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MMOACHUTEJIbHA A 3ATIMCKA

Pabouas mporpamma y4eOHOTo Kypca « AnreOpa 1 Hadana MaTeMaTu4eckoro aHaiu3a» 6a30BOro YpOBHS ISt
oOyyaromuxcs 10 —11 knaccoB pazpaborana Ha ocHOBe DeliepanbHOr0 TOCYAapCTBEHHOTO
00pazoBaTeILHOTO CTAHIAPTA CPEAHETO O0IIero 00pa3oBaHus, ¢ YIETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMA, MPENBBISAEMBIX K MATEMATHIECKOMY 00pa30BaHUIO, U TPAJUIIUN POCCHICKOTO 00pa30BaHHS.
Peanu3zanus nporpaMmmbl o0ecrieunBaeT OBIaIcHUE KITFOUEBBIMI KOMIIETEHIUSAMHE, COCTABISIOIINMHI OCHOBY
IUISL CAMOPa3BUTHS U HENPEPHIBHOTO 00pa30BaHMs, LIETIOCTHOCTh OOIEKYIbTYPHOTO, THYHOCTHOTO U
MO3HABATEILHOTO PA3BUTHSI JINYHOCTH 00YYAIOIINXCS.

HEJIN U3YYEHU A YYEBHOI'O KYPCA

Kypc «Anredpa n Hauana MaTeMaTUYECKOTO aHAIN3a» ABJISETCS OAHUM U3 HanOoJiee 3HaYNMBbIX B
MporpaMMe CTapIiei KOk, MTOCKOJIBbKY, C OJHON CTOPOHBI, OH 00ECIIEYNBACT HHCTPYMEHTAIBHYIO 033y
JUTSL U3YUYCHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI, (OPMHUPYET JOTHIECKOE U
abCcTpaKkTHOE MBIIIUICHUE yYaIIUXCsl Ha YPOBHE, HEOOXOJMIMOM JIJIsi OCBOCHUSI KYPCOB HH(OPMATHKH,
00IIIeCTBO3HAHUS, ICTOPUH, CIIOBECHOCTH. B paMKkax JaHHOTO Kypca yJaiuecs OBIaJIEBAIOT
YHHUBEPCATBHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpask (OPMYJIUPYET CBOU TOCTHIKCHHUS B
MaTeMaTHIecKoit popme.

Kypc anredps! 1 Hauan MaTeMaTn4eckoro aHajan3a 3aKkiaJblBaeT OCHOBY AJISl YCIICIIHOTO OBJIAICHHS
3aKOHAMU (PU3UKHU, XUMHUH, OHOJIOTHY, TOHUMAaHHS OCHOBHBIX TCHICHIINYA IKOHOMHKH M OOIIECTBEHHOM
JKU3HH, TI03BOJISICT OPUCHTUPOBATLCS B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPECHHO
HUCIIOJIB30BAaTh UX B HOBCG}IHCBHOﬁ ku3Hu. B ToXke BpEMs OBJIAICHUC a6CTpaKTHI)IMI/I 1 JIOTHYCCKU CTPOTrMU
MaTeMaTUYCCKUMH KOHCTPYKIIUSIMU Pa3BUBaET YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, 00OCHOBEIBATh
HCTUHHOCTH YTBEPKACHUS, UCIOJIb30BATh 0000IIEHHE ¥ KOHKPETH3AIINIO, a0CTParkpoOBaHUE U aHAIOTHIO,
(dhopMHpYyET KpeaTHBHOE U KPUTHIECKOE MEIIIICHUE. B X071e m3ydeHus anreOpsl U Hadal MaTeMaTHIeCKOTo
aHaJlu3a B CTapHIeﬁ IIKOJIC yYallIuecCs MoJydaroT HOBBIN OIIBIT PpeUICHUA MPUKITAAHBIX 3a4a4,
CaMOCTOSITETTLHOTO TIOCTPOSHMSI MATEMAaTHYECKUX MOJIENIeH peabHBIX CUTYaIlui U HHTEPIPETAIIUN
MOJYYEHHBIX PENICHUH, 3HAKOMSTCS C IPUMEPaMU MaTEMaTHIECKUX



3aKOHOMEPHOCTEH B MIPUPOJIE, HAYKE U B HCKYCCTBE, C BBIIAIOIIUMUCST MATEMaTHUYECKAMHU OTKPBITUSMH U UX
aBTOPAMH.

Kypc obnanaet 3HaUNTENTbHBIM BOCIUTATEIBHBIM IOTCHLIMAIOM, KOTOPBIH peaan3yeTcs Kak uepe3 yueOHbIN
MarepHal, CllocoOCTBYIONINH (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHHS, TaK U Uyepe3 CIeluPuKy yaeOHO
JIeSITeIHOCTH, TPeOYIOIIed CaMOCTOATEBHOCTH, aKKYPaTHOCTH, MPOIOJKUTEIHHON KOHIIEHTPAIIUT
BHHMMAHWMSI U OTBETCTBEHHOCTH 3a I1OJyYEHHBIH pe3yNbTar.

B ocHoBe MeTouKu 00yueHus anredpe 1 HadyanaM MaTeMaTHYeCKOro aHaIu3a JIEKHUT AeSTeIbHOCTHBIN
TIPUHITAT 00yYECHUSI.

CrpykTypa Kypca «Anredpa 1 Hayalia MaTeMaTHUECKOTO aHAIN3ay BKITIOYAET CIIEAYIONINE COIepKaTeIbHO-
METOAMYECKHE TUHUU: «UHCIIa U BEIUUCICHUSY,

«DyHKUMN U rpadukny, « YpaBHEHHS U HepaBeHCTBay, «Hauana maremaTtnueckoro ananusa», « MHoxkecTBa
U JIOTHKa». Bce OCHOBHBIE COAEPKATEINBHO-METOINYECKUE JIMHUM U3YUYar0TCs HA IPOTSKEHUU JIBYX JIET
0o0y4eHus B cTaplieil IKoJie, eCTECTBEHHO JOMOHSS APYT ApYyTra U MOCTENIEHHO HACHIIIASCh HOBBIMH
TeMaMu U pazzenamu. JaHHbI Kypc sBIIsSeTCS HHTEIPaTUBHBIM, TIOCKOJIBKY 0OBEINHSET B cede coaepkaHue
HECKOJIBKMX MAaTeMaTHUECKUX JUCLUIUINH: ajaredpa, TPUrOHOMETPHUsl, MaTeMaTHUECKUH aHAIN3, TEOPUs
MHOkecTB u Ap. [o Mepe Toro kak yuaiuecs OBJa/IeBatoT Bce 0oJiee MHUPOKUM MaTeMaTHYECKHM
anmaparoM, y HUX IOCJIeI0BaTebHO (JOPMUPYETCS M COBEPILCHCTBYETCS] YMEHUE CTPOUTH MaTEMAaTHUECKYIO
MOJeNb peabHON CUTyaluy, IPUMEHTh 3HaHWS, II0JIy4YeHHbIE B Kypce «Aredpa u Hayana
MaTeMaTHYECKOTO aHAIIN3ay, JUTS PEICHUS] CaMOCTOSTENFHO CPOPMYITUPOBAHHON MaTEMAaTHIECKON 3a/1a4H,
a 3aTe€M UHTEPIPETUPOBATH MTOIYYEHHBIN PE3YJIbTAT.

CopnepxarenbHO-MeToAnYECKas TUHUA «Hnciia 1 BEIYUCICHUSD) 3aBepLIaeT (OPMUPOBAHUE HABBIKOB
WCTIOJIb30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBUIO HaYaTo B OCHOBHOM mIKousie. B crapiieit mkose
ocoboe BHUMaHUe ynensieTcs (GOPMUPOBAHHIO TPOYHBIX BEIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIHX B Ce0s
MCIIOJIb30BaHKE Pa3IMYHbIX (OPM 3aIHCU ACHCTBUTENBHOIO YUCIIA, YMEHHE PALlMOHABHO BBIIOIHATh
JIEeUCTBUS ¢ HUMU, JeNaTh IPUKUAKY, OLICHUBATh pe3ynpTar. O0yuaromuecs HOIy4atoT HABBIKH
MPHUOTMKEHHBIX BBIYMCIICHUH, BHITIOJHEHHS ISHCTBUI C YMCIIaMU, 3alIMCAHHBIMU B CTaHIApTHOH (opMe,
HCIIOJIB30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAXKCHUM.

JluHus «YpaBHEHUS 1 HEPABEHCTBA» PEaIM3yeTcsl Ha MPOTSHKEHUH BCero 00yueHHs B CTapLIed IIKOIe,
IIOCKOJIBKY B Ka)KJIOM pa3zeiie IporpaMMbl IPEyCMOTPEHO PELICHUE COOTBETCTBYIOIINX 3aay.
OOyuaromyecst OBIaACBAIOT Pa3InYHBIMUA METOJJAMH PELICHUS LIENbIX, PALMOHANBHBIX, UPPALMOHAIBHBIX,
MIOKa3aTeJIbHBIX, JIOTApU(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUH, HEPAaBEHCTB M UX CHCTEM.
ITony4eHHBIE YMEHUS UCIIOIb3YIOTCS TP UCCIEN0BAHUY (DYHKIIMI C TOMOIIBIO IPOU3BOIHOM, PEILICHUN
NPUKJIaTHBIX 3334 U 33/1a4 Ha HAX0XKJCHUE HAauOOIBIINX U HANMCHBIINX 3HaUeHUH GyHKuuu. JlanHas
coJep)KaTeNbHast IMHUS BKJIIOYAET B ce0s Takke GOpPMUPOBAHUE YMEHHUN BBITIOJIHATH PACUCTHI 110
dopmynam, mpeoOpa3oBaHus LETbIX, PALMOHATIBHBIX, UPPALMOHATIBHBIX 1 TPUTOHOMETPUYECKUX
BBIPOKEHH, a TAK)KE BHIPAKEHUH, COJCPKAIINX CTEIIEHH U Jlorapudmel. brnaronaps n3y4eHuto
anreOpanvecKkoro Marepuana NIpoUCXOIUT JalbHenIIee pa3BUTHE AlTOPUTMHIECKOTO U aOCTPaKTHOTO
MBILIICHUS YHalIuXcsl, GOPMHUPYIOTCS HAaBBIKU ACAYKTHUBHBIX PACCYKICHUH, pabOThI C CHMBOJIBHBIMU
(dbopmamu, IIPeACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AnreOpa
npeanaraet 3pQeKTUBHBIE HHCTPYMEHTHI JUIsl PEHICHUS TPAKTHYECKUX U eCTECTBEHHO-HAYYHBIX 3a/1a4,
HaIIAHO IEMOHCTPUPYET CBOU BO3MOXHOCTHU KAK S3bIKA HAYKU.

ConepxarenbHo-MeToandeckas MTUHUA «PYHKIUY U rpaduKu» TECHO NEPEIICTaeTCs ¢ IPYTUMH JIUHUSAMU
Kypca, TTOCKOJIbKY B KaKOM-TO CMBICIIE 331a€T TI0CIeI0BaTeIbHOCTh H3yUeHHsI MaTepraia. M3yuenue
CTETIEHHOH, TOKa3aTeNbHOH, Jorapu()MUIecKoi U TPUTOHOMETPHUECKIX (QYHKIMA, HX CBOMCTB U rpaMKOB,
UCIIOJIb30BaHKe (QYHKIMHA AJIs1 peIIeHUs 3a/1a4 U3 APYTHX YUECOHBIX MPEIMETOB U PEAIbHON JKU3HU TECHO
CBSI3aHO KaK ¢ MaTEMaTUYECKUM aHAJIN30M, TaK U C PEIIEHUEM YPaBHEHUI U HEpaBeHCTB. [Ipu aToM
0onpIIOC BHUMaHHE YAETSIETCS (OPMUPOBAHUIO YMEHHS BhIpaKaTh (POPMYIIaMH 3aBHCUMOCTH MEXKIY
Pa3InYHBIMU BEJIMUYMHAMH, UCCIIEA0BATh NOTyYeHHbIE (DYHKINH, CTPOUTH UX rpaduku. Marepuain 3Toi
COJIEpKaTENIbHOW JIMHHAN HAlleJICH Ha Pa3BUTHE YMEHUHN M HAaBBIKOB, MTO3BOJIIONINX BEIPAKaTh 3aBUCUMOCTH
MEXIY BETMUMHAMU B Pa3InIHON (hopMe: aHAITMTUIECKOMH, Tpadudeckoii u cnosecHol. Ero nzyuenue
CHOCOOCTBYET Pa3BUTHIO aITOPUTMUYECKOTO MBIIIICHUS, CIOCOOHOCTH K O0O0OIIEHUIO M KOHKPETH3alUH,
UCIIOJIb30BAHHIO aHATIOTHH.

CopeprxarenpHas quHAA «Havyana MaTeMaTH4eCcKOTo aHaIN3a MO3BOJISET CYIMIECTBEHHO PACIIMPUTH KPYT
KaK MaTeMaTHYeCKUX, TaK U IPUKIAHBIX 3a/1a4, JOCTYIHBIX 00yUYaromuMcs, Y KOTOPBIX MOSIBIISIETCS
BO3MOXXHOCTB HCCIIEJOBATh U CTPOUTH I'paduKu (yHKIUH, ONPeNeNATh UX HanOObIINe U HAUMECHBIIHE
3HAYEHUs, BEIYUCIIATH IUTomany Guryp u oObEMbl T€lI, HAXOAUTh CKOPOCTH M YCKOPEHUSI IPOLIECCOB.
JlaHHas coznepkarenbHas IMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOECHMSI MATEMATHUECKUX MOJEIEH
pEaIbHBIX CUTyalluii, HAXOXKACHNS HAMTYUIIeTo PEMEHHs B IPUKIATHBIX, B TOM YHCIIE COLMATBHO-
9KOHOMHUYECKHUX, 331a4ax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOT0 aHaIu3a ClIOCOOCTBYET Pa3BUTHIO



abCcTpakTHOTO, (GOPMATEHO-JIOTHYECKOTO U KPEATHBHOTO MBIIIICHHS, (HOPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MATEMAaTHKH B HAyKe, TEXHUKE U UCKyccTBe. O0yJaroIuecs: y3HaloT
OBBIJIAIOIIUXCSI PE3YJIbTATaX, MOJIYYCHHBIX B XOJI¢ Pa3BUTHS MAaTEeMAaTUKN KaK HAYKH, U UX aBTOpax.
CopeprkarenpbHO-MeTOAnYecKas THHUS « MHOXeCTBa U JIOTHKa» B OCHOBHOM IIOCBSIIICHA dJIEMEHTaM TEOPHH
MHOJKECTB. TEOPEeTHKO-MHOXKECTBEHHBIE MTPEICTABICHUS POHU3BIBAIOT BECh KYPC IIKOJIbHOM MaTEMAaTUKH U
MpeJyIararoT HanboJIee YHUBEPCAIbHBIN A3bIK, O0BEIUHSIIONINN BCE pa3/ielibl MATEMATHKH U €¢ MPHIIOKEHUH,
OHH CBSI3BIBAIOT Pa3HbIE MaTEeMaTHUECKUE TUCIUILTUHBI B efnHoe 1enoe. [loaroMy BaxkHO aTh
BO3MOKHOCTD MIKOJFHUKY MTOHUMATh TEOPETHKO- MHOKECTBEHHBIH SI3BIK COBPEMEHHOW MaTeMaTHKA U
MCIIOJIb30BATh €0 JJIs BRIPAKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Havaa MaTeMaTHYECKOTO aHAIIN3a» MPUCYTCTBYIOT TAKKEe OCHOBBI MATEMAaTUIECKOTO
MOJIETMPOBAHMS, KOTOPBIE MPU3BAaHBI C(HOPMUPOBATH HABBIKM TIOCTPOEHISI MOJIETIEH pealbHBIX CUTYaIlnH,
MCCIICJIOBAHUS 3TUX MOJIEJICH C IOMOIIBIO alapara aareopbl ¥ MaTEMAaTHYECKOTO aHaIu3a U
WHTEPIPETAI[UH MTOJTyICHHBIX PE3yJIbTAaTOB. Takue 3alaHusl BILICTCHBI B KOX/IbIA U3 Pa3/IeiOB IPOTPaMMEl,
MOCKOJIbKY BECh MaTepHall Kypca IUPOKO UCIIONB3YETCs s pEIIeHus IPUKIaHbIX 3aaa4. [Ipu perrennn
peabHBIX MPAKTUYECKHX 33/1a4 yJalliecs pa3BUBaloT HabII0OAaTeIbHOCT, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIIOJIb30BaTh AaHAJIOTHIO, 00001aTh U KOHKPETU3UPOBAThH IIPOOIIEMY.
JestensHOCTS IO (DOPMUPOBAHUIO HABBIKOB PEIICHUS IPUKIIAIHBIX 33]]a4 OPTaHU3YETCsI B ITPOIECCEe
M3YYEHHUs BCEX TeM Kypca «AnreOpa n Hadaima MaTeMaTHIeCKOTO aHATN3a.

MECTO YYEBHOI'O KYPCA B YUEGHOM ITJTAHE

B y4eOHOM miaHe Ha U3ydeHue Kypca anreOphl U Hadal MaTeMaTHYECKOro aHaIn3a Ha 0a30BOM YPOBHE
otBoauTCA 2 yaca B Heaenmto B 10 xitacce u 3 yaca B Hepenmo B 11 kimacce, Beero 3a aBa roja ooydenus — 170
JacoB.

COJEP2)KAHUE YUEBHOI'O KYPCA 10 KJTACC

Uwcna v BEIYUCIICHUS

Panmonanpapie yrcia. OOBIKHOBEHHBIE M IECATUIHBIC APOOH, TPOIIEHTHI, 06CKOHECUHBIC TTEPHUOTUICCKUE
npoou. ApudMeruueckue onepamuy ¢ palioHaTbHBIMKI YUCIIAMU, IPEOOPA30BAHUS YHUCIIOBBIX BHIPAKEHHI.
[Ipumenenue npobeii U MPOLICHTOB [T PEIICHUS MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTPACICH 3HAHUH U
peanbHOM xu3HN. [[eiicTBUTEIHHBIE yucna. PannonanbHBIE U WppaIoHaNbHbIE YHCIa.
ApudmeTryecKue onepaiuu ¢ AeHCTBUTEIbHBIMY YiciaMu. [IprOImKEeHHbIC BEIYUCICHUS, TPaBHiIa
OKPYTJICHUSI, TPUKKJIKA U OLIEHKA Pe3yJIbTaTa BIYMCICHHIA.

Crenens ¢ nenbM nmokasareneM. CtannapTHas ¢popMa 3anucH JeHCTBUTENBHOTO Yucia. Mcmonb3oBanue
MOIXOIIEH (POPMBI 3aMTUCH IEHCTBUTEIBHBIX YHCET IS PEIICHHUS MPAKTUIECKHX 3a7a4 ¥ [IPEICTaBICHUS
JTAaHHBIX.

ApudmeTnyeckuii KOpeHb HATYpallbHOW CTeneHd. JIeHcTBHS ¢ apudMeTHIeCKMMU KOPHSIMHU HATypaabHON
CTETICHH.

CuHHYC, KOCUHYC M TAHT'€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCI0BOIO
apryMeHTa.

YpaBHEHUs 1 HEPABEHCTBA

ToxxaecTBa U TOX/IECTBEHHbIE TPE0Opa3OBaHUS.

[IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BhIpaKeHUM. OCHOBHBIC TPUTOHOMETPUICCKHE (DOPMYJIBI,
YpaBHeHUE, KOpeHb ypaBHeHHsA. HepaBeHCTBO, pellleHHEe HEpPaBeHCTBA.

MeToj UHTEpBAJIOB.

Perienue 11enbix ¥ JpoOHO-paIlMOHANBHBIX YPAaBHEHHI U HEPABEHCTB. PerieHne uppanuoHaibHbIX
YpaBHEHUH 1 HEPABEHCTB.

Pemmenne TpUroHOMETPHUYECKUX ypaBHEHH.

[IpuMeHeHUe ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MaTEMaTHUECKUX 3a/1a4 1 3aja4 U3 Pa3IudHbIX
oOmacTell HAyKU U PEeaTbHON JKU3HU.

OyHKIMU ¥ rpaduku

DyHKIHA, crIoco0b! 3amanus Gyaknun. I'paduk GyHkimu. B3zanMao oOpaTtHble QyHKITAH.

O0nacTe onpeaeseH!s] © MHOXKECTBO 3HaueHu pyHkuun. Hynmu pyHKIum.

[TpomexxyTKH 3HAKOOCTOSIHCTBA. UETHBIC U HEUSTHBIC (PYHKIINY.

CrenenHast pyHKITUS C HATYpabHBIM U IeNTBIM MToKa3aTeneM. E¢ cBoticTBa u rpaduk. CBoiicTBa 1 rpaduk
KOpHS N-0# CTENEHHU.

TpuroHomMeTpuuecKas OKpy>KHOCTb, ONPEICICHUE TPUTOHOMETPUYECKUX (DYHKIIMI YMCIOBOTO apryMEHTAa.
Hawana matemaTrueckoro aHanmsa

IlocenoBaTeNbHOCTH,  CIIOCOOBI 3aIaHus TOCJIEIOBATEIFHOCTEH.

MOHOTOHHBIE TIOCJICIOBATEILHOCTH.

Apudmernueckas u reoMeTprdeckas nporpeccui. beckoHewHo yOBIBaroIasi reOMETpUYECKas MPOTPeccusl.
Cymma OeckoHEUHO yObIBaroIiel TeoMeTpruaeckoil mporpeccui. @opmyia CI0KHBIX IPOLIEHTOB.



Hcnonb3oBaHue Nporpeccuu AJsl PeIICHUs PEANIbHBIX 3a/1a4 IPUKIATHOTO XapaKTepa.

MHuosxecTBa u Joruka MHOXXECTBO, OT€paIiiy HaJ MHOXKeCTBaMu. J{narpammsl Dinepa—BeHHa.
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO anmnapara AJ1s ONUCaHKsl pealIbHBIX MPOLIECCOB U ABICHUN, IPU
pelIeHu  3a/1a4 U3 IPYTUX YIeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, J0Ka3aTEIHCTBO.

11 KITACC

Uucna 1 BEIYUCTICHUS

Harypanpeasie u nensie uncia. [Ipusaaku nenumoctr nenbix yncen. CTeneHb ¢ panuoHaTbHBIM
noka3zatenieM. CBOWCTBa CTETIEHHU.

Jlorapugm uncna. JlecaTHYHBIC U HATYPAIbHBIC JIOTAPH(PMBEI.

YpaBHEHUA U HEPABEHCTBA

[IpeobpazoBaHme BEIpaXKEHHUH, COAEPKAIIUX JOTapU(PMBL.

[MpeobpazoBanue BBIPQXKEHUH,  COJIEp)KAIlUX  CTENEeHU c paluoHaIbHBIM
MOKa3aTesieM.

IIpumepsl TPUTOHOMETPUUECKUX HepaBEHCTB. 1[okazaTenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmudeckne ypaBHEHHsI M HEPaBEHCTBA.

Cucrembl TMHEHHBIX YpaBHEHUH. Pelienre npuKIaaHbIX 3a1a4 ¢ TOMOIIBIO CUCTEMBI TMHEHHBIX
YpaBHEHUH.

CucremMbl ¥ COBOKYTTHOCTH PALIMOHAIFHBIX YPAaBHEHUH 1 HEPABEHCTB.

IIpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHNI0 MaTEMAaTHYECKHX 3a7a4 U 3a/1a4 U3 pa3nuyHbIX
obracTell HAYKH U peaNbHOM KU3HU.

OyHKINU U rpadukn

Oynknust. [eprnoanyeckue pyHkyun. [[poMexxyTkn MOHOTOHHOCTH (pyHKIMH. MaKCUMyMBbl 1 MUHAMYMBI
¢ysakimn. Hanbonklee 1 HanMeHbIIee 3HaYeHHEe (YHKIMH HA TIPOMEKYTKE.

Tpuronomerpudeckne HyHKIIUN, ©X CBOHCTBA U TpadUKH.

[MokazarenpHast u torapupmudeckas QyHKINH, UX CBOUCTBA U TPpadUKH.

HcnonpzoBanue rpadukoB GpyHKIMN A7 peLIeHNs] YpaBHEHUH U IMHEHHBIX CHCTEM.

Ucnonrs3oBanne rpadukoB GyHKIHN I UCCIETOBAHUS IMPOIIECCOB U 3aBUCUMOCTEH, KOTOPBIE BO3HUKAIOT
MIPH PEIIeHUH 3a/1a4 U3 JPYTUX YIeOHBIX MPEIMETOB U PEATHHOMN JKU3HH.

Hayayia MaTeMaTu4yeckoro aHaausa

HenpepsiBHabie QyHKITNE. METO HHTEPBAJIOB [Tl PEIICHUS HEPABEHCTB.

[IpousBoxnas pyskimu. ['eomerpudeckuii ¥ GU3HIECKHIA CMBICI TPOU3BOAHOMN. [Ipon3BoIHbIC
aNeMeHTapHBIX QyHKIHUH. POPMYIIbI HAXOKACHUS TPOU3BOTHON CYyMMBI, IPOU3BECHHUS H YACTHOTO
GbyHKIUH.

[IpumeHeHne Mpon3BOJHON K UCCIEAOBaHUIO (PYHKIIMIA HA MOHOTOHHOCTH U DKCTpeMyMbl. Haxoxnenne
HanOOJBIIET0 U HAMMEHBIIIETO 3HAUCHHS (DYHKIIUH HA OTPE3KE.

IIpuMeHenue npon3BOHOMN A7 HAXOXKACHUS HAMITYUIIero pelieH s B MPUKIAIHBIX 3a/1a4ax, JUIs
oTpeAeNIeHHs] CKOPOCTH IIPOIecca, 3aJaHHOTO (GOPMYIION M TPadUKOM.

[TepBooOpa3znas. Tabmauia mepBooOpa3HEIX.

WuTerpai, ero reoMeTpudeckuii U U3NUIECKUiA CMBICI. BerunciaeHne nHTerpaina no gopmyse
Hrrorona—JleitOHuma.

I[INIAHUPYEMBIE PE3VYJIbTATHI

OcBoenne yueOHOTO npenmera «MaremaTrkay JOIDKHO 00ecreunBaTh JOCTHKEHUE HA YPOBHE CPEAHETO
o0miero o6pa3oBaHusl CIEAYIOIINX TMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
Pe3yIbTaTOB:

JIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOEHHSI MPOrpamMMbl Y4eOHOTO TpenMeTa

«Matematukay xapakTepu3yroTcs: I'pak1aHcKkoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YUAIOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO WJIEHA
poccuiickoro o0IIecTBa, MPEACTABICHHEM O MATEMATHIECKUX OCHOBaX (DyHKIIMOHUPOBAHUS Pa3THYHBIX
CTPYKTYP, SIBICHHUH, IPOLEAYP IPaXXIaHCKOTO 00m1ecTBa (BBIOOPHI, ONPOCH U M. ), YMEHHEM
B3aMMO/IEICTBOBATH C COIMABHBIMHA WHCTHTYTAMH B COOTBETCTBUM C UX (YHKIUSIMHU M Ha3HAYCHHUEM.
[TaTproTnyeckoe BocIUTaHUE:

c(OpPMHUPOBAHHOCTHIO POCCUHCKON TPayKIaHCKOW HACHTUYHOCTH, YBaXKEHUS K MPOLIOMY U HACTOSIEMY
POCCHICKON MaTeMaTUKH, LICHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U
POCCHUHCKON MaTEMaTUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JIOCTUKEHUN B IPYTUX HAyKax,
TEXHOJIOTHAX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HaHUEM JTyXOBHBIX IEHHOCTEH POCCHHCKOTO Hapoa; chOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,



3TUYECKOTO MOBEICHUS, CBA3aHHOIO ¢ IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKU U 1€ATEIbHOCTBIO
Y4€HOT0; OCO3HAHMEM JINYHOTO BKJIaJ[a B MOCTPOCHUE YCTOMYMBOTO Oy IyHero. CTeTHYECKOe BOCIIUTAaHHE:
ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIFOYAs 3CTETHKY MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, peuIeHUH, pacCcy>KIeHNI; BOCOPUUMYUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3IU4HbIX BUIOB
HCKYCCTBA.

®uznvecKkoe BOCIIUTaHNE:

c(hOpMUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTHUECKUE 3HAHHS B HHTEpecax 3/J0POBOTO U 0€301acHOTO
o0pasa XM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 37J0POBBIO (3I0pPOBOE MUTAaHKE, COATaHCUPOBAHHBII
PEKUM 3aHATHI U OTIBIXA, PEryJIsApHas QU3MUeCcKasi aKTUBHOCTh); (PU3HMUECKOT0 COBEPUICHCTBOBAHUS, ITPH
3aHATHUSIX CIIOPTUBHO-03J0POBUTEIBHOMN AESITEIbHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPY/ly, OCO3HaHHEM LIEHHOCTH TPYIOJIIO0HS; HHTEPECOM K Pa3IUIHbIM chepam
po(heCCUOHANBHOM JIEATEILHOCTH, CBSI3aHHBIM C MATEMATHKON U €¢ PUIOKCHUSIMU, YMEHUEM COBEpIIATh
OCO3HaHHBIN BEIOOp OyaymIel mpoecCHr 1 peaTn30BEIBaTh COOCTBEHHBIC )KU3HEHHBIE TUTAHEI,
TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTeMaTHIeCKOMY 00pa30BaHMIO U CaMO00Pa30BaHUIO HA MPOTHKEHUH
BCEH KU3HU; TOTOBHOCTBIO K aKTHUBHOMY yYaCTHIO B PEIICHUH NMPAKTUUECKUX 3a]]a4 MaTeMaTUIECKOM
HaIpaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO IKOJOTUIECKOM KYJITYPHI, MIOHUMAaHUEM BIHSIHUS COIIMATbHO-9KOHOMUYECKUX
MPOLIECCOB Ha COCTOSIHUE MPUPOAHON U COLMANBEHON CPe/ibl, 0CO3HAHUEM TTI00aTbHOTO XapakTepa
9KOJIOTUYECKHX MpoOJIeM; OpHeHTAIel Ha MPUMEHEHNE MaTeMaTHIEeCKUX 3HAHUN JJIsl pEelIeHNS 3371249 B
00JacTy OKpY’KaloIIel cpeibl, INTAaHUPOBAHUS MIOCTYITKOB M OI[EHKH MX BO3MOXXHBIX MOCTIEACTBUHN IS
OKpYKarollen cpe/ibl.

LeHHOCTH HAYYHOTO MO3HAHMUSL:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIeCTBEHHO! TPaKTHKH, TOHUMaHHEM MaTeMaTHn4ecKOi HayKu Kak cepbl 4eloBeYeCcKOl NesITeIbHOCTH,
9TamloB €€ Pa3BUTHSI U 3HAUUMOCTH JJIs1 Pa3BUTHUS UBUIU3ALIUN; OBIAICHUEM S3BIKOM MaTEMAaTUKH U
MaTeMaTUYECKO KyJIbTypOr KaK CPEICTBOM IMO3HAHMSI MUPA; TOTOBHOCTBIO OCYLIECTBIISITh POEKTHYIO U
MCCIIEZIOBATENBCKYIO JAESITeTbHOCTh HHAUBUAYAIBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3VJIBTATHI

MertanpenMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI Y4€OHOTO TIpeIMeTa

«Maremarukay XapakTepU3yHTCS OBJAJICHUEM  YHUBEPCAIbHBIMUIIO3HABATEIbHBIMU ICHCTBUIMU,
YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMHU, YHUBEPCATHHBIMU PETYISITUBHBIMU JCHCTBUSMU.
YHUBepCcaNbHEIC TO3HABATEILHBIC ACHCTBUS, 00CCIIEYNBAIOT (POpMHUPOBaHUE 0a30BBIX KOTHUTHBHBIX
MIPOIECCOB 00yUaIOMMXCs (OCBOCHHE METO/IOB TIO3HAHUS OKPYIKAIOIIEr0 MAPA; MPUMEHEHUE JIOTHIECKHX,
HCCIICZIOBATEIbCKHUX OIEPaluii, yMEHHUM padoTaTh ¢ HHpOpMaLnei).

bazoBble noruueckue qeHCTBUS:

BEISBIIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKNA MAaTEMaTHIECKUX 0ObEKTOB, MOHATHIA, OTHOIIECHHH
MEXly TIOHATHIMH; (hOPMYIIMPOBATH OMPEIEICHNUS TIOHATHI; YCTaHABITUBATh CYIIECTBEHHBIN MPU3HAK
KJIaccU(pHUKaINU, OCHOBAHUS I 0000IEHHS U CPABHEHHSI, KPUTEPUH ITPOBOIUMOTO aHAITN3a;
BOCIIPUHUMATH, ()OPMYIUPOBATH U TPEOOPA30OBBIBATH CYKACHUS: YTBEPAUTEIBHEIC U OTPHUIIATEIbHEIE,
eMHUYHbIE, YACTHBIE U OOIIHE; yCIOBHBIE;

BBISIBJISITh MATEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUHS B (haKTax, JaHHBIX,
HAOJIOJICHUSX M YTBEPKACHUAX; IIPejIaraTh KPUTEPUH JIJISl BBISBICHHUS 3aKOHOMEPHOCTEH M MMPOTUBOPEUHIA;
JleaaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U MHAYKTHUBHBIX YMO3AKIIOUEHUH,
YMO3aKJIFOUCHHUI 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENBHO JIOKA3aTeNIbCTBA MAaTEMAaTHUECKHUX YTBEPKACHUH (TIpsIMbIE U OT MPOTUBHOTO),
BBICTpaNBaTh apryMEHTAIUIO, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBOJIBI;

BBIOMpATh CIIOCO0 perieHust ya4eOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUs, BEIOUPAThH
HauboJIee OIXOAAIINN C yUETOM CAaMOCTOSATEIBHO BBIJICIICHHBIX KPUTEPHUEB).

BbaszoBrie nccaenoBarenbckue AEHCTBUS:

UCIIOJIL30BATh BOIIPOCHI KaK HCCIIEAO0BATEIbCKHI HHCTPYMEHT MTO3HAHUS; ((OPMYITHPOBATH BOIPOCHL,
¢$uKCcHpYIOLIHE TPOTUBOPEYHE, TPOOIEMY, YCTaHABINBATh HICKOMOE U JaHHOE, ()OPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULIUI0, MHEHHUE;

IIPOBOJUTH CAMOCTOSITENBHO CIUTAHUPOBAHHBIN S3KCIEPUMEHT, UCCIIEOBAHUE 10 YCTAHOBICHUIO
0CcOOEHHOCTEH MaTeMaTHUECKOT0 O0BEKTA, SBJICHUS, IPOIIeCcca, BBISBJICHUIO 3aBICUMOCTEH MEKIY
00BeKTaMHU, SBIICHUSIMH, TIPOIIECCAMHU;



CaMOCTOATEITFHO POPMYITHPOBATH OOOOIIICHHUS M BBIBOIBI IT0 pe3yIbTaTaM MPOBEIACHHOTO HAOIIOACHMS,
WCCIICJIOBAHUS, OIIEHUBATh JOCTOBEPHOCTh MOJYUYCHHBIX PE3YJIbTaTOB, BHIBOJIOB M 0000IICHHUIA;
MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE NPOIIECCa, a TAKXKE BBIABUIaTh MPEANOJIOKEHHUS O €r0 Pa3BUTUHU B
HOBBIX YCIOBHSIX.

Pa6ota ¢ nadopmarnmei:

BBIABJIATH I[e(l)I/IIII/ITI)I I/IH(I)OpMaHI/H/I, JaHHBbIX, HCO6XOI[I/IMI)IX JJid OTBETA HA BOMIPOC U IJIA PCHICHUA 3a/1a4u,
BBIOHpATh HHPOPMAIHIO U3 UCTOUHHKOB PA3THYHBIX THIIOB, aHATU3UPOBAThH, CACTEMATU3UPOBATh U
WHTEPIPETUPOBATh HH()OPMAIIHIO PA3THYHBIX BUIOB H (DOPM MPEIICTABICHUS;

CTPYKTYpPUPOBaTh HHOOPMAIIUIO, PEACTABIIATH €€ B Pa3IMUHbIX (hopMaX, WILTFOCTPUPOBAThH rpadHuuecKy;
OIICHMBATh HAJIEKHOCTh HH(MOPMAITUH 110 CAMOCTOSTEIILHO C(HOPMYIIMPOBAHHBIM KPUTEPHSIM.

VHuBepcaabHbIE KOMMYHHKATHBHBIE nIefcTBY, obecreunBarT chOPMUPOBAHHOCTE
COMAJIbHBIX HABBIKOB O6y‘IaIOIlII/IXC$I.
OOuenue:

BOCIIPUHUMATH U (YOPMYIUPOBATH CY>KACHUS B COOTBETCTBHH C YCIOBUSAMH U LIETSIMU OOILEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B yCTHBIX U MMCbMEHHBIX TEKCTAX, AaBaTh IIOSICHEHUS 10
X0y pEeIIeHHs 3a/1a4, KOMMEHTUPOBATh HOITY4YEHHBIH Pe3ybTarT;

B X0J1e¢ 00CY’KIEHUS 3a/1aBaTh BOMPOCHI 110 CYIECTBY 00CYKAaeMON TeMBI, MPOOJIEMBI, pelIaeMoi 3a1a4H,
BBICKA3bIBaTh MJIEH, HALIEJICHHBIE HA TIOMCK PELICHHUS; COIIOCTABIISITh CBOU CYXKICHHUS C CY>KACHUSIMU APYTHX
YYaCTHUKOB JIaJIora, OOHapYKUBaTh Pa3IMune U CXOJICTBO MO3UIHMI; B KOPPEKTHOH hopme
(opMyIMpPOBaTh Pa3HOTIACHS], CBOU BO3PAKEHHUS;

NPEACTaBIIATh PE3yJIbTaThl PEIICHHS 3aJaul, IKCIIEPUMEHTA, HCCICA0BAaHUS, IPOEKTA; CAMOCTOSATEIILHO
BbIOMpaTh (hOpMaT BHICTYIIJICHHUS C YUETOM 33aa4 MPE3eHTAINH U 0COOEHHOCTEH ayANTOpHH.
CoTpynHUYECTBO:

MOHUMATh M UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM U MHAMBUAYILHON pabOThI IPH PELIEHUH yUeOHBIX
3a7ia4; IPUHUMATB 1IeJIb COBMECTHOH AESITENbHOCTH, INIAHNPOBATH OPraHN3aIMI0 COBMECTHOH padoThI,
pacrpenensaTs BUIbl paboT, JOrOBapUBaTHCS, 00CYKAATh MPOLECC U Pe3yIbTaT paboThl; 0000IIaTh MHEHUS
HECKOJIbKHX JIIO/ICH;

y4acTBOBATh B TPYMIIOBEIX opMax paboThl (00CYKIAeHUsI, 0OOMEH MHEHHIA,

«MO3TOBBIE IITYPMBD» U HHBIE); BHITIOIHATH CBOIO YacTh paOOTHl M KOOPIUHUPOBATH CBOU JICHCTBUS C
JPYTUMH WICHaMH KOMaH[Ibl; OLICHUBATh Ka4€CTBO CBOETO BKJIaa B OOIINI MPOAYKT 11O KPUTEPHSIM,
chOopMyIUPOBaHHBIM yYaCTHUKAMH B3aUMOACHCTBHS.

YHuBepcanbHbIe PETYIATUBHBIE NEHCTBHA, obecnednBatoT (HOPMUPOBAHUE CMBICIIOBBIX
YCTaHOBOK W KU3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranuzanusi:

COCTaBIIATH IUIaH, AITOPUTM PEIEHHS 3a7a4uH, BBIOMPATh CIIOCO0 PELIEHNUS C yUYETOM HMEIOIUXCS PECYPCOB
1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C y9ETOM HOBOU
WHQOPMAIHH.

CaMOKOHTPOJIb:

BJIaJ€Th HABBIKAMH [IO3HABATEIbHON peIeKcHn KaK OCO3HAHUs COBEPILAEMbIX AECHCTBUN U MBICIIUTEIbHbBIX
IPOLECCOB, UX PE3yIbTATOB; BIaJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yibTara
peLIeHrs] MaTeMaTHIeCKON 3a1a4H;

IPEABUIACTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PEIICHUHN 33/1a4H, BHOCUTh KOPPEKTUBHI B
JIESITENIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX, HAHIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBUE Pe3yJbTaTa LENU U yCIOBUAM, OOBSICHATH MPUIUHBI JOCTHKECHUS HITH
HEIOCTMXKEHHS PE3YNIbTaTOB AESTEIbHOCTH, HAXOANTH OIIUOKY, JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.
NMPEJAMETHBIE PE3VJIbTATHI

OcBoenne yue6HOro Kypca «Anredpa 1 Hayajaa MaTeMaTUYECKOI0 aHAIN3a» Ha YPOBHE CPEIHEro 00LIero
00pa3oBaHUs JOJHKHO 00ECIIeYMBATh JOCTHXKEHUE CIICAYIOIINX IPEAMETHBIX 00pa30BaTEIbHBIX
Pe3yIbTaTOB:

KJIACC

Yucna 1 BEIYUCTICHUS

OnepupoBaTh MOHATUSIMH: PALUOHAIBHOE U JCHCTBUTENBHOE YHCIIO0, OOBIKHOBEHHAS U ACCSITUYHAS APOOD,
MIPOIIEHTHI.

BeimonuaTe apudmMeTHdeckre onepannuu ¢ pauuoHAIBHBIMU U ICHCTBUTENLHBIMHI YHCIaMU.

BbImonHATh NpUOIMKEHHbBIE BEIYUCICHNUS, HCIIOB3YS IpaBuiia OKPYTJICHUS, JeNaTh IPUKUAKY H OLICHKY
pe3yibTaTa BEIYUCICHUH.

OneprpoBaTh MOHATUSIMH: CTETICHD C IIeJIBIM ITOKa3aTeneM; cTaHaapTHas Gopma 3arncu JeCTBUTEIBHOTO
YHCiIa, KOPEHb HaTypalbHON CTENeHHU; HCIIOIb30BaTh MOIXOASANIYI0 POPMY 3aIlUCH ACHCTBUTEIBHBIX YHCE
JUISL PELICHUs IPAKTUYECKUX 3a7a4 U IPEACTaBICHNS JaHHBIX.



OnepupoBath NOHATUSIMH: CUHYC, KOCHUHYC M TAHT€HC IIPOU3BOJIBHOTO YIJIa; UCIIOIb30BaTh 3aIIUCh
MPOU3BOJIBHOTO yTiia yepe3 00paTHbIE TPUTOHOMETPHUECKHE (DYHKIINH.

VYpaBHEeHUS 1 HEPABECHCTBA

OnepupoBaTh MOHATUSIMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; LIEJI0€, PAllMOHAIBHOE, HPPALOHAIEHOE
ypaBHEHHUE, HEPABECHCTBO; TPUTOHOMETPHUYECKOE YPaBHEHHUE;

BeimonHaTh MpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPOKEHUN U peliaTh TPUTOHOMETPUIECKUE
YpaBHEHUSI.

BeimonusaTh npeodpazoBaHus LETbIX, PAMOHATIBHBIX U HPPALIMOHAIBHBIX BEIPA)KEHHH U pelIaTh OCHOBHBIE
THUIIBI LEJBIX, PAIIMOHATBHBIX U UPPALUOHAIBLHBIX YPAaBHEHUI U HEPABEHCTB.

[TpumeHATs ypaBHEHHS U HEPABEHCTBA JAJIs PEILICHNSI MATEMaTHUECKUX 3a1a4 U 33/1a4 U3 Pa3IHYHBIX
obracTeil HAYKH U peaNbHOM KU3HU.

MozenupoBaTh peajbHbIC CUTYalllU Ha SI3bIKE alreOphl, COCTABIISITh BBIPAYKEHNUSI, YPaBHEHHS, HEPABEHCTBA
0 YCJIOBHIO 3a]1a4H, HCCIIEA0BATh IOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAaHKEM allliapara aareOpsl.

OyHKIMU U rpaduku

OrnepupoBatTh MOHATHAMU: (HYHKIIHS, CITOCOOBI 3a1aHus (PYHKIINH, 00JIaCTh OMPEICIICHUS H MHOKECTBO
3HA4YeHUH QYHKIWH, TpaduK QyHKIMHU, B3aUMHO 00paTHbBIC (yHKIINH.

OnepupoBaTh MOHATUSMH: YETHOCTh U HEYETHOCTh (PYHKIMHU, HYyTH (YHKIIMU, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnionb3oBath rpaduku GYHKIUH IS pelieHHs ypaBHEHUH.

CTpouTh U YuTaTh rpadUKH TMHEHHON (yHKIIMU, KBaIpaTHYHON (QYHKIMH, CTENEHHONW (GYHKLUH C LEeTBIM
MIOKa3aTeJIeM.

Hcnionb3oBath rpaduku GYHKIUH IS KCCIIe0BAHNS MIPOIIECCOB U 3aBHCUMOCTEH TPH PEIICHNH 3a/1a4 U3
Jpyrux y4eOHBIX IPEAMETOB U peabHOM KU3HH; BBIpaXKaTh (POPMYJIaMH 3aBUCUMOCTH MEKAY BETHUYUHAMHU.
Hauana maremaTnieckoro aHaausa

OnepupoBath NOHATUSIMU: MIOCIEN0BATEILHOCTD, ApU(PMETHUECKAst U T€OMETPUIECKasi IPOIPECCUH.
OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIas FTeOMETPHYECKasl IPOTPECCHS, CYMMa OECKOHEYHO
yOBIBatoLIel TeOMETPUIECKOM MPOTPECCHH.

3agaBaTh MOCIEA0BATEIbHOCTH PA3InYHBIMU CIIOCOOAMH.

Hcnionb30BaTh CBOWCTBA OCIIEAOBATEIBLHOCTEH W POTPECCHIA JIJISI PEIICHUST pealTbHBIX 3a71ay MPHUKIIJTHOTO
Xapakrepa.

MHOXecTBa U JIOTHKa

OnepupoBath NOHATUSIMH: MHOXECTBO, OIIEpaliuy HaJ MHOKecTBaMH. M cronp30BaTh TEOPETUKO-
MHOKECTBEHHBIH armnapart I OMCAHUs peallbHBIX POILIECCOB U SBJICHUH, IPU PEICHUH 33134 U3 APYTHX
y4eOHBIX IPEIMETOB.

OnepupoBath NOHATUSAMHU: ONpeleNIeHHEe, TEOPEMa, CIEICTBHE, 10Ka3aTelIbCTBO.

KJIACC

Yucna 1 BEIYUCTICHUS

OnepupoBaTh MOHATUSIMH: HATYPAIbHOE, LIET0€ YHCII0; UCIIOIb30BaTh MPU3HAKU AETMMOCTH LIEIbIX YUCET,
PasJIoKEHHE YUCIla Ha IIPOCThIE MHOKUTEIM AJIsI PEILICHUS 3aad.

OnepupoBaTh MOHATHEM: CTETIEHb C PAIOHATIBHBIM [TOKa3aTeIeM.

OnepupoBaTh MOHATUSAMH: JTOTapU(M YUCIIa, JECATHUHBIE U HATypaJIbHBIE JIOTapU(MBI.

YpaBHEHUS U HEPABEHCTBA

[MpumeHATH CBOICTBA CTENEHH /ISl TPeoOpa3oBaHMs BBIPAKEHNUH; ONIEPUPOBATH TIOHSTUSMHE: MTOKAa3aTeIbHOES
ypaBHEHUE W HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI IOKA3aTeIbHBIX YPaBHEHHUI 1 HEPAaBEHCTB.
BeinonHsaTh Npeo0pa3oBaHus BEIPAXKEHUH, COAEPIKALINX JIOTapu(MBbl; OIIEPUPOBATH TOHATHIMU:
noraprudMuiecKkoe ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITHI JIOTAPHU(PMUIECKAX YpaBHEHUH 1
HEPaBEHCTB.

Haxomutp perieHus mpoCTeHIINX TPUTOHOMETPHUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CUCTEMa JTMHEHHbBIX YPAaBHEHUH U €¢ pEeIeHHE; UCII0Ib30BATh CUCTEMY
JMMHEHHBIX YPaBHEHHUH JJIS pEIICHHS] TPAKTHYECKHX 3a/1a4.

Haxomutp perieHus mpoCTeHIInX CUCTEM U COBOKYITHOCTEH palliOHAJIbHBIX YPaBHEHH U HEPAaBEHCTB.
MozenupoBaTh peajbHble CUTyallly Ha SI3bIKE allreOphl, COCTABIIATH BRIPAKEHNUSI, yPAaBHEHHUSI, HEPABEHCTBA
W CHCTEMBI T10 YCIOBUIO 3a]1a4H, UCCIIEIOBATh TTOCTPOCHHBIE MOJIENIN C UCIIOJIL30BAHMEM alllapara anreOpsl.
OyHKIMH U rpaduKu

OnepupoBaTh MOHATUSAMH: IepHoANYecKas QYHKLHS, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIUH, TOUKH
9KCTpeMyMa (hyHKIUH, HauOoJblliee U HAUMEHbIIee 3HaueHNs (GYHKIUHN Ha IPOMEKYTKE; UCIIOIb30BATh UX
JUTsL MiccieqoBanusl QyHKINM, 3aJaHHOU TpauKoM.

OnepupoBaTh MOHATUSMH: TPapHUKH MOKA3aTEILHON, IOTapUPMUIECKOH N TPUTOHOMETPUIECKUX (QYHKLHII;
n300paxaTh UX Ha KOOPAUHATHOH IUIOCKOCTH U MCIIOIb30BaTh [UIS PELICHUS] YPaBHEHUH U HEPABEHCTB.



N3o06pakaTh Ha KOOPAUHATHON TJIOCKOCTH TpaWKH JIMHEWHBIX YPaBHEHUH W UCIIONH30BATh UX TSI
pelleHns] CHCTEMBI IMHEHHBIX YpaBHeHH. Vcronb30BaTs rpaduku QyHKIMHA IS HCCIIEOBAHUS TIPOLIECCOB
Y 3aBHCUMOCTEN U3 IPYTruX yUYeOHBIX TUCLUILIUH.

Hayana MmatemaTnyeckoro ananusa

OneprpoBaTh MOHATUSAME: HETIpephIBHAS (DYHKINS; IPOU3BOIHAS (DYHKINHU; UCTIONH30BATh T€OMETPHUIECKUN
1 QU3MYECKU CMBICT TPOU3BOTHOM [T PELICHUS 3a1a4.

HaxoauTts mpon3BoIHbIE AIIEMEHTAPHBIX (PYHKIUN, BEIYUCIISATH IIPOU3BOTHBIE CYMMBI, TPOU3BEICHHUS,
YacTHOTO (DYHKITHH.

Hcnonp3oBaTh NpOU3BOAHYIO IS MCCIe0BaHUs (DYHKIIMA HA MOHOTOHHOCTh U OKCTPEMYMBI, IPUMEHSATh
Pe3yIbTaThl HCCIIEAOBAHHS K TIOCTPOSHHIO IPaHKOB.

Hcnonb30BaTh OpOU3BOJHYIO AJIs1 HAXOXKACHHS HAMITYYLIErO PELICHUS B IPUKJIAJAHbBIX, B TOM YHCTIE
COLIMATBHO-3KOHOMHYECKHUX, 3ajadax.

OnepupoBaTh MOHATUSIME: TIEPBOOOpa3Has U HHTETPal; MOHUMATh TEOMETPUIECKUI U PU3MUECKHIIA CMBICIT
UHTErpana.

Haxoaute nepBooOpa3Hble 3NeMeHTapHBIX (VYHKIHI; BBIYUCIATh HHTETpal 1o opmyiie HproToHa—
JleitOnuma.

PemaTs mpuknanHble 3a1a4d, B TOM YUCIIE COLMATbHO-9KOHOMUYECKOTO U (PU3MYECKOTO XapakKTepa,
cpenctBamu Marematndeckoro ananmmsa. TEMATUYECKOE IINIAHMPOBAHMUE 10 KJIACC

Kouun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne (uu¢posbIe)
pa3ieioB U TeM Kontpoabubie | [lpakTuyeckue
n/n Bcero oOpa3oBaTejibHbIEC
NMPorpamMMmsblI padoTbI padoThbI
pecypchl
MHoxecTBa
pallMOHAJIBHBIX U
. bu6mmoreka 1{OK
JIEUCTBUTEIbHBIX
1 P 14 1 https://lesson.edu.ru/
yuces. PaiimonanbHbie 02.5/10
YpaBHEHUS U
HEpPaBEHCTBA
OyHKIMU U TpadUKU. bubmuoreka 11OK
2 CTeneHsb ¢ eNbIM 6 https://lesson.edu.ru/
MoKa3aTejieM 02.5/10
Apudmernueckuit
KOPEHb N—0i1 CTENEeHHU. bubnmnorexka [HOK
3 Uppanmonanbubie 18 1 https://lesson.edu.ru/
YpaBHEHUA U 02.5/10
HEpaBEHCTBA
DopmyJibl
uroHomerpuu. Tpuro bubmorera LOK
4 P ' 22 1 https://lesson.edu.ru/
HOMETPUYECKHUE 02.5/10
ypaBHEHUS
bu6mmoreka [JOK
TlocaenoBaTenLHOCTH
5 T IDOIDECCHI 5 https://lesson.edu.ru/
porp 02.5/10
[ToBTOpEHUE,
bu6mmoreka 1{OK
0000111eHHE,
6 3 1 https://lesson.edu.ru/
CI/ICTel\faTI/IL%aL[I/I}I 02.5/10
3HAHUU
OBIIIEE KOJIMYECTBO - ) N
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11 KITACC

Haumenoanue paznenos u  |[KonmuecTBo yacos OnexkTpoHHbIE (IHU(POBEIE)
Ne /1 TeéM mporpamMMBbl KOHTpOIBHbIE TpakTuueck He o0Opa3oBaTeIbHbBIE
Bcero  paboTsl paboThI peCYpChI
CreneHs ¢ paluoOHAIEHBIM
nokasareneM. [lokazarenpHast
byHKIHS. bubmuorexa [IOK
1 [Noka3arenbHble ypaBHEHHS U |12 1 https://lesson.edu.ru/02
HEpaBEHCTBA S/11
Jlorapudmudeckas GyHKITHS.
Jlorapupmuieckue bubmuoteka I[TOK
2 YpaBHEHUS U HEpaBeHCTBA (12 https://lesson.edu.ru/02
S/11
TpUroHOMeTpUIECKUE
(hbyHKIIMY U UX Bubmuorexa LJOK
3 rpaduky. 9 1 https://lesson.edu.ru/02
TpUroHoMeTpuiecKue S/11
HEpaBeHCTBA
IIpousBoanas. [Ipumenenue Bbubmmorexa ITOK
4 TIPOU3BOTHOMN 24 1 https://lesson.edu.ru/02
S/1
MHuTerpan u ero npuMeHEHUs bubmuorexa LJOK
S 9 https://lesson.edu.ru/02
S/1
bubmuoreka LIOK
6 CucTeMbl ypaBHEHUIA 12 1 https://lesson.edu.ru/02
S/11
HarypanbHble U 1esble Ynciia Bbubnuoteka I[TOK
7 6 https://lesson.edu.ru/02
S/11
[ToBTOpenue, 0000IIEHNE, bubnuoreka IJOK
8 CcUCTEeMaTH3aIsl 3HAHUN 18 2 https://lesson.edu.ru/02
S/1
OBLIEE KOJIMYECTBO 102 6 0
YACOB I10 [TPOI'PAMME
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PABOYA S [TIPOTPAMMA YUYEBHOI'O KYPCA «'EOMETPHSI»
(FA30BbII YPOBEHD)

(ID 304825)

MIOSICHUTEJIbHA S 3ATIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHs aiis oOyuatormxcs 10 —11 kinaccos
pa3paboraHa Ha ocHOBe DenepaibHOr0 TOCYIapCTBEHHOTO 00Pa30BaTEBHOTO CTAaHAaPTa CPETHETO OOIIEro
00pa3oBaHMs, C YI€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MPEABABIAEMBIX K MATEMATHIECKOMY
00pa3oBaHuIO, M TPAAUIUN POCCHIHCKOTO 00pazoBanus. Peannzanus mporpaMMbl 00eclieunBaeT OBIaicHHE
KITFOYCBBIMU KOMITETEHITHSIMH, COCTABJISIFOIIIMMU OCHOBY JJISi CAMOPA3BUTHSI U HEMPEPHIBHOTO 00pa30BaHMUs,
HEJIOCTHOCTH OOIIEKYIETYPHOTO, IMYHOCTHOTO ¥ TIO3HABATEILHOTO Pa3BUTHUS IMYHOCTH 00YJaIOIIXCS.

HEJIN U3YYEHNWA YYEBHOI'O KYPCA

BaxxHOCTE yueOHOT0 Kypca TeOMETPHH Ha yPOBHE CpeIHEro o01ero 0opasoBanus 00yCIoBIICHA
MIPAKTHUYECKOW 3HAYMMOCTBIO METAIIPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB 00YUEeHUS T€OMETPUH B
HaNPaBICHUH JTMYHOCTHOTO Pa3BUTHs 00yJaromuxcs, opMUpoBaHus (PyHKIIMOHATHLHONH MaTeMaTHIECKOM
TPaMOTHOCTH, U3yUEHUS IPYTUX YUeOHBIX AUCIUIUINH. PazBuTie y 00y9aromuxcs mpaBriIbHBIX
Hpe}lCTaBHeHI/Iﬁ 0 CYHIHOCTHU U MPOUCXOKACHUNU T'COMETPHUCCKUX a6CTpaKHI/II\/'I, COOTHOIICHUHN PCAJIBHOT'O U
UICANBHOTO, XapaKTepe OTPaKEHHUs MaTeMaTHYECKOI HAayKOil SBJICHUH U POLIECCOB pealbHOTO MHUPA, MECTE
TE€OMETPUU B CHCTEME HAyK M POIM MaTEMaTHUECKOTO MOIETHUPOBAHHS B HAYYHOM MTO3HAHHUY U B IIPAKTHKE
CITOCOOCTBYET POPMHUPOBAHHIO HAYYHOTO MHUPOBO33PCHHUS YIAITHUXCS, a TAK)KE Ka4eCTB MBIIIIICHUS,
HEOOXOAMMBIX JJIs QIalTAl[MK B COBPEMEHHOM OOIIIeCTBE.

I'eomeTpus sBiseTcs OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO O0IIEero 00pa3oBaHus, TaK Kak
obecnedrnBaeT BO3MOXXHOCTh M3YUSHHS KaK TUCIUILINH €CTECTBEHHO-HAYYHOW HAIIPAaBIEHHOCTH, TaK 1
TYMaHHUTapHOM.

Jlornyeckoe MpIlIeHHE, POPMUPYEMOE IPU U3YUEHUH 00yUYaIOIIMMHUCS TIOHATUHHBIX OCHOB TEOMETPUU U
MMOCTPOEHUH IETTOYKH JIOTHUECKUX YTBEPKIEHUH B X0/Ie PEIICHUS T€OMETPUIECKHX 3a/1a4, YMEHHE
BBIABUI'aTb U ONIPOBEPTaTh T'MIIOTE3BI HEMMOCPEACTBEHHO HUCIIOJIB3YIOTCA IIPpHU PCUHICHNUH 3a/la4 €CTCCTBEHHO-
HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIbh BO BCEX 00IACTAX NIEATENLHOCTH
yenoBeka. OpueHTaIns 9eJ0BeKa BO BpEMEHH U MTPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0 COMUAIBHOTO
ObITHSA, OpMa OTPaKEHUS OKPY’KAIOIIEr0 MHUPA, YCIOBHUE YCIIEITHOTO TIO3HAHHS U aKTUBHOTO
npeoOpazoBaHus AeHCTBUTENBHOCTH. OneprpoBaHKue NPOCTPAHCTBEHHBIMH 00pa3aMiu 00beIMHSIET pa3HbIe
BUJBI y4eOHOU U TPYAOBOM NeSTENFHOCTH, SBISETCS OAHUM U3 IPO(GECCHOHAFHO BaYKHBIX KAuecTB,
MOATOMY aKTyallbHa 3aJa4a GOPMUPOBAHHUS Y O0YHAIONIUXCSI TPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3sHOBUAHOCTH 0OPAa3HOTO MBILIIICHHUS — CYIIECTBEHHOI'O KOMIIOHEHTA B [TOJITOTOBKE K MPaKTHYECKOI
JIeSITETLHOCTH TI0 MHOTHIM HaITPaBIICHHUSIM.

Lens ocBoeHUS MTporpaMMBbl yaeOHOTO Kypca «I eomeTprs» Ha 6a30BOM ypOBHE 00yICHHS —
00111e00pa30BaTEILHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00YUAIONIUXCS Yepe3 00eCIeUeHIE BO3MOXKHOCTH
NPUOOPETEHHUS M UCTIOIB30BaHMS CHCTEMATHUECKIX T€OMETPUUECKUX 3HAaHUN U ACHCTBHH, CIIeU(PUIHBIX
TE€OMETPHH, BO3MOXXHOCTH YCIEITHOTO MPOAOIKEHUS 00pa30BaHus 110 CIIENHATBHOCTSIM, HE CBSI3aHHBIM C
IMMPUKIIATHBIM HMCIIOJIB30BAHUEM I'€OMETPUU.

[IporpaMma o reomeTpur Ha 6a30BOM YPOBHE IIpeJHa3HAUYEHa I 00YUarOIMXCsl CpeJHEN IIKOIIbI, He
WCTBITHIBABIINX 3HAYUTEIHHBIX 3aTPYTHEHHI HAa YPOBHE OCHOBHOTO 001Iero oopasoBanus. Takum oOpazom,
oOyuaroryecst Ha 0a30BOM YpOBHE JIOJDKHBI OCBOHTH OOIIIE MATEMAaTHIECKAE YMEHNS, CBSI3aHHBIE CO
crienn (UKol TeOMETPUH U HEOOXOANMBIE JUISl )KU3HU B COBPEMEHHOM o01ecTBe. Kpome 3Toro, oHM HMEIOT
BO3MOXKHOCTh U3YYUTh TE€OMETPHIO OoJiee TIIy0OKO, €CITU B JAIbHEHIIIEM BO3HUKHET HEOOXOTUMOCTh B
TEOMETPUYECKUX 3HAHUAX B MIPO(ECCHOHAITBHON NesTENFHOCTH.

JlocTrKeHre el 0CBOCHUS MPOrpaMMbl 00€CTIeYHBAETCSI PEICHUEM COOTBETCTBYIOIIHNX 3a/1au.
[IpuopuTeTHHIMU 3a1a4aMK OCBOCHUS Kypca

«"eomerpun» Ha 6a30BoM ypoBHE B 10—11 Kiraccax sBISIOTCS:

(hopMuUpOBaHHUE MPEICTABICHUSA O TEOMETPUH KaK 4aCTH MUPOBOH KYJbTYPhI U OCO3HAHUE €€ B3aMMOCBS3H C
OKPY’KaIOIUM MHUPOM;

(hopMupOBaHHE MIPEICTABICHUSI O MHOTOTPaHHUKAX U TellaX BPAIIEHUS KaK O BAKHEHIITUX MAaTEeMaTHIECKIX
MOJIEJISIX, TIO3BOJISTFOINMX OMHCHIBATH M M3YYaTh Pa3HbIE SBICHUS OKPYIKAIOIIETO MUPA;

(opMHpOBaHHE YMEHHS PACIIO3HABATh HAa YepTeikKax, MOJIEISIX U B peallbHOM MUPE MHOTOTPaHHHUKH U Teja
BpalllcHUS;

OBJIaJICHHE METOJ]AMH PEIIeHH 3a/1a4 Ha TOCTPOSHHS Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX (DUTYD;



(dbopMHpOBaHHE YMEHHS ONIEPUPOBATh OCHOBHBIMHU IOHATHSAMHI O MHOTOIPAaHHUKAX U TEJaxX BPALCHUS U UX
OCHOBHBIMH CBOWCTBaAMH;

OBJIa/ICHHE AJITOPUTMAaMU PEIICHHsI OCHOBHBIX TUIIOB 3a7a4; (OpMUpOBaHUE YMEHUS POBOAUTH HECIOKHBIE
JTOKa3aTeNbHbIE PACCYXKACHUS B XOJ€ PEIICHMS CTEPEOMETPUUECKUX 3a/1ad U 33Ja4 C MPaKTUYECKHM
coJlep>KaHHeM;

Pa3BUTHE HHTEIUIEKTYaIbHBIX H TBOPUECKMX CIIOCOOHOCTEH 00yYaromuxcsl, 03HaBaTeIbHON aKTUBHOCTH,
HCCIIEZIOBATENBbCKUX YMEHUHN, KpUTHYHOCTH MBIIUICHUS;

¢dbopmupoBaHue (HyHKIHMOHAIBHON IPAMOTHOCTH, PEIEBAHTHOM r€OMETPUN: YMEHHE PacIIO3HABaTh
MIPOSIBJICHUS T€OMETPUIECKIX TOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B peasbHBIX JKU3HEHHBIX CUTYalUAX
Y TIPH U3yYEHHUH JAPYTHUX YUEOHBIX MPEIMETOB, POSIBICHHUS 3aBUCHMOCTEH 1 3aKOHOMEPHOCTEH,
(dbopMyInpoBaTh UX Ha A3bIKE FEOMETPUU U CO31aBaTh F€OMETPUIECKHUE MOAEIH, IPUMEHITh OCBOCHHBIN
TeOMETPUIECKHIA anmapaT JUIsl peIIeHus MPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4, HHTEPIPETHPOBATh U
OIIEHMBATh MOJIYYEHHbIE PE3YIbTaThI.

OTIUUuTENHHON 0COOEHHOCTHIO IPOTPAMMBI SIBIISETCS BKIIIOUEHHE B KypC CTEPEOMETPHH B Hayajle ero
M3y4YCHHMS 3371a4, PELIaeMbIX Ha YPOBHE HHTYUTHUBHOI'O I0O3HAHUS, U OIPEAEICHHBIM 00pa3oM
OopraHu3oBaHHas paboTa HaJl HUIMH, YTO CTIIOCOOCTBYIOT Pa3BUTHIO JJOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIUIEHUS, CTUMYJIUPYET NPOTEKaHNE HHTYUTHUBHBIX IPOIIECCOB, MOTUBUPYET K JalbHEHIIEMY N3YUEHUIO
MIpeaMETA.

[Ipennoutenne oTaacTCa HATISAHO-KOHCTPYKTUBHOMY METOAY O0Y4YEeHHS, TO €CTh TEOPETHUECKUE 3HAHUS
HUMEIOT B CBOEH OCHOBE YyBCTBEHHOCTh MPEAMETHO- IPAKTUUECKON AeATeIbHOCTH. PazButne
MIPOCTPAaHCTBEHHBIX MIPEACTABICHUH y yUaluXcs B Kypce CTEpEOMETPHU IPOBOIUTCS 3a CUCT PEIICHUS 3a1a4
Ha CO3JaHMe MPOCTPAaHCTBEHHBIX 00pa30B 1 3ajjad Ha ONEepHUPOBaHUE MPOCTPAHCTBEHHBIMU 00pa3aMHu.
Co3znanue 0Opa3a NpOBOAMUTCS C OMOPOH HA HATJIAHOCTD, a OTIEPUPOBAHUE 00Pa30M — B YCIIOBHSIX
OTBJICYEHHUS OT HArJSAHOCTH, MBICTIEHHOTO H3MEHEHUS €r0 HCXOJHOTO COAEPKAHMS.

OcHOBHBIC cofiepKaTeNbHBIC THHNK Kypca «['eomerpum» B 10—11 xmaccax:

«MHororpanHukn», «IIpsiMble U IIJIOCKOCTU B IPOCTPAHCTBEY, «Tena BpalieHus,

«BekTopsl 1 KOOPAMHATHI B IPOCTpaHCTBE». POpMUPOBAHHE JOTMUECKUX YMEHUN pacIpeiessieTcs He
TOJIBKO MO COAEPKaTEeIbHBIM JIMHUAM, HO U 110 rofiaM 00y4eHUs Ha YPOBHE CPEeIHEro o01mero o0pa3oBaHusI.
Copep:xanre 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM pPe3yJIbTaTaM OCBOCHHS pabodeil mporpaMMel,
pacrpeeneHHbIM 10 To1aM 00yUYeHHSs, CTPYKTYPHPOBAaHO TAKMM 00pa3oM, YTOOBI OBJIa/ICHHE
reOMETPUUIECKVMH MOHATUSAMH M HaBBIKAMH OCYLIECTBIISIIOCH MOCIE0BATENBHO U TOCTYNATENBHO, C
COOJIIOZICHNEM IIPUHIIMIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUA BKJIFOUAJINCH B OOIIYIO CUCTEMY
reOMETPUYECKUX MPEACTABICH i 00YYarOIMXCs, PACIIUPSS U YIayOsis e€, 00pa3ys IpOYHbIe
MHO>KECTBEHHBIE CBSI3H.

MECTO YYEGEHOI'O KYPCA B YUEGHOM IIJTAHE

Ha n3yuenne reometpun otBoauTcs 2 yaca B Hegemo B 10 kinacce u 1 wac B Henenro B 11 kimacce, Bcero 3a
nBa rofa oOyuenus - 102 yueOHBIX Yaca.

COZAEPXXAHUME YUEBHOI'O KYPCA 10 KJTACC

IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MTOHATHUS cTepeoMeTpur. Touka, mpsimMast, TNOCKOCTh, MPOCTpaHcTBo. [loHsTHE 00
AKCHOMATUYECKOM MOCTPOEHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX.

B3anmMHO€E pacnonoxkeHHne NpsAMBIX B IPOCTPAHCTBE: NIEPECEKAIOIIUECS, MaPAJUIETBHBIE H CKPEIINBAIOIIHECS
npsimble. [lapaninensHOCTh MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: MapauieIbHbIe MPSMbIE B TPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSAMBIX; HapaJIEIbHOCTD MPSIMOM U IJIOCKOCTH. YTJIBI C COHANPaBIEHHBIMU
CTOPOHAMHU; YroJ MEXAY NPSMBIMH B IpOCTpaHCTBe. [lapamiensHOCTh MIOCKOCTEN: apasuIeIbHbIE
TUTOCKOCTH; CBOMCTBA MapaJlIeNbHbIX TutockocTel. [IpocTeiimue npocTpancTBeHHBIE (GPUTYPHI HA TUIOCKOCTH:
TeTpasap, Ky0, mapajuiesenume; IOCTPOSHHE CCUSHUH.

IlepieHAMKYIAPHOCTD MPSIMOM U MIJIOCKOCTH: MEPIEHANKYJIISIPHBIE MIPSIMBIE B IPOCTPAHCTBE, IPSIMBIE
MapaJulelbHbIE U NEPIEHANKYIIIPHBIE K INIOCKOCTH, IPU3HAK MEPIEHANKYIISIPHOCTH IPSAMOH H INIOCKOCTH,
TeopeMa O IPSIMON NEPHEHANUKYJIIIPHON IIIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YTOJI MEXKIY PSIMOM U
IUIOCKOCTBIO; IBYTPaHHBIN yroJl, IMHEHHBIN Yrojl IByTpaHHOro yria. [lepnesiukyisp 1 HakJIOHHBIE:
paccTosiHUE OT TOYKH 10 IIOCKOCTH, PACCTOSIHUE OT IPSMOH 10 INIOCKOCTH, IPOEKLUs PUIYphI Ha
TUIOCKOCTD. lepreHanKyIsIpHOCTh TUIOCKOCTEH: MPU3HAK MEPIEHANKYIIIPHOCTH ABYX IJIOCKOCTel. Teopema
0 TPEX MEePNEHANKYISIpax.

MHororpaHHUKI

ITonATHE MHOTOIpaHHUKA, OCHOBHBIE 2JIEMEHTBHI MHOTOIPaHHHKA, BBITYKIIBIE U HEBBITYKIIBIE
MHOTOTPAaHHUKH; Pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3Ma: n-yroapHas mpu3Ma; TpaHU U OCHOBAHMS MPU3MBL;
npsMasi 1 HaKJIOHHAs! TPU3MBbI; OOKOBasl 1 TIOJIHAS MOBEPXHOCTH NMpHU3MEL. [lapanienenunen, npsiMOyTronbHBIN
napaJulelenuIes U ero cBoicTBa. [lmpaMuaa: n-yroiapHas mupaMua, FpaHd B OCHOBaHUE THPAMHUIBL;



0OKOBas ¥ MOJHASI TOBEPXHOCTH MUPAMUIBI; IPaBUJIbHAS U yCEUCHHAS TUPaMUAa. DJIEMEHTHI TPU3MBI 1
nmupaMubl. HpaBI/IHBHLIe MHOTOTPaHHUKU: ITOHATUEC ITPABUIIBHOTO MHOI'OI'paHHUKaA, IIpaBUJIbHAA IIpU3Ma U
MpaBWIbHAS MUPAMHUJIA; TIPABUIIBHAS TPEYTOJIbHAS IMPAaMU/Ia U MPaBWIBHEIN TeTpasdap; kKyO. [Ipeacrasienue
0 TIPaBWIILHBIX MHOTOTPAHHHUKAX: OKTAdp, AOAEKadIp 1 uKocadap. CedeHus Mpu3Mbl ¥ THPAMUJIBL.
CI/IMMeTpI/IH B IIPOCTPAHCTBEC: CUMMETPHA OTHOCUTECIIBHO TOYKH, HpHMOfI, IUIOCKOCTH. DJIEMEHTEI CUMMETpUHN
B MUpaMuaax, napajjiCiieruineaax, NpaBujibHbIX MHOT'OI'paHHUKAaX.

Brrancienne 3meMeHTOB MHOTOTPaHHUKOB: pedpa, TuaroHaiu, yrisl. [lnomans 60KOBOI MOBEPXHOCTH U
TTOJTHOHM TIOBEPXHOCTH PSMOU MPU3MBI, TUIOIIAIb OCHOBAHHM, TeopeMa 0 O0KOBOI OBEPXHOCTH TIPSIMOM
npu3Mel. [Imomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUILHON MUPAMUIBI, TEOPEMA O TUIOMIATH
yceueHHoi nupamuapl. [lonstue 06 o6beme. OOBEM MHpaMHUIBI, TPU3MBI.

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMIEHHUS MEXIY IUIOMAIIMA TOBEPXHOCTEH, 00bEMaMH TIOAOOHBIX
TeN.

11 KJIACC

Tena BpameHus

Hunuaaprdeckas MOBEPXHOCTh, 00pa3yromIye ITHHAPHIECKON TOBEPXHOCTH, OCh IIAIHHIPHYECKON
noBepxHOCTH. LlMauHAp: ocHOBaHMS U OOKOBas MOBEPXHOCTH, 00pa3yomas 1 0ck; IIoIa s> OOKOBOW U
MOJTHOW MOBEPXHOCTH.

Konmndeckast moBepxHOCTh, 00pa3yomIrne KOHNIeCKOH TOBEPXHOCTH, OCh M BEpPIIIMHA KOHHYECKOM
noBepxHocTH. KoHyc: oCHOBaHME U BepIIMHA, 00pa3yrolias U 0Ch; IJIONIa (b OOKOBOW U MOJTHON
MOBEPXHOCTH. Y CEUCHHBII KOHYC: 00pa3yIolire 1 BHICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paanyc, AHaMeTp; IDIoIalb TOBEpXHOCTH chepbl. B3anmMHOe pacnonoxeHue chepsl u
TUTOCKOCTH; KacaTellbHas TNIOCKOCTH K cdepe; TUIomas chepsl.

N300paxxeHue Tes BpalleHus Ha IIO0CKOCcTH. Pa3BeépTka nunuHapa u Konyca. KoMOuHau Ten BpalieHus 1
MHOTOTPaHHUKOB. MHOTOTpaHHUK,

OTMCaHHBINA OKOJIO cdepbl; cepa, BICaHHAS B MHOTOTPAHHHUK, WIJIH TEJIO BPAIICHHS.

[MonsiTre 06 06beMe. OcHOBHBIE CBOWCTBAa 00HEMOB Tell. TeopeMa 00 00bEMe PSMOYTOIHLHOTO
napajiesienumnesia u cieAcTBUs u3 Hee. O0bEM NUIMHPA, KoHyca. OO0BEM HIapa U miomaab chepsl.
[TomoOHbIe Tena B mpocTpancTBe. COOTHOMIECHHUS MEXY IUIOMIAISIMA TTIOBEPXHOCTEN, 00bEMaMH TTIOOOHBIX
TeN.

Ceuenus uunuHApa (apajuleNbHO U MEPIEHANKYIISIPHO OCH), CeUeHHsI KOHyca (TapajulebHOe OCHOBaHHIO U
MIPOXOJISIee Yepe3 BepIINHY ), CEUeHUs 1mapa. BEeKTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha mimockocT 1 B ipocTpaHcTBe. ClioykeHHe W BRIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
grcio. PazinoxeHne BeKTopa o TpeéM HeKoMITIaHapHBIM BekTopam. [IpaBmiio mapamienenunena. Pemenne
3aj1ay, CBA3aHHBIX C TPUMEHEHUEM MIPAaBUII ACUCTBHUH ¢ BeKTOpaMH. IIpsMoyroibpHas cucteMa KOOpJUHAT B
npoctpascTBe. Koopaunartsel Bekropa. [Ipocreiiue 3agaun B KOOpAUHATAX. YTOJI MEXAY BEKTOPaMHU.
CKaJBIpHOC IMPOU3BCACHUC BEKTOPOB. Brraucnenne YTJIOB MCXKAY IIPAMBIMHA U IINIOCKOCTAMMU. KOOpZII/IHaTHO-
BEKTOPHBIM METOJ] P PEIIEHUH T€OMETPUUECKUX 3a]1ad.

ITNIAHUPYEMBIE PE3VJIbTATBI IMYHOCTHBIE PE3YJIbTATHI

JImuHOCTHBIE pe3yabTaThl OCBOEHHUS MpOrpaMMbl y4eOHOro IpeamMera

«MaremaTHKa» XapaKTepU3yIOTCs:

I'paxkianckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO TPAKAAHCKON TIO3UIMH 00YYarOIIEerocst KaK akTHBHOTO U OTBETCTBEHHOTO YJICHA
poccHiickoro o0IIecTBa, MPEACTABICHUEM O MaTEMAaTHUECKUX OCHOBAX (DYHKLIMOHUPOBAHUS Pa3IUYHbIX
CTPYKTYP, SIBICHUH, IPOLEYP IPaXIaHCKOTO 0o011ecTBa (BBIOOPHI, ONIPOCH U IP.), YMEHHEM
B3aMMO/IEICTBOBATH C COIMAIBHBIMHA HHCTUTYTaAMH B COOTBETCTBHM C UX QYHKIMSIMHU M Ha3HAYCHHUEM.
[TaTproTnyeckoe BocuTaHUe:

c(hOPMHUPOBAHHOCTHIO POCCUHCKON TPaXKIAaHCKON HACHTUYHOCTH, YBAXKEHUS K IPOLTIOMY U HACTOAIIEMY
POCCHUICKON MAaTEMATHKH, IEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSAM POCCUNCKUX MaTEMAaTHKOB U
POCCHICKON MaTEMAaTUYECKOH IIKOJIbI, K HCIIOIb30BAHUIO STUX JOCTH)KEHUN B JPYIMX HAyKaX, TEXHOJIOTUSX,
chepax 3IKOHOMHKH.

JlyXOBHO-HpPaBCTBEHHOT'O BOCIIUTaHMUS:

OCO3HAHUEM JTYXOBHBIX [IEHHOCTEH POCCHICKOTO Hapo/a; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
3TUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPaKTUYECKUM MPUMEHEHUEM JOCTI)KEHUIN HayKU U JeSITENbHOCTHIO
y4€HOT0; OCO3HAHHEM JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy IyIIero.

OcTeTn4ecKkoe BOCIIUTAHUE:

3CTETUYECKUM OTHOIIEHHUEM K MHUPY, BKIIIOYas 3CTETUKY MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH, 0OHEKTOB,
3aJa4, pelleHui, pacCyX A€HNH; BOCIPUMMUYUBOCTHIO K MATEMATUYECKUM aCIIEKTaM pa3iIHMYHBIX BUI0B
UCKYCCTBA.



®duzndeckoe BocuTanne: chOpMUPOBAHHOCTHIO YMEHUS IPUMEHITh MaTeMaTHIeCKHe 3HAHNS B MHTEpecax
3JI0pPOBOT0 U 0€30IacHOT0 00pa3a KHU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cCOATAHCUPOBAaHHBIN PEXKUM 3aHITUN U OT/AbIXa, pEryJspHas U3ndecKas akTUBHOCTB);
(hM3UIECKOTO COBEPIICHCTBOBAHUS, TIPY 3aHATHAX CIOPTHBHO-03I0POBUTEIHHON AEATEITHHOCTHIO.
TpynoBoe BocIuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LICHHOCTH TPYAOIIO0US; HHTEPECOM K Pa3UuHBIM cepam
poheCCUOHANBHOM I TETFHOCTH, CBSI3aHHBIM C MATEMATHKON U €& PUIOKESHUSIMU, YMEHHUEM COBEpIIATh
OCO3HaHHBIN BEIOOP OyAyIIei mpodeccui U peaTu30BhIBaThH COOCTBEHHBIEC JKU3HEHHBIC TUTAHBI; TOTOBHOCTHIO
1 CIIOCOOHOCTBIO K MATEMAaTHIECKOMY 00pa30BaHHIO M CAMOOOPA30BaHMIO HA NIPOTSDKEHUH BCCH KU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUN MPAKTUICCKUX 3a7]a4 MAaTeMaTHICCKOM HAITPaBICHHOCTH.
DKOJIOTHYECKOE BOCITUTAHUE:

Cq)OpMI/IpOBaHHOCTLIO 3KOJIOTUYECKOH KYJbTYpPbl, IOHUMAaHUEM BJIMAHNA COLIMATIbHO-OKOHOMUYCCKUX
MPOIIECCOB Ha COCTOSIHUE MPUPOIHON U COLUAIBHOM Cpelibl, 0CO3HAHUEM II00ATBHOTO XapaKTepa
HKOJIOTUYECKUX MpoOJIeM; OpHeHTaIlel Ha MPUMEHEHNEe MaTeMaTHIEeCKUX 3HAHUN IS pelIeHNs 331249 B
00JacTH OKpY’Kalomel cpeibl, INTAHNPOBAHUS MTOCTYITKOB M OIIEHKH MX BO3MOXKHBIX MTOCTIEACTBUHN IS
OKpYKarollen cpe/ibl.

IleHHOCTH HAyYHOTO MTO3HAHMUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIeCTBEHHO! TPAKTHKH, TOHUMaHHEM MaTeMaTHn4ecKOi HayKH Kak cepbl 4eloBeYeCcKOl esITeIbHOCTH,
JTAIOB €¢ Pa3BUTHUS M 3HAYUMOCTH ISl Pa3BUTHUS [IMBHIIU3AIUH; OBJIAaJICHUEM SI3IKOM MAaTEMAaTHKU U
MaTeMaTHYeCKON KyJIbTypOi KaK CPEeICTBOM ITO3HAHMSI MAPA; TOTOBHOCTBIO OCYIIECTBIISITh MTPOSKTHYIO U
HCCICA0OBATCIIBCKYIO JACATCIIBHOCTE MHANBUAYAJIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3VYJIbTATHI

MeranpeaMeTHBIE pe3yJIbTaThl OCBOSHHS POTrPaMMbl YIeOHOTO MpeIMeTa

«MaremaTrKa» XapaKTepU3YIOTCs OBJIAJICHUEM YHUBEPCATBHBIMH IMO3HABATEIILHBIMHU JCHCTBUSIMH,
YHHUBEPCATHHBIMI KOMMYHHUKATHBHBIMH JIEHCTBUSAMH, YHUBEPCATHHBIMHU PETYISITHBHBIMY JIEHCTBHSIMH.
YHuBepcanbHbIe TO3HABATEIbHBIC JCUCTBHS, 00eCIeunBaOT (GOpMUpPOBaHUE 0a30BbIX KOTHUTHBHBIX
MPOIECCOB 00yUarONIMXCs (OCBOCHUE METOJIOB TIO3HAHUS OKPYKAIOIIEr0 MUPA; MPUMEHECHHUE JIOTHYCCKHUX,
WCCIIeZIOBATENBCKIX OIlepannid, yMeHu padborats ¢ nHpopMaiueii). bazoBeie Jormueckue NeHCTBUS:
BBISIBIIATD U XapaKTEPU30BaTh CyIIECTBEHHBIE MPU3HAKNA MAaTEMaTHIECKUX 0OBbEKTOB, MMOHITHIA, OTHOIIECHHH
MEX]ly IOHATHIMU; (POPMYJIMPOBATh ONPEICIICHHUS TIOHATHI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK
KIIacCH(HKAIMH, OCHOBAHHS 11 0000IICHHUS U CpaBHEHUS, KPUTEPUU IIPOBOIUMOTO aHAITN3a;
BOCTIPUHUMATH, ()OPMYITUPOBATH U TPEOOPA30OBBIBATH CYKACHUS: YTBEPAUTENBHEIE U OTPHUIIATEIbHEIE,
SIMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

BBISBJISITh MATEMAaTUIECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUUS B (paKTax, IaHHBIX,
HaAOIIOJICHUSX M YTBEPKACHUAX; IIPejIaraTh KPUTEPUH /ISl BBIABICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;
JIENIaTh BBIBOZBI C HCITOJF30BAaHIEM 3aKOHOB JIOTUKH, I€AYKTHBHBIX U HHIYKTHBHBIX YMO3aKIIIOUSHHH,
YMO3aKJIFOUCHHUI 110 aHAJIOTUH;

MPOBOJIUTEH CAMOCTOSITENBHO JIOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUH (TIPSAMBIC U OT MPOTUBHOTO),
BBICTpaMBaTh apryMEHTAIUIO, IPUBOIUTH MPUMEPHI 1 KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
CYXKACHHA U BBIBOJbI;

BEIOMPATh CrIOCO0 pelieHus yaeOHOM 3a7auu (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHHS, BEIOUPATH
HauboJee MOIXOAAIINN C yYETOM CaMOCTOATENBHO BBIJICIEHHBIX KPUTEPHEB).

bazoBrle nccnenoBaTenbcKie qeHCTBHA:

MCIOJIh30BaTh BOIPOCHI KaK UCCIICA0BATEIbCKHI HHCTPYMEHT TIO3HAHUS; (POPMYIUPOBATH BOIIPOCHI,
(uKcupyIOIIre MPOTUBOPEYUrE, MPOOIEMy, YCTAHABIMBATh HCKOMOE U JaHHOE, (JOPMHUPOBATH THITOTE3Y,
apryMEHTUPOBATH CBOIO MO3HIINIO, MHEHHE;

MIPOBOJUTEH CAMOCTOSITEIHHO CIUTAHHPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAaHUE 110 YCTAHOBICHUIO
0COOCHHOCTEW MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHUS, IIPOIIECCa, BHISBICHHUIO 3aBUCHMOCTEH MEXTY
0o0BeKTaMHU, SBICHUSIMH, TIPOTIECCAMHU;

CaMOCTOSITEIHO (OPMYJIUPOBATH 00OOIIEHHUS U BHIBOIBI IO PE3yJIbTaTaM IPOBEACHHOTO HAOIIOICHMS,
HCCJIICA0BaHNs, OLICHUBATL JOCTOBCPHOCTDH IMOJYUCHHBIX PE3YJIbTATOB, BLIBOAOB U O606HI€HI/II>'I;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIecca, a TAKXKE BBIABUTATh MPEAIIOIIOKEHHUS O €r0 pa3BUTHHU B
HOBBIX YCIIOBHSIX.

Pabora ¢ undopmarueii:

BEISBJIATH ASQUIUTHI MHGOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA HAa BOIIPOC U JUIS PEIICHUS 3a/1a4H;



BBIOMpATh HHPOPMALMIO U3 UCTOUYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U
WUHTEPIPETUPOBATh HH(POPMAIIHIO PA3TMUHBIX BUAOB H (POPM IIPEICTABICHUS;

CTPYKTYpUPOBaTh HH(YOpMALIHIO, IPEJICTABIIAT €¢ B Pa3IHNUHBIX (hOpMax, WITIOCTPUPOBATH rPpadUuecKH;
OLIEHMBATh HAJCKHOCTh HH(POPMAIIUH IO CAMOCTOSITEIBHO C(HOPMYIHPOBAHHBIM KPUTEPHUSIM.

YHuBepcanbHbIe KOMMYHHUKATHBHBIC EHCTBUA, o0ecrneunBaT cHOPMUPOBAHHOCTh
COIMAJIBHBIX HABBIKOB 00YYAIOIUXCS.
OO0menue:

BOCIIPMHUMATH U (POPMYIUPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBUSAMH U LIETSIMU OOILEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX M MIMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110
XOJy pelIeHHs 3a]1aul, KOMMEHTHPOBATh MOITYYEHHBIN pe3ybTar;

B X0Jie 00CY’KIECHUS 3a/1aBaTh BONPOCHI 110 CYIECTBY 00CY>KAaeMON TeMBI, MPOOIEMBI, peLIaeMOn 3a1a4H,
BBICKa3bIBaTh WCH, HAIIEJICHHBIE HAa TIOWCK PEIIEHH; COMIOCTABIISITH CBOM CYKICHHS C CYXACHUIMHU IPYTHX
YYaCTHUKOB JMaJiora, OOHapy KUBaTh pa3linure U CXOJCTBO MO3UIHIA; B KOPPEKTHOH popme popMynrpoBaTh
pasHorjacus, CBOM BO3paXECHUS;

IPEACTaBIIATh PE3YyJIbTaThl PEIICHHS 3aJaul, IKCIIEPUMEHTA, UCCIICA0BaHUSA, IPOEKTA; CAMOCTOSATEILHO
BBIOMpaTh (hOpMaT BBICTYIUICHUS C YIETOM 3aa4 MPE3CHTANN U 0COOEHHOCTEH ayINTOPHHU.
CoTpyIHUYECTBO:

MIOHUMATh U UCIIOJIb30BaTh NPEUMYILECTBA KOMaHAHON U MHANBUIAYAILHON pabOThI IPH PELICHUH y4EOHBIX
3aJa4; MPUHUMATh 11eJIb COBMECTHOH JEATENbHOCTH, TNIAHUPOBATh OPTraHU3aII0 COBMECTHOM pabOTHI,
pacrpenensTe BUuabl paboT, T0roBapuBaThCs, 00CYKIaTh MPOLIECC U pe3yabTaT paboThl; 0000IaTh MHEHHS
HECKOJIbKHX JIFO/ICH;

y4acTBOBATh B IPYMIIOBEIX opMax paboThl (00CYKAeHHs, 0OOMEH MHEHHI,

«MO3TOBBIE IITYPMbI» U UHBIE); BBIOJIHATH CBOIO YaCTh PaOOTHl M KOOPIUHUPOBATH CBOU JACHCTBHUS C
JPYTUMH WICHaMH KOMaH[Ibl; OLEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIINI IPOAYKT 110 KPUTEPHSM,
chOopMyINPOBaHHBIM YYaCTHUKaMH B3aUMOAEHCTBHS.

YHuBepcaibHbIe pEryJsTUBHBIE JNEUCTBUS, obecrieunBaoT GOPMUPOBAHUE CMBICIIOBBIX
YCTaHOBOK U KU3HECHHBIX HABBIKOB JINYHOCTHU.
CaMoopraHuzanus:

COCTAaBIISITH IUIAH, AITOPUTM PEIIeHHS 3a7a4k, BEIOUPATh CIIOCO0 PEIICHUS C yUETOM UMEIOIUXCS PECYPCOB
1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPHAHTHI PEIICHHUI C yUETOM HOBOH
WH(pOpPMAITHH.

CaMOKOHTPOITb:

BJIaJIeTh HABBIKAMH MIO3HABATEIbHOM pepIIeKCHU KaK OCO3HAHUSI COBEPIIACMBIX JICHCTBUI U MBICITUTEIbHBIX
NPOIIECCOB, X PE3yJIbTATOB; BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLIecca U pe3yibTaTa
pelIeHNs MaTeMaTHIeCKON 3aJauH;

NPEABUJIETH TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTDH IIPH PEIICHUN 33/1a49H, BHOCHTh KOPPEKTUBHI B
JIeSITENIbHOCTh Ha OCHOBE HOBBIX 00CTOSITENILCTB, IaHHBIX, HAHIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa EIH U YCIOBHAM, OOBSICHATH MPUYNHBI JOCTHKCHHS HITH
HEJOCTIKEHHS Pe3yIbTaToB JAEATEIbHOCTH, HAXOIUTh OMNOKY, 1aBaTh OL[CHKY IPHOOPETCHHOMY OMBITY.

IMPEJMETHBIE PE3VJIBTATEHI 10 KJIIACC

OnepupoBath NOHATUSAMU: TOUKA, IPAMas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHH U CIICJICTBHS U3 HUX MPU PEHICHUH T€OMETPUICCKUX 3a]ad.
OnepupoBaTh MOHATUSMH: TAPAIIETBHOCTD U MEPIECHIUKYISPHOCTD MPSIMBIX U TUIOCKOCTEH.
KnaccuduunpoBarh B3auMHOE PacioyloKEHUE MPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE.

OneprpoBaTh MOHATUSMHU: JBYTPAHHBIA YTOJI, TPAHU JIBYTPaHHOTO yIiia, pedpo ABYTPAHHOTO YIJIa;
JIMHENHBINA yroj IBYIPaHHOIO yria; TpafyCHas Mepa IBYIPaHHOIO yTia.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKIJIbIi MHOTOTPaHHUK, JJIEMEHTHI
MHOT'OT'PaHHUKA, [IPABUIbHBIA MHOTOTPAHHHUK.

Pacmo3naBaTh OCHOBHBIE BHJIBI MHOTOTPaHHHUKOB (MMMpaMu/ia; IpU3Ma, IPSMOYTOJIBHBIA MapaieNenumne],
Ky0).

KnaccuduunpoBaTb MHOIOTpaHHUKH, BEIOMpasi OCHOBaHMS ATl KiacCU(UKAIMHU (BBITYKIIbIE U HEBBIITYKIIbIE
MHOTOTPaHHUKH; PaBUIbHBIC MHOTOTPAHHUKH; MIPSIMbIC U HAKJIOHHBIE TPU3MBI, TapaJlIeIICTUTIC B ).
OnepupoBaTh MOHATUSMH: CEKYIIas INIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB. OOBSCHATH TPUHLIUIIBI
MOCTPOCHUS CEUCHUH, UCTIONB3YSI METOA CIICAOB.

CTpouTh ceueHrs MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIIOIHSTH (BBIHOCHBIC) INIOCKHUE YEPTEXHU U3
PHCYHKOB IPOCTBIX 00BEMHBIX (DUTYP: BUI CBEpXY, COOKY, CHU3Y.



PemiaTh 3a1aun Ha HAX0XKJICHHE TEOMETPUICCKUX BEIIMYMH 1O 00pa3iiaM WK alropuTMam, NpUMEHSIs
M3BECTHBIC aHAIITUTUYCCKUEC METO/IbI IIPYU PCHICHUU CTAHAAPTHBIX MAaTEMATHUYCCKUX 3a4a4 Ha BEIYUCIICHUEC
PacCTOSHUI MEXTy IBYyMS TOYKaMH, OT TOYKH JIO MPSAMOW, OT TOYKH JIO TUIOCKOCTH, MEXKTY
CKPEIIMBAIONMMUCS MTPSIMBIMHU.

Pematn 3aa4yi Ha HAXOXJICHUC N'€OMETPUICCKUX BEJINYHH I10 06pa3uaM HJIK aJIrTOpUTMaM, NpUMEHSAA
M3BECTHLIC aHAJIMTUYCCKUEC MCTO/AbI IIPU PCIICHUU CTAHAAPTHBIX MAaTEMATUYCCKUX 3a4a4 Ha BEIYUCIICHUEC
YTJI0B MEX/Ty CKPEIIHBAIOIIMMUCS MPSIMBIMH, MKy MPSIMOM U MIOCKOCTHIO, MEXY TNIOCKOCTSIMH,
JIBYTPaHHBIX YTIIOB.

Bbr4uciste 00EMBI U ILIONIAANA TOBEPXHOCTEH MHOIOIPAHHUKOB (IIpH3Ma, MUpaMuia) ¢ MPUMEHEHUEM
(hopMyJT; BEIYUCIISATH COOTHOIICHUS MKy TUIOIIAIMH MOBEPXHOCTEH, 00 bEMaMHu MO T00HBIX
MHOTOTPaHHHUKOB.

OHepI/IpOBaTL TMOHATUAMU: CUMMETPUA B IPOCTPAHCTBE, ICHTP, OCh U IIJIOCKOCTh CUMMETPHHU,; HCHTP, OCh U
TUIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Brekats, mpeoOpa3oBbIBATL K HHTEPIPETUPOBATH HH()OPMAIIHIO O MPOCTPAHCTBEHHBIX TEOMETPHUYCCKHX
¢durypax, mpeJcTaBIeHHYIO Ha YepTexax U PUCYHKaX.

[IpuMeHsATs TeOMeTpUUECKUE (BaKThI )i PEHICHHUS CTEPEOMETPUUSCKUX 3a/1ad, MPE/IOIararoiiX HECKOIbKO
IIaroB PEIICHUs, €CIH YCIOBHS MPUMEHEHUS 3aaHbl B SBHOH (opMe.

[TpuMeHSATh MPOCTEHIIHE TPOTPAMMHBIC CPEACTBA H DIICKTPOHHO- KOMMYHUKAIIHOHHBIC CUCTEMBI MPH
PEIIECHNN CTEPEOMETPUIECKUX 3a/1ad.

[TpuBOaUTH MIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEW B IPUPOJIC U KHU3HH, PACIIO3HABATH MPOSBICHUEC
3aKOHOB '€OMETPHUH B UCKYCCTBE.

IIpuMeHATh NOSyYEHHBIE 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATh PEAJIbHbIE CUTYallUH U IPUMEHSTh
W3yUYeHHBIE TIOHATHS B TIPOLIECCE TIOMCKA PELICHUS] MaTEMAaTHIECKH c(hOPMYITMPOBAHHO MTPOOIEMBL,
MOJICTMPOBATh PeabHbIE CUTYallX Ha S3bIKE TEOMETPUH, HCCIIEI0BATH TOCTPOSHHBIE MOIEIH C
UCIIOJIb30BAaHUEM FEOMETPUUYECKHX MMOHATHI U TeOpeM, armapara ajareOpbl; peiaTh NpakTHIeCKUe 3a1a4H,
CBA3aHHBIC C HAXOKACHUECM I'€OMETPUUCCKUX BCIIMYMH.

11 KJIACC

OnepupoBaTh MOHATUSAMHU: UITUHIPUIECCKAs TIOBEPXHOCTh, 00pa3yIoIIHe IHIHHIPUICCKON TTOBEPXHOCTH;
LWIAHP; KOHUYECKas IOBEPXHOCTh, 00Pa3yIolie KOHHYECKOH IIOBEPXHOCTH, KOHYC; chepruueckas
MMOBEPXHOCTb.

PacrnosnaBatk Tena BpamieHus (MWIKHADP, KOHYC, cdepa U map). OOBACHITH CIIOCOOBI MOTYUYCHHUS TE
BpallCHUSI.

Knaccudunuposarb B3auMHOE pacioiioxeHue chepbl U miockocTu.OneprupoBaTh NOHATHIMU: IAPOBOH
CErMEHT, OCHOBaHUE CETMEHTA, BBICOTA CETMEHTA; MIAPOBOU CJIOH, OCHOBAHHUE IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CJIOST; NIAPOBOM CEKTOP.

Breraucnars OGBéMBI U iomaau HOBerHOCTefI TCJI Bpall€HUsA, TCOMETPUICCKUX TECJI C IPUMCHCHUCM
¢dopmy.

OnepupoBaTh MOHATUSMU: MHOTOI'PAHHUK, BIIMCAHHBINA B chepy 1 onucaHHbIA 0KOJIO cepbl; chepa,
BITUCAHHAsI B MHOTOTPaHHUK HIIHM TEJIO BPAICHUSI.

BBIYHCIATE COOTHOIICHHS MEXTy TIONIAIIMU TIOBEPXHOCTEH M 00bEMaMH MO00HBIX TEIL.

N3ob6paxkars uzydaembie GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX YePTEIKHBIX HHCTPYMEHTOB.
BrImonHATh (BEIHOCHBIE) IIOCKHE Y€PTEKH M3 PUCYHKOB MIPOCTHIX 00BEMHBIX (pUTYp: BII CBEPXY, COOKY,
CHHU3Y; CTPOUTH CCUCHUS TCJI BpAallICHH.

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BLIBATh MH(OPMAIUIO O IPOCTPAHCTBEHHBIX TEOMETPHUUCCKUX
Gburypax, mpeJCTaBICHHYIO Ha YepTexax U PUCYHKaX.

OneprpoBaTh MOHATHEM BEKTOP B ITPOCTPAHCTBE.

BreimoaHaTh HCﬁCTBHﬂ CJIOKCHUA BEKTOPOB, BEIYMTAHUA BEKTOPOB U YMHOKCHUA BEKTOpPA HA YUCJIO,
OOBSICHATH, KAKIMH CBOMCTBAMHU OHU O0JIAJAIOT.

[TpuMeHATH PaBUIIO MapalIeeue/a.

OneprpoBaTh NOHATHAMH: I€KaPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPIUHATEI BEKTOPA, YTOJl MEKY BEKTOPAMU, CKAJIIPHOE MPOU3BEICHUEC BEKTOPOB,
KOJUTMHEAPHbBIE ¥ KOMIUTAHAPHBIC BEKTOPBI.

HaxoauTh CyMMy BEKTOPOB U IPOM3BEACHUE BEKTOPA HA YKMCJIO, YTOJI MEXKAY BEKTOPaMH, CKaISIPHOES
IMMPOU3BCACHUC, pACKIIAABIBATL BECKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOpPAM.

3anaBath MIOCKOCTh YPABHECHHUEM B IEKApTOBOM CUCTEME KOOPAMHAT.

[MpumeHsaTh reoMeTpudecKue HaKThl IS PEIICHNs] CTEPEOMETPUIECKUX 3a]1ad, MPE/IoNIaraloNiuX HECKOIbKO
1IaroB PEeIICHHs, €CIIM YCIOBUS PUMEHEHHS 33/1aHbI B sIBHOH (opme.

Pemate mpocTeiinmie reoMeTpUIECKIE 3a/1a4H Ha MPUMEHEHHUE BEKTOPHO- KOOPIMHATHOTO METO/IA.
PemiaTh 3aauu Ha TOKA3aTENbCTBO MATEMATHYCCKUX OTHONICHUH W HAXOXKICHUE TEOMETPUICCKUX BEITHYNH



110 o6pa3uaM WK aJITOpUTMaM, IPUMEHAA U3BECTHBIC METOABI ITPU PEIICHUHN CTAaHAAPTHBIX MaTEMATUYCCKUX
3amay.
HpI/IMeHHTL HpOCTCfI].HHC IporpaMMHBIC CPEACTBA U 3JICKTPOHHO- KOMMYHHUKAIIMOHHBIC CUCTCMbI IIPpH

PEIIEHNU CTEPCOMETPHUUCCKUX 3a/1ad. HpI/IBOI[I/ITB MPpUMEPBI MATEMATUICCKUX 3aKOHOMepHOCT6ﬁ B IIpUpoJac

1 ’)KU3HU, paCliO3HaBaTh NPOABJICHUE 3aKOHOB '€COMETPHUHN B UCKYCCTBE.

IIpuMeHsATh NOTydYeHHbIE 3HaHUS Ha MPAKTHKE: aHAJTH3UPOBATh peallbHble CUTYAIlUH U IPUMEHSITh
M3y4YCHHBIE TIOHATHSA B IIPOLIECCE TIOMCKA PELICHUSI MaTeMaTHIECKH c(hOPMYITMPOBAHHOI MTPOOIEMBL,
MOJIEIIMPOBATh PeabHbIE CUTYyallUH Ha A3bIKE TEOMETPUH, HCCIIEN0BATH TOCTPOECHHBIE MOJEIH C
UCIIOJIb30BAaHUEM FeOMETPHUYECKHX MMOHATUI U TeopeM, ammapara ajareOpbl; pemaTh MpakTHIeCKUe 3a1au,
CBSI3aHHBIE C HAXOKJEHUEM T€OMETPUUECKHUX BETUYHH.
TEMATHNYECKOE INTAHUPOBAHMUE 10 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne (uugposbie)
pa3jenoB U TeM KonTpoasubie | IlpakTuueck
n/n Bcero o0pa3oBartejibHbIE
MporpaMMbI padoThI ue padoThbl
pecypcbl
| Bsenenue B 10 bub6mmorexa [JOK
CTEPEOMETPHUIO https://lesson.edu.ru/02.3/10
[Ipsimble U TIOCKOCTH
B IIPOCTPAHCTBE.
2 HapaJIJIIe)JIbHOCTB 12 1 bubmmorexa LOK
p https://lesson.edu.ru/02.3/10
pSIMBIX U
IJIOCKOCTEH
IlepnieH IMKYJIAPHOCTH
PHCHATKYAP bubmuoreka [{OK
3 IpsMBIX U 12
. https://lesson.edu.ru/02.3/10
IUIOCKOCTEH
VYrin1 Mex
4 MPSAMBIMHA iy 10 1 bubmmorexa OK
p https://lesson.edu.ru/02.3/10
IIOCKOCTSIMH
bu6moreka [JOK
5 M 11 1
HOTOTpaftHiuicn https://lesson.edu.ru/02.3/10
6 OO0BEMBI 9 1 bubmuoreka [IOK
MHOT'OIPaHHUKOB https://lesson.edu.ru/02.3/10
IToBTOpEHUE:
7 CC‘ICHIfH aCCTOSIHUS 4 1 bubmmorexa TIOK
ds https://lesson.edu.ru/02.3/10
U yTJIbI
OBIIEE KOJIMYECTBO 68 5
YACOB I10 I[TIPOT'PAMME



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJIIACC

HanveHnoBaHume KomudecTBo 9acoB ONeKTpoHHbBIE (IU(POBHIE)

No /Tt pa3;esnioB u TeM KOHIDOIbHEE TIpaxTaeck He 00paszoBaTeILHBIE PECYPChI
FPOTPaMME! Bcero paboTHI paboThI

1 Tena Bpamenus 12 bu6nuotexa LHOK

https://lesson.edu.ru/02.3/11

2 OO0BEMEI TN 5 1 bubnmoreka LJOK

https://lesson.edu.ru/02.3/11
Bexropsl u bubmmoteka LJOK

3 KOOPIWHATHI B 10 1 https://lesson.edu.ru/02.3/11
MPOCTPAHCTBE
[ToBTOpeHue,

4 0000IIeHHE, 7 1 bubmmoreka [JOK
CHCTeMaTU3aIUs https://lesson.edu.ru/02.3/11
BHAHUM

OBLIEE KOJIMYECTBO

YACOB I1O ITPOI'PAMME 34 3 0



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

PABOYA S [IPOTPAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA»
(FA30OBbBII YPOBEHD)

(ID 304794)

TIOSICHUTEJIbHA S 3ATIMCKA

Pabouas nporpamMma yueOHOTO Kypca «BeposTHOCTh U CTAaTHCTHKa» 0a30BOTO YPOBHS JIJIS O0YYArOIIUXCS
10 —11 xmaccos pa3zpaborana Ha ocHOBe DenepaabHOro roCyIapcTBEHHOTO0 00pa30BaTeILHOTO CTaHaapTa
CpeaHero oomero 00pa3oBaHusl, C y4eTOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUI, IPEABABISIEMBIX K
MaTeMaTH4ecKoMy 00pa30BaHUIo, U TPaIUIMi poccuiickoro oopasoBanus. Peanu3zanus nporpaMmel
obecrniedrBaeT OBJA/ICHUE KIIIOUEBBIMHA KOMIIETSHIIUSIMHU, COCTABIISIONINMH OCHOBY UISI CAMOPAa3BUTHS U
HETPEPBIBHOTO 00Pa30BaHMs, IEJIOCTHOCTH OOLICKYIBTYPHOTO, THMYHOCTHOTO U TMIO3HABATEIILHOT'O PA3BUTHSI
JIUYHOCTU O0YYarOIIHXCS.

LEJIX U3YYEHNMA YUEBHOI'O KYPCA

VYuebHbIi Kypc «BeposiTHOCT U CTaTHCTUKA» 0a30BOI0 YPOBHS SBISETCS NPOJODKEHUEM H Pa3BUTHEM
OTHOMMEHHOTO y4e0HOT0 Kypca 6a30BOTO YPOBHSI OCHOBHOM MIKOJIBL. Kypc npenHasHaden mis
(dopMupoBaHHS y 00yUArOIIUXCS CTATHCTHUECKON KYJIBTYpPBI M IOHUMAHHSI POJIM TEOPHH BEPOSITHOCTEH Kak
MaTeMaTHYeCKOTO HHCTPYMEHTA JAJIsl U3yUeHHS CITyYailHbIX COOBITHH, BEMWYHH U mporieccos. [Ipu
U3Y4YEeHHH Kypca 000TranaloTcs IPeICTaBICHHs YIAIUXCsl O METOJaxX UCCIIeJOBAaHNS H3MEHYHBOTO MHPA,
Ppa3BUBACTCA MIOHMUMAaHNWE 3HAYUMOCTHU 1 06IIIHOCTI/I MATEMATUYCCKNUX METOJ0B ITO3HAHUA KaK
HEOTHEMJIEMOH YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

CopneprxaHue Kypca HallpaBJIeHO Ha 3aKpeIUICHHE 3HAaHUH, TOMYyYEHHBIX IIPH U3yYEHUHU Kypca OCHOBHON
IIKOJIBI M Ha PA3BUTHE MPEACTABICHUN O CIIyJaiHbIX BEIMYNHAX U B3aHMOCBS3SX MEXIy HUMH Ha BaYKHBIX
npUMepax, CEOXKEThl KOTOPBIX IIOYEPITHYTHI U3 OKPYKAIOLIETO MHpa.

B cooTBeTCTBHH C yKa3aHHBIMU LIEISAMHU B CTPYKTYpe y4eOHOTo Kypca

«BeposITHOCTD M CTaTHCTHKA» CpeHEH IIKOJIBI Ha 0a30BOM YPOBHE BBIJIEIICHBI CIIETYIOIINE OCHOBHBIC
COACPKATCIBbHBIC INMHUM: ((CHy‘IaﬁHBIe cOOBITHS U BEPOATHOCTUY, «CHy‘-IaﬁHBIe BCJIMYUHBI K 3aKOH
OONBLINX YHCE».

BaxHyo gacTh Kypca 3aHUMaeT U3yYeHHUE TeOMETPHUYECKOTO M OMHOMHAIBHOTO paclpeeNieHuil n
3HAKOMCTBO C UX HENPEPHIBHBIMH aHAIOTaAMHU

— IIOKAa3aTCJIbHBIM 1 HOPMAJIBHBIM paclpCaACICHUAMU.



Coneprxanve muHUHA «CITydalfHbIe COOBITHS W BEPOSITHOCTI CITY’KHT OCHOBOU I (POPMHUPOBAHUS
IIPECTABIICHUI O pacIpeleIeHUN BEPOSATHOCTEN MEK Y 3HAUEHHUAMM CIIy4allHbIX BEJIMYMH, a TAKXKE 3T
JTUHHS He00X0MMa Kak 0a3a Jiis M3ydeHUsl 3aKOHa OOJIBIIUX Yrce — YHIaMEHTAIBHOTO 3aK0OHA,
JICHCTBYIONIETO B PUPOJIE U OOIECTBE U UMEIOIIET0 MaTeMaTHUYeCKy 0 popManuzanuio. CaM 3aKOH
0OJIBIINX YUCENI IIPEJIAraeTcsi B 03HAKOMUTEIbHOU (hOpME ¢ MUHUMAJIbHBIM HCIIOJIb30BaHHEM
MaTeMaTU4ecKoro hopManu3ma.

TeMbl, CBI3aHHBIC C HEMPEPBIBHBIMU CITyYalHBIMU BETHUHHAMH, aKIICHTUPYIOT BHUMAHUE KOJHHUKOB Ha
OIMCAHUH M U3YyUYCHUH CIYYalHBIX SBJICHUI C TIOMOIIIBIO HeMpephIBHBIX QyHKIMHA. OCHOBHOE BHUMAaHHE
yAEISAETCS MMOKA3aTeIbHOMY M HOPMaJbHOMY PaclpeeCHUsIM, TIPU 3TOM MPEJI0JIaraeTcs
03HAKOMHTEIBHOE H3yUCHHE MaTepraia 0e3 IOKa3aTeNIbCTB IPUMEHICMBIX (DaKTOB.

MECTO KYPCA B YUEBHOM IIJIAHE

Ha usydenue kypca «BeposTHOCTh U CTATHCTHKA» Ha 0a30BOM YPOBHE OTBOAMTCS | Yac B HENENIO B
TEUCHHUE KaXI0T0 Tojia 00yIeHHs, BCero 68 yIeOHBIX YacoB.

COZEP)XAHUME YUEBHOI'O KYPCA 10 KJIACC

IIpencrasieHue JaHHBIX C IOMOIIBIO Tabnul 1 auarpamMm. Cpeanee apudmernyeckoe, MeanaHa,
HanOoJbIliee U HANMEHBIIIEE 3HAUCHHS, pa3Max, TUCTIEPCHS U CTAHAAPTHOE OTKJIOHEHHE YMCIIOBBIX
HAOOPOB.

CryuaiiHple 9KCTIEpUMEHTHI (OTIBITHI) U CIIy9aiiHbIe COOBITHS. DIIeMEHTapHbIE COOBITHS (MCXOIBI).
BeposarHocTh ciydaitHOTo cOOBITHA. BIM30CTh 9acTOTHI M BEPOSTHOCTH coObITHIA. CiTydaifHbIe OTIBITHI C
PaBHOBO3MOKHBIMH 2JIEMEHTAPHBIMU COOBITHUSAME. BEposSTHOCTH COOBITHII B ONBITAX C PABHOBO3MO>KHBIMHU
3JIEMEHTapHBIMHU COOBITUSIMH.

Ormepary Hax COOBITHSME: TIepeceueHne, 00beIMHCHNE, TTPOTHBOIIOIOKHBIE COOBITHS. JlnarpaMMbl
Ditnepa. @opMyrna CIOKEHUS BEPOSTHOCTEH.

VY cnoBHAs BEPOATHOCTb. Y MHOXKEHHE BEPOATHOCTEU. JlepeBo citydaiiHoro skcrnepumenTta. @opmyia moaHou
BeposiTHOCTH. HesaBucnumbie coObITHS.

KombunaropHoe npaBuiio ymHoxxeHus. [lepecranoBku u paxropuan. Yucio couerannii. TpeyronpbHUK
[Mackans. ®opmyna bunoma HeroToHa.



BunapHbI cirydaliHEIN OBIT (MCITBITaHKE), yCIIeX U Heyaada. HesaBucumeie ucnbitanus. Cepust
HE3aBUCHUMBIX UCITBITAHUHN [0 IIEPBOTo ycriexa. CepI/m HE3aBHCHUMBIX UCIIBITAHUN BepHy.HJII/I.
Crnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTel. Juarpamma pacrpeaenenus. [lpumepot
pacrpeieneHuii, B TOM YHCJIe, TeOMETPUIECKOe H OMHOMHUAIBHOE.

11 KITACC

UwncrioBble XapaKTEPUCTHKH CITYIalHBIX BEIMINH: MaTeMaTHIeCKOe OKHUIaHUE, TUCTIEPCUS M CTAHIAPTHOE
oTkiIoHeHHUe. [IpruMephl MprMeHEeHHUS MaTeMaTUIECKOTO OKUaHUs, B TOM YHCIIC B 3a/1a4axX U3
MOBCETHEBHOMW XM3HHU. MaTeMaTuieckoe OXuIaHue ONHAPHOW CITy4aliHOW BETHMYMHBL. MaTeMaTHIecKoe
OKHIaHWE CYMMBI CITyYaiHbIX BETHYUH. MaTeMaTH4ecKoe OXXHUIaHue U JUCTIEPCHS TeOMETPUIECKOTO U
OMHOMHAIIEHOTO pacTpeaeTICHHA.

3aKkoH OOJBIINX YHCE U €r0 POJIb B HAyKe, IPUPOJIe U 00IIeCTBE.

Br160povHEIT METOT MCCIIETOBAHUIA.

[Ipumeps! HeNPEePHIBHBIX CIYIAWHBIX BEIMYWH. [IOHATHE O TNIOTHOCTH paclpee/icHus. 3a1aqn,
MPUBOASIINE K HOPMAJILHOMY pacupesneicHuro. [lonaTre 0 HopMaabHOM pacipe/IeICHUHN.

I[INIAHUPYEMBIE PE3VYJIbTATHI INUHOCTHBIE PE3YJIbTATHI

JInuHoCTHEBIE PE3YIbTAThl OCBOCHUA IIPOrpaMMbI y‘{66HOFO nmpeamMeTa

«Matematukay XapakTepU3yrTCs:

I'paxxmaHckoe BociUTaHUE:

c(hopMHUPOBAHHOCTHIO TPAXKTAHCKON IMO3UITMHA 00YIAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA
POCCUICKOTr0 00IIECTBa, IPECTABICHUEM O MATEMATHUECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUIHBIX
CTPYKTYP, SIBIICHUH, MPOLEAYP TPAKIAHCKOTO 001IeCTBa (BEIOOPHI, OMIPOCH U TIP.), YMEHHEM
B3aMMO/IEICTBOBATH C COIMABHBIMHA WHCTHUTYTaAMH B COOTBETCTBHM C UX (QYHKIMSIMHU M Ha3HAUCHHUEM.
[TaTproTrHyecKoe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUIICKON TPAXKIAHCKOW UICHTUYHOCTH, YBXKCHHUSI K IMPOLLIOMY U HACTOSIIEMY
POCCHICKOI MaTeMAaTUKH, IIEHHOCTHBIM OTHOIIIEHHEM K JOCTIKEHUSM POCCUHCKAX MaTEMaTHKOB U
POCCUHCKON MaTEMaTUYECKOM IIKOJIbI,



K MCTIONIb30BAHMIO 3TUX JAOCTIKEHUH B IPYTHX HAYKaX, TEXHOJIOTHAX, Chepax IKOHOMHKH.
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTaHUS:

OCO3HaHUEM JIyXOBHBIX IIEHHOCTEH POCCUHCKOT0 Hapoa; chOpMHUPOBAHHOCTHI0 HPABCTBEHHOTO CO3HAHMUS,
STHYECKOTO MTOBEICHHUS, CBSI3aHHOTO C MPAKTHIECKAM IPUMEHEHHEM JOCTIKEHUH HayKH U IS TETFHOCTHIO
Y4E€HOT0; OCO3HAHUEM JINYHOI'O BKJIa/la B IIOCTPOCHHUE YCTOMUHUBOTO Oy IyIIero.

DCTETUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIFOUYas 3CTETHKY MaTeMAaTHIECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a1a4, pereHni, pacCyXAeHNH; BOCIIPHMMYUBOCTHIO K MATEMATUIECKUM acCleKTaM Pa3INIHBIX BUIOB
HCKYCCTBA.

®dusnveckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUS IPUMEHATh MaTeMaTHUECKUE 3HAHHS B HHTEpecax 3J0pPOBOTO U 0€301acHOTO
o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBbBIO (3I0pPOBOE IIUTAHUE, COATaHCUPOBAHHBIN
PEKUM 3aHATUI U OTIBIXA, PETyIIApHas (PU3HUECKasi aKTUBHOCTh); (PU3HMUECKOT0 COBEPIICHCTBOBAHUS, ITPH
3aHSTHSAX CTIOPTUBHO-030POBUTEIBEHON IEATEITFHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYJIy, OCO3HAHUEM IIEHHOCTH TPYIOJIIO0US; MHTEPECOM K pa3iIUMYHbIM chepam
po(heCCUOHANBHOM IEATENLHOCTH, CBSI3aHHBIM C MATEMATHKON U €& IPUIOKECHUSIMU, YMEHUEM COBEpIIATh
OCO3HaHHBINA BEIOOP OyaymIel mpodeccuy U peaTu30BhIBaTH COOCTBEHHBIE )KH3HEHHBIC TIIAHbL;
TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTEMaTHUECKOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO Ha MIPOTAKCHUU
BCEH JKU3HU; TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHUU MPAKTUYCCKHUX 3a/1a4 MaTEMaTHUECKOM
HATPaBICHHOCTH.

DKOJIOTHIECKOE BOCITUTAHUE:

Cq)OpMPIpOBaHHOCTI)}O 3KOJIOTUUECKOM KYJbTYpPbl, TOHUMAaHUEM BJIMAHHA COLIUMATIbBHO-9KOHOMUYCCKUX
MPOIECCOB HAa COCTOSHUE MPUPOTHON U COLUANBHOM Cpeibl, 0CO3HAHUEM TII00ATBLHOI0 XapaKTepa
9KOJIOTUYECKHX MpoOJIeM; OpHeHTaIrel Ha MPUMEHEHNEe MaTeMaTHIeCKUX 3HAHUN JJIs1 peIIeHns 3371249 B
00J1aCTH OKpYKAIOIIEH Cpebl, IUTAHUPOBAHUS TTOCTYIIKOB U OIICHKH MX BO3MOXHBIX TIOCIEACTBUMN IS
OKpYKaloIlEeH Cpeibl.

LleHHOCTH HAyYHOTO TTO3HAHWUS:

¢(hOPMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIeCTBEHHO! PaKTHKH, TOHUMaHHEM MaTeMaTn4ecKOi HayKu Kak cepbl YeloBeYeCKOH NesITeIbHOCTH,
JTAIoB €¢ Pa3BUTHUS M 3HAYUMOCTH TSl Pa3BUTHS [IMBUITU3AINH; OBJIaJICHUEM SI3IKOM MaTEMaTHKHU H
MaTeMaTH9IeCKON KyJIbTypOi KaK CPeICTBOM MTO3HAHHS MUPA;



TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYIO U UCCIIE0BATENIBCKYIO NEATEIbHOCTh MHINBUIYAIBHO U B TPYIIIIE.
METAIIPEAMETHBIE PE3VJIbTATBI

MerTanpeaMeTHbIE Pe3yIbTaThl OCBOSHHUS MPOrPaMMbl Y4€OHOIO IIpeaMeTa

«MaremaTtuka» XapPaKTCPU3YHOTCA OBJIAACHUEM YHHUBCPCAJILHBIMU ITO3HABATCIIbHBIMHA I[eI\/'ICTBI/IHMI/I,
YHHUBEPCATBHBIMI KOMMYHHUKATUBHBIMH JIEHCTBUSMU, YHUBEPCATHHBIMU PETYIISITHBHBIMY JIEHCTBHSIMHU.
YHuBepcaJgbHbIE IO3HABATENBHBIE JEMCTBYSA, 00eCcTIeunBaOT POpMHUpPOBaHHE Oa30BBIX KOTHUTHBHBIX
MPOIECCOB 00YUarONIMXCs (OCBOCHUE METOJIOB TIO3HAHUS OKPYKAIOIIEr0 MUPA; MPUMEHEHHUE JIOTHYCCKHUX,
WCCIICZIOBATENBCKIX OIIEpaliid, yMEHHUH paboTath ¢ nHpopManueii).

BazoBrie noruueckue AeUcCTBUS:

BBIABJIATE U XapaKTEPU30BaATh CYIICCTBCHHBIC ITPU3HAKN MaTEMATUYCCKUX O6T:-eKTOB, HOH’ITI/Iﬁ, OTHOIIEHUN
MEX]ly TOHATHIMU; (DOPMYIIMPOBATh OMPE/ICIICHUS TIOHATHI; YCTaHABIIUBATh CYIIECTBEHHBIN MPU3HAK
KI1accu(HKAIMK, OCHOBaHHSA 11 0000IIeHHS U CpaBHEHUS, KpUTEPUH IIPOBOJUMOTO aHAIIN3a;
BOCIIPUHUMATH, (POPMYITUPOBATH U TPEOOPA3OBBIBATE CYXKACHHUS: YTBEPAUTENbHbIE U OTPHUIIATEIbHEIE,
SJIMHUYHEIC, YACTHBIC U 00IIHE; YCIOBHBIC,

BEISBJISITh MATEMAaTUYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUUS B (paKTax, NaHHBIX,
HAOIIOJICHUSX M YTBEPKACHUAK; IIpeIjIaraTh KpUTEPUH IS BBIABICHHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEYHIA;

JIeNIaTh BBIBOBI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, ICYKTHBHBIX U HHYKTHBHBIX YMO3aKIIFOUCHHUIA,
YMO3aKJIIOUEHHH 110 aHAJIOTHH;

MIPOBOJTUTE CAMOCTOSITEIHHO JJOKA3aTeIHCTBA MATEMATHICCKUX YTBEPXKICHUH (TIPSMBIE M OT IPOTHBHOTO),
BBICTPauBaTh apryMEHTAIHIO, TPUBOJAUTEH IPUMEPHI H KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHEIE
CYXKICHUS U BBIBOBI;

BBEIOMPATH CITOCO0 peleHus yueOHOM 3a1auu (CpaBHUBATh HECKOJILKO BApUAHTOB PEIICHIS, BEIOUPAThH
HauOoJIee TOIXOAAIINI ¢ YUETOM CAaMOCTOSATENBHO BBIJCIICHHBIX KPUTEPHUEB).

bazoBrie nccenoBaTenbcKue CHCTBUS:

WCTIOTIH30BaTh BOIPOCH! KaK UCCIIEA0BATENbCKHIA HHCTPYMEHT TIO3HaHUS; (POPMYIHUPOBATH BOIIPOCHI,
(bUKCHpYIONIHE POTUBOPEUHE, TPOOIIEMY, YCTaHABINBATh HCKOMOE U JJAHHOE, ()OPMUPOBATH THIIOTE3Y,
apryMeHTHPOBATH CBOIO ITO3UIIUI0, MHEHUE;



MPOBOJIMTH CAMOCTOSTENLHO CINTAHUPOBAHHBIA YKCTIEPUMEHT, UCCIISIOBAHHUE MO YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTHYeCKOr0 00BEKTa, SIBJICHHUS, IIPOIIECCa, BHISBICHHUIO 3aBUCHMOCTEH MEXKITY
0o0BeKTaMHU, SBICHUSIMH, TIPOIIECCAMHU;

CaMOCTOSITEIBHO (GOPMYIHPOBATH OOOOIICHUS U BBIBOJIBI IO PE3yNIbTaTaM MPOBEASHHOTO HAOOACHUS,
WCCIIeIOBAHNs, OTICHUBATH JIOCTOBEPHOCTH TIOJYUYECHHBIX PE3yJIbTATOB, BEIBOJIOB 1 O0OOIICHHIA;
MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUIaTh MPEANOJIOKEHHUS O €r0 Pa3BUTUHU B
HOBBIX YCIOBHSIX.

Pabota ¢ nadopmarnmeii:

BBISBJIATH AC(PUIUTHI HHGOPMAIIMH, JAHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOIIPOC M JUIS PEILICHUS 3a/1a4H;
BEIOMPATh WHGOPMAIIMIO M3 HCTOYHUKOB Pa3TUYHBIX THIIOB, aHATH3HUPOBATh, CHCTEMaTU3UPOBATh U
WHTEPIPETUPOBATh HH)OPMAIIHIO PA3THYHBIX BUAOB H (HOPM MPECTABICHUS;

CTPYKTYpUPOBaTh HH(QOPMAIIHIO, IPEJICTABIATE €€ B PA3INUHBIX (hOpMax, MILTIOCTPUPOBATH rPpadUuecKH;
OIICHMBATh HAJIEKHOCTh MH()OPMAITUH 110 CAMOCTOSTEIILHO C(HOPMYIIMPOBAHHBIM KPUTCPHUSIM.

YHHBepcabHbIC KOMMYHHKaTHBHbBIE IEeUCTBUA, obecneunBaT cHOPMUPOBAHHOCTD
COLMAJIbHBIX HABBIKOB 00YYaOIIUXCA.
Oo6mienue:

BOCTIIPUHUMATH U (POPMYITUPOBATH CYXKJCHHUS B COOTBETCTBHH C YCIOBUSMH M LEISIMH OOLICHHS; ICHO,
TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110
Xo4y peueHusd 3aga4uu, KOMMEHTHUPOBATh HOHy‘IeHHLIfI PpE3yabTAaT,

B X07Ie 00CY>K/ICHHsI 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOMH TeMBI, TPOOJIEMBI, peliacMOl 3a1a4H,
BBICKa3bIBAaTh WICH, HAIIEJICHHBIE HA TIOUCK PEIISHS; CONIOCTABIISITE CBOH CYXKJCHHS C CYXKICHUSIMH IPYTHX
YY9aCTHUKOB JTHAJIOTa, OOHAPYKMBATh Pa3IMune U CXOCTBO MO3UIINI; B KOPPEKTHOH Gopme
(opMyIMpPOBaTh Pa3HOTIIACHS], CBOU BO3PAKEHHUS;

MIPEJICTABIIATH PE3YJIBTATHI PEIICHHS 3a/1a4H, YKCIIEPUMEHTA, UCCIEAOBaHUSs, IPOEKTa; CAMOCTOATEIHHO
BBEIOMPATH (hopMaT BBICTYIUICHUS C YUCTOM 3ajad MPE3CHTAIINH U 0COOCHHOCTEH ayTUTOPHH.
CoTpyaHHUYECTBO:

MMOHUMATh ¥ UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAaHTHOW Y MHIUBUIYAILHON paOOThI IPU PEIICHUN YYEOHBIX
3aJaq; MPUHAMATh IIeJThb COBMECTHOH EATEIbHOCTH, TNIAHUPOBATh OPTaHU3AIHI0 COBMECTHOM



paboThI, pactpenesaTh BUABI paboT, TOTOBAPUBATHCS, 00CYKIaTh MIPOIIECC M pe3yabTaT paboThl; 0000maTh
MHEHHS HECKOJIBKHUX JIIOACH;

y4acTBOBATh B IPYIMIIOBBIX (hopMax paboThl (00CYKACHUSI, 0OOMEH MHEHUIA,

«MO3TOBBIE MITYPMBD» M WHBIE); BBIITOIHATH CBOO YacTh PA0OTHl U KOOPAHHUPOBATH CBOU JICUCTBUS C
APYTUMHU 4JICHAMH KOMaH/Ibl; OLICHUBATh KA4Y€CTBO CBOCI'O BKJIaJa B O6HII/II7[ IIPOAYKT IO KPUTEPUIM,
c(hopMyJIMPOBAaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

YHUBepcanbHbIE PETYIATUBHBIC JIEHCTBHA, obecneunBaT GOPMUPOBAHUE CMBICIIOBBIX
YCTaHOBOK M )KU3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranuzanmsi:

COCTaBIISITH IUIaH, aITOPUTM peIIeHHS 3a7aul, BBIOMPATh CIIOCO0 PELICHUS C yUYETOM UMEIOIIUXCS PECYPCOB
¥ COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C y4€TOM HOBOM
UHPOPMAIHH.

CaMOKOHTpOJIB!

BJIJICTh HABBIKAMH [TO3HABATEIILHOM Pe(IICKCHN KaK OCO3HAHHS COBEPIIAEMBIX JACHCTBHUI M MBICITUTEIBHBIX
HPOLIECCOB, X PE3yJIbTATOB; BIAaETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOLiecca U pe3yibTaTa
pelleHns] MaTeMaTHIeCKOW 3a/1a4H;

NPEABUACTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTDH IIPY PEIICHUHN 331241, BHOCHUTh KOPPEKTUBHI B
JIeATeIIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, TaHHBIX, HAlICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIIEHMBATh COOTBETCTBUE Pe3yJIbTaTa 1NN H YCIOBUSIM, OOBSCHATH MPUIHHBI JOCTHKCHUS HITH
HEIOCTH)KEHHSI PEe3YNIbTaTOB e TeIbHOCTH, HAXOAUTH OIIUOKY, JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

NMPEAMETHBIE PE3VJIBTATEHI 10 KJIACC

YuTath ¥ CTPOUTH TAOIULIBI U AUATPAMMBI.

OnepupoBath NOHATUSMH: CpeAHEE aprudMeTHIeCcKoe, MeAnaHa, Hanbobliee, HAMMEHbIIEE 3HaUYCHHUE,
pa3sMax MaccuBa YHUCJIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSIME: CITyYaHHBIH SKCIIEPUMEHT (OIBIT) U CIy4aliHOE COOBITHE, DIIEMEHTAPHOE
coOBITHE (37I€MEHTAPHBIH UCXO0[]) CIIyYaHOTO OIBITa; HAXOAUTH BEPOATHOCTH B OIBITaX C
PaBHOBO3MOXKHBIMH CITy4aifHBIMH COOBITHSIMU, HAXOANUTh U CPaBHUBATH BEPOSATHOCTH COOBITHH B
W3yUYSHHBIX CITYYalHBIX SKCIIEPUMEHTAX.

Haxomute u popMynrpoBaTh cOOBITHS: IepeceueHre U 00beIMHEHNE JaHHBIX COOBITHI, COOBITHE,
MPOTHBOIIOJIOKHOE TAHHOMY COOBITHIO;



MTOJIB30BAThCS THarpaMMamMu Diiepa U GOpMyIION CI0KEHUS BEPOSITHOCTEH IPH PEIICHUH 3a/1ad.
OHepI/IpOBaTL TMOHATUAMMU: YCJIOBHAA BEPOATHOCTH, HE3aBUCUMBIC CO6I>ITI/I$I; HaXoAauThb BEPOATHOCTU C
MIOMOILBIO MPABUJIA YMHOXKEHUS, C IOMOIIBIO I€pEBa CIIy4YailHOTO OMBITA.

[IpumeHATs KOMOWHATOPHOE MPABUIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4.

OHCpHpOBaTL TIOHATUAMMU: UCHBITAHUEC, HE3ABUCUMBIC UCIIBITAHUSA, CEPUL I/ICHBITaHI/II‘/’I, yCIex u HEyaada,
HaXoaUTb BEPOATHOCTHU CO6BITHI>'I B CCPUU HE3aBUCUMBIX HUCIILITAaHUI A0 IEPBOTO yCIri€xXa; HaXOUTh
BEPOSTHOCTH COOBITHI B CEpHH UCTIBITaHH bepHyH.

OneprpoBaTh NOHATUSAME: CIIy4dailHas BeJIMYNHA, paclpeielieHne BepOsATHOCTEH, qruarpaMma
pacrpeneneHus.

11 KJIACC

CpaBHUBATh BEPOSITHOCTH 3HAYCHUN CITy9allHOW BETMUYUHBI TIO0 PACIIPEICIICHUIO WX C TIOMOIIBIO IUArPaMM.
OneprpoBaTh MOHATHEM MaTEMATHYECKOTO OXKUIAHUS, TPUBOJUTH MTPUMEPHI, KaK IPUMEHSIETCS
MaTeMaTH9IeCcKOe OKUIaHNe CITydaifHON BEIMYMHBI HAXOIUTh MaTEMaTHIECKOE OKUIaHNE TI0 JAHHOMY
pacrnpeeneHtIo.

NmeTs npescTaBienre o 3akoHe OOJIBITNX YHCEN.

NmeTs npencTaBieHrne 0 HOPMAIIbHOM paclpe/ie]IeHAN.



TEMATUYECKOE ITJTAHUPOBAHME 10 KJIACC

KosmnyecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undgposbie)
pa3eioB H TeM Konrtpoasubie | IlpakTuueck
n/n Bcero o0pa3oBaTejibHbIE
NporpaMmMbl padoThI ue padoThbl
pecypcbl
IIpencrasienue
1 JTAHHBIX U 4 bubnuotexa [JOK
ornucareabHas https://lesson.edu.ru/02.4/10
CTAaTUCTHUKA
CrnyuaiiHbl€ OIIBITHI
U CIIy4alHbIE
) COOBITHS, OTIBITHI C 3 1 bubnmoreka [JOK
PaBHOBO3MOXXHBIMU https://lesson.edu.ru/02.4/10
3JIeMEHTapHBIMU
HCXOJIaMU
Onepauuu Hajg
3 COOBITHSIMHU, 3 bubmuoreka [JOK
CIIOKEHUE https://lesson.edu.ru/02.4/10
BEPOATHOCTEMN
VYcnoBHas
BEPOSITHOCTb,
JEPEBO CIIy4alHOIO
4 omebITa, hopmyrna 6 bu6mmoteka [IOK
MOJIHOM https://lesson.edu.ru/02.4/10
BEPOSITHOCTH U
HE3aBUCHUMOCTh
COOBITHI
5 DIIeMEHTBI 4 but6mmoreka [IOK
KOMOMHATOPUKHU https://lesson.edu.ru/02.4/10
Cepun
6 MOCJICTOBATEIHHBIX 3 1 bubmorexa [OK
a . https://lesson.edu.ru/02.4/10
WCTIBITAHU I
Cnyuaiinble
bubnuoreka [IOK
7 BEJIMYUHBI U 6
https://lesson.edu.ru/02.4/10
pacrpeneneHus
O06o006mIeHne u
8 CUCTEMATHU3aLIHs 5 2 Bubnworexa [IOK
. H https://lesson.edu.ru/02.4/10
3HAHUU
OBUIEE KOJIMYECTBO
YACOB I10 34 2 2

[TPOTPAMME
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11 KJITACC

HaumenoBanue paznenos KonndyecTBo 4acos DnekTpoHHbIE (IU(POBEIE)
Ne i/ w1 TeM TpOTpaMMBbl KOHIpOIbHE® TIpaKTHIecK He o0Opa3oBaTeIbHBIE PECYPCHI
Bcero paboTEI paboTEI
MareMaTudeckoe
1 OKUJAHUE cllydyaiiHol 4 Bbubnmotexa LJOK
BEJIMYUHBI https://lesson.edu.ru/02.4/11
Jucnepcust u
CTaHAAPTHOE OTKIOHECHHE bubmmotexa LJOK
2 CITyqaifHOM 4 1 https://lesson.edu.ru/02.4/11
BEJINYUHBI
3 3akoH OonpmuX yncen |3 1 bubmuorexa [IOK
https://lesson.edu.ru/02.4/11
HenpepobiBHbIE
4 CTy4JailHbIC BETUIMHBI |2 bubmuorexa [HOK
(pactipenereHus) https://lesson.edu.ru/02.4/11
S Hopwmanbnoe 2 1 bubmmotexa LJOK
pacrpeaeneHus https://lesson.edu.ru/02.4/11
[MoBTOpenue, 0600IICHNE
6 U cUCTEMAaTH3allus 19 2 Bbubnunoreka LJOK
3HaHUH https://lesson.edu.ru/02.4/11
OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 34 2 3

PACCMOTPEHO Ha 3acenanuu METOUYECKOTO OObEIUHECHUS yUUTENeH I'yMaHUTAPHOTO U UCKYCCTBOBEIUECKOTO
nukia (mpotokoi Nel ot 28.08.2024)

PyxoBomutens MO /O.H.fInaesa/

COI''TACOBAHO

3amecrtutens aupektopa mo Y BP/H.B. Kopurko/

JOKYMEHT IIOATBEPXIEH D111 PYKOBOAUTEJIA YUPEXJIEHM A
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