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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o maTemMaTHKe Ha YPOBHE CPEIHET0 00IIero oopazoBaHus pa3paboTaHa Ha
ocHoBe ®PI'OC COO ¢ yuéToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUI, IPEABIABISIEMBIX K
MaTeMaTH4YeCKOMY 00pa30BaHMIO, U TPAAUIINI poccuiickoro oopazoBanus. Peanuzarus
MPOTrpaMMBI TI0 MaTeMaTHKE 00eCTIeunBaeT OBIIAJCHNE KIIFOUEBBIMU  KOMITETEHITHSIMH,
COCTABJISIIOIIMMH  OCHOBY  JUIS  CaMOPa3BUTHA M HEMPEPHIBHOTO 00pa30OBaHMUS,
[EJIOCTHOCTH OOIIEKYIbTYPHOTO, THYHOCTHOTO U TTO3HABATEIFHOTO Pa3BUTHS TUIHOCTH
oOyyJaronumxcsi.

B mporpamMe mo MaTemaTWke YYTEHH HAeH W ToiokeHHs KoHmemmuu pa3BuUTHS

MaTemaruyeckoro obpazoBanus B Poccuiickoii ®denepaumu. B coorBercTBUM € Ha3zBaHUEM
KOHLEMNIMU, MaTeMaTuYeckoe 0O0pa30BaHHUE JOJKHO, B YACTHOCTH, IPEIOCTABISATH KAKIOMY
oOyuaroneMycsi BO3MOKHOCTh JOCTHKEHHSI YPOBHS MaTeMaTUYECKUX 3HaHHUM, He0OX0IMMOTO
JUTSL TaTbHEHUIIIEH yCIeTHOM KU3HU B oO1iecTBe. FIMEHHO Ha pelieHue 3TOM 3a/1aun HalleleHa
MporpaMma 1o MaTeMaTHke 6a30BOT0 YPOBHS.

B osnoxy uudpoBoit Tpanchopmamuu Bcex cdep YeIOBEYECKOW JesTeNbHOCTU
HEBO3MOXXHO CTaThb 0Opa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOM MaTeMaTH4yecKOi
MIOATOTOBKHU. Y’K€ B IIKOJE MaTeMaTHUKa CIIY)KUT OINOPHBIM NPEAMETOM JJisi H3YYEHHS
CMEXHBIX TUCIUIUIMH, @ B >KM3HU TOCJE IIKOJbl peaJbHON HEOOXOAUMOCTBIO CTAaHOBUTCS
HernpepbiBHOE 00Opa3oBaHue, 4YTO TpeOyeT NOJHOLIEHHONW 0a30BOM 0011e00pa3oBaTeIbHOM
HOJATrOTOBKH, B TOM YHCIE€ U MAaTeMaTH4ecKoil. ITo 00yCIOBJIEHO TEM, 4YTO B HAlld [HH
pacT€T  YMCIO  CIELHAJIbHOCTEW, CBSA3AHHBIX C HENOCPEICTBEHHBIM IIPUMEHEHUEM
MaTeMaTUKU: U B cepe 3KOHOMUKH, U B OU3HECE, U B TEXHOJIOIMUECKUX 001acTAX, U JJaXe B
ryMaHUTapHbIX cepax. Takum o0pazom, Kpyr oOydaromuxcs, sl KOTOPbIX MaTeMaTHKa
CTaHOBUTCS 3HAYMMBIM IIPEIMETOM, CYLIECTBEHHO PaCILIMPSAETCA.

[IpakTrdeckass MOJE3HOCTh MaTEeMaTHKH OOYCIOBJEHAa TeM, 4YTO €€ MPEAMETOM SBISIOTCS
(dbyHIaMeHTaIbHbIE CTPYKTYPBI HAIIETO MHpA: MPOCTPAHCTBEHHBIE (POPMBI U KOJTHMYECCTBEHHBIC
OTHOIIIGHHUSI OT TPOCTEHINNX, yCBAaWBACMBIX B HEIMOCPEACTBEHHOM OIIBITE, 1O JOCTATOYHO
CJIO)KHBIX, HCOOXOIUMBIX JUTsI Pa3BUTHS HAYYHBIX M TEXHOJOTUYECKHX HJCH. be3 KOHKpEeTHBIX
MaTeMaTHYeCKUX 3HAHWM 3aTPYJHEHO MOHUMAaHHE MPHHIIUIIOB YCTPOMCTBA W HCIIOJIH30BAHUS
COBPEMEHHON TEXHHKH, BOCIPUATHEC W HWHTEPHpeTaIus pa3HOOOpasHOW COIMaIbHOM,
YKOHOMHUYECKOU, TTOTUTHIECKON MHpOpMaIuu, Mago3pheKTUBHA MTOBCEIHEBHAS ITpaKTHUECKas
JesATebHOCTh. KaknoMy YenoBeKy B CBOCH JKHM3HHM MPUXOAUTCS BBITONHATH JOCTaTOYHO
CJIIOKHBIE Pacy€Thl M COCTAaBISATH HECIOXKHBIC alTOPUTMBI, HAXOJWTh HYKHBIC (OPMYJIBI U
MPUMEHATh WX, BIAJETh NPAKTUYSCKUMH TMPUEMAMH TCOMETPUUECKHMX H3MEPECHHH U
MMOCTPOCHHM, YUTaTh HMHQPOPMAIHMIO, TPEJICTABICHHYIO B BHJIYy TaOOWIl, adarpaMMm M
rpauKoOB, XUTh B YCIOBHUAX HEOMPEICAEHHOCTH M IIOHMMATh BEPOSTHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpEeMEHHO ¢ pacmupeHueM chep NpPUMEHEHUS MaTEeMaTHKH B COBPEMEHHOM
obmectBe BcE€ Oojee BaKHBIM  CTAHOBUTCA MAaTEMAaTHYSCKHH  CTHIb  MBIIUICHUS,
MIPOSIBJISTFOIIMIACS B ONIPENICIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce u3yueHuss MaTeMaTuKA
B apceHall MPUEMOB U METOJIOB MBIIUICHUS YEJIOBEKA €CTECTBEHHBIM O0pa30M BKIIIOUAIOTCS
WHIYKIHS U JACIyKIus, 0000IeHne U KOHKPETHU3AlMsl, aHAIN3 W CUHTE3, KiIacCupUKanus U
cucTemMaTHu3aius, abcTparupoBanue 1 aHanorus. OObeKThl MATEMAaTUYECKUX YMO3AKITIOUCHHH,
mpaBWjia WX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXaHMW3M JIOTHUYECKHX ITOCTPOCHUA,
CIOCOOCTBYIOT BbIPAOOTKE YMEHUs (POPMYIHPOBATh, 0OOCHOBBIBAThH U JI0KA3bIBATh CYKICHMS,
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TEM CaMbIM PAa3BUBAIOT JIOTUYECKOE MBIIUIEHNE. MaTeMaTuKe NMPUHAIJICKUT BEAyIIasl poJib B
(GOpMHUPOBAaHUHU ANTOPUTMUYECKOW KOMIIOHEHTBHl MBIIUIEHHS W BOCIHUTAaHUU YMEHUI
JIeMCTBOBaTh MO 3aJJaHHBIM AJTOPUTMaM, COBEPIIECHCTBOBATb M3BECTHBIE U KOHCTPYHPOBATh
HOBble. B mporecce pemeHuss 3agady — OCHOBHOM y4eOHOWM JI€ATEIbHOCTH Ha YpOKax
MaTeMaTUKU — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAJHASI CTOPOHBI MBILIUICHHUS.

OOyyenne MareMaThke JaET BO3MOYKHOCTh pa3BUBaTh Yy OOYy4YaIOIIUXCS TOYHYIO,
palMoOHaNbHYI0O ¥ HWH(GOPMATUBHYIO pedb, yMEHHE OTOMpaTh Hauboiee MOAXOASIINE
SA3BIKOBBIE, CHMBOJIMYECKHE, TpaUUeCcKue CPEeICTBA sl BHIPAKEHUS CYKACHUN U HATJISJHOTO
UX MPEJCTaBICHHUS.

Heo0xomMbIM KOMIIOHEHTOM 0011el KyJIbTYypbl B COBPEMEHHOM TOJIKOBAaHUM SIBJISETCS
oO1iee 3HAKOMCTBO ¢ METOJIaMU MO3HAHUS JEUCTBUTENLHOCTH, MPEACTABICHUE O MPEAMETE U
METOJIe MaTeMaTHKH, €ro OTJIWYHUS OT METOJOB €CTECTBEHHBIX M T'yMaHHUTApHBIX HayK, 00
O0COOCHHOCTSAX MPUMEHEHUSI MAaTEMAaTHKH U1 PEIIeHHs] HAYYHBIX U MPUKIAIHBIX 33/1a4. Takum
oOpa3oMm, MareMaThyeckoe o0pa3oBaHHE BHOCHUT CBOM BKJIaJ B (opMUpOBaHHE OOIeH
KyJbTYpPhI YEJIOBEKA.

N3ydyenne MaTreMaTWKH CIOCOOCTBYET ACTETHMUECKOMY BOCIHUTAaHUIO 4YeJIOBEKa,
MOHUMAHUIO KpacoTbl M  HU3SIIECTBA MaTeMaTUYECKUX  PACCYKICHHUH, BOCIPUSATHUIO
reoMeTpHYecKuX (HopM, YCBOCHHUIO UI€U CUMMETPHUHU.

[TpuopurerHsiMu LensiMu 00ydeHus marematke B 10—11 kimaccax Ha 6a30BOM ypoBHE
SBJISIFOTCSL:

(dopMHUpOBaHME  IIEHTPAJIBHBIX MAaTEeMAaTHUYECKUX IMOHATHH  (YUCIO, BEJIMYMHA,
reomeTpuyeckas (Qurypa, ImepeMeHHas, BepOATHOCTb, (QYHKIMs), O0OECHeunBaIOLINX
PEEMCTBEHHOCTh U NEPCIIEKTUBHOCTh MAaTEMATHUECKOr0 00pa3oBaHMsl 00y4aroInuXcs;

nojBeaeHne o0yJyaromMXcsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aWMOCBSI3U
MaTeMaTUKU U OKPY’KAIOLIero MUpa, MOHMMaHWE MAaTeMAaTUKM KaK YacTH OOLIEH KyJIbTYphl
YeJI0BEYECTBaA;

pa3BUTUE  UHTEJUIEKTYalbHbIX M  TBOPYECKHUX  CHOCOOHOCTEH  OOyuvarommuxcs,
IIO3HABaTEIbHOW AaKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUH, KPUTHYHOCTH MBILIUICHMS,
MHTEpeca K U3yUYEHUI0 MaTEMAaTHKH;

¢dopmupoBaHue  (QYHKIMOHAJBHOW  MaTeMaTUYeCKOW  IpaMOTHOCTU:  yMEHHUs
pacno3HaBaTh MAaTE€MAaTUYECKHUE AaCHEKThl B PEAIBHBIX JKU3HEHHBIX CHUTyalUsX U IIpU
U3yYEHUHU JPYTruX Y4YEOHBIX IPEIMETOB, MPOSBIIEHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIupoBaTh HMX Ha S3bIKE MaTEeMaTHKH M CO3/1aBaTh MaTeMaTH4YeCKue  MOJENH,
MIPUMEHSTH OCBOEHHBII MaTeMaTH4YECKUI anmapar il pelleHHs] MPaKTHKO-
OpPUEHTUPOBAHHBIX 3a/1a4, HUHTEPIIPETUPOBATH U OLICHUBATh IOJIYUYEHHBIE PE3YJIBTATHI.

OCHOBHBIMU JIMHUSIMH cojepkanus Marematuku B 10-11 knaccax sBISIOTCS:
«Uucna u BbIYHCIEHUS», «AnreOpa» («Anredpandeckue BBIPAKCHHS», «YpaBHEHUS U
HepaBeHCTBa»), «Hauama maTemaTumueckoro ananusza», «l'eomerpus» («l'eomerpruueckue
¢urypsl m uX CBOHCTBa», «lI3MepeHue TEOMETPUYECKUX BEIMUYUH»), «BeposTHOCTH H
CTaTUCTHKa». JlaHHblE JIMHUM pa3BUBAIOTCS MApaJJIEIbHO, KaxJas B COOTBETCTBUM C
COOCTBEHHOH JIOTHKOW, OJHAKO HE HE3aBUCHUMO OJHA OT JAPYrod, a B TECHOM KOHTAKTE H
B3anMojieicTBUU. KpoMe 3Toro, ux oOBEAMHSIET JIOTHYECKas COCTABIISAIONIAs, TPAAUIIMOHHO
IpUCyLIasi MaTEMAaTUKE U MPOHU3BIBAIOIIAS BCE MAaTEMaTUYECKUE KYPChl U COJIEpKaTeIbHbIE
muann. Cpopmymuposannoe B PI'OC COO tpeboBaHne «BIIaJeHHE METOJAMH JOKAa3aTEIbCTB,
QITOPUTMaMHU PEIIeHUs 3a7ad, yMeHue (HOpMyIMpOBaTh ONPEAETCHHsI, aKCHOMBI U TEOPEMBI,

MNPUMCHSATH UX, IIPOBOANTH JOKA3aTCIbHBIC PACCYKACHUA B XO0A€ PCHICHUA 3aaaY» OTHOCHTCA
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KO BceM Y4eOHBIM KypcaMm, a (popMHpOBaHHE JIOTHYECKHX YMEHUH paclpeneisieTcs II0
BCEM TrojaM OOy4YeHHUs Ha ypOBHE CpeIHEro oomero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO MmaremaTuka sBisieTcsl 00s3aTelbHBIM IPEIMETOM Ha

JaHHOM ypoBHE oOpa3zoBanus. I[Iporpammoii mo mMaTemaTuke MperycMaTpPUBAETCS M3ydeHUE
yaeOHoro mpenMera «MaremaTHKay B paMKax TpEX Y4YeOHBIX KypPCOB:
«Anrebpa ® Hayala MaTeMaTHYecKOoro aHamms3a», «l'eomerpusi», «BeposTtHOCTE U
cTatucTukay. DopMUpOBaHUE JTOTHYECKIX YMEHHUN OCYIIECTBIISICTCS HA MPOTSHKEHUH BCEX JIET
oOy4yeHHs1 Ha YpOBHE CpeIHero ooOiiero oOpa3oBaHUs, a JIEMEHTHI JIOTMKH BKJIOUYAIOTCS B
COJIepKaHNEe BCEX HAa3BAHHBIX BBINIE YUYEOHBIX KypCOB.

OO11ee YKMCiio 4acoB, PEKOMEHIOBAaHHBIX JJIsl U3ydyeHus marematuku — 340 vacos: B 10
kinacce — 170 gacoB (5 wacoB B Hexmenwo), B 11 kmacce — 170 yacoB (5 wacoB B Hemenmo).



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUA

W3ydenne mareMaTHKH Ha YPOBHE OCHOBHOTO OOmIero oOpa3oBaHHs HAIMPaBJICHO Ha
JTOCTKEHUE  OOYyYarONIMMKCS  JUYHOCTHBIX,  METANpPEAMETHBIX W MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB OCBOCHUS yU€OHOTO MpEeaMETA.

JIMUHOCTHBIE PE3YJIBTATBI

B pesynbrare u3yueHus MaTeMaTUKU Ha YpOBHE CpeaHEro oluiero oOpa3oBaHUs y
oOyyarorerocst OyayT copMHUPOBaHbI CIACAYIOIINE JIMUHOCTHBIE PE3YJIbTATHI:

1) rpakIaHCcKOro BOCIHTAHMS:

ChOPMHUPOBAHHOCTh  IPAXKIAHCKON IO3MIMU  OOYYArONIErocsi KaK aKTUBHOIO M
OTBETCTBEHHOIO YIEHA POCCHICKOro OOIIECTBA, MPEACTABIECHUE O MATEMATHYECKUX OCHOBAX
(GYHKIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJIEHHH, MPOLEAYP TIPaKIaHCKOro O0OLIecTBa
(BBIGOPBI, OMPOCHI U JPYroe), YMEHHE B3aMMOJEHCTBOBATh C COILMAIBHBIMU HHCTUTYTAMHU B
COOTBETCTBUM C UX (DYHKIUSIMH U HA3HAYEHHEM;

2) NaTPHOTHYECKOr0 BOCIUTAHMS:

chOpMUPOBAaHHOCTh ~ POCCHICKOM  Tpa)KIaHCKOW  HMAEHTUYHOCTH,  YBaXEHHUS K
OpOIUIOMY M  HACTOALIEMY PpOCCHMCKOM MaTeMaTHKH, II€HHOCTHOE OTHOIIEHHE K
JOCTUKEHUSIM  POCCUMCKMX MAaTeMAaTHUKOB W POCCUMCKOW MAaTeMaTHUYeCKOM  IIKOJIbI,
UCIIOJIb30BAHNE ITUX JOCTHKEHHUH B IPYTUX HAyKaX, TEXHOJOTHUSAX, chpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHKS:

OCO3HAHHWE JYyXOBHBIX IIEHHOCTEM  POCCHUHCKOro Hapoaa, CchOPMUPOBAHHOCTH
HPABCTBEHHOTO  CO3HAHUSA, OTHUYECKOTO TMOBEJCHHS, CBS3aHHOTO C  MPaKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKH U JESTeNIbHOCThIO YUEHOTr0, OCO3HAHUE JIMYHOTO BKJIAJa B
MOCTPOEHHUE YCTOMYHUBOTrO Oy IyIIEero;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

JCTETUYECKOE  OTHOIIEHHWE K  MHpYy, BKIIOYas  OCTETHMKY  MaTeMaTUYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peIIeHUuH, pacCyXAEeHUH, BOCIPUUMUYUBOCTD K
MaTeMaTUYECKUM acCleKTaM pa3INuHbIX BUOB UCKYCCTBA;

5) ¢pusnyecKkoro BocnuTaHMsI:

C()OPMUPOBAHHOCTH YMEHHWsS TNPUMEHATH MaTeMaTHYECKUE 3HAHWS B MHTEpEcax
3/I0pOBOTO M 0€30MaCHOr0 06pa3a KU3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0POBBIO
(310pOBOE NUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U OT/BIXA, PETYIsApHas (GusnuecKas
aKTMBHOCTB), (DM3UYECKOE COBEPUICHCTBOBAHME TIPU 3AHATHUSX CIIOPTUBHO-03J0POBHUTEILHOM
NEATENBHOCTBIO;

6) Tpy/I0BOro BOCHIUTAHHUS:
TOTOBHOCTH K TPY/y, OCO3HAHUE LEHHOCTH TPYAOIIOOUS, HHTEPEC K Pa3IMIHbIM chepam
npoECCUOHANLHON  IEATENLHOCTH, CBS3aHHBIM C MATEMAaTHMKOM U €&



NPWIOKEHUSIMH, YMEHUE COBEpLIaTh OCO3HAaHHBIM BbIOOp Oyaymed npodeccun u
pean30BbIBATh  COOCTBEHHBIE JKU3HEHHBIE IIJIaHbl, TOTOBHOCTb M  CIIOCOOHOCTH K
MaTeMaTU4YeCKOMY OOpa30BaHUI0 M CcaMOOOpa30BaHUIO Ha MPOTSKEHUU BCEH IKU3HM,
TOTOBHOCTh K AaKTMBHOMY YYacTHIO B pEHICHUM MPAaKTUYECKUX 3a7ad MaTeMaTH4YEeCKOU
HaIpaBJIEHHOCTH;

7) KOJIOrHYECKOro0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh SKOJOTUYECKOW KYJbTYpPhl, MOHMMAaHUE BIUSHHUS COIHAIBHO-
SKOHOMHUYECKHX TMPOIIECCOB HA COCTOSHUE TMPUPOJHOM U COIMAIBHOM CpeIbl, OCO3HAHUE
I00ABbHOTO  XapakTepa DJKOJIOTMYECKHUX  MpoOJieM, OpHUEHTAIusi Ha NpPUMEHEHHUE
MaTeMaTUYEeCKUX 3HAHUU VIS pelieHus 3a7a4 B 00JIaCTU OKPYIKAIOIIeH Cpeibl, MJIaHUPOBAHUE
MOCTYTKOB U OIEHKH WX BO3MOXKHBIX TOCJICICTBUH ISl OKPYKAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOI 0 IO3HAHMS:

c()OPMHPOBAHHOCTL MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKM U OOLIECTBEHHOM NMPAKTUKM, TIOHUMAHUE MATEMaTUYECKON HAYKH Kak cephl
4EeJIOBEYECKO JEATEILHOCTH, STAOB €& PA3BUTHS M 3HAUUMOCTH JUIs Pa3BUTHS LIUBUIIU3ALIMH,
OBJIJICHHE S3BIKOM MATEMAaTHMKd M MATeMaTHYECKOH KyJIbTypol Kak CPENCTBOM
NO3HAHMS ~ MHMpPa, TOTOBHOCTh  OCYINECTBIATh  HPOEKTHYIO M HCCIIEN0BATENbCKYIO
NEATENLHOCTh MHIMBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynbrare ocBOoeHHS TporpamMMbl MO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO OOIIETo
oOpazoBaHusi y oOyuaromierocs OyayT chopMUpOBaHBI MeTampeAMETHbIE pPe3ybTaThl,
XapaKTEPU3YIOIIMECS OBJAJCHUEM YHUBEPCAJIbHBIMM  IMO3HABATEIBHBIMU  JCHCTBUSIMH,
YHUBEPCAIbHBIMHU KOMMYHUKATUBHBIMU JCHCTBUSAMU U YHHUBEPCAJIbHBIMH PETYISITUBHBIMU
NEHACTBUIMU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIC YUeOHbIE el CTBUSA
ba3soBble jIornyeckue 1eicTBus:

BBISIBIISITh M XapaKTePU30BaTh CYIISCTBEHHBIC MPU3HAKKM MaTEeMaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXAy TNOHATUSAMU, (OPMYJIUPOBATh OMpPENEICHHsS TOHSATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KJIacCU(PUKAIIMK, OCHOBaHUA Ui OOOOIICHUS U
CpaBHEHHUSI, KpUTEPUH MPOBOJUMOTO aHAJIN3A;

BOCIIPHUHUMATH, (HOPMYIHPOBATH M MPEOOpPa30BHIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpHUIATENbHBIE, €IMHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIC,

BBISIBIIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOpPEYUs B
dakrax, JaHHBIX, HAOMIONEHUSAX W  YTBEPXKACHUAX, Mpeajaratb KpUTepUd s
BBISIBJICHHS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

JieJaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HHIYKTHUBHBIX
YMO3AKJIIOYEHUH, YMO3AKIFOUEHUH 110 AaHAJIOTUH;



MIPOBOJUTH CAMOCTOATEIBHO J0KA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUN (IIPSIMbIE U
OT NIPOTUBHOIO), BBICTPAUBATH APryMEHTALMIO, MPHUBOJAUTH NPUMEPHl M KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYKIEHHS U BBIBOJBL;

BBIOMpaATh crnoco® pemeHuss y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHusl, BbIOMpATh HamOojee MOAXOMSAIMIMA € YYETOM CAMOCTOSITENIBHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBareibckue 1eicTBUS:
UCIIONIb30BaTh ~ BOIPOCHI  KaK  HMCCIIEOBATENbCKUMA UHCTPYMEHT  IO3HaHUS,
(dbopMynrpoBaTh BOMPOCH, (GUKCUPYIOIIME MPOTUBOpEUre, MpodieMy, yCTaHABIMBATh
HCKOMOE U IaHHO€, (POpMUPOBATh TUIIOTE3Y, ApIYMEHTHPOBATh CBOIO MMO3ULIMI0, MHEHHUE;
MPOBOJAUTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIM ~ SKCHEPUMEHT,  HCCIEIOBaHHE
M0 YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro oO0beKTa, SBJIEHHUA, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIY 00BEKTaMHU, SBICHUSIMHU, [IPOLIECCAMU;

CaMOCTOSITEIbHO POPMYIUPOBATH OOOOIICHHS U BHIBOBI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJII0/ICHNS, UCCIIEIOBAHUs, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yJbTaTOB, BHIBOJIOB
1 0000IIEHUH;

MIPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLECCa, a TAKKE BbIIBUTaTh MPEAMOI0KEHUS O
€ro Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISBJIATH JePUIUTHI HH(DOPMALIMK, TaHHBIX, HEOOXOJUMBIX JJI1 OTBETA Ha BOIPOC U IS
pelIeHus 3a1a4u;

BbIOMpaTh HMHPOPMAIMI0O U3 HCTOYHUKOB PA3JIUYHBIX THIIOB, AaHAJIU3HPOBATH,
CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATh HH(MOPMALMIO pPA3NUYHBIX BUAOB U (QopM
IpE/ICTaBICHUS;

CTPYKTypUpOBaTh  HMHGPOpMAIMIO, TPEJICTaBIATH €€ B  pas3iuuHbIX  (opmax,
WLTIOCTPUPOBATH IPaPUUECKH;

OLICHMBAaTh HAAEKHOCTh HMH(POPMAIMU TIO CAMOCTOSITENILHO C(HOPMYIHMPOBAHHBIM
KpUTEPUIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHHKaTHBHBIE YHHBepcajdbHble y4eOHbIE JeiCTBHUS:

BOCIIpUHUMATh M (OPMYJIUPOBATh CYXJICHUS B COOTBETCTBUH C YCJIOBHSIMH H
HEeJISIMUA OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOK TOYKY 3pPEHUS B YCTHBIX H
MUCHbMCHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOAy pCEUICHHS 3aJadd, KOMMEHTHPOBATh
TIOJIYYCHHBIN pe3yJIbTaT;

B XO7ie OOCYXKJIEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOW TEMBbI, TPOOIEMBI,
pelraeMon 3amaun, BHICKA3bIBATh HMJIEH, HAICJIEHHBIE HA MOUCK PEIICHUS, COTIOCTABISITh CBOU
CYXKICHHS C CYXACHUSIMHU JPYTHX YYaCTHHKOB JIMAIOTa, OOHAPYKUBATh PA3IMUUE U CXOJCTBO
MO3UIMH, B KOPPEKTHOH (hopme popMyTupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

MPEJICTABIISATh PE3YJbTAThl PEIICHUs 3aJa4d, DKCIEPUMEHTAa, WCCIIECIOBAHUS, MPOCKTa,
CaMOCTOSITEIHHO BBIOMpATh (opmaTr BBICTYIUIGHHS C YYE€TOM 3ajad MPE3CHTAlUUd W
0COOEHHOCTEH ayJqUTOPHUN.



PerynsiTuBHble yHUBepcaJibHble yueOHbIe AelicTBUS
Camoopranuszanus:

COCTaBJIATh IUIAH, AJTOPUTM pELIEHUS 3aJaud, BBIOMPATh CIOCOO pEIIEHUs C Y4YETOM
HUMEIOILUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh
BApUAHTHI PEIICHUH ¢ yUETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, M OIIHOHAJIBHBII HHTEJJIEKT:

BJIJICTh HABBIKAMH TO3HABATEIIBHON peIeKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUN
U  MBICIIUTEIBHBIX TMPOIECCOB, WX PpPE3yJbTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TTPOIIecca U pe3yJibTaTa PEIICHUs] MaTEMaTHICCKON 3a/1a4M;

MPEBUICTh TPYJAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH TpPH PCIICHUU 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JICSITCILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, TAaHHBIX, HAMJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE peE3yJIbTaTa IICIM M YCIOBUSAM, OOBSICHATH NPUYHHBI
JOCTHKCHHUSI WJIM HEAOCTHXKCHHS PEe3yJIbTaTOB JEATEIBHOCTH, HAXOJUTh OIIUOKY, IaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAaA 1eATEeJIbHOCTD:

MOHUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAH/JHON M WHIUBUIYAILHOW PaOOThI MPU
pelIcHHH y4YeOHBIX 3ajad, NPUHUMATH I1IeIb COBMECTHOH JIeATEIbHOCTH, TUIAHUPOBATh
OpraHHU3aIUI0 COBMECTHOM paboThl, paclpeAensiTh BUAbI padoT, TOrOBapUBaThHCs, 00CYKIATh
IpOLECC U pe3ybTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKHX JTIOCH;

y4acTBOBaTh B TPYNMNOBBIX (opMax padboThl (0OCyX AeHHS, OOMEH MHEHHH,
«MO3TOBBIE€ IITYPMbD» U HHBIE), BBIIOJIHATH CBOIO 4acTh PabOThl U KOOPAUHUPOBATH CBOU
JIeNCTBUSL ¢ APYTMMHU 4JjeHaMH KOMAaHbl, OIEHUMBATh KAaueCTBO CBOETO BKJIaga B OOMIMA
IPOAYKT 10 KPUTEPUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aHUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATDBI

Hpe,Z[MeTHI)Ie PE3YJIbTAaTbl OCBOCHHUA IMPOrpaMMBbI I1I0 MAaTCMAaTUKC Ha 0azoBOM YPOBHC Ha
YPOBHEC CpCAHCTO 06H_IGFO 06pa30BaHI/I}I MNpCcaACTaBJICHbBI II0 TIOdaM 06y‘-I€HI/ISI B paMKax
OTACJIBHBIX y‘-Ie6HBIX KYpCOB B COOTBCTCTBYIOIIUX pa3cjax IIPOrpaMMBbI I1I0 MATCMATHUKC.



PABOYASA NIPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

HOACHUMTEJIBHAS 3AIITMCKA

VY4eOHbIil Kypc «Aunrebpa U Hadajga MaTeMaTUYECKOTO aHajIn3a» SIBISETCA OJHUM W3
Han0oJiee 3HAUYMMBIX B MPOTPaMME CpETHEro oOIero ooOpa3oBaHUs, MOCKOJIBKY, C OJHOU
CTOPOHBI, OH O00€CleYMBaeT HHCTPYMEHTAIbHYIO 0a3y IS M3yYeHUs BCEX ECTECTBEHHO-
HAay4YHbIX KYypcOoB, a C Jpyrod CTOpPOHBL, (QOpMHUpPYET JOrM4ecKkoe U abCcTpakTHOE
MBbIIIJIEHHE OOy4YalolMXCsl Ha YpOBHE, HEOOXOAMMOM JUIsi OCBOECHMSI Y4eOHBIX KypCOB
nHpopMaTuKku, OOIIECTBO3HAHMS, HWCTOPHH, CJIOBECHOCTH. B pamkax y4yeOHOro Kypca
«Anre0pa 1 Hayaja MaTeMaTUYECKOI0 aHaln3a» oOydarolluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOH HayKH, KOTopas (pOpMyJIMUPYET CBOM JIOCTH)KEHHS B MATEMAaTHUYECKOMN
dhopwme.

VY4eOHblIil Kypc anredpbl 1 Hauajl MaTeMaTHYECKOrO aHaIn3a 3aKJaJIbIBaeT OCHOBY IS
YCHEIIHOTOOBNAICHUsI ~ 3aKOHAMU ¢bu3uku, XuUMUM, OUOJOTUU,TOHUMAHUS
OCHOBHBIX TEHJCHIIMA SKOHOMUKH U O0IIEeCTBEHHOU KHU3HHU, MO3BOJISIET
OpUEHTHPOBATbC B  COBPEMEHHBIX  HU(QPOBBIX U KOMIBIOTEPHBIX  TEXHOJIOTHUSAX,
YBEPEHHO HCMOJIb30BaTh MX B IOBCEJIHEBHOM JXM3HHM. B Toxke Bpems OBjajeHUE
a0CTPaKTHBIMH U JIOTUYECKU CTPOTMMH MaTeMaTHUYEeCKUMH KOHCTPYKIUSIMU Pa3BUBAET YMEHHUE
HAXOJIUTh 3aKOHOMEPHOCTH, 000CHOBBIBaTh UCTUHHOCTh  YTBEPKACHUS,
UCIOJIb30BaTh 0000IIeHNE U KOHKpeTH3allMio,  abCTpardpoBaHWE W  aHAIOTHUIO,
dbopMupyeT KpeaTUBHOE U KPUTHUECKOE MbllIUIeHHe. B xoze n3ydyenus aareOpbl 1 Havas
MaTEeMaTHUYeCKOr0 aHalM3a Ha YpOBHE CpefHero oOuiero oopa3oBaHHs 00ydarolrecs
MOJIy4YalOT HOBBIM ONBIT PEUICHUS NMPUKIIAIHBIX 3a7a4, CAMOCTOSATEIBHOIO TOCTPOCHUS
MaTeMaTUYEeCKUX MOJeIen pea’bHbIX CUTyaluid W HHTEPIPETAUUU MOJYyYEHHBIX
pEelIeHU, 3HAKOMSTCS ¢ MPUMEPAMH MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAyKe
U B UCKYCCTBE, C BBIIAIOIIUMUCSA MATEMAaTHYECKIMH OTKPBITUSMU U UX aBTOpaMH. Y UyeOHbIN
Kypc anreOppl M Hauajdl MaTeMaTHYeCKOro aHaln3a o0JIafaeT 3HAYUTEIbHBIM
BOCITUTATENIBHBIM TOTEHIIMAIOM, KOTOPBIM pean3yeTcsi Kak uepe3 yueOHBIM MaTepual,
CIOCOOCTBYIOIINIA (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TAK U Yepe3 CHerupuKy
y4eOHOU JesTeNbHOCTH, TpeOyIolIel CaMOCTOATEIbHOCTH, aKKypaTHOCTH,
IPOJIOJDKUTENIbHOM KOHUEHTPAllMd BHUMAHUS M OTBETCTBEHHOCTH

32 IIOJTyYEHHBIN pe3yJIbTarT.

B ocnoBe meroauku oOydeHus anrebpe M HavajsaM MaTEeMAaTUYECKOrO aHAJINM3a JICKUT
NeSTeIbHOCTHBIA IPUHIUI O0YYECHHUS.

B crpykType mporpaMmel mo airedpe M HadajaM aHaiu3a BBLACTSIOTCS CIEAYIOLIue
coJiepKaTeabHO-MeToANYecKue JUHUM: «Yucna u BeMUCIEHUs», «DyHKUUMU U TpaduKmy,
«YpaBHeHUsT U HepaBeHCTBa», «Hauanma maTeMaTHyecKoro aHaiu3ay,

«MHoOXxecTBa U JIOTHKa». Bce OCHOBHBIE COIEP)KATEIBbHO-METOANYECKHE JIMHUU U3y4aloTCs Ha
NPOTSHKEHUU JBYX JIET OOydeHHUs Ha YPOBHE CpeIHEro oO0Imero odpa3oBaHMs, €CTECTBEHHO
JIOTIOJIHSSL JPYT ApYyra U MOCTENEHHO HachIIIasiCh HOBBIMU



TeMaMd W pasnenamu. JlaHHBI y4eOHBI Kypc SBISIETCS HMHTETPATHBHBIM, ITOCKOJIBKY
o0beMHSIET B ceOe CoJepKaHWE HECKOIbKUX MATEMaTHYECKUX JUCIUIUIMH: airedpa,
TPUTOHOMETPHS, MATEMATHUECKUI aHaIN3, TEOpHUss MHOXeCcTB U npyrue. [lo mepe Toro kak
oOyuarolyecss OBJaJEBAalOT BCE Oojee IIMPOKMM MaTeMaTHMYeCKUM armapaToM, Y HHUX
MOCJIEIOBATEIbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH MaTeMaTHUYECKYIO
MOJICTTh  peaJbHOW CHUTyallW¥, TPHUMCHITh 3HAHWUSA, IMOJYyYCHHBIE B YyYeOHOM Kypce
«Anrebpa W Hayaja MaTeMAaTHYECKOTO aHaIW3a», JMJId PEIICHUs CaMOCTOSTEIHHO
chOpMYTHPOBAHHOW MAaTEeMAaTHYECKOM 3aJadd, a 3aTeM HHTEPIPETHPOBATH IOTYYCHHBINA
pe3ynbTar.

CopepxarenbHO-METOMYEeCKass  JmHUS — «YuWcma W BBIUMCICHHS) — 3aBEpIIacT
(dhopMHUpOBaHUE HABBIKOB HCIIOJIL30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HA4YaTO Ha
YpPOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpennero oo6miero oopasoBaHusi ocodoe
BHUMAaHHE yACNseTCsS (HOPMHPOBAHUIO TTPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIONIUX B
ceOsT HWCIIONIB30BAaHUE PA3IUYHBIX (QOPM  3aMHUCH  JCHCTBUTEIBHOTO 4YHCIIA, YMCHHE
paIlMOHAJILHO BBIMONHATh JICHCTBUS C HHUMH, JielaTh INPUKUIKY, OICHUBATh pPE3yJbTar.
OOyyaroruecs: MOJIy4arOT HaBBIKA TPUOIMKEHHBIX BBIUYMCICHHWH, BBITIOJHCHUS JCHCTBUN C
YKCJIaMH, 3alIMCAHHBIMU B CTaHJIAPTHOW (DOpME, MCMOIb30BaHUS MAaTEeMAaTHYSCKUX KOHCTAHT,
OIICHUBAHUS YHUCIIOBBIX BBIPAXKCHHI.

CopepxatenbHas  JUHMS ~ «YpaBHEHUS M HEPAaBEHCTBa»  pealu3yercs Ha
IOPOTSKEHUM BCEro OOy4YeHHMs Ha YpOBHE CpEeAHEro oOIiero oOpa3oBaHMs, MOCKOJIbKY B
KaXJOM paslieie MporpaMMbl MPEAyCMOTPEHO pElIeHHEe COOTBETCTBYIOIIMX  3ajad.
OOyuaromiyiecsi OBJIAJICBAIOT PA3TUYHBIMU METOJAMU PEIICHMs] IIeNIbIX, pallMOHAJIbHBIX,
UPPALMOHANIBHBIX, TOKA3aTelbHBIX, JOrapu(MUUECKMX UM TPUTOHOMETPHUYECKUX YpaBHEHUH,
HEpaBEHCTB U UX cucteM. [lomydeHHbIE yMEHHS MCMOJB3YIOTCS MPU MCCIASTOBAaHUHM (YHKIMI C
MOMOIIBIO TIPOU3BOTHON, PEIICHUU MPUKIAAHBIX 3a/1a4y U 33]a4 Ha HaXOXKJIeHUE HanuOOJIbIINX
Y HaUMEHbIIUX 3HaueHuN QyHkiuu. J[aHHasi colepkaTenbHas JIMHUS BKIIIOUAET B ce0sl Takke
dbopMUpoBaHME YMEHUU BBINOMHATH pacu€Tel MO ¢opMyliaM, NPeoOpa3OBaHUS LEIBIX,
palMOHANILHBIX, UPPAIIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUMN, a TAaKXKE BBIPAXKECHUH,
COJIepKaluX CTeneHu W Jorapudmel. braromaps uszydeHHro anreOpanueckoro marepuala
MPOUCXOUT JalbHEHIee pa3BUTHUE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HABBIKU JIETYKTUBHBIX PacCyXJIEHUH, pabOThl ¢ CHMBOJILHBIMHU
(dbopMamMu, MpeCTaBICHNUS 3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npemiaraet 3QPeKTUBHbIE HHCTPYMEHTHI JJIs1 PEIlICHHUS PAKTUUYECKUX U €CTECTBEHHO-
HAYYHBIX 33124, HATJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToqudeckass TuHUs «DyHKIUU U TpauKm» TECHO MeperieTaeTcs ¢
IpPYyTMMH  JUHUSIMH ~ y4e0HOTO  Kypca, TOCKOJIbKY B  KaKOM-TO CMBbICIE  3a/1aéT
MOCJIEI0BATEIBHOCTh  M3y4YeHUsT Marepuana. [3yueHne CTeneHHOW, IOKa3aTelbHOM,
Jorapu(MUYECKO W  TPUTOHOMETPUYECKUX  (PYHKIMI, HX CBOWCTB U  rpaduKoOB,
WCIOJIb30BaHue (DYHKIMIA JUIsi pelIeHHs! 3a/7a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB U PEabHOU
KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAITU30M, TaK U
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C pelieHHWeM YypaBHEHWH U HepaBeHCTB. I[lpm »STOoM Oonblioe BHHMAaHHE YACTSETCS
(GbopMHpPOBaHUIO YMEHHUS BBIpaXxaThb (QopMyJaMH 3aBUCHMOCTH MEXAYy Pa3TUIHBIMU
BEITMYMHAMH, HCCIICIOBATh TIONyYeHHbIE (YHKIHUH, CTPOUTh uX Trpaduku. Marepuan
COJICpPKATEIbHOW JIMHWKM HAIleJIeH Ha pPa3BUTHE YMEHUH © HABBIKOB, ITO3BOJISIONIUX
BBIPOKATh 3aBUCHMOCTH MEXJy BEIMYMHAMH B pasIuYHOd (opMme: aHAIUTHYICCKOM,
rpajuueckoil u crnoBecHOW. Ero wusydyeHwe CrnocoOCTBYET pPa3BUTHUIO AITOPUTMHYECKOIO
MBIIICHHS], CTIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIH, HCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas nuaus «Hadana MaTeMaTuuecKoro aHaian3a» MO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHIECKUX, TaK U MPUKIAIHBIX 33134, JOCTYITHBIX 00yJarOIIHMCS,
Yy KOTOPBIX MOSBIISIETCS BO3MOXHOCTD MCCIIE0BATh H CTPOUTH TpaduKu (PYHKITHH, ONIPEICTISAThH
WX HauOOJbIINE W HAWUMCHBIINE 3HAYCHHUS, BBIUUCISTH IUIOMAAH (GUTYP U OOBEMBI Tel,
HaXOJUTh CKOPOCTH W YyCKopeHHUs mporeccoB. CojaepxaTellbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MaTEMaTHYECKMX MOJICICH pEaTbHbIX CHTYallud, HaXOXKICHUS
HAWIY4IIeT0 PEIICHWsT B TPHUKIATHBIX, B TOM YHCJIEC COIHUAIBHO-d)KOHOMHYECKUX,
3ajladyaXx. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHajan3a CIOCOOCTBYET pPa3BUTHUIO
abCTpakTHOTO, (HOPMATTLHO-JIOTHYECKOTO U KPEATUBHOT'O MBIIIICHUS, (POPMHUPOBAHUIO YMEHUM
pacmo3HaBaTh TMPOSBJICHHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHHUKE W HCKYCCTBE.
OOyyaromuecss yY3HAIOT O BBIIAMOIIUXCSA pPe3yJbTaTaX, IOJIYYCHHBIX B XOJAE pa3BHTHSA
MaTEMaTUKH KaK HaAyKH, ¥ UX aBTOpax.

ConepxarenbHO-MeTOANYEeCKast TUHUS «MHOXKECTBa M JIOTHKa» B OCHOBHOM ITOCBSIIIEHA
JJIeMEHTaM TEOPHUU MHOXECTB. TeOpeTHKO-MHOKECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT
BECh KypC IIKOJBHONM MaTeMaTHMKH U TpejiaraloT HamOoJjiee YHUBEpPCAIbHBIN S3BIK,
OOBETUHAIONINN BCE pa3fesibl MaTeMaTUKU W €€ MPUJIOKCHHH, OHHM CBS3bIBAIOT pa3HBIC
MaTeMaTHYeCKue AWCIUIUIMHBI B eAuHoe Ienoe. [loaToMy BaXHO JaTh BO3MOXKHOCTH
oOyyJaroreMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK COBPEMEHHON MaTEMaTUKH W
UCIIOJIH30BaTh €T0 JJISI BBIPAKEHHUS CBOMX MBICIICH.

B yueb6HOM Kypce «Anrebpa v Hadajla MaTeMaTHIECKOTO aHAJIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMaTHYECKOTO MOJCIMPOBAHMS, KOTOpBhIC MpPU3BaHBI CHOPMHUPOBATH HABBIKH
MIOCTPOCHUSI MOJIEeH peadbHBIX CHUTyallui, HCCIEIOBAaHUSA ATUX MOJCICH ¢ IOMOIIBIO
ammaparta aareOpbl 1 MaTEMaTHYECKOT0 aHAIN3a M MHTEPIIPETAIlMN MMOJYyYCHHBIX PE3yIbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXKIBIM M3 Pa3zeiioB MPOTPAMMBI, TOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IMHPOKO HCIIONB3YeTCs I pelleHus MPUKIAJHBIX 3amad. [lpu permeHun
peaTbHBIX TPAKTUYECKHX 3ajad OOydaroIuecs pa3BUBAIOT HAOMIOMATEIbHOCTh, yMCHHUE
HaxOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJB30BaTh aHAJIOTHIO0, 0000IaTh U
KOHKpETU3UpoBaTh mpobnemy. [esTenpbHOCTh MO (HOPMHUPOBAHWIO HABBIKOB PEIICHUS
MPUKJIAIHBIX 33724 OPTraHU3yeTCs B MPOIECCe M3YUYECHHs BCEX TeM yueOHOro Kypca «Anredpa
Y HavaJla MaTEMaTUYECKOTO aHaTN3a.

OO01iee yuCiIO 4acoB, PEKOMEHJOBAHHBIX ISl M3y4YeHHs yueOHOro Kypca «Aurebpa u
Hayajia MaTemaTudeckoro aHammza», — 170 wacoB: B 10 kmacce — 68 wyacoB (2 yaca B
Heneno), B 11 kmacce —102 gaca (3 gaca B HeZem0).
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COJAEPKXAHUE OBYUYEHUA

10 KJIACC
Yuciia 1 BLIYMCJICHUSA

Paunonanbubie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuoguueckue Apoou. Apudmervyeckue onepanud ¢ palloHaJbHBIMH  YHCJIaMH,
npeoOpa3oBaHMsl YUCIOBBIX BbIpakeHHH. [lpuMeHeHue npoOGeil M MpOIEHTOB A pelleHus
MIPUKJIAHBIX 3a4a4 U3 PA3IMYHBIX OTPACiIel 3HAHUN U PEAIbHOW KU3HHU.

JleiicTBuTenbHbIE Uncia. PanroHanbHble M MppalMOHANIbHBIE YUCia. Apu@MeTHuecKue
omnepauu C  JEeUCTBUTEIbHBIMM yuciaMu. [IpuOnmkEHHbIE BBIUMCIEHMS, IpaBUia
OKpPYTJIEHUS, IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUH.

Crenens ¢ nenbiM nokazatenem. CtannaptHas ¢opma 3alucH ASUCTBUTEILHOTO YHCIIA.
Wcnonb3oBanne mnoaxoasmed (opMbl 3amucu  JEUCTBUTENBHBIX YHMCEN JUISl pEelIeHUS
MPAKTUYECKUX 3a7a4 U MPEJICTABICHHS TAHHBIX.

ApudmeTnueckuii KopeHb HaTypailbHOM creneHu. JlelicTBus ¢ apudMeTHuyecKuMu
KOPHSIMHU HATYpajbHOUN CTENEHHU.

CuHyC, KOCHHYC U TaHI'€HC YHCIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT€HC
YHUCJIOBOTO apTryMEHTA.

YpaBHeHMSI M HEPABEHCTBA

ToxzaecTBa U TOXK/IECTBEHHbIE MPEOOPA3OBAHUS.

[IpeoGpaszoBanue TPUTOHOMETPUUYECKUX BBIPAKEHU. OcHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

VYpaBHeHMe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemenue nensix u ApoOHO-paIIMOHANIEHBIX YpaBHEHHM U HEpaBeHCTB. Pemenue

UPPALMOHAJIbHBIX YPABHEHUIN U HEPABEHCTB.

Penienne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO0 MATEMAaTUYECKUX 3a7a4 U 3a]1a4 U3
Pa3IMYHBIX 00JIacTel HAYKH U pealbHOM KU3HU.

DOyHKUIMH U TPpapuKu

OyHKIUs, crmocoos! 3aganus GyHkiuu. ['paduk dpyakmuu. BzammHO oOpaTHBIC
(GyHKIHH.

Ob6nacth ompeneneHUss W MHOXECTBO 3HadeHwid  pynkumu. Hymm — dyHKIum.
[TpoMexxyTKHu 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIC (DYHKITHH.

CrenienHass (QyHKIMS C HATYpaJbHBIM U IeNbIM TokazarereMm. EE cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOPHS N-Oi CTETICHH.

Tpuronomerpuueckast OKpy>KHOCTb, ONIPEAeIIEHUE TPUTOHOMETPUIECKIX (DYHKIIUN
YHCIIOBOTO apTyMEHTA.

Havana MmaTeMaTH4YeCKOro aHAJIHN3a
ITocnenoBaTeaLHOCTH, CIOCOOBI 3aJaHMs I1OCIIENOBATENLHOCTEH. MOHOTOHHBIE
MOCJICIOBATEIILHOCTH.
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Apudmernueckass M TreoMeTpuueckas Iporpeccud. beckoHeuHo — yObIBaromas
reoMeTpuueckas nporpeccusi. CyMMa 0€CKOHEYHO yOBIBAIOIIEH r€OMETPUYECKOI IPOrPECCUN.
dopmyna CI0KHBIX MPOLEHTOB. VCIoMb30BaHUE MPOTPECCUU ISl PEUICHUS PeaNTbHBIX 33134
HPUKJIaJHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

MHoXxecTBO, onepanuu Haj MHokecTBaMu. luarpammsl Oinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmnapara JUlsl ONMCAaHUs PEANbHBIX MPOLECCOB U SIBICHUM, NIPU
PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CICACTBHUE, TOKA3aTENbCTBO.

11 KJACC

Yuciaa ¥ BoIYMCJIEHUS
Harypanbnsie u nensie uncna. [Ipuznaku nenumoctu uenbix yucen. CTeneHs ¢
palMoOHaNBHBIM MOKa3areneM. CBONCTBA CTETICHM.
Jlorapudm yucna. /lecaruunbie U HaTypaJIbHBIC JIOTApU(DMBIL.

YpaBHeHHs U HEPABEHCTBA

[IpeoGpa3zoBaHue BbIpaKeHUH, COACPKAIIUX JTOTAPUPMBL.

[IpeoGpaszoBanue BBIPAKEHUH, COZCpXKAIIMX  CTENEHM €  PalMOHAJIBHBIM
[I0KA3aTeJEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB. 11oKka3arenbHble

YpPaBHEHUs U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA.

Cucrembl JIMHEHHBIX ypaBHEHUW. PenieHue NpUKIagHBIX 3aJad C [OMOIIbIO
CHUCTEMBI JINHEWUHBIX YPABHEHUM.

CuctemMbl 1 COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHHI 1 HEPaBEHCTB.

[IpuMmeHeHne ypaBHEHMM, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX 3a4ad U
3a/1a4 U3 pa3InYHBIX 00IacTel HAyKU U PEaTbHOM JKU3HH.

DOyHKUMH U rPpapuKu

Oyukius.  [lepuoanueckue  ¢ynkuuu. [IpoMexyTKM MOHOTOHHOCTH — (DYHKIIHH.
MakcumyMbl 1 MUHUMYMBI GyHKIMU. Hambosbiiee u HauMeHblllee 3HaueHUE (QYHKIUU Ha
MIPOMEXYTKE.

Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U TPAPUKH.

[TokazarenpHas 1 norapudmuieckas GyHKIUU, UX CBOWCTBA U rpaduku. Mcrnonb3oBanue

rpadukoB GYHKIMIA 1J1s1 pelIeHUs] yPAaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnons3oBanue rpadukoB GyHKIHA IS MCCIICIOBAHUS IPOIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PEUICHUH 3324 U3 IPYTUX y4eOHBIX MPEIMETOB U PEeaTbHOM KU3HU.

Hayana MaTeMaTH4eCKOI0 aHAJIN3a
HenpepsiBHbie  ¢GyHKIMH. MeToax UWHTEPBAJIOB JUIi pPEUICHUS HEPaBEHCTB.
[TpousBoanas ¢pyHkuuu. ['eomerprueckuii 1 GU3NIECKUIA CMBICIT IPOU3BOTHOM.
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[IpousBonHble 3nemMeHTapHbIX (QyHKUIUNA. DOpMyIbl HaXOXKIACHHUS MPOU3BOJAHON CyMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIHIA.

[IpumeHeHre TPOM3BOAHOM K MCCIEAOBAaHUIO (YHKUMH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxnenne HanOonbero 1 HaMMEHbILEro 3Ha4eHus! (PyHKIMU Ha OTpeE3Ke.

[IpuMeHeHre npOU3BOAHON I HAXOXKJACHUS HAMIIYYIIETO PEMICHUS B TPUKJIIAHBIX
3ajadax, JJIs ONPENEICHNs CKOPOCTH MIPOLECcCa, 3alaHHOrO (POPMYJION MK rpaduKoOM.

[lepBooOpa3nas. Tabauna nepBooOpas3HbIX.

Wurerpan, ero reomeTpuyeckuii U Qusnveckuil cMmbici. Beruncinenue vHTErpasa mno
dhopmyne HeroTona—JleiOuuia.

HNPEIMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kiacce oOydaromiuiicss MOJSy4YdT CJEAYIOUIUME NpPeIMETHBIE
pE3yNbTaTHI:

YucJia ¥ BbIYUCTIEHUS:

OTIEpUPOBATH TOHATHUSAMH: PAIMOHATBHOE W JCHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAs U
JecsATUYHAs IpoOb, MPOIEHTHI;

BBITIOJTHATh apU(PMETUUYECKHE ONEpallid C PAIHOHAIBHBIMU U JIEWCTBUTEIHHBIMU
YHCIIaMU;

BBITIOJIHATh TPHUOTMKEHHBIE BBIYUCIICHUS, HWCIOJB3Yysl MpaBWiIa OKPYTJEHUs, AeNaTh
MIPUKHUJIKY Y OLIEHKY PE3YJIbTaTa BBIYMCIICHUN;

OTIEpUPOBATh MOHATUSMHU: CTEMEHb C IEJIBIM MMOKa3aTeJaeM, CTaHAapTHas (opma 3amucu
JIEHCTBUTEIIPHOTO YMCJIa, KOPEHb HATYPaJIbHOW CTENEHH, MCIIOIh30BaTh MOIXOIAIIYI0 (hopmMy
3aIUCH IEMCTBUTENBHBIX YUCEN JIJIS PEIICHUS IPAKTUUECKUX 3a1a4 U MPEICTABJICHUS JaHHBIX;

ONEpUPOBATh MOHATUSIMU: CHHYC, KOCMHYC UM TaHIM€HC MPOU3BOJIBHOIO YIJIa,
WCITOJIH30BaTh 3aIMCh MPOU3BOJBHOTO YIJIa yepe3 00paTHBIE TPUTOHOMETPUIECKHE (PyHKIIHUH.

YpaBHeHMS M HEPABEHCTBA:

ONEpUPOBATH MOHATUSAMU: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO, LIEJ0€, PAllMOHAIBHOE,
MppaLMOHAIIBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YPABHEHUE;

BBITIOJIHATh ~ TPEOOpa3oBaHMsT ~ TPUTOHOMETPUYECKHX  BBIpQXEHUH U peliaTh
TPUTOHOMETPUUYECKUE YPABHEHUS;

BBITIONIHSATH MPEOOPA30BaHUS ENbIX, PAlMOHAIBHBIX U HUPPAIIMOHATIBHBIX BBIPAXKECHUN U
pemaTb OCHOBHBIE THUIIBI UENbIX, PALUOHAIBHBIX W HUPPALUOHAIBHBIX YypaBHEHUW U
HEPABEHCTB;

MPUMEHATh YPAaBHEHUS U HEPABEHCTBA JUISl PEIIECHUS MAaTEMATHYECKUX 3a7a4 M 3a]ad U3
Pa3IMYHBIX 00JIaCTEN HAYKHU U pealbHOU KU3HU;

MOJICTTUPOBATh pEalbHbIE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKCHHUS,
yYpaBHEHUsI, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4yd, HCCIEAOBAaTh IIOCTPOEHHBIE MOJEIN C
WCIIOJIb30BAHKMEM arlapaTa ajireOphi.
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DyHKUUHN U rpaduKu:

ONEepUPOBATH MOHATUIMU: (QYHKIIMS, CIIOCOOBI 3aaHusl QYyHKIMH, 00JIaCTh ONPEaeTICHUs
Y MHO’KECTBO 3HaY€HUI (QyHKIUH, rpaduK (PyHKLINH, B3aUMHO 0OpaTHbIE (PYHKIINU;

OIEpUPOBATH MOHATUSAMHU: UYETHOCTP M HEYETHOCTh (PYHKUMHM, HYIU (PYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh rpa@uKu GYyHKIUHN IS pElIeHHs YpaBHEHUM;

CTPOUTH M YUTaTh Ipa@UKU JMHEWHON (PYHKIMH, KBAaAPAaTUYHOW (PYHKUMHU, CTETICHHON
(YHKIMH C TIEJTBIM [TOKa3aTeJIeM;

UCIOJIb30BaTh rpapuku (GyHKUMN Ui MCCIEeNOBaHUS MPOLIECCOB M 3aBUCUMOCTEN Npu
pEIIeHUH 337a4 U3 APYTUX y4yeOHBIX MPEeJAMETOB M peajbHOM JKU3HH, BhIpaxarbh (GOpMyIaMu
3aBUCUMOCTU MEXIy BEIUYUHAMHU.

Hauana maTtemaTH4ecKkoro aHajim3a:

OTIePUPOBATH TOHATHSMU: MOCJICI0BATEIILHOCTD, apudmernyeckast "
TreOMEeTpHUYeCcKas IPOTPECCHUH;

OIIEPUPOBATH MOHATUAMHU: OCCKOHEUHO YOBIBAIOIIAs T€OMETPUUYECKAs TPOTPECCHSI, CyMMa
0ECKOHEYHO YOBIBAIOIICH reOMETPUIECKON TPOTPECCHH;

3a7aBaTh MOCJIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU;

WCIIOJIb30BaTh ~ CBOWCTBA  TOCJIEIOBATCIBHOCTEH M TMPOTPECCUd Ui PEIICHUs
peaNbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa.

MHo2KecTBa M JIOTUKA:
ONEPUPOBATH MOHATUSIMU: MHO>KECTBO, OINEpaLIMKM HAJl MHOYKECTBAMM; UCIIOJb30BATh
TEOPETUKO-MHOXKECTBEHHBINA amnmnapaTr A OMUCAHMUS pPeabHBIX

MIPOLIECCOB U SBJICHUH, MIPU PEIICHUH 3a7a4 U3 APYTUX YICOHBIX MPEAMETOB; ONIEPUPOBATH
MOHATHUSIMU: OTIpEJICTICHUE, TEOpEMa, CIEJCTBUE, 10KA3aTEIbCTBO.

K xoniy oOyuenus B 11 kJjacce oOydYarOIIMICS TMOMYYUT CICAYIOIIUE IMPEAMETHBIC
pe3yJIbTaTHI:

Yuciaa 1 BLIYUCIEHUS:
ONIEPUPOBATh IOHATUSMH: HATypaJbHOE, II€JI0€ YKCJIO, UCIOJIb30BaTh IPU3HAKU
JETUMOCTH IEJIBIX YHCEJI, PA3JIOKEHHE YKCila Ha MPOCThIe MHOKUTENH JJIsI pEeIICHU 3a]1ay;
OTIEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBLHBIM MTOKa3aTEeJIEM;
OTICpUPOBATH MOHIATHAMU: JIOTaprU(M Ynciia, JeCITUIHBIC U HATypadbHbIE Jorapu(MBbL.

YpaBHeHHsI M HEPABEHCTBA:

MPUMEHSITh CBOWCTBA CTEMEHW [UIsl TPeoOpa3oBaHUS BBIPAKECHUI, OIEPUPOBATH
MOHATUSAMM: IIOKA3aTEJIbHOE YPAaBHEHHE UM HEPABEHCTBO, pPEIIAaTh OCHOBHBIE THIIBI
M0Ka3aTeJIbHbIX YPABHEHUN U HEPABEHCTB;

BBITIONIHATh TPEOOpPa30BaHUs BBIPAKEHUI, COJEpKAIIUX Jorapudmbl, ONEeprUpoBaTh
MOHATUSAMU: JIOTApU(HMUYECKOE YpaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THUIIBI
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Jorapu(pMUUECKX YpaBHEHUI U HEPABEHCTB;

HaxOJIUTh PEIICHUS IPOCTEUIINX TPUTOHOMETPHUYECKNX HEPABEHCTB;

ONEpHUPOBATH MOHATUAMU: CUCTEMA JUHEHHBIX YPABHEHHUU U €€ PELICHHE, UCII0Ib30BATh
CUCTEMY JIMHEHHBIX YPABHEHUN JIJIS PEIICHUS NPAKTUYECKUX 3a]1a4;

HaxOJIUTh PELICHMS MTPOCTEMIINX CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX YPAaBHEHUMN U
HEPABEHCTB;

MOJIETTUPOBATh pEallbHbIE CHUTyallMd Ha S3bIKE€ aireOpbl, COCTAaBJISATh BbIPAKEHUS,
YPaBHEHHMsI, HEPAaBEHCTBA U CUCTEMBI 110 YCIOBHIO 33a4H, UCCIEA0BATh TIOCTPOCHHBIE MOJIEIN
C MCII0JIB30BAaHUEM alIapara anareopsl.

DyHKUUN U rpaduku:

OMEepUpPOBATh MOHATUSAMH: NepHoauYecKas (YHKLIHS, NPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH 3KCTpeMyMma (yHKIUHU, HauOoJblllee U HauMEeHblIee 3HaYyeHUs! QyHKIUU Ha
MIPOMEKYTKE, UCIOIb30BATh UX JUISl KCCIIEAOBaHUS (PYHKIUH, 3aJaHHON rpadukoM;

OlepupoOBaTh  MOHATUSAMHU:  TpauKU  TOKa3aTelbHOM,  JIorapupMUYECKON U
TPUTOHOMETPUYECKMX (YyHKUMHA, U300pakaTh UX Ha KOOPJAMHATHOW IUIOCKOCTH U
MCIIOJIb30BaTh JJIsl PELICHUsI YpAaBHEHUI U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaduKH JHMHEHHBIX YypaBHEHUH U
WCIIOJIb30BaTh UX JJIsl PEIICHUS CUCTEMbI IMHEWHBIX YpaBHEHMUIA;

UCIOJIb30BaTh I'paduKu (YHKUMH A UCCIENOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH U3
APYTUX y4EOHBIX JUCLUILIMH.

Hauana maTemMaTH4ecKoro aHajim3a:

ONEPHPOBATh  TOHATUSAMH:  HENpepbiBHAas  (QYHKIOWSA, MNPOU3BOAHAs  (DYHKIUH,
UCIIOJIH30BAaTh TEOMETPUICCKUI U (PU3UUYESCKUI CMBICI IPOU3BOIHOM IS PEIICHUS 3a7ay;

HAXOJUTh TPOM3BOJHBIC AJIEMEHTAPHBIX (YHKIMH, BBIYUCIATH TPOU3BOJHBIC CYyMMBEI,
TPOM3BEACHNUS, YaCTHOTO (DYHKITHIA;

UCIIOIB30BaTh TPOU3BOJHYIO JUISI HWCCIICOBaHWS (QYHKIIMA HAa MOHOTOHHOCTH W
IKCTPEMYMBI, IPUMEHSTH PE3yIbTaThl HCCICIOBAHMS K IOCTPOSHHUIO TPAHKOB;

UCIIOIB30BaTh  MPOWM3BOJHYIO  JUISI  HAXOXJACHUS  HAWIYyYIIero  pPEUICHHS B
MPUKIIAIHBIX, B TOM YHCJIE COIMATbHO-YKOHOMUYECKHX, 3a/1a4ax;

OIIePHPOBATh MOHITUSAMHU: TIEPBOOOpA3HAsT M WHTETPaj, MOHMMATh T€OMETPHUYCCKUN H
(U3NYECKHIA CMBICT HHTETPAIIa;

HAXOJUTh TEPBOOOPA3HBIC JJIEMEHTAPHBIX  (QYHKIMHA, BBIYUCIATH HWHTETPaj 110
dhopmyne Herorona—Jleibnua;

penath NPUKIAJAHbIE 33/1a4d, B TOM YHCIIE COIMATbHO-9KOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeJICTBAMUA MAaTEMAaTHIECKOTO aHaJN3a.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
HanmenoBanue pasznena KonngectBo OcHOBHOE conepKkaHne OcCHOBHBIE BUIBI JEATEIBHOCTH
(TembI) Kypca 4acoB oOy4Jaronmxcs
MHOX€ECTBA pallMOHAJIBHBIX U 14 MHokecTBO, onepanun Hcnosab30BaTh TEOPETUKO-

NEHUCTBUTEIBHBIX YUCEN.
PannoHanbHbIC ypaBHEHUS U
HEPABEHCTBA

HaJl MHOKeCTBaMu. J(narpammel Ditnepa—
Benna.

Parnmonanesabie uncina. OOBIKHOBEHHBIE U
JIECATUYHBIE TPOOH, TPOIICHTHI,
OCCKOHEYHBIE TIEPUOTUIECKHIE TPOOH.
ApudmeTrndeckue onepaum ¢
paluroHaIbHBIMU YHUCIIAMH,
npeoOpa30BaHUs YUCITOBBIX

BeIpakeHui. [Ipumenenue npodeit u
IIPOLIEHTOB ISl PEIICHUS MPUKIAIHBIX
3a/1a4 U3 pa3IMuHbIX OTpACiiel 3HAHUHN U
pEaNbHOM KU3HU.

JleCTBUTENBHBIC YHCIIA.

PannonanbHble U HppaliiOHAIbHBIE
yucia. ApupMeTHIecKue oneparuu ¢
JNEHCTBUTENbHBIMU YACIAMH.
[TpubnmxEHHBIC BBIYUCIICHUS, TPaBUIa
OKpYTJICHUS, PUKUJIKA U OL[EHKA
pe3yJibTaTa BIYUCICHUM.

MHOKECTBEHHBIN armapar Jjist

OTIMCAHUS X0JIa PEIICHUS
MaTeMaTHYECKUX 3a71a4, a TAKKE
peaTbHBIX MPOIECCOB U SBJICHHUH, TPU
pelIeHnH 3a/1a4 U3 IPYTUx y4eOHbIX
MpeIMETOB.

OnepupoBaTh NOHATHAMM:
paloHaIbHOE YUCTIO, IEHCTBUTEILHOE
YKCII0, OOBIKHOBEHHAS P00, A€CATHYHAS
JpoOb, MPOIICHTHI.

BbInoaHATH apudMeTHYecKue onepanuu
C pallMOHAIbHBIMU U JIEUCTBUTEIHHBIMU
qrcliaMu; TPUOTMKEHHBIE BEIYUCIICHUS,
UCIIOJIb3YS MpaBuiia oKkpyriieHus. [deaaTs
NPUKHIKY M OLIEHKY pe3yJibTaTa
BBIYMCJICHU .

OnepupoBaTh NOHATHAMM:

TOX/IECTBO, YPaBHEHUE, HEPABEHCTRO;
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ToxnmecTBa 1 TOXICCTBECHHBIE
npeoOpa3oBaHus. Y paBHEHHE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pemienne
HEepaBEHCTBA. MeTo1 MHTEPBAJIOB.
Pemenue nenbix u 1poOHO-
palroHAIBHBIX ypaBHEHUH 1 HEPABEHCTB

LEJIO€ U PALIMOHATIBHOE YPABHEHHUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LEIbIX U
pPalMOHAIBHBIX BBIPAKEHUM.

PemiaTh OCHOBHBIC THIIBI LIEIBIX
HMppalMOHAIBHBIX YPABHEHUUN U
HEPABEHCTB.

IIpuMeHATH pallOHAJIbHBIC

YpaBHEHHUS U HEPABEHCTBA

JUISL pEIICHHUS] MAaTEMaTUYECKUX 3a/1a4 U
3aJla4y U3 pa3IMYHbIX 00J1aCTe HAYKH U
pEATbHOU )KU3HU

Oyuk1un u rpaguku. CTeneHs ¢
IIEJIBIM TIOKa3aTeNIeM

@OyHKIMSA, CNOCOObl 3afaHus (YHKIHU.
B3aumuao oOpatHbie ¢yHkuuu. ['paduk
GyHKIINU.

OO6nacte ompejelneHdss U MHOXKECTBO
3HaueHn (yHkiuu. Hynun QyHKIuyu.
[TpoMeKyTKH 3HAKOMTOCTOSIHCTBA.

Uérnble 1 HeuéTHbIE PyHKIMU. CTEneHsb ¢
1eNbIM MToKa3zareneM. CTaHaapTHas
dbopMa 3anucu IeHCTBUTEIHHOTO YUCIA.
Hcnonb3oBanue noaxosiieit hopmbl
3aIUCU JCHCTBUTEIBHBIX YHCE

JUTS peIIeHUs PAKTUYECKUX 33129 U
MIPEJICTABIICHUS JAHHBIX.

OnepupoBaTh NOHATHAMM: QYHKIINS,
crocoObl 3a1aHus QYHKIUHU, B3AUMHO
obpaTHble QYyHKIMH, 0071aCTh
oTIpeJieNIeHUs] U MHOKECTBO 3HaYCHU I
dbyskuy, rpaduk GyHKIUN; YETHOCTh U
HEYETHOCTH (DYHKITMH, HYJIU (DYHKITUH,
MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA.
BoinoJHATH Npeodpa3oBanus
CTETICHEH C LIeIbIM MTOKa3aTeleM.
Hcnonb3oBath CTaHAapTHYIO GOPMY 3alTUCH
JEUCTBUTEIBHOTO YHCIIA.
DopmyIHpPOBATH

U WJJTIOCTPUPOBATH rpaduiecKu
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CreneHHas QpyHKIMS C HATYPaJIbHBIM U
LEeNBIM IToKa3aTeneM. E€ cBolicTBa u

rpaduk

CBOICTBA CTENEHHOMN (DyHKIUU.
Beipaxkath ¢popMys1amMu 3aBUCHMOCTH
MEX/1y BEIMUYUHAMHU.

Hcnosb3oBaTh HUPPOBLIE pecypchbl
JUISL TIOCTPOEHUS rpapuKoB GYyHKIUU U
W3Y4YEHUs UX CBOWCTB

ApudmeTniecknii KopeHb

N—OM CTEIEHH.
WppatiroHaibHble ypaBHEHUS U
HEpaBEHCTBA

18

ApudmeTndeckuii KOpeHb

HATypAJIbHOU CTEeNEHHU. JlelCcTBUS

¢ apuPMETHIECKUMHU KOPHIMH N—Oi
CTEIICHHU.

Peuienue uppanimoHaabHbIX yPaBHEHUN U
HEPABEHCTB.

CgoiicTBa u rpaduk KOpHS N-0i

CTEIIEHU

D®opMyTHPOBATH, 3ANIUCHIBATH B
CHUMBOJIHYECKOH (popMme

1 WIJIIOCTPUPOBATH PUMeEpPaMu
CBOMCTBA KOPHSI N-OW CTETICHU.
BoinmoaHsaTs npeodpa3zoBaHus
VUPPALMOHAIIBHBIX BBIPAXKEHU M.
Pemiatb OCHOBHBIE THUIIBI
UPPALMOHAJIBHBIX YPAaBHEHUH U
HEpaBEHCTB.

IIpumeHATH U1 pelIeHUs Pa3JIHYHbIX
3aJa4 UppallMOHAIbHBIE YPAaBHEHHS U
HEpaBEHCTBA.

Ctpoutb, ynTaTh rpadukK KOpHs N-0i
CTETICHHU.

HUcnoab3oBaTh HudpoBbIe pecypebl
JUTSE TIOCTPpOEHUs rpaduKoB QYyHKIIUN U
M3y4YEHUS UX CBOWCTB
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@opMyIIbl TPUTOHOMETPHH.

Tpuronomerpuueckue
ypaBHEHUS

22

CuHycC, KOCHHYC U TaHT'€HC YUCIOBOIO
aprymeHTa. ApKCUHYC, apKKOCHHYC
Y apKTaHT'€HC YHCIIOBOTO apryMEHTA.
Tpuronomerpuueckast OKpy>KHOCTb,
orpezieNieHne TPUrOHOMETPHUUECKHUX
(GYHKIUH 4MCITIOBOTO apryMEeHTa.
OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHHII.
Pemenue TpuroHoMeTpUYECKUX
YPaBHEHUM

OnepupoBaTh NOHATHAMM: CUHYC,
KOCHHYC M TaHT'€HC IIPOM3BOJIBHOTO Y.
Hcnouab30BaTh 3alHCh IPOU3BOJIBHOTO
yTiia yepe3 oOpaTHble
TPUTOHOMETpUYECKUE QYHKIUU.
BeinonHsATh npeodpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHHI.
PemiaTts OCHOBHBIE THUIIBI
TPUTOHOMETPUYECKUX YPaBHEHUI

[locnenoBaTenbHOCTH U
porpeccuun

[TocnemoBaTenbHOCTH, CTIOCOOBI 3a1aHUS
nocjenoBarenbHOoCTel. MOHOTOHHBIE
MI0CJIeIOBATENILHOCTH. ApupMeTHIECKAs
Y TEOMETPHYECKasi IPOTPECCHHU.
beckoHeuHO yOBIBaroIas reoMeTprIecKas
TIPOTPECCHSL.

CyMMma 6ecKOHEYHO YOBIBAIOIIICH
TeOMETPUIECKOHN TIPOTPECCUH.

dopmyina cI0KHBIX MPOLIEHTOB.
Hcnonb3oBaHue MPOTPECCHU TSI
pelIeHHsl peaibHBIX 3aa4

MPUKIIATHOTO XapaKkTepa

OnepupoBaTb NOHATHAMM:
IIOCJIEI0OBATENBHOCTD,
apudmeTrueckas U reoMeTpuiecKas
nporpeccun; 0eCKOHEYHO yOBIBAIOIIAs
reoMeTpuyecKasi Iporpeccus, CyMma
OECKOHEYHO yObIBaroIIeh
r€OMETPUYECKOU MPOTPECCHH.
3amaBaTh 0CII€I0BATEIbHOCTH
pa3IMYHBIMHU CIIOCOOAMH.
IIpumeHATH GOopMYyJTy CI0KHBIX
MPOLEHTOB /Il pelleHu sl 3a/1a4 U3
pearbHON PaKTUKH

(c UCTIOJIP30BAHUEM KaJIbKYJISATOPA).
Hcnoab3oBaTh CBOMCTBA
IIOCJIEI0OBATEIBHOCTEN U IPOTPECCUI
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JUTSL pEIICHHUS pealIbHBIX 3a1a4
NPUKIIAIHOTO XapaKTepa

[loBTOpEHuUE, 0060011IeHNE, 3 OcHOBHBIE IOHATHS Kypca ajireOpsl u IIpuMeHATH OCHOBHBIE ITOHATHS Kypca
cUCTeMaTH3alusl 3HaHUN Ha4aJl MaTeMaTH4eckoro anamusa 10 areOpbl U HayaJl MaTEMaTUYECKOTO
KJjacca, 00o01mieHue aHaJIM3a JUIsl peleHus 3aaau
U cUCTeMaTH3alus 3HaHU! U3 peajgbHOM KU3HU U JPYTUX HIKOJIbHBIX
JTUCIUIUINH
OBIIEE KOJIMYECTBO 68
YACOBTIIO [TPOTPAMME
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11 KJIACC

HanmenoBanue pasznena KonngectBo OcHOBHOE conepKkanne OcHOBHBIE BUIBI JEATEIBHOCTH
(TembI) Kypca 4acoB oOy4Jaronmxcs
CreneHs ¢ pallnoOHaIbHBIM 12 Crenens ¢ panvoHaIbHBIM ®opmy/IMpPOBaTh, 32AIIMCHIBATH B
MMOKa3aTeIIEM. noka3aresieM. CBOMCTBA CTENECHMU. CHUMBOJIHYECKOH (popMme
[lokazarenpHast QyHKUHS. [TpeoGpa3oBanue BbIpaXXKeHUI, Y WTIOCTPUPOBATH NPUMEpPaAMU
[lokazaTrenbHble ypaBHEHUS U COZIEpXKAIIUX PALIMOHAJIBHBIC CTETICHHU. CBOMCTBA CTEIICHMU.
HEpPABEHCTBA [loka3aTenbHble ypaBHEHUS U IIpuMeHATH CBOMCTBA CTETICHU IS
HEpaBEHCTBA. npeoOpa30BaHUsI BEIPAKECHHIA.
[TokazarenbHast QyHKIMS, €€ CBONCTBA U DopmyaHpoBaATH
rpaguk Y WUIIOCTPUPOBATH rpadpuyecku
CBOMCTBa MOKa3aTeIbHOU (DYHKIIHH.
Pemiatb OCHOBHBIE THUIIBI
MOKa3aTeJIbHbIX YPABHEHUN U
HEpaBEHCTB.
HUcnoab3oBaTh U poBbIe pecypesbl
JUTSL TIOCTPOEHUs rpapukoB GyHKIUN U
W3YUYEHUs UX CBOMCTB
Jlorapudmudeckas QyHKITHS. 12 Jlorapudm uncna. JlecsiTHUHbBIE U @ opmMyJIMpPOBaTh, 3aNIMCHIBATH B

Jlorapudmudeckre ypaBHEHUS U
HEpPaBEHCTBA

HaTypaJIbHBIC JIOTapUPMBI.
[IpeobpazoBaHue BeIpaKCHUH,
CoJIepIKauX JIorapugmsbl.
Jlorapudmudeckue ypaBHECHUS U
HEPaBCHCTBA.

CHUMBOJINYeCKOil popme

U WUIIOCTPUPOBATH NPUMepPaMu
cBOiicTBa Jorapudma.
BoInosHATH peobpa3zoBaHus

BBIPAXXECHUH, CO/IEPIKAIINX JIOTapU(PMBIL.

®opMyIHPOBATH
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Jlorapudmuueckas GpyHKUuUsA, €€ CBONCTBA
u rpauk

U WJJIIOCTPHPOBATh rpadpuueckn
CBOIiCTBA JorapupmMuueckon pyHKIHH.
PemiaTb OCHOBHBIE THIIBI
Jorapu(pMUYECKUX ypaBHEHUH U
HEPABEHCTB.

Hcnoab3oBarh nndpposbie pecypebl
JUISL IOCTPOEHUs rpaduKkoB GyHKIUN U
W3YUYEHUS UX CBOWCTB.

3HAKOMMTBCS € UCTOPHUEH Pa3BUTHUS
MaTeMaTHKH

Tpuronomerpuueckue
(GYHKIMHY 1 UX TpaQUKH.
Tpuronomerpuueckue
HEepaBEHCTBA

Tpuronomerpuueckue QyHKIIH, UX
CBOICTBA U rpauKu.

[Tpumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

OnepupoBarthb

NOHSITHEM NIepuoAryecKast QyHKIHS.
Ctponth, aHAIN3UPOBATH, CPABHUBATH
rpaduKy TPUTOHOMETPUUYECKUX QYHKIUH.
DopMyJIHPOBATH

1 WJLJIIOCTPUPOBATH rPpaMuecKH

CBOICTBA TPUTOHOMETPUUYECKUX (HYHKIUIL.

Pemats npocreimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoab3oBath rpaduku s
pelIeHusi TPUrOHOMETPUUYECKUX
HEPABEHCTB.

HUcnoab3oBaTh HuppoBbIE
pecypcehl ISl IOCTPOEHHUS
rpadukoB PYHKIUI U U3yUeHUs

UX CBOWCTB
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[IpousBoaHas. [Ipumenenue
[TPOU3BOAHON

24

HenpepoiBubie pyHkuu. Meton
WHTEPBAJIOB JIJISl pELICHNS HEPABEHCTB.
[TpousBonHas GyHKUIUU.
['eomeTpuueckuii U GU3NYECKUNA CMBICIT
IIPOU3BOJHOM.

[Tpou3BoiHbIE 37I€MEHTAPHBIX (PYHKIIHIMA.

[Ipou3BoHAs CyMMBI, POU3BEACHUS,
YaCTHOT'O (PYHKIIHIA.

[IpumeHeHne nponu3BOIHON K
UCCIIEIOBAaHUIO (QYHKUIUN

Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HanOoJIbIIETO

Y HaMMEHbBIIEro 3HaueHus QyHKIIUU Ha
OTpe3Ke.

[IprmMeHeHne POU3BOIHON ISt
HAXO0X/ICHUS HAUITYYIIETO

pelIeHusl B MPUKIAIHBIX 3a7a4ax,

JUIS OTIpeIeTICHUs] CKOPOCTH Tpoliecca,
3aIaHHOTO (POPMYJIOH MK TpaduKOM

OnepupoBaTh NOHATHAMM: HENIPEPHIBHAS
GyHKIMS; TPOU3BOAHAS (PYHKIIHH.
Hcnosb30BaTh reOMETpUUECKUI

1 (pU3NYECKHI CMBICI TPOU3BOTHOM MIJIst
penieHus 3aaad.

HaxoauTh pou3BoIHbIE

AIIEMEHTAPHBIX QYHKUNN, BBIYMCIAATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS,
YaCTHOTO (DYHKIIUH.

Hcnosab30BaTh NPOU3BOIHYIO

JUISL UCCTIEA0BAHUS (PYHKIIMU

Ha MOHOTOHHOCTB U KCTPEMYMBI,
NPUMEHATH Pe3yJIbTaThl HCCJICJ0BAHUSA K
noctpoeHuto rpagpukos. IlpumeHsaTh
IIPOU3BOIHYIO ISl HAXO0XKACHHUS
HaWIy4IlIero

pPEIIEHHs] B NPHUKIAIHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHUYECKUX,  3aJaydax.
3HAKOMHTBCS € HCTOPHEH pa3BUTHUSA
MaTEMaTU4YECKOrO aHaIn3a

24



MHTerpan u ero mpuMeHeHUs

[IepBooOpaznas. Tabiuia nepBooOpas3HbIX.

WNHuterpan, reoMmeTpudecKuit

U pU3NYECKUIN CMBICT UHTErpaa.
Brruucienue uaterpana no gpopmyse
Hprorona—JleitOauna

OnepupoBaTh NOHATUSIMM:
nepBooOpa3Hasi, UHTErpal.

HaxoauTs nepBooOpasHble
AIIEMEHTAPHBIX (QYHKIIHI; BHIYUCIATH
MHTETpal no popmy.ie
Hprorona—JleitOaumna.

3HAKOMUTBCS C HCTOPHUE pa3BUTHS
MaTeMaTUYECKOTO aHaTn3a

Cucremsl ypaBHEHUI

12

CucTembl TMHENHBIX YPaBHEHU.
Pemenne npukinagHeIx 3a1a4

C IIOMOILBIO CUCTEMBI JIUHEUHBIX
YPaBHEHU.

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
paLMOHAIBHBIX, UPPALMOHAIBHBIX,
NoKa3aTeIbHBIX, JJOrapu(MUUECKUX
YpPaBHEHUN U HEPABEHCTB.
Ucnonb3oBanue rpadukoB GyHKIUHI 17151
peLICHUs] YPAaBHEHUN U CUCTEM.
[IpyuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJad M 3a7ay
U3 Pa3IUYHBIX O0JIacTel HayKHu W
pETbHON )KU3HU

OnepupoBaTh NOHATHSMHU CUCTEMA
JIMHEVHBIX YPABHEHUU U €€ pEeLICHHUE.
Hcnonb3oBaTh CUCTEMY JIMHENHBIX
YPaBHEHUU JJIs PELLICHUS NTPAKTUYECKUX
3a1ad4.

Haxoaurh pemeHus mpoCcTennx
CUCTEM U COBOKYITHOCTEU
palMOHAIIBHBIX YPaBHEHUIN

Y HEPABEHCTB.

Hcnoan3oBath rpaduku ¢ yHKITUH

JUISl pELICHUS] YPABHEHU .
MopaenupoBaTh peajabHbIe CUTYyalluy Ha
S3bIKE aNTeOphl, COCTABIISITH BBRIPAXKCHHUSI,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCJIOBHIO 33/1a4M, HCCAEA0BATH
MOCTPOCHHBbIE MOJIeJIH C
MCIOJIb30BAHKMEM ammapara anreopsl
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HatypanbsHbie u nienblie yncna 6

HarypansHeie u nensle yucna B
3a7a4ax U3 peaJbHOU KU3HH.
[Ipu3HaKM IETMMOCTH LENBIX YUCEI

Oﬂepl/IpOBaTL MOHATUAMM:
HaTypaJIbHOC YHUCII0, HCJIO0C YHCIIO.
Hcnoan3oBaTth IMPU3HAKN ACTIUMOCTHU
HEJIbIX YHUCCII, PA3JIOKCHUEC YHCJla

Ha MPOCTBIC MHOKUTCIIN JI1 PCIICHUS
3aJa4

[ToBTOpEenue, 0600IIEHE, 18
cucTeMaTH3aus 3HaHUI

OCHOBHBIC MTOHATHUS Kypca alnreOphl 1
HavaJl MATEMAaTHYECKOI0 aHAIIN3a,
0000I11IEHNE U CUCTEMATH3ALMS 3HAHUI

Pemiarnp NPUKJIAAHbIE
3a1aum u3 Pa3ITUYHBIX
oOnacTeil HayKu U peanbHOU
KU3HU C TIOMOIIBIO

OCHOBHBIX MOHSITHH Kypca
anreopsl U Hayaj
MaTeMaTH4eCKOro aHau3a.
Buioupats OIITUMAJIbHBIE

CHOCOObI BBIUMCIICHUN.
Hcnoab30BaTh 1J151 pelieHus 32124
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI
ypaBHEHHM, CBOMCTBA (YYHKITHI

U TpauKOB

OBIIEE KOJIMYECTBO 102
YACOB I10 I[IPOTPAMME

IHOYPOYHOE IINTAHUPOBAHUE
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10 KJIACC

KoaunuecTBO 4acoB

DJIeKTpPOHHbIe UG pPOBbIE

Ne Tema ypoka Kont I Hata 00 BaTeJIbHbI
. Beero poJibHBbIE pPaKTH4YeCcKue e — pa3oBareJi e
padoThbI padoThI pecypcbl
MHoO)€ecTBO, Onepanuu Ha,
1 MHO)KCCTBal\:IH. }IiaLr[paMMS 1 bubmorexa ITOK
N https://m.edsoo.ru/746d5dce
Ditnepa—BenHa
Panmonanehbie uncia.
OOBIKHOBEHHBIC U
2 JECATUYHBIE IPOOU 1 bubmmorexa LTOK
’ https://m.edsoo.ru/be888093
MPOIIEHTHI, 0ECKOHEUHBIE
MIePUONUECKUE APOOH
Apudmernueckue onepanun
3 C pallMOHAJIBHBIMU YHCIIAMU, 1 bubnnoreka [IOK
peo0pa3oBaHUs YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAXKEHUMN
[Ipumenenue npobeii u
IPOLIEHTOB JJIsl pEUICHUS
4 ngnﬁnaﬂﬂmi 3azI[)aq u3 1 bubmorexa I[IOK
. N https://m.edsoo.ru/44dd1046
pa3IMYHBIX OTpAaciieil 3HaHUU
Y PEAUTbHOU )KU3HU
[Ipumenenwne npobeii u
MIPOLIEHTOB ISl PELIECHUS
5 Hgnﬁnazlﬂmil 3a§aq u3 1 bubmorexa I[IOK
. . https://m.edso0.ru/d99d8c74
pa3IMYHBIX OTpaciieil 3HaHU!
U peasbHOU KU3HU
JleficTBUTENbHBIE YUCIIA. Bubmiorexa [IOK
6 ParnmoHa bHbBIE U 1

MppalMOHAIBHBIE YUCIA

https://m.edsoo.ru/2f36a36f
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Apudmernueckue onepanun

7 C IEUCTBUTEIBLHBIMU bubmorexa LJOK
https://m.edsoo.ru/a97a12d9
YHCIaMHu
[Ipubnuxéunnie
BBIYMCIIEHUS, IIPABH
8 Oprr(;HeG;msI )HS)I?KH;I?a u bubmorexa ITOK
’ https://m.edsoo.ru/cb723fbd
OIICHKa pe3yJbTara
BBIYUCICHUN
ToxnecTBa u
9 T(?)K;[I:cCTB;lHHHe bubmorexa LJOK
https://m.edsoo.ru/3a23ac15
npeobpazoBaHus
10 YpaBHEHUE, KOPEHD bubnuoteka [IOK
ypaBHEHUS https://m.edsoo.ru/11ac68be
11 HepasenctBo, pemienue bubnnoreka IOK
HEpaBEHCTBA https://m.edsoo.ru/50bdf26d
bu6anoreka [JOK
12 Meron nitepsaios https://m.edso0.ru/775f5d99
13| poumonamint ypusmer i bumiorexa LIOK
https://m.edsoo.ru/6ec7al07
HEPaBCHCTB
KontponpHas pabora 1o
teMe "MHoXecTBa
14 palMOHAIBHBIX U bu6mmoreka [IOK
JIEACTBUTEIILHBIX YUCET. https://m.edso00.ru/1914a389
PanmionanbHpIe ypaBHEHUS H
HEpaBEHCTRB"
5 | e o s B LOK
' https://m.edsoo.ru/226eeabf
oOpaTtHble QYHKIMH
16 I'paduk Gynkmuun. O6nacTh bubnmnoreka [JOK
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ONPENIEICHUS U MHOKECTBO
3HaueHu# ¢pyHkuuu. Hymun
¢ynkuuun. [TpomexyTku
3HAKOIIOCTOSIHCTBA

https://m.edso0.ru/763e75ee

YETHbIE U HEUETHBIE

bu6mnoreka [IOK

17 byHKIUH https://m.edsoo.ru/ff4564ad
CreneHp ¢ LEIIBIM
18 nokaszartenem. CtannapTHas bubnnoreka IIOK
dopma 3anucu https://m.eds00.ru/66446d3e
IEUCTBUTEIILHOI'O YHCIIa
Hcnoan30Banne moaxoasmien
dhopmbI 3anucu
19 EUCTBUTEIILHBIX YHUCEN IS bu6auoreka [JOK
pEeIICHUS PAKTUYECKUX https://m.edsoo.ru/6eadc6f1
3a7a4 U TPeACTaBICHHUS
JTAHHBIX
Crenennas QyHKIus C
20 HATYPaJIBHBIM U IIEITBIM bubmoreka [JOK
rokaszaresem. E€ cBolCcTBa U https://m.edsoo.ru/3f25a047
rpaduk
21 ApudmeTndeckuii KOpeHb bubnuoteka [IOK
HATYPaJIbHOU CTCIICHH https://m.edsoo.ru/d82c36d4
29 ApudmeTndeckuii KOpeHb bubnunoreka [JOK
HATypaJbHOM CTEIICHU https://m.edsoo.ru/fe7fc4db
23 CaotiicTBa apu(hMeTHYECKOro bubnnoreka [JOK
KOPHS HATYPaJIbHON CTCIICHU https://m.edso0.ru/d0f0b260
24 CBoiicTBa apu(PMETHIECKOTO bubnuoreka [IOK
KOPHSI HATYPAJIbHON CTETICHH https://m.eds00.ru/c3389865
o5 CaoiicTBa apu(PMETHIECKOTO bubnnoreka [IOK

KOpHsI HATYPaJIbHOW CTENIECHU

https://m.edsoo.ru/444c4b9c
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JleicTBUs C

bu6anoreka LIOK

26 apH(?MeTquCKHMH KOPHoMH https://m.edsoo.ru/54b815¢c5
N—oil cTeneHun
HWCTBUS
27 ﬁifﬂ(;)MeTI/I'-(I:eCKI/IMI/I KOPHSIMU bubmorexa [OK
. https://m.edsoo.ru/83105a0e
N—oil cTeneHun
WCTBUS
28 i,:i)eﬂ(lc)MeTH:eCKI/IMI/I KOPHSIMH Bubmmorexa LIOK
. https://m.edsoo.ru/2ablc7bc
N—oil cTeneHun
HWCTBUS
29 i:i)elfl(ic)MeTI/I:CCKI/IMI/I KOpHSIMU bubmorexa ITOK
B https://m.edsoo.ru/eacb053c
N—oil cTeneHun
HCTBUS
30 il:i)elfl(ic)MeTI/I:eCKI/IMI/I KOPHSIMHU bubmorexa [TOK
U https://m.edsoo.ru/8a5ada51
N—0i1 CTeneHn
31 Pemenune nppanmoHanbHbIX bubnuoteka [JOK
ypaBHEHHUI 1 HEPABEHCTB https://m.eds00.ru/69106ae7
32 Pemenune nppanmoHanbHbIX bubnuoteka [IOK
ypaBHEHUI 1 HEPABEHCTB https://m.edso0.ru/9362fead
33 Pemenune nppanmoHanbHbIX bubnuoteka [IOK
ypaBHEHUI 1 HEPABEHCTB https://m.edso0.ru/78d9b391
34 Pemenune nppanmoHanbHbIX bubnuoteka [IOK
ypaBHEHHI M HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemienne nppanmoHanbHbIX bubnunoreka [JOK
yYpaBHEHMI M HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa 1 rpaduk KOpHS n- bubnunoreka [JOK
Oli cTeneHu https://m.edsoo.ru/ebOcc5e3
37 CaoiicTBa 1 rpaduK KOpHS n- bubnnoreka [IOK

Ol cTeneHn

https://m.edsoo.ru/5f29b9b5
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KonTpoasnas padora no
Tteme "Apupmerndeckuit

bu6anoreka LIOK

38 KOPEHb NI7OH CTCTICHH. https://m.edsoo.ru/f13af630
I/IppaI_II/IOHaJIBHBIG YPaBHCHHA
Y HEpaBeHCTBA"

39 CuHyc, KOCUHYC U TaHT€HC bubnnoreka LIOK
YHCIIOBOTO apryMEHTa https://m.edso0.ru/5f605ed0

40 CuHyc, KOCUHYC U TaHT€HC bubnnoreka IIOK
YHCIIOBOTO apryMEHTa https://m.edsoo.ru/ec9f4d78
ApKCHHYC, apKKOCUHYC U BuGmuorexa LIOK

41 APKTAHTCHE HHCIOBOTO https://m.edsoo.ru/b8f5d49a
apryMmeHra
ApKCI/IHyc, APKKOCHHYC 1 BubimoTeKa LIOK

42 APKTAHICHE JHCIOBOTO https://m.edsoo.ru/f1ff9220
APryMCHTAa
Tpuronomerpruueckas
OKPYKHOCTB, OIIPCACIICHUC BubnroTeKa HOK

43 " PHTOHOMETPIACCINX https://m.edso0.ru/6df195a0
(YHKIMI 91CIIOBOTO
aprymeHra
Tpuronomerpuueckas
OKPYKHOCTB, OIIPCACIICHUC Bu6IHoTeKa HOK

44 1 PHTOHOMCTPIHCCINX https://m.eds00.ru/6b61c578
(hYHKIMI 9UCIIOBOTO
aprymMeHra

45 OcHombIe bubnnoteka [IOK
TPHTOHOMETPIHCCIIE https://m.edsoo.ru/6ed2b3ba
dhopmMyIIbI

16 OcHoBHBIE but6mmoreka [IOK
TPUTOHOMETPUIECKHE https://m.edsoo.ru/fcdd2a2e
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(hopMyIIbI

OCHOBHEBIE

47 TPUTOHOMETPUYECKHE bubmorexa [OK
https://m.edsoo.ru/b8a0ff2f
(dhopMyIIbI
48 ?pcli(z)]il}z)TfeTpH%CKHe bubmorexa LOK
https://m.edsoo.ru/12d1413c
dhopMy bl
I1
49 Tpl?ri)?oa;(e)zgilt;l:wnx bubmorexa LOK
. https://m.edsoo.ru/e248c5fc
BBIpa)KGHI/IPI
50 THprli)?oa;ZESEEZCKHX bubmorexa LOK
. https://m.edsoo.ru/09ba5hb3d
BBIpa)KeHI/II/I
51 THprlg)?Oa;Z:aEEZCKHX bubnmorexa LIOK
p . p https://m.edsoo.ru/1f4655da
BI)Ipa)KeHI/II/I
52 Tnpjﬁ)?oal\iz:aiﬁ:cxnx bubmmorexa LIOK
P . p https://m.edsoo.ru/76ce9958
BI)Ipa)KeHI/II/I
53 THP;I%?Oa;ZEaEf{IZCKHX bubnnorexa LIOK
P P https://m.eds00.ru/8fa598b5
BI)Ipa)KeHI/II/I
54 feII/II;Z};IP(I)?vIeT HUYECKHUX bubnnorexa LIOK
P N p https://m.edsoo.ru/6baefel9
YpaBHEHUU
55 felldurf)};lpcl)iaeT HUYECKUX bubnnorexa LIOK
P o p https://m.edsoo.ru/alf8d141
YpaBHCHHUH
56 Pemenne but6mmoreka [IOK
TPUTOHOMETPUYECKUX https://m.edso00.ru/65a0f2d0
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YpaBHEHUN

Penienue

57 TPUTOHOMETPUUECKUX bubmorexa LOK
N https://m.edsoo.ru/0d8a770d
ypaBHEHHI
Pemenn
58 TSHFZHOi&eTpHLIGCKHX bubmmorexa LTOK
N https://m.edsoo.ru/cec28774
ypaBHEHU
Pemenn
59 T;HFT)HOTVICTPI/I'-IGCKI/IX bubmorexa [TOK
N https://m.edsoo.ru/e6eec650
ypaBHEHUM
O00011eHE 10 TEMaAM
"OCHOBHBIC
60 TPUTOHOMETPUYECKHE bubnnoreka IIOK
(bopMyIIBL. https://m.edsoo.ru/ae44ac4c
Tpuronomerpuueckue
ypaBHEHUA"
KonTponbsnas padora no
teme "DopmyIibl
61 TPUTOHOMETPHH. bubnuoteka [IOK
TpUroHOMETPHUYCCKHUE https://m.edso0.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
npoBepouHas paboTa
Apudmerndeckas u
reoMeTpuyuecKasi Mporpeccu.
62 Hcnonb3oBanue nporpeccun bubnnoreka [JOK
JUISL PEIICHHS] peaTbHBIX https://m.edso00.ru/d36669f8
3a/1a4 MPUKJIIAJHOTO
Xapakrepa
63 beckoneuno yobiBarormias bubnmnoreka [JOK

I'COMCTPHUYCCKAA IIPOrpCCCHsl.

https://m.edsoo.ru/l1cbf72bl
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CymMma OeCKOHEYHO
yOBbIBaromen
TCOMETPUYECKON MTPOrPecCruu

64 dopmyra CI0KHBIX 1 bubnnoreka LIOK
MPOIICHTOB https://m.edsoo.ru/538fc437
65 dopmyra CI0KHBIX 1 bubnnoreka LOK
MPOIICHTOB https://m.edsoo.ru/c2627eca
O060011eHME,
o | et i | Bumorers 110K
https://m.edso0.ru/33e6629¢
MaTeMaTudeckoro anaian3a 10
Kjacca
67 | pasora Becposentionan 1 BuGiorexa LIOK
https://m.edso0.ru/188bbf6c
poBepoyHas pabora
O000111eH1E,
o | eoememmain | Bumorea 10K
https://m.edso0.ru/49f1b827
MaTeMaTHuueckoro aHamusa 10
Kj1acca
OBIIEE KOJIMYECTBO HACOB 63

110 IIPOTPAMME
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11 KJIACC

KoaunuecTBO YacoB

DJIeKTpPOHHbIe UG POBbIE

Ne Tema ypoka KonT I Hata o0pa3oBaTeJibHbIE
w/n Beero POJIbHbIE pPaKTHYeCcKHue W3yeHus p
padoThI padoThI pecypchl
1 CreneHb ¢ palMOHAIBHBIM 1 bu6anoreka [JOK
HoKazaresieM https://m.edso0.ru/a52939b3
. but6mmoreka [IOK
2 Cpoiictaa crenen 1 https://m.edsoo.ru/ff601408
3 [IpeoGpazoBaHue BbIpaKeHHI, 1 bubnnoreka IIOK
COJIep KAIUX PallMOHAIbHBIC CTCIICHH https://m.edso0.ru/3d87e248
4 [IpeoGpazoBaHue BbIpaKeHHI, 1 bubnnoreka IIOK
COJICp KAIIUX PaIlMOHAIbHBIE CTCIICHH https://m.edsoo.ru/343c6b64
5 [IpeobpazoBanue BhIpaKeHUH, 1 bubnuoteka [JOK
COJIEp KAIIUX PallMOHAIbHBIE CTCIICHH https://m.edsoo.ru/4064d354
6 [Toka3zarenbHbIE YpABHEHUS U 1 bubnuoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3zarenbHbIC YpaBHEHUS U 1 bubnuoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
8 [Toka3zarenbHbIE YpABHEHUS U 1 bubnuoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [TokazarenbHble ypaBHEHUS U 1 bubnnoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS U 1 bubnunoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
11 [TokazarensHas QyHKIMS, €€ 1 bubnmoreka [JOK
CBOICTBA U rpaduk https://m.edso0.ru/85bc8132
12| “Crenem o pasmonammo 1 1 bubmiorera LIOK
https://m.edso0.ru/58e8e2f2
nokasarenem. [loka3arenbHas
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¢bynkmms. [TokazaTenbHbie ypaBHEHUS
1 HepaBeHCTBa"

bubnnoreka LIOK
13 Jlorapu¢u vincna https://m.edsé}).ru/3e3230d4
14 JlecsTnuHbIE U HaTypaJIbHBIC bubnuoteka [{OK
Jorapu@MeI https://m.edsoo.ru/lea72162
15 [IpeoOpazoBaHue BbIpaKeHHUI, bubnnoreka IIOK
coJiepKanux JorapupMel https://m.edsoo.ru/da48154c
16 [IpeoOpazoBaHue BbIpaKeHUI, bubnnoreka IIOK
coJiepKanuX JorapupMeI https://m.edsoo.ru/4beff03b
17 [IpeoGpazoBaHue BbIpaKeHHI, bubnnoreka IOK
coJiepKanux JorapupMel https://m.edsoo.ru/fe189f2d
18 [IpeoGpazoBaHue BhIpaKeHHI, bubnnoreka IIOK
coJiepKanuXx JorapudMebl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckue ypaBHEHUS U bubnuoteka [JOK
HEPaBEHCTBA https://m.eds00.ru/3034724e
20 Jlorapudmudeckue ypaBHEHUS bubnnoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmudeckue ypaBHEHUS bubnnoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
22 Jlorapudmudeckne ypaBHEHUS | bubnunoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmudaeckas QpyHKIus, eé bubnunoreka [JOK
CBOICTBA U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmudeckast GyHKIHS, €€ bubnmoreka [JOK
CBOICTBa U rpaduK https://m.eds00.ru/9d102051
o5 Tpuronomerpuueckue GyHKIMH, UX bubnmoreka [JOK
CBOMCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue QyHKINHU, UX bubnnoreka IIOK

CBOWCTBA U TpapuKu

https://m.edsoo.ru/d2e4601b
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27 Tpuronomerpuueckue QpyHKINH, UX bubnnoreka IIOK
CBOMCTBa U Tpadukn https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuueckue GpyHKINH, UX bubnnoreka LIOK
CBOWMCTBa U rpadukn https://m.edso0.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPHYECKUX bubnnoreka IIOK
HCPABCHCTB https://m.edsoo.ru/5272b9%al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnnoreka IIOK
HCPaBEHCTB https://m.eds00.ru/0c837397
31 [IpuMepsl TPUTOHOMETPUYECKUX bubnnoreka IIOK
HCPABCHCTB https://m.edsoo.ru/e6e1901f
30 [IpuMepsl TPUTOHOMETPUUYECKUX bubnnoreka IOK
HCPABCHCTB https://m.eds00.ru/0f903c75
KonTponbsnas padota no teme
"Jlorapudmudeckass QyHKITHUS.
3| nepanenersa Tpmronowerpaeckie BuGmorexa LIOK
https://m.edso0.ru/10130727
GyHKIUM ¥ UX
rpa¢uku. TpuronoMmerpuyeckue
HepaBeHCTBA"
bubnnoreka [IOK
34 | HenpepbiBiibic dyniuin ity o0 1/403bfb0d
35 MeTon MHTEPBAJIOB ISl PEIICHUS bu6mmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 MeTon MHTEPBAJIOB JIJIsI PEIICHUS bu6mmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb
bubnuoreka [JOK
37 Ipoussonsas pyniiun https://m.edS(I)_E).ru/0731ad3d
bubnuorexa [JOK
38 ITpoussonsas hyniciun https://m.edscl){).ru/723dd608
39 ['eomerpuueckuii U GU3NIECKUIA bubnnoreka IIOK
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CMBICJI ITPOU3BOAHOMN

https://m.edsoo.ru/6c8d36ff

40 I'eomeTrpuueckuii U pusndecKuii bubnnoreka LIOK
CMBICII IIPOU3BOTHON https://m.edsoo.ru/a413ecad
a1 [Ipon3BOIHBIE IIEMEHTAPHBIX bubnnoreka IIOK
GbyHKIHi https://m.edsoo.ru/c7550e5f
42 [Ipon3BOIHBIE IIEMEHTAPHBIX bubnnoreka IIOK
byHKIHi https://m.edsoo.ru/14ab3cdb
43 [Ipon3BoHass CyMMBI, IPOU3BEACHUS, bubnnoreka IIOK
YaCTHOTO (DYHKITUI https://m.edso00.ru/c12a0552
44 [Ipon3BoaHAasA CyMMBI, IPOU3BENCHNS, bubnnoreka IIOK
YaCTHOTO (DYHKITUI https://m.edso0.ru/d598f201
45 [Ipou3BogHas CyMMBI, IPOU3BENCHNS, bubnnoreka IIOK
YaCTHOTO (DYHKITUI https://m.edsoo.ru/1de34d4d
16| neernonarino bysmn a1 Butmorexa LIOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 3KCTPEMYMBI
| e moomon B 0K
https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U 3KCTPEMYMBI
18| neerenonasino byssetni Butmorexa LIOK
https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb U 3KCTPEMYMBI
o | Homeneme enmomon Bumores 110K
https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U 3KCTPEMYMBI
50 E;;;;?:;Z:OH:HHS;JEIEe(;?];(uﬂﬂ Ha bubmorexa I[IOK
https://m.edsoo.ru/fac78f05
OTpE3Ke
51 HaxoxxneHnrne HanOonbIIero u bu6aunoreka LIOK

HAaMMEHbIIET0 3HauYeHusl QYHKIMH Ha

https://m.edsoo.ru/fb6a8acf
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OTpe3Ke

Haxoxnenne HanOoJIbIIETO U

bu6anoreka LIOK

52 HaMMEHBUIET0 3HaYeHUs] QYHKIUU Ha https://m.edsoo.ru/cffch7e5
OTpe3Ke
53 E;;;;?BGI?IE:OH:}I;I:QZJ:{BP?;eg;I?KHI/II/I Ha bubmorexa ITOK
https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxxaenue HanOosbIiero u
o4 H;H;e}fbemel?o ijq(;J;Hﬂe(b;HKHI/II/I Ha bubmorexa ITOK
https://m.edsoo.ru/ad15000e
OTpe3Ke
55 E;;I(;zf:;llg:o}lj;fqoeibieg;?l(unn Ha Bubmmorexa LIOK
https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHnenne poru3BOAHOMN JJIs
o | Mmoo pmra Busorea 10K
’ https://m.edso0.ru/13205d80
ofpeziesieHus: CKOPOCTH Tpoliecca,
3aJIaHHOTO (POPMYJION MK TpaduKOM
7 | oo o o s Busorea 101
on https://m.edsoo.ru/f8ed5f99
IPOU3BOTHOM
58 [TepBooOpaznas. Tabnuia bubnunoreka [IOK
MIEPBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabnuia bubnnoreka [JOK
MIEPBOOOPA3HBIX https://m.eds00.ru/30c3697b
60 WNuTterpain, reoMmeTpudeckuii u bubnmoreka [JOK
(bu3nueckuii CMBICI HHTETpaia https://m.eds00.ru/391272c9
61 WNuterpain, reoMmeTprudeckuii u bubnmoreka [JOK
(bu3nvecKuii CMBICT MHTErpaa https://m.edso0.ru/d359fb5f
62 WNuTerpan, reomeTpuyeckuii u bubnnoreka IIOK
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(bu3nyecKuil CMbICI HHTErpaia

https://m.edsoo.ru/07eb464b

63 Brruncnenue unTerpana no gopmyiie bubnnoreka LIOK
Herorona—Jleii6runa https://m.edsoo.ru/b9b225c3

64 Boruncnenue unTerpana no ¢popmyiie bubnnoreka IIOK
Herorona—Jleiibrnma https://m.edsoo.ru/b800deb4

65 Boruncnenue unTerpana no ¢gopmyiie bubnnoreka IIOK
Herorona—JIeiiOnuna https://m.edsoo.ru/f5eed075

66 Boruncnenue unTerpana no ¢popmyiie bubnnoreka IIOK
Herorona—JIeiibruna https://m.edsoo.ru/41da431a

67 CucreMbl IMHEWHBIX ypaBHEHU BH6H_HOTGKa LIOK

https://m.edsoo.ru/b648235a

68 CucreMbl JIMHEHHBIX ypaBHEHUM BH6H_HOTGKa LIOK

https://m.edsoo.ru/5ab83864
Pemenue npukiiagabix 3a1a4 ¢
. bu6auoreka [JOK

69 ;;rBOIf;;}P?ﬁCHCTeMH JMHCHHBIX https://m.edsoo.ru/a4d65ee5

Pemenue npukiiagaeix 3a1a4 ¢
. bu6mmoreka [IOK

70 ;I;rBof?el;II:ﬁCHCTeMH JTHCHHRIX https://m.edsoo.ru/aa5962el
CucreMbl 1 COBOKYITHOCTH LIEJIBIX,

71 paIMOHANbHBIX, UPPAIIMOHAIIBHBIX, bubnunoreka [JOK
MOKAa3aTeIbHBIX, JIOTApU(HMUUECKUX https://m.eds00.ru/48190472
ypaBHEHHI U HEPaBEHCTB
CucreMbl 1 COBOKYITHOCTH LIEJIBIX,

79 palMOHAIIBHBIX, UPPALUOHAIIBHBIX, bubnmoreka [JOK
MOKAa3aTeIbHBIX, JIOTAPU(DMUUECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUU U HEPABEHCTB
CuctemMbl U COBOKYITHOCTH LIEJIBIX,

73 paIMOHANILHBIX, UPPAIIMOHAIBHBIX, bubmmorexa ITOK

MOKa3aTeNbHBIX, JIOTapu(PMUIECKIX

https://m.edsoo.ru/7ab8d17e
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YpPaBHEHUI 1 HEPABEHCTB

Cucremsl u COBOKYITHOCTH LCJIbIX,

74 paLMOHAJIIBHBIX, UPPALMOHAJIBHBIX, bubnnoreka LIOK
MOKA3aTeNbHBIX, JTOrapHU(pMAICCKUAX https://m.edsoo.ru/81cccfe9
YpPaBHEHUI 1 HEPABEHCTB

75 Wcnonb3oBanue rpapukoB QyHKINN bubnnoreka IIOK
JUISL pEIICHYs YPaBHEHHI U CUCTEM https://m.eds00.ru/039949bf

76 Wcnonb3oBanue rpagpukoB QyHKINN bubnnoreka IIOK
JUISl pEIICHYs YPaBHEHHI U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMmeHeHne ypaBHEHUH, CUCTEM U

- HEPABEHCTB K PEIIECHUIO Bubsmotexa [IOK
MaTeMaTHYeCKUX 3a/1a4 U 3a7a4 U3 _

PASTHIHBIX OBNACTEH HAYKH I https://m.edsoo.ru/ca878deb
peTbHOU )KU3HU
KonTposnbsnas padota no teme
78 "I/IHTSFpaJI u e?o MIPUMEHEHUS. bubmorexa I[IOK
on https://m.eds00.ru/471c735b
Cucrembl ypaBHEHHI

79 Harypanbenbie v 1ienbie yucia B bubnuoteka [IOK
3ajauax U3 peaabHOM KUIHH https://m.edsoo.ru/3ceel327

80 HarypanbeHsbie v 1ienbie yucia B bubnuoteka [IOK
3a/1avax U3 peasbHOM )KH3HU https://m.edsoo.ru/a35a131d

81 Harypanbnbie v 1ienbie yucia B bubnunoreka [IOK
3a/1auax U3 peasbHOM KU3HU https://m.edsoo.ru/ef10c4f9

bubnnoteka [IOK

82 [Ipu3Haky eIMMOCTH 1ENBIX YHUCEeIl hitps://m.eds00.ru/51696a67

but6mmoreka [IOK

83 [Tpu3Haku AeTUMOCTH HEIBIX YHCEIT https://m.edso0.ru/fah81c0e

but6mmoreka [IOK

84 [Ipu3Haky JeIMMOCTH 1ENbIX YHUCEel https://m.eds00.ru/ef2c6e43

85 [ToBTOpeHue, 06001IIEHNE, bu6mmoreka [JOK
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CHUCTEMaTH3alMs] 3HAHUU. Y paBHEHHUS

https://m.edso0.ru/0312cf8c

86 [ToBTOpEeHnue, 060061ICHHE, bu6anoreka LIOK
CHCTEMaTH3aIUsl 3HAaHUH. Y paBHEHHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEenue, 06001ICHHE, bu6mnoreka [IOK
CHCTEeMAaTU3aIMsl 3HAHUH. Y paBHCHHS https://m.edso0.ru/e8b87729
88 [ToBTOpenue, 060061ICHHE, bu6anoreka [IOK
CHCTEeMAaTU3aIMsl 3HAaHUH. Y paBHCHHS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, 06001ICHHE, bu6anoreka [IOK
CHCTeMaTU3aIMsl 3HaHUH. Y paBHCHHS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 06001ICHHE, bu6auoreka [JOK
CHCTEMAaTH3aIMsl 3HAHUH. YpaBHCHHS https://m.edso0.ru/337aad59
IToBTOpEHM HU
91 CHOCTeON?aeTHsZ,u;?{Of;I;;Hﬁe’ bubmorexa [TOK
' https://m.edso0.ru/a86014el
Hepasencra
32| cnremammsa . buSmmorera LIOK
' https://m.edsoo.ru/5c45a60a
Hepasencra
33| cneremamm s Bumiorera LIOK
' https://m.edso0.ru/19304aba
Hepagsencra
[ToBTOpEeHUE, 06001ICHHE,
94 CUCTeMaTH3alMsl 3HaHU! bubmmorexa LIOK
' https://m.edsoo.ru/c3d4b282
Hepasencra
35 | cnerermmsmann s, Crrens Bumiorera LIOK
. ) https://m.edsoo.ru/a20b8a4c
ypaBHEHUH
96 gfciiﬁi&iih;iofiziﬁe,CI/ICTGMBI bubmorexa [IOK
. ) https://m.edsoo.ru/a012476d
ypaBHEHUI
97 [ToBTOpeHue, 06001IIEHNE, bu6mmoreka [JOK
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cucrematuszanus 3HaHu. OyHKIUH

https://m.edso0.ru/d620c191

98 [ToBTOpEeHnue, 060061ICHHE, 1 bu6anoreka LIOK
cUCTeMaTHu3aIs 3HaHui. OyHKIMK https://m.edsoo.ru/7017196f

99 Hrorosas KOHTpoIbHAs paboTa 1 ﬁtptlgg:l;l/ﬁz:jasic.)rﬁﬁmc%%

bu6anoreka [IOK

100 | Wrorosas KOHTpOJbHas pabora 1 https://m.eds00.ru/2276973
O000111eHIE, CHCTEMATH3aIIUS

101 3HAaHUM 3a Kypc aireOpbl U Hayal 1 bubnnoreka IIOK
MareMaThudeckoro agaiausa 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O000111eHIE, CHCTEMATH3aIIUS

102 3HAaHUM 3a Kypc aireOpsl U Hayal 1 bubnnoreka IIOK
MareMaTudeckoro agaiausa 10-11 https://m.edsoo.ru/cead345e
KJIACCOB

OBILIEE KOJIMYECTBO YHACOB I1O 102

I[TPOTPAMME
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PABOYASA ITIPOTPAMMA YUEGHOI'O KYPCA
«T'EOMETPUS»

HOACHUMTEJIBHASA 3AIITMCKA

BaxxnocTp yueOHOTO Kypca TE€OMETpUM  HAypOBHE  CpPEIOHEro OOIIero
oOpazoBaHus  OOyCJIOBJIEHA  MPAKTUUYECKOW  3HAYUMOCTBIO  METANpPEIMETHBIX U
MPEAMETHBIXPE3YJIHTaTOB 0oOy4eHHs] TEOMETPUU B  HAMpPABJICHUH  JIMYHOCTHOTO
pasBuTus  oOywaromuxcsi,  (GopmMupoBaHus — (PYHKIIMOHAIBHON MaTeMaTU4ECKON

TPAaMOTHOCTH, M3Yy4YEHHUS JAPYTHUX Yy4eOHbIX JUCHUIUIMH. Pa3BuTue y oOywaromuxcs
MPAaBWIbHBIX  TPEACTaBIECHUA O CYHNIHOCTH U  MPOUCXOXKIACHUU TECOMETPHUUECCKUX
abcTpakiuii, COOTHOIIEHU U pealbHOTO M WJCAILHOTO, XapaKTepe OTpaKeHUs
MaTeMaTU4EeCKOM HAyKOH SIBJICHUN W MPOLECCOB PEAJbHOIO0 MHPA, MECTE I'€OMETPUU B
CHUCTEME HAyK W POJM MAaTeMaTHYECKOTO MOJCIUPOBAHMUS B HAy4YHOM TO3HAHWU H B
MPaKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUSI O0YUAIOMIUXCS, a TaKXKe
KaueCTB MBIIIJICHUS, HEOOXOAUMBIX JJIs afanTallid B COBpeMEHHOM ol1ecTBe. ['eomeTpus
ABJISIETCSI OJJHUM M3 0a30BBIX MPEIMETOB Ha YpOBHE CpeAHEro olIiero oOpa3zoBaHUs, Tak
Kak oOecreyuBaeT BO3MOXKHOCTh H3yYCHMsI KaK JAUCIUIUIMH
€CTECTBEHHO-HAYYHOI HAIIPaBJICHHOCTH, TaK U T'YMAHUTAPHOM.

Jloruueckoe MbllIeHHE, PopMUpyeMOe MPU U3yUYEeHUH OOYYAIOIMIMMHUCS MOHATUHHBIX
OCHOB T'€OMETPUM U IOCTPOCHHM LEMOYKU JIOTUUECKUX YTBEPXKICHHU B XOJE PELICHUS
F€OMETPUUYECKUX 3a/lady, YMEHHUE BBLABUTaTh M ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSI TIPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIAa, B YaCTHOCTH U3 Kypca
(hU3uKH.

YMeHHEe OpUEHTHPOBATHCS B IMPOCTPAHCTBE WIPAET CYUIECTBEHHYIO POJIb BO BCEX
o0nacTsX neATeabHOCTH denoBeka. OpueHTalus 4elloBeKa BO BPEMEHH U MPOCTPAHCTBE —
HEOOXOJMMOE YCJIOBHE €TI0 COIMAIBHOTO OBITHA, (popMa OTpa)KeHHsI OKPYKAIOIIETO MHUPA,
yCIIOBUE YCIIEUTHOTO T[IO3HAHUS M aKTHBHOIO MIPEeoOpa3oBaHUs JEHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMH 00Opa3zaMu OOBEIUHSET pa3Hble BUABI  Y4eOHOM
U TPYIOBOM  NEATEIBHOCTH,  SABIACTCA  OJHUM U3 MPOQPECCHOHATBHO BaXXHBIX
KauyecTB, MOATOMY aKTyallbHa 3a7ada (OpMUPOBAHUS Y OOYUYaAIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIIJIEHUST KaK Pa3HOBHUJIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUUECKOU IEATEIbHOCTH 110 MHOTHM HalpaBJICHUSIM.

Ilenr ocBoeHus mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
o0ydeHus: — 00Ieo0pa3oBaTeIbHOE W OOIICKYIbTYPHOE pa3BUTHE OOYYAIOIIHUXCS Yepes
o0Oecrie4yeHre BO3MOXHOCTH TPHOOPETEHHUS U  HCIOJb30BAHUS  CHUCTEMATHYECKHX
T€OMETPUYECKUX 3HAHWM W JIEHCTBUN, CHEIMUPUYHBIX TEOMETPHUH, BO3MOXKHOCTHU
YCHEIIHOTO TPOAODKEHHUS 00pa3oBaHWs IO  CIEUUAIBHOCTSM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPUHU.

[IpuoputeTHpiMM  3a7ayaMu  OCBOEHUs  yueOHoro kypca «l'eomeTpuu» Ha
6a3oBoM ypoBHe B 10—11 kiraccax sSBISIOTCS:
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dbopMHupOBaHUE TPEACTABICHUS O TEOMETPUH KaK YacTH MHUPOBOW KYyJIbTYpHl H
OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

dbopMupoBaHHE TPEICTABICHUS O MHOTOTPAaHHMKAX W TellaX BpalleHUs Kak O
BOKHEHIIIMX MAaTEMaTHYCCKUX MOJCIAX, TMO3BOJISIONINX OIMUCHIBATh M HM3y4YaTh pa3HbBIC
SIBJICHUS OKPY’KaIOILEro MUpa;

dbopmMupoBaHHE YMEHHS Paclo3HaBaTh HA YEPTEKaxX, MOJACISIX W B PEATbHOM MHPE
MHOTOTPAaHHUKH U TeJa BPAIICHUS;

OBJIAJIECHUE METOJJaMU pEIIEHHs 3aJad Ha TOCTPOCHHMS Ha HM300pakKeHUSX
MPOCTPAHCTBEHHBIX (UTYP;

(dbopmupoBaHue YMCHHUS OTIepUpPOBATH OCHOBHBIMU TOHITHSIMH O
MHOTOTPaHHUKAX M TeJIaX BPAIICHUS U UX OCHOBHBIMU CBOHCTBAMU;

OBJIQJICHUE AJTOPUTMAMHM PCIICHUS OCHOBHBIX THUIIOB 3aja4, (POpMHUpOBAHUE YMEHUS
MPOBOJUTH  HECIOKHbIE  JOKa3aTeJIbHbIE  PAacCyXACHHS B  XOJ€  pEeUIeHHs
CTEpPEOMETPUUYECKUX 3aJ[ay U 3a/1a4 C MPAKTUYECKUM COJIEP)KaHUEM;

pa3BUTHE MHTEIUIEKTyaJIbHBIX M  TBOPYECKHX CIIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEILHOW aKTUBHOCTH, UCCIICIOBATEIIBCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHUS;

dbopmMupoBaHue (QYHKIMOHATHLHOW TPAaMOTHOCTH, PEJICBAHTHON T€OMETPHH: YMCHHE
pacro3HaBaTh TPOSBICHHUS T€OMETPUYCCKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pPCATBbHBIX JKM3HCHHBIX CHUTYallUSIX W TPU M3YYCHUU JPYIHX YYeOHBIX IPEIMETOB,
IPOSIBIICHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (JOPMYyJIMPOBATh UX Ha SI3bIKE T€OMETPUU
U CO3/1aBaTh N€OMETPUYECKHE MOJIENH, MPUMEHATh OCBOCHHBIM reOMEeTpUYEeCKUil ammapar
JUIA PEIICHUs] TMPAKTUKO- OPUEHTHUPOBAHHBIX 3a/1ay, HHTEPIPETHPOBATH U OICHUBATh
MOJTyYEHHbIE PEe3yJIbTaThl.

OTnuuuTenbHOW OCOOEHHOCTBIO MPOTPaMMbl MO TEOMETPUU SIBISIETCS BKIIOYEHUE B
Kypc CTEpeOMETpHM B Hayalle ero W3y4YeHHMsl 3a/ay, pellaeMblX Ha YpOBHE
UHTYUTUBHOTO TO3HAHUS, U OINpeAeIEHHbIM 00pa3oM OpraHM30BaHHas padoTa HaJ HUMH,
YTO CHOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOTO M  MPOCTPAHCTBEHHOTO  MBIIUICHHUS,
CTUMYJUpPYET TMPOTEKAHHE MHTYUTUBHBIX MPOILECCOB, MOTHUBHPYET K JajbHeiIemy
U3YYEHHUIO MpeMeTa.

[Ipennourenne oTHAETCS HATISAHO-KOHCTPYKTHMBHOMY METOJy OOy4YeHHs, TO €CTb
TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh MPEIMETHO- MPAKTUUYECKON
NeSTENIbHOCTU.  Pa3BUTHE  MPOCTPAHCTBEHHBIX  MPEACTaBIEHUN y OOydaromuxcsi B
Kypce CTepeoMeTpUM TPOBOAMTCS 3a CUéT  pelieHus 3aJady  Ha  CO3JIaHue
MPOCTPAHCTBEHHBIX 00pa30B M 3a7a4 Ha OMEPUPOBAHKE MPOCTPAHCTBEHHBIMU  OOpa3aMi.
Coznmanme oOpaza TPOBOAMUTCS C ONOPOM HA HATJISIHOCTH, a ONEPUPOBAHKE 0Opa3oM
— B YCJOBHSIX OTBJICUEHHUS OT HATJSJHOCTH, MBICIEHHOTO HW3MEHEHHUsSI €ro HCXOJHOTO
COJIEp/KaHUSI.

OCHOBHBIMH  COZCpXKATEIbHBIMU JIMHUSIMH ~ y4eOHOrOo Kypca «l'eomeTpus» B
10-11  maccax  sBusitorcsa:  «MuororpanHukm»,  «lIpsMble ¥ TUIOCKOCTH B
npoctpaHcTBey, «Tenma BpameHus», «BeKTOpbl U KOOpAUHATHI B MPOCTPAHCTBEY.
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DopMUPOBAHHUE JIOTMUECKMX YMEHUN paclpeaessieTcss HE TOJBKO IO COJEpKaTeIbHBIM
JIMHUSAM, HO U 10 ToJaM 00y4YeHUsI Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl.

Copepxanne oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3YJIbTaTaM OCBOECHHS
MpOrpaMMbl IO TE€OMETPUHU, PACHPEICIEHHBIM O rojaM OOy4YeHHs, CTPYKTypHUpPOBAHO
TakUM O00pa3oM, YTOObI OBJIAJIEHUE TEOMETPUUYECKUMHU TMOHATHUSMU U HaBBIKAMU
OCYUIECTBJISUIOCH  MOCJIEOBATENIbHO M MOCTYNAaTeNbHO, C COOJIIOJIGHUEM TPUHLHUIIA
MIPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJINUCH B OOLIYI0 CUCTEMY I'€OMETPUUYECKUX
MpeacTaBIeHUuN  oOydaroluxcs,, pacmupsas U yrayomsas e€, o0pasys NpouHbIe
MHO>KE€CTBEHHbIE CBS3H.

OOmiee 4YHMCIIO YacoOB, PEKOMEHIOBAHHBIX Uil HM3y4eHUs Y4YeOHOro Kypca
«I"eomerpusi» — 102 yaca: B 10 kimacce — 68 yacos (2 yaca B Henento), B 11 knacce — 34 yaca
(1 gac B Henemto).

COJAEP)KAHUE OBYUYEHUS
10 KJIIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHSITUSI CTEpEOMETpUU. Touka, MpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsaTie 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU H
CJIEJICTBUS U3 HUX.

B3anMHOe pacrionokeHne NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJIEIbHbIE
U cKpeluBaromuecs npsmsele. [lapannenbHOCTh MPSAMBIX M IUIOCKOCTEM B IMPOCTPAHCTBE:
napajuieJbHbIE MPSMbIE B MPOCTPAHCTBE, MMAPAILIEIBHOCTD TPEX MPSMBIX, MAPaIEIbHOCTD
OpsIMOM M IIJIOCKOCTH. YTJIBI C COHANpPaBICHHBIMU CTOPOHAMH, YroJl MEXIY NPSIMBbIMHU B
npoctpancTBe. llapajienbHOCTh IJIOCKOCTEH: MapajulelibHble IUIOCKOCTH, CBOMCTBA
napajuleNibHbIX IIockocTei. [lpocTeiimne mnpocTpaHcTBeHHbIE (QUTYphl Ha TIOCKOCTH:
TeTpa’ip, Ky0, mapajuieenune, MoCTpOeHUE CEUYSHU M.

[lepnieHAUKYASAPHOCT MOPSIMOM W IUIOCKOCTU: MEPHEHAUKYJSIPHBIE TMPSIMBIE B
IPOCTPAHCTBE, MpAMbIE MapauiebHbIE W MEPIEHAUKYJAPHbIE K IUIOCKOCTH, NPU3HAK
NEPHEHANKYISIPHOCTH MPSMOW U IUIOCKOCTH, TE€OpeMa O MpsMOM MEepIEeHAUKYIJISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN yIOJI,
JIMHEWHBIN YTOJI ABYTPAaHHOTO yria. [lepneHaukyisp 1 HaKIOHHbBIE: PACCTOSIHUE OT TOYKHU JI0
TJIOCKOCTH, PACCTOSIHHE OT NPSIMOW JI0 TUIOCKOCTH, MPOEKIUs (PUTYpbl Ha IUIOCKOCTb.
[lepnieHAUKYISPHOCTh IIJIOCKOCTEH: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX IUIOCKOCTE.
Teopema 0 TpEX NMEepHEeHAUKYJIISIpaXx.

MHororpaHHUKH

[ToHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE DJJIEMEHTBl MHOTOTPAaHHMKA, BBIIYKIBIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKA MHOrOrpaHHuka. Ilpusma: n-yromnpHas mpusma,
TpaHM W OCHOBaHUS MPHU3MBI, MpsMas M HAKJIOHHAs NPHU3MbI, OOKOBas M TOJIHAs
MOBEPXHOCTH IpU3MbIL. 1lapannenenumnen, npsMoyroibHbIN MapasieIenIe]
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u ero cpoictBa. I[lupammupa: n-yroipHas nupamujga, TpaHM M OCHOBAaHUE MUPAMUJIBI,
OOKOBass M TIOJHAs IOBEPXHOCTb MHpaMUbI, IpaBUJbHAs M YCEUYEHHAs NHUpaMUAA.
OnemMeHThl NpU3Mbl U nupamMuibl. [IpaBUIbHBIE MHOTOTpaHHUKHU: TOHATHE MPABUIBHOIO
MHOTOTpaHHUKA, NMpaBUJIbHAS MPU3Ma U MpaBUIIbHAsA NUpPaMUJa, IpaBUIbHAS TPEyroiabHas
NUpaMuia U MpaBUJIbHBIN TeTpasap, Kyo. [IpeacraBienue o mpaBUIbHBIX MHOIOIPaHHUKAX:
OKTasp, JoACKa’Ap U ukocarap. CedyeHus: Npu3Mbl U TUPaMUIBIL.

CumMMeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKHU, MPSIMOM, TIIOCKOCTH.
DneMeHThl CHMMETPHUH B TUPaMUJIaX, Mapajljiesenumneaax, IpaBuiIbHbIX MHOTOTPAHHUKAX.

Bbluniciienue 31€MEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yribsl. [lnomanpb
OOKOBOHM TMOBEPXHOCTU M MOJHOM MOBEPXHOCTU MHPSIMOW MPU3MBI, IUIONIA/lb OCHOBAHUM,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsMOM mpu3Mbl. [lmomaas GOKOBOI MOBEPXHOCTH U
MOBEPXHOCTH TMpPaBWJIBHOW NHUPAMUJIBL, TeopemMa O IUIOMAAM YCEUYEHHOM MNUpaMUIbL.
[Tonstue 06 o6bEMe. OOBEM MUPAMUIBI, IPU3MBI.

[Tono6ubie Tena B mpocTpancTBe. COOTHOIICHUS MEXIY IUIOMIAASMU MOBEPXHOCTEH,
00BEMaMU OI00HBIX TEJI.

11 KJIACC

TeJia BpameHus

Hunuaapudeckass MOBEPXHOCTb, 00pa3yrollue HUUIMHAPUYECKOW MMOBEPXHOCTH, OCh
IWIMHIPUYECKOH ToBepxHOCTU. LlunamHap: ocHoBaHuMA W OOKOBas IMOBEPXHOCTD,
oOpa3ytomias ¥ 0Ch, IJIOMIA/Ib OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konunyeckass moBepxHOCTh, 00pa3yoline KOHMYECKOW MOBEPXHOCTH, OCh M BEPIIMHA
KOHMYeCcKoW moBepxHocTH. KOHyC: OCHOBaHME M BepIIMHA, 00pa3yromias U OCh, IIOMIAIb
OOKOBOW M TIOJTHOW MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yoIIie U BBICOTA, OCHOBAHUS U
O0KOBast MOBEPXHOCTh.

Cdepa u map: neHtp, paguyc, JuameTp, IUIOMAab moBepXxHOCTH ceprl. Bzaumuoe
pacnofiokeHue chepsl U INIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe, miomaib cQepsl.

N300pakenue Ten BpalleHus Ha miIockocTu. Pa3BépTka nuinnHIpa 1 KoHyca.

KoMOuHammu ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO
cdepsl, chepa, BOUCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHHUS.

[Tonsitue 06 o6bEéMe. OcHoBHBIE cBoMcTBa 00bEMOB Tein. Teopema 00 00BEME
MPsIMOYTOJILHOTO Mapaiesenunena u cieactsus u3 He€. O0bEM MHapa, KoHyca. O0bEM
mapa ¥ 1iomanas chepsl.

[Tomo6ubie Tena B mpocTpancTBe. COOTHOIICHUS MEXY IUIOMIAASMHU TOBEPXHOCTEH,
o0BEMamMu IOJTOOHBIX TETI.

Ceuenust uunuHapa (mapauieIbHO U NEPHEHAMKYJSIPHO OCH), CEUEHHs] KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXOAIIEe Yepe3 BEPIIMHY ), CEUCHHUS 11apa.
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BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocth M B mnpocTpaHcTBe. CIOKEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCiIO. PasnoxkeHne BekTopa IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno mnapamnenenunena. Pemenue 3amad, CBA3aHHBIX C NPUMECHEHHEM
IpaBWJI JEHUCTBUM C BeKTOpaMH. [IpsAMoyronpHas cucremMa KOOPAMHAT B NPOCTPAHCTBE.
Koopaunatel Bektopa. lIpocreiimme 3amauym B KOOpAMHATAX. YTOJN MEXAY BEKTOPaMHU.
CkanspHoe Npou3BeACHUE BEKTOPOB. BBIUNCIIEHHE YIII0B MEXAY MPSMBIMU U IUIOCKOCTSMH.
KoopanHaTtHO-BEKTOPHBIN METO IPYU PELIEHUH T€OMETPUIECKUX 3a]1a4.

HNPEIMETHBIE PE3YJIBTATBI

K konny obyuenus B 10 kiacce oOyyarouIuiicss MOMy4YUT CIEAYIOLIUE MPEAMETHbIE
pe3yIbTaThI:

OTIEPHPOBATH MOHATUSIMU: TOUKA, TIPSMas, IIIOCKOCTh;

NPUMEHSATh aKCHOMBI CTEPEOMETPUM W  CICACTBUS W3 HUX TPU PEIICHUH
TE€OMETPUIECKHX 3a/aY;

OTIEPHPOBATh TMOHATHSAMH: TAPATUICTBPHOCTh W MEPICHIANKYISIPHOCTh TPSMBIX H
MJIOCKOCTEH;

Ki1accu(uUUpoBaTh  B3aMMHOE  pPACHOJIOKEHHE  NPSAMbIX W IUIOCKOCTEH B
IPOCTPAHCTBE;

OlepUpoBaTh MOHATHAMM: JIByTPaHHbBIM Yroj, TpaHM JBYTPaHHOIO Yyria, pedpo
JBYTPAHHOTO YIJIa, JMHEHHBINA Yroj ABYIPaHHOIO YIJIa, FpayCcHas Mepa IByTPaHHOTO YIJIa;

OIlepUpOBaTh MOHATUSMU: MHOTOTPAHHHUK, BBITYKIJIbIM U HEBBIIYKJIbIH MHOIOI'PaHHUK,
3JIEMEHTBl MHOT'OI'PaHHUKA, PaBUIIbHBII MHOTOTPaHHUK;

pacro3HaBaTh  OCHOBHBbIE  BHJbl ~ MHOTOTPAaHHUKOB  (MHMpamujaa,  IpHU3Ma,
psSMOYTOJIbHBIN Mapaienenunen, Kyo0);

KJ1accu(UUUpoOBaTh MHOTOTPAHHUKH, BbIOMpas OCHOBaHMSA JUIS KJIACCU(UKALUU
(BBIYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, HPAaBUJIbHBIE MHOTOIPAaHHHMKH, IpsIMblE U
HaKJIOHHBIE IPU3MBI, TapajlIeIeIHUIIE Ibl);

ONlepUpOBaTh MOHATHSMM: CEKyIIas IUIOCKOCTh, CEYEHHWE MHOIOI'PAaHHHKOB;

OOBSICHATH MIPUHLIUIIBI TIOCTPOEHUS CEUEHUH, UCIIOIIBb3YsI METO/I CJIE/IOB;

CTPOUTHb CEUYEHHS MHOTOTPAaHHMKOB METOJOM CJI€ZOB, BBIMOJHATH (BBHIHOCHBIE)
IUIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

pemiaTh 3ajJaud Ha HAXOXKJACHUWE T'eOMETPUYECKHX BEJIMYMH 10 obpa3naMm wWin
QITOPUTMaM, HPUMEHSS U3BECTHbIC aHATUTHYECKHE METOJbI MPH PEIICHUU CTaHJAPTHBIX
MaTeMaTUYeCKHX 3ajlad Ha BBIYMCIICHHE PACCTOSHUM MEXIy JByMsl TOUKaMH, OT TOYKHU O
MPSIMOM, OT TOYKH JI0 IJIOCKOCTH, MEX/Ty CKPEIIUBAIOIIUMUCS TPSMBIMU;

pemiaTh 3aJauyd Ha HAxOXJIEHHE T'€OMETPUYECKMX BEJIUYMH 10 oOpa3laM WU
QITOPUTMaM, TPUMEHSS U3BECTHBIC AHAJUTHYECKHE METOAbl TPU  PEHICHUH
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CTaH/JAapTHBIX MATEMaTHYECKHX 3a/a4 Ha BBIYMCIICHUE YTJIOB MEXKAY CKPEIIMBAIOIIUMUCS
MPSIMBIMH, MEX]TY IPSIMOU U IJIIOCKOCTBIO, MEKAY IJIOCKOCTSAMH, IBYTPAHHBIX YTJIOB;

BBIYHCIIATH 0OBEMBI U TUIOLIAAN IOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, TUPAMHIA)
C NMpuUMeHeHueM (QOopMyJl, BBIUUCIATH COOTHOIICHHUS MEXAY IUIOIIAIIMU OBEPXHOCTEH,
00bEMaMH OJJOOHBIX MHOTOI'PaHHUKOB;

ONEpUPOBATHh MOHATHUSAMHU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTH
CUMMETPUHU, LEHTP, OCh U INIOCKOCTh CHMMETPUH (QUTYPBI;

U3BJIEKATD, MpeoOpa3oBbIBATH u UHTEPIPETUPOBATD uH(pOPMALIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYypax, MPEACTABICHHYIO HA YepTeKaX U PUCYHKAX;

MPUMEHATh TeoMeTpuueckue (HakThl JUIsl PEIICHUsS CTEePEeOMETPUYECKUX 3ajad,
MPEAINOoIaralouuX HECKOJIbKO ILIAroB pEIIEHHUs, €ClIM YCJIOBHUS NPUMEHEHUs 3aJaHbl B
SBHOU (popme;

MPUMEHSTh npocTenmme pOrpaMMHBIE CpeacTBa u AIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

MPUBOJUTH MPUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOJIE U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE;

MPUMEHSTH MOTYYEHHbIC 3HAHUSI Ha MPAKTUKE: aHAIU3UPOBATh peajbHble CUTYallUUd U
NPUMEHATh M3yYEHHBIE TIOHATHS B TpoOIecce IMOHCKAa peuleHUs MaTeMaTH4YeCKU
c(opMyIMPOBaHHON MPOOJIEMBI, MOJICIMPOBATh PEabHbIE CUTYallMU Ha SI3bIKE F€OMETPUH,
UCCIIEI0BAaTh IIOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHHUEM TI'€OMETPUYECKHX MOHATUH U
TEopeM, ammapara aareOpbl, pemarb NPakTUYECKHE 3a/layM, CBSI3aHHBIE C HAXOXAECHUEM
reOMETPUYECKUX BEJINYMH.

K xoniry oOyuenus B 11 kiaacce o0ydaromuiicss HAyIuTCs:

ONIEPHPOBATh  TMOHATHAMH:  IWIMHAPUYECKAass  IOBEPXHOCTh,  0OOpa3yrolue
IWIMHAPUYECKOH TOBEPXHOCTH, IMIIMHAP, KOHHYECKas IOBEPXHOCTh, 0Opa3yrolue
KOHHYECKOW MOBEPXHOCTH, KOHYC, chepruecKasi TOBEpXHOCTb;

pacro3HaBaTh Tela BpanieHus (IHIHHAP, KOHYC, cdepa U map);

OOBSICHATD CITOCOOBI IMOYYCHHUS TEJI BpAIICHUs; KIIacCU(DUITUPOBATH

B3aMMHOE PacCIIOIOKEHUE Chephl ¥ TUIOCKOCTH;

OIIEPHPOBATH MOHATHSIMH: ITIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CEIMCHTA,
IIIApOBOM CJIOH, OCHOBAHUE MIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS, IIAPOBOI CEKTOP;

BBIYHCIISATH OOBEMBI U TUTOMIAIU TOBEPXHOCTEH TEJ BPAIIEHHUs, TEOMETPUIECKUX TEIl C
pUMEHEHHEM (POpMYIT;

OTIepUPOBATh MOHATUSAMH: MHOTOTPAHHHK, BIUCAHHBIA B c(hepy M ONMUCAHHBIN OKOJIO
cdepsl, chepa, BNMCAaHHAS] B MHOTOTPAHHUK HIIU TEJIO BPAIICHNUS,

BBIYHCIISATh COOTHOIICHUS MEXK/IY TUIOIIAIIMUA TOBEPXHOCTEH U 00bEMAMH MOO0HBIX
Te;
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n300paxaTh U3ydyaemble QUTYpPbl OT PYKHM U C IMPUMEHEHHUEM MPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB;

BBITIOJTHAThH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Yy, CTPOUTH CEUCHUS TEJ BPAICHUS;

W3BJICKATh, WHTEPIPETUPOBAThH u peoOpa3oBHIBATH uHpopManum o
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, TPEACTABICHHYIO HAa YePTEXKAX U PUCYHKAX;

OTIEpUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATh JICUCTBUS CJIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpA HA YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMH OHU 00JIaJ1al0T;

MIPUMEHSATH MPABWIIO Mapajlieenuneaa;

OTIEpUPOBATH MOHITUSIMU: JACKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXKIY BEKTOPaMHU, CKaJISIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIAHAPHBIE BEKTOPHI,

HaxOJUTh CyYMMYy BEKTOPOB M TPOW3BEJICHHE BEKTOpa Ha YHCIO0, YTOJ MEXIy
BEKTOPAaMH, CKaJIspHOE MPOU3BEACHHUE, PACKIAAbIBATh BEKTOP MO JBYM HEKOJUTMHEAPHBIM
BEKTOpPaM;

3a/1aBaTh ITUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOPJIWHAT; MPUMEHSTH

reoMeTpuueckue (GpakThl A7l PEIICHUS CTEPEOMETPUUYECKHUX 3ajad,
IpEeoiaraloiMX HECKOJIBKO IIaroB pELIeHUs, €ClU YCJIOBHUS NPUMEHEHMs 3a/laHbl B
SIBHOU (hopme;

pemarb MpoCTEeWIIMe TIeOMEeTpUYEeCKHWe 3ajJjaud Ha [PUMEHEHHE BEKTOpHO-
KOOPAMHATHOTO METO/1a;

pemarh 3aJayd Ha J0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLIEHHWH W HaXOXKJIEHUE
TreOMETPUYECKUX BEIMYMH MO o0pa3laM WM aJlfOpUTMaM, NMPUMEHSST U3BECTHHIE METObI
IpU PEIICHUH CTaHJAPTHBIX MaTEeMaTUYECKUX 3a/1a4;

IPUMEHSTD npocTenme pOrpaMMHBIE CpeacTBa u AIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEUICHUN CTEPEOMETPUUYECKUX 3a/1a4;

OPUBOJUTH TPUMEPhl MAaTEeMAaTUYECKHUX 3aKOHOMEPHOCTEH B MpUpOJIE U SKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE;

MPUMEHSTH MMOTYYeHHbIC 3HAHUSI HAa MPAKTUKE: aHAIN3UPOBATh PEAIbHBIC CUTYaIluu U
MPUMEHITh W3yYEHHBIE TIOHATHS B TMPOIECCE TOWCKA PEIICHUsS MaTeMaTHYeCKH
chopMyIHPOBAHHON MPOOIEMBbI, MOJICTUPOBATh PEaNbHbIE CUTYAIlMU Ha SI3bIKE TEOMETPHH,
UCCIIeIOBaTh IOCTPOEHHBIE MOJENU C HCIOJIb30BAaHHUEM TE€OMETPUUYECKUX TOHITHH WU
TeopeM, ammaparta anreOpbl, peliarh MPaKTUYECKUE 3a/ladd, CBS3aHHBIC C HAXOXKICHHUEM
F€OMETPUUECKUX BEITUYHH.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Hanmenosanu Komuuect OCHOBHOE coJiepKaHue OcCHOBHBIE BUJIBI IEATETLHOCTH 00YYaIOIIUXCS
paszena (TeMbi) BO
Kypca 4acoB
Beenenue B 10 OCHOBHBIE TTOHATHUSI CTEPEOMETPUU: TOUKA, AKTYaJIu3upoBaTh GaKThl 1 METO/IbI
CTCPEOMCTPHIO npsiMasi, IIIOCKOCTh, TPOCTpaHcTBO. [IpaBuna NITAaHAMCTPHH, PCIICBAHTHBIC TEME.

U300paKCHUS Ha PUCYHKAX: N300pakeHHUS
TUTOCKOCTEH, TapaJlICIbHBIX MPSMBIX
(oTpe3koB), cepeMHBI OTPE3Ka.

[TonsTHs: IepeceKarnuecs MI0CKOCTH,
TIepECEKAIONINECs MPsMasi M IMII0CKOCTb.
3HaKOMCTBO C MHOTOTpaHHUKAMH,
n300pa’keHue MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha IPOCKITMOHHBIX

gyepTekax. HaganeHbie cBeICHHS 0 KyOe

U IAPaMHUJIE, UX PA3BEPTKU

1 MoJiend. CeueHHs] MHOTOTPaHHHUKOB.
[TonsTre 06 aKCHOMATUIECKOM TTOCTPOCHHH
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U
CJICZICTBYSI M3 HUX

IHonyyars npencraBieHus

0 MPOCTPAHCTBEHHBIX (puUrypax, pazomparb
NpocCTEeHIINe MpaBuia H300paxeHus 3TUX QUryp.
N300paxaTh NpsMyI0 U INIOCKOCTh HA
PHUCYHKE.

Pacno3HaBaTh MHOIOTPaHHUKH,

nupamuay, KyO, Ha3bIBaTh UX 3JE€MEHTHL.
JleaaThb pUCYHOK Ky0a, MUpaMU/Ibl, HAXOIUTh
OIIMOKY B HEBEPHBIX U300paKEHUSIX.
3HAKOMHUTBCS C CEUCHUSIMH,

C METOJIOM CJIEJIOB; UCIIOJIB30BATh IS
MIOCTPOEHHUSI CEUEHUS] METOJ, CJIEIOB, KPAaTKO
3aMKChIBATh IIary MOCTPOCHHS CEUCHHUSI.
Pacno3HaBathb BUJ CEUCHHUS
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Y OTHOILIEHHH, B KOTOPBIX CEUECHUE ETUT
pebpa KyOa, HaXOAUTh IIJIOIIAIb CEUCHUSI.
Hcnoap3oBarh no1001€ MpU peLICHUU
3a/1a4 Ha MOCTPOCHHUE CEYEHUM.
3HAKOMMTBCS C AKCUOMATHYECKUM
MIOCTPOEHHEM CTEPEOMETPUH,

C aKCHOMaMH CTEPEOMETPUHU U
CJICICTBUSIMU U3 HUX.
NismocTpupoBaTh aKCHOMBI

pUCYHKaMH U TIpUMEPaMH

13 OKPY’KaroIIeil 00CTaHOBKU

[IpsiMbI€ U IJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U
IIOCKOCTEM

12

B3anmHoe pacnonoxeHue npsiMbIX B
MIPOCTPAHCTBE: MEPECEKAOIINECH,
napasuiebHbIE U CKPEIIUBAIOIIUECS
MpsIMBIE.

[TapannenbHOCTH MPAMBIX

Y TUIOCKOCTEH B MPOCTPAHCTBE:
napa’suieibHbIE TIPSMbIC

B ITPOCTPAHCTBE; NAPAJIICIIbHOCTh TPEX
MPAMBIX; MAPAJUIETLHOCTD NPSIMOU U
IUIOCKOCTHU. YTIIbI

C COHAIIPABJICHHBIMUA CTOPOHAMU; YTOJI
MEXK]ly IPSIMBIMHU B IPOCTPAHCTBE.

AKTYyaau3upoBaTh PaKThl U METOIbI
TUTAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJIUTH AaHAJIOTHUH.

IepeuncasTh BO3MOXKHBIEC CITIOCOOBI
PacIOIOKEHUS ABYX MPSMBIX

B IPOCTPAHCTBE, WILTIOCTPUPOBATH UX HA
npuMepax.

J{aBaThb onpenesieHue
CKPEIIUBAIOIINXCS MPSMBIX,
dbopMynupoBaTh IpU3HAK
CKPEIIUBAIOIINXCS MPSMBIX

Y IPUMEHSITH €T0 MPU PEIICHUN
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[TapaienbHOCTH MIIOCKOCTEM:
napasuiesibHbIE INIOCKOCTH; CBOMCTBA
napajuieNbHbIX MJIOCKOCTEH.
[Ipocreiime mpocTpaHCTBEHHBIE
(buryphl Ha TNIOCKOCTH: TETPadp, KyoO,
napajuiesienume]; ToOCTPOeHUEe CeYeHUH

3a/1ay.
Pacnmo3znaBarb npu3my, Ha3bIBaTh €€
AJIEMEHTBI.

CrTpouTs ceueHuUs MPU3MBbI HA
TFOTOBBIX YEPTE)KaX.

IlepeuncjasaTb BO3MOXKHBIE CIOCOOBI
B3aUMHOTO PACIIONOKEHUS IPSIMON U
IIJIOCKOCTH B MMPOCTPAHCTBE,
MPUBOJIUTH COOTBETCTBYIOIINE
MIPUMEPHI U3 peaibHON KU3HHU.
daBarb onpeaesieHue
[apajuIeIbHOCTH IIPSIMOU U
IIJIOCKOCTH.

DopMyIUPOBATH PU3HAK
NapaJlyIeIbHOCTHU MPSIMOM

Y IUIOCKOCTH, YTBEPKACHHUE O IPSIMOK
NepecevyeHus AByX MIOCKOCTEN,
MIPOXOSIINX Yepe3 MapajuiesibHbIe
psIMBIE.

Pematpb npaktuyueckue 3aa4u Ha
MIOCTPOECHUE CEUCHUI
MHOT'OI'PaHHHUKA.

OO0BbsACHATH Cclly4an B3aUMHOTO
PaCIIONI0KEHUS TUIOCKOCTEN.

/laBaTh onpejae/ieHHe mapauieIbHbIX
IJIOCKOCTEM; IPUBOJUTH TPUMEPHI
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13 PEATBHON )KU3HU U OKPYKaIoLen
00CTaHOBKH, WILTIOCTPUPYIOLIUE
MapajyieIbHOCTh TIOCKOCTEMH.

Hcnoabn30BaTh IMPU3HAK MapalJICIbHOCTH

JIBYX IJTIOCKOCTEH, CBOMCTBA

napajujICJIbHBIX IUIOCKOCTEH Ipu pCIICHUN

3aa4 Ha mocTpoeHue. OObACHATD, YTO
Ha3bIBACTCS MTapajlIeIbHBIM
MPOEKTUPOBAHUEM

Y KaK BBIMOJIHSIETCS TPOEKTUPOBAHUE
buryp Ha MmIOCKOCTb.

N300paxkaTh B mapajieaIbHOM
MIPOEKILNU Pa3InYHbIE

reoMeTpuuecKue PUrypsl.
MoaeanpoBaTh peajibHbIE CUTYallud HA
A3BIKE TEOMETPUHU, UCCIIETOBATH
MIOCTPOECHHBIE MOJENH

C UCII0JIb30BAHNEM I'€OMETPUUECKHUX
ITOHSATHM.

Hcnosab30BaTh Ipy pellieHUH 3a/1a4 Ha
MIOCTPOECHHUE CEUECHU MOHITHE
napajuieIbHOCTH, IPU3HAKU

Y CBOMCTBA NapAJUICIIbHBIX MPSIMBIX HA
IJIOCKOCTH
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[lepneHaUKyYISIPHOCTD NIPSIMBIX U
JIOCKOCTEN

12

[leprieH MKy ISIPHOCTB NPSMOM

Y IJIOCKOCTH: NIEPIEHIUKYIISIPHBIC
IPSIMBIE B IPOCTPAHCTBE, IPSIMBIE
NapaJuICIbHBIE U IIEPIICHINKYJISIPHBIE K
IJIOCKOCTH, IIPU3HAK
NEPHEHAUKYIIPHOCTH NPIMON

U IUIOCKOCTH, TEOPEMA O IPSIMOM
NEPHEHANKYISIPHON INIOCKOCTH
[lepneHauKyIsp U HAKIIOHHBIE:
pacCcTOsIHME OT TOYKH 0 INIOCKOCTH,
paccTosiHUE OT MPSAMOM 10 INIOCKOCTH

AKTYaau3upoBaTh GaKThl U METO/IbI
IJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJUTH aHAJIOTHH.

OO0BACHATH, KAKOU yroJ Ha3bIBaCTCA
YIJIOM MEXIY NMEPECEKAIOINMHUCS
MPSMBIMH, CKPEIIIMBAIOIAMHUCS
MPSMBIMHU B IPOCTPAHCTBE.

/laBaThb onpenesieHue
MEPHEHANKYIISPHBIX TPSAMBIX U
IIPSIMOM, IEPIICHIUKYJIIPHON K
IIJIOCKOCTH.

HaxoauTh yriabsl MexIy
CKPEIIUBAIOITUMUCS TIPSIMBIMU B KyOe U
npaMu/e.

IIpuBoauTH NPpUMeEPHI U3 PEATTLHON
’KU3HU U OKpY’Karolei 00CTaHOBKH,
WJUTIOCTPUPYIOIINE MEPIICHIUKYIIPHOCTh
MPSIMBIX

B [IPOCTPAHCTBE

Y NIEPIIEHIUKYJISIPHOCTD MPSMOU K
IJIOCKOCTH.

®opmyaMpPOBATH NPU3HAK
NEePHEHIUKYISIPHOCTH NPSIMONA U
IJIOCKOCTH, IPUMEHSITh €r0 Ha
MPaKTUKE: OOBSCHATD
NEPICHINKYIISIPHOCTH pedpa KyOa

Y IUAroHaJIM €ro TPaHu, KOTOpas €ro
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HE COACPKUT, HAXOUTH JJIMHY AUArOHAIN
Ky0Oa. BbIUnCHSAT BHICOTY TPaBUIIbLHON
TPEYTOJIbHON

Y [IPAaBWJIBHOW YETHIPEXYTOJIBHON TUPAMH/T
o JyTiHaM pEdep.

Pematp 3a1aun Ha BBIYMCIICHMUS,
CBSI3aHHBIE C IEPIEHIUKYIIPHOCTBIO
IIPSIMOM U TJIIOCKOCTH,

C UCITOJIb30BAHKUEM IIPU PELICHUN
IUTAHUMETPUYECKUX (PaKTOB

Y METOJIOB.

OO0BSICHSITD, YTO HA3BIBAIOT
NEPIEHINKYIISIPOM U HAKJIOHHOM U3
TOYKH K IIJIOCKOCTH; IIPOEKLMEN
HAKJIOHHOH Ha IMI0CKOCTh. OOBSICHATD, UTO
Ha3bIBAETCS PACCTOSHUEM:

OT TOYKH 10 TUNIOCKOCTH; MEXKIY
napaJuieIbHBIMU IUNIOCKOCTSIMU; MEXKITY
NPSMOM U TTapaAJIICIIbHOM €M TIJIOCKOCTHIO;
MEXy CKPEIIHUBAOIIMMHUCS NPAMBIMHU.
HaxoauTthb 5TH pacCTOSHMS B IPOCTHIX
cllydasix B Ky0e, mupamuje, mpusme.
MopenupoBaTh peanbHble CUTyallMl Ha
A3BIKE T€OMETPUH, UCCIIE0BATh
IIOCTPOECHHBIE MOJEIIN

C UCIIOJIb30BAaHUEM I'€OMETPUYECKUX
MTOHSATHM.

Hcnosb30BaTh Ipy PEILICHUH 3a1a4 Ha
noctpoeHue ceuennii reopemy Iudaropa,
CBOMCTBA IPSIMOYTOJIbHBIX TPEYTOJIbLHUKOB
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YTl MEX LY IPSMBIMU U
[JIOCKOCTSMH

10

VYTIIBl B IPOCTPAHCTBE: YIOJ MEXAY
IPSIMOM U TUIOCKOCTBIO; IBYTPAHHBIN YTOJI,
JIMHENHBIN yTOJ IBYTPAaHHOTO yTJIa.
[leprieHIUKYIAPHOCTH IIIOCKOCTEM:
NpU3HAK MEPIEHAUKYIIPHOCTH IBYX
miockocteit. Teopema o TpEx
NEepHEeHAUKYJIIIpax

AKTYyaJIM3upoBaTh (HaKTbl U METOIbI
IUIAHUMETPHUH, PEIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIIOTHH.

JlaBaTh omnpeaeseHne yria MexIy
NPSIMON U MJIOCKOCTHIO, POPMYJIUPOBATH
TEOpPEMY O TPEX NEPIECHIUKYIIApax U
00paTHYIO K HEH.

Haxoauth yrosn Mexay npsMon u
IIJIOCKOCTBIO B MHOTOTPAHHHUKE,
paccTosiHUE OT TOYKH A0 MPSMOUN

Ha IUNIOCKOCTH, UCIIOJb3Ysl TEOPEMY

0 Tp€X neprnenaukysapax. [I[poBoauts Ha
YepTeKe MNEPIECHAUKYIISIP: U3 TOYKH Ha
MPSIMYI0; U3 TOUYKH Ha MJIOCKOCTb.
JlaBaThb onpeiesieHHe ABYTPAHHOTO yTIiia
U ero 351eMeHTOB. OOBSACHATH PaBEHCTBO
BCEX JIMHEWHBIX YIJIOB IByTPAHHOTO
yria.

Haxoaurh Ha 4epTexke ABYrPaHHBIN
yroi mpu pedpe MUpaMuJibl, TPU3MBI,
napaijiesienuIe 1a.
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JlaBaTh omnpejaeeHUe yria MEXIy
IJIOCKOCTSIMH.

JlaBaThb onpejaesieHue

1 ¢opMyaupoBaTh NPU3HAK
B3aUMHO  NEPHEHANKYISIPHBIX
IJIOCKOCTEH.

HaxoauTp yTiibl MEXTy TUIOCKOCTSIMU B
KyOe u mupamuse.

Hcnoab30BaTh py peiieHuN 3a1a4y
OCHOBHBIE€ TEOPEMBI U METOJIbI
MJIaHUMETPHUH.

MojaeanpoBaTh peajibHbIC CUTYallUd HA
SI3bIKE T€OMETPUH, HCCJIEI0BATH
MOCTPOEHHbBIE MOJIETN

C UCIOJIb30BAHUEM IT'€OMETPUUYECKHUX
MOHSTHM.

HNcnonb30BaTh NIpU PEIICHUH 33]1a4 Ha
MIOCTPOEHUE CEYEHU COOTHOLICHHUS B
MPSIMOYTOJILHOM TPEYTOJILHUKE

MHOTOrpaHHUKHN

11

[ToHsiTMEe MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA,
BBIIYKJIBIE U HEBBITYKIIbIE
MHOTOTPaHHUKU; pa3BEPTKa
MHOTOI'PaHHHUKA.

[Ipu3ma: n-yronpHas npu3ma; rpaHu

AKTYyaJu3upoBaTh GaKThl 1 METO/IbI
TJIAHUMETPHUHU, PEIICBAHTHBIC TEME,
NMPOBOAUTH AHAJIOTUM.

JJaBaTh onpeaesieHue MapalieICIUNE/a,
pacno3HaBaTh €ro BUJIbI U U3y4aTh
CBOMCTBA.
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Y OCHOBAHUS MPU3MBI; IIpAMast U
HAKJIOHHAs IPU3MbIL; OOKOBas

Y TI0JIHASl TOBEPXHOCTH MPU3MBI.
[Tapamienenurmen, NpsMOYTOJIbHBIN
napajuIeNIeNuIe ] U €ro CBONCTBA.
[Tupamuna: N-yrojapHas NUpamua,
IpaHU U OCHOBAHME NMUPaMUbl; OOKOBas
Y TI0JTHAsl TOBEPXHOCTh MUPAMU/IBL;
NpaBWIbHAS U yCEUEHHAS MUPAMU/IA.
DneMeHThI IPU3MbI U TUPAMUBI.
[TpaBubHBIE MHOTOTPAaHHUKU: TTOHSITHE
NPAaBUJILHOTO MHOTOIPAaHHUKA;
IpaBUJIbHAS IPU3MA

Y [IPaBUJIbHAS UPAMUA; IPaBUIbHAS
TpeyroJyibHasl NUpaMuaa

Y MIPaBWIbHBINA TETpa’ip; KyO.
[IpencraBnenue o MpaBUIBHBIX
MHOTI'OI'paHHUKaX: OKTa3p, A0AeKadIp U
UKOCA3IP.

CumMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOUKHU, IPSIMOH, IIIOCKOCTH.
DNeMEHThl CHMMETPUH B TUPAMMIAX,
napajieNenumneaax, NpaBuIbHbIX
MHOT'OTpaHHUKAX.

JaBaThb onpeaelieHue MUPaAMU/IBbI,
Pacnmo3HaBaTh BHUJIbI IUPAMUI,
dopmyanpoBaTh cBOICTBA p€OEp, rpaHei
Y BBICOTBI MPABUJIbHOW MHUPAMUIBL
HaxoauTh miomanb moIHON

1 OOKOBOW MOBEPXHOCTH MUPAMU/IBI.
JlaBaThb onpeaeseHne yCeUEHHOM
IIMPaMU/Ibl, HA3bIBAaTh €€ DJIEMEHTHI.

D opmyIMPOBATH TEOPEMY

0 Mo OOKOBOM MOBEPXHOCTH
IIPAaBUJIbHON YCEUEHHOM TUPAMUJIBL.
Pematp 3a/1a4n Ha BBIYKCIICHHUE,
CBS3aHHBIE C TUpPaMUIaMu, a TAaKXKe 3a/1aun
Ha [TIOCTPOCHHUE CEUECHUI.

JlaBaTh onpeaeseHne IPU3MBbL,
Pacno3HaBaTh BUbI IPU3M, H300pakaTh
npu3Mbl Ha ueprexe. Haxoaute muiomaas
MTOJTHOU MJTH OOKOBOM TTOBEPXHOCTH
MIPU3MBI.

N3yuarthb cooTHOMEHUs Dilnepa st
gucia pédep, rpaHel U BepIIUH
MHOT'OI'PaHHHUKA.

N3yuyaTh BUIbI IPaBUIBHBIX
MHOTOTPAaHHUKOB, UX HA3BaHUs U
KOJIMYECTBO T'PaHEM.
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Brruucnenue anemMeHToB
MHOTOTPaHHUKOB: pEOpa, TuaroHaiu,
yribl. [Lnomnaas 60K0BOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH IPSIMOM IIPU3MBI,
IUIOIA/Ib OCHOBAHMIA, TeOpeMa 0 GOKOBOM
MOBEPXHOCTH NpsAMON npusmsl. [Lmomans
OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
IIPaBUJILHOM MTHPAMHU/IbI, TEOPEMA

0 MIoIa 11 OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMHU/IbI

H3yyaTh cuMMETpHIO

MHOT'OI'PAHHHKOB.

OO0BSICHSITDH, KAKHE TOYKHU

Ha3bIBAIOTCA CAMMETPUYHBIMU
OTHOCHUTEJIBHO TaHHOW TOYKH, IPSIMOM WIIH
IIJIOCKOCTH, YTO Ha3bIBalOT LIEHTPOM, OChIO
WM TTIOCKOCThIO CUMMETPUHU (PUTYPBI.
IIpuBoauTH NpUMEpPbI CUMMETPUYHBIX
buryp B apxXUTeKType, TEXHUKE, IPUPOJIE.
MopeaupoBaTh peanbHble CUTYallud Ha
A3BIKE TEOMETPUHU, UCCIIEOBATH
IIOCTPOCHHBIE MOJIEIH

C UCIOJIb30BaHUEM I€OMETPUUECKUX
HOHATHUH, UCIIOJIb30BaTh NOA00ME
MHOT'OTPaHHHUKOB

OO6BEMBI MHOTOTPAaHHUKOB

[Tonsatue 06 06BEMe. OOBEM MUPaAMHU/IBI,
IPHU3MBI

AKTYyaJu3upoBaTh GaKThl 1 METOIbI
IJIAHUMETPHUH, PEJICBaHTHBIC TEME.
OO0BICHATD, KaK U3MEPSIOTCS
00BEMBI TEJ1, TPOBOJIS AHAJIOTHIO C
W3MEpPEHUEM TLIOIAICHT
MHOT'OYTOJIbHUKOB. @OpMy/IMpOBaTh
OCHOBHBIEC CBOWCTBa 0OBEMOB.
N3yuyarth, BBIBOAUTH (OPMYJIBI
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00BbEMa MPSAMOYTOJIBHOTO
napasuiesienumesa, pu3sMsl U

U PaMUJIBI.

Bbruncaste 00bEM NpU3MbI

Y TUPAMM/JIBI 110 UX 3JIEMEHTaM.
I[IpumeHsiTh 00BEM IS pelLICHUs
CTEPEOMETPUUYECKUX 3a7a4 U

JUTSL HAXOXKJIEHUSI TEOMETPUYECKUX
BEJIMYHH.

MopaenupoBaTh peanbHble CUTyallMH Ha
A3bIKE TE€OMETPUH, HCCJIeT0BATH
HOCTPOEHHBIE MOJIENN

C MCTI0JIb30BAHUEM I'€OMETPUUECKUX
MIOHATUI

HOBTOpeHI/IeI CCUCHU,
PACCTOSAHHA U YIJIbI

ITocTpoeHnue ceuenuii B

MHOT'OTPaHHUKE.

Brluncnenue pacCTOSHUN: MEXTy ABYMS
TOYKaMHU, OT TOYKHU JI0 IPSIMOM, OT TOUKH
JI0 TIOCKOCTHU; MEXKTY
CKPELIMBAIOUIUMUCS MPSIMBIMH.
Brrunciienue yrios: Mexy
CKPEIIMBAKOIIMMHUCS MPSIMBIMHU, MEKTY
IPSMOU U TUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEXK/y TJIOCKOCTSIMHU

CTponTh ceueHNE MHOTOTpaHHUKA
METOJOM CIIEJIOB.

JlaBaThb onpeiesieHNe PaCCTOSHUS MEXIY
dburypamm.

Haxomuthb pacctossHE MEXAY
napajuieIbHbIMU INIOCKOCTSAMM,

MEK/]1y INIOCKOCTBIO Y MapajuIeNIbHOMN er
MIPSIMOM, MEXKITY

CKPEIIMBAOIMMHUCS MPSIMBIMHU.
CTpouTh JIMHEWHBINA Yyrol ABYTPAHHOTO
yIJia Ha 4YEPTEXKE
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MHOT'OrpaHHHKa U HAXOJUTb €Iro BEJIMIUHY.
HaXOL[l/ITb YTJIBI MCKAY IIIIOCKOCTAMU B
MHOT'OTrpaHHHUKax

OBUIEE KOJIMYECTBO
YACOB IIO [TPOIPAMME
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11 KJIACC

HanmenoBanue pasnena KonngectBo OcHOBHOE conepKkanne OcCHOBHBIE BUIBI JEATEIBHOCTH
(TembI) Kypca 4acoB oOy4Jaronmxcs
Tena Bpamenus 12 Cdepa u map: ueHTp, paauyc, 1uaMeTp; AKTYyaJIu3upoBaTh (HaKThl U METOIbI

IUIOUIA/1b TIOBEPXHOCTHU ChEPHI.
B3aumnoe pacnosoxxenue chepsl U
IUIOCKOCTH; KacaTelabHas TNIOCKOCTh K
cthepe; miomaas chepsl.
N3o6paxenue cepsl, mapa Ha
IUIOCKOCTH.

Cedenus mapa

IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
NPOBOAUTH AaHAJOTHH.

JlaBaTh onpeaesaenus chepsl 1 mapa, ux
LEHTpA, pajnyca, TMaMeTpa.

OnpeaensTs chepy kak GUrypy BpauieHus
OKPY>KHOCTH.

HccaenoBars B3auMHOE

pacnojoxeHue cepbl U MITOCKOCTH,

IBYX c(hep, WLTIOCTPUPOBATH 3TO HA
YepTekax U PUCYHKaX.

DopMyJIMPOBATH OIPEACIICHHE
KacaTeJbHOM INIOCKOCTH K cdepe,

CBOMCTBO U ITPU3HAK KacaTeJIbHOU
IJIOCKOCTH.

3HAKOMHUTBCS C T€0/IE3MUECKUMHU JIMHUSIMHU
Ha cepe

63



Hunmuaaprudeckast MOBEPXHOCTH,
o0Opa3ymolue MIHHAPUIECKON
MIOBEPXHOCTH, OCh IMITMHAPUIECCKON
noBepXHOCTH. L{umuHIp: ocHOBaHUS U
O0KOBast MOBEPXHOCTb,

obOpa3symolias ¥ 0Ch; IIOMAIL OOKOBOM
Y TTIOJTHOM MTOBEPXHOCTH.

N306paxenne LMIMHIpA

Ha TIocKocTH. Pa3BépTka mumuHapa.
Cevenus nuHIpa (TUIOCKOCTBIO,
napauiebHON WU TIepICHANKYIIPHON
OCH ITUJIMHAPA)

OO0BbSACHATD, YTO HA3BIBAIOT IIMJIMHAPOM,
Ha3bIBaTh €10 A1eMeHThl. U3yuaTs,
00BSCHATD, KaK MOJYYUTh [IUIUHIP
IIyTEM BpallCHUS

MPSMOYTOJbHUKA.

BbIBOAUTE, MCTI0JIB30BATH POPMYITBI TS
BBIYMCIICHUS TUIOIIAIH OOKOBOM
MMOBEPXHOCTH LUIIMH]IPA.

N3y4yars, pacno3HaBaTh pa3BepTKyY
HUAJIMH]IpA.

N300paxkaTh HWIUHAP U €T0 CEYEHUS
IJIOCKOCTBI0, MPOXOASAIIEH Yepe3 ero och,
napajjieIbHONU WM NEPIEHIUKYIISIPHOM
OCH.

HaxoauTs miiomaan 3THX CEUESHUN.
MoaenupoBaTh peajabHble CUTyallud Ha
SI3bIKE T€OMETPUH, HCCJIEI0BATH
MMOCTPOEHHBIE MOJIETN

C UCTIOJIb30BAHUEM IT'€OMETPUUYECKHUX
MOHSATUM

Konnueckast moBepXHOCTb,
o0Opa3yroIre KOHHIECKOH
MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW MOBEPXHOCTH.
Konyc: ocHOBaHue 1 BepiInHa,
oOpa3ytolas ¥ 0Ch; IUIOMIATh

OO0BSICHSATD, KAKOE TEJIO HA3bIBAIOT
KpYTrOBBIM KOHYCOM, Ha3bIBaTh €T0
AJIEMEHTHI.

N3y4aTh, 00BACHATH, KaK MOJYYUTh KOHYC
IIyTEM BpallEeHUS

MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
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OOKOBOH U MOJIHOW OBEPXHOCTH.
VYceu€HHbIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBaHMS U OOKOBast
IIOBEPXHOCTb.

N300paxeHne KoOHyca Ha TNTIOCKOCTH.

Pa3BépTka xonyca.

Ceuenust kKoHyca (TIIOCKOCTBIO,
napasieIbHOM OCHOBAHUIO,

U TUIOCKOCTBIO0, MPOXOASIIEN Yepes
BEPILHHY)

N300paxaTh KOHYC U €70 CEUCHUS
IJIOCKOCTBI0, TPOXOIAIIEH YEPE3 OCh, U
IJIOCKOCTBIO, TEPIIEHINKYJIIPHON

K OCH.

HN3y4yarsh, pacmo3HaBaTh pa3BEPTKY
KOHYCA.

BbIBOAUTE, MCTI0JIB30BATH POPMYITBI TS
BBIYMCIICHUS TUIOIIAIH OOKOBOM
MOBEPXHOCTH KOHYCA.

HaxoauThb 1101111 CEUYCHUM,
MPOXOIAIINX YEPE3 BEPUINHY KOHYCA WUITN
MEePIEHANKYJISIPHBIX €r0 OCH.
OO0BSICHSITD, KAKOE TEJIO HAa3bIBACTCS
YCEUYEHHBIM KOHYCOM.

N3y4arh, 00BACHATH, KaK €TI0

MOJIYYUTh IyTEM BpPAIICHUS
NPSIMOYTOJIbHOW TPAIeIuu.

BoIBoAUTH, NPUMEHSATH GOPMYITY IS
BBIYMCJICHMS TUIOIA 1 OOKOBOM
MOBEPXHOCTH YCEUEHHOIO KOHYCa

KomOunamus Ten BpamieHus

U MHOTOTPaHHUKOB. MHOTOI'paHHUK,
OTHMCAaHHBIN 0KOJIO cephl; chepa,
BIIMCAaHHAs B MHOT'OI'PaHHUK HJIN

B TEJIO BPAICHUS

AKTYaJau3upoBaTh (PaKThl U METO/IBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUH.

Pemate crepeoMeTpruyeCcKue 3a1auu,
CBS3aHHBIE C TEJIaMU BpallCHUs,
IIOCTPOCHHUEM CEYEHUH TEJl BPALLICHHUS],
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C KOMOMHAIMSMU TeJ BpaIlCHUs

Y MHOTOI'PaHHUKOB HAa HAX0KJIEHUE
FEOMETPUYECKUX BEJTUYHH.
Hcnosb3oBaTh Ipy peieHuN
CTepEOMETPUUYECKUX 3ajau
IUTAHUMETpUYeCcKue (PaKThl U METOIbI
3aJ]auM Ha BHIYMCIICHUE

U JI0Ka3aTeJIbCTBO.

MopaenupoBaTh peanbHble CUTyallMH Ha
A3bIKE TE€OMETPUH, HCCJIe0BATH
MOCTPOCHHBIE MOJIEIH

C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHATHN

OOBEMBI TEN

ITonsatue 00 006éMe. OCHOBHBIC CBOKMCTBA
00BEMOB Tell.

O0bEM TIMHAPA, KoHyca. O0BEM

mapa u miomniaap chepol

AKTYyaJau3upoBaTh (HaKThl U METOIbI
IJIAHUMETPUU, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHHU.

BbIBOIMTH, HCNIOIBb30BATH (DOPMYJIBI
00BEMOB: TIPU3MBI, IIWIMH]IPA, TUPAMUJIBI,
KOHYCAa; YCEYEHHOUN MTUPAMUJIBI U
YCEYEHHOTO KOHYCa.

Pematb cTepeomeTpruecKkue 3a1aun,
CBSI3aHHBIE C BBIYHCIIEHUEM 00BEMOB.
DopMyTHPOBATH OIPEICICHUE
IapOBOI0 CErMEHTA, IapOBOIO CIO4,
IapOBOI0 CEKTOPA.
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IIpumensTh GopmyIibl
JUTSI HAXOKJIEHUSI 00bEMOB IIAPOBOTO
CErMEHTa, IIapOBOr0 CEKTOpa

[TonoOHbIE TeNa B MPOCTPAHCTBE.
CooTHOUIEHUS MEX]Ty TIIOIIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOTIOOHBIX TEI

Pemarb cTepeomMeTpruyuecKue 3a1auu,
CBSI3aHHBIE C 00BEMOM I1apa

U miomaaeio chepsl. MoaeaupoBaTh
peanbHbIE CUTYallUH Ha S3bIKE
r€OMETPHUHU, UCCIEA0BATH MOCTPOCHHBIE
MOJICIH

C UCTOJIb30BAHUEM IT'€OMETPUUECKHUX
MOHSTHH.

AKTYaJu3upoBaTh GaKThl 1 METOIBI
IJIAHUMETPHUHU, PEIICBAaHTHBIEC TEME,
MPOBOJIUTH aHAJIOTHH.

Pemarh crepeoMeTpudecKue 3ajayw,
CBSI3aHHBIE C COOTHOIICHHEM OOBEMOB H
MOBEPXHOCTEH MOTOOHBIX TEI

B IPOCTPAHCTBE.

MoaenupoBaTh peajabHble CUTyallud Ha
SI3bIKE T€OMETPHH, UCCIIEIOBATh
MOCTPOEHHbBIC MOJIETN

C UCTIOJIb30BAHUEM T€OMETPUUYECKHUX
MMOHSTUM
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BCKTOpBI 1 KOOPpJWHATELI B
IIPOCTPAHCTBC

10

Bekrop Ha mmockoctH
U B npoctpaHcTBe. CloxeHue
¥ BBIYUTAaHUE BEKTOPOB. Y MHOKCHUE

AKTYyaau3upoBaTh (PaKThl U METO/IBI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOJUTH aHAJIOTUH.

BCKTOpPAa HA YHCJIO. Paznoxenue BCKTOpa

110 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuio napanenenumnea.

Pemenue 3a7a4, cBA3aHHBIX

C IPUMEHEHUEM NPABUI ACUCTBUN C
BEKTOPAMH.

[IpssMoyronbpHas cucTeMa KOOpAUHAT B
npoctpancTBe. KoopamHaThl BEKTOpa.
[Ipocrenmme 3anaun

B KOOpAMHATAX. YTOJI MEXIY
BekTOpamu. CKaJIIpHOE
IIPOU3BEICHUE BEKTOPOB.
Brrunciienue yrioB Mex 1y IpsAMbIMA U
IJIOCKOCTSIMH.
KoopanHatHO-BEKTOPHBIN METO

IIPU PEIIEHUH TEOMETPUUYECKUX 3a1a4

OnepupoBaTh NOHSITHEM BEKTOD B
MPOCTPAHCTBE.

®opmyIMpPOBATH ITPABUIIO
napasiesenuIeaa Ipyu CI0KEHUH BEKTOPOB.
CriaaapiBaTh, BBIYMTATH BEKTOPBI,
YMHO:KaTh BEKTOp Ha unciio. U3yuarb
OCHOBHBIE CBOMCTBA 3TUX ONEPALMU.
JaBaThb onpeeieHrne NPsIMOYTOJIbHOM
CHUCTEMBbI KOOPJIMHAT B MPOCTPAHCTBE.
Bripa3uth KOOpAMHATBI BEKTOPA Yepe3
KOOPZMHATHI €r0 KOHIIOB.

BeiBOoAMTH, HCI0JIB30BATH opmYyay
JUIMHBI BEKTOPA U PACCTOSIHUS MEXKILY
TOYKaMH.

BripaxaTth CKalsipHOE ITPOU3BEICHUE
BEKTOPOB Yepe3 UX KOOPAUHATHI,
BBIUUCIIATH YTOJ MEKY ABYMsI BEKTOpaMHu,
JBYMS IIPSIMBIMH.

HaxoauTb yroa Mexay npsamon

Y TUIOCKOCTBIO, YTOJI MEXAY IBYyMS
IJIOCKOCTSIMU AHATUTUYECKUMH METOJaMU.
BeiBoauTh, HCIIOIB30BAaTH (hopMy1y
paccTOsIHUA OT TOYKH JI0 TUIOCKOCTH
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[ToBTOpEeHue, 06001IeHNE U
cucTeMaTH3alus 3HaHu!

OcHoBHBIE QUTYPBL, (PAKTHL, TEOPEMBI
Kypca IJIaHUMETpUU. 3a1auu
IUTAHUMETPUU U METOJIbI UX
pelieHusl.

OcHoBHBIE QUTYPBL, (PAKTHL, TEOPEMBI
Kypca CTEpeOMETPUH. 3aauun
CTEPEOMETPHUH U METO/IbI UX PELICHHUs

Pemars mnpocreiimmne 3anaydu
Ha HaxOKJEHHE JJIMH U YIJIOB B
reoMeTpUIeCKuX (purypax,
npuMeHsTh TeopeMy [udaropa,
TEOPEMBI CHHYCOB U KOCUHYCOB.
Haxoauth muioniasb MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBathb noso6HbIe UTYpHI,
HaXOJUTh OTHOILEHUS JUTUH

¥ TUIOIIAJIEN.

Hcnonb3oBarh Ipy pelieHUN
CTepEOMETPUUYECKUX 3a]1a4 (PaKThI U
METO/Ibl TJTAHUMETPHUH

OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

34

IHOYPOYHOE IIVTAHUPOBAHUE
10 KUIIACC
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n/n

Tema ypoka

KoaunuecTBO yacos

KonTtpoJbHbie

Bcero
padoThbI

IIpakTHyeckne
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHBbIE IIU(PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchbl

OcCHOBHBIE TTOHATHS
CTEpPEOMETPUH: TOUKA,
npsiMasi, TIIOCKOCTb,
npoctpancTBo. [IpaBuna
M300pakeHus Ha
pUCYHKaX: U300paKeHus
IUIOCKOCTEM,
napauieIbHbIX MPSIMBIX
(0Tpe3KkoB), CEpeTUHBI
oTpe3Ka

bu6anoreka [IOK
https://m.edsoo.ru/aecc77cd

IonsTus:
NepeceKaroImecs
IUIOCKOCTH,
NepeceKaronmecs
npsiMasi ¥ MIOCKOCTh

bu6anoreka [JOK
https://m.edso0.ru/2d8a9c99

[TonsTus:
HepeCEeKaAroIINeCs
IJIOCKOCTH,
NEPECEKAIOIINECS TTPsAMast
Y TUIOCKOCTB. Ypoxk-
KOH(epenyusi

bu6mmoreka [IOK
https://m.edsoo.ru/db685e73

3HAKOMCTBO C
MHOTOIpaHHUKAMH,
U300pakeHue
MHOTOTPaHHUKOB Ha
pUCYHKaX, Ha
POEKIIMOHHBIX

but6mmoreka [IOK
https://m.edsoo.ru/a63959ed
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yeprexax

HaugansHabie cBeneHUs 0O
KyOe 1 nmupamuje, ux
Pa3BEPTKHU U MOJCIIH.
Ceuenus
MHOTOT'PAHHUKOB

bu6mnoreka LIOK
https://m.edsoo.ru/b30dff38

HauaneHbIe cBEIEHUS O
KyOe 1 nupamuje, ux
Pa3BEPTKHU U MOJECIIH.
Ceuenus
MHOTOTPAaHHUKOB. Ypox-
AYKYUOH

bu6anoreka [IOK
https://m.edsoo.ru/3d8ffd32

[TousTie 00
AKCMOMAaTHYECKOM
OCTPOCHHUH
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH U
CIIECTBHS U3 HUX

bu6anoreka [JOK
https://m.edso0.ru/0cc5c4fe

ITousitue 00
aKCHMOMaTHYECKOM
MIOCTPOCHHUH
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH H
CIIEICTBHUS U3 HUX

bu6mmoreka [IOK
https://m.edso00.ru/239c8cb4

ITousitue 00
aKCHMOMaTHYECKOM
MTOCTPOCHUH
CTEPCOMETPHH: aKCHOMBI
CTEPCOMETPHH 1
CIIEICTBUS U3 HUX

but6mmoreka [IOK
https://m.edsoo.ru/65c6b106
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10

ITousiTue 00
AKCHOMATHYECKOM
MMOCTPOCHUH
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH H
CIIEICTBHUS U3 HUX

bu6mnoreka LIOK
https://m.edsoo0.ru/258fc245

11

Bzaumnoe
PAacCMOIOKEHHUE TPSIMBIX
B IIPOCTPAHCTBE:
repeceKaronmecs,
NnapajyieabHbIC U
CKpEIIMBAOIINAECS
NpsAMbIC. YpOK-ayKyuoH

bu6anoreka [JOK
https://m.edso0.ru/1a2520f6

12

[TapannenpHOCTH
IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE:!
napajuieJIbHbIE IPSIMbIE
B IIPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX
IPSIMBIX

bu6anoreka [JOK
https://m.edso0.ru/93ad36b3

13

[TapannensHOCTH
NPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE:!
[TapannensHOCTH
MPSIMOM U TIJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ee1d19b9

14

Yl ¢
COHAIpaBIEHHBIMU
CTOpPOHAMU. Ypok-
KOHepenyus

bubnnoteka [IOK
https://m.edsoo.ru/9f4071b9

15

Yron mexay npsiMbIMA B
IIPOCTPAHCTBE

bu6mmoreka [IOK
https://m.edsoo.ru/fe733862
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Yros Mexay npssMbIMH B

bu6anoreka LIOK

16 IPOCTPAHCTBE https://m.edso0.ru/2935a9a0
[TapannensHOCTH
17 IUIOCKOCTEH: bu6anoreka [IOK
napasuieIbHbIe https://m.edso00.ru/2e18f255
TIJIOCKOCTH
BOWCTB
18 li:a;aJICJICJIaBHBIX bubmorexa LOK
N https://m.edso0.ru/e504d656
TIJIOCKOCTEN
[Ipocrenmme
MPOCTPAHCTBEHHBI
19 (bi(;;pi? HCa HJeIOCKoeCTH' Bubmmorexa LIOK
' https://m.edsoo.ru/4a28dc02
TeTpasap, KyoO,
napajuieNernumne 1
20 glezce?p?;ky;ox- bu6auoreka [JOK
' https://m.edsoo.ru/1d434d0f
KOH(epenyus
21 [TocTpoenue ceueHuit bubamorexa [TOK
https://m.edsoo.ru/ec26fe5d
KonTpomnbsnas padora no
teme "[IpsimMble u
29 IJIOCKOCTH B bu6mmoreka [IOK
MIPOCTPaAHCTRBE. https://m.edso0.ru/9a0a%e56
[TapannensHOCTH
MPSMBIX U TUIOCKOCTEN"
[TepneHauKyISIPHOCTD
23 MPSIMOM U TIJIOCKOCTH: bubnmoreka [JOK
MEPIEeHINKYIISIPHBIE https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [IpsiMble apaieabHbIe bubnunoreka [JOK
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Y NIEPIICHIUKYJISIPHBIE K
IIJI0CKOCTH

https://m.edsoo.ru/0ac11c95

[IpsimMble mapajutenbHbIE

bu6mnoreka LIOK

25 1 MCPHCHARKYPHBIC K https://m.eds00.ru/ba545966
TIJIOCKOCTHU
[Ipu3nak
L | Tepnenucympiocy BuGamorexa [IOK
p https://m.edso0.ru/f85bfc46
IIJIOCKOCTH. ¥YpoK-
aym;uou
27 Eﬁ? I;S:}?KHK SIPHOCTU bubmorexa IIOK
PHICHINKYAPHOC https://m.eds00.ru/79165d15
HpSIMOI/I U IIJIOCKOCTU
28 | nepmenmcyamot Bubmorera LIOK
PHICHAMKY AP https://m.eds00.ru/635c5087
IIJTIOCKOCTH
29 | nepmenmmcyamo Bubmorexa LOK
PTICHAMKY AP https://m.edso0.ru/bd3745f8
IIJIOCKOCTH
10 | neprenyaonol Bubmorexa LIOK
PHICHAMKY AP https://m.edso0.ru/7d18834b
IIJIOCKOCTH
[lepnenaukyisip u
| e o Bumorers 110K
Il o https://m.edso0.ru/33c477d3
paCCTOHHI/Ie OT HpHMOI/I
J0 IINIOCKOCTHU
Hepnenuysip n bubnnoreka [IOK
32 HAaKJIOHHBIE: PACCTOSIHUE

OT TOYKH OO IIJIOCKOCTH,

https://m.edsoo.ru/66fefadd
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pacCTOosIHUE OT MPSMOM
JI0 IIJIOCKOCTH

[lepniennukymnsp u
HAKJIOHHBIE. PACCTOSHUE

bu6anoreka [IOK

33 OT TOHKH JIO TLIOCKOCTH, https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSMOM
JI0 TTIOCKOCTH
[lepnenukynsp u
HaKJIOHHBIE! TOSIHU

34 0”21“1 TJE)(')-IKI/I ):[eo Ir)[ii)cc:K(z)CTHe bubmorexa LTOK

o https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSAMOM
J10 TNIOCKOCTHU
TJIBl B IPOCTPAHCTBE:
35 ;IF(J)IH Memg)lc})lcnﬁiM((:)ﬁ il bubmorexa ITIOK
https://m.edso0.ru/6b61b2b4
IJIOCKOCTBIO
JIByrpaHHbIi yrod,

36 JIMHEHHBIN yToJ bubnuoteka [JOK
JBYTPAaHHOTO yTJa. Ypok- https://m.edsoo.ru/5fa0b3ce
KOHpepenyusi

gy | Aurpamtyon B LOK

https://m.edsoo.ru/c7c777ed
JBYI'PAHHOIO yrja
[leprieHAUKYISAPHOCTH

38 IJIOCKOCTEN: MPU3HAK bubnunoreka [JOK
MEPICHAUKYIIPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEN
[lepnenauKyIApHOCTH

39 IJTIOCKOCTEN: MPU3HAK bubnmoreka [JOK
MEPIEeHAUKYISIPHOCTH https://m.edsoo.ru/ed9e2a8e

JIBYX IIJIOCKOCTEMN
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40

[leprieHIUKYIAPHOCTD
IIJIOCKOCTEN: ITPU3HAK
MEePHEeHAUKYISIPHOCTH
JIBYX TJIOCKOCTEMN

bu6anoreka LIOK
https://m.edsoo.ru/ba75dc57

41

Teopema o Tpéx
MEepIEeHIUKYIApax. Ypox-
KOHepenyusi

bu6mnoreka LIOK
https://m.edsoo.ru/e4972cdc

42

Teopema o Tpéx
MepIeHIUKYIsIpax

bu6anoreka [IOK
https://m.edsoo.ru/52188a7d

43

Teopema o Tpéx
NEePIIEHANKYIIApax. Ypox-
AYKYUOH

bu6auoreka [JOK
https://m.edso0.ru/9f246736

44

KounTponbsnas padora no
TeMaMm
"IlepneHIUKYJISIPHOCTH
NPSIMBIX W IJIOCKOCTEN"
u "YTIbl MEXIY
IpSIMBIMU U
IJI0CKOCTSIMU"

bu6auoreka [JOK
https://m.edso0.ru/5b971ef3

45

ITonsTue
MHOT'OTPaHHUKA,
OCHOBHBIC DJICMEHTBHI
MHOTOT'paHHUKa,
BBIITYKJIBbIC U
HEBBINYKJIbIE
MHOTOTI'PaHHUKHU;
pa3BEpTKa
MHOTOTpaHHHUKA

bubnuoteka [IOK
https://m.edsoo.ru/2d24e873

46

IIpusma: n-yrosbHas
[Ipu3Ma; TPaHu U
OCHOBaHUs NPU3MBI;

bu6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad
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npsiMasi 1 HaKJIOHHAst
MPU3MBbIL; OOKOBast U
MOJTHAs! TIOBEPXHOCTh
MIPU3MBI

47

[Tapamnenenunen,
MPSAAMOYTOJIbHBIN
HapayIeNICIIAIIE] U €T0
CBOMCTBA

bu6mnoreka LIOK
https://m.edso0.ru/8a7be683

48

[Tupamuga: n-yrojapHas
MUpaMujia, TPaHu U
OCHOBaHUWE MUPAMMU/IBI;
OOKOBas U IIOJIHAS
MOBEPXHOCTh
MUPaMU/IBI; TIPABUIIbHAS
Y yCceu€HHas UpamMuia

bu6auoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBunbHbIE
MHOTOI'PAHHUKH:
MNOHSTHE MTPABUIIBHOTO
MHOTOIPaHHUKA;
npaBUjIbHAs MpU3Ma U
NpaBUJIbHASI MTUPAMUIA;
paBUJIbHAS
TpEyrojibHas MUpaMHia
W IIPaBUJIbHBIN
TeTpa’ap; Kyo

bu6mmoreka [IOK
https://m.eds00.ru/074c8865

50

[IpencraBienue o
MIPaBUIIBHBIX
MHOTOI'paHHUKAX:
OKTadJIp, 0JACKadIp U
UKOCadIP.

but6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

o1

CummeTtpus B

bu6mmoreka [IOK
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IIPOCTPAHCTBE:!
CUMMETPHUS
OTHOCHUTEJIBHO TOUYKH,
MIPSIMOM, TIJIOCKOCTH.
DJIEMEHTBI CHMMETPHH B
nupamMuaax,
napasuieenumneaax,
MpaBUIbHBIX
MHOTOI'PaHHUKAX

https://m.edsoo0.ru/b9e777d9

Brruucienue diieMeHTOB

52 MHOTOT'PAaHHUKOB: BH6H_HOTeKa HOK
pE6pa, HATOHANH, YITBL https://m.edsoo.ru/6cdbecef
[Timomntaae 0OKOBOM
MMOBEPXHOCTH Y TMOJTHOU
MOBEPXHOCTH MPSIMOM
bu6anoreka [JOK
>3 HIPHSMBI, THTOTHAD https://m.eds00.ru/37d84157
OCHOBaHUM, TEOpeMa o
OOKOBOW MOBEPXHOCTH
MPAMOUN IIPU3MBI
[Tnomaae OOKOBOM
TTOBEPXHOCTH U
MTOBEPXHOCTH
. bu6mmoreka [IOK
>4 ggg;:;z?gnng;;&nmm, https://m.eds00.ru/5603e30b
OOKOBOI MOBEPXHOCTH
YCEUEHHOW MUPaAMUIbI
55 KontponpHas pabora 1o bubnunoreka [JOK
teMe "MHOororpaHHuku" https://m.edso0.ru/a95f5c04
56 [Tonsitue 06 00BEME bubmorexa [IOK

https://m.edsoo.ru/7ad0020b
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O0BéM

57 nupamMuibl. Ypok- bubmorexa [TOK
ayEWOHH P https://m.edso0.ru/235171b3
N but6mmoreka [IOK
58 OObEM mapaMuE! https://m.edsoo.ru/f47dfefd
N but6mmoreka [IOK
59 OObEM mapaMuE! https://m.edso0.ru/79¢10312
N bubmmoreka [IOK
60 OObEM mapaMuE! https://m.edsoo.ru/2faadc3f
N but6mmoreka I[IOK
61 OObEM mpH3MBI https://m.edso0.ru/79853608
. bubnuoteka [IOK
62 OObEM mpH3MBI https://m.edsoo.ru/1e053890
. bubnuoteka [IOK
63 OObEM MpH3MBI https://m.edso0.ru/482d3f51
KontponsHas pabora 110
64 TeMe RO6’LéMI§ bubmorexa LIOK
| https://m.eds00.ru/28a6573c
MHOTOTPAaHHUKOB
[ToBTOpEHueE,
000011IEHNE
65 CHUCTEMATH3AIIUA bu6mmoreka [IOK
3Hanuii. [TocTtpocHue https://m.edsoo.ru/098bedad
ceueHnil B
MHOTOTpaHHUKE
[ToBTOpEHME,
000011IEHNE
66 cHUCTEeMaTU3aIlus bubnuoreka [IOK

3HaHuN. Beraucienne
pacCTOSIHUN: MEXKITY
JIByMsI TOUKAMH, OT

https://m.edsoo.ru/f7792ba9
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TOYKH J0 MPSIMOU, OT
TOYKH 1O INIOCKOCTH,
MEXKTY
CKpELIMBAKOIIUMUCS
MPSIMBIMU

67

Hrorosas KOHTpOIBHAS
paborta

bu6mnoreka LIOK
https://m.edso0.ru/b9146bc0

68

[ToBTOpeHue,
000011IEHNE
cucTeMaTHu3anus
3HaHuN. Beraucienne
YIJI0B: MEXKIY
CKPELIUBAOIINMHUCS
MNPAMBIMH, MEK]TY
MPSAMOM U TJIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB,
YIJI0B MEXIY
IIOCKOCTSMM

bu6auoreka [JOK
https://m.edso0.ru/56765e8b

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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11 KJIACC

Ne
n/n

Tema ypoka

KosnuecTBO yacos

KouTtpoJsbHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Hara
U3ydeHust

JJleKTpOHHBbIE HH(POBbIE
o0pa3oBaTeJibHbIE

pecypchbl

Cdepa u map:
HEHTP, PaJuyc,
JIMaMeTp; TIOIAIb
MTOBEPXHOCTH

cdepsl

bu6mnoreka [JOK
https://m.edso0.ru/0341bc2b

B3aumnoe
pacmosoKeHre
cdepsl U
IJIOCKOCTH,
KacaTeJIbHas
IJIOCKOCTH K cepe;
Iomaas chepol

bu6muoreka [JOK
https://m.edsoo.ru/bed12a43

N3obpaxenue
cdepsl, mapa Ha
iockocTu. CedeHus
mapa. Ypox -
NPAKMUKYM

but6mmoreka [IOK
https://m.edsoo.ru/bc15f7{2

Hunuaapudeckas
MTOBEPXHOCTH,
oOpazytoriue
HWIAHAPUYECKON
MMOBEPXHOCTH, OCh
HWIAHAPUYECKON
MMOBEPXHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/6054b8c1

unusap:
OCHOBaHUs U

bu6mmoreka [JOK
https://m.edsoo.ru/188f6216
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OoKoBas
MTOBEPXHOCTH,
oOpa3yro1as u ocCh;
IUTIOINIAIb OOKOBOM 1
MIOJTHOU
MTOBEPXHOCTH

N3o06paxxenue
WIMHIpA HA
IJIOCKOCTH.
Pa3Béprka
unnHapa. CeueHus
UIHIpA
(TII0CKOCTHIO,
napauieTbHON WU
NEePIEHANKYIIPHOM
OCH ITUJIMH/IPA)

bu6muoreka [JOK
https://m.edso0.ru/016e25eb

Konnueckas
MIOBEPXHOCTb,
obpasyrorue
KOHHUYECKOU
MOBEPXHOCTH, OCh U
BEpIIIMHA
KOHHYECKOM
TTOBEPXHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHue
1 BEpIIMHA,
oOpa3syrorias 1 oCh;
IUIOIIa b OOKOBOM U
MMOJHOM
MTOBEPXHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/897dd3b2

Y ceu€HHBIN KOHYC:
oOpa3yroniue u

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab3
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BBICOTA; OCHOBAHUS
u OoKOBas
MTOBEPXHOCTH

10

N3006paxxenue
KOHYyCa Ha
IIJIOCKOCTH.
Passéprka xonyca.
Cedenus KoHyca
(TII0CKOCTHIO,
NapajieabHON
OCHOBaHUIO, U
IIJIOCKOCTBIO,
MPOXOSAILEN yepe3
BEPIINHY)

bu6mnoreka [IOK
https://m.edsoo.ru/0Obdelbe8

11

KomMOunams e
BpalllCHUS U
MHOTOI'PaHHUKOB

bu6muoreka [JOK
https://m.edsoo.ru/3cefl0e5

12

MHOTOrpaHHuK,
OMMCaHHBII OKOJIO
ctepsr; chepa,
BIIMCAHHAs B
MHOT'OTPaHHUK WIIN
B TEJIO BpalleHUs

but6mmoreka [IOK
https://m.eds00.ru/0b136158

13

IToustue 00
00BéMme. OCHOBHEBIE
CBOMCTBa 00BLEMOB
Tl

bubnuoteka [IOK
https://m.edsoo.ru/26a03fb7

14

O0BEM TTUIMHApA,
KOHYyca. Ypok -
NPAKMUKYM

bu6mmoreka [JOK
https://m.edsoo.ru/5513d87b

15

O0BéM mapa u

bu6mmoreka [JOK
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TJI01a]1b Cepbl

https://m.edso0.ru/d189bde2

[TonoGurbIe TeTa B

MIPOCTPAHCTRBE.
16 ﬁgﬁ;ﬁiﬁfmm Bu6morexa [IOK
. https://m.edsoo0.ru/810cfleb
MMOBEPXHOCTEM,
00BEéMamMu
MOJOOHBIX TEI
KontponbHas
17 pabota mo Temam bubnuoteka [JOK
"Tena BpamieHus" u https://m.edsoo.ru/4a33a8ab
"O6Bembl TET"
18 Eﬁgzzgcii B bubnnotexa LIOK
https://m.edsoo.ru/5caefclb
MPOCTPAHCTBE
19 BC;;E;IK;:HH;GH bu6muoreka [JOK
https://m.edso0.ru/23f4f089
BEKTOPOB
20 YMHOXKEHNE but6mmoreka [IOK
BEKTOpA Ha YHUCIIO https://m.edsoo.ru/dee379eb
Paznoxxenue
21 | mexommmanapro bumotea LIOK
https://m.edsoo.ru/a28fd74e
BekTopaM. [IpaBuio
napajuiesenumneaa
Pemienue 3anay,
N B LK
. . https://m.edsoo.ru/5a827900
MpaBuUJI JEHCTBUI C
BEKTOpaMH
23 KoopaunaTtHo- bubmuoreka [JOK
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BEKTOPHBIA METOJ
IIPU PELICHUU
T€OMETPUUYECKUX
3a1a4

https://m.edsoo.ru/d3alfe30

24

[IpssmoyronpHas
CUCTEMa KOOpAWHAT
B MPOCTPAHCTBE.
Koopaunatst
BEKTOPA.
IIpocreiimue
3a/1a4u B
KOOpJAMHATaxX

bu6muoreka [IOK
https://m.edso0.ru/48db7058

25

Yron mexny
BEKTOpPaMH.
CkanspHoe
MIPOU3BE/ICHHE
BEKTOPOB

bu6muoreka [JOK
https://m.edsoo0.ru/725effc4

26

Brruucnenue yrinos
MEXIY NPSAMBIMH U
TUIOCKOCTSIMU. ¥Ypox
- NPAKMUKYM

but6mmoreka [IOK
https://m.edsoo.ru/8efbe78e

27

KonTponbHas
pabota 1mo Teme
"BekTopsl u
KOOpJIMHATHI B
npocTtpaHcTae"

bubnuoteka [IOK
https://m.edsoo.ru/77c22fc5

28

[ToBTOpEHME,
00001IeHNE U
CHCTEeMaTH3aIs
3HaHul. OCHOBHBIE

burypsl, $HakTsl,

bu6mmoreka [JOK
https://m.edsoo.ru/1780ba5d
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TEOPEMBI Kypca
TJIAHUMETPUU

29

[ToBTOpEHME,
000011eHuE U
CHUCTEMAaTH3aLUs
3HaHu. OCHOBHBIE
¢burypsl, (hakrsl,
TEOpEMBI Kypca
IJITAHUMETPUHN

bu6mnoreka LIOK
https://m.edso0.ru/078cd184

30

[ToBTOpEHue,
000011IEHIE U
CHCTEMAaTH3aIns
3HAHUM. 3amaun
IJITAHUMETPUU U
METO/IbI NX
pelIeHus

bu6muoreka [JOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHue,
000011IEHME U
CHCTEMAaTHU3aIN
3HAHUN. 3aga4u
IJIAHUMETPHUU U
METOIBI UX
pelIeHus

but6mmoreka [IOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHME,
000011IEH1E U
cUCTEMaTHU3alus
3HaHuil. OCHOBHbIE
¢dburypsl, GakThl,
TEOpPEMBI Kypca
CTEPEOMETPUHU

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

33

Hrorosas

bu6mmoreka [JOK
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KOHTPOJIbHAs
paborta

https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHueE,
00001IeHNE 1
CHUCTEMAaTHU3aIUs
3HAHUU

bu6mnoreka [JOK
https://m.edsoo0.ru/f465d10e

OBUIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34
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PABOYASA NTIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTUKA»

HOACHUMTEJIBHAS 3AIITMCKA

VYuebnsiii kypc «BepostHOCTh U crathcTHKa»  0a30BOTO  ypOBHS  SIBJISIETCS
MPOJOJKEHHEM M Pa3BUTHEM OJAHOMMEHHOTO yuyeOHOro Kypca 0a30BOro ypOBHS OCHOBHOIO
oOmiero obpazoBaHus. YUeOHBIH Kypc HpeaHa3HauyeH Uisi (OpMHUpPOBaHUA y O0OydarOIIUXCS
CTaTUCTUYECKON KyJIbTyphl U MMOHUMAHUS POJIM TEOPUH BEPOSTHOCTEH KaK MaTEeMaTHYECKOTO
WHCTPYMEHTA UISI M3YyYEHHUS CIy4YailHBIX COOBITHH, BEIWMYWH W mporeccoB. llpn m3ydenun
y4eOHOro Kypca OO0OTaIllarTCcsi MPEACTaBICHUS OOYYaloIMUXCA O METOJaX HCCIICIOBaHUS
M3MEHYHMBOTO MHpPA, Pa3BHBACTCA TMOHUMAaHHE 3HAYUMOCTH W OOIIHOCTH MaTEeMaTHYECKUX
METO/IOB TO3HAHMUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAyYHOTrO
MHPOBO33PEHHUS.

Copepxanue y4eOHOTO Kypca HAlpaBlI€HO Ha 3aKpeIUIeHHe 3HAaHWUW, MOJYyYEHHBIX NpU
M3Y4YeHHH Kypca Ha ypOBHE OCHOBHOTO 0011ero o0pa3oBaHusi, U Ha Pa3BUTUE MPECTaBICHUN
O CIIy4allHBIX BEJIIMYMHAX M B3aWMOCBS3SX MEXKIy HUMH Ha BaXKHBIX NPUMEPAX, CHOKETHI
KOTOpBIX MOYEpIHYThl W3 OKpyXkatomero Mupa. B pesynbrate y oOydaromuxcsi JTOJKHO
chopMUpOBaThCS MPEACTABICHUE O Haumbosiee ynoTpeOUTEIbHBIX U OOMIMX MaTeMaTHUYeCKHX
MOJIENSIX, UCTIOIB3YEMBIX JIJISl OMUCAHUSI AHTPOTIOMETPUYECKUX U AeMOTrpapuuecKux BeTUYHH,
HOTPEIIHOCTEl B Pa3IUYHOIO poOJa HU3MEPEHUsX, IIUTEIBHOCTH 0e30TKa3HON padoThl
TEXHUUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHI U MPOLIECCOB B OOIIECTBE.

B coorBercTBUM C yKa3aHHBIMH IEJISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTH M CTaTUCTUKA» Ui YPOBHS CpeIHEro oo1iero 0opa3oBanus Ha 6a30BOM YpOBHE
BBIJIEJICHBI CJIEAYIOLIME OCHOBHBIE CoOJep)KaTelabHble JUHUU: «Ciy4aiiHble COOBITHUS U
BEPOSATHOCTHY, «CiyualiHble BEIMYMHBI U 3aKOH OOJIBIITNX YUCEID».

Baxnyto yacTe y4eOHOro Kypca 3aHUMaeT M3y4YeHHE TEeOMETPUYECKOTO U
OMHOMHUAIBHOTO pACHpENeIeHH! M 3HAKOMCTBO C UWX HENPEPHIBHBIMU aHAJIOTaMH —
MOKAa3aTeIbHBIM U HOPMAJIbHBIM pacpeieICHUSIMHU.

Conepxannie nuHuU «CiaydailHble COOBITHUSL U BEPOSITHOCTU» CIIY’)KHT OCHOBOM JIJIst
dbopMupoBaHUST TPEACTABICHUM O pachpeneleHu: BEPOATHOCTEH MEXIy 3HaYeHUSIMU
CIIy4allHBIX BEJMWYMH, a Takke »9dTa JUHUS HeoOxonuma Kak 0Oasza I U3YyYCeHHS
3akoHa OONBIIMX YHCeN — (YHAAMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIErO B MPUPOJEC H
o0IIecTBE M HMMEIOIIEr0 MaTeMaTHuecKyro Qopmanuzanuio. CaM 3aKoH OOJBIINMX YHCEl
mpenjaraeTcs B O3HAKOMHUTENBHOM  ¢GopMe ¢  MUHUMAIBHBIM  HCIHOJIb30BAHHEM
MaTeMaTU4ecKoro opManuszma.

Tembl, CBsI3aHHBIE C HENPEPHIBHBIMU CIyYalHBIMH BEJIMYMHAMH, AaKIEHTHUPYIOT
BHUMaHHE OOYyYaIONIUXCSl Ha ONMUCAHUU W H3YUYEHUU CIyYalHBIX SIBJICHHH C TMOMOIIBIO
HenpepbIBHBIX  (QyHKUKMHA. OCHOBHOE BHUMAaHHME YJENAETCS IMOKa3aTeNIbHOMY U
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HOPMAJIBHOMY  paclpeAeiCHUsIM,  TpH OTOM  MOPEANoiaraeTcsi  O3HAaKOMHTEIBHOE
n3ydeHue Marepuaina 0e3 JoKa3aTeabCTB IPUMEHSIEMBIX (DaKTOB.

OO0miee 4yKMcnO 4YacoB, PEKOMEHAOBAHHBIX Ui HM3Yy4YeHHs Y4eOHOro Kypca
«BepositHOCTh M craTtucTuka» — 68 vacos: B 10 kiacce — 34 yaca (1 wac B Hemeno), B 11
kiacce — 34 yaca (1 gac B Hezemio).

COIEPKAHUE OBYYEHUA

10 KJIACC

[IpencraBnenue NaHHBIX C MOMOILIBI0 Tabmuu U auarpamMm. CpenHee apudmernueckoe,
MearaHa, HauOoJblllee W HAaUMEHbIlee 3HAYCHMs, pa3Max, AMCIEpPCUsT M CTaHIapTHOE
OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyuaiiHble SKCIIEpUMEHTHI (OMBITHI) M CIy4dallHbIE COOBITHS. DJIEMEHTApHBbIE COOBITHS
(ucxonpl). BepodarHocTs ciydailHOTo coObITHS. BiM30CTh 4acTOTHI U BEPOSTHOCTH COOBITHIA.
CrnydJaifHple OMBITHI C PaBHOBO3MOXKHBIMU JJIEMEHTapHBIMU COOBITHUSMH. BeposTHOCTH
COOBITHH B OMBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanuu Haja COOBITHUSMHM: TIepeceYeHue, 00beTMHEHUE, MPOTUBOIOIOKHBIE COOBITHS.
Juarpammsl Ditnepa. @opmyia CI0KEHHUST BEPOSITHOCTEM.

YcioBHAasT ~ BEPOSTHOCTb.  YMHOXEHME  BeposATHOCTEW.  JlepeBo  ciiydamHOro
skcriepumenTa. @opmyria moaHoN BeposiTHOCTH. HezaBucruMble COOBITHSI.

Komb6unaropHoe npasmiio ymHoxkeHus. [lepecranoBku u gakropuain. Yuciao coueTaHuil.
Tpeyronbauk [Tackans. @opmyna 6mHOMa HeroTOHA.

bunapHblii cirydaiiHbIi ONBIT (MCHIBITAHUE), YCIeX U Heyaaua. He3aBucumble UCTIbITAaHUS.
Cepus HE3aBUCHUMBIX HCHBITAHMI A0 mnepBoro ycrexa. Cepusi HE3aBUCHUMBIX HCIBITAaHUN
bepuynnu.

Crnyuaiinas BenmmuuHa. Pacnipenenenue BeposiTHOCTeH. Jnarpamma pacrpeneneHusl.
[Ipumeps! pacnipeiesieHnii, B TOM YHCIie, TeOMETPUUYECKOE U OMHOMHUAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKH CIYYaHBIX BEJIMYUH: MaTEMaTHYECKOE OXKHJIaHuE,
TCTIEPCUsl U CTaHJIAPTHOE OTKJIOHEHHue. [IpuMepbl mprUMEeHEeHHsT MAaTeMaTHUYeCKOTO OXKHIaHuUs,
B TOM YHCIIE B 3a/ladyaX M3 TOBCEIHEBHOM XU3HU. MaremaTuueckoe OXHJaHue OWHApHON
CIly4ailHOW BeNMMYMHBL. MaTtemMaTHueckoe OXHUJAHHE CYMMBl CIy4YalHBIX  BEJIUYHH.
MaremaTudeckoe OXHUJAaHUE ©  JUCTEPCUS TEOMETPUUYECKOTO U OWHOMHUAIBHOTO
pacnpeneeHui.

3akoH OOJBIIUX YHCEN U €Tr0 POJib B HayKe, Mpupoje u obiiecTBe. BriOopouHbIil MeTOT
HCCIIEOBAaHUMN.

[Tpumepbl HEMpEephIBHBIX CIydalHbIX BeMUYuH. [[OHSATHE O TUIOTHOCTH pacrpeneeHus.
3amaun, TPUBOAAINIME K HOpMajdbHOMY pacmpeneicHuio. [loHATHE O HOPMAaTbHOM
pacmipe/ieICHHH.
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HNPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenuss B 10 kjacce oOyd4aromuiicsi TOMYYHUT CIEAYIOIMIHE MPEIMETHEIC
pE3yJIbTaThI:

YUTaTh U CTPOUTD TAOJIUIBI U IUATPAMMBI;

OIEpUpOBATh MOHATHSAMHU: CpeAHee apudmeTnueckoe, MeauaHa, HauOoJblIee,
HauMEHbILIee 3HaUeHHE, pa3Max MacCHBa YUCIOBBIX IAHHBIX;

OIEpUpPOBATH MMOHATUSAMU: CIy4YailHbIH SKCHEPUMEHT (OMBIT) U CIIy4ailHOE COOBITHE,
AJIEMEHTAapHOE COOBITHE (3JIEMEHTAPHBIN NCXO/T) CIIYyYailHOrO OMBITA, HAXOJUTh BEPOSITHOCTH B
OMbITaX C PAaBHOBO3MOXXHBIMU CIyYalHBIMH COOBITHSIMH, HaXOJAUTb W CpPaBHUBATH
BEPOSITHOCTU COOBITHI B M3yUEHHBIX CITy4YailHbIX SKCIIEPUMEHTAX;

HaxoJUTh U (POPMYIHPOBATH COOBITHS: TIEpECeUeHrEe U 00bEIMHEHUE TaHHBIX COOBITUH,
cOOBITHE, MPOTUBOMOJIOKHOE TAaHHOMY COOBITHIO, TOJB30BAThCS AuarpamMmamu Oiliiepa u
(bopMyIIOH CIOXKEHHS] BEPOATHOCTEN MpHU pPellIeHUH 3aay;

OMEepUPOBATHh MOHATUSMU: YCJIOBHAsI BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS, HaXOAMTh
BEPOSITHOCTHU C TIOMOIIBIO MIPaBUiIa YMHOKEHHS, C TOMOUIBIO JepeBa CIy4ailHOTO OIbITa;

MPUMEHSITh KOMOMHATOPHOE MPAaBWJIO YMHOXKEHUS NpPU PELIEHUHU 3a/ay; ONepupoBaTh

MOHATUSIMU:  HCMBITAHUE, HE3aBUCUMbIC HCIBITAaHUS, CEpUs
UCIIBITAHUM, yCNeX M Hey/Jaya, HaxOJUThb BEPOSATHOCTH COOBITHMII B CEPUU HE3aBUCUMBIX
UCIBITAHUNA [0 TEPBOrO ycrexa, HaXOIUTh BEPOSTHOCTH COOBITUH B CEPUU HUCHBITAHUMN
bepuymnu;

ONEpUpPOBATH IMOHATUSAMM: CJIydailHass BEJIWYMHA, pACIpPEICIICHUE BEPOSTHOCTEH,
JUarpaMma pacrpeieseHus.

K xoniy oOyuenus B 11 kJjacce oOydYarOIIHMICS TMOMYYUT CICAYIOIIUE IMPEAMETHBIC
pE3yJIbTaTHI

CpPaBHUBATh BEPOSTHOCTH 3HAYCHHWH CIyYaHON BEJIMYWHBI MO PACTIPEACICHHUIO WIH C
TIOMOIIBIO TarpaMM;

ONEPHPOBATh IMOHATHEM MAaTEMaTHYECKOTO OXHIAHWS, TPUBOIUTH TPUMEPBI, Kak
MPUMEHSETCS MAaTEMAaTUYCCKOE OKHUIAHHE CIyJailHOW BEITUYMHBI HAXOIUTh MATEMAaTUYCCKOE
OYKUJIaHUE TI0 JIAHHOMY Paclpe/IeIICHUIO;

UMETh TPEJCTABIICHUE O 3aKOHE OOJBIIMX YHCEN, UMETh

MIPEJCTaBJICHUE O HOPMAIIBHOM PacCIpeICIICHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosanue KomanuectBo OCHOBHOE COJIepKaHUe OcCHOBHBIE BUJBI ICITEIILHOCTH
paszena 4acoB oOydJaronuxcs
(Tembl) Kypca
[IpencraBieHue JaHHBIX 4 [IpencraBneHue TaHHBIX C TOMOIIBIO N3Baexath nHGOpMALNIO U3 TaOIUIL
U onucaTresbHas tabnui u guarpamm. Cpenxee U MarpamMm, MCMoJib30BaTh TaOJIHIIbI
CTaTUCTHKA apupMeTHIEeCKOE, MeTMaHa, Y UarpaMMbl JJ1s1 TPEJCTaBICHUS
HauOoJIbIlIee U HAUMCHBIIICE CTATUCTUYECKUX JAHHBIX.
3HAYCHUS, pa3Max, JTUCIepCus, Haxoauth onucaTeabHbIe
CTaHJAPTHOE OTKJIOHEHUE YUCIOBBIX XapaKTEPUCTUKH JaHHBIX.
HaOOpOB BeiaBUraTh, KPUTHKOBATH THIIOTE3bI
0 XapakTepe CIy4ailHOW N3MEHYMBOCTHU
U onpeaesonux e€ hakropax
CityuaiiHbI€ OTIBITHI 3 CityuaiiHble SKCTIEPUMEHTHI (OIIBITHI) BoieasiTe HA IpUMepPax ciiyyailHbIe
U CIy4alHbIE COOBITHSI, U CIy4aliHbIe COOBITHS. COOBITHS B OTIMCAHHOM CITy4aifHOM
OMBITHI C DnemMeHTapHbIe COOBITUS (MCXObI). OTIBITE.
PaBHOBO3MOXHBIMU BeposiTHOCTS CitydaitHOTo COOBITHS. DopMyIMPOBATH YCIOBUS IPOBEICHUS
PJIEMEHTAPHBIMHU BepositHocTH COOBITHII B ONBITAX CJIy4ailHOTO OIIBITA.
MCXOIaMHU C PaBHOBO3MOKHBIMU HaxoauTh BEpOSTHOCTH COOBITHI

DIIEMEHTAPHBIMH COOBITUSIMU.
[IpakTueckas pabota

B ONBITaX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MopneaupoBaTh OIBITHI

C PaBHOBO3MO>XHBIMU 3JIEMEHTapPHBIMU
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HCXOJIaMH B XOJI€ MPAKTHIECKON
paboThI

Omnepanuu HaJl COOBITUSIMU,
CJIO’KEHHE BEPOATHOCTEN

Onepauuu HaJl COOBITUSIMU: TIEpECEUEHHE,
00BbEIUHCHHE COOBITHIA,
IPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opMyna cloKeHUs
BEPOSTHOCTEU

HUcnoab3oBaTh 1uarpamMmsl Jijepa u
CJIOBECHOE OIMUCAHHUE COOBITUH AJIs
bOpMYITUPOBKU U U300pAKECHUS
00BbETMHEHUSI U TIEPECEUCHHS COOBITHIA.
Pemarp 3a1a4um ¢ UCMOJIB30BAHUEM
(GhOpMYIIBI CIIOKEHUS BEPOATHOCTEH

Y cI0BHAsI BEPOSTHOCTb, IEPEBO
ClIy4aifHOrO ombITa, (hopmyia
MIOJTHOM BEPOSITHOCTH

Y HE3aBUCUMOCTb COOBITUI

VYcnoBHas BEPOATHOCTb. Y MHOXKEHNE
BEPOSATHOCTEN. JlepeBo ciydyailHOro
skcriepumenTa. Oopmyia oIHOU
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemiarp 3a1a4M Ha HAXOXKIEHUE
BEPOSITHOCTEN COOBITUM, B TOM YHUCIIE
YCJIOBHBIX € ITIOMOILBIO AEPEBA CIy4alHOIO
OIIBITA.

OnpeneasiTe HE3aBUCUMOCTb COOBITHH 110
(bopMmyJie U 10 OpraHu3aly ciIydyaiHoro
OIIbITa

DJIEeMEHTBI KOM6I/IHaT0pI/IKI/I

Kom6unaTtopHoe npaBusio

yMHOxeHus. [lepecranoBKu

1 (akTopuai. YucIo coueTaHmi.
Tpeyronpauk [Tackans. @opmyna GuHOMA
Hsrorona

Hcnoab30BaTh NPaBUIO YMHOXKEHUS IS
MEePEUNCIICHUS COOBITUI

B CIIy4ailHOM OIIBITE.

IHoab3oBaThesa hopmyIoi u
TpeyroiabHukoM llackamns

JUISL OTIPEICIICHUS YUCIIa COYETAaHU I

Cepun nocie10BaTeNIbHbIX
HUCIIBITAaHUMN

bunapnblii cirydailHbIi ONBIT (UCTIBITAHUE),
ycnex W Heyjiaya.

HesaBucumbie ucnbitanus. Cepust
HE3aBUCHUMBbIX UCIIBITAHUH JI0 IEPBOTO

Pa30uBaTh Cl10KHbBIE SKCIEPUMEHTHI Ha
OT/IETIbHBIE UCTIBITAHUSI.

OcBauBaTh NOHSATHS: UCIIBITAHHUE, CEPUS
HE3aBUCHMBIX HCTIBITAHUH.
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ycnexa. Cepusi HE3aBUCUMBIX UCIIBITAHUN
bepnymnm.

[IpakTuueckas pabora

C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX

TabIUIY

IIpuBoauTH NpUMeEpPHI CEpUI
HE3aBHUCHMBIX UCIIBITAHUH.

PemaTh 3a1aum Ha MOUCK BEPOSITHOCTEN
COOBITHUI B CEPUU UCTIBITAHUM J0 IEPBOTO
ycnexa

U B CEpUsIX UCNbITaHUN bepHyun.
HN3yyaTh B X04€ NPAKTHYECKOIl padoThI
C MCTOJIb30BaHUEM AJIEKTPOHHBIX TA0JINIL
BEPOSITHOCTU COOBITHI B CEpUsX
HE3aBUCHUMBIX UCIIBITAHUM

CiyualiHble BEJTMYMHBI U
pacnpe/ieeHUs

Cnyuaitnas BennuuHa. Pacnipenenenue
BEPOSATHOCTEH.

Juarpamma pacnpenenenus. Cymma

Y IIPOU3BEICHUE CITyYaiiHbIX BEJIUYHH.
IIpumeps! pactipeieneHuii, B TOM 4UCIIe
rE€OMETPUYECKOE

U OMHOMHAJILHOE

OcBanBaTh NOHSTHSA: CTyyaiiHas
BEJIMYMHA, pacipeieiieHre, Tadauia
pacrpezeneHus, imarpaMmma
pacnpeneneHusl.

IIpuBoauTH NPpUMEPHI
pacrpenesieHuil, B TOM YHCe
reOMEeTPUUECKOro U OMHOMHUAIBHOTO.
CpaBHHMBATB pacnpeeleHus CIy4YaiHbIX
BEJINYMH

HaxoauTh 3HaUE€HHS CyMMBI

Y TIPOU3BEJCHUS CITy4allHbIX BETUYHH.
CTponTh H pacno3HaBaThb
reoMeTpruecKoe i ONHOMHAIIbLHOE
pacrpeeneHue
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[loBTOpEHuUE, 000011IEHNE, ) OnucarenbHas craructuka. CiydaiiHbie IHoBTOPATH N3y4YeHHOE
CHCTEeMaTH3alus 3HaHUU ONBITHI U BEPOATHOCTHU CIYyYANHBIX Y BBICTPAMBATh CUCTEMY 3HAHUU
coObITui. Onepaluu HaJl COOBITUAMH.
DneMeHThl KOMOMHATOPUKHU, CEPUU
HE3aBUCUMBIX MCIIBITaHHUI
OBILIEE KOJIMYECTBO 34
YACOB ITIO ITPOI'PAMME
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11 KJIACC

HanmenoBanue pasznena KonungectBo OcHOBHOE conepKkanne OcHOBHBIE BUIBI JEATEIBHOCTH
(TemnI) Kypca 4acoB oOy4Jaronmxcs
MatemaTuueckoe 0xKH1IaHnue 4 [Tpumepbl pUMeHeHUs OcBauBaTh NOHATHE MATEMAaTUYECKOTO

CIIy4ailHOM BEJIMYHUHBI

MAaTeMaTHUYE€CKOT0 OKHAaHUS
(cTtpaxoBaHue, 10TEpPES).
MaremaTuueckoe 0KUJaHUE CYMMBI
CIIyYailHbIX BEJIUYHH.
MatemaTuueckoe 0KUJaHue
TEOMETPUUECKOTO U ONHOMHUATLHOTO
pacupeneneHun

0K JaHMSL.

IIpuBoauTh 1 00CYKAATH NPUMEPHI
MPUMEHEHHUS] MATEMaTUYECKOTO OXKUIaHHUS.
Boeruucuasats

MaTeMaTHUYEeCKOE OKHJIaHHE.
Hcnouab3oBaTh NOHATHE
MaTEMaTHUYE€CKOr0 OXKMIAHUS U €0 CBOMCTBA
[IPU PEIIEHUH 3a7a4.

HaxoauTthb 110 u3BeCTHBIM (hopMyiam
MaTEMaTUYECKOE OKUIAHUE CYMMBI
CJIy4YalHbIX BEJIMYUH.

HaxoauTthb 1o u3BeCTHBIM popMyam
MAaTEMAaTUYECKHUE OKUIAHUS CITYyUaMHBIX
BEJIMYMH, UMEIOIIUX TEOMETPUUYECKOE

1 OMHOMHAJIBHOE pacIpeIeICHUs

95



Jlucniepcus U cTaHAApTHOE
OTKJIOHEHHE CIIy4YalHON
BEJINYMHBI

Jlucrniepcus u cTangapTHOE

OTKJIOHEHHE. Jlucniepcun
reOMETPUIECKOr0 1 ONHOMUATBHOTO
pacnpeneneHusl.

[IpakTuyeckas pabora

C UCIIOJIb30BAHUEM DJIEKTPOHHBIX TaOJIHIL

OcBanBaTh NOHATHUSA: TUCIIEPCHS,
CTaHJAPTHOE OTKJIIOHEHHE CITy4aiiHOU
BEJINYMHBL

Haxoaute nucnepcuto

10 PacIpeIeICHUIO.

HaxoauTthb 1o u3BecTHBIM (hopMyiam
JUCIIEPCUIO T€OMETPUYECKOTO

¥ OMHOMHUAJILHOTO paclpeieNieHus, B
TOM YHCJIE B XOJ€ IPAKTUYECKON
paboThI C UCIOJIB30BAHUEM
AIIEKTPOHHBIX TAOIHUIY

3aKoH OOJIBIIKMX YHCET

3akoH OoJsbIKX yncesn. BeioopouHbIit
METOJ] HCCIICIOBAHHIA.

[TpakTrueckas pabora

C MCTIOJIb30BAHUEM AJIEKTPOHHBIX TaOJIHIL

3HAKOMMTHCS C BBIOOPOYHBIM METOZIOM
HCCJIEIOBAHUSI COBOKYITHOCTHU JaHHBIX.
M3yuatsb B x0/le IpaKTUUYECKON pabOThI ¢
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX

Ta0JIUIl MPUMEHEHUE BEIOOPOYHOTO METOA
UCCIIeIOBaHUS

HenpepriBHbIE cilyyaiiHbie
BEITMYHHBI (pacrpeesieHus)

[Tpumepbl HemPepPHIBHBIX CITyUYalHBIX
BenuurH. OYHKIUS TUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacmpe/ieNieHle U ero CBOMCTBa

OcBanBaTh NOHATHS: HENIPEPbIBHAS
CilyyaliHas BeJIMYHMHA, HEIIPEPHIBHOE
pacnpenenenue, PyHKIHs TNIOTHOCTH
BEPOSITHOCTH.

IIpuBoaAMTH NpUMEPHI HENTPEPHIBHBIX
CIIy4yalHbIX BEJIMYHH.
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HaxoauTthb BepOsSTHOCTU COOBITHI
M0 JaHHOUM (PYHKIIUU TUIOTHOCTH, B TOM
YHUCIIe PABHOMEPHOTO paclpeiesICHUS

HopmanbHoe pacnipenenenue

3amauu, NpUBOSIINE K HOPMAITLHOMY
pacnpenencanto. OyHKINS MIOTHOCTH U
CBOWCTBA HOPMAJILHOT'O PaCIpeeNICHHUSI.
[TpakTuueckas pabora

C MICTIOJT30BAHUEM AJICKTPOHHBIX TaOJIHIT

OcBanBaTh NOHATHUSA: HOPMAJIbHOE
pacnpeneicHue.

BoieasiTh 10 ONMMCAaHUIO CITyYalHbIE
BEJIMYMHBI, PACIIPEACIIEHHBIC

110 HOpMaJIbHOMY 3aKkoHYy. IIpuBOAMTH
NpUMepsbI 33/1a4, NPUBOIAIIUX K
HOPMaJIbHOMY PacIpeesICHUIO.
HaxonuTtsb 4nciioBbIE XapaKTEPUCTUKH
HOPMAaJIbHOT'O PacIpeeIeHus 110
U3BECTHBIM (hOpMyIIaM.

Pemarsp 3a1aun, cBA3aHHbIE

C IPUMEHEHHUEM CBOMCTB HOPMAJIBHOT'O
pacIpeiesIeHui, B TOM YHCIIE

C ACII0JIb30BAHUEM DJIEKTPOHHBIX
TabJIHIL

[ToBTOpEeHUE, 0600IICHUE U
cucTeMaTu3anusa 3HaHUH

19

IIpencraBiieHne TaHHBIX C TOMOIIBIO
TAOJIUI] U JMarpaMM, orucaTelbHas
CTaTHUCTHKA, OIIBITHI

C PaBHOBO3MO’KHBIMU JIEMEHTAaPHBIMU
COOBITHSIMH,

BBIUMCIIEHUE BEPOSATHOCTEN COOBITHIA

[ToBTOPATH U3yUYEHHOE U BHICTPAUBATh
CUCTEMY 3HAHUU
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C IpUMEHEHHEM (POopMYyJI

U TpauyECKUX METO/I0B
(xoopauHaTHas npsimasi, AepeBo,
nuarpamma Didniepa), CirydaiHbie
BEJIMYMHBI U pacIipeieseHus,
MaTeMaTHYeCKOe 0’KUJIaHUE
CIIy4ailHON BEJIIMYHUHBI

OBUIEE KOJIMYECTBO 34
YACOB IIO [TPOITPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No Kosn4yecTBO 4acoB Jara DJIeKTPOHHBbIE HU(PPOBbIE
| Tema ypoka Kontpoabubie | IIpakTuyeckue oOpa3oBaTeJbHBIE
n/n Bcero H3yYeHUs
padoThI padoThbI pecypchl
1| wnoneorsan frarpmnns | 1 Bu6morerca LIOK
N i P https://m.edsoo.ru/746d5dce
Oilnnepa—BeHnHa
PanmonanbHbIe ynca.
, | Somonemen 1 o LOK
A ApOBH, https://m.edso0.ru/be888093
IIPOIICHTHI, OECKOHEUYHBIC
NEpPUOANYECKHUE TPOOH
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Apudmernueckue onepanun

3 C PallMOHAJIBHBIMU YUCJIAMH, bu6anoreka LIOK
peoOpa3oBaHMsI YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUU
[Ipumenenue npobeit u
MIPOIICHTOB IS PEIICHUS

4 MPUKIAAHBIX 33714 U3 BH6H_HOTeKa LOK
pARTHIHEX OTpacieli SHAHH https://m.edso00.ru/44dd1046
Y peaIbHOM )KU3HU
[Ipumenenue npobeit u
MIPOIICHTOB ISl PEIICHUS

5 MIPUKJIATHBIX 33434 U3 BH6H_HOTeKa HOK
paARTHIHEX OTpacieli 3HaHMi https://m.edso0.ru/d99d8c74
U peaJbHOW KU3HU
JlencTBUTENIBLHBIE YHCIIA.

bu6auoreka [JOK

0 Egﬁ:ﬁ;ﬁﬁiﬁi - https://m.edso0.ru/2f36a36f
ApudmeTndeckre oneparuu Bubsmotexa [IOK

7| cashommenminn htps://m.edsoo.ru/ag7a12ds
[TpubmmxEéHHBIC
BBIYMCIICHHUS, TIpaBUIIa

bu6mmoreka [IOK

8 gﬁgﬁczegg;ﬂﬁggﬂm 1 https://m.edsoo.ru/cb723fbd
BBIYMCIICHUM
ToxnecTBa u

bubnuoteka [IOK
d E;fgggggs:;; https://m.edsoo.ru/3a23ac15
10 VYpaBHeHUEe, KOPEHb bubnnoreka [IOK

ypaBHEHUS

https://m.edsoo.ru/11ac68be
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11 HepasenctBo, pemienue bubnnoreka IIOK
HEpaBEHCTBA https://m.edsoo.ru/50bdf26d
bu6mnoreka [IOK
12 Merox nirepsasion https://m.edso0.ru/775f5d99
Pemienn BIX U HO-
13 pzl_[I/IeOHaGJ:IEfIJBIIX ypailil(;?{ﬂ(;l u bubmorexa ITOK
https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KounTpoasnas padora no
teme "MHokecTBa
14 palMOHAIbHBIX U bubnnoreka IOK
NEUCTBUTEIIbHBIX YUCEIL. https://m.eds00.ru/1914a389
PanmionanbHbie ypaBHEHUS U
HEpaBEHCTRB"
5 | o ot s o LOK
' https://m.edsoo.ru/226eeabf
obpaTHbIe QYHKIIMU
I'paduk pynkiuu. O6nacTh
N ot i B 10K
' https://m.edsoo.ru/763e75ee
dbyukmuu. [TpomexyTku
3HAKOIOCTOSIHCTBA
17 YéTHbIC 1 HEUETHBIC bu6mmoreka [IOK
byHKIHN https://m.edsoo.ru/ff4564ad
CrteneHb ¢ 1eNbIM
18 nokazaresnem. CTangapTHas bu6mmoreka [IOK
dbopma 3anucu https://m.eds00.ru/66446d3e
JNIENCTBUTEIHLHOTIO YHCIIa
Hcnonn30Banne moaxoasamniei BuGmuorexa IJOK
19 (dhopMbI 3anTCH

HCﬁCTBHTCHBHLIX YUCCJI JIA

https://m.edsoo.ru/6eadc6fl
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pEILICHUS TPAKTUYECKUX
3a7a4 ¥ IPEACTABICHUS
JTAHHBIX

CrenenHas GyHKIUA ¢
HaTypajJbHBIM U LEIbIM

bu6mnoreka [IOK

20 nokasareinem. E€ cBolicTBa u https://m.edsoo.ru/3f25a047
rpadux
21 ApudmeTnueckuii KOpeHb bubnnoreka IIOK
HATYpPaJIbHOM CTCIICHU https://m.edso0.ru/d82c36d4
29 ApudmeTnueckuii KOpeHb bubnnoreka IOK
HATYpPaIbHOM CTCIECHU https://m.edsoo.ru/fe7fc4db
23 CaoiicTBa apu(pMeTHYECKOro bubnnoreka IOK
KOPHS HATYpaJIbHON CTEIICHH https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apu(pMeTHYeCKOro bubnnoreka IIOK
KOPHS HATYPaJbHOU CTCIICHH https://m.eds00.ru/c3389865
o5 CaoiicTBa apu(PMETHIECKOTO bubnuoteka [JOK
KOPHS HATYPaJbHOU CTCIICHH https://m.edsoo.ru/444c4b9c
26 i)e;(;lfalseii:ecngH KOPHSMH bubmorexa I[IOK
o https://m.edsoo.ru/54b815c5
N—oii cTerneHu
27 iEI/II/I(;)I/IBeP:I[/I:eCKI/IMI/I KOPHSMH bubmmorexa LIOK
o https://m.edsoo.ru/83105a0e
N—oii cTerneHu
28 i)e;(f);fii:ecngﬂ KOPHSMH bubmorexa I[IOK
o https://m.edsoo.ru/2ablc7bc
N—oii cTerneHu
Jleiictaus ¢ bubnuoreka [IOK
29 apuQMEeTHUYECKUMH KOPHSIMU

N—OU CTeNeHU

https://m.edsoo.ru/each053c
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JleicTBUs C

bu6anoreka LIOK

30 apH(?MeTquCKHMH KOPHoMH https://m.edsoo.ru/8a5ada51
N—oil cTeneHun
31 Pemrenne nppannoHanbHbIX bubnnoreka LIOK
ypaBHEHUH M HEPABCHCTB https://m.eds00.ru/69106ae7
32 Pemrenne nppannoHanbHbIX bubnnoreka LOK
ypaBHEHUI ¥ HEPABCHCTB https://m.eds00.ru/9362fead
33 Pemrenne nppanroHanbHbIX bubnnoreka IOK
ypaBHEHUI ¥ HEPABEHCTB https://m.eds00.ru/78d9b391
34 Peurenne nppannoHanbHbIX bubnnoreka IIOK
ypaBHEHUI 1 HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannonanbHbIX bubnunoreka IIOK
ypaBHEHUI 1 HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa u rpaduk KOpHS n- bubnuoteka [IOK
OH cTeneHn https://m.edsoo.ru/eb0cc5e3
37 CgoiicTBa u rpaduk KOpHS n- bubnuoteka [JOK
Ol CTeTCHH https://m.edso0.ru/5f29b9b5
KonTponbnas padora no
3| opem n-oft crenemn. buGmiotexa LIOK
' https://m.edsoo.ru/f13af630
WppannonanbHble ypaBHEHHUS
1 HepaBeHCTBA"
39 CuHyc, KOCUHYC U TaHT€HC bubnnoreka [JOK
YHICIIOBOTO apryMEHTa https://m.edso0.ru/5f605ed0
40 CuHyc, KOCUHYC U TaHT€HC bubnunoreka [JOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/ec9f4d78
ApKCHHYC, apKKOCUHYC U Bubsorexa [IOK
41 APKTAHT'€HC YUCIIOBOIO

apryMeHTa

https://m.edsoo.ru/b8f5d49a
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ApxcuHyC, apKKOCHHYC U

42 bu6anoreka LIOK
APKTAHICHC HHCIOBOTO https:/m.edso0.ru/f1ff9220
apryMeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, OTPEICICHHE BuGmuorexa LIOK

43 TPHTOHOMETPUHCCKIX https:/m.eds00.ru/6df195a0
(YHKIMI 91CIIOBOTO
apryMmeHTa
Tpuronomerpuueckas
OKPY’>KHOCTb, OTPEICTICHHE BuGmuorexa [JOK

44 TPUTOHOMCTPHHCCKHX https://m.eds00.ru/6b61c578
(GyHKIUN 4YMCTIOBOTO
apryMmeHTa

45 OcHoBHELES bu6auoreka [JOK
TPHTOHOMCTPHHECKHE https:/m.edsoo.ru/6ed2b3ba
hopmyIibl

46 OCHOBHBIE bu6auoreka [JOK
TPHTOHOMETPUHCCKHIC https://m.edsoo.ru/fcdd2a2e
hopmyIibl

47 OcHOBHEIS bu6mmoreka [IOK
TPHTOHOMETPIHCCIIE https:/m.edsoo.ru/b8a0ff2f
hopmyIibl

48 OcHOBHES bubnunoteka [IOK
TPATOHOMCETPUHCCKHIC https://m.edso0.ru/12d1413c
hopmyITbl
[IpeoOpazoBanue Bu6motexa IJOK

49 TPHTOHOMCTPHACCKIX https://m.edsoo.ru/e248c5fc
BBIPKCHUI

50 [IpeoGpazoBanue bubnmnoreka [JOK
TPUTOHOMETPUYECKUX https://m.edsoo.ru/09ba5b3d
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BBIPAKCHUHN

[IpeoGpa3oBanue

o1 TPUTOHOMETPUYECKHUX bubmorexa [OK
. https://m.edsoo.ru/1f4655da
BBIpa)KeHI/II/I
11
52 Tplf;?oa;g;iﬁzcmx bubmorexa [OK
. https://m.edsoo.ru/76ce9958
BBIpa)KGHI/IH
1T
53 Tpl;er?)?oa;(e)zgilt?:wnx bubmorexa [TOK
. https://m.edsoo.ru/8fa598b5
BBIpa)KGHI/IH
54 fglldlll“i)}géi/[eTqueCKHx bubmorexa [TOK
N https://m.edsoo.ru/6baefel9
YpaBHEHUU
55 felif)}:é?v[ﬂ HUYECKHUX bubmiorexa LIOK
P N P https://m.edsoo.ru/alf8d141
ypaBHEHUU
56 fellfrf)};:)?v[ﬂ HUYECKHUX bubmiorexa LIOK
P “1p https://m.eds00.ru/65a0f2d0
ypaBHEHUU
57 felg;ZHHP(I)?v[eT HUYECKHUX bubmiorexa LIOK
P 1P https://m.eds00.ru/0d8a770d
ypaBHEHUU
58 feII/II;Z};IP(I)?vIeT HUYECKHUX bubmiorexa LIOK
P N p https://m.edsoo.ru/cec28774
YpaBHEHUU
59 felldurf)};lpcl)iaeT HUYECKUX bubmiorexa LIOK
P N P https://m.edsoo.ru/e6eec650
YpaBHEHUU
60 O06o01meHre mo TeMam bubnnoreka [IOK

"OCHOBHEIE

https://m.edsoo.ru/ae44ac4c
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TPUTOHOMETPUUECKHE
(bopMyIIbL.
Tpuronomerpuueckue
ypaBHEHHUS"

KonTponsnas padora no
TeMe "DPopMyIIbl

61 TPUTOHOMETPHHU. bubnnoreka IIOK
Tpuronomerpuyeckue https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
MpoBepoyYHas paboTa
Apudmernueckas u
reoMeTpuyecKasi Iporpeccuu.

62 Hcnonb3oBanue nporpeccun bubnnoreka IOK
TSl pEIICHUSI peaibHBIX https://m.eds00.ru/d36669f8
3a/1a4 IPUKJIIAJHOTO
Xapakrepa
beckoneuHo yObIBaromas

o | o rporpecin. B LOK

N https://m.edsoo.ru/1cbf72bl
yOBIBarOIICH
T€OMETPHUUECKON MPOrpeCcCUU

64 dopmyia CIOKHBIX bubnuoteka [IOK
MIPOLICHTOB https://m.edso0.ru/538fc437

65 dopmyiia CIOKHBIX bubnunoreka [JOK
MIPOLICHTOB https://m.edsoo.ru/c2627eca
O0o0menue,
cucTeMaTu3anusa 3HaHuH! 3a BuGmuorexa IJOK

66 Kypc anreOpsl 1 Haval

maremMarudeckoro anaimnsa 10
KJiacca

https://m.edsoo.ru/33e6629¢
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Hrorosas koHTpOIBHAS

. bu6mmoreka [IOK

67 pabora / Beepoccnutiickas L https://m.eds00.ru/188bbf6c
MpoBepoUHas paboTa
O0600611eHME,
cucTeMaTH3anys 3HaHUH 3a Bu6morexa LIOK

68 KYPC aIreOph! M Hadan 1 https://m.eds00.ru/49f1b827
MareMaTtndeckoro aHaiausa 10
KJjacca

OBIIEE KOJIMYECTBO HACOB 68

110 ITPOTPAMME
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11 KJIACC

KoaunuecTBO YacoB

DJIeKTpPOHHbIe UG POBbIE

Ne Tema ypoka KonT I Hata o0pa3oBaTeJibHbIE
w/n Beero POJIbHbIE pPaKTHYeCcKHue W3yeHus p
padoThI padoThI pecypchl
1 CreneHb ¢ palMOHAIBHBIM 1 bu6anoreka [JOK
HoKazaresieM https://m.edso0.ru/a52939b3
. but6mmoreka [IOK
2 Cpoiictaa crenen 1 https://m.edsoo.ru/ff601408
3 [IpeoGpazoBaHue BbIpaKeHHI, 1 bubnnoreka IIOK
COJIep KAIUX PallMOHAIbHBIC CTCIICHH https://m.edso0.ru/3d87e248
4 [IpeoGpazoBaHue BbIpaKeHHI, 1 bubnnoreka IIOK
COJICp KAIIUX PaIlMOHAIbHBIE CTCIICHH https://m.edsoo.ru/343c6b64
5 [IpeobpazoBanue BhIpaKeHUH, 1 bubnuoteka [JOK
COJIEp KAIIUX PallMOHAIbHBIE CTCIICHH https://m.edsoo.ru/4064d354
6 [Toka3zarenbHbIE YpABHEHUS U 1 bubnuoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3zarenbHbIC YpaBHEHUS U 1 bubnuoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
8 [Toka3zarenbHbIE YpABHEHUS U 1 bubnuoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [TokazarenbHble ypaBHEHUS U 1 bubnnoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS U 1 bubnunoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
11 [TokazarensHas QyHKIMS, €€ 1 bubnmoreka [JOK
CBOICTBA U rpaduk https://m.edso0.ru/85bc8132
12| “Crenem o pasmonammo 1 1 bubmiorera LIOK
https://m.edso0.ru/58e8e2f2
nokasarenem. [loka3arenbHas
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¢bynkmms. [TokazaTenbHbie ypaBHEHUS
1 HepaBeHCTBa"

bubnnoreka LIOK
13 Jlorapu¢u vincna https://m.edsé}).ru/3e3230d4
14 JlecsTnuHbIE U HaTypaJIbHBIC bubnuoteka [{OK
Jorapu@MeI https://m.edsoo.ru/lea72162
15 [IpeoOpazoBaHue BbIpaKeHHUI, bubnnoreka IIOK
coJiepKanux JorapupMel https://m.edsoo.ru/da48154c
16 [IpeoOpazoBaHue BbIpaKeHUI, bubnnoreka IIOK
coJiepKanuX JorapupMeI https://m.edsoo.ru/4beff03b
17 [IpeoGpazoBaHue BbIpaKeHHI, bubnnoreka IOK
coJiepKanux JorapupMel https://m.edsoo.ru/fe189f2d
18 [IpeoGpazoBaHue BhIpaKeHHI, bubnnoreka IIOK
coJiepKanuXx JorapudMebl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckue ypaBHEHUS U bubnuoteka [JOK
HEPaBEHCTBA https://m.eds00.ru/3034724e
20 Jlorapudmudeckue ypaBHEHUS bubnnoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmudeckue ypaBHEHUS bubnnoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
22 Jlorapudmudeckne ypaBHEHUS | bubnunoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmudaeckas QpyHKIus, eé bubnunoreka [JOK
CBOICTBA U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmudeckast GyHKIHS, €€ bubnmoreka [JOK
CBOICTBa U rpaduK https://m.eds00.ru/9d102051
o5 Tpuronomerpuueckue GyHKIMH, UX bubnmoreka [JOK
CBOMCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue QyHKINHU, UX bubnnoreka IIOK

CBOWCTBA U TpapuKu

https://m.edsoo.ru/d2e4601b
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27 Tpuronomerpuueckue QpyHKINH, UX bubnnoreka IIOK
CBOMCTBa U Tpadukn https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuueckue GpyHKINH, UX bubnnoreka LIOK
CBOWMCTBa U rpadukn https://m.edso0.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPHYECKUX bubnnoreka IIOK
HCPABCHCTB https://m.edsoo.ru/5272b9%al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnnoreka IIOK
HCPaBEHCTB https://m.eds00.ru/0c837397
31 [IpuMepsl TPUTOHOMETPUYECKUX bubnnoreka IIOK
HCPABCHCTB https://m.edsoo.ru/e6e1901f
30 [IpuMepsl TPUTOHOMETPUUYECKUX bubnnoreka IOK
HCPABCHCTB https://m.eds00.ru/0f903c75
KonTponbsnas padota no teme
"Jlorapudmudeckass QyHKITHUS.
3| nepanenersa Tpmronowerpaeckie BuGmorexa LIOK
https://m.edso0.ru/10130727
GyHKIUM ¥ UX
rpa¢uku. TpuronoMmerpuyeckue
HepaBeHCTBA"
bubnnoreka [IOK
34 | HenpepbiBiibic dyniuin ity o0 1/403bfb0d
35 MeTon MHTEPBAJIOB ISl PEIICHUS bu6mmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 MeTon MHTEPBAJIOB JIJIsI PEIICHUS bu6mmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb
bubnuoreka [JOK
37 Ipoussonsas pyniiun https://m.edS(I)_E).ru/0731ad3d
bubnuorexa [JOK
38 ITpoussonsas hyniciun https://m.edscl){).ru/723dd608
39 ['eomerpuueckuii U GU3NIECKUIA bubnnoreka IIOK
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CMBICJI ITPOU3BOAHOMN

https://m.edsoo.ru/6c8d36ff

40 I'eomeTrpuueckuii U pusndecKuii bubnnoreka LIOK
CMBICII IIPOU3BOTHON https://m.edsoo.ru/a413ecad
a1 [Ipon3BOIHBIE IIEMEHTAPHBIX bubnnoreka IIOK
GbyHKIHi https://m.edsoo.ru/c7550e5f
42 [Ipon3BOIHBIE IIEMEHTAPHBIX bubnnoreka IIOK
byHKIHi https://m.edsoo.ru/14ab3cdb
43 [Ipon3BoHass CyMMBI, IPOU3BEACHUS, bubnnoreka IIOK
YaCTHOTO (DYHKITUI https://m.edso00.ru/c12a0552
44 [Ipon3BoaHAasA CyMMBI, IPOU3BENCHNS, bubnnoreka IIOK
YaCTHOTO (DYHKITUI https://m.edso0.ru/d598f201
45 [Ipou3BogHas CyMMBI, IPOU3BENCHNS, bubnnoreka IIOK
YaCTHOTO (DYHKITUI https://m.edsoo.ru/1de34d4d
16| neernonarino bysmn a1 Butmorexa LIOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 3KCTPEMYMBI
| e moomon B 0K
https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U 3KCTPEMYMBI
18| neerenonasino byssetni Butmorexa LIOK
https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb U 3KCTPEMYMBI
o | Homeneme enmomon Bumores 110K
https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U 3KCTPEMYMBI
50 E;;;;?:;Z:OH:HHS;JEIEe(;?];(uﬂﬂ Ha bubmorexa I[IOK
https://m.edsoo.ru/fac78f05
OTpE3Ke
51 HaxoxxneHnrne HanOonbIIero u bu6aunoreka LIOK

HAaMMEHbIIET0 3HauYeHusl QYHKIMH Ha

https://m.edsoo.ru/fb6a8acf
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https://m.edsoo.ru/c12a0552
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https://m.edsoo.ru/17af2df9
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https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf

OTpe3Ke

Haxoxnenne HanOoJIbIIETO U

bu6anoreka LIOK

52 HaMMEHBUIET0 3HaYeHUs] QYHKIUU Ha https://m.edsoo.ru/cffch7e5
OTpe3Ke
53 E;;;;?BGI?IE:OH:}I;I:QZJ:{BP?;eg;I?KHI/II/I Ha bubmorexa ITOK
https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxxaenue HanOosbIiero u
o4 H;H;e}fbemel?o ijq(;J;Hﬂe(b;HKHI/II/I Ha bubmorexa ITOK
https://m.edsoo.ru/ad15000e
OTpe3Ke
55 E;;I(;zf:;llg:o}lj;fqoeibieg;?l(unn Ha Bubmmorexa LIOK
https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHnenne poru3BOAHOMN JJIs
o | Mmoo pmra Busorea 10K
’ https://m.edso0.ru/13205d80
ofpeziesieHus: CKOPOCTH Tpoliecca,
3aJIaHHOTO (POPMYJION MK TpaduKOM
7 | oo o o s Busorea 101
on https://m.edsoo.ru/f8ed5f99
IPOU3BOTHOM
58 [TepBooOpaznas. Tabnuia bubnunoreka [IOK
MIEPBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabnuia bubnnoreka [JOK
MIEPBOOOPA3HBIX https://m.eds00.ru/30c3697b
60 WNuTterpain, reoMmeTpudeckuii u bubnmoreka [JOK
(bu3nueckuii CMBICI HHTETpaia https://m.eds00.ru/391272c9
61 WNuterpain, reoMmeTprudeckuii u bubnmoreka [JOK
(bu3nvecKuii CMBICT MHTErpaa https://m.edso0.ru/d359fb5f
62 WNuTerpan, reomeTpuyeckuii u bubnnoreka IIOK
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https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f

(bu3nyecKuil CMbICI HHTErpaia

https://m.edsoo.ru/07eb464b

63 Brruncnenue unTerpana no gopmyiie bubnnoreka LIOK
Herorona—Jleii6runa https://m.edsoo.ru/b9b225c3

64 Boruncnenue unTerpana no ¢popmyiie bubnnoreka IIOK
Herorona—Jleiibrnma https://m.edsoo.ru/b800deb4

65 Boruncnenue unTerpana no ¢gopmyiie bubnnoreka IIOK
Herorona—JIeiiOnuna https://m.edsoo.ru/f5eed075

66 Boruncnenue unTerpana no ¢popmyiie bubnnoreka IIOK
Herorona—JIeiibruna https://m.edsoo.ru/41da431a

67 CucreMbl IMHEWHBIX ypaBHEHU BH6H_HOTGKa LIOK

https://m.edsoo.ru/b648235a

68 CucreMbl JIMHEHHBIX ypaBHEHUM BH6H_HOTGKa LIOK

https://m.edsoo.ru/5ab83864
Pemenue npukiiagabix 3a1a4 ¢
. bu6auoreka [JOK

69 ;;rBOIf;;}P?ﬁCHCTeMH JMHCHHBIX https://m.edsoo.ru/a4d65ee5

Pemenue npukiiagaeix 3a1a4 ¢
. bu6mmoreka [IOK

70 ;I;rBof?el;II:ﬁCHCTeMH JTHCHHRIX https://m.edsoo.ru/aa5962el
CucreMbl 1 COBOKYITHOCTH LIEJIBIX,

71 paIMOHANbHBIX, UPPAIIMOHAIIBHBIX, bubnunoreka [JOK
MOKAa3aTeIbHBIX, JIOTApU(HMUUECKUX https://m.eds00.ru/48190472
ypaBHEHHI U HEPaBEHCTB
CucreMbl 1 COBOKYITHOCTH LIEJIBIX,

79 palMOHAIIBHBIX, UPPALUOHAIIBHBIX, bubnmoreka [JOK
MOKAa3aTeIbHBIX, JIOTAPU(DMUUECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUU U HEPABEHCTB
CuctemMbl U COBOKYITHOCTH LIEJIBIX,

73 paIMOHANILHBIX, UPPAIIMOHAIBHBIX, bubmmorexa ITOK

MOKa3aTeNbHBIX, JIOTapu(PMUIECKIX

https://m.edsoo.ru/7ab8d17e
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https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e

YpPaBHEHUI 1 HEPABEHCTB

Cucremsl u COBOKYITHOCTH LCJIbIX,

74 paLMOHAJIIBHBIX, UPPALMOHAJIBHBIX, bubnnoreka LIOK
MOKA3aTeNbHBIX, JTOrapHU(pMAICCKUAX https://m.edsoo.ru/81cccfe9
YpPaBHEHUI 1 HEPABEHCTB

75 Wcnonb3oBanue rpapukoB QyHKINN bubnnoreka IIOK
JUISL pEIICHYs YPaBHEHHI U CUCTEM https://m.eds00.ru/039949bf

76 Wcnonb3oBanue rpagpukoB QyHKINN bubnnoreka IIOK
JUISl pEIICHYs YPaBHEHHI U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMmeHeHne ypaBHEHUH, CUCTEM U

- HEPABEHCTB K PEIIECHUIO Bubsmotexa [IOK
MaTeMaTHYeCKUX 3a/1a4 U 3a7a4 U3 _

PASTHIHBIX OBNACTEH HAYKH I https://m.edsoo.ru/ca878deb
peTbHOU )KU3HU
KonTposnbsnas padota no teme
78 "I/IHTSFpaJI u e?o MIPUMEHEHUS. bubmorexa I[IOK
on https://m.eds00.ru/471c735b
Cucrembl ypaBHEHHI

79 Harypanbenbie v 1ienbie yucia B bubnuoteka [IOK
3ajauax U3 peaabHOM KUIHH https://m.edsoo.ru/3ceel327

80 HarypanbeHsbie v 1ienbie yucia B bubnuoteka [IOK
3a/1avax U3 peasbHOM )KH3HU https://m.edsoo.ru/a35a131d

81 Harypanbnbie v 1ienbie yucia B bubnunoreka [IOK
3a/1auax U3 peasbHOM KU3HU https://m.edsoo.ru/ef10c4f9

bubnnoteka [IOK

82 [Ipu3Haky eIMMOCTH 1ENBIX YHUCEeIl hitps://m.eds00.ru/51696a67

but6mmoreka [IOK

83 [Tpu3Haku AeTUMOCTH HEIBIX YHCEIT https://m.edso0.ru/fah81c0e

but6mmoreka [IOK

84 [Ipu3Haky JeIMMOCTH 1ENbIX YHUCEel https://m.eds00.ru/ef2c6e43

85 [ToBTOpeHue, 06001IIEHNE, bu6mmoreka [JOK

11



https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43

CHUCTEMaTH3alMs] 3HAHUU. Y paBHEHHUS

https://m.edso0.ru/0312cf8c

86 [ToBTOpEeHnue, 060061ICHHE, bu6anoreka LIOK
CHCTEMaTH3aIUsl 3HAaHUH. Y paBHEHHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEenue, 06001ICHHE, bu6mnoreka [IOK
CHCTEeMAaTU3aIMsl 3HAHUH. Y paBHCHHS https://m.edso0.ru/e8b87729
88 [ToBTOpenue, 060061ICHHE, bu6anoreka [IOK
CHCTEeMAaTU3aIMsl 3HAaHUH. Y paBHCHHS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, 06001ICHHE, bu6anoreka [IOK
CHCTeMaTU3aIMsl 3HaHUH. Y paBHCHHS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 06001ICHHE, bu6auoreka [JOK
CHCTEMAaTH3aIMsl 3HAHUH. YpaBHCHHS https://m.edso0.ru/337aad59
IToBTOpEHM HU
91 CHOCTeON?aeTHsZ,u;?{Of;I;;Hﬁe’ bubmorexa [TOK
' https://m.edso0.ru/a86014el
Hepasencra
32| cnremammsa . buSmmorera LIOK
' https://m.edsoo.ru/5c45a60a
Hepasencra
33| cneremamm s Bumiorera LIOK
' https://m.edso0.ru/19304aba
Hepagsencra
[ToBTOpEeHUE, 06001ICHHE,
94 CUCTeMaTH3alMsl 3HaHU! bubmmorexa LIOK
' https://m.edsoo.ru/c3d4b282
Hepasencra
35 | cnerermmsmann s, Crrens Bumiorera LIOK
. ) https://m.edsoo.ru/a20b8a4c
ypaBHEHUH
96 gfciiﬁi&iih;iofiziﬁe,CI/ICTGMBI bubmorexa [IOK
. ) https://m.edsoo.ru/a012476d
ypaBHEHUI
97 [ToBTOpeHue, 06001IIEHNE, bu6mmoreka [JOK
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https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d

cucrematuszanus 3HaHu. OyHKIUH

https://m.edso0.ru/d620c191

98 [ToBTOpEeHnue, 060061ICHHE, 1 bu6anoreka LIOK
cUCTeMaTHu3aIs 3HaHui. OyHKIMK https://m.edsoo.ru/7017196f

99 Hrorosas KOHTpoIbHAs paboTa 1 ﬁtptlgg:l;l/ﬁz:jasic.)rﬁﬁmc%%

100 | Wrorosas KOHTpOJbHas pabora 1 E:tlgg:jl/ﬁ?elfjasic.)rﬁmﬂ 6973
O000111eHIE, CHCTEMATH3aIIUS

101 3HAaHUM 3a Kypc aireOpbl U Hayal 1 bubnnoreka IIOK
MareMaThudeckoro agaiausa 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O000111eHIE, CHCTEMATH3aIIUS

102 3HAaHUM 3a Kypc aireOpsl U Hayal 1 bubnnoreka IIOK
MareMaTudeckoro agaiausa 10-11 https://m.edsoo.ru/cead345e
KJIACCOB

OBILIEE KOJIMYECTBO YHACOB I1O 102

I[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

1.

Maremaruka. AnreOpa W Hadaima maremaTudeckoro ananmsa, 10 xmacc/ AmumoB IILA., Komsrua O.A., Tkauésa M.B.;;

AxmmonepHoe obmectBo «M3marenbeTBo «lIpocBemnienuey

Maremaruka. AnreOpa W Hadaima maremaTudeckoro ananmsa, 11 xmacc/ Amumon IIILA., Komsrua FO.A., Tkauésa M.B.;;

AxnmonepHoe obmectBo «M3marenbeTBo «lIpocBemnienuey

Maremaruka: anre6pa " HavYaJla MATCMAaTUICCKOI0 aHajinida, rcoOMCTpusl.
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https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

4. Anrebpa u Hayana mareMaTuaeckoro ananmsa, 10-11 kmacesl/ Anumos L A., Komsirun FO.M., TkageBa M.B. u apyrue, AkunonepHoe
obmectBo «M3marenscTBO «IIpocBemnienney

5. T'eomerpums, 10—11: Yuel. ansa obmeoOpazosar. yupexaenuid/ JI.C. Aranacsu, B.®. byry3os, C.b. Kagomies u np. — M.:
[Ipocsemenne

6. Maremaruka. BepostHocTh 1 cTatrctuka: 10 kinacc: 6a30BbIi ypoBeHb: yueOHuK: Beiconkuit W.P., Amenko U.B.; Axunonepaoe
obuiectBo «M3natensbctBo «IIpocBenienue

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. Marematuka. AnreOpa W Hayana Marematuyeckoro ananmuza, 10 kmacc/ Amumor III.A., Komsrun FO.A., Tkxauésa M.B.;;
AxmonepHoe obmectBo «M3maarenbctBo «llpocBemienuey

Maremartuka. AnreOpa u Hadajna MaTeMarndeckoro ananu3sa, 11 kmace/ Anumos IILA., Komsruna 10.A., Tkauésa M.B.;; AkiimonepHoe
obmectBo «M3narensctBo «IIpocBerieHue»

b.I'. 3uB. [Ilugaktruueckue matepuaisl 1o reomerpuu s 11 kimacca. — M. IIpocseiienue.

10.A. I'naskoB, .W. FOnuna, B.®. byty30B. Pabouas Terpaas mo reomerpun st 11 kmacca. — M.: [IpocBenienue.

Bb.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun no reometpuu yisi 7 — 11 knaccoB. — M.: [IpocBenienue.

C.M. Caaksn, B.®. byty3oB. U3yuenue reometpun B 10 — 11 knaccax: MeToanueckue peKkoMeHIaIMu K yueOHuKy. Kaura nmis yaurens.
— M.: [IpocBemieHue.

7. A.IlL Kucenes. DnementapHas reometpus. — M.: [IpocBernienue

A

ook ow

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1. www. edu - "Poccuiickoe obpa3zoBanue" ®enepanbHblil opTail.
2. www.school.edu - "Poccuiickuii 001e00pa3oBaTeIbHbIi mopran.

3. www.school-collection.edu.ru/ Exunas koyutekmus 1iudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docbe MIKONBHOTO y4HTeNlsh MareMaTtukd JlOKyMeHTanusi, pabouyre MaTepuayibl Ui YUHTEIs
MaTeMaTUKH
5. Www.it-n.ru"Cetb TBOpUECKHX yuuTeeit"
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http://www/
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/

6. www.festival.1september.ru ®ecTuBaib HeqaroruyecKux Hiae

7. http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru, http://www.school.edu.ru, http://school-
collection.edu.ru/collection/matematika/, http://www.mathematics.ru, http://www.marh.ru, http://www.bymath.net,
http://matematiku.ru, http://school.msu.ru, http://festival.1september.ru, https://learningapps.org/4470596, HNudoypok,

Kommiaka ypokos, POII, https://www.youtube.com/channel/UC8rgpanENyNQaYKJ-tK2jCA https://fipi.ru/metodicheskaya-
kopilka/univers-kodifikatory-oko
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