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MNOACHUTEJBHASA 3AIINCKA
PabGouass mporpamma yueOHOro kypca «Maremaruka» 0a3oBoro ypoBHs misi oOydvaromquxcst 10-11 kiaccos
pa3zpaborana Ha ocHOBe DeiepaabHOr0 rocyAapCTBEHHOT0 00pa30BaTENbHOTO CTaHapTa CPEIHEro O0IIero 0opa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMI, MPEABABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHIO, W TpaauLUl
poccuiickoro oOpa3oBanus. Peanmzamusi mTporpaMMbl OOeClieUMBAaET OBIAJCHHE KIIIOUEBBIMH KOMIIETECHIIUSMH,
COCTaBJISIOIIUMHU OCHOBY JIJISl CAMOPA3BUTHSI M HEIPEPBHIBHOTO 00pa30BaHMsl, IIEJIOCTHOCTH OOLIEKYIBTYPHOTO, THYHOCTHOTO
Y TI03HABATEJIBbHOTO PAa3BUTHS JMUHOCTH O0YUAIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajila MaTeMaTHYECKOTO aHaIN3ay SBIIICTCS OJJTHUM M3 Han0oJIee 3HAYMMBIX B IIPOrpaMMe CTapIiei
IIIKOJIBI, TIOCKOJIBKY, C OJHOW CTOPOHBI, OH 00€CIIeYnBAaeT MHCTPYMCHTAIbHYIO 0a3y JUIs M3yYeHHsI BCEX €CTCCTBCHHO-
HAy4YHBIX KypCOB, a C JPYrod CTOPOHBI, (DOPMHPYET JOTMYECKOe M aOCTPAKTHOE MBIILICHUE YYalllUXCS Ha YpPOBHE,
HEOOXOMMOM JIJIsl OCBOCHHSI KypCOB HH(POPMATHKH, OOIIICCTBO3SHAHMS, HCTOPHH, CIIOBECHOCTH. B paMKkax JTaHHOTo Kypca
y4alyuecss OBJIAJICBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMCHHOM HAyKH, KoTopas (POpMYyJIHpPyeT CBOH JOCTHXKCHHS B
MaTeMaTH4IeCKou Gopme.

Kypc anreOpbl W HayaJl MaTeMaTHYECKOTO aHaju3a 3aKjaJbIBacT OCHOBY JUIS YCICIIHOTO OBJAJCHHUS 3aKOHAMH
(GU3MKKM, XWMHH, OHWOJIOTMH, TOHMMAaHHS OCHOBHBIX TCHICHIIMH OSKOHOMHKH M OOIICCTBCHHOW >KHM3HH, IO3BOJIICT
OPUEHTUPOBATHLCS B COBPEMEHHBIX IIM(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIIOIH30BaTh UX B IIOBCEIHEBHOM
KU3HH. B Toke BpeMs OBJIaJIcHHE aOCTPAKTHBIMHU M JIOTHYCCKU CTPOIrMMH MaTeMaTHYCCKUMHU KOHCTPYKIMSMU pa3BHUBACT
YMCHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTb YTBEPXKJICHHUS, HCIIOJNB30BaTh 0000IICHUE U
KOHKPETH3aI1i0, adCTparnpoBaHue W aHAJIOTHIO, (OPMHPYET KpeaTHBHOE M KPUTHYECKOE MBIILICHHE. B xo/1e nzydenus
aJIreOppl ¥ HaYaJl MATEMaTHYECKOT0 aHaJIM3a B CTAPIICH MIKOJIE yYal[Uuecs MOJydaloT HOBBIM OMBIT PEIICHUS MPUKIIATHBIX
3aJ1a4, CaMOCTOSITEIIBHOTO IMOCTPOCHHSI MaTEMATHYCCKUX MOJICNICH peajbHBIX CUTYallMid M WHTEPIPETAIIMHA MOTydESHHBIX
peIlleHUH, 3HAKOMSATCS C TNPUMEpPaMH MAaTEMaTHYeCKHMX 3aKOHOMEPHOCTEH B MPUPOJEC, HAyKe W B HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMAaTHYSCKUMHM OTKPBITHSMU U UX aBTOPaMH.



Kypc o6nanaeT 3HaUUTENbHBIM BOCIUTATENLHBIM IMOTEHIIMATIOM, KOTOPBIN pealin3yeTrcs Kak yepe3 yueOHbIi MaTepual,
CIOCOOCTBYIOIIUN (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK W uepe3 cheuuuky ydeOHOH IesTeIbHOCTH,
TpeOyrolel caMOCTOATETbHOCTH, aKKypaTHOCTH, MPOJOJDKUTEILHOM KOHIEHTpAIlMd BHUMAaHUS M OTBETCTBEHHOCTH 3a
IIOJTyYEHHBIN PE3YJIbTAaT.

B ocHoBe MeToauku 00y4yeHus: anredpe W HadyajlaM MaTeMaTUYeCKOrO aHalIu3a JIKUT ACSTEIbHOCTHBIN MPUHLHAIL
00yueHus.

CrpykTypa Kypca «Anrebpa W Hayajla MaTEMaTHYECKOrO aHaju3a» BKIIOYAET CIEAYIOIIUE COJAepKaTeIbHO-
MeTtoauyeckue JuHUU: «Yucina u BeruucieHus», «OyHkuum u rpadukm», «YpaBHEHHS U HepaBeHCTBa», «Hauwama
MaTEMaTUYECKOro aHaIn3ay, « MHOXKECTBa U JIOTMKa». Bce OCHOBHBIE coiepKaTeIbHO-METOMYECKUE JIMHUN U3YYat0TCS Ha
POTSHKEHUH JIBYX JIET 00yU€HHUs B CTaplIeH MIKOJIE, €CTECTBEHHO TOMOJIHAS APYT Apyra U MOCTENEHHO HACKIIAsACh HOBBIMH
TEMaMH U paszenaMu. JJaHHbIN Kypc SIBISETCS UHTETPATUBHBIM, MTOCKOJIbKY 0OBEIUHSIET B c€0€ COIepKAHNE HECKOIBKUX
MaTEMaTUYECKUX TUCIUILUINH: anreOpa, TPUrOHOMETpHS, MAaTeMaTHUYECKUI aHaIu3, Teopusi MHOXKeCTB U Jp. [lo mepe Toro
KaK yYalluecsl OBJIAJIEBAIOT BCE O0Jee MUPOKUM MAaTEMATUYECKUM allllapaToM, Y HUX MOCJIEI0BATENbHO (POPMUPYETCS U
COBEPILEHCTBYETCS YMEHUE CTPOUTh MAaTEMATUYECKYI0 MOJENb PEAIbHOM CUTYyallM, IPUMEHITh 3HAHMS, MIOJyYECHHBIE B
Kypce «Anrebpa ¥ Hadala MaTeMaTHUYeCKOrOo aHallu3ay, I PEIICHUs CaMOCTOSITENIbHO C()OopMyIUpOBaHHOM
MaTeMaTU4YECKOW 3a7auM, a 3aT€M UHTEPIPETUPOBATH MOJIYUEHHBIN pe3ybTarT.

CopeprkarenbHO-METOANYECKast TUHUS «Yrcna U BBIYUCIICHHS 3aBepiiacT GOpMUPOBAHNE HABBIKOB MCIIOJIb30BaHUS
JNEeUCTBUTEIBHBIX YHCEN, KOTOpOe OBbIO HAauaTo B OCHOBHOW Imikojie. B crapmieit mikone ocoboe BHUMAHHUE YyHAENSIETCS
(OpPMHPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIKUX B Ce€0s MCIOJIb30BAaHUE Pa3IMYHBIX (OpM 3amucu
JEWCTBUTEIBLHOTO YMCIIA, YMEHHUE PAlMOHAIIBHO BBINOJHATH ICUCTBUS C HUMHU, JelaTh MIPUKHUIKY, OLICHUBATh PE3yJIbTaT.
OOyuaroiyecs MOay4YaloT HABBIKKM MPUOJMIKEHHBIX BBIYMCICHUM, BBITIOJHEHUS NEHCTBHM C YMCIIAMHU, 3allMCAaHHBIMH B
CTaHAapTHOM (opMe, UCTIONB30BaHNU MATEMATHUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIunus «YpaBHEHUS U HEPABEHCTBA» peaM3yeTcsl Ha MPOTSHKEHUH BCEro 00y4eHus B CTapIliel MIKoJie, MOCKOJIbKY B
KOKJIOM pasliejie MporpaMMbl MPEAyCMOTPEHO pEelIEHHWE COOTBETCTBYIOIMX 3aaad. OOydaromuecss OBJIaJeBaOT
pa3sTUYHBIMA METOJAMH PEIIEHUS IEJIbIX, PalMOHATIBHBIX, HPPAIMOHAIBHBIX, MOKA3aTEIbHBIX, JIOTAPUPMUUIECKUX H
TPUTOHOMETPUUECKUX YPABHEHHM, HEPABEHCTB U UX cUCTEeM. [loilydeHHbIe yMEHHUSI UCIHOJb3YIOTCS MPU KCCIETIOBAHUU
(GyHKUMNA C TOMOILBIO TPOU3BOAHON, PEICHUH MPUKIIATHBIX 3a7a4 U 3a/1a4 Ha HAXO0XJACHUE HauOOJIbIIUX U HAUMEHBIINX



3HaueHui GpyHkuuu. JlaHHas cofepkaTtenbHas JMHUS BKIIOYAEeT B ce0s Takke POPMUPOBAHUE YMEHUM BBITIOIHSITH PACUETHI
no opmynaMm, npeodpa3oBaHUs LEIbIX, pAllUOHATBHBIX, UPPALIMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, a TaKKe
BBIPOKEHUM, COJEpKAIMX CTerneHu M Jyorapudmel. braromaps u3ydeHuro anreOpandyeckoro marepuaia MPOUCXOIUT
JaNbHEeNIIee pa3BUTHE AITOPUTMHUYECKOTO U aO0CTPAKTHOTO MBIIUICHHS ydauuxcs, GOpMUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccyXaeHui, paboThl C CHMBOJIBHBIMHU (hOpMaMu, MIPEICTABICHHUS 3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BUJIE PABCHCTB U
HepaBeHCTB. AnreOpa mnpeiaraeT 3(h(QeKTUBHbIE MHCTPYMEHTHI VISl PEIICHUS] MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJsiiHO AEMOHCTPUPYET CBOM BO3MOMXKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauuecKkas JUHUS «DYHKIUMU U Tpa@UKW» TECHO MEPEIUIETAaeTCs C IPYTUMU JIMHUSMHU Kypca,
MIOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T MOCIEN0BATENbHOCTh U3YUeHUsI MaTepraiia. M3yueHne cTerneHHoM, MOKa3aTeabHOM,
Jorapu(pMUYECKON U TPUTOHOMETPUUECKUX (PYHKIMU, UX CBOMCTB U IrpaMKOB, UCIOJIb30BAHUE (PYHKUMN ISl PEIICHUS
3a/a4 U3 JPYrux yuyeOHBIX NMPEAMETOB U peajbHOM >KM3HM TECHO CBSI3aHO KaK C MAaTeMaTHYECKUM aHaJU30M, TaK U C
pelieHreM ypaBHEHUH U HepaBeHCTB. llpu 3TOM Oonbllloe BHUMaHuE yzensercs (OPMUPOBAHHUIO YMEHHMSI BBIPAKATh
(dbopMmynamMu 3aBUCUMOCTU MEXAY Pa3IMYHbIMU BEIMYUHAMH, UCCIEI0BATH MOJIYYeHHbIE (DYHKIIMH, CTPOUTh UX FPAPUKH.
Matepuai 3Toi coaepKaTeIbHON JIMHUU HALIEJIEH Ha pa3BUTHE YMEHUHN M HABBIKOB, TO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH
MEXIy BEIMYMHAMH B Pa3IMYHON (QopMme: aHaIUTU4YECKOW, rpadudeckoit u cioBecHOM. Ero msydeHue crnocoOCTByeT
Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIIEHUS, CTIOCOOHOCTH K 0000IIEHNIO0 U KOHKPETU3AIH, UCIIOJIb30BaHUIO aHATIOT .

CopnepxarenpHass nuHMS «Hauyana maremarnueckoro aHanu3a» MO3BOJIIET CYIIECTBEHHO PACHIMPUTh KPYyT Kak
MaTE€MaTUYECKUX, TaK U IPUKIAJIHBIX 33]1a4, TOCTYITHBIX 00yYaroUUMCs, Y KOTOPBIX MOSIBIISIETCS BO3MOKHOCTb UCCIIE10BATh
U CTpOoUTh Tpaduku (GyHKUMHA, ONpenensiTh UX HauOOJbIINE W HAWUMEHbIINE 3HAYEHUS, BBIUMCIATH IUIOWAAN (QUTYD U
00BEMBI TEN, HAXOAMTh CKOPOCTH M YCKOpeHHus mpoueccoB. JlaHHas coxaep)kareiabHas JIMHUS OTKPHIBACT HOBBIC
BO3MOYKHOCTH TIOCTPOEHHMSI MAaT€MaTHYECKMX MOJEJIEH peajbHbIX CHUTyalud, HAaXOXKICHWS HAWIy4YIlero peleHUs B
NPUKJIAJAHBIX, B TOM YHUCJE COLMAIBHO-DPKOHOMHYECKHUX, 3a/a4yaX. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTUYECKOrO aHalin3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOrO, (POPMAIbHO-IOTMYECKOTO U KPEATUBHOIO MBIIIICHUS, (OPMUPOBAHUIO YMEHHM
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMaTUKU B HayKe, TEXHUKE U UCKyccTBe. OOyyaromuecs: y3HaT O BbIJAIOIINUXCS
pe3ysbTarax, NOJyYEHHBIX B XOJ€E Pa3BUTUS MaTEMAaTUKHU KaK HAyKH, U UX aBTOpax.

CopepxarenpHo-MeTOAMYECKass JIMHUS «MHOXKecTBa W JIOTMKa» B OCHOBHOM IIOCBSIILEHA 3JEMEHTaM TEOpPUU
MHOECTB. Te0peTUKO-MHOXECTBEHHbIE MPEJCTABICHUS MPOHU3BIBAIOT BECh KYpC IMIKOJBHOW MaTEMaTUKU U MpejiaraloT



Hanbosiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSAIOMNN BCE Pa3/Ielbl MAaTEMATHKU M €€ MPIIIOKEHUH, OHU CBS3BIBAIOT Pa3HBIC
MaTeMaTHYECKHUEe JUCIHILTUHBI B eauHoe 1enoe. [1o3ToMy BaXHO JaTh BO3MOYKHOCTH IIKOJIBHUKY TTOHMMATh TEOPETUKO-
MHO>KECTBEHHBIN 361K COBPEMEHHON MaTeMaTHUKH U UCTIOIB30BATh €T0 JIJISl BRIPAXKCHUS CBOMX MBICIICH.

B kypce «Anrebpa m Haudajga MaTeMaTHYECKOTO aHAM3a» NPHCYTCTBYIOT TAKXKE€ OCHOBBI MAaTEMaTHYECKOTO
MOJICTMPOBAHUS, KOTOPHIE TPU3BaHbI C(HOPMHUPOBATH HABBIKK MTOCTPOCHUSI MOJENICH peabHBIX CUTYyaIlui, UCCIICTOBAHUS
ITHX MOJIEJIEH ¢ TOMOIIBIO ammapara anreOpsl 1 MaTeMaTHIECKOTO aHallu3a U HHTEPIPETAIINH TIOTyUYeHHBIX PEe3yIbTaTOB.
Taxue 3a1aHus BIUIETEHBI B KQXKIIBIM U3 pa3ie]IoB MPOTPaMMBI, TOCKOJIBKY BECh MaTepHAII Kypca ITUPOKO UCITOIB3YETCS TSI
perieHus MPUKIAAHBIX 3a71ad. [Ipu permeHun pealbHbIX MPAaKTHYECKUX 3a7ad yJalluecs pa3BUBAOT HAOIIOAATCIIBHOCTD,
YMEHUE HAaXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BAaTh AHAJIOTHIO, 0000IMAaTh W KOHKPETH3WPOBATH
npobiemy. [lesTensHOCTh 0 OPMHUPOBAHNIO HABBIKOB PEIICHUS MPUKIATHBIX 33/1a4 OPTAaHU3YETCS B IIPOIIECCE H3yUCHUS
BCEX TEM Kypca «Ajiredpa 1 Hauaja MaTEMaTUYECKOTO aHATN3a.

BaxxHOoCTh yueOHOTo Kypca T€OMETpUH Ha YPOBHE CpeaHero ooOmiero oOpa3oBaHMsl OOYCIOBJIEHA MPAKTHUECKOU
3HAYMMOCTBIO METAINIPEAMETHBIX B TIPEAMETHBIX PE3YIhTATOB 00YUCHUS TEOMETPHUH B HANIPABICHUHN IMYHOCTHOTO PA3BUTHS
oby4Jaroruxcsi, GopMupoBaHus PYHKIIMOHATEHON MaTeMaTHUYECKOU TPAMOTHOCTH, U3YUYCHHS IPYTUX YICOHBIX JUCIUTILINH.
PazButre y oOyuaromuxcsi MpaBWIbHBIX MPEICTABICHUNA O CYITHOCTH M MPOUCXOXKICHUU T€OMETPUYECKUX aOCTpaKIIuii,
COOTHOIICHUH PEATHHOTO U HICATHOTO, XapaKTepe OTPAKEHUSI MATEMAaTUYECKON HAYKOM SIBIIEHUIN U MTPOIIECCOB PEAIBHOTO
MHpa, MECT€ TEOMETPUU B CUCTEME HAyK M POJIM MaTEeMAaTHUYECKOTO0 MOJCIMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTHUKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHUS YUAIIUXCS, a4 TAKKE KAYECTB MBINIJICHUS, HEOOXOIUMBIX IS
aJlanTalii B COBPEMEHHOM OOIIIECTRE.

["'eoMeTpus sBisIeTCSl OTHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPETHET0 O0IIEro 00pa3oBaHus, TaK Kak 00eCcIeynBaeT
BO3MOKHOCTh U3YYEHHMSI KaK TUCHIUILIINH €CTECTBEHHO-HAYYHOUN HAMPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbITIUIeHHE, (PopMUpyEeMOe MPU U3YyUESHUN 00YUJaIOIIUMHUCS TIOHSITHIHHBIX OCHOB TEOMETPHUH 1 IIOCTPOCHUN
IIETTOYKH JIOTHYECKUX YTBEP)KICHUH B XOC PEIICHUS T€OMETPHUSCKUX 33]1a4, YMEHUE BBIIBUTATh U OMPOBEPTaTh THIIOTE3bI
HEIOCPEICTBEHHO UCIOJIB3YIOTCS TIPH PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTH M3 Kypca (U3HKH.

YMeHrne OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJIb BO BCEX 00JACTAX JEATEIHHOCTH YEIOBEKA.
OpueHTarus yeIoBeKa BO BpEMEHHU U MPOCTPAHCTBE — HEOOXO0IMMOE YCIOBHE €T0 COIMAIBLHOTO OBITHS, (DOpMa OTpasKeHUS
OKPYIKaIOIIero MUpa, YCIOBUE YCIEITHOTO MO3HAHUS M aKTUBHOTO MpeoOpa3oBaHUs NeHCTBUTEILHOCTH. OnepupoBaHUe



POCTPAHCTBEHHBIMU OOpa3zaMu OOBEIUHSET pa3Hble BUJIbI YUYECOHOW U TPYHOBOM NESITEIBHOCTH, SIBISETCS OJHUM U3
npo(ecCHOHaNBbHO Ba)KHBIX KAa4YeCTB, MOATOMY aKTyajibHa 3ajaya (OpMUpOBaHUS Y OOYyYAIOMIMXCS MPOCTPAHCTBEHHOIO
MBIIJICHUS KaK Pa3HOBUIHOCTH OOPAa3HOTO MBIIUICHHUS — CYHIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K MPAKTHUECKOU
JESITEIbHOCTH 110 MHOTHM HaIPABJICHUSIM.
[{exs ocBoeHMsI TporpaMMbl yaeOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00ydeHHs — 0011e00pa3oBaTebHOE U
OOIIEKYIbTYpHOE pa3BUTHE oOOydaroumxcs d4epe3 oOecrneueHne BO3MOXXHOCTU TPUOOPETEHUS M HUCIOJIb30BaHUS
CHUCTEMAaTUYECKUX TEeOMETPUUYECKUX 3HAHUM U JACUCTBUH, CHEHU(PUUYHBIX TE€OMETPUM, BO3MOMXHOCTH YCIEIIHOIO
POAODKEHUS 00pa30BaHUs MO CHEIHATBHOCTSM, HE CBSI3aHHBIM C MTPUKIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.
[IporpaMmMa 1o reomeTpuu Ha 0a30BOM ypOBHE TMpeAHAa3HAUYCHA s OOYYalOMIMXCsS CpeAHEeH IIKOJbI, He
UCIIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJHEHUI HA YPOBHE OCHOBHOTO 00111€T0 00pa3oBanusd. Takum oOpazoM, o0ydaromuecs
Ha 0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MaTEMaTHUYECKUE YMEHUS, CBA3aHHbIE CO CHEHU(PHUKON TeoMeTpuu u
HEOOXOUMBbIE Ul )KU3HU B COBpEMEHHOM oOuiecTBe. Kpome 3Toro, oHu HMEI0T BO3MOXKHOCTh U3YUYUTh FEOMETPHIO O0Jee
ri1y00KO, €CJIY B 1ajbHEMIIIeM BOSHUKHET HEOOXOAUMOCTh B TEOMETPHUECKUX 3HAHUAX B MPO(hecCHOHABHOM 1eITeIbHOCTH.
JlocTrKeHHe 1eI OCBOEHUS MPOTPAMMBI 00ECTIEUYMBACTCS PEIIEHWEM COOTBETCTBYIONIMX 3amad. [IpuopuTeTHHIMU
3a1auaMu OCBOeHHs Kypca «['eomerpumn» Ha 6a30BoM ypoBHEe B 10—11 kiaccax siBIsitOTCS:
e (opMHpOBaHHE MPEJCTABICHUS O F€OMETPUM KaK 4aCTH MHUPOBOM KYJIBTYPhl U OCO3HAHUE €€ B3aUMOCBS3U C
OKPYXAIOIUM MUPOM;

o (opMHpOBaHHE TMPEACTABICHUS O MHOTOTPAHHMKAX M TejaX BpalleHUS KaK O BAXKHEHIIMX MaTEeMaTHUECKUX
MOJIEJISIX, TIO3BOJISIONIMX OMUCHIBATh U U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHuE yMEHHS pACIO3HABaTh HA YEPTEkKax, MOJEISAX M B PEAIbHOM MHPE MHOTOTPAHHUKH W Tela
BpaIlCHUS;

e OBJIAJICHUE METOJAMH PEIICHHUS 3a7a4 Ha TIOCTPOCHUS Ha M300PaKEHUSAX MMPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHM TOHSTHSAMH O MHOTOTPAHHHUKAX M TeJlaX BpalICHHS U UX
OCHOBHBIMM CBOMCTBAMU;

e OBJAJCHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3aaad; (OpMUPOBAHHE YMEHHS MPOBOJUTH HECIOXKHBIC
JI0Ka3aTeNbHbIE PACCYKICHUS B X0/I€ PELICHUS CTEPEOMETPUUYECKUX 3a]1a4 U 33/1a4 C IPAKTUUECKUM COJIEPIKaHUEM;



e Pa3BUTHE HWHTEJUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYarommxcs, MO3HAaBAaTEIbHOM aKTUBHOCTH,
HCCJIEIOBATENLCKUX YMEHUHN, KpUTUYHOCTU MBIIILIICHUS;

e (opmupoBanue (HyHKIIMOHAIBLHON T'PAMOTHOCTH, PEJIEBAHTHOM T€OMETPHUM: YMEHHE Paclo3HaBaTh MPOSBIICHHUS
FEOMETPUYECKUX MOHSITUH, 0OBEKTOB U 3aKOHOMEPHOCTEHN B PEabHBIX )KM3HEHHBIX CUTYALUSX U MPU U3YUYECHUU
JIPYTUX y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIUPOBAaTh WX Ha SI3BIKE
Tr€OMETPHUH U CO3/1aBaTh FEOMETPUUECKUE MOJIEIH, TPUMEHSATh OCBOCHHBIN T€OMETPUUYECKUM ammapat JiJIsl peleHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U OLEHUBATDH MMOTYUYECHHBIE PE3YIbTaThlI.

OTAnYUTEIPHON OCOOEHHOCTBIO MPOTPaMMBbI SIBJISIETCSl BKJIFOUEHHE B KYpC CTEPEOMETPUU B Hayaje €ro U3y4deHUs
3a/1a4, perraeMbIX Ha YPOBHE HHTYUTUBHOTO MTO3HAHUS, U OMPEICIEHHBIM 00pa30oM OpraHru30BaHHasi paboTa HaJl HUMU, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO U MPOCTPAHCTBEHHOT'O MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHUE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBHUPYET K JaJbHEUIIEMY U3YYECHUIO MPEIMETA.

[Ipeanourenue oTnaércs HArISIAHO-KOHCTPYKTUBHOMY METOJy OOy4Y€HHUS, TO €CTh TEOPETUUECKUE 3HAHUS UMEIOT B
CBOEU OCHOBE UYBCTBEHHOCTH MPEAMETHO-TIPAKTUYECKON JeATEIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPE/ICTABICHUN Y
y4aluxcsl B Kypce CTEpEOMETPUH MTPOBOAUTCS 3a CUET PEIICHUS 3a7]a4 Ha CO3/IJaHuEe MPOCTPAHCTBEHHBIX 00Pa30B U 3a7a4y
Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMH oOpazamu. Cozmanue oOpaza MPOBOIUTCA C OMOPOM HA HATJIATHOCTh, a
orepupoBaHue 00pa3oM — B YCIOBHUSX OTBJICYCHUS OT HAIJISITHOCTH, MBICIIEGHHOTO U3MEHEHHSI €T0 MCXOHOTO COJEPIKAHMUS.

OcHoBHbBIE conepxarenbHble JUHUM Kypca «['eomerpum» B 10-11 kmaccax: «Muororpannukm», «lIpsimbie u
MJIOCKOCTHU B MPOCTPaHCTBEY, «Tena BpaieHus», « BEKTOpbl 1 KOOpIMHATHI B MPOCTPaHCTBE». DOpMUPOBAHUE JTOTUUECKUX
YMEHUM pacipeeisieTcsl HE TOJIBKO MO COACPKATENIbHBIM JIMHUSIM, HO U TIO TOJIaM 0OyUYeHHs Ha YPOBHE CPETHET0 00IIero
o0pa3oBaHUs.

Copnepxanue 00Opa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yjibTaTaM OCBOCHHS paboyell MporpaMmel,
pacrpeenéHHbBIM MO TrojaM OOydeHMs, CTPYKTYPUPOBAaHO TaKUM 00pa3oM, YTOOBI OBJIAJICHUE TE€OMETPUYECKUMHU
MOHATUSIMU W HaBBIKAMU OCYIIECTBJSJIOCh TOCJIENOBATEIbHO M IMOCTYIATENbHO, C COOJIIOJCHUEM TMPUHIMINA
MIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUYAJIMCH B OOIYI0 CUCTEMY T€OMETPUUECKUX MPEICTaBICHUN 00yUYatoImnXcs,
pacmmpsst u yriyosst €, 00pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3U.

VYuebnslii Kypc «BeposiTHOCTB U CTaTUCTHKA» 0230BOTO YPOBHS SIBJISIETCS IPOJOJKEHUEM U PA3BUTHEM OJJHOUMEHHOTO
y4eOHOro Kypca 0a30BOro ypoBHsI OCHOBHOHM mikoJibl. Kypc mpemHazHadueH s (GOpMHUPOBAHUS y OOYYaIOIIMXCS



CTATUCTUYECKOMN KYJIbTYpbI U IIOHUMAHHSI POJIU TEOPUH BEPOSITHOCTEH KaK MaTEMaTUYECKOT0 MHCTPYMEHTA I U3y4CHMS
CIIy4aliHbIX COOBITHI, BEJIMUYMH U InpoleccoB. [Ipu uzydyeHnu Kypca oOoramjaroTcsi MpeACTaBICHUS YUaIlIUXCsl O METoax
UCCIJIEJOBaHMSI ©3MEHYMBOI'O MUPA, PA3BUBAETCS IOHUMAHKUE 3HAUMMOCTH M OOIIIHOCTH MaTEMaTUYECKUX METOIOB IO3HAHMS
KAaK HEOTBEMJIEMOW YaCTHU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, MTOJYYEHHBIX MPU U3YYEHUU Kypca OCHOBHOM IIKOJIBI U Ha
Pa3BUTHE MTPEACTABICHUM O CIIy4alHBIX BEJIMYMHAX U B3aUMOCBSA3SIX MEXAY HUIMHU HA BaXKHBIX IPUMEPAX, CIOKEThI KOTOPBIX
IIOYEPITHYTHI U3 OKPYKAOLIETO MUPA.

B cooTBeTCTBUU € yKa3aHHBIMH LIEJIIMHA B CTPYKTYpE Y4eOHOro Kypca «BeposiITHOCTh M CTaTUCTUKA» CPEIHEN IIKOJIbI
Ha 0a30BOM ypOBHE BBIICIIEHBI CIEAYIOIINE OCHOBHBIE COJlepKaTelibHble JIMHUU: «Ciay4yaliHble COOBITHUS U BEPOATHOCTHY,
«CryyaiiHple BEJIMYMHBI M 3aKOH OOJIBIINX YUCE.

BaxkHyro yacTh Kypca 3aHUMaeT U3y4eHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOTO PaclpeelieHui U 3HAKOMCTBO € UX
HEIPEPBIBHBIMU aHAJIOIaMU — I10KA3aTEJIbHBIM U HOPMAJIBHBIM PaCIIpeICICHUAMM.

Copepxxanue nuaun «CinydaiiHble COOBITUSL U BEPOSATHOCTHY CIIY>KHT OCHOBOM JUIsl (POPMHUPOBAHUS MPEICTABIECHUHN O
pacnpeesieHu BEepOsITHOCTEH MEX]ly 3HAaUEHUSIMU CIy4alHbIX BEJIMYMH, a TaKXKe 3Ta JIMHUS HeoO0XoauMma Kak 0aza i
U3y4EHHUs 3aKOHa OONBIIMX uucel — (yHIaMEHTaJIbHOIO 3aKOHA, JACWCTBYIOUIETO B MPUPOJE U OOIIECTBE M MMEIOLIETO
MaTeMaTHYecKyto popManu3zanuio. Cam 3aK0H OOJIBIIMX YKCEN MPeIaraeTcsi B 03HAKOMUTEIbHON (popMe C MUHUMAJIbHBIM
UCIOJIb30BaHUEM MAaTEMAaTUYECKOT0 opMalin3ma.

TeMsl, CBSI3aHHBIE C HENPEPBIBHBIMU CIIyYalHBIMHA BEIUYMHAMH, aKUEHTUPYIOT BHUMAHUE IIKOJIBHUKOB HA ONTMCAaHUU
Y U3YYEHUU CIy4YalHbIX SIBJCHUH C MMOMOILBIO HEMPEPBIBHBIX (QYyHKIMNA. OCHOBHOE BHUMAHUE YAEISIETCS TOKA3aTeIbHOMY
Y HOPMaJIbHOMY pacIipeiefICHUsIM, IIPU 3TOM MPEANoaraeTcsi 03HaKOMHUTENIbHOE U3yueHUe MaTepuaia 06e3 JoKa3aTelbCTB
MpUMEHSIEMBIX (aKTOB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yebHOM maHe Ha M3ydeHue anreOpsl 1 Hayal MaTeMaTHYeCKOTO aHajau3a Ha 0a30BOM YPOBHE OTBOJUTCS 2 Haca B
Heneno B 10 kiacce u 3 yaca B Henelnto B 11 kimacce, Bcero 3a Ba roja ooydenust — 170 gacos.



Ha u3yuyenne reometpun oTBoauTcs 2 yaca B Hepento B 10 kiacce u 1 yac B Henenmo B 11 kiacce, Bcero 3a aBa roja
o0yuenus - 102 y4eOHBIX yaca.

Ha usyuenue paznena «BeposTHOCTh M cTaTHCTHKa» Ha 0a30BOM ypOBHE OTBOAMTCSA 1 4ac B HENENIO B TEUEHUE
Ka)XJ0r0 rojia 00y4eHusi, Bcero 68 yueOHBIX 4acoB.

COAEPXAHUE YYEBHOI' O KYPCA

Aureopa
10 KJIACC

Yucsia ¥ BbIYMCICHUS

PaunonanbsHbie yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOM, MPOLEHThI, OECKOHEUHbIE MEPUOAUYECKUE POOU.
ApudmeTnueckue onepanuy ¢ palroHaIbHBIMU YHCIaMU, IPe0Opa30BaHusl YUCIOBBIX BhlpakeHUH. [Ipumenenue npobeit
Y IIPOLICHTOB ISl PELICHUS IIPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACICH 3HAHUN U PEaJIbHON KU3HU.

JleiictBuTenpHble yMcia. PanuoHanpHble W UppalMOHalbHBbIE 4YHcha. ApuU(METHYECKHE OIepalud ¢
JNEUCTBUTENbHBIMU unciaaMu. [IpuOnumkEHHbIE BBIYMCICHHS, MpaBUJa OKPYIJICHUS, NMPUKUIKA U OIEHKAa pe3yJbTara
BBIYUCIIEHU.

Crenens ¢ uenbM nokazateneM. CtanaapTHas popma 3anucH JeiCTBUTENbHOTO yncia. Vcnonas3oBaHue noaxoasieit
(bopMbI 3anMCH JEHCTBUTENBHBIX YACEN JIJIsl pELIEHUS MPAKTUYECKUX 3a]a4 U IPEICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM cTeneHu. J(elcTBus ¢ apupMeTHYeCKUMU KOPHIMHU HAaTypajIbHOUM CTETICHH.

CuHycC, KOCMHYC M TAHT'€HC YMCJIOBOT0 apryMeHTa. ApKCHUHYC, apKKOCUHYC, ApKTAHTE€HC YUCIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa U TOXKJIECTBEHHBIE IPEOOPA30OBAHUSI.

[Tpeobpa3oBanre TPUTOHOMETPUYECKUX BhIpakeHUI. OCHOBHBIE TPUTOHOMETPpUUYECKUE (POPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHEHUS. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo THTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.



Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

[TpumeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMATUUECKUX 3a/1a4 U 3a/1a4 U3 pa3INyuHbIX o01acTell HayKu U
pEaIbHOM KU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, cnocoos! 3aganust pynkuuu. ['paduk pynkiuu. Bzanmuo obpatusie GyHKINN.

OO0mnacTh onpeneaeHus U MHOKeCTBO 3HaueHui ¢pyHkuuu. Hynmu ¢pynkuuu. [IpomexxyTku 3HakonoctossHCTBa. YETHBIE
Y HEUETHBIEC (DYHKIUU.

CreneHHast pyHKIUS C HATYpaJIbHBIM U 1ENIbIM TTOKa3zaresieM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpauk KOpHS N-oi
CTEIICHH.

TpuroHomeTpruyeckast OKpy>KHOCTb, OIPEJIEICHUE TPUTOHOMETPUUECKUX (PYHKLIMNA YUCIOBOTO apryMEHTA.

Hayaja MaTeMaTH4YeCKOro aHaIu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHus TOCIEA0BaTENbHOCTEN. MOHOTOHHBIE TIOCIE10BATEIIBHOCTH.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoneuHo yObIBaroas reoMerpudeckas nporpeccus. Cymma
OecKOHEYHO yObIBaIOIIEl reoMeTpudecKkor mporpeccu. opmya CIOXKHBIX MPOLEHTOB. Vcnoap30BaHne NPOrpeccuu 1Jis
pELIEHHUs peAJIbHBIX 3a/1a4 IIPUKIIAHOIO XapaKTepa.

MHokecTBa M JIOTHKA

MHoXxecTBO, oniepaluu HaJ MHOKecTBaMHu. [luarpammel Diinepa—BenHa. [IpuMeHeHue TeOpeTUKO-MHOXKECTBEHHOTO
anmnapara JijIsl OIMCAHMsI peajbHBIX MPOLIECCOB U SBJICHUM, MIPU PELLIEHUH 3a/1a4 U3 JPYTUX Y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIBCTBO.

11 KUIACC

YucJa 1 BbIYUCIEHUS

Harypanbnsbie u uensie yncia. [IpuzHaku 1e1MMOCTH LENbIX YHCEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.
Jlorapudwm yucna. JlecssTuaHbIe U HATypabHbIE JOTapU(PMBI.
YpaBHeHMs U HEPABEHCTBA



[TpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBanue BbIpaXKEHHM, COIEPIKALINX CTEIEHH C PALIMOHAIBHBIM I10Ka3aTeIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TMHEMHBIX YpaBHEHHN. PelieHne npukiaaHbIX 3aa4 ¢ MOMOIIBIO CUCTEMBI IMHEHHBIX YPaBHEHUM.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumMeHeHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHX 334 U 3a/1a4 U3 Pa3IU4HbIX 00nacTen
HAYKHU U PEAIbHOM KU3HU.

DOyHkuuu U rpadpuku

Oynkuus. [lepuoauueckue pynkiuu. [IpoMexyTKd MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl 1 MUHUMYMBbI (DYHKITHH.
Haubonbiiee n HaMeHbllIee 3HaUeHHE (PYHKIUU Ha IPOMEKYTKE.

Tpuronomerpruyeckue QyHKIUU, UX CBOMCTBA U IPaPUKU.

[Toka3zaTtenbHas u Jorapupmuueckas QyHKINN, UX CBOWCTBA U rpauKH.

Hcnonb3oBanue rpadukoB GYyHKIMMA 71 peIICHUs YPAaBHEHUN U JIMHEUHBIX CHCTEM.

Hcnonp3oBanue rpa@ukoB (YHKIMHA JIs UCCIEIOBaHMS IMPOLIECCOB U 3aBHUCUMOCTEH, KOTOpbIE€ BO3ZHUKAIOT NpPHU
pEILICHUH 3aJa4 U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON )KU3HHU.

Hauvaja MaTeMaTH4eCcKOro aHajimn3a

HenpepoiBHble (yHKIMHU. METOA UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eomerpudeckuii U GU3NUECKUI CMBICT TIPOU3BOTHOM.

[TpousBoaHble 31eMeHTapHbIX (QyHKIUH. DopMysbl HaX0XKAEHUS MPOU3BOIHON CYMMBbI, IPOU3BEACHHUS U YaCTHOTO
(GyHKUIHH.

[IpumMeHeHune npou3BOIHOM K HCCIEAOBAHHUIO (PYHKIIMIA HA MOHOTOHHOCTB U 3KCTpeMyMbl. HaxoxkaeHre Hanbobero
Y HaUMEHBIIETo 3Ha4YeHUs PYHKIIMU Ha OTPE3KE.

[IpuMeHeHne NpOM3BOJHOM ISl HAXOXKIACHHUS HAWIYYIIEro PEIICHHs B NPUKIAJAHBIX 3aJa4dax, Ui ONpeNesICHUs
CKOPOCTH TIpoIiecca, 3a1aHHOT0 (PopMyIioi miu rpaduKoM.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.



HHTerpai, ero reoMeTpudecKuii 1 pu3ndecKkuii cMbIcil. Beruncnenue uarerpana mo ¢popmyne Herorona—Jleionuna.

I'eomeTpus
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TOHSATHUSI cTepeoMeTpuu. Touka, mpsiMas, MJIOCKOCTb, MPOCTpaHCTBO. [loHATHE 00 akCMOMAaTUYECKOM
MMOCTPOECHHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX.

B3auMHOe pacnoniokeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, TAPATUIEIbHBIE U CKPEIIUBAIOIINAECS MPSAMBIE.
[TapannenbHOCTh NPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapasuielibHbIE MPSMBIE B IPOCTPAHCTBE; MapalIeIbHOCTh TPEX
NpSIMBIX; TAPaJUIENbHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C COHANpPaBJICHHBIMU CTOPOHAMHU; YIoJl MEXAY MNpPSIMBIMU B
npoctpancTBe. [lapamienbHOCTh TMJIOCKOCTEW: TapalyiebHbIE TUIOCKOCTH; CBOWCTBA MapajUICNbHBIX IIJIOCKOCTEM.
[IpocTeiiue MpoCcTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETpajdap, KyO, napauiesenunea; NIOCTPOSHUE CCUCHUH.

[leprieHIUKYISIPHOCTD MPSIMON U IIJIOCKOCTHU: MEPIIEHINKYIISIPHBIE IPSMbBIE B IPOCTPAHCTBE, MIPSMbIE NTapajlIeIbHbIEC U
NEPIEHIUKYJIAPHbIE K IUIOCKOCTH, NPU3HAK NEPHEHIUKYJISIPHOCTA NPSMOM M IUIOCKOCTH, TEOpEMa O MPsAMOU
MEPIIEHAUKYJIIPHOMN IVIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEXY IPSMOU U INIOCKOCTHIO; IBYTPAHHBIN YrOJI, TUHEHHBIN
yIoJI ABYTPaHHOro yria. [lepnenanKysnsap u HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TIOCKOCTH, PACCTOSTHUE OT MPSIMOU 10
MJIOCKOCTH, MPOEKIUs (GUrypbl Ha MIIOCKOCTh. [leprneHIuKyISIPHOCTh IJIOCKOCTEH: MPU3HAK MEPHNEHIUKYJIIPHOCTU ABYX
II0cKocTer. Teopema o TpEX MepHeHIUKYIIsIpax.

MHoOrorpaHHuKH

[loHaTHE MHOTOTpAaHHUKA, OCHOBHBIC 3JIEMEHThI MHOTOTPaHHUKA, BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOIPAHHUKH,
pa3BépTka MHOrorpanHuka. [Ipuszma: N-yrojpHasi mpu3Mma; rpaHd M OCHOBAHMS MPU3MBI; MpsMasi U HAKJIOHHAsI MPU3MBI;
OOKOBas U MOJIHAS TOBEPXHOCTH Mpu3Mbl. [lapanienenunesn, npsMoyroJibHbIN apajuieNenunea u ero croictra. [lupamuna:
N-yroibpHas MUpaMHIa, TPAaHU U OCHOBAHHME MUPAMHUJbI, OOKOBas W TOJHAS MOBEPXHOCTh MUPAMHJBI; MPaBUIbHAS H
yced€HHasi nupamMuga. OJIEMEHThl MpU3Mbl W nupaMubl. lIpaBUiIbHbIE MHOTOIPAHHUKHU: TOHSITUE MPABUIHLHOTO
MHOTOTPAaHHMKA; TpaBWJIbHAs MpU3Ma U MpaBWIbHAs MUpaMUJIa; MpaBWIbHAs TPEYroyibHas MUpaMulia U TPaBUIbHBIN



TeTpasap; KyO. IlpencraBieHue o MpaBWIBHBIX MHOTOIPAHHUKAX: OKTa’ap, NoAeKadap U ukocadap. CedeHus nNpus3Mbl U
IUPAMU/IBL.

CuMmMmeTprs B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSAMOM, IUIOCKOCTH. DJIEMEHTbl CUMMETPHM B
nupamMuaax, napajienenunenax, IpaBuIbHbIX MHOTOTPaHHUKAX.

Brruncnenue 371€eMEHTOB MHOTOTPAHHUKOB: pEOpa, muaroHanu, yribl. [lmomaas G0KOBOW MOBEPXHOCTH M IMOJIHOM
HNOBEPXHOCTU MPSAMOM MPHU3MBI, IUIOIIAJh OCHOBAHWW, TEOpeMa O OOKOBOM IMOBEPXHOCTH NHpsAMOM mpu3Msbl. Ilnomans
OOKOBOI OBEPXHOCTHU U MOBEPXHOCTH MPABUIBHONW MUpaMUbI, TEOPEMA O IJIOLAAN yceu€HHOM nupamuabl. [lonarue 06
00béMe. O0BEM TUpPAMUIBI, IPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMIEHUSI MEXKAY IIOMAIMU TOBEPXHOCTEN, 00BEMAaMHU MOAOOHBIX TEN.

11 KIIACC

Tesia Bpalmenus

[Munuaapryeckas MOBEPXHOCTh, 00pa3yrolye UIMHAPUIECKON MOBEPXHOCTH, OCh IIMIMHAPUYECKON MOBEPXHOCTH.
[Munuuap: ocHOBaHMS U OOKOBasl MIOBEPXHOCTh, 00pa3yolias U 0Ch; IJIOMaAb OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konudeckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh W BEPIIMHA KOHUYECKOW TOBEPXHOCTH.
Konyc: ocHoBaHue W BepiMHa, 00pa3yrolias U OCh; IUIONIAAb OOKOBOM M MOJHOW MOBEPXHOCTU. YCEUYEHHBIN KOHYC:
oOpa3yrollne U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUaMeTp; IUIONIaJb MOBEPXHOCTH cdepbl. B3aumuHoe pacnosnoxkeHue cdepbl U
IJIOCKOCTH; KacaTesbHas INIOCKOCTh K cepe; miomaab chepsl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KomOuHanmu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMMMCAHHBIN OKOJO cdephl; chepa, BIUCAHHAS B
MHOTOTPAaHHHUK, WJIA TEJIO BpaIICHUS.

[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME PSIMOYTOILHOTO MapasuieienuIea u
cnenctus u3 He€. O0bEM HMIIMHIpA, KoHyca. OO0BEM 11apa U mionaab cepsl.

[TonoOnbie Tena B npocTpancTBe. COOTHOILICHHS MEXY IUIOMIAAIMU MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEJ.



Ceuenus uunuHApa (mapawieJbHO M TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca (MmapajuielIbHO€ OCHOBAHHUIO U
MPOXO/IsIlee Yepe3 BEPIIUHY), CEUCHHUS 1Iapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd U B mpocTpaHcTBe. CloKeHHWE W BBIYMTAHUWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Pasnoxenue BekTopa 1o TpéM HEKOMIUIaHApHBIM BekTopam. IIpaBuio mapamienenunena. Pemenue 3amay, CBI3aHHBIX C
NpUMEHEHUEM TMpaBuil JCHCTBUU ¢ BekTopamu. lIpsmoyronpHas cucrema KoopAuMHAT B mpocTpaHcTBe. KoopauHaTs
BekTopa. [IpocTeitiue 3aaun B KoopAuHaTaxX. YToa Mexay Bekropamu. CKajasipHOE MpOU3BeieHHEe BEKTOPOB. Briuncienue
YTJIOB MEXTY MIPSMBIMH U TNIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METO/I MPU PEIICHUN F€OMETPUUYECKUX 3aad.

BeposiTHOCTH U CTATHCTHKA
10 KJIACC

[IpencraBieHne JaHHBIX C MOMOIIbIO TaOnui U guarpamMm. CpenHee apu@MmeTHUecKoe, MenuaHa, HauOoJblIee U
HauMEHbIIIee 3HAYCHMsI, pa3Max, JUCIEPCUsl U CTAaHJApPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

Crny4daifHble SKCIIEpUMEHTHI (OMBITHI) M CiIy4alHbIe COOBITHS. DJEeMEHTapHbIe COOBITHS (MCXObl). BeposTHOCTH
ciiy4ailHOro coObITHs. BiM30CTh YacTOTBI M BEPOSATHOCTH cOObITUNA. CiydaliHbIE OIBITHI C PABHOBO3MO>KHBIMU
3J€MEHTapHBIMU COOBITUSMU. BeposSTHOCTH COOBITHIA B ONBITaX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepauuu HajJ COOBITHSIMH: TEpeceyeHHe, OObEeIMHEHUE, MPOTUBOINOJIOXKHBIE cOObITHS. Jlnarpammer Oiiiepa.
dopmyia CI0KEHUSA BEPOATHOCTEMN.

VYcil0BHass BEPOSTHOCTb. YMHOXKEHUE BEpOATHOCTEU. JlepeBOo ciydailHOro jskcnepuMmenTta. @opmyna IOJHOU
BepoATHOCTH. HezaBucumMble COOBITHS.

KomMOunaropnoe npaBuiio ymHoxkenus. llepecranoBku u ¢akropuan. Yuciao coueranuit. TpeyronbHuk [lackans.
®opmyiia 6unoma HerotoHa.

bunapHbIil ciy4ailHblii ONBIT (MCHBITaHUE), ycnex W Heynadya. HesaBucumble ucnbiTanus. Cepusi HE3aBUCUMBIX
UCIIBITaHU 10 IepBoro ycrnexa. Cepusi HE3aBUCUMBIX HUCTIBITAaHUN bepHyIuu.



Cnyuaiinas BennuuHa. Pacnipenenenue BeposiTHoctel. Jluarpamma pacnpenenenus. [Ipumepsl pacnpenenenuii, B ToMm
quciie, TeOMETPUUECKOE U ONHOMHAIIBHOE.

11 KIIACC

UucioBble XapaKTEpPUCTHKU CIyYalHBIX BEJIMYMH: MATEMATHYECKOE OXUAAHUE, JIHUCIIEpCHs M CTaHIapTHOE
OTKJIOHEHHE. [IpuMepsl MPUMEHEHHsT MaTEMaTUYECKOTO OKHMJAHWSA, B TOM YHMCJE B 33/a4ax U3 MOBCEIHEBHOM XU3HU.
MatemaTtnueckoe oxujaHue OMHApHON CIy4aliHOM BETMYMHBI. MaTeMaTH4ecKoe 0XKHIaHuEe CyMMBbI CIy4YailHbIX BEJIHYUH.
MaTeMaTuyeckoe OKuJaHuE U AUCIEPCUs FTEOMETPUUECKOT0 U OMHOMHUAIBHOTO paclpeiesIeHUN.

3aKkoH OOJIBIIMX YUCET U €ro POJIb B HAyKe, MPUPOJIe U o01iecTBe. BRIOOPOUHBINM METOT UCCIIEIOBAHUIM.

[IpuMepbl HENPEPBIBHBIX CIyYaWHBIX BEIWYWH. lIOHATHE O IUIOTHOCTH pacmpenencHus. 3aJadd, MPUBOIAIINE K
HOPMaJbHOMY pacnpenesieHuto. [IonaTre 0 HopManbHOM pacupeIeIICHUH.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro npeaMera «MaremaThka» JOKHO O0O€CleUMBaTh JOCTHIKEHHE HAa YPOBHE CPEAHEro OOUIEero
00pa3oBaHMsI CIEAYIONINX TUYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS MPOrpaMMbl yueOHOro nmpeamMera « MaTemMaTHKay XapaKTepU3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUMCKOTO
oO11ecTBa, MPEJCTaBICHUEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJICHHM, IPOLEaAyp
rpaXkAaHCKOro o01ecTBa (BbIOOPHI, OMPOCHI M Mp.), YMEHHUEM B3aUMOJCHCTBOBATH C COIMAIBbHBIMH HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHUEM.

[TaTproTyeCcKOE BOCIIUTAHNUE:



c(hOpMHUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON UIACHTUYHOCTH, YBOXXEHHUS K MPOIIIIOMY U HACTOAIIEMY POCCUHCKOM
MAaTE€MATHKH, I[IEHHOCTHBIM OTHOIIEHHUEM K JIOCTHXKEHUSIM POCCUUCKMX MaTEMAaTUKOB M POCCHUMCKOW MaTEeMaTH4YeCKOM
IITKOJIbI, K MCITOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HayKaX, TEXHOJOTHIX, cpepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapoaa; C(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTr0 TOBEJCHHMS, CBSI3aHHOTO C IMPAKTUUYECKUM MPUMEHEHUEM JIOCTHXKEHUM HAyKU U JEATEIBHOCTBHIO Y4YEHOTO;
OCO3HaHHMEM JIMYHOT'O BKJIaJIa B IOCTPOSCHHUE YCTONIMBOIO OYAYIIEro.

OCTEeTUUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHpPY, BKJIIOYAs 3CTETHUKY MaTeMaTHYECKMX 3aKOHOMEPHOCTEM, OOBEKTOB, 3ajiad,
pelIeHU, pacCykACHUI; BOCHIPUUMYNBOCTHIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMuHbIX BUJIOB HCKYCCTBA.

dDU3NYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTEMAaTHUECKHE 3HAHUS B MHTEpEcax 3JI0POBOT0 M OE€30I1acHOro odpasa
JKW3HU, OTBETCTBEHHOI'O0 OTHOIICHUSI K CBOEMY 3J0POBbIO (37I0pOBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHSATUU U
OT/bIXa, peryisipHas (ui3nueckas aKTUBHOCTh); (PU3UYECKOTO COBEPIICHCTBOBAHMS, MPU 3AHATUSIX CIOPTUBHO-
03JI0pPOBUTEIILHOU AEATEIBHOCTBIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOMS; HHTEPECOM K pas3uyHbIM chepaMm mpodeccnoHaabHOM
NEATEIIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ MPUIOKEHHUSIMU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOp Oymyliei
npodeccur U peain30BbIBATH COOCTBEHHBIC XU3HEHHBIE IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTUYECKOMY
00pa30BaHUI0 W CaMOOOpa30BaHUIO HAa MPOTSHKEHUM BCEH KU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B PEIICHUH
MPAKTUYECKUX 3a7a4 MaTEeMaTUUYE€CKOW HaIIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOpPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpbl, TOHUMAHUEM BIUSHUS COIMATBLHO-IPKOHOMHUUYECKUX MPOIIECCOB Ha
COCTOSTHHE TIPUPOTHOM U COITMATIBLHOM Cpe/ibl, 0OCO3HAHUEM II100aIbHOTO XapaKTepa HKOJIOTUUECKUX MPO0JIeM; OpUEHTaLIUEH
Ha MIPUMEHEHNE MaTeMaTUUECKUX 3HAHUM Il PEIIeHUs 3a/1a4 B 00IaCTH OKPYXKAIOIIEH CpeIbl, TUTAHUPOBAHUS MOCTYITKOB
Y OIIEHKHU X BO3MOXHBIX MOCIEICTBUI JJIsI OKPYKAIOIIEH CPEbl.

[leHHOCTH HAYYHOTO MMO3HAHUS:



c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH U
OOIIIECTBEHHON MPAKTHKW, MOHMUMAaHUEM MaTEMaTHYECKONM HayKh Kak c(hepbl 4elIOBEUECKOW MESITeIbHOCTH, JTaloB e
Pa3BUTHS U 3HAYMMOCTH JIJIS1 PA3BUTHS LIMBUIIM3AIMH; OBJIAJICHUEM SI3bIKOM MaTeMaTHUKH U MaTeMaTUYEeCKOU KyJIbTYpPOM Kak
CpPEACTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBIATH MPOCKTHYID U  HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHWUBUyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ysibTaThl OCBOEHUSI TMporpaMMmbl yueOHOro mpeamera «MaremaTukay XapaKTEepU3YHOTCA
OBJIQJICHUEM YHUBEPCAJIbHBIMU HO3HAGAMETAbHLIMU OCUCMBUAMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU,
VHUBEPCATIbHLIMU PeRYTIIMUBHBIMU OCtiCMBUAMU.

1) Vuuseepcanvuvie noznasamensHsle delicmsus, obecneuusaiom Gopmuposanue 6a308vix KOCHUMUBHBIX NPOYECCO8
obyuarlowuxcs (oceoenue Memooo8 NOZHAHUSL OKPYIHCAIOUe20 MUpd; HpUMEHeHUe J102U4eCKUx, UCC1e008amenbCKux
onepayuii, ymenuil pabomams ¢ ungopmayueii).

ba3oBrie ornueckue AeUCTBUSA:

e BBIABIISITH U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MaTEMAaTUYECKUX OOBEKTOB, TOHATHH, OTHOIICHUNA MEXITY
NOHATUSIMU; (HOPMYJIUPOBATH OMpPEACICHUSI TMOHATUN; yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiaccUUKaINH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATH U TPEOOPA30OBHIBATH CYK/ICHHUS: YTBEPAUTEIbHbBIC U OTPUIIATEIIbHbBIC, CAMHUYHBIC,
YacTHBIC U 00IIKeE; YCIOBHEIE;

e BBISBIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (aKkTax, JaHHBIX, HAOIIOICHUIX U
YTBEPKACHUSX; IPEeAJIaraTb KPUTEPUU JIJI BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

e J€NaTh BBIBOJIBI C WCMOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTUBHBIX YMO3AaKIIOYEHUM,
YMO3aKJIFOUYEHUH 110 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSTENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUU (MpsIMbIE M OT MPOTHUBHOIO),
BBICTpanBaTh apryMEHTAIIUIO, IPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBO/JIbI;



BBIOMpATH CrIOCO0 perieHus yueOHoM 3aaun (CpaBHUBATH HECKOJILKO BapUAHTOB PEIICHMs], BRIOMpaTh Hanbosee
MOAXOSIINN ¢ yUETOM CaMOCTOSTENIbHO BBIIEIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCILCKHUC HGﬁCTBHH:

WCITOJIB30BaTh  BOIPOCHl KaK HCCIEAOBATEIIbCKUHA WHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKcupylonme MPOTHUBOPEYHE, MPOOJIeMy, YCTaHABIMBAaTH HCKOMOE U JaHHOE, (OpMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHUE;

IIPOBOJUTH CAMOCTOSATEIBHO CIUNIAHUPOBAHHBIA JKCIIEPUMEHT, MCCIEIOBAHUE IO yCTAHOBJICHHUIO OCOOCHHOCTEH
MaTEMaTHYECKOTO0 OOBEKTa, SIBICHHS, IPOIECCA, BBISBICHHIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SBICHUSIMH,
MIPOIIECCaMU;

CaMOCTOSITENIbHO (pOpMYJUPOBaTh OOOOIIEHHS U BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOIO HAOIIOCHUS,
UCCJIEIOBAHMUSI, OIIEHUBATH JOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IICHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOIIECCA, & TAKKE BBIIBUTATh MPEAMNOIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSX.

Pabota ¢ undopmarueii:

BBISIBIIATD Je(hUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIs OTBETA HA BOMPOC U JIJISl PEIICHUS 3a/1a4K;
BBIOMpATh WHOOPMAIIMI0O U3 HUCTOYHUKOB PA3MUYHBIX THUIIOB, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATH U
UHTEPHPETUPOBATH MH(GOPMAIIUIO PA3IMYHBIX BUIAOB U (POPM IIPE/ICTABIICHNUS,

CTPYKTYpUpPOBaTh MH(OPMALIUIO, TPEACTABIATh €€ B pa3IMYHBIX (popMax, UILTFOCTPUPOBATH IpadUUECKH;
OIICHUBATh HAAEKHOCTh UH(POPMALIMH TIO CAMOCTOSITEIFHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

2) VHusepcanvhvle KoOMMyHUKamueHole Oelicmeus, 00eCnevusaom cooOpMUpoOBaHHOCMb COYUALIbHbIX HABLIKOG

00yuarOUWuUxcs.
Ob6mieHue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCJIOBHUSIMU U UEISIMU OOUIEHUS; SICHO, TOYHO,
I'PAMOTHO BBIPAKAaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U MMCBMEHHBIX TEKCTAX, JABATh MOSICHEHUS 10 X0y PELIECHUS
3a/1a4d, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0Jle OOCYyXJeHHs 3aJaBaThb BOMNPOCHl IO CYIIECTBY OOCYXJIaeMOM TeMbl, MpOOJIeMbl, peliaeMod 3aaayd,
BBICKA3bIBaTh WJCH, HAIIEJICHHBIE HA MOWUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHHUS C CYXKICHUAMHU JIPYTHX



YYaCTHUKOB JIMajiora, OOHapy»XuBaTh PAa3IMYM€ M CXOJCTBO MO3UIMH; B KOPPEKTHOH (opme (GopMynrpoBath
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUs, POEKTA; CAMOCTOSTEILHO BHIOUPATH
dbopmMat BBICTYIUICHHS C YIETOM 33124 MPE3CHTAIUNA U OCOOSHHOCTEH ayTUTOPHUH.

CoTpyIHHUYECTBO:

MOHUMATh U UCMHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIyAIbHON PabOTHI MPHU PEIlIeHUH YyYeOHbIX 3a/1a4;
MPUHUMATh 11€J1b COBMECTHOW NESTENIbHOCTH, IMJIAHUPOBATh OpPraHU3alMI0 COBMECTHOM paboThl, paclpeneisTh
BU/JIbI paboOT, TOrOBapUBATHCA, 00CY X AATh MPOLECC U pPe3yabTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBAaTh B TpyHmnoBbiX ¢dopmax padboThl (0OCYyKJeHHs, OOMEH MHEHUW, «MO3TOBBIC IITYPMb» U HHBIC);
BBINIOJIHATH CBOIO YacTh PabOThl U KOOPAMHHPOBATH CBOM JEHCTBUA C IPYTUMHU YJIE€HAMU KOMAaHbI; OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO KPUTEPUAM, CHOPMYJINPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBUS.

3) Vhusepcanvuvie pecynsamusHvle oelicmaus, 006ecneuusarom opmuposane CMulCi08blX YCMAHOBOK U HCUZHEHHBIX
HABLIKOG TUYHOCHU.
Camoopranuzanus:

COCTABJISITh IUJIAH, aJiTOPUTM PEIICHUS 3aJa4yH, BHIOMPATHh CIOCOO pEeIIeHUs C YYETOM HMEIOIIUXCS PECYPCOB U

COOCTBEHHBIX BO3MOKHOCTEM, apTyMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHU IO3HABATEIHHOM pedIEKCUU KaK OCO3HAHMSI COBEPIIAEMbIX JEUCTBUU U MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJITATOB; BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIECca U pe3ysIbTara pelieHus
MaTeMaTUUYEeCKOHN 3aJ1auM;

MPEABUMIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh P PEIICHUH 3aa4l, BHOCUTh KOPPEKTUBHI B AEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LU U YCIOBUAM, OOBSCHITh MPUUUHBI JOCTHKCHUS WJIM HETOCTUKEHUS
pe3yJbTAaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



OcBocHue y‘{€6HOFO KypcCa «Aﬂre6pa N HaddJla MAaTCMATHUYCCKOI'O aHAJIM34d» Ha YPOBHC CPCAHCTO O6III€I‘O
06p3,30BaHI/I$I JOJDKHO o0ecIeynBaTh AJOCTHKCHHUC CIICAYIOIIUX ITPCAMCTHBIX 06p3,30BaT€JII)HI)IX PE3YJILTATOB:

10 KJIACC

e Yuciaa u BbIYUCICHUSA

o OmnepupoBaTh MOHATUSMHU: PALMOHAIBHOE M JEUCTBUTEIBHOE YMCIO, OOBIKHOBEHHas M JECATUYHAS TpOOb,
IIPOLICHTHI.

o BrmonuaTe apudmMernyeckue onepanuy ¢ palrioOHaAIbHBIMU U JE€MCTBUTEIbHBIMU YHCIAMU.

o BbimonHATe npuONMXKEHHBIE BBIUMCICHUS, HUCIHOJB3YS MpaBUia OKPYIJIEHMsS, JAeNaTh NPUKHUIKY M OLEHKY
pe3yJbTaTa BEIYMCICHUM.

o OmnepupoBaTh NOHATUSMHU: CTENEHB C LIEJIBIM [MOKA3aTENEM; CTaHAapTHAs (hopMa 3aMKUCH ACHCTBUTEIBHOTO YHUCIIA,
KOPEHb HAaTypaJbHOW CTENEHH; UCIOIb30BaTh NOAXOIAILYI0 (POpMY 3amucH IEHCTBUTENIBHBIX YUCEI ISl peLICHHUS
[IPAKTUYECKUX 3a/1a4 U [IPECTABIICHUS JaHHBIX.

o OnepupoBaTh NOHATHIMH: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YIJIA; HCIOIb30BATh 3aIIUCh IIPOU3BOJIBHOTO
yria yepe3 oOpaTHble TPUTOHOMETPUYECKHE (PYHKIUU.

e YpaBHeHHUS M HEPABEHCTBA

o OmnepupoBaTh NOHATHSAMHU: TOXJIECTBO, YPaBHEHHUE, HEPABEHCTBO; LEJNOE, PALMOHAIBHOE, HPPALUOHAIBHOE
YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

e BrimonHsaTe npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH U pelIaTh TPUTOHOMETPUYECKHE YPABHEHUS.

e BrimonHsATe npeoOpa3oBaHus LEbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U PEIIaTh OCHOBHBIEC THUIIbI
LEJIbIX, PAMOHAJIBHBIX U UPPALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB.

o IlpumeHsTH ypaBHEHUS U HEPABEHCTBA JUIsl PEILIEHUS MAaTeMaTHYEeCKUX 3ajad M 3aJad U3 pazIU4HbIX oOiacTei
HayKH U pEAIbHOW JKU3HU.

e MogenupoBaTh pealibHble CUTYallMM Ha fA3BIKE anreOpbl, COCTABIATH BBIPAKEHUS, YPABHEHUsI, HEPABEHCTBA I10
YCIIOBHIO 33J]a4M, UCCIEA0BATh MOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAaHUEM amnmnapara aareOpsl.

o MyHKUUM U TPAPUKH



OnepupoBaTh NOHIATUAMU: QPYHKIIUS, CIIOCOOBI 3a/1aHusl (YHKIUU, 001aCTh ONPEEICHUS U MHOXKECTBO 3HAUCHUI
byHKIUY, Tpa@uk QyHKIMH, B3aUMHO 0OpaTHbIE (DYHKITUH.

OnepupoBath MOHATUAMU: YETHOCTh U HEUETHOCTh QYHKIUU, HYJIU (QYHKIIMH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.
Hcnons3oBath rpaduku GyHKUINN A peICHUS] YpaBHEHHIA.

Ctpouts W yuTaTh TpaduKU JTUHEHHOW (PYHKIMH, KBaAPaTUYHONW (PYHKUIMH, CTENECHHOW (PYHKIMHU C IEIbIM
MOKA3aTEIIEM.

Hcnonb3oBath rpaduku GyHKIUN I UCCIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEN MPHU PEIICHUH 33]1ay U3 IPYTUX
y4eOHBIX MPEAMETOB U PEATbHOM KU3HU; BBIPAXKATh (DOpMySIaMU 3aBUCUMOCTH MEXIY BEIUUHMHAMMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh NOHATUSMHU: MTOCIEA0BATEILHOCTD, ApU(PMETHUECKAS U TEOMETPUUECKAsi TPOTPECCHUM.

OmnepupoBaTh MNOHATUSAMHU: OECKOHEUHO YObIBarollas TIeOMETpUYecKas MpOorpeccus, CyMMa OECKOHEYHO
yOBIBaIOLIE reOMETPUUECKON IPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEILHOCTEN M MPOTPECCU Il pElIeHUs pealbHBIX 3aJad MHPUKIIAHOTO
Xapakrepa.

MHokecTBa M JIOTHKA

OnepupoBath MNOHATUSMH: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH alnapaT JJIsl OMIMCAHMS PEAJIbHBIX IIPOLIECCOB U SIBJICHU, IPU pELICHUU
3a/1a4y U3 APYyrux y4eOHbIX MPEAMETOB.

OnepupoBath MOHATUSIMU: ONIPENEIEHUE, TEOPEMA, CIIEICTBHE, JOKA3ATEIbCTBO.

11 KJIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHSATUSIMU: HATypaldbHOE, LIEJIO€ YMCIO; HMCIOJb30BAaTh MPU3HAKU JEIMMOCTH LEIbIX YHUCED,
pa3J10>KEHUE YKCia HA MMPOCThIC MHOXKUTEIH JIJIs PEIICHUs 3a/1a4.

OnepupoBaTh MOHATHUEM: CTENIEHD C PAITMOHAJIBHBIM MTOKA3aTEIIEM.



OmnepupoBaTh MOHATUIMMU: JIOTAPU(PM UUCIA, AECITUYHBIE U HATYPAJIbHBIE JJOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[TpuMeHATH CBOWMCTBAa CTENEHU ISl NMPeoOpa3oBaHUsl BBIPAKEHUMN; ONEPUPOBATh MOHATHUSMHU: MOKA3aTEIbHOE
YPaBHEHME U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI IOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.

BemonusaTe  mpeoOpa3oBaHMS — BBIPAKEHHUN,  COAEpXKAIIMX  JIOTapu(MBbI;  ONEpUPOBATH  MOHATHSIMHU:
jgorapu(pMUUECKOe YpaBHEHME U HEPABEHCTBO; pEIIATh OCHOBHBIC THIIBI JIOTAPU(PMHUUECKUX YpPaBHEHUH U
HEPaBEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHAMH: CUCTEMA JIMHEMHBIX YPABHEHHU M €€ PELICHHE; WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX
YPAaBHEHHM I PEIICHUS IPAKTUYECKUX 3a7a4.

HaxoauTe perieHus mpoCcTeNInX CUCTEM U COBOKYITHOCTEN pAllMOHAIBHBIX YPABHEHUM U HEPABEHCTB.
MonenrpoBaTh peajbHblE CUTyallUd Ha f3bIKE alreOpbl, COCTaBIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI 110 YCIOBUIO 33/1a4U, UCCIIEI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM allllapara aareopsl.
@OyHkuHuu U rpadpuku

OmnepupoBaTh NOHATUAMU: NIepUoANYecKas QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, TOYKH 3KCTpEMyMa
¢byHKIMKM, HanOoJIblIIee M HAaUMEHbIlIee 3HaUeHUs! QYHKLHUU HA TPOMEXKYTKE; UCIOIb30BaTh UX JJIsl UCCIIEOBAHUS
byHKIIMU, 3a]TaHHON TpadUKOM.

OnepupoBaTh MNOHATHAMHU: TpaUKH TOKA3aTEIbHOM, JOrapu(p)MUYECKOH W TPUTOHOMETPUYECKUX (YHKIIMIA;
U300pakaTh UX HA KOOPAMHATHOM IJIOCKOCTH M UCIOJb30BaTh JIJIsl PEIICHUS YPABHEHUN U HEPABEHCTB.
N300pakaTh HA KOOPAMHATHOW TUIOCKOCTU TpaUKW JUHEHHBIX YPABHEHHM U WCIIOJNB30BATh WX JUJIS PEIICHUS
CUCTEMBI JIMHEWHBIX YPABHEHHUM.

Hcnonb3oBathk rpaduku PyHKIUHI 1715 KCCAEA0BAaHUS MPOLECCOB U 3aBUCUMOCTEN 13 APYTUX YUEOHBIX JUCIUIIINH.
Hauyana MaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh MOHATUSIMH: HENpPepbIBHAS (PYHKIUS; MPOU3BOJHAS (PYHKIMU; KCIOJIb30BATh F€OMETPUUECKUUN U
(bu3NYeCKUil CMBICT TPOU3BOTHOM TSI PEIICHUS 3a/1a4.

HaxoauTs mpou3BOJHbIE 3JIEMEHTAPHBIX (PYHKIMNA, BBIYUCIATH MPOU3BOIHBIE CYMMBI, POU3BEIECHUS, YACTHOTO
(GyHKUIHHA.



Hcnonb30oBaTh MPOU3BOJHYIO JJIsi HCCleNOBaHWA (YHKIMM HAa MOHOTOHHOCTh M OKCTPEMYMbI, TPUMEHSTh
pe3yabTaThl KCCIAEAOBAHUS K MOCTPOEHUIO TpaduKOB.

Hcnonp30BaTh NPOU3BOAHYIO JJISI HAXOXKJICHHS] HAWJTYUILIETO PEIICHUS B MPUKJIAJHBIX, B TOM YUCJE COLUATIbHO-
PKOHOMHUYECKHUX, 33a4ax.

OmnepupoBaTh MOHATHAMH: IMEPBOOOpa3Hasi M HMHTErpaj; MOHWMATh TEOMETPUYECKUH U (PU3NYECKUI CMBICH
WHTErpana.

Haxonutb nepBooOpa3Hble 3JIEeMEHTAPHBIX (DYHKIIHM; BRIUUCISATH HHTErpai no popmyne Herorona—Jleionuna.
PemaTe npukiaaHble 3aja4l, B TOM YHCIIE COIMATbHO-3KOHOMUYECKOTO U (PM3HUECKOT0 Xapakrepa, CpeACTBaMu
MaTEMaTUYeCKOro aHaJIu3a.

HPEIMETHBIE PE3YJIBTATDI kypca «I'eometrpusi».
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSIMasi, INIOCKOCTb.

[IprMEHATH aKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX IIPU PELICHUHU N'€OMETPUYECKUX 3a1a4.

OnepupoBath NOHATUSMH: [TAPATUIETBHOCTh U NEPIIEHIUKYJISIPHOCTD MPSMBIX U INTIOCKOCTEM.

KnaccuduimpoBats B3auMHOE pacrooKeHNUE MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATUAMU: ABYTPAHHBIA yroJl, TPaHU ABYTPAaHHOIO yIiia, pedpo ABYTPaHHOTO yTila; JIUHEUHBIN YroJl
JIBYI'PAHHOTO yTJiIa; rpajyCHas Mepa JBYI'PaHHOIO yrija.

OnepupoBath MOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKJIbIA MHOTOTPAaHHUK, 2JIEMEHTHI MHOTOIPAHHHMKA,
IIPAaBWJIbHBIA MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHbBIE BU/Ibl MHOTOTPAHHUKOB (MUpamMuaa; Npru3Ma, NpsMOYTOIbHBIN Mapasienenunes, Kyo0).
KnaccuduimpoBarb MHOTOIpaHHHMKHM, BBIOMpasi OCHOBAHMS sl KiacCU(UKALMKU (BBIMTYKJIbIE W HEBBIMYKIIbIC
MHOTOI'PAaHHHKH; TPaBUJIbHBIE MHOIOTPAHHUKH; MIPSIMBIE U HAKJIOHHBIE TIPU3MBI, ITapaJICICIUIIEbI).
OnepupoBaTh MOHATUAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHU M, UCTIONB3YS METO/, CJIEIOB.



CtpouTh ceyeHUss MHOTOTPAHHUKOB METOJOM CJIE/IOB, BBIMOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHHU3Y.

PemaTe 3a1au1 Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3liaM WIH alropuTMam, MPUMEHsS U3BECTHbBIE
aHAJTMTUYECKUE METO/IbI MIPY PEIICHUH CTaHJIAPTHBIX MaTEeMaTUYECKHUX 3aJ/lad Ha BHIYUCIICHUE PACCTOSIHUN MEXIY
JBYMsI TOUKaMH, OT TOYKH JI0 TIPSIMOM, OT TOUKH JI0 IJIOCKOCTH, MEXKTY CKPEIIUBAIOIIUMUCS MPSIMBIMH.

PemaTe 3a1a41 Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEJIIMYUH MO 00pas3liaM WIH alropuTMam, MPUMEHss U3BECTHbBIE
aHAIMTUYECKUE METOJbl MPHU PEIICHUU CTAaHJAPTHBIX MATEMAaTUYECKHUX 3a/lad Ha BBIYMCIICHHE YIJIOB MEXIY
CKPEIIMUBAIOIIUMHUCS IPSIMBIMU, MEXKTY MIPSMOU U IIIOCKOCTHIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.
Beruncnars 00bEMBI U TIJIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MUpaMuia) ¢ IpuMeHeHUEM (GOopMYyIT;
BBIYUCIISITh COOTHOIICHUSI MEXKTY TUIOIIAIIMHU TOBEPXHOCTEHN, 00BbEMaMH TTOTOOHBIX MHOTOTPAHHUKOB.
OnepupoBaTh MOHATHSAMU: CUMMETPHUS B IMPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U
IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekath, MpeoOpa3oBbIBATH W HHTEPHPETHUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX TI€OMETPUUYECKHUX
burypax, NpeJCTaBICHHYIO Ha YePTeKaxX U PUCYHKaX.

[Ipumensaty reomeTpuueckre (GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX 3a/lad, MPEIoIararmiiux HECKOJIbKO
1aroB PEIICHMs], €CITU YCIOBUS MPUMEHEHHUS 3a/1aHbl B IBHOU (hopme.

[IpuMeHATh MpOCTEHIINE MPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHHUU
CTEPEOMETPUYECKHUX 3a/aY.

[IpuBOIUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE U KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB
r€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHbIE 3HAHUSI HA MPAKTHKE: aHAJIU3UPOBATH PEAJIbHBIE CUTYallMM U MPUMEHSTh W3YUYEHHbIC
MOHSATHUSI B MPOIIECCE TTOMCKA PEIICHUSI MAaTEMAaTUUECKU CPOPMYTUPOBAHHON MPOOIEMBI, MOACIUPOBATH PEabHBIC
CUTYaIlMU Ha S3bIKE TEOMETPHUH, UCCIIEA0BATh MOCTPOSHHBIC MOJIEHU C UCIIOJIb30BAHUEM T€OMETPUUECKUX TOHSATUI
U TeopeM, ammapara aiareOpbl; peniaTh MPAKTAUYECKUE 3a7add, CBA3aHHBIC C HAXOXKJICHHEM TIeOMETPUUYECKUX
BEJIMYUH.

11 KUIACC



OmnepupoBaTh MNOHATUSAMHU: LWJIMHAPUYECKAs IOBEPXHOCTh, OOpa3yrolMe NWIMHAPUIECKOW IOBEPXHOCTH;
WIMHJP; KOHWYECKasi TOBEPXHOCTh, 00pa3yIolue KOHMYECKOI MMOBEPXHOCTH, KOHYC; c(hepuueckasi TOBEPXHOCTbD.
PacriosnaBath Tena BpareHus (IMIHHIP, KOHYC, cdhepa u mmap).

OOBACHATH CIOCOOBI OJYUYEHUS TEJl BpaILlEHUSI.

KnaccuguimpoBaTs B3aMHOE pacioioKeHUE CPepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHUE CErMEHTA, BBICOTA CErMEHTA; IIAPOBOM CII0I, OCHOBAaHUE
IIaPOBOTO CJI05, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncisats 00bEMBI U 101111 TOBEPXHOCTEHN TeJl BpallleHUs, TeOMETPUUECKUX TEJl C IPUMEHEHHEM (POPMYIL.
OmnepupoBarh NOHATUSAMHU: MHOTOTPaHHUK, BOMCAHHBIN B chepy U OMUCAHHBIN OKOJIO cepbl; chepa, BIUCAHHAS B
MHOTOTPaHHUK WJIM TEJIO BPALCHMUS.

BBIYUCHIATH COOTHOIIEHUS MEKIY IUIOIIAIIMH MIOBEPXHOCTEN U 00bEMAMU MOJOOHBIX TET.

N300paxkars u3yyaeMble GUTYphI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y;
CTPOUTb CEYEHUS TEJ BPALICHUS.

W3Bnekatb, WHTEPNPETUPOBATH U NPeoOpa3oBbIBaTh HHGOPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX
¢durypax, NpeACTaBICHHYIO Ha YePTEXKaX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE AEUCTBUS CIOKEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHUSI BEKTOpa Ha YMCIIO, OOBSACHSATS,
KaKMMH CBOMCTBaMHU OHHU 00J1a/1atoT.

[TpumeHsTh paBuiIO NMapaieaenunesaa.

OnepupoBaTh MOHATUAMH: AEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOJAYJIb BEKTOPAa, PABEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKIY BEKTOpAMHU, CKaJISIpHOE MPOU3BEECHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTaHapHbIE BEKTOPBI.

Haxonute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOPAMH, CKaJISIPHOE POU3BEICHHE,
pacKiiapIBaTh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aiaBaTh IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.



o IlpumensaTh reomerpuueckue (GaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX 3aJad, MPEANoJararolliuX HECKOJIbKO
I1aroB pELIeHMs], €CIIM YCIIOBUS IPUMEHEHUS 3aJ]aHbl B IBHON opMe.

o Pemarts npocreiimme reoOMeTpUYECKHE 3a1a4M HA IPUMEHEHUE BEKTOPHO-KOOPJAUHATHOIO METOAA.

o Pemare 3a1aun Ha J0Ka3aTEIBCTBO MATEMATHYECKUX OTHOUIEHUI W HaXOXJACHHE T€OMETPUUYECKUX BEJIWYUH IO
oOpasiam Hiu alropuTMam, MPUMEHsISI U3BECTHBIE METO/IbI TP PEIICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a]1a4.

o [IpuMeHATH mpocTEIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU
CTEPEOMETPUYECKHUX 3aay.

o [IpuBOIUTH IPpUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEHN B MPUPOJIE U KU3HU, PACIIO3HABATH IPOSBICHHE 3aKOHOB
T€OMETPUU B HCKYCCTBE.

o [lpuMeHATH MOTyYEHHBIE 3HAHUS HA MPAKTHKE: aHAJU3UPOBATh pPEajbHbIE CUTYallMd W MPUMEHSATH WM3YUYEHHBIE
HOHSTHA B IPOLIECCE MOUCKA PEIICHNU MAaTEMaTUYECKH C(HPOPMYIIMPOBAHHON IPOOIJIEMBI, MOJIEIUPOBATH PEAJIbHbIE
CUTYaIlMM Ha S3BIKE T€OMETPHH, UCCIEA0BATH IIOCTPOCHHBIE MOJIEIH C UCIOJIb30BAHMEM I€OMETPUUECKUX ITOHATUI
U TEOpeM, ammapara ajareOpbl; peliaTh MPAaKTUUYECKUE 3a/1ayd, CBA3AHHBIE C HAXOXKICHUEM TIE€OMETPUYECKHX
BEJIUYMH.

HPEIMETHBIE PE3YJIBTATDI kypca «BeposiTHOCTb M CTATHCTHKA.

10 KVIACC

Yurtath U CTPOUTH TAOJIULBI U JUATPAMMBI.

OnepupoBarh MOHATUSAMHU: CpeAHee apudmeTHueckoe, MeauaHa, HauOOJblIee, HAMMEHbIIEe 3HAUYEHHE, pa3Max
MacCHBa YUCJIOBBIX TaHHBIX.

OnepupoBaTh MNOHATUSIMHU: CIyYalHBIA HSKCIEPUMEHT (ONBIT) M Ciy4dailHO€ COOBITHE, 3JIEMEHTApHOE COObITHE
(37IeMEeHTapHbIi MCXO0J) CIIY4allHOIO ONBITA; HAXOJHUTHh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMHM CIy4alHBIMU
COOBITUSIMH, HAXOAUTh U CPABHUBATH BEPOSITHOCTU COOBITUI B M3yUYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX.

Haxonutb u popMynrpoBath COOBITHS: TIEpeceueHre U 00beTMHEHNE JaHHBIX COOBITHI, COOBITHE, TPOTUBOIOJI0KHOE
JAHHOMY COOBITHIO; MOJIL30BAThCS AUarpaMmaMu Ditsiepa 1 GopMyJIoN CI0KEHUS BEPOSTHOCTEN MpHU PEIICHUH 3a4au.



OnepupoBaTh NOHATHSAMU: YCJIOBHAsi BEPOATHOCTh, HE3aBUCHUMBIE COOBITHUS, HAXOJUTh BEPOSTHOCTU C MOMOIIBIO
MIpaBUJIa YMHOXEHUS, C IOMOLIBIO IEPEBa CIIyYalHOTO OIbITA.

[TpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS MPHU PEILICHUH 3a/1a4.

OnepupoBaTh MOHSATUSMU: UCTIBITAHUE, HE3aBUCUMbBIC UCIIBITAHUSI, CEPUSl UCTIBITAHUM, yCIIEX U HEyJlaya; HaXOJUTh
BEPOSITHOCTH COOBITHI B CEPUU HE3aBUCHUMBIX HCITBITAHUH JIO TIEPBOTO YCIIeXa; HAXOAUTh BEPOSTHOCTH COOBITUI B CEPHUH
WCTIbITAaHUN bepHyIuin.

OnepupoBaTh MOHATUSAMU: ClIy4aliHas BEJIMYHMHA, PACIIPEICIICHUE BEPOSITHOCTEM, IMarpaMMma pacipeiesICHHs.

11 KUIIACC

CpaBHHMBATh BEPOSTHOCTH 3HAYEHUM CITy4aiiHON BEJIMUYMHBI IO pACIIPEACICHUIO WIIM C TIOMOIIBIO JJUarpaMm.

OnepupoBaTh MOHATHEM MATEMaTUYECKOTO OXHWJIAHWS;, MPUBOJUTH MPUMEPHI, KaK MPUMEHSIECTCS MaTeMaTHYECKOE
OXXUIaHUE CITy4YaliHOW BEJIMYMHBI HAXOJUTh MaTEMaTUUYECKOE OXKUJAHUE 110 JAHHOMY PacpeIeSICHHIO.

NmeTh mpeacTaBiaeHrEe 0 3aKOHE OOJIBIIUX YUCE.

NmeTh npencTaBiieHUE 0 HOPMAJIBHOM pacIpe/le/ICHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

Tematnueckoe miaaHupoBaHue no maremaTtnke A 10-11-X KJ1accoB COCTaBIEHO € yueTOM pabodeil mporpaMmbl BOCIUTaHHS 00Y4aroLIUXCs
MAOY T'umnazus Nel Ha ypoBHe cpenHero obmero odpazoBanus Ha 2023-2025 roasl (Monynb «YpouHas eATeNbHOCThY). BHECEHBI TeMBI,
o0ecreynBaroIue peanu3aluio [eJeBbIX MIPUOPUTETOB BociuTaHus oOyyatomuxcst COO uepe3 u3ydeHne MaTeMaTHKU.

B BocniuTanum o0y4aronuxcs FOHOIIECKOIO BO3pacTa TaKUM MPUOPUTETOM SIBJISIETCSl CO3/AaHUE OJIarONPUSATHBIX YCIOBUN JUIsl MpUOOpETeHUs
00y4aroIUMUCS ONBITa OCYIIECTBICHUS COLUAIBHO 3HAYMMBIX JEJI.

Boigenenue naHHOrO NPUOPUTETA CBSI3aHO C MOTPEOHOCTHIO OOYYAKOIIMXCS B )KM3HEHHOM CaMOOIpEAENEHUH, B BHIOOpE AalibHEHIIEro
YKU3HEHHOTO ITyTH, KOTOPBIM OTKPBIBAETCS NIEPE] HUMH Ha ITOPOTe CaMOCTOSTENIbHON B3POCION KU3HU.

10 KUITIACC. Aareopa
Ne HaumeHoBanue pa3aesioB ¥ TeEM KosmyecrBo yacos
DJIEKTPOHHBIE
n/n NporpamMmal Bcero  Kontpoannbie IIpakTnueckue
(uudpossbie)
padoThI padoThI




o0pa3oBaTe/ibHbIE
pecypchl

MHokecTBa palMOHAJIBHBIX U

1 IEWCTBUTENILHBIX uncel. PamoHansHbIE 14
YpaBHEHHUS U HEPABEHCTBA

5 Oyuknun 1 rpadukn. CTeneHb C meIbiM 6
MoKa3aTeJieM

3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18
HpparnmonansHble ypaBHEHUS U HEPABEHCTBA

4 DopMyITbl TPUTOHOMETPHH. 29
TpuronomeTpuyeckue ypaBHEHHS

5) [TocnenoBarenbHOCTH ¥ IPOTPECCUM 5

5 HOBTOPGHI/IG, 0000111eHe, CUCTeMaTU3aIlIs 3
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC. Aareopa

KounyecTBO 4acoB JJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrposmsie  TIpakrseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
CrerneHb ¢ pallMOHATBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pynkums. [lokazarenbHbie 12 1
yYpaBHEHHSI U HEPAaBEHCTBA
Jlorapudmuueckas GyHKIIHUS.
2 Jlorapudmuueckue ypaBHEeHUS U 12
HEPaBEHCTBA
TpuronomeTpuueckre QYHKITUH H UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEPaBEHCTBA
4 [IpounsBonHas. [IpuMeHeHne Mpon3BOIHOM 24 1
5 WHuTerpan n ero npuMeHeHus 9
6 Cucrembl ypaBHEHHI 12 1
7 HatypanbHble U 11enble yncia 6
3 [ToBTOpeHwue, O606HI€HI§G, 18 9
cHCTeMaTH3aIHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




10 KJIACC. I'eomeTpust

KounyecTBO 4acoB JJIeKTPOHHbBbIE
HauMeHnoBaHue pa3iesioB H TEM (uudpoBbie)
Ne i/l P Kounrpoabusie IIpakTuueckue p
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH
3 [leprieHUKYIAPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
VYTIbl MEXKIY TPSIMBIMU U TUIOCKOCTSIMH 10
MHoOrorpaHHuku 11
O0BbEMBI MHOTOTPaHHUKOB 9
7 [ToBTOpEeHME: ceueHus, pacCTOSTHUSA U 4 1
YTIIbI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3jiesioB U TeM ungposbie
Ne i/m P Kourpoabubie IIpakTHyeckue (ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Tena BpaieHus 12
OOBEMBI TET 5
BekTopsl U KOOpAMHATHI B MPOCTPAHCTBE 10




[ToBTOpenue, 060061IeHNE,

4 . 7 1
CUCTEeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
TEMATHUYECKOE IINTAHUPOBAHUE. BepoATHOCTh M CTaTHCTHKA
10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM (undposBbie)
Ne i/m Konrpoabnbsie IIpakruyeckue
NMPOrpaMMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypeaI
1 [IpencraBnenne JaHHBIX M OMHCATEIbHAS 4
CTaTUCTHKA
CrnyvaiiHble ONBITHI U CITy4aiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MO>KHBIMHU 3 1
3JIEMEHTApHBIMU UCXOJaMU
3 Omnepanuu HaJ COOBITUSMHE, CITOKEHUE 3
BEPOSTHOCTEH
YciioBHast BEpOSTHOCTB, IEPEBO
4 CIIy4alHOTO OmbITa, (hOpPMYyJIa OJIHON 6
BEPOSITHOCTH Y HE3aBHCUMOCTh COOBITHIA
5 OneMeHThl KOMOMHATOPUKU 4
6 Cepuu nociea0BaTEIbHBIX UCITBITAHUN 3 1
7 CrnyyaiiHble BeIMYMHBI U PACIIpeIeNICHHs 6
8 O0o01IeHre U cucTeMaTu3alus 3HaHU| 5 2




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC. BepoITHOCTb H CTATHCTHKA

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 MaremaTH4yecKoe OKHUIAHUE CIy4YaiiHOM 4
BEJIMYUHBI
5 HHCHGPCHfI Y CTaHJApTHOE OTKJIOHECHHE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe CilydaiiHbIe BETUYHMHBI 5
(pacripeneneHus)
5 HopwmainbHoe pacnpenenenus 2 1
5 [ToBTOpEHME, 0606HICHI:IG u 19 5
CUCTeMaTH3aIusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

1/1

2/2

3/1

MHOKECTBO, OTIepaIluy HaJl
MHO>KeCTBaMU. J[narpaMMer
Ditnepa—Benna

ParnonansHbIE YKCIIA.
OOBIKHOBEHHBIE U J€CATUYHBIE
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MIEPUOIUUECKHIE IPOOH

OcHOBHbBIE MOHATHS
cTepeoMeTPHUH: TOUYKA,
npsiMasi, JI0CKOCTb,
npocrpancrso. [Ipasuia
U300paskeHus1 HA PUCYHKAX:
U300paskeHus MJIOCKOCTEN,
napauieJbHbIX NPSIMBIX
(oTpe3koB), cepeaAMHbI OTPe3Ka

4/2

5/1

IHonaTHsa: nepecexaruecs
IIOCKOCTH, NepeceKkarouecst
npsaMasi 1 1JI0CKOCTh

IIpencrapieHue JaHHBIX C
OOMOIIBIO Ta6J'II/II_I U jyarpamMm

i




6/3

Apudmernueckue onepanum ¢
paLMOHATILHBIMU YUCIIAMH,
peoOpa30BaHus YHUCIOBBIX
BBIPAXKEHUI

714

[Tpumenenue apoOdeii u
IIPOLIEHTOB ISl pELICHUS
MPUKIIATHBIX 3a7a4 U3
Pa3JIMYHBIX OTpacyieil 3HAaHUHN U
peaTbHOM KU3HU

8/3

IHonsTHs: NepecekarUIHecs
IUIOCKOCTH, NlepeceKaloImecs
NpsAMAas U IJIOCKOCTh

9/4

3HAKOMCTBO C
MHOTOTPAHHUKAMM,
u3oldpaxkeHue
MHOTOTPAHHUKOB HA
PHMCYHKAX, HA POEKIHOHHBIX
yeprexKax

10/2

Cpennee apudMeTHYECKOE,

MearaHa, HanOoJIblIee U

HaMMCHBIICC 3HAYCHU, pa3sMax,

AUCTICPCHA, CTAHAAPTHOC
OTKJIOHCHHUEC YHCJIOBBIX Ha60DOB

[

11/5

[Tpumenenue apobeit u
IIPOLICHTOB ISl PELICHUS
MIPUKJIQHBIX 33]1a4 U3
Pa3IMYHBIX OTpACIIEd 3HAHUN U
peanbHOU KU3HU




12/6

JlelicTBUTEIbHBIEC YHCIIA.
PanmonansHbie 1
HMppalyoHaJbHbIC YHCTIa

13/5

HauanbHble cBeleHNs 0 Ky0e u
nupamMuje, uX pa3BépTku u
mozaean. CeueHus
MHOTOTPAHHUKOB

14/6

HauanbHble cBeleHNs 0 Ky0e u
nupamMujie, uX pa3BépTku u
mozaean. CeueHus
MHOTOTPAHHUKOB

15/3

Cpennee aDI/Id)MeTI/I‘ICCKOG,

MearaHa, HanOoJIbIIee U

HaMMCHBIICC 3HAYCHU I, pa3dMax,

AUCIICPCHUA, CTAHAAPTHOC

OTKJIOHCHHUEC YHCJIIOBBIX Ha6ODOB

[

16/7

17/8

18/7

19/8

Apudmerndeckue onepanum ¢
JEHCTBUTENbHBIMU YUCIIaAMU

[TpuGnnxKEHHBIE BEIYUCIICHUS,
IIpaBUja OKPYIJICHHUs, IPUKHUIKA
U OLICHKA pPe3yJIbTaTa
BBIYMCIICHUI

ITonsiTHEe 00 aKCMOMATHYECKOM
MOCTPOEHHUH CTEPEeOMEeTPHU:
AKCHOMBI CTepeOMeTPUM U
CJIECTBHUSA U3 HUX

ITousaTHE 00 aKCHOMATHYECKOM
IMOCTPOCHHUHU CTEPEOMEeTPHUHM:




AKCHOMBI CTEPEOMETPUA U
CJIeACTBUA U3 HUX

20/4

Cpennee apudMeTAYECKOE,

Meauana, Hauboubliee u

HaMMCHBIICC 3HAYCHU I, pa3sMax,

AUCIICPCHUA, CTAHAAPTHOC

OTKJIOHECHHUEC YN CJIIOBBIX Ha6ODOB

[

21/9

22/10

ToxxnecTBa B TOXKJISCTBEHHBIE
npeoOpa3oBaHUs

YpaBHeHHE, KOPEHb YpaBHEHUS

23/9

IMonsiTe 06 aKCHOMATHYECKOM
MOCTPOEHHH CTePEeOMeTPHUH:
AKCHOMBI CTEPeOMeTPUH H
cJ1eICTBHS M3 HUX

24/10

IlonsiTHe 00 AKCHOMATHYECKOM
MOCTPOEHUH CTEPEOMETPHU:
AKCHOMBI CTEpeOMeTPUM U
CJIeACTBUSA M3 HUX

2515

Cnvyaiigble DKCIIEpUMEHTEI

(OIIBITHI) M CIIYYANHBIE COOBITHSL.

DieMeHTapHbIE COOBITUSA

(ACXO0BI)

[

26/11

27/12

HepaBeHcTBo, pemieHue
HEpaBEHCTBa

Merton HUHTCPBAJIOB

28/11

B3aumHoe pacnosioxkenue
NPAMBIX B IPOCTPAHCTBE:
nepecexkaouuecs,




napauiejibHble U
CcKpeuBaoyecs nNpsiMmbie

29/12

ITapaneJbHOCTH NPSAMBIX B
IUIOCKOCTeill B IPOCTPaHCTBe:
napaJjJjejbHble NpsAAMbIe B
NPOCTPAHCTBE;

NapajiiejJbHOCTh TPEX NPAMBIX

30/6

BeposaTHOCTh caay4aliHOro

co0ObITUs. BeposiTHOCTH COOBITHIT

B ONIbITaX C PaBHOBO3MOKHbBIMHU

3JIEMEHTAPHBIMU COOBITUSIMU

[

31/13

32/14

33/13

34/14

Pemenne nensix u qpooHO-
palroHaIBHBIX YPABHECHUHN U
HEPaBEHCTB

KoHTpoinbHas pabota 1o Teme
"MHOkeCTBa pallMOHATIBHBIX U
JIECTBUTEIILHBIX YHCEIT.
PanmonansHbie ypaBHEHHS U
HEpaBEHCTB"

ITapajieJbHOCTD NPAMBIX B
IUIOCKOCTEeH B IPOCTPAaHCTBE:
IHapanieabHOCTH PAMOI U
IIOCKOCTH

VIiIbl ¢ COHANMPABJIEHHBIMH
CTOpPOHAMM

35/7

BeposTHOCTh cay4aliHOTro

CcoOBITH.

[SN




36/15

OyHKIHS, CITOCOOBI 3aJaHUS
dbyakuun. B3anmao obpaTHbIe

byHKIUA

37/16

I'padux pynkmmn. O6IacTh
OTIpeNIeNIeHUs] 1 MHOKECTBO
3HayeHud pynkuuu. Hymnn
dynxmun. [IpomexyTku
3HAKOIIOCTOSIHCTBA

38/15

39/16

40/8

Yroa Mexxay NpAMbIMH B
NPOCTPAHCTBE

Yroa mexay npsaMbIMHU B
MPOCTPAHCTBE

Onepanuuu Hag COOBITUIMMU:
mmepeceyeHne, 00beINHEHNE
COOBITHH, IPOTUBOIOIOKHEIE
coObITHs. JluarpaMMel Diigepa

=

41/17

UYErHble 1 HEUETHBIE PYHKIINU

42/18

43/17

CrerneHs C eNbIM MTOKa3aTeaeM.
CranpmaptHas popma 3anucu
JNIEUCTBUTEIILHOTO UHCIIa

IHapanaeJbHOCTD IIOCKOCTEH:
napaJjjiejJbHble INIOCKOCTH

44/18

CpoiicTBa napaJjuiebHbIX
IUIOCKOCTEl

45/9

Onepanuu HaJa COOBITUAMMU:

nepeceueHne, 00bLeINHEHNE

CO6BITHI>'I, IIPOTHUBOIIOJIOKHBIC

coObITHA. InarpaMmsl Diiepa

[N




46/19

47/20

Hcnonw3oBanue mogxonsiieit
(hOpMBI 3aMUCH TCHCTBUTEIIBHBIX
YUCEN JIJIS PEIICHUS
MPaKTUYECKHX 3a/1a4 U
MIPEACTABICHUS JaHHBIX
Crenennast GyHKIUSA C
HATypaJbHBIM H IIEJIBIM
nmoka3areisieM. E€ cBoiicTBa u
rpaduk

48/19

IIpocreiimme
NPOCTPAHCTBEHHbIE (UTYPBbI
HA IUIOCKOCTH: TeTPa’ap, KyoO,
napaJiesienumnesn

49/20

50/10

IHocTpoenue ceyennii
Ddopmyina caoxeHus
BEPOATHOCTEN

=

51/21

ApudpmeTnueckuiit KopeHb
HaTypaJIbHOM CTENEHU

52/22

53/21

ApudpmeTnueckuii KopeHb
HaTypaJbHOM CTETIEHU

IHocTpoenue ceyenuni

54/22

KonTposbHnas pa6ora no reme
"IIpsiMmble M IIJIOCKOCTH B
NPOCTPAHCTBe.
IMapanieabHOCTH NPSIMBIX H
mjiockocreit'

55/11

YcioBHAasE BEPOATHOCTE.

YMHOXKEHNE BEPOSITHOCTEN.

[




JlepeBo CIIy4alHOro
JKCIIEPUMEHTA

56/23

57/24

CgoiicTBa apu(MeTHIecKoro
KOpHS HaTypaJbHOMN CTEIICHU
CaoiicTBa apu(PMETHIECKOTO
KOpHS HaTypaJIbHOM CTENEeHU

58/23

IlepnieHAUKYAAPHOCTH NPAMOH
U IVIOCKOCTH:
NepneHAuKYJIsipHbIe IPAMBbIC B
NPOCTPAaHCTBE

59/24

IIpsimble napaieabHbIe U
nepneHAuKyJIsIpHbIe K
IJIOCKOCTH

60/12

YcioBHAsE BEPOATHOCTE.

YMHOXKEHNE BEPOSITHOCTEN.

JlepeBo CIIy4aliHOTr'O
DKCIIEPUMEHTA

[

61/25

62/26

CgoiicTBa apuMeTHIecKoro
KOpHSI HAaTypaJIbHOUM CTENEHU
HeiicTBus ¢ apudmMeTnuecKkumMu
KOPHSIMH N—OU CTENEHU

63/25

IIpsimble napajniebHbIe U
nepneHAUuKYJIsIpHbIE K
IUIOCKOCTH

64/26

IIpusnak
NePHEeHINKYJISAPHOCTH NPAMOM
U IIOCKOCTH




YcioBHasE BEPOATHOCTE.

YMHOXKEHNE BEPOITHOCTEM.

65/13 y 1
JepeBo ciydailHOro -
JKCIIEPUMEHTA

66/27 JeiicTBus ¢ a}ZI/I(bMeTI/IIIeCKI/IMI/I 1
KOPHSIMU N—OH CTEeNEeHH

67/28 HevictBus ¢ a}jI/I(bMeTI/I‘ICCKI/IMI/I 1
KOPHSIMU N—OH CTeNeHH
IIpusnak

68/27 nepneHAUKYJISIPHOCTH NPAMO 1
U IJI0CKOCTH
Teopema o npsimoii

69/28 nepHeHHKYJIsiPHOI 1
ILUIOCKOCTH

70/14 Dopmyiia MOJHOKW BEPOITHOCTH 1

71/29 HevictBus ¢ alzv)I/I(bMeTquCKHMI/I 1
KOPHSIMU N—OH CTeNeHH

79130 [HevicTBus ¢ a}i)I/I(bMeTI/IIECKI/IMI/I 1
KOPHSIMU N—O¥ CTEeNeHH
Teopema o npsimoii

73/29 neprneHIuKyJIsipHO’ 1
IIOCKOCTH
Teopema o npsimoit

74/30 neprneHIuKyJIsIpHO’ 1
IJIOCKOCTH

75/15 dopmyiia OIHON BEPOSITHOCTH 1

76/31 Pemenune nppannoHanbHbIX 1

YpaBHEHUI U HEPABEHCTB




77/32

Pemenue nppannoHanbHbIX
yYpaBHEHUU U HEPABEHCTB

78/31

Ilepnenauxkyasp u
HAKJIOHHbIE: PACCTOSTHUE OT
TOYKH /10 IVIOCKOCTH,
paccTosiHue OT NPSAMOii 10
IJIOCKOCTH

79/32

IepnenauKyJsip u
HAKJIOHHbIE: PACCTOSTHHE OT
TOYKH 0 IJIOCKOCTH,
paccrosiHue OT NPSIMOM 10
IJIOCKOCTH

80/16

81/33

dopmyiia MOIHON BEPOATHOCTH.

HesaBucumeble coObITHSA

Penienune uppanmoHanbHbIX
YpaBHEHMI U HEPABEHCTB

[

82/34

Pemenue nppannoHambHbIX
YpaBHEHUI U HEPABEHCTB

83/33

IHepnenaukyJasip u
HAKJIOHHbIE: PACCTOSIHHE OT
TOYKH 0 IJIOCKOCTH,
paccrosinue oT NMPSIMOM 10
IJIOCKOCTH

84/34

Ilepniengukyasip u
HAKJIOHHbIE: PACCTOSIHUE OT
TOYKH 10 IJIOCKOCTH,
paccrosiHue OT NPSIMOM 10
IJIOCKOCTH




85/17 KonTpoibHas padora 1 1

86/35 Pemenune EIppaI_II/IOHaJ'II)HLIX 1
YPaBHEHUI U HEPABEHCTB

87/36 CgoiicTBa u rpaduk KOpHs N-0i 1
CTENEHU

88/35 Yrisbl B leOCTPaHCTBe: yroJ 1
Me:K1y NPSIMOM M IJIOCKOCTHIO

89/36 JIByrpaHHbI# YroJ, THHEeHHbIH 1
yroJi ABYTPAHHOIO yIJja

90/18 KomOuHnaTopHoe npaBuiio 1

D YMHOKEHUS

91/37 CgoiicTBa u rpaduk KOpHS N-0if 1
CTENEHU
KonrponbHas pabora no reme

92/38 "ApudmeTrnueckuii KOpeHb N—oii 1 1
creneHu. MppanvoHanbHbIe
ypaBHEHHUS U HEpaBeHCTBA"

93/37 JABYyrpaHHbIN YroJj, THHEeHHbIH 1
yroJi ABYIPaHHOIO yrja
[lepneHauKyJIAPHOCTH

94/38 IUIOCKOCTEH: MPU3HAK 1
NepHeHAUKYJISAPHOCTH ABYX
IUIOCKOCTEHl

95/19 ITepecTaHOBKH M (haKTOpHAI 1

96/39 CuHyC, KOCHHYC U TaHT'€HC 1
YKCIIOBOTO apryMeHTa

97/40 CuHycC, KOCUHYC U TaHT'€HC 1

YHUCJIOBOTO apTyYMCHTA




98/39

IlepnieHAUKYISAPHOCTH
IJIOCKOCTEl : MPU3HAK
NnepneHAUKYJISIPHOCTH ABYX
IVI0OCKOCTel

99/40

IlepnieH UKy IAPHOCTH
IVIOCKOCTEH: MPU3HAK
NepHeHAUKYJIAPHOCTH ABYX
IVIOCKOCTel

100/20

Yuciio coyeTtanuu

101/41

102/42

ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa

ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa

[

103/41

Teopema o Tpéx
neprneHnKyJasapax

104/42

105/21

Teopema o Tpéx
nepneHInKyJaspax
TpeyronsHuk Ilackans.
®opmyna buHoma HeroToHA

li—

106/43

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUYECKUX (YHKLIUI
YH1CJIOBOIO apryMEHTa

107/44

Tpuronomerpuueckas
OKPYKHOCTB, OIIPENEICHHUE




TPUTOHOMETPUUYECKUX (PYHKIUH
YHUCII0OBOI'O apryMeHTa

108/43

109/44

110/22

Teopema o Tpéx
neprneHInKyJasapax
KonTpoasHnas padora no
TemaM "'[lepneHauKyJISIPHOCTH
NPSIMBIX U IJIOCKOCTER" 1
"Yriabl Mex1y NPIMbIMH M
miocKocTsivu'"

bunapHbIi c1y4yaiiHbIA OTBIT

(ucuplTague), yeuex ¥ Heyaaya.
HesaBucuMble MCOBITAHUS.

111/45

CGDI/UI HE3aBUCHMBIX MCIIBITAHUI

A0 IICPBOro ycCcricxa

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybl

=

112/46

OCHOBHbBIE TPUTOHOMETPUYECKUE
bopMmybI

113/45

ITonsiTHe MHOTOTPAHHUKA,
OCHOBHbBIE 3JIeMEHThI
MHOTOrPpAHHMKA, BBINYKJIbIE U
HeBBINYKJIbIe
MHOTOTPAHHUKH; pa3BépTKa
MHOIOTPAHHHUKA

114/46

IIpu3ma: n-yrosabHasi npu3Ma;
rPAaHM U OCHOBAHMS NPHU3MBI;
npsAMasi U HaAKJIOHHAas
NPpHU3Mbl; 00KOBasi M MOJTHAS
MOBEPXHOCTh NMPU3MBI




115/23

CeDI/IH HE3aBUCHMBIX MCIIBITAHUI

bepnynnu

[

116/47

117/48

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl
OCHOBHBIEC TPUTOHOMETPUICCKHE
hopMyIBI

118/47

IHapanaeaenunen,
NMPSIMOYTOJILHBIH
napaJulesienuine 1 ero
CBONCTBA

119/48

IInpamua: n-yroabHas
NnMpamMuJa, FPAaHU ¥ OCHOBaHHUe
nupaMu/bl; 60KOBasi M MOJIHAsI
NOBEPXHOCTh NIMPAMU/bI;
NPaBUJIbHAS M YCeYEHHas
nupaMmmuaa

120/24

Cepus HE3aBUCHUMBIX

ucnslTanui. [IpakTnueckas
paboTa ¢ UCHOJIb30BAHUEM
3JIEKTPOHHBIX TA0JIHII

li—

121/49

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

122/50

123/49

[IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPKECHUI

IIpaBuiabHbIE
MHOIOrPAHHUKU: MOHATHE




124/50

125/25

NPaBUJIBLHOTO
MHOTOTrPpaHHUKA; MPABUJIbHAS
NMpU3Ma U NpaBUJIbHAS
nupaMuia; NnpaBUJIbHast
TpeyrojbHasi IUpaMuaa u
NPaBWIbHBIA TeTPa3Ap; KyO
IIpencraBiienne o
NPaBUJIbHBIX
MHOTOTPaHHUKAX: OKTadP,
A0AEKAIP U UKOCAIAP.

Cnvyaiinas BeIUYUHA

[

126/51

127/52

128/51

129/52

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

[IpeoOpazoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI

CuMmMmeTpusi B IPOCTPaHCTBE:
CHMMETPHSI OTHOCHTEJIbHO
TOYKH, NPAMOM, IVIOCKOCTH.
DJIeMeHTbI CHMMETPHH B
NUPaMHUAAX,
napaJjuiejenuinenax,
NMPpaBUJIbHbBIX
MHOI'OrpaHHUKAaX

Bu1unciieHue 3J1eMEHTOB
MHOTOTPAHHUKOB: pédpa,
AUAroHaJIu, erIbl




130/26

Pacrpenenenue BEpOATHOCTEN.

JlmarpamMma pacupeelIicHus

[

131/53

132/54

133/53

134/54

135/27

136/55

[IpeobpaszoBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHUI

Pemmenuie TpUroHOMeTpHUUECKUX
ypaBHEHU M

IInomann 0oxoBoI
MOBEPXHOCTH U MOJIHOM
NMOBEPXHOCTH NMPSAMOM MPHU3MBI,
IJI0IAb OCHOBAHMI, TeOpeMa
0 00KOBOW MOBEPXHOCTH
NPAMOi IPU3MBI

IInomann 0oxoBoOI
NOBEPXHOCTH H NOBEPXHOCTH
NpaBHIbHON MUPaAMU/ABI,
TeopeMa 0 IJIOmAaAu 00KOBOM
NMOBEPXHOCTH YCEYEHHOMH
NMPaMHUJbI

CyMMa ¥ IpoU3BECHUE
CIIY4alHbIX BEJIUYHH

Pemienne TpuroHOMETpUYECKUX
yYpaBHEHUHU

li—

137/56

138/55

Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

KonTpoubnas pabora no teme
"MHororpaHHuKu"

139/56

ITousTHe 00 00BEME




CyMMa ¥ IpOU3BENCHUE

140/28 N 1
CIyYaWHBIX BEJIUYMH

141/57 Pewenne '\IJ‘pI/II‘OHOMeTpI/ILIeCKI/IX 1
ypaBHEHUU

142/58 Pemenne IU‘pI/IFOHOMeTpI/IquKI/IX 1
ypaBHEHU M

143/57  O0bém nmupaMuabl

144/58  O0BéM mupaMuabI
IIpumepEl pacupeacacHU, B TOM

145/29  uucie reoMETPUYECKOE U 1
OMHOMHMAIIBHOE

146/59 Pewenne IU‘pMFOHOMeTqueCKI/Ix 1
ypaBHEHUU
KoHTpoinbHas pabora 1o Teme

147/60 "®opMyJbl TPUTOHOMETPHH. 1
Tpuronomerpuueckue
ypaBHEeHUA"

148/59  O6béM mupaMubi

149/60  O6BéM mupaMuIbI
[IpumMepkl pacupeneaeHuii, B TOM

150/30  umciie TEOMETPHYECKOE U 1
OMHOMHATHPHOE
[TociaenoBaTenbHOCTH, CITIOCOOBI

151/61 3aJ[aHuUs TIOCIIEI0BATEIbHOCTEH. 1
MOoHOTOHHBIE
MOCJIEI0BATEIbHOCTH

152/62 Apudmerndeckas u 1

TCOMETPHUYICCKAA ITPOTPCCCUU.




Hcnonp3oBanue nporpeccuu 1uist
pelLeHUs peabHbIX 3aa4
HPUKJIAJHOTO XapakTepa

153/61 O0BEM npu3MbI

154/62 O6béM npu3mMbI

155/31 [ToBTOpEHwUeE, O606I.HCHI:I€ u 1

T cucreMaruzainys 3HaHUH
beckoneuno yObIBarommas

156/63 ~ TCOMETPHUECKAs MPOrPECCHS. ) 1
CymMma 6eckOHEeuHO yObIBaroIei
reOMETPUYECKON IPOrPECCUH

157/64  dopmyia CIOXKHBIX TPOLECHTOB

158/63  O6bEéM nmpu3MbI

159/64 KOHT]i)'OJIbHaﬂ padora no teme 1
"O0BbEMBI MHOTOTPAHHUKOB'"'

160/32 IToBTOpEHME, O606I.LI€HIiIe U 1
cUCTEeMaTH3alHs 3HAaHUH

161/65  dopmyna CIOKHBIX ITPOLIEHTOB 1
O06006111EH1E, CHCTEMATU3ALIUSA

162/66 3HaHMM 3a Kypc aiareopsl 1 Havail 1
MaTemMaTuuyeckoro aHanuza 10
KJacca
IHoBTOpPEHMe, 00001IeHNE

163/65 cHCcTeMaTH3anus 3HAHUM. 1

IocTpoenue ceyennii B
MHOI'OrpaHHUKE




164/66

165/33

IToBTOpEHue, 06001meHNe
cucTeMaTH3alusl 3HAHUM.
Borunciienue paccTossHui:
MeXKIY ABYMSI TOUKAMHU, OT
TOYKH 10 NPSAMOM, OT TOYKH /10
IJI0OCKOCTH, MEKIY
CKPelMBAIOIUMHUCH
NPAMbIMH

HTorosas KOHTpOIbHAS pa60Ta

166/67

167/68

168/67

Wrorosas koHTpoJsibHasA paboTa

O0001IeHNEe, CHCTEMAaTA3 AL
3HaHWI 32 Kypc ajreOpbl U Hava
MaTeMaTH4ecKoro aHaim3a 10
KJ1acca

HTorosast KOHTpOJILHAS
padora

(N PN

169/68

170/34

IloBTOpPEHME, 00001IEHHE
CHCTEMATH3ALMA 3HAHUI.
Boruuciienue yriioB: Mexay
CKPeIMBAIOIUMHUCH
NPAMBIMH, MEKIY NPSIMOM 1
IUIOCKOCThIO, ABYIPAHHBIX
YIJIOB, YIJIOB MEKILY
IVIOCKOCTAMU

[ToBTOpeHnue, 06001IEeHNE U
cUCTEeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

1

68
+68+34=170

4+5+2=11







