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MNOACHUTEJIBHASA 3AINIMCKA

Pabouas mporpamma yueOHOro Kypca «AinreOpa W Havajla MaTeMaTHYECKOIO
aHanu3a» 0a3oBoro ypoBHs g oOydaromuxcs 10 —11 kmaccoB paspaboraHa Ha
ocHOBe DenepanbHOr0 rOCYAapCTBEHHOrO 00pa30BaTENbHOIO CTaHAApPTa CPEAHEro
obuiero  oOpa3oBaHusl, C Yy4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MPEIBbSIBISEMbIX K MaTEeMaTHYECKOMY OOpa3OBaHMUIO, M TPAAUIIUN POCCHUICKOTO
oOpa3zoBaHusi. Peanuzaiuss mnporpaMMmbl 00€CIEUUBACT OBJIAJICHUE KIIFOUEBBIMU
KOMIETEHIUSIMHU, COCTABISIOIIMMU OCHOBY [IJI CAMOPA3BUTHS U HEMPEPHIBHOIO
o0Opa3oBaHusl, LEIOCTHOCTh OOUIEKYIBTYPHOIO, JUYHOCTHOTO M MO3HABATEIHHOTO
Pa3BUTHUS JTUIHOCTU 00YyUAIONTUXCSI.

HEJU U3YUYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayama MaTeMaTHYECKOr'O0 aHAIM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B IMPOrpaMMe CTapIield MIKOJbI, IOCKOJIBbKY, C OJTHOW CTOPOHHBI,
OH o0ecreyrBaeT HMHCTPYMEHTAIbHYIO 0a3y UIsi M3Y4eHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KypCOB, a C JPYrol CTOPOHBI, (OPMUPYET JOTHUYECKOoe U abCTpaKTHOE
MBIIUJICHHE yYaIllUXCsi Ha YypOBHE, HEOOXOJUMOM JJisi OCBOCHHS KYpCOB
UH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTU. B paMkax JaHHOTrO Kypca
yJaliuecss OBJIAJCBAIOT YHHBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKd, KOTOpas
bopMyIHpyeT CBOM TOCTHKEHHS B MaTEeMaTHIECKOi Gopme.

Kypc anrebpbl 1 Hadanm MaTeMaTHUeCKOTO aHAM3a 3aKJIabIBACT OCHOBY IS
YCIICIITHOTO OBJIAJICHHsI 3aKOHAMU (DU3UKH, XUMHU, OMOJIOTUH, TIOHUMAaHUsI OCHOBHBIX
TEHJIEHIIM SKOHOMUKHA M OOIIECTBEHHOW HM3HH, IMO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX ¥ KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOIb30BaTh
UX B TOBCEAHEBHOW XU3HU. B Toke BpeMsi oBlajieHue aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTHMH MAaTEMaTHYECKUMH KOHCTPYKIMSIMM —pPa3BUBAaeT YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb HWCTHHHOCTb  YTBEP)KICHMS, HCIOJIb30BaTh
0000mIeHne ¥ KOHKpETU3alMio, abCTparupoBaHHE M AaHAJIOTUIO, (OPMHUPYET
KpeaTUBHOE M KPUTUYECKOE MbIlIUIeHHEe. B Xxoxe wu3ydeHus anreOpbl UM Haydaml
MAaTeMaTHYECKOr0 aHAJIM3a B CTApLICH MIKOJIE YYAIIHECS MOJYy4arOT HOBBIM OIBIT
pelIeHUs TMPHUKIAAHBIX 337a4, CaMOCTOSITEIBHOTO IOCTPOCHUSI MAaTEeMaTHYeCKUX
MOJIeIIeil peallbHBIX CUTYalui U UHTEPIPETALUHU OTYUYEHHBIX PEIICHUH, 3HAKOMSATCS
C MpUMEpPaMU MaTeMaTHIECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKEe U B MCKYCCTBE,
C BBIIAIOUTMMICS MaTeMAaTUYECKIMH OTKPBITUSIMHU M UX aBTOPAMHU.

Kypc oOnamaer 3HAYMTENBHBIM BOCIUTATEIHHBIM IOTCHIIUAIOM, KOTOPBIN
peam3yercs Kak depe3 ydeOHBbIM Marepual, CIocoOCTBYIONUNM (HOPMUPOBAHHIO
HAyYHOTO MHPOBO33PEHUsS, TaKk M uepe3 crenupuky ydeOHOU AedaTeIbHOCTH,
TpeOyrolel caMOCTOSTEbHOCTH, aKKypPaTHOCTH, MPOJAOKUTEIFHOW KOHIIEHTPAIIUU
BHUMAaHHS U OTBETCTBEHHOCTH 32 IOJIy4EHHBINA PE3yNbTaT.

B ocHoBe MeTonuku oOydeHus anredpe W HadajlaM MaTeMaTHYeCKOro aHajan3a
JXKUT IESTETHHOCTHBIN MPUHIIAIT 00yICHHUS.



Crpykrypa Kypca «Anredpa u Hayana MaTeMaTHUYECKOrO aHaIn3a» BKJIIOYAET
CIIENYIOIIHE COAEPKATEIbHO-METOANYECKUE JIMHUU: «Yucna © BBIYMCICHUS»,
«DPyHKIMHU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hayaia mareMaTtndyeckoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATENBHO-METOANYECKHE
JUHUM M3y4aloTCsl Ha MPOTSHKEHWH JBYX JieT OOy4eHHMs B CTapllied NIKOoJe,
€CTECTBEHHO JOIIOJIHAA APYr APYyra U IOCTEIIEHHO HACBIILAsCh HOBBIMM TEMaMHU U
pazaenamu. JlaHHBIA Kypc SIBISIETCSI MHTETPATUBHBIM, TTOCKOJIBKY OOBEIMHSET B ce0e
cofiepKaHHe HECKOJIbKMX MaTeMaTH4YeCKUX AMCLHUIUIMH: anredpa, TPUrOHOMETpPHS,
MAaTeMaTUYECKUN aHaIN3, TEOpuss MHOXkecTB u Ap. [lo mepe Toro kak yvammecs
OBJIAICBAIOT BCE Oojee IMIMPOKMM MaTeMaTHYeCKUM  almaparoM, Y HHX
MocJeIoBaTebHO  (OpMHUpYeTCs M COBEPUICHCTBYETCS  yYMEHHE  CTPOUTH
MAaTeMaTUYECKYI0O MOJENb PEallbHOW CUTYallld, MPUMEHSTh 3HAHMS, MOJyYCHHBIC B
Kypce «Anrebpa M Hayala MaTEeMaTHYECKOrO aHalu3a», I pelIeHus
CaAMOCTOAATENIbHO  C(OPMYJIMPOBAHHOM  MaTeMaTW4YecKOW  3aJaud, a  3aTeM
MHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

CopepxaTteabHO-METOANYECKasE JIMHUS «Yucina W BBIYMCICHHS 3aBepLIacT
(opMUpOBaHUE HABBIKOB HCIOJIb30BAHUS JIEHCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW miKojie. B crapmieil mikone ocoboe BHHMAaHHE YAEHSETCS
(GOpPMUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOUAIOIIUX B ce0s
UCIIOJIb30BAaHUE Pa3IMYHbIX (OpPM 3amuch JEHCTBUTENBHOIO YHCIA, YMEHUE
palMOHAIbHO BBIIOJHATH JEUCTBUS C HHMH, JENarb NIPUKUAKY, OLICHUBAThH
pesynapTar. OOydyaromuecs MOJIy4alOT HaBbIKM MNPUOIMKEHHBIX BBIUHUCICHUMH,
BBITIOJTHEHUSI JCHCTBUM C YWCIaMu, 3alUCaHHBIMM B CTaHIApTHOH (¢opme,
MCIIOJIb30BAHUSA MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUU.

JIunna «YpaBHEHHST M HEPABEHCTBA» PEANM3YETCSd HA IPOTSHKEHUH BCETO
oOydeHHs] B CTaplied IIKoJie, MOCKOJbKY B KaXJOM pasjelie MporpamMbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3aaady. OOydaromuecs OBJIAJECBAOT
pa3sIMYHBIMM METOJAMM DPEIICHUs LENbIX, pPALMOHAIBHBIX, WPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JOrapu(MUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB
u ux cucreM. [lomydeHHbIE YyMEHUS MCIONB3YIOTCS MIPU UCCIENOBAHUU (YHKIMHA C
IIOMOIIIBIO MPOU3BOAHOM, PELICHWM NPHUKIAIHBIX 3a4a4 M 3a4a4 HAa HaXO0XKICHUE
HanOONBIINX W HAMMEHBIINX 3HaueHWi ¢yHkuuu. JlaHHas conep:kaTrenbHas JTUHUS
BKJIIOYAET B ce0s Takke (OPMUPOBAHUE YMEHUN BBIIOJIHATH pacuy€Thl IO popMynaM,
npeoOpa3oBaHusl LEIbIX, PALIMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIPQ)KEHUM, a TaK)K€ BBIPAKEHUM, COJIEpKAIMX CTENEHU U Jorapudmel. braaronaps
U3YYEHUIO anreOpandyeckoro marepuana IPOUCXOOUT JaJbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO M a0CTPAKTHOI'O MBIIUIEHUSI ydauuxcs, GopMuUpyroTcs HaBBIKU
JENYKTUBHBIX PACCYXJIEHUH, paOOThl C CHMBOJIbHBIMU (hOpMaMu, NpPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBHCUMOCTEM B BHJE pAaBEHCTB U HEpaBEHCTB. AnreOpa
npeiaraetT  3QQEeKTUBHbIE  MHCTPYMEHTHI Ui  PEHIeHUs  MPaKTUYECKUX
MECTECTBEHHO-HAYYHBIX 3a7a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.



CopepxatenpbHo-MeToAndeckass JiMHUS «DyHKIMU ©  Tpa@uKU» TECHO
MEPEIUIETAETCS C JPYrUMH JIMHUSIMHU Kypca, TTOCKOJIbKY B KAKOM-TO CMBICIE 3aAaET
MIOCJIE/IOBATENBHOCTh U3YYEHUs Marepuaina. M3ydeHue CTEeneHHOM, NMOKa3aTelbHOM,
JOrapu(PMUYECKOl M TPUTOHOMETPUYECKUX (PYHKIMH, UX CBOWCTB M TpapUKOB,
UCIOIb30BaHUE (PYHKUMM 7l pelIeHHs 3a7ad U3 JAPYruX y4yeOHBIX MPEIMETOB U
peanbHON JKM3HU TECHO CBSI3aHO KAaK C MaTEMaTHUYECKMM aHAJM30M, TaK U C
pelieHueM ypaBHEHUM U HepaBeHCTB. Ilpu sToM Oo0sbIlloe BHUMaHHE YIEISETCS
GbopMUPOBAHUIO YMEHHS BBIpAXaTh (POpPMyJIaMHU 3aBUCUMOCTH MEXKIY Pa3JIMYHBIMU
BEJIMYMHAMM, UCCIIEIOBATh MOJy4YeHHbIE (PYHKIIMH, CTPOUTh UX Tpaduku. Marepuan
OTOM COJIEP)KATEIBHOM JIMHWM HALEJIEH Ha pa3BUTUE YMEHHM W HABBIKOB,
MO3BOJISIFOIIUX BBIPAXKATh 3aBUCUMOCTH MEXJy BEJIMYMHAMH B PAa3IUYHON (hopme:
aHAIMTUYECKOMU, Tpadudeckoit u cioBecHON. Ero n3yueHue crnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO MBIIUICHHSI, CIIOCOOHOCTH K OOOOIICHWI0 W KOHKPETH3aIlWH,
MCIIOJIb30BAHUIO AHAJIOTHA.

ConepxarenbHas JnuHus «Hayana maTeMaTHyecKoro aHaiv3a» I[O3BOJISIET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTEMAaTHYECKUX, TaK U NPUKIATHBIX 3a/1ad,
JOCTYITHBIX OOYYaIOMIMMCS, Y KOTOPBIX MOSIBJISETCS BO3MOXHOCTh MCCIEAOBATh U
CTpouTh TpaduKu (PYHKIMH, ONMPEneIsaTh UX HaHUOOJBIINE W HAUMEHBIITNE 3HAYCHHS,
BBIUHCIIATh IUIOMAMU (UTYyp U OOBEMBI TEJN, HAXOAUTh CKOPOCTH M YCKOPEHHS
npoiieccoB. JlaHHas cojepkaTenbHash JUHUS OTKPBHIBAET HOBBIE BO3MOXKHOCTU
MOCTPOCHHUSI MaTeMaTUYECKUX MOJEJe pealbHbIX CUTyallu, HaXO0XICHUS
HaWJIy4dllleT0 PEIICHHS B MPUKIANHBIX, B TOM YHUCIE COLUUATbHO-3KOHOMHYECKUX,
3ajlayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOrO0 aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPaKTHOrO, (POPMAIHLHO-JIOTMYECKOTO W KPEAaTUBHOTO MBIIUICHHUS,
GbopMHUPOBaHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTHUKHU B HaykKe,
TeXHUKE U HuCKyccTBe. OOydyarommuecss Y3HAIOT O BBIJAONIUXCS pe3yJIbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMATUKU KaK HAyKH, U UX aBTOpax.

ConepxxarenbHO-MeTOANYECKasA JMHUS «MHOXKECTBAa M JIOTMKa» B OCHOBHOM
MOCBAIIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB.  T€OpeTUKO-MHOXKECTBEHHBIE
MPEACTABJIEHUS IMPOHU3BIBAIOT BECh KYpPC HIKOJIBHOM MAaTEMAaTUKW M IPEIJIararoT
HanOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIMA BCE pa3leinbl MAaTEMaTUKH U €€
MPUIOKEHUM, OHU CBSI3BIBAIOT PAa3HbIE MATEMATHUYECKHUE JUCIUIUIMHBI B €IMHOE
uenoe. I[loaTomMy BaKHO HaThb BO3MOXKHOCTh IIKOJIBHUKY I[OHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MaTeMaTUKH M MCHOJb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hayaia MaTeMaTUYECKOr0 aHAIN3a» MPUCYTCTBYIOT TaKkKe
OCHOBBl MaTEMaTUYE€CKOTO MOJACIUPOBAHUS, KOTOpbIE MNpHU3BaHbI CHOPMHUPOBATH
HAaBBIKA NTOCTPOECHUSI MOJEJIEN PEAJIbHBIX CUTYallui, UCCIENOBAHUS 3TUX MOJIEIEH C
MOMOIIBIO0 ammapara aiareOpbl M MaTeMaTUYeCKOro aHajiu3a W UHTEpIpeTaluu
MOJIYYEHHBIX pEe3yJbTaToB. Takue 3aJaHusi BIUIETEHbl B KaXKJbld U3 pa3/ielioB
porpamMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCIOJIBb3YETCs JJIs PEIICHUs
NPUKIAIHBIX 3a7a4. [lpu pelieHuu peabHBIX MPAKTHYECKUX 3ajlad  ydalluecs
Pa3BUBAIOT HaOJIO1aTEeIbHOCTD, yMEHUE HaxXOJUTh 3aKOHOMEPHOCTH,



abCcTparupoBaThCs, HCIOIb30BATh aHAJIOTHI0, 0000IIaTh M KOHKPETHU3UPOBATh
npoosemy. JlesTenbHOCTh O (POPMUPOBAHKIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a7a9
OpraHM3yeTcsi B TMpOIEcce H3y4yeHUs BCeX TeM Kypca «Anrebpa W Hauana
MaTeMaTUYECKOr0 aHAJIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4ueOHOM miaHe Ha u3ydeHue Kypca aireOpbl U HayaJl MaTEMaTHYECKOrO aHaIu3a
Ha 0a30BOM ypoBHE OTBOAMTCA 2 yaca B Hexento B 10 kiacce U 3 yaca B HEAEIIO B
11 xnacce, Bcero 3a aBa rojga ooyuenust — 170 gacos.



COJEP)KAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa 1 BIYUCICHUS

PaunonansHeie yncna. OOBIKHOBEHHBIE M JIECATHYHBIE JAPOOM, IPOLICHTHI,
OECKOHEUHbIE  TNEepUOAUYEecCKHe  ApoOu.  ApudmeTnyeckde  oOmepauuu  C
palMOHAILHBIMU YHUCJIaMU, MPeoOpa3oBaHUs YMCIOBBIX BblpaxeHuil. [IpuMenenue
IpoOeil 1 MPOLIEHTOB JUIsl pElIeHHUs] MPUKIAIHBIX 3aad W3 pa3IudHbIX OTpacien
3HAHUW U PEATIbHOMU KU3HU.

JlencTBuTenbHbIE 4Yuclia. PalMoOHaNbHBIE W UPPAUMOHAIBHBIE  YHCIIA.
ApudmMernueckre onepaluudd ¢ JeHCTBUTENbHBIMM Yuciamu. [IpuOmmkEHHbIC
BBIYMCIICHUS, IPABUJIA OKPYTJICHUS, IPUKHUIKA U OLICHKA PE3yJIbTaTa BIYUCICHUMN.

Crenenb c 1enbIM nokaszarenem. CtannapTHas popma 3anucu 1edCTBUTEIBHOTO
yucna. Vcnonp3oBanue mnoaxosiie (GopMbl 3amucy JEWCTBUTENBHBIX YKCEN IS
pELICHUS MMPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHBIX.

Apudmernueckuid  KOpPeHb  HATypalbHOH  CTEIEHHU. HevictBus ¢
apu(pMeTHIeCKUMU KOPHSMHU HAaTypaJbHOU CTETICHH.

CHHyC, KOCUHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
aApPKTaHTE€HC YMCIIOBOTO apryMeEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE MPEOOPA30OBAHUSI.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAXKECHHUI. OcHOBHBIE
TPUTOHOMETPUYECKUE (POPMYJIBL.

VYpaBHeHME, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHrne HepaBeHCTBA. MeTon
WHTEPBAJIOB.

Perenue uensix u ApoOHO-pallMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienue TpuroHOMETpUYECKUX YPaBHEHHM.

[IpumeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a1a4 U
3a]a4 U3 PA3IMYHbIX 00J1aCTEl HAYKU U PEATTbHOM KU3HU.

DOyHKUMH U TPaPUKHU

OyHKM, ciocoOsl 3aaanus Gyukiuu. ['paduk ¢yHkiun. B3anmHo oOpaTHbIe
(G yHKUHUU.

OOnacTb ompeneneHUs U MHOXKECTBO 3HadeHM ¢yHkuuu. Hymm ¢dyHkuum.
[TpoMexxyTKH 3HAKOMOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKIIMH.

CrenenHass (yHKLHS C HaTypaJbHBIM U LEdbIM IokazaTteneM. EE cBoiicTBa u
rpacduk. CBoiicTBa U rpaduK KOpHs N-0il CTENEeHH.

Tpuronomerpuyeckass OKPYXHOCTb, ONPEIEICHHE TPUTOHOMETPUUYECKUX
(GYHKIIN YUCIIOBOTO apryMEHTa.

Hayaja MmaTeMaTn4ecKoro aHajamsa

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aaHKs IIOCJIEN0BATEILHOCTEH. MOHOTOHHEBIE
IIOCJIEA0BATEIbLHOCTH.



Apudmernyeckas ¥ TeoMeTpHYecKas IPOrpeccuu. becKoHeuHO yObIBaroIias
reomeTpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TI'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX TPOIEHTOB. McCmoyib30BaHHWE MPOrPECcCUM ISt
pelIeHus: pealbHbIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHozkecTBa M JIOTHKA

MHOXXECTBO, omepaluu Haja MHoecTBamu. Jluarpammbl Oiinepa—BenHa.
[IpuMeHeHUE TEOPETUKO-MHOXKECTBEHHOTO ammapara Jisg OMNHUCaHUsl PeabHBIX
MIPOLIECCOB M SIBIICHUM, MIPU PEIICHUH 3a7a9 U3 JIPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CIE€ICTBUE, JOKA3ATEIbCTBO.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenune yuebHOro mnpeamera «MareMartukay JOKHO OOeCreYnBaTh
JIOCTHKEHHE Ha YPOBHE CpeHEro oO0Iiero oOpa3oBaHUs CIACAYIOMIUX JIMYHOCTHBIX,
MeTaIpeIMETHBIX U MPEMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE  pe3yJIbTaThl OCBOGHHUS TpPOrpaMMbl  Y4eOHOro mpeameTa
«MaremaTurkay XapakTepu3yroTcs:

I'paxxnanckoe BociUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MOZUIIMKN 00YyJaIOMErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOITECTBA, MMPEICTABIIEHUEM O MAaTEeMATHIECKIX
OCHOBaX  (DYHKIIMOHMpPOBAaHUS  PA3JIMYHBIX  CTPYKTYp, SBICHUN, MPOLEAYP
IpaXkIaHCKOro olImiecTBa (BBIOOPHI, OMPOCHL U Tp.), YMEHUEM B3aMMOECHCTBOBATH C
COLIUATTbHBIMU UHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIUSMH U HA3HAYCHHUEM.

[laTpuoTnyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Tpa)KJaHCKON WJEHTHUYHOCTH, YBAKECHUS K
MPOIIJIOMY W HACTOSIIIEMY POCCHIICKOM MaTeéMaTHUKH, IEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSAM POCCHUMCKUX MAaT€MAaTUKOB U POCCUMCKOM MAaTEMATUYECKOM IIKOJbI, K
UCIOJIb30BAHUIO OJTHUX JOCTIDKCHHUM B JPYruX HayKaxX, TEXHOJOTUAX, cdepax
YKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCTIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoja; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHHUS, CBS3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTUKEHHUN HAyKW U JAESTEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B TOCTPOEHUE YCTOMYMBOrO OYyAYIIEro.

DcTeTnyecKkoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKJIOUAsl 3CTETHUKY MaTeMaTUYECKHX
3aKOHOMEpHOCTEN, 00bEKTOB, 3aj1a4, PEIICHUM, pACCYKIEHUI; BOCTIPUUMYUBOCTBIO K
MaTeMaTUYECKUM acClleKTaM Pa3IuYHbIX BUJOB UCKYCCTBA.

Pu3n4ECKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTbIO yMEHUS TMPUMEHSATH MAaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10poBOro u 0e3omacHOro odpasa >KM3HHU, OTBETCTBEHHOI'O OTHOILICHUS K
CBOEMY 3/I0POBbIO (37I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIM pEXKUM 3aHATHUH U
OTJIbIXa, peryJyisapHas (u3nuecKas aKTUBHOCTD); (PU3MUECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHON A TENBHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOIIOOUS; HHTEPECOM K
pa3nuuHbIM chepam podecCuOHaTBHOM EeATeTbHOCTH, CBI3aHHBIM C MaTEMAaTHKOM
U e€ MPUJIOKEHUSIMU, YMEHHUEM COBEpIIIaTh OCO3HAHHBINA BHIOOP Oyayiiel npodeccuu
U pPEeaTM30BhIBATh COOCTBEHHBIC JKM3HEHHBIC TUIAHBI; TOTOBHOCTHIO U CITOCOOHOCTHIO
K MareMaThyeckoMy oOOpa3OBaHMIO M CaMOOOpa30BaHMIO Ha MPOTSIKEHUU BCeH



JKU3HHM; TOTOBHOCTBbIO K AKTHUBHOMY Y4YacTHUIO B PEIICHUM NPAKTHUYECKUX 3a7ad
MaTeMaTU4YECKON HAMPaBICHHOCTH.

DKOJIOrMYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO IKOJOTUYECKOM KYJIbTYphbl, ITOHMUMAHUEM BIUSHUS
COLIMAIbHO-KOHOMUYECKUX TPOLIECCOB HAa COCTOSHHE MPUPOJHOM W COLMAIBHOU
Cpellbl, OCO3HAHUEM TIO0AIBHOTO XapaKkTepa IKOJIOTHYECKUX MPoOsieM; OprUeHTaIe
Ha TMpPUMEHEHHWE MaTEeMAaTHUYeCKUX 3HAaHUW MJI1 peleHus 3amad B 00JacTu
OKpYXKarollel cpeabl, IUIAHUPOBAHMSI TIOCTYIIKOB M OLEHKA HX BO3MOXHBIX
MOCJIEACTBUM JIJISI OKPYXKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKHU, TIOHUMaHUEM MaTeMaTH4deCKOM
HayKH Kak c(ephl 4eI0BEUeCKON JesATEeIhbHOCTH, ITAMOB €€ Pa3BUTUS M 3HAYMMOCTH
JUTSL Pa3BUTHUS IIUBUJIM3ALIMK; OBJIAJICHUEM SI3IKOM MATEMAaTUKH U MaTeMaTU4yecKOon
KYJbTYpOW KakK CpPeJICTBOM IMMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIIECTBISITh TPOESKTHYIO
U UCCIIEA0BATEIbCKYIO ACSITEIbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAHNPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHBIE PE3yNbTaThl OCBOCHHUS MPOTrpaMMbl y4eOHOrO MpenMera
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATLHBIMU
NnO3HABAMETbHBIMU OelicmeusiMy,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusmMu, YHUBEPCATbHbIMU Pe2YIMUSHbIMU OCUCTNEUIMU.

1) Yuusepcanonuvie  nosnaseamensuwle  Oeiicmeus, obecneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 0OyYawuxcs (oceoenue
Memoo0o8  NO3HAHUA — OKpyJcarowezo  Mupa,  HpUMEHeHUe  JI02UYEeCKUX,
ucce008amebCKux onepayuil, ymeHull pabomams ¢ ungopmayuet).

ba3oBble slornueckue AEUCTBUSA:

e BBUIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TMOHSATUN, OTHOLICHUW MEXAYy MOHATUAMH; (DOpPMYIHpPOBATH
ONpeneeHUs]  TOHATHUN;  yCTaHABIMBATh  CYHICCTBEHHBIH  TMPHU3HAK
KJaccuuKali, OCHOBaHUS il OOOOIIEHHS W CpaBHEHHUS, KPUTEPUU
IPOBOIMIMOTO aHAJIN3a;

e BOCIpUHUMATh, (QOPMYJIHpPOBaTH H  MPEOOPa3OBBIBATH  CYKICHUS:
yTBEpJUTEIbHbIE W OTpPHUIATENIbHbIC, €IWHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBISIBISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (pakTax, NaHHBIX, HAOMIONCHUAX U YTBEPKACHUSX; Mpeiararb KpUTEpUu
JUISL BBISIBJIEHHSI 3aKOHOMEPHOCTEN M TPOTUBOPEUYN;

e JIeNaTh BBIBOJLI C WCIOJH30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOUCHUH, YMO3AKJIFOYEHHUM 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSATEIHLHO JI0KA3aTEIHCTBA MATEMATUIECKUX YTBEPKIACHUI
(mpsiMble W OT NTPOTHUBHOIO), BBICTpAUBATh APryMEHTAILIMIO, MPHUBOJUTH



OpUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUA U
BBIBO/IHI;

BBIOMpaTh CIoco0 perieHus y4dyeOHOM 3amaun  (CpaBHUBAaTh HECKOJBKO
BapUAHTOB pEIICHHs, BHIOMPATh HaumOoJiee TMOAXOAAIMMI C y4ETOM
CaMOCTOSATENFHO BBIICTIEHHBIX KPUTEPHUEB).

bazoBbie HCCIICAOBATCIbCKUC I[GﬁCTBPI?II

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATELCKUI WHCTPYMEHT ITO3HAHMS,
dbopMynHpoBaTh BONPOCHL, (PUKCUPYIOIIME MPOTUBOpEUHe, MpodiIemMy,
yCTaHABIMBATh  WMCKOMOE W  JaHHOe, (OpPMHUpOBaThH  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJINTH CAMOCTOSITEIPHO CIUTAHUPOBAHHBIN dKCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, SBICHHUS,
MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMHU, SBIICHUSIMH,
IpOIleCCaMu;

CaMOCTOSITETTLHO (HOpPMYIUPOBaTH OOOOIIECHUS W BBIBOABI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIOJCHUS, MCCICIOBaHMs, OICHUBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3YIIbTaTOB, BRIBOJOB U 0000IIECHUIA;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATH
MPEINOJIOKEHUS O €70 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanuei:

2)

BBISBJIATH JAePUITUTHI WH(DOPMAITH, JaHHBIX, HECOOXOAMMBIX JIJII OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;
BEIOMpATh MHGOPMAIIUIO U3 UCTOYHUKOB PA3IMIHBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIIUIO PA3TUYHBIX BUIOB U
dbopM mpeicTaBICHUS;
CTPYKTYPHpPOBaTh WH(OpPMAIUIO, TIPEICTABIATh €€ B Pa3IMYHBIX (QopMax,
WJUTIOCTPUPOBATH TPadUIECKU;
OLICHUBAaTh HaIEKHOCTD uHpOpMAITIH 1o CaMOCTOSITETHHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

Vuueepcanvbnvle  KoMMyHuKkamueHwle  Oelicmeus,  obecneuusaom

CPOPMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUWUXCAL.
OoO0urenue:

BOCIPUHUMATH U (DOPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH U
HEISIMUA OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUKY 3pPEHUSI B
YCTHBIX U NHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS MO XOAY pEIICHUs
3a/1aul, KOMMEHTUPOBATh MOJYYCHHBIN pe3yJbTar;

B X0/ie 00CYXJEHHS 3aJaBaTh BOIMPOCHI MO CYHIECTBY OOCYKIaeMOW TEMBI,
po0JIeMbl, pelaeMoil 3a7auu, BHICKA3bIBAaTh UJCH, HAIICJICHHBIE Ha TOUCK
pEIIEHUs; COMOCTABIATh CBOU CYXKJICHUS C CYXKIECHUSIMU IPYTUX YYaCTHUKOB
nuanora, OOHApPY)KHMBaTh Pa3IUYUE M CXOJCTBO TMO3WIMI; B KOPPEKTHOM
dbopme hopMyIUpOBaTh Pa3HOTJIACHS, CBOU BO3PAKEHUS,;



e TIPEICTABIIATH PE3YJILTATHI PEIICHUS 33aJauM, SKCIICPUMEHTA, UCCIICAOBAHMUS,
IIPOEKTA; CAMOCTOATEIHHO BBIOMpATh (POpPMAT BHICTYIUICHHUS C YUETOM 3ajad
NIPE3CHTAIlU U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:

e TIOHUMATh W HCIIONH30BATh MPEUMYINECCTBA KOMAHIHON W WHIUBUIYATHHOU
paboThl MpU peHIeHUH Y4eOHBIX 3a/ay; MPUHUMATh II€JIb COBMECTHOM
JESTeNbHOCTH,  IUIAHUPOBAaTh  OPraHU3alliI0  COBMECTHOM  paboTHI,
pacnpenensTh BHABI pabOT, JOroBapuUBaThCs, OOCYXKIaTh TIPOIECC U
pe3yabTat padboThl; 0000111aTh MHEHUSI HECKOIBKUX JIIOJICH;

e yUYacTBOBAaTh B TPYNIOBBIX opMax padoThl (0OCYKIeHUsI, OOMEH MHEHHU,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIIOJHATH CBOI 4YacTh pabOThl U
KOOPAMHUPOBATh CBOM JEHCTBUS C APYTMMH YICHAMHW KOMAaHJIbI, OICHUBAThH
KaueCcTBO CBOETO BKJIaJga B  OOMMH TPOAYKT MO  KPUTEPHSIM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnuvle pezynamuensie Oeticmeus, obecneuugarom gopmuposanue

CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCU.

Camoopranu3zanusi:

COCTaBJIATH IUIAH, aJiTOPUTM DPELICHHUS 33Ja4ud, BBIOMPATh CHOCOO PELICHUS C
y4€TOM HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH U
KOPPEKTUPOBATH BApUAHTHI PEIICHUH ¢ YIETOM HOBOM WH(OPMAITUH.

CaMOKOHTPOJIB:

e BIAJACTh HABBIKAMHU  [IO3HABATENILHONM  PEPIEKCUU KaK  OCO3HAHUS
COBEpIAeMbIX JCHCTBHUN WM MBICIUTEIBHBIX IPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS MpOIecca U pe3ysbTara
pEIICHHS] MaTEMaTHIECKOM 3a1a4H;

e TPEABUACTH TPYIHOCTH, KOTOPHIC MOTYT BOSHUKHYTh NIPH PEIICHUU 3aadH,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTH HAa OCHOBE HOBBIX OOCTOSITENHCTB,
JAHHBIX, HAWJCHHBIX OIHUOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHWBATHh COOTBETCTBHE pe3yJbTaTa II€TU H YCIOBHUSAM, OOBICHATH
NPUYUHBI JTOCTHKEHHUS WM HEJAOCTIDKCHUS Pe3yabTaToB JESTEIbHOCTH,
HAXOJUTh OIMNOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTUYECKOro aHAIN3a» Ha
YpPOBHE CpEAHEro o0Iero oOpa3oBaHUsl JOKHO OOECIeuYrBaTh JIOCTUKEHUE
CJICTYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KVIACC

Yucjia 1 BLIYMCJICHUSA
OnepupoBaTh TMOHSATUAMU: paAlMOHAIBHOE W  JIEUCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHAsS U JIECITUYHAS IPOOb, MPOIEHTHI.



BeimonHATe  apu@MeTHuecKHe — ONEpalMd € PAalMOHAJIbHBIMU U
JEHACTBUTEIbHBIMHU YHCIIAMU.

BoinonHATh NpuOIMKEHHBIE BBIYMCICHUS, WCHOIb3ys IpPaBUJIA OKPYIJICHHUS,
JieNaTh NPUKHUIKY U OLEHKY pe3yJbTaTa BEIYMCICHUM.

OnepupoBaTh MOHATUSIMU: CTENEHD C LEIbIM IMOKa3aTeNIeM; CTaHAapTHas (popma
3allACH JICHCTBUTEIBHOIO YHCJIA, KOPEHb HATypaJlbHOW CTEIEHH; MCIOIb30BaTh
NOAXOALLYI0 (OpMY 3alUCH ACHCTBUTENBbHBIX YMCEN JJISl PEHICHUs MPaKTUYECKUX
3a]a4 ¥ NPEACTaBICHUS JAHHBIX.

OnepupoBaTh NOHATHUAMU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJBHOIO YIJIA;
UCIOJIb30BaTh 3alKUCh MPOU3BOJILHOTO YIya 4yepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
byHKIINN.

YpaBHeHUs] M1 HEPABEHCTBA

OnepupoBaTh MOHSATUSIMH: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
pPalMOHAIILHOE, HUPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPHUUYECKOE
YPaBHEHHE;

BeinonHATh npeoOpa3oBaHKsl TPUTOHOMETPUYECKUX BBIPAKEHUNM U pelIaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BeinonHATh mpeoOpa3oBaHUsl LENbIX, PAUUMOHAIBHBIX M HPPALUOHAIBHBIX
BBIPQXEHUI M PELIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIsl PELIEHUS MAaTEMATUYECKUX 3a7ad U
3a71a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U PEaTbHON KU3HH.

MopenupoBarh peajgbHble CHUTyallud Ha S3bIKe ainreOpbl, COCTaBISTH
BBIDQKEHUS, YPaBHEHHs, HEPABEHCTBA [0 YCJIOBHMIO 3aJauM, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEINIM C UCIIOJIb30BAHUEM amnmapara anreOphl.

DYyHKIUHN U rPapUKHU

OnepupoBarh MOHATUSAMH: (YHKLIHS, CIMOCOOBI 3amaHusl (QYHKIUH, OO0JACTh
OIIpENENEHUs] U MHOXECTBO 3HAu€HUH (QYHKUMM, Tpapuk (YHKIUH, B3aUMHO
oOpaTHble QYHKIIUU.

OnepupoBarh MOHATUSAMU: YETHOCTh M HEUETHOCTh (PYHKLMHU, HYyIU (PyHKUUH,
IIPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonb3oBaTh rpapuku GYHKIUN A PEHICHUS YpaBHEHUH.

Crpouth M 4MTaTh rpaUKU JMHEHHOW (DYHKIMHU, KBAIPATUYHOM (PYHKIMH,
CTENEHHOW (DYHKIIMH C LIEJIBIM MTOKA3aTENEM.

Hcnonbs3oBaTh rpapuku (YHKOUMH A7  UCCIEAOBAaHUS  IPOLECCOB U
3aBHCHUMOCTEN TPHU pEHIeHUM 337ad W3 JIPYIrMX Y4eOHBIX MPEAMETOB U PEaIbHON
YKU3HH; BhIpakaTh (JOpMYJIaMu 3aBUCUMOCTH MEXK/y BEIMUYUHAMU.

Havasia MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh  NOHATUSMHU:  IOCIEAOBATENBHOCTh,  apumeTHdeckas U
r€OMETPUUYECKas POTPECCUH.

OnepupoBaTh  MOHATUSMHU: OECKOHEYHO  yObIBalollash TreOMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIEH r€OMETPUUECKON MPOrPECCU.

3amaBaTh OCIEI0BATEILHOCTH PA3IMUYHBIMH CIIOCOOaMH.



Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTE M MPOTPECCU NI PELICHUS
peaNbHBIX 3a7a4 MPUKIAJTHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMHA: MHOXECTBO, ONEPAIIMNA HAJ MHOKECTBAMM .

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar g OMUCAaHUS PEabHbIX
MIPOLIECCOB U SIBIICHUM, MPU PEIICHUH 3a7a9 U3 JIPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSIMA: ONPEACIICHUE, TEOPEMA, CIIEICTBUE, 10KA3aTEIbCTRO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N Kosn4yecTrBo yacos DJIeKTPOHHbIE
; (uudpossbie)
n/ HaumeHoBaHue pa3ieioB U TeM MPOTrPaMMbI Kourpoabubie IMpakTHyeckue
Bcero oOpa3oBare/ibHbIE
n padoThI padoThI
pecypchbl
1 MHo)xecTBa pallMOHAIbHBIX U JEHCTBUTEIBHBIX YUCEI. 14 1 bubmmotexa LIOK
PannonanbsHbIe ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
2 @ynkuuu U rpapuku. CTeneHs ¢ LenbIM oKa3aTelleM 6 E;::;?;ff:g;ggﬁs 68aba3
3 ApudMeTnueckuii KOpeHb N—O0i CTEICHH. 18 1 bubmuorexa [IOK
UppanmonansHble ypaBHEHUS U HEPaBEHCTBA https://m.edso00.ru/1568aba3
4 ®opmyJibl TpUroHoMeTpun. T puronoMeTpudecKue 99 1 bubmotexa [JOK
ypaBHEHUS https://m.edsoo.ru/1568aba3
5 [TocnenoBaTeabHOCTH U IPOTrPECCUU 5 bubmioreia LTOK
s porp https://m.edsoo.ru/1568aba3
. bubmotexa [JOK
6 I1 600 3 1
OBTOpEHHUE, 00001IeHNe, CUCTeMaTH3alMsl 3HaHUI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Ne KosauyecTBo yacos
Jlara
o/ Tema ypoka Bce | KoHTpoJubHbIe IIpakTHueckue - JJIeKTPOHHbIE HH(POBHIE
ro padoThI padoThI y oOpa3oBaTesibHbIE Pecypchl
n
MHOXkecTBO, Onepaluy Haj Bu6 1OK
noIMoTeKa
1 . 1 01.09.2025
MljomeCTBaMH Jlitarpamns: https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PanmoHnannpHbIE YHCIIa.
9 OOBIKHOBEHHEBIE U JCCATUYHbBIC 1 05.09.2025 bubmmoreka [IOK
JpoOu, IPOLEHTHI, 0ECKOHEUHbIe https://m.edsoo.ru/be888093
MEPUOTUIECKUE APOOH
ApudmMeTnueckue orneparuu ¢
3 paloHaIbHBIMH YU CJIAMH, 1 08.09.2025 bubmmoreka [JOK
peoOpa3oBaHUs YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIpaKEHUU
ITpumeHenue npobeit U MPOLEHTOB
4 JUISL pEIIeHUs HpHKJImeHx 3flnaq u3 1 12.09.2025 bubmotexa [JOK
pa3IM4YHBIX OTpACie 3HAHUN U https://m.edso0.ru/44dd1046
peanbHON KU3HU
[Tpumenenue apooOei u MpoIeHTOB
5 JUIS petieHust HpI/IKJ‘IilI[HBIX 3jmaq u3 1 15.09 2025 bu6motexa [IOK
pa3IMYHbIX OTpaCiie 3HAHUI 1 https://m.edsoo.ru/d99d8c74
pealibHON KU3HU
JleficTBUTEIbHBIE YK CIA. Eu6 1OK
noaMoTeKa
6 P 1 19.09.2025
ATTOHAIILIME 1 HPPAtHOHAILHbE https://m.edsoo.ru/2f36a36f
qucna
7 ApuI/I(i)MeTI/ILIeCKI/Ie olepanuu ¢ 1 99 092025 bu6mmoteka [IOK
JNEUCTBUTEILHEIMHA YK CJIAMU https://m.edsoo.ru/a97a12d9
8 [TpubmmxEHHBIC BBIYUCIICHUS, 1 26.09.2025 | Bbubmmoreka [IOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9

I[MpaBuJjia OKPYTJICHUA, IIPUKHUIKA U
OLICHKA pe3yJibTaTa BbIYMCICHUI

https://m.edsoo.ru/cb723fbd

9 ToxxnecTBa ¥ TOXKIECTBEHHBIE 99.09.2025 bubmmoreka [JOK
npeodpa3oBaHus https://m.edsoo.ru/3a23ac15
bub6moreka [JOK
10 VYpaBHeHUE, KOPEHb YpaBHEHUS 03.10.2025 httos://m.edsoo.ru/11ac68be
HepaBeHncTBo, pemienue bu6motexa [IOK
11 06.10.2025
HEpaBEHCTBA https://m.edso00.ru/50bdf26d
bub6muorexa IJOK
12 MeTo1 HHTEpBaJIOB 10.10.2025 httos://m.edsoo.ru/775/5d99
P OHO-
13 | pormmonsmss ypaseni 1 13.10.2025 | Dubmorexa LIOK
patl P o https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonrtponpHas pabota o reme
"MHoOKecTBa palliOHAIBHBIX U Eu6 1OK
noIMoTEKA
i . 17.10.202
14 ACHCTBHTCIBHBIX HHOC] 0.2025 https://m.edso00.ru/1914a389
ParnmoHanbpHbIC ypaBHEHUS H
HEpaBeHCTB"
o , 0
y VHKITUS IC;OCO BI 3a6;[aHmI 010,202 BuGmiorexa LIOK
ynium. B3ammio odparbie o https://m.edso00.ru/226eeabf
byHKIIUN
I'padux ¢pynxuu. O61actb
OIIpENIeTICHHS] U MHOXKECTBO
bubmoreka [IOK
1 i .H 24.10.2025
6 suasenii gysiumu. Hym https://m.edsoo.ru/763e75ee
¢ynkuuu. [TpomexyTtku
3HAKOMOCTOSIHCTBA
N N but6mmoreka [JOK
7.11.202
17 YérHble 1 HEeUETHBIE (PyHKUINU 0 025 httos://m.edsoo.ru/FfA564ad
CTereHb ¢ LelbIM IMOKa3aTesIeM. Bt 10K
noIMoTEKA
18 CTle,Z[apTHaSI dbopma 3anucu 10.11.2025 https://m.edsoo.ru/6644643e
JIEHCTBUTEIILHOT O YK CIIa
19 Hcnonbp3oBaHue NOIXOAAIICH 14.11.2025 | bubmuoteka [IOK
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(dbopMBI 3amucy A€l CTBUTENBHBIX
YHCEIT ISl PEIICHUS TPAKTUYECKUX
3a/1a4 U MPECTABICHUS JaHHBIX

https://m.edsoo.ru/6eadc6fl

CrenenHast yHKIHUS ¢
HaTypaJIbHBIM U I[EJIbIM

bu6morexa IJOK

2 17.11.2025
0 nokasareneM. E€ cBoiicTBa n https://m.edsoo.ru/3f25a047
rpaduk
21 ApI/I(i)MeTI/quCKI/II/I KOpPEHb 91 11.2025 bu6motexa [IOK
HaTypajibHOUN CTENeHU https://m.edsoo.ru/d82c36d4
99 Aqu)MemqftCKHH KOpEHb 24 11.2025 bubmoreka LIOK
HaTypaJIbHOM cTeneHu https://m.edsoo.ru/fe7fc4db
93 CBolicTBa aIiI/I(i)MeTI/I‘leCKOFO KOpHS 98.11.2025 bubmmoreka [IOK
HAaTypaJbHOU CTEIICHU https://m.edso00.ru/d0f0b260
24 CaoiicTBa aIiI/I(I)MeTI/I‘leCKOFO KOPHS 01.12.2025 bubmmoreka [IOK
HaTypaJbHOUN CTENEHU https://m.eds00.ru/c3389865
95 CaoiicTBa ava/IQ)Meanecxoro KOpHS 05.12.2025 bu6mmoteka IIOK
HaTypaJbHOU CTEIIEHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus C a]i)I/I(bMeTI/I‘IeCKI/IMI/I 08.12.2025 bubmmoreka [JOK
KOPHSIMU N—O0H CTEeNeHn https://m.eds00.ru/54b815c5
97 HeiicTBus ¢ a}i)I/I(l)MeTI/I‘-ICCKI/IMI/I 12 122025 bubmotexa [JOK
KOPHAMH N—OH CTENEHU https://m.edso00.ru/83105a0e
28 JeuicTBus ¢ a}jI/I(i)MeTI/I‘IeCKI/IMI/I 1512 2025 bu6motexa [IOK
KOpHSAMH N—OM CTEreHu https://m.edsoo.ru/2ablc7bc
29 JlericTBUSA C a]i)I/I(bMeTI/I‘leCKI/IMI/I 19122025 bubmmoreka [IOK
KOpHSAMH N—OM CTEIeHU https://m.edsoo.ru/eacb053c
30 JlecTBus ¢ aIEI/I(l)MeTI/IquKI/IMI/I 99 12.2025 but6mmoreka [JOK
KOPHSMHU N—0if cTeneHu https://m.edsoo.ru/8a5ada51
31 Pemenue I:IppauHOHaJH,HLIx 96.12 2025 bubmmoreka [IOK
YpaBHEHUI 1 HEPABEHCTB https://m.eds00.ru/69106ae7
32 Pemenne nppanmoHaibHbIX 29.12.2025 | bubmmoreka LIOK
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YPaBHEHHI 1 HEPABEHCTB

https://m.edsoo.ru/9362fea9

Pewienue uppanmonanbHbIX

bubmmoreka [IOK

33 12.01.2026
YpaBHEHUM 1 HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pemenne I:IppauHOHaanHx 16.01.2026 bubmoreka [{OK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenue I:IppauHOHaanHX 19.01.2026 bu6mmotexa [IOK
YpaBHEHUM 1 HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CoiicTBa 1 rpauk KOpHs N-0it 93.01.2026 bubmmoreka LIOK
CTEIEHU https://m.edsoo.ru/ebOcc5e3
CaoiicTBa 1 rpaduk KOpHs N-0if bu6mmoreka [IOK

7 26.01.202

3 CTEIEHU 6.01.2026 https://m.edso00.ru/5f29b9b5
KonrtponwsHas pabota no teme

38 Apudmernyeckuiit KopeHb N—ou 30.01.2026 bu6motexa [IOK
crenenu. MppammonanbHbie https://m.edsoo.ru/f13af630
ypaBHEHHUS U HepaBeHCTBA"

39 CuHyC, KOCHHYC U TaHT€HC 02.02.2026 bubmmoreka [{OK
YHUCIIOBOTO apryMeHTa https://m.edso00.ru/5f605ed0

40 CuHYyC, KOCHHYC M TaHT€HC 06.02.2026 bu6mmoteka [IOK
YHUCIIOBOTO apryMeHTa https://m.edsoo.ru/ec9f4d78

41 ApKCUHYC, apKKOCHHYC U 09.02.2026 bubmmoreka LIOK
APKTaHI'€HC YU CIOBOr O apryMeHTa https://m.edsoo.ru/b8f5d49a

42 ApKCUHYC, apKKOCHHYC U 13.02.2026 bubmmoreka LIOK
APKTaHI'€HC YU CIOBOI O apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpudeckasi OKpy>KHOCTb,

43 ofpeneneHne TPUTOHOMETPHUECKUX 16.02.2026 Bubmmorexa [IOK

peA . p p R https://m.edsoo.ru/6df195a0

(GYHKIMIA YU CIOBOTO apryMeHTa

44 Zg , 0:;2;6;: ?qﬁiﬁi’lﬁifyfiifx 20.02.2026 | Promorexa HOK

peA . p p R https://m.eds00.ru/6b61c578

(bYHKIMIA YU CIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKUE 97 02.2026 bubmmorexa [JOK

bopmyIbl

https://m.edsoo.ru/6ed2b3ba
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46 OCHOBHBIE TPUTOHOMETPUY ECKUE 02.03.2026 bubmotexa [JOK
bopMyIBI https://m.edsoo.ru/fcdd2a2e
O
“ ) (():H;)/IBIJ-IIE:IC TPUTOHOMETPUYECKUE 16,03, 2076 BuGmiorexa LIOK
pMy R https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKHE 09.03.2026 bubmmoreka [IOK
hopMyITBI https://m.edsoo.ru/12d1413c
49 [TpeoGpa3zoBanue ) 13.03.2026 bubmmoreka LIOK
TPUTOHOMETPUUECKUX BBIPAXKECHUN https://m.edsoo.ru/e248c5fc
50 [Ipeobpa3oBanue ) 16.03.2026 bu6motexa [IOK
TPUTOHOMETPUYECKUX BHIPAKEHUN https://m.edsoo.ru/09ba5b3d
51 [Ipeobpa3oBanue ) 90.03.2026 bubmotexa [JOK
TPUTOHOMETPUYECKUX BHIPAKECHU N https://m.edsoo.ru/1f4655da
I1
59 peoOpa3zoBaHue ) 93.03.2026 bubmoreka [{OK
TPUTOHOMETPUYECKUX BBIPAXKEHUN https://m.edso00.ru/76ce9958
53 [TpeobpazoBanue ) 97 03.2026 bu6motexa [IOK
TPUTOHOMETPUUYECKUX BBIPAKEHUI https://m.edsoo.ru/8fa598b5
54 Pemienne TpHFOHOMeTqueCKHx 06.04.2026 bubmmoreka [IOK
YpaBHEHUI https://m.edsoo.ru/6baefel9
55 Pemenue ”prFOHOMeTpPI‘IeCKHX 10.04.2026 bu6motexa [IOK
YpaBHEHUI https://m.edsoo.ru/alf8d141
56 Pemienne ”pr/Il"OHOMeTpI/I‘IeCKI/IX 13.04.2026 bubmotexa [JOK
ypaBHEHU I https://m.edso00.ru/65a0f2d0
57 Pemenue ”pr/IFOHOMeTpI/I‘IeCKI/IX 17.04.2026 bubmmoreka LIOK
ypaBHEHUH https://m.edso00.ru/0d8a770d
58 Pemienne TpHFOHOMeTqueCKHx 20.04.2026 bu6motexa [IOK
YpaBHEHHI https://m.edsoo.ru/cec28774
59 Pemenne TpHFOHOMeTqueCKHx 94.04.2026 bubmmoreka [IOK
YpaBHEHUI https://m.edsoo.ru/e6eec650
60 O6o0menue o TemaM "OCHOBHBIC 97.04.2026 bu6moreka [JOK

TPUTOHOMETPUUYECKHE (HOPMYJIBI.

https://m.edsoo.ru/ae44ac4c
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Tpuronomerpuyeckue ypaBHEHHS "

KontponbHas paGota 1o Teme
"®opmyIibl TPUTOHOMETPHH.

bubmmoreka [IOK
61 TpI/IFOHOMe"TpI/ILICCKI/Ie ) 1 04.05.2026 httos://m.edsoo.ru/b46ag228
ypaBHeHus"/Bcepoccuiickas
MpoBepoyHas pabora
Hroroas koHTpoIbHAs pabora / BuG 10K
. noImoTeKa
62 Bcepoccuiickas nmpoBepouHas 1 08.05.2026 httos://m.edsoo.ru/188bbf6C
pabota
O0600111eHIE, CHCTEMATHU3ALHS
3HAHUH 3a Kypc anreOpsl U Havajl bu6motexa [IOK
03 MaTeMaTU4ecKoro anammsa 10 L 11.05.2026 https://m.edso00.ru/33e6629¢
KJacca
ApudmeTtnueckas u
reOMETPUUECKas ITPOTPECCHH. Eubs 10K
noimoTexa
64 Hcnonb30BaHre IPOrpeCcCHH IS 1 15.05.2026 httos://m.edsoo.ru/d36669f8
peleHus peaJbHBIX 33134
MPUKIIATHOTO XapaKTepa
beckoneuHo yObIBaromas
reoMeTprIecKasi Iporpeccus. bubmmoreka [IOK
65 1 18.05.2026
CymMa 6eckoHeuHO yObIBaromieit https://m.edsoo.ru/1cbf72b1
TF€OMETPUYECKON ITPOrPECCUH
bub6muorexa IIOK
66 o 1 22.05.2026
OPMYTa CIONCIBIX TIPOUCHTOR https://m.edsoo.ru/538fc437
but6moreka [JOK
67 O 1 25.05.2026
OPMyT GHORIERNE HPOUEHTOS https://m.edso00.ru/c2627eca
O0600111EHHE, CHCTEMATHU3AIMS
3HaHUM 3a Kypc anreOpsl U Havasl bu6mmotexa IIOK
68 1 26.05.2026
MaTreMaTu4yeckoro aHaiamsa 10 https://m.edso00.ru/49f1b827
KJacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

10 KVIIACC
Kon .
IIpoBepsieMble npeAMeTHbIE Pe3y1bTAaThl 0CBOCHUSI OCHOBHOIA
NpoBepsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yiabTara
1 Yucna v BEIUMCIEHUSA
11 OnepupoBaTh NOHATHSAMM: pallMOHAIbHOE M JAEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JeCATUYHAs IpOOb, IPOLIEHTHI
12 BbimonusaTe  apudmeTHyeckue — omepalMd ¢ palUOHAJIBHBIMH U
' NEeUCTBUTEIbHBIMY UM CIIAMU
13 BbinonHaTe npubmKEHHBIE BEIUMCIIEHUS, UCIIOJIB3Ys IIPaBUIIa OKPYIJIEHUS,
' Jie7aTh IPUKUIKY U OLEHKY pe3ysbTaTa BhIYMCICHUI
OmnepupoBaTh MOHATHSMHU: CTENEHb C LEJBIM IIOKa3aTeleM, CTaHAapTHas
14 dopma 3amMcu OEHCTBUTENBHOIO YHCIA, KOPEHb HATypajlbHOW CTEIeHH;
' UCIIOJIb30BATh TMOJAXOJAIIYI0 (OpPMY 3amHMCH JACHCTBUTEIBHBIX YHCEN IS
pelIeHus MPaKTUYECKUX 3a/1a4 U NMPeICTaBICHHs JaHHBIX
OnepupoBaTh MOHATHAMH: CUHYC, KOCUHYC M TaHT'€HC ITPOU3BOJIBHOTO YIJIa;
1.5 UCMOJb30BaTh  3alMCh  IPOM3BOJBHOIO  yriaa  4yepe3  oOpaTHbIE
TPUTOHOMETpUYECKHEe QYHKITHH
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUAMHU: TOXKAECTBO, yYpaBHEHUE, HEPAaBEHCTBO, LENOE,
2.1 paloHaIbHOE, UppaLOHaIbHOE ypaBHEHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE
25 BeinonusaTe npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUHM U pelaTh
' TPUTOHOMETPUYECKIE YPaBHEHUS
BeinonuaTe npeobpa3zoBaHus LENbIX, PALMOHAIBHBIX M HPpalMOHAIBHBIX
2.3 BBIPQXKEHUH M pellaTb OCHOBHBIE THIBI LEJIbIX, pAalMOHAJIbHBIX U
UppaloHaJbHBIX YPaBHEHUN U HEPABEHCTB
24 ITpuMeHAT ypaBHEHMsI M HEpPABEHCTBA U1 PELICHHUS MaTEeMaTUYECKUX
' 3a]a4 U 3a]a4 U3 Pa3InyHbIX o0sacTeil HAyKH U peaJbHOU KU3HU
MogenupoBaTh peajbHbIE CHUTyallUM Ha S3bIKE€ aireOpbl, COCTaBIATh
2.5 BBIPAXKEHUS, YpaBHEHUS, HEPAaBEHCTBA 110 YCJIOBHUIO 3a/laud, UCCIEN0BAaTh

IMOCTPOCHHBIC MOACIN C UCITOJIb3OBAHUEM allllapaTa anre6p1>1




3 ®dyHKIMU ¥ rpaduKu
OmnepupoBath MOHATHAME: (QYHKIUS, COCOOBI 3amanus QyHKIUU, 00TIacTh
3.1 OIpEACIICHUS] 1 MHOXKECTBO 3HAYCHUM (PYHKIMH, TpauK HyHKIIUH, B3AUMHO
oOpaTHbIC PYHKIIH
39 OnepupoBaTh MOHATUSAMU: UYETHOCTh M HEUYETHOCTh (PYHKIHUH, HYIU
' (GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonp3oBaTh rpaguku GyHKIUHN IS pelieHns ypaBHEHUN
34 CrtpouTth 1 4uTaTh rpaduKu TUHEHHOW (YHKINUU, KBAAPATUIHON (PYHKIUH,
' CTENEHHOW (PYHKIIMHU C IIeJIBIM ITOKa3aTeIeM
Hcnonp3oBaTh rpaduku (YHKIUH Ui HCCIENOBaHUSA IMPOLECCOB U
3.5 3aBUCHUMOCTEH NpH pEIIeHWH 3a7a4 U3 APYruX Yy4eOHBIX MPEIMETOB U
peasibHOM KU3HU, BBIpaXXaTh (hOpMyIaMU 3aBUCUMOCTH MEXAY BETUUYNHAMU
4 Hauvana maTemMaTtuueckoro aHaamusa
41 OnepupoBaTh MOHATUSAMHU: IOCIEJOBATENbHOCTb, apupMeTHUecKas u
' reoMeTpudecKasi Iporpeccuu
43 OnepupoBaTth TOHSTUSAMHU: OECKOHEYHO YyObIBarolasi TreoMeTpHuYecKas
' Iporpeccusi, cyMmma 0€CKOHEUHO yObIBaIOIIEl T€OMETPUYECKON MPOrpeccuu
4.3 3agaBaTh MOCIEAOBATEIBHOCTH PA3IMYHBIMUA CIIOCOOAMH
44 Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U POrPECCUI IS PELLICHU S
' peaNbHBIX 33124 MPUKJIATHOTO XapaKTepa
5 MHoOXkecTBa U JIOTUKa
5.1 OmnepupoBaTh MOHITUSIMUA: MHOXKECTBO, ONIEPaLlUU HaJ MHOKECTBAMU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT sl ONUCAHUS
5.2 peasbHBIX MPOLIECCOB U SBJICHHM, IPU PEIICHUU 33a4 U3 APYTUX Y4eOHBIX
MIPEIMETOB
53 OnepupoBaTh  TOHATUSMHU:  ONpENENIeHHe,  Teopema,  CIEICTBHE,

J0Ka3aTCJIbCTBO




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BEIUMCIEHUS
Panmonanbuble  yucna. OOBIKHOBEHHBIE W JIECATHYHBIE ApoOU, MPOILEHTHI,
11 OeCKOHEUHbIE MepuoaAnYecKue Tpodu. Apru(pMeTHnIecKre Orepanuu ¢ pauiuoHaTbHBIMU
' quCcIaMH, TpeoOpa30BaHUs YNCIOBBIX BelpakeHUU. [Ipumenenne npo0eit U mporeHToB
JUIS pellieHus IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciiell 3HaHUHN U peabHOM KU3HU
JeiicTBurenbHble yncna. PannoHanbHble U HppalMoOHalbHbIE Ynciaa. ApudMeTnieckue
1.2 ornepanuy ¢ JeMCTBUTENbHBIMU uMciaamMH. [IpuOmmkEHHbIE BbIYMCIEHMS, MpaBUiIa
OKPYTJICHMS, IPUKUKA U OL|€HKA PEe3yJIbTaTa BbIYMCICHUN
Crenienb ¢ nenbiM nokazatenem. Ctannaptaas Gpopma 3amucu IeMCTBUTEIHHOTO YHCIIA.
1.3 Hcnonb3zoBanue moaxopasiied Gopmbl 3amucu JeHCTBUTENBHBIX YHCEN ISl PeLIeHHs
IIPAaKTUYECKUX 3a/1a4 U NIPEACTAaBIECHUS IaHHbIX
14 ApudmeTnueckuii KOpeHb HaTypalibHOM creneHu. [leiicTBus ¢ apudmernueckumu
' KOPHSIMU HaTypaJIbHOM CTENeHU
L5 CuHyc, KOCHMHYC M TaHTE€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YU CIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKIECTBEHHBIE MTPe00pa3oBaHUs
95 [Ipeo6pa3oBaHKe TPUTOHOMETPUUECKUX BbIpakeHUl. OCHOBHbIE TPUTOHOMETPUYECKUE
' (bopMyIbl
23 VYpaBHeHuEe, KOpeHb YypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
' MHTEPBAJIOB
24 Pemenue nensix 1 ApoOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenue nppanroHaibHbBIX YpaBHEHUI U HEPABEHCTB
2.6 Pemenue TpUroHOMETpUYECKUX yPaBHEHUI
97 ITpuMeHeHnEe ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3aJay U 3aJa4 U3
' pa3MMYHBIX O0JNacTell HAYKH U peaTbHOU KU3HU
3 OyHKIUY U TpapuKu
31 @Oynkuus, crnocodsl 3amanus ¢yHkuuu. ['paduk ¢ynxnun. BzanMHO oOpaTHBIE
' byHKIIUN
3.2 Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHud ¢yHkuuu. Hymu  ¢dyHkumuu.




[TpoMexyTkH 3HAKOMOCTOSHCTBA. UETHBIC M HEUETHBIC PYHKITUN
33 Crenennas pyHKIMS C HaTypaJbHBIM U IENbIM NokazaTeneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa u rpaduk KOpHS N-0i cTEereHN
3.4 Tpuronomerpuyeckass OKPYKHOCTb, OIPEIEICHHE TPUTOHOMETPHUYECKUX (PYHKIIHI
' YUCIIOBOTO apryMeHTa
4 Hauana matemaTuueckoro ananmsa
i1 [TocnenoBaTtenbHOCTH, CHOCOOBI 3aJaHMsl  TOCJENOBATEILHOCTEH. MOHOTOHHBIE
' MOCJIE0BaTEIbHOCTH
ApudmeTrueckass W TEOMETpUYECKas MNPOrpeccuu. beckoHeuHo  yObIBaromas
49 reomerpuueckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIONICH T'€OMETPUUYECKOM
' nporpeccur. Popmyia CIOKHBIX NPOLEHTOB. Vcrnosb30BaHUME NPOrpeccuu IS
pELIeHNs pealibHbIX 3a/1a4 MPUKJIAJHOrO Xapakrepa
5 MHoecTBa U JIOTHKa
MHoxecTBO, onepauud HajJ MHOXKecTBamH. Jluarpammbelr Oinepa — BenHa.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O —ammapara JJs OINHCAaHHUS peajbHbIX
MIPOIIECCOB U SIBJICHU, IPU PEIICHUU 33724 U3 JPYTUX Y4eOHBIX TPEIMETOB
5.2 Ornpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO

HNPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHMUS K

PE3YJBTATAM OCBOEHHUSA OCHOBHOI OBPA3OBATEJILHOM
INPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeGoBaHUs K NPeAMETHBIM Pe3yJIbTATAM 0CBOCHHS
NpoBepPsIeMOro OCHOBHOI1 00pa30BaTe/ILHO NPOrpaMMBbl CpeHero o01ero
TpeOoBaHUs o0pa3oBaHus

Brnagenne Merogamu J10Ka3aTeNbCTB, AJrOpPUTMaMU pELICHMsS 3aj]ay;
yMmMeHue (QopMyIHpoOBaTH U ONEPUPOBATH MOHSATUSMHU: OMpeeleHue,
aKCuoMa, Teopema, CJIEICTBUE, CBOWMCTBO, IPU3HAK, J0Ka3aTelIbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKH; MPUMEHSITh HX; yMEHUE (OPMYIHPOBATH
o0paTHOE W TPOTHUBOIIOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ  MaTeMaTH4YEeCKOM MHIYKIUU;
MPOBOJUTH JTOKa3aTelIbHbIE PACCYXACHHUS NPU PEIIeHUH 3a]a4, OlLlCHUBAThH
JOTMYECKYI0  TPaBUIBHOCTh  pPAcCyKIEHHI; yMEHHE  OIlepHupoBaTh
MOHATUSIMU: MHOXECTBO, MOJAMHOXECTBO, OINEpallMd HaJ MHOXKECTBAMH;
YMEHHE MCIHOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar A ONUCaHUs
pEaNbHBIX MPOIECCOB U SABJICHUM U MPH pPEIICHUH 3a/Jad, B TOM YHUCIE U3

JIpyrux Y4YeOHbIX IpPEIMETOB; YMEHHUE ONEpUpOBATH IMOHATHSAMH: Tpad,




CBSI3HBIM Trpad, AepeBo, LUKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaThb U
OINKCHIBaTh I'padbl pa3IUYHBIMM CIIOCOOAMM; HCHOJB30BaTh Ipadbl MpHU

pelIeHNH 3a71a4

YMeHue onepupoBaTh MOHSATUAMHU: HATypaJbHOE YHUCIO, LEJI0e YHCIIO,
CTEIEeHb C LIeJIbIM [10Ka3aTesIeM, KOPEHb HAaTypajJbHOW CTENEHH, CTENEHb C
paloHalIbHBIM TOKa3aTelleM, CTENEHb C JCHCTBUTEIbHBIM ITOKa3aTeseM,
jgorapuM UHCIa, CHUHYC, KOCHHYC W TaHI'€HC IPOM3BOJBHOIO YHCIA,
OCTaTOK II0 MOJYJI0, PpalUOHAJbHOE 4YHCIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATYpPaJIbHBIX, IEJIBIX, PAllHOHAIBHBIX, ICHCTBUTENBbHBIX YHCE;
YMEHHE HCIONb30BaTh NPU3HAKK JIETMMOCTH, HAaWMEHBIIUN OOIIMit
NI TENb U HauMeHblllee olIiee KpaTHOe, aropuT™ EBKiMIa mpy pelieHnn
3aJa4; 3HAKOMCTBO C Pa3JIMYHBIMH MO3ULIMOHHBIMU CHUCTEMAMM CUUCIIEHUS;
YMEHUE BBINOJHATh BHIUNCIIEHHE 3HAYEHUH U NpeoOpa3oBaHMsl BbIpaKeHU
CO CTENeHsSMHU M Jorapudmamu, npeodpa3oBaHUs APOOHO-palliOHAIBHBIX
BbIPQXKEHUH; YMEHHME OIEpUPOBATh IOHATUSAMHU: I1OCIEI0BATENbHOCTD,
apumMernueckas mporpeccusi, reoMerpudeckasi mporpeccusi, 0ECKOHE4YHO
yObIBaroast reoMeTpuueckass  IpOrpeccus; yMEHuEe  3a/1aBaTh
HIOCJIEZIOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OpMYI;
YMEHHUE OIEepHpPOBATH IOHATUSAMH: KOMIUIEKCHOE YHCIO, CONPSDKEHHbBIE
KOMILIEKCHBIE YHCJIAa, MOAYJIb U apryMEHT KOMIUIEKCHOro uucia, ¢opma
3amMcu KOMIUIEKCHBIX 4ucen (reoMeTpuyecKkas, TPUTOHOMETpUYecKas u
anreOpandeckas); yMeTh TMPOU3BOAUTH apuMETHUECKHE JCHCTBUS C
KOMIUIEKCHBIMU ~ 4YMCJIaMH;  [PUBOJAUTH  HPUMEPHl  HMCIOIb30BAHUS
KOMIUIEKCHBIX UHCEN; ONEpUpOBaTh MOHATHAMM: MaTpuua 2x2 um 3%3,

onpeaAcInTeIb MaTpUlbl, FeOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIPEACIIUTEIIA

YMeHue omnepupoBaTh NOHSTHSMHU: pallMOHANIbHBIE, HpPpALMOHAIBHBIE,
MOKa3aTeNbHbIE, CTENEHHbIE, JIOrapu(MUUECKUE, TPUTOHOMETPHUECKHUE
YpaBHEHMS U HEPABEHCTBA, UX CHUCTEMbl;, YMEHHE ONEPUPOBATH MOHATUSIMU
TOXJECTBO, TOXJECTBEHHOE NpeoOpa3zoBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa ypaBHEHUHM W HEPABEHCTB, pPAaBHOCWJIBHOCTb YpaBHEHUH,
HEPABEHCTB U CHUCTEM; YMEHHE pelIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEM bl
C TOMOUIBIO PAa3IMYHBIX MPUEMOB; pelIaTh YpPaBHEHHS, HEPABEHCTBA M
CUCTEMBI C IMApaMeTPOM; IPUMEHATh YPABHEHHUSI, HEPABEHCTBA, UX CUCTEM bl
JUISL pellieHus] MaTeMaTUYeCKMX 3a/lad W 3ajad M3 pa3MyHbIX objacrei

HAyKHU U peaJIbHOM KU3HU

YMmeHue omnepupoBaTh MOHATUSIMU: (GYHKIHS, 4YETHOCTH (DyHKUHUH,
NePHOANYHOCTh (DYHKIMH, OTPaHUYEHHOCTh (YHKIIUH, MOHOTOHHOCTH

(GyHKIUMY, SKCTpeMyM (YHKIWHM, HauOoJbIlee M HaMMEHbIIEEe 3HAYCHUS




(GyHKIMHE Ha MPOMEXYTKE, HenmpepblBHAs (DYHKIUS, aCUMOTOTHI I'paduka
¢yHKUMM, NepBas MU BTOpas NMPOU3BOAHAS (DYHKLMH, T€OMETPUUECKUN U
¢usznyecKkuil  CMbICI  TPOU3BOJHOM, TmepBooOpa3Has, ONpeaenEHHbII
UHTErpajl; yMEHHE HaXOIUThb AaCUMITOTHl Tpaduka (QYHKUHUU; YMEHHE
BBIUKCIATH IPOU3BOAHBIE CYMMBI, TIPOU3BEICHHSI, YACTHOTO U KOMITO3HUIIHH
(GyHKIHA, HAXOAUTHh YpaBHEHUE KacaTeNbHON K rpaduKy (GpyHKINN;YMEHHE
HAXOJUTh MPOU3BOJHBIE dIIEMEHTAPHBIX (DYHKIMH; YMEHHE HCIIOIh30BaTh
MPOU3BOMHYIO JJIsI WCCIeAOBaHUs (PYHKIUWA, HAXOAWTh HAWOONbIIHME U
HauMEHbIIME 3HAueHUs QYHKIUH; CTPOUTh TpaduKd MHOTOUYIEHOB C
UCMOJb30BAaHUEM  allapaTa MaTEeMaTHUYeCKOro aHalu3a; MPUMEHSTh
MPOM3BOAHYIO JUISI HAXOXKICHHUS HAWIYYIIErO PEHICHUS B MPUKIAJIHBIX, B
TOM YHCJI€ COIHMAJIbHO-3KOHOMHUYECKHX M (PU3NYECKHX 3a/1adax; HaXOIUTh
IIOMAT U 00bEMBI (QUTYP C IMOMOIILI0 MHTErpaia; MPHBOIUTE MIPHMEPHI
MaTeMaTU4YECKOTO MOJAETUPOBAHUS C TMOMOIIBI0 Au(hepeHInaIbHbIX

ypaBHEHUM

YMmeHnue onepupoBaTh MOHATHAMU: I'paduk GyHKunu, oOpaTHast QyHKUuUSA,
KOMIIO3ULIMS (QYHKIUW, JWHEHHas (QyHKIMS, KBaapaTHYHAS (QYHKIUA,
paunoHanbHas (QYHKIUS, CTeneHHas (YHKIUSA, TPUTOHOMETPHYECKHUE
(yHKIIMKA, OOpaTHBIC TPUTOHOMETPHUECKUE (DYHKIIMH, TOKa3aTelbHAs |
aorapupmudeckass (QyHKIUU; YMEHHE CTPOUTh TpaduKud H3YyUYEHHBIX
(GyHKIMH, BBIMOIHATH NMpeoOpa3oBaHus rpaduKoB (YHKIIHUM, UCITOIB30BaTh
rpaduku 115l U3y4eHUs MPOLIECCOB U 3aBUCUMOCTEH, P PELIeHUH 3aa4 U3
JIpYrux Y4eOHBIX MPEIMETOB M 3aJad M3 pEeaJbHOM >KU3HHU; BBIPAXKATh
(opMynaMu 3aBHCUMOCTH MEXKIY BEIMYMHAMM; HMCIOJIb30BATh CBOMCTBA H
rpaduky  QYHKOMA A pelieHus ypaBHEHHWH, HEPaBEHCTB M 334ad C
napamMeTpaMu; Hu300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa

peleHuii ypaBHEHH, HEPaBEHCTB U UX CHCTEM

YMeHue pemath TEKCTOBBIE 33Jaud DPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJIM U YacTH, HA JBW)KEHHE, paboTy, CTOMMOCTb TOBapoB U
yCIyT, HAJOTH, 3aJa4ydl U3 00JacTH YHpPaBJIEHHs JUYHBIMH M CEMEHHBIMU
(uHaHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHHS, HEPAaBEHCTBA U HUX
CHCTEMBI IO YCIOBHMIO 3aJadd, MCCIENOBATh IIOJy4EHHOE pEIIeHHE U
OLIEHUBATh I[PaBJONOAOOHOCTh pE3yJIbTaTOB; YMEHHE MOJEIUPOBATh
pealbHble CHUTYallUM Ha $3bIK€ MAaTEMAaTHUKH; COCTAaBISATH BBIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHUIO 3a/1a4, UCCIIEI0BAThH
IOCTPOCHHBIE ~ MOJAENM C  HCIOJb30BaHWEM  amnmapara  aireOpsl,

HHTCPIPCTUPOBATH HOJ'Iy‘IeHHBIﬁ pe3ysibTaT

YMeHue onepupoBaTh NMOHATUSMH: CpeJHee apupMeTHUecKoe, MeIHaHa,




HauOobIllce ¥ HaMMEHbIICE 3HAYCHHUsS, pa3Max, AUCIICPCHs, CTAHIAPTHOE
OTKJIOHCHHWE YHCIIOBOIO0 HaOOpa; yMEHHE H3BJICKATh, WHTEPIPETUPOBATH
uH(OPMAIUIO, TPEJACTABICHHYIO B TaOJMIaX, Ha JAWAarpaMMax, rpapukax,
OTPaKAOIIYI0 CBONCTBA PEANbHBIX MPOIECCOB U SIBJICHUH; MPEICTABIAThH
uHQopMaIMI0O ¢ TOMOIIBI TaONMII M  JAWarpaMM; HCCIe0BaTh
CTaTUCTHYECKHE JIaHHBIC, B TOM 4YHCJIE C TPUMCHEHHEM TIpadUUIeCKUX
METOJIOB M 3JICKTPOHHBIX CPEICTB; Ipad)UUeCKH MCCIEIOBATh COBMECTHBIC

HaOJII0ICHHSI C TIOMOIIbIO AUarpaMM pacceuBaHUs U JIMHEWHON perpeccuu

YMeHue omnepupoBarb INOHATUSAMU: CIIy4aWHBIM ONBIT W CIy4aiHOE
COOBITHE, BEPOATHOCTb CIIyYallHOTO COOBITUS; YMEHHE BBIUUCITH
BEPOSITHOCTh C MCIOJb30BaHUEM TpaUUEeCKUX METOAOB; MPUMEHSITh
GopMyNBl CIIOXKEHMST M YMHOXEHHUS BepOATHOCTEH, (opMyiy MOIHOM
BEPOSITHOCTH, (popmyny bepHyiuim, komOuHATOpHBIE (GakThl U (OPMYIIBI;
OLIEHUBAThb BEPOSITHOCTH peajbHbIX COOBITUH; yMEHHE OIEpUpPOBaTh
NOHATHAMM:  CllydaliHas BEIMYMHA, PACIPEACICHUE BEPOATHOCTEH,
MaTEeMaTUYECKOE OXKUJAHUE, MAMCIEPCUS M CTaHJApTHOE OTKJIOHEHHE
CIyyailHOM  BeNMUYWHBI, (QYHKUMH  pacIpenelieHus U IUJIOTHOCTH
pPaBHOMEPHOI0, MOKA3aTEJIbHOIO U HOPMAJILHOI'O PACIpPENEIICHUN; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX PACIpENEIEHUI Ul pEelIeHUs 3a]ay;
3HAKOMCTBO C TOHSATUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEZIOBAaHUN; YMEHHE MPUBOAUTE NPUMEPHI MPOSBIIEHUS 3aKOHA OOJIBIINX
YyHucesl B NMPUPOJHBIX U OOIIECTBEHHBIX SBJICHUAX; YMEHHE OINEpUpPOBAThH
NOHATUAMH: COYETAHUE, IIEPECTAHOBKA, YHCIO COYETaHUM, YHCIO
nepecTaHoBOK; OWHOM HpIOTOHA; yMEHHME NTpPHUMEHSITh KOMOWHATOPHBIE
(GakTbl U pacCyKIeHus Uil pelleHus 3ajay; OLEHUBATh BEPOSTHOCTU
peanbHbIX  COOBITMH;  COCTaBIATh  BEPOSATHOCTHYIO  MOJAEIb U

UHTEPIPETUPOBATH MOYUECHHBIH pe3ynbTaT

YMmeHue  omnepupoBaTh  MOHATHSAMHU:  TOYKa, MpsiMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE3OK, Jyd, BEIMYMHA yTiia, MJIOCKUH yroJ, ABYrpaHHBII
yroJ, TpEXTpaHHBIA yroJ, CKpeluBampIuecs MpsMble, MapauieIbHOCTh U
NEePIeHAUKYJIIPHOCTh MPSAMBIX U TUIOCKOCTEH, YroJl MEXITY MPSIMBIMHU, YTOJI
MEXY MPSAMOM M IIIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMHU, paCCTOSHUE OT
TOYKH JI0 TIJIOCKOCTH, PACCTOSIHHE MEXKAY MPSIMBIMU, PACCTOSHUE MEXIY
IJIOCKOCTSIMHM; YMEHHE HCIOJIb30BaTh IPU pPEIIeHUH 3a/ad H3y4YeHHbIE
(GakThl ¥ TeopeMbl TIAHUMETPHH; YMEHUE OLIEHUBATH Pa3Mepbl OOHEKTOB
OKPYXaIOIlIero MHUpa; CTPOUTh MAaTEMaTHUYECKHME MOJEIU C MOMOIIbIO
TEOMETPUYECKUX TOHATHH W BEJIUYHMH, pEIIaTh CBS3aHHbIE C HUMHU

IMPAKTUYICCKUC 3a/1a9n
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YMeHue omnepupoBaTh MOHATHSAMH: IUIOHIAAL (GUIYpbl, 00bEM (QUTYpHI,
MHOT'OI'paHHHUK, HpaBHHBHBII)’I MHOTI'OI'paHHUK, CCUCHUEC MHOI'OI'paHHHKA,
KyO, mapajuielenures, pu3Ma, NupamMuaa, Qurypa u MOBEPXHOCTH
BpalleHus, UWIMHAP, KOHYC, Imap, cdepa, miomanb cdepsl, maomaab
MOBEPXHOCTH THpPaMUIbI, IMPU3MBI, KOHYyCa, LHJIUHIApa, 00BEM KyOa,
IpAMOYTOJIbHOI'O HmapauieICnuicaa, MnupaMubl, TMpU3MbI, OUJIWHApPA,
KOHyCa, IMapa, pa3BEPTKA MOBEPXHOCTH, CEUEHUS KOHyca WM UWIHMHIPA,
napajuieNibHble OCH WJIA OCHOBAaHHMIO, CEYCHHE Iapa, ILIOCKOCTb,
Kacaromasics cheppl, IWIMHApPA, KOHYCa;yMEHHUE CTPOUTh CEYCHHE
MHOTI'OI'paHHHKaA, I/I306pa)I(aTB MHOTI'Or'paHHHUKH, (1)I/Il"ypBI U TIOBCPXHOCTHU
BpaliCHus, X CEYCHUsA, B TOM YHUCJIC C IMOMOIIBIO 3JICKTPOHHBIX CPCACTB;
YMEHHME NPUMEHATH CBOWCTBA T'€OMETPUYECKUX (UTYp, CaAMOCTOSTENIBHO
(hopMynIHpOBaTh OMpEneNeHUus: U3y4aeMbIX (UTYp, BBIIIBUTATh THIOTE3BI O
CBOMCTBaX M TMpPU3HAKAX T'€OMETPUYECKUX (GHUryp, OOOCHOBBIBATH WIIH
ONpOBEpraTh HMX; YMEHHE MPOBOAUTH KiIaccuuKanuioo ¢uryp 1o
pa3IMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOMUMBIC JOMOJIHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh  IMOHATHAMHU: JBHKEHHE B  IPOCTPAHCTBE,
napajuleNbHbIl MepeHoC, CUMMETpPHUsl Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue MoA00Us, TMOMO0HBIE (QUTYPBI;, YMEHHE
pacro3HaBaTh paBHble U MON0OHBIE (UTYphl, B TOM YHUCIE B MPHPOJE,
UCKYCCTBE, apXMTEKTYpe; MCII0JIb30BATh T€OMETPUUYECKHE OTHOLICHUS MPHU
pelIeHUH 3a/ay; HaXOAWTh TI'E€OMETPUUYECKHE BEIUYMHBI (UIMHA, YTOJI,
IUI0IIAb, 00BEM) IIPU PELICHUHU 3a/1a4 U3 JPYTHX Y4EOHbIX IPEAMETOB U U3
peaJIbHOM JKU3HU;YMEHHUE BBIYUCIATH [€OMETPUUECKUE BEJIUYMHBI (IJIMHA,
yroj, IUIOmanb, 00BbEM, IUIOIIAAb MOBEPXHOCTH), UCHOJb3Yys H3y4EHHBIE
GopMynbl U METOABI, B TOM 4YHCJE: IUIOUIAJb IOBEPXHOCTH HUPaMHJIBL
IPU3MBI, KOHYCa, IIUIMH]IPA, JI0I1aab cepbl; 00bEM KyOa, MPIMOYTroIbHOT O
napasuieNienunena, MupaMuibl, IPU3Mbl, HWIMHIPA, KOHYyca, 1Iapa; YMEHHE

HAXOJIUTh OTHOIIEHUE 00BEMOB OJOOHBIX DUTYD
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YMeHHEe OnepHpoBaTh IMOHATUSMU: MPSIMOYTOJbHAS CHCTEMa KOOPIHMHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
NpOM3BECHHE BEKTOpa Ha 4YHWCIO, pA3JIOKEHHWE BEKTopa Mo 0Oasmcy,
CKaJSIPHOE TIPOW3BENIEHHE, BEKTOPHOE IPOHM3BEIACHHE, Yrol MEKIY
BEKTOPaMU; YMEHHE HCIIOIh30BATh BEKTOPHBIN M KOOPAWHATHBIA METOM IS

pelLeHns TEOMETPUUECKUX 3a]1a4 U 3a]a4 JPYTUX y4eOHbIX ITPEIMETOB

13

YMmenne BBI6I/IpaTB HOIIXOIIHH_II/II\/Jl MCTOJ OJId PCIICHUA 3aJaqyu; MOHUMAaHHUC

SHAYUMOCTH MATCMATUKU B HU3YUYCHHUU MNPUPOAHBIX U O6H.[€CTBCHHLIX




ImponeccoB H HBJ'ICHI/II\/'I; YMCHUC pacClio3HaBaTb IPOABJICHUEC 3aKOHOB
MAaTCMAaTUKU B UCKYCCTBC, YMCHHC INPUBOAUTL NPUMEPBI MATCMATUUCCKU X

OTKPBITUH POCCUHCKOW U MUPOBOM MaTEMaTH4YECKOM HAYKH




HHEPEYEHDb 2JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BEIYMCIEHUS
1.1 HatypanbHble u nensle uncia. [Ipu3Haky 1eIMMOCTH LebIX YHCel
12 PanmonameHple  unciaa. OOBIKHOBEHHBIE W JECATUYHBIC JPOOH, TPOIIEHTHI,
' OeCKOHEUHbIE epHOInYecKre TPpo0Hu
13 ApupmeTHuecknii KOpeHb HaTypalbHOW crerneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMH HaTypaJIbHOW CTENCHH
14 Crenenp ¢ nesnsiM nokasareneM. CTeneHb ¢ pallMOHAJIBHBIM IoKazareneM. CBoiicTBa
' CTENEHH
L5 CuHyCc, KOCHMHYC W TaHI€HC 4YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHTe€HC YMCIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIE M HATYpaJIbHBIE JIOTAPU(MBI
JlelicTBUTENbHBIE YKCa. ApH(METHUECKUE ONepalnuu C JeHCTBUTENbHBIMHU YHCIAMH.
1.7 [Tpubauxk€HHbIe BBIUMCIICHUS, NTpaBUIa OKPYIJIEHUS, IPUKHUAKA U OLIEHKa pe3yjbTaTta
BBIYUCIICHU
1.8 [IpeoGpazoBanue BeIpakeHUH
1.9 KommuiekcHbleuncia
2 VYpaBHEHHUS U HEPaBEHCTBA
2.1 Lenble u 1poOHO-pallMOHAbHBIE YPABHEHUS
2.2 WppanunonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
24 [TokazaTenbHbIC U JTOrapUPMUIECKUE YPAaBHEHUS
2.5 Hensie u ApoObHO-paliOHATBHBIE HEPABEHCTBA
2.6 WppanuonanbHble HEpaBeHCTBA
2.7 [TokazaTenbHbIC U JTOrapu(PMUIESCKUE HEPABCHCTBA
2.8 Tpuronomerpuyeckrne HepaBeHCTBA
2.9 CucreMsl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C MMapaMeTpaMu
211 Matpuia cucreMsl TUHEHHBIX ypaBHEeHUN. OnpenenuTenb MaTpULbI
3 OyHKUMU U TpaduKu
31 Oyuknus, crnocodsl 3amanus QyHkouu. ['padpuk ¢ysxnum. B3ammao oOpaTHBIE

¢byukuun. YértHple u Heu€THbIe pyHKIMU. [lepuoanueckue GyHKInuN




OO6nacTp ompeneireHuss U MHOXKECTBO 3HadeHUM ¢yHkuuu. Hymmu  QyHKIum.

[IpomexxyTkun  3HakomocTosHCcTBAa.  IIpoMeXyTkH ~ MOHOTOHHOCTH  (DYHKLHH.

32 MaxkcumMyMBbl 1 MUHUMYMBI QyHKIHH. Hanbospinee 1 HauMeHbIee 3HaueHne QyHKIuu
Ha TIPOMEKYTKE
33 CrenenHast GyHKIMS C HAaTypaJIbHBIM U LIEJIBIM ToKka3zateneM. EE cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpaduk KOpHs N-0i cTerneHu
3.4 Tpuronomerpudeckue QyHKINUU, UX CBOMCTBA U TpaduKu
3.5 [TokazarenpHas u norapupmMudeckas GyHKIIHH, UX CBOWCTBA U rpaduKu
36 Touku pa3psiBa. AcUMITOTH TpadukoB GyHKIHi. CBOMCTBA QYHKIIHMA, HETIPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs TTOCIIEAOBAaTEIbHOCTEI
3.8 ApudmeTrueckas 1 reomeTpudeckas nporpeccun. @opmyia ClIOKHBIX TPOIIEHTOB
4 Hagana maTemMaTndeckoro aHammsa
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