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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJTHOW CTOPOHBI, OH OOECIEUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydwaroluecs OBJIaJeBaloOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJAJACHUS 3aKOHaMMU (U3HMKH, XUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kMU3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETU3allMio, a0CTparupoBaHHWE M aHAJIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATHUUECKUX MOJEIIEN peallbHbIX CUTyaluu,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIil Kypc 00namaeT 3HAYMTETHHBIM BOCHHUTATENIBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOSITEILHOCTH, AaKKypaTHOCTU H OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaIKM3a» BbIJICJIEHBI CIENYIOLUIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHus] Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHaiu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJYYEHHbIE IPU U3YYEHUH y4eOHOTo Kypca, IS
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHUpOBaHKE HABBIKOB MCIOJIb30BaHUS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaTh HPUKHUJIKY, BBIIOIHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxaoM M3 3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYPaJbHOW CTETMEHH HAa MHOXKECTBE KOMILJIEKCHBIX UHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeACTaBICHUE O €IWHCTBE MATEeMAaTUKH KaK HAyKHd W €€ poiiu B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKammx mnapameTrpel. [lodydeHHbIE yMEHHS LIUPOKO HCIHOJB3YIOTCS TpPHU
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuértel 1o  (opmynaMm, MpeoOpa3oBaHUS  PaMOHANBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0YyYaromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HArJIAIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pElIeHHEM ypaBHEHUM M HepaBeHCTB. [Ipu »TOM Oo0ibllIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIWYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CcNOXHBIX (YHKUMHA, OMpEeAensiTh HX HauOOoJbIIMNE W HaWMEHbILNE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE U UcKyccTBe. OOyuaromiuecss y3HAIOT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPECIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTUYECKOT0 aHajii3a, WHTEPIPETAIMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEabHbIX  MPAaKTUYECKUX  3a7ad  OOydarluecss  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B POIIeCCe U3YyUEHHUs BCEX TEM yueOHOTO Kypca «Anredpa u Havasna
MaTeMaTHYECKOTO aHaJIN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W MPpAUMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszareniemM. bunom Herootona. Hcnonbs3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOT'O4JIEH c OCTaTKOM. Teopemabesy. MHorousneHs! c
nensiMukodpounrenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHoBHBIC METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS IMOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMeTpuyeCKuX ypaBHEHUN.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. PelleHne NpUKIAaIHBIX 33a/ad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3M4yHbIX o0JiacTell HayKu U peaibHOU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTb ompeneneHuss 1 MHOKECTBO 3HaueHU pyHkuuu. Hynu QyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W JPOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTH B pealbHBIX Ipoleccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonmb30BaHWE MIPOrpeccHM U PELICHUS pPEeajbHbIX  3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIMI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IIPOU3BENICHUS, YACTHOTO U KOMIIO3ULIUN (PYHKIIMIA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yucnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmynaMyaBpa. Kopau  n-olicteneHum3zkoMIuiekcHorouucia.l Ipumenenne
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
JKWA3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YIIbTAaTOB.

DOyHKUMH U TPaPUKH

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

Tpuronometpuyeckue GyHKINH, UX CBOWCTBA U TPadUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
IIPEAMETOB U PEATIbHOM KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIero pEIICHHS B
IIPUKIIAIHBIX 3a1a4dax, Ui ONPEACIICHUs CKOPOCTH M YCKOPEHMs IIpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBunanaxoxneHusInepBooOpa3HbIX.

HNuterpan. 'eomeTpuyeckuiicMbICIMHTErpajia. Berauciaenre onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ TMOMOILIbI0 U depeHIInanIbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINNA 00YUYaIOMIEeTrocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUSCKUX MPOOJIeM, OPUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM KakK CpEJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIPUHUMATh,  (opMymupoBaTh H  NIPEOOpa3OBBIBATh  CYXKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAITNIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBaregbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIONECHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIMH, TAHHBIX, HEOOXOJUMBIX NIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAIIHIO, MPEACTABISIThL €€ B pa3luyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BbBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIBTATHl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO PEHICHUS C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JAOTOBapuBaThCs, OOCYXKIAaTh TMPOIECC M Ppe3ysbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

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

HNPEAMETHBIE PE3YJIBTATBI

K xonmy o6ydenuss B 10 kiacceoOydaromuiics MOIYYUT CIEIYIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb ACHCTBUTEIBHOTO YUCIIA,

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

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOJIHO OMNEpUPOBATh TOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
paUMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JUIsl pPELICHUA
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNIOJIHATH MPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEICHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHuuecKre ypaBHEHUS, HAXOAUTh UX PELIECHHS C ITOMOIIBIO PABHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXOoAumble  (OpPMyJIbl  JUIsl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTh OIpPENETCHUS] U MHOXKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIIOHEHLIUATIBHBIA POCT, GOopMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTaBICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
NOCJIEIOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MAaTEMaTHYECKOro aHajM3a KakK aHaiu3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 7151 peLICHUs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO MU KOMIIO3HIIMH
JIBYX (DYHKIMH, 3HATh TPOU3BOIHBIE DIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUN 3a]1a4 U3 IPYTUX yu4eOHBIX MPEAMETOB;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH: OIpPEACIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy o0ydenuss B11 KkJacceoOy4aromuics TMOMYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJbIX YUCEN, MCIOJb30BaTh NMPU3HAKU AEIMMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOYJIO, 3alKUChIBATh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAX CUHMCIICHHUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEpalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSL, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  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, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIOJb30BAaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICNICHUSI CKOPOCTH W YCKOPEHHS TIpolecca, 3adaHHOro (GOpMYJIONW WU
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOKECTBO JCHCTBUTEIBLHBIX
ypcenl. MHOTrO4JIEHEI.
PanmonansHbie ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH

Oynkumn u rpaduku. CreneHHast
(GYHKIHS C LIETbIM OKa3aTeneM
Apudmerndeckuii KOpeHb N-0i
CTEICHU.
HppaunoHanbHbleypaBHEHUS

KoanuecTrBouacoB

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

[TokazarenpHaspyHKIIHS.
[Toka3arenbHbIEypaBHEHHUS

JlorapudmuueckasipyHKIHs.
JlorapudmuueckreypaBHEeHUS

TpHUroHOMETpUYECKUEBBIPAKECHHUS
U YpaBHEHUS

10

18

22

ITocienoBaTeIbHOCTH U
MIPOTPECCUH

HenpepoiBHbIe yHKIIMH.
IIpousBoHas

[ToBTOpenue, 060061ICHNE,
CcHUCTeEMaTU3alMA3HAHUI

10

20




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



11 KJIACC

N HanvenoBanuepas1e1os u KosnyecTBouyacon JJIeKTPOHHbIE
n/n TEMIIPOrpaMMBbl Bcero Konrpoabnsiepadorsl  IIpakTuuecknepadorhbl (nepposrIc)
odpa3oBaTeIbHbIEPECYPChI
1 Uccnenosanue (byHKqu”I c 29 1
MTOMOIIbIO TIPOU3BOIHOM
2 [TepBooOpa3Hast u HHTETpAI 12 1
I'paduike TPUrOHOMETPHUYECKUX
3 byukuii. TpuroHomerpuueckue 14 1
HEPABCHCTBA
HpparmoHaibHbIe,
4 IIOKa3aTelIbHbIC U 24 1
JorapuMuUECKHUe HEPaBEHCTBA
KomruiekcHbieuncia 10
HatypanbHble u 1ienbieuncia 10
Cuctembl paluoOHAIbHBIX,
-, UppaIMOHAITBLHBIX 12 1
MOKa3aTeIbHBIX U
JOTapU(PMHUECKUX YpaBHEHUH
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpEHwMe, o606merle, 16 2
cUcTeMaTH3alUI3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KosnyecTBouyacon
Harausy JIeKTPOHHBbIeHU(POBHIEOOPA30OB
n Temaypoka Bc KoHTpo/ibHBI IIpakTHyecku
YeHwust aTeJibHbIEpeCcypChl
/ ero  epaGoThl epaboThI
n
MHO0KECTBO, OIepalyy Ha,

p pattiH Hal 1 01.09.20
MHOXECTBAaMHU U UX CBOMCTBA 93

2 JuarpammbiDitniepa-Benna 1 04.09.20

23
OcHOBHBIE TpaBHIIa H300paKCHUS Ha
HCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX

3 PEoyE P 1 04.09.20
MPSAMBIX (OTPE3KOB), CEPEIUHBI 93
oTpe3Ka
OcHoBHBIE TIpaBHIIa H300paKEHUS HA

HCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX

g PEOVE P 1 05.09.20
IPSIMBIX (OTPE3KOB), CEPEIUHBI 93
oTpe3Ka
[IpuMeHeHne TeopeTHKO-

5 MHOXECTBEHHOTO anmnapara s 1 05.09.20
pelieHns 3a1aq 23
PanmonansHbIe ynca.

6 OOBIKHOBEHHBIE U JECITUYHBIE 1 06.09.20
poOH, IPOIIEHTHI, 0ECKOHEUHBIE 23




MEPHOINIECKHE TPOOH

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, MapajlIeIbHbIX

7 07.09.20
IPSIMBIX (OTPE3KOB), CEPEIUHBI 93
oTpe3Ka
I'pad, cBs3ubIii rpad, npeacraBieHue

8 pac pa, mpex 07.09.20
3aJla4d ¢ TOMOIIBIO Tpada 23
PanmonansHble yncna.

9 OOBLIKHOBEHHEIE U JECITUYHEIE 08.09.20
JpOOH, TIPOIIEHTHI, 0ECKOHEUHBIC 23
MepUOANYECKHEe IpooH
[Ipumenenue npobeit v mpPOIEHTOB

10 P AP pot 11.09.20
JUIS pellieHus] MPUKIIaTHBIX 3a7a4 93
OcHoBHBIE TIpaBHJIa H300paKEHUS HA

WCYHKE IIOCKOCTH, TIapalIeTbHBIX

11 P P 11.09.20
IPSIMBIX (OTPE3KOB), CEPEIHHbI 93
oTpe3Ka
[ToHsATHS CTEpeOMETpHH: TOYKa,
mpsiMasi, MII0CKOCTh, TIPOCTPAHCTRO.

OcHoBHBIE TIpaBHIIa H300paKEHUS HA

12 P P 12.09.20
PUCYHKE TJIOCKOCTH, MapaljieIbHbIX 23
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
JlelicTBUTENbHBIC YHCIIA.

13  PamuonanmbHBIC U UppAITMOHATLHBIC 12.09.20
yucia 23




Apudmernueckre onepaum ¢

14 . 13.09.20
JeMCTBUTEIILHBIMU YNCIIAMU 93
ITonsaTna: nepecekaromuecs

15  miockocTu, nepeceKaromuecs npsmast 14.09.20
Y TUTOCKOCTb; IMOTYIIPOCTPAHCTBO 23

16 CreneHb (BaJIGHTHOCTb) BEPILUHBL. 14.09.20
[TyTts B rpade. Llenn u mukIIb! 93

17 Moz[ynbu JeWCTBUTENLHOIO YHUCIIA U 15.09.20
ero cBoiicTea 93
[TpuGmmxEHHBIC BEIYUCIICHNUS,

18  mpaBuia OKpyriaeHHs, MIPUKUIKA U 18.09.20
OLIEHKA pe3yJIbTaTa BEIUYUCIICHUH 23
[TonsaTHA: nepecekarommecs

19  mriockocTH, mepecekaronecs mpsamas 18.09.20
U TIOCKOCTb; MOJIYTIPOCTPAHCTBO 23
MHororpaHHuKH, U300pakeHue

20  mpocTeHmuX MpOCTPaHCTBEHHBIX 19.09.20
¢buryp, HeCyImeCTBYIOMHNX 00HEKTOB 23
OCHOBHBIE METO/IbI PELLICHHS LIENIbIX U

21 = npoOHO-palMOHAIBHBIX YPAaBHEHHUH U 19.09.20
HEPaBEHCTB 23
OCHOBHBIE METO/IbI PELLICHHS LIENIbIX U

22 = npoOHO-paIlMOHAIBHBIX YPAaBHEHHUH U 20.09.20
HEPABEHCTB 23

23 =~ MHOTrOrpaHHUKH, H300paKeHNE




MPOCTEUTIINX TPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIHUX 0OBEKTOB

21.09.20
23

I'padsl Ha mockocTu. [lepeBo

24 5 21.09.20
CIIy9aifHOTO DKCTIEPUMEHTA 93
OCHOBHBIE METOJIbI PEIICHHS LIETBIX U

25 = n1poOHO-palMOHAIBHBIX YPAaBHEHUH U 22.09.20
HEPaBEHCTB 23
MHOro4wieHsl OT OAHON MEPEMEHHOM.

26 JleneHre MHOTOYICHA HA MHOTOYWICH 25.09.20
c octatkoM. Teopemabesy 23
AKCHOMBI CTEPEOMETPUH U TICPBHIC

27 PEOMETP P 25.09.20
CIIC/ICTBUS U3 HUX

23
AKCHOMBI CTEPEOMETPUH U TICPBHIC

28 PEOMETP P 26.09.20

CJICJICTBUS U3 HUX
23
MHOTOYJICHBI C TIeITBIMH

29 26.09.20

koa¢pdunuentamu. Teopema Buera 23
. . 27.09.20

30  PemeHuecucreMIuHEHHBIXypaBHEHUI 93
AKCHOMBI CTEPEOMETPUH U TICPBHIC
cienctBus u3 HUX. CrocoOsl 3a/1aHus

31  mpsAMBIX U IUIOCKOCTEH B 28.09.20
npoctpancTBe. O003HAUCHUSATIPSIMBIX 23
U IIJIOCKOCTEN

32 | CaydvaiiHbIe SKCTIEPUMEHTHI (OTIBITHI)




U CITy4yaiiHble COOBITHSI. 28.09.20
DNeMeHTapHBIECOOBITHS (MCXOIbI) 23
33 | PemenuecucreMInHEHHBIXypaBHEHUI 29.09.20
23
Martpuna cucTemMsbl JIMHEUHBIX

34 YpaBHEHU. Onpez[eJmTeJ}L MAaTPHUIIbI 02.10.20
2x2, ero reoOMETpUYECKUI CMBICI U 93
CBOWCTBA; BEIYHCIICHUE €T0 3HAUYCHUS
N306paxkeHne ceyeHuii mupamMuibl,

Ky0a U PU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa.

35  HMBoOpakeHuenepeceuCHHSIIIOTYICHH 02.10.20
BIXIIJIOCKOCTEH. 23
PackpammBaHHEIOCTPOCHHBIXCCUCHU
Hpa3HbIMULIBETAMHU
N300paxkeHne ceyeHmnii mupamMuibl,

Ky0a ¥ IPU3MBbI, KOTOPBIC TPOXOIAT
yepe3 ux péopa.

36  M3oOpakeHuenepeceUCHHUSITIONYICHH 03.10.20
BIXIIJIOCKOCTEH. 23
PackpanmBaHHenocTpOEeHHBIXCEUECHU
Hpa3HBIMUIIBETAMU
Ompenenurens MaTPHUITHI 2X2, €T0

37 | reoMeTpHYECKHI CMBICT U CBOWCTBA; 03.10.20
BBIYHCJICHHE €TI0 3HAYCHUS 23
[TpuMeHeHHE OTPeISITATEIS TS 04.10.20

38 | pelIeHUs CUCTEMBI JIMHEWHBIX 23' '

YpaBHEHU




N300paxkeHne ceueHuil mipamMuibl,
Ky0a 1 IPU3MbI, KOTOPBIC TPOXOJIAT
yepe3 ux péopa.

39  HzoOpakeHuenepeceueHUmoaydYeHH 05.10.20
BIXIIJIOCKOCTEH. 23
PackpammBaHHeIOCTPOCHHBIXCCUCHU
Hpa3HbIMULIBETAMHU
BeposiTHOCTB CitydaitHOTO COOBITHSI.

40 BeposiTHOCTH COOBITHI B OTIBITAX C 05.10.20
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU 93
COOBITUSMH
Pemennie npukiaaHbIX 3a1a4 ¢

41 IIOMOIIB0 CUCTEMBI JIMHEHHBIX 06.10.20
ypaBHEHUN 23
Pemenne npukiagHeIx 3a1a4y ¢

42 IIOMOIIBIO CUCTEMEI JIMHEHHBIX 09.10.20
YpaBHEHUN 23
N300paxenune ceueHni mupamMuibl,

Ky0a ¥ IPU3MBbI, KOTOPBIC TPOXOIAT
yepe3 ux péopa.

43 = HM3oOpakeHuenepeceUCHHSITIONYICHH 09.10.20
BIXIJIOCKOCTEH. 23
PackpanmBaHHenocTpOEeHHBIXCEUECHU
Hpa3HBIMUIIBETAMU

a2 MeTton SHGJIOB JUTSI TIOCTPOCHHUS 10.10.20
ceueHui 93
KonTponbnas pabora:

45

PanmonanbeHble ypaBHEHUS U 10.10.20




HEPaBEHCTBA.
CucteMblITMHEHHBIXYpaBHEHUN "

23

OyHKIHS, CIOCOOBI 3aJaHUS

46 = (ynkuuu. BzaumHO 0OpaTHbIC 11.10.20
¢dbyakun. KommozunusadyHkimit 23
Meton i:neL[OBL JUISL IOCTPOCHHUS ) 12.10.20

47 cedyeHuii. CBolCTBa MepeceyeHU it 23
MPSIMBIX | IJIOCKOCTEH
BeposiTHOCTB citydyaiiHOTO COOBITHSI.

48 BeposiTHOCTH COOBITHI B OTIBITAX C 12.10.20
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU 93
COOBITUSIMH

49 I'paduk pynkumuu. dnemMeHTapHbIC ) 13.10.20
npeoOpazoBanus rpadukoB GyHKIUN 93
OO6macth ornpeiesieHust © MHOXECTBO

50  3uHauenwit pynkuuu. Hynu GpyHKImH. 16.10.20
[IpomexxyTKH 3HaK MOCTOSTHCTBA 23
Mertop ciie1oB Uit TOCTPOCHHS

51 ceueHuii. CBoOMCTBA nepeceyeHuit 16.10.20
MPSIMBIX U TTIOCKOCTEN 23
ITocTpoenue ceuenuii B nupamue,

59 KyOe 1o TpéM ToukaMm Ha pé6paux. 17.10.20
Co3naHne BBIHOCHBIX YepTeken U 23
3aITUCh MAroB MOCTPOCHUS
YérHble 1 HeYETHBIE (PYHKITHH.

53 | Ilepuoaunueckue QyHKIUH. 17.10.20
ITpomMexyTKUMOHOTOHHOCTU () YHKIIUU 23




MaxkcuMyMbl 1 MUHUMYMBI ()yHKITHH.

54 HauOosisiiee u HanMeHblIIee 18.10.20
3Ha4YCHHE (PYHKIIMU HA TIPOMEKYTKE 23
[ToctpoeHue ceueHuii B nupamue,

Ky0e 1o TpéM ToYKaMm Ha péopax.

55 Y P pebpa: 19.10.20
Co3anuie BBIHOCHBIX YEPTEXKEH U 23
3aIMCh IIaroB MOCTPOCHUS
[Tepeceuenue, 0ObeTMHEHHE
MHOKECTB U COOBITHI

56 ’ 19.10.20
MIPOTHUBOTIOJIOKHBIC COOBITHSI. 23
DopMyIacioKeHUSIBEPOSTHOCTEH
JIuneiinas, kBagpaTuuHas U JpoOHO-

57 Hat, keaap P 20.10.20
TUHEWHas QYHKIUHI

23
DJIEMEHTapHOE UCCIICIOBAHKE U

58 . 23.10.20
MoCTpOeHHEe rpaMKOB 3TUX HYHKIUN 23
[TocTpoenue ceueHuii B mupamu/e,

KyOe 1o TpéM TouKaM Ha péopax.

59 y p peop - 23.10.20
CoznaHue BBIHOCHBIX YEPTEKEH U 23
3aMuch MIaroB MOCTPOCHUS
[TocTpoeHue ceueHuit B mupamue,

KyOe 1o TpéM TouKaM Ha péopax.

60 y p peop - 24.10.20
CoznaHue BBIHOCHBIX YEPTEKEH U 23
3aMuch MIaroB MOCTPOCHUS
OeMeHTapHOE UCCIEIOBaHNE U

61 P 24.10.20

MOoCTpOeHHE IrpauKOB ITHUX QYHKIUN

23




CreneHsn C 1EJIBIM IT0KA3aTEIEM.

62 Bunom Herorona 2>.10.20
23

[ToBTOpenue mnanumerpun: Teopema

63 = 0 MpPOMOPIHOHATBHBIX OTPE3KaX. 26.10.20
[TogoOuerpeyroibHUKOB 23
VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE

64  BeposTHOCTeH. DopMyia yCIOBHON 26.10.20
BEPOSITHOCTH 23

65 CrerneHs C eNbIM [TOKa3aTeIeM. 97 10.20
bunom HeroToHna

23

CrenenHast GyHKIIHS C Ha"TypaiILHLIM 06.11.20

66 = u nenbim nokazarenem. E€cBoiicTBa u 93
rpaduk
[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B CEUCHUSAX Ha

67  BBIHOCHBIX YEpPTEXKaX. 07.11.20
HcTopusipa3BUTHATUIAHUMETPUH U 23
CTepEeOMETPUU

68 KonTponbHas padota "AKcHOMBI 07.11.20
crepeomerpun. Ceuenus" 23

69 KOHTpOJ'II)Ha"SI pa6VOTa: "CrenenHnas 08.11.20
¢bynkus. E€ croiicta u rpaduk” 93

70 Apudmernieckuii KopeHb
HaTypaJIbHOM CTENIEHU U €T0 CBOMCTBA 08.11.20




23

B3aumHoOe pacnosnoxeHue npsiMbIx B
npoctpancTBe. CKpeluBaroImuecs
npsamsble. [Ipusnaku

71 09.11.20
CKPEUIMBAIOIINXCS TPSIMBIX. 23
[TapamienpHbIENIPSIMBIC B
IIPOCTPAHCTBE
VYcioBHAs BEPOSTHOCTh. Y MHOKEHUE

72 | BeposarHocTeil. DopMyIa yCcIOBHOM 09.11.20
BEPOSITHOCTH 23
Apudmerrndeckuii KOpeHb

73 . . 13.11.20
HATYpaJbHON CTENICHH U €T0 CBOMCTBA 93
IIpeoOpa3oBaHus UUCIOBBIX

74 BBIPKCHHH, COJCPKALTUX CTCTICHH U 13.11.20
KOpHH 23
Teopema o CylieCTBOBaHUU U
€IMHCTBEHHOCTH IPAMOi
NapajuleJIbHON JaHHOU IIPSIMO,

75 MPOXOAAIIEH Yepe3 TOUKY ) 14.11.20
MIPOCTPAHCTBA U HE JIeXKallel Ha 23
JTAHHOU npsimoil. Jlemma o
nepecedeHUUITapaIIeTbHBIXTPSMBIXIT
JIOCKOCTBIO
[TapannenbHOCT TpeX MPsIMbIX.

76 Teopema o TpEx mapanenbHbIX 14.11.20
npsMbIX. Teopema o 23
CKPEUIHBAFOIINX CATIPSIMBIX

77 | Ilpeobpa3zoBaHMS YHCIOBBIX




BBIPAYKEHHI, COJIEPKALLUX CTEIIEHU U
KOpHH

15.11.20
23

[TpeoOpa3oBaHUs YHCIOBBIX

78 | BBIpaXEHUH, COACPKANINX CTCTICHU U 15.11.20
KOpHU 23
[TapannensHoe MPOSKTHUPOBAHHUE.

OcHoBHbIE CBOWCTBA NApaIEIHLHOTO

79 | TPOEKTHPOBAHMSI. 16.11.20
N306paskeHnepazHeIXpUryp B 23
NapajuIeIbHOMIIPOEKIIUU

80  ®opMynanoiHONBEPOATHOCTU 16.11.20

23
HppatnmonanbHble ypaBHEHHUS.

81 OCHOBHBIE METO/BI PELICHUS 20.11.20
UPPaLMOHAIIBHBIX ypaBHEHUI 23
HppaumroHanbHble ypaBHEHHUS.

82 OCHOBHBIE METO/IbI pEUICHUS 20.11.20
HPPALMOHATIbHBIX YPaBHEHUN 23
[enTpanbsHas npoekuus. YToui ¢

83 = conHampaBiIeHHBIMU CTOPOHAMHU. 21.11.20
YroaMmexaynpsaMbpIMUA 23
3aayn Ha JOKA3aTENbCTBO U

gq | VICCTEIOBAHNE, CBASAHHbIE C 21.11.20
pacIioyio’KeHNEM TPSIMBIX B 23
MPOCTPAHCTBE
HppatmonanbHble ypaBHEHHUS.

85
OCHOBHBIE METO/IbI pEUICHUS 22.11.20




HMPPALMOHAIIBHBIX YPABHEHUN

23

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU

86 . 22.11.20
UPPaIlMOHATILHBIX YPaBHEHUI 23
[ToHsiTUSA: MapaaeaIbHOCTh MPSIMOM 1
IUTOCKOCTH B mpocTpaHcTse. [Ipu3Hak
napajuieIbHOCTH TPSMON U

g7 P P 23.11.20
IJIOCKOCTH. 23
CaolicTBanapauieIbHOCTUIIPSMON U
TJIOCKOCTH
®dopwmynabaiieca.

88 Py 23.11.20
HezaBucumbiecoObITuHs

23
PaBHOCHIIBHBIC TTEPEXOIbI B PEIICHUH

89 P P 27.11.20
UppaIMOHAILHBIX YPaBHEHHMA 23
PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH

90 P P 27.11.20
UppaIMOHAILHBIX YPAaBHEHHH 93
I'eomeTpuueckue 3anaun Ha
BBIYHCIICHHUE U JJOKA3aTeIbCTRO,

91 | cBs3aHHBIE C MAPALICIHEHOCTHIO 28.11.20
IPSIMBIX U IIJIOCKOCTEN B 23
MIPOCTPAHCTBE
[TocTpoenue ceduenust, MPpOXOIAIIETO
gepes JaHHYIO MPSMYIO Ha YepTexe U

92 P VIO TIPAMYIO Ta HepT 28.11.20
MapajuIeILHOTO IPYTOd TIPSIMOH. 23

PacuéroTHomenuii




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUT

93 . 29.11.20
UPpaLMOHAIBHBIX YPaBHECHUN 23
CoiicTBa u rpaduk KOpHS N-0if

94 | crenenu Kak (YHKIIUM OOpATHOM 29.11.20
CTETICHH C HATypaJIbHbBIM MTOKa3aTeIeM 23
[MapannenbHas mpoeKus,

HpI/IMeHUeHI/Ie JUTS IOCTPOCHUS 30.11.20

95 | cedeHwii KyOa U mapajuIeIenuIeaa. 93
CaoiicTBanapayiesienumneaa u
TIPU3MBI
KombunaTopHoe npaBmiio

96  ymHOoxenus. [lepecTraHoBKY H 30.11.20
bakTopuain 23
CaoiicTBa 1 rpaduKk KOpHs N-oi

97 = creneHu Kak QyHKIMM 0OpaTHOU 04.12.20
CTEIIEHH C HaTypaJlbHbIM [TOKa3aTeIeM 23
KonrtponsHas pabdora: "CpoiicTBa

98  rpaduk KOpHA N-0if cTeneHu. 04.12.20
HppanmonanbHbleypaBHEHUS" 23

99 [MapannenbHbIe TUIOCKOCTH. Hpmljalm 05.12.20
MapajuIeIbHOCTH JIBYX TUIOCKOCTEH 23
Teopema o mapajuieTbHOCTH U

10 | CHMHCTBEHHOCTH MIOCKOCTH,

0 MPOXOJAIIeH yepe3 TOUKy, He 05.12.20
MIPUHAIIIEKAITYIO TaHHOW TUIOCKOCTH 23

U CJIEICTBUS U3 HEE




10

Crenenb ¢ palliOHATbHBIM

. 06.12.20

1 nokasaresieM U e€¢ CBOWCTBa 23

10  Crenens c parMoHaIbLHBIM

paitonaib! 06.12.20

2 II0Ka3aTeseM U e€ CBOHCTBa 93
CaolicTBa napajuiesbHbIX
IJIOCKOCTEH: 0 mapauieTbHOCTH

10

3 MPSIMBIX [IEPECEUEHUs IIPU 07.12.20
MepPECEYCHUH JIBYX NapaJieIbHbIX 23
IIJIOCKOCTEMN TpEThen

10 = YwmcnocoueraHwuii. 07.12.20

4 Tpeyronsuukllackans 23' '

10 Crenenb ¢ pallMOHAIbHBIM 11.12.20

5 MOKAa3aTeseM U €€ CBOMCTBA 23

10  Tloka3zartenbHas QyHKIUSA, €€

. 11.12.20

6 CBOICTBa U Tpaduk

23
CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 oTpe3Kax
MapajuIeIIbHBIX TPSIMBIX,

10 .

7 3aKITIOYEHHBIX MEKITY 12.12.20
napauieNbHBIMU MIJIOCKOCTSIMU; O 23
MepeceyeHn  MPSMOH ¢ ABYMS
napajuIeNbHBIMU MJIOCKOCTSIMU

10 = TloBropenue: reopema [Iucgaropa Ha

12.12.20

8 MIJIOCKOCTH

23




10

Hcnonb3oBanue rpaduka GpyHKIun

. 13.12.20
9 JUIS pellieHus] ypaBHEHU N 93
11 "
CIIOJIb30BaHUE rpa(pmcfl byHKIMN 13.12.20
0 JUISL pELICHUs] ypaBHEHU I 23
[ToBTOpEHMeE:
11
1 TPUTOHOMETPUANPSAMOYTOJILHOTOTPEY 14.12.20
TOJIbHHUKA 23
11
5 ®opmynabunomaHproToHa 14.12.20
23
1 [TokazarenbHbIe ypaBHEHUSI.
3 OCHOBHBIE METO/BI PELICHUS 18.12.20
MOKa3aTeIbHBIX YPAaBHEHUI 23
11 [TokazarenbHble ypaBHEHUS.
4 OCHOBHBIE METO/IbI pEIICHUS 18.12.20
MOKa3aTeIbHBIX YPAaBHEHHI 23
11 CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO 19.12.20
5 napajuiesnenuneaa
23
11 B
BIYUCIIEHHUE JUIUH OTPE3KOB B KyOe U 19.12.20
6 MPSIMOYTOJIPHOM TTapaJuIeIIeTIATIe/Ie 93
1 [Toka3zaTenbHblE YpaBHEHUS.
7 OCHOBHBIE METO/IbI pEUICHUS 20.12.20
[I0KAa3aTeIbHBIX YPABHEHUN 23
11 ~ KonTtponbHas paboTa:




8 "ITokazarenpHast PYHKIIHS. 20.12.20
[TokazaTenpHbIC YpaBHEHUS" 23

11  BrluucieHue JUIMH OTPE3KOB B KyOe U 91.12.20

9 MPSIMOYTOJIBHOM TapaJuIesIeTuIe/ie 93
Kontponbnas padora Nel: "I'padswi,

12

0 BEpPOSITHOCTH, MHOYKECTBA, 21.12.20
KOMOMHaTopuKa" 23

12 HorzipHQ)MqI/Icna. 951220

1 CaoiicTBanorapupma 93

12 .

J'Iorzipn(qucha 951220

2 CaoiicTBanorapupma 93
[lepneHMKyIAPHOCTD NPSMOM U

12 mnockoctu. [IpusHak ) 96.12.20

3 MEPIIEHUKYIISIPHOCTH TIPSIMOH H 23
IJIOCKOCTH
Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMO,

12 .

4 MPOXOAIIEH Yyepe3 TOUKY 26.12.20
MIPOCTPAHCTBA U NEPIIEHANKYISIPHON K 23
IJIOCKOCTH

12 Horeipn(i)Mchna. 97 12.20

5 CaoiictBasiorapudma 93

12 JlecaTu4HbIE U

6 HaTypajbHbIETOrapu MBI 27.12.20




23

12 TInockocTd M MEepHEeHANKYISIPHbIC UM 98.12.20

7 OpsIMbIC B MHOTOTPAaHHUKAX ) 3' '
bunapHblii ciydaitHbIi OMBIT

12 (ucmpITaHKE),yCIIEX U HEeyAa4a. 98.12.20

3 HesaBucumeblie ucneiranus. Cepust 93
HE3aBUCHMBIX UCTIBITAHUH /10 TIEPBOTO
ycrexa

12 JlecaTHYHBIE K 09.01.20

9 HaTypaJIbHBIENIOTapU (MBI 24

13 TIpeoOpa3oBaHUEBBIPAKCHUH, 09.01.20

0 coJiep KaIuXJaorapuOmpl 24

1

3 IlnmockocTy M MepHEeHANKYISIPHBIE UM 10.01.20

1 MPsIMBbIC B MHOTOTPAaHHHUKAX 24
[lepneHuKyIsp ¥ HAKJIOHHAS.

13

5 [TocTpoenue nepneHIuKyIIsIpa U3 10.01.20
TOYKH Ha NPAMYIO 24

13 = IIpeobpa3oBaHuEBBIpa)KEHUH, 11.01.20

3 COZEpIKAITIXIIOTapH (MBI o4

13 IIpeobpazoBaHuEBBIpa)KEHUH, 11.01.20

4 coJiepKaruxaorapumol o4

13 [leprneHauKymsp v HaKJIOHHAs.




5 [TocTpoenue nepneHuKyIIsIpa u3 15.01.20
TOYKHU Ha MPSMYIO 24
13 Cepus HE3aBUCUMBIX HCIBITAHUH JI0 15.01.20
6 IIEPBOIO yCcIexa 24. .
13 Jlorapudmuueckas Gynkuus, e€ 16.01.20
7 CBOICTBA U TpaduK 24. |
13 Jlorapudmuueckas ¢pyHkius, eé 16.01.20
8 cBOlicTBa U rpaduk 24. .
13 Teopema o Tpéx neprneHaUKyIApax 17.01.20
9 (npsimast u oOpaTHas) 24. .
14 Teopema 0 TpEX NEPIEHAUKYIAPAX 17.01.20
0 (npsimast u oOpaTHas) 24. .
14 Hcnonw3oBaHue rpaduka GyHKIHH 18.01.20
1 JUIS pellieHus] ypaBHEHU N 24
14 Hcnons3oBanue rpaduka QyHKIUN 18.01.20
2 JUIS pellieHus] ypaBHEHU N 24. |
;4 z;(I)/IHMC)K)IyCerIHI/IBa}OHH/IMI/ICﬂHpHM 22.01.20
24
14 CepusHe3aBuCHMMBIXHCIIBITAHUIBEpHY 22.01.20
4 T

24




Jlorapudmmuueckue ypaBHEHUSI.

é4 OCHOBHBIE METO/IbI pEIICHUS 23.01.20
Jorapu(MUUECKUX ypaBHEHUI 24
Jlorapudmuueckue ypaBHEHUSI.

14

6 OCHOBHBIE METO/IbI pEIICHUS 23.01.20
Jorapu(pMUUECKUX YpaBHEHUN 24

14 [Touck nepreHAUKYISIPHBIX MPSIMBIX C

7 IIOMOUIBIO NEPIIEHIUKYIISIPHBIX 24.01.20
IJI0CKOCTEN 24

14

3 OpTOroHaJIbHOECNIPOEKTUPOBAHUE 24.01.20

24
Jlorapudmudeckue ypaBHEHUSI.

14

9 OCHOBHBIE METO/BI PELICHUS 25.01.20
Jorapu()MUYECKUX ypaBHEHUI 24

15  PaBHOCHWIbHBIE IEPEXOAbI B p?HIeHI/II/I 95 01.20

0 JorapuMUIECKUX ypaBHEHUI 24

15 [Toctpoenue ceuenunii kyoa, MpuU3Msl,

1 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO 29.01.20
OpPTOTOHAJILHOM MPOEKINH 24

15  Cayyaiinbsiii BBIOOp U3 KOHEYHOMH

2 CO]::ﬁ)quHHOCTI/I ’ 29.01.20

24

15  PaBHOCHIIbHBIE TEPEXO/IBI B PEIICHUU 30.01.20

3 Jorapu(pMHUUECKUX YpaBHEHUN 24

15  KonTtponbHas paboTa:

4 "Jlorapudmuueckast ¢yHKITHS. 30.01.20




Jlorapudmudeckue ypaBHeHUS" 24

15 [TocTpoenue ceuenuii kyoa, MPU3MBI,

5 [IpaBWJIbHON MUPaMUbI C IIOMOILBIO 31.01.20
OpPTOTOHAJIBLHOM MPOEKIINH 24
CumMMeTpHs B MPOCTPAHCTBE

15 .

OTHOCHUTEIEHO HJIOCKOUCTI/I 31.01.20

6 [TnockocTucummeTpuii B 24
MHOTOTpaHHUKAX

15
CuHyc, KOCUHYC, TAaHTE€HC U 01.02.20

7 KOTaHT€HC YHCIIOBOTO apryMeHTa 24

15 C

UHYC, KOCUHYC, TAHTEHC H 01.02.20

8 KOTaHT€HC YHCIIOBOTO apryMeHTa 24
[Tpu3Hak neprneHIuKyIIPHOCTH

15 .

9 MPSIMOM U TUTOCKOCTH KaK CJICJICTBUE 05.02.20
CUMMETpUU 24
[IpakTuueckas pabota c

16
HCIIOIB30BAaHUEM DJICKTPOHHBIX 05.02.20

0
Ta0IHIL 24

16 A

PKCHUHYC, apKKOCUHYC U apKTaHTE€HC 06.02.20

1 YHICIIOBOTO apryMeHTa 24

16  ApxcuHyc, apKKOCHHYC M apKTaHTE€HC

06.02.20

2 YHCIIOBOTO apryMeHTa 24

16 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

3 PaccTOSTHUN OT TOYKH JIO TIOCKOCTH 07.02.20




24

16 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér 07.02.20

4 pPacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH "

16 Tpuronomerpudeckas OKpy>KHOCTb,

5 ompe/ieJICHUE TPUTOHOMETPUUECKHUX 08.02.20
(GyHKIMI YKMCIOBOTO apryMeHTa 24
Tpuronomerpudeckas OKpy>KHOCTb,

16

5 oTpeieNIeHue TPUTOHOMETPUIECKHIX 08.02.20
(GyHKIMI YKMCIOBOTO apryMeHTa 24
Crnioco0sbl OIyCTUTh

16

7 NEPIEeHIUKYJIAPbl: CHMMETPHS, CIBUT 12.02.20
TOYKH I10 MapauIeIbHON MIPAMOI 24

16 Crnydaiinasi BeJIMUMHA.

3 Pacnipenenenue BepoaTHOCTEH. 12.02.20
JuarpamMma pacrpeiesieHust 24

;6 OcHOBHBIETpUTOHOMETpUYECKHEHOpM 13.02.20
VITBI o4

éL)? }?;:OBHBIeTpI/IFOHOMeTpI/I‘{eCKI/Ie(I)OpM 13.02.20

24

17 CnBur o HenapannemzHon MIPSIMOH, 14.02.20

1 M3MEHEHHE PACCTOSHUM o4

17 KonTponbhas padota "B3aumnoe

5 PaCIOJIOKEHUE TIPSIMBIX U TUIOCKOCTEH 14.02.20
B IIpocTpaHcTee"” 24




:2;7 S::IOBHBIeTpI/II‘OHOMeTpI/I‘{eCKI/IC(bOpM 15.02.20
24
317 }?Jf;OBHBIeTpI/II‘OHOMeTpI/I‘{eCKI/IC(bOpM 15.02.20
24
[ToBTOpEHME: Yroa MEeXAy IPSIMbIMU
17  Ha mIOCKOCTH, TPUTOHOMETPUS B 19.02.20
3) IIPOU3BOJILHOM TPEYTOJIbHUKE, 24
TeopeMa KOCHHYCOB
Onepanuu HaJ CIly4ailHbIMU
17  BenuuuHaMH. rvIpI/IMepLI 19.02.20
6 pacmpeeeHui. 24
bunapnasciyyaiiHasBeIMuMHa
17 IIpeobpazoBaHUETPUTOHOMETPUUYECKU
7 X]?I.)Llpa)II)(GHI/Iﬁ ’ ’ 20.02.20
24
17 IIpeobpazoBaHUETPUTOHOMETPUUECKU
8 X]?I.)Llpa)II)(GHI/Iﬁ ’ ’ 20.02.20
24
[ToBTOpEHME: yrom Mexay
17
9 CKPEILMBAIOIUMUCS IPSIMBIMU B 21.02.20
IIPOCTPAHCTBE 24
I'eomeTpuueckue MeTo b1
18
0 BBIYMCIICHHS YTJIa MEXKTY TIPSIMBIMH B 21.02.20
MHOTOTpaHHHUKaX 24
18  IIpeoOpa3oBaHHETPUTOHOMETPUUECKU
1 XBBIpa)KEHUN 22.02.20




24

18  IIpeoOpa3oBaHUETPUTOHOMETPUIECKU
2 X]fInIpa)II)(GHI/Iﬁ ’ ’ 22.02.20
24

18 HByrE)aHHBII/I yroi. CBOHCTBO 96.02.20

3 JMHEWHBIX YTJIOB ABYTPAHHOIO yriia 24

18  T'eomerpuueckoepacnpe/ieicHue. 96.02.20

4 bunomuanpHOEpacpeaeIcHue 24

;8 PelileHHeTpHmHOMeTpnquKHxypaBHe 97.02.20
HUI 24

28 PelileHHeTpHmHOMeTpnquKHxypaBHe 97.02.20
HUI o4

18 [leprieHAMKYNIApHBIE IIIOCKOCTH.

7 CBoiicTBa B3aMHO 28.02.20
MEPIIEHIUKYIISPHBIX TUIOCKOCTEH 24
[Tpu3Hak nepneHIuKyIIpHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSAMOK

18 .

3 MepEeCeUeHMs ABYX IIIOCKOCTEN 28.02.20
NIEPIEHIUKYIJIIPHBIX TPEThEN 24
TUTOCKOCTH

18  PemeHueTpuroHOMeTpUYECKUXYPABHE 29.02.20

9 HUH 24

19  PemeHneTpUrOHOMETPUYECKUXYPABHE

0 HUH 29.02.20




24

[IpsimoyTrobHBIN TTapasuieIenuIe]T;

19 KyO; u3MepeHusi, CBOicTBa 04.03.20
MPSIMOYTOJIBHOTO MapajuIesenume1a 24
Maremarnueckoe 0XuaaHue

19  cay4aifHOM BEIIMYHHBI. COBl\jIeCTHoe 04.03.20

2 pacnpezeneHue AByX CIydalHbIX "
BEJINYMH

:139 E;IIJ;eHHeTpHrOHOMeTqueCKnypaBHe 05.03.20

24
19 E;II;IGHHeTpI/IFOHOMeTpI/I‘-IeCKI/IXypaBHe 05.03.20
24
Teopema o nuaroHaiu

19

5 MPSIMOYTOJIBHOTO TapajuIesIenuIe1a u 06.03.20
CJIEJICTBUE U3 HEE 24
CrepeoMeTpruyecKkHe U MPUKIaTHbIC

19 3aJla4d, CBA3aHHbIE CO B3aMMHBIM 06.03.20

6 pacIioyioKeHNEeM MPSIMBIX U o4
TUTOCKOCTH

%9 E;I;IleHHeTpI/IFOHOMeTpI/I‘IeCKI/IXYpaBHe 07.03.20

24
KonrposnsHas paboTa:

19

3 Tpuronomerpruyeckue BeIpaXXeHUs U 07.03.20
TPUTOHOMETPHYECKUE YpaBHEHUS" 24

19 [ToBTOpEHME: CKpPENTMBAIOIIAECS




9 MpsIMbIE, MapajuIeNIbHbIC TIJIOCKOCTH B 11.03.20
CTaHJAPTHBIX MHOTOTPaHHUKAX 24
HesaBucumeble ciydaiiHbIe BETUYHHEI.

CBoliCTBa MAaTEMaTHYECCKOTO
20
0 OXKHJTaHUS. 11.03.20
MareMaTHueCKOC0KUJaHNEOMHAPHOI 24
CIIy4aiiHOMBEINYHHBI
20 ITocneqoBaTeIbHOCTH, CIIOCOOBI
1 3aJIaHus [10CJICAOBATEIILHOCTEH. 12.03.20
Meto MareMaTHYECKON MHIYKIIMU 24
20 MOHOTOHHBIE ¥ OTPAaHUYCHHBIC
5 IocJe1I0BaTeIbHOCTH. McTopus 12.03.20
aHaM3a OCCKOHEYHO MaJIbIX 24
[Tapa nmapanienbHBIX TUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX,
20
3 paccTosHUE MEXTY 13.03.20
CKPEUIMBAIOIIUMHUCS IPSIMBIMH B 24
MIPOCTBIX CUTYAITUAX
20 PaccTositHre OT TOYKH JI0 IIJIOCKOCTH, 13.03.20
4 paccTosiHue OT MPSIMOM J0 TUIOCKOCTH 5 4' '
20
5 ApudmeTnueckasnporpeccus 14.03.20
24

20

6 ['eomerpuueckasmporpeccust 14.03.20
24

20  BbluMcieHHe pacCTOSHUN MeXITy




7 CKPEUIMBAIOIIUMHUCS MPSIMBIMU C 18.03.20
MTOMOIIIbIO TIEPIIECHANKYIISIPHON 24
IJIOCKOCTH
MatemaTuueckoe OXKHIaHnue

20

3 reOMETPHUECKOT0 U ONHOMHUAIBHOTO 18.03.20
pacrpeesieHui 24

20 b 0

€CKOHEYHOYOBIBAIOIIATEOMETPUIECC 19.03.20

9 KasIporpeccus

24
21 C 0 0 i
ymma eCKOHC:IHO yOBIBaromIei 19.03.20

0 reOMEeTPUUYECKOI Mporpeccuu 24
Tpéxrpanusiii yroi, HepaBEHCTBA JIJIs

21 .T
TpeXrpaHHbIX yrioB. Teopema 90.03.20

1 [Tudaropa, TeopeMbl KOCUHYCOB U 24
CUHYCOB JIJIsl TPEXTPAHHOTO yTiia

21 . DO i :

JIEMEHTBI CPEPUUECKON reOMEeTPUHI 20.03.20

2 reoJie3nYecKue JTMHUU Ha 3emiie 24

21 JIMHENHBIN U SKCIOHEHIMATIbHBIN

3 poct. Uucno e. Dopmyia cIoxHBIX 21.03.20
MIPOLIEHTOB 24

21 JInHeNHBIN 1 SKCIIOHEHIIUAIbHBIN

4 poct. Uucno e. Dopmyia caoxHBIX 21.03.20
MIPOLIEHTOB 24
Hcnonk30BaHue IpOrpeccuu st

21

5 pelieHus: peaibHbIX 3a7a4 01.04.20
IIPUKJIAHOTO XapaKTepa 24




21

Konrponsnas pabora:

01.04.20
6 "[locnenoBarenbHOCTH U TIporpeccun’ 24
21 Jlucmepcus u 02.04.20
7 CTaHJAPTHOCOTKIOHEHUE o4
gl K;C};TI:)OHBH?;;I pabota "YTieI 1 02.04.20
TOSTHUS
P 24
Sl I;e()l‘;i}f;[:BHHe GYHKIIUU U UX 03.04.20
24
22 Touka pasprbiBa. AEI/IMHTOTLI 03.04.20
0 rpadukoB QpyHKINH 24
22 | Tlpusma. [Ipsimast u HaKIIOHHAS 04.04.20
1 npu3mel. [IpaBunbHasIIpH3Ma 24
22  Jlucnepcus 6I/IH?pHOI/I ciIy4aiHOMI 04.04.20
2 BeMuMHBI. CBOHCTBA TUCTIEPCUN 24
52 OCBoeI/;CTeBa (GyHKLIMH HETIpephIBHBIX Ha 08.04.20
TpEe3K
P 24
ZZ g:o;i?a (GyHKIMN HETIPepBhIBHBIX Ha 08.04.20
p 24
22 | Tlpsmoili mapaienenue],




5 MPSIMOYTOJIBHBIH Mapajuieenunesn, 09.04.20
KyO 24
22 B .
BIHyKJIBIejV[HOI‘OI‘paHHI/IKI/I 09.04.20
6 Teopemaldiinepa
24
;2 l\/ieTaoz:: I/ICHTepBaJIOB JUTSI pereHust 10.04.20
HEPaBCHCTB
p 24
22 HMeeTa(:; ::[”ll;epBaHOB JUIS pelleHus 10.04.20
P 24
Brimykisie MEHOTOrpanHukd. Teopema
22 .
9 Oiinepa. [IpaBuiibHbIE U 11.04.20
MOJTYTIPaBHIbHBIE MHOTOTPAHHUKH 24
93 MaremMaTnueckoe 0KHIaHHE
0 MIPOU3BEACHUS U AUCTIEPCHS CYMMBI 11.04.20
HE3aBUCHMBIX CITy9aiHBIX BEJTHUNH 24
iB l\/ieTaoI; I/I:TepBaJ'IOB IUISL pELICHUS 15.04.20
HEPaBCHCTB
P 24
23 HpI/IMerHI/Ie CBOWCTB HETIPEPBIBHBIX 15.04.20
2 (GyHKUIMN 1715 pelieHus 3a1a4 24
23 = KoHurponbHaspabora 16.04.20
3 "MHororpanHuku"
24
23 | TlonsaTue BeKTOpa Ha TIOCKOCTH U B
4 MIPOCTPAHCTBE 16.04.20




24

23 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
. 17.04.20
5 (GyHKUIMN 1715 pelieHus 3a1a4 o4
23 gepia;; Z BTOpas MPOU3BOIHBIC 17.04.20
YHKH 24
23
CymMmaBeKTOpOB 18.04.20
7
24
[IpakTuueckas padbora c
23
WCII0JIb30BAaHUEM DJICKTPOHHBIX 18.04.20
8
TadJIuI 24
23 | Ompenencuue, ) ) 99 04.20
9 reOMETPHYECKUHCMBICITTPON3BOTHOM o4
24 Onpez[eneHUHe, ) 99 04.20
0 (U3NIECKUHCMBICIITPON3BOTHOM o4
24
Pa3nocTeBEKTOPOB 23.04.20
1
24
24
5 [IpaBunonapasienenunena 23.04.20
24
24 = YpaBHEHHE KacaTelbHOH K rpaduky 94.04.20
3 byHKIAN

24




24 i
. ;;paiH::Ie KacaTeJIbHOHU K TpaduKy 94.04.20
YHKH 24
24
5 YMHOKEHUEBEKTOPAHAYHUCIIO 25.04.20
24
Jlucriepcusi ONHOMHATBHOTO
24 | pacnpenenenus. [Ipakruueckas 95 04.20
6 paboTa ¢ UCIoJIb30BaHUEM o4
AJIEKTPOHHBIX TaOJIHIL
34 1:IpOI/ISBO,I[HLIGBJIeMeHTapHLIX(byHKHI/I 02.05.20
i
24
E234 ;IpOI/ISBO,I[HLIGBJIeMeHTapHLIX(byHKHI/I 02.05.20
24
24 Pasnoxxenne BekTopa 1mo 6azucy Tpeéx
9 BEKTOPOB, HE JIKAIUX B OJTHOU 06.05.20
MIJIOCKOCTH 24
25 CKaJsIpHOETIPOU3BEICHUE 06.05.20
0 PHOCIIP A 24
25  IlpousBonHas CyMMBHI, Hp0H3BeILteHH, 07.05.20
1 JaCTHOTO M KOMITO3HUIINU ()yHKITHIT 24
25 | IIpousBojHasi CyMMBI, npommneimﬂ, 07.05.20
2 YaCTHOTO M KOMITO3UIIUU ()yHKITHI 24
25 | BerumcieHue yriia Mexy BEeKTOpaMu




3 B IIPOCTPAHCTBE 08.05.20
24

25 = OO6oOmenue u ) 08.05.20

4 cUCTeMaTU3alUsI3HAHUI o4

25  IlpousBoaHas CyMMBbI, HpOI/ISBeI[CI;II/I}I, 13.05.20

3) YaCTHOTO ¥ KOMITO3UIIMU (QyHKINUN 24

25

5 Konrponbraspabora: "[IponsBoanas" 13.05.20
24

25 .

7 [Ipocreiimme3anaun ¢ BEKTOpaMH 14.05.20
24

25 = HWroroas koHTpoJsbHas padora [10 14.05.20

8 IT'EOMETPUN
24

o5 [ToBTOpenue, 060061IeHNE,

9 CHCTEMATH3aIMs 3HAHUI: 15.05.20

"VpaBHeHus" 24

26

0 HTorosasikoHTpobHasspaboTa 15.05.20
24

26 [ToBTOpeHwUe, 0606meH1fe, 16.05.20

1 cucTeMaTu3anus 3HaHui: "OyHkuun" 24

26~ KontpombHas padoTa Ne2:

2 "Ucnbitanus beprymnun. CrnyJaifHbie 16.05.20




BEJIMYMHBI U pacnpezeneHus”

24

26 HOBTOpeHI/Ie,O606IJ_IeHIfe, 1 20.05.20

3 CHCTEMAaTH3alUI3HAHU I o4

26 [ToBTOpEHME, 0606H_ICH316, 1 20.05.20

4 CUCTEMATHU3ALUI3HAHUN 24

26 .

5 [Ipocreiimme3anaun ¢ BEKTOpaMH 1 21.05.20

24

26 O6O6HUIGHI/I€ W CUCTEMaTHU3alAs 1 91.05.20

6 suauui [EOMETPUS 24

26 O000111eH1E U CUCTEMATHU3ALIIS

y sgaauii BEPOATHOCTL U 1 22.05.20
CTATUCTHUKA 24

26 O000I11IeHIE U CUCTEMATU3AIUS

3 sgagnii BEPOJATHOCTH U 1 22.05.20
CTATUCTHUKA 24

26 O0001IeHE U cUCTEMAaTU3 AU

9 sHanuit [EOMETPUA 1 22'05'20

27 O000111eHIE ¥ CUCTEMATHU3AIIs

0 snanuii T[EOMETPUA 1 ;2'05'20

OBIIEE KOJIMYECTBO YACOB I10 27 15
ITPOT'PAMME 0




11 KJIACC

Ne KosanyecrBoyacos
Haranzy JIeKTPOHHBbIeHU(POBHICOOPa30OBa
n  Temaypoka Be Konrpoubnbie  IIpakTuyeckue
YeHHUs TeJbHbIEPECYPChI

/ ero  padoTbl padoThI
n

[Ipumenenne npou3BOHON K

UCCIIeIOBAaHUIO (PYHKIMIA Ha 1

MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeneHne Mponu3BOIHON K

UCCIe0BaHMI0 (GYHKIIHH Ha 1

MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K

UCCIeIOBaHMIO (PYHKIIMH Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K

UCCIIEIOBaHHIO (PYHKIIMM Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K

UCCIIEIOBaHMIO (QYHKIIMM Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K

UCCIIeIOBaHUIO (PYHKIMH Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxxnenne HanOoJIbIIero u

HAaUMEHBIIIETO 3HAUEHUS 1

HeNpepbIBHON (YHKIUU HA




OTpe3Ke

10

11

12

13

Haxoxnenune HanOompIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAYCHHS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnaenue HaubombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxaenue HanOoIbIIero u
HaMMEHBLIETO 3HAYECHUs
HenpepbIBHON (GYHKLIMHU HA
OTpe3Ke

Haxoxxnenne HaunOobIIero u
HAaUMEHBIIIETO 3HAYEHUS
HenpepbIBHON (GYHKLIUHU HA
OTpe3Ke

[IpuMeHeHne Mpou3BOHON [
HaXO0XACHNS HaWIyqIlEero
pelIeHns B IPUKJIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOTHOM JJIs
HaxO0KJICHUS HAWJTY4IIeTro
perieHus B MPUKIIAIHBIX 3aa9ax

15

[Ipumenenne npou3BOIHOM JUIs




OTIpeIeNIEHUs] CKOPOCTH U
YCKOPEHHS Tpoliecca, 3aIaHHOTO
dhopmynoit uiu rpagukom

[IpuMeHeHne Npou3BOJHON IS
OIIpEIEJIEHUs] CKOPOCTH U

16 YCKOpEHHUS Ipoliecca, 3a1aHHOTO
dhopmymoit uim rpagukom

17 Kommozumusdyakmit

18 Komnozunusdyuxuit

19  KommnozunuspyHKuui
I'eomerpuueckue oOpassl

20 ypaBHEHU Ha KOOPJIWHATHOM
TUIOCKOCTH
I'eomeTrpuueckue o6passl

21 ypaBHEHU Ha KOOPAUHATHOM
IJIOCKOCTH
KonTponbhas pabora:

22 "UccnenoBanue QyHKIHI C
TTOMOIIIBIO TTPOU3BOAHOM"
[TepBooOpaznas,

23 OCHOBHOECBOWMCTBOIIEPBOOOPA3HBI
X
ITepBooOpazHbIe H1eMEHTAPHBIX

24 ¢bynkuuit. [IpaBuia HaxXoxKAEHUSA
epBOOOPaA3HBIX
ITepBooOpazHbIe HIeMEHTAPHBIX

25 ¢bynkuuid. [IpaBuia HaxXoXKAEHUSA

NepPBOOOPA3HBIX




26

Hurerpai.
['eomeTpuyeckuiicMbICIUHTETpajIa

27

28

29

Brrunciienue onpeneséHHOro
uHTerpaia no popmysne Herorona-
JleiitOHuma

Brruncnenue onpenenéHHOro
uHTerpana no gopmyne Horotona-
JleiitOHuma

[Ipumenenue uHTErpana Juis
HAXO0XACHUS IJIOMIAAEH TIIOCKUX

¢uryp

30

[IpuMeHeHne nHTErpasa U1
HaX0XJIeHUs 00BEMOB
TFEOMETPUUYECKUX TEI

31

32

33

[Tpumepsipemenuiinnddepennna
JIbHBIXYPaBHEHUN
[Tpumepsipemenuiianddepennna
JIbHBIXYpaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE
peabHBIX MPOLECCOB C MOMOILBIO
muddepeHIranbHbIX ypaBHEHUH

34

KonTponbhas pabora:
"[lepBoobOpa3nas u unTerpan”

35

36

Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpapuKu
Tpuronomerpuueckue GyHKIUH,
UX CBOICTBa U rpaduku

37

Tpuronomerpuyeckue GyHKIHH,




UX CBOICTBa U rpaduku

38

39

Tpuronomerpuueckue GyHKIIH,
UX CBOICTBa U rpaduku

Tpuronomerpuyeckue GyHKIHH,
UX CBOWCTBA U rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPAaBHEHUU
C IOMOIIIBIO TPUTOHOMETPHIECKOMN
OKPY>KHOCTH

41

OT10op KOpHE
TPUTOHOMETPUUECKHUX ypaBHEHUN
C IIOMOIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHUU
C IIOMOIIIBIO TpHFOHOMeTpH‘-IeCKOﬁ
OKPYKHOCTH

43

44

45

OT10op KOpHEi
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

PeI_HeHHeTpHFOHOMeTqueCKHXHe
PaBCHCTB

PCI_HCHI/IeTpI/II‘OHOMeTpI/I‘-IeCKI/IXHC
PaBCHCTB

46

47

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBEHCTB

PCI_HCHI/IeTpI/II‘OHOMeTpI/I‘-ICCKI/IXHe




PaBEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPUYECKHUX (DYHKIIHIA.

48 TpuroHomeTpuiyecKkrueHEpaBEHCTB
a"

49 OcHOBHbBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PETLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PETLICHUS
norapu()MUUYECKUX HEPABEHCTB

54 OCHOBHBIE METOJIbI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IBI PETICHUS
UppaIMOHATFHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEeIICHUS
UppaloHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PETICHUS
UppaloHaIbHBIX HEPABEHCTB

60  OcHOBHBIC METOMBI PEIICHUS




HMPPALMOHAIIbHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus

61 UPPaIMOHATILHBIX YPaBHEHUI
62 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI
63 I'paduueckue METOIbI PELICHHUS
II0Ka3aTEeNIbHBIX YPABHEHUM
64 I'padmueckue MeToabl pemeHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'pacdmueckue MeToabl pemeHus
norapu()MUUECKUX ypaBHEHUI
66 I'padmyeckue MeToabI pemicHUs
norapuMUIECKUX HEPABEHCTB
67 I'padmueckue MeToabl pemeHus
norapuMUIECKUX HEPABEHCTB
I'padmueckue MeToAbI perieHus
68 MOKa3aTeNbHBIX U
norapu(MUYECKUX ypaBHEHUI
I'padmyueckue MeTOABI perIeHUS
69  moka3aTeNbHBIX U
norapuMUYECKUX ypaBHEHUI
I'padmyueckue MeTOABI pelicHUS
70  ToOKa3aTeNbHBIX U
Jorapu(MUIECKUX HEPABEHCTB
I'padmyeckue MeToAbI perieHus
71 MOKa3aTeNbHBIX U
Jorapu(MUIECKUX HEPABEHCTB
72 Konrponbnas pabora:




"UppanmoHanbpHele,
MoKa3areiabHbIe U
norapudMudeckue HepaBeHcTBa"

73

KommnekcHeie uncia.
Aunrebpanueckas u
TpUTrOHOMETpHYeCKast (popMBI
3aMnMucy KOMIUIEKCHOTO YHciia

74

KommiekcHble uncia.
AnreOpanyeckas u
TpUTOHOMETpHUIECKast GOpMBI
3aIIMCU KOMIUIEKCHOTO YHClia

75

76

ApudmeTrueckue ornepaium ¢
KOMILUIEKCHBIMH YHCTIAaMU

ApudmeTrueckue orneparum ¢
KOMIUIEKCHBIMU YHCIIAMHU

77

N3o0pakeHne KOMIIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

78

79

80

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oi
CTEIEHU U3 KOMIUIEKCHOI'O YHCIIa
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKCIIa

81

[IpuMeHeHne KOMIUIEKCHBIX
YUCEJ JIJISl PeIIeHUs PU3NIECKUX
Y TEOMETPUYECKUX 3a]1a4




KonTtponsHaspaboTa:

82 \ "
KomriekcHpieuncia

83 = HarypanpHble u Lenbleyucnia

84 HarypanbHble u 1ienpleuucina

85 IIpuMeHeHne pu3HaKOB
JETUMOCTH LIEJIbIX YHCEIT

86 [IpumeHeHue MpuU3HaKoOB
JIEIMMOCTH LIEJIBIX YHCe
[IpuMeHeHne npu3HaKoB

87 JenumocTu nenbix uncena: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

88  memumoctu nensix ucer: HOI u
HOK
[IpuMeHeHne pu3HaKoB

89 JIEJIUMOCTH IEJIBIX YUCEII: OCTATKH
0 MOJTYJTFO
[IpumeHeHne MpU3HAKOB

90  meTMMOCTH UENBIX YHCEI: OCTATKU
0 MOJTYJTFO
[IpumeHeHne MpU3HAKOB

01 JENMMOCTH LIEJIBIX YHCE:
anroput™ EBKimaa 11 pemeHus
3a/1a4 B LIEJIBIX YMCIIaX

92 Kontponbras padota: "Teopust
Lenbix yucen"

93 Cucrema 1 COBOKYITHOCTh

ypaBHeHUM. PaBHOCHITbHBIE




CHUCTEMBI U CUCTCMbI-CIICACTBHUA

94

95

96

Cucrema v COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

OcHOBHBIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEM
paloHaIbHBIX YPaBHEHHI

OcHOBHBIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEH
UppalMOHANIBHBIX YPaBHEHUI

97

OcHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
IIOKa3aTeIbHBIX YPABHEHUI

98

99

10

OcCHOBHBIE METOBI PELLICHUS
CUCTEM U COBOKYIHOCTEH
ITOKA3aTENIbHBIX YPABHEHUI

OCHOBHBIE METO/IbI pEUIECHUS
CUCTEM U COBOKYIHOCTEN
Jorapu(PMUYECKUX YpaBHEHUM

OcHoBHbBIE METOJbI PCHICHUS

CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUUECKUX ypaBHEHUN

10

[IpuMeHeHne CHCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3aJa4
U3 PA3JIMYHBIX 00JIacTel HAYKU U
peanbHON JKU3HU, UHTEPIIpETaLUs
[IOJIyYEHHBIX PE3YJILTATOB

10

[IpuMeHeHne cucTeM K pEelIEHUIO




MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y
U3 pa3aNyHbIX 00JacTel HayKu U
peasIbHOM JKU3HH, HHTEPIIPETALIUS
MOJIYYEHHBIX PE3yJIbTaTOB

IIpuMeHeHre HEpaBEHCTB K
PELICHUIO0 MaTEMAaTUYECKUX 3a/1a4

10 Y 3aJ1a4 U3 Pa3IUIHBIX 00JacTei

3 HAyKH U pealibHOM JKU3HH,
WMHTEPIPETAIMS TOTYIeHHBIX
pe3yNbTaToB
Kontposnbnas pabora: "Cucrtemsi

10 = panuoHaNBHBIX, UPPALIMOHAIBHBIX

4 MOKa3aTeNbHBIX U
norapu(MUUECKUX ypaBHEHUI"

10 = PammonanbHBICypaBHEHHUS C

3) napameTpamu

10 PannonansHbIeHEpaBEHCTBA C

6 napameTpamu

10 PanmoHanbHBIECHCTEMEI C

7 napaMeTpamu

10 UppanmonanbHbie ypaBHEHHUS,

8 HEpaBEHCTBA C TTapaMeTpaMu

10 = HppaunoHaJbHBIECHCTEMBI C

9 napameTpamu

11 IlokazarenbHblE ypaBHEHUS,

0 HEPaBEHCTBA C TapaMeTpaMHu

11 [TokazaTenbHBIECUCTEMBI C

1 rapameTpamu




11 = Jlorapudmuyeckue ypaBHEHHS,

2 HEPaBEHCTBA C apaMeTpaMu

11 JlorapupMrUUECKuECHCTEMBI C

3 napameTpamu

11 TpuronomeTpuueckrueypaBHEHH

4 C mapaMeTpaMu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a C mapaMeTpamu

11 TpUroHOMETPUUYECKUECUCTEMBI C

6 napameTpamu
[Toctpoenue u uccienoBaHue

11 MaTeMaTHYEeCKUX MOJEIIEH

7 pEAbHBIX CUTYallUN C TIOMOIIIBIO
YPaBHEHUH C ITapaMeTpamu
[TocTpoenue u uccienoBaHue

11 | MATeMATHecKuX Mojienei

3 peanbHBIX CUTYAIMH ¢ TOMOIIBIO
CHCTEM YpaBHEHUI ¢
napamMeTpamu
ITocTpoenue u uccienoBaHue

11 | MATeMATHecKuX Mojenei

9 peanbHBIX CUTYAIMH ¢ TOMOIIBIO
CHCTEM YpaBHEHHII ¢
napameTpamu

12 KonrtponbHas pabdora: "3anaun ¢

0 napaMmerpamu”

12 [ToBTOpenue, 0600MIIEHNE,

1 cHCTEeMaTH3aInsI 3HAaHUH:




"VpaBHeHus"

[ToBTOpeHME, 0000IIECHNE,

;2 CHCTEeMaTH3alus 3HAHHI:
"VpaBHeHus"
[ToBTOpeHME, 0000IIECHNE,

12 CUCTEMAaTHU3aNI SHAHUN:

3 "YpaBHeHHS.
CucremplypaBHEeHUN"

12 [ToBTOpeHME, 0000IIECHNE,

4 cUCTeMaTu3alus 3HAHHMH:
"HepaBenctna"

12 [ToBTOpeHue, 06001EeHNE,

5 cUCTeMaTu3alis 3HAHHMH:
"HepaBenctna"

12 [ToBTOpeHue, 06001IEeHNE,

6 cucTeMaTu3als 3HaHuH:
"HepaBencrsa"

12 [ToBTOpenue, 060061IeHNE,

; CHCTEMaTH3aINsI 3HAaHWH:
"[Ipon3BojHas u €€ npuMeHenue"

12 [ToBTOpenue, 060061IeHNE,

3 cUCTeMaTHu3alvs 3HAHHH:
"IIponsBonHas u €€ npuMeHeHue"

12 [ToBTOpenue, 060061IeHNE,

9 cUCTeMaTHu3alus 3HAHHH:
"IIpon3BoHas u €€ npuMeHeHue"

13 [ToBTOpenue, 0600MIIEHNE,

0 CHCTEMATH3AINS 3HAHWIA:




"NHTerpan u ero npuMeHeHue"

[ToBTOpeHME, 0000IIECHNE,

13 .
1 CHCTEMAaTHU3alMs 3HAHUM: 1
"OyHkuun"
13 [ToBTOpeHue, o600IIEeH e,
5 CHUCTeMaTHh3alvs 3HAHHMH: 1
"®yukuun"
13 [ToBTOpeHME, 0000MIECHNE,
3 cUCTeMaTu3alis 3HAHHMH: 1
"OyHKuMKn"
13
4 HroroBasikoHTpoibHasipaboTa 1 1
13
5 HroroBaskoHTpoabHasIpadboTa 1 1
13 [ToBTOpeHME, 0000IIECHNE, 1
6 CUCTEMaTH3aIUA3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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