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MNOACHUTEJIBHASA 3AIINCKA

VYyebnslii kKypc «AnreOpa M Hayajga MaTeMaTHYECKOrO aHaJIM3a» SBISETCS
OJIHUM W3 HauOoJsiee 3HAYMMBIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHus,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIBbHYIO 0a3zy st
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroNIMXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKU, OOLIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax paHHoro y4yeOHOro Kypca oOydarouiuecs OBJIaJIeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas (OpMyJIUpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUUYECKOM (hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJAJACHUS 3aKOHAaMU (PU3MKH, XUMHUH, OHOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TEHJICHIIMA pa3BUTHSI 3 KOHOMUKHU U OOILIECTBEHHOU >KH3HHU,
MO3BOJISIET OPHEHTHUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKLUSIMU anreOpbl M MaTEeMaTHUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe U KOHKpPETU3allMio, a0CTparupoBaHWE U aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hayala MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUUECKUX MOJEIIEN peallbHBIX CUTyaluu,
UHTEpHpPETallMd  TOJIyYEHHBIX  pPELIEHUH, 3HAKOMATCA C  [pUMeEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyebHblli Kypc 00J1aJa€T 3HAYUTENbHBIM BOCIHUTATEIbHBIM IMOTEHI[UATIOM,
KOTOpPBIM peanu3yeTcs Kak 4epe3 YYeOHbId Marepuan, CIoCOOCTBYIOIINN
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crenuduky ydeOHOH
NEeATeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIHHOW KOHIIEHTpPAIlMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 TOJYyYEHHBIN
pe3yJbTar.

B ocHoBe MeTtoauku oOOydeHHs aiaredpe M HadyajlaM MaTeMaTH4eCKOro
aHaJln3a JEKUT ACSITETbHOCTHBIN NMPUHIUI 00yUYEeHHUS.

B crpykType ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaJIM3a» BBIACIICHBI CIECAYIOIINE COAEPKATEIbHO-METOINUECKUE TMHUM: «YHucia
U BbIUMCIEHUs», « DYHKIMU U rpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHamusa», «MHoxkecTBa H  JIOTHKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHusI Ha YpOBHE CpEIHEro o0Iero oOpa30BaHHsA, €CTECTBEHHO JIOMOJHSS
JpyT Ipyra U MOCTENEHHO HACHIIAsCh HOBBIMH TeMaMd W paszjaenamu. JaHHbIN
y4eOHBbI KypC SBISE€TCS HWHTETPATUBHBIM, ITOCKOJIBKY OOBEIUHSIET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAIM3, TEOPUs MHOXKECTB, MaTeMaTH4yecKas
goruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBarOT BcE Oolee
HIMPOKUM MAaTeMaTHUYECKUM ammnapaTroM, Y HUX IMOCJIeI0BaTeNbHO POopMUpYyETCs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, NOJyYEHHbIE IPU U3YYEHUH Yy4eOHOTo Kypca, AJis
peIleHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MaTeMaTHYECKOH 3a/1adn, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JEUCTBUTEIbHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanus. Ha ypoBHE cpeiHeTO 0011ero
oOpa3zoBaHusl 0co0O€ BHHUMaHHE  yJenseTcss  (QOPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNlaTh NPUKHUIKY, BBINOJIHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCJIOBBIC BBIpaXXEHUs, pabOTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYyYaloUIMMCs MHOKECTBAa HATYpalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakaoM M3 3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M OIepaluu: JeJIeHHWEe Haledo,
ONEPUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LEJbIX YHUCEN, OCOObIe CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaJbHOW CTETIEHM Ha MHO>KECTBE KOMILJIEKCHBIX YHUCEIN.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOKHOCTSIMH MX MPUMEHEHUS ISl PEIlICHUs] pa3IUYHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» PEATU3YeTCs] Ha MPOTSIKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3amad. B
pe3yibTaTe OoOydYarouluMecs OBJIQZIEBAIOT PA3IMUYHBIMU  METOAAMHU  PEIICHHUS
palMoHaNbHBIX, HPPAMOHATIbHBIX, TOKAa3aTENbHBIX, JIOTAPUPMUUYECKUX H
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKammx mnapameTrpel. [lodydeHHbIEe yMEHHS HIMPOKO HCIOJB3YIOTCS TpHU
UCCJIENOBAHUM (DYHKIMI ¢ TTOMOILBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHH.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (opmyrnam, MpeoOpa3oBaHUS  PalMOHANBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, & TaKXKE BBIPAKECHUU,
coJlepKallluX CTerneHu W Jiorapudmel. brarogaps u3ydeHUI0 aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUA O0yYaroumxcs, GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (OpMaMH,  TMPEJCTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEW B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
nepernseTaeTcs ¢ IPYTMMH JIMHUSAMH y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (DYHKIIMIA, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMN NIl pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk W C pelIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM O0iblIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIEI0BATh IMOJy4YeHHbIe (YHKLUHHU, CTPOUTH UX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, IIO3BOJISIIOIIMX BBIpAaXKaTh 3aBUCHMOCTH MEXIy BEJIWMYMHAMHU B
paznuyHoil dopMe: aHATUTHYECKOM, rpaduueckoil M cioBecHo. Ero u3ydenwue
CIIOCOOCTBYET Ppa3BUTHIO  aJNTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHalau3a» IO3BOJISET
CYILECTBEHHO PAaCIIMPUTh KPYyr KaK MAaTeMaTHYECKUX, TaK M NPUKIAJHBIX 3a/ad,
JOCTYIIHBIX 00yYaromuMcs, TaKk KaK y HUX MOSBISIETCS BO3MOXXHOCTb CTPOHUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAAu (QUryp u o0bEMBI Tel, HaXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoleccoB. JlaHHas colep)kareilbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHUSI MaTeMaTHYECKUX MOJENIE peaJbHbIX CHUTyalUu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MaTEMaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS,, (POPMUPOBAHUIO YMEHHMI pPAaCO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCS pe3yJbTaTaxX, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXECTBa U JIOTHKA» BKJIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC MIKOJIBHON MaTeMaTHUKU
U Tpe[iaraloT Hambosee YHUBEPCAJIbHBIA S3BIK, OOBETUHSIONINI BCE pasieibl
MaTeMaTUKd M €€ TMPUIOKEHUN, OHM CBA3BIBAIOT pa3Hble MaTeMaTHUYECKHE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMAaTUKH U HCIIOJIb30BATh €r0 I BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKU KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO € 3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4aroIuXxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYXICHHUS HA OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHAJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIMPOBAHUSA, KOTOPbIE NpPU3BaHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peasbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMOUIbIO ammapara ajiredpbl H
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAlMd TOJYYCHHBIX pe3yNbTaToB. Takue
3aJJaHus BIUIETEHBI B KaXIbIil U3 pa3/ieJoB MPOTrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJB3YyEeTCs AJIs pelleHUs NpUKIagHbIX 3amad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIIOAATEeNIbHOCTh, YMEHHE HAxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIEeMYy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PpEUICHHS] TPUKIAAHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3yuenune yueOHOro Kkypca «AnreOpa M Hadala MaTEMaTHYECKOTO
aHanuza» otBoautcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Hegenio), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonansabie uynciaa. OOBIKHOBEHHBbIE W JIECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumeHenue apoOedt U MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTpaciei 3HAaHUN U PeanbHOMN KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue onepalud ¢ JCUCTBUTENBHBIMU  4YHCIaMU.  Moayiib
JEUCTBUTEILHOTO YHUCIa U ero cBoMcTBa. [IpubnmkEHHbIC BHIYMCIICHHS, TIPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIUNCICHUI.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEI JI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrnueckuii KOpeHb HaTYpPaJIbHON CTENIEHU U €ro CBOMCTBA.

CreneHbp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. J[lecaTuuHble W HaTypaibHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M apKTaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METOIbI PELICHUSI HENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUHN U
HEpABEHCTB. MHOIrOWIEHb OT OJHOW MEpPEeMEHHOM. JlelieHne MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 unmentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, COIEPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OcHOBHBIE METO/IbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3oBaHne BBIPAKEHHI, COEPKAIIUX JTOTAPUPMBIL.

Jlorapudmmueckue ypaBHEHUSI. OcHoBHBIE METO/TBI perieHus
Jorapu(pMHUECKUX YPaBHEHHIM.

OcHOBHBIE TPUTOHOMETPUICCKHUE dbopMyIIbL. [IpeobpazoBanme

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMW. Marpuna CHUCTEMBbI JMHEHWHBIX
ypaBHeHMI. OmnpenenuTens MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI U
CBOMCTBA, BBIYMCJIEHUE €T0 3HAYEHHUsS, TPUMEHEHUE OINPEACIIUTENS I pelIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. lcciaegoBaHne TMOCTPOEHHOM MOJEIU C
ITIOMOIIBIO MATPHI] U ONIPEIEIUTEIIEN.

[TocTpoeHne MaTEeMaTHYECKUX MOJEIIEN PEalbHOM CUTyaldd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHUN W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pazlIMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

@OyHkuuu U rpadpuku

@yHKusA, crnocodbl 3agaHus (QyHkouu. B3anMHO o00patHble (QYHKIUU.
Komnosumms gyskiuit. 'paduk QyHKImu. iaemeHTapHble TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. UETHbIE 1 HeuéTHbIe pyHKUuU. [lepuoauyeckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYyHKUMH. MAaKCUMyMbl U MHHUMYMBbI
dbynkuuu. Hanbosnpiiee u HauMeHblee 3Ha4eHus: QyHKIIMN Ha TIPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas GpyHKIMS ¢ HATypajdbHBIM U LEJNbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa ¥ rpaduk KOpHS N-OM CTENEeHM Kak (QYyHKIUU OOpaTHOU
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazaTenbHass u jorapudmuyeckas (yHKIHUU, UX CBOWCTBA M TPaUKH.
Hcnonb3oBanue rpadgpukoB GyHKUIMNA 151 peLIEHUs YPABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTHM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvana MaTeMaTH4eCcKOro aHajamnsa

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHMs IIOCJICAOBATENbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruuecKas rnporpeccuu. beckoneuHo yoObiBaroias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUYECKON
porpeccuy. JINHEHbIN U 3KCIIOHEHIMAIbHBIN pocT. Yncno e. Popmyina CIOKHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HenpeppiBHble (QYHKIMM ¥ HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMMOTOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHHs HEpaBeHCTB. l[IpuMeHeHne CBOICTB HENpPEpPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

IlepBas u BTOpas npousBoaHble GyHKIUU. OnpeneneHue, reOMETpUUECKUI U
buznyecKuit CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHU.

[IpousBoaHble  3neMeHTapHbIX  (QyHKuud.  IIpousBomHass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJl MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMmsbl
Oiinepa—Benna. [IpuMeHEHHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
OMMCAHMS PEeaJbHBIX MPOLECCOB M SABJICHHM, MPU pEUIeHUH 3adad U3 APYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHSI.

11 KITACC

Yucaa v BBIYMCICHUSA

HatypaneHble u nensle yucna. [[pumeHeHne npu3HAKOB JEIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa aJist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucna. AnreOpandeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4Hcla. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOrO uucia. [IpuMenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHS] (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHW W HEPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKUX  YpPAaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PEIICHUS T[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aad M 3aJa4 U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOU
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkiuid. ['eomerpuyeckue o0pas3bl ypaBHEHUH H
HEpaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMN I8 HCCIEIOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PELICHUW 3aJady M3 JPYTUX YYEOHBIX
MIPEIMETOB U PEATbHOU KU3HH.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHne MPOU3BOIHOM K MCCIIEJOBAaHUIO (PYHKIIMII HA MOHOTOHHOCTb U
skcTpeMymbl.  Haxoxxaenue  HauOonblIEro W HAUMMEHBIIET0  3HAYEHUU
HEMpEePbIBHON (DYHKLIUH HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPENENIEHHs CKOPOCTM W YCKOPEHHMs IIpolecca,
3aJIaHHOTO (HOPMYITOH MU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoX1eHHs epBOOOPaA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Heiorona-JleiOuua.

[TpumeHeHrne MHTErpaja s HAXOXKJEHUS IUIOIAfel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemienuit auddepeHunanbHbIX  ypaBHEHUNA. MareMaTtuyeckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
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 MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
IpoLEenyp TpakKIaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMeHUe
B3aMMOJICHCTBOBAaTh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAkKTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTrusx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUUCKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aa4, PEUICHUM, pacCyKACHHUIN, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yMEHHUS TPHUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, peryispHas (Gu3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
pa3nuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymelr mnpodeccur u pearn30BBIBATH COOCTBEHHBIC IKWU3HCHHBIC TUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MareéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLUATIbLHON
Cpebl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW JUIsI pelieHus 3amad B 00JlacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHs HAyKU U OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYMMOCTH JUIsl DPa3BUTUS LMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypoM Kak CpEICTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYI0 M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPH30BaTh CYIIICCTBEHHBIC MPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHH, OTHOIIEHUH MEXAY TMOHIATHIMH, (HOPMYyIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPAaBHEHHUSI, KPUTEPHH MTPOBOAMMOTO aHAIN3A;

BOCIIPUHUMATh,  (OpMyIHpoBaTh M  NPEOOpPA3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUSHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO J10KA3aTEeIbCTBA MATEMATHUECKUX YTBEPKICHHIMA
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTYMEHTAINIO, TIPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJI€HUS U BBIBOJIbL;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMAHTOB  peUIeHHs, BbIOMpaTh HamOoJee MOAXOMAIIMM ¢ y4y&ToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

WCIIOJB30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUME  MPOTHUBOpEUHEe,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUINOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICIOBAHKE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 0OBEKTA, SIBJICHHS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yJibTaTam
MPOBENEHHOTO  HAOJIOJNEHUS, UCCIIENIOBAaHMs, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOlecca, a TaKXKE BbIIBUTAThH
MPEANOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX NIJIi OTBETA HA
BOIIPOC U JIJISI PEILICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIIUIO PA3IWYHBIX BHUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpPMAIINIO, MPEACTABISIThL €€ B pas3UyHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEKHOCTh uHdopMaIuu o CaMOCTOSITEIIbHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUAMHU U
HeasiMU  OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BbIpaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ie 00CYXXJIEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKAa3bIBaTh MHJICH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISATh CBOU CYXIEHHS C CYXKICHHUSIMU IPYTMX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PEIICHUs 3aa4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (OpMAT BBICTYIUIEHHA C Y4YETOM 3adad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/Ja9d, BEIOUpATh CIIOCOO PEIICHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pedeKkcur KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJETh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYeCKOM 3a/1auu;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEUICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JICATECIILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JaHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHAUBUIYAITHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEILHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW DPabOThI, pacrpeneisirh
BUIbI pabOT, JAOTOBapUBaThCsA, OOCYXKIATh TMPOIECC W Pe3ysbTaT padOThI,
000011aTh MHCHUS HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B TPyNMOBBIX Gopmax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOEr0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJIbTaThl TIO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaIUu3a:

Yucii1a 1 BBIYUCTICHUS

cBOOOJIHO OINEpPUPOBATh MOHATHUAMU: PALMOHAIBLHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pallMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb AEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOU KU3HU;

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



CcBOOOZIHO OMNEpUpOBATh TOHATHEM: CTENEHb C IIeJIbIM MOKa3aTeseM,
UCITOJIB30BaTh MOAXOAANIYIO0 (DOPMY 3aIIMCH IEUCTBUTENBHBIX YHCEI JJIS PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTABICHUS JaHHBIX;

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

CBOOOJTHO OIEPUPOBATH MOHATHUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeNIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM uHKCIa, ACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBATh MOHATUAMU: APKCHHYC, APKKOCHHYC U apKTAHI'€HC YMCIIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATH MOHATUAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
paMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJOB JUIsl pPEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATUSMHU: MHOIOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MATPULBl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENCIUTENN [JIsl PELIEHUs CUCTEMbl JIMHEWHBIX YpaBHEHHI,
MOJIEJINPOBATh PEAJbHbIE CUTYallUN C IOMOULIBIO CHCTEMBI JIMHEMHBIX YPAaBHEHH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpULl U OIpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOpHSAMHU JJisi NpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHuUs YUCIOBBIX BRIPAXKEHU, COJIEPIKAIINX CTEICHH C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCITI0JIb30BaTh CBOMCTBa JgorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMNEpUPOBATh MOHATUSMHU: HPPALMOHANBHBIE, MOKAa3aTelbHbIE U
Jorapu(pMHuUecKre ypaBHEHUS, HAXOAUTh UX PEIIEHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYILECTBIISASA IPOBEPKY KOPHE;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HEoOXOoauMmble  (OpPMyJIbI  JUIsl  PEIICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICJIMPOBATh peajbHbIE CUTyallud Ha SA3bIKE aureOpbl, COCTaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMM U TPaPuKU:

cBOOO/IHO ONEpPUPOBATh MOHATUAMM: (PYHKLHMS, CIIOCOOBI 3aAaHUsI (PYHKIIMH,
B3aUMHO 0OpaTHble (QYHKUMH, KOMIO3uUMsA GyHKUMHA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTh OIpPENETCHUS U MHOXKECTBO
3HaYeHUHN QPYHKUNU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUAMH: UYETHbIE M HEYETHbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTEHEHHAs] (PYHKIUS C HATYpaJbHBIM U
HelabIM TOKazareneM, rpapuk CTEeneHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUAMU: JIMHEHHAs, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIEI0BaHUE U MIOCTPOEHUE UX TPaPUKOB;

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

CcBOOOJIHO OMNEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUUECKAs] OKPYKHOCTD,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIUNA YUCIOBOTO apIyMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4€CKOI0 aHAJIN3A!

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCIIOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU JUISl PELIECHUs peajbHbIX 337ad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHHMS MAaTEMaTHYEeCKOro aHajh3a KakK aHalu3a
OECKOHEYHO MaJbIX;

CBOOO/IHO OIEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JIJIs pelleHus 3a1ay,;

CBOOOIHO OIEpUpPOBaTh MOHATUSAMU: TNEpBasi U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIl CMBICT NPOU3BOJHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  MOHATHUSMHU:  MHOXKECTBO, ONEpaldyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 IPYruX y4eOHbIX MPEAMETOB;

CcBOOOMHO OIEpPHPOBATh MOHATHUSMHU: OIpEAENieHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHbBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
IpeIMeTHbIE Pe3yabTaThl MO OTAEIbHBIM TeMaM paboueill mporpammbl yuyeOHOIro
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJbIX UYMCEN, UCIOJIb30BATh MPU3HAKH JACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4yMcen IS pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OMEpUpPOBATh MOHATHEM OCTaTKa IO MOIYJI0, 3aluChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOJIHO ONEpUPOBATh TMOHATHUSMHU: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, TMPEJCTABIATh KOMIUIEKCHBIC YHCa B ajareOpandyeckoil u
TPUTOHOMETPUUECKOH (popMe, BBIIIOJIHATH apU(PMETUUYECKUE ONEpalui C HUMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOMUTh WX PEIMICHHS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW MpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HEOoOXoawmble  (HOPMYJIBI IS PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3aTEIbHBIX U
JorapuPpMUUECKUX YPAaBHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpapuuecKkrue METOJIbI JIJI PEIICHUsI YPAaBHEHUM U HEPABEHCTB, a
TAKXe 3371a4 C ITapaMeTPaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBHUIO 3a/a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOMCTB KOMIO3UIUU JABYX (hYHKIIHIA,

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

CBOOOJTHO  OMEPUPOBATH TOHITHSAMHU: TpPapUKUd TPUTOHOMETPUUECKUX
byHKIIHIA;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHa/Iu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOoJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMM HETPEPHIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOTO (OPMYJIONW WU
rpaduKom;



cBOOOJIHO OMEpUpOBaTh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no gopmyne Herotona-JleliOnua;

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

UMETh TMpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpUMeEpe
coctaBieHus TudpepeHnaNIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4d, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
MHOKeCTBO JEUCTBUTEILHBIX YHCE. https://resh.edu.ru//
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CrenenHas GyHKIHS C 12 1 https://resh.edu.ru//
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 https://resh.edu.ru//
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1 https://resh.edu.ru//
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1 https://resh.edu.ru//
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuueckue BoIpaKeHUs U 29 1 https://resh.edu.ru//
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 https://resh.edu.ru//
HenpepsiBabie dynkiuu. [Ipon3soanast 20 https://resh.edu.ru//
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS 5 ) https://resh.edu.ru//
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Koutpoabupie  Mpaxruyeckue oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1 https://resh.edu.ru//
MPOU3BOAHOMN
2 [TepBooOpaznast u UHTETpa 12 1 https://resh.edu.ru//
3 I'paduiku TpUrOHOMETPHUUECKUX (PYHKIIHIA. 14 1 https://resh.edu.ru//
TpuronomeTpuueckre HEPaBEHCTBA
4 HppanmonansHble, MOKa3aTelbHbIE U 24 1 https://resh.edu.ru//
norapu(MHYEeCKUEe HEPAaBEHCTBA
KomiuiekcHble yncia 10 https://resh.edu.ru//
HarypanbHsle u nensie yucia 10 https://resh.edu.ru//
Cuctemsl palluoOHAIBHBIX, HPPAITMOHATBHBIX https://resh.edu.ru//
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1 https://resh.edu.ru//
9 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 16 9 https://resh.edu.ru//
3HAHUUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Jlara
Ne uudposeie
Tema ypoka Kounrpoubusie IIpakTuueckue U3yqeHust
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Ilnan DakT
Iloemopenue 4 u
I1
1 peo6p213013 AHHE PatioHalIbHbX 1 05.09 https://resh.edu.ru//
BBIPAKCHHM.
2 UmncnoBbie QyHKIHH. 1 05.09 https://resh.edu.ru//
3 Pelutertite pauioabiix 1 07.09 https://resh.edu.ru//
HEPABEHCTB U UX CHCTEM.
B i .T
4 BOAHBI KOHTPOJIE. Lect 3a 1 1 07.09 https://resh.edu.ru//
OCHOBHYIO IIIKOJY.
T'naea 1. /leiicmeumenwvuvie uucna 12 y
H .
5 ATYPAIHBIE T HETLIE SHETa 1 12.09 https://resh.edu.ru//
JlenuMocCTh HaTypaIbHBIX YHCEN.
IT T
6 DHSHATH ASTHMOCTH. HIPOCTRIE 1 12.09 https://resh.edu.ru//
U COCTaBHBIC YHUCIIA.
. HOJI HOK
7 Aenerne ¢ octatkom. HOJL HO 1 14.09 https://resh.edu.ru//
HECKOJIbKUX HATypaJIbHBIX YUCEIL.
ParmmonansHbIe unca. 14.09 https://resh.edu.ru//
WppanuonansHele yrcia 19.09 https://resh.edu.ru//
JlelicTBUTENIbHBIC YUCIIA U https://resh.edu.ru//
10 qucioBas npsMas. Yucnosbie 1 19.09
MIPOMEKYTKH.
11 Mopyns AeiCTBUTEIBLHOTO YHCIIA. 1 21.09 https://resh.edu.ru//




[TocTpoenue rpadgukoB GyHKIHH,

https://resh.edu.ru//

12 21.09
COJIEpXKAIINX MOYJIb.
13 PemieHI/Ie 3a7a4 110 TEME: 96.09 https://resh.edu.ru//
«JlercTBUTEIbHBIC YHCIIaY
14 KOHTpOJIBHaSI pabota mo Teme: 26.09 https://resh.edu.ru//
«JlelicTBUTEIBHBIC YUCTIA»
AHaM3 KOHTPOJIBHOU pabOTHI. https://resh.edu.ru//
15 Merox MaTeMaTHYECKON 28.09
WHIYKIIHH.
16 [IpuHIIMIT MaTeMaTUYECKOM 98.09 https://resh.edu.ru//
UHAYKIINU.
I'nasa 2. Yucnoevie pynxuuu 9 u
Omnpenenenue YUCI0BOM QyHKIIUN https://resh.edu.ru//
17 Cc0CcOoOBbI 3aJaHUs YUCIIOBOUN 03.10
byHKITUN
18 CrocoOBbI 3a1aHus YUCIOBOMI 03.10 https://resh.edu.ru//
byHKIIUHN
19 OO6nacth onpesesieHust 1 00J1acTh 05.10 https://resh.edu.ru//
3HaueHusl QyHKIUU
MoHOTOHHOCTD U https://resh.edu.ru//
20 OTPaHUYEHHOCTH (PYHKIINH. 05.10
YeTtHOCTH PYHKIMH
21 HawnOonbliee 1 HauMeHbIIIee 10.10 https://resh.edu.ru//
3HaueHusl QYHKIUU
22 [TepuonnunoCcTh GyHKIIUH 10.10 https://resh.edu.ru//
23 OOpatHas GyHKIHIS 12.10 https://resh.edu.ru//
24 I'paduk obpaTHOI DyHKIIMN 12.10 https://resh.edu.ru//
o5 KonTpomnpHas padora No2 17.10 https://resh.edu.ru//

«HucnoBsle QyHKIHUN»




I'nasa 3 Tpuconomempuueckue Qpynkyuu 24 u

JnvuHa 1yru OKpYKHOCTH. https://resh.edu.ru//
26 1 17.10
YHucnosast OKpYKHOCTb https://resh.edu.ru//
27 1 19.10
YucnoBas OKpYKHOCTb Ha https://resh.edu.ru//
28 KOOPAMHATHOW IIOCKOCTH. 1 19.10
KoopauHatsl ToUeK YnMCI0BOM https://resh.edu.ru//
29 OKPY’KHOCTH. 1 24 10
CuHyC U KOCHHYC https://resh.edu.ru//
30 1 24.10
CBoiicTBa CMHYCa U KOCHHYCA. https://resh.edu.ru//
31 1 07.11
TaHreHc u KOTaHIreHC. https://resh.edu.ru//
32 1 07.11
Tpuronomerpudeckue GyHKIIUHA https://resh.edu.ru//
33 YHUCJIOBOTO APryMEHTA. 1 09.11
34 OCHOBHBIE TPUTOHOMETPUUYECKHE 1 09.11 https://resh.edu.ru//
TOKJIeCTBa
35 Tpuronomerpuyeckue GyHKIUH 1 14.11 https://resh.edu.ru//
YIJIOBOTO apryMEHTa.




DyHKIUA https://resh.edu.ru//
36 14.11
y =Sin X, e€ cBOMCTBA U rpaduK
37 DyHKIHUA Y = COS X, €€ CBOMCTBA U 16.11 https://resh.edu.ru//
rpaduk.
PelieHne TpUroHOMETPUYECKUX https://resh.edu.ru//
38 YpaBHEHUH C TOMOIIbIO IPaPHUKOB. 16.11
006001IeHre 1 PENIeHe 3a10a4 110 https://resh.edu.ru//
39 teme: «OmnpeneneHne 21.11
TPUTOHOMETPUIECKUX (DYHKIIUI.
KonTponpHas padora Ne3 https://resh.edu.ru//
40 «Omnpenenenue 21.11
TPUTOHOMETPUYCCKHUX (PYHKITHII.
AHaM3 KOHTPOJIBHOU pabOTHI. https://resh.edu.ru//
41 [Toctpoenue rpaduka QyHKIHH Y 2311
= mf (x).
42 [TocTpoenune rpadukos ) 9311 https://resh.edu.ru//
TPUTOHOMETPUYECKUX QYHKITUN
43 [Toctpoenue rpaduka GpyHkIHIH Y 98.11 https://resh.edu.ru//
=f (kx)
[TpeoOpa3oBanue rpaukoB https://resh.edu.ru//
44 TPUTOHOMETPHUECKUX (PYHKIIHIHA. 28.11
['padpuk rapmoHMUECKOTO https://resh.edu.ru//
45 KoJie0aHusl. 30.11
Oynknus Y = tgx CpoiicTBa https://resh.edu.ru//
46 30.11

byHKIMY U €€ rpaduK.




OyukIua Y = ctgx,

https://resh.edu.ru//

47 CaoticTBa (yHKIUH U €€ rpaduk. 1 05.12
Oynkimu Y = arcsin X, y = arccos https://resh.edu.ru//
48 X, UX CBOMCTBA M UX IpaUKH. 1 05.12
®yukimu Y = arctg X, y = arcctg X, https://resh.edu.ru//
49 CBOICTBaA U UX rpadUKu. 1 07.12
[TocTpoenue rpagukoB KyCOUHBIX https://resh.edu.ru//
50 byHKIMI, comepkaiux oopaTHbIe 1 07.12
TPUTOHOMETPHYCCKHE QDYHKIINU.
IMTocTpoeHue rpadMKOB KYCOUHBIX https://resh.edu.ru//
51 (GYHKIMH, CoepsKalx 00paTHbIE 1 12.12
TPUTOHOMETpUUIECKHE (PYHKITHH.
I'nasa 4 Tpuzonomempuueckue ypasenenus 9 u
[Ipocreiire TPUrOHOMETPUUECKHE https://resh.edu.ru//
52 YpaBHEHUS U HEPABEHCTBA. 1 12.12
APKKOCHHYC U pelIeHue https://resh.edu.ru//
53 ypaBHEHHs COS X = a 1 14.12
54 A_chnHyc W PEUICHNUE YPABHEHUS 1 14.12 https://resh.edu.ru//
SIn X =a
ApPKTaHT€HC U PELIEHUE YPaBHEHMUS https://resh.edu.ru//
55 tg X=a. ApKKOTaHFeHC " pCHICHUC 1 19.12
ypaBHeHUs Ctg X = a
Pemenune npocrenmmx https://resh.edu.ru//
56 TPUTOHOMETPUIECKUX HEPABCHCTB 1 19.12




S7

58

59

Pemenne TpuroHOMeTpUYECKUX
YpaBHEHUH, CBOASAIIMXCS K
pELICHUI0 KBAaPaTHOTO
ypaBHEHUS.

Pemenne onHOPOOHBIX
TPUTOHOMETPUYECKUX ypaBHEHUI
Pewienne TpuroHOMETpUYECKUX
HEPABEHCTB.

21.12

21.12

26.12

https://resh.edu.ru//

https://resh.edu.ru//

https://resh.edu.ru//

60

Kontponsnast padora Ne3 o teme
«Tpuronomerpuyeckue
YpaBHEHUS»

26.12

I'nasa 5 Ilpeobpazosanue mpuzonomempuueckux viparxcenuii 22 u

https://resh.edu.ru//

61

62

AHam3 KOHTPOJIHHON pabOTHI
«CHHYC U KOCUHYC CYMMBI
apryMEHTOB»

CuHyC ¥ KOCUHYC Pa3HOCTH
apryMeHTOB.

28.12

28.12

https://resh.edu.ru//

https://resh.edu.ru//

63

TaHreHc cyMMbI M pa3HOCTH
apryMEHTOB.

09.01

https://resh.edu.ru//

64

Pemienne TpuroHOMeTPUYECKUX
YpaBHEHUH C MPUMEHEHUEM
dbopmys cuHyca, KOCUHYCa U
TaHI€HCA CYMMBI U Pa3HOCTH
JIBYX apr'yMEHTOB.

09.01

https://resh.edu.ru//

65

Pemenue TPUTOHOMETPHICCKUX
HEPABCHCTB C IPUMCHCHUEM
dbopmys cuHyca, KOCUHYCa 1
TaHI€HCA CYMMBI U pa3HOCTH
JIBYX apTyMEHTOB.

11.01

https://resh.edu.ru//




66

DopmyJibl IPUBEACHUS

11.01

https://resh.edu.ru//

67

Pewienne TpuroHOMETpUYECKUX
YPaBHEHHUH C IPUMEHEHUEM
(bopMyn npuBeICHUS

16.01

https://resh.edu.ru//

68

KonTtponbHas pabora no teme:
«Tpuronomerpuueckue GpyHKIHH
CIIO)KCHUS apTyMEHTOBY

16.01

https://resh.edu.ru//

69

AHaM3 KOHTPOJIBHOU pabOTHI.

@DopMyJibl JBOMHOTO apryMeHTa.

18.01

https://resh.edu.ru//

70

Pewmenne ypaBHenu ¢
npuMeHeHHeM (OopMYIT JBOWHOTO
apryMeHTa.

18.01

https://resh.edu.ru//

71

72

dopMya NOHUKEHHUSI CTEIICHMU.

[TpeobpazoBanne CyMMBbI
TPUTOHOMETPUUECKUX (YHKIIHI B
MIPOU3BEICHUE.

23.01

23.01

https://resh.edu.ru//
https://resh.edu.ru//

73

Pemenue TpuroHoMeTpruuecKux
YpaBHEHUH € MOMOIIBIO
npeoOpa3oBaHus CyMM
TPUTOHOMETPHUYECKUX (QYHKIIUN B
POMU3BEICHUE.

25.01

https://resh.edu.ru//

74

Pemienne TpuroHOMeTpU4YECKUX
HEPABEHCTB C TIOMOIIBIO
npeoOpa3oBaHusl CyMM
TPUTOHOMETPHUYECKUX (QYHKIIUN B
NPOU3BE/ICHUE.

25.01

https://resh.edu.ru//

75

[IpeoOpazoBanme MPOU3BEACHUS
TPUTOHOMETPUUECKUX (PYHKIIH B
CyMMY

30.01

https://resh.edu.ru//




76

77

Perienne TpUrOHOMETPHYESCKHUX
ypaBHEHU# C MPHUMEHCHUEM
dbopmyn ipeodbpazoBaHus
TPUTOHOMETPHUYECKUX (DYHKIUN B

CyMMy.

[Tpeobpa3zoBanue BeipaxkeHus Asin
X + Bcos X k Buay Sin (x+t)

30.01

01.02

https://resh.edu.ru//

https://resh.edu.ru//

78

Meroas! pereHus
TPUTOHOMETPUYECKUX YPABHEHHM.
Pemenne ypaBHeHuUl ¢ TOMOIIBIO
IIOJICTAaHOBKHU.

01.02

https://resh.edu.ru//

79

Pewenne tpuronoMerpu.
YpaBHEHUH, CBENISI €T0 K
OJIHOPOJIHOMY YPaBHEHHIO BTOPOH
CTEIIEHN OTHOCUTEIIBHO
MIOJIOBUHHOTO ApTyMEHTA.

06.02

https://resh.edu.ru//

80

Pemenue 3agad mo reme
«IIpeobpazoBanue
TPUTOHOMETPUIECKUX
BBIPKCHUI»

06.02

https://resh.edu.ru//

81

82

KonTponbHas padora no teme
«IIpeobpazoBanue
TPUTOHOMETPUIECKUX
BBIPKCHUI»

AHann3 KOHTPOJIBHOH pabOTHI.
PabGora Hag ommOxkaMu

TI'naea 6 Komnaexcnwie yuucna 8 u

08.02

08.02

https://resh.edu.ru//

https://resh.edu.ru//

83

ApudmeTrnueckue onepanuu Hajl
KOMIUIEKCHBIMU YHCIIaMHU.

13.02

https://resh.edu.ru//




KomiiekcHbie ynciaa u

https://resh.edu.ru//

84 13.02

KOOPJIMHATHASI TUIOCKOCTb.

Tpuronomerpuueckas dbopma https://resh.edu.ru
85 p p op 15.02 ps:// //

3aIlMCH YHCIIA.

KomimiekcHrle uncia u https://resh.edu.ru
86 15.02 ps:// "

KBaJpaTHBIC YPABHECHUS

Bo3BeneHne KOMIIJIEKCHOTO YK CIIa https://resh.edu.ru
87 s 20.02 ps:// //

B CTEIEHb.
88 N3Bnedenne KyOM4eCKOro KOpHS 90.02 https://resh.edu.ru//

M3 KOMIIJIEKCHOI'O YHCIIA. '

Pemenne 3amau nmo teme https://resh.edu.ru
89 A 22.02 ps:/] "

«KoMIniekcHBIE YnCiay

KoHTposbHas pabota 1o Teme https://resh.edu.ru//
90 22.02

«KoMmiekcHble unciaay

I'nasa 7 IIpouszeoonasn 28 u

Ornipezenenne YnucaoBou https://resh.edu.ru//
91 [IOCJIEIOBATEILHOCTH U CIIOCOOBI 27.02

e€ 3a7aHusl

CBOMCTBa YHCIOBBIX https://resh.edu.ru
92 . 27.02 ps:// /"

MOCJIEAOBATEIbHOCTEN

Ornpenenenne npeaena https://resh.edu.ru//
93 MOCJIEI0BATEIbHOCTH. Teopemsbl 0 29.02

npejesnax nocjae0BaTeIbHOCTEH.

CyMMa OeckOoHEeUHOM https://resh.edu.ru//
94 I€OMETPHYECKOM TPOrPECCHH. 29.02

[Ipenen pynkuuu Ha https://resh.edu.ru//
95 O6eckoneunoctu. [Ipenen 05.03

(GYHKLINU B TOUKE.




[Ipupamienue aprymenra.

https://resh.edu.ru//

96 05.03
[Tpupamenue GyHKIIN.
97 3agaum, npmj.oz[;lmne K TIOHSITHIO 07.03 https://resh.edu.ru//
MIPOU3BOTHOM.
98 AJroput™ Hilxonc;[eHHﬂ 07.03 https://resh.edu.ru//
MIPOU3BOTHOM.
99 ®dopmynsl qudGepeHpoBaHms 12.03 https://resh.edu.ru//
100 [IpaBuna quddepeHpoBanus. 12.03 https://resh.edu.ru//
101 ITonsTie n Bf)I‘H/ICJ'IeHI/Ie 14.03 https://resh.edu.ru//
MIPOU3BOTHOM N-TO MOPSIKA.
102 HuddepennurpoBanue Ca0xHON 14.03 https://resh.edu.ru//
GbyHKIHH.
103 JuddepenumpoBanue oOpaTHOH 19.03 https://resh.edu.ru//
byHKITUN
104 VYpaBHeHHE KacaTeIbHOU K 19.03 https://resh.edu.ru//
rpaduky QyHKIUH.
Pemenue 3agau ¢ mapamerpom u https://resh.edu.ru//
105 MOJTyJIEM C I/ICHOJ‘IBL’»OBaI:II/IeM 21.03
ypaBHEHHUS KacaTelIbHOU K
rpaduky QyHKIUH.
Pemenue 3agad mo reme https://resh.edu.ru//
106 «[IpaBuna u GopMysbl OTBICKAHUS 21.03
MIPOU3BOTHBIX )
Kontponbnas padota No§ https://resh.edu.ru//
107 «[IpaBuna u popmyIbl 02.04
OTBICKAHUS TTPOU3BOTHBIXY.
AHaln3 KOHTPOJIHHOM pabOTHI. https://resh.edu.ru//
108 Hccnenoanve GpyHKInu Ha 02.04

MOHOTOHHOCTbD.




109

OTpICKaHKE TOYEK FIKCTPEMYyMA.

04.04

https://resh.edu.ru//

110

111

112

[IpuMeHeHne Npon3BOIHOM IS
JI0Ka3aTelbCTBA TOXK/IECTB U
HEPaBEHCTB.

[TocTpoenue rpadgukoB GyHKIHIA.

HccnenoBanue GyHKIMA U
nocTpoeHue rpaduka GyHKIHH.

04.04

09.04

09.04

https://resh.edu.ru//

https://resh.edu.ru//
https://resh.edu.ru//

113

114

CBs3b Mex 1y rpaduKkoM pyHKIIHH
U rpa)uKOM TMPOU3BOIAHOM
JTaHHOU (QYHKITUH.

HaxoxneHrne HanOoJIbIIero u
HAMMEHBIIETO 3HAYCHUIN
HETPEPhIBHON (PYHKIIUU HA
IPOMEKYTKE.

11.04

11.04

https://resh.edu.ru//

https://resh.edu.ru//

115

3agaun Ha OTBICKAHUE
HAWOOJIBIINX Y HAMMEHBIIINX
3HAYECHUH BEJIUYHH.

16.04

https://resh.edu.ru//

116

Pemenue 3agad Ha HaX 0K ACHUE
HaI/I6OJ'II)HII/IX N HAUMCHBIIINX
3HAaYECHUH.

16.04

https://resh.edu.ru//

117

118

KonTpomabnas padora Ne9
«IIpumeneHne Nponu3BOAHON K
WCCIICIOBAHUIO (DYHKITHI

AHanm3 KOHTPOJILHOU paboThl Ne9.
Pabora Hag ommOKamu.

18.04

18.04

https://resh.edu.ru//

https://resh.edu.ru//




Iloemopenue 18 u.

CBoiicTBa TPUTOHOMETPUYECKUX

https://resh.edu.ru//

120 CBOf/‘ICTBUa TPUTOHOMETPHUIECKUX 23.04 https://resh.edu.ru//
(hyHKUIMHA.
121 [IpeobpaszoBanue rpagukoB QyHKIHHA 25 04 https://resh.edu.ru//
122 Ipeo6pazoBanue rpaduKoB GHyHKIHUI 25.04 https://resh.edu.ru//
Pelrenne TpUrOHOMETPUIECKUX https://resh.edu.ru//
123 ypaBHEHHI METOIOM BBEICHHUS HOBOM 30.04
MIEPEMEHHOM.
PerieHre TpUrOHOMETPUYCCKUX https://resh.edu.ru//
124 ypaBHEHHI METOJIOM BBEJICHUSI HOBO 30.04
IIEPEMEHHOM.
195 Penienne oTHOPOTHBIX ) 02.05 https://resh.edu.ru//
TPUTOHOMETPHYCCKHX yPABHECHHIA.
126 Perienne 0THOPOIHBIX ) 02.05 https://resh.edu.ru//
TPUTOHOMETPHUYECKUX YPABHEHUH.
197 [MpeobpazoBanue ) 07.05 https://resh.edu.ru//
TPUTOHOMETPUUYECKHUX BBIPAYKECHUM.
198 [MpeobpazoBanue ) 07.05 https://resh.edu.ru//
TPUTOHOMETPHYECKHX BBIPAKCHUIA.
PelieHne TPUTOHOMETPHUYECKUX https://resh.edu.ru//
129 YpaBHEHUH C TPUMEHEHUEM 14.05
peoOpa3oBaHusI BBIPAKCHHS.
OT16Op KOpHEH TPUTOHOMETPHUYECKUX https://resh.edu.ru//
130 YpaBHEHUH. 14.05
131 Bbruncnenue npon3BO/IHBIX. 16.05 https://resh.edu.ru//
132 Berunciienue npou3BOIHBIX. 16.05 https://resh.edu.ru//




VYpaBHeHHEe KacaTebHOM K rpaduKy

https://resh.edu.ru//

133 1 21.05
hyHKITUN.

134 [IprMeHeHne IPOU3BOIHOM IS 1 2105 https://resh.edu.ru//
UcClieoBaHus (DYHKIIUH.

135 [TpumeHeHre IPOU3BOIHOM IS 1 23.05 https://resh.edu.ru//
MCCIIEIOBAHUSI (DYHKIIHHL.
Pemienue 3amad 1o Bcemy Kypcy https://resh.edu.ru//

136 «Aunrebpa 1 Havana aHanu3ay 3a 10 1 23.05
KJ1acc

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeneHnne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIMM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxmenne HanOoIbIIEroO U

HaANMMCHBIICTO 3HAUYCHU A HerepBIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxmenne HanOOIbIIEro U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYCHUS HENMPEPHIBHON
(GYHKIIUM Ha OTPE3Ke

Haxoxxaenne HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOIHOM JIs
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIO UITn
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus ¢hyskmmit

19 Komnozunust pyHKiui

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW IIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpa3Hasi, OCHOBHOE CBOICTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (DYHKIUH.
[IpaBuia HaX0XJIEHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 3IeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 HNHurerpai. I'eoMeTpU4eCKUNA CMBICIT
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpana
o ¢opmyne HeroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JIeliOnuna

29 [TpuMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHHne UHTErpaia 1 HaXOXKIACHUS
00BbEMOB r€OMETPUUYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
Qg QepeHInanbHbIX ypaBHEHUN

34 Kontposbnas padota: "[lepBoobpasznas u
uHTErpanl”

35 Tpuronomerpudeckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

38 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U IrpapuKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKONW OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenne TpuroHOMeTpHUYECKUX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeLLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaAIbHBIX HEPABEHCTB
61 I'padrueckue METOIbI pELICHUS
MppaMOHAIEHBIX YpaBHEHHH
62 I'paduueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHH
63 I'padrueckue METOIbI pEeLICHHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pEeLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
JorapupMUUECKUX YpaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peleHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI pEeIICHHS
69 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUU




70

I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKAa3aTeIbHBIX U JOTapU(PMUISCKHX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmoHaibHbie,
MoKa3aTebHbIE U JJorapudMudeckue
HepaBeHCTBa"

KommnekcHbie uncna. Anredpanueckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomrmnekcHbie uncna. Anredpanueckas u
TpUTOHOMETpHYEcKast (popMbl 3amucu
KOMIUIEKCHOTO YHClia

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJICKCHOTO YU CIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus (GU3NYECKUX ¥ TE€OMETPUICCKHUX
3a7a4

KonrtponsHas pabdora: "KomruiekcHbie

82 "
qucia

83 HarypanbHble u 1ienpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YUCEIl

87 [TpumeHeHne NPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHneHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOTYJIIO
[IpumMeHeHne TPU3HAKOB IETMMOCTH

91 LEBIX YUCEIN: anropuT™ EBkinaa mis
peleHus 3a/1a4 B 1IeJIbIX YUciiax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHITbHBIE CHCTEMBI i CHCTEMBI-
CIIEJICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIliOHAIBHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTell HayKH U peabHOM
KHU3HH, UHTEPIPETaLns OTYy4EHHBIX
pe3yabTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs TOTYyYEHHBIX
pe3yabTaToB




[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pas3IUYHBIX 00JIacTel HAyKU U PeaIbHOU
KU3HU, HHTEPIPETALUs OTYy4YECHHBIX
pe3yNbTaToB
KonTponbnas padora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanroHansHbIE CHCTEMBI ¢ TTapaMeTpaMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C TapaMeTpaMu

109 WpparmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuyueckrne CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpuroHomeTpuuecKre CUCTEMBI C
napaMeTpamu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTEeMaTHYECKUX MOJENIEH peaabHbIX
CUTYyAalUi C IOMOUIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

HOCTpoeHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

120 KonTponbnas pabora: "3agauu c
napaMerpamu”

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CHUCTEMAaTH3alysl 3HaHU|: "Y paBHEHUS.
Cucremsl ypaBHeHU"

[ToBTOpenue, 06001IeHNE,

124
cucreMarusanus 3HaHuii: "HepaBencraa"

125 [ToBTOpenue, 0600IIEHNE,
cuctemMaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600IIEH e,

128 cuctemaTtusanus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, o600mIEeH e,

129 cuctemMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHmE, 06001IEHNE, 1
cucTeMaTu3aius 3Hanuit: "OyHxuun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IIEeHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 Hrorosas koHTpobHAs paboTa

135 HToroBast KOHTpOJbHAs paboTa 1 1

136 [ToBTOpenue, o6o0IEeHNE, 1
cUCTEMaTH3aInsI 3HAaHUH

OBIIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






