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MOSICHUTEJBbHAS 3AIIMCKA (Anreopa)

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
NPEIbIBISEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOeclieYMBAaeT OBJAJICHUE KIIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJISIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaiga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM U3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlei MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecreunBaeT WHCTPYMEHTAIbHYIO 0a3y Aiisi M3y4eHHUS BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTOd CTOPOHBI, (OPMHUPYET JTOTUUECKOE M aOCTpaKTHOE
MBIIJICHWE YYalluxXxci Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHHSI KYpCOB
uH(OpMaATHKHU, OOIIECTBO3HAHUS, UICTOPHUH, CJIOBECHOCTU. B paMkax 1aHHOTO Kypca
ydaiyecss OBJIAJICBAIOT YHUBEPCATLHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTH4EeCKOH (opme.

Kypc anreOpsl 1 Hauan MareMaTHue€CKOTO aHajIu3a 3aKJIabIBAET OCHOBY IS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
a0CTpaKTHBIMU U JIOTHYECKHM CTPOTHMMH MAaTeMaTHUYECKUMHU KOHCTPYKIIHSIMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, HCTIOH30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIIeHHE. B X0/1e n3ydeHus
anreOppl W Hauajdl MaTeMaTHYeCKOro aHalW3a B CTapiied IIKoJe ydarluecs
MOJIYYatOT HOBBIM ONBIT pEIIEHUS MPUKIAAHBIX 3aJlad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH B TpHpOaE, HAYKE W B HCKYCCTBE, C BBLIAIOITUMUCS
MaTEMaTHYECKUMH OTKPHITHSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcs Kak 4depe3 y4eOHbId Marepuaj, CIocOOCTBYIOUUN (OPMUPOBAHUIO



HAy4YHOT'O MHPOBO33PEHHS, Tak M 4Yepe3 creuuuky ydeOHON IesTenbHOCTH,
TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBINA PE3YIIbTAT.

B ocHoBe MeToanku 00y4ueHus anredpe U HauajaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT ACSITENbHOCTHBIN MPUHITUI 00YUICHHS.

CrpykTypa Kypca «Anredpa v Hauyajla MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAeT
CIEAYIOIINE COAEPIKATEIBHO-METOIUUECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOTUYECKUE
JUHUM W3Y4aloTCs Ha MPOTSHKEHHHM JABYX JIET OOy4YeHUsT B CTapllied IIKOJIE,
€CTECTBEHHO JOIIOJIHAA APYT Ipyra U IIOCTEIIEHHO HACHIAsACh HOBBIMU TEMAMU U
pasnenamu. JlaHHBINA Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEAMHSET B
cebe colepKaHHE€ HECKOJbKMX MAaTeMAaTHYEeCKMX JUCLHMIUIMH:  ajreopa,
TPUTOHOMETPHSI, MATEMATUUECKUIM aHAIU3, TEOPUsI MHOKECTB U Ap. [Io mepe Toro
KaK yyalluecs OBJaJEBalOT BCE Oosiee MIMPOKUM MATEMAaTUYECKUM allapaToM, y
HUX TIOCJIEIOBATENIbHO (POPMUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTEMaTUYECKYIO0 MOJIENb PEAJbHOM CUTYallluH, IPUMEHATH 3HAHMS, [I0JyYEHHBIE B
Kypce «Anrebpa u Hadaja MaTEeMaTHYECKOTO aHalu3a», [JIs peleHus
CaMOCTOATENbHO  COPMYJIMPOBAHHON MaTeMaTHYEeCKOW 3ajadd, a 3aTeM
VMHTEPHPETUPOBATH NIOJYUYECHHBIN PE3yJIbTaT.

CopnepxxarenpHO-MeTOAMYECKas JIMHUA «YUucna M BBIYMCIICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOH IKoJie. B crapiield mikose oco0oe BHUMAHHE YACHSIETCS
(OpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PAa3IMuYHBIX (OpM 3amucu JEHCTBUTENBHOTO 4KCIa, YMEHHE
PAalMOHAIIBHO BBINIOJIHATh JCHCTBHAS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pesynbrar. OOywaromuecs NOJY4YarOT HaBBIKM NPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEUCTBUIM C YKMCIIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
VICITOJIB30BAHUSI MaTEMAaTHYECKNX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUIA.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA NPOTSIKEHWU BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJbKY B KaXJIOM pasjliele MpOorpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaJeBalOT
pa3MYHBIMM METOJAMU PELICHHS LEJbIX, PALHOHAIBHBIX, HWPPALUOHAJIbHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [losydeHHbIe yMEHN UCTIOJIB3YOTCS IIPU UCCIIEA0BAHUN
GyHKUMHA C TOMOILIBIO MPOU3BOJHOM, PEIICHUM NPUKIAJAHBIX 3a/ady W 3a]ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HaYeHud QyHkuu. JlanHas
collepKaTelibHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOopMUpOBaHUE yMEHUI
BBIMOJHATh pacuy€Thl 1Mo ¢opMynaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,



UPpPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAKCHH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUST ydamuxcs, (OpPMUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXJICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, MPEICTaBICHUS 3aKOHOMEPHOCTEH H
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3QPpexTuBHbIC
MHCTPYMEHTBl I PEUICHUs IPAKTHYECKUX M €CTECTBEHHO-HAY4YHBIX 3a7ady,
HaIJISIHO IEGMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpbHo-MeTOoAMYECKass JUHUA «DyHKIMM U TpaQUKA» TECHO
NEPEIIETACTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTD N3YUeHUS MaTepraia. M3ydyeHne CTeneHHOM, TOKa3aTeJIbHOM,
Jgorapu(pMUUECKON M TPUTOHOMETPUYECKUX (PYHKIIMM, UX CBOMCTB M TpaduKOB,
UCITIOJIb30BaHUE (DYHKIMI JUIsl pelieHus 3a7a4 U3 JPYruxX y4eOHBIX MPEAMETOB U
peanbHONM >KM3HM TECHO CBS3aHO KaK C MAaTeMaTMYECKUM AHAIU30M, TaK U C
pelIeHreM ypaBHEHUI M HepaBeHCTB. llpu 3TOoM Oonbllloe BHUMaHUE YIENseTcs
bopMHUPOBaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTH MEXKITY Pa3IMNUYHBIMU
BEJIMUYMHAMU, HCCJIEAOBATh TOJYYCHHBbIE (DYHKIUU, CTPOUTh UX Tpaduku.
Marepnai 3Toi coAepKaTEIbHON JUHNUN HALIEJICH HA PA3BUTUE YMEHHUMN U HaBBIKOB,
MO3BOJISIONIMX BBIPAXXaTh 3aBUCUMOCTH MEXK]y BEJIMUMHAMU B pa3InyHON (popme:
aHAIMTUYECKOM, Tpaduueckoil W cioBecHOM. Ero wu3yudenue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAJIIOTUH.

ConepxarenpHasg nuHUs «Havama mMareMaTM4eckoro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSBISETCSI BO3MOXHOCTh UCCIEI0BAaTh U
CTpOUTH rpaduku PyHKIIUH, ONPEIETATh UX HANOOJIBIITNE U HAUMEHbIIINE 3HAYCHUS,
BBIYMCIIATH TIOMAMU QUTIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
nporeccoB. JlaHHas conepKaTeinbHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOEHUSI MaTEMaTUYECKUX MOJENIEH pEANbHbIX CUTYalHi, HaXOXIACHUS
HaWJIy4ylIEero PemIeHus] B MPUKIAIHBIX, B TOM YHCIIE COUUAIbHO-IKOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHalu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTHUECKOTO U KPEATUBHOTO MBIIUICHHUS,
(bopMHpPOBaHUIO YMEHUI paco3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTUKU B HayKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUSI MAaTEMATUKU KaK HayKH, U UX aBTOpax.

CopnepxkaTenpbHO-MeTOANYECKAs! JIMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE
MIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeaiararoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3felibl MAaTeMaTUKU U €&



NPUJIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATUYECKUE AMCLMUILIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCThH IIKOJBHUKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMAaTUKM W HUCIOJb30BaTh €ro s
BBIPAKEHHSI CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTeMaTHMYECKOTO aHaM3a» MPHUCYTCTBYIOT
TAaKK€ OCHOBBl MAaTEMaTHYECKOTO MOJEIMPOBAHUS, KOTOpbIE IIPU3BaHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYalUH, UCCIIEIOBaHMS
3TUX MOJIeNel ¢ TMOMOIIBIO ammapara aiareopbl ¥ MaTeMaTHYECKOTo aHalu3a U
MHTEPHPETALNH OJYYEHHBIX pe3yJIbTaTOB. Takue 3aJaHusl BIUIETCHBI B KaXIbIA U3
pa3fesioB MPOrpaMMBbl, IOCKOJIBKY BECh MATEpHAJI Kypca IIMPOKO UCIIOIb3YETCS AJIs
pelieHusl NpUKIafHbIX 3anad. [Ipym pemeHnn peasbHbIX NPAKTUYECKUX 3a7ad
yyalecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIb30BATh AHAJIOTHIO, 0000IAaTh M KOHKPETHU3UPOBATh
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOIIECCE M3YUEHHUs BCEX TeM Kypca «Asredpa v Hayaia
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

B yueOHOM 1u1aHe Ha U3y4YeHHUE Kypca aareOpbl U Hauajl MaTEMaTHYEeCKOT0 aHaIN3a
Ha 0a30BOM YpOBHE OTBOJUTCA 2 yaca B Hezento B 10 kiacce u 3 yaca B HEAEINIO B
11 knacce, Bcero 3a Ba roja o0ydenusi — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcia. OOBIKHOBEHHBIE W JACCSITUYHBIC IPOOU, MPOLIEHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApudpMeTHUecKHe  OIlepamuu  C
palMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxxeHui. [IpuMenenune
JIpoOelt U MPOLEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lady U3 Pa3IMYHbIX OTpaciiel
3HAHUU U pEaJIbHOMN KU3HH.

JlelicTBuTenbHble yucha. PanuoHalbHBIE W UPpPAMOHAIBHBIE YHCIA.
Apudmernueckre omnepaudd € JEUCTBUTENbHBIMU yuciamu. [lpuOmmxénnHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenp ¢ wnensiM  mokazareneMm. CrangaptHas  ¢opma  3amucu
neficTBuTenpHOr0  uMcna. Mcnonmp3oBaHue —moaxondmedl  (opMbl  3amMcu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOW  cremeHu.  JlelcTBusi ¢
apu(pMETUIECKUMU KOPHSIMH HATypPaJIbHON CTEIICHHU.

CuHyC, KOCMHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, ApKKOCHHYC,
aApKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHbBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTsa. Meton
VHTEPBAJIOB.

Pemenue 1iensix u 1poOHO-pAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHnE ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3a]1a4 U3 pa3IMYHbIX 00JacTei HayKH U peabHOM JKU3HH.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dynknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynmu dyHknum.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa U rpauK KOpHs n-OU CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMeHTa.

Hauajia MaTeMaTH4eCcKOro aHajau3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIILHOCTEH.
MOHOTOHHBIC OCJICOBATECIILHOCTH.

Apudmernueckas 1 reoMmeTpudeckas mporpeccuu. beckoHeuHo yObIBaromast
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIECH I€OMETPHUUYECKOM
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VCronp30BaHWE MPOTPECCUU A
pEIICHUs PealIbHBIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHoskxecTBa U JIOTHKA

MHoOKeCTBO, olepald HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO arapara il ONHUCAHHS PpPEajbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX yUeOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3aTEIbCTBO.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «MaremaTtnka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsI CICAYIOMINX JIUYHOCTHBIX,
METaNpPeIMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOro TNpeaMeTra
«MareMaTuka» XapaKTepU3yIOTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHHIA,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIbI,
K HCIOJh30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMUBOrO OyayIIero.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYECKHE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHas pu3nueckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MTPAKTUYECKUX 3aJ1ad MAaTEMaTHYECKON HapaBICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHUEM BIWSHUS
COIMAJTBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUEHTallMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM [JIs pelieHus 3aaad B
00J1aCTH OKPYIKAFOIICH CpeIbl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKH MX BO3MOYKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEBI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOW HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH JJISi PA3BHUTHs I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATEIbHOCTh
WHMBUTyaJIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vnuueepcanvnvie  nosnasamenvuwvle  Oeiicmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarowe2o  Mupa,  NpUMeHeHue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, ymeHull pabomams ¢ ungopmayueti).

ba3oBrple norudyeckue AeUCTBUS:

e BBIABIITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyu, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHWsS, KPUTECPUU
MPOBOJIMMOTI0 aHAJIN3A;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeUHsl B (aKTax, JAHHBIX, HAOMIOACHUSX U YTBEPKIACHUSX;
npejiaraTb KpUTEPUH AJIs BBIABIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JIeNIaTh BBIBOABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEMAaTHYECKHUX
YTBEPKJIECHUN (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh Croco0 permeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEILICHUs, BBHIOMpPAaTh HauboJee NOAXOJAIUA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICA0BATCIBCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOOIEMY,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0O YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SBJICHUSIMH, MPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

PaGoTa ¢ undopmarnueii:

BBISBJIATH 1e(pUUUTHI MH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh  MHGOpPMAIMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (POPM MpE/ICTABICHMUS,

CTPYKTYpPHUPOBaTh UH(POpPMAIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSITENIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.



2)

Yuusepcanonvie  KomMmynuxamuenwle Oelicmeus, obecneyuarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ieHue:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJECHUS B COOTBETCTBUU C YCIOBUSMU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIICHMS
3aJ1a4i, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

B X07ie 00CY’KJeHH 3a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOW TEMBI,
npo0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIE Ha MIOUCK
pELICHMs; COINOCTaBISATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jMyMe U CXOJCTBO IO3ULIUH; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIBLHO BEIOMPATh (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 Ipe3eHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaTIbHOM
paboThl NPU pelIeHUH Y4eOHBIX 3aJay; MPUHUMATH I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacnpenensiaTh BHABI paboOT, JOroBapUBaThCA, OOCYXKIaTh IMpoIecC U
pe3yabTaT padoThl; 00001aTh MHEHHS HECKOIBKHUX JIFOJICH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHSI C APYTHUMH WICHAMH KOMaH/IbI;, OIICHHBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvruvie pecynamusnsle oelicmausi, obecneyusaom hopmuposarue
CMBLCIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranu3zanus:

COCTABJISITH TIJIaH, AJITOPUTM PEIICHUSI 33/1a4¥, BHIOUPATH CIIOCOO PEIICHHS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMUS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHus MaTeMaTHICCKOH 3a1auH;



e TMPEABUIECTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PELICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJECHHBIX OIMIHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEIOCTIXKECHUS PE3yJbTaTOB ACATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CpPEIHET0o OO0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yucsia ¥ BIYHCICHUSA

OnepupoBaTh MNOHATHSAMH: pPALMOHAIBHOE U JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BoeIlonHATE  apuMETHYECKUE  ONepalud €  paldOHAIBHBIMH U
JEUCTBUTEILHBIMU YUCIIAMU.

BomonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIONB3YS MpaBUila OKPYIJICHHUS,
JIeJ1aTh MIPUKUIKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LENBIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amMcH JIEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEI JIJIsl PELIECHUS
IIPAKTUYECKUX 3a/1a4 U [IPEACTABIICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITI0JI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE
GyHKUHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BrimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIPAKEHUI U PENIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3371a4 U3 Pa3IMYHBIX 00acTel HAyKH U PeasIbHOM KU3HU.



MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPAaBEHCTBA 110 YCIOBHIO 3aJadd, MCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QyHKIUH, 00JIaCTh
OINpE/ENCHUs] U MHOXECTBO 3HayeHWM (yHKuuu, rpadpuk (yHKUHH, B3aMMHO
oOpaTtHbie (QYHKITUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKIINHU, HYIH QYHKIIUH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUINN A peICHUS] YpaBHEHHIA.

CrpouThk U uuTaTh rpa@UKu JTUHEHHON (QYHKLIMHU, KBAAPATUUHON (PyHKIIHH,
CTETEHHON (PYHKIIMHU C LEJIBIM MOKa3aTeNIEM.

Hcnonw3oBath rpadukd QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJa4y U3 APYIHMX YyYEOHBIX MPEIMETOB U PEATbHON
KU3HU; BbIpaxaTh (GOpMyJIaMH 3aBUCUMOCTU MEXy BEIIMYMHAMM.

Havana MmaTeMaTH4€CKOro aHaJIN3a

OmnepupoBaTh HOHSTUSAMM: IOCIEIOBATEIBHOCTh, apupMeTHUecKass u
T€OMETPUYECKAsI IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs T'E€OMETPUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUHU.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCJIEI0BATEILHOCTEN U MPOTrPECCUi I PEIICHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpalliy HaJlI MHOXXECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIsl ONMCAHUS PEAIbHBIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYE€OHBIX MPEAMETOB.

OnepupoBatb  MOHATUSMHU: omnpeneneHre,  Teopema,  CIEICTBHUE,
JI0Ka3aTeJIbCTBO.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KN1ACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnbie | Ilpakruyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
CrerneHbp ¢ pallMOHAILHBIM [T0KA3aTEIEM.
1 [TokazarenbHas pynkuus. [lokazarenapHbie 12 1
YPaBHEHMS U HEPAaBEHCTBA
Jlorapudmuueckas GyHKIIHUSA.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEPaBEHCTBA
Tpuronomerpuyeckue GyHKIUU U UX
3 rpaduku. TpUroHOMETpUIECKUE 9 1
HEpaBeHCTBA
4 IIpoussonnas. IIpumenenue npon3BoaHON 24 1
5 WHTerpai u ero npuMeHEHUs 9
6 CucreMsl ypaBHEHUN 12 1
7 HarypanbHble 1 1ensle yncna 6
g [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 13 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




MUWHUCTEPCTBO MNPOCBENIEHUA POCCUVCKOM ®EJIEPAIIUN

MunuctepcTBo npocsemennsi 1 Hayku Kadapauno-bankapckoii Pecny6sukmu.
MecTHas axMUHUCTpanusa TepcKoro MyHUIMNAJIbHOIO pailoHa

MKOY COILI c. Apux

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
Ha 3acenanud MO yuurteneil 3amMecTUTENb IUPEKTOpaA MO

MaTeMaTHKH ,pU3UKH U YBP

MH(POPMATHKH.

M‘/ 3.B. BxxembaxoBa

[Ipotokon Ne 1 ot
«"29"» 08 2023 .

PABOYASI ITPOT'PAMMA
(MUnentuduxarop 2268369)

yueOHoro kypca «I'eomerpus»

s ooyuarommxest 11 kimacca

c. . Apuk, 2023r.



MNOACHUTEJBHASA 3AIINCKA (I'eomerpus)

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro OO0IIero 0Opa3zoBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIILHOTO Ppa3BUTHUS
JUYHOCTH 00YyYarOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOYUYEHHUS IF€OMETPUM B HAIPABICHUU JIUYHOCTHOIO
pa3BuTUsa oOydaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOW MaTeMaTUYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yyaromuxcs
IPaBUJIBHBIX NPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakuuii, COOTHOUIEHHHM pPEajJbHOrO0 M HJEaJIbHOIO, XapaKTepe OTpaKeHHs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaluXCsl, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTb HM3Y4YEHUs Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOM HAlPaBIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUPYEMOE MpPU H3YYEHUH OOYYaroIIUMUCS
NOHATUIUHBIX OCHOB F€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUI
B XOJI¢ pEILIECHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS MPU PEHICHUH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMajlbHOro ObITHA, (opMa
OTpaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U aKTHUBHOTO
npeobpazoBaHusl  JAeWcTBUTENbHOCTH. OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU



oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITENbHOCTH, SBIISIECTCS
OJIHUM U3 TPOo(EecCHOHANBHO Ba)XXHBIX KauyecTB, MOATOMY aKTyajbHa 3a/aya
dbopmupoBaHus y  oOydaroumuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaNPaBICHUSIM.

[lens ocBoeHust mporpaMMmbl yuyeOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o0OIeoOpa3oBaTelibHOe U OOIIEKYJIbTYpHOE pa3BUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMAaTUYECKUX TCOMETPHUUYECKMX 3HAHUHW M  JEHCTBUHM, crneuuUIHbIX
T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO  MPOJOJDKEHHs  OOpa3oBaHHs IO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPUH.

[IporpaMMa mo reoMerpuu Ha 0a30BOM YpOBHE IpeJHA3HAUYeHA IS
00yJaroluXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oOpazoBaHus. Takum oOpa3zoM, oOydaromiyecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKNE YMEHUS, CBSI3aHHBIE CO
celMPUKON reOMEeTpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPUIO O0JIee MIyOO0KO, eciiu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKUX 3HAHUSX B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmKeHre LelnM OCBOCHHUS MpPOrpaMMbl 00ECTIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3anad. [IpuopureTHBIMM 3ajauaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMupoBaHHE TPEICTABICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJBTYpPbI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

e (opMHpOBaHME MTPEICTABICHHU O MHOTOTPaHHUKAX U TeJaX BpallleHus KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEJSX, MO3BOJISIIOIIMX OIMUCHIBATH U
U3y4daTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (dopMupoBaHHE YyMEHHsI pAaclO3HAaBaThb Ha 4YEpTEX,axX, MOJEISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJa BPAIICHHUS;

e OBJIaJICHUE METOJIAaMHU PEICHUS 3a/1ay Ha MOCTPOCHMS Ha M300paMeHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

o (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPaHHHUKAX W TeJlaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
¢bopMupOBaHHE yYMEHHS TPOBOAUTH  HECIOXHBIE  JIOKA3aTeIbHbIC
pacCyXJCHHS B XOJ€ PCIICHUS CTEPEOMETPHUECKUX 3alad W 3aJad C
MIPAKTHYECKUM COJICP)KaHUEM;



e Pa3BUTHE MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUM, KPUTUYHOCTH
MBIIILJICHUS;

e (opmupoBanue PyHKITMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUH:
YMEHHE Paclo3HaBaTh NPOSBICHUS TEOMETPUUECKUX MTOHATUM, 0OBEKTOB U
3aKOHOMEPHOCTEH B pealbHbIX XKU3HEHHBIX CUTYallUSX U MPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POopMyIUpOBaTh MX Ha S3BIKE TEOMETPHH U CO3/1aBaTh
FEOMETPUYECKUE MOJIEIU, MPUMEHITh OCBOCHHBIM T'€OMETPUYECKUIA
anmapat  JJid = pEeHIeHUus ~— NPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPHPETUPOBATH U OLICHUBATH MOJYUYECHHBIE PE3YIbTATHI.

OTIMYUTENTHEHONM OCOOCHHOCTHIO MPOTpPaMMBbI SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HAYaJIe €ro U3y4YeHHUs 3a7a4, pelIaeMbIX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHUS, U OMNpeeIEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ HHUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOT'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKAHWE WHTYUTUBHBIX MTPOIIECCOB, MOTUBUPYET K JalbHEUIIIEMY
W3YUYEHHUIO TIPEAMETA.

[IpennoureHue oTnaércsi HArJAIHO-KOHCTPYKTUBHOMY METOIY OOYy4YEeHHUsI, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEU OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JEITEIbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Yaluxcs B Kypce CTepeoMeTpUr TPOBOAUTCS 3a CUET PEUICHUA 3a/1a4 HA CO3/IaHUE
MPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
ornepupoBaHUEe 00Pa30M — B YCIOBUSX OTBJICUCHHS! OT HATJISITHOCTH, MBICJICHHOTO
M3MEHEHHUS €r0 UCXOJAHOTO COIEPKAHMUS.

OcHoBHbIE copepskarelbHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHuororpanHukn», «IIpsiMble U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUI
pacnpenensieTcs He TOJIBKO M0 COJEPKaTeIbHBIM JIMHUSAM, HO U 110 TOJ1aM 00y4eHHUS
Ha YPOBHE CPEIHETO 00IIero 00pa30BaHus.

Copnepxanre 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJibTaTaMm
OCBOCHHUs paboueil MporpaMMmbl, pacHpeAc€HHBIM 10 ToJaM OOy4YeHHs,
CTPYKTYpPUPOBAaHO TakUM 0Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUYCCKUMHU
MOHATUSIMU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIIEIOBATENHHO U MOCTYIATENBHO, C
COOJTIO/IEHNEM TPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIlyI0 CUCTEMY TeOMETPUYECKHUX MPEeICTaBICHUN OOyYarolmuXcs, pacuiupsisa u
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE



Ha u3ydenue reoMetpun oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a jBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHSL ~ CTEpeOMETpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaronecs mnpsamble. [lapamiensHOCTh MNpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: MapalljIesIbHbIC INIOCKOCTH; CBOMCTBA MTApaJIICIIbHBIX
wiockocTel. IIpocreiinme npocTpaHCTBEHHBIE (GUTYPHI Ha IJIOCKOCTH: TETPasap,
KyO, mapasuiesienume/; HOCTPOEHUE CEUCHHM.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIEC MAapAJUICIAbHBIE W IIEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 NJIOCKOCTH, PACCTOSIHUE
OT IPSAMOM 10 MIIOCKOCTH, MPOeKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPU3HAK IMEPIEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIIECHIUKYIISPAX.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajulelienunes, U ero cpomcra. l[lupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKHU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWJIbHAS NHpaMUJa; NpPaBUJIbHAs TPEYroJibHas MNHUpPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozekasip u ukocasap. CeueHus: MpU3Mbl U MUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTU. DJEMEHTHI CAMMETPHUU B MUPAMUAAX, apaJUICIEIUIEIaX, IPaBUIbHbIX
MHOTOTPaHHUKAX.



Bbluncnenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHai M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TMOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOIAb OCHOBAHUH, TeOpeMa 0 O0OKOBOI MOBEPXHOCTHU MPsIMOM ipu3Mel. [ lmomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUJIBHOW MUPAMHIbI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OO0BEM MUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpoctpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUAIOMErocss Kak akKTUBHOTO
U OTBETCTBEHHOIO 4j€Ha POCCHUUCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHUI; BOCTIPUUMYHNBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dDusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 3J0poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNU U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3MIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYJOJIO0US; UHTEPECOM K
paznuyHbiM  chepam  TpoPecCCHOHANBHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIE IJIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU MKU3HH; TOTOBHOCTHIO K AaKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JIKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DIKOJOTHYCCKON KYJIbTYpbl, MMOHWUMAHHUEM BIWSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMeld Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3aaad B
00J1aCTH OKPYIKAIOIICH CpPeIbl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKH MX BO3MOXKHBIX
MOCIICICTBUU [T OKPYIKAIOIIEH CPEBI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c(epbl 4eToBEUECKOW JesATeNbHOCTU, 3TarnoB €€
Pa3BUTUS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUA MUPa;
TOTOBHOCTBIO OCYIIECTBISAITh IMPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAaNbHbIMU Pe2yIMUBHbIMU OeUCEUIMU.

1)  Vuueepcanvnvle  nosnasamenvmuwle  Oeiicmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YUaAOWUXCcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpUMeHeHue  JI0SUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O0BEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATHIAMH; (OPMYIUPOBATH
OTIpEJICICHUS] ~ TOHSATUMN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
Kiaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npeajiaraTh KpUTEPUU JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBI;

e BBIOMpaTh cHoco0 pelieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BBHIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBHS:

e HCIIOJB30BaTh BOMPOCHI KaK MCCIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHHIH;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABISATH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MIPENCTABICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaIuu o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelcmeus, 0Oecneuusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0uenue:

e BOCIPUHUMATH U (GOPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIIOBHSIMHU
U MEJISIMH OOIIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHSI



B YCTHBIX M IIMCBMEHHBIX TEKCTaX, 1aBaTh HNOSICHEHUSA II0 XOJy PEIICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHMs 3a7jaBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh UJI€U, HAIICJICHHbBIE Ha TIOMCK
pEelIeHNsl; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOI popme popMyIrpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHHWs  3aJayd,  OKCIEPUMEHTA,
UCCJIETOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4decTBo:

MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMaHAHOW U UHIUBHUIYaJIbHON
paboThl NPH pelIeHWH Y4eOHBIX 3a]ay; MPUHUMATH 1E€JIb COBMECTHOM
NEATEeIbHOCTH, IUIAHUPOBATh  OPTraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCS, OOCYXKIaTh IMpoOIecC U
pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacThb pabOThI U
KOOPJAMHUPOBATH CBOM JEUCTBUS C IPYTHUMU YIE€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

3) Vuusepcanvruvie pecynamusnsle oelicmausi, obecnevusaom hopmuposarue
CMBLCII0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHUsI
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedaekcuu Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a1a4u;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH ITPY PELLICHUH 33]1a4U,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3ysbTaTa LEIM U YCIOBUSM, OOBACHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKEHHS PE3YJIbTaTOB AEATEIBbHOCTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS W3 HUX IMPU PEIICHUU
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTDh U MEPIEHANKYIISIPHOCTD MPSMbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE TNPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPAaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yTriia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JBYTPAHHOTO yTJIa.

OmneprpoBaTh TOHATHUSAMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKJIBIH
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBl MHOTOIPAaHHUKOB (IMpamMuzaa; NpuU3Ma,
NPSIMOYTOJIBHBIN NapaJijieNIeuIe]l, KyoO).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATUSIMU: CEKYIIasl INIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEOB, BBITIOJNHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKICHHE TEOMETPUUCCKUX BEIMYMH MO 00pa3iaM min
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbl TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCICHUE PACCTOSIHUA MEXKIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Permarp 3a1aun Ha HaxXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
ITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMH, MEXIy MPSIMOM M IJIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuza) c ipuMeHeHUEM (POpMyJT; BBIYMCISATH COOTHOLIEHUSI MEKTY TIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHATHSAMHM: CHUMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl 1JIs pELICHHUs CTEPEOMETPUUECKUX 3a/1ay,
IIPEATIOIATraoIIMX HECKOIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTHE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallMd W NPUMEHATb HM3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOpPMYIHpPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIENOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Tena Bpamenus 12 0 0
OO6bEMBI TEN 5 1 0
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 0
4 [ToBTOpeHME, 0606meHI:Ie, 7 | 0
CUCTeMAaTH3aIHsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosnu4yectBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3yYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 1 0 0
CreneHs ¢ pallMOHAJIBHBIM IOKa3aTeIeM 05.09.2023
2 Csoi 1 0 0
BOICTBA CTENEHU 06.09.2023
3 [IpeoOpazoBanue BbIpaKEeHHIH, 1 0 0
COZEPKAIIMX PALIMOHATIBHBIE CTEIIEHU 07.09.2023
[Ipeobpa3zoBanue BhIpaXeHUH,
4 1 0 0
COZEPXKAIIUX PALIMOHATIBHBIE CTEIIEHU 12.09.2023
5 [IpeobpazoBanue BhIpa)eHUH, | 0 0
COJIepXKalINX pariOHAIbHBIE CTETICHU 13.09.2023
6 [loka3zaTenbHbIE ypaBHEHUS U 1 0 0
HEPaBEHCTBA 14.09.2023
7 IToka3aTenbHbIE ypaBHEHUS U 1 0 0
HEpaBEHCTBA 19.09.2023
g IToka3aTenbHbIE ypaBHEHUS U 1 0 0
HEpaBEHCTBA 20.09.2023
9 [TokazaTenbHble ypaBHEHUS U | 0 0
HEPaBEHCTBA 21.09.2023




IToxazaTennHBIE YpPaBHCHHS U

10 HEPABEHCTBA 26.09.2023
1 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

rpaduk 27.09.2023

KonTtponsHas padora no teme "CremneHs ¢
2 PaLMOHATILHBIM [10KA3aTEIEM.

[oxa3zatenpHas pynkius. [TokazaTenbHble 28.09.2023

YpaBHEHUS U HEpaBEeHCTBA"
13 Jlorapudm ymncna 03.10.2023
14 JecsaTruunble U HATypallbHbIE TOTapU(PMBI 04.10.2023
s [Ipeo6pa3oBanue BbIpakeHUH,

coJiepKaIiuXx Jorapudmpl 05.10.2023
16 [Ipeo6pa3oBanue BbIpakeHUH,

CoJIepXKamIux Jorapudmbl 10.10.2023
17 [TpeoOpa3oBaHue BBIpAXKEHUH,

coJIeprKalIuXx Joraprudmol 11.10.2023
13 [Ipeo6pa3oBanue BbIpakeHUH,

coJIeprKalIuXx Jorapudmol 12.10.2023
19 Jlorapudmuueckune ypaBHEHHS U

HEpPaBEHCTBA 17.10.2023
20 Jlorapudmuueckue ypaBHEHUS U

HEPaBEHCTBA 18.10.2023
21 Jlorapudmuueckune ypaBHEHHS U

HEpaBEHCTBA 19.10.2023
2 Jlorapudmuueckue ypaBHEHHS U

HEpPaBEHCTBA 24.10.2023




23

24

Jlorapudmudeckas GhyHKIMs, €€ CBOKWCTBA

u rpadux

Jlorapudmuueckas GhyHKIMs, €€ CBOKWCTBA

u rpaduk

25.10.2023

26.10.2023

25

26

27

Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuyueckre GYHKIHH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKINH, UX
CBOIiCcTBa U rpaduKu

07.11.2023

08.11.2023

09.11.2023

28

29

30

Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

[TprMepsl TPUTOHOMETPHUECKUX
HEPABEHCTB
[TprMeprl TPUrOHOMETPUUECKUX
HEPABEHCTB

14.11.2023

15.11.2023

16.11.2023

31

32

33

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

[TprMeprl TPUrOHOMETPUUECKUX
HEPABEHCTB

KonTponbhas pabota no teme
"Jlorapudmuueckast GpyHKIuS.
Jlorapugmuueckue ypaBHEHUS U
HepaBeHCTBa. TpuroHoMeTpuyeckue
GYHKIINY U UX

rpaduxu. Tpuronomerpuueckue
HepaBeHcTBa"

21.11.2023

22.11.2023

23.11.2023




34

35

HenpepriBHble QpyHKIINH

MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA
HEPaBCHCTB

28.11.2023

29.11.2023

36

37

38

MeTto UHTEPBAJIOB ISl PEILIEHUS
HEPABEHCTB

[TpousBoaHas GyHKIHH

[TpousBoaHas GyHKIHH

30.11.2023

05.12.2023

06.12.2023

39

40

41

I'eomerpuueckuii u HpU3NIECKHA CMBICI
IIPOU3BOJHOU

['eomerpuyeckuii U GU3NICCKUN CMBICIT
MIPOU3BOJHOMN

[Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI

07.12.2023

12.12.2023

13.12.2023

42

43

44

[Ipou3BoiHbIE 371€MEHTAPHBIX (PYHKIIHIA

ITpon3BoaHast CyMMBI, IPOU3BENCHNUS,
Y4acTHOTO (DYHKIIMH
[TpousBogHasi CyMMBI, TPOU3BEACHNUS,
4acTHOTO (DyHKIIMH

14.12.2023

19.12.2023

20.12.2023

45

46

[TpousBoaHAasA CyMMBI, TPOU3BEICHHUS,
YacTHOTO QyHKIUH

[Iprumenenre npou3BOIHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTbH U 3KCTPEMYMBI

21.12.2023

26.12.2023




47

48

49

[IprumeHeHue nporu3BOJHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprumeHeHnue nporu3BOIHON K
UCCIIeIOBaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpuMeHeHne npou3BOIHON K
UCClIeI0BaHMI0 (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

27.12.2023

28.12.2023

09.01.2024

50

Haxoxnenne HanOopIIero u
HAUMEHBIIIETO 3HAUCHUS (YHKITUH HA
OTpEe3Ke

10.01.2024

51

52

53

Haxoxnenne HanOopIIero u
HAaUMEHBIIIETO 3HAUCHUS (YHKITUN HA
OTpEe3Ke

HaxosxneHne HanOOJIbIIero u
HAMMEHBIIIETO 3HAYCHUST (PYHKIIUU HA
OTpe3Ke

HaxosxneHne HanOOJIbIIero u

HaMMCHBIICTO 3HAYCHU A (I)YHKI_II/II/I Ha
OTPE3KE

11.01.2024

16.01.2024

17.01.2024

54

Haxoxnenne HanOOJIbIIIETO U
HaWMEHBIIIETO 3HAYCHUsT QYHKIIMH HA
OTpe3Ke

18.01.2024

55

Haxoxnenne HanOOJIbIIIETO U
HaWMEHBIIIETO 3HAYCHUsT QYHKIIMH HA
OTpe3Ke

23.01.2024




[IpumeHeHue nporu3BOIHOMN 11l
HAXO0JICHUS HAWTYUIIEro PEIICHUS B

56 NPUKIAIHBIX 3a7a4ax, Ui OIpeaesIeHUs

cﬁopocfn npou:cca, 3’aI;[aHH01?0 f[bopMynoﬁ 24.01.2024

WK TpapuKOM

KonrtponbHas pabora no reme
57 "I[IpousBoanas. [Ipumenenu

Hps;g ]:O;’EO;" prMeHerHe 25.01.2024
58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 30.01.2024
59 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX 31.01.2024
60 HHTerpai, reoMeTpUYECKH U

(u3uUecKuii CMBICT HHTETpasia 01.02.2024
61 WHTerpail, reOMETpUYECKUN U

(bu3uyeckuii CMbICT MHTErpasa 06.02.2024
62 HHTerpai, reoMeTpuYECKHi U

(bu3nyecKuil CMbICT UHTErpaia 07.02.2024
63 Brruucnenue nnTerpana no gpopmyie

Hrerorona—Jleiibauna 08.02.2024
64 Brruncnenue unrterpana no gopmyie

Herorona—IJleiioanna 13.02.2024
65 Brruucnenue uaTerpana no gpopmyie

Hrerorona—Jleiibaumna 14.02.2024
66 Brruucnenue unrerpana no gpopmyie

Herorona—Jleiibaumna 15.02.2024
67 CucreMbl TUHENHBIX YpaBHEHUN

20.02.2024




68

69

CucreMbl TUHEUHBIX YpaBHEHUH

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

21.02.2024

22.02.2024

70

71

72

73

74

75

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(PMHUECKUX
YpaBHEHUI U HEPABEHCTB

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
paluMOHAIbHBIX, UPPALMOHAIbHBIX,
MOKA3aTeIbHBIX, JTJOrapu(HMHIECKUX
YpaBHEHUI U HEPABEHCTB

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
PalMOHAIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeNbHbBIX, JOrapu(HMUUECKUX
YpaBHEHUI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTebHbIX, JIOTapU(HMUIECKUX
YpaBHEHMI U HEPABEHCTB

Hcnons3oBanue rpadukoB GyHKIUN A5
pElIeHUs] ypaBHEHUI U CUCTEM

27.02.2024

28.02.2024

29.02.2024

05.03.2024

06.03.2024

07.03.2024

76

77

Hcnons3oBanue rpadukoB GyHKIUN A5
peleHns] ypaBHEHU U CUCTEM
[Ipumenenne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELIEHUI0 MAaTeMaTHYECKUX

12.03.2024

13.03.2024




3ajiay M 3a]1a4 U3 pa3IM4HbIX o0sacTen
HAyKU U PEAIbHOU KU3HU

KoHnTtponbHas padora mo teme "MHTETpan

78 1 ero npuMeHeHusi. CucteMbl ypaBHEHHIT" 14.03.2024
79 HarypanbHble 1 1ienble yucia B 3aadax

U3 peasIbHOM KU3HU 19.03.2024
20 HarypasbHble 1 1enble uncia B 3a7adax

U3 peasibHOM KU3HU 20.03.2024
81 HarypanbHble 1 1ieqble uncia B 3afadax

13 peasIbHOM KU3HU 21.03.2024
82 [Ipu3Haky nenMMOCTH LEbIX YUCEI 04.04.2004
83 [Tpu3Haky AETMMOCTH LEJIbIX YUCEll 09.04.2024
84 [Tpu3Haky AETUMOCTH LENBIX YUCEI 10.04.2004
25 [ToBTOpenue, o6odIIEHNE,

cucTeMaru3anus 3HaHU. Y paBHEHUS 11.04.2024
26 [ToBTOpenue, 06001ICHNE,

cucTeMaTtu3anys 3HaHUi. Y paBHEHUS 16.04.2024
87 [ToBTOpenwme, 0600IIEHNE,

cucTeMaTru3anys 3HaHUi. Y paBHEHUS 17.04.2024
28 [ToBTOpenwme, 0600IIEHNE,

cucTeMaTu3alus 3HaHU. Y paBHEHUS 18.04.2024
29 [ToBTOpenue, 06001ICHNE,

cucTeMaru3anys 3HaHUi. Y paBHEHUS 23.04.2024
90 [ToBTOpenwme, 0600MIEHNE,

cucTeMaru3anus 3HaHUi. Y paBHEHUS 24.04.2024




[ToBTOpEHHE, 0600IIECHNE,

91
cucreMarusanus 3HaHuil. HepaBencrsa 25.04.2024
9 [ToBTOpeHme, 0600IICHNE,
cucrtemaTusanus 3Hanuil. HepaBeHcTBa 30.04.2024
03 [ToBTOpeHnue, 06001ICHNE,
cucremarusanus 3Hanuil. Hepasencrsa 02.05.2024
94 [ToBTOpEHHE, 0000IICHUE,
cuctemarusanus 3Hanuil. Hepasencrsa 07.05.2024
[ToBTOpEHHE, 0000IICHUE,
95 CI/ICTeMaTI/ie,auI/I;I 3HaHui. CUCTEMBI 08.05.2024
ypaBHEHUU
[ToBTOpenue, 06001ICHNE,
96 CI/ICTGM&TI/E%&III/I?I 3HaHui. CUCTEMEBI 14.05.2004
ypaBHEHUU
97 [ToBTOpenue, o6odIIEHNE,
cuctemMarusanus 3HaHui. QyHKIMN 15.05.2024
08 [ToBTOpenue, 06001ICHNE,
cucreMarusanus 3HaHui. OyHKIUU 16.05.2024
99 n S
TOTOBAsi KOHTPOJIbHAS paboTa 51.05.2004
1 n
00 TOTOBasi KOHTPOJIbHAs paboTa 2 05.2004
O0o001Ienre, cucTeMaTA3alis 3HaHUH 3a
101
0 Kypc anreOpbl ¥ Hadall MaTeMaTHIECKOTO 73.05.2024
ananu3a 10-11 knaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHH 3a
102
0 Kypc anreOpbl ¥ Hayall MaTeMaTHIECKOTO 78 05.2024

anann3a 10-11 xmaccos
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ITOYPOYHOE IIVTAHUPOBAHUME
11 KIIACC

Nen/m  Tema ypoka

Cdepa u map: neHTp, pajanyc,
1 JMaMeTp; TUIOIIA b [IOBEPXHOCTH
chepnl

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3YYEeHUS

06.09.2023

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

BsanmHuoe pacrionoxxenue chepsl u
2 IUIOCKOCTH; KacaTelIbHas INIOCKOCTh K
cdepe; mromanb chepsl

13.09.2023

N3o0pakenue cdepsl, mapa Ha
miockocT. CedeHus mapa

HunuHapuyueckass HOBEPXHOCTb,
o0pa3yroIue UIHHIPHYECKON
MOBEPXHOCTHU, OCh ILIMJIMHIPUIECKOMN
MOBEPXHOCTHU

[ununap: ocHOoBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3ymoIias U OCh;
IUIOIIAAh OOKOBOM U IMOJTHOM
MMOBEPXHOCTHU

N3o0pakeHue mumHIpa Ha
IJIOCKOCTH. Pa3BépTka mimHApa.

6 Ceuenus nuimHApa (IIOCKOCTHIO,
napajuieIbHON WK NepHeHANKYISIPHON
OCH LIUJIMH]IPA)

20.09.2023

27.09.2023

04.10.2023

11.10.2023




KoHnueckas noBEpXHOCTS,
00pa3yrolne KOHUYEeCKOM
MOBEPXHOCTHU, OCh M BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

KOHYCZ OCHOBAHUEC U BEPIIWHA,

00pa3yrolas 1 0Ch; IJIOIIalb OOKOBOM

Y TOJIHOM NTOBEPXHOCTHU
YceuéHnblil KOHyC: 00pa3yrouye u

BBICOTA, OCHOBAHUA U OoKoBas
IOBCPXHOCTDH

18.10.2023

25.10.2023

08.11.2023

10

N306pakenue KkoHyca Ha MJI0CKOCTH.
Pa3Béprka konyca. CeueHusi KoHyca
(MII0CKOCTHI0, TTApaJIeNbHOM
OCHOBAHHUIO, U MIIOCKOCTHIO,
IpOXOALIeH Yepe3 BepIINHY)

15.11.2023

11

Kom6unarus ten BpaieHus u
MHOT'OI'PAaHHUKOB

22.11.2023

12

13

14

MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
cthepsl; chepa, BIUcaHHas B
MHOTOTPAHHHK WJIM B TEJIO BPAIICHHS
[TousTue 06 00bEMe. OCHOBHEIE
CBOIicTBa 00BHEMOB TET

O0béM IUIMHIpa, KOHYCA

29.11.2023

06.12.2023

13.12.2023

15

16

O06bEM 1mapa U mIomaab chepbl

HOIIO6HBI€ TCJIa B IIPOCTPAHCTBC.
CooTHOIICHUS MCXKAY IiomaaaMnu

20.12.2023

27.12.2023




MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX
Tel

KoHnTtposnbhas pabora mo temam "Tena

17
BpamieHus" u "Oo0bembl T 10.01.2024
13 Bekrop Ha mI10CKOCTH U B
IIPOCTPAHCTBE 17.01.2024
19 CiioxeHue ¥ BbIUNTaHUE BEKTOPOB
24.01.2024
20 YMHOKEHNE BEKTOPA HA YUCIIO 31.01.2024
Pa3znosxeHnne BekTopa 1o TpéM
21 HEKOMIUIaHApHBIM BekTopam. [IpaBuiio 07.02.2004
napajuiesenuneia
Pemenue 3anay, cBSI3aHHBIX C
22 IIPUMEHEHNEM MTPABUII AEUCTBUH C 14.02.2004
BEKTOpaMHU
[TpsimoyronbHas cuctemMa KOOpAUHAT B
23 npOCTpaLHCTBe. Koopaunats! BekTopa. 21.02.2024
[Tpocreiimue 3agaun B KOOpAUHATaxX
24 VYron mexny Bekropamu. CKasipHOeE
MIPOU3BEJECHNUE BEKTOPOB 28.02.2024
)5 Boruncnenue yrioB Mex1y NpsIMbIMU U
IUIOCKOCTSIMU 06.03.2024
KoopauHaTHO-BEKTOPHBII METOA NTPU
26
pELIEHUH T€OMETPUUECKUX 3a/1a4 13.03.2024
KonTponbhas pabota no teme
27 BekTops!l 1 KOOpAUHATEI B 20.03.2004

npocTtpaHcTse”




28

29

30

31

IToBTOpEeHmE, 0000IICHUE U
cucremaTtusaius 3Hanuii. OCHOBHBIE
¢burypsl, ¢paxTsl, TEOpEMBI Kypca
TUTAHUMETPHH

[ToBTOpEeHME, 0000IICHUE U
cucremMaTu3anus 3HaHu. OCHOBHEIC
burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpEHME, 0000IICHUE 1
cUCTeMAaTHU3alusA 3HaHUH. 3agaun
IJIAHUMETPUH ¥ METOJIbI HX PEIICHHS

[ToBTOpeHue, 0600IMICHNE 1
cUcTeMAaTHu3alys 3HaHUH. 3a1aun
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS

03.04.2024

10.04.2024

17.04.2024

24.04.2024

32

[ToBTOpenue, o6obIIeHNE 1
cucremarusanus 3HaHui. OCHOBHbIE
¢burypsl, paxThl, TEOPEMBI Kypca
CTEPEOMETPUN

08.05.2024

33

34

Wrorosas koHTposibHasA paboTa

[ToBTOpenue, 06001IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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15.05.2024

22.05.2024







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e Maremaruka: anredpa u Hauyajga MATEMaTUYECKOTO aHAIN3a, TEOMETPHH.
AnreOpa u Hadana MmateMatnyeckoro ananusa. 10-11 kmacesr. 11 A.
Amumos, FO.M. Koasarun, M.B. Tkauena, 2018

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

o Tpuronomerpust 10/FO.H. Makapsrues, H.I'. Munniok, K.U. Hemkos, C.b.
CyBopoga; noa pea. C.A. TenskoBckoro. — M.: [Ipocsenienue, 2010r.

e 2. /lupakThueckue marepuainbl 1Mo anredpe W HavyaiaMm aHanuza s 10
knacca/ b.W. Usnes, C.M. Caaksn, C.1. IBapudypa. — M.: IIpocBeuienue,
2003r.

e AnreOpau Havana Matemaruudeckoro ananusa ajs 10 kimacca/ M.B.Tkauesa
— M.: ITpocsemienue, 2012r

e [loypounble pa3paboTku 1o anreOpe W Hayainam aHaimmza kK YMK
A.H.Konmoropoga mist 10 kiracca/M:Bako,2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

o Enunas xomnekius udpoBeix 00pa3oBaTeIbHBIX PECYPCOB
(schoolcollection.edu.ru);

e Poccuiickas snextpoHHas mkoja (resh.edu.ru);

 https://oge.sdamgia.u



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e Artanacsan JI.C., bByry3oB B.®., Kagomues C.b., [To3usak 3.1'., Kucenena
JI.C. T'eometpus. 10—11 kmaccel: YueOHuk a5 00111€00pa3oBaTeNbHbBIX

yupexaenuil. M.: IIpocsemenue , 2019.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
e 3us b.I'. /Ilunaktnueckue marepuaisl o reomerpun At 10 kimacca. M.
[TpocBemenne, 2018
e Kosanesa I'.1, Maszyposa H.W. reometpusi. 10-11 kmacchl: TecThl 1
TeKyIero u obo01aromiero KoHTpoJst. — Bonrorpan: Yuurens, 2009.
e b.I'. 3uB. [lunaktuueckne marepuansl 1o reometpuu mia 10 kimacca. — M.

[Ipocsemenne, 2008r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e http://www.fipi.ru/ — OUITN
e hittps://ege.sdamgia.ru/ — Pemry EI'D

https://ypok.pd/library/elektronnie_obrazovat
elnie_resursi_v_sovremennoj__210305.html — DnekTpoHHbIE 00pa3oBaTEIbHBIC
pecypchl B COBPEMEHHOM 00pa3oBaTe
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