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MNOACHUTEJIbBHAS 3AIINCKA

VYueOHblit Kypc «AureOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» SBIAETCS OIHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMME CpPEIHEro oOIIero oOpa3oBaHUs, IMOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00€CIIeYnBAET MHCTPYMEHTAIbHYIO 0a3y Ul U3y4EHHs BCEX €CTECTBEHHO-HayYHbIX
KYpPCOB, a C IPYTOif CTOPOHBI, POPMHUPYET JTOTUIECKOE U aOCTPAKTHOE MBIIIIJICHUE 00YJarOIINXCS
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHH,
CJIIOBECHOCTH M JAPYrMX JIUCLMIUIMH. B paMkax JIaHHOro ydeOHOro Kypca oOydarouuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpMyIHpPYeT CBOU
JOCTH)KEHUS B MaTEMaTUYeCKOH Gopme.

VYueOHbIi Kypc anreOpbsl M Hayal MaTeMaTHYECKOTO aHalIW3a 3aKJIaJbIBAeT OCHOBY IS
YCIIEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3HUKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HAEHINH
pa3BUTHUS SKOHOMHUKHM M OOIIECTBEHHOH »KU3HH, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO MCIIONB30BaTh MX IS JaJbHEWUIIEro
00pa3oBaHUs U B MOBCEIHEBHON XHU3HH. B TO ke BpeMs oBnajieHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTUMH KOHCTPYKIMSAMH anre0pbl 1 MaTeMaTUYECKOIO aHajIu3a pa3BUBACT YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, IOKa3bIBATh YTBEPHKAECHUS C IOMOILBIO HHAYKIUH
U PacCyX/aTh ACTYKTUBHO, MCIIOIb30BaTh 0000IICHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaJoruio, GopMUpYeT KpeaTUBHOE U KPUTUYECKOE MBIIIICHHUE.

B xone m3yueHus yueOHOro kypca «Anredbpa M Hayajga MaTeMaTHYECKOro aHaIU3a»
oOyyaromuecs: MOJy4aroT HOBBIM ONBIT pEIIeHUs MNPUKIATHBIX 3a]a4, CAMOCTOSTEIBHOIO
MIOCTPOCHHUST MATeMaTHYECKUX MOJEIeH pealbHbIX CHUTYallMid, MHTEPIPETAUU IOJTy4eHHBIX
peILIeHH, 3HAKOMATCS ¢ MPUMEpPaMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTUYECKMMU OTKPBITUSAMHU U UX aBTOPaMH.

VY4eOHblli Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM IOTEHIMAJIOM, KOTOPBIN
peanmu3yercss Kak yepe3 ydueOHbIM Marepuan, crnocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHpPOBO33pEHHUS, Tak M 4epe3 cneuuduky ydeOHOM  JeATeNnbHOCTH, TpeOyromen
NPOJOJDKUTEIPHON  KOHIIGHTPAlMM  BHUMAaHUS, CaMOCTOSATENBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 MOJTY4YEHHBIN pe3yJsbTarT.

B ocHoBe Meromuku oOyueHus anreOpe M HadaldaM MaTEeMaTHYECKOIO aHAJIN3a JIEXKHUT
NeSITeIbHOCTHBIN IPUHLIUI 00y4eHUsI.

B crpykType yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» BBIICICHBI
CIIEAYIOLIME COAEpKATEIbHO-METOANYeCKue JIUHUU: «Yucina u BbeIYMCICHHS», «DYHKIHMU H
rpadukn», «YpaBHEHHs U HepaBeHCTBay, «Hauana MmaTematuueckoro aHanu3zay, «MHOKeCTBa U
Joruka». Bece OCHOBHBIE COJIepKaTeNbHO-METOJUUECKUE TMHUN U3yIatoTCs Ha IPOTSDKEHUH ABYX
JeT 00y4eHUus! Ha YpOBHE cpeiHero oOmiero oopa3oBaHus, €CTECTBEHHO JOTONHSAS IPYT Ipyra U
IIOCTENIEHHO HACHIIAsCh HOBBIMU TeMaMM M pasienamu. [laHHbIM yd4eOHBIN Kypc sBIseTCA
UHTETPAaTUBHBIM, NOCKOJIbKY OOBEIMHSET B ceOe COJepKaHWE HECKOIBKMX MaTeMaTHYeCKUX
JUCLUIUIMH, TAKUX Kak anredpa, TPUrOHOMETPHs, MaTeMaTHUECKU aHaIn3, TEOPHs] MHOXKECTB,
MaTeMaTHuecKas Joruka u japyrue. Ilo Mepe Toro xak oOydaromiuecs OBIIaJEBalOT BCE Ooee
IIMPOKMM MaTeMaTU4YeCKMM amlmapaToM, Yy HHUX IOCIeloBaTelabHO (opMupyercs u
COBEpPILIEHCTBYETCS YMEHHE CTPOUTh MATEMaTHUECKYIO0 MOJIEb PEAIbHOM CUTyalluu, IPUMEHSTh
3HAaHUS, TOJYYEHHBIE IPH M3YyYCHHH YUEOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIbHO
c(hOpMyIMPOBAHHON MaTEeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxaTenpHO-MeTOANYECKAst TUHUA «HHCIa 1 BBIYUCIEHU» 3aBepiIaeT GopMUpPOBaHHE
HaBBIKOB UCIIOJIb30BaHMS JIEHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO HA4aTO Ha YPOBHE OCHOBHOIO



obmero obpazoBanus. Ha ypoBHe cpemnero obmiero o6pazoBanus 0co00€ BHUMaHUE yIESETCS
(OpMHPOBAHNIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMIUX B c€0sl MCIOJIb30BaHHE
pa3nuyHbIX (OpPM 3amUCH YHWCIA, YMEHUE JeNnaThb HPUKUIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YMCIIOBbIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKOMbIE 00yUYaIOUIMMCSI MHOYKECTBA HATYPaJIbHBIX, LENbIX, PALIHOHATBHBIX U IEHCTBUTEIBHBIX
Yrcea JOMOJHSAIOTCS MHOMKECTBOM KOMIUJIGKCHBIX 4YHCEl. B KaXIOM U3 3THX MHOMECTB
paccMaTpUBalOTCSl CBOMCTBEHHBIE €My CIEIM(HUECKUE 3aJaud U OIEpalluy: JelIeHHe Halledo,
ONEpUpPOBAHUE OCTaTKaMH Ha MHOKECTBE LIEJBIX YHCeNl, 0COOble CBOWCTBA pallMOHAJbHBIX U
UPpALMOHATIBHBIX YHCEN, apu(MeTHYECKUe Onepaliy, a TakKe U3BJIeUeHUEe KOPHS HaTypalbHOU
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Mcel. biaromapsi mocienoBaTeIbHOMY pacIIMPEHHUIO
Kpyra UCIOJIb3yEeMBIX YUCEN U 3HAKOMCTBY C BO3MOXHOCTSIMH UX TPUMEHEHUS JJIsl PEeIICHHS
Pa3IUYHBIX 3a/1a4 GOPMUPYETCS MPEACTABICHUE O €AUHCTBE MAaTEMAaTUKH KaK HAyKH U €€ POJIH B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHpPa, IUPOKO UCIOIB3YIOTCS 0000IIeHIE U KOHKPETU3alUsl.

Jlunus «YpaBHEHUS M HEPAaBEHCTBA» pPEAIN3yeTCs Ha MPOTSHKEHUU BCEro OOyueHUs Ha
YpOBHE cpeaHero ooOmiero o0pa3oBaHus, IOCKOJIBKY B KaxkaoMm paszene IlporpamMmer
PEyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIMX 3ajad. B pe3ynbpTare oOywaroniuecs: oOBlaJeBaloT
pPa3IUYHBIMU  METOJAMHU  DPELIEHUS pPalMOHAIbHBIX, HPPALMOHAIBHBIX, [OKa3aTelbHbIX,
JOTapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXe 3a/ad,
coJepkalx napamerpsl. [lonyueHHbIE YMEHHS HIMPOKO HCIIOJIB3YIOTCS MPH HCCIEAOBAHUH
GyHKIMI ¢ TOMOIIBIO TPOU3BOIHON, MPH PELICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 Ha HAXO0XKJICHUE
HauOOJBIINX U HAUMEHbIIUX 3HaueHUi QyHkuuu. JlaHHas copepxarenbHas JIMHUS BKIIOYAET B
ce0s1 Takke (GOpPMHPOBAHWME YMEHUH BBIIOJIHATH PAcUEThl 1O (GopMyrnaM, NpeoOpa3oBaHU
paIMOHANIFHBIX, UPPALMOHAILHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKCHUH,
collep)KalluX cTerneHu u Jjorapudmel. braromaps wusydeHuro anreOpanyeckoro marepuana
INPOUCXOIUT JalibHElIllee pa3BUTHE AITOPUTMHUYECKOrO U aOCTPAaKTHOIO  MBIIUICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHHH, pabOThl ¢ CUMBOJIbHBIMH
dopmaMu, TpeACTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUISl pEICHHUS TPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJ[a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopnepxaTenbHo-MeToAnYecKast TUHUSA «DYHKIUU U TpapUKH» TECHO NeperuieTaeTcs ¢
JIPYTUMH JUHUASIMHU Y9€OHOTO Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIE10BaTEIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTEnmeHHOH, IOKa3aTelabHOW, JIorapu(PpMUYECKONH u
TPUTOHOMETPUUECKUX (QYHKLUHN, UX CBOUCTB U IrPaUKOB, UCIIOIb30BaHUE QYHKIUH 1JIs peIIeHUs
3a[a4 U3 APYrux y4eOHBIX MPEAMETOB U PEaIbHOM KU3HH TECHO CBSI3aHO KaK C MaTEMaTUYECKIM
aHaJIM30M, TaK U C peLICHHEM ypaBHEHH 1 HepaBeHCTB. [1pu 3ToM 60s1bI10e BHUMaHHE YAETseTCs
(bopMUPOBAaHUIO YMEHHUS BbIpakaTh (hOpMyJIaMy 3aBUCHMOCTH MEX]y Pa3IMUHbIMU BEIMUYNHAMH,
HCCJIEIOBATh IMOJY4YEeHHbIE (YHKIMH, CTPOUTh UX Tpaduku. MaTepuan 3Toil comeprkareiabHON
JIMHUYW HalleJIeH Ha Pa3BUTHE YMEHHUI U HABBIKOB, MO3BOJISIOMINX BBIPAXKATh 3aBUCIMOCTH MEXTY
BEJIMYMHAMU B Pa3IMYHON (opMme: aHATUTUYECKOH, rpaduyeckoi u cioBecHoil. Ero uzyuenue
CIOCOOCTBYET Pa3BUTHIO aAJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHUIO W
KOHKPETH3aIlUH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxatenpHas auHuA «Hadana mareMaTHuecKoro aHajin3a» MO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPYr Kak MaTeMaTHYECKUX, TaK U MIPUKJIAIHBIX 3a/1a4, JOCTYITHBIX 00yJaroIuMCsl, TaK
KaK y HHMX MOSBJISIETCS BO3MOXKHOCTh CTPOUTH I'padUKH CIIOXKHBIX (YHKIHH, ONMpeneisTh MX
HauOOJIbIIME U HAUMEHBIINE 3HAUCHUS, BRIUUCIATH IUIOMAAN GUTYp U 0ObEMBI Tell, HAXOAUTH
CKOPOCTM U YCKOpEeHHs TporeccoB. JlaHHas copep)kaTelbHasi JHHHUS OTKPBIBAET HOBBIC



BO3MO>KHOCTH ITOCTPOCHHSI MATEMaTUYECKUX MOZEIIEH PEaJIbHBIX CUTYyallui, TO3BOJISIET HAXOAUTH
HaWIy4llle€ pEIIEHUE B MPUKIAAHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YeCKOIO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(OpManbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBIIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHUKE M HcKyccTBe. OOyuarouiyecs y3HaIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJyYCeHHBIX B XOJ€ Pa3BUTHS MAaTEMAaTWKH KaK HAyKd, U 00 uX
aBTOpax.

CopnepxxaTtenpbHo-MeToANYeCKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOMKECTB M MAaTEMaTU4YECKOW JIOTMKH. TE€OpeTHKO-MHOKECTBEHHBIC
NPECTaBICHUS TMPOHU3BIBAIOT BECh KYypC IIKOJBHOW MaTEeMAaTUKU W Ipe[JiaraioT Haumbosee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIOMMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHUIOKCHHH, OHH
CBA3BIBAIOT Pa3HBIC MATEMAaTUYECKUE TUCHUIIIMHBI U UX IPWIOKEHUA B equHoe nenoe. Iloatomy
BQXHO JIaTh BO3MOXHOCTb OOy4YaroLIeMyCsl MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATUKH U UCII0JIb30BATh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIEH. [[pyruM BaxKHBIM
IPU3HAKOM MaTeMAaTUKM KaK HayKd CIEQyeT [pPU3HATh CBOMCTBEHHYIO €W CTpPOrocTh
000CHOBaHUH U CJIEI0OBAHUE ONPEACIEHHBIM MIPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JIEMEHTAMU MaTeMaTH4YeCKOH JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOI'O MBIIIICHUS
00y4aromuxcsi, MO3BOJSIET UM CTPOHUTH CBOM PACCYXJICHUS HAa OCHOBE JIOTMUECKUX IPaBUII,
(dopMHpyeT HABBIKM KPUTUUECKOTO MBIIUICHUSI.

B yueOHOM Kypce «AureOpa 1 Hayaja MaTeMaTUYECKOI0 aHaIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUSA, KOTOpPbIE IpPH3BaHbl CHOCOOCTBOBAaTh (HOPMHUPOBAHUIO
HAaBBIKOB [TOCTPOEHMSI MOJIETIEHN pEAIbHBIX CUTYalUil, NCCIEIOBAHMS STUX MOJENEN C TOMOLIBIO
anmapara ajareOpbl U MaTeMaTHYeCKOro aHaliMu3a, MHTEPIPETAIMH TOJTYYEHHBIX PE3YJbTaTOB.
Takue 3amaHus BIUICTEHBl B KAXKIBIA W3 Pa3[elIOB IPOIPAMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca MIUPOKO HCHONb3YeTCsl A pelleHus NpUKIaAHbIX 3aaad. Ilpu pemenun
peanbHBIX MPAKTHYECKUX 3a/1a4 00yJaroliecs pa3BUBalOT HAOII0AaTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, HCIOJIB30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTP 1O (OPMHUPOBAHMIO HABBIKOB PpELICHUs MNPUKIAAHBIX 3a1ad
OpraHusyercss B TIIpoliecce M3y4deHHs BceX TeM YydeOHoro kypca «AureOpa M Hauana
MaTEMaTHUYECKOT0 aHAIIN3a».

Ha u3yuyenue yueOHoro kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» OTBOAUTCS
272 gaca: B 10 ximacce — 136 yacos (4 waca B Henento), B 11 kimacce — 136 gacoB (4 yaca B HEZICIIO).



COIAEP/KAHUE OBYYEHUA
10 KUIACC

Yucsa ¥ BbIYUCICHUSA

Panmonaneubie yncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanueckue 1podu. Ilpumenenue qpodeit 1 MpoIeHTOB IS pelleHus MPUKIaIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIIECH 3HAHUHN U PEaIbHOMN KU3HU.

JleiicTBuTenpHble uyKcna. PanyoHalbHble U MpPpalMOHAIbHBIE YMCIa. ApU(PMETHYECKHE
onepaluy ¢ JCUCTBUTEIbHBIMU 4YHMCIaMU. MOIyinb IEMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA.
[TpuOmkE€HHbIE BBIYMCICHUS, TMpaBUiIa OKPYTJCHHs, TNPUKHIKA M OLEHKAa pe3ynbTara
BBIUMCIICHUM.

Cremnenb ¢ mensiM nokasateneM. bunom HeroToHa. Vcnonb3oBanue moaxoasmieit popmsl
3aMKMCH IEUCTBUTENBHBIX YHCEI Ul pEHICHUS TPAKTUYECKUX 3a/1a4 U IIPE/ICTABIICHUS] IaHHbIX.

Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHU M €T0 CBOMCTBA.

CreneHp C palOHAJIBHBIM TOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKA3aTENEM.

Jlorapudm uucna. Coiictsa jorapudma. JlecITHIHBIC U HATYpAJTbHBIE JIOTAPU(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHUs M HEpaBEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE MpPEOOpa3OBaHUA. YpPaBHEHHE, KOPEHb YpPaBHEHMS.
PaBHOCHIIBHBIE YpaBHEHMS U ypaBHEHHU-CIIEACTBUs. HepaBeHCTBO, pelleHe HEpaBeHCTBA.

OcCHOBHBIE METO/BI PEIICHHSI LEIBIX U APOOHO-pAIIOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHoOrouseHs! OT OAHOW NIEPEMEHHOM. /{e1eHne MHOTOWIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorousensl ¢ nieasiMu ko3 dunrertamu. Teopema Buera.

[TpeoOpa3zoBaHs YHCIOBBIX BBIPAKEHHM, COIEPIKALINX CTENEHH U KOPHH.

Uppanmonanbubie ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX YPAaBHEHUM.

[TokazarenbHblie ypaBHeHUs.. OCHOBHBIE METO/IbI PEIICHUSI TOKA3aTEIbHbBIX YPABHEHUH.

[IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIUX JTOTaPUPMBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHbIE METOJbI pEIIEHUs JIOrapupMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpuUroHoMeTpuyeckne Qopmynsl. [IpeobpazoBaHne TPUTOHOMETPUYECKHX
BBIpaXXEHUM. Perenre TpuroHoMeTpuuecKux ypaBHEHHUIM.

Pemienue cucteM JMHEHHBIX ypaBHEHHMI. Marpuila CHUCTEMbl JIMHEHWHBIX YpaBHEHUHU.
Onpenenurens MaTpullpl 2X2, €ro reOMETPUYECKHH CMBICI M CBOWCTBA, BBIUMCIEHHE €I0
3HAUYCHUS], IPUMEHEHUE OTPECIUTENS ISl PEIICHHs] CUCTEMbI IMHEWHBIX ypaBHEeHUM. Pemienue
MPUKIAJAHBIX 337a4 C TOMOIIBIO CUCTEMbI JIMHEHMHBIX ypaBHeHU. McciaenoBanue mocTpoOeHHOM
MOJIEJIN C TOMOILBIO MATPHUI] U ONPEACIIUTEIECH.

ITocTpoeHre MareMaTU4ECKUX MOJEIEH PEAJbHOM CUTYallMd C IMOMOIIBIO YPaBHEHUU U
HepaBeHCTB. [[puMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3aJ1ay U 3a7a4
13 pa3JINYHBIX 00JIacTel HAYKU U PEaTbHOM JKU3HHU.

DOyHKIUM U rpadpuku

OyHKus, crnocodbl 3amaHus QyHKuuU. B3aummuHo obOpatHble (yHKiuu. Komnosunums
¢ynkuuit. I'paduk pyHkmu. SneMeHTapHbIE TPpeodpazoBaHus rpauKoOB PYHKIUI.

OO6nacth onpeseneHnsl 1 MHOXKeCTBO 3HaueHui Gynkmuu. Hymu dyakuun. [TpomexyTku
3HAKOIMOCTOAHCTBA. YETHbIe U Heu€THble (yHKuuu. [lepuognueckue ¢ynkuuu. IIpomexyTku



MOHOTOHHOCTH (PyHKIMH. MakcUMyMbl 1 MUHUMYMbI pyHkuuu. Haunbonbiiee u HauMeHbIIee
3HaYeHUs (PYHKIIMU Ha IPOMEXKYTKE.

JluneliHasi, KBaJipaTU4YHas U JpOOHO-THHENHHas GYHKIUHU. DIeMEHTapHOEe UCCIIEIOBaHUE U
MOCTPOEHNE UX TPadUKOB.

CreneHHast QyHKIMs C HaTypaJdbHBIM M IIeNbIM TokasareneM. E€ cBoiicTBa m rpaduk.
CpoiicTBa 1 rpaduk KOpHS Nn-Oi CTENeHU Kak (PyHKIMH OOpaTHOM CTENEHU C HATypabHBIM
IIOKAa3aTeNEM.

[TokazaTenpHas u JorapudmMudeckas GyHKIIUHA, UX CBOWCTBa U Tpaduku. Mcnonp3oBanue
rpa¢uKkoB PyHKITUH 11T pEIICHUS] ypaBHCHHUI.

TpuroHomerpudeckas OKpPYKHOCTb, OIpPEACICHUE TPUTOHOMETPUYECKUX (YHKIMN
YHCIIOBOT'O apryMeEHTA.

OyHKIMOHAIbHBIE 3aBUCMOCTH B pealbHBIX MPOIECCcax U sIBICHUAX. ['paduku peanbHbIX
3aBUCUMOCTEM.

Havana mareMaTH4eCKOro aHAJIM3a

ITocnegoBaTenbHOCTH, CIIOCOOBI 3aaHUA ITOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHIECKOM
WHAYKIMA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEI0BATEILHOCTH. VICTOpUS BO3HUKHOBEHUS
MaTeMaTUYECKOT0 aHalln3a KaK aHalln3a OECKOHEYHO MaJIbIX.

Apudmernueckass W reoMeTpuueckas —mporpeccud. beckoHeuyHo — yObIBaroras
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW IMPOTPECcCHH.
JIuHEeHbII M SAKCHOHEHUHAIbHBIM pocT. Yucno e. @opMmyna CIHOXKHBIX ITPOIIEHTOB.
Hcrionb30BaHue MPOTPECCUN ISl PEHIEHUS PEAVIBHBIX 3a]a4 PUKIIAHOIO XapaKTepa.

HenpepoiBable QpyHKINHN U UX cBoWcTBa. TOUKH pa3peiBa. ACUMOTOTHI IPaUKOB PYHKITHIA.
CpoiicTBa (hyHKIMI HENMpPEpHIBHBIX Ha OTpe3ke. MeTo MHTepBalIOB AJISl PELICHUs HEPaBEHCTB.
[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITU JIJIs1 PEIICHHS 3a/1a4.

[TepBas u BTOpas npousBoaHble GyHKIHH. OnpeneneHre, rTeOMETPUISCKUN U (HU3UIECKUI
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduky QpyHKINH.

[IpousBoanbIe 3neMeHTapHbIX QyHKIMA. [Ipon3BoIHAsS CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3HIINH ()YHKITUH.

MHoxkecTBa M JIOTHKA

MHo€ecTBO, onepali HajJ MHOXXECTBAaMHM M UX CBoicTBa. J[narpammel Oiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO armapara JUisi ONHUCAHUS PEAJbHBIX HPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa,  CBONCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHMSL.

11 KUIIACC

Yuciia 1 BBIYMCICHUSA

Hartypaneuble u wnenble uncna. [IppuMeHeHME NPU3HAKOB JEIMMOCTH LEJIBIX YHCEIl,
HanOobImi o0mmii nenutens (nanee — HOJl) u Haumenbinee obmee kpatHoe (manee — HOK),
OCTaTKOB I10 MOAYJIIO, alropuTMa EBKina s pelmeHus 3aad B LENbIX YUCIaxX.

KommiekcHble uymcna. Anrebpandeckass W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO uucia. ApupMeTHdecKre onepanuy ¢ KOMIUIEKCHBIMU 4Hciaamu. M3o0paxenue
KOMIUIEKCHBIX YHMCEl Ha KOOpAMHATHOU mockoctu. @opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILUIEKCHOTO uucna. IIpuMeHeHHe KOMIUIEKCHBIX YHCeN Ui peHIeHus (QU3HUECKUX H
F€OMETPUUYECKHX 3a4au.

YpaBHeHUs1 1 HEPABEHCTBA



Cucrema 1 COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IOMOIIBI0 TPUTOHOMETPUIECCKOU
OKPY’KHOCTH. PenieHue TpuroHoMeTpu4ecKuX HEpaBEeHCTB.

OcHOBHBIE METO/IbI PEIICHHUs TOKA3aTeNbHBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPAIIMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI CUCTEM M COBOKYITHOCTEH pallMOHATBbHBIX, UPPALUOHATIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YpaBHEHHIA.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamHu.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHX 3a7ad U
3alad U3 PA3NUYHBIX O0JacTed HAyKW WM pEaTbHOW JKHU3HH, HHTEPIPETAIUs ITOTYYCHHBIX
pe3yabTaTOB.

DOyHKIUM U rpadpuku

I'padux xommozunmu ¢ynkuuid. ['eomerpuueckne oOpa3bl ypaBHEHHMI M HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKH.

['papraeckue MeTOABI pellieHUsT ypaBHEHU U HEpaBEHCTB. [ paduyeckne MeTOo Ibl pEIICHHS
3a/1a4 ¢ mapaMmeTpamH.

Hcnonb3oBanue rpadukoB (yHKIUN IS HCCICTOBAHHS MPOILECCOB U 3aBHUCHMOCTEH,
KOTOpBIE BOHUKAIOT NP PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTemMaTH4yecKkoro aHajimsa

[IpumeHeHre NPOU3BOAHON K UCCIIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHbBIIIET0 3HAYCHUH HEeTIPephIBHOW (DYHKIIMK HA OTpE3Ke.

[IpumMeHeHre NpPOM3BOMHOM IS HAXOXKICHHUS HAWIY4IIEro pPEHIeHUS B MNPUKIAIHBIX
3ajavax, AJs ONpeAeNieHUsT CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMylioil uiu
rpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe 3IEMEHTapHBIX
bynakuwmii. [TpaBuia Hax0KIEeHUS TEPBOOOPAZHBIX.

Nurterpan. ['eomeTpuyeckuil cMbICi HHTErpasia. Beraucienue onpenenéHHOro NHTerpania
no ¢popmyne Hetorona-Jleitbuuna.

[IpumeHenne wWHTErpana A HaXOXKACHHS IUIOMIAACH TUIOCKUX GUryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennii nuddepeHIMaTbHBIX YpaBHEHUH. MaTeMaTrndeckoe MOoIeTupOBaHUE
PEAITBHBIX MPOLIECCOB C MOMOIIBI0 UG (HEepeHIIMATHHBIX YPABHEHHI.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA «AJITEBPA U
HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHL) HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIMTAHUSA:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYy4aromierocss Kak AaKTUBHOTO W
OTBETCTBEHHOTO WIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MNpPOLEAYyp TIpakIaHCKOro o0OIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COIMAIBbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKON TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOILIEHHE K JTOCTHXKEHUSM POCCHHCKHX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJIB30BAHUE OTHUX IJOCTHUKEHUN B
JIPYTHUX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIGHHOCTEH  pOCCHHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUS, THUECKOTO MOBEACHHUSI, CBI3AHHOTO C MPAKTUUYECKUM ITPUMEHEHUEM
JOCTH>KCHUN HAyKd U JEeSATEIbHOCTHIO Y4YEHOrO, OCO3HAHHME JIMYHOTO BKIJAJa B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOUAst SCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEHICHUN, PaCCyKICHUI, BOCHIPUUMYUBOCTh K MaTEMaTHYECKHM acHeKTaM
Pa3IUYHBIX BUJIOB HCKYCCTBA;

5) puznveckoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSTh MAaTEMATHUECKUE 3HAHUS B HHTEpEcax 37J0POBOTO
u Oe3omacHOro o0Opasa >KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEXUM 3aHATHI U OTAbIXA, peryisipHas (puandeckas akTUBHOCTD ),
¢buznyecKoe COBEPIICHCTBOBAHHE MPHU 3aHATHUSX CIIOPTUBHO-03/I0POBUTENIBHOMN 1€ATEIHbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIOIIOOUS, UHTEPEC K pa3lIuYHbIM chepam
npoecCuoHaNbHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccun W pearTru30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUHU
MPAKTUYECKHX 3a7]ad MaTeMaTHU4eCKOil HalpaBiIeHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYphl, IOHUMAHUE BIHUSHUS COIHAIBHO-
HKOHOMHUYECKHUX TIPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
[J100aIbHOT0 XapaKTepa IKOJIOTUYECKUX TPOoOIieM, OpUeHTAIlHs Ha TPUMEHEHNE MaTeMaTHIYeCKIX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY’Kalollel cpeibl, INIAHUPOBAHKE TIOCTYIKOB U OLIEHKU
MX BO3MOXKHBIX IOCIIEICTBUI JJIs1 OKPYKAIOILIEH CpEbL;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTHKH, MOHMMAaHHE MAaTeMaTHUYECKON HayKu Kak cdepsl
YEJIOBEUECKOM NESITeIbHOCTH, 3TANoB €€ Pa3BUTHUS U 3HAYMMOCTHU JUIS PA3BUTHS IIUBUIIU3ALINH,



OBJIaJICHHUE SI3bIKOM MaTeMaTHKH U MaTeMaTUYeCKON KyJIbTypOi Kak CpeCTBOM MO3HAHUS MUDA,
TOTOBHOCTL OCYHICCTBJIATH MPOCKTHYIO U UCCICAOBATCILCKYIO ACATCIBHOCTD NMHAUBUAYAJIBHO U
B I'pYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBIABJIATE MW XaAPaAKTCPHU30BATH CYHICCTBCHHBIC TIPU3HAKU MATCMATHYCCKUX O6’b€KTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OMPEICNICHUS MOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAMM, OCHOBaHMS HJsi 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (OPMYJIHPOBATH U MpPEeoOpa3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE WU
OTpHULATeNIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
JaHHBIX, H3.6JIIOI[CHI/I$IX )41 YTBCPKIACHUAX, npeajiaratb KpUTCpUn JJISL BBISIBIICHUA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JieNlaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUI IO aHAJIOTHUH;

MMPOBOAUTDL CAMOCTOATCIIBHO JOKA3ATCIbCTBA MATEMATUICCKUX YTBep)KI[eHI/Iﬁ (HpHMBIG u OoT
IPOTUBHOI0), BBICTpAaUBaThb AapryMEHTAllMI0, NPUBOJUTH NPUMEPHl U  KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHHS U BHIBOJIBI;

BBIOMPATH CITOCO0 perreHus yaeOHOM 3a1a4n (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSITEIbHO BBIZCICHHBIX KPUTEPHEB).

ba3zoBble ucciieoBare/ibCKue 1eMCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HaHUS, (OPMYyITUPOBAThH
BONPOCH], (UKCHPYIOIIHNE MPOTUBOpEUYUE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

MMpOBOAUTDH CaAMOCTOATECIIBHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, HUCCIICO0OBAaHUC 1o
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOTO OObEeKTa, SBJIEHUS, IPOLIECCa, BBISBICHUIO
3aBHCUMOCTEH MeXAy 00BbEKTaMU, SIBICHUSIMHU, TPOLIECCAMU;

CaMOCTOSTENLHO (POPMYIUPOBATh 000OIIEHUSI ¥ BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
H3.6JIIOI[€HI/I$I, HCCIICA0BaHNA, OUCHUBATL NOCTOBCPHOCTL IMOJTYYCHHBIX PC3YyJIbTATOB, BBIBOAOB U
00001IeHNI];

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BBIIBUTaTh MPEIIIOI0KEHUS O
€TO Pa3BUTUHU B HOBBIX YCJIOBHAX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIPOC M IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATh,
CHUCTEMaTH3UpPOBaTh M HHTEPIPETUPOBATH HMH(MOPMALMIO pPA3JIMYHBIX BHIOB H  (Qopm
MpeJICTaBICHHUS,

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEICTABIATH €€ B pa3IMUHbIX (JopMax, HIUTFOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KomMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE Y4eOHbIe el cCTBUS

Oo0wmenne:



BOCIPUHUMATh U (OPMYITUPOBATH CYXACHHUS B COOTBETCTBHM C YCIIOBUSMHU M LEISIMU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOID TOUYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTaXx, 1aBaTh MOSCHEHUS 110 X0y PEUICHUS 3a/1a4, KOMMEHTHPOBATH IOTyYEHHBIN Pe3yNIbTaT;

B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKTAeMOH TEMBI, MPOOJIEMBI,
pemaeMoil 3aiauu, BBICKAa3bIBaTh WJIEH, HAIIEJICHHBbIE HAa MOUCK PEIIEHUs, CONMOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSMHU JIPYTMX YYaCTHHKOB AHMANIOTa, OOHAPYKUBATH PA3IUYHE M CXOJICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMyITUPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

MPEJICTaBIIATh PE3yJAbTaThl PELICHHUS 3a/ladyd, HKCIEPUMEHTa, HCCIEAO0BaHHUsA, MPOEKTa,
CaMOCTOSITENILHO BHIOMPATh (hOpMaT BBICTYIIJICHUS ¢ YYETOM 3aj1a4 IPE3EHTAMU U 0COOEHHOCTEN
ayJUTOPUH.

PeryasiTuBHbIe YHHBepPCaJbHbIE yUeOHbIE IeiicTBUS

Camoopranuszanms:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4EToM
UMEIOIINXCS PECypCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI pEIIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCcuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
U MBICIUTENBHBIX TIPOIECCOB, HUX pPE3yabTaTOB, BIANETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yiIbTaTa PelIeHrs MaTeMaTHIECKOH 3a1a4u;

IpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH pPEUICHUM 33/Ja4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3Y/IbTATa IIEJIU U YCIOBHSIM, OOBSCHSATh IPUYUHBI JOCTHKCHHUS
WIM HENOCTI)KEHUS pEe3yJIbTaTOB JAESITENbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJIBHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIWBUIYaJIbHOU paOOTHI MpH
pelieHnd ydeOHBIX 3a7ady, NPUHHMATh 1€Nb COBMECTHOW JEsTeNbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOThI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboThl (0O0CyXIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
HITYPMBI» U HHBIE), BBIITOJIHSITH CBOIO YaCTh paOOTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
YIeHaMU KOMaH]Ibl, OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMIA MPOIYKT MO KPUTEPHSM,
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOydenuss B 10 kjacce oOydJaroumuiics TMONYYUT CISAYIONIUE TPEIMETHBIE
pe3ynbTaThl MO OTAENBHBIM TeMaM paboudeil mporpaMmbl yuyeOHOro Kypca «Anredpa u Haudana
MaTEeMaTHYECKOTO aHAIIN3ay:

Yucia v BbIYUCTICHUA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHATILHOE YHCIIO, OECKOHEUHAs! IepruoanYecKas
Ipo0b, MPOIEHTHI, UPPALMOHATBLHOE YHCIIO, MHOXKECTBA PAI[MOHAJIBHBIX U JIEHCTBUTEIBbHBIX
Yucell, MOJyJb JICHCTBUTEIHHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOIICHTHI JJIs PEIICHUs MPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpacien
3HAHUU U peabHOM KU3HU,

NPUMEHSTh NPUOMKEHHBIE BBIYUCIICHUS, MpaBUIa OKPYTJEHUS, MPUKUAKY U OLIEHKY
pe3yNbTaTa BEIYUCIICHUI;



CBOOOZHO ONEpUPOBATh MOHSATHEM: CTENEeHb C IeJIbIM TOKa3aTelieM, HCIO0Jb30BaTh
HNOIXOAALIYI0 (OpPMY 3aIUCH ACUCTBUTEIBHBIX YHCEN IS PEIICHHUs MPAKTHYECKUX 3ahad U
MIPEJICTABICHUS JaHHBIX;

CcBOOOHO OTIEpUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOHO OTIEPUPOBATH MOHATHEM: CTEEHb C PAllMOHATBHBIM MIOKa3aTelleM;

CBOOOJHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dHcia, NECATUYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO OMEpPUPOBATH MOHATHSMHU: CHUHYC, KOCHMHYC, TAaHTE€HC, KOTAHTE€HC YHMCIIOBOIO
apryMeHTa;

OTIEpPUPOBATH MOHATHAMU: APKCUHYC, ApKKOCHHYC M apKTaHT€HC YHCIOBOTO apTyMEHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOHO ONEPUPOBATH MOHATUSAMU: TOKAECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOJbl PEIICHHUS palMOHAIBHBIX U APOOHO-PAIIMOHATBHBIX
YpaBHEHHI, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl pEILICHHS] HEPABEHCTB;

CBOOOJHO OMEpUpPOBATh MOHSITUSIMH: MHOTOUJIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
HenbIMU K03 punenTaMu, KOpHU MHOTOWIEHa, TPUMEHSTH JeJIEHUe MHOTO4JIeHa Ha MHOTOWIEH
¢ ocTaTtkoM, Teopemy besy u TeopeMmy Buera 11 pewieHus 3anay;

CBOOOJHO ONEpUPOBATh TMOHATHAMM: CHUCTEMa JIMHEWHBIX ypaBHEHHUH, MaTpHIla,
ONpeAeuTeNh, MaTpullbl 2 X 2 M €ro TEOMETPUYECKHl CMBIC], HCMHOJIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 i BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSITh ONMpPENeIUTENN AJis pelleHus
CHCTEMBl JHHEWHBIX YPaBHEHUI, MOJEIMPOBATH PEANbHbIE CUTYAI[MH C IMOMOIIBIO CHUCTEMBI
JUHEWHBIX YpaBHEHHH, UCCIENI0BaTh IOCTPOECHHBIE MOAEIH C TMOMOINBIO MAaTpUll H
orpeenuTeNel, UHTepIPEeTUPOBATh MOTYYCHHBIN pe3yNbTar;

WCITOJTh30BaTh CBOMCTBA JIEHCTBHI C KOPHAMH JIJIsl TPeOOPa30BaHUS BBIPAKCHUH;

BBIMIOJIHATh ~ MPE0Opa30oBaHUsl  YHCIOBBIX  BBIPDAKEHHM, COAEp)KAIIMX CTENEHH C
palMoHaIbHBIM MIOKA3aTeIeM;

WCIIOJIB30BaTh  CBOMCTBAa  JjiorapudMoOB JIs  NpPeoOpa3oBaHUsl  JIOTApUPMUUECKUX
BBIPAXKEHUI;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPAlMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUECKUE YpaBHEHHUS, HAXOAUTh MX PELICHHs C MOMOLIbI0 PABHOCHIIBHBIX IEPEX0JIOB
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHUeckHe  (QopMyibl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHATH
HeoO0XxoauMble (POPMYJIBI IJIsl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJIEJIMPOBaTh pealibHble CHUTYallud Ha f3bIKE aireOpbl, COCTABISATH BBbIPAKECHMUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJadyM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM armapaTa ainreophl.

DOyHKkuuM U rpapukm:

CBOOOJIHO ONEPHPOBATH MOHATHSAMU: (YHKIHS, CIIOCOOBI 3adaHusl (PYHKIIMH, B3aHMHO
oOpatHbple (QYHKUIUH, KOMIO3UIUS (DyHKIUMH, rpaduk (yHKIHMH, BBIIOJIHATH 3JIEMEHTapHbIC
npeoOpa3oBaHus rpaguKoB (HyHKIIHIA;

CBOOOZHO OMNEpUPOBATH TOHATUSMU: O0OJACTh OIpENeTeHUs] U MHOXKECTBO 3HAYCHMI
byHKIIMYN, HYIHU QYHKIWH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;



CBOOOZHO OINEpPUPOBATh MOHATHUAMHU: YETHBIE W HEUYETHBIE (PYHKIMH, MEPUOIUYECKHE
GYHKIIUM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MaKCHMYMbl W MHHHUMYMBI (YHKIIUH,
HauOoJIbIlIee U HANMEHbIIIee 3HaUeHNEe (YHKITUU Ha IPOMEKYTKE;,

CBOOOZHO OINEpPUPOBATh MOHATHUAMHU: CTENEHHas (QYHKUMS C HATYpPaJIbHBIM M LIEJIbIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMU C HaTypalbHBIM U II€JIbIM IOKa3zaTeneM, rpauk
KOPHSI N-Oi CTETNIeHH KaK (YHKIIMH OOpaTHOM CTENEHH ¢ HATypaIbHBIM TTOKa3aTelleM;

OTIepUPOBATh TMOHATHSIMH: JIMHEWHAs, KBaJapaTWuyHas W APOOHO-TMHEHHas (YHKIUH,
BBITMOJHATH 3JIEMEHTApHOE UCCIIeI0BaHUE U MTOCTPOCHHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATh MOHATHSMHU: MOKa3aTelbHas U jorapudmMuyeckas QyHKIUHU, UX
CBOICTBa U TpaUKH, UCIIOIB30BATh UX TPaUKH TS pEUICHHUS YPaBHEHHIA,

CBOOOJHO OMEPUPOBATh TMOHSTHUSIMH: TPUTOHOMETPUYECKAS OKPYKHOCTb, OIpPEICICHHE
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpa@uku (PYHKUMNA A7 MCCIEIOBaHUS MPOLIECCOB U 3aBUCHMOCTEH MHpH
pelIeHnH 3a/ad U3 JPYTHX y4eOHBIX MPEIMETOB U PEAIbHOHM KH3HH, BBIpaXKaTh (hopmynamu
3aBUCUMOCTHU MEXIY BEJIMUYNHAMU,

Hayana maTemaTn4yeckoro anajamsa:

CBOOOZHO OINEpPUpPOBaTh MOHATHUAMU: apuMeThyecKas U reoMeTpuueckas Mporpeccus,
0eCcKOHEeuHO yOBIBaIOIIasi FeOMETPUYECKasi IPOTPECCHs, TUHEHHBIN U YKCIIOHEHIUAIBHBIA POCT,
dbopMyIa CIOKHBIX MPOIIEHTOB, HIMETh MPEACTABICHUE O KOHCTAHTE;

HCITOJIB30BATh MMPOTPECCUU ISl PELIEHUS PEAVIBHBIX 3a7a4 IPUKIIATHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTH  MOHATHUSMHU:  IOCJIENOBATENBHOCTb, CIOCOOBI  33/JaHUA
MOCJIEI0BATEIbHOCTE, MOHOTOHHBIE U OIPaHUYEHHBIE TTOCIIEI0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOKICHUS] MAaTEMAaTUYECKOTO aHalTN3a KaK aHalin3a OECKOHEYHO MaJlblX;

CBOOOJHO OMEpUPOBATH MOHATHSIMH: HEMpPEpbIBHbIE (YHKIUHU, TOUKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMITTOTHI Tpadrka GyHKIINUH,

CBOOOJHO OMEpUPOBATH MOHATHEM: (YHKIMS, HEMpephblBHAS Ha OTpE3Ke, MPUMEHSTH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH JIUIs peIICHHs 3a1a4;

CBOOOZHO oOmepupoBaTh TMOHATUSAMHU: TepBas M BTOpas IMPOU3BOJIHBIE (YHKIINH,
KacaresibHas K TpaduKy GyHKINU;

BBIUUCIISATH TPOU3BOIHBIC CYMMBI, IIPOU3BEICHUS, YACTHOTO U KOMITO3UIIUHU IBYX (PYHKITHH,
3HATh MIPOU3BOJIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BaTh T€OMETPUUYECKUIN U PU3NYECKUIT CMBICI TPOU3BOIHOM JIJIsl pEIIeHU 3a/1ad.

MHoxkecTBa M JIOTHKA:

CBOOOHO OTEPUPOBATH MOHATHUSIMU: MHOKECTBO, ONIEPAIlU Ha/I MHOKECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapart JJisi ONMCaHUs peaJbHbIX IPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX PEIMETOB;

CBOOOJHO OMNEpUpPOBATh MOHATHIAMH: OIpEesieHue, TeopeMma, YypaBHEHHeE-CIIEICTBHE,
CBOMCTBO MaTeMaTH4YeCKOr0 OOBEKTa, JOKA3aTeNbCTBO, PAaBHOCHILHBIC ypaBHEHUS U
HEpaBEHCTBA.

K xonmy oOydenuss B 11 kijiacce oOydJaroumuiics TMONYYUT CISAYIONINE TMPEIMETHBIE
pe3ynbTaThl MO OTAENBHBIM TeMaM paboueil mporpaMmbl yueOHOTro Kypca «Anredpa u Haudana
MaTEMaTUYECKOr0 aHAIIN3a:

Yucia v BbIYUCICHUA:

CBOOOZHO OINEpPUPOBaTH TMOHATUSMHU: HATypaJbHOE U II€JI0E YHUCIIO, MHOXKECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BATh MPU3HAKHU AeauMocTH 1enbix ynuces, HOJ n HOK
HATypaJbHBIX YKCEN AJIs PEIICHUS 3a]1a4, IPUMEHSTh aliroput™ EBKinaa;



CBOOOJHO OIIEPUPOBATH MOHATHEM OCTATKa 110 MOAYJIIO, 3alIMChIBATh HATYpPAJIbHbIE YHCIIA B
pa3IMYHBIX MO3UIIMOHHBIX CHCTEMaX CUHCIICHUS;

CBOOOJHO ONEpUPOBATh MOHATHAMM: KOMIUIEKCHOE YHMCIO U MHOMKECTBO KOMIUIEKCHBIX
quces, MPeICTaBlIATh KOMIUIEKCHbIE YHciIa B alreOpandeckod U TPUTOHOMETpUYECKoH (opme,
BBINOJIHATH apU(PMETUYECKHE ONEPALIUU C HUMHU U N300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBAaTH  MOHATUAMHU:  HPpPALMOHANbHbIE,  TOKa3aTelbHblE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh UX PELICHUS C IOMOIIBIO PAaBHOCHIIBHBIX I1EPEXO/IOB;

OCYILECTBIISATh OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUUECKOIO YPaBHEHUS;

CBOOOJHO OINEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HEo0XoauMBbIe (OPMYITBI ISl pEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUs] CUCTEMbI U COBOKYITHOCTEH
palMOHANBHBIX, MPPAMUOHANBHBIX, IIOKA3aTEIbHBIX W JIOTApU(PMHUECKUX YpaBHEHHH W
HEPaBEHCTB;

pemaTh panUoOHAIbHbIE, HUpPpallMOHAIbHBIE, IIOKa3aTelbHbIE, JOrapuMmuyeckue u
TPUTOHOMETPUUYECKHE YPAaBHEHMSI U HEPABEHCTBA, CO/IEPIKAINE MOAYIIM U ITapaMeTphl;

IPUMEHSATH TpadUuecKue METOIbI IS PELICHUs yPaBHEHUI U HEPAaBEHCTB, a TAKXKE 3a/1a4 C
napamMeTpamu;

MOJICIUPOBaTh PpEAJIbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHHUS,
YPaBHEHMsI, HEPAaBEHCTBA M UX CHCTEMBI 110 YCIOBHIO 3a/1a41, UCCIIEJ0BATh TIOCTPOEHHBIE MOJIEIH
C MCIIOJIb30BAaHHMEM arIapara ajareOpbl, HHTEPIPETUPOBATh MOJYyYSHHBIH pe3ysbTar.

DYyHKIUHA U IpaQUKH:

CTPOUTH TpapUKH KOMIO3ULUU (YHKIUI C MOMOIIbIO JIEMEHTApHOIO MCCIENI0BaHUS U
CBOMCTB KOMIIO3UIIMH ABYX (DYHKITHI;

CTPOUTH TeOMETpHUECKUe 00pa3bl ypaBHEHU M HEPABEHCTB Ha KOOPIMHATHOM MJIOCKOCTH;

CBOOOTHO OTIEPHPOBATH MOHATHAMU: TPAUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

IPUMEHATHh QYHKIMH U1 MOJETUPOBAHMS U UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHAJIM3a:

UCTOJIb30BaTh MPOM3BOIHYIO JUISI HCCIAeNOBaHMA (YHKIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJAUTh HauOoJblIee U HAUMEHbIIIee 3HaUeHUs (DYHKIMHM HENPEPBIBHON Ha OTPE3KE;

UCIIO/Ib30BaTh MPOU3BOAHYIO AJISi HAXOXIEHUS HAWIY4IIero peIleHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COIMAJIbHO-3KOHOMHUYECKHX, 3a/a4ax, UL OMNpEAETICHHUS CKOPOCTU M YCKOPEHHS
npoiiecca, 3a1aHHOTO (OpMYIIOi Uil rpaduKoMm;

CBOOOJHO ONEPUPOBATh MOHATUAMU: IEPBOOOPA3HAas, ONPEeIEHHBIN HHTErPall, HAXOAUTh
NEpBOOOPA3HbIE IEMEHTAPHBIX (YHKIMA M BBIYUCIATH HHTErpan no Qopmyne HproToHa-
Jletibuuma;

HaXOJUTh IJIOUIA/IU TIOCKUX QUTYp U 00BEMBI TEJT ¢ TOMOILBIO UHTETPaa;

UMETh MpPEJCTABICHUE O MaTeMaTHYeCKOM MOJEIMPOBAaHMM Ha IPUMEpPE COCTaBJICHUS
nuddepeHIMaTbHBIX YPAaBHCHHU;

pemaTh NpUKIaJHbIe 3a/1a4d, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOTO aHaIM3a.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacos
Ne HaumeHoBaHuUe pa3aesioB U TeM
u/n IporpaMmbI Beero KonTposbHbie
padoThI
MHOX€ECTBO IEUCTBUTEIBHBIX YHCEIL.
| MHorouneHsl. PanimoHanbHbple ypaBHEHUS U 24 |
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX
ypaBHEHU I
) Oyukuuu U rpapuku. CreneHHas GyHKINS C D |
[IEJIBIM TIOKa3aTeieM
3 ApudmeTrnueckuii KOpeHb N-01 CTETICHH. 15 1
WppanmonanbHele ypaBHEHHS
4 [TokazarenpHas dynakius. [lokazaTenbHbie 10 |
ypaBHEHUS
5 Jlorapudmuyeckas QyHKIIHA. 18 |
Jlorapudmuyeckue ypaBHEHUS
6 TpuroHOMETpUYECKUE BBIPAXKCHUS U ” |
ypaBHEHUS
7 ITocemoBaTeILHOCTH U TPOTPECCHH 10 1
HempepsoiBubie Gpyukuuu. [IponsBoaHas 20 1
9 [ToBTOpeHme, 0000IICHHE, CHCTEMATH3AITIS 5 5
3HaHUN
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
11 KITACC
KouanuecTBo yacoB
Ne HaumeHoBaHue pa3esioB U TeM
n/n NPOrpaMMsl Beero Kontposnrrie
padoThI
1 UccnenoBanne QyHKIHIHA C TOMOILIBIO 2 1
MIPOU3BOIHOI
2 ITepBooOpasHast u HHTErpal 12 1
3 I'padiku TPUTOHOMETPUUECKUX (PYHKIIUI. 14 |
TpuroHoMeTpUYECKHE HEPABEHCTBA
4 WppanmonanbHble, OKa3aTeIbHBIC H 4 |
norapuMUYECKUEC HEPABCHCTBA
KommnnekcHsle yncna 10 1
HatypanbHble 1 niensle yncna 10 1
CucTeMBbl panoOHALHBIX, UPPAITHOHATBHBIX
7 MOKAa3aTeNbHBIX U JIOTApUPMIUECKIX 12 1
ypaBHEHUI
8 3ana4u ¢ mapaMeTpaMu 16 1




9 [ToBTOpeHme, 0000IICHHE, CHCTEMATH3AITIS 16 )
3HAHHUHI
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 10

I'eomeTpusi sBisgercs OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHEro OOIIEro
0o0pa3oBaHus, TaK Kak 00eCreunBaeT BO3MOKHOCTh U3y4EHU JUCLUIUINH €CTECTBEHHO-HAayYHOU
HAIPaBJICHHOCTH M IPEAMETOB I'yMaHUTAapHOro LHUKJA. II0CKOIBKY JIOrMYeckoe MBIIUICHHE,
dopmupyeMoe TpH H3YyYEHHH OOYYAIOIIMMHUCS TIOHATHMHBIX OCHOB TEOMETPUH, TIpHU
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKHM JIOTMYECKMX YTBEP)KIEHUN IpU PpELICHUH
TEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIAaTb M OINPOBEPraTb THUIIOTE3bl HENOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1ad.

Lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJEéHHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEM OOydYarOUIMXCS MPHU HM3YYEHUU TE€OMETPHM, Kak
COCTaBIISIIONIEH TIpeaAMeTHOW oOmactn «Marematuka ¥ WH(MOpMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TpUOOpETEeHHs] U WCHOJIb30BaHUS 0ojiee TITyOOKHX T'€OMETPHUUECKUX 3HAHHWNA U
NeHcTBUH, Creun(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOro MpOo(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTIO C MCIIOJIb30BAHMEM MaTEMaTHKH.

[TpropuTeTHBIMU 3a/1a4aMu Kypca T€OMETPUU Ha YTIyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCHJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCSL:

pacumpeHue NpeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOM KyJIbTYpPbI U (POPMUpPOBaHHE
OCO3HAHHA B3aMMOCBSA3U T'€OMETPUH C OKPYKAIOLIIUM MUPOM;

(GopMHpOBaHUE NPEICTABICHUS O IPOCTPAHCTBEHHBIX (PUIypax KaK O BaXKHEHIIMX
MaTEMaTHUYECKUX MOJEIISX, TO3BOJISIONIMX ONUCHIBATh U U3y4aTh Pa3HbIC SIBICHUS OKPYKaIOIIErO
MUpa, 3HAHWE MOHATUHHOTO arnmapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reOMeTpUH;

(opMHpOBaHNE YMEHHS BIa€Th OCHOBHBIMH MOHATUSMH O POCTPAHCTBEHHBIX QUTypax U
UX OCHOBHBIMHM CBOMCTBaMH, 3HaHUE TeopeM, (OpPMYl U YMEHHME HMX HPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

¢dopMHpoBaHHE yMEHHs paclo3HaBaTh Ha 4YepTeXkaxX, MOJCNIAX M B peaJbHOM MHpE
MHOTOTPaHHMKH U Tejla BPAallCHHsI, KOHCTPYUPOBATh TEOMETPUYECKUE MOJEIH;

(dopmupoBaHue IIOHMMAaHHUS BO3MO>KHOCTH aKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYeCKUX Teopuil, (popMupoOBaHHE MOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEICHUH
pacCyXJIeHHU;

(GopMHpoBaHHE YMEHHs BIAJETh METOJAMHU JI0KA3aTEIbCTB M AITOPUTMOB PpELICHUS,
YMEHHMsSI HMX TPUMEHATh, IPOBOAUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOIEC pEIICHHUA
CTEPEOMETPUYECKUX 337a4 M 3aJa4 C [PAKTHUYECKHUM CcoJepKaHHeM, (OpMHUpPOBaHUE
OpEICTaBICHUA O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MpPHU OOOCHOBAaHMM MaTEMaTHYECKUX
YTBEPKACHUM U POJIM AKCHOMATUKH B IPOBEICHUM IE€AYKTHBHBIX PACCYXKICHU;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIILIEHUS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

(dopmupoBaHne (YHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh NPOSIBICHHS T€OMETPUUECKUX ITOHATUH, 00bEKTOB U 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CHUTYyallMsIX W IpPU H3YYEHUM JPYIHMX Y4YeOHBIX NPEIMETOB, IPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUSl PEAJIbHBIX CHUTYallWi, HCCIIECIOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIH IT0TYYEHHBIX PE3YJIbTAaTOB.



OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMH yaeOHOTO Kypca «I['eomerpus» B 10—11 kmaccax
sBistOTCs: «[IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHUKN», «Tena BpamieHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/|BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHWE «YyMETh OIEPUPOBATH TMOHATHIMHE,
peeBaHTHBIMU T€OMETPUU Ha yriayonéHHoM ypoBHe oOydenms B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Y4eOHOTro Kypca, a (OPMHpPOBAHHME JIOTHUECKUX YMEHHH
pacrpenensercs: He TOJIBKO MO CoIepKaTebHBIM JIMHUAM, HO M 110 rojiam o0y4yenus. Coaepixanue
00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraM OCBOoeHUs1 DenepanbHO paboueid
IIPOrpaMMBl, pacipeIeIEHHBIM 10 ToJjaM 00y4eHusl, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOIPOCaM 00yJaromuecs o0paiaauch HEOJHOKPATHO. JTO
MO3BOJIIET  OPraHM30BaTh  OBIAJCHHE TCOMETPUUYECKUMH TIOHATUSAMU W  HaBBIKaMU
MOCIIEZI0BATENbHO U MOCTYNATENbHO, C COONIOJCHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MIPEICTABICHUN 00yYatonIXcs, paciupsis
U yray6ouiss e€, o0pa3ys mpo4Hble MHOYKECTBEHHBIE CBSI3U.

[epexon kK U3y4EHUIO TEOMETPHH Ha YTIyOJIEHHOM yPOBHE MO3BOJISIET:

co3aath ycnoBus s nuddepeHnmanuy  00ydeHHs, MOCTPOEHUS WHAMBHUAYaTIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEYHTh YIUIYOIEHHOE HW3yYeHHE TEOMETPUHM  Kak
COCTaBJIAIONIECH yueOHOTO npeaMeTa «MaremaTukay;

HOJATOTOBUTH OOYYAIOMIMXCS K MPOJOIDKCHUIO U3YyYCHHMS MAaTeMaTHKH ¢ y4ETOM BbIOOpa
Oynymeir mpodeccun, obecrieunBas TPEEMCTBEHHOCTh MEXIYy OOIHUM M TPOQECCHOHATBHBIM
o0paszoBaHHEM.

Ha n3yuenue yuebHoro kypca «l'eomeTpus» Ha yriayonéHHOM ypoBHe oTBoauTcs 204 yaca:
B 10 xmacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 yaca B Hezlemro).



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATUS cTEpeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUHU U CIICACTBUS U3 HUX.

B3aumHOe pacnosioikeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUIeIbHbIE U
CKpeluBaromuecs npsmele. [Ipu3Haku ckpemumBaromuxcs npsamsix. [lapamiensHocTs NpsAMBIX 1
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IMPSIMbIE B IIPOCTPAHCTBE, MApAJUIEIBHOCTh TPEX
OpSMBIX, NApaUIEIbHOCTh HOpsMOM M Iockoctd. [lapamnensHoe M IEHTpanbHOE
POEKTHPOBaHUE, U300paxkeHue uryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOESKTUPOBAHUSL.
N3obpakenue ¢puryp B napauienbHON MPOEKIUH. YTIIBI C COHANPABICHHBIMH CTOPOHAMH, YOI
MEXIy NPAMBIMH B IPOCTpaHCTBE. llapamienbHOCTh MIIOCKOCTEH: MapajlIeIbHBIE IUIOCKOCTH,
CBOMCTBA MapaJUICNIbHBIX MIIOCKOCTEH. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TTIOCKOCTH:
TETpadp, Napajuleenue]l, IOCTPOEHUE CEUEHUH.

[lepneHaAUKYISIpHOCTh  HPSIMOW M IUIOCKOCTH: MEPHEHIUKYISIpPHBIE NpsSMbIE B
IIPOCTPAHCTBE, MpPSAMBbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHBIE K IUIOCKOCTH, IIPH3HAK
NEPIEHIUKYIIPHOCTH IPSIMON U INIOCKOCTH, TEOPEMA O NMPSAMOM MEPIEHANKYIISIPHON TNIOCKOCTH.
OproroHanbHOe NpoeKTUpoBaHue. llepneHAuKyIssp U HAKIOHHBIE: PACCTOSHHUE OT TOUKH [0
IUIOCKOCTH, PAacCTOSHHUE OT TMpPSIMOM 110 IUIOCKOCTH, MPOEKIHs (UTypbl Ha IIOCKOCTb.
[leprieHAMKYASIPHOCTD TIIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX MEPHEHIUKYISAPAX.

VYIu1Bl B IPOCTPAHCTBE: YIoJl MEXAY MPSMOM U IJIOCKOCTBIO, ABYTPAHHBIN YIOJl, JIMHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWHCTBa IUIOCKUX YIJIOB
MHOTrOrpasoro yria. CBONCTBa IJIOCKMX M JIBYI'PAaHHBIX YIVIOB TPEXTPaHHOroO yria. Teopemsl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHOrorpaHHUKHU

Buasl MHOrOrpaHHHUKOB, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yrosbHas npusma, npsiMas
U HakJIOHHas Mpu3Mbl, OOKOBas U TOJHAs TOBEpPXHOCTh npusMbl. [lapamienenunen,
MPSMOYTOJIBHBIN Mapajiyielienuien] M €ero cBoiicTBa. Kparwaiiiine mMyTH Ha MOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpancTBennas teopema [ludaropa. IMupamuma: n-
yrojipHasi NUpaMuia, MpaBUiIbHast U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
IPABWIBHOM nupaMuiel. [IpaBuibHBIE MHOTOIpaHHUKHU: IpaBUJIbHAS NpHU3Ma U IIPABHIIbHAS
nUpaMu/a, paBUIbHas TPEyrojbHasi TUpaMuUia U IpaBUIbHBIN TeTpa’ip, KyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTa’3Ap, NOAECKadIp U UKOCAIP.

Brruucnenue 31eMEeHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHainu, yrisl. [lnomans 6okoBoi
MTOBEPXHOCTH M TIOJIHOM MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIIAh OCHOBAaHUH, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU TpsiMOM Tipu3Mbl. [Imommane GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHOU
NpaMUJbl, TEOpPEMa O IUIOIAAN YCEUEHHON TUPaMUIBL.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM NPAaBUIBHBIX MHOIOTPaHHHUKOB.
CuMMeTpuss B TNPaBUIBHOM MHOTOTPAHHHUKE: CHUMMETpHUS IapajIeNeNUNe]a, CUMMETPUS
IIPABWJIBHBIX ITPU3M, CHMMETPHS IIPABUIIbHONW MUPAMHU/IBI.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsTHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIC, COHANpAaBICHHBIE W IPOTUBOIOJIOXKHO HAaIPaBJICHHBIC BEKTOpHL. PaBeHCTBO
BEKTOPOB. JICHCTBUS C BEKTOPAMH: CIIOKEHHE U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha unciao. CBOMCTBA cI0KeHUs BEKTOPOB. CBOMCTBA YMHOKEHUS



BEKTOpa Ha ynciio. [TonsTne KoMIuIanapHble BEKTOpHI. [ [pM3HaK KOMILUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O pasjaoKEHUM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopanHat B npocTpaHcTBe. KoopanHatel Bektopa. CBs3b
MEXAy KOOpJAWHATaMH BEKTOpAa M KOOPJMHATAMM TOYEK. YTOJ MeXIy Bekropamu. CkaisipHOe
IIPOU3BEJIEHNE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[TonsTus: UMIAMHIpPUYECKas TOBEPXHOCTh, KOHWYECKas IOBEPXHOCTb, CdepuyecKkas
MOBEPXHOCTh, 00pa3yroNIue MoBepxHocTen. Tena BpalieHus: WINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumuoe pacronoxkenue chepsl U MIOCKOCTH, KacaTeldbHas MIIOCKOCTh K cdepe.
N3o6paskeHnue Ten BpaleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa u konyca. CuMMeTpusi cepsl
U 1miapa.

O6bEM. OcHOBHBIE CcBOWCTBA O0BEMOB Tei. Teopema 00 00BEME MNPSAMOYTOIHLHOTO
napajuienienumnena u cieacTBus u3 He€. OObEM MpsSMONW W HAKIOHHOW TPHU3MBI, IWIHHIPA,
nupamMubl 1 KoHyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KoMmOunanmu Ten BpaimieHuss M MHOTorpaHHukoB. [Ipusma, BoucaHHas B UWJIMHID,
omnucaHHas okosio IuMHApa. [lepeceuenune cdeprl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOTPaHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BIUCAHHON B
MHOTOTPAaHHUK WJTU TEJIO BpaIlICHHUS.

[Tnomans MOBEpXHOCTH IWJIMHIApA, KOHyca, Tuiomanas chepbl u e€ yacteid. [logodue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIANCH TOBEPXHOCTEH MOJOOHBIX  (UTYp.
[IpeobpazoBanue momodus, romoreTus. PemieHne 3agay Ha IUIOCKOCTH C HCIIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ce4eHM MHOTOTPAHHHUKOB M TN BpAlEHUs: CEYEHUs LWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHUs KOHyca (TmapajijieibHbie OCHOBAaHUIO U
IPOXOJAIINE YEPE3 BEPUIMHY), CEUEHMs IIapa, METOJbl ITOCTPOEHUSI CEUYEHUI: METOJ CIEAOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

Bexrtopsl B npoctpancTBe. Onepannu HaJ BEKTOpaMHu. BEeKTOpHOE YMHOKEHHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHs. IIpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6aszucy. KoopanHaTHO-BEKTOPHBIM METOX MpH
peLIEHNuN TEOMETPUYECKUX 3a]1a4.

JIBU:KeHMsI B IPOCTPAHCTBE

JBmwxenust mnpoctpanctBa. OrtoOpakeHus. J[BuxeHus u paBeHCcTBO Quryp. OOmme
CBOMCTBA JIBWXXCHUU. BuAbl NBMKCHUH: NApajuICIbHBIA IIEPEHOC, LIEHTpalbHAsi CUMMETPUS,
3epKaJIbHAasi CHMMETPUSI, TOBOPOT BOKpYT Tipsimoii. [IpeoOpazoBanus mogodus. [psmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YIJAYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIETO OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnaHckoe BOCIMTAHHE:

C()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOy4aromierocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MNPOLEAYyp TIpakJIaHCKOro oOIecTBa
(BBIOOpPBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJAEHCTBOBATH C COIMAIBbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMHU 1 HA3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOILIEHUE K JTOCTHXKEHUSM POCCHHCKHUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJB30BAHUE ATHUX IJOCTHUIKEHUN B
IPYTHUX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUS, TUUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTUUYECKUM ITPUMEHEHUEM
JOCTH>KCHUN HAyKHu U JESATEIbHOCTHIO Y4YEHOrO, OCO3HAHHME JIMYHOTO BKIJAJla B MOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCMIUTAHHE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAst SCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHU, PaCCyKICHHUI, BOCHIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
Pa3IUYHBIX BUJIOB HCKYCCTBA;

5) puznveckoe BocnuTaAHME:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MAaTEMATHUECKUE 3HAHUS B HHTEpEcax 37J0POBOTO
u Oe3omacHOro 00pasa >XKWU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHIA W OTAbIXA, peryisipHas (Gpu3ndeckas akTUBHOCTD ),
¢buznyecKoe COBEPILICHCTBOBAHHE MPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENIBHON 1€ATEIbHOCTHIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIOIIOOUS, UHTEPEC K pa3IuYHbIM chepam
po(hecCHOHANTLHON JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccun W peaTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO W
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUHU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIMPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYNbTYpbl, IOHUMAHUE BIHUSHUSA COLMAIBHO-
HSKOHOMHUYECKUX TIPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUE
III00ATEHOTO XapaKTepa IKOJIOTUYECKUX TTPOOIIeM, OpUEHTAITUS Ha TPIMEHEHNE MaTEeMaTHIECKIX
3HAHUU JIJIS1 pellieHus 3a/1a4 B 00J1aCTH OKPY’Kalollel cpeibl, INIAHUPOBAHKE TIOCTYIKOB U OL[EHKU
MX BO3MOXKHBIX MOCIIEICTBUH VISl OKPY>KAIOIIEH CpEeIbl;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTHKH, MOHUMAaHHE MaTeMaTUYECKON HayKu Kak cdepsl
YeJIOBEYECKON NeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUMMOCTH JJISl Pa3BUTHUS LUBUIM3AIUH,



OBJIaJICHHUE SI3bIKOM MaTeMaTHKH M MaTeMaTUYeCKOW KyIbTypOi Kak CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOECKTHYIO U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUAYAIbHO U
B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISBIISITH U XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OMPEICNICHUS MOHSITHIA,
YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAMKM, OCHOBaHMS Nl 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCTIPUHUMATh, (HOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC H
OTpHULATeNIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U IpPOTHBOpeuust B (akTax,
MaHHBIX, HAOMIONEHWSIX ©  YTBEPXKICHUSX, TMpeuiaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JieNlaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUI IO aHAJIOTHUH;

MIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM (MIPSIMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTryMEHTAIMIO0, T[PUBOJUTH MPUMEPhl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKACHHS U BHIBOJIBI;

BBIOMPATH CITOCO0 perreHus yaeOHOM 3a1a4n (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOHMpaTh HaNOOJIee MOIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble ucciieoBare/bCKue 1eCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HaHUS, (OPMYyIUPOBAThH
BONPOCH], (UKCHpYIOIINE MPOTUBOpEUYUE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOTO OObEeKTa, SBIEHUS, IPOLECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXAy 00BbEKTaMu, SIBICHUSIMHU, IPOLIECCAMU;

CaMOCTOSTENLHO (POPMYITUPOBATH 000OIIEHUSI ¥ BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKE BbIIBUTaTh MPEIIIOI0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC M IS
pelIeHus 3a/1a4H;

BBIOMpaTh WHGOPMALMI0O W3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, AaHAIM3HPOBATh,
CUCTEeMATU3UPOBAaTh U HMHTEPIPETUPOBATH HMHQPOPMAIMIO pPA3IMYHBIX BHAOB ©  (GopM
IpeJICTaBICHMUS,

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEICTABIATH €€ B pa3IMUHbIX (JopMax, MIUTFOCTPUPOBATH
rpaduvecKku;

OIICHUBATh HANEKHOCTh WHGOPMAIMK MO  CAMOCTOATENBHO  CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE YYeOHbIe JeilcTBUS



OO0uenne:

BOCTIIPUHUMATh U (OPMYITUPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIIOBUSMHU H IEISIMH
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOID TOUYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 XO1y peUIeHHS 3a/1a4, KOMMEHTUPOBATh OJyYEHHBINA pe3yNbTar;

B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKIAeMOM TEMBI, MPOOJIEMBI,
perraeMoil 3ajauu, BBICKA3bIBaTh WJICH, HAIICTICHHBIC HAa MOUCK PEIICHUS, COMOCTABISAThH CBOH
CYXKICHHS C CY)KIECHUSMHU JIPYTMX YYaCTHHKOB AHMANIOTa, OOHAPYKUBATH PA3NIUYHE M CXOJICTBO
MO3UIHI, B KOPPEKTHON hopMe hOpMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIISATh PE3yAbTaThl PEUICHHUS 3a/ladyd, HKCIEPUMEHTa, HMCCIEJIO0BaHHUA, MPOEKTa,
CaMOCTOSITENILHO BRIOUPATh (POPMAT BBHICTYIUICHHUS C YUETOM 3aJ1ay MPE3eHTAlUN U 0COOEHHOCTEH
ayJUTOPUH.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTEIBHBIX TPOIECCOB, WX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIlecca U pe3ysibTaTa pelieHrs MaTeMaTUuecKoH 3a1auu;

IpEeBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH PEUICHUH 33/7a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/bTaTa LEJIU U YCIOBUIM, OOBACHATH TPUYUHBI JOCTHKECHUS
WIM HENOCTH)KEHUS pEe3yJbTaTOB JESITENbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OLIEHKY
npuoOpPEeTEHHOMY OTIBITY.

CoBMecTHas 1eATEJIBHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIMBUIYaJbHOU pabOThHI MpH
pelieHnd ydeOHBIX 3ajady, NPUHHMATh LeNb COBMECTHOW JEsTeNbHOCTH, IUIaHHUPOBATh
OpraHu3allii0 COBMECTHOM pPabOTHI, pacrpenensTb BHIbI paboT, JOTrOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHUSI HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYNMOBBIX GopMax paboThl (0OCykIeHUsl, OOMEH MHEHHWH, «MO3TOBBIC
HITYPMBI» U HHBIE), BBIITOJHSITH CBOIO YaCTh paOOTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
YJIeHaMd KOMAaHJIbI, OIICHHBATh KA4eCTBO CBOETO BKJIaJa B OOMIMIA MPOIYKT IO KPUTEPHSIM,
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xoniy 10 kiaacca o0ydaromuiicst HAyquTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHITUSIMH CTEPEOMETPHUH MPH PEIICHUH 33]a4 U
IIPOBEJICHUN MaTeMaTHYECKUX PACcCYKICHUM;

® T[PUMEHSATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX TpU PELICHUH
FeOMETPUUYECKUX 3a/1ay;

e iaccu(UUIUPOBATh B3AUMHOE PACIIONOXKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH MOHATUSMH, CBA3aHHBIMU C YIJIaMU B MPOCTPAHCTBE: MEXIY
PSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSMON U TUIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOIPaHHUKAMU;



CBOOOJHO pAacro3HaBaTh OCHOBHBIC BHJIbI MHOTOIPAaHHHKOB (TIpuU3Ma, MUpaMuia,
MPSIMOYTOJIBHBIN TTapajuieenume, Ky0);

KJIaccu(UIUPOBaTh MHOTOTPAHHHUKH, BEIOWPAst OCHOBAHHS ISl KIIacCU(UKAIIH;
CBOGOI[HO OoncpupoBaTb MNOHATHAMH, CBA3AaHHBIMK C CCYCHHCM MHOTI'OT'PAHHHUKOB
TUIOCKOCTBIO;

BBINOJIHATH HapalljieIbHOE, IIEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTUpOBaHUEe (PUTYp Ha
TUTOCKOCTB, BBITIOJHSTH N300pakeHust (GUTYp Ha ITOCKOCTH;

CTPOHTBH CEYCHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMH METOAAMH, BBIMONHATH (BBIHOCHBIC)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHUZY;
BBIUUCIIATh  IUIOMIAJM  TIOBEPXHOCTEH MHOTOTPAaHHHWKOB (MpH3Ma, IMHPaMHIA),
TE€OMETPUYECKUX TEJI C MPUMEHEHUEM (hopMy;

CBOOOJHO ONEpPUPOBATh TMOHSATHSIMH: CHMMETPHUSI B TPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOHO OTNEPUPOBAThH MOHITUSIMHU, COOTBETCTBYIOIUMH BEKTOPAM U KOOpPIMHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH,

pemaTh 3aJa4d Ha JI0Ka3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOIICHWH M HaxOXJICHHUE
TCOMCTPHUICCKUX BCJINYHH, IMPUMCHAA HU3BCCTHBHIC METOAbI npu peICHUN
MAaTCMAaTUYCCKHUX 3a/ia4 MOBBINICHHOI'O 1 BBICOKOT'O YPOBHS CJIOKHOCTH,

IIPUMEHSATH NIPOCTEHUINE IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUICCKHX 33]1aY;

U3BJICKaTh, IPEOOPA30BBIBATH M HHTEPIIPETUPOBATH HHPOPMALIUIO O IIPOCTPAHCTBEHHBIX
reoMeTpHUeCKUx GUTypax, MPeJCTaBICHHYIO Ha YePTek,aX U PUCYHKAX;

MMPUMCHSATH MMOJYUYCHHBIC 3HAHUS HA ITPAKTHUKE: CPAaBHUBATH U AHAJIM3UPOBATH PCAJIbHBIC
CUTyallud, TPUMEHATh W3YYCHHBIC TIOHATHS B TIPOIECCe IMOMCKA PEHICHUs
MaTeMaTHYeCKu c(HOpMYyITUPOBAHHON MPOOJIEMBI, MOJCINPOBATh PeabHBIC CHTYaIHU
Ha A3BIKC TCOMCTPUH, HCCICAOBATL IMOCTPOCHHBLIC MOACIN C HCIHOJb30BAHUCM
TEOMETPHUECKUX MTOHATHH U TEOPEM, armapaTa areOpbl, peniatb MpakTHIECKUe 3a/1a4H,
CBSI3aHHBIC C HAX0XK/ICHHEM T€OMETPHUYECKUX BEIINYHH;

HUMCTb NPCACTABJIICHUA 06 OCHOBHBIX 3Talax pa3BUTUSA TCOMCTPHUU KaK COCTAaBHOM 4acTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca o0yJaromuiicst HAyquTCs:

CBOOOJHO OTIEPUPOBATH MOHSTUSMH, CBSI3aHHBIMH C IIWJIMHAPUICCKON, KOHUUECKOW U
chepruyecKkoit TOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI IMTOJTyUEHNS,

OIIEPHPOBATH TIOHATHSIMHU, CBSI3aHHBIMH C TEJIAaMH BpAILCHHS: HWJIHHIPOM, KOHYCOM,
chepoii u mapowm;

pacro3HaBaTh Tejla BpameHus (IWIMHAP, KOHYC, cdepa U map) U 0ObICHITH CIIOCOOBI
MOJTyYEHUS TEIl BPAILICHUS;

KJIacCcU(UITUPOBATh B3aMMHOE PACIIONIOKEHHE CHEPhI U TUIOCKOCTH;

BBIYUCIISITh BEIUYMHBI DJIEMEHTOB MHOTOTPAHHHUKOB M TeJ BpAlleHHs, OOBEMBI U
TUTOIIAAM TTOBEPXHOCTEH MHOTOTPAaHHHMKOB W TEJl BpAIlEHUS, TEOMETPUUCCKHUX TEJ C
npUMEHEHHEM (OpPMYIT;

CBOOOJHO OTIEPUPOBATH MOHITHAMH, CBSI3aHHBIMH C KOMOMHALIMSMU TeNl BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cepy U ONMUCAHHBINA OKOJIO chepsl,
cdepa, BiMcaHHAst B MHOTOT'PAaHHUK HJTH TEJIO BPAIICHUS;



BBIUUCIISATH COOTHOIICHHSI MEXKIY TUIOMIAASIMHA TTOBEPXHOCTEH U 00bEMaMU TOI0OHBIX
Te,

n300pakaTh H3ydaeMble (UTYPHI, BBINOJHATH (BBHIHOCHBIC) IUIOCKHE YEPTEKU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEI
BpAILlCHUS;

U3BJIEKATh, HHTEPIIPETUPOBATH U PE0OPa30BbIBATH MH(GOPMAIIMIO O TPOCTPAHCTBEHHBIX
reoMeTpHUECKUX GUTYypax, MPECTABICHHYIO Ha YePTEk,aX U PHCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEpallK HaJl BEKTOPaMU;

3aJaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT;

pemiatb TEeOMETPUYECKHE 3aJayd Ha BBIYHCICHUE YIJTIOB MEXIYy MPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH [0 IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOHO ONEPUPOBATH MOHATUSMU, CBSI3aHHBIMHU C IBU’KEHUEM B POCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBIMOJHATh M300paXKeHHWs MHOTOIPAaHHUKOB U TeNl BpallleHUs MpH MapaiiedIbHOM
NepeHoce, MEHTPATbHON CUMMETPUH, 3epKATbHOW CUMMETPHUH, TPU MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA0OHS;

CTPOUTH CEYCHUSI MHOTOIPAHHUKOB U TeJl BPAILIEHUS: CCUSHUS IIMIHHpA (TTapaieTbHO
U MIepIEeHANKYISIPHO OCH), CEYeHHs KOHYca (apauiesbHble OCHOBAHUIO U TPOXOSIINeE
yepes BEpIIMHY), CEUSHHUS 11apa;

UCIIOJIb30BAaTh METOJbl TOCTPOEHUSI CEUEHUH: METOJ CJelO0B, METOJA BHYTPEHHEIO
IIPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

NPUMEHSTh TeOMeTpUuecKrne (akThl [UIsl PEIICHUs CTEPEOMETPUYECCKUX 3ajad,
MPEIOoJIaraloiuX HECKOJIbKO IIaroB PelIeHus, €CIU YCIOBUS MIPUMEHEHHs 3aJaHbl B
SIBHOU W HEesIBHOU (popme;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHHM M HaXOXKICHHE
TEOMETPHUYECKUX BEIUYUH;

IPUMEHSTH POTPaAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHbBIE CUCTEMBI TPU
PEIICHUH CTEPEOMETPUIECCKUX 3a]1aY;

NPUMEHSTh T[OJTY4YCHHbIE 3HAaHWS Ha MPaKTHKE: CpaBHUBAaTh, AHAJIU3UPOBATH W
OIICHUBATh PEaJbHBIC CUTYAIH, TPUMEHSATh U3yUYE€HHBIC TIOHATHUS, TEOPEMBbI, CBOWCTBA
B Ipollecce TMOWCKA PEIICHUS MaTeMaTHUeCKu COPMYITUPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBATh pealbHbIE CUTYal[MH Ha S3bIKE T€OMETPHUH, UCCIEeI0BaTh MOCTPOECHHBIE
MOJIEJM C MCHOJBb30BaHUEM I'€OMETPHUUECKUX MOHATHI M TeopeM, ammapaTa aireOpsl,
pemIaTh MpaKTUIECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM IreOMETPUICCKIX BEITUYNH;
UMETh MpeACTaBIECHUS 00 OCHOBHBIX Tanax pa3BUTHUS T€OMETPUH KaK COCTaBHOM yacTu
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHMe pa3aesioB U TeM Kommiecreo nacos
u/n nNpoOrpaMMBI Beero KoHTposbHbIe
padoThI
1 BBenenue B crepeoMeTpuio 23 1
) B3aumHoe pacronoxeHue MpsMbIX B 6 1
MIPOCTPAHCTBE
3 TTapannensHOCTh NPAMBIX U TIJIOCKOCTEN B 2
MIPOCTPAHCTBE
4 HepHeHI[I/IIEYJIHpHOCTI) MIPSMBIX U 75
IJIOCKOCTEH B MMPOCTPAHCTBE
VYTIiabl U paccTosHUA 16 1
MHoOrorpaHHuKu 7 1
BexkTtopsl B mpocTpaHCTBE 12
g HOBTOPeHHe, 0000IIICHHE U CHCTEMAaTH3ALHS 5 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
11 KJIACC
HaumeHoBaHme pa3aesioB u TeM Kommuecrso uacos
Ne n/m I — Beero KonTposbHbie
padoThbI
1 AHamuTHIeCKas TEOMETPHS 15 1
) [ToBTOpEHME, o6o6meHlfe u 15 |
CUCTeMAaTH3alus 3HAHUH
3 OOBEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany NOBepXHOCTH U 0OBEMBI 9 |
KpPYTJIBIX TEI
6 JIBmwxeHus 5 1
7 [ToBTOpeHnue, 0606H.ICHIiIe u 17 5
CcHCTEeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




VueOHpli Kypc «BeposSTHOCTP W CTaTHCTHKa» YIrIyONEHHOTO YpPOBHS SIBIISIETCS
IPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOI'O yUeOHOro Kypca yriryOJaEHHOTO YpOBHSI Ha YPOBHE
cpeaHero oomiero o6Opa3zoBaHMsA. YUeOHBIH Kypc MpeaHa3HadeH Uil (opMUpOBaHUS Y
00YyJalOIIMXCS CTAaTUCTUYECKOW KyJIbTYphl M TIOHHMAaHHS POJM TEOPHUU BEPOATHOCTEH Kak
MaTEeMaTHIECKOT0 HHCTPYMEHTA JJIsl U3yUEHUS CITyJalHBIX COOBITHH, BEIMYNH U IporieccoB. [Ipu
U3y4eHHH Kypca OOOramaloTcsl MpeICTaBlIeHUs OO0YydYalomMXcs O METOAax HCCIelOBaHus
WU3MEHYMBOTO MHpa, pa3BUBACTCS MOHMMaHHE 3HAYMMOCTH W OOIMHOCTH MAaTeMaTHYECKHX
METOJIOB TIO3HAHMSA KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO E€CTECTBEHHO-HAyYHOTO
MHPOBO33PEHHUSL.

Conepkanue y4eOHOro Kypca HampaBICHO Ha 3aKpeIUICHHE 3HAHHM, MONYYSHHBIX IPU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHusl, U HAa pa3BUTHE MPEJCTABICHHUNA O
CITyJallHBIX BEIMYMHAX M B3aUMOCBS3SIX MEKAY HUMHU Ha BaKHBIX NMPHMEPaX, CIOXKETHI KOTOPHIX
HOYEPIHYTHI U3 OKPY’KAIOMIero Mupa. B pesynprare y oOydaromuxcst JOIKHO CPOPMUPOBATHCS
Ipe/CTaBlICHHE O Haubonee YIOTPEOUTENbHBIX U OOMMX MAaTeMaTHYECKHX MOJEIsX,
UCIIONIB3YEMbIX Ul ONHUCAHUS AHTPOIIOMETPUYECKUX U  JeMOrpauyeckuX BEIHYHH,
HOTPEIIHOCTEH B  pa3lIMuHBIE pPOJAa HW3MEPEHHAX, UIMTEIBHOCTH OE30TKa3HOH pPabOTHI
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUI U TIPOIECCOB B 0011eCTBE. Y UeOHBIM
Kypc siBIsieTcss 0a30il A7l OCBOCHMSI BEPOSITHOCTHO-CTATUCTHYECKUX METOJIOB, HEOOXOIUMBIX
CIIeUaCTaM HE TOJbKO HWH)KEHEPHBIX CHECHUAIBHOCTEH, HO TaKKe COLUAIbHBIX U
IICUXOJIOTUYECKUX, IOCKOJIBKY COBPEMCHHBIE OOIICCTBEHHbIC HAYKHM B 3HAUMTEIBHOM Mepe
UCTIONB3YIOT amllapat aHajau3a O0IbIINX JaHHBIX. L{eHTpambHyro 4acTh y4eOHOT0 Kypca 3aHUMAaeT
oOCyX/ieHue 3aKoHa OoJbIIMX 4YHced — (YHIAMEHTAIBHOTO 3aKOHAa NPUPOABI, MMEIOIIETO
MaTeMaTHYECKYIO (hOpMaU3aInIo.

B cooTBeTcTBHHM ¢ yKa3aHHBIMHU LENISIMH B CTPYKType yd4eOHOro Kypca «BeposiTHocTh M
CTaTHCTHKA» Ha YrIIyOIEHHOM YypOBHE BBIACICHBI OCHOBHBIC COAEpKaTEIbHBIC JIMHUU:
«Cny4aiiHple COOBITHS U BEPOSTHOCTU» M «CIlydaifHbIe BETUUMHBI M 3aKOH OOJIBIINX YHUCEID).

[ToMUMO OCHOBHBIX JINHHI B YUeOHBIN KypC BKJIFOUSHBI 2JIEMEHTHI TEOPUH rpa)OB M TEOPHU
MHO)KECTB, HEOOXOIUMBIE JUIS TIOJIHOLIEHHOTO OCBOSHHS MaTepHajia JaHHOTO y4eOHOro Kypca
CMEXHBIX MaTeMaTHYECKUX YICOHBIX KYPCOB.

Conepxxanue nuHUM «CrydaiiHble COOBITHS W BEPOSITHOCTH» CIY)KUT OCHOBOM ISt
(opMUpOBaHUS PEACTABICHUHN O pacIpeIeICHUN BEPOATHOCTEH MEKTY 3HAUCHUSIMU CITy4aliHbIX
BeMMYMH. BakHyI0 9acTh B 3TOM coaep)KaTeIbHOM JTMHUN 3aHUMAET N3y4eHNE TEOMETPHYECKOTO
M OMHOMHAJIBHOTO paclpelelieHni W 3HAaKOMCTBO C HX HENPEpPHIBHBIMH aHAJIOTaMH —
NIOKa3aTeIbHBIM U HOPMAJIbHBIM Pacpe/ICIICHUSIMU.

TeMmbl, CBsI3aHHBIC C HENPEPHIBHBIMU CIy4allHBIMH BEIHMYMHAMH M PACHpPEICICHUSIMHU,
aKICHTUPYIOT BHUMAaHHE OOYdYalOIIMXCsS HA OINMCAHUM M WM3YYEHHM CIyYailHBIX SBICHUH C
IIOMOIIBIO HENpephIBHBIX (QyHKIMA. OCHOBHOE BHHMaHHE YIENSAeTCs IOKa3aTeIbHOMY |
HOPMAJILHOMY PaCIpe/ICICHUSIM.

B ydeGHOM Kypce mpeaycMaTpuBaeTCsi O3HAKOMUTEIBHOE H3YYCHHE CBSA3H MEXKIY
CITy4aiiHBIMU BETMYMHAMU U OITMCAHUE 3TOU CBSI3U C TIOMOIIBIO KOA(HITEHTa KOPPEISAIUHN U €T0
BBIOOPOYHOTO aHaOTa. OTH OJJIEMEHTHl COAEP)KaHHWSA pPAa3BHBAIOT TeMy «/luarpamMMel
paccenBaHus», U3yUYEHHYIO Ha YPOBHE OCHOBHOT'O 0011Iero 00pa3oBaHusl, 1 BO MHOT'OM OITHUPAIOTCS
Ha CBEJICHUS U3 KypCOB airedpbl U T€OMETPUH.

Emé oauH smeMeHT coepikaHus, KOTOPBIH MpeJlaraeTcsi Ha 03HaAKOMUTEIILHOM YPOBHE —
HIOCJICZIOBATEIBHOCTD CIyYaiiHBIX HE3aBHCHUMBIX COOBITHH, HACTYMAIOMINX B €AMHUILY BPEMEHHU.
O3HaKkOMJIEHHE C paclpe/eleHUeM BEpOSTHOCTEH KOJMYECTBA TaKUX COOBITHM HOCHT



Pa3BUBAIOIIMI XapaKTep M SBISETCS aKTyalbHBIM JUIS OYAYIIMX aOUTYPHEHTOB, TOCTYMAIOIINX
Ha yLIGGHBIe CIICHUAaJIbHOCTH, CBA3aHHBIC C O6H.I€CTBCHHBIMI/I HayKaMH, IICUXOJIOTHEH U
yIIpaBICHUEM.

Ha wu3ydyenne yueOHOro Kypca «BeposSITHOCTh M CTAaTHCTHKa» Ha YIIIyOJEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Hepenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIETIIO).



COIAEP/KAHUE OBYYEHUA
10 KUIACC

I'pad, cBs3ubI Tpad, myTu B rpade: HuKibl U nend. CreneHb (BaJCHTHOCTH) BEPIIMHEI.
['padsr Ha TOCKOCTH. [lepeBbsi.

Cry4aifHbIe DKCIIEPUMEHTHI (OTBITHI) W CIy4ailHbIE COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxonpl). BeposiTHOCTH cilydailHOTO COOBITHS. BIM30CTh YacTOTBI M BEPOSATHOCTH COOBITHIA.
CryyaliHble OTIBITHI C PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU COOBITHUSIMHU.

Onepauuu Haj COOBITHSAMH: NepecedeHne, 00beIuHEeHNE, MPOTHUBOIOIOXKHbBIE COOBITHS.
Huarpammsl Ditnepa. @opmyiia CI0KEHUSI BEPOSITHOCTEM.

VYciioBHas BEPOATHOCTb. Y MHOKEHUE BEPOATHOCTEN. JlepeBO CIIy4allHOTO 3KCIIEPUMEHTA.
®opmyna noiHoi BeposaTHoctu. Popmyna baiieca. HezaBucumeie coObITHS.

bunapHbBIf CiydailHBIM ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. He3aBUcHMBbIC MCTIBITAaHUS.
Cepusi HE3aBHCHMBIX HUCHBITaHUN 10 TiepBoro ycmexa. [lepecranoBku u ¢aktopuan. Yucio
coueranuii. Tpeyronsauk Ilackans. @opmyna 6mHoma HeioToHa.

Cepuss He3aBUCHMbIX HcnblTanuil  beprymnu. CoywaiiHelii BeIOOp W3 KOHEYHOH
COBOKYIIHOCTH.

CnyvaliHas BenuuuHa. PacnpeneneHue BeposTHOCTEH. Jlumarpamma pacnpenesieHusl.
Onepauuu Hax cilydyalHbIMM BenuuMHaMu. bunHapHas ciyuaiiHas BenuuuHa. Ilpumepst
pacrpenienieHui, B TOM YHCiie TeOMETPHUECKOe 1 OMHOMUAIBHOE.

11 KJIACC

CoBMeCTHOE pacrmpefereHue ABYX Cly4dallHbIX BenuduH. HeszaBucumbie ciydailHble
BEJINYUHBI.

MareMaTHueckoe OXHUAAaHUE CIy4alHOM BenuuuHbl (pacmpeneneHus). I[Ipumepsr
MPUMEHEHUS MaTeMaTUYECKOT0 0)KUIaHus (CTpaxoBaHUe, JoTepes). MareMaTH4ecKoe OXKUIaHne
OWMHApHOW CITy4ailHOW BeNMWYWHBI. MaTeMaTH4ecKoe OXKHJAHWE CYMMBI CIIYYalHBIX BEITHYHH.
MareMaTHuecKoe 0’KUAAHNE TEOMETPUYECKOT0 M OMHOMHUAIBHOTO pacIipeesIeHui.

Jucriepcuss M CTaHAApTHOE OTKJIIOHEHHE CIY4YalHOM BETMUYMHBI (pacrpeneneHus).
Jucniepcusi OMHApHOM CIy4ailHOW BEJIIMYMHBI. MaTeMaTH4eCKOe OXKHJAHWUE MPOU3BEICHHUS M
JUCIIEPCUsl CYMMBI HE3aBHCUMBIX CIIy4alHBIX BEJIMUYMH. J(Mcniepcrs U CTaHIapTHOE OTKIOHEHHUE
OMHOMMAJIBHOTO pacrpenesieHus. Jlucnepcuss M CTaHIapTHOE OTKJIOHEHHE T'€OMETPHYECKOTrO
pacnpeneseHusl.

HepaBenctBo UeOwnméBa. Teopema YeOwrméBa. Teopema bepnymmm. 3akoH OoybImx
yucen. BbeiOopouHblii MeTon uccienoBaHuil. BreiOopounpie xapaktepuctuku. OlieHUBaHHE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX THIOTE3 C MOMOIIBIO
U3Y4YEHHBIX pacCIpeIeICHUN.

HenpepoiBable ciydaiinbie BeauyuHbl. [Ipumepsl. DyHKIHS TIIOTHOCTH BEPOSTHOCTH
pacnpenenenusi. PaBHOMepHOe pacnpeieneHue M €ro CBOWCTBA. 3ajlaud, MNPUBOIAIINAE K
IIOKA3aTeIbHOMY pacCIpeleIeHuI0. 3aJaud, NPUBOIALIME K HOPMAJIBHOMY paclpeacieHUIO.
OyHKIUS TUIOTHOCTH BEPOATHOCTH II0KA3aTEILHOTO pachpeneseHus, (QYHKIHUS TUIOTHOCTH
BEPOSITHOCTH HOPMabHOrO pactpezaeneHus. OyHKIUsS TUIOTHOCTH M CBOMCTBA HOPMAJIbHOIO
pacrpeneneHus.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHHA. 3anaud, NPUBOASIINE K
pactpenenenuro Ilyaccona.

KoBapuanust nByx ciydaHeiXx BeauduH. KodphuUIMEHT IUHEHHOH KOppessaIuu.
CoBMecTHBIC HAOMIOJCHUS ABYX BeMWYWH. BeiOOpouHbIil K03 dunreHT koppensauu. Pazmnane



MEXy JIMHEHHOW CBSI3bI0 M NPUYMHHO-CJIEACTBEHHOUN CBs3bI0. JIMHEHas perpeccusi, METOH
HaMMCHBIINX KBAJIPAaTOB.



INIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIUTAHUSA:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYy4aromierocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O WIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUE O MATEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, NpPOLEAYyp TIpakJIaHCKOro o0OIlecTBa
(BBIOOpPHBI, OMPOCHI U APYroe), yMEHHE B3aWMOJAEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMHU U HA3HAUCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKON TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOILIEHUE K JTOCTHXKEHUSM POCCHMCKUX
MaTeMaTUKOB UM POCCUUCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ITHUX IJOCTHUKEHUN B
IPYTHUX HayKax, TEXHOJIOTHUSAX, chepax SIKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, TUUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTHUYECKUM IMTPUMEHEHUEM
JOCTH>KCHUN HAyKd U JESATEIbHOCTHIO Y4YEHOrO0, OCO3HAHME JIMYHOTO BKIJAJla B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAst SCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHU, PaCCyKICHHUI, BOCHIPUUMYUBOCTh K MaTEMaTHYECKHM acHeKTaM
Pa3IUYHBIX BUJIOB HCKYCCTBA;

5) puznveckoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MATEMATHUECKUE 3HAHUS B HHTEpEcax 37J0POBOTO
u 0Oe3omacHOro 00pasa >KWU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaNaHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, peryisipHas (pundeckas akTUBHOCTD ),
buznyecKoe COBEPILICHCTBOBAHHE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM J€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIOIIOOUS, UHTEPEC K Pa3lIuYHbIM chepam
npodeccuoHaNbHOM JesTeNbHOCTH, CBSI3aHHBIM C MaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccun W pearn30BBIBATH COOCTBEHHBIC
JKU3HECHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7]ad MaTeMaTH4eCKOil HalpaBiIeHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYNIbTYpbl, IOHUMAHUE BIHUSHUSA COLMAIBHO-
HSKOHOMHUYECKUX TIPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ATEHOTO XapaKTepa IKOJIOTUYECKUX TPOOIIeM, OpUEHTAITNS Ha TPUMEHEHUE MaTeMaTHIECKIX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKPY’Kalollel cpeibl, INIAHUPOBAHKE TIOCTYIKOB U OLIEHKU
MX BO3MOXKHBIX MOCIIEICTBUM VISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTHKH, MOHMMaHHE MaTeMaTU4YeCKOl HayKu Kak cdepsl
YeJIOBEYECKON NeATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUMMOCTH JJISl Pa3BUTHUS UBUIM3AIUH,
OBJIQJICHHE SI3bIKOM MAaTEeMaTHUKU U MAaTEMaTUYECKON KYJIbTYpOH Kak CpeACTBOM MO3HAHUS MUPa,



TOTOBHOCTb OCYILIECTBIISTh MPOCKTHYIO M UCCIIEN0BATENbCKYIO AEITEIbHOCTh MHAUBUIYALHO U
B I'pYIIIIE.

METANPEIMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBrble JJornueckue aeicTBuA:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHBIC TIPU3HAKU MATCMATHYCCKUX O6’b€KTOB,
NOHATUH, OTHOWICHMHA MEXAY TMOHATUAMH, (OPMYTUpOBATH ONpEAETCHUS  MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBbIN MNpHU3HAK KiIaccCU(UKAIMKU, OCHOBaHMS NS 0000IIeHus Hu
CpPaBHEHHUSI, KpUTEPUU ITPOBOAUMOIO aHAIIN34,

BOCIIPHHUMATh, (OPMYIHPOBATH U MPEeoOpa3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE WU
OTpUIATCIIbHBIC, CIMHUYHBIC, YHACTHBIC 1 O6H_II/I€, YCJIOBHBIC;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U IpPOTHBOpeuust B (akTax,
NaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, Mpe/uiaraTb KPUTEpUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

ACJIaTb BBIBOJbI C HCIIOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKIEHUH (IIPSIMbIE U OT
IPOTUBHOI0), BBICTpAaUBaThb AapryMEHTAllMI0, NPUBOJUTH NPUMEPHl U  KOHTPIPHUMEPHL,
O6OCHOBBIBaTB COGCTBGHHBIG CYKACHUA U BBIBOJBI,

BBIOMPATH CITOCO0 perieHus yaeOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBble ucciieoBare/ibCKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT IO3HAHUS, (OPMYIUPOBAThH
BOMNPOCH], (UKCHpYIOIIME MPOTUBOpEUYUE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
dbopMUpPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MMpOBOAUTD CaAMOCTOATECIIBHO CHHaHHpOBaHHBIﬁ 9KCIICPUMCHT, HUCCIICO0BAaHUC 1o
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXAy 00BbEKTaMu, SIBICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
Ha6JIIOI[eHI/I$I, HCCIICA0BaHNA, OUCHUBATL NOCTOBCPHOCTL IMOJTYYCHHBIX PC3YyJIbTATOB, BBIBOAOB U
000011IEHHI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BbIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmeii:

BBISBJISITH JEDUIIUTHI HHPOPMAITUH, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETa HA BOIIPOC M IS
pelIeHus 3a1a4i;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB pA3JIMYHBIX THUIIOB, AaHAJIW3UPOBATh,
CHUCTEMAaTH3UpPOBaTh M HHTEPIPETUPOBATH HMH(POPMALMIO pPA3JIMYHBIX BHIOB H  (Qopm
MPE/ICTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEICTABIATH €€ B pa3IMUHbIX (JopMax, HIUTFOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUIM.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIe JeilcTBUS

OO0wenne:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTB CYXKACHUA B COOTBCTCTBUU C YCIIOBUAMHU U LCIAMH
O6H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPAXKATHh CBOKO TOYKY 3pPCHHA B YCTHBIX U MMUCBbMCHHBIX
TCKCTAaX, 1aBaTh IOACHCHHS 11O XO4Yy PCIICHUA 3a/1a4, KOMMCHTUPOBATH HOHy‘IGHHBIﬁ PE3yibTaT,



B X0j/I¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKTAeMOH TEMBI, MPOOJIEMBI,
pemaeMOI‘/'I 3aa4M, BBICKA3bIBATb UJCH, HALCJICHHBLIC HAa IMOHNCK PCHICHUA, COIMMOCTABJIATH CBOU
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHapYKUBATh pa3inyhe M CXOJCTBO
TIO3HIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHS,

NPECTaBIATh PE3YJIbTAThl PEIICHUS 3aJaud, JKCIEPUMEHTa, HCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO BRIOUPATh (POPMAT BBHICTYIUIEHHUS € YUETOM 3aJ1ay MPE3eHTAlUN U 0COOEHHOCTEH
ayIUTOpPHH.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaAHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEeHCTBUI
U MBICIUTENIBHBIX TPOIECCOB, HX PpE3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIlecca U pe3ysibTaTa pelieHrs MaTeMaTUuecKoH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUM 33/Ja4d, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/bTaTa LEJIU U YCIOBUIM, OOBACHATH IPUYUHBI JOCTHKCHUS
WIM HENOCTH)KEHUS pEe3yJbTaTOB JESITENbHOCTH, HAaXOIUTh OIIMOKY, JaBaThb OLIEHKY
nproOpPEeTEHHOMY OTIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOU pabOTHI MpH
pelieHnd ydeOHBIX 3ajady, NPUHHMATh 1elNb COBMECTHOW JESTeNbHOCTH, IUIAaHHUPOBATh
OpraHu3allii0 COBMECTHOM pabOTHI, pacrpenensTh BUIbI paboT, JOTrOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYNMOBBIX GopMax paboThl (0OCykIeHUsl, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBI» U HHBIE), BBIITOJIHSATH CBOIO YaCTh paO0OTHI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIieHaMM KOMaHIbl, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOWIUI MPOAYKT IO KPUTEPHUSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xoniy 10 kiaacca o0ydaromuiicss HAyquTCs:

CBOOOJTHO ONEPHPOBATH MOHATHAMMU: Tpad, MIOCKui rpad, cBsa3HbINA Tpad, myTs B rpade,
1eTb, ITUKI, IEPEBO, CTENICHb BEPILUHBI, IEPEBO CIYyYaHOTO SKCIIEPUMEHTA;

CBOOOJIHO OTMEpPUPOBATh TMOHATHUAMH: CIYYalHBIA SKCIEPUMEHT (OMBIT), CIIy4aiiHOE
cOOBITHE, AJIEMEHTApPHOE CIy4alHOE COOBITHE (DJIEMEHTAPHBIN HWCXOJ) CIIy4alHOTO OIBITa,
HAXOJHUTh BEPOSITHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU COOBITUSIMH;

HAXOAUTh U (POPMYTUPOBATH COOBITHS: IMEpecedyeHue, o0beIUHEHUE JAHHBIX COOBITHIA,
COOBITHE, TPOTHUBOMOJIOKHOE TAaHHOMY, HCIOJB30BaTh AMArpamMMmbl Oilfiepa, KOOPAHMHATHYIO
OpsIMyI0 JJisl pelleHus 3ajad, I0Jb30BaThCsl (OPMYNION CIOXKEHHs BEpPOATHOCTEH st
BEPOSITHOCTEH IBYX M TPEX CIIYYalHBIX COOBITHIA;

ONEpHpPOBATh  TMOHATHSAMHU: YCIOBHAas BEPOSTHOCTb, YMHOKEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYAHOTO SKCIEPUMEHTA, HAXOIUTh BEPOSITHOCTU COOBITHH C
MOMOIUIbIO MpaBUjIa YMHOXKEHHS, JE€peBa CIy4alHOTO OIBITA, MCIOIb30BaTh (HOPMYILY MOTHON
BeposTHOCTH, opmyny baiteca mpu pemeHun 3aaad, OnpenessTh HE3aBUCUMOCTb COOBITHI IO
(dopmyIie U o OpraHu3aliy CIIy4aifHOTO SKCIIEPUMEHTA;



NPUMEHSTh H3y4YeHHble KOMOWHATOpHBIE (QOPMYJbl [UIsl TEPEYUCICHUS D3JIEMEHTOB
MHOXECTB, JJIEMEHTAapHBIX COOBITHH CIy4aHOTO ONbITa, pELICHUS 3aJad MO0 TEOPHH
BEPOSITHOCTEM;

CBOOOJTHO OTEpUPOBATH MOHATUSIMU: OWMHAPHBIN CIYYalHBIA OMBIT (MCIIBITAHUE), YCIIEX U
HeyJaya, HE3aBUCHUMBbIE WCIIBITAHUS, CEpUs WCIBITAHWN, HAXOAWUTH BEPOSTHOCTU COOBITHM: B
CepUH UCHBITAaHUN 10 IEPBOTO ycIieXa, B CEpUU UCIBITAaHUH bepHyuH, B ONbITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CITy4aiiHas BETUUYHUHA, paclpe/ie]IeHe BEPOITHOCTEMH,
quarpamma pacrpeneneHusi, OMHapHas ciiydaiiHas BeJIMYMHa, Te€OMEeTpUYecKoe, OMHOMHUAIbHOE
pacnpenesneHue.

K konmy 11 kinacca oOyyaromuiicss HAy4uTCs:

OIEepUpPOBaTh MOHSTUSIMHU: COBMECTHOE paclpeAeNieHue [BYX CIy4yailHbIX BEJIUYHH,
HCIIOJIb30BaTh TAOJIUILy COBMECTHOIO paclpeeNieHus ABYX CIydallHbIX BEJIUYUH U1 BbIACICHUS
pacrpeneneHus Kax 101 BeTMYMHbI, ONPeAeTIeHUS HE3aBUCUMOCTH CIIyYaiiHbIX BEJIMYNH;

CBOOOJHO OMNEPUPOBATH MOHATHEM MATEMaTHUECKOTO OXHJAHUS CIydyailHON BETHMYMHBI
(pactpenenenusi), MPUMEHATh CBOWCTBA MaTeMAaTUYECKOTO OXKMJAHUS TMPU PEUIeHUH 3ajad,
BBIUMCIISATH MATEMAaTHYECKOE 0XKHJITaHuE OMHOMHAIBHOTO ¥ T€OMETPUUECKOT0 paclpeieeHUIl;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: TUCIIEPCHUSA, CTAHAAPTHOE OTKIOHEHHE CIIydyaiHOU
BEJINYMHBI, NPUMEHATh CBOMCTBA IHMCIIEPCUU CIIy4aifHOW BEIMYMHBI (paclpencieHHs) MpH
pelIeHUH 3a/ay, BBIYUCISTH AUCIEPCHI0 U CTaHJIAPTHOE OTKJIOHEHHE TE€OMETPUYECKOro H
OMHOMHUAITBLHOTO PACTIPEICIICHHII;

BBIYUCIISITH  BHIOOPOYHBIE XapaKTEPUCTUKU IO JIaHHOW BBIOOPKE U  OICHMBATH
XapaKTEPUCTUKN TE€HEPAIbHOM COBOKYMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSTHOCTU COOBITUM M MPOBEPATH MPOCTEUIINE CTATUCTUYECKHUE THUIOTE3BL,

MOJIb3YSCh U3YUYEHHBIMH Pacpe/IelICHUsIMHU.
TEMATHUYECKOE IINTAHWUPOBAHUE

10 KJIACC
KonuyectBo yacos
HaumeHnoBanue pa3aesioB u TeM
Ne i/ KonTtpoJsbHbIe
NporpaMmabl Bcero
padoTsI
1 DeMeHTHI TeopuH TpadoB 3
) CiydaiiHble OTIBITHI, CITy4aiiHbIe COOBITHS U 3
BEPOSITHOCTH COOBITHI
Oneparuu HaJ MHOXKECTBAMHU M COOBITHSIMH.
3 CrnoxeHue U yMHOKEHHE BEPOSITHOCTEH. 5
YcnosHast BeposaTHOCTh. He3aBucumbie
cOOBITHA
4 OneMeHThl KOMOWHATOPHUKH 4 1
Cepun mmocne0BaTeNbHBIX UCTIBITAHHA.
5 Ucnerranus bepnysnu. Cny4aiiHbli BEIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrryqaliHbIE BETMYUHBI ¥ paCIpeIeTICHUS 14
OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34 2




11 KJIIACC

KonuyecTBo yacos
HaumeHnoBaHue pa3iejioB H TeM
Ne n/m KonTpoabHbie
NMPoOrpamMMbl Bcero
padoThI
1 3aKoH OOJBIINX YUCEI
2 DJIeMEHThl MaTEMaTHUYECCKON CTAaTUCTUKHU 6
HemnpepriBHbIC ciTyyaiiHble BEIIMIHHBI
3 (pactpenenenwsi), MOKa3aTeIbHOE 1 4
HOpMAaJIbHOE pacipe/IesICHUs
4 Pacnipenenenne Ilyaccona 2
CBsI3b MKy CITYYaliHBIMH BETUIMHAMU
O0o00mIeHNE U cCTEMATH3aIHs 3HAHWH 11 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1
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