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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TIIPOTpaMMe CpeaHero oOmiero oOpa3oBaHWS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHUSI BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE O0ydYalolUXCcsi Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIUIUINH. B pamkax maHHOrOo y4eOHOTO Kypca o0OydYaromniuecs OBIIAICBAIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHON Hayku, KoTopas (QopMyaupyeTr CBOU
JOCTHKEHUSI B MAaTEMaTHYECKOM opMme.

VYuebHblii Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalh3a 3aKjia/IbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHUHU, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIMN Pa3BUTHS YKOHOMUKHU U OOILIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEMaTUYECKOTO aHaju3a pa3BUBAECT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBATh
YTBEPKIAEHUS C MOMONIBI0O MHAYKIIMU U PACCYKIATh NEAYKTUBHO, WCIOJIb30BaTh
00001IeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U AaHAIOTHIO, (OPMHPYET
KPEAaTUBHOE U KPUTUYECKOE MBIILICHUE.

B xone usydenus ydyeOHOro kypca «Asnredpa W Hadyajla MaTeMaTH4YEeCKOTO
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIbHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYAIlUH,
UHTEpPIPETAllUk  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE, HAyKe M HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSAMH M UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIbHBIM BOCIIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIbHOCTH, TpeOyromeld MpOoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTU, AKKYPATHOCTHU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3ysIbTar.

B ocHOBe MeToanKku oOydeHus anredpe u HadaiaM MaTeMaTUYeCKOTo aHAIM3a
JICKUT EATCTbHOCTHBIA MTPUHITUT OO yUCHHUS.

B cTpykType yuebHOTO Kypca « Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATTN3a»
BBIJICJIEHBI  CIICYIOLIUE COAEPKATENbHO-METOANYECKHE JUHUU: «Yucna wu
BbIYMCIICHUS», «DYHKIIMU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JiorMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCAd Ha MPOTSHKEHUU JABYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTIOTHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbII yueOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaepaHHe
HECKOJIbKUX MAaTeMaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TpUTOHOMETpHs,
MaTeMaTUYeCKU aHAIIU3, TEOPHSI MHOYKECTB, MaTeMaTHuecKas Joruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosiee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX MOCJIEeI0BaTEIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJeNIb peallbHOW CHUTYyallud, MPUMEHSATh 3HAHUS,
NOJyYCHHbIE MpPU HU3YyYEHHH Yy4eOHOTO Kypca, AJs pEIIeHUs CaMOCTOSTEIHHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HUHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «YUucia W BBIYHCICHUS) 3aBEpIIacT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oduiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoHaTbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IMUHBIX
dbopM 3amucu 4Ymcna, yMEHHUE JeNaTh NPUKUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBbIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYarolIMMCsI MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICUCHUE KOPHS HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCIOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMHM MX MPUMEHEHUS ISl PEIICHUs] pa3IUYHbIX 3ajad
dbopMupyeTcsi IpeCTaBICHUE O €IUHCTBE MATeMAaTUKU KaK HayKu U €€ pojiH B
MOCTPOCHUU MOJIJICH PEallbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKpETH3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» peaU3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXJIOM
pasnene IlporpamMMbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PA3IMYHBIMH METOJAAMH  PEIICHUS
paloOHaNIbHBIX, HMPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBaHUM (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIAJIHBIX
3a7la4y M 3a]a4 Ha HaXO)KJIeHHe HAauOOJbIIMX YU HAMMEHBUINX 3HAUYCHUH (QYHKIUH.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, WPEICTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. Anre0Opa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHUAS «DyHKIMM W Tpa@UKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 337a€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU IJs1 pelIeHUs 3a1ad U3 APYIuX y4eOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBSI3AHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosibllIoE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMu 3aBUCHMOCTU MEKITY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (YHKIIUU, CTPOUTH HX
rpaduku. Matepuain 3Toil copepkaTeaIbHON JIMHUYM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U clioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OOYYalomuMCcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAUEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAWITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
HPKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMaIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (QOPMUPOBAHUIO YMEHHMM pacrlo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronuecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKu, U 00 HX
aBTOpAXx.



CopeprkarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOW MaTEeMAaTHKH!
W TIpeIaraloT HanOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIONIMN BCE pa3JIeibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHM CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOyYarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTUKH W HCIIOJIb30BaTh €TO IS BBIPAXKCHUS CBOMX MBICIICH.
JIpyruM BaKHBIM TPU3HAKOM MaTEMaTHKM KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PpPAa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIICHHS.

B yueObHOM Kypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHPOBAHUS, KOTOpPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS H3TUX MOJIeNIeH C TOMOIIBIO afmapara airedopbl u
MaTEMaTUYECKOT0 aHalin3a, WHTEPHPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJILKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOJIIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHHUs BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Yucsa ¥ BbIYMCICHUS

Pannonansubpie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [Ipumenenue apoOedt U MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenbHble 4ucia. PanuoHanbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUCIaMd.  Moayib
JEUCTBUTEILHOTO YHCNa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPaBUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uensiM mnokaszarenemM. buHoM Hberotona. Hcenmonbe3oBaHue
NOAXOASIIENH (OPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. J[leciTUuHbIE U HATypaJlbHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCJOBOIO apryMeHTa. ApPKCUHYC,
aPKKOCUHYC M ApKTaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCUIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pelIeHrne HepaBeHCTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PALIMOHATIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOro1IeHbI ¢ 11ebIMU KO3 DUITEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTENIEHU U KOPHH.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peleHus
VppalMOHAIbHbIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKAa3aTEIbHBIX

YpaBHCHUM.

ITpeoOpa3oBaHne BbIpaXKEHUM, COEPIKALUX JOrapru(pMBbI.

Jlorapudpmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YpaBHEHHMHU. MaTpuua CUCTEMBI JIMHEMHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. McciaenoBanne NOCTPOCHHOW MOJIENIU C MOMOLIBIO MATPHII
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHEeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aja4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

@®yHKusA, crnocoObl 3amanus (QyHkIuM. B3auMHO o0OpaTHble (YHKIHH.
Komno3zummss Qyukmuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomexxyTku 3HaKonocTossHCTBA. YETHbIE 1 HeuéTHbIe QyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs n-0i CTENEHU KaK (PyHKIUK OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudpmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKOM MHIYKIUU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
IIPOTrpecCHu. JIMHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yucino e. Popmyia CI0KHbIX
npoueHToB. Mcnonb30BaHWE MPOTrpeccUr JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOTO XapaKTepa.



HenpepeiBHble QyHKIMM ¥ HX CBOWCTBA. TOYKM pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenesne, reOMeTpUYeCKU 1
buznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHast  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Onnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXXECTBEHHOTO — ammapara Ul
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KVIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBknuaa asis peneHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpMbI
3alliCU KOMIUIEKCHOTO 4Yucia. ApudmMerndyeckue omnepanuud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PerieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C apaMETPaAMU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00J1acTed HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkiuid. ['eomerpuueckue oOpas3bpl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPHU PEUICHUHW 3a7ady HU3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMymbl. HaxoxaeHne HanboJbero 1 HAMMEHbIIEro 3HaYeHUH HENPEPbIBHOM
(yHKUIHUH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
INPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHs MHpolecca,
3aJlaHHOTO (HhOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHus epBoOoOpa3HbIX.

HNuterpan. ['eoMeTpruueckuil CMbICI HHTErpAIa. Beruucienue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOIIBI0  auddepeHInaTbHbIX
YpaBHCHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOT0 00IIeCTBA, ITPEJCTABICHHE O MAaTEMaTHICCKHUX
OCHOBaX (DYHKIIMOHMpPOBAaHUS pA3JIUYHBIX CTPYKTYp, SBIICHUN, MPOIEAYD
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU U HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE ATUX JOCTHXKEHUM B JAPYrHX HayKax, TEXHOJIOrusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKH U JEATEIbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusUecKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUH U
OTIIbIXa, pEryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpec K
paznuyHbiM  chepam  TIpOoPECCHOHAIBHOW  JCATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUUM BCEM KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CpPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IUBUJIN3AIIMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MAaTEeMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOESKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

ba3oBble jornueckue aeiicTBUs:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSAX, MPEAjiaraTh KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJITFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpaTh Ccnoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUS, BEIONPATh HAaNOO0JIee MOIXO AN C YIETOM CAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEeKTa, SIBJICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOllecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

BBISBJIATH Je(UUIUTH MHPOpPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOTIPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO W3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJM3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHbIe YHHMBepPCaAJIbHbIE Y4eOHbIe AelCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I n
IeJIsIMHu 06IHCHI/I$[, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N TIIMCBMCHHBIX TCEKCTAaX, AdaBaTb IIOSACHCHHA IIO XOI[y peuicHusga 3aaaydu,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B XOJIe¢ OOCYXXJICHHS 3aJiaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIITH CBOH CY)KJleHI/ISI C CY)KJICHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0BAaHUs],
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Yy4ETOM 3ajad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESITEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW M MHAUBUIYATBHON
paboThl mNpU pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/JIBI pa0OT, I0rOBApUBATHCS, 00CYKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) 1 UHBIE), BHIITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBHS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, CHOPMYIUPOBAHHBIM  YyYaCTHUKAMHU
B3aMOJIEUCTBHS.

NHNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuenus B 10 kiaacce oOydaromuiics MHOIYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIUu3a»:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEPUPOBATH MOHATHSMU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUJIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZHO OMEpUPOBATh MOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO0 (DOPMY 3aIIMCU IEWCTBUTENIbHBIX YHCEIT ISl PEIIEHUs
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

cBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBI;

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

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UEIbIMA KO3(PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAJIbHBIM [T0KA3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BbIPKECHUI;

cBOOOIHO OMEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, TOKAa3aTEJIbHbIE U
JorapupMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYJIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

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

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

DOyHKUMHA U TPaPuKu:

CBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKILHMS, CIIOCOOBI 3a1aHusl (PYHKIMH,
B3aMMHO 0OpaTHble (QYHKIUU, KOMHO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH ¢
HaTypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAs, KBajJpaTHU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTApPHOE MCCIIEA0BAHUE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U peaibHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUM IS PEIIEHUs peajlbHBIX 3a4ad MPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MMPOU3BOIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUM U (PU3MUECKHIl CMBICT MPOU3BOIHON 1Jis
pelieHus 3aad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a]a4 U3 IPYrUX y4EOHbBIX PEAMETOB;

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

K xonmy ob0ywyenus B 11 kiacce oOyd4aromuics TOJYYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LEJI0€ YMCII0, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pEelIEHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMIHO OMEpUpPOBAaTh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO OMEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



cBOOOZHO OMEPUPOBATH IMOHATUSMU: HPPALMOHAIBHBIC, MOKAa3aTelbHbIE U
Jorapu(MHUUECKUe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUPOBaTh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAuMble (GOpPMYNBl JUIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PEILICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHbBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

perarb palvOHAaJIbHbIE, UppalOHAIbHBIE, IIOKAa3aTelIbHBIE,
jgorapupMUyecKue U TPUTOHOMETPUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U MapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs] YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKEHHUSI, YPABHEHUWS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCMOJb30BaHUEM ammapara ajareOpsl,
WHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUMN U TPAPUKHU:

CTPOUTHh TpaduKU KOMMIO3ULIMHU (QYHKIHI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHON
MJIOCKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJETUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaOOJbIIee U HAMMEHBIIEE 3HAUCHUs (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh IMPOM3BOJHYIO JUISl HAXOXKJICHHUS HAWIY4ylIero peuieHusl B
NPUKJIAJIHBIX, B TOM YUCJIE COLMATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U YCKOpEHUS Mpoliecca, 3aJaHHOTo (popMyron mim rpaduxkom;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpana;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus nudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE€ COIHAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n/ HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMBbI Beero KonTtpoabHubie

n padoThbI
| MHOXecTBO eHCTBUTENBHBIX Yncesl. MHOrouwieHsl. PanionanbHble ypaBHEHUS U 26 |

HepaBeHCTBAa. CUCTEMBI JINHEUHBIX YPaBHEHUU

2 Oynkiun u rpaduku. CreneHHas GyHKIUS C IETBIM ITOKa3aTelIeM 1
3 Apudmernaeckuit KopeHb n-0ii crenenu. MppannoHanbHble ypaBHEHHS 1
4 [TokazarenpHas pynkuus. [lokazarenbHble ypaBHEHUS 12 0
5 Jlorapudmuueckas pynkus. Jlorapugmuyeckre ypaBHEHHUS 14 1
6 TpuroHomeTpuuecKue BbIPaKEHUS U YPABHEHUS 43 3
7 ITocnenoBaTenbHOCTH U POTPECCUU 5 0
8 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUM 23 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9




11 KJIACC

Ne
n/ HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl Beero KonTpoJbHbIe
1| padoTsbI
1 [ToBTOpeHME, 0000IIeHNE 3HAHMI MOTydYeHHBIX B 10 Kacce 12 1
2 OyHKIUH U UX TpapuKu 19 1
3 HenpepriBHocTs dyHkimun. [IpousBoanasi. 12 1
4 NccnenoBanme GpyHKIMIA ¢ TOMOIIBIO IIPOU3BOTHOMN 16 1
5 [TepBooOpaznas u uHTETpa 12 1
6 HppanmonansHble, MoKa3aTeNbHbBIE U TOTapU(PMUUECKHE YPAaBHEHUS U HEPABEHCTBA 28 2
7 CucTeMBbl paloHaTBHBIX, UPPANMOHAIBLHBIX TTOKA3aTEIBHBIX U JIOTapU(YMUICCKUX 1 |
YpaBHEHUI
3ajauu ¢ mapameTpamu 13
[ToBTOpEeHue, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 13 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 11




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacon
Ne n/m Tema ypoka KonTpoabubie
Bcero
padoTsbI
1 Yucna, NpoLeHThI, MOAYJIb YHUCIIA 1
2 Crenenu, kopHu. Anredpandeckue Jpoou. 1
3 VYpaBHeHUs 1
4 CucreMsbl ypaBHEHUH C IByMsI HEU3BECTHBIMU 1
5 HepaBenctBa. CucteMbl HEpaBEHCTB 1
6 TexkcToBble 331241 1
7 OyHKIMH U TpaduKu 1
8 [Iporpeccuu 1
9 KontponbHas paboTa mo TeMam, U3y4eHHBIM B 5-9 Kitaccax 1 1
10 AHanu3 KOHTpoJIbHOM paboTsl.IIoHATHE NeCTBUTEIHLHOTO YHCIa 1
11 MmuoxecTBa yncen. CBOMCTBA ACHCTBUTEIBHBIX YUCET 1
12 MmuoxecTBa yncen. CBOMCTBA ACHCTBUTEIBHBIX YUCE 1
13 Mertoa MaTteMaTHYeCKOM MHAYKLIIUU 1
14 Jloka3aTenbCTBO YMCIOBBIX HEPABEHCTB 1
15 JIeTUMOCTh 1IENIBIX YHUCEN 1
16 CpaBHeHuE 0 MOYJIIO M 1
17 3aauu ¢ eJI0UYNCICHHBIMU HEU3BECTHLIMU 1
18 PanmonansHbIe BBIpaXKeHUs 1
19 Jlenenne MHOTOYJIEHA HA MHOTOYJICH. 1




20 Teopema besy. 1
21 Kopens MHOTOUIEHA 1
22 PauuonansHble ypaBHEHUS 1
23 PartmonanbsHble ypaBHEHUS 1
24 CucreMsl pallMOHaIbHBIX YPAaBHEHUN 1
25 CucreMsl pallMOHaIbHBIX YPAaBHEHUN 1
26 MeTo 1 MHTEpBAJIOB PEIICHUSI HEPABEHCTB 1
27 Meroa MHTEPBAJIOB PEIICHNS HEPABEHCTB 1
28 Meto 1 MHTEPBAJIOB PEIICHUS HEPABEHCTB 1
29 PannonansHble HEpaBEHCTBA 1
30 PanmonansHbie HEpaBEeHCTBA 1
31 ParimonanbHbIe HEpABEHCTBA 1
32 Hectporue nepaBencrna 1
33 Hectporue nepaBenctBa 1
34 CucreMsl pallMOHaIbHBIX HEPABEHCTB 1
35 KonTpoasnas padora Ne 1 o reme «PanrioHanbHbl ypaBHEHUS! M1 HEPABEHCTBAY 1
36 Amnanus KP. ITonstue pynkuuu u ee rpapuka 1
37 OyHKIHUA y = XN 1
38 [TonsiTHE KOpHS CTETEHU N 1
39 KopHu 4eTHOM 1 HEYeTHOU CTeneHen 1
40 KopHu 4eTHOI 1 HEUETHOM CTENEeHEel 1
41 ApudmeTnueckuii KopeHb 1
42 Apudmernueckuit KOpeHb 1
43 CBolicTBa KOpHEW CTENEHH n 1
44 CBolicTBa KOPHEH CTENEHU N 1




45 OyHKIMA y = nVx, x>0 1
46 OyHKIHs y = nVx 1
47 KopeHs crenenu n u3 HaTypajabHOIO Yucia 1
48 Kontponbnas padora Ne 2 «KopeHns crenenu ny» 1
49 AHanm3 KOHTPOJIbHON paboThl.CTENEeHb ¢ palMOHaTbHBIM MIOKa3aTeIeM 1
50 CBoiicTBa CTENEHU C pallMOHAIBLHBIM MOKa3aTeleM 1
51 CBolicTBa CTENEHH C pAIIMOHATIBHBIM [TOKa3aTeJIeM 1
52 [Tonsatue npezena nocien0BaTeaIbHOCTH 1
53 [TonsiTe mpezena nocjien0BaTeIbHOCTH 1
54 CaolicTBa peaesnoB 1
55 beckoHeuHo yObIBaroI1asi reOMETpUUECKasl IPOrpeccus 1
56 Yucino e 1
57 [IoHsATHE CTENEHN ¢ MPPALMOHAIBHBIM IIOKA3aTelIeM 1
58 [Noxa3zarenbHast QyHKIHS 1
59 [Toka3zarenbHas QyHKIMS 1
60 Kontponbnas padota Ne 3 mo teme «CTerneHb MOJ0KUTETBHOTO YUCITIa» 1
61 AHanu3 KOHTpoJbHOM paboTsl.IloHsTHE NOrapudma 1
62 [TonsTue norapugma 1
63 CsaoticTBa orapupmMon 1
64 CgoiicTBa orapugmon 1
65 CsaoiicTBa orapupmMon 1
66 Jlorapudmuueckas GpyHKIUSA 1
67 Hecaruunble gorapudmsl. CTeneHHble GYHKINH. 1
68 IIpocreiimne mokasaTenbHbIE YPaBHEHUS 1
69 [Ipocreiimue norapugmuyeckie ypaBHEHHs 1




70 [Ipocreiimme norapupMudecKue ypaBHCHH 1
71 VYpaBHeHUs, CBOASIIMECA K TPOCTEHIITUM 3aMEHOW HEM3BECTHOTO 1
72 YpaBHEHUs], CBOIAILMECS K IPOCTEHIINM 3aMEHON HEU3BECTHOTO 1
73 [Ipocrelinve nmokazaTeabHbIE HEPABEHCTBA 1
74 [Ipocreiimne noka3aTeabHbIe HEPABEHCTBA 1
75 [Ipocreiimme norapudmuueckre HepaBeHCTBA 1
76 [Ipocreiimue gorapupMuIecKre HEPaBEHCTBA 1
77 HepaseHnctBa, cBOAsIIMECs K MPOCTEUIINM 3aMEHON HEU3BECTHOTO 1
78 HepapenctBa, cBoAsIIMECS K IPOCTEUIIUM 3aMEHON HEU3BECTHOTO 1
79 Kontponbnas padota Ne 4 o reme «IlokazarenpHbie U orapupMuyecKue ypaBHEHH |
U HEpaBEHCTBa»
80 AnHanm3 KOHTpoJbHOH paboTsl.IlonsTHE yrina 1
81 Pannannas mepa yrna 1
82 OnpeneneHue cuHyca ¥ KOCUHYca yria 1
83 OcHoBHbIE (OPMYITBI SIS SINO, U COSOL 1
84 OcHoBHBIE (HOPMYIIBI IS SINGL U COSQL 1
85 Apkcunyc 1
86 ApPKKOCUHYC 1
87 OrnpezeneHne TaHT€HCa U KOTaHTeHca 1
88 OcHoBHbIE HOpMYITBI IS tgo U ctgal 1
89 OcHoBHBIE (OPMYIIBI JUTS tgoL U ctgal 1
90 ApKTaHTeHC 1
91 ApPKKOTaHTEHC 1
92 KonTtponsHas padora Ne5 no reme «Tpuronomerpudeckue GopmMysb» 1
93 AHanu3 KOHTPOJIbHOM paboThl. KocuHyc pa3HOCTH U KOCUHYC CYMMBI JIBYX YTJIOB 1




94

(DOpMy.]'IBI JJI1 JOITOJIHUTCIIBHBIX YIJIOB

1
95 CuHyC CyMMBI U CHHYC Pa3HOCTH JBYX YIJIOB 1
96 CuHYyC CyMMBI U CUHYC Pa3HOCTHU JBYX YIJIOB 1
97 CyMMa U pa3HOCTb CHHYCOB U KOCUHYCOB 1
98 @opMyIbl Ui JBOMHBIX U ITOJIOBUHHBIX YIJIOB 1
99 @opMyIbl U1 JBOMHBIX U ITOJIOBUHHBIX YIJIOB 1
100 [IpousBeneHre CHUHYCOB 1 KOCUHYCOB 1
101 DopMyIIbI JUIsl TAHTEHCOB 1
102 OyHKIHS y=sin X 1
103 OyHKIHS y=sin X 1
104 DyHKIHA y=CO0S X 1
105 DyHKIHUSA Y=COS X 1
106 DyHKIUA y=tgx 1
107 OyHKIHA y=tgx 1
108 OyHKIUA y=ctgx 1
109 OyHKIHA y=ctgx 1
110 Konrtpomnbnas padora Ne6 o teme «Tpuronomerpudeckue GyHKIUN» 1
111 AHanu3 KOHTpoJbHOM paboTsl. [IpocTeiinne TpuroHoMeTpuyeckre ypaBHeHHs 1
112 [Ipocreiimme TPUrOHOMETPUYECKHUE YPABHEHUS 1
113 YpaBHEHUs], CBOIAIIUECS K IIPOCTEHIINM 3aMEHON HEU3BECTHOTO 1
114 YpaBHEHHUs], CBOIAIIMECS K IPOCTENIINM 3aMEHON HEU3BECTHOTO 1
115 [IprMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX POPMYIT JIIsl pEeLIeHHs] ypaBHEHHM 1
116 [IpumeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (OPMYJI AJIsl pEIIeHUs] ypaBHEHU N 1
117 OnHOpoHBIE ypaBHEHUS 1
118 [Ipocreiine HepaBeHCTBA I CUHYCA U KOCUHYCA 1




119 [Ipocreiiine HepaBeHCTBA 71l TAHI'€HCA U KOTAHI€HCa 1
120 HepasenctBa, cBoAsMecs K NPOCTEUIIUM 3aMEHON HEU3BECTHOTO 1
121 BBenenue BcnomMoraresibHOro yria 1
122 Kontponbnas padora No7 o teme « TpuroHoMeTpuueckre ypaBHEHUS U HEPABEHCTBA 1 1
123 Amnamus KP. [ToBropenue. PaninonanbHble ypaBHEHUS. 1
124 [ToBTOpenue. Cuctemsl palliOHAIbHBIX YpaBHEHUI 1
125 [ToBTOpeHue. PaninoHanbHble HEpABEHCTBA 1
126 [ToBTOpenue. CBoiicTBa KOpHEH cTENEHH n 1
127 [ToBTOpenue. CBOMCTBA CTENEHHU € PALIMOHAIBHBIM IIOKa3aTelleM 1
128 CsoticTBa norapumMoB 1
129 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
130 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1
131 Tpuronomerpudeckue GOpMyIbI 1
132 TpuronomeTpudeckue ypaBHEHHs 1
133 TpuronomeTpuueckue ypaBHEHUs 1
134 Wrorosas koHTposibHasA paboTa 1 1
135 HToroBas KOHTpOJIbHAsA paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KIIACC

Ne
n/ Tema ypoka KonTpoubHbIe
Bcero
1| padoTsbI
1 KopHu, crenenn 1
2 PaioHaIbHbIE YPaBHEHUS M HEPABEHCTBA 1
3 Jlorapugmel 1
4 [Toka3aTesbHbIe YpaBHEHUSI 1
5 JlorapudmMuueckie ypaBHEHUSI 1
6 [Toka3aTenbHbIE HEPABEHCTBA 1
7 Jlorapupmudeckre HepaBeHCTBA 1
8 HppanroHanbHble YpaBHEHHS H HEPABEHCTBA 1
9 Tpuronomerpudeckue GopMyIbl 1
10 | TpuronomeTpryecKre ypaBHECHHUsI 1
I1 | TpuroHomeTpryecKkre HepaBEeHCTBA 1
12 | Konmponsnasa paboma no memam, usyuennwvim é 10 knacce 1 1
13 | AHanu3 KOHTPOJIBbHOM PabOTHI. DIIeMEHTApHBIC QYHKIHN 1
14 | O6nacte onpezenenus U 06aacTh u3MeHeHUs! QyHKIUH. OTPaHUYEHHOCTH (QYHKIIUH 1
15 | YeTHOCTD, HEYETHOCTD, MEPHOJUIHOCT (PYHKIIHIT 1
16 | UetHOCTD, HEYETHOCTD, IEPHOJUIHOCTD (PYHKIIHI 1
17 | IIpoMexyTKH BO3pacTaHusl, yObIBaHHSI, 3HAKOITOCTOSIHCTBA M HYJTH ()yHKITHH 1
18 | IIpomexyTKH BO3pacTaHusi, yObIBaHHs, 3HAKOTIOCTOSIHCTBA M HYJTH (DYHKIIHH 1
19 | UccnenoBanre QyHKIMI U OCTPOECHHE UX IPAYUKOB DIIEMEHTAPHBIMUA METOIAMH 1
20 | OcHoBHBIE CIIOCOOBI TPeoOpazoBaHus TPadhHKOB 1




21 | I'paduku QyHKIUHA, ComepKAIUX MOMYIIH 1
22 | Iousitue npenena GyHKIUA 1
23 | Onnocroponnwue npeaeinsl. CBoicTBa npeiesioB GyHKIui 1
24 | IloHsTHE HEMPEPHIBHOCTH (HYHKIIUH 1
25 | HempepbIBHOCTH 3JIEMEHTAPHBIX (DYHKIIHI 1
26 | Ilonsitue oOpaTHOM (PyHKIIMU 1
27 | BzaumHo oOpaTHbIE HYHKIUH 1
28 | OGparHbIe TPUTOHOMETPUUECKHE HYHKIIUH 1
29 | O6paTHbIE TPUTOHOMETPHYECKUE (HYHKIIMU 1
30 [Tpumeps! Hcronb30BaHUs 00PATHBIX TPUTOHOMETPHUECKUX (DYHKIIMI 1
31 Konumponvnaa paboma Nel no meme ""@ynxyuu'" 1
32 | Ananu3 KOHTPOIbHOM paboThl. [ToHATHE IPOU3BOIHOMN 1
33 | [IpousBoxHas cymmsl. [Ipon3BoHas pa3HOCTH 1
34 | HempepsIBHOCTD (YHKIMHU, UMEFOLIEH Mpou3BoaHy0. Juddepeniman 1
35 | IlpousBoanas nmpousBeneHus. [[pon3BoIHAS YACTHOTO 1
36 | [IpowssoxHas npousBeaeHust. [I[pon3BoHAs YaCTHOTO 1
37 | IIpou3BoAHbBIE 3JIEMEHTAPHBIX )YHKIIHI 1
38 | IIpou3BOAHBIE AIIEMEHTAPHBIX (DYHKIIHIT 1
39 | [IpousBoaHas CI0KHON QyHKIIHH 1
40 | TIpou3BogHASI CIIOKHOM (YHKITHN 1
41 Berurcienue mpou3BOaHBIX 1
42 Brrunciienue mpou3BoIHBIX 1
43 | Konmponavnas pavoma Ne2 no meme "Ipouseoonas» 1
44 | AHanu3 KOHTPOJIBLHOM paboThl. MakCHMyM U MUHUMYM (G yHKITHA 1
45 | MakcuMyM ¥ MUHUMYM (pYHKIHA 1




46

VYpaBHeHue KacaTelbHOU

1
47 | VpaBHeHHE KacaTeIbHON 1
48 | IIpubsmKeHHBIC BBIYUCIICHUS 1
49 | Bospacranue u yObIBaHHE (DYHKIHH 1
50 | Bospacranue u yobiBanue GpyHKIMA 1
51 [TpoM3BOAHBIE BHICIIUX HOPSIKOB 1
52 DKCTpeMyM (PYHKITUHU C €IMHCTBEHHON KPUTHICCKON TOUKON 1
53 DkcTpeMyM (QYHKINUU C €TUHCTBEHHOW KPUTHICCKON TOUKOH 1
54 | 3agauu HA MAKCHMYM U MHUHUMYM 1
55 | 3ajgaun Ha MAKCHMYM W MHHHMYM 1
56 | Acummrotsl. JIpoOHO-THHENRHAS QYHKIUS 1
57 | Hoctpoenue rpaguKoB ¢ IPUMEHEHHEM POM3BOTHBIX 1
58 | Iloctpoenwue rpauKOB ¢ IPUMEHEHHEM TIPOM3BO THBIX 1
59 | Koumponvnaa paboma Ne3 no meme "Ilpumenenue npouszeoonoi» 1
60 | Ananu3 KOHTPOJIEHOM paboThL. [ToHsATHE TEPBOOOPA3HOIT 1
61 | ITousitue epBo0OpasHON 1
62 | Beruncienue mepBooOpasHbIX 1
63 [Tnomane KpUBOIMHEWHON TpaeIINN 1
64 | OnpeneneHHbIi HHTETPAT 1
65 | OnpeneneHHbIi HHTETPAT 1
66 | [IpubmKeHHOE BBIYKCIIEHNE ONPENETIEHHOIO HHTErpaa 1
67 ®opmyna HeroTona-JleiiOHua 1
68 | ®opmyna Herorona-JleiiOnuma 1
69 | CoiicTBa ONpeeIeHHOrO HHTETpaia 1
70 | IlpumeHeHHE OMpeIe/ICHHBIX HHTETPAJIOB B TCOMETPUUECKUX M (PU3HUCCKUX 3a/1auax 1




71

Konumponvnas paooma Ned no meme "'Ilepsooopaznas u unmezpan'’

1
72 | AHanu3 KOHTPOJILHOM paboThl. PaBHOCHIIBHBIC TPEOOPa30BAHUS yPABHCHUIT 1
73 | PaBHOCHIIbHBIE TPEOOPA30OBAHUs YPABHEHU 1
74 | PaBHOCHIIbHBIE IIPEOOPA30BAHMS HEPABEHCTB 1
75 | PaBHOCHIIbHBIE IPEOOPA3OBAHKSI HEPABEHCTB 1
76 | IlonsiTue ypaBHEHUS-CIIENCTBUS 1
77 | Bo3BeneHue ypaBHEHUS B YETHYIO CTEIIEHD 1
78 [TorenunpoBanue JorapupMUUECKUX YpaBHEHUM 1
79 | dpyrue npeoGpa3oBaHusi, IPHBOISIINE K YPABHCHUIO-CIICICTBHIO 1
80 | [IpuMeHeHHE HECKOIBLKUX PEOOPA3OBaHMMA, IPUBOISIINX K YPABHEHHIO-CIIEICTBUIO 1
81 | [IpuMeHeHHE HECKOIBKUX PEOOPA3OBAHMM, IPUBOISIINX K YPABHEHHIO-CIIEICTBUIO 1
82 Konmponvnaa paboma Ne5 no meme «Pagnocuipnocms ypagHenuii» 1
83 | OcHoBHbIE MOHATHS. PelieHne ypaBHEHHI C TOMOIIBIO CUCTEM 1
84 | PemieHue ypaBHEHHI C TIOMOIIBIO CHCTEM 1
85 Pemenue ypaBHeHU! ¢ TOMOIIBIO CUCTEM 1
86 | Ypasnenus suma f(a(x)) = f(B(x)) 1
87 | Vpasuenus suna f(a(x)) = fF(B(xX)) 1
88 | PemieHre HEPABEHCTB C IOMOIIBIO CHCTEM 1
89 | Pemienre HEPABEHCTB C IOMOMIBIO CHCTEM 1
90 | Pemrenue HepaBEHCTB C MOMOIIBIO CHCTEM 1
91 Pemrenne HepaBeHCTB C MMOMOIIBIO CUCTEM 1
92 | Hepasenctsa Buna f(a(x)) > f(6(x)) 1
93 | Hepasencrsa Buna f(a(x)) > f(6(x)) 1
94 | OcHoBHBIE TOHSTHS 1
95 | Bo3BezeHue ypaBHEHHsI B YCTHYIO CTEIICHb 1




96

YMHOKeHHEe ypaBHEHUS Ha (PYHKIINIO

1
97 | dpyrue npeoOpa3oBaH¥is ypaBHCHUIT 1
98 | [IpumeHeHHE HECKONIBKUX MTPEOOPA30BaHMIA 1
99 Koumponvnasa paooma Ne6 no meme «Pasnocunonocms ypasnenuii» 1
100 | Ananu3s KOHTPOJIBEHOM paGoThl. OCHOBHBIEC TIOHSATHS 1
101 | Bo3BesieHue ypaBHEHHS B YETHYIO CTEIICHB 1
102 | YMHOXeHHE HEpaBEHCTBA Ha (PYHKIIMIO 1
103 | Jlpyrue npeoGpa3oBaHusi HEPABEHCTB 1
104 | IlpumeneHne HECKOIBKHUX MPEOOPa3OBAHUI 1
105 | Hectporue HepaBeHCTBa 1
106 | YpaBuenus ¢ MOy IsIMH 1
107 | HepaBeHcTBa ¢ MOIYJISAMH 1
108 | MeTox HHTEPBAIIOB ISl HEMIPEPBIBHBIX (QYHKIHI 1
109 | MeTox uHTEpPBAIOB I HENPEPHIBHBIX ()YHKIIHIA 1
110 | Koumponvnas paboma Ne7 no meme «Pagnocuivbnocms Hepagencme 1
111 | Axmanu3 koHTpONBHO# paboThL. Mcrons30BaHme 00IacTeil CyIecTBOBaH S (PYHKITHI 1
112 | Ucnonb30BaHme HEOTPUIIATENLHOCTH (YHKIHI 1
113 | Mcronp30BaHne OTPaHUYCHHOCTH (DYHKIIUH 1
114 | Ucnionb30BaHre MOHOTOHHOCTH M OKCTPEMYMOB (DYHKIIHiA 1
115 | Ucnionb30oBaHue CBOMCTB CHHYCA M KOCHHYCA 1
116 | PaBHOCHIILHOCTbL CUCTEM 1
117 | PaBHOCHJIBHOCTD CHCTEM 1
118 | Cucrema-cnencreue 1
119 | Cucrema-cnencrsue 1
120 | Mertoa 3aMeHBI HEU3BECTHBIX 1




121 | Meroa 3aMeHBI HEU3BECTHBIX 1

122 | PaccyxeHust ¢ YUCTOBBIME 3HAYCHHUSIMU [IPU PELICHUU CUCTEM YPABHCHUI 1

123 Konumponvnas paoboma Ne8 no meme «Cucmemol ypasHeHuil ¢ HeCKOJIbKUMU 1 1
Heu36ecmHbIMU»

124 | Ananus KOHTpOJILHOM paboThl. TOKIECTBEHHBIE IPEOOPa30BAHUS 1
YpaBHeHust

125 1

126 HepasencrBa 1

127 Cucremsl ypaBHEeHUNI 1

128 | Cucrembl HEPABEHCTB 1

129 | Crenennsie pyHKIHH 1

130 | INokasarenbHble HYHKIMA 1

131 | Jlorapudpmudeckue GyHKIAHU 1

132 | TudpepeHnnpoBanne 1 HHTErPUPOBAHUE 1

133 | Konmponvnas paboma 3a kypc 10 — 11 knaccos 1 1

134 | Konmponvnas paboma 3a kypc 10 — 11 knaccos 1 1

135 | [IpumeHeHUe TIPOM3BOIHOMN TS KCCIICIOBAHUS (DYHKITHIT 1

136 | TekcroBble 3amaun 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11
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