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HOACHUTEJBHASA 3AIIMCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMS,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTHYECKOe W abCTPaKTHOE MBIIIICHUE O0ydJaloNUXcs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
JTUCIMIUIMH. B paMkax maHHOTO Y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT cBoOU
JTOCTHKEHHS B MATEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKialbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JalTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTeMaTHMUeCKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PACCy>KIaTh JAEAYKTUBHO, HMCIOJIb30BATh
000OIIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YE€CKOTO
aHanm3a» O0ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENICH PEeaJbHbIX CUTYAaluH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHWH, 3HAaKOMSTCSI C  IpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIi Kypc 00JanaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHBbId MaTepuaj, CIOoCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTENIbHOCTH, TpeOyIoleld MPOJOJIKUTEbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTU H OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiaredpe M HadalaM MaTeMaTHYeCKOTO
aHalM3a JEKUT ACSITeIbHOCTHBIN MPUHIUI 00YUYEHHUS.

B crtpyktype yueOHOro Kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COAepKATEIIbHO-MEeTOANIecKue TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U TpaduKny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTUYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszjaenamu. JlaHHbIN
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIMIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEeMaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTU4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarolmuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYSCKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJETh pPEabHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJIYUYCHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUM, BKJIIOYAIOMINX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolIMMCS MHOXKECTBAa HATypalbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJNHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3agaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECCKHUE ONEpalii, a TaKkKe
U3BJICYCHUE KOPHS HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX NMPUMEHEHHS Ul PELICHUS Pa3iNyuHbIX 33134
dbopMupyeTcsi TIpeCTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HayKH W € POJH B
MOCTPOCHUU MOJICJICH PEaJbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHSL.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peaju3yeTcs Ha MPOTSHKEHHH BCErO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3amad. B
pesynprare O0OydJarmuecs OBIAAEBAIOT PA3MYHBIMH METOJAAMH PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkammx mnapameTpol. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIAIHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DyHKIUH.
JannHast copepkarenbHas JTMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  pPalUOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yudeHuio anreOpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HArJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeToIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperseTaeTcs ¢ IPYrMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUEHNs MaTepuana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMHU JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIIeHHEM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM OosblIOe BHUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpPMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJICH Ha pPa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi dopme: aHaTUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUM.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHain3a MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JIOCTYIHBIX OO0Yy4YarolUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEAeNsiTh HMX HauOOJbIIMNE W HAaUMEHBIIUE
3HAUEHHUS, BBIYUCIATH MIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsI TIpoleccoB. JlaHHas colep)KarelibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelIeHWe B TMPUKIAIHBIX, B TOM YHCIIE
COLIMATIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONTUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOoTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONMIMA BCE Pa3ieibl
MaTeMaTUKH H e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIC MAaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKH CJeAyeT IPU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaromuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS HA OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHHUS.

B yueOHOM Kkypce «AnreObpa W Hadaja MaTEMaTUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (hOPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEIECH peabHBIX
CUTYyallMii, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTa aureOpbl |
MaTEMaTUYECKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETU3UPOBATH  MpoOJieMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCE U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa u Hadasna
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajlia MaTeMaTH4YECKOIO
aHanuza» oTBoAuTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIeINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonansapie unciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOLEHTOB IS
pELIEHUs NPUKJIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIei 3HAHUHN U PeabHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayiib
JIEUCTBUTEILHOTO YHCJIa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, PABUIIA
OKpPYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hbrotona. Hcenmonbe3oBanue
NoAXOAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HATypPaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapupma. J[leciTUuHbIE U HATypaJlbHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHT€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIC METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUUN U
HEpPABEHCTB. MHOIrOWIeHbl OT OJIHOW MEepeMEHHOW. J[lenmeHne MHOroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIbBIMUA
ko3punmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUHN, COJIEPIKAIIUX CTEIICHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeoOpa3zoBanue BbIpaX)EHH, CONEPIKALIUX JOrapru(MBbI.

Jlorapudpmuueckue YPAaBHEHHUS. OCHOBHBIE METO/IbI peLICHMS
Jorapu(pMUUECKUX YPAaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OrnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHWI. PellleHHe NpUKIAagHBIX 3aJa4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue MOCTPOEHHONM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIECH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peaibHOMU
YKU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (QyHKIuUM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkum. DineMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hynu QyHkmm.
[IpomexxyTku 3HakonocTosiHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosnbiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast pyHKIMS ¢ HATypajJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHass u Jjorapudpmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuronomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDyHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIEccCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauyana MaTeMaTH4ecKOro aHajam3a

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIEN0BATENBHOCTH. MCTOpHST BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruueckas rmporpeccuu. beckoneuHo yObiBaromas
reoMmerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpecChu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN poCcT. Yncio e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Uil PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (yHKIHMH W HX CBoMcTBa. ToukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaay.

ITepBas u Bropas npousBoaHble QyHKIUHU. OnpeneneHne, reOMeTpUIeCKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢yHknuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie n nensie yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1ist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbI PEIICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH I HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUM 3a7ady M3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoONbIIEr0o W HAUMEHBIIETO  3HAYEHUU
HEIpEePbIBHON (YHKIMU HA OTPE3KE.

[IpyumMeHeHne NpOU3BOJHON ISl HAXOXKICHUS HAWIyYIIero peEHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpouecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus epBOOOpPa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuua.

[TpumeHeHre uMHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakIaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B APYrUX HayKax, TEXHOJIOrusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKM U JeATEJIbHOCThIO YUY€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA,

S) pu3nveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryJsipHas (U3NYecKash aKTHBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC IKHU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW IesATEeNbHOCTH, 3TaroB €&
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble ornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS /17151 00OOIICHMS U CPaBHEHMSI, KpUTEPUU TPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX yTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble uccienoBareabcKue 1eiiCTBUSA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
110 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENBEHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
OpOBEAEHHOIO  HAONIONECHHUSA, HUCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, & TaKKE BBIIBUIATH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISIBJISITH JeOUIUTHI HHPOPMAINH, JAaHHBIX, HEOOXOANMBIX IS OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B X0/€ 00CYXXJI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAE€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABISATH CBOU CYXKIEHUS C CYXKICHHSIMU IPYTMX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me U CXOICTBO MO3UILMN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YIbTAThl PELICHUs 331a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHUs ¢
YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBHOM  peduieKkcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH PUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4YeOHbIX 3adad, NPUHUMATH IIeJIb COBMECTHOMU
NeSATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCS, OOCYXKIaTh TMPOIECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kiacce oOydaromuiicss MHOJYYUT CIEIYIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOOJHO OIEpPUPOBaTh MOHATUSAMU: palMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanyeckas JApoOb, MPOIEHTHI, HWPPALMOHATBHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jJU4YHbIE METOJAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOO/IHO ONEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [UJIsi [peoOpa3oBaHMs
BBIPAKCHU;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOZIHO OMEpUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHUUEcKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMyJIbI  JUIsl  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM amnmapara ajreopsl.

DOyHKUMM U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKLHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (yHKUMWA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACThb ONPEIEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNHU, HYJIH QYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUHMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENEeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpPUPOBATh MOHATUSMU: JMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATE 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YyHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKasi MPOrPECCUs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (POpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad IPUKIAJHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIO0BATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiW3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (PYHKUUU, TOYKHU
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIlEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (hYyHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOZHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydyaromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hadaia MaTeMaTHYECKOTO aHaTN3ay:

Yucsia v BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh MOHATHUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4McCen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinia;

cBOOOMIHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOIHO OMNEPHUPOBATH MOHITUSMU: HUppALMOHANBHBIC, MOKAa3aTelbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpHU pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxomaumble  (HOPMYJIIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpPBhI;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIMIA,

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIICOBAHUS (PYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO I HAXOXJICHHUS HAWIy4YUIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIbHO-DKOHOMUYECKMX, 3ajadax, st
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKUMHA M BBIYHUCIATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocraBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MNpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHnanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 12 |
LIEJIBIM [TOKa3aTeIeM
3 Apudmernueckuilt KOpeHb N-0i CTENEHN. 15 1
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 1
yYpaBHEHUs
5 Jlorapudmuueckast pyHKuus. 13 1
Jlorapudmuueckue ypaBHeHUS
6 TpuronomeTpruyeckue BoIpaXkeHUs U 2 |
ypaBHEHHUS
ITocnenoBaTeabHOCTH U IIPOIPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
i HccnenoBanne QyHKIHA ¢ TOMOIIBIO ) |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
TpuronomeTpuuecke HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 1
norapuMuIecKue HepaBEeHCTBA
KommiekcHbie uucna 10 1
6 Harypanbnsle u niensie yucna 10 1
Cucremsl paluoHaAIbHBIX, HPPAIMOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

[[MHOkecTBO, ONepaiy HaJl

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

JaTa nzyyenus

1 . 1 01.09.25
MHOXKECTBaMH U UX CBOMCTBA

2 Huarpammsl Diinepa-Benna 1 02.09.25
[IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOIO

3 1 03.09.25
amnmapara JIJisi pelIeHHs 3a7a4
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U

4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1 03.09.25
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
Panmonansueie unciaa. OOBIKHOBEHHBIE U

5 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1 08.09.25
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
IIpuMenenne apoOeii U MPOLIEHTOB IS

6 p AP pot s 1 09.09.25
perieHust MPUKJIaIHBIX 3a7a9
[Ipumenenue npoOeii U TPOLICHTOB IS

7 p AP pott a 1 10.09.25
pelieHust NpUKIaAHbIX 3a]a4
HeiicTBuTenbHble uncia. PanimonaabHbIe U

8 1 10.09.25
HppalMOHAIIbHbBIE YHCIIa
ApudmeTndecKre omepaium ¢

9 p! ¢ pan 1 15.09.25
JIECTBUTEILHEIMA YHCIaMHU
Moayab AeHCTBUTEILHOIO YHCIa U €ro

10 e 1 16.09.25
CBOMCTBa

11 [TpubmmxEHHBIC BEIYMCIICHHUS], IPABHIIA 1 17.09.25




12

OKpPYIJIEHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI pELIECHUS LETBIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPABEHCTB

17.09.25

13

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-paLMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

22.09.25

14

15

16

OCHOBHBIE METOBI PEIICHUS IENBIX U
JNPOOHO-paLlMOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenenre MHOTO4JIEHA HA MHOTOUICH C
ocratkoM. Teopema besy
MHOTrouseHb! C HeTbIMHA
koadpdunmentamu. Teopema Bueta

23.09.25

24.09.25

24.09.25

17
18

Pemenne cucreM TMHEHHBIX ypaBHEHUI

Pemenue cucrem JIMHENHBIX ypaBHEHUN

29.09.25
30.09.25

19

Martpuna cucTeMsbl JINHEWHBIX YPAaBHEHHM.

Onpenenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHI CMBICT U CBOICTBA;
BBIUHCIIEHUE €T0 3HAUECHUS

01.10.25

20

Onpenenurenb MaTpUIbl 2X2, €ro
F€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

01.10.25

21

[IpumeneHue onpeaenuTeNs sl pelieHus
CHUCTEMBbI JINHEHHBIX YPaBHEHUI

06.10.25

22

Pemenue MPUKJIAAHBIX 3aaa4 ¢ TOMOIIbIO

07.10.25




23

CHUCTEMbI JINHEHHBIX YPaBHEHU

Perrenue npukiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHU

08.10.25

24

25

26

Konrponsnas pabdora: "Panmonanbuble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YpaBHEHUH"

OyuKIMs, criocoObl 3a1aHusl QYHKITHH.
B3aumHo oOpaTHBIE (QYHKITHH.
Kommosurus ¢pyHKIuit

I'paduk pynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB GyHKIUN

08.10.25

13.10.25

14.10.25

27

OO6acTh onpenesIcHus] © MHOKECTBO
3HaueHui pyHkuuu. Hymu ¢pyHkimm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

15.10.25

28

29

30

UETHbie 1 HEUETHBIE (PYHKITUH.
[lepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.

HauOonpiiee 1 HauMeHbllee 3HaYEHNE
(GyHKIIUU Ha IPOMEKYTKE

Jluneiinas, KBaJpaTu4Has ¥ JIpoOOHO-
TMHEWHas QyHKIUH

15.10.25

20.10.25

21.10.25

31

DJIEeMEHTapHOE UCCIEOBAHUE U
MoCTpoeHue rpaduKoB ATUX QyHKUIUN

22.10.25

32

DneMeHTapHOe UCCIIeIOBaHNE U
MOCTPOCHUE TPAPUKOB ITUX HYHKIIUHA

22.10.25

33

CTGHGHB C LICJIBIM IIOKA3aTCJIEM. BI/IHOM
HrroTtona

05.11.25




CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom

34 05.11.25
Herorona
CrenenHas GyHKLUS C HATYpaJIbHBIM U

35 LebIM nokazareneM. E€ cBoiicTBa u 10.11.25
rpaduk
Konrponsnas padora: "CreneHnas

36 POILHAA pad: . 11.11.25
¢bynkuus. E€ cBoiicTBa u rpaduk
Apu(pmeTnueckuil KOpeHb HaTypaabHOU

37 pucp . P P 12.11.25
CTEIEHU U €ro CBOWCTBA
Apudmernuecknii KOpeHb HaTypaabHOU

38 pi op P 12.11.25
CTEIICHU U €r0 CBOWCTBA
[IpeoOpa3oBaHus YNCIOBBIX BHIPAKCHUH,

39 peoop p 17.11.25
CoJIep KaIlMX CTENeHU U KOPHU
IIpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH,

40 PeodP P 18.11.25
CoJIep KallMX CTENEeHU U KOPHU
IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,

41 Peobp P 19.11.25
COJIEpIKaIMX CTENIEHU U KOPHU
Wppatmonanshble ypaBHeHUs. OCHOBHbIE

42 METO/BbI PEICHHS UPPALMOHAIBHBIX 19.11.25
ypaBHEHUH
HppaunonaneHsle ypaBHeHNs. OCHOBHBIE

43 METO/BbI PEMICHHS UPPALMOHAIBHBIX 24.11.25
YpaBHEHUI
Wppanmonaneubie ypaBHeHHs. OCHOBHbBIE

44 METO/ibl PEHICHUS UpPAAOHATIbHBIX 25.11.25
YpaBHEHUI
PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH

45 PEXOA P 26.11.25

HUPPALMOHAIIBHBIX YPAaBHEHUU




PaBHOCHIIEHEIC NEPEXOabl B pCHICHUUN

46 g 26.11.25
HPPALMOHATIBHBIX YPaBHEHUM
PaBHOCHIIBHBIE TTIEpEXObl B PELUICHUH

47 PEXOARL B P 01.12.25
UppalMOHATIBHBIX YpaBHEHUI
PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT

48 PEXOARI B P 02.12.25
HUPPALMOHATIBHBIX YPaBHEHUM
CaoiicTBa ¥ rpauK KOpHS N-Oi CTEeHU

49 KaK (YHKITUH OOpaTHOW CTETICHH C 03.12.25
HaTypaJbHbIM IIOKa3aTelIeM
CaoiicTBa ¥ rpa UK KOpHS N-Oi CTEeHU

50 Kak (yHKIIMH OOpaTHOW CTETIEHH C 03.12.25
HaTypaJbHBIM MOKa3aTelIeM
Kontponbnas padota: "CBoiicTBa u

51 rpaduK KOpHS N-Oi CTENEHH. 08.12.25
WppanmonanbHeie ypaBHeHNA"
CreneHb ¢ pallMOHaJIbHBIM NTOKA3aTeNeM U

52 . o 09.12.25
e€ cBolicTBa
Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTENEM U

53 . N 10.12.25
e€ CBOMCTBa
CreneHb ¢ pallMOHAIBHBIM ITOKa3aTENEM U

54 L 10.12.25
e€ cBOlCTBa
IlokazaTenpHas GyHKIUS, €€ CBOMCTBA U

55 bymxn 15.12.25
rpaduk
Ucnons3oBanue rpapuka GyHKIUU AJis

56 P fb yHumn 1 16.12.25
pelieHus: ypaBHEeHU I
Hcnons3oBanue rpaduka GyHKINN A5

57 P fb PyHicuHn A 17.12.25
pelieHus: ypaBHEHU I

58 [TokazarenbHble ypaBHEeHUS. OCHOBHbBIE 17.12.25




METO/bI PEIICHHS TTOKA3aTEIbHbBIX
YpaBHEHUN

IloxazaTennHBIC YpaBHCHMUA. OCHOBHBIC

59 METO/Ibl PEIICHUS MOKa3aTEIbHbBIX 1 22.12.25
YpaBHEHU
ITokazarenbHble ypaBHEeHUsI. OCHOBHBIE
60 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1 23.12.25
ypaBHEHUH
KonTponbnast padora: "[lokazarenbHast
61 R P 1 24.12.25
¢ynkuus. [TokazarenbHbie ypaBHeHUS"
62 Jlorapudm uucna. CpoiicTBa orapudpma 1 24.12.25
63 Jlorapudwm uucna. CoiicTa norapugpma 1 29.12.25
64 Jlorapudm uucna. ColicTBa Jorapudpma 1 30.12.25
65 JlecsiTuuHBIE U HATYypaJibHbIE JTOTapUPMBbI 1 12.01.26
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1 13.01.26
IIpeoOpa3oBaHue BEIpaKECHUH,
67 Peodp P I 14.01.26
COJIepKaIIHX JIOTapu (MBI
IIpeoOpa3oBanme BEIpaKECHUH,
68 Peoop P 1 14.01.26
coJieprKaliux Jorapudmol
IIpeoOpa3oBaHue BBIpAKEHHIH,
69 PEooP P 1 19.01.26
COZIepKaIIHX JIOTapU (MBI
Jlorapudmmaeckas pyukmms, e€ cBoMCTBa
70 puc Py 1 20.01.26
U rpaduk
Jlorapudmmaeckas pyukmus, e€ cBoMCTBa
71 pi¢ ym 1 21.01.26
u rpaduk
Hcnonb3oBanue rpaguka GyHKIUU 115
72 paika QyHKIH A 1 21.01.26

peLIeHusT ypaBHEHU I




Hcnons3oBanue rpaduka GyHKIUU 4715

73 o 26.01.26
pellieHns ypaBHEHUI
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/bI PEIICHHUS JIOTApU(PMUUECKUX 27.01.26
YpaBHEHU
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE

75 METOBI peIIeHUs JIOTapu(PMUIECKUX 28.01.26
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE

76 METOBI peIIeHUs JIoTapu(PMUIECKUX 28.02.26
YpaBHEHUI
PaBHOCHIIbHBIE NTEPEXO/Ibl B PEILICHUH

77 PEXO pv 02.02.26
Jorapu(PMUUECKUX ypaBHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PELICHUH

78 PEXO pv 03.02.26
JorapupMHUUECKUX ypaBHEHUN
KonTponbnas padora: "Jlorapudpmuueckas

79 P P pi¢ . 04.02.26
¢bynkuus. Jlorapupmuueckue ypaBHEHUS
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

80 g Y 04.02.26
YHCIIOBOT'O apryMeHTa
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

81 09.02.26
YHCIIOBOIO apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

82 PICHHYE, ap yeuap 10.02.26
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC U apKTaHT€HC

83 PIECHHYE, 8P yenap 11.02.26
YKCIIOBOIO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

84 onpeieIeHue TPUTOHOMETPUUECKHUX 11.02.26

(GYHKIMH 4HUCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpyKHOCTb,

85 OIIpeZICICHUEC TPUTOHOMETPUYICCKUX 16.02.26
(YHKIMI YHUCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
86 P P 17.02.26
hopmyITbl
OCHOBHBIC TPUTOHOMETPUYCCKHUE
87 P P 18.02.26
bopmyIsl
OCHOBHBIC TPUTOHOMETPUYCCKUEC
88 P P 18.02.26
bopmysI
OCHOBHBIE TPUTOHOMETPUYECKHUE
89 P P 24.02.26
bopMyIibI
90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 25 02,26
BBIPAKEHUI o
o1 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 25 02.26
BBIPAKEHUI o
0 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 02.03.26
BBIPAXKEHUI o
03 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 03.03.26
BBIPAKEHUI o
94 Pemenne TpUroHOMETpHUUECKHX 04.03.26
ypaBHEHUM o
95 Pemenne TpUroHOMETPHUUECKHX 04.03.26
ypaBHEHHH o
96 Pelienre TpUroHOMETPUYECKIX 10.03.26
ypaBHEHUH o
97 Perenne TpUroHOMeTpUYECKHX 11.03.26
ypaBHEHUi o
98 Pemenne TpuroHoMeTpuuecKux 11.03.26




YpaBHEHUI

Pemrenne TpuroHOMeTpU4ECKUX

99 . 16.03.26
ypaBHEHUM
Pemenne TpUroHOMETPHYECKUX

100 P P 17.03.26
ypaBHEHUI
Kontposnbnas pabora:

101 "TpuroHoMeTpruyecKue BbIpAXKEHUS U 18.03.26
TPUTOHOMETPUYECKHE ypaBHEHUA"
ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUS

102 nocienoBaTelbHOCTER. MeTo 18.03.26
MaTeMaTHYeCKON MHAYKIUU
MOHOTOHHBIE ¥ OTPAaHUYECHHbBIE

103 nocieaoBarenbHoCTU. Mcropust ananusa 23.03.26
OECKOHEUYHO MaJbIX

104 Apudmerrueckas nmporpeccus 24.03.26

105 I'eomerpuyeckas nporpeccus 25.03.26
BeckoneuHo yOBIBarOIas reoMeTpHUIECKast

106 y - P 25.03.26
nporpeccust
CyMMa 0eCKOHEYHO YOBIBAIOLIEH

107 Y o Y B 06.04.26
F€OMETPUUYECKON TPOTPECCUU
JIMHEeNHEII U DKCIIOHEHIIMAIBHEIA POCT.

108 B p 07.04.26
Uucno e. Dopmyna CI0KHBIX POLEHTOB
JIMHEeNHEIN U DKCIIOHEHIIMAIBHBIA POCT.

109 B P 08.04.26
Yucno e. DopMyra CI0KHBIX IPOLEHTOB
Hcnons3oBaHue MpOrpeccHu I PelIeHus

110 pOTp P 08.04.26
peanbHBIX 3a/1a4 MPUKJIAJAHOrO Xapakrepa
Konrponsnas padora:

11 P P 13.04.26

"[locnenoBarenbHOCTH U pOrpeccuu”




112 HenpepsiBHbIC (DYHKITMN U UX CBOMCTBA 14.04.26
Touka pa3peiBa. AcUMITOTEI rpadUKOB

113 pasp pad 15.04.26
byHKIMI
CBoiicTBa QYHKIINI HENPEPBIBHBIX HA

114 Pymxn pep 15.04.26
OTpe3Ke
CBoiicTBa QYHKINNI HEOPEPLIBHBIX HA

115 (by H pep 20.04.26
OTpe3Ke
MeTto1 HHTEPBAJIOB JUIA PEILIEHUSI

116 AL MHTEp AP 21.04.26
HEpPaBEHCTB
MeTto1 HHTEPBAJIOB JUIA PEILIEHUSI

117 A P AP 22.04.26
HEPaBEHCTB
MeTtoa HHTEPBAJIOB JISI PELICHUS

118 AL MHTEP AP 22.04.26
HEPaBEHCTB
TIpuMeHeHne CBOIICTB HENPEPHIBHBIX

119 pHMeHe pep 27.04.26
GyHKIUH 1715 pelteHus 3a1a4
TIlpuMeHeHne CBOIICTB HENPEPHIBHBIX

120 pHMeHE pep 28.04.26
GyHKUIUHI 1715 peteHus 3a1a4y

121 [TepBas u BTOpasi NpOU3BOAHBIE (PYHKIIHH 29.04.26
OnpeaeneHue, TeOMETPHYECKHIA CMBICIT

122 DEACICHHE P 29.04.26
MIPOU3BOTHOM
Onpenencaue, GPU3NYECKUN CMBICTT

123 penenerne, ¢ 04.05.26
MIPOU3BOTHOM
YpaBHeHMEe KacaTeaIbHOU K rpaduk

124 P pauicy 05.05.26
byHKIIUN
VYpaBHeHMEe KacaTeIbHOH K rpad UK

125 P rpaduiy 06.05.26
byHKIII

126 [Tpon3BoHBIE NIEMEHTAPHBIX (PYHKIUH 06.05.26




127 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1 12.05.26
IIpousBoaHast CyMMBI, IIPOM3BEICHU,

128 POMSBORHAL €Y POMSBEACH | 13.05.26
YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI
IIpousBoaHast CyMMBI, IIPOM3BEICHU,

129 POMSBOAHA €Y POHSBEACH | 13.05.26
YaCTHOTO ¥ KOMITO3UIIUU (QyHKITUI
IIpousBoaHass CyMMbI, IPOU3BEACHU,

130 POMSBOAHAR €Y POHSBEACE | 18.05.26
YaCTHOTO M KOMITO3ULIUU (QYHKIUI

131 KonTponbnas padora: "[IpousBonnas” 1 1 18.05.26
IToBTOpEeHue, 060011IEHHE,

132 P HLEHHE, . 1 19.05.26
CUCTeMaTH3aIwsl 3HaHWi: Y paBHCHUS
[ToBTOpEeHue, 00001IEHHE,

133 P HHEHHE, . | 20.05.26
cUcTeMaru3anus 3HaHui: "OyHKIUH

134 WroroBas koHTpoJsibHas paboTa 1 1 20.05.26

135 HroroBas koHTpoNbHas paboTa 1 1 25.05.26
IToBTOpEeHue, o000IIEHHE,

136 p Her | 26.05.26
CHCTEMAaTH3alus 3HAHUI

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
MCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

01.09.25

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

01.09.25

02.09.25

02.09.25

[IpuMeHeHne Mpon3BOHOM K
UCCIIeIOBaHUIO (PYHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

08.09.25

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

08.09.25

Haxoxnaenue HanOOJIBIICTO U

HaUMEHBIIETO 3HAUYEHUS HENPEePHIBHOMN

(hyHKIMHM Ha OTpe3Ke

09.09.25

Haxoxnenue HauOOJIbIIErO U

09.09.25




HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U

HAaUMEHBIIETO 3HAUYEHUS HENPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

15.09.25

10

Haxoxneaue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPBHIBHON
(GYHKIIMU Ha OTpE3Ke

15.09.25

11

12

13

14

Haxoxnenne HanOoOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
GyHKINU Ha OTpE3Ke

Haxoxxnenue HanOoJbIIero 1
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GyHKIIUM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAXO0XIEHUS HAaUJTy4Ilero pelIeHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON [
HAaXO0XIECHNs HaWIy4Ilero peleHus B
MIPUKJIAIHBIX 3a7a49ax

16.09.25

16.09.25

22.09.25

22.09.25

15

[TpumeneHnne npou3BOIHOM IS
ompeieJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION WK
rpaduKom

23.09.25

16

[TpumeneHnne npou3BOHOM IS
ompeieJIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOr0 (GOPMYJIION WK
rpadgukom

23.09.25




17 Kommnosumus hyHkmmi 29.09.25

18 Komnozunus pyHkuuit 29.09.25

19 Kommnosumus hyHkmmii 30.09.25
I'eoMmeTpuueckue 00Opa3sl ypaBHEHUI HA

20 p 3 pasbl yp 30.09.25
KOOPJAMHATHOMN TIJIOCKOCTH
I'eomerpuueckue o0Opa3sl ypaBHEHUN HA

21 PHHCCKHE ODPasbl yp 06.10.25
KOOPJMHATHOM TIJIOCKOCTH
Kourtponsnas padora: "Uccinenosanue

22 POILHT P AoBany 06.10.25
(GyHKIUH C TOMOIIBIO TPOU3BOIHOM
IlepBooOpa3Hasi, 0CHOBHOE CBOMCTBO

23 p p 07.10.25
epBOOOPa3HBIX
IlepBooOpasHEIe JIeMEHTAPHBIX (PYHKIIHI.

24 p p p (by . 07.10.25
[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX
I1epBooOpa3HbIe DIEMEHTAPHBIX (DYHKIIHIA.

25 P p p (by 8 13.10.25
[IpaBuia HaX0XIEHUS IEPBOOOPAZHBIX
HNnaterpan. I'eoMeTpudeckuii CMEICHI

26 p p 13.10.25
WHTErpaa
Briuncnenune onpeneréHHOro HHTerpaia

27 pelt . P 14.10.25
o Gopmyne Horotona-JleliOnuna
Brruucnenue onpenenéHHOT0 UHTETpajIa

28 pelt ) P 14.10.25
o ¢opmyne HproTona-JleiiOuua
IIpnMeHeHre nHTErpaIa I HaX0XKICHUI

9 p g rpaja 1 ol 20.10.25
I0MIAIeH TUIOCKUX QUTYP
IIpnMeHeHre HTErpaIa I HaX0XKICHUI

30 p . P A & 20.10.25
00BEMOB reOMETPUUECKHX Tell
IIpumepsl pemennii nuddepeHIIaTbHBIX

31 p PRI D A (b(b peHIl 21.10.25

ypaBHEHUH




[Tpumeps! pemenuit audhepeHnaIbHbIX

32 5 21.10.25
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MOMOUIBIO 05.11.25
mudepeHIMaTbHBIX YPAaBHCHUH
Konrtponsnas padora: "[leppooOpaznas u

34 POTIBHATP PEOCBP 05.11.25
MHTETpal
Tpuronomerprudeckue QyHKIHH, UX

35 vl P ymK 10.11.25
CBOWCTBA U TpapuKu
Tpuronomerpuyeckue GyHKIIH, UX

36 - P Py 10.11.25
CBOICTBA U TpaduKu
Tpuronomerprudeckue QyHKIHH, UX

37 vl P ymK 11.11.25
CBOMCTBA U rpaduKu
Tpuronomerpuyeckue GyHKIHH, UX

38 pv P DA 11.11.25
CBOMCTBA U rpaduKu
Tpuronometrpuyeckue GyHKINH, UX

39 v P DA 17.11.25
CBOICTBA U TpaduKu
OT60p KOpHEN TPUTOHOMETPUUECKUX

40 YPaBHEHUH € MOMOIIBIO 17.11.25
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C TOMOILBIO 18.11.25
TPUTOHOMETPHYECKONW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO 18.11.25
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IOMOLIBIO




TPUTOHOMETPHYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44 24.11.25
HEPaBEHCTB
Pemenue TpuroHoMeTpuuecKux

45 p P 24.11.25
HEPABEHCTB
Pemenne TpuroHoMeTpruuecKux

46 P P 25.11.25
HEPaBEHCTB
Pemenue TpuroHoMeTpuuecKux

47 p P 25.11.25
HEPaBEHCTB
Kontponsnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH. 01.12.25
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHBIE METOABI PELLIEHUS

49 P 01.12.25
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METOABI PELLIEHUS

50 AP 02.12.25
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METO/BI PELLICHUS

51 P 02.12.25
MIOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOABI PELLIEHUS

52 P 08.12.25
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METO/BI PEICHUS

53 ARLD 08.12.25
Jorapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/BI PEIICHUS

54 APLP 09.12.25
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METOABI PELLIEHUS

55 P 09.12.25
Jorapu(pMHUUECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

56 P 15.12.25

norapuMIUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

57 15.12.25
HpPpALMOHATILHBIX HEPABEHCTB
OCHOBHEIE METOJILI PEIIEHUS

58 APLD 16.12.25
HppalMOHAIIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

59 ABLD 16.12.25
HpPpALMOHATIbHBIX HEPABEHCTB
OCHOBHEBIE METOJILI PEILIEHUS

60 ARLP 22.12.25
HPpAIOHATILHBIX HEPABEHCTB
I'paduueckue METOIBI PEIICHUS

61 pad ABI petiiet 22.12.25
HMPPALMOHATIbHBIX YPAaBHEHUU
I'padudueckue METOIBI PEICHUS

6 pad Al perien 23.12.25
HUPPAILMOHATIBHBIX YPAaBHEHUM
I'pacdhuueckne MeTOaBI pELIEHUS

63 pad AAbl petit 23.12.25
MOKa3aTeNbHBIX YPaBHEHU I
I'padhuueckne MeTOaBI pELIEHUS

64 pad ARLP 29.12.25
MOKa3aTeIbHBIX HEPABEHCTB
I'padudeckue METOIBI PEIEHUS

65 pag AP P 5 29.12.25
Jorapu(PMUYECKUX YpaBHEHUMA
I'pacdhuueckue MeToabI pELIEHUS

66 pad AP 30.12.25
norapuMUYECKUX HEPABEHCTB
I'padudeckue METOIBI PEIICHUS

67 P (b ABLD 30.12.25
norapuMUYECKUX HEPABEHCTB
I'paduueckne MeToaBI peIICHHS

68 MOKa3aTeIbHBIX U Jorapu(pMUUecKux 12.01.26
YpaBHEHU
I'paduueckue MeTObI pELICHHUs

69 MOKa3aTebHBIX U JIOTAPU(PMUUECKUX 12.01.26

YpaBHEHU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOorapu(pMUUecKux
HEPaBEHCTB

KonTponbnas padora: "UppannonaibHele,
noKa3aTesbHble U JJorapudmuyeckue
HepaBeHCTBA"

13.01.26

13.01.26

19.01.26

73

KomriexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOT'O YHCIIa

19.01.26

74

75

76

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (OpMbI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

20.01.26

20.01.26

26.01.26

77

78

79

N3o0paxeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TNIOCKOCTH

N300pakeHNe KOMIIEKCHBIX YHCEN Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyia Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

26.01.26

27.01.26

27.01.26

80

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa

02.02.26

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJII JJIA

02.02.26




peuieHus GU3NYEeCKUX U FreOMETPUIECKUX
3a1a4y

Kontponbnas padota: "KomrmiekcHbie

82 . 03.02.26
quciia

83 HarypanbHblie u 1enble ynucna 03.02.26

84 HarypanbHblie u 11e1ble yncina 09.02.26
IIpuMeHenne NPU3HAKOB JEIMMOCTH

85 p p A 09.02.26
LEABIX YHUCET
IIprnMeHeHnEe NPU3HAKOB AEIUMOCTH

86 p p A 10.02.26
LEABIX YHUCET
IIpnMeHeHnEe TPU3HAKOB AEIUMOCTH

87 p p ¢ 10.02.26
nenbix uncen: HOJ u HOK
IIpuMeHeHne NPU3HAKOB JEJIMMOCTH

88 p p e 16.02.26
nensix yrcen: HOJl n HOK
IIpnMeHeHnEe NPU3HAKOB AETUMOCTH

89 p p a 16.02.26
LETBIX YHCEJI: OCTATKH 110 MOIYJIIO
IIpnMeHeHnEe TPU3HAKOB AETUMOCTH

90 p p a 17.02.26
LEJBIX YUCEII: OCTATKH 110 MOIYJIIO
[IpuMeHeHne MPU3HAKOB AETUMOCTH

91 LEJIBIX YKCceN: aroput™ EBkiuaa mis 17.02.26
perieHus 3a/1a4 B IENbIX YHCIIax
KonTtponsHag paborta: "Teopust neabx

92 P p pHs Il 24.02.26
gucen"”
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI- 24.02.26
CIIEICTBUS
CucreMa 1 COBOKYITHOCTh YPaBHEHU.

94 Y yp 25.02.26

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




95

CICACTBUA

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN

25.02.26

96

97

98

99

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEY MPPaLMOHAIIBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEHN MOKa3aTeJIbHBIX
ypaBHEHUH

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U

COBOKYITHOCTEH JIorapu(pMU4ecKux
ypaBHEHUH

02.03.26

02.03.26

03.03.26

03.03.26

100

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

10.03.26

101

IIpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3aMyYHbIX 00JacTel HayKu U peaslbHOM
YKWU3HH, HHTEPIIPETALUS TOJTYyYEHHBIX
pe3yJIbTaToOB

10.03.26

102

[IpuMeHeHne cucTeM K pEelIEHUI0
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IMYHBIX 00JIacTel HAyKU U PEaTbHOU
YKU3HH, HHTEPIIPETALUs TOJTYYEHHBIX
pe3yabTaToOB

11.03.26




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

103 pa3nuYHBIX 001aCTeH HAYKH U PeaTbHOM 11.03.26
KU3HHU, UHTEPIIPETAIUS TOJTyYSHHBIX
pe3yJIbTaToB
Kontposbnas padora: "Cuctemsl

AIMOHAIBHBIX, UPPAIMOHATBHBIX

104 patt PPatt 16.03.26
MOKa3aTEeIbHBIX U JIOTAPUPMUUECKUX
ypaBHeHUH"

105 PanmonaneHble ypaBHEHUS ¢ ITapaMeTpaMu 16.03.26
PanvoHaneHbIE HEPABEHCTBA C

106 N P 17.03.26
napameTpamu

107 PanmonanpHble cuCTEMBI C TapaMeTpaMu 17.03.26
UppatmonansHble ypaBHEHUS,

108 PPatt P 23.03.26
HEPaBEHCTBA C MapaMeTpamMu
HppaunoHalibHbIE CUCTEMBI C

109 Ppa 23.03.26
napameTpamu
[Toka3zaTenbHbIE ypaBHEHUs, HEPABEHCTBA C

110 P P 24.03.26
napameTpamu

111 Iloka3areabHble CUCTEMBI C ITapaMeTpaMu 24.03.26
Jlorapudmuaeckue ypaBHEeHHS,

112 P P 06.04.26
HEpaBEHCTBA C apaMeTpamMmu
Jlorapudmuueckue cucTemsl ¢

113 pi 06.04.26
napameTpamu
TpuronomeTpuueckne ypaBHEHHUS C

114 P P P 07.04.26
napameTpamu
TpuronomeTpruyeckue HepaBeHCTBA C

115 P P P 07.04.26

napameTpamu




116

117

118

TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u uccienoBaHue
MaTEeMaTHUYECKUX MOJIENIeH peabHbIX
CUTYallMi C MOMOIIbIO YPaBHEHUH C
napameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX

CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C mapameTpaMu

13.04.26

13.04.26

14.04.26

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOIICHGﬁ PCATIBbHBIX

CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C rmapamMeTpamMu

14.04.26

120

121

122

KonTponbnas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

20.04.26

20.04.26

21.04.26

123

[ToBTOpenue, o6o0mEeH e,
cucTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

21.04.26

124

125

[ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"
[ToBTOpenue, 060061IeHNE,
cucreMaTtu3ainus 3Hanuii: "HepaBencrea"

27.04.26

27.04.26

126

[ToBTOpenue, o6o0mIEHNE,

28.047.26




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHue, 06001EeHNE,

127 cucrtemaTtusanus 3Hanuii: "IIpousBoanas u 1 28.04.26
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IeHNE,

128 cucreMmarusauus 3Hauuii: "lIponsBogHas u 1 04.05.26
e€ npumeHeHue"
[ToBTOpenue, 06001eHNE,

129 cucremarusauus 3Hauui: "lIpousBogHas u 1 04.05.26
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

130 cucremaTusanus 3Hanuii: "MHTerpan u ero 1 05.05.26
npuMeHeHnue"

131 [ToBTOpEHuUe, 06o6meHIfe, 1 05.05.26
cucTeMaTu3anus 3HaHui: "Oynkuun"

132 [ToBTOpeHwue, 0606meH1iIe," | 12.05.26
cucTeMaTu3aus 3Hanuii: "OyHkuun"

133 [ToBTOpEHwUE, 06o6meHIfe, 1 12.05.26
cucTeMaTu3anus 3HaHui: "Oynkuun"

134 HToroBasi KOHTpOJIbHASA paboTa 1 1 13.05.26

135 WtoroBas koHTpoJsibHas paboTa 1 1 13.05.26

136 [ToBTOpeHwUe, 06061ueH1fe, 1 18.05.26
cUcTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmmasl CpeaHeEro 06]1161"0 oﬁpasoBa}mﬂ

Yucna ¥ BRIYUCICHUS

1.1

OnepupoBaTb MOHATHSAMH: PpALUOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BemonHATe  apudmMeTHueckue  omepalud ¢ PAalUOHAIBHBIMH |
JIEHCTBUTEIILHBIMU YU CIIAMU

BrimonssTh HpI/I6J'II/I)KéHHLIC BBIYUCJICHUSA, UCIIOJIB3YS IIpaBUJid OKPYTJICHU!,
ACJIaThb [IPUKUIKY U OLICHKY pE3yJibTaTa BBIYMCIJICHHI

1.4

OnepupoBaTh MOHATUSAMH: CTENEHb C LEJIBIM I10Ka3aTeaeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HaTypajbHOW CTENEHH,
UCMOJIb30BaTh MOAXOJANIYI0 (OpMY 3amUCH AECHCTBUTEIBHBIX UYUCEN JUIS
peLICHUs IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUs JaHHBIX

1.5

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOIO yTJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKINU

2.1

YpaBHEHMS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YPABHEHHME, HEPABEHCTBO, LENOE,
panuoHaIbHOE, UPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

2.2

BoinonHATe mpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHHUM M pemaTh
TPUTOHOMETPUYECKHE YPABHEHUS

23

24

BeimonHATe mpeoOpa3oBaHusi LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDOKEHMM W pelmaTbh OCHOBHBIE THIIBI LEJIbIX, PAaUUOHAIBHBIX U
MPPALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

HpI/IMeHHTL YpaBHCHHUA W HCPABCHCTBA JIA PCIICHUA MATECMAaTUUCCKHX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

2.5

MonenupoBaTh pealbHble CHTyalldd Ha SI3bIKe anreOpbl, COCTaBIATh
BBIPAKCHMsI, YPAaBHEHMS, HEPABEHCTBA II0 YCIIOBHUIO 3aJa4d, MCCIIEJ0BATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM arlrapara ajareopsl

OyHKIIMU U TpaduKn

3.1

OnepupoBaTh MOHATUAMU: (QPYHKIHUS, CIOCOOBI 3agaHust QyHKIMH, 00IacTh
ONpeNeNeHNusT W MHOXKECTBO 3HAYeHMH (QyHKUIuHM, Tpaduk (yHKIUH,




B3aUMHO 00paTHbIe QYHKIUN

OnepupoBaTb MOHATUSAMH: YETHOCTH W HEUETHOCTh (QYHKIHUH, HYJIU

32 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (YHKUINHU, KBaAPATHUYHONW (YHKLINH,
CTETIeHHO! (DYHKIIUU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBarh rpaduku (QyHKUMHA Ui HCCIENOBAHHS MPOIECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUH 3aJad M3 JPYrHuX Y4eOHBIX NPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]Ty BEITMIMHAMHU
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh MOHATUSMH: IIOCIIEAOBATEIBHOCT, apudMeTHueckas W
' reoMeTpUYecKasl Iporpeccuu
49 OnepupoBaThb TOHATUAMU: OECKOHEYHO YObIBaromias TeoMeTpuyecKas
' nporpeccusi, cyMMma 6€CKOHEYHO yOBIBAIOIIECH reOMETPHUIECKON TPOrpeccuu
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonb3oBath CBOMCTBA IOCJENIOBATEIBHOCTE M IMPOTpeccUuid  AJis
' pelleHUs peabHBIX 3ajad IPUKIAJHOTO XapaKkTepa
5 MHoOkecTBa U JIOTUKa
5.1 OrnepupoBaTh MOHITHSIMU: MHOKECTBO, ONIEpPAI[UN HaJl MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JJisl  ONUCaHUA
5.2 peabHBIX MPOIIECCOB U SBICHUH, MPHU PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSIMU:  ONpEJENIEHUE, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/ILHOI NPOrpaMMbl CpelHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, LEJI0€ YHCIO0; HCIHOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENbIX YHCEN, PAa3JIOKECHUE YWCIIa Ha MPOCTHIE
MHOXKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHB C PAIlMOHAIBHBIM [TOKA3aTEIEM
13 OnepupoBaTh MOHATHIMH: JOrapudM Yucia, ACCITUYHBIC M HATypaTbHBIE
' sorapruQMsI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [IpuMeHATH CBOMCTBA CTENEHM JUI TNPEeoOpa3oBaHMS  BBIPAKCHUH,




ONCprUpOBaTh IMOHATHUAMMU: II0KA3aATCIIBHOC YPAaBHCHUC W HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHHfI U HCPAaBCHCTB

2.2

23

BeimonHATe TpeoOpa3oBaHus BBIPAKEHUU, COAEPIKAIIMX JIOTapu(MBI,
ONIEPHPOBATH MOHATHUAMU: JIOTapU(MUYECKOE YpaBHEHHE U HEPABEHCTBO;
pemaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB

HaXOI[I/ITB peIICHUA HpOCTGfII.HHX TPUTOHOMCTPHUYCCKHUX HCPABCHCTB

24

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILEHUE;
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM JJI PELICHHs IPAKTUYECKUX
3a1a4

2.5

2.6

HaxomuTe pemieHus npocTenmx CUCTEM U COBOKYITHOCTEN pallMOHAIBbHBIX
YpPaBHEHUM U HEPABEHCTB

MO,Z[CJII/IPOBEITL pCaJIbHbIC CHUTyallUM Ha A3BbIKC anre6pLI, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA W CHUCTEMbI IIO0 YCJIOBHKO 3aJa4H,
HCCIICA0BATh MOCTPOCHHBIC MOJCIN C UCITIOJIB30BAHUECM aIlrapara anre6pm

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIUSA, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (yHKIHH, HauOOJIbIIee |
HauMeEHbIlIee 3HaueHUsi (QyHKUMU Ha MPOMEXKYTKE; MCIOIb30BaTh UX IS
uccienoBaHus PyHKIMH, 3aJaHHOU IrpaduKoM

3.2

33

3.4

OnepupoBaTh MOHATHAMH: IpaUKU MOKa3aTEIbHOM, JOrapupMuIecKkon u
TPUTOHOMETPUYECKUX (QYHKIMM; H300pakaTh HMX Ha KOOPAWHATHOU
IJIOCKOCTH UM UCIIOJIb30BATh ISl PEILIEHUS] YPaBHEHUI 1 HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BATh UX JIJISl PEILICHUS] CHCTEMbI TMHEHHBIX YPABHEHUN
Ucnonb3oBare rpaduku QyHKIUNA 1T UCCIENOBAHMUS TPOIECCOB U
3aBHCUMOCTEH U3 IPYTUX YUEOHBIX TUCIUTUIMH

4.1

4.2

Hauana MmaTemMaTudyeckoro anainza

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (YHKIMSA, TPOU3BOIHAS (DYHKIUH;
UCIOJIb30BaTh T'€OMETPUUECKUN U (DU3MYECKHI CMBICT TPOM3BOIHON JUIS
peleHus 3a1aq

Haxoauth  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYHUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOT'O (PYHKIIUH

43

4.4

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HWCClEeNOBaHWUS  (QYHKIUA  Ha
MOHOTOHHOCTh M JIKCTPEMYMBI, IPUMEHATh PE3yIbTaThl HUCCIAEAOBAHUS K
MOCTPOEHHUIO IPapUKOB

Hcmons30BaTh MMPOU3BOAHYIO IJId HAXOXACHHUA HAWITYy4dIICTO PCIICHHUSA B
MNPUKIIAAHBIX, B TOM YHUCJIC COONUAJIbBHO-3KOHOMUYCCKHUX, 3aaadax

4.5

OnepupoBaTh MNOHATHUSMH: TE€pPBOOOpa3Has M HWHTErpal; IOHUMATh
reOMEeTPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja

4.6

HaxonuTh mepBooOpa3Hble 3JIEMEHTApHBIX (YHKINH, BBIYUCISITh HHTETPAT
o ¢popmyie Herotona — JleiiOnura




4.7

Pemiats MPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLUAIbBHO-DKOHOMHWYCCKOIro U
(1)I/I3I/I‘I€CKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panmonanbupie  yuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JPOOM, HPOLEHTHI,
L1 OeCcKOHEeUHbIE NTepUoANYECKHEe IpoOU. Apr(pMeTHUeCKre ONepalny ¢ palMoHaJIbHbIMU
' qucIaMu, IpeoOpa3oBaHus YUCIOBBIX BeIpaskeHUH. [IpruMmenenue npobeii u mporeHToB
JUIS PEeLIeHUs IPUKJIAJHBIX 3a/1a4 U3 PA3JIMYHbIX OTpaciel 3HaHUM U pealbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HppAaLMOHATBHbIC YiCcia. ApuMeTHIeCKHe
1.2 omepanuu ¢ JeWCTBUTENbHBIMU 4uciaMu. lIpuOnykE€HHbIE BBIYUCIEHMS, IpaBUiIa
OKpYTJIEHHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenb ¢ niensiM nokaszareneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3amucu AEHCTBUTENbHBIX YUCEN Ul PEILECHUs
MPAKTUYECKUX 3a7a4d U MPEeACTaBIECHUS JaHHbBIX
14 ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBus ¢ apuMeTnuyecKuMu
' KOPHSIMHM HaTypajibHON CTENIEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa30BaHUs
27 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHil. OCHOBHbIE TPUTOHOMETPUUECKHE
' hopmyIbI
23 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
HUHTEPBAJIOB
2.4  Pemenue 1enbix U JpoOHO-pallMOHATIBHBIX YPaBHEHUI U HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHNUI U HEPABEHCTB
2.6  Peuenue TpUroHOMETPUYECKUX YPAaBHEHUN
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3aJa4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKu U pealbHOM JKU3HU
3 @yHKUUHU U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢yHkuud. I'paduk QyHkuun. BzaumHOo oOparHbIE
' GyHKIUH
10 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWd ¢yHkumu. Hymm dyHKImM.
' [TpomerxyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU
33 CrenenHast (GyHKUHMS C HATYpaJbHBIM M LIENbIM IoKa3aTeneM. E€ cBoiicTBa u rpaduk.




CaoticTBa U rpadK KOPHSI 71-OU CTETICHH

3.4

TpuronomeTrpuyeckass OKPYKHOCTb, OIpeAeNieHUe TPUTOHOMETPUUYECKUX (HYyHKUIUH
YHCJIOBOT'O apTyMEHTa

Haugama MmaTemMaTHyecKoOro aHajn3a

4.1

4.2

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs  MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIC
MOCJIEI0BATEIbHOCTH

ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas mnporpeccus. Cymma OeckOHEYHO YObIBalOIIeld TIeoOMEeTpHUYeCKOn
nporpeccur. @DopMmyna CI0XKHBIX MPOLEHTOB. Vcmonap30BaHUE MPOrpeccuu st
pelIeHus peasibHBIX 3a]a4 MPUKIAHOTO XapaKTepa

MHoecTBa 1 TIOTHUKA

5.1

MHoxecTBO, omepanud Haj MHOXecTBamMu. [luarpammbl Oinepa — Benna.
IIpumeHeHre TEOPETUKO-MHOKECTBEHHOIO —anmapara i OINHMCaHUs PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, MPHU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB
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OnpeneneHHe, TeOoOpEMa, CICACTBUEC, 10KA3aTCIILCTBO

11 KIIACC

Kon
1
1.1

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
Yucna u BBIYUCIEHUS

HaTypaJ'IBHBIe " [OECJIbIC YHCIia. HpI/ISHaKI/I JACITIMMOCTH L CIIBIX YHUCEI

1.2
1.3

CreneHs ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH

Jlorapudm uncna. [lecaTnyHble U HaTypajibHbIE JOrapupMbl

2
2.1

YpaBHEHHS 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIMX JIOTapU(MBI

2.2
23

[Tpeobpa3zoBanre BbIpaKeHHM, COIEpPKALIUX CTENEHH C PallMOHAIbHBIM MOKa3aTelleM

HpI/IMepLI TPUTOHOMCTPUUCCKHUX HCPABCHCTB

2.4
2.5

IToxasaTenpHBIC YPaBHCHUA U HCPABCHCTBA

HOFapI/I(I)MI/ILICCKI/IC YpPaBHCHUA U HCPABCHCTBA

2.6

CucreMbl TMHEWMHBIX YpaBHEHUN. PellleHne nmpukiIagHbiX 3a7a4 ¢ HOMOIIbIO CUCTEMBI
JIMHENHBIX YPAaBHEHUN

2.7

2.8

CucTtembl 1 COBOKYITHOCTH PallHOHAJIBHBIX YPABHEHUI U HEPABEHCTB

IIpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTHUYECKUX 3a]a4
¥ 33/1a4 U3 Pa3IMYHbIX 00JIACTEH HAYKH U pPeaIbHOM KU3HH

DOyHKINUH U TpaPUKH

3.1

Oynkuus. [lepuognueckue ¢ynkiun. I[IpomMexyTKM MOHOTOHHOCTH (DYHKIIUH.
MakcumyMbl U MHUHUMYMBbI (yHKimu. HaunOomnblnee W HauMeHbllee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE

3.2

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduKu




3.3

[oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKu

34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYTUX Y4YEeOHBIX MPEAMETOB H
peaabHON KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepsiBabIe GyHKIIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [IpousBoaubie 3nMeMeHTApHBIX (yHKUUNA. DOpMyINbl HAXOXKIEHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre TPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (QYyHKIUU Ha
OTpe3Ke
[IpuMeHeHnne nMpoOU3BOIHOMN /JIsI HAXOXKICHUS HAWITYYIIEro PEIICHUs] B MPUKIIATHBIX
4.5 3amadax, JUIS ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysoi wim
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. Boluricienue uHTErpaia mo

dbopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNnbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH NOHATHAMH: ONpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUU 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUW; yMEHHE  OIEepUpPOBATh
MOHSTHSAMM: MHOKECTBO, TOJMHOKECTBO, ONEpalMi HaJ MHOXKECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELICHUM 33134, B TOM
YHClie U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHCIO, LEJ0e YHUCIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTETICHD C
paroHaIbHBIM TOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpaNbHBIX, LEJbIX, PAalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JETMMOCTH, HAMMEHBITHI 00N
JIeNnuTeNh W HauMEHbllee oO0llee KpaTHOe, anroputMm EBkanaa mpu
pelIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMHU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKEHHUI CO CTEeNeHsAMU M Jorapudmamu, mpeoOpazoBaHusl APOOHO-
palMOHAIBHBIX  BBIPAXKECHUM; YMEHHME  OIEpUPOBATh  IIOHATUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyOBbIBaroIlas TIe€OMETpHUYECKas IIporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, onpenenuTenab  MaTpULBL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl, YMEHUE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peEIlaTb YyPaBHEHUS,
HEPaBEHCTBA M CUCTEMBl C IOMOLIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPELICHUS MAaTeMaTH4YECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U pealbHOM )KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HempepbIBHas (DYHKIIHMs, aCUMITOTHI Tpaduka
byHKIUM, TiepBas U BTOpas NMPOU3BOAHAs (YHKIUMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, mepBooOpa3Has, OmNpeaAeIEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIATh  NPOM3BOJHBIE  CyMMBI, TNPOM3BEIEHHS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOJUTh ypaBHEHHE KacaTelbHOM K Trpaduky
(GYHKIMY; YMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (DYHKIHII;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOIUTh HaAuOONbIINE W HAaWMEHbIINE 3HAYEHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTU4eCKOIro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO JJIs HAaXOXKACHHUS HAWIydIlIEero
pelIeHNss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MYeCKUX 3aJa4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYpP C TTOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMouibio AudQepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas QYHKUWS, KBaapaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpaduKoB  (QYHKUHUH,
UCMOJb30BaTh Tpa(UKK Ul U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734y W3 JAPYTHX Y4eOHBIX MPEAMETOB M 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJIy BeJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMHA JUIsl pellieHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33Ja4l U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIEINOBATH IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBle CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIHOJB30BAHMEM  ammapara  anreOpsl,

MHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apH(MeTHuecKoe, MeIHaHa,
HauOoJpIlIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMaIKIO, IPEJCTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHbIX MPOIECCOB M SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBble, B TOM YHCJIE C NPUMEHEHHEM TIpadUyecKux
METOOB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIE

HaOJI0/IEHUs C TIOMOIIBIO TUarpaMM pacCceUBaHUs U JIMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIA OMNBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTU4eCKOe OXKUAAaHWE, TUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  pPacCOpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAIBHOTO PACIpEICICHHI; YMCHNE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX pAaCHpEACNICHUIA Ui PEUICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  TNEPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEeHHE  NPHUMEHSTHh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIICHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yTia, IJIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy NpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCIMOJb30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOILIbI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYycC, map, cdepa, miomans chepsl, IIOMmaib
MIOBEPXHOCTU NHUPAaMHUbI, NPHU3MBI, KOHyCa, LWIMHIApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKA IMOBEPXHOCTH, CEUCHMs KOHYyca M LMIMHIPA,

napauiCJibHbIC OCH HWJIX OCHOBAHWIO, CCYCHHC IIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IUINHIPA, KOHYCa; YMEHHE CTPOUTb CEYCHUE
MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpBl M HOBEPXHOCTH
BPAICHHS, UX CEUCHHSI, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTh CBOMCTBA T'€OMETPHYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENEHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MoM00HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC W IMOJOOHBIC (UTYpPbI, B TOM YHCJEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUYECKIE OTHOLICHUS TPH
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB H
U3 peaJbHOM KHM3HHM; YMEHHME BBIUUCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHa, yroi, IJOMmAas, OO0BEM, TUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI M METOJbl, B TOM YHCIE: IJIOIAAb MOBEPXHOCTH
MApaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpA, TUiomanab chepsl; 00béM Kyoa,
NpSIMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbL, MPU3MBL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIO0OHBIX QUTYp
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NpPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, pa3JIOKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYyTHUX y‘-Ie6HBIX npeamMeToB

YMeHne BeIOMpATh MOAXOASIIUA METOJ VTS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKU B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE pacClo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU




INEPEYEHD 2JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Hucna u BIYUCICHUS
1.1 Hatypanbublie u nensie yncna. [Ipu3Haku 1eIMMOCTH HENbIX YHCeT
1.2 Panmonanshbie yncia. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, MPOIIEHTHI, 0ECKOHEUHBIE TEPHOIUIECKIE TPOOH
1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTerneHu. JlelicTBus ¢ apupMeTUYEeCKUMU KOPHIMH HATypalbHON CTETIEHU
1.4 Crenens ¢ nensiM mokasareneM. CTeneHb ¢ pallioHaNbHBIM MoKazatenaeM. CBOMCTBa cTeneH!
1.5 CuHyC, KOCHHYC U TAaHT€HC YHUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTAaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHBIE JOrapu(MbI
17 JleiicTButenpHble uncia. ApudmMeTndeckue omepanuu ¢ JIeHCTBUTENbHBIMU duciaamu. [IpuOnmkEHHbIE BBIUMCICHHS, MpaBUia
' OKpYTJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN
1.8 [IpeoOpa3oBanue BbIpakeHUI
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llenbie 1 APOOHO-pAIMOHANILHBIC YPABHEHUS
2.2 HppanmonanbHble ypaBHEHUSA
23 Tpuronomerpuyeckue ypaBHEHUs
24 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 WppaimonanbHble HEpaBeHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE HEPABEHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEHUHBIX ypaBHEHUH. OnpeaeauTenb MaTpUILbI
3 OyHKIUH U TpaPuKH
31 OyuHkius, cnocoObl 3amanus ¢GyHkuuu. I'paduk ¢ynkumu. BzaumHo oOpatHble QyHkuumu. UYETHbIE W HEUYETHBIE (QYHKIWU.
. [lepuonnueckne GyHKINU
39 OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm ¢ynkmum. IIpomexxyTku 3HakomocTosHCTBA. [IpomexyTku
' MOHOTOHHOCTH (pyHKIIIH. MakcuMyMbl 1 MUHUMYMBI (GyHKIMK. Hanbospiiee 1 HanMeHbIIee 3HaueHne (QyHKINH HA TIPOMEKYTKE
3.3 CrenenHast GyHKIUS ¢ HATypaJIbHBIM U IIEIbIM MTOKa3areneM. E€ cBolicTBa u rpaduk. CBoCTBa U rpaduK KOPHS 7-0U CTETICHH
34 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapuKu
3.5 IToka3zarenbHas u orapudmudeckas GyHKIIMU, X CBOHCTBA U TpauKH
3.6 Touxu pa3pbiBa. AcuMNTOTHI rpadukoB GpyHKuui. CBoNCTBa (PyHKIMI, HEMPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
4 Havana maTremaTnueckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe SIeMEHTAPHBIX (QYHKIIMN
47 [IpumeHeHre TPOM3BOJHON K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTH M JKCTpeMyMbl. HaxokIeHue HaumOonblIero u
' HauMEHBIIETO 3HauUeHUs! QYHKIMH HAa OTPE3Ke
43 [TepBoobpaznas. MuTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoOxecTBO, onepanu HaJ MHOXKecTBaMu. [narpammel Ditnepa — Benna




5.2

Jloruka

6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTU
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n NOBEPXHOCTH BPALCHUS
7.5 Koopannatsl u BEKTOpPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.
Anrebpa u Hauajga MareMaTuieckoro ananusa, 10 kiacc/ Mypasun ['.K.,
Mypasuna O.B., O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTBIO «[PODAY;
AxunonepHoe o6mectBo «M3narensbctBo «IIpocsenienue

* Maremaruka: anredpa 1 Hayajga MaTEMaTHYECKOTO aHaJIN3a, TeOMETPHSL.
Anre0pa 1 Hauajia MaTeMaTUYecKOro aHainu3sa (B 2 yactsax), 10 kimace/ Hacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: MopakoBuu A.l'. 1 npyrue; noju
penakiueit Mopakosuua A.I'., O0111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

« 10 MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

[Hudpossie pecypest [IOK

Poccutickas anexkrponHas mkoina https://resh.edu.ru/
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