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1. HIOACHUTEJIBHAS 3AIIMCKA

Y4eOHbIii Kypc «Anredpa U Hayalla MaTeMaTHYeCKOTO aHAIM3ay SBJISIETCS OJTHUM U3 Hanbolee
3HAYUMBIX B IPOrpaMMe CpeaHEero ooumero oOpa3oBaHUs, MOCKOJbKY, C OIHOW CTOPOHBI, OH
o0ecrieunBaeT WHCTPYMEHTAIBHYIO 0a3y JUIsl M3y4eHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
Ipyroi CTOpOHBI, POPMHUPYET JOTHUYECKOe U abCTPAKTHOE MBIIUICHHE OOYyYaroIIUXCs Ha YPOBHE,
HEO0OXOIUMOM IS OCBOCHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH W JIPYTHX
TUCHUIUIMH. B pamMkax JaHHOTO yd4eOHOro Kypca oOydaromipecs OBIAJCBAIOT yYHHBEPCATbHBIM
SI3IKOM COBPEMEHHOM HayKu, KOTopast pOpMyIUpPYET CBOU JOCTHKEHUS B MaTeMaTHUECKO dopme.

VY4ueOHbIil Kypc anreOpbl M Hadal MaTeMaTHYeCKOrO aHajlM3a 3aKJaJblBaeT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKH, XUMUHU, OUOJIOTUH, MOHUMAHUS OCHOBHBIX TEHACHLIUN
pa3BUTHUS DKOHOMHUKHA M OOIIECTBEHHOH »XW3HU, MO3BOJIICT OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MHCIIOJIb30BaTh WX JUIs JajdbHEHIIero
o0Opa3oBaHMs U B MOBCEJIHECBHON XHU3HU. B TO ke BpeMmsi OBiIaJieHUue aOCTPAKTHBIMH H JIOTUYCCKU
CTPOTUMHU KOHCTPYKIMSIMH aireOpbl U MaTeMaTHYeCKOro aHajlu3a pa3BUBAeT YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTHHHOCTh, JOKA3bIBATh YTBEPHKICHUS C IIOMOIILI0 MHIYKIUN U
paccyxaath JAEeIyKTUBHO, HCIONb30BaTh O00OOIEHHE W KOHKPETH3allMio, abCTparupoBaHuE H
aHAJIOTHIO, (DOPMHUPYET KPEAaTHBHOE U KPUTHUECKOE MBIIIICHUE.

B xome wusyuenus yuyeOHOTO Kypca «Anrebpa W Hadajga MaTeMaTUYECKOTO AaHalU3a»
oOydaromuecsi TOJIy4YalOT HOBBIA OIBIT pENICHHS MPUKIAJHBIX 337a4, CaMOCTOSTEIILHOTO
MOCTPOCHUSI MAaTEMaTHYECKMX MOJeNel peaJbHBIX CHUTyalud, HHTEPIPETAlUd MOTyUYEeHHBIX
pelIeHn, 3HAKOMSATCS C MPUMEPAMH MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe H
UCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSMU U UX aBTOPAMH.

VYuyebHblii Kypc 00JIala€T 3HAYUTEIBHBIM BOCHUTATEIBHBIM MOTCHIIUAIOM, KOTOPBII
peanu3yercss Kak uepe3 Yy4ueOHbIH MaTepuan, CIOCOOCTBYIOIIUNA (HOPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CHEeIUPUKy YIeOHOW NeATSILHOCTH, TPEOYOIeH PO 0KATETBHON
KOHIIEHTPALlMU BHUMAaHUS, CAMOCTOSITEIbHOCTH, aKKypPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOTYUYEHHBIN
pe3yJbTar.

B ocnoBe meroaumku oOydeHus anreOpe M HayalaM MaTEeMaTHYeCKOrO aHaiu3a JIEeKUT
JeSTeIbHOCTHBIN MPUHITUT O0yUYEHUSI.

B crpyktype ydueOHOro Kypca «Anredpa ¥ Hayania MaTeMaTHMYECKOTO aHAlM3a» BBIIEICHbI
CIIEYIOIIHAE COJCpPKATSIbHO-METOAMUECKUe JIMHUU: «Yucna W BeIUHCICHUS», «DYHKIUH U
rpadukmny, «YpaBHEHUS U HepaBeHCTBa», «Hauama maremaTudeckoro aHammuza», «MHOXecTBa U
JIoTUKa». Bce OCHOBHBIE COJIEPKATEIIPHO-METOUYECKIE JIMHUN U3YYarOTCs Ha MPOTSHKCHUH JIBYX
neT oOy4eHHs Ha ypoBHE cpeAHero oOmiero oOpa3oBaHHs, €CTECTBEHHO OMOJHSS APYT Apyra u
MMOCTEIICHHO HACHIIAsACh HOBBIMH TEeMaMH U pasnenamu. J[aHHBIH y4eOHBIM Kypc SIBIISETCS
WHTETPaTUBHBIM, TOCKOJBKY OOBEIUHSET B cede CoJep)KaHHE HECKOJIbKUX MaTeMaTHYEeCKHX
JTUCIWIUIAH, TaKUX KakK ajareOpa, TPUTOHOMETPHS, MaTeMaTHYCCKHHA aHAJM3, TCOPHS MHOXKECTB,
MaTemaTthueckas joruka u apyrue. [lo mepe Toro kak oOydaromiuecs OBIaJeBalOT BcE Oolee
IUPOKAM  MaTeMaTHYeCKHMM  amlmaparoM, Yy HHX IOCIEIOBaTeIbHO  (OpMHUpYeTCS H
COBEpIIICHCTBYETCS YMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJENb peallbHOM CHTyalluu, MPUMEHSTh
3HAHWS, TIOJNIyYCHHBIC TIPU M3YYEHUH YYeOHOTO Kypca, JUIS PEIICHUS CaMOCTOSTEIBHO
chopMyIIMPOBAHHON MaTeMaTUYECKON 3a/1a4, a 3aTeM UHTEPIPETUPOBATH CBOW OTBET.

ConepxarenbHO-MeTOIMYeCKasl JIMHUS «YWciaa W BBIYHCICHUS» 3aBepmiacT (GopMUpoBaHUE
HABBIKOB HMCIOJIb30BaHUS JEHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLJIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemHero obmero oOpa3oBaHus 0c000€ BHHUMAaHUE YIESETCS
(OpPMUPOBAHHUIO HABHIKOB PAIlMOHATBHBIX BBIYHCICHUHN, BKIIOYAIONUX B ce0s HMCMOJIb30BAaHUE
pa3auYHBIX (GOpM 3amUCH YHCIa, YMEHHUE JieNlaTh NPHUKHUJIKY, BBITOIHATh MPUOIKEHHBIC
BBIUHCJICHHSI, OLIEHWBATh YHWCIIOBBIE BBIpAXEHHS, paboTaTh ¢ MAaTeMaTUYECKUMHU KOHCTaHTAMH.
3HaKoMble O0YyYaIOUIMMCSI MHOXECTBA HATYpPAJbHBIX, LEJbIX, PAlMOHAIBHBIX U J1eHCTBUTEIbHBIX
9uCceNl JOTMOJNHSIOTCS MHOXKECTBOM KOMIUICKCHBIX 4HCeld. B KakIoM U3 3TUX MHOXECTB
paccMaTpuBalOTCS CBOWCTBEHHBIE eMy crenupuyeckue 3aJadyd M OIEepaluu: JeJeHHE Haleso,



OTICPUPOBAHNE OCTAaTKaMHU Ha MHOMKECTBE IIEJIBIX YHCEJ, OCOOBIC CBOWCTBA pPAIMOHAIBHBIX H
UPPAIMOHATILHBIX YHCeN, apu(METHUECKUE OIEpalfK, a TAKKE W3BICUCHHE KOPHS HATypalbHON
CTEIIEHW Ha MHOYKECTBE KOMILJIEKCHBIX YHCEIN. biarogaps mocienoBaTeIbHOMY PacIIMPEHUIO KpyTra
HCIIOJIB3YEMBIX YHCENl U 3HAKOMCTBY C BO3MOKHOCTSIMU UX MPUMEHEHHUS JUIsl PEIICHUS Pa3IMYHbIX
3a1a4 GOPMHUPYETCS MPEICTABICHUE O €IUHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IMOCTPOCHHUH
MOJIeTIeH peaIbHOTO MUPA, IIIUPOKO UCIIONIBL3YIOTCS 0000IIEHNE i KOHKPETU3aIlHI.

Jlunus «YpaBHEHHS M HEPABEHCTBA» PealIM3yeTCs Ha IMPOTSHKEHUH BCEro 00yUYEHUs Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUSs, MOCKOJBKY B KaxaoM paszaene [IporpamMmbl TpeaycMOTPEHO
pelieHrue COOTBETCTBYIOIIMX 3a7a4y. B pesynbrate oOydYaromigecs OBJIAQJACBAIOT Pa3IMYHBIMHU
METOJIaMU PEUICHUSI PANUOHAIBHBIX, UPPAIMOHATBHBIX, IMMOKA3aTEeIbHBIX, JIOTAPUPMUUIECCKUX U
TPUTOHOMETPUYCCKUX YPAaBHCHHH, HEPABCHCTB U CUCTEM, a TAKXKE 3a7a4, COACPKaIIUX MapaMeTphI.
[ToydeHHbIE YMEHHUS IIUPOKO HCIOJB3YIOTCS TPU HUCCICIOBAHUH (PYHKIUHA C TOMOIIBIO
MIPOM3BOHOM, TPH pEHICHUH NPHUKIAAHBIX 3a7a4 W 33Jad Ha HaXOXKJICHHE HauOOJIBIINX H
HAaUMEHBIINX 3Ha4YeHWN (yHKIWU. JlaHHAsS cojepkaTelbHAas JIMHHUS BKJIIOYAeT B ceOs Takke
dbopMupoBaHHE YMEHUH BBIMOIHATH Pacu€Thl Mo (opmynaMm, mpeoOpa3zoBaHUs PALMOHAIBHBIX,
HPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKIKE BBIPAKEHUM, COJIEPIKAIINUX CTETICHU
u jorapudmbl. braromaps u3ydeHHIO anreOpanvyeckoro Marepuaia MPOUCXOTUT JalibHeilliee
pa3BHUTHE ANTOPHUTMHYECKOTO M a0CTPAKTHOTO MBIIIICHUS 00yJaromuxcs, GOPMUPYIOTCS HABBIKH
JeNyKTUBHBIX PACCYKIEHUHN, pabOThl C CHMBOJIBHBIMH (pOpMaMu, IPEICTaBICHHS 3aKOHOMEPHOCTEH
Y 3aBHCHMOCTEH B BHJIC PABCHCTB U HEPaBEHCTB. AnreOpa npeiaraeT 3G PeKTUBHBIC HHCTPYMEHTHI
JUIS PELICHUsS] MPaKTUYECKHMX M eCTECTBEHHO-HAYYHBIX 3a/lay, HarisgHO JAEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK SI3bIKa HAyKH.

CopepxarenpbHo-MeTonuyeckass JUHUS «DyHKUMKM U Tpa@uKu» TECHO MEeperieTaeTcs C
JIPYTUMU JTUHUSMU YYEOHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE 3aJa€T MOCJIEeI0BATEILHOCTh
U3ydeHHs MaTepuana. VI3yueHue  CTENEHHOW, IMOKazaTelbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIIUN, UX CBOWCTB U TpaMKOB, UCTIOIb30BaHUE (PYHKIIUN HJII PEIICHUS
3a/a4 U3 APYTUX Yy4eOHBIX MPEIMETOB U PEabHOM JKU3HH TECHO CBSI3aHO KaK C MaTeMaTUYECKUM
aHAJIN30M, TaK U C pelICHUEM ypaBHEHUM U HepaBeHCTB. [Ipu 3ToM 00bIIIOE BHUMAHUE YIEISAETCS
(GbOpMUPOBAHHMIO YMEHHS BhIpakaTh (GOpMyJIaMd 3aBUCUMOCTU MEXIY Pa3NTUYHBIMU BETUYMHAMU,
HCCIIEI0BATh MOTyUYeHHbIE (PYHKIIUHU, CTPOUTH UX rpaduku. MaTepual 3Toi coepkaTebHON JIMHUN
HalleJIeH Ha pa3BUTHE YMEHUW W HABBIKOB, MO3BOJSIOIIUX BBIPAKATH 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU B pa3IM4YHON (QopMe: aHATUTHYECKOM, rpaduueckoil U cioBecHoi. Ero msyuenue
CHOCOOCTBYET PAa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOUICHHIO U
KOHKPETH3aIlM1, UCTIOJIb30BAaHUIO aHAJIOTUM.

ConepxarenpHasg JuHHuS «Hauana MareMaTthyeckoro aHanu3a» MO3BOJSET CYIIECTBEHHO
paCHIMPUTH KPYT KaK MaTeMaTHYECKUX, TaK U TMPUKIAJIHBIX 3a]a4, JTOCTYIMHBIX 00yYarOIIMMCs, TaK
KaK y HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH TpaUKH CIOXKHBIX (YHKIHMH, OMpeAensiTh HX
HauOOJIBIINE W HAWMEHBIIHNE 3HAYEHUS, BBIUUCIATH TUIOMAAN (GUTYp U OOBEMBI TEJ, HaXOIWTh
CKOPOCTHM M YyCKOpeHHs TpoieccoB. JlaHHas coaepxaTenbHasi JMHUAS OTKPBIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHHSI MAaTeMAaTHUYECKUX MOJENIeH peabHbIX CHUTYAaIlHi, TO3BOJSET HAXOJHUThH
Haujydlllee pelIeHHe B NPUKIAAHBIX, B TOM YHCIE€ COLUAIbHO-DKOHOMHYECKUX, 3aJayax.
3HAKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOTO aHan3a CIIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO,
(hopManabHO-TOTHYECKOTO M KPEaTUBHOTO MBIIUIEHUS, (OPMHUPOBAHHIO YMEHHH pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TeXHWKE M HcKyccTBe. OOywaromuecs y3HAIOT O
BBIJIAIOIINXCS Pe3yIbTaTaX, MOJTYYSHHBIX B X0JI€ PA3BUTHUS MATEMAaTUKH KaK HAyKH, U 00 UX aBTOpax.

ConeprxarenbHO-METOInUeCKas TUHUSI « MHOXKECTBA M JIOTHKa» BKIIFOYAET B C€0sI DJIEMEHTHI
TEOPUM MHOXKECTB W MaTeMaTH4YEeCKON JIOTMKU. TeopeTMKO-MHOXKECTBEHHBIE IpPEICTaBICHUS
MIPOHU3BIBAIOT BECh KypC IMKOJIBLHON MaTEMaTHUKH M MpeJyIaraloT Hanbosee YHUBEPCATbHBIN S3bIK,
OOBEIMHSIOMUNA BCE pa3feNbl MaTeMaTUKH W €€ TPUIIOKEHUH, OHM CBS3BIBAIOT pPa3HbBIC
MaTeMaTUYeCKHe IUCIMIUIMHBI W WX NPWIOKEHUS B eauHoe Ienoe. [loaToMy BaxxHO 1aTh
BO3MOXXHOCTh OOy4YaromeMycsi TOHHMATh TEOPETUKO-MHOXKECTBEHHBIM SI3BIK  COBPEMEHHOM
MaTeMaTUKU M HCIOJb30BaTh €r0 JIsl BHIPAKEHUS CBOMX MBICICH. JIpyruM BaKHBIM MPU3HAKOM



MaTeMaTUKU KaK HayKH CJeIyeT IPU3HATh CBOWCTBEHHYIO € CTPOrocTh 000CHOBAHUH M CIIEJOBaHHE
orpeIeIEHHBIM ITPaBUIIaM IIOCTPOCHUS JOKA3aTeIbCTB. 3HAKOMCTBO € AJIEMEHTAMU MaTEMaTHYECKOM
JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS 00YyYaIOIUXCsl, MO3BOISET UM CTPOUTH
CBOU PACCYX/ICHUSI HA OCHOBE JIOTHUECKUX MPaBUI, (POPMHUPYET HABBIKU KPUTUYECKOTO MBIIIJICHHS.

B yuebnom kypce «Anredpa m Hayajla MaTeMaTHYECKOTO aHAJIHM3a» MPUCYTCTBYIOT OCHOBBI
MAaTEMaTUUCCKOTO MOACIIMPOBAHNA, KOTOPBIC ITPHU3BAHbI CIHOCOOCTBOBATh q)OpMI/IpOBaHI/IIO HAaBBIKOB
MOCTPOCHUSI MOJIETIe peallbHbIX CUTYAlMid, UCCIEIOBAHMUS ATUX MOJEJEH C MOMOIIBIO anmapaTa
ayreOppl 1 MaTEMaTUYECKOr0 aHaJIM3a, UHTEPIPETALMU [T0JIy4EHHbBIX pe3yIbTaToB. Takue 3aJaHus
BIUICTCHBI B KQX/BII U3 Pa3esIOB IPOTrPaMMBbI, OCKOJIBKY BECh MaTepHal yueOHOrO Kypca IMINPOKO
HCIOJIB3YCTCA IJId PCHICHUS IMPUKIAAHBIX 3a1ad4. HpI/I pCHICHUN PCAJIbHBIX MPAKTUYCCKUX 3aJaq
oOydJaromuecs:  pa3BUBAIOT  HAOMIOAATENBHOCTh, yMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOJB30BATH AHAIOTHIO, 0000maTh M KOHKPETU3UPOBATH MpPOOIEMy.
JesTenbHOCTh 110 (HOPMHUPOBAHHIO HABBIKOB PEIICHUS MPUKJIAJAHBIX 33124 OPraHU3yeTCs B IpoLecce
U3Y4EeHMsI BCEX TEM y4eOHOro Kypca «Anredpa u Hauaja MaTeMaTUYECKOro aHaIN3a.

Ha u3y4enue yueOHOTO Kypca «Asredpa u Haualla MaTeMaTH4eCcKOro aHaJIN3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).

2. COJAEPKAHUE OGBYYEHUSA

10 KJIACC

Yuciia ¥ BbIYUCICHUSA

Pannonanphpie yucia. OOBIKHOBEHHBIE M JECSATHYHBIE JIPOOH, IPOLEHTHI, OECKOHEUHbIE
nepuoaudeckue npoou. [Ipumenenue apoOeil 1 MPOLEHTOB Ui pelleHUs] NPUKIAAHBIX 3a/1ad U3
Pa3JIMYHBIX OTPACIEH 3HAHUM U pPEabHOM KU3HU.

JlelicTBUTENbHBIE uuCla. PalnMoHanmbHBIE M UppalMOHAIbHBIE YHUCIA. ApHpMETHYECKHE
ONepaluy € JEHUCTBUTEIBHBIMU 4YHMCIaMH. MOAyib JEHCTBUTEIBHOIO 4YHCIIA M €ro CBOWCTBA.
[TpuGnnKEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUH.

Crenenp ¢ nenbiM nokaszarenem. bunom HeroTona. Mcnonb3oBanue nonaxonsmie (hopmbl
3aUCH AEUCTBUTENBHBIX YUCEI JJI pELICHUS IPAKTUYECKUX 3a/1a4 U MIPEACTABIICHNS TaHHBIX.

ApudmeTrueckuii KOpeHb HaTypajIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIBHBIM
ITOKa3aTeNeM.

Jlorapudm uncna. CoiicTBa jorapudma. JlecsTHuHbIe U HaTypalbHbIE JIOTapU(MBL.

CuHyC, KOCHUHYC, TQHI'€HC, KOTAHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC H
ApPKTaHI'€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHUS U YpaBHEHU-CIIeICTBHs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METObI pElIeHHs IeNbIX U APOOHO-pAllMOHAIBHBIX YPaBHEHUH M HEpaBEHCTB.
MHorowieHsl OT OJJHOM MepeMeHHOH. JleneHne MHOrowieHa Ha MHOTO4IEH ¢ ocTaTkoMm. Teopema
besy. Muorowiens! ¢ neisiMu kodddunrentamu. Teopema Buera.

[IpeoOpa3oBaHUs YMCIIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTENIEHH U KOPHH.

WppanmonansHele ypaBHeHNA. OCHOBHbBIE METO/BI PELIEHUS HPPALIMOHAIBHBIX YPABHEHUH.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIIEHUS [TOKA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BeIpaXEHUH, COAECPIKAIINX JIOTapU(MBIL.

Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE METO/IbI PELICHUS] TIOTapUPMUUECKUX YPaBHEHUH.

OcHoBHBIE TpUrOHOMeTpHueckue Qopmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHX
BBIpa)KECHMI. Pelenrie TpuroHoOMeTpu4eCKUX YpaBHEHHUIA.

PemeHne cucrem JMHEHMHBIX YpaBHEHHMHM. Marpuna CHUCTEMBI JIMHEWHBIX YpPaBHEHUM.
Onpenenurtenb MaTPUIBI 2X2, €0 FTEOMETPUUYECKUNA CMBICIT U CBOMCTBA, BEIYMCIIEHUE €T0 3HAYCHUS,
IIPUMEHEHHUE ONPEIEIUTEI Ul PEILICHNS] CUCTEMBI JIMHEWHBIX YpaBHEHUN. Pernienue npukiiagHbx



3a7a4 C TOMOIIBIO CHCTEMBbI JIMHEWHBIX YypaBHeHUM. lcciepoBaHue NOCTPOCHHOW MOJEIU C
MOMOIIIbIO0 MATPHIL U OIIPEACIUTENCH.

[TocTpoeHne MareMaTHyeCKUX MOJENIEH pEealbHOW CUTyalud C I[OMOUIbI0 YpPAaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JacTel HAyKU U peaIbHOM JKU3HH.

DOYyHKUMH U TPaPUKHU

DyHKIMA, cCIoco0bI 3a1auus GyHKIUU. B3anmHo oOpaTHbie hyHkuu. KoMmosumms GyHKITHA.
I'padux Gpynkumu. DnemeHTapHbie mpeoOpa3oBanus rpagpukoB GyHKIHH.

Ob6nacTh ompeneneHuss 1 MHOXecTBO 3HadeHui ¢yHkuumu. Hymu ¢dynkuuu. [Ipomexytku
3HaKonocTossHCTBa. UérHble W Heu€THble (QyHKumu. llepuogmueckue QyHkuuu. IIpoMexyTku
MOHOTOHHOCTH (yHKUIMU. MakcumMymbl U MHUHUMYMbl QyHkiuu. HauGomnblee ¥ HauMeHbIlee
3HaueHUs! QYHKIIMHU HA TPOMEKYTKE.

JluneiiHas, kBaJpaTU4Has U APOOHO-TUHEIHAas (YHKIUH. DJIEeMEHTapHOE HCCIel0OBaHUE U
MMOCTPOCHHE UX IPAPHUKOB.

CrenenHas (hyHKIUS ¢ HATypalbHBIM U LIENbIM MoKka3aTeneM. E€ cBoiicTa u rpaguk. CBoiicTBa
1 rpaduK KOpHS N-0i CTENCHH KaK (yHKITUH O0OpaTHOW CTENEHH ¢ HATYpPaTbHBIM TIOKa3aTeIIeM.

[TokazarenpHas u morapudmuueckas (yHKIUH, UX CBoicTBa M rpaduku. McmonapzoBaHue
rpadukoB pyHKUMN )i pELICHUs] ypaBHEHUI.

Tpuronomerpuyeckasi OKpyKHOCTb, OTIpeIeNIEHUEe TPUTOHOMETPHUIECKHUX (PYHKIIHI YUCIOBOTO
apryMmeHra.

OyHKIMOHATbHBIE 3aBUCHUMOCTH B peajbHBIX Mpoleccax u siBneHusx. ['paduxu peaabHbIX
3aBUCUMOCTEHN.

Havana maTteMaTH4ecKoOro aHajimsa

IlocnenoBaTeabHOCTH, CIIOCOOBLI 3aJaHHs IOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHYECKOH
MHIYKUUA. MOHOTOHHBIE M OrpPaHUYEHHbIE IOCIIEI0BAaTEIbHOCTH. MCTOpUS BO3HMKHOBEHUS
MaTeMaTUYeCKOro aHalln3a Kak aHajin3a OECKOHEUHO MaJlbIX.

ApudmeTrnueckas U reoMeTprueckas nporpeccuu. beckoneuno yObIBaromas reoMmeTpudeckas
nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T'e€OMEeTpUUYecKord mporpeccuu. JIMHEHHbIN wu
SKCIOHEHIHANBHBIN pocT. Yucio e. @opMyna ClOXKHBIX MPOLEHTOB. Vcnonp30BaHue Mporpeccuu
JUTS peIlIeHUs peaIbHBIX 3aJ1a4 MPUKJIAHOTO XapakTepa.

HenpepriBable (yHKIIMK U UX cBolicTBa. Touku pa3pbiBa. ACUMOTOTHI TpaduKOB (QYHKIUH.
CaoiicTBa (PyHKIIMH HEMPEPBIBHBIX Ha OTpe3ke. MeToj] MHTEpPBAJIOB MJisi PEIICHUS HEPABEHCTB.
[IpuMmeHeHne CBOMCTB HEMIPEPHIBHBIX (DYHKITUH JIJIsI pEIICHUS 3a/1a4.

[lepBas u BTOpas mpou3BoaHbIe PyHKIMU. OmnpeaeneHue, TeOMETPUUECKUN U (PU3UIECKHI
CMBICJ IPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKINU.

[TpouzBoaubie dnemMeHTapHbIX QyHKIUK. [Ipon3BoaHAsS CyMMBI, TIPOU3BEACHUS, YaCTHOTO U
KOMITO3UITUH (PYHKIIHIA.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, Olepaluyd HaJ MHOXKECTBAMM W HUX CBoMcTBa. Juarpammel Jiinepa—BenHa.
[IpuMeHeHne TEOPETHKO-MHOKECTBEHHOTO ammapara JJjisi ONMUCAaHUSA PEATbHBIX IPOIECCOB H
SIBIIGHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YIEOHBIX IPEIMETOB.

Ompenenenue, TeopeMa, CBOMCTBO MaTeMaTHUUECKOTO OOBEKTa, CIEACTBUE, JI0KA3aTEIbCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUS.

11 KJIACC

Yucia v BbIYUCTICHUA

Harypansuble u 1ensle uucna. lIpuMeHeHHWe NPU3HAKOB JEITUMOCTH IIENBIX YHCEl,
HaubOonbmmi obmmit aenutensd (nanee — HOJl) u naumenbiee odmiee kpatHoe (nanee — HOK),
OCTaTKOB IO MOJTyJItO, anroputMa EBKINIa A5 perieHus 3a/1a4 B LENIbIX YUCIaX.

KommnekcHble uncia. Anredpanyeckasi 1 TPUTOHOMETpUIecKas (POpMbI 3alIUCH KOMILIEKCHOTO
qucaa. ApugMeTndecKrue onepanuy ¢ KOMIUIEKCHBIMU YyiciamMu. M300pakeHne KOMIUIEKCHBIX YHCelT



Ha KOOpAMHATHOM 1ockocTh. @opmyna Myaspa. KopHu N-0i CTENEHU M3 KOMIUIEKCHOTO YHCIIA.
HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCJI JJIS pCHICHUSA (1)I/I3I/I‘ICCKI/IX N TCOMCTPHUYCCKUX 3a1a4.

YpaBHeHHs U HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPAaBHEHUN M HEPAaBEHCTB. PaBHOCHIIBHBIE CHUCTEMBI MU CHUCTEMBbI-
ciencTBys. PaBHOCUIIBHBIE HEPABEHCTBA.

OT00op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHHH C IOMOLIbIO TPUTOHOMETPUUYECKON
OKPY’KHOCTH. Perienre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS] CUCTEM M COBOKYITHOCTEW PallMOHAJIBHBIX, UPPALMOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YPABHEHUI.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIApaMETPaMHU.

[IpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIIEHUIO MaTEMAaTUYECKUX 3aa4 U 3a1a4
U3 PA3JIMYHBIX 00JIaCTel HAyKU U pealibHON KU3HU, HHTEPIIPETALUs ITOJyYeHHBIX PE3YJIbTAaTOB.

DyHKIUH U rpaGuKU

I'papux xomno3uuuu QyHkuuil. I'eomerpuyeckue oOpa3bl ypaBHEHHH M HEpPaBEHCTB Ha
KOOPJAWHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKLIUH, UX CBOICTBA U rpaUKH.

I'paduueckue MeTonbl pelIeHus] YpaBHEHUH M HEpaBeHCTB. | paduyeckre METOAbI peuIeHUs
3aJ1a4 ¢ IapaMeTpamH.

Hcnonp3oBanue rpadukoB GyHKIMN 7151 UCCIIETOBAHHS IPOLIECCOB M 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT IPH PEILICHUH 3a]au U3 APYIHX YUeOHBIX IPEIMETOB U peaibHON JKHU3HH.

Hayana maTteMaTH4eCKOro aHaJu3a

[IpuMeHeHHe MPOM3BOJHONW K MCCIENOBAaHUIO (YHKIMH HA MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxosxenne HanOoJbIIero 1 HAMMEHBIIIETO 3HAYCHU N HEMPEPHIBHON (DYHKIIMH HAa OTPE3KE.

IIpuMeHeHre TPOU3BOAHOMN U1 HAXOXKICHHS HAUIY4YlIero pelieHus B IPUKIIAAHBIX 3a7a4ax,
JUISL OIPEJICNIEHNS CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOro (popMyJIoi Wil rpaguKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. IlepBooOpa3Hble 3JI€MEHTapHBIX
¢ynkuuii. [IpaBuia HaxoXAeHHs IEPBOOOPA3HBIX.

Nurerpai. I'eomerpuyeckuii CMbICI UHTErpajia. BeruucieHne onpenenéHHoro HHTerpaia mno
dbopmyne HeroTona-JleitoHuma.

[IpumeHeHne wuHTErpana Uil HaXOXKICHUS IUIOMAAeH IUIOCKMX GUryp M 00BEMOB
r€OMETPUYECKUX TEJ.

[Tpumepsr pemenuil nauddepeHInaNbHBIX ypaBHEHUH. MaTtemaTtuiyeckoe MOAETUpOBaHUE
peaJIbHBIX MTPOLIECCOB ¢ MOMOUIbIO AUPPEPEHIINATBHBIX YPABHEHUH.

3. INMIAHUPYEMBIE PE3YJBbTATHBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA
U HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YTJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOr0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH IPAXKTAHCKOM MO3ULIMU 00YUAIOIIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUMCKOro oOIIecTBa, MPEACTaBICHUE O MaTEeMAaTUYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUS
Pa3NUYHBIX CTPYKTYD, SIBICHHM, MPOLEAYp I'PakJaHCKOro 001ecTBa (BbIOOPHI, OMPOCH U APYTOE),
yMEHHE B3aUMOJIEHCTBOBATh C COLMAIbHBIMA MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKUMSIMH U
Ha3HA4YCHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJAHCKOW HICHTUYHOCTH, YBAKEHHUS K IPOILUIOMY U
HACTOAIEMY POCCHICKOM MAaTEMAaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHKEHHUSM POCCHHCKHX



MAaTeMaTUKOB U POCCUUCKON MaTEMAaTUYECKON IIKOJIbI, UCITOJIb30BaHUE ATUX JOCTUKEHUHN B IPYyTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapona, ChOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO IMOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM ITPUMEHEHHUEM JTIOCTHIKEHUN HAYKH
U ICSITeTbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B MTOCTPOSHUE YCTOWYUBOTO Oy AyIIETo;

4) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ad, PEUICHUH, PACCYXIACHUH, BOCIPUUMYHMBOCTh K MAaTEMAaTHYECKHUM acIeKTaM
Pa3JIMIHBIX BUAOB UCKYCCTBA,

5) puznveckoro BOCIMTAHUSA:

C(bOpMI/IpOBaHHOCTL YMCHUA NPUMCHATHL MAaTCMAaTUYCCKHUEC 3HAHUA B MHTCPECAX 310POBOI0 U
0e3omacHOro o0pa3a KU3HH, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 370POBBIO (37I0POBOE IMUTAHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUI U OT/AbIXA, pETyIsipHas (pu3muecKasi akTHBHOCTB), (PU3NIECKOE
COBEPIIICHCTBOBAHHUE MPH 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBLHOMN JIESITEIIBHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTU TPYIOIIOOUs, MHTEpEC K pa3iudHbIM chepam
npoeCCUOHATBPHON AEATENbHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW W €€ NPHIOKEHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBIN BBIOOP Oynymiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE
IJIaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTHMYE€CKOMY OOpa30BaHHUIO U CaMOOOpPa30BaHUIO HA
MPOTSHKEHUH BCEH >KU3HU, TOTOBHOCTh K aKTMBHOMY YYAaCTHIO B PEUICHUM MPAKTUYECKUX 3a/1a4
MaTeMaTUUECKOU HaITPaBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCTIMTAHUS:

C(bOpMI/IpOBaHHOCTI) SKOJIOTHUECKOU KYJbTYPBHI, IIOHUMAaHHUC BIIMSAHUA COLUAJIBHO-
SKOHOMHYECKHUX TMPOIECCOB HAa COCTOSHHE TPUPOJHOM W COLMAIBHON Cpeibl, OCO3HAHHE
JI00AJBPHOTO XapaKTepa dKOJIOTHYECKUX MPOoOJieM, OpUEHTAllMs Ha TPUMEHEHHUE MaTeMaTUYeCKUX
3HAHUU AJIS pelIeHus 3a7a4 B 00JacTU OKPYKAroIIel Cpe/bl, MIIaHUPOBAHUE MMOCTYNKOB U OIEHKU
MX BO3MOXHBIX MOCJIEICTBUI JIJIS1 OKPYKAIOIIEH CpEIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHOM MPAaKTUKHU, MTOHUMaHHE MaTeMaTUYECKOW HAyKH Kak cepsl ueToBeueckoin
ACATCIIbHOCTH, OTAaIlOB eé Pa3BUTHA U 3HAYUMOCTU AJId pa3BUTUSA HUBUIIU3AlUN, OBJIAJCHHUEC A3BIKOM
MareMaTUKd W MaTeMaTH4eCKOW KyJIbTYpOll KaK CpEeACTBOM TO3HAHUS MHUpPA, TOTOBHOCTH
OCYHICCTBIIATD IMMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTD HHANBUAYAJIBHO U B T'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

basoBble Jiornueckue 1eMCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKA MATEMATHIECKUX 0O BEKTOB, TOHSITHH,
OTHONIICHUN MEXIy TMOHATUSAMHU, (QOPMYIHpPOBaTH OMpPENEICHUs TMOHATHHA, YyCTaHABIUBATh
CYIIECTBEHHBIM TMPHU3HAK KJIACCH(PUKAINKM, OCHOBAHHS JJisi 00OOIIECHUS W CpaBHEHUS, KPUTCPUU
MIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATH, (OPMYyJIHUpOBaTH W MPEoOpPa30OBBIBATH CYXKJICHHS: YTBEPAUTEIBHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE,

BBISIBIIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOpEUMsi B (paKTax,
JAHHBIX, HAOMIOCHUSX U YTBEPKACHUAX, TPeiaraTh KPUTEPUU JJIsl BBISIBJICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYMIL;

JienaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOYEHU W, YMO3AKIIOUCHUH IO aHAJIOTHH;



MIPOBOAUTH CAMOCTOSTEIBHO J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN (IIpsIMbIE U OT
MIPOTUBHOTO), BEICTPABATh APTYMEHTAIIHIO, IPUBOIUTE MPUMEPHI H KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BEIOMpATh CIOCO0 pemieHus: y4eOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXOASAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKue 1eCTBUS:

UCIIOJIb30BaTh BOMNPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HaHUS, (OpMyIHpoOBaTh
BONIPOCHI, (DUKCHPYIOIIME MPOTUBOPEUYHE, MPOOIeMy, YCTAaHABIMBAaTh HMCKOMOE M JIaHHOE,
(dbopMUPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTH  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA ~ IKCIIEPUMEHT,  HMCCIIEJOBAaHHUE  TIO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4ecKOro OOBEKTa, SBICHHS, IPOLIECCa, BBIABICHUIO
3aBHCHMOCTEH MEXKIy 00BEKTaMU, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI 0 pPe3yjbTaTaM IPOBEIEHHOTO
HAOJIIO/ICHUs, WCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTh TOJYUYEHHBIX PE3yJbTaTOB, BBIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATH MPEAIOJIONKEHUS O €T0
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISBJIATH AePUIUTHI MHPOPMAINK, JTAHHBIX, HEOOXOAUMBIX JUIsl OTBETAa HA BOMPOC W IS
pelieHus 3a1a4u;

BBIOMpaTh  MHPOpPMAIMIO U3  UCTOYHUKOB  Pa3NUYHBIX  THUIIOB,  aHAJIM3UPOBATH,
CUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAITUIO PA3IMIHBIX BUIOB U POPM MPEICTABICHIS;

CTPYKTYypUpOBaTh HH(POPMAIIHNIO, MPEACTABIATh €€ B PasNuyHbIX (HOpMax, WILTIOCTPHUPOBATH
rpaduyecku;

OLICHUBATh HAAEKHOCTh HH(DOPMALIMH IO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMmyHukaTHBHBIE YHHBepcaibHble YueOHbI€ JelicTBUSs

Oo0menue:

BOCIPUHUMATh U (HOPMYIHpPOBATh CYXACHHUS B COOTBETCTBHHM C YCJIOBUSAMH M LETISIMU
O6HI€HI/I$[, SICHO, TOYHO, l"paMOTHO BI)Ipa)KaTI) CBOIO TOLIKy 3pCHI/I$[ B YCTHBIX U MUCBbMCHHBIX TECKCTaX,
JaBaTh MOSICHEHUS TI0 X0y PelIeHUs 3aJa4i, KOMMEHTHPOBATh MOJTYYEHHBIN pe3ybTarT;

B Xoje OOCYXIEHHUS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXITaeMOW TEMBbI, MPOOIEMBI,
pemaeMoil 3aqauM, BBICKA3bIBATh HJIEH, HAIEJIEHHbIE Ha TIOWCK pELIEHHS, COIMOCTaBIATH CBOU
CY)KI[CHI/H[ C CY)KI[CHI/IHMI/I )prrnx y‘-IaCTHI/IKOB auaiora, O6HaPY)KI/IBaTI) pa3J'II/IT-II/IC U CXOACTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyIHPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

HpCHCTaBJ'IflTB p€3y.]'H)TaTI)I pCHIeHI/ISI 3ajJa4uu, 3KCHCpI/IMeHTa, HUCCIICAOBaHUA, HpOGKTa,
CaMOCTOSITENTFHO BBIOUPATh (pOpMAT BBICTYIUICHUS C YYETOM 3a/lay MpPe3eHTAlUd U 0COOEHHOCTEH
ayJTMTOPUH.

PerynsiTuBHbIC yHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAaH, AJITOPUTM pEUIeHHs 3a/layd, BbIOMpaTh CIOCOO pelleHHus C Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATH
BapHaHTHI peUICHHUH ¢ yu€TOM HOBOM HH(pOpMaLINH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

BJIa/IETh HABBIKAMU MO3HABATEIHHOU pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX IEHCTBHUI U
MBICIMTENIBHBIX MPOLECCOB, UX PE3YyJbTATOB, BIAJETh CIOCOOAMHM CAMONPOBEPKU, CAMOKOHTPOJIS
Ipolriecca U pe3ysbTaTa peleHns MaTeMaTHIEeCKON 3a1a4u;

MPEABUIECT TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTH IIpU DPEIICHUM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAHJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ILEIHU M YCIOBUSAM, OOBSICHITH MPUYNHBI JTOCTHKCHUS
WIA HEJIOCTHKEHHS PE3yJbTaTOB JIEATENBbHOCTH, HAXOAWTh OWHMOKY, JaBaThb  OICHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

MOHMMaTh M HCIIOJB30BAaTh IMPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaJIbHOH pabOTHl TpU
penieHnH yueOHBIX 3aa4, IPUHUMATh 1[eJIb COBMECTHOM JeSITeIbHOCTH, IJIAHUPOBATH OPTaHU3aLIUI0
COBMECTHOH pabOoThI, pacipe/IelisiTh BUbI pa0OT, JOTOBApUBATHCSI, 00OCYKIATh MPOIECC U PE3YIIbTAT
paboTbl, 000011aTh MHEHHUSI HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TIpYyNmoBbIX (opmax paboTsl (00CyxkacHUs, OOMEH MHEHHUH, «MO3TOBbBIC
IITYPMBD) ¥ UHBIC), BBITIOTHATH CBOIO YacTh pa0OTHl U KOOPJIUHUPOBATH CBOM JACUCTBHSI C APYTUMHU
YJieHAMA KOMaH[Ibl, OICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI TPOAYKT IO KPHUTEPHSM,
c(OpMyITMPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJbTATbBI

K konmy oOyuenus B 10 kjacce o0Oy4aromuiicsi TOJYYUT CICAYIOIIUE TPEIMETHbBIC
pe3yabTaThl MO OTAENbHBIM TeMaM paloueil mporpamMmbl yd4eOHOro kKypca «Anrebpa M Havaia
MaTE€MaTHYECKOr0 AaHAIIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOO/IHO ONEpPUPOBATH MOHATHSAMH: PALMOHAIBHOE YUCIO, OECKOHEUHas MEepHOIUYEcKast
IpoOb, MPOLIEHTHI, UPPALMOHAIBHOE YHCII0, MHOXKECTBA PALIMOHAIBHBIX M ACHCTBUTEIbHBIX YUCEl,
MOZYJIb JEHCTBUTEIBLHOTO YHCIIA;

IPUMEHATh APOOU W MPOLEHTHI Ui pelleHUs MPUKIAAHBIX 3a/a4 U3 pa3IMYHbIX OTpacien
3HaHUH U PEaJbHOM )KU3HU;

IPUMEHATh HNPUOIMKEHHBIC BBIUMCIECHUS, NPAaBUIA OKPYIVIEHUS, NPUKUAKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUI;

CBOOOJHO ONEpUpPOBATh IOHATUEM: CTENEHb C MEeJIbIM II0Ka3aTeleM, HCIOIb30BaTh
NOAXOJAUIYI0 (OpMy 3amUCH JACHCTBUTEIBHBIX 4YMCET JJIs PEIICHUs MPAaKTUYECKUX 3adad u
IIPE/ICTaBICHNS JaHHBIX;

cBOOO/IHO ONIEPUPOBAThH MOHATUEM: apU(PMETUYECKUIN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOO/THO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

CcBOOOZIHO ONEpUPOBATH MOHATUSAMHU: JorapudmM uucia, JECATUYHbIE U HaTypaJlbHbIE
norapuMmbl;

CBOOO/JIHO ONEpUPOBATH MOHATHSMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTaHTE€HC YHCIOBOTO
apryMeHTa;

OTIepUPOBATh MOHATUAMU: APKCUHYC, ApPKKOCHHYC U apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHATHSAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHbBIE
YPaBHEHUS U ypaBHEHUA-CIIEACTBHS, pABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHSTh pPAa3IMYHble METOJAbl pEHICHHS pPAalUOHAIBHBIX M JAPOOHO-pallMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ, MHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJIHOM EPEMEHHO, MHOTOUJIEH C IIeJIbIMU
K03 pHLHEeHTaMU, KOPHU MHOTOUJICHA, TPUMEHSTH JIeJIeHHEe MHOTOWJIEeHa HA MHOTOUWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s pemenus 3anay;

CBOOO/THO OIIEPUPOBATH MOHATUSMU: CUCTEMA JINHEHHBIX YPaBHEHUH, MaTpUIla, ONPeIeINTENb
MaTpulbl 2 X 2 U €ro reOMeTpUYECKUI CMBICII, UCIIOJIb30BATh CBOWCTBA ONPENEINUTENI 2 X 2 I
BBIUMCJIEHUS] €r0 3HA4YECHMs,, NPUMEHSATH ONPEACIUTENIN I PEUIEHUs] CUCTEMBI JIMHEHHBIX
YpaBHEHUH, MOJETUPOBATh PEaJbHBIE CUTYallUd C IMOMOIIBIO CHUCTEMbl JUHEHHBIX YpaBHEHHIA,
HCCJIE0BaTh IOCTPOECHHBIE MOJENH C NMOMOUIBIO MATpHIl M ONPEAEIUTENEH, UHTEPIPETUPOBAThH
IIOJIyYEHHBIN pe3yJbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPeoOpa30BaHUs BRIPAKEHUI;



BBINOJIHATH IPe00pa30BaHMsl YUCIOBBIX BEIPAXKEHUH, COIEPKAILUX CTENEHN C pallMOHAIbHBIM
[I0Ka3aTeleM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMoB 1Jis IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH;

CBOOOJHO ONIEpUPOBATh MOHATHIMU: UPPALMOHAIBHbIE, I0KA3aTeNIbHBIEC U JIoTapu(MUIECKUe
yYpaBHEHMsI, HaXOJUTh MX PEIIEHUS C IOMOIIBI0 PABHOCHIBHBIX IE€PEXOJOB WM OCYILECTBIISAS
IIPOBEPKY KOPHEW;

IPUMEHATh ~ OCHOBHBIE  TPUTOHOMETpUYecKHe  (GopMynbl Uil  [peoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHUI,

CBOOOJHO  ONEpUPOBaTh IOHATHUEM: TPUIOHOMETPUYECKOE ypaBHEHHUE, IMPUMEHSThH
HE00X0UMBbIe (POPMYJIBI IJIsl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MO/JICJINPOBATh PeabHbIC CUTYAllMH HA SI3bIKE aJIreOpbl, COCTABIATH BBIPAXKECHUS, YPABHEHMUS,
HEPABEHCTBA 110 YCIOBUIO 3a/1a4M, UCCIIE0BATh IOCTPOECHHBIE MOJIENIN C UCIIOIb30BAaHUEM allllapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEpUPOBaTh MOHATUAMHU: (YHKIMSA, CHOCOOBI 3aJaHus (QYHKLUUH, B3aUMHO
oOpatHble (YHKIMH, KOMOO3HMIHUsA (YyHKIUH, rpaduk (yHKOWUH, BBIIOIHATH DIIEMEHTAPHBIC
npeoOpazoBanus rpadukoB GyHKIUNH;

CBOOOTHO ONIEPUPOBATH MOHATUAMHE: 00JIACTh OTPEIEICHUS U MHOKECTBO 3HAUCHUH (DYyHKIHH,
HYJU (QYHKIUH, TPOMEKYTKH 3HaKOIIOCTOSHCTBA,

CBOOOTHO OTIEPUPOBATH MOHATHAMU: YETHBIC U HEUETHBIC (DYHKINH, IEPUOANIECKHE (DYHKIHH,
IPOMEKYTKH MOHOTOHHOCTH (DYHKIMHM, MAakCUMyMbl M MUHUMYMBbl (QYHKIMH, HauOoibllee U
HaMMEHbIIee 3HaYeHNE (PYHKIUHU HA TIPOMEKYTKE;

CBOOOJHO OIEpUPOBaTh MOHATUSAMH: CTENEHHass (YHKIOUS C HaTypajJbHbIM M II€JIbIM
nokasaresuem, rpaduk cTerneHHON (QYHKIMH ¢ HaTypaJbHBIM H IIEIBIM ITOKa3aTelieM, rpaduk KOpHs
N-oii cTeneHu Kak pyHKIMK 0OpaTHOM CTENEeHU C HaTypaJbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMH: JIMHEHHAs, KBaJApaTWuyHas W JAPOOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CBOOOJHO OIEPHPOBATH MOHATHSMH: IIOKa3aTellbHAs M Jorapupmudeckas (YHKIHH, HX
CBOWCTBA U IpaMKH, UCIOIB30BATh UX I'PapUKH I PELICHUs YPaBHEHUI;

CBOOOZIHO ONEpUPOBATh TMOHATUSAMU: TPUTOHOMETPUYECKAs OKPYKHOCThb, OIpeaeseHUe
TPUTOHOMETPHUUECKUX (DYHKIMHA YHUCIOBOTO apryMeHTa;

UCIOJIb30BaTh Trpa@uku (YyHKUUN UIsl MCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH IpHU
pelIeHNH 3a/1a4d U3 JpYyruxX y4eOHBIX NPEJAMETOB M PEealbHOM JKU3HHU, BBIpakaTh (opMyiamMu
3aBHCUMOCTH MEX/Ty BeJTUINHAMH,

Hayana MmaTeMaTH4eCKOro aHaIN3a:

CBOOOJHO OIEPHPOBATh MOHATUSAMH: apuPMeTHdYecKass M TeoOMEeTpUYecKas IMporpeccus,
0ecKOHEeuHO YOBIBaIOIIas reoMeTpuyeckas Nporpeccus, JUHEHHBIH M 3KCIIOHEHLMANbHBIA pOCT,
(dbopMyIa CI0KHBIX MPOLIEHTOB, UMEThH MPEACTABICHUE O KOHCTAHTE;

MCIOJIb30BATh MPOTPECCUH [T PELICHUS PealbHbIX 337a4 MPUKIATHOTO XapaKTepa;

CBOOOZHO  ONepUpoBaThb  MOHATHSIMH:  MOCIEAOBATEIbHOCTh,  CIIOCOOBI  3aJaHUs
MoCJIeI0BaTeNbHOCTEH, MOHOTOHHBIE U OTPAaHUYEHHBIE IMOCIEI0BATEILHOCTH, MMOHUMATh OCHOBBI
3apO’KJICHUS MAaTEMaTUYECKOT0 aHaIl3a Kak aHainn3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEpPHPOBATh MOHATUSMH: HENpepbIBHBIE (YHKIMM, TOYKH pa3pbiBa Tpaduka
(GyHKIIUH, aCHMIITOTHI Tpaduka GyHKIUY;

CBOOO/THO OIIEPUPOBATh MOHATHEM: (PYHKIMS, HEIPEPbIBHAS HA OTPE3Ke, IPUMEHSTh CBOMCTBA
HETPEPBIBHBIX (DYHKITMIA 1T pelIeHus 3a/1a4;

CBOOO/THO OIIEPUPOBATh MOHATUAMU: TIEpBasi U BTOpasi IPOU3BOIHbIE (DYHKIIMHU, KacaTelbHas K
rpaduky QyHKUIUU;

BBIUUCIIATh MPOM3BOJIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOIO U KOMIIO3UIMH JIBYX (DYHKIIHA,
3HATh POU3BOHBIE FTIEMEHTAPHBIX (DYHKIIHIA;

UCIOJIb30BATh TEOMETPUUYECKHIM U (PU3NUECKUI CMBICT IPOU3BOTHOM JIJIsl pEILICHHs 3a/1a4.

MHo:xecTBa H JIOTHKA:



CBOOOJTHO OTIEpUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpaIliy HaJl MHOKECTBAMH;

KCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jyisi OMKUCAaHUs PeabHBIX MPOILECCOB U
SIBJICHUH, IPY PEIICHUH 3324 U3 IPYTUX YUeOHBIX MTPEAMETOB;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: ONPEJICIICHUE, TEOPEMa, YPABHEHHE-CIIEICTBUE, CBOMCTBO
MaTeMaTU4eCKoro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCHIIBHBIC YPAaBHCHHS U HEPABEHCTBRA.

K xonmy oOyuenmss B 11 kJacce oOydaromuiCs MOJYYHUT CISAYIONINE TPEIMETHBIC
pe3yabTaThl MO OTIACIBHBIM TeMaM pabouell MmporpaMMbl y4eOHOTo Kypca «Anredpa W Hayaia
MaTEeMaTUYEeCKOr0 aHAIM3ay:

Yucyia 1 BLIYUCTICHUS

CBOOOJTHO OMEPUPOBATH MOHATUSMU: HATyPAIbHOE U 1EJI0€ YHCIIO, MHOXKECTBA HATypabHbIX
Y LEJbIX YMCEeJI, UCIOJIb30BaTh NMpu3Haku aenumoct menbix yucen, HOJ nu HOK natypanbHbIX
YyHUCe JIs pellieHus 3a7a4, IPUMEHSTh anroput™m EBkinna;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTAaTKa IO MOJYJIIO, 3allMChIBaTh HATYpaJbHBIC YMCIIA B
Pa3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJTHO OIIEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YUCJIO U MHOXKECTBO KOMIUICKCHBIX YHCE,
MPEJICTaBIIATh KOMIUICKCHBIC YHCIIA B allTeOpandecKoi U TPUTOHOMETPHUECKOH (hopMe, BBITIOIHSATH
aprupMETHUYECKHUE OTNIEPAITIU C HUMHU M H300pakaTh Ha KOOPIUHATHOM TIOCKOCTH.

YpaBHeHusI U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: UPPALMOHATIBHBIC, TTOKA3aTEeIIbHBIC M JIOrapu(hMUUECKHEC
HEPaBEHCTBA, HAXOAUTh UX PEIICHHS C ITOMOIIBI0 PABHOCUIIBHBIX MIEPEXOIOB;

OCYIIECTBISATH OTOOP KOPHEH IMPU PEIICHUU TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJTHO  OINEpPUPOBATh TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoOxoauMBbIe (HOPMYITBI JJIsl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATHUSMU: CUCTEMa M COBOKYITHOCTh YPaBHEHUU M HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIEICTBUS, HAXOAUTh PEIICHHUS] CUCTEMbl U COBOKYITHOCTEH
palMoOHATBHBIX, UPPAIMOHATBHBIX, TTOKA3AaTEIBHBIX U JJOTapU(MHUUECKUX YPABHEHUN U HEPABEHCTB;

pemars  paluoHalbHBIE, UpPpAlMOHATbHBIC, [OKa3aTelbHbIE, JOrapupMUYECKUE U
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, COJIEP KAIINe MOYJIN U TTapaMeTphI;

MPUMEHSITh rpaduueckre METOJbI JIIsl pelleHHs] YPaBHEHU U HEPABEHCTB, a TaKXkKe 3a7ad C
napameTpamu;

MOJIETTUPOBATh PEAIbHBIE CUTYAIlUU Ha S3bIKE alreOpbl, COCTABIATH BHIPAKECHHUSI, ypaBHEHUS,
HEPAaBEHCTBA U UX CHCTEMBI IO YCJIOBHIO 3aJlauyd, HCCIEI0BATh MOCTPOEHHBIE MOJEIN C
MCIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOJTYYESHHBIN pe3ynbTar.

DyHKIUH U TPaQUKH:

CTpPOUTH TpaUKU KOMIIO3UIUU (PYHKIMA C TOMOIIBI0 DJIEMEHTAapHOTO HCCIEAOBaHUSA U
CBOMCTB KOMITO3UIIMY JIBYX (DYHKIIMIA;

CTPOUTH T€OMETPUUECKIE 00pa3bl YpaBHEHHI U HEPABEHCTB Ha KOOPJMHATHOMN TIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHIATUAMU: TPAPUKHA TPUTOHOMETPHUIECCKUX (PYHKITHH;

MPUMEHSITh (PYHKIIUU IJI1 MOJICTHPOBAHUS M UCCIIEIOBAHUS pealbHBIX MPOIIECCOB.

Hauyana MmaTeMaTH4eCKOro aHaju3a:

MCIOJIb30BaTh MTPOU3BOHYIO JUISl HCCTIeIOBaHUS (YHKITUM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaxO0JIUTh HaOOJIbIIIEEC ¥ HAUMEHbIIIEE 3HAUCHHS (PYHKIIUN HETIPEPHIBHOW HA OTPE3KE;

WCII0Ib30BaTh MPOU3BOAHYIO IJIsi HAXOXKJAEHUSI HAWIYUIIEro PELICHUs B MPUKIIAIHBIX, B TOM
YHUCJIE CONMATIbHO-DKOHOMHYECKHUX, 3aavax, I OMpeeleHUs CKOPOCTH U YCKOPEHUS TpoIriecca,
3aiaHHOTO PopMyIIOii MK rpadukom;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: TIEPBOOOpa3Hasi, ONPEACIEHHBIA WHTETpaj, HAXOJHUTh
MepBOOOPA3HBIE DIIEMEHTAPHBIX (PYHKIIHH U BEIYUCISITH HHTETpal 1o hopmyine HeroTona-Jleitbnuna;

HaxOJIUTh IUIONIA/IN TIOCKUX (GUTYP M OOBEMBI TEJT C TOMOIIBI0 HHTETPAIA;

MMETh TNPEJCTABIEHUE O MaTeMaTH4YeCKOM MOJCIMPOBAHUM Ha MPUMEPE COCTABIICHUS
mudpepeHIMaTbHBIX YPaBHECHUI;

pemars NPUKIAJHBIE 3a7aud, B TOM YHCIE COIHMAIBLHO-KOHOMHYECKOTO W (hU3MYecKOoro
XapakTepa, Cpe/ICTBAMUA MaTEMAaTUYECKOIO aHAJIN3A.



4. TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ieiioB U TeM K I (uudposrbie)
n/n MPOrpamMmbl Bcero ongpo.m,m,le pﬁalcanecKne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesl

MHO0XeCTBO IECTBUTENIbHBIX YNCET.

1 MuorouieHbl. PaioHanbHbIe ypaBHEHHS U 24 2 1 https://resh.edu.ru/
HepaBeHCTBA. CUCTEMBI JIMHEWHBIX YPAaBHEHUM

5 Oynkuuu u rpaduku. CreneHHas QyHKIHS ¢ 12 1 1 https://resh.edu.ru/
EJIBIM TOKa3aTelleM

3 ApudmeTnueckuii KOpeHb N-Oi CTEICHH. 15 1 1 http://mathnet.spb.ru/
WppannonaibHble ypaBHEHUS

4 [TokazatenpHas pynkus. [lokazaTensHbIe 10 1 2 hitp://mathnet.spb.ru/
ypaBHEHUS

5 .HOl“apI/I(bMI/ILIeCKaS{ (byHKHHH' 18 1 2 https://resh.edu.ru/
Jlorapudmuueckue ypaBHeHUS

6 TpuroHoMmeTpuveckne BRIPOKEHUS U 29 1 5 http://mathnet.spb.ru/
YpaBHEHHUS

7 [TociemoBaTeNbHOCTH U IPOTPECCHH 10 1 1 http://mathnet.spb.ru/

8 HenpepsiBabie pynkiuu. [TponsBoanas 20 1 2 http://mathnet.spb.ru/

9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3aLIU 5 2 hitp://mathnet.spb.ru/
3HaHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 12
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11 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3/ieiioB U TeM Kontposbnbie IIpaxTiecke (uudposrbie)
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypeb

1 HCCHeHOBaHIfe PyHiumi ¢ nomouBIo 22 2 2 http://mathnet.spb.ru/
IPOM3BOIHOM

2 [lepBooOpa3Hasi u MUHTETpa 12 1 1 http://mathnet.spb.ru/

3 I'paduku TpUroHOMETPUYECKUX (DYHKITHIA. 14 1 1 http://mathnet.spb.ru/
TpuronomeTpuyeckre HepaBeHCTBA

4 HpparmoHanbHble, TOKa3aTelbHbIC H 24 1 2 hitp://mathnet.spb.ru/
norapuMuUECKre HEPABEHCTBA

5 KoMIutekcHbIe yrcia 10 1 1 http://mathnet.spb.ru/

6 HarypajbHbIe U 1IeIbIe YHCIIa 10 1 1 http://mathnet.spb.ru/
Cuctembl pallMOHATIBHBIX, UPPALUOHATBHBIX

7 NIOKa3aTeIbHBIX U JOTapu()MHUUSCKUX 12 1 1 http://mathnet.spb.ru/
ypaBHEHUNU

8 3aga4m ¢ mapameTpaMu 16 1 1 http://mathnet.spb.ru/

9 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 16 2 hitp://mathnet.spb.ru/
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 10
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