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Pabouyas nporpamma no yueoHomy npeamery «MartemaTuka (yriry0/1eHHbIH YPOBEHb)
IHosicHuTeIbHAA 3aMIHCKA

Pabouas mporpamma o MaTeMaTUKe Ha YpOBHE CpeIHEro o0Imero oOpa3oBaHusl COCTaBJIECHA
Ha OCHOBE TpeOOBaHMI K pe3y/ibTaTaM OCBOEHHS MPOTPaMMBbI CpelHEro oluiero oOpa3zoBaHUs
@denepanbHOr0  TOCYJAapCTBEHHOTO — 00pa3oBAaTENbHOIO  CTaHAapTa  CPeAHEro  oOImero
oOpa3oBaHMs, YTBEpXKIAEHHOrO mpukazoM MuHucTepcTBa mpocBenieHus  Poccuiickoit
@eneparyn ot 12.08.2022 No732 «O BHeceHMHM M3MEHEHHH B (eiepabHbIi rocy1apCTBEHHBIN
o0pa3oBaTeNbHbI CTaHAAPT CpeaHEero oOmero oOpa3oBaHMs, YTBEPHKACHHBIM MPUKA30M
MunucrepcTBa obpasoBanus U Hayku Poccmiickoit @epepammu ot 17.05.2012 Ne 413 «O6
YTBEpKACHUH (PeiepalibHOTO TOCYAapCTBEHHOTO 00pa3oBaTeNbHOIO CTaHAApTa CPEIHEro
obmiero oOpaszoBanusi», (GenepaabHOW  00pa3oBaTENBHONW MPOTPAMMBI CPETHETO OOIIEro
oOpa3oBaHMs, YTBEPXKIACHHON MpuKa3zoM MuHucTepcTBa npocBenieHus Poccuiickoit deneparuun
ot 18.05.2023 Ne 371, a Takxke OpHEHTUPOBAHA HA LIEJEBBIC IPUOPUTETHI, CPOPMYIMPOBAHHBIE
B (henepanbHOIi paboueld mporpaMme BOCIIUTAHUS.

[TporpammMa 1mo MaTeMaTuke yriIyOJEHHOTO YPOBHS JJIsi OOY4YalOIIMXCSl HA YPOBHE CPEIHETO
obmero oopazoBanus pazpadorana Ha ocHoBe PI'OC COO ¢ y4éToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, MPEIBABISEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, U TPATUIMNA POCCHUHCKOTO
oOpa3zoBanus. Peanuzanusi mporpaMMbl 0 MaTeMaTUKe OOECIIEUMBACT OBJIAJICHUE KIIFOUEBBIMU
KOMIIETEHIUSIMH, COCTaBJISIOUIMMHU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPBIBHOI'O OOpa30BaHUA,
L[EJTOCTHOCTh  OOMIEKYAbTYPHOTO, JIMYHOCTHOTO U TIO3HABATENLHOTO pPAa3BUTUSA JIMYHOCTU
00yJarommxcs.

B nmporpamme mno MaremMaTHMKe YYTE€Hbl HAEU U TOJOXKEHHS KOHIEMIMU Pa3BUTUA
MareMmartuueckoro obOpazoBanus B Poccuiickoit deneparuu. MatemaTudeckoe o0Opa3zoBaHue
JIOJDKHO —peliaTh 3aJady oOecrneueHuss HeoOXOJMMOro CTpaHe 4YHuCia OO0yYaromuxcs,
MaTeMaTHyeckas MOJrOTOBKAa KOTOPBIX OblLia Obl JOCTATOYHA JUISl MPOJOJIKEHHUS 00pa3oBaHuUs
[0 pa3IUYHBIM HAMpaBJICHHSIM, BKIIOYas MpernojaBaHUe MaTeMaTUKH, MaTeMaTHYecKue
uccienoBanus, padboty B chepe HHPOPMAITMOHHBIX TEXHOJIOTHIA U APYTUX, & TAKXKE 00CCIICUeHUs
JUIS KaXXA0ro OOy4arolerocss BO3MOXHOCTH JIOCTHDKEHHS MaTeMaTHMYeCKOH IOATOTOBKH B
COOTBETCTBUM C HEOOXOAUMBIM €My ypoBHeM. Ha pemienue 3Tux 3agad HalelieHa mporpaMmma o
MaTeMaTHKe YriyOJIE€HHOTO YPOBHS.

HeobOxonuMocTh MaTeMaTHUeCKOH TMOATOTOBKM 0O0YCIIOBJI€Ha OOYCIIOBJIEHO POCTOM YHCIa
CIELMANIbHOCTEH, CBA3aHHBIX C HEMOCPEJCTBEHHBIM IPUMEHEHHEM MaTeMaTuku (B cdepe
SKOHOMUKH, OHW3HECe, TEXHOJOTHYECKUX O001acTsIX, TyMaHUTapHbIX cdepax). KommdectBo
oOyuwaromuecsi, A KOTOPBIX MaTeMaTHKa CTaHOBUTCS (yHAAMEHTOM 00pa3oBaHMs,
MJIAHUPYIOIIHUX 3aHUMAThCSI TBOPUYECKOM M MCCIIeIOBATEIhCKON paboTOM B 001aCTH MaTeMaTHKH,
uHGOpPMATUKH, (PU3MKH, SKOHOMHUKH U B APYrHMX OOJIACTSIX, YBEIUYMBAETCS, B TOM 4YHCIE C
y4eToM OO0ydyaroumuxcs, KOMy MaTeMaTHKa HYy>KHa JJIs HUCIOJb30BaHUS B Hpodeccusix, He
CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.

[TpuxnanHas 3HAYUMOCTh MAaTE€MaTHUKU OOYCIIOBJIEHA TEM, 4YTO €€ MPEeIMETOM SBISIOTCA
¢byHIaMeHTalIbHbIe CTPYKTYphI HAIllEro MHpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJINYECTBEHHBIE
OTHOIIEHHUS, (PYHKIIMOHAJIbHbIE 3aBUCHMOCTH M KaTETOpPUM HEOIPENEIEHHOCTH, OT MPOCTEHIIINX,
YCBAaWBaEMbIX B HEMOCPEICTBEHHOM OIBITE, JIO JOCTATOYHO CIOXHBIX, HEOOXOAUMBIX JUIS
pa3BUTHSA HAyYHBIX U TEXHOJOTMYECKUX HuAeH. be3 KOHKpPEeTHbIX MaTeMaTH4eCKHX 3HAHUN
3aTpyJHEHO MOHUMAHUE IPHUHILMIIOB YCTPOICTBA M HCIIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIPUATHE M HHTEPIIPETalUs Pa3HOOOpPa3HOM COIMATIbHON, SKOHOMUYECKOM, MOJUTHYECKON
uHpopmanuu, ManodpdeKkTuBHA MOBCEIHEBHAs IpaKTHUYeCKas MAeATeNbHOCTb. Bo MHOrMX
cdepax npodecCHOHaTbHON NeSTeIbHOCTH TPEOYIOTCS YMEHUS BBIIOIHATH pacyEThl, COCTABIISIThH
AJITOPUTMBI, MPUMEHATh (OPMYJBI, NPOBOIUTH TEOMETPUYECKHE HM3MEpPEHHs M IOCTPOCHHS,
YUTaTh, OOpabaThIBaTh, MHTEPIPETUPOBATH U MPEACTaBIATh HMH(OpManMio B BHUIE TaOJHLL,
JMarpaMM H rpauKoB, MOHUMATh BEPOSATHOCTHBIN XapaKTep CIy4aHbIX COOBITHH.

OnHOBpEeMEHHO C pacHIMpeHueM cdep MpUMEHEHUs MaTeMaTUKU B COBPEMEHHOM OOIIeCcTBe



BcE Ooyee BaXKHBIM CTAaHOBUTCS MAaTEeMAaTHYECKHH CTHJIb MBIIUICHUS, MPOSBISIOMIMIACS B
OIIpeECIEHHBIX YMCTBEHHBIX HaBbIKaX. B mponecce n3y4eHnss MaTeMaTUKH B apCeHall IPUEMOB U
METOJOB MBILIUICHUS YEJIOBEKa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCS MHAYKLIMSA W ACTYKIHS,
0000IIeHne M KOHKpeTH3alMs, aHaJIW3 M CHUHTE3, KilaccupuKaus U CcUCTeMaTH3alus,
abctparupoBanue u aHanorus. OOBEKTH MaTEMaTHYECKHX YMO3AKJIIOUEHHUH, IpaBHia HX
KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOECHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (OpMyIupoBaTh, OOOCHOBBIBATh M JIOKA3bIBATH CYKICHHSA, TEM CaMbIM (OPMHPYIOT
JIOTMYECKUI CTUIb MbIIUICHUA. Benymias poib NPUHAAICKUT MaTeMaTHKe B (POPMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTBI MBIIIJICHUS U BOCIUTAaHUM YMEHHUM IEHCTBOBATH 110 3aJaHHBIM
aJIrOpUTMaM, COBEPLICHCTBOBATh M3BECTHBIE M KOHCTPYMPOBaTh HOBBIE. B Ipouecce perieHus
3aJad — OCHOBBI JUIS OpraHU3ald Y4eOHOW JesITeIbHOCTH Ha YPOKaX MAaTeMaTHKH —
Pa3BHUBAIOTCSI TBOPYECKAs U IIPUKJIAIHASL CTOPOHBI MBIIIIJICHUS.

OOyyeHue wmareMaTuke JaéT BO3MOXHOCTb pa3BUBATh Yy OOYYaIOIIMXCS TOYHYIO,
palMoHaIbHYIO0 M HH(GOPMATUBHYIO peub, yMEHHE OTOUpaTh HauboJjee NOAXOASIIMNE I3bIKOBBIE,
CHMBOJIMYECKHE, TpaQHuuecKue CpeacTBa Ui BBIPAKEHUS CYXKICHMH UM HarJsAHOTO HX
IIPEIICTaBICHHUS.

Heo06xoauMbIiM KOMIIOHEHTOM OOIIEH KyJIbTYPHI B COBPEMEHHOM TOJIKOBAaHHH SIBIISiETCs o01Iee
3HAKOMCTBO C METOJAMHU IO3HAHMs ACUCTBUTEIBHOCTH, IIPEICTABICHUE O MPEAMETE U METONE
MaTeMaTHK{, €ro OTJIMYMSIX OT METOJOB €CTECTBEHHbIX M TyMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHMs MaTeMAaTUKU Ul DPELIeHHs Hay4yHbIX M MPUKIAJAHBIX 3ajad.
MaremaTtrueckoe oOpa3oBaHHWE BHOCHUT CBOM BKJad B (opMUpOBaHHE OOMIEH KyJIbTYpHI
4eJI0BEKa.

W3ydyeHre MaTeMaTUKH CIIOCOOCTBYET 3CTETMYECKOMY BOCIHTAHUIO 4YEJIOBEKAa, MOHMMAHMIO
KpacoThl U H3SIIECTBA MAaTEMATUYECKUX PACCYXKAECHUH, BOCHPUATHUIO I'€OMETPHUECKUX (POpM,
YCBOEHHUIO UJIEU CUMMETPUH.

[TpuoputeTHpiMU LETsIMU 00ydeHus: matematuke B 10—11 kiaccax Ha yriiyOJaEHHOM ypOBHE
IIPOAOJIKAIOT OCTABAThCS:

(dbopMHpOBaHKE LEHTPAIBHBIX MAaTEMaTHUYECKHX MOHATUH (YMCIIO, BEIMYMHA, F€OMETpHUECKast
¢durypa, nepeMeHHas, BEpOSTHOCTb, (YHKIHsS, MPOU3BOJHASA, HHTErpai), 00ECTIeUMBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHYECKOI0 00pa30BaHMs 00yJarOLINX Cs;
MOJIBEICHUE OOYy4YaromMXCsl Ha JOCTYIIHOM JJsi HHUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MaTeMaTHUKU U OKPYXKAIOIEero MUpa, MOHMMAaHUI0 MaTeMaTHKU KaK 4acTh OOLIeH KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE HHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydaromumxcs, MO3HaBaTEIbHON
aKTUBHOCTH, HCCIIEIOBATENIbCKUX YMEHUH, KPUTHUYHOCTHU MBIIUICHUS, MHTEpeca K H3Y4YEHHIO
MaTEMaTHKH;

¢bopMupoBaHUE (QYHKIMOHAIBHOM MaTeMaTHYEeCKOM TI'pPaMOTHOCTU: YMEHHUS paclo3HaBaTh
MaTEMaTHYECKUE AaCIEKThl B PEAIbHBIX >KMU3HEHHBIX CUTyallUsAX W IPU HM3YYEHUU IPYTHUX
y4eOHBIX MPEIMETOB, MPOSBIEHUS 3aBUCUMOCTEN M 3aKOHOMEpHOCTEH, (OopMyIupoBaTh UX Ha
A3bIKE MATEMaTMKH UM CO3/1aBaTb MaTEMaTUYECKHE MOJEIH, IPUMEHATh OCBOEHHBIN
MaTeMaTHU4eCKUn anmapat Uil peUIeHHs MPAKTUKO-OPHUEHTUPOBAHHBIX 3azad,
UHTEPIPETUPOBATH U OLICHUBATH ITOJIY4EHHBIE PE3YJILTATHI.

OCHOBHBIMU JMHMSIMH cofepxaHusi maremMatuku B 10—11 kmaccax yriayOi€HHOTO YpOBHS
ABISAIOTCS: «Hucna 1 BbIUMCIIEHUS Y, «AnreOpa» («Anredpandeckue BhIpaKEHUS», «YpaBHEHHS
U HepaBeHCTBa»), «Haudama maremarnueckoro anammsa», «['eomerpus» («I'eomerpuueckue
¢burypel U ux cBoHcTBay, «/3MepeHHE T€OMETPUYECKUX BEIUYMH»), «BeposTHocTh U
CTaTUCTUKa». JlaHHBIE JMHMM pa3BUBAIOTCS MapajljIeNIbHO, KaXJas B COOTBETCTBUU C
COOCTBEHHOW JIOTHMKOW, OJHAKO HE HE3aBUCHMMO OJIHA OT APYrod, a B TECHOM KOHTaKTe M
B3aumojeiictBu. Kpome 3Toro, mx oOBbEIAMHSAET JIOTMUYECKash COCTABIIAIONIAs, TPAJAUIIMOHHO
IIPUCYIIAass MaTEMAaTHKE W TPOHU3BIBAIOIIAsl BCE MATEMAaTHYECKHE KYpPChl M COJEPIKATEIIbHbBIE
muann. ChopmynupoBanHoe Bo @I'OC COO TpeboBaHHE «yMEHHE ONEPUPOBATH MOHATUAMU:



ompejieNieHue, aKcHoMa, Teopema, CIEACTBHE, CBOHCTBO, MPHU3HAK, JOKa3aTelIbCTBO,
paBHOCWJIbHBIE (DOPMYIHPOBKH, yMeHHUE (HOPMYIHPOBATh OOpaTHOE M TMPOTHUBOIOJIOKHOE
YTBEPKACHHE, MPUBOAUTh MPUMEPHI U KOHTPIPUMEPHI, HCIIOIH30BaTh METOJl MaTeMaTHIEeCKOU
WHAYKIMHM, TPOBOAMUTH JOKa3aTelbHbIE pAacCyKJIEHUs NpU pElIeHUU 3a7ad, OLEHUBATh
JIOTUYECKYI0 TIPAaBUIBHOCTh PACCYXICHUW» OTHOCHUTCS KO BCeM YYeOHBIM KypcaM, a
dbopMUpOBaHHE JOTMYECKUX YMEHUH pacIpeneiseTcsl 1Mo BCeM rojaM OOy4YeHHsS Ha ypOBHE
cpeaHero obmiero 0opa3oBaHusl.

B cootBerctBuu ¢ ®I'OC COO maTeMaTHKa SBISIETCS 00sA3aTEIbHBIM MPEAMETOM Ha JJAHHOM
ypoBHEe oOpa3oBaHus. Hacrosimieir mporpaMMoii 1Mo MaTeMaTHKe MpeaycMaTpUBaeTCsl N3YUCHHE
yueOHOro mpeamera «MaremaTuka» B paMkax TpEX yueOHBIX KypcoB: «Ajredpa M Hayana
MaTEeMaTHYECKOTro aHanuza», «['eomerpus», «BeposTHOCTH W craTUCTHKa». DOpMHUpOBaHUE
JIOTUYECKUX YMEHUHN OCYILECTBISIETCS Ha MPOTSHXKEHUH BCEX JIET 00ydeHHUs: Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHus, a SMEMEHTHI JIOTHKH BKJIIOYAIOTCS B COICPKAHME BCEX HA3BAHHBIX BBIIIE
y4eOHBIX KYpCOB.

OO1miee 4nciio YacoB, PEKOMEHIOBAaHHBIX JUTs U3y4deHus mMareMaTuku — 544 vaca: B 10 kacce —
272 gaca (8 yacoB B Henento), B 11 kimacce — 272 gaca (8 4acoB B HEZEIIO).

IlnanmpyemMble pe3y/ibTaTbl OCBOCHHSI NMPOIrPaMMbl 10 MaTeMaTHKe HA YPOBHE CpPeIHero
0o011ero oopasoBaHusl.

B pesynbrare wu3ydeHHss MaTeMaTHMKH Ha YpPOBHE CpeaHEro oomero oOpa3oBaHUs Yy
oOyyarorerocst 0yyT cOpMHUPOBAHBI CICTYIONIUE JIUYHOCHIHbIE Pe3YIbHambl.
1) rpax1aHCKOTO BOCITUTAHHSL:
Cc(OPMHPOBAHHOCTh TPAKIAHCKOW MO3ZUIMH O0YYArOIIEroCsl Kak aKTHBHOTO M OTBETCTBEHHOTO
YjieHa  pPOCCHUMCKOro  OOIIecTBa,  MPEACTaBIEHHWE O  MaTeMaTHYeCKMX  OCHOBax
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHUH, NPOLIEAYp TPakKIaHCKOTO OOIIecTBa
(BBIOOpHBI, OMPOCHI U JPYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBHH C MX QYHKIHUAMHU M Ha3HAYCHUEM;
2) MaTPUOTHYECKOTO BOCIIUTAHUS:
Cc(OPMHPOBAHHOCTh POCCHUHCKOW TPaKTAHCKOM WACHTHYHOCTH, YBAXCHHS K IPOLUUIOMY U
HACTOALLEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCHMCKHX
MAaTeMaTUKOB M POCCUKCKON MAaTeMaTHYECKOW IIKOJIbI, WCHOJIb30BAHHE ITHUX IJOCTHUKEHUU B
JAPYTUX HayKax, TEXHOJOTHX, chepax IKOHOMUKH;
3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:
OCO3HaHME JYXOBHBIX IIEHHOCTEHl pPOCCHMHCKOro Hapojaa, cOpPMHPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHHUs, ITUYECKOrO IOBEJICHHUs, CBA3AHHOIO C IPAKTHYECKUM IPUMEHEHHEM JTOCTHXKEHUMN
HayKM MU JESITEIbHOCTBIO Y4YEHOIO, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOEHUE YCTOWUMBOTO
Oynywero;
4) 5CTETUYECKOTr0 BOCITUTAHUS:
JCTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas JCTETUKY MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajJlay, pelIeHUll, paccyxaeHuil, BOCIPUMMUYMBOCTh K MaTEMAaTUYECKUM acleKTaM
Pa3IMYHbIX BUJIOB HCKYCCTBA;
5) ¢usnueckoro BOCIUTAHHUS:
c(OpPMUPOBAHHOCTh YMEHMSI MPUMEHSTh MaTeMaTUYECKUE 3HAHHS B MHTEpecax 30pOBOr0 M
Oe3omacHoro oOpasa H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/0pOBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHH U OTAbIXA, peryisipHas pusndeckas akTHBHOCTb),
¢u3nUecKoe COBEpIICHCTBOBAHUE MPH 3aHATUSAX CIOPTHUBHO-03/I0POBUTEIBHOM AESATEILHOCTBIO;
6) TpyI0BOTO BOCITUTAHUS:
TOTOBHOCTb K TPYAY, OCO3HAHHE IICHHOCTH TPYIOJIOOMS, HMHTEpeC K pazIuuHbIM cdepam
npodeccnoHaNbHOM JEeSTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPHIIOKEHUSIMH, YMEHUE
coBepLIaTh OCO3HAHHBI BbIOOp Oyaymedl mnpodeccun U pearn3oBbIBaTH COOCTBEHHbBIE
KU3HEHHBIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY oOOpa3oBaHHUIO U



caMo00pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPAKTUYECKHX 3a7]a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH;

7) 3KOJIOrMYECKOT0 BOCITUTAHHUS:

cOPMUPOBAHHOCTh ~ JKOJIOTMYECKOM  KYJIbTYpbl, NOHMMAaHHME  BIHUSHHUS  COLHUAIBHO-
SKOHOMHYECKUX IPOIIECCOB HA COCTOSIHHE MPHPOJHON M COIMAIBLHOW Cpelbl, OCO3HAHUE
r100ampbHOrO  XapakTepa  HOKOJIOTMYECKHUX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTEeMaTHYECKUX 3HAHWUU IS PEIISHUS 3a7a4 B 00JACTH OKPYKAIOMIEH Cpellbl, TNIaHUPOBaHUE
MIOCTYIKOB ¥ OLEHKU WX BO3MOXHBIX IMOCJIEICTBUIN ISl OKPY>KAIOIIEH Cpeibl;

8) LIEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIIECTBEHHOW TMPAKTUKH, IOHUMAHUE MAaTeMAaTUYECKON HAyKH Kak CQepbl
YeJI0BEYECKON JEeSATENIbHOCTH, STAaNoB €€ pa3BUTHUS U 3HAUMMOCTH ISl Pa3BUTHSI LIMBIIM3ALINH,
OBJIJICHHE SI3bIKOM MAaTEMAaTUKH U MaTEMaTUYECKOU KYIbTYPOU KaK CPEICTBOM TIO3HAHHS MHPA,
TOTOBHOCTH OCYILIECTBJISATH MIPOEKTHYIO U UCCIIEOBATEIBCKYIO JIEATEIbHOCTh HHIMBUIYATbHO U
B TpyTIIC.

B pesynbrare wu3ydeHMss MaTeMaTHMKH Ha YpPOBHE CpeaHEro oomero oOpa3oBaHUs ¥y
oOyyaromerocsi Oynyr chOpMHUPOBAHBI MemanpeoMemuvle pe3yaibmamyl. NO3HABAMENbHbIE
VHUBEPCAlbHble YieOHble O0elicmeus, KOMMYHUKAMUBHblE YHUBEPCAlbHble YieOHble Oelicmeus,
pezynamugHble YHUBEPCalbHble yueOnble 0eUCmaUsl, COBMECMHAsL 0esamealbHOCMb.

VY obyuaromerocs OyayT chopMHpOBaHBI CIEAYIONIUE 6A308ble jlo2UyecKue Oeticmeus Kak
9acTh MMO3HABATEIPHBIX YHUBEPCATHHBIX YICOHBIX HCHCTBHIA:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUN MEXIy TOHITHIMH, (OPMYIUPOBATH ONPEACIICHUs TOHATUH, YCTaHABIUBATH
CYULIECTBEHHBIN MPU3HAK KiIaccu(UKaIMKM, OCHOBAHUSA i1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH
MIPOBOMMOTO aHAJIH3A;

BOCIPUHUMATH, (OPMYIUPOBATh U MPEOOPa3OBBIBATh CYXKICHHS: YTBEpAUTEIbHBIE U
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B (haKTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPKICHUSX, MpEJiaraTh KPUTCPUU IS BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JIeNlaTh BBIBOJIBI C HCIIOJIb30BAHWEM 33aKOHOB JIOTHKH, JEAYKTHBHBIX WM HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKITIOUSHHH 110 aHAJIOTUH;

MIPOBOJMTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHYCCKUX YTBEPKICHUH (TMPSAMbIE W OT
MPOTUBHOTO), BBICTpAaWBaTh AapPTryMEHTAIMIO, TPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOMpaTh CHOCO0 pelieHus ydeOHOW 3amauu (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHUS,
BBIOMpaTh HAaHOOJIee TIOIXOSAIINN C YIETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHEB).

VY obyuaromerocs OyayT copMHpOBaHBI CIEAYIONINE OA308ble UCCIe008amMeNbCKUe Oelicmaus
KaK 9acTh TIO3HABATEILHBIX YHUBEPCATBHBIX YICOHBIX JCHCTBUN:

WCIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENLCKUM HMHCTPYMEHT TO3HaHMs, (QOpMYIHpPOBATh
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUHE, MPOOJIEeMy, YCTaHABIUBAaThH HCKOMOE W JaHHOE,
(GbopMUPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MTPOBOJIMTH CAMOCTOSTEIFHO CIUTAHUPOBAHHBIM SKCIIEPUMEHT, UCCIICIOBAHKE 110 YCTAHOBJICHHUIO
OCOOCHHOCTEW MaTeMaTU4YecKOro OOBEKTa, SIBICHHs, MPOIeCcca, BBISBICHUIO 3aBHUCHMOCTEM
MEXTy 00BEKTaMH, SIBIICHUSMH, TIPOIICCCAMU;

caMoCTOSITeNbHO (QopMynupoBaTh O00OOIIEHUS ¥ BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBAThH IOCTOBEPHOCTH IMOTYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
0000IIIEeHHI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAK)KE BBIIBHTATh MPEIATIOIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIOBHUSX.

VY o6yuaromerocss OyayT chOpPMHpPOBAaHBI yMeHus pabomamsv ¢ uHGopmayueli Kak dacTh



MO3HABATEIbHBIX YHUBEPCAIbHBIX YIeOHBIX ICHCTBUMA:

BBISIBJIATh J€PUUNTE MH(OpPMALMM, JAHHBIX, HEOOXOIUMBIX MJs OTBETAa HAa BOIPOC U IJIf
pelIeHns 3a/1a4H;

BbIOMpaTh  MH(OpMAnMI©O U3~ UCTOYHMKOB  PpA3jIM4YHBIX  THUIOB,  aHAJIM3UPOBATH,
CHCTEMAaTU3MpPOBATh W HWHTEPIPETHUPOBATH HHGOPMAIMIO PA3IMYHBIX BUAOB U (opMm
IIPEJCTABICHMUS;

CTPYKTYpUpOBaTh MH(POPMALMIO, MPEACTABIATh €€ B pazIMYHBIX (OpPMax, HIUTIOCTPHPOBATH
rpauvecKu;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENIEHO C(OPMYITUPOBAHHBIM KPHUTEPHSIM.

VY obyuatomerocss 0yayT chOpPMHpPOBAHBI yMeHus oOwjeHuss Kak 4YacTb KOMMYHUKAaTHUBHBIX
YHUBEpPCAJIbHBIX Y4EOHBIX JEHCTBUIMA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKIACHUSA B COOTBETCTBUU C YCIOBUSIMU U LIETISIMU OOLLICHMS,
SICHO, TOYHO, I'PAaMOTHO BBIPaXKaThb CBOIO TOYKY 3pPEHHUS B YCTHBIX M INHCbMEHHBIX TEKCTaX,
JlaBaTh MOACHEHMsI 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh [10JIy4YEHHbIH pe3yJIbTar;

B XoZe OOCYXICHHs 3aJaBaTb BOMNPOCHI IO CYIIECTBY OOCYXZaeMOW TeMbl, MPOOIEMBI,
pemaeMoil 3a1a4M, BBICKA3bIBaTh WJEH, HAllEJICHHbIE HAa MOMCK PELIEHMs], COIOCTaBIATh CBOU
CYXJCHUSI C CY)KICHUSMHU JPYTUX YYaCTHUKOB JManora, oOHapyXUBaTh Pa3IMyUe U CXOJCTBO
MO3ULIMH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOIJIACHS, CBOM BO3PAKEHMUS,;

IPEICTaBIATh pPE3yjbTaThl pPELIEHUS 3aJauM, OSKCIEPUMEHTa, MCCIEA0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3aJady IMpPE3eHTalUu |
0CcOOEHHOCTEH ayTUTOPHH.

VY oOyuatomerocss 0yayT cOpMUPOBaHbl yYMeHUA CAMOOp2aHU3aAYUY KAaK 4acTh PETyIATHUBHbBIX
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUIA:

COCTABJIATh IUIAH, AITOPUTM pelIeHHs 3aJauyd, BBIOMpPATh CIOCOO peleHus ¢ Y4ETOM
HUMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHUaHThI PELICHUH ¢ yu€TOM HOBOI MH(pOpMAIHH.

VY oOyuaromerocst Oynyt cpOpMHUPOBaHBI YMeHUsI CAMOKOHMPO/AsA KaK YaCTh PETYISATUBHBIX
YHHUBEPCATbHBIX YYEOHBIX JCHCTBHIA:

BJIQJICTh HaBBIKAMH ITO3HABATEIBHOW peQIIEeKCHH KaK OCO3HAHHWS COBEPIIACMBIX ACHUCTBUN U
MBICIMTENIBHBIX ~ HPOLECCOB, HUX  pe3ylIbTaTOB, BIaJeTh CIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa peleHusl MaTeMaTUYeCKOM 3a1auu;

IIPENBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIpHM pEIICHWU 337add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHHUBATh COOTBETCTBHUE PE3yJbTaTa LEIH U YCIOBUIM, OOBSICHATH MPUUMUHBI JOCTUKEHUS WU
HEIOCTHXKEHHUS  PE3ylbTaTOB  JESATEIbHOCTH, HAXOIUTh  OIIMOKY, JaBaThb  OLICHKY
PUOOPETEHHOMY OIIBITY.

VY obyuatomierocs 6yayT cOPMUPOBAHBI YMEHUSL COBMECMHOU 0esAmenbHOCU.

MOHMMAaTh W UCMHOJb30BaTh NPEUMYIIECTBA KOMAHJIHOM M HWHIAUBUAYAJIbHOH pabOThl INpU
pelieHHMM y4yeOHBIX 3a/a4y, HPUHUMATh IeJIb COBMECTHOH JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacmlpenessTh BUABI padoT, JOTrOBapHUBATHCS, OOCYKIATh
npolecc U pe3yabTaT paboThl, 0000I1aTh MHEHUS! HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpyHmoBbIX (opmax paboTbl (oOcyxaeHHs, OOMEH MHEHHH, «MO3roBbI€
IITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBUSA C
IPYTMMU YI€HaMU KOMAaHJbI, OLEHMBAaTh KayecTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO
KpUTEPHIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOCHCTBUS.

Ilpeomemnvle pe3ynrbmamel OCBOCHHS (efepanbHON paboyeil mporpamMmbl MO0 MaTEMAaTHUKE
IIPEJICTaBIICHbI IO ToJjaM 00YYEHHUsI B paMKaX OTAEIbHBIX YU€OHBIX KYPCOB B COOTBETCTBYIOIIUX
pazzenax HaCTOALIEH IPOTrPaAMMBIL.



Pabouyas nporpamMmma y4ye0HOro Kypca «AJjredpa u Hayajla MaTeMaTH4YeCKOI0 aHAJIN3a».

VY4ebOHnsIit Kypc «Anredpa 1 Hayajga MaTEMaTHYECKOTO aHAJIM3ay SBISCTCS OJHUM M3 Hauboiee
3HaYMMBIX B NpPOrpaMMe cpenHero oodmero oOpa3oBaHus, MOCKOJIBKY, C OAHOH CTOPOHBI, OH
obecrieunBaeT HHCTPYMEHTANIBHYIO 0a3y Ul M3Y4eHHs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C
APYyToii CTOPOHBI, (POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBILIUIEHHE 00YJaIOUINXCs Ha YPOBHE,
HEOOXO0JMMOM JJIs1 OCBOCHHS MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPHUH, CIIOBECHOCTH U APYTUX
IUCUUIUIMH. B pamkax maHHOro y4eGHOro Kypca OOydarolruecs OBJa/eBalOT YHHBEPCATbHBIM
SI3BIKOM COBPEMEHHON HayKu, KOTopas (hOpMYIHMpYyeT CBOM JOCTH)KEHHS B MaTeMaTHYECKOM
dopme.

VYueOHBI Kypc anreOpbl M Hayal MaTeMaTHYeCKOro aHajdu3a 3aKJaJblBacT OCHOBY JUIS
YCIEIIHOTO OBJAJCHUS 3aKOHAMH (U3UKW, XHMHUHW, OHOJIOTHH, TIOHHMMAaHHS OCHOBHBIX
TEHJICHIMI pPa3BUTHA SKOHOMUKM M OOIIECTBEHHOH >KM3HH, IO3BOJIIET OPUEHTHPOBATHCS B
COBPEMCHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIB30BaTh UX JUIS
IajgbHEHIIero oOpa3oBaHus U B IOBCETHEBHOM ku3HHU. OBiazieHne aOCTPaKTHBIMU U JIOTUYECKH
CTPOTUMH KOHCTPYKLHUSAMH aireOpbsl 1 MaTeMaTHUYECKOTO aHAIM3a Pa3BUBAeT yMEHHE HAaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTb, JOKa3bIBaTh YTBEPKACHUS C ITOMOIIBIO
WHAYKIUH ¥ pacCy)XaaTh JEAyKTUBHO, HCIOJIB30BaTh OOOOIIEHWE ¥ KOHKPETH3AIHIO,
a0cTparupoBaHue U aHAIOTHIO, (POPMUPYET KPEaTHBHOE ¥ KPUTUYECKOE MBIIIIICHHE.

B xome wu3ydyenms ydeOHOro Kypca «Airedpa W Hadalia MaTEeMaTHYECKOTO aHaJIH3a»
oOydaromuecss MOJY4aloT HOBBIM ONBIT pEIICHHS NPUKIAJHBIX 3a/1ad, CaMOCTOSTEIBHOTO
MOCTPOCHHSI MATEMAaTHYEeCKUX MOJEICH pealbHbIX CUTYallMd, WHTEPIPETAIMU IOJyYCHHBIX
pelIeHui, 3HAKOMSTCSI ¢ IpUMEpaMi MaTeMaTH4eCKUX 3aKOHOMEPHOCTEH B MpPUpPOJE, HAyKe U
HCKYCCTBE, C BBLIAIOUIMMHUCS MATEMAaTHYECKUMH OTKPBITHSIMHU M UX aBTOPaMHU.

YueOHbIi Kypc 00MagaeT BOCIUTATENBHBIM MOTCHIMAIOM, KOTOPBIA pealn3yercsi Kak depes
y4eOHBII MaTepHal, CriocOOCTBYIOMNK (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK M Yepe3
crienuduKy y4eOHOH AeATeNbHOCTH, TPEOYIOIIEeH MPOJODKUTENEHON KOHIIEHTPAlM BHUMAaHHUS,
CaMOCTOSITENTLHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTY4YE€HHBIN pe3ylbTarT.

B ocHoBe Meroauku oOydeHHs anreOpe M HadyajgaM MaTeMaTHYECKOTO aHajiu3a JICKUT
JESTSIbHOCTHBINM PUHIUI 00yUYCHUSI.

B cTpykType ydueOHOro Kypca «AnreOpa W Hayajlla MaTeMaTHYECKOTO aHaIH3a» BBIIACICHBI
CIIEAYIOIIAE COJIEePIKATEIbHO-METONUECKUe JTHHUU: «YUmcina W BeUUCIeHUs», «DyHKIUH U
rpadukmn», «YpaBHEHHS U HEpaBeHCTBa», «Hayana MaTemMaTndeckoro aHaiausza», « MHOXKecTBa U
JIOTHKa». Bce OCHOBHBIE CONEpKATEIHbHO-METOJAMYECKHE JMHUMA HW3Y4YalOTCsl Ha MPOTSHKEHUH
IBYX JeT 00y4eHHs Ha ypOBHE CpPEIHEro oouero oopa3oBaHusi, €CTECTBEHHO JOMOJIHSS APYr
Ipyra ¥ TIOCTENEHHO HACHIIAsCh HOBBIMHM TE€MaMH W pasnenamu. J[aHHBIA y4eOHBIH Kypc
SIBJSIETCSl MHTETPAaTHBHBIM, TIOCKOJNBKY OOBEAMHSET B cebe CoAep)KaHWE HECKOJIbKHX
MaTeMaTHYeCKUX JUCIMIUIMH, TaKUX KakK ajareOpa, TPUrOHOMETPHS, MAaTeMAaTHYeCKU aHasu3,
TEOpHsT MHOXKECTB, MaTreMaThdeckas JorTuka W npyrue. [lo mepe Toro kak oOydarommecs
OBIIAJIEBAIOT BCE Oosiee MIMPOKUM MaTEMaTHYECKHM allaparoM, y HHX [OCJIeI0BATEIbHO
(bopMupyeTCsT M COBEPUICHCTBYETCS YMEHHE CTPOMTH MAaTeMaTHYeCKYl0 MOJETbh pealbHOU
CHUTyaIllH, MPUMEHITh 3HAHWS, MOJYYCHHBIC TMPU M3YYCHHUH YUeOHOrO Kypca, Ui pelleHHs
CaMOCTOSITENIFHO C(OPMYJTUPOBAHHONW MaTeMaTH4YecKOW 3aJadd, a 3aTeM HHTEpIPEeTHPOBAThH
CBOH OTBET.

ConepxarenpHO-MeTOAMYECKass THHUS «YUuciaa M BBIYHCICHUS» 3aBepiuacT (pOpMUpOBAHUE
HaBBIKOB HCITOJIb30BaHMS JIEHCTBUTEIBHBIX YHCEN, KOTOpOe OBUIO HAa4aTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpeanero oOiiero oopazoBanusi oco0oe BHUMaHUE YAETISeTCsS
(OpMHPOBAHNIO HABBIKOB PAIlMOHAIFHBIX BBIUMCIICHUH, BKIIOYAIONINX B Ce0sI MCIOIH30BAHUE
pa3muuUHBIX (GOpM 3amucH 4YHCIa, yMEHHE JelaTh MPUKUAKY, BBIIOIHATh HPUOIMKEHHBIC
BBIYKCJICHUS, OI[CHUBATh YMCJIOBbIC BBIPAKEHHsS, pabOTaTh ¢ MaTeMAaTHYECKUMHU KOHCTAHTAMHU.
MHoOXecTBa HATypajbHBIX, LENbIX, PAlMOHAIBHBIX U JICHCTBUTEIBHBIX YUCEN JOMOIHSIOTCS
MHOXXECTBOM KOMIUIEKCHBIX 4YHCeld. B KaXaoM M3 OSTUX MHOXECTB pacCMaTpUBAIOTCS



CBOMCTBEHHBIE €My cCrelu(UYecKue 3aJaddl U OIepaluu: JeJIEHWEe HalleJo, OMepUpOBaHUE
OCTaTKaMH Ha MHOYXECTBE IIEJIBIX YHCEI, 0COOBbIC CBOMCTBA PAIMOHAIBHBIX U HPPAIlMOHATHHBIX
grceln, apuMeTHuecKue Omepanuu, a TakKe HW3BICUCHHE KOPHS HATypalbHOW CTENEHW Ha
MHOKECTBE KOMIUIEKCHBIX 4Hcell. biarogapss mociieoBaTeibHOMY pPacUIMPEHUI0 Kpyra
WCIIONB3YEMBIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSMH WX MPUMEHEHUs [UIS PELICHUs
Pa3IMYHBIX 33/1a4 (HOPMHUPYETCS MPEACTABICHUE O €IMHCTBE MATEMATHKU KaK HAyKH U € POJIu B
MMOCTPOCHUH MOJIETIEH pEeaTbHOTO MUPA, IIIMPOKO HUCIIOIB3YIOTCS 0000IIEHUE i KOHKPETU3AIIUS.

Jlunnsa «YpaBHEHUS ¥ HEPABEHCTBA» pPealln3yeTcsl Ha MPOTSHKEHUH BCETO 00YUYEHUS Ha YPOBHE
cpenHero oOmero oOpa3oBaHMsl, MOCKOIBKY B KaxaoM pazzaene [IporpaMMmbl mpeaycMOTpeHO
pelieHrue COOTBETCTBYIOIIMX 3a7ady. B pesynbraTe oOydaromuecs OBJIAJEBAIOT Pa3IUYHBIMU
METOJIaMHU PEIICHHS PAIlMOHAIBHBIX, HPPAIMOHAIBHBIX, MTOKA3aTEIbHBIX, JTOTapU(OMUIECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHUU, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad, COAep Kallux
napamerpsl. [lonydeHHBIE YMEHUS INMUPOKO HCIOIB3YIOTCS IMPU HCCICAOBAHUU (PYHKIHMHA C
MOMOIIBIO TMPOU3BOJAHOM, IPU PpEIICHUM TMPUKIAAHBIX 3aJad M 3aJad Ha HaXO0XKJICHUE
HauOOJBIINX U HAMMCHBIINX 3HaueHU pyHkuuu. [laHHas comepikarenbHas TUHUS BKIIOYACT B
ceds Takke (OPMHPOBAHME YMEHUW BBINOJIHATH pacy€Thl 10 ¢opmMmyrnaMm, Mpeodpa3oBaHUs
palMOHAIBHBIX, UPPAIIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUM, a TAK)KE BBIPAKECHHM,
COJiepKallluX CTerneHn U Jorapudmel. braromaps u3ydeHHIO airedpanyeckoro Martepuaia
MPOUCXOTUT  JallbHEHIIEe pa3BUTHE AITOPUTMHYECKOTO H  aOCTPaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, (GOpMUPYIOTCS HABBIKK JEIYyKTHUBHBIX PACCYXIACHHM, paOOThl C CUMBOJIbHBIMU
dbopMaMu, TIPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJIC PABECHCTB M HEPABCHCTB.
AnreOpa npesuiaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUIS PEIICHHUS TPAKTHUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a]1a4, HarJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKA HAYKH.

CogepxarenpHo-MeTOAUYEeCKasT JHHUS «DYHKIMH U TpadHUKU» TECHO TMEperuieTaeTcsl C
OPYTUMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakOM-TO  CMBICIE  3amaér
[OCJIEIOBATEIbHOCTh ~ M3Y4Y€HUsi Marepuana. V3ydyeHue  CTENEeHHOM, I10Ka3aTelIbHOW,
norapu(MUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIUH, UX CBOMCTB U TpadMKOB, HCIIOJIb30BAHHE
GyHKIUR Ui peuieHus 3agad M3 JIPYruX Y4eOHBIX MPEAMETOB U PEaTbHOW >KU3HU TECHO
CBA3aHO KaK C MaTeMaTHYECKUM aHAJIU30M, TaK U C PEIICHHUEM ypaBHEHHI U HepaBeHCTB. [Ipu
3TOM OOIBIIIOE BHHUMAaHUE yrelseTcs (OPMUPOBAHUIO YMEHHUS BbIpaxaTh QopMylaMu
3aBUCUMOCTH MEXIY Pa3IMYHBIMU BEJIMYMHAMU, UCCIIEA0BATh MOJYYeHHbIE (DYHKIIUU, CTPOUTH
ux rtpaduku. Marepuan STOW coJep)KaTeNbHON JMHUM HalelieH Ha pa3BUTHE YMEHHH U
HaBBIKOB, TMO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMH B pas3iudyHON (opme:
aHaIMTUYeCcKoi, Tpaduueckod u cioBecHOH. Ero wu3ydeHue cmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUJICHUSI, CIHOCOOHOCTH K  OOOOIIEHWIO W  KOHKPETH3allWH,
HCIIOJIb30BaHUIO aHAJIOTHH.

ConepxkarenbHast nuHusS «Hauyama maTeMaTHYECKOTO aHajau3a» IMO3BOJSET CYIIECTBEHHO
pacIupuTh KPYr Kak MaTeMaTUYeCKUX, TaK M MPUKIAJAHBIX 3334, JOCTYMHBIX O0y4YarolIumcs,
TaK KaK y HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKu CIOXKHBIX (DYHKIHH, OMpeNesTh UX
HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BRIYUCIATH IJIOMAAn GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH U YCKOpeHHus TiporeccoB. JlaHHasi conepykaTelbHas JUHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHUSI MATEMaTHYECKUX MOJENEeN peallbHbIX CHUTYyaluil, MO03BOJSET
HaxOJUTh HaWJIydlllee pelIeHWe B TPHUKIAAHBIX, B TOM YHCJIE€ COIUATbHO-DKOHOMHYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO aHaiM3a CHOCOOCTBYET pPa3BUTHIO
a0CTpakTHOTO, (POPMATLHO-JIOTHYECKOTO W KPEATUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydarommuecs
Y3HAIOT O BBIJIAIOIIMXCS PE3YJIbTAaTax, MOJYyYEHHBIX B XOJI€ PA3BUTHS MaTEMaTHKH KaK HAyKH, U
00 UX aBTOpax.

ConeprkarenbHO-MeToIuuecKasi TUHUS «MHOXECTBa M JIOTHKA» BKIIOYAET B CEOSI DIEMEHTHI
TEOPUM MHOXECTB M MATEMaTUYECKOM JIOTUKU. TeOopeTHKO-MHOKECTBEHHBIE MPEICTABICHUS
MPOHU3BIBAIOT BECh KypC IMIKOJbHOW MaTEeMaTHKH W TpEeIjiararoT HamOojee yHHBEPCAIbHBIN



A3BIK, OOBEIUHAIONINN BCe pa3fesbl MaTeMaTHKU U €€ NMPUIIOKEHUH, OHM CBS3bIBAIOT Pa3HbIC
MaTeMaTHYeCKUe TUCIUIUIMHBI U UX MPUIOXKEHUS B euHOe Liejoe. BaxkHO aTh BO3ZMOKHOCTh
o0yyaromemMycsi MOHUMaTh TEOPETHKO-MHOXKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTEeMaTUKU U
HCIIOJIb30BaTh €ro JJIsl BBIPAKEHUSI CBOUX MbICHel. JIpyruM BakKHBIM MPHU3HAKOM MaTEeMaTHKU
KaK HayKW CJeIyeT NpU3HATh CBOMCTBEHHYIO €H CTPOrocTb OOOCHOBAaHUN W CIEIOBaHUE
onpeAeNnEéHHbIM MpaBUiaM TOCTPOEHHUS  JIOKA3aTEeNbCTB. 3HAKOMCTBO C  JJIEMEHTaMH
MaTeMaTHYECKOW JIOTUKU CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBILIUICHUS OOYy4aroIuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHUS HAa OCHOBE JIOTHUECKUX MPaBul, (OPMHUPYET HABBIKU
KPUTHUYECKOI'O MBILLUICHHUS.

B yue6HOM Kypce «Anrebpa W Havaja MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJICIHPOBAHUsS, KOTOpPbIE MpPHU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB IMOCTPOCHHS MOJIEJICH pealbHbIX CUTYallHil, UCCIIEOBAHUS ATHX MOJENEH ¢ OMOIIbIO
ammapara anreOpsl ¥ MaTeMaTHYeCKOro aHalW3a, WHTEPIPETAH TOJTYYEHHBIX PE3yJIbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXIbIi M3 Pa3leioB MPOTrpamMMbl, MOCKOJBKY BECh MaTepual
y4eOHOTro Kypca MIUPOKO HMCHONB3YeTCs IS peIleHUs MpHUKIAAHbIX 3aaad. llpu pemeHun
peaIbHBIX MPAaKTHUYECKUX 3a7ady oOydarolluecss pa3BUBAIOT HAOIIOJATeNbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BaTh AaHAIOTHIO, 0000maTh U
KOHKpPETH3UpOBaTh mpobiemy. JlearenpHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAJHBIX 3a/1a4 OPTaHU3YeTCs B MPOIIECCe M3YUEHHs BCEX TeM y4eOHOTro Kypca «Anredpa u
Hayajia MaTeMaTUYECKOTO aHaIn3ay.

OOmiee 4nciIO YacoB, PEKOMEHOBAHHBIX JUIA U3y4eHHs y4eOHOro Kypca «Anrebpa m Hadana
MaTeMaTHYeCKOro aHammsa» — 272 4vaca: B 10 kmacce — 136 vacoB (4 waca B Henemwo), B 11
kiacce — 136 yacoB (4 yaca B HEZCIIO).

Conep:xanue o0yuyenus B 10 kinacce.

Yucna u evluucnenus.
Panmonaneubpie ywcna. OOBIKHOBCHHBIE W JICCATUYHBIC JPOOH, IPOIEHTHI, OCCKOHECYHBIC
nepuoandeckue apoou. Ilpumenenue qpobdei u MpoIeHTOB s PEeIISHUs] MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACiEll 3HAHUW U PEajbHOW KU3HU.
JleiicTBuTenbHble uucna. PanuoHanbHble ¥ HUppalloHalbHBIE dYHclIa. Apudmernyeckue
omnepauuu C JIEUCTBUTEIbHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA M €ro CBOMCTBA.
[TpuOnmkE€HHbIE BBIUMCICHUS, TpaBUIa OKPYTJCHHsS, TNPUKHUIKA M OlEHKAa pe3yibTara
BBIYMCIICHUI.
Crenens ¢ nensiM nokasareneMm. bunom Heiorona. Mcnons3oBanue noaxosiiei Gopmbl 3amucu
NENCTBUTENBHBIX YUCEN JIJISl PEIICHUS] MPAKTUUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.
ApubmMeTnieckuii KopeHb HaTYpaabHOM CTENEHH U €r0 CBOICTBA.
Crenenp C palMOHAIBHBIM TIOKa3aTeleM U e€ CBOWCTBA, CTENEHb C JIEWCTBUTEIIbLHBIM
MOKa3aTeJeM.
Jlorapudm uncna. CoiictBa norapudma. JleciTHIHBIE U HATYPATbHBIE JIOTAPU(PMBI.
CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC U
ApPKTaHTEHC YHUCIIOBOTO apryMEHTa.

Ypasnenus u nepasencmsa.
TosknecTBa U TOXKIECTBEHHBIE MPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YpaBHEeHUsI. PaBHOCHIIbHBIC
ypaBHEHUS U ypaBHEHUs-CleIcTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBA.
OcCHOBHBIE METOJBI PEIICHHUS MEIbIX W JIPOOHO-PAMOHAIBLHBIX YPaBHEHMA W HEPABEHCTB.
MHorounessl OT OJHOM MNepeMeHHOW. JlenmeHne MHOrowjieHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. Muorounens! ¢ nenbivu kodddumuentamu. Teopema Buera.
[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHMA, COIEPIKAITNX CTENECHH U KOPHH.
Uppanmonansupie ypaBHeHHs. OCHOBHBIE METOBI PEIICHHS UPPAITMOHATBHBIX YPABHEHH.
[TokazaTenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PELIEHUS MTOKA3aTENbHBIX YPABHEHUI.
[IpeoOpa3oBaHue BbIpaKeHHH, coiepKaluX Jorapu@mel.



Jlorapudmuueckue ypaBHeHUs1. OCHOBHbBIE METOBI PEIICHUS JTOTapu(PMUUECKUX YpaBHEHHIM.
OcHoBHble  Tpuronomerpuueckue  Gopmynsl. [IpeoOpa3oBaHne  TPUTOHOMETPUUYECKHX
BBIpaKCHUI. Pelllenre TpuroHoMeTpu4eCKuX ypaBHEHUMN.

Pemienue cucrteM JMHEHHBIX YypaBHEHUMM. Marpuna CUCTEMbl JIMHEHHBIX YpaBHEHHIA.
Onpenenurens MaTpuilbl 2X2, €ro TreOMETPUYECKHUH CMBICI M CBOWMCTBA, BBIYUCICHUE
€ro 3HAYEHHUs, NPUMEHEHUE OIpEAeNUTEeNs Uil PEUIeHUs CHCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Pemenne npukiagHbIX 3a7ad ¢ IOMOINBIO CHCTEMbI JIMHEWHBIX ypaBHeHUU. lccienoBanue
ITOCTPOEHHOM MOJIENN C TIOMOLIBIO MATPHUIL U OIPEIETUTEICH.

ITocTpoeHne MaTeMaTUYECKUX MOJEIEH pEaIbHOM CUTyallMd C IIOMOLIbI0 YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMII M HEPAaBEHCTB K PEIICHUI0 MAaTeMaTHUYECKHX 3aJad U
3a7a4d U3 pa3IMYHBIX 00JacTell HAYKU U PeabHOM JKU3HU.

Dyukyuu u epagpuxu.

@ynKIMs, crocooOsl 3ananus GyHKiuu. B3zanmuo obpatable GyHkiun. Kommnosunus GyHKIN.
I'paduk Gynkmu. InemeHTapHbIe TpeoOpazoBanus rpadUKOB (YHKIIHA.

OOnacte ompesnereHHUss W MHOXKECTBO 3HadeHuWH ¢yHkumud. Hymm Qynkuuu. IIpomexyTku
3HaKonocTosHcTBA. YETHble U HeuéTHble (yHKuuU. [lepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHUMYMBI (QpyHKImu. Hanbomnbinee 1 HanMeHbIee
3HaueHUs QYHKIIMHU Ha TPOMEKYTKE.

JluneitHas, KBajpaTU4YHas W JAPOOHO-TUHEHHAs (QYHKIHMH. DJIEMEHTAapHOE WCCICAOBAHUE U
MOCTPOCHUE UX IPaPUKOB.

Crenennasi QyHKIHS C HATypaJIbHBIM M II€TIBIM MOKa3aTeneM. E€ cBoiictBa u rpaduk. CroiicTBa
U rpad UK KOPHS N-0ii CTENEeHH KaK (GyHKIIMH 0OpaTHOM CTENEHH ¢ HATypaJIbHBIM IOKa3aTeNeM.
[TokazarenpHass W jorapudmuueckas (QyHKIUH, WX CBOHCTBa W Tpaduku. Vcmomp3oBanue
rpadukoB PyHKIMN U pelIeHUs] ypaBHEHUH.

Tpuronomerpudeckass OKpy>KHOCTb, OTPEACICHUE TPUTOHOMETPUYECKHX (YHKIMHA YUCIOBOTO
aprymMeHra.

OyHKIMOHANbHBIE 3aBUCUMOCTH B pealbHBIX Ipolieccax U SBICHUSX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hauana mamemamuueckozo ananusa.

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/aHUs IOCIEeNOBaTeIbHOCTEH. MeTon MareMaTudecKoin
UHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBbIE IOCIEA0BATEIbHOCTU. McToprs BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIn3a Kak aHajln3a 0ECKOHEYHO MaJIbIX.

Apudmerrueckas U reomMeTpuueckas nporpeccu. beckoHeuHo yObIBarolasi reoMeTpuyecKas
nporpeccusi. Cymma OecKOHEUHO YOBIBaIOIIel reoMeTpuueckoi mporpeccuu. JIMHEWHBIN U
SKCIOHEHIMANBHBIM pocT. Ymcno e. @opmyna CIOXKHBIX MNpOLEHTOB. Mcnonb3oBaHue
IIPOrPECCUU IJIS PELLEHUS pPealIbHbIX 3a/1a4 MPUKIIAJHOIO XapakTepa.

HenpepriBHble QyHKIMM U UX CBOWCTBA. TOUKM pa3pbiBa. ACHMIITOTHI Ipa@UKOB (DYHKIHH.
CBoiicTBa (hyHKIMI HENPEpPHIBHBIX HA OTpe3Ke. MeTo] MHTEepBAJIOB Ul PelleHHUs] HEPABEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUH JUIs peIIeHUs 3a/1a4.

Ilepass u BTOpas mpousBojHble (yHKIMH. OrmpeneneHue, reoMeTpUYecKuil U (pU3NUecKHuit
CMBICJ IPOU3BOIHOM. Y paBHEHHE KacaTeabHOU K rpadpuky QyHKINU.

ITpousBosHble 31eMeHTapHbIX GyHKUMH. IIpou3BogHas CyMMBbl, IPOM3BEAEHHUS, YaCTHOIO WU
KOMITO3HUITNH () YHKITHH.

MHnoowcecmsa u nocuxa.

MHoO)k€ecTBO, OIepalru HajJ MHOXECTBAMHM M UX cBoicTBa. [[narpammsbl Diinepa—BenHa.
[IpuMeHeHNE TEOpEeTUKO-MHOXKECTBEHHOIO arapara Juisl ONMCaHUS peajbHBIX IPOLECCOB U
SIBJIIGHUH, MIPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CIEJCTBHE, JI0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

Conepxanue o0yuyenus B 11 kiacce.



Yucna u eviuucnenus.

Hatypanbhble u 1iensle yncna. [IpumeHeHne npu3HakoB AETUMOCTH LIEIbIX YnCcell, HauOOoJbIINI
obmmit nemutens (manee — HOJl) u naumensinee obmee kpatHoe (ganee -HOK), ocraTtkoB 1o
MOZYJIIO, alropuT™Ma EBKinaa uisl pelieHns 3a1a4 B LEJIbIX YHACTIax.

KommnekcHbie uncna. Anredpandeckas U TpUroHoMeTpudeckas (popMbl 3aMc KOMILIEKCHOTO
yuciaa. ApupMeTudeckue olepanuy ¢ KOMIUIEKCHBIMU uuciiaMu. M300pakeHre KOMITIEKCHBIX
4yycesl Ha KoopAuHaTHOM 1uiockocTd. dopmyna Myaspa. KopHu n-0i cTeleHH U3 KOMILIEKCHOIO
yucia. [IpuMeHeHne KOMIIJIEKCHBIX YMCeN I pelieHHs (PU3NYECKUX U TEOMETPUUECKUX 3a1au.
Ypasnenus u nepasencmea.

Cucrema M COBOKYNHOCTb YPAaBHEHHW W HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U CHUCTEMBI-
ciencTBys. PaBHOCUIIBHBIE HEPABEHCTBA.

OT10op KOpHEH TPUTrOHOMETPUUYECKHX YPABHEHHUH C IOMOIIBIO TPUIOHOMETPHUUYECKOH
OKPYKHOCTH. Perienre TpuroHoMeTpu4eCcKux HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHHSI T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHsS CUCTEM M COBOKYIHOCTEH PalUOHAIBHBIX, MPPALUOHAIBHBIX,
[I0KA3aTeIbHBIX U JOrapu(PMUUECKUX YPABHEHUM.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMeHeHHe ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMAaTHYECKUX 3aJa4 U 3a7a4 U3
pa3nuYHbIX 001aCTe HAYKU U pealibHOM XKU3HU, HHTEpPIpeTalys NOIYyYeHHBIX pe3yIbTaToB.
DyHxyuu u epaguxu.

I'papux xommosuimu QyHkuuil. ['eomerpuueckue oOpa3bl ypaBHEHUH M HEpPaBEHCTB Ha
KOOPAWHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaUKH.

I'paduueckne MeTOIBI pelIeHUs ypaBHEHUH W HepaBeHCTB. [ paduueckne MeETOIbI pElICHUs
3aJ1a4 ¢ IapaMeTpamH.

Hcnonp3oBanue rpagukoB GyHKIMHA JUIsT HCCIEOBAHUS TIPOIIECCOB M 3aBHCUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PELLICHUHU 3aJ]au U3 APYIUX YUeOHBIX IIPEIMETOB U pealbHOMN JKU3HU.

Hauana mamemamuueckozo ananusa.

[IpuMeHeHHe TPOMU3BOJHOM K HCCIEAOBAaHUIO (DYHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnienre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUH HEMPEPHIBHON (YHKIIMHM HAa OTPE3KE.
[IpumeHeHre MPOU3BOIHON [UIsl HAXOKIAEHUS HAWITYUIIEr0 pPELICHHs B NPUKIAAHBIX 3a7adax,
VIS OIPEJICNIEHNS CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOro (popMysIol WK rpapuKoMm.
IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. I[lepBooOpasHble 3lIEMEHTApHBIX
¢ynkuil. [IpaBuna HaxoXkAEHUS IEPBOOOPA3HBIX.

Wurerpan. ['eomeTpruyeckuil CMbICH HMHTErpana. BeruncieHue onpenein€éHHOro MHTErpajia Io
dhopmyne Hetorona—Jleitbnuia.

[IpumeHeHne WHTerpana Uil HaxOXJAEHHUS IUIOmafed Tiockux ¢uryp U 00BEMOB
F€OMETPUYECKUX TEJI.

[Tpumepsr pemenunit auddepeHnnanbHbIX  ypaBHeHU. MaremaTnueckoe MOAETUPOBaHHE

peaJIbHBIX MPOLIECCOB ¢ MOMOUIBIO AUPPEPEHIINATBHBIX YPABHEHHH.

Inanupyemovie npeomemmsvie pe3ynbomamsvl 0CE0CHUA (pedepanvHoUl pabdouell npozpammul
yueonozo Kypca «Anzebpa u nauana mamemamuuecko20 AHAIU3A» HA Y2ay0aEéHHOM YyPOGHE
Ha yposHe cpednezo obuiezo odpazosanus.

K kxonuy ooyuenus ¢ 10 knacce oobyuarowuiica noayuum cieoyloujue npeomMemuble
pe3yiomampl N0 OMOEIAbHLIM MeMam Gedepanvhoii padoueil npozpammel yuedHo2o0 Kypca
«Anzebpa u nauana mamemamu4ecKko2o AHAIUIAN:

Yucna u evluucienus:

cBOOO/IHO OTMEPUPOBAThH MOHATHUSMU: PAIIMOHAIBHOE YUCIIO0, OECKOHEYHAs MepHoIuIecKast Ipoob,
MPOIICHTHI, MPPAIMOHAIBPHOE YHCIIO, MHOXECTBA PAllMOHAIBHBIX M JEHCTBUTEIBHBIX YHCEII,



MOJYJIb JEHCTBUTEIBHOTO YNCIIA;

IPUMEHATh JpOOM M IMPOLEHTHI Ul PEUIeHUs NPUKIAJHBIX 3a/1ad U3 Pa3IUYHBIX OTpaciel
3HaHUH U PEaJbHOM )KU3HU;

IPUMEHATh NPUOMMOKEHHBIC BBIUMCICHMS, IpaBUia OKPYIJICHUS, HPUKUIKY M  OLEHKY
pe3yJibTaTa BEIYMCIIEHUI;

CBOOO/JIHO ONEPUPOBATH NOHATHEM: CTEIEHD C LIEJIbIM II0KA3aTENeM, UCII0JIb30BaTh MOAX OISO
¢dopmy 3anucHu ACHCTBUTENBHBIX YHCET JUIA PELICHUS MPAKTUYECKUX 3a/1a4 U NPEICTaBICHUSL
JAHHBIX;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTENCHH;

CBOOOJIHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM [10KA3aTeleM;

CBOOOJHO OINEpPUPOBATH TMOHATHAMM: JIOTapU(PM 4YHUCIA, JECATUYHBIE M HATYpajbHbBIC
JorapudMel;

CBOOO/ZIHO OINEpUPOBAaTh MOHATUSIMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YUCIIOBOIO apryMeHTa.
Vpasnenus u nepasencmaa:

CBOOO/IHO ONEpUPOBATH IMOHATUSAMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIE
YpaBHEHUS U YPaBHEHUS-CIIE/ICTBUS, PABHOCWIIbHBIE HEPABEHCTBA;

MIPUMEHSTh Pa3JIMYHbIE METO/Ibl PELIECHUS PAllMOHAIBHBIX U APOOHO-PALIMOHAIBHBIX YPABHEHUH,
IPUMEHSATh METOJ] UHTEPBAJIOB JJIS pEIIEHUS] HEPABEHCTB;

CBOOO/IHO OINEPUPOBATH MOHATUSAMU: MHOTOUJIEH OT OAHOM NEPEMEHHOM, MHOTOUJIEH C LEJIBIMU
Ko3(QpHULIMEHTaMH, KOPHH MHOTOWIEHA, MPUMEHATh JAEJICHHE MHOTOYIeHa Ha MHOTOWIEH C
ocTaTKoM, TeopeMy be3y u teopemy Buera aiis peuienus 3aaay;

CBOOOJHO ONEepUpoOBaTh MOHATUSAMH: CHUCTEMa JMHEHHBIX ypaBHEHUH, MaTpulla, ONpeae/IuTellb
MaTpULbI 2 X 2 ¥ €ro TeOMETPUUYECKUI CMBICH, UCIIOJIb30BaTh CBOMCTBA ONpeAenuTens 2 X 2 s
BBIUUCIICHUS] €r0 3HAYEHUs, NMPUMEHATh OIpPEICIUTEeNN sl PEIIeHUs] CUCTEMbl JIMHEHHBIX
YpaBHEHUH, MOJEIMPOBATh PEAbHbIE CUTYallUU C IOMOIIbIO CUCTEMBI JIMHEHHBIX YpPaBHEHUH,
HCCIIEI0BaTh MOCTPOSHHbBIE MOJIENIM C MTOMOILBIO MaTPUI] U OIpeesuTeNeil, UHTepIpeTUPOBATh
ITOJIyYEHHBIN pe3ysbTarT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JIJIsl TpeoOpa30oBaHusl BEIpaKEHUI;

BBITNIOJIHATH MpeoOpa30BaHUs YMCIOBBIX BBIPAKEHUH, COAEPIKALIUX CTENEHU C pallOHATbHBIM
IIOKa3aTeNeM;

MCII0JIb30BaTh CBOMCTBA Jorapu(moB i MpeoOdpa3oBaHus Jorapu(pMUUECKUX BbIpaKEHHUI;
CBOOOJHO ONEpUPOBaTh MOHATUSAMH: HppalMOHAJIbHbIE, MOKa3aTeIbHbIE U JorapupMUUEcKue
YpaBHEHHUSI, HAXOJUTh MX PEIICHUs C MOMOIIbI0 PAaBHOCHIBHBIX MEPEXOJ0B MM OCYIIECTBIASA
IIPOBEPKY KOpHEM;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKHE (hopMyIibI JUISt npeoOpazoBaHus
TPUTOHOMETPUYECKUX BBIPAXKEHU;

cBOOO/IHO OTIEPUPOBATH MOHITUEM: TPUTOHOMETPUUECKOE YpaBHEHHE, IPUMEHITh HEOOXO0AUMbIE
(bopMyIIbI Tl pellieH!s] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIETIMPOBATh PEAJbHBIE CUTyallUM Ha SI3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA II0 YCJIOBUIO 33Ja4M, HCCIIEOBATh IOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM
arnmapara anreOpbl.

Dynxyuu u epaguxu.

cBOOO/IHO OMEPUPOBATH MOHATUAMU: (PYHKIIHS, CIIOCOOBI 331aHNUsI (GYHKIIMH, B3aUMHO OOpaTHbIE
¢byHkuuu, KoMmmo3uima — QyHKIMHA, TpaduK  (GYHKUIMH, BBIIOJHATH  JJIEMEHTapHBIE
npeoOpa3oBanus rpadukoB GyHKINH;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: OOJIACTH OMpEIENCHUs] U MHOXKECTBO 3HaYeHHUH (DYHKIIMH,
HYJIU QYHKINH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: YETHBIE M HEUETHBIE (PYHKLUU, IEpUOANYECKHE (YHKIINH,
MIPOMEXYTKH MOHOTOHHOCTH (PYHKIIMHM, MaKCUMyMbl 1 MUHUMYMbI (YHKIUU, HauOoiblliee U



HaMMEHbIIIee 3HaUeHUE (PYHKIIMHN HA TIPOMEXKYTKE;

CBOOOZHO ONEpHUPOBATh MOHATHSAMHU: CTEMEHHas (YHKOUS C HAaTypalbHBIM M LENBIM
nokasaresneM, rpa@uk CTENeHHON (YHKIMU C HAaTYpajbHBIM U IENIbIM IOKa3areneM, rpaduk
KOPHS N-0i CTeNeHN KaK QYHKIIMHA OOpaTHOW CTENEHHU C HATypaJIbHBIM ITOKa3aTeleM;
OIEPUPOBATH MOHATUAMU: JTUHEWHAs, KBaApaTUUHAS U APOOHO-IHHEHHAs (PYHKINH, BBIOIHATh
3JIEMEHTApHOE HCCIIEIOBAHUE U IIOCTPOCHUE UX IPa(HKOB;

CBOOOJHO OIEpPHUPOBATh TMOHATHAMU: TOKa3aTedbHass W Jorapudmuyeckas (YyHKIHH, HX
CBOICTBa M IrpadUKH, HCIOIB30BATh UX TPA(UKY JUIS PEIICHHUs yPaBHEHHIA;

CBOOOJHO OIEPUPOBATH MOHATHAMU: TPUTOHOMETPUYECKAsh OKPYXKHOCTb, OIpEIEICHUE
TPUTOHOMETPHYECKUX (DYHKIIUH YHCIOBOTO apryMeHTa;

MCTOJIBb30BaTh rpaduKu QYHKIMHA 7151 MCCIEOBAHMS MPOLIECCOB U 3aBHCUMOCTEH NpU peLICHUN
3a7a4 U3 APYTUX Y4EeOHBIX MPEIMETOB M peabHOM JKU3HU, BEIPAXATh GOPMYIaMu 3aBUCHMOCTH
MEXy BETUYMHAMU;

Hauana mamemamuyeckozo ananusa:

CBOOOJHO ONEpUPOBATh MOHATUAMHU: apuPMeTHUecCKass W TEOMETpPHUYECKas MpPOTpPeccHs,
OecKOHEYHO yObIBaroIIasi FeOMETpUYECcKasi MPOTPECcCHs, TMHEHHbIA 1 AKCIIOHEHIIMAIBHBIA POCT,
(opMyIa CI0KHBIX IPOIIEHTOB, UMETh IPECTABIIECHNE O KOHCTAHTE;

UCIIOJIB30BATh NMPOTPECCUH IS PEILICHHS PealIbHBIX 33/1a4 MPUKIAJHOTO XapaKTepa;

CBOOOZIHO  ONEpPUPOBATH  MOHATHAMHU: IIOCJIEIOBATENBbHOCTb, ~ CIIOCOOBI  3a/1aHHS
MIOCJIEI0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MaTEMAaTHYECKOTO aHAJIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOO/IHO OIEpUPOBATh TOHATUSMH: HENpPEphIBHbIE (YHKIUH, TOYKH pa3pbiBa Trpaduka
(byHKIMH, aCHMOTOTH Tpaduka GyHKINH;

CBOOO/IHO ONEPHPOBATh MOHATHEM: (DYHKIHMS, HETIPEPbIBHAS Ha OTpE3Ke, MPUMEHATh CBOWCTBA
HETPEePbIBHBIX (DYHKIMIA AJ1s1 pelIeHus 3a1a4;

CBOOO/IHO OTEPHPOBATh MOHATHSIMU: NepBasi U BTOpasi MPOU3BOIHBIC (YHKIMHU, KacaTelbHas K
rpaduKy (yHKIHIH,

BBIYHCIIATH TPOU3BOIHBIE CYMMBI, NMPOHM3BEICHUS, YACTHOTO M KOMIIO3UIMU JBYX (DYHKIUH,
3HATh MPOU3BOIHBIC AITEMEHTAPHBIX (DYHKITHIA;

HCIOJIb30BATh T€OMETPUUYECKUH U GU3NUECKUI CMBICT MPOU3BOJHOM JIUIs peIlIeHHs 3a/1a4.
Mnuoowcecmsa u nozuxa:

CBOOO/THO ONIEPUPOBATH MOHATUAMU: MHOXKECTBO, OTIEPALIUU HAJl MHOKECTBAMH;

UCTIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Jjs ONHCAaHWsS pPEalbHBIX IPOLECCOB U
SIBJICHUM, TIPU PELIEHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOO/IHO ONEPUPOBATH MOHATHSIMU: OIpEJeNICHHEe, TeOpeMa, ypaBHEHHE-CIEeCTBUE, CBOHCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

K Kxonuy ooyuenusa ¢ 11 knacce oobyuarowuiica noayuum cieoyloujue npeomenHule
pe3yiomamsl N0 OMOEIbHLIM mMeMam (edepanvhoii padoueil npozpammel yuedHoz2o0 Kypca
«Anzebpa u nauana mamemamuuecKko20 GHAIUIAN:

Yucna u evluucnenus:

CcBOOO/IHO OMEPUPOBATH MOHATUSAMU: HATYypabHOE U IIeJI0€ YUCIIO, MHOXKECTBA HATYypalIbHBIX U
LIEeJIBIX YHKCEJI, UCIIOIB30BaTh Mpu3Haku JgenuMoctd uenbix yuces, HOJl m HOK HarypanbHbIX
qyceN ISl pelieHus 3a71a4, MPUMEHSTh aropuT™ EBkinaa;

cBOOO/JIHO OIEpHpPOBaTh MOHSATHEM OCTaTKa MO MOMAYINIO, 3alMChIBaTh HATypajbHbIE YHCIa B
Pa3IMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CcBOOO/JIHO ONEPUPOBATh MOHSTUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIIJIEKCHBIX YHUCEIl,
MPEJICTaBIATh KOMIUIEKCHBIE YHCIa B alreOpandyeckoii W TPUTOHOMETPHUECKOH ¢opme,
BBITNIOJHATH apu(MeTHYECKUE ONEepaluy ¢ HUIMH U U300pa)kaTh Ha KOOPJUHATHOMN TJIOCKOCTH.
Ypasnenus u nepasencmsa.

CcBOOO/JIHO ONEpHUPOBaTh MOHATHSAMH: HppallMOHAJIbHBIE, MOKa3aTeabHble U Jorapudmuueckue



HEPAaBEHCTBA, HAXOJIUTh UX PEUICHHSI C TOMOIILIO0 PABHOCHIIHHBIX ITEPEXO/I0B;
OCYILIECTBIATH OTOOP KOPHEN IpU PEellIeHUU TPUTOHOMETPHUUECKOTO YPaBHEHUS;

CBOOOJIHO  OMEpUPOBATh  MOHSATHEM  TPUTOHOMETPUYECKOEC  HEPaBEHCTBO, IMPUMEHSTh
HeoOxouMBbIe (YOPMYIIBI JJIsl PEILIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJIHO OMEpPUPOBATH MOHATHSIMH: CHCTEMa W COBOKYITHOCTh YPaBHEHHH M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMbI I CUCTEMBbI-CIICJICTBUS, HAXOAUTh PELICHHs] CHCTEMbI U COBOKYITHOCTEH
paIMOHATBbHBIX, UPPAIMOHATBHBIX, TIOKA3aTENbHBIX M JIOTApU(DMUYECKUX ypaBHEHUU U
HEPaBEHCTB;

pemiath  palMoOHAIBHBIC, HppallMOHAIBHBIC, TOKAa3aTelbHBIE, JIOTapu(PMHUUYECKHEe U
TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA, COepKalllie MOy U apaMeTphl;
MPUMEHSITh Tpa@UUeCcKre METOMABI JJIs PEIICHUS YPaBHCHUN M HEPABEHCTB, a TaKXkKe 3ajad ¢
napaMmeTpamu;

MOJICTTUPOBATh PEalbHBIC CUTYAIlMH Ha SI3bIKE aITeOpBI, COCTABIATH BBIPAKCHUS, YPaBHEHUS,
HEPABEHCTBA M HMX CHCTEMbl IO YCJIOBHMIO 3aJauyM, MCCIEIOBAaTh IOCTPOCHHBIE MOJEIH C
MCIOJIb30BaHUEM armapara anreOpsl, HHTEPIPETUPOBATh MOJYICHHBIN pe3yibTar.

Dyuxkyuu u epaguxu.

CTPOUTH TpadUKH KOMITO3UIIUN (PYHKIIUN ¢ TIOMOIIBIO 3JIEMEHTAPHOTO MUCCIICIOBAHHS M CBOWCTB
KOMITO3UIINH IBYX (DYHKIIUH;

CTPOUTH F'€OMETPUIECKIE 00pa3bl YpaBHCHH U HEPABEHCTB HA KOOPAMHATHOM IIOCKOCTH;
CBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKH TPUTOHOMETPHUECKUX (YHKIIHIA,

MPUMEHSITh DYHKIIUU JJI1 MOJICITHPOBAHUS M HCCIICIOBAHUS PEaTbHBIX IPOIIECCOB.
Hauana mamemamuueckozo ananusa:

MCIOJIb30BaTh TPOU3BOIHYIO IS UCCIICIOBAHUS (PYHKIIMH HA MOHOTOHHOCTH B SKCTPEMYMBI,
HAXOJUTh HauOOJIbIIIEe U HAMMEHbIIIee 3HaYeHHs (PYHKIIMH HEMIPEPhIBHOW HA OTPE3KE;
WCIIOJIb30BaTh MPOU3BOIHYIO IS HAXOXKIACHHS HAMIIYYIIETO PEIICHUS B MPUKIAJHBIX, B TOM
YuCclie COIMATIbHO-DKOHOMHYECKHX, 3aJadyax, JUid OIpeAeNeHUs CKOPOCTH W YCKOpPEHUs
mporecca, 3aIaHHOTO GOPMYJIION UITH TPaPUKOM;

CcBOOO/JIHO OIEpPUPOBaTh MOHATUSAMU: TEpBOOOpa3Has, OINpeAeNEHHBI HHTErpal, HaXOIUTh
MEepPBOOOPA3HBIE JJIEMEHTAPHBIX (PYHKIHMA W BBIYUCIATH WHTErpasl 1o ¢dopmyie HproroHa—
JletiOHmIa;

HAXOJUTh IUIOMAIH IIOCKUX (GUTYP U 0OBEMBI TEJ ¢ TTOMOIILIO0 HHTETPAJIa;

UMETh TPEJCTaBICHHE O MaTeMaTUYeCKOM MOJCIMPOBAHUHN Ha TMPUMEPE COCTABIICHUS
mudpepeHInaTbHBIX YPaBHEHUI;
pemars TPUKIATHBIE 3aJaud, B TOM YHCIE COLMAIbHO-KOHOMHYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeACTBAMUA MaTeMaTUYECKOT0 aHaIn3a.

TEMATHUYECKOE IINTAHUPOBAHUE AJITEBPA

10 KJIACC
KonnuectBouacos
e K I ONeKTpOHHBIE
0 HTPOJIb KTHY
e HanMeHoBaHHEpa3 €108 U TEMIIPOTPAMMBI B 0 pgﬂ pa (undpoBsie)
T HBI T KH
cero €pabo Zc P2 | hGpasoBarelbHBIC
bl ThI
0 pecypcsl
MHO0%€eCTBO JEMCTBUTENBHBIX YHcel. MHOIMOWIEHBI.
1 PanoHnaneHbIe ypaBHEHUS U HEPABEHCTBA. 24 1 1
Cucrembl TMHEWHBIX YPaBHEHUI
5 Oynkuuu U rpadpuku. CreneHHas QyHKIHS ¢ 12 1 1
EJTBIM TTOKa3aTesIeM
3 Apudmernueckuii KOpeHb N-0if CTENeHHN. 15 1
WppanmonanbHble ypaBHEHUS




4 ITokazarenpHasynknus. [lokasarenpHbIe 10 1
ypaBHEHUS
5 Jlorapudmuyeckaspyukuus. Jlorapupmudeckue 18 1 1
ypaBHEHUS
6 TpUroHOMETPUYECKUEBBIPAKEHNS U YPABHEHUS 22 1 2
7 TlocnenoBarenbHOCTH U IPOTPECCUU 10 1
8 HempepsiBabie pynknnu. [IponsBogHas 20 1
9 IToBTOpEHME, 0000IICHNE, CHCTEMATH3aAIUA3HAHII 5 2
OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 136 10 5
TEMATHYECKOE IINTIAHUPOBAHUE
AJITEBPA 11 KJIACC
KosmnuecTBouacos
Ne
o HanMeHoBaHuepa3saeioB u Kontpo Ipaktn = DJeKTpoHHbIE (H(POBbIE)
- TeMIIPpOrpamMmmal Bcero JIbHbIEP yeckue o0pa3zoBaTebHbIEPECYPCHI
a00ThbI padoThI
Hcenenosate q)yHKHH? ¢ 22 1 https://m.edsoo.ru/f11c4afd
IMOMOMIBIO MTPOU3BOJHOU
I1 0
CPEOODPASHA H HHTCrpal 12 1 https://m.edsoo.ru/f11c4afd
I'pacduku TpuroHOMETPUUECKHUX
¢dyHkuuii. TpUrOHOMETPHUYECKHE 14 1 https://m.edsoo.ru/1568aba3
HEPaBEHCTBA
UppatnmonanbHele,
NOKa3aTelbHbIC U 24 1 https://m.edsoo.ru/f11c4afd
sorapu()MUIECKIE HEPABEHCTBA
K
OMIDICKCHbIC qHea 10 1 https://m.edsoo.ru/f11c4afd
H
ATYPAJILHBIC I EIBIE HHCHa 10 1 https://m.edsoo.ru/f11c4afd
CucremMbl paniMOHAIBHBIX,
UPPAIMOHAIBHBIX TTOKA3aTeIbHBIX 12 1 https://m.edsoo.ru/f11c4afd
u J'IOFapI/I(bMI/I‘-IeCKI/IX ypaBHeHI/Iﬁ
3
AIATH © IapaMETpaMHt 16 1 https://m.edsoo.ru/1568aba3
I1 000
OBTOPEHHE, 000 meHvH © 16 2 https://m.edsoo.ru/f11c4afd
CucreMaTtui3alua3HaHuu
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[MPOI'PAMME
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PabGouyasi nporpamma yueOHoro kypca «I'eomerpusi».

['eomeTrpus sABIsSeTCA OJAHUM U3 0Aa30BBIX KypCOB Ha YpOBHE CpeAHEro oluiero oOpa3oBaHus,
TaKk Kak 00eCHeuyMBacT BO3MOXHOCTb HM3y4YCHHS JUCIHHUIUIMH  E€CTECTBEHHO-HAY4HOM
HaIpaBJICHHOCTU U MIPEIMETOB 'yMaHUTapHOro 1ukia. Jlormueckoe MplnuieHue, Gpopmupyemoe
IIPU U3YYEHUH OOY4YarOIMMHUCS NOHSITUMHBIX OCHOB T'€OMETPUH, NPU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHHUH LICTIOYKH JIOTUYECKUX YTBEP)KIECHUHN IIPU PELICHUHA I€OMETPUYECKUX 3a/1ad, YMEHUE
BBIIBUTaTh M OIPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MHCIIONIB3YIOTCA IIPU PEIIEHUHU 3adad
€CTECTBEHHO-HAyYHOI'0 IIUKJIA, B YACTHOCTH (PU3UYECKUX 3a/1a4.

Llens ocBoeHuss mporpamMmbl ydeOHOro Kypca «l'eomerpus» Ha yriiyOJIEHHOM YpOBHE —
pa3sBUTHE WHIUBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aroIMXCsl IpPU H3YYEHUM TIE€OMETpUH, Kak
COCTaBIISIFOLICH HpeaMeTHOH obnactn «MaremaTnka W MH(POpPMATHKa» dYepe3 obecredeHHe
BO3MOYKHOCTH HPUOOpETEeHHs] U HCIOJIb30BaHUS Oojiee IIyOOKHMX I'€OMETPUUYECKUX 3HAHUH U
JeWCTBUH, CeUU(UYHBIX T€OMETPHUH, U HEOOXOAMMBIX Ui YCIEHUIHOTO MPOo(EeCCHOHATHLHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BaHUEM MATEMAaTHUKH.

[TpropuTeTHRIMH 337a4aMH Kypca T€OMETPUU Ha YIIyOJIEHHOM ypPOBHE, PAaCIIUPSIONIUMH U
YCUJIMBAIOIUMU Kypc 6a30BOT0 YPOBHS, SBIISOTCS:
pacipeHye MPEeACTaBICHUSI O TEOMETPHH KaK 4acTH MHUPOBOM KYyJbTYPHI U (hOopMUpOBaHHE
OCO3HAHUs B3aMMOCBS3M I'€OMETPUH C OKPYXKAIOLIUM MHPOM;
dopMHupOoBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENIAX, IIO3BOJISIONIMX OINMCHIBATH W H3ydaTb pas3HbC SBICHUSA
OKpY’KaIOILIEr0 MHUpa, 3HAHUE MOHATHUHHOrO ammapara no pasgeny «CrtepeomeTpus» yueOHOro
Kypca F€OMETpHH;

(dbopMHUpOBaHUE yMEHUS BJIAJICTh OCHOBHBIMU MOHATHSMHU O MPOCTPAHCTBEHHBIX (PUTYpax M MX
OCHOBHBIMM CBOWCTBaMM, 3HAaHHE TeopeM, (opMyn © yMEHHME WX IPUMEHSTh, YMEHUs
JI0Ka3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pELIeHMs 3a/1a4;

¢dopMHpoBaHHE YMEHHMs paclo3HaBaTh Ha dYepTekax, MOJEIAX M B peaJbHOM MHpe
MHOTOTPaHHHUKH U TeJia BPaLIeHHs, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIEINH;

¢dbopMHpOBaHHE MOHMMAHHUS BO3MOXXHOCTH AKCHOMATHYECKOTO MOCTPOEHUS MaTeMaTHYECKUX
Teopuit, GOpMUPOBAHNE TOHUMAHUS POJIN AKCMOMATUKHU IIPH MPOBEIEHUU PACCYKICHUII;
(dbopMHpOBaHKE YMEHHUS BIIAJETh METOJAaMHU JI0Ka3aTeNbCTB U aJTOPUTMOB pEILIEHUs, YMEHHS UX
MIPUMEHSTh, MPOBOAUTH JOKA3aTEJbHBIE PACCYKICHHUS B XOJ€ PELIEHUS CTEPEOMETPHUECKHUX
3aJjauy M 3aJjad C [PAKTUYECKHM coJiepKaHueM, (OpMHUpPOBaHME TPEACTABIECHUS O
HEO0OXOJIMMOCTH JI0Ka3aTebCTB NPU OOOCHOBAaHMM MaTEeMaTHUYECKUX YTBEP)KIECHUN MU poiH
aKCUOMATHKH B MIPOBEACHUHU JENYKTUBHBIX PACCYKIECHUN;

pa3BUTHE M  COBEPIICHCTBOBAHUE WHTEIJIEKTYaJlbHBIX M  TBOPYECKHX  CIIOCOOHOCTEMN
o0yyaroImuxcs, IO3HABAaTEIIbHOW AKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTHU
MBIIIEHMS], UHTEpEca K U3Y4EHHUIO T€OMETPHH;

dopmupoBaHHe  (QYHKUMOHAJIBHOM  TI'pPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpPUM:  yMEHUs
pacrno3HaBaTh MpOSIBICHHUS TI'E€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIUSX U MPU W3YYEHUH JAPYIHX y4eOHBIX HPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAHUS pEAIbHBIX CHUTYyallUi, HCCIeI0BaHUs
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMH [T0JTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIEpKaTeIbHBIMU JTUHUAMH y4deOHOro Kypca «I'eomerpusi» B 10—11 wmaccax
aBisAoTes: «lIpsiMble M TUIOCKOCTH B NpocTpaHcTBe», «MHororpanHukny, «Tena BpameHUs»,
«BexTopsl ¥ KOOpAMHATHI B MPOCTPAHCTBEY, «/IBUXKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe B PI'OC COO TpeGoBaHHE «YMETh OINEPUPOBATH IOHITUAMUY,
peNeBaHTHBIX TE€OMETPUHU Ha yriiyOn€éHHOM ypoBHe oOydenms B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIEpXKATelIbHBIM JIMHUAM Yy4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTHUECKUX YMEHHH



pacripenieniieTcsi HE TOJBKO IO COACPXKATElIbHBIM JIMHUSAM, HO M IO ToAaM OOyudeHHs.
Conepxkanne 00Opa3oBaHUs, COOTBETCTBYIOIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS
denepanbHOil pabouell MporpamMMbl, pacripeieiaEHHbIM 10 ToaM 00ydeHHsl, CTPYKTYpHPOBAHO
TakuM 0O0Opa3oM, 4TOObl KO BCEM OCHOBHBIM, IPUHIMIIHMAIBHBIM BOIIPOCAM OOydaroluecs
oOpamaniuch HEOAHOKPATHO, YTO IIO3BOJISIET OPraHU30BaTh OBJIAJCHUE TI'C€OMETPUUYECKUMHU
MOHATUSIMM U HaBBIKAMHU I10CJIEAOBATEILHO U IIOCTYNATENIbHO, C COOJIIOJCHHEM IpPUHIIMIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYaTh B OOILIyI0 CHCTEMY TI'€OMETPUYECKHX
IIPEJCTaBICHUNA O0ydYarOUIMXCsl, paciiupsist U yriyossist e€, oOpa3ysl MpOYHblEe MHOKECTBEHHBIE
CBS3HU.

[Tepexon K N3y4eHHUIO F€OMETPUHN Ha YIIIyOJEHHOM YPOBHE I103BOJISET:
co3mate ycnoBus jans  guddepeHnmanmmu  00ydeHHsS, TIOCTPOCHHUS  HHIWBUIYaTHHBIX
o0Opa3oBaTeNbHBIX  MporpamyM,  OoOecreduTb  yrIyOJN€HHOe  HM3y4eHHEe  IeOMEeTpUHU
KaK COCTaBJIsIoIel yueOHoro npeamera «MaremaTHkay;
HOJrOTOBUTh OOYyYaloUXcsd K MPOAO/DKEHUIO M3Y4YeHUs MaTeMaTHKd C y4€ToM BbIOOpa
Oymymieit mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAY 00muM U MpodeccHnoHATbHBIM
o0pazoBaHHEM.
OOmiee 4YMCIIO YacoB, PEKOMEHIOBAaHHBIX sl M3ydeHHUs ydeOHoro kypca «['eomerpusi» Ha
yrirybinenHom yposae — 204 gaca: B 10 kmacce — 102 yaca (3 vaca B Hezemo), B 11 kmacce — 102
yaca (3 Jyaca B HEJICIIIO).
Conep:xanue 00yuyenus B 10 kiacce.
LIpsamvle u nrockocmu 6 npocmpancmee.
OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimasi, IIIOCKOCTb, mpocTpaHcTBO. [lonatue o6
AKCHOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPHHU U CIEACTBUS U3 HUX.
B3aumHOe pacnosjoxkeHue npsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOUIUECS, IMApPAJUICIbHBIE U
cKpeluBaromuecs npsamele. [IpuzHaku ckpemupBaromuxcs npsmbix. [lapamieabHoCcTh NPAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: IapajuleibHbIE NPSIMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTD TPEX
NpSAMBIX, [ApaJUIEIbHOCTh NPsAMOM M IIOCKOCTH. [lapayuienbHOE W LEHTPAIBHOE
IPOEKTUpOBaHue, u3o0paxkeHue ¢uryp. OCHOBHBIE CBOMCTBA MapajIeIbHOTO MPOEKTUPOBAHUSL.
N300pakenue ¢puryp B napaieIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJl
MEXy NpSMBIMH B NpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN: MapauleabHbIE INIOCKOCTH,
CBOICTBa MapaienbHbIX IIocKocTel. [Ipocrelinme npocTpaHCTBEHHBIE (PUTYPBI HA TJIOCKOCTH:
TETpadp, NapauIeIEIHUIE], TOCTPOSHUE CEUEHUM.
[lepnieHIUKYNSAPHOCTh MPSAMOM M IUIOCKOCTU: MEPHEHIUKYISIPHbIE NpPSMblE B IPOCTPAHCTBE,
IpsIMbIE TIApaJuIeIbHBIE M TEPHNEHAMKYJSAPHBIE K IUIOCKOCTH, IPHU3HAK MEPIEHIUKYISIPHOCTH
NpsIMOM M TJIOCKOCTH, TEopeMa O MpsAMOM MNepHeHAUKYISIpHOU IMiIockocTh. OpTOroHaiabHOE
nmpoekTupoBanue. [lepneHAuKyIsip M HaKJIOHHBIE: PAacCTOSIHME OT TOYKM [0 IIOCKOCTH,
paccTosiHue OT MPSIMON 10 TUIOCKOCTH, MPOEKIUs (PUryphl Ha IUIOCKOCTb. IleprnenauKyaspHOCTb
IUIOCKOCTEM: MpHU3HAK NEPIEHIUKYIIPHOCTH JBYX IulockocTeil. Teopema o  Tpéx
MEPIEHIUKYISIPAX.
VYTIIIbl B IPOCTPAHCTBE: Yroi MEXY NPSAMOH U INIOCKOCTBIO, IBYTPAHHBIN YroJl, JMHEWHBIN yroi
IABYTrpaHHOrO yria. TpéxrpaHHeld W MHoOrorpansble yriabel. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpaHsoro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIVIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.
Mmnozoepannuku.
Bunsl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronpHas npusMma, npsmas u
HaKJIOHHass TpuU3Mbl, OOKOBas ¥ TOJNHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
MPSIMOYTOJIBHBIA MapajulesIeNunel W ero coicTBa. Kparwaiimme myTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. I[IpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrosibHasi TUpaMua, IpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep n OOKOBBIX IpaHeil
IpaBWIbHON nupaMuiel. [IpaBuibHBIE MHOTOTpaHHMKHU: IpaBWIbHAs IpHU3Ma U IPaBHIbHAS
nMpaMu/ia, MpaBuibHAasl TPEyroibHas MUpaMuia 1 MpaBUWIbHBIN TeTpadap, KyO. Ilpencrasnenue



O IIPaBWJIBHBIX MHOTOI'PAaHHUKAX: OKTA3p, AOAEKAdAP U UKOCAP.
Brruucnenne 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriabl. [lmomane OokoBOM
IIOBEPXHOCTH U IIOJIHOW IIOBEPXHOCTH IMPsAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOH IMOBEPXHOCTH MNpsiMON mnpu3Mbl. I[lnomans GOKOBOW MOBEPXHOCTH M IHMOBEPXHOCTH
[IPaBUJIILHON IIMPAMU/IBI, TEOPEMA O IUIOIIAAA YCEYEHHOU IMMPAMHU/IBI.

CuMMeTrpust B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUHM IPaBUIBHBIX MHOIOIPAHHUKOB.
CumMeTrpusi B TpPaBUIbHOM MHOIOIPDAaHHUKE: CHMMETpHUS IapajljielieluIeaa, CUMMETPHs
IIPaBWIBHBIX IIPU3M, CHMMETPHS IIPABUIIbHONU TUPAMHUIBL.

Bexmopul u koopounamul 6 npocmpancmee.

IToHsATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIpPAaBJIEHHbIE M IPOTUBOINOJIOXKHO HaIlpaBJIEHHbIE BEKTOpHl. PaBeHCTBO
BEKTOPOB. [I€HCTBUSA C BEKTOPAMH: CIIOKEHHUE W BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHOXXEHME BeKTopa Ha uucio. CBoiicTBa cllokeHHS BeKTopoB. CBolicTBa
YMHOKEHHUS BEKTOpa Ha uucio. llonarne koMiuianapusle BeKTOpsl. IIpu3Hak koMIuianapHoCTH
Tpé€x BekTopoB. [IpaBuino mnapawienenunena. Teopema o0 pasjIoKEHUH BEKTOpA MO TPEM
HEKOMIUIAHApHBIM  BekTopaMm. lIpsAMoyrosbHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeXAy KOOpJAMHATaAMHU BEKTOpAa M KOOPAMHATAMU TOYEK. YTOI
Mexny BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

Conep:xanue 00yuyenus B 11 kiacce.

Tena epawenusi.

[loHATus: UMIMHIpUYECKass IOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTb, cpepuueckas
MIOBEPXHOCTh, OOpa3yolue noBepxHocTed. Tena BpalleHUs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnosioxeHue cepsl U INIOCKOCTH, KacaTeslbHas IIOCKOCTh K
cdepe. M300pakenue Tea BpalleHUs Ha IUIOCKOCTH. Pa3BEépTka munmuHapa u konyca. CummeTpust
cdepsl U mapa.

O6vém. OcHoBHBIE cBoOicTBa 00BEMOB Ten. Teopema 00 00BEME MNPAMOYTrOIBLHOTO
napajenenunena 1 ciaeactsus U3 He€. OO0bEM NPSAMOM M HAKIOHHOM NPU3MBI, IMIMHIApPA,
nupamMuibl 1 KoHyca. O0bEM 11apa U apoBOTr0 CETMEHTA.

KomOuHanmu ten BpalieHus U MHOTOTpaHHUKOB. IIpu3Ma, BIucaHHas B IIMJIMHJP, ONMHCAHHAS
okono umiuHapa. [lepeceuenue cdepsl M mapa c miIockocTeio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. [IOHSTHE MHOrOrpaHHHMKa, ONHUCAHHOTO OKOJIO cdepsl, cdepbl, BIUCAHHON B
MHOTOTPaHHUK WJIN TEJIO BPALICHHUSI.

[Tnomanbs MOBEpXHOCTH WWIMHApa, KOHyca, Iulomanb chepsl u e€ yacredl. [lomobue B
npoctpancTBe. OTHomeHue O0OBEMOB, TIUIOIIAJAEH MOBEpPXHOCTEH MOMOOHBIX  QUTYP.
IIpeoOpa3oBanue momodus, romoreTus. PemieHue 3aad Ha IUIOCKOCTH C MCIIOJIB30BaHHEM
CTEpEOMETPUUYECKUX METOJIOB.

[TocTpoeHne cedeHUit MHOTOIPAaHHUKOB M TE€J BpAIEHUS: CEUYEHUS IWIMHApa (MapajuieidbHO U
NEPIEeHIUKYJIIPHO OCH), CEYeHHs] KOHyca (TMapasieIbHOE€ OCHOBAHHIO M IPOXOJAIIEEe uepe3
BEPILMHY), CEUEHUS 11apa, METOABI MIOCTPOEHUSI CEYEHMI: METOJ CIEA0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH.

Bexmopul u koopounamel 6 npocmpancmae.

Bekropsl B mpoctpancTBe. Omnepanuu HaJ BEKTOpaMH. BEKTOpHOE YMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOKeHHUA. lIpsmMoyrosnbHas cuctema KOOpAMHAT B HPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIM MeTO Npu
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

Leuoicenus 6 npocmpancmee.

JiBmwxeHust npoctpanctBa. OtoOpaxeHus. [BrkeHus u paBeHcTBO ¢uryp. OO6mue cBoiicTBa
JNBWO>KEHUW. BUIbl NBUMKEHUI: TapauieNIbHBI NEPEHOC, IEHTPaIbHAsl CUMMETPHS, 3epKajlbHas
CUMMETpUs1, TOBOPOT BOKPYT npsmMoil. [IpeoOpazoBanus nogobus. [psmas u chepa Ditnepa.



IlIpeomemmnoie pezyromamul no omoeabHvim memam yueonozo Kypca «l eomempusay. K konuy
10 knacca odyuarwowuiica nayyumces:

CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TIOHSATUSMHU CTEPEOMETPHH TMPH pPEIICHWH 3a7ad |
MIPOBEJICHUN MaTeMaTHYECKUX PACcCYKICHU;

MPUMEHATHh AKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX NP PEUICHUU T€OMETPUUYECKUX 3a]1ay;
KJ1acCU(UIUPOBATh B3aMMHOE PACIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

CcBOOO/IHO OTIEPUPOBATH MOHATUAMHU, CBA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKAY MPSIMBIMU B
MIPOCTPAHCTBE, MEXKY MPSMOMN U MIOCKOCTHIO;

cBOOO/IHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOJTHO  pacro3HaBaTb OCHOBHBbICE BHUABl ~MHOTOTPAHHUKOB  (MpuU3Ma, MHUpPaAMU/A,
MPSIMOYTOJIbHBIN Mapaienenurnen, Kyo);

KJIACCU(UIIUPOBATH MHOTOTPAHHUKH, BRIOMPAsi OCHOBAHUS JJIs1 KJIACCH(PUKAIUY;

cBOOO/IHO ONIEPUPOBATH MOHATUSMU, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHHUKOB IIJIOCKOCTHIO;
BBHITIONHATh TApaJUICNbHOE, IIEHTPAIbHOE M OPTOTOHAIBLHOE TPOCKTHpOBaHUE (UTyp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHust PUryp Ha III0CKOCTH;

CTPOUTH CEYCHHS] MHOTOTPAHHUKOB PA3JIMYHBIMUA METOJIAMHU, BBIMOJIHATH (BBIHOCHBIE) TIIOCKUE
YepTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BU]I CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH TUIOMIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MHUPAMHJIA), TEOMETPUUECKUX
TeJ ¢ MPUMEHEHUEM (HOpMYyIL;

CBOOOJITHO OIMEpPUPOBATH MOHATHUAMH: CUMMETPHUS B IMPOCTPAHCTBE, IEHTP, OCh U IIJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IIOCKOCTh CUMMETPUU (QUTYPBI;

CBOOOJTHO OIEpUPOBATh TOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
MIPOCTPAHCTBE;

BBITIOJIHSTH JICUCTBUS HAJl BEKTOPAMH;

pemiate 3aJayd  Ha  JIOKa3aTeNbCTBO MAaTEMAaTUYECKUX OTHOIIEHWH U  HAXOXKJICHUE
T€OMETPUYECKUX BEIIMYWH, IPUMEHSSI U3BECTHBIC METOBI IIPU PEIICHUH MAaTEMAaTHYECKUX 3a/1a4
MOBBILIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

MIPUMEHATH MPOCTEHUINNE TPOTPaMMHBIE CPEJCTBA U IJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
MIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

W3BJIEKaTh, MPEOOPa3OBBIBATH W HMHTEPIPETUPOBATH HHPOPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MpeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

MPUMEHATHh TIOJyYCHHbIE 3HAHUS Ha TMPAKTHUKE: CPaBHUBATh WU AaHAIU3UPOBATH peaTbHBIC
CUTYyallM, NMPUMEHITh H3YUYECHHbIC MOHATUS B IMPOIECCE MOUCKA PELICHUS MaTeMaTHYeCKH
chOopMyTUPOBAaHHOW MPOOJIEMBbI, MOJEIHPOBATH PEAIbHBIC CUTYaIlMd Ha S3bIKE TE€OMETPHH,
MCCIEA0BAaTh MOCTPOEHHBIE MOJIENU C HMCHOJb30BAHUEM T'€OMETPUUYECKHX TMOHATHUM M TEOpPEM,
amnmapara ajreOpbl, pemaTh MPaKTUIECKUE 3a/1a4i, CBI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX
BEJINYUH;

MMETh TPEJACTABJICHHS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOM YacTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

IlIpeomemmnuie pezyromamut no omoenbHvim memam yueonozo Kypca «l eomempusn». K konuy
11 knacca odyuarwowuiica nayyumces:

CBOOOJHO OINEpPHpPOBATh MOHATUSAMH, CBS3aHHBIMH C I[IMJIUHAPUYECKOW, KOHMYECKOH U
cepruvecKoil MOBEPXHOCTSIMHU, OOBICHATH CITOCOOBI ITOTYUSHHST,

OIEpPUPOBATH MOHATHSAMHM, CBS3aHHBIMU C TellaMH BpAIIECHUS: IIMJIMHAPOM, KOHycoM, chepoit u
1apoM;

pacrio3HaBaTh Tejla BpalleHus (LUIMHAP, KOHYC, cdepa M Iap) U OOBSACHATH CIOCOOBI
TIOJTyYCHHUS TEJl BPALICHUS;

KJ1accu(UIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE CEephl U TIIOCKOCTH;

BBIUUCIIATh BEJWYMHBI DJIEMEHTOB MHOTOTPAHHHWKOB W TeNl BpalleHHs, OOBEMBI M TUIOMAAN



HOBerHOCTCfI MHOT'OTPaHHUKOB U TCJI BpallCHUA, TCOMCTPHUYCCKUX TCI C MNPUMCHCHUCM
(opmyu;

CBO60,Z[HO OIICpHUpPOBATh TMOHATUAMHU, CBA3AHHBIMU C KOMGI/IHaI_II/ISIMI/I TCJI BpallCHUA U
MHOTOTPaHHHKOB: MHOTOTPaHHUK, BIIMCAHHBIA B c(epy M ONUCAHHBIH OKOIo cdephl, chepa,
BIIMCAHHAs B MHOT'OI'PAHHUK WJIA TCJIO BPALICHUSA

BBIUUCIISATH COOTHONICHHS MEXTy TUIOIIASIMH MTOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEI;
n300pakaTh M3ydaemble (UTYpHI, BBIIOJIHATH (BBIHOCHBIC) IJIOCKHE YEPTE)KU W3 PUCYHKOB
MPOCTHIX 00BEMHBIX (BUTYDP: BUJI CBEPXY, COOKY, CHH3Y, CTPOUTH CEYCHUS TEJ BPAIICHUS;
U3BIICKaTh, MHTEPIPETUPOBATh M MPEoOpa3oBBIBATh HHPOPMALUIO O IMPOCTPAHCTBEHHBIX
reOMETPHUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKaX;

CBOOOJIHO OTIEPUPOBATh MOHITUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OTEPAIlUH HaJl BEKTOPaMH;

3aj1aBaTh IUIOCKOCTh YPaBHEHHEM B JICKAPTOBOW CHCTEME KOOP/IMHAT;

pemarh reOMETPUYECKHe 3aJauyd Ha BBIYMCIICHUE YTJIOB MEXAY TNPSMBIMH U TUIOCKOCTSIMH,
BBIYUCIICHUC paCCTOSIHI/IfI OT TOYKHM 1O IINIOCKOCTH, B ILCJIOM, Ha MNPHUMCHCHUC BCKTOPHO-
KOOPJIMHATHOTO METOJIa TP PEIICHUH,

CBO60[[HO OINCprupoOBaTh IOHATUAMHU, CBA3AHHBIMU C ABWIKCHUCM B IMPOCTPAHCTBC, 3HATH
CBOWCTBA JIBUKCHUH;

BBITIOJIHATH 1/1306pa>1<eH1/I$1 MHOTI'OIrpaHHUKOM M TCJI BpallCHHUA IIPpU IMMapalICIIbHOM IICPEHOCE,
HEHTPAILHOW CHUMMETPHUH, 3C€pKaJbHOH CHMMETPUH, TIPU TOBOPOTE BOKPYr MPSIMON,
peoOpa3oBaHus MOI00HS;

CTPOUTH CEYCHHST MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEYCHUS IMIMHIpA (MapauieIbHO W
HEePICHIUKYIISIPHO OCH), CCUCHHs KOHyca (MapajuielibHOE OCHOBAHUIO M MPOXOJIISe Yepes
BEPIIUHY), CCUCHUS 1Iapa;

HUCITIOJB30BATh METOAbI IMOCTPOCHUMA CeUeHUN: METO/ CJICOOB, METO/ BHYTPCHHCTO
MPOSKTUPOBAHUS, METOJI TIEPEHOCA CEKYIIEH IIOCKOCTH,

AOKa3bIBATh TCOMETPUUCCKUC YTBCPIKIACHUA,

OPUMEHATh ~ TeOMETpHuUecKue  (akThl  JUIi  PEIICHHS  CTCPEOMETPUYECKHX  3ajad,
npeanojararomux HECKOJIBKO IIaroB pClICHUs, €CJINW YCJIOBHA MMPUMCHCHUS 3alaHbl B SIBHOU U
HesIBHOU (opMme;

pemaTtb 3aJa4un Ha J0Ka3aTcjabCTBO MaTEMATHYCCKUX OTHOIIIEHUN u HaX0XICHUC
reOMETPUYECKUX BEITUYMH;

IIPUMEHATH IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIUOHHBIE CUCTEMBI IIPH PELICHUU
CTEPEOMETPUYECKUX 3a/1a4;

MNPUMCHATHL IIOJYUYCHHBIC 3HAHUA Ha IIPAKTUKE: CpPaBHUBATHL, AHAJIMU3UPOBATL U OLCHUBATH
peanbHbIe CUTYaIlMH, IPUMEHSTh U3y4YeHHbIE MOHSATHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOUCKA
perieHus MaTeMaTudecku chOpMyYITUPOBAHHON MPOOJIEMbI, MOJIETUPOBATh PEAIbHBIC CUTYAIlUU
Ha SI3BIKE TEOMETPUH, UCCIIENOBATH MIOCTPOCHHBIE MOJEIH C MCIOIB30BAaHUEM IFeOMETPHYECKUX
MOHATUM M TeopeM, ammapara aiareOpbl, pemaTb MpPaKTUYECKHE 3ajaud, CBA3aHHbIE C
HaXO0XK/IEHHEM reOMETPHYECKUX BEINYHH;

HMETh NPCACTABICHUA 00 OCHOBHBIX JTarax PasBUTUA TCOMCTPHUU KakK COCTAaBHOUM 4YacTu
(byHIamMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATUYECKOE IIVNIAHUPOBAHUE 'EOMETPUSA

10 KJIACC
DIIeKTPOHH
ble
KonunyectBouacos géﬂff(?;;?
Ne n/mt | HaumenoBaHuepa3aeaoB ¥ TEMIIPOrPaMMEI HBEH epecyp
CBI
Beero Kontpons = IlpakTuueckue
HBIEPa0OT = paboTHI
bl
1 BBeneHue B crepeoMeTpHio 23 1 1
2 BsanMHoe pacrnionoskeHue IpsMbIX B 6 1
MIPOCTPAHCTBE
3 [NapannensHOCTh MPSIMBIX U TUNIOCKOCTEN B 8
MIPOCTPAHCTBE
4 IleprieHAUKYISIPHOCT NPSIMBIX U IIIOCKOCTEHN o5 1
B IIPOCTPAHCTBE
5 VYTIIbI 1 paccTOSIHUS 16 1
6 MHororpaHHUKH 7 1
7 BexTops! B mpocTpaHCTBE 12 1
8 IToBTOpEeHME, 00OOIIECHNE M CUCTEMATHU3ALIUS 5 2
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 102 6 3
[TPO'PAMME
TEMATHYECKOE INIAHUPOBAHUE 'EOMETPUS
11 KJIACC
KoanuyecTBouacoB JneKTPOHHBIE
Ne HanmenoBaHnuepasaejoB U Koutpon  Hpaktn (1 bpoBbIe)
n/m - Temmporpammel Beero bHbIEpad | veckue o0pa3oBaTeJIbHbIEPECYPCHI
OThbI padoThI P pecyp
. AHanuTH4YecKasTeoMeTpHs 5 . Bu6morexa LIOK
https://m.edsoo.ru/1c209e37
IToBTOpEHUE, 0606IHGHI:IG u Enbmmorexa KOK
2 CHUCTEeMaTH3aIusI 3HAHUH 15 1 https://m.eds00.ru/1c209e37
3 O06bEMMHOrOrpaHHAKA 17 1 Bu6imoreka [IOK
https://m.edsoo.ru/1c209e37
4 TenaBpamenus 24 1 Bu6imoreka [IOK
https://m.edsoo.ru/1c209e37
S 9 ) Bubmiorera LIOK
Py https://m.edsoo.ru/1c209e37
6 JB1>kenus 5 1 bubmmnoreka [HOK
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[ToBTOpeHwme, 06o0IICHNE 1
CHCTEMATU3ALU 3HAHUH

17

Bubnmnoreka [JOK
https://m.edsoo.ru/1c209e37

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

102
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PaGouyas nporpamMmMma y4eOHOro kypca « BeposiTHOCTb M CTATHCTHKA.

VY4ebHblil Kypc «BeposSTHOCTh M CTaTUCTHKA» YIIIyOJIEHHOTO YPOBHS SIBJISICTCS MPOJOJIKEHUEM U
pa3BUTHEM OJHOMMEHHOI0 y4eOHOro Kypca YriayOJIEHHOTO YPOBHS Ha YPOBHE CPEJHEro OOIIEero
o0pa3zoBaHus. Y4eOHbIN Kypc MpeaHa3HadeH il GopMUpoBaHUs Y 00y4aroIUXCsl CTaTUCTUYECKOM
KyJIbTYpbl M IOHHUMaHMsI POJIM TEOPUU BEPOSATHOCTEH KaK MaTEMaTHMYECKOr0 MHCTPYMEHTa JUIs
U3y4YeHHs CIIydalHbIX COOBITHH, BeJMYMH M mpoueccoB. [Ipy m3yueHun Kypca oOoramarorcs
NpPEJCTaBICHUA OOYYAIOIMXCA O METOAaxX WCCIEAOBAaHUs HW3MEHUYMBOTO MHpA, pPa3BHBAETCS
[IOHMMaHHE 3HAYUMOCTU U OOIIHOCTH MAaTeMaTWYEeCKMX METOJOB IMO3HaHMs KaK HEOTheMJIEMOH
4acTHU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Copneprxanue yueOHOro Kypca HallpaBlI€HO Ha 3aKPEIUIEHUE 3HAHUM, OJyYeHHBIX PU U3yYEHHH
Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U HA Pa3BUTHE MPEICTABICHUN O CIy4YalHBIX
BEJIMYMHAX M B3aHMOCBSA3SIX MEXAY HUMH Ha Ba)KHBIX IPUMEPAX, CHOXKETHI KOTOPBIX MOYEPIIHYTHI
U3 OKpyXarolero Mupa. B pesynprare y o0y4yaromuxcst JOJDKHO chopMUpOBaTHCS MPEACTABICHNE
0 Haubosee ynoTpeOUTENbHBIX U OOLIMX MAaTEMAaTUUYECKUX MOJEIISAX, UCIOIb3YEMBbIX Ul OIMCAHUS
AHTPOIIOMETPUUYECKUX U JAeMOrpauyeckux BeIWYHMH, MOTPEUIHOCTEH B pa3MYHbIE poJa
U3MEPEHUsX, AJIUTEIbHOCTH O€30TKa3HOM padoThl TEXHUYECKMX YCTPOWCTB, XapaKTEPUCTHK
MacCCOBBIX SIBIIGHHH W TIPOLIECCOB B OOIIECTBE. YUEOHBIH Kypc sBiseTcss 0a30i UIs OCBOCHHSA
BEPOSTHOCTHO-CTAaTUCTUYECKUX METO/I0B, HEOOXOAMMBIX CHELHMAINCTaM HE TOJBKO HMHKEHEPHBIX
CHELMAILHOCTEH, HO TaKK€ COLMAIbHBIX U IICUXOJIOIMYECKHUX, IOCKOJIbKY COBPEMEHHbIE
OOIIIECTBEHHbIE HAYKH B 3HAYMTEIbHON Mepe HUCIONb3YIOT amlmapar aHajau3a OOJIbLIMX JAaHHBIX.
LlenTpanpHyt0 4YacTh y4eOHOTO Kypca 3aHMMaeT OOCYKICHHWE 3aKOHAa OOJBIIUX 4YHCET —
(byHIaMEHTaJIbHOTO 3aKOHA MPHPO/]Ibl, UMEIOIIEr0 MaTeEMAaTHUECKYI0 (pOpMaTU3aLHIO.

B cooTBercTBMM ¢ YyKa3aHHBIMH IIENISIMH B CTPYKType ydeOHOro Kypca «BeposSTHOCTh U
CTaTUCTHKa» Ha YIIyOJEHHOM YpOBHE BBIJEJIEHBl OCHOBHBIE COJEp)KaTelbHbIE JIMHUU:
«Ciy4aiiHple COOBITHS U BEPOSITHOCTU» U «Cily4aiiHble BEIMYMHBI U 3aKOH OOJIBIIUX YUCEID».

[ToMUMO OCHOBHBIX JIMHUI B y4eOHBIH KypC BKJIIOUEHBI 3JIEMEHTHI T€OpUHU IpadoB U TEOPUH
MHO’KECTB, HEOOXOJUMbIE JJIs IOJIHOLIEHHOI'O OCBOEHHUS MarepHaja JaHHOIo y4yeOHOro Kypca u
CMEXKHBIX MaTEMAaTHYECKUX YUEOHBIX KYpCOB.

Copnepxanue nauHMM «CiydaiiHble COOBITMSI W BEPOSITHOCTU» CIYXKHT OCHOBOM  JUIs
(dbopMHUpOBaHUS MPEICTABICHUNA O paclpeieseHUN BEPOSATHOCTEH MeXy 3HAuUCHHSIMH CIydalHBIX
BEJIMYMH. BakHyl0 yacTh B 3TOM COJEpKaTEIbHON JTUHUM 3aHUMAET U3y4eHHE T€OMETPUUYECKOrO U
OMHOMMAJIBHOTO paclpeaeIeHUH U 3HAKOMCTBO C UX HETIPEPhIBHBIMU aHAJIOTaMH — ITOKa3aTeIbHBIM
1 HOPMAJIbHBIM paclpeleICHUSIMH.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMM BEJIWYMHAMHM U PACHpPENEICHUIMM,
aKLEHTUPYIOT BHUMaHUE OOy4aloUIMXcsd Ha ONMCAHWM W U3YYEHUHU CIyYalHbIX SBJIEHUH C
MOMOIIIbI0 HEeNpepbIBHBIX (QyHKIUI. OCHOBHOE BHHUMAaHHE YIEISIETCAs IOKa3aTeIbHOMY U
HOPMaJIbHOMY pacipeeICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIbHOE U3YYEHHME CBSA3M MEXIY CIydalHBIMU
BEJIMYMHAMU U OIHMCAHME 3TOM CBSI3U € MOMOIIBI0 KO3 (PUIIMEHTa KOPPEISLMHA U €r0 BBIOOPOUYHOTO
aHaJiora. JTH 3JIEMEHTBI COJIEPIKAaHUS PA3BUBAIOT TEMY «/lnarpaMMbl pacCEMBaHUA», N3YYEHHYIO Ha
YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUs, U BO MHOI'OM ONHMPAIOTCAd HAa CBEIEHUS M3 KypCOB
anreOpel ¥ TEOMETPUH.

Emé onuH s1eMEHT conAep)KaHMs, KOTOpBIM Ipeasaraercs Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCJIEI0BATENBHOCTh CIIYy4alHbIX HE3aBHUCHUMBIX COOBITHH, HACTYMAIOMIHUX B €AMHUIY BPEMEHHU.
O3HakoMJIEHME C paclpelesieHHeM BEpOSTHOCTEH KOJMYeCTBa TaKUX COOBITMH  HOCHUT
pa3BUBAIOIINNA XapaKTep U SBJISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYypUEHTOB, MOCTYMAIOMIUX Ha
y4eOHbI€ CHIEIMaTbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HayKaMH, IICUXO0JIOTHEN U yIIpaBI€HUEM.
OOmiee 4YMCIO YacoB, PEKOMEHJIOBAaHHBIX /I HU3ydeHUs ydeOHoro kypca «BeposTHOCTH u
CTaTUCTHKa» Ha yriyOseHHOM ypoBHe — 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Henenmo), B 11
kiacce — 34 gaca (1 gac B HeJeI0).



Coaepxanue o0yuenus B 10 kiacce.

I'pad, cBs3ubIi rpad, nyTu B rpade: nukibl U nend. CTeneHs (BaIeHTHOCTH) BepIIUHBL. ['padsl Ha
IJIOCKOCTH. JlepeBbs.

CrnyuaitHble SKCIIEPUMEHTHI (OIBITHI) M CIIYYaiiHBIE COOBITHS. DIIEMEHTapHBIE COOBITUS (MCXOIBI).
BeposiTHOCTh cimyualiHOTO COOBITHS. BAM30CTH YacTOTHI W BEPOSATHOCTH COOBITHH. CiydyaliHbIe
OTBITHI C PABHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Onepauuu Haj COOBITUSIMU: TepecedeHre, OObeIUHEHHE, MPOTUBOIOJIOXKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ciokeHus: BEpOATHOCTEN.

VYcioBHas BEpOATHOCTh. Y MHOXKEHUE BEpOsITHOCTEN. JlepeBo ciydaitHoro skcrnepumenta. @opmyia
nosiHou BepositHocTH. Dopmyra baiieca. HezaBucrumbie cOObITHSI.

bunapHbIi cydaiiHBIM ONBIT (MCIIBITAaHUE), ycneX W Heymada. HeszaBucumble ucnbiTanus. Cepus
HE3aBUCHMBIX UCHBITAHUK 10 mepBoro ycmnexa. [lepectaHoBku u Qaxtopuan. Yucio codeTaHui.
Tpeyronsuuk Ilackansa. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX UcnibITaHUM bepHymin. CiydaliHbli BBIOOP U3 KOHEUHOM COBOKYITHOCTH.
Cnyuaiinas BennunHa. Pacnipenenenue BepositHocTed. Jnarpamma pacnpenenenus. Onepanyu Haj
CIy4JailHBIMM BeJlMuMHamMu. buHapHas ciyvaiiHas BenuuunHa. lIpumepsl pacnpeneneHuii, B TOM
YHClie TEOMETPUYECKOE U OMHOMUATBHOE.

Conep:xanue o0yuenus B 11 kiaacce.

CoBMecTHOE pacnpeiesieHrue IBYX ClydalHbIX BelMUuruH. He3aBucuMeble ciiydailHbie BETUYUHBI.
MaremaTnueckoe OXuJaHHWE CiydyailHOM BenuuuHbl (pactpenenenus). [Ipumepsl npumeHeHus
MaTeMaTUYeCcKoro OXUAaHUs (CTpaxoBaHUE, JIOTepes). MareMaTrhyeckoe OKHMJaHue OWHapHOU
CllydallHOM  BeNMMUYuHBL. ~ MaTemaruueckoe  OXUIAHME  CYMMBl  CIy4YailHbIX  BEJIMYMH.
MaremMaTHuecKoe 0KUIaHNEe TE€OMETPUYECKOTO 1 ONHOMHUAIILHOTO PACIpEeICHHH.

Jlucniepcusi M CTaHAAPTHOE OTKJIOHEHHME CilydyallHOW BenWuMHbI (pactpeneneHus). Jucnepcus
OMHAPHON CIy4allHOW BETMYMHBL. MaTeMaTHudeckoe O)KUIaHue TIPOU3BEICHHS M TUCTICPCHUS CyMMBI
HE3aBUCHMBIX CIIydyailHbIX BelIMuMH. Jlucmepcuss M CTaHAApPTHOE OTKJIOHEHHE OMHOMHAIILHOTO
pacupenenenus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE FEOMETPUYECKOIO PaCIpeIeIICHHUs.
HepasenctBo YeOwiméBa. Teopema UeObrméBa. Teopema bepHymiu. 3akoH OOJNBIIUX YHUCEIL.
Bribopounsiii MeToq uccienoBaHuii. Beibopounsie xapakTepuctuku. OLEHHBaHUE BEPOSTHOCTU
COOBITHSI 1O BBIOOPOYHBIM JaHHBIM. IIpoBepka MpPOCTEHIIMX TUIOTE3 C MOMOIIBIO HM3YYEHHBIX
pacrnpeieneHuil.

HenpepeiBHble  citydaiiHple  BenuuuHbl.  [Ipumepbl.  @DyHKIUS  IUIOTHOCTH  BEPOSITHOCTH
pacnipenenenus. PaBHOMEpHOe pacmpeneieHHe W €ro CBOMCTBA. 3alayd, NPHUBOMSIINE K
[IOKA3aTeIbHOMY pACHpEAEICHUIO. 3aladyd, NPUBOIAIIME K HOPMaJIbHOMY pAaclpeAcieHUIO.
OyHKIMS IUIOTHOCTH BEPOSITHOCTU IOKA3aTENbHOIO pacrpezeseHus, (QYHKIUS IUIOTHOCTU
BEPOATHOCTH HOPMaJbHOrO pactpeneiacHuss. @OyHKIMSA IJIOTHOCTM U CBOWCTBA HOPMAJIbHOTO
pacpeneneHus.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3agaud, MPUBOJAIME K
pacnpenenenuro [Iyaccona.

KoBapuanus nsyx ciydailHeix BennuuH. Kosdduuument nuneiHoil koppensuuu. CoBMecTHbIE
HaONo/leHUsl JIByX BelIMYMH. BbIOOpOuHBIH KO3QGUIMEHT Koppemsiuuu. Paznuuume Mexay
JIMHENHON CBS3bI0 U NPUYMHHO-CIICCTBEHHON CBSA3bI0. JIMHENHAs perpeccusi, METol HAaMMEHbIINX
KBa/IpaToB.

Ilpeomemmnvie pe3ynrvmamepl nO OmMOEIbHLIM memMam yuedH020 Kypca «Bepoamnocmo u
cmamucmuka». K konuy 10 knacca odoyuarowuiica nayuumces:

CBOOOJHO ONEpHUPOBATH MOHATHAMMU: rpad, MIOCKUN Tpad, CBA3HBIM rpad, myTh B rpade, LeIb,
LUKJI, IEPEBO, CTETIEHb BEPIIMHBI, IEPEBO CITYYaHOTO HKCIIEPUMEHTA;

CBOOOJHO ONEpUpOBaTh MOHATHAMHU: CIYYalHBIA SKCIEPUMEHT (ONBIT), CilIydailHOe COOBITHE,
JJIEeMEHTapHOE clydyailHOe COObITHE (PJIEMEHTapHBIH MCXOMA) CIy4allHOTO OIbITa, HaXOAWUTh
BEPOSITHOCTH COOBITUH B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMU;

HaXOJUTh U (OPMYIHUPOBATh COOBITHS: NepeceueHne, 0ObeUHEHNE TaHHBIX COOBITHI, COOBITHE,
IIPOTUBOIOJIOKHOE JaHHOMY, MCIIOJIB30BaTh JUarpaMMbl Oijiepa, KOOPAMHATHYIO NPSAMYIO AJIs
pelIeHus 3a/1a4, MoJIb30BaThesl POPMYIION CIOXKEHHUS BEPOATHOCTEN I BEPOSITHOCTEH IBYX U Tpex



CITy4ailHBIX COOBITHIA;

OIIEpUpPOBATh MOHSTHUSAMM: YCIOBHAs BEPOSTHOCTb, YMHOJKEHHE BEPOATHOCTEHM, HE3aBUCHMBbIE
COOBITHSA, JEPEBO CIY4YailHOrO SKCIEPUMEHTa, HAXOAUTh BEPOSATHOCTH COOBITUH C MOMOUIBIO
NpaBUja YMHOXEHHUS, JepeBa CIy4yaifHOrO OMbITa, UCHOJIL30BaTh (POPMYIy IOJHOM BEpOSITHOCTH,
dbopmyny baiieca mpu permeHun 3amav, ONpenesTh HE3aBUCUMOCTh COOBITHI 1Mo (opMyse H IO
OpraHM3alMM CIy4YailHOrO SKCIIEPUMEHTA;

MPUMEHITh HU3YYEHHbIE KOMOWHATOpPHBIE (HOPMYIIBI [JIsl MEPEUHUCICHUS SJIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUH CITy4aliHOTO OTIBITA, PEIICHUS 33124 110 TEOPUH BEPOSTHOCTEH;

cBOOO/IHO ONEpUPOBATh MOHATUAMU: OMHAPHBINA CIy4yalHBIM ONBIT (MCHBITAHUE), YCIIEX U HEy/aya,
HE3aBUCHMBIC HWCIBITAHUS, CEpUsl HCIBITAHWN, HAXOAWTh BEPOSTHOCTH COOBITHI: B cepuu
WCIBITAHUM JI0 TEPBOr0O ycnexa, B CEPUM HCHObITAaHWUW bepHyiiu, B OMNbBITE, CBSI3aHHOM CO
CIIy9aliHbIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CcBOOOZIHO OMNEpUpPOBaTh MOHATHSIMH: CiIy4ailHas BeJIMYMHA, paclpelesieHue BEepOSTHOCTEH,
auarpamma pacnpezeneHus, OuHapHas cilydaiiHas BeJMYKMHA, T€OMETPHUYECKOe, OMHOMHAIbHOE
pacrnpeneneHue.

Ilpeomemmnovie pe3ynvmamel nO OmMOENbHLIM meMam yuedH020 Kypca «Bepoamnocmos u
cmamucmuka». K konuy 11 knacca odyuarowuiica nayuumcesa:

OIIEpUPOBATh MOHATUSAMHU: COBMECTHOE PACIpPEIEIICEHNE JIBYX CIIy4allHbIX BEJIMYUH, MCIOJIb30BaTh
Ta0JIMIy COBMECTHOI'O paclpeaeNeHus IByX CIYYalHbIX BETUYHH Ui BbIICICHUS pacripe/esieHus
Ka)KJJ0W BEJTMYMHBI, ONIPEIEIICHNS HE3aBUCUMOCTH CIy4YailHbIX BEJIUYUH;

cBOOO/JIHO OMEpUPOBATH MOHATHEM MATEMATHUYECKOrO OXXKHMJAAHUA CIy4yallHOW BEJIMYUHBI
(pacupenenenusi), NPUMEHSATb CBONCTBA MaTEMaTHMYECKOrO OXHJIAaHUSA IpU pElIeHUH 3ajad,
BBIUUCIISATH MATEMAaTHYECKOE 0XKHUIaHUE OMHOMHAIILHOTO U TEOMETPHUECKOT0 pacIipe/ieiIeHHI;
CBOOO/IHO ONEPUPOBATh MOHATUSIMU: JUCHEPCHUs, CTAHAAPTHOE OTKJIOHEHHUE CIIy4ailHOW BEIMYUHBI,
MPUMEHSTh CBOMCTBA AMCIEPCHH CIY4YaliHON BENUYMHBI (paclpenesieHus) MpU peuleHUH 3ajad,
BBIUUCIIATh JUCHEPCHUI0 U CTAHJAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOr0 U OMHOMHUAIBHOIO
pacrpeeneHui;

BBIUUCIIATH BBIOOPOYHBIE XapaKTEPUCTUKU 1O ITAHHOW BBHIOOPKE M OIIEHUBATH XapPaKTEPUCTUKU
reHepalbHON COBOKYITHOCTU JAHHBIX MO BHIOOPOYHBIM XapakTepucTukaM. OIeHUBaTh BEPOSTHOCTU
COOBITHI W TIPOBEPATH MPOCTEHIINE CTATHCTUYECKHWE THUIOTE3bl, MOJb3YACh HW3yUYCHHBIMH
pacrnpeneneHusIMH.

TEMATHYECKOE IIJTAHUPOBAHUE

10 KJIACC
KoanuecTBouacoB DJIeKTPOHHbIE
Ne HaumenoBanmnepasaesioB u Kontpoar Ilpakruue (uudposbie)
n/n TEMIIPOrpaMMbI Bcecero H[,]epaﬁo"r c]cnepaﬁo OﬁpaSOBaTeJILHLIe
bl TBI pecypcbl

1 BBenenue B crepeoMeTpuio 23 1
2 B3auMHOe pacrosokeHue NpsIMbIX B 6 1

POCTPAHCTBE
3 [apannensHOCTh NPSIMBIX U TUIOCKOCTEH 8

B IIPOCTPAHCTBE
4 HepneH;[HIEynﬂpHOCTL OPAMBIX U o5

TUIOCKOCTEH B TIPOCTPAHCTBE
5 VYrisl U paccTosHUA 16 1
6 MHOrorpaHHuKH 7 1
7 BexTopsl B pocTpaHCTBE 12
8 [ToBTOpeHwue, 0606H.ICHI:IC H 5 5

cUCTEeMaTH3alusl 3HaHUH
OBUIEE KOJIMYECTBO YACOB 10 102 6 0
[MTPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne KonnyecTBouacos DJIeKTPOHHbIE
HaumeHoBaHuepa3aenoB u (uudposbie)
n/  TeMIporpaMmbl Bee  Kontpoabubiep  IlpakTuueckuep o Gnazgparennubiep
ro a00ThI a0oThI
n ecypcsl
1 3aKOHOOJBIIINX YUCEIT 5
DNeMEeHTHIMAaTEMaTHIECKONC
2 TaTUCTHKHU 6
HenpepreiBHble cimyuaiinblie
3 BEJIMYMHBI (pacmpeesieHus), 4
MOKAa3aTENbHOE H
HOpPMaJIbHOE pacIpeeeHuUs
4 Pacnpenenenuellyaccona 5
CBSI3bMEX Ty CITy4YalHBIMUBE
5 JTUIIHAMHI 6
O06o006muieHue u
6 cUCTeMaTH3alMA3HAHUNI 11 1
OBUIEE KOJIMYECTBO YACOB 34 1 0
10 ITPOI'PAMME




10 KJIACC

AJITEBPAU HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
IHOYPOYHOE IINTAHUPOBAHMUME

Temaypoka

MHoxecTBO, onepaluu Hajl
MHO>XECTBAMU U UX CBOMCTBA
Junarpammel Diinepa-Benna
IIpumeHeHue TeopeTrKo-
MHO>XECTBEHHOTO ammapara
JUTSL peIICHUs 3a71a4

Bcero

KonuuectBouacos

Kontponps | Ilpaktu
HBIEPa0OT = YecKuep
Bl aboThI

[

OneKkTpoHHBIEIH(POBEICOOD
a30BaTeNIbHBIEPECYPCHI

PammonansHBIE yncna.
OOBIKHOBEHHBIE U
JIECATHYHBIE ApO0H,
MPOIICHTHI, OECKOHECUHBIC
NEePUOJIUECKIE APOOH

PammmonansHbIe yncna.
OOBIKHOBEHHBIE U
JIECATHYHBIE ApO0H,
MPOIICHTHI, OECKOHECUHBIC
TIEPUOAMYECKUE TPOOH

[Mpumenenue apobeit u
HPOLICHTOB JUTS PEIICHHS
MPUKJIAIHBIX 33134
[Ipumenenne npodeit u
IIPOLICHTOB ISl PEILICHUSA
TIPUKJIAIHBIX 3a]1a4

JleiicTBUTENbHBIE YUCIIA.
PannonanpHbIE U
YppalHOHAIbHbIEC YUCIIA
Apudmernueckue oneparun
C IEUCTBUTEILHLIMHA
YHCIIaMH

10

Moayinb 1eMCTBUTENBHOTO
YHCJIa ¥ €r0 CBOMCTBA

11

[MpubnmxEHHbIE
BBIYMCIICHUS, TIpaBUiIa
OKPYTJICHUS, IPUKUJIKA U
OIICHKA pe3ysIbTara
BBIYMCIICHHI

12

OCHOBHBIE METO/IbI PEIICHUS
LEJBIX U APOOHO-
palMOHAIBHBIX YPABHEHUI U
HEPABEHCTB

13

OcHOBHBIE METO/bI PECIICHUA
LEJBIX U APOOHO-
palMOHABHBIX YPaBHEHHN U
HEPABEHCTB

14

OcCHOBHbIE METOJbI PCHICHU A




15

16

LENBIX U IPOOHO-
palMOHANIBHBIX YPABHEHHI 1
HEPaBEHCTB

MHOrouneHsl 0T OIHON
nepeMeHHoi. [leneHue
MHOTO4JIEHa HA MHOTOWIEH C
octatkoM. Teopema besy
MHOTOYJIEHBI C IIETBIMU

kod(purmmenramu. Teopema
Buera

17

Pentenne cucteMInHERHBIX
ypaBHEHHI

18

Pentenne cucteMInHERHBIX
YpaBHEHUI

19

20

21

Marpuiia cuctemsl
JIMHEHHBIX YPaBHEHUM.
Ornpeaenurens MaTPUIIBI
2x2, ero reoMeTpuYeCcKuit
CMBICIT M CBOMCTBA;
BBIUMCIICHHUE €T0 3HAUYCHUS

Onpeaenurens MaTPULIbL
2x2, ero reoMeTpuYeCcKuit
CMBICII M CBOMCTBA;
BBIUMCIICHHE €70 3HAYECHUS

IIpumMeHeHue onpeaenuTens

JUTSI pEILIEHUS] CHCTEMBI
JIMHEHHBIX YpPaBHEHUI

22

23

24

25

26

Pemenne npukiaaHbIX 3a1a4
C TIOMOIIIBIO CUCTEMBI
JIMHENHBIX ypaBHEHUI

Pemenne npuxiagHeIx 3a1a4
C TIOMOILBIO CUCTEMBI
JIMHEHHBIX ypaBHEHUI

KontponbHas pabora:
"PannonanbHbIE YpaBHEHHS
1 HepaBeHCTBa. CHUCTEMBI
JIMHEHHBIX ypaBHEHUM"

DyHKIMS, CTIOCOOBI 3a1aHUS
¢ysaknuu. B3anmuo
oOpaTHble QYHKIIHH.
Kommoszummst QyHKIumit
I'paduk pynkIHN.
OneMeHTapHbIe
npeoOpa3oBaHus rpaguKOB
hyHKIUI

27

OO6macth onpenencHus 1
MHOXECTBO 3HAUCHH
¢ynakuuu. Hynn dyskumn.
IIpomexyTku 3HaK
MOCTOSIHCTBA

=

28

UYETHbIEC U HEYETHBIE
¢ynkuuu. [lepuonuueckue
¢dysknuu. [TpomexyTkn
MOHOTOHHOCTH (QYHKITHH




29

MakcUMyMbI I MUHUMYMBI
dynkiun. Haubonpiiee u
HaMMEHbIIICE 3HAYCHUE
(YHKIIMU HA TIPOMEKYTKE

30

Jluneiinas, KBagpaTU4HAS U
IpoOHO-TMHEHAsT PyHKITHH

31

32

DIeMeHTapHOoe
UCCIICIOBAHNE B IOCTPOCHUE
rpaduKoB ATHX (YHKITHHA
DIeMeHTapHOoe
UCCIIeIOBaHNE U IOCTPOCHHUE
rpaduKoB dTHX QyHKIHH

33

34

CreneHs ¢ 1eJIbIM
rmokaszareiieM. buaom
Hrrorona

CreneHsb ¢ HeabIM
nokasarejieM. buHoM
HrroTona

35

36

Crenennas QyHKIMs C
HaTypaJbHBIM H IIEIIBIM
nokaszareneM. E€cBoiicTBa n
rpadux

Kontponbnas pabora:
"Crenennas pynkums. E€
cBoiicTBa u rpaduk”

37

38

ApudmeTnaecknii KOpeHb
HATypaJbHOU CTENEHU U €ro
CBONCTBa

ApudmeTnaecknii KOpeHb
HAaTypaJbHOU CTENIEHU U €r0
CBOMCTBa

39

40

IIpeoOpa3zoBaHuUs YHUCIOBBIX
BBIPaXECHHUH, COAEpKAINX
CTETNIeHHU U KOPHU
[IpeoOpa3oBaHyst YUCIOBBIX
BBIPAXKECHHI, COIEpKAILMX
CTETNIEHH U KOPHU

41

42

43

IIpeoOpa3zoBaHuUs YHUCITOBBIX
BBIPpaXXCHHH, COJIEPIKAIINX
CTETICHH U KOPHU
UppatnmonanbHbie
ypaBHeHUs1. OCHOBHBIC
METO/IbI PEIICHUS
UPPAIMOHAIBHBIX YPaBHEHUMA

UppaunonasnbHeie
ypaBHeHUs1. OCHOBHBIE
METOJIBI PEIIEHUS
MPPaLMOHANBHBIX YPaBHEHUH

44

WppauuoHaneHeie
ypaBHeHUs. OCHOBHBIE
METOBI PELICHUS
UPPALMOHAIBHBIX YPABHEHUI

45

PaBHOCUIIbHBIE TTEPEXO/BI B
pELIEHUH UPpPAUOHATIBHBIX




ypaBHEHUI

46

47

PaBHOCHIIBHBIE TTEpPEXO/IBI B
pEeIIeHnN HPPANOHATBEHBIX
YpaBHEHUI
PaBHOCHITBHBIE TIEPEXO/THI B
pelIeHNN UppallMOHAIBHBIX
ypaBHEHHI

48

49

PaBHOCHIIBHBIE TTEpPEXO/IBI B
PELICHUN UPPALIOHAIBHBIX
YpaBHEHUI

CgoiicTBa u rpaduk KOpHS N-

Oif cTeneHu Kak (QyHKIIUH
o0paTHOI1 cTeneHu ¢
HATypaJbHBIM MOKa3aTelIeM

50

CgoiicTBa u rpaduk KOpHs N-

Oif cTeneHu Kak (PyHKIAN
00paTHOM cTeneHu ¢
HaTypaJIbHBIM II0OKa3aTeIeM

(=Y

51

KontponbHas pabora:
"CaoticTBa u rpauk KOpHs
N-0H CTETICHH.
HppauyoHanbHele
ypaBHeHus"

52

Cremnenb ¢ paruoHaIbHBIM
IoKa3aTelIeM U €€ CBOMCTBa

53

54

55

56

CrerneHs ¢ parroHAIEHBIM
IoKa3aTelIeM U €€ CBOMCTBa

CrerneHs ¢ parroHAIEHBIM
IoKa3aTelieM U €€ CBOMCTBa

[lokaszarenbHas QyHKIM, €€
CBOIiCTBa U Tpaduk
Hcnonw3oranue rpaduka
(hyHKIWY U penieHust
ypaBHEHUI

=

57

58

HUcnons3oBanue rpaduxa
(OYHKIUY JUTST peTeHus
ypaBHEHU I

IlokazarenbHbIe YpaBHCHUA.
OcHOBHbIE METO/bI PCHICHUA
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

59

60

Iloka3aTesbHbBIE YpaBHEHUSI.
OCHOBHBIE METO/IBI PEIICHUS
II0KAa3aTeJIbHbIX YPABHEHUI

Iloka3arenbHbIC YpaBHCHUA.
OcHOBHbBIE METO/bI PECHIICHUA
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

61

62

63

KontponbHas padoTa:
"TlokazarenbHas QpyHKIHSA.
ITokazarenbHble ypaBHEHUS"

Jlorapudm uncna. CBolicTsa
sorapudma
Jlorapudm umcia. CBoiicTBa
sorapudma




64

Jlorapudwm uncna. CBoiicTBa
morapupma

65

66

67

JlecsaTnaHbIC U
HaTypaJbHBIETIOTapru(MBI
JlecsTuaHbIE U
HaTypaJlbHBICIOTapU(MBI

IIpeobpazoBaHrEeBBIPAKCHHIMA
, CoJlepKalXIorapumMel

68

[IpeoOpazoBaHueBBIpasKEHU T
, CoJlepKaIXIorapumMel

69

[IpeoOpazoBaHueBBIpasKeHU I
, COIEPKANTUXIIOTapHUMBI

70

71

72

Jlorapudmuyeckas GpyHKIIHS,
eé cBolicTBa U rpaduk
Jlorapudmuyeckas GpyHKIIHS,
e€ cBolicTBa U rpaduk
Ucnons3oBanue rpaduka
(hyHKIWY U peneHus
ypaBHEHUH

73

74

75

76

7

Hcnonw3oranue rpaduka
(hYHKIUY TSI peTeHus
YpaBHEHUI

Jlorapudmuyeckue
ypaBHeHUs1. OCHOBHBIC
METO/JIbl PCIICHUA
norapu(hMUIECKIX
YpaBHEHUI

Jlorapudmuyeckue
ypaBHeHUs1. OCHOBHBIC
METO/IbI PEeIICHHUS
norapu(hMUIECKIX
ypaBHEHUH

Jlorapudmuyeckue
ypaBHeHUs1. OCHOBHBIC
METO/IBI PEIIEHUS
norapu(MUIECKIX
ypaBHEHU I

PaBHOCHIIBHBIE TIEPEXO/IBI B
peleHnH JTorapuhMUIECKUX
ypaBHEHUI

78

79

80

PaBHOCHIBHEIE NEepEXoJbl B
pelIeHn  Torapru(PpMHIECKUX
ypaBHEHUH

Kontponbnas paboTa:
"Jlorapupmudeckas
¢ynkuus. Jlorapudpmudeckne
ypaBHeHus"

CuHyc, KOCHHYC, TAHT€HC U
KOTaHT'€HC YUCIIOBOTO
aprymMenra

81

CuHyc, KOCHHYC, TAHT€HC U
KOTAaHTEHC YUCIIOBOTO
aprymeHra




82

83

ApKcuHYC, apKKOCHHYC U
ApKTaHT€HC YHCIOBOTO
apryMmeHra

ApKCHUHYC, apKKOCUHYC U
apKTaHTe€HC YUCIIOBOTO
aprymMeHra

84

Tpuronomerpuueckast
OKPY’KHOCTb, OIpE/ICIICHHE
TPUTOHOMETPHUECKUX
(yHKUIUH YUCIOBOTO
aprymMeHTa

85

Tpuronomerpuueckast
OKPY’KHOCTb, OTIpE/ICIICHHE
TPUTOHOMETPUIECKUX
(yHKUIUH YUCIOBOTO
aprymMeHTa

86

87

88

89

OCHOBHBIETPUTOHOMETPHYEC
KkueopMyIIbl
OCHOBHBIETPUTOHOMETPHUEC
KkueopMyIIbl
OCHOBHBIETPUTOHOMETPHUEC
Kre(OpMYJIbI
OCHOBHBIETPUTOHOMETPHUYEC
KHe(OpMYJIbI

90

[IpeoOpazoBaHUETPUTOHOMET
PUYECKUXBBIPAKECHUI

91

[IpeoOpazoBaHUETPUTOHOMET
PUYECKUXBBIPAKECHUI

92

93

94

[IpeoOpa3oBaHUETPUTOHOMET
PUYECKUXBBIPa)KEHU I
[Ipeobpa3oBaHMETPUTOHOMET
PHAYECKUXBBIPAKEHUI
Pemenue
TPUTOHOMETPUIECKUX
ypaBHEHUI

95

96

Peumienue
TPUTOHOMETPUUECKHUX
yYpaBHEHUI

Pewienne
TPUTOHOMETPHUIECKHUX
YpaBHEHUH

97

98

Peumienue
TPUTOHOMETPUUECKHUX
ypaBHEHUI

Pemienne
TPUTOHOMETPHIECKHIX
ypaBHEHUH

99

100

Pemenue
TPUTOHOMETPUUECKHUX
ypaBHEHUI

Pemienne
TPUTOHOMETPHUIECKHUX
ypaBHEHUH




101

Kontponsnas paboTa:
"TpuroHoMeTpUICCKHE
BEIPaXCHHS U
TPUTOHOMETPUUECKHUE
ypaBHeHuUs"

102

103

104
105
106

107

ITocrmeqoBaTeIbHOCTH,
CIoCcOoOBI 3a0aHus
IOCJIEIOBATCIEHOCTEH.
Metoa MaTemMaTHUYECKOM
WHIYKLIUU
MOoOHOTOHHBIE H
OrpaHUYECHHBIC
IOCJIEIOBATEIIBHOCTH.
Hcropus ananusa
0ECKOHEYHO MaJIbIX

Apudmernaeckast
nporpeccust
I'eomeTpryeckasmporpeccus
beckoneuHOyOBIBarOmasTeo
METPHUYECKasIIPOT PECCHs
Cymma OecKOHEUHO
yOBIBaIOIICH
TeOMETPUUECKON IPOTPECCUr

1

108

JIvHeHbI 1
SKCIIOHEHUUAIBHBIA POCT.
Hucno e. Dopmyna CIOXKHBIX
MPOLIEHTOB

109

110

111

JIvHeHbI 1
3KCITOHEHIIMAIbHBIN POCT.
Uucno e. Dopmyna CIOXKHBIX
MIPOLIEHTOB

Hcmnone3oBanue mporpeccuu
JUISL PETIICHUS PeaTbHbBIX
3a]1a4 MPUKIATHOTO
xapakrepa

KonTponbaas pabdora:
"TTocnenoBaTeILHOCTH U
nporpeccun"

112

HenpepriBHbIe QYyHKIIUN 1
HUX CBOMCTBaA

113

Touka pa3pbiBa. ACUMIITOTHI
rpadukoB HyHKIHI

114

115

116

117

CpoiicTBa QyHKIHI
HENPEPHIBHBIX HAa OTPE3KE
CBoiicTBa QyHKIHUIHA
HENPEPHIBHBIX Ha OTPE3KE
MeTtoa uHTEpBAaIOB IS
peleHns HepaBeHCTB
MeTtoa uHTEpBAaIOB IS
peleHns HepaBeHCTB

118

MeTton uHTEpBAJIOB 11151
pelIeHNs] HEPABEHCTB

119

IIpumMeHeHnE CBOMCTB




HETPEPHIBHBIX QYHKIMHA A5
peleHus 3a1a4y

120

IIpumeneHue cBOMCTB
HENPEPBIBHBIX (DYHKIMNA 15
peuieHus 3aaa4y

121

IIepBas u BTOpast
MPOU3BOJHBIE (DYHKIUU

122

123

Ornpexaenenue,
T€OMETPHICCKHUHCMBICITIIPOH
3BOTHON

Ormpenenenne,
(hU3MUECKUHACMBICIIIPOU3BO/T
HOM

124

YpaBHeHUE KacaTeIbHOM K
rpaduky GyHKIHH

125

YpaBHeHUE KacaTeIbHOM K
rpaduky GyHKIHH

126

127

128

[Ipon3BotHBIEIEMEHTAPHBIX
dhyHKIII
[Ipon3BotHBIEdIEMEHTAPHBIX
hyHKIH

IIpousBogHast CyMMBl,
MPOU3BEICHHS, YACTHOTO U
KOMTIO3UIHAA (hyHKITHHA

129

130

IIpousBonHast CyMMBI,
MPOU3BENEHHS, YACTHOTO U
KOMTIO3HUIAA ()yHKITHHA
IIpousBogHast CyMMBl,
MPOU3BENICHHS, YACTHOTO U
KOMITO3UIIMY (PYHKITUHA

131

KontponbHas pabora:
"[IpousBognas"

132

133

IToBTOpenwue, obo0IIeHHE,
CHCTEMAaTH3aIVs 3HAHUI:
"YpaBuenus"

IToBTOpenwue, obo0IIeHHE,
CUCTEMAaTHU3aIUs 3SHAHUH:
"®yHkuun"

134

135

136

Utorosas KOHTpOJbHAS
pabota

HroroBas KOHTpOJIbHAS
pabota

IToBTOpenue, obo0IICHNHE,
cucTeMaTH3alMsA3HAaHUN

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

10




AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
IIOYPOYHOE INTAHUPOBAHUE
11 KJIACC

KoanuecTBouacoB DJIeKTPOHHbBIEI]

KonTpon Jaranzy = undposbieodpaszo

bHbIEPa0 Tpaxruyeck YeHUuA BaTeJIbHbIEpecy

nepadoThI
OThI P PChbI

n/  Temaypoka Bcer
n 0

IIpumenenue

MPOU3BOJIHON K

HCCIIeI0BaHNIO (QYHKLUI 1
Ha MOHOTOHHOCTb U

9KCTPEMYMBI

IIpumenenue

MPOU3BOJIHON K

HCCIIeI0BaHNIO (QYHKLUI 1
Ha MOHOTOHHOCTH U

IKCTPEMYMBI

[Ipumenenue

IIPOU3BOAHON K

HCCIICIOBAHUIO (DYHKITHI 1
Ha MOHOTOHHOCTB U

9KCTPEMYMBI

[Ipumenenue

IIPOU3BOAHON K

HCCIICIOBAHUIO (DYHKITHI 1
Ha MOHOTOHHOCTB U

9KCTPEMYMBI

[IpumeneHue

HIPOU3BOAHON K

HCCIICIOBAHUIO (DYHKITHI 1
Ha MOHOTOHHOCTb U

9KCTPEMYMBI

[Ipumenenue

MIPOU3BOAHON K

HCCIICIOBAHUIO (DYHKITHI 1
Ha MOHOTOHHOCTb 1

9KCTPEMYMBI

Haxoxnenue

HauOOJIBIIEro 1

HauMEHBIIIETr0 3HAYEHMS 1
HEMNpepbIBHON PyHKIINU

Ha OTpEe3Ke

Haxoxnenue

HanOOJIBIIIETO U

HaWMEHBIIIET0 3HAaUYCHUS 1
HENpepbIBHON QyHKIINN

Ha OTpE3Ke

Haxoxnenue

HanOOJIBIIIETO U

HaWMEHBIIIETO 3HAUYCHUS 1
HENpepbIBHON QPYHKINN

Ha OTpEe3Ke

10 Haxoxnenue 1




HauOOJIBIIEro 1
HaMMEHBIIEr0 3HAYCHUS
HEMpPepBhIBHON QyHKIINN
Ha OTpe3Ke

11

Haxoxnenue
HauOOJIbIIEro 1
HaWMEHBIIIETO 3HAUCHUS
HEMpPEePBIBHON PyHKIINN
Ha OTpe3Ke

12

Haxoxnenue
HauOOJIbIIEro 1
HaVMEHBIIETO 3HAUYCHUS
HEMPEePBIBHON PyHKIINN
Ha OTpe3Ke

13

IIpumenenue
MPOU3BOJHON /11
HaXO0X/JICHUS HAWITYYIIIEeTO
peueHus B NpUKIaIHbIX
3a/agax

14

15

16

[Ipumenenue
MPOU3BOAHOMU JJIA
HaXOXACHUA HAWITYy4YlICTrO
peueHus B NpUKIaIHbIX
3ajayax

[IpumeneHue
MPOU3BOAHOMU JJIA
oTpesieNIeHHsI CKOPOCTH U
YCKOPEHUS Ipolecca,
3aJlaHHOTO (YOPMYITOH WITH
rpaduKoM

IIpumenenue
MPOU3BOJHON J1JId
OTIpeNIeJIEHHSI CKOPOCTH U
YCKOPEHUS Ipolecca,
3aJJaHHOTO (OPMYIIOH HIH
rpaduKoM

17

Kommnozunus ¢pyHkumi

18

Kommnozunus ¢pyHkumi

19

Kommnozunus ¢pyHkumi

20

21

I'eomerpuyeckue 0Opassl
YpaBHEHUH Ha
KOOPAWHATHON TJIOCKOCTH
I'eomerpuyeckue oOpassl

ypaBHEHUI Ha
KOOPJIMHATHOM TJIOCKOCTH

22

23

KonTponbhas pabora:
"Uccnenopanne QyHKIHMA
C TIOMOIIBIO
MIPOM3BOAHOMN"

IlepBooOpazHas,
OCHOBHOE CBOMCTBO




IepBOOOPa3HBIX

24

ITepBooOpasubie
AIIEMEHTAPHBIX (DYHKITHH.
[MpaBuna HaAXOXKICHUS
epBOOOpa3HBIX

25

26

[lepBooOpazubie
AIIEMEHTAPHBIX (QYHKIHH.
IIpaBuina HaXOXKIEHUS
epBOOOpa3HBIX

Huterpan.
I'eomeTpuueckuiicMmpicin
HTerpaia

27

Brruncnenue
OIPEIICIIEHHOTO
MHTETpalia no Gpopmye
Herorona-JletioHua

28

29

30

Brruncnenune
ONPEACIEHHOTO
WHTETpala no ¢popmyie
Herorona-Jleitbuuia
IIpumenenue unTerpana
JUTSL HAX 0K IEHUS
mionianen IOCKUX
duryp

[Ipumenenue unTerpana
JUTSL HAX 0K IEHUS
00BEMOB reOMETPHUYECKHX
Ten

31

32

[Tpumepst
pemenniinuddepenmans
HBIX YPABHEHUI
ITpumepsl
pemeHniiaudGepeHraIb
HBIX YpaBHEHUI

33

34

MaremaTuueckoe
MO/JICJTHPOBAHHE
PEaNbHBIX TPOIIECCOB C
ITOMOIIIEIO0

¢ hepeHInanbHBIX
YpaBHEHUI
KontponbHas padora:
"[TepBooOpazHas u
uHTerpan”

35

36

TpuroHomerpuueckue
(YyHKLMH, UX CBOHCTBA U
rpaduku
Tpuronomerpuueckue
(hyHKIIMH, UX CBOICTBA U
rpaduKu

37

38

TpuroHomerpuueckue
(yHKLMH, UX CBOHCTBA U
rpaduku
TpuroHomeTrpuueckue
(hyHKINH, UX CBOICTBA U




rpadyuku

39

40

41

TpuroHomeTpuieckue
(hyHKIIMH, UX CBOWCTBA
rpaduku

OT60p KOpHEH
TPUTOHOMETPUUECKIX
YpaBHEHUH C HOMOUIBIO
TPUTOHOMETPUUECKON
OKPY>KHOCTH

Ot06op xopHel
TPUTOHOMETPUUYECKUX
YpaBHEHUH C HOMOUIBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

42

Ot06op xopHel
TPUTOHOMETPUUYECKUX
YpaBHEHUH C IOMOUIBIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTH

43

Ot6op xopHe#
TPUTOHOMETPUIECKUX
YpaBHEHUH C HOMOUIBIO
TPUTOHOMETPUYECKON
OKPY’KHOCTH

44

45

Pemenue
TPUTOHOMETPUYECKUXHED
aBEHCTB

Pemenne

TPUTOHOMETPUYECKUXHED
aBEHCTB

46

47

Pemenue
TPUTOHOMETPUUYECKUXHED
aBEHCTB

Pemenne

TPUTOHOMETPUYECKUXHED
aBEHCTB

48

KonTponbHas pabora:
"I'paduxu
TPUTOHOMETPUYECKUX
(hyHKIHIA.
TpuronomerpuyeckueHep
aBeHCTBa"

49

50

OCHOBHBIE METOIbI
pelIeHHS TTOKAa3aTeIbHBIX
HEPABCHCTB

OCHOBHBIE METOJIEI
pEIICHHUs TTOKa3aTeIbHBIX
HEPaBEHCTB

51

52

OCHOBHBIE METOIBI
pElIeHUs TTOKa3aTeIbHBIX
HEPABCHCTB

OCHOBHBIE METOJIEI
pEIICHHUs TOKa3aTEeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOJIEI




petieHus
JorapuGMHUYECKUX
HEPaBCHCTB

54

55

56

OCHOBHBIE METOBI
peuieHus
JTOTapUOMHIECKUX
HEPABCHCTB

OCHOBHBIE METOJIbI
peuieHus
JorapuMUIECKUX
HEPAaBCHCTB

OCHOBHBIE METOJIbI
peIIeHus
JorapuMUIECKUX
HEPABCHCTB

57

OCHOBHBIE METO/IBI
pelIeHus
HppaIMOHATBHBIX
HEPAaBCHCTB

58

59

60

OCHOBHBIE METOIBI
pelieHus
HppaIMOHATBHBIX
HEPABCHCTB

OCHOBHBIE METOBI
peurenus
HpparioHaIHHBIX
HEPaBEHCTB

OCHOBHBIE METOBI
pemieHus
UppaLMOHAIBHBIX
HEPaBEHCTB

61

I'paduyeckue MeToIbI
penieHus
HpPaIUOHATIBHBIX
YpaBHEHUH

62

63

I'paduyeckue MeToIbI
penieHus
HppaIrMOHaIbHBIX
YpaBHEHUH

I'paduueckue meTomsl
pelIeHns ToKa3aTeNbHBIX
YpaBHEHUI

64

65

66

I'paduyeckue MeToIbI
pelIeHHS TTOKAa3aTeIbHBIX
HEPABCHCTB

I'paduueckue meTomabl
pemenHus
JIOrapUPMHUIECKUX
ypaBHEHUI

I'paduueckue meTomabl
peurenus
JOTapUPMHIECCKHX
HEPaBEHCTB

67

I'paduaeckue MeToaBI
peuieHus




JlorapuGMHUIECKUX
HEPABEHCTB

68

I'paduaeckue MeTOIBI
pelIeHHs TOKa3aTeIbHBIX
U JTIorapu(pMHUUECKIX
YpaBHEHUI

69

I'paduaeckne MeTOIBI
pelIeHns TOKa3aTeTbHBIX
U JIOTapUPMHUUECKUX
YpaBHEHUI

70

I'padmyeckue MeTo B!
pelleHHS TTOKa3aTeIbHBIX
1 JOTapUPMUICCKUX
HEPAaBCHCTB

71

72

73

74

75

I'paduyeckue MeTo B!
PEIICHHUS TTOKa3aTeIbHBIX
1 JOTapUPMUICCKUX
HEpaBEHCTB

KonTponbHas pabora:
"UppanmoHaibHble,
II0Ka3aTCJIbHbIC U
norapuMugecKue
HepaBeHcTBa"

Kommnekchsle uncna.
Anrebpanyeckas u
TPUTOHOMETpUIECKast
(hopMbI 3ammcu
KOMIUIEKCHOTO YHCia

Kommnekchsle uncna.
Anrebpaunyeckas u
TPUTOHOMETPUYECKAS
(hopMmbI 3ammcu
KOMILIEKCHOTO YKciia

Apudmernueckue
omepanuy ¢
KOMIUIEKCHBIMH YUCIIaMHU

76

7

Apudmernueckue
oreparyu ¢
KOMILICKCHBIMH YHCIIaMHU
Nzobpaxenne
KOMIUIEKCHBIX YHCell Ha
KOOPJMHATHOH IJIOCKOCTH

78

79

Nzobpaxenue
KOMILIEKCHBIX YHCET Ha
KOOPJIMHATHOM TJIOCKOCTH
®opmyna Myaspa. Kopan
N-0ii cTEerneHu u3
KOMILIEKCHOT'O YUCJIa

80

81

®opmyna Myaspa. Kopau
N-0# CTEIIeHU U3
KOMILJIEKCHOTO YHCJIa

[Ipumenenne
KOMIUIEKCHBIX YHCEN [T
peueHus GU3NIECKUX U




TCOMCTPUUCCKUX 3alavd

82

KontponbsHas pabora:
"Komiutekcusie yucia"

83

84

85

HatypaneHble u nemnbie
qucia

HartypaneHble u nemnbie
qucia

[IpumeHeHune npu3HaKkoB
JIEJIMMOCTH LENBIX YHCE

86

[IpumeHneHune npu3HaKkoB
JIEJIMMOCTH LENBIX YHCEIN

87

88

[IpumeHeHne npu3HaKoOB
JEeTUMOCTH LEJIBIX YHCEIL:
HOJ/l n HOK

IIpumeHneHre npru3HaKoB
JIETUMOCTH LIETBIX YUCEIT:
HO/l u HOK

89

90

IIpuMeHeHne NpU3HAKOB
JENAMOCTH LENBIX YHCEN:
OCTaTKH{ IO MOJYJTIO
[IpuMeHeHre TpU3HAKOB
JEeTUMOCTH LEJIbIX YHCEIL:
OCTaTKH{ II0 MOIYJIIO

91

IIpuMeHeHne TpU3HAKOB
JIETUMOCTH IICJIBIX YHCEIT:
anroputMm EBknuna g
pelieHus 3a7a49 B IETbIX
YypciIax

92

Konrtponbnas pabora:
"Teopus Henpix yucen"

93

Cucrema 1 COBOKYTHOCTh
YpaBHEHUH.
PaBHOCHIIEHBIE CHCTEMBI
W CHCTEMBI-CIICJICTBHUS

94

95

Cucrema 1 COBOKYIHOCTh
YpaBHEHUH.
PaBHOCMIIBHBIE CHCTEMBI
W CHCTEMBI-CIICJICTBUS

OCHOBHBIE METOIBI
pElIeHus: CUCTEM U
COBOKYMHOCTEH
paIoHaIbHBIX
YpaBHEHUH

96

OCHOBHBIE METOIbI
PEIICHUS CUCTEM U
COBOKYMHOCTEH
HpparuoHaIbHBIX
YpaBHEHU M

97

OCHOBHBIE METOIbI
PEIICHUS CUCTEM U
COBOKYMHOCTEH
MTOKa3aTeIbHBIX
YpaBHEHUH

98

OCHOBHBIE METOIbI
pEIICHUS CUCTEM U




COBOKYITHOCTEM
[10Ka3aTeNbHBIX
ypaBHEHUI

99

OCHOBHBIE METO/IEI
PEIICHUS CUCTEM U
COBOKYMHOCTEH
JTOTapUHMHIECKUX
YpaBHEHUI

100

OCHOBHBIE METO/IBI
PEIICHUS CUCTEM U
COBOKYMHOCTEH
JorapuMUYECKUX
YpaBHEHUI

101

[Ipumenenue cucrem Kk
PELICHHIO
MaTeMaTHUYECKHX 3a/1a4 U
3aJ1a4 U3 pa3nUyHbIX
o0nacTell HAyKH U
peaIbHOM KU3HH,
HUHTEPIpETALUS
IMMOJIY4YCHHBIX PC3YJILTATOB

102

IIpuMmeHeHue cucrem K
PELICHUIO
MaTeMaTHYECKUX 3a]1a4 U
3aja4 U3 pa3IndHbIX
o0nacTell HAyKH U
peaIbHOM KU3HH,
HMHTEPIIpETalns
MIOJIy4YE€HHBIX Pe3yJIbTaTOB

103

104

105

IIpuMeHeHne HEPABEHCTB
K pEIICHHUIO0
MaTeMaTHYECKHX 3a/1a4 U
3aJ1a4 U3 pa3IMIHbIX
o0JacTell HAyKH U
peaIbHOM KU3HH,
HWHTEPIpEeTaLUs
MIOJTy4YE€HHBIX PE3yJIbTaTOB
KonTponbHas pabora:
"Cucremsl
panMOHAJbHBIX,
HppanroOHaTbHBIX
MMOKAa3aTEeNbHbIX U
JIOrapUPMHUIECKUX
ypaBHeHU#"
PainmonanpHbIe
YpaBHEHUS C
napaMeTpamu

106

PanmonanbHbIeHEpAaBEHCT
Ba C ITapaMeTpaMHu

107

PanmonanbHBIECUCTEMEI C
rapaMeTpamu

108

109

UppauronanbHeie
ypaBHEHUS!, HEPABEHCTBA
C napamMeTpamu

HppauroHansHbleCHCTEM
bl C IapaMeTpamMu




110

IToka3aTensHEBIE
YpaBHEHUS, HEPABCHCTBA
C mapameTpaMu

111

IToka3zaTenbHBIECUCTEMBI
C mapameTpamu

112

113

114

Jlorapudmuueckue
YpaBHEHUS, HEPAaBEHCTBA
C mapameTpamMmu
JlorapudmmudeckuecucreMm
bl C TapaMeTPaMu
TpuroHomeTpuieckue
ypaBHEHUS C
napaMeTpamMu

115

TpuroHomerpruecKrueHep
aBEHCTBA C TapaMeTpaMu

116

117

TpUroHOMETPUYECKHUECHC
TEMBI C TTapaMeTpaMu

[TocTpoenue u
UCCIIEIOBaHUE
MaTEMATHYCCKUX
MOJENEH peanbHbIX
CUTYalMH ¢ MOMOILBIO
YPaBHEHUI €
napaMeTpamu

118

119

120

121

IToctpoenue u
HCCIIEI0BaHNE
MaTEeMaTHYECKUX
MOJIENIEN peabHBIX
CUTYaLMH C TOMOILBIO
CHUCTEM ypaBHEHUH C
rapaMeTpamu

IToctpoenue u
HCCIIeIOBaHUE
MaTeMaTUYeCKHUX
MOJENEeH peanbHbIX
CUTYyallUl C MOMOIIBIO
CHUCTEM ypaBHEHUH C
rnapamMmeTpamMmu
KonTponbHas pabora:
"3amaun ¢ napamerpamu’
[ToBTOpenwue, o6o0IIeHNE,
cUCTEMaTHU3alys 3HaHUH
"YpaBuenus"

122

123

124

[ToBTOpenue, 0600mICHNE,
cucTeMaTu3alusl 3HAHUM:
"YpaBuenus"

[ToBTOpenwue, 06o0IICHNE,
CUCTEMAaTHU3alMs 3HaHUHN
"VpaBaenus. CuUCTEMbI
ypaBHeHUI"

[ToBTOpenwue, 06o0IICHNE,
CHCTEMAaTH3alHs 3HAHHM:
"Hepasenctra"

125

[ToBTOpenue, 0600IMICHNE,




cucTeMaTH3aIHsI 3HAHUN:
"HepaBenctpa"

126

[ToBTOpenue, 0600IICHAE,
CHUCTEMAaTH3aIIMs 3HAHUI:
"Hepasenctpa"

127

128

129

[ToBTopenue, 0600UICHNE,
CHUCTEMAaTU3ALMSI 3HAHUI:
"IIpon3BogHas u e&
npuMeHeHue"

[ToBTOpenue, 0600UICHNE,
CHCTeMaTH3allHsl 3HAHUIA:
"IIpon3BogHas u e&
npuMeHeHue"

[ToBTOpeHme, 0600IICHHE,
CUCTEMAaTH3allns 3HAHUI:
"[IponsBoanas u e€
npuMeHeHue"

130

[ToBTOpenwue, o6o0IIEeHNE,
CHCTEMAaTH3aIlHs 3HAHWM:
"WuTerpain u ero
npuMeHeHue"

131

132

133

[TorTOpeHue, 06o0IICHNE,
cUCcTeMaTH3alHsI 3HAHUM:
"®yHkuun"

Hrorosast KOHTpoOJIbHAA
pabota

[ToBTOpenwue, o6o0IIeHNE,
cUCTEMaTHU3alus 3HaHUH
"®yHkuun"

134

135

[TorTOpeHue, 06o0IICHNE,
CHCTEeMAaTHU3aIl|s 3HAHU:
"Oyarmun"

[ToBTOpenwue, o6o0IIeHNE,
cucTeMaTH3aIusI3HAaHUN

136

[ToBTOpenue, 0600mICHNE,
cucTeMaTHU3aIusI3HAaHUN

OBLIEE KOJIMYECTBO
YACOB I10 TTPOTPAMME

136

10




I'EOMETPUSI
IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

No

i Temaypoka

Bcero

KonmuectBouacos

KonTposb
HBIEpPabOT
bl

IIpakTtu
JecKHuep
a0O0THI

HaTtauzyue
HUS

DIIeKTPOHH
bl (POB
bIcO0Opa3oB
aTeIbHBICD
eCcypChHI

OcHoBHBIE MTpaBHiIa U300paKECHUS HA
1 PHCYHKE TUIOCKOCTH, apalIeIbHBIX
NPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA

IToHATHS CTEPEOMETPUH: TOUKA, IIPSIMas,
MIOCKOCTh, IPOCTPAHCTBO. OCHOBHEBIE

2 MpaBUIIa U300PAKEHHUS Ha PUCYHKE
IIOCKOCTH, TAPaUIEIBbHBIX IIPSIMBIX
(0Tpe3KoB), CEpEIUHBI OTPE3Ka
TTOHSITHS: TIepECEKAIOIIHECS IOCKOCTH,
3 nepeceKarnrecs IpsaMast i IIO0CKOCTD;
HOJTYTIPOCTPAHCTBO

[MousTHs: IepeceKaronuecs MI0CKOCTH,
4 HepeceKaroNIrecs mpsMast ¥ INI0OCKOCTH;
MOJYIPOCTPAHCTBO

MHororpaHHUKH, U300paKEeHNE

5 MPOCTEHIINX POCTPAHCTBEHHBIX QUTYP,
HECYIICCTBYIONINX 00BEKTOB

MHoTrorpaHHuKH, H300pakeHue
6 MPOCTEUIIINX MPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBEIC
CJIEJICTBHS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEpBbIE
CJIEJICTBHSI U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEpBbIE
ciencTBus U3 HUX. CocoObl 3a1aHus
OPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaYeHHUSTIPSAMBIX U IIJIOCKOCTEN

N300paxeHne cedeHuil mupaMuiel, Kyoa
Y TIPU3MBI, KOTOPBIE TIPOXOST Yepe3 ux
pEbpa. N3o0paxkenue
MEPECEYEHHATIONYYEHHBIXTUIOCKOCTEH.
PackpamrBaHrenocTpoOeHHbIXCEUEHUIpa
3HBIMHIIBETAMHU

10

N3o6paxenue ceueHuil nmupamuibl, Kyda
Y TIPU3MBI, KOTOPBIE TPOXOAST YepE3 UX
pEbpa. N3o0paxkenue
TIEPECEUCHHUATIONYIEHHBIXTIOCKOCTEH.
PackpalnBaHrenocTpoeHHbIXCEUEHUIpa
3HBIMUIBETAMHU

11

Uzobpakenne ceueHnit mupaMuabl, Kyda
Y TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pEopa. M3zo0pakenue
NePEeCeUCHUATIONYYEHHBIXIITIOCKOCTEH.
PackpamiBaHnenocTpoeHHbIXCeUeHUHpa
3HBIMHIIBETAMHU

12




13

14

15

M3obpakeHne ceueHni TUpaMuIbl, KyOa
Y TIPU3MBI, KOTOPBIE TIPOXOIST Yepe3 ux
péopa. M3obpaxeHue
TIePECEUCHUATIONYIEHHBIXTIOCKOCTEH.
PackpaiiinBaHuenocTpoeHHbIXCEUSHUIPa
3HBIMUIBETAMH

MeTton cneaoB ISl HOCTPOEHUS CEUEHU I

Meton cneaoB AJisi HOCTPOEHUS
ceueHuil. CBoiicTBa nepecedyeHuit
NPSMBIX U TUIOCKOCTEH

16

17

Merton cliefioB IS TOCTPOSHUS
ceuenuii. CBoiicTBa epeceueHui
MPSAMBIX U TIJIOCKOCTEN

ITocTpoenune ceuenuii B mupamMue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 11aroB
MTOCTPOCHUS

18

ITocTpoenue ceuenuii B mupamMue, Kyoe
o TpéM Toukam Ha pé€bpax. Co3nanne
BBIHOCHBIX qepTemef/'I U 3aIlMCh I1aroB
MOCTPOCHUS

19

[MocTpoeHue ceuenuii B mupamue, Kyde
o TpéM Toukam Ha pé€bpax. Co3nanne
BBIHOCHBIX YepPTEXeH M 3aIiCh MIaroB
MOCTPOCHUS

20

21

[TocTpoeHue ceueHuit B nupaMue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEXKeH M 3aIiCh MIaroB
HOCTPOCHUS

IIoBTOpenue mnanuMerpuu: Teopema o
MPOMOPIUOHAILHBIX OTpe3kax. [Tomobue
TPEYTrOJIbHUKOB

22

[ToBTOpeHue mianumerpuu: Teopema
Menemnas. PacdeTsl B cCUeHUIX HaA
BBEIHOCHBIX YepTexkax.
Ucropusipa3BUTHATUTAHUMETPUN U
CTEepEeOMETPHH

23

KonTtposbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

25

B3aumHoe pacrnonoxeHue NpsiMbIX B
npocTtpaHcTBe. CKpeluBaroIuecs
npsiMble. [Ipu3HaKy CKpenBaroInXCs
npsmbIx. [lapamiensHbie npsiMbie B
MIPOCTPAHCTBE

Teopema o cyliecTBOBaHUH U
€MHCTBEHHOCTHU NPAMOI NapayuieaIbHON
JIAaHHOW MPAMOM, MPOXOJIAIlEel Yepes3
TOYKY IIPOCTPAHCTBA U HE JIEKaIlleH Ha
JlaHHOU TpsAMoil. Jlemma o
MepPeCeYCHNNTIAPATUICTBHBIXITPSIMBIXIIIIO
CKOCTBIO

26

27

[TapannensHOCTb TpexX NpsiMbIX. Teopema
0 TpEX mapajieNbHbIX NpAMbIX. Teopema
0 CKPEIIMBAIOIMUXCAMPSIMBIX

Hapannenbﬂoe IMPOCKTHUPOBAHUC.




OcCHOBHEBIE CBOWCTBA MMapalIETEHOTO
MpOoeKTHpOoBaHus. M300pakeHre pa3HbIX
¢duryp B mapasuienbHOUITPOCKIINN

28

enTpanpHas npoekuus. Yroiu ¢
COHAIPaBJIEHHBIMHA CTOPOHAMU. YTOI
MEXIY IPSMBIMI

1

29

3amaun Ha JOKA3aTeNLCTBO U
HCCIIEIOBAHNE, CBSI3aHHEIE C
PacmoIoKeHUEM IPSMBIX B
MIPOCTPAHCTBE

30

[lonsTHs: mapanieasHOCTh NPAMON U
IUIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
NapajIeIbHOCTH IPSMON U INIOCKOCTH.
CBoiicTBa MapaneNbHOCTUIIPSIMON 1
IUIOCKOCTH

1

31

I'eomeTrpuueckue 3a1aun Ha BEIYUCIIEHUE
U J10Ka3aTelbCTBO, CBSI3aHHBIE C
NapaieabHOCTBIO MIPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

32

33

34

35

36

37

38

39

ITocTpoeHue cedenus, MPOXOASILErO
yepe3 JaHHYI0 IPSAMYIO Ha YepTexe U
MapajyIeNbHOrO APYrou MPsIMOi.
PacuéroTHomenuit

[apannensHas IpoeKLHs, TIPUMEHEHHE
JUTSL TIOCTPOCHUSI CeUeHU KyDa 1
napauenenunena. CpolicTea
napausesenuIesa U MpU3Mbl

ITapannensHblie mwiockocTy. [IpuzHaku
NapaJyIeIbHOCTH ABYX INIOCKOCTEN

Teopema o0 mapamieaIbHOCTH U
€JJMHCTBEHHOCTH IIOCKOCTH,
MIPOXOJSIIEN Yepe3 TOUKY, He
MIPUHAUICKAILYI0 TAHHOW TUIOCKOCTH 1
CJIEACTBUS U3 HEé

CBoiicTBa nmapauieNbHbIX IUIOCKOCTEH: 0
MapauieTbHOCTH MPSMBIX TIEPECEUCHUS
MIPH MIEPECEUCHHUHN JBYX MapalIeIbHbIX
IJIOCKOCTEN TPEThel

CBoiicTBa napauieNbHbIX IOCKOCTEH:
00 OTpe3Kax napajuieNIbHbIX MPSAMBIX,
3aKJIIOYEHHBIX MEXKY MapalieTbHBIMU
TUIOCKOCTSIMU; O TIEPECEUECHUH MIPSIMOIL €
JIBYMSI TapaJuIeIbHBIMU TJIOCKOCTSMHU
IToBTOpenwue: Teopema [Iudaropa Ha
TUIOCKOCTH

[loBTOpEHME:
TPUTOHOMETPHUATIPSIMOYTOIEHOTOTPEYTO
JHHHKA

40

41

42

CpoiicTBa Ky0a 1 PSMOYTOJIHHOTO
napaJuleienuIeaa

Brrunciienne AnuH OTPE3KOB B KyOe 1
MPSIMOYTOJILHOM IMapaJuIeTIenune e
[lepnenaukynapHOCTD IPSMON U
II0CcKOCTH. IIpu3Hak
MEPIEeHINKYISIPHOCTH MPSIMON U




IIJIOCKOCTH

43

TlepnieHAUKYISAPHOCTD NPAMOU U
mockoctu. [IpusHak
MEPIEHANKYIIPHOCTH MPSIMOHN U
IJIOCKOCTH

44

45

Teopema o CyllecCTBOBaHUU U
€JIMHCTBEHHOCTHU MPSAMOMU, MPOXOIAILIEH
4yepe3 TOUKY IMPOCTPaHCTBA U
MEePIEHANKYIIPHON K TIIOCKOCTH

IInockocTu u NEPICHAUKYIISIPHBIC UM
IMPAMBIC B MHOT'OI'paHHHUKax

46

IInockoctu u NEPICHAUKYIIIPHBIC UM
IIPAMBIC B MHOT'OI'PAaHHHUKax

47

48

[lepneniukynsap v HaKJIOHHAS.
[TocTpoeHne nepneHauKynspa u3 TOUKH
Ha [IPSIMYIO

[leprieHAnKyISAp U HAKIOHHAS.
IlocTpoenue nepneHIuKyIspa U3 TOUKH
Ha IPSMYI0

49

TeopeMa 0 Tpéx nepneHaUKyIIpax
(mpsiMast u oOpaTHas)

50

51

52

Teopema o TpEX MepIIEHANKYIAPAX
(npsMast u oOpaTHas)

Yron Mmexnay
CKPEIIHBAIOITUMHUCSIIPSIMBIMA

ITouck neprneHAUKYISIPHBIX MPSMBIX C
IIOMOIIIBIO NEPIIEHIUKYIIIPHBIX
ILTIOCKOCTEH

53

OpToroHaNbHOEIPOEKTHPOBAHHE

o4

55

[MocTpoeHue ceveHuii Kyda, MpU3MBI,
MIPABUJIBHON MUPAMHUIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINU

ITocTpoenue cedenuii Kky0a, MPU3MBIL,

MIPABWJIBHOW MUPAMHUJBI C TIOMOIIBIO
OpPTOTOHAJILHOU NPOEKLIUU

56

o7

58

59

CumMMeTpust B TPOCTPAHCTBE
OTHOCUTEJBHO II0cKocTu. [1nockoctu
CUMMETpPUH B MHOI'OI'PaHHUKAX

[Ipu3Hak nepneH uKyISIPHOCTH IPAMOH
U IJIOCKOCTH KaK CJIEICTBHE CHMMETPHH
[IpaBusbHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUM OT TOYKH JI0 MIIOCKOCTH

[IpaBusbHBIE MHOTOTpaHHUKH. Pacuér
paccTOSHUM OT TOYKH J0 TUNIOCKOCTH

60

61

62

CriocoObl OIyCTUTH MEPIIEHTUKYIISPHI:
CUMMETpPHS, CIBUT TOYKH 11O
napauIeIbHON IpAMOi

CnBur 1o HenapauieaIbHONW IPAMOH,
WU3MEHEHHUE PacCTOSTHUM

Kontponbnas padota "B3anmuoe
pacroioKeHne IPSAMbIX U MIOCKOCTEH B
mpocTpaHcTBe"

63

IIoBTOpEHME: Yyroa MEX1y NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B




MIPOU3BOJIIBHOM TPEYTOJIBHHKE, TEOpEMa
KOCHHYCOB

64

TloBTOpEHME: Yyroa MeXIY
CKPELIUBAIOIIUMHUCS MPSMBIMU B
MIPOCTPAHCTBE

65

66

67

I'eomeTpryeckue MeTo bl BEIYUCICHUS
yIiia MeXIy NpsIMBIMU B
MHOTOI'PaHHUKAaX

JByrpanssiii yron. CBONCTBO JIMHEHHBIX
YTJIOB JBYTPAHHOTO yIiia
[leprienauKyIspHBIE INIOCKOCTH.
CBolicTBa B3aUMHO NEPIIEHANKYIISPHBIX
IUIOCKOCTEN

68

[Ipu3Hak neprneHauKyIIpPHOCTH
IJIOCKOCTEH; Teopema o MpsMoun
MIEPECEUEHHUS IBYX IJIOCKOCTEN
MEPIEeHIUKYIISPHBIX TPEThEH MIIOCKOCTH

69

70

71

[TpssMoyTONBHBIN Mapajuienenunen; Kyo;
U3MEPEHHUs], CBOMCTBA IIPSIMOYTOJILHOTO
napaJuleienuIeaa

Teopema o nuaroHanu nNpsMOyroiabHOIO
MapaJuleIeNMIIeaa U CICICTBHE U3 HeE
CrepeoMeTpHYeCKHE U IPHUKIIATHBIE
3a/1a4y, CBSI3aHHBIE CO B3aUMHBIM
PacCIioJIOKCHUEM IIPSAMBIX U IIJIOCKOCTU

72

73

IToBTOpEHHUE: CKpEUBAOIIKECS
MpsIMBIE, TapaJUIeTIbHbIE TUIOCKOCTH B
CTaHJapPTHBIX MHOTOTPAHHUKAX

ITapa napanienbHbIX IIIOCKOCTEH Ha
CKpCHINBAIOIINXCA MPAMBIX, PACCTOAHHUC
MEKAY CKpCIIMBaOIMUMUCA IPAMBIMU B
MPOCTBIX CUTYALHSIX

74

75

PaccrosHue ot Touku J0 IINIOCKOCTH,
pacCTosgHUC OT HpHMOﬁ J0 IINIOCKOCTHU

Briuucienue paccTosTHUN MEX Y
CKPELIMBAIOLIMMUCS MPSIMBIMU C
MTOMOIIIBIO TIEPIEHINKYIAPHON
TUIOCKOCTH

76

TpéXrpaHHbIi yroJ, HEPABEHCTBA IS
TPEXTPaHHBIX YIIoB. Teopema
[Mudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUIsl TPEXTPAaHHOTO yIia

77

DJieMeHTHI C(hepUIeCKOil TeOMETPHH:
reo/ie3nuecKue JIMHUY Ha 3eMie

78

KouTponbhas padota "Yriibl u
paccrostHus"

79

80

81

CucremaTtusanys 3HaHAH
"MHOrorpaHHUK U €T0 31€MEHTHI"
IInpamuna. Bunel nupamu.
IIpaBunbpHas nupamuaa

IIpusma. Ilpsimas 1 HaKJIOHHAS TIPU3MBI.
IIpaBunpHasIpu3Ma

82

IIpsiMoii mapasuienenumen,
NPSMOYTOJILHBIN Mapajuiesienune, Kyo




BreimnyknsiemHororpanauku. Teopema

83 Ditnepa 1
Breinykisie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBunbsHbIe U 1
MOy IPABUIIbHBIE MHOTOTPAHHHUKH

85 Kontponbnas padora "MHuororpannuku” = 1

86 IToHsTHE BeKTOpa Ha MJIOCKOCTH U B 1
MPOCTPAHCTRE

87 CyMMaBeKTOpOB 1

88 PazHoCcThBEKTOPOB 1

89 [IpaBwnonapamienenumnena 1

90 YMHOKEHHUEBEKTOpA Ha YHCIIO0 1
Pasnoxxenune BexTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JICKAIIUX B OJHON 1
TUIOCKOCTH

92 CraJIIpHOCTIPOU3BE/ICHHE 1

93 Bhruuciienre yriia MexIy BEKTOpaMy B 1
MIPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOpaMu 1

95 [pocreiimue 3a1a4u ¢ BEKTOPaMU 1

96 [Ipocreiimue 3aga4n ¢ BEKTOPaMu 1

97 IIpocreiimme 3aga9n ¢ BEKTOpaMH 1

98 O06001IeHNE B CHCTeMAaTH3aAMA3HAHN] 1

99 O06001IeHNEe B CHCTEeMATH3aAUA3HAHN] 1

100 | Uroromast KOHTpOJIBHAS paboTa 1

101 | Urorosast KOHTpOJIBHASA paboTa 1

102 | OO6oO0I1IEHNE U CUCTEMATU3ALUAZHAHNUN 1

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




IT'EOMETPUsI
ITOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
KoummuecrBoyacoB
Ne Mpaxt DJIeKTPOHHbIE
, Kontpo arausyy uudpoBbIe0d
n/ Temaypoka Bcer P HYeCK A Y bp P
n 0 .]'[])HI)Iep He aﬁ CHUA a30BaTeJIbHbIC
a00Th1 p pecypcel
OTBI
[ToBTOpenue Tems! "KoopauHatsl
1 BEKTOpa Ha IIOCKOCTH U B 1
pocTpaHcTae"
2 IToBTOpenue Temsl "CxranspHoe 1
MIPOU3BEJICHIE BEKTOPOB"
3 [ToBTOpenwue Temsb! "Brraucnenue yria 1
MEX/1y BEeKTOPaMH B TPOCTpaHCTBE"
IToBTOpenue Tems! "YpaBHEHHE
4 IPSMOM, MPOXOASIICH Yepe3 JBe 1
TOYKH"
5 YpaBHEHHUE IIOCKOCTH, HOpPMAJIb, 1
ypaBHEHHUE MJIOCKOCTU B OTPE3Kax
6 YpaBHEHHUE IIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekrophoenpousseaeHue 1
8 JluneliHpleHEpaBEHCTBA, 1
JIMHEHHOEIPOIPaAMMHUPOBAaHUE
9 JInneliHpleHEpaBEHCTBA, 1
JIMHEHHOEPOIPaAMMHPOBAHUE
10 AHamTUTHYECKHE METOJIBI pacyéTa yria 1
MEXY IPSMBIMH B MHOTOTPDaHHUKAX
AHamTUTHYECKHE METOJIBI pacdyéTa yria
11 MEX]Ty TJIOCKOCTSIMH B 1
MHOTOI'PaHHUKAX
12 ®dopmyina paccTOSHUS OT TOUYKH JI0 1
TUIOCKOCTH B KOOpAMHATAaX
13 HaxoxneHnue paccTosHUI OT TOUKH JI0 1
IJIOCKOCTH B Ky0Oe
14 Haxoxnenue paccTosHUI OT TOUKH JI0 1
TUIOCKOCTH B TPABUIIbHON MHUpaMUe
KontponbHas pabora
15 "AHanuTn4ecKasreoMeTpus’” 1 1
16 CeueHNSIMHOT OTpaHHUKOB: 1
CTaHJApTHBIEMHOTOIPaHHHUKU
17 CeueHNSIMHOT OTpaHHUKOB: 1
METO/ICIIETIOB
CeueHnst MHOTOTPaHHHUKOB:
18 CTaHJapTHBIE MIIOCKOCTH, TIEPEeCEUCHHUS 1
NPSMBIX U IUIOCKOCTEH
19 [TapaniensHble IPSAMBIE U TUIOCKOCTH: 1
napaiesbHble CeUeHHS




20

[TapaniensHbIe TPSIMBIE U TUIOCKOCTH:
pacuéTr OTHOIICHUH

21

[TapaniensHbIe TPSIMBIE U TUIOCKOCTH:
YIJIBI MEXKTY CKPEIIMBAIOIIMMUCS
TIPSIMBIMHU

22

[leprienauKynsipHBIC TPSMBIE U
IUIOCKOCTH: CTaHIAPTHBIE aphl
NEPHIEHIUKYISIPHBIX INIOCKOCTEH U
NPSMBIX, CHMMETPUH MHOTOTPaHHHUKOB

23

[leprienauKynsipHBIC TPSMBIE H
TJIOCKOCTH: TEOpEMa O Tpex
HEepIeHIUKYIISIpax

24

25

[lepnermukynsapHbIe TPSIMBIE U
TUIOCKOCTH: BBIYHCICHUS JJTHH B
MHOTOI'PaHHHUKAX

IToBTOpenue: miomanu
MHOTOYTOJIBHUKOB, (DOPMYJIBI IS
TUTOIIA e, COOOpakeHHs Mo T00us

26

27

IloBTOpEHHUE: mIomanu
MHOTOYT'OJIbHUKOB, (DOPMYIIbI IS
TUTOIIAJICH, COOOpaKeHHS 10100
IIoBTOpenue: miomanu
MHOTOYTOJIBHUKOB, (DOPMYJIBI IS
TUTOIIA e, COOOpaKeHHs Mo T00us

28

29

[Tnomany ceyeHnii MHOTOTPAaHHHUKOB:
IUTOIIA M TIOBEPXHOCTEH, pa3pe3aHus
Ha YaCTH, COOOpaxKeHHUsI ITO100US

IInomanu ceueHnii MHOrOrpaHHHUKOB:
TUTOIIA I TIOBEPXHOCTEH, pa3pe3aHus
Ha YacCTH, COOOpaxKeHws ITo100us

30

31

32

KontponbHas pabora "[loBropeHue:
MHOT'OI'PaHHUKH, CEYECHUS
MHOT'OI'PaHHHUKOB"

O061EM Tena. O6beM NPSMOYTOIBHOTO
napasuieNienune a

3anayn 00 yIBOeHUH Ky0a, O
KBaJIpatype Ky0a; 0 TPHUCEKIMHU yTiia

33

34

CrepeomMeTpuUueCcKHe 3a/1a4H,
CBsI3aHHBIC C 00BEMOM
NPSMOYTOJILHOTO Mapauieenunea
[puknaaHbie 331241, CBSI3aHHBIC C
BBIUHCIICHUEM 00bEMa
MPSIMOYTOJILHOTO MapajulesenuIea

35

OO0 BEMITPAMONTIPU3MBI

36

37

38

CrepeoMeTpuUueCcKHe 3a/1a4H,
CBSI3aHHBIE C BBIYUCICHHEM 00BEMOB
MPSIMOM TIPU3MBI

IIpuknanHele 3aaun, CBsI3aHHBIE C
00BbEMOM NPSMOI PU3MBI
Brrunciienne 00bEMOB TeJI C TOMOILBIO
ONpeeaEHHOrO0 HHTErpasIa.




O0BEMHAKITOHHOUTIPHU3MBI

39

40

Brruncnenne 00EMOB Tel ¢ TOMOIIBIO
onpeAeIEHHOTO UHTETpaa.
O0BEMIHpaMuIbI

®opmyna 00bEMa THPaAMUIBL.
OtHoleHne 00bEMOB MTUPAMUS C
00IINM yTIIOM

41

42

dopmyna 00bEMa MTUPAMUIBL.
OrtHomreHne 00bEMOB ITHPAMHI C
00IIMM yriioM

CrepeoMeTpHUIeCKHE 3a1a4H,
CBSI3aHHBIE ¢ 00bEMAaMU HAKJIOHHOH
MIPU3MBI

43

CrepeoMeTpUYeCcKHe 3a/1auH,
CBSI3aHHBIC ¢ 00BEMaMU ITHPAMHUIBI

44

45

IIpuknagabie 3aMa491 TI0 TEME
"O0BEMEBI TEN", CBsI3aHHBIE C 00BEMOM
HAKJIOHHOW IPU3MBbI

[Ipuknaansie 3a7a4u O TEME
"O0BEMEI Ten", CBA3aHHEIE ¢ 00BEMOM
MTUPaMUIBI

46

47

48

IIpumenenne 00pEMOB. Beraucienne
paccTosHUS 10 INIOCKOCTH

KonTponbHas pabora
"O0BpEMMHOTOTpaHHHKA"

[{uiHApHYEeCKas TOBEPXHOCTD,
o0pasyInye MIIHHAPUICCKOH
TOBEPXHOCTHU

49

50

Hunuuap. Ipsmoii kpyrosoi
munuHap. [hiomane noBepxuocTu
ITMHIPA

Konnueckast moBepxHOCTb,
obOpazyromue KOHUIECKOM
noBepxHocTH. Konyc

51

Ceuenue KOHYCa IIOCKOCTBIO,
HapaﬂﬂeHBHOI\;I IIJIOCKOCTH OCHOBAaHMA

52

53

o4

55

56

VYceuénnslit konyc. Mzo0paxenne
KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomaae 6OKOBO MOBEPXHOCTH U
MIOJTHOW TTOBEPXHOCTH KOHYCa

[Tnomaae 6OKOBOW MOBEPXHOCTH U
IIOJIHOM IIOBEPXHOCTH KOHYyCa

CrepeomeTprUuecKue 3a/1aud Ha
JIOKA3aTeJIbCTBO M BBIUMCIICHUE,
MMOCTPOCHUEM CEUSHUH IMITUHPA,
KOHYyca

CrepeoMeTpryecKHe 3a/1a4M Ha
JI0OKa3aTeJIbCTBO U BBIUMCIICHHUE,
IIOCTPOEHUEM CEUEHUM LIUJIUHAPA,
KOHycCa

57
58

[Ipuknanueie 3a1a9u, CBI3aHHBIE C
WIAHIPOM

IIpuxnangHeie 3a1a4u, CBSI3aHHbIE C




MUJINHAPOM

59

Cdepa u map

60

61

62
63

ITepeceuenue cdeps! u mapa c
I0cKoCThI0. Kacanue mapa u cdepsr
IJIOCKOCThEO. By u
n300pakeHuenapa

Ilepeceuenwue cdeps! u mapa c
IocKocThio. Kacanue mapa u cdepsr
IIOCKOCTHIO. Bua u
n300pakeHuemapa

VYpasuenue chepsl. [Inomans chepsl u
e€ yacrei

CummeTpus chepsl U mapa

64

CrepeomeTpuyecKre 3a1auu Ha
JIOKa3aTeNIbCTBO M BBEIUUCIICHHE,
CBSI3aHHBIC CO Cepoil U mapom,
MOCTPOCHUEM X CEUCHHUH TTOCKOCTHIO

65

66

CrepeomeTpHuuecKue 3a1aud Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHE,
CBsI3aHHBIE O c(hepoli u mapom,
MOCTPOEHUEM UX CEYEHUN IITIOCKOCTHIO

IMpuknagHble 33141, CBI3aHHBIE CO
cepoii u mapom

67

68

69

70

IloBTOpEHUE: OKPYKHOCTH Ha
IUIOCKOCTH, BBIYHMCIICHUS B
OKPY>KHOCTH, CTaHAAPTHBIE 000N

Paznuunble KOMOMHAIIMY TET
Bpali€Hus 1 MHOT'OI'PaHHHUKOB

3agauu o Teme "Tena U MOBEPXHOCTH
BpareHus"

3anaun 1o Teme "Tena M MOBEPXHOCTH
BpaleHus"

71

KontponbHas pabora "Tena u
MOBEPXHOCTH BpalleHus"

72

O0bém 1unuuapa. Teopema 06 00bEMeE
OPSIMOTO [IMITHHIPA

73

74

Berunciienre 00bEMOB TEJT C TOMOIIBIO
OnpeIeIEHHOr0 HHTErpaa.
O6nEMKOHyCa

ITmomaay GOKOBOM M MOIHOM
MOBEPXHOCTH KOHYCa

75

76

CrepeomMeTpuUdecKue 3a1aumu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
LITMHIPA, KOHYyCa

[Ipuknannele 3aa4n IO TEME
"OOBEMBI U TUIOLIAIN IOBEPXHOCTEH
Tei"

77

O0BEM mIapa u mapoBoro CeKTopa.
Teopema 00 00bEme mapa. [Lnomasp
chepol. CTepeoMeTprUECKIe 3a1a4H,
CBsI3aHHBIC C BBIYHMCIICHUEM OG'béMOB
nrapa, ImapoBOro CerMeHTa u
[IAPOBOTO CEKTOPA




78

79

80

81

[Mpuknaaxble 321241 IO TEME
"O0BéMEI TeN", CBA3aHHEIE C 00BEEMOM
apa ¥ Iioniaaso cepsl.
COOTHONICHUSIMEXK Ty TITOMIASIMUATIOBE
pXHOCTEH U 00BEMAMHUTIONOOHBIXTEIT

ITonoOHEIE TENa B IPOCTPAHCTRE.
M3menenne o0bEMa Ipu MOA00HH.
CrepeoMeTpruiecKre 3a/1a4u,
CBSI3aHHBIE C BBIUYMCIIEHHEM 00BEMOB
TeJl Y TJI0IIa/Ie MOBEPXHOCTEH
Konrponbnas padora "[lromramnu
MOBEPXHOCTH U 00BEMBI KPYTJIIBIX TEI"
JIBM>KEHUS MPOCTPaHCTBA.
OtoOpaxkeHus. [IBUKEHUS U PAaBEHCTBO
¢uryp. O61IMECBOWCTBAABIKEHU I

82

Buapl aBuxkeHuil: napamienbHbIi
MEepPEHOC, IIEHTpajJbHas CUMMETPHS,
3epKabHasi CAMMETPHUSL, TIOBOPOT
BOKPYT IIPSIMOM

83

[IpeoOpazosanus mogoous. [psimas u
cthepa Ditnepa

84

['eomeTpuyeckue 3agaum Ha
MIPUMEHEHUE JIBIKCHHUS

85

86

87

KonTponbras padora "BexTops! B
npocTpaHcTae"

O6o06matomee moBToperwue 11
MOHATHH ¥ METOJIOB Kypca reOMETpHUU
10-11 xmaccoB, cucTeMaTH3aIUs
3HaHuil: "IlapamienbHOCTh NPSMBIX U
IJIOCKOCTEN B MPOCTpPaHCTBE"

O6o06matomee nmoBTopenwue 11
MIOHSITHH ¥ METOJIOB Kypca reOMETpHU
10-11 xmaccoB, cucTeMaTH3aIUs
3HaHuil: "BekTopsl B mpocTpaHcTBe"

88

O6ob6matomee moBTopenue 11
MOHATHN ¥ METOJIOB Kypca r€OMETPHH
10-11 xmaccoB, cucTEMAaTH3AIHs
3HaHu#: "BekTopsl B mpocTpaHcTBe"

89

90

91

92

Oo6o6miaromee nosropenue 11
MTOHATHH ¥ METOJIOB Kypca r€OMETPHH
10-11 xiaccoB, cucTeMaTU3alns
3HaHmit: "O0beM MHOTOTpaHHHKA"

Oo6o6miaromee nosropenue 11
MIOHSITHH ¥ METOJIOB Kypca reOMETpHU
10-11 kmaccoB, cucTeMaTH3aIUs
3HaHuil: "O0beM MHOTrOrpaHHuKa"

Ob6o6maromee nosropenue 11
TOHSITHH Y METOJIOB Kypca reOMETPHU
10-11 xmaccoB, cucTEMaTH3AIHs
3HaHui: "[Inomany noBepxXHOCTH U
00BEMBI KPYTIIBIX Ten"

Ob6o6maromee nosropenue 11
TIOHSITHH ¥ METOJIOB Kypca reOMETpHU
10-11 xmaccoB, cucTEMaTH3aIMs
3HaHui: "[Inomany noBepXHOCTH U




00BEMBI KPYTITBIX TET"

93 HroroBast KOHTpOJIbHAsI paboTa

94 Hrorosast KOHTpOJIbHAs paboTa

IToBTOpEHME, 0000IICHNE U
CUCTeMAaTU3alUs 3HAHUHT

95

UcTopus pa3BUTHSI CTEPEOMETPHH KaK
HAyKU ¥ € pOJib B Pa3BUTHH
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

96

UcTopus pa3BUTHSI CTEPEOMETPHH KaK
HAyKd ¥ €€ pOJib B Pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poIlb B Pa3BUTHH
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUN

98

HcTopus pa3BUTHS CTEpEOMETPUN KaK
HayKU U €€ pojib B Pa3BUTUH
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKECHEPHBIX H
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

101

HcTopus pa3BUTHs CTEPEOMETPHH KaK
HaYKHU U €€ poJib B Pa3BUTUH
COBpPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

102

OBLIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME
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BEPOATHOCTb U CTATUCTUKA
IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
KommgecTBodacos DIIeKTPOH
HEICTTGP
Ne Temaypoka Kontpons Ilpaktuue —/Jlatausyd = oBblieoOpa
/1 H],}epa6()T c}(p[epa6() CHU 30BaTeCiIbH
Bl THI blepecypc
Bl
1 I'pad, cBsazubIi Tpad, npencTaBneHne 3a1a4n 1
¢ TTIOMOIITBEI0 Tpada
2 CreneHsb (BaJeHTHOCTb) BepIuHbI. [1yTh B 1
rpade. Llenu 1 nukib
3 I'pader Ha TTOCcKOCTH. [lepeBo cirydaitHOTO 1
SKCIIEPUMEHTA
Cry4aiiHble 9KCIIEPUMEHTHI (OIBITHI) U
4 ciydaifHble COOBITHSL. 1
DneMeHTapHBIECOOBITHS (MCXOIBI)
BeposTHOCTD CiTy4aiiHOTO COOBITHSI.
5 BeposiTHOCTH cOOBITHI B OIBITAX C 1
PaBHOBO3MOXKHBIMH SJI€MEHTAPHBIMH
COOBITHSIMH
BeposTHOCTD Ciy4aiiHOTO COOBITHSI.
6 BeposiTHOCTH COOBITHI B OIBITAX C 1
PaBHOBO3MOXKHBIMH SJI€MEHTAPHBIMH
COOBITHSIMH
Ilepeceuenue, 00beTMHEHE MHOKECTB H
7 COOBITHIA, IPOTHBOIIONOKHEBIE COOBITHSL. 1
DopMyIIa CI0KEHUSIBEPOSTHOCTEN
YciioBHAs BEPOSITHOCTh. Y MHOKEHHUE
8 BeposTHOcTel. DopMyIa yciIoBHOM 1
BEPOSATHOCTH
VYcii0BHAsA BEPOSITHOCTE. Y MHOXKEHHUE
9 BepositHOcTel. DopMyIia yCI0BHOM 1
BEPOSITHOCTH
10 | dopmyna HOITHOMBEPOSTHOCTH 1
11 = dopmyna baiieca. HezaBucumMbiecoOBITHS 1
12 KomOuHaTtopHOE npaBuiao YMHOXKEHUSI. 1
[lepecTaHOBKH U akTOpUAI
13 | Yucnocoueranuid. Tpeyronpaukllackas 1
14 | ®opmyna 6uHOMaHBIOTOHA 1
15 Kontponsnas padota Nel: "I'pader, 1 1
BEPOSTHOCTH, MHOXKECTBA, KOMOMHATOpHKA"
bunapHbIi ciy4yaiiHbIi ONBIT (MCTIBITAHKE),
16 | Yemex u Heynaua. He3zaBucruMmbie CTIBITAaHUS. 1
Cepusi HE3aBUCUMBIX UCTIBITAHUH 710 TIEPBOTO
ycriexa
17 Cepusi HE3aBUCUMBIX UCTIBITAHUH 710 TIEPBOTO 1
ycrexa



18 | CepusiHe3aBUCHMBIXUCTIBITAHUIBepHYIITH 1

19 CiryqaifHbIH BEIOOD M3 KOHCUHOMH 1
COBOKYITHOCTH

20 IIpakTudeckas paboTa ¢ HCIIOIb30BaHUEM 1
AIIEKTPOHHBIX TAOJIHIT

21 Crnyuaitnast BenmnunHa. Pacripenenenne 1
BeposTHOCTEH. J[narpamma pacnpeneiacHus
Onepanuu HaJl CIIydaiHbIMU BETMYUHAMH,

22 | IIpumMepsl pacmipeiesIeHHA. 1
bunapHasciydaliHasgBeIMYuHA

23 I'eomeTpuyeckoepacnpenencHue. 1
bunomuanbHOEpacmpeeneHue
Marematnueckoe OKUJaHUE CIIydaiHON

24  Beauuunbl. COBMECTHOE pacmpeieicHue 1
JIBYX CIIy4allHBIX BEIIMYMH
HezaBucuMeble ciydaiiHbIe BETUYHUHBI,

o5 CBoliCcTBa MATEMaTHUYECKOTO OXHUIAHUS. 1
MaremarnyeckoeoXugaHueOnHAPHOMCTy dai
HOUBEITUYNHBI
Marematuueckoe OKugaHue

26 | reOMETpUYECKOro U OMHOMHAIBHOTO 1
pacrpeneneHui

27  Jlucnepcus ¥ CTaHIapTHOCOTKIOHEHHUE 1

28 Hucniepcust OMHapHO# cirydaitHON 1
BenM4YuHbL. CBOMCTBA IUCTIEPCUU
MatemaTtuyeckoe OXKUTaHue TPOU3BEACHUS

29  u aucnepcus CyMMbI HE3aBHCUMBIX 1
CITy4YailHBIX BEJIMUMH

30 IIpakTudeckas paboTa ¢ HCIIOIb30BaHUEM 1
3JIEKTPOHHBIX TAOJIHUIY
Jucnepcust OMHOMHUATIBLHOTO PACIIPEICIICHUS.

31  IIpakTuueckas padoTa C HCIOJIb30BaHUEM 1
AIIEKTPOHHBIX TaOJIHII

32 O00011IeHNE ¥ CUCTEMATU3AIUA3HAHNI 1
KonTtposbHas padora Ne2: "HcnbiTanus

33  bepnymm. Cny4aiiHble BETHYHUHBI U 1
pacnpenenenus"”

34 O00011IeHNE ¥ CUCTEMATU3AIUA3HAHNI 1

OBILIEE KOJIMYECTBO YACOB I10 34
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BEPOATHOCTDb U CTATUCTHUKA
IHOYPOYHOE IINTAHUPOBAHME

11 KJIACC

KoanyecrBouacos

Temaypoxka KonTpoasn

Bcero
bIepaldoThI

n/n

HepasenctBo YeOblmena.
Teopema YeOnimeBa. Teopema
Bepuymmm. 3akoHO0IBITIX
qHcen

HepasencrBo YeOnimena.
Teopema YeOnimeBa. Teopema
Bepuymmu. 3akoHO0IBIITNX
qHCen

IIpakTuyeckue
padoTsI

Harausy
YeHUs

DJIEKTPOHH
blenugpos
bleo0pa3oBa
TeJbHbIEpe
cypenl

HepasenctBo UeOnimena.
Teopema YeOrimesa. Teopema
Bepuymmu. 3akoHO0IBIITNX
qrcesn

Bri6opounsliimeToauccieoBa
4 HUU 1

[IpakTudaeckas padorta ¢
UCTIONIb30BAaHHUEM HIICKTPOHHBIX
TabIHIL

I'eHepanbHas COBOKYIHOCTb U
cllydaifHasi BBIOOpPKa.

3HaKOMCTBO € BBIOOPOYHBIMHU
xapakTepuctukamu. OueHka 1
CpPEIIHETr0 U AUCTIEPCUH

reHepaJIbHOI COBOKYITHOCTH C
MOMOIIBIO BBIOOPOYHBIX
XapaKTEePUCTUK

I'enepanbHast COBOKYIIHOCTb U
cllydaifHasi BBIOOpKa.

3HaKOMCTBO C BBIOOPOUHBIMHU
xapakrepuctukaMu. OneHka 1
CPEIHEro U JUCIEePCUU

FEHEPAILHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

OueHuBaHNE BEPOSTHOCTEM
8 COOBITHH TIO BEIOOpKE 1

CraTuctuueckasi THIIOTE3A.
IIpoBepka npocTeimmx
TUIOTE3 C MOMOIIBIO CBOWCTB
H3Y4YEHHBIX paclpeeeHUN

Craructuyeckas runoresa.

ITpoBepka mpoctemmx 1
TUIIOTE3 C MOMOIIIBIO CBOMCTB
H3YYEHHBIX pacpeeIeHUM

10

[pakTudeckas padora ¢
11 HCIIOTH30BAHUEM DJICKTPOHHBIX 1
TabIIuIg




12

[Tpumeps! HempepHIBHBIX
Cly4daiHbIX BeU4uH. DyHKIUA
IJIOTHOCTH BEPOSITHOCTH

13

14

PaBHOMEpHOE pacripeneneHue.
[Ipumeps! 3ama4, MPUBOIAIIHX
K MOKa3aTeIbHOMY U K
HOPMaJIBbHOMY
pacrpeneneHusIM

@yHKIUS IUIOTHOCTH
BEPOSITHOCTHU MOKA3aTEILHOTO
pacrpeneneHus

15

16

17

OyHKIUS TUIOTHOCTH
BEPOATHOCTH HOPMAITEHOTO
pacnpezneneHus

ITocrenoBaTenbHOCTD
OJMHOYHBIX HE3aBUCUMBIX
coObITHil. [Ipumep 3agaun,
NPUBOJSILIEH K
pacnpenenenuto Ilyaccona
[IpakTudaeckas padorta ¢
HCTIOJIb30BaHUEM JIEKTPOHHBIX
TabIHIL

18

19

20

21

KoBapuaums aByx ciryuaifHbIX
BenmunH. Koaddumment
KOppeIsiu
CoBMeCTHBICHAOMIOACHUAABYX
BEJIMYHMH
Bri6opounsriikodpprumnmenTro
ppensiuuu

Paznuune Mexnay nuHeHON
CBSI3bIO M IPUYMHHO-
CJICACTBEHHOH CBS3bIO

22

JIluneltnasperpeccus

23

24

25

[IpakTnueckas padorta c
HCTIOJIb30BaHUEM JIEKTPOHHBIX
TalJIuIL

[pencraBienue TaHHBIX C
MIOMOIIIBIO TaOJIHII M IUArpamMM,
OIMcaTeNbHasi CTATHCTUKA
OMBITHI ¢ PABHOBO3MOYKHBIMH
JJIEMEHTAPHBIMU COOBITUSMH

26

27

28

Brruucnenue BeposTHOCTEN
COOBITHIA C TPUMEHEHUEM
hopmyr

Brruncnenue BeposTHOCTEN
COOBITHH C TPUMEHEHUEM
rpadUuecKuX METOJIOB:
KOOpAWHATHAs MpsiMasi,
JIEpEeBO, Iuarpamma Diinepa

Crny4aiiHBIEBETUUMHBI U
pacrpe/eseHust

29

MareMaTH4eCcKOeOKUIaHUECITY
JafHOWBETUIHUHEI

30

MareMaTH4eCcKOeOKUIaHUECITY
JaiHOWBETNYNHEI

31

KonrtponbHas pabora:




"BeposITHOCTh M CTaTUCTHKA"

32

33

34

Brruncnenne BeposiTHOCTEH
COOBITHI C TPUMEHEHUEM
(dhopmyn u rpadraeckux
METOJIOB

Brruncienue BeposiTHOCTEN
COOBITHIA C TPUMEHEHUEM
(dhopmyi u rpaduueckux
METOJIOB

CrnyvaifHple BETMIHHBI U
pacnpezeneHusl.
MareMaTH4yecKoe OKUAaHUE
CIIy4ailHOM BEJIMYUHBI

OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34
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