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OenepanvHas pabovass mporpamMma mo ydeOHOMY mpeameTy «MaTemaTukay
(yroyOnéHnblii ypoBeHb) (mpeameTHas o0aacts «MaremaTtuka u nHpopMaTukay) (nanee
COOTBETCTBEHHO — IIpOTrpamMmMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIIHHYIO
3aMHCKy, CONepKaHue OOyYeHUSs, TJIaHUPYEMbIE PEe3yIbTaThl OCBOCHUS MPOTPAMMBbI
110 MaTeMaTHKe, TEeMAaTUIECKOE IJIaHUPOBAHUE.

[TosicHuTeIBHAS 3aMMCKA OTPAXKAET OOIIME IENH U 3a7a9d U3YYCHUS MaTeMAaTHKH,
XapaKTEPUCTUKY TICUXOJOTHUYCCKUX TMPEAMOCHUIOK K €€ HM3yYCHHIO OO0YYaroIUMUCH,
MECTO B CTPYKType Yy4eOHOro IUTaHa, a TakKe MOIXOJsl K OTOOpY CojeprKaHWUS,
K OINpEACICHUIO ITUTAHUPYEMBIX pEe3yJbTaTOB W K CTPYKTypE TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Copmepxanne OOyYCHHsI pacKpbhIBaeT COJACp)KATEIbHBIC JIMHHH, KOTOPHIC
MpeaIaraloTcs JUisl 00sS3aTeIbHOTO M3YUYEHUS B KaKIIOM KJacCce Ha YPOBHE CPEIHETrO
oO1iero oOpa3oBaHusI.

[Inanupyembie pe3ysbTaThl OCBOCHUS TMPOTPAMMBI IO MAaTEMATHKE BKIIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOyYeHHS Ha YPOBHE
cpelnHero o01Iero oOpa3oBaHUs, a TAKXKe MPEIMETHBIC TOCTHKEHHSI O0Yydarollerocs
3a KaXKJIbIi TO7] O0y4eHHUs.

IMNOACHUTEJIBHASA 3AIIMCKA

[IporpamMmMa o mMaTemMaTuke yriayOlaEHHOTO YPOBHS AJis OOyUalOUXCs HA YPOBHE
cpea”ero oOiero ooOpa3oBanusi paspadoraHa Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMW, TPEIBABIAEMBIX K MaTEMaTHUYECKOMY
o0pa30BaHUIO, W TPAagULUUNA pOCCUUCKOro oOpa3oBaHus. Peanmuzanus nporpaMMbl
M0  MaTeMaThKe  O0OecleyrMBaeT  OBJIAJEHHE  KIIOUEBBIMH  KOMIICTEHIIHSIMH,
COCTaBJISIIOLIMMH  OCHOBY JUIsl CaMOpa3BUTHUS M  HENpPEpPHIBHOIO 0Opa3oBaHMs,
IIEJIOCTHOCTH OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH
oOydJaronuxcs.

B mporpamme 1o maremMaTuke yuTeHBI UACH U MOJ0KeHUs «KOHIENIUN pa3BUTHS
MaTeMaTtuyeckoro obpazoBanusi B Poccuiickoit ®enepauun». B cooTrBeTcTBUM €
HA3BaHWEM KOHIICTILIMM MaTeMaTH4eCcKoe 00pa30BaHUE JIOJKHO, B YaCTHOCTH, peIIaTh
3aady obOecrieueHus: HeOOXOJUMOTr0 CTpaHE YHuclia O0Y4YarolIMXCs, MaTeMaTH4ecKas
MOJIFOTOBKAa KOTOPBIX JOCTAaTOYHA JUIsl MPOAODKEHHS OOpa3oBaHMs MO PA3NUYHBIM
HaIpaBJICHUSIM, BKJIFOYAs MPENOo/IaBaHNe MAaTEMAaTHKH, MAaTEMAaTHICCKUE UCCIICOBAHUS,
paboty B cdepe MHOOPMAIMOHHBIX TEXHOJOTHM U APYrUX, a TakkKe oOecredeHus
JUTSL KQKJI0TO 00y4arolerocss BO3MOXHOCTH JOCTHKEHHSI MaTeMaTUYECKOM OrOTOBKU
B COOTBETCTBUU C HEOOXOJWMBIM €My ypoBHeM. VIMEHHO Ha pelleHue 3THX 3ajad
HaIleJIeHa TIporpaMMa 1o MaTeMaTHKe yTriTyOJIE€HHOTO ypOBHSI.

B smoxy mmdpoBoii TpanchopMmaimu Bcex chep YeTOBEUYECKOW MeATEITHHOCTH
HEBO3MOXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3  Xopolen
MaTeMaTHYECKON MOATOTOBKH. DTO 0OYCIIOBICHO TEM, YTO B HAIIA JHHU PACTET YHUCIIO
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CHELHMATBHOCTEH, CBS3aHHBIX C HEMOCPEJACTBEHHBIM NMPUMEHEHHEM MAaTeMaTHKH: U
B cdepe PKOHOMHKH, M B OM3HECE, U B TEXHOJOTMUYECKHMX O0O0JIacTIX, U JaXe B
rymMaHuTapHbix cdepax. Takum oOpazoM, Kpyr oOy4aromuxcsi, JIsi KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUMMBIM TMpeaMeroM, (¢GyHIaMeHTOM o0Opa3oBaHUs,
CYILIECTBEHHO pacuiupsercs. B Hero BXoast He TOJIbKO 0OydYaroniuecs, IIaHUupYIOLue
3aHMMAaThCS TBOPYECKOM M UCCIIEOBATEIbCKON paboToli B 00JIaCTH MaTeMaTHKH,
uHbOpMaTUKU, PU3UKH, YKOHOMUKH U B JAPYTUX 00JACTIX, HO M T€, KOMY MaTeMaTHhKa
HY>KHA JIJIs1 UICTIOJIb30BaHMs B Ipo(eccusix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknagHass 3HAYMMOCTh MAaTEMAaTUKH OOYCJIOBJIEHA TEM, YTO €€ MPEeaMETOM
ABJIAIOTCS (QyHIaMEHTaIbHbIE CTPYKTYphI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBbIE  OTHOIIEHUS, (YHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTeTOpUHU
HEOMNpPEAEeNEHHOCTH, OT NPOCTEHIINX, YCBAaUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTATOYHO CJIO’KHBIX, HEOOXOTUMBIX NIl PA3BUTHS HAYYHBIX U TEXHOJIOTHMYECKUX
uzaeil. be3 KOHKPETHBIX MaTeMAaTUYECKUX 3HAHUM 3aTPyJHEHO MOHUMAaHHUE MPUHIUIIOB
YCTPOMCTBA W HMCIOJIL30BAHUSI COBPEMEHHOW TEXHHMKH, BOCIPUATHE W MHTEPIIPETAIUs
pa3HOOOpa3HOW  COLMANbHOM, HSKOHOMHUYECKOH, MOJUTHYECKOW  HMH(OpMalMH,
Mano3(pQpexkTrBHA MOBCEIHEBHAs NpaKTUYECKas JeATeIbHOCTh. Bo MHOrmx cdepax
po(hecCHOHATIBHOM AESITENLHOCTU TPEOYIOTCS YMEHUS BBIIIOJIHATD PacY€Thl, COCTABIISATh
AITOPUTMBI, TMPUMEHATh (HOPMYINBI, TPOBOAUTH TEOMETPUUYECKHUE HW3MEpPEHUs U
MOCTPOEHUS, YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH HH(DOPMAIUIO
B BUJIE TaOJIMII, TUarpaMm U rpaMKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIydalHbIX
COOBITH.

OAHOBpPEMEHHO € pacliupeHHeM cdep MPUMEHEHHs] MaTEeMaTUKU B COBPEMEHHOM
oOmiectBe Bc€ Oosiee BaXKHBIM CTAHOBUTCS MAaTEMAaTUYECKUN CTWJIb MBIILIICHUS,
NPOSIBIISIONIUICS B OINpenelEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce u3yudeHus
MaTeMaTUKH B apceHaj] MPUEMOB W METOJIOB MBINIJICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKITIOYAIOTCS UHIAYKIUS U JEAYKIHs, 0000IIeHNE W KOHKPETH3AIHs, aHATIU3 U
CUHTE3, KJIaccuUKaIuMs u cucreMarusaius, abcrparupoBanue u aHayiorusi. OObEKThI
MaTEeMaTHUECKUX YMO3AaKIIOUECHUH, TpaBWiIa WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKMX  IOCTPOCHHMH,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopmynupoBaTh, 0OOCHOBBIBATh W JOKa3bIBaTh CYXKJICHUS, TEM CaMbIM (OPMHUPYIOT
JOTHYECKH CTUIb MBIIUICHHWS. Beaymas poib NPUHAANEKHT MaTeMaTHKe
B ()OPMHUPOBAHUN AITOPUTMUYECKOW KOMIOHEHTHI MBIIIJICHUS U BOCITUTAHUU YMEHUMN
JIEUCTBOBAaTh 1O  3aJaHHBIM  alTOPUTMaM, COBEPIICHCTBOBAThH W3BECTHHIE U
KOHCTPYHpOBaTh HOBBIE. B Tmpoliecce pemieHus 3amad — OCHOBBI IS OpraHU3alluu
y4eOHON JESITEIIbHOCTH Ha YpPOKaX MaTeMaTUKU — pPa3BUBAIOTCS TBOpUYECKas W
MPUKJIaTHAS CTOPOHBI MBIIILIICHUS.

OOyuenune maTemMaTHKe JAET BO3MOXHOCTh Pa3BUBaTh y OOYYAIOIIMXCS TOYHYIO,
panoHaIbHYI0 W MH()OPMATHBHYIO peyb, YMEHHE OTOMpPATh Hamboyiee MOIXOMASIINE
S3BIKOBBIC, CUMBOJIMYECKUE, TpAaPUUECKHUE CPEACTBA I BBIPAKEHUS CYXKICHUN U
HATJISAHOTO UX MPEACTABICHHUS.



HeoOxoaumMbIiM KOMIIOHEHTOM OOIIIEl KyJbTypbl B COBPEMEHHOM TOJKOBAaHUU
ABJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUS JIEHCTBUTEILHOCTH, MIPEACTABICHHUE
O MpeaMeTe M METOJIe MaTeMAaTHKH, €ro OTJIWYHUSAX OT METOJOB €CTECTBEHHBIX U
TYMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHUS MATEMATHKH IS PEIICHUS
HAy4YHBIX U MPUKIAIHBIX 3a1a4. TakuM 00pa3oM, MaTreMaTuieckoe 00pa3oBaHHe BHOCHUT
CBOM BKJIaJ B (hOpMUpOBaHKE OOLIEH KYJIbTYphI YEIOBEKA.

N3yueHne MareMaTWKu CIOCOOCTBYET SCTETUYECKOMY BOCHHUTAHHUIO YEIOBEKa,
MOHMUMAHUIO KPAacOThl W W3AIIECTBA MAaTEMAaTHUECKHX PACCYKICHUN, BOCTIPHUSITHIO
TreOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[TpuopureTHbiMu HensiMu 00ydyeHust maTeMatnke B 10—11 kiaccax Ha yriay0aéHHOM
YPOBHE MPOJIOKAIOT OCTABATHCS:

dbopMHpOBaHHE NEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHSATUH (YKCIO, BEIWYMHA,
reoMeTpuyeckas (Qgurypa, TIEpEeMEHHAas, BEpPOSTHOCTh, (DYHKIHSA, TPOU3BOIHASA,
MHTErpai), 00eCreynBaOIIUX MPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMATUYECKOTO
o0Opa3oBaHus 00yYarOLIUXCS;

MoJIBeICHHEe OOy4YaloIIMXCSd Ha JOCTYIIHOM [IJI1 HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYIKAIOIIET0 MUPA, TOHUMAHUIO MAaTEMAaTUKHA KaK YacTH
oO11el KyJIbTYphI YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalbHBIX W TBOPUYECKUX CIOCOOHOCTEH oOydJaroumxcs,
MO3HABATEJIbHON aKTUBHOCTH, MUCCIIEI0BATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIILUICHUS,
WHTEpeca K U3YUCHUIO MaTEMaTHKH;

dopmupoBaHrue (QYHKIIMOHAIBHON MaTEeMaTHYECKOM TPaMOTHOCTU: YMEHUS
pacmo3HaBaTh MaTEMaTUYECKHE acCleKThl B PEAIbHBIX JKU3HEHHBIX CHUTYAIMSIX
U TpU M3YYCHWH JAPYTHX YYEeOHBIX TMPEIMETOB, TPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEpPHOCTEH, (QOpMyIuUpoBaTh WX Ha s3BIKE MaTeMaTHKH M  CO3/aBaTh
MaTeMaTUYeCKUe MOJIEIN, TMPUMEHSTh OCBOCHHBIM MaTeMaTWYeCKU  ammapar
JUTSl PEIICHUs MPAKTHKO-OPUEHTUPOBAHHBIX 3a/1ad, MHTEPIPETUPOBATh M OIICHUBATH
MOJIyYCHHBIC PE3YJIHTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mateMatuku B 10—11 kiaccax yriyOna€HHOTO
YpOBHsS  SBISIIOTCS: «Yucna W BBIUMCHEHHS», «Anredpa» («AnreOpamdeckue
BBIPOKEHUS», «YPaBHEHUS U HEPAaBEHCTBa»), «Hauana mMaremMaTtnueckoro aHaimszay,
«T'eometpust»  («['eomerpuueckue ¢urypsl U HX CBOMCTBa», «l3mepenue
TE€OMETPUYECKUX BEIUYHH»), «BepoATHOCTh W cTaTucTuka». J[laHHBIE JIMHUU
pPa3BUBAIOTCS MAapaUICNIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO
HE HEe3aBUCUMO OJIHA OT JPYTOii, a B TECHOM KOHTaKTe U B3aumoeiictBun. Kpome storo,
X OOBEIUHSET JOTHMYECKass COCTABJIIONIAs, TPAAUIIMOHHO MPHUCYIAs MaTEMaTHKE U
MPOHMU3BIBAIONIAS BCE MaTEeMaTHYECKHE KypChl M COJAEpXKATEIbHBIC  JIMHHH.
ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMHU:
olpesesieHre, akcuoma, Teopema, CIEJICTBUE, CBOMCTBO, MPHU3HAK, IOKA3aTeJIbCTBO,
paBHOCWIbHBIE  (OPMYJTUPOBKH,  yMeHHe  (QopmymupoBaTh  oOpaTHOE U
MPOTHUBOIIOIOKHOE  YTBEPXKACHUE, TMPUBOAUTH TMPUMEPhl W KOHTPIPUMEPHI,



UCIIONb30BaTh METOJ MaTeMaTHYeCKOW MHIYKIUH, MPOBOAUTH JOKa3aTEJbHbIC
pacCy>KA€HMs IpU pPEIICHUWH 3a7ad, OLEHUBATh JIOTUYECKYIO IPaBUIBHOCTh
pacCyKIEHMUI» OTHOCHUTCS KO BCEM YUeOHBIM Kypcam, a (POPMUPOBAHUE JIOTMUECKHUX
YMEHUH pacnpefensercss N0 BCceM rojaM OOy4YeHHsl Ha YPOBHE CpPEOHEro oOLIEro
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO martemaTuka sBIsI€TCS 00513aTE€IbHBIM MPEIMETOM
HAa JAaHHOM YypOBHe oOpa3oBanus. Hacrosmeln mporpamMmoil T0 MaTeMaTHKE
pelycMaTpuBaeTCsl M3ydeHHE Y4yeOHoro mnpeamera «MarTemaTuka» B paMKax TpEX
y4eOHBIX KypcoB: «Aurebpa M Hauajga MaTeMaTHYeCKOro aHamuza», «['eomeTpus»,
«BeposiTHOCTE M cTaTHcTUKa». DOPMUPOBAHHME JOTMUECKUX YMEHUH OCYIIECTBIISETCS
Ha TIPOTSHKEHUW BCEX JIET OOyYeHHMs] Ha YPOBHE CpEedHEro oO0Iero oOpa3oBaHUS,
a DJIEMEHTHI JIOTMKH BKJIOYAIOTCS B COJEp)KaHUE BCEX HA3BAHHBIX BBIIIE YYEOHBIX
KypCOB.

OOmiee KOJIMYECTBO YacOB, HAMpPaBICHHBIX Ha W3y4YCHHE MaTeMAaTHUKH
Ha yrayoineHHoM yposHe — 544: B 10 knacce — 272 vaca (8 acoB B Hezenro), B 11 kmacce —
272 4daca (8 4acoB B HEJICIIO).



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakIaHCKOr0 BOCIIATAHMA:

COPMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIMK OOYYAIOIIErocsl Kak aKTHBHOIO H
OTBETCTBEHHOTO Y/IEHa POCCHUHCKOrO OOIIECTBA, MPEACTABICHHE O MAaTEeMaTHYECKHX
OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABJICHUH, MPOLEAYP IPaXkKIaHCKOTO
o01ecTBa (BBIOOPHI, OMPOCH M JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COIMATBHBIMU
UHCTUTYTaMHU B COOTBETCTBHMH C MX (QYHKIUAMHU M Ha3HAUCHUEM,

2) IATPHOTHYECKOI0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPaXKIAHCKONW HJICHTUYHOCTH, YBaXKCHUS
K IMPOIUIOMY M HAaCTOSIIEMY POCCUHMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSAM POCCHUHUCKHUX MAaTEMaTUKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJBI,
UCIIOJB30BaHUE HATUX JOCTIKEHUM B JPYrUX HayKax, TEXHOJIOTUAX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HaHUE JYyXOBHBIX IIEHHOCTEM POCCHIICKOTO Hapoja, CHOPMHPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHUs, ATHUYECKOTO TIOBEIEHHMS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTWKEHUU HAayKd U JESATENbHOCThIO YUEHOTO, OCO3HAHHME JIMYHOTO
BKJIaJ]a B [IOCTPOEHUE YCTOWYMBOr0 OyIyILEro;

4) 3CTEeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIOYAsd JCTETUKY MAaTeMaTHYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3a7ay, PEIICHHUH, pacCyKIeHUH, BOCHPUUMYHUBOCTH
K MaTEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3HUecKoro BOCIUTAHMA:

c(hOpMHUPOBAHHOCTh YMEHHS TMPUMEHATh MaTeMaTHYeCKHE 3HAHUS B HHTEpecax
3I0pOBOTO U 0€30MacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOC MMHTaHUE, COAJTAHCUPOBAHHBIM PEXUM 3aHATHUM M OT/IbIXa,
peryispHas puznueckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE TP 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIIBHOMN AEATEIBHOCTHIO;

6) TPy/10BOro BOCIIHTAHMSA:

TOTOBHOCTh K TPYJAY, OCO3HAHHE IEHHOCTH TPYAOTIIO0US, HHTEPEC K Pa3IUIHBIM
chepam TmipodecCUOHAILHONW JIESATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U e
MPWIOKEHUSIMA, YMEHHE COBEpIATh OCO3HAHHBIA BBIOOP Oymymied mpodeccun u
peanu30BBIBAaTh COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI, TOTOBHOCTh M CIHOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHMIO U CaMOOOPa30BaHUIO HA MPOTSHKECHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUUECKHUX 33/a4 MaTeMaTHU4eCKOU
HAIPaBJICHHOCTH;



7) 3KOJIOTHYECKOT0 BOCTIHTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJbTYphl, TOHUMAHUE BIUSHUS COLIMAIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIUATIBHON CPEJIbl, OCOZHAHUE
rII00aNbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJeM, OpHEHTalus Ha MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW JUIS pelIeHHs 3aJad B O0JIaCTH OKpYXKalollel cpemsl,
IUTAHWPOBAHMUE TOCTYNKOB M OLEHKM UX BO3MOXKHBIX MOCIEACTBUM ISl OKpY’KaroLIeH
Cpenbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTHUKU, TOHMMaHUE MaTeMaTUYECKON HAayKH Kak
cepbl YeIOBEUECKOM ACSITENFHOCTH, 3TANOB €€ Pa3BUTHUA M 3HAYUMOCTHU JJISl PA3BUTHUSA
MUBUJIM3AIMK, OBJAJCHUE S3bIKOM MAaTEMaTUKH M MaTeMaTH4YEeCKOW KYyJIbTypou
KaK CpEACTBOM IIO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBISITH IPOEKTHYIO U
UCCJIEIOBATENBCKYIO IEATEIBHOCTD MHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare mzyueHuss MaTeMaTUKU HA YPOBHE CpPEHEro 00IIero oopa3oBaHUs
y oOyuatoiierocsi OyayT cpopMUPOBaHbI MMO3HABATENIbHBIE YHUBEPCAIbHBIC y4COHbBIC
JENUCTBUSI, KOMMYHUKATHUBHBIE YHUBEPCAIbHBIC Yy4eOHBbIC JIEUCTBUS, PETYJISTUBHbBIC
yYHUBEpCAIbHBIC YIeOHBIC TEHCTBUS, COBMECTHAS IS TEIBHOCTb.

Ilo3HaBaTeibHbIe YHUBEpPCAJIbHbIE YUeOHbIEe HeiiCTBUS
ba3oBble Jlornueckue 1ecTBUs:

BBISIBISITE M XapaKT€pU30BAaTh CYIIECTBEHHbIE IPU3HAKK MaTEMaTHYECKHUX
OOBEKTOB, MOHATHM, OTHOIIEHUN MEXIY MOHATHAMH, (HOPMYIMpPOBATH ONpPEIEICHUS
NOHATUH, YCTAHABIMBATH CYIIECTBEHHBIA TMPU3HAK KIACCU(PUKALUWUK, OCHOBaHUS
JUIst 000011IEHUS U CPAaBHEHUS, KPUTEPUU TIPOBOIUMOTIO aHAIN3a;

BOCIIPUHUMATh, ((OPMYIUPOBATH U TPEOOPA30BbIBATH CYKACHHS: YTBEPAUTEIbHbIE
U OTpHILIATEIbHbIC, €IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIC;

BBISIBJISITh MAaTEMaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTUBOPEUMS
B (haKTax, JNaHHBIX, HAOJMIOJCHUSAX W YTBEPXKACHUSAX, MpeliaraTb KPUTEPUH JUIS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JIEJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€ TyKTUBHBIX U UHTyKTUBHBIX
YMO3AKJIIOUYECHHUM, YMO3AKIIOUEHUHN 110 AaHAJIOTUU;

IPOBOJUTh CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUUN
(npsiMble U OT TMPOTHUBHOIO), BBICTpAaMBaTh APIYMEHTALIUIO, NPHUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJbI;

BBIOWPATH COCO0 pelieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHus, BHIOUpaTh HauboJee MOAXOIAIINN ¢ YYETOM CaMOCTOSTENbHO BBIIEICHHBIX
KPUTEPUEB).



ba3oBble Hcciien0BaTeIbCKHE JEeHCTBHA.

WCIIOJIb30BaTh  BOMPOCHI KAk HCCIIECIOBATEIbCKUM  MHCTPYMEHT  ITO3HAHUS,
(dbopMyIHpOBaTh BOMPOCH, (DUKCUPYIOIIME MPOTUBOPEYHE, TPOOIEMy, YCTaHABIUBATh
HCKOMOE U JJaHHOE, (DOPMUPOBATH THUIIOTE3Y, ApIYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HUCCIEIOBAHUE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOoro OOBEKTa, SBJIEHUs, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSIMHU, MPOLECCAMU;

CaMOCTOSATEIIbHO (OPMYJIMPOBAaTH OOOOIICHHWS ¥ BBIBOJALI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOTYyUYEHHBIX
pe3yJIbTaTOB, BEIBOJOB M O0OOIICHUI;

MIPOTHO3UPOBATh BO3MOXHOE€ pa3BUTHE IMPOLECCA, a TAaKKE BbIIBUTaTh
MIPEITOI0KEHNS O €T0 Pa3BUTHUU B HOBBIX YCJIOBUSIX.

Pabora ¢ undpopmanmueii:

BBISIBIIATH Ie(PUIMTHI MH(OPMAIUH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOMPOC
U JJIA pELIeHUs 3a]1a4H;

BbIOMpaTh HMH(OPMALMIO W3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(POPMALIUIO PA3JIMYHBIX BHUIOB U (PopM
IIPEICTaBIICHMS],

CTPYKTYpUpOBaTh HH(POPMALMIO, NPEACTaBIATh €€ B PA3NUYHBIX (popMax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYJINPOBAHHBIM
KPUTEPUSM.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE y4eOHbIE AeHCTBUS:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKICHHS B COOTBETCTBUM C YCIOBUSIMHU
U LEJISIMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTUPOBATh
MOJIyYeHHBI PE3yNbTarT;

B Xo0A€ OOCYXIEHMs 3alaBaTb BOMNPOCHl MO CYLIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/aduu, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pPELICHMUS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXKACHUSAMH JIpyTHX YYacTHUKOB JHaIora,
OoOHapy’KHUBaTh pa3JInuue U CXOJACTBO MO3ULIUNA, B KOPPEKTHOU hopme dhopMyarpoBaTh
pPa3HOIJIACHsl, CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YyJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, HWCCIEAOBaHMS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHUSI C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBEpCAJbHbIE Y4eOHbIE NeHCTBUA
Camoopranusanus:

COCTaBJISITh TJIAH, AJITOPUTM PEIICHHS 3a/1a4H, BBIOUPATH CIIOCO0 PEIIeHUs ¢ YU4ETOM
UMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHUPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OPMAIIUH.



CaMOKOHTPOJIBb:

BJIQJICTh HABBIKAMHU ITO3HABATEIILHON pPe(IICKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUIA M MBICIHUTENIBHBIX MPOIIECCOB, HMX pe3yJbTaToOB, BIAJETh CIOCOOaMU
CaMONPOBEPKH, CaMOKOHTPOJISL MpoLiecca M pe3yjbTaTa PEIIEHUsS MAaTeMaTHYECKOU
3a]1a4H;

OpEeIBUAECTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpH pEIICHUH 3a/1ayH,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa ILIEU U YCIOBUAM, OOBSCHATH MPUYMHBI
JIOCTHKEHUSI MJTH HEJOCTHXKEHUS PE3YJIbTATOB JICSITEIbHOCTH, HAXOIUTh OIIUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIBITY.

CoBmecTHas1 1eSITEJIBHOCTD:

MMOHUMATh U UCIIOIb30BaTh TPEUMYILECTBA KOMAaHIHON U MHIANBUIYAJIbHON pabOThI
OpU peuleHUH Y4YeOHbIX 3a/4ay, IPUHHUMATh LEJb COBMECTHOM JESTENbHOCTH,
IUIAHUPOBATh OPraHU3allMl0 COBMECTHOM padoThl, paclpenesiarh BHABI padoT,
JIOTOBapuBaThCs, OOCYXKIaTh MpOLECC M pe3ylbTaT padboTel, 00001aTh MHEHUS
HECKOJIBKHX JIHOJEH;

y4acTBOBaTh B TIPYMNIOBBIX (QopMax paboTsl (00CyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BEIIOJIHATH CBOIO YaCTh PA0OThI MU KOOPAHUHUPOBATH CBOU
NEHCTBUS C PYTHMMHU YIEHAMH KOMaH/Ibl, OIEHUBATh KAUE€CTBO CBOETO BKJIA/1a B OOLIMIA
IPOIYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM YHYACTHUKAMU B3aUMOICHCTBHUS.

IIpeaMeTHble pe3yJbTaTbl OCBOCHHUS (eAepalibHOM paboueil Mmporpammsl

M0 MaTeMaTUKe MPEACTAaBJICHBI MO TojaM OOYy4YeHHUs B paMKaX OTIEIbHBIX YUYEOHBIX
KYpPCOB B COOTBETCTBYIOIIUX pa3jiesiaX HACTOSIIEH TPOrpaMMBl.
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OEJAEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJIBHASA 3AIIMCKA

VY4ebnblll kKypc «Anredpa U Hauajia MaTEMaTUYECKOTO aHAIM3a» SIBISIETCS OJTHUM
U3 HambOoJjee 3HAUYMMBIX B IMPOTPaMME CPEeIHEro oOmero oO0pa3oBaHMs, MOCKOJIBKY,
C OJHOM CTOPOHBI, OH O0ECIEYMBAECT MHCTPYMEHTAIIbHYIO 0a3y g M3y4YeHUs BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JpPYrod CTOpPOHBI, (OPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHHE OOyYaronMXxcsi Ha YpOBHE, HEOOXOIMMOM I OCBOCHHS
uHOpMaTUKU, OOIECTBO3HAHUS, HCTOPUHU, CJIOBECHOCTH M JIPYyTUX JUCIUIUIMH.
B pamkax pgaHHOrO y4eOHOro Kypca oOydYaromuecs OBJIAJEBAIOT YHHUBEPCAIbHBIM
S3BIKOM  COBPEMEHHOW  Hayku, KoTopas GOpMyJIUpyeT CBOM  JOCTHKECHUS
B MaTeMaTuyeckoi dopme.

VY4eOHblll Kypc aJireOpbl M1 Havaja MaTeMaTUYECKOro aHaIN3a 3aKJabIBAET OCHOBY
JUISL  YCTICIIIHOTO OBJAJCHHUS 3aKOHaMH (U3HKH, XUMHUH, OWOJOTHUH, TOHUMAaHUS
OCHOBHBIX TEHJECHIUM pPa3BUTUS SKOHOMHUKM U OOILECTBEHHON >XU3HHU, MO3BOJSET
OPUEHTUPOBATHCA B COBPEMEHHBIX IMU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIb30BaTh UX I JajbHEHIero oOpa3oBaHUS W B IOBCEIHEBHOU
KM3HU. B TO ke  BpeMsa  OBiaJieHME ~ aOCTPakTHbIMM M JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSIMHU aireOpbl 1 MaTEMaTUYECKOrO aHajiu3a pa3BUBAET yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHUHHOCTb, JOKa3bIBATh YTBEPKICHUS
C TMOMOIIBID HHAYKIIMU M PaCCyXJaTh IEAyKTUBHO, HCIIOIb30BaTh O00OIIEHUE U
KOHKpETU3aIMio, a0CTparupoBaHWe W  aHaJOruio, (HOpMUPYET  KpEeaTUBHOE
Y KPUTUYECKOE MBIIIJICHHE.

B xone uzydyenust yue6HOro Kypca «Anredpa u Hauajia MaTeMaTHYECKOTO aHAIIA3a
oOy4aromrecs noxy4yaloT HOBBIN OTBIT PEIICHUS MPUKIIATHBIX 33]1a4, CAMOCTOSTEIIEHOTO
MIOCTPOCHHUSI MATEMaTUYECKUX MOJEIEH pPEajJbHbIX CUTyallud, WHTEPIPETAUU
MOJIy4YEHHBIX PEIICHUM, 3HAKOMATCS C IMPUMEPAMUA MAaTEMATUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOMIMMHUCS MAaTEMATUYECKUMH OTKPBITUSIMU U UX
aBTOpPaMHU.

VY4eOHsIil Kypc 0071a1aeT 3HAYNTEIBHBIM BOCITUTATENILHBIM MOTEHITUATIOM, KOTOPBIN
peanu3yeTcss Kak dYepe3 yueOHbIM MaTepualn, CHocOOCTBYIOLIUN (OpMUPOBAHHIO
HAyYHOTO MUPOBO33PEHMUS, TaK U Yepe3 criennuPuky yueOHOM neaTeTbHOCTH, TpeOyIomei
MPOAOJDKUTEIBHON KOHIIEHTPAlMM BHUMAHUS, CAaMOCTOSATEIBHOCTH, aKKypaTHOCTH M
OTBETCTBEHHOCTH 3a MOJYUYEHHBIN pe3yJIbTarT.

B ocHoBe Meroauwku oOydeHus anreOpe W HadajaM MaTeMaTHYECKOTO aHan3a
JICKUT JEATCIbHOCTHBINA MPUHIIMUI O0yUYCHUS.

B crtpykType yueOHOro Kypca «Anredpa u Hayaida MaTEMAaTHYECKOTO AHAIU3A»
BBIJICTIEHBI CJIEAYIOLIUE COACPIKATEIBHO-METOIMUECKNE JTMHNN: «HHCIIa U BBIYKCIICHUS,
«Dynkuun u rpadurny, «YpaBHEHUS U HEpaBeHCTBa», «Hadama maTemaTmueckoro
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aHanuza», «MHOXecTBa M Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOJANYECKUE
JMHUU U3Y4YalOTCsl HAa MPOTSHKEHUU ABYX JIeT OOy4eHHs Ha YpOBHE CPEIHEro OOIero
o0pa3oBaHuUsl, €CTECTBEHHO JOIMOJHSS IPYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU
TeMaMu U pasnenamu. J[aHHbBIN yd4eOHBIA KypcC SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBbeauHseT B cebe CoJepKaHue HECKOJIbKUX MAaTeMAaTHYECKUX JUCHUIUINH, TAKUX Kak
anredpa, TPUTOHOMETPHS, MATEMAaTHUECKHIA aHATTU3, TEOPUS MHOKECTB, MaTeMaTHYeCKast
joruka u apyrue. [lo Mepe Toro kak oOyuaromiiecsi OBIaAeBalOT BCE Oosee MIMPOKUM
MaTeMaTUYeCKUM  alapaToM, y HHUX  TIOCIEJOBaTeNbHO  (GOpPMHUpPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEeMaTUYECKYI0 MOJENb peajbHOW CHUTyalluw,
NPUMEHSTh 3HAHUS, TOJIYYEHHbIE NpPH H3YYEHUU Y4YEeOHOro Kypca, IJsi pelieHus
CaMOCTOSITENILHO  COPMYJUPOBAHHOM  MaTeMaTHYeCcKOW  3aJadd, a  3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHOo-MeTOUYEeCKass JiMHUS «Yucina W BBIYMCICHHS 3aBepIIacT
dbopMUpOBaHWE HABHIKOB HCIIOIB30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBLIO
HA4YaTO Ha ypOBHE OCHOBHOIO oOmiero ooOpazoBanus. Ha ypoBHe cpemHero ooOiero
oOpa3oBaHMsl 0co00€ BHUMaHHUE yIensercs (POPMUPOBAHUIO HABBIKOB PALMOHAJIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIh30BAHUE PA3TUYHBIX (OPM 3aMUCH YHUCIA,
yMEHHUE JIeNlaTh TPUKHUIKY, BBIIOJHITh NPUOMMKEHHBIE BBIYMCICHUS, OIIEHUBATH
YHCIIOBBIC BBIPAKEHUS, pabdOTaTh C MAaTeMAaTUYECKUMHU KOHCTAaHTAMHU. 3HAKOMBIC
OOy4JaronMMcsi MHOXKECTBA HATYPaIbHBIX, IIEJIBIX, PAIMOHAIBHBIX M JIEACTBUTEIIbHBIX
YKCesl TOMOJIHIIOTCS MHOKECTBOM KOMILUIEKCHBIX YHcel. B KaxaoM U3 3TUX MHOKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CHEeIH(HUECKHe 3aJadd U OIEpaIfu: JIeJICHHE
HAIeJIo, ONEPUPOBAHHME OCTaTKaMU Ha MHOXECTBE LIEJbIX YHCEN, 0COOble CBOMCTBA
palMoHANbHBIX W HPPALMOHAIBHBIX YHCeN, apu(METHYecKHue Omepalnu, a TaKke
U3BJICYCHHE KOPHS HATypajdbHOW CTETIEHH Ha MHOXECTBE KOMIUJICKCHBIX YHCEN.
bnarogapss mociieoBaTeIbHOMY pPACIIUPEHUIO Kpyra MCIOJb3yEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH WX TPUMEHEHHS /I PEHICHHUS Pa3IudHbIX 3a7ad
dbopmupyeTcsi TMpeACTaBICHUE O EIUHCTBE MAaTeMAaTHKHW Kak HayKu H €€ poiH
B TOCTPOSGHUH MOJENEH peallbHOTO MHpa, IIMPOKO HCIOJIB3YIOTCS 0000IIeHne u
KOHKpETH3aIHsI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs Ha MPOTSKEHUU BCErO O0yUCHUS
Ha ypOBHE CpeIHEro 001Iero o0pa3oBaHus, MOCKOIBKY B KoM pazzaene [Iporpammer
IPEeIyCMOTPEHO pElIeHHE COOTBETCTBYIOIIMX 3anad. B pesynbrate oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHS PAIMOHATBHBIX, HUPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKKe 3aJay, coaep)kKalux mnapaMmerpsl. llomyueHHbIE yMEHUS MIMPOKO
UCTIONB3YIOTCS TIPY MCCIIEOBaHUN (YHKITUH ¢ TTIOMOIMIBIO MPOU3BOIHOM, MPH PEIICHUU
MPUKIAAHBIX 3a7a4 U 337a4 HA HAXOXKICHUE HAMOOJBINNX W HAUMEHBIUX 3HAYECHUUN
dbynkuuu. JlanHas copepaTenbHas JTUHUSA BKIIOYaeT B ceOs Takke (OpMHUpPOBAHUE
YMEHHHA BBIIOJHATH pacuy€rhl 1O QopmylaMm, MpeoOpa3oBaHUS pPaIMOHATBHBIX,
UPPALMOHATBHBIX ¥ TPUTOHOMETPUYECKHX BBIPAKEHUW, a TaKXKe BBIPAKCHH,
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cCoAepKalMX cTeneHu u Jjorapudmbl. braromaps u3ydeHHIo anreOpandeckoro
MaTepuanga MPOUCXOANUT JalbHEUIIEE pPa3BUTHE AJITOPUTMHUECKOIO M aOCTPAKTHOIO
MBILUIEHHS] 00y4arouxcs, GOpMUPYIOTCS HABBIKU 1€ TyKTUBHBIX PaCCYyXACHUN, paOOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
paBEHCTB U HepaBeHCTB. AureOpa mnpeanaraer 3(QeKTUBHbIE HHCTPYMEHTHI
JUISL PEILICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33a4, HarJISIIHO IEMOHCTPUPYET
CBOM BO3MO>KHOCTHU KAaK S13bIKa HAYKH.

CopepxarenpHo-MeTOonMyeckass JuUHUA «@DyHKuMH W TpaduKU»  TECHO
NEPEIUIETACTC C APYTMMH JIMHUAMH YY4E€OHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  NOCJIEJOBATEIBHOCTh  M3y4yeHUs  Marepuayna. 3ydeHue  CTENEHHOH,
MOKa3aTeIbHOM, JIOTApUPMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, WX CBOWCTB U
rpauKoB, HCMONb30BaHUE (YHKUMN JUIsl pElIeHus 3ajad M3 JPYTruX Y4eOHbIX
IIPEIMETOB U PEAbHOM JKU3HU TECHO CBA3aHO KAaK C MATEMaTHYECKUM aHaJU30M, TaK U
C pElIeHHEM YpaBHEHH M HepaBeHCTB. [Ipu 3ToM OoJiblIOE BHUMaHUE YIEISIETCS
(OpMUPOBAHNIO YMEHHS BBIpaXaTh (OpMyJaMU 3aBUCUMOCTH MEXAY pa3IMuHbIMU
BEJIMYMHAMU, WCCIEAOBATh MOJy4YeHHbIE (YHKLIHUH, CTPOUTh UX rpapuku. Matepuan
3TOU COAEPIKATEIBHON JINHUY HALIEJICH HA Pa3BUTHE YMEHUN U HaBBIKOB, MIO3BOJIIOIINX
BbIpaXKaTh 3aBUCUMOCTH MEXJYy BEIMUYMHAMU B Pa3IU4YHON (QOpMe: aHaJIUTHUYECKOM,
rpaguueckoil u cinoBecHOU. Ero nzydenune cnocoOCTBYET pa3BUTHIO AJITOPUTMHYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOIIEHMIO M KOHKPETHU3allMM, HCIIOJIb30BAHUIO
aQHAJIOTHH.

ConepxarenpHass JsmHUA «Havama MareMaTtnyeckoro aHaivsa» IO3BOJIAET
CYILIECTBEHHO pAaCUIMPHUTh KPyI KaK MaTE€MaTU4YeCKHX, TaK W MPUKIATHBIX 3ajad,
JOCTYIHBIX O0YUaIOLIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TpaduKu
CJIOKHBIX (DYHKLMM, ONPEAeATh UX HAaMOOJIbIINE U HAUMEHbIINE 3HAUEHUS, BBIYUCIISATh
wiomwaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOpEeHUs mpolueccoB. [JanHas
CoJIep KaTelIbHAsI JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH ITOCTPOEHUSI MATEMATHYECKHUX
MOJENIed  pealbHbIX CHUTyalWi, TO3BOJSET HAXOAWTh HAWIy4llee pelIeHUe
B MPUKIAIHBIX, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKHX, 3a/adax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOIO0 aHajliu3a CIIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO,
(OpMaJIbHO-JIOTUYECKOTO M KPEAaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKM B HAayKe, TEXHHKE M HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIMXCS PE3yJibTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS
MaTE€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOINYECKas TMHUA «MHOXECTBA U JIOTUKa» BKIIOYACT B ce0s
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTEeMaTHUYECKOUN JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NIPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA W IPeaararor
Haubosiee yHHUBEpPCAIbHBINA S3bIK, OOBEIUHSIONINI BCE pas3fesibl MaTeMaTUKu U e
MPUIOKEHUH, OHU CBS3BIBAIOT pa3Hble MAaTEMATUYECKUE AUCIIMIUIMHBI U UX MPUIOKEHUS
B eauHoe ueinoe. IlosroMy BaKHO 1aTh BO3MOXKHOCTH OOydYarolmeMycs MOHUMATh
TEOPETUKO-MHOXECTBEHHBIN $3bIK COBPEMEHHOW MaTeMaTHUKW W HCIOJIb30BaTh €ro
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JUTSI BRIPQXKEHUSI CBOMX MBICTEH. J[pyruM BakKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKU
ClleyeT TpHU3HATh CBOWCTBEHHYIO €H CTPOTOCTh OOOCHOBAaHWH U  CIICJIOBaHHE
ONpeeEHHBIM TpaBUjIaM TOCTPOCHUS J10KA3aTEIbCTB. 3HAKOMCTBO C AJIEMEHTAMH
MaTEMaTUYeCKOW JIOTMKHA  CHOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBIMUICHUS
o0yJarommxcs, MO3BOJSIET MM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yuebHOM Kypce «Anrebpa u Hayaia MaTeMaTHIeCKOTO aHalIn3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTUYECKOTO MOJICIUPOBAHUSI, KOTOPBIC MPHU3BAHBI CIOCOOCTBOBATH
(GOPMUPOBAHNUIO HABBIKOB TIOCTPOCHUSI MOJETICH peambHBIX CUTYalluid, MCCICIOBAHUS
ITUX MOJENIed C TOMOIIBIO ammapara aiareOpsl M MaTeMaTHYeCKOTO aHaju3a,
WHTEPIPETAUA TOJYYECHHBIX PE3yJIbTaTOB. TakuWe 3alaHus BIUICTCHBI B KaXIbIA
U3 paslieloB TMPOTpPaMMbl, IOCKOJIBKY BECh MaTepuand Y4eOHOro Kypca IIHpPOKO
UCIIOJIB3YETCSl  JJIl  PEIICHHUS TPUKIATHBIX 3amad. [lpm  pemeHun peaabHBIX
MPAKTUYECKUX 3a7a4 OOydaronIrecs: pa3BUBAIOT HAOIMIOAATEIbHOCTh, YMEHUE HAaXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HUCMOJb30BaTh aAHAJOTHUIO, O0000IIaTh W
KOHKPETH3UPOBATh MpolOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKJIAJAHBIX 33/7]a4 OpPraHU3yeTCsl B MPOIECCE U3YUEHHUs BCEX TeM y4eOHOTo Kypca
«AnreOpa ¥ Havajga MaTeMaTHYECKOTO aHAJTHA3ay.

Ha m3yuenue ydyeOHOTO Kypca «AnreOpa W Havajla MaTeMAaTHYECKOTO aHAIA3a»
orBoaurcs 272 yaca: B 10 ximacce — 136 uacoB (4 uaca B Henmemo), B 11 kimacce —
136 gacoB (4 4aca B HEJIEITIO).

COAEPKXAHUE OBYUYEHUSA
10 KVIACC

Yucaa v BbIYUCICHUSA

Pammmonansubie uyncia. OOBIKHOBEHHBIE U JACCATUYHBIE JPOOU, TMPOIEHTHI,
OeckoHeuHble nepuoandeckue Apoou. [IpumeHenue npodeit u MpoIEeHTOB JIJisl PELICHUS
MIPUKJIAAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUM U PEATbHOU KU3HU.

JlelicTBuTEeNnbHBIE  Yucia.  PanuoHalbHBIE W UPPALMOHAIIBHBIE  YKCIIA.
Apudmernueckue onepaluuu ¢ AeMCTBUTENbHBIMHU YHCIaMU. MOyJb 1€HCTBUTEIBHOTO
yucia u ero cBoictra. [IpubanxEnHbie BEIYUCICHUS, TpaBUiia OKPYTIICHUS, MPUKUKA U
OLICHKA pe3yJIbTaTa BbIYMCIICHUN.

Crenenb ¢ mensIM mokazareneM. bunom Herotona. Mcnosp3oBaHue mMoaxoasinei
dbopMBl 3amuMCH JACUCTBUTENBHBIX YHUCEN ISl PEHIeHUs TMPaKTUYeCKHX 3a1ad |
MPEJICTABICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HATYpPaJIbHOUM CTEMEHU U €T0 CBOMCTRBA.

CreneHb ¢  palMOHAJIBHBIM  TIOKa3aTeleM M €€  CBOWMCTBA, CTENECHb
C JICUCTBUTEJILHBIM ITOKa3aTEIEM.

Jlorapudm wuymcma. CsoiictBa jorapudma. JlecaTUUHBIE W  HATypalbHBIC
Jorapumel.
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CHuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC 4YHUCJIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC U ApKTAHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxnaecTBa U TOXAECTBEHHbIE IPEOOpPa30BaHus. Y paBHEHHE, KOPEHb YPAaBHEHUSI.
PaBHOCMIIBHBIE ypaBHEHMsT W YypaBHEHuUsA-ciIencTBUA. HepaBeHcTBO, pelieHue
HEPABEHCTBA.

OCHOBHbIE METOJbl PEHICHMs LEJIbIX W JPOOHO-PALlMOHAIBHBIX YPaBHEHUM H
HEpPABEHCTB. MHOIOYJIEHBI OT OJTHOM ITIEPEMEHHOM. [[e1leHre MHOrowieHa Ha MHOTOYIEH
c octatkoM. Teopema be3y. MHorowieHsl ¢ uensiMu Kodd¢uuueHtamu. Teopema
Buera.

[IpeoOpazoBaHMs YUCIOBBIX BBIPAXKEHHI, COAECPHKAIIUX CTENEHU U KOPHHU.

WppaurionaneHbie ypaBHEeHUA. OCHOBHBIE METOJbl pPELICHUS HPPALUOHATBHBIX
YPaBHEHUH.

IToka3aTenbHble ypaBHEHMsS. (OCHOBHBIE METOJbl PEIICHMS ITOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3oBaHue BeIpaXKEHUH, COAEPIKALLUX JTOTAPUPMBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METOJbI PEIICHUS JIOrapu(PMUUECKUX
YPaBHEHUM.

OcHoBHBIE TPUTOHOMETPUYECKHUE (bopMyJIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUM.

Pemrenne cucrem MMHENHBIX ypaBHEHH. MaTpuiia CUCTEMBI JINHEWHBIX YPABHEHHM.
Onpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUI CMBICI M CBOWCTBA, BBIYMCIICHHUE
€ro 3HAYEHUs, IPUMEHEHUE ONPENENIUTEN I PELIEHUS CHCTEMBI JIMHEMHBIX
ypaBHEHHUM. Pelienue npukIIaaHbixX 3a/1a4 ¢ MOMOIIBI0 CUCTEMBI JUHEMHBIX YPAaBHEHUN.
HccnenoBanre mOCTPOEHHOW MOJENH C TOMOIIBIO MATPUIL U OMIPEICITUTENCH.

[ToctpoeHne maremMaTUYECKUX MOJEIEH PEaJbHOW CUTYyallud C I[OMOIIBIO
YPaBHEHUM M HEPABEHCTB. lIpMMEHEHHE ypaBHEHMH WM HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a7a4 U3 pa3InyHbIX 00J1acTel HAYKU U peabHOM KU3HU.

DOyHkuuM U rpapuxku

OyHkIUsA, cnocodbl 3agaHus  (QyHKOuU. B3auMHO oOpaTtHble  (PYHKIUU.
Kommnosumms pyukiuit. ['paduk dyHkumuu. SnemeHTapHbie Tpeodpa3zoBaHus rpadukos
GyHKIUH.

OO6nacte ompeaeneHUss U MHOXKECTBO 3HaueHMi (yHkumu. Hymu Qynkuumm.
[IpomexyTkn 3HaKOMOCTOSTHCTBA. UETHBhIe M HeuéTHble GyHKIMU. l[lepuoanueckue
bynkuu. [IpoMexyTku MOHOTOHHOCTH (PYHKITMU. MaKCUMyMbl i MUHUMYMBbI (DY HKITHH.
HauGomnbiee u HaumeHblIee 3Ha4eHus1 GyHKIMHA HAa TPOMEXKYTKE.

Jluneiinasi, KBaApaTHU4Has W JApOOHO-TMHEHHAss (QYHKIUU. ODJEeMEHTapHOe
UCCJIEIOBaHHE U IOCTPOCHUE UX IpadUKOB.

Crenennas (yHKIUS ¢ HaTypalbHBIM U LeNbIM Toka3ateneM. EE cBoiictBa u
rpaduk. CpoiictBa U rpaduk KOpHsS N-0il CTeNeHW Kak (yHKIUA OOpaTHOW CTENEHU
C HaTypaJIbHBIM [TOKA3aTEeJIeM.
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[lokazarenpHass u JnorapupmMuyeckas (yHKIMH, UX CBOWCTBA U TpaduKH.
HcnonpzoBanue rpadukoB GyHKIUHN 715 pEIICHUs ypaBHEHHI.

TpuronomeTrpudeckas OKpyKHOCTb, OIPEJCICHNE TPUTOHOMETPUUECKUX (PYHKIMN
YHMCIJIOBOT'O apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEalIbHBIX Mpolieccax U siBaeHusX. ['paduku
peaIbHBIX 3aBUCUMOCTEH.

Hayajia MmaTeMaTH4eCKOro aHaIM3a

IlocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMS  IIOCJIEIOBATSIBHOCTEH. MeTox
MaTeMaTUYeCKOW HHAYKUUMUA. MOHOTOHHBIE M OTPAaHUYEHHBIC MOCIEHOBATEIbHOCTH.
Hctopusi BO3HMKHOBEHHsS MAaT€MaTHYECKOTO aHaiM3a Kak aHalin3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMmeTrpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomeTpuyeckass mnporpeccus. Cymma OECKOHEYHO YOBIBaIOIIEH TI'€OMETPUUYECKOMN
nporpeccuy. JIMHEWHBIM W AKCHOHEHUMANbHBIA pocT. Yucno e. Popmyiia CI0KHBIX
IIPOLICHTOB. M cIioap30BaHue NMPOTPECCUM I PELIECHUs PEAIbHBIX 3a1a4 IPUKIAJHOIO
Xapakrepa.

HenpepriBable (GyHKIMU U UX cBOMCTBA. To4ukM pa3pbiBa. ACUMITOTHI IpaUKOB
¢ynkuuii. ColicTBa (QYHKIMI HENpephIBHBIX Ha OTpe3ke. Meroa HHTEpBajioB
JUISl pelieHusl HepaBeHCTB. [[pumMeHenue cBOMCTB HENPEPhIBHBIX (DYHKIIMI 111 pelIeHus
3aJ1ay.

IlepBas u BTOpas mnpousBoAHble (yHKUMH. OnpeneneHue, reOMETPUYECKUN U
(du3nyecKkuil CMbICI IPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoanbie snemMeHTapHbIX GyHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YACTHOTO M KOMITO3ULIUU (YHKIIHI.

MHoskecTBa U JIOTHMKA
MHO»XeCTBO, Olepalny HaJ MHOXECTBAMU U MX CBOMCTBA. J(marpammsl Dunepa—
Benna. [IpumeneHnne TeOpeTUKO-MHOXKECTBEHHOTO ammapara Juisi OIMCAHUsS PEalIbHbIX
MIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 JPYrUX Y4eOHbIX MPEIMETOB.
OnpeneneHue, TeOpeMa, CBOMCTBO MAaTE€MaTUYECKOro OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPAaBHEHHS.

11 KJIACC

Yuciia v BLIYUCJICHUS

Harypanbhubie u uenbie yncna. [IpumMeHeHrne npru3HakoB JEIUMOCTH LIEJIBbIX YUCET,
HauOobIIMi 001mmi genutens (nanee — HOJl) u HaumeHnsbliiiee ol1iee kpatHoe (anee —
HOK), ocratrkoB mo moaynto, aaroput™Ma EBkiamaa ais pemieHus 3aaad B LEJbIX
YyuCax.

Kowmrmniekcaple uncna. AnreOpandeckas W TpUTOHOMETpuueckas (popMbl 3amucu
KOMIUIEKCHOTO 4Hclia. ApupMeThyeckue omnepanud ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N300paskeHre KOMIUIEKCHBIX YHCENI Ha KOOpJIMHATHOM Tiockoct. Popmyra Myaspa.
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KOpHI/I N-0M CTENEHU M3 KOMILJIEKCHOI'O 4YHCJA. HpI/IMeHCHI/IC KOMIIJICKCHBIX YHCCII
1 pCIICHUA (1)H3H‘{€CKI/IX N TCOMCTPUYCCKUX 3a1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrema M COBOKYITHOCTb YPaBHEHHH M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHUI c [IOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHrue TpuroHoOMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOIbI PELLICHUS MIOKA3ATENBHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHHUS CUCTEM MW COBOKYIIHOCTEH palUOHAIBHBIX,
UpPpaLMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUII.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMU.

IIprMmeHnenue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUIO MaTeMAaTHYECKHUX
3aJa4 M 3aJa4 U3 pa3jMuHbIX 00JIacTEell HAyKUd W pEeaIbHOM KU3HU, MHTEPIpEeTaLUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHkuuu U rpapuxku

I'padpux xommosunuu QyHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIHH, UX CBOMCTBA U TPAPUKH.

I'padpriueckne MeTobl pelleHrs YpaBHEHUI U HEPABEHCTB. | paduyeckue MeTo bl
pemeHns 3a1a4 ¢ napamMmeTpamu.

Ucnonp3oBanue rpadukoB (yHKUMH AJI1  UCCIENOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEM, KOTOpbI€ BO3HHMKAIOT IpPU pEHICHWH 3a7ad M3 JpYruX Y4yeOHbIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havasa MaTeMaTH4eCcKOro aHAJIN3a

[IpumeHeHre NPOM3BOIHON K HCCIEIOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
skcTpeMyMbl. HaxokneHne HauOOoJbIIero M HAaMMEHbBIIErO0 3HAYEHUN HEeNmpepbIBHON
GbyHKIIUK Ha OTPE3KeE.

[IprmeHeHne npON3BOAHOM I HAXO0XKACHUS] HAMJTYUIIIETO PEIICHUS B TPUKIIATHBIX
3a/1ayax, i OMpeIeTICHUSI CKOPOCTH M YCKOPEHHS MpoIiecca, 3aJaHHOro (hOpMYJIIOi Uit
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoxIeHUs TepBOOOPA3HBIX.

HNnrerpan. ['eomeTpuyeckuil CMBICI WHTETpajia. BpiuncieHue ornpeneséHHoro
uHTerpana no gpopmyne Herorona—Jlenonua.

[IpumeHeHue MHTETpana Il HaXOXJIEHUS TUIONa[ed MIOCKUX Guryp u oobEMoB
r€OMETPUYECKUX TEII.

[Ipumepst  pemenuit  auddepeHMaIbHbIX  ypaBHEHUN. MaTemaTudeckoe
MOJICJIMPOBAHUE PEATTLHBIX MPOIIECCOB C MOMOIIBIO AU(dHEepEeHITNATBHBIX YPABHEHHI.
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ITPEAMETHBIE PE3YJIbTATDBI

K konity o6yuenus B 10 kiacce oOyJaromuiicsi HOJTYIUT CICAYIOIINE MPEIMETHBIC
pe3ynbTaTHI IO OTACIBHBIM TeMaM (penepanbHOi paboyeii mporpaMMbl y9eOHOTO Kypca
«Anre0Opa 1 HavaJia MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BbIYUCTICHUA:

CBOOOJHO OIEPUPOBATHh TMOHATHUSAMH: PAlMOHATBHOE YHCIIO, OCECKOHEUHAs
nepuoInyeckast IpoOb, MPOLIEHTHI, UPPALMOHAIBHOE YMCIIO, MHOKECTBA PAllMOHATBHBIX
U JEUCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHSTH TPOOU U MPOUEHTHI JJI PELICHUs MPUKIAIHBIX 3a7a4 U3 pa3InyHbIX
OTpaciiell 3HAHUM U pEaJIbHOM KU3HU;

OPUMEHSTh NPUOMKEHHBIE BBIYUCIICHUS, TMpaBUia OKPYTJCHUS, NPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHUN;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTENCHb C LIEIBIM MOKa3aTelIeM, UCIOJIb30BaTh
MOAXOJISIIYI0 (POPMY 3aITUCHU JEHCTBUTEIBHBIX YUCET ISl PEIICHUS IPAKTUYECKUX 3a/1a4
Y MIPEJICTABIICHUS JJAHHBIX;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM: apUPMETUUYECKUNA KOPEHb HATypabHOU
CTEIICHY;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTEMEHb C PAIlMOHAIBHBIM TIOKa3aTelieM;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMHU: JIOTapu(PM Uncia, 1eCITUUHbBIE U HATYPaJIbHbIC
JorapuQmbi;

CBOOOZHO OMEpUPOBATh TMOHATUSMU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHIEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATh TMOHATUAMM: ApPKCUHYC, ApPKKOCMHYC M apKTaHI€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHSATHUAMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABCHCTBA,;

MIPUMEHSTh PA3JIMYHBIC METO bl PEIICHUS PALIMOHAIBHBIX U JPOOHO-PAIlMOHATBHBIX
YPaBHEHUM, IPUMEHSITh METOJ UHTEPBAJIOB JJIsl PELICHUS] HEPABEHCTB;

CBOOOJHO OINEpUPOBATH TMOHITUSMH: MHOTOYJIEH OT OJHOW NEPEeMEHHOMH,
MHOTOWIECH C IENbIMU KOd(DPUuIMeHTaMu, KOPHH MHOTOWIECHA, MPUMEHSTH JEICHHUE
MHOTO4JIEHa HAa MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera miist pemeHus
3a/1ad4;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CHCTEMa JMHEWHBIX ypaBHEHHWH, MaTpHIIa,
ONPEAECTUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCTIOJIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 g BBIUKACIEHUS €ro 3HAYEHUs, MPUMEHATH OINPEACTUTEIN
JUI. PEIIEHUsS CHUCTEMBI JIMHEHHBIX YPAaBHEHUM, MOJICIUPOBATh pPEATbHBIE CUTYyallUH
C TOMOIIBIO CHUCTEMBI JIMHEHWHBIX YPABHEHHM, HCCIEAOBATH IOCTPOCHHBIE MOJIEIN
C IOMOIIBIO MAaTPUIL U OITPEIECIUTENIEN, UHTEPIIPETUPOBATH MOJYUYCHHBIN PE3YJIbTaT;

MCIIOJIh30BaTh CBOMCTBA IEUCTBHI ¢ KOPHSIMU JJI TPEoOpa30BaHUs BRIPAKEHUH;

18



BBITIOJIHSTh TIPEOOpPa30BaHUSI YHCIIOBBIX BBIPAKCHUN, COJEPIKAIMIUX CTEMECHU
C pallMOHATBHBIM MTOKA3aTEIEM;

MCIIOJIh30BaTh CBOMCTBA JIorapu(MoOB 11 mpeoOpa3oBaHus JIOTapU(PMHUIECKUX
BBIPAKECHUN;

CBOOOJTHO OTEPHUPOBATh TMOHATUSIMH: HWPpPANMOHAIBHBIC, TIOKA3aTeIbHBIE U
jgorapuMUYECKUe YpaBHEHMS, HAXOJUTh HUX PEUICHUS C TMOMOIIBIO PaBHOCHIIBHBIX
MEPEXOJ0B WA OCYILIECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYIIBI IS TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHHUIM;

CBOOOJIHO OMEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HeoOXxoauMble (GOPMYJBI JJIS PEIICHUS OCHOBHBIX THIIOB TPHUTOHOMETPUUYECKHUX
YPaBHEHHU;

MOJIETTUPOBATh peaibHbIE CUTYAIlMH Ha S3bIKE alreOpbl, COCTABIISITH BBHIPAXKCHHUS,
YPaBHEHMS, HEPABEHCTBA IO YCIOBUIO 3aJa4M, HCCIEIOBATH IOCTPOCHHBIE MOJIENH
C MCTOJIb30BaHUEM ammapara aareOphl.

DOyHkuuu U rpapuxn:

CBOOOJHO OIEpUPOBAaTh NOHATHUAMHU: (PYHKIMS, CHOCOOBI 3afaHusl (YHKIIHH,
B3aMMHO OOpaTHble (DYHKIMH, KOMOO3UIUSA (DYHKIMM, rpaduk (QYHKIUU, BBIIOJIHATH
3JIEMEHTapHbIe peoOpa3zoBaHus rpaduKoB QyHKIHI;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPEAEIECHUS U MHOXKECTBO 3HAUEHUM
GyHKUMH, HYJIH (PYHKIIMH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ~ OINEpPUPOBATH  MOHATUSAMHU: UETHBIE M  HEUYETHBIE  (DYyHKIUH,

MEePUOINYECKHE (PYHKIUHU, MPOMEKYTKA MOHOTOHHOCTU (DYHKIIMH, MAKCUMyMbl U
MUHUMYMBbI (yHKIIMHU, HAanOOJIbIlIee 1 HaMEHbIlIee 3HaueHUE (PYHKIIMU Ha TPOMEKYTKE;

CBOOOJIHO OINEPUPOBATH MOHATUAMMU: CTENIEHHAs! PYHKIHUS C HATYPaJIbHBIM U LIEJIbIM
nokasaresieM, rpauk CTENEeHHOM (DYHKIMH C HATypaJlbHbIM M LEIbIM MOKa3aTeleM,
rpa@uk KOpHS n-oil CTENEeHW KakK (PYHKIUU OOpaTHOW CTENEHU C HaTypalbHbIM
IIOKa3aTeseM;

ONepUpOBaTh MOHATUAMMU: TUHENHAs, KBapaTUUHAas U JpOOHO-IMHENHAs (yHKLINH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOZHO OMEpUPOBaTh MOHATUSAMHU: TIOKa3aTelbHAsT M JorapupmMuyeckas
(GYHKIMM, UX CBOMCTBA U IpaKH, UCIIOJIb30BATh UX I'padUKH AJIs peIIeHUs] ypaBHEHUI;

CBOOOJHO  ONEpPUpPOBATh  TMOHSATUAMU: TPUTOHOMETPUYECKAs  OKPY’KHOCTb,
OIpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOTO apTyMEHTa;

MCIOJIb30BaTh Tpaduku QyHKUUN A UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEM
IpU pellieHUH 3a7ad U3 APYTUX y4eOHbIX NMPEIMETOB U PEaNbHOM KHU3HH, BBIpaXKaTb
dbopMysamMu 3aBUCUMOCTH MEK/y BEJIMYUHAMU;

Hauana maTemaTu4ecKoro aHajmsa:

CBOOOJHO ONEpUpOBaTh MMOHATHSAMH: apudmeTnyeckas U TeoMeTpUUecKas
nporpeccusi, OECKOHEYHO YObIBarollas T'€OMETpUYecKas MpOrpeccus, JUHEHHBbIA U
OKCIIOHEHITUATLHBIN  POCT, (OpMysia CJIOXKHBIX TMPOIEHTOB, WMETh MPECTaBICHUE
O KOHCTaHTE;
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UCIIONIb30BaTh MPOTPECCUU JJisl PELICHUS pEeajbHBIX 3a7a4 MPHUKIAJHOTO
XapaKTepa;

CBOOOJHO OIEPUPOBATH TMOHATHAMHU: TIOCIEIOBATEIBHOCTb, CIIOCOOBI 3a/JaHuUs
MOCIeI0BATEIBHOCTEN, MOHOTOHHBIC U OTPAHUYEHHBIE TTOCIEA0BATEIBLHOCTH, IOHUMATh
OCHOBBI 3apOKJICHUS MATEMAaTHYECKOTO aHaJIM3a KaK aHajan3a OECKOHEYHO MaJlbIX;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: HENpEpbIBHBbIC (DYHKIMH, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

CcBOOOZHO OIEpUpoOBaTh MOHATHEM: (YHKIMS, HENpepblBHAS Ha OTpeE3Ke,
IPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKIUI 7S pELICHUs 3a/1a4;

CcBOOOZHO ONEPUPOBATh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacaTenbHast K rpaQuKy QyHKINU;

BBIYUCTISTh TIPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO W KOMIIO3HUIIUU JIBYX
(GyHKIMI, 3HaTh IPOU3BOJIHBIE FJIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUHN U (PU3UUYECKUN CMBICIT TPOU3BOJHON JIJIsl pELICHMUS
3a7a4.

MHo:xecTBa M JIOTHKA:

CBOOO/JHO OIEpUPOBATh MOHATHUSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOXKECTBAMU,

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBECHHBIM anmapar JJisl ONKMCAHUS PEATbHBIX
MIPOIICCCOB M SIBJICHUM, TP PEIICHUH 3a7a4 U3 IPYTUX YYCOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHSTUSIMU: OIpEJeNICeHUe, TeopeMa, ypaBHEHHE-
CJIC/JICTBHE, CBOMCTBO MAaTeMaTHYECKOr0 OOBEKTa, I0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YPaBHECHUS U HEPABEHCTBA.

K koHiry oOyuenus B 11 ki1acce 00yyaromuiics MoIyduT CIEAYIONINE TPEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM (pesiepanbHO paboueit mporpaMMbl y4eOHOTO Kypca
«Anredpa ¥ Hayajaa MaTeMaTHYECKOTO aHAIU3a:

Yucsia 1 BbIYUCICHUA:

CBOOOJHO OINEPUPOBATH MOHSATUAMH: HATYPAIbHOE U IIEJI0€ YKCIIO, MHOXKECTBA
HATypaJIbHBIX U LIEJIBIX YMCEN, UCIIOJIb30BaTh MPU3HAKA IE€IUMOCTH 1enblx ynces, HO/
1 HOK HatypanbHBIX 4nCel JU1s pEeLIeHUs 3a/1a4, IPUMEHTh anroput™ EBknuaa;

CBOOO/IHO ONEPUPOBATH MOHIATUEM OCTAaTKa 110 MOJIYJIIO, 3alMChIBATh HATYpaJIbHbIC
YHUCia B Pa3JIMYHBIX MO3ULIMOHHBIX CUCTEMAX CYUCIICHUS,

CBOOOJHO OMEpUPOBATh TMOHATUAMM: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX 4YHCEJ, NPEACTaBJIATh KOMIUIEKCHbIE YMClia B alreOpanyeckod u
TPUTOHOMETPUUECKOW (opMe, BBIONHATh apU(PMETHUUECKHE OMNepalud C HUMUA U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUA ¥ HEPABEHCTBA:

CBOOOJHO OMEpUpPOBaTh MOHATUSMU: HUpPpAMOHANbHBIC, I[OKa3aTeJlbHbIE U
Jorapu(pMuyecKre HEPAaBEHCTBA, HAXOAUTh MX PELIEHUS C MOMOIIBIO PaBHOCHIIBHBIX
IIEPEXO/I0B;

OCYLIECTBISATH OTOOP KOPHEH NP pEelICHUU TPUTOHOMETPUUYECKOTO YPABHEHUS;
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CBOOO/IHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, TPUMEHSITh
HEoOXOoauMble (OPMYJIBI NIl PEIICHUS. OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
HEPAaBEHCTB;

CBOOOJIHO OMEpUPOBATH MOHATHSIMH: CHCTEMa U COBOKYIMHOCTh YpPaBHEHUN U
HEPABEHCTB, PAaBHOCHWJIBHBIE CHCTEMBI W CHCTEMBI-CIEICTBUS, HAXOIAUTH PELICHUS
CUCTEMBl M COBOKYITHOCTEH pAalMOHAJIBHBIX, WPPALMOHAJIBHBIX, ITOKAa3aTEIIbHBIX MU
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pelaTh paluoHaNbHbIE, UppallMOHAIbHbIE, ITOKa3aTeNbHbIE, JorapuMuIecKue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COACPIKAIINE MOYJIN U ITapaMeTPh;

MPUMEHSTH rpauuecKkre METOIBI JAJIs PEIICHUS YPaBHEHHUI U HEPABEHCTB, a TAKKe
3aJ1a4 C mapaMeTpaMus;

MOJIEJIMPOBATh PEaJbHbIE CUTYAIlMH HA SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHM1, HEPABEHCTBA U KX CUCTEMBI 110 YCIIOBHIO 3aJ1a4U, UCCIIE0BATH IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAaHUEM ammapara ajireOpbl, WHTEPIPETHPOBATH MOJYyYEHHBIN
pe3yJIbTar.

DOyHKUMHU U TPaPUKH:

CTPOUTh TpaUKU KOMMO3ULIMU (PYHKIMA C TOMOULIBIO 3JEMEHTApHOIrO
MCCJIEIOBAHUS M CBOMCTB KOMIO3UIUU IBYX (DYHKIIMIA;

CTPOUTH IE€OMETpUUECKHe OOpa3bl ypaBHEHUM M HEPABEHCTB HAa KOOPAWHATHOU
IIJIOCKOCTH,

CBOOOJHO OMNEPUPOBATH MOHATUSIMH: IPAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

OPUMEHATH GYHKIMH JJI11 MOJEIMPOBAHUS U UCCIEAOBAHUS PEaIbHBIX ITPOLIECCOB.

Hauvana maTeMaTHuyecKkoro aHajamusa:

WCIIOJIb30BaTh MPOU3BOAHYIO ISl MCCIeNOoBaHUS (DYHKIMHM Ha MOHOTOHHOCTH H
IKCTPEMYMBHI;

HAaXOJUTh HAWOOJbIIIEE W HaUMEHbIEe 3HAa4YeHUs (QYHKIUU HEMPEePHIBHOU
Ha OTPE3KeE;

UCIIOJIb30BaTh  NPOW3BOJHYIO  JUJII  HAXOXACHUS  HAWIYYIIero  penieHus
B MPUKIAJHBIX, B TOM YHCJE COIMATbHO-DKOHOMUYECKUX, 3a/auax, s ONpeaeIcHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aJaHHOro GopMyion uin rpadukoM;

CBOOOZHO ONEpUpOBaTh MOHATUSIMH: MEPBOOOpa3Has, ONpeneiaEHHbIH HHTErpad,
HAXOJIUTh MEPBOOOPA3HBIC IIEMEHTAPHBIX (PYHKITUN U BEIUUCIISATH HHTETpa 1o hopmyIie
Hrrorona—JleiOnumna;

HaXOJWTH TUIOMIAIN TUNIOCKUX (GUTYP U 00BEMBI TEIT C TOMOIIBI0 HHTETPaa;

UMETh TPEACTABICHHE O MAaTeMaTHYeCKOM MOJACITUPOBAHUU Ha TpUMEpe
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pemarh MPUKIATHBIE 3aJadyd, B TOM YHCIE COLUATBHO-DPKOHOMHYECKOTO U
(bU3MYECKOTO XapaKTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaJIN3a.
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TEMATHYECKOE INIAHUPOBAHUE

10 KJTIACC
Ha3zganue KommuectBo OcHOBHBIE BU/IbI ACSATEILHOCTH
OcHOBHOE coziepKaHUE
pazzeina (TeMbl) 4acoB o0ydJaronuxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBaTh TEOPETUKO-
JNEHUCTBUTEILHBIX YUCEIL HaJl MHO’KECTBAMH U UX CBOMCTBA. MHO>KECTBEHHBII arnmapar
MHOrOo4NEHBI. Jwuarpammel Disiepa — BeHna. IUIS OIIMCAaHMS X0/1a PELICHUS

PanuonanbHbie ypaBHEHUSA
Y HEPABEHCTBA.

CucTeMbl TMHENHBIX
YpaBHCHUH

[IppumeHeHnE TEOPETUKO-
MHO>KECTBEHHOTO arrnapara

IUISL PELICHUS 3a7a4.

ParmmonanpHabie uncia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOU, TPOIICHTHI,
OECKOHEUHbIE MTEPUOIUYECKHUE TPOOH.
[IpumeHnenue npoOeii 1 IPOLEHTOB

IUJIS1 PELICHUS IPUKJIAIHBIX 3a/1a4.
JlericTBUTENBHBIC YHUCIIA.
PanponanbHble U MppallMOHATBHBIE
yucaa. ApudpMeTHIecKre onepanuu

C JEeUCTBUTEILHBIMU YHCIIAMHU.
Moaynb AEHCTBUTEIIBHOTO YHUCIA U €T0
cBoiicTBa. [TpubnmxenHbie
BBIYUCJICHUS, IPABUIJIA OKPYTJICHUS,
MPUKHUJIKA U OIICHKA pe3yJibTaTa
BBIYMCIICHUM.

MaTeMaTUYECKHX 3a7a4, a TAKKe
peabHbBIX MPOLIECCOB U SIBIICHU.
OnepupoBaTh NOHATHSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaNdecKast IpoOb, MPOIIEHTH;
UppaIMOHAIBHOE U IEUCTBUTEILHOE
YUCJI0; MOAYJIb JE€HCTBUTEIBHOTO
YUCJIa; UCTIOIB30BaTh ITH MOHSATHUS
IIPY MPOBEAECHUN PACCYKIACHUN

U JI0OKa3aTeIbCTB, IPUMEHSTh JpOOH
Y TIPOLICHTHI JIJIs pelICHUS
MPUKIIAIHBIX 337124 U3 PA3IMYHbIX
OTpacier 3HaHUW U peaibHON KU3HMU.
Hcnonp3oBath mpuOIMKEHHBIE
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yjbTaTa
BBIYHCJICHUM.
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OCHOBHBIE METO/IBI PEMICHUS LIEIBIX

U IpOOHO-pAllMOHANIBHBIX YPaBHEHUM
Y HEPABEHCTB. MHOTOUYJIEHBI OT OAHOM
IIEpEMEHHOMU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH ¢ OCTaTKOM. TeopemMa
besy. MHOTOUJIEHBI € LIENTBIMU
kod(punmnentamu. Teopema Buera.
Pemienue cucrem JIMHEMHBIX
ypaBHEHUI. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpenenuTenb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHHUE €TI0
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHEHUM. Pemenre npukiiaaseix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHUH

[IpuMeHATH pa3IuuHbIE METOIbI
pEIIeHNS pallMOHATBLHBIX U TPOOHO-
palMOHAIBHBIX YPABHEHUH; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMHU MHOTOUJIEH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU;
MIPUMEHSATH JEJICHUE MHOTOYJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera s pemieHus
3aJ1a4.

OnepupoBath MOHATUSMU: CUCTEMA
JIMHEVHBIX YPAaBHEHUM, MATPULIA,
OIPEICITUTENIb MATPUIIBI.
Hcnonp3oBaTh CBOMCTBA
OTIPEICIIUTENS 2 X 2 1JIS BBIYUCIICHUS
€ro 3Ha4YCHUs, IPUMEHSTh
ONPEAECTUTEIIN IJ1s1 PEIICHUSI CUCTEMBI
JIMHEVHBIX YPaBHEHUMN.
MonennpoBaTh peaibHbIE CUTYalluN
C TIOMOIBIO CUCTEMBbI JIUHEHHBIX
YPaBHEHUM, UCCIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATpPHI U OIIPELICIIUTEIIE,
UHTEPIPETUPOBATH MOTYUEHHBIN
pe3ybTar
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OyHKIUU U TpaduKu.
Crenennast pyHKIus
C LEJIBIM MOKa3aTeIeM

12

OyHKIUSA, CIOCOObI 3a1aHUs] QYHKIIUH.
B3anmuo oOpaTHbIe GyHKITUH.
Komnozunms ¢ynkmuit. I'paduk
byHKIIMA. DIIeMEHTapHBIC
npeobpazoBaHus rpa@ukoB QyHKITUH.
OOGnacTh onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hymu pyHkuumn.
[TIpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YETHbIe 1 HEUETHBIC (DYHKITUH.
[Tepuonuueckue GyHKIUU.
[IpoMeKyTKM MOHOTOHHOCTH
byHkuuu. MakCUMyMbl 1 MUHUMYMBI
¢ynkunu. Hanbomnbiiee 1 HauMeHbllee
3HauYeHHUE (PYHKITUU Ha TPOMEKYTKE.
Jluneiinas, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCJIEIOBAHUE U TTIOCTPOEHUE IPAPUKOB
ATUX PYHKIUH.

CreneHsb ¢ HEeJIBIM ITOKAa3aTeJIEM.
bunom HeroToHa.

CrenenHas (yHKIUS C HATYPaJIbHBIM
Y LIEJIBIM MoKa3zaresieM. E€ cBoiicTBa

u rpaduk

OmnepupoBaTh MOHATHAMH: (PYHKIIHS,
CHOCOOBbI 3a/1aHUs PYHKINN; B3aUMHO
oOpaTHble (PYHKIIUHU, KOMIO3UIIMS
byskmii, rpadgux GyHKIMH, 00IaCTh
OIpe/IeNICHUs] U MHOXKECTBO 3HAUEHUHN
GyHKUMU, HYJIA (PYHKLIHH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBalpaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpauKoB PyHKIIUIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WIN HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTh
IPOMEXYTKH MOHOTOHHOCTH
(GYHKIIHM, MAKCUMYMBI I MUHUMYMBI
byHK1IMN, HAaKOOIbIIIEe M HAUMEHbIIIEEe
3HaueHUe (PYHKIMH Ha IPOMEXKYTKE.
DopMyIUpPOBATH U UILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIUH.

Bripaxkats hopmynamu 3aBUCUMOCTH
MEXTy BETMYUHAMH.

3HaTh OnpeesieHue U CBOMCTBA
CTETEHH C LIETBIM MTOKa3aTeleM;
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noAXoAsIyIo popmy 3anucu
JEUCTBUTEb-HBIX YHUCET JIJISl pEeLICHUs
MPaKTUYECKUX 3a7a4 U MPEICTABICHUS
JAHHBIX

ApudmMeruyeckuii KOpeHb 15 ApudmMeTnueckuii KOpeHb dopMyIUpPOBaTh, 3AMUCHIBATH
N-O CTEIECHH. HaTypaJIbHOM CTETIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOI (hopMme
UppannonanbHbie [Ipeobpa3oBaHus YHCITOBBIX U HCII0JIb30BaTh CBOMCTBA KOPHS
YPpaBHCHM:A BBIPAKEHUH, COJIEPKAIIMNX CTETIEHU N-oii cTeneHu Jyisi mpeoOpa3oBaHus
1 KOPHH. BBIPAKCHUM.
WppatmonansHble ypaBHEHUS. Haxonuts perieHust uppariioHanbHbIX
OCHOBHBIE METO/BI PELICHUS YPaBHEHUH C IIOMOILBIO
UppaIMOHATIBHBIX YPABHEHHIA. PaBHOCUJIBHBIX IEPEXO0B HIIN
PaBHOCHIIBHBIE TIEPEXOABI B PEILICHUH OCYILIECTBJISS TPOBEPKY KOPHEM.
UppallMOHAIBHBIX YPABHEHUH. CtpouTtb rpaduk GyHKIIMH KOPHS
CaoiicTBa 1 rpadukK KOpHs N-0if N-0i cTeneHu Kak 0OpaTHON
CTENEeHH KaK PYHKIIUU 00paTHOM 171 QYHKIUM CTENEHH C HATYPaIbHBIM
CTENEHHU C HaTypalbHBIM IOKa3aTeIeM NOKa3areseM
[TokazaTenpHast GyHKIIUS. 10 Crenenp ¢ paoOHaIbHBIM DopMyIMpPOBATH OMPENECIICHUE

IToka3arenbHbIe ypaBHEHUS

IIOKa3aTeseM U €€ CBOMCTBA.
[TokazarenbHas pyHKIUS, €€ CBOICTBA
u rpaduk. Mcnons3oBanue rpaduka
byHKINY JUTs pelieHUs] ypaBHEHHM.
[TokazarenbHbie ypaBHEHUsI. OCHOBHBIE
METO/Ibl PELICHUS TOKA3aTEIbHBIX
YpPaBHEHUU

CTEIEHH C PallMOHAJIBHBIM
MTOKA3aTEeIIEM.

BrimonsasaTs npeodpazoBanus

YU CJIOBBIX BBIPAXKEHUH, COAEPKAIINX
CTEIEHH C PallMOHAJIBHBIM
MTOKA3aTEeIIEM.

Ncnonb3oBathk HUGpOBbIE pECYPCHI
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JUTSI TIOCTpOEHUs Tpaduka
MOKa3aTesIbHON (PYHKIIUU U U3yUEHUS
€€ CBOMCTB.

HaxoauTs penienust noka3aTeabHbIX
YpPaBHEHUU

Jlorapudmuueckast pyHKIUS. 18 Jlorapudwm gucna. CoiicTBa JlaBath onpezeneHue gorapudma
Jlorapudmuueckue norapudma. JlecsTuuHbie U YUCIa; IECITUYHOTO U HATypalIbHOTO
ypaBHEHUS HaTypaJbHbIC JIOTApU(MBI. jorapudma.
[IpeobpazoBaHue BhIpaKEHUH, Ncnons3oBath cBoOCTBA ToraprupmMoB
coJiepKalux JorapuQpmsl. JUTSl IpeoOpa3oBaHus
Jlorapudmuyeckas GyHKIHUSA, Jorapu(PMUYECKUX BBIPAKECHUM.
e€ CBOICTBA U TpaduK. Ctpouts rpaduk norapudpMudeckon
Ucnonb3oBanue rpaduka GpyHKIIMU GyHKIIMU Kak 00paTHOM
JUISL pEIICHUS] ypaBHEHUM. K [M0Ka3aTeIbHOU U UCIIOIb30BAThH
Jlorapudmuueckre ypaBHEHHUS. cBOMCTBa TorapuMuuecKon PyHKITUU
OCHOBHBIE METO/IbI PEIICHUS JUTSL pelIeHus 3a/1ay.
JorapuMUYECKUX YpaBHEHUH. Haxonuts penienus
PaBHOCUIIBHBIE TIEPEXOABI B PELICHUH JorapupMUUYECKUX ypaBHEHUH
Jorapu@MUYECKUX ypaBHCHU N C MOMOIIBI0 PABHOCUJIBHBIX MTEPEX0/I0B
WJIU OCYILECTBIISISI TPOBEPKY KOPHEH
Tpuronomerpuueckue 22 CuHyc, KOCUHYC, TAHT€HC M KOTaHreHC | JlaBaTh ompeneneHus CuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

TpuronomeTpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHT'€HCa
YHUCJIOBOT'O apTyMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYCa U
apKTaHI€HCa YHUCIIa.
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OTIpeICIICHUE TPUTOHOMETPUICCKHIX
(GYHKIMI YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUIECKHEC
dbopmysl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
Pemenre TpUroHOMeTpHUYECKUX
ypaBHEHUH

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYJIIbI

JUTsl IpeoOpa3oBaHMs
TPUTOHOMETPHUUYECKUX BBIPAKECHUM.
[IpumeHsTh GOPMYIIBI TPUTOHOMETPUU
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI

ITocnenoBarepHOCTH
Y MPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJlaHus MOCJIEI0BATEILHOCTEH.
Meroa MaTeMaTU4eCKOW UHTYKIHH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTu. Mcropus
aHa/M3a 0ECKOHEYHO MaJIbIX.
Apudmerrnueckast U reoMeTpudecKas
MIPOrPECCHH.

beckoHneuHo yObIBaromas
reOMETpHUYECKasi IPOrPECCHs.
Cymma 6eckoHEeYHO yObIBaroIen
reOMETPUYECKOU IPOTrPECCUM.
JIMHEWHBIN U SKCITOHEHIIMAIbHBIN
pocrt. Hucno e.

dopmyJia CI0AKHBIX IPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JJIs1 PELICHUST PEeATIbHBIX 3a]a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
II0CJIEIOBATEIBHOCTD, CITIOCOOBI
3a1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE ¥ OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[Tosyuyats npeacraBiieHue

00 OCHOBHBIX HJIESIX aHATIN3a
OCCKOHEYHO MaJIbIX.

JlaBaTh onpeneneHue
apu(pMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apu(METHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOIUTh CYMMY YJIE€HOB
MPOTPECCUH, a TAKKE CYMMY YJICHOB
OECKOHEYHO yOBIBAIOIICH
FEOMETPUUYECKON MPOTPECCHUH.
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Hcnonw3oBaTh mporpeccun

JUTSL pelIeHus 3a/1ay MPUKIaHOTO
XapakTep.

[TpumeHaTs GopmyITy CIOKHBIX
MPOLICHTOB JIJIs pellIeHUs 3a]1a4
U3 pEeAIbHOW MPAKTUKH

HenpepriBHbIEC PyHKIIHUH.
[IpousBoanas

20

HenpepriBHble GyHKIIMT U UX
cBoiicTBa. Touka pa3psiBa.
AcuMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa ()yHKIMI HENPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIECHUSI HEPABEHCTB.
[IprMmeHeHne CBOMCTB HEMPEPBIBHBIX
byHKUMNA 15 peleHus 3a1a4.
[IepBas u BTOpasi MpOU3BOIHbBIE
dbynkuuu. Onpeaenenue,
Tr€OMETPUYECKUNA U (PU3NUECKUN CMBICTT
IIPOU3BOJHOM. Y paBHEHHUE
KacaTeJIbHOU K rpaduKy QyHKIIUH.
[Ipon3BOaHBIE DTEMEHTAPHBIX
bynknuii. [TpousBoaHas CcymMmsl,
IIPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMK (PYHKIUH

OnepupoBaTh NOHATHIMU: (PYHKIIHUS
HEIPEpPBhIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

IIpuMeHATH CBOMCTBA HENPEPBIBHBIX
GyHKUMNA 15 peleHus 3a1a4.
OnepupoBaTh NOHATUAMU: IIEpBasi U
BTOpasi MPOU3BOIHbIE (PYHKIUY;
NOHUMATh (GU3HYECKUI U
reOMETPUYECKHUI CMBICI ITPOU3BOIHOM;
3alMUChIBaTh YPABHEHUE KACATEIBHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
POU3BEICHUS, YACTHOTO U CIOXKHOU
(GyHKLIMH.

N3yuaTh Npon3BOAHBIE JIEMEHTAPHBIX
(byHKLMIA.

Hcnonbs30BaTh reOMETPUUYECKUN U
(U3UIECKHUIN CMBICT IPOXU3BOTHOM

JUISl peLIeHUs 3a/1a4
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[ToBTOpenue, 06001IEHNE, 5 OcHOBHBIE MOHATHUS Kypca aireopbl [IpuMeHATh OCHOBHBIE MTOHSITHUS Kypca
CUCTEeMaTHU3alus 3HAHUHN ¥ HayaJl MaTeMaTH4eCKOro aHaiu3a anreOpbl U HAYaJl MATEMaTUYECKOTO
10 knacca, 00001IeHNE U aHajM3a JUisl petieHus 3aj1a4y
CUCTEMaTHU3allMs 3HAHUI U3 peaNTbHOM KU3HU U IPYTUX
IIKOJBHBIX IPEIMETOB
OBLIEE KOJIMYECTBO 136
YACOBIIO ITPOI'PAMME
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11 KJIACC

HasBanne KomnuecTso OcHOBHOE coziepKaHue pa3aena OcHOBHBIE BUJIBI I€ATEITBHOCTH
pazjeina (TeMbl) 4acoB (TembI) o0ydJaronuxcs
HccnenoBanue QpyHKIn 22 [IpuMeHeHre MpON3BOIHOM Ctpouts rpaduk KOMIIO3UIIUU

C IIOMOILBIO ITPOU3BOJHOMU

K UCCJIEIOBaHUIO (PYHKIIHIA

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenue Hauboib1ero u
HaVMEHBILIET0 3HAYEHUS HENTPEPHIBHOM
GyHKIUU Ha OTpPE3Ke.

[Iprmenenne mpon3BOIHON

JUTSI HAXOXKACHUS HaWTydlIero
penieHus B NpUKIaJIHbIX 33aa4ax,

IUTSI OTIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
(dopmyoi unu rpaduKoM.
Kommno3unus pyHKIui.
['eomeTpuueckue 00pa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPJAMHATHOU
IUIOCKOCTH

(GYHKUIMNA ¢ TOMOILBIO 3JIEMEHTAPHOTO

HCCJICAOBAHUA U CBOMCTB KOMIIO3HMIIUH.

CtpouTts reomeTpruecKue o0pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPAWMHATHOM IIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTSL iCCIIEIOBaHUs (DYHKIIMU

Ha MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOAUTh HauOoJIbIIIEE U HAUMEHbLIIEE
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
UCCIIEIOBAHMS.

Hcnonws3oBaTh NpOU3BOAHYIO

JUTSL HAXOXKACHUS] HAUTYYIlero
pelieHus B IPUKJIaJHbIX, B TOM YHCIIE
COLIMAJIBHO-DPKOHOMHYECKUX, 3a7a4aXx,
JUTSI OTIpECIIEHUS] CKOPOCTH

U YCKOpEHHS Mpoliecca, 3aaHHOTO
dbopmyoii unu rpaduKom.

[Tonmy4arts mpeacrasnenue
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O IIPUMCHCHNU HpOHSBOI{HOﬁ
B pA3JIMIHBIX OTPACIIAX 3HAHUM

ITepBooOpa3Hast u UHTErpal 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh MOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpazHas U onpeaeaEHHbIN
aneMeHTapHbIX pyHkuuid. [IpaBuna uHTerpan. Haxoauts nepBooOpa3Hbie
HaXO0JIeHUs1 IEPBOOOPA3HBIX. AJeMEHTapHBIX (YHKIUHA U BHIYUCIISITh
Wurerpan. I'eomerpuyeckuii CMbICIT uHTerpai no gpopmyne HeroTona—
VHTETpana. Beraucnenue JleliGHMLIA.

ONPENEIIEHHOTO UHTErpaJIa 1o Haxonuts miiomanu miockux Guryp
dbopmyne Herorona— JleiiOnua. 1 00BbEMBI TEIT C TIOMOIIBIO
[Iprnmenenue naTerpana ONPENEIIEHHOTO UHTErpaa.

JUISl HAX 02K ICHUS TUIOIIaAen 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (GUTYDP B 00BEMOB MOJICIMPOBaHUEM Ha IIPUMEPE
F€OMETPUYECKUX TEL. Iu(depeHINaIbHBIX YPaBHEHUI.
[Tpumepsl permeHni [Tony4daTe peicTaBICHUE O 3HAYCHU U
muddepeHnranbHbIX ypaBHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MaremaTnyeckoe MOJIEINPOBAHNE B Pa3BUTHU MaTEMAaTUKU

peanbHBIX MPOLECCOB C MOMOIIBIO

nuddepeHanbHbIX YpaBHEHUN

I'paduxu 14 Tpuronomerpuyeckue GyHKIUU, UX Hcnonb3oBath uppoBbIE pecypChl

TPUTOHOMETPUUECKHUX CBOMCTBa U rpauKH. IUIS IOCTPOCHUSI TPAPHUKOB

(QyHKIHHA. OT60p KOpHEH TPUTOHOMETPHUUECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuueckue YPaBHEHUN C IIOMOLIBIO WU3YUYEHHUS UX CBOMUCTB.

HEPABEHCTBA TPUTOHOMETPHUUECKON OKPYIKHOCTH. Pemars Tpuronomerpudeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPABEHCTB

YpaBHEHUS U OCYIIECTBISITH 0TOOP
KOpHEH ¢ TOMOIIIBIO
TPUTOHOMETPUIECKOU

OKpY>KHOCTH.

[TpumeHsATH HOPMYIIBI TPUTOHOMETPHUU
JUTS PEIIeHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb3oBathk udpoBbie pecypehl
JUTS IOCTPOCHUS U UCCIICTOBAHMS
rpa@uKoB QyHKIIMMA

HNppaumonanbHEIe,
ITOKA3aTEeIIbHBIE U
Jorapu(pmMuIecKue
HEpaBEHCTBA

24

OCHOBHBIEC METO/IbI PEIICHHS
MTOKA3aTEJIbHBIX U JTOTapHPMUICCKUX
HEPaBEHCTB.

OCHOBHBIEC METOJIBI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UppaMOHATBHBIX, TOKA3aTCIBHBIX U
JgorapuMHUYECKUX YPAaBHCHHH U
HEPaBEHCTB

[IprMeHsTh CBOMCTBA IOKA3aTEIbHON
u JjorapumMudeckoit GyHKIui

K PEILICHUIO TTOKA3aTEIbHbIX U
JorapuMUYECKUX HEPABEHCTB.
OO6ocHOBaTh paBHOCWJIBHOCTh
NEePEXOI0B.

Pemiars uppannoHaibHbie U
KOMOWHHUPOBAHHBIC HEPABEHCTRA,

C IOMOIIbIO PABHOCHJIBHBIX
NEPEXOIOB.

Hcnonb3oBathk rpaduueckre MeTo bl
Y CBOWCTBA BXOJSIINX B YpaBHEHUE
WM HEPABEHCTBO (PYHKIIMIA

JUTSL pEILICHUS 3a1a4U
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KowMmriuiekcHbie uncia

10

Komnekcusie uncna. Anredpandeckas
U TPUTOHOMETpHUYEcKask (POPMbI 3aMKUCH
KOMILJIEKCHOT'O YHUCJIa.
ApudmeTnueckue onepanuu

C KOMIUIEKCHBIMU YHCIIAMHU.
N300paxeHne KOMIIJIEKCHBIX YHCET

Ha KOOPJAMHATHOM MIOCKOCTH.
®opwmyiia Myaspa. Kopuau n-oit
CTEIIEHU U3 KOMILJIEKCHOIO YHCJIA.
[IpMeHeHne KOMIJIEKCHBIX YUCET

JUI pelieHus: (GU3NYECKux U
reOMETPUYECKHX 3a]a4

OnepupoBaTh MOHITUSIMU:
KOMILJIEKCHOE YUCJI0 U MHOKECTBO
KOMILJIEKCHBIX YHCETL.
[IpeacTaBisTh KOMILIEKCHBIE YUCIA
B anreOpanveckou u
TPUTOHOMETPHUUECKOU (popme.
BrinonusaTs apudmernyeckue
omnepanuu ¢ HUMH.

N300paxaTh KOMILJIEKCHBIE YUCTIA
Ha KOOPJAWMHATHOM IJIOCKOCTH.
[Tpumensars Gpopmyiy Myaspa u
MOJIy4aTh IPEACTABICHUE O KOPHSIX
N-0i1 CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HAKOMUTHCA C IPUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHCE
JUISl pELIEHUS TEOMETPUUECKUX U
bu3nyeckux 3aaau

HarypanbsHble u nesnble uncna

10

HarypanpHble u nenble ynca.
[IpyuMeHeHnEe MPU3HAKOB JICJIMMOCTH
nensix uncen, HOJl u HOK, octatkoB
10 MOAYJIIO, aliropuT™Ma EBKInaa
JUTA PEIIEHUS 3a4a4 B LEJIbIX YACIaX

OneprpoBaTh NOHATUSAMU:
HATypaJbHOE U LIEJIOE YUCIIO,
MHO>KECTBO HAaTYPaIbHBIX U IIEJIbIX
YHCell.

Hcrnons30BaTh NpU3HAKU JETUMOCTH
LEJIBIX YUCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX Yncedn;
anroput™ EBKiIMaa s pereHus
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3a1ad4.
3anuchIBaTh HATypaJIbHBIC YKCIIA

B Pa3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX
CUHCJICHUSA

Cucrembl pallMOHAJIbHBIX, 12 Cucrema 1 COBOKYITHOCTb YpPaBHEHUA. OnepupoBaTh NOHATUSAMU: CUCTEMA U
MPPALMOHAIIbHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTb YPABHEHUH U
MOKa3aTEIbHBIX CJIEJICTBUSI. HEPABEHCTB; PEIICHUE CUCTEMbI WU
U JJorapu(pMu4ecKux OCHOBHBIE METO/IbI PEIICHUS CUCTEM U | COBOKYIIHOCTH; PABHOCUJIBHBIE
ypaBHEHUH COBOKYITHOCTEW PallMOHAJIbHBIX, CUCTEMBI U CHCTEMBI-CJIEICTBHS.
UppaMOHAIBHBIX, TIOKA3aTEJIbHBIX U Haxonuts pemnieHus: CUCTeM U
Jorapu(@MUYECKUX ypaBHCHUH. COBOKYITHOCTEM LIEBIX
IIpuMeHeHre ypaBHEHUI, CHCTEM U palMOHAIbHBIX, UPPALIMOHATIBHBIX,
HEPABEHCTB K PEUICHUIO MOKAa3aTeJIbHBIX U JOrapu(PMUYECKUX
MaTEMaTUYECKHX 3aJ1ay U 3a7a4 YPaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JIaCTel HAYKH U [IpumeHsTh cCUCTEMBI YPABHEHU I
peanbHOM )KU3HU, UHTEpIpETals K PEIIEHUIO TEKCTOBBIX 3a/1a4
NOJIyYEHHBIX PE3YyJIbTaTOB U3 Pa3IMYHbIX 00JacTeil 3HaHUN U
peanbHOM )KM3HU; UHTEPIIPETUPOBATH
MOJIyYeHHbIE PEIICHHUS.
Ncnonb3oBath 1UppoBbIE
pecypcsl
3agauu ¢ mapameTpaMmu 16 ParimonanbHbie, MppalliOHAIIBHbBIE, Bri6upats cioco6 perneHus

MOKa3aTelIbHbIE, JOrapu(PMUUYECKUE U
TPUTOHOMETPUUYECKHUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

palMOHANbHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNbHbIX, TOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM
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C IapamMeTPaMH.
[TocTpoeHnue u uccnenoBanme
MAaTEMATUYECKUX MOJIEIIEN PeaIbHbIX
CUTYalluM C MOMOUIBIO YPABHECHUM,
CHUCTEM YPAaBHEHUI U HEPABEHCTB

C IapaMeTpamMmu

Y HEPABEHCTB, COJIEPHKALIUX
MOJYJIA U ITAPaMETPHI.

[TpumensaTts rpaduueckue u
AHAJIMTUYECKUE METOIBI ISl PEILICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TaKKe
UCCIIeJOBaHUE (PYHKIMHM METOAaMU
MaTeMaTH4YECKOr0 aHAJIN3A.

CTpouTs 1 ncCIIeI0BATh
MaTeMaTUYECKUE MOJEIIA PEAIBHBIX
CUTYyallli C MOMOIIBIO YPaBHEHUH,
HEPABEHCTB U CUCTEM

C IapameTpaMu

[ToBTOpEeHue, 06061ICHUE,
cucTeMaTH3anus 3HAaHUU

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
0000111eHrE U cCUCTEMATHU3aIINs 3HAHUN

MonenupoBaTh pealibHbIE CUTYaLIMU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIpaXKEHUS, YPABHEHUSI, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBUIO 33]1auH,
UCCIIE0BATh MOCTPOEHHBIE MOJICIIH

C UCITIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOTYyUCHHBIN
pe3yJbTar.

[Tpumensarts Gpyukimn

JUISl MOJIETTUPOBAHUS U KCCIIEIOBAHUS
peantbHBIX POLECCOB.

Petate npukiaaHbie 3a1a4u,
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B TOM YHCII€ COIUAIBHO-
AKOHOMHUYECKOTO U PU3UIECKOTO
XapakTepa, CpeJICTBAMH alreOphI
¥ MaTeMaTUYECKOTO aHaIn3a

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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®EJIEPAJIBHAS PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

MHNOACHUTEJIBHASA 3AIIMCKA

['eometpust siBasieTcss OMHUM W3 0a30BBIX KypCOB Ha yYPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TaK Kak 00ECIeYNBaET BO3MOKHOCTh U3YUCHHS AUCITUIUIMH €CTECTBEHHO-
HAy4YHOM HAMpPaBJICHHOCTHU U MPEAMETOB F'yMaHUTapHOTro Iukia. [TockoiabKy toruueckoe
MBINIIICHWE, (QopMUpyeMOe TpH HU3YYCHHUH OOYYaIONMMHUCA TOHITHHHBIX OCHOB
TEOMETPUU, TPU JOKA3aTEIBCTBE TEOPEM M TOCTPOCHUU IIEMOYKH JIOTUYECKHUX
YTBEPKJICHUM MPU PEIICHUN T€OMETPUUYECKUX 3a/1a4, YMEHUE BBIIBUTATh U OMPOBEPTaTh
THUTIOTE3bI HEMTOCPEICTBEHHO HCTIOIL3YIOTCS TP PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
[IMKJIa, B YaCTHOCTU (DU3UYECKUX 3a]1a4.

[lens ocBoeHMsi mporpaMmbl yueOHOro kypca «l'eoMeTpusi» Ha yriyOoJIEHHOM
YPOBHE — Pa3BUTHE WHIWBHUAYAJIbHBIX CIOCOOHOCTEH OOydYarOMMXCS MPU H3YUCHUH
reOMETPHUH, KaK COCTaBJISIONIEH peIMeTHON ob0nacTu «MareMmatuka U HH(QOpMaTUKa»
yepe3 o0ecreueHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiyOOKHUX
TCOMETPUYCCKUX 3HAHWUUW W JEHCTBUN, CHCIUPUIHBIX TEOMETPHH, M HEOOXOIUMBIX
JUIsl YCHENIHOTO MPpO¢eCCHOHANIBHOTO O00pa30BaHUs, CBSI3AHHOTO C HMCIOJb30BaHHEM
MaTEeMaTHKH.

[IpuopuTeTHEIMU 3aladaMyd  Kypca TeOMETpUH Ha YriayOiaEHHOM YpOBHE,
PaCIIMPSIONIMMH ¥ YCHIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacImMpeHne TPEACTaBICHUS O TEOMETPHHM KaK YacTH MHPOBOH KyJIbTYPHI H
dbopMHUpOBaHNE OCO3HAHUS B3AaUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIIM MUPOM;

dbopMHpoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEMaTHYECKUX MOJICTIAX, IMO3BOJISIONMINX OIUCHIBATh W HM3y4aTh pa3HBIC SBICHUS
OKPY’KaIoIero MHpa, 3HAHHWE TMOHATUWHOTO ammaparta mo pasaeny «CrepeoMeTpusdy
y4eOHOTO Kypca reOMETpHH;

dbopMHpoBaHrE YMEHHMs BIAJETh OCHOBHBIMHU IMOHSATHUSAMH O TMPOCTPAHCTBEHHBIX
durypax W HX OCHOBHBIMH CBOWCTBaMH, 3HaHHME TeopeMm, (QopMyn U yMeEHUE
WX TPUMEHSTh, YMEHUS JTOKa3bIBaTh TEOPEMbl M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
pEIICHMS 3a/1a4;

dbopMHupOBaHNE YMEHHUS pacIlO3HAaBaTh HA YEPTEKaxX, MOJICIIAX U B PEaIbHOM MHPE
MHOTOTPAHHHMKH U TeJla BpallleHUs, KOHCTPYHPOBATh TEOMETPUICCKUE MOJICIIH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOCHUS
MaTeMaTUYeCKUX  Teopuil, (OPMUPOBAHHE TIOHUMAHUS  POJH  AKCHOMATHUKH
IIPY NPOBEAECHUH PACCYKIACHUN;

dbopMHupoBaHWEe YyMEHUS BIAACTh METOJAaMU JOKA3aTelbCTB W aJTOPUTMOB
pelIeHus, YMEHUSI X MPUMEHSTh, MPOBOJNTH JOKA3aTEIbHBIE PACCYXKICHUS B X0
pElICHHs] CTEPEOMETPUYECKUX 3a7a4 M 3aJad C TPAKTUYECKUM COJECpP’KaHUEM,
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dbopMHpoOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KA3aTENbCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEP)KJICHUN W POJIM aKCHOMATUKU B TMPOBEICHUM JEAYKTUBHBIX
pacCyKIECHUM;

Pa3BUTHE U COBEPIIICHCTBOBAHUE UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN
oOydJaronmmxcs, MO3HABATEILHOW  aKTUBHOCTH,  HCCIICOBATEIbCKUX  YMCHHUI,
KPUTUYHOCTH MBIIIUICHUSI, UHTEPECA K U3YUEHUIO TE€OMETPUU;

(dopMupoBaHre PyHKIIMOHATHHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEU
B pCAIbHBIX JKU3HEHHBIX CHUTyallUsIX W TpU HU3YYEHUU JPYIHUX Yy4eOHBIX
IIPEIMETOB, IPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEMN, MOACIIMPOBAHUS pPEaTIbHBIX
CUTYyalluil, HCCIEAOBAHUS TOCTPOCHHBIX MOJIENCH, HHTEPIpPETalud MOJTYyYSHHBIX
pe3yJbTaTOB.

OCHOBHBIMH  COJIEp)KaTEIbHBIMU  JIUHUSIMU ~ yuyeOHOro Kypca «['eomerpus»
B 10-11 «xnaccax sBisttorcsa: «[IpsiMble #  IMJIOCKOCTM B TIPOCTPAHCTBEY,
«Mmnororpanaukn», «Tena BpameHus», «BEeKTOppl U KOOpAWHATBHI B MPOCTPAHCTBE,
«/IBMKEHUS B IPOCTPAHCTBE.

Chopmymupoannoe B DPI'OC COO T1peboBaHME «YyMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIX T'€OMETPUU Ha YIIyOnEHHOM ypoBHe oOyueHus B 10-11
KJIacCcaX, OTHOCUTCA KO BCEM COJIepKaTelIbHbIM JIMHUAM Yy4eOHOro Kypca, a
(opMHUpOBaHKE JIOTUYECKUX YMEHUM pachpenenseTcs He TOJIBKO IO COAepKaTelIbHbIM
JUHUSM, HO W 1o roaaMm oOyueHus. ConepkaHue oOpa3oBaHUs, COOTBETCTBYIOILEE
IpEeIMETHBIM  pe3yJibTaraM  ocBoeHus  DenepanbHOM  pabodeil  Mporpammbl,
pacnpenenéHHbpIM 0 rojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLMIIMAIBHBIM BoIpocamM oOydaromuecss 00paliainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIaJCHUE F€OMETPUYECKUMHU MOHATUIMU
U HaBbIKAMHM TIOCIEAOBAaTEIbHO M IMOCTYNATENbHO, C COOJIIOJIGHHEM MpUHIUIA
IIPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYAaTh B OOLIYI0 CHUCTEMY T€OMETPHUUYECKHUX
NpEACTAaBICHU OO0ydalomMxca, pacmmpsiss W yriyonsas e€, oOpaszys MNpOYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexon kK U3y4YEHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE NO3BOJISET:

co3aaTh ycnoBus s AuddepeHimanuy 00yueHus, MOCTPOSHUS UHIMBUTYATbHBIX
oOpa3oBaTeNbHBIX MPOTpaMM, OOECHeYuTh YriayOnEHHOE U3y4YeHHE TEeOMETPUU
KaK COCTaBJIstoNIeH yueOHoro npeamera «MaTeMaTuka;

MOJFOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHKU C Y4ETOM
BbIOOpa Oynaymied mnpodeccuu, oOecrneunBas IPEEMCTBEHHOCTh MEXAY OOIIHUM
U ipo(eccoHaIbHBIM 00pa30BaHUEM.

Ha uzyuenne yuebHoro kypca «I'eoMerpusi» Ha yriyOJI€HHOM YPOBHE OTBOIUTCS
204 gaca: B 10 xmacce — 102 wgaca (3 uaca B Hememo), B 11 kmacce — 102 gaca
(3 yaca B HeneIIO).

38



COJEPKAHUE OBYYEHMUA

10 KJIACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, IMPOCTPAHCTBO.
[ToHsiTHe 00 aKCMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUHU: aKCHUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne TIpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIINECH,
IapajuleNIbHble M CKpEIIMBAIOIIKECs NpsAMble. [Ipu3Haku CKpEmMBAIOMIMXCS MPSAMBIX.
[TapannenbHOCTh TPSAMBIX U IUIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIENBbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MTAPAJUIEIIBHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD IPSIMOM U IIIOCKOCTH.
[TapanmienpHOe M LIEHTpaJIbHOE MNPOEKTUpOBaHUE, H3o0pakeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapaJlJIeIbHOTO MpoeKTUpoBaHus. M3o0paxkeHue ¢uryp B MapauienbHON
IPOCKIMHU. YTJIbl C COHANpPABICHHBIMUA CTOPOHAMHU, YIOJd MEXAY MNPSIMbIMHU
B IpocTpaHcTBe. IlapasuienbHOCTh IIOCKOCTEN: NapajuleiIbHbIE IUIOCKOCTH, CBOMCTBA
napajuiebHbIX MIockocTel. IIpocreiimme mpocTpaHCTBEHHbIE (DUTYpPHl HA IUIOCKOCTH:
TETPa’p, MApAIIIENETUIIE], TOCTPOCHUE CEUCHUM.

[lepneHAUKYyIAPHOCTh NOPSIMOM U IUIOCKOCTU: TNEPIECHAUKYJSPHbIE MPsIMbIC
B IIPOCTPAHCTBE, MPSAMBIE TapaJUICIIbHBIE U MEPIICHANKYISIPHBIE K IUIOCKOCTH, IMPU3HAK
MEPIIEHAUKYIJSIPHOCTU TMPSIMOM U IUIOCKOCTH, TEOPEMA O MHPSIMOW MNEPIEHIUKYIISPHOU
II0CKOCTU. OpTOroHanpHOE NPOEKTUpOBaHWE. [lepneHIuKylslp W HaKJIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOU 1O IIOCKOCTH, IPOEKIUS
buryps Ha IIJIOCKOCTB. [lepnieH UKy ASPHOCTD IIJIOCKOCTEN: IIPU3HAK
MEPIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX NepPHeHIUKYISIpax.

YTrael B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U INIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JIMHEWHBIA yTOJ JBYTPaHHOTO yria. TpéxrpaHHbli U MHOTOrpaHHble yribl. CBoiCTBa
IJIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOMCTBAa IUIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCMHYCOB U CUHYCOB IS TPEXTPAHHOTO YTJIA.

MHOrorpaHHuKHU

Buabsl MHOTOrpaHHUKOB, pa3BEPTKA MHOTOrpaHHukKa. [Ipu3ma: N-yromapHas npusma,
npsiMasi M HaKJIOHHAasT TpU3MBbL, OOKOBas U TMOJHAsE TOBEPXHOCTb IPHU3MBI.
[Tapaitenenunent, NpsIMOYTOJIBHBIN MapaJUIeJIeNUIIel U ero cBoiicTBa. KpaTualimme mytu
Ha [IOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa. IIpocTpaHcTBeHHass Teopema
[Mugaropa. [Mupamuna: n-yronbHas nupamujaa, IpaBUIbHAS U YCEUEHHAS MMHUPaMHJIBIL.
CpoiictBa pEébep u OOKOBBIX TIpaHEll MpaBUIbHON mnuUpaMuasl. lIpaBunbHBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs TIpU3Ma M IpaBWIbHAA NUPaMUIa, IPaBUIbHAsS
TpeyroJyibHasi MUpaMua U NMPaBUWIbHBIN TeTpasap, KyO. [IpeacTaBienue o mpaBUIIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOAECKAYAP U UKOCADIP.

Boluucienue 31eMeHTOB MHOTOTPAaHHHUKOB: pE€Opa, AuaroHai u, yrisl. llnomanb
OOKOBOI MOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH MPSMOM MPHU3MBI, IJIOIIAlb OCHOBaHUIHA,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MPpAMOU npu3Msbl. [lnomians 60KOBON MOBEPXHOCTH U

MOBEPXHOCTHU MPABWIBHOW MUPaMUbL, TEOPEMA O IUIOIIAIA YCEUEHHON MUPAMUIBI.
CummeTpusi B NOPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUM  NIPABUIIBHBIX

MHOTOIpaHHUKOB. CHMMETpuss B  MpPaBWIBHOM  MHOTOTPAaHHUKE:  CHMMETpUS

NapajuieJenuIesa, CUMMETPUS MPABWIBHBIX IPU3M, CUMMETpUS INPABUWIBHOU
MIAPAMUIBI.

BekTOpbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHAMNPABJICHHBIE W MPOTUBOIOJIOXKHO HaIMpPABICHHbBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. JIEWCTBHS C BEKTOpAMU: CIIOKECHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXX€HHE BEKTOpa Ha uucio. CBOWCTBa
CJI0’KEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOpA HA YUCJIO. [IOHSITHE KOMIUTaHApHBIE
BeKTOphI. [Ipu3Hak KOMIIaHApHOCTH TpPEX BEKTOPOB. lIpaBwio mnapamenenunena.
Teopema 0 pa3iioKEHUH BEKTOPA M0 TPEM HEKOMILIAaHAPHBIM BeKkTOpaM. [IpssMoyrosbHas
cucreMa KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. CBs3b  MEXKIY
KOOpJIMHATaMM BEKTOpa W KOOpJMHATAMH TOYEK. YTOJ MEXAy BekTopaMu. CKaasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamienust

[ToHsATHS: TMIMHAPUYECKAS TOBEPXHOCTD, KOHUYECKAs MOBEPXHOCTD, ChepraecKas
MOBEPXHOCTh, O0Opa3zylolue moBepxHocTew. Tema BpalleHus: UWIUHIP, KOHYC,
yCceu€HHBI KOHYC, cdepa, map. Bzammnaoe pacmonoxkeHue cdepbl W IUIOCKOCTH,
KacaTebHasl TNIOCKOCTH K chepe. M300pakenne Ten BpalieHus Ha iiockocTu. Pa3Béprka
MUIMHApPA U KoHyca. CumMeTpust cepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00HEMOB Tel. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napaienenunena u ciuencteus u3z He€. OO0ObEM NpsAMONW M HAKIOHHOW TMPU3MBI,
MUIMHAPA, TUPAMHUIBI U KoHyca. O0BEM 11apa 1 mapoBOTO CErMEHTA.

KomOuHanuu Ten BpalieHus 1 MHOTOTpaHHUKOB. [Ipu3mMa, BrimcanHas B MUJIAHID,
onucanHas okouo uHapa. [lepecedenne chepsl u mapa ¢ IiockocThio. Kacanue mapa
U cdepsl WIOCKOCThI0. [oHsATHE MHOTrOTpaHHUKA, OMUCAHHOTO OKOJO chephl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAICHUS.

[Tnomaas MOBEepXHOCTH MUIUHAPA, KOHYca, Tuiomanas cepsl u e€ yacteit. [logodue
B npoctpanctBe. OTHOIIEHHE 00BEMOB, TUIOMAACH MOBEPXHOCTEH MOMOOHBIX (GUTYD.
[IpeobpazoBanne  mogobusi, roMoTeTvs. PemieHue 3agady  Ha  IUIOCKOCTH
C HCTIOJIb30BAaHUEM CTEPEOMETPUIECKUX METOIOB.

[TocTpoeHre CeYeHW MHOTOTPAaHHUKOB W TEJl BpAIICHHS: CCUCHUS IHUIUHAPA
(mapaJuienbHO U MEPIEHIUKYIISIPHO OCH), CEYEHHUS KOHYca (MapaJljieIbHOE OCHOBAHUIO U
MPOXOJISIIEe Yepe3 BEpIINHY), CEUCHUsS Iapa, METOIbI MOCTPOCHHS CEUYCHHM: METO
CJIEJIOB, METOJT BHYTPEHHETO TPOCKTUPOBAHMUSI, METOJ] TIEPEHOCA CEKYIIEH MTOCKOCTH.
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BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTtBe. Onepauuy Haj BEKTOpaMH. BeKTOpHOE yMHOXEHUE
BEKTOpOB. CBONCTBa BEKTOPHOIO yMHOKEHHMs. [IpsAMOyronpHas cucreMa KOOpPJIWHAT
B npoctpancTBe. Koopaunats! BekTopa. Pasnoxenne Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ IPH PELUICHUU T€OMETPUUECKUX 3a/1a4.

JIBMKEeHUS B IPOCTPAHCTBE

JBwxenus npoctpancTBa. Otobpaxkenus. /[BimkeHus u paBeHCTBO duryp. O0mme
CBOWCTBA JBWKCHUW. BuHIbl [BWKEHUHN: NapajuiebHBIA IEPEHOC, UEHTpalbHas
CUMMETpPHS, 3€pKalibHas CUMMETpPHs, TOBOPOT BOKpYyr mnpsimoi. IIpeoOpazoBanus
noxo6wus. [psimas u cdepa Diinepa.

ITPEAMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca oOyvaroniuiicss Hay4YuTCs:

CBOOOJTHO ONIEPHPOBATH OCHOBHBIMHU TIOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHUH
3aJla4y ¥ MPOBEJICHUU MAaTEMATUYECKUX PACCYKICHHUI;

MPUMCHITh aKCHOMBI CTEPEOMETPHHM W CJCACTBHS W3 HHUX TIPH PEHICHUH
reOMETPUYECKUX 3a]1aY;

KJIaCCU(UITMPOBATh  B3aMMHOE  PACIIOJIOKCHHE TPSAMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO OIEpUPOBATh TMOHATHUSMHU, CBSI3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKTY TIPSIMOM U IIIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHITUIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO pacro3HaBaThb OCHOBHBIC BUbI MHOTOIPAHHHUKOB (IIPU3Ma, MUPAMHJA,
MPSIMOYTOJIbHBIN TapaJijIesienuIe 1, Ky0);

KJ1acCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBAHUS /IS KilacCUu(PUKaInu;

CBOOOJTHO ONIEPHPOBATH MOHITHSAMH, CBSI3aHHBIMUA C CEYECHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH MapajijIeIbHOE, IIEHTPAITBHOE ¥ OPTOTOHAIBHOE MIPOEKTUPOBAHNE (PUTYD
Ha TUIOCKOCTD, BBITIOJIHATh U300pakeHUs (UTYpP Ha TUIOCKOCTH;

CTPOUTh CCUCHHSI MHOTOTPAHHWKOB PpAa3IMYHBIMH  METOJAMH, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh IUIOIMIAA TMOBEPXHOCTEH MHOTOTPAHHUKOB (TpuU3Ma, MNHUPAMHA),
TCOMETPUUICCKUX TEII C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEPHPOBATH TOHATHUSIMHU: CUMMETPHUS B TMPOCTPAHCTBE, IEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ TUNIOCKOCTh CHMMETPUH (UTYPHI,

CBOOOJHO  OMEPHPOBATH  TMOHATHUSIMHU, COOTBETCTBYIOIIMMU  BEKTOpaM W
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JACHCTBUS HaJl BEKTOPAMH;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHWA U HaXOXJIEHUE
TCOMETPUYCCKUX  BEJIMYHMH, TPUMEHSSI HW3BECTHBIE METOABI TPU  PEHICHUU
MaTEeMaTHYECKHUX 33J1a4 TIOBBIIEHHOTO ¥ BHICOKOTO YPOBHS CIIOKHOCTH;
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OPUMEHSTh  MPOCTEHIIMEe  MNpOrpaMMHbIE  CpPEACTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;

W3BJICKATh, peoOpa3oBLIBATH u MHTEPIPETUPOBATH UH(pOpMAaIUIO
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypaX, MPEACTABICHHYI0 Ha uepTexax U
PUCYHKaX;

OPUMEHSTh TIOJyYCHHbIC 3HAHMSI HA MPAKTUKE: CPABHUBATh W aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYEHHBIC TMOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOopMyIUPOBAHHOM MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYAIIMH Ha
S3bIKE TEOMETPUU, HCCIENOBaTh IMOCTPOCHHBIE MOJEIM C  HMCIOJIb30BaHUEM
reOMETPUYECKUX MOHATUM U TEOpeM, amnmnapara aareopsl, penarh NpakTUUECKUE 3a1a4uu,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEIUYHH;

UMETh MPEICTABICHUS] 00 OCHOBHBIX dTalax pa3BUTHUSI T€OMETPUU KaK COCTaBHOM
yacTH (PyH/IaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kaacca oOyvaromuiicss Hay4YUTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUIMH, CBI3aHHBIMU C IIUIMHAPUYECKON, KOHUYECKON
U cheprueckoil TOBEPXHOCTIMU, OOBSICHATD CIIOCOOBI MOJTyYCHUS;

OTIEpUPOBATH TIOHATHUSMH, CBSI3aHHBIMH C T€JIAMU BPAIICHHS: [IMJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tella BpalleHus (IUWIMHAP, KOHYC, cdepa U IIap) U OOBSICHITH
CIIOCOOBI MOTYUYEHUS TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATH B3AUMHOE PACTIONOKEHHUE C(HEPhI U MIIOCKOCTH;

BBIYKCIIATh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJI BpalleHUs, 00bEMBI U
TJIOMAM TIOBEPXHOCTEH MHOTOTPAHHHMKOB M TEJl BpaIeHUs, T€OMETPUYECKUX Tell
C MpUMEHEHHEM (HOPMYTT;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C KOMOMHAITUSIMU TEJI BpAIllEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBIN OKOJIO chephl,
cdepa, BOUCaHHAsI B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS;

BBIYHCIIATh COOTHOIICHHUS MEXIy IUIOMAIIMUA TIOBEPXHOCTEH U 00BEMaMu
IMOJI0OOHBIX TEN;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUIl CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJI BpaIllCHUS,

W3BJICKATb, VHTEPIPETUPOBATH 151 npeoOpa3oBLIBATH uHdopmaIuio
O TIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUTYypaxX, MPEJCTABICHHYI0 Ha YepTekax U
PUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATH OTIEpaIliy HaJl BEKTOpaMHu;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JI€KApPTOBOW CUCTEME KOOPIUHAT;

pemaTth TeOMETPpUUYECKHEe 3a7a4d Ha BBIUKMCICHHE YTJIOB MEXAY HNPSIMBIMH H
IJIOCKOCTSIMM, BBIYHUCIICHHE PpACCTOSAHUI OT TOYKA JO IUIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a MPU PEIICHUU;
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C JIBUJKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBIIIOJIHATh M300paKEHUSI MHOTOIPAHHUKOM M TEJI BPAaLEHUs MPU NapajljIeIbHOM
nepeHoce, NEHTPATbHON CUMMETPUH, 3€PKAIbHOM CUMMETPHUH, TIPU MOBOPOTE BOKPYT
npsiMOH, peoOpa3zoBaHus MOA00US;

CTPOUThb CEYEHHS MHOTOTPAaHHUKOB U TeJl BpalllCHHs: CEUEHUS IWINHApA
(mapasienbHO U NEePIEeHIMKYJIISIPHO OCH), CEUeHUsI KOHYca (TTapalijieIbHOe OCHOBaHUIO U
MPOXO/IsIliee Yepe3 BEPIIUHY ), CEUCHHUS 11apa;

UCIOJIb30BaTh METOJIbI TOCTPOEHUSI CEYEHHIT: METOJI CIEA0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUSI, METO] IEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBATh TEOMETPUUECKUE YTBEPKICHUS;

OPUMEHATh TeoMEeTpuueckue (akThl I pEUIeHUS CTEPEOMETPUUECKHX 3ajad,
IIPEAINOJIAraloMX HECKOJIbKO IIaroB PELICHUs, €CIIA YCJIOBHS INPUMEHEHUs 3a/laHbl
B SIBHOU U HEABHOU dopme;

pemarh 3a/ladyd Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOIIEHUWA M HAXOXKIEHUE
F€OMETPUYECKHUX BEJTUYMH;

IPUMEHATH NPOrPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI
IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHSTh TOJYyYEHHBbIE 3HAHUS Ha IPAKTUKE: CPAaBHUBATh, aHAJIU3HPOBATh U
OLICHMBATh PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUYEHHBIE MMOHATHS, TEOPEMbI, CBOICTBA
B IIpoIECCe I[IOMCKA pELIeHUs MaTeMaTH4ecKu C(HOPMYJIUPOBAHHON MPOOJIEMBI,
MOJICJIMPOBATh pPEealbHbIE CUTYyallu Ha SI3bIKE T€OMETPUH, UCCIENOBATh OCTPOCHHBIE
MOJIEJI C MCMOJb30BAHMEM T€OMETPUUYECKHX MOHATHI M TeopeM, ammapara anreOphl,
pemars NPakTUYECKUE 3a]a4H, CBSI3aHHBIE C HAX0XKIEHHEM I'€OMETPUUECKUX BEJINYMH;

UMETh MPEACTaBIECHUS 00 OCHOBHBIX 3TallaX pa3BUTHS T'€OMETPUU KAaK COCTABHOM
yacTu QyHAAMEHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
Hazssanue KomnuectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
OCHOBHOE COJIepKaHUE
pazjena (TeMbl) Kypca 4acoB yqaIruxcs
BBenenue B crepeomeTpuio 23 OcCHOBHBIE TPOCTPAHCTBEHHBIC OnpenensiTe MIOCKOCTh Kak PUrypy,

(Gurypsl.
[ToHsATHSA cTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha PUCYHKE IJIOCKOCTH, TapaAJIIEIIbHBIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka.

[TonsTHS: EepeceKaroIumecs INIOCKOCTH,
nepeceKarInecs mpsmas 1 INIOCKOCTh;
MOJTyIPOCTPAHCTBO.

MHoOrorpaHHuKy, H300paxeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyeCTBYIOIUX 0OHEKTOB.
AKCHOMBI CTEPEOMETPUH U TIEPBBIC
CJIEACTBUS U3 HUX.

CnocoOblI 3a/1aHus TPSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. MI3o00paxeHue ceueHuit

B KOTOPOH BBIMOJIHAETCS IUIAHUMETPHUSL.
JlemaTh mpoCTEeUIne JIOTUYECKUE
BBIBOJIBI M3 aKCHOMATHKH IIJIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTLHBIX
00BEKTOB, UJIeANTU3AIUEH KOTOPHIX
SIBJISIFOTCSI aKCMOMBI TEOMETPUH.
N3y4aTh, NpUMEHSITh TPUHIIUIIBI
MOCTPOCHHUS CEYCHU.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUYEHHUU METOJI CJICJIOB, METO/I
BHYTPEHHETO MPOEKTUPOBAHUS, METO/T
MEepEeHOca CEeKYIIeH MIOCKOCTH.
Pemath cTrepeomMeTpuiecKue 3a/1auu:
Ha OIpeieJICHUEe BUAa CEUYCHUS 1
HaXO0XKJICHHUE €ro IIOIIAIH.
AKTyanu3upoBaTh (PaKThl U METOIbI
MJITAHUMETPUH, PEJIEBAaHTHBIC TEME,
MPOBOAUTH aHAJIOTHH.

Hcnonb30BaTh NpU pelICHUH 3a1a4
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nupamMuibl, Kyoa U pU3Mbl, KOTOPbIE
MIPOXOJAT Uepe3 ux peopa.
N3o0pakenue nepeceyeHus
MOJIyYEHHBIX MIOCKOCTEH.
PackpamBanye NoCTpOEHHBIX CEYEHU I
Pa3HBIMHU LBETAMHM.

Meron cnenoB s HOCTPOCHUS
ceueHnid. CBOMCTBA NIEPECECUEHUN
MPSIMBIX U TI0CKOCTer. [locTpoeHune
CEUEHUH B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aMKCh IAarOB
IOCTPOCHUH.

[ToBTOpEHNME TUIAHUMETPUH.

Teopema 0 MpoONnOpIHOHATBHBIX
otpe3kax. [lomobue TpeyroasHUKOB.
Teopema Menenas. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEXKAX.
Uctopus pa3Buths IaHUMETPUH

U CTEPEOMETPUU

CJIeIyIoIe MIIaHUMETpUUecKue (PaKkThl
Y METOMBI:

Teopembr Paseca u

O MIPONOPUHOHAIBHBIX OTPE3KaX.
AJITOpUTM JI€JIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOECIpEHHBIN TPEYTOIBHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeHEeN JIMHUN
TpeyrojbHuKa. CBONCTBO OMCCEKTPHUCHI
yriia TpeyrojibHuka. CBOMCTBO MeJIMaH
TPEYTOJIbHUKA.

[Ipu3Haku no100usl TPEYTOILHUKOB.
[TomyuaTs npencraBieHus 06
OCHOBHBIX 3Tanax pa3BUTHUS TEOMETPUU
KaK COCTaBHOM yacTu ¢pyHIaMEeHTa
Pa3BUTHS TEXHOJIOT U

BzanmHoe pacrniosioxkenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeluBaroImuecs
npsaMsble. [Ipr3Haku CKpemmBaromuXxcs
IPSMBIX.

[TapannensHpie IpsiMbIE

Knaccuduimposats B3aumMHoe
pacmosoKeHNE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYSI
PUCYHKaMH ¥ TIPUBOJIS TPUMEPHI
W3 PEaJbHOU KU3HU.
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B IpocTpaHcTBe. Teopema

0 CyIIIECTBOBAHUM U €IMHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOAAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIekKalIeh

Ha JIAHHOW MPSIMOM.

JleMMa 0 nIepeceyeHnHt apaeabHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannenbHOCTh
TpEX NpsAMBIX. Teopema o Tpéx
MapaJuIebHBIX MPSAMBIX.

TeopeMa 0 CKpenMBaOIINXCS MPSIMBIX.
[TapannenbHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOMCTBA NApPaJIEIBLHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX GUTYp B MapayIeIbHON
IIPOEKLUH.

LlenTpanbHas mpoeKuus.

Yroi ¢ coHanpaBJIE€HHBIMA CTOPOHAMM.
Yros Mexay MpsSMbIMH.

3a1aun Ha 1OKA3aTEILCTBO U
UCCIIEJOBAHNE, CBSI3AHHBIC

C PaCIIOJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CYLIECTBOBAHUU U €IUHCTBEHHOCTHU
rapajuieIbHON MPSMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)KaIEH Ha IPYTrOr IIPSAMOU; JIEMMY

0 MEPECEUEHUH TIIIOCKOCTH JBYMS
MApAJIICITBHBIMU MPSIMBIMH;; TEOPEMY

0 TPEX HapajuieIbHbIX IPSMBIX.
Jloxa3pIBaTh MpHU3HAK
CKPEIIUBAIOLINUXCS MIPAMBIX, TEOPEMY

0 CKPELIMBAOIIUXCS PSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMHA CTOPOHAMM.
OOBSCHSITH, UYTO Ha3bIBACTCS
MapasuieIbHbIM U [IEHTPaTbHBIM
IIPOEKTUPOBAHUEM U KAK BBITIOJHSIETCS
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MTAPAJIIEITBHOTO
MPOEKTUPOBAHUSI.

N300pakath B mapauieIbHON
ITPOEKILIMY Pa3HbIE TEOMETPUUYECKUE
burypsi.

Pemats crepeomeTpuueckue 3aaaun
Ha JI0Ka3aTeIbCTBO U UCCIICIOBAHNE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[TpoBoaMTH NOKA3aTENbHBIE
paccyXIeHUs IPU PELICHUU
reOMETPUUYECKUX 33/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
IpPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OLICHUBATh YTBEPKIAEHUS C LENbIO
BBISIBJICHUSI JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIICHUH.
MoenrpoBaTh peajgbHble CUTYallUH,
CBSI3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3BIKE T€OMETPHUU.
HcenenoBarh MOCTPOECHHBIE MOJIETN
C UCIIOJIb30BAaHUEM I€OMETPUYECKHUX
MOHSITUH U TEOPEM, allrapara aareOpsl,
U(PPOBBIX PECYPCOB.

ITomyyaTs nipeacTaBicHue

0 LIEHTPAJIbHOM IIPOEKTUPOBAHUHU

1 00 uctopuu padboT MO TEOPHUH
NEPCIIEKTUBBI

[TapanneabHOCTH MPSIMBIX
U TJIOCKOCTEN
B IPOCTPAHCTBE

[TonsTHS: MapauIeIbHOCTD IPSMOU U
IIJIOCKOCTH B IMPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH NMPSIMOU U
mockocty. CBOMCTBA MAapasieIbHOCTH

Knaccudummposats B3auMHoe
PACIIOIOKEHUE IPSAMOM U TNIOCKOCTH
B IPOCTPAHCTBE, IPUBOJIS
COOTBETCTBYIOLLHUE PUMEPHI
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HpﬂMOﬁ H IINIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJadyun

Ha BBIYHUCJICHUC U 10Ka3aTCIIbCTBO,
CBA3aHHBIC C IIApAJIJICIIbHOCTBIO

MPAMBIX Y TJIOCKOCTEN B IPOCTPAHCTBE.

ITocTpoeHune cedeHus, NpOXOAALIErO
4yepe3 JAHHYIO MPSMYIO Ha YEPTEKE U
MAPAILICITBHOTO JPYTOU MPSIMOM.
Pacuér otHomenuit. [TapannensHas
IPOEKIMS, IPUMEHEHHE

JUTSI TOCTPOEHUS CEUeHUH Ky0a

U Tapajuielienunesa.

CBoicTBa napauieNeuena u NpU3Mbl.

[TapamiensHble mockocTu. [lprusHaku
MapaJJIEIbHOCTH ABYX IIJIOCKOCTEM.
TeopeMa o mapayieIbHOCTH U
€MHCTBEHHOCTH ILIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, HE
MIPUHAICKAILYIO JTAHHOU TJIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa napaJIeIbHbIX MIJIOCKOCTEH:
0 MapaJyIeIbHOCTH MPSIMBIX
NepecevyeHus NPU NEPECEUCHUN JIBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXAY MAPAIUICITbHBIMU

U3 pearbHOU KU3HH.
DopMyIMPOBATH ONPEIEICHUE
HapaJJIeNbHBIX IPSAMOM U IIJIOCKOCTH.
Jloka3bIBaTh MPU3HAK

0 MapAJJIEILHOCTHU IIPSMOU U
IIJIOCKOCTH; CBOMCTBA NIapaJlIEIIbHOCTH
MPSAMOM U TIOCKOCTH.

Pemats crepeomMeTpudecKue 3a1auu
BBIYMCIICHUS U I0KA3aTeIbCTBO,
CBS3aHHBIE C MMAPAIIICIIBHOCTHIO
IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pewrats npaktuyeckue 3anadu

Ha IIOCTPOEHHE CEYEHNI Ha YepTEkKAX
TeTpadpa v napajuieIeInIeaa.
Pewrats crepeomeTpudeckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUU
IIJIOCKOCTBIO.

[IpoBOANTE TOTUYECKN KOPPEKTHBIE
JIOKa3aTeJIbHBIC PACCYKICHUS

IIPY PELIEHNN T€OMETPUUYECKUX 3a1a4
CBSI3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEM.

CpaBHHBaTh M aHAJIM3UPOBATH
peanbHbIE CUTYalllH, CBSI3aHHbBIC

C IApAJIETIBHOCTBIO PSIMOU U
IJIOCKOCTH B POCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCUCHUU HpSIMOI?I
C ABYM: ITapalJICIIbHBIMU ITIIIOCKOCTAMHA

MOACIUPOBATH PCAJIBHBIC CUTYAllUH,
CBA3AHHBLIC C MMApaJUICIIbHOCTBIO
HpﬂMOﬁ N INIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3BbIKC T'COMCTPUU

[lepnieHIMKYISPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [ludaropa
Ha IUIOCKOCTU, TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuienenunena. Beraucienue 1iuvH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuleIeunese.
[leprieHIUKYISAPHOCTH NPSIMOMN U
1ockocTH. Ilpru3nHax
NEPIEHANKYJISIPHOCTH TIPSMOMN 1
IJIOCKOCTU. TeopeMa 0 CyIeCTBOBaHUH
Y €IMHCTBEHHOCTH MPSIMOH,
IPOXOJAILIEN YEPES TOUKY
IIPOCTPAHCTBA U IIEPIICHAUKYJIIPHOU
K IIockocTH. [Inockoctu u
MEePIEHANKYJISIPHBIE UM MpsiMas

B MHOTOTPaHHUKAX.
[TepnienauKyIsp ¥ HAKJIOHHAS.
[TocTpoenue neprieHANKYJIApa

U3 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NEPIEHAUKYIIAPAX
(mpsimast u 0OpaTHas).

AKTyanu3upoBath (GaKkThl U METO/IbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
PopMyIMpPOBATH OIIPEACIICHHUS:
MEPIIEHAUKYJISIPHBIX TPSMBIX

B IPOCTPAHCTBE; ONPEEICHUE IPSIMOH,
MEPIEHAUKYJISIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JEMMY

0 MEPIEHANKYISIPHOCTH JABYX
MapasuiesIbHbIX MPSMBIX K TPEThEH
MPSAMOI; TEOPEMBI O CBSI3U MEXKTY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
MEPIIEHAUKYJISIPHOCTHIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BHIPAXKAIOILYIO
MPU3HAK MEPHEHIUKYISIPHOCTU PSAMOU
U TJIOCKOCTH;, TEOPEMY

O CYIIECTBOBAaHUM U €UHCTBEHHOCTHU
MPAMOM, TPOXOIAIIEN YEPE3 TAHHYIO
TOYKY U NEPIECHINKYJISPHOU K TAaHHON
IIJIOCKOCTH.

N300pakath B3aMMHO
NEPNEHANKYIISIPHBIE IPSIMYIO
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VYron Mexly CKpEIMBaIOIIUMUCS
npsMbIMU. [lorck nepnen ANKyAIpHBIX
MPSIMBIX ¢ TOMOILBIO
NEPIEHINKYJIAPHBIX TUIOCKOCTEN
OpToroHajibHOE NPOEKTUPOBAHHUE.
[TocTpoenue ceuenunit Kyoa, MpU3MBl,
MIPAaBWJIBHOW MUPAMUABI C TTOMOIIBIO
OPTOTOHAJILHOUN MPOEKIHUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [limockocTH
CUMMETPUI B MHOTOI'PAHHHKAX.
[Ipu3Hak nepneHuKyIIpPHOCTH
IIPSIMOM U IIJIOCKOCTH KaK CIICACTBUE
cumMmeTtpuu. [IpaBuiibHbIE
MHOTOTPaHHUKHU

Pacuér paccTosiHuii OT TOUKH

710 TII0CKOCTH. CrIOCOOBI OITyCTUTh
NEPIEHINKYJIPBI: CAMMETPHS, CABUT
TOYKH IO NapaIEIbHOU MPSIMOM.
CnBur 1o HenapaieabHON NPSIMOU,
VU3MEHEHUE PACCTOSTHUN

Y TJIOCKOCTb.

DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJISIPA TIO OTHOLLIEHUIO

K IUIOCKOCTH.

[Tony4yats npecTaBieHUE O 3HAYCHUH
NEepHEeHANKYJIIpa IS APYTruX o0nacTei
HayKu ((u3KKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JloKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHBIC
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYIJISIPHYIO K TON MPSMOU.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYIISIPax U TEOPEMY
o0paTHYyI0 TeopeMe 0 TPEX
NEPIECHIUKYIISIPaX.

[Tony4ats mpeacTaBieHue

00 OPTOrOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3bIBaTh TEOPEMY O MPOEKIIMH
TOYKHU Ha NPAMYIO.

Pemats crepeomeTpuueckue 3amauu,
CBSI3aHHBIE C MEPIICHIUKYJIIPHOCTHIO
MPSAMOM U IIJIOCKOCTH.

Pewats npuxitagnelie 3a1a4u,
CBSI3aHHBIE C HAXOXKJIECHUEM
reOMETPUYECKUX BEJTUYHH.
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Pemate crepeomeTpuyeckue 3a1au,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
O TPEX MEPIEHIUKYIIIPAX,
HAaXO0XKJIECHUEM PACCTOSIHUM,
ITOCTPOCHUEM ITPOECKIIMH.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHHUS C LIEJIbIO BBISBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.
AHanmM3upoBaTh U MOJIEIUPOBATH

Ha S3bIKE TE€OMETPUU PEAJIbHBIC
CUTyalluH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTHIO IPSMOU U
IIJIOCKOCTH; UCCIIEA0BATH IIOCTPOCHHBIE
MOJEIH, B TOM YHUCIIE U

C UCIIOJIb30BAaHUEM aIlrapaTa ajreOpbl

VYTbl U pacCTOSTHUA

16

IToBTOpEHHUE: yroa Mexay NpssMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IIPOM3BOJIBHOM TPEYTOJIbHUKE,
T€OpeMa KOCHHYCOB.

IToBTOpEHHNE: Yyroyu Mexay
CKPEILHUBAOIIAMUCS PAMBIMHU

B IIPOCTpAaHCTBE. [ eomeTpuueckue
METO/bl BBIYUCIICHUS YTIa MEXIY
IIPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBaTh (PaKTbl U METOABI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
DopMyIUPOBATH ONIPEAECTICHUE
JIBYTPaHHOTO yTJIa.

Jloka3bIBaTh CBOWCTBO PaBEHCTBA BCEX
JIMHEWHBIX YTJIOB JBYTPAHHOIO YTJIA.
KnaccuduimpoBath 1ByrpaHHbIE YTIbl
B 3aBUCHUMOCTH OT UX I'PaJyCHOU MEPHI.

51



JIByrpanHsiil yrou. CBOWCTBO
JIMHENHBIX YIJIOB IBYTPAHHOIO yIJIa.
IlepnenauKyIsIpHBIE TUIOCKOCTH.
CBolicTBa B3aMMHO NEPIIECHIUKYJIIPHBIX
mrockocren. [IpusHak
NEPIEHANKYJIIPHOCTH IUIOCKOCTEM;
TE0-peMa O MPSIMOM MEPECEUEHUS IBYX
IJIOCKOCTEN MepIEeHIUKYISIPHBIX
TPETHEU IUTOCKOCTH.

[IpAMOYTOJIBHBIN apaJUICIICIINIIE;
KyO; U3MepeHus, CBOMCTBA
MPSAMOYTOJIBHOTO Mapajuiejenunesaa.
Teopema 0 [uaroHany NpsSMOYTOIBHOTO
napajuieJIeIMIeaa U CIEICTBUE U3 HEE.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1auu, CBA3aHHbIE CO B3aUMHbBIM
PaCIOJIOKEHUEM TPSIMBIX U TUIOCKOCTH.
[ToBTOpEHNE: CKPEIIMBAKOIIAECS
psIMBbIE, TAPAJUIEIbHBIE ITIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napasnienbHbIX INIOCKOCTEN

Ha CKPEIIMBAIOIIUXCS PSIMBIX,
PacCTOsTHUE MEXKIY
CKPELIMBAIOIINMHUCS IPSIMBIMH

B IIPOCTHIX CUTYalUsIX.

OnyckaHue nepreHuKyJIspoB,

@opMyIMpPOBATH ONPEICICHUE B3aUMHO
NEPHEHANKYJIAPHBIX MIJIOCKOCTEM.
Jloka3pIBaTh TEOpEMY O IPU3HAKE
MEPIICHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEM.

DopMyIHpPOBATH CIEACTBUE

(U3 mpU3HAKA) O MEPHEHANKYISIPHOCTH
MJIOCKOCTH, KOTOpasi MEPIEHIUKYJIIpHA
IIPSAMOM, IO KOTOPOH NIEPECEKAKOTCS ABE
MJIOCKOCTH, 3TH MIIOCKOCTSIM.
JloKa3bIBaTh YTBEPKIACHHUS O €r0
CBOMCTBAXx; TEOPEMY U CJIE/ICTBHE

U3 HE€ 0 TMaroHASAX MPSIMOYTOJIBHOTO
napajuieJIenunesa.

PemaTe cTepeoMeTpuyecKkre 3a1auu,
CBSI3aHHBIE C MEPIEHAUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCITONb3YS
MJIaHUMETpHUYECKHUE (DaKThl 1 METO/IBI.
[IpoBOIUTE JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKAECHUS TIPH
pELIeHUH TeOMETPUUECKUX 3a/1ad,
CBSA3aHHBIX C NEPIIEHINKYJISIPHOCTHIO
IIJIOCKOCTEM.

AHanM3UpoOBaTh U MOJIETUPOBATh

Ha SI3bIKE T€OMETPUH PEATbHbIC
CUTyaluU, CBSI3aHHbIC
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BBIYMCJIEHUE PACCTOSIHUM OT TOYKH
JI0 TOYKH; TIPSIMOM; TIIIOCKOCTH.
Brrunciienue pacCTOSSHUN MEXKITY
CKPEIIHUBAIOIINMUCS MTPSIMBIMH

C MTOMOUIBIO IEPIIEHUKYJIIPHON
IJIOCKOCTH.

TpéxrpaHHbll yroj, HEpaBEHCTBA
IJ1s1 TPEXTPAHHBIX YTIIOB.

Teopema [Tudaropa, TeopemMsl
KOCUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO YIIIa. DJIEMEHTBI
chepuueckoit TeOMETpUH:
reo/Ie3NYECKue JIMHUMU Ha 3eMIle

C IEPIICHIUKYJIAPHOCTHIO TIPSIMBIX U
TJTIOCKOCTEH.

HccnenoBaTh MOCTPOSHHBIC MOICIIH,
B TOM YHCJIC U C HCIIOJIb30BaHUEM
ammapara anreOphl.

Permath mpukiiaaHbpIe 3a1a9H,
CBSI3aHHBIC C HAXOXJICHUEM
Te€OMETPUICCKHUX BEITMINH

MHoOrorpaHHuKu

CucreMaTu3anus 3HAHUM:
MHOrorpaHHuK 1 €ro 3JIEMEHTHI.
[Tupamuia. Bunasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3ma. IIpsimast u HaKJIOHHAS
npusMsl. [IpaBriibHas npusma.
[Ipsimont mapanenenunen,

IPsIMOYTOJIbHBIN Napaiienenunes, Kyo.

Brinmykisie MHOrOrpanauku. Teopema
Oiinepa. [IpaBuibHBIE U
MOJIYIIPABUJIbHBIE MHOTOIPAHHUKH

PaboTath ¢ yueOHMKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEYaHusl,
KOMMEHTapHH.

AHaNM3UpOBaTh PELICHUE 3aJa4H.
PucoBaTh BBIMYKJIbIE MHOTOTPAHHUKHU
C 3aJJaHHBIMM CBOMCTBAMU;
BOCCTaHABIIMBATH OOIINI BU]T
BBIITYKJIOTO MHOTOTpaHHUKA MO JIBYM
€ro MPOEKLUSM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOIO
MHOT'OTPaHHUKA.

PucoBaTp BBITYKJIbIE MHOTOTPAHHUKH
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C Pa3HOM SUIEPOBON XapaAKTEPUCTUKOM;
HCCIIEI0OBATHh BO3MOKHOCTH MOJTYy4YECHUS
pe3yibTaTa Ipy BApbUPOBAHUH IAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIbHBIX
MHOTOrpaHHHUKOB. [ [maHupoBaTh
IIOCTPOEHUE NTPABUIIBHBIX
MHOTOTPaHHHUKOB Ha MTOBEPXHOCTIX
JIPYTUX MPaBUIbHBIX MHOIOTPAHHUKOB

BekTopsl B IpOCTpaHCTBE

12

[TonsiTue BeKTOpa HA MIIOCKOCTH

1 B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, MPABHIIO
napaijiesienurne1a, YMHOKEHIE BEKTOpa
Ha YHUCJI0, Pa3JIOKEHNUE BEKTOpa

1o 0azucy TpEX BEKTOPOB, HE JISKAIIUX
B OJJHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYHCIICHUE YTJIa MEX]Ty BEKTOpaMHU

B IIPOCTPAHCTBE.

[Ipocreitmme 3a1a4u ¢ BEKTOpaMH

AKTyanu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha IUIOCKOCTH U B IIPOCTPAHCTBE;
KOMIIJIAaHApHbBIE BEKTOPHI. [[puBOANTH
puMepbl GU3NIECKUX BEKTOPHBIX
BCJIMYHH.

OcBaunBaTh MpaBuJia BHIMOJIHEHUS
JEUCTBUM CIIOKECHHS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YMCJIO.

Jloka3bIBaTh MpU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3JI0KEHUN
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAHAPHBIM BEKTOPAM
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IToBTOpeHue, 0600IIEHNE
M CHCTEMaTHU3amns 3HaHuN

O0o61aroree MOBTOPEHUE MOHATUI
¥ METOJIOB Kypca T€OMETPUH

10 kmacca, cucreMaTH3alys 3HAaHUH.
Hcrtopwust pa3BuTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX WHKCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemate crepeomeTpruueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX
OTHOULIEHUH, HAXO0XKICHHUE
reOMETPUUYECKUX BEIMYUH (JJIUH,
YTJIOB, TUIOIIA/IeH, 00bEMOB).
Hcnonb30BaTh pU peLLIEHUN
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUYECKHUE (PaKThl U METOIBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHbIC PACCYKIACHUSA

IIPU PELLIEHUH CTEPEOMETPUYECKUX U
IUTAHUMETPUYECKUX 33/1a4.
CpaBHHBaTh M AaHAIM3UPOBATH
peanbHbIE CUTYalMU U BBISIBISTH
BO3MOYKHOCTB €€ MOJIECIIMPOBAHUS Ha
A3bIKE TE€OMETPUHU.

MopaenupoBaTh peanbHy0 CUTYalHIO
Ha A3bIKE TE€OMETPUU U UCCIIEN0BATh
IIOCTPOECHHBIE MOJIEININ, B TOM YHUCJIE U
C UCIOJIb30BAaHUEM alllapaTa ajareophl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
IIPOTPaMMBI [IPY PEUIEHUN 3a4ad.
[Tony4yats npeACTaBICHUE O TEOMETPUU
KaK O pa3BUBAIOLIECICS HayKe,
HCCIIEAYIOLIEH OKPYKaIOIIUN MUD,
CBSI3aHHOM C peaIbHbIMU OObEKTAMH,
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IIOMOTaIOLLEH PELUTh PEAJIbHBIC
JKA3HEHHBIE CUTYAllUH O POJIU
CTEPEOMETPUH B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.

Hccnenosath IMOCTPOCHHBIC MOJICJIN.

Hcnonb3oBaTh HU(POBBIE pECypChl

OBLIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102
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11 KJIACC

HasBanue KommuectBo OCHOBHBIE BUJIBI 1€ATEILHOCTH
OcHOBHOE coJIep/KaHue
pazzeina (TeMbl) Kypca 4acoB yJaImxcs
AHanuTH4eCcKasi FeOMETPUs 15 [ToBTOpEHUE: KOOPUHATHI BEKTOPA AKTyanu3upoBaTh GaKThl U METOIBI

Ha IUIOCKOCTHU U B IIPOCTPAHCTBE,
CKaJISIpPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE YTJIa MEXK]y BEKTOpaMHU
B IIPOCTPAHCTBE. Y paBHEHUE NPSIMOM,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IIJIOCKOCTU B OTPE3KAX.
BekTopnoe npousBenenue. JInnennoie
HEPABEHCTBA, TUHEHHOE
IpOrpaMMHUpPOBAHUE.

AHaIUTUYECKUE METOIBI pacuéra
yTJ1a MEXIy IPSMBIMU U TJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyiia
pacCTOSTHUSI OT TOUKH JI0 TIJIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue pacCTosSHUN OT TOYKHU
710 TIJIOCKOCTH B KyO€ U MpaBUIIbHOM
MApaMHUJIE

TUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

CBOOUTH NEUCTBUS C BEKTOPaMHU

K aHAJIOTUYHBIM JSUCTBHUSAM C UX
KOOpAWHATAMM.

BcnoMHUTE onpenienieHne CKalsIpHOTo
YMHOXEHHS U €r0 CBOMCTRBA.
Bp1ynciisTh ¢ HOMOIIBIO CKATIIPHOTO
YMHOKEHUS IJTUHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
Br1BOIMTh ypaBHEHUE MIIOCKOCTH U
dbopmyIly pacCTOSTHUS OT TOUYKHU

JIO TIJTOCKOCTH.

Pemars 3agaun, coueras
KOOPJIMHATHBINA U BEKTOPHBIA METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHHIE
JIOKA3aTENbHBIE PACCYKICHUS

[P PEIICHUU TEOMETPUUECKHUX 3a]1a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOTO METOAA.
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AHanM3UpoBaTh U MOJICIIUPOBATh
Ha S13bIKE TEOMETPUU pealIbHbIC
CUTYaIlNH, CBI3aHHBIC BEKTOPaMU U
KOOpJMHATAMH.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,
B TOM YHUCJIE U C UCIIOJIb30BAHUEM
armapara ajareopsbl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTKCS C UCTOPUEH Pa3BUTHS
MaTeMaTHKHU

[ToBTOpEHue, 006001ICHNE
U CUCTEMAaTHU3AlMA 3SHAHUN

15

CedeHunst MHOTOTpaHHHUKOB:
CTaHJapPTHbIE MHOTOI'PAHHUKH, METOL
CJIEIOB, CTaHAAPTHBIE IUIOCKOCTH,
NIEPECEUYEHNUS MPSIMBIX U ITIOCKOCTEM.
[TapannensHble IPAMBIE U TIIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOILEHUH, YTIJIbl MEXKIY
CKPEILHUBAOIINMUCS MTPSIMBIMH.
[leprieH MKy NSIpHBIE PSMBIE U
IJIOCKOCTH: CTAHIAPTHHIE NAPHI
NEPNEHINKYJIAPHBIX TUIOCKOCTEN U
IPSAMBIX, CAMMETPUHN
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
IIEPIIEHIUKYJISIPAX, BBIYUCICHUS JJTUH

Ctpouts ceueHus.

Pemath cTepeoMeTpuiecKue 3aadu
Ha JI0OKa3aTeIbCTBO MAaTEeMAaTHUYCCKUX
OTHOIIICHUH, HaXO0KJICHHUEC
reOMETPUICCKHUX BETUYHH (IJIHH,
YTJIOB, IJIONIA/IeH, 00BEMOB).
Hcnonp30BaTh npu pelieHUU
CTEPEOMETPUYECKUX 3a/1a4

TUTAaHUMETpUYECKHe (haKThl 1 METOIBI.

[TpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTeNIbHbIE PACCYKACHUS

IIPU PEIICHUN CTEPEOMETPUUECKUX
3a/1au.

CpaBHUBATh U aHATTM3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpEeHue: miomanu
MHOT'OYTOJIbHUKOB, (hOPMYJIbI

JUTS TITOIIA/IeH, COOOpaKeHUsI
moa00us.

[Tmomaau cedeHnit MHOTOrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI 01001

peanbHbIE CUTYaIluU U BBISBIISATH
BO3MOXHOCTH €€ MOJICTMPOBAHUS

Ha SI3bIKE TE€OMETPHUHU.

MopenupoBaTh peaibHYIO CUTYaIUIO
Ha S13bIKE TEOMETPUU U UCCIEAOBATh
MOCTPOCHHBIE MOJIENIU, B TOM YUCJIE U

C UCIIOJIb30BAHUCM allltapara aJIF€6pBI.

Hcnonp3oBath KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3a1a4

O0bEM MHOTOTpaHHUKA

17

O6bEM Tena. O0bEM NPIMOYTOJIBLHOTO
napajuiesienuIe1a. 3aaadn

00 yBoeHuu Ky0a, 0 KBagparype
Ky0a; 0 TPUCEKIINU yTJa.
CrepeoMeTpUUueCcKUE 3a1a9H,
CBSI3aHHBIEC C 00BEMOM
IPSIMOYTOJILHOTO MapajuiesienuIe/a.
[Tpuknagubie 3a1a4M, CBI3aHHBIC

C BbIUHCIIEHHEM 00BbEMa
MPSIMOYTOJILHOTO MTapaUIeIeIuIe/1a.
O06BEM TPSIMOIA TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHCIICHUEM 00BEMOB
psAMOM Ipu3MBl. lIpuknagsbie
3a1a4u, CBSI3aHHBIE C 00BEMOM
IIPSIMOU ITPU3MBL.

CB00OOHO ONIEPUPOBATH MOHATUSIMU:
00BEM Tena, 00bEM MPSIMOYTOIBHOIO
napajuieJIenunesa.

@opMyJIMpOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOpEMy 00 00BEME
IPSIMOYTOJIBHOTO ITapajuieenuIea,
CIICJICTBUSA U3 HEE.

Pa3zpesaTs MHOrOrpaHHMKH,
NEPEKIAAbIBATH YACTH.

Pewars crepeomeTpruueckue 3a1auu,
CBSI3aHHBIC C BHIYHMCIEHUEM 00bEMa
IPSIMOYTOJIBHOT'O TapaJIJIEJIeIUIENA,
PU3MBI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIAECHUS C LEJIbIO BIABICHUS
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Brruncnenne o06bEMOB Te

C TIOMOIIIBIO OTPEICTIEHHOTO
uHTerpana. O6bEM HaKJTOHHOM
MIPU3MBI, TUPAMUJIBI.

dopmyiia 00bEMa TUPaAMU/IBI.
OTtHomeHue 00bEMOB ITUPAMU/T

C OOIITUM YTJIOM.
CrepeoMeTpuyueCcKHE 3a/1a4H,
CBsI3aHHBIE C 00bEMaMH HAKJIOHHOU
MIPU3MBI, MTUPAMUJIBI.

[IpuknagHbie 3a7a4M IO TEME
«OO0OBEMEI TED», CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI, TUPAMUIBI.
[Tpumenenue 00bEMOB. Berunciienue
pACCTOSHUS A0 TIJIOCKOCTH

JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHaIM3UPOBATH U MOJICIUPOBATH

Ha SI3bIKE TEOMETPHUH PeaIbHBIC
CUTYallUH, CBA3aHHBIE C 00BEMOM
PSIMOYTOJIEHOTO MTapajuieienuIe/a,
IIPU3MBI, ITAPAMHU/IBI.

HccnenoBats MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
anmnapara ajareopsl.

BBIBOIUTE OCHOBHYIO HHTETPATEHYIO
dbopmyITy JUIsl BEIYUCICHUS 00bEMOB
TEJL.

Jloka3sIBaTh TEOpeMy 00 00bEME
HAKJIOHHOW TIPU3MBI Ha TIPUMEPE
TPEYTOJIbHON NMPU3MBI U

JUIS1 IPOU3BOJIBHOM MPU3MBL.
Jloka3wpIBaTh TE€OpEMY: 00 00BEME
nupamMubl, GOPMYIUPOBATH CIACACTBHUS
U3 Hee: 00bEM yCeuEHHOM MUpaMU/IbI.
BriBouTh (hOopMyTy J71s1 BEIYUCIICHUS
00BEMOB yCEUEHHON TUPAMUJIbI

Tena BpamieHus

24

[unuaapudeckas: MOBEPXHOCTD,
oOpazyroliye MUINHIPUIECKON
MTOBEPXHOCTH.

CB00OOHO OTIEPUPOBATH TOHITHUSIMHU:
IMJTMHIPUYCCKAs TTIOBEPXHOCTD,
muHap. M3ydats crocoOsbl
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Humunaap. [psamon kpyroBou
uuauHAp. [Tnomane noBepxHocTu
UUIMHAPA.

Konunueckast mnoBepXHOCTB,
o0pasyrolme KOHUIEeCKO
noeepxHocTH. Konyc. Ceuenne koHyca
IIOCKOCTBIO, MTapaJIEIbHON
IIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
koHyc. M300pakeHne KOHyCOB U
YCEUEHHBIX KOHYCOB.

[Tmomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW IMMOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1a4n

Ha JJ0Ka3aTeIbCTBO U BHIYUCIIEHUE,
NOCTPOCHUEM CEUYECHHMM LHWJIMHIPA,
KOHYycCa.

[Ipuknannbie 3a1a4u, CBI3aHHBIC

C UUIIUHIPOM.

Cdepa u map.

[Tepeceuenue ceps! u mapa

¢ ockocThio. Kacanue mapa u
chephl WI0CKOCTHIO. By n
M300paKEeHUE Iapa.

VYpaBaenue chepsl. [Tnomans chepsl u
e€ yacrei.

CummeTtpust cepsl U mapa.

MOJYYEHHUS HUIUHAPUYECKON
MOBEPXHOCTH, [IUINHAPA.
N300pakaTh HIUIUHAP U €r0 CEUCHUS
IJIOCKOCTBIO.

CB00OOAHO ONEepUPOBATH TOHATUSIMU:
KOHHMYECKask MOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3yuath ciocoObl
MOJIyYEHHUSI KOHUYECKOM TOBEPXHOCTH,
KOHYyCa.

N300paxkaTh KOHYC U €ro CeYeHUS
IJIOCKOCTBIO, MMPOXOSIIEN YEPES OCh,
Y TJIOCKOCTBIO, NEPHEHANKYIISPHOI

K OCH.

BriBoguTh (hOpMYIIBI 17151 BEIUUCTICHUS
OOKOBOM U TIOJIHOM TTOBEPXHOCTEH Te
BpanieHus. Pemars
CTEPEOMETPUYECKHE 3a/1a4, CBI3aHHBIE
C TeJaMU BpaIllCHUs, HAXOXKJICHUEM
oA OOKOBOM M MOJTHOM
MIOBEPXHOCTH, TOCTPOCHUEM CECUCHUH.
Hcnonb30BatTh Mpu penieHuu 3aaau
TUTAaHUMETpUYECKHe (haKThl 1 METOIBI.
CpaBHUBaTh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
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CrepeoMeTpHUeCKHE 3a1a9n

Ha J0OKA3aTeJIbCTBO U BBIUHCIICHUE,
CBSI3aHHBIC CO CEpOH U mapom,
IOCTPOCHUEM UX CCUCHUMU
IJIOCKOCTBIO.

[TpuknagHbie 3aa4M, CBA3aHHBIC
co cdepoil u mapom.
[ToBTOpEHHME: OKPYKHOCTH

HAa IJIOCKOCTH, BEIYMCIICHHUS

B OKPY>KHOCTH, CTaHIapTHBIC
OJ00HSL.

Pa3nuuHbIC KOMOMHAITUH TEIT
BpaIlleHUs © MHOTOTPaHHUKOB.
3anaun o reme «Tea v MOBEPXHOCTH
BPALICHHS

AHanM3upoBaTh U MOJICTUPOBATH

Ha S13bIKE TEOMETPUU pealIbHbIC
CUTYAIINH, CBI3aHHBIE C KOHYCOM

U IWIMHAPOM.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara ajareopsl

AKTyanu3upoBath (HaKThl U METObI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHUH.

CB0OOAHO ONIEpUPOBATH TOHATUSAMMU:
cdepa u map, UeHTP, paanycC, TUAMETP
chepsl u mapa.

HccnenoBaTh B3aMMHOE paCIOIOKEHNE
chepbl U TIIIOCKOCTH.

DopMyIMpOBaATH OIIPEAECIICHUE
KacaTeIbHOM IJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOM MIOCKOCTH.
BriBoguTh hopMymTy 17151 BEIYUCTICHUS
riotmaau cepsl uepes paanyc chepsl.
Pewiate cTepeomeTpruyeckue 3a1auu,
CBSI3aHHBIE CO C(Epoil U MapoM,
HaxXO0XXJICHUEM IIIomaau cepsl u eé
4acTel, MOCTPOCHUEM CeueHU chepsl
Y 11apa.
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AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE T€OMETPUHU PEATIbHBIE
CUTYalluH, CBS3aHHbIE C IIAPOM U
cdhepoii.

Pewmate npocTeie 3a1a4M, B KOTOPBIX
(GUrypupyrOT KOMOMHALIMH TEJl
BpAIICHUs] 1 MHOTOTPAHHUKOB.
Hcnons30Bath MpH pelIEeHNH 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAHUMETpHUUYECKUE (PaKThl U METOJIbI.
Pewmate cTepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C TEJIAMM BpaIllCHUS,
IIOCTPOCHUEM CEUYECHMM TEJ BPALLCHHUS],
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOT'OTPaHHHKOB.

[1poBOAUTH TIOTHUECKU KOPPEKTHBIE
JOKa3aTeJIbHBIE PACCYKACHUS

IIPU PEILICHUH T€OMETPUUECKHUX 3a/1aY,
CBA3aHHBIX C NEPHEHAUKYIIIPHOCTHIO
IIJIOCKOCTEH.

AHanu3upoBaTh U MOJIEIUPOBATH HA
A3bIKE TEOMETPUH pealibHbIE CUTYaIUH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
HccnenoBaTs NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
ammapara anreopsl
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[nomaau moBepXHOCTH
1 00BEMBI KPYTJIBIX TEIT

O6BéM nununapa. Teopema

00 00BEME TTPSAMOTO ITUITHMHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LIUIIUHJIPA.
Brruncnenne 005EMOB TE

C MOMOUIBIO ONPEAECTEHHOTO
uHrerpana. OobpEM KoHyca.

ITnomaau 60KOBOI U IMOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BRIYMCICHHEM 00BEMOB
LWIMH]Ipa, KOHYCA.

[Tpuknamnelie 3a1a4un 1o TeMe «OObEMBI
Y TJTOIAM IOBEPXHOCTEM TEIL.
O0bEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06bEme tiapa. [lnomanp
cdepnl.

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BBEIYHCIIEHHEM 00HEMOB
mapa, IapoBOro CErMeHTa, IapoBOTo
CeKTopa.

[IpuknagHbie 3a1a4M IO TEME
«OOBEMEBI TEII», CBSI3aHHBIE

¢ 00BEMOM M1apa ¥ MII0MAbI0 Cephl.
CooTHOIIEHUS MEXKTY TUIOIIAIIMHU
MMOBEPXHOCTEN 1 00BEMaMU TIOTOOHBIX

CB00OOAHO OMEPUPOBATH MOHSATUSIMH:
00BEM Tena, IIONaJb HOBEPXHOCTH.
dopMyIHpPOBaTH OCHOBHBIE CBOWCTBA
00BEMOB.

JlokaspIBaTh TEOpEMBI: 00 00BEME
AJIMHIpa; 00 00BEME KOHYcA.
BriBoauTs (popMyIIbl 1711 BEIYUCICHUS
00bEMa yCEUEHHOTO KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJIEIIH,

B TOM YHCJI€ ¥ C UCTIOJIb30BAHUEM
amnmapara ajnreopsbl.

3HaTh BO3MOXKHOCTH PEILICHHS 3a]1a4
Ha MOCTPOEHUE HUPKYJIEM U JIMHEUKOM,
0 KJIACCHYECKHUX Hepa3pelIMMBbIX
3a/1ayax.

CB00OOAHO ONEPUPOBATH NOHATUAMMU:
1apOBOM CETMEHT, IIAPOBOM CJIOH,
IaPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CErMEHTa, OCHOBAHHE U BHICOTA
IIAPOBOTO CJIOSL.

BriBoauTs popMyIIbI 1151 HAXOXKICHUS
00BEMOB IIAPOBOTO CETMEHTA,
[IAPOBOT'0 CEKTOPA, IIOIIAIU Chephl.
Jloka3piBaTh TeopeMy 00 00BEMeE 1m1apa.
Pewatek cTepeomerpuyeckue 3a1auu,
CBSI3aHHBIE C 00bEMOM I11apa, IAPOBOTO
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Tell
[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEma rnpu mo100uu.
CrepeoMeTpHUUuecKre 3a1a4H,
CBSI3aHHBIE C BRIYUCIEHHEM 00HEMOB
TEJ ¥ IUIONIAIeH TTOBEPXHOCTEH

CErMeHTa, apoBOro CEKTOPa,
TUIOMAABIO CHEPHI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHHUS C L[EJIbIO BBISBICHHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJICIIUPOBATH

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYaIlNH, CBI3aHHBIE C 00BEMOM
rapa, mapoBOro CErMEHTA, IapOBOTO
CErMEHTA, IJIOMIaAbI0 CEpHI.
CB0OOAHO ONIEPUPOBATH OHITHEM:
0I00HBIC TeJIa B IPOCTPAHCTRBE.
Brraucisats 00bEMBI TEIT C TTOMOIIBIO
OIIPEAEIEHHOI0 MHTETpAJIA.

Pemate cTepeomerprudeckue 3aaau,
CBSI3aHHBIE C COOTHOIICHUSIMU MEXTY
IJIOIIAJIMU TTOBEPXHOCTEN U
00BbEMaMHU ITOJOOHBIX TE.
[TpoBOIUTH TOTHYECKH KOPPEKTHBIC
JTOKa3aTeNIbHBIE PACCYKIACHUS

IIPY PEIICHUH TEOMETPUYECKUX 3a71a4,
CBSI3aHHBIX C BEIYHMCIICHHEM 00BbEMOB
TEJ C IOMOIIBIO OMPENECIEHHOTO
WHTErpaja, HaX0XXJICHHEM
COOTHOTICHUS MEXY IUTOIIAISTMH
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MOBEPXHOCTEH 1 00bEMaMU MO TI00HBIX
TEJl.

AHaJIM3UPOBATH U MOACITUPOBATH

Ha SI3bIKE TEOMETPHUH PeaIbHBIC
CUTYallUH, CBSI3aHHBIC C 00bEMaMHU 1
MOBEPXHOCTSIMU TeI,

Ha J0Ka3aTeJIbCTBO M Ha HAXOXKJICHHE
r€OMETPUYECKUX BEJIIMUUH

JBrmKeHUs

JIBM>KEHUS TPOCTPAHCTBA.
Otobpaxenusi. JIBuxeHUs U
paBeHcTBO puryp. O01mue cBoiicTBa
JIBUKCHUN. BUIbI IBUKECHUN:
napajuiesIbHbINA EPEHOC, IIEHTpaTbHas
CUMMETpHSI, 3epKalibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms nmogodus. [Ipsmas u
chepa Ditnepa.

['eomerpuueckue 3agaumn

Ha IPUMEHEHHUE JIBIKCHHUS

[IpumeHsTh npaBHIa BBIIOJTHEHUS
JIEUCTBUU CJIOKEHUSA Y BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPA

Ha YUCJIO IIPU PEIICHUH 3a]1a4.
Haxonute koopanHATHI BEKTOpA

B JIJaHHOM 0a3uce ¥ CTPOUTh BEKTOP
10 €ro KOOpPAUHATAM.

BcnomHUTE onpenieneHne CKaspHOTro
YMHOKEHUS U €T0 CBOMCTBA.
BpraucasaTs ¢ HOMOIIBIO CKAISIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPIIEHANKYJISIPHOCTh BEKTOPOB.
AHaJIM3UPOBATH U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUM PEaTbHBIC
CUTYaIlNH, CBI3aHHBIC C (PU3NICCKUMU
BEKTOPHBIMU BEJTUUYMHAMH.

66



Hcnonb30BatTh Mpu pemieHny 3a/1ad,
CBSI3aHHBIX C BEKTOpaMu

B IIPOCTPAHCTBE, INITAHUMETPUICCKHUEC
(aKTBI 1 METO/IBI.

CB00OOAHO ONEepUPOBATH TOHATUSIMU:
0TOOpaXK€HHE MPOCTPAHCTBA Ha ceOsl,
JBUKCHHE MTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, TapaAJLIEIbHBIA IEPEHOC;
PaBEHCTBO U M0o1001ue GuUryp.
JlokasbIBaTh yTBEPKIICHUS O TOM, UTO
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, apaJUIEIbHBINA TEPEHOC
SIBJISIFOTCSL IBUKEHUSIMU. BBITIONHSTH
npeoOpa3oBaHus MOI00MS.
OnepupoBaTh MOHATHSIMH: TIPSIMAS |
chepa Ditnepa.

Pemate reomeTpuueckue 3aiauu

C UCTIOJIb30BAaHUEM JIBUKCHUM.
Hcnionp30Bath npu perieHnu 3a1a4y
JIBWKEHUS TIPOCTPAHCTBA U UX
CBOKCTBA

[ToBTOpEeHue, 06001ICHNE
U CUCTeMaTHu3aIus 3HaHuM

17

O6o0maroiee MOBTOPEHUE MTOHSATHH U
METOJIOB Kypca T€OMETPUHU
10-11 xaccoB, cucTeMaTHh3aIys

Pemrats crepeomerpuueckue 3agauu
Ha J0Ka3aTeIbCTBO MaTEMaTHYECKUX
OTHOIIICHUM, HAXOXKACHHUE
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3HaHUM.

Hcropus pasBUTHs CTEPEOMETPUN KaK
HAyKU U €€ pojib B pa3BUTUH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTMHI

r€OMETPUYECKUX BEJIMYUH (JJIUH,
YTJIOB, IUIONIA/IeH, 00BEMOB).
Hcnonb30BatTh Npu pelieHuH
CTEPEOMETPUYECKUX 3a]1a4
TUTAaHUMETPHIECKHUE (PaKThI

U METOJIBI.

[TpoBOIUTE TOTHYECKH KOPPEKTHBIC
JIOKa3aTeNIbHbIE PACCYKACHUS

IIPY PEIICHUN CTEPEOMETPHICCKUX
U TUTAHUMETPUUYECKHX 3a/1a4.
CpaBHHBaThH U aHATU3UPOBATH
peabHbIE CUTYaIlUU U BBISBIISTH
BO3MOYXHOCTb €€ MOACITUPOBAHUSA
Ha SI3bIKE TECOMETPHH.
MonenupoBaTh peaibHy0 CUTYaIIUIO
Ha SI3bIKE TEOMETPHUH U UCCIICAO0BATH
MOCTPOEHHBIE MOJIEJIH, B TOM YHCIIC
U C UCTIOJIb30BaHUEM armapara
anreopsol.

Hcnonps30BaTh KOMITBIOTEPHBIC
IPOTPaMMBI TIPU PEIICHUH 3a]1a4.

[TosywyaTs mpeacTaBiaeHUE O TEOMETPUU

KaK O pa3BUBAIOLIEHCS HAYyKe,
VCCIIENYIOLIEH OKPYIKAIOLINN MHUP,
CBSI3aHHOM C peabHBIMU 00BEKTAMH,
IIOMOTAIOIIEN PELIUTD PEAIbHBIE
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YKU3HEHHBIE CUTYalUu O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX NH)KCHEPHBIX U
KOMIIBYOTEPHBIX TEXHOJIOIMI

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTUKA»

INOACHUTEJIBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposTHOCTh M CTATUCTHKA» YIIyOJIEHHOIO YPOBHSI SIBIISIETCS
IPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4EOHOro Kypca yriiyOJIEHHOTO YpOBHS
Ha YpOBHE cpenHero oOmero oOpa3oBaHus. YYeOHbII Kypc IpeaHa3HaueH
st (OopMHUpOBaHUS Y OOYYAIONIMXCS CTATUCTUYECKOW KyJbTYphl M MOHUMAaHHS POJU
TEOPUU BEPOATHOCTEM KaK MAaTEMATHYECKOTO MHCTPYMEHTA ISl U3yHYEHUS CIIy4arlHBIX
COOBITUH, BEIMUYUH U nporeccoB. [Ipu n3yuenun kypca o0oramaroTcsi NpeacTaBIeHUs
oOy4Jaronmxcs 0 METOAAaX UCCIEI0BaHUs U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU W OOLIHOCTH MaTEMaTHYECKUX METOJOB IO3HAHMS KaK HEOThEMJIEMOU
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Coneprxanrue y4eOHOTO Kypca HalpaBJI€HO HA 3aKPEIUICHHE 3HAHWM, MOTYYEHHBIX
OpU WM3YYEHMHM Kypca Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, U Ha pa3BUTHE
IIPEACTABICHUN O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBA3SX MEXIY HUMU HAa Ba)KHBIX
IIPUMEpax, CHOKETbl KOTOPBIX IMOYEPIIHYTHI M3 OKpyXKarolero mupa. B pesynbrare
y oOydalluxcss JOJDKHO  CPOpMHUPOBATBCA  MpEACTaBiIeHUE O  Hauboliee
YHOOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIIONb3YEMBIX ISl ONTMCAHUS
AHTPOINIOMETPUUECKUX U JeMOrpapuuecKux BEJIMYUH, TOTPEIIHOCTEN B pa3IMuHbIE poJa
U3MEPEHUSX, JUIMTEIIbHOCTH  0€30TKa3HOM  pabOThl TEXHUYECKHX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBIsSETCA
0a3oil i1 OCBOEHHUS BEPOSATHOCTHO-CTATUCTUYECKUX METO/IOB, HEOOXOIUMBIX
CIEHHUAINCTAM HE TOJBKO HMHKEHEPHBIX CIEHHAIBHOCTEM, HO TAKXE COLMAIBHBIX WU
MICUXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe HUCIOJIb3YIOT anmnapar aHaiu3a 0oJbIIUX JaHHBIX. LleHTpanbHy10 YacTh yueOHOTO
Kypca 3aHMMaeT O0CyXJeHUE 3aKOHa OOJIbIIMX 4YHCcel — (PYyHIAAMEHTaJIbHOIO 3aKOHA
IPUPOJIbI, UMEIOLLEr0 MaTEMAaTUYECKYI0 (hOpMaTH3aIHIO.

B coorBercTBMM C yKa3aHHBIMH LEJIAMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh W CTaTHCTHKa» HAa YIIyOJEHHOM YPOBHE BBIJICIEHbI OCHOBHBIE
coliepkatenbuble JUHUM: «CiydailHble COOBITHS M BeposTHOCTH» M «CiyualiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMUMO OCHOBHBIX JTUHUM B YU€OHBIN KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU I'padoB
U TEOPUU MHOXKECTB, HEOOXOIUMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOr0 Kypca U CMEXKHbBIX MAaTEMaTHYECKUX YUEOHBIX KYypPCOB.

Copepxanne nuHuM «CiydaliHble COOBITHUSI U BEPOATHOCTH» CIYXHT OCHOBOM
Uit (OpMUpPOBaHMS TPEACTABICHUM O PpaclpeleeHUH BEpOSITHOCTEH MEXIy
3HAQYEHUSMM CIIyYalHBIX BEIWYMH. BakKHYH0 4acTh B 3TOW COJEPKATEIBbHOM JIMHUU
3aHUMAET U3yYEHHE T€OMETPUUYECKOTO U OMHOMUAIBHOTO pacIpeiesieHuid 1 3HaKOMCTBO
C X HEMPEPBIBHBIMU aHAJIOTaMU — MOKa3aTeIbHbIM U HOPMAJIbHBIM PaclpeleICHUSMU.
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Templ, CBSI3aHHBIE C  HEOPEPHIBHBIMU  CIyYallHBIMM  BEJIMYMHAMH H
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHue oOydaroluXcsi HA ONUCAaHUM U U3YUYEHUU
CIIy4allHbIX SIBJIEHUH C TIOMOIIBIO HENpepbIBHBIX (QYHKIMI. OCHOBHOE BHHMaHUE
yAEINAETCs MOKA3aTEIbHOMY U HOPMAJIBHOMY PacCIpEACIICHUSM.

B yuebGHOM Kypce npenycMaTpuBaceTCsl 03HAKOMUTEIIBHOE U3YUEHHUE CBSI3U MEXKIY
CIIy4alilHBIMH BEJIMYMHAMHU U OIMCAaHUE OSTOM CBS3U C MOMOIIBI0 KOA(PUIIUEHTA
KOPPEJSILIUU U €r0 BHIOOPOYHOIO aHAJIOra. DTH JIEMEHTBI COJAEP/KaHUsI Pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHus», U3YUCHHYIO Ha YPOBHE OCHOBHOTO OOIIero oopazoBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB alIreOpbl U TEOMETPUH.

Emé oauH sneMeHT colepikaHus, KOTOPbIM NpeIaracTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IOCJIEJIOBATEIBHOCTh CIIy4YallHbIX HE3aBUCHUMBIX COOBITHH, HACTyHArOIIUX
B eAuHULy BpeMeHH. O3HaKOMJIEHHE C pacHpelesieHUEM BEPOSTHOCTEW KOJIMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOIIMIA XapaKTep U ABISETCS aKTyalbHBIM JUIS OyIylInX
aOUTYpUEHTOB,  MOCTYMAIONIMX  HAa  y4yeOHbIE  CHEUUAJBbHOCTH,  CBSI3aHHBIE
C 00I11€CTBEHHBIMH HayKaMH, [ICUXOJIOTUEH U YIIPABIICHUEM.

Ha uzydyenue yuyeOHOro Kypca «BeposSTHOCT M CTaTUCTHMKa» Ha YINIyOJIEHHOM
ypoBHe otBoauTcs 68 dacoB: B 10 kinacce — 34 yaca (1 yac B Henemo), B 11 kiacce —
34 qgaca (1 gac B Hezen).

COAEPXAHUE OBYYEHUA
10 KITACC

I'pad, cBs3ubIil rpad, nmytu B rpade: nukibl U nenu. CreneHb (BaJeHTHOCTH)
BepiuHbl. ['padsl Ha mockoctu. [lepeBbs.

CrnyyaliHble SKCHEPUMEHTBHI (OMBITHI) W CIy4alHbIE COOBITHS. DJEMEHTapHbIC
coOpITUs  (Mcxoabl). BeposATHOCTH ciydailHOTO CcOOBITHS. bBnM30CTh YacTOThI U
BEPOATHOCTH cOOBbITUN. Cily4ailHble OMNBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU
COOBITUSIMH.

Onepauun Haj COOBITUAMU: TepeceueHue, OOBEIUHEHHE, MPOTHUBOIOIOXKHBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXEHHE BEpPOATHOCTEH. JlepeBo ciay4alHOro
skcriepumenTa. Dopmyna mosHOW BeposTHOcTH. Dopmyna baiieca. HeszaBucumblie
COOBITHA.

bunapHbIil ciayyaliHbIil ONbBIT (MCHBITAHME), ycnex M Heynada. HeszaBucumele
ucneiTanus. Cepusi HE3aBUCHMBIX HCIIBITAaHUI 10 mepBoro ycmnexa. IlepecraHoBKH U
¢dakropuan. Yucno coueranuit. Tpeyronsuuk [lackans. ®opmyna 6uHoma HetoToHa.

Cepust He3aBucUMBIX HcnbiTaHui bepuymnu. CiydaliHblii BEIOOpP U3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnasa BennunHa. Pacnipenenenue BepodarHocTed. JluarpaMmma pacupeaeieHus.
Onepaunn Hajx cily4allHBIMU BEJIMYMHAMH. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YKCIIe TEOMETPUYECKOEe U OMHOMHUATBHOE.
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11 KIIACC

CoBMeCTHOE paclpeiesIeHue JBYX Clly4alHbIX BeIUM4nH. HezaBucumele ciayyaiHble
BEJINYUHBI.

MatemaTnueckoe OXUAAHUE CIy4yailHOW BeiauuuHbl (pacnpezneneHusi). [Ipumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHMeE, JoTepes). MaTteMmaTtnyeckoe
OXKuJaHue OWHApHOW CIIy4allHOM BeNWYMHBI. MaTeMaTHUYeCKOe O0KHJAHUE CyMMBbI
CIIy4ailHbIX BEJIMYHMH. MaTeMaTH4eCKOe 0KHUJIaHNE TEOMETPUUECKOTO 1 OMHOMUAIIBEHOTO
pacrpeeIeHumn.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (paclpenescHus).
HMucnepcust OMHApHOM  Cily4ailHOM  BeJWYMHBL. MareMaTHyecKkoe  O0KHJIaHHE
IIPOU3BEICHUS U JHUCIIEPCUs CYMMBI HE3aBUCHMBIX CIIyYalHBIX BeJIMYUH. J(ucnepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOTO pacipeneiaeHus. Jucnepcust u craHaapTHOE
OTKJIOHEHUE T€OMETPUYECKOTO PACIIPEIEIICHHUS.

HepaBenctBo YeoOniméBa. Teopema UYeOwnméBa. Teopema bepnymnu. 3akon
OonpIIMX yKcen. BeIOOpOUHBI MeTOA uccienoBaHuid. BrIOOpOUHBIE XapaKTEpUCTUKH.
OueHuBaHNe BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM JaHHBIM. [TpoBepka mpoctermmx
TUIIOTE3 € MIOMOILIBIO U3YYEHHBIX PACIPEACICHUN.

HenpepeiBHble  ciydaiiHble  BennuuHBL.  [Ipumepsl. @DyHKIMS  IUIOTHOCTH
BEPOSITHOCTH paclpesencHus. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBa. 3a1auu,
IIPUBOJAIINE K IOKA3ATEIBHOMY PACIPEACIICHUIO. 3a/1a4H, IPUBOISIINE K HOPMAIbHOMY
pacrpeneneHno. OyHKIMA IOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEICICHHUS,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacnpenenenus. OyHKIuUs MI0THOCTU
Y CBOMCTBA HOPMAJIbHOTO PaCIPEACICHUSI.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajauu, MPUBOJSLINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciy4ailHeix BenuduH. KoagduimeHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAONIOACHUS JBYX BEIWYUH. BBIOOPOUYHBIN KOAIPGUUHUEHT KOPPENSLHH.
Paznuumne mexnay NMHEHHOW CBA3BIO M NMPUYMHHO-CIEACTBEHHOW CBS3bIO. JIMHENHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOygaroniuiicss Hay4YuTCs:

CBOOOJHO OIEPUPOBATH MOHATUAMU: Tpad, MIOCKUil rpad, cBI3HBIN rpad, NyTh
B rpade, LieMnb, LUK, JEPEBO, CTENEHb BEPIINHBI, JEPEBO CIyUYalHOTO HKCIIEPUMEHTA;

CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: CIIyYalHBIA SKCIIEPUMEHT (OIBIT), CIydyaiiHOE
COOBITHE, 3JIEMEHTApPHOE ClydyailHOe CcOObITHE (PJIIEMEHTAPHBIM HMCXOMA) CIy4ailHOTO
OMbITa, HAXOAWUTh BEPOSTHOCTH COOBITUM B ONBITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoIUTh U (POPMYJIHMPOBATH COOBITUSA: TIEpEeCceUeHHe, OOBEIWHEHUE aHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JTAHHOMY, UCIOJIb30BaTh JUarpaMmmbl Jiliepa,
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KOOPAMHATHYIO MPSAMYIO JJIsl pEIIeHUs 3a7ad, MOJIb30BaThCs (POPMYJION CIIOKEHUS
BEPOSTHOCTEH JIJIs1 BEPOSTHOCTEH JIBYX U TPEX CIyYallHBIX COOBITHI;

OIEPUPOBATH IOHATHUIMU: YCIOBHAsl BEPOSATHOCTb, YMHOXXEHHE BEPOSITHOCTEH,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaWHOTO HKCIIEPUMEHTA, HaXOAUTh BEPOATHOCTH
COOBITHI ¢ TOMOILBIO MTPaBUJIa YMHOXKEHUS, IEPEBA CIIyYailHOTO ONBITA, UCIIOJIb30BaTh
dbopmyny mosHOM BeposiTHOCcTH, Gopmyny bailieca mpu pemieHun 3agad, ONPEACNATH
HE3aBUCUMOCTb COOBITHI 11O (hOPMYJIE U IO OPTaHU3ALMH CITyYallHOI'O SKCIIEPUMEHTA;

IPUMEHSTh U3YYEHHbIE KOMOMHATOPHBIE (DOPMYJIIBI JUIsl IEPEUUCIICHUS SJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad IO TEOpPUHU
BEPOSITHOCTEW;

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: OMHAPHBINA CIyYaWHBIN OMBIT (MCIBITAaHUE),
yCIIEX U HEyAa4a, HE3aBUCUMBIE UCITBITAHUS, CEPUSI UCIIBITAHUM, HAXOJIUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN A0 MEPBOrO yclexa, B CEpUU UCHBbITaHWN bepHyium,
B OIIBITE, CBSI3aHHOM CO CIIy4aliHbIM BEIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO OIEpUpOBaTh MOHATHAMH: ClydyailHas BEJIMYMHA, pAaCIpeaeIcHUe
BEpPOSITHOCTEW, JMarpaMma paclnpeiesieHus, OWHapHas cllydaiiHas BeJWYHHAa,
reoMeTpUYECKOe, ONHOMUATILHOE paclpeieNiCHUE.

K koniy 11 kiaacca oOyvaroniuiicss Hay4YuTCs:

OIEpUPOBATh MOHATUSAMHU: COBMECTHOE PACIIPEACIICHUE IBYX CIyYalHbIX BEJIMUYUH,
UCIIOJIb30BaTh TaOJMUIly COBMECTHOIO pAacHpeleieHUs] JBYX CIy4YallHbIX BEJIMYUH
JUIS BBIJICJICHUST PACHPENCIICHUS KaXIOW BEIWYMHBI, OIPEIEICHUS HE3aBUCHUMOCTH
CIIy4ailHbIX BEJIMYMH;

CBOOOJTHO ONEpUpPOBaTh MOHATHEM MATEMATHUYECKOIO OXUIAHUS CIydalHOU
BEJIMYUHBI (paclpenesieHus), NPUMEHATh CBOMCTBA MaTEMaTUYECKOTO OKUJAHUS
OpU pEIIeHUU 3a7ad, BBIUMCIATH MAaTEMaTHYECKOE OKHUJaHHEe OWHOMMAIBLHOTO U
r€OMETPUYECKOTO PACIIPEAECIEHUN;

CBOOO/ZIHO OINEpUpPOBaTh MOHATUSAMU: JUCIEPCHUS,, CTAHIAPTHOE OTKJIOHEHUE
CIIy4YalHOW BEJIMYMHBI, NPUMEHATh CBOMCTBA JUCIIEPCHM CIy4allHOM BEJIWYUHBI
(pactipenenieHus) NpU pEUIEHUH 3a/ay, BBIYKMCIATH JHUCIEPCUI0 M CTaHAApTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAJILHOTO pacipe/leieHUI;

BBIUKCIIATh BBIOOPOYHBIE XAPAKTEPUCTHKU MO JAHHOW BBHIOOPKE M OLEHUBATH
XapaKTepUCTUKU  TIeHEepajJbHOW  COBOKYMHOCTHM  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OIIeHUBaTh BEPOATHOCTU COOBITUA UM TPOBEPATH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, TTOJIb3YSCh N3YUEHHBIMU PACIIPEACICHUSMH.
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TEMATHYECKOE INIAHUPOBAHUE

10 kamace
HazBanue KonuuectBo OcHOBHBIE BU/IBI ICSITEIIBHOCTH
pazzeina (TeMbl) 4acoB OchoBHoe conepxkanne 00yJaromuxcs
DeMeHTHI Teopuu rpados 3 I'pad, cBsa3HBIN rpad), MpeaACTaBICHHUE [IpeacTaBasiTh OOBEKTHI U CBS3H
3a/1a4M C MOMOIIbIO Tpada. MEKTy HUMU € MOMOIIIBI0 rpada,
Crenenb (BaJICHTHOCTh) BEPILIUHBI. HAXOJIUTh ITyTH MEKy BEPIIIMHAMHU
[TyTs B rpade. Llenu u nukIbL. rpada.
I'padst Ha mnockoctu. [depeso Breienarts B rpade 1enu v MUKk,
CIIy4allHOTO 3KCIIEPUMEHTA CrtpouTth IepeBO MO ONMUCAHUIO
CIIy4alHOIO OMbITa, OMUCHIBAThH
Clly4aliHbIe COOBITHS B TEPMUHAX
JepeBa.
Pemate 3aga4um ¢ moMoIipro
rpados
CityyaliHbI€ OTIBITHI, 3 CrnyyaiiHble 3KCTIEPUMEHTHI (OIBITHI) Briaensate u onuceiBaTh

CITy4aiiHbIE COOBITHS
BEPOSTHOCTU COOBITUI

U CITy4ailHbIe COOBITHS. DJIEMEHTapHbIC
coObITHs (Mcxoabl). BeposiTHOCTH
ciy4yaitHoro coObITHs. BeposTHocTn
COOBITHI B OIBITAX

C PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMU
COOBITHSAMHU

ClIy4aifHbIe COOBITHS B CITy4aitHOM
OTIBITE.

@opMyJIMPOBATH YCIIOBHS ITPOBEACHUS
CIIyYaliHOTO OIIBITA.

HaxoauThk BepoSITHOCTH COOBITHIA

B OINBITAX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU UCXOAaMHU
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Onepanuun

HaJ MHOKECTBaMU

1 COOBITUSIMU.
CrnoxxeHre 1 yMHOKEHUE
BEPOSITHOCTEM.

Y coBHAsI BEPOSATHOCTD.
HesaBucumebie coObITHSA

[Tepeceuenne, 00beTMHEHNE MHOYKECTB
U COOBITHI, MPOTHUBOIIOIOKHBIC
cobniTus. DopMyIa CIOKEHHS
BEPOSATHOCTEN Y CIIOBHAS BEPOATHOCT.
YMHOKEHNE BEPOSITHOCTEM.

dopMya yCIOBHOM BEPOATHOCTH.
®opmyJia MOIHON BEPOSITHOCTH.
®opmyiia barieca. HezaBucumsbie
COOBITHS

Hcnonb3oBath nuarpaMmbl Jijepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepalui

HaJl COOBITUSIMHU.

OueHnBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITHI 1O MEpPE HACTYTLICHUS
JOPYTUX COOBITHI B CIIy4ailHOM OIIBITE.
PemaTte 3agaun, B TOM 4ucie

C UCITOJIb30BAHUEM JIEPEBA CITYYAMHOTO
ombITa, POPMYJT CIOKECHHUS

Y YMHOXKEHUSI BEPOSITHOCTEH

DneMeHTbl KOMOMHATOPUKHU

KombOunaTopHOE MpaBuiIo0 yMHOKEHUS.
[lepectanoBku u (aktopuan. Yucno
coueranuil. Tpeyrompauk [lackans.
®opwmyia buHomMa HetoToHa

@opMyIHMpPOBATH U TI0KA3BIBATH
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHHS,
U3y4YEHHbIE KOMOMHATOPHBIE (OPMYJIbI
JUISI IEPEYMCIIEHHS] DJIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEMEHTAPHBIX COOBITUI B CIIy4ailHOM
OTIBITE.

[Tonw3oBaThes hopMynoi u
TpeyrosbHUKoM ITackans

JUTS OIPEJEIEHUS YUCIIA COYETAaHU M.
[Ipumensarts Gpopmyiry OuHOMA
Hprorona s mpeoOpazoBaHus
BBIPA)KCHUHN
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Cepun nocnenoBaTeNbHbIX 5 buHapHbIii CiiydailHbIA OIBIT Pa36uBaTh CI10KHbBIE IKCTIEPUMEHTHI

ucnpiTanuid. McnbiTanus (ucnibiTaHue), ycrexX U Heylaya. Ha OTAEJIbHBIE UCTIBITAHUS.

bepuymn. He3zaBucumele ucnbITaHus. Pematp 3a1aun Ha ouck

Crny4aiiHbIii BBIOOD Cepust He3aBUCUMBIX UCTIBITAHUM BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o neporo ycnexa. Cepus VCIIBITAaHUU 110 IIEPBOTO yCIIeXa U
HE3aBHCUMBIX UCIIBITAHUM bepHyun. B CEpHUAX UCIBITAaHUM bepHyun,
CiyyaiiHbIii BHIOOp M3 KOHEUHOM a TAKXKE B OIBITAX CO CIIyYalHBbIM
COBOKYIIHOCTH. BbIOOPOM M3 KOHEUHO COBOKYITHOCTH
[IpakTruueckas padora C UCIIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BaHUEM DJIEKTPOHHBIX ¢dakToB U HopMyJI, B TOM YUCIIE B XOE
TadJInI IPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHAAPTHBIX (PYHKIMI
City4aiiHble BEJTMYMHBI 14 Crnyuaitnas BenmnuuHa. Pactipenenenue OcBauBarh NOHATHS: CITydailHas

U pacrpeaesneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4alHbIMU BEJIMYNMHAMMU.
[Ipumepsl pactipenenennii. bunapnas
Cly4yalHas BENU4HHA. [ 'eomeTprueckoe
pacn-penenenue. buHoMuaabHOE
pacnpeaenenue. Marematuyeckoe
0XKWJIAHWE CITyYalHOU BEJIMYUHBI.
CoBMecCTHOE pacpeeneHUe IByX
Cly4yalHbIX BenuunH. HezaBucumele
Cily4aiiHble BeTuurHbl. CBOMCTBA
MaTEeMaTHYECKOTO OKUIaHUA.

BEJIMUMHA, pacrpeiesieHue, Tabimia
pacrpenenesus, [uarpamma
pacnpeneseHusl.

HaxonuTk 3HaueHUs1 CyMMBI 1
MPOU3BEICHUS CITyYaHBIX BEJIIMYMH.
CrtpouTh OMHApHBIE pacIpeaesICHUs
10 OTMMCAHUIO COOBITUI B CITyYalHBIX
onbiTax. CTpOUTH U pacro3HaBaTh
reoMeTpUYECKOe U OMHOMHUATILHOE
pacnpenesneHusl.

Pemrats 3agaun Ha BEIYKMCIICHUE
MaTeMaTHYECKOrO OKUAHUS.
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MareMatuueckoe 0uaaHe OMHapHON
CIIy4YaliHOW BEJIUYUHBI.
MaremaTnyeckoe OKuJaHue
r€OMETPUYECKOT0 1 ONHOMHUAIILHOTO
pacnpeaenenui. Jlucnepcus u
CTaHJapTHOE OTKIIOHEHHE. J(ucnepcus
OMHaApHOM CITy4ailHOW BEJIMYUHBI.
CBoiicTBa THCTIEPCUU.
MaremaTu4yeckoe 0OXKUJaHue
IIPOU3BENCHUS U IUCIIEPCUSI CYyMMBI
HE3aBUCUMBIX CIyYalHbIX BEJIMUUH.
Jucnepcusi OMHOMUATEHOTO
pacIpeeiieHus.

[IpakTuueckas padbota

C UCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOIIUI

CTpOI/ITB COBMCCTHBIC PACIIPCACIICHUA.

N3y4dars cBOMCTBAa MAaTEMAaTHUYECKOTO
0’KHJIaHHS.

Pemars 3agaun ¢ nomMo1upro
V3YUYCHHBIX CBOVCTB.

1o n3yueHHsiM (hopmyJsiaM HaXOAUTh
MaTEeMaTHYECKHUE OKUTaHUS
CIIy4alHBIX BEJIMYMH, UMEIOLIUX
reOMEeTPUUECKOEe U OMHOMHUATBHOE
pacrpeneieHus

OcBauBarth NOHATHSA: JUCTIEPCHSI,
CTaHAAPTHOE OTKJIOHEHUE CIIyYalHOU
BEJIMYMHBI.

Haxonuts nucnepcuto

10 PACTPEIEIICHHUIO.

N3y4dars cBOMCTBA AUCTIEPCUM.

[To uzyuennsiM hopmysiaM HaXOIUTh
JUCIIEPCHUI0 OMHOMHUAIBLHOTO
pacrpeneneHus, B TOM YUCIIE B XO/I€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34
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11 KJIACC

Hazganue KommuectBo OCHOBHBIE BU/IBI JICSITEILHOCTH
OcHOBHOE coJIep/KaHue
paznena (TeMbl) 4acoB 00yJaroImuxcs
3aKoH OOIBIINX YHCET 5 HepasenctBo YeOrpméBa. Teopema Pa30upats mokazaTenbcTBa TEOPEM.

Yeoniména. Teopema bepnyiuu.
3akoH OoJibIIuX yKces. BoIOopouyHbIi
METOJI UCCIEAOBAHUM.

[IpakTrueckas padora

C UCIIOJIB30BaHUEM DJICKTPOHHBIX
Ta0JIUII

OcBauBath BEIOOPOYHBIA METO/T
HCCJICIOBAHUI, B TOM YHCIIE B XO/I€
MPaKTHYECKON paboOThI

DJIeMEeHThl MATEMATHYECKOU
CTATUCTHUKH

I'enepasibHass COBOKYIIHOCTD U
cily4aifHasi BHIOOpKa. 3HaKOMCTBO

C BEIOOPOYHBIMH XapaKTEPUCTUKAMHU.
O1LieHKa CpeTHETO U JUCTIEPCUU
reHepaIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapakTepucTuk. OlieHUBaHUE
BEPOSITHOCTEN COOBITUI MO BHIOOPKE.
Craructuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOWCTB U3YYEHHBIX PACIIPEICIICHUM.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM JIEKTPOHHBIX
TaOJIALL

OcBauBaTh MOHATHS: T€HEPATbHAS
COBOKYIHOCTb, BRIOOPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCIICPCHS.
Boruucnsats BeIOOpOUYHBIE
XapaKTEPUCTUKN M HA KX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
IE€HEpPaIbHON COBOKYITHOCTH.
OcBauBaTh OHATHUS: CTATHCTHYCCKAS
TUTIOTE3A.

OreHnBaTh BEPOSITHOCTH COOBITHH U
MIPOBEPATH MPOCTEHUININE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJI€ B X0J1€ MPAKTUUYECKOM
paboThl
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HenpepriBHbIE ciiydaiiHble
BEJIMYMHBI (pacrpeiesieHus),
[IOKAa3aTeJIbHOE U
HOPMAJIBHOE PacpeeIeHUs

[IprMepbl HEPEPBIBHBIX CIyYaHBIX
BeJIMYrH. OyHKIUS ITIOTHOCTH
BEpOSATHOCTH. PaBHOMEpHOE
pacupenenenue. IIpumeps! 3ana4,
IIPUBOSIINX K [TOKA3aTEIBHOMY

Y K HOPMJIbBHOMY PacIIpeIeICHUSM.
@yHKIMS UIOTHOCTH BEPOSITHOCTH
IIOKa3aTeJIbHOIO PACIIPEIEICHUS.
@yHKIMS ITIOTHOCTH BEPOATHOCTH
HOPMAJIBHOTO PacIpeIeIeHus

3HAKOMUTLCS ITOHATHUSIMU:
HETpPEPbIBHAA CTyYailHas BEJIMUYHMHA,
HETIPEPHIBHOE PacCIpe/IesICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauThk BeposTHOCTH COOBITHI
10 TaHHOUW (QyHKIIMU

IUIOTHOCTH.

3HAKOMUTBLCS C TOHITUIMU:
MOKa3aTeIbHOE pACTIPEAECIICHNUE,
HOPMaJIbHOE PacIpeAeICHHE.
BriaensTe 1o onucaHuio ciiy4yaiHble
BEJIMYUHBI, pACIIPEECTICHHBIC

10 MOKAa3aTEJIbHOMY 3aKOHY,

110 HOpMaJIbHOMY 3aKOHY.
Pa3bupate npumepsl 3a1a4,
MPUBOAAIIUX K MOKA3aTEIIbHOMY
pacIpeesiEeHUIO U K HOpMaJIbHOMY
pacnpeiesICHUIO

Pacmipenenenue Ilyaccona

ITocnemoBaTeIbHOCTH OJUHOYHBIX
HE3aBHCUMBIX COOBITHH.

[Tpumep 3anaun, npuBOAAILICH

K pacnpenenenuto [lyaccona.
[IpakTrueckas pabora

C UCIIOJIb30BaHUEM DJICKTPOHHBIX
TaOJIUL]

BriaensaTe 1o OnucaHuio Ciry4anHoro
OITbITA BEJIMYUHBI, PACITPEICIICHHBIE
1o 3akony Ilyaccona.

Pemiate 3agauyu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI C IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0JIHII
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CBs13b MEXy CITy4allHBIMU
BEJIMYMHAMU

KoBapuanus 1Byx Ciay4alHbIX
BennurH. Koaduiment koppesium.
CoBMecTHBIE HAOIIOEHUS IBYX
BeJIMYMH. Be100pouHbIN KO huIineHt
Koppemsiiuu. Pasnuune Mexay
JIMHEWHOU CBS3bI0 U PUYNHHO-
CJIIEICTBEHHOU CB:3b10. JInHEHHAs
perpeccust. [Ipaktuueckas pabora

C UCTIOJIb30BAaHUEM AIIEKTPOHHBIX
TabJInIL

OcBauBaTh NOHATHUSA: KOBapHUAIIHS,
KOA(PGUITUEHT KOPPEALUH, THHEHHAS
3aBUCUMOCTb.

OrneHnBaTh XapakTep CBA3H MEXKIY
CIIy4aifHBIMHU BEJIMYUHAMH, UCXOJIS

U3 IPUPOJIbI TaHHBIX U BBIYUCIEHHBIX
XapaKTEePUCTHK.

Hcnonp30Bath AMarpaMmbl
paccenBaHus 111 U300paKeHus
COBMECTHOTO pacCEeMBaHUs

JAHHBIX.

Haxonutb koapuiuenTsr ocu
JauarpamMmbl, B TOM YHCIIE B XOJI€
PaKTHUECKOHN paboTHI C MPUMEHEHUEM
CTaHAAPTHBIX PYHKIMI

O00011eHME U
cUcTeMaTH3aIus 3HAaHUN

11

[IpeacraBieHne JaHHBIX C IOMOILBIO
TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OTBITHI

C pPaBHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU COOBITUAMH,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHH ¢ MpUMEHEHHEM (POpMYIT U
rpauuecKkux METO0B
(koopauHaTHAs TIpsiMast, IEPEBO,
auarpaMma Jusepa), CiaydanHble

[ToBTOPATH N3YyUEHHOE 1 BBICTPAUBATh
CHUCTEMY 3HAHUU
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BEJIMYMHBI U pACTIPEACIICHHUS,
MaTeMaTHYECKOE OKUTAHUE
CIIy4YaliHOM BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB
Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHoXecTBO, ornepaluy Ha, bubmorexa LIOK
1 MHO)KGCTBM;H B ExliBoﬁcia 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
bubmuoreka [JOK
2 Juarpammel Ditnepa-Benna 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
IIpuMeHeHne TeOpETUKO- bu6nuorexa [IOK
3 MHO>KECTBEHHOTO afmnapara s 1 https://lesson.academy-
pelieHus 3a1a4 content.myschool.edu.ru/02.5/10
P .
alMoOHAIbHBIC YUCITA BuGmiorexa LIOK
OOBIKHOBEHHBIE U JECSITUYHBIC
4 6L, HIDOLCHTEL GeCKOHETHEL 1 https://lesson.academy-
APODH, TIPOKt ’ content.myschool.edu.ru/02.5/10
NePUOANYECKHUE TPOOH
PanmonansHble yncna.
HHOHATBHRIC AT bubmuoreka [JOK
OOBIKHOBEHHBIE U JECSITUUHBIC
5 6L [IDOLCHTEL GeCKOHETHEL 1 https://lesson.academy-
APODH, TIPOTt ’ content.myschool.edu.ru/02.5/10
MEePUOANYECKHE TPOOH
[Tpumenenue apobeit u bubnnoreka [JOK
6 MPOIICHTOB TS PEIICHHUS 1 https://lesson.academy-
MPUKJIATHBIX 33724 content.myschool.edu.ru/02.5/10
7 [Tpumenenue npobdeit u 1 bubmuorexka [JOK

MIPOIICHTOB JIJISl PEIICHUSI

https://lesson.academy-
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MPUKJIAJHBIX 3a7a4

content.myschool.edu.ru/02.5/10

JlericTBUTEIbHBIC YHCTIA.

bubmuoreka [JOK

8 Parnmonanbubie n https://lesson.academy-
UppalnvoOHaTIbHBIE YUCIIA content.myschool.edu.ru/02.5/10
Apudmerrdeckue oneparnuu ¢ bubmmorexa HOK

9 N https://lesson.academy-
ACHCTBITCILHIVIT HHETANH content.myschool.edu.ru/02.5/10
Mopynb qeHCTBUTEIBHOTO YHCIIa bubmmorexa HOK

10 N https://lesson.academy-

1 ero cronetra content.myschool.edu.ru/02.5/10
[TpubnmxEHHBIC BEIYUCIICHUS, BuGmiorexa LIOK
11 EpoalfzisaOprmeHm’ HpHHa https://lesson.academy-
pevgyﬂbTaTa content.myschool.edu.ru/02.5/10
BBIUMCIICHUH
OCHOBHBIE METO/IbI pEIIECHUS bubnuotexa [JOK

12 IENTBIX ¥ POOHO-PAIIMOHATBHBIX https://lesson.academy-
ypaBHEHHI U HEPABCHCTB content.myschool.edu.ru/02.5/10
OCHOBHBIE METO/IbI pELICHUS bubnunoreka [JOK

13 IENTBIX ¥ JPOOHO-PAIIMOHATBHBIX https://lesson.academy-
ypaBHEHHI U HEPABCHCTB content.myschool.edu.ru/02.5/10
OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK

14 HENBIX U APOOHO-PAlMOHATEHBIX https://lesson.academy-
YpaBHEHUI U HEPABEHCTB content.myschool.edu.ru/02.5/10
MHOFO‘{JICHUBI OT OJIHOM BuGmiorexa LIOK

15 f;i ?ézi:;:'iiﬁ:f:qﬂel{ c https://lesson.academy-

content.myschool.edu.ru/02.5/10
octaTtkoM. Teopema besy

16 MHOTOYJIEHEI C IIEIBIMI but6mmoreka [IOK



https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10

ko3P duumentamu. Teopema
Buera

https://lesson.academy-
content.myschool.edu.ru/02.5/10

Pemenne cucreM TUHENHBIX

bubmuoreka [JOK

17 . https://lesson.academy-
YPaBHeHIH content.myschool.edu.ru/02.5/10
Pemrenne cucrem TMHEHHBIX Bubmmorexa LIOK
18 . https://lesson.academy-
ypagHemH content.myschool.edu.ru/02.5/10
Marpuua cucteMbl JIMHEUHBIX
o Qe
19 reOMeTqueCK’Hﬁ MBI 1 https://lesson.academy-
. content.myschool.edu.ru/02.5/10
CBOHMCTBA, BBIYHCJIICHHUEC €T'0
3HAYCHUA
Onpenenurens MaT]I\)’I/II_[BI 2X2, BuGmiorexa LIOK
20 ZZ;:}Z:TEBPIIEEzizgnceM:rlzn " https://lesson.academy-
’ content.myschool.edu.ru/02.5/10
3HAYCHUA
[Ipumenenue onpenennurens s bu6nuorexa [IOK
21 peLIeHHs CUCTEMBI JTMHEHHBIX https://lesson.academy-
ypaBHEHHHA content.myschool.edu.ru/02.5/10
Pemenne npukiagHbIX 3a/1a4 ¢ bu6mmorexa [IOK
22 [IOMOIIBIO CUCTEMBI TUHEWNHBIX https://lesson.academy-
ypaBHEHHHA content.myschool.edu.ru/02.5/10
Pemenne npukiagHbIxX 3a/1a4 ¢ bu6mmorexa [IOK
23 ITOMOIIBIO CHCTEMBI JIMHEHHBIX https://lesson.academy-
ypaBHEHHIA content.myschool.edu.ru/02.5/10
24 KonTtponbHas pabora: bubmuorexa [IOK
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"PannoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHUCTEMBI
JIMHEWUHBIX ypaBHEHUN"

https://lesson.academy-
content.myschool.edu.ru/02.5/10

OyHKIHS, CITOCOOBI 3aIaHUS
¢ynkuuu. Bzaumnao o6patHbie

bubmuoreka [JOK

25 (ysku. Kommosuis https://lesson.academy-
N content.myschool.edu.ru/02.5/10
byHKIUI
I'paduk pyHKIHAM. bubmmoreka [JOK
26 DjeMeHTapHbIC PeoOPa30BaHUS https://lesson.academy-
rpaduKoB QyHKITHI content.myschool.edu.ru/02.5/10
O6nacte onpez[eneHIE;I " Bu6morexa LIOK
27 EHO)KGCTBO 3Haqerimn Gy https://lesson.academy-
yid GyHknud. [TpoMexyTKH content.myschool.edu.ru/02.5/10
3HAK ITOCTOSSHCTBA
YETHbIC M HEUETHBIC (PYHKIIMU.
[Iepuonnueckue (byH(II:I}lII/IHH Bubmiorexa LIOK
28 TTpOMEsKYTKH MOHOTOHHOCTH https://lesson.academy-
content.myschool.edu.ru/02.5/10
byHKIMHA
e
29 HAMEHBIIICE 3HAYCHIE hYHKIH https://lesson.academy-
content.myschool.edu.ru/02.5/10
Ha IIPOMEKYTKE
JIuHeiHas, KBaJipaTU4Has U bubmorexa HOK
30 100 6Ho-n1;HeﬁHas{ PR https://lesson.academy-
content.myschool.edu.ru/02.5/10
DIeMEeHTapHOE MCCIICIOBAaHNE U bubmuorexa [JOK
31 OCTPOCHHE TPAPHUKOB ITHX https://lesson.academy-

byHKIHI

content.myschool.edu.ru/02.5/10
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DJIeMEHTapHOE UCCIIEJOBAaHUE U

bubmuoreka [JOK

32 MOCTPOCHHE TPAPUKOB STHX https://lesson.academy-
byHKIHI content.myschool.edu.ru/02.5/10
bubmuorexa [JOK
CTeneHp ¢ MeNbIM MoKa3aTeIeM.
33 Eution HeoToma https://lesson.academy-
content.myschool.edu.ru/02.5/10
CTeneHb ¢ MeNbIM MoKa3aTeIeM. bubmorexa HOK
34 Exront HitoTora https://lesson.academy-
content.myschool.edu.ru/02.5/10
Crenennast GyHKIUS C Bubmiorexa IOK
35 HATYPAILHEIM H,_uenbiM https://lesson.academy-
nokasatenem. EE cpofictsa i content.myschool.edu.ru/02.5/10
rpadux
KonTtponbHas pabora: bu6nuorexa [IOK
36 "CrenenHas ¢pyHkuus. Eé https://lesson.academy-
cBoiicTBa u rpapuk"” content.myschool.edu.ru/02.5/10
ApudmeTnueckuiit KopeHb bubnnorexa [JOK
37 HaTypaJbHOHN CTENIEHU U €ro https://lesson.academy-
CBOICTBa content.myschool.edu.ru/02.5/10
Apudmerndeckuii KOpeHb bubmuorexa [JOK
38 HATypaJbHON CTEIICHH U €r0 https://lesson.academy-
CBOMCTBa content.myschool.edu.ru/02.5/10
[IpeoOpazoBaHUs YUCIOBBIX bubnmoreka [JOK
39 BBIpKEHUH, COIEPIKAITUX https://lesson.academy-
CTEMEeHU ¥ KOPHU content.myschool.edu.ru/02.5/10
[IpeoOpazoBaHUs YUCIOBBIX bubnmoreka [JOK
40 BBIPXCHH, COIePIKATIX https://lesson.academy-

CTCIICHU U KOpHU

content.myschool.edu.ru/02.5/10
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[IpeoOpazoBaHus YUCIOBBIX

bubmuoreka [JOK

41 BBIpaKEHUH, COEPIKAIIUX https://lesson.academy-
CTENEHU ¥ KOPHU content.myschool.edu.ru/02.5/10
WppanronaibHble ypaBHEHHUS. bubmmorexa [IOK

42 OCHOBHBIE METOIBI PEIICHUS https://lesson.academy-
UpPPaLMOHATILHBIX YPAaBHECHUN content.myschool.edu.ru/02.5/10
HppaunoHaibHble ypaBHEHUS. bubnnoreka [JOK

43 OCHOBHBIEC METO/IbI PEIICHUS https://lesson.academy-
UPPAUOHATIBHBIX YPABHCHUN content.myschool.edu.ru/02.5/10
HppaunoHaiibHble ypaBHEHUS. bubnnoreka [JOK

44 OCHOBHBIE METO/IbI pEIICHUS https://lesson.academy-
UppaIMOHATILHBIX YPAaBHCHHN content.myschool.edu.ru/02.5/10
PaBHOCHUITBHBIE TTEPEXO/IBI B bu6mmoreka [JOK

45 pELICHUH UPPalMOHATIBHBIX https://lesson.academy-
ypaBHEHHH content.myschool.edu.ru/02.5/10
PaBHOCWIIBHBIE ITEPEXO/BI B bubnnorexa [JOK

46 pEIICHUH HPPAIIHOHATBHBIX https://lesson.academy-
ypaBHEHHH content.myschool.edu.ru/02.5/10
PaBHOCWIIBHBIE ITEPEXO/BI B bubnuorexa [JOK

47 PEIIEHUH HPPAIIHOHATBHBIX https://lesson.academy-
ypaBHEHHIA content.myschool.edu.ru/02.5/10
PaBHOCWIIBHBIE ITEPEXO/BI B bubmuorexa [IOK

48 pELICHUH UPPaMOHATIBHBIX https://lesson.academy-
ypaBHEHHIA content.myschool.edu.ru/02.5/10
CgoiicTBa u rpaduk KOpHs n-onv Butmnorexa LOK

49 CTENCHI Kak pyHKLlHi 0OpaTHOi https://lesson.academy-

CTEIEHU C HAaTypaIbHbIM
[IOKa3aTeJIeM

content.myschool.edu.ru/02.5/10



https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10

CgoiicTBa u rpaduk KOpHs N-0if
CTeNeHH KaK (QyHKIMH 0OpaTHOM

bubmuoreka [JOK

50 CTeMeHT C HATYDATBHbIM https://lesson.academy-
content.myschool.edu.ru/02.5/10

InokKasareJieM
KonTpomapHas padora: "CpoiicTBa bubnmoreka [JOK

51 U TpaduK KOpHS N-Oi CTETICHH. https://lesson.academy-
WppanuonanbHble ypaBHeHUS " content.myschool.edu.ru/02.5/10
Crenens ¢ pallMOHATIBLHBIM Bubmorexa LIOK

52 IOKa3arejeM U €€ CBOMCTBA https://lesson.academy-

content.myschool.edu.ru/02.5/10

CreneHs ¢ palluOHAJIbHBIM bubmotexa HOK

53 N N https://lesson.academy-
HORAsATCICNM 1 c¢ cocTba content.myschool.edu.ru/02.5/10
CreneHs ¢ palluOHAJIbHBIM bubmotexa HOK

54 .. https://lesson.academy-
HORASATCIEN I ce Cromcta content.myschool.edu.ru/02.5/10
[lokazarenpHas QyHKIMS, €€ bubmmorexa LIOK

55 N ’ https://lesson.academy-
CBOHCTBA U rpagHK content.myschool.edu.ru/02.5/10
Hcnons3oBanue rpaduka bubmuorexa [JOK

56 GYHKIHU 715 pEIIeHus https://lesson.academy-
ypaBHEHHIA content.myschool.edu.ru/02.5/10
Hcnonb3oBanue rpaduka bubnmoreka [JOK

57 GYHKIHU 715 pEIIeHus https://lesson.academy-
ypaBHEHHIA content.myschool.edu.ru/02.5/10
IToka3arenbHblE ypaBHEHHUS. bubnmoreka [JOK

58 OCHOBHBIE METOJIBI PEIICHUS https://lesson.academy-

IIOKAa3aTeNNbHbIX YPABHEHUN

content.myschool.edu.ru/02.5/10
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IToka3arenbHble ypaBHEHHS.

bubmuoreka [JOK

59 OCHOBHBIE METO/IbI PEIICHUS https://lesson.academy-
MOKa3aTeJbHBIX YPABHEHUI content.myschool.edu.ru/02.5/10
IToka3arenbHbIE ypaBHEHHS. bubnmoreka [JOK

60 OCHOBHBIE METOIBI PEIICHUS https://lesson.academy-
NOKa3aTeIbHBIX yPaBHECHUN content.myschool.edu.ru/02.5/10
KonTtponbHas pabora: bubnuoreka [IOK

61 "TTokazarenbHast QyHKIHSL. https://lesson.academy-
[MokazarenpHbie ypaBHEHUS " content.myschool.edu.ru/02.5/10
Jlorapugm umncna. CoiicTBa bubamorexa IOK

62 https://lesson.academy-
sorapugma content.myschool.edu.ru/02.5/10
Jlorapudm umncna. CoiicTBa bubamorexa IOK

63 https://lesson.academy-
sorapuma content.myschool.edu.ru/02.5/10

. bubmuoreka [IOK
64 fg::ﬁ;gx:mﬂa' Croficrea https://lesson.academy-
content.myschool.edu.ru/02.5/10
bu6mmorexa [IOK
65 fg:;;;;ll\{;e 1 HaTypayIbHbIe https://lesson.academy-
content.myschool.edu.ru/02.5/10
bubmuoreka [JOK

66 JlecaTiIbIE W HATYpATLHBIC https://lesson.academy-
AorapHpME! content.myschool.edu.ru/02.5/10
[IpeobpazoBanue BeIpaKeHUN bubamorexa IOK

67 CofepIKALIIX TOrapHMEL ’ https://lesson.academy-

content.myschool.edu.ru/02.5/10

68 [TpeoOpazoBaHye BBIPAKCHHH, bubnmoreka [JOK
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coJep KaIiX JoTrapu(pmbl

https://lesson.academy-
content.myschool.edu.ru/02.5/10

[IpeoOpa3oBanme BEIpAKEHUH,

bubmuoreka [JOK

69 https://lesson.academy-
COACPIKALLIX JIOTapUPMEL content.myschool.edu.ru/02.5/10
Jlorapudgmuueckas GyHkus, eé bubamorexa IOK

70 N ’ https://lesson.academy-
CBOMCTBA 1 rpadIK content.myschool.edu.ru/02.5/10
Jlorapudgmuueckas GyHkus, eé bubamorexa IOK

71 . ’ https://lesson.academy-
cpoficTBa i rpagu content.myschool.edu.ru/02.5/10
Hcnonb3oBanue rpaduka bubmmoreka [JOK

72 (byHKUIMU 1715 pelieHust https://lesson.academy-
ypaBHEHHH content.myschool.edu.ru/02.5/10
Hcnonws3oBanue rpadpuka bubnuotexa [JOK

73 GYHKIHN 715 pEIIeHUs https://lesson.academy-
ypaBHEHHIA content.myschool.edu.ru/02.5/10
Jlorapugmuueckue ypaBHEHUS. bu6nuorexa [IOK

74 OCHOBHBIE METO/IbI PEIICHUS https://lesson.academy-
JOTapu(PpMHUECKUX YpaBHEHUI content.myschool.edu.ru/02.5/10
Jlorapugmuueckue ypaBHEHUS. bubnuorexa [IOK

75 OcCHOBHBIE METOIBI PEIICHUS https://lesson.academy-
JOrapu(pMHUUECKUX YpaBHEHUI content.myschool.edu.ru/02.5/10
Jlorapugmuueckue ypaBHEHUS. bubnuorexa [IOK

76 OCHOBHBIE METOIBI PEIICHUS https://lesson.academy-
JOrapu(pMHUECKUX YpaBHEHUI content.myschool.edu.ru/02.5/10

77 PaBHOCHITEHBIE TIEPEXO/IBI B bu6mmoreka [JOK

pelIeHnHt JorapupMuuecKux

https://lesson.academy-
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YpaBHEHUU

content.myschool.edu.ru/02.5/10

PaBHOCHIEHEIC NepExXoarl B

bu6mmoreka [JOK

78 pelIeHUN JToTapu(PMUIECKUX https://lesson.academy-
ypaBHEHHIA content.myschool.edu.ru/02.5/10
KoHntposbnas padoTa: bubmuoreka [JOK

79 "Jlorapudmuueckas GyHKIUS. https://lesson.academy-
Jlorapudmuueckue ypaBHeHUs" content.myschool.edu.ru/02.5/10
CuHycC, KOCHUHYC, TAHTCHC U Bubmiorexa LIOK

80 ’ ’ https://lesson.academy-
KOTAHTCHE THEIOBOTO apryMettd content.myschool.edu.ru/02.5/10
CuHyc, KOCHHYC, TAHT'€HC U Bubnmorexa IOK

81 KOTaHF’eHC qncn(;Boro aprymeHra https://lesson.academy-

content.myschool.edu.ru/02.5/10
ApKCUHYC, apKKOCHUHYC U bubnnorexa [JOK

82 apKTaHT€HC YHCIIOBOTO https://lesson.academy-
apryMeHTa content.myschool.edu.ru/02.5/10
ApKCUHYC, apKKOCUHYC U bu6nuorexa [IOK

83 ApKTaHT'€HC YUCIIOBOTO https://lesson.academy-
apryMeHTa content.myschool.edu.ru/02.5/10
TpuronomeTpuyeckas BuGmiorexa LIOK

84 :;EZ;:IZ(;::;;E:E;;Z{;;KHM https://lesson.academy-

content.myschool.edu.ru/02.5/10
YHCIIOBOTO apryMeHTa
TpuronomeTpuyeckas BuGmiorexa LIOK
85 :;EZ::{I:;::;;I:::CCI?I:;E{;;KHHﬁ https://lesson.academy-
content.myschool.edu.ru/02.5/10
YHUCIJIOBOIO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmuorexka [JOK
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bopmybr

https://lesson.academy-
content.myschool.edu.ru/02.5/10

OCHOBHBIE TPUTOHOMETPUYECKUE

bubmuoreka [JOK

87 opay T https://lesson.academy-
content.myschool.edu.ru/02.5/10
OCHOBHEBIE TPUTOHOMCTPHUYCCKUC bubmorexa HOK
88 https://lesson.academy-
Gopatyte content.myschool.edu.ru/02.5/10
OCHOBHEBIE TPUTOHOMCTPHUYCCKUC bubmorexa HOK
89 https://lesson.academy-
Gopyel content.myschool.edu.ru/02.5/10
[IpeoOpazoBanue bubmmoreka [JOK
90 TPUTOHOMETPUUYECKHX https://lesson.academy-
BBIp)KEHU I content.myschool.edu.ru/02.5/10
[IpeobpazoBanue bubnuotexa [JOK
91 TPUTOHOMETPHUYCCKHX https://lesson.academy-
BBIPKCHU I content.myschool.edu.ru/02.5/10
[IpeobpazoBanue bubnunoreka [JOK
92 TPUTOHOMETPHUYCCKHX https://lesson.academy-
BBIpKEHU I content.myschool.edu.ru/02.5/10
[IpeobpazoBanue bubnmoreka [JOK
93 TPUTOHOMETPHUYECKHUX https://lesson.academy-
BBIpKEHUI content.myschool.edu.ru/02.5/10
Pemenue TPUTOHOMCTPHUUCCKUX bubmorexa HOK
94 . https://lesson.academy-
YPanHeHHH content.myschool.edu.ru/02.5/10
95 Pemenne TpuroHOMeTpUIECKUX bubmuorexka [JOK

ypaBHEHUU

https://lesson.academy-
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content.myschool.edu.ru/02.5/10

Pewienne TpuroHoOMeTpu4YECKUX

bubmuoreka [JOK

96 I https://lesson.academy-
content.myschool.edu.ru/02.5/10
Pemenue TpuroHoMeTpuYECKUX bubmmorexa HOK
97 ypasHenit https://lesson.academy-
content.myschool.edu.ru/02.5/10
Pemenne TPUTOHOMCTPHUYICCKUX BH6HHOTeKa HOK
98 ypaBHenwji https://lesson.academy-
content.myschool.edu.ru/02.5/10
Pemienne TpuroHOMeTpU4YECKNUX Bubmmorera LIOK
99 —— https://lesson.academy-
content.myschool.edu.ru/02.5/10
Pemienne TpuroHoMeTpru4YECKNX bubmmorexa HOK
100 —— https://lesson.academy-
content.myschool.edu.ru/02.5/10
KonTtponbHas pabora:
"TpuroHomeTpuieckue bubnunoreka [JOK
101 BBIPOKEHUS U https://lesson.academy-
TPUTOHOMETPHUYCCKHE content.myschool.edu.ru/02.5/10
ypaBHeHUs"
HOCJ’ICI[OBaTeJIBHOCTI/I, CHOCO6fI Bu6moTeKa L[ OK
3aJaHUs IMOCIICAOBATCIbHOCTCH.
102 MeTON MATeMATHHECKO! https://lesson.academy-
content.myschool.edu.ru/02.5/10
HHAYKIOUA
MOHOTOHHBIE U OTPaHUYEHHBIE bubnmoreka [JOK
103 noclea0BaTenbHOCTH. MicTopus https://lesson.academy-

aHAIN3a 0ECKOHEYHO MaJIbIX

content.myschool.edu.ru/02.5/10
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bubmuoreka [JOK

104 Apudmerndeckas Iporpeccus https://lesson.academy-
content.myschool.edu.ru/02.5/10
bubmuorexa [JOK

105 I'eomeTpuueckas mporpeccust https://lesson.academy-
content.myschool.edu.ru/02.5/10

BeckoneuHo yoObIBaromas bubmorexa HOK
106 FeOMETpIYCCKAs TPOTpECCHs https://lesson.academy-
content.myschool.edu.ru/02.5/10
CymMma 6eckoHeuHO yObIBaroIei bubamorexa IOK
107 N https://lesson.academy-
PEOMCTPHHCCROM nporpeccHu content.myschool.edu.ru/02.5/10
Juneiinbiit . bubmuoreka [JOK

108 OKCIIOHCHIUAJIbHBIN POCT. Yucio https://lesson.academv—

. dopMyxa CIOKHEIX content.myschool.edu.ru/02.5/10
IMPOLICHTOB
JlmHeHHELT 1 5 Bu6mmoreka [JOK
109 OKCIIOHCHIUAJIbHBIN POCT. Yucio https://lesson.academv—
. dopMyxa CIOKHEIX content.myschool.edu.ru/02.5/10
IMMPOLICHTOB
Hcnons3oBanme mporpeccuu ist bubmuorexa [JOK

110 pEIIEHUS peabHBIX 3a1a https://lesson.academy-
MPUKIIAJHOTO XapakTepa content.myschool.edu.ru/02.5/10
KontponbHas padoTa: bubmuorexa [JOK

111 "TTocemoBaTebHOCTH U https://lesson.academy-

nporpeccuu” content.myschool.edu.ru/02.5/10

112 HenpepoiBHble QyHKINU U UX bubmuorexa [IOK

CBOMCTBA

https://lesson.academy-
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content.myschool.edu.ru/02.5/10

Touka pa3pbiBa. ACUMITOTHI

bubmuoreka [JOK

113 FpadKos by K https://lesson.academy-
content.myschool.edu.ru/02.5/10
CaoiicTBa GyHKIUN Bubmmorexa LIOK
114 https://lesson.academy-
HETIPEPRIBHEIX Ha OTPE3Ke content.myschool.edu.ru/02.5/10
CaoiicTBa GhyHKIUN Bubmmorexa LIOK
115 https://lesson.academy-
HETIPEPRIBHEIX Ha OTPE3Ke content.myschool.edu.ru/02.5/10
MGTOI[ I/IHTepBaJ'IOB JUUIA pemeHHs{ BI/I6J'H/IOTCKa HOK
116 HepaBercTs https://lesson.academy-
content.myschool.edu.ru/02.5/10
MeTOI[ I/IHTepBaJ'IOB JJIS peIIIeHI/Iﬂ EH6HHOTeKa HOK
117 HepaBeHcTs https://lesson.academy-
content.myschool.edu.ru/02.5/10
MeTOI[ HUHTCPBAJIOB JIA pCIICHUS BI/I6J'II/IOTCKa HOK
118 HepaBeHcTs https://lesson.academy-
content.myschool.edu.ru/02.5/10
[IpuMeHeHue cBOWCTB bubnuorexa [IOK
119 HENpepbIBHBIX QYHKIMHA 1151 https://lesson.academy-
pelieHus 3aa4y content.myschool.edu.ru/02.5/10
[IpumeHnenne CBOMCTB bubmuorexa [JOK
120 HENpepbIBHBIX QYHKIMHA 1151 https://lesson.academy-
pelieHus 3a1a4y content.myschool.edu.ru/02.5/10
IlepBas u BTOpas NpoM3BOIHBIE bubmmorexa HOK
121 https://lesson.academy-

byHKIAHA

content.myschool.edu.ru/02.5/10
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Onpenenenue, reOMETPUIECKUI

bubmuoreka [JOK

122 CABICT TPOW3BOHO https://lesson.academy-
content.myschool.edu.ru/02.5/10
Onpenenenue, GU3MUECKUN BuGmmorexa LIOK
123 ’ . https://lesson.academy-
CMBICI IPOHSBOIION content.myschool.edu.ru/02.5/10
YpaBHEHHE KacaTeIbHOU K bubmorexa HOK
124 A — https://lesson.academy-
content.myschool.edu.ru/02.5/10
VYpaBHeHHE KacaTeIbHOU K bubmmorexa [IOK
125 https://lesson.academy-
rpaduKy QyHKim content.myschool.edu.ru/02.5/10
- bu6mmoreka [JOK
126 pomB(iﬂHHe ICMEHTApHbIX https://lesson.academy-
Pymriuit content.myschool.edu.ru/02.5/10
[Ipon3BoIHBIE 3JIEMEHTAPHBIX Brbmiorexa LIOK
127 . https://lesson.academy-
Pyt content.myschool.edu.ru/02.5/10
[IponsBoiHasA CyMMBI, bubnuorexa [JOK
128 NPOM3BEICHUS, YACTHOTO U https://lesson.academy-
KOMITO3UITUH (DYHKITHI content.myschool.edu.ru/02.5/10
[IpounsBoHas cCyMMBI, bubmuorexa [IOK
129 MIPOU3BENICHUS, YACTHOTO U https://lesson.academy-
KOMITO3UITUH (DYHKITHI content.myschool.edu.ru/02.5/10
[IpounsBoHas cCyMMBI, bubnuorexa [IOK
130 MIPOU3BEICHUS, YACTHOTO U https://lesson.academy-
KOMIO3UIINH (PYHKITHIA content.myschool.edu.ru/02.5/10
131 KonTponbHas padora: bubnmoreka [JOK
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"[IpouzBoanas"

https://lesson.academy-
content.myschool.edu.ru/02.5/10

[ToBTOpeHnue, 06001ICHNE,

bubmuoreka [JOK

132 CHUCTEMaTH3allHsl 3HAHHIA: 1 https://lesson.academy-
"VpaBHeHwus" content.myschool.edu.ru/02.5/10
[ToBTOpEHmE, 0600IIECHNE, bu6mmoreka [JOK

133 cUCTEMAaTU3aIUs 3HAHUN: 1 https://lesson.academy-
"®yHkimn" content.myschool.edu.ru/02.5/10

bu6mmoreka [JOK

134 Hroroas koHTposbHAsA paboTa 1 1 https://lesson.academy-

content.myschool.edu.ru/02.5/10
bubmuoreka [JOK

135 Hrorosas koHTposbHASA paboTa 1 1 https://lesson.academy-

content.myschool.edu.ru/02.5/10
bu6mmoreka [IOK

136 gii‘;f:;i;;iofiz?’ 1 https://lesson.academy-

content.myschool.edu.ru/02.5/10
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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11 KJIACC

KoaunuyecTBO 4acosB

Hara JIeKTPOHHBbIE U(PPOBHIE
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3yyeHusi o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI

[IpuMeHeHne Npon3BOJHOM K bubmmorexa [IOK

1 HCCIIEIOBAaHHUIO (DYHKIUI Ha 1 https://lesson.academy-
MOHOTOHHOCTh U 3KCTPEMYMBI content.myschool.edu.ru/02.5/10
[Ipumenenne npou3BOIHON K bubnuoreka [JOK

2 HCCIIEIOBAaHHUIO (DYHKIUI Ha 1 https://lesson.academy-
MOHOTOHHOCTh U 3KCTPEMYMBI content.myschool.edu.ru/02.5/10
IIpuMeHeHne POU3BOJHON K bub6nuorexa [IOK

3 UCCIeIOBaHMI0 (PYHKIIHH Ha 1 https://lesson.academy-
MOHOTOHHOCTh U 3KCTPEMYMBI content.myschool.edu.ru/02.5/10
IIpuMeHeHne POU3BOJHON K bub6nuorexa [IOK

4 UCCIeIOBaHMI0 (PYHKITHI Ha 1 https://lesson.academy-
MOHOTOHHOCTb U SKCTPEMYMBI content.myschool.edu.ru/02.5/10
[IpumeHnenue Mpou3BOIHOM K bubnnoreka [JOK

5 HCCIIEeIOBAaHHIO (DYHKIUH Ha 1 https://lesson.academy-
MOHOTOHHOCTb U SKCTPEMYMBI content.myschool.edu.ru/02.5/10
[Ipumenenue Mpou3BOIHOM K bubnnorexa [JOK

6 HCCIIEeIOBAaHHIO (DYHKIUH Ha 1 https://lesson.academy-
MOHOTOHHOCTh U 3KCTPEMYMBI content.myschool.edu.ru/02.5/10
Haxoxnenne HanOOJIBIIIErO U bubmuorexa [JOK

7 HAUMEHBIIIETO 3HAYECHUS 1 https://lesson.academy-
HEMNPEPhIBHON (YHKIIMN Ha OTPE3KE content.myschool.edu.ru/02.5/10

8 Haxoxnenne HauboIbIIero u 1 bubnmoreka [JOK
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HaUMEHBIIETO 3HAUCHUS
HEenpephIBHON (DYHKIIUU HA OTPE3Ke

https://lesson.academy-
content.myschool.edu.ru/02.5/10

Haxoxneaue HauOoJIbIIErO U

bubmuoreka [JOK

9 HAUMEHBIIIETO 3HAYECHUS https://lesson.academy-
HENPEePHIBHON (PYHKIMU HA OTPE3Ke content.myschool.edu.ru/02.5/10
Haxoxnenue HauOOJIBIIETO U bu6mmoreka [JOK

10 HAUMEHBIIIETO 3HAYCHUS https://lesson.academy-
HENPEePHIBHON (PYHKIMU HA OTPE3Ke content.myschool.edu.ru/02.5/10
Haxoxnenue HauOOJIbIIETO U bu6mmoreka [JOK

11 HaWMEHbIIIETO 3HAYCHUS https://lesson.academy-
HETPEPhIBHON (DYHKIIMU HA OTPE3KE content.myschool.edu.ru/02.5/10
Haxoxnenne HanOOJIBIIIErO U bu6mmoreka [JOK

12 HaMMEHBIIIETO 3HAYCHUS https://lesson.academy-
HenpepbIBHON (YHKIIMU HA OTpE3Ke content.myschool.edu.ru/02.5/10
[IpumeneHne npou3BOJHON 1is bubnuorexa [JOK

13 HAXOKJICHHUS HAMITYUIIIer0 PEIICHUS B https://lesson.academy-
MIPUKJIAIHBIX 3a7a9ax content.myschool.edu.ru/02.5/10
[IpumeneHne nponu3BOJHON 1Is bubnnorexa [JOK

14 HAXOKJICHHS HAMITYUIIIero PEIIeHUs B https://lesson.academy-
MPUKJIaHBIX 3a/1a4ax content.myschool.edu.ru/02.5/10
[TpuMeHeHHe TIPOU3BOTHOM JIJIsSt BuGmorexa LOK

15 OTIpEJICIICHUs] CKOPOCTH U yCKOI‘ieHI/IH https://lesson.academy-
HpOLIECCa, 33]AHHOrO POpMyTOH HitH content.myschool.edu.ru/02.5/10
rpaduxom
[TpuMeHeHre TIPOU3BOTHOM JIJIsSt BuGmorexa LOK

16 OTIPEICIICHUS] CKOPOCTH U YCKOPEHUS https://lesson.academy-

npoiiecca, 3alaHHOTr0 (OpMYJIION HITN
rpadgukom

content.myschool.edu.ru/02.5/10
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bubmuorexa [JOK

17 Kommo3unus yHkimi https://lesson.academy-
content.myschool.edu.ru/02.5/10
bubmuoreka [JOK

18 Kommno3zuius GpyHKiui https://lesson.academy-
content.myschool.edu.ru/02.5/10
bubmuoreka [JOK

19 Kommno3zuius GpyHKui https://lesson.academy-
content.myschool.edu.ru/02.5/10

I'eomerpuueckue oOpa3bl ypaBHEHUN Bubmiorexa LIOK

20 . https://lesson.academy-

1 KOOPAMHATHOMN ILIOCKOCTH content.myschool.edu.ru/02.5/10
I'eomerpuueckue oOpa3bl ypaBHEHUN Bubmiorexa LIOK

21 N https://lesson.academy-

Hé ROOPAHHATHOM IHIOCKOCTH content.myschool.edu.ru/02.5/10

99 KOHTpOszHasI pabora: "I/IccnenOBa}VH'/'Ie ]s:tlsgjll?;:;)ang?a[;emv—

(yHKLHTE C NOMOLLBIO MPOU3BOAHO content.myschool.edu.ru/02.5/10
[TepBooOpazHasi, OCHOBHOE CBOMCTBO bubmmorexa HOK
23 HepBOO 6p33HI)IX’ https://lesson.academy-
content.myschool.edu.ru/02.5/10
[TepBooOpasHbIe dEMEHTAPHBIX bubnmoreka [JOK
24 ¢byukuumii. [IpaBuiia HaX 0K ASHUSA https://lesson.academy-
EepPBOOOPA3HBIX content.myschool.edu.ru/02.5/10
[TepBooOpasHbIe EMEHTAPHBIX bubnmoreka [JOK
25 ¢bynkuit. [IpaBuna HaXOXKICHUS https://lesson.academy-

NEePBOOOPA3HBIX

content.myschool.edu.ru/02.5/10
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Huterpan. ['eomeTprudyeckuii CMbICT

bubmuorexa [JOK

26 nmTerpana https://lesson.academy-
content.myschool.edu.ru/02.5/10
Boruncnenue onpenenéHHOro bubmmorexa [IOK
27 uHTerpaia mo Gopmyie Herorona- https://lesson.academy-
JleiiOHuna content.myschool.edu.ru/02.5/10
Brruucnenue onpenenéHHoro bubmmorexa [IOK
28 uHTerpaia mo Gopmyie Herorona- https://lesson.academy-
JleiiOHuIa content.myschool.edu.ru/02.5/10
IIpumeneHnne nHTErpana s bubnuoreka [IOK
29 HAXO0XKIEHHUS ILIOMIAEH INIOCKUX https://lesson.academy-
buryp content.myschool.edu.ru/02.5/10
[IpumeneHne nHTErpana s bub6nuorexa [IOK
30 HAXO0XIeHUS 00BEMOB https://lesson.academy-
reOMETPHUECKUX Tell content.myschool.edu.ru/02.5/10
[Tpumepsl pemeHnit Bubnuorexa LIOK
31 . https://lesson.academy-
AUpGEPCHUHATBHEIX ypaBHCHHIE content.myschool.edu.ru/02.5/10
[Tpumepsl pemennit Bubmmorexa LIOK
32 T — https://lesson.academy-
content.myschool.edu.ru/02.5/10
MareMatnueckoe MOACIUPOBaHUE bubnuorexa [IOK
33 peaTbHBIX MPOIECCOB C MTOMOIIBIO https://lesson.academy-
muddepeHIranbHbIX ypaBHEHUH content.myschool.edu.ru/02.5/10
KonTponpHas padora: BuGmorexa LIOK
34 https://lesson.academy-

"IlepBooOpa3nast u uuTErpan”

content.myschool.edu.ru/02.5/10
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Tpuronomerpuyeckue GyHKINH, UX

bu6mmoreka [JOK

35 cBoiicTBa i rpadK https://lesson.academy-
content.myschool.edu.ru/02.5/10
Tpuronomerpuueckue GyHKINHU, UX Bubmorexa OK
36 cBoiicTsa i rpaduK https://lesson.academy-
content.myschool.edu.ru/02.5/10
Tpuronomerpudeckne GyHKINHU, UX bubnmorexa IOK
37 cBoiicTsa i rpaduK https://lesson.academy-
content.myschool.edu.ru/02.5/10
Tpuronomerpuyeckue GyHKIIH, UX bubmmorexa HOK
38 N ’ https://lesson.academy-
coficTBa  rpadki content.myschool.edu.ru/02.5/10
Tpuronomerpuueckue GyHKINHU, UX bubamorexa IOK
39 N ’ https://lesson.academy-
CBOHCTBA U rpagHicH content.myschool.edu.ru/02.5/10
OT60p KOpHEHN TPUTOHOMETPUUYECKUX bubnuotexa [JOK
40 YPaBHEHUH C MTOMOIIIBIO https://lesson.academy-
TPUTOHOMETPHUECKON OKPYKHOCTH content.myschool.edu.ru/02.5/10
OT60p KOpHEN TPUTOHOMETPUUECKHUX bubnmuorexa [JOK
41 YpaBHEHHH C TIOMOIIHIO https://lesson.academy-
TPUTOHOMETPHYECKOH OKPYKHOCTH content.myschool.edu.ru/02.5/10
OT60p KOpHEH TPUTOHOMETPHUECKUX bubnmoreka [JOK
42 YpaBHEHHH C TIOMOIIHIO https://lesson.academy-
TPUTOHOMETPHYECKOH OKPYKHOCTH content.myschool.edu.ru/02.5/10
OT60p KOpHEH TPUTOHOMETPHUECKHUX bubnmoreka [JOK
43 YPaBHEHHIA C TOMOIIIHIO https://lesson.academy-

TPUTOHOMETPUYECKON OKPYKHOCTH

content.myschool.edu.ru/02.5/10
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Pemenne TpuroHoMeTpuuecKux

bubmuorexa [JOK

44 HepaBercTs https://lesson.academy-
content.myschool.edu.ru/02.5/10
PemreHne TpUroHOMETpUYECKUX Bubmorexa OK
45 HepasercTs https://lesson.academy-
content.myschool.edu.ru/02.5/10
Pemrenne TpuroHoMeTpu4ECKuX bubnmorexa IOK
46 HepasercTs https://lesson.academy-
content.myschool.edu.ru/02.5/10
Pertenue TPUTOHOMCETPHYCCKUX BI/I6JII/IOTCKa HOK
47 https://lesson.academy-
HEpABeHeTD content.myschool.edu.ru/02.5/10
KontponsHas padora: "I'paduku bub6nuorexa [IOK
48 TPUTOHOMETPUUECKUX (PYHKIUH. https://lesson.academy-
Tpuronomerpuueckrue HepaBeHCTBA" content.myschool.edu.ru/02.5/10
OCHOBHBIG MCTOJbI pCHICHUS EH6HHOTeKa HOK
49 https://lesson.academy-
TOKA3ATCILHAIX HEPABEHCTE content.myschool.edu.ru/02.5/10
OCHOBHEBIE METOABI pCIICHHUA bubmotexa HOK
50 HOKA3ATETBHEIX HEPABCHCTE https://lesson.academy-
content.myschool.edu.ru/02.5/10
OCHOBHEBIE METOABI pCIICHHUA BI/I6J'II/IOTCKa HOK
51 HOKA3ATETBHEIX HEPABCHCTE https://lesson.academy-
content.myschool.edu.ru/02.5/10
OCHOBHEBIE MCTOJbI pCHICHUS BI/I6J'II/IOTGK21 HOK
52 https://lesson.academy-

MOKa3aTCJIbHBIX HCPABCHCTB

content.myschool.edu.ru/02.5/10
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OCHOBHEBIE MCTOJbI pCHICHUSA

bubmuorexa [JOK

53 JIOFapI/I(l)MI/I‘IeCKI/IX HEPaAaBCHCTB https://lesson.academv-
content.myschool.edu.ru/02.5/10
OCHOBHBIG MCTOAbI peH_IeHI/ISI BH6HH0TeKa HOK
>4 Jorapu()MUYECKHX HEPABEHCTB https://lesson.academy-
content.myschool.edu.ru/02.5/10
OCHOBHBIC METOAbI peH_IeHI/Iﬂ BI/I6J'II/IOT€Ka HOK
> Jorapu()MUYECKUX HEPABEHCTB https://lesson.academy-
content.myschool.edu.ru/02.5/10
OCHOBHEBIE METOJbI pCHICHUS BH6HHOTeKa HOK
56 https://lesson.academy-
JIOrapHMITICCKHX HEPABCHCTR content.myschool.edu.ru/02.5/10
OCHOBHEBIE METOJbI PCHICHUS BH6HHOTeKa HOK
57 https://lesson.academy-
MPPAUIOHAILHBIX HEPABEHCTE content.myschool.edu.ru/02.5/10
OCHOBHBIe METOAbI peIIIeHI/Iﬂ BH6HHOTeKa HOK
58 https://lesson.academy-
MPPAUIOHAILHBIX HEPABEHCTR content.myschool.edu.ru/02.5/10
OCHOBHEBIE METOABI pCIICHHUA bubmotexa HOK
59 MPPALHOHATEHAIX HEDABCHCTE https://lesson.academy-
content.myschool.edu.ru/02.5/10
OCHOBHEBIE METOABI pCIICHHUA BI/I6J'II/IOTCKa HOK
60 MPPALHOHATEHAIX HEDABCHCTE https://lesson.academy-
content.myschool.edu.ru/02.5/10
I'paduueckue METObI peLICHHUs bubmorexa IOK
61 https://lesson.academy-

UppaLMOHAIIBHBIX YpaBHEHUI

content.myschool.edu.ru/02.5/10
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I'padmueckue MeToabl pemeHus

bu6mmoreka [JOK

62 MPPALHOHATEHbIX yPABHEHHT https://lesson.academy-
content.myschool.edu.ru/02.5/10
I'padmueckue MeToAbI pericHUs bubmorexa LOK
63 HOKA3ATEMBHEIX ypaBHeHUii https://lesson.academy-
content.myschool.edu.ru/02.5/10
I'padmyeckue MeToabl pemieHUs bubmorexa HOK
64 IMOKa3aTCJIbHBIX HECPABCHCTB httpS://Iesson.academy-
content.myschool.edu.ru/02.5/10
Fpa(bnqecm/le MCTOJbI PCHICHUA bubmotexa HOK
65 N https://lesson.academy-
AOrapupMIHECKIX ypasHeHHil content.myschool.edu.ru/02.5/10
Fpa(bnqecm/le METOJbI pCHICHUA BH6HH0TeKa HOK
66 https://lesson.academy-
AIOrapHpMHICCKHX HEPABEHCTB content.myschool.edu.ru/02.5/10
I'paduueckue MeToabI peIICHUS Bubnuorexa LIOK
67 https://lesson.academy-
AIOrapHpMHICCKHX HEPABEHCTB content.myschool.edu.ru/02.5/10
I'padmyueckue MeToabl pereHus bubnnoreka [JOK
68 MMOKa3aTeabHBIX U JIOTapU(HMUIECKIX https://lesson.academy-
ypaBHEHHIA content.myschool.edu.ru/02.5/10
I'paduueckue MeTOIbI peLIeHUs bubnuorexa [IOK
69 MMOKa3aTeabHBIX U JIOTapU(HMUIECKIX https://lesson.academy-
ypaBHEHHI content.myschool.edu.ru/02.5/10
I'paduueckue METObI pELICHHUS bubnuorexa [IOK
70 MOKAa3aTeIbHBIX U JOTapU(PMHUECKUX https://lesson.academy-

HEpPABEHCTB

content.myschool.edu.ru/02.5/10
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I'padmueckue MeToabl pemeHus

bu6mmoreka [JOK

71 [OKa3aTeabHBIX U JIOTapu(MMUIECKHX https://lesson.academy-
HEPaBEHCTB content.myschool.edu.ru/02.5/10
Konrponsnas pabora: bubmmorexa [IOK

72 "UppanroHaibHbIe, TOKA3aTeIbHBIC 1 https://lesson.academy-
norapudMuUecKre HepaBeHCTBA" content.myschool.edu.ru/02.5/10
KowmmiekcHble uncia.

Anrebpanueckas u Bubmmorera LIOK
73 TPUTOHOMCETPHUYCCKAA (1)OpMBI 3aIlinucu httpg/llesson.academy-
content.myschool.edu.ru/02.5/10
KOMIIJICKCHOT'O YHCJia
Komiuiekcurle yncia.
Anrebpanyeckas u bubmorexa IOK
“ TPUTOHOMETPHUYCCKAA (1)OpMI)I 3aIlInucu httpg/llesson.academy-
content.myschool.edu.ru/02.5/10
KOMIIJICKCHOT'O YHCJia
Apudmerndeckre onepanum ¢ Bubmorexa IOK
75 COMITCKCHEIMI HCAM https://lesson.academy-
content.myschool.edu.ru/02.5/10
Apudmernueckre onepanum ¢ bubamorexa IOK
76 https://lesson.academy-
KOMIDTCKRCHDIMEL SHCanit content.myschool.edu.ru/02.5/10
bu6mmorekxa [IOK
N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
77 KOOPIMHATHOM IOCKOCTH https://lesson.academy-
content.myschool.edu.ru/02.5/10
N300paxkeHne KOMIJIEKCHBIX YHCEN Ha Brbmiorexa LIOK

78 KOOPAMHATHOM MIOCKOCTH https://lesson.academy-

content.myschool.edu.ru/02.5/10

79 ®opmyna Myaspa. Kopau n-oit bubnuorexa [IOK

CTCIICHU U3 KOMIIJICKCHOI'O YHCJjia

https://lesson.academy-
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®opmyna Myaspa. Kopau n-oit

bubmuoreka [JOK

80 CTENEHH U3 KOMIUIEKCHOTO YuCia https://lesson.academy-
content.myschool.edu.ru/02.5/10
IIpuMeHeHnEe KOMIUIEKCHBIX YUCEI IS bubnuoreka [IOK
81 pereHust GU3NYECKUX 1 https://lesson.academy-
reOMETPUYCCKUX 3a/1a4 content.myschool.edu.ru/02.5/10
KontponbHas padora: "KomiuiekcHble bubamorexa IOK
82 | https://lesson.academy-
e content.myschool.edu.ru/02.5/10
bubmuoreka [JOK
83 HatypanbHble U 1ienple yncia https://lesson.academy-
content.myschool.edu.ru/02.5/10
bu6mmorekxa [IOK
84 HatypanbHble 1 11eble Yrcia https://lesson.academy-
content.myschool.edu.ru/02.5/10
HpI/IMeHeHI/Ie IMPU3HAKOB JACJIMMOCTHU BI/I6HI/IOTCK3 HOK
85 A https://lesson.academy-
content.myschool.edu.ru/02.5/10
[TpuMmeHeHne MPU3HAKOB AETUMOCTH BuGmorexa LIOK
86 R —— https://lesson.academy-
content.myschool.edu.ru/02.5/10
bubmuorexa [JOK
[TpuMmeHeHne MPU3HAKOB AETUMOCTH _
87 https://lesson.academy-
uersix wmcen: HOJ m HOK content.myschool.edu.ru/02.5/10
88 [IpuMeHeHne MPU3HAKOB ACTUMOCTH bubmuorexka [JOK

nenbrx yucen: HOJ[ u HOK

https://lesson.academy-
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[IpumeHeHne NpU3HAKOB AETUMOCTU

bubmuoreka [JOK

89 ) https://lesson.academy-
HEIPIX HHCCT: OCTATIEH T MOAY IO content.myschool.edu.ru/02.5/10
[IpuMeHeHne NpU3HAKOB AEIUMOCTH Bubmiorexa LIOK

90 . https://lesson.academy-
HEIBIX HHECI: OCTATIA TO MOAYTO content.myschool.edu.ru/02.5/10
[IpuMeHeHne NpU3HAKOB ACIUMOCTH bubnuoreka [JOK

91 LEeNbIX YUCell: anroput™ EBkinaa mis https://lesson.academy-
pelIeHus 3a/1a4 B LIEJIbIX YHCIaxX content.myschool.edu.ru/02.5/10
Kontponbnas pabota: "Teopus menbix bubmorexa IOK

92 | https://lesson.academy-
et content.myschool.edu.ru/02.5/10
Cucrema v COBOKYITHOCTh YPaBHEHHIA. bubnuoteka [JOK

93 PaBHOCHUIIBHBIE CHCTEMBI U CUCTEMBI- https://lesson.academy-
CIIEICTBUS content.myschool.edu.ru/02.5/10
Cucrema v COBOKYITHOCTh YPaBHEHHIA. bubnnoreka [JOK

94 PaBHOCHJIBHBIC CHCTEMBI H CHCTEMBI- https://lesson.academy-
CIIEICTBUS content.myschool.edu.ru/02.5/10
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U bubnmoreka [JOK

95 COBOKYITHOCTEH pariOHATBHBIX https://lesson.academy-
ypaBHEHUI content.myschool.edu.ru/02.5/10
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U bubnmoreka [JOK

96 COBOKYITHOCTEH MPpallMOHATBEHBIX https://lesson.academy-
YpaBHEHHIA content.myschool.edu.ru/02.5/10

97 OCHOBHBIE METO/IbI PEUICHUS CUCTEM U bu6mmoreka [IOK

COBOKyrIHOCTCfI IIOKa3aTCIbHBIX

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10

YpaBHEHUI

content.myschool.edu.ru/02.5/10

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

bubmuoreka [JOK

98 COBOKYITHOCTEH MOKa3aTeIbHBIX https://lesson.academy-
ypaBHEHHH content.myschool.edu.ru/02.5/10
OCHOBHBIE METO/IbI PEUICHUS CUCTEM U bu6mmoreka [JOK

99 COBOKYITHOCTEH JIoTapu(PMUIECKUX https://lesson.academy-
ypaBHEHHI content.myschool.edu.ru/02.5/10
OCHOBHBIE METO/IbI PEUICHUS CUCTEM U bu6mmoreka [JOK

100 COBOKYITHOCTEH JIoTapu(PMUIECKUX https://lesson.academy-
ypaBHCHHI content.myschool.edu.ru/02.5/10
[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTU4ecKuX 3a/1a4 U 3a/1a4 U3 bubnmnorexa LIOK

101 pa3nuyHbIX 001acTell HayKu U https://lesson.academy-
peanbHOMN KU3HU, HHTEPIIPETAIUS content.myschool.edu.ru/02.5/10
MOJY4YEHHBIX Pe3yJbTaTOB
[IpuMeHeHne CHCTEM K PELIECHUIO
MaTeMaTU4eCcKuX 3a/1a4 U 3a/1a4 U3 bubnmnorexa LIOK

102 pa3nuyHbIX 001acTell HayKu U https://lesson.academy-
peanbHOMN )KU3HU, MHTEPIIPETAIUS content.myschool.edu.ru/02.5/10
MOJYYEHHBIX Pe3yJbTaTOB
[TpuMeHeHre HEPaBEHCTB K PEIICHHIO
MaTeMaTU4YeCcKuX 33/1a4 U 3a/1a4 U3 bubnmnorexa LIOK

103 pa3nu4HbIX 001acTell HayKH U https://lesson.academy-
peanbHOMN )KU3HU, MHTEPIIPETAIUS content.myschool.edu.ru/02.5/10
MOJYYEHHBIX Pe3yJbTaTOB
Kontponbras pabdora: "Cuctemsl bubmuoreka [JOK

104 paIMOHATBHBIX, UPPALIMOHATBHBIX https://lesson.academy-

MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

content.myschool.edu.ru/02.5/10
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ypaBHEeHU"

PannoHanpHbIE YpaBHEHHUS C

bubmuoreka [JOK

105 napamMeTpamu https://lesson.academy-
content.myschool.edu.ru/02.5/10
PaI_[I/IOHaJ'ILHLIe HEpPABCHCTBA C BI/I6JII/IOTCKa HOK
106 https://lesson.academy-
flapaMeTpamu content.myschool.edu.ru/02.5/10
PaI_[I/IOHaJ'ILHLIe CUCTEMBEBI C BI/I6JII/IOTCKa HOK
107 https://lesson.academy-
HapamMeTpanu content.myschool.edu.ru/02.5/10
HppaumonanbHble ypaBHEHUS Bubamorexa IOK
108 ’ https://lesson.academy-
HEPABCHCTRA C NapamMeTpamu content.myschool.edu.ru/02.5/10
HppanmoHanbHbIe CUCTEMBI C Brbmiorexa LIOK
109 napamMeTpamu https://lesson.academy-
content.myschool.edu.ru/02.5/10
[Toka3zaTenbHbIe ypaBHEHUS Bubmorexa IOK
110 HepaBeHCTEA ¢ HapaMeTpaM;I https://lesson.academy-
content.myschool.edu.ru/02.5/10
Iloka3zarenbHBIE CUCTEMEI C BI/I6J'II/IOTCKa HOK
111 napameTpamu https://lesson.academy-
content.myschool.edu.ru/02.5/10
Jlorapudmuueckue ypaBHeHUS bubamorexa HOK
112 HEpABEHCTBA ¢ MAPAMETpAMI ’ https://lesson.academy-
content.myschool.edu.ru/02.5/10
113 Jlorapudmudeckue CUCTEMBI ¢ bubmuorexka [JOK

napameTpamu

https://lesson.academy-
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content.myschool.edu.ru/02.5/10

TpuUroHomMeTpuIeCcKre YpaBHEHHUS C

bubmuoreka [JOK

114 https://lesson.academy-
fapamMeTpamu content.myschool.edu.ru/02.5/10
TpI/IFOHOMeTpI/I‘IeCKI/IC HEpPAaBCHCTBA C BI/I6JII/IOTCKa HOK

115 https://lesson.academy-
flapaMeTpamu content.myschool.edu.ru/02.5/10
TpI/IFOHOMeTpI/I‘IeCKI/IC CUCTEMBEBI C BH6HHOTeKa HOK

116 https://lesson.academy-
HapamMeTpanu content.myschool.edu.ru/02.5/10
[Toctpoenue u Hccnez[OBavHHe BuGmorexa LIOK

117 MaTeMaTI:I‘IeCKI/IX MOJCJICHU peaJ'IBI;IBIX https://lesson.academv—
CHTYaLn € TOMOTIRIO YpaBHEHHH © content.myschool.edu.ru/02.5/10
rmapamMeTpamu
[Toctpoenue u I/ICCJ‘IGJIOBafII/Ie BuGmorexa LIOK

118 MaTeMaT{/'I‘-IeCKI/IX MoaeciIcu peam,HHx https://lesson.academy-
CHTyaHHHVC TTOMOTHRIO CHETEM content.myschool.edu.ru/02.5/10
YpaBHEHHUH C IapaMeTpaMHu
[Toctpoenue u I/ICCJ‘IGI[OBaE{I/Ie Butmorexa LIOK

119 I:I;;[GM&TEI‘IGCKI/IX MOJCJICHU pCaJIbHBIX https://lesson.academv-

yaumvc TOMOTIIHIO CHETEM content.myschool.edu.ru/02.5/10
YpaBHCHHHU C MMapaMCTpaMu
Kontponbnas padota: "3agauu ¢ bubmmorexa HOK
120 mapaerpan” https://lesson.academy-
content.myschool.edu.ru/02.5/10
[ToBTOpeHue, 06001IEHNE, bubmuoreka [JOK
121 CHCTEMATH3aIis 3HAHUI: https://lesson.academy-

"YpaBuenus"

content.myschool.edu.ru/02.5/10
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[ToBTOpeHue, o600mIEeH e,

bu6mmoreka [JOK

122 CHCTEMaTH3allns 3HAHHIA: https://lesson.academy-
"VpaBuenus" content.myschool.edu.ru/02.5/10
[ToBTOpeHue, 06001IEHNE, bubmuoreka [JOK

123 CHCTEMaTHU3aIUs 3HAHHIA: https://lesson.academy-
"VYpaBHenus. CucTeMbl ypaBHEHH" content.myschool.edu.ru/02.5/10
[ToBTOpeHmE, 06001IEHNE, bubmuoreka [JOK

124 CHCTEMaTHU3aIUs 3HAHHIA: https://lesson.academy-
"HepaBenctpa" content.myschool.edu.ru/02.5/10
[ToBTOpeHue, 0600IIEH e, bu6mmoreka [JOK

125 CUCTEMATHU3ALIUS 3HAHUMN: https://lesson.academy-
"HepaBenctpa" content.myschool.edu.ru/02.5/10
[ToBTOpenue, 060061IeHNE, bu6mmoreka [JOK

126 CcHCTEMAaTH3aIis 3HAHUI: https://lesson.academy-
"HepaBenctpa" content.myschool.edu.ru/02.5/10
[ToBTOpenue, o6o0IEeHNE, bu6mmorexa [IOK

127 CHCTEMAaTH3aIis 3HAHU: https://lesson.academy-
"IIpon3BosHas u €€ npumMeHeHue" content.myschool.edu.ru/02.5/10
[ToBTOpenue, o600mEH e, bu6mmorexa [IOK

128 CHCTEMaTHU3alns 3HAHHIHA: https://lesson.academy-
"IIpousBoaHas u € npuMeHeHue" content.myschool.edu.ru/02.5/10
[ToBTOpeHue, 06001IeHNE, bubmuorexa [JOK

129 CHCTEMaTHU3alns 3HAHHIHA: https://lesson.academy-
"IIpousBoaHas u € npuMeHeHue" content.myschool.edu.ru/02.5/10
[ToBTOpeHue, 06001IEHNE, bubmuoreka [JOK

130 cucremaru3anus 3Hanuii: "MHTEerpan u https://lesson.academy-

€ro npuMeHeHue"

content.myschool.edu.ru/02.5/10
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[ToBTOpeHue, o600IIEHNE,

bubmuorexa [JOK

131 cucremarusanus 3Hanui: "Oysxuun” 1 fttps flesson.acedeny-
H - PYHKI content.myschool.edu.ru/02.5/10
bubmuoreka [JOK
II
132 CHOCTG(;E;TI;IZZ’ Ziofizig?’" — 1 https://lesson.academy-
. - YHEH content.myschool.edu.ru/02.5/10
bubmuoreka [JOK
II
133 Cnﬁzf;siz (1)4?1036133?’" — 1 https://lesson.academy-
t P YHR content.myschool.edu.ru/02.5/10
bu6mmoreka [JOK
134 HToroasi KOHTpOJIbHASA paboTa 1 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
bu6mmoreka [JOK
135 HTorosast KOHTpOJIbHAs paboTa 1 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
bu6mmorexa [IOK
I1 0006
136 CH(:ZT;E);;IZZ 215{03131?:1;6, 1 https://lesson.academy-
H content.myschool.edu.ru/02.5/10
OBHIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME



https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosmuecTBo yacoB
Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTebHbIE peCypchl
padoThI padoThI
OcHoBHbIE TIpaBUiIa
n300pakeHNs Ha PUCYHKE
1 HJIOCiOCTI/I napajfnen};ﬂmx 1 PoLl .
’ https://resh.edu.ru/subject/17/10/
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[lonsATHA cTEepeoMETpHUN: TOUKA, POIII
psiMasi, TNIOCKOCTb, https://resh.edu.ru/subject/17/10/
npocTpancTBo. OCHOBHBIE
2 IpaBUjIa N300pakeHus Ha 1
PHUCYHKE IJIOCKOCTH,
napauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeIMHbI OTpe3Ka
[TonsTHA: nepecekarommecs POIII
3 MJIOCKOCTH, TIEPECEKAIONITUECS 1 https://resh.edu.ru/subject/17/10/
mpsiMasi ¥ MJI0CKOCTh;
MOJIyTIPOCTPAHCTBO
[TonsTHA: nepecekarommecs POIII
4 IJIOCKOCTH, TIEPECEKAIONITUECS 1 https://resh.edu.ru/subject/17/10/
mpsiMasi ¥ MJI0CKOCTh;
MOJIyTIPOCTPAHCTBO
5 MHororpaHHiuKu, U300paKeHHUE 1 PoOII

MPOCTEUIIINX

https://resh.edu.ru/subject/17/10/
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MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOLINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHE

POIII

6 npocTeimmx https://resh.edu.ru/subject/17/10/

MIPOCTPAHCTBEHHBIX (PUTYD,

HECYIIECTBYIOIUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U POl

NIEPBBIC CIICJCTBUS M3 HUX https://resh.edu.ru/subject/17/10/
3 AKCHOMBI CTEPEOMETPUH U POl

MIEPBBIC CIICCTBUSA U3 HUX https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPHUH U POIII

MIEPBBIC CIICCTBUS U3 HUX. https://resh.edu.ru/subject/17/10/
9 CriocoOsl 3a/1aHus TPSIMBIX U

IUIOCKOCTEH B MPOCTPAHCTBE.

O003HaueHUs NPSAMBIX U

IIJIOCKOCTEN

N3o0pakenue ceueHunit PO

UpPaMU/Ibl, KyOa U IPU3MBI, https://resh.edu.ru/subject/17/10/

KOTOpBIE MPOXOAT Yepe3 X
10 pEbpa. N3o0pakenue

nepeceyeHus MoTyYeHHBIX

mI0cKkocTeil. PackpammBanne

MOCTPOSHHBIX CEUCHUH Pa3HBIMU

[[BETAMHU

N3o0paxeHune cedeHmit POl

MUpPaMU/Ibl, KyOa U IPU3MBI, https://resh.edu.ru/subject/17/10/
11 KOTOPBIE TPOXOAAT Yepe3 Uux

pé6pa. NzobpaxkeHune
MepeceueHUs MOTyICHHBIX
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IJI0CKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEUCHHUH Pa3HBIMU
L[BETaMU

12

13

N3o0paxenune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune
MEPECeUCHUS MOTyICHHBIX
iockocteil. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[BETaMH

N300pakeHune ceueHuit
NUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0pakenue
MEPECCUCHU A MOJTYUCHHBIX
mI0cKkocTeil. PackpammBanne
IMOCTPOCHHBIX CEeUYeHUM Pa3sHBIMU
OBE€TaMHu

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/

14

15

16

Meron cnenoB Ui TOCTPOCHUS
CEUYECHUU

Meton crnenoB uist IOCTPOEHUS
ceueHuii. CBoiicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Merton cnenoB 1yl TOCTPOCHUS
ceuenuii. CBoMCTBa
[IepECECYCHUN NPSIMBIX U
TUIOCKOCTEM

POIII
https://resh.edu.ru/subject/17/10/
POIII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/
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17

18

19

20

21

[ToctpoeHue ceueHuii B
nupamuje, Kyoe mo Tpém
Toukam Ha péopax. Co3naHue
BBIHOCHBIX YepPTEKEW U 3aIlncCh
11aroB MOCTPOEHUS

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEXKEW U 3aIlnch
1aroB MOCTPOSHUS

[ToctpoeHue ceueHuii B
nupamuje, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh
1IaroB MOCTPOCHHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YepTEXeH U 3ammch
I1aroB MOCTPOCHUS

[ToBTOpEHME MITAHUMETPUN:
Teopema 0 mponopIMOHATIBHBIX
otpeskax. [logobue
TPEYTOJIbHUKOB

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/

POIII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuets! B
CEYCHMAX HA BBIHOCHBIX
yeprexax. Mcropus pa3surus
IJIAHUMETPUU U CTEPEOMETPUH

POII
https://resh.edu.ru/subject/17/10/
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23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

POII
https://resh.edu.ru/subject/17/10/

24

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs npsiMple.
[Ipu3Haky CKpelmuBarOmMXCs
npsmbIx. [lapaniensHble
IIPsIMBIE B IPOCTPAHCTBE

POII
https://resh.edu.ru/subject/17/10/

25

26

27

28

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOU
IapaJuIeIbHON TaHHOU IIPSIMOM,
MPOXOASAIIEH Uepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKaIllel Ha
JTAHHOU nipsiMoit. JIemma o
[IEPECCUCHUH MapaIIICIIbHBIX
MIPSIMBIX INTIOCKOCTBIO

[TapamienbHOCTB TPEX MPSMBIX.
TeopeMa 0 TpEX nmapaenbHbIX
npsAMbIX. Teopema o
CKPELIUBAIOIIUXCS MIPAMBIX

[TapannenpsHOE MPOEKTUPOBAHUE.

OcHOBHBIE CBOWCTBa
napaieIbHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX (Uryp B mapamienbHOMN
MPOEKIINU

[lenTpanbHas npoeKkuus. YToiui ¢
COHAIIPaBJIICHHBIMU CTOPOHAMH.
VYroa Mexay NpsMbIMU

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/
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29

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

POII
https://resh.edu.ru/subject/17/10/

30

31

32

33

34

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpasctse. [Ipusnak
[IapaJUIEIbHOCTH IPSIMON U
mockocTu. CBoMCTBA
[1apaJUIEILHOCTH IPSIMON U
IIJIOCKOCTH

I'eomeTpuueckue 3a1aun Ha
BBIUHCIICHHE U JJOKA3aTENbCTRO,
CBSA3aHHBIE C MAPAIETbHOCTHIO
MPSIMBIX U IJIOCKOCTEN B
MPOCTPAHCTBE

[TocTtpoenue ceuenus,
IIPOXO/IALIETO YEPE3 TAHHYIO
MPSIMYIO Ha YEpTEkKe U

[apaJuIeIbHOTO APYIOU MIPSMOM.

Pacuér oTHOIIIEHU I

[MTapannensHas npoekuus,
MPUMEHEHHE JJIsl TOCTPOCHUS
ceueHMi Kyba u
napaenenunena. CBoicTa
napaiesienune1a 1 MpU3Mbl

[TapajuienpHbIE TNIOCKOCTH.
[Ipu3Haku napajuieabHOCTH
JIBYX TIJIOCKOCTEM

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/
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Teopema 0 nmapajuIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,

POII
https://resh.edu.ru/subject/17/10/

35 MPOXOAAIICH Yepe3 TOUKY, HE
MIPUHAIJICKALTYIO TaHHOM
IJIOCKOCTH U CJIE/ICTBUS U3 HEE
CaoiicTBa napamiebHbIX PolI
IUIOCKOCTEH: 0 mapauieIbHOCTH https://resh.edu.ru/subject/17/10/
36 MPSIMBIX TIEPECEUCHUS MIPH
MepeceyeHH IByX
MapajuIeNbHbIX TUIOCKOCTEN
TpeTben
CBoiicTBa napamiebHbIX POl
IJIOCKOCTEH: 00 OTpe3Kax https://resh.edu.ru/subject/17/10/
napaieNbHbIX TPSIMBIX,
37 3aKITIOYEHHBIX MEXKITY
napajuieIbHBIMU TUIOCKOCTSIMH;
0 MepeceYeHU ! IPsIMOi C IByMs
napajuieIbHBIMU TUIOCKOCTSIMH
38 IToBTOpEHME: TEOpEMA POIII
[Tudaropa Ha mockocT! https://resh.edu.ru/subject/17/10/
39 [ToBTOpEHME: TPUTOHOMETPUS POIII
PSIMOYTOJIBHOTO TPEYTOJIbHUKA https://resh.edu.ru/subject/17/10/
CgoiicTBa KyOa u PO
40 IPSIMOYTOJILHOTO https://resh.edu.ru/subject/17/10/
napauiesienumnesa
Bpluncnenue 1IMH OTPE3KOB B POIII
41 Ky0Oe U MPpsSMOYTOJILHOM https://resh.edu.ru/subject/17/10/
napajuieNienumnesie
42 [TeprieHAMKYIAPHOCTD MPAMOU U POII
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mockocty. [Ipusnak
NEPIECHIUKYJISIPHOCTH IPSIMON U
IJIOCKOCTH

https://resh.edu.ru/subject/17/10/

[lepneHIUKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak

POII
https://resh.edu.ru/subject/17/10/

43 NEePICHIUKYIIIPHOCTH MPSIMOH 1
TUIOCKOCTH
Teopema 0 CylIeCTBOBAaHUU U PO
CIIMHCTBEHHOCTH MPSIMOIA, https://resh.edu.ru/subject/17/10/
44 MPOXOISIIECH Yepe3 TOUKY
POCTPAHCTBA
NEePIEeHUKYISIPHOM K
TUIOCKOCTH
[InockocTtu n POIII
45 HEePICHIUKYJISIPHBIC UM TPSMbIS https://resh.edu.ru/subject/17/10/
B MHOTOTPaHHUKAX
[TmockocT n POIII
46 MEPIECHANKYIISIPHBIC UM TIPSIMBbIC https://resh.edu.ru/subject/17/10/
B MHOTOTPaHHUKAX
[lepnieHqUKyISAp U HAKIIOHHAS. POIII
47 [TocTpoenue neprneHAuKyIsIpa https://resh.edu.ru/subject/17/10/
U3 TOYKU Ha TPAMYIO
[lepnieHqUKyISAp U HAKIIOHHAS. POIII
48 [TocTpoeHue nepreHAuKyIsIpa https://resh.edu.ru/subject/17/10/
U3 TOYKU Ha TIPSAMYIO
Teopema o Tpéx PO
49 nepreHanKyIsgpax (mpsamast u https://resh.edu.ru/subject/17/10/

oOpartHas)
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Teopema o Tpéx

POIII

50 nepreHanKyIsgpax (mpsamast u https://resh.edu.ru/subject/17/10/
oOpartHas)

51 Yron mexny PolI
CKPEIIMBAIOIIUMUCS TIPSIMBIMU https://resh.edu.ru/subject/17/10/
[Touck neprneHauKyIsIpHBIX POIII

52 MPSIMBIX C MIOMOIIBIO https://resh.edu.ru/subject/17/10/
MEPIEeHIUKYIISIPHBIX TUIOCKOCTEN

53 OpTtoronaibHoe POl
MIPOSKTHPOBAHHE https://resh.edu.ru/subject/17/10/
[Toctpoenue ceveHuii Kyoa, POIII

54 MPU3MBI, IPABUIBHON https://resh.edu.ru/subject/17/10/
MUPAMHJIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[TocTpoenue ceuenuii kyoa, PO

55 MPU3MBI, IPABUIBHON https://resh.edu.ru/subject/17/10/
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE POIII

56 OTHOCHTEJBHO TIOCKOCTH. https://resh.edu.ru/subject/17/10/
[InmockocTn cummeTpuil B
MHOTOTpaHHUKaX
[Ipu3Hak nepneHauKyISIpHOCTH POIII

57 PSIMOU ¥ TUIOCKOCTH KaK https://resh.edu.ru/subject/17/10/
CJIEICTBUE CUMMETPHH
IIpaBUIbHBIE MHOTOIPAaHHUKHU. POIII

58 Pacuér paccrosiHuit oT TOUKH 10 https://resh.edu.ru/subject/17/10/

IIIIOCKOCTH
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HpaBI/IJ'IBHLIe MHOTI'OTpaHHUKH.

POIII

59 Pacuér paccTostHMIA OT TOYKH J10 https://resh.edu.ru/subject/17/10/
TUIOCKOCTH
CriocoOsI OMyCTUTh PolI
60 NEPIIEHAUKYIISPBL: CUMMETPHS, https://resh.edu.ru/subject/17/10/
CABUTI TOYKH I10 NapAJLIEIbHOU
MpAMOit
61 CuBur 1o HenapaIeabHOU PO
IpsSIMOM, U3MEHEHUE PACCTOSIHUN https://resh.edu.ru/subject/17/10/
KonTponbnas pabota POl
62 "B3auMHO€ pacronoxeHue https://resh.edu.ru/subject/17/10/
HPSIMBIX U IJIOCKOCTEN B
npocrpaHcrae”
IToBTOpEHME: YroI MEKIY POIII
HPSIMBIMU Ha MJIOCKOCTH, https://resh.edu.ru/subject/17/10/
63 TPUTOHOMETPHS B
MIPOMU3BOJIEHOM TPEYTOJILHHKE,
TeopeMa KOCHHYCOB
IToBTOpEHME: YroI MEeXKIY POIII
64 CKPEIIMBAIOIINMUCS TIPSIMBIMU B https://resh.edu.ru/subject/17/10/
MPOCTPaHCTBE
I'eomeTpuueckue MeTo b1 POIII
65 BBIUUCIICHUS yTIIa MEXTy https://resh.edu.ru/subject/17/10/
IPSIMBIMH B MHOTOTPaHHHKAX
JIByrpannbiit yroi. CBoiicTBO POIII
66 JUHEWHBIX YTJIOB JBYTPAHHOTO https://resh.edu.ru/subject/17/10/
yria
67 [lepnenquKyspHBIE IITIOCKOCTH. POIII
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CBoiicTBa B3aMHO
MEPICHIUKYIISIPHBIX TUIOCKOCTEH

https://resh.edu.ru/subject/17/10/

68

[Ipu3Hak nepnesauKyIsIpHOCTH
IJIOCKOCTEM; TEOpeMa O MPAMOU
[IepecedeHus IByX INIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEU
IJIOCKOCTH

POII
https://resh.edu.ru/subject/17/10/

69

[IpssMOyTONBHBIM
napajuiesienunes; Kyo;
U3MEPEHMS, CBOMCTBA
IPSIMOYTOJIBHOT'O
napajuleJenune1a

POII
https://resh.edu.ru/subject/17/10/

70

Teopema o nuaroHaju
MPSIMOYTOJILHOTO
napajuieJIienuIe/1a U CJIe/ICTBUE
n3 HeE

POII
https://resh.edu.ru/subject/17/10/

71

72

73

CrepeomeTrpuueckue u
MPUKJIaJIHbIE 3aJ1a4U, CBA3aHHbIE
CO B3aUMHBIM PACTIOI0KECHUEM
IMPsAMBIX U IIIOCKOCTH

IToBTOpEHME: CKpELIMBAIOLIUECS
MpsiMble, MapajiebHbIe
IJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX

[Tapa mapannensHbIX
MIOCKOCTEM Ha
CKPEIIMBAIOIINXCS TPSMBIX,
pacCTOAHUE MEKITY
CKPEIIMBAIOIINMUCS MPSIMBIMU B

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/
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IMPOCTBIX CUTyalUAX

Paccrosaune ot ToukHn a0

POIII

74 IUIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/subject/17/10/
IPSIMOM A0 IIJIOCKOCTH
Brruncienue paccrosiuuit POII
75 MEKTy CKPEIUBAOIIIMUCS https://resh.edu.ru/subject/17/10/
MPSIMBIMU C TIOMOIIIBIO
MEPIEeHIUKYIISIPHOM III0CKOCTH
Tpéxrpannslii yroi, POl
HEPABEHCTBA ISl TPEXTPAHHBIX https://resh.edu.ru/subject/17/10/
76 yrnoB. Teopema [Iudaropa,
TEOpEeMbI KOCHUHYCOB U CHHYCOB
JUIsL TPEXTPAHHOIO yrila
DneMeHTHI chepudecKoit POl
177 TE€OMETPUH: TEOIe3UUECKUe https://resh.edu.ru/subject/17/10/
JIMHUU Ha 3emiie
78 KonTponbnas padota "Yrisl u POIII
paccrosHus" https://resh.edu.ru/subject/17/10/
Cucremaru3zanus 3HaHUN PO
79 "MHOTOrpaHHHK U €r0 https://resh.edu.ru/subject/17/10/
3JIEMEHTHI"
80 [upamupa. Buasl nupamu. POIII
[TpaBusbHAs mUpamMuIa https://resh.edu.ru/subject/17/10/
81 IIpusma. IIpsAmas v HakIOHHAs POIII
npusmsl. [IpaBunbHast mpusma https://resh.edu.ru/subject/17/10/
[IpsiMoit napaynenenunen, POIII
82 PSIMOYTOJIBHBIN https://resh.edu.ru/subject/17/10/

napajuiesienumnes, Kyo



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

83 Brlinmykiible MHOTOIpaHHUKHU. POIII
Teopema Diinepa https://resh.edu.ru/subject/17/10/
Balnmykiible MHOTOIpaHHHKMU. POIII
84 Teopema Diinepa. [IpaBuiibHbIe https://resh.edu.ru/subject/17/10/
U TIOJTyTIpaBUJIbHBIE
MHOTOTpaHHUKU
85 KontponbHas pabora POIII
"MHororpaHHUKH" https://resh.edu.ru/subject/17/10/
86 [TonsTe BEKTOpa HA MJIOCKOCTH POIII
U B IPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
87 CymMma BEKTOpOB PoLl i
https://resh.edu.ru/subject/17/10/
88 Pa3nocTe BekTOpOB PoLL .
https://resh.edu.ru/subject/17/10/
89 [IpaBuiio napamenenunena PoLL .
https://resh.edu.ru/subject/17/10/
90 POIII
¥MHOJKEHHE BEKTOpA Ha HHCIO https://resh.edu.ru/subject/17/10/
Paznoxenue BekTopa 1o 6asucy POIII
91 TpEX BEKTOPOB, HE JICXKAIIUX B https://resh.edu.ru/subject/17/10/
OJTHOH IJIOCKOCTH
92 CkansipHO€E IPOU3BEIEHUE PoL .
https://resh.edu.ru/subject/17/10/
93 Brruncienue yria Mexmy PO
BEKTOpaMH B ITPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
94 IIpocreiimne 3anauu ¢ POIII
BEKTOpaMH https://resh.edu.ru/subject/17/10/
95 [Ipocreiimme 3anaqn ¢ POIII
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BEKTOpPaMHU https://resh.edu.ru/subject/17/10/
96 [Ipocreiimue 3aga4uu ¢ 1 POII _
BEKTOpPaMHU https://resh.edu.ru/subject/17/10/
97 [Ipocreiimue 3a1a4u ¢ 1 POII .
BEKTOpaMH https://resh.edu.ru/subject/17/10/
98 O00011IeHNE U CHCTEMATHU3ALIHS 1 POIII _
3HAHUH https://resh.edu.ru/subject/17/10/
99 O00011eHE B CHCTEMATH3aIUs 1 POIII
3HAHUH https://resh.edu.ru/subject/17/10/
POII
100 Hrorosas konTponbHas padota . https://resh.edu.ru/subject/17/10/
POII
101 Hrorosas xonTponeHas padora ! https://resh.edu.ru/subject/17/10/
102 O0o001IeHNEe U CHCTEMATH3ALIHS 1 POIII
3HaHUN https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KJIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoarueie  Ipakruteckue U3ydeHHsi 00pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

IToBTOpEeHUE TEMBI POIII

1 "KoopauHaThl BEKTOpa Ha 1 https://resh.edu.ru/subject/17/10/
IUIOCKOCTH U B ITpocTpaHcTBe"”

5 [ToBTOpenue Temsl "CkalispHOE 1 POl
IIPOM3BEICHHE BEKTOPOB" https://resh.edu.ru/subject/17/10/
[ToBTOpEHME TEMBI POl

3 "BpIunciieHue yria Mexmy 1 https://resh.edu.ru/subject/17/10/
BEKTOpPaMHU B IPOCTpaHCTBE"
[ToBTOpenue Tems! "YpaBHeHHe POIII

4 IpSIMOH, TPOXOIAIIEH Yepes3 1 https://resh.edu.ru/subject/17/10/
JIBE€ TOYKHU"
YpaBHEHHE IOCKOCTH, PO

5 HOPMaJib, YpaBHEHHUE IJIOCKOCTH 1 https://resh.edu.ru/subject/17/10/
B OTpe3Kax
YpaBHEHHE IIOCKOCTH, POIII

6 HOpMallb, ypaBHEHHE IIOCKOCTH 1 https://resh.edu.ru/subject/17/10/
B OTpe3Kax

7 BexTopHoe nmpousseneHne 1 PoL .

https://resh.edu.ru/subject/17/10/

8 JIuneliHbIe HEpAaBEHCTBA, 1 POIII
JIMHEHHOE POTrpaMMUPOBAHUE https://resh.edu.ru/subject/17/10/

9 JIuneliHbIC HEPABEHCTBA, 1 POIII

JIMHEMHOE MpOorpaMMHUPOBAHUE

https://resh.edu.ru/subject/17/10/
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AHaIUTHYECKUE METOIBI

POIII

10 pacuéra yriia MEKIy IpSIMbIMA https://resh.edu.ru/subject/17/10/
B MHOT'OI'paHHHMKax
AHaJIUTHYECKHUE METO/IBI POIII
11 pacuéra yria Mexay https://resh.edu.ru/subject/17/10/
IUIOCKOCTSIMH B
MHOI'OI'paHHHKaX
12 dopMya pacCTOSIHUSA OT TOYKH POIII
JI0 TUTOCKOCTH B KOOpMHATAX https://resh.edu.ru/subject/17/10/
13 Haxoxnenue pacctostHuit oT POII
TOYKH JIO IJIOCKOCTH B KyOe https://resh.edu.ru/subject/17/10/
Haxoxnenue paccTositHui OT POIII
14 TOYKH 10 TUIOCKOCTHU B https://resh.edu.ru/subject/17/10/
NpaBUIBHON Mupamue
15 KonTtponbHnas padora POIII
" AHanuTuYecKasi reomeTpus’ https://resh.edu.ru/subject/17/10/
16 CeueHunss MHOTOTPaHHUKOB: POIII
CTaHJapTHbIE MHOTOTPAaHHUKHU https://resh.edu.ru/subject/17/10/
17 CeueHust MHOTOTPAaHHUKOB: POIII
METO/I CJIEOB https://resh.edu.ru/subject/17/10/
CeueHust MHOTOTPAHHUKOB: POIII
18 CTaHJIApTHBIE TUIOCKOCTH, https://resh.edu.ru/subject/17/10/
niepeceueHus MPSMbIX U
IIJIOCKOCTEMN
[TapamiensHbIE IPsIMBIE U POIII
19 IUTOCKOCTH: Mapajlie/ibHbIC https://resh.edu.ru/subject/17/10/
CeUeHMsI
20 [TapannenbHble npsiMble U POIII



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IJIOCKOCTH: Pac4Y€T OTHOLLIEHHI

https://resh.edu.ru/subject/17/10/

[TapamiensHble TpsIMbIE U

POIII

21 TUIOCKOCTH: YTJIBI MEXTY https://resh.edu.ru/subject/17/10/
CKPEIIUBAIOIIUMUCS TIPSIMBIMHU
[leprieHAMKYAPHBIE TIPSMbIC U POII
IUIOCKOCTH: CTaHAaPTHBIC Maphl https://resh.edu.ru/subject/17/10/
22 NEPIECHIUKYISPHBIX
IIJIOCKOCTEN U NPSMBIX,
CUMMETPUN MHOTOTPAHHHUKOB
IleprieHAUKYIIIpHBIE IIPSMBIE U POl
23 IJIOCKOCTH: TE€OpPEMa O TpeX https://resh.edu.ru/subject/17/10/
HepIeHINKYIIIpax
IleprieHAUKYIIIpHBIE IIPSMBIE U POl
24 IUIOCKOCTH: BEIYUCIIEHHS JUINH B https://resh.edu.ru/subject/17/10/
MHOTOTpaHHHKAX
IToBTOpEHME: Momaan PO
o5 MHOTOYTOJIbHUKOB, (DOpMYJIbI https://resh.edu.ru/subject/17/10/
JUTSL TITOMIAACH, COOOpaKeHUs
noao0us
[ToBTOpEHME: TIOIIAAN POIII
26 MHOTOYTOJIbHUKOB, (DOpMyJIbI https://resh.edu.ru/subject/17/10/
JUTS TUTOTIA/IeH, cooOpaxeHus
noao0us
[ToBTOpEHME: TIOIIAAN POIII
27 MHOTOYTOJIbHUKOB, (DOpMyJIbI https://resh.edu.ru/subject/17/10/
JUTS TUTOTIA/IeH, cooOpaxeHus
monoous
28 [Inomanu ceuenuit POl



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MHOTOTPAaHHHUKOB: TUIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsT

https://resh.edu.ru/subject/17/10/

ITnomaau ceuennii
MHOTOIPAaHHUKOB: ILJIOIIAIN

POII
https://resh.edu.ru/subject/17/10/

29 MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI
KoHnTponpHas padora POIII
30 "IToBTOpEHHUE: MHOTOTPAHHHUKH, https://resh.edu.ru/subject/17/10/
CEYEHUsI MHOTOTPaHHUKOB"
O6béMm Tena. O6beM POl
31 IPSIMOYTOJIBHOTO https://resh.edu.ru/subject/17/10/
napajureNienumne/a
3anmaun 06 yABOCHUU Ky0a, O POl
32 KBaJpaType Ky0a; 0 TpUCEKIIUU https://resh.edu.ru/subject/17/10/
yria
CrepeomeTpuyiecKkue 3a1a4u, PO
33 CBsI3aHHBIE C 00BEMOM https://resh.edu.ru/subject/17/10/
PSIMOYTOJIBHOTO
napaiesenunea
IIpuxnagHeie 3a1auu, POIII
34 CBSI3aHHBIE C BHIYHUCIIEHUEM https://resh.edu.ru/subject/17/10/
00BEMa MPSIMOYTOILHOTO
napaiesenunea
, . POIII
3 OOBEM NpAMOTE MpH3MbI https://resh.edu.ru/subject/17/10/
36 CrepeomeTpuueckue 3a1auu, POl

CBA3AaHHBIC C BBIYUCIICHUEM

https://resh.edu.ru/subject/17/10/
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00BEMOB MPSAMOI IPU3MBI

[Tpuknagabie 3a1a9H,

POIII

37 CBSI3aHHBIE C 00BEMOM MPSMOI https://resh.edu.ru/subject/17/10/
MIPU3MBI
Brrancienne 006EMOB TEI C POII

38 MIOMOIIIBIO OMPEAETIEHHOTO https://resh.edu.ru/subject/17/10/
uHTerpaa. O6bEM HaKJIOHHOM
TIPU3MBI
Brerurcinenne 00bEMOB TEI C POII

39 MIOMOIIBIO ONPEACAEHHOTO https://resh.edu.ru/subject/17/10/
uHTerpana. O0bEM mMUpaMuIbl
dopmyia 00bEMa MUPaAMUJIBIL. PO

40 OTHomIeHHE 00BEMOB TTUPAMUT https://resh.edu.ru/subject/17/10/
C 00LIUM yTJIOM
®dopmyrna 00bEMA TUPAMUIBIL. PO

41 OTHomICHNE 00BEMOB TUPAMH/T https://resh.edu.ru/subject/17/10/
¢ 00TUM yTIIOM
CrepeomeTrpuueckue 3a1a4u, POl

42 CBsI3aHHBIE C 00BEMaMU https://resh.edu.ru/subject/17/10/
HAaKJIOHHOM MPU3MBI
CrepeomeTpuueckue 3a1auu, POl

43 CBSI3aHHBIE C 00BEMAMU https://resh.edu.ru/subject/17/10/
MTUPAMU/TBI
[IpuxnagHele 3a1a4u M0 TEME POIII

44 "OOBEMBI TeN", CBI3aHHBIE C https://resh.edu.ru/subject/17/10/
00BEMOM HAKIIOHHOW TIPU3MBI

45 [IpuknagHbie 3a1a4u 110 TEME POIII

"O0BEMBI TEN", CBI3aHHEIE C

https://resh.edu.ru/subject/17/10/
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00BEMOM TTHpPaMHUIBI

[Ipumenenue 0ObEMOB.

POIII

46 Brrancnenue paccTossHUS 10 https://resh.edu.ru/subject/17/10/
IJIOCKOCTH

47 KonTtponbnas pabora "O0bEM PoOII
MHOTOrpaHHHKa" https://resh.edu.ru/subject/17/10/
[nnnHIpudeckas NOBEPXHOCTD, POIII

48 00pa3yronye INHAPHYECKON https://resh.edu.ru/subject/17/10/
MOBEPXHOCTHU
umuanp. [psamoit kpyrosoun POIII

49 aHap. [iomans https://resh.edu.ru/subject/17/10/
MOBEPXHOCTH IMJIMH]PA
Konnueckast noBepXHOCTb, POl

50 o0pasyrorre KOHHUECKOM https://resh.edu.ru/subject/17/10/
noBepxHoctu. Konyc
CeueHue KOHYyca MIOCKOCTBIO, POl

51 napaiesIbHOM MIOCKOCTH https://resh.edu.ru/subject/17/10/
OCHOBaHMS
Y ceu€HHblil KOHYC. PO

52 N306paskeHne KOHYCOB U https://resh.edu.ru/subject/17/10/
YCEYEHHBIX KOHYCOB
ITimomane 00KOBOI POIII

53 MIOBEPXHOCTH ¥ TOJTHOM https://resh.edu.ru/subject/17/10/
MOBEPXHOCTH KOHYCa
ITimomanes 00KOBOI POIII

54 MIOBEPXHOCTH ¥ TIOJTHOM https://resh.edu.ru/subject/17/10/
MOBEPXHOCTH KOHYcCa

95 CrepeomeTpuuecKkue 3aauu Ha POl
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J0Ka3aT€JIbCTBO U BBIYUCJIICHUC,
MOCTPOCHUEM CEUCHUH
HWIMH]Ipa, KOHYyCca

https://resh.edu.ru/subject/17/10/

CrepeomeTpuuecKue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,

POII
https://resh.edu.ru/subject/17/10/

56 .
MOCTPOCHUEM CEUYCHUN
WIMH]IpA, KOHYyCa
57 IIpuxnanHeie 3axauu, PO
CBSI3aHHBIC C [IUIIUHIPOM https://resh.edu.ru/subject/17/10/
58 IIpuknagueie 3a1a4u, POII
CBSI3aHHBIC C IUJIUHIPOM https://resh.edu.ru/subject/17/10/
POIII
> Ctbepa u wap https://resh.edu.ru/subject/17/10/
[Tepeceuenue cdepsl u mapa ¢ PO
60 IockocThio. Kacanue mapa u https://resh.edu.ru/subject/17/10/
chepsl IockocTeio. Bua u
n300paxKeHue mapa
[Tepeceuenue cdeps! u mapa c POl
61 IockocThi0. Kacanwue mapa u https://resh.edu.ru/subject/17/10/
chepsl IockocThi0. Bua u
n300paxkeHue mapa
62 VYpasnaenue chepsl. [Lnomans POl
cdepsl U e€ yacten https://resh.edu.ru/subject/17/10/
POIII
63 Cummetpus chepsl U mapa https://resh.edu.ru/subject/17/10/
CrepeomeTpruecKue 3a1a4u Ha PO
64 JI0OKa3aTelIbCTBO U BEIYMCIIEHHE, https://resh.edu.ru/subject/17/10/

CBsI3aHHBIE CO chepoit U mapom,
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IIOCTPOEHUEM HX CEUCHHI
IJIOCKOCTBIO

CrepeomeTpuyuecKue 3a1auu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,

POII
https://resh.edu.ru/subject/17/10/

65 CBsI3aHHBIE CO cpepoit U mapom,
IIOCTPOEHUEM HX CEUYCHHI
IJIOCKOCTBIO
66 IIpuxnanHeie 3axauu, POIII
CBsI3aHHBIC CO chepoil u mapom https://resh.edu.ru/subject/17/10/
[IoBTOpEHME: OKPYKHOCTH HA POl
67 IIJIOCKOCTH, BEIYMCIIEHHUS B https://resh.edu.ru/subject/17/10/
OKPYXHOCTH, CTaHJIapPTHBIE
no00us
68 Paznuunbie KOMOMHAIIMY TEN POl
BpAIEHUs U MHOT'OI'PaHHUKOB https://resh.edu.ru/subject/17/10/
69 3agaun o teme "Tena u POIII
MIOBEPXHOCTH BpareHus" https://resh.edu.ru/subject/17/10/
20 3anauu o teme "Tena u POl
MIOBEPXHOCTH BpareHus" https://resh.edu.ru/subject/17/10/
71 KontponsHas padora "Tena u POIII
MOBEPXHOCTH BparieHus" https://resh.edu.ru/subject/17/10/
79 O6weém munuHapa. Teopema 06 POIII
00BEME TIPSIMOTO ITUITHHIPA https://resh.edu.ru/subject/17/10/
Brruncnenue o06EMOB Te ¢ POl
73 MIOMOIIIBIO OTIPEICAEHHOTO https://resh.edu.ru/subject/17/10/
uHTerpana. O6bEM KoHyca
74 [Tnomaau 60KOBOY U MOTHON POl

IMMOBCPXHOCTHU KOHYCa

https://resh.edu.ru/subject/17/10/
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75

CrepeomeTpHuyeckue 3a1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB IIMITMH]IPA, KOHYCA

POII
https://resh.edu.ru/subject/17/10/

76

[IpuxitagHble 3ana4m 10 TeMe
"OOBEMBI U MIIOIA TN
nosepxHocrel Ten"

POII
https://resh.edu.ru/subject/17/10/

77

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06 00BEME
nrapa. [Imomans chepsi.
CrepeomeTpuyieckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB 111apa, MapoBOro
CErMEHTA U MIApOBOI0 CEKTOpa

POII
https://resh.edu.ru/subject/17/10/

78

IIpuknagHele 3a1a4u MO TEME
"OOBEMBI TEN'", CBSI3aHHBIE C
00BEMOM IT1apa U TJIOIIAIbIO
ctepsl. COOTHOLIEHUST MEKTY
TUTOMIA/IIMU TTOBEPXHOCTEN U
00BEMamMu MOJOOHBIX Tel

POIII
https://resh.edu.ru/subject/17/10/

79

80

ITomoGHEIE TENA B
npocTtpaHcTBe. M3MeHeHue
00BbEMa IpU IOJJOOUH.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIUMCIICHUEM
00BEMOB TeJ U TUIoIaAeH
MTOBEPXHOCTEN

KontponsHas pabora
"IInouiaay NOBEPXHOCTU U
00BEMBI KpyTIIbIX Ten"

POIII
https://resh.edu.ru/subject/17/10/

POII
https://resh.edu.ru/subject/17/10/
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JBH>KEHUs MPOCTPAaHCTBA.
OrobOpaxxenus. [IBuxeHus u

POII
https://resh.edu.ru/subject/17/10/

81 paBeHcTBO (huryp. O6mme

CBOMCTBA JIBU)XCHUU

Bunasl nBmkeHnii: POIII

napauIeIbHBIA IePeHOC, https://resh.edu.ru/subject/17/10/
82 HEHTpaJbHasl CAMMETPHSI,

3epKalibHasi CAMMETPHS,

MOBOPOT BOKPYT IPSIMOI
83 [IpeoOpazoBanus Mog00wMs. POIII

[psimast u chepa Ditnepa https://resh.edu.ru/subject/17/10/
84 ['eoMeTpuueckue 3aj1aun Ha POII

NPUMCHEHHE JIBUKCHHUSI https://resh.edu.ru/subject/17/10/
85 KonrtponbHas padora "BekTopsl POIII

B IIpOCTpaHCcTBe" https://resh.edu.ru/subject/17/10/

O6o06matomiee moBTopenue 11 POIII

HOHSTHH M METOJIOB Kypca https://resh.edu.ru/subject/17/10/
86 reomerpun 10—11 kiaccos,

cucTeMaTH3alys 3HaHUH:

"ITapanienbHOCTb NPSMBIX U

MJIOCKOCTEH B mpocTpaHcTBe"

O6o06matomee moBTopenue 11 POIII

MOHSATHI U METO/I0B Kypca https://resh.edu.ru/subject/17/10/
87 reomerpun 10—11 kiaccos,

cucTeMaTH3alys 3HAaHMMA:

"Bekropsl B mpocTpaHncTae”

O6o6matomee moBTopenue 11 POIII
88 MOHSITUI U METOJIOB Kypca https://resh.edu.ru/subject/17/10/

reomerpun 10—-11 knaccos,
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CHUCTEeMaTU3als 3HAHUM:
"BekTopsbl B mpocTpaHcTse"

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca

POII
https://resh.edu.ru/subject/17/10/

89 reomerpun 10—11 kmaccos,

CHUCTeMaTU3als 3HAHUM:

"O6beM MHOTOTpaHHUKA"

O6o6maromee nopropenwne 11 POIII

HOHSTHH M METOJIOB Kypca https://resh.edu.ru/subject/17/10/
90 reomerpun 10—11 kmaccos,

CHUCTEeMaTU3alus 3HAHUI:

"O6beM MHOTOTpaHHUKA"

O6o6maromee nopropenue 11 POIII

HOHSTHH M METOJIOB Kypca https://resh.edu.ru/subject/17/10/
01 reomerpun 10—11 knaccos,

CUCTeMAaTH3aIs 3HAHUH:

"[1nomany moBEpXHOCTU U

00BEMBI KpyTJIbIX Ten"

O6o06matomiee moBTopenue 11 POIII

HOHSTHH U METOJIOB Kypca https://resh.edu.ru/subject/17/10/
92 reomerpun 10—11 knaccos,

CUCTeMaTH3aIlus 3HAHUI:

"[lnomany moBEpXHOCTU U

00BEMBI KpyTJIbIX TEn"
93 Hrorosast koHTpOBHAS paboTa PO .

https://resh.edu.ru/subject/17/10/
94 Hrorosast koHTpOIBHAS paboTa PoLI .
https://resh.edu.ru/subject/17/10/

95 [ToBTOpeHnue, 0600IIeHNE U POIII
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cUCTeEMaTHU3alus 3HaAaHUN

https://resh.edu.ru/subject/17/10/

96

HcTopus pa3BuTus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI1

POIII
https://resh.edu.ru/subject/17/10/

97

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKU U €€
pOJb B pa3BUTUU COBPEMEHHBIX
VH)XCHEPHBIX U KOMIIBIOTCPHBIX
TEXHOJIOTUI

POII
https://resh.edu.ru/subject/17/10/

98

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKU U €€
pOIb B pa3BUTUU COBPEMEHHBIX
VHXXECHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

POII
https://resh.edu.ru/subject/17/10/

99

Hcropus pa3Butus
CTEPEOMETPUH KAK HAYKU U €€
pOIb B pa3BUTUU COBPEMEHHBIX
VH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

POII
https://resh.edu.ru/subject/17/10/

100

Hcropus pa3Butns
CTEpEOMETPUHM KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

POII
https://resh.edu.ru/subject/17/10/

101

Ucrtopus pazsutus
CTEpPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX

POIII
https://resh.edu.ru/subject/17/10/
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WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKU U €€

POII
https://resh.edu.ru/subject/17/10/

102 POJIb B pa3BUTHH COBPEMEHHBIX 1
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://resh.edu.ru/subject/17/10/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTHueckue
n/n Bcero u3yueHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
I'pad, cBsa3HEI rpad, bubnmnorexka HOK
1 MPEJCTABICHUE 3a/1a4H C 1 https://lesson.academy-
OMOIIBIO Tpada content.myschool.edu.ru/902.4/07
Crenenbp (BaJIGHTHOCTD) bubnuoreka [JOK
2 BepimHEL [TyTh B rpade. Lenn 1 https://lesson.academy-
W [UKJIBI content.myschool.edu.ru/902.4/07
bubnmnoreka [JOK
I'padbr Ha mnockoctu. [epeso 1
3 . 1 https://lesson.academy-
CIIy4alfHOTO PKCIIEpUMEHTA
content.myschool.edu.ru/902.4/07
CrnyualiHble SKCIIEpUMEHTHI
. bubmorexa [JOK
(OmIBITHI) U CITy4aiiHbIE
4 1 https://lesson.academy-
COOBITHSL. DIIEeMEHTapHbIE
content.myschool.edu.ru/902.4/07
cOOBITHS (MCXOBI)
BeposTHOCTB citydaliHOTO
coObITus. BepositHocTH bubmuoreka [JOK
5 COOBITHH B ONBITAX C 1 https://lesson.academy-
PaBHOBO3MOHBIMU content.myschool.edu.ru/902.4/07
3JIEeMEHTapHBIMU COOBITUSIMU
BeposTHOCTB citydaliHOTO
bu6nunorexa LIOK
coObITus. BepositHoCcTH
6 1 https://lesson.academy-

COOBITUH B OIIBITaX C
PaBHOBO3MOKHBIMH

content.myschool.edu.ru/902.4/07
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AJIEMEHTAPHBIMU COOBITUSIMU

[Tepeceuenue, 0ObeTMHEHIE
MHOKECTB U COOBITHIA,

bu6nmoreka [IOK

7 MIPOTUBOIOIOKHBIC COOBITHSL. https://lesson.academy-
Dopmya CI0KEHUS content.myschool.edu.ru/902.4/07
BEPOSATHOCTEMN
VYcnoBHas BEpOSITHOCTD.

. bubnuoreka [JOK
YMHOKEHUE BEPOATHOCTEM.
8 ® . https://lesson.academy-
opMyJia yCIOBHOM
pMyJTa y content.myschool.edu.ru/902.4/07
BEPOSITHOCTH
VYcnoBHast BEpOSITHOCTD.
. bubnuoreka [JOK
YMHOXk€EHUE BEPOSITHOCTEH.
9 ® . https://lesson.academy-
opMyJia yCIOBHOM
pMyIa y content.myschool.edu.ru/902.4/07
BEPOSITHOCTH
bubnuoreka [IOK
10 dopmyiia MOJHOK BEPOATHOCTH https://lesson.academy-
content.myschool.edu.ru/902.4/07
. bubnmnoreka [JOK
®opmyna baiieca. 1

11 https://lesson.academy-

HezaBucumplie coObITHs
content.myschool.edu.ru/902.4/07
KombunaropHoe npaBuiio bubnmnoreka [JOK

12 yMHOKeHHUs. [lepecTaHOBKH 1 https://lesson.academy-

bakTopuan content.myschool.edu.ru/902.4/07
. bubmuorexa [IOK
Hucno couyeranuil.

13 https://lesson.academy-

Tpeyronpuuk [Tackans
content.myschool.edu.ru/902.4/07
bu6mmoreka [IOK

14 ®opmyna bunoma HeroToHa https://lesson.academy-

content.myschool.edu.ru/902.4/07
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KonTtponbHas padora Nel:

bu6nuoreka LIOK

15 "I'padb1, BepossiTHOCTH, https://lesson.academy-
MHO>KeCTBa, KoMOnHaTopuKa" content.myschool.edu.ru/902.4/07
bunapHbIi c1y4alHBIN OIBIT
(ucmipITaHue), ycrex U Heyaya. bubmmoteka [JOK

16 He3zaBucumbie ucnbITaHus. https://lesson.academy-

Cepus HE3aBUCUMBIX content.myschool.edu.ru/902.4/07
WCIIBITaHUH 10 IEPBOTO ycIexa

bu6mmoreka [IOK
Cepus HE3aBUCUMBIX

17 . https://lesson.academy-

WCIIBITaHUH 10 IEPBOTO ycIexa
A p Y content.myschool.edu.ru/902.4/07
bu6mmoreka [IOK
Cepus HE3aBUCUMBIX
18 - https://lesson.academy-
ucneiTanuil bepnynnu
pHY content.myschool.edu.ru/902.4/07
N bubmuorexa [JOK
CrnyuaiiHslif BIOOD U3

19 N https://lesson.academy-

KOHEYHOU COBOKYITHOCTH
Y content.myschool.edu.ru/902.4/07
[IpakTuyeckas padota c bubmuoreka [JOK

20 HCIIOJIb30BAHUEM DJIEKTPOHHBIX https://lesson.academy-

Ta0IHIL content.myschool.edu.ru/902.4/07
CrnyualiHas BeIMUYUHA. bubnmnorexka HOK

21 Pacnipenenenue BeposiTHOCTEN. https://lesson.academy-
JuarpamMma pacrpeneiieHus content.myschool.edu.ru/902.4/07
Ornepanuu HaJl CIyYaiHBIMU

P i bu6mmoreka [IOK
BenuuuHamu. [Tpumepsl
22 5 E https://lesson.academy-
acripeenenuil. bunapnas
p val P content.myschool.edu.ru/902.4/07
CilyuyailiHas BeJIMYMHA
93 I'eomerpuueckoe bubamnoreka HOK

pacrpeneneHue.

https://lesson.academy-
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buHoMuanbHOE pacnpeneneHue

content.myschool.edu.ru/902.4/07

Matrematuueckoe 0Xu1aHne
CIIy4ailHOM BEJINYMHBI.

bu6nmoreka [IOK

24 https://lesson.academy-
CoBMecTHOE pacipeiesieHue
_ content.myschool.edu.ru/902.4/07
JIBYX CITy4alHBIX BEJIMYUH
HeszaBucumele ciaydaitHbie
BenuunHbl. CBOHCTBA
bubmuorexa [JOK
MaTeMaTHYECKOTO OKUIaHHS.
25 https://lesson.academy-
MaremaTH4eCcKOe OKHUIaHUE
. L content.myschool.edu.ru/902.4/07
OuHapHOM ciayuaitHOH
BCJIMYUHBI
MaremaTuuecKkoe OKHaaHue
bubmuorexa [JOK
F€OMETPUUYECKOTO U
26 https://lesson.academy-
OMHOMHUAJIBHOTO
. content.myschool.edu.ru/902.4/07
pacrpeeneHui
bu6nuoreka [IOK
Hucnepcus u ctaHIapTHOE
27 https://lesson.academy-
OTKJIOHCHHE
content.myschool.edu.ru/902.4/07
Jucnepcust OuHapHOU bubnuoreka [JOK
28 CITy9JaifHON BEJTMYUHBI. https://lesson.academy-
CaoiicTBa AuCIepCcCHH content.myschool.edu.ru/902.4/07
MaremaTH4eCKOE OKUIaHUE
MPOU3BEACHHS U TUCIICPCHS bubmorexa HOK
29 P P https://lesson.academy-
CyMMBI HE3aBUCUMBIX
N content.myschool.edu.ru/902.4/07
CITy4alHBIX BEJIMYUH
[IpakTuyeckas padora c bubmuoreka [JOK
30 UCTIOJIb30BaHUEM IJIEKTPOHHBIX https://lesson.academy-
Ta0JINIL content.myschool.edu.ru/902.4/07
31 Jucnepcust OHHOMUATHHOTO bubmuorexa [{OK
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pacnpenenenus. [IpakTuaeckas
paboTa ¢ UCIoJIb30BaHUEM
3JICKTPOHHBIX TAOJIUII

https://lesson.academy-
content.myschool.edu.ru/902.4/07

O00011IEHNE U CUCTEMATHU3ALHS buGmuorexa [IOK
32 Hj 1 1 https://lesson.academy-
SHAHAH content.myschool.edu.ru/902.4/07
KonTpoabnas padora Ne2:
"I/IcnflTaHI/Iﬂ Bpe HYJUIA buGnuorexa LHOK
33 C N PHYILTH. 1 https://lesson.academy-
TyHarHbIe Benyf/IqHHH " content.myschool.edu.ru/902.4/07
pacrpeneneHust
bubmuorexa [JOK
000
34 6o IEIeHHe 1 cHCTeMaTH3at 1 https://lesson.academy-
3Hatun content.myschool.edu.ru/902.4/07
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KITACC

Ne
n/n

Tema ypoka

Hepasencto YeOrnIena.
Teopema YeOrrmena. Teopema
bepuymiu. 3akoH 60X
quce

Hepasencro UeOblmiena.
Teopema YeOrrmena. Teopema
bepnymu. 3akon GonbImx
qucell

Hepasencro UeOblmiena.
Teopema YeOrimena. Teopema
bepnymnnu. 3akoH 601bIIMX
quce

Br16opounslii MeTox
HCCIIEI0BAHUMI

[IpakTuueckas pabota c
MCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJIAILL

I'enepanbHas COBOKYMHOCTb U
ciryyaiiHast BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakTepuctukamu. OueHka

KoauuecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

bu6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/902.4/07

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/902.4/07

bu6mmoteka [IOK
https://lesson.academy-
content.myschool.edu.ru/902.4/07

bu6nuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/902.4/07
bu6nuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/902.4/07

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/902.4/07
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CPEIHETO U JUCIIEPCUN
TE€HEPAIBHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX
XapaKTEPUCTHUK

I'enepanbHast COBOKYIIHOCTb U
cirydaiiHast BbIOOpKa. 3HaAKOMCTBO
C BBIOOPOUYHBIMU
xapakrepuctukamu. O1eHKa

bu6mmoteka [IOK

7 https://lesson.academy-
CPEIHETO U IUCIIEPCUNn
pe f[ p content.myschool.edu.ru/902.4/07
re€HEPAIbHON COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK
. bubnuorexa [HOK
OueHuBaHuE BEPOSITHOCTEN
8 5 . 5 https://lesson.academy-
coObITHI IO BBIOOPKE
p content.myschool.edu.ru/902.4/07
Craructuueckas TUIIOTE3A.
. bubmmoreka [JOK
[IpoBepka mpocTEeUIINX TUIIOTES
9 . https://lesson.academy-
C TIOMOIIBIO CBOMCTB M3YYEHHBIX
B N Y content.myschool.edu.ru/902.4/07
pacrnpeneneHuit
Craructuueckas TUIIOTE3A.
. bubnnoreka [JOK
[IpoBepka mpocTEeUIINX TUIIOTES
10 . https://lesson.academy-
C TIOMOIIBIO CBOMCTB U3YYEHHBIX
B . Y content.myschool.edu.ru/902.4/07
pacrpeaeneHuit
[IpakTuueckas pabota c bubnmnorexka HOK
11 HCIIOIb30BaHUEM DJIEKTPOHHBIX https://lesson.academy-
TaOJIAILL content.myschool.edu.ru/902.4/07
12 [Ipumeps! HeNpepbIBHBIX bubnmnorexka HOK
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CIIy4YalHBIX BeJIMYMH. OyHKIMS
IJIOTHOCTH BEPOATHOCTH

PaBHOMEpHOE pacnipenencHue.
[Tpumeps! 3a1a4, TPUBOISIIHNX K

https://lesson.academy-
content.myschool.edu.ru/902.4/07

bu6nmoreka [IOK

13 https://lesson.academy-
MOKa3aTeJIbHOMY U K
content.myschool.edu.ru/902.4/07
HOPMAaJIbHOMY pacrpeeeHUsIM
OYHKIUS ITIOTHOCTH bubmuorexa [JOK
14 BEpPOSTHOCTH MOKA3aTeIbHOTO https://lesson.academy-
pacnpeneneHus content.myschool.edu.ru/902.4/07
@OyHKIMS ITIOTHOCTH bubmmoreka [JOK
15 BEPOATHOCTHA HOPMAIBLHOTO https://lesson.academy-
pacnpeneneHus content.myschool.edu.ru/902.4/07
ITocnenoBarenbHOCTH
OJMHOYHBIX HE3aBHUCUMBIX bubmuorexa [JOK
16 coOwITuii. [Tpumep 3amaumu, https://lesson.academy-
MIPUBOALICH K PACIIPEAETICHUIO content.myschool.edu.ru/902.4/07
ITyaccona
[IpakTuueckas pabota c bubnmnorexka HOK
17 HCIIOJIb30BAHUEM DIIEKTPOHHBIX https://lesson.academy-
TaOJIAILL content.myschool.edu.ru/902.4/07
KoBapuanus 1Byx ciaydyailHbIX bubnuoreka [JOK
18 BennurH. Koapunuent https://lesson.academy-
KOppeIsiuuu content.myschool.edu.ru/902.4/07
bu6nunorexa LIOK
CoBMecTHBIC HAOTIOJEHUS IBYX
19 https://lesson.academy-
BEJINYUH
content.myschool.edu.ru/902.4/07
20 Br16opounsiii koahduueHT bubnmnorexka HOK
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KOppEeIALUU

https://lesson.academy-
content.myschool.edu.ru/902.4/07

Paznuune mexny JIMHEUHOU

bubnuoreka LIOK

21 CBSI3bI0 M IPUYHUHHO- https://lesson.academy-

CJIEICTBEHHOH CBSA3ELIO content.myschool.edu.ru/902.4/07
bubnunoreka LIOK
22 JIuneitnas perpeccus https://lesson.academy-
content.myschool.edu.ru/902.4/07

[IpakTuueckas pabora c bubmmoreka [IOK

23 MCIIOJIb30BAHUEM JICKTPOHHBIX https://lesson.academy-
TaOJINILL content.myschool.edu.ru/902.4/07
[IpeacraBnenune 1aHHBIX C bu6nuoreka [IOK

24 MTOMOIIIBIO TAOJUI] ¥ TUArpamm, https://lesson.academy-
OIHCaTENIbHAS CTATUCTUKA content.myschool.edu.ru/902.4/07
OnBITH ¢ PABHOBO3MOXHBIMHU bubmmorexa OK

25 https://lesson.academy-
PICMEHTAPHBIMH COOBITHAMH content.myschool.edu.ru/902.4/07
Boruncnenue BeposiTHOCTEN bubmuoreka [JOK

26 COOBITHI C IPUMEHEHUEM https://lesson.academy-
dhopmy content.myschool.edu.ru/902.4/07
Brruucnenue BeposTHOCTEN
COOBITHI ¢ IPUMEHEHNEM bubnuoreka [JOK

27 rpadMIeCKUX METOJIOB: https://lesson.academy-
KOOpJAWHATHASA OpsiMasi, 1EPEBO, content.myschool.edu.ru/902.4/07
nuarpaMma Ditnepa

28 CrnyualiHble BEIMYUHBI U bubmuoreka [JOK

pacnpeneneHus

https://lesson.academy-
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content.myschool.edu.ru/902.4/07

MareMaTH4ecKoe OKHIaHue

bu6nmoreka [IOK

29 .. 1 https://lesson.academy-
CIIy9aiiHOU BEIMYMHBI
content.myschool.edu.ru/902.4/07
bubnuoreka LIOK
MareMaTHueCKOe 0KUIaHNE
30 L 1 https://lesson.academy-
CIIy4aiiHOM BEJIMYMHBI
content.myschool.edu.ru/902.4/07
KonTponbHas pabora: bubmmorexa LOK
31 "B P P ] | 1 https://lesson.academy-
€pOSITHOCTh U CTaTUCTUKA
P content.myschool.edu.ru/902.4/07
Boruncnenue BeposiTHOCTEN bu6mmoreka LIOK
32 COOBITHIH ¢ IpUMEHEHHUEM 1 https://lesson.academy-
¢dbopMmyn 1 rpagUECKUX METOI0B content.myschool.edu.ru/902.4/07
Boruncnenue BeposiTHOCTEN bu6mmoreka LIOK
33 COOBITHI C TIPUMEHEHUEM 1 https://lesson.academy-
¢dbopMyn 1 rpagUECKUX METOI0B content.myschool.edu.ru/902.4/07
Crny4daifHble BETUYUHBI U
N — bubmmorexa [JOK
34 pacnp ' 1 https://lesson.academy-
MareMmaTtudeckoe OXKUgaHne
. content.myschool.edu.ru/902.4/07
CIIy9aifHOU BEIMYMHBI
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Marematuka. Anredpa W Havaja MareMaThyeckoro ananusa, 10 kmacc/
Mepznsak  A.I'., Homuposckmii J[.A., IlomsikoB B.M.; mnox penakuuein
[Tomonbckoro B.E., OOmecTB0O ¢ OrpaHMYEHHOM  OTBETCTBEHHOCTHIO
M3narensckuit  nentp «BEHTAHA-ITPA®y»; AxuuoHepHOe OOIIECTBO
«3narensctBO «IIpocBemieHne

2. Maremaruka. AnreOpa W Hadajga MaTeMaTH4YecKoro aHaiausa, 11 kmacc/
Mepznsk  A.I'., Homuposckmii J[.A., IlomsikoB B.M.; mnox penakuuein
[Togonsckoro B.E., OOmecTtBo ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO
M3narensckuit  nentp «BEHTAHA-ITPA®»; AxunoHepHoe OOIIECTBO
«M3narenbcTBO «lIpocBenieHue»

3. Maremartuka: anrebpa ¥ Hayajga MaTeMaTHUYECKOrO aHajau3a, TeOMETpHs.
Anre0pa 1 Havaja MaTeMaTUYECKOro aHainu3a (B 2 yactax), 11 kimacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue; moj
penakmueit Mopakosuua A.I'., O01IecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«10Il MHEMO3HNHA»

4. Marematuka: ajiredpa U Hayajga MaTEMaTUYE€CKOTO aHajau3a, reomeTpus, 11
kinacc/ Kozno B.B., Hukutun A.A., benonocoB B.C. u apyrue; mnon
penakmueii Kosmoa B.B. m Hukutmaa A.A., OOmecTBO ¢ OrpaHUYCHHOMN
OTBETCTBEHHOCTHIO «PyCcCKOE CIIOBO — YUEOHUKY

5. MaremaTtuka: anreOpa ¥ Hayajga MaTeMaTUYeCKOrO0 aHajin3a, TeoOMETpHs.
AnreOpa u Hauaja maremaTudeckoro ananuza, 11 kmacc/ Bunenkun H.A.,
NBames-MycaroB O.C., IlIapuoypn C.M., OOmiectBO ¢ oOrpaHUYeHHOMN
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

6. MaremaTtuka: ajreOpa ¥ Hadajla MaTeMaTHYECKOIO aHalii3a, TeOMETPHS.
AnreOpa u Havanma matematudeckoro ananmsa, 11 kmacc/ Komsrun HO.M.,
Tkaueea M.B., ®emopoa H.E. m npyrme, AKIHOHEpHOE OOIIECTBO
«M3marenscTBO «IIpocBenieHne»

7. MaremaTtuka: anreOpa ¥ Hayajga MaTeMaTUYeCKOrOo aHajin3a, TeoOMETpHs.
AnreOpa M Havajlla mMaTemMaTH4eckoro aHamusa, 11 xmacc/ Mypasun I'.K.,
Mypasuna O.B., O6miecTBo ¢ OrpaHM4€HHON OTBETCTBEHHOCTHIO «IPODANY;
AxnonepHoe odiectBo «M3aaTenscTBo «IIpocBerienre»

8. Marematuka: anreOpa ¥ Havajlla MAaTEMaTUYECKOTO aHaIM3a, TEOMETPHUS.
Anre0Opa u Hauana matemaTudeckoro ananmsa, 11 kmacc/ Hukombsckuit C.M.,



IToranoB M.K., Pemernukos H.H. u papyrue, AxmnuoHepHOe OOIIECTBO
«M3natenbctBo «IIpocBenienner

9. Marematuka: anreOpa M Hadajla MaTeMaTUYECKOTO aHaIW3a, T€OMETPHS.
AnreOpa u Havanma maremaTudeckoro aHanmsa, 11 kmacc/ Iparycesua M.JL,
Cron6oB K.M., TomoBun A.H., AxkmuonepHoe oOmiectBo «l3maTenscTBO
«IIpocBenieHue»

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA

1. AnreOpa u Hauanma maTeMaTudeckoro ananuza, 10. YueOnuk nis 10 kimacca
(C.M. Hukonsckuit, M.K., [Toranos u ap., M., [Ipoceemenue — 2017).

2. AnreOpa 1 Hauajga MaTeMaTUYECKOTO aHau3a. JugakTuieckue MaTepuabl.
10 xmacc: ©OazoB.u mpod. ypoBuu, / M.K. Iloranos, A.B. IlleBkuH,
M.IIpoceemenne, — 2017

3. IIporpammsl 0011€00pa30BaTENbHBIX YUpexJaeHUs Anredpa W Havaia
marematuueckoro aHammza 10-11, cocraBurens T.A. Bypmuctposna,
[Tpoceewmenue, 2017

4. PeuieHue 3a7a4 U BBIIIOJHEHUE 3aJIaHUM 110 MATEMAaTHKE C KOMMEHTAPUIMHU
u oTBeTamu Jy1s moArotoBku K EI'D / coct. B.H.Ctynenenckas, 3.C.I'pebHeBa.
Bonrorpan Yuurens 2012

5. @enpko JI.M. MeTon MHTEpBAJIOB B PEIIEHUN HEPABEHCTB U UCCIICAOBAHUN
¢ynkuunii 8-11 k1. M. Ipoda 2023

6. Amenko N.B. u np. [logroroBka k ers mo maremaruke B 2019 rony.
Meroanueckue ykaszanus/Amenko M.B.-M.: MIIHMO, 2022. ET'D 2019.
Marematuka. Tun. tect. 3agan_Pen. Cemenos, fAmenko 2023

7. AnreOpa wu Havama aHammza. 11 xmacc. 180 auarHOCTHYECKHX
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IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.school-collection.edu.ru — eaunas koutekust HuGPOBBIX
oOpa3oBaTenbHBIX pecypcoB http://fcior.edu.ru/ - denepanbHbIi IEHTP
WHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcos http://window.edu.ru/ - Equnoe
OKHO JIOCTyIa K 00pa3oBaTeIbHBIM PECypC



