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IHHOACHUTEJIBHASA 3AIINCKA

VYuebHblil Kypc «Aurebpa M Hadajza MaTeMaTHUECKOTO AaHAaJH3a» SBIISETCS OJHUM U3
Hau0OoJee 3HaYMMbIX B MPOrpaMMe CPeTHEro 001ero oopa3oBaHus, MOCKOJIbKY, C OAHONH CTOPOHBI,
OH o0ecrneurnBaeT HHCTPYMEHTAIbHYIO 0a3y JUIsl U3yYeHHS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
Jpyroil cTOpoHbl, POPMHUPYET JOrHUECKOe U aOCTPAKTHOE MBIIUIEHHUE OOYYarolIUXCs Ha YPOBHE,
HEOOXOAUMOM JJIsi OCBOEHUSI MH(POPMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH M APYTHX
TUCHUIUIMH. B pamkax AaHHOTO y4eOHOro Kypca oOydarouiyecs OBJIaJIEBAlOT YHHBEPCAIbHBIM
S3BIKOM COBPEMEHHOH HayKH, KOTOpas (GOpMyIupyeT CBOU JOCTIKEHHS B MaTEeMaTHUECKOH (opme.

VY4eOublii Kypc anreOpbl W Hayal MaTEeMaTUYECKOTO aHajiu3a 3aKJaJbIBaeT OCHOBY JUIS
YCIICIITHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OMOJIOTUHN, TOHUMAaHUsI OCHOBHBIX TCHICHIIHIMA
pa3BUTHUS SKOHOMHUKHA M OOIIECTBEHHOH »HW3HU, MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX
UQPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIIOJIb30BaTh WX JUISl JAITBHEUIIETro
o0Opa3oBaHMs U B MOBCEAHEBHOM *KH3HU. B TO ke BpeMmsi oBiajieHue aOCTPAKTHBIMH M JIOTUYECKU
CTPOTUMH KOHCTPYKIMSIMH ainreOpbl ¥ MaTeMaTHYECKOTO aHAIM3a Pa3BUBAET yMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh UICTHHHOCTb, JI0KA3bIBATh YTBEPKICHUS C MMOMOIIBI0 MHIYKIIUU U
paccyknath JIEAyKTUBHO, HCIOJB30BaTh OOOOIICHME M KOHKPETH3alWIo, a0CTparupoBaHHE H
aHaJIoTHI0, (OpMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xone wm3ydenusi ydeOHOro Kypca «Anrebpa M Havaisa MaTeMaTHYECKOTO AaHAJIHM3a»
oOyuaroluecsi TMOJIy4alOT HOBBIA OMNBIT pEHICHHUS MPHUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
MMOCTPOCHHUSI MAaTEMaTHYECKMX MOJCIEH peaTbHBIX CUTYyallud, HWHTCPHPETAIMH ITOJTYYCHHBIX
pelIeHni, 3HAKOMATCS C MPUMEpaMU MaTEeMaTHYECKUX 3aKOHOMEpPHOCTEH B HpHUpojie, HAyKe U
HCKYCCTBE, C BBIIAOIIUMUCS MATEMATHYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHblii Kypc o00nagaer 3HAYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIIMAIOM, KOTOPBIN
peanm3yercss Kak depe3 Y4eOHBIH Marepuan, CHOCOOCTBYIOUIMA (HOPMUPOBAHHIO HAyYHOTO
MHUPOBO33PEHHUs, TaK U Yepe3 crerupuKy yueOHOU NesTeNbHOCTH, TPpeOyoel Mpoa0KUTENbHON
KOHIICHTPALlMU BHUMAaHUSI, CAMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IOTyUYEeHHBIN
pe3yibTar.

B ocHoBe Mmerommkm oOydueHHs] anreOpe W HadajlaM MaTeMaTH4YeCKOro aHaliu3a JICKHT
JesITeIbHOCTHBIN MPUHITUT O0y4YEeHUSI.

B crpykType yueOHOro Kypca «Anredpa M Havajga MaTeMaTHYECKOTO aHAIM3a» BBIJIEIICHBI
CIIeyIOIINe CoAepkKaTelbHO-MeToAnueckue IuHuU: «Yucna u BbUHUCICHUS», «DYHKIHH U
rpadukmny, «YpaBHEeHUs U HepaBeHCTBa», «Hauama maremaTtnueckoro anaiuza», «MHOXecTBa U
noruka». Bce OCHOBHBIE COMEPKATENBHO-METOUYECKHE JIMHUN U3YYalOTCs Ha MPOTSKEHUH JIBYX
JeT o0ydeHUs] Ha ypOBHE CPEIHEro o0Iero oopa3oBaHUs, €CTECTBEHHO IOMOJNHAS APYT Apyra u
MOCTETIEHHO HACHIIIAsACh HOBBIMH TeMaMHU U pasnenamu. J[aHHBIM y4eOHBIM Kypc SBIsSETCS
WHTETPATUBHBIM, ITOCKOJBKY OOBEOUHSIET B cede COMepKaHWe HECKOIBKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TaKUX Kak anredpa, TPUTOHOMETpHS, MaTeMaTHYECKH aHalIu3, TEOPUS MHOXKECTB,
MaTeMaThdeckas joruka u japyrue. [lo Mepe Toro, kak oOydaromuecs: OBIAIEeBalOT BCE Oolee
IIUPOKMM  MaTeMAaTUYECKUM  ammapaToM, y  HUX  TOCIEAOBaTelbHO  (OpMHUpPYETCS
Y COBEPIICHCTBYETCSI YMEHUE CTPOUTHh MAaTEeMaTHYECKYIO MOJIETh PEalbHOW CHUTYallud, IIPUMEHSATh
3HAHUSA, TIOJNIyYEHHBIE TPU M3YUYEHUH Y4YEOHOTO Kypca, [UIsl peIIeHHs CaMOCTOATEIbHO
chopMyTUPOBAaHHON MaTeMaTHYECKOM 3a7a4d, a 3aTeM UHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOAUYECKasT TMHUS «HuCna U BBIYHMCICHUS» 3aBepiiaeT (GpopMupoBaHUE
HABBIKOB HCIIOJIB30BAaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpemHero ooOiero odpa3oBaHusi 0co00€ BHHUMAaHHE YIAEISAETCS
(GOpPMHUPOBAHNIO HABBHIKOB PAIMOHATBHBIX BBIYMCICHHUN, BKIFOYAIOIIMX B CeOsl MCIIONB30BaHUE
pa3nuYHbIX (opM 3amUcCH uYMcIa, YMEHHE JeNaTh NPUKHUAKY, BBIMOIHATH MNPUOMIKEHHBIC
BBIYHCJICHHS, OICHWBATh YHCIIOBBIC BBIPAXKCHHS, padOTaTh ¢ MAaTEMaTHYCCKUMH KOHCTaHTAMH.



3HaKOMBbIE O0YYarOIUMCSI MHOKECTBA HATYPaJbHBIX, IEJBIX, PAllMOHATIBHBIX U JIEHCTBUTEIBHBIX
4ucesl JOTOJHSIOTCS MHOMKECTBOM KOMIUIEKCHBIX 4YMCEl. B KakIoOM U3 O3THX MHOMKECTB
paccMaTpuUBalOTCS CBOWCTBEHHBIE €My cHElM(UYECKHE 3aJaud M OIEpaluH: [eJICHHE Halelo,
ONIEPUPOBAHUE OCTATKaMU HA MHOXKECTBE LEJBIX YHCEN, OCOOble CBOMCTBA PALMOHAIBHBIX U
UppalMOHATBHBIX YHCeN, apu(METHUECKHE OIEpalli, a TaKKe M3BJICUCHHUE KOPHS HATYpaJbHOMN
CTCIICHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Mcell. biaaromaps mocienoBareabHOMY PacIIMPEHUIO Kpyra
HCIIOJIB3YEMBIX YHCENI U 3HAKOMCTBY C BO3MOYKHOCTSIMU UX NPUMEHEHHUs Ul PELICHUS PA3IMYHbIX
3aa4 pOpMUpPYETCsl IPEICTABICHUE O €IUHCTBE MaTeMaTHKH KaK HAyKU U €€ pOoJM B MOCTPOECHUU
MoJieJiel pealbHOrO MUPA, IIHUPOKO UCHOIb3YIOTCS 00001EeHNEe U KOHKPETU3aIHS.

JIuHns «YpaBHEHHS M HEPABEHCTBA» pEAIN3YyeTCsd Ha MPOTSKEHUU BCEro OOydeHHUs Ha
YPOBHE cpenHero ooOmero oOpa3oBaHus, IIOCKOJIbKY B KaxkaoMm pasgene [IporpaMmsl
IIPEJYCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3a4ad. B pesynbrare oOydwaromumecs OBJIAJEBAIOT
pa3sIMYHBIMM ~ METOAAMM  PELIEHUS  PALMOHAIBHBIX, HMpPPALMOHAIbHBIX, I10KA3aTEJIbHbIX,
Jorapu(MUUECKUX M TPUTOHOMETPUYECKUX YpPaBHEHMH, HEPABEHCTB M CUCTEM, a TaKKe 3ajad,
coxepxammx Imnapamerpsl. llosydeHHbIE yMEHUS LIMPOKO HCIONIB3YIOTCA IIPU MCCIIEIOBAHUU
(GyHKUIMH ¢ TOMOIIBIO MPOU3BOJHOM, MPU PELICHUH MPUKIAAHBIX 3a]ad U 3a/la4 Ha HAXOXJECHUE
HanOONBIIMX ¥ HAaWMEHBIINX 3HA4YeHWH (QyHKUuU. [laHHas conepkarenbHas JHHUS BKIIOYAET B
ce0s Takke (QOpMHUpPOBAaHHME YMEHHMHM BBINOJHATH pacu€Thl 1o (opmynam, MpeodpazoBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUN, a TaKKE BBIPAKECHUH,
COZiepKalIMX CTeNeHu U Jjorapudmsl. biarogaps u3yueHuro ainreOpandyeckoro matepuana
IIPOUCXOJUT  JaJIbHEHIIEE pPa3BUTHE  AITOPUTMUYECKOTO M aOCTPAKTHOIO  MBIIUICHUS
oOyyaromuxcs, (pOpPMUPYIOTCSI HaBBIKM JAEAYKTUBHBIX pacCyXIEHHH, paboThl ¢ CHMBOJIbHBIMU
dbopmamu, MpencTaBieHHUs] 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJIE PABEHCTB W HEPABEHCTB.
Anrebpa npeiaraer 3Qp¢GeKTUBHbIE UHCTPYMEHTHI Ul PELICHHUS MPAKTUYECKUX M €CTECTBEHHO-
Hay4HbIX 33124, HAIJISAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKA HAYKU.

ConepxatenbHo-MeToandeckas JuUHUS «DYHKUMU U TpaQuUKH» TECHO IeperuieTaeTcss ¢
JAPYTUMH JTUHHUSIMHA y4e€OHOTO Kypca, OCKOJIBKY B KaKOM-TO CMBICIIE 331aéT MOCIIE0BATEIIEHOCTh
u3yuyeHus: Marepuana. V3ydyeHue  CTENEHHOH, IOKa3aTeNbHOW, Jorapugmuyeckod U
TPUTOHOMETPUUECKUX (YHKIMM, X CBOMCTB U IpadMKOB, UCIONb30BaHUE (QYHKIUHN JIJIS pelIeHUs
3aja4 U3 APYrux y4eOHBIX MPEJAMETOB U PEalTbHOM JKU3HU TECHO CBSA3aHO KAK ¢ MAaTeMaTHYECKUM
aHAJIM30M, TaK U C PELIEHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 00bIIOoe BHUMaHUE yaeseTcs
(GOpMHPOBAHHIO YMEHHS BBIpaXKaTh (OPMYJIaMU 3aBHUCUMOCTH MEXIY Pa3IMYHBIMU BEIWYHMHAMH,
UCCIIEeIOBaTh MOJIyYeHHblE (YHKIMH, CTPOUTh UX TIpaduku. Marepuan 3Toil conaepkarenbHON
JIMHUM HAalleJIeH Ha Pa3BUTHE YMEHHUN U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3IM4YHON (opMe: aHaIUTHUECKOH, rpaduueckoil n cioBecHoW. Ero msydenue
CIOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K OO0OOIIEHUIO WU
KOHKPETH3aLlM1, UCIIOJIb30BAHUIO aHAJIOTHM.

CopepxarenpHas nuHMS «Hadana maTeMaTHYecKoro aHalin3a» IO3BOJIET CYIIECTBEHHO
pacIIpUTh KPYr Kak MaTeMaTUYECKUX, TaK U MPUKIIATHBIX 3a/1a4, JOCTYNHbBIX 00y4YaroUMMCs, TaK
KaK y HHUX MOSIBIIETCS BO3MOXHOCTb CTPOUTH TIpaUKU CIOXKHBIX (YHKLUUH, ONpenenirTh HX
HauOOJbIIMEe U HAUMEHbIIUE 3HAYEHUS, BBIUUCIATH IUIOMAIU (GUryp u oObEMBI Tell, HaXOIUTh
CKOpPOCTM M YCKOpPEeHMsI mponeccoB. JlaHHas coiepXaTeinbHas JMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH MOCTPOCHMSI MAaTEMATHYECKUX MOJENEH peajbHbIX CUTYallMi, O3BOJISET HAXOAWUTH
HaWIy4dlllee pEUIeHUWEe B MPUKIAAHBIX, B TOM YHCIE COLMAJIbHO-DKOHOMHYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAMHM MAaTEMAaTHYECKOIO aHajlu3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,
(bopManbHO-IOTMYECKOTO W KPEaTHMBHOTO MBIIUICHUS, (OPMUPOBAHHIO YMEHHH pacro3HaBaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe MU HcKyccTBe. OOyuwaronipecs y3HAKOT O
BBIJIAIOIINXCS PE3yJIbTaTax, MOJYYEHHBIX B XOJ€ DPa3BUTHS MaTeMaTHKM Kak Haykd, U 00 HX
aBTOpax.

ConepxaTtenbHO-MeToAnYecKas JTUHUSA «MHOXKECTBa U JIOTUKA» BKIIIOYAET B Ce€0s 3J€MEHTHI
TEOPUM MHOXKECTB W MaTEeMaTH4YECKOM JIOTMKU. TeOopeTMKO-MHOXXECTBEHHBIE IPEICTaBICHUS



MIPOHU3BIBAIOT BECh KypC MIKOJILHON MaTeMaTUKU U TpeJIaraloT Haubosee YHUBEPCaIbHBIN S3bIK,
OOBCTUHSIOMNK BCe pa3/ienbl MaTeMaTHKH W e€ TPHUIOKCHHWH, OHM CBS3BIBAIOT pa3HbIE
MaTEeMaTHYeCKHe JWCIUILIMHBI M WX MPWIOKECHHUS B eAuHOEe Ienoe. [lodToMy BaxkHO [aTh
BO3MOYKHOCTh OOYYalOIIEMyCsi TIOHUMAaTh TEOPETHKO-MHOXECTBEHHBIH SI3bIK  COBPEMEHHOU
MaTEMATHKU M HCIOJIL30BaTh €r0 JUISl BBIPAKEHUS CBOMX MBICICH. J[pyruM BakKHBIM MPU3HAKOM
MaTeMaTUKU KaK HAyKH CIeAyeT IpPU3HATh CBOWMCTBEHHYIO €H CTpOTOCTh OOOCHOBAaHUH U
CIIEZIOBAaHHE OIpPENEIEHHBIM TPaBHJIAM IOCTPOCHHS JO0KA3aTENbCTB. 3HAKOMCTBO C 3JEMEHTaMH
MaTEeMaTHYECKOW JIOTMKH CIIOCOOCTBYET Pa3BHTHIO JIOTUMECKOTO MBIIUICHHUSI O0yJaroIIuXcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKIIEHUS Ha OCHOBE JIOTMYECKHX TPaBUi, (GOPMHUPYET HABBIKU
KPUTHYECKOTO MBIIIICHHSL.

B yuebHOM Kypce «Anrebpa W Hayalla MAaTEeMaTUYECKOTO aHAIIM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOACITUPOBAHUS, KOTOPBIE TIPU3BAaHBI CITIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MMOCTPOCHHSI MOJIETICH pEaIbHBIX CUTYallui, MCCIEAOBAHUS ITHX MOJENEH C IMOMOIIBIO armapara
anreOpbl 1 MaTEMAaTUYECKOTO aHAJIN3a, HHTEPIPETAIMH TTOTYICHHBIX PE3y/IbTaToB. Takue 3alaHusl
BIICTCHBI B KOXKBIHA U3 Pa3ICIIOB MPOTPaMMBbI, TOCKOJIBKY BECh MaTepHall yaeOHOTO Kypca IUPOKO
UCTIOJB3YETCsl U PEUICHHUS MPUKIAJHBIX 3a1ad. [Ipu penieHnu pealbHbIX MPAKTHYECKUX 3a7ad
oOyyaromuecsi  pa3BUBAIOT  HAOMIOJATENbHOCTh, YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HUCIOJIb30BATh AHAJIOTHIO, 0000IATh W KOHKPETU3MPOBATH MPOOJIEMY.
JlesiTensHOCTh TIO  (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 3aJad OpPraHW3yeTcs B
mporecce U3yYeHHs BCEX TEM YUeOHOTo Kypca «AJredpa U Hayajia MaTeMaTUIeCKOTO aHaIu3ay.

Ha nsyuenme yueOHOTo Kypca «AnreOpa M Hadajsa MaTeMaTHYECKOTO aHaJIM3a» OTBOIHUTCS
340 gacos: B 10 kmacce — 170 gacos (5 ywacoB B Henemo), B 11 kmacce — 204 yaca (6 gacoB B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Yucs1a ¥ BBIYUCICHUA

Pammonaneubie uncna. OOBIKHOBEHHBIE U JECATUYHBIE IPOOU, MPOICHTHI, OCCKOHEUHbBIC
nepuoandeckue apodbu. [IpumeHenune Apodel M MPOLEHTOB JUIS PELISHUS MPHUKIAAHBIX 3a7a4d Hu3
Pa3IMYHBIX OTpacCiell 3HAaHUW U PeaJbHON KU3HU.

JleiicTBuTenbHble 4Hcla. PainoHanbHbBIE W UppalMoHajbHbIe uYHcha. Apudmerndyeckue
ONnepaluyu € JEHUCTBUTEIBHBIMU 4YMCIaMH. MOZAyib AEHUCTBUTEIBHOTO 4YMCIA M €ro CBOMCTBA.
[TpubnmxEHHBIE BRIYUCICHUS, TIPABUIA OKPYTIICHUS, TPUKUIKA U OIEHKA pe3yIbTaTa BEIUMCICHHM.

Crenenp ¢ nenbiM nokaszareneMm. bunom HbroTona. Mcnonb3oBanue noaxonsiiei (hopMbl
3aluCH IUCTBUTENBHBIX YUCEI U1l pEHICHUs] TPAaKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHbIX.

ApudpmeTrueckuii KOpeHb HaTypalbHOW CTENEHH U €ro CBOWCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JIEUCTBUTEIbHBIM
ITOKA3aTENEM.

Jlorapudm uncna. CoiictBa jorapudma. JleciTHuHbIe U HaTypaJbHbIE JIOTAPU(MBIL.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHBIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsA-cleNcTBUsA. HepaBeHCTBO, pelieHre HepaBeHC TBa.

OCHOBHBIE METObl pELICHHs IeNbIX U APOOHO-pAllMOHAIBHBIX YpPaBHEHUH M HEpaBEHCTB.
MHorowieHsl OT OJJHOM NepeMeHHOH. JleneHrne MHOroYwieHa Ha MHOTOYJIEH ¢ ocTaTkoMm. Teopema
besy. MHorouniens! ¢ neiasiMu kodddunrentamu. Teopema Buera.

[IpeoOpa3oBaHUs YMCIOBBIX BhIPAKEHHM, COIEPIKALINX CTENEHH U KOPHH.

WppanmonansHble ypaBHeHNA. OCHOBHbBIE METOABI PELICHHUS UPPALIMOHATIBHBIX YPABHEHHH.



[TokazaTenbHble ypaBHeHUss. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX YPABHEHHI.

[IpeobOpazoBanue BhIpaXKEHUMN, COIEPKAIINX JTOTaPUPMBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/IbI PEILICHHS JTIOTapU(PMUUECKUX YPaBHEHHH.

Pemienue cucrteM JMHEHHBIX YpaBHEHUU. Marpuua CUCTEMbl JIMHEHWHBIX YpPaBHEHUU.
Onpenenurens MaTpulipl 2X2, €ero reOMETpUUECKUNA CMBICI U CBOWCTBA, BBIUMCIIEHUE €I0 3HAUYEHUS,
[IPUMEHEHUE ONPEAEIUTENS UIsl PEIICHHS] CUCTEMbI JINHEWMHBIX YpaBHEHUW. Pernienue npukiiagHbix
3a/a4 C IIOMOIIBI0 CHCTEMbl JIMHEHHBIX YypaBHeHuMW. lcciienoBaHue ITIOCTPOCHHONM MOJENH C
MIOMOILIBO MAaTPHI U ONIPEACIIUTENEH.

[TocTpoeHHEe MaTeMaTHYECKUX MOJCIICH PEAJIbHOW CUTyallud C IIOMOIIbI0 YPaBHEHUH H
HepaBeHCTB. [IpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3aJad U 3a7ad
U3 PA3IMYHBIX 00JIACTEH HAYKU U pEaIbHOM KHU3HH.

DOYyHKUMH U TPaPUKU

@OyHkiusa, crnocodbl 3amaHus (QyHKUuU. B3ammuo oOpatHbie (yHKiuu. Kommnosunus
dbynkumii. ['paduk Gynkiuu. DnemenTapabie mpeoOpazoBanus rpad@UKoB GYHKIIAN.

OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHWi ¢QyHkumu. Hymm ¢ynkumu. IIpomexyrku
3HAaKOMOCTOSAHCTBA. U&THhie u Heu€THble (yHkuuu. I[lepuommueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (YHKIIMU. MakcuMyMbl U MUHUMYMbl (pyHknmu. Haumbombiee w HawmMeHbIIEe
3HaueHUs QYHKIIMH Ha TPOMEKYTKE.

JluneiiHast, KBaJpaTU4YHas W JPOOHO-TMHEWHHAs (YHKIUU. DJIEMEHTapHOE HCCIEeNOBaHHE U
MIOCTPOCHUE UX IPAPUKOB.

CrenenHass (yHKIUS C HATypalbHBIM W IE€IbIM ToKkaszareneM. EE cBoiictBa u rpaduk.
CpoiicTBa U rpaduK KOpHS N-Oi CTENEeHUW Kak (PYHKIMHU OOpaTHOM CTENEeHH C HaTypalbHBIM
[IOKA3aTEeJIEM.

[TokazarenbHast u morapudmuueckas (yHKIUH, UX CBoicTBa M rpaduku. Vcmonb3oBaHue
rpadukoB PyHKUNN I pEeLICHUs] ypaBHEHUI.

OyHKIMOHATBHBIE 3aBUCUMOCTH B peajbHBIX Ipoleccax U sBIeHUsX. ['paduku pearbHBIX
3aBUCHMOCTEHN.

Havana maTteMaTH4ecKoro aHajimsa

ITocnenoBaTeabHOCTH, CIIOCOOBLI 3adaHHus IOCIEI0BATENLHOCTEH. MeTon MaTeMaTHYeCKOn
WHIYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEI0BATEIbHOCTH. VICTOpUS BO3HUKHOBEHUS
MaTEeMaTHYECKOIo aHaJIn3a KaK aHalln3a OECKOHEYHO MaJbIX.

ApudmeTnueckas U reoMeTprueckas rnporpeccuu. beckoneuno yObIBaromas reoMmeTpudeckas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPpUUYECKOW Tmporpeccuu. JIuHEeWHbI u
9KCIMIOHEHIMAIBHBIA pocT. Yucno e. @opmyna cloKHBIX MpoLeHTOB. Vcnoib30Bannue mporpeccun
JUIS pellieHus] peabHBIX 3a7au IPUKIIAJHOTO XapaKTepa.

HenpepriBable (yHKIIMK U uX cBolicTBa. Touku pa3pbiBa. ACUMOTOTHI TpaduKOB (HYHKIUH.
CpolicTBa (QyHKIMI HENpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBaJOB JUIsl PElIEHUS HEPaBEHCTB.
[IpuMmeHeHne CBOMCTB HEMIPEPHIBHBIX (DYHKITU JIJIsl pEIICHUS 3a/1a4.

[lepBas u BTOpas mpou3BoaHbIe PyHKIMU. OmnpeaeneHne, TEOMETPUUECKUN U (PU3UUECKHI
CMBICJ IPOU3BOIHOM. YpaBHEHHUE KacaTenbHOU K rpaduky QyHKIIHH.

[Ipon3BonHbIe 3n1eMeHTapHbIX QyHKIMHA. [Ipon3BoaHass cyMMBbI, TPOU3BENEHNUS, YACTHOTO U
KOMITO3UITUHU (DYHKITHIA.

MHo:xecTBa U JIOTUKA

MHoOXecTBO, Onepaly HaJl MHOXXECTBaMHU M HMX CBoMcTBa. J(uarpammel Diinepa—BenHa.
[IpumeHeHne TEOpPEeTUKO-MHOKECTBEHHOIO amnmapara s OIHMCAHMS pealbHbIX MPOLECCOB H
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YIEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOr0 O0OBEKTa, CIEACTBHE, J0Ka3aTeIbCTBO,
PaBHOCUJIbHBIE YPaBHEHHS.

11 KJIACC



Yncsa v BbIYUCIEHUSA

Harypaneuble u unensle uyucna. llpumeHeHne NDpPU3HAKOB JENMMOCTH LENBbIX YHCET,
HanOonbpImi obuwii nemurens (manee — HOJl) u nammensiiee obmiee kpatHoe (naitee — HOK),
OCTAaTKOB IO MOJYJII0, aliropuT™Ma EBKnnaa u1s pemeHns 3a4a4 B LEJIbIX YUCHIAX.

KommiekcHpie uymcnma. AnreOpandeckas M TPUTOHOMETpHUYECKass (OpPMBI  3amUCH
KOMIUIEKCHOTO 4HuCia. Apu(pMeTHUeCKHUe OMepanuu ¢ KOMIUIEKCHBIMU unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHMCEJl Ha KOOpAMHATHOM muiockoctu. Popmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO uucia. [IpuMeHeHue KOMIUIEKCHBIX YHMCEN Ui pelieHus (U3NYECKUX U
F€OMETPUYECKHX 3a/1a4.

YpaBHeHHsI M HEPABEHCTBA

Cucrema U COBOKYIIHOCTb YpaBHEHUN U HEPAaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U CHUCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKHX YypPaBHEHUN C TMOMOIIBI0 TPUTOHOMETPHUYECKOM
OKPY’KHOCTH. Pernienne TpuroHoMeTpuyecKux HEpaBEHCTB.

OCHOBHBIE METO/bI PELLIEHUS TIOKA3aTENbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPALIUOHAIbHBIX HEPABEHCTB.

OCHOBHbBIE METO/BI PELIEHHS] CUCTEM M COBOKYIHOCTEW pallMOHAJIbHBIX, UPPAllMOHAIbHbIX,
MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX YPABHEHHIA.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMaTUYECKUX 3a]a4 U 3a7a4
U3 pa3aMyHbIX 00JacTel HAyKH U peasibHOM KU3HU, MHTEPIIPETALINS [TOJIyUEHHBIX PE3YyJIbTaTOB.

DOYyHKUMH U TPaPUKU

I'papux xomnosmnmu QyHKIMA. ['eomerpuyeckre o0pasbl ypaBHEHHH W HEpaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

I'paduueckue MeTonbl pelIeHUs] YpaBHEHUH M HEpaBEeHCTB. | paduyeckre METOABI peuIeHus
3a/1a4 ¢ mapaMeTpaMu.

Ucnons3zoBanne rpadukoB GyHKIMA JUIsI WCCICAOBAHHS TPOIECCOB M 3aBUCUMOCTEM,
KOTOpPbI€ BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEJAMETOB U PEeAIbHOM KHU3HH.

Hayana maTteMaTH4ecKoro aHajmsa

[IpuMeHeHHe MPOU3BOAHON K MCCIENOBAHUIO (DYHKIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO 3HAYECHU N HEMPEPHIBHON (DYHKIIMH HA OTPE3KE.

[IpuMmeHeHNne MPOU3BOAHOM I HAXOKAEHUS HAWIYYLIEro PEIICHUs] B IPUKJIAJHBIX 33a4ax,
JUISL OIIPEJICNIEHNS CKOPOCTH M YCKOPEHUs IIpolecca, 3aJaHHOro (popMysIon Wil rpapuKoMm.

IlepBooOpasHasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. IlepBooOpa3Hble 3J€MEHTapHBIX
¢bynkuil. [IpaBuina HaxoXaeHHs IEPBOOOPA3HBIX.

Wuterpan. I'eomeTpruueckuii cMbIca MHTErpajia. Beruncienue onpenenéHHoro HHTerpaa 1no
dhopmyne HeroTona-JleitoHua.

[IpumeHeHne wuHTerpana Uil HAXOXKICHUS IUIOMAAeH IUIOCKMX GUryp H 00BEMOB
F€OMETPUUYECKUX TEJI.

[Tpumepsr pemenuit auddepeHInanbHBIX ypaBHEHUH. MaremaTuyeckoe MOJeNupOoBaHHE
peasIbHBIX MPOLIECCOB C MOMOUIbIO AUPPEpEeHIINATbHBIX YPAaBHEHUH.

IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YI'JIVBJIEHHBIM YPOBEHb) HA YPOBHE
CPEIHEI'O OBLUIEI'O ObPA3OBAHUIA

JInuyHOCTHBIE pe3yabTaThI
1) rpa:kIaHCKOro BOCIIMTAHMSA:



cOPMUPOBAHHOCTh ~ TPAXKIAHCKOM  TO3UIMH  OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOro OOIIECTBA, MPEACTaBICHHE O MAaTeMAaTHYEeCKHUX OCHOBaX
(YHKIIMOHUPOBAHMSI PA3NMYHBIX CTPYKTYp, SIBICHHI, TMPOLEIyp TpPaKIAHCKOTO 0OIIecTBa
(BBIOOPBI, OMPOCHI W JIPyroe), YMEHHE B3aMMOJICHCTBOBATh C COITMAIBHBIMH HWHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKONW TPaKJAHCKOH HIACHTUYHOCTH, YBKEHHUS K MPOILIOMY H
HACTOSIIIIEMY POCCHUUCKOW MaTeMaTUKH, IIEHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM POCCHUCKHX
MAaTEMaTUKOB U POCCUUCKON MAaTEMATUYECKON IKOJIbI, UCIIOJIb30BAaHUE ATUX JTOCTUKEHHUMN B IPYTUX
HayKax, TeXHOJIOTHAX, chepax YIKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSI:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUCKOrO Hapoja, chOPMUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHWUsI, ITUYCCKOTO TIOBECHUSI, CBSI3aHHOTO C MPAKTHYECKUM ITPUMEHEHUEM JIOCTIKEHHI HAYKH
U JICATEIbHOCTHIO YIEHOT0, OCO3HAHUE JTMIHOTO BKIIAA B TIOCTPOCHHE YCTOWYUBOTO OYIyIIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

9CTECTUYCCKOC OTHOMICHHEC K MHUPY, BKIIOYAAd 3CTCTUKY MATCMATHUYCCKUX 3aKOHOMCpHOCTeI7[,
00BEKTOB, 3aja4, pEIICHUH, PacCyKICHHUM, BOCIHPHMMYMBOCTE K MATEMAaTHYECKUM acIeKTam
Pa3JIMIHBIX BUAOB UCKYCCTBA,

5) ¢pu3HUecKOro BOCIUTAHUS:

C(bOpMI/IpOBaHHOCTB YMCHUSA NPUMCHATH MAaTCMATUYCCKHUEC 3HAHWA B MHTCPECAX 310pOBOIo 1
Oe3omacHoro oopasa KHU3HH, OTBETCTBEHHOE OTHOILICHUE K CBOEMY 3JI0POBBIO (310POBOE MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATUI U OT/AbIXA, pErysipHas Gu3ndecKasi akTHBHOCTB), (PU3NIECKOE
COBEPIICHCTBOBAHKE TIPH 3AHATHSX CIIOPTHBHO-03I0POBUTEIBHOMN IESATEIBHOCTHIO;

6) TPY/A10BOr0 BOCIIUTAHHUS

TOTOBHOCTh K TPY/Y, OCO3HAHHE LEHHOCTH TPYIOIIO0Ms, MHTEPEC K pasjiMuHbIM chepam
npoeCCHOHATLHON AEATENbHOCTH, CBS3aHHBIM C MAaTEMAaTHKOH W €€ NPHIOKEHUSIMH, YMEHHUE
COBEpIIATh OCO3HAHHBINA BBIOOP Oyayiiel mpodeccuu U peatn30BbIBaTh COOCTBEHHBIE KU3HCHHBIC
IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMaTHYeCKOMY OOpa3OBaHUIO W CaMOOOPa30BAHUIO Ha
NPOTSHKEHUH BCEH KHM3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHHH MPAKTHUYCCKHUX 3a1a4
MaTeMaTHUECKOU HAIpaBJICHHOCTU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHMUSI:

C(bOpMI/IpOBaHHOCTI) SKOJIOTHUECKOU KYJbTYPBHI, IIOHUMAHUEC BIIUAHUA COUAJIBHO-
HKOHOMHYECKUX TPOIECCOB Ha COCTOSHHE TPUPOTHON M COLNMAIBHON Cpeabl, OCO3HAHHE
r7100aJIbHOTO XapakTepa SKOJOTMYECKHX MPOOJIEM, OPHEHTAIUS Ha MIPUMEHEHHE MaTeMaTHYECKUX
3HAHWU JUIS PEIICHUS 3a]a4 B 00JACTH OKPYIKAIOIIEH Cpejibl, MJIaHUPOBAHNE MOCTYIKOB M OICHKH
MX BO3MOXKHBIX ITOCJIEICTBUM JIJISI OKPYXKAIOIIEH CPEMBL;

8) HeHHOCTH HAYYHOr0 MO3HAHUS

cpOPMHUPOBAHHOCTH MHPOBO33PEHHMSI, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKU U OOIIECTBEHHON MPAKTHKH, TOHUMAHWE MAaTeMAaTHIECKOW HayKH Kak c(epbl 4eTOBEYECKOM
ACATCIIbHOCTH, OTAaIlOB eé Pa3BUTHA U 3BHAYUMOCTHU IJI pa3BUTUSA HUBUIIU3AllUN, OBJIAICHUC A3BIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOW KyJIbTypod KaK CpeACTBOM IIO3HAHHWS MHpa, TOTOBHOCTH
OCYHICCTBIIATDH IMMPOCKTHYIO U UCCICIOBATCIIBCKYIO ACATCIIbHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jornueckue AecTBHSA:

BBISIBJIISITh M XapaKTEPH30BaTh CYIIECTBEHHBIE WPHU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUA MEXy TTOHSATHAMH, (POPMYITHUPOBATH ONPECIEHUS IOHATHH, YCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS NJsi OOOOIICHUS W CPAaBHEHUS, KPUTEPUHU
MMPOBOIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUpPOBaTh U IPeoOpa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIAITh MAaTEMaTHUECKUE 3aKOHOMEpPHOCTH, B3aMMOCBS3M M TNPOTHUBOpeunsi B (hakrax,
JAHHBIX, HAOIIOCHUSX U YTBEP)KJICHUSX, PEJiaraTb KPUTEPUH /ISl BBISIBJICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

JienaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITENIFHO JI0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUU (IIpsIMbIE U OT
IIPOTUBHOI'0), BBICTPAWBAaTh ApPryMEHTAlMIO, [PUBOAMTH IPUMEPbl U  KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKACHHSI U BHIBOJIBI;

BBIOMpATh croco0 pemeHus: ydeOHOW 3a1a4M (CpaBHUBATH HECKOJIBKO BapUAHTOB PEIICHHS,
BbIOMpaTh HanboJIee MOAXO NN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBareibckne 1elCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKUN HHCTPYMEHT MO3HaHUS, (HOpMyIHpoBaTh
BOMPOCHI, (UKCUPYIOIIME TNPOTUBOpPEUHE, MpOoOJieMy, YCTaHABIMBAThb HCKOMOE W JIaHHOE,
(dbopMUpPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MIPOBOJAUTH  CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,  MCCJIEAOBAHUE  I10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa, SBJICHHS, IPOILIECCa, BBIIBICHUIO
3aBUCHUMOCTEHN MeXy 00BbEKTaMu, SIBICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATh O0OOIIEHUS U BBIBOJBI [0 pPE3yibTaTaM IPOBEIEHHOTO
HAOJIOACHNUS, MCCIIEOBAHMS, OICHUBATH JOCTOBEPHOCTHh MOJYYEHHBIX PE3YJIbTAaTOB, BBHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MIPOLIECCA, @ TAKXKE BBIABUIATh MPEATIOIOKEHUSI O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH AePUIUTHI MHPOPMAINK, JTAHHBIX, HEOOXOAUMBIX JUIsl OTBETAa HA BOMPOC W IS
pellIeHus 3a/1auu;

BbIOMpaTh ~ MHQOpPMAIMIO W3  UCTOYHHKOB  pA3IUYHBIX  TUIIOB,  aHAJIM3UPOBATH,
CUCTEeMATHU3UpOBaTh U  HHTEPIPETHPOBATH HWH(GOPMALMIO pa3IUMYHbIX BHAOB U  Qopm
IIPE/ICTaBIICHMS;

CTPYKTYpUPOBaTh MH(POPMAIHIO, IPEICTABIATh €€ B pa3Iu4HbIX (OopMax, WIITIOCTPUPOBATDH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOSATENBHO CHOPMYITHPOBAHHBIM KPUTEPHUSM.

KoMmyHukaTuBHBIEe yHUBepcaibHble YyueOHbIe 1elicTBUS

Oo0menue:

BOCIIPUHUMATh U (DOPMYIHUPOBATh CYXKACHUS B COOTBETCTBHM C YCJIOBUSAMU U LEIIMU
O6HIGHI/I5[, SICHO, TOYHO, TpaMOTHO BI)Ipa)KaTB CBOIO TO‘IKy 3pCHI/15[ B YCTHI)IX U TIIHCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHHUS IO X0y PEIIeHUs 33a/1a4, KOMMEHTHPOBATh MOJTYyYEHHBIN pPe3yibTar;

B XOJe OOCYXJEHHUsS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOJIEMEI,
pemaeMoil 3amavM, BBICKA3bIBATH HJIEH, HAIEJICHHBIE HAa TIOUCK pEUISHHS, COIMOCTaBIATH CBOU
CYXKACHHSI C CYKICHHUSIMHU JIPYyrUX YYaCTHHUKOB JHaliora, oOHapyXUBaTh pa3iu4Me€ U CXOJACTBO
MO3UIUH, B KOPPEKTHOU hopMe HOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

Hpe)ICTaBJ'ISITI) peSYJ'H)TaTI:I peHIeHI/ISI 3a1a4u, BKCHepI/IMeHTa, HUCCIICIOBaHUAI, HpOGKTa,
CaMOCTOSITENTLHO BBIOUPATh (JOpMAT BBICTYIUICHUS C YUETOM 3aJad Mpe3eHTAIlMH U 0COOEHHOCTEH
ayTUTOPUH.

PeryasiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranusanus:



COCTABIIATh IIJIaH, aJTOPUTM pELICHHs 33Ja4yH, BBIOMpATh CIOCOO pelIeHHs C Y4ETOM
UMEIOIINXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BapHUaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb, YJMOLHOHAJIbHBIH HHTEJIEKT:

BJIJICTh HABBIKAMH IO3HABATENIFHON peQIIEKCHU KaK OCO3HAHUSI COBEPILACMBIX NEHCTBUU U
MBICIMTENbHBIX MPOLECCOB, UX PE3YyIbTAaTOB, BIAJETh CIOCOOAMHU CAMONPOBEPKU, CAMOKOHTPOJIS
rpolrecca U pe3yibTaTa peleHrs MaTeMaTHIeCKON 3a1a4u;

IIPEIBUIETh TPYIHOCTH, KOTOpPBIE MOIYT BO3HMKHYTH IIPM PEUICHUM 3ala4d, BHOCUTHb
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, MAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LENU M YCIOBUSAM, OOBSCHITH MPUYMHBI JTOCTHKCHHUS
WIA HEJIOCTHXKEHMsS pPe3ylbTaTOB  JESATEIbHOCTH, HAXOAWTh OWMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJIBHOCTD:

IIOHUMAaTh M MCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW W HMHIUBUAYAIbHOW pabOThl IpU
pemieHMM y4eOHBIX 3ajay, MNPUHUMATh L€db COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh
OpraHM3aIMI0 COBMECTHOH pabOTHI, paclpenensTh BHIbI padOT, JIOrOBApUBATHCS, OOCYKIATh
Ipolece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOJCH;

Y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (00CyXkIeHus, oOMEH MHEHHUH, «MO3TOBBIC
LITYPMBI» U UHBIE), BBIIOIHATh CBOKO YaCTh PA0OTHI U KOOPJMHUPOBATH CBOU JICHCTBUSA C IPYTUMHU
YJIeHaMU KOMaHJbl, OLEHUBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

INPEAMETHBIE PE3YJIbTATbBI

K xonny o6yuenus B 10 kiacce o0yyaronuiicst HoJayduT CIEIyIOIINE NPEIMETHBIE PE3YJIbTAThI 110
OTJENbHBIM TeMaM paboyeil mporpaMmsel ydeOHOro Kypca «Anredpa W Hayaja MaTeMaTH4YeCKOTo
aHaJIU3a»:

Yuciia 1 BbIYUCICHUSA:

CcBOOOJIHO ONEpPUPOBATH IMOHATHSAMH: pAallMOHAIBHOE 4YMCIO0, OECKOHEYHas IMepuondecKas
IpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCII0, MHOXKECTBA PALIMOHATIBHBIX M AEHCTBUTEIBHBIX YUCEl,
MOJYJIb ICICTBUTEIBHOTO YUCIA;

IPUMEHATh APOOU W MPOLEHTHI Ui pEeIleHUs] MPUKIAAHBIX 3a/a4 M3 pa3IM4yHbIX OTpacien
3HaHUH U PEaJbHOM )KU3HU;

IPUMEHATh NPUOMMKEHHBIE BBIUYMCICHUS, NpPaBUIa OKPYIJIEHUsS, NPUKUAKY M OLEHKY
pe3yJibTaTa BEIYMCIICHUI;

CBOOOJHO ONEpUpPOBATh IOHATUEM: CTENEHb C MLEeJIbIM II0Ka3aTeleM, HCIOIb30BaTh
MOAXOJALIYI0 (OpMYy 3amUCH JACUCTBUTEIBHBIX YHUCET JJIs PEIIeHHs MPAKTUYECKUX 3ahad u
IIPE/ICTaBICHNS JaHHBIX;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOO/THO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM IT0KA3aTelNeM;

CcBOOO/ZIHO ONEpUPOBATH MOHATUSAMU: JorapudmM 4Yucia, JECATHUYHbIE M HaTypaJibHbIE
JorapupMmbl;

YpaBHeHHSI U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, PaBHOCHJIbHBIC
YpaBHEHHUSI U yPAaBHEHUS-CIIEJICTBUS, pAaBHOCHIIbHbIE HEPABEHCTBA;

NPUMEHSATh PA3UYHBIE METOJbl pEIICHHs pPAUOHAIBHBIX W JpOOHO-paliMOHAIBHBIX
YpaBHEHU, TPUMEHSATh METOJI MHTEPBAJIOB sl pEIIeHHs] HEPABEHCTB;

CBOOOJHO ONEpUPOBATh IMOHATUSMHU: MHOTOWIEH OT OJHOW MNEPEeMEHHOH, MHOTOUJIEH C
1enbIMU KodhhulmeHTaMu, KOPHU MHOTOYJIEHA, TPUMEHSTH JeJIEHUE MHOIOYIEHa Ha MHOTOWIEH C
ocTaTKoM, TeopeMy besy u reopemy Buera muist pemenus 3anay;



CBOOOJHO  ONEpUPOBaTH MOHATHUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpulia,
ONpPEACNUTENh MATPULBl 2 X2 W €ro TIeOMETPUYECKHUA CMBICI, UCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 ais BBIYMCIEHUSI €ro 3HAYEHUS, NPUMEHATh OIPENCIUTENN s PELICHUS
CUCTEMBI JIMHEHHBIX YPAaBHEHHMH, MOJEIHMPOBATh DPEAIBHBIC CUTYyallUH C IOMOILIBIO CHCTEMBbI
JIMHEWHBIX YPAaBHEHUM, UCCIIE0BATh IIOCTPOCHHBIE MOJENIH C IIOMOIIBIO MAaTPUIl U OIIPENEIUTENEH,
UHTEPIPETUPOBATH OIYYCHHBIN PE3YNIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JIJIs TPeoOpa30BaHusl BEIPAKEHUI,

BBINOJIHATE IPe00pa30BaHMsl YUCIOBBIX BBIPAXKEHUH, COIEPKAIINX CTEIIEHN C PAllMOHAIBHBIM
IIOKa3aTeleM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJis IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH;

CBOOOHO ONIEpUPOBATh MOHATHAMU: HPPALMOHAIbHbIE, TIOKA3aTeIbHBIC U JIoTapu(MUIECKHe
YPaBHEHHMsI, HaXOJUTb MX DPEIIECHUS C IOMOIIBIO PAaBHOCWIBHBIX IEPEXONOB WIH OCYHIECTBIIAS
IIPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TPUTOHOMETpUYecKue  (GopMynbl Uil [peoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJHO  ONEpUPOBaTH MOHATHUEM: TPUIOHOMETPUYECKOE YypaBHEHHWE, IMPUMEHSTh
HE00X0UMBbIe (POPMYITBI JIJIsl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MO/JICJINPOBATh PeajbHbIC CUTYAllUH HA SI3bIKE aJIreOpbl, COCTABIATH BbIPAXKECHUS, YPAaBHEHHUS,
HEPABEHCTBA II0 YCIOBHMIO 3aJa4M, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
anrnapara anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: (YHKIMSA, CHOCOOBI 3ajaHus (YHKLUUH, B3aUMHO
oOpatHble (YHKIMHM, KOMIO3HMIHUSA (YHKIUHA, rpaduk (YHKINUU, BBHIIOIHATH DIIEMEHTApHBIC
npeoOpa3oBanus rpadukoB GyHKINN;

CBOOOJHO ONEpPUPOBATH MOHITUSAMHU: OOJACTH OINpPEACIICHUS] W MHOXXECTBO 3HAYCHHUU
GbyHKUIMHU, HYIU QYHKLNHU, TIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO ONEpPUPOBAaTh MOHATUAMU: YETHBIE M HEUYETHBbIE (YHKUUHU, [EPUOTUUYECKUE
(GyHKLIMH, TOPOMEKYTKM MOHOTOHHOCTHM (YHKIMHM, MaKCUMyMbl WU MHUHUMYMBI (DYHKIUH,
HauOoJbIlIee U HAaMMEHblIee 3HaueHNne (YHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpUPOBaTh MOHATUSAMH: CTEeNEeHHas (YHKIUS C HaTypajJbHBIM M IEJIbIM
MoKazaresieM, rpaguk CTeeHHON (YHKIUHM C HaTypalbHBIM U LIEJIbIM MOKa3aTeseM, rpaduk KopHs
N-oii cTeneHu Kak pyHKIMK 0OpaTHOM CTENEeHU ¢ HAaTYpaJIbHBIM ITOKa3aTelleM;

ONEpUPOBATh MOHATUSAMU: JIMHEHHas, KBaJgpaTHUuHas M JAPOOHO-IMHEHHas (QyHKUIWH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CcBOOOJIHO ONEpUpOBaTh MOHATHSAMM: IOKa3aTelbHas U Jorapudmuueckas (QyHKIMH, HX
CBOMCTBA U IpaMKH, UCIOIB30BATh UX I'papUKH [T PELICHUs YpaBHEHUH;

UCIOJIb30BaTh TIpa@uku (YHKUIUN JUIsl MCCIEAOBAaHUS IPOIECCOB U 3aBUCUMOCTEH MpHU
pelIeHnH 33734 U3 JPYyruxX Y4eOHBIX NPEJAMETOB M PeaJbHOM JKU3HHU, BBIpakaTh (opMyiamu
3aBUCUMOCTH MEXIY BEITMUYMHAMU;

Havajna maTeMaTH4eCKOro aHAJIM3a:

CBOOO/JIHO ONEpUPOBATH MOHATUSAMHU: apuUpMeTHUecKas M TeOMETpUYecKas Iporpeccus,
0eCKOHEeUHO YOBIBAIOIIas TeoMeTpUUecKas Mporpeccus, JUHEHHBIH M 3KCIIOHEHLUAIbHBIA pOCT,
(dbopMyIia CI0KHBIX MPOIIEHTOB, UMETh MPEACTABICHIE O KOHCTAHTE;

HCIIOJIB30BATh IIPOTPECCUU ISl PELICHUS PEAJIBHBIX 3a1a4 IIPUKIIATHOTO XapaKTepa;

CBOOOZIHO  ONepupoBaTh  MOHATHSIMH:  IOCIEAOBATEIbHOCTh,  CIIOCOOBI  3aJaHUs
[IOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPaHUYECHHBIEC IOCIEAOBATEIBHOCTH, MTOHUMAaTh OCHOBBI
3apO’KJIEHUS MaTEMaTHYECKOT0 aHaIM3a Kak aHain3a 0eCKOHEYHO MaJlbIX;

CBOOOJHO ONEpPHPOBATh MOHATUSMH: HENpepbIBHbIE (DYHKIMM, TOYKH pa3pbiBa rpagpuka
(GyHKIIMH, aCUMIITOTHI TpaduKa GyHKIUY;

CBOOOJHO OINEpUpPOBATh NOHATHEM: (YHKIMsS, HENpepbiBHAsT Ha OTpe3Ke, NPUMEHATh
CBOMCTBA HEMPEPHIBHBIX (PYHKIM ISl pelIeHUs 3a/1a4;



CBOOOJHO OIEPUPOBATH MOHATUAMU: TEPBasi U BTOpast MPOU3BOIHBIC (PYHKIINH, KacaTelbHas
K rpaduKy HyHKIHH;

BBIUUCIIATH IPOM3BOIHBIC CYMMBI, IPOU3BEACHHUS, YACTHOTO M KOMIIO3UIMH JIBYX ()YHKIIHIA,
3HATh POU3BOHbIC FTIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BATh TEOMETPUUYECKHUH U (PU3UUECKUI CMBICI IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOO/IHO OIIEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEPALIMU HAJl MHOKECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar s ONMCaHMWs PEaJIbHBIX IPOLECCOB U
SIBJICHH, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUpPOBaTh IOHATUAMHU: OIpEJEIEeHUe, TeOopeMa, YypaBHEHHE-CIEJICTBHE,
CBOWCTBO MaT€MaTHYECKOT0 00BEKTA, J0KA3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHUS M HEPABEHCTBA.

K xonmy oOyuenus B 11 Kkjacce oOydarOmMACS TOMYYUT CIACAYIOIIME IPEIMETHBIC
pe3yNbTaThl MO OTACTBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «AnredOpa W Hayaia
MaTeMaTUYECKOr0 aHAJIU3an:

Ymncia v BbIYUCIEHUSA:

CcBOOOHO OMEPHUPOBATh MOHITUSIMH: HATYypaJIbHOE U IIeJI0€ YHCIIO0, MHOXKECTBA HATypaIbHBIX
M LEJBIX YHCEeJI, UCMOJIb30BaTh MpHu3Haku aenuMocT 1enbix uncen, HOJl u HOK nHarypanbHbIx
yuCe JUIs pelleHus 3a7a4, IPUMEHATh anroput™m EBkinna;

CBOOOJIHO OTIEPUPOBATH MOHATHEM OCTAaTKa MO MOAYJIIO, 3aIIMChIBATh HATYypaJIbHbIE YUCIa B
Pa3IMYHBIX MO3ULMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YUCIIO U MHOKECTBO KOMIUJICKCHBIX YHCET,
MIPEJICTaBIATh KOMIUIEKCHBIE YHCIIa B allreOpandeckoi U TPUTOHOMETPUYECKOW opMe, BHIOTHSITh
apudmeTHUecKre oreparyy ¢ HUMU B H300paKaTh HA KOOPIMHATHON TUIOCKOCTH.

YpaBHeHNsI 1 HEPAaBEeHCTBA:

CBOOO/IHO OTIEPUPOBATH TOHATUSMHU: UPPAIMOHATBHBIC, TOKA3aTEIbHBIC U JIOTAPHU(PMUICCKIEC
HEPABEHCTBA, HAXOAUTh X PEIICHHS C IOMOUIbIO PABHOCUIIBHBIX I1EPEX0JI0B;

CBOOOJITHO OMEPUPOBATH MOHSATHUSAMU: CUCTEMa M COBOKYIMHOCTh YPaBHEHHUU M HEPABEHCTB,
PAaBHOCUJIbHBIE CHCTEMBI U CHUCTEMBI-CIIEICTBUS, HAXOJUTh PEIICHHUS] CUCTEMbl U COBOKYIHOCTEM
panMoHAIBHBIX, UPPALMOHATBHBIX, TTOKA3AaTEIbHBIX U JIOTApU(DMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pemars  paluoHalbHBIE, UpPpAlMOHATbHBIC, T[OKAa3aTelbHbIE, JOrapupMUUYECKHe U
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COAEPKAIIME MOAYJIH U TapaMeETPHI;

MPUMEHSITh rpaduuecKkre METOJbI JIsl pElIeHHs] YPaBHEHUN W HEPABEHCTB, a TaKXkKe 3a/1ay C
apaMeTpamu;

MOJIETTUPOBATh PEAIbHBIE CUTYAllUU Ha S3bIKE alreOpbl, COCTABIATH BHIPAKECHHUsI, ypaBHEHUS,
HEpAaBEHCTBA M MX CHUCTEMBl IO YCIOBHUIO 3aJa4yd, MCCIEAOBAaTh IOCTPOECHHBIE MOJEIU C
MCIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOJYUYEHHBIH pe3ynbTar.

DyHKIUHU U TPaQUKH:

CTPOUTH TpapUKU KOMIIO3ULIMK (PYHKIMA C TOMOIIBIO AJIEMEHTApPHOTO HCCIEAOBaHUA U
CBOMCTB KOMITO3HITUH JBYX ()YHKIIHIA;

CTPOUTH T€OMETPUIECKHE 00pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAMHATHOM IIIOCKOCTH;

MPUMEHATH (PYHKITUU JJI1 MOJCIIMPOBAHUS U UCCIIEAOBAHUS PEATbHBIX MPOIECCOB.

Hauvana maTemMaTn4yeckoro aHajamsa:

WCIIOIh30BaTh MPOW3BOIHYIO ISl UCCeA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI,

HaXOJUTh HAUOOIbIIICe U HAUMEHbIIIee 3HaYCHUS (PYHKIIMH HEMTPEPHIBHON HAa OTPE3KE;

WCIIOTB30BaTh MPOU3BOIHYIO JIJIST HAXOXKACHUSI HAWIYUIIETO PEIIeHUs B MPUKIATHBIX, B TOM
YHUCJIe COLMAIbHO-D)KOHOMUYECKHUX, 3aja4ax, JJIs ONpe/ieJIEeHUsI CKOPOCTH U YCKOPEHHs Ipoliecca,
3aIaHHOTO (POPMYJION MITH TPadUKOM;



CBOOOJHO OMEPHPOBATh MOHATHIMH: MEPBOOOpA3HAs, ONPEACNEHHBIA HHTErpaj, HaXOIUTh
MEPBOOOPA3HBIC JJIEMEHTAPHBIX (DYHKIMHA ¥ BBIUMCIATH WHTErpan 1o ¢opmyne HpioroHa-
Jletibuuma;

HAXOJIUTh IUIOMIA/IU TUIOCKUX QHUTYp U 00BEMBI TEJT C IOMOIIBIO UHTETPaIa;

UMETh TPEJICTABICHHE O MAaTEMaTHYeCKOM MOJCITUPOBAHUN HA MPHUMEpPE COCTaBICHUS
mudepeHIMaTbHBIX YPaBHEHUI;

peuiats MPUKIAJHBIE 3a7aud, B TOM YHCJIE COIHMAIBLHO-KOHOMHYECKOTO U (DPU3UYECKOro
XapakTepa, CpeICTBAMH MAaTEeMaTHYECKOTO aHAIIN3A.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne HaumenoBaHue pa3jiesioB u (undposbie)
KoHnTpoJbHbIe

padoTbI

n/n TEM MIPOrpaMMbl Bcero 06pa3OBaTeJIbHBIe

pecypcbl

MHOX%eCTBO
JENCTBUTENBbHBIX YU CEI.
MHoOro4yieHsl.
PannonaneHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHENHBIX YpaBHEHUH.

OyHKIUY U TpadUKy.
2 Crenennast GyHKIUSA C 19
IeJIBIM [TOKa3aTeNeM

Apudmerndeckuii KopeHsb N-
3 OU CTEIEHMU. 23 1
HppannonaibHble ypaBHEHUS

[Toka3zarenbHas GyHKIHUS.
[Toka3zarenbHbIE ypaBHEHUS

Jlorapudmuueckas GyHKIUS.
5 Jlorapudmuueckue 9
ypaBHEHUS

ITocienoBaTeIbHOCTH U
MIPOTPECCUH

HenpepoiBHbIE QyHKINH.

46 1
[IpounsBoaHas

[ToBTOpeHme, 0600IIEHNE, 20 4
CHCTEMATH3alMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB

10 ITPOT'PAMME 170 10




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBanue pa3jaesioB (undposbie)
KonTposbHbie
n/n H TeM NPOrpamMMbl Beero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
1 HccnenoBanue GyHKIUN ¢ 10
MOMOIIbIO TPOU3BOIHON
2 [TepBooOpa3Hast U HHTETpAI 14 1
HppanmonanbsHeie,
MOKAa3aTeIbHBIC U
4 35 2
norapudmuueckue
HEPABCHCTBA
5 KomruiekcHbie yncia 25 1
Harypanbnblie u 1einbie
6 P B 22
qrcna
Cuctembl palluoOHAIbHBIX,
UPPaAIMOHATILHBIX
7 MOKa3aTeIbHBIX U 17 1
norapuGpMUIEeCKUX
yYpaBHEHUU
8 3amaun ¢ mapaMeTpamu 18
IToBTOpenue, 0000IIEHNE,
9 P Het 63 4
CUCTeMAaTH3alHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB 204 9
I1O ITPOT'PAMME

[IpoBepsiembie TpeOOBaHMS K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
oOpazoBarenbHOM mporpammsl (10 kmacc) mo yueOHOMY MpeaMeTy «airedpa

Kon [IpoBepsiemble peIMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
POBEPSEMOTO cpeaHero oouero o0pa3oBaHus
pe3ynbraTa
1 Uucna 1 BBIYUCIIEHUA
11 OmnepupoBaTh MOHATHAMH: DPAlMOHATBHOE M JACHCTBUTEILHOE YHCIO, OOBIKHOBEHHAs M
' JeCATHYHAS IPOOb, TPOLICHTHI
1.2 BEInonHATE apupMeTHYeCKUe ONepaliy ¢ pallMOHABHBIMU U JICHCTBUTEIEHBIMH YUCIAMU
13 BBIMONHATS  TPUOJIMKEHHBIC BBIYHMCIICHHS, HCIOJB3Ysl TpaBUiia OKDYIJICHUS, JeNlaTh
' NPUKHUIKY ¥ OLICHKY pe3yJbTaTa BEIYHCICHHN
OmepupoBaTh MOHSATHUSMH: CTCIEHb C IENBbIM MOKa3aTeieM, CTaHaapTHas (opMa 3amicu
14 JCUCTBUTEIHLHOIO YHCIIA, KOPEHb HATYPAIBHOH CTENEHH; HCIIOIb30BAaTh ITOIXOIAIIYIO

dbopMy 3amucH TeHCTBUTENBHBIX YHCEI JJIS pEIIeHHS MPAKTUIECKUX 33124 U TIPE/ICTABICHHSI
JAHHBIX




OnepupoBath MOHATHUAMHU: CUHYC, KOCHHYC M TaHT€HC MPOW3BOJIBHOTO YTJIa; MCIOJIB30BaTh

15
3aIHCh MPOU3BOJIEHOTO yTJIa yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (QYHKINU
2 VYpaBHeHHSs U HEPABEHCTBA
21 OnepupoBaTh HOHSATHAMHU: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, LIEJNOE, PAaLMOHAIBHOE,
' MppaLrOHANIbHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE ypaBHEHHUE
29 BemonaATE  TpeoOpa3oBaHUS  TPUTOHOMETPUYECKMX ~ BBIpAKEHHMH W pemiaTh
' TPUTOHOMETPHUYECKIE YPaBHEHHS
BrimonHaTe npeoOpa3oBaHus LENBIX, PAlMOHANBHBIX W UPPALMOHANBHBIX BBIPAKCHUH U
2.3 pelaTb OCHOBHBIE THIBI LENbIX, PALMOHANBHBIX W HPPALMOHAIBHBIX YPAaBHEHHH H
HEPaBEHCTB
24 [IpyMeHsTh ypaBHEHUS M HEPAaBEHCTBA ISl PEIICHHS MaTeMaTHYECKUX 3a/1ad M 33/1a4 U3
' PasIUYIHBIX 00JacTe HAYKH U PeaTbHON KU3HU
MogenupoBaTs peanbHbIe CHUTYyallMd Ha S3bIKE aIreOpbl, COCTaBISATh BBIPAKECHUS,
25 YpaBHEHHUS, HEPaBEHCTBA II0 YCJIOBHIO 3aJadd, HCCIENOBaTh IOCTPOCHHBIE MOJIEIU C
WCIIOJIb30BaHHEM arlapaTa aireOpal
3 DyHKIINN U TpaduKu
31 OnepupoBath MOHATUAMU: (QYHKIUS, CIIOCOOBI 3aMaHus (PyHKIMHU, 00JIACTh ONPEICICHUS U
' MHO>KECTBO 3HaueHHH (HyHKINH, TpaduK HYHKINH, B3AUMHO 0OpaTHBIE (PYHKIIUN
32 OmnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (DYHKIMHU, HYJIU (DYHKIIMH, TPOMEKYTKA
' 3HAKOIIOCTOSIHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIN 11 pelieHus: ypaBHEHUN
34 Crpouth W 4WTaTh TpadUKW JHHEHHON (QYHKIMH, KBagpaTHYHOH (YHKIUH, CTETIEHHON
' (YHKIMHU C TETIBIM MTOKa3aTeneM
Hcnonp3oBate rpadukn (GYHKIMA A1 MCCIEIOBAHHS IPOLECCOB M 3aBHCHUMOCTEH IpH
35 PeLICHNH 3aJa4 U3 JPYTruX y4eOHBIX NPEAMETOB U pealbHOM KHU3HH, BEIpaXarh (popmyiaamMu
3aBUCHMOCTH MEX/y BeTHYMHAMU
4 Hauana MmaremaTiueckoro aHanmsa
41 OnepupoBarh TMOHSTUSMH: TOCIENOBATENFHOCTD, apU(METUUecKass W TeOMETpUYecKas
' IIporpeccun
42 OnepupoBarh MOHATHAMHU: OECKOHEYHO YOBIBaroIasi reoMeTpHUecKasi Mporpeccusi, Cymma
' 0EeCKOHEYHO YOBIBAIOIEH TeOMETPHUYECKOM TPOTrpecCcuu
4.3 3agaBaTh NOCIIEAOBATEIBHOCTH PA3IMYHBIMK CIIOCO0aMU
44 Hcnonb3oBaTh CBOWCTBA TOCIIEAOBATEIBHOCTEH W TMPOTPECCHIl ISl PENICHUs pealibHBIX
' 3a]1a9 PUKIIaJIHOTO XapaKTepa
5 MHoecTBa ¥ JIOTHKa
51 OrmepupoBaTh MOHATHIMU: MHOXKECTBO, OTIEPAIlN HAJ MHOXECTBAMU
59 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Ui OMUCAHUsS peabHBIX MPOLECCOB U
' SIBJIEHUH, IPU PELLICHUY 331a4 U3 JIPYTHX yueOHBIX IPEIMETOB
5.3 OnepupoBath MOHIATUSAME: ONIPEIEIeHIE, TEOpeMa, CIICACTBUE, JOKA3aTeIbCTBO
6 Teopust BepOATHOCTEH U CTATUCTHKA




6.1

Yuratb 1 CTPpOUTH Ta6J'II/II_[LI " AuarpamMmabl

OrmepupoBaTh MOHATHAMU: CpeIHee aprupMeTHIecKoe, MearuaHa, HanOoJbIee, HANMEHbIIICe

6.2
3HaYeHHEe, pa3MaxX MacCHBA YUCIIOBBIX TaHHBIX
OnepupoBaTh MOHATHSIMU: CIyYaiHBIH OKCIEPHUMEHT (OMBIT) W CiydailHOe COOBITHE,
63 3JIEMEHTapHOE COOBITHE (PIIEMEHTAPHBIA NCXO/) CITYIalHOTO OMBITA; HAXOJAUTh BEPOSATHOCTH
' B ONBITaX C PaBHOBO3MOXXHBIMH CIYYalHBIMH COOBITHSIMH, HaXOIWUTh W CpPaBHUBATH
BEPOSATHOCTH COOBITHH B M3YYEHHBIX CIIYYalHBIX KCIIEPUMEHTAX
Haxonute u dopMynupoBaTh COOBITHS: NepeceueHre W OObeAMHEHHE NaHHBIX COOBITHH,
6.4 coObITHE, TTPOTHBOIIOJIOKHOE NaHHOMY COOBITHIO; TTONIB30BATHCS AWarpaMMaMu ODWjepa u
(hOpMYIIOH CII0KEHUS BEPOSITHOCTEH TIPH PEIICHUH 3a1ad
65 OnepupoBaTh TOHSATHAMHU: YCIIOBHAs BEPOSTHOCTh, HE3aBUCHMEBIC COOBITHS; HAaXOAMTh
' BEPOSATHOCTH C TIOMOIIBIO TIPaBUiIa YMHOXKEHHSI, C TIOMOIIBIO A€PEBa CIIyJaifHOTO OIIBITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPAaBUIIO YMHOXKEHUS [TPH PELICHUH 3a7a4
OneprupoBaTh MOHATHSIMH: HCITBITAHNE, HE3aBUCUMBIE UCTIBITAHUS, CEPUS NCTIBITAHHHA, YCIIeX
6.7 U HeyJa4a; HaXOIUTh BEPOSTHOCTH COOBITHI B CEPUN HE3aBUCUMBIX UCIIBITAHUH JI0 TIEPBOTO
ycrexa, HaXOIUTh BEPOSITHOCTH COOBITHI B CepHUU UCTIBITAHUHA BepHyun
6.8 OnepupoBath MOHATHAMU: CITy4aiHas BEJIMUMHA, paclpesiesieHue BeposITHOCTEH, JuarpaMma

pacnpeneneHus

[TpoBepsiembie 3eMeHTHI coaepkanus (10 kiracc) mo yaeOHOMYy MpeIMeETy

«anrebpa»
Kon IIpoBepsieMblii AIEMEHT COACPKAHUS
1 Yucna v BBIYUCIEHUS
Panmonanpuble umcna. OOBIKHOBEHHBIE W JECATUYHBIE JPOOHW, TIPOIEHTHI, OECKOHEYHBIE
11 nepuoguuecKkue  apobu. Apudmerndyeckue Onepanyu ¢ palMOHAJIbHBIMUA  YHCIIAMH,
' MpeoOpa3oBaHUsl YUCIIOBBIX BbIpakeHWH. I[lpuMeHeHue npoOeii W NPOIEHTOB [UIS PEIISHUS
HNPUKIIAAHBIX 337a4 U3 Pa3JIMYHbIX OTPaCiIed 3HAHUM U peaJIbHON KU3HU
HeiicTBUTeNbHBIE Uncia. PamoHanbHble M MppalMOHANBHBIC YUCa. Apu(MeTHYECKHEe Onepatuu
1.2 C IeficTBUTENbHBIMH nciaaMu. [IpruOaKkeHHbIe BBIYUCICHS, IPAaBUIIa OKPYTIICHUS, IPUKHUJIKA H
OIIEHKA pe3yJibTaTa BEIYMCICHUMN
Crenenp ¢ wnenbiM nokazateneMm. CrangapTHas ¢opma 3amucu  JeHCTBUTENBHOIO YHCIA.
1.3 Hcnonp3oBanue moaxozsmiel (GOpMbI  3alMCH  ACHCTBUTENBHBIX YHCENT JUIS  PELICHHUS
MPaKTUYECKUX 33724 U MPEICTAaBICHUS JaHHBIX
14 Apudmernyeckuii KOpPEeHb HATypalbHOW crenieHU. J[eHCTBHA ¢ apU(PMETUUYECKUMH KOPHIMHU
' HaTypajabHOMN CTENEHU
15 CrHyc, KOCHHYC M TAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHMHYC, apKTaHTEHC
' YHCIIOBOTO apryMeHTa
2 VYpaBHEHHS U HEPABEHCTBA
2.1 ToxkaecTBa U TOXIECTBEHHBIE TIPeoOpa3oBaHUs
2.2 [IpeoOpa3oBaHue TPUTOHOMETPUIECKHUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBI




2.3 VYpaBHeHue, KOpeHb ypaBHEeHUA. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo HHTEpBaJIOB

24 Pemienue nensix u ApoOHO-palMOHATBHBIX YPABHEHUH 1 HEPABEHCTB

2.5 Pemenue npparimoHaibHbIX YpaBHEHUM U HEPABEHCTB

2.6 Perierrie TPHrOHOMETPHYECKUX YPaBHEHUI

27 [IpumeHeHne ypaBHEHHII M HEpPaBEHCTB K pEHICHUIO MaTeMaTHYeCKMX 3afad W 3ajad u3
' Pa3NUYHbIX 00JacTel HAyKH U peallbHON KU3HU
3 OyHKMK U rpaduKu

3.1 Oynkius, ciocoosl 3ananus pynkuun. ['paduk dynkunu. BzanmHo oOpaTHbie GyHKINT

3.2 Ob6nacte ompeneneHUs] W MHOXecTBO 3HaueHWi ¢(ynknuu. Hymun ¢yaknmn. [IpomexyTkn
' 3HAKOIIOCTOSIHCTBA. UeTHbIe U HeUeTHbIE (GYHKIIUH

33 CrenenHas pyHKIMS C HATYpaJbHBIM U LETBIM oKa3aTeneM. Ee cBoiicTa u rpaduk. CBoiicTBa u
' rpaduK KOpHS N-OH CTENEeHU

34 Tpuronomerpuueckas OKpY>KHOCTb, ONpPENEICHHE TPUTOHOMETPHUUYECKHX (YHKLHMHA YHCIOBOTO
' apryMeHTa
4 Hauana maremarndeckoro aHanusa

41 [locnenoBarenbHOCTH, CrocoObI 3aJlaHus MOCJIeJ0BaTeILHOCTEH. MOoHOTOHHEIE
' [10CJIEI0BATENBHOCTH

Apudmernyeckas U reomerpudeckas mnporpeccud. beckoneuHo yObiBaromas reomMerpudeckas
4.2 nporpeccusi. CymMmma O€CKOHEYHO YOBbIBAOILEH reoMmeTpryeckoi nporpeccuu. Gopmyiia CloxKHBIX
MPOLEHTOB. Vcrionp30BaHne MIPOrpecCcuu ISl PELICHUs PeaIbHbIX 3a/1a4 PUKJIIaHOTO XapakTepa

5 MHoXecTBa U JIOruKa

MHoOXecTBO, olepanuud HaJ MHOXecTBaMu. Jluarpammel Oiinepa - Benna. Ilpumenenwue
51 TEOPETUKO-MHOKECTBEHHOr0 anmapara JJjig ONHCAaHHUs peajbHBIX IPOLIECCOB U SIBICHUM, MpHU
pelIeHny 33134 U3 IPYTUX Y4eOHBIX IPEIMETOB

5.2 OnpeneneHHe, T€OpEMa, CJICIACTBUC, JOKAa3aTCIbCTBO

[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM porpaMmsbl (11 kimacc) mo yueOHOMY MpeIMETY «aaredopar

Kon [IpoBepsieMbIe IPEMETHBIE PE3yJIbTaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHON IPOTrpaMMbl
IIPOBEPSIEMOrO cpeaHero oomiero oopazoBaHus
pe3ynbTara

1 Uucna 1 BEIYUCTICHUS

11 OneprpoBath MOHATHAMH: HATypaIbHOE, IIEJI0€ YHCII0; UCIOIB30BaTh MPU3HAKH JAETUMOCTH
' LENBIX YHCET, pa3okKEeHHNE YHCiIa Ha IPOCTHIE MHOXKHUTENH I PEIEHUS 3a1a4

1.2 OneprupoBaTh NOHATHEM: CTENIEHb C PAIIMOHATBHBIM MTOKa3aTeNeM

13 OnepupoBath MOHITUSMHE: JOrapudM 4ncIa, IecITHIHbIC U HATYpaJbHbIC JOrapu(MBbl
2 VYpaBHeHHS U HEpABEHCTBA

[IpuMeHSTH CBOWCTBA CTEIICHU IS IPe0oOPa30BaHUs BRIPAXKEHU, ONICPUPOBAThH MOHITUSMU:
21 MOKAa3aTeNIbHOE YpPaBHEHWE W HEPABEHCTBO; pEHIaTh OCHOBHBIE THUIBI ITOKA3aTEbHBIX
YpaBHEHUI U HEPABEHCTB




BrimonusaTe TmpeoOpa3oBaHMA BBIpAKEHUH, coaep)Kamux JorapudMbl, OIEpHpPOBAThH

2.2 MOHATHAMU: JIOTapu(MUUYEeCKoe ypaBHEHHWE M HEPAaBEHCTBO; pELIaTh OCHOBHBIC THIIBI
Jorapu(MUIECKIX YpaBHEHHH W HEPABEHCTB
2.3 HaxonuTh pemenns NpocTeHINX TPUTOHOMETPUIESCKUX HEPABECHCTB
24 OmneprpoBaTh MOHATHSAMH: CHCTEMa JIMHCHHBIX YpaBHEHHH M €€ pEIIeHHE; HCIOIb30BATh
' CHCTEMY JIMHEWHBIX YPaBHEHUH JUISL PELICHHUS MPAKTHYECKUX 3a1a4
o5 HaxonuTh pemieHns mpocTEWIINX CUCTEM M COBOKYIHOCTEH pallMOHAIBHBIX ypaBHEHWH U
' HEPABEHCTB
MopgennpoBaTs peajbHBIE CHTyallMM Ha S3BIKE aireOpbl, COCTaBIISATH BBIPAKEHUS,
2.6 yYpaBHEHHMS, HEPaBEHCTBA W CHUCTEMBI IO YCIOBHIO 33/1a4d, HCCIEIOBATh ITOCTPOCHHBIC
MOJIEJH C UCTIONIH30BAaHNEM aIlapaTa aareOpsl
3 DyHKIINN U TpadhuKH
OnepupoBaTh MOHATUSMH: TepuojuuecKas (QYHKIUS, OPOMEXYTKH MOHOTOHHOCTU
3.1 (yHKUIMH, TOYKU KCTpeMyMa (QyHKIMU, HanOoblIee U HaMMEHbLIee 3Ha4eHUs! GYHKIMH Ha
MIPOMEXYTKE; HCIIONb30BATh UX [T UCCIIeIOBaHUs (PYHKIMH, 3aIJaHHON rpaduKoM
OnepupoBaTh  NOHATHAMHU:  TpaQuKH  [OKa3aTeNbHOW,  Jorapu@MUYEcCKOW U
3.2 TPUTOHOMETpUYECKUX (PyHKIMH; wn300pakaTh HMX Ha KOOPJMHATHOH IUIOCKOCTH H
WCIIOJIb30BaTh ISl pEllCHHs] yPaBHEHUI U HEPABEHCTB
33 N3006paxkaTh Ha KOOPAWHATHOHN MIOCKOCTH TPapUKH JHHEWHBIX YPaBHEHUH U HCITOIB30BATh
' UX JUIS PEIICHNS] CUCTEMBI TMHEHHBIX yPaBHEHUI
34 Hcnonb3oBath rpaduky GyHKIMN AJ151 KCCIIEA0BAHMS IPOIIECCOB U 3aBUCUMOCTEN U3 IPYTHX
' YUeOHBIX TUCIATUINH
4 Hauana marematnieckoro aHamm3a
41 OmnepupoBaTh MOHATUSMU: HETpEpbIBHAS (YHKIHUS, TPOM3BOAHAS (YHKIIMH; HCIOIb30BATh
' T€OMETPUYECKHI M (PU3MIECKUI CMBICIT IPOU3BOTHOM JJIS pelIeH s 3a/1a4
42 HaxomuTh mnpou3BOIHBIE 3JIEMEHTAPHBIX (YHKIWH, BBIYUCISATH IPOU3BOJHBIE CYMMBI,
' NPOU3BE/ICHHSI, YACTHOTO (DYHKIIHI
43 Hcronp30BaTh NPOM3BOJAHYIO Ul  UCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
' AKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl HCCIIEAOBAHHS K TIOCTPOCHUIO rPpad)uKoB
44 Hcnonp30BaTh MPOM3BOIHYIO JUIsl HAXOXKICHHS HAWITYYILEro pPeIieHHs B IPUKIIAHBIX, B TOM
' YHCIIe COLUATBHO-PKOHOMHUYECKHUX, 3a/1a4ax
45 OnepupoBarh TOHSATHSIMU: TEPBOOOpa3Hasl M WMHTETPal; NMOHUMATh T'€OMETPUYECKUH U
' (bu3nUecKuil CMBICI UHTErpasia
46 Haxonute mepBooOpasHbie 37€MEHTapHBIX (YHKLUWH, BBIYUCIATH WHTErpal Mo ¢opmyne
' Herotona - JleiiOnuma
47 Pemate mpuknanHpie 3a7aud, B TOM YHUCIIE COIMAILHO-3KOHOMHUYECKOTO U (DU3UYECKOTO
' XapakTepa, CpeJICTBaMH MaTeMaTHYECKOTO aHaIIN3a
[TpoBepsiembie aneMeHThl coaepskanus (11 kiacc) mo yuebHOMyY npeaMeTy
«anredpa
Kon [TpoBepsieMblil SIeMEHT COAEPIKAHMS




Yucia 1 BEIUUCIICHUS

11 HarypanbHbie u nenbie yncna. [Ipu3Haku AETMMOCTH IEJBIX YHCEI
1.2 CrereHp ¢ parmoHaIbLHBIM ITOKa3aTeieM. CBOMCTBA CTCIICHU
1.3 Jlorapudm uncna. JlecITHIHBIE M HATYPAIBbHBIC JIOTapH(OMBI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeobOpa3zoBaHne BEIpAKECHUH, COMEPIKANTNX JTIOTapU(PMBI
2.2 IIpeoOpa3oBaHue BEIpaKEHUH, COEPKALIMX CTEIEHU C PALIMOHAIBHBIM TI0Ka3aTeIeM
2.3 [Ipumeps! TPUTOHOMETPHUECKHX HEPABEHCTB
24 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA
25 JlorapudmMudeckne ypaBHEHUsI 1 HEPaBEHCTBA
26 Cucrembl \J’II/IHGI\/’IHLIX ypaBHeHU. PelieHne npukiagHpixX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH
2.7 CucTeMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB
o8 [Tpumenenue ypaBHcEHMﬁ, CHCTEM M HEPABEHCTB K PEIICHHIO MATEMATHUECKHX 3a/a4  3a/1a4 U3
Pa3NUYHBIX 00JacTell HAYKH U peallbHON JKU3HU
3 OyHkmn U rpaduKu
31 Oynkuus. [lepuonnueckne ynxiuu. IIpoMexyTKd MOHOTOHHOCTH (QyHKIMH. MaKCUMyMBI U
MUHUMYMBI QyHKIMK. Hanbosnpiiee n HauMeHblIee 3HaueHUe QYHKIINN Ha IPOMEXKYTKE
3.2 Tpuronomerpuieckue (HyHKINH, UX CBOMCTBA U TpaQuKH
3.3 [lokazarenpHas u nmorapudmudeckast yHKIIUN, NX CBOWCTBA U TpaQUKU
3.4 Hcnonb3oBanue rpadgukoB QyHKIHIA IS pEIICHAS YPAaBHEHUH U IMHEWHBIX CHCTEM
35 Hcnonb3oBanue rpadukoB QyHKUMH U MCCIEAOBAHMS MPOLECCOB U 3anI/ICI/IMOCTeI\/'I, KOTOpbIE
BO3HHKAIOT NP PEIICHUH 33/1a4 U3 APYTHX YUeOHBIX TIPEIMETOB U PeaIbHOM KU3HN
4 Hauana maremarndeckoro aHanusa
4.1 HenpepriBabie ¢pyHkunu. Meton HHTEpBaIOB 11l PELICHUS] HEPABEHCTB
4.2 [IpousBognas ¢pynkunu. ['eomerpryecknii 1 GU3NIECKUI CMBICI IPOU3BOAHOM
43 IIpousBoaHbIE BJIEMEHTAPHBIX @yHKHHﬁ. DopMynbl  HAXOXKIECHUS NPOU3BOJHON CYyMMBI,
MPOM3BENICHHSI U YACTHOTO (DYHKITUH
44 [IpumeneHne npoOU3BOAHOW K HCCIEAOBaHMIO (YHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxxnenne HauOospIero 1 HaMMEHbILETO 3HaYCHUS PYHKIMU Ha OTPE3Ke
45 [MpuMeHeHne MPON3BOTHON JIJIsI HAXOXKJICHUS HAMJTY4IIETO PEIICHHs B NPUKIATHBIX 3a71a4aX, Ui
oTIpe/ieNieHHs CKOPOCTH Ipoliecca, 3aJaHHOT0 (GOPMYIIOH WK rpaduKoM
4.6 IepBooOpa3znast. Tabnuna nepBoodOpaszHbIX
47 WnTterpan, ero reomerpuyeckuii U QuU3MYECKHid CMBICI. Brluncienue uHTerpana mo ¢opmyie

Hrrotona - JleiiOauia




[IpoBepsiembie Ha EI'D mo matemaTtuke TpeOoBaHus

K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHONU MPOTrpaMMBI

CpemHero oomero oopa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeOOBaHM

[Iposepsiembie TpeOOBaHUS K MIPEIMETHBIM PE3yIbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMBbI CPEAHET0 00Iero 00pa3oBaHUs

1

Bnagenne wMeromamMu  JOKa3aTeNbCTB, alTOpPUTMaMH  pELICHMS — 3a4a4; yMEHHE
(GopMyIHpOBaTH M ONEPUPOBATH MOHATHUAMHM: OIPEAEICHHEe, aKCHOMa, TEOpeMa, CIEJCTBHE,
CBOMCTBO, TPHU3HAK, J/OKA3aTENbCTBO, DPABHOCWIBbHBIC (OPMYIHUPOBKH; IPUMEHSTH UX;
ymeHue (opMynupoBaTh OOpaTHOE U MPOTHBOIOJIOXKHOE YTBEPKACHUE, NPUBOIUTH
HpUMEPHl U KOHTPIPHMEPHI, HCIOIB30BaTh METO/I MaTeMaTHYECKOW MHIYKIHH; TIPOBOUTH
JIOKa3aTeNbHBIE PAcCYKICHUS MPU PEIICHUH 3a]ad, OLEHUBATH JOTUYECKYIO NPABUIEHOCTD
paccyKIeHuil; yMEHHE ONEepPHPOBaTh MOHSATHAMHU: MHOXKECTBO, MOJMHOXKECTBO, OIEpPAIIH
HaJ MHOXXECTBaMH; YMEHHE WCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIH ammapar Juis
OIMCaHMs PeajbHBIX MPOLECCOB U SBICHUN W MPU PELICHUH 3a]ad, B TOM YHCIIE U3 IPYTUX
yUeOHBIX MPEIMETOB; YMEHUE ONIEPUPOBATH OHATHAMU: Irpad), CBA3HBINA rpad, AepeBo, UK,
rpad Ha TUIOCKOCTH; YMEHHE 3aJaBaTh M ONHCHIBaTH rpadbl pa3IMYHBIMH CIIOCOOaMU;
UCIIOJIB30BaTh Tpadbl MPH PELUICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HAaTypajbHOE YHMCIIO, LEJIOE YHCIO, CTENEHb C LEJIbIM
MoKa3aTesieM, KOpeHb HaTypaJbHOW CTENeHH, CTENeHb C pPalMOHAIBHBIM ITOKa3aTeseM,
CTENEHb C ACHCTBUTEIBHBIM IOKAa3aTeNeM, JIorapuM 4Yucia, CHHYC, KOCHHYC M TaHTEHC
MPOMU3BOJIBHOTO YHMCIIa, OCTATOK [0 MOIYJIIO, PALIMOHANBHOE YHCII0, HPPALIHOHATIBHOE YUCIIO,
MHOKECTBA HATYpaJbHBIX, IENBbIX, PALMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEN, YMEHHUE
WCIIOJIb30BaTh MPU3HAKH JEITUMOCTH, HANMEHBIIHI OO IeNUTeNh U HauMeHbIIee olriee
KpaTHOe, aiuroput™M EBKInAa ¢pu pelmieHHHd 3a7ady; 3HAKOMCTBO C  Pa3IMYHBIMU
MO3UIIMOHHBIMU CHUCTEMaMH CYUCIIEHHUS; YMEHHE BBITIONHATh BBIYUCIEHHE 3HAYEHUH U
npeoOpa3oBaHus BBIPAKEHUH CO CTENECHSAMHU W Jiorapudmamu, mpeodpa3zoBaHUs JPOOHO-
palMOHANBHBIX BBIPAKEHUH; yMEHHE OIEPUPOBaTh MOHATUSMH: MOCIEIOBATEIBEHOCTD,
apudMeTHUYeCcKas TpOrpeccusi, TeoMeTpHdecKas Iporpeccusi, OECKOHEYHO yObIBaroIIas
reoMeTpuyecKkas MporpeccHs; yMEHHE 3aJaBaTh IIOCIEIOBATENbHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHATHUSIMH: KOMIUIEKCHOE YHCIIO,
COIIPSDKEHHbIE KOMIUIEKCHBIE YHCIia, MOAYJb M apryMEeHT KOMIUIEKCHOTrO uucia, (opma
3allUCH KOMIUICKCHBIX 4Yhcell (FeoMeTpHyecKas, TPUrOHOMEeTpruYeckass M anrebpandeckas);
YMETh IMPOU3BOIUTH apUPMETHUEeCKUE IACHCTBUS C KOMIUICKCHBIMHM YWCJIAMH; HPUBOJUTH
NpUMEPBI HCIIOIb30BaHUsI KOMIIEKCHBIX YHCEINT; ONEPUPOBATh MOHATHSAMM: MaTpuua 2 X 2 u
3 x 3, ompenenuTenb MaTPHULbL, TEOMETPUIECKUNA CMBICI ONPeIeInTeNs

YMeHue onepupoBaTh IMOHATHUAMH: pallMOHAIBbHBIE, UPPALMOHAIbHBIE, MOKa3aTelIbHBIE,
CTETICHHBIE, JIOTapU(PMHUYECKUE, TPUTOHOMETPUYECKHE YPaBHEHHS W HEPAaBEHCTBA, WX
CUCTEMBI; YMEHHUE OIEPHPOBATH MOHITHAMHU: TOXKECTBO, TOXKIESCTBEHHOE ITpeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMA YPABHEHUN U HEPABEHCTB, PABHOCWJILHOCTh YPaBHEHUH,
HEPAaBEHCTB U CHCTEM; YMEHHE pEelIaTh YPABHEHHs, HEPABEHCTBA U CUCTEMBI C MOMOILIBIO
pa3IMYHBIX NPUEMOB; pEIIaTh YpPaBHEHHWsA, HEPABEHCTBA M CHCTEMBI C IAPaMETPOM;
MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJId PEIICHUS MaTeMaTUYECKUX 3aJa4y U
3a/1a4 U3 Pa3INYHBIX 00JIACTEH HAYKH U PEaTbHON YKH3HH

YMeHue omnepupoBaThb MOHATHUAMH: (QYHKLIUS, YETHOCTb (YHKUUH, TEPUOIUIHOCTH
(GYHKUMHM, OTPaHUYCHHOCTh (YHKUUH, MOHOTOHHOCTH (YHKIHMH, SKCTpeMyM (QYyHKLUH,
HaunOoJblliee ¥ HAUMEHbIIIee 3HAUYCHUsI QYHKIMH Ha TIPOMEXKYTKE, HenpepbiBHAs (QYHKIINS,
acUMIITOTHI Tpaduka GyHKUIUH, TIepBasi U BTOpasi MPOM3BOIHAs (PYHKIIMU, TEOMETPHUUECKUM U
(bu3NUeCKUil CMBICT MPOM3BOJAHOM, NepBOOOpa3Has, ONpeleNieHHBI HHTErpal; yMeHHUe
HaXOJIUTh AaCUMIITOTHl Tpaduka (YHKIMU; YMEHHE BBIYHCIATH IPOU3BOJHBIC CYMMBI,
IPOU3BENEHNs], YACTHOIO M KOMIIO3MLMHU (YHKIUM, HAXOAUTh YpPaBHEHHE KacaTeJIbHOH K
rpadpuKy QYHKIOUM; YMEHHE HAXOIUTh NPOW3BOJIHBIC JIIEMEHTAPHBIX (YHKLUH; yMEHHE
HCIIONIb30BaTh TPOU3BOAHYIO JUIS HCCIENOBaHUS (YHKIMH, HAaXOQWTh HAWOONBIINE U
HaUMEHBIINE 3HAueHHS (YHKIUHA; CTPOUTH TpadMKH MHOTOWICHOB C HCIHOJIB30BAaHHEM
anmapaTta MaTeMaTHYeCKOr0 aHajiu3a; MPUMEHSATh MPOU3BOAHYIO U1 HaXOXKJIEHUS
HaWiIydlIero peLleHus B MPUKIAJHBIX, B TOM YHCJIE COLMAJIbHO-JKOHOMHYECKUX U




du3nUecKuxX 3ajavyax; HaXOJWUTh IUIOMIATH W O0beMBbl (UTYp C IOMOINBIO HWHTETpala;
MPUBOJUTH MPUMEPHl MATEMaTHYCCKOTO MOJICITMPOBAHUS C IMOMOIIBIO AU QepeHIIHATEHBIX
ypaBHEHUH

YMeHue omepupoBaTh MOHATHAME: Tpaduk (GyHKIWH, oOpaTtHas (yHKIUS, KOMIIO3HIINS
¢byHknmiA, nuHeWHas GYHKOWS, KBamparndHas (yHKOWSA, paluoHaidbHas —(QyHKIHA,
CTerieHHAss (YHKIIMSI, TPUTOHOMETPUYCCKHE (YHKIMH, OOpaTHBIC TPUTOHOMETPHUYECKUC
GyHKIMH, TOKa3aTelnbHAas ¥ JOrapupMuueckas (QyHKIWH; YMEHHE CTPOHUTH Trpaduku
M3YYeHHBIX (YHKIWA, BBIMONHATH MpeoOpazoBaHus rpadukoB (QyHKIWH, HCIOIB30BaTh
rpaduky IS U3ydeHUsS MPOLECCOB M 3aBUCHUMOCTEH, NPH DPEUICHUHM 3a1ad W3 JPYTHX
Y4eOHBIX TPEIMETOB M 3a/1a4 U3 PCAIbHOM JKU3HU; BBIpaKaTh (OPMYJIaMU 3aBHCUMOCTH
MEXIy BEIMYMHAME, WCIOIh30BATh CBOWCTBA W Tpapuku GYHKIWA A7 pemeHus
ypaBHCHUH, HEPABEHCTB M 3aj1a4 C IMapaMeTpamu; H300pakaTh Ha KOOPAUHATHON TIOCKOCTH
MHOYKECTBA PEIICHUI YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHne pemath TEKCTOBBIE 3aa4d Pa3HbIX TUIOB (B TOM YHWCIIE Ha MPOLEHTHI, JOIH U
4yacTu, Ha JBIKEHHE, pabOTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOIH, 3aJadyd U3 00jgacTu
yIpaBlieHUs JIUYHBIMA M CEMEHHBIMH (PMHAHCAMM); COCTABIISATH BBIPAKEHUsSI, YpaBHEHMS,
HEPaBEHCTBA U UX CHUCTEMBI IIO0 YCIOBHIO 3a]laud, UCCIEIO0BATh IOIYYEHHOE PELICHUE U
OLIEHUBATh MPABIONOA00HOCTh PE3YJIbTATOB; YMEHHUE MOACINPOBATh PEAIbHBIEC CUTYAIlH Ha
SA3bIKE MaTE€MaTHKH; COCTABIISATh BBIPAXKEHHUS, YpaBHEHMsI, HEPABEHCTBA U MX CUCTEMBI IO
YCIOBUIO 3aJayl, HCCIEJOBaTh IIOCTPOCHHBIE MOJEIM C MCIOIb30BAHUEM allapara
anreOpbl, MHTEPIPETUPOBATH TOTYUYEHHBIH Pe3ynbTaT

YMeHue orepupoBarh MOHATHAMH: CpEAHEe apu(MeTHYecKoe, MeAWaHa, HauOOIbIIee H
HaUMCHBIIIEE 3HAYCHUS, Pa3Max, JUCICPCUS, CTAHIAPTHOE OTKIOHEHHE YHCIIOBOTO HAaOOpa;
YMCHHE HW3BJIEKAaTh, MHTCPIPETUPOBATh MH(OPMAIIUIO, TPEACTABICHHYIO B TaOJUIaX, Ha
quarpamMmax, rpadukax, OTPaKAIONIyI0 CBONCTBA PEANBHBIX TWPOIECCOB U SBICHUU;
MPEICTaRIATh MH(POPMALMIO ¢ TOMOINBIO TaOJMII MW JUarpaMM; HCCIEA0BaTh
CTAaTHCTUYECKHE JaHHbIE, B TOM YHCJIE€ C MPUMECHEHUEM TrpaUuecKuXx METOIO0B U
AIIEKTPOHHBIX CPENCTB; TpaUUecKy HCCIIEeN0BATh COBMECTHBIE HAOIIOEHUS C MOMOIIBIO
JI1arpaMM pacCeuBaHUs U JMHENHON perpeccuu

YMeHne onepupoBaTh MOHSATHAMU: CIIyYaiHBIN OIBIT U CIydaifHOE COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTH C HCIIOJIB30BAHUEM IpadUUeCcKUX
METO/I0B; IPUMEHATH (POPMYJIbI CIIOKEHHUS U YMHOXKEHHUSI BEPOATHOCTEH, GOpMYITy MOITHON
BEpOSITHOCTH, (opmyny bepHymnu, komOmHaTOpHbBIE (akThl W (HOPMYIBI;, OLECHHUBATH
BEPOSITHOCTH peaibHBIX COOBITHH; YMEHHE OTEPUPOBATh MOHATHSIMU: CIydaliHas BEIMYHHA,
pacrnpenencHie BEpPOSITHOCTEH, MaTeMaTH4eCcKOe OXHAAHWE, IUCHEPCUS U CTaHJapTHOE
OTKJIOHEHHE CITy4alHOW BENMYMHBI, PYHKIMH pacrpelesIeHus U MII0THOCTH PaBHOMEPHOTO,
MIOKA3aTEJIBHOTO W HOPMAJIBHOTO DPACIPENEICHHUN; YMEHHE HCIONb30BaTh CBOWCTBA
M3yYEHHBIX paclpeieieHuil Ul peleHus 3a/1a4; 3HAKOMCTBO C MOHATHSMU: 3aKOH OOJIBIINX
YHCed, METO/bl BBIOOPOYHBIX HMCCIEAOBAHUN; YMEHHE HPUBOJUTH HPUMEPHI NPOSBICHHUS
3aKOHa OONBIIUX YHCET B NMPHUPOTHBIX W OOIIECTBEHHBIX SBICHUSIX; YMEHHE ONEPHUPOBATH
MOHSATHSMU: COYETaHWe, MEePEeCTAaHOBKA, YHCIO COYETAaHHWW, YUCIO TMEPEeCTaHOBOK; OWHOM
HeloToHa; ymeHHne npuMeHATs KOMOMHATOPHBIE (PAKTHI M pacCy>KACHUS sl pEIICHHs 3a1a4;
OIICHWBATh BEPOATHOCTH pPEATbHBIX COOBITHH; COCTaBJIATh BEPOSTHOCTHYIO MOJETh U
MHTEPIPETUPOBATE MOIYUYEHHBIHN pe3yabTaT

YMeHue oneprupoBaTh MOHATUAMU: TOUKA, IpAMas, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIyY,
BEJIMYMHA yTja, TUIOCKUHI yroJl, ABYTPAHHBIM yroJl, TPEXI'PaHHBIMA YroJ, CKpEUIMBarOIINecs
IpsIMBIE, TMAPAJUIEIBHOCTh U IEPIEHIUKYJISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YroJl MEXAY
MPSAMBIMH, YIOJ MEXIY HPAMON U INIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TIJIOCKOCTH, PAacCTOSTHHUE MEXAY HNPAMBIMH, PACCTOSHHME MEXAY IUIOCKOCTSAMU;
YMEHHUE UCIIOJIb30BaTh NPU PEUICHUU 33jlad M3ydeHHbIe (aKThl U TEOPEMbl IUTAHUMETPHUH;
YMEHHUE OIEHHBATh pPa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHUpPA; CTPOUTh MaTeMaTHYECKHE
MOJIEIM C IMOMOUIbI0 TE€OMETPUYECKUX MOHATHM M BEIMYMH, pPellaTh CBA3AHHBIE C HUMHU
MPAKTUUYECKUE 3a1a4l

10

YMeHrne onepupoBarh MOHITHUSMH: IUIOIAAb (GUTYphl, 00beM (UTYpBI, MHOTOTPaHHHK,
MPaBWJIBHBIA MHOTOTPAHHUK, CEUYEHHE MHOTOTpaHHHWKA, KyO, MapajuleNieluIe], Mpu3Ma,
nupamua, GUrypa ¥ NMOBEPXHOCTh BpAIllCHUWs, MWIMHIpP, KOHYC, Imap, cdepa, IIomaib




cdepsl, MmIom@AAb MOBEPXHOCTH MHPAMHIBI, MPHU3MBI, KOHyca, IMIMHApPA, 00beM Kyoa,
MPSIMOYTOJILHOTO MapaUIeNenue/ia, MUPaMUIbI, MPHU3MbI, I[WIMHApPA, KOHyca, IIapa,
pa3BepTKa NMOBEPXHOCTH, CEUYCHUS KOHYCa U NWIMHIPA, TapaIeIbHBIC OCH WM OCHOBAHUIO,
CeYeHHe IIapa, IUIOCKOCThb, Kacaromascsi cdepsl, NUINHApa, KOHyca; YMEHHE CTpPOHTH
CEYCHHE MHOTOTPAHHUKA, N300pakaTh MHOTOTPAHHUKHY, (PUTYPhI ¥ TIOBEPXHOCTH BpAIllCHUS,
WX CCUCHUS, B TOM YHCJIC C TIOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHHUE MPUMEHSTH CBOWCTBA
TEOMETPHUYECKUX (PUTYP, CAMOCTOSATENHHO (DOPMYIIMPOBATH ONIPENEICHHUS N3y9aeMbIX QUTYD,
BBIJIBUTATh TUTIOTE3bI O CBOMCTBAX W MPU3HAKAX TEOMETPUUECKUX (PHUTYP, 0OOCHOBBIBATH HITU
ONPOBEpPraTh WX, YMCHHE MPOBOAUTH KilacCHU(UKAIMIO (DUTYP MO pa3IUYHBIM MPU3HAKAM,
BBITIOTHSITh HEOOXOMMEBIC JTOTIOTHUTEIBHBIC IOCTPOCHUS

11

VYMeHne onepupoBaTh MOHSATHSAMH: JIBIKCHHE B IIPOCTPAHCTBE, MapauICNIbHBIA IepeHoC,
CUMMETpHUSi Ha TIJIOCKOCTH M B TPOCTPAaHCTBE, IOBOPOT, MpeoOpa3oBaHUE NOAOOWS,
noJo0HbIe (PUTYpHI; YMEHHE PaclO3HaBaTh PaBHBIE M MOJOOHBIE (DUTYpHL, B TOM YHCIE B
HpUPOJIe, HCKYCCTBE, APXUTEKTYpe; HCIOIB30BaTh T'€OMETPHUYCCKHE OTHOLICHUS IIpU
pEeLIeHNH 33/1a4; HAXOAUTh T€OMETPUYCCKHE BETMYMHBI (JUIMHA, YOI, TUIO0IAAb, 00BEM) IIpH
pellIeHnH 3a1a4 U3 APYTHX y4eOHBIX MPEJAMETOB H M3 PealbHOW KU3HHU;, YMEHHE BBIYHCIAThH
TEOMETPUUYCCKHE BENMYMHBI (JUIMHA, YTOJN, IUIOHIadb, OOBEM, IUIOMAIb ITOBEPXHOCTH),
UCTIONB3YSl HM3YYCHHBIE (OPMYJBI M METONBl, B TOM YHCIE: IUIOIAAb IOBEPXHOCTH
OUpaMHUJIBI, TIPU3MBI, KOHYyCa, HWIMHApPA, Tuomans chepbl; 00beM Kyda, IpsSMOYTroJIbHOTO
napajuleNieninena, MUpaMUAbl, MPU3MBI, IIMHIpA, KOHYycCa, IIapa; yMEHHE HaXOIUTh
OTHOLIICHNE 00BEMOB TOAOOHBIX QUTYD

12

YMeHue omepupoBaTh HOHSATHAMHU: MPSIMOYTOJIbHAas CHCTEMa KOODAMHAT, BEKTOD,
KOOpJIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOW3BEICHUE BEKTOpa Ha
YHCIIO, pa3loKeHHEe BeKTopa Mo 0a3ucy, CKaJsIpHOE MPOM3BEICHHE, BEKTOPHOE
NpOM3BENEHHE, Yrod MEXKIy BEKTOpPaMH; YMEHHE HCIIOJb30BaTh BEKTOPHBIH U
KOOPIMHATHBIA METOH JIsi PEHICHUS] TEOMETPUYECKUX 3ajad W 3aJad JPYyrux y4eOHBIX
peMETOB

13

YMeHue BeIOMpaTh MOAXOIMIIMH METOH UIsl PelleHMs 3ahayd; MMOHUMaHWE 3HAYUMOCTH
MaTeMaTHKH B HM3YYE€HHUHM HPUPOAHBIX W OOLIECTBEHHBIX INPOLECCOB W SBJICHHUH; yYMEHHE
PacIo3HaBaTh MPOSIBJICHUE 3aKOHOB MATEMATUKHU B HCKYCCTBE, YMEHUE IPUBOJAUTH [IPUMEPHI
MaTEeMaTUYECKUX OTKPBITUI POCCUICKON U MUPOBOM MATEMATHYECKON HAYKU

IlepeueHb 21EMEHTOB colepkKaHusl, poBepssemMbIX Ha EI'D
110 MaTEMATHKE

Kon

IIpoBepsieMblil 3€MEHT COAEPIKAHUS

Yuciia 1 BEIYUCIICHUS

11

HaTypaJ'H:HBIe n [ECJIbIC Yuciia. HpI/IBHaKI/I JACITNUMOCTH I CJIBIX YHUCET

1.2

Panponansibie  yucna. OOBIKHOBEHHBIE W JCCATHYHBIC JpOOH, MPOICHTHI, OCCKOHEYHBIC
MEPHOANUYECKUE IPOOH

13

ApudmMeTnuecknii KOpeHb HaTypajbHOU creneHH. [leiicTBUS ¢ apuMETHYECKMMH KOPHSIMHU
HaTypaJIbHOM CTENIEHH

14

Crerens ¢ IOCJIBIM IIOKA3aTCJICM. Crernens ¢ PallMOHAJIbHBIM IMOKA3aTCJICM. CBOJiCTBa CTCIICHU

15

CuHyc, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
YHUCIIOBOI'O apryMeHTa

1.6

Jlorapudm uncna. [ecsTuunple 1 HaTypaIbHbIE JOTapU(pMBI

1.7

JeiictBurenpHple  4yucia. ApUPMETHUSCKHE OIEpalid ¢ JCHCTBUTEIBHBIMU  YHUCIIAMHU.
[IpuGmmwKkeHHbIC BBIYUCICHHS, TIpaBWiIa OKPYTJICHUS, TNPUKUAKA M OICHKA pe3yibTara
BBIUMCIIEHUN




18

[IpeoOpazoBaHue BRIPAKEHUIA

1.9 KommnekcHsle uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Iensie 1 qpoOHO-paITMOHATBLHEIC YPABHEHHUS
2.2 HppatimoHaibHbIC YPaBHEHUS
2.3 TpuroHomeTpu4ecKkre ypaBHCHHS
2.4 [TokazaTenbHbBIE U TOTapU(HMHAUCCKHE YPAaBHEHHS
25 Lenbie u npoOHO-parioHaTbHBIE HEPABEHCTBA
2.6 WppatmonansHble HEpaBEHCTBA
2.7 [TokasarenbHbIC U JIOrapu(pMUUESCKUC HEPABCHCTRA
2.8 Tpuronomerpuieckre HepaBeHCTBA
2.9 CucTteMBbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs, HEPABCHCTBA M CHCTEMBI C TIapaMeTpaMu
2.11 Marpuna cuCTeMBI IMHEHHBIX YpaBHEeHUH. OnpeeTuTelIb MaTPHITHI
3 OYHKITUU U rpaduKH
3.1 Oyukiys, cnocoObl 3ananust (yHkuuu. ['paduk dyHkumu. B3aumHo oOpaTHBIE (QYHKIHH.
YerHsble u HeueTHBIE QyHKIUH. [lepuoamueckre GyHKIUHN
3.2 Obnacte ompeneneHus: U MHOXecTBO 3HaueHMH ¢yHkuuu. Hymm ¢ynxoun. IIpomexyTtku
3HAKOMOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl W MHHHUMYMBI
¢ynkunu. Hanbomnbiiee v HanMeHplee 3HaueHNe QyHKINU HA TIPOMEXKYTKE
3.3 CrenenHas pyHKIMSA C HaTYpaJbHBIM U LEJIBIM MoKa3areieM. Ee cBolicTa u rpaguk. CBolicTBa 1
rpaduK KOpHs N-0i CTereHu
3.4 Tpuronomerpuueckue GyHKIINH, UX CBOWCTBA U TpaduKu
3.5 [lokazarenpHas u norapudmudeckast yHKIIUN, KX CBOWCTBA U rpaduKu
3.6 Touku paspeiBa. AcumnTothl TpadukoB ¢yHkiuii. CpoiicTBa (QyHKIMHA, HENPEpPHIBHBIX Ha
OTpe3Ke
3.7 ITocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHus ITOCJIEIOBATEIbHOCTEH
3.8 Apudmerryeckas U reoMeTprueckas nmporpeccu. @opmMya CI0XKHBIX MPOIEHTOB
4 Hauana maremarnueckoro aHaiausza
41 [pousBonHas ¢pyHkuuu. [Ipon3BogHBIE AIIEMEHTAPHBIX QYHKITHH
4.2 [IpuMeHeHne TPOW3BOMHOW K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxxaenne HanOospIero 1 HaMMEHbILETO 3HaYCHUS PYHKIMK Ha OTPE3Ke
4.3 [lepBooOpaznas. Muterpan
5 MHo:xecTBa U JIOTUKa
51 MHOXeCTBO, OTiepaluy HajJ MHOXKecTBaMH. Jlmarpammel Ditnepa - Benna




5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OmnucaTenbHas CTATUCTUKA
6.2 BepositHOCTB
6.3 Kom6unaroprka
7 I'eomerpus
7.1 ®Ourypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ IITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEPXHOCTHU BpALEHUS
7.5 Koopaunate!l u BEKTOpbI

IIpoBepsiembie Ha EI'D mo maTemartuke TpeOoBaHuUs

K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON POTrpaMMBbl

cpeaHero oo01ero 0opa3oBaHuUs

Kon
HPOBEPSEMOTO
TpeOoBaHUS

[TpoBepsiemble TpeOOBaHUSI K MPEAMETHBIM pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNbHON MPOTpaMMBbI CPEAHETO 00IIEero 00pa3oBaHMUs

1

Bnanenne wMeromamm  JI0Ka3aTeNbCTB,  alrOPUTMAMH  PEUICHWS  3ajad; yMEHHe
(bopMyIHMpoBaTh U ONEPUPOBATH MOHSATHIMU: OIpEJelicHHEe, aKCHOMa, TeopeMa, CIIECTBHUE,
CBOMCTBO, TPH3HAK, JOKAa3aTeNbCTBO, PABHOCWIBHBIE (OPMYIUPOBKH; IPUMEHSTH UX;
ymeHue (GopMyaupoBaTh o00paTHOE U IPOTHBOIOJIOXKHOE YTBEpXKIEHHE, TPHUBOIUTH
NpUMeEpPBl U KOHTPIPUMEPBI, UCTIONB30BaTh METOJ] MaTEMAaTHIECKOW WHIYKIIMU; TIPOBOJNUTH
JIOKa3aTeNbHbIE PAcCYKICHUS MPU PEIICHUH 3ajad, OLIEHUBATh JIOTUYECKYIO NPABUILHOCTD
pacCy)XJCHUI; yMEHHE ONepUPOBaTh MOHATHAMH: MHOXECTBO, IOJMHOXECTBO, OIEpALUH
HaJl MHOXKECTBAMH; YMEHHE HCIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIN armapar Juis
OIMCaHMs PeajibHBIX MPOLECCOB M SBICHUN U NPU PELICHUH 3a]a4, B TOM YHCIIE U3 JIPYTUX
y4eOHBIX TPEIMETOB; YMEHHIE ONIepHPOBATh HOHITUAMU: rpad, CBI3HBINA Tpad, IepeBo, MK,
rpad Ha IUIOCKOCTH, yMEHHE 3a/aBaTh W OINHUCHIBATh Tpadbl Pa3IMYHBIMH CIOCOOAMH;
UCIIOJIb30BaTh Tpadbl MPH PEICHUH 33124

YMeHue omnepupoBarh MOHATHSIMU: HATYpaJbHOE YHCIO, IIEJI0€ YHCIO, CTENEHb C IIEJIbIM
MOKa3aTeneM, KOpeHb HaTypaJbHOM CTENEeHH, CTEHNEHb C PpalHOHAJIBHBIM IIOKa3aTeseM,
CTEIeHb C JICUCTBHUTEILHBIM IOKa3aTeneM, JIorapuM 4Yucia, CHHYC, KOCHHYC M TaHTEHC
NPOMU3BOJIBHOTO YHUCIIA, OCTATOK MO MOIYJII0, PALIMOHAIBHOE YHCII0, HPPALlHOHAIBHOE YHUCIIO,
MHOXECTBA HATypaJlbHBIX, UENBbIX, PpAlMOHAIbHBIX, JEHCTBUTENBHBIX YHCEN;, YMEHHE
UCIIOJIb30BaTh MPU3HAKH JICTTUMOCTH, HAUMEHBIIHIA OOIUi IeTUTENh U HAUMEHbIIIee olIee
KpaTHOe, airopuT™M EBKIMAa Tpu pelIeHHH 3a1a4; 3HAKOMCTBO C Pa3IUYHBIMHU
MO3ULMOHHBIMU CHCTEMaMH CUMWCIICHHS; YMEHHE BBINOJHATH BBIYUCICHHWE 3HAUYEHUH U
npeoOpa3oBaHus BBIPAKEHUH CO CTENECHAMHU W Jiorapupmamu, mpeodOpa3zoBaHUsl JpOOHO-
palMoOHANBHBIX BBIPAKCHUI; yMEHHUE OIEPUPOBATH IOHATHUSIMH: MOCIE0BATEIHLHOCTD,
apudMeTHUYecKas Tporpeccusi, TeoMeTpudeckas Iporpeccusi, OECKOHEUHO YObIBaromas
reoMeTpHUecKas IPOrpecCHs; yMEHHE 3a/aBaTh IIOCIEJOBATEIBHOCTH, B TOM YHCIE C
HOMOIIBIO PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIIO,
COIIPSDKEHHBIE KOMIUICKCHBIE YHCia, MOAYJIb M apryMEHT KOMIUIEKCHOTrO uucia, (opma
3aIMCH KOMIUIEKCHBIX Yncel (TeoMeTpudecKkas, TPUTOHOMETpHUYECcKas U anreOpamdeckas);
YMETb TPOU3BOANUTH apH(PMETHUeCKHe ICHCTBHA ¢ KOMIUIEKCHBIMH YHCIIAMHU; HPUBOAUTD
IpUMEPHI UCIIONIB30BaHUS KOMIICKCHBIX YHCEN; ONEpUPOBATh MOHATHAMU: MaTpula 2 X 2 U




3x 3, OMpeACINTCIIb MaTPHUIIbI, FCOMeTpI/I‘-IeCKI/Iﬁ CMBICIT OITPCACIIUTCIIA

YMeHue OomnepupoBaTh MOHITHAMHU: PAIMOHAIBHBIE, WpPpAIOHANBHEIE, ITOKa3aTeNIbHBIE,
CTCTICHHBIC, JIOTApU(MHUYSCKHAE, TPUTOHOMETPUYCCKHE YPaBHCHHMS W HEPABCHCTBA, WX
CHCTEMBI; YMEHHUE OIEPHPOBATH MOHITHAMU: TOXKIECTBO, TOXKIECTBEHHOE TpeoOpa3oBaHue,
ypaBHEHHWE, HEPABEHCTBO, CHCTEMa YPaBHEHUI M HEPAaBEHCTB, PAaBHOCHILHOCTh YPaBHEHHH,
HEPaBEHCTB U CHUCTEM; YMEHHE peIllaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MOMOIIBIO
pa3IMYHBIX [PHEMOB; pEIIaTh YpaBHEHWS, HEPABEHCTBA W CHCTEMBI C MapaMeTpoM;
MIPUMEHSATh ypaBHEHIsI, HEPABEHCTBA, UX CHCTEMBI ISl PEIISHUS MaTeMaTHYeCKHUX 3a7ad U
3a/1a49 U3 Pa3IUIHBIX 001acTel HAyKW U PeaTbHOM KU3HU

YMeHue omnepupoBaTh MOHSATHAMHU: (YHKIMSA, 4YETHOCTh (YHKUUH, TEPHOAUYHOCTD
(GYHKIIMH, OTPaHUYEHHOCTh (YHKIHWH, MOHOTOHHOCTH (YHKIMH, 3KCTpEMYM (YHKIUH,
HauOoJbllIee U HAaUMEHbIIEE 3HA4eHUs (PYHKIMM Ha IPOMEXKYTKE, HeIpepbIBHAs (QyHKUNS,
acCUMIITOTHI Tpaduka QyHKINH, IIEpBasi ¥ BTOpasi MPOU3BoAHAS (PYHKIMH, TEOMETPUIECKUH 1
¢u3nUecKuil CMBICT TMPOM3BOJAHOM, TepBOOOpa3Has, ONpeNeNIeHHBI HHTErpal; yMEHHUE
HaxoIUTh ACUMITOTHl Tpaduka (YHKUNWH; YMEHHE BBIYHCIATH IPOM3BOAHBIE CYMMBI,
NPOM3BENICHHS, YaCTHOTO M KOMIIO3MLIMHU (YHKIHM, HAXOIUTh YpaBHEHHE KacaTelbHOH K
rpaduKy QYHKOUH; YMEHHE HAXOJIUTh MPOW3BOJIHBIC DIIEMEHTAPHBIX (YHKLUI;, yMEHHE
UCIIOJIb30BaTh MPOM3BOJHYIO JUIS HCClefOoBaHMs (YHKUUH, HAXOOUTh HAuOOJbILIHE U
HavMEHbIINE 3HAYeHUs (QYHKUHUHA;, CTPOUTh TpaguKu MHOTOYICHOB C HCIOJB30BAHUEM
anmapaTta MaTeMaTHYecKOro aHajin3a; IMPUMEHSTh MPOU3BOJAHYIO JUIA HAXOXKJIECHUS
HaWiIydlIero peUleHus B NPUKIagHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMHYECKHX U
¢u3MYecKnX 3amavax; HAXOMUTh TUIOMAAN W 00BeMBbl (UTYp C TOMOIIBIO HHTErpaja;
NPUBOJUTH MPUMEPHI MaTEMAaTHYECKOTO MOJICIMPOBAHUS C IOMOIIBbIO AU(depeHIIaIbHBIX
ypaBHEHUI

YMeHue omepupoBaTh MOHATHAME: Tpaduk (QyHKIWM, oOpaTHas (QYHKIUS, KOMIIO3HIIUS
byHKUMHE, nuHeWHas QYHKOWS, KBaApaTWdHas QYHKOUS, panuioHalbHas (QYHKIUS,
cTereHHass (QYHKIUS, TPUTOHOMETpHYEecKHe (QYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
(yHKUMHM, TOKaszaTenbHas M Jiorapupmuyeckas (yHKUHH; yMEHHE CTPOUTH TIpaduku
M3yYCHHBIX (YHKLHHA, BBINOJIHATH IpeoOpa3zoBaHusl rpadukoB (QYyHKIMHA, HCHOIB30BATH
rpaduKu Ui W3YYEHUS] TPOIIECCOB M 3aBUCHMOCTEH, NPU pEIIeHHH 3a1ad W3 APYTHX
yueOHBIX NPEAMETOB M 3aJad W3 peajbHOM >KU3HM; BBIpaXkaTb (hopMyiaMu 3aBUCUMOCTH
MEXIY BEJIMYMHAMH; HCIIONb30BaTh CBOWCTBA M rpadukn (yHKUMH A0S PELICHUs
YpaBHEHUH, HEPABEHCTB U 3a/1a4 C NapaMeTpamu; n300pakaTh Ha KOOPIUHATHON TIOCKOCTH
MHOXXECTBA PELIEHUI YpPaBHEHUMN, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEeKCTOBBIE 33Jadd pa3sHbIX TUIOB (B TOM YHMCIIE Ha MPOLEHTHI, JOIH U
4yacTu, Ha JBIKEHHE, pabdOTy, CTOMMOCTh TOBapOB M YCIYT, HaJOTH, 3aJadd M3 00JacTH
yIpaBlieHUs JIMYHBIMA M CEMEHHBIMH (PMHAHCAMM); COCTABIISATH BBIPAKEHUsSI, YPaBHEHHS,
HEPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBMIO 33Ja4d, MCCIENOBATh IIOJYYEHHOE pEIIEHUE U
OLIEHUBATh MIPABJIONOJO0HOCTD PE3YJIbTATOB; YMEHHE MOJECIUPOBATh PEAIbHBIE CUTYAIlUH Ha
SI3BIKE MATEMaTUKH; COCTAaBJISATh BBIPAKECHUS, YPaBHEHMs, HEPABEHCTBA U MX CHUCTEMBI IO
YCIIOBUIO 3aJja4d, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C HCIOIB30BAaHUEM allapara
anreOpbl, MHTEPIPETUPOBATH TOIYYEHHBIH Pe3ybTaT

YMeHue omnepupoBaTh IMOHATHUSAMHU: CpellHee apu(METHYeCKOoe, MeauaHa, HauOoJjbllee U
HaUMEHbIIIee 3HAYCHHUS, Pa3Max, JAUCIEPCHS, CTAHIAPTHOE OTKIOHEHHE YMCIOBOTO HAOOpa;
YMEHHE HW3BIIEKaTh, MHTEPIPETHPOBATh HH(MOPMAIUIO, MPEACTABICHHYI B TaOnWIax, Ha
quarpamMmax, rpadukax, OTPaKAIONIYI0 CBONCTBA pEalbHBIX TIPOIIECCOB M  SIBIICHUM;
MPEACTABIATh HWHODOPMAIMIO C TOMOINBIO Ta0NWI] ® JuUarpaMM; HCCIIEIOBaTh
CTaTUCTUYECKUE JaHHBIC, B TOM YHCJIE C TPUMCHCHHEM TpadUIecKUX METOJI0OB |
AJIGKTPOHHBIX CPENCTB; rpaUUecKy HCCIIEe0BaTh COBMECTHBIE HAOIOICHUS C MOMOIIBO
JIarpaMM pacCEeUBaHUA U JUHEHUHON perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CAYYAMHBINA OMBIT U CIy4aiiHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIIATH BEPOSTHOCTH C WCIOJIb30BaHHEM TrpadUuecKux
METOJIOB; TIPUMEHSTHh (POPMYJIBI CIIOKCHUS U YMHOXKEHUS BEPOSTHOCTEH, (DOpMYITy IMOITHOMN
BeposTHOCTH, (opmyiny bepHymin, komMOWHaTOpHBIE (akTel W (QOPMYIBI;, OICHUBATH
BEPOSITHOCTH pealibHBIX COOBITHUH; YMEHUE OTIEPUPOBATh MOHATHIMU: CIydaliHasl BEIMYHHA,
pacnpeselieHue BEpOSTHOCTEH, MaTeMaTWUYeCKOe OKUIaHWe, AWCIIEPCHS W CTaHIAPTHOES




OTKJIOHEHHE CIIy9allHOW BETMYUHBI, (YHKIUN PacHpelesieHus] U TUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOIO0 W HOPMAJIBHOTO paclpeieNieHud; YMEHHE UCIOJIb30BaTh CBOWCTBA
W3YYCHHBIX PACIPEIEICHUH ISl PEIICHUS 3a/1a4; 3HAKOMCTBO C TIOHSATUSAMHE: 3aKOH OOJIBIITNX
YHCell, METOABl BBIOOPOYHBIX HCCIIEIOBAHHI;, YMEHHE MPHUBOAWTH MPHUMEPHI MPOSBICHUS
3aKOHA OOJIBIIIUX YKCET B MPHUPOTHBIX U OOIIECTBEHHBIX SIBIICHUSX, YMCHUE ONEPHUPOBATH
MOHATUSMU: COYETaHHE, TICPECTAHOBKA, YHCJIO COYCTAHMIA, YHCIO IMEPECTAaHOBOK;, OMHOM
HrroTtoHa; ymMeHue npuMeHsITh KOMOWHATOPHBIE (haKTHI M PACCYKISHUS IS PEeIIeHs 3a1ad;
OIICHUMBATh BEPOSTHOCTH PCAbHBIX COOBITUH; COCTaBJISATh BEPOSTHOCTHYIO MOJETL U
WHTEPIPETUPOBATH NOTYICHHBIH pe3yIbTaT

‘YMeHue onepupoBarh NOHIATUAMU: TOUKA, MpsIMasi, MIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Iy,
BEJIMYMHA YIJIa, IUIOCKUI YroJ, ABYIPaHHBIM YIroj, TPEXI'PaHHBIH yrojl, CKpELIMBAOLINECs
NpsIMblE, MapajlIeNbHOCTh U MEPHNEHAUKYISIPHOCTh MPAMBIX M IUIOCKOCTEH, Yrol Mexay
MPSIMBIMH, YTOJI MEXIY MPSMON U TUIOCKOCTBIO, YTOJl MEXKAY IJIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH [0 TJIOCKOCTH, PACCTOSHHE MEXIY HPSMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSIMU;
YMEHHUE HCIIOJIb30BaTh IPH PELICHUH 3a7ad H3ydeHHble (aKThl U TEOpeMbl IUTAHUMETPHUU;
YMEHHUE OIICHUBATh Pa3MEpbl OOBEKTOB OKPYKAIOUIETO MHUPA; CTPOMTh MaTeMaTHYCCKHE
MOJENU C IMOMOIIBI0 I'€OMETPUYECKUX MOHATHHA M BEJIMYUH, PEIlaTh CBSI3aHHBIE C HUMH
MpaKTHYECKUE 3a1a4u
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YMeHne onepupoBaTh MOHSTHUSMH: IUIOIAAb (GUTYpBl, 00beM (UTypBl, MHOTOTPaHHHK,
NpPaBUIBHBI MHOTOTPaHHHK, CEYEHHE MHOTOTpaHHHUKA, KyO, Mapajulelnenure], MpH3Ma,
nupamuza, Gurypa M HOBEPXHOCTb BpAaLIECHUS, LWIMHIP, KOHyc, map, chepa, miomans
cdeppl, MIOLIAAL MOBEPXHOCTH IMUPAMHUIBL, NPU3MbI, KOHycCa, LMIMHIpA, 00BeM Kyoa,
MPSIMOYTOJIBHOTO TapajUleNienunesa, MUpaMuIbl, MPU3MBI, IMIMHApA, KOHyca, MIapa,
pa3BepTKa NOBEPXHOCTH, CEUECHUS KOHyca U LINHIPA, TapauIeIbHBIE OCH WM OCHOBAHUIO,
CeueHHe MIapa, IUIOCKOCTh, Kacamomasica cgepbl, LUIMHAPA, KOHYCa; yYMEHHE CTPOWTh
ceueHre MHOTOTpaHHMKa, U300pakaTh MHOTOTPaHHUKH, QUTYPHI U TIOBEPXHOCTH BpaICHNS,
UX CEYEHUS, B TOM YHCIE C MOMOIIBIO AIEKTPOHHBIX CPEICTB; YMEHHE IIPUMEHATH CBOMCTBA
TeOMETPUUECKUX (PHUTYpP, CAMOCTOSTEIBHO (POPMYITHUPOBATE ONPEAETICHUs N3ydaeMbIX Guryp,
BBIJIBUTATh TUIIOTE3HI O CBOMCTBAX U MPHU3HAKAX TEOMETPHUECKUX QUTYP, 00OCHOBBIBATH MU
OTpOBEpraTh UX; YMEHHE MPOBOAUTH KJIACCHOUKAIUIO (UTYp MO pa3IUYHBIM TPU3IHAKAM,
BBITIOTHATH HEOOXOAMMBIE TOTIOTHUTENbHBIE TOCTPOEHUS
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YMeHre onepupoBaTh MOHATHSIMM: ABWXKEHHE B NPOCTPAHCTBE, MapajuICIbHBIA IEPEHOC,
CUMMETpHUsi Ha IJIOCKOCTH W B TPOCTPAaHCTBE, IOBOPOT, Mpeodpa3oBaHUE TOA0OMS,
noso0HbIe (UTYphI, YMEHHE paclo3HaBaTh PaBHBIE W MOJOOHBIE (QUTYpHI, B TOM 4YHUCIE B
NpUPOJIE, HCKYCCTBE, APXUTEKTYype; HCIOJIB30BaTh T'€OMETPHUYECKHE OTHOUICHHS NpH
pelIeHnH 3aj]a4y; HaXOAUTh FeOMETPUUYECKUE BEIMYNHBI (JUTHHA, YTOJl, TUIOIab, 00beM) pu
PECUICHUH 3a/1a4 U3 APYTHUX yqe6Hbe nmpeaAMETOB U U3 peanLHoﬁ KN3HHU; YMCHUEC BBIYUCIIATH
TEOMETPUYECKHE BENMYMHBI (JUIMHA, YroJ, IUIOHadb, OO0BEM, IUIOMA]b ITOBEPXHOCTH),
HCIIOJIb3Yyd HU3YYCHHBIC Q)OPMYJ'IBI n MCETOJbI, B TOM 4YHCJIC: IUIOHIaJAb IMOBECPXHOCTU
OUpaMHUJIBI, TPU3MBI, KOHYCa, HWIHHApPA, Tuomans chepbl; 00beM Kyda, MpsSMOYroJIbHOTO
napajieNienuIesa, MUpaMHUIbl, MPU3MbI, LWIMHApA, KOHYyca, LIapa; yMEHHE HaXOIHUTh
OTHOLIEHNE 00BEMOB MOAOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATUSIMHU: MPSIMOYroJibHasg CHUCTEMa KOOPAMHAT, BEKTOD,
KOOPJIMHATBl TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB, IIPOMU3BEIECHUE BEKTOPA Ha
YHCIIO, pa3liokeHHEe BeKkTopa Mo 0a3ucy, CKaJsIpHOE MPOHM3BEICHHE, BEKTOPHOE
MIPOMU3BEICHUE, YIrOJd MEXJHy BEKTOpaMH; YMEHHE HCIIONb30BaTh BEKTOPHBIA U
KOOPIWHATHBIM METON [JIS PEIICHHS TEOMETPHUYECKHMX 3aJad W 3a7ad JAPYTruX yIeOHBIX
IIPEAMETOB
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YMeHue BBIOMpATh MOAXOMSALIMN METOXM JUIS PEIICHUs 3a7add; MOHWMaHUEe 3HAYUMOCTHU
MAaT€MaTUKU B HU3YUYCHHU IPHUPOJIHBIX H O6HleCTBeHHBIX IIpouecCoB n HBHCHHﬁ; YMECHHE
pacrio3HaBaTh NPOABJICHNUEC 3aKOHOB MaTEMAaTUKH B HCKYCCTBEC, YMCHUC ITPHUBOJAUTE IIPUMEPDBI
MaTeMaTUYECKUX OTKPBITUHA POCCUNCKON M MUPOBOM MaTeMaTUUE€CKON HAyKU




[lepedens 351eMEHTOB cozepxkaHus, npoBepseMbix Ha EI'D
10 MaTeMaTHKe

Kon [TpoBepsieMblil SeMEHT COAEPIKAHUS
1 Umcna ¥ BEIYMCIICHUS
11 HarypanbHbie u nenbie uncna. [Ipu3Haku AeTMMOCTH HEIBIX YHCEI
1.2 Pammonaneapie uymncna. OOBIKHOBEHHBIE W JACCATHYHBIE OpOOM, TPOLEHTHl, OECKOHEYHBIC
TIePUOINYECKAC TPOOH
1.3 Apudmernueckuii KOpeHb HATypaldbHOW creneHHW. JleHdcTBuS ¢ apuMETHIECKUMU KOPHSIMHU
HaTypajbHOM CTEIIEHU
14 Creniensb ¢ 11enpIM 1okaszareneM. CTerneHs ¢ palroHaIbHBIM MoKas3ateneM. CBOMCTBA CTEIICHU
15 CuHyc, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEeHC
YHCIIOBOrO apryMeHTa
1.6 Jlorapudm yncna. JlecITHIHBIE M HATYPAIbHBIC JIOTaprU()MBI
1.7 HeiictBurenpHple  4ucna. ApUpMETHUYECKHE OIEpalid C JeHCTBUTEIBHBIMH  YHCIIAMHU.
[IpubnuxkeHHble BBIYMCICHUS, NpPAaBWIA OKPYIJICHUS, NIPUKUAKA M OLEHKA pe3ysbTaTa
BBIYMCIICHUN
1.8 [IpeoOpazoBaHue BRIPAKEHUIA
19 KomrutekcHple uncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenble 1 1poOHO-paIIOHANBHbBIE YPABHEHHUS
2.2 WppatmonaisHble ypaBHEHUS
2.3 Tpuronomerpuieckre ypaBHEHHUS
24 [NokazarenbHbie U JOrapupMUIecKie YpaBHEHHS
2.5 Lenpie 1 qpoOHO-paIOHANBHEIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBEHCTBA
2.7 IlokazarenbHeie 1 JorapudpMuueckue HepaBeHCTBA
2.8 TpuroHomerpuueckie HepaBeHCTBA
29 CucTeMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHEHHS, HEPABEHCTBA M CUCTEMBI C MTapaMeTpaMu
2.11 Martpuiia cuCTeMBI TMHEHHBIX YpaBHEHNH. OnpeieTuTenh MaTPHUIIbI
3 OyHKIMU U rpaduku
3.1 Oynknusa, cnocoObl 3amanus (yHkuumu. ['padpuk dyHxkumu. BzaumHo oOpaTHbIC (QYHKIHH.
Yetnsle u HeueTHbIE pyHKUMH. [lepuognueckue GpyHKINU
3.2 OO6yactp ompenmencHUS M MHOXECTBO 3HadeHWH (yHknuwm. Hymm ¢ymakmum. [IpomexyTkn

3HaKOIIOCTOAHCTBA. HpOMe)KyTKI/I MOHOTOHHOCTH (byHKI_[I/II/I MaKCI/IMYMLI U MHUHUMYMBbI




(bYHKI_II/II/I. Hawubonkbliee 1 HanMeHbIIIEe 3HAUCHUE (byHKLII/II/I Ha IPOMCIKYTKC

3.3 Crenennast QyHKIMS C HATYpAIBHBIM U IEIBIM TIOKa3areneM. Ee cBoiicTBa u rpaduk. CBolicTBa 1
rpaduK KOpPHS N-0¥ CTETICHH
3.4 Tpuronomerpruueckne QyHKINH, UX CBOMCTBA U TpapuKu
3.5 [TokazaTenbHast 1 JorapupmMuIeckas GyHKIINNA, UX CBOWCTBA U TpaduKu
3.6 Toukn paspeiBa. AcuMnTOoTH TpadukoB ¢yHKmmA. CBolicTBa (yHKIMI, HENPEPHIBHBIX Ha
OTpe3Ke
3.7 [ocnenoBaTensHOCTH, CIIOCOOBI 3aJaHHsI TIOCIIEAOBATEIBHOCTEH
3.8 Apudmernyeckas u reoMeTpudeckas nporpeccuu. Gopmysa CI0KHBIX MPOIIEHTOB
4 Havana maremaTndeckoro anaimsa
4.1 [IpomsBoanas ¢pyHKITHH. [Ipon3BOIHEIC 3TIEMEHTAPHBIX (DYHKITHI
4.2 [IpuMeHeHne TPOU3BOAHOW K HCCIEAOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U JKCTPEMYMBEI.
Haxoxaenne HaubospIero 1 HaMMEHbIETO 3HAYCHUS (PYHKIMU Ha OTPE3Ke
4.3 [lepBooOpa3znas. MuTterpan
5 MHOXeCTBa U JIOTHKa
51 MHoecTBO, oliepaliui HaJl MHOKecTBaMHU. [lnarpammel Ditniepa - Benna
5.2 Jloruka
6 BeposiTHOCT 1 cTaTHCTHKA
6.1 OnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJI0CKOCTH
7.2 [IpsiMbIe ¥ MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEPXHOCTHU BPALLEHUS
7.5 Koopannatsl u BEKTOpPHI







