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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpeaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiHpyeT cBoOU
JOCTHKEHHS B MaTeMaTH4ecKkoi hopme.

VYyebHbili Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallu3a 3aKjIa/IbIBaeT
OCHOBY I YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMHA pa3BUTHS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXJaTh JEAYKTHUBHO, HUCIIOJIb30BATh
0000lIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTUI0, (OpPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyueHus yueGHoOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEeaJbHbIX CUTYAIllUH,
UHTEpPIPETAlUN  TOJYYEHHBIX  PEUIEHUW, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak 4epe3 YYeOHbId Marepuan, CIocOOCTBYIOIINN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHO
JeATECIIbBHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTtomuku oOydeHHs] anreOpe W HavajllaM MaTeMaTHYeCKOTO
aHaJIK3a JISKUT JEATETHbHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUKCIEHUsD», « DyHKIMU U rpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTENEHHO HACHIIAsCh HOBBIMH TeMaMd U paszjaenamu. JaHHbIN
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHICCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, PUMEHSTh 3HAHUS, TIOJYyYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, AJIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YpOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpenHero oo1iero
oOpa3oBaHus 0co0O€ BHUMaHue yAemnsiercss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3ammcu 4yMcia, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIMKEHHBIC
BBIYUCIICHUS, OLIEHUBATh YMCIIOBBIE BBIpAXKEHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypalbHBIX, IIEIbIX,
palMioOHANbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuupuyecKkue 3aJaud M OINEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECCKHUE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHW HA MHOMKECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpPA, HIMPOKO HCIONB3YIOTCS 000OIIeHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTe oOydaromuecs OBIAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHS
palMOHANBHBIX, HPPAIMOHANBHBIX, TIOKA3aTeIbHBIX, JIOTAPUPMHUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajJady,
colepKalmx mnapamerpel. [lodydeHHble yMEHHSI HIMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOW3BOJHOM, MPH PEIICHUHN MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UpPPAlMOHATIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHMM, a TaKXKe BBIPaKECHUH,
COJEpKaIMX CTENEHU U JiorapupMbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pPa3BUTUE  AJITOPUTMUYECKOIO U
aOCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHuid, paboOTel C  CHUMBOJBHBIMH  (opMamMu, HPEICTaBICHUSA
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAHO JEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperseTaeTcs ¢ APYyTrMMM JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUUYECKON U TPUTOHOMETPUUECKUX (DYHKIIMI, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oonblloe BHUMAaHHE
yaensercs (OpMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJIlaMU 3aBUCUMOCTH MEKIY
pa3IUYHBIMA BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BbIpAXKaThb 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznuyHoil dopme: aHATUTHYECKOH, rpaduueckoit u crnoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaTEeMAaTHYECKUX, TAK M IPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MUIOManu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsI IpoleccoB. JlaHHas colep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCS pe3yJbTaTaxX, MOIYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKU Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TpeiaraloT Hambosee YHUBEPCAIbHBIM S3BIK, OOBEIUHSIONUINN BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIOJIb30BATh €0 JJIsi BBIPAXKEHUS CBOMX MBICIEH.
JpyruM BaXHbIM TPHU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00yJarouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIMPOBAHUSA, KOTOPbIE IPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJIEH peaJbHbIX
CUTyalluii, WCCIEeNOBaHUS S3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQXX/IbII U3 pa3/ieJIoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIagHbIX 3adad. llpu
pEIlIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEILICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHaTu3ay.

Ha wu3yuenne yueOHOro kypca «AnreOpa M Havajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe TNepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

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

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

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TmepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunmnentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUM, COACPIKAIIMX CTEIICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JIOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4ECKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JIMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMIl. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

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

DYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObsl 3amanus GyHKIUH. B3aunmHOo oOpaTHble (QYHKIUU.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe QpyHKuMH. [leproauyeckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

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

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIMU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEICHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana maTreMaTH4ecKOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHBIC
NOCJIEOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpUYECKON
MPOTrpeCCUr. JINHENHBIA U S3KCIOHEHIHAIBHBINA POCT. Uuncino e. @opmyia ClI0KHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTPeccCUU JUIsl PELIEHUs pealbHbIX —3aaady
MPUKJIAJHOTO XapaKTepa.



HemnpepeiBable ¢GyHKIIMM W WX CBOWCTBA. TOUYkM paspbeiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMH HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKUi 1
buznyecKkuit CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHknuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJX MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyna Myaspa. Kopau n-oi cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro peuieHus B
IPUKIAJAHBIX 3aJadax, JUIsl OIpPENENICHHs CKOPOCTM W YCKOPEHHMs IHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoX1eHHs TepBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga s HAXOXKIACHHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB € MOMOLIbI0 U depeHIInaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00yUJaOIIETOCs KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HUX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUUCKONW MAaTE€MaTHUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPaKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccnr W Ppeanru3oBbBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

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

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

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

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSATHH, OTHOIIEHWW MEXKAYy TMOHATUIMH, (HOPMYITUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKACHUS:
YTBEPAUTENbHBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh ApPIryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBO/IBI;

BBIOMpaTh cMmoco0 pemnieHuss ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHI KAaK MCCIENI0BATEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YEeCKOro 00bEKTa, SBJICHUS, IpOLEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(POPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPUPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMu OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1ayH,
KOMMEHTHPOBATH MOJYyYECHHBIN PE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pELIEHHUsI, COMOCTABIATh CBOU CYXKIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEPIIIAEMbIX JEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BJIAJICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH TPU PEIICHUU 3a[auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BEIIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYATBLHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX GopMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIeHAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOETO BKJajJa B OOIIMIA MPOAYKT MO KPHUTEPHUIM, CHOPMYITHUPOBAHHBIM
Y9aCTHHKAMHU B3aUMOJICHUCTBHSI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydyenus B 10 kuacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTAaThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yucii1a ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpo0b, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

NPUMEHSITh JIpOOM W TPOLIEHTHI ISl pEIIeHWs TPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TTpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIIOJIb30BATh MOAXOIAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATUSAMHU: JIOTapUdM UHCIA, JECATUYHBIC WU
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHSTUAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, IPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

cBOOOJIHO ONEpUPOBATH TOHATUSMHU: CHCTEMA JIMHEWHBIX YpaBHEHMI,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 i BBIYUCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUsl YUCIOBBIX BBIPAXKEHUH, COJEPKAIIUX CTEIICHH C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEeIbHbIE U
Jorapu(pMHuUecKre ypaBHEHUS, HAXOAUTh UX PELICHHS C OMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

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

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

DOyHKUMHA U TPaPuKu:

CBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHUs (PYHKLINH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, Trpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAas (QYHKIUS C HATypaJbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHbIM U LEJIBIM
nokasareyieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHHU;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAST OKPYXKHOCTbD,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMYyJIaMH 3aBUCUMOCTH MEX]ly BEIMUYMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUMU ISl PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa,



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

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUN SISl pELICHUS 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

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

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

MHokecTBa M JIOTHKA:

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

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

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

K xonmy oOyuyenus B 11 kjacce oOy4aromuics TOJYyYUT CIEIYIONTUE
npeIMeTHbIE Pe3yabTaThl MO OTAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCICHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO0€ YHUCIIO,
MHO’KECTBa HATypalbHbIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKU JIEITUMOCTU
nenbix yucen, HOJl 1 HOK naTypasbHBIX 4Mcen s pelieHus 3a1ay, IPUMEHSATh
anroput™ EBKknunpa;

CBOOOIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

CBOOOJIHO ONEpUPOBATh IMOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: HPPAIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISTH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOoOXoammble  (HOPMYIBI  JIJIT  PEIMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIbHBIX, HPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarpb paloOHaJIbHbIE, VppalUOHAIbHBIE, II0OKa3aTeJbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSTH TpauuecKkue METOJIbI /I PEIICHUsI YPaBHEHHU U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTPaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 33aJ1a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH MOTYUYECHHBIN PE3YJIbTAT.

DOyHKUMM U Tpapuku:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHATHSAMHU: TpPapUKd TPUTOHOMETPUUECKUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

UCIIOJIb30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaXOJUTh HAMOOJIbIlICe U HAUMEHbIIIEE 3HAaUeHUs (DYHKIIUU HETIPEPHIBHON Ha
OTPE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErOo pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATH TMOHATUSAMHU: TEPBOOOpA3Hasi, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh TMPEJCTaBICHHE O MaTeMaTHYeCKOM MOJCITUPOBAaHUM Ha TpuUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MNpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE€ COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUS U ” |
ypaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHA ¢ TOMOIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl paluOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

MHO)KGCTBO, orcpanv Haa MHOKECTBaAaMU

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTn4yeckue
padoThI

! M UX CBOMCTBa !

2 Huarpammbl Ditniepa-Benna 1

3 [IpruMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO 1
anmapara JaJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHEBIE U

4 JIECATUYHBIC IPOOH, TTPOIICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U

5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH

6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 33124

7 [Tpumenenue apobeli U MPOIECHTOB IS ]
pelIeHs TPUKIaJAHbIX 3a7a4

2 JleicTBuTenbpHbIE Unciia. PaimonanbHbIC U ]
MppALMOHATIbHBIE YHCIIa

9 ApudmeTrnueckue onepanuu c 1
JIEMCTBUTEIIbHEIMH YHCIaMHU

10 Mopynb AeiCTBUTENBHOTO YHCIIA U €r0 ]
CBOIiCTBa

11 [TpuGmxE€HHBIC BEIYMCIICHUS], PABHUJIA 1




12

OKpYTJIEHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHHUS LIEbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

14

15

16

OCHOBHBIE METOJIBI PEIICHUS ENBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHoro4wieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYJICH C
ocrarkoM. Teopema besy

MHorousneHsl ¢ meabMu KodhpuiineHTamu.
Teopema Buera

17
18

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUI

19

Marpura cucTeMsl JINHEWHBIX YPAaBHEHHM.
Omnpenenurens MaTpuLel 2x2, ero
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpulbl 2X2, ero
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

22

[IpuMeHeHne onpenenuTens s pereHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemienne IMMPUKJIAAHBIX 3a1a4 C IOMOIIBIO




23

CHCTEMBbI JINHEHHBIX YpaBHEHUU

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUU

24

25

26

KonTtponbHas padora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CrcTeMbl
JUHENHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
Bsaunmuo obparnbie pynkimn. Kommosumms
byHKIII

I'paduk Pynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

OO6nacth ornpeAesieHus] © MHOYKECTBO
3HayeHndd pynkuuu. Hynu pyHkomm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

29

30

UeETHbie 1 HEUETHBIE PYHKITUH.
[lepnoanueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHenHas QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
oCTpoeHue rpauKoB ATUX QYHKIUN

32

33

DNEeMEHTApHOE NUCCIIEI0OBAaHUE U
ocTpoeHue rpauKoB ATUX QYHKIUN
Crenens ¢ nenplM nokasareiaeMm. bunom
Hsrorona




CreneHn ¢ LIETBIM ITOKa3aTeneM. buaom

34 Hsrorona
CrenenHas QyHKLHUS C HATYpaJIbHBIM U

35 LEeJIBIM NToKa3aTeseM. E€ cBolicTBa u
rpadguk

36 KonTtponsnas padora: "CreneHnas
¢ynkuus. E€ coiicTBa u rpadux"

37 Apudmerndecknii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTnuecknii KOpeHb HaTypaJbHOM
CTEIIEHU U ero CBOMCTBa

39 [Ipeo6pa3oBaHUs YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTEIEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

42 METO/IbI PELICHHS UpPALMOHAIBHBIX
yYpaBHEHUHU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

43 METO/IbI PEIICHHS UPPALlOHAIBHBIX
ypaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIIEHUS UPPALIMOHAIBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT

UPPALMOHAIBHBIX YPABHEHUN




PaBHOCHIBEHEIC MNEPEXoabl B pCICHUA

46 UPPALMOHATIBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPAaBHEHHIM

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIBHBIX YpaBHEHUN
CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHSI N-OW CTEICHH

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHBIM ITOKa3aTeleM
KonTtponpsnast padora: "CBolicTBa 1 rpadux

51 KOpHs n-0M crenenu. MppannoHanbHbie
ypaBHeHHUA"

50 CreneHsp ¢ pallMOHATIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM 1
e€ CBOICTBA

54 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKILINS, €€ CBOWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKIUN A5
pelIeHus: ypaBHEHU I

57 Hcnonws3oBanue rpadpuka QyHKIUN A5
pelIeHus: ypaBHEHU I

58 ITokazarenbHble ypaBHEeHUsI. OCHOBHbBIE




METO/Ibl PELICHUS] TOKA3aTEIbHbIX
ypaBHEHU U

IToxasaTenpHBIE YpaBHCHHA. OcCHOBHBIE

59 METO/bI PEIIECHUS TTOKA3aTEIbHBIX 1
ypaBHEHU U
[Tokazarenbublie ypaBHeHUsI. OCHOBHbBIE

60 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
YpaBHEHUU

61 KonTtponpHas padora: "[lokazaTensHas |
¢ynknus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudm yucna. CoiicTBa norapudpma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTBa norapudpma 1

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

67 [IpeoOpazoBanue BEIpaKEHHIA, COACPIKAIIIX |
J0rapupmbl

68 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIIIX |
aorapu@mbl

69 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U 1
rpadux

71 Jlorapudmuueckas pyHkuus, €€ cBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUM 115 1

peuieHus ypaBHEHU I




Hcnons3oBanue rpadpuka QyHKIUU A5

73 peueHus ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI peIIeHUs Torapu(HPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METO/BI peIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUU
JOTapu(PMHUECKUX yPaBHEHUI

73 PaBHOCHIIBHBIE TIEPEXO/BI B PEILIEHUU
JOrapu(pMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIJIOBOT'O apryMeHTa

31 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpEAEIIEHNE TPUTOHOMETPUUECKHUX

(yHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OnpeieTICHUE TPUTOHOMETPUUECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BbIPAXKEHUM

9 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpKEHU I

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

94 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1

95 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1

96 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUN 1

98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

99 Pemrenne TpuroHOMeTpUUECKUX YpaBHEHUN 1

100 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS |

ocjienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocieaoBaTeabHOCTH. VicTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoHeuHO yObIBaroIasi reOMEeTpUIecKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaro1ei
F€OMETPUUECKOMN MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIM POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU ISl PELLICHUS
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnsHas padora:
"ITocenoBaTenbHOCTH U IpOrpeccun”

112 HenpepriBHble QyHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIII

114 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS

HEPABEHCTB




MGTOI[ HUHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH 1S pereHust 3a1a4

120 [TpuMeHeHHEe CBONCTB HEMIPEPBHIBHBIX
GYHKIUH IS perieHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 Omnpenenenue, reoOMETPUYECKUN CMBICI
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOIHOM

124 VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIIIN

125 VYpaBHeHMEe KacaTeabHOU K rpapuky
byHKIUM

OWM3BOJHBIE DJIEMEHTAPHBIX KIIHi

126 IT

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA

128 ITponsBoaHast CyMMBI, IPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMU (QYHKIUN

129 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIUH

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (YHKIUI

131 KonTtponsnas padora: "[IpounszBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH




3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHKIMN"
134 Wrorosas KoHTpoJIbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

Bcero

KonTpoJabHbIe
padoThI

IIpakTnyeckue
padoThI

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIprMmeHeHne nporu3BOAHON K
UCCIIeTOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHHIO (DYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOoOJIbIIETO 1
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON




(GYHKIIMHA Ha OTPE3KE

Haxoxnenue HanbonbLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTPE3Ke

10

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

11

12

13

Haxoxxaenne HanOoJIbIIEro U
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GYHKIIUY Ha OTPE3Ke

Haxoxnenre HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYECHUS HETIPEPHIBHOM
(GyHKIMHT HAa OTpE3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HAaXO0’KJICHUS HAWJTY4YIIEro peHieHus B
MPUKIIAIHBIX 3a/1a4ax

14

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpaduxom

16

17

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxkom

Komnosunus ¢pyHkuumit




18 Kommozurus ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpryeckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

2 KonTtponsHas pabdora: "MccnenoBanue
(GYHKINH C TOMOIIBIO TPOU3BOIHON"

3 [TepBooOpazHasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 [TepBooOpazHble 1eMEHTAPHBIX (DYHKIIHA.
[TpaBuia HaX0XKECHUSI IEPBOOOPA3HBIX

)5 [TepBoOOpa3HbIe 37IeMEHTAPHBIX (DYHKITHH.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX

26 WHurerpai. I'eoMeTpU4eCKUN CMBICIT
MHTETpasa

7 Boruncnenue onpenen€éHHOro HHTerpana
no popmyne Herotona-JleltoHua

)3 Brruucnenue onpenenéHHoro HHTerpana
1o opmyne HeroTona-JleltoHuma

79 [IpumeneHne nHTerpana i HaxoXACHUS
TJIOMIAJEH TUIOCKUX (pHUTyp

30 [IpumeneHne nHTerpana i HaxoXACHUS
00BEMOB reOMETPUYECKHX TeT

a1 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
ypaBHEHUU

1 [Tpumeps! pemenunit mudepeHaIbHbIX

yYpaBHEHUI




33

34

MaremaTtiueckoe MOJICTUPOBAHUE
peabHBIX MPOLIECCOB C OMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

Kontposbnas padota: "[lepBoobpaszHas u
uHrerpan"”

35

Tpuronomerpuyeckue GyHKINHU, UX
CBOWCTBA U TpaduKu

36

37

Tpuronomerpudeckne QyHKINU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GYHKIHH, HX
CBOMCTBa 1 rpaduKu

38

Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U TpapuKu

39

40

Tpuronomerpudeckue GyHKINHU, UX
CBOICTBa U rpaduKu

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

42

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

43

44

OT60p KOpHEH TPUTOHOMETPHUIECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemienne TpuroHOMETpUYECKUX




HEPaBCHCTB

Pewienne TpuroHOMeTpU4ECKUX

45
HEPaBEHCTB

46 Pewienne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Pemenne TpUroHoMeTpUYECKUX
HEPaBEHCTB
KonTtponpnas pabdora: "I'paduku

48 TPUTOHOMETPUUECKUX (YHKITHIA.
Tpuronomerpuueckue HepaBeHcTBa"

49 OcHOBHBIE METO/IbI PELLICHUS
MI0Ka3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METO/IbI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELLIEHUS
JorapupMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PELIEHUS
JorapupMHUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IbI PELIEHUS
norapu(MUIECKIX HEPABEHCTB

56 OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX HEPABEHCTB

57 OcHOBHBIE METO/IbI PELLIEHUS

UPPALMOHAJILHBIX HEPABEHCTB




OCHOBHBIE MCTOBI pCHICHUSA

>8 UPpaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeToIbl peleHus
UPpaLMOHATIbHBIX YPABHEHUM
& I'paduueckue MeTobl peleHus
UppalMOHATIbHBIX YPaBHEHUN
63 I'paduueckue metozs! pemeHus
IIOKa3aTEJIbHBIX YPaBHEHUI
64 I'paduueckue MeTobl pelIeHus
MIOKAa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTObl perIeHus
JorapupMHUUECKUX ypaBHEHUH
66 I'padmuueckue metos! peneHus
norapu(pMUUECKIX HEPABEHCTB
67 I'paduueckue MeTObl perIeHus
JorapupMHUECKUX HEPABEHCTB
['padmyeckue MEeTOABI peLIeHHs
68 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
['padmyeckue METOABI peLIeHHs
69 MOKa3aTeNbHbBIX U JIOrapu(PMUUYECKUX
ypaBHEHUU
70 ['padmyeckue METOBI peLIeHUs

IIOKa3aTCIbHBIX U J'IOl"apI/I(bMI/I‘IeCKI/IX




71

HEPaBCHCTB

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECCKUX
HEPaBEHCTB

72

KonTtponbHas pabdora: "MppanuonanbHele,
noKa3areJbHbIC U JoTapuMudecKkue
HepaBeHcTBa"

73

74

75

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYecKast HOpMBI 3arucu
KOMIUIEKCHOTO YHCIIa

KomrutekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUYecKasi pOpMBbI 3aIHCH
KOMIUIEKCHOTO YHCIIa

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

7

78

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMHU YHCJIaMU
N300pa’keHre KOMIUIEKCHBIX YUCEN Ha
KOOpJAMHATHOM INIOCKOCTH

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

79

80

81

®opmyna Myaspa. KopHu n-oil cTenenn
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

IIpuMeHeHre KOMIUIEKCHBIX YHCEIT JUIst

peHICHUA (I)I/I3I/I‘-ICCKI/IX U TCOMCTPUICCKUX
3aaad




KoHnTtposnbHas pabora: "KoMruiekcHbie

82 |
yucia

83 HarypanbsHble U 1iesbie yucia

84 Harypanbnbie u nenbie yncina

25 [TprMeHeHre TpU3HAKOB JIETUMOCTH
LEJBIX YUCell

26 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIBIX YUCEI

87 [TpumeHeHre TPU3HAKOB JIETUMOCTH
uensix yucesn: HOJl u HOK

28 [TpuMmeHeHre TPU3HAKOB JIETUMOCTH
uenbix yncen: HOJ[ u HOK

29 [IpuMeHeHne npru3HaKOB ACIUMOCTH
HEJIBIX YHCEJI: OCTATKU 110 MOJIYIIIO

90 [IpuMeHeHre NPU3HAKOB ACIUMOCTH
HEJIBIX YHCEJI: OCTATKU M0 MOJIYIIIO
[IpuMeHeHre NpU3HAKOB ACIUMOCTH

91 LEeJbIX YKCcell: anroput™ EBkinaa ans
pElIeHMs 3a/1a4 B LENbIX YUCTaX

9 Kontponbnas padota: "Teopust menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUM.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIe/ICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHII.

94 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIeICTBUS

95 OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U




96

COBOKYITHOCTEH pallOHaIbHBIX
ypaBHEHU U

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEW UppalMOHAIbHBIX
ypaBHEHU U

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM NOKA3aTEIbHBIX
YpaBHEHUU

98

99

100

101

102

103

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHU I

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

[IprMeHeHne cUCTEM K PEIIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 13
pa3InYHbIX 001acTe HAYKU U peallbHOM
JKU3HU, UHTEPIIPETALUS ITOJYYEHHBIX
pe3ynbTaToOB

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTU4YeCKHUX 3a/1ad U 3aJ1a4 U3
pa3IMYHBIX 001acTe HAYKU U peaslbHOM
JKU3HH, UHTEPIIpETALUs [TOJTy4YEeHHBIX
pe3ynbTaToOB

[IpriMeHeHre HEPaBEHCTB K PEIICHUIO




MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3
pa3nuyHbIX 001acTeil HAyKH U pealbHOM
JKU3HH, MHTEPIIpETaLusl IOJy4eHHBIX
pe3yJIbTaToB

KoHntposbhas padora: "Cucremsl
paloHaIbHbBIX, HPPALMOHATBHBIX

104 NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"

105 PaunonaneHble ypaBHEHHS C MTapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
rapameTpamu

107 PaunonaneHble CUCTEMBI ¢ TapaMeTPAMHU

108 Hppanuonaibuble ypaBHEHMS,
HEPABEHCTBA C IIapaMeTpaMHu

109 HppanmonaibHbIe CUCTEMBI C
rapameTpamu

110 ITokxazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapugmuueckue ypaBHeHUs,
HEpaBEHCTBA C ITapaMeTpamMu

113 JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

114 TpuronomeTpuyeckue ypaBHEHUS C
rapameTpamu

115 TpuroHoMeTpuyeCKre HEPABEHCTBA C
rapameTpamu

116 TpUroHoMeTpUIECKUE CUCTEMBI C




117

napaMeTpamu

IToctpoenue u uccnenoBaHue
MaTEeMaTUYECKUX MOJICIICH pealbHbIX
CUTYallMi C TOMOIIbIO YPAaBHEHUH C
rnapamMeTpamMu

118

IToctpoenue u uccneaoBaHue
MaTEMATUYCCKUX MOHGHGﬁ PCAJIBbHBIX
CUTYaIi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

119

ITocTpoenue u uccnegoBaHue
MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C mapameTpaMu

120

121

122

KonTtponpsHas pabdora: "3anaun ¢
napamerpamu”

[ToBTOpenwue, 06001IIEHNE,
cUcTeMaTH3alus 3HaHuii: "YpaBHeHus"
[ToBTOpenue, o6odIIEHNE,
cucTeMaTu3anus 3HaHuil: "YpasHeHus"

123

124

125

[ToBTOpenue, o6odIIEHKE,
cucTeMaTu3alus 3HaHui: "Y paBHEHN .
Cucremsl ypaBHeHUH"

[ToBTOpeHnue, 06001IeHNE,
cucremaTtusanus 3Hanuil: "HepaBencrsa"
[ToBTOpenue, 06001IeHNE,
cucremarusanus 3HaHuil: "Hepasencraa"

126

[ToBTOpenwue, 0600IIEHNE,
cucremaTtusanus 3Hanuii: "HepaBencrna"




[ToBTOpEeHmE, 0600IICHNE,

127 cucremarusauus 3Hanuii: "IIponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpEeHme, 0600IICHNE,
128 cucremaTtusanus 3Hanuil: "IIpousBoaHas u 1
e€ npuMmeHeHue"
[ToBTOpenue, 06001ICHNE,
129 cucremaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€é npuMeHeHue"
[ToBTOpenue, 06001ICHNE,
130 cuctemarusanus 3HaHuil: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 06001ICHNE, |
cucreMartu3alus 3Hanui: "OyHkuun"
132 [ToBTOpenwue, 06001IEHNE, |
cucreMartu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, o6odIIEHKE, |
cucremMarusanus 3HaHuil: "Oynkuun"
134 HToroBas KOHTpoOJIbHAsA paboTa 1 1
135 HToroBas KOHTpoOJIbHAsA paboTa 1 1
136 [ToBTOpEeHme, 0600IIEHNE, 1
cUcTeMaTH3aIusg 3HaHWi
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 10







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

* Maremartuka. Anredpa v Hayajia MaTeMaTHYeCKOro aHallu3a; YriIyOJIeHHOe
obOyuenwne, 10 xmacc/ Mepansak A.I'., Homuposckwuii J[.A., [Tonsko B.M.; on
penakiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«M3narenbctBo «IIpocBemeHue

* Marematuka. Anredpa u Hayajaa MaTeMaTHYECKOT0 aHallu3a; YIIIyOJIeHHOE
obyuenue, 11 knacc/ Mepamsk A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox
penakuueit [logonsckoro B.E., OO01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii entp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«3marensctBO «lIpocBenienre»

AnreOpa 1 Hadana MaTeMaTU4YecKoro aHanusa. 11 kiacc: yue6. nmns
oOmreoOpa3oBar. opranuzanuii: 6a30Bbii U yriyo:. yposau/ FO.M. Kossirun,
M.B. TkaueBa, H.E. ®enopoBa u np., 2018

AnreOpa u Hadana MmaTeMaTudeckoro ananu3sa. 10 kmacc: yue0. s
o011e00pa3oBar. opranuzainuii: 6a3oBsiii U yriyosu. yposuu/ FO.M. Konsrus,

M.B. TkaueBa, H.E. ®enoposa u ap., 2018

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA



Maremaruka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHaIn3a. Y TIyOIeHHbIN
ypoBeHb: 10 kiacc: metoauueckoe nocoodue/ E.B. bynko, A.I'. Mep3nsk, B.b.
[Tononckuii, M.C. Sxup. M. : Benrana-I'pad. 2020 rox.

MaremMatuka: aireOpa v Hayajia MaTeMaTUuYeCKOro aHau3a. Y rIyOJIeHHbIN
ypoBeHnb: 11 kmacc: metonuueckoe mocodoue/ E.B. bytiko, A.I'. Mep3nsik, B.b.

[Tonmonckuit, M.C. Sxup. M. : Benrana-I'pad. 2020 ron

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
OO0 "Yuu.py". TectoBbie ynpaxknenusa EI'D o maremaruke.

00O "®okchopn". IToaroroBka k EI'D no maremartuke (MpoQpuiibHbIA YpOBEHb)
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