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OdepnepanbHas pabouas mporpamma mo ydeOHoMy mnpeamery «Marematukay (06a30BbIi
ypoBeHb) (mpenmMeTHast oonacte «MaTtemaTtuka U uHGOpPMaTUKa») (J1ajJee COOTBETCTBEHHO —
mporpaMmMa Mo MaTeMaTHKe, MaTeMaTHKa) BKIIIOYAET MOSCHUTENIbHYIO 3alUCKY, COJEepkKaHUe
o0y4eHwus1, MIIaHUPyEMbIE PE3yJbTaThl OCBOCHUSI MPOrPaMMbl IO MaTeMaTHKE, TEMATUYECKOE
TJIaHUPOBAHUE.

MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo MaremaTtuke Juisi oOydaromuxcs 5—9 kiaccoB pa3paboTaHa Ha OCHOBE
OI'OC O0O. B nporpaMmme o MaTeMaTUKE YUYTEHBI UAEU U MMOJ0kKeHNs KoHllenuuu pa3BuTUs
MaTemaTuieckoro oopasoBanus B Poccuiickoit denepanuu.

[IpenmMeroM MaTeMaTHKU SIBISIOTCA (PyHIaMEHTalbHbIE CTPYKTYpbl HAIllEr0 MUpa —
MPOCTPAHCTBEHHBIE (POPMBI U KOJTMUYECTBEHHBIE OTHOIIEHUS (OT MPOCTEUIINX, YCBAUBAEMBIX B
HEMOCPEJCTBEHHOM OIIBITE, IO TOCTATOYHO CIOXHBIX, HEOOXOAUMBIX JJIsi Pa3BUTHS HAaYYHBIX
W TpUKIAJHBIX HJed). Maremaruyeckue 3HAHUS O00ECNEYMBAIOT MMOHUMAHUE NPUHIIUIIOB
YCTPOICTBA M UCHOJB30BAHMUS COBPEMEHHOMW TEXHUKH, BOCHPUATHE U HHTEPIPETALUIO
COLIMATIbHOM, YIKOHOMUYECKOM, MOJUTHYECKON MH(OPMALIMH, al0T BO3MOXKHOCTh BBITIOJIHATD
pacu€Tbl M COCTaBIATH aJNTOPUTMbI, HAXOJUTh M TPUMEHATH (GOPMYIbI, BIAJECTh
MPAKTHYECKUMH  MPHEMAMHU  TEOMETPUYECKMX HM3MEPEHWH H  TOCTPOCHUH, YHUTaTh
uH(pOpMaIMIO, TPEACTABICHHYIO B BUJIEe TaONMuUL, AWAarpaMM U TpaduUKoOB, KUTh B YCIOBHUSX
HEONpeeIEHHOCTH U IIOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4YailHbIX COOBITUH.

W3yuyenne wmaremaTuku ¢opMmupyer y oOOydyarolMXCsi MaTeMaTU4eCKHH CTHIIb
MBIIUICHUS, TPOSIBISIONIMICS B OINpeNeNEHHbIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBAMBAIOT TaKWe MPUEMBI U METOJIbl MBIIIJICHUS, KaK UHAYKLUUSA U AETyKIUs, 00001eHne u
KOHKpETH3alusl, aHaJu3 U CHHTE3, KiacCU(UKalMsg U CUCTeMarTu3auus, abCTparupoBaHUe U
aHasorusi. OOBEKTbl MaTeMAaTUYECKHMX YMO3AKIIOUEHUH, MpaBWiIa HX KOHCTPYHPOBAHHUS
pPacKpbhIBalOT MEXaHM3M JIOTUYECKMX IIOCTPOEHHH, CHOCOOCTBYIOT BBIpAOOTKE YMEHMUS
(bopMyIMpoBaTh, 0OOCHOBBIBATH U JI0OKAa3bIBATH CY>KJICHMSI, TEM CaMbIM Pa3BUBAIOT JOIMUYECKOE
MblluieHHe. M3ydeHne MaTemaTtuku oOecrieunBaeT (OPMUPOBAHUE ANTOPUTMUYECKOU
KOMITIOHEHTBI MBIIIJICHUs] U BOCIUTAHUE YMEHMH JEeWCTBOBAaTh IO 3aJaHHBIM aJroOpuUTMawm,
COBEpILEHCTBOBATh M3BECTHBIE M KOHCTPYHUpPOBaTh HOBble. B mpouecce perienus 3amad —
OCHOBOW Yy4yeOHOM JesATeNbHOCTH Ha ypOKaX MaTeMaTUKH — pa3BHBAIOTCS TBOpYECKas H
NPUKIAZHAs CTOPOHBI MblluIeHUs. OOydyeHue MaTemaThke JaéT BO3MOXKHOCTh Pa3BUBAThH Y
00yyYaromuXxcsi TOYHYIO0, pallMOHATBHYIO U HHPOPMATUBHYIO peub, YMEHHE OTOUpaTh Haubosee
MOJXOASAIINE SI3bIKOBbIE, CUMBOJINYECKHE, TpauuecKue CpeCTBa Ul BBIPAXKECHUS CYKICHUN
U HaIJISIIHOTO UX MPE/ICTaBICHHUS.

[Tpu n3yueHnn MaTeMaTUKU OCYILECTBISIETCS 001ee 3HAKOMCTBO C METOJIaMH MO3HAHUS
JEWCTBUTEIBHOCTH, MPEACTABICHUSIMA O MPEAMETE U METOAAaX MaTEeMaTHKH, UX OTIMYUHU OT
METOJIOB JIPYTMX ECTECTBEHHBIX M TyMAaHHUTApHBIX HAyK, 00 OCOOEHHOCTSAX NPUMEHEHHS
MaTeMAaTUKH Ul PEeLICHUs] HAYyYHbIX U MPUKIaIHBIX 3a/1a4.

[IpuopureTHsIMU 1HENIMH OOy4deHHs MaTeMaTHMke B 5-9 Kkjaccax SIBISIOTCS:
(dbopMupoBaHUE LEHTPATbHBIX MAaTEMATUYECKUX MOHATUH (YHCIIO0, BEJIMYMHA, FeOMeTprudecKas
¢durypa, mnepeMeHHas, BEPOATHOCTb, (YHKIHA), OOECIEUHBAIOMIUX IPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMaTHYECKOT0 00pa30BaHMsI 00yJaIOUXCS;

noJiBeZicHne 00ydaroNINXCsl Ha JOCTYIHOM JUIS HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3U
MaTeMAaTUKH U OKPY’>KaIOLIET0 MHpa, MOHUMAHHE MaTEMAaTHKH KaK 4acTH OOIIeH KyJbTyphI
YeJI0BEYECTBA;

pa3BUTHE  WHTEIUIEKTYaIbHBIX M  TBOPYECKHX  CHOCOOHOCTEH  OOydYarommxcs,
MO3HABATENIbHOW AaKTHBHOCTH, HCCJIEIOBATEICKUX YMEHHH, KPUTHYHOCTH MBIILIICHHUS,
MHTEpeca K U3yUYEHUI0 MaTEMAaTHKH;



¢opmupoBanue  (YHKIMOHAIBHONH  MAaTEMaTHYECKOM  TpaMOTHOCTH:  yMEHHS
pacro3HaBaTh NPOSBIECHUS MaTeMAaTHYECKUX IOHATUHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIUsAX U MPU U3yYCHUU JPYTUX yUeOHBIX TIPEAMETOB, MIPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (hOpMyIUpOBaTh UX Ha SA3bIKE MAaTEMATHKU U CO3JaBaTh
MaTeMaTUYECKUE MOJENH, MPUMEHATh OCBOCHHBIM MaTeMaTHMUECKUH amnmapar s peIlICHUs
MIPaKTUKO-OPUEHTUPOBAHHBIX  3ajla4y, MHTEPIPETHPOBATH M  OLIEHUBATh  IOJIyYECHHBIC
pE3yNIbTATHI.

OCHOBHBIE JIMHUM COJEPKaHMS MPOrpaMMBbl 10 MaTeMaTuke B 5-9 knaccax: «YHucma u
BBIUMCIIEHUS», «Anredpa» («AnreOpandeckue BbIpaXKEHHUS», «YpaBHEHHS M HEPAaBEHCTBA»),
«Dynkiuny, «l'eomerpus» («I'eomerpuueckue ¢GUrypsl M UX CBOHCTBa», «lI3MepeHue
reOMETPUYECKUX BEIUYMH»), «BeposTHOCTh M cTaTUCTUKa». J[aHHbIE JTUHUU Pa3BUBAIOTCS
napajijiesIbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJTHAKO HE HE3aBUCUMO OJHA
OT JAPYroii, a B TECHOM KOHTAKT€ M B3aUMOJCHCTBHUU.

CopepxaHue nOporpaMMbl IO MaTeMaTHKe, paclpeneiéHHoe MO rojaaM o0yyeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3zoM, YTOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIIPOCAM
oOyuaroiuecs: oOpalaiich HEOAHOKPATHO, YTOOBI OBJIAJICHME MaTEMAaTHYECKUMU TTOHSATUSIMU
W HaBbIKAMHU OCYIIECTBIISJIOCH TIOCJIEIOBAaTeIbHO M TOCTYNAaTeIbHO, C COOJIIOJIEHUEM
NPUHIMIA TMPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAJIMCh B OOIIYI0 CHUCTEMY
MaTeMaTUYEeCKUX MPECTABICHUIN 00yUaromuXcs, paciupsis U yriayounss e€, o0pa3ys MpoyHble
MHO>KE€CTBEHHbIE CBS3H.

B cootrBerctBum ¢ ®I'OC OOO wmaremaTuka SBISETCS O00S3aT€IbHBIM YUE€OHBIM
OpeIMEeTOM Ha YpOBHE OCHOBHOTO oOmiero oOpaszoBanus. B 5-9 kmaccax maremaruka
TPaJIMLMOHHO M3y4YaeTcsi B paMKaX CIEyIOIMX y4eOHbIX KypcoB: B 5—6 Kjaccax — Kypca
«Maremartuka», B 7-9 kiaccax — KypcoB «AureOpa» (BKIIOYas 3JIEMEHThl CTATUCTUKH U
Teopun BepositHOocTei) u  «leomerpusi». IlporpamMmoii 1Mo MareMaThke BBOJIUTCS
CaMOCTOSITEIbHBINA yUeOHBIN Kypc « BeposiTHOCTD U CTaTUCTUKAY.

OO111ee 4ynCiI0 YacoB, PEKOMEHI0BAHHBIX JIJIsl U3Y4YeHHUs] MaTeMaTuku (0a30BbIi ypOBEHbB)
Ha YpOBHE OCHOBHOTO o6miero obpaszoBanus, — 952 vaca: B 5 kinacce — 170 gacoB (5 yacoB B
Hezeno), B 6 kinacce — 170 gacoB (5 wacoB B Henemo), B 7 kinacce — 204 gaca (6 yacoB B
Hezeno), B 8 kimacce — 204 daca (6 wacoB B Heaemo), B 9 kmacce — 204 vaca (6 yacoB B
HEJICITIO).



IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydenne mareMaTHKH Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWsl HANpaBICHO Ha
JTOCTKEHUE  OOYyYarOIIMMHCS  JUYHOCTHBIX,  METANpPEAMETHBIX W MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB OCBOCHUS yUeOHOTO MpEeAMETA.

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOrPAMMBI IO MAaTEMATHUKE XapaKTepU3YIOTCS:
1) naTpuoTHYecKoe BOCIIMTAHME:

MpOSBICHUEM MHTEpeca K MPOUUIOMY U HACTOSIIEMY PpOCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHSIM POCCHICKMX MAaTeMaTUKOB M POCCUHCKOM
MaTEeMaTU4YEeCKOW IIKOJIbI, K MCIOJIb30BAHUIO ASTUX JIOCTH)KEHUH B JpYyrHX HayKax H
MPUKIAIHBIX chepax;

2) rpaskIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIUTAHME:

TOTOBHOCTBHIO K BBINOJHEHUIO O0A3aHHOCTEW TpaKAaHMHA U peall3allid ero Ipas,
MpEICTaBIEHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKUMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD,
SBJICHUH, TIPOLIEYP TPakJaHCKOTO 001iecTBa (HanpuMep, BIOOPHI, OIPOCHI), TOTOBHOCTHIO K
OOCYKJIEHUIO 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX NTPUHIHUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAHOBKOW Ha AaKTMBHOE y4YaCTHE B PEIICHHM NPAKTUYECKUX 3aJa4 MaTeMaTU4YECKOU
HANpPaBJICHHOCTH, OCO3HAHMEM BA)XHOCTH MaTEMaTHYECKOro OOpa30oBaHUsl Ha MPOTSHKEHUU
BCEW JKM3HU JJIs1 YCIEUTHOM MpodecCHOHANbHON AESTEbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHH, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHMEM  HMHJUBHUIYaIbHOM  TpPaeKTOPUU
oOpa3oBaHUsi M JKU3HEHHBIX IUIAHOB C YUY€TOM JIMYHBIX HMHTEPECOB U OOLIECTBEHHBIX
OTpeOHOCTEH;

4) 3cTeTHYecKoe BOCHUTAHUE:

CIOCOOHOCTHIO K SMOIIMOHALHOMY M ACTETHYECKOMY BOCIPHUATHIO MAaTEMAaTHUYECKUX
Oo0OBEKTOB,  3ajad, pEIICHUN, pacCy>KIEHUH, YMEHHIO BHJAETb  MaTeMaTUYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOr O MO3HAHMS:

OpUEHTAIMEN B JCSITEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBICHHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS YEJIOBEKa, MPHUPOAbI M OOIIeCTBa, MOHUMAaHUEM
MaTeMaTU4ecKOl HayKH Kak c(epbl 4eJIOBEUECKOM NeATEIbHOCTH, ITAloB €€ pa3BUTHUA U
3HaYUMOCTH JJI  pa3BUTHsSl ULMBUIM3ALMM, OBJAJACHUEM  SI3bIKOM MaTeMaTUKU U
MaTEMaTHYECKOM KyJIbTYPOM Kak CpPEACTBOM IIO3HAHWS MHPA, OBJIAJECHHUEM MPOCTEUILIMMU
HaBBIKaMH MCCIIE0BATENBCKOMN JIEATENBHOCTH;

6) pusuueckoe BocnuTanue, GOopMHUPOBAHUE KYJILTYPHI 3OPOBHS M IMOIMOHAIHLHOIO
0J1aronoJIyYms:

TOTOBHOCTBIO INPUMEHATh MaTEMaTHYECKHE 3HAaHHWA B MHTEPECaX CBOErO 370pOBbS,
BEJICHUS 3/10pOBOro 00pasa >KU3HU (3J0pOBOE MUTAHKE, COATAaHCUPOBAHHBIA PEXXUM 3aHATUH U
OTIbIXa, PEryisipHas (u3nyeckass aKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBBIKA pedIeKCUH,
MPU3HAHKUEM CBOETO MpaBa Ha OMIMOKY M TaKOro K€ MpaBa JPyroro 4ejoBeKa;

7) 5K0IOrHYeCKOe BOCIUTAHHE:

OpUMEHTaluuell Ha [PUMEHEHUWE MATEeMAaTUYECKUX 3HAHMM /I peuleHus 3anad B

00JIaCTH COXPAHHOCTH OKPY’KAalOIIeW Cpeapl, IUIAHUPOBAHUS TOCTYINKOB W OIICHKH HX
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BO3MOJKHBIX IIOCJIEACTBUM [UI1 OKpY>KaloWEHd Cpeabl, OCO3HAHUEM IJIOOAIBHOIO XapakKTepa
AKOJIOTMYECKUX MPOOJIEM U MyTEH UX PEIICHHUS;
8) aganTaunus K H3AMEHAIOUIUMCS YCIOBHSIM COUMAIBHOI ¥ PUPOIHOI CpPebl:

TOTOBHOCTBIO K JACUCTBUSAM B YCJIOBHUSAX HEOINPEACIEHHOCTH, ITOBBIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO JEATEIBHOCTD, B TOM YHCIIE YMEHHUE YUNUTHCS Y IPYTHUX
J0JeH, MproOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIEC 3HAHMSI, HABBIKM U KOMIIETEHIIUHU U3
OIIBITA APYTHUX,

HEO0OXOIMMOCTBIO B (DOPMHPOBAHUHU HOBBIX 3HAHUH, B TOM 4yucie GOpMYyJIUpPOBaATh UJEH,
MOHSTHS, TUNIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHCJIE paHEE HE U3BECTHBIX, OCO3HABATH
ne(pUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYyalMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHUPOBATh MPUHHUMAEMBbIE PEIIEHUs U
necTBusi, GOpMyIHpPOBATh U OLIEHUBATH PUCKU U TIOCIEACTBUS, POPMUPOBATH ONBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOCHHMS MpOTrpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHusi y oOyuaromerocs OyayT cQopMUpPOBaHBI MeETANpEeAMETHBIE pe3yJbTaThl,
XapaKTePU3YIONIUECS  OBJIAJICHUEM  YHHUBEPCAIbHBIMH  ITO3HABATEIBHBIMH  JICHCTBUSIMH,
YHUBEPCATbHBIMH KOMMYHUKATHBHBIMUA JCHCTBUSAMHU W YHHBEPCAJIbHBIMH PETYISITUBHBIMH
NEHACTBUSIMU.

IMo3naBaTesibHBIE YHHBEPCAJIbHBbIE YUeOHBIE JeiiCTBUS
basoBble jlornyeckue 1eicrBus:

BBISIBJIATh M XapaKTePU30BaTh CYIICCTBCHHbIC NMPU3HAKA MAaTEMAaTHUECKUX OOBEKTOB,
TIOHSATUH, OTHOWICHWUH MEXIy TMOHATHIMH, (DOPMYIHPOBATH ONpEICICHUS TOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KIacCU(PUKAIUK, OCHOBAaHWs i OOOOIICHUS H
CpaBHEHUSI, KPUTEPHH MTPOBOJIUMOTO aHAJIH3A;

BOCIIPUHUMATH, (OPMYITHpPOBATh M TPeOOPa3OBBIBATh CYKICHHS: YTBEPAUTEIBHBIC H
OTpHIIATEIbHBIC, CIUHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBJIATh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHBOPEYHUS B (paKTax,
TAHHBIX, HAONIOJCHUSAX W YTBEPXKACHUAX, TMpemiaraTh KPUTEPHH Ui  BBIIBJICHHSA
3aKOHOMEPHOCTEH M MPOTUBOPCUHIA;

JeNaTh BBIBOJBI C WCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOUCHH, YMO3aKITIOUCHUH TI0 aHAJIOTUH;

pa3duparh JOKa3aTeIbCTBA  MATEMAaTUYCCKMX YTBEPKIACHUU  (IpsIMBIE U OT
MPOTUBHOTO), MPOBOIMTH CAMOCTOSTEIBHO HECIIOKHBIC J0Ka3aTelbCTBA MATEMAaTHYCCKHX
(hakToB, BHICTpANBATh apPTyMEHTAIINIO, TIPUBOJUTH IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh croco0 perieHUs y4eOHOM 3amaum (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOMpATh HaubOojee MOAXOASIIHA € Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPUEB).
ba3oBble ucciaeaoBarebCKe 1eiiCTBUA:

UCIIOJIb30BaTh ~ BOMPOCHl  KaK  MCCIEAOBATENbCKUI  MHCTPYMEHT  TO3HAHUSA,
dbopMyHpOBaTH BOMPOCH], (PUKCHUPYIOIIUE MPOTUBOpEUne, MpobdIeMy, CaMOCTOATEIHHO
yCTaHaBJIMBAaTh HCKOMOE W JIaHHOE, (OPMHPOBATH THUIOTE3Yy, apPTyMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHUE;

MPOBOJUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA OJKCIEPUMEHT,
HEOOJBIIOE HCCIEAOBAHUE IO YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEH 0OBEKTOB MEXIy CO0Oi;



CaMOCTOSTENBHO POPMYIUPOBATH OOOOIIEHHUS U BHIBOABI IO pe3yIbTaTaM IPOBEIEHHOTO
HaOJII0/IEHNUS, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJbTAaTOB, BHIBOJOB
1 0000IICHUH;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIABUTATH MPEANOI0KEHUS O
€ro Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmanmueii:

BbIsSBIIAT HENOCTATOYHOCTD U U30BITOYHOCTh MH(POPMALIUH, JAHHBIX, HEOOXOAUMBIX AJIS
pelIeHus 3aa4u;

BBIOMpATh, AaHAJIU3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHbIX BUIOB U (HOPM MPEACTABICHUS;

BbIOMpaTh (opMy MpeacTaBlieHns MHGOPMALMU M WUTIOCTPUPOBATh pEIlaeMble 3a/auu
cXeMaMu, JuarpaMMamMu, HHOU rpadukoi U UX KOMOMHAIUSMU,

OLICHMBaTh HAJAEKHOCTh MHPOPMALUMU IO KPUTEPHSIM, MPEAJOKEHHBIM YUUTEIEM WU
c(OpMyIHPOBAHHBIM CAMOCTOSITENILHO.

KoMmyHuKaTHBHBIC YHHBepPCaJIbHbIe Y4eOHbIe 1eiiCTBUA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXXJIEHUS B COOTBETCTBUHU C YCJIOBHUSIMH U LEISAMU
oO1IeHus], ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHbMEHHBIX
TEKCTax, JaBaTh MOSICHEHHWsI IO XOJAy peHIeHHs 3aJayd, KOMMEHTHPOBATh MOJYYEHHBIN
pe3ynbTar;

B Xojie OOCY’KJIeHUsl 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCY>KAaeMOW TE€Mbl, MPOOIEMBI,
pelraeMon 3ajaun, BHICKa3bIBaTh U/, HAIIEJIEHHbIE HA TTOMCK PELIEHUs, COMOCTABISATh CBOU
CYXKICHHS C CYXACHUSIMH JPYIHX YYACTHUKOB JUAJIOra, OOHAPYKUBATh PA3IUYUE U CXOACTBO
MO3UINH, B KOPPEKTHOI opMe HopMyIHpoBaTh Pa3HOIIACHS, CBOM BO3PAKECHHUS,

IPEJICTaBIATh pe3yJIbTaThl PELICHUs 3a7aud, SKCIEPUMEHTa, UCCIIEIOBaHUS, MPOEKTa,
CaMOCTOSITEIbHO BBIOMpaTh (opmaT BBICTYyIUIEHHS C YY€TOM 3ajady Mpe3eHTalud U
0COOCHHOCTEH ayIMTOPUU;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIAMBUAYaJIbHOU pabOThI pH
pelIeHnn y4eOHbIX MaTeMaTHYECKUX 3a/1ay;

NPUHUMATH 11€JIb COBMECTHOM NeATeIbHOCTH, TJIAHHUPOBATH OPraHU3allMI0 COBMECTHOM
paboThl, pacmpenensTh BUIbI pabOT, JOroBapuUBaThCS, OOCYXKIATh MPOLECC U PE3yJIbTatr
paboThl, 0000111aTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBATh B TPYMNNOBBIX (hopMax paboThl (00CYKIeHHS, 0OMEH MHEHUSMHU, MO3TOBbIE
MITYPMBl U JPYTHE), BHIIOIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOM JIEHCTBUS C
IPYTUMH YJe€HaMH KOMaH/bl, OIICHHBATh KayeCTBO CBOETO BKIJIaga B OOLIMH TPOIYKT IO
KpUTEPHSIM, CPOPMYIMPOBAHHBIM yUYaCTHUKAMH B3aUMOJCHCTBUS.

PerynsiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranuszanmsi:

CaMOCTOSITEIbHO COCTaBJSATh IUIAH, QJITOPUTM pEIICHHS 3aJadyd (UM €ro 4YacTh),
BBIOMpATH CIIOCO0 pEIIeHUsI C YIETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOW MH(OPMAIIHH.
CaMOKOHTpPOJIb:

BJIAJETh CHOCO0AMHM CaMONPOBEPKH, CAMOKOHTPOJIS IMpoILecca M Pe3ysibTaTa peuieHUs
MaTeMaTHYE€CKOM 3a/1a4u;

MPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYThH MPU PEIICHUM 3a/Jaud, BHOCUTH
KOPPEKTHUBBI B JEATEIHHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTaTa AESITEILHOCTH MOCTABIEHHOW LIEU U YCIOBUSM,
OOBSICHSTh TPUYMHBI JTOCTYIKCHUS WM HEIOCTHIKCHUS IEJIH, HAaXOJIWUTh OIIUOKY, aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.



HNPEJAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3ynbTaTbl OCBOEHHS IMPOrpaMMbl IO MAaTE€MaTUKE IPEACTABIECHBI I10
rojgam oOy4eHHs B CIAEAYIOLIUX pa3esiaX IpOrpaMMbl B paMKaxX OTAEIbHBIX YY4EOHBIX KypCOB:
B 56 kiaccax — kypca «Martemartukay, B 7-9 kiaccax — KypcoB «Anredpay,

«I'eomeTpusn», « BEpOATHOCTb U CTATUCTUKAY.



OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIACCAX

MNOACHUTEJIbBHASA 3AIINCKA

[IpuoputeTHpiMU  LENsIMH  OOydYeHHsS MaTremMaThke B 5—6 Kiaccax SBISIOTCA:
MpoAOIDKEHNE (POPMHUPOBAHNS OCHOBHBIX MAaTEMaTHIECKUX TIOHSATHH (YHCITO,

BEIIMUMHA, TreoMeTpudeckas (¢urypa), OOECINEeUMBAIOIIMX MPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MAaTEMaTHUYECKOI0 00pa30BaHusl 00y4arOIINXCS;

pa3BUTHE  UHTEIUIEKTyalbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEH  OoOyuaromuxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUH, HWHTEpeca K H3yUYEHUIO
MaTeMAaTHKH;

MoJIBe/IeHnEe 00yYaroIMXCsl HAa JOCTYIHOM Il HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3HU
MaTeMaTUKU U OKPYKAIOIIEro MUPa;

dbopmupoBanue  (QyHKIIMOHATHHOW  MAaTEeMAaTHYECKOH  TPAMOTHOCTH:  yMEHHUS
pacro3HaBaTh MaTeMaTHYeCKHe OOBEKTHl B PEANBbHBIX >KU3HEHHBIX CHTYAIHSX, MPUMCHSThH
OCBOCHHBIE YMEHUS /IS PEHICHHUS MPAKTHKO-OPUEHTUPOBAHHBIX 3a/a4, WHTEPIPETUPOBATH
MOJIyYEHHBIE Pe3yJIbTaThl U OLICHUBATh UX HA COOTBETCTBUE MPAKTUUYECKON CUTYAIIHH.

OcHOBHBIE JIMHUM COZCPXKAHUS Kypca MaTeMaTUKU B 5—6 kiaccax — apupMeTndeckas u
reoMeTpuyueckas, KOTOpblE€ pa3BUBAIOTCS MapajiebHO, Kaxaas B COOTBETCTBUU C
COOCTBEHHOH JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT APYrod, a B TECHOM KOHTAaKTE U
B3auMOJeiicTBUU. Takke B Kypce MaTeMaTHKH MPOUCXOJIUT 3HAKOMCTBO C JJIEMEHTaMHU
anreOpbl U ONMUCATEIIBHON CTATUCTUKU.

N3yyenne apudmernueckoro marepuana HauMHAETCsl CO CHUCTEMaTH3allMd W Pa3BUTHUS
3HaHUW O HATypaJbHBIX YHMCIIaX, OJYUYEHHBIX Ha YPOBHE HA4YaJILHOTO OOILIEro 0Opa3oBaHMS.
[Ipy 5TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIBHOW TEXHUKM U (POPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUI COYETAeTCs] C PA3BUTHEM BBIYHCIUTEIHHOU KYJIbTYphI, B YACTHOCTHU C
oOydyeHHeM TMpOCTEeUITUM TpuéMaM TMPUKUJIKA U OIEHKUA pe3yJlbTaTOB  BBIYHUCICHUI.
N3ydyenne HaTypaidbHBIX 4YMCEN MPOJAOJDKAETCS B 6 Kiacce 3HAKOMCTBOM C HadallbHBIMU
HNOHSTHSIMH TEOpUU JeiauMocTd. Hauano u3ydeHus OOBIKHOBEHHBIX M JECATHUYHBIX JApoOei
OTHECEHO K 5 KJ1accy. DTO MepBbIi 3Tall B OCBOCHUH JIpo0eH, KOT1a MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU UJESIMU, MOHATUSMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpoOei B
MOJIHOM 00BEME MPEAIECTBYET U3YUEHUIO AECITHUHBIX APOOEi, 4TO 11e1ec000pa3Ho ¢ TOYKU
3peHUsl JIOTUKU H3JI0KEHUS UYMCIOBOW JMHUM, KOT/Ia MpaBuUiia JIEHCTBUU C JIECATUYHBIMU
IpoOsIMH MOKHO OOOCHOBAaTh YXKE€ HW3BECTHBIMU QJITOPUTMaMU BBITIOJIHEHUS JIEHCTBUN C
OOBIKHOBEHHBIMH JAPOOSIMH. 3HAKOMCTBO C JECSITHUYHBIMHU JPOOSIMHU PACIIUPUT BO3MOXKHOCTH
JUI TIOHUMaHUS OOy4YaroIUMUCS TPUKIAJHOTO NMPUMEHEHUS HOBOW 3alHUCH MPH U3YYCHHUH
APYTUX MPEAMETOB U MPH MPAKTUYECKOM HcIosib30BaHuu. K 6 kiaccy oTHec&€H BTOpOii 3Tam B
U3ydeHUu JApoOel, TJe NPOUCXOAUT COBEPUICHCTBOBAHHE HABBIKOB CpPaBHEHUA U
npeoOpa3oBaHus JApoOeil, OCBOCHHE HOBBIX BBIYUCIUTEIbHBIX aJTOPUTMOB, OTTAYMBAHHE
TEXHHUKH BBIYMCIICHHI, B TOM YHCJI€ 3HAYCHUN BBIPAKEHHM, COIEpPIKaIINX U OOBIKHOBEHHBIE, U
JECATUYHBIC JPOOH, YCTAaHOBJIEHUE CBSI3€H MEXAy HMMHU, PAaCCMOTPEHHE NMPUEMOB PELICHUS
3aja4 Ha ipo6u. B Hayane 6 kimacca MPOMCXOAUT 3HAKOMCTBO C TIOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO M3YYEHUS MOJOXKHUTEIbHBIX U OTPHUILIATENbHBIX YUCEIN SIBISIETCA TO, YTO
OHH TaKX€ MOTYT pacCMaTPHUBAThCS B HECKOJIBKO 3TaroB. B 6 kiacce B Havase U3y4eHU S TEMBI
«[TonoxxuTenbHbIE ¥ OTPHUIIATENBHBIC YHCIIa» BblAEIseTca noareMa «lLlemplie uncnay, B paMmkax
KOTOPOH 3HAKOMCTBO C OTPULATEIBHBIMH YHCIAMH U JCUCTBUSMHU C MOJIOKUTEIbHBIMH U
OTPULATENbHBIMU YHCIAMH IPOUCXOJUT HA OCHOBE COJEPXKATEIBHOIO IMOAXO0JAd. JTO
MO3BOJISIET HAa JOCTYIHOM YpPOBHE ITO3HAKOMUTH OOYYalOUIUXCSl NPAKTUYECKH CO BCEMHU
OCHOBHBIMHU TOHSTHSIMH TEMBI, B TOM YHCJE M C MpaBWJIAMU 3HAKOB IPH BHINIOIHEHHUH
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apudMeTnuecKux AevcTBU. M3ydeHHe palMoHaJIbHBIX YUCEI HA 3TOM HE 3aKOHUHUTCS, a
OyJeT MpOJI0JIKEHO B Kypce ajireOpsl 7 Kiacca.

[Ipyu o0Oy4yeHMM pemeHur0 TEeKCTOBBIX 3adad B 5—6 Kiaccax MCHOJIb3YIOTCS
apudmerndeckne TpuUEMbl pemeHus. [Ipu OTpabOTKe BHIYUCIUTEIBHBIX HABHIKOB B 5—6
KJIaccax pacCMaTpUBAIOTCS TEKCTOBBIE 3a7auM CIEAYIOIIMX BHUJIOB: 33Jaud Ha JIBH)KEHUE, HA
YacTH, Ha MOKYIKH, Ha pabOTy ¥ TPOU3BOAMTEIHHOCTH, Ha MPOICHTHI, Ha OTHOIICHUS W
npornopuun. OOyyaronuecs: 3HaKOMSTCS ¢ TPUEMaMU peIlieHUs 3a1a4 epedopoM BO3MOKHBIX
BApUAHTOB, ydarcs paborarh ¢ uWHpoOpManueu, MpeAcTaBIeHHONW B ¢Gopme TaONuIl WU
JarpaMM.

B nporpamme yuebHoro kypca «MaTemaTuka» MpeaycMoTpeHo (opMHpoBaHUE
MPOIEAEBTUYECKUX ANreOpanyecKux MpeaAcTaBleHuid. bykBa kak CMMBOJI HEKOTOPOI'O Yucia B
3aBUCUMOCTH OT MaT€MaTUYEeCKOro KOHTEKCTa BBOAMTCS MOCTENEHHO. bykBeHHass cUMBOJIMKA
HIMPOKO MCIONB3YETCsl MPEXAE BCEro Ui 3alicH OOLIMX YTBEPXKIECHUN M MpesIOKEeHHH,
(dhopmyJ1, B YaCTHOCTH JIJIsi BBIYMCIICHUS T€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTEIIS
qucla.

B mporpamme yuyebHoro kypca «MaTemaTuka» NpeJCTaBieHa HArJIsAHAs TEOMETpUs,
HampaBJIeHHAsT Ha pa3BUTHE OOpPa3HOTO MBIIIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKEeHMUs,
M300pa3UTENbHBIX yMEHUW. OTO BaXHBIM OJTall B U3YYECHUU TEOMETPHUH, KOTOPBIH
OCYUIECTBIISIETCSl HAa HAIJSIAHO-TIPAKTUYECKOM YPOBHE, OIMUpAeTcs Ha HarjisiHO-00pa3Hoe
MBIIICHHE O0yuaromuxcs. bobias pojb OTBOAUTCS MPAKTHYECKON NEATEIbHOCTU, OTBITY,
AKCIIEPUMEHTY, MoJienupoBaHuio. OOyyaroniecs: 3HaKOMSITCS C TEOMETPUUECKUMU PUTypamMu
Ha TUIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEUIIUMU KOHPUTYPALMSIMH, y4aTcs U300pakatTh
X Ha HEJIMHOBAaHHOW M KJeTyaToOi Oymare, pacCMaTpHBAIOT WX MPOCTEHIue CcBoWcTBa. B
IPOIECCe U3yUEHUsl HATJIAIHON reOMETpUU 3HAHMSI, MOyYeHHbIe 00yYaroNIMMHICS Ha YPOBHE
HAYaJIbHOTO O0IIEero 00pa30BaHMsl, CHCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

CornacHo yyeOHOMY IJIaHy B 5—6 KJlaccax M3y4aeTcsi MHTErpUPOBAHHBIN MIpeIMeT

«Maremaruka», KOTOPBIH BKIIOYaeT apu(METUYECKUH MmaTepuanl W HarjisgHyIo
TeOMETPHIO, a TaKXKE MPOMNEACBTUUECKUE CBEJICHUS U3 alreOphl, SJ€MEHTHI JOTUKA U Hayaja
ONMCATEIbHON CTATUCTUKH.

OO1ee yuCiIO 4acoB, pEeKOMEHIOBAHHBIX JJIs M3yueHuss MareMatuku, — 340 yacoB: B 5
kiacce — 170 gacoB (5 gacoB B Hefen0), B 6 kitacce — 170 yacoB (5 yacoB B HEJEIIO).



COJAEPKXAHUE OBYYEHUA
5 KVIACC
HartypajbHble yncia v HyJIb

Harypanbnoe uucno. Psg narypansubix uucen. Yucno 0. M3o0pakeHune HaTypadbHBIX
Yucesl TOUKAMH Ha KOOPJIUHATHOU (YHCIIOBOI) MPSAMOIA.

[To3numronHass cucreMa cyucieHus. PuMckas Hymepanus Kak IpUMEP HEMO3ULMOHHOMN
CUCTEMBI cUHclieHus. JleciTHuHas cucteMa CUUCICHUS.

CpaBHEHUE HATypaJIbHbIX YHCEJ, CpaBHEHUE HATYypalibHbIX uHcen ¢ HyJIéM. CrocoOsl
cpaBHeHUs. OKpyTIJIeHHUE HaTyPaJIbHbIX YHCEL.

CroxeHre HaTypaJdbHBIX YHCEJ, CBOWCTBO HYJS NpPU CJIO0XKEHUU. BpluuTaHwe Kak
JefcTBHE, 00paTHOE CIIOKEHUIO. Y MHOKEHHE HaTypalibHBIX YHUCEIl, CBOMCTBA HYJIS M €TUHUIIBI
npu yMHOXXeHHMH. [leneHue kak jAeilcTBue, oOpaTHOe YMHOKEeHHIO. KOMIOHEHTHI AeWCTBUA,
cBsA3b MexX 1y HUMHU. [IpoBepka pe3yabTaTa apudmernueckoro aeiictsus. [lepemecturensHoe u
COUYETaTENIbHOE CBOMCTBA (3aKOHBI) CIOXCHHUS W YMHOXKEHUS, pachpeneluTeIbHOe CBONCTBO
(3aKOH) YMHOKECHHUSI.

Ucnonw3oBanue OykB aiss 0003HAUCHUSI HEM3BECTHOTO KOMIIOHEHTA W 3allUCH CBOWMCTB
apupMeTUIeCKUX IeHCTBUH.

JlenuTenu u KpaTHbIE YUCIa, pa3ioKeHUEe Ha MHOKUTENU. [IpocThie U cocTaBHBIE YUCTA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelIeM. 3aluCh YHCIA B BHUJIE CYMMBI Pa3psiIHBIX
CllaraeMbliX.

UucnoBoe BbIpakeHHE. BblunciaeHHE 3HAYEHMM YHUCIOBBIX BBIPAXKEHUM, MOPSAO0K
BBINIOJIHEHUS  JeHcTBUMl. Mcronb30BaHWE TIpU  BBIYMCICHHUSX IEPEMECTUTEIBHOIO U
COUYETATENIHLHOI'O CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHUS, PacTpeAeTUTEILHOIO0 CBOMNCTBA
YMHOKEHHUS.

JApoon

[IpencraBnenue o qpobu Kak crocobe 3amucu 4acTH BeTudrHbl. OOBIKHOBEHHBIE JIPOOH.
[IpaBunbHBIC U HETIpaBUIbHBIE IpoOu. CMelanHas JpoOb, MpeCTaBICHHEe CMEIIaHHON Apo0ou
B BHJIC€ HEMPABUIBHON ApOOM M BBIJICICHHUE IIEJION YacTH 4YMCIAa U3 HEMPAaBUIBLHON ApOOH.
N3o0paxenue apoOeit ToukamMu Ha 4YHCIOBOH mpsiMoil. OCHOBHOE CBOWMCTBO JIpOOH.
Coxkpamenue npobeii. [IpuBenenue npodu k HOBoMy 3HamMeHaTen0. CpaBHeHHE IpoOeit.

CrnosxeHue u BbIYMTAaHUE IpoOei. YMHOXKEHUE U JelieHne apo0eil, B3auMHO- oOpaTHbIE
npobu. HaxoxaeHne 4acT 1enoro 1 1eioro Mo ero YacTH.

JlecsaTuuHnas 3anuch apooeit. IlpeacrapineHue necaTHUHON ApoOH B BUJIE OOBIKHOBEHHOM.
N3o00paxkenne JNecITUUHBIX JpoOei TOuKamMH Ha YHCIOBOM mpsmoi. CpaBHEHHE JNECATUYHBIX
pooeii.

ApudmeTndeckue AEUCTBHUS C ACCATHUHBIMU JpoOsMu. OKpyTriaeHHe eCITUYHBIX
pooei.

Pemrenue TekcTOBBIX 32124

Pemenue TekcToBBIX 3amau apudmernueckuMm crocodom. PemieHue normueckux 3ajad.
Pemenue 3amau mepeGopoM BceX BO3MOXHBIX BapuaHTOB. Vcronib3oBaHHWE TPHU PEIICHUU
3aJ1a4 TAOJIHI[ U CXEM.

Pemienne 3amau, copep:Kamux 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIWYHUHBL: CKOPOCTb,
BpeMsl, PacCTOSIHUE, 1I€HA, KOJUYECTBO, CTOMMOCTh. EIUMHUIIBI M3MEpeHUs: MacChl, 00bEMa,
LIEHbI, PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBs3b MEXIy €IUHHUIIAMU H3MEPEHHUS KaxIou
BEJIMYUHBI.

Petienrie OCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenne JaHHBIX B BUE TAOJHII, CTOJIOUATHIX JHATPAMM.

Harasinnasi reomerpus
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Harnanueie npencraBiaeHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsMas, OTPE30K, JyY,
yroj, JOMaHasi, MHOIOYI'OJIbBHUK, OKPYXXHOCTb, Kpyr. Yroi. IIpsAmon, ocTpeli, Tynmou u
Pa3BEPHYTHIN YIJIBL.

JUlnHa OTpe3ka, METPUYECKUE E€IUMHULBl JIuHBL. J[IuHA JOMaHOHM, mepUMETP
MHOI'OYT'OJIbHHKA. M3MepeHne U NOCTPOEHNE YIJIOB C IIOMOLIBIO TPAHCIIOPTHUPA.

Harnsanueie npeacraBnenus o ¢urypax Ha IJI0CKOCTH: MHOTOYTOJIbHUK, IPSIMOYTOJIbHUK,
KBa/IpaT, TPEYTOJIbHUK, O PaBEHCTBE (UTYP.

N300paxkenue ¢uryp, B ToM yucie Ha kieryaToi Oymare. [loctpoenue koHpurypanui
U3 4YacTed MpsMOM, OKPYKHOCTH Ha HEIMHOBAaHHOW M kieryatoi Oymare. Mcmonwp3oBanue
CBOICTB CTOPOH U YIJIOB NMPSMOYTOJIbHUKA, KBaJApaTa.

[Tnomaas npsIMOYTroabHUKAa U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJbHUKOB,
B TOM uncie Guryp, u300pak€HHBIX Ha KieTyaToil Oymare. EAMHUIIBI M13MEpeHUs TII0IIA IH.

Harnanuele mpencraBiieHHs O  NPOCTPAHCTBEHHBIX — (QUIypax: OPSIMOYTOJbHBIN
napajenenumnen, KyO, MHororpaHHuku. IM3o0pakeHue mnpocTeliuX MHOTOTPAHHUKOB.
Pa3Béprku kyba u mnapamnenenunena. Co3gaHue Mojelied MHOTOTpaHHUKOB (M3 Oymarw,
MPOBOJIOKH, MJIACTUIIMHA U JPYTUX MaTEPUAJIOB).

O6bEM MPAMOYTOJILHOTO Mapasuienenunesaa, kyoa. Enunuiel nusmepenus oobéma.

6 KJIACC
HarypaabHble ynciia

Apudmernyeckre IEHCTBUS C MHOIO3HAYHBIMU HATypaJbHBIMM 4uclaMu. YuciioBble
BBIpA)XEHUS, TIOPSIOK AEHCTBUM, HCIONIb30BaHUE CKOOOK. Mcnonp30BaHue NMpU BBIYMCIECHUSIX
IIEPEMECTUTEILHOIO M COYETAaTEIbHOIO  CBOWCTB  CIIOKEHUA U YMHOXKCHMS,
pacIpeeNUTEIbHOTO CBOMCTBA YMHOXKEHNSI. OKpYIVIEHHE HATypajIbHBIX YHCEIL.

JlenuTenu W KpaTHble 4Mca, HauOONbIIMI OOLMI nenuTenb M HauMeHbllee oOliee
KpaTHoOe. JIeJIMMOCTh CyMMBI U IIPOU3BENCHHUS. [lelIeHne ¢ OCTaTKOM.

JApoon
OObIkHOBEHHas J1poOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaleHue Apobdeit. CpaBHEHUE U

ynopsiiouuBanue qpooei. Pemenne 3aau Ha HaX0XJI€HUE YacTH OT LIEJIOr0 M IENOro M0 ero
gactu. [IpoOHoe 4ncio Kak pesyibTar jaeieHus. llpeacraBieHue neciTUUHOM ApoOu B BUAE
OOBIKHOBEHHOW JpoOM M BO3MOXKHOCTbH IHPEICTaBICHUS OOBIKHOBEHHOW JpoOu B BUJE
necaTuIHoM. JlecaTuuHble 1poOH U MeTpuyecKkas cucrema Mep. ApupmeTrnueckue JecTBUS U
YHCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U JICCITUYHBIMU JAPOOSMHU.

OtHomenue. [lenenue B JaHHOM OTHOUIeHMH. Macmral, nponopius. [Ipumenenue
IIPOIIOPLIMIA NTPU PELIEHUY 3a]au.

ITonsTue mpoueHTa. BelunciieHne NporeHTa OT BEIMYNUHBI U BEJIMUUHBI IO €€ IPOLEHTY.
BripaxeHne mpoIeHTOB JeCITUYHBIMU Apo0smu. Perenue 3agad Ha NpoueHThl. BoipakeHue
OTHOLLECHHUS BEJIMYUH B IIPOLICHTAX.

ITonoxurenbHbIE U OTPULIATENIBHBIEC YNCIIA

IlonoxxurenbHble W oTpuuareiabHble 4yucna. lLlensle 4yucma. Mopayns  4ucha,
reoMeTpuYecKas HHTepIperanuss Monyis uucia. M3oOpakeHue ymcen Ha KOOPAMHATHOM
npsimoii. UmcnoBele mnpomexyTku. CpaBHeHHe dHceld. ApupMeTHYecKHe JEHCTBHUS C
ITOJIOYKUTEIILHBIMU U OTPULIATEIbHBIMY YACIIAMU.

[IpssMOyTOIBHASA CUCTEMA KOOPAMHAT HA INIOCKOCTH. KOOpAMHATBI TOUKM HA INIOCKOCTH,
abcrucca u opaunara. [loctpoeHue Touek u GUryp Ha KOOPJUHATHOM MIOCKOCTH.
BykBeHHbIE BbIpaKEHUSA

[Tpumenenune OyKB IS 3aIIMCU MaTEMaTHYECKHUX BBIPAXXEHUH U mpeaiokeHuii. CBoiicTBa
apupMeTnIecKkux AelcTBUi. byKkBeHHBIC BBHIpaXEHHS W YUCIIOBBIC MOJCTAaHOBKH. byKBEeHHBIE

PaBEHCTBA, HAXOXJCHHE HEU3BECTHOIO KOMIOHEHTa. PopMyiibl, (OpMyJbl NEpPUMETpPa M
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IUIOLIAAM MPSAMOYTOJIbHUKA, KBaJparTa, 00bEMa napasuiesienuneaa u Kyoa.
Pemrenue TeKCTOBBIX 32124

Pemenue TekCTOBBIX 3ahau apumernueckuMm crocoOom. PemreHue noruueckux 3ajad.
Pemenue 3agau nepeOopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pemrenne 3amay, coaepikamux 3aBUCHMOCTH, CBS3BIBAIOIIMX BEJIMYUHBL: CKOPOCTb,
BpeMsi, PACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTb, IMPOU3BOJIUTEIBHOCTh, BpEMs, O0BEM
paboTel. ENMHULIBI U3MEpEHUs: MacChl, CTOUMOCTH, PAacCTOSIHUS, BpeMeHH, cKkopocTu. CBA3b
MEXK]ly EIUHULIAMHA U3MEPEHUS KaXI0M BEIIMUHHBI.

Pemienne 3amay, CBS3aHHBIX C OTHOUIEHHWEM, MPOMNOPUHUOHAIBHOCTHIO BEJIHYHH,
MPOLIEHTAMU; PeIlIeHre OCHOBHBIX 33/1a4 Ha APOOU U MPOLEHTHI.

OueHka ¥ IpUKUIKa, OKpyTrieHne pe3ysbrata. CocraBieHne OyKBEHHBIX BbIPAXEHHUH MO
YCJIOBHIO 33Ja4H.

[IpencraBnenue JaHHBIX € MOMOIIbIO Tabnui U auarpamm. CronlOyaTbie TUarpaMMbl:
YTEHHUE U TOCTpoeHUEe. UTeHne KPyTroBbIX IUArpaMm.

Harasanasi reomerpus

Harnsanueie npencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE30K, JyY,
yToJ1, TIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMmHOe pacnosiokeHune IByX MpsAMBIX Ha IUIOCKOCTH, NapajljieibHbIE MPSMbIE,
NEepNEeHANKYISIPHbIE NpsiMble. MI3MepeHne paccTosiHUN: MEXy JBYMsSI TOYKAaMH, OT TOYKH J0
NpSAMOM, JJIMHA MapUIpyTa Ha KBAJPaTHOM CETKE.

N3mepeHne u MocTpoeHUe YIJOB C MOMOIIbIO TpaHCHOPTHpa. Buabl TpeyrojbHHUKOB:
OCTPOYTOJIbHBIM, MPSMOYTOJBHBIM, TYHNOYTOJbHBIM, paBHOOEIPEHHBIH, PABHOCTOPOHHUM.
YeThIpEXYTrobHUK, IIpUMEPHI YEeThIPEX YT OJIbHUKOB. [IpssAMOYTOIBHUK, KBaJparT:
UCIIOJIb30BAHUE CBOWMCTB CTOPOH, YTJIOB, AuaroHaineil. MzobpaxeHue reomeTpuyeckux Guryp
Ha HEJTMHOBaHHOW OyMare ¢ UCHOJb30BAHUEM LUPKYJIS, JIMHEWKH, YrOJIbHUKA, TPAHCIIOPTHPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp ™HoOroyronbHuka. [loHsTHe tuomanu QUIyphbl, €IWHULBI H3MEpPEHUS
wiomaau. [Ipubnmxénnoe u3MepeHue Iiomaan Guryp, B TOM 4Hclie Ha KBaJIpaTHOM CETKe.
[TpubnmxEéHHOE U3MepeHne JIMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CummeTpusi: UEHTpajbHasg, oOceBas M 3epKaibHas cuMmmerpud. Iloctpoenue
CUMMETPUYHBIX (UTYP.

Harnsnueie mpenctaBieHUss O MPOCTPAHCTBEHHBIX (QUrypax: Mapaieienunena, Kyo,
npu3Ma, MupamMuia, KOHycC, MUIMHADP, map u cepa. M300paxkeHne mpoCTPaHCTBEHHBIX (UTYD.
[Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, UWIUMHApa u KoHyca. Co3naHue Mojenen
MPOCTPAHCTBEHHBIX (UTYp (U3 OyMaru, MpoBOJIOKH, INIACTUIMHA U APYTUX MAaTEPUATIOB).

[Tonsitue o00bEMa, enuHUIbl u3MepeHus o00bEMa. OO0BEM  MPSAMOYTOJIBHOTO
napasienenurena, Kyoa.

INPEAMETHBIE PE3YJIbTATDBI

IIpenmeTHBIE pe3yabTaThl OCBOCHUSI MPOTPaMMbl Y4eOHOrO Kypca K KOHITY
oOydeHus B 5 Kkjacce:
Yucsa v BbIYUCJIEHUS

[ToHnMaTh U IPABWIBHO YIOTPEOISITh TEPMUHBI, CBS3aHHBIE ¢ HATYPAIbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMH U JIECITUIHBIMU JAPOOSIMH.

CpaBHUBAThH U YNOPSIOYMBATH HATypaIbHbIC YHCIIA, CPABHUBATH B MPOCTEUIITUX CITydasx
OOBIKHOBEHHBIC JPOOH, IECATUIHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOW (YMCIIOBOW) MHPSIMOM C COOTBETCTBYIOLIUM €i
YHCIIOM M H300pakaTh HaTypaJbHBIC YUCIIA TOYKAMH Ha KOOPIUHATHOU (YMCIIOBOI) MPSMOIA.

BemonsaTs apudmernyeckue IEeHCTBUS C HaTypaIbHBIMH YUCIAMH, ¢ OOBIKHOBEHHBIMU
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IpOOSIMH B TIPOCTEHIIINX CITydasiX.

BrITIONTHATE TIPOBEPKY, MPUKHIKY pe3yJibTaTa BhUUCICHHH. OKPYyTISATh HATypabHBIE
qHCIIa.

Pelienne TeKCTOBBIX 337124

Pemats TekcTOBBIC 3a/1a4U apU(PMETHIESCKIM CTIOCOOOM U € TIOMOIIIBIO0 OPTaHU30BAHHOTO
KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX BAPUAHTOB.

Pemats 3amaun, copeprkaiiue 3aBUCMOCTH, CBS3BIBAIOIINE BEIMYUHBI: CKOPOCTH, BpEMS,
paccTosiHHE, [IeHa, KOJIMYECTBO, CTOMMOCTb.

Hcmonb30BaTh KpaTKue 3alliCH, CXEMBI, Ta0IHIIB, 0003HAYCHHUS MPU PEIICHUH 3a71ad.

[Tosb30BaThCSl OCHOBHBIMH €IMHHUIIAMH U3MEPCHUS: IICHBI, MACCHI, PACCTOSHUS, BPEMCHH,
CKOPOCTH, BbIpaXkaTh OJTHU ¢JIMHUIIBI BEJIMUMHBI Yepe3 IPyTHE.

W3BiekaTh, aHAM3UPOBATH, OIICHUBATHL MH(DOPMAIIHMIO, TIPEJICTABICHHYIO B Ta0JHIle, Ha
CTOJIOUATOM AMarpamMme, HHTEPIPETUPOBATH MPECTABICHHBIC JaHHBIC, UCIIOIb30BATh JIAHHBIC
MIPY pEIICHUH 3a7ad.

Harasanasi reomeTpus

[Tosp30BaThCS TEOMETPUYCCKUMHU TOHATHUSAMHU: TOYKA, TpsMas, OTPE30K, JIyd, YTOJI,
MHOTOYTOJIbHUK, OKPY>KHOCTbh, KPYT.

[TpuBoUTE TpUMEpPHl OOBEKTOB OKPYIKAIOMIEIO MHpa, MUMCHOIMIMX (HOPMY H3YUCHHBIX
TeOMETPUYCCKUX (UTyp.

Hcmonb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYKO C yIJlaMH: BEpIIMHA CTOPOHa, C
MHOTOYTOJIbHUKAMHU: YTOJI, BEPILIUHA, CTOPOHA, JUArOHallb, C OKPYKHOCTBIO: pauyc, TUaMeTp,
LEHTP.

N300paxkaTh W3y4deHHbIE TIeOMETpUYecKHue (Urypbl Ha HEIMHOBAHHOM M KJIETYaTOMN
OyMmare ¢ MOMOILbIO LIUPKYJIS U JIMHEHKH.

HaxomuTh UIMHBI OTPE3KOB HEMOCPEJICTBEHHBIM H3MEPEHHEM C MOMOUIBI0 JIMHEHKH,
CTPOUTH OTPE3KH 33JaHHOMN JJIMHBI; CTPOUTH OKPY>KHOCTH 33JJaHHOTO Pajinyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHMKA, KBajgpara Uil HX
MIOCTPOCHMSI, BBIYMCIICHUS TUIOMIAAN U TIEPUMETPA.

Boruncnsate nepumeTp U Iiomaib KBajapara, NpsMOyroJibHUKA, PUTYpP, COCTaBICHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4yHcIe (puryp, n300paxEHHbIX HA KiieTyaTol Oymare.

[Tonb30BaThCS OCHOBHBIMH METPHUUECKHUMH EIUHUIIAMU HM3MEPEHUs JUIMHBI, IJIOLIAIN;
BBIPAXKATh OJIHU €MHUIIBI BETUYHHBI Yepe3 JIpyTHe.

PacnioznaBare mapasienenunes, Ky0, HUCIOIb30BAaTh TEPMHUHOJOTHIO: BEPIIMHA, peOpo
TpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHHUS Mapaliesienurea, Kyoa.

Boruncnsate 00béM KyOa, mapajuieNienuineaa mo 3aJaHHbIM H3MEPEHUSIM, MOJIb30BATHCS
€IMHUIIAMU U3MEpPEHUs 00bEMA.

PemaTe HecloXHBIE 3a/ladyll Ha U3MEPEHHE T€OMETPUYECKUX BEIUYHUH B MPAKTHUECKHUX
CUTYaIIUsIX.

[IpenMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAaMMBbI YUEOHOTO Kypca K KOHILy oOydeHus B 6
KJjiacce:

Yucaa v BbIYUCICHUS

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMK BUJAMHU YUCEN M CIIOCOOaMU HX
3aIHCH, IEPEXOAUTH (E€CITH 3TO BO3MOXKHO) OT OJHON (DOPMBI 3alMCH YHCIIa K IPYTOH.

CpaBHUBAaTh W YHOPSAIOYMBATH IIEJILIE YWCIIA, OOBIKHOBEHHBIC W JIECATUYHBIC IPOOH,
CpaBHHUBATh YHCIIA OJTHOTO M PA3HBIX 3HAKOB.

BrImonHsATh, coderass yCTHbIE M NMHUCHMEHHBIE NPUEMBI, apu(PMETUUYSCKUE NECUCTBUS C
HATypaJbHBIMH M TEIBIMH YHCIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH APOOSIMH,
MOJIOKUTEITLHBIMH W OTPUIIATEITLHBIMHA YUCIIAMH.

BbrymcnaTe 3HAYEHUS YHCIOBBIX BBIPAXKEHUH, BBIMONHITh TNPUKHIKY U OIEHKY
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pe3ysbTaTa BBIYMCIEHUH, BBINOJIHATH NPEOOpa3OBaHMS YHMCIOBBIX BBIPAKEHHM Ha OCHOBE
CBOMCTB apu(PMETUUECKUX JTCHCTBUM.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM NPSIMOW C COOTBETCTBYIOIIMM €M YHCIOM H
M300pakaTh YKCiia TOYUKAMH Ha KOOPJUHATHOW MPSAMOi, HAXOAUTh MOAYJIb YHCJIA.

COOTHOCUTB TOYKH B MPSIMOYTOJIBHON CUCTEME KOOPAUHAT C KOOPAUHATAMHU 3TON TOYKH.

OKpyTriIsTh 1eble Yncia U IeCATUYHbIE APOOU, HAXOIUTh MPUOIMKEHUS YUCE.
YuciioBble U OYyKBEHHbIE BHIPAKEHHU S

[lonnmaths U ynoTpeOysaTh TEPMHHBI, CBSI3aHHBIE C 3aIUCBHIO CTEIIEHU YKCIIA, HAXOJUTh
KBaJIpaT ¥ KyO 4Kclia, BBIYUCISATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHU, COAEPKAIINX CTETIECHH.

[Tonbp30BaThbCs MpU3HAKAMU JIETUMOCTH, PACKIIAIbIBATh HATyPAJIbHBIE YMCIIA HA TIPOCTHIE
MHOXUTENH.

[Tonb3oBaThCs MacITAbOM, COCTABIISITh MPOMOPLIMK U OTHOLLIEHUSI.

Ucnonb3oBath OyKBBI Ui OO0O3HAUEHUs 4YHUCEN TMPU 3alUCH  MaTeMaTUYECKUX
BBIDAKEHUHM, COCTaBISATh OYyKBEHHbIE BBIpAXKEHUS M (DOPMYJbl, HAXOIUTh 3HAYCHUS
OyKBEHHBIX BBIPAXKEHHI, OCYILIECTBIIsAI HEOOXOIMMBbIE MOACTAHOBKHU U MPeoOpa3oBaHus.

Haxonutbs HEM3BECTHBII KOMIIOHEHT PaBEHCTBA.

Penrtenne TeKCTOBLIX 33124

PemaTe MHOTrOIIaroBbIe TEKCTOBBIE 33/1a4U apU(PMETHUECKUM CIIOCOOOM.

Pemlare 3amaum, CBs3aHHBIE C OTHOLIEHHWEM, MPONOPLHOHAIBHOCTBI) BEJIMYMH,
MPOLIEHTAaMH, PellaTh TPU OCHOBHBIE 33JJa4M Ha JPOOU U MPOLICHTHI.

Pematse 3anaun, conepkalye 3aBUICUMOCTH, CBA3BIBAIOIINE BEJIMUYUHBL: CKOPOCTb, BPEMH,
paccTosiHue, 1I€Ha, KOJINYECTBO, CTOMMOCTh, POU3BOJUTENBHOCTh, BpeMs, 00bEMa paboTHl,
UCNONb3ysd apupMeTHuecKue JeHCTBUs, OLEHKY, HPUKHJIKY, [OJIb30BAaTbCS €IUHUIAMU
U3MEPEHUS COOTBETCTBYIOIINX BEIUYNH.

CocTtaBnsaTh OyKBEHHBIE BBIPAXKEHHUS 10 YCIOBHUIO 331a4H.

W3BnekaTs nH(pOpMaINIO, IPEICTABIEHHYIO B Ta0IuIax, Ha JUHEHHOH, cTon049aToil win
KpPYTroBOM IMarpaMMax, MHTEPIPETUPOBATH NIPEACTABICHHBIE TaHHBIE, HCIIOIb30BaTh JaHHBIE
IIPY PELICHNUH 3a/1ay.

[IpencraBnaTe nHGOPMAIHIO C TOMOIIbIO TAOIUL, IUHEHHON 1 CTOIOUATON AUarpaMm.
Harasignasi reomerpus

[TpuBoauTh NpUMeEpsl OOBEKTOB OKPYXKAIOIIETO MHpPA, UMEIOMMX (OpMYy H3YUEHHBIX
TE€OMETPUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PaBHBIX U CUMMETPUYHBIX
uryp.

N300pakaTh ¢ NOMOIIBIO LUPKYJS, JUHEWKH, TPAaHCHIOPTHpPAa HA HEIMHOBAHHOW W
KJIeTyaTo Oymare HW3y4eHHblEe IUIOCKHE TeoMeTpuyeckue (GUrypsl U KOH(PUrypaiuw,
CUMMETPHYHBIE (QUTYPBHI.

[Tonmp30BaThCSI TEOMETPUUECKUMHU  TMOHSATHUSIMHU: PAaBEHCTBO (UIyp, CHUMMeETpHUS,
UCIIOIb30BATh TEPMHUHOJIOTHIO, CBS3aHHYK0 C CHMMETPHUEM: OChb CHUMMETPHUH, LICHTP
CUMMETPHUH.

Haxomuts BenWYMHBI yIVIOB MU3MEPEHUEM C IOMOIIBIO TPAHCIOPTHUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, IIOJB30BaThCS IPHU PEIIEHUWH 33a4ay TIpagyCHOM MEpOW YIJIOB,
pacIio3HaBaTh HA YePTEXkKaxX OCTPBIN, PSMOU, PA3BEPHYTHIM U TYIIOW YIJIBL.

BeluucnsaTe nanuHy J0MaHOM, NEPUMETP MHOTIOYIOJIBHMKA, I10Jb30BaThCA €AMHUIAMU
MU3MEPEHUS JUIMHBI, BBIPAXKaTh OJHU €IMHULIBI U3MEPEHUS JJIMHBI 4Yepe3 APyrHe.

Haxonuts, ucnons3yst 4epTéxXHble UHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMsS TOYKaMHU,
OT TOYKH JI0 IPSIMOM, IJIMHY IIyTH HAa KBAaJIPaTHOU CETKE.

Boeruucnars mnomaabs QuUryp, COCTaBICHHBIX W3 MPSIMOYTOJBHHKOB, HCIIOJIB30BAThH
pa3bueHue Ha MPSMOYTOJBHUKH, Ha paBHbIE (UTYpbI, AOCTpaWBaHUE 10 NPSAMOYTOJIHHUKA,
IIOJIb30BAThCSl OCHOBHBIMH €IMHMLAMU WM3MEPEHMS IUIOIIANNA, BBIPAKATH OJHHU EIUHULIBI
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W3MEpEHUs TUIOMIAAN Yepe3 ApyTrue.

PacrioznaBath Ha MOJEISAX M M300paKEHUSAX MUPAMUY, KOHYC, IIJIUHIP, UCTIOIh30BaTh
TEPMHUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBaHHE, pa3BEPTKaA.

N300paxkaTh Ha KJIETYATON OyMare MpsSiMOYTOJBLHBIN MapajlIeIeTHIIeI.

BerauciaTe 00bEM MPSMOYTOJIBHOTO TIapaljIeNIeIHIIe 1a, Ky0a, MOJIb30BaThCsl OCHOBHBIMHU
eAMHUIIAMU U3MEPEHUsT 00bEMa;

PemaTs HecOXKHBIC 3a/1a4M HA HAXO0XICHHE T€OMETPUICCKUX BEITUYHH B TIPAKTHYCCKHX
CUTYaIIHSIX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KIIACC
HaumenoBanue paznena KonnuectBo OcHoBHOE OCHOBHBIE BUJIbI ACATEIHLHOCTH 00YUYaIOITUXCS
(TemsI) Kypca 4acoB CoAepKaHUE
HartypanbHbie uncna. 43 JlecsaTuuHas cucrema Yurarh, 3anuchIBaTh, CPAaBHUBAThL HaTypalbHbIE  YHCIA,
JlelicTBUSI C HATYpAJIBHBIMU cuncienus. Py npepiaratb M 00CY:KIATh CIHOCOOBI YNOPSAJIOYMBAHUS YHCEL.
qHCIIAMUT HATYPAIbHBIX YHCEIL. N300paxkarh KOOPAMHATHYIO MPSIMYI0, OTMe4YaTh 4YKCla TOYKaMU
HarypasbHslif psi. Ha KOOPJUHATHOU MPSAMO, HAXOAUTb KOOPIUHATH TOUKH.
Ypero 0 HccnenoBars cBoiicTBa HaTypaibHOro psaa, yucen 0 u 1 mpu
CJII0’)KEHUH U YMHOXEHUHU.
HarypanbHsle uncia
N Hcnoab30BaTh NPaBHJIO OKPYIJICHUS HATypaldbHBIX  YHCEIL.
Ha KOOPJAUHATHOU .
. BemonnaTres apudgmMernyeckue JAeHCTBHS C HATypaJbHBIMU
PSAMOIL. o
P YUCJIAMH, BBIYHCIAATH 3HAYEHUS YNCIOBBIX BBIPAXKEHUN
CpaBHeHue,
cO CKOOKaMu U 6e3 CKOOOK.
OKpYLJICHHC 3anuchIBaTh IPOU3BEICHUE B BUJIE CTEIICHH, YUTATh CTEIICHH,
HaTypaJIbHBIX HUCCIL. WCI0JIb30BATh TEPMHMHOJOIHIO (OCHOBAaHME, II0KA3aTelb),
Apundmerndeckne BbIYMCJISITh 3HAYEHHUSI CTCTICHEH.
ACUCTBUA BpINOIHAT, NPUHKHAKY M OLEHKY 3HAUYEHUH  YHCIIOBBIX
C HAaTypaJIbHBIMU BBIDAXKCHUH, NpelaraTb M NPUMEHATb MNPHEMBI NPOBEPKH
yucinamu. CBoiicTBa BBIUYKCIICHUH.
HyJIA Opu clioxkenny 1 | MCIOb30BaTh  NPH  BHIYMCICHHAX  IIEPEMECTUTENLHOE  H
YMHOKCHHH, COUYETATENIbHOE CBONCTBA CJI0YKEHUS U YMHOXKEHHUS,
CBOMCTBA €/ IMHHITEI pacrpenenuTesIbHOe CBOMCTBO YMHOXEHUS; (OPMYJTHPOBATH H

NPUMEHSATh MpaBWJa NpeoOpa3oBaHUSA UYHCIIOBBIX BBIpAXCHUHN HA|
OCHOBE CBOWCTB apudmernyeckux nelictuii. MccaenoBaTh
YUCJIOBBIE 3aKOHOMEPHOCTH, BBIIBUIaTh M O00OCHOBBIBATH
TUIoTe3bl,

IIPU YMHOKEHHH.
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[IepemecTurensHoe 1
coueTaTeIbHOe
CBOMCTBA CI0XKECHHUS U
YMHOXXCHHUS,
pacrpeenuTenbHOe
CBOMCTBO
YMHOCHHSI.
Henurenu n

KpaTHBIE YKCIIa,
pa3JoKEeHUE Yncia

Ha MHOKHTEJIH.
Jlenenne

¢ ocratkoM. [IpocTrie
1 COCTaBHBIC YHCJIA.
[Ipu3HaKK 1eTUMOCTH
Ha 2, 5,

10, 3, 9.

CreneHs ¢
HaTypaJbHbIM
TOKAa3aTeJIeM.
YucnoBble BRIPAKECHHUS;
MOPSAJIOK JEUCTBUM.
Pemrenne TeKCTOBBIX
3aJ1a4 Ha BCE
apudmeTnyeckue
JIeHCTBUS,

Ha JBMKCHUE U
MOKYTIKH

¢opmyaupoBaTh 0000IIEHUA W BbIBOAbI
MPOBEIEHHOTO UCCIICIOBAHUS.
@®opMyIMpPOBATH OMNpeAeJeHUusl JCIUTENsl H  KpaTHOro,
HA3bIBaTh JICTUTEIM M KpaTHBIE YHCIA; Paclo3HABATH
MPOCTHIE M COCTaBHBIC YKCa; ()OPMYJIMPOBATH U MPUMEHSITH
Npu3HakM jgenumoctd Ha 2, 3, 5, 9, 10; npuMeHATH
AJIrOPUTM PA3JIOKEHUSI YUCIA Ha MPOCTbIE MHOXHUTEIM;
HAXOJMTh OCTATKU OT JICJICHUS U HEMOJHOE YaCTHOE.

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIC BHICKA3bIBAaHUSI O HATYpPaJbHBIX
yuciax, MNPUBOAUTH NPUMEPbl W KOHTPIPUMEPHI, CTPOUTH|
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUW O CBOMCTBax
HaTypaJIbHBIX YHCE.

KoncTpyupoBath MaTteMaTHYeCKHE TPEIJIOKEHUS] C TOMOIIBIO
CBSI30K «H», KUIIN», «ECIH..., TO...».

Pemiath  TeKCTOBBIE  3alauyd  apu(PMETHYECKUM  CIIOCOOOM,
HCMOJb30BAaTh 3aBHCMMOCTH MEXIy BeIMYHMHAMHU (CKOPOCTb,
BpeMs, pPAcCCTOSIHUE; II€Ha, KOJWYECTBO, CTOMMOCTH H Jp.):
AHAJM3UPOBATH u OCMBICJIUBATh TEKCT 3a7a4u,
nepedopmMyJIMpoBaTh YCIOBUE, M3BJIEKATh HCOOXOIUMbBIC JaHHBIC,
YCTAHABJUBATDH 3aBUCUMOCTH MEXIy BEJIMYMHAMH, CTPOUTH
JIOTUYECKYIO IIEMTOYKY PaCCYKICHUH.

o  pe3yjibTaTam|

MoaenupoBaTh X0/ peUICHUS 3a/1a4¥ C MOMOIIBIO PUCYHKA, CXEMBI,
tabmuiel.  [lpuBoauTh, pa3dupaTb, OIEHMBATH Pa3IUYHBIC
pElIeHMsI, 3aITUCH PElICHUI TeKCTOBBIX 3a/1a4.

KputHyecku oueHUBATH TOJYUYEHHBIM Pe3ysbTaT, OCYHIECTBIATH
CaMOKOHTpPOJIb, TIPOBEPsisi OTBET HAa COOTBETCTBUE YCIIOBHIO,
HAXOAUTh omuoOku. Pemars 3agaun ¢ momompio nepedopa Bcex
BO3MO>KHBIX BapUAHTOB.

3HAKOMHTHCS ¢ HCTOPHEl pa3BUTHUS apU(DMETUKU.
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Harnsannas reomerpus.
JIvHMM Ha TIOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyd.
Jlomanast.
N3mepenne nHbI
OTpe3Ka, METPUYECKUE
€MHULBI U3MEPEHUS
JUTVHBL.

OKpy»XHOCTB U KpYT.
[IpakTnueckas
pabora
«Toctpoenue y3opa
U3 OKPY>KHOCTEW».
VYroun. IIpsmoi,
OCTpPBIH, TYIIOU U
Pa3BEPHYTHIN YTJIbL.
N3mepenne

YTJIOB.
[IpakTrueckas
pabota

«ITocTpoenue yrioB»

Pacno3znaBarh, Ha 4eprexax, PHUCYHKAaX, ONHUCHIBATb, HCHOJIb3Ys]
TEPMUHOJIOTHUIO, ¥  HM300pamaTh C TIOMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIyY,

yTOJ1, JIOMaHY}0, OKPY’KHOCTb.

Pacno3naBarb, NPUBOAUTH MPUMeEPbI OOBEKTOB PEATILHOTO MHDA,
uMerIuxX (GopMy H3yYEHHBIX (QUTYP, ONEHUBATH WX JUHEHHBIC
pa3mepsl.

HUcnonb3oBaTh JIMHEHKY W TPAHCHOPTUP KAaK HWHCTPYMEHTHI
MIOCTPOEHUSI U HW3MEPEHHS: U3MEPATH JIMHY OTpPE3Ka, BEIUYUHY)
yIJia; CTPOUTH OTPE30K 3aIaHHOM JJIUHBI, YTOJ, 3aJTAaHHOW BEJTUYUHBI;
OTKJIAABIBATH ILIMPKYJIEM pPaBHbIC OTPE3KH, CTPOMTH OKPYKHOCTh
3aIaHHOTO painyca.

N306paxars KOHPUTYpaAIlUU TEOMETPUYECKUX (DUTYp U3 OTPE3KOB,
OKPY>KHOCTEW, WX YacTell Ha HEJTWHOBAHHOW W KJeT4aTond Oymare;
npeiaratb, ONMCHIBATL M 00CYXKAaTh CHOCOOBI, AJTOPHUTMBI

MOCTPOEHHUSI.
PacnoznaBars M mn300pakaTh Ha HEJIMHOBAHHOM M KJIETYATOM

Oymare mpsMO#, OCTpBIH, TYMOW, pa3BEPHYTHIN YyTJbl; CPABHUBAThH
YTJIBI.

BoruucasTe JUIMHBI OTPE3KOB, JIOMAaHbIX.

IloHuUMATH M UCIOJIB30BATH NP PeLICHUHU 32124 3aBHCHMOCTH
MEXIYy €OUHULAMU METPUUYECKOM CHCTEMBI MEp; 3HAKOMHUTBCS C
HEMETPUYECKHMMH CHUCTEMaMH MeEp; BbIpaxKkaTb JJIMHY B
Pa3IMYHBIX €IMHULIAX U3MEPEHUSI.

HccaenoBars ¢Gurypsl U KOH(QUTypaluu, HUCHONB3YS IUGPOBHIE

pecypchl
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OOBIKHOBEHHBIE ApOOU

48

HpoOs. [IpaBunbHbIC
Y HETIPABWIIbHBIE
npobu. OcHOBHOE
CBOICTBO J1po0u.
CpaBHenue apooeii.
Cnoxenue u
BBIYUTAHUC
OOBIKHOBEHHBIX
npobeit. CmeranHas
Ipo0b. YMHOXKEHUE U
JICIICHUC
OOBIKHOBEHHBIX
npoOeit; B3auMHO-
obpaTHbIe ApOOH.
Pemenne TEKCTOBBIX
3a1a4, COJEpIKaIIuX
poowu. OCHOBHEBIE
3a/1a4d Ha JpoOHu.
[Ipumenenne  OykB

JUIST 3aIliCHU
MaTeMaTHYECKHUX
BBIPXKEHUMN u
MPEIIOKECHUN

MopenupoBaTh B rpaguueckoid, npeIMeTHON (popme, ¢ MOMOIIbIO
KOMIIBIOTEpA TOHATUS M CBOWCTBA, CBSA3aHHBIE C OOBIKHOBEHHOMU
JPOOKIO.

UuraTh W 3aNMCHIBATH, CPABHMBATh OOBIKHOBEHHbBIE JpOOH,
npe1ararhb, 000CHOBBIBATH U o0cyxaaTh CIOCO0BI
YHOPS0YMBaHUSA IpOOEii.

N300paxkaTs OOBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJIMHATHOW MPSMOH; MCNOJIb30BATHh KOOPAMHATHYIO MPSIMYIO
JUTSI CPaBHEHUSI IPOOEiA.

®opMyIHpOBaTh, 3alUCHIBATH € MOMONIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JApoOH; MCNOJb30BATH OCHOBHOE
CBOWCTBO APOOM JUIsl COKpalleHus ApoOeil W mpuBeACHUS IpoOu K
HOBOMY 3HAaMEHATEIIIO.

IIpencraBasaTs cMemaHHyl JapoOb B BHJIE HENPaBWIBHOW U
BBIJIETISITH LETYI0 YaCTh YKCIIa U3 HEMPABUIbHOM 1po0u.

BoinosaHaTs apudmernyeckue 1eucTBUS

C OOBIKHOBEHHBIMH TpOOsMH; NMPUMEHSTh CBOMCTBA
apupMeTHICCKUX JCHCTBHUM sl pallMOHATN3AIIUN BEIYUCICHUH.

BbINoJHAT, NPUKUAKY U OLEHKY pe3yibTaTa BBIYUCICHUI;
npeaiaraTb ¥ NPpUMEHATh NPUEMBbI IPOBEPKH BHIUMCICHUN.

IIpoBoauTH MccJIeI0BAHUS CBOWCTB IPOOCH, ONTUPasCh HA YUCIOBBIC
OKCIIEPUMEHTBI (B TOM 4YHCI€ C ITIOMOIINBIO  KOMITBIOTEPA).
Pacno3HaBaTh WCTHHHBIC W JIOXKHBIC BBICKA3bIBAaHUS O ApOOSX,
NMPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTHh BBICKA3bIBAHHSI
Y OTPUIIAHUS BBICKAa3bIBAaHU.

PemaTthb TeKCTOBBIC 3a7a9H, COACPIKAIIE qPOOHBIC TaHHbIE, U 3a/1aUl
Ha HaXO0XXACHHUE YaCTH IIEJI0TO U LIEJIOro 110 €TI0 YacTH;

BbISIBJIAITh UX CXOJCTBA U pasjnuns. MoaeanpoBaTh X0/ pelIeHUs
3aJ1ay¥l C MOMOINIbIO PUCYHKA, CXEMBbI, TAOIHIIBL.
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IIpuBoauTH, pa30MpaTh, OLEHUBATH PA3TUUYHBIC PEIICHUS,3AMUCH
pPELICHHI TEKCTOBBIX 3a/1a4.

Kpurnuyecku ouneHMBATh MOJYYECHHBIN PE3YyJbTAT, OCYUIECTBIISITH
CaMOKOHTpPOJIb, TPOBEPssI OTBET HA COOTBETCTBHE YCJIOBHIO,
HAXOAUTH OMUOKK. 3HAKOMHMTBCSI € HCTOpPUell pPa3BUTHS
apuMeTUKH

Harnsannas reomerpus.
MHOroyrojapHUKA

10

MHOTOyTONbHUKH.
YeThIpEXYTroiabHUK,
IPSIMOYTOJILHUK,
KBaJpar.
[TpakTuueckas padora
«ITocTpoenue
IPSIMOYTOJIbHUKA C
3aJJaHHBIMU
CTOPOHAaMH Ha
HEJIMHOBAaHHOU
Oymarey.
TpeyronbHUK.
[Inomans 1 nepumerp
IPSIMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTAaBJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€AMHULIBI U3MEPEHUS
romaau. [lepumerp
MHOT'OYTI'OJIbHUKA

OnuceiBaTh, UCHOJIb3YSl TEPMUHOJIOTHIO, U300paKaTh C MOMOLIBIO
YepTEKHBIX MHCTPYMEHTOB U OT PYKH, MOJECIMPOBATH U3 OyMaru

MHOTOYTOJIbHUKH.

[IpuBoauThs NpHUMEpPBI OOBEKTOB pPEAIBHOIO MHpPA, HMEIOLIUX
bopmy MHOT'OYTOJIbHHKA, PsIMOYTOJIbHUKA, KBaJpara,
TPEYTOJIbHUKA, OLEHUBATh UX JIMHEIHBIE Pa3MEpBL.

BepruncasaTs:  mepuUMETp  TPEYroJbHHMKA,  MNPSIMOYIOJIbHHKA,
MHOT'OYT'OJIbHUKAQ; ioniaab IPSIMOYTOJIbHUKA, KBaJpara.
H300paxkaTes OCTPOYIrOJbHBIE, NPSAMOYTOJIBHBIE W TYIOYTOJIBHBIE
TPEYTOJbHUKH.

CTpouth Ha HEJIMHOBAHHOM W KieTyaToil Oymare KBajparT H
NPSIMOYTOJIbHUK C 33JaHHBIMH JUJIMHAMH CTOPOH.

HUccaenoBars CBOMCTBA MNPSMOYTOJIbHUKA, KBaApara MyTEM
DKCMIEPUMEHTa,  HAOMIOJCHUS, W3MEPEHHUs,  MOJEIHPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJipaTa U NPsIMOYTOJIbHUKA.
KoncTpyupoBath MaTeMaTHYeCKHe NPEAJI0KEHHSI C IOMOILBIO
CBSI30K «HEKOTOpBI», «Ii000i». Pacno3dHaBaTh UCTUHHBIE W
JIO)KHBIE  BBICKA3bIBAHHUS O  MHOTOYTOJIbHUKAaX, MNPHBOAUTDH
NMpPUMepPbI U KOHTPIIPUMEDBL.

HccaenoBars 3aBHCHMOCTB IUIONIAAM KBaJapara OT JUIMHBI €ro
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJpPaTHOW CETKU UL ITOCTPOEHUS
buryp; pa3duBaTh NPSIMOYTOJLHUK HA KBaJpaThl, TPEYTOJIbHUKU;
COCTABJATH (UTYpHl U3 KBagpaToB H TNPSIMOYTOJBHUKOB U
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HAXOJIUTh MX IUIOLIAJb, pa30uBaTh (GUTYypHl HA MPSIMOYTOJILHUKU U
KBaJpPaThl U HAXOJIUTh UX ILIOMIA]Ib.

BoipakaTh BeIUUMHY ITUIOMIATN B PA3TUYHBIX CAMHUIIAX U3MEPECHUS
METPUYECKOM CHCTEMBI Mep, MOHMMATh W HCHOJb30BATH
3aBUCHUMOCTH MEXIY METPUYECKUMHU CIAUHUIAMUA HU3MEPECHHS
TUTOLIA/IH.

3HAKOMHUTBLCS ¢ IPUMeEpPaMHU MPUMEHEHHs TUIONIAIN U TIepuMeTpa
B MPAKTUUECKUX CUTyalusX. Pemars 3agauu u3 peaqbHOUN XKU3HU,
npeiaratb 1 00Cy:KI1aTh pa3jMuHble CIIOCO0BI PENICHUS 3a/1a4

JlecsiTuaHbIe 1pOOH

JlecsaTUYHAS 3aITUCh
npobeii. CpaBHEHHE

JIECSITUUHBIX APOOEi.

JlericTBus C
JIECATUYHBIMUA
JPOOSMHU.
Oxkpyrienue
JIECATUYHBIX
poOei.

Penrenne TeEKCTOBBIX
3a/1a4, COAepIKaIIuX
npo6u. OCHOBHBIC
3a/1a4d Ha Jpoou

IIpeacraBasaTh JECATUYHYIO APOOHL B BUIC OOBIKHOBEHHOH, YUTATH
U 3alUChIBATH, CPABHUBATH JICCITUYHBIC IpOoOH, Npeniararthb,
000CHOBBIBATH M  00CY:XKIaThb CHOCOOBI  yIOPSAIOYMBAHUS
JECATUYHBIX IpOoOeit.

HN300paxkaTh [OecATHYHBIE JpOOM TOUYKAMU HAa KOOPJAMHATHOM
PSAMOM.

BoIsIBASITH CXOACTBA M Pa3jiMuusi TPaBWI apuPMETHIECCKUX
JEUCTBUIM C HaTypaJbHBIMH YWCIAMU U JECATUYHBIMH JPOOSIMH,
OOBSCHATH UX.

BoInoaHATs apudMeTHdecKue TeUCTBUS C ACCATUYHBIMHU IPOOSIMHU;
BBINOJIHATH NPUKHUAKY M OIIEHKY PE3yJIbTaTa BEIUUCICHUIA.
IIlpumeHsTH  cBolMicTBA  apu(METHUYCCKUX  JEUCTBUH U
palMoHaIN3aIuy BIYUCICHUH.

IIpuMeHATH NPABWJIO OKPYIJIEHHS] JICCATHYHBIX  JpOOeCi.
IIpoBoauTh McCJeI0BAHMSI CBOWCTB  JECATHYHBIX  JpoOei,
ONUPasACh Ha YHMCIIOBBIC DKCIIEPUMEHTHI (B TOM YHCIIE€ C TTOMOIIbIO
KOMIBIOTEPA), BBIABUIaTh THUNOTE3bI W  MPUBOAUTH  HX
000CHOBaAHHSI.

Pacno3HaBaTh WCTUHHBIC M JIO)KHBIC BBICKA3bIBaHUS O ApOOSX,
NMPUBOJUTH NMPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHMS
M OTpULIaHUs BbICKa3blBaHWW. Pemiars TEKCTOBBIE 3aJayu,
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coJieprkalue ApoOHbIEe TaHHBbIE, U HAa HAaXOXKJICHUE YacTH LEJIOro U
LIEJIOTO IO €T0 YaCTH; BBIABJATH UX CXOJCTBA M PA3JIMYHSA.
MopenaupoBaTh X0/ pelIeHHs 3aJ1a4l C TOMOUIBIO PUCYHKA, CXEMBIL,
tabnuupl. IlpuBoguTh, pa3duparb, OLEHMBATh pa3JIMYHBIC
pelIeHts], 3aIMCH PEeIICHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTh JAPOOHBIMH 4YHCIAMH B PEATbHBIX JKU3HEHHBIX
CUTYaIUsIX.

KpurHyeckn oumeHuBaTh IOJYYEHHBIH pe3ynbTaT, OCYIIECTBIIATH
CaMOKOHTpOJIb, TPOBEPsIi OTBET HAa COOTBETCTBUE YCIOBHUIO,
HaXOJUTh OIIUOKH.

3HAKOMMTBCS ¢ MCTOPHUE pa3BUTHS apu(PMETHUKN

Harnsnnas reomerpusi.
Tena u Gurypsl B
[POCTPAHCTBE

MHoOrorpasHuku.
N3o6paxenue
MHOT'OI'PAaHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TeJL.

[IpssMoyroJIbHBIM
napasuiesienure/, Kyo.
Pa3BépTku KyOa u
napajuiesenuIeia.
[TpakTuueckas pabora
«Pa3BépTka KyOay.

O0béMm KyOa,
IPSIMOYTOJILHOTO
napa’suiesenurea

PacnosHaBaTh Ha 4epTekax, pUCYHKaX, B OKPYKaolieM MHpe
OpsIMOYTOJBHBIA  Mapajmienenunen,  Ky0,  MHOTOTpaHHUKH,
ONHKCBIBATh, HCHOJIb3YH TEPMHHOJIOTHI0, OLCHUBATH JMHCIHBIC
pa3Mepsl.

IIpuBoauTes mnpuMepbl OOBEKTOB PEATBHOIO MHUPA, HMEIOIIUX
(opMy MHOTOrpaHHUKA, IPSIMOYTOJIBHOIO NapajuieienuIeaa, Kyoa.
H306paxkaTh Ky0 Ha KJIeT4aTol Oymare.

HccnenoBaTth cBoiicTBa Ky0a, IpSMOYToJbHOTO Mapauieenunea,
MHOTOTPaHHUKOB,  HCIONB3ys  Mozaenu. Pacmo3dHaBath W
n300pakaTh pa3BEPTKU Kyba U napamenenuneaa. MoaeJanpoBaThb
Ky0 W mapauienenunen W3 OymMarn M MOpOYMX MaTEpUasoB,
00BsICHATH cnocod MmonenupoBanus. HaxoauTs H3MeEpeHHs,
BBIYHMCJIATH IUIOMA/b TOBEPXHOCTH; 00BEM KyOa, IpSIMOYTOJIbHOTO
napajieNienumnesa; uccae0BaTh 3aBHCHMOCTh 00bEMa Kyba oOT
JUIMHBI €ro pedpa, BBIABUTaTh U 000CHOBLIBATH FHIIOTE3Y.
Ha0nrogaTs ¥ MPOBOAUTH AHAJIOTMM MEXKIY HNOHIATHAMU IUIOIIATIN
¥ 00bEMa, nepuMeTpa U MIOMAA1 TOBEPXHOCTH.

Pacno3HaBaTtb  UCTUMHHBIE M JIOKHBIE  BBICKAa3bIBAHUSA O
MHOIOTpaHHUKax, TMPUBOJAMTH TMPHMEPbl U  KOHTPIPHUMEPHI,
CTPOMTHL BBICKA3BIBAHUSA M OTPULIAHMS BbICKa3biBaHUU. Pemarth
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3a1a4M U3 PEabHOM KU3HU

[TosTOpeHue U 0606IIeHEe 10 IToBTOpEHHE BoruucasaTs 3HAUCHUS BBIpaXEHUM, COJEPXkKAIIUX HATypalbHBIC
OCHOBHEBIX IIOHSTHI yuciaa, OOBIKHOBEHHBIE U JIECATHYHBIC JpPOOU, BBIIOJHATH
M METOJIOB Kypca npeoOpa3oBaHUS YUCE.
5 kimacca, 0606mIeH e BopiOupatrs cnocod CpaBHEHUsI YHUCEN, BBIYUCICHHUN, NMPUMEHSATh
SHAHT] cBoiicTBa apu(METHUECKUX JIEHCTBUW MJi1  pallMOHAINU3AIUN
BBIYKCJICHHH.
OcymecTBISITh  CAMOKOHTPOJIb  BBINOJHAEMBIX JIEUCTBUM U
CaMOIIPOBEPKY PE3yJIbTATA BEIYUCICHUMN.
Pemarnb 3a71a4u u3 peanbHOMI JKH3HH, NPUMEHSATH
MaTeMaTHYeCKHe 3HAHMS /I PEIICHUS 3a/1ad U3 JPYTUX YUeOHBIX
MPEIMETOB.
Pemars 3a1a4yu pasHbIMH CIIOCOOAMH, CPABHUBATH - CIIOCOOBI
pelleHus 3a/1a4i, BbIOUPATh PAIIMOHAJIBLHBIH CIIOC00
OBLIEE KOJIMYECTBO 170
YJACOB I1O ITPOI'PAMME
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6 KJIACC

HanmenoBanue pasnena KonngectBo OcHoBHOE OcHOBHBIE BUBI I€ATEILHOCTH 00yUYaIOIUXCS
(TemnI) Kypca 4acoB COAEpKAHUE
HarypabHble qncia 30 ApudmeTneckue BemonnaTs apudgMernyeckue AeHCTBHA C MHOTO3HAYHBIMHU
NeHCTBHS HaTypaJdbHbIMU  YHCIIaMH, HAXOAUTh 3HAYEHUS] YHCIOBBIX
¢ MHOTO3HAYHBIMI BBIPAKEHUN CO CKOOKaMU M 0e3 CKOOOK; BBIYHCJIATH 3HAYEHUS
HaTy AT HBIMH BBIPAKEHUH, COACPKAIIUX CTEIICHH.

yuciaamu. YucaoBwlie
BBIPAXKCHHS, TTOPSATIOK
JICUCTBUM,
HCIIOJIE30BaHUE
ck00ok. OKpyrieHue
HaTypaJIbHBIX YHCE.
JlenuTenu U KpaTHbBIE
YyHpclia; HAanOOIBIIHI
00U neuTelh U
HaMMEHBIIIee 00IIIee
KpaTHOe.

JlemuMoCTh CyMMBI 1
MIPOU3BECHUSI.
Jlenenue

¢ octaTkoM. Pemienne
TEKCTOBBIX 3a7a4

BbINOJHAT, NPUKHAKY W OWEHKY 3HAYEHUM  YHCIOBBIX
BBIPQXKCHHI, NPUMEHATh NPUHEMBI TPOBEPKU pE3yJbTarta.
HUcnonb30BaTh 1NpH  BBIYMCJIEHUSIX TEPEMECTUTEIIBHOE U
COYETaTEeNbHOE CBOICTBA CII0KEHUS u YMHOKEHMUS,
pacnpeneuTeNIbHOE  CBOMCTBO ~ YMHOXKEHHUSIT ~ OTHOCHUTEJIBHO
CJIO’KEHHUsI, CBOMCTBA apu(PMETHIECCKUX JTCHUCTBUH.

HccaenoBarp 4uCIOBBIE 3aKOHOMEPHOCTH, NMPOBOAUTH YHCIIOBHIE
SKCIIEPUMEHTHI, BBIABUIATh M 000CHOBBIBATH I'MIIOTE3bI.
DopMyJMPOBATh  ONpeAeJeHUs  JCJIUTENs] U KPaTHOro,
HauOoJbIIET0 OOIIEro JeNWTeNss ¢ HAaUMEHBIIEro  OOIIero
KpaTHOIO, MPOCTOTO K COCTABHOIO YHCEN; HCIOJIb30BaTh 3THU
MOHATHUSA MPU PEIICHUU 3a]1a4.

[IpuMeHsITH AJNTrOPUTMBbI BBIYUCICHHUS HAUOOIBIIETO OOIIEro
JIENIUTENS] ¥ HAMMEHBIIIETO 00IIEero KPaTHOTO JBYX YUCEIN, aJTOPUTM
pa3iioKEeHUs YUCia Ha IPOCTHIE MHOXKHUTEIH.

HccaenoBaTh ycoBUs ASIUMOCTH Ha 4 1 6.

HccaenoBarb, 00cy:xkaaTb, GopMyaupoBaTb U 00OCHOBBIBATH
BBIBOJ O YETHOCTU CYMMBbI, IPOU3BEACHUS: JIBYX YETHBIX YHUCEIL,
JIByX HEYETHBIX YUCIJIE, YETHOTO U HEYETHOTO YUCEIL.

HccaenoBars CBOMCTBA JEIMMOCTH CYMMbl W IIPOU3BEICHUS
YHUCEIL.
IIpuBoaurp

NpUMepbl  YHCEl C 3aJlaHHBIMU  CBOWCTBaMH,
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pacno3HaBaTh BepHble M HEBEPHbIE YTBEPXKICHUS O CBOWCTBAX
Yrcel, ONPOBEPraTb HEBEPHBIE YTBEPKICHUS C IOMOUIBIO
KOHTPIIPUMEPOB. KoncrpyupoBath MaTeMaTH4yecKHe
NPe/VI0KEHHUSI C TIOMOIIBIO CBS30K «H», KUIN», «ECIH. .., TO...».
Pemath TEKCTOBBIC 3a/aud, BKIIOYAIONIME TOHSATHUS ICTUMOCTH,
apu(QMETHYECKHUM  crocoOOM, HCIOJIb30BaTh  Iepebop  Bcex
BO3MOJKHBIX BapHAHTOB.

MoneaupoBaTh X0/1 pEIICHHUS 3a7a9H C IIOMOIIBIO PUCYHKA, CXEMBI,
TaOJTUIIBL.

IIpuBoanTH, pa30MpPaTh, OEHUBATH PA3TUIHBIC PEIICHHS, 3aTHCH
peIIeHu# TeKCTOBBIX 3ajad.

Kputnyecku omeHUBATh TIOJYYCHHBIH pe3yJbTaT, HAXOIWUTh
OIMMOKH, OCYIIECTBISATh CAMOKOHTPOJb, TPOBEPSsi OTBET Ha
COOTBETCTBHE YCIIOBHIO.

Harnsgnas TCOMCTpPHUA.
HpﬂMBIe Ha IIJIOCKOCTHU

[lepnien UKy nsipHBIE
psIMBIE.
[TapannenbHbie
psIMBIE.

Paccrosinue Mexy
JIBYMS TOUKaMH,

OT TOYKH JIO MPSIMOiA,
JUTMHA MapuipyTa

Ha KBaI[paTHOﬁ CCTKC

PacnosHaBarb Ha uyepTekax, pHUCYHKAX CIy4yal B3aWUMHOTO
PacCIONOKEHHUS IBYX MPSMBIX.

HN300paxaTh ¢ MNOMOIIbI) 4YePTEKHBIX MHCTPYMEHTOB Ha
HEJIMHOBAHHOM U KJIETYaTOl Oymare JIBe epeceKaronecs npsmele,
JIBE€ TIapaJlJIEIbHbIE MPSAMBIE, CTPOUTH NPSIMYIO, IEPIECHINKYIISPHYIO
JTAaHHOH.

IIpuBoauTH MpUMeEPHI MAPATUIEIBHOCTH U MEPHEHIUKYISIPHOCTH
NpsIMBIX B IMPOCTpaHCcTBE. Pacmo3HaBaTh B MHOTIOYTOJIBHHKAX
NEepHNeHAUKYISIpHbIE U TMapajuielibHble CcTOpoHbl. M300pakath
MHOTOYTOJIBHUKM €  MapajUIebHBIMHM,  NEPHEHIUKYISIPHBIMHU
CTOPOHAMH.

HaxomuTh paccrosiHMe MEXIy ABYMSI TOUYKaMU, OT TOYKHU [0
NpsIMOH, JJIMHY IIyTH Ha KBaJPATHOM CETKE, B TOM YHMCJIE UCIOJIb3Ys
1U(POBBIC PECYPCHI.
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Jlpobu

32

Macmra0,
npornopuys. [Ionarue
MPOIICHTA.
Brruncnenne
MPOLICHTA

OT BEJIUYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemienue TeKCTOBBIX
3a/1a4, CO/IepIKaIIuX
JIpoOU U MPOLICHTHI.
[TpakTuueckas padota
«OTHOILIEHUE JINHBI
OKPYKHOCTH K €€
TUaMETPy»

CpaBHUBAaTh W YNOPSAAOYMBATH JpoOH, BBIOMPATh CHOCOD
CpaBHEHHUsI IpoOeil.

IIpeacraBasaTh AecATUYHBIE IPOOU B BUAEC OOBIKHOBEHHBIX APOOEH
U OOBIKHOBEHHbIE B  BHJE JECATHYHBIX, HCIOJIb30BATH
IKBHBAJICHTHbIE MNpeACTABJEHUS] JPOOHBIX YHCENI TMpU UX
CpaBHEHUH, IPU BhIUUCICHUSIX. Ucmoib30BaTh AeCATUYHBIE ApOoOU
npu npeoOpa30BaHUU BEJIMYHUH B METPUUECKOW CHUCTEME MeEp.
BoinosHaTs, apudmernyeckue AeiicTBUA C OOBIKHOBEHHBIMHU U
JECATUYHBIMU JIPOOSMHU.

BbruMcasiTh 3HAaUCHUS BBIPAXKECHUM, COAEpKAIIUX OOBIKHOBEHHBIC
U JIeCSATUYHbIE JpOOH, BBIMOIHATH MpeoOpa3oBaHus APOOeid,
BbIOMpPATh cnocod, NPUMEHATH CBOMCTBA apUPMETHUECKHX
JIEVUCTBUH JUIS1 pAllMOHAJIN3ALMU BIYUCIICHUN.

CocTaBJasATh OTHOUICHUS W IPONOPLMH, HAXOAMT OTHOILECHHE
BEJIMYMH, JCJINTh BEJIUYHUHY B JAHHOM OTHOLICHUU.

Haxoguth JKCHEPMMEHTAJBHBIM IYTEM OTHOIIEHHE [UIMHBI
OKPYXHOCTH K €€ JuameTpy.

HNuTepnperupoBarh MacmTal Kak  OTHOLIEHHE  BEJIMYUH,
HAXOAMTh MaclTa0 IUIaHa, KapThl M BBIYUCIATH PAacCTOSHMUS,
UCHOJIb3Ys MacITao.

OO0BACHATH, YTO TaKOE MNPOILEHT, YNOTPeOIsATh 000OPOTHI PEYU CO
CJIOBOM «IIPOLIEHTY.

BbipazkaThb IPOLEHTHI B Apo0sSX U IpOOH B NPOIIEHTAX, OTHOLICHHUE
JBYX BEJIIMYMH B IPOLEHTaX. BBIYMCIAATH IMPOLEHT OT 4YHUCIA U
YHCJIO 110 €T0 MPOLICHTY.

OKpyrasTe 1poOu U MPOLIEHTHI, HAXOIUTh MPUOIIMKEHUS YHCEIL.
Pemars 3aga4m Ha 4acTu, NPOLIEHTHI, IPOIIOPLINH, HA HAXOXKACHHUE
npoOu (IpoIeHTa) OT BEJWYMHBI U BEIMYMHBI IO €€ Jpodu
(mpoueHTy), ApoOM (MpolEeHTa), KOTOPBIM COCTaBJseT OJHA
BeIMuMHa OT JaApyroil. IlpumBoauTh, pa3dupaTh, OLEHHBATH
pa3iMyYHbIE PENIEHUS], 3a1IMCU PEIIEHUIN TEKCTOBBIX 3ajau.
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N3Baexkarts  uHpopMamuo U3 TAONMUI] W JAMArpaMM,
UHTEPIPETUPOBATH TAOIMYHBIE JAHHBIE, ONPEIEIATh HAauOObIlIEE U
HauMEHbIIee M3  MPEACTABIEHHBIX  JIAHHBIX  OKPYXHOCTB),
CUMMETPHUYHYIO TAHHOW OTHOCUTEIBHO IIPSIMOM, TOUKH.

Harnsannas reomerpust.
Cummerpus

[TocTpoenue
CUMMETPUYHBIX
duryp.
[IpakTuyeckas
pabota «OceBas
CUMMETPHUSI.
Cummerpus

B [IPOCTPAHCTBE

Haxoauts mnpumepbl CUMMETPUM B  OKpYXKalOIIEM MHDE.
MopenupoBats u3 Oymarn JBe (GUIYpbl, CHUMMETPUYHbBIE
OTHOCUTENIBHO  MpPSAMOH; KOHCTPYHPOBATH TI'€OMETPUYECKUE
KOH(UTYypaluu, UCIOIb3ysl CBONCTBO CUMMETPUHU, B TOM YHUCIE C
MOMOIIIBIO ITU(PPOBHIX PECYPCOB.

HccnenoBars CBOMCTBA M3y4YeHHBIX (QUIYp, CBSI3aHHBIE C
CUMMETpPHEH, UCIIOJIB3YS HKCIIEPUMEHT, HabJo/IeHue,
MOJIEJIMPOBaHHUE.

O00CHOBBIBATH, ONPOBEPraTb C TOMOUIBIO KOHTPIPUMEPOB
YTBEPXKJIEHUSI O CUMMETPUH QUryp

BoipakeHnus ¢ OykBamu

[Ipumenenune OykB
JUTS 3anucu
MaTeMaTUYeCKUX
BBIPAXKEHUMN 151
MPEIIOAKEHH M.
bykBeHHbIE
BBIPAKCHUS u
YHUCJIOBbIE
MO/ICTAHOBKH.
bykBeHnnbie
paBEHCTBA,
HaxO0XICHUE
HEU3BECTHOIO
KOMIIOHEHTA.
Dopmyiisl

Hcnoan3oBarsb 6yKBI>I JIIA 0003HaUYCHMS 4qucCell, Ipu 3alluCu

MAaTCMAaTHYCCKHUX YTBep)KZ[eHI/If/'I, COCTaBJIATH GYKBeHHBIe
BBIPAXCHUS 110 YCIIOBUIO 3a1a4H.
HccaenoBarhb HCCJIOXKHBIC YHCJIOBBIC 3aKOHOMCPHOCTH,

HCITOJTh30BaTh OYKBBI JIJIS1 UX 3aITHCH.

BoruucasaTe 4uCIOBOE 3Ha4YeHHE OYKBEHHOTO BBIPOXECHHS IIPHU
3aJIaHHBIX 3HAUYCHUSX OYKB.

3anucbiBaTh GOPMYJIbI: TIEPUMETPA U TIIOMIAIN MIPSIMOYTOIbHUKA,
KBaJpara;, JUIMHBI OKPYKHOCTH, IUIOMIAAN KpyTa, BBIMOJHATH
BbIYMCJIEHUS 110 3TUM PopMyIam.

CoctaBiasaTh (opMYJIbl, BBIPAXKAIONIUEC 3aBUCHMOCTH MEXKIY
BEJIMYNHAMH: CKOPOCTh, BpEMs, PACCTOSHHUE; IIeHa, KOJHUYECTBO,
CTOMMOCTB;  TPOU3BOAMTEIBHOCTh, BpeMs, 00bEM  pPabOTHI;
BBITIOJIHATh ~ BBIYUCIICHUS 10 dTuM  (opmymam. Haxoauthb
HEM3BECTHBI KOMIOHEHT apu(PMETHIECKOTO AeHCTBUS
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Harmsannas reomerpus.
@urypsl Ha IIOCKOCTH

14

YeThIpEXyronapHUK,
IpUMEpPHI
YEeTBIPEXYTOJILHUKOB.
[IpssMOyTONBHUK,
KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JUaroHasei.
W3mepenue yrios.
Bunaer
TPEYTrOJIbHUKOB.
IIepumerp
MHOTOYTOJIbHHKA.
[Tnomane Gurypsl.
®opmyIibl IepuMeTpa
Y IUJIOIIATU
IPSAMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEPEHHE TUIOIIATN
duryp.
[IpakTnueckas
pabora «Ilnomanp
KpyTa»

HN300paxkaTe Ha HEIMHOBAaHHOW M  KieTyaTo Oymare c
UCIIOJIb30BAHUEM YEPTEKHBIX MHCTPYMEHTOB UYETHIPEXYTOJBHUKH C
3aJJaHHBIMM CBOWCTBAMHU: C MapajljielbHBIMU, NEPIECHIUKYIISIPHBIMH,
PaBHBIMH CTOPOHAMHM, NPSIMBIMU YIJIAMH W JAp., PaBHOOEIPEHHBIN
TPEYTOJbHUK.

IIpeasarares u 00cykAaTh CIOCO0BI, AJITOPUTMBI IOCTPOCHHUS.
HUccaenoBars, UCITONB3YS JKCIIEPUMEHT, HabJo/IeHue,
MOJIEJIMPOBaHKE, CBOMCTBA MPSMOYTOJIbHUKA, KBajapaTa, pa3OuBaTh
Ha TpeyrojpHUKA. (OO0OCHOBBIBATH, ONPOBEPrarb C IOMOIIBIO
KOHTPIPUMEPOB  YTBEPKIACHUS O MPSMOYTOJbHUKE, KBaJpare,
PACIO3HABATH BEPHBIC U HEBEPHBIE YTBEPIKICHHUS.

N3mepsiTb M CTPOMTH C MOMOIIBIO TPAHCIOPTHPA YIJIBI, B TOM
YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;

pacnmo3HaBaTh OCTpbIE, MPSIMBbIE, TYIbIE, pPa3BEPHYTHIE YIJIbI.
Pacno3znaBarb, M300pakaTb OCTPOYIOJIbHBIN, MPSMOYTOJIbHBIN,
TYyHOYTOJbHBINA, paBHOOEAPEHHBIHN, pABHOCTOPOHHUI TPEYTOJILHUKH.

Beruucasare nepuMeTp MHOT'OYTOJIbHHKA, IJI01LA/Ib
MHOTOYTOJIbHUKAa pa30MeHUEM Ha MPSMOYTOJIbHUKH, Ha pPaBHbIE
¢burypsl, UCIIOJIL30BATh METPUUYECKUE EAUHULIBI U3MEPEHUS IJTMHBI U
TUIOILAIH.

Hcnoan3oBaTh NpUOJINKEHHOE U3MEPeHHe JJIMH U TUIOIIAAe Ha
KJIeT4atod  Oymare,  mpuOMKEHHOE  W3MEpEHUE  JIJTUHBI
OKPY>KHOCTH, IJIOIIAIN Kpyra.
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[10105KUTENBHBIE U 40 Hembre ucia. IlpuBOAMTHL NPHMEPHI KCIOJB30BAHHUA B PEATbHON KHU3HH
OTPHUILIATEIILHBIC YUCTIA Monyss wucna, TIOJIOXKUTENBHBIX ¥ OTPUIIATENBHBIX YUCEL.
TCOMCTpHHICCKas M300pakaTh LEIble YUCIA, MOJOKHTEIHBIE M OTPHIATETbHBIE
MHTCPIpPCTaLA Yyclia TOYKAMM HAa YMCIIOBOW NPSAMOM, MCIOJb30BAThH YHCIOBYIO
MoZy11s. HncioBble TIPSAMYIO JUISl CpaBHEHHs 4nces]. IIpuMeHsiTh MpaBUIa CPaBHEHMS,
TIPOMEKYTKH. YHOPSIIOYMBATH IIENBIE YKCIIA; HAXOAUTH MOIyJIb YUCIIA.
[TonoxxurenbHbIE U
®opMyaMpPOBaTh NPABHJIA BBIYMCICHHSA C IIOJOKHUTEILHBIMU U
OTpHULIATENLHBIE
OTPULIATEILHBIMU ~ YMCIAMH, HAXOAHMTh 3HAYEHHS] YKCIIOBHIX
yucna. CpaBHEHHE . .
BBIDOKEHUH, COAEPXKAMX JEHCTBUS C MOJNOKHUTEILHBIME U
TI0JIOKHUTENIBHBIX U >
OTpHIIATENbHBIMU 4uciaMu. IIpMMEHSITH CBOMCTBA CIOXKEHUS U
OTpHULIATENBHBIX -
acen YMHOKEHHS JUISl IPE0OPa30BaHKs CYMM U IIPOU3BEICHHII
Apudmernueckue
NEHUCTBUS C
TIOJIOKHUTETLHBIMH
OTPULIATEIHLHBIMH
YHCIIAMA.
Pelienne TEKCTOBBIX
3a1a4
[pencTaBTeHue TAHHBIX 6 TpsMoyTobHas OO0BACHATL W HWJLIIOCTPUPOBATHL MOHATHE MPAMOYTOIBHOM
CHCTEMa KOOP/IHHAT CHCTEMBI KOOPJIMHAT Ha IUIOCKOCTH, MCIIOJIb30BaTh TEPMUHOIIOTHIO;
HA [ITOCKOCTIL CTPOMTHL Ha KOODJMHATHOH ILUIOCKOCTH TOYKM M (UIypHI IO
KOO IHHATH TOUKH 3aJJaHHBIM KOOP/IMHATaM, HAXOIAUTh KOOPJUHATHI TOYEK.
Ha TIOCKOCTH, YuraTh CTONOYATHIE U KPYTOBBIE MArPAMMBbI; HHTEPIPETHPOBATH
aGercea 1 JIaHHBIE; CTPOMThH CTOJIOYATHIE IHATPAMMBL.
Op/MHATA. Hcnoab3oBaTs uHGOPMANNI0, TPEICTABICHHYIO B TaONHIAX, Ha
Cron6uarsic i JMarpaMMax JUisl PelIeHHst TEKCTOBBIX 3a/ay M 3aad U3 PEalbHOM
KPYTOBBIE KU3HH
JMArpamMMBbL.

[IpakTuyeckas padora
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«IToctpoenue
JTUarpaMm.
Pemenune TeKCTOBBIX
3a/1a4, CO/IepIKaIIuX
JTaHHEIC,
MpeICTaBIICHHbIE

B TaOJIMI|aX U HA
TuarpaMmmax

Harnsannas reomerpus.
@urypsl B NPOCTPAHCTBE

[IpssMOyTOJIBHBII
napaiyiesienume/ i, Kyo,
npu3Ma, MupaMu/a,
KOHYC, IIWJIUHJIP, II1ap
u cepa.
N3o6pakenue
IPOCTPAHCTBEHHBIX
dburyp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
WIMH]Ipa U KOHYCA.
[IpakTuueckas pabora
«Co3nanue Mmozenei
MPOCTPAHCTBEHHBIX
buryp».

ITonsatue o6BEMa;
€IMHUIIBI

U3MEpEHUS

00béma. O0BEM
IPSIMOYTOJILHOTO
napasuiesIeTuIe/1a,
Ky0a, hopmMyJIbl

PacnosHaBarb Ha 4epTekax, PUCYHKaxX, OMMCHIBATH NHPAMULY,
Opu3My, LWIMHIP, KOHYC, IIap, H300paxarb HX OT pYKH,
MOJeJUpoOBaThL M3 Oymaru, TIUIACTWIMHA, TPOBOJOKK U  JIp.
[puBoauTh NMpuMepbl 00BEKTOB OKPYKAIOLIETO MHUPA, UMEIOLIUX
(dbopMbI Ha3BaHHBIX TE.

Hcnosib3oBaTh  TEPMHHOJIOTHIO:  BEpIIMHA, pedpo, TIpaHb,
OCHOBAaHHE, BBICOTA, PajWyC M JAuMaMeTp, pas3Béprka. H3yuyars,
UCIIOJIB3Ys DKCIIEPUMEHT, HaOJII0IeHNUE, U3MEpeHue,
MOJIEJIMPOBAaHNE, B TOM 4YHUCIIE KOMIIBIOTEDHOE, U ONHMCBHIBATH
CBOMCTBA HAa3BAHHBIX TEJI, BBIABJATH CXOACTBA W Pa3IHYHS:
MEXIy NUPAMHMAON W INPU3MOH; MEXIY LWINHIAPOM, KOHYCOM H
1apoM.

PacnosnaBath pa3BEPTKUM Mapaenenunena, Kyba, IpU3MBI,
NUPAMMJIBI, KOHYCA, IWINHIPA; KOHCTPYHPOBATH JAaHHbBIC TEja U3
pa3BEPTOK, CO3/1aBaTh UX MOJEIH.

Co3naBaTh MoOJeJIM TIPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, IJIACTWJIMHA U Ap.)

H3mepsiTh Ha Moaeasix: JIUHBI pEOEP MHOTOIPaHHUKOB, JHAMETP
niapa.

BeiBoauTh GgopmyJty 00bEMaA IPSIMOYTOJIBHOIO MapaJljiesICIUIea.
Boraucasrs 1o popmynam: 00BEM  MPAMOYTOJIBHOIO
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o0néMma

napajuiefienurena, Ky0a; HCMOIb30BaTh CAUHUIBI H3MEPEHUS
00bEMa; BBIYUCIATH OOBEMBI TEN, COCTABJICHHBIX U3 KyOOB,
napajuieJIeUIIeIOB; pelaTh 3aa41 C peallbHBIMU JaHHBIMHU

[loBTOpeHue, 0600MmeHH e, 20 Iosropenne BbIYHCJISTh 3HAYCHUS BBIPAKCHHH, COACPIKAIINX HaATypallbHBIC,
CHCTEMAaTH3alNA OCHOBHBIX TOHATHH ¥ 1eJIbIE, TIOJIOKUTENBHBIE K OTPUIIATENILHBIE YUCIIa, OOLIKHOBEHHBIE
METOJI0B KypcoB 5 1 6 NEeCSATUYHbIE JIpOoOM, BBINONHATH IpeoOpa3oBaHUs 4YHCEN WU
KJIacCOB, 0000I1IeHNE BBIPAXKEHNIL.
HCHCTUC MaTH3atuA BbI0upaTh cnocod CpaBHCHHS YWCEN, BBIUMCICHHUHN, NMPUMEHSITH
SHaHH cBoiicTBa apudMeTUUECKUX JCUCTBUU JJI1  palMOHATU3AINU
BblUKCIeHNE. Pemars 3aga4yMm U3 peaqbHOU XU3HH, NMPUMEHATH
MaTeMaTHYecKHe 3HAHMS JUIS pEHICHWS 3a7ad W3  JIPYTUX
PEIMETOB.
Pemath 3a1a4ud pasHbIMHM CIOCO0AMH, CPABHUBATH, BLIOUPATH
CIOCO0OBI PEIICHUS 3a/1a4H.
OcyuiecTBASITh  CAMOKOHTPOJIb  BBITIOJIHSIEMBIX  JACHUCTBUM U
CaMOIIPOBEPKY pe3yJIbTaTa BBIUUCICHUN
OBILIEE KOJIMYECTBO 170
UACOB I10 [TIPOTPAMME
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OEJNEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

HOACHUTEJBHASA 3AIINCKA

AnreGpa sBISIETCSI OJHUM M3 OMOPHBIX KypCOB OCHOBHOI'O 0OIIero oOpa3oBaHuUs: OHA
o0ecrieynBaeT W3y4YeHHE JPYTUX JUCUUIUIMH, KAaK €CTECTBEHHO-HAyyHOro, TaK M
TYMaHUTapHOIO ILMKIJIOB, €€ OCBOCHHME HEOOXOAMMO i MPOJOJKEHUs OOpa3oBaHUS U B
MOBCEAHEBHOM  Ku3HU. Pa3Butme y oOywarommxcs Hay4yHbIX TPEJCTaBICHUN O
MPOUCXOXKACHUU W  CYIIHOCTH alreOpanueckux aOCTpakiui, Ccrmocobe OTpaKeHHs
MaTeMaTHYeCKOM HayKoW SBIGHMM U TPOIECCOB B TMPUPOAEC U OOIIECTBE, POJIH
MaTEeMaTUYEeCKOT0 MOJEIUPOBAaHUS B HAyYHOM TO3HAHMM M B TNPAKTHKE CHOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHMSI M KA4YECTB MBIIUICHUS, HEOOXOAMMBIX JJIs
aJianTalyy B COBpeMeHHOM I poBoM oOuiecTBe. M3yuenne anredpbl o0ecrieunBaeT pa3BuTue
yMeHHUs Ha0NI0/aTh, CpPaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTHU
MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBAaTH CBOM JECHCTBUS U BBIBOJBI,
dbopmynupoBaTh yTBepxkAeHHs. OcBoeHHe Kypca anreOpsl oOecreyuBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS] OOYyYalOIIUXCS: OHU HCIONB3YIOT ACTyKTUBHbIE U WHIYKTHBHBIC
paccyxaeHusi, 0000IIeHHe W KOHKPETH3allMio, a0cTparupoBaHue M aHanorui. OOyueHue
anreOpe npenoaraeT 3HauuTEIbHbIA 00BEM CaMOCTOATEIBLHON JIeATEIbHOCTH 00yYaroInXcs,
IIO9TOMY CAaMOCTOSITEIbHOE pELIeHHE 3a7ady SBJSETCS pealu3alueil 1esTeJbHOCTHOIO
INpUHIUIA 00y4EHusl.

B crpykrype mnporpammbl yueOHOro kypca «AnreOpa» i OCHOBHOTO OOILIETOo
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEPKATEeIbHO-METOJUUECKUE JIMHUU:

«Ywucna v BBIYMCIIEHUSD, «ANreOpandeckue BbIPaXXEHUs», « Y paBHEHMsI U HEPABEHCTBAY,
«Dynkmumn». Kaxnas u3 3THX COJEpKaTelbHO-METOIUYECKUX JIMHUHA pa3BHUBAaETCsA Ha
NPOTSDKEHUU TPEX JIET M3Y4YeHUs Kypca, B3aUMOJEHCTBYS C JAPYTMMH €ro JUHusAMU. B xoxe
U3yuyeHHs ydeOHOro Kypca 00y4aromuMcs PUXOUTCS JIOTHYECKH PacCy 1aTh, UCIONb30BATh
TEOPETHUKO-MHOKECTBEHHBIH SA3bIK. B CBs3M ¢ 3TUM B porpammy y4eOHOro Kypca «Asredpa»
BKJIIOYEHbI HEKOTOPBIE OCHOBBI JIOTMKH, NPEACTAaBICHHbIE BO BCEX OCHOBHBIX pasjeinax
MaTeMaTU4eCKOro 0o0pa3oBaHUS U CIOCOOCTBYIOIIME OBJAJEHUIO OOYyYalOLIUMHCS OCHOB
YHHUBEPCAJILHOTO MaTeMaTu4ecKoro s3bika. CoaepxKaTreabHOW U CTPYKTYPHOH OCOOEHHOCTHIO
yueOHOTro Kypca «Anredpa» sBJIseTCsS €ro HHTErPUPOBAHHBINA XapaKTep.

Conepxxanne nuHUU «Yucia U BBIYUCIEHHUS» CIY’)KUT OCHOBOHM Il JaJIbHEHIIEro
U3yYEHUS] MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOyYaIOUIMXCS JIOTHYECKOT'O MBIIIICHHUS,
(OpMHUPOBAHUIO YMEHUS M10JIb30BAThCS AITOPUTMAMHU, a TaKXKe MPUOOPETEHUIO MPAKTUIECKUX
HaBBIKOB, HEOOXOAUMBIX JIJIsl TOBCEHEBHOM KM3HU. Pa3BUTHE MOHATHS O YHUCIIE HAa ypPOBHE
OCHOBHOI'O 00Imero o0pa3oBaHUs CBS3aHO C PALUOHAIBHBIMH M HPPALMOHATBHBIMU
yuciaamMH, (OPMHPOBAHMEM TMPEACTABICHUM O JAEHCTBUTEIIBHOM YHCIE. 3aBeplIeHHUE
OCBOCHUS YHCIIOBOM JTMHUU OTHECEHO K CpeJHEeMY 00IIeMy 00pa30BaHUIO.

Conepxanue JByX anreOpamdeckux JHMHUA — «AnreOpandeckue BBIPAKCHUSD U
«YpaBHeHHS M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OpPMUPOBAaHMIO y  OOyYaromUXcs
MaTEeMaTU4YECKOro armapara, HeoOXOJUMOro Jjs pEeUIeHUs 3aJad MaTeMAaTHKH, CMEKHBIX
IPEeIMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3ahady. Ha ypoBHe OCHOBHOro 0OIEro
o0Opa3oBaHus y4eOHBII MaTepuai rpynnupyeTcst BOKPYT palliOHAIbHBIX BRIpaKEHHH. Anrebpa
JEMOHCTPUPYET 3HAYEHUE MATEMaTUKU KakK s3blKa JUId IIOCTPOECHHUS MaTeMaTHYECKHX
MoOJIeJIel, OMMCAaHUS MPOIIECCOB U SBJICHUH peasbHOro Mupa. B 3amaum oOydenus anrebpe
BXOJAT TAaKXKe JajbHEHIIee pPa3BUTHUE AJITOPUTMHYECKOI'O MBIIUIEHHUS, HEOOXOJUMOro, B
YaCTHOCTH, JUII OCBOCHHS Kypca WH(OpPMATHKH, W OBJAJCHHWE HABBIKAMH JI€TyKTUBHBIX
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paccyxnaenuil. [IpeobpasoBanue CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS,
CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxkanrie  GyHKIHMOHAIBHO-TpadUUYECKOW JIMHUM  HAlEJIeHO Ha  IOJIydeHHUe
oOydarolmuMucs 3HaHUW O (QYHKUMAX KakK BaKHEHIIEH MaTeMaTHYecKOM MOJAENnu s
OMMCAHUS U UCCIIEIOBAaHUSl Pa3HOOOpA3HBIX IPOLIECCOB U SIBIEHUH B MPUPOJE U OOIIECTBE.
N3yyenne Marepualia CHOCOOCTBYET pPa3BUTHUIO y OOYyYarOIIMXCSd YMEHHS MCIOIb30BaTh
pa3IMyYHbIE BbIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH — CJIOBECHBIE, CHMBOJUYECKUE,
rpa¢puveckne, BHOCHUT BKJIAA B (OPMUPOBAHHE MPEICTABICHUH O pOIM MaTEMAaTHKH B
Pa3BUTUH IUBWIN3ALNNN U KYJIbTYPHI.

CornacHo ydeOHOMYy miaHy B 7-9 kmaccax u3ydaercs y4eOHbI Kypc «Anredpay,
KOTOPBIM BKIJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3/ieiibl cojepkaHus: «Hucaa U BBIUMCICHUSY,
«AnreOpanyecKkue BbIpaXeHUs», « YpaBHEHUS] U HEPaBEHCTBA»,

«DYyHKIIIN.

O611ee yuCIO YacoB, peKOMEHIOBAaHHBIX JUIsl M3Y4YeHHs] yueOHOro Kypca «AnrebOpa», —
306 gacoB: B 7 wimacce — 102 gaca (3 waca B Hexento), B 8 kiacce — 102 gaca (3 ydaca B
Heneno), B 9 knacce — 102 gaca (3 yaca B HEZIEIIO).

COILEPKAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, IEepexoa OT OJHOM (GopMbI 3amucu JIpoder K
npyroi. IloHsTMe palMOHaIBPHOIO  4YMCIIA, 3alMCh, CPAaBHEHHE, YIIOPSAIOYMBAHHE
palMOHAJIBHBIX 4Hcel. ApudMeTudyeckue IeHCTBUS C palMOHAIbHBIMHM 4duciaMu. PemeHue
3aJja4y U3 peajabHOM NPAKTUKU HA YacTH, Ha APOOH.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeJeM: ONpeieieHHe, PeoOpa3oBaHue BhIPAXKEHUIN Ha
OCHOBE OIIpeJIeNIeHNUs, 3alUCh OONbIINX yucell. [Ipo1eHTsl, 3anuchk MPOLEHTOB B BUJE APOOH U
ApoOu B BUJE MPOLEHTOB. Tpy OCHOBHBIE 3a/1a4M Ha MPOLEHTHI, peLIEHHE 3a7a4 U3 peaabHON
IIPAKTUKH.

IIpumeHeHne NPU3HAKOB IEITUMOCTH, Pa3I0KEHNE HA MHOKUTEIHN HATyPAJIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHasi MPONOPILIMOHAIBHOCTH.
AsireOpandeckue BbIpaKeHUst

IlepemeHHbIE, YNCIOBOE 3HAYEHHME BBIPAKEHUS C MEpEMEHHON. JlommycTUMBbIE 3HAYEHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBHCHUMOCTH MEXIy BEJIMYMHAaMU B BHIE (HOPMYJIBL
Boruucnenuns mo ¢opmynam. IlpeoOpa3oBaHue OyKBEHHBIX BBIPAXKEHUH, TOXKJIECTBEHHO
paBHBIC BBIPAXKEHMs, MpaBUiIa MPeoOpa3oBaHUs CyMM M IPOM3BEACHUMN, MpaBUIa PACKPBITHS
CKOOOK U MPHUBEAECHUS OJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHNU C HATYpaJIbHBIM IIOKa3aTEIEM.

OpHowieHbl 1 MHOTOwIeHbl. CreneHb MHorousneHa. Ciio)keHre, BBIYUTaHUE, YMHOKEHHUE
MHOTowiIeHOB. DOpMyJIBI COKPAIIEHHOIO YMHOKEHHMS: KBaJIpaT CyMMBI U KBaJpaT Pa3HOCTHU.
®opmyia pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOWICHOB HA MHOKUTEIIH.

YpaBHeHHs M HEPaBeHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHsI, IIpaBuiIa IpeoOpa3oBaHusl YpaBHEHUS, PaBHOCHIBHOCTD
yYpaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHCIO KOPHEH JIMHEHHOIO YpaBHEHWS,
pelieHne JMHENHbIX ypaBHeHMH. CocTaBleHUE ypaBHEHUH IO YCIOBHIO 3aj1adyd. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHUM.

JIuneliHoe ypaBHEHHUE C JBYMs MEPEMEHHBIMU U ero rpaduk. Cucrema AByX JTUHEHHBIX
YpaBHEHUI C JBYMs NepeMEHHBIMH. PemieHne cucrteM ypaBHEHHH CIIOCOOOM TOJICTaHOBKH.

IIpuMepsl pemeHns TEKCTOBBIX 3a7a4 ¢ IIOMOLIBIO CUCTEM YPaBHEHHUM.
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DOyHKIUH

Koopannara touku Ha npsmoil. UuciaoBele mpoMeyTKH. PaccTosiHue Mexnay IByMs
TOYKaMU KOOPAMHATHOM MPSIMOM.

[IpsimoyronpHas cucrema koopauHaT, ocu Ox u Oy. Abcuucca U opAuHATa TOYKH Ha
KOOpJAMHATHOU TuiockocTu. Ilpumepsl rpagukoB, 3agaHHbIX GopMynamu. UTteHue rpapukos
peanbHbIX 3aBHUcUMOcTed. [lonstne ¢dynkuuu. I'padux Pynkuuu. CBoicTBa (QYHKIMIA.
Jluneitnas Qynkuwms, e€ rpapuk. ['paduk dynknum y = [x|. ['paduueckoe pemieHne THHESHHBIX
YPaBHEHHMM U CUCTEM JIMHENHBIX YPABHEHHM.

8 KJIACC
Yucja v BbIYUCTICHUS

KBanparnseiii kopenbr u3 umucna. [lonarue o0 uppanuoHanibHOM 4ucie. JlecaTUuHbIE
MPUOIMKEHUST UppallioHaIbHbIX yuced. CBoiicTBa apudMeTHUUEeCKUX KBaIpaTHBIX KOpHEH U
WX TPUMEHEHHE K TMPeoO0pa30BaHUIO  YHCIOBBIX  BBIPAKEHUW U BBIUMCICHUSAM.
JlericTBUTENBHBIC YHCIIA.

CreneHb C LENbIM MTOKa3aTesieM u €€ cpoiicTBa. CTaHaapTHAs 3allMCh YHUCIIA.
AJiredpanyeckKue BbIpaKEeHUS!

KBamparnpiii TpéxuieH, pa3lokXeHHWE KBAAPATHOTO TPEXWICHA HA MHOMXHUTEIIH.
Anrebpanueckas npoOb. (OCHOBHOE CBOWCTBO anreOpamueckoit apobu. CroxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JIeJieHne anredpandeckux apooeil. PanrionanbHbIe BRIpaXKEHUS U UX
npeoOpazoBaHue.

YpaBHeHMS 1 HEPABEHCTBA

KBagpaTHoe ypaBHeHue, Qopmysia KOpHEH KBaJapaTHOTO ypaBHeHHs. Teopema Buera.
Pemienne ypaBHeHUH, CBOINAIIUXCSA K JUHEWHBIM M KBajapaTHbIM. [Ipocteiimue apoOHO-
palMOHAIbHbBIE YPaBHEHUS.

I'paduueckas uHTEpIpeTalvsl YPAaBHEHUN C JABYMSI TIEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YpPaBHEHUU ¢ ABYMs nepeMeHHbIMH. [IpuMepbl peleHus] CUCTEM HEJIMHEWHBIX YPaBHEHUH C
JIBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 337124 aNreOpanyeckuM CrocoOoM.

HucnoBele HEpaBeHCTBA W UX CBoucTBa. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCHIIBHOCTP HepaBeHCTB. JIMHEITHbIE HEpaBEHCTBA € OJHOW mnepeMeHHOU. CHCTeMbl
JINHEWHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

DOyHKUNHA

[Tonsitue dpynkiuu. O6IaCTh ONpeAeTIeHUS U MHOXKECTBO 3HAUCHUH (DYHKIIHH.

Crioco0bI 3a1aaus (HYHKITHI.

I'padux ¢ynkuum. UreHue cBoicTB ¢GyHkmuu 1o e€ rpaduky. Ilpumepsl rpaduxon
GyHKIUH, OTpaXKAOIIMX PealbHBIC MPOIIECCHI.

ODYHKIMH, ONMHUCHIBAIOININE MPSIMYI0 U 0OpaTHYIO MPOMOPIHOHATIBHBIE 3aBUCUMOCTH, UX
rpadukn. OyHKIHH ¥ = X, Y = X°, ¥ =VX, y=[x|. 'padmdeckoe pemieHue ypaBHEHHI U CUCTEM
YPAaBHEHHUH.

9 KJIACC

Yucia ¥ BLIYUCIEHUS

PanmonanpHble yncia, UpparioOHAIbHBIE YUCIIA, KOHEUYHbIE U OECKOHEYHBIC JIECATHUHBIC
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JIEHCTBUTEIbHBIC 4YHCIA KaK OeCKOHEYHbBIE
JeCSITUYHbIE  ApoOn. B3aWMHO  OJHO3HAYHOE COOTBETCTBHE MEXIy MHOXKECTBOM
JNEHUCTBUTEIIBHBIX YMCEN U KOOPAUHATHOMN IIPSIMOMA.

CpaBHeHUE NEUCTBUTEIBHBIX YHCEN, apuMETHUUECKUE NEUCTBUS C JIEHCTBUTEIbHBIMU
YHCJIAMH.

Pasmepsl 00BEKTOB OKPYXKAIOMIETO MHpPA, UIMTEIHLHOCTH MPOIIECCOB B OKPY)KAIOIIEM
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MHpE.

[IpnOnmxEHHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh NpHUOMMKEeHHA. OKpYyTJIE€HUE YHCEll.
[Ipukunka u oLieHKa pe3yabTaTOB BBIYMCICHUN.

YpaBHeHus 1 HEPaBEHCTBA

JInneliHoe ypaBHeHue. PemieHue ypaBHEHHM, CBOIAINMXCSA K JUMHEHHBIM. KBampatHoe
ypaBHEHHE. Penienne ypaBHEHUM, CBOAAIIMXCS K KBaAPATHBIM.

bukBanpatHoe ypaBHeHue. IlpuMepsl pemieHuss YpaBHEHUM TPETbe W YETBEPTOU
CTEIICHEN PA3JIOKEHUEM Ha MHOKUTEIIH.

Pemenue  apoOHO-pallMOHAIBHBIX  ypaBHEHUM.  PemieHume  TEKCTOBBIX  3adad
anreOpanvdecKuM METOJIOM.

VYpaBHeHHE C ABYMs NEepeMEHHbIMU U ero rpaduk. Pemenue cucrem IBYX JIMHEHHBIX
YpPaBHEHHI C ABYyMs IEPEMEHHBIMU. PemieHue crucrtem IByX YpaBHEHUH, OJHO M3 KOTOPBIX
JUHEIHOe, a Ipyroe — BTOpo# creneHu. ['paduueckas nHTEpnpeTanusi CUCTEMbl YpaBHEHUH ¢
JIBYMs IEPEMEHHBIMH.

Pemenue TekcTOBBIX 3aAay anredpanyeckuMm crnocoOom. UucinoBble HEpaBEHCTBA U UX
CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOW INEPEMEHHOW. PelleHue cucTtemM JIMHENMHBIX
HEpaBEHCTB ¢ OJHOW mepeMeHHOl. KBaapaTHble HepaBeHcTBa. ['paduueckas nHTepnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS NIEPEMEHHBIMHU.

DyHKUNHA

KBanparnunast ¢ynkuums, e€ rpadguxk u cpoiictBa. [lapabGosia, KOOpAMHATBHI BEPLIMHBI
napaboIibl, OCb CUMMETPHHU 11apa0OJIbL.

I'paduku dyukumii, y = kx,y =kx + b,y =1;<, y=x°, y =X, y = |X| u ux cBoiicTsa.
YucaoBblie MOCIAEA0BATEIbHOCTH H NPOrPeCcCHH

[TonsiTHE YMCIIOBOM MOCIIEOBATENBHOCTH. 3alaHUE NTOCIIEI0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit u hopmyIoi N-2o dieHa.

Apudpmernyeckass M reoMmerpuyeckas — mporpeccud. PopMmyasl  n-ro  4ieHa
apru(MeTHIeCKO U reOMeTpUYECKON IPOrPECCHid, CyMMBI NMEPBBIX N YICHOB.

N300pakeHne 4wieHOB apU(PMETHUYECKOM M IeOMETPUYECKOM Hporpeccuil TOYKaMHu Ha
KOOPAVHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHIMANbHBINA POCT. CII0KHBIE IPOLEHTHI.

INPEJAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MPOrpaMMbl YYEOHOTO Kypca K KOHIY OOy4YeHHs
B 7 KJacce:

Yucaa 1 BbIYUCICHUS

BbImonHsaTh, codyeras yCTHbIE M NMUCHbMEHHBIE NMPUEMBI, apuPMETUYECKUe NCHCTBHS C
palMOHATbHBIMU YUCIIAMH.

HaxonuTe 3Ha4YeHMs YHCIOBBIX BBIPAKEHUH, NMPUMEHSTH PazHOOOpa3HbIE CIOCOOBI U
NpUEMBI BBIUMCIICHUS 3HAUYEHUH JPOOHBIX BBIPAKEHUM, COJepKamuXx OObIKHOBEHHBIE U
JIeCSITUYHBIE IpoOu.

[Tepexoautb OT OHON (HOPMBI 3aITUCH YUCEN K JPYroi (IpeoOpa3oBhIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OCCKOHEUYHYIO
JECSITUYHYIO JPOOB).

CpaBHMBaTh W YNOPSJAOUMBATH PAlMOHAIBHBIE YHUCHA.

OxpyrisTh yncia.

BrINoaHAT TPUKUIIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUHN, OLIEHKY 3HAUEHHUI YHCIOBBIX
BBIPAKEHUI. BBINOTHATE JEMCTBUS CO CTENEHSAMU C HATypaJbHBIMU I10KA3aTEISIMU.

[IpumeHsATh IpU3HAKU AETMMOCTH, Pa3I0KEHUE HA MHOKUTEIHN HATyPAJIbHbIX YHCEIL.
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Pemrate mpakTHMKO-OpMEHTHPOBAHHBIE 3aJa4M, CBSA3aHHBIE C OTHOLICHHWEM BEJIMYUH,
IIPONOPLIMOHATIBHOCTRIO BEJIWYUH, IPOLICHTAMH, WHTEPIPETUPOBATh PE3YJIbTAThl PELICHHUS
3aJ1a4 ¢ y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

AJredpanyeckue BbIpaKeHHs

Hcnonp3oBaTh anreOpandeckyr0 TEPMHHOJIOTHIO W CHUMBOJHUKY, TPHUMEHSITH €€ B
MpoIeCCce OCBOCHUS y4eOHOTO MaTepHaa.

HaxomuTs 3HaueHNsT OYKBEHHBIX BBIPAKCHHUH MPHU 33JaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

BrImonHATh mpeoOpa3oBaHus SO0 BRIPAKEHUS B MHOTOWICH MPUBEACHUEM TTOJOOHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BEIMONHATE YyMHOXEHHE OJHOYJICHa HAa MHOTOWICH W MHOTOWIEHAa Ha MHOTOWICH,
MPUMEHSATH (OPMYJITBI KBaJIpaTa CyMMBI U KBaJIpaTa Pa3HOCTH.

OcCymIecTBIATh PA3IOKEHUE MHOTOWICHOB HA MHOMKHTENM C MOMOIIBIO BBIHECCHHS 3a
CKOOKH OOIIET0 MHOKHUTEIS, TPYIIITUPOBKH ClIaraeMbIX, MPUMEHEHUs (OPMYJT COKpPAIIEHHOTO
YMHOKEHHUS.

[TpumeHsaTs TpeoOpa3oBaHUsT MHOTOWICHOB JUISI PEIICHUS pa3IMYHBIX 3aj7ad U3
MaTeMaTHUKH, CMEKHBIX TIPEAMETOB, M3 PEaTbHOMN MPAKTUKH.

Hcnonp3oBaTh  CBOWCTBA  CTEMEHEW C  HAaTypalbHBIMH  IOKA3aTEISIMU ISt
npeoOpa3oBaHus BeIpaKCHUH.

YpaBHeHHs U HEPABEHCTBA

Pematp nuHeiiHbIe ypaBHEHUSI ¢ OJHOW MEPEMEHHOM, MPUMEHSsS MpaBuUiia mepexoja OT
UCXOJHOTO YpaBHEHHs] K paBHOCWIbHOMY emy. lIpoBepsiTb, sIBIsieTCS JIM YHCIO KOpPHEM
ypaBHEHHUSI.

[TpumensTh rpaduyecKkrue METO bl MPU PEIICHUH TUHEHHBIX YPAaBHEHUN U UX CHUCTEM.

[TonOuparh mpuMepsl Mmap 4YHcell, SBISIOMIUXCSA PEIICHUEeM JUHEHHOro YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU.

Ctpoutrb B KOOPIMHATHOM TUIOCKOCTH TpaduK JIUHEHHOrOo YpaBHEHHS C JBYMS
NEPEMEHHBIMH, MOJIb3YSACh TPaUKOM, TPUBOAUTD MIPUMEPHI PELICHUS YPaBHEHUS.

Pematpe cuctembl ByX JMHEMHBIX ypaBHEHHH C JIByMsI NIEPEMEHHBIMH, B TOM 4YHCIIE
rpauIecK.

CocTaBisaTh U pemaTh JUHEHHOE ypaBHEHHE WM CHCTEMY JUHEHHBIX YpaBHEHHH MO
YCIIOBUIO 3a/lay, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlayMl TOTYYCHHBIN
pe3ynbTar.

DOyHKIMHU

N300pakaTh Ha KOOPJAWHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJ[aHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, WHTEpBallbl, 3alUChIBATh YHCIIOBBIE TIPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OTtmedarh B KOOPAMHATHON IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJWHATaM, CTPOUTH
rpaduku muHerHbIX QyHkumid. CTpouTs rpaduk GyHkIMu y = |x|.

OmnuceiBaTh ¢ TOMOLIbIO (PYHKIMH WM3BECTHBIE 3aBUCHMOCTH MEXKAy BEIHMYMHAMHU:
CKOPOCTbh, BpEMsl, pacCTOSIHHE, I[eHa, KOJINYECTBO, CTOMMOCTh, MPOU3BOJUTEIBHOCTD, BPEMS,
00bEM pabOTHI.

Haxomute 3HaueHue (yHKIUH 110 3HAYECHHIO €€ apryMeHTa.

[Tonumatp rpaduueckuii CrIoco0 MPEJICTaBICHHUS U aHaIH3a WHPOPMAIIUH, U3BICKATh U
UHTEPIPETUPOBATH HH(POPMALIUIO U3 TPahUKOB pEaTbHBIX MPOIIECCOB U 3aBHCUMOCTEH.

[TpeameTHBIE pe3yIbTaThl OCBOCHUS MPOTrpaMMBbl y4eOHOTO Kypca K KOHITy oOy4yeHus B 8
KJacce:

Yuciia u BBIYUCTEHHUS
Hcmonb30BaTh Ha4YalbHBIE MPEACTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX YUCET IS
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CpPaBHEHMSI, OKPYIJIEHHMsS] U BBIYMCICHUH, M300pa)kaTh JEWCTBUTEIbHBIE YHMCIIa TOYKAMHU Ha
KOOPJAWHATHOU MPSMOMU.

[IpumeHsaTr MOHATHE ApUPMETHUECKOIO KBAIPATHOIO KOPHS, HAXOAUTh KBAJpPaTHBIE
KOpDHHM, MCHOJb3ysl IMpH HEOOXOJUMOCTH KaJbKYJSTOp, BBIIOJIHATh IpeoOpa3oBaHuUs
BBIPAKEHUH, COJIEPKAIINX KBaJApaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEN.

Hcnonp3oBaTh 3anmucu OONBIIMX M MajbIX YHCEN C MOMOIIBIO JCCATUYHBIX IpoOe u
crenener yucna 10.

AJiredpanvyecKue BbIPpaKeHUs

[IpuMeHAT, TOHATHE CTENEHU C IENbIM [O0Ka3aTelieM, BBINOJHATh IMPeoOpa3oBaHUs
BBIPAKEHUH, COJIEPKALIUX CTENEHU C LEJIBIM TIOKa3aTelIeM.

BbINOMHATE TOKIECTBEHHbIE MPEOOpa3oBaHUs palMOHANBHBIX BBIPAKEHWH HAa OCHOBE
MpaBuJI IEHCTBUN HAJ MHOTOWICHAMHU U adreOpanyeckKuMu JpoosimMu.

PacknagpiBaTh KBaApaTHBIM TPEXUIIEH HA MHOKUTEIH.

[Ipumenaty mnpeoOpa3oBaHMs BBIPAXKECHUHA JUIS pEUICHUs pa3lMyHbIX 3a7ad U3
MaTEeMaTUKH, CMEXHBIX MPEIMETOB, U3 peabHOU MPAKTUKH.

YpaBHeHHS H HEPABEHCTBA

PemaTe nuHelHbIe, KBaIpaTHbIC YPAaBHEHUS U pallMOHAIbHbIC YPaBHEHHUSI, CBOJISIIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHHH C IBYMS IEPEMEHHBIMH.

[IpoBoauTH MpoCTENIINE UCCIIEIOBAaHUS YPABHEHUI U CUCTEM YpaBHEHUH, B TOM YHCIIE C
MpUMEeHEeHHeM TrpaduyecKux IMpe/cTaBiIeHUl (yCcTaHAaBIUMBAaTh, MMEET JHM YpaBHEHUE WIH
CUCTEMa YpaBHEHUH pEeIlIEeHHUs, ECIIU UMEET, TO CKOJIBKO, U MTPOYEE).

[lepexoauth OT ciaoBecHOW (OPMYIHPOBKH 3alauu K €€ anredpanuyeckod MoJAenu ¢
NOMOILIBK0 COCTAaBJICHUS YPAaBHEHHS WJIM CUCTEMbl YpPaBHEHUM, HWHTEPIPETUPOBATh B
COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4M MIOJyYEHHBIN pe3yJIbTar.

[IpuMeHsTh CBONCTBA YUCIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLIEHKH, pEelIaTh JUHEHHbIE
HEpaBEHCTBA C OJHOW TMEPEMEHHON M HMX CHUCTEMBbI, JaBaTh IpaHUuecKyl0 WILTIOCTPAINIO
MHO>KECTBA PEIIEHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[lonumaTh ¥ UCHONB30BaTh (DPYHKIMOHAIbHBIE TIOHATHS U SI3bIK  (TEPMUHBL,
CUMBOJIMUECKHe 0003HAauYeHUs), OMpeNessaTh 3HadeHHe (PYHKIMH IO 3HAYCHHIO apryMeHTa,
OTIpeIeNIATh CBOMCTBA (DYHKIIUHU 110 €€ rpaduKy.

CtpouTth rpaduKu 31eMeHTapHbIX QyHKIHM Buga: Y = KX, y = kx + b, y ZE, y=x°, y= VX,
Yy = |X| , omUCBIBaTh CBOMCTBA YHCIOBOW (PYHKIMU 1O €€ Tpaduky.

[IpenMeTHbIe pe3yabTaThl OCBOSHUS MIPOTrPaMMbl Y4€OHOTO Kypca K KOHILy 00y4eHus B 9
KJ1acce:

Yucaa v BbIYUCICHUS

CpaBHUBATH U yHOPSAIOUYUBATH PALIMOHAIIBHBIC U UPPALMOHATIbHBIE YUCIIA.

BoimonusaTe apudmernueckue AeUCTBYSI ¢ pallMOHAILHBIMU YHCIIaAMHU, COYETasl yCTHBIE U
MMCbMEHHBIE MPUEMBI, BHIIIOIHATH BHIYUCICHUS C UPPALIMOHAIBHBIMUA YHCIIAMU.

HaxoauTe 3HaueHus cTeneHel ¢ LeabIMU MT0Ka3aTeNsIMU U KOPHEH, BBIYUCIIATH 3HAUCHMUS
YHUCJIOBBIX BBIPAKCHUM.

OKpyrnarb JOEHCTBUTENIbHBIC YMCIA, BBIMOJIHATH MPUKUIKY pE3yjbTaTa BBIUUCICHUM,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHus U HEPaBEHCTBA

Pematy nuHelHbIE W KBaJpaTHbIE YpaBHEHHUS, YPAaBHEHHS, CBOJISIIMECS K HUM,
npocTennine 1poOHO-palMOHANIbHbBIE YPaBHEHUSI.

PemaTpe cuctemspl JByX JUHEHHBIX YPaBHEHUI C ABYMsI IEPEMEHHBIMU M CHUCTEMBI JABYX
YPaBHEHMI, B KOTOPBIX OJJHO YPABHEHHUE HE SBJISETCS JTMHEIHHBIM.
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Pemate TekcToBble 3amaud  anreOpandecKuM CHOCOOOM € IMOMOIIBIO COCTAaBJICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUI C IBYMS IEPEMEHHBIMHU.

[IpoBOoaMTH IIpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C
MPUMEHEHHEM TIpapuyecKuX NpPeACTaBICHUN (yCTaHAaBIMBAaTh, MMEET JM YpPaBHEHUE WIH
CUCTEMa YpaBHEHUH pEIIEeHUs, ECIIU UMEET, TO CKOJIBKO, U MTPOYEE).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEIICHUE
HEPaBEHCTB HAa YHUCJIOBOU MPSAMOL, 3aMMCHIBATh PEIIEHHUE C TIOMOIILIO CUMBOJIOB.

PemaTte cucTeMBbl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO, N300pa)kaTh PEIICHNE CUCTEMbl HEPABEHCTB HAa YUCIIOBOM MPSMOH,
3aMKChIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPU PELICHUH Pa3IMYHbIX 33/1a4.

DOYyHKUMH

Pacnio3naBath QyHKIMU U3yYEHHBIX BUAOB.  [loka3biBaTh CXEMaTHU4eCKU

PaCITOJIOKEHHE Ha KOOPJIMHATHOW IJIOCKOCTH rpadukoB ¢yHKumid Buaa: Yy = Kx, y = kx

k .
+ b,y =, y=x>, y =Vx, Yy = |X| B 3aBHCHMOCTH OT 3HauYeHMiI KOI(DHUIHEHTOB, OMICHBATH
CBOICTBA (PYHKILIMH.

Crtpouth M M300pakaTh CXEMaTHUECKH TpapuKu KBAaJpaTUUHBIX (YHKIHI, OMHCHIBATH
CBOICTBA KBaJIpaTUUHBIX (PYHKUUN MO UX TpaduKam.

Pacro3naBarh  kBagpaTHuHyr0 QYHKOMIO 10  (opMmyne, TPUBOAUTH  IPUMEPHI
KBaJIpaTUYHBIX (QYHKIMN U3 peanbHON XKU3HHU, (PU3UKHU, TEOMETPHUH.
Yuc/i0BbIE TOCTEA0BATEIBHOCTH M IPOrPEeCCHH

PacrioznaBath apudmeTHueckyro UM TE€OMETPHUYECKYI0 TMPOTPEecCHMU IMpH  Pa3HBIX
croco6ax 3agaHusl.

BbINoMHATE BBIUMCIEHHS] C MCHOJIb30BaHUEM (QOpMyJN N-TO wieHa apupMETHYEecKOl u
T€OMETPUUYECKON MPOTrPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N3006pakaTh 4ieHbl TOCIEAOBATEILHOCTH TOUKAMH HA KOOPIUHATHOM MJIOCKOCTH.

Pemats 3apaun, cCBA3aHHBIE C YUCJIOBBIMH IOCIEAOBATEIbHOCTSMHU, B TOM YHUCIE 3aa4U
U3 pEabHOM KU3HU (C UCIOJIb30BAHUEM KAIIBKYIISITOPA, IIMPPOBBIX TEXHOIOTHI).
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TEMATHUYECKOE IINTAHUPOBAHMUE 7

KJIACC
HanmenoBanue pasnena KonngectBo OcHoBHOE OcHOBHBIE BUBI I€ATEILHOCTH 00yUaOLINXCS
(TemnI) Kypca 4acoB COoAEpKaAHUE
Uuca 1 BBIYUCIICHMUS. 25 [TonsTne CucreMaTu3upoBaTh U 000ralIATh 3HAHUS
PanmonansHbIE YKCTa palMOHATBHOTO YHUCIIA. 00 OOBIKHOBEHHBIX U JICCSITUYHBIX IPOOSX.
Apudmernueckue CpaBHUBATh H YNOPAA0YMBATH APOOM, NpPeoOpPa3oBbIBAS MpPU
NecTBUS HEOOXOJUMOCTH  JIeCSATUYHbIE  ApoOU B OOBIKHOBEHHBIE,

C parMoHAIbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSI0UMBAHNE
palMOHAIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHbIM
MIOKa3aTesieM.
Pemienrie 0cCHOBHBIX
3a/1a4 Ha JApooH,
IIPOLIEHTHI

13 peallbHOU
MPaKTUKH.

[Ipu3Haku nenuMocTu,
Ppa3IoKEeHUS

Ha MHOXUTEIN
HATypaJIbHBIX YUCEL.

OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEYHYIO
JECATUYHYIO IPOOBb.

IIpumeHaTH pa3HooOpa3HbIe CIOCO0bI M MPUEMBI BbIYMCJICHHUS
3HaYeHHui APOOHBIX BbIPAKEHUH, COep)KalINX OOBIKHOBEHHBIE U
JeCATUYHBIE IpOOM: 3aMEHSTh NPU HEOOXOAMMOCTH JECATHUHYIO
Jpo0b

OOBIKHOBEHHOW UM  OOBIKHOBEHHYIO JI€CATHYHOM, IPUBOIUTH
BbIpakeHUE K ¢opme, Haubosiee yIAOOHON JUIsl BBIUMCIICHUH,
npeoOpa3oBbIBAaTh APOOHBIE BHIPAKEHHS HA YMHOKEHUE U JEJICHHUE
JECATUYHBIX Jpo0el K NeMCTBUAM C LEJIBIMUA YHCIIaMH.
IIpuBoauTe YMCI0OBBIE W OyKBEHHBbIE NPHMEPbI CTEIEHU C
HATypaJbHBIM IIOKa3aTeleM, OOBACHSAS 3HAUYECHUS OCHOBAHUSA
CTENEHU W II0Ka3aTels CTENEHU, HaXxOIUTh 3HAYEHMs CTEIECHEH
Buza @' (@ — m000€ palMOHATBLHOE YMCIO, N — HaTypaabHOE
YUCJIO).
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Peanbnbie
3aBUCUMOCTH. [Ipsimas
u oOparHas
IPONOPIUOHATBHOCTH

IlonmMath cMbICT  3anmucu  OONBIIMX YHUCENT C  IOMOIIBIO
JNECATUYHBIX ApoOel u creneHed uucima 10, mpuMeHATH WX B
peaJIbHBIX CUTYaIUsX.

I[IpuMeHsTH TPU3HAKU JAECTUMOCTH, PA3NOKEHUS HA MHOXHUTEIU
HaTypajibHBIX YHUCET.

Pemars 3aa4u Ha 4acTH, IPOLICHTHI, TPOTIOPIIMH, HA HAXOXKICHHE
JIpoOu (TIPOLIEHTA) OT BEIUYUHBI U

BEJIMYMHBI 110 €€ ApoOu (MpoleHTy), ApoOu (IIPOLIEHTa), KOTOPHIH
COCTAaBJISIET OJIHA BEJIMYMHA OT JAPYTOM.

I[IpuBoauTh, pa3dupaTh, OLEHMBATH paA3JIMYHBIC pELICHMUS,
3aMMcH pelIeHU TEKCTOBBIX 3a/1a4.

Pacno3zHaBaTh M O0BSICHATH, ONMUPASCh HA OINpeAeTeHUs, MPSMO
MPOIMOPLHUOHANBHBIE M 00OPAaTHO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH
MEXy BeJIMYMHAMU;, NPUBOAUTH NMPUMEPHI 3TUX 3aBUCHUMOCTEM
U3 PeaJTbHOT0 MUPA, U3 JIPYTUX yUeOHBIX MPEIMETOB.

Pemiathb  NpakTHUKO-OPHUEHTHPOBAHHBIE 3aJadyd  Ha  JpoOw,

OPOLEHTHI, TMPAMYI0O W  O0OpaTHYI0  MPOMOPLHUOHAIBHOCTH,
PONOPIUH

AnreOpandeckue
BBIPAKCHUS

27

bykBeHHbIE
BBIPAKECHHUSL.
[lepemennsie.
Jomyctumblie
3HAYEHHUS
IIEPEMEHHBIX.
DopMyJIbL.

OBaanerh anreOpanvdeckoldl TEPMHUHOJIOTHEH W CUMBOJIHUKOM,
NpUMEeHsITh ¢ B TMpoIecce OCBOCHUS YYeOHOTO Marepuala.
HaxomuTh 3HaucHWs OYKBEHHBIX BBIPAKCHUU TPHU 3aJlaHHBIX
3HAYCHUSAX OYKB; BBIMIOJHATH BBIYUCICHUS 1O (hOpMyJIam.
BoInoHATH TIpeoOpa3oBaHus IIEJIOTO BBIPAKEHUS B MHOTOWICH
NPUBEACHUEM TMOJOOHBIX ClIATaeéMBbIX, PACKPBITUEM CKOOOK.
BbINoJHATH YMHOXKEHUE OJTHOYJICHA HA MHOTOUJICH
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[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHIH,
pacKphITHE CKOOOK 1
MPUBEICHUE MTOJOOHBIX
cllaraeMbIX.

CBoiicTBa CTEIICHU

C HATypaJIbHBIM
MOKAa3aTeJIeM.
MHOTro4JICHbI.
CrnoxeHue,
BBIUHTAHUE,
YMHOXCHHE
MHOT'OYJICHOB.
DopMmyJibl
COKPAIIEHHOTO
YMHO>KEHHSI.
Paznoxenue
MHOT'OYJICHOB Ha
MHOKHUTEIIN

¥ MHOIOWIEHa Ha MHOTOYJIEH, NMPUMEHATHh (OpPMYJIbl KBajpara
CyMMBI U KBaJpaTa pa3HOCTH.
OcyuiecTBIATh Pa3IoKEHUE MHOTOYWICHOB HAa MHOMKHUTENIN ITYyTEM

BBIHECEHUSI 32 CKOOKM OOIIEr0o MHOXKUTEISA, TPUMEHEHUS (OPMYJIBI
pPa3HOCTH KBaJpaToB, (hOpMYJ COKPAIIEHHOIO YMHOXKEHUSI.
[IpumensiTb npeoOpa3oBaHHE€ MHOTOWIEHOB Ui PEIICHMS
pa3NUYHBIX 3aJad M3 MaTEeMaTHKH, CMEXHBIX TMPEIMETOB, W3
peanbHON NPAKTHUKH.

3HAKOMHUTBCS C UCTOPHUEl Pa3BUTHS MaTEeMaTUKU

ypaBHeHI/ISI " HCPABCHCTBA

20

YpaBHeHue, npaBuiIa
npeoOpazoBaHUs
yYpaBHEHHS,
PaBHOCUIIBHOCTD
YPaBHEHU.
JInHeitHoe ypaBHEHUE

Pemiatp yiMHEHOE YpaBHEHUE C OJHOM MEPEMEHHOM, MPUMEHSS
NMpaBWJja Nepexoja OT UCXOJHOTO YPaBHEHHS! K PaBHOCHUIbBHOMY
emy OoJiee TPOCTOTo BUIA.

IIpoBepsiTh, ABISETCS JIU KOHKPETHOE YUCIO KOPHEM ypaBHEHUS.
Ioa0upats mnpumepsbl Map 4YHUCEN, SBIAIOUMXCS pEUICHUEM
JIMHEVHOTO YPaBHEHUS C ABYMs [IEPEMEHHBIMM.
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C OIHOU IEPEMEHHO,
pELICHUE TUHEUHBIX
ypaBHeHHM. Pemenue
3a/1a4 ¢ IMTOMOILBIO
YPAaBHEHMIA.

JIuneliHOE ypaBHEHHUE C
JIBYMsI NIEPEMEHHBIMU U
ero rpa¢uk. Cuctema
JIBYX JIMHEWUHBIX
YPaBHEHUU C ABYMS

Crpoutb B KOOPJIMHATHOM IUIOCKOCTH TIpaduK JUHEHHOro
YpaBHEHHUs] C JBYMs NI€PEMEHHBIMHU; TOJB3YysACh TIpaduKoM,
NPUBOAUTH NPUMePHI PEIICHNS YPaBHEHUS.

HaxoauTh pemieHue CUCTEMBI [BYX JIMHEHHBIX YPAaBHEHHU C
JIBYMS IEPEMEHHBIMHU.

CocTaBisATh M pelIaTh YpaBHEHHE WJIM CUCTEMY YPaBHEHUU 110
YCIIOBUIO  33/1auyd, HWHTEPNPETUPOBaTh B  COOTBETCTBUU C
KOHTEKCTOM 33aJau MOJyYEeHHBbIN pe3yJbTar

NepeMEHHBIMU
KoopaunaTsl u rpaduku. 24 Koopnunara Touku H3o0paxkaTs Ha KOOpPJMHATHOU npsiMOi TOYKH,
OyHKIMU Ha nipsiMoii. UnciioBble COOTBETCTBYIOLIME 3a/laHHBIM KOOpIMHATAM, Jy4H, OTPE3KH,

IPOMEXYTKH. MHTEPBAJIbI; 3alMCHIBATh UX Ha alre0panyeckoM si3bIKe.

Paccrosaue mexny
JIBYMsI TOYKaMH
KOOpJIMHATHOM
MPAMOM.
[IpssmoyroJibHas
CHUCTEMAa KOOpAUHAT
HAa IMJIOCKOCTH.
[Tpumeps! rpadukos,
3aIaHHBIX
dbopmynamu.

OTMeuaTh B KOOPAMHATHOH IUIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJWHATaM; CTPOUTh TpapUKUd HECIOXHBIX 3aBHCUMOCTEH,
3aJJaHHBIX ()OPMYJIaMH, B TOM YHCIIC

C TIOMOIITBIO U POBBIX JIAOOPATOPHUHA.

[IpumMeHsiTb, H3y4YaTh NPEHMYIIECTBA, HHTEPNPETHPOBATH
rpaduuecKkuil Croco0 MPEICTaBICHUS M aHAIW3a Pa3HOOOpa3HOM
KU3HCHHON MH(pOpManuy.

OcBanBaTh MOHATHEC (QYHKIMH, OBJAJEBaTh (YHKIIMOHAIBHOM
TEPMHUHOJIOTHUEH.

Pacno3snaBarth nuHElHYI0 QyHKIuo0 Y = KX + b,
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Urenue rpagukoB
peanbHbIX
3aBHCHUMOCTEH.
[TonsiTne pyHkuu.
['paduk QyHKIMH.
CaoiicTBa QPyHKIIHIA.
JIuneitnas pyHKUUS.

ONHUCBIBATH €€ CBOWCTBA B 3aBUCHMOCTH OT 3HA4YCHUU
k03¢ durrenToB K u b,

Ctpours rpadukm JuHEHHON QyHKIMU, QyHKIMU Y = | x |
Hcnoab3oBars nugpoBbie pecypehl As MOCTPOEHUS TPapUKOB
GyHKIUH U U3yYeHUS UX CBOMCTB.

[IpuBOIUTE mHpUMEPHl JMHEWHBIX 3aBUCUMOCTEH B peEaJbHBIX
npolreccax ! sBICHUAX

[TocTpoenue rpaduka
JUHENHON (QYyHKUIUU.
I'paduk pynkumn
y =lx|
[ToBTOpeHue u 00001EeHue 6 [ToBTOpeHue BbiOupaTh, NPHMEHAATh OLICHHBATH CHOCOObI CPABHEHHUS
OCHOBHBIX IIOHATUI qucen, BBIYMCICHUH, NMpeoOpa3oBaHUM BBbIpaKEHUH, pelieHus
U METO/I0B Kypca ypaBHEHHUIl.
7 knacca, 060011eHe OcyumiecTBISITh CAMOKOHTPOJIb  BBINOJHSAEMBIX JEHCTBUI U
3HAHUU CaMOIIPOBEPKY  pe3yibTaTa BBIYMCICHMH, mpeoOpa3oBaHui,
MMOCTPOCHHM.
Pemare 3agaum u3  peanbHON  KU3HM, NPHMEHATH
MaTeMaTH4yecKMe 3HAHMA Ui pelIeHus 3aJad U3 JIPyrux
PEIMETOB.
Pemath TekcTOBBIE 32/1a4H, CPABHUBATH, BHIOUPATH CHOCOOBI
peleHus 3a1a4u
OBIIEE KOJIMYECTBO 102
YACOB I1O [IPOTPAMME
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8 KJIACC

KBagparHsle KOpHU

u3 uncna. [lonstue 06
HppanMoHaIbHOM
yucie. JlecsaTuunbie
npUOIMKEHUS
MppanMoHaIbHbIX
yuces.
JleNCTBUTEIBHBIE
yucna. CpaBHEHUE
JIEACTBUTEBHBIX
qyuces.

YpaBHeHUE BUAA

x> = a. CaoiicrBa
apupMETHICCKUX
KBaJIpaTHBIX KOPHEH.
[IpeobpazoBanue
YUCIIOBBIX
BBIPAKCHUU,
CoAEpKALINX
KBaJIpaTHbIC KOPHU

HanmenoBanue pasznena KonngectBo OcHoBHOE OcHOBHBIE BUBI I€ATEILHOCTH 00yUYaIOLIUXCS
(TemnI) Kypca 4acoB coAepKaHUE
Uucna v BBIYUCIEHUS. 15 KBazpaTHblii KOpEHb @®opMyTHPOBATH ONPpeAeJIeHHe KBAJpPaTHOTO KOPHSA M3 YHUCIA,

apuPMETHIESCKOTO KBAJAPATHOTO KOPHSI.

[IpuMeHSITH ONEepanyio U3BJICYCHHS KBAJPATHOTO KOPHS W3 YHCIIA,
HCMOJIB3Ysl TIPH  HEOOXOMUMOCTH KaJbKYJsTOpP. OleHuBaTh)
KBaJIpaTHBIC KOPHHM IIEJILIMH YUCITAMH H JICCATUIHBIMU JAPOOSIMH.
CpaBHUBATbH u YHOPSIA0YHUBATH paIMoHaJIbHbIC 7|
UppalMOHAIBHBIC YHCJIA, 3allMCAaHHBIC C IOMOINBIO KBaJpaTHBIX|
KOpPHEH.

WccaenoBaTh ypaBHEHHE X
npuoOIKEHHBIE KOpHU TipH & > 0.
HccnenoBars cBOWCTBA KBaJpaTHBIX KOpPHEH, MPOBOJIS YMCIOBBIE
AKCIIEPUMEHTBI C UCTIOJIb30BaHUEM KaIbKyJIATOpa (KOMIIBIOTEPA).
Jloka3pIBaTh CBOIicTBa apu(METUYECKUX KBAJPATHBIX KOPHEH;
OPUMEHITh MX JJs NpeoOpa3oBaHUs BbIpaXeHHH. BbIMOJIHATH)
npeodpa3oBaHusi BBIPAXEHUH, COAEpXkAIlUX KBaJApaTHbIe KOPHHU.
Bripaxkats nepemeHHbIC

d, HaxoguTb TOYHbBIE U

U3 TEOMETPUUECKUX U (PU3NIECKUX (HOPMYIL.

BoruncasaTe 3HaYeHMsl BBIPDAXEHUMN, COACP)KALLUX KBaJpaTHbBIC
KOpPHH,  HCIONB3YyS  NPU  HEOOXOJUMOCTH  KaJbKYJISTOP.
Hcnonb3oBaTh B XOA€  peuleHWs  3aJady  dJIEMEHTapHbIE
NpPEJCTAaBIICHUS, CBSI3aHHBIE C TNPUOMMKEHHBIMU 3HAYCHHUSIMH
BEJIMYMH.

3HAKOMHTBCS ¢ HCTOPHEi pa3BUTUS MAaTEMAaTUKU
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Uuicita ¥ BEIYUCIICHUS. 7 CTereHsb C eIbIM DopMyTHPOBATH ONpe/ieIeHHe CTEIIEHN C LIEJIbIM MOKa3aTeIeM.
CreneHs ¢ LEIbIM IOKAa3aTeJICM. IIpeacTraBasaTh 3aMUCh OOJIBIINX U MAJIBIX YHACETT
MoKa3aTejieM CrangapTHas 3an1uch B cTaHgapTHoM Buje. CpaBHMBAThL 4YHClIa W BEIUYUHBI,
YHcia. 3allMCaHHbIC ¢ UCMOJIb30BaHueM cTereHu 10.
Pa3mepsl 00bEKTOB HUcnonb3oBaTh 3amuch 4YWCEI B CTaHJAPTHOM BHJAE  JUIS
OKpYKaroIlero Mupa BBIPDOXXECHHUSI Pa3MEepoOB OOBEKTOB, JJIUTEIBHOCTH TPOIECCOB B
(OT BIIEMEHTapHBIX OKPY’KaloIIleM MHUDPE.
JaCTHII ®opmMy/IMpPOBaTh, 3AIUCHIBATHL B CAMBOJIHYECKOI hopMme
JI0 KOCMUYECKUX 1 WUIKOCTPUPOBATH NMPHUMEPAMHM CBOWICTBA CTENEHU C IEJIbIM]
00BEKTOB), MOKa3aTeJIeM.
JTIATEILHOCTD IIpumeHSATH CBOICTBA CTENEHU ISl MPEOOPa30BAHMS BRIPAKEHUH,
NPOLIECCOB COZEPKAIIUX CTENEHU C LIEJIbIM [TOKA3aTENEeM.
B OKpYy’KaromieM MHpe. BbInoaHATH JeCTBUSA C YKCIaMU, 3alIMCaHHBIMU
CBoiicTBa cTENEHH B CTaHAapTHOM BHjIE (YMHOKEHHUE, JeJICHHE, BO3BEJICHUE B CTEIEHb)
C LICJIBIM ITOKa3aTejIeM
AnreOpandeckue 5 KBanpatHbrit Pacno3naBarhb KBaJIpaTHbBIN TpEXUIIEH, yCTaHaBJIMBaTh
BbIpaxkeHus. KBajpaTHblii TPEXUICH. BO3MOKHOCTb €T0 Pa3JIOKECHHSI Ha MHOXKUTEIH.
TPEXUJIEH PasIioxKeHNe KBaIpaTHOro PackiaapiBaTh Ha MHOMXKHMTEJM KBAJpPAaTHBIM TPEXWIEH C
TpEXUWIeHa HA MHOXHTeH | HCOTPUIATEIBHBIM IHCKPHMHHAHTOM
AnreOpandeckue 15 Anrebpanyeckas 3anuckIBaTh anredpanyueckue BeipaxkeHus. Haxonurts
BBIPAKEHUS. npo0sb. lomycTumbie 00J1aCTh OMpe/IeICHUS PAIIHOHAIEHOTO BEIPAYKEHUSI.

Anrebpanyeckasi JpoOb

3HAYCHHUS
MIEPEMEHHBIX,
BXO/ISITIIMX

B anreOpanyeckue
BBIPAKCHHUSL.
OCHOBHOE CBOMCTBO

BbINOJHATH 4YHCIOBBIE MOJACTAHOBKHM M BBLIYHCJIASATH 3HAUYCHUE
IpoOu, B TOM YHUCIIE C IOMOIIBIO KalbKyysiTopa. MopMyInpoBaTh
OCHOBHOE CBOMCTBO aireOpandeckoi Jpoou U MPUMEHSTh €ro JIJs
npeoOpa3oBaHust Ipooeit.

BoinosHATH AelicTBUSA ¢ anredpanyeckumu Ipoosmu. IIpumeHsTs
npeoOpa3oBaHus BBIPAXKECHUW IS pEIIeHUs 3a7ad. BbIpamxarth

45




anreOpanyecKkon
npobu. Cokpailienue
IpoOeit.

CrnoxxeHue, BBIYMTaHUE,
YMHOKEHUE U JICIICHUC
anreOpanuecKux
IpoOei.

[Ipeobpazosa
HUE
BBIPAKEHUH,
coJieprKalnx
anreOpanyeck
ue apoou

nepeMmeHHble u3 (Qopmyn (dU3UYECKUX, TEOMETPUUECKUX,
OMUCHIBAIOIIUX OBITOBBIE CUTYAIUH)

YpaBHEHUS U HEPABEHCTBA.
KBaapaTHbie ypaBHEHUS

15

KBanparnoe ypaBHeHue.

Henonnoe kBaapaTHOe
ypaBHeHue. ®opmyiia
KOpHEHN KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemienune ypaBHeHui,
CBOISAIINXCSA

K KBaJIpaTHBIM.
[IpocTeiimue qpoOHO-
palMoOHAIIbHBIE
YpaBHEHHS.

Pemenue TeKCTOBBIX
3a7a4 C MIOMOIIIbIO
KBaJpaTHBIX
YPaBHEHUI

Pacno3naBarh KBaJlpaTHBIE YPABHEHHS.

3anuceiBaTh GopMysy KOpPHEN KBaJpaTHOIO YPaBHEHUS; pellaTh
KBaJpaTHble yPaBHeHHs — IOJHbIE U HenoaHble. IlpoBoauTh
NpocTeine UCCIAeT0BAHUS KBAIPATHBIX YPaBHEHUN.

Pemiath ypaBHeHHs, CBOISIINECS K KBaJAPATHBIM,

C TIOMOIIIBIO TIpeoOpa3oBaHuii U 3ameHoM nepemenHol. HabawonaTn
U aHAJIU3UPOBATH CBA3b MEXIYy KOPHSIMH U KO3(puUIMeHTaMy|
KBaJpaTHOTO YPaBHEHHUSI.

®opmyamnpoBaTth TeopeMy Buera, a Takke oOpaTHYIO - TEopemy,
MPUMEHATH 3TH TEOPEMBI JIJIs1 PEIICHUS

3a/1ad4.

Pemath, TekcTOBBIe 3aJauM  anreOpanvdeckuM  CIIOCOOOM:
NEPEXOUTh OT CIIOBECHOM (OPMYIMPOBKU YCIOBHS 3a7add K
anreOpandeckoil MOJENH MyTEM COCTaBIICHUS YpaBHEHHsI; PEIaTh
COCTaBJIEHHOE YPaBHEHUE; HHTEPIPETUPOBATH PE3YIIbTAT.

3HAKOMHTBCS ¢ HCTOPHE pa3BUTHS alreOpbl
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YpaBHEHMS 1 HEPABEHCTBA.
Cucrempl ypaBHEHUI

13

C AByMs
IIEPEMEHHBIMH.
[Ipumeps! pemenns
CHUCTEM HEJIMHEVHBIX
YpaBHEHUH C AByMs
IIEPEMEHHBIMH.
I'padmueckas
WHTEpIpeTanus
YPAaBHEHUS C IBYMs
NIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMHU.
Pelienne TekCTOBBIX
3a/1a4 ¢ IIOMOILBIO
CUCTEM YpPaBHEHUI

Pematep npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUN HE
ABJIAETCS JTUHEHHBIM.

[IpuBonuTs  rpaduyeckyro HHTEPNpeTallii0  pEUICHUs
YpaBHEHMSI C IBYMs NEPEMEHHBIMH U CHUCTEM YPAaBHEHUU C ABYMs
NEePEMEHHbBIMHU.

Pemath TeKCTOBBIE 3a]aUM ANTEOPAUIECKUM CITIOCOOOM

YpaBHEHMS 1 HEPABEHCTBA.
Hepasencrtpa

12

YucioBelie
HEpPABEHCTBA U UX
CBOMCTBA.
HepaseHnctBo ¢ ogHOM
MIEPEMEHHOM.

JInneliHbie
HEpPABEHCTBA C OJHOMN
MIEPEMEHHON U UX
petieaue. CUCTEMBI
JIMHEVHBIX HEPABEHCTB
C OJIHOU TTIEPEMEHHOM U
UX pEllICHUE.
N3obpakeHne pemeHus

DopmyIMpPOBATH CBONCTBA YHUCIIOBBIX HEPaBEHCTB,
WUIIOCTPUPOBATh KX HA KOOPAMHATHOW HIPSIMOM, JAOKa3bIBATH
anreOpandecKH.

IIpumeHATH CBOWCTBA HEPABEHCTB B XOJE€ pEIICHHS 3a/ad.
Pemnatp JMHENHBIE HEpaBEHCTBA C OJHOM NIEPEMEHHOM,
n300pakaTh pellieHne HEPABEHCTBA HA YUCIIOBOM MPSIMOM.

Pemiath cucteMbl JUHEHHBIX HEPABEHCTB, M300pakaThb peEIICHHE
CHCTEMBI HEPABEHCTB HA YUCJIOBOM MPSIMOUN
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JIMHENHOTO HEPABEHCTBA
Y UX CUCTEM Ha
YUCJIOBOW NPAMON

@ynkiyy. OCHOBHBIE TOHATHUSA

[TonsiTne pyHKuu.
OO6nacts onpeneneHus
Y MHOXKECTBO 3HAYCHUU
byHKIUY.

Crnioco0b! 3a1aHus
GyHKIIUH.

['paduk QyHKIHH.
CaoiicTBa pyHKINH,

uX oToOpakeHue

Ha rpaduke

Hcnoab3oBarh QyHKINOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIUKY.
BoruncasaTe 3HaueHust (QyHKUMHA, 3anaHHBIX (opmynamu (Tpu
HEOOXOJMMOCTH  HCIOJB30BaTh  KaJbKYJATOp);  COCTABJIATH
Ta0 UMbl 3HAYEHUH QYHKIUH.

Crpoutsb no Toukam rpaguku ¢pyHkuuii. OnucbIiBaTh cBOiicTBa
byHKIIMY Ha OCHOBE €€ rpaduyecKoro npeCTaBICHHUS.
Hcnoab3oBarh QyHKIMOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIUKY.
HccnenoBars mnpumepbl TrpaduKOB, OTPAKAIOUIUX peajbHbIC
npoueccel U sBiaeHus. IIpuBoaMTH mNpHUMepPBI MPOLECCOB U
SBJICHUH C 33JJaHHBIMH CBOKCTBAMHM.

Hcnonb30BaTh KOMIBIOTEPHBIE IPOrPAMMBI

JUISl TOCTPOEHUS rpaduKoB GYHKIIUN U U3YyUEHUS X CBOWCTB

Oyukuun. Yucioselie
byHKIIH

UrteHue 1 MOCTPOCHUE
rpaduKkoB PyHKIIHA.
[Ipumepsl
rpauKoBOYHKIINH,
OTpaXKAIOIIUX
peabHbIE MTPOLIECCHI.
OyHKINH,
OTIHCHIBAIOIIHE
PSIMYIO U OOpaTHYIO
PONOPITUOHATHHBIE
3aBHCHUMOCTH, UX
rpadukm.

I'paduk PyHKIHYy = X-.
DyHKIMU

Haxoauth ¢ moMouibio rpadpuka QyHKIIMN 3HaYCHUE OJTHON 13
paccMaTpUBAEMBbIX BEJIMUUH 110 3HAYEHUIO JPYTOM.

B HecnmoxkHBIX ciydasx BbIPAaKaTh (OPMYJI0H 3aBUCUMOCTh
MEXIY BETUYMHAMM.

OnuceiBaTh  XapakTep WU3MEHEHUsS OJHOW  BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHUS JPYTOM.

PacnosnaBarh Buabpl u3ydaemMblx (QyHKnwi. Iloka3piBaTh
CXeMATH4YeCKH TI0JIOKEHWE Ha  KOOPJWHATHOM  IUIOCKOCTH

rpadukoB GyHKImit BuIa: Y = X5,y = X, ¥ =VX, ¥ = |x].
Hcnonb3oBath PyHKUMOHAJIBHO-TPaduyeckue

NPeaCTaBJEeHHUs Ul PELICHUs M UCCIENOBaHUSA YPAaBHEHUU U
CHUCTEM YPaBHECHHM.

I[IpumensaTs UHEPOBBIE pecypchbl UIA TOCTPOSHUS TIpaduKoB
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y = X2, y = XS, byHKIMA
y=vay = |xl;
rpaduueckoe pelieHme
YPaBHEHUUN U CUCTEM
YpaBHEHHI
[loBTOpEeHUE u 06001IeHNE 6 [TosTOpenue Bb10upaTh, NpMMeHATH, OEHMBAThH CIIOCO0BLI CPABHEHUS YUCET,
OCHOBHBIX MOHSTHN BBIUYHCIICHUH, TPe0Opa30BaHUil BEIPAKEHUH, PEIICHHs] YPaBHEHHI.
METOJI0B KypcoB 7 1 8 OcymecTBasiTb CAMOKOHTPOJIb  BBINOJHSAEMBIX JICUCTBHA U
KJIaCCOB, 00001IIeHHE CaMONPOBEPKY ~ pe3yJbTaTa  BBIYMCICHHMH, IPeoOpa3OBaHUIA,
3HAHUU IIOCTPOCHUN.
Pemiatp 3agaum W3 peasibHOM  KM3HHM, NPUMEHATH
MaTeMaTHYEeCKHe 3HAHMS JUIsl pelleHHs 3aJad M3 JPYyrux
IIPEIMETOB.
Pemath TeKCTOBBIC 321241, CPABHUBATH, BBIOMPATH CIIOCO0BI
pelieHus 3a1a4u
OBIIEE KOJIMYECTBO 102
YJACOB 11O ITPOTPAMME
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9 KJIIACC

HanmenoBanue pasnena KonungectBo OcHoBHOE OcHOBHBIE BUIbI IEATEILHOCTH 00yYalOIUXCs
(TembI) Kypca 4acoB COoAEpKaAHUE
Uucna v BEIYUCTICHUS. 9 PannonansHbIe ynCha, Pa3zBuBaTh npeacTaBieHHsi O YHCIAX: OT MHOXECTBa
JleficTBUTENbHBIC YKCIIA UppalMOHATbHBIC HATypaJIbHBIX YHUCET J0 MHOXXECTBA JEHCTBUTEIBHBIX YHCEI.
4yucia, KOHEYHBIC U O3HaKkoOMHUTBHCA C BO3MOHOCTBIO Ipe/ICTaBICHUs
OEeCKOHEYHBIE JIEUCTBUTEILHOTO YMCNIa KaK OCCKOHEUHOW IECATUYHOU apooH,

JIeCSITUYHBIE IPOOU.
MHo0kecTBO
JCHCTBUTEIBHBIX YUCEIT;
JeCTBUTENIBHBIE YKCIA
KaK O€CKOHEYHbIE
JECSITUYHBIE IPOOU.
B3aumHo 01HO3HaUHOE
COOTBETCTBUE MEXIY
MHO>KECTBOM
NEHUCTBUTEIBHBIX YUCE
¥ MHOKECTBOM TOYEK
KOOPJIMHATHOM MIPSAMOM.
CpaBHeHue
JIeUCTBUTEITLHBIX YHUCET,
apudmeTnyeckue

NPUMEHATh  JICCITUYHBIC TPUOIIKEHUS
HUppalMOHAIBHBIX YHCEIL.

N300paxkars JEHCTBUTENbHBIE YHMCIAa TOYKAMH KOOPJIMHATHOMN
MPAMOM.

3anuceiBaTh, CPABHMBATH M YINOPSA0YHUBATH JCHCTBUTEIIbHbBIE
YHUCIIA.

BeimoHATL, codeTras YCTHbIE W I[HUCbMEHHBIE TIPUEMBI,
apudmMeTnyecKkue JeHCTBHA C palUOHAIBHBIMU YHCIIAMU;
HAXOIMTh 3HAYEHUs CTENEHEH C LEeJbIMU I[O0Ka3aTeIsIMU U
KOpHEN; BBIYMCJIATH 3HAUEHUSI YUCIOBBIX BBIPAXKCHUI.
IHonyyutrs mnpeacTaBjJeHHe O 3HAYMMOCTH JCHCTBUTEIIBHBIX
YHCeN B IPAKTUYECKOM JAESITEIbHOCTH YEJIOBEKA.

AHaJIM3MPOBATH U J1€JIATh BBIBOAbI O TOYHOCTH MPHUOIMKECHUS
JIEMCTBUTEIBHOTO YUCIIa IIPU PELICHUN 3a/1a4.

paduOHAJIIBHBIX U

Okpyriasite JICUCTBUTEIBHBIE YHCJIA, BBINOJIHATH NPUKHAKY
pe3yibTata  BBIYMCICHUN, OLEHKY 3HAYEHWM  YHUCIOBBIX
BBIPAKEHUU.

3HAKOMUTBCA € HCTOPUEN PA3BUTHUS MaTEMATUKH
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JICNCTBUS

C IEUCTBUTENHLHBIMUA
YHUCIaAMH.
[Ipubmmxénnoe
3HAYCHME BEJIMYHHBI,
TOYHOCTh
npUOIMKEHUSL.
OkpyriieHHe 4ncel.
[Ipuknaka u oueHka

pe3yabTaToB

BBIYUCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuHerHoe ypaBHEHHUE. OcBauBaThb, 3alI0MUHATH U IPUMEHATH rPauyecKue MeToAbl
YpaBHEHUS C OJTHOU Pemienune ypaBHeHuUHN, [PU PEIIEHUU YPABHEHUM, HEPABEHCTB U UX CUCTEM.
IIEPEMEHHOU CBOJSIIINXCSA Pacno3naBarb 1ienbie M ApOOHBIE ypaBHeHUsA. Pemarsb

K JIMHEVHBIM.
KBagparnoe ypaBHeHue.
Pemienune ypaBHeHui,
CBOIAIINXCA

K KBaJpaTHBIM.
bukBanparasie
YpaBHEHMUSI.

[Ipumeps! penienus
YPaBHEHUH TPEThEU

Y 4YETBEPTOU CTEIICHEN

JIMHEHbIe U KBA/IPATHbIE YPABHEHMS, YPABHCHHSI, CBOJISAIIIUCCS
K HUM, MIPOCTEHIITNE TPOOHO- pallMOHAIbHBIC YPABHCHUS.
IIpensaraTb BO3MOXKHBIC CIOCOOBI PEIICHHMS TEKCTOBBIX 3ajiad,
00Cy:KIaTh WX M pemaTrb TCEKCTOBbIC 3aMa4yd  Pa3HBIMHU
croco0amu.

3HAKOMHUTBCSI ¢ HCTOPHEl Pa3BUTHS MaTeMaTHKU
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pa3IoKEeHUEM Ha
MHOHUTEJH.

Pemenne npo6HO-
panoOHaIbHbBIX
YPAaBHEHMIA.

Pelienne TeKCTOBBIX
3aJ1a4 aireOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsbl ypaBHEHHI

14

YpaBHeHHE C JBYMA
MEePEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEMHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU U
e€ peuenue. Peenne
CUCTEM JIBYX
YpPaBHEHUH, OJTHO

13 KOTOPBIX JINHEWHOE, a
JIPyTroe — BTOpOu
CTEIEHHU.

I'paduaeckas
UHTEpIpeTanus
CHUCTEMBI YPAaBHEHUI

C IByMsI [IEPEMEHHBIMMU.
Pemenne TekcToBBIX
3aJ1a4 ajnreOpandecKum
Croco0oM

OcBauBaTh M NPUMEHATH TNPUEMBI PEHICHUS CHUCTEMBbI IBYX
JMHEHHBIX YpaBHEHUHN C BYMSI NEPEMEHHBIMU M CHCTEMBI JIBYX
yYpaBHEHHI1, B KOTOPBIX OJJTHO YPAaBHEHHE HE SIBIISICTCS JINHEHHBIM.
Hcnoab3oBarh (PyHKIIMOHATbHO-TpapUUECKUE MPEACTABICHUS
JUTSl PelICHUs] M UCCJIeJ0OBAHUSA YPABHEHHI U CUCTEM.
AHaJIM3MPOBATh TEKCThI 3aJa4, pellaTb UX anreOpanvyecKum
CIOCOOOM: MepPeXOAUTh OT CIIOBECHON (OPMYIHPOBKH YCIOBHS
3a]jaui K anre0panyeckoil Mojeiau MyTEM COCTaBJICHHUS CHCTEMBI
YPaBHEHUI; pemaTb COCTaBJIECHHYIO CHUCTEMY YpaBHEHMII;
HHTEPNPETUPOBATH PE3YJIbTAT.

3HAKOMHUTBCS C HCTOPHEl Pa3BUTHS MaTEMaTUKU
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YpaBHEHMS 1 HEPABEHCTBA.
HepaseHncrea

16

HucnoBble HEPABEHCTBA
Y X CBOWCTBA.
Jluneiinbie
HEpPABEHCTBA

C OJTHOM NMEPEMEHHOM U
UX PEIICHUE.

CucteMbl TIMHEUHBIX
HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX
pellIeHue.

KBanpatHbie
HEpPABEHCTBA U UX
peuieHue.
['padpuueckas
MHTEpIpeTanus
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMS
NEPEMEHHBIMH

Yurarb, 3alUCBIBATH, I[OHMMaTbh, MHTEPIPETUPOBAThH
HEPaBEHCTBA; MCIOJIB30BaTh CHUMBOJIMKY W TEPMHHOJIOTHIO.
BbInoHATH MpeoOpa3oBaHUsl HEPABEHCTB, MCIOJb30BATH IS
npeoOpa3oBaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.

PacnosHaBaTh JIMHEIHBIE U KBaJApaTHbIC HEpaBeHCTBA. Pemarb
JIMHEHHBIE HEPAaBEHCTBA, CHCTEMBl JIMHEWHBIX HEPABEHCTB,
CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINX KBAaJIPATHOE HEPABEHCTBO, U
pemaTh Ux; 00CyKAaTh [TOITYUYEHHBIE PELICHMUS.

MN300paxaTh perieHue HEpaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOU MPSIMOM, 3aNMCBIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.
Pemiats kBajpaTHblE HEPaBEHCTBA, WCIONb3Yysl TpapuuecKue
IIPEICTaBICHUS.

OcBauBaTh W TNPUMEHATH HEPABEHCTBA IIPpU  PEIICHUHU
Pa3IU4YHBIX 3334, B TOM YUCIIE IPAKTUKO- OPUEHTUPOBAHHBIX

DOyHKINU

16

KBanpatnunas
bynkms, e€ rpaduk u
cBoricTBa. [lapabomna,
KOOPJMHATHI BEPIITUHBI
napaboJIbl, OCh
CUMMETPHUH MTapadOJIbL.
I'paduxu GyHKIMiL:

y = kx,y = kx + b,y:S

y=x5y = Xy =Vx,
y = |x]

Pacno3HaBaTh BHIBI M3y4YaeMbIX (YHKIIHA, HJTHCTPHPOBATH
CXeMATHYECKH, OOBSICHATH DACIOJIOKCHUE Ha KOOPIAMHATHOW
IJIOCKOCTH rpadukoB GyHkmmid Buaa: y = kx,¢ = kx + b,

y = x4y = x5,y =Vx, y = || B 3aBucumoctH oT 3HAUCHMUII
K03 PHUIIMEHTOB; OMUCHIBATH UX CBOMCTBA.

PacnosHaBath  KBaJpaTH4HyI0 (QYHKIUIO 1O  (opMmyJie.
IlpuBoauTh, mNpUMeEpPHI KBAJAPATHUYHBIX 3aBUCUMOCTEU U3
peabHON KHU3HH, (PU3UKH, TCOMETPHUH.

BoisiBasiTh 1 00001aTh 0COOCHHOCTH Tpaduika KBaJpaTHIHOM
dyskmum y = ax’ + bx + c. Crpouth W mM306pakarh
cXxeMaTH4YecKH TpaduKu KBaApaTUYHBIX (YHKIUH, 3aJaHHBIX
dopmynamu Buaa

y = aty=a’+qy=aXx+piy=a+bx +c
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AHaJIM3MPOBATh U NPUMEHATH CBOMCTBA M3YYECHHBIX (DYHKIIMIA
JUIS UX TOCTPOEHHS, B TOM YHCJIE C MOMOILBIO LH(PPOBHIX

pecypcoB

UrcaoBbIe MOCIEI0BATEIBHOCTH

15

ITonsiTne YncnoOBOM
MTOCJIEIOBATEILHOCTH.
3agaHue
MMOCJIEI0BATEIIbHOCTH
PEKYpPpEHTHON

dbopmynoit u hopmynoit

N-To YJeHa.
Apudmernueckas u
reoMeTpuyecKas
IPOTPECCUM.

®opmyJibl N-TO YiieHa
apuMeTHUIECKOU U
reOMETPUYECKOM
MPOTPECCUM, CYMMBI
MEPBBIX N YICHOB.
N3o0paxxeHne 4ieHOB
apupMeTHIECKON U
reoMEeTPUYECKON
MpOTrpeccuil TOUKaMu
Ha KOOPJIMHATHOM
IUIOCKOCTH.
JIunenHpIN 1
9KCIMOHEHIIUAJIbHBIN
pocT.

C1oxXHbI€ TPOLIEHTHI

OcBanBaTh M NPUMEHATh WHICKCHBbICE 0003HAYCHUS, CTPOMTH
pedeBble BBICKA3bIBAHUS C HCIIOJIH30BAaHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHSATHUEM IOCJIEA0BaTEIHLHOCTH.

AHaim3upoBathb GopMyIly N-TO YieHa MOCIEI0BaTENbHOCTH WU

PEKYPPEHTHYIO bopmyiy u BBIYHCJIATH YJICHBI
NOCJIEI0BATENbHOCTEH, 3aJaHHBIX ATUMH (POPMYJIaMHU.
YcranaBiauBaTh 3aKOHOMEPHOCTH B MOCTPOCHUU

MMOCJICAOBATCIbHOCTH, CCJIM BBIIMKMCAHBI TICPBBIC HCCKOJBKO eé
YJICHOB.

Pacno3naBath apupMETHUECKYIO U TEOMETPUUYECKYIO TPOTPECCUU
IPU pa3HbIX CIIOCO0AX 3aqaHUS.

Pemats 3amaun ¢ wucnonb3oBaHueM GopMmyin N-ro  4ieHa
apu(QpMEeTHUECKON U T€OMETPUUECKON MPOrpeccuii, CyMMBI MEPBHIX
N YJIEHOB.

N300paxkaTs  4iICHBl  [OCIEIOBATEIILHOCTH  TOYKAMU  Ha
KOOPJMHATHOMN TIOCKOCTH.

PaccmarpuBarh npuMepsl NPOLECCOB M ABJICHUH U3 PEaJbHON
KU3HU, WUTIOCTPUPYIOIIME M3MEHEHHEe B  apu(pMeTHYECcKOi
POrpeccuu, B T€OMETPHUECKOM

nporpeccuy; H300pakaTb  COOTBETCTBYIOIIME  3aBUCHMOCTH
rpaduaecku.

Pemarnb 3ajay4u, CBSI3aHHBIC c YHCIIOBBIMH
MOCJIEZIOBATEIILHOCTSIMU, B TOM YHCIIE 33]Ia4H U3 PEAbHON KU3HU
C WCTOJb30BaHHEM IUMPOBBIX TEXHOJOTHH  (IJIEKTPOHHBIX
Tabnuil, rpaduYecKoro KaapKymsTopa 1 T.11.). Pemarts 3a1aun Ha
CJIOXHBIE TIPOIIEHTHI, B TOM UHWCJIE 33aJ[a4¥ U3 peaJbHOU MPAKTUKU
(c UCTIONB30BAHUEM KaIbKYJISATOPA).

3HAKOMHTBCSI ¢ HCTOPHEI PAa3BUTHS MAaTEMATHKU.
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[ToBTOpEeHue, 06o00IIEeH E,
cucTeMaTH3alus 3HaHUi

18

Yucaaun

BbIYMCJIEHUS (3aIUCh,
CpaBHEHHUE, ICVCTBUS C
NEUCTBUTEIbHLIMUA
YUCJIaMU, YUCIIOBAs
npsiMasi; IPOIEHTBI,
OTHOIIIEHUS, POMOPIIUH;
OKpYTJICHHE,
npUOIMKEHUE, OLICHKA;
pelieHrne TeKCTOBBIX
3a/1a4 apuhMEeTUIECKUM
CIIOCO00M)

OnepupoBarb NOHATHAMH: MHOXECTBO, ITOAMHOKECTBO,
ornepaluy HaJl MHOXECTBAMHU; MCNOJAb30BATh TIpaduiecKoe
IIPEACTABICHUE MHOKECTB JUUIS OIMCAHUs PEATbHBIX IPOLECCOB U
SBJICHUM, TP PEIICHUH 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

AKTyaJIu3MpoBaTh TEPMHUHOJOTHI0 M OCHOBHbIEC JeiiCTBHS,
CBSI3aHHbIE C YHCJAMM. HATypaJbHOE YHCIO, MPOCTOE U
COCTABHOE YHCJA, JEIUMOCTh HATYPAJIBbHBIX YHUCEN, MNPU3HAKU
JETUMOCTH, II€JI0€ YHCIIO, MOJIYJb 4YHCla, OOBIKHOBEHHas U
JecsATUYHAs APOOM, CTaHIAPTHBIM BUA YHCIA, apudMETUUECKUI
KBaJIpaTHBI KOPEHb.

BbInoJHATH JeiicTBUS, CPABHUBATH M YIIOPAJA0YMBATH YHUCIA,
MPEJCTaBIATh YHUCIA HAa KOOPAMHATHOM MPAMOM, OKpPYIJISAThH
YuCia; BBINOJHATH MNPHUKUAKY M OLEHKY pe3yJibTaTra
BBIUMCJICHUH.

Pemath TekCcTOBBIE 3aJauM apuUPMETHYECKHUM CIIOCOOOM.
Pemarh npakTuyeckue 3axaquu, CoAcpKallue MpoUeHTHI, JOJIH,
YacTH, BBbIpAXKAIOIIME 3aBUCUMOCTU: CKOPOCTbh — BpeMsa —
paccTosiHue, IieHa — KOJMYECTBO — CTOMMOCTH, 00BEM paboThl —
BpeMsi — MPOU3BOJIUTEIBHOCTh TPYyAa.

Pa30upars peanbHbIC )KMU3HEHHBIE CUTyallud, GOpMyJIHPOBATH
UX Ha S3bIKE MaTEMaTHKH, HAXOAMTH peEUICHUE, MPUMEHSS
MaTeMaTUYECKHIl armapar, HHTePNpPeTUPOBATH PE3yJIbTaT

AnredOpanyeckue
BbIpaKeHUsI
(mpeoOpa3oBanue
anredpandecKux
BBIPAXEHHM, JOMTYCTUMBIC
3HAYEHUS)

OHepl/IpOBaTb NMOHATUSAMM: CTCICHBb C ICJIBIM IIOKa3aTCJIEM,

apudmernueckuit KBaJIpaTHBIN KOpPEHb, MHOTOYJIEH,

anrebpanveckast ApoOb, TOXKIIECTBO.

BbIMOJHATL OCHOBHBIE [EMCTBHS: BBINOJHATH PACYETHI MO
dopmynam, mnpeoOpa3oBBIBATH IENbIe, IPOOHO- palMOHATbHbIC
BHIDQXKEHUSI U BBIPAXKEHUST C  KOPHSIMH, pPEaI30BBIBATh
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pPa3I0KEHUE MHOIOWICHA Ha MHOXKHMTEIH, B TOM 4YHCIE C
UCIIOJIb30BaHUEM (POPMYJT pa3HOCTH KBAJpPaTOB U KBajapaTa CyMMbI
Y Pa3HOCTH; HAXOAUTH JOIYCTHUMBIE 3HAYEHHsI NEPEMEHHBIX IS
JTPOOHO-PALIMOHATBHBIX BBIPAXKEHHH, KOpHEH.

MoaeaupoBaTh ¢ TOMOIIBIO (GOPMYIT pealbHBIE MTPOIIECCHI

U SABJICHUA

DOyHKIUHA
(mocTpoeHue, CBocTBa
U3YYEHHBIX (YHKIIHIA;
rpaduyeckoe perieHue
YPaBHEHUHU U UX

CUCTEM)

OnepupoBaTh NOHATHAMHU. (QYHKIUS, TpadUuK (QYHKIHUH, HYJIH
GyHKIMY,  NPOMEXKYTKM  3HAKOIMOCTOSHCTBA,  MPOMEKYTKH
BO3pacTaHusi, yObIBaHUS, HauOOJbIIee W HAaUMEHbIIEe 3HAUYCHUS
GyHKIIUN.

AHaJIM3MPOBaTh, CPABHUBATh, 00CYKAaTh CBOWCTBAa (PYHKIIHIA,
CTPOUTH UX IrpaduKu.

OnepupoBaTh TOHSATHSAMH. TIpsSMas PONOPIMOHAIHHOCT,
oOpaTtHas IPOTIOPIIMOHAIEHOCTbD, JTUHEWHAas byHKIHA,
KBaJpaTuuHas QyHKIMS, mapadosia, runepoora.

Hcnonb3oBarh rpaguKH ISl ONPEJICIICHNs CBOWCTB, MPOIECCOB
U 3aBUCUMOCTEW, Il pelIeHHus 3ajJad M3 JPYTuX Y4eOHbIX
NpEeIMETOB U peajbHOM KHU3HU; MOAEJHUPOBATH C TOMOIIBIO
rpaduUKOB peanbHBIE TpoOLlECCHl W sIBICHUS. BbIpakaTth
(hopmys1aMu 3aBUCUMOCTH MEXITY BETUIMHAMU

OBIIEE KOJIMYECTBO
YACOB I1O I[IPOTPAMME

102
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPHS» B 7-9 KIIACCAX

HOACHUMTEJIBHAS 3AIITMCKA

['eomeTpust Kak OAVH M3 OCHOBHBIX Pa3/eiOB IIKOJIbHON MaTEMAaTHKH, UMEIOIINANA CBOEH
LeNbl0 OOECHeYnTh M3YYEHHE CBOMCTB M pa3MepoB (QUIyp, UX OTHOLUIEHUH M B3aUMHOE
PaCIIOJIOKEHNE, ONMPAETCA HA JIOTMYECKYIO, JTOKA3aTEIbHYIO JIMHHIO. L[eHHOCTh u3ydeHus
r€OMETPUM Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs 3aKJIOYaeTcs B TOM, 4TO
oOyyaroluics y4uTCs MPOBOJUTH JOKa3aTeIbHbIE PAaCCYXKICHHS, CTPOUTh JIOTMYECKUE
YMO3aKJIFOYEHUS, JOKa3blBaTh HCTUHHBIC YTBEPXKACHHS U CTPOUTH KOHTpP IIPUMEPBI K
JIO)KHBIM, TPOBOJUTH PACCYXKACHUS «OT MPOTUBHOIO», OTJINYaTh CBOMCTBA OT NPU3HAKOB,
(dbopmynrpoBaTh 0OpaTHbIE YTBEPKACHUS.

BTOpoil IEHHOCTBIO N3yUYEHUsI T€OMETPUU SIBJIIETCS UCITOJIB30BAHNE €€ KaK HHCTPYMEHTA
IIPU PEUICHUN KaK MaTeMAaTHYECKUX, TaK U MMPAKTUYECKUX 3a]a4, BCTPEUYAIOLINUXCS B pEeaJIbHON
#13HU. OOy4Yaronuiicss TOJKEH HAYYUThCS ONPENEIUTh F€OMETPUUYECKYI0 (UTypy, ONMHUCATh
CJIOBaMH JAaHHBIM YEpPTEXK WIM PUCYHOK, HAWNTHU IUIOLIAJb 3€MEJIBHOTO Y4YacTKa, pacCUUTATh
HEOOXOJIMMYI0 JJUHY ONTOBOJIOKOHHOTO Kabenss uiu TpebyeMble pa3Mepbl rapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTENbHAS JINHUSA B U3yYEHUU T€OMETPUH.
[Ipu pemeHnn 3amad NPAKTUYECKOIO XapakTepa oOOydaroUuiics y4uTcs CTPOUTH
MaTEMaTUYECKUE MOJEIHM pealbHbIX >KU3HEHHBIX CHUTyalUuil, IPOBOAWTH BBIYUCICHUA H
OLICHMBATh a/ICKBaTHOCTH ITOJIy4YEHHOI'O PE3YJIbTATA.

Kpaiine Ba)kHO NMOMYEPKUBATH CBSI3U I€OMETPUM C JPYTUMHU Y4E€OHBIMHU IpeIMEeTaMH,
MOTHUBHPOBATh  HUCMOJb30BATh  ONPENEICHUS TIE€OMETPUYECKUX (QUIyp U IOHATHH,
J€MOHCTPUPOBATh IPHUMEHEHHE IIOJIyYEHHBIX YMEHUH B (M3MKE U TEXHUKE. OTHU CBA3U
HaunOoJsiee IpKko BUIHBI B TeMax «BekTops», « Tpuronomerpuueckue COOTHOLIEHUs», «Metoa
koopauHaT» u «Teopema [Iudaropar.

VYuebusiit kypc «['eoMeTpus» BKIIOYAET CIEAYIOLIUE OCHOBHBIE pa3/ielibl COJCPIKaAHMS:
«['eomeTrpuueckne Qurypel M HX CBOWCTBa», «l3MepeHne reoMeTpuyecKux BEJIUYHHY,
«/lekapToBBl KOOpAMHATBI Ha IUIOCKOCTH», «BekTopel», «JIBHJKEHUS IUIOCKOCTH,
«IIpeobpazoBanms TOTO0HM.

OOmiee 4yMcIO YacoOB, PEKOMEHIOBAHHBIX JJIsI H3Y4YeHUs Y4eOHOro Kypca

«I"eomerpusi»n, — 204 yaca: B 7 kimacce — 68 yacoB (2 vaca B Hememo), B 8 kiacce — 68
yacoB (2 Jaca B HeZIelN0), B 9 kimacce — 68 yacoB (2 yaca B HEJIETIO).
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COJAEPKAHUE OBYYEHUA
7 KJIACC

Hauansnble nousaTusa reomerpun. Touka, mpsimasi, OTPE30K, JIyd. YTou. Buael yrios.
BeprukaneHple u cMmexHble yrabl. buccekrpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHAUKYJISPHOCTD MPSMBIX.

Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWCTBa OceBOM cummeTpuu. [Ipumepsr
CUMMETPHUH B OKPYXKAIOIEM MHpE.

OCHOBHBIE TOCTPOEHUSI C IOMOINBI0 LUPKYJd W JUHEWKU. TpeyronsHuk. Beicora,
MearaHa, OMcceKkTpuca, MX CBOMCTBA.

PaBHOOGE1peHHBIN 1 PABHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyronbHUKA.

CBoiicTBa M TMpU3HAKK paBHOOEIPEHHOro TpeyroibHHUKa. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M TNpU3HAKKA MapajuIeNbHbIX MNpsAMbIX. CyMma YIJIOB TPEYroJIbHHKA.
Brennue yrisl TpeyroibHUKa.

[IpssMOyTONBHBIN TpeyronbHUK. CBOMCTBO MEIMAHBI MPSAMOYTOJBHOIO TPEYIrOJbHHUKA,
MpOBEAEHHOM K TUnoTeHy3e. [Ipu3Hakum paBeHCTBA MPSAMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsAMOYTOIBHBII TPEYTOJbHUK C yrioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o O60JIbIlIeM yIiie U O0JblIel CTOPOHE TpeyroJibHUKA. [leprneHauKyisap 1 HaKJIOHHAas.

['eomerpruueckoe mecto TodeKk. buccekrpuca yria M CEpelMHHBIA MEPHNEHIUKYISAP K
OTpE3KY KaK T€OMETPUUYECKHUE MECTa TOUEK.

OKpyKHOCTb M Kpyr, XOpJa W JIuMaMeTp, UX CBOMCTBAa. B3anmMHOEe pacnosoxeHue
OKpykHOCTH U npsimol. KacarenpHas u cexymas K OKpy>KHOCTH. OKpy>KHOCTb, BIMCaHHas B
yroJ. BiicanHas 1 onucaHHasi OKpy>KHOCTHU TPEyTOJIbHHKA.

8 KJIACC

Yersipéxyronpauku. Ilapamnenorpamm, €ro mnpus3HakKd M CBOMCTBA. YacTHbIE cllyyau
napajuiesorpaMmMoB (TIPSIMOYTOJIBHUK, pOMO, KBajapaT), UX MPHU3HAKU U CBOWCTBa. Tpamenws,
paBHOOOKas Tpamerus, e€ cBoiicTBa U npu3Haku. [IpsMoyroibHas Tpanenus.

Meton ynBoenust meauanbl. LlentpanpHas cummerpusi. Teopema daneca u Teopema o
MPOIOPIIMOHATBHBIX OTPE3KAX.

Cpennue TMHUM TPEYToJibHUKA U Tpanenuu. LleHTp Macc TpeyroipHUKa.

[Togo6ue TpeyronmpbHUKOB, K03 dunueHT moaodus. [Ipu3naku mogodust TpeyroabHUKOB.
[TpumeneHune mogo00us IPH PEIICHUH MPAKTUYECKUX 3a7ad.

CpoiicTBa 1uiomiaaeit reomerpudeckux ¢uryp. GopMmynbl Uil TUIOHIAAN TPEYTONIbHHKA,
napasenorpamMmma, pomoa u tpanerui. OTHOIICHHE IUIOaei ToJ00OHBIX (UTyp.

Brruncnenue mioniaael TpeyroibHUKOB U MHOTOYTOJILHUKOB Ha KJIeT4aTon Oymare.

Teopema Iludaropa. [Ipumenenue teopemsl Iludaropa npu pemeHun MpaKTUYECKUX
3az1ay.

CuHyC, KOCHMHYC, TaHI€HC OCTPOrO yrja HpsAMOYTOJIBHOIO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpudeckue (yHkiuu yrioB B 30°, 45° u 60°.

BrnmcanHble 1 LEHTpaIbHBIE YIVIBI, YIOJI MEXAY KacaTeJIbHOW U XOPAOH. YTIIbI MEKIY
XOpJaMU M CeKyllMMH. DBrucanHble UM ONHCAaHHBIE YETBHIPEXYTOJIBHUKH. B3anmuoe
pacmnojiockeHrue AByX OkpyxkHocred. Kacanme okpyxHocred. OOmue kacareiabHbIE K JIBYM
OKPY’KHOCTSIM.
9 KJIACC

Cunyc, kocunyc, tanreHc yrioB ot 0 go 180°. OCHOBHOE TPUrOHOMETPUYECKOE
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TOXeCTBO. DOpPMyIIBI IPUBEICHNUS.

Pemrenne TpeyronbHukoB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. Pemienue
IIPAKTUYECKHUX 3a7a4 C UCIOJb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogoo6us. [logodrne COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema O NPOU3BENEHHH OTPE3KOB XOPA, TEOPEMBI O NPOU3BEICHUU OTPE3KOB
CEKyIIUX, TEOpEMa O KBaJApaTe KacaTeIbHOMU.

BekTtop, anumHa (MOIyNlb) BEKTOpA, COHANpPABIEHHBIE BEKTOPHI, IPOTHUBOIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpally HaJ
BeKTOpamH. Pa3znokeHwe BekTOpa IO JABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatsl
BekTOpa. CKalsIpHOE TMPOU3BEACHHE BEKTOPOB, NPHUMEHEHUE IS HAXOXKIACHUS JUIMH U
YIJIOB.

JlekapTOBBl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHUS NPSIMOM M OKPYKHOCTH B
KOOpPJIMHATAX, [IEPECECUEHUE OKPYKHOCTEN U MPAMBIX. METOI KOOpAMHAT U €r0 PUMEHEHNE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[1MHA OKpyKHOCTH. ['pagycHas u paaguaHHas Mepa yria,
BBIYMCIIEHUE JUIMH IyT OKpyXHocTel. [lnomanpe kpyra, cekropa, CErMeHTa.

JIBUKEHUs]  TUIOCKOCTH W BHYTpPEHHHE CHUMMETpuu  Quryp  (S1eMeHTapHbIe
npenacrasnenus). [lapamnensubiil nepenoc. [ToBoporT.

NPEJMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ybTaThl OCBOEHUS MPOTrpaMMbl Y4E€OHOTO Kypca K KOHILy 00y4eHus B 7
KJjiacce:

PacrioznaBath uW3y4YeHHbIE TeOMETpUYECKHE (UTypbl, OMNpelensiTh HX B3aWUMHOE
pacmnojio)keHue, Hu300pakaTb T'€OMETPUYECKH (QUTYpPbI, BBIIOJHATh YEPTEKHU MO YCIOBHUIO
3amaun. M3MepsATh JHUHEHHBbIE M YIJIOBble BEIMUYMHBL. PemiaTh 3amauv Ha BHIYMCIICHUE JITUH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYHUH MPEIMETOB B PEANbHON JKU3HH,
pa3MepoB TMPUPOIHBIX OOBEKTOB. Pasznuuarth pasMepsl ASTHUX OOBEKTOB IO MOPSAKY
BEJIMYHHBI.

CTpouTh 4epTEXKH K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsl MNpHU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BAaTh MPU3HAKU H
CBOMCTBa paBHOOCIPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUHN 3a/1a4.

[IpoBOIUTH JTOTHUECKUE PACCYKICHUS C UCIIOJb30BAHMEM I'€OMETPUUECKUX TEOPEM.

[Tonb30BaThCsl NpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEIMaHbl, MPOBEIEHHOM K THUIIOTEHY3€ IMPSIMOYTOJBHOTO TPEYrojibHUKa, B PEIICHUU
F€OMETPUYECKHUX 3a]1a4.

Onpenenars TapalieIbHOCTh TPSIMBIX C IIOMOIINBIO YIJIOB, KOTOphIE oOpasyer ¢
HUMU cekytias. OnpeaensiTh napauiebHOCTh MPSMBIX C TTOMOIIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJTHOW MPSMOM JI0 TOYEK APYTrOU MPSIMOM.

Pemrats 3a1aun Ha KieTyaToi Oymare.

[IpoBOAUTH BBIYMCICHUS M HAXOAUTh UWCIOBbIE U OYKBEHHbIC 3HAUCHHUS YTIOB B
FEOMETPUYECKUX  33Ja4ax C  MCIOJb30BAHUEM CYMMBl YIJIOB  TPEYTrOJIbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPU IEPECEUCHUM BYX MapalIeNIbHBIX
NpsAMBIX CEeKylIed. Pemare nmpakTudeckre 3aayd Ha HaxXOXKACHUE yIJIoB. Biaaers noHsTHEM
T€OMETPUYECKOTO MECTa TOYEK. YMETh OMNpENeNsiaTh OHCCEKTPUCY yria W CEpeIUHHBIN
MEPIICHINUKYJISIP K OTPE3KY KaK T€OMETPUUYECKUE MECTA
TOYEK.

DopmMyIHPOBaTh ONPEACIICHUS OKPY>KHOCTH M Kpyra, XOpJbl U JHAMETPA OKPYKHOCTH,
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IIOJIb30BAaThCSl MX CBOMCTBAMH. YMETh IIPUMEHATH 3TH CBOWMCTBA IIPU PELICHUH 3a1a4.

Bianerp moHATHEM ONMCAHHOW OKOJIO TPEYTIOJIbHUKA OKPYKHOCTH, YMETh HAXOIWTH €€
ueHtp. Ilonp3oBarbes pakTamMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAOTCS
B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIC IEPIECHIUKYJSAPbl K CTOPOHAM TPEYrOJIbHUKA
IIEPECEKAOTCS B OJTHOM TOUKE.

Brnamerp mnoHATHMEM KacaTeNbHOM K  OKPYKHOCTH, IOJb30BaTbCid TEOPEMOM O
MEPIEHIUKYIIIPHOCTH KacaTeIbHON U paguyca, MPOBEIEHHOIO K TOYKE KACaHHUs.

[lonp30BaTbCs NPOCTEMIIMMM TIE€OMETPUYECKMMH HEPABEHCTBAMM, IIOHMMATh HX
MIPAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE F€OMETPUYECKHE TIOCTPOCHUS C TOMOILBIO UPKYJIS U JTUHEUKU.

[IpenMeTHbIEe pe3yiabTaThl OCBOCHUS IPOrpaMMbl yUeOHOTO Kypca K KOHILy 0OydeHus B 8
KJ1acce:

Pacno3naBath OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, IT0Jb30BATHCS UX
CBOMCTBaMU IIPU PELICHUH IT'€OMETPUUECKUX 3aa4.

[IpumeHsTh CBOMCTBA TOYKM NEPECEUEHUs] MeIUaH TPeyroyibHUKa (LEHTpa Macc) B
pelIeHnn 3a/1a4.

Braners monsitueM cpegHed JIMHMM TPEYTrOJbHUKA M TpaAlElHH, MPUMEHATh UX
CBOWCTBA IIpM peUIeHHH reoMerpuueckux 3anad. [lomp3oBarbca Teopemon Paseca u
TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJIS PEIICHUS TPAKTUYECKUX 3a4ad.

[TpumeHsaTh TpU3HAKK NTO100US TPEYTOJILHUKOB B PEILIEHUU T€OMETPUUECKUX 3a/1ad.

[Tonp3oBaThecst Teopemoil [lugaropa s pemeHUs: reOMETPUYECKUX U MPaKTUYECKHUX
3aga4. CTpoUTh MaTEMaTUYECKYO0 MOJENb B IIPAKTUYECKUX 3a/layaxX, CaMOCTOSATENbHO AEIaTh
4epTEX U HAXOAUTH COOTBETCTBYIOIINE JJINHBI.

Bragers NMOHATUSAMHU CHHYCA, KOCMHYCa M TaHI€HCA OCTPOro yria MpsIMOYI'OJBHOIO
TpeyrojpHuKa. [101630BaThCSA HTUMM IMOHATUAMU AJIS PELLICHUS IPAKTUYECKUX 3a1a4.

Bbruucnars  (pa3nuyHbIME - ciocoOamMH) — IUIOMIAAb  TPEYrojbHMKAa M IUIOLIAAU
MHOT'OYTOJIHBIX  (uryp (monb3ysich, TIJe HEoO0XOAUMO, KalbKyasTopoM). IIpumensars
IIOJlyYE€HHBIE YMEHUS B IPAKTUYECKUX 3a7a4dax.

Biagers NOHATHAMHM BIMCAHHOTO W LIEHTPAJIBHOIO YIJIA, HCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yIriax Mexay XopJaMH (CeKyIIMMHU) U yIiie MEeXIy KacaTeJbHOM U XOpIoi
IIPY PELICHUH T'€OMETPUYECKUX 3a1a4.

Bragers MOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IIPUMEHATH CBOMCTBA ONMMCAHHOIO
YEeTBIPEXYTOIBHUKA IIPU PELICHUH 3aa4.

IIpuMeHATh MOJyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMATHYECKUE MOJEIHU AJIs
3aa4 pEAJbHOM JKU3HM M IPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHUS C IPUMEHEHUEM
1oJI00Us M TPUTOHOMETPUH (TI0JIb3YSACh, TJIe HEOOXOAUMO, KaJIbKYJISTOPOM).

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MPOTPaMMBbI Y4eOHOT0 Kypca K KOHIly 00y4YeHus B 9
KJ1acce:

3HaTh TPUTOHOMETPUYECKHE (YHKIUH OCTPHIX YIJOB, HAXOAWTh C HUX IOMOIIBIO
pa3aM4YHbBIE  3JEMEHTHl IPSIMOYIOJIBHOTO TPEYroJIbHUKA («pEUIEHHE MPSAMOYTOJIBHBIX
TPEYroJbHUKOB»). Haxomurs (C NOMOWIBIO  KaJbKYyJIATOpa) JUIMHBI M YIVIBl JUIS
HETaOIMYHBIX 3HAUCHUI.

[Tonmp30oBaThCst  (hopMylaMu  TPUBEICHHS W OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOXAECTBOM JJI1 HAXO0XKACHHUS! COOTHOLIEHUN MEKy TPUTOHOMETPUUECKUMHU BEIMYHHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB I HAXOKIACHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pELIEHHE TPEYrOJbHUKOBY»), IPUMEHATh UX NPU PELIEHUH I'€OMETPUYECKHX
3az1ay.

Brnagers mnoHsATHSMHM 1peoOpa3oBaHMsS  MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HeIX (uryp. Ilomp3oBaThCsi CBOMCTBaMH TOAOOMS TPOU3BOJIBHBIX (UTYP, YMETbH
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BBIYUCIIATH JJIMHBI U HAaXOJUTh YTkl y MOAOOHBIX ¢uryp. [lpumeHsaTs cBoiicTBa mogoOus B
MPaKTUYECKUX 3aJadyaX. YMEThb MPHUBOJUTHL MPUMEPHl MOJOOHBIX (UTYP B OKPY>KAIOIIEM
MHUpe.

[Tonbp30BaThCst TEOpEMaMU O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEACHUN OTPE3KOB
CEKYIINX, O KBa/IpaTe KacaTeIbHOM.

[lonb30BaThCsl BEKTOpamMH, IMOHUMATh HUX TEOMETPUYECKUH U (DU3MUECKHI CMBICI,
MPUMEHATh WX B PELICHUU TeOMETPUYECKUX M (U3NYecKHX 3anad. [IpuMeHATh cKajspHOE
MIPOU3BEICHUE BEKTOPOB I HAXOXKACHUS JJIVNH U YIJIOB.

[Tonp30BaTbCs METOAOM KOOpPJAMHAT HA IUIOCKOCTH, NPHUMEHATH €ro B PEUICHUU
T€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

Bianets moHATHAME NMPAaBWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JUIMHBI JTyT'H
OKPYKHOCTH M PaJMaHHOW MeEpbI yTIila, YMETh BBIYUCIATH IUIOMIAAb Kpyra M €ro 4acTei.
[IpuMeHATH NOJTy4eHHBIE YMEHHMS B IPAKTUYECKUX 3a7a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETPUU (UTYp, TPUMEHSTHh JBH)KEHUS IJIOCKOCTH B
MPOCTEMIINX CITydasiX.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTU4YECKUE MOJACIIH s
3a7ad = peajbHOM  KU3HM U TPOBOJUTH COOTBETCTBYIOILIUE  BBIUYHUCIECHHUS C
MPUMEHEHHEM MOJ00HS U TPUTOHOMETPUUECKHX (PYHKIUH (MOJIb3YsCh, I'Zleé HEOOXOIUMO,
KaJIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pasznena KonngectBo OcHoBHOE OcHOBHBIE BUBI I€ATEILHOCTH 00yUYaIOLINXCS
(TemnI) Kypca 4acoB CoAEpKaAHUE
[Ipocreiine reomeTprudecKue 14 [Ipocreiimue @opmMy/IMpPOBaTHL  OCHOBHBIE  TOHATHUS M OIpPEACIICHHUS.
(GuUrypsl 1 UX CBOICTBA. reOMETPUUYECKUE Pacno3naBaTh n3y4yeHHbIE reOMETpUYECKUE PUTYDPDI, ONpeae/IsiTh
M3mepeHue reoMeTpuyecKux OOBEKTHI. UX B3aMMHOE PACIOJIOKEHHE, BBINOJHATH YEPTEXK MO YCIOBUIO
BEJTMYNH MHOroyroibHuUK, 3a/1a4u.
JIOMaHas. IIpoBoauThs mpocTeliue MOCTPOCHUS C MOMOUIBI0 LUPKYJS U
CwmexHble 1 JIMHEWKHU.
BEPTUKAJIbHBIC YIJIBL. N3MepsATh NMHEWHBIE W YIVIOBBIE BEJIWYUHBI I€OMETPUYECKUX U
Pa6ora IPAaKTUYECKUX OOBEKTOB.
C IPOCTENIINMU OnpenensiTe «Ha ria3» pa3Mepbl peajbHbIX 00bEKTOB, IPOBOAUTH
YepTekKaMH. rpyOyIo OLIEHKY UX pa3MepOB.
N3mepenne TMHENHBIX Pemarsb 3a1a4n Ha BBIYUCIIEHHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.
U YTJIOBBIX BEJIUYHH, Pemarp 3amaun Ha B3aUMHOE PAaCIOJIOKEHHE TIE€OMETPUYECKUX
BBIUMCIIEHUE OTPE3KOB U | (uryp.
YIJIOB IIpoBoauTh KiIacCU(PUKAIMIO YIJIOB, BBIYHCJIATH JIMHEHHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOAMTH HEOOXOIMMBIE J0Ka3aTelbHbIE
paccyXIeHHUs.
3HAKOMHTBCSI ¢ HCTOPHEH Pa3BUTHUS T€OMETPUU
TpeyronbHUKH 22 ITonsiTHE O paBHBIX Pacno3dHaBarh mnapbl paBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
TpEyroJIbHUKax 1 yepTexkax (C yKazaHHeM IMPHU3HAKOB).
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MIEPBUYHBIC
IIPEACTABIICHUS O
paBHBIX QUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haky paBeHCTBa
MPSMOYTOJIbHBIX
TPEYTOJIBHUKOB.
CBOHCTBO METHAaHbBI
MPSIMOYTOJILHOTO
TpEyTOJIbHUKA,
MPOBEAEHHOMU K
TUIIOTEHY3E.
PaBHOGeApeHHbBIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKH.
[Ipu3naku u cBOMCTBA
paBHOOEPEHHOTO
TPEYTOJIbHUKA.
HepagencrtBa

B F€OMETPUHU.
[IpssMoyToJIbHBIM
TPEyTrOJIbHUK C YIJIOM B

30°

BbIBoOMTH ciecTBUS (PABEHCTB COOTBETCTBYIOLIUX 3JIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.

P opMyJIMPOBATH ONPEICIICHUSA: OCTPOYTOIBHOTO, TYIOYTOJIBHOTO,
IPSAMOYTOJIBHOTO, paBHOOEIPEHHOTO, PaBHOCTOPOHHETO
TPEYroJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI, MEAHAHbl TPEYrOJIbHUKA;
CEepPEAMHHOr0 NEPNEHANKYIISIPA OTPE3Ka; IEPUMETPA TPEYTOIbHUKA.
@®opMyJIMpoBaTh CBOWCTBA M NpPU3HAKK PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

Crpouth 4YepTexu, pelmiaTb 3aJa4YM C IOMOIIBID HAaXO0XKJICHHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumMeHATH NpU3HAKU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB
B 33/1a4ax.

Hcnoan3oBath 1U(ppPOBbIE pecypchl AJIsl MCCIE0BAHUA CBOICTB
U3y4aeMbIX puryp.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHUS T'€OMETPUU
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[lapasuienbHbIE IPSMEIE,

CyMMa yTJIOB TPEYTOJIbHHUKA

14

[TapamnensHble npsMbIe,
ux cBoiictBa. Hakpect
Jexalue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHbIE

P [IEPECCUCHUUN
MapajuieNIbHbIX MPSMBIX
cekymieit). [Ipuznak
napajyIeIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOW MPSIMOM
JI0 BTOPOU ITPSIMOM.
Cymma yriioB
TPEYTOJIbHUKA.
BHemnue yriibl
TPEYroJIbHUKA

®opMyIMPOBATH MOHATHE MAPAIICIBHBIX NPIMBIX,

HAXOAUThb IPAKTUYECKHUE TPUMEPBIL.

M3yuars cBoiicTBa yrioB, 0Opa3oBaHHBIX IpU NEPECEUCHUH
NapaJuIeIbHbIX NpsMBIX cekymed. IIpoBoauTe a0Ka3are/bCTBA
napajyieIbHOCTH JIBYX MPSIMBIX C IMOMOIIBIO YTIJIOB, 00pa30BaHHbIX
IIPU IEPECEUEHUH ITUX MPAMBIX TPETHEN IPSIMOA.

BoruucasaTs cymMMy YIJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
HaxoauTth yncioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB

B F€OMETPUYECKUX 3aJa4ax C HCIOJIb30BAHMEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHUTBCS C HCTOPUEI Pa3BUTHS T€OMETPUH

OKpy»KXHOCTb U KpPYT.
['eomerpruueckue
[MOCTPOEHUS

14

OKpyXHOCTB, XOpa 1
JTUaMeTp UX CBOMCTBA.
Kacarenpnas

K OKPY>KHOCTH.
OKpyXHOCTBb,
BITMCaHHAs B yTOJI.

®opMyIMpPOBATH ONpe/eSIeHUs1: OKPY>KHOCTH, XOPbl, AUAMETpa
U KacaTenbHOU K OKpYyKHOCTH. M3y4aTh MX CBONCTBA, MPU3HAKH,
CTPOUTDH YEPTEKHU.

HccnenoBaTh, B TOM 4YKCJIE HCHOJb3YyH HU(POBbIE pecypehi:
OKPYXXHOCTb, BIIMCAHHYIO B yTOJ, IEHTP OKPYXHOCTH,
BIIMCAHHOM B yTOJI; paBEHCTBO OTPE3KOB
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ITonsitue o I'MT,

KacCaTCJIbHbIX.

IIPUMEHEHUE HUcnoas3oBars merox [I'MT i1 nokasarenscTBa TEOpEM O
B 33/1a4ax. nepeceyeHuu OUCCEeKTPUC YIJIOB TPEYroJdbHUKA M CEPEAMHHBIX
buccekrpuca u MEPIECHANKYISPOB K CTOPOHAM TPEYTOJIbHHKA ¢ moMoIibo ['MT.
CEpENVHHBIN OBiageBaTb NOHATHAMHU BIMCAHHON M ONKMCAHHOM OKPYXHOCTEHN
NEPHEHANKYJIISAP TPEYTOJIbHUKA, HAXOAMTh LIEHTPBI ’TUX OKPYKHOCTEH.
KaK TEOMETPUYECKUE Pemiate OCHOBHBIE 3aJa4d HAa IOCTPOEHHE: YIJa, PAaBHOTO
MeCTa TOYEK. JAHHOMY; CEPEIMHHOrO0 MEPNEHAUKYJSIpa JaHHOTO OTpE3Ka;
OKpyXHOCTBb, NPSAMOM, MPOXOJSIIEH Yepe3 NaHHYI0 TOUKY M MEPIEHANKYJISPHON
ONMCaHHas OKOJIO JAHHOW MPSAMOM; OMCCEKTPUCHI IAHHOTO yTia; TPEyrodbHUKOB
TPEYTOJIbHUKA. 10 Pa3JINYHBIM 3JIEMEHTaM.
OKpyXHOCTBb, 3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS T€OMETPUH
BIIMCAHHAs B
TPEYTOJIbHUK.
[Ipocrenmue
3a/1a4M Ha
IIOCTPOEHUE
[ToBTOpeHue, 0000IIeHNE 4 IToBTOpEHNKE N Pemath 3a1a4M Ha OBTOPEHUE, WIUTFOCTPUPYIOIIHE CBA3U MEXKITY
3HAHWUU 0000111€HEe OCHOBHBIX pa3IU4HBIMU 4aCTSIMM Kypca
HOHSTHHM U METOI0B
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB I1O ITIPOTPAMME
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8 KJIACC

Tpaneuus, e€ cpeaHss
JIVHUSL.
[IponopuuonanbHbIE
OTPE3KHU.

LlenTp macc B

HanmenoBanue pasznena KonungectBo OcHoBHOE OcHOBHBIE BUBI I€ATEILHOCTH 00yUYaIOLINXCS
(TembI) Kypca 4acoB COoAEpKaAHUE

UeThIpEXYTOIbHUKA 12 [Tapamenorpamm, ero MN300paxaTs M HAXOAUTH HA YEPTEKAX YETBIPEXYTONBHUKH
IIPU3HAKYU U CBOMCTBA. Pa3HBIX BUJIOB U UX 3J€MEHTHl. @OPMYJIHPOBATH ONPe/ieICHHS:
YactHble ciiydan napajuiesiorpamMmma, — NpsMOYrojbHUKa,  pomOa,  KBajpara,
NapaJiIeIorpaMMOB Tpaneunuu, paBHOOOKO! Tpamneuu, NpsiMOyrojbHOM Tpanenuu.
(mpsiMOYTOJIbHUK, poMO, | /loka3bIiBaTh U MCNOJAb30BATH MPH pPellieHHH 3a/1a4 MPU3HAKU
KBaJpaT), UX MPU3HAKK | M CBOMCTBAa: TMapajuieorpamMma, MpSIMOYTOJbHUKA, pomoa,
u cBoiicTBa. Tpamenus. KBajipaTa, Tpaleluuu, PaBHOOOKOW Tpamenuu, MpsMOYTroJbHOU
PaBHOOOKas 1 TpaIeuuH.
IPSAMOYTOJIbHAS IlpumeHsaTH MeTOA  YJIBOCHUS MEIWaHbl TPEYIrOJbHHUKA.
Tpanenuu. Hcnoab3oBarh 1uppoBbIE PECYpChl ISl UCCIIEI0OBAHUS CBOMCTB
Meron yiBoeHus U3y4aeMbIX QUryp.
MEUaHBL. 3HAKOMHUTBCS C HCTOPUEI Pa3BUTHS T€OMETPUH
LlenTpanbHas
CUMMETpPUS

Teopema daneca u Teopema o 15 Teopema Daneca n IIpoBoaUTL NMOCTPOEHHMSI C MOMOUIBIKD LIMPKYJS U JIMHEHKU C

[IPOIOPIIHOHAIBHBIX OTPE3KaX, Teopema o HCII0JIb30BaHKE TeopeMbl Pajeca U TEOpEMbI

10X0GHBIE TPEYTOIBHUKH MPOMOPIUOHATBHBIX 0  MPOMOPLUUOHAIBHBIX  OTpPE3Kax, CTPOMTH  YETBEPTHI
OTpEe3Kax. MIPONOPIUOHANIBHBIN OTPE30K.
CpeaHsist IMHAS IIpoBoouTh  10Ka3aTENBCTBO _TOrO,  4TO  MEJMaHbI
TPEyTONbHHUKA. TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOU TOYKE, U HAXOJAUTH CBS3b

C LEHTPOM MAacC, HAXOAMTh OTHOULICHUE, B KOTOPOM MEIHUAHbI
JEJISTCS TOYKOM UX IepEeCEeUCHUs.

HaxomuTh 1o o0HBIE TPEYrOJIbHUKH Ha TOTOBBIX YEpTEXKax C
yKa3aHHUEM COOTBETCTBYIOIINX MPU3HAKOB TOJO0HS.

Pemars 3agauM Ha MOJOOHBIE TPEYTOJBHUKH C TOMOIIBIO
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TPEYTrOJIbHUKE. CaMOCTOSITEJILHOTO TOCTPOCHUSI YEpTeX)Eed U HaAXOXKICHUS
ITono6HBIE MOJ00HBIX TPEYTOJIBHUKOB.
TpeyronbHUKH. Tpu IIpoBoguTh A0Ka3aTENBCTBA C MCIOJIB30BAHUEM IMPHU3HAKOB
IpU3HaKa Moao0us T10100MS.
TPCYTOJTbHUKOB. Jloka3plBaTh TpH IIPU3HAKA [OJOOMS  TPEYrOJLHHUKOB.
Tpnmenenue I[IpumeHATH MOJTyYEHHBIC 3HAHUS npu peleHuun
no100us mpu
TEOMETPUUECKUX M MPAKTUUECKUX 3a/1au.
CIICHU U .
P 3HAKOMHUTBCS C HICTOPUEN Pa3BUTHS T€OMETPUH
MPaKTUYECKUX
3aja4
[Inomans. Haxoxxnenue 14 CBoiicTBa wiomanel OBJjageBaTh NEePBUYHBIMH TNpeACTABJIeHUsIMH 00 oOmeH

[UIOIIA/IEH TPEYTOJIbHUKOB U
MHOTOYTOJIbHBIX (PHUTYD.
[Tnomaau mogoOHBIX GUTyp

TEOMETPUYECKUX PUTYP.
@opMynbl I TUIOLIAAH
TpEyTOJIbHUKA,
napasuiesiorpamma,
Tparneuuu.

Bruncnenne miiomanaei
CJIO’KHBIX duryp.
[Imomamn  ¢uryp  Ha
KJIeTYaTon Oymare.
IInomanmn I10T00HBIX
duryp.

3agaun ¢ MPaKTUYECKUM
COZEpKaHUEM.

Pentenune 3amau c
MMOMOIIBIO METO/J1a
BCIIOMOTaTeJILHOM
TIOIIA TN

TeOpuH TuIoaau (Mepbl), (POPMYJIMPOBATH CBOIMCTBA TUIOIIA/IH,
BBISICHSTh WX HATJISITHBIN CMBICIT.
BoiBoanTh bopmybI TUTOIIATH
TPEYTOJIbHUKA, Tparnenuu u3
MPSMOYTOJIbHUKA (KBaapaTa).

napasuiesiorpamma,
bopmybl IoUIaau

BoiBoauTh (HOpMyIIBI TUIOMAAM BBIMYKIOTO YETHIPEXYTOIbHUKA
Yyepe3 QUAaroHadd W yroid Mexnay HumMu. HaxomuThs muiomamau
buryp, m300paKEHHBIX Ha KJeT4aTOW Oymare, MCIOJIb30BATh
pasoueHue GUTyphl Ha 9YacTH U JIOCTParBaHUE.

Pa3oupar, npuMepbl  HCIONB30BAaHUSA  BCIIOMOIaTEILHOM
TUTOIIAIN JUIS PEIICHHS T€OMETPUUYCCKUX 3a/1aY.

HaxoauTsp momaay mofo0HeIX GUryp.

BbIluMcasTh IUIOMATU  PA3IMYHBIX MHOTOYTOJIBHBIX — (HUTYD.
PemaTth 3a1a4u Ha IUIOIIAAb C IPAKTHISCKUM COJICPIKaHUEM
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Teopema IIugaropa u Havana

TPUTOHOMETPUH

10

Teopema Iludaropa, u eé
pUMEHEHHE.
Onpenenenue
TPUTOHOMETPUIECKUX
(GyHKIUI OCTPOro yria
IPSMOYTOJIHHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUIECKUE
COOTHOUICHHUS

B IIPSIMOYTOJIBHOM
TpEyroJbHUKE.

OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXIECTBO

JokaspiBaTh TeopeMmy Iludaropa, mucmoab3zoBarb €€ B
INPAKTUYECKUX BBIYMCIICHUSX.

®opMyJIMpPOBaTh ONPE/EIICHNUS TPUTOHOMETPUUECKUX (YHKIUN
OCTPOTrO yIJIa, HPOBEPATH UX KOPPEKTHOCTE.

BbiBoauTH TPUTOHOMETPUUECKHUE COOTHOUIEHUS B
pSIMOYTOJIbHOM TPEYTOJIbHUKE.
HccnenoBars COOTHOILIEHUS MEXITY CTOPOHAMHU B

IIPSAMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaaMu B 45° u 45°; 30°

u 60°.

HUcnoab3oBarb  (opMyabl  NpPUBENEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOJIECTBO s HaXO0XICHUS
COOTHOIICHUNA  MEXAy TPUTOHOMETPUYECKUMHU  (YHKUUAMHU
Pa3IUYHBIX OCTPHIX YIJIOB.

IIpuMeHATh NONyYEHHbIE 3HAHUA WU YMEHHsS IpU pPELICHUU
IPaKTUYECKUX 3ajJad.

3HAKOMHTBCS ¢ MCTOPUE Pa3BUTHUS T€OMETPUU

YTl B OKPYKHOCTH.
BrircanHbIe 1 OTMCAHHEIC
YETHIPEXYTOJbHUKH.
KacarenbHble

K OkpyHOCTHU. Kacanue
OKPYKHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIE YTJIHI,
YIOJI MEXIY
KacaTeJbHOM U
XOPIOM.

Yribl MeX Y
XOpJIaMu 1
CEKYILIUMH.
Bnucannsie u
OITMCAHHBIC
YETBIPEXYTOJIbHUKH, UX
IIPU3HAKU U CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

@opMyIMPOBATH OCHOBHBIE ONIPEICICHUS, CBA3aHHBIC

C yriamMu B Kpyre (BIHMCAHHBIM YTroil, UEHTPAJIbHBIMA Yrod).
HaxonuTh BHUCaHHBIE YIUIBI, OMMPAIONIMECS HA OJHY AOYTY,
BBIYMCJSATh YIJIbl C MOMOIIBID TEOPEMBbl O BIMCAHHBIX YIJIAX,
TEOPEMBbl O BIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
LEHTPaIbHOM YTJIE.

HccaenoBaTh, B TOM 4YHCIe C MOMOIIBI0 HU(POBBIX PECypcoB,
BIIMCAaHHBIE U OIMCAHHBIE YETBIPEXYTOJIbHUKHA, BBIBOAMTBH HX
CBOWCTBA U IPU3HAKH.

Hcnonb30BaTh 5TH CBOMCTBA U IPU3HAKU IIPU PELICHUU 3a/a4.

Pemars 3ajauMm Ha NOBTOpPEHHUE, WIIOCTPUPYIOLIUE CBS3H
MEX]ly pa3IMuyHbIMH YacTSMU Kypca
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IIPH PEIICHUH
TEOMETPUUYECKUX
3a/1a4.

Bzanmnoe
PacCToIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTelbHBIC.

Kacanue okpyxHocTen

[ToBTOpEeHue, 0600IIeHNE 4 [ToBTOpEHME

3HAHUM OCHOBHBIX MOHATUH
U METOJIOB KypCOB 7/
1 8 KJIacCOB,
000011IeH1E 3HAHUI

OBIIEE KOJIMYECTBO 68

JACOB IIO ITPOI'PAMME
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9 KJIIACC

¢buryp. Teopema o
MIPOU3BE/ICHUN
OTPE3KOB XOp/I,
Teopema o
MIPOU3BE/ICHUN
OTPE3KOB CEKYLIUX,
Teopema o KBajipare
KacaTeJlbHOM.
[IpumeHeHue B
pelIeHuun
T€OMETPUYECKUX 3a]a4

HanmenoBanue pasznena KonngectBo OcHoBHOE OcHOBHBIE BUBI I€ATEILHOCTH 00yYaIOIINXCS
(Tembl) Kypca 4acoB COZEpKAHUE

Tpuronomerpus. Teopemsl 16 Ornpenenenne ®opMyJIMpOBaTh onpeaeaeHUs] TPUTOHOMETPUUECKUX (QYHKUIUN

KOCUHYCOB U CUHYCOB. TPUTOHOMETPUUYECKUX TYIBIX U MPSMBIX YTJIOB.

Petienne TpeyroibHUKOB ¢Gynkumit yriaos ot 0° go | BBIBOAMTE TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C paJnycom
180°. ®opmyms OTIMCAHHOMN OKPY>KHOCTH).
HPUBEIECHMS. BeiBoauts (Qopmysibl IS BBIYHCJICHUS IUIOIAAed ¢
TeopeMa KOCHHYCOB, HUCII0JIb30BAHUEM TCOPEM TPUTOHOMETPHUHA ((bOpMy.Ha IIomaan
TeopeMa CHHYCOB. TPEYTOoJbHUKA Yepe3 JIB€ CTOPOHBI U YTOJI MEXKy HUMHU, popMya
Pemenue TPEYTrOJILHUKOB. miomaan 4YCTBIPEXYIrOJIBHUKA YCpPEe3 €Tro AuaroHalnu W YIroll
HpaKTI/I‘lCCKOC MCXKIY HI/IMI/I). Pemathb TPCYTOJbHUKH.
NpPUMEHEHHUE JIoKa3aHHbIX| Pelarh NpakTHYecKue 3alauyd, CBOIALIMECS K HaXO0XKIECHHUIO
TEOpEM Pa3JIMYHBIX DJIIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue mogo0us. 10 [TonsiTue o OcBanBaTh noHsiTHE TIpeoOpazoBanusa nmoaodus. UccsenoBarh

MeTpuiecKkre COOTHOLIEHUS peoOpa3oBaHUU OTHOUICHUE JIMHEHHBIX 3JIEMEHTOB (UTYp MpH NpeoOpa3oBaHUU

B OKPY>KHOCTH no100usl. o00usl.
CoOTBETCTBEHHBIE Haxomntp MIPUMEPHI noa0ous B OKpY’Karolleu
AJIEMEHTHI TOJI0OHBIX JIEACTBUTENBHOCTH.

BoiBOOUTH MCTPHUYCCKHNEC COOTHOIICHHA MCKIAY OTPE3KaMU XOPU,
CCKYIIHX U KAaCaTCJIbHBIX C HCIIOJIB30BAHUEM BIIMCAHHLBIX YIJIOB H
HOIIO6HBIX TPCYIrOJIbHUKOB.

Pemartnb IrCOMCTPUYCCKHC 3aJla4U U 3aaa4U U3 peanLHoﬁ KHN3HHU C
HCIIOJBb30BaAHUCM HOI[O6HI>IX TPCYIroJbHUKOB

70



BekTopsl

12

Ornpenenenue
BEKTOPOB, CIIOKEHHE
Y BBIYUTAHUE
BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YUCIIO.
DuU3nYeCcKui u
r€OMETPUYECKUN
CMBICIT BEKTOPOB.
Pa3znoxxeHnue BekTopa
10 IBYM
HEKOJIJTUHEAPHBIM
BEKTOpPAM.
Koopannatel
BEKTOpA.

CxansipHoe

IMPOU3BCACHUC BCKTOPOB,

€ro NpUMeHEeHUue NI
HAXOXJICHUS JUTUH U
YTJIOB.

Penrenwne 3amau c
MTOMOII[bIO0 BEKTOPOB.
[IpumeHeHne BEKTOpOB
JUISL pelieHus 3a/1a4
bu3uKn

HUcnouab30BaTh  BEKTOPHl  KaK  HaNpaBJICHHBIE  OTPE3KH,
HCCJIeI0BATh TECOMETpUUECKUl (mepeMenieHne) U (HU3nIECKuid
(cuiia) CMBICITBI BEKTOPOB.

3HaTh onpeaeieHUsI CyMMBI U Pa3HOCTH BEKTOPOB, YMHOEHUS
BEKTOpa Ha YHCII0, UCCJAEA0BATh T€OMETPUUYECKUN U PU3NYECKUN
CMBICTBI 3THX onepauuii. Pemarb reoMeTpuyeckue 3aiadyu C
MCIIOJIb30BAHUEM BEKTOPOB.

PackiiaabiBaTh BEKTOP M0 IBYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnonb30BaTh CKaIpHOE MPOU3BEICHUE BEKTOPOB,

BBIBOJIMTH €0 OCHOBHBIC CBOMCTBA.

BohruucasaTe cymMmy, pa3HOCTh M CKalsipHOE IPOU3BEICHHE
BEKTOPOB B KOOPAMHATAX.

[IpuMeHsITH CKAIIpHOE MPOU3BEACHHUE ISl HAXOXKICHUS JIMH U
yTJIOB

lleKapTOBBIKOOPﬂHHaTBIHa
IIJTOCKOCTH

JlexapToBbl
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEHHE IPAMON.
YpaBHeHue
OKPY>KHOCTH.
Koopannarsl Touek

OcBanBaTh NOHATHE NPSIMOYTOJIBHON CHCTEMBI KOOPJMHAT,
JIEKapTOBBIX KOOPJAUHAT TOYKH.

BeIBoAMTH ypaBHEHHE NPSIMOM UM OKPYXKHOCTH. Bbiaeasitb
MOJHBIM  KBaApaT JUId HAaXOXKICHHUS LEHTpa U paauyca
OKPY2HOCTH I10 €€ YPaBHEHHUIO.

Pemiarh 3a7auM Ha HaXOXKJICHUE TOYEK NEPECEUCHUS MPSIMBIX U
OKPYKHOCTEHW € MOMOUIpI0 MeToAa KoopauHaT. McmoJib3oBaThb
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nepeceveHus
OKPY>KHOCTH U
MPSIMOM.

Metona KoopIMHAT
MIPU PEIICHUN
TEOMETPUUECCKUX
3a/1a4, MPaKTUUECKUX
3a71a4

CBOICTBA yIJIOBOTO KO3 pUIIMEHTa IPSIMOWA TP PEIICHUHU 3a]ad,
JUISL OIIPEJICTICHUS] PACIIOJIOKEHHS TIPSIMOM.

I[IpuMeHsATH KOOpAMHATBHI MPU PELIEHUU TEOMETPUUYECKUX H
NPAKTUYECKUX 3a/1a4, JAJIsl IOCTPOSHHS] MaTEMaTHUYECKUX MOAeNen
peanbHBIX 3a/1a4 («METOJI KOOPAUHATY).

[Mosb30BaTbesl 111 MOCTPOCHUS U UCCIEAOBAHMM LU(PPOBBIMU
pecypcamu.

3HAKOMHUTBCS C HCTOPUEI PA3BUTHS T€OMETPUH

[IpaBuIbHBIE
MHOT'OyTOJIbHUKH. JlJTnHA
OKPY’KHOCTH U ILTOIIA/1b
KpyTa.

Brruncienue twiomniaien

[IpaBuibHBIE
MHOT'OYTOJIBHUKHU.
Yucno n. Jlnvna
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Papuannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

D opMyTHPOBATH OINPEACIICHUE TPABUIBHBIX MHOTOYTOJIbBHUKOB,
HAXOAUTh UX »dJeMeHThl. I[lob30BATHCH TOHSITUEM JJTMHBI
OKPYXHOCTH,  BBEACHHBIM  C  TIOMONIbIO  TMPABUIIBHBIX
MHOTOYTOJIbHUKOB, ONPeNeJsAiTh YUCIO T, JUIMHY JYyTd |
paauaHHYyIO Mepy yria.

IIpoBoauTh mepexoa OT paguaHHOM MEphI yIila K TPagyCHOU U
Hao000pOT.

OmnpeneasTe MJI011A1b KpyTa.

BoiBoguths (opmyJibl (B TpagyCHOW W paJuaHHON Mepe) IS
JUIMH JIyT, TUIONIaJ€il CEKTOPOB U CErMEHTOB.

BoruncasaTe miomand  (GUryp, BKIIOYAIOMIUX  DJIEMEHTHI
OKPY>KHOCTH (KpyTa).

HaxoauTh 1io1mmaay B 3a/1auax peaabHOMN )KU3HU

HBI/DKGHI/I}I IINTOCKOCTH

[TousATHE O IBM>KEHUU
IJIOCKOCTH.
[TapannensHbIiA
IIEPEHOC, TIOBOPOT
[Ipumenenue

IIPU PELIEHUH 3a]1a4

Pa30upatsb npuMepsl, WUTIOCTPUPYIOIINE TOHATHUS TBUKEHUSI.
@opmMyIMpPOBaTh  OINpPEJCICHUS MapajuieIbHOTO IepeHoca,
IIOBOPOTa M OCEBOM CHMMETpUU. BBIBOAMTH HX CBOWCTBA,
HAXOIMThb HEIOBUKHBIC TOYKHU.

HaxoautTh TEHTPHI UM OCH CHMMETPUN MPOCTEUIUX QUryp.
IIpumMeHATs DApaJUICIBHBIA IIEPEHOC U CUMMETPUIO IIpH
pelIeHN TeOMeTPUUYECKUX 3aa4 (pa30upars mpUMEpHI).

Hcnoab3oBaTh i MOCTPOSHUS W UCCIENOBAHUN IHU(PPOBHIE
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pecypchl

[ToBTOpeHue, 00001IEHNE, 7 Teopema I[Tudaropa u OnepupoBaTrh NOHATHUAMHU: (QUrypa, TOUYKa, MpsMas, yrodi,
CHCTEeMAaTH3alHs 3HAHUH Hayajla TPUTOHOMETPUH. | MHOTOYTOJIBHUK,  PAaBHOOEAPEHHBII M PaBHOCTOPOHHHMU
Pemenne o0mmx TPEYTOJIbHUKH,  MPSAMOYTOJBHBIM  TPEyrOJbHHK, MEAHAHA,
TPCYTOIEHHUKOB. OucceKTpuca M BbICOTA TPEYroJibHUKA, MapajienorpaMm, pomo,
IIpasuibHbre IPSAMOYTONILHUK, KBAJIPAT, TPAIEIHUS; OKPYKHOCTh, KacaTelbHas;
MHOTOYTOJIbHUKH. PaBEHCTBO U M0100Ke PUTYp, TPEYTrOJIbHUKOB; NapalIeIbHOCTh U
[IpeobpazoBanus
NEPIEeHIUKYSIPHOCT ~ MPSIMBIX, YroJl ~ MEXIy  MpsIMbIMH,
}1?[1210;213:; TMoxoGHe. CUMMETpPHSI OTHOCUTEIBHO TOUKH U MPSIMOM; JJIMHA, PACCTOSTHUE,
CrmmeTpus. BEJIMYMHA yTJIa, TUIONIA/lb, IEPUMETP.
Thiowans. HUcnoab3oBars  Qopmyabl:  nepuMerpa U IUIOLIAAM
BLIauCIICHIE MHOTOYTOJIbHUKOB, JIJIMHBI OKPYKHOCTH M IUIOLIAAM Kpyra,
woniazneii. Iomanu 00bEMa MPSIMOYTOJILHOTO MapasuleenuIe a.
OJOOHBIX (QHUTYP. OnepupoBars  NOHATHAMM: IpsIMOYTOJIbHas ~ CHUCTEMa
JlexapToBBI KOOpAMHAT, BEKTOP; HMCHOJb30BATH OTH  IOHATUA  JUIA
KOOpJMHATHI HA IIPEJICTABICHUS JAHHBIX M PEIICHHs 3aJad, B TOM 4HCIE W3
IUIOCKOCTH. JIPYTUX y4eOHBIX IPEIMETOB.
Bekropsl Ha iockoctu | Pemrare  3aJayM  Ha  [IOBTOPEHHME  OCHOBHBIX  IIOHATHUH,
WUIIOCTPALMIO CBS3€M MEXIYy pa3iIu4HbIMH 4YacTsIMH Kypca.
Be10upaTs MeTOx [T peLIeHUS 3aJauH.
Pemarts 3agaun 13 IOBCEeIHEBHOM YKU3HU.
OBIIEE KOJIMYECTBO 68
JYACOBIIO
[TPOI'PAMME
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUMTEJIBHAS 3AIITMCKA

B coBpemMeHHOM 1H(POBOM MHpPE BEPOATHOCTh MU CTATHCTUKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTb, KaK C TOYKH 3PEHMSI MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIU B
oOpa3oBaHUM, HEOOXOAMMOM KaXJAOMy ueloBeKy. Bospacraer umcino mnpodeccuid, mnpu
OBJIaJIECHUU KOTOPBIMHU TpeOyeTcsi Xxopoluas 0a3oBas MOATOTOBKA B 00JACTH BEPOATHOCTH U
CTaTUCTHKH, Takas MOJArOTOBKA Ba)kKHA JUIS MPOJOJDKEHUS OOpa30BaHMSI U JJIs YCIEUTHOU
npodeccruoHanbHONU Kapbephl.

Kaxxnplii yenoBeK MOCTOSIHHO NMPUHUMAET pPEIIeHHs] Ha OCHOBE HMMEIOUIUXCS y HEro
JaHHBIX. A JUIsi OOOCHOBAHHOTO NPUHSATHS PEUICHUS B YCIOBHUSX HENOCTAaTKa MIM U30BITKA
nHpopManuu HEOOXOJUMO B TOM YHUCJIE XOpOHIO C(HOPMUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTHYECKOE MBIIIJICHHE.

NMeHHO MO3TOMY OCTpO BCTalda HEOOXOAMMOCTH c(opMHUpOBaTH y OO0yuarolUXCs
(GYyHKIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOLIYI0O B ce0f B KadecTBE HEOThEMIIEMOM
COCTaBIIAIOIIEH yMEHHUE BOCHPUHMMATh M KPUTUYECKHM aHAIM3UPOBaTh HWHGPOPMALHIO,
MPE/CTAaBICHHYI0 B pa3M4yHbIX (opmax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOIHMX
pEaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN, IPOU3BOIUTD IIPOCTENUIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4YeOHOM Kypce ¢ OCHOBHBIMM IPUHIMIAMHM cOOpa, aHaiIu3a MU
NpPEeCTaBIEHUs JaHHBIX U3 Pa3lIMuUHBIX cep KU3HU oOliecTBa M rocyAapcTBa MpuoOIIaeT
oOyyaromuxcst K oOIIEeCTBEHHbIM HHTepecaM. M3yueHne OCHOB KOMOMHATOPUKH pa3BUBAET
HaBBIKM OpraHu3aluu nepebdopa U Mojacy€éra yuciia BapuaHTOB, B TOM YHUCII€ B IPUKIAJHBIX
3ajjauyax. 3HAKOMCTBO C OCHOBaMHU Teopuu rpad)oB co3daéT MareMaTHYecKuil (yHAaMeHT
s (OpMUPOBAaHUS KOMIIETEHIUI B 001acTH HH(OPMATUKU U HUPPOBBIX TeXHOJIOTUH. [Tpu
U3yYeHUH CTaTUCTUKU M BEPOSTHOCTH OOOralaroTcsi MNpPEJCTaBIECHUS OOydaroluxcs o
COBPEMEHHON KapTHHE MMpa U METOJlaX €ro MccieloBaHMsl, (GOPMHUPYETCs MOHUMAHUE POJIH
CTaTUCTUKU KaK MCTOYHMKA COLMAIbHO 3HAUMMON MH(OPMALMU U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBILLUICHHUS.

B cooTBeTcTBUM ¢ IaHHBIMHU LIEJSIMH B CTPYKTYpe MpOrpaMMbl y4yeOHOro Kypca
«BeposITHOCT M CTAaTHCTUKa» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIIEJIEHBI CIEIYIOIINE
coJiepkareiabHO-MeToAnueckue nuHUM: «lIpencraBineHne  JaHHBIX M ONHKcATENbHas
CTaTUCTUKAY», «BeposTHOCTHY, «DIeMeHThl KOMOMHATOPUKNY», «BBeneHue B Teopuio rpadony.

Copepxanune nuHuM «lIpencraBieHne NaHHBIX M ONUCATENBbHASI CTATUCTUKA» CIIYKUT
OCHOBOM JUTsl (GOPMUPOBAHUS HABBIKOB pabOThI C MH(POPMALIMEN: OT YTEHUSI U MHTEpIpEeTaluu
uH(popManMK, TPEACTaBICHHON B Tabnuiax, Ha AuarpaMmax u Tpadukax, 10 cOopa,
IIPE/ICTABIICHUSI M aHaJIW3a JaHHBIX C MCIOJb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTHK
CpeoHMX H paccenBaHuA. PaboTtas ¢ JaHHBIMH, OOydalolMecs y4arcs CUUTHIBATh U
MHTEPIPETUPOBATh JAHHbBIE, BBIABUIATh, APTYMEHTUPOBATh W KPUTHKOBATh MPOCTEHIINE
THIOTE3bl, Pa3MBIIUIATh HaA (PAKTOpaMu, BBI3BIBAIOLUIMMH HW3MEHYHBOCTb, M OIICHMBATh HX
BJIMSIHUE HA PACCMATPUBAEMbIE BEJIMYMHBI U MTPOLIECCHI.

NHTynTHBHOE  NpPENCTAaBICHHME O  CIy4alHOM  M3MEHUYMBOCTH,  MCCIIEIOBAHME
3aKOHOMEPHOCTEHW U TEHJICHUHUHU CTAHOBUTCS MOTHUBHPYIOLIEH OCHOBOM IUIS U3YYEHUS TEOPUHU
BEpOSITHOCTEN. boibllioe 3HaueHHME MMEIOT MPAKTUYECKUE 3aJaHMs, B YACTHOCTH OIIBITHI C
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KJIACCUYECKUMU BEPOSITHOCTHBIMHU MOJEIISIMU.

[loHsiTHE BEPOATHOCTH BBOJMUTCS KakK Mepa MpaBlonoaodus ciydaitHoro coOwitud. [Ipu
M3YYeHHH Y4YeOHOro Kypca oOydarolmuecs 3HAKOMSTCS C MPOCTEHIIMMH METOAAMHU
BBIUMCIIEHUS BEPOSITHOCTEH B  CIAy4YalHBIX OJKCHEPUMEHTaX C  PaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMU MCXOJIaMHU, BEPOSATHOCTHBIMU 3aKOHAMM, MO3BOJISIOUIMMHU CTABUTh U pEIIaTh
Oosee ciokHbIe 3a7a4d. B yueOHbI Kypc BXOJAT HayajdbHBIE MPEACTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO  OOYYarolIuxcs
MHO>KE€CTBAMH M OCHOBHBIMH OINEpalUsSIMU HaJl MHOXKECTBaMH, PacCMaTPUBAIOTCA MPUMEPHI
MIPUMEHEHUS JJIsl pElIeHMs] 3a]1a, a TAK)Ke UCIOJIb30BaHMS B IPYIMX MaTeMaTUYECKUX Kypcax
U y4eOHBIX MpeaMeTax.

B 7-9 kmaccax uzywaercst y4yeOHbI Kypc «BeposTHOCTh M cTaTUCTHKa», B KOTOPBIM
BXoaAT pazaensl: «[IpencraBneHue NaHHBIX M ONMcCaTellbHAas  CTaTUCTHKA,
«BeposTHOCTBY, «JIeMEeHThl KOMOMHATOPUKNY, «BBeneHne B Teoputo rpadony.

OO6miee 4McIO YacoB, PEKOMEHJOBAHHBIX JUIsl M3y4deHUsi ydeOHOro Kypca
«BepositHOCTh W cTaTucTHKa», — 102 yaca: B 7 kmacce — 34 uaca (1 yac B Hezenio), B 8
knacce — 34 yaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B Henenio).

COJEPKAHUE OBYYEHUA

7 KUIIACC

[IpencraBnenue OaHHBIX B BHJE TaOnull, auarpamm, rpadukoB. 3anojHEHHE
Ta0IHI], YTEHHWE U MOCTPOEHUE AuarpamMm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTroBhIX). UTeHHE
rpadukoB peadbHBIX TNporeccoB. V3Bneuenne wuHOpMaMK H3 AUArpaMM M TaOJHIL,
UCIIOJIb30BAHNUE U UHTEPIpPETAIUs JaHHbBIX.

OnucatenbHasi CTATUCTHKA: Cpe/iHee apudMeTHIecKoe, MeIuaHa, pa3mMax, Hau0oJblee 1
HauMEHbIIIee 3HaYeHHsI Habopa YMCIOBBIX JaHHBIX. [[puMepsl cirydaiiHO N3MEHYHBOCTH.

Cry4aifHbIi SKCIIEpUMEHT (OTIBIT) M CydaifHoe coObITHe. BeposTHOCTh 1 wacToTa. Poib
MaJIOBEPOSITHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MpUpOJe U B obmecTBe. MoHeTa U
UrpajbHasi KOCTh B TEOPUU BEPOATHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep W cymMmapHas CTENEHb
BepunH. [IpencraBnenue o cesiznoctu rpada. Llenu u nukinel. [Tyt B rpadax. O6xon rpada
(otinepoB myTh). [IpencraBienue o6 opueHTHpOBaHHOM rpade. PereHue 3agad ¢ TOMOIIBIO

rpados.

8 KJIACC

[IpencraBienue qaHHBIX B BUJIE TaOJIUL, TUarpamMmm, rpauKoB.

MHOX€eCTBO, JIEMEHT MHOXECTBA, NOJAMHOKecTBO. Omnepanuu Haa MHOXECTBaMHU:
o0benuHeHne, IepecedeHue, nomnonHeHue. CBoiicTBa omepauuid HajJg MHOXECTBAMU:
[IEPEMECTUTENILHOE, COYETATENIbHOE, paclpeAcIuTeNbHOe, BKIOYEHUS. lcnosb3oBaHue
rpau4ecKoro MpeaCTaBICHNUsS MHOXKECTB JUISl ONMMCAHUS PEaJbHBIX MPOIECCOB U SBICHHM,
IIPY pEeUICHUH 3aay.

N3mepenue paccenBaHusl JaHHBIX. Jlucrnepcus M CTaHAAPTHOE OTKIOHEHHME YHCIOBBIX
HabopoB. J{narpamma paccenBaHus.

DneMeHTapHble COOBITHS ciydaiiHoro ombiTa. CrydaiiHele coObiTusi. BepostHocTH
coObITHIl. ONBITEI C PAaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU COOBITUSIMU. CIy4aiiHBIA BBIOOP.
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CBsi3pb MeXAy MAaJOBEPOSTHBIMU U MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSIMU B IPHUPOJE,
oOI1ecTBE U HAyKe.

HepeBo. CBoiicTBa JI€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYIIECTBOBAaHUE BUCAYEH
BEPIIMHBI, CBSI3b MEKIY YMCIOM BEpIIMH M 4uciaoM pédep. IlpaBuiio ymHoxkeHus. Pemienue
3a/1a4 ¢ TOMOIIbIO TPpadoB.

[IporuBomnonoxusle coObiTUsA. Juarpamma Oiinepa. OObenquHEHHME U TepeceyeHHe
coObiTuii. HecoBMmecTHpie coObiTHs. Dopmyna CHOXKEHHUS BEpOSTHOCTEW. YcCIOBHas
BeposTHOCTh. [IpaBuno ymuoxenus. HezaBucumoie coObitus. IlpeacraBienue skcrepumMeHTa
B BHJE JepeBa. PemeHue 3aJad Ha HaXOXJAECHHE BEPOSITHOCTEH C MOMOUIBIO JEepeBa
CIIy4ailHOTO SKCIIEPUMEHTA, arpaMm Diliiepa.

9 KJIACC

[IpencraBnenue maHHBIX B BHUJIE TaOMUII, AUarpaMm, rpaduKoB, MHTEPIpETalNs JaHHBIX.
UteHue u mocTpoeHue Taldaull, AuarpaMm, rpauKoB MO peaabHbIM JaHHBIM.

[TepecranoBku u ¢akropuan. Coueranus u yuciao codetanuid. Tpeyrompauk Ilackais.
Pemienue 3a1a4 ¢ ucnonp30BaHuEM KOMOUHATOPUKH.

['eomerpuueckass  BeposiTHOCTh.  CiyuyallHbIi  BBIOOp TOYKHM H3  (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTH.

UcnbiTanne. Ycnex u Heypada. Cepust ucnblTaHuid A0 nepBoro ycmnexa. Cepus
ucnbeiTanuii beprysm. BepostHOCTH COOBITHIN B cepUU UCTIBITaHUN bepHyu.

CrnydaiiHasi BeIMYMHA U paclpelesieHue BEpOosITHOCTEN. MaremaTuyeckoe OKuJaHue U
mucnepcusi. [Ipumepsl MaTeMaTUYECKOro OKUJAHUS KaK TEOPETUYECKOTO CPEAHEro 3HAUECHUS
BEJIMYMHBI. MaTeMaTH4ecKoe 0KUAAHUE U JUCIIEPCHUS CIIyYalHOM BEJIMYHMHBI «UUCIIO YCIEXOB
B CEpUHU UCIIBITAHUN bepHym.

[TonsiTue o 3akoHe OoNbIIUX YKcen. M3MepeHne BepoITHOCTEN ¢ TOMOIIIBIO YacTOT.

Pounb 1 3HaueHue 3akoHa OOJIBIINX YUCEI B IPUPOJIE U OOIIIECTBE.

IHNPEJAMETHBIE PE3YJIbTATbBI
[IpenMeTHbIe pe3yabTaThl OCBOSHUS MIPOTrPaAMMbl Y4€OHOTO Kypca K KOHIly 00y4deHus B 7

KJacce:

Yurate MHQOpPMALIMIO, NPEJCTABICHHYI0O B TaONMIAaX, HA JuUarpamMmax, MpeiCTaBiIATh
JIAHHBbIE B BHJIE TAOJMI], CTPOUTH JUArpamMMbl (CTOJIOMKOBBIE (CTOIOUYATBIE) U KPYrOBBIE) IO
MacCcHBaM 3HAYCHUM.

OnucelBaTh U HHTEPIPETUPOBATH PEAIBHBIE UYHUCIIOBBIE JIAHHBIE, IPEICTABICHHBIE B
Tabnuiax, Ha [uarpaMMax, rpagukax.

Hcnonp3oBate a1 ONMCaHUsA JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKHU: CpEIHEe
apupmMeTnueckoe, Merana, HauOoJsplee U HauMEHbIIIee 3HaYSHHsI, pa3Max.

Hwmets mpenctaBieHne O CIy4alHON HM3MEHUMBOCTH Ha MpHUMEpax IeH, (pu3mueckux
BEJIMYMH, AHTPOIIOMETPUYECKUX [JAHHBIX, HMETh IPEICTABICHHE O CTAaTUCTUYECKON
YCTOMYUBOCTH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MPOTPAMMBbI Y4eOHOTO Kypca K KOHILy 00y4yeHus B 8
KJ1acce:

W3BnexkaTte W mpeoOpazoBeIBaTh HH(POPMALHIO, TPEACTABICHHYI0 B BHUAE TaOIuI,
JararpaMm, rpa(uKoB, MPEICTABIATh JaHHBIE B BHJIE TaOIHII, AUAarpamm, rpa(ukos.
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OnuceiBaTh JaHHBIE C TOMOIIbIO CTATUCTUYECKUX NTOKA3aTENIe: CpEeAHUX 3HAUEHUN U Mep
pacceuBaHus (pa3Max, JUCHEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTe 4YacTOThl YHCIIOBBIX 3HAYEHMH M YacTOThl COOBITUHA, B TOM YHCIE IO
pe3yiabTaTaM U3MEpPeHU U HaOIIOACHUH.

HaxomuTe BepoOSITHOCTM Ciy4allHBIX COOBITUH B  ONBITax, 3Has BEPOATHOCTHU
AJIEMEHTApPHBIX COOBITHI, B TOM YHCJE B OMNBITAX C PAaBHOBO3MOXKHBIMHU 3JI€MEHTapHBIMU
COOBITHSIMHU.

Hcnonb3oBaTth rpaduyeckue MOJEIN: ACPEBO CIYyYaHOTO IKCHEPUMEHTA, JUarpaMMbl
Diisiepa, 4ucIIoBast npsMast.

OnepupoBaTh MOHSATUSMHU: MHOXECTBO, IOJMHOKECTBO, BBINOJHATH OINEpaly HaJ
MHOK€CTBaMH: 00beJMHEHHE, TIEpeceyeHue, JOMOTHEHHUE, IePEUUCIATh JIEMEHTh MHOKECTB,
MPUMEHSTh CBOICTBA MHOYKECTB.

Wcnonb3oBath Tpaduyeckoe MNpPe/ICTAaBICHUE MHOXKECTB U CBSI3€H MEXIYy HUMH IS
OMMCAaHUS TPOLIECCOB M SBJICHUN, B TOM YHUCIE MPHU PEIICHUM 3aJad U3 APYTHX YYEOHBIX
MpPeIMETOB U KYypPCOB.

[IpenMeTHbIe pe3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHIly 00y4eHus B 9
KJiacce:

N3Bnexkath u mpeoOpa3oBbiBaTh HHQPOpPMAILMIO, TPEACTABIACHHYIO B  Pa3IUYHBIX
UCTOYHUKAX B BUAE TaOJMI], AUarpaMm, rpadukoB, MPEACTABISATH JAAHHbIE B BUAE TaOJIMII,
auarpamm, rpaukoB.

Pemates  3amaum  OpraHuM30BaHHBIM  MEepedOpPOM  BapHAHTOB, a  Takke ¢
UCIOJIb30BAHNEM KOMOMHATOPHBIX MIPABUII U METO/IOB.

Hcnonb3oBaTh onucatelbHbIe XapaKTEPUCTUKH JJI1 MACCUBOB YUCIJIOBBIX JAHHBIX, B TOM
qiClie CpeIHNEe 3HAYCHUSI U MEPHI paCCEUBaHMUS.

HaxomuTe 4YacTOThl 3HAUY€HWH W YAaCTOTHI COOBITUS, B TOM YHCJIE TOJB3YACH
pe3ysbTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxomuTh BEpOSTHOCTH CIIy4ailHBIX COOBITUH B WM3YYEHHBIX ONBITAX, B TOM YHCJE B
OMbITaX C PABHOBO3MOXXHBIMU DJIEMEHTAPHBIMU COOBITHSIMH, B CEpHSIX HCHBITAHUN [0
MIEPBOTO yCIleXa, B CEpUSX UCTBbITaHUN bepHyu.

HNmeTrs mpencTaBieHUE O CIy4alHOW BEJIMYMHE W O paclpelelieHUH BEPOSTHOCTEH.
Nwmets mpencTaBieHrHe O 3aKOHE OOJBIIMX YHUCENT KaK O MPOSBICHUM 3aKOHOMEPHOCTH B
CIIy4ailHOW W3MEHUYMBOCTH W O POJU 3aKOHA OOJBIIMX YHCEI
B IIpUpO/Ie U OOIIEeCTBE.
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TEMATHUYECKOE IINTAHUPOBAHMUE 7

KJIACC
HaumenoBanue paznena KonnuectBo OCHOBHOE cOoJIepKaHUE OcCHOBHBIE BUIBI ACSATEILHOCTH 00YUarOIINXCS
(Tembl) Kypca 4acoB

[IpencraBienne qaHHBIX 7 [IpencrapneHne JaHHBIX OcBauBarh €HmOCOOBI TMPEICTABICHUS CTATUCTHYECKUX
B TaOymnax. [Ipakruueckue JTAHHBIX U YHUCIIOBBIX MACCUBOB
BBIYHCIICHUS 110 TAOJTUIHBIM C TOMOIIBI0 TAOMUI] W JWarpaMM C HCIIOJIb30BaHUEM
TaHHBIM. V3BIIeUcHME 1 aKTyaJIbHBIX W BaXHBIX JIAHHBIX (AeMorpaduveckue
UHTEPIIPETAIUS TaOJTUIHBIX JTaHHBIC, TIPOU3BO/JICTBO TIPOMBIIIIJICHHOM "
naHHbIX. [IpakTHueckas CEIbCKOXO3WCTBCHHONW TMPOJMYKIUU, OOINECTBCHHBIE U
pabota «Tabnuipby. NPUPOIHBIC SIBJICHUS).
I'padmueckoe N3yuaTb MeTOAbI PabOTHI ¢ TAOJIMYHBIMU U TPAPUICCKUMHU
IpeJICTaBJICHUE JAHHbBIX B NPEJICTAaBICHUSIMU  JIAHHBIX C TOMOIIBI0  HU(POBBIX
BUJIE KPYTOBBIX, pPECypCOB B X0/ MPAKTHYECKUX padoT
CTOJIOMKOBBIX (CTOIOUYATHIX)
nuarpamm. Utenue u
MOCTPOCHHE JTUATPAMM.
[Ipumeps! femorpaduueckux
JarpaMM.
[IpakTuyeckas pabora
«JInarpammbi»

OnucatenbHasi CTAaTUCTUKA 8 Uucnossie Habopbl. CpeHee OcBauBaTh  TNOHATHS:  YHUCIOBOM  Habop,  Mepa
apudmernyeckoe. [EHTPALHON TeHACHIUU (Mepa IIeHTpa), B TOM YHUCIE
Menauana yncinoBoro Habopa. cpenHee apudmeTHuecKoe, MeIMaHa.
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Y cTOMYNBOCTH MEIHAHEL.
[IpakTuyeckas pabota
«Cpennue 3HaYCHUD.
Haubonbiiee n HauMeHbl11ee
3HAYEHHS YUCIIOBOTO Habopa.
Pazmax

OnuchbiBaTh CTATUCTUYECKUE JIAHHBIE C  IIOMOIIBIO
CpelHero apupmMeTH4ecKoro U Meauansl. Pemate 3amaun.
M3yyarh cBOMCTBA CPEIHHUX, B TOM YHUCJIE C IOMOLIBIO
U (POBBIX PECYPCOB, B XOJ€ MPAKTHUECKUX PAOOT.
OcBauBaTh TOHATHA. HauOoJsiblllee U HAUMEHbIIIee
3HA4YEHUS YUCIOBOTO MacCUBa, pa3max.

Pemath 3amauu Ha BBIOOp crocoba OMUCAaHMS JTaHHBIX B
COOTBETCTBUM C  MNPUPOJOH  JAHHBIX U LEJISIMHU
UCCIEeA0BaHUs

CnyyaiiHasi ”3BMEHYUBOCTh

Crny4aitHast U3MEHYUBOCTD
(mpumepsl). YacToTta
3Ha4YE€HUIl B MacCUBE
naHHbIX. ['pynnupoBka.
I'ucrorpammel.
[IpakTuyeckas pabora
«Crny4aiiHasi U3MEHYUBOCTH)

OcBanBaTh NOHATHS. YaCTOTAa 3HAYCHHH B MAacCHBE
JAHHBIX, TPYNIUPOBKA JAHHBIX, THCTOTpamMMa.

Crpouth U aHAIM3MPOBATH TUCTOTPAMMBI, MOAOUPATH
NOAXOAIINH 1mar rpynnupoBku. OcBanBaTh rpapuieckue
NPEJICTABIICHUSI Pa3HBIX BUJIOB CIy4yailHOM M3MEHUMBOCTH,
B TOM 4HCIIe C TMOMOIIbI HU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUIECKOU paboThI

Benenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[Ipencrasienue 3amaun

¢ nomoikto rpada. CteneHp
(BaJIGHTHOCTH) BEPILIUHBI.

Yucno pébep u cymmapHas
crerneHb BepunH. Llens u
k. [1yTe B rpade.
IIpeacraBieHue o CBA3HOCTH
rpada. O6xox rpada (diinepos
yTh).

[Ipencrasnenue

00 OpHEHTHPOBAHHBIX Tpadax

OcBauBaTh mnoHsATHA. Tpad, BepmmHa Tpada, pedpo
rpada, cTeneHb (BaJIEHTHOCTh BEPIITUHBI), 1IETTh U ITUKII.
OcBauBaTh NOHATHS: TTyTh B Tpade, diIepoB MyTh, 00X01
rpada, OpueHTUPOBAHHBIN Tpad.

PemaTth 3a1a4m Ha TIOUCK CYMMBI CTeTNIeHEH BepIuHTpada,
Ha TIoOMCK oO0xoma rpada, HAa TIOMCK TIyTeld B
OpUEHTUPOBAHHBIX Ipadax.

OcBauBaTh CHOCOOBI TIPEJICTABICHUS 3ajJa4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUU BEPOSTHOCTEU, JIPYTUX
NpeIMEeTOB € MOMOIIbI TpadoB  (KapThl, CXEMBI,
AIIEKTPUYECKUE TIeTH, (PYHKIIMOHATbHBIE COOTBETCTBUSI) Ha
npuMepax
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BeposaTtHOCTh M 9acToTa
CIIy4allHOTO COOBITHSA

Ciy4ailHbIi OTIBIT U
ciy4yaiiHOEe COOBITHE.
BepostHocTh 1 yacToTa
coObITHs. Ponb
MaJIOBEPOSITHBIX U
NPAKTUYECKH TOCTOBEPHBIX
coOBITHIA B IpUpPOJIE U

B oOmecTBe. MoHeTra u
urpajiabHasi KOCTb B TEOPUU
BEPOSATHOCTEH.
[TpakTuueckas pabora
«YacTora BbIlaieHUs OpIa»

OcBanBaTh NOHATHSA: CIYyYalHBIM ONBIT M CIy4YalHOE
coObITHE, MaJOBEPOSITHOE M MPAKTUYECKH JIOCTOBEPHOE
coOBITHE.

M3yuaTrh 3HAUNMOCTH MaJIOBEPOSITHBIX COOBITUI B IPUPOIE
U oOuiecTBe Ha BaXXHBIX NpUMepax (aBapuM, HECUACTHBIE
cllyyau, 3allldTa MepCcOHaIbHOM WH(pOpMaluu, mnepenaya
JTAHHBIX ).

N3yyaTrh poib KIACCMYECKUX BEPOSTHOCTHBIX MOJEIIEH
(MOHeTa, UrpajibHas KOCTh) B TEOPUU BEPOSITHOCTEH.
HabaonaTe M uM3y4aThb 4acTOTy COOBITUH B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIBI0 IMPPOBHIX
pECYpCoB, B X0/1€ IPAKTUYECKON PabOTHI

O60061eHue, 5 [IpencraBrnenue qJaHHbBIX. [HoBTOPATH U3yYEeHHOE U BHICTPAMBATh CUCTEMY 3HAHUH.
cUCTeMaTH3aIusl 3HAHUH OnucarenbHas CTaTUCTHKA. Pemats 3a1aum Ha Npe/ICTaBICHUE U ONMKUCAHUE AAHHBIX C
BepositTHOCTB ciyuaiiHOTO MOMOUIBI0  M3YyYEHHBIX  XapakTepucTuk. OOcykaaTh
COOBITHS npuMepbl  CIy4yalHBIX COOBITHI, MaJOBEPOSTHBIX U
MPAKTUYECKH JIOCTOBEPHBIX CIYYaHBIX COOBITUMN, UX POJIU
B IIPUPO/JIE U KU3HU YEJIOBEKa
OBUIEE KOJIMYECTBO 34
YACOB I1O
[TPOIT'PAMME
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8 KJIACC

PaccenBanue JaHHBIX

YHUCJI0BOI'O Ha60pa.
CTaHz[apTHoe OTKJIOHCHHC
YHUCJI0BOI'O Ha60pa.
I[I/IarpaMMBI pacCCHBaAHUA

HaumenoBanue paznena KonnuectBo OCHOBHOE coJIepKaHUE OCHOBHBIE BUIBI ACATEIHLHOCTH 00YUYaIOITUXCS
(Tembl) Kypca 4acoB

[loBTOpEHUME Kypca 4 [IpencraBneHne TaHHBIX. IoBTOPATH N3y4YEHHOE U BHICTPAMBATh CUCTEMY 3HAHMI.

7 xiacca OnuncarenbHasi CTaTUCTUKA. Pemiath 3a1auM Ha IpEeACTABICHUE U ONMCAHUE JTAHHBIX C
Ciy4aitHast U3MEHYUBOCT. IIOMOIIIBIO U3YYEHHBIX XapaKTEepUCTUK. PemaTe 3agaum Ha
Cpeanue unciaoBoro Habopa. IIPEACTABICHUE TPYNIMPOBAHHBIX JAHHBIX W OINHCAHUE
Crny4aitHbie COOBITHS. CIly4YalHOM M3MEHYUBOCTH.
BeposiTHOCTH 1 4aCTOTBL. Pemiatp 3aa4ym Ha ONpPEACIICHHE YaCTOTHI CIIy4YalHBIX
Kiaccnueckue mozaenu Teopuun coOBITHI, OOCYXJIeHUE MPUMEPOB CIy4YallHBIX COOBITHH,
BEPOATHOCTEN: MOHETA U MaJIOBEPOSITHBIX M MPAKTHUYECKH JOCTOBEPHBIX CIIy4alHBIX
urpaiabHasi KOCTb COOBITUI, UX POJIH B IPUPOJIE U KU3HU YEJIOBEKA

OnwucarenbHas CTaTUCTHKA. 4 Otknonenus. lucniepcus OcBauBaTh NOHATHSA: JUCHEPCHS U CTAHAAPTHOE

OTKJIIOHCHHC, MHCIIOJIIb30BATh OTU XaAPAKTCPHUCTHKHU JIA
OIIKMCaHUA PaCCCUBAHUA NAHHbIX.

BoiaBUraTh runore3bl 00 OTCYTCTBHUH UJIN HAJINYUH CBA3U
10 AuarpaMmam pacCCUuBaHU:A.

CTpOHTb JuarpaMmbl  paCCCUBaHUA 110 HMCIOIINMCA
JaHHbIM, B TOM YHCJIC C IIOMOIIBIO KOMIIBIOTCPA
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MHuokecTBa

MHO0XECTBO, TOJAMHOKECTBO.
Onepanuu Hal MHOKECTBAMH:
o0beIMHEHUE, TIEPECEUCHUE,
JIOITOJTHCHHE.

CBolicTBa onepanuii Haj
MHO>KECTBaAMHM:
MEePEMECTUTEIILHOE,
cOoYeTaTeJIbHOE,
pacrnpeaenuTenbHoe,
BKJIFOUCHUS.

['padmueckoe
npe/CcTaBlIeHNe

MHOKECTB

OcBauBaTh NMOHATHA. MHOKECTBO, 3JIEMEHT MHOXECTBA,
MOJIMHO>KECTBO.

BbInoJHATH Onepanuu HaJl MHOKECTBAMU: 00bEIMHEHUE,
nepeceveHue, TO0NOIHEHNUE.

HUcnoab3oBars CBOMCTBA: IIEPEMECTUTEIIBLHOE,
COYETATEIBHOE, pacnpeieauTenbHoE, BKJIFOUEHUS.
Hcnoan3oBarhk rpaduueckoe MpeICTaBICHUE MHOXKECTB
OpU ONUCAHUM pEANbHBIX MPOLIECCOB U SIBICHUU, NpHU
pElIeHUH 3a]1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U KypPCOB

BeposATHOCTH Cily4yaliHOTO
COOBITUSA

DneMeHTapHbIE COOBITHS.
Crnyualinble COOBITHSI.
bnaronpusTcTByIonme
AJIEeMEHTapHBIE COOBITHSI.
Beposataoctu coObrtrii. OnBITH
C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinslii BBIOOD.
[IpakTuyeckas pabora

«OMBITHI ¢ PaBHOBO3MOKHBIMHU
QJICMCHTAPHBIMHU COOBITUAMI

OcBauBaTh  NOHATHA: AIIEMEHTapHOE coObITHE,
city4aitHoe coObITHE KaK COBOKYMHOCTb
OIaronpUsTCTBYIOMINX AJIEMEHTAPHBIX COOBITHH,

PaBHOBO3MOKHBIC dJIEMEHTAPHBIC COOBITHSI.

Pemath 3aaum Ha BBIYKCIICHHE BEPOATHOCTEH COOBITHI
[0 BEPOSTHOCTSAM 3JEMEHTAPHBIX COOBITHH CIy4aifHOTO
OITBITA.

PemaTth 3a1aun Ha BEIYUCIICHUE BEPOSTHOCTEH COOBITHIA B
OIBITax c PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSMH, B TOM YHCIIE C TIOMOIIBI KOMIIBIOTEpA.
IIpoBOAUTH M H3Y4YaTh ONBITHI

C PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMH COOBITHAMHU (C
WCIIOJIb30BAHUEM MOHET, UIPAIBHBIX KOCTEH, JPYTHX
MoJiesielt) B X0/1€ PAaKTUYECKON PaboThI
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Brenenue B Teopuro rpadon

Hepeo. CoiicTBa nepesa:
€MHCTBEHHOCTh MYTH,
CyIIECTBOBAHHUE BUCSYEN
BEPIIUHBI, CBSA3b MEXKIY YUCIOM
BEPIIUH U YUCIOM pEOED.
[IpaBui0 yMHOKEHUSA

OcBanBaTh MNOHSATHSA. JepeBO Kak Tpad Oe3 mUHUKIA,
BHCsIYasl BepIMHA (JIMCT), BETBb JIepeBa, MyTh B JCPEBE,
JMaMeTp JIepeBa.

HN3yyarh cBOMCTBA JEpeBa: CYLIECTBOBAHUE BUCAYECH
BEPIIMHBI, CJIWHCTBCHHOCTh IyTH  MEXAy  JABYMS
BEpUIMHAMH, CBSA3b MEXJYy YHUCIOM BEPIIMH U YHUCJIOM
pébep.

Pemiatp 3agauyM Ha TNOUCK W NEPEUYUCICHUE IYTEW B
JiepeBe, ONpe/esieHne YKciia BepIIMH Wik peédep B epeBe,
00x0/1 OMHAPHOTO JepeBa, B TOM YHCIIEC C NMPUMEHEHUEM
npaBujia yMHOKCHHS

Crnyuaiinbie coObITHS

[IpoTuBOMNOI0KHOE COOBITHE.
Huarpamma Ditnepa.
OObenuHEeHUE U NIepeceueHue
coObITHii. HecoBMecTHBIE
coObITust. DopMyrna CIOKEeHUs
BEPOSITHOCTEU.

[IpaBuiio yMHOXKEHHS
BEPOSITHOCTEU. Y CIIOBHAs
BEepOsATHOCTh. HezaBrucumbIe
coOwitus. [Ipeacrasnenue
CIIy4allHOTO 3KCIIEPUMEHTA B
BUJIE JIEpEBa

OcBanBaTh NOHATHS: B3aUMHO IMPOTHUBOINOJIOXKHbBIE
coOBITHSI, Omepaluy Haja COOBITUAMU, OObEIWHEHUE WU
nepecedeHue coObITHH, auarpamma Oinepa (Ditnepa—
BenHna), coBMecTHbIE U HECOBMECTHbBIE COOBITHSI.
H3yuarh TeopeMbl O BEpPOSTHOCTH OOBEIUHEHUS JBYX
coObITHI (hOPMYIIBI CTIOKEHUST BEPOATHOCTEN ).

PemaTtp, 3agaum, B TOM 4YHCJIC TEKCTOBBIC 3aJayd Ha
ompeesieHne BEpPOSTHOCTEH OOBEIUHEHUS HIIePECCUCHHUS
COOBITUH C TIOMOIIBIO YHCIOBOM MPSIMOM, AWarpaMm
Ditniepa, GopMyIIbI CIIOKEHHUS BEPOSTHOCTEH.

OcBauBaTthb MOHSATHA: MPaBUIIO YMHOKEHUS
BEPOSTHOCTEH, YCIIOBHAasi BEPOSITHOCTb, HE3aBUCHUMBbIC
COOBITHS JIEPEBO CITYYaHHOTO OTIBITA.

HN3yuars  cBoiictBa  (ONpeaesneHusi)  HE3aBUCHUMBIX
COOBITHH.

Pematy 3agaum Ha oONpeleieHUE U UCIOJIb30BAHHE
HE3aBHCUMBIX COOBITHH.
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Pemiarh 3a1a4M Ha MOUCK BEPOSTHOCTEM, B TOM YHCIIE
YCJIOBHBIX, C UCMOJIb30BAHUEM JIEPEBA CIYHYANHOTO OIbITA

O00011eHne, cucTeMaTH3aIus
3HAHHUH

[IpencraBnenne nTaHHBIX.

OnucarenbHas CTATUCTUKA.

I'padr1. BeposaraocTh
CITy4aifHOTO COOBITHS.

DneMeHThl KOMOMHATOPUKU

IHoBTOPATH U3yYEHHOE U BHICTPANBATH CHCTEMY

3HaHUM.

PemaTs 3aqaumM Ha NpeaCTaBICHUE U ONKUCAHUE JTAHHBIX C
MOMOIUIBI0 M3YYEHHBIX XapakTepucTuk. PemarTs 3amaum c
pUMEeHEeHHUeM rpadoB.

Pemat, 3agaum Ha  HaxoXJEHUE  BEPOSITHOCTHU
CIIy4ailHOro COOBITHSI MO BEPOSTHOCTSIM 3JIEMEHTAPHBIX
cOOBITHIA, B TOM YHCJIE B OIBITaX

C PpaBHOBO3MOXXHBIMH  DJICMEHTAPHBIMU  COOBITHUSIMH.
Pemnarp 3aga4M  Ha  HAXOXJICHUE  BEPOATHOCTEU
o0ObeMHEHUsSI M TepecedyeHHs] COOBITHI, B TOM 4HCIIE
HE3aBUCUMBIX, c UCIIOJIb30BAHUEM rpaduyecKux
MPEICTABJIEHUM WU JEpeBa CIy4yanHOro omnsita. Pemarb
3aa4M = Ha  [epeyuciieHne  KoMOuHamui  (uucia
NEPECTAaHOBOK, YHWCJIa COYETAaHWM), HA HAXOXICHHE
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPHKH,
B TOM UYHCJIE C UCIIOJIB30BaHUEM TpEeyToJabHUKa [lackans

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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9 KJIIACC

HaumenoBanue paznena KonnuectBo OCHOBHOE coJIepKaHUE OCHOBHBIE BUIBI ACATEILHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB
[ToBTOpEeHUE Kypca 4 [IpencraBieHue TaHHBIX. IHoBTOPSATH N3YYEHHOE U BBICTPAMBATH CUCTEMY
8 kimacca OnucartenbHas CTaTUCTHUKA. 3HAHUH.
Omnepanuu HaJl COOBITHSIMU. Pemars 3agaum Ha IpEeACTABICHUE U ONMCAHUE JIAHHBIX.
HezaBucuMocTs COOBITHI Pemnarp 3agauM  Ha  HAxXOXIEHHE  BEPOATHOCTEH
00BEIMHEHUSI W TIEPECEUYCHHUS COOBITUM, B TOM YHCIE
HE3aBUCHMBIX, c HCII0JIb30BaHUEM rpadudeckux
MPEJCTABICHUN U IEpEeBa CIy4alHOIO OIbITA.
Pemath 3agaum Ha TEepeUHCIICHHE KOMOMHAIUK (4ucia
MEePECTAaHOBOK, YHCJIa COYETAaHWUU), Ha HaXOXKICHUE
BEPOSITHOCTEH COOBITUN C MPUMEHEHUEM KOMOWHATOPHKH,
B TOM YHCJI€ C UCIIOJIB30BAHUEM TpeyrojibHuKa [lackans
DIeMEeHTHl KOMOMHATOPUKH 4 [TepectanoBku. dakropuai. OcBauBarthb MOHSTHA: KOMOWHATOpPHOE MIPaBUIIO

CoueTraHus U YUCIIO
coueraHui. TpeyroibHUK
[Tackans. [TpakTnueckas
pabota «Brruucienue
BEPOSITHOCTEN

C HCIIOJIb30BaHUEM

YMHOKEHUS, YINOpPSIOYeHHAsT TMapa, Tpohka OOBEKTOB,
nepecTaHoBka, ¢akTopuan dYHCla, COYETaHUE, YHCIIO
coueTaHui, TpeyroibHuk [lackans.
Pemiath 3agauM Ha NepeyucICHUE YNOPSIOUYECHHBIX MHap,
TPOEK, IEPEUYUCICHUE TEPECTAaHOBOK U  COYETaHUMH
AJIEMEHTOB PA3JIUYHBIX MHOKECTB.
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KOMOMHATOPHBIX
(GYHKIUH 3JIEKTPOHHBIX
TaOJIUID)

Pemarp 3agauM Ha NPUMEHEHUE YHCIIA COYETAHUN B
anreOpe  (COKpam€HHOE  yMHOMXKCHHE, OuHOM
Hprorona).

Pematb, npuMeHsii KOMOMHATOPUKY, 3aJadyd Ha
BBIUMCJICHUE BEPOSTHOCTEH, B TOM YHCIE C TIOMOIIBIO
AJIEKTPOHHBIX TAOJIMI] B XOJ€ MPAKTUYECKON paboThI

['eomeTpuueckas BEpOATHOCTh

['eomeTrpuueckas
BEpOATHOCTh. CilydailHbIi
BBIOODP TOYKH U3 (DUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTHU

OcBanBaTh NOHATHE T€OMETPUIECKON BEPOATHOCTH.
Pemiatp 3aa4yMm Ha HaAXOXJEHHE BEpPOSATHOCTEH B
OMbITaX, TMPEACTABUMBIX KaK BBIOOp TOYEK U3
MHOTOYTOJIbHHKA,  Kpyra, OTpe3Ka WIh  Jyru
OKPY’KHOCTH, YUCJIOBOTO IPOMEKYTKA

Hcnbiranus bepryium

HUcneiTanue. Ycex n

Heynava. Cepust UCTIBITaHUN

JI0 TIEPBOTO yCIIeXa.
Hcneiranus

bepnymm.

Beposarnoctu

COOBITUH B  cepuH
VCIIBITAHU U

bepuynnu.
[TpakTuyeckas pabota
«Hcnprtanus beprymm»

OcBanBaTh NOHATHS. UCIBITAHUE, 3JIEMEHTAPHOE
coObiTHEe B HCHOBITaHMHM (ycreX W HeyJada), Cepus
UCIBITAHUN, HACTYIIJICHUE MEPBOTO ycIexa (HeyIauH),
cepus ucnbiTaHui bepHyIuu.

Pemiatp 3aJa4M  Ha HaxOXJEHHUE BEPOSITHOCTEHN
cOOBITHII B CEpUM HCIBITAHUHN /10 TMEPBOrO yclexa, B
TOM 4YHUCJIE€ C TpUMEHEHHEeM (GOpPMYJIBI  CYMMBI
r€OMETPUUYECKOU MPOTPECCUH.

Pemiate 3aJa4M  Ha HaxOXJEHHUE BEPOSTHOCTEHN
DJIIEMEHTApPHBIX COOBITUH B CEpUM  HUCHBITAHUN
bepuymiu, Ha HAXOXJICHUE BEPOSITHOCTHU
ONpEIETEHHOTO YHCia YCIEXOB B CEPUU HCIBITAHUI
bepnym.

HN3yuats B Xo0le NpaKTH4ecKod padoThbl, B TOM
qrclie ¢ TIOMONIbIO IM(POBBIX PECYPCOB, CBOWMCTBA
BEPOATHOCTHU B CEPUU UCIIBITAHUN bepHyIum
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Crny4daitHas BeTM4rMHA

CrnyyvaitHast BeIMUMHA U
pacrpeneneHue
BEPOSITHOCTEH.
Maremarnueckoe
O’KHMJIAaHUE U JTUCTICPCHUS
CIIy4ailHON BEJIMYMHBI.
[Tpumepsl
MaTeMaTH4eCKOTO
OKHMJIaHUSI KaK
TEOPETUUYECKOTO CPEAHETO
3HAYCHUS BEJTUYHUHBIL.
[TonsiTue 0 3aKoHE OOIBITNX
yucen. M3mepenue
BEPOSATHOCTEN C TTOMOILBIO
yacToT. [ [pumeHenue 3akoHa
OOJIBIIINX YHCET

OcBoNTH MOHATHSA: CllydaliHasl BEJIUYMHA, 3HAUCHUE
CIIy4alHOU BEJINYMHBI, pacrnpenenenue
BEPOSITHOCTEH.

M3yyare u 00Cy:RaaThb IPUMEPBHl JUCKPETHBIX H
HENpPEpBhIBHBIX CIy4YalHBIX BEJIWYUH (pPOCT, BeEC
YEJIOBEKa,  YHUCIECHHOCTb  HACEJICHMs,  Jpyrue
W3MEHYMBBIE BEJIIMYMHBI, pacCMaTpuUBaBIIMECS B
Kypce  CTaTUCTHKH), MOJENBHBIX  CIIy4ailHbIX
BEJINYMH, CBS3aHHBIX CO CIy4YallHBIMM OIIBITAMU
(OpocaHue  MOHETBI,  WMrpaJlbHOM  KOCTH,  CO
CIIy4ailHbIM BBIOOPOM U T. I.).

OcBanBaTh NMOHATHS. MAaTEMAaTUYECKOE OXKUIAHUE
CIIy4alHOM BEJIIMYMHBI KaK TEOPETUYECKOE CpEIHEE
3HAYCHUE, JUCHEPCHUS CIy4YalHOW BEJIIMYMHBI KaK
aHaJIOr AUCIIEPCHUU YHUCIIOBOrO Habopa.

Pematre 3aa4yu Ha BBIYUCIICHUE MAaTEMATHYECKOTO
OXKHUJIAHUA W JUCIIEPCUU JHUCKPETHOW CIy4YalHOMU
BEJIMYUHBI 110 3aJaHHOMY pAaCIPEIEICHUI0, B TOM
4yuClIe 3aJad, CBI3aHHBIX CO CTPaXxOBAaHUEM U
JIOTEpEsIMHU.

3HAKOMHMTBCSI C MaTeMaTHYECKUM OXHJIAaHUEM U
TUcTiepcuel HEKOTOPBIX PAcIpelesieHuid, B TOM
YHCIie paclpeIeIeHUs CIIyYailHONW BEJIMYUHBI «YUCIIO
yCIeXoB» B cepuM ucnbiTaHuil bepryiu. U3ydars
YacTOTy COOBITHS B TOBTOPSIONIMXCSA CIy4YailHBIX
OTBITaX KaK CIy4ailHYyI0 BETUYHHY. SHAKOMHUTHCS C
3aKOHOM Oonbiux uncen (B popme bepHymm): npu
OOJIBIIIOM YHCIIE OTMBITOB YacTOTa COOBITHUS OJIM3Ka K
€ro BEPOSTHOCTH.

Pemiath 3amauMm Ha U3MEpEHHE BEPOSTHOCTEH C
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MOMOIIIbIO YacToT. O0CYy:KIATh POJIb 3aKOHA
OOJIBIINX YHCEd B 0OOCHOBAaHMHU YaCTOTHOTO METOAa
WU3MEPEHUS BEPOSTHOCTEN.

OO0cy:x1aTh 3aKOH OOJIBIIUX YUCEN KAaK MPOSIBICHUE
CTaTUCTUYECKOM yCTOMYMBOCTH B HW3MEHUYHBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIIMX YUCEN B IPUPOJIC U
B JKHU3HU YeJIOBEKa

O6006111eH1Ee, KOHTPOJIb 10 [IpencraBnenue qJaHHbBIX. [HoBTOpPATH M3YYEHHOE U BBICTPAMBATH CHCTEMY
OrnucarenbHas 3HaHUM.
cTatucTuka. BeposTHOCTH Pemats 3amayd Ha TpeACTaBICHHE W OIKMCAHUE
CIIy9aifHOTO COOBITHSI. JTAHHBIX.
DNIeMEHTHI Pematp 3agaum Ha HAXOXJACHUE BEPOSTHOCTEH
KOMOWHATOPHKH. COOBITHH, B TOM 4YHCI€ B  ONBITaX C
CrnyyaifHble BETUIUHBI U PaBHOBO3MOXXHBIMH  3JICMEHTApPHBIMH ~ COOBITHUSIMH,
pacnpeaeneHus BEpPOSITHOCTEH  OOBEAMHEHHS U TEepeceyeHUus
COOBITUH, BBIYUCIATH BEPOATHOCTH B OIBITAX C
CEepUSIMU CIyYalHbBIX UCTILITAHUN
OBIIEE KOJIMYECTBO YACOB I10 34

[IPOI'PAMME
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TEMATHUYECKOE IINTAHUPOBAHUE

MATEMATUKA
5 KIIACC
KoaunuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (uudposwbie)
Ne ni/mm Konrtpoasbnbie | IIpakTnueckue
NPoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Harypansheie uncna. JleictBus ¢ 43 1 bubnnoreka IOK
HATYpaJTbHBIMU YUCIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsanas reomerpus. JInaun Ha 12 5 bubnnoreka IIOK
TUIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6anoreka [JOK
3 06 0 48 1
PIHOBEHHBIE ApODH https://m.edsoo.ru/7f4131ce
Harnsannas reomerpus. bu6anoreka [JOK
4 10 1
MHOTrOyTroIbHUKN https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
5 0 38 1
Alecatirirbie ApobH https://m.edsoo.ru/7f4131ce
Harnsgnas reomerpust. Tena u bu6mmoreka [IOK
6 9 1
(GUrypsl B IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnuoteka [IOK
! HosTopenne n 0doduerme 10 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I1O 170 4 4

I[TPOTPAMME
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6 KJIACC

KoaunuecTBO 4acoB

Ne HaunmeHoBaHMe pa3aesioB U TeM DJIeKTPOHHBIEe (LM POBHIE)
n/m | NMporpaMmbl Beer | Kontpoabupie | Ipakrueck o0pa3oBaTe/ibHbIE PeCypChl
0 padoTHhI e padoThbl
bubnuoteka [{OK
1 Harypanbitere e 30 1 https://m.edsi.ru/7f414736
5 Harnsanas reomerpus. [psimblie Ha 7 bubnnoreka IOK
TUIOCKOCTH https://m.edsoo.ru/7f414736
bu6auoreka [JOK
3 Apobu 32 1 1 https://m.edsoo.ru/7f414736
4 Harnsanas reomerpus. CumMmmerpus 6 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f414736
5 Bripaxenus ¢ OykBamu 6 bubmmorexa LIOK
https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpust. @urypsl Ha 14 1 1 bubnuoteka I[JOK
[UIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonoxxuTenbHBIE U OTPUIIATEIBHBIC YHCTIA 40 1 bubmorexa [IOK
https://m.edsoo.ru/7f414736
8 [IpencraBnenne JaHHBIX 6 1 bubmorexa [IOK
https://m.eds00.ru/7f414736
9 Harnsgnas reometpus. @urypsl B 9 1 bubnunoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEeHUE, 0000IICHUE, CHCTEMATH3AITUS 20 1 Egg:f;ﬁ;i:;i?ﬁn £414736
OBUIEE KOJIMYECTBO YACOB I10 170 5 5

I[TPOTPAMME
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AJI'EBPA

7 KIIACC
KoJsmuecTBOo yacoB JJIeKTPOHHbIE
Ne ni/nt HaunmeHoBaHMe pa3aesioB U TeM Kontpossmbie | IIpakTiueckue (uu¢possbIe)
NPOrpamMMbl Bcero 5 p o0pa3oBaTeJibHbIE
padoThI padoThI pecypesI
1 Yucna ¥ BRIYUCIICHUS. o5 1 bu6anoreka [IOK
ParonansHble yncia https://m.edsoo.ru/7f415b90
bu6anoreka [IOK
2 AJreOpaHieCKue BHIPAKCHHS 21 ! https://m.edso0.ru/7f415b90
bub6auoreka [JOK
3 ¥PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
bu6auoreka [JOK
4 Koopmunaret u rpagpuicu. Dy 24 . https://m.edsoo.ru/7f415b90
bu6anoreka [JOK
> TosTopere 1 000bmenne 0 . https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10O 102 5 0
I[TPOIT'PAMME
8 KUIIACC
Kosan4yecTBO 4yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3aesioB U TeM undposbie
Ne i/mn P Kontpoasnbie | IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Hucna u Beruncienus. Ksagparasie 15 bubnmoreka [JOK
KOpHH https://m.edsoo.ru/7f417af8
5 Yucna u BeramciaeHus. CTeneHp ¢ 7 but6mmoreka [IOK
LIEJBIM ITOKA3aTeIEM https://m.edsoo.ru/7f417af8
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3 Anrebpanyeckie BbIPaKEHHUS. 5 1 bubnuoteka [{OK
KBanpaTHbIil TpEXWiIeH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIPaKEHHUS. 15 1 bubnuoteka [{OK
AnreOpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHEHHS U HEPABEHCTBA. 15 1 bubnuoteka [{OK
KBanpaTHbie ypaBHEHHS https://m.edso0.ru/7f417af8
YpaBHEHHUS U HEPABEHCTBA. bubnuoteka [{OK
6 . 13
CucTteMbl ypaBHCHHIA https://m.edsoo.ru/7f417af8
7 YpaBHEHHUS U HEPABEHCTBA. 12 1 bubnuoteka [{OK
HepaBencrsa https://m.edsoo.ru/7f417af8
bu6auoreka [JOK
8 O .0 5
YHICHHH, TCHOBHBIC HOTIA https://m.edsoo.ru/7f417af8
bu6anoreka [JOK
9 o S 9
yHicuih. quciobbie GyHiLK https://m.edsoo.ru/7f417af8
bu6anoreka [JOK
10 I1 6006 6 1
OBTOPEIHE 1 ODOBIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10O 102 5 0
I[TPOIT'PAMME
9 KIIACC
KoaunvecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM K I ( oBBIE)
. mporpaMMeI Beero OHTPOJILHbIE pakTuyeckue | (MAPPOBLI
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypchl
1 Yucna u BBIYUCIICHUS. 9 bubnuoreka I[IOK
JlelicTBUTEIIbHBIC YHCIIa https://m.edsoo.ru/7f419d08
2 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuoreka I[IOK
YpaBHEHUS C OJTHOU MTepEeMEHHON https://m.eds00.ru/7f419d08
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3 VYpaBHeHuUs U HepaBeHCTBAa. CUCTEMBI 14 bubnnoreka LIOK
ypaBHCHHI https://m.edso00.ru/7f419d08

4 YpaBHEHMS U HEPABEHCTBA. 16 bubnnoreka LIOK
HepaBencrpa https://m.edso00.ru/7f419d08

but6mmoreka [IOK
> DymKim 16 ipeim edspo TWTF419008

6 YucnioBkle MOCIEA0BATEILHOCTH 15 bubmorexa LOK
https://m.eds00.ru/7f419d08

7 [ToBTOpenue, 060061ICHHE, 18 bu6anoreka [IOK
CUCTEMAaTH3alUsA 3HAaHUI https://m.edsoo0.ru/7f419d08

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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I'EOMETPUA

7 KUIIACC
KoJsmuecTBo yacoB DJIeKTPOHHbIE
Ne ni/nt HaunmeHoBaHMe pa3aesioB U TeM Kontpossmbie | IIpakTiueckue (uu¢posbIe)
NMPoOrpamMmbl Bcero paGoThI paGoTbHI o0pa3oBaTte/ibHbIE
pecypcsl
[IpocTenmme reomeTpuyeckue BuGmuorexa L[OK
1 burypsl u ux cBoiictea. Msmepenue 14 https://m.edsoo.ru/7f415e2e
T€OMETPUUECKUX BEITUYHH
bu6auoreka [IOK
2 Tpeyromp i 22 L https://m.edsoo.ru/7f415e2e
3 [TapannensHblie IPsAMBIE, CYMMa 14 1 bubnuoteka [IOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpY’>KHOCTB U KpYT. 14 1 bubnuoteka [JOK
I'eomMeTprUecKre IOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bu6anoreka [JOK
5 [ToBTOpEeHue, 06001IeHIE 3HAHMIA 4 1 https://m.eds00.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10O 68 4 0
I[TPOIT'PAMME
8 KUIIACC
KoaunvecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesoB U TeM K 0 (undposbie)
n/n NPOrpaMmMbl Bcero O;Tpom’m’le IglKaneCKHe o0pa3oBaTeJIbHbIE
padoThbI padoThI pecypeb
N bubnuoreka [IOK
. HeThIpEXyronbHHKH 12 . https://m.edsoo.ru/7f417e18
2 Teopema ®ainieca u Teopema o 15 1 bubnuoreka [IOK

MPONOPLUOHATBHBIX OTPE3KaX,

https://m.edsoo.ru/7f417e18
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10/I00HBIE TPEYTOJIbHUKU
| Moo Horoneme momget | 1 BuGorea 110K
pey Y https://m.edsoo.ru/7f417e18
¢uryp. Ilnomanu nogo6HbIX GUryp
4 Teopema IIudaropa u Hauana 10 1 bubnuoteka [{OK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTH. Brincannsie n
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bubnuoteka [{OK
KacatenbHbIe K OKPYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxHOCTEN
. but6mmoreka [IOK
6 [ToBTOpEeHnue, 0600IICHNE 3HAHUI 4 1 https://m.eds00.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOIT'PAMME
9 KVIACC
Kosn4yecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3esioB U TeEM (undposbie)
Ne i/ EpOTPAMMEI Beero Ko;Tpo.m)Hble Hp6a1canec1cne 06pa3oBATETbHBIE
padoThI padoThI pecypesI
L xocmyeon i nycos Pemee 16 ) ufimorera LIOK
Y yeos. https://m.edsoo.ru/7f41al2c
TPEYrOJbHUKOB
2| Mempmmeoe coommomenn 10 ) ufimorera LIOK
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
but6mmoreka [IOK
3 Bexrope! 12 . https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOPJIMHATHI HA 9 1 bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
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;| e oo | B 0K
. https://m.edsoo.ru/7f41al2c
Kpyra. Berancienue miomaaen
6 JIBIDKCHHSI TUIOCKOCTH 6 bubmorexa LOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEenue, 06001ICHHE, 7 9 bu6mnoreka [IOK
CUCTEMATH3ALMS 3HAHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
ITPOTPAMME
BUC
7 KJIACC
KosanuecTBo yacos DJIeKTPOHHBIE
Ne /i HauMeHoBaHue pa3iesioB U TeM (undposbIe)
MporpaMmMbI Konrtposabubie | IlpakTunyeckue
Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
[IpencraBnenue qaHHBIX 7 2 bubmorexa [JOK
https://m.edsoo.ru/7f415fdc
OmnmcaTrenbHas CTaTHCTUKA 8 1 bubmuoreia LIOK
https://m.edsoo.ru/7f415fdc
Cny4daitHasi ©BMEHYHBOCTh 6 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415fdc
4 Brenenue B Teoputo rpadon 4 bubmmorexa LIOK
https://m.edsoo.ru/7f415fdc
BeposATHOCTH M yacToTa CIy4alHOTO 4 1 bubnuoreka [IOK
COOBITUSA https://m.edsoo.ru/7f415fdc
O06o01enre, cucTeMaTH3aIus 5 5 bubnnoreka [IOK
3HAHUH https://m.edsoo.ru/7f415fdc
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OBILEE KOJIMYECTBO YACOB IIO

ITPOI'PAMME 34 2 >
8 KJIACC
KoaunuecTBO 4acoB DJIEKTPOHHBIE
No 11/ HaumeHoBaHMe pa3aesioB U TeM Kowrponsmie  Tparmieckie (uu¢possbIe)
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 [ToBTOpeHue kypca 7 knacca 4 bubmmorexa LIOK
https://m.edsoo.ru/7f417fb2
5 OnucarenpHasi CTaTUCTHKA. 4 but6moreka [IOK
PaccenBanue naHHbBIX https://m.edsoo.ru/7f417fb2
3 MHosKeCTEa 4 bu6anoreka [JOK
https://m.edso0.ru/7f417fb2
4 BeposTHOCT ciydaitHOTO COOBITHS 6 1 bubmmorexa LIOK
https://m.edso0.ru/7f417fh2
5 Brenenue B Teoputo rpadon 4 bubmmorexa LIOK
https://m.edso0.ru/7f417fb2
bu6mmoreka [IOK
0 Corysaifiieie coObITHS 8 https://m.edsﬁ).ru/7f4l7fb2
7 OO0o0mIeHue, cucTeMaTH3alns 4 5 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10O 34 5 1

I[TPOTPAMME
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9 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3esioB U TeM (uudposbie)
Ne ni/mm Konrtpoabubie | IIpakTuyeckue
NPoOrpamMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
1 [ToBTOpeHnue kypca & kiacca 4 bubmorexa [TOK
P yp https://m.edsoo.ru/7f41a302
bu6anoreka [IOK
2 4 1
D7IEMEHTEI KOMOMHATOpHKH https://m.edsoo.ru/7f41a302
3 ['eomeTpuueckas BEpOATHOCTH 4 bubmmorexa HOK
P p https://m.edsoo.ru/7f41a302
bu6auoreka [JOK
4 4! b 6 1
CHBITAHIET EpHYIUHI https://m.edsoo.ru/7f41a302
5 CryyaiiHas BeTn4ynHA 6 bubmorexa [IOK
y https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 0000 10 1
ODMICHHE, KOHTPOTD https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I1O 34 1 5
[TPOI'PAMME
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IHOYPOYHOE IINIAHUPOBAHHUE

HaTypaJIbHBIX YUCEII

MATEMATHKA
5 KIIACC
No KoJsmn4yecTBO yacoB Jara JJIeKTPOHHbIE HU(PPOBbIE
A Tema ypoka KonTposbnbie | TlpakTuueckue o0pa3oBaTe/IbHbIE
n/n Bcero U3YYeHUSA
padoThbI padoThI pecypcbl
JecsaTuunas cucrema
1 cunciaeHus. Psn 1 bu6auoreka [JOK
HATypaIbHBIX YUCEI. YpoK- https://m.edsoo.ru/f2a0ccOc
nymeutecmaue.
JlecaTnunas cucrema
2 curciaeHud. Psan 1
HATypaJIbHBIX YHCEII
. bubnuoteka [JOK
3 Harypanbutii pax. Hucno 0 . https://m.edsé_}).ru/f2a0cafe
4 Harypanpnsriii psa. Yucio 0 1
S xoopmarnon npmor ) ubnorexa LOK
' https://m.edsoo.ru/f2a0e0fc
Ypoxk-copesnosanue.
6 HarypanbHbie yncna Ha 1 bubnunoreka [JOK
KOOPJIMHATHOW MTPSIMOM https://m.edsoo.ru/f2a0e2a0
7 xoopmarnon npmor ) Bufimotexs LIOK
' https://m.edsoo.ru/f2a0e426
Ypok-xkonghepenyus.
3 CpaBHeHUE, OKPYTIICHUE 1 bubnuoreka [IOK
HATypaJbHBIX YUCET https://m.edsoo.ru/f2a0ce32
9 CpaBHeHUE, OKPYTIICHUE 1 bubnuoreka [IOK

https://m.edsoo.ru/f2a0cf54
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CpaBHeHue, OKpyTIJIeHHE

bu6anoreka LIOK

10 HATYPATLHEIX HHCEIL. Ypok- https://m.edsoo.ru/f2a0d300
nymeuiecmsue.
11 CpaBHeHME, OKPYTIICHUE bubnuoteka [{OK
HATYpPaIbHBIX YUCEI https://m.edsoo.ru/f2a0d440
12 CpaBHeHuE, OKpYIJIECHUE
HaTypaJIbHBIX YHCEI
ApudmeTnueckue neHCTBUS Bubsmotexa [JOK
13 C HATypAJIbHBIMU YUCJIAMU. httos://m.ed 1230
pS://M.edsoo0.ru/TZaveaca
Ypok-oenosas uepa
14 ApudmeTrnueckue 1eUCTBUS bubnnoreka IIOK
C HATYPaJbHBIMH YHCIAMU https://m.edsoo.ru/f2a0f5ba
KouTponbsnas padora no
15 teMe "HarypasbHble unucna u
HYJIB"
Apudmernueckue 1eUCTBUS
16 c Ea;bypam)HLIMH qIP[ICJIaMI/I bubmorexa [TOK
https://m.edsoo.ru/f2a0f704
Ypok-euxmopuna
17 ApudmeTndeckre neHCTBUSA bubnuoteka [IOK
C HaTypaJbHBIMHU YHCIIAMU https://m.edsoo.ru/f2a0fd8a
18 ApudmeTndeckre neHCTBUSA bubnnoteka [IOK
C HaTypaJbHBIMHU YHCIIAMU https://m.edsoo.ru/f2a1015e
T I S ——— bubmiotera LIOK
https://m.edsoo.ru/f2al0c3a
Ypox-nymewecmaue.
20 ApudmeTndeckre aeHCTBUSA bubnunoreka [JOK
C HaTYpaJIbHBIMU YHCIIAMU https://m.edsoo.ru/f2a10da2
CaoiicTBa HyIs IpH
21 CIIO)KEHUU U YMHOXKCHUH, bubnuoreka [IOK

CBOWCTBA €AMHULIBI [TPU
YMHOKEHHU

https://m.edsoo.ru/f2a104ec

100


https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec

22

CaoiicTBa HyJIs IPU
CJIOKEHUHU U YMHOKEHUH,
CBOWCTBA €AMHULIBI ITPH
YMHOXEHUU. YpokK-
copegHosanue.

23

[TepemecturenbHoE U
COYETaTEIbHOE CBOMCTBA
CJIO’KEHUSI 1 YMHOXKEHUSI,
pacnpeenuTenbHoe
CBOWCTBO YMHOXEHUS

bu6anoreka [IOK
https://m.edsoo0.ru/f2a0ef3e

24

[IepemecTurenpHOE U
COUYETATEJIbHOE CBOMCTBA
CJI0’)KEHUS U YMHOXXEHUS,
pacrpeaenTesbHOe
CBOMCTBO YMHOXEHUS

25

HepeMeCTI/ITeJ'H)HOC u
CcoUYeTaTeIbHOE CBOMCTBA
CJIOKCHUA 1 YMHOKCHU,
PacIIpcacInTCIbHOC
CBOMCTBO YMHOKCHUA

26

JlenmuTenu 1 KpaTHBIC YHCIIa,
pa3oKeHUE YnCia Ha
MHOKUTENH. Ypok-Oenosas
uepa

27

ﬂeJII/ITeJII/I " KpaTHBIC YHUCJIA,
PAa3JI0KCHUC YHCJIa Ha
MHOXHUTCIN

bubnuoteka [IOK
https://m.edsoo.ru/f2a116b2

28

,HGJII/ITCJH/I H KpaTHBIC YHUCJIA,
PAa3JI0KCHUC YHCJia Ha
MHOXUTCIHN

29

JleneHue ¢ ocTaTKoM

bu6anoreka [JOK
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30 JleneHue ¢ 0CTaTKOM bubmmorexa LOK
https://m.edsoo.ru/f2all4fa
31 [IpocThie u cocTaBHBIC YKCIa bubmorexa [OK
https://m.edsoo.ru/f2a11a90
30 [IpocTeie n cocTaBHBIE bubnnoreka LIOK
qucia. Ypok-euxmopuna https://m.edsoo.ru/f2al11bb2
33 [Tpu3Haku neauMocTH Ha 2, bu6anoreka [IOK
5,10,3,9 https://m.edso00.ru/f2a11806
34 [Tpu3Haku neauMocTH Ha 2, bu6anoreka [IOK
5,10,3,9 https://m.edsoo.ru/f2a1196e
3| mopamon neicreut, Vpor: BuSmmoraxa LIOK
' https://m.edsoo.ru/f2a11f18
KOH@epeHyus.
36 HucioBble BbIpaXEHUS, bubnuoteka [IOK
HOPSIOK AEUCTBUI https://m.edsoo.ru/f2a12080
37 HucioBble BbIpaXEHUS, bubnuoteka [JOK
HOPSIOK AEUCTBUI https://m.edsoo.ru/f2al23fa
Penienne TeKCTOBBIX 3a7a4
3| neieromn mam—onme Buamorexa LIOK
’ https://m.edsoo.ru/f2a0f894
MOKYTIKU. Ypok-
COpesHOBaHIe.
Pemienune TeKCTOBBIX 3a7a4
39 Ha Bce apuPpMETHUYECKHE bu6mmoreka [IOK
NEeWCTBUS, HA IBIDKEHHE U https://m.edsoo.ru/f2a0f9fc
MOKYTIKH
Pemnienne TekCcTOBBIX 3a/1a4
40 Ha BCe apuU(PMETHIECKHE bubnmoreka [JOK

JICUCTBUS, HA IBUKCHUE U
MOKYIKH

https://m.edsoo.ru/f2al121a2
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https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2

Pemenne TeEKCTOBBIX 3aa4
Ha BCE apU(PMETHUECKHE

bu6anoreka LIOK

4 JACHCTBHA, Ha JBHACHAC 1 https://m.edsoo.ru/f2a12558
MIOKYIIKHU. Ypok-
nymeuiecmsue.

Perenne TEKCTOBBIX 3aa4

42 Ha Bce apu(pMeTHIECKHEe bubnnoreka IIOK
NEeWCTBY, Ha ABKEHHUE U https://m.edsoo.ru/f2a12832
MTOKYTIKA
PereHne TEKCTOBBIX 3a7a4

43 Ha Bce apu(pMeTHIECKHe bubnnoreka IIOK
NEWCTBYs, HA IBKEHHUE U https://m.edso0.ru/f2a12990
MTOKYTIKA

44 Touka, npsimasi, OTPE30K, bu6auoreka [JOK
ay4. Jlomanas https://m.edsoo.ru/f2a0d54e
N3mepenue AnuHbI OTpe3Ka,

45 METPUYECKUE €MHUIIBI bubnnoreka [IOK
U3MEPEHUs JIUHBL. Ypok- https://m.edsoo.ru/f2a0daee
denosas uepa

o | e sy e 10K

https://m.edsoo.ru/f2a0df3a
U3MEpEHUS JITUHBI

47 OKpyXHOCTb U KpyT. Vpoxk- bubnunoreka [JOK
nymeuecmsue. https://m.edsoo.ru/f2a0d684

48 OKpyXHOCTb U KPYyT

19| roue "Tocrpochme yaopa s BuGmiotexa LIOK

o https://m.edsoo.ru/f2a0d7e2
OKPY>KHOCTEHN

50 VYromn. [TpsimMoii, ocTpbIit, bubnuoreka [IOK
TYNOW U Pa3BEPHYTHIN YTIIbI https://m.edsoo.ru/f2a1302a

o1 Yrou. IIpsMon, OCTpbIN,
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TYyHOU U pa3BEPHYTHIA YIJIBI.
Ypoxk-euxmopuna

52 W3mepenue yrios bubmorexa ITOK
https://m.edsoo.ru/f2a1319c
bubnnoreka LIOK

53 Hswmepenue yrion https://m.edsgn.ru/f2a132fa

54 N3mepenue yrnos. Ypok- bubnnoreka IOK

nymeutecmsue. https://m.edso00.ru/f2a13476

55 [IpakTuyeckas padora mno bubnnoreka IIOK

teme "[loctpoeHue yriios" https://m.edsoo.ru/f2a13606
56 HpoOs. [IpaBunbHbIC U bubnuoteka [IOK

HETpaBUIIbHBIC IPOOU https://m.edsoo.ru/f2a13764
57 Hpo6s. [IpaBunbHbIC U bubnnoreka IIOK

HEMpaBUIIbHBIC IPOOU https://m.edsoo.ru/f2al13c8c

o | o ommmen e 10K

copesrosane. https://m.edsoo.ru/f2a14146

59 HpoOs. [IpaBunbHbBIC U bubnuoteka I[JOK

HETIPaBUIIBHBIC IPOOH https://m.edsoo.ru/f2a153f2

60 HpoOs. [IpaBunbHBIC U bubnnoteka [IOK

HETIPaBUIIBHBIC IPOOH https://m.edsoo.ru/f2a15582
61 OCHOBHOE CBOMCTBO JIPOOH. bu6mmoreka [IOK

Ypox-euxmopuna https://m.edsoo.ru/f2al43e4
. bubnnoreka [JOK

62 OcnosHoe cBOHCTBO 1podn https://m.edsg).ru/f2a1451a
. bubnmoreka [JOK

63 OcnosHoe cBOHCTBO 1podn https://m.edS(I)_}).ru/f2a1463c
. bubnmoreka [JOK

64 OcnosHoe cBOHCTEO 1podn https://m.edS(I)_}).ru/f2a1475e
65 OcHOBHOE CBOMCTBO JpoOu. bubmuoreka [JOK
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Ypox-nymewecmesue.

https://m.edsoo.ru/f2a14c90

bu6anoreka LIOK

66 OCHOBHOE CBOHCTBO APOOH https://m.edsoo.ru/f2al4ded
67 OcCHOBHOE CBOHCTBO qpodu
68 CpaBnenue apobeit. Ypox- bubnuoteka [{OK
0enosas uepa https://m.edsoo.ru/f2al4f74
. bu6mmoreka I[IOK
69 Cpasnenue apodeit https://m.edsoo.ru/f2a151f4
70 CpaBHeHue npobeit
71 CpaBHeHue apooeit
n | oo B orea 10K
P ' https://m.edsoo.ru/f2al7cc4
Ypok-euxmopuna
73 CrnoxxeHue U BEIYUTAaHHUE bu6auoreka [JOK
OOBIKHOBEHHBIX JPOOCiH https://m.edsoo.ru/f2al7e54
7 CrnoxeHue U BEIYUTAaHHUE bu6anoreka [JOK
OOBIKHOBEHHBIX JPOOCiH https://m.edsoo.ru/f2a1802a
75 Cno)XeHHe U BRIYMTAHUE bu6mmoreka [IOK
OOBIKHOBEHHBIX JPOOCiH https://m.edsoo.ru/f2al81ce
o | Coomeme s e 10K
AP ' https://m.edsoo.ru/f2a1835e
Ypok-copesnosanue.
Cl10)KeHHE U BBIYUTAHUC
77 .
OOBIKHOBEHHBIX JIpOOei
Cl10)KeHHE U BBIYUTAHUC
78 .
OOBIKHOBEHHBIX JIpOOei
Crno)XeHHe U BRIYMTAHUE
79 .
OOBIKHOBEHHBIX JIpOOei
80 CwmemranHast 1po0b. Ypok- bubnuoreka [IOK

nymewecmeue.

https://m.edsoo.ru/f2a1592e
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bu6anoreka LIOK

81 Cuemarnad Apods https:/m.edsoo.ru/f2al5a5a
bu6anoreka [IOK
82 Cuemannas Apods https://m.edsoo.ru/f2a15b68
bu6anoreka [IOK
83 Cuemannad Apods https://m.edsoo.ru/f2al5e2e
8 | ofsmaonommans apobtt Buborexa LIOK
’ https://m.edsoo.ru/f2a184e4
B3aMMHOOOpaTHEIE APOOH
VYMHOXEHHE U NeTICHUE
85 OOBIKHOBEHHBIX JIPOOEH; bu6auoreka [JOK
B3aUMHOOOpATHBIC IPOOH. https://m.edsoo.ru/f2a18692
Ypok-xkonghepenyus.
8 | obemmoncmist rpaber Bubmnorera LIOK
APOOCH, https://m.edsoo.ru/f2a18a20
B3aMMHOOOpaTHBIE APOOH
87 | ofmosommrs apabl: BuGmiorerca LIOK
APObeH, https://m.edsoo.ru/f2a18b56
B3aUMHOOOpaTHBIE APOOH
38 | ofmeosommsry apabe: BuGmorerca LIOK
ApOOCH, https://m.edso0.ru/f2a19088
B3aMMHOOOpaTHBIE APOOH
VYMHOKEHHUE U EJICHUE
89 OOBIKHOBEHHBIX JPOOEH; bu6mmoreka [IOK
B3aUMHOOOpaTHBIE APOOH. https://m.edsoo0.ru/f2a19560
Ypox-copesnosanue.
90 | ofmnoscmmscy apabl: BuGmorerca LIOK
AAPOOCH, https://m.edso0.ru/f2a196a0
B3aMMHOOOpaTHBIEC TPOOH
91 YMHOXEHUE U ICJICHUE bubnuoreka [IOK

OOBIKHOBEHHBIX JIpO0eii;

https://m.edsoo.ru/f2a198da
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B3aMMHOOOpAaTHBIE APOOH

Pemenue TeKCTOBBIX 3a/1a4,

bu6anoreka LIOK

92 CORCPYKAIIUX POOH. https://m.edsoo.ru/f2al81ce
OcHOBHBIE 3a/1a4H Ha IpOOH
Pemenune TeKCTOBBIX 3a/1a4,

93 coJiepKaIux JIpoou. bubnuoteka [{OK
OCHOBHBIC 33J1a4 Ha JAPOOH. https://m.edsoo.ru/f2a1835e
Ypox-euxmopuna
Penrenune TekcTOBBIX q

94 C(fne;maemljxcngo oL 3ajad, bubnnoreka ITOK

https://m.edsoo.ru/f2al8c5a
OcHOBHBIE 33J1a4H Ha APOOH
Pertenne TEKCTOBBIX 3a1a4
95 coJiepXKaIiux JIpoou. o Brbmrorexa LIOK
https://m.edsoo.ru/f2a18e76
OcHOBHBIE 33J1a4 Ha APOOH
96 fg;?;;n;r;zc;;;g;x 3anad, bu6auoreka [JOK
’ https://m.edsoo.ru/f2a18f7a
OcHOBHBIE 33J1a4H Ha APOOH
Penienne TEKCTOBBIX 3ajad,

97 coJiepKaIux JIpooOu. but6mmoreka [IOK
OCHOBHBIE 3a/1a41 Ha APOOH. https://m.edsoo.ru/f2a199f2
Ypok-nymewecmsue.

98 Eg;;f;ﬂf;ﬁcggigg( 3anad, bu6mmoreka [IOK

’ https://m.edsoo.ru/f2al9c2c
OCHOBHBIC 33J1a4u Ha JPOOH
99 Eg;;f;ﬂf;ﬁcgggg;x 3anad, bu6mmoreka [IOK
' https://m.edsoo.ru/f2alald6
OCHOBHBIE 33J1a4H Ha JAPOOH
Bunerera LOK
' https://m.edsoo.ru/f2ala2ee
OCHOBHBIE 33J1a4 Ha JPOOH
101 [Tpumenenune OykB asst bubnnoreka IIOK
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3aIMMCH MaTeMaTHICCKUX
BBIPOKEHUHN U TIPEITIOKEHUH.
Ypoxk-oenosas uepa

https://m.edsoo.ru/f2ala3fc

[Ipumenenne OykB AJis

102 3aMuCU MaTEMaTHUYECKUX
BBIPAKCHUH U ITPEIIOKEHUN

103 reme "OBmmmmeE buGmiorexa LIOK

" https://m.edsoo.ru/f2alaSle
npobu
MHOroyroJpHHKHU.

104 YeThIpEXYyTroNbHUK, bubnnoreka IIOK
NpSIMOYTOJIHUK, KBaJIPaT. https://m.edsoo.ru/f2al6ae0
Ypok-nymewecmsue.

MHOTOyroJapHUKH.
105 qu(IZI[())gX}?IJ“IOHBHHK bubmorexa [TOK
’ https://m.edsoo.ru/f2al6c7a
IPSIMOYTOJIbHUK, KBaJpaT
[IpakTuyeckas padora mno
106 mpavoyromma < BuGmiotera LIOK
https://m.edsoo.ru/f2al6ele
3alaHHBIMHM CTOPOHAMU Ha
HEJIMHOBaHHOW Oymare"
bubnnoreka [IOK

107 TpeyromHuk https://m.edscl){).ru/f2a16194

108 TpeyronsHuk. Ypox-
copegHoBaHue.

[Inomane u nepumeTp
MPSIMOYTOJIbHUKA U
109 MHOTOYT'OJIbHUKOB, bubnmoreka [JOK

COCTaBJICHHBIX M3
IpAMOYTOJIBHUKOB, CAWHUIIBI
HU3MCPCHUSA TUIOIAN

https://m.edsoo.ru/f2al16fe0
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[Inomane u nepumerp
MPsIMOYTOJIbHUKA U

110 MHOTOYTOJIbHUKOB, bu6anoreka [JOK
COCTaBIICHHBIX U3 https://m.edsoo.ru/f2a17184
MPSIMOYTOJIBHUKOB, €IMHUIIBI
WM3MEPEHUS TIIOIA N
[Inomane u nepumerp
MPSMOYTOJIbHUKA U

111 cocramnerx s BuSmsorercs LIOK

https://m.edsoo.ru/f2a17328
MPSIMOYTOJIBLHUKOB, €TMHUIIBI
U3MEPEHUS TUIOAIN. Ypok-
BUKMOPUHA
but6mmoreka [IOK
112 Hepmetp mroroyrobHia https://m.edsoo.ru/f2a1691e
113 [TepumMeTp MHOTOYTOJILHUKA
. bu6mmoreka [IOK
114 Jlecsmiinas sanuck apobei https://m.edsoo.ru/f2alb55e
. bubnnoteka [IOK

115 Jlecaturanas sanuch Apooeii https:// m.edsc])_EJ.ru/fZalb87e

116 JlecsaTuuHas 3anuch IpoOet. but6mmoreka [IOK
Ypox-oenosas uepa https://m.edsoo.ru/f2albcfc

117 CpaBHeHHE JECATUIHBIX bu6mmoreka [IOK
npobeit https://m.edsoo.ru/f2alc49a

118 CpaBHeHUE NECATUIHBIX bubnuoteka [IOK
npobeit https://m.edsoo.ru/f2alc63e

119 CpaBHeHUE NECATUIHBIX bubnuoreka [IOK
npobeit. Ypok-suxmopuna https://m.edsoo.ru/f2alcb02

120 CpaBHeHUE TECATUIHBIX bubnuoreka [IOK
npooOeit https://m.edsoo.ru/f2alcc2e

121 CpaBHEHUE NECITUUHBIX
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npobeit

JleficTBUSA C AeCATUYHBIMU

bu6anoreka LIOK

122 ApOOAMH. YpOK- https://m.edsoo.ru/f2alceda
KOH@epeHyusl.
123 JleicTBuUS C AECATUYHBIMHU but6mmoreka [IOK
ApoOsSIMU https://m.edsoo.ru/f2alcf62
124 JlelicTBUS C 1ECATUYHBIMH bubnuoteka [{OK
JApOOAMU https://m.edsoo.ru/f2ald174
125 JlelicTBUS C 1ECATUYHBIMH bubnuoteka [{OK
JApoOAMU https://m.edsoo.ru/f2a1d516
g | chermin ¢ decamuiine BuGaorexa LIOK
‘ https://m.edsoo.ru/f2ald64c
CcopesHOoBaHue.
197 JlecTBuA ¢ AECATUYHBIMU bubnuoteka [IOK
IpOOIMU https://m.edsoo.ru/f2a1d750
128 JlencTBUsA C AECATUYHBIMU bu6anoreka [JOK
IpoOIMHU https://m.edsoo.ru/f2ald85e
o | Lot secrmmmnc Bumorers 110K
' https://m.edsoo.ru/f2a1d962
uepa
130 JlencTBUsA C NECATUYHBIMU but6mmoreka [IOK
ApoOsSIMU https://m.edsoo.ru/f2alda7a
131 JlercTBUSA C NeCATUIHBIMU bubnuoreka [IOK
JIpOOSIMH https://m.edsoo.ru/f2a1db88
132 f;fg;;ﬁﬂ ;;loe;_ﬁTHqHHMH bubnuoreka [IOK
) https://m.edsoo.ru/f2ale0la
KOH@epeHyus.
133 JlericTBUSA C AeCATUIHBIMU but6mmoreka [IOK
TPOOSIMH https://m.edsoo.ru/f2alel50
134 JlecTBuUS C AECATUYHBIMU bubmmoreka [JOK
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https://m.edsoo.ru/f2a1e150

IpoOsIMH

https://m.edsoo.ru/f2ale268

JleficTBUSA C AeCATUYHBIMU

bu6anoreka LIOK

135 ApOOAMH.  VpoK- https://m.edsoo.ru/f2ale3da
nymeuiecmeue.
136 JleicTBUS ¢ AECITUYHBIMU but6mmoreka [IOK
ApoOsSIMU https://m.edsoo.ru/f2ale4f2
137 JlelicTBUS C 1ECATUYHBIMH bubnuoteka [{OK
JApOOAMU https://m.edsoo.ru/f2ale4f2
138 JlelicTBUS C 1ECATUYHBIMH bubnuoteka [{OK
Apo0sMuU. Vpok-sukmopuna https://m.edsoo.ru/f2ale5f6
139 JlecTBuA ¢ AECATUYHBIMU bubnuoteka [IOK
ApOOAMU https://m.edsoo.ru/f2ale704
140 JlencTBUsA C NECATUYHBIMU
TpOOSIMHU
141 OkpyrieHue necITUYHbBIX bubnuoteka [IOK
apobeit https://m.edsoo.ru/f2ale826
142 OkpyrieHue NecITUYHbBIX bubnuoteka [JOK
apobeit. Vpok-oenosas uepa https://m.edsoo.ru/f2aleb50
143 OkpyrieHue necCATUYHbBIX bubnnoteka [IOK
napoobeit https://m.edsoo.ru/f2alec68
OkpyriieHne 1eCATUYHBIX
144 o
npobeit. Ypok-suxmopuna
B 10K
' https://m.edsoo.ru/f2aled8a
OcHOBHBIE 3a/1a4H Ha IPOOH
B 0K
' https://m.edsoo.ru/f2alefl0
OCHOBHBIE 33J1a4H Ha JAPOOH
147 Pemenue TEKCTOBBIX 3a/1a4, bu6mmoreka [IOK

COJIEpIKaIIuX Ipoou.

https://m.edsoo.ru/f2a1f028
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OcHoOBHBIE 3a/1a4M Ha IpOOH.

Ypox-copesnosanue.

148

Penienne TEKCTOBBIX 3aj1ad,
coJiepKaIux JIpoou.
OcHOBHBIE 3a/1a4M Ha IpOOH

bu6anoreka [IOK
https://m.edsoo.ru/f2a1f136

149

Penienne TEKCTOBBIX 3aj1ad,
coJiepXkKaIux JIpoou.
OcHOBHBIE 3a/1a4H Ha IpOOH

150

Pelienne TEKCTOBBIX 3ajad,
coJiepKaIux JIpoou.
OcHOBHBIE 33J1a4H Ha APOOH

151

KounTponsnas padora no
teme "JlecaTuunbie qpoou”

bu6anoreka [JOK
https://m.edsoo.ru/f2alf23a

152

MHOrorpaHHuKH.
N3obpaxenue
MHOI'OIpaHHUKOB. Moaenu
IIPOCTPAHCTBEHHBIX TEIL.
Ypox-oenosas uecpa

bu6auoreka [JOK
https://m.edsoo.ru/f2ala69a

153

MHOTOrpaHHUKH.
N3obpaxenue
MHOTOIpaHHUKOB. Moaenu
IPOCTPAHCTBEHHBIX TEJ

bu6mmoreka [IOK
https://m.edsoo.ru/f2alad2a

154

[IpssMoyronbHbI
napasienenure, Kyo.
Pa3Béprku xyba u
napajuiesienume sia

bubnuoreka [IOK
https://m.edsoo.ru/f2a1a802

155

[IpsmoyronbHbIN
napaJienenure/, Kyo.
Pa3Béprku xyba n
napajenenunena. Ypox-
BUKIMOPUHA

bu6mmoreka [IOK
https://m.edsoo.ru/f2a1a924
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[IpakTuueckas padora mno
teme "Pa3BépTka Kyba"

bu6anoreka LIOK
https://m.edsoo.ru/f2alaef6

157

O06bEM Ky0a,
MPSIMOYTOJILHOTO
napaienenunena. Ypox-
KOH@epeHyusl.

bu6anoreka [IOK
https://m.edsoo.ru/f2alb09a

158

O06bEM Ky0a,
MPSMOYTOJIBLHOTO
napasuiesenumeaa

bu6anoreka [JOK
https://m.edsoo.ru/f2a1b248

159

O06bEM Kky0a,
MPSAMOYTOJIbHOTO
napajuienenunena. Ypox-
BUKMOPUHA

160

O06bEM Ky0a,
IPSIMOYTOJILHOTO
napajuieNenumneaa

161

[ToBTOpEHNE OCHOBHBIX
MOHATHUM U METOJOB Kypca 5
KJ1acca, 0000IIeHne
3HaHui/Bcepoccuiickas
npoBepouHas paboTa

bu6anoreka [JOK
https://m.edsoo.ru/f2alf76c¢

162

[ToBTOpEHNE OCHOBHBIX
MOHATHN U METOJIOB Kypca 5
Kjacca, 00001IeHne
3HaHuii/Bcepoccuiickas
MpoBepoyHas paboTa

bubnuoteka [IOK
https://m.edsoo.ru/f2a1f924

163

[ToBTOpEHUE OCHOBHBIX
MOHATUN U METOAOB Kypca 5
Kjacca, 00001IeHe 3HaHuH

bu6mmoreka [JOK
https://m.edsoo.ru/f2alfaaa

164

[ToBTOpEHUE OCHOBHBIX
MOHSITUM U METOAOB Kypca 5

bu6mmoreka [IOK
https://m.edsoo.ru/f2al1fc08
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Kiacca, 00o0menne 3HaHui
[ToBTOpEHME OCHOBHBIX
165 MOHATUI U METOJOB Kypca 5 1 bubnnoreka IIOK
KJ1acca, 0000IeHre 3HAaHUH. https://m.edsoo.ru/f2alfeec
YPOK-BUKTOpHHA
166 | nommmiuweronos sypeas 1 ubmnorexa LOK
N https://m.edsoo.ru/f2a200a4
Kiacca, 00001eHne 3HaHui
167 Hrtorosas KOHTpOIbHAS 1 1
paborta
[ToBTOpEHNE OCHOBHBIX
168 NOHATUN U METOJIOB Kypca 5 1 bubnnoreka IIOK
KJj1acca, 0000IIeHHEe 3HAHUIA. https://m.edsoo.ru/f2a201f8
Ypoxk-oenosas uepa
165 | nommmiiuweroros sypeas 1 ubmiorera LIOK
N https://m.edsoo.ru/f2a20388
KJ1acca, 0000IIeHe 3HaHUI
[ToBTOpEHNE OCHOBHBIX
170 MOHSTHUN U METOJOB Kypca 5 1 bubnuoteka [IOK
KJj1acca, 0000IIeHHE 3HAHUIA. https://m.edsoo.ru/f2a2069e
Ypox-copesnosanue.
OBIEE KOJIMYECTBO HYACOB 170 4 4
I10 [TIPOTPAMME
6 KIIACC
No Kosan4yecTBO 4yacoB Jara DJIeKTPOHHBbIE HU(PPOBbIE
A Tema ypoka Koutposabuble  IIpakTHueckue oOpa3oBaTeJbHbIE
n/n Bcero U3yYeHUs
padoThbI padoThI pecypchl
1 ApudmeTndeckue 1elCTBUs 1 bubnmnoreka [JOK
C MHOTO3HAaYHBIMH https://m.edsoo.ru/f2a208ec
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HaTypaJbHBIMH YHUCIIAMH.
Ypox - nymewecmeue

Apudmerndeckue AeUCTBUSL

2 C MHOT'O3HAYHBIMHU bubmorexa LJOK
https://m.edsoo.ru/f2a20aea
HATypaJbHBIMHA YUCIIAMH
Apndmernueckne nercTBUS
3 c E/[H%)rogHaqHHMHH bubmmorexa LTOK
https://m.edsoo.ru/f2a2140e
HATypaJbHBIMH YUCIIAMH
Apudmernueckue 1eUCTBUS

4 C MHOTO3HAYHBIMU but6mmoreka [IOK
HATypaJIbHBIMU YHCIIAMH. https://m.edsoo.ru/f2a21580
Ypox - oenosas uepa
Apubdmerndeckue IeCTBUA

5 c E/IH(%))FOSHa‘IHI)IMI/IH bubmmorexa LJOK

https://m.edsoo.ru/f2a216de
HATypaJbHBIMU YHCTIAMU
ApudmeTnyeckue IeHUCTBU
6 c f/{H(grosHaqHLIMHH bubnnotexa LIOK
https://m.edsoo.ru/f2a2180a
HATypaJIbHBIMU YHCIaMHU
YHCI0BbIE BBIPAKEHUS
7 TIOPSITIOK HeﬁCEBHfI , Bubmaorexa LOK
’ https://m.edsoo.ru/f2a20c48
HCII0JIb30BaHUE CKOOOK
UwucoBbie BEIpaXKEHUS,

8 TOPSJIOK JICUCTBHIM, bu6mmoreka [IOK
HUCIIOJIL30BaHNE CKOOOK. https://m.edsoo.ru/f2a20d6a
Ypox-npakmuxym
YwucoBsie BRIpaXEHUS,

9 MOPSJIOK JICUCTBHIA,

HCIIO0IB30BaHNEe CKOOOK
HucnoBble BBIpAKECHUS,
10 TOPSJIOK JICUCTBHI,

HUCIOJIb30BAHUE CKOOOK
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11

YucnoBsle BeIpaXeHUs,
MOPSZIOK JICUCTBHI,
HCII0Jb30BaHUE CKOOOK

12

OxkpyriieHre HaTypaIbHbIX
qHCe.

bu6anoreka [IOK
https://m.edsoo.ru/f2a21274

13

OxkpyriieHne HaTypaabHbIX
qucen. Ypox — mozeosas
amaka

14

OxkpyriieHne HaTypaabHbIX
qrcen

15

Jlenurenu v KpaTHBIC YHCTIA;
HanOOIBIINI OOIIHI
JICTUTEIb U HaUMEHBIIIEe
o011ee KpaTHOe

bu6anoreka [JOK
https://m.edsoo.ru/f2a22a3e

16

Jlenurenu v KpaTHBIC YHCIA;
HAWOOJIBIINI OO
JEJIATENb U HaUMEHbIIIEE
o011ee KpaTHOe

bu6auoreka [JOK
https://m.edso0.ru/f2a22h9c

17

Jlenurenu v KpaTHBIC YHCTIA;
HANOOJIBIINI OO
JIETUTENb ¥ HaUMEHBIIIEE
ob1ee kpatHoe. Ypok -
BUKIMOPUHA

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2340c

18

JlenuTenau v KpaTHBIC YHCIA;
HauOOJIBIIUNA OOLIHiIA
NEJIATENb U HAaUMEHBIIIEE
o01iee KpaTHoe.

19

JlenuTenu v KpaTHBIC YHCIIA;
HanOOIBIINI OOIIHIA
JICJIATEb U HaNMEHbIIIEE
o01iee KpaTHoe
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Jlenurenu v KpaTHBIE YHCTIA;
HaWOOJIBIINN OOIIHNI

20 JICTTUTETb ¥ HAaUMCHBIIICE
o0111ee KpaTHOe
21| mpomsmerenmn Vpor - ubmnorera LOK
ec1edosane https://m.edsoo.ru/f2a22d2c
22 JlenumMocTh CyMMBI U bubnnoreka IIOK
MIPOU3BEICHHUSI https://m.edsoo.ru/f2a23254
23 Jlenenne ¢ ocTaTKOM
24 Henenue ¢ octatkoM. Ypox - but6mmoreka [IOK
0en06as uepa https://m.edso00.ru/f2a24104
25 Pentenne TekCcTOBBIX 3amau bubmmorexa LJOK
https://m.edsoo.ru/f2a21e90
26 Penrenne TeKCTOBBIX 3a1a4 brbmrorexa LIOK
https://m.edsoo.ru/f2a2226e
27 Penrenue TeKCTOBBIX 3a1a4 brbmrorexa LIOK
https://m.edsoo.ru/f2a22412
8 Penrenne TexcTOBBIX 3a71a4. bu6mmoreka [IOK
Ypox-npaxmuxym https://m.edsoo.ru/f2a226e2
29 Penrenne TeKCTOBBIX 3a1au brbmrorexa LIOK
https://m.edsoo.ru/f2a228a4
30 KontponpHas pabora 1o bubnunoreka [JOK
teme "HarypaibHbie uncia" https://m.edsoo.ru/f2a242a8
31 [TeprieHIUKYISApHBIC TIPSIMBIC bubmorexa [IOK
https://m.edsoo.ru/f2a24442
32 [TepnenaukynspHbIe bubnmoreka [JOK
TpsIMBIC. https://m.edso0.ru/f2a24596
33 [TapannenbHbie NpsIMBIE. bubnmoreka [JOK

Ypox - copesnosanue

https://m.edsoo.ru/f2a248d4
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bu6anoreka LIOK

34 Hapannenbreie mpaveie. https://m.edsoo.ru/f2a24a32
Paccrosaue mexny nByms
TOYKAMH, OT TOUKH

35 H(;;IME;I?I ’I[(J)II/IHZ Map);;)pyTa Ha bubmmorexa LTOK

T https://m.edsoo.ru/f2a24776
KBaJPATHOU CEeTKe. Ypok -
uccneoosatue
Paccrosiaue mexnay nByms

36 TO'—IKal\/‘IJI/I, OT TOYKH JI0
MPSIMOM, JUTMHA MapIIpyTa Ha
KBaJIPaTHOU CETKE
Paccrosiaue Mexy nByms
TOYKAMH, OT TOYKH JI0

37 psAMOM ,JIJ'II/IHa MaplIIHp}ITa Ha bubmorexa ITOK

o https://m.edsoo.ru/f2a24eb0
KBaJpaTHOM ceTKe. Ypok-
NPAKMUKYM
OOBIKHOBEHHAsI IPOOb,
38 OCHOBHOE CBOMCTBO ApoOH brbmrorexa LIOK
. ’ https://m.edsoo.ru/f2a261fc
COKpaIieHue apooeit
o | Commemema ety e 10K
. ’ https://m.eds00.ru/f2a26670
COKpaIeHue apooeit
OOBIKHOBEHHAsI IPOOD,

40 OCHOBHOE CBOMCTBO Jpo0H, bu6mmoreka [IOK
COKpaleHue apooeit. Ypox - https://m.edsoo.ru/f2a26936
oudaxmuyeckas uepa

11| comommos eaofiomonmot buGmiorexa LIOK

. ’ https://m.edsoo.ru/f2a26ab?2
CoKkpaileHue apoben
42 CpaBHeHME U bubnuoreka [IOK

YIOPSIOYUBAHUE JIpoOei

https://m.edsoo.ru/f2a2721e
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CpaBHeHue 1

43 YIOPSIIOYMBAHKE IPOOECH. bubmorexa [TOK
https://m.edsoo.ru/f2a2749e
Ypox - oenosas uepa
44 CpaBHeHue n bubnuoteka [{OK
YIOPSIIOYUBAaHUE TPOOCH https://m.edsoo.ru/f2a275ac
SITHYHBI U U
45 ﬁ:;:pnqecxaz Ié}i)/l(()geMa Mep. bubmorexa [OK
https://m.edso0.ru/f2a2638c
Ypoxk - nymewecmsue
16 JlecsTuunble 1poOu U
METpUYECKasi CUCTEMA Mep
ApudmeTnyecku %
47 c EGE;K:I:OBG:I:;H;HH;HCTBHH bubnnotexa LIOK
https://m.edsoo.ru/f2a276c4
JCCATUIHBIMU JPOOSIMH
ApudmMeTniyecKue TeHCTBHS
48 C OOBIKHOBEHHBIMH U bu6auoreka [JOK
JIECATUYHBIMH IPOOSMH. https://m.edsoo.ru/f2a277dc
Ypok-npaxmuxym
o | Do e B LOK
https://m.edsoo.ru/f2a27d40
JECATUYHBIMU JAPOOSIMHU
0 | oogommoncmmnn Buaorexa LIOK
https://m.edsoo.ru/f2a27ec6
JECATUYHBIMU APOOSIMHU
51| o st Bumtorera LIOK
https://m.edsoo.ru/f2a27c00
JECATUYHBIMU APOOSIMHU
59 OrtHouienue. Ypox - bubnuoreka [IOK
menemocm https://m.edsoo.ru/f2a282c2
53 OtHoIeHue
54 JleneHue B TaHHOM bubnuoreka [IOK

OTHOIIICHHUH

https://m.edsoo.ru/f2a28448
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Jlenenue B JaHHOM

55 OTHOULIEHUH. Ypok-
OuUcCKyccust
bu6anoreka [IOK
56 Maciura6, IpomopIys. https://m.edsoo.ru/f2a28a7e
bu6mnoreka [JOK
57 Macurad, nponopuus https://m.edsoo.ru/f2a28c22
bu6anoreka [IOK
o8 Homsmne npouenta https://m.edsoo.ru/f2a28d76
59 [Tonsitue nponenta. Ypok - bubnnoreka IIOK
UHMEIeKMYANIbHASL U2pa https://m.edsoo.ru/f2a28efc
60 | memmamn s s o6 o2 BuGmorexa LIOK
https://m.edso0.ru/f2a29064
MIPOIICHTY
O B S BuGumorexa LIOK
https://m.edso0.ru/f2a291e0
MPOLICHTY
Brruucienue npoieHTa ot
62 BEJIMYMHBI U BEJIUYHUHBI I10 €6
IIPOIICHTY.
Brruucienue mporeHTa ot
63 BEJIMYMHBI U BEJIUYUHBI 10 €6
MIPOIICHTY
o | mommane o e B 10K
JICpKallnX 1p https://m.edsoo.ru/f2a26512
MIPOLEHTHL. Ypok-ckaszka
o Peme};ilae TCKCTOBgIX 3ajad, Bubnnotexa LIOK
COACPHAIIUX IPOOH 1 https://m.edsoo.ru/f2a2818c
MIPOICHTHI
66 PenieHne TEKCTOBBIX 3aj1a4, bu6mmoreka [IOK

coJepXxamux Ipoou u

https://m.edsoo.ru/f2a29546
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ITPOLICHTHI

Pemenue TeKCTOBBIX 3a/1a4,

bu6anoreka LIOK

67 CONEPAIINX POOH 1 https://m.edsoo.ru/f2a29a46
MIPOIICHTHI

68 KonTponsHnas padora no bubnnoreka LIOK
teme "Ipoou" https://m.edsoo.ru/f2a29d34
[IpakTuueckas Ta I

69 TGII)\?C "OTeI—fOIEIlIGII{);S(;[JIaI/IHil bubmorexa [OK

N " https://m.edsoo.ru/f2a29bea
OKPY>KHOCTH K €€ TuaMeTpy
Basi CHMMETpPHS.
70 I(_)IZSIT?)aJ:LHaHGCI/I;MMeTpHﬂ bubmorexa LIOK
‘ https://m.edsoo.ru/f2a2509a
Ypox-npaxmuxym.-

71 OceBas cuMMeTpus. bubnuoteka [IOK
LlenTpanbHast CHMMETpHS https://m.edsoo.ru/f2a25428

79 [TocTpoeHne cHMMETPUYHBIX bubnuoteka I[IOK
buryp https://m.edsoo.ru/f2a252ca

73 [TocTpoeHne cHMMETPUYHBIX bubnuoteka [JOK
buryp. Ypox - oenosas uepa https://m.edsoo.ru/f2a257fc

74 [IpakTrueckas pabora 1o bubnnoteka [IOK
teme "OceBast cuMMeTpus” https://m.edsoo.ru/f2a2598c¢

75 CumMmeTpus B MPOCTPAHCTBE bubmorexa [IOK

https://m.edsoo.ru/f2a25ae0
[Tpumenenue OykB st

76 3aMiCU MaTEMaTHYECKUX bubnnoreka [JOK
BBIPKCHUHN U TPEUIOKCHHIM. https://m.edsoo.ru/f2a2b274
Ypox-npakmuxym.

77 bykBeHHBIE BBIpaKEHUS U bubnunoreka [JOK
YHUCJIOBBIE ITOACTAHOBKHU https://m.edsoo.ru/f2a2b972
bykBeHHBIE paBEeHCTBA, BuGmuorexa IJOK

78 Hax0JIEHUE HEU3BECTHOTO

KOMIIOHCHTA.

https://m.edsoo.ru/f2a2bada
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BykBeHHBIE paBEHCTBA,

bu6anoreka LIOK

7 HAXOIACHIE HEHSBECTHOTO https://m.edsoo.ru/f2a2bbe8
KOMITOHEHTA
bu6anoreka [IOK
80 Dopmystel https://m.edsoo.ru/f2a2bd14
81 ®dopmynsl. Vpox - bubnuoteka [{OK
copesnosamie https://m.edsoo.ru/f2a2be40
82 YeThlpEXyronbHUK, IPUMEPHI bubnnoreka IIOK
YeThIPEXYTOIBHUKOB https://m.edsoo.ru/f2a2al9e
8| cootiema cropon yrron, ubmiorera LIOK
N ’ ’ https://m.edsoo.ru/f2a2a2f2
JraroHayen
[IpssmMoyTroabHUK, KBaAparT:
84 CBOICTBa CTOPOH, YTJIOB,
JaroHaJeu.
Ypox - euxmopuna
85 Nsmepenue yrinos. Bubl bubnuoteka I[IOK
TPEYTOJILHUKOB https://m.edsoo.ru/f2a2a75c
86 Nsmepenue yrinos. Bubl bubnuoteka [IOK
TPEYTOJILHUKOB. https://m.edsoo.ru/f2a2ab94
87 [TepumMeTp MHOTOYTOJBHUKA bubmorexa [IOK
https://m.edsoo.ru/f2a29eb0
88 [TepumeTp MHOTOYTOJIBHHKA.
Ypox-npakmuxym.
89 [Tnomrans Gurypsr
90 [Tnomans ¢urypsl. Ypox -
copesHosanue
91 DopmyIibl IEpUMETPA U
TUIOMIAM MPSIMOYTOJILHUKA
92 @dopMyJibl IEpUMETpA U
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IJIOIIAIU ITPSIMOYTOJIbHUKA

[TpnbnmxEHHOE N3MEpeHne

93 wromaay uryp. Ypox -
uccnedosanue
94 [IpakTuyeckas padora no bubnnoreka LIOK
teme "[lnomrans kpyra" https://m.edsoo.ru/f2a2ae8c
KounTpoasnas padota no
TeMe "BbeIpaxkeHus ¢
95
OoykBamu. Ourypsl Ha
IJIOCKOCTH "
bubnuoteka [IOK
% Hesere wmena https://m.edsclfaru/f2a2bf60
bu6auoreka [JOK
o Hesere umena. Ypox - uzpa https://m.edsoo.ru/f2a2c07a
bu6anoreka [JOK
%8 Hesere smena. https://m.edsoo.ru/f2a2cl7e
9 | reomerpmaceran ubmiorera LIOK
https://m.edsoo.ru/f2a2c886
UHTEPIIPETAIIS MO IS
Monaynp uncna,
100 reoMeTpuyeckas bubnnoteka [IOK
HUHTEPIPETAIUS MOIYJIS. https://m.edsoo.ru/f2a2ca3e
Ypox - ouoaxmuueckas uepa
101 reoerpmccsan ufimorera LIOK
https://m.edsoo.ru/f2a2cba6
WHTEPIPETaIUs MOTYJISI
Monayns uncna,
102 reoMeTpuuecKas
WHTEPIPETAIUsT MOTYJISI
103 Monayns yncna,

reoOMCTPUICCKAA
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VMHTEpIIpETALUs MOLYJIS

104

HucnoBsle MPOMEKYTKU

105

TlomoXuTenbHbIE 1
OTpHUIIATENIbHBIC YUCIIA.
Ypok-xkonghepenyus

106

TlomoXuTenbHbIE 1
OTpHUIIATENIbHBIC YHCTIA

107

CpaBHEHME MTOTOKUTETBHBIX
Y OTPHIATEIBHBIX YUCET

bu6anoreka [IOK
https://m.edsoo.ru/f2a2ce30

108

CpaBHEHME MTOTOKUTETBHBIX
Y OTPHIATEIHHBIX YUCE

bu6anoreka [IOK
https://m.edsoo.ru/f2a2cf48

109

CpaBHEHME TTOTOKUTETBHBIX
Y OTPULIATENBHBIX YHCEI.
Ypok-npaxmuxym

110

CpaBHeHI/Ie ITOJIOKHUTCJIBHBIX
U OTPULATCIIBHBIX YUCCII

111

CpaBHeHI/Ie ITOJIOKHUTCJIBHBIX
U OTPULATCIIBHBIX YUCCII

112

ApudmeTrndeckue 1eUCTBUS
C MIOJIOKUTEIbHBIMU U
OTPULIATEIIbHBIMY YHUCIIAMH.
Ypok-nexyus

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2d830

113

Apudmerndeckue 1eUCTBUS
C TIOJIOKUTEIBHBIMU U
OTPHUIATEIHHBIMU YHCIIAMU

bubnuoreka [IOK
https://m.edsoo.ru/f2a2d984

114

ApudmeTndeckue 1eUCTBUS
C TIOJIOKUTEIHHBIMU U
OTPHUIATEIHHBIMU YHCIIAMU

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2dab0

115

ApudmeTndeckue 1elCTBUs
C TIOJIOKUTEIHHBIMU U
OTPHUIATEIHHBIMU YHCIIAMU

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2ddee
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Apudmerndeckue neHCTBUS
C TIOJIOKUTEIHHBIMU U

bu6anoreka LIOK

116 OTPHIIATECIILHBIMH YHCITAMHU. https://m.edsoo.ru/f2a2defc
Ypok - copesnosanue
Apndmernueckn UCTBUS
117 c EOJ?O)EI/ITCJ?EHBI?\/I?IGHC bubmmorexa LTOK
https://m.edsoo.ru/f2a2e384
OTPUIIATEILHBIMH YUCIIAMHU
Apudmernueckue 1eUCTBUS
118 C MOJIOKUTEITbHBIMU U bu6mmoreka [IOK
OTPHIIATECILHBIMH YHCITAMHU. https://m.edsoo.ru/f2a2e5f0
Ypok-npaxmuxym
Apndmernueckn i
119 c EOJ?O;I/ITe;ISHLI?\/IieII//II o bubmmorexa LJOK
https://m.edsoo.ru/f2a2e762
OTPUIIATEILHBIMH YUCIIAMU
120 | ¢ nonommenmna Bu6morera LIOK
https://m.edsoo.ru/f2a2eb90
OTPUIATEIIbHBIMU YUCTIAMHU
ApudmeTndeckue neHCTBUS
121 C MOJIOKUTEIbHBIMU U bu6mmoreka [IOK
OTPHIIATEIHHBIMHU YUCIIAMHU. https://m.edsoo.ru/f2a2ecf8
Ypox - euxmopuna
129 | o v bummotera LIOK
https://m.edsoo.ru/f2a2eel0
OTPUIATEIbHBIMU YUCIaMU
ApudMeTndyeckue 1CUCTBUSA
123 c EOJ('iI)O}KI/ITeJILHLIMfI u Eubmaorexa LIOK
https://m.edsoo.ru/f2a2f248
OTPUIATEIbHBIMU YUCIAMU
ApudmeTndeckue nelCTBUs
124 C MOJIOKUTEIBHBIMU 1

OTPULIATEIIbHBIMU YHUCIIAMH.
Ypox-npakmuxym
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125

Apudmernueckue AeUCTBUL
C TIOJIOKUTENbHBIMU U
OTpULIATENbHBIMU YHCIIAMHU.

126

Apudmerndeckue AeUCTBUSL
C TIOJIOKUTEIbHBIMU U
OTpHULIATENbHBIMU YHCIAMU

127

Apudmernueckue 1elCTBUS
C TIOJIOKUTENbHBIMU U
OTpULATENbHBIMU YHCIIAMHU.
Ypox - unmennexmyanvuas
uepa

128

ApudmeTrnueckue 1eUCTBUS
C TIOJIOKUTEIbHBIMU U
OTPULIATENIbHBIMH YHUCIAMHU

129

Apudmernueckue 1eUCTBUS
C TIOJIO’KUTEIBHBIMU U
OTpHULIATEIbHBIMU YHCIIAMU

130

Apudmernueckue 1eUCTBUS
C TIOJIO’KUTEIBbHBIMU U
OTPHUIIATEIBHBIMU YHCIIAMHU

131

Pemienne TekcTOBBIX 3a7a4.
Ypox-cxasxa

but6mmoreka [IOK
https://m.edsoo.ru/f2a3035a

132

Pemenue TeKCTOBBIX 3a1a4

bubnuoreka [IOK
https://m.edsoo.ru/f2a304c2

133

Pemenue TeKCTOBBIX 3a1a4

bubnuoteka [IOK
https://m.edsoo.ru/f2a305e4

134

Pemnienune TekCcTOBBIX 3a/1a4

bu6mmoreka [JOK
https://m.edsoo.ru/f2a30706

135

KonTponbsHas padora mno
TeMaM "BbyKkBeHHbIE
BBIPAKEHUSL.

126
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ITonmoxxuteabHBIC U
oTpuLaTeNbHbIE yKca"

136

[IpssmoyronpHas cucrema
KOOpJMHAT HA INIOCKOCTH.
Ypox - nymewecmeue

bu6anoreka [IOK
https://m.edsoo.ru/f2a30cab

137

Koopauuatsl ToOuku Ha
IUTOCKOCTH, abciucca u
opJMHaTa

bu6anoreka [IOK
https://m.edsoo.ru/f2a311d8

138

Cronbyarbie U KpyroBble
JIarpaMMBbl

bu6anoreka [IOK
https://m.edsoo.ru/f2a3178c

139

[IpakTuyeckas padora mno
teme "[locTpoenue
nuarpamm”

bu6auoreka [JOK
https://m.edsoo.ru/f2a318ae

140

Penrenne TEKCTOBBIX 3aj1ad,
CoJIepXKaIluX JIaHHbIE,
MpeICTaBJICHHBIC B TaOIMIIaX
U Ha JuarpaMmax

141

Pemenue TekcTOBBIX 3a/1a4,
CoJIepIKaluX JIaHHBIE,
IpeJICTaBJICHHbIC B TaOIHIIAX
U Ha AuarpaMmmax. Ypok-
NPAKMUKYM

142

[IpssMoyronpHbII
napasienenumes, Kyo,
Mpr3Ma, MMpamMuaa, KOHycC,
WINHJD, map U cepa

bubnuoreka [IOK
https://m.edsoo.ru/f2a319c6

143

[IpssmoyronbHbIT
napasienenumes, Kyo,
npu3Ma, TUpaMuia, KOHycC,
HWINHJD, map U cdepa

bu6mmoreka [IOK
https://m.edsoo.ru/f2a31afc

144

N3006pakenue

bu6anoreka [JOK
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MIPOCTPAHCTBEHHBIX (HUTYP

https://m.edsoo.ru/f2a3206a

145

N3006paxenue
MIPOCTPAHCTBEHHBIX (UTYP.
Ypox - copesnosanue

146

[Ipumeprr pa3BépTok
MHOI'OTPaHHUKOB, LIWJIMHIPA
1 KOHYyCa

147

[IpakTnyeckas padora no
teMe "Co3nanue monenen
MPOCTPAHCTBEHHBIX (uUryp"

bu6anoreka [JOK
https://m.edsoo.ru/f2a3252¢

148

ITousatre 00BEMA; €TMHUAIBI
u3MepeHus: oobéma. Ypox-
KOH@epenyusl

bu6auoreka [JOK
https://m.edsoo.ru/f2a321c8

149

OO0BEM MPAMOYTOJLHOTO
napajuienenumnena, Kyoa,
hopmysel 00BEMa

bu6auoreka [JOK
https://m.edso0.ru/f2a3234e

150

O0BEM IPSIMOYTOIHHOTO
napajuienenumnena, Kyoa,
dhopmyiel 00BEMa

151

[ToBTOpEHNE OCHOBHBIX
MOHSITHH M METOJIOB KYPCOB
5 u 6 K1accoB, 0000IIIEHNE U
CHCTEMAaTU3aLUs 3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/f2a328f8

152

[ToBTOpEHNE OCHOBHBIX
MOHSATHA B METOJIOB KYPCOB
5 u 6 xitaccoB, 0000IIEHNE 1
cucTeMaTHu3alus 3HaHU.
Ypok -unmennexmyanonas
uepa

bubnuoreka [IOK
https://m.edsoo.ru/f2a32a9c

153

[ToBTOpEHME OCHOBHBIX
MOHSATUN U METOJOB KYPCOB

bu6mmoreka [IOK
https://m.edsoo.ru/f2a32bd2

128


https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2

5 u 6 KIaccoB, 0000IIeHNE T
cucTeMaTu3alus 3HaHuI

[ToBTOpEHME OCHOBHBIX

154 MIOHSATHNA ¥ METOJIOB KYpPCOB bubnnoreka LIOK
5 1 6 KiIaccoB, 0000IICHUE U https://m.edsoo.ru/f2a3312c
cUcTEMaTu3alus 3HaHUI
[ToBTOpEHNE OCHOBHBIX
MOHSATHUA W METOJIOB KYPCOB Bubnmotexa LIOK
195 > 1 6 1araccos, OGOGHIGIEHG 1 https://m.edsoo.ru/f2a33352
CHUCTeMaTH3allus 3HAHUH.
Ypox - oenosas uepa
[ToBTOpEHNE OCHOBHBIX
156 NOHATUN U METOJIOB KypPCOB bubnnoreka IIOK
5 u 6 KJ1accoB, 0000IIEHHE U https://m.edsoo.ru/f2a33596
CHUCTEeMaTHU3allUs 3HAHUHN
[ToBTOpEHNE OCHOBHBIX
157 MOHSTUN U METOJOB KypPCOB bubnuoteka [JOK
5 u 6 K1accoB, 00001IEHNE U https://m.edsoo.ru/f2a33780
CHUCTeMaTU3alUsl 3HAHUN
[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KyPCOB Eubmorexa LIOK
158 | 516 raccos, opobumetine i tips i eds0o, /12533606
CHUCTeMaTHU3alUs 3HAHUM.
Ypox - euxkmopuna
[ToBTOpEHNE OCHOBHBIX
159 MOHSTUN U METOJOB KypPCOB bubnunoreka [JOK
5 m 6 K1accoB, 0000IICHUE U https://m.edsoo.ru/f2a339ce
CHUCTEMAaTH3alNs 3HAHUU
HOBTOpEHI/Ie OCHOBHBIX BuGmuorexa IJOK
160 MOHATHH U METOJIOB KyPCOB

5 u 6 xi1accoB, 00001IEHNE 1

https://m.edsoo.ru/f2a33ad2
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CHCTEMaTHU3aIs
3HaHuit/Bcepoccuiickas
MpoBepoyYHas paboTa

161

[ToBTOpEHME OCHOBHBIX
MOHATUN U METOJIOB KyPCOB
5 u 6 KIaccoB, 0000IIeHNE U
cUcTEMaTU3alus 3HaHUHI

bu6anoreka LIOK
https://m.edsoo.ru/f2a33bd6

162

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METOJIOB KYPCOB
5 u 6 KaccoB, 0000IIEeHNE U
cUcTeMaTH3alus
3HaHuii/Bcepoccuiickas
npoBepouHas pabota. Vpox -
oudaxmuyecxas uepa

bu6anoreka [IOK
https://m.edsoo0.ru/f2a33f46

163

[ToBTOpEHNE OCHOBHBIX
HOHSITHH M METO/IOB KYyPCOB
5 u 6 kjIaccoB, 0000IIIEHNE U
CHCTEMAaTH3aLMs 3HAHUI

bu6anoreka [JOK
https://m.edsoo.ru/f2a340b8

164

[ToBTOpEHNE OCHOBHBIX
MOHSITHH M METOJIOB KYPCOB
5 u 6 K1accoB, 0000IIIEHNE U
CHCTEMAaTH3aLMs 3HAHUI

but6mmoreka [IOK
https://m.edsoo.ru/f2a3420c

165

[ToBTOpEHNE OCHOBHBIX
HOHSTHIH M METOJIOB KYyPCOB
5 u 6 xitaccoB, 0000IIEHNE 1
CHCTEMAaTU3aLUs 3HAHUH.
Ypok — moszeoeasn amaxa

bubnuoreka [IOK
https://m.edsoo.ru/f2a3432e

166

[ToBTOpEHUE OCHOBHBIX
MOHSITUN U METOJOB KypPCOB
5 u 6 xitaccoB, 0000IIEHNE 1
cHCTeMaTHu3aIus 3HaHUM

but6mmoreka [IOK
https://m.edsoo.ru/f2a34478
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167

Hrorosas koHTpOIbHAS
paborta

168

[ToBTOpEHME OCHOBHBIX
MOHATUN U METOJIOB KypPCOB
5 u 6 KIaccoB, 0000IIeHNE U
cUcTEMaTu3alus 3HaHUI

bu6anoreka [IOK
https://m.edsoo.ru/f2a3482e

169

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJI0OB KyPCOB
5 u 6 KIaccoB, 0000IIeHNE U
cUcTEeMaTu3alus 3HaHUHI

bu6anoreka [IOK
https://m.edsoo0.ru/f2a34950

170

[ToBTOpEHNE OCHOBHBIX
TOHSITHIA M METO/IOB KYyPCOB
5 u 6 kaccoB, 0000IIIEHNE U
CHCTEMAaTH3aIis 3HAaHUH

bu6auoreka [JOK
https://m.edsoo.ru/f2a34d2e

OBIIEE KOJIMYECTBO HACOB
110 ITIPOTPAMME

170 5

AJITEBPA
7 KUIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

KoHTpoabHbIe
Bcero P
padoThI

IIpakTyeckue
padcoThI

Hara
H3yYeHHs

DJIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTeJIbHbIE

pecypchbl

[ToHsiTHE panOHAIBLHOTO
yucna. Ypox - nymewecmeue

Apudmerndeckue AeUCTBUS C
paIMoOHaTLHBIMH YUCIIAMH

Apudmerndeckue AeUCTBUS C
paIMoOHaTLHBIMH YUCIIAMH
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Apudmerndeckue AeUCTBUS C

4 palMoOHATbHBIMU YUCIAMHU
5 Apudmerndeckue AeUCTBUS C
palMoHAIBLHBIMU YUCIAMHU
Apudmerndeckue AeUCTBUS C
6 paloHaIbHBIMU YUCIAMHU.
Ypok — oenosas uepa
7 CpaBHeHue, ynops10uMBaHue
paloHaIbHBIX YUCET
3 CpaBHeHue, yHopsI0UMBaHNE
palMoHaIbHBIX YUCET
CpaBHeHue, yHOpsI0YMBaAHNE
9 palMOHANIBHBIX YHCel. YpoK -
copesHosanue
10 CreneHb ¢ HaTypajIbHBIM bubnuoteka [JOK
HOKa3aTesieM https://m.edsoo.ru/7f4211de
11 CrteneHb ¢ HaTypajIbHBIM bubnuoteka [IOK
roKas3arejiemMm https://m.edsoo.ru/7f421382
12 CrteneHb ¢ HaTypajIbHBIM bubnuoteka [IOK
mokasarejieM https://m.edsoo.ru/7f42154e
CrereHb ¢ HATypaJIbHBIM
13 MOKa3aTeJeM. ilflpiox - bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
BUKMOPUHA
14 CreneHs ¢ HaTypalbHBIM
MoKa3aTesiemM
15 Pemenne ocHOBHEBIX 3a7a4 Ha

IpoOu, MPOLIEHTHI U3
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peaabHON IPAKTUKHU

16

Pemmenne ocCHOBHEBIX 3a7a4 Ha
IpoOHu, MPOLIEHTHI U3
peaabHON NPAKTUKHU

17

Pemenne oCHOBHEBIX 3a7a4 Ha
IpoOu, MPOLIEHTHI U3
peaIbHON IPAKTUKH.

18

Pemenne 0oCHOBHBIX 3a7a4 Ha
Jpo0Ou, TPOLICHTHI U3
peaNbHON IPaKTUKU. VpoK -
denosas uepa

19

HpI/IBHaKI/I JACJIMMOCTH,
Pa3JI0KCHUS HAa MHOKUTCIIN
HaTypaJbHBIX YUCCII

20

[Ipu3Haku nenumocTy,
pa3oKeHus: Ha MHOKUTEIH
HaATypaJlbHBIX UnceN. Ypok-
copesHosanue

21

PeanbHbie 3aBUCUMOCTH.
[Ipsimast u oOpatHast
POMOPLIUOHATBHOCTH

22

PeanbHble 3aBUCUMOCTH.
[Ipsimast u oOpatHast
PONOPIUOHATBHOCTH

23

PeanbHble 3aBUCHMOCTH.
[Ipsimast u oOpatHast
MPONOPLMOHATIBLHOCTH.
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24

PeanbHbIC 3aBUCUMOCTH.
[Ipsimast u oOparHast
MPONOPIUOHATIBHOCTH. YpoK-
NPaKmuKym

25

KonTpoabsnas padota no teme
"PanmonanbHbIe yuciaa"

26

BykBeHHBIE BBIpaKEHUS

bu6anoreka [JOK
https://m.edsoo.ru/7f41feec

27

Dopmysl

28

Dopmyiibl

29

[Tepemennsbie. [JomycTumsie
3HAYEHUSI IEPEMEHHBIX

30

[IpeobpazoBanue OyKBEHHBIX
BBIPAQKCHUH, PaCKPBITHE
CKOOOK ¥ MPUBEACHNE
NOJJOOHBIX ClIaraeMbIX. Ypok-
NPAKMUKyM

bu6anoreka [JOK
https://m.edsoo.ru/7f41fafa

31

[IpeobpazoBanne OYKBEHHBIX
BBIPQKCHUH, PACKPBITHE
CKOOOK ¥ NMPUBEICHNE
MOTIOOHBIX CJIaraeMbIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41fd70

32

[IpeoGpazoBanne OyKBEHHBIX
BBIPQKCHUH, PACKPBITUE
CKOOOK U TIpUBEJICHHE
MOIOOHBIX CcllaraeMbIX. Ypok
- KOHKYpC

33

[IpeoGpazoBanne OyKBEHHBIX
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BBIPAXKCHUM, PACKPBITHE
CKOOOK U MPUBEICHUE
HOJIOOHBIX CJIara€MbIX

34 CBolicTBa CTEIICHU C bu6mmoreka [IOK
HATypaJbHBIM MIOKa3aTeJIeM https://m.edso00.ru/7f421382

35 CBolicTBa CTETICHU C but6mmoreka I[IOK
HATypaJbHBIM MTOKA3aTeJIeM https://m.edso0.ru/7f42154e

36 CBolicTBa CTEIICHU C but6mmoreka I[IOK
HATypaJbHBIM MOKa3aTeJIeM https://m.edsoo.ru/7f4218be

37 MHuorousneHnsl. ¥Ypok- bubnnoreka IOK
KoHGhepenyust https://m.edso0.ru/7f42276e

bu6auoreka [IOK

38 MororieH! https://m.edsoo.ru/7f422930

39 CroxeHue, BEBIYNTAHUE, bu6anoreka [JOK
YMHOKEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2

10 | yumomerte mmorcmenos biorera LIOK

https://m.edsoo.ru/7f422cc8

YPpOK-TIpaKTUKYM

41 CroxeHue, BEIYNTAHUE, bu6mmoreka [IOK
YMHO)KEHUE MHOTOUYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxeHue, BBIUUTAHHUE, bu6mmoreka [IOK
YMHO)KEHUE MHOTOUYJICHOB https://m.edsoo.ru/7f423182

43 DopMmyIbl COKPAIEHHOTO bubnmnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
DopMyIbl COKPAIIEHHOTO Bu6morexa LIOK

44 YMHOXCEHUSA. Ypok-

6UKMOPpUHA

https://m.edsoo.ru/7f42464a
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45 DopMyJIbl COKPAIIEHHOTO bubnuoteka [{OK
YMHOXCHHS https://m.edsoo.ru/7f424c12

46 DopMyIbl COKPAIEHHOTO bubnuoteka [{OK
YMHOXKCHHSI https://m.edsoo.ru/7f424fd2

47 DopMyIIbl COKPAIEHHOTO bubnuoteka [{OK
YMHOCHHUS https://m.edso0.ru/7f4251d0
Paznoxenne MHOTO4YJIEHOB Ha

48 MHOHTENU. YpoK - Bubmmorexa OK

https://m.edso0.ru/7f423312

uccnedosanue

49 PaznoxeHne MHOrO4JICHOB Ha bu6anoreka [JOK
MHOXKUTEJIH https://m.edsoo.ru/7f4237fe
P KEHUE MHOTOWIECHOB Ha

50 M?{S(J)I;H:en; YpZK - 0enosast bubmmorexa LIOK

https://m.edsoo.ru/7f4239de

uepa

51 PasnoxeHre MHOrO4JEHOB Ha
MHOXXUTENN
KonTponsnas pabota no teme

52 "Anrebpandeckue
BbIpaKeHUs"
VYpaBHeHue, npaBuiIa

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHHIA.
Ypox - uccneoosanue
JIuHeitHOE ypaBHEHUE C

o4 OJIHOW NIEPEMEHHOM, peIICHUE
JINHEMHBIX YPaBHEHUM

55 JInneliHO€e ypaBHEHUE C bubnnoreka IIOK
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OJIHOM MIEPEMEHHOM, pEIICHUE
JIMHEWHBIX YPAaBHECHUMN

https://m.edsoo.ru/7f420482

JInneliHOEe ypaBHEHHUE C

56 OJTHOW TIEpEMEHHOH, pelIeCHHE
JIMHENHBIX YPaBHEHUI
Pemenue 3agau ¢ moMouipro
57 ypaBHeHHI‘/’I.HVpOK - B Bubnrorexa [IOK
https://m.edsoo.ru/7f42064e
UHMENIeKMYATbHAS Uepa
58 Perienue 3ama4d ¢ moMoIbIO bu6anoreka [IOK
ypaBHEHUI https://m.edso00.ru/7f420806
59 Penrenue 3amad ¢ moMoIIbI0 bu6anoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
Pemenue 3a1a4 ¢ momMouisio
60 ypaBHeHI/IP“I.HYpOK- B bubmmorexa LIOK
https://m.edsoo.ru/7f420e6e
NPAKMUKYM
JIuHerHoe ypaBHEHHE C
61 JIBYMSI Hepeyl\i)eHHLIMI/I U ero bubmmorexa LIOK
https://m.edsoo.ru/7f427¢32
rpaduk.
JIuHerHoe ypaBHEHHE C
62 TBYMSI Hepeylxi)eHHLIMH U ero bubmmorexa LIOK
https://m.edsoo.ru/7f427e8a
rpaduk
CucreMa nByX JTUHEHHBIX
63 ypaBHEHUH C IBYMs bubnnoreka [JOK
MepeMeHHBIMU. YpoK - https://m.edso00.ru/7f42836¢
uccnedosanue
64 Cucrema AByX JTMHEUHBIX

YPAaBHEHHMU C IBYMsI
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NEPpECMCHHBIMU

Cucrema AByX JTUHEUHBIX

65 YpaBHEHUH C TBYMS
MIePEMEHHBIMH.
Cucrema IByX JIMHEHHBIX
66 YpaBHEHHUI C IBYMsI
MePEeMCHHBIMU
67 Pemenue cucrem ypaBHeHUM bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHUM bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pewienne cuctem ypaBHEHUN. bubnnoreka IIOK
Ypox-npakmuxym https://m.edso00.ru/7f4287d6
70 Pemienne cuctem ypaBHEeHUN
71 Pemenne cuctem ypaBHeHUN
79 KontponpHas pabora 1o Teme bubnnoteka [IOK
"JIuHeiiHble ypaBHCHHS " https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha bu6mmoreka [IOK
IPSIMOiA https://m.edso00.ru/7f41de76
74 HucnoBble IPOMEKYTKHU. bubnnoreka [JOK
YpoK - HcClIeI0BaHKE https://m.edsoo.ru/7f41dff2
75 UucnoBbie MPOMEKYTKU
Paccrosinue Mexny nBymst
76 TOYKaMU KOOPAUHATHOM
MpSAMOM
77 Paccrosnue mexny nByms
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TOYKAMU KOOPAUHATHOMN
IPSIMOM. YPOK - KOHKYPC

[IpssmoyronpHas cucrema

bu6mnoreka LIOK

8 KOOPJIMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
29 [IpssmoyronpHas cucrema bubnnoreka LIOK

KOOPJIMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpadukos, bubnnoreka IOK

3aJJaHHbBIX (HOpMYyJIaMHU https://m.edsoo.ru/7f41e8a8
81 iizﬁzi goafl\f;;;:[n Ypox bubmmorexa LIOK

- HecTenoBaHIE https://m.edsoo.ru/7f41ed80
82 [Tpumepsb! rpaduKoB,

3aJJaHHBIX (hOpMyTaMHu
83 [Tpumeps! rpadukos,

3aJJaHHBIX (hOopMyTaMu
84 Utenue rpadukoB peaabHbIX bubnuoteka [JOK

3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
g5 Urenue I‘pa(i){/'IKOB peabHbBIX

3aBUCUMOCTEH

bubnuoreka [IOK

86 Houste dynicuii https://m.edso0.ru/7f41ef06
87 I'paduk pyHKIIMN
88 CaoiicTBa QyHKIIUN. YpokK- bubnuoreka [IOK

CKa3Ka https://m.edso0.ru/7f41f078
89 CaoticTBa (pyHKIIMIA bubmmorexa LIOK

https://m.edsoo.ru/7f41f1fe
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bu6anoreka LIOK

%0 Jhieiitiast Qi https://m.edsoo.ru/7f427282
91 Jlunelinas GyHKIHS bubmmorexa LIOK
https://m.edsoo.ru/7f427412
[TocTpoenue rpaguxa
92 JIHHeIEI)HOI‘/’I (l)y}II)KI(Il)I/II/I Ypox - brbmmorexa LIOK
https://m.edsoo.ru/7f426d1e
nabopamopHas paboma
93 [TocTpoenue rpaduxa
JUHENHON (QyHKUIHUU.
KouTponshnas padota no teme
94 "KoopauHatsl 1 rpaduKH. bubnnoreka IOK
Oynkiun"/Beepoccuiickas https://m.edsoo.ru/7f41f50a
npoBepouHas paboTa
[ToBTOpEHNE OCHOBHBIX
95 gg:gﬁi:eMeTOHOB’ bu6anoreka [JOK
. . https://m.edsoo.ru/7f429c6¢c
3HaHuii/Bcepoccuiickas
npoBepouHas paboTa
96 I'paduk pynkmm y =[x
97 I'paduk pyHkImm y =[x
[ToBTOpEHNE OCHOBHBIX
98 MOHATUN U METOJOB Kypca 7 bubnnoreka [JOK
Kjacca, 0000IeHe 3HaHNH. https://m.edsoo.ru/7f429f32
Ypox - denosas uepa
HOBTOprI/Ie OCHOBHBIX Bu6morexa LIOK
99 MOHSTUN U METOJIOB Kypca 7

KJ1acca, 0000IIeHNE 3HAHUH

https://m.edsoo.ru/7f42a0e0
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100

Hrorosas koHTpOIBHAS
paborta

101

[ToBTOpEHME OCHOBHBIX
MOHATUN U METOAOB Kypca 7
Kjacca, 00001meHnne 3HaHui

bu6mnoreka LIOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJOB Kypca 7
Kiacca, 00001eHne 3HaHui

bu6anoreka [IOK
https://m.edsoo.ru/7f42a900

OBUIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102 4

8 KVIACC

Ne
n/n

Tema ypoka

KoJsunuecTBo 4acos

KonTposabHbie

Bcero
padoThbI

IIpakTyeckue
padoThbI

Hdara
H3yYeHHs

DJIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTte/ibHbIe pecypchl

Anrebpanyeckas ApoOb.
Ypox - nymewecmesue

,Z[OHYCTI/IMBIG 3HAa4YCHUA
IICPEMCHHBIX, BXOIAIINX B
anre6paﬂqecxne BBIPAKCHUSA

I[OHYCTI/IMBIC 3HA4YCHUA
IICPEMCHHLBIX, BXOIAIINX B
anre6paﬂqecxne BBIPAKCHUSA

OCHOBHOE CBOMCTBO
anredpandeckoit 1pobu

Coxkpamienue apooeit

Coxkpamienue npooeit

Noa &

Coxkpamienne npobeit. Ypox —
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denosas uepa

CnoxeHue, BEIYUTAHHE,
YMHOKEHHUE U JICTICHUE
anrebpandeckux apooei

CrnoxeHue, BEBIYUTaAHUE,
YMHOKEHUE U JICJICHUE
anrebpandeckux apooei

10.

CrnoxeHue, BBIYUTAHUE,
YMHOXEHUE U JICTICHUC
anrebpandeckux apooei

11.

CrnoxeHnue, BEBIYUTAHUE,
YMHOKEHUE U JIeJICHUE
anredpandyeckux ApoOei.
Ypok - copesrnosanue

12.

[IpeobpazoBanue
BBIPOKCHUH, COAEPIKAIITIX
anreOpanveckue Ipoou

13.

[IpeobpazoBanue
BBIpQKCHUH, COAEPIKAIITIX
anreOpanveckue Ipoou

14.

[IpeobpazoBanue
BBIpXKEHUH, COJEpIKAIINX
anreOpanveckue JIpoou.
Ypox - euxmopuna

15.

KonTpoabHasi padora no
TeMe "'AJredpanyeckas
Apoon"

16.

JlerCTBUTENIBLHBIC YHCIA.
Ypox-nexyus

17.

KBanparsslii KopeHb U3
qyucia

but6mmoreka [IOK
https://m.edsoo.ru/7f42d452
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Ioustue 00

bu6anoreka LIOK

18 UpPPALMOHATBHOM YHCIIC https://m.edsoo.ru/7f42eaaa
19, JlecsaTUaHbBIC PUOITIKEHUS
HUPPAIMOHAIBHBIX YHCEI
JlecsaTUaHbBIC PUOITIKEHUS
20. UPPALMOHATBHBIX YKCEIL.
Ypox- copesnosanue
21 CpaBHeHUE NEHUCTBUTEIIBHBIX
qucesn
29 CpaBHeHUE NEHUCTBUTEIIBHBIX
qucesn
23 Apudmernueckuit
KBaJIPATHBIH KOPEHb
24. VpaBHeHue Buja x> = a
o5 CaoiicTBa apu(PMETHIECKUX bubnuoteka [IOK
KBaJJPATHBIX KOPHEH https://m.edso00.ru/7f42d862
2, | oo s Bunionsa LOK
https://m.edsoo.ru/7f42d862
denosas uepa
B LOK
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
B orsa 10K
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
B LOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIC KOPHU
30. IIpeobpazoBaHue YHCIOBBIX bubnuoreka [IOK

BBIPAKCHUH, CONEPKAIIUX

https://m.edsoo.ru/7f42e262
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KBaJpaTHbIC KOPHU. YpoK -
oudakxmuyeckas uepa

CreneHp ¢ LEIIBIM

bu6mnoreka [IOK

31 HOKa3aTeaeM https://m.edsoo.ru/7f4354a4
CranpmapTHas 3anMCh YUCa.
Pa3meps 00beKTOB
OKpY>Karoiero mupa (ot Bubsmotexa [IOK
32 DJICMEHTAPHBIX AACTHIL 10 https://m.edso00.ru/7f436098
KOCMUYECKUX 00BEKTOB),
JUTUTEJIbHOCTH MIPOLIECCOB B
OKPY’KaOIIIeM MUPE
33 CBoiicTBa CTENCHU C ICJIBIM bub6auoreka [JOK
IoKa3aTesiemM https://m.edsoo.ru/7f435648
34 CBoiicTBa CTENCHU C ICJIBIM bu6auoreka [JOK
IOKa3aTeIeEM https://m.eds00.ru/7f435648
i | Coofiorsa crememn ¢ e uGwotexa IOK
https://m.edso00.ru/7f435648
Ypox - oenosas uepa
36. CBOICTBA CTEIIEHHU C LIETBIM bu6mmoreka [IOK
ToKa3arejiemM https://m.edsoo.ru/7f43599a
37 CBOWCTBA CTEIIEHHU C LIETBIM bu6mmoreka [IOK
roKas3arejiemM https://m.edsoo.ru/7f435ed6
38, KBanparnsliii TpéxuiieH. Ypox
- menemocm
39. KBagpaTHbII TpéxuieH
Paznoskenue KBaapaTHOrO
40. TpEXUsieHa Ha leopmmenn. bubmmorexa [IOK
https://m.edsoo.ru/7f42fd38
Ypox - denosas uepa
a1, Paznoxenue kBagpatHoro bubnmnoreka [JOK

TpEXUJICHA HA MHOXXUTEIU

https://m.edsoo.ru/7f42fd38
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KourtpoJsbHas padora no

42, TemaM ""KBagpatHble bubnnoreka LIOK
kopHu. Ctenenu. https://m.edsoo.ru/7f42ec80
KBaaparubliii TpexusieH"
43 KBagparHoe ypaBHEHME. bubnnoreka LIOK
VYpox - kongepenyus https://m.edsoo.ru/7f42eela
14 Henonnoe xBanpatHoe bubnnoreka IIOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
45 Henonnoe xBanpatHoe bubnnoreka IOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
46 dopmya KOpHEH bubnuoteka [{OK
' KBaJIPaTHOTO YpaBHCHHS https://m.edsoo.ru/7f42f158
47 dopmya KOpHEH bubnuoteka [JOK
' KBaJIPaTHOTO YPaBHCHHS https://m.edsoo.ru/7f42f3f6
48. S;ZPARSZSFI;OI;ZP}I—II;:BHCHHH bubmorexa I[IOK
‘ https://m.edsoo.ru/7f42f5a4
Ypok — euxkmopuna
bu6anoreka [JOK
49. | Teopewa Buera https://m.edsoo.ru/7f42fef0
50 Teopema Buera. Ypok - bubnnoteka [IOK
' OUOAKMUYECKAS UePa https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUi, bubnuoteka [IOK
CBOJISIIUXCS K KBaJAPATHBIM https://m.edsoo.ru/7f43c542
52. Esglnz};?;x};lz{aiiiizz;THmM Bubmaorexa LJOK
' https://m.edsoo.ru/7f43c3d0
Ypox - euxmopuna
53. [Ipocretimue apobOHO- bubnmnoreka [JOK
paIMoHaNbHbIC YPaBHEHUS https://m.edso00.ru/7f4328c6
" [IpocTeiimme 1poOHO- Bubmiorexa [IOK

palroHAIbHBIC YPaBHCHUS.
Ypox - ouoaxmuueckas uepa

https://m.edsoo.ru/7f432b6e
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55.

Pemmenue TEKCTOBBIX 327124 C
MMOMOIIBIO KBAJIPATHBIX
YpaBHEHUM

bu6anoreka LIOK
https://m.edsoo.ru/7f42f75c¢

56.

Pemenne TEKCTOBBIX 327124 C
MMOMOIIBIO KBAIPATHBIX
YpaBHEHUN

bu6mnoreka LIOK
https://m.edsoo.ru/7f42f8f6

S7.

KouTtpoJsbHas padora no
TeMme ""KBaapatHble
ypaBHeHus'"

bu6anoreka [JOK
https://m.edsoo.ru/7f4301f2

58.

JIuneliHO€e ypaBHEHHUE C
JIBYMsI IEPEMEHHBIMH, €TO
rpaduk, mpuMepsl peleHus
YPABHEHHUH B LIEJIBIX YHACIAX

59.

JIuHetHOE ypaBHEHUE C
IBYMSI IEPEMEHHBIMHU, €TO
rpaduk, mpuMepsl peleHus
YPABHEHHUM B 1IEJIBIX YHUCIIAX.
Ypok-npaxmuxym

60.

JluHerHoe ypaBHEHHE C
NBYMsI IEPEMEHHBIMHU, €TO
rpaduk, mpuMepsl perieHus
YPAaBHEHUH B LIEJIBIX YHCIAX

61.

Pemienne cuctem aByx
JINHEWHBIX YPABHEHUM C
JIBYMSI IEPEMEHHBIMH.
Ypox- ouckyccus

62.

Pemenue cucrem nByx
JINHEMHBIX YPaBHEHUM C
JIBYMs IEPEMEHHBIMU

63.

Pemenue cucrem nByx
JIMHEWHBIX YPAaBHEHUH C

146


https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

ABYMs IICPCMCHHBIMHA

64.

[Ipumeps! pemeHns cucteM
HEJIMHEWHBIX YPAaBHEHUH C
JIBYMsI IEPEMECHHBIMU

65.

[Ipumeps! pemieHns cucteM
HEJIMHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

66.

I'paduueckas
WHTEpPHpETalrs YPAaBHEHHUS C
JBYMsI IEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUU C ABYMsI
IIEpEMEHHBIMU. Vpox -
uccnedosanue

bu6auoreka [JOK
https://m.edsoo0.ru/7f43d6d6

67.

I'paduueckas
UHTEpIpeTaIs YpaBHEHHS C
IBYMS TIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
ypaBHEHUH C IBYMS
nIepeMEHHBIMU

bu6anoreka [JOK
https://m.edsoo.ru/7f43d6d6

68.

Perienne TeKCTOBBIX 337124 €
TIOMOIIIBIO0 CUCTEM
ypaBHEHUU. Ypok-
KOH@epenyusi

69.

Pemenue TexkcToBBIX 3a1a4 C
MOMOILIBIO CUCTEM
ypaBHEHUU

70.

Pemenne TeKCTOBBIX 3a71a4 C
ITOMOIIIBIO CUCTEM
ypaBHEHUN

71.

YucnoBbie HCPABCHCTBA U UX
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CBOWCTBA. Ypok-menemocm

72.

HucnoBble HEPABEHCTBA U HX
CBONCTBA

73.

HepasenctBo ¢ ogHOM
MEPEMEHHOMN

74,

JInHeliHbIE HEPAaBEHCTBA C
OJIHOUM IEPEMEHHOM U UX
pelIeHne

bu6anoreka [IOK
https://m.edsoo.ru/7f42c692

75.

JIuHeliHbIE HEPAaBEHCTBA C
OJIHOW IEPEMEHHOM U UX
pelieHue.

Ypox - oenosas uepa

bu6anoreka [IOK
https://m.edsoo.ru/7f42c840

76.

JIuHeHbIe HEpaBEHCTBA C
OZHOM MEPEMEHHOU U UX
peuieHue

7.

CucTembl JIMHEHHBIX
HEPaBEHCTB C OHOM
NIepEMEHHON U MX pElICHHE.
Ypox - ouckyccus

bu6anoreka [JOK
https://m.edsoo.ru/7f42ch88

78.

CucTeMbl TUHEHMHBIX
HCPABCHCTB C OJIHOM
HepeMeHHOﬁ " UX pCIICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cd2c

79.

Cuctembl TMHEUHBIX
HEPaBEHCTB C OJTHOM
MIEPEeMEHHON U UX pPEIICHHE.
Ypox - uepa

80.

N3o6paxkenue pemieHus
JIMHEWHOT'O0 HEPAaBEHCTBA U UX
CHCTEM Ha YHCIIOBOW MPSIMOU

but6mmoreka [IOK
https://m.edsoo.ru/7f42c9e4

81.

N3o06pakenue pemeHus
JUHEWHOTO HEPaBEHCTBA U UX

but6mmoreka [IOK
https://m.edsoo.ru/7f42c9e4
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CHUCTEM Ha YMCIIOBOM IPSIMOM.

Ypox - euxmopuna

KourtpoJsbHas padora no

82. Temam "Hepasencraa.
Cucrembl ypaBHeHuit"
83 [lonsTue pyHkuuu. bubnnoreka LIOK
' Ypox — moseosas amaka https://m.edso00.ru/7f433c12
OO6nacth onpeneneHus u BubsmoTexa [IOK
84. i
MHOKCCTBO SHAACHHIH https://m.edsoo.ru/7f433d84
byHKIIIHN
85. Cnioco06bl 3a1anus QyHKIUA
86. I'padux GpyHKIHU
CaoiicTBa QYHKIIMH, UX
87.
oToOpaxkeHue Ha rpaduke
YreHue u MOCTPOCHUE
88. rpadukoB GyHKIMHA. Vpox -
UHMELIeKMYANIbHASL uepa
[Tpumeps! TpaduKoB
89. (byHKLUH, OTpakaroIuX
peasbHbIC TTPOIECCHI
OyHKIINHU, OMTUCHIBAIOIITUEC
90 MPAMYIO ¥ 00paTHyio bubnnoreka [JOK
' HPOTIOPTIOHAILHRIC https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TPapUKU.
Ypox — kongepenyus
91. l'umep6ona
92 ['unep6ona. Vpox -
' UHMENLIEKMYATIbHAsL uepa
93, Tpadui GyHKIH y = X2 bubnmnorexa [JOK

https://m.edsoo.ru/7f4343e2
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bu6anoreka LIOK

%4 Tpaduic dynkuin y = x* https://m.edso0.ru/7f434572
OyHKIMU y =X%,y = X°, y

5. =V, Y =[x; rpaduueckoe bubmmnorexa [HOK
pellcHre YpaBHEHUH 1 https://m.edsoo.ru/7f434d38
CHUCTEM YPaBHECHMI
[ToBTOpEHNE OCHOBHBIX
MHOHSATHH U METOOB KYpCOB 7

96. U 8 KJI1accoB, 0606meHyI/IIOe BH6H_HOTeKa HOK
ssammii, Boepocemiickas https://m.edsoo.ru/7f434eb4
MpoBepoyHas paboTa

B LOK

https://m.edsoo.ru/7f4371aa

npoBepovHasi padora
[ToBTOpEHNE OCHOBHBIX

08, MTOHSTUN U METOJOB KypCOB 7 bubnuoteka [JOK
U 8 xj1accoB, 00001IEHHE https://m.edsoo.ru/7f43736¢
3HAHUU
[ToBTOpEHNE OCHOBHBIX
MTOHSITUN U METOJOB KypCcOB 7 BuGnnotexa LIOK

%9 Z‘Hilfi;f";f;;;?"(smel*“e https://m.eds00.ru/7f437510
copesHoBaHUe
[ToBTOpEHNE OCHOBHBIX

100 MOHATUN U METOAO0B KypCOB 7 bubnnoreka [JOK
u 8 KJ1accoB, 00001IeHE https://m.edsoo.ru/7f4376b4
3HAaHUU
[ToBTOpEHUE OCHOBHBIX

101. MOHATUN U METOAOB KypCOB 7 bubnmoreka [JOK

u 8 KJaccoB, 0000IIICHHE
3HaHUH. Vpok -

https://m.edsoo.ru/7f436b88
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COpEeBHOBAHUE

[ToBTOpEHME OCHOBHBIX

102. MTOHSATHUA U METOJIOB KypCOB 7 1 bubnnoreka LIOK
u 8 K1accoB, 00001IEHNE https://m.edsoo.ru/7f437858
3HAHUU
OBUIEE KOJIMYECTBO YACOB 102 5 0
I10 ITPOTPAMME
9 KVIACC
KosnuecTBo 4acos
Ne Mara DJIeKTPOHHBbIE HM(ppoBbIE
Tema ypoka KonTpoasubie | IlpakTnueckue
n/m Bcero u3ydeHusi | oOpazoBaTesibHbIe pecypchl
padoThI padoThI
1 KBagpatuunas ¢pyskius, eé 1 bubnunoreka IIOK
' rpaduK U CBOMCTBA https://m.edso00.ru/7f4396¢6
2 Ksagparuunas ¢pyukmous, e 1 bubnuoteka [IOK
' rpaduK U CBOMCTBA https://m.eds00.ru/7f439842
3| rpumn caotiemsa Spor .| 1 BuGmrorera LOK
' https://m.edsoo.ru/7f4399b4
NPAKMUKYM
o nepummmpaomn 061 BuGmiorexa LIOK
’ https://m.edsoo.ru/7f439eb4
CUMMETPUH 11apadoJIbl
5 nepummt mapegomn 0651 bubmiotexa LIOK
’ https://m.edsoo.ru/7f43a03a
CUMMETPHH 1apadoJIbl
[Tapaboia, kKoopaUHATHI
6 BEPIIMHBI TapaboIIbl, OCh 1 bubnmnoreka [JOK
' CUMMETPUHU NapaboIIbL. https://m.edsoo.ru/7f43alac
Ypox - ouckyccus
1. [TapaGomna, KOOpAMHATEI 1 bubnnoreka IIOK
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BEpIIMHBI TapaboJIbl, OCh
CUMMETPHH 11apadoJIbl

https://m.edsoo.ru/7f43a31e

[Tapabomna, koOpAUHATHI
BEpIIMHBI TapadoJIbl, OCh
CUMMETPHH 1apadOoIIbl

bu6anoreka LJOK
https://m.edsoo.ru/7f43a526

[Tapabomna, koOpAUHATHI
BEpUIMHBI TapadoIbl, OCh
CUMMETPUHU NapaboIbl.
Ypox - copesnosanue

10.

I'padukn pynknmii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vX, y=[X|

11.

I'pacduxu Gpynkmii: y = kx,
y =kx + b, y=k/x, y=x3,
Y=VX, y=[X]

12.

I'paduku pynkuii: y = kx,
y =kx + b, y=k/x, y=x3,
y=VX, Y=|X|. Vpok-uepa

13.

I'paduku pynkimii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vX, y=[X|

14.

I'paduku pynkimii: y = kx,
y =kx +b, y=k/x, y=x°,
y=VX, y=|x].

Ypox — euxkmopuna

15.

I'paduxu pynkmii: y = kx,
y =kx +b, y=k/x, y=x°,
Y=VX, y=[X|

16.

KourtpoJsbHas padora no
Teme " @ynkuun"

bub6aunoreka IOK
https://m.edsoo.ru/7f43ab84

17.

PanmoHanbHbIC UKCa,
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HppalMoHaIbHBIC YUCIIA,
KOHEYHbIE 1 OECKOHEUHBIE
NECATUYHBIE IPOOH

18.

MHOXECTBO
JEUCTBUTEIIHHBIX YHCEIL,
IENCTBUTEIIHHBIE YHCIIA KAK
OECKOHEYHBIE IECITUYHBIE
npobu

19.

B3aumHoO ogHO3HAYHOE
COOTBETCTBUE MEKY
MHO>XECTBOM
JIEUCTBUTEIbHBIX YHUCEI U
MHO>KECTBOM TOYEK
KOOPJMHATHOM MPSIMOU

20.

CpaBHeHnue
NeUCTBUTENBHBIX YHCEN,
apudmeTrueckue IeHCTBUS
C IeCTBUTEIbHBIMU
YHClIaMU

21.

[TpubmmkéHHOE 3HAUCHUE
BEJIMYUHBI, TOYHOCTh
PUOIKESHUSI

22,

OxpyrieHue yucen

23.

OkpyriieHne 4nces.
Ypok - copesnosanue

24,

[Ipuxuaka u oreHka
pe3yJIbTaTOB BHIUUCICHU

25.

[Ipukuaka u oueHka
PE3yJIbTaTOB BHIYHCIICHUH.
Ypox — oudaxmuueckas
uepa

153



26.

JInneliHOE ypaBHEHHE.
Pewenne ypaBuenun,
CBOJISIIIIUXCS K TUHENHBIM

bu6morex LIOK
https://m.edsoo.ru/7f43bf66

27.

JIuHeliHOE ypaBHEHHE.
Pemenne ypaBuenui,
CBOJISIIIIUXCS K TUHENHBIM

28.

KBanparnoe ypaBHeHue.
Pewmenne ypaBuenui,

CBOJAIIUXCA K KBAAPATHBIM.

ypOK - M032064: amaka

bu6mnoreka [IOK
https://m.edsoo.ru/7f43c542

29.

KBanparnoe ypaBHeHue.
Pemenue ypasHenui,
CBOJSIIIUXCS K KBAJIPATHBIM

bu6auoreka [JOK
https://m.edsoo.ru/7f43c542

30.

bukBanpaTtHbie ypaBHEHU

bu6auoreka [JOK
https://m.edso0.ru/7f43c3d0

31.

bukBanpaTHble ypaBHEHUS.
Ypox — denosas uepa

bu6anoreka [JOK
https://m.edso0.ru/7f43c3d0

32.

[Ipumepsl pereHus
YpPaBHEHUH TPEThEU U
YETBEPTOU CTENIEHEN
pa3ioKEeHUEM Ha
MHOXXHUTENN

33.

[Ipumeps! perieHus
YpPaBHEHUH TPEThEU U
YETBEPTOU CTENEHEN
pa3JIo)KEHUEM HA
MHOKHTEIH.

Ypox — unmennexmyanvnasn
uepa

34,

Pemenne npo6HO-
palMOHAIBHBIX YPaBHEHHM

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b6
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35.

Pemenne npodHo-
paIMOHAIILHBIX YPaBHCHHM

bu6anoreka LIOK
https://m.edsoo.ru/7f43c9b6

36.

Perenne TEKCTOBBIX 3a7a4
anreOpanv4ecKuM METOIOM

37.

Pemenne TEKCTOBBIX 3a7a4
anreOpandecKuM METOJIOM.
Ypox - euxmopuna

38.

Perenne TEKCTOBBIX 3a7a4
anreOpanvdecKuM METOJIOM

39.

KouTtpoJsbHas padora no
TeMe ""YpaBHEHUs C OHOM
nepeMeHHOi"

40.

YpaBHEHHUE C AByMs
IIEPEMEHHBIMU U €T0
rpaduk. Ypox-
nymeuecmesue

bu6auoreka [JOK
https://m.edso0.ru/7f43d0b4

41.

VYpaBHEeHUE C IBYMS
NEPEMEHHBIMH U ero rpadpuk

bu6anoreka [JOK
https://m.edsoo.ru/7f43d0b4

42.

Cucrema AByX JTMHEUHBIX
YPaBHEHUU C IBYMsI
NIEPEMEHHBIMU U €€
peuieHue.
Ypok-nymewecmeue

43.

Cucrema AByX JTUHEHHBIX
YpaBHEHUU C IBYMSI
MepEMEHHBIMU U €€
pelieHue

44,

Cucrema AByX JIMHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU U €€
peuieHue
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45.

CucreMa nByX JTUHEHHBIX
YPaBHEHUM C AByMs
IIEPEMEHHBIMU U €€
pemenue. Ypok —
BUKMOPUHA

46.

Pewrenne cucrem aByx
YPaBHEHHW, OJTHO U3
KOTOPBIX JIMHEMHOE, a
JIpYyroe — BTOPOU CTETIEHU

bu6anoreka [JOK
https://m.edsoo.ru/7f43d23a

47.

Pewenne cucrem asyx
YpPaBHEHUH, OJTHO U3
KOTOPBIX JIMTHENHOE, a
JIPyro€ — BTOPOU CTENECHU

bu6auoreka [JOK
https://m.edsoo.ru/7f43d55a

48.

Pemenue cucrem nByx
YPaBHEHMM, OHO U3
KOTOPBIX JINHEWHOE, a
Ipyroe — BTOPOM CTEIICHMU.
Ypox — denosas uepa

49.

Pemenue cucrem nByx
ypaBHEHHI, OHO U3
KOTOPBIX JIMHEWHOE, a
Jpyroe — BTOPOM CTENeHH

50.

I'paduueckas
WHTEPIpPETaIUsl CUCTEMBI
YpaBHEHHI C TBYMS
IIEPEMEHHBIMU. VYpOK -
uUccned08aHus

ol.

Pemnienune TekCcTOBBIX 3a/1a4
anredpandecKuM CrocoooM

52.

Penienne TeKCcTOBBIX 3a/1a4

areOpanyecKuM CriocoOOM.
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Ypok — denosas uepa

53.

KouTtpoJsbHas padora no
TeMme ""CucTeMbl
ypaBHeHHil"

54.

UucnoBsle HEpAaBEHCTBA U
MX CBOMCTBA

55.

UucnoBsle HEpaBEHCTBA U
MX CBOMCTBA

bu6anoreka [JOK
https://m.edsoo.ru/7f43ad5a

56.

JIuHeliHbIE HEPAaBEHCTBA C
OJIHOM IEPEMEHHOMN U X
pelieHue.

Ypox - ouckyccus

bu6anoreka [JOK
https://m.edsoo.ru/7f43af08

57,

JIuHeHbIE HEpaBEeHCTBA C
OZHOM MEPEMEHHOU U UX
peuieHue

bu6auoreka [JOK
https://m.edsoo.ru/7f43af08

58.

JIuHelHbIE HEPABEHCTBA C
OIHOM MEPEMEHHOU U UX
pelieHue

bu6anoreka [JOK
https://m.edso0.ru/7f43af08

59.

Cuctembl TMHEUHBIX
HEPaBEHCTB C OJIHOMN
NIEPEMEHHOM U UX PEILICHHUE.
Ypox - menemocm

60.

CucreMbl TUHESHHBIX
HCPABCHCTB C OJIHOM
HepeMeHHOﬁ N UX pCIICHUC

61.

Cuctembl TMHEUHBIX
HEPABEHCTB C OJTHOU
IIEPEMEHHON U UX PEILICHUE.
Ypox — oenosas uepa

62.

KBanparusie HEpaBeHCTBA U
HX PEUICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b098
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63.

KBangparnsie HepaBeHCTBA U
UX PELICHUE

bu6anoreka LIOK
https://m.edsoo.ru/7f43b21e

64.

KBanparnsle HepaBeHCTBA U
UX PELICHUE

bu6anoreka LJOK
https://m.edsoo.ru/7f43b5a2

65.

KBanparnsie HepaBeHCTBA U
UX PELICHUE

66.

KBangpartHbie HepaBeHCTBA U
UX PELICHUE

67.

I'paduueckas
WHTEPIpeTaIus HepaBEeHCTB
U CHCTEM HEPaBEHCTB C
IBYMS TIEPEMEHHBIMHU.

Ypox - uccneoosanue

bu6auoreka [JOK
https://m.edsoo.ru/7f43b098

68.

I'padmueckas
MHTEpIpeTaIsl HEPaBEeHCTB
Y CUCTEM HEPaBEHCTB C
JIBYMs II€PEMEHHBIMU

69.

KonTpoabnas padora no
TeMe ""HepaBencrpa'

70.

IloHsgaTHE YUCIIOBOH
IOCJIEI0BATEIbHOCTH.
Ypok — kongpepenyus

bu6mmoreka [IOK
https://m.edso0.ru/7f43e6c6

71.

3ananue
MOCJIEI0BATEIbHOCTH
pEKyppeHTHOM (hOopMyIIoi 1
(dbopMyIoi n-ro wieHa

bubnuoteka [IOK
https://m.edsoo.ru/7f43ebda

72.

Apudmerndeckas u
reoMeTpuiecKas
MIPOrPECCUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ed7e

73.

Apudmerudeckas u
reoMeTpuIecKas

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f3b4
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nporpeccuu. Ypox —
UHMeNNeKMYalbHas uepa

74,

®opmysl N-TO WieHa
apudMeTUIeCcKon u
reOMETPUYECKOMN
IIPOTPECCUI, CyMMBI IIEPBBIX
N 4ICHOB

bu6anoreka [IOK
https://m.edsoo.ru/7f43f58a

75.

@opMyIbl N-TO WICHA
apudMeTUIeCKon 1
reOMETPUYECKOMN
MIPOTPECCUI, CyMMBI IIEPBBIX
N 4JIEHOB

bu6anoreka [IOK
https://m.edsoo.ru/7f43ef2c

76.

@opMmyIibl N-TO YICHA
apupMeTUIeCKON U
reoMeTprUIecKon
IPOrpeccuit, CyMMbl IEPBBIX
N YIEHOB. Ypok —
oudaxmuyeckas uepa

bu6anoreka [JOK
https://m.edso0.ru/7f43f0c6

7.

®opMmyIibl n-TO 4ieHa
apumMeTHIecKon u
reoMeTpUIeCKOn
IPOrpeccuit, CyMMbI TIEPBBIX
N 4JICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78.

@opMyITbl nN-TO 4ieHa
apuMeTHIecKon u
reOMeTpPUIECKOn
MPOTPECCUIA, CyMMBI TTEPBBIX
N 4JICHOB

bubnuoteka [IOK
https://m.edsoo.ru/7f43f8a0

79.

N3o0paxkeHne 4WICHOB
apupMeTHIECKON U
reOMETPUUYECKOU
MPOTrPECCU TOYKAMU HA
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KOOPJAWHATHOM MJIOCKOCTH.
Ypox - menemocm

80.

N3o0paxenue 4wieHOB
apudMeTUIeCcKon u
reOMETPUYECKOMN
MPOrpeccuil TOYKaMU Ha
KOOPJAMHATHOM MJIIOCKOCTH

81.

JIvHeHbIN n
SKCIIOHECHIIMAJIBHBIA POCT

82.

CioHbIE TPOLEHTHI

bu6anoreka [JOK
https://m.edsoo0.ru/7f43fe0e

83.

Cno>xHbIE POIIEHTHI.
Ypok — oenosas uepa

bu6auoreka [JOK
https://m.edsoo.ru/7f4401a6

84.

KonrtposbHas padora no
TeMme "UncaoBbie
nmocJaeaopareabaocru"

bub6aunoreka IOK
https://m.edsoo.ru/7f440418

85.

[ToBTOpEeHue, 06001IeHNE U
CHCTeMAaTH3aIis 3HAHUH.
3anuce, CpaBHEHHE,
NEHCTBUL C
JIENCTBUTEIHLHBIMU
YUCJIaMU, YHCIIOBAs TIpsiMasl.
Ypok - konpepenyus

86.

[ToBTOpEeHUe, 0600IICHNE U
CHCTEMAaTU3alL1s 3HAHUH.
[IpolieHThI, OTHOIIICHHUS,
MIPOTIOPIIUH

87.

IToBTOpEeHUe, 0600IICHNE 1
CUCTEMAaTH3alMs 3HAHUU.
OxkpyriieHne, MpuOIMKEHHE,
OIICHKA
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88.

[ToBTOpEeHnue, 0600ICHUE U
cucTeMaTH3aus 3HAaHUH.
Pemenne TEKCTOBBIX 3a7a4
apupMeTUIEeCKIUM
criocoboM. ¥pok-
copesHogaHue

bu6anoreka LIOK
https://m.edsoo.ru/7f443b12

89.

[ToBTOpenue, 06001ICHUE U
cucTeEMaTH3alus 3HAHUM.
PereHne TEKCTOBBIX 3a7a4
apupMeTHUYEeCKUM CIIOCOOOM

bu6anoreka [JOK
https://m.edsoo.ru/7f443cd4

90.

[ToBTOpenue, 06001ICHUE U
cUCTeMaTH3aIus 3HAHUMH.
Pemmenne TekcTOBBIX 33124
apupMeTHUYECKUM CIIOCOOOM

bu6auoreka [JOK
https://m.edsoo.ru/7f443fea

91.

[ToBTOpEeHue, 06001IeHNE U
cUCTeMaTHh3aIus 3HAaHWUH.
[IpeobpazoBanue
anreOpanvdecKux
BBIPQKCHUH, TOIYCTHUMBIC
3HAYCHHS. YpoK - denosas
uepa

bu6anoreka [JOK
https://m.edsoo.ru/7f4441ca

92.

[ToBTOpEeHue, 0600IICHNE U
CUCTeMaTH3aIus 3HaHUH.
[IpeoGpazoBanue
anreOpanvdecKux
BBIPKCHUH, TOITYCTHMBIC
3HAYCHHUS

bubnuoteka [IOK
https://m.edsoo.ru/7f444364

93.

IToBTOpEeHUE, 0600IICHUE U
CHUCTEMAaTH3aLMs 3HAHUU.
[IpeoGpazoBanue
anredpandeckux
BBIPKEHUH, JOMYCTHMbIE

bu6mmoreka [IOK
https://m.edsoo.ru/7f4446f2
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3HA4YCHUA

94.

[ToBTOpEeHnue, 0600IeHUE U
cucTeMaTH3alus 3HAaHUM.
[IpeobpazoBanue
anreOpanvdeckux
BBIPOKEHUH, JOMTyCTHMBIC
3HAYCHUS

bu6anoreka LJOK
https://m.edsoo.ru/7f444a94

95.

[ToBTOpenue, 06001ICHUE U
cucTeMaTu3alus 3HAaHUM.
@yHKINN: IOCTPOEHUE,
CBOMCTBA U3YYEHHBIX

byHKIMI

bu6anoreka [IOK
https://m.edsoo.ru/7f444c56

96.

[ToBTOpenue, 06001ICHNE U
CUCTEMaTH3aIusl 3HAHUH.
@DyHKINU: TOCTPOCHUE,
CBOMCTBA N3YYCHHBIX

byHKIII

bu6auoreka [JOK
https://m.edsoo.ru/7f444f44

97.

[ToBTOpEeHue, 06001IeHNE U
CHCTEMAaTH3aLMs 3HAHUN.
OYHKIMH: TIOCTPOCHHUE,
CBOMCTBA U3YYCHHBIX
dbyuknuii. Ypox-
copesHosane

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98.

[ToBTOpEeHUE, 0600IICHUE U
CHCTEMAaTU3alLis 3HAHUH.
OYHKIMHU: TIOCTPOCHHUE,
CBOMCTBa U3YYCHHBIX

hyHKIII

bubnuoteka [IOK
https://m.edsoo.ru/7f4452e6

99.

IToBTOpEeHUE, 0600IICHUE U
CHUCTEMAaTH3alMs 3HAHUU.
I'paduueckoe pemeHue
YPABHEHHUU U X CUCTEM.

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516
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Ypoxk-euxmopuna

[ToBTOpEeHnue, 0600IeHUE U
100 cucTeMaTH3alus 3HAaHUM.

1

I'paduueckoe pemieHue
YPAaBHEHHUI U UX CUCTEM

101. HroroBasi kOHTpOIbHAS 1
pabora

102. O60061eHue u ) 1
cUCTeMaTH3alusl 3HAHUH

OBIIEE KOJIMYECTBO YACOB 102

I10 TTIPOTPAMME
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I'EOMETPUA

7 KUIACC
N KosmuecTBO yacoB Jlara JJIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka KonTposbnbie | IlpakTuueckue o0pa3oBaTe/IbHbIE
n/n Bcero U3Y4YeHUA
padoThbI padoThI pecypcbl
[Ipocreimme
1 reOMeTPUYECKHE OObEKTHI. 1 bubmmorexa LIOK
https://m.edsoo.ru/88660b724
Ypok - oucnym
2 MHOroyrojapHHUK, JIOMaHast 1 bubmmorexa LIOK
’ https://m.edsoo.ru/8866ch6a
3 CMexHbIE U BEpTUKAJIbHBIE 1 bubnnoreka IOK
yTJIBI https://m.eds00.ru/8866c5c0
4 CwmexHbIe U BEpTUKAJIbHBIE 1 bubnuoteka [JOK
yTJIBI https://m.edso0.ru/8866¢7be
5 CMexHbIE U BEpTUKAJIbHBIC 1
yIIbl. ¥Ypok - denosas uepa
5 CMeXHBbIE U BEpTUKAJIbHBIC 1
yTIIbI
CMexHbIE U BEpTUKAIbHBIE 1
yTIIbI
CMexHbIE U BEpTUKAIbHBIE 1
yIiIbl. Ypox - euxmopuna
N3mepeHne TMHENHBIX U
YTJIOBBIX BEJIUYMH, 1
BBIUHCIIEHUE OTPE3KOB U
yIJIOB
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10

N3Mepenne TMHEWHBIX U
YIJIOBBIX BEJTUYMH,
BBIYUCJICHUE OTPE3KOB U
YIJIOB

bu6anoreka LIOK
https://m.edso0.ru/8866c3ea

11

N3Mepenne TMHENHBIX U
YTJIOBBIX BEJIMYMH,

BBIYUCJICHUE OTPE3KOB U
yIJI0B. Ypox-npakmuxym

12

N3Mepenne TMHENHBIX U
YTJIOBBIX BEJIMYMH,
BBIYHMCIICHUE OTPE3KOB U
yTJIOB

13

[TepumeTp 1 momAAb
¢buryp, cCoOCTaBI€HHBIX U3
IPSIMOYTOJILHUKOB

14

[TepumeTp 1 TIOMIAIB
¢buryp, COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB. YpoK-
ucciedosanue

15

[TonsiTue o paBHBIX
TPEYroJbHUKAX U
TIEPBUYHBIE TIPEJICTABICHUS
0 paBHBIX (purypax

bubnuoteka [IOK
https://m.edsoo.ru/8866ce80

16

Tpu npu3Haka paBeHCTBA
TPEYTrOJIbHUKOB. Ypok-
nymeuiecmeue

but6mmoreka [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka paBeHCTBA

bu6anoreka LIOK
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TPEYTOJIbHUKOB.

https://m.edso0.ru/8866d34e

18

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB

bu6anoreka LIOK
https://m.edso0.ru/8866e01e

19

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB

20

Tpu npusHaka paBeHCTBA
TPEYTOJNIbHUKOB. Ypox -
NPaKmMuKym

21

Tpu npusHaka paBeHCTBA
TPEYTrOJIbHUKOB

bu6anoreka [JOK
https://m.edso0.ru/8866e88e

22

[IpusHaku paBeHCTBa
NPAMOYTOJIBHBIX
TPEYTrOJIbHUKOB.

23

[Ipu3naku paBeHcTBa
IPSIMOYTOJIBHBIX
TPEYroJbHUKOB

24

CBOHCTBO MeIHAHBI
MPSIMOYTOJIHOTO
TpEyroJibHUKa,
MPOBEIEHHOM K
TUIIOTEHYy3€e. Ypok-
uccineoosanue

bu6mmoreka [IOK
https://m.edsoo.ru/8866e9ec

25

CBOIICTBO MeIMaHbI
MPSMOYTOJIBHOTO
TpEyroJIbHUKa,
MPOBEAEHHOMN K THIIOTEHY3€

26

PaBHOOepeHHBIC U

bubmmoreka [IOK
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PaBHOCTOPOHHHE
TPEYTOJIbHUKH

https://m.edsoo.ru/8866d6fa

[Ipu3nHaku u cBoiicTBa

bu6anoreka LIOK

21 EEE:::;SE;E:OFO https://m.edso0.ru/8866d880
[Ipu3nHaku u cBoiicTBa
08 PaBHOOEIPEHHOTO bubnnoreka IIOK
TpeyrojbHHUKA. YpoK - https://m.eds00.ru/8866d880
BUKMOPUHA
TpeyrobHIKa https://m.edsoo.ru/8866e26¢
30 HepaBencTsa B reomeTpuu
31 HepaBeHctBa B reomeTpuu. bubnuoteka [IOK
Ypox - oucnym https://m.edso0.ru/8866e3a2
32 HepaBencTsa B reomeTpuu
33 HepaBeHncTsa B reomeTpuu
34 [IpsimoyronbHbIN bubnuoteka [IOK
TPEYTOJIbHUK ¢ yriioM B 30° https://m.eds00.ru/8866eb22
35 [IpssMoyronpHbII
TPEYroJbHUK C yriioM B 30°
36 KonTponsnas padora no bubnnoreka [JOK
teme "TpeyronbsHuku" https://m.edso0.ru/8866echc
37 [TapannensHble NpsIMBIE, UX bubnmoreka [JOK
CBOMCTBa https://m.edso0.ru/8866ef64
38 [Tarsiii noctynar EBknuaa
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39

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YIJIBI,
oOpa3oBaHHBIE [TPU
IIepeCeYeHU N
MapajuIeIbHBIX TPSIMBIX
CEeKyIlei

bu6mnoreka [JOK
https://m.edso0.ru/8866f086

40

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YIJIBI,
oOpa3oBaHHBIE MTPU
NIepeCceYCHU
napauieNIbHbIX MPSMBIX
cekyuen. Ypox -
BUKIMOPUHA

41

Haxpecr nexaiue,
COOTBETCTBECHHBIC 1
OJIHOCTOPOHHHE YTJIbI,
o0pazoBaHHBIC TPU
NepeceueHu
napasuleIbHbIX TTPSMbIX
CEeKylIen

42

HakpecT nexainue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHUE YTJIbI,
oOpa3oBaHHBIC MTPU
TIepeceYeHu I
napasuIeIbHBIX MPSIMBIX
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CEeKyIlei

43

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YIJIBI,
oOpa3oBaHHBIE ITPU
[IepECEeYEHUN
MapajuIeIbHbIX IPSIMBIX
CEeKyIlei

bu6anoreka LIOK
https://m.edso0.ru/8866f3b0

44

[Tpu3Hak napamienbHOCTH
MPSAMBIX Y€PE3 PABEHCTBO
pPAaCCTOAHUN OT TOYEK
OZHOM MPSIMOU 10 BTOPOH
npsiMou. Ypox -uepa

45

[Tpu3zHak napanieabHOCTH
MPSIMBIX YEPE3 PABEHCTBO
pacCTOSIHUM OT TOYEK
OJHOM MPSIMOU 10 BTOPOH
pAMOU

46

Cymma yrIioB
TpeyrojbHUKa. ¥Ypox -
KOH(epenyusi

bu6mmoreka [IOK
https://m.edso0.ru/8866f630

47

CymMmmMma yrios
TpPEeyroJbHUKa

bubnnoteka [IOK
https://m.edsoo.ru/8866f8ba

48

Bremnue yribl
TpeyroJibHUKa. Ypox -
uccnedo8aHus

but6mmoreka [IOK
https://m.edsoo.ru/8866fa5e

49

Bnemnue yriel
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TPEYTOJIbHUKA

KonTpoasnas padora no
teme "llapamnensHbie

bu6anoreka LIOK

50 npsIMbIe, CYMMa YTJIOB https://m.eds00.ru/8866fe6e
TPEYTrOoJbHUKA"
51 OKpyKHOCTB, XOpJIbI U bubnuoteka I[{OK
JMaMeTp, UX CBOMCTBA https://m.eds00.ru/88670800
59 KacarenpHas k bu6anoreka [IOK
OKPYKHOCTH https://m.eds00.ru/88670e9a
53 OKpyXHOCTh, BIIUCAHHAS B
yTomn
54 OKpyXHOCTh, BIIUCAHHAS B
yToma
55 [Tonsitue o I'MT, but6mmoreka [IOK
IpUMEHCHHE B 3a/1a4ax https://m.edso0.ru/8867013e
56 [Tonsitue o I'MT, but6mmoreka [IOK
IpUMEHCHHE B 3a/1a4ax https://m.edso0.ru/88670508
buccekrpuca u
CepeIMHHBIN
57 MEePIEHIUKYIISP KaK
T€OMETPUUECKUE MECTa
TOYeK. Vpok -
UHMENIeKMYATbHAS Uepa
58 OKpY>XHOCTh, OTTMUCAHHAs bubnuoreka [IOK
OKOJIO TPEYTOJIbHUKA https://m.eds00.ru/88670a62
59 OKpyXHOCTb, OTIMICAaHHAs

OKOJIO TPEYTOJIbHUKA
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OKpyXHOCTbH, BIIUCAHHAS B

bu6anoreka LIOK

00 TPEYTOJIbHUK https://m.eds00.ru/8867103e
OKpy>KHOCTh, BITUCAHHAS B

61 TPEYTrOoNbHUK. Vpox -
BUKIMOPUHA

62 [Ipocrenmmue 3amaumn Ha bubnnoreka IOK
MOCTPOCHUE https://m.eds00.ru/88671188

63 [Ipocrenmmue 3amaumn Ha bubnnoreka IOK
MOCTPOCHHUE https://m.eds00.ru/886712d2
KounTponbsnas padora no

64 TeMe "OKpYyKHOCTb U KpYT. bubnnoreka IIOK
I'eomeTpuueckue https://m.eds00.ru/88671462
IIOCTPOEHHUS "
[ToBTOpeHue u 06001IeHNE

65 3HaHHI‘f OCHOBHBIX HI(;IHHTI/II\/'I bubmmorexa LIOK

https://m.edso0.ru/886715b6

U METOJIOB Kypca 7 Kiacca

66 Hrorosast KOHTpOJIbHAS bubnuoteka [IOK
pabora https://m.eds00.ru/886716ec
[ToBTOpeHue n 0600IICHNE
3HAHUW OCHOBHBIX ITOHATUI

67 Y METOJ0B Kypca 7 Kiacca.
Ypox - ouoaxmuueckas
uepa
HOBTOPGHI/IG u 0606IJ_ICHI/ICV BuGmorexa L[OK

68 3HAHUM OCHOBHBIX TTOHATHI

¥ METOJIOB Kypca 7 Kiiacca

https://m.edso0.ru/886719bc
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OBILEE KOJIMYECTBO YACOB

(IpSAMOYTOJILHUK, POMO,
KBaJIpaT), UX OPU3HAKU U

68 4 0
[10 TTPOT'PAMME
8 KUNIACC
K
Ne DIMHCEIEY AAC0B Jara JIeKTPOHHBbIE LM (ppoBbIE
Tema ypoka KonrTpoasubie | IlpakTnueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE Pecypchl
padoThI padoThI
oo oot Vpor| 1 BuGmiorera LLOK
P i https://m.edso0.ru/88671af2
- oucnym
[Tapannenorpamm, ero 1 bubnuoteka [{OK
MPU3HAKU M CBOWMCTBA https://m.edsoo.ru/88671ca0
oo n oot Vpor | 1 buGmiorexa LIOK
P $ P https:/m.eds00.ru/88671ca0
- 0enosas uepa
YacTHble cityyan
4| (npawoyrommam, pod ) BuGmrorera LOK
PAMOY > POMO https://m.edsoo.ru/88671dea
KBaJIpaT), UX MPU3HAKHU U
CBOWCTBA
YacTHble cityyan
(npawoyrosmIk, pond ) BuGmrorera LIOK
PAMOY » POMO https://m.eds00.ru/88671f20
KBaJIpaT), UX IPU3HAKU U
CBOWCTBA
YacTHble cityyaun
napajuieIorpaMMOB 1 bubnmoreka [JOK

https://m.edso0.ru/8867209c
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CBONCTBA.
Ypox - euxmopuna

7 Tpanemus. ¥Ypox - bubnuoteka [{OK
KOHGhepenyusi https://m.eds00.ru/88672358
8 PaBnoOOKas n bu6mnoreka LIOK
IPSIMOYTOJIbHASI TPATICIHH https://m.edso00.ru/8867252e
PaBHoGOKas 1
9 MPSAMOYTOJIbHAS TPAIICIIUH. bubnnoreka IIOK
VYpox - ouoaxmuueckas https://m.eds00.ru/88672858
uepa
10 Merton yiBOeHUS] MEHAHBI bubmmorexa LJOK
https://m.edso0.ru/88672b14
11 [lenTpansHasg cumMmeTpus bubmorexa IIOK
https://m.edso0.ru/88672b14
” fg\;{:pOﬂbnaﬂ padora no Bubauorexa IIOK
" n " https://m.edsoo.ru/88672c9a
YeTbIpEXyroJbHUKHA
R B 10K
https://m.eds00.ru/8867337a
OTpe3Kax
14 Cpennsist TuHUS bu6mmoreka [IOK
TPEyroJIbHUKA https://m.eds00.ru/88672e0c
15 pesrommma. Ypor- ubmorexa LIOK
' https://m.eds00.ru/88672f38
oudaxmuyeckas uepa
16 Tpaneuus, e€ cpeaHss bu6mmoreka [IOK
JIMHUS https://m.eds00.ru/88672358
17 EIEEEEHHH’ Ce CpeHiA bu6mmoreka [IOK
' https://m.eds00.ru/88673064
Ypox-euxmopuna
18 [IponopuroHaabHbIE bubnnoreka I[IOK
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OTpPE3KH https://m.eds00.ru/88673794
19 IOITI;)CZ;EEIHHOHMBHHC bu6mmoreka [JOK
! https://m.eds00.ru/88673794
Ypox - npakmuxym
20 entp macc B bu6mnoreka LIOK
TPEYrOJbHHUKE https://m.eds00.ru/886738fc
21 [Tono6HbBIE TPEYTOJIBHUKH. bubnnoreka IIOK
Ypox - menemocm https://m.eds00.ru/88673a78
29 Tpu npuznaka nogoous bubnnoreka IIOK
TPEYrOJbHUKOB https://m.edsoo.ru/88673bae
23 Tpu npuznaka nogoous bubnnoreka IIOK
TPEYroJbHUKOB https://m.eds00.ru/88673d52
24 Tpu npuzHaka noaoous bubnnoreka IOK
TPEYroJbHUKOB https://m.edso00.ru/8867400e
Tpu npuzHaka nmogpoous
25 TPEYTOJIbHUKOB.
Ypok - denosas uepa
[Tpumenenue noao0us mpu
26 PEIICHUH TPAKTUYECKUX
3asau
2 rowe MHloreomme Bumorera LIOK
" https://m.edso0.ru/8867445a
TPeYroJbHUKH
28 CBoiicTBa IUIOIIAIEN bu6mmoreka [IOK
TCOMETPUYECKUX (DUTYP https://m.edso00.ru/886745fe
o | SopMym A momaz uGorera 0K
’ https://m.eds00.ru/88674860
napaJiesiorpamma
. ;I;(;l;,l;dgjﬁ); Eﬁ: ILIOLI AN bubnunorexa [JOK
’ https://m.edso0.ru/88674a22
napaJiesiorpamma
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DopmyIbl IS TTOIATN

31 TPEYTroJbHUKA bubmmorexa LTOK
’ https://m.eds00.ru/88674a22

napajuiesiorpaMma
DopmyIbl IS TTOIIATU

30 TPEYTOJIbHUKA, bubnnoreka LIOK
napajiesorpamMmma. https://m.eds00.ru/88675288
Ypox-npaxmuxym
DopmyIIbl IS TTOIIATU BuGmuorexa L[OK

33 TheyroIbHmia, https://m.eds00.ru/8867542¢
napasuiesiorpaMma

34 Brruncienue miomanen bu6auoreka [JOK
CIIOKHBIX (QUTYD https://m.eds00.ru/88674e78
Inomam duryp ra bubmnorexa [JOK

3 KueTuaroii Oymare. Ypor - https://m.eds00.ru/8867473e
oucnym

36 [Tnomanu mogoOHBIX GUTyp

37 [Tnomanu mogoOHBIX GUTyp

38 3agauu ¢ MPaKTUYECKUM bu6auoreka [JOK
coJiepKaHueM https://m.edso0.ru/88675558
3agauu ¢ MPaKTHICCKUM Butmorexa LIOK

39| conepianuem. Ypox — https://m.eds00.ru/88675684
denosas uepa
Pemenue 3amau ¢ TOMOIIIBIO Bubmiorexa LIOK

40 MCTOJIA BEHOMOTATCIRHON https://m.eds00.ru/88674f90
TLIOIA U

a1 KounTtpoJsbHnas padora no bubaunorexa HOK
Teme "[liomans" https://m.edso0.ru/8867579c

42 Teopema ITudaropa u eé bubnmoreka [JOK
MIpUMEHEHHE https://m.eds00.ru/88675918

43 Teopema ITudaropa u eé bubnmoreka [JOK

IIPUMEHEHHE

https://m.edso0.ru/88675918
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44

Teopema IIudaropa u eé
MIPUMEHEHHE

bu6anoreka LIOK
https://m.edso0.ru/88675abc

45

Teopema IIudaropa u eé
MIPUMEHEHHE

46

Teopema IIudaropa u eé
IIPUMEHEHHE. Ypox -
KOHepenyus.

47

Onpenenenue
TPUTOHOMETPUYECKUX
(GyHKIUH OCTPOro yria
MPSIMOYTOJILHOTO
TPEYroJbHUKA,
TPUTOHOMETPUUECKHE
COOTHOIIICHHUS B
IPSMOYTOJIbHOM
TPEYTOJIbHUKE

bu6auoreka [JOK
https://m.eds00.ru/88675d32

48

OcHOBHOE
TPUTOHOMETPHUYECKOE
TOXIECTBO

bu6auoreka [JOK
https://m.eds00.ru/88675f44

49

OcHOBHOE
TPUTOHOMETPHUYECKOE
TOXIECTBO

50

OcHoBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO. Ypox -
COpeBHOBaHUE

o1

KouTtpoJsbHas padora no
TeMe ""Teopema
IIudgaropa u Hayauaa
TPUroHomerpun"

bub6aunoreka IOK
https://m.edsoo.ru/8al1407e8

52

Bnucanusie u HCHTPAJIbHBIC

bu6anoreka [JOK
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YIJIBI, YTOJI MEXKTY
KacaTeJIbHOW U XOpI0M.
Ypok - uccneoosanue

https://m.edso0.ru/8a1415b2

53

Brnucanuble u neHTpanbHbIE
YIJIBI, YTOJI MEKIY
KacaTeJIbHOU U XOPIOH

bu6anoreka [IOK
https://m.edso0.ru/8a141940

54

Brnucannbie u nieHTpanbHbIC
YTJIBI, YTOJI MKy
KacaTeJIbHOW U XOpI0M.
Ypok - copesnosanue

bu6mnoreka [IOK
https://m.edsoo.ru/8al141b34

55

VYribl MeXIy XOpaamMu 1
CEKYILLIUMH

56

VYribl MeXy XOpaamMu 1
CEKYILLUMH.

57

Brucannble U onvcaHHbIe
YeThIPEXYTOIBHUKH, UX
PU3HAKU U CBOMCTBA

bu6auoreka [JOK
https://m.edso0.ru/8a140f86

58

Bnucannble U onvcaHHbIe
YeThIPEXYTOIBHUKH, UX
IPU3HAKU U CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/8a1416d4

59

BnucanHuble 1 onvcaHHbIE
YETBIPEXYTOIBHUKH, UX
MIPU3HAKHU U CBOMCTBA. YpokK
- GUKMOPUHA

bu6mmoreka [IOK
https://m.edsoo.ru/8a1416d4

60

[IpuMeHeHune cBOMCTB
BIIMCAHHBIX U OMMCAHHBIX
YETBIPEXYTOJIBHUKOB MPH
PELIEHUU TEOMETPUUYECKUX
3aaa4

61

[IpumeHeHne CBOKCTB
BIIMCAaHHBIX U ONHMCAHHBIX
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YETBIPEXYTOILHUKOB MPH
pELIEHNN FeOMETPUYECKUX
3a1a4

B3anmHoe pacnonoxenue
JIBYX OKPYKHOCTEH, 00111e

bu6mnoreka [JOK

62 KacaTelbHbIC. 1 https://m.edsoo.ru/8a1410a8

Ypok-nymewecmeue
. but6mmoreka I[IOK

63 Kacanme okpyxuocteit . https://m.edsoo.ru/8a1410a8
KourtpoJsbHas padora no
Teme "Yribl B

64 ofcp;im:oélnl. Bnucannbie 1 bubamoreka [IOK

https://m.edsoo.ru/8a141c88

U ONMUCAHHBIE
YeThIPeXyroJbHUKH"
[ToBTOpEHNE OCHOBHBIX
NOHSTUN U METOJIOB KypCOB Bubnmotexa [IOK

65 7us8 KIIACCOB, 000bmeHme 1 https://m.edsoo.ru/8al41ddc
3HaHUM. Ypok -
UHMENIeKMYaNbHAs uepa
[ToBTOpEHNE OCHOBHBIX

66 MIOHSTAN U METOJOB KypPCOB 1 bubnnoteka [IOK
7 1 8 KaccoB, 00001IEHNE https://m.edsoo.ru/8al4lefe
3HAaHUU

67 HToroBasi KOHTpPOJbHAsI 1 bubaunorexa HOK
pa6ora https://m.edsoo0.ru/8a142368
[ToBTOpEHNE OCHOBHBIX

68 MOHATUN U METOJIOB KyPCOB 1 bubnmoreka [JOK
7 u 8 KnaccoB, 00001IEHNE https://m.edsoo.ru/8al420ac
3HAaHUU

OBUIEE KOJIMYECTBO YACOB 68

110 [IPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

Ne ara JJIeKTPOHHBbIE HU(PPOBbIE
w/n Tema ypoka Beero Konrtpoabubie | IlpakTnueckue iyqennn 06pa3ol:3aTeﬂbele(b[E)ecypcu
padoThI padoThI
1. Onpenenenue BCKTOPOB. duznyecKui 1
Y T€OMETPUYECKUN CMBICI BEKTOPOB
9. Clio’)keHHe U BBIYUTAHUE BEKTOPOB, 1
YMHOXEHUE BEKTOPA HA YUCJIO.
3 Clio’)keHHe U BHIYUTAHUE BEKTOPOB, 1
YMHOXEHUE BEKTOPA HA YUCIIO
Clio’)keHHe U BBIYUTAHUE BEKTOPOB,
4. YMHOXEHUE BEKTOPA HA YNCI0 YpoK - 1
UHMENIeKMYANbHAs uepa
5, Pasnoxenne BexkTopa 1o 1ByMm 1
HEKOJUJIMHEApPHBbIM BEKTOpaM
6 Koopaunatsl BekTopa. 1
Ypox-xonghepenyus
CxkansipHO€ MpOU3BEAECHUE BEKTOPOB,
1. €ro MPUMEHEHHE JIJIs1 HaXO0XKICHUS 1
JUIH U YTJIOB
CxkansipHo€ pou3BeCHUE BEKTOPOB,
8. €ro MPUMEHEHHE JIJIs1 HaXO0XKJICHUS 1
JUIH U YTJIOB
0. Pemenue 3anau ¢ moMouipro 1
BEKTOPOB. Ypox - ducnym
10. Pemenue 3ana4 ¢ noMOIIBI0 BEKTOPOB 1
[IprumeHeHre BEKTOPOB ISl PELICHUS
11. 3a1a4 Gu3UKH. Ypox - 1
UHMENIeKMYANbHAA Upa
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KourpoJsbHas padora no reme

12. " "
BekTopsl
13 JlekapTOBBI KOOPAMHATHI TOYEK Ha
' IUIOCKOCTH
14. VpaBHeHHE NPAMON
15 YpaBHEHME NPAMON.
' Vpox - 0enosas uepa
16. VpaBHEHHE OKPYKHOCTH
KoOpauHATHI TOUEK IEPECEUECHHUS
17. OKPY’KHOCTH U TIPSIMOHA.
Vpox - nymewecmeue
MeTo KOOpAMHAT TP PEIICHUU
18. reOMETPHYECKUX 3a/1a,
IPAKTHYECKHX 3a1a4
MeTo KOOpAMHAT IIPU PEIIEHUH
19 reOMETPHYECKUX 3a/1a,
' IPAKTHYECKHX 3a/a4.
Ypox - npakmuxym
MeTo KOOpAMHAT IIPU PEIIEHUH
20. reOMETPUYECKUX 3a/1ad,
IPAKTHYECKHX 3a1a4
KonTpoabsHasi padora mo reme
21. " JleKkapTOBbI KOOPAWHATHI HA
II0CKOCTH"
Ornpenenenrie TPUrOHOMETPUUECKUX
22 i) II{)KHI/HZ FJIOBPOT 0° o IIE;Oo bubmiorexa LJOK
' YHELHAR Y ' https://m.edsoo.ru/8al424bc
Vpox - kongepenyus
23. ®opMyIIBl IPUBEICHUS
bubnuoteka [IOK
24, Teopema KOCHHYCOB -

https://m.edsoo.ru/8a14336¢
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25.

Teopema KOCHHYCOB

2. Teopema KOCUHYCOB. bubnnoreka LIOK
VYpox - oenosas uepa https://m.edsoo.ru/8al42d5e
27 Teopema CHHYCOB bubnnoreka LIOK
https://m.edsoo.ru/8al42e8a
28. TeopeMa CHHYCOB
29 Teopema cuHycOB.
' Ypox - kongpepenyus
30. Haxoxnenue njivH CTOPOH U BEJIUYKH bu6anoreka [IOK
YIJIOB TPEYTOJBHUKOB https://m.edso0.ru/8a1430b0
31 Peurenne TpeyroapHUKOB. bubnnoreka IOK
Ypox-nymewecmeue https://m.edsoo.ru/8al42ac0
32. Pelienne TpeyronsHUKOB bubmorexa [IOK
https://m.edsoo.ru/8al42ac0
33. Pelienue TpeyronsHUKOB bubmorexa [OK
https://m.edsoo.ru/8al42ac0
34. Pemenune TpeyroabHUKOB. bubnunoteka [IOK
Vpox - aykyuon https://m.edsoo.ru/8al42ac0
35 [IpakTyeckoe NpUMEHEHHUE TEOPEM bubnuoteka [IOK
' CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c
36. [IpakTrueckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCUHYCOB. Ypok- ucpa
37 KonTpoabHasi padora mo reme bubaunorexa HOK
"PelieHue TpeyroaibHUKOB" https://m.edsoo.ru/8a14392a
38. [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnmnoreka [JOK
BBIUHCJIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/8al46fda
39, Hucno n. JliinHa OKPYKHOCTH. bubnmoreka [JOK
Ypox-npaxmuxym https://m.edso0.ru/8al472c8
40. Yucno w. J{mHa OKpyKHOCTH bubnnoreka IIOK
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https://m.edsoo0.ru/8al4714c

41. JInvHa TyTH OKPYKHOCTH
42, Panuannas Mepa yria BHGH_HOTeKa LIOK
https://m.edsoo.ru/8al4714c
43 [Inomane kpyra, cekropa, CErMeHTa. bubnnoreka LIOK
VYpox - ouckyccus https://m.eds00.ru/8al147426
44, [Tnomans Kpyra, CEKTOpa, CErMEHTa BH6H_HOTeKa HOK
’ ’ https://m.edso00.ru/8a147750
45, [Tnomans Kpyra, CEKTOpa, CErMeHTa bubmorexa [OK
’ ’ https://m.edso0.ru/8a147750
46. [loHsATHE O NBUKEHUHU TUIOCKOCTH bubmorexa LJOK
https://m.edsoo.ru/8a147c82
47. [TapansenbHbli IEPEHOC, TOBOPOT BH6H_HOTeKa HOK
’ https://m.edsoo.ru/8al47f16
48. [TapannenpHbIN IEPEHOC, TTOBOPOT. bubnuoteka [JOK
Vpox - oenosas uepa https://m.eds00.ru/8al147f16
49, [TapamiensHbli IEPEHOC, TOBOPOT
50. [IpuMeneHne NBUKEHUM TIPU bubnuoteka [IOK
pEIIEHUH 3a1a9 https://m.edsoo.ru/8a1480e2
KonTpoabsHasi padora mo remam
51 "IlpaBUJIbHBbIE MHOTOYT OJILHUKH.
OxpyxkHOCTB. [[BHKEHUS
II0CKOCTH"
52 [TonsiTue o mpeoOpa3oBaHUM MOJOOUSI. bubnmoreka [JOK
Ypox-nymewecmeue https://m.edsoo.ru/8a143ab0
53 CoOTBETCTBEHHBIE IJIEMEHTBI bubnuoreka [IOK
MOTI0OHBIX PUTYD https://m.edsoo.ru/8al43de4
54 COOTBETCTBEHHBIE 3JIEMEHTHI

noT0OHBIX GUryp. Ypok - cropnpus
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Teopema 0 MPOU3BEIECHUHN OTPE3KOB

55 XO0pJI, TEOpEMa O MPOU3BEIACHUU bubnuoteka [{OK
' OTpPE3KOB CEKYIIHNX, TEOPEMa O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeIbHON
Teopema 0 MPOU3BEICHUH OTPE3KOB
56 XOpA, TeopeMa O IPOU3BEACHUMN bubnuoteka [{OK
' OTPE3KOB CEKYIIUX, TEOPEMa O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeIbHON
Teopema 0 MPOU3BEICHUN OTPE3KOB
57 XOpA, TeopeMa O IMPOU3BEACHUN bubnuoteka [IOK
' OTPE3KOB CEKYIIHX, TEOPEMa O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTeIbHON
[IpuMeHeHne TeopeM B pelICHUH
58. reOMETPUYECKUX 3a1ad. Ypok - bubmorexa [TOK
https://m.edsoo.ru/8a143f06
KOHKYpC
59 [IpuMeHeHne Teopem B pelICHUU bubnuoteka [JOK
' reOMETPUUECKHX 3a7a4 https://m.edsoo.ru/8al443fc
60 [IpuMeHeHne Teopem B pelICHUU bubnuoteka [IOK
' reOMETPUUECKHX 3a71a4 https://m.edsoo.ru/8a144578
KonTpoabHasi padbora nmo reme
61 "IIpeoOpa3oBanHue moa00Hus. buoanoreka IIOK
' MeTpryecKkne COOTHOLIEHHS B https://m.edsoo.ru/8a1447a8
OKpY:KHOCTH"
[ToBTOpEeHUe, 06001ICHHE,
62 cucTeMaTu3auus 3HaHuu. Mzmepenue bubnuoreka [IOK
' TCOMETPHUCCKUX BEITHYHH. https://m.edso0.ru/8a148524
TpeyroasHUKH
[ToBTOpEeHUE, 0600IICHUE,
63 CHUCTEMAaTH3alMs 3HAHUU. bub6mmoreka [IOK

[TapannenbHble U IEPIEHAUKYISPHBIE
npsiMele. Ypok - uepa

https://m.edsoo.ru/8a148650
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[ToBTOpEeHnue, 060061ICHHE,
cucTeMaTH3allus 3HaHUI.

64. OKpY>KHOCTb M KPYT. 1
['eomeTpuueckue MOCTPOSHUS. YTIIbI
B OKPY)KHOCTH
[ToBTOpenue, 06001ICHHE,
65. cucTeMaTu3anusa 3HaHui. Bricanuelie 1
Y OTMCAHHBIC OKPYKHOCTH
MHOTOYTOJILHUKOB
66. HTorosasi KOHTPOJIbHAsI paGoTa 1 1 Egg?:?l?;?;jtg?ﬁcmal 48920
67. [ToBTOpenue, 06001ICHHE, 1
CHUCTEMATH3AlMs 3HAHUI
68. [ToBTOpEeHue, 06001ICHHE,
CHCTEMaTH3alMsl 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 68 6 0
ITPOI'PAMME
BUC
7 KJIACC
KoaunuyecTBO 4acoB DJIeKTPOHHBbIE U(PPOBbIE
Ne i/ Tema ypoka Konrpoabneie | IlpakTuueckue Jata o0pa3oBaTeJibHbIE
Bcero U3y4eHus
padoThI padoThI pecypchl
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bu6anoreka LIOK

1 TpeACTARICHHC JAHHEIX B TAOMHIEX https://m.edso0.ru/863ec1f8
[TpakTrdeckue BEIYUCICHUS TI0
2 Tap6anHHM TaHHBIM. Ypok- bubmmorexa LIOK
https://m.edsoo.ru/863ec324
copesHosanue
3 N3Bneuenne u nHTEpPIpETALIUAS bubnuoteka I[{OK
TaOJIMYHBIX JAHHBIX https://m.edso0.ru/863ec78e
4 [IpakTuueckas padora "Tabmuisr"
['padudeckoe mpepcTaBiIcHUe
5 JAHHBIX B BUJE KPYTOBBIX, bubnnoreka IOK
CTOJIOMKOBBIX (CTOJI0YATHIX ) https://m.edso0.ru/863ed18e
ararpamm
UreHue U MOCTPOEHUE TUarPaMM.
6 [Tpumepsr aeM(frpa(quI::CKHI))( bubmmorexa LIOK
https://m.edsoo.ru/863ed602
arpamm
7 [Tpaktuueckas padota "lnarpamMmbr” bubmmorexa LIOK
https://m.edsoo.ru/863ed72e
8 Yucnossie Habopwl. CpenHee bubnmnoreka [JOK
apudmeTHIecKoe https://m.eds00.ru/863ed846
9 Yucnossie Habopwl. CpenHee bubnmnoreka [JOK
apudmetnueckoe. Ypox- euxmoputna https://m.edso0.ru/863ed846
10 Menuana yuciIoBOro Habopa. bu6mmoreka [IOK
Y CcTOHYUBOCTE MEAUAHBI https://m.edsoo0.ru/863edb3e
Menuana yucioBoro Habopa.
11 Y CcTOMUNBOCTh MEQUAHBL. Ypox -

uepa
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12 [IpakTnueckas padora "Cpennue bubnnoreka LIOK
3HaueHus" https://m.edsoo.ru/863edcb6a
13 Hau6onpiiee 1 HauMeHbIIICE bu6mnoreka [IOK
3HAYCHUS YMCI0BOr0 Habopa. Pazmax https://m.edsoo.ru/863ee07a
Hau6onpiiee 1 HauMeHbIIICE
14 3HAYEHHS YHCIIOBOTO Habopa.
Pasmax. Vpox - kongepenyus
15 HauGonpiee 1 HauMEHBIIICE
3HAYCHMS YMCIIOBOTO Habopa. Pazmax
KonTpoabHas paboTta 1o Temam
16 "HPGJI:I)CTaBJIeHII:/)Ie JIAHHBIX. bubmiorexa LIOK
https://m.edso0.ru/863ee390
OnucarenbHas CTaTUCTUKA"
17 CinyyaiiHasi U3MEHYHUBOCTh bubnuoteka [IOK
(mpuMepsI) https://m.edso00.ru/863ee4bc
18 YacroTa 3Ha4€HU B MaCCHBE bu6anoreka [JOK
IaHHBIX. Ypok - denosas uepa https://m.edso0.ru/863ee69¢c
19 I'pymmuposka bu6mmoreka [IOK
https://m.edso0.ru/863ee9d0
20 ['ucTorpammebl
21 I'uctorpammel. Ypok -menemocm bubmmorexa LIOK
https://m.edso0.ru/863eeelc
99 [IpakTuyeckas padora "Cnydaiinas bubnuoreka [JOK
M3MEHYHBOCTB" https://m.edso0.ru/863eecc8
I'pad, Bepmmna, pedpo. BuGmorexa LIOK
23 [IpencraBneHue 3a1auu ¢ MOMOIIBIO

rpaga

https://m.edsoo.ru/863eef52
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CreneHp (BaJIEHTHOCTD) BEPILUHBI.

24 Yucno pébep u cymmapHasi CTEIEHb bubnnoreka IIOK
BepmuH. Llens u nuki. Ypok- https://m.edsoo.ru/863efOba
BUKMOPUHA
o5 Hens u nuki. IIyte B rpade. bubnnoreka IIOK
[Ipeacrasienue o CBSI3HOCTH rpada https://m.eds00.ru/863ef236
26 [IpencraBnenue 00 bubnnoreka IIOK
OPHEHTHPOBAHHBIX Ipadax https://m.edso0.ru/863ef3b2
97 CiyyaliHbIi OTIBIT U CIy4aiiHOE bubnuoteka [IOK
coObITHE. Vpok - uccredosanue https://m.edsoo.ru/863ef4d4
BeposTHOCTE 1 9acToTa COOBITHSI.
28 Ponb ManoBeposTHBIX U bubnuoteka [JOK
MPAKTHYECKHU JTOCTOBEPHBIX COOBITHI https://m.eds00.ru/863ef646
B IIPUPOJIE U B 00IIECTBE
29 Mosera u urpanbHasi KOCTh B TEOPUU
BEPOSTHOCTEH
30 [TpakTrueckas pabora "HacroTa bubnnoteka [IOK
BBIMaCHHS opJa" https://m.edsoo.ru/863ef8a8
KonTponsnas pabota mo remam
31 "Cﬂyzaﬁﬂaﬁ I/I’EMGHLII/IBOCTI). I'padsr. bubmmorexa LIOK
. https://m.edso0.ru/863f0186
BeposiTHOCTB ciyuaitHOTO cOOBITHSA"
[ToBTOpeHue, 0600IICHHE.
32 Hpez[cfaBneHMe I[aII-JIlHLIX. Ypox- bubmmorexa LIOK
https://m.edsoo.ru/863efa24
nymeuiecmaue
33 [ToBTOpeHue, 0600IIECHNE. bubmmoreka [JOK

OmnucarenpHag CTaTUCTHKA

https://m.edsoo.ru/863efbaa
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34 [ToBTOpEenue, 0606IICHNE. 1 bu6anoreka LIOK
BeposTHOCTB CitydaltHOro cOOBITHS https://m.edso0.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOTPAMME
8 KIIACC
Kosm4yecTBOo yacos DJIeKTPOHHBbIE HU(PPOBbIE
Ne i/m | Tema ypoka Konrpoubnbie | IIpakruueckue fara o0pa3oBaTeJibHbIE
Bceero U3YYeHUA
padoThI padoThI pecypcbi
1 [IpeacraBnenue naHHBIX. 1 bu6auoreka [JOK
OmnwcarenpHas CTaTHCTHKA https://m.eds00.ru/863f029e
5 CinyyaiiHas ©BMEHYUBOCTh. CpeHue 1 bubnuoteka [JOK
YHCI0BOro Habopa https://m.eds00.ru/863f03fc
3 Crny4vaitabie coObITHsI. BeposTHOCTH 1 1 bubnnoteka [IOK
YacTOTHI. Ypok-copesnosanie https://m.eds00.ru/863f0578
t | sepormmoont: wonerun mipansns | 1 Brorer LIOK
https://m.edso00.ru/863f076¢
KOCTh
5 OTKTOHCHIL 1 bubnuoreka [IOK
https://m.eds00.ru/863f0a50
bubnmnoreka [JOK
0 Alucniepens uexoporo nagopa 1 https://m.edS(I)_E).ru/863f0a50
7 CrangapTHOE OTKJIIOHEHUE YHUCIOBOTO 1 bubnnoreka IIOK
Habopa. Vpoxk- sukmopuna https://m.edsoo.ru/863f0bfe
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bu6anoreka LIOK

8 JlHarpamEL paccenBaris https://m.edso0.ru/863f0ea6
9 MHOK€eCTBO, ITOMHOKECTBO Bubmmorexa LIOK
’ https://m.edso0.ru/863f1180
Onepanuy HaJl MHOKECTBAMMU:
10 06’b€pI[I/IHH€HI/I€HH€peC€‘—IGHI/IG Bubnrorexa [IOK
’ ’ https://m.eds00.ru/863f143c
JOTIOJTHEHUE
CaolicTBa onepauuii Haj
11 MHOKECTBAMU: NIEPEMECTUTENIHHOE, bu6auoreka [JOK
coderaTesbHOE, paclpeeuTeIbHOE, https://m.eds00.ru/863f1784
BKJIFOUEHHUS. YpoK - uepa
12 I'paduueckoe npeacrapieHue bubnuoteka [JOK
MHOKECTB https://m.eds00.ru/863f198c
13 KonTpoabsHas padora mo remam
"CraTrucruka. MHo:xxkecTrBa'
14 DOneMeHTapHble coObITHsA. CiydaiiHbie bubnnoteka [IOK
COOBITHS https://m.edsoo.ru/863f1ldec
15 braronpusTcTByomIMe 3JeMeHTapHbIe bubnnoreka [IOK
coObITHs. BeposTHOCTH COOBITHI https://m.edsoo.ru/863fldec
braronpusTcTByIOIIHE dJIeMEHTapHbIE
16 C06BITI/II;. BepozllTHI(J)lCTI/I CO6BITI/II\/JI%) bubmmorexa LIOK
https://m.eds00.ru/863f1f72
Ypox - kongpepenyus
OMnBbITBEI ¢ PABHOBO3MOXXHBIMU
17 BJIeMeHTaII))HBIMI/I COOBITHSIMH. bubmmorexa LIOK
L https://m.edsoo.ru/863f21ca
Cay4aiiHblif BBIOOD
18 OnpITHI C paBHOBO3MOXHBIMU bubnnoreka IIOK
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AJIEMEHTAPHBIMUA COOBITUSIMHU.
Crny4daitnsliii BEIOOp. VYpox - denosas
uepa

https://m.edsoo.ru/863f21ca

[IpakTuueckas padora "ONbITHI C

19 PaBHOBO3MOXKHBIMU JIEMEHTAPHBIMU bubmmorexa LIOK
https://m.edsoo.ru/863f235a
coObITUsIMU".
bu6anoreka [IOK
20 Hlepero https://m.edsoo.ru/863f2a4e
CaolicTBa JepeBa: €JMHCTBEHHOCTD
IIyTH, CYIIECTBOBAHNUE BUCSYEHN bubnnoreka IIOK
21
BEPIIUHBI, CBA3b MEKIY YUCIOM https://m.edsoo.ru/863f2bac
BEPILIHH U YUCIIOM pEdep
99 [IpaBuno ymHOXeHUS. Ypok - bubnuoteka [IOK
menemocm https://m.edsoo.ru/863f2cd8
23 [IpaBmiIO yMHOKEHHS bubamorexa LIOK
https://m.edsoo.ru/863f2e36
bu6mmoreka [IOK
24 Hporisonoioskioe codbirie https://m.eds00.ru/863f2f8a
o5 Huarpamma Diinepa. O0beiuHeHNE U bubnmnoreka [JOK
nepeceueHue CoObITUA. Ypok-oucnym https://m.edso00.ru/863f3214
26 HecoBmecTHbie coObITHSA. DOpMyIIa bubnunoreka [JOK
CIIO)KEHHUS BEPOSITHOCTEH https://m.edsoo.ru/863f3372
HecoBmecTtHbie coObiTusi. opmyia
27 CJIOKEHUS BEPOSITHOCTE. YpSK-y bubmmorexa LIOK
https://m.eds00.ru/863f3764
copesHosanue
28 [IpaBuI0 yMHOXKEHUS BEPOSITHOCTEN. bubnnoreka IIOK
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YcnoBHas BeposITHOCTh. HezaBucumele https://m.edso0.ru/863f38ae
COOBITHS
JIOBHAS BEPOATHOCTD. BUCHUMBI
P https://m.edso0.ru/863f3b06
coObITHs. Ypok-euxmopuna
[IpencraBneHune ciay4aiitHOTO bubnnoreka IIOK
30 1
JKCIIEPUMEHTA B BUJIC JICpeBa https://m.edso0.ru/863f3cbe
" Hpez;CTaBJeIGHI/Ie cnyqeaﬁ:oero y . BuGmorexa LIOK
JKCIIEPUMEHTA B BU Ba. Ypok-
p AICACP P https://m.edso0.ru/863f3f20
nymeuiecmeue
“ EOBTOpeHI/Ie, 000011IEHHE. . BuGmiorexa LLOK
€/ICTaBJICHUE JaHHBIX.
bea A https://m.edso0.ru/863f4128
OmnucarenpbHas CTaAaTUCTHUKA
bu6anoreka [JOK
33 I1 000 I 1
OBTOpeHHe, 0600dmenHe. Tpager https://m.edso0.ru/863f4312
KonTpoabsHasi padbora mo remam
34 "CayuaiiHble cOOBITHSI. 1 1
BepositHocTh. I'padbr"
OBIIEE KOJIMYECTBO HACOB I1O 34 5 1
[TPOI'PAMME
9 KJIACC
KoandyecTBO 4acoB 1 3 b
ara JIEKTPOHHBIE (P POBLIE
Ne n/m | Tema ypoka Konrtpoabubie | I[IpakTnueckue P P
Bcero U3yuyeHusi | oOpa3oBaTesibHbIE Pecypchl
padoThI padoThI
1 [IpencraBnenne naHHBIX 1 bu6aunoreka LIOK
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https://m.edsoo.ru/863f47ea

bu6mnoreka [IOK

2 OmucaTenLHas CTaTHCTHRA https://m.edsoo.ru/863f47ea

3 Omnepanuu HaJl COOBITUAMH. YpoK-
copesHosanue

4 HezaBucumocts coObITHI

5 Komb6unartopHoe npaBuio bubnnoreka IIOK
YMHOXEHHS. YPOK - OUCKYCCUsL https://m.eds00.ru/863f4e16

6 [TepecranoBku. dakropual. bubnuoteka [{OK
CoueTaHHs ¥ YUCIIO COUYETAHHI https://m.eds00.ru/863f4e16

7 Tpeyronpnauk Ilackans. Ypok - bubnnoreka IOK
KOHGhepenyust https://m.eds00.ru/863f5014
[IpakTuyeckas padbora

8 "BprunciieHue BEpOSITHOCTEN C bubnuoteka [JOK
UCIOJIb30BaHHEM KOMOUHATOPHBIX https://m.edso0.ru/863f5208
(yHKIMI JIEKTPOHHBIX TabauIr"
['eomeTpuueckast BEpOSITHOCTbD.

9 Cry4aitHbIif BEIOOP TOYKH U3 bubnuoteka [IOK
(burypsl Ha TIIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 IyTH OKPYKHOCTHU
['eomeTpuueckast BEpOSITHOCTbD.

10 Cry4aitHbIiA BEIOOP TOYKH H3 bubnuoreka [IOK
(GuUrypsl Ha TUIOCKOCTH, U3 OTPE3Ka, https://m.edso00.ru/863f5a50
U3 IyTH OKPYKHOCTHU

11 I'eomeTprueckas BEpOSTHOCTD. bubnnoreka IIOK

Cry4aifHbIi1 BBIOOP TOUKH U3

https://m.edsoo.ru/863f5bfe
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(Gurypsl Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYXKHOCTHU. YpoK —
oenosas uepa

I'eomeTprueckas BEpOSATHOCTD.
CrnyualiHblil BBIOOp TOUYKH U3

bu6mnoreka [IOK

12 (GUrypsl Ha IIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
W3 IyTH OKPYKHOCTH
HcnbiTanne. Ycnex n Heyaaya.
13 Cepus ucnbITaHUM 10 HC}IZ])I[BOFO bubmmorexa LIOK
https://m.edso0.ru/863f6162
ycrexa
HcneiTanue. Ycnex u Heypaya.
14 Cepus UCTIBITaHHH 10 TIEPBOTO bubmmorexa LIOK
https://m.edso0.ru/863f6356
ycnexa. Ypox e3aumooobyuenust
HcneiTanue. Ycnex u Heyaayva.
15 Cepus UCTIBITAaHHH 10 TIEPBOTO
ycnexa
Hcnbitanusa bepnyiuim.
16 BepositHOCTH COOBITHIA B CEpUU bubnnoteka [IOK
ucneitTanuii bepuymnu. Ypox - https://m.eds00.ru/863f64d2
OUCKyccust
Ucneiranus bepryinm.
17 BepostHoctu 012)611@1171 B Cepuu bubmmorexa LIOK
. https://m.edso0.ru/863f6680
ucnbiTanuii beprymiu
18 [IpakTuyeckas padora "HcnbiTanus bubnmnoreka [JOK
bepuymmn" https://m.eds00.ru/863f67de
19 CrnyuaiiHas BETUYMHA U bubnnoreka IIOK

pacrpeneseHue BEPOATHOCTEMN.

https://m.edsoo.ru/863f6b44
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Ypox - uepa

MareMaTtuueckoe OKUIaHue 1

bu6mnoreka [IOK

20 JUCTICPCHSI CITyYailHON BEIMYNHBI https://m.eds00.ru/863f6da6
[IpumMeprr MaTeEMaTHYECKOTO
1 0XXUJaHUA KaK TEOPETUYECKOTO bu6mnoreka LIOK
CpEHET0 3HAYCHHS BEJITUYHHBI. https://m.edsoo.ru/863f6f86
Ypok - kongepenyus
bu6anoreka [JOK
22 [TonsiTe 0 3aKoHE OOJIBIIUX YHCEIT https://m.eds00.ru/863f72c4
93 N3mepenune BeposSTHOCTEN C bubnnoreka IOK
MOMOIIBIO YaCTOT. Ypok - ducnym https://m.eds00.ru/863f7652
24 [IpuMenenue 3akoHa OONBIITNX bubnuoteka [IOK
qHcel https://m.eds00.ru/863f7116
O000111eH1E, CHCTEMATH3AIIUS
25 3HaHI/IHI;. [IpencraBnenue I[I:HHBIX. bubmorexa [JOK
https://m.eds00.ru/863f783c
Ypox - uepa
26 O000111eHIE, CHCTEMATH3ALIUS
3HaHui. OnucaTenbHas CTaTUCTHKA
O06o01IeHne, CHCTEeMaTH3aIHs
27 3HaHHHI;. IIpencraBnenue I[I:HHBIX. bubmorexa [IOK
https://m.edso00.ru/863f893a
OnmcaTrenbHas CTaTHCTUKA
OO0o011eHre, cCUCTEMAaTH3AIHs
28 3HaHI/IHI;. BepositHOCTD cny;laﬁHoro bubmmorexa LIOK
https://m.edsoo.ru/863f7a4e
COOBITHS
29 O06o001meHre, cucTeMaTH3aIus bubmuoreka IIOK

3HaHUHI. BEpOoATHOCTH Cilly4aliHOTO

https://m.edsoo.ru/863f7c9c
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COOBITHS. DIEMEHTHI
KOMOWHATOPUKU. VYpok - ducnym

O06o0011eHrEe, CHCTEMAaTH3aIIUs

bu6mnoreka LIOK

30 SHAHHH. DIEMCHTH! L https://m.edso00.ru/863f7e54
KOMOMHATOPUKHU
O000111eHIE, CHCTEMATH3aIIUs
31 3HAHUHN. DJIEMEHTHI 1 bubmmoreka I[IOK
koMmOuHaTtopuku. CiydaifHbie https://m.eds00.ru/863f8408
BEJIMYMHBI U PaCIIpe/ICTICHUS
O06o0meHne, cucTeMaTH3aIus
32 3HaHHI;II. CJI}:qaﬁHLIe BGJ‘II/I;II/IHI)I u 1 bubmmorexa LIOK
https://m.edso0.ru/863f861a
pacrpeaeieHus
bub6auoreka HOK
33 Hrorosast konTpobHast pagora L https://m.eds00.ru/863f8b56
34 O000111eHIE, CHCTEMATH3AIIUS 1
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

Maremaruka: 5 kinacc: 0a30BbI ypoBeHb: yueOHuk: B 2 yactax/ H.S. Bunenkun, B. N.
XKoxos A. C. YecnokoB u ap. —M.: [Ipocsemienue, 2023.

Maremaruka: 6 kimacc: 0a30BbIi ypoBeHb: yueOHuK: B 2 wacTax/ H.S. Bunenkun, B. N.
XKoxor A. C. Yecnoxkos u ap. —M.: [IpocBemenue, 2023.

Maremaruka. Anrebpa: 7 kiacc: 6a30Bbiii ypoBeHb: ydyeOnuk/ FO.H. Makapsiues, H. T.
Munmok, K. 1. Hemkos, C. b CyBopos; nox pexn. C. A. Temsakosckoro. — M.: [Ipocsemenne,
2023.

Maremaruka. Anrebpa: 8 kiacc: 6a30Bbiii ypoBeHb: yueOnuk/ FO.H. Makapsiues, H. T.
Munmrok, K. U. Hemkos, C. b CyBopos; nox pea. C. A. Temsaxosckoro.. — M.: IIpocsemenne,
2023.

Maremaruka. Anrebpa: 9 kimacc: 6a30Bbiii ypoBeHb: yueOnuk/ FO.H. Makapsiues, H. T.
Munmrok, K. U. Hemkos, C. b CyBopos; nox pexn. C. A. Tenskosckoro.— M.: [Ipocsemienne,
2023.

Maremaruka. ['eometpusi: 7-9-e kmacchel: 6a30Bbii ypoBeHb: yueOnuk/ JI.C. AtanacsH, B.®.
byrty3os, C.b. Kagomues u ap.—M.: [Ipocsemenue, 2023.

Maremaruka. BeposTHOCTb M cTaTUCTHKA: /-9 Kiacchl: 0a30BbIH YPOBEHB: YUEOHHK, B 2 4./
Briconkuit U.P., Smenxo U.B./mox pen. Amenko 1U.B. — M.: IIpocsemenue, 2023.

METOAUYECKUE MATEPHUAJIBI V151 YUUTEJISA

Maremaruka. 5 kimacc. bazoBwiit ypoBenb. Kontposbubie padotel. /Kpaiinesa JI. B. — M.:
[Tpoceemenue, 2023. — M.: [Ipocsemenune, 2023.

Maremaruka. 6kiaacc. ba3zoBeiii ypoBeHnb. KonTposbHbie pa®otel. /Kpaiinesa JI. b. — M.:
[Tpoceemenue, 2023. — M.: [Ipocsemenune, 2023.

MaremaTtuka. Anre6pa: Meroauueckre pekoMeHmanmuu: /-9 kmacchl (K Y4EOHHKY
Makapsruesa 0. H. u ap.) — M.: IIpocBemenne, 2023.

Anrebpa. Jlmmaktudyeckue marepuanbl. 7 kimacc / B. M. Koxos, FO.H. Makapsrues, H.I.
Muniok. -M.: IIpoceemnienue, 2022,

Anrebpa. Jlmmaktudyeckue marepuanbl. 8 kimacc / B. M. XKoxos, FO.H. Makapsrues, H.I.
Munrok. -M.: IIpoceemnienue, 2022,

Anrebpa. lunaktuueckue matepuansl. 9 kimacc / B. U. JXKoxos, FKO.H. Maxkapsrue, H.I'.
Munrok. -M.: IIpoceemnienue, 2022,

I'eomerpus. Meromuueckue pekomenpanuu. / kinacc / JI. C. AranacsH, B. ®@. Byrty3o0s,
I'mazkoB 1O. A. u np. -M.: [Ipocsenienue, 2022.

I'eomerpus. Metoauueckue pekomenganuu. 8 kiacc /Artanacsu JI. C., Byrysos B. @.,
I'naszkoB 0. A. u ap. -M.: [Ipocsenienue, 2022.

I'eomerpus. Mertoauueckue pekomenganuu. 9 kmacc /Artanacsn JI. C., Byrysos B. @.,
I'naszkoB 0. A. u ap. -M.: [Ipocsenienue, 2022.

I'eomerpus. Jlunmaktudeckue wMatepuanbl. 7 kimacc /3uB b. I'., Meitmep B. M. -M.:
[Ipocsemienue, 2022.

leomerpusi. Jlnmakrudeckue wmarepuanbl. 8 wimacc /3uB b. I, Meiinmep B. M. -M.:
IIpoceemienue, 2022.

leomerpusi. Jumaktuueckue wmarepuansl. 9 wiracc /3uB b. I, Meinep B. M. -M.:
IIpoceemienue, 2022.
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