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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpeaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallu3a 3aKjia/IbIBaeT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMHA Pa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHali3a pa3BUBaET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUUA U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BATh
0000lIeHNE ¥ KOHKpPETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOrO
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENICH PEeaJbHbIX CUTYAIllUH,
UHTEpIpETAllUi  TOJYYECHHBIX  PEHIEHUM, 3HAKOMSITCS C  IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00J1aJaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIHAIIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepual, CHoCOOCTBYIOLIUN
GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JeATCIIbBHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTtomuku oOydeHHs] anreOpe W HavyajiaM MaTeMaTHYECKOTO
aHaIK3a JISKUT JESTEIHbHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJIEJIECHBI CIEAYIOUIUE COAEepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay», «Hauvana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pazzienamMu. J(aHHBIHA
yU4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaroliuecs OBJIAJEBAIOT BCE Ooiiee
INIMPOKUM MATEMaTHYCCKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHus] CaMOCTOSITENFHO C(HOPMYIUPOBAHHON MaTeMaTHUYECKOW 3ajlauu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4yMciaa, YMEHHUE JeNaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXKEHUS, pabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuupuyecKkue 3ajJadd M OIepaluu: JIeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LIEJbIX 4YHCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHS HATYpabHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS JUIs PELIEHUsS Pa3iNyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd U e€ PoJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHS.

Jluaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHus, MOCKOJIBKY B KaXJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAJAEBAIOT PAa3IMYHBIMH METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpAalMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepKalmx mnapamerpel. [lodydeHHblEe yMEHHsI HIMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUHN MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UpPPALMOHATIbHBIX M TPUTOHOMETPUUYECKUX BBIPAXKECHHUM, a TaKXKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (OpMaMu,  IpPeICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJbHOM JIMHUM HAIleJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BBIpAXKaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHYECKOU, Tpaduueckoil u crmoBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUM.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHalin3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MaTHYECKHMX, TaK M NPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMA, ONpEeAeNnsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MO (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoueccoB. JlaHHasg coaep)kaTelibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKHUX MOJEJEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHaiM3a CIoOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMATBHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUs, (OPMHUPOBAHUIO YMEHUW pPAClO3HAaBAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaOT O



BBIIAIOIIMXCSL pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONUINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBSA3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIIOJIb30BATh €0 JJI BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MAaTE€MaTHKU KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBILIUICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3ay
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTrO0 MOJEIUPOBAHUS, KOTOPbIE IPU3BaHBI
c1ocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMOIIBIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIM U3 Pa3/eioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAgHbIX 3axad. llpu
pElIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCS,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETU3UPOBATH  MPOOJieMy.
JesitenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IpoLecce U3YyUeHHs BCceX TeM Y4eOHOro Kypca «AnreOpa 1 Havyaia
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcsa 272 ydaca: B 10 kiacce — 170 vacoB (5 4acoB B HEJIEIO)



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHbIe TNepuoanyeckue apodu. [lpuMeHeHue npoOe W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubamkéHHBIC BBIYMCICHUS, TIPaBUiIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenb ¢ wmenabiM nokazareneMmM. buHom Heroortona. Hcnons3oBanue
noAXosAIEeH (GOpMBbI 3aMMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTYpaabHON CTEIICHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIC YpaBHEHMSI M YypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COASPIKAIINX CTETICHN U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pEIICHHS
Jorapu(pMHUYECKUX YPaBHCHHM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPHUIL U OTIPEIETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3afanus (yHKIUU. B3aumHO o00paTHBIe (QYyHKIHU.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U LEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIMU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMNA 151 peLIEHUs] ypaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHajim3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IIOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHBIC
NOCJIEOBATENBHOCTH. MICTOpHST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHno yobiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAOIEH MeOMETPUUYECKON
MPOrpeCcCrr. JINHENHBIA U SKCIOHEHIHATBHBINA POCT. Uuncio e. @opmyia ClI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkw paspbiBa. ACHUMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHne TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, PEUICHUH, pacCcyKAeHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
WHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryispHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymelr mnpodeccnr W Ppeannu3oBbBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKACHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOIUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrnoco0 pemnieHuss ydeOHOW 3agauu  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHI KAaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOEHUS,  HCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbLIBUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATh TpapruecK;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPaXXaThb CBOK TOYKY 3pEHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3eHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4IE€TOM UMEIOIINUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HaWJEHHBIX OIINOOK, BBISIBIEHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOWU PabOThI, pacmpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax padoThl (0OCyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JECHCTBHS C JIPYTMMHM YJIEHAMH KOMAH[bl, OLICHHBATh
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy ob0yuyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuouyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

NPUMEHSTh JIpOOM W TPOLEHTHI JJISI PEIICHUs NPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIIOJIb30BATh MOAXOIAILYI0 (POPMY 3alKCH TEHCTBUTENBHBIX YNCEN ISl PEIICHUs
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMH: JIOTapU(PM UHCTA, JECATHYHBIC U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YHUCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHSTUSAMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM INEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHMe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATHh TOHATUSAMHU: CHCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 i BBIYUCICHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTEIEHH C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

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

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIMS, CIOCOOBI 3aaHUs (PYHKINH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, Trpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIU QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATypaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHA C HATypalbHbIM U ILEJIBIM
nokasareyieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTelleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTbD,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX]ly BEIMUYMHAMU;

Hauaja maTeMaTH4ecKOro aHAIM3a:

CBOOOJHO ONEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCMOHEHLUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUMU ISl PEIIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOr0 aHajlu3a KaK aHaiu3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHUSAMHU: HEMPEPHIBHBIC (DYHKINUU, TOYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (YHKITUH JIJIs1 pEIICHIS 3a/1a4;

CBOOOJIHO OIEpPHpPOBaTh TMOHATUSAMHU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTh MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHIl CMBICT MPOU3BOJHOM AJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHEIC
ypaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [ToBTOpenune marepuana 7-9 kiaccoB 7 1
) JleficTBUTENBHBIE YKCTIa 16 1
3 Yucnossie GyHKINA 12 1
4 Tpuronomerprudeckue GyHKIHH 30 1
5 TpuronomeTpuyeckre ypaBHEHUS 12 1
IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
6 BBIPAKECHUIN 26 1
7 KommiekcHele uncna 10 1
8 [IpousBoaHas 35 1
9 O6o061matoniee MOBTOPEHUE oy )
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 10 0 0




ITOYPOYHOE INTAHUPOBAHUE
10 KVIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
Nem/m | Tema ypoka Kontpoannbie  IlpakTuueckue Aara wHpopbie
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI pecypes:
1 PannonaneHble BelpaskeHus. PanmonanbHbie 1 1.09-8.09
YpaBHEHUs
2 CucreMbl palluOHAIbHBIX YPABHEHUM 1 1.09-8.09
3 PanuoHaibHble HEPaBEHCTBA 1 1.09-8.09
4 Cucrembl paMOHaIbHBIX HEPABEHCTB 1 1.09-8.09
5 Meron UHTEPBAJIOB JUIsl pEeIEHUS | 1.09-8.09
HEPaBEHCTB
6 @DyHKMH, UX CBOHCTBA U rpaduKu 1 1.09-8.09
KonTpoJubsnasi padora Nel mo reme 11.00-
7 «IToBTOpE-HUE Kypca ajaredpsl 7-9 1 1 15.09
KJIACCOB»
3 Harypanbnbie u nensie yncna JlenumMocTsb 1 11.09-
qHuCen 15.09
9 HatypanbeHble u nienbie yncna lenumocts 1 11.09-
qucen 15.09
10 Harypainbnsle u nensie yucna /Jenumocts 1 11.09-
qHUCeN 15.09
1 HarypanbsHble u nensie yucna Jlenumocts 1 11.09-
qHUCeN 15.09
12 ParrioHabHbIe Yncia 1 18.09-

22.09




18.09-

13 PanyonanbHbie yucia
. 22.09
18.09-
14 HppannonannHble ynciia
ppatl 22.09
18.09-
15 HppannonannHble ynciia
ppatl 22.09
. 18.09-
16 MHuosxecTBO JeHCTBUTEILHEIX YUCEIT
22.09
. 18.09-
17 MHOKeCTBO IeHCTBUTEIHHBIX YUCE
22.09
. 18.09-
18 Mopynp AeiCTBUTEIBHOTO YHCIIa
22.09
o 18.09-
19 Moaynb AEHCTBUTENBHOIO YUCIIA
22.09
20 Konrtponsnas padora Ne2 o teme 18.09-
"JleMicTBUTEIbHBIC Yncia" 22.09
5 18.09-
21 Meton MareMaTUYECKON MHIYKIIUU 27,09
5 25.09-
22 Meton MareMaTUYECKON MHIYKIIUU 26.09
5 25.09-
23 Meron maTreMaTH4eCKON MHAYKIIMU 29 09
24 Onpenenenue 4uciIoBoO GyHKIMU U 25.09-
CHOCOOEBI €€ 3aJaHus 29.09
)5 Onpenenenne YucIoBor PYHKITUU U 25.09-
CIIOCOOKI €€ 3aIaHus 29.09
25.09-
26 CaoiicTBa QyHKIMI

29.09




27 CgoiicTBa GHyHKIIHH 1 2.10-6.10

28 CaoticTBa (yHKITUI 1 2.10-6.10

29 [Tepuoanueckue GyHKIUU 1 2.10-6.10

30 [Tepuonnueckue GyHKIUN 1 2.10-6.10

31 ObparHas GpyHKUIUSA 1 2.10-6.10

32 OO6parHas GyHKIUS 1 9.10-13.10

33 OOpatHas GyHKIHUS 1 9.10-13.10

34 OO6patHas GyHKIHSA 1 9.10-13.10

35 'I'COHTpo.m)Haﬂ padora Ne3 o Teme | 9.10-13.10

Yucsosble pynkuun'

36 Yucioas OKpy>KHOCTb 1 9.10-13.10

37 Yucnoast OKpy>KHOCTb 1 igig

38 YucioBas OKpY>KHOCTb Ha KOOPAUHATHOU 1 16.10-
IIJIOCKOCTH 20.10

39 YucnoBast OKPYKHOCTh HA KOOPAMHATHOM | 16.10-
IJIIOCKOCTH 20.10

40 YucioBas OKpY>KHOCTb Ha KOOPAMHATHOU 1 16.10-
IIJIOCKOCTH 20.10

41 Cunyc u kocunyc TaHTreHC U KOTaHTe€HC 1 igig

42 Cunyc 1 kocuHyc TaHreHC U KOTaHI€HC 1 2318

43 Cunyc 1 kocuHyc TaHreHC U KOTaHI€HC 1 ;iig

44 Tpuronomerpuyeckue GyHKIUU YUCIOBOTO | 23.10-
aprymeHra 27.10




45 Tpuronomerpudeckue GyHKIIUHA YUCITIOBOTO 23.10-
aprymenra 27.10
46 Tpuronomerpudeckue GyHKIIUA YUCITIOBOTO 23.10-
aprymMeHra 27.10
Tpuronomerpuyeckue GyHKIUU YUCIOBOTO
47 P P Pynicu 6.11-10.11
aprymeHTa
Tpuronomerpuyeckue GyHKIUU YUCIOBOTO
48 p p pynn 6.11-10.11
aprymeHTa
@DyHKIUY Yy = Sin X, Y = COS X, UX CBOWCTBa
49 YHIGUIH Y Y ’ 6.11-10.11
U rpaduku
DyHKIUK y = Sin X, Y = COS X, UX CBOMCTBA
50 YHKII Y Y 6.11-10.11
u rpaduku
@DyHKIUY Yy = Sin X, Y = COS X, UX CBOWCTBa
51 yHICH Y Y ’ 6.11-10.11
u rpaduKu
57 KonTposbHnas padora Ne4 o reme 13.11-
"Tpuronomerpuyeckue pynkoun' 17.11
13.11-
53 [Toctpoenue rpaduxa pynkmuu y = mf(x) 1711
13.11-
54 [Toctpoenue rpaduka GpyHkuuu y = mf(x) 1711
13.11-
55 [Toctpoenue rpapuka pynkuuu y = f (kx) 1711
13.11-
56 [Toctpoenue rpapuka pynkuuu y = f (kx) 1711
20.11-
57 [Toctpoenue rpapuka pynkuuu y = f (kx) 2411
20.11-
58 I'padux rapmoHnYecKoro KoaeOaHus

24.11




20.11-

59 I'paduk rapMOHIUECKOTO KOIEOaHHS 1 411

60 OyHKIMHU y = tg X, y = ctg X, UX CBOMCTBA U | 20.11-
rpaduxu 24.11

61 DyHKIMY Y = g X, Y = Ctg X, UX CBOWCTBA U | 20.11-
rpaduku 24.11

62 OO6patHble TPUTOHOMETpUYECKHE QYHKIIUN 1 27.11-1.12

63 OO0paTHble TPUTOHOMETPUYECKUE (PYHKITHH 1 27.11-1.12

64 OO0parHble TPUTOHOMETPUYECKHE (HYHKIIHH 1 27.11-1.12

65 OO0paTHble TPUTOHOMETPUYECKUE (PYHKITHH 1 27.11-1.12
[Ipocreiimme TpPUrOHOMETPUYECKHE

66 P P P 1 27.11-1.12
YpaBHEHUS U HEPABEHCTBA
[Ipocreiimme TpUroHOMETpUIECKHE

67 P P P 1 4.12-8.12
YpaBHEHHUS U HEPABEHCTBA
IIpocreiilye TPUTOHOMETPUUECKUE

68 P P P 1 4.12-8.12
YPaBHEHHUS U HEPABEHCTBA
[Ipocreiimme TpUroHOMETpUIECKHE

69 P P P 1 412812
YPaBHEHHUS U HEPABEHCTBA
[Ipocreiimme TpUroHOMETpUIECKHE

70 P P P 1 4.12-8.12
YpaBHEHUS U HEPABEHCTBA
MeTto1bl penIeHnss TPUTOHOMETPUUYECKUX

71 Aot DS P P 1 4.12-8.12
YpaBHEHUI

7 Mertoap! pemennss TPUrOHOMETPUYECKHUX 1 11.12-
YpaBHEHUN 15.12

73 Mertoap! pemennss TPUrOHOMETPUYECKHUX 1 11.12-
ypaBHEHUU 15.12

74 Mertozs! peieHss TPUrOHOMETPUYECKUX 1 11.12-




ypaBHEHU M

Mertozp! peieHnss TPUrOoHOMETPUYECKHUX

15.12
11.12-

75 .
YpaBHEHUU 15.12
76 Mertozpl pereHns TPUrOoHOMETPUYECKHUX 11.12-
YpaBHEHUN 15.12
KonTpoabsHnasi padora NeS mo teme 18.12-
7 "PenieHre TPUTOHOMETPUYECKHX 9.1
ypaBHeHuii"
73 CHHYC 1 KOCHHYC CyMMBI ¥ Pa3HOCTH 18.12-
aprymMeHTOB 22.12
79 CHHYC U KOCUHYC CYMMBI U pa3HOCTH 18.12-
apryMEHTOB 22.12
30 CHHYC ¥ KOCHHYC CyMMBI U Pa3HOCTHU 18.12-
aprymMeHTOB 22.12
81 TaHreHc CyMMBI U pa3HOCTH apryMEHTOB ;212
82 TaHreHc CyMMBI U pa3HOCTH apryMEHTOB ;ZE
25.12-
83 ®opMyIIbl IPUBEACHUS 29 12
25.12-
84 DopMyIsl TPUBEACHUS 29 12
35 DopMyIbl JBOHHOTO aprymenta @opMyiisl 25.12-
MMOHW)KEHHS CTEIICHHU 29.12
36 DopMyIbl JBOMHOTO aprymenta @opMyiisl 25.12-
MNOHUKXCHMS CTCIICHU 29.12
Q7 @opMmyisl JBOHHOTO aprymeHTa @opMyiisl 10.01-
MMOHMKCHHSA CTEIICHU 12.01




23 ®opmyiibl IBOMHOTO apryMenTa ®opmyiibl 10.01-
MMOHMIKCHHSA CTCIICHHU 12.01
ITpeoOpa3oBaHue cyMMbI 10,01

89 TPUTOHOMETPUUECKUX (PYHKIIHH B 12:01
IIPOU3BENICHUE
[IpeobpazoBanue cyMMbl 15 01

90 TPUTOHOMETPHUYECKUX (YHKIUHN B 19:01
IIPOU3BENICHUE
[IpeobpazoBanue CyMMbI 1501

91 TPUTOHOMETPHUYECKUX (DYHKIUN B 19:01
IIPOU3BEICHUE
[TpeoOpa3oBaHue CyMMbI 15 01

92 TPUTOHOMETPHUYECKUX (QYHKINH B 19:01
IIPOU3BEICHUE

93 [TpeoOpa3oBanue NpoU3BEACHHS 15.01-
TPUTOHOMETPUUYECKUX (YHKLIUH B CyMMY 19.01

94 [IpeobpazoBanue npous3BeACHUS 15.01-
TPUTOHOMETPUUECKUX PYHKIHMH B CyMMy 19.01

95 [TpeoOpa3oBanue NpoU3BEACHUS 22.01-
TPUTOHOMETPUUECKUX PYHKIMHI B CyMMy 26.01

96 [IpeobpazoBanue BeipakeHUsIAsin X + B 22.01-
cos X k Buay C sin (X + t) 26.01

97 [Ipeobpa3zoBanue BeipaxkeHusAsin X + B 22.01-
cos X k Bumy C sin (X + t) 26.01

98 Mertozsl pereHnss TPUrOHOMETPUYECKUX 22.01-
ypaBHEHUU 26.01

99 Mertozsl peleHnss TPUrOHOMETPUYECKUX 22.01-
YpaBHEHUU 26.01




MGTOI[BI pPEHICHUA TPUT'OHOMETPHUICCKUX

100 N 29.01-2.02
ypaBHEHUU
MeToapl peleHuss TPUrOHOMETPUYECKUX

101 A1 DS P P 29.01-2.02
YpaBHEHHUH
Mertozpl peieHns TPUroHOMETPUYECKHUX

102 APt DY P P 29.01-2.02
ypaBHEHUU
Kontpoabnas padora Ne6 mo reme

103 "IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX 29.01-2.02
ypaBHeHuii"
KommuiekcHble uncia 1 apupMeTHIECKHe

104 pi 29.01-2.02
olepanuy HaJ HUMU
KowmruiekcHeie uncna u apudpmeTndeckue

105 pic 5.02-9.02
olepalyy HaJ HUMU
KommuiekcHble uncna 1 KOOpAuHaTHas

106 PA 5.02-9.02
IIOCKOCTH
KommuiekcHble uncna 1 KOOpAuHaTHas

107 bA 5.02-9.02
INIOCKOCTD
Tpuronomerpuueckas popma 3anucu

108 P P bop 5.02-9.02
KOMIIJIEKCHOTO YHCJIa
Tpuronomerpuueckas ¢popma 3anucu

109 P P bop 5.02-9.02
KOMIIJIEKCHOTO YHCIIa

110 Tpuronomerpuueckas popma 3arnucu 12.02-
KOMIIIEKCHOI'O YHcJia 16.02

111 KommiekcHble unciia u KBaJipaTHbIE 12.02-
YpaBHEHUA 16.02

112 KommnekcHele ynicna 1 KBapaTHbIE 12.02-
YpaBHEHUA 16.02

113 KonTpoubsnas pabéora Ne7 mo reme 12.02-




"KommiekcHble ynciaa' 16.02
114 YucnoBbIe IOCIEN0BATEILHOCTH 1 12.02-
16.02
115 YucnoBbIe IOCIEN0BATEILHOCTH 1 ;ig;
116 YucnoBbIe IOCIEN0BATEILHOCTH 1 ;ig;
117 IIpenen yncaoBoi NoOCIEA0BATEILHOCTH 1 ;igi
118 [Ipenen uyncaoBoit MOCIEAOBATEIILHOCTH 1 ;igi
119 [Tpenen pynkuuu 1 26.02-1.03
120 [Ipenen pyHkIwIH 1 26.02-1.03
121 [Ipenen Gpynkuu 1 26.02-1.03
122 Omnpenenenue Npon3BOIHON 1 26.02-1.03
123 Ornpenenenne Mponu3BOIHOM 1 26.02-1.03
124 Brruncienne npon3BoAHBIX 1 4.03-8.03
125 Brruncnenue npou3BoIHBIX 1 4.03-8.03
126 Brruncnenune npou3BoaHbIX 1 4.03-8.03
127 Brruucnenue npon3BoaHbIX 1 4.03-8.03
128 JuddepenunpoBanue ca0xKHON QYHKIUH. | 11.03-
Huddepennupoanue oopaTHOM GyHKIIUN 15.03
129 HuddepennumpoBanne ciokHONU QyHKITHH. | 11.03-
JuddepenumpoBanue oopaTHOl QyHKIIUN 15.03
130 HuddepennurpoBanne caokHONU QyHKITHH. 1 11.03-
HuddepennupoBanne 00paTHON QYHKITIH 15.03
131 YpaBHeHHE KacaTeabHOU K rpaduky 1 11.03-




byHKIUHA 15.03
132 YpaBHEeHHE KacaTeabHOU K rpaduky 11.03-
byHKIUA 15.03
133 YpaBHeHUE KacaTeNbHOU K TpaduKy 18.03-
byHKIIUN 22.03
134 YpaBHeHUEe KacaTeIbHOU K rpaduKy 18.03-
byHKIIUN 22.03
135 Kountpoabnas padora Ne 8 «Beruuciaenue 18.03-
MPOU3BOIHBIX) 22.03
136 [IpuMeHeHne Npon3BOIHON s 18.03-
uccnenoBanus (HyHKIUNA 22.03
137 [IpumeHeHue nporu3BOIHOMN 11t 18.03-
HCCIICOJOBAHUS (byHKuI/IIZ 22.03
138 [IpumeHeHne nponsBoanoﬁ JUTS 1.04.5.04
uccienoBanus pyHKIUN
139 [IpumeHeHne HpOI/I3BOI[j—IOI71 JUTS 1.04-5.04
uccieoBaHus PyHKINN
140 [Toctpoenue rpadgukoB GyHKIMHA 1.04-5.04
141 [Toctpoenue rpadpuxoB GpyHKUINH 1.04-5.04
[IpumeHeHre MpOU3BOIHON JIJ1s1 OTBICKAHUS
142 HauOOJIBIINX ¥ HAUMEHBIIINX 3HAYCHUH 1.04-5.04
BEITUYUH
[IpuMeHeHne npon3BOIHOM AJisi OTBICKAHUS
143 HauOOJBIINX ¥ HAUMEHBIINX 3HAYCHUH 8.04-12.04
BEITMYUH
IIpuMeHeHne MPOU3BOJHON JIJISl OTBICKAHUS
144 HanOOJIBIINX M HAMMEHBIITUX 3HAYCHUI 8.04-12.04

BCJINYHUH




HpI/IMeHeHI/IC HpOHSBO,Z[HOﬁ JJI51 OTBICKaHU A

145 HauOOJIBIINX ¥ HAUMEHBIIINX 3HAYCHUH 8.04-12.04
BEJIMYUH
[IpuMeHeHne MpOU3BOJHOM /17151 OTHICKAHUS

146 HauOOJIBIINX U HAUMEHBIINX 3HAYCHHUH 8.04-12.04
BEJINYUH
[IprumeneHnre npou3BOIHOM 711 OTHICKAHUS

147 HauOOJIBIINX U HAUMEHBIINX 3HAYCHHUH 8.04-12.04
BEJINYUH

148 Kourpoabnas padora Ne9 «IIlpumenenne 15.04-
MPOU3BOIHOIN» 19.04

149 [ToBTOpenue no temaM «JlelcTBUTEIBLHbBIC 15.04-
yrcna» u "HYucnossie pyHKIUN" 19.04

150 IToBTOpEHUE MO TEME 15.04-
«Tpuronomerpuueckre GpyHKIIUN» 19.04

151 IToBTOpEHME TIO TEME 15.04-
«Tpuronomerpuueckue GpyHKIUN» 19.04

152 IToBTOpEHUE NoO TEME 15.04-
«Tpuronomerpuueckre GpyHKIUN» 19.04

153 IToBTOpEHUE MO TEME 22.04-
«Tpuronomerpuyeckue QyHKIHI» 26.04

154 [ToBTopenue mo Teme «IIpeodbpazoBanue 22.04-
TPUTOHOMETPUYECKUX BBIPAKEHUN» 26.04

155 [ToBTropenue no teme «IIpeodpazoBanue 22.04-
TPUTOHOMETPUYECKUX BBIPAKECHUN» 26.04

156 [ToBTopenue nmo Teme «IIpeodbpazoBanue 22.04-
TPUTOHOMETPUYECKUX BBIPAKECHUN» 26.04

157 [ToTOpenue no teme «lIponzBoanas» 22.04-




26.04

158 [ToBTOpenue no teme «lIpouszBoanas» 1 29.04-3.05

159 [ToBTOpenue no teme «lIponsBognas» 1 29.04-3.05

160 [ToBTOpenue no teme «lIpouszBoanas» 1 29.04-3.05

161 Hrorosasi konTposbHasi padora NelQ 1 1 6.05-10.05

162 HOBTO"peHI/IC 1o Teme " JleicTBUTEIbHBIC | 6.05-10.05
yucna

163 [ToBTOpenue no teme "YpaBHeHUs U | 13.05-
HepaBeHCTBA" 17.05

164 [ToBTOpenue no teme "YpaBHeHus u | 13.05-
HepaBeHCTBa" 17.05

165 [ToBTOpenue no teme "YpaBHEHUS U | 13.05-
HepaBeHCTBA" 17.05

166 [ToBTOpenue no teme "YpaBHeHUs U | 13.05-
HepaBeHCTBA" 17.05

167 IToBTopenue o teme «lIponzBoaHas» 1 ;282

168 [ToBTOpenue no teme «IIpousBoaHas» 1 ;282

169 [ToBTOpeHue o Teme "IIEeMEHTHI TEOPUHU 1 20.05-
BEpPOSITHOCTEN" 24.05

170 [ToBTOpeHue no treMe "IaEeMEHTHI TEOPUHU 1 20.05-
BEpOATHOCTE" 24.05

OBUIEE KOJIMYECTBO YACOB I10 170 10

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. MopakoBuu A.I'., Cemenon I1.B. MeTonuueckoe mocodue st yautesst. — M.:
Mmuemosuna, 201 SMETOJANYECKHUE MATEPUAJIBI 1JI151 YYUTEJIA

1. Mopnkosuu A.I'., Cemenos I1.B. MeTonnueckoe nocodue ajis yuurens. — M.:
Mmuemo3suHa, 2015.

2. byty3os, B.®. U3yuenue reometpun B 10-11 knaccax. [Tocobue nnsa yaureneit.
M.: IIpocBemenue, 2009.
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