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Pabouas nporpamma no maremaruke B 11 kitacce cocraBjieHa Ha OCHOBE CJIEAYIOIIUX JIOKYMEHTOB:
1. ®enepanbhbiii 3akoH «O0 o6pazoBanuu B POy ot 29.12.2012 Ne 273-D3 (B melicTByromen
peaKIy ¢ U3MEHEHUSIMH U JIOTIOJTHEHUSIMH ),
2. ®enepanbHBIN TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT CPEAHETO 00IIero 0Opa3oBaHus
(yTB. mpuka3zom MuHHCTEpCTBa 00pa3oBanus U Hayku PD ot 17 mas 2012 1. N 413) C
U3MEHEHUSAMU U JIOTIOTHEHUSIMU;
3. OCHOBHAS OBPA30OBATEJIbHAS ITPOI'PAMMA CPEJHEI'O OBIIETO
OBPA30OBAHUS, MBOY «BecenoBckas cpeansisi 001eodpazoBaTesibHasl MKO0JIa» TOpOJACKOTro
okpyra Cynak, ytB. IIpukazom MBOVY ot 25.05.2021 r. Ne97;
4. Tonoxxenue o paboyeit mporpamMme y9eOHBIX KypCOB, PEAMETOB, JUCIUTLINH (Moxyieil) MBOY
«BecenoBckas cpeHsis 001eoopa3oBaTeNibHas MKoJIa» ropojckoro okpyra Cynak, yTB. [Ipukazom
MBOY ot «30»08.2021r.Ne 140;
5. ITpuxa3z MBOY «O BHeceHNH N3MEHEHUI B OCHOBHYIO 00pa30BaTENIbHYIO IPOrpaMMy
cpennero obmiero oopazoBanusi MbOY «BecenoBckast cpefnsisi 001eo0pa3oBaTeIbHas IIKOJIa
ropoackoro okpyra Cyaax» ot 10.07.2023 Nel55;

6. ITocranoBnenus ['maBHOro rocyaapcTBeHHOro canuTapHoro Bpada P® ot 28.09.2020 Ne 28 «O6
yTBepkaeHnu canuTapHbix npaBmi CII 2.4.2.3648-20 «CaHuTapHO-31THIEMHAOJIOTTIECKIE
TpeOOBaHUS K OpraHU3alMs BOCIUTAHUS M OOYUECHHUS, OT/IbIXa M 03/I0POBJICHUSI IETCH U MOJIOACHKHU.
7. CanurapupiMu npaBwiamMa u  HopMamu CAHIIMH 1-2-3685-2021  yTBepkaeHHBIMU
[TocranoBiieHneM [ 7TaBHOroO rocyIapCTBEHHOIO CaHMTApHOro Bpada Poccuiickon ®enepanuu OT
28.01.2021 No2.
8. IlpumepHoii paboueil mporpaMmbl Mo aiaredpe u Hadanam aHanm3a 11 kimacc. CocTaBUTENb
T.A.BypmucrpoBa u ap.

9. IlpumepHoit paboueld mnporpammbl 1o Teomerpun 11 kimacce aBtop T.A.Bypmmcrpona,
JI.C.ATtaHacsH u 1p.

10. Y4eOHO-MEeTOANYECKOro KOMIUIEKca: yueOHUK Anrebpa U Hadajla MaTeMaTHYecKOro aHalin3a
11 knacc, aBropsl C.M. Hukonsckuii. M.K. IToranoB u ap. Mocksa. «IIpocBemienue» 2022 roa

11. YuebHo-mMeTonmueckoro Komiiekca: yueonuk reomerpust 10-11 xmace, aBropst JI.C.AtanacsH,
B.®.byry3oB u np. MockBa «IIpocBemenne» 2022ron
KonmuyectBo wacos B roz: 170 4.; yuebHOro Kypca «Anredbpa u Hadajga MaTeMaTHIeCKOro aHaIu3a.

VYronyOnenusiii ypoBeHs» - 102 1 — 3 4 B Henemto, yueOHoro kypca «l'eomerpus» - 68 4. —2 4. B
HEJIEITI0

Pabouass mporpamma y4yeOHOro Kypca «AJuaredOpa uW  HayaJja

MaTeMaTH4yeckoro aHajau3a. ba3oBblii ypoBeHb» 1J1s o0y4yaromuxcesi 11 kiacca

VY4eOHblii kKypc «Anredpa W Havajga MaTeMaTHYECKOr'0 aHallu3a» SBIISICTCS OJHUM U3
Han0oJiee 3HAYMMBIX B IIPOrpaMMe CpelHero oomiero ooOpa3oBanus. B pamkax gaHHOrO y4eOHOTO
Kypca oOydaromimecss OBJAJEBAIOT YHHBEPCAIBHBIM S3bIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMyTupyeT CBOU AOCTHUKEHHS B MaTeMaTH4ecKoi (opme.

B ocHoBe Meroamkm oOydueHHs ainreOpe M HavajaM MaTeMaTHYeCKOro aHalln3a JICKHT
JeSITeNbHOCTHBIN MPUHIIUI 00 y4eHUSI.

B crpykType yueOHOro Kypca «Anredpa W Hadajla MaTeMaTUYECKOr0 aHajInu3a» BBIICICHBI
CIICAyIOmUeC COACPKATCIbHO-MCTOJUICCKHUC JIMHUU: «Yucna u BBIYUCIICHUA, (((I)YHKL[I/II/I n
rpadukn», «YpaBHEHUS W HepaBeHCTBa», «Hauama maremarnyeckoro ananusza», «MHOXKeCTBa U
Joruka». Bce OCHOBHEIE COACPIKATCIIbHO-MCTOANYCCKUC JIMHUN HU3YyHalOTCA HAa NPOTSIKCHHUU IBYX
JeT oOy4eHHUs Ha YpOBHE CpPEIHEro o0Imero oOpa3oBaHUs, €CTECTBEHHO JOMOIHSS IPYr Ipyra u



MOCTENIEHHO HAChIIIAsiICh HOBBIMM TeMaMU M pazjenaMu. JlaHHbIM ydeOHBIH Kypc SIBISETCS
WHTETPATUBHBIM, TIOCKOJIBKY OOBEAMHSIET B cede coaepKaHHe HECKOIbKMX MaTeMaTUYECKUX
JTUCLUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETPHS, MaTeMaTHUYeCKUW aHajau3, TeOpus MHOXKECTB,
MaTeMaTU4yecKast JIOTUKa U IPyTHE.

HEJIA U3YUEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajga MaTeMaTHYeCKOTO aHAIM3a» SBISCTCS OJHUM U3
HanOoJiee 3HAYUMBIX B TIPOTPaMME CTAPIIEH IIKOJIbI, TOCKOIBKY, C OJHOW CTOPOHBI,
OH o0ecneynBaeT HWHCTPYMEHTAJIbHYIO 0a3y /i H3y4YeHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE W aOCTPAKTHOE
MBIIIJICHUE YYalUXCs Ha YPOBHE, HEOOXOIMMOM JJII OCBOEHHUS KYypCOB
nH(OpMaTHKH, OOIIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax maHHOTro Kypca
y4alruecss OBJIQJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
bopMyIHpPYET CBOU JOCTHKEHHUS B MaTeMaTH4YeCKon (popme.

Kypc anrebpbl 1 Hauan MaTeMaTHYECKOTO aHaiu3a 3aKjaJblBa€T OCHOBY JUIS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (DU3UKU, XUMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX
TEHJICHIIUH HKOHOMHKM M OOIIECTBEHHOW >KM3HHU, IMO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOIb30BAThH
UX B MOBCEJIHEBHON XW3HU. B TOXKe BpeMs oBlajieHHMe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMH MAaTeMAaTHUYECKHMMH KOHCTPYKLUMSIMHU pa3BUBAET YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTbH HCTUHHOCTh  YTBEPXKJEHUS, HCIOIb30BaATh
0000IIeHHEe M KOHKpEeTH3allMilo, a0CcTparupoBaHWEe W aHaJOTHUIO, (OpPMHUpPYET
KpEaTUBHOE M KpUTUYECKOE MbllieHue. B xome u3ydeHus anreOpbl M Hayal
MaTeMaTUUYECKOTO aHaJIM3a B CTapIICH MIKOJIEe yJallruecs MOTy4JaroT HOBBIM OMBIT
pelIeHus] TMPUKIATHBIX 3aJa4, CaMOCTOSATEIBHOTO IMOCTPOCHHUSI MaTEeMaTUYECKHUX
MoJIeieH peasIbHBIX CUTYAIlM M MHTEPIIPETAIIUH TTOJIYICHHBIX PEIICHUMA, 3HAKOMSITCS
C MpUMepaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC, HAYKE U B UCKYCCTBE,
C BBIJIAIOIIIUMHUCS MATEMATHYECKUMHU OTKPBITUSMH M UX aBTOPAMH.

Kypc oOmamaeT 3HAYMTENBbHBIM BOCIHTATEIBHBIM MOTCHIIMAIOM, KOTOPBIN
peanusyercsl Kak uepe3 y4eOHbId MaTepual, CIOoCOOCTBYIOMIUM (HOPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUSA, TaK M uepe3 CHEeHU(PUKYy Yy4eOHOW IesITeTbHOCTH,
TpeOyrolel caMOCTOSTETbHOCTH, aKKYPaTHOCTH, MPOJOIKUTEIFHON KOHIICHTPAINN
BHUMAaHHWSI ¥ OTBETCTBEHHOCTH 3a MOTYYCHHBIN pe3ysIbTarT.

B ocHoBe MeTonuku 00ydueHus aiaredpe W HadajliaM MaTeMaTHYecKOro aHaau3a
JIKUT JIEATSTbHOCTHBIA MIPUHITUATT OOYICHHUSI.

CtpykTypa Kypca «Anredpa U Hayaia MaTeMaTHUYECKOTO aHajIn3a» BKIIOYAET
CIIEIYIOIIUE COJIEP’KATEIbHO-METOANYECKHEe IJWHUU: «Yucna W BBIYHCICHUSY,
«DyHku U rpadukny, «YpaBHEHHS U HepaBeHCTBa», «Hadama maTemaTHueckoro
aHanm3ay, «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIE COIEPKATETHLHO-METOINICCKUC
JUHUU W3y4YalOTCsl Ha TPOTSHKCHWH [ABYX JIeT OOyYeHHs] B CTapIieid IIKoJIe,
€CTECTBEHHO JIOTIONHSS NIPYT JApPyra W MOCTETICHHO HACHIIAsICh HOBBIMA TEMaMU U



pasnenamu. JlaHHBINA KypC SIBISETCS UHTETPATHBHBIM, TIOCKOJIBKY OOBEAUHSET B ceOe
CoJlep)KaHNe HECKOJIbKMX MaTEeMaTHYECKUX IUCIMIUIMH: anredpa, TPUrOHOMETpHS,
MaTEeMaTUYECKUN aHaiIu3, Teopusi MHOXecTB W jp. [lo mepe TOoro kak ydaiuecs
OBJIaJIeBalOT BCcE Ooyiee MIMPOKUM MaTEMaTHYECKMM  amnmapaToM, Yy HHX
MOCJIEIOBAaTEIbHO  (OPMHUPYETCS U COBEPIICHCTBYETCSI  YMEHHUE  CTPOUTH
MaTEMaTUYECKYI0 MOJIeNb pPEeallbHOM CHUTyallud, MPUMEHSATh 3HAHUS, MOJYYCHHBIE B
Kypce «Anrebpa © Hayajga MaTEMaTHYECKOTO aHauu3a», JUId pelIeHUus
CaMOCTOSITEJIbHO  COPMYJIMPOBAHHONM  MaTeMaTH4YeCcKOM  3ajayu, a  3aTeM
UHTEPIPETUPOBATH MOJTYUYECHHBIN pe3ybTaT.

CopepxatenbHo-MeTOANYECKass JMHUS «Yucina M BBIYUCICHUS 3aBEpIIACT
dbopMHUpOBaHME HABBIKOB HCIIOJIB30BAHUS JIEUCTBUTENBbHBIX YHCE, KOTOpPOE ObLIO
HA4yaToO B OCHOBHOM mikoine. B crapmieid mikone oco0oe BHHUMAaHHE YAENsAeTCA
(GOpPMHUPOBAHUIO TIPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B Ce0s
UCIIOJIb30BAaHUE PA3IMYHBIX (QOpPM 3amUCH  JEHCTBUTENBHOTO YHCIA, YMEHHUE
parMoHaNbHO BBITIOJNHATH JCUCTBHS C HHMH, JelaTh TPUKHUAKY, OIICHUBATH
pe3ynbTar.

OOyuyaromuecss TOJy4Yal0T HABBIKA NPUOIMKEHHBIX BBIYMCICHUHN, BBITIOJHCHUS
NEHUCTBUH C 4YHCIIaMH, 3alWCaHHBIMA B CTaHAAPTHOW (OpMe, HCIIOIb30BAHHUS
MaTEMaTUYCCKUX KOHCTAHT, OIEHUBAHMSI YNCIIOBBIX BEIPKCHHM.

Jluaus «YpaBHEHHsST W HEPABCHCTBA» pPEaTM3yeTcss Ha TPOTSHIKEHUU BCETO
oOydeHHMsI B CTapIIedl IIIKOJIe, TOCKOJbKY B KaXJOM pas3feiiec MpOorpaMMbl
IPELYCMOTPEHO PELIEHWE COOTBETCTBYIOIIMX 3aaad. OOywaromuecs OBJIaJEBarOT
pPa3sTUYHBIMA METOJIAaMU PCIICHUS IIENbIX, PAIMOHAIBHBIX, HWPPAMOHATBHBIX,
MOKAa3aTeIbHBIX, TIOTApU(PMHUICCKIX U TPUTOHOMETPHUUECKUX YpaBHECHUN, HEPABCHCTB
U ux cucteM. [lomydeHHBICE YMEHHS WCIIONB3YIOTCS TPHU UCCIIENOBaHUH (HYHKIIHHA C
MIOMOIIEI0 TIPOM3BOIHOM, PEIICHWH MPUKIATHBIX 3a7ad W 3aJad Ha HaXOXKJICHUE
HAanOOJBITUX W HAMMEHBINNX 3HaYeHUW (QyHKIWU. J[aHHas comep:kaTelbHAS JTUHUS
BKITFOYAET B ceOst Takke (pOpMUPOBaHNE YMEHUH BBITIONHATH pacu€Thl O popMyIiam,
npeoOpa3oBaHus 1EIbIX, PAIIMOHATBHBIX, HPPAIMOHATBLHBIX U TPUTOHOMETPUUYECKHIX
BBIPOKCHHM, a TAKXKE BBIPAKEHUN, COEPIKAIIUX CTeeHu u jJorapudmel. braromxaps
W3YYCHHUIO anreOpamvyeckoro Marepuansa MPOUCXONUT JajbHEHIee pa3BUTHE
AITOPUTMUYECKOTO W a0CTPAKTHOTO MBINUICHHS YYaIIUXCs, (POPMUPYIOTCS HABBIKA
JNETYKTUBHBIX PACCYKJIEHUN, pabOThI C CHUMBOJIBHBIMU (DOpMaMu, TPEICTaBICHUS
3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BHUJE PaBEHCTB M HEPaBEHCTB. AureOpa
npemnaraetT d(O(PEeKTUBHBIE HWHCTPYMEHTHI I PEIICHHUs] MPAKTHUUYECKUX M|
€CTECTBEHHO-HAYYHBIX 3a/a4, HATJSAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKH.

CopepxatenbHO-MeTOAMYECKass JIMHUS «DYHKIIMM U TpaQuKW» TECHO
NeperieTaeTcs ¢ APYTUMH JIMHUSIMU Kypca, MOCKOJIbKY B KaKOM-TO CMbICIIE 3aaéT



IIOCJIEIOBATENILHOCTh M3YUYEHHsI Marepuana. M3ydeHne CTerneHHOH, MOKa3aTeIbHOM,
JorapuMUYECKOH U TPUTOHOMETPUYECKUX (YHKIUNA, WX CBOMCTB M TpadUKOB,
UCIIOJIb30BaHUE (PYHKIMN JUIsl pEHICeHHs 3a7a4 U3 JAPYTUX YYEOHBIX MPEIMETOB U
peanbHONM KU3HU TECHO CBSA3aHO KAaK C MaTeMaTUYECKHM aHaJIu30M, TaKk U C
pelnieHueM ypaBHeHH U HepaBeHCTB. [Ipu 3ToM 0OOmbIIOe BHUMAHUE YACNSAETCS
bopMHUpPOBAHUIO YMEHHS BbIpakaTh (POPMYyJIaMH 3aBUCUMOCTH MEXIY Pa3IMYHBIMU
BEJIMYMHAMM, UCCIIEIOBATh MOJyYeHHbIE (QYHKIIMU, CTPOUTh UX rpaduku. Matepuain
ATOM COAEPKATEIBHON JIMHUM HALEJIEeH Ha pa3BUTUE YMEHUH M HaBBIKOB,
MO3BOJISIIOIMX BBIPAXKaTh 3aBUCMMOCTH MEXIY BEJIIMYMHAMHU B Pa3iudHoON (opme:
aHAIMTUYECKOU, rpaduyeckoi u cioBecHOU. Ero uzydenue cnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K OOOOIICHUI0 U KOHKPETH3alUH,
VCIIOJIb30BaHUIO aHAJIOTH.

ConepxkarenbHasgs JnuHUAS «Hayana maTeMaTtnyeckoro aHaiau3a»  MO3BOJISIET
CYLIECTBEHHO PAaCUIMPUTh KPyr KaK MaTEMAaTHUYECKHUX, TaK M MNPUKIAIHBIX 3ajad,
JOCTYMHBIX OOYyYarolUMCs, Y KOTOPBIX TMOSIBISETCS BO3MOXKHOCTH MCCIIENOBATH U
cTpouth rpaduxu GyHKIHMI, ONpEeaesaTh UX HAauOOJbINEe U HAUMEHBIITUE 3HAYCHUS,
BBIYUCIIATh IWIOMAA GUryp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHasi conepkareibHas JIMHUA OTKPBIBAET HOBBIE BO3MOXXHOCTHU
MOCTPOEHHUSI MATEMAaTHUUYECKHX MOJEIEH pEalbHbIX CHUTYyallMd, HAaXOXKJICHUS
HAWIy4YlIEro pPEHICHUs] B TMPHUKIIAIHBIX, B TOM YHUCIIE COLIMATbHO-3KOHOMHYECKUX,
3aja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOr0 aHaju3a CIOCOOCTBYET
Pa3BUTHUIO aOCTPAKTHOTO, (OPMATBHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHUS,
GbopMUPOBaHUIO YMEHUM PACNO3HABATH MPOSIBJICHUS 3aKOHOB MATEMAaTHUKH B HayKe,
TeXHUKE W ucKyccTBe. OOydarouiecss y3HAaIOT O BbBIJAIOLIUXCS pe3yJibTarax,
MTOJTYYECHHBIX B XOJI€ Pa3BUTHS MATEMAaTUKU KaK HayKH, U UX aBTOPaX.

ConepxarenbHO-MeTOIUUECKasT TUHUS «MHOXECTBa M JIOTHKa» B OCHOBHOM
MOCBSIIEHA ~ BJIEMEHTaM  TE€OPUH  MHOXKECTB. [ €OpETUKO-MHOKECTBECHHBIC
MPEJICTABJIEHUS] TPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MATEMAaTHKA W MPEAIararoT
HanOoJiee YHUBEPCATBHBIN SI3BIK, OOBECTUHSIONINNA BCE pa3leibl MAaTEMaTHKA U €&
MPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE IUCLUIUIMHBI B €IUHOE
uenoe. lloaTtomy BaXXHO AaTh BO3MOXHOCTH IIKOJIBHUKY ITOHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTHKA W HWCIOJb30BaTh €ro s
BBIPAYKEHUS CBOMX MBICIICH.

B xypce «Anredpa u Hayajaa MaTeMaTU4YECKOr0 aHaln3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMaTHYECKOTO MOJETUPOBAHUS, KOTOPHIE TMPU3BAHBI CPOPMHUPOBATH
HAaBBIKH IIOCTPOEHHUSI MOJIEJICH PEAIbHBIX CUTYallud, UCCIEAOBAHUS dTUX MOJEIEH C
MOMOIIBIO amnmapara ainreOpbl M MaTeMaTHYeCKOro aHain3a W WHTEpHpeTaluu
MOJyYECHHBIX PpPE3yJbTaTOB. Takue 3aJaHusl BIUIETEHbBl B KaXKAbIM U3 pa3leioB
IIPOTPAMMBI, ITOCKOJIBKY BECHh MaTE€pUANl Kypca IUPOKO UCIOIB3YETCS ISl PELICHUS



NpUKIAAHBIX 3amad. [Ipu pemieHun peanbHBIX NPAKTHYECKUX 3a7ad  ydaluecs
Pa3BUBAIOT HaAO0JII01aTENTLHOCTD, yMEeHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIOIb30BaTh AHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATh
npobsieMy. JlesTenbHOCTh 0 (hOPMUPOBAHIIO HABBIKOB PEIICHISI TIPUKIIAIHBIX 33134
OpraHu3yeTcsi B TIpollecce H3yueHHUs BCEeX TeM Kypca «Airebpa u Hayaia

MaTeMaTHYeCKOTO aHATH3a»
MECTO YYEBHOTI'O KYPCA B YYEBHOM I1JIAHE
Ha u3y4yenne yueOHOTO Kypca « Anredpa 1 Hadana MaTeMaTHIECKOTO aHaIH3a

orBoautcs B 11 kinacce — 102 gaca (3 yaca B HeZlel0).

1. Ilnanupyembie pe3yJbTaThl OCBOCHUS YUeOHOI0 MpeaMeTa, Kypca

OcBoeHne yueOHOTO TpeaMera «MaremaTuka» JOJDKHO 0O0ECIeuuBaTh
JOCTH)KEHHE Ha YPOBHE CpeHero OO0Iero oOpa3oBaHMs CIICAYIONIUX JIMYHOCTHBIX,
MeTaIpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB:

JIMYHOCTHBIE PE3YJIbTATDI

JIngyHOCTHBIE  pE3yJbTaThl OCBOCHHS IPOTPpaMMbl  Y4eOHOro TmpeaMmeTa
«MareMaTuka» XapakTepu3yrTCs:

['pax1aHcKOE BOCIIUTAHHUE:

ChopMHUPOBAaHHOCTBIO TPAKJIAHCKON MO3ZUIIMK OO0YUYAIOIIETOCs KaK aKTUBHOTO
W OTBETCTBEHHOI'O  YJIEHa POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTH4YeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM,
poleAyp TPakIaHCKOTO oOmiecTBa (BBIOOPBI, OMNPOCHI H  TIp.), YMEHUEM
B3aUMO/ICHCTBOBATh C COLIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUHM C UX (YHKIUSIMU
1 Ha3HAUYCHHUEM.

[TatpuoTHUECKOE BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPaKJAHCKOW HJEHTUYHOCTU, YBAKECHUS K
MPOLLIOMY M HACTOSIILIEMY POCCUMCKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOM LIKOJIBI, K
WCIIOJB30BAaHUIO ATUX JOCTIDKEHUM B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
AKOHOMMKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCUIMCKOTO Hapoa; CPOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUs, ITUYECKOTO MOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTHKEHUN HAYKU U JEATEIIbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWIMBOTO OYTyIIETO.

DCTETUYECKOE BOCITUTAHHE:



ACTETUYECKUM OTHOILIEHHEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEeUIEHUH, PACCYKICHUI; BOCIPUUMUYNBOCTHIO K
MaTE€MAaTH4YECKUM ACTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

chOpPMHUPOBAHHOCTHIO yYMEHHUS TMPUMEHITh MaTeMAaTUYeCKHe 3HaHUs B
MHTEpecax 3I0pOBOTO M 0e30MacHOro obpasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0pOBbIO (3I0pOBOE MUTAaHUE, COATAHCHUPOBAHHBIN PEXUM 3aHITHH U
OTIbIXa, peryiisipHas (u3nueckass akTUBHOCTD); (DU3MUECKOTO COBEPIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTENBHOMN ACATEIBHOCTHIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; HWHTEPECOM K
paznuHbIM cepam TpodecCUOHATILHON JIeATEIbHOCTH, CBI3aHHBIM C MAaTEMaTHKON
U e€ MPUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayliei podeccuut
U PEaJIM30BbIBATh COOCTBEHHBIE KM3HEHHBIE IUIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTH4YeCKOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEH
JKU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTUYE€CKOW HAIIPABICHHOCTH.

DKOJOTMYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO  DKOJIOTUYECKOW KYJIbTYphl, TTOHUMAHUEM BIIUSHUS
COLMAJIBHO-D)KOHOMHYECKUX MPOILECCOB HA COCTOSIHUE MPUPOJHOM M COLMATIBLHOU
Cpe/ibl, 0OCO3HAHUEM I100aJTBLHOr0 XapaKTepa IKOJIOTHYECKUX MPOoOsieM; OpUeHTaIIUEH
Ha TMPUMEHEHHWE MATEeMaTUYECKUX 3HAHUW 7 pelleHus 3aJad B 00JIacTH
OKpY>Kawomlel cpejbl, IUIAHUPOBAHUS TMOCTYMKOB M OILIEHKH HMX BO3MOKHBIX
MOCIICJICTBUM JJISI OKPYIKAIOILIEH CPEbI.

[leHHOCTHU HAYYHOTO MMO3HAHUSA:

c(hOPMUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHON MPAKTUKH, TOHUMAaHUEM MaTeMaTHIECKOM
HAyKU Kak cepbl YEIOBEUECKON NIEATEILHOCTH, dTANOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUISl pa3BUTHS LUBWIN3AINK; OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU U MAaTEeMaTUYECKOM
KYyJIbTYpOH KaK CPeJCTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISATh TPOCKTHYIO
Y UCCIIEIOBATEIbCKYIO ACSTEbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE Pe3yJabTaThl OCBOCHHS MPOrpamMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCAJIbHBIMU
NO3HA6AMENbHBIMU oeticmsusimu, VHUBEPCANbHbIMU KOMMYHUKAMUGHBIMU
0elicmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCMEUIMU.



1) Vuusepcanvnuvie nozmasamenwvuwvie Oeiicmeus, obecneuusaiom Gopmuposanue
0A306bIX KOSHUMUBHBIX NPOYECCO8 00YHAIOWUXCSL (0C80eHUue Memoo08 NO3HAHUSL

OKpyarcaoueco mupa, nNPpUMeHeHUue J10cUUYeCKUX, UCCIe008amMeNlbCKUX onepauuﬁ,

YMeHull pabomams ¢ uHgopmayuel).
ba3oBble JIorMUeCcKUE N1EUCTBHUS:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEeMaTHUYECKUX
O00OBEKTOB, TMOHATHUMA, OTHOIICHHM MEXAY TMOHATUIMH; (DOPMYyIUPOBAThH
OmpeNeieH!s]  TMOHSATUW;  YCTAaHABIMBATh  CYIIECTBEHHBIH  IMpHU3HAK
KJaccu(uKanuy, OCHOBaHUS /sl OOOOIIEHHMS W CpaBHEHUS, KPUTEPUU
IPOBOJMMOTO aHAJIN3a;

BOCIPUHMMATh,  (POPMYJIHpPOBAaTH U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPIUTEIbHbIE W OTpPULATEIbHbIC, €JIMHUYHBIE, YacTHbIE U OOIIHUE;
YCIIOBHBIE;

BBIABJISAITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MIPOTUBOPEYUS
B (pakTax, JAHHBIX, HAOMIOEHUAX M YTBEPKIACHUSIX; MpeiaraTb KpUTEPUU
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

ACJIaTb BbBIBOALI C HCIIOJIB30BAHHMEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
HHAYKTUBHBIX YMO3aKJIIO‘I€HI/II\/’I, YMO3aKHIOquHﬁ 10 aHaJIO0I'uu,

MPOBOJUTH CAMOCTOSATENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUMN
(OpsiMble U OT MPOTHUBHOrO), BBICTPAMBATh APTryMEHTAIMIO, MPUBOIUTH
IpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXIACHHUS U
BBIBO/JIBI;

BbIOMpATh Croco0 pemieHus y4eOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMPATh HamOoJiee MOAXOAAIMUNA C Yy4ETOM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBrlie uccienoBaTenbCKUe JSMCTBUSA:

UCTIOJB30BaTh BOIMPOCHI KaK HCCIIEIOBATENbCKUI HWHCTPYMEHT IO3HAHUS;
dopmynupoBaTh BONPOCHL, (UKCHPYIOMIME MPOTUBOpEUYUE, MpoliIemy,
yCTaHaBIMBaTh  HCKOMOE W  JaHHOE, (QOpPMHpPOBaTH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIICIOBAHUE
10 YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBICHUS,
MpOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHHUSIMH,
MIPOIIECCaMH;



CaMOCTOATENHHO (PopMyIHUpoBaTh OO0OOIIECHUS W BBIBOJBI IO PE3yIbTaTam
MPOBEIEHHOTO HAOMIOACHUS, WCCIEIOBAaHUS, OIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHHUIA;

IIPOTHO3HUPOBATE BO3MOXHOC PA3BHUTHC IIPOLECCA, a TAKKXC BbIABHUIATb
IMPCAIOJIOKEHHN O €TI0 Pa3BUTHHU B HOBBIX YCIOBUAX.

Pab6oTa ¢ nundopmanueii:

2)

BBISBIIATE JIePUIIUTHI HHPOPMAITUHU, JaHHBIX, HEOOXOAUMBIX JUIsI OTBETa Ha
BOIIPOC U JIJIs PELICHUS 3a]1a4U;

BbIOMpaTh MHGOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX THUIIOB, aHATU3UPOBATh,
CHUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHOOPMAIIUIO PA3IMYHBIX BUIOB U
dbopM npeAcTaBICHUS;

CTPYKTYpPUpPOBaTh MH(OpMALUIO, NPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATh TpaUyuecKy;

OLICHUBATH HaJIE)KHOCTh uHdopmaruu o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

Vuusepcanvnvie = KOMMyHUKamug@Huwle  Oelicmsus,  00ecnedusarom

CchOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 0OYVUAIOUWUXCSL.
OO01ienue:

BOCHIPUHUMATh U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUIMU U
HEeIsIMU OOUIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TNHMCBMEHHBIX TEKCTaX, JaBaThb IOSICHEHUS 10 XOJy PELICHUS
3a1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X07i¢ 00CYXJICHHsI 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIA€MOI TEMHI,
npoOJIeMbl, pemaeMoin 3ajadyu, BHICKA3bIBATh WJICH, HAIICJICHHBIE HA TIOMCK
PEIICHUS; COMTOCTABIISITH CBOUM CYXKCHUS C CY>KICHUSIMHU JAPYTHX YYaCTHUKOB
auanora, OOHAapY)KHMBaTh Pa3lIMYUE M CXOJCTBO TO3WIMKA; B KOPPEKTHOMN
dbopme hopmynupoBaTh pa3HOTIACHUS, CBOM BO3PAKCHHUS;

NPEICTaBISATh PE3YNbTaThl PEIICHUS 3aJ]a4M, SKCIIEPUMEHTA, UCCIEA0BaHUS,
IIPOEKTa; CAaMOCTOSATEIbHO BbIOMpaTh (pOpMAT BBICTYIUIEHHS C YYETOM 3aJad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHH4YECTBO:

NOHUMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON W MHAMBUAYaJIbHON
paboThl NpH pElIEHUWH Y4YEeOHBIX 3aJad; NPUHUMATH IEJIb COBMECTHOM
NESATENbHOCTH,  IJIAHUPOBATh  OPraHM3alUI0  COBMECTHOM  paboOThI,



pacmpenensiaTh BHABI pabOT, JAOTOBapHBATHCA, OOCYXIAaTh TIPOIECC U
pe3ynbTat paboThl; 0600111aTh MHEHHS HECKOIBKUX JIFOCH;

e y4acTBOBaTh B I'PYIIOBBIX (hopmax paboThl (00CYXAeHUs, OOMEH MHEHHU,
«MO3TOBbIE€ IITYPMBD» M WHBIE); BBIMOJHITH CBOIO YacTb padOThl U
KOOPJIMHUPOBATh CBOU JIEUCTBUS C IPYTMMHU WICHAMH KOMAaHJIbl; OLICHUBATh
KauyecTBO CBOEr0 BKJIaJa B  OOHMHA NOPOAYKT MO  KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

3) Yuusepcanvuvie pezynamuenvie Oeticmeus, obecneuugarom gopmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABbIKOG TUYHOCTU.

Camoopranu3zanusi:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHHUS 3aJaud, BHIOMpATh CIOCOO pEIIeHHs ¢
y4€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHUPOBATh BAPUAHTHI PEIICHU ¢ y4€TOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMU T[IO3HABATENbHOW  pediekcuu Kak  OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUH U MBICIHUTENBHBIX IPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3yibTaTa
pelIeHnsl MaTeEMaTUYECKOM 3a1a4u;

e TMPEIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3ZHUKHYTb IPY PELICHUM 3a]a4H,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAUJEHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHWBATh COOTBETCTBHE pe3yJbTaTa M€ € YCIOBUSM, OOBICHATH
IIPUYMHBl JOCTHKEHHUS WIM HEJIOCTHKECHUS PE3YIbTAaTOB JEATEIIbHOCTH,
HAXOJUTh OMHUOKY, aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy oOydyenus B 11 kJjacce oOydaronuics TIOJYYHUT CJICAYIOIIHAE

MpEeJIMETHbIE pe3yJIbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpammbl y4eOHOTO
Kypca «Anredpa 1 Hadajia MaTeMaTUYECKOTO aHATN3ay:

Yucia v BBIYMCICHUA

OnepupoBaTh MOHATUSIMHU: HATypajbHOE, I1EJ0€ YHCIO; HCIOJIb30BaATh
MPU3HAKK JETMMOCTH 1IEJIBIX YHCEel, Pa3JI0KeHHUE YMCia Ha IPOCThIE MHOKHUTENHU IS
peIIeHus 3a/1au.

OmnepupoBaTh MOHATHEM: CTETICHb C PAIlMOHATHHBIM MTOKA3aTEIIEM.

OnepupoBaTh TOHATHAMH: JIOTapuPM dYUCTIA, JIECATUYHBIE W HATypaJIbHBIC
JorapuMsl.

YpaBHeHUs U HEPABEHCTBA



[TpumeHsTh CBOWCTBA CTENEHU ISl TPeoOpa30BaHMs BEIPAKECHHM; ONIEPUPOBATH
NOHATHAMU: ITOKA3aTEIbHOE YPABHEHHME M HEPABEHCTBO, PELIATh OCHOBHBIE TUIIBI
II0KA3aTEIbHbIX YPABHECHUN U HEPABEHCTB.

BoinmonHATe  mpeoOpa3oBaHUsl — BBIPAKEHUH, COJAEp)KAIUX  JIOrapu(Msl;
OIepUpOBaTh MOHATUSAMU: Jorapu(pMuyeckoe ypaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHbBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pelenns NpoCTEMINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMM: CUCTEMA JIMHEMHBIX YpPAaBHEHUM M €€ pEIICHHUE;
WCII0JIB30BaTh CUCTEMY JIMHENHBIX YPAaBHEHUM JJIs PELICHUS IIPAKTUYECKUX 3a1ad.

HaxomuTe peunieHuss NpOCTEUIIMX CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBarh peanbHbIE CUTyallUM Ha SI3bIKE anreOpbl, COCTaBIATH
BBIPAXXEHUs, YPABHEHNUS, HEPABEHCTBA U CUCTEMBI I10 YCIOBHUIO 3aJa4M, UCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM aIlnapara anreopsl.

DyHKUMM U rpapuKu

OnepupoBaTh  NOHATUSIMHU:  NEpUOAUYECKass  (QYHKLUMS,  MPOMEXYTKHU
MOHOTOHHOCTH (PYHKIIMHU, TOUKH SKCTpeMyMa (PyHKIUHU, HANOOJbIIEe U HAMMEHbIIIEE
3HaueHUsA QYHKUMU HA TPOMEKYTKE; UCIIOJIb30BaTh UX VISl UCCIEeN0BaHUs (DYHKIIHNH,
3aJJaHHOM rpauKOM.

OnepupoBaTh MOHATUSAMH: TpaUKA MOKA3aTEIbHOM, JOrapupMUYecKon u
TPUTOHOMETPUYECKUX (DYHKIMI; M300pa)kaTh UX HA KOOPAMHATHOM IUIOCKOCTH H
VCIIOJIB30BaTh VISl PEIICHUS] YPABHEHUN U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOM MJIOCKOCTH TpaUMKH JMHEHHBIX YpaBHEHUH H
VCIIOJIb30BaTh UX JUIA PEIIECHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBath rpaduku GyHKIMMN 1JIsI KCCIIETOBAHUS TTPOIIECCOB U 3aBUCUMOCTEH U3
JPYTUX Y4eOHBIX TUCUHUILINH.

Hayaja MaTeMaTH4ecKOro aHajmu3a

OnepupoBaTh MOHATUSMHU: HENpepbIBHAS (DYyHKIUSA; MPOU3BOAHAS (YHKIUH;
UCTIOJIb30BaTh T€OMETPUUECKUI U (DU3HUECKUN CMBICT MPOU3BOIHON ISl PEIICHUS
3a/1ad4.

Haxoaute mpou3BOAHbBIE 3JIEMEHTAPHBIX (DYHKIUI, BBIUUCIATH MPOU3BOIHBIC
CYMMBI, ITPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO JUIS UCCIIEOBAHMS (DYHKIIMM HA MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEOBAHUS K TIOCTPOCHHIO TPapUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUSA HAWIYYIIETO pELICHHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh  MOHATUSIMHU: IE€pBOOOpa3Hass W  MHTErpajig; IOHUMATh
reOMETPUIECKU U (PU3UUECKUI CMBICT HHTETpaa.



Haxoauth mepBooOpa3HbIe 3JIeMEHTApPHBIX (DYHKIHMH; BBIYUCIATH UHTETPA 110
dbopmyne Hprorona—JleiiOHua.
Pemate mnpuKimamHble 3aJadd, B TOM YHCIE COIUAIbHO-DKOHOMHUYECKOTO M
bu3rUecKoro xapakrepa, CpeJCTBAMA MaTEMAaTHYECKOTO aHaJTN3a.

2. Cogepxanme y4eOHOIo nmpeamMera, y4eOHOro Kypca (B ToM 4ucjie
BHEYPOUYHOM J1eSITeJIbHOCTH), Y4€0HOT0 MOIYJIsI

1. ®ynknum u ux rpaguku

OnementapHble ¢yHkuH. MccnenqoBanue (GYHKIMM W MOCTpOeHHE HX TpadUKOB
aleMeHTapHbBIMU MeTofamMu. OCHOBHBIE CIOCOOBI MpeodpazoBanus rpadukoB. I paguku gynxyutl,
cooepacawux mooyau. I paguxu croxcuvix GyHxkyuil.

2. IIpenes ¢pyHKIMH ¥ HeNPEePbIBHOCTH

[lonsstTue  mpenena  gyHknuu.  OJHOCTOPOHHHME — HpENENbl, CBOMCTBa  IPEIEIIOB.
HenpepriBHOCTh (DyHKLMH B TOUKE, HA MUHTEpBale, Ha ompe3ke. HempepbIBHOCTh 3JIEMEHTAPHBIX
byHKIMA. Paspuvignvle gyukyuu.

3. O6paTHble pyHKINH

[lonsitue  oOpatHoii  dyHKUMH.  B3zaumno  obpamuvie  gyukyuu.  Obpamuvie
mpu2oHoMempuyecKue QyHKyuu.

4. IlpousBoaHas

[Tonsitne nmponsBogHou. [Ipon3BoaHAs CyMMBI, pa3HOCTH, ITPOU3BEAEHUS M YAaCTHOIO JABYX
bynkuuit. Henpepvisnocmv @ynxyuti, umerowux npousgoouyio, ouggepenyuan. IIpon3BoaHbIe
aneMeHTapHbIX GyHKInd. [TponsBoaHas cinoxuol GyHKIUU. [Ipouszeoonas oopammuoi GyHKyuu.

5. IIpuMeHeHHe IPON3BOAHOM

MakcuMyM 1 MUHUMYM (QYHKIMH. YpaBHEHUE KacaTenbHOU. [IpubnnkeHHbIe BHIYUCICHHUS.
Teopemvr 0 cpeonem. Bospactanue u yObiBanue (yHkumid. [Ipon3BOgHBIE BBICIIUX IOPSIKOB.
Buinyxnocms epaguxa ynkyuu. Ixempemym @ynkyuu ¢ eOUHCMBEHHOU KPUMUYECKOU MOUYKOU.
3ajaul HA MaKCUMyM M MHMHUMYM. Acumnmomuvl. [[poono-nunetinas @yukyus. Iloctpoenue
rpadukoB pyHKIMI ¢ IPpUMEHEHHEM NPOU3BOAHON. Popmyna u pao Teiinopa.

6. IlepBooOpa3Hast U HHTErpaJl

[TonsiTe mepBOOOpa3HON. 3amena nepemenHol u unmezpuposarue no uacmsm. Ilmomans
KpUBOJIMHEHHON  Tpameuuu.  OnpeneneHHbl  uHTerpain.  IlpubnusicenHoe — @bluucieHue
onpedenennoco unmezpana. @opmyna Heiorona — Jleitonuma. CBONCTBa ONMpPEICICHHBIX HHTETPa-
n0B. [Ipumenenue onpeoeneHubix URmMespailos 8 2eomempuieckux u usuveckux zaoavax. [lonsmue
oughghepenyuanvroco ypasnenus. 3adauu, npuooswue K OughghepeHyuanbHbiM YpagHeHUsM.

7. PABHOCHJIbLHOCTH YPABHEHHUIl M1 HEPABEHCTB

PaBHOCHIIBHBIE TIPEOOpa30BaHUs YPaBHEHU U HEPABEHCTB.

8. YpaBHeHusi-ciencTBus

[lonsatne  ypaBHEHHA-CIIEACTBUS. Bo3BeaeHue  ypaBHEHMS B YETHYIO  CTEIICHb.
[TorenuupoBanue norapupmMudeckux ypaBHeHUW. [lpuBeneHue mMOJOOHBIX YJIEHOB YpaBHEHUS.
OcBoboxieH1e ypaBHEHUs oT 3HAMEHATEJsL. Ilpumenenue Jlo2apugmuieckux,
MPUSOHOMEMPULECKUX U OPY2UX OPMYIL.

9. PABHOCHJILHOCTH YPABHEHUI M HEPABEHCTB CHCTEMaM

Pemenue YpaBHEHUI c IIOMOIIIBIO CHUCTEM. Ypasnenus suoa

f(oe(x)=f (B (X)). Pemienre HepaBeHCTB ¢ mMoOMoIIbI0 cucteM. Hepasencmsa euoa f (% (x)) > f (B

().

10. PaBHOCHJILHOCTH YPAaBHEHHH HA MHOKeCTBaX



BosBenenue ypaBHEHHS B UETHYIO CTENEHb. YMHOOICeHUe YpaeHeHus Ha @OYHKYuio.
Jlocapugmuposanue u nomeHyuposanue ypasHeHull, npusederue no00OHbIX 41eH08, NPUMeHEeHUe
HEeKOmMOopvLX OPMYIL.

11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKeCTBAaX

Boszseoenue nepasencmea 6 uemmylo cmenemv U YMHONCEHUE HEPABEHCMBA HA PYHKYUIO,
HOMEHYUPOBAHUE N02APUPMUYECKUX HEPABEHCMS, npugedenue NOOO0OHLIX YNeHO8, NpUMeHeHUe
Hexomopwix ¢popmyn. Hectporue HepaBeHCTBA.

12. MeToa npomMeKyTKOB /IJisl YPABHEHHU 1 HEPABEHCTB

YpaBHEHHS 1 HEpaBEHCTBA ¢ MOIYIIMUA. METO] MHTEPBAJIOB JJIsl HEMPEPBIBHBIX (PYHKIIUH.

13. Ucnosib30BaHMe CBOMCTB GYHKUMIA MPH pPelliecHUN YPABHEHUI U HEPABEHCTB

Wcnonp3oBanue  obnmacTeil  CyliecTBOBaHUS, HEOTPUIATENBHOCTH, OrPaHUYEHHOCTH,
MOHOTOHHOCTH H 3KCTPEMYMOB (DYHKIIMH, CBOICTB CHHYCa U KOCHHYCA MIPH PEUICHUH ypaBHEHUH U
HEPaBEHCTB.

14. CucTrembl ypaBHEHUH ¢ HECKOJIbKUMH HEN3BEeCTHBIMH

PaBHOCHIIBHOCTE cucTeM. Cuctema-cieacTBue. MeTos 3aMeHbl HEU3BECTHBIX. Paccycoenus
C YUCTIOBLIMU 3HAYEHUAMU NPU PEULEHUU CUCEM YDAGHEHUII.

15. YpaBHeHUs1, HEPABEHCTBA M CHCTEMBI C MapaMeTpaMu

16. IloBTOpeHue

[Ipu opranuzanum TEKyIIETO U UTOrOBOI'0 IMOBTOPEHHUS MCIOIB3YIOTCS 3aJaHUs U3 pasjena
«3ajanus Uil IOBTOPEHUS» U IPyTrUe MaTepUalbl

3. TEMATUYECKOE NJIAHUPOBAHUE C YYETOM PABOYEN NPOrPAMMDI

BOCNMUTAHUA

No Conepxxanue Kon-so | KontponbHbie
TeM JacoB paboThI 20P

1 | IloBTOpenue kypca anredpsr 10 3 https://fg.resh.edu.ru/functionalliteracy/events
KJiacca

2 | OyHKUMH U UX TpaduKu 6 https://fg.resh.edu.ru/functionalliteracy/events

3 | lpenen pyHKum u 5 https://fg.resh.edu.ru/functionalliteracy/events
HENPEPBIBHOCTD

4 | OOpatHbIe (HyHKIIHH 5 1 https://fg.resh.edu.ru/functionalliteracy/events

5 [IpouzBonnas 10 1 https://fg.resh.edu.ru/functionalliteracy/events

6 [IpumeHeHne NpoU3BOAHON 17 1 https://fg.resh.edu.ru/functionalliteracy/events

7 | [leppooOpa3Has u UHTETPAI 10 1 https://fg.resh.edu.ru/functionalliteracy/events

8 | PaBHOCHIBEHOCTE ypaBHEHUI U 5 https://fg.resh.edu.ru/functionalliteracy/events
HEPABEHCTB.

9 | YpaBHEHUS-CIICIACTBUS 6 https://fg.resh.edu.ru/functionalliteracy/events

10 | PaBHOCHJIBHOCTD YpaBHEHUH U 6 https://fg.resh.edu.ru/functionalliteracy/events
HEPABEHCTB CUCTEMAM

11 | PaBHOCHIILHOCTD YpaBHEHUHN Ha 4 https://fg.resh.edu.ru/functionalliteracy/events
MHOXXECTBaX

12 | PaBHOCHIILHOCTD HEPABEHCTB HA 5 1 https://fg.resh.edu.ru/functionalliteracy/events
MHOXXECTBaX

13 | Meron MpOMEKYTKOB st 6 https://fg.resh.edu.ru/functionalliteracy/events
YpaBHEHUI U HEPABEHCTB

14 | Ucnonp30BaHue CBOUCTB 3 https://fg.resh.edu.ru/functionalliteracy/events




GbyHKIUI IpU pelieHnN
YpaBHEHUH U HEPABEHCTB

15 | Cucremsl YpaBHEHUH C 2 1 https://fg.resh.edu.ru/functionalliteracy/events
HECKOIBbKUMH HEN3BECTHBIMH

16 | YpaBHeHUs, HEPABEHCTBA U 2 https://fg.resh.edu.ru/functionalliteracy/events
CHUCTEMBI C ITapaMeTpaMu

17 IToBTOpEHUE 7 1 https://fg.resh.edu.ru/functionalliteracy/events
NUTOI'O 102 7

PaGouyas nporpamma yuyeOHoro kypca «l'eomerpusi. ba3oBblii ypoBeHb»

nJs odyvarwmmxcesa 11 kiaacca
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yuyeOHOro Kypca TEOMETpUM Ha YPOBHE CpEIHEro oOIlero
o0Opa3oBaHus OOYyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METAlPEIMETHBIX U
OPEIMETHBIX PE3YyJIbTaTOB OOYYEHHS TIE€OMETPUM B HANPABICHUU JIMYHOCTHOIO
pazButus oOywarommxcs, (opmupoBaHMs (DYHKIHMOHAJIBHOM MaTeMaTHYECKOU
IPaMOTHOCTH, M3Y4YEHMs IPYrMX y4eOHBIX AMCUUILIMH. Pa3zButue y oOydarommxcs
NPaBWIBHBIX TPEJICTABICHUNH O CYINIHOCTH W TIPOUCXOXKICHUH TEOMETPUUYECKUX
abCTpakIuii, COOTHOIICHWH pEANThbHOTO W HWJCANBHOTO, XapaKTepe OTPaKeHUs
MaTeMaTUUYECKON HAyKOW SIBICHUI U MPOIECCOB PEAIbHOTO MHPA, MECTE T€OMETPUU
B CUCTEME HAayK M POJIM MAaTEeMaTHUYECKOrO MOACITUPOBAHUS B HAYYHOM TIO3HAHHUH U B
MPAaKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PECHHS YYaIUXCs, a
TaK)K€ KadeCTB MBIIUICHUS, HEOOXOAMMBIX [UIA aJaNnTalid B COBPEMEHHOM
oOuIecTBe.

['eomeTpust siBisieTcss OAHMM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHErO
oOmiero o00pa3oBaHMs, TakK Kak oOOECleYMBaeT BO3MOXXHOCTh M3YyUYEHHS Kak
JMCIMILIAH €CTECTBEHHO-HAYYHOU HAMPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUIEHHE, (POPMUPYEMOE TIPH HU3YYEHHH OOyYaroluMuUcs
NOHATUWHBIX OCHOB T€OMETPUU U MOCTPOCHHUH IETIOYKHU JOTHUYECKUX YTBEPKICHUHA B
XOJIe PELICHUS] TEOMETPUUYECKUX 3aJ1ad, YMEHHUE BBIJIBUTATh M OMPOBEPTaTh THIIOTE3bI
HETMOCPEACTBEHHO UCIHONB3YIOTCS TMPH PEIICHWH 3a/ad EeCTECTBEHHO-HAyYHOTO
IIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEeHTHUPOBATHCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0JAcTAX JEeATENBHOCTH ueioBeka. OpueHTals 4YeloBeKa BO BpPEMEHU U
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHAIbHOrO ObITHS, (opma
OTPaKEHHUSI OKPYKAIOIIEr0 MHpa, YCIOBHE YCIEIIHOTO IMO3HAHUS M AaKTHBHOTO
npeobpazoBaHus AercTBUTENbHOCTH. OnepupoBaHre IPOCTPAHCTBEHHBIMU 00pa3aMu
00beIMHACT pa3Hble BUABI YYCOHON U TPYIOBOM JNEATEIBHOCTH, SBISETCS OJHUM M3
npo(heCCHOHANFHO BaXKHBIX KauecTB, MMOATOMY aKTyallbHa 3a7adya (OPMHUpPOBAHUS Y
00y4aroumxcs MNPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3sHOBUIHOCTH OOpa3HOTO




MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJTOTOBKE K MPAKTUYECKOU
JESITEIHHOCTH 110 MHOTHUM HaIlpaBJICHUSIM.

[lens ocBoeHUS mporpaMMbl yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM ypOBHE
oOydeHus — oOiieoOpa3oBaTeibHOE W OOMIEKYJITYPHOE Pa3BUTHE OOYYaIOIIMXCS
yepe3  o0ecredyeHWe  BO3MOXKHOCTH ~ MPUOOpPETEHUST W HUCIOJIb30BaHUSA
CUCTEMATHUYECKUX T'€OMETPUUECKUX 3HAHUW U JNEHCTBUH, CrEU(DUUHBIX T€OMETPUH,
BO3MOKHOCTH YCIICIIHOTO MPOJOKEHUs 00pa30BaHUsA MO CIELUATBLHOCTSIM, HE
CBSI3aHHBIM C MPUKJIIAHBIM UCIIOIH30BAHUEM I€OMETPUHU.

[Iporpamma 10 reoMeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAYEHA IS
00y4YarmIMXCA CPEeIHEN IIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyAHCHHUN Ha
YpOBHE OCHOBHOro o06miero ooOpaszoBanus. Takum oOpa3zom, oOydaroniuecss Ha
0a30BOM ypOBHE JOJIKHBI OCBOHMTH OOIIME MAaTEMaTHYECKHE YMCHHS, CBSI3aHHBIC CO
cnenu@UKoOl TEOMETPUU M HEOOXOIMMBIC Ui XKU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHIO OoJiee TIyO00KO, eCiu B
TaNTbHEHIIEM BO3HMKHET HEOOXOAMMOCTH B T'C€OMETPUUYCCKUX 3HAHUSAX B
npo¢eCCUOHAILHOM JIeSITEIbHOCTH.

JlocTikeHHe 1eIW OCBOCHHUS TMpOorpaMMbl  00eClieunBaeTCs PpelIcHUEM
COOTBETCTBYIOIIMX  3ajmad. [IpHOpHTETHBIMH  3aJadaMH  OCBOEHHS  Kypca
«I"'eomerpumn» Ha 6a30BOM ypoBHE B 10—11 kaccax sBJISIFOTCS:

e (opmMupoBaHHE TIPEACTABICHHS O TEOMETPHUH KaK YaCTH MHUPOBOH KYJIBTYPBI

¥ OCO3HAHME €€ B3aUMOCBS3H C OKPYKAIOIITIM MUPOM;

e (opmupoBaHme npeCcTaBIECHN O MHOTOTPAaHHUKAX U TelaX BPAIICHUS KaK O
BOKHEUIITUX MATEMaTHYECKUX MOJEIAX, I[O3BOJISIONIUX OMNMHUCHIBAaTh U
U3y4yaTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

. q)OpMI/IpOBaHI/IC YMCHU PACIIO3HABATL HA YCPTCIKAX, MOACIIAX U B PCAJIbBHOM
MHPC MHOTOI'PAaHHUKH U TCJIa BpAllICHU A

e OBJAJCHHE METOJAMHU PEIICHHUS 3a/ad Ha IOCTPOEHHUS Ha H300paKeHMSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBanue yMeHUS  OMNEPUPOBATH OCHOBHBIMHU  TOHSTHSIMH O
MHOTOI'PAaHHUKAX U TeJIaX BPALICHUSI U UX OCHOBHBIMU CBOMCTBAaMHU;

e OBJIQJICHHE AJTOPUTMaMH PEIICHUS OCHOBHBIX THITOB 3aja4; ()OPMHUPOBAHUE
YMEHHS TPOBOJMUTH HECIIOXKHBIC JIOKA3aTCIbHBIC PACCYXICHUS B XOJIe
pCIICHHsT  CTEPEOMETPHYECKHMX 3aJad M 3a7ad ¢  [PaKTHYCCKUM
COJICpKAHHUEM;



e Pa3BUTHE MHTEJUICKTYAJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOydaronuxcs,
MO3HABATEIbHOM AKTHUBHOCTH, HMCCJIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIIIJICHUS;

e (QopmupoBaHUe (PYHKIMOHAIBHOM T'PAMOTHOCTH, PEJIECBAHTHOW T'€OMETPUH:
yYMEHHE PacIiO3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHSITUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealibHbIX >KU3HCHHBIX CHUTYALUSX U TPU HU3YUYCHUU
IpYruX  y4eOHBIX  TPEAMETOB,  MPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYIHUPOBATh UX Ha S3bIKE T€OMETPUM U CO3/1aBaTh
FEOMETPUYECKUE MOJICTH, TPUMEHATh OCBOCHHBIN reOMETPUUYECKUN anmnapar
JUIsl PEIICHUs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3aja4y, WHTEPIPETUPOBATH U
OIICHUBATh MOJIYYCHHBIE PE3YJIbTATHI.

OTnu4UTEILHOW OCOOCHHOCTBHIO MPOTpamMMbl SIBISIETCS BKIIOUEHHE B KypC
CTEpPEOMETPHUM B HadaJle €ro U3y4eHHs 3aJay, pellaéMbIX Ha YPOBHE MHTYUTHBHOTO
NO3HAHMs, U ONpPENENEHHBIM 00pa30oM oOpraHu3oBaHHas paboTa HajJ HHUMH, 4YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTHYECKOIO M MPOCTPAHCTBEHHOTO  MBIIUICHUS,
CTUMYJIMPYET IPOTEKaHUE MHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K AAJbHEUIIEMY
U3YUYEHUIO MTpEeIMETA.

[Ipennoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOJy OOYYEHHs, TO
€CTb TEOPETHUYECKHE 3HAaHUS MMEIT B CBOEM OCHOBE YYyBCTBEHHOCTb IPEIMETHO-
INPAaKTUYECKON JeATeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTaBICHUN Y
y4almxcsi B Kypce CTepeOMETPUH IPOBOAUTCS 3a CUET PELEHUS 3a/a4y Ha CO3/1aHUe
IPOCTPAHCTBEHHBIX OOpa30B M 3aJady Ha ONEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obopazamu. Co3gaHue o0Opa3a TpPOBOAUTCA C ONOPOM HA HAMIAJHOCTb, a
OIlEpUpPOBAHUE OOPa30M — B YCIIOBUSAX OTBJEYEHHS OT HArJISAHOCTH, MBICIEHHOIO
U3MEHEHUS €r0 UCXOJAHOTO COJAECPKAHUS.

OcHoBHBIE conepxkaTenbHble TuHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpanaukny», «lIpsiMble ¥ TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpamieHus»,
«BEeKTOpel U KOOpAUHATHI B MPOCTPAHCTBEY». DOPMUpPOBAHUE JIOTUUYECKUX YMEHUU
pacrpeiensercsa He TOJIbKO MO COAEPKATENbHBIM JIMHUAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CPEIHEro 00111ero 00pa3oBaHusl.

Copepxanue oOpa3oBaHUs, COOTBETCTBYIOLIEE IMPEIMETHBIM pe3yjbTaTaM
OCBOCHMsI pabodeil mporpamMmbl, pacnpelenéHHbIM MO TojaM  OO0y4yeHwus,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI OBJIAJCHUE T€OMETPUUECKUMU MOHATHSIMU
Y HaBbIKAMHU OCYUIECTBIISJIOCH MOCIEI0BATEIBHO U MOCTYNATEIbHO, C COOIIOIEHUEM
INPUHIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHMS BKJIIOYAIKNCh B OOIILYI0 CUCTEMY
FEOMETPUYECKUX MPEACTABICHUNA 00YyUaIOIINXCs, paciiupss U yrinyomuss e€, oopasys
IIPOYHbIE MHOYKECTBEHHBIE CBA3H.



MECTO YYEBHOTI' O KYPCA B YYEBHOM IIVIAHE
Ha n3yuenune reomerpuu B 11 knacce orBoguTCs 2 4yaca B HEACIIO — 684 B TOJ1

1. IlmaHupyemMble pe3yJbTaTbl OCBOEHHSI Y4eOHOro TmpeaMera,
Kypca

JIMUHOCTHBLIE PE3YJIbTATHBI

JInyHOCTHBIE  pE3ynbTaThl OCBOEHHUSI MPOrpaMMbl  y4eOHOro IpeaMera
«MaremaTukay XapaKTepHU3yITCs:

I'paknanckoe BocmuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUN 00YYaIOMErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJI€HA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMAaTUYECKHIX
OCHOBaxX  (DYHKIIMOHMPOBAHUSA  PA3NMYHBIX  CTPYKTYp, SBICHUN, MPOIEAYP
IpaXKJaHCKOTO 0011ecTBa (BEIOOPHI, ONPOCHI | Tp.), YMEHHUEM B3aUMOJCHCTBOBATH C
COILIMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBUU C WX (PYHKITUSIMHU U HA3HAUCHHUEM.

IIaTpuoTn4yeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPaKJAHCKON WISHTUYHOCTH, YBAKCHHS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MAaTEMAaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKHUX MAaTEMATHKOB U POCCUMCKON MAaTEeMaTUYECKOW IIKOJIbI, K
UCIIOJIb30BAHUIO OJTUX JOCTHKEHUW B JIPYTUX HAyKaxX, TEXHOJIOTHSX, cdepax
HSKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSA:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa; c(hopMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, 3THUYECKOTO IIOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JTIOCTUKEHUN HAYKU U AESATEIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO OYTyIIETO.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOILICHHEM K MHUPY, BKIIOYAs JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1au, PEIICHUN, paCCyKIACHUN; BOCIPUMMYUBOCTHIO K
MaTeMaTHYECKUM acTIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHME:

chOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHITh MAaTEMAaTHYECKHWE 3HAHUS B
HWHTEpecax 3/I0poBOro u 0e3omacHOro oopasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO (30POBOE NHUTaHUE, COATaHCUPOBAHHBIM PEXKUM 3aHATHN U
OTJIbIXa, peryJyisapHas (u3n4ecKas aKTUBHOCTH); (PU3UYECKOTO0 COBEPILICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBHIO K TpPYyAy, OCO3HAHHEM IEHHOCTH TPYIOJIOOUS; MUHTEPECOM K
paznuuHbIM chepam npodeccuoHaIbHON JAeATETbHOCTH, CBSI3aHHBIM C MAaTEMATHUKOM
U €€ MPUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymylie mpodeccuut



1 peajn30BbIBaTh COOCTBEHHBIC KHU3HEHHBIE TUIAHBI; TOTOBHOCTHIO M CITOCOOHOCTBIO
K MaTreMaTHYeCKOMY OOpa30oBaHHUIO M CaMOOOpa30BaHHUIO Ha MPOTSHKEHUHU BCEH
J)KU3HHU; TOTOBHOCTHIO K AKTMBHOMY Y4YacTHIO B PEUICHUHM MPAKTUYECKUX 3aj]ay
MaTeMaTH4YeCKON HaIpaBJICHHOCTH.

IKO0JOrHYecKoe BOCIIUTAaHHE:

C(hOPMUPOBAHHOCTHIO  DKOJIOTHYECKOM KYJIbTYphl, ITIOHHUMAaHUEM BIIUSHUS
COITMAIbHO-DPKOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHHUE MPHUPOTHON M COIUATIBHOM
Cpe/ibl, OCO3HaHUEM TJI00aJTLHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM; OpUEHTAIIUEH
Ha TMpPUMEHEHHE MaTeMaTUYeCKUX 3HAHUW [JIs1 pelIeHus 3ajad B 00JIacTH
OKpY’KaloIllel cpejbl, IUIAHUPOBAHUS IIOCTYMKOB M OIICGHKM WX BO3MOYKHBIX
MOCJICACTBUM JUIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 MO3HAHMUSL:

c(hOPMUPOBAHHOCTHI0 MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH, IOHUMAaHUEM MaTEeMaTUUECKOM
HayKd Kak cdepbl 4eIOBEUECKON AesATEeIbHOCTH, ATANOB €€ Pa3BUTUA U 3HAYUMOCTH
JUISl pa3BUTUS LIUBUJIM3AIMH; OBJIAJICHUEM SI3bIKOM MAaTeMAaTHKU U MaTEMaTHYECKOU
KYJIbTYpOU Kak CPeJCTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISATh TPOCKTHYIO

U UCCJICIOBATCIbCKYIO ACATCIbHOCTh MHAMBUIYAJILHO U B TPYIIIC.
METANPEIMETHBIE PE3YJIbTATDI

MeranpenMeTHble  pe3yJlbTaThl OCBOCHHS MPOTpaMMbl  yueOHOTO MpeaMera
«Marematuka» XapaKTepU3yrTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHLIMU PeCYIIMUBHBIMU OeUCTNEUIMUL.

1) Yuusepcanonvie  nosnasamenvuwvle  Oeticmeus, obecneuusaom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yuarowuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKpYJcaowje2o  Mupa,  NpUMeHeHue  J02UYECKUX,
UCCIe008aMenbCKUX onepayull, ymenull pabomams ¢ ungopmayueti).

ba3zoBble J1ornyeckue aeicTBus:

e BBIBISITH U XapaKTEPH30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYCCKUX
OOBEKTOB, TOHSTUH, OTHOIIEHWH MEXAYy MOHITHIMH, (OPMYIUPOBATH
ONpeAeNieHUs]  TOHSTHW;  YCTaHABIWBAaTh  CYIIECTBEHHBIM  TMPHU3HAK
KJIacCU(UKAIMU, OCHOBaHUS JUIsi OOOOIICHUS W CpaBHEHUS, KpPUTEPHUH
IIPOBOJIMMOTO aHAJIHN3a;

e BOCIpUHUMATh, (OPMYIMPOBATH U  NPEeOOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPULATENbHbIC, €JAMHUYHBIE, YacTHbIE MU O0OIIuE;
YCIIOBHBIE;



BBIABJISAITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUS
B (pakTax, JAaHHBIX, HAOMIOJIEHUAX M YTBEPKACHUSIX; MpeajiaraTb KpUTEPUU
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

ACJIaTb BbBIBOALI C HCIIOJIB30BAHHMEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
HHAYKTUBHBIX YMOSaKqueHHﬁ, YMOSaKJ'IIO‘IeHI/Iﬁ I10 aHAJIO0I'uu,

IIPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE M OT MPOTHBHOIO), BBICTPAWBATH APTyMEHTALMIO, IPUBOAUTH
OpPUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXACHUS U
BBIBO/IBI;

BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu  (CpaBHUBATh HECKOJIBKO
BAPMAHTOB pCIICHHUS, BBHIOMpaTh HauWOoJee TMOMXOMIIMMNA C Y4ETOM
CaMOCTOSITENTLHO BBIJICTIEHHBIX KPUTEPHUER).

ba3oBble ucciiegoBarebckue AeMCTBUSA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEAOBATENBCKUM WHCTPYMEHT IO3HAHUSA,
dopMynupoBaTh BONPOCHL, (DUKCHPYIOMIME MPOTUBOPEUYHE, MpolIemMy,
yCTaHaBJIMBaTh  HCKOMOE€ W  JaHHOE, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULINIO, MHEHHE;

IMPpOBOAUTH CAMOCTOATCIIBHO CHHaHI/IpOBaHHbIﬁ OKCIICPUMCHT, UCCICAOBAHNUC
II0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOI'o 06’b€KTa, SABJICHUA,
Imponecca, BbIABICHHIO 3aBUCHUMOCTEH MCIKIY O6’I)CKTaMI/I, SABJICHHUSMU,
ImponcccaMu,

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
IPOBEIEHHOIO HAOMIOACHUS, MCCIEOBAaHUs, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIECHMIA;

IIPOrHO3HUPOBATL BO3MOJKHOC PA3BUTHC IIpoHECCa, a TaKKC BBIABHUIATb
IMPCAIIOJIOKCHUA O €I'0 Pa3BUTUH B HOBBLIX YCJIOBHUAX.

Pabora ¢ nndopmanmeii:

BBISABIIATDH JIC(IJI/IIH/ITBI I/IH(i)OpMaIII/II/I, JaHHBIX, HCO6XO)II/IMBIX JJIs1 OTBETA Ha
BOIIPpOC U OJIA PCIICHUA 3aaa49U,

BBIOMPATh UHPOPMAIUIO M3 HCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTEMAaTHU3HPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3ITMYHBIX BUJIOB U
dbopM TIpeACTaBICHNS;

CTPYKTYpPHUpPOBaTh WH(OpMAIUIO, TMPEACTABISATh €€ B Pa3IMYHBIX (popMax,
WTIOCTPUPOBATh Tpaduuecky;



e OILICHUBATh HaJIE)KHOCTh uHbopmaruu o CaMOCTOSITEIBLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie = KOMMYyHUKAMuUeHble  Oelicméusi,  0becnedusaom
CchOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00Y4arOUUXCAL.

OO0uenne:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMHU U
IEISIMU OOIIECHUS; ICHO, TOYHO, TPAMOTHO BBIPQ)KAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TMHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS 10 XOIy PEIICHUS
3a/1a4M, KOMMEHTUPOBATH MOJYyYEHHBIN pe3yJIbTaT;

e B XOJi€ OOCYXJECHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXTaeMOU TEMBI,
npoOJIeMbl, pemiaeMon 3aJauu, BHICKA3bIBATh WJICH, HAIICJICHHBIE HA TIOMCK
pEIIeHUS; COMTOCTABIISITH CBOM CYXKJCHUS C CYKICHUSIMHU JPYTHX YYACTHHKOB
nuainora, OOHapYXKHBaTh Pa3lIMYUME M CXOJCTBO TO3WIIMKA; B KOPPEKTHOM
dbopme hopmynupoBaTh pa3HOTIACHUS, CBOM BO3PAKCHHUS;

e TMPEICTABIIATh PE3YIbTAThl PEUICHUS 3aJa4l, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTA; CAMOCTOSITENLHO BBIOMPATh (hOpMAT BBICTYIUIEHHUS C YYETOM 3a/1ay
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

e TIOHUMATh M WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBHUIYTHBHOU
paboThl TpHW pelieHWH YYeOHBIX 3a/Jad; MNPUHUMATH II€JIb COBMECTHOMU
NEeSTENHbHOCTH,  IJIAHUPOBATh  OPTaHHW3AIlMI0O  COBMECTHOM  PabOThI,
pacmpenensaTh BHABI pabOT, JOTOBapHBATHCSA, OOCYXIATh TIPOIECC U
pe3ynbTat paboThl; 00001aTh MHEHHSI HECKOJIBKUX JIFOJICH;

e YY4acTBOBaTh B TPyHIoOBbIX popmax paboThl (0OCyxkacHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U WHBIC); BBIMOJIHATE CBOIO YacTh pPabOTBHl H
KOOPAMHUPOBATH CBOM JICHCTBHUS C JIPYTHMMH YjICHAMH KOMaHJbI; OIICHUBAThH
KadyecTBO CBOErO0 BKJIaga B  OOMMA  MPOAYKT MO  KPUTEPHUSM,
c(hOpMyYITUPOBAHHBIM Y9aCTHUKAMU B3aUMOJICHCTBHS.

3) Vuusepcanvuvie pezynamuensvie oeiicmeus, obecneuugarom opmuposanue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTU.

Camoopranusanus:

e COCTaBIIATH IJIaH, AITOPUTM PEIICHUSA 3a/1a4H, BHIOMpPATh CIIOCO0 PEIEeHUs C
Y4ETOM UMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUM C yYETOM HOBOU
uH(pOpMaLIIH.



CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU I[IO3HABATENILHOW  pediaekcuu Kak  OCO3HAHUSA
COBEpUIAEMBIX JICUCTBUH U MBICIHUTENBHBIX IPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yibTaTa
pelIeHnsl MaTEMaTUYECKOM 3a1a4H;

e TMPEIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3ZHUKHYTb IPHU PELICHUH 3a7a4H,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEN;

e OIICHWBATh COOTBETCTBHE pe3yJbTaTa IE€IA € YCIOBUSM, OOBICHATH
MIPUYMHBl JOCTHKEHHUS WIM HEJIOCTHKECHUS PE3YIbTAaTOB JEATEIbHOCTH,
HAXOJIUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI
OnepupoBaTh MOHATUSAMU: UWIMHAPUYECKAs] TOBEPXHOCTh, 0oOpasyroume
HUIMHAPUYECKON TMOBEPXHOCTH; MUIMHAP; KOHUYECKas TMOBEPXHOCTh, 00pa3yrolue
KOHUYECKOM NOBEPXHOCTH, KOHYC; c(pepruyeckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (HUWJIXHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHHUS.

KnaccuduunpoBarh B3aMMHOE pacoyioxKeHUE Chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMU: LIAPOBOM CErMEHT, OCHOBAaHHWE CETrMEHTa, BBICOTA
CEerMEHTa; LIApOBOM CJIOM, OCHOBAaHHWE MIAPOBOIO CJIOS, BBHICOTA IIAPOBOrO CIIOS;
1apOBOM CEKTOP.

Boluncnare  0o0BEMBI W IJIOMIQAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHATUSAMHU: MHOTOI'PAaHHUK, BIIMCAHHBIA B c(epy M ONMHMCAHHBIN
ok0J10 cpepbl; cepa, BMCaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BbIYuCHATE COOTHOLIEHHSI MEXIY IUIOMIAAsMU HOBEPXHOCTEH M OO0BEMaMHU
NOI00HBIX TEJL.

N300paxkate u3zydaemble (UIypbl OT PYKH M C HOPUMEHEHHUEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBHIX O0OBEMHBIX
buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3BnekaTp, WHTEPNPETHPOBATH M  MPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YEpTeKax M
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINIOJIHATE  JEMCTBUSL  CIIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YUCIIO0, OObICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1al0T.



[TpumeHsATs npaBuIIO NapaJUIeIenuneaa.

OnepupoBaTe MOHATHAMM: ACKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIroJd MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEApHbIE U KOMILJIaHApPHBIE
BEKTODBI.

Haxoauth cyMMy BEKTOPOB U NPOU3BEACHHE BEKTOpAa HA YHCIIO, YOl MEXKIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEJIEHUE, pacKIaAblBaTh BEKTOp IO JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aaBaTh IIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CHUCTEME KOOPINHAT.

[TpumeHATh reoMeTprueckue (PaxkThl sl pELICHUs] CTEPEOMETPUUECKUX 3aj1ad,
IPEINOJAraoIiuX HECKOJIBKO IaroB PELEHUs, €CJIM YCIOBUS IPUMEHEHNUS 3a/1aHbl B
sBHOU (popme.

Pemate mnpocreiiiime reoMeTpuueckue 3ajadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOIO METO/A.

Pemate 3amaur  Ha JI0KAa3aTENbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAXOXKJEHUE T€OMETPUYECKUX BEIIMYMH MO 00pa3uaM WM ajJropuTMaM, MpUMEHSs
M3BECTHBIE METO/IbI TP PEUICHUH CTaHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpumeHsT,  mpocTeillliue  MpOrpaMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY.

[TpyBOINUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3ZHH,
pacno3HaBaTh MPOSIBICHUE 32aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TOJIyYEHHbIE 3HAHMS Ha MPAKTHKE: aHAJIU3UPOBATh pPeEallbHbIC
CUTyallud W TPUMEHATh HM3YYCHHbIE IIOHATHS B IIPOLIECCE IOHUCKA PEIICHUS
MaTeMaTUYECKU C(HOPMYIMPOBAHHON MPOOIIEMBI, MOJIEIUPOBATH PEAIbHbIE CUTYalluU
Ha A3bIKE TEOMETPUH, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C HCIOIb30BaHUEM
F€OMETPUYECKUX MOHATUA M TEOpeM, ammapara ajreOpbl; pemaTh NPaKTHYECKHUE
3aJ1a4M, CBSI3aHHbBIE C HAXOXKIECHUEM T'€OMETPUUECKUX BEJINYMH. .

2. ConeprkaHue y4e0OHOIO npeaMera, y4eOHOro Kypca (B ToM 4ucJie
BHEYPOUHOIi 1eTeJIbHOCTH), Y4eOHOT0 MOTYJIAA

Tesia Bpalenus

[unuaapuyeckas MOBEPXHOCTh, 00Opa3yIole HUIUHIPUIECKONW MOBEPXHOCTH,
OCh LIMJIMHIPUYECKONU MOBEPXHOCTH. L{MnnHIp: ocHOBaHUs U OOKOBAasi MOBEPXHOCTb,
oOpa3yronias ¥ 0Ch; MIOMHIab OOKOBOU U MOJTHOUN MOBEPXHOCTH.

Konunyeckass moBepxHOCTb, 00pa3yrolue KOHWYECKOM MOBEPXHOCTH, OChb M
BEpIIMHA KOHUYECKOM nmoBepXxHocTU. KoHyC: oCHOBaHME W BepIIMHA, 0Opa3yrolias u
OCh; TUIOIIAIb OOKOBOM U TMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIomue u
BBICOTA; OCHOBaHMS U OOKOBAsi MIOBEPXHOCT.



Chepa um map: ueHTp, paamyc, AWaMeTp; IUIOMIAJb IMOBEPXHOCTH Chephl.
B3aumuoe pacnonoxenue cgepbl U IIIOCKOCTH; KacaTesbHasl IIOCKOCTh K CQepe;
10116 Cephl.

N300paxkeHue Te BpallleHus Ha MII0CKOCTH. Pa3BépTka IMIMHIpA U KOHYCA.

KoMOuHaiuu ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIN
okoJ10 cdepsl; cepa, BliMcaHHAsE B MHOTOTPAaHHUK, WM TEJIO0 BPAIICHUS.

[Tonsitue 06 o0bEMe. OcHOBHBIE cBOMCTBA 00HEMOB Tel. Teopema 00 oOBEME
NPSIMOYTOJILHOTO Mapajuiesienunena u ciaeacTBus u3 He€. O0bEM LUIMHAPA, KOHYCA.
O0bEM 11apa u mwioniaas chepsl.

[Tono6uble Tenma B mnpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMM MOI0OHBIX TEII.

Ceuennst muuHApa (TTapaieIbHO U MEPICHIUKYISIPHO OCH), CEUYCHHUST KOHYyca
(mapanienbHOE OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CEUCHUS IIapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha 1TuiockocTH M B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4HClo. Pa3noxeHue BekTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio mapamnenenunena. Pemenue 3aaa4, CBA3aHHBIX C IPUMEHEHHEM
IpaBWI JEUCTBUM ¢ BekropaMu. IIpsmoyronpHas cucrema KOOpAUHAT B
npoctpancTBe. Koopamuatel Bextopa. IIpocreiimme 3amadyn B KOOpAWMHATaX. YTOJ
MeX Ty BekTopamu. CKalIsipHOE MPOU3BEIEHNE BEKTOPOB. BhIUKCICHHE YTIIOB MEXKIY
OpSIMBIMH M TIJIOCKOCTSIMU.  KOOpIMHATHO-BEKTOPHBIA METOA TMpH  pEHICHUU
TeOMETPUUYECKUX 3a1aa4

3. TemaTnueckoe NJIAaHMPOBAHHE C y4eTOM padouyeil MPOrpaMMbl

BOCIIUTAHUSA
Ne HaunmenoBanue KoauuecTBO Yacon
DJIeKTpOHHbIe (LM (pPOBbIE)
n/ pa3aesioB H TEM KoHTpoabHbI
Bcero oOpa3oBaTe/ibHbIE pecypchl
n NporpaMMelI ¢ padoThI
https://fg.resh.edu.ru/functionalliteracy/events
1 Tena BpameHus 15 1
. https://fg.resh.edu.ru/functionalliteracy/events
2 OO0OBEMEI Ten 24 2
Bexkrops! n -
https://fg.resh.edu.ru/functionalliteracy/events
3 KOOpJIMHATHI B 17 2
IPOCTPAHCTBE
https://fg.resh.edu.ru/functionalliteracy/events
4 [ToBTOpeHME 12 1
Bcero mo nporpamme I1 68 6

[IOKYMEHT MOATMUCAH 3IEKTPOHHOW MOANUCHIO
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