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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Aisredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro oOIero oOpa3zoBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y Is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrod CTOPOHBI, (hopMUpYeET
JIOTHYECKOE U a0CTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOAMMOM
JUIsL OCBOEHHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOoTopas (opMyiupyeT cBoU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOT0 aHAIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMHU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX /IS JajdbHEHUIIero oOpa3oBaHUsA U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU anreOpbl M MaTEeMaTHUUECKOro aHajlu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PACCYXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE ¥ KOHKpETH3aluio, a0CTparupoBaHUWE U AaHAJIOTHI0, (OpPMUpPYET
KpPEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hayaja MaTeMaTHYE€CKOTO
aHaM3a» 00ydYaroIIuecs IMOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAlUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HaKOMSTCS C  IpUMepaMu
MaTeMaTUUECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduky ydeOHOM
NEeSTENIbHOCTH, TpeOyroleld MpOJOJKUTENbHON  KOHIEHTpAMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJIyYCHHBIH
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType ydeOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COAEpKATEIbHO-MEeTOANUecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIINU U Tpadukmy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCcKoro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJIEPKaTEIbHO-METOIUYECKUE JIMHUU H3YYaloTCsl Ha MPOTSDKEHUHM JABYX JIET
oOydeHHs Ha YpPOBHE CpemHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMd W paszaenamu. J[aHHbIN
yu4eOHBI KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIWHSIET B cebde
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTHICCKUM aIlapaToM, Y HUX MOCJIEI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pealbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEPIIACT
(GbopMUpOBaHKE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CeOS MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBbIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOIIMMCS MHOXKECTBAa HATYpPalbHBIX, IENbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKkue 3aJaud M OIEepaluu: JeJIeHHE Haleno,
ONEpPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICUCHHE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSIMHM MX MPUMEHEHUS ISl PEIlIeHUs] pa3IUYHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJiH B
MOCTPOCHUU MOJIEJIeH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHs.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXKJIOM
pasaene IlporpaMMbl MpemTyCMOTPEHO peUICHHE COOTBETCTBYIOMIMX 3afad. B
pe3ynpTaTe OOyYalolIUecs OBJAJCBAIOT PA3MMYHBIMA METOJAMU  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, IOKAa3aTEeNbHbIX, JIOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkaimmx mnapamerpsl. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a7a4 ¥ 337a4 Ha HAXOXJACHHE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN () YHKIIUU.
Jannast copep:karenbHasi TMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTtel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TakKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh N3yUEHNs MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKUIWU, CTPOUTH UX
rpaduku. Marepuan 3Tol cofepxKaTeJIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M ciaoBecHoOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIUH, OMPEAeNsITh WX HAuOOJbIINE W HaUMEHBIINE
3HAUEHUA, BBIYUCIATH MUIOManun (Guryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)KaresibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-I)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaAaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHMI pacro3HABaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyvarouuecs: y3HaT O



BBIJIAIONIUXCS pe3yiIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas JIMHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEeMATUKU
U Tpe[araloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKHE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJIeAyeT IPU3HATH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUIECKIX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa u Hadajga MaTEMaTHYECKOTO aHAIHM3a
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peabHBIX
CUTyalliii, HCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HMCIOJIB3YeTCs I PEelIeHHUs NMPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOI0IaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenpHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS MPUKIAAHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3YyUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Hagyaa
MaTEeMaTHYECKOTO aHATTu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHbIe TNepuoanyeckue npodu. [lpuMeHeHue apode W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUM U PeaJbHOM )KU3HMU.

JelictBuTenpHble 4ucha. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIA.
ApudmMernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJbTaTa BHIYUCICHUMN.

Crenenb ¢ wmenabiM nokazareneM. buHom Heroorona. Hcnonp3oBaHue
noAXosAIEeH (OPMBI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajIbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHaAJIBHBIM IIOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapupma. JleciTUuHbIE U HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPAaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUMN U
HEpPAaBEHCTB. MHOTOWIEHb OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METOIbI peuieHust
UppalMoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUYECKUX YPaBHCHUH.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUs, TPUMEHEHUE ONpPENeTUTeNs sl pelIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPUIL U OIPEETUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOMN
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIUU.
Kommnosumms pyskiuit. I'paduk  QyHkimu. SiaemeHTapHble TpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE U HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliiee 1 HauMeHblllee 3Ha4eHUs (PYHKIIUN HA IPOMEXKYTKE.

JluneiiHas, KBaJpaTHU4YHas U JAPOOHO-IMHEHHas (QYHKIHUH. DJIEMEHTapHOEe
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHM Kak (GYHKIHUU OOpaTHOU
CTENEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas ¢GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

@OYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduiku peasibHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHajim3a

ITocmenoBaTebHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17§ OTpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruuecKas nporpeccuu. beckoneuHno yobiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOTrpeCCUr. JINHENHBIA U 3KCHOHEHIIMAIBHBIA pOCT. Uncio e. Popmya CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPeccUU JUIsl PELIEHUs pealbHbIX —3aaad
MPUKJIAJHOTO XapaKTepa.



HempepsiBHbIe (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIecKuil u
buznyecKuilt CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHblX  ¢yHKiui.  [IpousBomnHas  cymMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPH PELICHWH 3a4ad U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LEIbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHAIBHBIX, TOKA3aTENbHBIX U JOTaPU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKd U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIud. ['eomerpuyueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue QGyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT NMPHU PEUICHUM 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIErOo  3HAYEHUU
HEIMpEePbIBHON ()YHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBoOoOpa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuuia.

[Ipumenenue wHTErpana s HAXOXKIACHUS IUIOMAACH TMIOCKUX GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTAaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKaX, TEXHOJOTrusXx, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4UecKoro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMCHSATH MaTEMaTHYECCKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryisipHas (u3NYecKass aKTHBHOCThH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pa3nmuuHbiM  cepam  TPOoPECCUOHAIBHOW  JIESITEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IeATEeNbHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIO0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBarenbcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlECCa, a TakKKE BbIABUIATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanmueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
Heas MU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKJa€MOM TEMB,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pElIEHNs, COIMOCTABIIATh CBOM CYXAEHUSA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opmar BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO pEeIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS TMpolecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATh PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mMpu pelieHuH Y4YeOHbIX 3a7ad, NPUHUMATh II€Jib COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX GopMax paboThl (00CykaeHUS, OOMEH MHEHHUI,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy ob0ydyenus B 10 kuacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucji1a ¥ BBIYUCTICHUA

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuouyeckass JIpo0b, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl pElIeHUs MPUKIAIHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIICH 3HAHUMN U PEATbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIUMCICHUS, TTPABUJIA OKPYTIICHUS, IPUKHUIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO OMNEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIANTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PeIICHUs
NPaKTUYECKUX 3a]1a4 U MPEICTaBICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CcBOOOIHO OMEpPUpPOBaTh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH NOHATHUAMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3IUYHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IMEepeMEHHOH,
MHOTOWIEH € UeNbIMA KO3(h(UIMEeHTaMu, KOPHU MHOTOWIECHA, MPUMEHSThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPEAEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurtens 2 X 2 g BBIYMCICHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENIN JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIEIOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHUI;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUH, COJEPIKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCI0JIb30BaTh CBOMCTBa aorapupmMoB LTSt npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuyUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUECKHe (HOPMYIIbI i MpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMyJbl  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTAaBJIATh
BBIDAKEHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jaud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (QPYHKIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMOo3umus GyHKuud, rpadux QyHKIMH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKIINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEIETICHUS U MHOKECTBO
3HaYeHUN PYHKUNU, HYJIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UETHBIE M HEYETHBIE (PYHKUUH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeIbIM TOKa3zareneM, rpapuk CTEeNeHHOW (YHKIMH C HAaTypaJbHBIM M IEJIbIM
nokasareyieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHUI;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOPMYyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: apuPMeTHUecKas M TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peajbHBIX 3a4ad IMPUKIIATIHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSMHU: HENpepbIBHbIE (YHKIUH, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka GyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OINEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (YHKIUH, 3HATh MIPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
peleHus 3a1au.

MHokecTBAa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CBOOOJIHO OIEPHPOBATh TMOHATHUSIMU: OIpEAeNICHHEe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO0€ YHUCIO,
MHO’KECTBa HATypalbHBIX M LENbIX UYHCEN, UCIOJIb30BATh MPU3HAKH JAECTUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl peleHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CcBOOOIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B PA3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OTEPHUPOBATH MOHATHIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUN U HEPABEHCTB;

peuars paloOHaJIbHbIE, VppalUOHAIBHBIE, II0OKa3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIY U apaMeTpPBhI;

MPUMEHSIThH TpauuecKkrue METO/IbI JIJIs PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOphl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TpapuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TNIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasia MaTeMaTH4eCKOr0 aHAJIU3A:

UCIIOJI30BATh MPOU3BOIHYIO VISl UCCIIEOBAaHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMK HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIb30BaTh IPOU3BOAHYIO JUJII HAXOXKJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIbHO-DKOHOMUYECKUX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHWsS Tpoliecca, 3aJaHHOro (OpMyJIol WIn
rpadukom;



cBOOOZHO OMEpUPOBATH MOHATHSAMHU: TEepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIIEMEHTAPHbIX (YHKUMH M BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMEThb MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7aud, B TOM YHUCIIE COI[MAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkun u rpaduku. CreneHHas GyHKIUS C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. s |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHast pynkuus. [TokazaTenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapudmMuueckne ypaBHEHHs
6 TpuronomeTpruyeckue BeIpa)keHUS U ” |
YpaBHEHHUS
ITocnenoBaTeIbHOCTH U IPOrPECCUU 10 1
HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHIA ¢ TOMOIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIMOHAIBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll3y'{em/m :)Iﬁl()l)al;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| MHOXecTBO, orepanuu HajJ MHOKECTBAMU |
U UX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
amnmnapara JJis pelieHHs 3a1a4
Panmonaneubie yncia. OOBIKHOBEHHBIC U
4 JECSITUYHBIE IPOOH, IPOLIEHTHI, 1
OeCcKOHEUYHBIE IEPUOANUECKHUE JPOOH
Panmonaneubie uncna. OOBIKHOBEHHBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKUE TPOOH
6 [Tpumenenue apobeli U MPOIECHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue npobeit u MpOLEHTOB JIst |
pElIeHs TPUKIaJHbIX 3a7a4
2 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1
HUPpAIMOHATILHBIE YHCIIa
9 ApudmeTrndeckue oneparuu C |
JEMCTBUTEIbHBIMU YU CIIAMU
10 Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0 |

CBOMCTBA




11

12

13

[TpuOnkEHHBIE BBIYUCIICHUS, TIPAaBUIIa
OKPYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIPOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTObI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrouaeHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTouYI€Ha HAa MHOTOUJIEH C
ocratkoM. Teopema besy

MHoro4sieHs! ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PELIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




22

23

Pemenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue npukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponsHas pabora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUN"

25

26

27

OyHKIMS, CIIOCOOBI 3a/1aHUs (YHKITUH.
B3anmuo obparnbie pynkimm. Kommosurmst
byHKIUI

I'paduk Gynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUN

O6nacth ornpeAesieHus] 1 MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpoMexyTKH 3HAK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HauMeHbllIee 3HaYEHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AvHeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MoCTpoeHue TrpauKOB ITUX QYHKIUN

Cremnens ¢ LICJIBIM MOKa3aTeneM. buaom




Hrrotona

CrerneHn cC LETBIM TTI0Ka3areaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYpPaJIbHBIM H

35 LeJIbIM ToKa3aTesieM. E€ cBoiicTBa U
rpaduk

36 Kontpoinbhas pabora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"

17 ApudmeTnieckuii KOpeHb HaTypaJbHOM
CTEIICHU U €r0 CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKCTBA

39 [TpeoOpa3oBaHus UUCIOBBIX BBIPAKEHUH,
COJIEpKalIUX CTENICHU U KOPHU

40 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIEpKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUIH,
CoJIepKaliX CTENEHU U KOPHU
HppanumonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
ypaBHEHU U
WppanmonaneHble ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELIEHUS UPPALMOHAIBHBIX
yYpaBHEHUN

45 PaBHOCHIIBHBIE ITEPEXO/IBI B pELIEHUHN




UPPALMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 VPPaLMOHAIIBHBIX YPABHECHUN

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

43 PaBHOCHIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAIIbHBIX YPABHCHUN
CoiicTBa u rpaduK KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTeIeEM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
KonTponbnas pabora: "CoiicTBa u rpapuk

51 KOpHs n-0M creneHu. MppannoHansHbie
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [Toxa3zatenpHast QyHKIM, €€ CBOMCTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5
pelIeHus] ypaBHEHUI

57 Hcnons3oBanue rpadpuka QyHKIUN A5

pelIeHus] ypaBHEHU I




IToxazaTennHBIE YpaBHCHHA. OcCHOBHBIE

58 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX 1
YpaBHEHUNU
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE
59 METO/bI PEIIECHUS TTOKA3aTEIbHBIX 1
YpaBHEHUN
OKazarelbHble ypaBHEHUSI. OCHOBHBIE
I1 O
60 METO/IbI PEIICHUS MTOKa3aTEeIbHBIX 1
YpaBHEHUU
61 KonTtponpHas pabdora: "[lokazaTensHas |
kuust. [lokazarenbHble ypaBHEHUS
yH H y "
62 Jlorapudm yucna. CoiicTBa norapudpma 1
63 Jlorapudm umncna. CBoicTBa Jorapudpma 1
orapudm uncna. CoiicTsa jorapupma
64 JI C 1
65 JecsaTuunble ¥ HATypallbHbIE IOTapU(pMBI 1
€CSITUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBI
66 y 1
67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
JorapuQmbl

68 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX |
aorapudmbl

69 [TpeoOpa3oBanue BbIpaKEeHUH, COAEPIKAIINX |
aorapu@msl

70 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U |
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIMM 115 |

peleHus ypaBHeHUI




Hcnons3oBanue rpaduka QyHKIUN A5

73 peLICHUs ypaBHEHU I
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI peIIeHUs JToTapu(HPMUIECKUX
ypaBHEHU M
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU U

77 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUN
JOTapuPpMHUECKUX yPaBHEHUI

73 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

31 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

20 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpEEIIEHNE TPUTOHOMETPUYECKHUX

(GyHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OnpeieNICHUE TPUTOHOMETPUUECKHUX 1
(yHKLUH YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpKEHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

94 Pemenne TpuroHoMeTpruUECKUX ypaBHEHUI 1

95 Pemenune TpuroHoMeTpruUeCcKUX ypaBHEHUI 1

96 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

99 Pemenune TpuroHoMeTpruUeCcKUX ypaBHEHUI 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHU I 1
KonTponbhas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS !

rocienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKIOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. MicTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccust

107 CymMma 6eckOHEeuHO yObIBaroIei
FE€OMETPUUECKOM MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJs perieHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnbHas padora:
"ITocenoBaTenbHOCTH U MpOrpeccun”

112 HenpepriBHble QyHKIIUU 1 UX CBOWCTBA

113 Touka pa3pbIBa. ACUMITOTHI IpadUKOB
byHKIMI

114 CaolicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117 1
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl pELLICHUS |
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX |
(GyHKUMT 1715 pelieHus 3a1a4

120 [IpuMeHeHre CBOMCTB HENPEPHIBHBIX |
(GyHKUMN 1715 pelieHus 3a1a4

121 [lepBast u BTOpas mpou3BOIHbIE (PYHKINU 1

122 OnpeneneHHUe, T€OMETPUUYECKUM CMBICIT |
IIPOU3BOJTHON

123 Onpez[eneHHf:, (bU3UYECKUI CMBICIT |
POU3BOIHON

124 YpaBHeHUE KacaTeNbHOW K TpapuKy |
byHKIIUN

125 VYpaBHeHHEe KacaTeIbHOU K rpadpuky |
byHKIUN

126 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (HYHKLIUI 1

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIHA 1

128 ITpon3BogHast CyMMBI, TPOU3BENEHNUS, |
YaCTHOTO U KOMITO3UIIMH (DYHKIIMH

129 [IpousBonHas CyMMbI, TPOU3BEACHMUS, |
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIUH

130 [TpousBoHasi CyMMBI, TPOU3BEACHNUS, !
YaCTHOT'O ¥ KOMIO3ULIUU (YHKIUI

131 KonTtponsnas padora: "[IpouszBoanas” 1

132 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIH 1




3HaHuii: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS

133 3HaHui: "OyHKIMK" !
134 Wrorosas kKoHTpoJIbHASA paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNEe, CHCTEMATH3AINS |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (PYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenre npou3BOIHOM K
UCCIIeIOBaHHIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOIHOM K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTb Y DKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIMM Ha OTpe3Ke

HaxoxnaeHnue HanOOJIBIIETO U




HAMMEHBIIECTO 3HAYCHUS HETPEPHIBHOM
(byHKIMU Ha OTpEe3Ke

Haxoxnenne HanOoIbIIero u
HAMMEHBIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbILIErO U
HAaWMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

11

12

13

14

Haxoxnenne HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(byHKINU Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GbyHKINU Ha OTpEe3Ke

[IpuMeHeHne MpOU3BOTHOM ISt
HAXO0XJICHUS HAWTYYILEro PeieHus B
MIPUKJIAIHBIX 3a7a9ax

[IpuMeHeHne Mpou3BOJHON JUIs
HaXO0XJACHUS HAaWIYy4Ilero peleHus B
IIPUKJIAIHBIX 3a7a4ax

15

[IpuMeHeHne Mpou3BOJHON [
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mpoliecca, 3alaHHOro (GopMyson Hiu
rpaduKom

16

[Ipumenenne npou3BOTHOM IS
ompeJie]IeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom




17 Kommnosumus Gyskmmi

18 Komnozunus GyHKimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TIOCKOCTH

)1 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

’s [TepBooOpasHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuiia HaX0XACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpudecKnid CMBICI
WHTErpaa

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne Horotona-JleliOHuna

)3 Brruucnenue onpenenéHHOro MHTErpana
o gopmyne HoroTona-JleiiOnuma

79 [IpumeHeHue nuHTerpana i HaX0XACHUS
IoIaiel TUIOCKUX PUTYp

30 [IpumeHneHue nHTErpana g HaXOXACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii auddepeHInaTbHbIX

ypaBHEHUH




[Tpumeps pemenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHA
Matematuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIHaTbHBIX YPaBHCHUM

34 KonTponbnas pabota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEN TPUTOHOMETPUUECKUX

40 YPaBHEHUH € MOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHYECKON OKPY>KHOCTH

PemreHne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTprUUECKUX
HEpPaBEHCTB

47 Pemienne TpUroHOMETpHUUECKUX
HEPaBEHCTB
Kontpomnsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/1bI PEeLLICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PETICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCEPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> HppaLMOHAIIbHBIX HEPABEHCTB
53 OCHOBHbBIE METO/bI PEeLLICHUS
UppalOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
60 OCHOBHbBIE METO/bI pEeLLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
2 I'paduueckue METOIBI PELICHUS
UppalMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLIeHus
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLIeHus
IIOKa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmyeckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JOrapupMUIecKux
YpaBHEHUU
I'paduueckue MeTO bl peLIeHus
69 MOKa3aTeIbHBIX U JorapupMUIecKux

YpaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

KonrponsHas pabdora: "UpparnoHaibHeie,
IoKa3aTesbHbIe U Jorapudmudeckue
HepaBeHCTBA"

73

KomruiexcHeie uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aIuch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomriexcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJAMHATHOM TNIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUIEKCHOTO YKClia

80

81

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YHMCCJI OJIA




peuieHus GU3NIECKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KomrmiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHblie u 11e5ble yncina

85 [IpuMeHeHue NMpU3HAKOB ACIUMOCTH
LEJIbIX YUCEl

26 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEl

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJD u HOK

28 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
uensix yucen: HOJl u HOK

29 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEJI: OCTATKH 10 MOYJIIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MOIYJIIO
[IpuMeHeHne NMpU3HAKOB ACTUMOCTH

91 LEeNbIX YuCcell: anroput™ EBkinaa s
pelIeHns 3a1a4 B LEJIbIX YHCIaxX

90 Kontponbnas pabota: "Teopust 1menbix
yucen"
CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh ypaBHEHHI.

PaBHOCHUIIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEN UPpPaLlMOHATIbHBIX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYIHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MMOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH JIOrapu(PMUUECKUX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aad U 3a7a4 u3

101 pa3aMYHbIX 00JacTe HayKH U pealbHON
KU3HU, UHTEPIPETALUS TTOTYyYECHHBIX
pe3yabTaTOB

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

102 pa3IMYHbIX 00JacTel HayKH U pealbHOMN
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB




[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, UHTEPIPETALUS [IOTyYEHHBIX
pE3yJIbTaTOB
Kontposbnas padora: "Cuctemsl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHHH"

105 PaunonaneHble ypaBHEHHUS C TapaMeTpaMu

106 PanvoHaneHbIE HEPABEHCTBA C
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpamMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C apamMeTpaMu

109 HppanmoHaibHbIe CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IToka3zaTenbHbBIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapudmudeckue ypaBHeHHUS,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapugmuueckue CucCTeMsI ¢

napameTpamu

114

TpuronomeTpudeckre ypaBHEHHUS C
rapameTpamMmu

115

TpuronomeTrpryeckue HepaBeHCTBA C
napameTpamu




116 Tpuronomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u uccienoBaHue
17 MaTeMaTHYECKUX MOJIENIel peabHbIX
CUTYallUi C MOMOIIBIO YPAaBHEHUH C

napameTpamu

[TocTtpoeHue u uccnenoBaHue
118 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOI[CJICﬁ PCATIBbHBIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHIA

C mapameTpaMu

KonTponbnas padora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, 06061IeHNE,

cucTeMaTu3aIus 3Hanuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,

122
cUCTeMaTu3auvs 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0IIEeHNE,
123 CUCTEMaTHU3aIlis 3HaHUI: Y paBHEHUS.
Cucremsbl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEHNE,
cuctemaTtusanus 3Hannii: "HepaBencrsa"

[ToBTOpenue, 060061IeHNE,

125
cucremarusanus 3HaHui: "HepaseHncraa"

126 [ToBTOpenue, o6o0mEeH e,




cuctemaTusanus 3Hanuii: "HepaBencrtna"

[ToBTOpeHue, 06001IeHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 06001IeHNE,
128 cucreMmarusauus 3HaHnui: "IIponsBognas u 1
e€ npumeHeHue"
[ToBTOpeHue, 06001IeHNE,
129 cucreMmarusauus 3HaHuii: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIEHNE,
130 cucremaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHexnue"
131 [ToBTOpeHuEe, 0600MIIEHNE, |
cucTeMaTu3anus 3HaHuii: "OyHkuun"
132 [ToBTOpenue, o6o0IEeHNE, |
cucTeMaTu3alus 3Hanuii: "OyHkun"
133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
134 HToroBasi KOHTpOJIbHAS paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 06061IeHNE, |
CHCTEMATH3alMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETro 0o01Iero 06pa303a}mﬂ

Yucna 1 BEIUKUCICHUS

1.1

OnepupoBaTh MOHATUSAMM: pALUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BemonuaTe  apudmernyeckue  Omepany € pPaldOHAIBHBIMH U
JICHCTBUTEIILHBIMU YU CIIAMU

BrimonasaTe HpI/I6J'II/I)KéHHLIe BbBIYUCIICHUS, UCII0JIB3YA IIpaBUJia OKPYIJICHUA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATHSMM: CTENEHb C IEJIBIM I10Ka3aTejeM, CTaHAapTHas
¢dopMa 3amnucu JEHCTBUTENILHOTO 4YMCJIa, KOPEHb HATypaJbHOM CTENEHU;
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX UYUCEN JUIS
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCNONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHUECKHE (PyHKINN

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LEJIOE,
palMOHAIIBHOE, HppalMOHAIIBHOE YpaBHEHHUE, HEPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

22

BoinonusATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U peliaTh
TPUTOHOMETPUYECKNE YPABHEHUS

2.3

24

BoimonHaTe npeobpa3zoBaHus LENbIX, PAllMOHAIBHBIX U MPPALMOHAIBHBIX
BBIDOKEHMM W peliaTh OCHOBHBIE THIIBI LEJIbIX, pPAalUOHAIBHBIX U
MPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA I PCHICHUA MAaTCMATUYCCKUX
3aZla4q 1 3aa4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MogenupoBaTh pealbHbIE CHUTYalldd Ha S3bIKE aiureOphl, COCTABIATH
BBIPAXKEHUSI, YPAaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara anreopsl

3.1

OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMH: (QYHKIHS, CIOCOOBI 3agaHusl QyHKIIMH, 00JIaCTh
ONpeNeIeHuss W MHOKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKIHH,



B3aUMHO 0OpaTHbIe GYHKIUU

OnepupoBaTb MNOHATUSMHU: YETHOCTh W HEUYETHOCTh (QYHKIHMM, HYIH

32 (GYHKINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA
3.3 Hcnonp3oBathk rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKUINHU, KBAAPATHUYHOW (PYHKIIUH,
CTETIeHHO! (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA S HUCCIENOBAHMS TPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pelleHUuH 3aJady M3 JIPYrHX Y4eOHBbIX HpPEIMETOB U
pealbHOH JKMU3HH, BBIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hayana marematnueckoro aHannsa
41 OnepupoBaTh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas U
’ reoMeTpHuUecKas Mporpeccun
40 OnepupoBaTb TOHATUAMU: OECKOHEYHO YyOBIBAalOIIas TeOMETpUYecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yOBbIBaIOIIeH reOMEeTPHUECKON MPOTPECCHH
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMH
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTEIbHOCTEH W Mporpeccuid  ams
’ pelIeHUs peallbHbIX 3aJa4 IPUKJIaJHOTO XapaKTepa
5 MHoskecTBa U JIOTHKA
5.1 OrniepupoBaTh NOHITHAMU: MHOKECTBO, ONIEpPAIIUN HA/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUN, MIPHU PEIICHUU 3a/1a4 U3 APYTUX Y4eOHBIX
PEeIMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEJENIEHHWEe,  TEOpeMa,  CIEJCTBUE,
JI0Ka3aTelIbCTBO
11 KIIACC
Kon v
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpelHero o01ero o0pasoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMM: HaTypalbHOE, LEJI0€ YHUCIO; HCHOIb30BaTh
1.1 NPU3HAKA JEITUMOCTH MENbIX YHCEN, PAa3JIOKEHUE YWCIa Ha IPOCTHIE
MHOXKHUTENH JIJIsl PEeIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM OKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JorapudmM 4Yucia, JECATHYHbIE U HATypadbHbIC
' JorapumMel
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumeHsTh CBOICTBAa CTeMEeHW M MPeoOpa3OBaHUS — BHIPAKCHHIA,



ONCpUpOBaTh MOHATUAMMU: IIOKA3ATCIBHOC YPAaBHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

22

2.3

BremonsaTe mpeoOpa3oBaHUs BBIPAKEHHM, COJACPXKALIUX JOTapU(MBI;
OIIEpPHPOBATH MOHATHUAMU: JIOTapU(MHUUECKOE ypaBHEHHWE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIBI JTOTapHU(PMHUUECKUX YPABHEHUH 1 HEPABEHCTB

HaXOI[I/ITB peIICHUA HpOCTeI;'IIHPIX TPUTOHOMECTPUUCCKHNX HECPABCHCTB

24

OnepupoBaTh NOHIATUSMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILEHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJIA PEIICHUS IPAKTHYECKUX
3a1a4

2.5

2.6

Haxoauts pemeHus MpoCTeHIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHblE CUTyalluM Ha s3blKe anreOpbl, COCTaBIATbH
BBIPAXXCHMSI, YPaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIIOBUIO 3aJauH,
HCCJIEIOBATh TOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM allrapara ajareopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH HKCTpeMyMa (YHKIHMH, HauOoJblIee H
HaMMEHbIIIee 3HAa4eHUs1 (YHKIMHA HA TPOMEXKYTKE; HMCIOJIB30BATh WX JUIA
ucclie1oBaHus (QYHKIMH, 33JaHHOU IpaduKOM

3.2

33

34

OnepupoBaTh NOHATHAMH: TPapUKH MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPHUYECKUX (QYHKIWH; H300pakaTb HMX Ha KOOPJIMHATHOU
IJIOCKOCTH M MCIIOJIb30BATh JUIS PELICHHs] YPABHEHU U HEPABEHCTB

N300paxaTth Ha KOOPAUHATHOM IIOCKOCTH T'padUKH JTUHEWHBIX ypaBHEHUIN
Y UCIIOJIB30BATh UX JIJISl PELICHUS CUCTEMbI JTMHEHHBIX YpaBHEHUI
Ucnonws3oBare rpaduku  (yHKOMA 711 HMCCIEJOBAaHUS MPOIECCOB U
3aBUCHUMOCTEN U3 APYTrUuX YUeOHBIX AUCHIUTIINH

4.1

4.2

Hauana matemaTnyeckoro aHaiusa

OnepupoBaTh MOHATUSAMU: HETIpepbIBHAs (QYHKINSA, TPOU3BOIHAS (DYHKIINH;
UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHOW JUIA
peleHus 3a1ad

Haxomute  mpou3BoaHble  3JI€MEHTApHBIX  (QYHKIUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUH

43

4.4

4.5

Hcnonp3oBath  NpOM3BOAHYIO  JUIA  HUCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHSTHh PE3yJbTaThl HCCIEIOBAHUS K
MOCTPOEHHUIO IPapUKOB

Hcnonws3oBaTh MPOU3BOAHYIO Ul HAXOXACHHUA HAWITYy4YIICTO PCIICHUSA B
MPUKIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHCpI/IpOBaTB IHOHATHUAMMU nepB006pa3Ha;1 U HUHTCrpajl; IIOHUMATb
I‘eOMCTpI/I‘-ICCKI/Iﬁ )51 (I)H3PI‘-I€CKHﬁ CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpa3Hble JIeMEHTAPHBIX (PYHKIMM, BHIYUCISATh UHTETPAJ
no popmyne Hetotona — Jleitonuna




4.7

Pemrats MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLMAIBHO-DKOHOMHWYCCKOI0 U
(bU3NIeCKOro XapakTepa, CpeICTBAMHI MaTeMAaTHIECKOTO aHaIH3a



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yuciia 1 BBIYUCIICHUS
Panyonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOH, IMPOLIEHTHI,
11 OeCcKOHEUHbIE NTepUOoANYECKHE IpoOU. Apr(pMeTHUECKUe ONepalty ¢ palMoHaIbHbIMU
' yuciIaMy, IpeoOpa3oBaHus YMCIOBBIX BblpakeHul. [Ipumenenue apoGeil 1 npoueHToB
JUIS PEeLIeHUs IPUKIIAJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpaciel 3HaHUH U pealbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HPPALMOHATIBHbIC YiCca. ApupMeTHIeCKHe
1.2 omepamuu ¢ JaeicTBUTENBHBIMU 4uciaaMu. lIpuOnykE€HHbIE BBIYUCIEHMS, IpaBUiIa
OKpYTJICHUs, IPUKUKA U OLEHKA pe3yJIbTaTa BEIYUCICHHUH
Crenensb ¢ niensiM nokaszaresneM. CtangapTHas popmMa 3anucH AeCTBUTEFHOTO YHCIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3amucu AEUCTBUTENbHBIX YUCEN Ui PEILCHUs
IPAKTUYECKUX 3a7ay U NPEACTaBICHUS JaHHbIX
14 Apudmernueckuii KOpeHb HaTypaibHOH cremeHu. JleiicTBus ¢ apupMeTHIecKUMU
' KOPHSIMHM HaTypaJbHON CTENIEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHUCIOBOTrO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmysl
)3 VYpaBHeHHe, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. MeTon
' WHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemienne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpumeHeHne ypaBHEHUH U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a/1ad U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIUHU U TpapUKU
31 Oynkuus, crnocodbl 3amaHus ¢yHkuud. I['padux ¢yHkumu. B3aumao oOpaTHBIE
' GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHud ¢yHkuuu. Hynmu ¢dyHknum.
' [TpomMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKINU
3.3 CrenenHast QpyHKIMS ¢ HATYpaJIbHBIM U LIE€JBIM MOKa3zareneM. EE cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs 1n-0i CTENEHH
14 Tpuronomerpuyeckass OKPYKHOCTb, OIpEAeTCHHE TPUTOHOMETPUUECKHX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHannsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
4 |~ TEOMETpHYECKas NPOrpeccHs. Cymma OeckOHEYHO YOBIBAaIOIIEH TIeOMETPUYECKON
' nporpeccur. @dopmyna CIOXKHBIX NpPOUEHTOB. lMcnosp30BaHuWE NPOrpeccUM Ul
pellIeHUs PeATIbHBIX 3aja4 IPUKIIAIHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKa
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO ammapara [jIsi ONHCAaHUS PeaIbHBIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX yUYeOHBIX MIPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYHCIICHUS
1.1 Hatypanbnbie u uenbie uncna. [Ipu3Haku JeMMMOCTH LIETbIX YHCe
1.2 Crenens ¢ pallMOHAIBHBIM MoKa3arenaeM. CBOKWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypaIbHbIE JOrapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BbIpaKEeHH, CoepKaluX Jorapudmol
2.2 [Ipeo6pa3oBanue BbIpake€HUH, coAepKAIUX CTEIIEHU C pAallUOHATIbHBIM [TOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHHsI U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
r 6 CucTtembl TUHEWHBIX YpaBHEHUN. Pelrienne npukiiagHabixX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHATIBLHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEeMaTHYECKUX 3a/1a4
' W 3aJ1a4 U3 pa3IMuHbIX 00IacTel HAYKH U peaslbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynknus. [lepuonnyeckue ¢GyHKuU. [IpOMEKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl ¥ MUHUMYMBI (QyHKIUH. HauOomnbiliee W HauMeHbIEe 3HAYCHUE
(GYHKIINHY Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIINH, UX CBOWCTBA U TpaduKu



33 [oxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 pEIICHUS] YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB QyHKIMHA 11 NCCIIEAOBAHMS IPOLIECCOB U 3aBUCHMOCTEH,
35 KOTOpBhI€ BO3HUKAIOT NpPU PEIICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaJbHON KU3HU
4 Hauana maTtemaTuyeckoro aHaausa
4.1 HenpepsiBabIe QyHKIHH. MeTO ] MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpudeckuii 1 GU3MUECKH CMBICI TPOU3BOIHOM
43 [TpousBogubie 31eMEeHTApHBIX (GyHKUKUNA. DOpMynbl HaXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUIO (YHKIHUA HAa MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxosxneHne HanOOJbIIEro M HaMMEHbIIEro 3HaueHUs (QYyHKIUU Ha
OTpe3Ke
[Ipumenenue nMpou3BOIHON JUIsl HAXOXKACHUS HAWIYYIIEro PEeLIeHUs] B MPUKIATHBIX
4.5 3amadax, Ui ONpEIeNIieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmura mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuit U GuU3NYECKuil cMbICI. BolyrcieHue uHTErpaia mo

dopmyne Hetorona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, aITOPUTMAMHU DELICHUS 3ajad;
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHSIMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CJIEACTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIC (POPMYJIMPOBKH; MPUMEHSITh MX; YMEHHE (OPMYJIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKJAECHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTH4YeCKOW HHIYKIIUY;
IMPOBOAUTDL AO0Ka3aTCIbHBIC PACCYXACHUSA MTPHU PCUICHUHA 3a1a4, OUCHHUBATDb
JOTHYECKYI0  MPAaBHJIBHOCTh  PACCY)KICHHI, YMEHHE OIEPUPOBATH
IMOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMU,
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJICHUU U IIpu pClICHUHU 3aaa4, B TOM
YHCIIC U3 JPYTUX Y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH, YMEHHUE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pElIeHUH 337124

YMeHue onepupoBaTh MOHATUSIMM: HATypaJbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIEM, KOPEHb HATYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTElIeM,
JorapupmM UuCla, CHUHYC, KOCHHYC M TaHTE€HC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJII0, PAalMOHAJIbHOE YHUCIIO, WUPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU AETUMOCTH, HAUMEHbBIINH 00LIuii
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMHU MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nocCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccusd, TreoMCTprUICCKad



mporpeccusi, OECKOHEYHO YOBIBalomas TreOMETpUYecKas IPOTPECCHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(DMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMHU YHCJIaMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCpHUpOBaTh MNOHATUAMH: PALNUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606p330BaHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTEM; YMCHHUC PpCHIaTb YpPAaBHCHUA,
HCpAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; HPHUMCHITH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3INdIHbIX obnacrei HAayKHU U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPaHUYEHHOCTh (YHKLUUH, MOHOTOHHOCTh
GyHKLIMU, KCTpeMyM (yHKIMM, HauOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
¢GyHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKkuil CMbICI NPOM3BOAHOM, TNepBooOpa3Hasi, OMNpeeIEHHbIN
UHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKUIUH; yMEHHE
BBIUNCIISATH  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO Ul UCCIEAOBaHUS (DYHKIIMIA,
HaXOJUTh HAWOOIbIIME U HAUMEHbIINE 3HAuYeHUs QYHKIHH;, CTPOUTH
rpa¢uKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4ecKOro
aHaJIM3a; MPUMEHSTHh MPOU3BOAHYIO ISl HAXOXICHHUSI HAWIydlIero
pellieHnssT B NPUKIAIHBIX, B TOM YHCIE COLMAIbHO-)KOHOMHUYECKUX H

bu3HYecKuX 3a/adax; HaXOJIUTh TUIOMAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga; NpUBOAUTL HNPUMEPbBI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMoIbio A epeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpaduK QyHKIMH, 0OpaTHAs (yHKIH,
KOMITO3ULMST (DYHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHAs (QYHKIHS,
pauvoHanmbHass (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs M
jgorapupmuueckas (yHKIHUW; yMEHHUE CTPOUTh TpapuKH H3yYEHHBIX
GYHKIMA,  BBIMOJHATH  HpeoOpa3oBaHuss  TpadukoB  (QYHKIUH,
UCTIOJIBb30BaTh Tpa(uKy Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHuH 33j1a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 PealbHON
KU3HH; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHMHAMU;
UCIIONIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH JUIsl PELICHUS YpaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTH MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yIpaBJIeHUs JUYHBIMU U CEMEHHBIMU
(uHaHCaAMM); COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHUE MOJIEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAaHWEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOITYYEHHBIN pe3ybTaT

YMeHue onepupoBarh MOHATUSMU: cpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJbIllee U HaUMEHbIIIEe 3HAUEHUs], pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YMCIIOBOTO HAbOpa; yMEHHE HU3BJIEKaThb, MHTEPIPETHPOBATH
uH(pOpMalMIO, MPEICTAaBICHHYIO B Ta0IMIaX, Ha AUarpaMmax, rpaukax,
OTpaXKAIOIYI0 CBOMCTBA pEaIbHBIX IPOLIECCOB U SIBJICHUH; MPENCTABIATh
UHQOpPMALMI0 C MOMOIIBI0 TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHCJIE C TNPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; IrpapUuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIBIO JUuarpamMm pacCCruBaHUus U JIMHEMHOMN perpeccuun

YMeHue ONepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIOJIb30BAaHHEM TpaUIECKUX METOJ0B; HPUMEHSIThH
GOpMyIBI CIOKEHHSI U YMHOXEHHUS BEPOSITHOCTEH, (opMyny TMOJHON
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelIeHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyyallHOW  BEJIMYMHBI, (QYHKIHMHA  PacUpelesicHHss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH; yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIs pelIeHUs 3a/1ad,
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJIBIINX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHHE TIPUBOJIUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHHUE
OIEPUPOBAThH TMOHITUSMHU: COUYETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YUCII0  TEPecTaHOBOK; OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYXKACHUS JUIS PEIICHUs 3a]a4; OICHUBATH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJIy‘IGHHLIﬁ pe3yibTar

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA yIJja, IUIOCKUN YroJl, JBYIPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKPEeIUBAIOIIUECS NPAMBIE, TApaJLIENbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKXAy IpPIMbIMH,
Yroa MeXAy IpsAMOM U IIIOCKOCTBIO, YroJI MEXKIAY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSTHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIYy IIJIOCKOCTSAMHU; YMEHHME HUCIIOIb30BaTh IIPU PEILIECHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLCHUBATDH
pasMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3aa4U

10

YMeHue omnepupoBaTh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, Mpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpalieHus, MWIMHAP, KOHYC, ImIap, cdepa, miomanb chepsl, II0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, LWIHHIpPA, O0BEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, TPU3MBbL, UWIUHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIUHAPA,

napamiCJIibHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC Iapa, IIIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIpPA, KOHyCa;, YMEHHE CTPOUTH CEUeHUe
MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (UTYp, BBIIABUTATh THUIIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHPUKauioo GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MoA00Us, MOA00HBIE GUTYPBI; YMEHHUE
pacmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPHI, B TOM YHCJIEC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOLICHUS TIPU
pelIeHUH 3a/ia4y; HaXOJWTh T'COMETPHYCCKHE BEIUYHMHBI (JUTMHA, YTOJI,
I0IaAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
U3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBbI, KOHYCa, IWIMHApA, TUIoniaas chepbl; 00bEM Kyoa,
PSIMOYTOJIBHOTO — TApaJUIeNICNUIeIa, TMUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [l1apa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX CI)I/Il"yp

12

13

YMenue ONCpHUPOBATH NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPJAUWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 62131/Icy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOPHHﬁ u KOOpI[I/IHaTHLII\/’I METO

JJI peHICHUA TCOMCTPHUYICCKUX 3a1a4 U 3aJia4 JpYyTUx y‘I€6HBIX npeaAMETOB

YMenue BLI6I/IpaTB HO,Z[XO,Z[HH_II/II\/'I MCTO AJId pCIICHUA 3ala4r; IOHUMaHHNC
SHAYUMOCTH MATEMAaTHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTB€HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb TMPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUICKON U MUPOBOM MaTeMaTUYECKOW HAyKH



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucia ¥ BEIUMCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YHCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypaIbHOU cTerneHu. JleHCTBUS ¢ apupMeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ 1enbIM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM I0Ka3areneM. CBoKCTBa
' CTETEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOrO apryMeHTa
1.6 Jlorapudm uncna. [lecaTuynble U HaTypaJibHbIE JOrapHUPpMbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe onepauud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxéHnple BBIYMCICHUS, TPaBUa OKPYIJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbipaxeHU
1.9 KowmmnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonalbHbIC ypaBHEHHUS
2.3 Tpuronomerpudeckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUYEcKre ypaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHU W HEPABEHCTB
2.10 YpaBHEeHHsI, HEpABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu



Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkuud. Hymm QyHkmoum.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CrenenHass GyHKIMS C HaTypalbHBIM M II€JBbIM MoOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs ITOCIEN0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 37IeMEHTAPHBIX (YHKIIMI
[lpumeHeHre NPOM3BOAHOW K HCCIICOBAHUIO (QYHKIMH HAa MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOOoNbIIero 1 HaMMEHbBIIEro 3HaYeHUs! (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnucaresnpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 durypsl Ha IIOCKOCTH
72 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BPAIICHUS
7.5 Koopaunatsl 1 BEKTOPHI
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