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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4eOHOro kypca oOydaroliuecs OBIIAJIEBaOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHKH U OOIIECTBEHHON YKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTMUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNEe W KOHKpETU3alui, a0CTparupoBaHWE M aHAIOTHIO, (HOpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueOHOro kypca «Aisredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJENIEW peallbHbIX CUTYyallHi,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTcsi Kak uepe3 Y4eOHbI Marepual, CIIOCOOCTBYIOIIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITENIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a IIOJIyYCHHBIH
pe3ynbTar.

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

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIasCh HOBBIMH TeMaMU W paszjaenamu. JaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MaTEMaTHUYECKUI aHaIM3, TEOpUs MHOKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHATh 3HAHUS, TIOJTYYCHHbBIC TIPU U3YYCHUHN Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh HNPUKHUIKY, BBINOJIHITH NPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB pPacCMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleUu(UYecCKue 3aJaud M OIEepaluu: JeJIeHHUE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MHUpPa, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHON, TIPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (pOpMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IMIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHUA, BBIYMCIATH IUIOMAAU (PUryp u oObEMBI T€l, HAXOAUTh CKOPOCTU U
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 33a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYCHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpearaloT Hambosee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €r0 JIJISl BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJAEIMPOBAHUS, KOTOPbIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peasbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KXK/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs AJsl pelleHUs NPUKIAIHbIX 3aaad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOI0JaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abcTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHune yueOHOro kypca «Anrebpa M Hayajlla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JIPOOHU, MPOIEHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre omepanmuy ¢ JICWCTBUTEIBHBIMH  4YHCIaMd.  Moyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenr ¢ menbpIM  mnokaszareneM. bmaom Hrerorona. MHcmonb3oBanme
noaxosen (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BeIpaKeHHH, COACPIKANTUX JTOTAPUDMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMHW. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOW MOJENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIE 1 HeuéTHble (pyHKuMH. [leproauyeckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIEHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpeppiBHble GyHKIIMM W WX CBOMCTBA. TOUYKM paspbiBa. ACHUMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHne, reOMETPUUECKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. [lnarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYNMHOCTEW pallOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS NOJYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne Meronbl pelieHUs ypaBHEHHMM W HepaBeHCTB. ['paduyeckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre MPOU3BOJHONW K MCCIIEOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWJIY4dIEero pElIEHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuterpana no gopmyne Herotona-JleiiOnuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOro  oO0miecTBa,  MPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATHUX JOCTHKEHUU B APYrHX HayKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUUW HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHH, pacCyXI€HUI, BOCIPUUMUYUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCUOHANBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHWU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMAIbHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH ISl pPa3BUTHS LMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSAX M YTBEPXKIACHUSX, Mpejiaratb KPpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHHUSA, BHIOMpAaTh HauOoJiee TMOAXOMSIMHUA C  YIETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBATh TMIOTE3Yy, apryMEHTHPOBATbH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIOBUSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpPOBaTh M HUHTEPIPETUPOBATh HH(POPMAIMIO Pa3IMYHBIX BHUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYKJ1a€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHNs, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJLJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JICSITEIbBHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pabOThI, pacmpeneisiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEAMETHBIC PE3YJIbTaThl IO OTACJIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIbHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BbIUYMCIICHU;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBATh MOHATUSAMH: APKCHUHYC, APKKOCUHYC U apKTAHI'€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIM4YHbIE METOJAbl PEIICHHs palUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenenuTeNs 2 X 2 s BBIYUCICHUS €ro 3HAa4YeHHS,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHBIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/add, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPpeoOpa3oBanus rpaduKoB QyHKIINIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENEeHW KaK (DPYHKIIMM OOpaTHOMl CTENEHU ¢
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas mporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTEPUPOBATH MOHATUSMU: MOCIENOBATENFHOCTD, CIOCOOBI 3a/1aHuUs
IIOCJIENOBATEIBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI Tpaduka QyHKIINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMIIO3UIIMU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOICTBO MaTEMAaTUYECKOIO OOBEKTA, I0KA3aTEIBCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromuiicss MHOJIYYUT CIEIYyIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOAYJIO, 3alUChIBaTh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMeE, BBIMOJIHATH apu(PMETHUECKUE Olepaluu ¢ HUIMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEH TIpU pEIICEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI MO YCIOBHUIO 3a1a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApPHOIO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIUU ABYX (DYHKITHIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAIM3A:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmysne Horotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/m MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoThI padoThI pecypen
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







[Toypounoe mnannpoBanue 10 knacc

KonmuectBo yacoB

Ne
n/n Tema ypOKa DNEeKTPOHHBIE
2 é" Iata uudpoBbIe
= S pecypcsl
s, | Es
o EE | 25
S Z S
2 28 | =&
1 MHOXeCTBO, orepaiuu HajJ MHOKECTBAMH M UX CBOMCTBA 1 03.09
2 Juarpammsl Diinepa-Benna 1 03.09
3 [TprMeHeHHe TEOPETUKO-MHOKECTBEHHOT'O arnmapara JUls peiieHus 3aaay - | 1 06.09
4 Panmonanbheie uncna. OOBIKHOBEHHBIE H AECATHYHBIC APOOH, TPOIEHTHI, | 1 06.09
0eCKOHEYHBIE TIEPHOINIECKUE IPOOH
5 Parnmonanbubie ynciaa. OOBIKHOBEHHBIC U IECSITHYHBIE TpOoOH, TpoueHTs, | 1 10.09
OECKOHEYHBIE TIEPHOTUIECKUE IPOOH
6 [Tpumenenue apoOeli U MPOLIEHTOB JJIs PEelIEHUs MPUKIIAIHBIX 3a/1a4 1 10.09
7 [Tpumenenue Apobeli U MPOIEHTOB JJIs PEIICHUS MPUKIIATHBIX 3a/1a4 1 13.09
8 JleiicTBuTenpHble yncia. PannonansHble U HppallMOHAIbHBIE YUCIIA 1 13.09
9 ApudmeTndeckre onepaluu ¢ 1eHCTBUTEIbHBIMU YNCIAMH 1 17.09
10 Motysib JEHCTBUTEIHLHOTO YUCIIA U €T0 CBOKWCTBA 1 17.09
11 [TpubnmkEHHBIC BEIYUCIICHHS, TPAaBUJIa OKPYTJICHNUS, IPUKUAKA U olleHKa | 1 20.09
pe3ynbTara BBIYMCIICHHIA
12 OCHOBHBIE METO/IbI pEeIICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YpaBHEHUH | 1 20.09
Y HEPaBEHCTB
13 OCHOBHBIC METOJIBI PEIICHUS IENIBIX U APOOHO-PAMOHABHBIX ypaBHeHUH | 1 24.09
Y HEPaBEHCTB
14 OCHOBHBIE METOJIBI PEIICHUS IENIBIX U APOOHO-PAMOHAILHBIX ypaBHeHUH | 1 24.09




Y HEPABEHCTB

15 MHoTro4JIeHBI OT OJIHOM MepeMeHHOM. JleneHrne MHOTO4IeHa Ha MHOTOWIeH | 1 27.09
¢ octatkoMm. Teopema be3zy

16 MHoroujieHsl ¢ neasiMu ko3 dunuentamu. Teopema Buera 1 27.09

17 Pemenue cucrteM TMHEHHBIX YpaBHEHUI 1 01.10

18 Pemenue cucreM JIMHEHHBIX ypaBHEHUI 1 01.10

19 Martpuia cuctemsl IMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTpULbl 2X2, 1 04.10
€r0 TeOMETPUIECKHUI CMBICI ¥ CBOMCTBA; BEIYUCIICHUE €r0 3HAUCHUS

20 Onpenenurens MaTpULbl 2X2, €ro TEOMETPUUECKUN CMBICI U CBOMCTBA; 1 04.10
BBIYHCIICHUE €T0 3HAYCHHS

21 [IpumeHeHne onpeaenuTeNns U PelIeHUs] CUCTEMbI IMHEHHBIX ypaBHEeHHH | 1 08.10

22 Pemenue npukiaaHBIX 33/1a4 ¢ TOMOIIBIO CHCTEMBI INHEHHBIX ypaBHeHHA | 1 08.10

23 Pemenue npukiaaHbIX 33/1a4 ¢ TOMOIIBIO CHCTEMBI INHEHHBIX ypaBHeHHA | 1 11.10

24 KonTponbhas pabota: "PannoHaibHble ypaBHEHUs 1 HEPaBEHCTBA. 1 11.10
CucreMbl TUHENHBIX YpaBHEHUN"

25 OyHK1MS, cr1ocoObl 3a1anus GyHKIMH. B3anMHO oOpaTHbIe GyHKIUY. 1 15.10
Komnozumus GpyHkImii

26 I'paduk pyHkunu. nemMeHTapHble IpeoOpazoBaHus rpaduKoB QyHKIUH 1 15.10

27 OO6nacTp onpeneneHus: 1 MHOKECTBO 3HaueHni pynkmyn. Hymm ¢pyakmmnm. | 1 18.10
[TpomexyTKH 3HaK MMOCTOSTHCTBA

28 Yérusle u HeuéTHbIe QyHKUUU. [lepuoanyeckue pynkuuu. [IpomexyTku 1 18.10
MOHOTOHHOCTH (DYHKIIMU

29 Maxkcumymbl 1 MUHUMYMBI QyHKIMH. HanOomnbiiee u HauMeHblee 1 22.10
3Ha4YeHHE (QYHKIIMU HA IPOMEKYTKE

30 Jluneitnasi, kBagpaTHuHas U ApoOHO-TMHENHAs PYHKIINH 1 22.10

31 DJIeMEHTapHOE UCCIICIOBAaHUE B ITOCTPOCHHE TPa(UKOB dTUX (DYHKITHH 1 25.10

32 DJeMeHTapHOe UCCIIeIOBaHUE U IIOCTPOCHUE IPaUKOB ITUX (PYHKITHIA 1 25.10

33 Crenens ¢ nensiM nokasareneMm. bunom Herotona 1 05.11

34 Cremniens ¢ 1enbIM mokaszareneM. bunom Heiotona 1 05.11




35 CrenenHast QyHKIUS C HATypaIbHBIM U IIENbIM MTOoKazarenem. E€ croiictBa | 1 08.11
u rpadux

36 Konrponbnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpapux” 1 08.11

37 Apudmerndeckuii KOpeHb HaTYpaIbHOM CTETICHH M €T0 CBOMCTBA 1 12.11

38 Apudmerndeckuii KOpeHb HATypaIbHOM CTEIICHH U €T0 CBOMCTBA 1 12.11

39 ITpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COEPKAIIMX CTENIEHU U KOPHU 1 15.11

40 [TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENEHU U KOPHU 1 15.11

41 [TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENIEHU U KOPHU 1 19.11

42 HppauronansHbie ypaBHeHHs. OCHOBHBIE METO/AbI PEILICHUS 1 19.11
UppalMOHATIBHBIX YPaBHEHUN

43 HppauronansHbie ypaBHeHHs. OCHOBHBIE METO/bI PEIICHUS 1 22.11
UppaMOHATIFHBIX YPaBHEHUN

44 UppanumonanbHble ypaBHeHUs. OCHOBHBIE METO/bI PELICHUS 1 2211
UppaIMOHATFHBIX YPaBHEHUN

45 PaBHOCHIIBHBIE NTEpEXOABI B PELICHUH HPPALMOHAIBHBIX YPaBHEHUN 1 26.11

46 PaBHOCHIIbHBIE MTEPEXObI B PEIIEHUH HPPALIMOHAIBHBIX YpaBHEHUI 1 26.11

47 PaBHOCHIIBHBIE IIEPEXOBI B PELICHUU UPPALOHAIBHBIX YPABHEHUI 1 29.11

48 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELLIEHUN UPPAllMOHAIBHBIX YPaBHEHUN 1 29.11

49 CoiicTBa u rpaduik KOpHS N-0if CTETNEHN KaK (yHKIUU 00paTHOH ctereHn | 1 03.12
C HaTypaJIbHbIM TOKa3aTeeM

50 CgoiicTBa u rpaduk KOpHA N-0if cTeneHn Kak GyHKIUU oOpaTHOM creneHn | 1 03.12
C HaTypaJIbHbIM TOKa3aTeneM

51 KonrtponsHas pabdora: "CBoiicTBa U TpauiK KOPHSI N-0i CTENICHH. 1 06.12
HppanroHanbHblEe ypaBHEHHS"

52 CrereHb ¢ pallMOHATHLHBIM TTOKa3aTeIeM 1 e€ CBOWCTBA 1 06.12

53 CreneHs ¢ palMoOHAIBHBIM [TOKA3aTENIEM U €€ CBOWCTBA 1 10.12

54 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENIEM U €€ CBOKWCTBA 1 10.12

55 [Toka3zarenbHas (GyHKIMA, €€ CBOMCTBA U rpaduK 1 13.12

56 Hcnonb3zoBanue rpaduka GyHKIIUU 1)1 pEIICHUST ypaBHCHU I 1 13.12




57 Hcnonb3oBanue rpaduka GyHKINN A7 peIeHUs] ypaBHEHHIH 1 17.12

58 [TokazarenbHble ypaBHEHHs. OCHOBHBIE METO/IbI PEIICHHS TOKa3aTeNbHbIX | 1 17.12
ypaBHEHUI

59 [TokazarenbHble ypaBHeHHs. OCHOBHBIE METO/IBI PEIICHHS OKa3aTeNbHbIX | 1 20.12
ypaBHEHUH

60 [Toka3arenbHble ypaBHeHUSI. OCHOBHBIC METOJIbI PEIICHHS ITOKa3aTeabHbIX | 1 20.12
yYpaBHEHU I

61 Konrponbnas padora: "[lokazarensHas ¢pynkuus. [lokasarenbHble 1 24.12
ypaBHeHUA"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1 24.12

63 Jlorapudwm yucna. CoiicTBa norapudpma 1 27.12

64 Jlorapudwm yucna. CoiicTa norapudpma 1 27.12

65 JlecaTU4HBIE U HATypaJIbHBIC JTOTapH(PMBI 1 10.01

66 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1 10.01

67 [TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKALIMX JIOTApU(DMBI 1 14.01

68 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(MBI 1 14.01

69 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(MBI 1 17.01

70 Jlorapudmuueckas GyHKIUSA, €€ CBONCTBA U rpauK 1 17.01

71 Jlorapudmuueckas pyHKUuUs, €€ CBOWCTBA U rpapuK 1 21.01

72 Hcnonb3oBanue rpaduka GyHKINU AT pelIeHUs] ypaBHEHHH 1 21.01

73 Hcnonb3oBanue rpaduka GyHKINU AT pelIeHUs] ypaBHEHHH 1 24.01

74 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/bI PELICHUS 1 24.01
norapu(MUUECKUX YpaBHEHUN

75 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/bI PELICHUS 1 28.01
norapu(MUUECKUX YpaBHEHUN

76 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METOBI PEIICHUS 1 28.01
JOrapupMHUUECKUX YpaBHEHUI

77 PaBHOCUIIBHBIE TTEPEXO0/Ibl B PEIICHUH JIOTapu(MUUECKUX YPaBHEHUN 1 31.01

78 PaBHOCWIIBHBIC TIEPEXOIbI B PEIICHUH JOTapHU(PMHUUCCKUX YPABHCHHM 1 31.01




79 Konrtponbnas padora: "Jlorapudpmuueckas pynxmus. Jlorapugmuueckue 1 04.02
ypaBHeHHUA"
80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC YMCIOBOTO apryMeHTa 1 04.02
81 CuHHYyC, KOCHHYC, TAHI'€HC U KOTAHI€HC YHCJIOBOTO apryMeHTa 1 07.02
82 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YUCIIOBOTO apryMeHTa 1 07.02
83 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apI'yMeHTa 1 11.02
84 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIETIEHUE TPUTOHOMETPUUECKUX 1 11.02
(GyHKIIMI YHUCIOBOTO apryMeHTa
85 TpuronomeTpudeckasi OKpyKHOCTb, OIPE/ICIICHIE TPUTOHOMETPUIECKUX 1 14.02
(YHKIMIA YUCIIOBOTO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1 14.02
87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1 18.02
88 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1 18.02
89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1 21.02
90 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUI 1 21.02
91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAXKEHUI 1 25.02
92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUH 1 25.02
93 [TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX BBIPAKEHUI 1 28.02
94 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 28.02
95 Pemienue TpUroHOMEeTpHUYECKUX ypaBHEHUH 1 04.03
96 Penienne TpUroHOMETPUUECKUX YPAaBHEHUN 1 04.03
97 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1 07.03
98 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1 07.03
99 Pemennie TpUroHOMETPUUECKUX YpaBHEHHI 1 11.03
100 | PemieHue TPUTOHOMETPHYECKUX YPaBHEHHH 1 11.03
101 Konrponsnas pabdora: "TpuroHoMmerpudeckre BEIpaxKeHUs 1 1 14.03
TPUTOHOMETPUYECKNE YpaBHEHUS"
102 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHus ITOCIEI0BaTENLHOCTER. MeTos 1 14.03

MaTeMaTU4eCKOW WHIYKIIUH




103 | MoHoTOHHBIE B OTPaHUYECHHBIE TIOCIIEI0BATEIBHOCTHU. cTopus ananusa 1 18.03
0OECKOHEYHO MaJIbIX
104 | Apudmerndeckas nporpeccus 1 18.03
105 ['eomeTpuyeckas nporpeccus 1 21.03
106 | beckoHe4yHO yObIBaroIIasi reOMETPUIECKast POTrPECCHs 1 21.03
107 | Cymma GeckoHEYHO YOBIBAIOIIECH T€OMETPHUECKON MPOTPECCUn 1 01.04
108 | JlunelHbIN U SKCIIOHEHIMATBHBIN pocT. Yucno e. @opmyra CI0KHBIX 1 01.04
IPOIICHTOB
109 | JluHelHBIN ¥ SKCIIOHSHIIMABHBIN pocT. Hucio e. dopmyrna CII0KHBIX 1 04.04
IPOLIEHTOB
110 Hcrnonb30BaHMe MPOTPECCUU TSI PEIICHUS PEalIbHBIX 3a7a4 npukiagaoro | 1 04.04
Xapakrepa
111 | KonTponsHas pabdota: "[locienoBaTenbHOCTH U IpOTpeccuu’ 1 08.04
112 | HenpepsiBHBIE GYHKINU U UX CBOMCTBA 1 08.04
113 | Touka pa3pbiBa. ACUMITOTH TpapUKOB PYHKIHI 1 11.04
114 CaoiicTBa (h)yHKIMI HENPEPHIBHBIX HA OTpE3Ke 1 11.04
115 | CsoiicTBa QyHKIMI HENPEPHIBHBIX HAa OTPE3KE 1 15.04
116 | MeToa UHTEPBATIOB AJIsl PEIICHUS] HEPABEHCTB 1 15.04
117 | Metoa UHTEPBAJIOB AJIsl pEIICHUS] HEPABEHCTB 1 18.04
118 | MeTox MHTEPBAJIOB JUIS PELICHUS HEPABESHCTB 1 18.04
119 [TpuMeHeHnEe CBOMCTB HEMPEPBIBHBIX (PYHKLUH JUIS pelIeHns 3aa4 1 22.04
120 | IIpumeHeHHE CBOWCTB HEMPEPHIBHBIX ()YHKIIMI /ISl pEIICHUS 3a/1a9 1 22.04
121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINN 1 25.04
122 | Omnpenenenue, TeOMETPHUECKUI CMBICI TPOU3BOIHOM 1 25.04
123 | Omnpenenenue, GU3NIECKHIA CMBICT TPOU3BOJHOM 1 29.04
124 | VYpaBHeHHe KacaTeNbHON K rpaduKy QYHKIHH 1 29.04
125 | VYpaBHeHue KacaTeNbHOU K rpaduKy QyHKIHH 1 06.05
126 | IIpow3BoJHBIC HIIEMEHTAPHBIX (PYHKIINI 1 06.05
127 [Tpon3BoOIHBIC IIEMEHTAPHBIX (PYHKIINH 1 08.05




128 | IIpomsBoaHas CyMMBI, IPOU3BEIEHHS, YACTHOTO M KOMIO3UIMU GyHKuuid | 1 08.05
129 [Tpon3BoiHAs CyMMBI, TPOU3BEICHUS, YACTHOTO U KOMIO3UIUHN QyHKIMA | 1 13.05
130 | IIpomsBoaHas CyMMBI, IPOU3BEIEHHS, YACTHOTO M KOMIO3UIMU GyHKIuH | 1 13.05
131 KonTponbnas padora: "IIpousBogHas" 1 16.05
132 [ToBTOpeHME, 0000IIEHUE, CHCTEMaTH3aIus 3HaHui: ""Y paBHeHUs " 1 16.05
133 [ToBTOpenwue, 0600meHue, cucTemMaTi3anus 3Hanui: "OyHkmn" 1 20.05
134 | MHroroBas koHTpoJbHAs paboTa 1 20.05
135 | HroroBast KOHTpOJIbHAs paboTa 1 23.05
136 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AIUs 3HAHUH 1 23.05

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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IIpuMeHeHre TPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh U 1 04.09
HKCTPEMYMBI '
ITpumMeHeHne TPOM3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTB U 1 04.09
IKCTPEMYMBI '
[IpumeHneHne mponu3BOHON K UCCIEeI0BAaHUIO (YHKIMII HA MOHOTOHHOCTh U 1 06.09
OKCTPEMYMEI )
ITpuMeHeHne TPOM3BOIHON K UCCIIEI0OBaHUIO (DYHKIIMI HA MOHOTOHHOCTB U 1 06.09
IKCTPEMYMBI '
[IpumeHneHne mponu3BOHON K UCCIEeI0BaHUIO (QYHKIMII HA MOHOTOHHOCTh U 1 11.09
IKCTPEMYMBI '
[IpumeneHne mporu3BOIHON K HCCIeI0BaHUIO (DYHKIIUI HA MOHOTOHHOCTb U 1 11.09
9KCTPEMYMEI )
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUsI HeTIPephIBHOM (yHKIIMM Ha 1 13.09
OTpE3KE '
Haxoxaenne HaubosbI11ero 1 HauMEHbILIEro 3HaYeHHsI HETIPEPbIBHOW (PyHKIIMN Ha 1 13.09
OTpE3KE '
Haxosxnenne HanOoNbIIIero 1 HAMMEHBIIIETO 3HAYEHUS HETIPEPHIBHOW (PYHKITUN Ha 1 18.09




OTpe3Ke

Haxoxaenne HaubosbI1ero 1 HauMEHbILIEr0 3HaYCHHs HETIPEPhIBHOM (PyHKIIUK Ha

10 1 18.09
OTpe3Ke

1 Haxoxxaenue HanOoJbIIero 1 HAMMEHBLIETo 3Ha4eHUsl HeNIPephIBHOM (QyHKIMM Ha 1 20.09
OTpe3Ke

12 Haxoxxnenne HanOobIero 1 HAMMEHBIIETO 3HAYEHUsI HETIPEPhIBHOM (PyHKIINH Ha 1 20.09
OTpe3Ke

13 [TpuMeHeHre TPOU3BOIHOMN JIS1 HAXOXKIEHUS HAWIIYULIEero PeLeH s B 1 25 09
MPUKIIQIHBIX 337a4ax

14 [TpuMeHeHHre TPOU3BOIHOMN AJIS1 HAXOXKIEHUS HAWITYYLIEro PeleH s B 1 25 09
MPUKIIAJHBIX 3a7a4ax

15 [TpuMeHeHre TPOU3BOTHOMN ISl ONPEeNICHHsI CKOPOCTH M YCKOPEHHS ITpoIiecca, 1 2709
3aaHHoro Popmyson wim rpapuxom

16 [TpuMeHeHne TPOU3BOIHOMN JIs ONPEIeNIEHHsI CKOPOCTH U YCKOPEHMSI ITpoliecca, 1 709
3aIaHHOTO (POPMYJION MU TpahUKOM

17 Komnozunus GyHkiumit 1 02.10

18 Komnozunus ¢pyHkimit 1 02.10

19 Komnozunus GyHkiumit 1 04.10

20 I'eomeTpuueckue o6pa3sl ypaBHEHNUH HA KOOPIUHATHOM MJIOCKOCTH 1 04.10

21 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha KOOPAMHATHON TNIOCKOCTH 1 09.10

22 KonTposnbras padora: "MccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOIHOMN " 1 09.10

23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1 11.10

24 [TepBoobpazuble a3nemeHTapHbIX QyHKIUH. [IpaBuia HaxoXaeHHUs TEPBOOOPA3ZHBIX 1 11.10

25 IlepBooOpasHbie aneMeHTapHbIX QyHKIMA. [IpaBuina HaxokeHNs: TepBOOOPA3HBIX 1 16.10

26 Huterpain. ['eoMeTpudeckuii CMBICT HHTETpaIa 1 16.10

27 Brruucnenue onpenenénnoro unrerpaia mno gopmyne Herotona-JleitOnuma 1 23.10

28 Brruucnenue onpenenénnoro uHTerpana mo hopmyne Hetotona-Jleiionuma 1 23.10




29 [TpumeneHne UHTErpaNa A1l HAXOXKACHUS TUIOMIAIeH MIIOCKUX Guryp 1 25.10

30 [Ipumenenue nHTerpaia Ajig HaX0XKACHUI 00bEMOB Fr€OMETPHUUECKHX Tell 1 25.10

31 [Tpumeps! pemeHnit qudpepeHraIbHbBIX ypaBHEHUN 1 06.11

32 [Tpumeps! pemenuit qudepeHnaaTbHbIX YpaBHEHHN 1 06.11

33 MatemaTuueckoe MOJEIUPOBAHKUE PEAIbHBIX ITPOLECCOB C TOMOIIbIO 1 08.11
nuddepeHInaIbHbIX YpaBHEHHM

34 Konrponsnas padora: "[lepBooOpasznas u uaTerpain’ 1 08.11

35 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpaQuKu 1 13.11

36 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku 1 13.11

37 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpaQuKu 1 15.11

38 Tpuronomerpuieckue GyHKIUHN, UX CBOMCTBA U rpaduku 1 15.11

39 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpaQuKu 1 20.11

40 OTt60p KOpHEH TpHFOVHOMeTpI/IquKHX YPAaBHEHHH C TOMOIIBIO 1 2011
TPUTOHOMETPHUECKONW OKPY>KHOCTH

a1 OTt60p KOpHEH TpI/IFOfIOMeTpI/IIIeCKI/IX YPAaBHEHHH C TOMOIIBIO 1 9711
TPUTOHOMETPHUYECKOW OKPYKHOCTH

42 OT10op KOpHEi TpnrovHOMeTqueCKI/IX YpPaBHEHHUH C TOMOIIIBIO 1 2711
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPAaBHEHUH C TTIOMOIIBIO 1 2911
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1 29.11

45 Perienue TpUroHOMETPHUECKUX HEPABEHCTB 1 04.12

46 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB 1 04.12

47 PeleHne TpUroHOMETPUYECKUX HEPABEHCTB 1 06.12

48 Kontponbras padota: "['paduku TpuroHOMETpUIECKUX (YHKIIUN. 1 06.12
Tpuronomerprnyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/BI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1 11.12




50 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIIbHBIX HEPABEHCTB 1 11.12
51 OCHOBHBIE METObI PELICHUS TTOKA3aTeIbHBIX HEPABEHCTB 1 13.12
52 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIIbHBIX HEPABEHCTB 1 13.12
53 OCHOBHBIE METO/IbI PELICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1 18.12
54 OCHOBHBIE METO/IbI pEIICHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1 18.12
55 OCHOBHBIE METO/IbI PEeLICHUS JIOTapu(PMUIECKUX HEPABEHCTB 1 20.12
56 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1 20.12
o7 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB 1 25.12
58 OCHOBHBIE METO/Ibl PELIECHUS UPPAIIUOHAIBHBIX HEPABEHCTB 1 25.12
59 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATILHBIX HEPABEHCTB 1 27.12
60 OCHOBHBIE METO/Ibl PELIECHUS UPPAIIUOHAIBHBIX HEPABEHCTB 1 27.12
61 I'paduueckue METOIBI PEICHNUS UPPAIIMOHATIBHBIX YPaBHECHUN 1 30.12
62 I'paduueckue MeTO bl peLIeHNs UPPAllMOHATIBHBIX YPaBHEHUN 1 30.12
63 I'paduueckne MeTOIbI peIIeHHS MOKa3aTeIbHBIX YPaBHEHUN 1 09.01
64 I'paduueckue MeTOIbl pelIeHNs TOKa3aTeIbHbIX HEPAaBEHCTB 1 09.01
65 I'padrueckue MeToabl pereHus JIorapupMUIECKIX ypaBHEHUN 1 10.01
66 I'paduueckue MeTOIBI peIeHHS JOTapUPMIUECKUX HEPABEHCTB 1 10.01
67 I'paduueckue MeTo bl pelIeHns JOrapuPpMUUECKIX HEPAaBEHCTB 1 15.01
68 I'padnyueckue MeToabl pereHus MoKa3aTeNbHbIX U JIOTapU(PMUUECKUX YpaBHEHUN 1 15.01
69 I'paduueckue MeTO bl pelIeHNs MoKa3aTeIbHbIX U JIOTapu(PMUUIECKUX YpaBHEHHH 1 17.01
70 I'padmueckue MeToabl pereHus MoKa3aTeNbHbIX U JIOTapU(MUYECKIX HEPABEHCTB 1 17.01
71 I'paduueckue MeTo bl pelIeHNs MOKa3aTeIbHbIX U JIOTapu(PMUUYECKUX HEPABEHCTB 1 22.01
7 Kontponbras padota: "UppanmonanbHble, TOKa3aTeIbHBIE U JIOTApUPMUIESCKIE 1 2201
HepaBeHCTBa" '
73 KommiekcHble uncna. Anredpandeckas ¥ TpPUTOHOMETpHUYEcKask OpPMBI 3aHCH 1 2401

KOMIIJICKCHOT'O YHCJia




KomrnekcHbie uncna. AnreOpandeckas 1 TPUTOHOMETpUYECKask (POPMBbI 3aITUCH

74 1 24.01
KOMIIJIEKCHOTO YHUCIIa
75 ApudMernieckre onepannuy ¢ KOMILUIEKCHBIMHU YUCIIAMU 1 29.01
76 Apudmernueckue onepanuy ¢ KOMIIEKCHBIMA YHCIIAMH 1 29.01
77 N300parkeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOM MJI0CKOCTH 1 31.01
78 N3o0pakeHne KOMIUIEKCHBIX YHCe Ha KOOPIMHATHOM TIOCKOCTH 1 31.01
79 ®opmyna Myaspa. KopHu n-o#i CTeNIeHN U3 KOMILIEKCHOI'O Yucia 1 05.02
80 ®opmyna Myaspa. Kopau n-oii cTeneHu U3 KOMILIEKCHOTO YMCiIa 1 05.02
81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeNT I PeIeHUsT (PU3NIECKUX U TEOMETPHYECKIX 1 07.02
3a1a4
82 Kontposbhas padora: "KomriekcHbie uncna" 1 07.02
83 Harypanbnblie u nienbie yucia 1 12.02
84 HatypanbHble u 1ienble uncia 1 12.02
85 [TpuMeHeHne NPU3HAKOB IETMMOCTH LIEIIBIX YUCEN 1 14.02
86 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX YHCEI 1 14.02
87 IIpumenenne npusHakoB aeaumocty nensix yncen: HOJl m HOK 1 19.02
88 [Tpumenenue npuszHakoB Aenumocty nensix yucen: HOJl n HOK 1 19.02
89 [TpuMeHeHne TPU3HAKOB JIETUMOCTH IIEIIbIX YUCEN: OCTATKU MO0 MOJTYJIIO 1 21.02
90 [IpuMeHeHne MPU3HAKOB ACIUMOCTH EIBIX YHCEI: OCTATKU 110 MOIYITIO 1 21.02
o1 [TpuMeHeHne TPU3HAKOB JIETMMOCTH 1IeJIBIX YUCeN: anroput™ EBkinuaa ais 1 26.02
pelIeHus 3a/1a4 B LIEJIbIX YHCITaX
92 Kontponbnas padota: "Teopust nenbix uncen" 1 26.02
93 CucrteMa 1 COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHbBIE CUCTEMBI U CHCTEMBI- 1 28,02
CIICICTBUS
94 CucrteMa ¥ COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI- 1 58,02

CICOCTBUA




95 OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U COBOKYITHOCTEN PALlMOHAIBHBIX YPAaBHEHUN 1 05.03

96 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEH HppallMOHAJIbHBIX 1 05.03
ypaBHEHHH

97 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH MMOKa3aTeIbHbIX YPaBHEHUN 1 07.03

98 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEH IOKA3aTEJIbHBIX YPAaBHEHUM 07.03

99 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH JI0rapupMHUUECKuX 1 12.03
ypaBHEHUH

100 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U COBOKYITHOCTEH JIOTapu(pMHUUECKUX 1 12.03
ypaBHEHHH

101 [IpuMeHeHHe cHCTEM K PelIeHUI0 MaTeMaTUYeCKUX 3aJa4 ¥ 3a/1a4 U3 Pa3In4HbIX 1 19.03
o0acTeil HayKH U peaTbHOM KU3HH, MHTEPIPETALNS OITYICHHBIX PE3yIbTaToOB '

102 [IpuMeHeHHe cHCTeM K pelIeHUI0 MaTeMaTHYEeCKHUX 3aa4 U 3aJjad U3 pa3InuHbIX 1 19.03
obacTeil HayKH U pealbHOM KU3HH, HHTEPIpEeTallis OTYYEHHBIX pe3yabTaToB '
[TpumeHeHre HEpaBEHCTB K PEIICHUIO MaTEMAaTHIECKUX 3314 U 3a/1a4 U3

103 pa3IMyYHbIX 00JacTel HAyKU U peasibHOM KU3HU, UHTEPIIPETALINS [TOJIyYEeHHBIX 1 21.03
pe3yIbTaToB

104 KonTponbHas padora: "CucteMbl paliioHaIbHBIX, UPPALMOHATIBHBIX 1 21.03
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX ypaBHEHHH" '

105 PanmonasbHbIe ypaBHEHHUs ¢ TapaMeTpaMu 1 02.04

106 PammonanbHbIe HEpaBEHCTBA C TapaMeTpaMu 1 02.04

107 PanmonaneHble cucTeEMBI ¢ MapaMeTpaMu 1 04.04

108 WppatmonanbHble ypaBHEHUs, HEPABEHCTBA C TapaMeTpaMu 1 04.04

109 HpparnonaibHble CHCTEMBI ¢ TapaMeTPaMHU 1 09.04

110 [TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C TapaMeTpamMu 1 09.04

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu 1 11.04

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C TapaMeTpaMu 1 11.04

113 JlorapudMuueckue CHCTEMBI C TapaMeTpaMu 1 16.04




114 TpuronomeTpuueckue ypaBHEHHUs C lIapaMeTpamMu 16.04
115 TpuronomeTpuueckre HEPaBEHCTBA C TApaMETPaMHU 18.04
116 TpuronomeTpuueckre CUCTEMBI C TapaMeETPAMU 18.04
117 ITocTpoeHue u nccneaoBaHUE MATEMATUYECKUX MOJIEIIEN PEAJIBHBIX CUTYALlUH ¢ 23.04
MOMOIIIBIO YPAaBHEHUH C ITapaMeTpaMu '
118 ITocTpoenue u uccneq0BaHNEe MaTEMaTUYECKUX MOZEIIEH peabHbIX CUTYalUH ¢ 23.04
IIOMOILBIO CUCTEM YPABHEHUH ¢ mapaMeTpamu '
119 [TocTpoeHune n nccneaoBaHUE MATEMATUYECKUX MOJIETIEN PEANIBHBIX CUTYALlUH € 25 04
MIOMOIIIBIO CUCTEM YPaBHEHUH C apaMeTpamu '
120 KonTponbnas pabora: "3anauu ¢ napamerpamu" 25.04
121 [ToBTOpeHnue, 060061IeHNe, cucTeMaTH3alus 3HaHui: "YpaBHeHus" 28.04
122 [ToBTOpenue, o0o0IeHNE, CUCTEMAaTH3AIMs 3HaHU: "Y paBHEHHS" 28.04
P ’ i 5 11 P
123 [ToBTOpenue, 060061IeHNe, cucTeMaTH3alus 3HaHui: "YpaBHeHusi. CUCTeMBbI 30.04
ypaBHeHHI" '
124 [ToBTOpeHnue, 06061meHne, cucremaTu3anus 3Hanui: "HepaBenctsa" 30.04
125 IToBTOpenue, o6o0mIeHne, cucreMaTu3anys 3Hanuil: "HepaBencraa" 07.05
126 [ToBTOpenue, o6o0mIEeHNe, cucTeMaTu3anus 3Hanuil: "HepaBencraa" 07.05
127 IToBTOpenue, o0o0IeHNe, cucteMaTu3anus 3Hanui: "[IponsBoanas u eé 08.05
npuMeHeHue" '
128 IToBTrOopenue, o0o0meHne, cuctemMaTu3anus 3HaHui: "[IpousBoanas u eé 08.05
npuMeHeHue" '
129 [ToBTOpenue, 0600IIEeHNe, cucTemMaTu3anus 3Hanuii: "[Ipon3BoaHas u e€ 14.05
npuMeHeHue" '
130 IToBTOopenue, o0o0IIeHNE, cucTeMaTH3alys 3Hanuit: "MHTerpan u ero 14.05
npuMeHeHue" '
131 [ToBTOpenue, 0600meHne, cucreMaTu3anus 3Hanui: "Oyakun" 16.05
132 [ToBTOpeHME, 0000IIEHNE, CUCTeMaTH3alKsl 3HaHui: "OyHKIun" 16.05




133 [ToBTOpeHme, 06001meHne, cucTeMaTu3anus 3Hanui: "Oyakun" 1 21.05

134 HroroBast koHTpobHAs paboTa 1 1 21.05

135 HToroBast KOHTpOJIbHAs paboTa 1 1 23.05

136 [ToBTOpEeHME, 00001IEHNE, CHCTEMAaTH3allusl 3HAHUN 1 23.05
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME § 10







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






