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QenepanbHas pabouyas mporpamMma Mo ydyeOHoOMy mpeamery «MaremaTuka
(6a30BbI ypoBeHB) (IpeaMmeTHas ob6nacth «MaremaTtnka U MHGOpPMATHKa») BKIIIOYAET
MOSICHUTENIbHYIO 3aIUCKY, COAEepKaHUuE O0yUEeHHUs, TUIAHUPYEMbIE pPE3YyJIbTaThl OCBOCHUS
MpOrpaMMbl IO MaTEMaTUKE, TEMATHYECKOE IJIAHUPOBAHME, NepeueHb (KoaudukaTop)
pacnpesiefIeHHBIX IO KjaccaMm HIpOBEpsSEMbIX TpeOOBaHMN K pe3ysbTaTaM OCBOCHHS
OCHOBHO# 00pa30BaTelIbHON MPOrpaMMbl CPEIHETO OOIIEro 00pa30BaHUs U SJIEMEHTOB
collepKaHUsl O MaTeMaTuKe, NMepedyeHb (KOAU(PUKATOP) MPOBEPAEMBIX TpeOOBaHUMN
K pe3ylbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTENbHOI MPOrpaMMbl CPEHEro OOILEro
0o0pa30BaHus U 3JIE€MEHTOB COJEPKaHUS 110 MaTEMAaTHKe.

[losicHuTenbHAs 3aMucKa OTpa)kaeT OOIIMe LETU U 33a/la4l U3yYeHUs MaTeMaTHKU,
XapaKTepUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €€ H3YyYeHHI0 O00yYaroluMHucH,
MECTO B CTPYKType y4eOHOro IJjaHa, a TakXkKe MOAXOAbl K OTOOpY COAepKaHUs, K
OTPEJIEICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Copepxanue 00y4deHUsI pacKpbIBAe€T COJAEpXKaTeJbHbIE JIMHUU, KOTOpbIE
npeIaratoTes g 0053aTeIbHOT0 M3YYEHHs] B Ka)XJOM KJIacCe Ha YpPOBHE CpPEIHETo
o01rero oOpazoBaHusI.

[Inanupyemble pe3yiabTaThl OCBOEHHUS MPOTpaMMbl MO MAaTEMAaTHUKE BKJIHOYAIOT
JUYHOCTHBIE, METaIllpeJMETHBIE PEe3yJbTaThl 32 BECh MEPHOJ] OOydYeHUs Ha YpOBHE
cpenHero o0Iiero oopa3oBaHus, a TaAKkKe MPEIMETHbBIE JOCTHKEHHUSI 00yJarolerocs 3a
KXl TOJT 00y4YeHUS

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O MaTeMaTHKE HA YPOBHE CpEeAHEro ooOImero o0pa3oBaHMs
paspabdorana Ha ocHoBe PI'OC COO ¢ ydyeToM COBpPEMEHHBIX MHPOBBIX TPEOOBAaHUM,
NPEeIbSBIAEMbIX K MAaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPATUIUNA POCCUHUCKOTO
oOpa3zoBanusa. Peanmuzamusi mporpaMmbl MO MaTeMaTHKE OOECIeUMBaET OBJIAJICHHE
KJIFOUEBBIMU ~ KOMIETEHUUSAMH, COCTABJISIOIIMMU OCHOBY [JIi CaMOpa3BUTUA U
HEMPEPHIBHOTO 00pa30BaHUsA, IEJIOCTHOCTh OOINEKYJIbTYpPHOTO, JIMYHOCTHOTO U
MO3HABATEILHOTO PA3BUTUS JTUIYHOCTH 00YUAIOITUXCS.

B nporpamMe nmo maTeMaTtvke y4TeHbl UAeU U mojiokeHuss KoHuenuuu pa3BuTHs
MaTemaThdeckoro oopasoBanus B Poccuiickoit denepanuu. B cooTBeTCTBMY C Ha3BaHUEM
KOHIIETIIIMY, MaTeMaTH4ecKoe oO0pa3oBaHWE J[OJDKHO, B YAaCTHOCTH, MPEIOCTaBISATh
KOKIOMY 00yJaronemMycsi BO3MOXXHOCTh JIOCTH)KCHHSI YPOBHSI MaTeMaTUYECKUX 3HAHUM,
HE0OXOIMMOTO ISl TalbHEUIIIEH yCIenTHO Xu3Hu B oOmecTBe. MiMeHHO Ha perieHue
ATOM 3aJlauu HalleJIeHa MporpaMma o MaTeMaTuke 0a30BOro0 YPOBHS.

B snoxy mudpoBoii Tpanchopmaimu BceX cdhep UeTOBEUSCKOW IeATCIbHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4EIIOBEKOM 0e3  0a3oBOM
MaTeMaTU4eCKOM MOATOTOBKHU. Y3Ke B IIKOJI€ MAaTEeMAaTHKA CIIY>KUT OMOPHBIM MPEIMETOM
JUIST U3YYEHUSI CMEXKHBIX [JUCHMIUIMH, a B JKU3HU TMOCJIE IIKOJbl peaabHOI
HEOOXOJMMOCTbIO CTAHOBUTCSI HEMPEPHIBHOE 00Opa30BaHUE, YTO TPEOYET MOJHOLIEHHOMN
0a30Boil 001Ie00pa30BaTEIbHON IOATOTOBKM, B TOM YHCJIE W MaTeMaTHYECKOM.
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D10 00YCIOBJIEHO TEM, YTO B HAIM JHHU PACTET YUCIO CHEIUATbHOCTEH, CBSI3aHHBIX
C HETOCPEICTBEHHBIM NMTPUMEHEHUEM MAaTEMATHUKU: U B c(hepe IKOHOMUKH, U B OU3HEcCeE,
1 B TEXHOJIOTHYECKHUX 00JIACTSIX, U 1K€ B TYMAaHUTAPHBIX cpepax. Takum oOpazom, KpyT
oOydJaromuxcs, g KOTOPbIX MaTeMaThKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM,
CYILIECTBEHHO PACIIUPSIETCSI.

[IpakTryeckasi MoJIE3HOCTh MaTeMaTHUKH OOYCJIOBJIEHa TEM, YTO €€ MPeAMETOM
SBJITIOTCS (YHIaMEHTAIBHBIE CTPYKTYPBI HAIIET0 MHUpPA: MPOCTPAHCTBEHHBIC ()OPMBI U
KOJIMYECTBCHHBIC OTHOIICHHUS OT TMPOCTEHIINX, YCBAaMBAEMBIX B HEIMOCPEICTBCHHOM
OMBITE, JO JOCTaTOYHO CJOXKHBIX, HEOOXOJIMMBIX JUIS Pa3BUTHS HAyYHBIX
U TEXHOJIOTHYECKUX HJeH. be3 KOHKPETHBIX MaTeMaTHYeCKUX 3HAHWK 3aTPYIHEHO
NOHMMAaHWE TIPUHIIUIIOB YCTPOWCTBA M HWCIIOJIB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE W  MHTEPOpETAIusi Pa3HOOOpa3HOM  COLMAIIBHOW, 3KOHOMHUYECKOM,
noJutudeckoi  mHdopmanuu, ManodPQGeKTUBHA  TMOBCEAHEBHAs  IpaKTUYecKas
NesaTebHOCTh. KaxaoMy 4eioBeKy B CBOEH JKU3HU MPUXOIUTCS BBIMOJHATH TOCTATOYHO
CJIOXHBIC PAacUEThl M COCTABJIATH HECIIOXKHBIC AJITOPUTMBI, HAXOAUTh HY)KHBIC ()OPMYJIBI
U TIPUMCHSATH WX, BIQJCTh MPAKTUYCCKUMH MPUEMaMH T'€OMETPUYCCKUX U3MEPEHUN |
MOCTPOSHUM, 4YuTaTh WHGOPMAIMIO, TPEACTABICHHYIO B BHUIY TaOJUIl, JUarpamm H
rpauKoOB, )KUTh B YCJIOBHUSIX HEONPEACICHHOCTH U TIOHUMAaTh BEPOSATHOCTHBIN XapaKkTep
CITy4alHBIX COOBITHH.

OnHOBpEeMEHHO ¢ pacuiupeHreM chep MpUMEHEHHs MaTeMaTUKU B COBPEMEHHOM
oOmiecTBe Bce Oojee BaXXHBIM CTAHOBUTCS MAaTEMATHYECKUW CTWIb MBIIUICHHUS,
NPOSIBIISIIOIIMICS B OINpPEACICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHus
MaTEeMaTUKA B apceHall MPUEMOB M METOJOB MBIIUICHUS YEIOBEKa E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIUSA U JICIYKIUSA, 0000IIeHNE U KOHKPETH3allUs, aHallu3 1
CUHTE3, KiaccuuKalms U cucTeMaTu3amus, abcrparupoBanue u aHajorus. OObEKTHI
MATEMaTUYECKUX yMO3aKJIIOUEHUH, TMpaBUja HUX KOHCTPYHPOBAHUSA PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKMX  IOCTPOEHUHM,  CHOCOOCTBYIOT  BBIPAaOOTKE  yMEHUS
dbopMynrpoBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXKICHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIICHHe. MaTeMaThKe MPUHAJICKUT BeAyIlas pojib B (OPMUPOBAHUU
ANTOPUTMHUYECKOW KOMITOHEHTHI MBIIIUICHUSI W BOCIUTAHUU YMEHHH JIeCTBOBATH IO
3aJlaHHBIM aJTOpPUTMaM, COBEPIICHCTBOBATh M3BECTHHIE U KOHCTPYHUPOBATHh HOBBIC. B
mpoliecce pelIeHus 3a7]a4 — OCHOBHOUM yUeOHOM eATeIbHOCTA Ha yPOKaX MaTEMATUKU —
Pa3BHUBAIOTCS TBOPYECKAs U MPUKIIAJIHASI CTOPOHBI MBIIIJICHUS.

OOyyeHue mMaTeMaTHKE JAaeT BO3MOKHOCTh Pa3BUBATh y OOYYAIOIIMXCS TOYHYIO,
palMOHAJIbHYI0O U MH(OPMATUBHYIO pedb, YMEHHE OTOMpATh HamOoJiee MOAXOASLINE
S3BIKOBBIC, CHMBOJIMYECKHE, TpadUUeCKUe CpPENCTBA IS BBIPOKCHHUS CYXICHUU H
HaTJISTHOTO WX MPEJCTaBICHUS.

HeoOxomuMpIM KOMITOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUHU
SBIIIETCS 00IIIee 3HAKOMCTBO C METOJJaMU TTO3HAHUS JCHCTBUTEIPHOCTH, TIPEICTABIICHUE
0 TmpeaMeTe W METOAEC MaTeMaTHK{, €ro OTIMYHAS OT METOJOB ECTECTBEHHBIX
U TYMaHHWTApHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MATeMATHKH JJIS PEIIeHUs
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Hay4YHBIX U MIPUKIATHBIX 3a7a4. TakuM oOpa3oM, MaTeMaTHYECKOe 00pa30BaHUE BHOCUT
CBOM BKJIaJl B GOpMUpOBaHUE 00IICH KyIbTyphl YEIOBEKA.

N3yuenne mareMaTMKu CHOCOOCTBYET 3ICTETUYECKOMY BOCHUTAHUIO 4YEIOBEKa,
MMOHUMAHMIO KPAacOThl M W3AIIECTBA MAaTEMATHUYECKUX PACCYKICHHUM, BOCHPHUITHIO
reoMeTpUIecKuX (OpM, YCBOCHUIO HI€M CUMMETPHHU.

[IpuopureTHpiMu 1LEensIMU 00yueHust matemaTtuke B 10—11 kmaccax Ha 06a3oBoM
YPOBHE SIBIISIFOTCS

dbopMupoBaHuE IEHTPATBHBIX MAaTEMaTUUYECKUX TMOHITUN (YUCIIO, BEJIUYMHA,
reomeTpuueckas ¢urypa, mepeMeHHas, BEpOSITHOCTh, (DYHKIUS), OO0ECTeUUBAOIINX
IPEEMCTBEHHOCTh ¥ EPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHus 00yYarOIIUXCs;

nojBe/icHne OOydYaroluXcsi Ha JOCTYIMHOM /IS HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPY>KaroIlIero Mupa, MIOHUMaHUe MaTeMaTUKU KaK 4acTh
00111e# KYJIbTYPhI UETIOBEYECTBA,

pa3BUTHE WHTEIJICKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH O0O0ydYarommxcs,
MO3HABATEILHON aKTUBHOCTH, MCCJIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIICHUS,
MHTEpeca K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBaHue (PyHKIMOHATBHOW MaTEMAaTHUYECKOWM TPaMOTHOCTH: yMEHUS
pacrio3HaBaThb MaTEMaTHYECKUE aCMEKThl B peaJbHBIX JKW3HEHHBIX CHUTYaIUSIX U
OpU  W3YyYEHUH JPYyrux y4eOHBIX MPEIMETOB, MPOSABICHHUS 3aBHUCUMOCTEH U
3aKOHOMEpHOCTeH, (opMynupoBaTh HX Ha S3bIKE MaTEMaTUKH W CO3/aBaTh
MaTeMaTH4YEeCKUEe MOJENN, MNPUMEHSATh OCBOCHHBIM MaTeMaTHYECKHI amnmapar aJis
peuieHns MPaKTUKO-OPUEHTUPOBAHHBIX 3aJay, HWHTEPHPETHPOBATH M OLIEHUBATH
MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JHHUSMH cojepkaHusi matematuku B 10-11 kmaccax sBIISIFOTCS:

«Hucna u BeIUHUCICHUS», «Anredpay («Alredpandeckue BBHIPpOXCHUS», «YPaBHCHUS H
HEpaBeHCTBay), «Havaa MmaremaTrueckoro ananuza», «['eomerpus» («I'eoMerpuueckue
burypsl u uX cBocTBaY, «V3MepeHne reoMeTpruuecKiX BETUIUHY ),
«BeposaTHOCTh U cTaTUCTUKAY». JlaHHBIE TMHUM PAa3BUBAIOTCS MAapaJJIEIbHO, KaXKIasl B
COOTBETCTBHH C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBHCHMO OJHA OT JIPYrou, a B
TECHOM KOHTaKTe W B3auMojehcTBUHU. Kpome 3Toro, mx OOBEIUHSET JOTHYecKas
COCTaBJISIONIAs,, TPAJUUMUOHHO TMPUCYLIAs MAaTeMaTUKE W MPOHU3BIBAIOIIAS BCE
MaTeMaTudecKkue Kypchol U coaepxkarenbabie muauu. Chopmynuposarnnoe B DI'OC COO
TpeOOBaHNE «BIAJICHHE METOJAMH JI0Ka3aTeNIbCTB, aJTOPUTMAaMHU peIIeHUs 3ajad,
ymeHue popMyIupoBaTh OMPeaeTICHNs, AaKCHOMBI U TEOPEMBI, TPUMEHSTh UX, POBOIUTH
JIOKa3aTelbHbIE PACCYKIEHUS B XOJ€ PEIICHHS 3aJau» OTHOCUTCA KO BCEM y4eOHBIM
KypcaM, a (OpMUpPOBAHHUE JIOTMUECKUX YMEHHH pachpeieisieTcs [0 BCEeM TIojaM
00yYeHUS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMUs.

B cootBerctBuu ¢ ®I'OC COO maTemaTuka sBISIETCS 0053aTEIbHBIM MPEAMETOM
Ha JaHHOM YpoBHe oOpa3oBanus. [Iporpammoil mo mMaTreMartwke MpeaycMaTpUBaeTCs
n3yueHue ydeOHoro mpeamera «MaremaThka» B paMKaxX TpeX Y4eOHBIX KypCOB:
«Anrebpa ¥ Hayajla MaTeMaTH4ecKoro aHaimusa», «['eomerpus», «BepodaTHOCTH U
CTaTUCTUKa». DOPMUPOBAHUE JIOTUUECKUX YMEHHUH OCYILIECTBISETCA HA MPOTIKEHUN
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BCceX JieT oOy4eHUsI Ha YPOBHE cpeHero oOiiero oOpa3oBaHUs, a JIEMEHThI JIOTHKH
BKJTFOYAIOTCS B COJICPYKAHUE BCEX HA3BAHHBIX BBIIIE YICOHBIX KYPCOB.

OO611ee yncao YacoB, PEKOMEHAOBAHHBIX JJISI U3yYeHHsI MaTeMaTUKH, — 340 yacos:
B 10 kmacce — 170 gacoB (5 ywacoB B Hememo), B 11 kmacce — 170 gacos (5 vacoB B
HEJICITIO).
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IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

W3y4eHne MaTeMaTHKy Ha ypOBHE OCHOBHOTO 001IIero 00pa3oBaHus HalpaBJICHO Ha
JTOCTIDKEHUE OOYYAIOIUMHKCS JIMYHOCTHBIX, METANpPEeIMETHBIX H  IPEIMETHBIX
00pa3zoBaTeIbHBIX PE3yJbTaTOB OCBOCHUSI YUEOHOTO MIpeIMETa.

JIMUHOCTHBLIE PE3YJIBTATHBI

B pesynbrare n3yueHus: MaTeMaTHKH Ha YPOBHE CPEIHEro oOIIero oOpa3oBaHHUS
y o0y4atomerocst 0yayT chopMUPOBaHBI CISAYIONINE JIMYHOCTHBIC PE3YIbTATHI:

1) rpaKIaHCKOro0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3HMIIMKM O0YYaroIIerocs Kak aKTHBHOTO M
OTBETCTBEHHOI0 YJICHA POCCHMCKOrO OOIIECTBa, MPEACTABICHHE O MaTeMaTHYEeCKHX
OoCcHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHUMN, IPOIEAYP IPaXKTaHCKOTO
obriecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aWMOJICHCTBOBATh C COLMUAIbHBIMH
MHCTUTYTaMH B COOTBETCTBUU C X (QYHKIUAMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(OpPMHUPOBAHHOCTh  POCCUMCKOM TPaKJTAHCKOM  WACHTHUYHOCTH, YBa)KCHUS
K MpOLUJIOMY M HACTOAIIEMY POCCUHUCKON MaTeMaTHUKU, LIEHHOCTHOE OTHOIICHUE
K JOCTHKEHHUSIM POCCHUICKHX MAaTeMAaTHKOB U POCCHUUCKON MaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BaHME ITUX JIOCTIXKEHHUH B IPYTUX HAYKaX, TEXHOJIOTUAX, cPepax SIKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUSI:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAaHMS, AITHUYECKOrO TMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KECHUN HAyKH M AESATEIbHOCTHIO YYEHOr0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOLICHHWE K MHUpPY, BKIIOYas JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad, PEIICHHWH, pacCyXICHWH, BOCTPUUMYUBOCTD K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) ¢pu3nUecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMCHHS NMPUMCHATh MaTeMaTHYCCKHE 3HAHHWS B HMHTEpecax
3JI0pOBOr0 W 0Oe3omacHOro oOpas3a »KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOC TMHTAHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATAH M OTIbIXA,
peryispHas Gu3ndeckas akTUBHOCTH), (PU3HUECKOE COBEPIISHCTBOBAHUE TP 3aHATHIX
CIIOPTHBHO-030POBHUTEIIBHON JICITCIIBHOCTBIO;

6) TPyA0BOr0 BOCIIMTAHHUS:
TOTOBHOCTh K TPYHAY, OCO3HaHWE LIEHHOCTH TPYIOJIOOUS, MHTEPEC K Pa3IndHbIM
chepam mnpodeccoHaNBHON NEATETbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U €€

5
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MPUJIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayiei mnpodeccuu
U PEAM30BBIBATh COOCTBEHHBIC JKU3HCHHBIC ILIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO HA MPOTSKEHUHU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PCIICHUU MPAKTHYECKHUX 3aJ1ad MaTeMaTHYECKOU
HaIPaBJICHHOCTH;

7) IKOJIOrHYECKOr0 BOCIIMTAHHUS:

C(OPMHPOBAHHOCTH DKOJOTHYECKON KYJIbTYPHI, IOHUMAHHUE BIMSHUS COIMAIbHO-
HSKOHOMHMYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBLHON CPEIbl, OCO3HAHNE
r100aIbHOTO XapakTepa JKOJOTHYECKUX MMPOOJeM, OpHUEHTAlMsl Ha IPHMEHCHHE
MaTeMaTHYCCKUX 3HAHUU IS pPElIeHHs 3aJa4 B OO0JacTH OKPYKAIoLIEH Cpebl,
[UIAHKPOBAHKE MMOCTYIIKOB M OLIEHKHM MX BO3MOKHBIX IOCJIEACTBHM /IS OKpPYKarommeit
Cpebl;

8) HeHHOCTH HAYYHOT' 0 O3HAHMSA:

CcOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHs HAYKH W OOIIECTBECHHOMN MPAKTHKHU, TOHMMaHHE MAaTEMAaTHYECKON HAyKH Kak
cephl YeT0BEUECKON AeSITEIBHOCTH, DTAIOB €€ PA3BUTHS U 3HAYMMOCTH JIJISI Pa3BUTHS
[MBHJIM3AIMM, OBJIaJEHHE S3HIKOM MAaTEMAaTHKH M MaTeMATHUYECKOM KyIbTYpPOl Kak
CPEJICTBOM  TO3HAHWUS ~ MHpPa,  TOTOBHOCTh  OCYIIECTBIIATH  MPOCKTHYIO W
HCCIIeI0BATEIbCKYIO IEATEIbHOCTD HHIUBHIYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIbTATHI

B pe3ynbTaTte 0cBOCHHUS IPOrpaMMBbI [0 MaTEMATHKE Ha yPOBHE OCHOBHOTO O0IIIETO
oOpa3oBaHus y oOydaromierocst OyayT copMHpOBaHbI METANPEIMETHBIC PE3YIbTATHI,
XapaKTepHU3yIOIIHECss OBJAJICHUEM YHHBEPCAIbHBIMU MO3HABATCIBHBIMH JICHCTBUSIMH,
YHUBEPCAIBHBIMH ~ KOMMYHHKATHBHBIMA  JICHCTBUSIMH W YHUBEPCaJIbHBIMH
PETYISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTeIbHbIE YHUBEPCAJbHBbIC YUeOHbIEe NeiiCTBUS
ba3oBble jiornyeckue 1eMcTBUA:

BBIABISATH W XapaKTEPU30BaTh CYILIECTBCHHBIE IPU3HAKA MATEMaTHYECKUX
O00BEKTOB, TIOHATHI, OTHOIICHUA MEXIY MOHATUAMH, (POPMYIUPOBATH OMPEACICHUS
MOHATHM, YCTAaHABIWBATH CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIMKH, OCHOBAHUS JJIS
00001IIeHNS ¥ CPAaBHEHUS, KPUTEPUH TIPOBOJUMOTO aHAIH3A,;

BOCIIPHHUMATH, (HOPMYIUPOBATH U MPEOOPA30BHIBATEH CYKICHUS: YTBEPAUTEIHHBIC
U OTpHUIIaTeNIbHbIC, €AMHUYHbBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBIABJISAITH MAaTEMAaTUUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEYUS
B (akTax, [NaHHBIX, HAONIOJAEHUAX U YTBEPXKACHUSX, MpeajiaraTb KPUTECPUU IJIS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;

JI€TIaTh BBIBOJIBI C UCMOJIb30BAHUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUYEHHM, YMO3aKIIOUEHUN 110 aHAJIOTHUH;
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MIPOBOJUTH CaMOCTOSITENIBHO JI0Ka3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPKIACHHM
(OpsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATH APTyMEHTAIIMIO, MPUBOJIUTH MPUMEPHI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHrs yueOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIIINI ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eiiCTBUA .

WCIIONIb30BaTh  BOMPOCHI KAaK  MCCIENOBATEIbCKUM  HMHCTPYMEHT IO3HaHUS,
dbopMynUpoBaTh BOIMPOCHI, (PUKCUPYIOLIHUE MPOTHUBOpEUHE, MPobdieMy, yCTaHABINBATh
HCKOMOE U JaHHOE, (HOPMHUPOBATH TUIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINI0, MHEHUE;

POBOJUTh CaMOCTOSITEJIbHO CIUITAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIICIOBAHUE
0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oOBEeKTa, SBJIEHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BEeKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI 10 pe3yjibTaTaM
IIPOBEJICHHOTO HAOJIOICHUS, UCCIE0OBAHUSI, OIICHUBATH JIOCTOBEPHOCTDH IMOJYYCHHBIX
PE3yIbTAaTOB, BHIBOJIOB U 000O0IICHUIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIEcca, a TaKXKe BBIJBUTATH
NPEIIOJIOAKEHHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undopmaumeii:

BBISIBIIATH JeDUITUTHI HHPOPMAITUH, TaHHBIX, HEOOXOUMBIX TSI OTBETA Ha BOIIPOC
U JIUISL pelIeHMs 3a/1a4H;

BBIOMpAaTh WHGOPMAIUI0O W3 HUCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIH3HPOBATH,
CHUCTEMAaTHU3UPOBATh W WHTECPIPETHPOBATh MH(DOPMAIHMIO PA3TMYHBIX BUAOB U (HOpM
IpECTaBIICHHS

CTPYKTYpUpOBaTh WHQPOPMAIUIO, TPEIACTABIATH €€ B PANIMYHBIX (PopMax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OIICHMBATh HAJEKHOCTh MH(GOPMAIMH IO CaMOCTOSITENILHO C(HOPMYyITUPOBAHHBIM
KpUTEPHSIM, CHOPMYITHPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHMKaTHBHBIE YHUBEpPCAJbHbIC Y4eOHbIC NCHCTBUSA
Oo0menue:

BOCIIPUHUMATh M (POPMYIUPOBATH CYXKICHHS B COOTBETCTBUHU C YCIOBHUSIMHU
U LENSAMH OOILEHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAYy pELIeHUs 3a7adyd, KOMMEHTHPOBAThH
MOJyYEHHBIN PE3yJIbTaT;

B XoA€ OOCYXIEHHMs 3a/JaBaThb BOMPOCHl IO CYHIECTBY OOCYKIAEeMOW TEMBI,
npoOsieMbl, pemaeMoil 3a1a4uM, BbICKA3bIBaTh WUJEH, HAIICJICHHBIC HA MOWCK PEIICHHUS,
COIMOCTaBIISAITh CBOU CYXKACHHS C CYXICHUSMU JAPYyrUX YyYaCTHHKOB JMajora,
OOHapyXUBaTh Pa3IUYUE U CXOJCTBO MO3UIIMHI, B KOPpeKTHOU (popMe popMynnpoBaTh
pa3HorIacHs, CBOM BO3PAXKCHHUS,;
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MIPEACTABIATh PE3YJNbTaThl PEUICHUS 3aJadyd, HKCIEPUMEHTA, HWCCIEIOBaHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3ajay
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUHU.

PeryasiTuBHble YHUBepPCAJbHbIE Y4eOHbIe TeCTBUA
Camoopranusanus:

COCTABJISITh TUIAH, aJITOPUTM PEILIEHUs 3a/1a4u, BEIOUPATH CIIOCO0 PEIICHUS C YUETOM
HMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEHM, apryMeHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4eTOM HOBOUM MH(OpMaIIHH.

CaMOKOHTPOJIb, YMOIIHOHAJIbHBIN HHTEJIJIEKT:

BJIQJICTh HaBBIKAMH TIO3HABATEIHHOW pe(dIEKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JNCHUCTBUH M MBICIUTEIBHBIX TIPOIIECCOB, WX pPE3yJbTaTOB, BIAJETh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3ysbTaTa PEIICHUS MaTeMaTHYCCKOM
3aJ1a4u;

NPEIBHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PCIICHUU 3aJ1a4H,
BHOCUTh KOPPEKTHBBI B JICATECILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JIaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYAHOCTECH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEJIW M YCIOBUSAM, OOBSCHATH HPUYHHBI
JTOCTHXKEHUS WIIH HEAOCTHKEHUS pe3yJbTaTOB I€ITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

NOHUMATh U UCIIOJI30BATh MPEUMYIIIECTBA KOMaHAHON U MHIUBUAYATBLHON paboThI
OpU pElIeHUd Y4eOHBIX 3aJady, NPUHUMATh IeJIb COBMECTHON [eATeIbHOCTH,
IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeAessaTh BHIBI padoT,
JIOTOBApUBATLCSA, OOCYXKIaTh TNpPOILECC M pe3ynbTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKHUX JIOJICH;

y4acTBOBaTh B TPYINNOBBIX (opmax paboTel (0OCYXICHHS, OOMEH MHCHHH,
«MO3TOBBIE MITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMH WICHAMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA
MPOIYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pPE3yabTATHl OCBOEHHUS MPOTpaMMBI MO MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeHero o0mero o0pa3oBaHus MPEICTABICHBI 110 ToAaM O0yUeHHUs B
paMKax OTAENBbHBIX Y4eOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3zeiiaX MPOTPAMMEI 11O
MaTeMaTHKe.
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OEJAEPAJIBHASA PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kypc «AnreOpa ¥ Hauajga MaTeMaTHUECKOTO aHAU3a» SBISCTCS OJTHHM
13 HaumOoJiee 3HAUMMBIX B IMpOTrpaMme cpeaHero oOiiero oOpa3oBaHUs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH OOECIeYnBACT MHCTPYMCHTAIbHYIO 0a3y I M3YyYEeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (GOPMHUPYET JOTHICCKOE
U a0CTpaKTHOE MBIIUICHHE OOYYarONIMXCsl Ha ypOBHE, HEOOXOAMMOM JJII OCBOCHUS
y4eOHBIX KypCOB MH(POPMATHKH, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH. B pamkax
yu4eOHOro Kypca «AnreOpa W Hayajla MaTeMaTHYeCKOTO aHaIu3a» OO0ydYaromuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOMN HayKH, KOTOpas popMyJIUpyeT CBOU
JTOCTIKEHUSI B MaTeMaTHUECKON (hopme.

Y4eOHBIH Kypc anreOphl M Hadajl MaTeMaTHYECKOT0 aHaIn3a 3aKJIabIBacT OCHOBY
JUIS  YCIICHTHOTO OBJIAJICHUS 3aKOHaMH (PW3WUKHA, XUMHUH, OWOJIOTHH, TTOHUMaHUS
OCHOBHBIX  TEHJCHIIMA OKOHOMHKH ¥  OOIICCTBCHHOH  YKW3HH,  I1O3BOJISCT
OPUEHTHUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIb30BaTh MX B IIOBCEJIHECBHOW JKM3HH. B TOXEe Bpems OBJaJCHHC
a0CTPaKTHBIMU U JIOTUYECKU CTPOTMMH MaTEMaTHYECKUMU KOHCTPYKIUSIMU Pa3BUBAET
YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH YTBEPKICHUS,
UCIIONB30BaTh O00OOIIEHHE M KOHKPETU3allMio, aOCTparupoBaHUE W aAHAIOTHIO,
dbopMupyeT KpeaTUBHOE M KpUTHUYECKOE MbIlIUIeHHE. B Xo/1e nzydenus anreOpsl U Haval
MaTEeMaTHYECKOTO aHajJu3a Ha YpOBHE CpPeaHEro oO0IIero oOpa3oBaHHS OOyYArOITUECS
MOJTY4atOT HOBBIN OTBIT PEIICHUS MPUKIIAHBIX 33/1a4, CAMOCTOSTEIHHOTO MIOCTPOCHUS
MaTEeMaTHYECKUX MOJIETIC peallbHbIX CUTYallMid M WHTEPIPETAIMU TMOITYyYECHHBIX
pEIICHH, 3HAKOMSTCS ¢ MPUMEpPaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE,
HayKe U B UICKYCCTBE, C BBIAAIOIIUMUCS MATEMATHYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.
VY4eOHpIli Kypc anreOpbl M Hadadl MaTEMaTHYeCKOTO aHaimu3a o0Jsamaer
3HAYUTEIBHBIM BOCTIMTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIA peaju3yeTcss Kak uepe3
y4eOHBII MaTepual, CHOCOOCTBYIOININI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
u depe3 crnenuduKy ydeOHOH NesITEIbHOCTH, TPeOYIOMeH CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH, TPOJOJKUTEIHHOW KOHIICHTPAIIMM BHUMAHHUS ¥ OTBETCTBEHHOCTH
3a MOJIyYEHHBIA PE3yJIbTaT.

B ocHoBe Merommku oOyueHus anreOpe W HadajaM MaTEeMaTHYECKOTO aHaln3a
JISKUT JIEATETbHOCTHBIA TPUHITUI 00 yICHHS.

B cTpykType mporpamMmel 1o anredpe U HadajgaMm aHaJM3a BBIAEISIOTCS CIACAYIONINe
collepKaTeNIbHO-METOInueckne JuHUU: «Uucina wu  BeUUCICHUSN», «DYHKINMH U
rpadukn», «YpaBHEHHS W HEpaBEHCTBa», «Hauama MaTreMaTHYecKOTO aHan3ay,
«MHOXeCTBa H JIOTHKa». Bce OCHOBHBIE COJEPKATEIHHO-METOANYECCKUE JUHUU
M3YyYaloTCs Ha TMPOTSDKCHWHM JBYX JIeT OOydYeHHs Ha YPOBHE CpPEIHEro OoOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSS JAPYT APyra M MOCTEIICHHO HACHIIAsICh HOBBIMHU
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TeMaMu U paszjaenamu. J[aHHbIA y4eOHBIA KypcC SIBISICTCS MHTETPATUBHBIM, MOCKOJBKY
oObeuHSET B ceOe coAep:KaHWE HECKOJIbKUX MAaTEMaTHYECKUX IUCLUIUIMH: anredpa,
TPUTOHOMETPHUSI, MAaTEMAaTUYECKUI aHAIN3, TEOPUS MHOKECTB U Apyrue. [lo mepe Toro
KaK 0OydJarouiuecsi OBJaJeBaloT Bce 0oJiee MIMPOKUM MATEMATHUYECKHM anmnapaToM, Y
HUX TOCIEAOBAaTEeNIbHO (OPMHUPYETCS U  COBEPIICHCTBYETCA YMEHUE CTPOUTH
MaTeMaTUYeCKyl0 MOJENb pPeajbHON CHUTyallud, NPUMEHATb 3HAHUS, MOJYYECHHbIE
B yueOHOM Kypce «Anredpa W Hayajga MaTEMaTUYECKOTO aHajau3a», [JIs PElICHUs
CaMOCTOATEIBbHO  COPMYJIUPOBAHHOW  MaTEeMaTHYECKOM  3amayd, a  3aTeM
UHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YIIbTaT.

CopepxarenbHo-MeTOAMYECKass JMHUA «Yucna W BBIYMCICHUS» 3aBepLIAEcT
(opMHpOBaHUE HABBIKOB UCIOJB30BAHMS AEHCTBUTEIBHBIX YUCEI, KOTOPOE ObLIO HAYaTO
Ha YpOBHE OCHOBHOTO 0011ero o0Opa3zoBanus. Ha ypoBHe cpennero ooiiero oopa3oBaHus
ocoboe BHUMaHue ynensiercs (GOpPMHPOBAHMUIO MPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB,
BKJTFOUAIOIIKX B C€0sI MCIIOJIb30BAHUE PA3TUYHbBIX (DOPM 3aMHUCH ACHCTBUTEILHOIO YKCIIa,
yMEHHE paIlMOHAJIBLHO BBHITIOJHATH JAEHCTBUS C HUMH, JeJaTh MPUKUIKY, OIICHUBATH
pesynbrar. OOydaromigecss TMOJYYarOT HAaBBIKM  MNPUOIMKEHHBIX  BBIYHCIICHHH,
BBITIOJIHCHUSI JICHCTBUM C YWCIIaMM, 3allMCaHHBIMM B CTaHJIApTHOU  (Qopwme,
UCITIOJIb30BaHUSI MaTEeMaTHYECKUX KOHCTAHT, OIICHUBAHMS YHCJIOBBIX BHIPAKCHUH.

CopnepxatenbHasi TUHHUS «Y PaBHEHUS U HEPABEHCTBAY PEATU3YETCS Ha MPOTIKECHUH
BCEro 00y4eHHUs: Ha YpOBHE CPEIHEro o0IIero 00pa3oBaHusl, MOCKOJIBKY B K&JKJIOM pasjiese
IpOrpaMMbl TIPEIYCMOTPEHO pelIeHUE COOTBETCTBYIOHIMX 3anad. OOydaromiuecs
OBJIA/ICBAIOT Pa3IMYHBIMUA METOJJAMH PEIICHUS 1ETIbIX, PAIlMOHAIBHBIX, UPPALIMOHATBEHBIX,
NOKa3aTeIbHbIX, JJOTAapUPMHUUECKUX U TPUTOHOMETPHUUECKUX YPaBHEHUI, HEPABEHCTB U UX
cucteMm. [lomydeHHbIe YMEHUS UCTIONIB3YIOTCA MPU UCCIEAOBAHUM (PYHKITUH C TTIOMOIIBIO
NPOW3BOJIHOM, PEIICHWU TMPUKIATHBIX 337a4 U 3a7a4 Ha HAXO0XKJICHHE HauOOJIBIINX
Y HAaMMEHBIINX 3HaueHUH (pyHKIMU. JlaHHas coepKaTesibHast JIMHUS BKITIOYAeT B ce0s TaKKe
dbopMupoBaHuEe YMEHHH BBIMOJIHATH PAacyeThl 1O (GopMmysaM, IpeoOpa3oBaHus IENIbIX,
pPaIlMOHANIbHBIX, UPPALMOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKKe
BBIPAKCHUH, COJIEpIKAINX CTEeTIeHH U Jlorapudmel. biaromaps n3yueHuro anrebpandeckoro
MaTepualia MPOUCXOAUT JalbHEWIee Pa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOTO
MBIIIIEHUS 00yJarOIUXCs, POPMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKACHUH, paObOTHI
C CUMBOJIbHBIMU (hOpMaMH, MIPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE
paBEHCTB U HepaBeHCTB. AnreOpa npeanaraet 3¢(HEeKTUBHBIE MHCTPYMEHTHI JIJIST PEIICHUS
MPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJlay, HAIJSIAHO JIEMOHCTPUPYET CBOM
BO3MOKHOCTH KakK S13bIKa HAYKH.

CopnepxxarenpbHO-MeTOANYECKass  JuHUA «DyHKIMM ©  TpaduKW»  TECHO
MeperIeTaeTcs ¢ JPYruMHU JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIIE
3a/laeT  IOCJIEOBAaTEJBHOCTh  M3Y4eHUsT  Marepuana. V3ydeHue  CTENeHHOW,
MOKa3aTeIbHOM, JOrapu(PmMuyeckod M TPUTOHOMETPUYECKUX (PYHKIMMA, MX CBOWMCTB
u rpaduKOB, HCMOJIb30BaHUME (PYHKUMA JUIsI pelieHUs 3a7ad U3 JAPYruX y4dyeOHbIX
MPEAMETOB U peaibHOM JKU3HU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM aHAJIM30M, TaK

10
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U C pelieHueM ypaBHEHHUM U HepaBeHCTB. IIpu 3ToM OOJbIIOE BHUMAHHE YACHSAETCS
dbopMUpOBaHUIO YMEHHUs BhIpaKaTh (OpMynamMu 3aBUCUMOCTH MEXY pPa3IMUYHBIMU
BEJIMYMHAMM, UCCIIEIOBATh MOJyUYeHHbIC (PYHKIMU, CTPOUTH UX rpaduku. Martepuan
COJIep>KaTeNIbHOM JIMHUU HAlleJIeH Ha pa3BUTUE YMEHUM W HABBIKOB, MO3BOJISIIOIIUX
BBIpakaTh 3aBUCUMOCTH MEXY BEJIMUYMHAMU B PA3IUYHON (PopMe: aHAIUTHUECKOMH,
rpaduueckoii u ciaoBecHOU. Ero nuzyuenue cnocoOCTBYET pa3BUTHIO aJTOPUTMUUYECKOTO
MBIIIUICHUS, CHOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.
ConepxartenpHass JmHHS «Hauama wmaTemaTuyeckoro asHainza» IMO3BOJISET
CYIIECTBEHHO pACIIUPUTh KPyr KaKk MaTEMaTUYeCKUX, TaK W NPHUKIAIHBIX 3ajad,
JOCTYMHBIX OOYYarONIUMCS, Yy KOTOPBIX TMOSIBISETCS BO3MOXKHOCTH HCCJIEAOBATh H
cTpouTh Trpaduku QyHKIHHI, ONpenensaTh UX HAUOOJbIINEe W HAUMEHBIINE 3HAYCHHS,
BBIYUCIISITh IUIOMIAAN (UTYyp U OOBEMBI TeJ, HaXOJIUTh CKOPOCTH U YCKOPCHUS
npoiieccoB. CopaepkaTenbHas JHUHUS OTKPHIBAET HOBBIE BO3MOXHOCTH TOCTPOCHUS
MaTeMaTHYECKUX MOJIeNiel peajbHbIX CUTYallUui, HAXOXKIECHUS HAWUJYYIIIETO PEIICHUS
B MPUKJIAAHBIX, B TOM UYHCJIE COLMAIBHO-DKOHOMUYECKUX, 3ajadax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MAaTHYECKOI'O0 aHaliu3a CIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOIO,
(GbopManbHO-IOTUYECKOTO ¥ KPEAaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUU
pacrio3HaBaTh TPOSBICHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE W MCKYCCTBE.
OOyuaroluecss y3HalOT O BBIJAIOLIMXCS Pe3yJibTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MAaTHKU KaK HayKH, U UX aBTOpPaX.

ConepxartenbHo-MeTOAMYECKasd JIMHUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM
NOCBSILEHA 3JIEMEHTAM TEOPUU MHOXKECTB. T€OpETUKO-MHOKECTBEHHBIE ITPEACTABICHUS
NPOHU3BIBAIOT BECh KypC WIKOJIBHOW MAaTeMaTUKH M MpejyaraloT Haubosee
YHUBEPCAJIbHBIN S3BIK, OOBEIUHSIONIUMN BCE pa3/ielibl MATEMaTUKH U €€ IPHIOKEHUM,
OHM CBSI3bIBAIOT pa3HbI€ MAaTEMAaTHYECKHWE AUCUUIUIMHBI B eauHoe ueinoe. [loatomy
BaYXHO JaTh BO3MOKHOCTh 00y4aroieMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHON MAaTeMaTUKH U UCI0JIb30BaTh €0 JJIsl BEIPAXKEHUSI CBOUX MBICIIEH.

B yueb6HOM Kypce «AnreOpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJEITUPOBAHUS, KOTOPbIC MPU3BaHbl CHOPMUPOBATH
HaBBIKH TIOCTPOCHUS MOJEIEH PEAIbHBIX CUTYalUi, MCCIECIOBAHUS ITUX MOJEIEH C
MOMOIIPIO  ammapaTta ainreOpbl M MaTeMaTU4YeCcKOTO aHaiu3a HW HHTEPIpETalHnH
MOJIYYEHHBIX pE3yibTaToOB. Takue 3aJaHusl BIUIETEHbl B KaXKIblil W3 pa3lielioB
MPOrpPaMMBbl, TIOCKOJIBKY BECh MaTepuaj y4eOHOTO Kypca IIMPOKO HCIIONB3YETCS IS
peuieHus TOpUKIagHbIX 3anad. [lpu  pelieHHH peanbHBIX MPAKTUYECKUX 3a/ad
oOydarommuecs: pa3BUBAIOT HAOIIOIATETLHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaTbCs, WCIOIB30BATh AHAJIOTHIO, 0000IMaTh W KOHKPETHU3HPOBATH
npobiemy. JlesTenpbHOCTh 10 (JOPMUPOBAHUIO HABHIKOB PEIICHMS MPUKIATHBIX 33/1a4
OpraHU3yeTCsl B MPOIIECCE M3YUYEHHsI BCEX TEM Yy4eOHOro Kypca «Anredpa u Hauamia
MaTeMaTU4YEeCKOr0 aHAIN3a.

OO6mu1ee yuciIo YacoB, peKOMEHAOBAHHBIX JIJI1 U3YYeHUsI Y4eOHOTO Kypca « Anredpa
M Hauaja MaTteMaTthdyeckoro anamusa», — 170 gacoB: B 10 kmacce — 68 yacoB (2 yaca
B Hezento), B 11 kimacce —102 gaca (3 gaca B Heneno).

11
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COJEP/KAHUE OBYYEHUA

10 KJIACC
Yuciaa v BbIYUCICHUS

Panvonansubie uucina. OOBIKHOBEHHbIE U JIECATUYHBIE JpOOH, TMPOLIEHTHI,
OEeCKOHEYHbIE NEPUOJUYECKUEe po0Ou. AprupMeTHYECKUEe ONEPALNH C palMOHAIBHBIMU
qucliaMH, MpeoOpa3oBaHus YUCIOBBIX BblpaxeHul. IlpuMenenne npobeit u mpoueHTOB
JUIS pEIICHUS IPUKIIAAHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUU U PEATbHOU KU3HU.

JlelictBuTenbHble  4yucia.  PanuoHanbHBlE W MPpALMOHAIBHBIE  YHCIIA.
Apudpmernyeckue omepanuu ¢ ACHCTBUTENbHbIMM  uuciaamu. [IpuGnuxkeHHble
BBIYMCIICHU, [IPaBUjla OKPYIJIEHUS, IPUKHUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenpb ¢ nensiM nokaszateneMm. CtanaaptHas (opma 3anucu JeHCTBUTEIBHOTO
yucia. Mcnons3oBanue mnoaxozsuieil Gopmbl 3amucu JACHCTBUTENBHBIX YHUCEN IS
peLIeHUs NPAKTUYECKUX 3a7a4 U NIPEICTABICHUS JaHHbIX.

Apudmernyeckuii KOpeHb HaTypaJibHON cTeneHu. [leicTBus ¢ apudMeTHuyecKuMHu
KOPHSIMU HATYpPaJIbHOU CTEIIEHHU.

CuHyC, KOCHMHYC WU TaHI€HC 4YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTAHI'€HC YMCIIOBOT'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa 1 TOKIE€CTBEHHBIE MPE0OPa3OBAHUSI.

[IpeoGpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHUIA. OcHOBHbIE
TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-palMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YPABHEHUI.
[IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEILICHUIO MATEMAaTUYECKHX 3a]1a4 U 33724
U3 pa3IMYHBIX 00JaCTe HAYKH M peabHOU KU3HU.

DOyHkuuu U rpapuxkn

OyHk1ms, cnocobsl 3aganus GyHkiuu. ['paduk dyakuuu. Bzaumuo oOpaTHbie
byHKIUN.

O6nacte ompenesieHUss W MHOXKECTBO 3HaueHu (yHkuuu. Hymu QyHknun.
[TpoMesxyTKH 3HAKOTIOCTOSTHCTBA. UeTHbIC 1 HeYETHBIC (YHKITUH.

CrenieHHas GyHKIMA C HATypaJbHBIM W IENBIM  Toka3zareneMm. Ee cBoiicTBa
u rpaduk. CBoiicTBa 1 rpad UK KOPHS N-0 CTEIICHHU.

Tpuronomerpuyeckass OKpy>XKHOCTb, ONPEIETICHUE TPUTOHOMETPUUECKUX () YHKIIUH
YHUCJIOBOTO apryMEHTA.

Hauyajga MmaTeMaTH4eCKOI0 aHAJIN3a
ITociieqoBaTEIILHOCTH, CIOCOOBI 3aJlaHUS MOCJIEIOBaTEIILHOCTEH. MOHOTOHHBIC
OCJIE0BATEILHOCTH.

12
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Apudmernueckass M TeoMeTpUueckas Nporpeccuu. beckoHeduHo yObIBaromas
reomeTpudeckas mporpeccus. CymMma OecKOHEYHO YOBIBAIOIIeH TreoMEeTpHUYecKOn
nporpeccun. @opmyra CI0KHBIX TPOIEHTOB. Vcronbp30BaHne MPOTPECCHH ISl PEIICHUS
peasbHBIX 33724 MPUKIIATHOTO XapaKTepa.

MHoxkecTBa U JIOTMKA
MHOXecTBO, omnepanud HaJl MHOXecTBamHu. Jluarpammbl Oilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO —ammapara s OINHMCAHUS PeATbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PEIICHUHU 3a7]a4 U3 IPYTUX y4eOHBIX TPEIMETOB.
Onpenenenue, TeopemMa, CIeCTBUE, 10KA3ATEIbCTBO.

11 KJIACC

Yucjaa u BbIYUCIEHUA
Harypanensbie u uenbie yncna. [IpusHaku 1eIMMOCTH LEIIBIX YUCEIL.
CreneHb ¢ palMoOHaNIbHBIM MOKa3zaTesaeM. CBOWCTBA CTEIICHH.
Jlorapudm uncna. JlecaTUUHBIE U HATYPAIbHBIC JTOTApU(MBI.

YpaBHeHUs M HEPABEHCTBA

[IpeobpazoBanue BEIpOXKEHUH, COJIEPIKAITUX JIOTAPUDMBI.

[IpeoOpa3oBanre  BbIpaKEHUH, COJAEpKAUIMX CTENEHH C  palMOHAJIbHBIM
IIOKA3aTEeJIEM.

[IprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenpHbIC YPaBHEHNS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA.

CucteMbl JTUMHEWHBIX YpaBHCHHMH. PellieHWe NpUKIAIHBIX 3a7ad C IMOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHECHUH.

CucTemMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpruMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a7a4 U3 Pa3IUIHBIX 00JIaCTel HAyKU U PeaIbHOM KU3HH.

DOyHkuuu U rpapuxkun

Oyukmus. [lepuogndyeckue QyHkiuu. [IpoMeXyTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MEHUMYMBI pyHKIMH. Hanbomnpiiee 1 HauMeHblliee 3HaUYeHUEe (PYHKIUH
Ha MPOMEXKYTKE.

Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpapuKu.

[lokazatenpHass u norapudmudeckas GyHKIHH, WX CBOWCTBA W TpaduKwu.

Hcnonb3oBanne rpadukoB PYHKIIHIA 11 pEIICHUS YPABHEHHUH 1 TIMHEHHBIX CUCTEM.

Ucnonp3oBanue rpadukoB  (PyHKOUN [ HCCIEJOBAaHUS  MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPU PEUIEHWU 3aJa4 U3 JPYTUX Yy4eOHbIX
MPEAMETOB U PEATbHOM KU3HHU.

HayvaJyia MaTeMaTH4eCKOr0 aHAJIN3a
HemnpepoiBuble ¢Qynkuuu. MeToj HHTEpBAJIOB JUisl PEUICHUS HEPABEHCTB.
[TpousBonnas pynkuuu. I'eomerpuyeckuii 1 pu3nuecKuil CMbICI MPOU3BOIHOM.
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[IpousBoaHbIe 3eMeHTapHBIX QPyHKUIUNA. DOpMyIbl HaXOKIEHUS TPOU3BOIHON
CYMMBI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHre NPOU3BOAHOM K HCCIEAOBAHMIO (PYHKIMI Ha MOHOTOHHOCTb
1 SKCTpeMyMbl. HaxoxieHre HanOOoIbIIEero 1 HAMMEHBIIETO 3HaYeHHs] (DYHKLIMHM Ha OTPE3KE.

IIprMmeHenune poru3BOIHON 1JIs1 HAXO0XKIACHUS HAaUJTYYILIETO PEIIEHUs B [IPUKJIIAIHBIX
3aja4ax, sl ONpeeIeH s CKOPOCTH MPOLiecca, 3aJaHHOrO (pOopMyIoi in rpaduKoM.

[lepBooOpa3znas. Tabnua nepBooOpa3HbIX.

Wurerpan, ero reoMerpuueckuii U Gpusuveckuil cmbici. Brluucienue uHrerpana
no gopmyne Herorona—Jleitouuna.

NPEAMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiacce oOy4daromuiicss HOJYy4UT CAEAYIOLINUE TPEAMETHBIE
pe3ybTaThI:

Yucjaa v BLIYUCJIEHHUA:

OTIEPUPOBATH MOHATUSIMHU: PALIMOHATLHOE U JEUCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS
U JIeCATUYHAS IPOOh, IPOLICHTHI;

BBITIOJIHSITH apr(METUUECKHE OMEpalH ¢ PallMOHATBHBIMU U JEHCTBUTEILHBIMU
YHCJIaMU;

BBITIOJIHSITH IPUOJIM)KEHHBIC BBIYUCIICHHUS, UCTIOIB3YS MPAaBUIa OKPYTJICHUS, 1eJIaTh
MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCIICHUN;

OTICpUPOBATh TOHATUSIMU: CTENEHb C IIEJBIM IOKa3aTejaeM, cTaHaapTHas (opma
3alUCU  JICMCTBUTEIILHOIO 4YHCJA, KOPEHb HATYpPallbHOM CTENEHU, WCIOJIb30BaTh
MOAXOAAIIYI0 (OPMY 3aIUCH JEHCTBUTEIBHBIX YHCEI IS pEIIeHUs TPaAaKTUUECKUX 3a/1a4
Y MIPEACTABJICHUS TAHHBIX;

ONECPUPOBATH IOHATHUSIMH: CHHYC, KOCHUHYC W TAaHIC€HC IPOU3BOJILHOTO YIJIa,
UCIIOJIB30BaTh 3alHMCh MPOU3BOJIBHOTO yIJIAa uYepe3 oOpaTHbIE TPUTOHOMETPUYCCKUE

byHKIHM.

YpaBHeHUs M HEPABEHCTBA:

ONEpPUPOBATh IOHATUSMU: TOXKJIECTBO, YPaBHEHHWE, HEPABEHCTBO, LEJOE,
palMOHANIBHOE, HWPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpPaBHEHHUE;

BBITIONIHATH MPEoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKCHHN H  periaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS;

BBITIOJIHATh MPEOOpa30BaHUsl LENbIX, pAlUOHAIBHBIX U HUPpPAlMOHATBHBIX
BBIPQXKCHUN W PEIATh OCHOBHBIE THUIIBI LEJIBIX, PAUMOHAIBHBIX W HPPALNHOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

MPUMEHATh YPABHEHUS M HEPABEHCTBA JUISl PELICHUS MATEMATHUYECKUX 3a1a4 U
3a/1a4 U3 Pa3IUYHBIX 00JIaCTel HAYKU U peaIbHOM )KU3HH;

MOJICIMPOBATh peajbHbIE CUTYAllMU Ha S3bIKE aiareOpbl, COCTABIATH BbIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA II0 YCIOBHUIO 33Ja4d, HWCCIENOBATh ITOCTPOEHHBIE MOJEIN
C UCIIOJIb30BAaHUEM alllapara ajareopsbl.
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DYyHKIUH U I'PAPUKHU:

ONEepUpOBaTh MOHATUAMHU: (YHKUUSA, CHOCOOBI 3aJaHus (PYHKIUH, 00JacTh
OIpEJIENICHHUs] 1 MHOXECTBO 3HaYeHUM (PyHKIMH, Tpaduk QyHKIUU, B3aUMHO OOpaTHBIE
dyHKIMM;

ONEepUPOBATh MOHATUSMH: YETHOCTb WM HEYETHOCTh (PYHKUUHU, HYIU (PYHKIHUH,
MIPOMEKYTKH 3HAKOTOCTOSHCTBA;

MCIIOJIb30BaTh rpaduKu (PYHKIMM 1Sl pelieHusl ypaBHEHUH;

CTPOUTh W YWUTaTh TrpaduKU JUHEHHOW (YHKUMH, KBagpaTUUYHON (DYyHKIIMH,
CTeNeHHOW (DYHKIIMU C LIeJIbIM MTOKa3aTeseM;

UCIOJIb30BaTh rpaduku PYHKIUN AJI1 UCCIAEAOBAHMS MPOLECCOB M 3aBUCUMOCTEN
OpU pelIeHUH 3a7ad U3 JIPYTrux Y4YEOHBIX MPEIMETOB U peallbHOM >KU3HU, BBIPAXaTb
(dopMynamMu 3aBUCUMOCTH MEXIY BETUUMHAMMU.

Hauyana MaTeMaTH4eCKOro aHAJIN3A:

OIIEPUPOBATH MOHITHAMH: ITOCIICA0BATEIIBHOCTD, apru(MeTHIecKast U TeOMETprUIecKast
POTPECCHU;

OIepUPOBATH MOHATHIMH: OCCKOHEUHO yOBIBAIOIIAs FTE€OMETPUYCCKAs MPOTPECCHs,
cymMMa OE€CKOHEUHO YOBIBAIOIIECH reOMETPUUECKOM MPOTPECCHH;

3aJ1aBaTh MOCIIEA0BATEILHOCTH PA3TUYHBIMU CIIOCOOAMU;

UCTIONIB30BaTh CBOMCTBA TIOCIIEOBATEIBHOCTE W TIPOTPECCHUU ISl PEIIeHUs
peasTbHBIX 33729 MPHUKJIATHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA:
ONEpPUPOBATH MOHATUSIMU: MHOKECTBO, ONIEPAIIMU HaJl MHOKECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar sl ONHMCAaHUs PeaibHbIX
IIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 33429 U3 JPYTUX YUeOHBIX MPEIMETOB;
ONIEpUPOBATH MMOHATUSIMU: OIIPEETICHUE, TEOpEMa, CICACTBUE, I0KA3aTEIbCTRO.

K xoniy o0y4yenust B 11 kiiacce oOydaromuiics moIyduT CIEIYIONINE TPEeIMETHBIC
pEe3yJIbTATHI:

Yucja ¥ BbIYUCIEHUS

ONEPUPOBATH MOHATUAMHU: HATYpPaJIbHOE, IEJI0€ YKCIIO, UCIOJIb30BaTh MPU3HAKU
JETMMOCTH LEJIBIX YHCEI, PA3JI0KEHUE YUCIIa HA MPOCTHIE MHOKUTENH JUIsl pELICHHUS 3a1aY;

ONEPUPOBATH MOHATUEM: CTEIEHD C PAIIMOHAIBHBIM ITOKA3aTEIIEM;

OTICPHPOBATh IMOHATHUSAMHM: JOTapupM UHCIIA, JCCITHYHBIE U HATypaJbHBIC
norapumbl.

YpaBHeHUs M HEPABEHCTBA:

MIPUMEHSTh CBOMCTBA CTENEHU [JIsi MPeoOpa3oBaHMsI BHIPAXKEHUH, ONEPUPOBATH
MOHATUSIMM: TIOKA3aTEJIbHOE YPAaBHEHUWE W HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
MOKA3aTeJbHbIX YPABHCHUN U HEPABEHCTB;

BBITIOJIHATH IPE0OPa30BaHUsI BEIPAXKEHUH, COIepKaIllUX JIorapu(Mbl, ONIEPUPOBATH
MOHATUAMU: JIOTApUPMUUECKOE YpaBHEHHUE U HEPABEHCTBO, PEIIaTh OCHOBHbBIEC THIIBI
norapuMUYECKUX YPaBHEHUI U HEPABEHCTB;
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HAXOJUTh PEICHUS IPOCTEUILINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUPOBATH MOHATUAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pPEUICHUE,
HCTIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUN JJIs1 PELICHUS ITPAKTUYECKUX 3a1a4;

HAXOJIUTh PEUIEHUS TMPOCTEUIINX CHUCTEM U COBOKYIHOCTEM pPALMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB;

MOJICIIUPOBATh peajbHbIe CUTYallMu Ha S3bIKE alareOpbl, COCTABIISITh BHIPAXKECHMUS,
YpPaBHEHMS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHUIO 3a1a4M, UCCIEIOBATh ITOCTPOCHHBIE
MO/IEJIM C UCIOJIb30BAaHUEM amnmnapara ajareopsl.

DYyHKIUH U IPAPUKHU:

ONEepUPOBATH MOHATUSAMU: NIeproanYecKas (QyHKIHS, TPOMEKYTKA MOHOTOHHOCTHU
(YHKIUU, TOYKM DKCTpeMyMa (GYHKUMH, HauOOJbllee W HaUMEHbIlEee 3HaYeHUs
(GYHKIMU Ha TPOMEXYTKE, UCIOIb30BaTh UX IS MCCleNoBaHUs (DYHKUUHU, 33aJlaHHON
rpadukoM;

ONEepUPOBATh  MOHATUAMM: TpaQUKU  [OKa3aTeNbHOM,  JorapupMHUUECKOU
U TPUTOHOMETPUYECKUX (YHKIUH, M300pakaTh UX HA KOOPAMHATHOW IJIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHUS] YPABHEHUM U HEPABEHCTB;

U300pakaTh Ha KOOPJAMHATHOM IJIOCKOCTH TpadUKH JIMHEHHBIX YpaBHEHHUH U
UCIIOJIb30BaTh UX JJIs1 PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHU;

UCMOJIb30BaTh IPaPUKU PYHKIUM JUIsI MCCIIET0BAaHUS IPOIIECCOB U 3aBUCUMOCTEM
U3 APYTruX y4eOHBIX AUCLHUILINH.

Hauaja MaTeMaTHYeCKOI0 aHAJIN3A:

ONEPUPOBATh MMOHATHAMH: HEIpephIBHAs (DYHKIHUA, MPOU3BOAHAS (GYHKIHH,
UCIIOJIb30BaTh T'€OMETPUUYCCKUN W (DU3UYECKHIA CMBIC IMPOM3BOAHOW JJIS PEIICHUS
3ajad;

HAXOAWUTh IPOMU3BOIHBIE DJIEMEHTAPHBIX (PYHKIHH, BBIYHCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHS, YACTHOTO (DyHKIIHIA,

HCIIOJIb30BaTh MPOM3BOAHYIO /IS HCCICAOBaHUSA (YHKIMHM HAa MOHOTOHHOCTH W
OKCTPEMYMBI, IPUMEHSTH PEe3yJIbTaThl HCCIIEIOBAHMS K TOCTPOCHUIO IPa(UKOB;

UCIIOJIB30BaTh  MPOM3BOJHYIO  JUIS  HAXOXKJICHHS  HAWJIYYIIErO0  PEIICHHUS
B IIPUKJIAIHBIX, B TOM YHUCJIE€ COIMATIbHO-9KOHOMHYCCKHX, 3aa4ax;

OIIepUPOBATh MOHATHIMHU: IIEPBOOOpA3HAst M HHTErPaJl, TOHUMATh FT€OMETPHYCCKHM
1 (PU3UYECKHUI CMBICT HHTETpaa;

HAXOJUTh IEPBOOOPaA3HBIC 3JIEMCHTAPHBIX (YHKIIHMHA, BBIYUCIATH HMHTErPAT II0
dbopmyne Herorona—JleliOnua;

peliath NpUKIaJAHBIC 3aJa4d, B TOM 4YHCJIE COIMAIbHO-YKOHOMHYECKOIO
1 (HU3UYECKOro Xapakrepa, CpeJCTBAMU MaTEMaTHYCCKOIO aHaJIN3a.
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10 KJIACC
HanmenoBanue pasgena  |[KonudectBo OcHOBHOE coziepKaHUE OCHOBHBIE BUJbI AEATEIBHOCTH
(TembI) Kypca 4acoB oOydJaronuxcs
MHOXkeCcTBa pallMOHAIbHBIX 14 MHOoXkecTBO, Onepanun Hcnoab30BaTh TEOPETUKO-

U ICCTBUTENbHBIX YUCEN.
PanivonanbHbie ypaBHEHUS U
HEpaBEHCTBA

HaJl MHOXKeCTBaMu. J{luarpaMmpl
Diinepa—BeHHa.

PanmonanpHbie unciia. OOBIKHOBEHHBIC
U JICCATUYHBIE APOOH, TIPOIICHTHI,
OECKOHEUYHbIE IEPUOIUIECKUE APOOH.
ApudmeTnyeckue onepanuu

C palMOHAIbHBIMHU YHCIIAMU,
npeoOpa3oBaHUs YUCITOBBIX
BeIpakeHUi. [Ipumenenue apodeii u
IIPOLICHTOB JIJIs1 PEILIEHUS] TPUKJIIATHBIX
3aJ1a4 U3 pa3JIMYHbIX OTPACIICH 3HAHUHU
Y pEaJIbHOU JKU3HU.

JlecTBUTENIbHBIE YHCIIA.
PanyonanbHbie ¥ HppallMOHANIbHbBIE
grcia. ApudMeTHIeCKre onepanuu

C JEUCTBUTEIbHBIMU YHUCIIAMH.
[TpubOnn>keHHbIE BBIYUCIICHUS, PABUIa
OKpYTJIEHUS, MPUKUIKA U OLIEHKA
pe3yJbTaTa BIYUCICHUM.

MHO>KECTBCHHBIN arapaT

JUTSL OTTUCAHUS X0J1a PEIICHUS
MaTeMaTUYECKHX 3a/1a4, a TAKIKE
pCabHBIX TIPOIIECCOB U SIBJICHUH,

IIPH PEIICHUY 3a71a4 U3 APYTHX
y4eOHBIX MTPEAMETOB.

OnepupoBaTh MOHSITHSIMU:
paIMoHaIbHOE YHCIIO, ACHCTBUTEIIBHOE
YKCII0, OOBIKHOBEHHAS APOOBb,
JECATUYHAS APOOb, MPOIICHTEHI.
BoInoaHATH apudMeTHICCKHUE
OTIepaINH C PAITMOHATBHBIMHU U
JIEMCTBUTEIILHBIMU YHCJIAMH;
MPUOJIMKCHHBIC BRIYUCIICHHUS,
WCITOIB3Ys MpaBUjia OKPYTIICHHS.
JeJaTh NPUKUAKY H OLIEHKY
pe3yibTaTa BEIYUCICHHM.
OnepupoBaTh MOHATHUSIMU:
TOXJIECTBO, YPaBHECHHE, HEPAaBEHCTBO;
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ToxaecTBa U TOXKIECTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHEeHM. HepaBeHCTBO, pericHue
HEpaBeHCTBA. METOT MHTEPBAJIOB.
Pemrenue nensix u ApoOHO-
paIMOHAILHBIX YPaBHCHUN U
HEPaBCHCTB

LI€JI0€ U pallMOHAIBHOE YPAaBHEHHUE,
HEPABEHCTBO.

BbInoJiHATH Npeodpa3oBaHMs LETbIX
U PALlMOHATBHBIX BBIPAKEHUN.
PemiaTh OCHOBHBIE TUITBI LIEJBIX
UPpaLMOHANBHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH paloHabHbBIE
ypaBHEHHS 1 HEPABEHCTBA

JUTSL pelIeHUs] MaTeMaTUYecKuX 3a1a4
W 337124 U3 Pa3IMYHbIX 00JacTeil HayKu
Y PEAJIbHOM KU3HU

Oyukimn u rpaduku. CTeneHb
C IIEJIBIM TTOKa3aTeseM

OyHKIM, CIOCOOBI 3a1aHUs PYHKITHH.
B3aumuo ob6paTtubie pyHkiuu. ['padux
GyHKIHH.

OO6nacTpb ornpeaeeHuss ¥ MHOXKECTBO
3HaueHu# Qyukuu. Hynmu ¢pyskmmm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA.
UYeTHble U HEYETHBIE () YHKIIHH.
CrereHb C 11eI6IM TIOKa3aTesIeM.
CranpapTtHas ¢hopma 3amucu
JNEUCTBUTEIIBHOTO YHCIIA.
Hcnonp30BaHue MOAXOASIICH (GOPMBI
3aMuCH ICUCTBUTEIBHBIX YUCE

JUTS PETIICHUS TPAKTUICCKUX 337129

Y TIPEJICTABIICHUS JaHHBIX.

OnepupoBaTh NOHSITUSIMU:
GbyHKIMSA, CIIOCOOBI 3adaHuUs
GyHKIMH, B3aMMHO 0OpaTHBIE
GbyHKIMH, 00J1aCTh ONIPEACIICHUS
¥ MHOXECTBO 3HAYCHUH (PyHKIINH,
rpaduk GYyHKINUN; YETHOCTD

Y HEYETHOCTh (PYHKITUH, HYJIHA
GyHKINUU, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

BoinoHATH npeodpa3oBaHus
CTETICHEH C IIeITBIM MTOKa3aTeIeM.
Hcnonp30BaTh CTaHIAPTHYIO
dbopMy 3anucu ACHCTBUTEIHHOTO
qHCIIa.
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CrenenHas QyHKIUS C HATypaJbHBIM
U LeJIBIM TTOKa3aTelieM. Ee cBolicTBa 1

rpadux

DopmyaupoBarhb

1 WULJIIOCTPUPOBATH rpaduyecKku
CBOICTBA CTENEHHOW (PYHKIUU.
BripaxaTth ¢popMy1aMu 3aBUCUMOCTHU
MEXKy BETUYMHAMU.

HUcnonb3oBats nugposbie

pecypchbl ISl IOCTPOCHUS

rpadukoB GYHKIIMH U U3yUESHUS

UX CBOWCTB

ApudMeTHIECKUIN KOPECHb
N—O# CTENEHHU.
HNppanuoHanbHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTndyeckuii KOpeHb
HATYpAJIBHOU CTENEHU. [JerncTBus

¢ apu(MeTUUYECKUMH KOPHSIMHU N—0ii
CTEIICHHU.

Pemenne uppanmoHanbHbIX ypaBHEHUN
Y HEPABEHCTB.

CgoiicTBa 1 rpaduK KOpHsI N-0ii
CTEIICHU

DopMyJIMPOBATDH, 3ANIUCHIBATH

B CUMBOJIMYECKOU popme

U WTKOCTPUPOBATH IPUMEPAMH
CBOMCTBA KOPHS N-OU CTEIICHMU.
BbInoJHATH peoOpa3oBaHus
MPPALMOHAIBHBIX BEIPAKEHUM.
PemaTts OCHOBHBIC THIIBI
MPPALMOHAIBHBIX YPABHEHHI

Y HEPABEHCTB.

IIpuMeHATH /1M peleHust
Pa3JIM4YHBbIX 32124 UPPALIMOHAJIIbHBIC
YpPaBHEHUS U HEPABEHCTBA.
CTpouTh, YUTATH TpaPUK KOPHS N-O1
CTEIICHH.

HUcnoab3oBaTh HU(PPOBBIE pecypehbl
JUIs1 TOCTpOeHUsI TpauKOB PyHKIIHIA
Y U3y4YE€HUS UX CBOMCTB
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DopmyIIbl TPUTOHOMETPUHU. 22 CuHyc, KOCHHYC ¥ TAHT€HC YUCIOBOTO OnepupoBath NOHATUSIMH: CUHYC,
Tpuronomerpuueckue apryMeHTa. ApKCUHYC, apKKOCHHYC KOCUHYC Y TaHI'€HC IIPOU3BOJILHOIO
YPaBHEHUS Y AQPKTAaHI'€HC YHCIIOBOI'O ApryMEHTA. yria.
TpuroHomeTpruyeckast OKpyKHOCTb, HUcnonb3oBars 3an1uch
ONPEAEICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBHOIO yTiia yepe3 oOpaTHbIe
(GyHKIUN YUCIIOBOTO apryMEHTa. TPUTOHOMETPUUYECKHE (PYHKIUU.
OCHOBHBIE TPUTOHOMETPUYECKHUE BeinoHATH Npeodpa3oBaHus
dbopmybl. [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHUM.
TPUTOHOMETPUUECKUX BBIPAKECHUM. PemiaTe OCHOBHBIE TUIIBI
Pemienne TpuroHoOMeTpUYECKUX TPUTOHOMETPUUECKUX YPABHEHUMN
YPaBHEHU M
[locnenoBarenbHOCTH 3) [TocnenoBaTenbHOCTH, CITOCOOBI OnepupoBaTh NOHATHAMMU:

U TIpOrpeccuu

3a1aHus MOCIEA0BATEIBHOCTEN.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.
ApudmeTrnyeckas U reoOMeTpUIecKast
nporpeccun. beckoneyHo yOriBaromas
reoMeTpUIecKas Iporpeccusi.
CyMMa OECKOHEUHO YOBIBAIOIIICH
FeOMETPUUECKON IPOTPECCUH.
dopMyIa CI0KHBIX POLEHTOB.
Hcnonp30BaHue nNporpeccuu

JUISL pellIeHUs! pealbHbIX 3a/1a4
MPUKIIAHOTO XapakTepa

MOCJIEI0BATEIbHOCT,
apudmeTryeckas u reoMeTpruueckas
MIPOrpeccun; OECKOHEUHO YOBIBAOIIIASL
reoOMETPHUYECKas MPOrPeccHsi, Cymma
OeCcKOHEeUHO YOBIBarOIICH
r€OMETPUUECKOIN IPOTPECCHUH.
3amaBaTh 0OCJIE10BATEIBHOCTH
Pa3IUYHBIMU CITIOCOOAMHU.
IIpuMeHATH GOpMY.Iy CJIOKHBIX
MPOIEHTOB JIJIsl pelieHHus 3a/1a4

W3 peajbHOU NMPAKTUKU

(c UCTIOJIB30BAHUEM KaJIbKYJISITOPA).
HUcnonb3oBaTh CBOMCTBA
MOCJIEIOBATEIILHOCTEN U MPOrPECCUI
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JUTSL pEIICHUS PeaTbHBIX 3a1a4
NPUKJIATHOTO XapaKTepa

[loBTOpEHUE, 06001IEHHE, 3 OcCHOBHBIE MTOHATHUS Kypca aJreopbl IIpuMeHATH OCHOBHBIE TOHATHUS Kypca
cUCTeMaTH3allns 3HaHUH ¥ Ha4aJl MaTeMaTHYECKOTO aHalln3a anreOpbl U Ha4al MaTeMaTH4YEeCKOTO
10 knacca, o0o0mieHne aHaJM3a JUIsl peIieHus 3a1a4
¥ cUCTEeMaTH3aIlisl 3HAaHUIA U3 peaNbHOM KU3HU U JPYTUX
IIKOJIBHBIX TUCIUTUTHH
OBILIEE KOJIMYECTBO 68
YACOB ITO ITPOI'PAMME
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11 KJIACC
HaumenoBanue paznena  |KonuuecTBo OcHoBHOE coiepKaHue OcCHOBHbIE BUJIBI ICSITEILHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
Crenens ¢ palliOHAIBHBIM 12 Crenens ¢ paruoHAIbHBIM ®opmyJIHpoOBaThH, 3aNIUCHIBATH

[IOKa3aTEeJIEM.
[loka3zarenbHast QyHKIIMS.
[loka3zaTenbHble ypaBHEHUS
U HEpaBeHCTBA

nokazateneM. CBONCTBa CTETICHHU.
[IpeobpazoBaHue BhIpaKEHUI,
COJIEpIKaIINX PAIlHOHAIBHEIC CTETICHH.
[TokazaTeNbHBIC YPaBHEHUS

Y HEPAaBCHCTRA.

[TokaszatenbHas QyHKIIHSI, €€ CBONWCTBA
U rpaduk

B CUMBOJIMYECKOU popme

Y WITIOCTPUPOBATh IPUMEPaMH
CBOMCTBA CTEIECHHU.

IIpyMeHATH CBOMCTBA CTEIICHU

JUTSl Tpeo0pa3oBaHusl BbIpaKEHHI.
d®opmyaupoBaThb

Y WIJIIOCTPUPOBATH IPapuyecKu
CBOMCTBA MOKa3aTeIbHON (QYHKIINH.
PemiaTe OCHOBHBIE TUIIBI
II0KA3aTeJIbHbIX YPABHECHUN

Y HEPABEHCTB.

HUcnouab3oBaTth nn@poBbIe pecypchbl
JUISL TTIOCTPOCHMS TpauKoB PyHKITHIA
Y U3y4YE€HUS UX CBOMCTB

Jlorapudmudeckas QyHKIIHS.
Jlorapudgmudeckue ypaBHEHUS
1 HEPABEHCTBA

12

Jlorapudwm uncna.
JlecsiTHUHBIC U HATYpaTbHBIC
JorapuMmel.

[IpeoOpazoBaHue BEIPAKCHHM,
CoJIep KaIIHX JIOTapu(PMBbI.
JlorapupmMudeckue ypaBHESHUS
Y HCpaBEHCTBA.

D®opMyJIMPOBATDH, 3ANIUCHIBATH
B CHMBOJIMYECKOH (popme

1 WIJIOCTPUPOBATH NPUMEPAMH
CBOMCTBA Jorapudma.
BoinoaHATh npeobpazoBaHus
BBIPAXKEHHH, COJIEpKAIAX
norapuMsl.
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Jlorapudgmuyeckas GyHKUUSA, €€
CBOICTBA U rpadux

DopmyaupoBaThb

U WJLJIIOCTPUPOBATH rpapuueckn
CBOICTBA JOrapu(PMUUYECKON PYHKITHH.
PemiaTh OCHOBHBIE TUIIBI
Jorapu(pMUUECKUX ypaBHEHU N

Y HEPABEHCTB.

Hcnonb3oBaTh HU(PPOBLIE pecypChl
JUTsl TOCTpOeHUsI rpaduKOB (PYHKITUI

Y U3YUYCHHS X CBOMCTB.
3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHUS

MaTeMaTUKU
Tpuronomerpuyeckue Tpuronomerpudeckre QyHKIINHU, UX OnepupoBathb
(GYHKIIUU 1 UX TpaduKy. CBOICTBA U TpaduKy. MOHSITHEM TepuonyecKas QyHKIIHS.
Tpuronomerpuueckue [Tpumepsl TPUTOHOMETPUYECKUX CTpouTh, aHATU3UPOBATD,
HEpaBEHCTBA HEPABEHCTB CPaBHUBATH rpaduKu

TPUTOHOMETPUUYECKHUX (DYHKIIUM.
DopMyJIHPOBATH

1 WJJIIOCTPUPOBATH rpaduuecKu
CBOWCTBA TPUTOHOMETPUUECKUX
byHKIUH.

Pemates npocrenimue
TPUTOHOMETPUYECKUE
HEPABEHCTBA.

HUcnoab3oBaTs rpapuku

JUISL PELICHUSI TPUTOHOMETPUYECKUX
HEPABEHCTB.
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HUcnonb3oBaTs HU(PPOBLIE pecypehbl
JUTsl TOCTpOeHUsI rpaduKOB (PYHKITUI
Y U3y4YE€HUsS UX CBOMCTB

[IpoussonHas. [Ipumenenue
IIPOU3BOIHOU

24

HenpepoiBubie pyHkimu. Meton

HWHTCPBAJIOB JIJI PCIICHUA HCPABCHCTB.

[IpousBoaHast GyHKIUU.
I'eomerpuueckuit u puzHUECKuit
CMBICJI ITPOU3BOTHOM.

[Ipoun3BoIHBIE ATIEMEHTAPHBIX
¢bynkuuit. [IponsBoaHast CyMMBl,
IPOU3BEACHUS, YACTHOTO QYHKIIUH.
[IprumeneHnne npon3BOIHOM

K UCCIe0BaHUIO G YHKIIUN

Ha MOHOTOHHOCTB U DKCTPEMYMBI.
Haxoxnenne HauOoJIbIIErO

Y HaMEHBIIIET0 3HaYCHUS PYHKITUU
Ha OTpE3Ke.

[IpuMeHeHne TPOU3BOIHOM

JUIS1 HAXOKICHHS] HAWITY YILIETO
peleHns B IPUKIIAIHbIX 3a7a4aX,
IUIsL OIIPEACIIEHUS CKOPOCTH IpoLecca,
3alaHHOTO (POpMYIOH miH rpadukom

OnepupoBaTh NOHATHSMM:
HerpepbIBHAs P YHKIIHS; TPOU3BOIHAS
byHKIUY.

Hcnoab30BaTh reOMETPUYECKUI

1 (pu3nUeCcKuil CMBICI MPOU3BOTHOM
JUISl pENIEHUS 3a/1a4.

HaxoauTh mnpou3BOJIHBIC
AJIEMEHTApPHBIX (DYHKIINH,
BBIYMCJISITH IPOU3BO/IHBIE

CYMMBI, IPOU3BEICHUS, YACTHOTO
GbyHKIHIA.

HUcnouab30BaTh NPOU3BOIHYIO

JUTs icclieToBaHusl (QyHKIIUN

Ha MOHOTOHHOCTb M SKCTPEMYMBHI,
NPUMEHATH Pe3yJIbTAThI
HCCJIeIOBAHUSA K IIOCTPOCHUIO
rpaduKoB.

IIpuMeHATH IPOU3BOIHYIO

JUIS1 HAXOKICHUS] HAMITYYIIEr O
peuieHus B IPUKIaAHbIX, B TOM YHCIIE
COLMAIIBHO-3KOHOMHMYECKUX, 3a7a4ax.
3HAKOMUTBHCH ¢ UCTOPHUEH Pa3BUTHS
MaTeMaTH4EeCKOIo aHalln3a
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HHTerpan u ero NpuMeHEHHs 9 IlepBooOpa3nas. Tabauna OnepupoBathb NOHATHAMMU:
epBOOOPa3HbIX. nepBooOpaszHasi, UHTErpal.
NHuTterpai, reomeTpuyeckuit HaxoauTs nepsooOpa3zHbie
U (PU3MYECKUI CMBICI UHTErpaJa. AIIEMEHTAPHBIX PYHKUUN; BBIYUCIATH
Brruucnenue unrerpana no popmysne UHTETpaji mo popmyie
Hrrorona—Jleiionumna Hrrorona—JleiOouuna.
3HAKOMUTBCSH € HCTOPHE pa3BUTHUS
MaTEeMaTUYEeCKOro aHaInu3a
CucreMbl ypaBHEHUIN 12 CucreMbl IMHEWHBIX YPAaBHEHUI. OnepupoBaTh NOHATUAMMU: CUCTEMA

Pemenue npuknagHbIx 3aaa4

C IOMOUIBIO CUCTEMBI JINHEHHBIX
YpPaBHEHHM.

CucTtemMbl 1 COBOKYITHOCTH LENBIX,
palMOHANIbHBIX, HPPALMOHATIBHBIX,
MOKA3aTeIbHBIX, TOTapU(PMHUUECKUX
YpPaBHECHUN U HEPABEHCTB.
Hcnons3oBanue rpadukoB G yHKIIHIMA
JUISL pELLICHUS] YPABHEHUN U CUCTEM.
[IpuMeHeHe ypaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJ1a4 U 3a/1a4

U3 Pa3IUYHBIX 00JacTeil HayKu

Y PEaJbHOU JKU3HU

JIMHEWHBIX YPaBHEHUH U €€ pellICHUE.
HUcnonb3oBaTh CUCTEMY JIMHEUHBIX
YpaBHEHHUM JIJIs1 pEUICHUS
MPaKTUYECKUX 33/1a4.

HaxoauTs pemieHus mpoCcTeNmmx
CHUCTEM M COBOKYITHOCTEM
palHOHAJIbHBIX YPaBHEHUN

Y HEPABEHCTB.

HUcnonb3oBaTh rpaduku ¢ yHKIIHANA
JUISL pELLICHUSI YPAaBHEHUMU.
MopneaupoBaTh peajibHbIE CUTYALIMU
Ha SI3BIKE aNreOphl, COCTaBISATh
BBIPA)KCHUS, YPABHEHH S, HEPABECHCTBA
Y CHUCTEMBI 10 YCIOBHUIO 33/1a4H,
HCCJIeI0BATH MOCTPOEHHbIE
MO/eJIM C HCTIOJIb30BAaHHUEM amIapara
anreopsl
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Harypanbnbie u niensle yncia

Harypainbnsbie u Liesnble yncia
B 3aJ1a4aX U3 PEATbHOU KU3HMU.
[Ipy3HaKy AEeIMMOCTH LENBIX YUCEIT

OnepupoBatb NOHATUSIMH:
HaTYpaJIbHOE YHUCIIO, LIEJI0E YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LIEJIBIX YHCEJI, PAa3JIOKEHUE YHCTIa

Ha MPOCTHIE MHOXKUTENHN JJIsl PEIICHUS
3aja4

[loBTOpEeHue, 06001ICHHE,
CHCTEMATH3aIINs 3HAHUH

18

OCHOBHBIE MMOHATHUS Kypca anreopsl
M HayaJl MaTEMATHYECKOr0 aHaJIn3a,
000011IeHHEe U cCUCTEMAaTH3alUs 3HAHUI

Pemats npukiagHbie 3aga4u

U3 pa3InYHbIX 00JlacTe HayKu

Y PEabHOM KU3HU C TTOMOIIIBIO
OCHOBHBIX TOHSATHH Kypca anreopsbl
Y HadaJl MAaTEMAaTUYECKOr0 aHAJIN3a.
Boi0uparth onTuMagbHbIe CIIOCOObI
BBIYMCIICHUM.

Hcnoab30BaTh 1Sl pelIeHUs 3a/1a4
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHHM, CBOMCTBA ()yHKIIHIA

U rpadukoB

OBILEE KOJIMYECTBO
JACOB I10 ITPOT'PAMME

102

26




IHOYPOYHOE INTAHUPOBAHHUE

denepanbHas padouas nporpamma | Marematuka. 10—11 kiaccel (0a30BbIi YPOBEHB)

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpoububie | IIpakrnuyeckue
n/n Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl

MHO0xecTBO, OTIepaIy HaJl MHOYKECTBAMH.

1 N pall s 1 0 0 https://www.yaklass.ru/
Huarpammer Ditnepa—Benna
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U

2 JECSITHYHBIC APOOH, MPOIICHTHI, 0ECKOHETHBIE 1 0 0 https://www.yaklass.ru/
MePUOANIECKUE APOOH
Panmonansubie unciia. OOBIKHOBEHHEIE U

3 JECSITHYHBIC APOOH, MMPOIICHTHI, 0ECKOHCYHBIE 1 0 0 https://www.yaklass.ru/
MepUOANIECKUE APOOH
ApudmMernueckue oreparuu ¢

4 palMoHaIbHBIMH YHCIIAMH, TIPEOOPa30BaHUS 1 0 0 https://www.yaklass.ru/
YHCIIOBBIX BBIPaXKEHHI
[Ipumenenue 1poOelt U MPOIEHTOB IS

5 pelLIeHUs TPUKIIATHBIX 33/1a4 U3 Pa3IMYHbIX 1 0 0 https://www.yaklass.ru/
oTpacJel 3HaHUW U peajJbHOU KU3HU

eiicTBUTeNbHbIE Yncia. ParmonanbHbie U

6 A t 1 0 0 https://www.yaklass.ru/
HppalMoHalbHbIE YUCIIa
ApudmMernueckre oneparmm ¢

7 P . ¢ patl 1 0 0 https://www.yaklass.ru/
JNENCTBUTENbHBIMU YUCIAMU
[TpubnmkEHHBIE BEIYUCIICHUS, IPAaBUIIA

8 OKpYTJICHHM, IPUKHJIKA U OLICHKA pe3y/IbTaTa 1 0 0 https://www.yaklass.ru/

BBIYHUCIIEHUN
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ToxnecTBa 1 TOXKIECTBEHHBIE

9 https.//www.yaklass.ru/
peoOpa3zoBaHUs

10 VYpaBHEHHE, KOPEHb YPaBHEHHUS https://www.yaklass.ru/

11 HepageHcTBO, pelieHue HepaBeHCTBa https://www.yaklass.ru/

12 Meto1 uHTEpBaAJIOB https://www.yaklass.ru/

13 Pemrenne IjeJ'II)IX U IpoOHO-pallMOHAJIbHBIX httos://www. vaklass.ru/
YpaBHEHUI U HEPABEHCTB
KonTponbhas paboTa no teme "MHoxecTBa

14 palMOHANIBHBIX U IEUCTBUTEIIBHBIX YUCET. https://www.yaklass.ru/
PanvoHanbHbIE ypaBHEHUS U HEPABEHCTB"

15 OyHK1MS, cIocoObI 3aJaHusT QYHKIIUH. httos://www. vaklass.ru/
B3aumHo o6paTHbIe GyHKIMH

16 Ue&rHbie 1 HEYETHBIC PYHKIIUN https://www.yaklass.ru/
I'padux pynkiun. O61aCcTh ONIPEICICHHS U

17 MHOECTBO 3HaueHu pyHkimu. Hymm https://www.yaklass.ru/
¢ynkuuu. [IpoMexyTku 3HaKONOCTOSIHCTBA
CreneHs ¢ LIeIbIM IOKA3aTEeNeM.

18 CrangaptHas ¢popma 3anucu https://www.yaklass.ru/
JeWCTBUTENILHOTO YUCTIa
Hcnonbs3oBanue noaxoaduiei Gopmsl 3arucu

19 JeWCTBUTENIBHBIX YUCEN ISl peILICHHS https:/fwww.yaklass.ru/
MPAKTUYECKUX 3a]1a4u U MPEJICTaBICHUS
JTAHHBIX

20 CreneHHas QyHKIMS C IfaTypr'ILHLIM U https:/fwww.yaklass.ru/
1enbIM nokaszatenem. E€ cBoiicTBa u rpaduk

21 ApupmeTrueckuii KopeHb HaTypalbHOMN https://www.yaklass.ru/
CTETIEHU

22 ApupmeTrueckuii KOpeHb HaTypalbHON https://www.yaklass.ru/
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CTCIICHHU

CBoiicTBa apuMETHIESCKOTO KOPHS

23 N https://www.yaklass.ru/
HaTypaJII)HOI/I CTCIICHHU
CBolicTBa apuPMETHIECKOTO KOPHSI
24 pu ¢ p https://www.yaklass.ru/
HaTypaJII)HOI/I CTCIICHHU
CBolicTBa apuPMETHIECKOTO KOPHSI
25 pu ¢ p https://www.yaklass.ru/
HaTypaJ'II)HOI/I CTCIICHU
eﬁCTBHﬂ C apuU(MPMETUYECCKUMU KOPHIAMHU N—
26 le pud p https://www.yaklass.ru/
OH CTCIICHU
eﬁCTBHSI C apuU(MPMETUYECCKUMHU KOPHIAMHU N—
27 21“ pud p https://www.yaklass.ru/
OH CTCIICHU
eﬁCTBHSI C apuU(MPMETUYECCKUMU KOPHIAMHU N—
28 21“ pud p https://www.yaklass.ru/
Ol cTeneHu
eficTBus ¢ apuhMETUIECKUMHU KOPHIMUA N—
29 Z[“ pu p https://www.yaklass.ru/
O cTeneHun
eificTBu ¢ apuMETUIECKUMHU KOPHIMUA N—
30 H“ pug p https://www.yaklass.ru/
O cTeneHu
Permrenue uppanoHaabHBIX YPAaBHEHUN U
31 ppatt yp https://www.yaklass.ru/
HEPaBEHCTB
Perntenue uppaninoHanbHbIX YPABHEHUN U
32 ppatt yp https://www.yaklass.ru/
HEPaBEHCTB
Perntenue uppaninoHanbHbIX YPABHEHUN U
33 ppall yp https://www.yaklass.ru/
HEPaBEHCTB
Pemenne nppanioHaabHBIX YPaBHEHUN U
34 ppatt yp https://www.yaklass.ru/
HEPaBEHCTB
Pemenne nppanmoHaabHBIX YPaBHEHUN U
35 ppatt yp https://www.yaklass.ru/
HEPaBEHCTB
36 CBoiicTBa U rpaduk KOpHs N-0ii CTEeNeHN https://www.yaklass.ru/
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37 CpoiicTBa U rpaduK KOpHs N-0¥ cTereHH 1 0 0 https://www.yaklass.ru/
KonTtposnsHas paboTa o teme

38 "ApudmMeTrnaeckuii KopeHb N—0i CTENEHH. 1 1 0 httos:/Awww.vaklass.ru/
WppatnmonaibHbIe ypaBHEHUS U
HepaBeHCTBa"

39 CuHyc, KOCUHYC U TAHT€HC YU CIIOBOTO 1 0 0 httos://www. vaklass.ru/
aprymMeHra

40 CuHyc, KOCUHYC U TAHT€HC YU CIIOBOTO 1 0 0 httos://www. vaklass.ru/
aprymMeHra

41 APKCHIYC, @PKKOCHHYC I apKTAHI CHC 1 0 0 https://www.yaklass.ru/
YHCIIOBOTO apryMeHTa
A

42 PREHIYC, aPRROCHHYC H apRIAHIeHe 1 0 0 https://www.yaklass.ru/
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckas OKpy>KHOCTb,

43 OTIpe/IeIICHUE TPUTOHOMETPHYCSCKUX () yHKITHIA 1 0 0 https://www.yaklass.ru/
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckas OKpy>KHOCTb,

44 OTIpe/ICIICHUE TPUTOHOMETPHYCCKUX () yHKITHIMA 1 0 0 https://www.yaklass.ru/
YHCIIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 0 0 https://www.yaklass.ru/

46 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 0 0 https://www.yaklass.ru/

47 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 0 0 https://www.yaklass.ru/

48 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0 https://www.yaklass.ru/
I1

49 peo6pa30vBaHI/Ie TPUTOHOMETPHUECKUX 1 0 0 httos: /. vaklass.ru/
BBIpaKEHU

50 Hpeo6pazovBaHI/Ie TPUTOHOMETPHUECKUX 1 0 0 httos:/Awww.vaklass.ru/
BBIpaKEHU

51 [IpeoOpazoBaHre TPUTOHOMETPHUECKUX 1 0 0 https://www.yaklass.ru/
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BBIPAKECHUH

[TpeoOpa3oBaHme TPUTOHOMETPUICCKIX

52 N 1 0 0 https://www.yaklass.ru/
BBIPKCHUI
53 HpeoGpasouBaHHe TPUTOHOMETPHUYECKIX 1 0 0 httos: /. vaklass.ru/
BBIPKCHUI
54 Pemrenne TpuroHomMeTpuueCcKuX ypaBHEHUN 1 0 0 https://www.yaklass.ru/
55 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1 0 0 https://www.yaklass.ru/
56 Pemrenne TpuroHomMeTpuueCcKuX ypaBHEHUN 1 0 0 https://www.yaklass.ru/
57 Pemienne TpuroHOMETpUYECKUX YpaBHEHUH 1 0 0 https://www.yaklass.ru/
58 Pemenne TpuroHomMeTpuUeCcKNX ypaBHEHUN 1 0 0 https://www.yaklass.ru/
59 Pemenne TpuroHomMeTpuueCcKuX ypaBHEHUN 1 0 0 https://www.yaklass.ru/
KonTtponbHas padota mo teme "dopmybt
60 TPUTOHOMETPHUH. TpUTOHOMETpUUECKHE 1 1 0 https://www.yaklass.ru/
ypaBHEHHUS"
[TocnenoBarensHOCTH, CIIOCOOBI 3a1aHUS
61 nocJeaoBareabHoCTed. MOHOTOHHBIE 1 0 0 https://www.yaklass.ru/
MOCTIEI0BATEIBHOCTH
Apudmernueckas u reoMeTpuuecKas
62 nporpeccuu. Micnonp30BaHue mporpeccuu 1 0 0 httos:/Avww.vaklass.ru/
JUIS PEIIeHUs PeabHBIX 3a/1a4 MPUKIATHOTO
Xapakrepa
beckoneuHo yObIBaroIias reoMmeTpuyecKas
63 nporpeccus. CyMMa 6eCKOHEUHO 1 0 0 https://www.yaklass.ru/
yOBIBaIOIIEeH T€OMETPUYECKOM POTpecCun
64 dopmyrna cII0KHBIX IIPOLIEHTOB 0 0 https://www.yaklass.ru/
65 dopMmyna clI0KHBIX IIPOLIEHTOB 0 0 https://www.yaklass.ru/
66 O0001enue, cucTeMaTH3aMs 3HaHUH 3a 1 https://www.yaklass.ru/
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Kypc ainreOpsl ¥ Ha4all MaTeMaTHIECKOTO
angammza 10 kacca

67 WroroBas koHTpOJIbHAS paboTa 1 https://www.yaklass.ru/
O0001menue, cucTeMaTH3aLysI 3HAHUHA 3a
68 Kypc anreOpbl ¥ Ha4ajl MaTeMaTHYECKOTO 1 https://www.yaklass.ru/
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KJIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne uu(ppoBbIe
Tema ypoka Kontpoabnsbie | IlpakTuyeckue
n/n Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
1 CBoiicTBa CTETICHH 1 0 0 https://www.yaklass.ru/
IIpeoOpa3oBaHue BEIpaKEHHI, COIEpKAIIUX
2 peobp p AcpKatt 1 0 0 https://www.yaklass.ru/
palMoHaIbHBIE CTETICHH
3 CreneHb ¢ paloHAIBHBIM TTIOKa3aTeIeM 1 0 0 https://www.yaklass.ru/
[IpeoOpaszoBanue BEIpaXKCHUM, COICPKATITAX
4 Peobp P Aepratt 1 0 0 https://www.yaklass.ru/
palMoHaIbHBIE CTCTICHH
IIpeoGpa3oBaHye BEIpaKEHMI, COIEpKAIIIX
5 peoop P Aepatt 1 0 0 https://www.yaklass.ru/
paloHaIbHbIE CTEICHH
6 [TokazaTenpHbIC ypaBHEHHS U HEPABEHCTBA 1 0 0 https://www.yaklass.ru/
7 [TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 0 0 https://www.yaklass.ru/
8 [Toka3aTenbHble ypaBHEHHS U HEPABEHCTBA 1 0 0 https://www.yaklass.ru/
9 [Toka3aTenbHbIC ypaBHEHHS U HEPABEHCTBA 1 0 0 https://www.yaklass.ru/
10 [Toka3aTenbHbIC ypaBHEHHS U HEPABEHCTBA 1 0 0 https://www.yaklass.ru/
IToka3aTensHas KM, €€ CBOMICTBA U
11 Pymicu 1 0 0 https://www.yaklass.ru/
rpaduk
KonTtponsHas pabora no teme "CteneHs ¢
aIMOHAaJLHBIM NoKa3aresneM. [Toka3aTenbHas
12 patl 1 1 0 https://www.yaklass.ru/
¢byuknus. [lokazaTenbHbIE YypaBHEHUS U
HEepaBeHCTBA"
13 Jlorapugm uncna 1 https://www.yaklass.ru/
14 JlecTUUHBIE U HATypaJIbHbIE JOTapH(PMBI 0 0 https://www.yaklass.ru/
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[IpeoOpazoBanme BRIPAKEHUMN, COISPIKALITUX

15 1 0 0 https://www.yaklass.ru/
JorapuQMsI
I N

16 peoOpa3oBaHUE BRIPOKCHHM, COACPKAIINX 1 0 0 httos: /. vaklass.ru/
JorapuQMsI
I N

17 peoOpa3oBaHUE BRIPOKCHHM, COACPKAIINUX 1 0 0 httos:/ww.vaklass.ru/
sorapudmsl

18 [IpeobpazoBaHue BEIpAKEHUH, COACPIKAIIINX 1 0 0 httos:/Awww.vaklass.ru/
sorapudmsl

19 Jlorapudmuueckre ypaBHEHUS 1 HEPABEHCTBA 1 0 0 https://www.yaklass.ru/

20 Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA 1 0 0 https://www.yaklass.ru/

21 Jlorapudmuueckre ypaBHEHUS 1 HEPABEHCTBA 1 0 0 https://www.yaklass.ru/

22 Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA 1 0 0 https://www.yaklass.ru/

93 Jlorapudmudeckas pyHkmus, e€ CBOWCTBA U 1 0 0 httos:/Awww.vaklass.ru/
rpaduk

24 Jlorapudmudeckas pyHkmus, e€ CBOWCTBA U 1 0 0 httos: /. vaklass.ru/
rpaduk

o5 Tpuronomerpuueckue GpyHKINH, NX CBOICTBA 1 0 0 httos:/Avww.vaklass.ru/
U rpaduku

%6 Tpuronomerpuueckue GpyHKIUY, NX CBOHCTBA 1 0 0 httos: /. vaklass.ru/
U rpaduKu

97 Tpuronomerpuueckue GpyHKINH, NX CBOMCTBA 1 0 0 httos: /. vaklass.ru/
U rpaduku

o8 Tpuronomerpuyeckne GpyHKIMU, UX CBOHCTBA 1 0 0 httos: /. vaklass.ru/
U rpaduku

29 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 0 0 https://www.yaklass.ru/

30 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 0 0 https://www.yaklass.ru/

31 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 0 0 https://www.yaklass.ru/
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32 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 0 0 https://www.yaklass.ru/
KonTtposnsHas paboTa o teme
"Jlorapudmudeckast GyHKIHSL.
Jlorapupmudeckue ypaBHEHUS U
33 pucp P 1 1 0 https://www.yaklass.ru/
HepaBeHcTBa. TpuroHoMeTpudeckue QyHKIHH
u ux rpaduxu. TpuroHoMeTprdecKue
HepaBeHCTBa"
34 HenpepriBHble pyHKIIMN 1 0 0 https://www.yaklass.ru/
35 Mertoa UHTEpBAJIOB TSI pEIICHUS] HEPABEHCTB 1 0 0 https://www.yaklass.ru/
36 MeTtoa UHTEpBAJIOB TSI PEIICHNS] HEPABEHCTB 1 0 0 https://www.yaklass.ru/
37 [IpousBonHas pyHKIMH 1 0 0 https://www.yaklass.ru/
38 [MpousBoaHas GyHKIMH 1 0 0 https://www.yaklass.ru/
['eomeTpuueckuii u pu3nIeCKnii CMBICIT
39 P N ¢ 1 0 0 https://www.yaklass.ru/
TIPOM3BOTHOM
I'eome €CKHI] 3UYECKUI CMBIC
40 METpHH “KHHH (usmeckuid cpicn 1 0 0 https://www.yaklass.ru/
TIPOM3BOTHOM
41 [IpousBoiHbIE 31€MEHTAPHBIX (YHKIIHIA 1 https://www.yaklass.ru/
42 [TpousBoIHBIE 37IEMEHTAPHBIX (PYHKITHI 0 0 https://www.yaklass.ru/
[Tpoun3BoiHAsI CyMMBI, IPOU3BEICHHS
43 p A yMu 1P a ’ 1 0 0 https://www.yaklass.ru/
4acTHOTO (DyHKIIHIA
[Tpoun3BoiHAsI CyMMBI, IPOU3BEICHHS
44 p a yMu - 1P a ’ 1 0 0 https://www.yaklass.ru/
4acTHOTO (DyHKIIHIA
[IpousBoiHAs CyMMBI, IPOU3BEACHUS,
45 p 8 va p a 1 0 0 https://www.yaklass.ru/
YacTHOTO (hYHKIIH
[IpumeHeHne MpoN3BOHOM K UCCIIEAOBAHUIO
46 p N p a a 1 0 0 https://www.yaklass.ru/
(YHKIHMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
47 [IpuMeHeHne npou3BOJHOM K UCCIEA0BAHUIO 1 0 0 https://www.yaklass.ru/
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(GyHKIUI HAa MOHOTOHHOCTD U KCTPEMYMBI

48

[IpuMeHeHne NpOU3BOAHON K HCCIEOBAHUIO
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI

https://www.yaklass.ru/

49

[IpuMeHeHne NpOU3BOAHON K HCCIEOBAHUIO
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI

https://www.yaklass.ru/

50

Haxoxaenne HanOoJIbIIEr0 U HAUMEHBILIETO
3HaueHUs QYHKIIUU Ha OTpE3Ke

https://www.yaklass.ru/

o1

Haxoxaenne HanOoJIbIIEr0 ¥ HAMMEHBIIIETO
3HaueHUs QYHKIIUU Ha OTpE3Ke

https://www.yaklass.ru/

52

Haxoxaenne HanOoJIbIIEro U HAUMEHBIIIETO
3HaueHUs QYHKIIUU Ha OTpE3Ke

https://www.yaklass.ru/

53

Haxosxnenne HanboIbIIero 1 HANMEHBITIETO
3HaueHus GYHKIIUU Ha OTpE3Ke

https://www.yaklass.ru/

54

Haxoxaenne HanOoJIbIIEr0 U HAUMEHBIIIETO
3HaueHus QYHKIIUU Ha OTpE3Ke

https://www.yaklass.ru/

55

Haxoxaenne HanOoJIbIIEro 1 HAUMEHBIIIETO
3HaueHus (PYHKIIMU Ha OTPE3Ke

https://www.yaklass.ru/

56

[TpumMeHeHue MPOU3BOIHOM JIJIsl HAXOKICHUS
HAWTY4IIIero PEHICHHs B TIPUKIIATHBIX
3aauax, JJIsl ONPEICIICHUS] CKOPOCTH
nporiecca, 3aJaHHOro (OPMYIIOHN HITH
rpaduxom

https://www.yaklass.ru/

57

KonTtponpHas pabora o reme "I[IponsBonasi.

IIpumenenue npons3BoaHOMN"

https://www.yaklass.ru/

58

IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX

https://www.yaklass.ru/

59

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX

https://www.yaklass.ru/

60

WuTerpan, reoMmeTpudeckuii v pusnyeckuii
CMBICJI UHTETpaia

https://www.yaklass.ru/
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Huterpai, reoMeTpUUECKUM U PU3UUECCKUI

61 p p ¢ 1 0 0 https://www.yaklass.ru/
CMBICJI MHTETpajia
Huterpai, reoMeTpUIeCKUM U (PU3UUCCKUI

62 P P ¢ 1 0 0 https://www.yaklass.ru/
CMBICJI MHTETpaja
Breraucnenune naTerpana mo opmyne

63 . P bopmy 1 0 0 https://www.yaklass.ru/
Hrerorona—JletiOnuiia
Breraucnenne nHTErpana mo gopmyie

64 . P bopmy. 1 0 0 https://www.yaklass.ru/
Hrrorona—JleiiOnuiia
Brraucnenne naTErpana mo gopmyne

65 . P bopmy. 1 0 0 https://www.yaklass.ru/
Herorona—JIeitOauia
Brramcnenne nHTErpana mo gopmyie

66 . P bopmy. 1 0 0 https://www.yaklass.ru/
Herorona—JIeitOauia

67 Cucrembl TUHEHHBIX YpaBHEHUH 0 0 https://www.yaklass.ru/

68 Cucrembl TUHEHHBIX YpaBHEHUH 0 0 https://www.yaklass.ru/
Pemenue npuKiIaIHbIX 3271249 ¢ TOMOIIBIO

69 P N 8 a . B 1 0 0 https://www.yaklass.ru/
CHUCTEMBI JIMHEHHBIX YPaBHCHHM
Pemenue npukiaIHbeIx 3a1a4 ¢ IOMOIIBIO

70 p N 8 a . B 1 0 0 https://www.yaklass.ru/
CHUCTEMBI JIMHEHHBIX YPaBHCHHM
CuHcTeMBbl U COBOKYITHOCTH IIEJIBIX,
AllMOHAJIBHBIX, HPPAlMOHAIBHBIX,

71 p pp 1 0 0 https://www.yaklass.ru/
MMOKAa3aTeIbHbBIX, JJOTapHU(PMHUSCKUX
ypaBHCHU U HEPABEHCTB
CucteMbl U COBOKYITHOCTH LIETBIX,
AllMOHAJIBHBIX, HPPAlMOHAIBHBIX,

72 p pp 1 0 0 https://www.yaklass.ru/
MOKa3aTeIbHbBIX, JOTapU(PMUUECKUX
ypaBHEHUI U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH LENBIX,

73 i t 1 0 0 https://www.yaklass.ru/
palMoHABLHBIX, HPPAIIMOHAJIBHBIX,
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MOKAa3aTeIbHbBIX, JIOTAPUPMUIECKIX
YPaBHEHUH U HEPABEHCTB

CucreMbl u COBOKYITHOCTH LECJIBIX,
palluOHAJIbHBIX, HWPpalMOHAJIbHBIX,

74 https://www.yaklass.ru/
MMOKa3aTeIbHBIX, JIOTAPUPMHUECKUX
YpaBHEHUI W HEPABEHCTB
Ucnonn3oBanne rpadukoB KITAM 11

75 p ib ymicuaii 1 https://www.yaklass.ru/
peleHus: ypaBHEHU U CUCTEM
Ucnonn3oBanne rpadukoB KITAM 11

76 p ib ymcuaii 1 https://www.yaklass.ru/
peleHus ypaBHECHUH U CUCTEM
[IpuMeHeHne ypaBHEHUH, CUCTEM H
HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHUX

77 p p . https://www.yaklass.ru/
3a/1a4 ¥ 3a/1a4 U3 pa3IudHbIX 00JacTell HAyKu
U peaTbHOU JKU3HU
KontpoisHas padota mo TeMme "MHTErpan u

78 P P Iz | https://www.yaklass.ru/
ero npuMeHeHus. CUCTEMbI ypaBHEHUH
HatypansHble U 11ebIe YKcia B 3aa4ax U3

79 P N I a https://www.yaklass.ru/
peanbHOM KU3HU
HatypansHble ¥ 11ebIe YKcia B 3aa4ax U3

80 P N I a https://www.yaklass.ru/
peanbHOM KU3HU
HatypansHble ¥ 11eble YKcaa B 3a1a4ax U3

81 P N H a https://www.yaklass.ru/
peanbHOM KU3HU

82 [Ipu3HaKu 1eTMMOCTH LIEJIBIX YHCE https://www.yaklass.ru/

83 [Ipy3HaKy 1ETMMOCTH LIEJIBIX YUCEI https://www.yaklass.ru/

84 IIpu3Haky neNMMOCTH LEIBIX YUCEI https://www.yaklass.ru/
[ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIUS

85 P B & https://www.yaklass.ru/
3HaHUM. YpaBHEHUs

86 [ToBTOpEHue, 06001IeHNE, CUCTEMATU3AIHS https://www.yaklass.ru/
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3HaHUM. YpaBHEHUs

87

[ToBTOpEHUE, 0000IICHHE, CHCTEMATH3AIHS
3HaHUHN. YpaBHEHUs

https://www.yaklass.ru/

88

[ToBTOpEHue, 0000IICHHE, CHCTEMATH3AIHS
3HaHUMU. YpaBHEHUs

https://www.yaklass.ru/

89

[ToBTOpenue, 0000IIeHNE, CHCTEMAaTH3 AU
3HaHUM. YpaBHEHUs

https://www.yaklass.ru/

90

[ToBTOpenue, 0000IIeHNE, CHCTEMAaTH3 AU
3HaHUM. YpaBHEHUS

https://www.yaklass.ru/

91

[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AN
3HaHui. HepaBeHncTBa

https://www.yaklass.ru/

92

[ToBTOpEeHME, 0000IICHNE, CHCTEMAaTH3 AN
3HaHuil. HepaBeHcTBa

https://www.yaklass.ru/

93

[ToBTOpEeHME, 0000IICHNE, CHCTEMAaTH3 AU
3HaHuil. HepaBeHcTBa

https://www.yaklass.ru/

94

[ToBTOpEeHME, 0000IIICHNE, CHCTEMATH3 AU
3HaHuil. HepaBeHcTBa

https://www.yaklass.ru/

95

[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU
3HaHui. CucTeMbl ypaBHEHUH

https://www.yaklass.ru/

96

IToBTOpEHue, 06001IeHNEe, CUCTEMATH3ALMS
3HaHuU. CrucTemMbl ypaBHEHUN

https://www.yaklass.ru/

97

[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU
3HaHui. OyHKIMHU

https://www.yaklass.ru/

98

[ToBTOpEeHnue, 0600IIeHNE, CHCTEMATH3AIHS
3HaHui. OyHKIMU

https://www.yaklass.ru/

99

Htoropas KOHTPOJIbHAsA pa60Ta

https://www.yaklass.ru/

100

Htoropas KOHTPOJIbHAA pa60Ta

https://www.yaklass.ru/
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O060061ieHne, cucreMaTH3ays 3HaHUN 33 Kype

101 anreOpbl M HA4YaJl MaTEMaTUYECKOTO aHaIu3a 1 https://www.yaklass.ru/
10-11 xmaccoB
O0600menne, cucTeMaTu3anus 3HAaHUH 3 Kypc
102 areOphl ¥ HaYall MATEMATUYECKOTO aHATHA3a 1 https://www.yaklass.ru/
10-11 xmaccos
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102
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DOEJEPAJIBHASN PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YpOBHE CPEHETO 00111ero 00pa3oBaHus
oOyCJIOBJICHa TMPAKTUYECKONW 3HAYUMOCTHIO  METANPEIMETHBIX W  MNPEIMETHBIX
pe3yiabTaTOB  OO0yuYeHUs TEOMETPUUM B  HANPABIECHUU JIMYHOCTHOTO  Pa3BUTHS
oOyyatonuxcsi, ¢GopMupoBaHusi (YHKIIMOHATLHOW MAaTeMaTHUYeCKOM TI'pPaMOTHOCTH,

U3Y4YEHUs APYruX Yy4yeOHBIX IUCHUIUIMH. Pa3BuTue y 0O0ydYaroIIuXcCsi MPaBHIIbHBIX
NPEACTABJICHU O CYIIHOCTH M TPOUCXOXKICHUM T'eOMETPUUECKUX abCTpakiui,

COOTHOIIIEHUH DPEAJTHHOTO U HJACAIHHOT0, XapaKTepe OTPAKECHUS MaTEeMaTUYECKOU
HAyKOW  SIBJIGHUH W TPOIECCOB  pPEalbHOrO  MHpPa, MECT€  T'€OMETpUU
B CHCTEME HAyK W POJIM MaTeMaTHYeCKOrO0 MOJCIMPOBAHHS B HAyYHOM ITO3HAHUU
U B IPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHKIO HAYYHOTO MUPOBO33PEHUS O0YyJAIOITUXCS,
a TaK)Ke Ka4eCTB MBIIIUICHUS, HEOOXOIUMBIX JIJIsl aJIallTallil B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBNIETCS OMHUM U3 0a30BBIX MIPEIMETOB HA YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK KakK OOCCIEYMBAET BO3MOXHOCTh M3Y4YCHHUS KaK JUCHUTLINH
€CTECTBEHHO-HAYYHOU HAIIPABICHHOCTHU, TaK U TYMaHUTAPHOM.

Jlorndyeckoe MbIIUIEHHE, (POPMUPYEMOE TPU U3YYCHHH OO0Yy4YaIOIIUMHUCS
MNOHSITUMHBIX OCHOB T'€OMETPUM M TMOCTPOEHUHU LEMOYKU JIOTUYECKHX YTBEPKIACHUI
B XOJI€ PEIIeHHs] TEOMETPUUYECKUX 3a/1a4, YMEHHE BBIABUTATH U ONMPOBEPraTh TUIOTE3bI
HEMOCPEICTBEHHO UCTIONB3YIOTCA MPU PEUICHUH 3a]]a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B
JaCTHOCTH U3 Kypca (PU3HKHU.

YMeHne opueHTHpPOBATHCA B MPOCTPAHCTBE HTPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsIX JAESITENIbHOCTH YesoBeka. OpHUeHTAaIMs YeIoBeKa BO BPEMEHH U IIPOCTPAHCTBE
— HEOOXOJIMMOE YCJIOBHE €T0 COLIMAIIBHOTO OBITHS, hopMa OTpakKeHHUS OKPY’KAFOIIETO
MUpa, yCIOBUE YCIEIIHOTO MO3HAHUS M aKTUBHOTO MPe0Opa30BaHUs I€HCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMH O00Opa3aMu OOBEIUHSET pa3HbIC BHUIIBI yUeOHOU U
TPYJOBOM JAESTEIBHOCTH, SBISETCS OJHMM U3 TPO(EeCCHOHATBHO BAKHBIX KAdeCTB,
MOPTOMY aKTyallbHa 3ajada (OPMHPOBAHUA y OOYYAIOIMUXCS TPOCTPAHCTBEHHOTO
MBIIIJICHUS KaK Pa3HOBUIHOCTH 0OPAa3HOTO MBIIIJICHHUS — CYIIIECTBEHHOT'0 KOMITOHEHTA B
MOATOTOBKE K MPAKTUYECKON AEATEIbHOCTH 10 MHOTUM HAMPABICHUSIM.

Ilens ocBoeHus mporpamMMmbl yueObHOro Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE
oOydeHust — 0011e00pa3oBaTeIbHOE U OOMIEKYIBTYPHOE pa3BUTHE O0YUYaAIOIIUXCS Yepes
oOecrieueHNE BO3MOXXHOCTH TIPUOOPETEHHUS ¥ WCIOJIB30BAHMSI CHUCTEMATHUYECKUX
TCOMETPUYECKUX 3HAHUA U JEHUCTBUU, CHENU(DUUHBIX TEOMETPUH, BO3MOXKHOCTH
YCHEUIHOTO MPOAOJKEHUS O00pa3oBaHMsl TO CHEHHAIBHOCTSIM, HE CBS3aHHBIM
C MPUKJIATHBIM UCIOIb30BaHUEM F€OMETPUU.

[TpuopuTeTHRIMU 3a/lauaMK OCBOCHHS yueOHOro kypca «l'eomeTpun» Ha 0a30BOM
ypoBHe B 10—11 knaccax sBisitoTCS:
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dbopMupoBaHue MPEACTABICHUS O TEOMETPUU KAaK YaCTH MHUPOBOU KyJIbTYpPHI U
OCO3HAHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

dbopMupoBaHuEe TMPEACTABICHUS O MHOTOIpAaHHMKAaX M TejlaxX BpallleHUs Kak
0 BaXXHEHIITUX MAaTEMAaTHUYECKUX MOJIENSAX, TTO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbIC
SIBJICHUSI OKPY>KAIOIET0 MUPAa;

dbopmMupoBaHuEe YMEHHS pacliO3HABaTh Ha YEPTekKaX, MOJICIISIX U B pEaIbHOM MUPE
MHOT'OTPAaHHUKH U TeJia BpallleHuUs,

OBJIQJICHUE METOJaMHU pEIICHUs 3aJa4 Ha TMOCTPOCHUS Ha U300paKEHUAX
POCTPAHCTBEHHBIX (PUTYD;

dbopmupoBaHue yMEHUS OTIEPUPOBATH OCHOBHBIMU MOHSTUAMH O
MHOTOTpaHHUKaX U TeJlaX BPaIllEHUs] 1 ©X OCHOBHBIMU CBONCTBAMU;

OBJIQJICHUE aJTOPUTMAMHU PEIICHUs] OCHOBHBIX THUIIOB 3ajay, (POpMHPOBAHHE
YMEHHUS TPOBOJAUTH HECJIOXKHBIC JOKAa3aTeIbHBIC PACCYXJACHUS B XOJI€ pPEIICHUs
CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJICP’KaHHUEM;

pa3BUTHE WHTEIJICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0O0ydaronuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEOBATEILCKIUX YMEHHUM, KPUTUIHOCTH MBIIILICHHUS;

dbopmupoBanue GyHKIIMOHATBLHON TPAMOTHOCTH, PEICBAHTHON T€OMETPHUH: YMEHUE
pacrio3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HEHHBIX CHUTYallMsIX W TPU H3YYEHUH JAPYTUX Y4YEOHBIX MPEIMETOB,
NPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIupoBaTh HMX Ha S3bIKE
F€OMETPUM U  CO3[1aBaTh T[EOMETPUUYECKHUE MOJENIH, MPUMEHITh OCBOCHHBIM
F€OMETPUYECKUI anmapar [ peleHHs NPaKTUKO-OPHUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIECHUBATh NIOJIYYEHHBIE PE3YIIBTATHI.

OTnMuuTENFHOM 0COOCHHOCTHIO MMPOTPAMMBI I10 TEOMETPHH SIBIISIETCS] BKIIOUEHUE B
KypC CTEpEOMETPUH B Hayaje €ro U3y4eHus 3a7ad, peliaéMblX Ha YPOBHE HHTYUTUBHOTO
MO3HAHUS, W ONpeleieHHbIM 00pa3oM opraHu3oBaHHas paboTa HaJa HUMH, YTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIUPYET
IPOTEKAaHUE MHTYUTUBHBIX IMPOLECCOB, MOTHBUPYET K [NAJIbHEHIIEMY HW3y4YEHUIO
MpeaMeTa.

[IpenmouTeHne oTAaeTCsS HATISIHO-KOHCTPYKTUBHOMY METOY OOyYEHHUS, TO €CTh
TEOPETHYECKUE 3HAHHMSI HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb HPEIMETHO-
MIPAKTUYECKOM  NIEITENbHOCTH. Pa3BuThe  NPOCTPAHCTBEHHBIX  NPEACTABICHUU
y OoOydJammmuxcsi B Kypce CTEPEOMETPHH TPOBOIUTCS 3a CUET pEIICHHS 3a7ad Ha
co37aHNe TTPOCTPAHCTBEHHBIX 00Pa30B M 3a/1ay Ha OMEPUPOBAHHUE TPOCTPAHCTBEHHBIMHU
obopazamu.  Cozmanme  oOpa3a  TPOBOAWTCS C  OMOPOW HAa HATVISIHOCTH, a
omnepupoBaHUEe O0pa3oM — B YCIOBUSIX OTBJIEYEHHUS OT HATJSAJIHOCTHU, MBICIEHHOIO
M3MEHEHHUSI €T0 UCXOIHOTO COJIEPHKAHUS.

OCHOBHBIMH ~ COAEpKATEIbHBIMU JIMHUSAMHU yuyeOHOro Kypca «l'eoMerpusi»
B 10-11 «wmaccax sBustores: «MHororpaHHukn», «lIpsMple W TIIIOCKOCTH B
npocTpancTBe», «Tema BpaimieHus», «BekTopbl M KOOPAWHATH B MPOCTPAHCTBEM.
@opMHUPOBAHUE JTOTUYECKUX YMEHUI pacHpeaessieTcsi He TOJIbKO MO COJIepKaTeIbHbIM
JUHUSAM, HO U 1O rojiaM oOy4eHHsI Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus.
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Conepxkanne 00pa3oBaHMS, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yIbTaTaM
OCBOCHHS TPOTPAMMBI TI0O TEOMETPUH, pACIpPEACICHHBIM TI0 ToJaM OOYy4YeHUs,
CTPYKTYPHPOBAHO TaKMM OOpa30oM, 4TOOBI OBIAJCHUE TCOMETPUUYCCKUMH TOHITHIMHU
M HaBBIKAMHU OCYIIECTBIISIOCH IOCIIEIOBATEILHO W IMOCTYMATENIbHO, ¢ COOJIOIEHUEM
MPUHIIMIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINCH B OOIIYI0 CHCTEMY
TEOMETPUYECKUX TPEJICTABICHUN 00ydYaroIIuXcsl, paciupsiss U yrayonss ee, oOpasys
MIPOYHBIC MHOXKECTBEHHBIC CBSI3H.

OO6miee YMCIIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3Yy4eHHUs ydeOHOro Kypca
«['eomerpust» — 102 yvaca: B 10 kmacce — 68 yacoB (2 wyaca B Hememo), B 11 kiacce —
34 4gaca (1 gac B Hezelo).

COAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTRBO.
[TonsiTue 00 aKCHMOMATUYECKOM IOCTPOCHUHU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue TOpsMbIX B IPOCTPAHCTBE:  IEPECEKAOIIHECS,
napajuieJIbHbIE U CKpeluBaronuecs npsmMsie. [lapamienbHOCTh NPSMBIX U INIOCKOCTEN B
IPOCTPAHCTBE: MapajlieNIbHbIE MPSMbBIE B IPOCTPAHCTBE, NAPAIIIEIbHOCTD TPEX MPSAMBIX,
NapajuieIbHOCTh MPSMOM U TUIOCKOCTH. YTJIBI C COHAIIPaBJICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMA B MpocTpaHcTBe. [lapamienbHOCTh IJIOCKOCTEW: NapajuielbHbIC
IJIOCKOCTH, CBOMCTBA MapasuleibHBIX IUIOCKOCTEU. [IpocTeiime mpocTpaHCTBEHHBIE
burypsl Ha IIOCKOCTU: TETPadAp, KyO, Mmapaiesenumne/, MoCTPOSHNE CEYCHHM.

[lepneHAUKYISIPHOCTh MPAMOM M IJIOCKOCTU: MEPIEHANKYISIPHBIE TPSMbBIE B
IPOCTPAHCTBE, MPSIMBIE MapaJUIeNbHbIE U NEPHEHAUKYISPHBIE K IIOCKOCTH, MPHU3HAK
MEPIIEHAUKYJIAPHOCTH MPAMON U IUIOCKOCTH, TEOpPEMA O NPSIMOM MNEPHEHIUKYISIPHOU
IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIrOJ MEXAY NMPSAMOM U IUIOCKOCTBIO, JBYI'PAHHBIN
YTOJI, JINHEWHBINM yTOJI ABYIpaHHOTO yriia. [lepneHauKyIisip 1 HaKJIOHHBIE: pACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOW JO TUIOCKOCTH, MPOEKIUs (UTYPHI Ha
IJIOCKOCTh. [lepreHauKyIIpHOCTh IJIOCKOCTEM: MPU3HAK NEPIECHANKYISIPHOCTH JBYX
wiockocrei. Teopema o Tpex NeprneHauKyIsIpax.

MHororpaHHUKH

[ToHATHE MHOrOTpaHHWKA, OCHOBHBIE 3JIEMEHTBI MHOTIOTPAHHUKA, BBINYKIIBIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, Pa3BEpTKa MHOTOrpaHHuKa. [ [pu3ma: n-yroapHas npusma,
IPaHM W OCHOBaHWSI MPU3MBI, MOpsiMas M HAKJIOHHAs NPU3Mbl, OOKOBask W TMOJHAs
MOBEPXHOCTh MNpu3Mbl. [lapamnmenenunen, npsSMOYTOJbHBIN MapauICICOUIIE] U €ro
cBoicTBa. [lupamua: n-yrojapHas nupamuia, rpaHud U OCHOBAHUE MUPAMU/Ibl, OOKOBasi U
MOJIHAs MMOBEPXHOCTh NMUPAMUIbI, MPABUJIbHAS W YCEUEHHAS NMUpaMHAa. JJIEMEHTHI
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npu3Mbl U nupamuibl. [IpaBuibHbIE MHOTOIPAaHHUKH: TOHSATUE TPABHIBHOIO
MHOTOIpaHHMKa, TMpaBWibHAs MpuU3Ma M MpaBWIbHAs NHpPaMUJA, [pPaBUIIbHASA
TpeyroJjibHasi MUpaMua U MpaBUIbHBIN TeTpalap, KyO. [IpencraBienne o npaBUIbHBIX
MHOTOIPaHHUKaX: OKTa3Ip, NoAeKasAp U ukocarap. CedeHust Npu3Mbl U MUPAMUJIBL.

CummeTpuss B MPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMO,
IUIOCKOCTU. DJIEMEHTHl CHUMMETPUU B NHpaAMUJAX, Mapajulesieluenax, MpaBUIbHBIX
MHOTOI'paHHUKAX.

BbrunciieHne »31€eMEeHTOB MHOTOIPAaHHHUKOB: peOpa, auaroHanu, yriel. [lnomans
OOKOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIOMIAb OCHOBaHUMH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPsAMOMN npu3Mbl. [lnomans 60KOBON MOBEPXHOCTH U
NOBEPXHOCTH MPABWIBHONW MUpaMUAbl, TEOpeMa O IUIOMAJU YCEYEHHOW MNHpaMUJIbI.
[Tonstue 06 o6beme. OOBEM TUPAMUIBI, IPU3MBI.

[lono6ueie Tema B mpoctpaHcTBe. COOTHOIIEHHS MEXIYy  IUIOIIAISIMHU
MOBEPXHOCTEH, 00beMaMu MOJI0OHBIX TEJI.

11 KJIACC

TeJia BpaleHust

Hunuaapuyeckas MoBEpXHOCTh, 00pa3yrolire MUINHAPUIECKON MOBEPXHOCTH, OCh
IWIMHIPUYECKON moBepxHOCcTU. [lunuHap: ocHOBaHMs M OOKOBasi MOBEPXHOCTH,
oOpasyrolias u 0Ch, IJIOMIAb OOKOBOW U MOJHON TOBEPXHOCTH.

Konnyeckas moOBEepXHOCTh, 0Opa3yromiue KOHUYECKOHW TOBEPXHOCTH, OCh
U BEpIIMHA KOHHYECKoW moBepxHocTU. KoHyc: ocHOBaHME W BeplinHa, oOpasyromias
U OCh, TUIOIIAb OOKOBOW M IOJHON MOBEPXHOCTH. YCEUYCHHBINM KOHYC: 00pa3yroline
¥ BBICOTA, OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, IMaMmeTp, IUIoaasr TOBEepXHOCTH cepbl. Bzaumuoe
pacrionoxeHne cepsl U IUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, IIomanb cepol.

N306pakeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BepTka MUIMHAPA U KOHYCA.

KoMOuHanuy Ttenm BpaieHus ¥ MHOTOTPAHHMKOB. MHOTOTPaHHUK, OTHCAHHBIN
okoJo cdepsl, chepa, BmUCaHHAS B MHOTOTPAHHUK, WJIA TEJIO BPAIICHUS.

ITonsitTue 06 o6beme. OcHOBHBIE CBOMcTBa 00BeMOB Tell. Teopema 00 oOBbeMe
MPSIMOYTOJILHOTO Mapalijieienumnena u cieactsus u3 Hee. O0beM HWIMHApPA, KOHYcA.
O06bem mapa u wionaab chepsol.

[Tomo6ubie Tema B  mpoctpaHcTBe. (COOTHOIICHUS MEXIY  IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi muinHApa (MapajuiebHO W MEPHEHIAUKYISIPHO OCH), CEUCHHsI KOHYyca
(mapayeabHOe OCHOBAHUIO U ITPOXOASIIEE Yepe3 BEPIUINHY), CEUCHUS Iapa.

BeKTOpr H KOOPpAUHATHI B IIPOCTPAHCTBE

BeKTOp Ha INIOCKOCTH M B IIPOCTPAHCTBC. CnoxxeHue W BbIYUTAHUC BCKTOPOB.
VYMHOXEHHE BCKTOpa Ha 4YHCJIO. Paznoxenue BCKTOpa IIO TPEM HCKOMIIIAHAPHBIM
BCKTOpaM. HpaBI/IJ'IO napauICiICIIuIc/aa. Pemenue 3a1a4, CBA3aHHBIX C IIPUMCHCHHCM
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IIpaBWI AEUCTBUM ¢ BeKkTOpaMu. [IpsmoyroisibHas cucteMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopaunate!l Bekropa. [IpocTeiinme 3agaun B KOOpAUHATAX. YTOJI MEXIY BEKTOPAMH.
CkansgpHoe TIPOMU3BEICHHE BEKTOPOB. BBIUMCIEHHE YIIOB MEXAY MPSAMBIMU
U TUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO IIPH PEMIEHUN FTEOMETPUUECKUX 3a]1a4.

NPEAMETHBIE PE3YJIBTATHI

K konny o6yuyenust B 10 kiiacce oOydaromuiics moay4yuT CIEIYIONINE NPEIMETHBIE
PE3YJIbTATHI:

OTIePUPOBATH MOHATHIMHU: TOUKA, IPSIMasi, TUIOCKOCTB;

NPUMEHSTh aKCHOMBI CTEPEOMETPUH W CIEACTBUA W3 HHUX TMPHU PEIICHUH
reOMETPUYECKUX 33]1aY;

OTEpPHPOBATh TMOHITHAMHU: TAPAJICIBHOCTE W TMEPHeHANKYISIPHOCTh MPSIMBIX
U TIOCKOCTEH;

KJIACCU(PUIIMPOBATh  B3aMMHOE  PACIOJIOKEHHE  TMPSAMBIX W IUIOCKOCTEH
B IIPOCTPAHCTRBE;

OTNEepUPOBATh MOHITHIMH: JIBYTPAHHBIN YToJ, TpaHU IBYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yIJ1a, TMHEHHBIN YTOJI IBYTPAHHOTO YIiia, TP yCHasi Mepa IBYTPAHHOTO YTIJIa;

ONEepUpOBaTh  MOHATUSMU:  MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOT'PaHHUK, JJIEMEHTHl MHOTOTpPaHHUKA, TPABUIIbHBIA MHOTOTPAaHHUK;

pacno3HaBaTb OCHOBHBIE BHJbl MHOTOTPaHHUKOB (MHUpaMua, TpHU3MAa,
NpSIMOYTOJILHBIN Mapasuienenumne, Kyo);

KJaccu(UIUPOBATh MHOTOTPAHHUKH, BBIOMpasi OCHOBAHMS I KiIacCU(PUKALUU
(BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU, NMPABUIIbHBIE MHOTOTPAHHUKH, MPSMbIE U
HAKJIOHHBIE TTPU3MBbI, TTAPAJUICIICTIUTIC B );

OTIepUPOBATH MOHITUSIMU: CEKYIIas TUIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB;

OOBSCHATH MPUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIONB3YsI METO/I CIIENIOB;

CTPOUTh CEUEHHS MHOTOTPAHHUKOB METOJOM CJIEAOB, BBIMOJHATH (BBIHOCHBIC)
TJIOCKHUE YEePTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y;

pemath 3aJaud Ha HaXOXXJEHHE TEOMETPUYECKUX BEIUYMH TI0 00paslam Wiu
aNropuTMaM, IPUMEHSISI U3BECTHBIC AHATUTUYECKUE METOIBI TTPH PEIICHUN CTAHIaPTHBIX
MaTeMaTUYECKUX 3a7a4 Ha BHIYUCIICHHE PACCTOSHHUA MEXAY ABYMsI TOUKAMH, OT TOUKHU
70 TIPSIMOM, OT TOYKH J0 TUIOCKOCTH, MEXY CKPEUIUBAIOIINMHUCS IPSIMbBIMH;

pemath 3a7a4il Ha HAXOXKICHHE TEOMETPUYECKUX BEIWYMH IO 00pasiam Wiu
aNropuTMaM, TPUMEHSISI U3BECTHBIC AHATUTUICCKUE METOBI TIPU PEIIEHUN CTAHIaPTHBIX
MaTeMaTUYECKUX 3aJ1ad Ha BBIYUCIICHHE YTJIOB MEXKIY CKPEIIMBAIONTUMUCS MPSIMBIMH,
MEXIy MPSMOU U TIOCKOCTBIO, MEKY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;

BBIYHCIISATh OOBEMBI W IUIOMAAM TIOBEPXHOCTE MHOTOTPAHHUKOB (MpU3Ma,
nupamMuaa) ¢ MpUMEHEHHEeM (OpMyJ, BBIYUCIATH COOTHOIICHUS MEXKTY TUIONIAISTMHU
MOBEPXHOCTEHN, 00beMaMu MOJOOHBIX MHOTOTPAHHUKOB;
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ONEpUPOBATH MOHATUSAMH: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPBI;

U3BJIEKATh, npeoOpa3oBbIBATh U UHTEPHPETUPOBATH uH(pOpMaIHIO
O TMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, NPEACTABICHHYIO Ha 4YepTekax
U PUCYHKaX;

MPUMEHATh T€OMETpUYECKUE (aKThl IJIsl PEIICHUS CTEPEOMETPUYECKUX 3ajad,
MPEANoIaraloliuX HECKOJIbKO IIaroB PEIICHUs, €ClIM YCJIOBUS MPUMEHEHUS 3aJaHbl B
ABHOU (popme;

OpPUMEHSITh  MPOCTEWIIME  MpOrpaMMHBIE  CpPeACTBA M DIIEKTPOHHO-
KOMMYHUKalIMOHHBIE CUCTEMbI TP PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUBOJIUTH MPUMEPbl MATEMATUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

OPUMEHSTH MOJIyYEHHbIE 3HAaHUS Ha TPaKTUKE: aHAJIM3UPOBATh PEASIbHbIE CUTYalluU
U TPUMEHSATh HW3YYCHHBIC TMOHATHA B MPOLIECCE TMOMCKA PEHICHUS MaTeMaTUYeCKU
chOpMyIMPOBAaHHON MPOOJEMBI, MOJEIUPOBATh pealbHbIE CHUTyalldd Ha S3bIKE
Tr€OMETPHUU, UCCIENIO0BATh MOCTPOCHHBIE MOJENHM C UCIOJIb30BAHHUEM T'€OMETPUYECKUX
NOHSATHM M TeopeM, ammapaTta aiareOpbl, pemaTrh MpaKkTUYeCKHue 3a7auyd, CBSI3aAHHbBIC
C HaX0XJICHHUEM I'eOMETPUUECKUX BETUYHUH.

K koniy 00y4yenus B 11 kiiacce oOydaroniuiicss Hay4uTCs:

ONEepUpOBaTh  MOHATUSIMH: IWIMHAPUYECKas IOBEPXHOCTh, oOpasyroiue
IWIMHJIPUYECKON TMOBEPXHOCTH, UWIMHAP, KOHUYECKas IOBEPXHOCTh, 00pasyrolue
KOHUYECKOI MOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTD;

pacrio3HaBaTh Teja BpalieHus (MHIUHIP, KOHYC, cdepa u map);

OOBSICHATB CITOCOOBI IMMOJTYUCHHS TSN BpaIlCHUS;

KJIaccu(UIUPOBATH B3AUMHOE PACTIOIOKEHUE ChEephl U INTIOCKOCTH;

ONEepUPOBATh TMOHSATUSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA
CETrMEHTA, IAPOBOM CJIOM, OCHOBAHHUE MIAPOBOIO CJIOSI, BEICOTA IIAPOBOTO CJI0s, IAPOBOM
CEKTOD;

BBIYHCIISATh 00BEMBI M TUIOMAN TTOBEPXHOCTEH TEJ BpAIICHUS, T€OMETPHUECKHIX
TEJ ¢ MpUMeHeHneM Gopmy;

OTIepUPOBATh TMOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIA B chepy M OMHCAHHBIN
okoJo cdepsl, chepa, BnUCaHHAS B MHOTOTPAHHUK WJIA TEJIO BPAIEHUS;

BBIYUCIISITh COOTHOLICHHMSI MEXAY IUIOMIAASIMU TOBEPXHOCTEM U 00BbEeMaMu
IMOTOOHBIX TE;

M300pakaTh u3ydaeMble PUTYPHI OT PYKHA U C TIPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpaIllCHHUS;

U3BJICKATb, UHTEPIPETUPOBATH u npeoOpa3oBbIBATH MHpOpMAIINIO
O NPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (urypax, mHpeACTaBICHHYIO Ha YepTexkax
U PUCYHKAX;
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OIEpUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATD JEUCTBUS CIIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YHCII0, OOBICHATh, KAKUMH CBOMCTBAMHU OHM 00JIaJ1al0T;

MPUMEHSTH MPABUIIO Mapalieenunea;

ONEepUPOBATh TMOHATHUAMM: JI€KAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJl MEXIY BEKTOPAMH,
CKaJIIpHOE MPOU3BEEHUE BEKTOPOB, KOJJTMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB W IPOU3BEICHHE BEKTOpa Ha YHUCIO, Yol MEXIy
BEKTOpaMH, CKaJsipHOE TMpOMU3BEJICHHE, paCKIaJblBaTh BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

OPUMEHSTh TeoMeTpuyeckre (aKThl ISl PElICHHs CTEPEOMETPUUYECKHUX 3ajad,
NPENoNaralliX HECKOJIbKO IIAroB PEIIeHMs, €CIU yCJIOBUS MPUMEHEHUs 3aJaHbl B
aBHOU popme;

pemarb MpOCTEHIMe TeoMEeTpUYeCKHe 3ajJayd Ha MNPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/1A;

pemarh 3ajJa4i Ha JI0Ka3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUICHUN U HAXOXKICHHE
r€OMETPUYECKUX BETMYHMH MO0 00pa3iiaM Wi alropuT™Mam, IPUMEHsSt U3BECTHBIE METO/IbI
IpY PEeLIEHUH CTaHAApTHBIX MaTEMAaTUYECKUX 3a/1a4;

OpPUMEHATh  [pOCTeiline  HporpaMMHBIE  CpeACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIHUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

IOPUBOAMUTH MPUMEPbl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB F€OMETPUH B UCKYCCTBE;

IPUMEHSATh MOJTYUYCHHbIE 3HAHUSI HA MMPAKTHUKE: aHAIU3UPOBATh PEAIbHBIE CUTYALUU
U TPUMEHATh U3YyYEHHbIE IOHATHS B MPOLIECCE IOHWCKA PEIHICHHS MaTeMaTHYeCKU
cOpMyIUPOBaHHON MpoOJEMBI, MOJEIMPOBATH pEabHblE CHUTyallUM Ha S3bIKE
reOMETpPUH, UCCIEN0BAaTh IMOCTPOCHHBIE MOJEIU C HCIOJb30BAaHUEM I'€OMETPUUYECKUX
HNOHATUN U TeopeM, ammapara ajreOphl, pelaTh MNPaKTUYECKHE 3a7aud, CBA3aHHbBIC
C HaX0XJI€HHEM I€OMETPUYECKUX BEJTNYUH.
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10 KJIACC
HaumenoBanue paznena  [KonuuecTBo OcHOBHOE coiepKaHue OcHOBHbIE BUJIBI ICSTEILHOCTH
(Tembl) Kypca 4acoB oOy4Jaronuxcs
BBeneHue B cTepeoOMETPUIO 10 OCHOBHbBIE MTOHATHS CTEPEOMETPHU: AKTYaJau3upoBaTh PaxThl

TOYKa, MPsAMasi, INIOCKOCTb,
npoctpaHcTBO. [IpaBuna nzobpakeHus
Ha PUCYHKaX: U300pakCHHSI
TUTOCKOCTEH, MapaIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIUHbI OTPE3KA.
[TonsiTusi: mepecekaromuecs
TUTOCKOCTH, MIepECEKAIOIINECs psiMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOTpaHHUKAMH,
M300pakeHnEe MHOTOTPaHHUKOB

Ha PUCYHKAaX, HA TIPOEKIIMOHHBIX
yeprexax. HauanpHbie cBeneHUS

0 KyOe 1 mupamMue, ux pa3BepTKU

u Mojienn. CeueHuss MHOTOTPaHHUKOB.
[TonsiTHe 00 aKCHOMAaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHH | CIIEACTBUS U3 HUX

Y METOJIbI TUTAHUMETPHH,
peJIeBaHTHBIE TEME.

IMonyuaTh npeacTaBIeHUS

O MPOCTPAHCTBEHHBIX

durypax, pazduparb

MPOCTEHIITNE MTpaBUiIa U300pasKEeHUS
TUX QUTYP.

N300paxkaThb NpAMYIO U INIOCKOCTh
Ha PHUCYHKE.

Pacno3znaBaTbh MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
DIIEMEHTHI.

JeJiaTh pUCYHOK KyOa, MUPaMHU/IbI,
HAXOJUTh OIMUOKHA B HEBEPHBIX
U300paKeHUSIX.

3HAKOMUTLCS C CCUCHUSIMU,
C METOJOM CJICJIOB; MCIIOJb30BaTh

AJI1 ITIOCTPOCHUA CCUCHUSA MCTO
CJICO0B, KPAaTKO 3aIllMChIBATh IIaIr'u
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MOCTPOCHUS CEUCHUSI.
Pacno3naBaTth BUJI CEUCHUS

¥ OTHOIIICHUH, B KOTOPBIX CEUCHUE
JenuT pedpa Ky0a, HaXOUTh TII0IIA b
CEeUeHHs.

HUcnoap3oBarh 11og00ue

IIPY PEIICHUH 3a]1a4 Ha IIOCTPOCHUE
CCUCHUM.

3HAKOMHUTLCS C AKCHOMATHYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCHOMaMH CTEPEOMETPHH

U CJIEJICTBUSAMH U3 HUX.
NanwcTpupoBaTh aKCHOMBI
PUCYHKaMH U TIpUMEpaMu

13 OKpYy Karoleld 00CTaHOBKU

[IpstMbI€ ¥ IJIIOCKOCTH

B [IPOCTPAHCTBE.
[TapannenbHOCTh MPSMBIX
U IUIOCKOCTEN

12

B3anMHO€ pacnonoxeHue mpsiMbIx
B [IPOCTPAHCTBE: MEPECEKAIOIINECS,
NapaJuIeIbHbIE U CKPELIMBAIOIINECS
IIpsIMBIE.

[TapannenbHOCTh MPAMBIX

Y TIJIOCKOCTEN B IPOCTPAHCTRBE:
NapajuieabHbIE PSIMBbIE

B IPOCTPAHCTBE; MAPAIUICIIBHOCTh
TpEeX MPSAMBIX; NapaIeIbHOCTh
MPSIMOU U TIJIOCKOCTH. Y TJIBI

AKTYyaJIu3upoBaTh HaKThl U METOIbI
TUTAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTHUHU.

IlepeuncasiTb BO3BMOXHBIE CTIOCOOBI
PACIIOJIOKEHHUSI ABYX MPSAMbBIX

B IIPOCTPAHCTBE, UJUTIOCTPUPOBATH UX
Ha [pUMepax.

/laBaTh omnpejae/ieHne
CKPELIMBAIOUIUXCS TPSIMBIX,
dbopmyIUpoBaTh MPU3HAK
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C COHANPaBJICHHBIMU CTOPOHAMU; YTOJI
MEXKYy MPSMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN:
napasieabHbIe IIIOCKOCTH; CBOMCTBA
napasieabHbIX MIJIOCKOCTEM.
[Ipocreiimne npocTpaHCTBEHHbBIE
burypsl Ha IMJIOCKOCTHU: TETPAIP, KyO,
napajuieIeuIe 1, NOCTPOEHNE
CEUCHUH

CKPEIIMBAOIIAXCS MPSIMBIX
Y IPUMEHSTH €r0 MPU PEIICHUN
3a/1a4.

Pacno3naBaTth npusMy, Ha3bIBaTh €€
AJIEMEHTHI.

CTtpouTh CeYeHUS TPU3MBbI

Ha TOTOBBIX YEPTEKAX.
IlepeuyucasiTb BO3MOKHBIE CITIOCOOBI
B3aUMHOTO PACTOJIOKEHUS MPSIMOM
Y TJIOCKOCTH B MPOCTPAHCTBE,
MIPUBOJINTH COOTBETCTBYIOIINE
MIPUMEPBI U3 PEATBHOMN )KU3HH.
JlaBaTh onpeaeneHue
NapajuieIbHOCTH MPSMOKN

Y TIJIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
MAPAJUICIIBHOCTH MPSIMOU

Y TUIOCKOCTH, YTBEPKACHHUE O MPSIMOM
IIepeceveHuUs IBYX INIOCKOCTEN,
MIPOXOISIINX Yepe3 MapaJuIeIIbHbIE
IpsIMBIE.

Pemats npakTudeckue 3a1aum

Ha MOCTPOCHUE CEUYCHUI
MHOTOTPaHHHKA.

OO0BSICHATH CITy4au B3aUMHOIO
PACIIONIOAKEHHUS TIIIOCKOCTEM.
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JlaBaTh onpeaeseHue MapayieIbHbIX
MJIOCKOCTEM; MPUBOAUTDH MPUMEPHI
Y3 pEaIbHOW KU3HU U OKpYXKAIOLIEH
00CTaHOBKH, UJUTFOCTPUPYIOIIUE
NapajIeIbHOCTb INTIOCKOCTEM.
HUcnonb3oBaTh Npu3HaK
NapajuIeIbHOCTH JIBYX IIJIOCKOCTEN,
CBOMCTBA NapaJuIeIbHbIX IIJIOCKOCTEN
MIpY PELICHUH 33/1a4 Ha MTOCTPOECHUE.
OO0BACHATD, UYTO HA3BIBACTCS
napajieIbHbIM NPOCKTUPOBAHUEM

Y KaK BBIIIOJIHSIETCS IPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

N300paxaTh B napauieibHON
MPOEKUUHN PA3JIMYHbIC
r€OMETPHUECKUE (PUTYPHI.
MoaeaupoBaTh pealibHbIC CUTYAI[UH
Ha SI3bIKE T€OMETPUHU, UCCIEN0BATH
MIOCTPOEHHBIE MOJEIHU

C UCTOJIb30BAHUEM T'€OMETPUUECKUX
MTOHATHUH.

HUcnoab3oBaTh Ipu pelIEHUH 3a7a4
Ha MOCTPOCHUE CEUYCHUM MTOHATHE
MapajyIeIbHOCTH, IPU3HAKH

Y CBOMCTBA MapajuIeIbHbIX IPSMBIX
Ha IUIOCKOCTHU
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[lepneHANKYISAPHOCTD MPSIMBIX
U TJIOCKOCTEM

12

[IepnieBAUKYIAPHOCTD IPSAMOU

Y IJIOCKOCTH: IIEPIIEHAUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPAMBIE
I1apajuieabHbIe U NIEPIIEHAUKYIIAPHBIE
K IUIOCKOCTH, IPU3HAK
NEPIICHAUKYIISPHOCTU IIPAMOU

Y IJIOCKOCTH, TEOpPEMA O MPAMOMN
NIEPIICHAUKYIISIPHON TUIOCKOCTH
[TeprieHAUKYIISIp U HAKJIIOHHBIE:
pacCTOSHUE OT TOYKU JO IIOCKOCTH,
pPacCTOSHUE OT IIPSAMOM 10 IUIOCKOCTH

AKTYaJau3upoBaTh PaKkThl U METOIbI
IJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

OO0BACHATH, KAKOW yTOJl HA3bIBACTCA
YTJIOM MEXKIY NEPECEKAOITUMUCS
MPSMBIMH, CKPEITUBAIOIIUMUCS
MPSMBIMU B IPOCTPAHCTBE.

JaBaThb onpeaenenue
MEePIEHAUKYISAPHBIX MPSIMBIX

Y IPSIMOM, IEPIIEHAUKYJISIPHON

K IUIOCKOCTH.

Haxoauthb yribel Mmexny
CKPEIIMBAIOITUMUCS IPSIMBIMU B KyOe
U NIMpaMu/Ie.

IIpuBOAUTH NPUMEPDI U3 PEATLHOU
’KU3HU U OKpYKaroliei 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
NEPHEHIUKYIIPHOCTD MPSAMBIX

B IPOCTPAHCTBE

Y IEPIEHAUKYIISIPHOCTD IIPSAMOM

K TUIOCKOCTH.

DopMyIHPOBATH PU3HAK
MEPIEHANKYIIPHOCTH IPSAMON

Y TJIOCKOCTH, IPUMEHATH €r0 Ha
MPaKTUKE: OOBSICHATD
NepHEHIUKYIIPHOCTh pedpa Kyoa

Y IWArOHaJM €ro rpaHu, KOTOpasi €ro
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HE COAEPKUT, HAXOJIUTh JITIUHY
JMaroHanu Kyoa.

BeI4n AT BBICOTY IPaBUILHON
TPEYrOJbHON U MPABUIBHON
YEThIPEXYTOJIbHOU TUPaAMUJ 110
JTUHAM pedep.

PemiaTp 3a/1aun Ha BBIYMCIICHUS,
CBSI3aHHBIE C IEPIIEHIUKYIISIPHOCTHIO
IIPSIMOM U IIJIOCKOCTH,

C UCTO0JIb30BAaHUEM TPU PEIICHUU
MJIAaHUMETPUUECKUX (haKTOB

Y METOZOB.

OO0DBACHATH, YTO HA3BIBAIOT
NEPNEHIUKYJISIPOM U HAKIIOHHOU

13 TOYKH K IUIOCKOCTH; MTPOEKIINEM
HAKJIOHHOM HA TJIOCKOCTb.
OO0BICHSATD, YTO HA3BIBACTCS
pacCcTOSIHUEM: OT TOYKH JI0 TNIOCKOCTH;
MEXy NapaJUIEIbHBIMU IIJIOCKOCTIIMU;
MEXY NPAMOM U MapAJUICITbHOU €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIIUMUCS NPSIMBIMH.
HaxoauThb 3T pacCTOSTHUS

B [IPOCTHIX CIIyyasiX B KyOe,
MApaMuze, pu3Me.

MopneaupoBaTh pealibHbIE CUTYallHU
Ha SI3bIKE TEOMETPUHU, UCCIEN0BATh
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MOCTPOECHHBIE MOJIEIIN

C HCITOJIb30BAaHUEM I'€OMETPUUYECKUX
MOHSATHH.

HNcnoab30BaTh Npyu pELICHUH 3a1a4
Ha IIOCTPOCHUE CEUEHUUN TEOPEMY
[Tudaropa, cBoMicTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

YTl MEXY IPSIMBIMHU
U TJIOCKOCTSIMHU

10

VYTIabl B IPOCTPAHCTBE: YIOJI MEXIY
NPSAMOM U MIJIOCKOCTBIO; IBYTPAHHBIN
yIOJl, JUHEUHBIN yTOJI IBYTPAHHOTO
yria.

IleprieHIUKYJIAPHOCTD INIOCKOCTEMN:
IIPU3HAK [IEPIICHIUKYJISIPHOCTH ABYX
Iockocrent. Teopema o Tpex
NEPIEHAUKYIISIPAX

AKTYaJau3upoBaTh GaKkThl 1 METOIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJUTH AaHAJIOTHH.

JlaBaTh onpejaesieHue yria Mexay
MPSIMOM U IJIOCKOCTBIO,
bopMyITHpOBaTh TEOPEMY O TPEX
NEePHeHANKYIIsIpax U 0OpaTHYIO K HEH.
HaxoauTh yros Mexay npsiMou

Y INIOCKOCThIO B MHOTOTPAHHHUKE,
pacCTOSAHUE OT TOYKH A0 IPAMOM

Ha IJIOCKOCTH, UCIIOJIb3YSI TEOPEMY

O TpeX MEPIEHIUKYIISIPaXx.
IIpoBoauTh Ha yepTeKe
MEPIIEHAUKYJIIAP: U3 TOUKH

Ha MPSMYIO; U3 TOYKH HA INIOCKOCTb.
JlaBaTh onpeaeneHne AByTPaHHOTO
yTJIa U €r0 3JIEMEHTOB.

OO0BSICHATH PAaBEHCTBO BCEX
JIMHEVHBIX YTJIOB ABYTPAHHOIO yIJIa.
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HaxoauTe Ha yepTexe ABYIPAHHBIN
yroJ Ipu pedpe NupaMuibl, TPU3MBbI,
napajuieJaenumnea.

/laBaTh onpejaesieHue yriia MexXay
MIJIOCKOCTSIMHU.

JlaBaTb onpenesienue

1 (GopMYyJIHPOBATH NPU3HAK
B3aMMHO IMEPIEHANKYISIPHBIX
IIJIOCKOCTEH.

Haxomuthb yribl MEXAy IIIOCKOCTIMU
B KyOe 1 mupamue.

HUcnonb3oBaThk IIpy pelIeHNN 3a/1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAHUMETPUU.

MopneaupoBaTh peajbHbIE CUTyallUH
HAa SI3bIKE TEOMETPUHU, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHN

C UCTO0JIb30BaHUEM F€OMETPUUECKHUX
MTOHATHUH.

Hcnosb30BaTh IpyU peLICHNH 3a1a4
Ha MOCTPOCHUE CEUYCHUI
COOTHOUIEHUS B IPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[IoHATHE MHOTOTpPaHHUKA,
OCHOBHBI€ 3JIEMEHTBI MHOI'OTPaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE

AKTYaJIu3upoBaTh HaKThl U METOIBI
TUTAHUMETPUH, PEIICBAaHTHBIC TEME,
NMPOBOIUTH AHAJIOTHH.

55




denepanbHas padouas nporpamma | Marematuka. 10—11 kiaccel (0a30BbIi YPOBEHB)

MHOT'OTPaHHUKH; pa3BepTKa
MHOTOTpaHHUKA.

[Ipu3ma: N-yroabHas mpu3ma; rpaHu
¥ OCHOBAHUS MPU3MBI; TIpsiMast

Y HaKJIOHHAs PU3MBbI; OOKOBasI

Y MOJTHASI TOBEPXHOCTH TPU3MBL.
[Tapannenenunes, NpsSMOYTOIbHBIN
napaJijiesIenuIe]l U ero CBOMCTBA.
[Mupamua: N-yrojbHas MUpaMua,
T'PaHU ¥ OCHOBaHUE TTUPAMU/IBI;
OOKOBasl U MOJTHAsS IOBEPXHOCTh
NMpaMU/Ibl; IPaBUIIbHAS U yCEUEHHAs
nupamuja.

DIIeMEHTBI IPU3MBbI U TUPAMUIBIL.
[IpaBHiIbHBIE MHOTOTPAHHUKH:
MOHSTUE MPABUIHLHOTO
MHOI'OTpaHHUKA; IPaBUJIbHAS IPU3Ma
Y MIpaBUJIbHAS MUpAMUA; IPaBUIIbHAsS
TpeyrojibHas MUpaMuaa

Y IPABUJIbHBIN TETpadap; KyoO.
[IpeacraBnenue o MpaBUIbHBIX
MHOT'OTpaHHUKAX: OKTa3Ip, JOACKa3IP
Y MKOCadIp.

CummMmeTpusi B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIHHO TOUKH,
MPSMOM, TIOCKOCTH. DIEMEHTBI

JaBaTh omnpejesieHne
napajieyenunea, paclo3HaBaTh €ro
BUJIbI M U3y4YaTh CBOMCTBA.

JaBaThb onpeaesieHue nupamMmuIbl,
pacno3HaBaTh BUbl TUPAMU/I,
(dhopmyaupoBaTh cBoOCTBa pedep,
TPaHEMN U BBICOTHI ITPABUIIbHOM
MAPAMUJIBL.

HaxoauThp mioniaib nojHou

1 OOKOBOM TOBEPXHOCTH MUPAMHUIBI.
JlaBaTh onpeae/ieHue yCEUECHHOU
MAPaMU/Ibl, HA3bIBATh €€ DIIEMEHTHI.
D®opmyJIIPOBATH TEOPEMY

O IJIOIIA I OOKOBOW MOBEPXHOCTH
MPAaBUIIBHON YCEYEHHON MUPAMU/IBI.
PemaTp 3a/1aun Ha BRIYHUCIICHUE,
CBSA3aHHBIE C MUPAMUJIAMH, & TAK¥KE
3a/1a4d Ha MOCTPOEHUE CEUEHUH.
JlaBaTh onpeae/ieHue NIpPU3MBI,
pPacno3HaBaTh BUABI IPU3M,
U300pakaTh NPU3MbI HA YEPTEKE.
Haxoauthb 1wiomaab NOJHON WA
OOKOBOI MOBEPXHOCTH MPU3MBI.
N3yuath cooTHOLIEHUS Diiiepa
JU1s1 urclia pedep, rpaHeil u BepuiuH
MHOTOTPaHHHKA.
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CHUMMETPHUHU B IUPAMUIAX,
napasuieenuneaax, IpaBuiIbHbIX
MHOTOTPaHHUKAX.

Brruuciaenue 3j1eMeHTOB
MHOT'OTPaHHUKOB: pedpa, T1uaroHa,
yrasl. [Tnomaas 60K0BO# MOBEPXHOCTH
Y TIOJIHOM TTOBEPXHOCTH MPAMOU
MIPU3MBI, IJI011Ia]Ib OCHOBAHMI, TEOpEMa
0 OOKOBOM IMOBEPXHOCTHU MPSIMOU
npusmbl. [Tnomans 60koBOM
MOBEPXHOCTHU U TOBEPXHOCTH
MPaBUJIBHOM MUPAMUIbI, TEOpEMA

0 TUTOIIA I OOKOBOM MTOBEPXHOCTH
YCEUYEHHOW NTUPAMU/IbI

HN3yyarb BUIbI IPaBUIBHBIX
MHOTOTPAHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPaHEM.

N3yyaTs cuMMeTpUIO
MHOTOTPaHHHUKOB.

OO0BsICHATD, KAKHE TOYKHU
HAa3bIBAIOTCI CHMMETPUYHBIMU
OTHOCHUTEJILHO JAaHHOM TOYKH, IPSIMOU
WJIA TUIOCKOCTH, YTO Ha3bIBAOT
LEHTPOM, OChIO WU IIOCKOCTHIO
CUMMETPUH (PUTYPHI.

IIpuBoauTh NpUMeEpPHI
CUMMETPHUYHBIX QUTYD B ApXUTEKTYPE,
TEXHHUKE, IIPUPOLE.

MoaesupoBaTh peaibHbIC CUTYaIlUN
Ha SI3bIKE T€OMETPUHU, UCCIEN0BATH
IIOCTPOEHHBIE MOJAEIHU

C HUCTOJIb30BAHUEM F€OMETPUUYECKUX
MOHSTHH, UCTIOIB30BaTh MOA00ME
MHOTOTPaHHUKOB

OO0BEMbI MHOTOTPaHHUKOB

[MTonsgatue 00 00beme. O0BEM
UPAMUJIBI, TIPU3MBI

AKTYaJan3upoBaTh PaKkTbl U METObI
MJIAHUMETPUH, PEJICBAHTHBIC TEME.
OO0BbACHATD, KaK U3MEPSIIOTCA
00bEMBI TeJl, IPOBO/ISI aHATIOTHUIO

C U3MEPEHHUEM TUIOMIAICH
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MHOT'OYTOJIbHUKOB.
DopMyJIHPOBATH OCHOBHBIC
CBOICTBa OOBEMOB.

N3y4yaTs, BLIBOAUTH (GOPMYJIBI
o0beMa MpsIMOYTOJILHOTO
napajuiesenuneaa, Npu3Mbl

Y MUPAMUJIBL.

Boruucasite 00beM MPU3MBbI

Y IIMPaMHUJIBI TIO UX JIEMEHTAM.
IIpuMeHATH 00bEM ISl PEIICHUS
CTEPEOMETPUUECKUX 3a1a4

Y JUTSI HAXOXKIEHUS TEOMETPUYECKUX
BEJINYMH.

MopneaupoBaTh peajbHbIE CUTyallUU
HAa SI3bIKE TEOMETPUHU, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHU

C UCTO0JIb30BaHUEM F€OMETPUUECKUX
MTOHATHUN

[loBTOpEHME: CeueHus,
PACCTOSIHUSA U YTJIbI

[TocTpoeHue ceueHuit

B MHOTOI'PaHHHUKE.

Brruncnenne paccTosHUN: MEXKIY
JBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOU,
OT TOYKH JI0 TNIOCKOCTH; MEXKITY
CKPEIIMBAOIIUMUCS TPSIMBIMHU.
Brruncnenue yrioB: MexIy

CTpoutb ceyeHre MHOTOIPaHHUKA
METOJIOM CJIE/IOB.

JlaBaTh onpeaesieHUe PACCTOSTHUS
MeXay (PUrypamu.

HaxoauTh paccTossHrEe MEXITY
napaJyIeTbHBIMU TUIOCKOCTSIMH,
MEX Y ITOCKOCTHIO U TTApaJIJICIbHOM
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CKPEILIUBAIOIIUMUCA IPSIMBIMU,
MEXKY IIPSAMOU U IIJIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YTIIOB MEXIY
IIJIOCKOCTAMU

e NpAMOM, MEXKIY
CKPEILIMBAOIIMMHUCS MPSIMBIMHU.
CTpoutp IMHENRHBIN yron
JBYTPAHHOTO yIJjla Ha YEPTEKE
MHOTI'OTPaHHUKA U HaXOJIUTh €T0
BEJINYUHY.

Haxoauthb yrisl MEXAY INIOCKOCTSIMUA
B MHOTOTPaHHHMKAaX

OBUIEE KOJIMYECTBO
YACOB IT10 ITPOTPAMME

68
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11 KJIACC
HaunmenoBanue pa3aena  |KomudecTBo OcHOBHOE cojiep>KaHIe OcCHOBHBIC BUBI ICATCITLHOCTH
(Tembl) Kypca 4acoB oOy4Jaronuxcs
Tena Bparenus 12 Cdepa u map: meHTp, paauyc, AKTYyaJIu3upoBaTh (HaKThl © METOJIBI

JIaMeTp; TUIOIIA b TOBEPXHOCTH
cdepsl. BzaumHoe pacronoxxeHue
cdepsl U IIOCKOCTH; KacaTesIbHas
IUIOCKOCTH K cepe; miomiab
cdepsl. M3o00paxenue chepsl, mapa
Ha rmiockoctu. CedeHus mapa

IUTAHUMETPUH, PEJIEBAaHTHBIE TEME,
NPOBOAMTH AHAJIOTUU.

JlaBaTh onpeneseHus cepsl U 1mapa,
uX LIEHTpa, pajauyca, TuaMeTpa.
Onpepeastb chepy Kak purypy
BpAallICHUS OKPYKHOCTH.
HccaenoBaTh B3aIMHOE
pacnoJiokeHue chepsl U MIOCKOCTH,
IBYX chep, WITICTPUPOBATH 3TO
Ha YepTexax U PUCYHKaX.
@opMyTHpPOBATH OIpE/ICIICHUE
KacaTeJIbHOU MIIOCKOCTHU K cepe,
CBOMCTBO Y TPU3HAK KACATECIbHOU
IUIOCKOCTH.

3HAKOMHUTBCH C FE01€3MIECKUMU
JUHUSAMH Ha chepe

[Munuaapudeckas MoBEPXHOCTS,
o0Opasyroniue MUInHIPUICCKON
MTOBEPXHOCTH, OCh IIMITHHIPUICCKOM
noBepxHOCTH. [[unuHIp: ocHOBaHUS
1 OOKOBas MOBEPXHOCTb,

OO0BSICHATH, YTO HA3BIBAIOT
UUJIUHIPOM, HAa3bIBaTh €0 AJIEMEHTHI.
N3yuath, 00bACHATH, KaK MOJYYUTh
UWJIUHIP MyTeM BpalleHus
NPSIMOYTOJIbHUKA.
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oOpazyroriasi ¥ OCh; IJIOIIAb
OOKOBOH U MOJHOU OBEPXHOCTH.
N3o6paxkenue nuinHapa

Ha I10cKocTH. Pa3BepTka nunuHapa.

CedeHnus nuiauHIpa
(TIOCKOCTHIO, MapallIeIbHON
WU TIEPIEHIUKYISIPHON OCH

UJTUHAPA)

BbIBOAUTE, HCIOJIB30BATH (DOPMYITBI
JUTST BBIYMCIIEHUS IUIOMAaau OOKOBOI
MOBEPXHOCTHU LWJIMHPA.

N3yuarthb, pacnio3HaBaTh Pa3BEPTKY
UWIMHApA.

N300paxkaTh HWIMHIP U €70 CEUEHUS
TUIOCKOCTBIO, TPOXOMSAIIEN Yepe3 ero
OCb, MapajsIeIbHON WUIIH
MEPHEHIUKYIIAPHON OCH.

HaxoauTp muiomaam dTUX CEUCHUM.
MoaeaupoBaTh peajibHbIEC CUTYAI[UH
Ha SI3bIKE TEOMETPUU, UCCIEI0BATH
MMOCTPOCHHBIE MOJEIIN

C HCITOJIb30BAHUEM I'€OMETPUYECKUX
MOHSTUH

KoHnnueckast nOBEpXHOCTb,
o0Opasyrorue KOHUIEeCKOM
MOBEPXHOCTH, OCh ¥ BEpIIINHA
KOHUYECKOUW TOBEPXHOCTH.
Konyc: ocHOBaHME U BEpPIIMHA,
oOpasyroras U OCh; IJIONIA/Ib
OOKOBO¥ U TIOJTHOM TTOBEPXHOCTH.
VYceueHHbIN KOHYC: 00pa3yrolue
¥ BBICOTA; OCHOBaHUS U OOKOBas
MOBEPXHOCTb.

N3o0paxeHne KOHyca Ha TUIOCKOCTH.

OO0BbACHATH, KAKOE TEJIO Ha3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €T0
DIIEMEHTHI.

N3yuaTh, 00BACHATH, KaK OJIYYUTh
KOHYC ITyTEM BpalleHUs
MPSIMOYTOJILHOT'O TPEYTOJIbHUKA.
N300paxaTh KOHYC U €r0 CEUCHHUS
IJIOCKOCTBIO, MTPOXOISIIIEN YEPES OCh,
U TJIOCKOCTBIO, MEPIEHANKYISIPHOMN
K OCH.

N3yuaTh, pacno3HaBaTh pa3BepTKy
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PazBeprka konyca.

Ceuenus koHyca (MJIOCKOCTBIO,
MApAIUIETIbHOW OCHOBAHUIO,

Y IUIOCKOCTBIO, MPOXOASIIEN
yepe3 BEPILIUHY)

KOHYcCa.

BbIBOAU TS, HCI0JIB30BATH (DOPMYITBI
JUUTS BEIYHCIICHUS IO OOKOBOM
MMOBEPXHOCTHU KOHYCA.

HaxoauTsb mjiom@any CeYeHuH,
MPOXOAIINX YEepPE3 BEPIIMHY KOHYCA
WJIY NIEPIICHAUKYIISIPHBIX €70 OCH.
OO0BACHATH, KAKOE TEJIO HA3LIBAETCS
YCEUYEHHBIM KOHYCOM.

N3yuaTh, 00bACHATH, KaK €70
MOJYYUTh ITYyTEM BpallCHUS
MPSIMOYTOJILHOM TparenuH.
BbIBOAMTH, MPUMEHATH POpMYITy
JUISL BBIYUCJICHUS TII0Ia I OOKOBOM
MTOBEPXHOCTH YCEUYEHHOI'0 KOHYyCa

KomOuHarwst Tes BpaieHus

Y MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBIN 0KOJIO chepsr; chepa,
BITMCaHHAsI B MHOTOT'PaHHUK WJIH

B TEJIO BpaIllCHUS

AKTYaJIu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUHU, PEJIEBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTHH.

Pemates crepeomeTprueckue 3aaaum,
CBSI3aHHBIE C TEJIAMU BpaLLCHHUS,
ITIOCTPOEHUEM CEUEHUU TEJ BPAICHNS,
C KOMOMHAIMSIMU T€J BpalleHUs

Y MHOT'OTPAaHHUKOB HAa HaX0XKJICHUE
r€OMETPUYECKUX BEJIMYMH.
Hcnonb3oBaTh Ipu pelieHUN
CTEPEOMETPUUECKHX 3a]1a4
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MJIaHUMETPUUYECKUE (PaKThl U METOIbI
3a71a4M Ha BBIYKUCIICHUE

Y JI0Ka3aTeNbCTBO.

MoaeaupoBaTh peajibHbIEC CUTYaIUN
Ha SI3bIKE TEOMETPHUU, HCCITEA0BATH
MOCTPOEHHBIE MOJIEIHN

C UCTOJIb30BAHUEM T'€OMETPHUUECKUX
TTOHATUH

O0BeEMBI TETT

ITonsiTue 00 00beMe. OCHOBHEIE
CBOMCTBAa 00BEMOB TEI.

OO0BeM IMWIHHIPa, KOHYCA.
O6beM mapa 1 mwionaas chepsl

AKTYyaJIu3upoBaTh (HaKThl © METOJIbI
IUTAHUMETPUH, PEIICBAaHTHBIC TEME,
MIPOBOUTH aHAJIOTHH.

BbiBOAUTD, HCTIOJIB30BATH
bopmysibl 00bEMOB: TIPU3MBI,
HWINHIPA, TUPAMHUJIBI, KOHYCA;
YCEUEHHOW MUPaMUJIbI M YCEUEHHOTO
KOHYcA.

PemaTh crepeoMeTpruyeckue
3aJlay¥, CBI3aHHBIC C BEIYMCICHUEM
00BEMOB.

@opMyIHpPOBATH OTIPEICIICHUE
IIapPOBOTO CErMEHTA, IIapOBOTO CIIOS,
IapOBOTO CEKTOPA.

I[MpumensaTs Gopmysl

U1 HaXO0XKIEHUSI 00BEMOB

IIApPOBOTO CETMEHTA, IIIAPOBOTO
CeKTopa
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[lonoGHbIE TENa B IPOCTPAHCTBE.
CooTHomIeHUS MEXTY TIOMIAASIMH
MOBEPXHOCTEH, 00beMaMu MO J0OHBIX
Tel

Pematsb cTepeoMeTpuyecKue 3a/1a4u,
CBSI3aHHBIE C 00BEMOM IIIapa

U TUIOIAIbIO CEephI.
MoaeaupoBaTh peajibHbIEC CUTYaIUN
Ha SI3bIKE TEOMETPHUH, UCCIIEA0BATh
MOCTPOCHHBIE MOJICIN

C UCIIOJIb30BaHUEM IT'€OMETPUUECKUX
TTOHSITUM.

AKTYaJu3upoBaTh (PaKThl © METOIbI
MJIAaHUMETPHUHU, PEJICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHHU.

Pemathb cTepeomMeTpruueckue 3a1auu,
CBSI3aHHBIE C COOTHOIIIEHHEM 00bEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEJ

B IIPOCTPAHCTBE.

MoaeaupoBaTh pealibHbIC CUTYAI[UH
Ha S3bIKE TEOMETPUH, UCCIEA0BATh
MOCTPOECHHBIE MOJIENN

C UCIIOJIb30BAaHUEM F'€OMETPUUECKUX
MTOHSATHI

BexkTopbl 1 KOOpAUHATHI
B IPOCTPAHCTBE

10

BekTop Ha miockocTu

u B mpoctpaHcTBe. CrnoKeHue

Y BBIYMTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4nciio. Paznmoxenune
BEKTOpA MO TPEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBuiio

AKTYaJIU3upoBaTh (HaKThl © METOJIBI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTHUHU.
OnepupoBathb NOHSITHEM BEKTOP

B IIPOCTPAHCTRBE.

@opMyTHPOBATH ITPABUIIO
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napasuieJienunea.

Pemenue 3amay, CBI3aHHBIX

C IPUMEHEHUEM IIPaBUII JECUCTBUAN

C BEKTOpaMH.

[IpsamoyronbHas cucTeMa KOOpJAUHAT
B npoctpancTBe. KoopamHatel
BeKkTOpa. [Ipocrenmue 3anaun

B KOOPJIMHATAX. YTOJ MEXIY
BekTOpamu. CkansipHoe
MIPOU3BEICHUE BEKTOPOB.
Brruncienue yrioB Mex1y NpsiMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOJ
IIPU PELIEHUHA T€OMETPUYECKUX 3a/1a4

napajieJenunea npy CI0KEeHUH
BEKTOPOB.

CriaaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
MN3yyaTb OCHOBHBIE CBOMCTBA ATUX
omnepanui.

J{aBaTh onpeiesieHUE NPSIMOYTOJIbHOM
CHUCTEMBbI KOOPJAUHAT B IPOCTPAHCTBE.
Boipa3uth KOOpIMHATHI BEKTOpa
4yepe3 KOOPANHATHI €0 KOHIIOB.
BbIBOAMTE, HCII0JIB30BATH POpMYTY
JUIMHBI BEKTOPA U PACCTOSTHUSI MEXKY
TOYKAMM.

BripaxaTth CKasIpHOE ITPOU3BEICHUE
BEKTOPOB Yepe3 UX KOOPAUHATSHIL,
BBIYUCIIATD YTOJI MEXKAY IByMS
BEKTOPaMH, ABYMs MPSIMBIMH.
HaxoauTh yroy Mexay npsMou

Y TUIOCKOCTBIO, YTOJI MEKY IBYMS
IJIOCKOCTSIMUA aHAJUTUYECKUMU
METOJaMH.

BriBOAUTE, HCIIOJIB30BATH (pOpPMYTY
pPacCTOSIHUA OT TOYKH J10 INIOCKOCTH

[loBTOpEHue, 00001IeHHE
W CUCTEMATU3aIUS 3HAHWI

OcHoBHBIE GUTYPHI, HAKTHI, TEOPEMBI
Kypca IUIAaHUMETPUU. 3aJadu
TUTAHUMETPUU U METOJIBI UX

Pemats npocreitmue 3anadn
Ha HAXOXKJICHHUE JJIUH U YTJIOB
B reOMETpUYeCKuX purypax,
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pEeIIeHHUS.
OcHoBHbIE GUTYPBI, HAKTHI, TEOPEMBI
Kypca CTEPEOMETPHUHU. 3a1aun

CTEPEOMETPUH U METObI X PELICHHUS

npuMeHsTh Teopemy [ludaropa,
TEOPEMBI CUHYCOB 1 KOCHYCOB.
HaxoauTs mio1aib MHOTOYTOJIbHUKA,
Kpyra.

PacnosnaBath nogo0HbIE UTYDBI,
HaXOJUTh OTHOIIEHUS JJIUH

U IIOIIAACH.

Hcnonb3oBaTh NIpH pelICHUN
CTepEOMETPUUECKHUX 3a71a4 (haKThI

¥ METO/JIbl TUIAHUMETPUU

OBUIEE KOJIMYECTBO 34
YACOB II0 ITPOI' PAMME

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontpoabuble | IIpakTnyeckue
n/n Bcero u3ydyeHuss | o0Opa3oBaTe/bHbIC
padoTsI padoThbI
pecypcsl

OCHOBHBIE TOHATHUS CTEPEOMETPUN: TOUKA,
npsiMasi, IOCKOCTh, IPOCTPAHCTBO.

1 [IpaBuna u300pakeHus: Ha PUCYHKAX: 1
1300pakeHus TIIOCKOCTEH, MapasieNbHbIX
NPSIMBIX (OTPE3KOB), CEPEMHBI OTpe3Ka

IloHsTus: nepeCeKaronmecs rniIoCKOCTHU,
nepecekaronmecs npsamas U miI0OCKOCTb

D
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IlonsTus: NepeCeKaronmecs rniIo0CKOCTH,
nepecekaronmecs npsamMas u mi0CKOCTb

1

3HaKOMCTBO C MHOTOTpaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IIPOCKIIMOHHBIX YePTEKAX

HavanbpHbie cBefieHust o KyOe U mupamu/e,
uXx pa3BEépTku U Mojenu. CeueHus
MHOT'OI'PaHHUKOB

HavanbeHbie cBefieHust 0 KyOe U mupamu/ie,
ux pa3BEépTku U Mojienu. CeueHus
MHOT'OI'PaHHUKOB

TTousttiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX
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TTonsaTre 00 aKCHOMATUYECKOM
MOCTPOCHUH CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPHUH | CIICIICTBUS U3 HUX

TTonsaTue 00 akCMOMATHUYECKOM
MTOCTPOCHHUH CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX

10

TTousttiie 00 akCMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

11

B3anMHoe pacrionoxeHne npsiMbIX B
IIPOCTPAHCTBE: NIEPEeCceKaroInecs,
napajJiesIbHble U CKPEIIUBAIOLINEC
psMble

12

[TapannensHOCTh NPAMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE: MapaljiesIbHbIE MPSMBbIE B
MPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpanctse: [lapamiensHoCTh npsMoit U
IJIOCKOCTH

14

Vsl ¢ COHaITpaBJICHHBIMH CTOPOHaAMH

15

VYron MCKAY IIPAMBIMU B IIPOCTPAHCTBEC

16

VYron MCKAY IIPAMBIMU B IIPOCTPAHCTBEC

17

[TapaninenbHOCTb INIOCKOCTEHN:
NapauleNIbHbIE ITIOCKOCTH

18

CsoiicTBa apaJllICJIbHBIX MJIOCKOCTEN

19

[IpocTeiimre npocTpaHCTBEHHbIE (PUTYPBI
Ha IJIOCKOCTH: TETpa’p, KyoO,
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napasuleyenumne/

20 [TocTpoenue ceueHumit

21 [TocTpoenue ceuenunit 1
KonTpomnsHas padoTa o teme "lIpsimblie n

22 TIJIOCKOCTH B TIPOCTPAHCTRBE. 1 1
[TapanienbHOCTb NPSIMBIX U IIOCKOCTEN"
[lepneHMKyYISIPHOCTD NPSAMOU U

23 IJIOCKOCTH: NIEPIEHIUKYISPHbIE IPSIMBIE B 1
MIPOCTPAHCTBE

24 [IpsimMble mapayenbHbIe U 1
MEePIEeHIUKYIIIPHBIE K JIOCKOCTH

o5 [IpsiMble mapayenbHbIe U 1
MEePIEeHIUKYIISIPHBIE K IIJIOCKOCTH

26 [Tpu3Hak nepneHANKYISIPHOCTH IPSIMON U 1
IJIOCKOCTH

7 [Ipu3Hak neprneHAUKYIIPHOCTH MPSIMOM U 1
IJIOCKOCTH

28 Teopema o npsiMo# IepIeHANKYIISIPHO N 1
IJIOCKOCTH

29 Teopema o npsMoi eprIeH UK YASIPHOM 1
IJIOCKOCTH

30 Teopema o npsiMoi eprIeH UK YASIPHOM 1
IJIOCKOCTU
[lepnieHIMKYIIAp U HAKIIOHHBIE: PACCTOSIHHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
MPSIMOM 710 TUIOCKOCTH

32 [lepnieHIuKyIIsIp ¥ HAKIIOHHBIE: PACCTOSIHHUE 1
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
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HPSIMOM 10 IIIOCKOCTH

33

[TepieHAMKYNSAp ¥ HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
PSIMOM A0 IJIOCKOCTH

34

[TepieHAMKYNSAp ¥ HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHAE OT
MPSIMOM A0 IIIOCKOCTH

35

VYTIIBI B IPOCTPAHCTBE: YTOI MEXIY
MIPSIMOM M TJIOCKOCTBEO

36

JIByrpaHHBIN Yo, TMHEHHBIN yroJl
JBYTPAHHOTI'O yria

37

JIByrpaHHBIN yTroJ1, TUHEHHBIN yroJl
IBYTPAHHOTO yIJla

38

[TeprieHAMKYASIPHOCTD MIOCKOCTEM:
MPU3HAK MEePIEHAUKYISIPHOCTH ABYX
IIJIOCKOCTEN

39

[TeprieHAVKYIAPHOCTD TIIOCKOCTEH:
MIPU3HAK MEePIEHAUKYISIPHOCTH ABYX
IJIOCKOCTEN

40

[lepneHIUKYIAPHOCTD MIIOCKOCTEH:
MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

41

TeopemMa o TPEX MeEPIEHAMKYIApAX

42

Teopema o Tpéx nepneHMKyIsIpax

43

Teopema o Tpéx nepneHMKyIsIpax

44

KonTponpHast paboTa o Temam
"[lepneHIMKYISIPHOCTD MIPSIMBIX U
miockocTel" n "YTIbl MEXIY NPSIMBIMH U
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IoCKoCTAMHA"

45

ITonsarue MHOTI'OrpaHHHUKa, OCHOBHBIC
QJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOT'OI'PaHHUKH pa3BépTKa
MHOI'OrpaHHHUKa

46

[Ipu3ma: n-yronpHas nmpu3ma; rpaHu U
OCHOBAHUS PU3MBI; ITpsIMasi U HAKJIIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamtenenumen, mpsAMOYroJIbHbIA
napajJiesIenuIe]l ¥ ero CBoicTaa

48

[Inpamuia: N-yronpHas NUpaMuAa, TPaHu U
OCHOBaHUE NMHPaMU/Ibl; OOKOBAs U TIOJTHAS
[MOBEPXHOCTh MMMPAMM/IBI; IPABUIIbHAS U
ycedu€HHas MUpaMua

49

[IpaBunbHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUpaMHUIa;
MIpaBUJIbHAS TPEYTOJIbHASI TUPAMUJIA U
MIPaBUJIbHBIN TETPAdP; KyO

50

Hpe,[[CTaBHeHI/Ie O IMPaBUJIbHbBIX
MHOTI'OI'paHHHUKaX: OKTa’Ap, A0ACKA3 AP U
HKOCAasxIp.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPU A
OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B TUpaMHUIax,
HapaJjureJCnuIeaax, mpaBuJIbHbIX
MHOT'OIpaHHUKax
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BrlunciaeHnue 31eMeHTOB MHOT'OI'paHHUKOB:

52 . 1
pEOpa, MuaroHau, yribl
[Tnomaas 60KOBO MOBEPXHOCTH M TIOJTHOM
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOTIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
MTOBEPXHOCTH MPSIMOH PU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
54 MMOBEPXHOCTH MTPABWIIBHOM MHPAMUJIBI, 1
TeopeMa O Mo OOKOBOM ITOBEPXHOCTH
YCEUEHHOM MUPAMHUIBI
55 KonTtponbHas paboTta o teme 1
"MHororpaHHuku"
56 [Tonsitre 06 00BEMeE 1
57 O06BEM TMPaMU/TBI 1
58 O06BEM TMPaMU/TBI 1
59 O0BEM TMPaMU/TBI 1
60 O0BEM TMPaMU/TBI 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O0BEM TTpU3MBI 1
64 KonTponbnas padota o reme "OO0bEMBI 1
MHOT'OIPaHHUKOB"
[ToBTOpenue, 0600IIeHNE cCTeMaTH3aIus
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTPaHHUKE
[ToBTOpEHue, 06001IeHNE CUCTEMATH3AIIUS
66 3HaHMUN. Beluncienne paccTosHUN: MEeXay 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT
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TOYKH 10 IJIOCKOCTU, MCIKAY
CKPCHIUMBAOIIHUMHUCA TPAMBIMUA

67

HToroBast KOHTpOJIbHAS PabOTa

68

[ToBTOpEHue, 0000IICHIE CHCTEMAaTU3AITUS
3HaHUU. BBIYKCIIEHHE YIII0B: MEXIY
CKPEIIMBAIOIIIUMHUCS TPSIMBIMH, MEXKTY
MPSIMO ¥ TUTOCKOCTBIO, IBYTPAHHBIX
VIJIOB, YIIIOB MEXAY II0CKOCTSIMA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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Ne i/

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe

o0pa3oBare/ibHbIE

pecypcsl

Cdepa u map: ueHTp, paguyc, AMamMeTp;
IJIOMIA/Ib MIOBEPXHOCTH Chephl

B3aumHoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTeIbHasl INIOCKOCTh K
cdepe; maomaas chepsl

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yronue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IMJIHHIPUICCKOH
MOBEPXHOCTH

HunuHap: ocHOBaHMS ¥ OOKOBas
MTOBEPXHOCTh, 00pa3yroIas 1 OCh;
IUI0IIa (s OOKOBOM U ITOJIHOU
MTOBEPXHOCTH

N3obpaxenne NUIMHIPA Ha TIIOCKOCTH.
PazpépTka nmmnapa. CeyeHus

IUIHHPA (TUIOCKOCTHIO, MapauieIbHON
WJIH TIEPICHAUKYISIPHOM OCH LMIMHIPA)

Konunueckas moBepxHOCTh, 0Opa3yromine
KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MOBEPXHOCTU
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Konyc: ocHOBaHue U BepiInHa,

8 o0pa3yroinas 1 0Ch; IJIoNaab OOKOBOH H 1
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBII KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHHMSI 1 OOKOBas 1
MTOBEPXHOCTH
N3006pakenne KoHyca Ha IOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, MapaAILICIIEHOM 1
OCHOBAHHIO, U IJIOCKOCTHIO, MMPOXOISIIEH
yepes BEpILNHY)

1 KoMOuHarus Teir BpanieHus u 1
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OTMCAHHBIN OKOJIO

12 cdepsl; cdepa, BIUCaHHAS B 1
MHOTOTPaHHUK WJIH B TEJIO BpaIleHUs

13 [Tonsitre 06 06bEMe. OcHOBHBIE 1
CBOMCTBa 0OBEMOB TeI

14 O06bEM IIMHIpa, KOHYCa

15 O06béM 1mapa u miomaab chepsl
[TogoGHbIE TeNa B MPOCTPaHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TLTOIIAASIMHU 1
MOBEpXHOCTEN, 00bEMaMU OTIOOHBIX TET

17 KonTtponpHas pabora o remam "Tena 1 1
Bpamenus" u "O6beMsl Ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue v BBIYUTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOPA Ha YUCIIO
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21

Pasnoxxenue BekTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio
napaJiienenumnena

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPaBUII ACUCTBUN C
BEKTOpamMu

23

[IpsimoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTse. KoopaumHaThl BEKTOpA.
[Ipocreiimme 3a1a4n B KOOpAUHATAX

24

Yron mexny Bekropamu. CkansipHoe
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mexay NpssMbIMHU 1
IIJIOCKOCTSAMU

26

KoopnHaTHO-BEKTOPHBINA METO1 TPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas pabota o Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTPAaHCTBE"

28

[ToBTOpEHME, 0000IICHUE 1
cucremMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPUHN

29

[ToBTOpEHUE, 0000IICHUE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢burypsl, (akThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEeHnue, 06001IeHUE U
cucTeMaTH3allus 3HAaHWH. 3a1a4u
TUTAHUMETPUU U METOJIbI UX PEIICHUS
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[ToBTOpEHue, 06001IeHUE U

31 cUCTeMaTH3alus 3HaHUH. 3a1aun 1
TUTAHUMETPUH U METO/IbI UX PEIICHUS
[ToBTOpEHue, 06001IeHUE 1

32 cucremaTu3anus 3HaHui. OCHOBHbBIE 1
¢burypsl, (pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HroroBast KOHTpOJIbHAS PabOTa 1

34 [ToBTOpEHnue, 06001IeHNE U 1
cHCTEeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHuniii kypc «BeposTHOCTP W CTAaTHCTHKa» 0a30BOTO YPOBHS SIBISETCS
MPOJOJDKEHUEM M PA3BUTUEM OJHOMMEHHOro0 Y4eOHOro Kypca ©0a30BOro ypOBHS
OCHOBHOT0 0011ero oopa3oBaHus. YUeOHbIH Kypc MpeaHazHayeH A (popMUpOBAHUS
y 00y4aronmxcsi CTaTUCTHYECKON KyIbTYpbl U IOHUMAHUS POJIM TEOPUH BEPOSITHOCTEH
KaK MaTEeMaTUYECKOTO0 MHCTPYMEHTAa ISl M3YUYEHUS CIy4alHbIX COOBITHH, BETUYUH
u tnpoueccoB. [lpu wu3yueHun y4yeOHOro Kypca oOoramaroTcs MpeICTaBIeHUs
oOy4aromuxcs 0 METO/IaX MCCIIeJOBaHUs U3MEHUMBOIO MUPA, pa3BUBAETCS MOHUMAaHUE
3HAYMMOCTH ¥ OOIIHOCTH MAaTEMaTHYECKHUX METOJOB IMO3HAHUS KAaK HEOTbEeMJIEMOMU
YaCTH COBPEMEHHOT0 €CTECTBEHHO-HAYUYHOTO MUPOBO33PEHUSI.

Copeprxanue yueOHOro Kypca HampaBJIEHO Ha 3aKperyieHUue 3HAHUH, MOTyYeHHBIX
Opy M3yYEHWU Kypca Ha ypOBHE OCHOBHOI'O O0IIEero oOpa3oBaHWs, U Ha pa3BUTHE
NPE/ICTABIICHUN O CIIy4allHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXIY HUMHU Ha BaXKHBIX
npUMepax, CIOKETbl KOTOPBIX TMOYEPHHYTHI W3 OKpY’Karolero mupa. B pesymnbraTte
y oOydarommxcss  JOJKHO  c(hOpPMHpPOBAaThCA  MPEACTAaBICHHE O  Haubolee
yIOTPEOUTENBHBIX U OOIIMX MAaTEeMaTHUYECKUX MOJEINSIX, UCIOIb3YEeMbIX JIJIsi OTIMCAHMS
AHTPOMOMETPUUYECKUX U AeMOrpaduIeCcKUX BEJIMYUH, MOTPEITHOCTEN B PA3TUYHOTO POJia
U3MEpPEHUsAX, JUINTETBHOCTH O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOUCTB,
XapaKTepUCTUK MACCOBBIX SIBIEHUH U MIPOIECCOB B 0OIIIECTRE.

B cooTBeTcTBMHM C yKa3aHHBIMH LEISIMH B CTPYKType Yy4eOHOTO Kypca
«BeposTHOCTh M CTAaTUCTUKA» JJISl YPOBHS CpeHero ooOIiero oopa3oBaHus Ha 0a30BOM
yYpOBHE BBIJIENICHBI CIEAYIOIIUEe OCHOBHBIE cojAepKaTenbHble JuHUH: «CiydaiiHble
COOBITHS M BEPOATHOCTHY, «CiydaliHble BEJTMYUHBI M 3aKOH OOJBIITUX YHCEI.

BaxHnyio uyacTh yueOHOro Kypca 3aHHMaeT M3yUYE€HHE TE€OMETPUUYECKOI0
1 OMHOMHUAJILHOTO PAaCIpPEICNICHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHAJIOTAMU —
MOKa3aTEIbHBIM U HOPMaJIbHBIM PacIpeaeICHUSIMHU.

Conepxanne auHuM «CiydaiiHble COOBITHUSI U BEPOSTHOCTHU» CIIY)KUT OCHOBOM
g (OPMHUPOBAHUS MPEJICTAaBICHUA O pacHpeleIeHUd BEPOATHOCTEH MEXIY
3HAQUEHUSIMU CIy4YailHBIX BEJMYMH, a TaKXe 3Ta JIMHUS HeoOXoauma Kak 0Oasa
IUIA U3y4YeHUsl 3aKOHAa OOJNIBIIMX YMcel — (PYyHIAMEHTAJbHOTO 3aKOHA, JEWCTBYIOIIETO
B IMpHUpOJie U OOIIECTBE U HMMEIOLIET0 MaTeMaTuyeckyio ¢opmanuzanuio. CaM 3aKoH
OONMBIIMX YHCEN Tpearaercs B O3HAKOMUTEIbHOW (opMe ¢ MHUHUMAIbHBIM
MCIIOJIb30BaHUEM MaTeMaTH4YeCcKoro (popmannsma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMHU CIYYallHBIMH BEIIMYWHAMHU, AKIEHTUPYIOT
BHHMAaHUE OOYYarONIMXCS HA OMUCAHUM U U3YUYEHUHU CIIyYalHBIX SIBICHUNU C TTOMOILbIO
HenpepbIBHbIX  (QyHKUHME. OCHOBHOE BHHUMAaHHME  YJIEISETCS  IOKa3aTeIbHOMY
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U HOPMAJIbHOMY pacHpelesieHUsM, TPU OTOM MPEANONIaracTcsl O3HAKOMHTEIHLHOE
U3ydeHHe MaTepraia 0e3 JoKa3aTeIbCTB MPUMEHIEMbIX (DaKTOB.

OOmiee 4YKMCIO YacoB, PEKOMEHAOBAHHBIX I HW3Y4YCHHS Yy4eOHOro Kypca
«BepositHOCTh M cTaTcTHKa» — 68 yacoB: B 10 kmacce — 34 uvaca (1 yac B Hezelno),
B 11 kimacce — 34 gaca (1 gac B HezeliO).

COAEPKXAHUE OBYYEHUA

10 KJIACC

[IpencraBneHne JaHHBIX C MOMOIIbKO Tabmui, wu  guarpamMm. CpenHee
apudMeTHIecKoe, MeIMana, HauboJIblllee U HAUMEHbIIIEE 3HAYEHUS, pa3Max, JUCTIEPCHUS
U CTaHJAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OOPOB.

Cny4aiiHple SKCHEPUMEHTHI (OMBITHI) M CIydailHble COOBITHUS. DJIeMEHTapHBIC
cobbiTus  (ucxonpl). BeposTHOCTH citydallHOro  coOBITHUS. BIHM30CTH  YaCTOTHI
U BEPOSTHOCTU cOOBITUM. CiyuyaliHble ONBITHI ¢ PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
coObITUAMHU. BeposaTHOCTH COOBITHI B OMBITaX C PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMH.

Onepaniuu Haja COOBITUSIMH: TIepecedeHue, OO0BEAUHEHUE, MPOTUBOIOIOKHbIC
cobpITus. JInarpammel Ditsiepa. @opmysia CI0KEHHUS BEPOSTHOCTEH.

YClOBHAas BEPOSTHOCTh. YMHOXKEHHUE BEpOATHOCTEH. [lepeBo ciiydyaliHOTO
skcriepuMenTa. @opmyiia moHoM BeposiTHocTU. HezaBucumeble coObITHS.

KomOunaropnoe mnpaBwio ymHoxkeHus. IlepectanoBku u Qakropuan. Yucio
couetanuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHblii ciaydailHbIi ONBIT (MCHBITAHUE), yCleX W Heyaada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHUM 10 nepBoro ycrnexa. Cepusi He3aBUCHUMBIX
yucneiTaHni beprysy.

Cnyuaiinas BenuunHa. Pacnipenenenue BepossTHOCTeH. JlnarpamMma pacipeaesieHusl.
[Tpumepsl pacnipeieieHnid, B TOM YUCIIE, TEOMETPUIECKOE U OMHOMHAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIYYAHBIX BEIUYMH: MATEMAaTHUYECKOE OXXHUAaHUE,
JUCIEPCUs W CTAaHJAPTHOE OTKJIOHEHHE. [IpuMepsl NpUMEHEHUsS MaTeMaTUYECKOIo
OXKMJAHUs, B TOM YHMCJIE B 331a4aX W3 NOBCEIHEBHOW XHU3HU. MareMaTtudeckoe
OXXKHMJIaHWE OWHApHOW clydailHOM BelnWYMHBL. MaremaTuyeckoe O0XXHJAHUE CYMMBbI
CIIy4allHbIX BEJIMYHMH. MaTreMaTH4eCcKoe OXUAAHWE U JUCIEPCUS T'€OMETPUUYECKOTO H
OMHOMMAIILHOTO PACTIPEICICHIM.

3akoH OONBININUX YHCENI U €r0 POJib B HayKe, Mpupose u oodmecTtBe. BeiOopodHbIn
METO]I HCCIEAOBAHUM.

[Ipumepsl  HENMPEpBIBHBIX  CIy4YaWHBIX BeNUYMH. [loHATHE O IUIOTHOCTH
pacnpeneneHusd. 3ajadyd, OPUBOIAIINE K HOPMAJIBHOMY pacrpeneieHuto. [lonsarue o
HOPMAJIBHOM pPacCIpeaeICHNH.
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NPEAMETHBIE PE3YJIBTATHBI

K koniy o0yuenus B 10 kiacce oOy4daromuiicss HOJYy4UT CAEAYIOLINUE IPEAMETHBIE
PE3YJIbTATHI:

YUTATh U CTPOUTH TAOIUIIBI M TUAT PAMMBEI;

ONEepUpOBaTh TMOHATUAMH: CpeHEee apuMeTHdyecKkoe, MeJIuaHa, HauOoJblIee,
HaMMEHbLIEe 3HaYeHUe, pa3Max MacCHBa YHCIOBBIX JaHHBIX;

OTIEPUPOBATH MOHITUAMU: CTYYANHBIN SKCIIEPUMEHT (OTIBIT) U ClIydaiiHOE COOBITHE,
AJIEeMEHTapHOE COOBbITHE (PJIIEMEHTApHBI UCXOJ) CIYy4allHOTO OMbITa, HAXOIUTh
BEPOSITHOCTH B OMBITAX C PABHOBO3MOXKHBIMHU CIYyYalHBIMU COOBITUSIMH, HaXOIHUTh
Y CPAaBHUBATH BEPOSTHOCTU COOBITHI B M3YUCHHBIX CITYYaHBIX SKCIIEPUMEHTAX;

HaxXoAUTh U (OPMYIUPOBATH COOBITHS: MepeceyeHue U OObETUHEHUE JTAHHBIX
COOBbITHI, COOBITHE, TPOTUBONOJIOKHOE JAHHOMY  COOBITHIO,  TOJb30BATHCS
auarpaMMamu Jitiepa u GOpMyIon CI0KEHUS BEPOSTHOCTEN MpU pellieHnH 3a/1a4;

ONEpPUPOBATh TIOHATHUSMHU: YCIOBHAsT BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS,
HaXOJUTh BEPOSITHOCTH C TOMOIIBIO MpaBUjia YMHOXEHHUS, C TOMOIIbIO JepeBa
CJIy4alHOTI'O OIIbITA;

NPUMEHSATh KOMOWHATOPHOE TPABWIO YMHOXKEHHUS TIpU PEIICHWW 3a/1ad;

ONEpPUPOBATh TOHATUSMHU: HWCIBITAHWE, HE3aBUCUMBIC WCIBITAHUS, CEpUs
UCIIBITAHUM, YCTIEX U Hey/aua, HAXOJUTh BEPOSITHOCTU COOBITUN B CEPUH HE3aBUCUMBIX
UCIIBITAHUM JI0 TIEPBOTO YyCIeXa, HaXOIUTh BEPOSITHOCTU COOBITHUI B CEpUU UCTIBITAHUN
bepuymnu;

ONEpUPOBATH TMOHATUSMU: ClIy4dailHasi BEJIIMYMHA, pacCIpe/iesieHue BEpOsSTHOCTEH,
auarpaMmMa pacrpeieneHusl.

K xoniry oOyuenus B 11 kiacce oOydaromuiicss HOTYYUT CASAYIONINUE TPEAMETHBIC
pEe3yIbTaThI:

CpPaBHUBATh BEPOSATHOCTH 3HAYECHUH CITyYallHOW BEJIMYUHBI 10 PACTIPEICIICHUIO WITH
C IOMOIIBIO JUArpamMm;

ONEPUPOBATH MOHITUEM MATEMATHYECKOTO OXUIAHWS, IPUBOAUTH IPUMEPBI, Kak
MPUMEHSAECTCS  MATEMATHUYECKOE  OXKHMAAHWE  CIIyYalHOW  BEJIWYMHBI  HAXOJUTh
MAaTEMaTHYECKOE OKUJIAHUE 110 JTAHHOMY PacCIpeIeIICHUIO;

MMETh NPEACTaBICHUE O 3aKOHE OOJIBIINUX YHCEN;

MMETh NPEACTABICHNE O HOPMAIbHOM PACIPEACICHUH.
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10 KJACC
HaumenoBanue paznena  |KonuuecTtBo OcHoOBHOE coJiepKaHue OcHOBHBbIE BUJIBI ICSTEILHOCTH
(TembI) Kypca 4acoB oOydJaronuxcs
[IpencraBieHue JaHHBIX 4 [IpencraBneHne JaHHBIX C TOMOIIBIO N3Baexath uHGOpMAIMIO U3 TaOIUIL
U OIHcaTelibHask CTATUCTUKA Tabnui u quarpamm. Cpennee U arpaMM, UCIoJib30BaTh TaOJIUIIbI
apupMeTHIEeCKOE, MeIMaHa, U TMarpamMMbl JJIsl IPEJICTaBICHUS
HauOoJIbIIIee M HAUMCHBIIICE CTATUCTUYECKUX JTaHHBIX.
3HAYCeHUS, pa3Max, JTUCIIepCHusl, Haxoauthb onucaTeabHbIe
CTaHJAPTHOE OTKJIOHEHUE YUCIOBBIX XapaKTEPUCTUKH JTaHHBIX.
HaOOpOB BeiaBuraTh, KpUTHKOBATH
TUIIOTE3bI O XapaKTepe CIyYanHOU
M3MEHYMBOCTHU U ONIPEAEIISIIOLINX €€
dakTopax
CityuyaiiHbI€ OTIBITHI 3 CityyaiiHble SKCTIEPUMEHTHI (OIIBITHI) BoiaesiTe HA IpUMepPax ciyyaiiHbIe

U CIy4alHbIE COOBITHSI,
OTIBITHI C PABHOBO3MOKHBIMU
DIIEMEHTAPHBIMHU UCXOJaMHU

U CIIy4aliHbIe COOBITHS.
DOnemeHTapHbIe COOBITUS (MCXOBI).
BepositHOCTH CitydaitHOTo COOBITHS.
BepositHocTH COOBITHII B ONIBITAX

C PaBHOBO3MOKHBIMH
DIIEMEHTAPHBIMH COOBITUSIMU.
[IpakTueckas pabota

COOBITHS B OTIMCAHHOM CITy4ailHOM
OTIBITE.

D®opmMyJIMPOBATH YCIOBUS POBEICHUS
CJIy4alHOTO OIIBITA.

Haxomauthb BepOATHOCTH COOBITUI

B ONBbITaX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MopneanpoBaTh OIBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
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UCXOJIaMH B XO7I€ TPAKTUICCKON
paboThI

Omnepanuu HaJ COOBITUSMU,
CJI0’KEHUE BEPOSITHOCTEN

Onepanuu HaJ COOBITUSIMU:
nepeceyeHne, 00beIMHEHNE COOBITUI,
IPOTUBOIOJIOKHBIE COOBITHUS.
Huarpammel Ditnepa. Dopmyna
CJI0’KEHUSI BEPOSATHOCTEN

HUcnoab3oBaTh quarpaMmel Diepa
U CJIOBECHOE OTMHUCAHUE COOBITHI
JU1s1 GOPMYJIUPOBKH M M300paKEHUS

O6’BCI[I/IHCHI/I$I N ICPCCCUCHUA COOBITHH.

PemaTtp 3a1a4um ¢ UCTIOJIB30BAaHUEM
(hOopMYJIBI CIIOKEHHS BEPOSTHOCTEN

Y cil0BHast BEPOSITHOCTb,
JIEpEBO CIIYYAMHOIO OIIbITA,
dbopmysa moTHOM
BEPOSITHOCTH

Y HE3aBUCUMOCTH COOBITUI

VYcnoBHasA BEPOATHOCTh. Y MHOKEHUE
BEPOSITHOCTEU. JlepeBo ciydailHOro
sKcrepuMenTa. @opmyrsa moJIHON
BeposTHOCTU. He3aBucumble coObITHS

PemaTh 3a1aum Ha HAXOXKICHUE
BEPOSITHOCTEN COOBITHIA, B TOM YHCTIE
YCJIOBHBIX C TOMOIIBIO JIE€pEBA
CJIy4allHOTO OIbITA.

OnpenensiTb HE3aBUCUMOCTH COOBITUI
o GopMyIie U Mo OpraHu3aluu
CJIy4alHOTO OIbITa

DneMeHThl KOMOWHATOPHUKHU

KombunaTopHoe npaBuiio
yMHOkeHHUS. [lepecTaHOBKHM

u ¢akropuan. Yucio coueTaHuil.
Tpeyronbauk [lackansa. @opmyna
ounoma HeroToHa

HUcnonb30BaTh MPaBUIO YMHOXKEHUS
JUTSI TIEPEUUCIICHHS COOBITHIA

B CJIy4YallHOM OIIBITE.

IHoab3oBaTbes popmyrtoi

Y TpeyrojabHUKoOM [lackans

TSl OTIPEICTICHUS YUCila COUeTaHU N

Cepuu nocinenoBaTeIbHBIX
HCIIBITAHUM

buHapHbIl CiTy4allHBINA OIBIT
(ucpITaHME), YCIIEX U HEeyAaya.
HeszaBucumsie ucnbitanus. Cepus
HE3aBUCHUMBbIX UCTIBITAHUH JI0 IEPBOTO

Pa30uBaTh Cl0XHBIE YIKCTIEPUMEHTHI
Ha OT/ICTIbHBIC UCTIHITAHUS.
OcBauBaTh NOHATHSA . UCIIEITAHUE,
CepHsi HE3aBUCUMbBIX UCIIBITAHUM.
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ycnexa. Cepust HE3aBUCHUMBIX
ycnbeiTaHni bepryiu.
[Ipaktuueckas padbota

C UCIOJIb30BAaHUEM 3IEKTPOHHBIX
Ta0JIHII

IIpuBoaAMTE IPUMeEPBI CEpUN
HE3aBHUCHMBIX HUCIIBITAHUM.
Pemare 3a1a4m Ha nouck
BEPOSITHOCTEN COOBITUI B CEpUU
WCIIBITAHUI 10 IEPBOTO yCIEXa

Y B CEpUSX UCTIbITAHUN bepHyIuin.
N3y4yaTs B X0[€ NPaKTUYECKOH
padoTHhI C UCTIOJIB30BAHUEM
AIIEKTPOHHBIX TaOIHUI] BEPOSITHOCTU
COOBITHI B CepUAX HE3aBUCUMBIX
WCTIBITAHU I

CrnydaliHble BETUYHHBI
U pacrpeesieHus

CinyvaitHas BeJIMUMHA.
Pacnipenenenue BeposTHOCTEN.
Huarpamma pacnpenenenus. Cymma

H ITPOU3BCACHHUC Cﬂy‘{aﬁHBIX BCIIMYHNH.

[Ipumepsl pacripeneneHuil, B TOM
YHUCJIE TEOMETPUUECKOE
1 OMHOMUATBHOE

OcBauBaTh NOHATHS: CllydaiiHas
BEJIMYMHA, paclpeiesieHne, Tadaua
pacripefieneHus, Juarpamma
pacrpeaeieHus.

IIpuBoauTH NpUMeEPHI
pacipeeseHuil, B TOM YUCIIe

IrCOMCTPHUICCKOI'O 1 OMHOMHAJILHOTO.

CpaBHuUBaTh pacrpeieneHus
CJIy4ailHbIX BEJIUYNH

HaxoauTh 3HaYECHUSA CyMMBI

Y IIPOU3BEACHUSI CITyYalHbIX
BEJINYHH.

CTpouthb 1 pacno3HaBaThb
reOMETPUUECKOEe U OMHOMHATBHOE
pacrpeneneHue
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[loBTOpEHUE, 00001IeHHE, 5 OnucarenbHasi CTATUCTHKA. IHoBTOPATHL N3yUeHHOE
CUCTEMaTH3alNs 3HAHUH CrydaiiHbIe OTIBITHI U BEPOSTHOCTH U BBICTPAUBATDh CHCTEMY 3HAHUI
city4aitHbeIX coObITHi. Onepanuu
HaJ COOBITHSMH. DJIEMECHTHI
KOMOWHATOPUKH, CEPUH HE3aBUCUMBIX
VCTIBITAHUMN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
HaumenoBanue paznena  |KonuuecTBo OcHOBHOE cojiep>KaHue OCHOBHBIE BUIBI JCSATEIbHOCTH
(Temnl) Kypca 4acoB o0y4Jaronuxcs
MatemaTuyeckoe OKUIaHIE 4 [Tpumeps! npUMeHEHUS OcBauBaTh MOHATUE MATEMATHYECKOTO
CITy4aifHOW BEJTUYMHBI MaTEMATHICCKOTO OKHTaHUS OXKHU/TaHUSL.
(cTpaxoBanue, 1oTepes). IIpuBoaUTH U 00CYKAATH IPUMEPHI
MaTteMaTH4ecKoe 0’KHIaHUE CYMMBI MPUMCHEHHUS MAaTEMATHICCKOTO
CIIy9aiiHbIX BEJTHYWH. OXKHUJTaHUSL.
MatemaTndeckoe OKuIaHne BbIuncasiTh MATEMaTHYECKOE
T€OMETPUIECKOT0 H ONHOMHUAIILHOTO OYKUJTaHUE.
pacupeneacHuin HUcnoab3oBaTh NOHATUE
MaTEMaTUYECKOTO 0KHUIaHUS
U €70 CBOMCTBA MPU PELICHUU
3a/ay.
HaxoauTs 110 u3BecTHBIM (hopMynam
MaTEMaTUYECKOE OXKHUTAHIE CYMMBbI
CIIy4YalHBIX BEJIUYMH.
HaxoauTsb 1o n3BecTHBIM (hOpMyIamMm
MaTEeMaTUYECKUE OKUIAaHUS
CIIy9ailHBIX BEJTMYHMH, UMEIOIIHNX
reoMeTpUIECKOe 1 OMHOMHUATILHOE
pacrnpeneneHus
Jlucniepcust U cTaHAAPTHOE 4 Jlucriepcusi U CTaHIapTHOE OcBauBaTh MOHSATHUSA: TUCTIEPCHS,

OTKJIOHEHUE CITy4alHON
BEJIMYUHBI

OoTKJIOHeHuE. [lucnepcun
reOMETPUUECKOT0 U OMHOMHUATIBLHOTO

CTaHJIAPTHOE OTKIIOHEHUE CITYYalHOU
BEJINYMHBI.
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pacrpeneneHusl.
[Ipaktuueckas padbota

C UCTIOJIb30BAHUEM DIIEKTPOHHBIX
TabIIUIL

Haxomxurh qucnepcuto

10 pacIpeiesICHuIO.

HaxoauThb 110 U3BECTHBIM
dbopmynaM TUCTIEPCHUIO
T€OMETPUICCKOT0 1 OMHOMHAIILHOTO
pacrnpenenieHus, B TOM YHCIIC B XO/C
MPAKTUICCKON pabOTHI

C MCTIOJIb30BAHUEM AJICKTPOHHBIX
Ta0JIHII

3aK0H OOJIBIIIUX YHUCEN

3axkoH 60bIIMX YKces. BeiOopouHbIi
METO]I UCCIIEOBAHMIA.

[IpakTrueckas padora

C UCIIOJIb30BAaHUEM JIEKTPOHHBIX
TaOJINI]

3HAKOMUTBCS C BEIOOPOYHBIM
METOJIOM UCCIIEAOBAHMS COBOKYTHOCTH
JTaHHBIX.

N3y4yaTth B X0/1€ NPAKTUYECKON pabOTHI
C MCII0JIb30BAHUEM AJIEKTPOHHBIX
Ta0IUI] MPUMEHEHHE BBIOOPOYHOTO
METO/Ia UCCIIE0BaHUs

HenpepriBHbIE Ciiydalinbie
BEJINYMHBI (pacipeiesICH s )

[IprMepsl HENMPEPBIBHBIX CIYYAUHBIX
BeJIMUYNH. OyHKIUSA IUIOTHOCTU
pacnpenenenus. PaBHomepHoe
pacpeiesieHUe U €ro CBOMCTBA

OcBauBaTh NOHATUS: HEIPEPHIBHAS
Clly4aiiHas BeJIWYMHA, HEMIPEPHIBHOE
pacrpenenenue, GyHKIHS IJIOTHOCTH
BEPOSITHOCTH.

IIpuBoaAUTH IPUMEPHI HEMTPEPHIBHBIX
CJIyYallHbIX BEJIWUYHH.

HaxoauTh BEpOSITHOCTH COOBITUI

10 TaHHOM ()YHKIIMU TIJIOTHOCTH, B TOM
YHCJIe PAaBHOMEPHOT'O pacipeaeIeHHs
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HopMmanbsHoe pacnipenencaue 2 3aaun, MPUBOIAIINE K HOpMaJIbHOMY | OcBaumBaTh MOHATHS: HOPMaJIbHOE
pacnpenenenuto. OyHKINSA pacmpezeieHue.
TUTOTHOCTH M CBOMCTBA HOPMATBLHOTO BobiessiTh 110 ONMMCAHWIO CITyYaliHbIe
pacrpeaeIeHuUs. BEJIMYHMHBI, PacTIpe/ICIICHHBIC
[TpakTrueckas paboTa 110 HOPMAJIBHOMY 3aKOHY.
C UCITOJIb30BAaHUEM DJICKTPOHHBIX IIpuBoAUTH MPUMEPHI 337134,
TaOJIHI] MPUBOJIAIINX K HOPMAJIBHOMY
pacnpe/eICHHIO.
HaxoauTh 4ncI0BBIC XapaKTePUCTHKU
HOPMAJILHOTO PacIIpeICIICHHS
10 U3BECTHBIM (popMyJiam.
Pemathb 3a1aun, cBI3aHHEIE
C IPUMEHEHUEM CBOWCTB HOPMAJIHLHOTO
pacmpeeseHui, B TOM YUCIIe
C UCIIOJIb30BAHUEM DJICKTPOHHBIX
TaOJINL]
[ToBTOpEHME, 0000IICHHE 19 [IpencraBiieHre JTaHHBIX C ITOMOIIBIO [ToBTOPSATH N3YYCHHOE U BHICTPAUBATh

U CUCTEMATHU3AIUS 3HAHUI

TaOJIUIl ¥ TUarpaMM, ONUcaTeIbHAS
CTaTUCTHUKA, OMBITHI

C PaBHOBO3MOKHBIMH
AIIEMEHTAPHBIMHU COOBITUSIMU,
BBIYHMCJICHUE BEPOATHOCTEHN COOBITHIA
C IpUMEeHEHHEM (HOpMYIT

U TpaUueCcKuX METO/I0B
(koopauHaTHAs TpsiMasi, 1EPeBO,
nuarpamma Jusepa), ciryyaiHbie

CUCTEMY 3HAHUU
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BEJIMYMHBI U paCIPEICIICHNUS,
MaTEMaTUYECKOE OXKUTaHUE
CIIly4alHOMN BEJIMYMHBI

OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos JJIeKTPOHHBbIE

Hara undposbie
Ne n/n Tema ypoka Konrpoabubie | IlpakTudeckue
Bcero u3y4eHusi | oOpa3oBaTe/IbHbIE

padoTbI padoThbI pecypest

[IpencraBneHue qaHHBIX C TOMOIIBIO
TaOJIMI] ¥ TUarpamMmm

Cpennee apudmernyeckoe, MeIuaHa,
HauOOoJbIlIee U HANMEHbIIIEE 3HAYCHUS,
pa3Max, TUcCrepcus, CTaHAapPTHOE
OTKJIOHEHHUE YHCIIOBBIX HA0OPOB

Cpennee apudmernyeckoe, MeIuaHa,
HauOOJbIlIee U HANMEHbIIIEE 3HAUYSHUS,
pa3max, Jucnepcusi, CTaHAAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HA0OPOB

Cpennee apudmernyeckoe, MeuaHa,
HauOOJbIIIee ¥ HANMEHBIIIEE 3HAUCHUS,
pasmax, Jucnepcusi, CTaHAapTHOE
OTKJIOHEHUE YUCIIOBBIX HA0OPOB

(0,9]
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CrnyyaiiHble 3KCTIEpUMEHTBI (OIIBITHI) U

cllydaifHble COOBITHS. DIeMeHTapHbIe 1
COOBITHUS (MCXOBI)

BeposTHOCTB CiTydalfHOTO COOBITHSI.

BeposTHOCTH COOBITHI B OIBITAX C 1

PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMU
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BeposaTHOCTB CTy4aifHOTO COOBITHSL.

7 1
[IpakTuyeckas pabora
Onepanuu Hajg COOBITUAMHU:
8 nepeceyeHue, 00beTMHEHUE COOBITHIA, 1
MIPOTHUBOTIOJIOKHEIE COOBITHS.
Juarpammsl Ditnepa
Omneparuu HaJ COOBITHAMU:
9 nepeceveHue, 00beIMHEHNE COOBITHIH, 1
MIPOTHUBOTIOJIOKHBIE COOBITHS.
Hwnarpammsl Diinepa
10 dopmyria cloKeHHS BEPOSTHOCTEH 1
YcnoBHast BEpOSITHOCTE. Y MHOKEHHUE
11 BEPOATHOCTEN. JlepeBo CirydailHOTo 1
AKCTIEPHUMEHTA
VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE
12 BEPOSTHOCTEH. J[epeBo cirydaitHOTO 1
AKCTIIEPUMEHTA
VYcnoBHas BEPOATHOCTh. Y MHOKEHUE
13 BEpPOATHOCTEN. JlepeBo CirydailHOTo 1
IKCIIEPUMEHTA
14 dopmyra MOTHOM BEPOSTHOCTH
15 dopmyra MOTHON BEPOSTHOCTH 1
16 dopmyiia MOJTHOW BEPOSTHOCTH. 1
HezaBucumbie coObITHSA
17 KonTponsHas pabota 1
18 Kom0OuHaTOpHOE MPAaBUIO YMHOKEHUS 1
19 IlepecTanoBkM U (pakTopHai 1
20 Yucno coueranuit 1
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21 Tpeyronbnauk [Tackans. @opmyiia 1
6unoma Herotona
bunapHsIii cy4aiiHbIN ONBIT
(ucnblTaHKUE), yCIEX U Heynaya.

22 HezaBucumsle ucnbitanus. Cepus 1
HE3aBUCUMBIX HCITBITAHUH JI0 TIEPBOTO
ycrexa

23 Cepust He3aBHCUMBIX HCTIBITAHUI 1
bepuynmn
Cepust HE3aBUCHMBIX HCIIBITAHUH.

24 [IpakTudeckas paborta ¢ 1 1
WCTIOJIb30BAHUEM AJICKTPOHHBIX TaOIHUIT

25 CrnydaiiHasi BeTMYrHA 1

26 Pacnpenenenue BeposiTHOCTEN. 1
Junarpamma pacnpeneneHus

97 CyMMma 1 mpou3BeACHUE CITyYallHbIX 1
BEJTMYUH

28 CyMMa U pou3BeICHUE CITydailHbIX 1
BEJTMYUH

29 [Ipumeps! pacnpeneneHuii, B TOM 4ncie 1
reoMeTpruecKoe 1 OMHOMHANLHOE

30 [Ipumepsl pacnipeneneHuii, B TOM YUCIie 1
reoMeTpruecKoe 1 OMHOMHANILHOE

31 [ToBTOpEHnue, 0600IIeHNE U 1
cucTeMaTH3alys 3HaHUi

39 [ToBTOpEHnue, 0600IIeHNE U 1
cucTeMaTH3alus 3HaHUi

33 HTorosas KOHTpOJIbHAs paboTa 1 1
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34 [ToBTOpEeHue, 06001eHNE 1

CUCTEMAaTU3alus 3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34
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Ne i/

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe

o0pa3oBare/ibHbIE

pecypcsl

[ToBTOpenue, 060061IeHNE,
cucreMmarusanus 3Hanuil. CnydaiiHbie
OTIBITHI U BEPOSTHOCTH CITy4alHbIX
coObITuil. Cepun HE3aBUCUMBIX
WCTIBITAHU A

[ToBTOpenue, oboOIeHNE,
cucrtemaTusanus 3HaHui. CinydaliHbie
OTIBITHI M BEPOSTHOCTHU CITyYaiHBIX
coOpIThii. Cepun HE3aBUCUMBIX
HCIBITAaHUH

[ToBTOpEeHue, 0600IIeHNE,
cucremaTtusanus 3HaHui. CinydaliHbie
OTIBITHI M BEPOSTHOCTHU CITy4aiHBIX
coOpITuii. Cepun HE3aBUCUMBIX
HCITBITAaHUH

[ToBTOpEeHUE, 0600IICHNE,
cucreMarusanus 3HaHui. CiiydaiiHble
OTIBITHI M BEPOSATHOCTHU CIy4ailHbIX
coObITHii. Cepuu HE3aBUCUMBIX
HUCITBITAHU

[Ipumepbl mpuMeHeHus
MaTeMaTHYEeCKOTO OXKHIaHUS
(cTpaxoBaHue, JoTepes)
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5 MareMaTnuecKkoe 0KUJaHUE CYMMBI 1
CIIy4ailHbIX BEJIMYMH
MaremaTrnuecKoe OKHUIaHNE

7 Tr€OMETPUYECKOT0 M ONHOMHAITLHOTO 1
pacrpeneneHuit
MaremaTnuecKoe 0KHUIaHNE

8 T€OMETPUUECKOT0 U OMHOMHAIBHOTO 1
pacrpeneneHmit

9 Jucnepcus U CTaHIapTHOE OTKIIOHEHUE

10 Jucnepcust 1 CTaHAapTHOE OTKIIOHEHNE

11 Jlucnepcuun reoMeTpu4YeCKOro u 1
OMHOMHUAIBHOTO pacipeesieHus

12 [IpakTuueckas padoTa c 1 1
WCIIOJIb30BAHUEM 3JIEKTPOHHBIX TaOIHUI]

13 3akoH 0oibIHX uynces. BeioopouyHbIii 1
METO/1 UCCIIEIOBAHHIA

1 3akoH 0oJyIbIIUX YKceNn. BeiOOpovHbIT 1
METO/1 UCCIIEIOBAHUIA

15 [IpakTuueckas pabora c 1 1
WCIIOJIb30BAHUEM 3JIEKTPOHHBIX TaOIHUI]

16 Hroropas koHTpoJIbHAs paboTa 1 1
[Tpumepbl HEMPEepBIBHBIX CITyYaHBIX

17 Benu4MH. OYHKIINSA IJIOTHOCTH 1
pacnpenenenus. PaBHoMepHoe
pacrpeeneHue u ero CBoMcTBa
[Tpumepbl HeMpPepBIBHBIX CITyYaitHBIX

18 BeJIMYMH. OYHKIUS IIOTHOCTU 1
pacnpenenenus. PaBHoMepHoe
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pacIpeiesieHHe U €ro CBOMCTBA

19

3anauu, NPUBOAAIIME K HOPMAIBHOMY
pacupeneneHnto. yHKIUS INIOTHOCTH U
CBOMCTBA HOPMAJIBHOI'O PaCHpEACIICHUs

20

[IpakTuyeckas pabora c
HCIIOJIb30BAHUEM AJIEKTPOHHBIX TaOIHUIT

21

[ToBTOpeHue, 0600IIEHUE 1
cCUucremMatu3anus sgaHui. OnucarenbHast
CTAaTUCTUKA

22

[ToBTOpEeHME, 0600IIEHUE 1
cCucreMatTu3sanus sgagui. OnucarenbHas
CTAaTUCTUKA

23

[ToBTOpEeHME, 0600IICHUE 1
cucTeMatu3anys 3HaHuil. ONEITEL C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU
COOBITHAMM

24

[ToBTOpEHME, 0000IICHUE 1
cucreMaTu3amnus 3HaHuHA. OTIBITHI C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU
COOBITHAMU

25

[ToBTOpEHUE, 0000IICHUE 1
cucTeMaTH3alus 3HaHui. Beruuciienue
BEPOSATHOCTEH COOBITHIA C MPUMEHEHHEM
(dbopmyn u TpadhUIECKIX METOIOB
(koopauHaTHas MpsAMasi, AepPeBo,
nuarpamma Jitnepa)

26

[ToBTOpEHue, 06001IeHUE U
cucTeMaTH3alus 3HaHui. Beraucnenue
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BEPOATHOCTEH COOBITHIA C MPUMEHEHHEM
dbopmyI u TpadUIECKIX METOIOB
(koopauHaTHas npsAMas, AepeBo,
nuarpaMma Jiiepa)

27

[ToBTOpEHUe, 06001IeHUE 1
cUcTeMaTu3alus 3HaHuil. Beruucnenue
BEPOSITHOCTEH COOBITHI C MPUMEHEHUEM
dhopmyn u rpaduuecKrX METOI0B
(koopaMHaTHas npsAMas, AepeBo,
nuarpaMma Jisepa)

28

[ToBTOpEeHME, 0600IICHUE 1
cucTeMaTu3alus 3HaHuil. Beraucnenue
BEPOSATHOCTEHN COOBITHI C TPUMEHECHUEM
dhopmyn u rpaduuecKX METOI0B
(koopauHaTHas npsAMas, AepeBo,
nuarpaMma Jiiepa)

29

[ToBTOpEHME, 0000IICHUE 1
cucremaTusanus 3HaHui. CinydaliHbie
BEJIMYUHBI M pacIpeiesieHus

30

[ToBTOpEHME, 0000IICHUE 1
cucreMaru3anus 3HaHui. CiiydaiiHble
BEJIMYUHBI M pacIpeieiieHus

31

[ToBTOpEeHME, 0000IICHNE 1
CHCTEeMaTH3aIus 3HaHUH.
MaremaTruuecKoe 0KUAaHUE CIIy4anHON
BEITUYHMHBI

32

[ToBTOpeHnue, 0600IIeHNE U
CUCTEMATHU3aIUA 3HAHUH.
MaremaTuuecKoe 0KUAAHUE CIIy4YalnHON
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BEJINYUHBI

33 HToroBast KOHTpOJIbHAS PabOTa 1

34 [ToBTOpenue, 06001mEeHNE 1 1
CHCTeMaTH3allKs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 3

[TPOTPAMME
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HEPEYEHD (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEBOBAHUM K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBbBI CPEJTHET'O OBIIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 MATEMATHUKE

B denepanbHbIX W perMoOHaNbHBIX MPOLIEAYpax OLEHKH KadecTBa 0Opa30oBaHUS
UCIIOb3YyeTCsl TepedeHb (KoAu(pUKaTOp) pacrnpeeseHHbIX M0 KiaccaM MpPOBEPSIEMBbIX
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTenbHON MpPOrpamMMbl
cpelHero oo1iero o0pa3oBaHus U AIEMEHTOB CO/ICPKAHUS [0 MaTeMaTHKE.

10 KJIACC

IIpoBepsiemble TpeOOBaHMSA K Pe3yJIbTATAM OCBOCHHUSI OCHOBHOH 00pa30BaTe/IbHOM
NporpaMMblI

Kon [TpoBepsieMbIe IPEAMETHBIC PE3YJIBTaThl OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO 00pa30BaTeIbHON MPOTPaAMMBI CpEAHETO 001IeT0 00pa3oBaHuUs
pe3yibTara
1 Uwncna v BEIYMCIICHUS
11 OneprpoBaTh MOHITHIMH: PAIlIOHATHHOE U JICUCTBUTEIIBHOE YUCIIO,
' OOBIKHOBEHHAS U JeCSITHYHAS APOOb, TPOIECHTHI
12 BemonHsaTh  apudMeTHYecKHe — omepanuH ¢ PAHOHAIBHBIMHU
' Y JICWCTBUTEIIBHBIMH YHCIIAMH
13 BBIMOMHATE  TPUOJIMKCHHBIC BBIUMCIICHUS, WCIONB3Yys IpaBUIIa
' OKpYTJICHUSI, IeaTh MPUKUAKY U OIICHKY pPe3yIbTaTa BRIYHCICHUH
OnepupoBaTh TMOHATHUSMHU: CTEMEHb C MEJIbIM  TOKa3aTeleM,
cTtanmaptHas ¢opMa 3amucu ACHCTBUTENBHOTO YHCIA, KOPEHb
14 HATypaJIbHOW CTETEeHH; MCIOJb30BaTh MOAXOIAIIYI0 (HOpMy 3amucu
JNEUCTBUTENBHBIX YWCET JUIsl PEHIeHUS TMPAKTHUYECKUX 3a7a4
U TIPEJICTABIICHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CUHYC, KOCHHYC ¥ TAHTEHC MPON3BOIHLHOTO
1.5 yria; WCTIOJIb30BaTh 3aMUCh MPOW3BOJBHOTO yria 4Yepe3 0OpaTHBIC
TPUTOHOMETpPUYECKHUE (PYHKITHH
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh TMOHSATHUSAMH: TOXICCTBO, YpaBHEHHE, HEPaBEHCTBO,
2.1 1eJioe, paIrMoHaAIbHOE, MpPPAlMOHAIIBHOE YpaBHEHWE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHCHHE
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BeinonuATe mpeoOpa3oBaHHUS TPUTOHOMETPUYECKUX  BBIPAKEHUI

2.2
U peliaTh TPUTOHOMETPUUECKUE yPaBHEHUS
Brmonusate npeodpazoBaHus EJbIX, parroHaTbHBIX
2.3 U UPPALMOHATBHBIX BBIPAXKEHUH M PEIIaTh OCHOBHBIE THUIIBI IENBIX,
paIMoOHANBHBIX U UPPAIIMOHATFHBIX YPAaBHEHUI 1 HEPABCHCTB
24 [TpuMeHATh ypaBHEHHsI M HEPABEHCTBA [T PEIICHUS MATEMaTHYECKUX
' 3a/1ay ¥ 3aJa4 U3 pa3IMuHbIX 00JIacTell HAYKU U pPEeaIbHOM KU3HU
MonenupoBaTh peajbHbIE CUTYallud Ha SI3bIKE alreOphl, COCTABIIATH
2.5 BBIPXCHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIIOBHUIO 33/1a4H, UCCIIE0BaTh
MIOCTPOEHHBIE MOJIETN C MCIIOJIb30BaHUEM ammapara anreOpsl
3 OyHKIMHU U rpaduKu
OmnepupoBaTh MOHATHUSAMU: (QYHKIUS, CIOCOOBI 3amaHus (DYHKIUH,
3.1 0o0JacTh ompene’aeH!s U MHOXECTBO 3HAUYCHUU (PYHKIUHU, Tpaduk
(GyHKIIMY, B3aUMHO 00paTHbIE (PYyHKIIUU
3.2 OnepupoBaTh MOHSATUSMHU: YETHOCTh M HEYETHOCTHh (DYHKIIUHU, HYIIU
' (GYHKIIUU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonws3oBaTh rpaduku GYHKITUN 4151 pelieHns YpaBHEHUN
34 Ctpoutb M yMTaTh TpadUKU JTUHEHHOW (PYHKIUHU, KBaJApPATUUHOU
' (GyHKIIMHU, CTENEHHOM (PYHKITUU C IIeJIBIM TTOKa3aTeIeM
Ucnonb3oBath Tpaduku GyHKUMNA UISI MCCIETOBAHUS MPOLIECCOB U
35 3aBUCUMOCTEH MpU PEIICHUH 3a/1a4y U3 IPYTUX yU4eOHBIX MPEIMETOB U
' peanbHOM JKU3HHU, BBIpaXaTh (OpMyJaMU 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU
4 Hauana maTemaTHueckoro aHaiamsa
41 OmnepupoBaTh MOHATHAMH: IOCIEA0BATEIBHOCTD, apudmerndeckas
' ¥ T€OMETpUYEcKasi MPOrpeccuu
OmneprpoBaTh MOHATHAMH: OECKOHEYHO yOBbIBaIOIIasi FeOMeTpUYecKas
4.2 nporpeccusi, CyMMma OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECCKOM
nporpeccuu
4.3 3agaBaTh MOCJIEI0BATEILHOCTH Pa3IMUHBIMU CIIOCOOAMU
44 Hcnonp3oBarh CBOMCTBA MOCJENOBATENBHOCTEM W IPOTPECCHM
' JUIA PEIIeHUs] pealbHBIX 3a/1a4 MPUKIAIHOTO XapaKTepa
3) MHoO»xecTBa U JIOTUKa
5.1 OmneprpoBaTh MOHATUSAMU: MHOXKECTBO, ONIEPAIMH HaJl MHOKECTBAMHU
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Hcnons30BaTh TGOpGTHKO-MHO)KGCTBGHHBIﬁ amrmapar ajisi OnucCaHus

5.2 peanpHBIX MPOLECCOB W SBICHWM, NPU PEIIEHUM 3a1ad U3 APYTUX
y4€OHBIX IPEAMETOB
5.3 OnepupoBaTh MOHATUSAMHU: ONPEJCICHUE, TEOpeMa, CIEICTBUE,
JI0Ka3aTeNbCTBO
6 Teopust BEpOATHOCTEN M CTATUCTHKA
6.1 YuTtath U CTPOUTH TAOJIULIBI U TUATPAMMBI
OnepupoBaTh MOHATHSAMU: cpefHee apudMeTHuyecKoe, MeaHuaHa,
6.2 HauOoJbIIee, HaUMEHbIlIEe 3HAYEHHE, pa3Max MacCchBa YHUCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSMHU:  CIAy4YalWHBIM  3KCHOEPUMEHT  (OMbIT)
U Ccily4yallHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (dJIEeMEHTapHBIN
6.3 UCXOJ]) CIIy4ailHOro OIbITa; HAaXOJUTh BEPOSITHOCTH B OMbBITAX C
' PaBHOBO3MOXHBIMH ~ CIIy4allHBIMM ~ COOBITHSIMH,  HAXOJHUTh U
CpPaBHUBATh BEPOSITHOCTU COOBITUA B H3YUYEHHBIX CIIy4alHBIX
AKCIIEPUMEHTAX
Haxoauts u opMynnpoBath COOBITUS: MIEpECEUEHUE U O0BETUHEHUE
6.4 JaHHBIX COOBITHI, COOBITHE, TPOTHUBOIMOJIOKHOE TaHHOMY COOBITHIO;
' HOJb30BaThCSl AMAarpaMMaMu Oiiepa U (QOpMYJIOH  CIIOXKEHHUS
BEPOATHOCTEN IIPU PELICHUH 3a]a4
OnepupoBaTh MOHATHAMM: YCIOBHAs BEPOATHOCTb, HE3aBHCUMBIE
6.5 COOBITHUS; HAXOAUTh BEPOSTHOCTHU C MIOMOILBIO MPAaBUJIa YMHOXKEHUS, C
IIOMOIIBIO JIEPEBA CIIy4ailHOrO OIbITa
6.6 [IpuMeHATh KOMOMHATOPHOE MpPaBWJIO YMHOXXEHUS INPU PELICHUU
' 3a1a4
OnepupoBaTh MOHATUSMHU: HCIBITAHUE, HE3ABUCUMBIE MCIBITAHUSA,
6.7 CepHsl UCIIBITAHMM, yCIIEX U HEYy1aya; HAXOUTh BEPOSATHOCTU COOBITHI
' B CEpPHM HE3aBUCHUMBIX HCIBITAHUN /10 NEPBOrO yCleXa, HAaXOIWTh
BEPOSTHOCTH COOBITHI B cepuu UCTIbITAaHUN bepHymu
6.8 OnepupoBaTh MNOHATUSAMU: CIy4yailHas BEJIWYMHA, pacHpeieieHHUe
' BEPOSTHOCTEH, AUarpaMMa pacupeneaeHus
7 I'eomeTrpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMAs, INTIOCKOCTh
79 [IpuMeHAT aKCHOMBI CTEPEOMETPUM M CJHEICTBUS M3 HHUX IIpH

PCHICHUH I'COMCTPHUUICCKHUX 3aa4
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7.3

OnepupoBaTh MOHATUAMHU: MAPATUIEIBHOCTh U MEPIEHIUKYISIPHOCTD
IIPSAMBIX U INIOCKOCTEU

7.4

KnaccuduumpoBaTh B3auMHOE pacioyiOKEHUE NPAMbBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMH: IABYI'PAHHBIM YroJ, TPaHU ABYTPAHHOIO
yria, peOpo ABYrpaHHOIO yria, JIMHEWHBIA yroa ABYTpaHHOro yria,
rpalyCcHasi MEpa IBYTPAHHOIO yria

7.6

OHepI/IpOBaTB NMOHATUAMUA: MHOT'OTPAHHUK, BBIHYKHBIfI n HeBBIHYKHBIﬁ
MHOTOI'PAHHUK, 3JICMCHTBI MHOT'OT'PAHHUKA, HpaBPIJ'I]'::HBIﬁ MHOT'OI'PaHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (MIUpaMua, Mpu3Ma,
IpsIMOYTOJIbHBIN Mapasuienenumnen, Kyo)

7.8

KnaccudunmpoBath MHOTOrpaHHUKH, BBIOMpasi OCHOBaHUSA IS
kiaaccudukanuy  (BBINYKJIbIE UM HEBBINYKIblE MHOTOTPAaHHUKH,
NpaBWIbHBIE MHOTOTPAHHUKH, TMPAMbIE W HAKJIOHHBIE MPHU3MBI,
napasuieNeune /ibl)

7.9

Ol'IepI/IPOBaTB IIOHATUAMMU.: CCKylIasa IIJIOCKOCTB, CCUCHUC
MHOTI'OI'paHHHUKOB

7.10

OOBICHITH IMPUHOMIIBI ITOCTPOCHUA CEUYCHU U MHOTI'OI'paHHUKOB,
HCIIOJIB3YyA MCTO CIICOIOB

7.11

CTpouTh ceueHUs MHOTOTPAaHHUKOB METOJOM CJICJIOB, BBHITIOIHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHCYHKOB IMPOCTHIX OOBEMHBIX
dburyp: BUa CBEpXy, COOKY, CHU3Y

7.12

Pemiate 3aJa4d  Ha  HAXOXIACHHC TI'COMCTPHYCCKHUX  BCJIMYHH
I10 06pa3uaM WK aJITOpUTMaM, IMIPUMCHAA U3BCCTHBIC aHAJIUTHUYCCKUC
MCTOAbI IIPH PCIICHHHW CTAHAAPTHBIX MATCMATHYCCKHX 3a/Ja4 Ha
BBIYUCJIICHHUC paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH OO0
HpHMOﬁ, OT TOYKH JO IINIOCKOCTH, MCIXKIAY CKPCIIUBAIOIMINMUCIA
IIPpAMBIMHA

7.13

Pematp 3amaunm Ha HAaXOXICHUE TE€OMETPUYECKUX  BEIWYMH
1o 0Opasiam WK aropuTMaM, MPUMEHSSI H3BECTHBIC AaHATUTHYECKHE
METOJbl IIPU PENICHHM CTAaHJAPTHBIX MAaTEMATHYECKUX 3aJ]a4 Ha
BBIYMCJICHUE YIJIOB MEXAY CKPELIMBAIOIIUMUCS TPSIMBIMHA, MEXIY
IPSMOU U IJIOCKOCTBIO, MEXKY MUIOCKOCTSIMHU, IByTPAHHBIX YIJIOB

7.14

Boluncnare o0beMbl U IUIOHIAAM MOBEPXHOCTEM MHOTOIPAHHUKOB
(mpuzma, mnupamMuaa) C NOpUMEHeHHeM (popMys,  BBIYUCIATH
COOTHOUIEHUS MEXAYy IUIOMIaJAsIMA [OBEPXHOCTEH, oObemMaMu
01I00HBIX MHOTOI'PAaHHUKOB
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7.15

OnepupoBaTh NOHATUSMM: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh
U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3BnekaTp, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEJCTaBICHHYIO Ha
YEpTEKAX U PUCYHKAX

7.17

[IpumenATH FEOMETPUYECKHE (bakTbI TUTSL peneHns
CTEPEOMETPUYECKUX 3a/ad, IMPEAIOJArarluX HECKOJIbKO II1aroB
pELIeHMs], €ClId YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpuMeHAT mpoCTEHIINE MPOTPAaMMHBIE CPEACTBA MU DJIEKTPOHHO-
KOMMYHHMKAalIMOHHBIE CHCTEMBI IIPU PEUIEHUH CTEPEOMETPUUECKUX
3a1a4y

7.19

HpI/IBOJII/ITB MPUMEPBI MAaTCMATHUYICCKUX BaKOHOMepHOCTeﬁ B IIpUpoAac
" JKU3HHU, PACIIO3HABATH ITPOABJICHUC 3aKOHOB I'COMCTPHUHN B HCKYCCTBC

7.20

[IpuMeHsTh, MOTyYCHHBIE 3HAHWS Ha TPAKTUKE: aHAIU3UPOBATH
peanbHble CUTYallud U MPUMEHATHh U3YYEHHBbIC MOHSATHS B IpoIlecce
MOKMCKA pEeUICHUS MaTeMaTH4ecKH C(OpMYyIUPOBAHHOW NPOOIIEMBI,
MOJIENIUPOBATh  peajbHble CHUTyalldd Ha  S3bIKE TE€OMETPHH,
UCCIIeIOBaTh  TOCTPOCHHBIE ~ MOJENM  C  HCTOJIB30BAHHEM
r€OMETPUYECKUX TOHSATUH M TEOopem, arrmaparta anreOphl, peliarb
NPAKTUYECKUE 3a/1a4, CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX
BEJIMYUH

IIpoBepsieMble 31eMeHTHI COAEPKAHMS

Kong

[IpoBepsieMbIid SJIEMEHT COJIEPKAHUS

1

Yucra ¥ BEIYUCIIEHUS

1.1

Panmonansabie yncna. OOBIKHOBEHHBIE W JCCATHUYHBIE NPOOU, TIPOICHTHI,
OCCKOHEYHBIE TEPUOAUYECKUE JApoOu. ApudMeTHUYECKHe Omeparuu
C palnMoHAIBHBIMH YHCJIAMH, TPEOOpPa30BaHUS YHCIOBBIX BBIPAKCHHIM.
[Tpumenenue npobeil W TPOIEHTOB JJIs PENICHUS MPUKIATHBIX 3a/ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOU )KU3HU

1.2

JleiicTBuTenbHble 4Yuchaa. PanuoHanbHbIE W UppalMOHAIBHBIC 4YHCIA.
ApudmeTudeckue onepamuu c JICUCTBUTEIHLHBIMH YHUCIIaMH.
[Tpubnu>xeHHbIE BBIYUCICHUS, MpaBUiia OKPYTJCHHS, MPUKHKA U OICHKA
pe3yibTaTa BEIYUCICHUN
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Crenenr ¢ uenbiM nokazareneM. CrangaptHas Qopma  3amucu
nercTBUTENbHOrO uucna. Mcmonb3oBanue mnoaxoAsiied (Gopmbl 3amucu

1.3 .
NEUCTBUTENBHBIX  YHCENT I PEIICHWs  TPAKTHYECKWX  3ajaad
Y TIPEJICTABICHUS JaHHBIX
14 Apudmernueckuii KOpPEHb HaTypajabHOU CTEIICHU. [evicTBus
' ¢ apuPMETHICCKUMHU KOPHIMHU HaTypaIbHOUN CTEIICHH
15 CuHyC, KOCUHYC U TAaHTCHC YHCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
' apKTaHT'€HC YUCIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABCHCTBA
2.1 ToxaecTBa 1 TOXK/1I€CTBEHHbIE TIPEOOPA30BaAHUS
59 [IpeoGpazoBanue TPUTOHOMETPHUYCCKHIX BBIPOKCHUH. OcHoBHBIE
' TPUTOHOMETPUUYECKHE POPMYIIBI
53 VYpaBHEHHE, KOpPEHb ypaBHEHHs. HepaBeHCTBO, pellIeHHE HEpaBEHCTBA.
Meto UHTEPBAJIOB
2.4 | PemeHue 1eNbIX U APOOHO-PAIMOHATIBHBIX YPABHCHUN H HEPABESHCTB
2.5 | PemieHue uppanuoHalIbHBIX YpaBHEHUN U HEPABEHCTB
2.6 | PemieHue TpUroHOMETPUYECKUX YPaBHEHUHN
57 [IpumeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MaTEMaTHUYECKUX 3a/1a4
' W 3a]1a4 U3 PA3IMYHbIX 00J1acTeN HAYKU U PEaIbHOM KU3HU
3 OyHKIMK U rpaduKu
31 OyHKIMA, cnocoObl 3amanus ¢QyHKuud. ['padpuk dyHkuu. B3anmuo
' oOpaTHbIE QYHKLIUH
3.9 O6nacTp onpenesieHus] 1 MHOKECTBO 3HaueHU GyHkuu. Hymmn ¢yHKimm.
' [TpomesxyTku 3HAaKOTIOCTOSIHCTBA. UeTHBIC U HEYETHBIE (DYHKIIUH
33 CrerneHHas QyHKIUS C HATypaJIbHBIM U LIETBIM MOKa3aTeneM. Ee cBolicTBa
' u rpaduk. CBoiicTBa U TpaduK KOpHS N-0¥ CTETICHH
34 TpuronomeTrpuueckass OKPY>KHOCTb, OIpENeNIeHne TPUTOHOMETPUYECKUX
' (GYHKITUH 9HCIIOBOTO apryMEHTa
4 Havana maTemaTudeckoro anammsa
41 ITocnenoBaTeabHOCTH, CcrIocOOBI 3aJlaHUs MMOCJIEA0BATEILHOCTEH.
' MOHOTOHHBIE TTOCIETOBATEILHOCTH
Apudmernyeckas u reoMmeTpudeckas nmporpeccuu. beckoHeuHo yobIBaromas
4.2 reomerpuueckass  nporpeccus. CymMma  OECKOHEUYHO  yOBIBaromiei

reoOMeTpUUecKoM  mporpeccur.  @opmylia  CIOXHBIX  IPOLEHTOB.
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Hcnonb3oBaHue Nporpeccuu sl pelieHus] peasibHbIX 3a/1a4 MPUKIAIHOTO
Xapakrepa

MHoOXkecTBa U JIOTUKA

5.1

MHoOkecTBO, ornepanuu HajJ MHOXKecTBamu. J(uarpammsl Oiinepa — Benna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O — ammapara il ONKMCAHUSA
peanbHBIX MPOIECCOB U SIBJICHUMN, IPU PEIICHUU 33/1ad U3 APYTUX YUECOHBIX
IIPEIMETOB

5.2

OHp@I[eJICHI/Ie, TeOpCMa, CICACTBUC, JOKA3ATCIBLCTBO

TGOpI/ISI BepOHTHOCTeﬁ N CTaTUCTHUKA

6.1

[IpencraBnenne AaHHBIX C TOMOIIBIO Tabmui u guarpamm. CpemHee
apupMeTHIeCKOe, MeIMaHa, HauOoJIbIIee M HAMMEHbIIIee 3HAaUCHUS, pa3Max,
JUCIIEPCUS M CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB

6.2

CnydaiiHbple  9KCHEpUMEHTHl  (ONBITBI) M CIy4yailHble  COOBITHS.
DOnemeHTapHble COObITUSL (MCXOJbI). BeposTHOCTH CiydailHOrO COOBITHS.
bnuzocte wactoTel W BeposiTHOCTH  cOObITHH. Cily4ailHble  OIBITHI
C PaBHOBO3MOKHBIMM 3JIEMEHTApHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITHI
B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU

6.3

Onepannu HaJl COOBITUSIMU: TIEpECeUeHrE, 00bEIUHEHHE, IIPOTUBOIIOIOKHBIE
cobbIThs. J{narpammel Ditiepa. @opmysia CI0KeHHUST BEpOSTHOCTEH

6.4

VYciioBHas BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEU. [lepeBo ciyyallHOTro
akcriepuMenTa. @opmyia MmoaHoM BeposTHOCTH. HezaBucumbie COOBITHS

6.5

KombunaTopHoe npaBuino ymuoxkeHus. [lepecranoBku u hakropuan. Yucio
coueranuii. Tpeyronpauk [lackans. ®opmyna 6Ounoma Herotona

6.6

bunapHbIil cydaiiHbIN ONBIT (MCOBITAHUE), YCIIEX U Heynaya. He3aBucrumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIHBITAaHUNM 10 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX HCNbITaHUN bepHymmn

6.7

Cnyuaitnas BenuuuHa. Pacnpenenenwe BeposTtHocTei. [[uarpamma
pacnpenenenus. [I[pumepsl pacnpenenesuii, B TOM YUCJIE TEOMETPUUECKOE U
OMHOMHAITEHOE

I'eomeTpus

7.1

OcHOBHbIE TOHATHS  cTepeoMeTpuu. Touka, mOpsiMas, IUJIOCKOCTb,
npocTpadcTBo. [loHSATHE 00 aKCMOMATHYECKOM TIOCTPOCHHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIECTBUS U3 HUX

7.2

B3anmHOe pacnonokeHune MpsSMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECH,
MapajyieJbHbIE M CKpEeIIUBarommecs mnpsMeie. llapamnenbHOCTh MpAMBIX
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U IUIOCKOCTEW B IIPOCTPAHCTBE: MapajulesIbHBIC NPsIMbIE B IPOCTPAHCTBE,
NAapaAJJIEIBHOCTh TPEX MNPAMBIX, MAPALICIBHOCTh INPAMON M IUIOCKOCTH.
Yrael ¢ COHAampaBiICHHBIMM  CTOPOHAMH, VYOI MEXAYy IPSAMBIMU
B IIpocTpaHcTBe. llapajieabHOCTh MIOCKOCTEN: MMapalIe/IbHbIE IIOCKOCTH,
CBOMCTBA IapaUIeIbHBIX IUIOCKOCTEW. [Ipocreimme npocTpaHCTBEHHBIE
Gurypsl Ha IUIOCKOCTH: TeTpa’ap, KyO, Napajulesienure]l, MOCTPOCHUE
CeYeHUN

7.3

ITeprieHAUKYIISIPHOCTD IPSMOU U INIOCKOCTHU: NEPIEHANUKYIISIPHBIE IIPSIMbIE B
IIPOCTPAHCTBE, IpsAMBIE  NApajUleibHblE U IEPHEHAUKYJSAPHBIE K
IIJIOCKOCTH, IIPU3HAK MEPIIEHAMKYIJISIPHOCTH IPSIMOU U IIJIOCKOCTH, TEOpEMA O
IPSAMOW NEPIECHAMKYIAPHOU IUIOCKOCTH. YTJIBI B INPOCTPAHCTBE: YIOJl
MEXJIYy IpPAMOM M IUIOCKOCTBIO, JBYIPAaHHBIM YroJl, JUHEUHBIA YroJl
JIBYI'PaHHOIO yria. llepneHauKkyssp 1 HaKJIOHHBIE: pACCTOSIHUE OT TOUYKH [0
IUIOCKOCTH, PacCTOSIHUE OT MPAMOMN JI0 MJIOCKOCTH, MPOEeKIMs (GUrypbl Ha
IIJIOCKOCTB. [TeprieHAUKYIAPHOCTH IIJIOCKOCTEM: IIPU3HAK
NEPIICHAUKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o Tpex NepreHauKyJsipax

7.4

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHUKA, BHIMTYKJIbIE
Y HEBBINYKJIbIE MHOTOI'DAHHUKHU, pa3BepTKa MHororpasHHuka. Ilpusma: n-
yrojbHasl IIpU3Ma, I'PaHW W OCHOBAHUS IPU3MBI, IIpsMas M HAaKIOHHas
npu3Mbl, OOKOBasi W TOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen,
IIPSMOYTOJIBHBIN Tapajijiesenurnes U ero ceorcrsa. [Iupamuaa: n-yronbHas
NUpaMKIa, TPaHU ¥ OCHOBAaHUE MUPAMUJIbl, OOKOBAs U MOJHAs TOBEPXHOCTD
NUpaMU/bl, TMpaBWIbHAs M YCE€UEHHas MNHpaMHAa. ODJIEMEHThl HPHU3MBbI
U rnupamuabl. IIpaBUiIbHBIE MHOTOTPAHHUKHU: IIOHATHE MPABUIBHOTO
MHOT'OTPAaHHUKA, IPABWIbHAS IIPU3Ma U IIPaBUIbHAs MIUPAMUA, IPABUIIbHAS
TpeyrojibHas TUpamMuAa W TPaBHIbHBIN TeTparap, kyd. [IperncraBinenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTa3JIp, AOJEKa’Ap U ukoca’a CeueHus
IIPU3MBbI U IIHPAMUIBI

7.5

CummMmeTrpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTH. ODJIEMEHThl CHUMMETPUM B NHpPaAMHIAX, MNapajuielienunenax,
IIPABWJIBHBIX MHOIOTPAHHUKAX

7.6

Boluncnenue 5351€MEHTOB MHOTOTPAHHUKOB: pelpa, UaroHaid, YrJbl.
[Tnomanps 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTU MPSIMOI TIPU3MBI,
IUTONIAIh OCHOBAaHHM, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU TIPHU3MBI.
[Tnomanps GOKOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOW MUPAMUIBI,
TeopeMa O TUIONIaaAK yceueHHOU mupamuisl. [lonstrue 06 ooveme. OObeM
MAPAMU/JIbI, TPU3MBbI

7.7

[Tomo6upie Tema B mpocTtpaHcTBE. COOTHOIICHHUS MEXKAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00BEMaMU MOIOOHBIX TEI
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11 KJIACC
IIpoBepsiemble TpeOOBaHMSA K Pe3y1bTATAM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbLHOM
NporpaMMmblI
Kon [IpoBepsiemMble MpeMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOMN MPOrPaAMMBI CpETHEr0 00IIero 00pa3oBaHus
pe3ynbTaTa
1 Hucna v BIYUCICHUS
OnepupoBaTh MOHATHAMU: HATYPATBHOE, 1I€JI0€ YMCII0; UCTIOJIH30BATh
1.1 MPU3HAKU JIETUMOCTH IEbIX YUCEeN, Pa3oKeHUE YKCiia Ha TPOCThIe
MHOHUTENH JIJIS pelIeHUs 3a71a4
1.2 OniepupoBaTh MOHATHUEM: CTETICHB C PAllUOHAJILHBIM MTOKa3aTEIeM
13 OnepupoBaTh  TMOHATUAMH:  Jiorapudm  4Ymcia,  JECATUYHBIC
' U HATypaJIbHBIC JTOTapU(PMBI
2 YpaBHEHHS U HEPABEHCTBA
[IpuMensTh CcBOWCTBa CTemeHU Uil TpeoOpa3oBaHUs BBIPAKEHUM,
2.1 ONEPHUPOBATH NOHATUAMU: NTOKA3aTEIIbHOE YPaBHEHNE U HEPABEHCTBO;
peuaTh OCHOBHBIE TUITBI TIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BrimonHaTh ipeoOpazoBaHus BeIpAXKEHUH, COJIepKaIUX JIOTapu(mbl;
99 ONEPHUPOBATH HNOHATUSIMU: JorapupmMuyecKoe ypaBHEHHE
' U HEPaBeHCTBO; pEIIaThb OCHOBHBIE THUIIBI JIOTApU(DMHUUECKHUX
YpPaBHEHUH U HEPABCHCTB
2.3 HaxoauTs pemieHns npocTeHmX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEWHBIX YypaBHEHUW U €€
2.4 pELICHUE; UCITOIB30BaTh CUCTEMY JINHENHBIX YPABHEHUM JJIS1 PEILICHUS
MPaKTUYECKUX 3a]1a4
25 Haxomute pemieHuss npOCTEHMIIMX CUCTEM M COBOKYITHOCTEU
' palMOHATbHBIX YPABHEHUN U HEPABEHCTB
MogaenupoBarh peaidbHblE CUTYallUH Ha SI3bIKE ajareOpbl, COCTaBIATH
26 BBIPQ)KCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3a]1a4H,
' UCCJIEI0BaTh IMOCTPOEHHBIE MOJEIM C MCIOJIb30BAHUEM alapara
anreOpbl
3 OyHKIMK U rpaduKu
OnepupoBaTh MOHSTUSIMH: TEpUOANYECKasT (DYHKIUS, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIUU, TOUKH SKCTpeMyMa (QyHKIUU, HAUOObIlIee
' Y HauMEHbIIIee 3HAaYEHUs (PYHKIIUHU HA TPOMEKYTKE; UCTIOIb30BaATh UX
TJ1s1 UccrieqoBanus (DYHKIIUM, 3aIaHHON Tpad)KOM
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OnepupoBathb MOHATUSMU rpaduku MOKAa3aTeJIbHOM,
3.2 JA0rapu(PMUYECKON U TPUTOHOMETPUUECKUX (PYHKIIMI; H300paxaTh UX
' HAa KOOpPJMHATHOM IUUIOCKOCTH U HCIOJb30BaTh [UJISl PEILICHUS
YPaBHEHUH U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTU TrpaduKu JTUHEHHBIX
3.3 YPaBHEHHI W HMCHOJB30BaTh UX JUISl PEIIEHUS CUCTEMbI JIMHEHHBIX
YPaBHEHUM
3.4 Ucnonb3oBaTh rpagukd (QyHKIUN ISl UCCIENOBAaHUS MPOIECCOB
' Y 3aBHUCHUMOCTEHN U3 IPYTUX YYEOHBIX NUCIUIINH
4 Havana matematrnuyeckoro anaimsa
OnepupoBaTh MOHATUSAMU: HENpepbIBHAS (DYHKIMS, MPOU3BOJHASA
4.1 (GYHKIIMU; HMCHOJIb30BaTh T'€OMETPUUYECKUM W (PU3MYECKUH CMBICI
IPOU3BOJIHOM JJIs peIeHUs 3a1a4
49 Haxomute mnpou3BOAHBIE 3JIEMEHTAPHBIX (YHKIUN, BBIYUCIATDH
' IPOU3BOJIHBIE CYMMBbI, TPOU3BEACHUS, YACTHOTO (DYHKITHIA
Hcnonb3oBaTh MPOU3ZBOAHYIO ISl HcclefoBaHus  (GYHKIMU HA
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSTh PE3YyJIbTAaThl HCCIIEI0BAHUS
K IMTOCTPOEHUIO IPaPUKOB
44 Hcnonp30BaTh MPOU3BOAHYIO 11 HAXOXKIEHUS HAUITYUYLIEro PEeIICHUS
' B [IPUKJIAJIHBIX, B TOM YHCJIE COLUUATIBHO-9KOHOMHYECKHUX, 3a/1a4ax
45 OnepupoBaTh NOHIATHSIMHU: TEPBOOOpa3HAsT U WHTETpaj; MOHUMATh
' TCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaia
46 Haxomute mnepBooOpa3Hble 3JIeMEHTAPHBIX (YHKIMMA, BBIYUCIATDH
' uHTerpai mo popmyne Hetotona — JleliOuuma
Pemate npukimagHele  3aJadd, B TOM  YHUCJIE  COLIMAJIBHO-
4.7 SKOHOMUYECKOr0 U (U3MYECKOTO  XapakTepa,  CpeacTBamMH
MaTEMaTU4YECKOr0 aHaJIn3a
5 Teopust BEpOSITHOCTEN U CTATUCTHKA
51 CpaBHMBaTh  BEpPOSITHOCTH  3HAYEHUW  CIy4yalHOH  BEJIWYMHBI
' [0 PacIpeIesICHNIO UK C IOMOLIBIO JUArpaMm
OnepupoBaTh NOHATHEM MAaTEMAaTHYECKOTO OXXHMJAHHS, MPUBOJIUTH
5.2 OpPUMEPBl TOrO, KAaK NPUMEHSETCS MAaTEMaTUYECKOE OKUJAHUE
' CIIy4ailHOM BEIWYMHBI, HAXOAUTh MATEMAaTHYECKOE OKHUJAHUE IO
JAHHOMY pacHlpeeIeHUI0
5.3 NwmeTh nipeacTaBiaeHue 0 3aKOHE OOJIBIITUX YHCE
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5.4 Nmets npeacraBieHne 0 HOPMAJIBHOM PacCIpeAcICHUN
6 I'eomeTpus
OnepupoBaTh  MOHATHAMH:  IWJIMHAPUYECKAs  IOBEPXHOCTH,
6.1 oOpa3yrolue MUWINHIPUYECKON MOBEPXHOCTH, LUIUHIP, KOHUYECKAS
' NOBEPXHOCTb, O0pa3ylolMe KOHUYECKONW MOBEPXHOCTH, KOHYC,
chepuueckasi MOBEpXHOCTh
6.2 Pacnio3naBaTh Tena BpaieHus (IMIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CIOCOOBI OJYYEHHUS TEJ BPAIICHUS
6.4 KnaccuduimpoBath B3aMMHOE pacnoioskeHue chepbl U TNIOCKOCTH

Ol'IepI/IpOBaTB INOHATUAMMN.: HIB,pOBOﬁ CCI'MCHT, OCHOBAHHUC CCIMCHTA,
6.5 BBICOTA CCTMCHTA, HlapOBOﬁ CJ'IOfI, OCHOBAHHC IIapOBOT'0 CJI0A, BBICOTA
mapoBOro CJo4, map0B0171 CCKTOp

Brruncnare oObEMBI U jiomaau HOBCpXHOCTCI;’I TCJI BpalllCHMHA,
TCOMCTPHUUICCKUX TCJI C IPUMCHCHUCM q)OpMyJ'I

6.6

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BIUCAHHBIM B cdepy H
6.7 ONMMCAaHHBIA OKOJIO cephl, chepa, BIUCaHHAsT B MHOTOTPAHHUK WM
TEJIO BpallCHHUS

BbluucisaTh  COOTHOIICHUS MCXKIY IUIoIIAaIsIMU HOBGpXHOCTCﬁ

6.8
1 00beMaMu MTOJO0OHBIX Tell
6.9 N300paxath nu3ydaeMble (GUTYpBI OT pYKH U C IPUMEHEHUEM ITPOCTHIX
' YEepPTEIKHBIX HHCTPYMEHTOB
BEIMOTHATE (BBIHOCHBIC) TUIOCKUE YEPTEKU M3 PUCYHKOB TPOCTHIX
6.10 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUYCHHUS Tell

BpAILICHUS

N3BnekaTh, MHTEPIPETUPOBATH U MPEOOPA30BHIBATH HHPOPMALIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (DUTYpax, MPEJCTABICHHYIO Ha
YepTexKax U pUCYHKax

[IpumeHSTH rCOMETPUICCKHE baKThI TUTS perieHus
6.12 CTEPEOMETPUUECKUX 3ajJlad, MPEANOJIararoiiX HECKOJIbKO IIIaroB
peleHus, €CJIM YCIOBHS IPUMCHEHHS 3a/1aHbI B IBHOU (hopme

6.13 OnepupoBaTh NOHSATHUEM: BEKTOP B IPOCTPAHCTBE

BrinmonHsaTh I[GﬁCTBPIH CJIOKCHHUS BCKTOPOB, BbIYUTAHHUA BCKTOPOB H

6.14 YMHOKE€HHSI BEKTOpA Ha YUCJI0, OOBACHATH, KAKHMH CBOMCTBAMU OHHU
0071a1a10T
6.15 [IpumMeHsTh TpaBUIIO TApasUICICIUIE A TP CIIOKEHUH BEKTOPOB
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6.16

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
Yyrojl MeXAy BEKTOpPAMHM, CKaIIpHOE IPOU3BENECHUE BEKTOPOB,
KOJUTMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

HaxoauTe cyMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA HA YKCIIO, YTOJl
MEXIy BEKTOpaMH, CKaJIsIpHOE MPOU3BEACHHE, PACKIAAbIBATh BEKTOP
10 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

33I[aBaTB IIIOCKOCTH YPABHCHHUCM B HeKapTOBOﬁ CUCTCMC KOOpAWHAT

6.19

Pemats HpOCT@ﬁIHHG TCOMCTPUYCCKHUEC 3aJlail Ha TIPUMCHCHUC
BCKTOPHO-KOOPANHATHOI'O METOAA

6.20

Pemiate 3aa4u Ha J0Kas3aTCJIbCTBO MATCMATHYCCKUX OTHOIIICHUM
U  HaXO0XIACHUC TCOMCTPHUYCCKUX BCJINMYUH TIIO o6pa3uaM N
aJIrOpUTMaM, MMPpUMCHSAA HN3BCCTHBIC MCTOAbI npn  pCIICHUHN
CTaHAAaPTHBIX MATCMATHYCCKHX 3a1a4

6.21

[IpuMeHATh NpoCTEHIINE MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHMKAalIHOHHBIE CHCTEMBI INPU PEUIEHUH CTEPEOMETPUUECKUX
3a1a4

6.22

HpI/IBOIII/ITB IMPUMEPBI MATCMATHYCCKHUX BaKOHOMepHOCTGﬁ B IIpUpOAC
" JKU3HHU, PACIIO3HABATH ITPOABJICHUC 3aKOHOB I'COMCTPHUHN B HCKYCCTBC

6.23

[IpuMeHATh TOJNIyYeHHbIC 3HAHUS Ha TPAKTUKE: aHAIU3UPOBATH
peallbHbIC CUTYAIlUU U MPUMEHSATh M3YUYCHHBIC IMOHSATHS B IPOIECCE
MOMCKA PEIIeHUsS MaTeMaTH4YeCKh CHOpMyITHMpPOBaHHON MPOOIEMBI,
MOJICIMPOBATh  peallbHbIC CUTyallud Ha SI3bIKE T'COMETPHH,
UCCIIEJIOBATh  TOCTPOCHHBIE  MOJCIM  C  HCIOJIh30BAHHEM
TCOMETPUYCCKUX TOHATHA M TEOpEM, ammapara ajireOphl, perniarh
PAKTUYECKUE 3a/1aU, CBSI3aHHBIE C HAXOXXJECHUEM TeéOMETPUUYECKHUX
BEJIMYUH

IIpoBepsiemble 3J1eMEHTHI COlePsKAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 Yuca 1 BBIYUCIICHUSA
1.1 | Harypanbnble u uemibie yucia. [lpusHaku 1e1uMoCTH LEbIX YUCET
1.2 CreneHb ¢ palMOHAIBHBIM NTOKa3areneM. CBOMCTBA CTENIEHH
1.3 Jlorapudm uuncna. JleciTUUHbIE U HATYpalbHbIE JIOTapU(MbI
2 VYpaBHEeHUS U HEPABEHCTBA
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2.1 |IIpeoOpa3zoBaHue BbIpaKEHUM, COAEPKALIUX JOTapUPMbI
59 [IpeoGpa3zoBaHue BbIpaXKEHUH, COAEpXKAIIMX CTENEHU C pPalUOHAIbHBIM
' ITOKa3aTeENEM
2.3 | IIpumepsl TPUTOHOMETPUYECKHUX HEPABEHCTB
2.4 | IlokazaTenbHble ypAaBHEHUS U HEPABEHCTBA
2.5 | Jlorapupmuuecknue ypaBHEHUsI U HEPABEHCTBA
26 CucreMbl TMHEHHBIX YpaBHEHUN. Pelienne npukiaaHbIX 3a7a4 ¢ MOMOIIBIO
' CHCTEMBI JIMHEWHBIX YPAaBHEHUU
2.7 | Cuctembl M COBOKYITHOCTH PAIlMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
[IpumeHnenue ypaBHEHMI, CHCTEM U  HEPABEHCTB K  PEIICHHUIO
2.8 | MareMaTHyecKMX 3aJlay U 3a]a4 U3 pa3IuvHbIX 00acTel HayKu U pealbHOM
KU3HU
3 OyHKIMYU U rpaduKu
Oynkuusa. [lepuogmueckne dyHkumu. IIpomMexyTkn MOHOTOHHOCTH
3.1 ¢ynkuuu.  Makcumymbl U MUHUMYMBl  QyHkiuu.  HawuOGonbiiee
U HauMeHbIIlee 3HaueHre QYyHKIIUU Ha TIPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIIHH, KX CBOMCTBA U Tpaduku
3.3 |IlokazarenbHas u morapudmuyeckas GyHKIIUU, UX CBOHCTBA U rpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKIUN ISl pelIEHUs] YPAaBHEHUHN U IMHEHHBIX
' CUCTEM
Ucnonb3oBanue rpadukoB (GYHKIHA JUIsI HUCCIAEAOBAHHS TPOIECCOB U
3.5 |3aBHCHMOCTEW, KOTOpBbIC BO3HUKAIOT MPHU PEHICHHH 3a1ad W3 JPYTHX
y4eOHBIX IPEIMETOB U PEANbHON KU3HU
4 Hauana maTemaTHueckoro aHaiausa
4.1 | HenpepsiBHble pyHKIMHU. METOA HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB
4.9 [IpousBonnass ¢yHkuu. ['eomeTpudeckuii W (PU3HYECKUH  CMBICIT
' POU3BOAHOM
43 [IpousBomHble  dneMeHTapHBIX  QyHKImMA.  DopmMynsl  HAXOXKICHUS
' IPOU3BOHON CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIMI
[Tpumenenne mMpou3BOIHOM K HCCIIeIOBAaHUIO (DYHKIIUI HA MOHOTOHHOCTh U
44  |skctpemymbl. HaxoxaeHue HauOONBIIETO W HAUMEHBIIETO 3HAYCHHS
(GyHKITMY Ha OTpE3Ke
[IpuMeHeHre TPOM3BOTHOW [JIsI HAXOXKIEHUS HAWIYYIIEro pEeHIeHHs B
4.5 |mpUKIAgHBIX 3a]avax, A ONpPEIENeHUs CKOPOCTH Mpolecca, 3aJaHHOTO

dbopmynoit uinu rpagukom
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4.6

[lepBooOpa3znas. Tabauna nepBooOpa3HbIX

4.7

Wnterpan, ero reomeTpuyeckuid U (U3MYECKUl cMbICH. Bpiuncienue
uHrerpana no gopmyne Hetotona — Jleitbuuna

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

YucioBple XapakTEpUCTUKU  CIYYaWHBIX BEJIWYMH: MaTEMaTHYECKOE
0KUJIaHUE, JUCTIEPCHUS U CTAHIAPTHOE OTKIIOHEHUE. [Iprmepsl mpuMeHeHust
MaTEeMaTUYECKOr0 OXKHJAHHUS, B TOM 4YHCJIE B 3ajJadyax M3 ITOBCECIHEBHOM
KU3HU. MaTeMaTuueckoe OXujaHue OWHApHON CiIydalHOW BETUYUHBI.
MaremMaTnyeckoe 0KHIaHUE CyMMBI CIIyYaliHbIX BEJIWYMH. MaTtemaTtnueckoe
OXKHMJIAaHWE U  JUCIEPCUsS  TCOMETPUUECKOTO HM  OMHOMHUAIBHOTO
pacupeneneHuin

5.2

3aKkoH OONBIIMX YHCEI W €ro pojb B HayKe, MPUPOAEC U OOIIECTBE.
Br16opouHbIit MeTO UCCIe0BAaHUN

5.3

[IpuMepbl HENpephIBHBIX CIy4YalHBIX BEJIWYMH. [IOHATHME O IUTOTHOCTH
pacnpeneneHus. 3anadyu, NPUBOASIIME K HOPMAJIBHOMY PacCIpENeIICHUIO.
[loHsiTHE O HOPMATIBLHOM pacHpeaeICHUN

I'eomeTpus

6.1

Hunuaapuyeckas MOBEPXHOCT, oOpasytoiue WIMHAPUYIECKON
MOBEPXHOCTH, OCh IUIUHAPUYECKON ToBepXHOCTH. [{unuuap: ocHoBaHUsT U
O0KOBasi MOBEPXHOCTh, 00pasyrolas U OCh, IJIOMIATh OOKOBOW M TOJHOM
MOBEPXHOCTHU

6.2

Konnueckass moBepXHOCTh, 00pa3yomue KOHUUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKOW TMOBEPXHOCTH. KOHyC: OCHOBaHME W BEpIIMHA,
oOpazyrorias ¥ 0Ch, IJIOMIA/Ib OOKOBOW U MOJIHON MOBEPXHOCTH. Y CCUCHHBIN
KOHYC: 00pa3yoliyie U BICOTa, OCHOBAHUS M OOKOBAs IIOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, AUAMETP, IUIOMIAIb MOBEPXHOCTU C(hephl.
Bszaumuoe pacmnomnoxkenue cdepbl U TUIOCKOCTH, KacaTelbHas TUIOCKOCTh K
chepe, miomanb chepsl

6.4

N306pakeHne Ten BpalieHus Ha MI0cKocTH. Pa3BepTka uinHIpa 1 KOHyca

6.5

KoMmOuHanmu Ten BpameHWs ©W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBIA OKOJIO cdepshl, chepa, BIUCAHHAS B MHOTOTPAaHHUK, WIIN TEJO
BpAaILICHUS

6.6

[Tonsitue 06 o6beme. OCHOBHBIE CBOMCTBA 00BEeMOB Tell. Teopema 00 o0beme
MPSMOYTOJIFHOTO TIapaJIJIeNIeTUIe a U CIeACTBUS u3 Hee. O0beM IIIHHIpA,
KoHyca. O0beM I1apa U MIoimaab chepsl
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6.7

[TogoOnbie Tenma B mpocTtpaHcTBE. COOTHOIIEHUS MEXAY TMUIOMAIIMU
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX Tell

6.8

Ceuenuss uuauHApa (MapawieJbHO W MEPIEHIUKYJISIPHO OCH), CEUECHHS
KOHyca (IapajuleIbHOE OCHOBAaHUIO M IPOXOASILEE Yepe3 BEpIIUHY),
CEYeHHMs I11apa

6.9

BekTop Ha tutockocTH 1 B mpocTpancTBe. CII0KEHHE W BEIYUTAHHE BEKTOPOB.
VYMHOKEHHE BeKTOopa Ha 4HCIO0. Pa3nokeHue BEKTOpa IO TpeM
HEKOMIUTaHAPHBIM BekTopam. [IpaBuiio napasienenunena. Penienue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM TPABUJI ICHCTBUN C BEKTOpaMHU

6.10

[IpsMoyronpHass cucremMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThel
BekTopa. lIpocrelimne 3amaun B KOOpAMHATAX. YTOJ MEXIY BEKTOPaMH.
CkansipHo€ NMpOU3BEAECHUE BEKTOPOB. BRIUKMCIEHUE YTIIOB MEXKAY MPAMBIMU
U MIOCKoCcTSIMU. KOOpIMHATHO-BEKTOPHBI METOA MPU  PELICHUU
F€OMETPUYECKUX 3a/1a4
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IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP)KAHMS IIO MATEMATHUKE

JUis IpoBeeHUsT €AMHOTO TOCYIapCTBEHHOIO K3aMEHa 110 MaTeMaTHUKe (fajiee —
EI'D mno wmaremaTuke) HCIOJNb3YETCS MepedeHb (Koau(dukaTop) MpOBEpSIEMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa30oBaTeNIbHOM IPOrpaMMBI
cpenHero oOiero oopa3zoBaHusi U 3JIEMEHTOB cojepxkanud. [Ipu nposenennu EI'D mo
MaTeMaTuke 0a30BOro YpoBHS M3 mepeuHs (Koaudukartopa) BbIOMPAIOTCS TMO3HIIMH,
COOTBETCTBYIOLME (heaepanpbHO pabouell mporpaMMe MO MareMaThke (0a30BbIN
YPOBEHB)

IIpoBepsiembie Ha EI'D mo maTemaTnke TpeOOBaHUS K Pe3yJibTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus

Kon [TpoBepsiemble TpeOOBaHUS K PEIMETHBIM PE3yJIbTaTaM OCBOCHHS
TIPOBEPSIEMOTO OCHOBHOM 00pa30BaTeILHON MPOTrpaMMBbl CPETHETO OOIIIETO
TpeOOBaHUS 00pa3zoBaHwMsI

1 Bnanenne meromaMu JI0Ka3aTeabCTB, AITOPUTMAMH PEUICHUS 3a/1ad;

yMeHHe (OpMYyJIUPOBaTh M ONEPUPOBATH MOHITHUSIMHU: OTpEICIICHUE,
aKCcMoMa, TeopeMa, CJICIICTBUE, CBOMCTBO, NMPHU3HAK, JOKAa3aTEeIbCTBO,
paBHOCWJIBHBIE  (OPMYJIUPOBKH,  TPHUMEHATh  HX;  YMCHHE
dbopmynupoBaTh 00paTHOE W MPOTHBOIOJOKHOE YTBEPXKICHHE,
NPUBOAWTh TIPUMEPHl M KOHTPIPHUMEPHI, HWCIIOIB30BaTh METOJ
MaTeMaTHICCKOU VHTYKIIAH; IPOBOJNTH JI0Ka3aTeIbHbIC
pacCy>KIeHusi TpU pEIIeHUH 3a7a4, OILEHUBATh JIOTHYECKYIO
NPAaBWIBHOCTh PACCYXKJICHUW; YMEHUE OINEPUPOBATH IMOHSATHUSIMHU:
MHOKECTBO, MOJAMHOECTBO, OMEpaIlly HaJ, MHOKECTBAMH; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i ONUCAHUS
pEaNbHBIX MPOIIECCOB U SIBIICHUH U MPU PELICHUU 3a/a4, B TOM YHCIIE
U3 JPYTuX y4eOHBIX MPEAMETOB; YMEHHE ONEPHPOBATH MOHATHSIMU:
rpad, cBsi3HBIN Tpad, mepeBo, MUKI, Tpad Ha TUIOCKOCTH; YMEHHE
3alaBaTh W OMUCHIBaTH  rpadpl  Pa3IUYHBIMA  CIOCOOaMU;
UCTIOJIb30BaTh rpadbl MPU PEIICHUH 33124

2 YMeHune onepupoBaTh MOHITUAMU: HATYPAIBHOE YUCIIO0, LIEIIOE YUCIIO,
CTEIEHb C ILENbIM IMOKa3aTeJeM, KOPEHb HATypaJlbHOW CTEICHH,
CTEIIEHb C PAllMOHAIBHBIM [MOKA3aTEIEM, CTENIEHb C IEMCTBUTEIbHBIM
nokaszaTtesieMm, Jorapudm 4Yucia, CHHYC, KOCHHYC U TaHIEHC
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IPOU3BOJIBHOIO YHUCIA, OCTaTOK MO MOJIYJIO, PalMOHAIBHOE YHCIIO,
UppALMOHAIBHOE  YHUCJIO, MHOXKECTBA  HATYpPaJbHBIX,  LEJBIX,
palMOHANIbHBIX, JCHCTBUTENBHBIX YHCET; YMEHHE HCIOJIb30BaTh
NPU3HAKU JIETUMOCTH, HAMMEHBIINI OOLIUH IeTUTENb U1 HAUMEHbIIIEe
oO1ee kpaTHoe, anroput™ EBkina npu penieHuu 3ajayd; 3HaKOMCTBO
C pa3IMYHBIMU TO3ULIUOHHBIMH CUCTEMAMU CUMCICHUS; YMEHHE
BBITNIOJHSATH BBIUKUCICHUE 3HAUCHUH U PpeoOpa30BaHusl BIpAXKEHUN €O
cTeneHs MM U Jorapudpmamu,  npeoOpa3oBaHus  JPOOHO-
pallMOHAJILHBIX BBIPAXKEHUW;, YMEHHE ONEPUPOBATH MOHATHIMU:
MOCJIEIOBATENIBHOCTD, apu(pMeTHUecKas porpeccusi, reoMeTpruueckas
nporpeccusi, 0€CKOHEUHO yObIBaroIIasi TeOMEeTpUUEcKasl Mporpeccus;
yMEHHE 3a7aBaTh IOCIEJOBATEIbHOCTH, B TOM YHUCJE C IMOMOIIbIO
PEKYpPpEHTHBIX  (opMyll; yMEHHUE ONEpUpPOBATH  MNOHITHSIMU:
KOMIUIEKCHOE YHCJIO, COMPSKEHHbIE KOMIUIEKCHBIE YMCia, MOAYNb U
apryMeHT KOMILUIEKCHOTO yHucia, (hopMa 3almucu KOMIUIEKCHBIX YUCE
(reomeTpuyecKas, TPUTOHOMETpUUYECKasi U ajireOpanyveckas); yMeTh
POU3BOJIUTH apUMETUYECKUE EHCTBUS C KOMIUIEKCHBIMU YUCIIAMM;
OPUBOJIUTH  TPUMEPHl  HCMHOJB30BAHMS  KOMIUIEKCHBIX  YHWCEN;
ONEepUPOBATh MOHATUAMU: MaTpula 2 X 2 u 3 X 3, onpenenuTelib
MaTpPHUIIbl, TEOMETPUUECKUIN CMBICI OMPEIETUTENS

YMeHue oneprupoBaTh MOHATUSIMU: pallMOHAIbHBIE, UPPAIMOHATIBHBIC,
MoKa3aTelIbHbIE, CTETICHHBIE, JIOTapu(PMUIECKHe, TPUTOHOMETPHUUIECKUE
YpaBHCHUS M HEPABEHCTBA, HUX CHUCTEMBI; yYMEHHUE OIEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXJECTBEHHOE npeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHCHUW U HEPaBEHCTB,
PaBHOCUJIBHOCTh YPaBHEHUW, HEPABEHCTB M CUCTEM; YMEHHUE pEIlaTh
YpaBHEHHUS, HEPABEHCTBA W CHUCTEMBI C IIOMOIIBIO PA3IUYHbBIX
MIPUEMOB; peIlIaTh YPABHECHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
MIPUMEHATh YPaBHEHUSI, HEPABECHCTBA, WX CHUCTEMBI ISl PEIICHUS
MaTeMaTUYEeCKUX 3aJlad M 3aJad M3 Pa3IMUHbIX 00JacTeld HAyKU U
pEaTbHOU )KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (DYHKIMS, YETHOCTH (DYHKIIHH,
NEPUOJUIHOCTH () YHKIIUH, OTPAHUYCHHOCTh QYHKIIMHA, MOHOTOHHOCTH
byHKIIMK, OSKCTpeMyM (GYHKIMH, HAWOOJbIIEe ¢ HAaWMCHBIIEE
3HaueHWs (QYHKIUM HA TPOMEXKYTKE, HENpepbiBHAS (DYHKINS,
acuMnTOoThl Tpaduka (QyHKIHH, TEepBas W BTOpas MPOU3BOIHAS
GyHKIIMK, TEOMETpUYeCKHid M (HU3UIECKUN CMBICT TPOU3BOIHOM,
nepBooOpa3Hasi, OMNpPENCNICHHbIA HWHTErpaia; YMEHHE HaXOJIUTh
acuMnToThl rpaduka (YHKIUU; YMEHUE BBIYHCISTH MPOU3BOIHBIC
CYMMBI, IPOU3BEEHHUS, YACTHOTO U KOMIIO3UIIMU (P YHKIINI, HAXOAUTh
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ypaBHEHUE KacaTelbHOW K Tpaduky (GYHKIUH; yMEHUE HAXOJUTh
MPOU3BOJHBIE DJIEMEHTApHBIX (PYHKIMI; YMEHHE HCIOJb30BATh
MPOU3BOIHYIO JUIsl UCCIIEIOBAHUS () YHKIINHM, HAXOAUTh HAUOOJIBIIINE U
HAaMMEHbBIIINE 3HAYCHUS (DYHKIUN; CTPOUTh rpad)Ki MHOTOWICHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTUYeCKOro aHajdu3a;, MPUMEHSThH
NPOU3BOJHYIO  JUIS  HAXOXIEHUS  HAWIy4ylIero  peIICHUS B
OPUKIAIHBIX, B  TOM  YHCIE  COIMAIbHO-DKOHOMUYECKHUX U
dbu3uyeckuX 3a7avyax; HAXOJIUTh IUIOMIAAM M O0O0beMbl (QUTYp C
MOMOINBI0 HMHTETpaja; MNPUBOJAWTh MPUMEPHl MAaTEeMaTUYECKOTO
MOJICTUPOBAHUS C TTIOMOIIIBIO MU depeHInaTbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MNOHATUSAMU: Tpaduk GyHKUMH, OOpaTHas
GyHKIMSA, KOMIO3UIUSA QPYHKIMHI, THHEHas QyHKUMS, KBaIpaTUUHAS
GyHKIMSA,  pauMoHanbHas  (QYHKIMS,  cTeneHHas  QyHKUUSA,
TpUrOHOMETpUYeckre (GYHKIMU, OOpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKIIMK, MOKa3aTeiabHas W Jjorapupmuueckas (QyHKIMH; yMEHUE
CTPOUTH Ipa@UKN U3yYEHHBIX (PYHKIIUM, BBITOIHATH MPeoOpa3oBaHUs
rpadukoB QYHKIINI, UCMIOJIB30BATh I'PAPUKHU 1JIs1 U3yUEHHUS MPOIIECCOB
Y 3aBUCUMOCTEH, NPU pELIeHUH 3a/1a4 U3 IPYTUX YUEOHbIX IPEIMETOB
U 3aJa4 U3 peajbHOM XXU3HU; BbIpaxkaTb (OpMyJaMU 3aBUCHMOCTH
MEX]ly BEJIMYMHAMM; HCIOJIb30BaTh CBOWCTBA U Ipa@uKu (yHKIHIMA
JUIsl pelleHUs YpaBHEHUM, HEPAaBEHCTB M 3a4ad C IapaMeTpaMy;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PELICHU
YPaBHEHHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJa4ll Pa3HbIX TUIIOB (B TOM YHCIIE HA
MPOLIEHTHI, JOJU U YaCTH, HA JIBIXKEHUE, pabOTy, CTOMMOCTh TOBapOB
W YCIYyr, HaJOTHU, 3aJa4d W3 O00JIaCTH YIpaBJICHUS JIMYHBIMU
U CeMeWHbIMU (PHHAHCAMM), COCTaBISATH BBIPAKECHUS, ypPAaBHEHHS,
HEPAaBEHCTBA W MX CHUCTEMBl IO YCJIOBHUIO 33/Ja4M, HCCIIEI0BATh
MOJIYYCHHOE PEIICHUE M OIICHUBATH MPaBIOMOJ00HOCTh PE3YNIbTATOB;
YMEHHE MOJEIUPOBATH PEAIbHBIE CUTYallUM Ha SI3bIKE MATEMATHKH;
COCTaBJISITh BBIPAXKEHHUSI, YPABHEHUSI, HEPABEHCTBA U UX CHUCTEMBI I10
YCIOBUKO  3aJa4M,  MCCIEA0BATh  IIOCTPOEHHBIE  MOJEIH C
UCIIO0JIb30BAHUEM allfapaTta anreOpbl, HHTEPIPETUPOBATH MOTYyUECHHbBIH
pe3yJsbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeaHee apu(MeTHUECKOe,
MeuaHa, HanboJbIllee U HANMEHbBIIIEE 3HAUCHMS, pPa3Max, TUCIIePCHs,
CTaHJAPTHOE OTKJIOHEHHE YMCIIOBOIO HAaOOpa; yMEHUE HW3BJIEKATh,
UHTEPIPETUPOBATh UHPOPMAIMIO, TPEACTABICHHYIO B Ta0IuIaxX, Ha
auarpammax, rpadukax, OTpakalol[yl0 CBOHCTBa  peajbHbIX
IPOLIECCOB U SBJICHUMN; MPEACTaBIATh HUH(OPMALUIO C MOMOIIBIO
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TaOJIULl U JTMAarpaMM; UCCIIEI0BAaTh CTaTUCTUYECKUE JaHHBIE, B TOM
Yylyclie C MPUMEHEHHEM TIpadUUecKUX METOJO0B U JIIEKTPOHHBIX
CpeICTB; TpaUUecKH MCCIEAOBAaTb COBMECTHbIE HAOIIOACHUS
C IIOMOILBIO JUarpaMM PacCEeUBaHUs U JIMHEMHON pErpeccuu

YMeHue OIepUpoBaTh NOHATUAMM: CIYyYauMHBIA ONBIT U CIIyYalHOE
COOBbITHE, BEPOSTHOCTH CIYyYalHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSTHOCTh C MCIOJb30BAHUEM T'papuecKUX METOJO0B; MPUMEHATh
(GOpMyIIbI CIIOKEHUS U YMHOXKEHHSI BEPOSATHOCTEH, (POpMyIy MOTHOM
BeposiTHOCTH, (opmyny bepHymin, kKoMOuHaTopHbIE (HaKThl U
(GOopMyIbl; OLIEHMBATh BEPOSITHOCTH pPEAlbHBIX COOBITUH; yMEHHE
OMepUpOBaTh MOHATUSIMH: ClydailHas BeIUYMHA, paclpeneseHue
BEPOSTHOCTEH, MaTeMaTHUYEeCKOe OKHJIaHuE, JTUCTIEPCHS U
CTaH/JApTHOE  OTKJIOHEHHWE  CIy4yaHOM  BENWYMHBI,  (DYHKIMHU
pacnpeneneHuss ¥ IUIOTHOCTH PAaBHOMEPHOTO, I0Ka3aTeIbHOTO |
HOPMAJILHOTO  pACTIPEICICHU; YMEHHME HCIOJIb30BaTh CBOWCTBA
U3YYCHHBIX paclpeleNieHud nJisi peuieHus 3a7ad; 3HaKOMCTBO C
NOHSATUSIMHU: 3aKOH  OOJBIIMX YHUCEN, METOAbl  BBIOOPOUYHBIX
UCCJIEIOBAHUN; yMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJBIINX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUIX;, YMEHHE
ONEepUpOBaTh MOHATUSMHU: COYETaHHE, TePEeCTaHOBKA, YHUCIIO
COUETaHUM, 4YUCIO TepecTaHoBOK; OuHOM HploTOHA; ymeHHe
NPUMEHSITh KOMOMHATOpPHBIE (DAKTBI U PACCYXKACHHUS MJIsi PEIICHUS
3a/1ay; OIICHUBATh BEPOATHOCTH PEAIbHBIX COOBITHUI; COCTaBISAThH
BEPOSITHOCTHYIO MOJIETh U MHTEPIPETUPOBATH MOJTYyUYEHHBIN pe3yIbTaT

YMeHue ornepupoBaTh IMOHATHUSMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIJa, IUIOCKUU YIOJI,
JNBYIPaHHBIA yTOJI, TPEXTPAaHHBIM YroJl, CKPEUIMBAIOIIUECS IPSIMBIE,
NapaJUIEIbHOCTh U MEPHEHANUKYISIPHOCTD MPAMBIX U INIOCKOCTEH, YroJl
MEXKY MPAMBIMH, YTOJ MEXAY NMPSIMOU U IJIOCKOCTBIO, YTOJd MEXIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PaCCTOSIHUE
MEXKJIY MNOPSIMBIMH, PACCTOSAHUE MEXIAY IUIOCKOCTSMH; YMEHUE
UCIIOJIb30BaTh MPHU PEIICHUU 3a7a4 W3y4YeHHbIE (AKThI U TEOPEMBI
MJIAHUMETPUU; YMEHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPY>KaIOIIETO
MHpA;  CTPOUTh  MATEMATHYECKHME  MOAEAM C  MOMOIIBIO
F€OMETPUYECKUX TOHATUM W BEJIMYMH, PEUIaTh CBSI3aHHBIE C HUMH
MIPAKTUYECKUE 3aaYU

10

YMeHue onepupoBaTh NOHATUAMU: TIIOAL PUTYPBI, 00BEM QUTYDHI,
MHOTOTPaHHHK, TPABUIIbHBII MHOTOTPaHHUK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuielienunes, npu3Ma, nupamuna, Gurypa U HOBEPXHOCTD
BpalleHus, [WINHAP, KOHYC, map, chepa, miomaas chepsl, iomaib

11




denepanbHas padouas nmporpamma | Marematuka. 10—11 kinaccsl (0a30BbIi YPOBEHB)

HNOBEPXHOCTH MUpPaMUAbl, NPU3MBbI, KOHYca, HWIMHIpPA, 00beM KyOa,
IPSMOYTOJIBHOTO NapauIeNIEINIENd, TUPAMUIBI, IPU3MBI, [IWJIMH]PA,
KOHYCa, 111apa, pa3BepTKa IOBEPXHOCTH, CEYEHNs KOHYCA U LIWJINH]IPA,
napajuieJIbHble OCH WM OCHOBAHMIO, CEYEHWE IIapa, IUIOCKOCTb,
Kacaromascsi cepbl, TWIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEUEHHUE
MHOT'OI'paHHHKA, U300paxaTb MHOTOTPAHHUKH, (PUTYPBI U IOBEPXHOCTH
BPAILIEHUS, UX CEYEHHs], B TOM YHCJIE C TIOMOIIBIO JIEKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHATH CBOMCTBA T€OMETPUUECKUX (DUTYDP, CAMOCTOATENBHO
(bopMyIMpOBATH OIPENIENEeHUs U3y4aeMbIX (PUTYp, BBIABUTATh TUTIOTE3bI
O CBOMCTBaX M MPU3HAKAX FT€OMETPUUECKUX (PUTYDP, 0OOCHOBBIBATH WU
OMpoBeprath HMX; yMEHHE NPOBOAUTH Kiaccudukanuioo Quryp mno
pa3IMYHBIM TPU3HAKAM, BBIIOJIHITH HEOOXOJUMBIE JOMOIHUTEIbHbIE
OCTPOEHUS
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YMeHre OomnepupoBaTh TOHATHSIMHU: JBWKCHHE B IPOCTPAHCTBE,
napaJiyIeIbHBINA MIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHE TMO00HsS, IMOJO00HBIE (UTYpPHI; YMEHHE
pacrno3HaBaTh paBHbBIC U TIOJIOOHBIC (PUTYPHI, B TOM YHCJIE B TIPUPOJIC,
UCKYCCTBE, apXUTEKTYypE; UCIIOIH30BATh T€OMETPUUYECKUE OTHOIICHUS
IpU PElIeHUU 3a]a4; HaXOJUTh T€OMETPUUECKHE BETUYHHBI (JIJIMHA,
yroJ, IUIoNiaab, 00bEeM) MpPHU PEIICHUH 3aJad U3 JAPYTUX Y4eOHBIX
OpeIMETOB W M3  pealbHOM  JKU3HU; YMEHHE  BBIYUCISTH
reOMETPUYECKUE BEIMYUHBI (JIMHA, YTOJI, IJIOMalb, 00BEM, MJIOMIAh
MOBEPXHOCTH), UCHONB3Yysd M3y4deHHbIe (OPMYIbl U METOJABI, B TOM
quclie: IUIOMAAb TOBEPXHOCTH TMHPAMHIBI, TPU3MBI, KOHYCA,
MWIMHApa, IUIomanb cdepbl; 00beM KyOa, MNPSIMOYTOJIBHOTO
napajiesienuneia, TupaMuabl, TPU3Mbl, MWINHApPA, KOHYyca, MIapa;
yMEHHE HaXOAUTh OTHOIICHHE 00bEMOB MOJO0HBIX PUTYp
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YMeHue omnepupoBaTh MOHATUSMHU: MPSIMOYIOJIbHAsE  CUCTEMA
KOOpPJHMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJIUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO, PA3JIOKEHHUE BEKTOpA TI0
0a3ucy, CKaJspHOE MPOU3BEICHHE, BEKTOPHOE MPOW3BEICHHE, YTOJ
MEXIy  BEKTOpaMH;  yMEHHUE  HCIOJb30BaTh  BEKTOPHBIM M
KOOPAMHATHBIM METOJ JI PELICHUs] TEOMETPUUYECKUX 3a7ad U 3aj1a4
JIPYTHX Y9eOHBIX MTPEAMETOB

13

YMeHre BBIOMpPATH MOAXOMSAIIMA METOJ Ui PEHICHUS 3aayH,
MIOHMMaHWE 3HAYUMOCTH MATEMAaTUKH B HW3YYEHUH IPUPOIHBIX U
OOIIIECTBEHHBIX TMPOILIECCOB M SIBIICHHM; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMATHUKHU B HCKYCCTBE, YMEHHE NMPUBOIUTH
IPUMEPBl MATEMATHYECKUX OTKPBITUM POCCUHWCKOW W MHUPOBOU
MAaTeMaTHYECKON HAYKHU
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IlepedeHb 3j1eMEHTOB coep:KaHusl, NpoBepsaeMbIx Ha EI'D mo maremaTtuke

Kon [IpoBepsieMsblii 2JIEMEHT COACPKAHUA
1 Hucna v BIYUCICHUS
1.1 |HarypanbHble u uensie uncina. [IpusHaku enMMOCTH HENbIX YUCEI
1.2 Panmonanbhbie yncia. OOBIKHOBEHHBIE U JACCATUYHBIE TPOOU, MPOIICHTHI,
OCCKOHEUHBIE TIEPHOIUICCKUE APOOH
1.3 Apudmernueckuii KOpPEHb HaTypajabHOU CTEIICHU. JevicTBus
¢ apuPMETHICCKUMU KOPHSIMHU HaTYpaIbHOUW CTECIICHH
1.4 Crenenb ¢ 1enbiM nokaszaresieM. CTEneHb ¢ pallMOHAIbHBIM MOKa3aTeNIeM.
CgolicTBa cTeneHU
1.5 | CuHyc, KOCUHYC M TAHTE€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHTCHC YUCJIOBOTO apryMEHTa
1.6 |Jlorapudm uncna. JlecaTHUHBIC U HATYPAJIBHBIC JIOTAPUPMBI
1.7 | devicTBuTeNnbHBIC Yncia. ApuMETHUSCKUE ONIEPAIMH C JICHCTBUTEIbHBIMU
yuciamu. [IpuOnuxeHHbIe BEIYUCIICHUS, IPABIIIA OKPYTIJICHUS, TPUKUIKA U
OILICHKA pe3yJIbTaTa BEIYMCICHUN
1.8 |IIpeoOGpa3zoBaHue BhIpaKEHUN
19 | KommiekcHble uucna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 | Lensie u npoOHO-palIMOHAIBHBIC YPAaBHECHHUS
2.2 | HppammoHanbHbIe ypaBHECHHUS
2.3 TpuroHomeTpudecke ypaBHEHUS
2.4 | TlokazaTenbHbIC U JTOTapU(DMHUUECKIE YPAaBHEHUS
2.5 | llensie u npoOHO-palIMOHATLHBIC HEPABEHCTBA
2.6 | UppanmoHanbpHblE HEPABEHCTBA
2.7 |IlokazaTenbHbIC U TOTapU(MHUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpruecKkue HEPaBEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHUI 1 HEPABEHCTB
2.10 | YpaBHEeHUs, HEPABEHCTBA M CUCTEMBI C ITapaMeTpaMu
2.11 | MaTpwuia CUCTEMBI IMHEHHBIX YpaBHEHUN. OTpeIeTNTeNIb MAaTPHIIHI
3 OyHKUMK U rpaduKu
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3.1 Oyukuusi, cnocoObl 3amanus ¢yHkuun. ['padux ¢GyHkuuu. BzaumHo
oOpatHble (yHkuuu. YerHsle u HedeTHble ¢GyHKUuU. Ileprogunyeckue
byHKUIUHA

3.2 | OOnacTp omnpeaesieHus U MHOKECTBO 3HaueHud ¢pyHkuuu. Hynu ¢pyHKuuu.
[TpomexyTKkH 3HAKOMOCTOSHCTBA. [IpOMEXKYTKHM MOHOTOHHOCTH (DYHKITHH.
MakcuMymMbpl W MHHUMYMBI QyHKIHH. HaunOonbiliee W HauMeHbIEe
3HaYeHHe (PyHKIHUN HA TIPOMEKYTKE

3.3 | Crenennas GyHKIHs ¢ HATypaJbHBIM U IIETbIM MoKa3ateneM. Ee cBolicTBa
u rpaduk. CBoiicTBa 1 rpaduk KOPHS N-0i CTENeHU

3.4 | Tpuronomerpuueckue QpyHKIIUHU, X CBOMCTBA U TpadUKH

3.5 |Iloka3atenpHas u morapudmudeckas GpyHKIINH, KX CBOMCTBA U TpaduKu

3.6 Touku pazpbiBa. AcUMITOTH TpadukoB QyHkiui. CBONCTBA (QYHKIIUH,
HETIPEPHIBHBIX HAa OTPE3Ke

3.7 | IlocnenoBatenbHOCTH, CIIOCOOBI 3a1aHUSI TTOCIIEIOBATEILHOCTEN

3.8 | Apudmernueckas u reomerpuueckas mporpeccur. Dopmyna CIOKHBIX
IIPOIIEHTOB

4 Hayana maTemaTudeckoro aHamuza

41 |IlpousBonnas ¢pyHKuuu. [Ipon3BoIHbIE 371€MEHTAPHBIX (PYHKITHIM

4.2 [IpumeHeHnEe TPOU3BOAHOM K UCCACAOBAHNIO (PYHKITUIM HA MOHOTOHHOCTh H
sKCcTpeMyMbl. HaxokieHne HamOONBIIETO0 W HAWMEHBIIEr0 3HAYCHUs
GbyHKIMM Ha OTpe3Ke

4.3 |IlepBooGpaznas. UHTerpan

) MHoOXxecTBa U JIOTUKa
5.1 MHo»xecTBO, onepaly HaJ MHOKecTBaMHU. J(narpamMmmsl Ditnepa — Benna
5.2 |Jloruka

6 BeposiTHOCTH U cTaTUCTHKA

6.1 |OnwucarenpHasi CTaTUCTUKA

6.2 BepositHocTh

6.3 | KomOunaTopuka

7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 | IlpsiMble 1 TNIOCKOCTH B IPOCTPAHCTBE
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7.3 | MHOrorpanHuku
1.4 Tena u TOBEpXHOCTH BpAIICHUS
7.5 | KoopauHaThl 1 BEKTOPHI
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