MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xone uzyuenus yueOHoOro kypca «Ausrebpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIpPETAllUK  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIHHOW KOHIIEHTpPAIlMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BaTENbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYarOMIMMCS MHOXKECTBAa HATYpalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIlieHUs] pa3IM4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYCHUN (PYHKIIHH.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHUI0 aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e€0HOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HHU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIILIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJENEN peajbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHMI paclO3HABATh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas: TMHUA «MHOXECTBA M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT Da3HbIE MaTEMaTHUECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKHA KakK HayKd CIeayeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aromuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUIECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peabHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs JIJsl peleHUs NpUKIagHbIX 3amad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJAHBIX 3aj]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXAHUE OBYUEHUA
10 KITACC

Yucja 1 BBIYHCTIEHUS

Panmonanpabie uyncna. OOBIKHOBEHHBIE W JCCATUYHBIE JPOOH, MPOIEHTHI, OECKOHEUHBIEC MEPHOIUUYSCKUE JPOOH.
[IpumeneHue apoOeli U MPOIEHTOB IS PEIICHUS ITPUKIIAIHBIX 3a1a4 U3 PAa3IMYHBIX OTPACIICH 3HAHUM U peaIbHOM JKU3HHU.

JetictBuTenpHble  uucaa. ParmoHanpHBIE W HppalMOHAJIbHBIC Yucla.  ApupMETHUYECKHE OIepalud  C
JNEeUCTBUTEIBLHBIMU YKCIaMU. MoAyJb NEMCTBUTENIBHOTO YUCa U €ro cBoiicTBa. [Ipubnmk€HHbIE BHIYMCIICHUS, MpaBUiIa
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3YJIbTAaTa BHIYUCICHUMN.

Crenensp ¢ mnenbiM nokaszatenemM. buanom Herotona. Mcmonb3oBanue nmoaxoasiieiit OopMbl 3amucy JIeHCTBUTEIBHBIX
YUCeN IS PEUICHUS MTPAKTUYECKUX 3a/1a4 U IIPEJICTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM MTOKA3aTEIEM U €€ CBOMCTBA, CTENIEHD C ICHCTBUTEIBHBIM MTOKA3ATEIIEM.

Jlorapudm yucna. CoiicTa jorapudma. JlecaTuuHble 1 HATYpaJIbHbIE JOrapU(PMBI.

CuHyC, KOCMHYC, TAHI€HC, KOTAHT€HC YHCJIOBOIO0 apryMeHTa. APKCHUHYC, apKKOCHHYC U apPKTAHT€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxkaecTBa M TOXIACCTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHHS. PaBHOCUIIbHBIC YpaBHEHUS U
ypaBHEHUsI-CIeACTBUA. HepaBeHCTBO, pellIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IEJbIX U APOOHO-PAMOHATBHBIX YPaBHEHUNW M HEPaBEHCTB. MHOTOWICHBI OT OJHOU
IEpeMEHHON. JlelleHne MHOro4YjIeHa Ha MHOTOWIEH ¢ OCTarkoM. Teopema be3y. MHOrouneHsl ¢  LEJIBIMU
koapunmentamu. Teopema Buera.

[IpeobpazoBaHus YHCIIOBBIX BBIPAKEHUMN, COACPKAIINX CTETICHU U KOPHHU.

HppanuonansHeie ypaBHeHUs.. OCHOBHBIE METObI PEIICHUS] UPPALIMOHATBHBIX YPAaBHEHHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEILICHUS TTOKA3aTEIbHbBIX YPAaBHEHUH.

[IpeobpazoBaHne BRIPAKECHUH, COJIEPKAITUX JIOTaPU(PMBI.



Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI pEIICHUS JOTapu(PMUUECKUX YPaBHEHHI.

OcHoBHBIE TpuroHoMmeTpuueckue (opmynsl. IlpeobpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHUil. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUN.

Pemenue cucreM JMHEHHBIX ypaBHEHMH. MaTpuia CUCTEMBI JIMHEHHBIX ypaBHEHUN. ONpenenurens MaTpuusl 2x2,
€ro reOMETPUYECKUI CMBICI U CBOMCTBA, BBIYMCIICHUE €0 3HAYCHUS, IPUMEHEHUE ONPEACIIATENS I PELICHUS CUCTEMBI
JUHEWHBIX ypaBHEHUU. PelieHue npukiIagHbIX 3a7ad C MOMOIIBI0 CUCTEMbl JIMHEWHBIX ypaBHeHuU. McciemoBanue
MTOCTPOECHHOW MOJEIM C MTOMOIIBIO MATPULL U OIPEICIUTENCH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PEAJbHOW CUTyallMd C IOMOILBIO YpaBHEHUW U HepaBeHCTB. IIpuMenenue
YPaBHEHUI U HEPABEHCTB K PEILICHUIO0 MaTEMaTHUECKUX 3a7a4 U 33a4 U3 Pa3IMYHbIX 001acTell HAYKU U PEabHOU KU3HU.

DOyHKUMH U TPaPUKH

®yHKus, cnocoObl 3aaaHus QyHkuu. Bzaumuo oOpatneie pyHkiuu. Komnosunms ¢ynkuuil. 'padux QyHkmm.
OnemeHTapHbIe TpeoOpa3oBaHus rpauKoB (PyHKIUH.

OOnacTh ompeneneHUss U MHOXECTBO 3HaueHuM ¢yHkuuu. Hymu @ynkumm. [IpoMexyTKu 3HAKONOCTOSHCTBA.
Uétapie u Heu€tHbie GyHKuuMu. llepuogmueckue ¢yHkiuu. [IpomMexyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl H
MUHUMYMBbI QyHKUIMU. Hanbosnbiee 1 HauMeHblee 3HayeHus: QyHKIMHU Ha TPOMEXKYTKE.

Jluneiinas, kBagpaTuyHas U ApOOHO-TUHEIHAsS QYHKUNUU. DIIEMEHTApHOE HCCIEA0BAaHUE U IOCTPOCHHUE UX TPa(UKOB.

CrenenHast pyHKIMS ¢ HATypaldbHBIM U 11eJIbIM noka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-
Ol cTeneHH Kak QyHKIMM 0OpaTHOM CTENEHH ¢ HaTypaJIbHBIM ITOKa3aTeeM.

[TokazatenbHast u norapudmMuyeckas GyHKIMH, UX CBOMcTBa U rpaduku. VMcnons3oBanue rpadukoB GyHKIMA AJis
pelIeHus] YpaBHEHUM.

TpuroHomeTpruyeckasi OKpy>KHOCTb, OIPE/IETICHUE TPUTOHOMETPUUYECKUX (DYHKIIUIA YUCIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIbHBIX Mpolleccax  sBieHusxX. ['paduku peanbHbIX 3aBUCUMOCTEI.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs MOCIe0BaTeIbHOCTEH. MeToa MaTeMaTHueCKOH UHIYKIMH. MOHOTOHHBIE
U OTpaHUYEHHbIE MOCIEA0BATENbHOCTU. VICTOpUS BO3ZHUKHOBEHUSI MAaTEMAaTHYECKOTO aHalIM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.



ApudmeTrnueckas ¥ reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaroiasi reoMmerpuueckast mporpeccusi. Cymma
OECKOHEYHO YOBIBAIOLIEH I'€OMETPUYECKON mnporpeccuu. JIMHEHHBIH M 3KCHOHEHUMaIbHBIM pocT. Yucno e. @opmyia
CJIOKHBIX IIPOLIEHTOB. Mcnionb30BaHue Nporpeccuu s PEMIEHUs PEaIbHbIX 3aa4 MPUKIIAJHOTO XapakTepa.

HenpepoiBable QyHKIMM U uX cBoicTBa. Touku paspbiBa. AcUMOTOTHI TpadukoB (yHkuuii. CBoicTBa (PyHKIUN
HEIPEPBIBHBIX Ha OTpe3ke. MeToa MHTepBaJoB Uil pelieHust HepaBeHCTB. [IpuMeHeHne CBOMCTB HENPEPBIBHBIX (DYHKIIHIMA
JUISL PELIEHUS 3a/1a4.

[lepBasg u BTOpas mpou3BoAHble QyHKUIUHU. OmnpenesieHue, FreOMETPUUECKU U (PU3MYECKHI CMBICI MPOU3BOIHOM.
VYpaBHeHME KacaTeabHON K rpaduky QyHKIUU.

[TpousBoHbIe r1eMeHTapHbIX GyHKUMN. [Ipon3BogHast CyMMBI, TPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIIUH (DYHKIIUHA.

MHoskecTBa M JIOTHKA

MHoOk€eCTBO, onepaluy HaJ MHOXKECTBAaMU M MX CBOMCTBA. /narpammel Jitniepa—BenHa. [IpuMmeHeHne TeopeTuko-
MHO>KECTBEHHOT'O allapaTta Jjisi ONMHUCAHMS PEANbHBIX MPOIECCOB U SIBICHUH, NMPU PEIICHUH 3a/1ad U3 JIPYTUX y4eOHBIX
IIPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CIIEJACTBUE, JI0Ka3aTeIbCTBO, PAaBHOCHIIbHBIC
YpaBHEHMUS.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJBTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OPMUPOBAHHOCTH IPAXKJAHCKON MO3UIMKU O0YYarOIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
o0I1ecTBa, NMPEACTaBICHUE O MAaTEMAaTUYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJCHHM, MPOLETYp
rpaKJaHCKOro ob1miecTBa (BbIOOPHI, OMPOCHI U JIPYroe), yMEHHUE B3aWMOJEHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMHU B
COOTBETCTBHUHM C UX (PYHKLHAMU U HA3HAUECHUEM;



2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUNUCKOMN TPaKIaHCKOW MACHTUYHOCTH, YBAXEHHUS K MPOLUIOMY U HACTOSALIEMY POCCHUICKOM
MAaTEMATHKH, LEHHOCTHOE OTHOIICHUE K JOCTHMKECHHUSIM POCCHUUCKAX MaTEMaTUKOB M POCCUHMCKOM MaTEMATHYECKOMN
IIKOJIbI, UCTIOJIb30BAHKE 3TUX JOCTUKEHUHN B APYTHX HAYKAX, TEXHOJIOTHUSAX, CPepax IKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUIICKOr0 Hapoja, chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MOBEJCHHUS, CBSI3AHHOTO C IMPAKTUYECKHM MPUMEHECHHEM JIOCTHXKEHUW HAYKU U JIESITEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIOYas SCTETUKY MAaTeMaTHYEeCKHUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pELICHUH, PACCYXKICHUM, BOCIPUUMYNBOCTh K MATEMAaTHUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh YMEHHMS MPUMEHSITh MaTeMaTHUYE€CKUE 3HAHUS B MHTEpPEcax 3J0pOBOro U Oe30macHOro odpasza
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0POBBIO (3I0pOBOE TMUTaHUE, COAJAaHCUPOBAHHBIA PEKUM 3aHATHH H
OTHbIXa, peryispHas Quanueckas axkTUBHOCTh), (U3UUYECKOE COBEPIICHCTBOBAHUWE TMPU 3aHATUSIX CIOPTUBHO-
03JI0POBUTENILHOM JEATENBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HaHUE IICHHOCTH TPYIOJIIOOUs, MHTEPEC K Pa3MuHbIM cdepam mnpodeccuoHaTbHON
NESATETbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW U €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIiei
npodeccu U peaau30BbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMaTHYECKOMY
o0pa3oBaHHIO M CcamMOOOpa30BaHUIO Ha MPOTSHKCHUM BCEU KW3HU, TOTOBHOCTh K AKTMBHOMY Y4YacTHIO B PEIICHUH
MPAKTUYECKUX 33/1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOPMHPOBAHHOCTh AKOJOTUYECKON KyIbTYPhl, TIOHUMAHHUE BIIMSHUS COIMAIBHO-YKOHOMHUYECKUX IPOIIECCOB Ha
COCTOSIHUE TIPUPOJIHOM U COIMAIBLHOM CpeJibl, OCO3HAHUE TJI00AIbHOTO XapaKTepa 3KOJIOTHYECKUX MPoOieM, OpUEHTAIIUS
Ha MPUMEHEHNE MaTeMaTUUECKUX 3HAHUH IS pelIeHuUs 3a7a4 B 00JIaCTH OKPYKAIOIIEeH Cpejibl, INIAHUPOBAHHUE TTOCTYITKOB
Y OLICHKH WX BO3MOHBIX MOCJIEACTBUM ISl OKPYKAOUIEH CPEIbI;



8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON
MPAKTUKKM, TOHMMAaHUE MAaTeMAaTHYeCKOW HAyKH Kak cdepbl UYeTOBEYECKON IeATEIHHOCTH, JTAloOB €€ pa3BUTHA U
3HAYMMOCTH JIJIsl pa3BUTHUSI IIMBUIIM3AIIMK, OBJIaJCHUE SI3IKOM MaTeMaTHUKU U MaTEMaTUYECKON KYyJIbTYpPOH KaK CPeICTBOM
MO3HAHUSI MHpPa, TOTOBHOCTb OCYIIECTBJIATH IMPOCKTHYIO MU HCCIEI0BATEIBbCKYIO JEATCIbHOCTh WHAMBUIYyIHbHO U B
rpymre.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJIAITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMATUYECKUX OOBEKTOB, MOHSATHI, OTHOLLIEHUN MEXIy
NOHATUSAMHU, (OPMYJIUPOBATH OIPEACIICHUS TMOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(pUKALINH,
OCHOBaHMSI 17151 0000ILIEHHS U CPABHEHHSI, KPUTEPUU TPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBaTh U MPEeOOPa30BBIBATH CYKJIEHUA: YTBEPJIUTEIbHbIE U OTPULIATENIbHbBIE, CAUNHUYHbIE,
YaCTHbIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpPEUMs B (akTaX, JAaHHBIX, HAOTIOACHUSIX U
YTBEPKJICHUSIX, IPEIaraTb KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

Jenatb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTWKHM, JEAYKTHUBHBIX UM MHIYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIFOUYECHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JIOKA3aTEIbCTBA MATEMAaTHYECKUX YTBEPKIACHUM (IIpsMbIE W OT MPOTHUBHOIO),
BBICTpAauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATh CHIOCO0 pelieHusl yueOHOUM 3amaun (CpaBHUBATh HECKOJIBKO BapUaHTOB pEILICHHs, BbIOMpaTh Hauboiee
MNOAXOASIIINNA ¢ YUETOM CaMOCTOSTENbHO BbIIEIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:



WCITOJIB30BaTh BOTPOCKHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHMS, (DOPMYIUPOBATH BOMPOCH, (PUKCHUPYIOIIIHE
MPOTUBOPEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3y, aAPTYMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCJIEAOBAHHE IO YCTAHOBJIEHHUIO OCOOCHHOCTEU
MaTEeMaTUYECKOro 00bEKTa, SIBJICHUS, POIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMHU, SBICHUSIMU, POILECCAMU;

CaMOCTOATENLHO  (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI 10 pe3yiabTaTaM IMPOBEAEHHOTO HAOIOICHUS,
UCCIIEIOBAaHUSI, OLICHUBATH JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000O0IIEHUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOLECCA, a TAKKE BBIABUTATH MPEIINOIOKEHHUS O €r0 Pa3BUTHU B HOBBIX
YCIOBUSIX.

Pabora c nndopmanmueii:

BBISABJIATH Je(UIIMTHI UH(POPMAIUHU, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOMPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpaTh HWHGOpPMALUIO W3 KWCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATh, CUCTEMAaTU3UPOBATH U
MHTEPHPETUPOBATH MH(GOPMAIIUIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABIICHNUS;

CTPYKTYpPHUPOBaTh HUH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (PopMax, WILTIOCTPUPOBATH rPadUIECKU;

OIICHUBATh HAAEKHOCTh MH(DOPMAILIMH TIO CAMOCTOSITEIFHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUM C YCJIOBUSIMU W ULEISIMU OOLIEHUS, SICHO, TOYHO,
FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX H ITMCBMCHHBIX TCKCTAaX, JaBaTh IOSACHCHMUS 110 XO)Iy pel_HeHI/ISI 3aJa4u,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B XOJie OOCYXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMbI, periaeMoil 3aaaud,
BBICKA3bIBATh WJACH, HALICJIICHHBLIC HA IIOUCK PCHICHUSA, COIIOCTABIIATH CBOU Cy)KI[eHI/ISI C CY)I(I[eHI/IﬂMI/I z[pyrI/Ix y‘-IaCTHI/II(OB
nuanora, oOHapyuBaTh pazlIMYMEe M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme (opMyaupoBaTh pa3HOINIACHS, CBOU
BO3PAXKCHUS;

npcacCTaBJIATh pGByHBTaTBI peuiCHuA 3ada4r, SKCIICPUMCHTA, MCCICAOBAHUA, ITPOCKTA, CAMOCTOATCIBHO BBI6I/IpaTB
dbopmMat BBICTYIUICHHS C YIETOM 3a/1a4 MPE3CHTAIUA U OCOOCHHOCTEHN ayTUTOPHH.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBHUS

Camoopranusanus:

COCTaBJISATh IUIaH, aJTOPUTM PEIICHMS 3aJlauyd, BBHIOMpaATh CIIOCOO pelIeHUs] ¢ Y4ETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIAJCTh HAaBBIKAMU TIO3HABATENHHON pedieKCHur Kak OCO3HAHUSI COBEPIIAEMbIX JEHCTBUM W MBICIUTEIbHBIX
MPOIIECCOB, MX PE3yJbTAaTOB, BIAJETh CIOCO0AMH CaMOINPOBEPKU, CAMOKOHTPOJISI Ipollecca M Pe3ysibTara PEIICHUS
MaTeMaTUYECKOM 3a/1au;

MPEABUACTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH TIPH PEIICHUH 3a]]a49H, BHOCUTHh KOPPEKTUBHI B JICATCIIBHOCT Ha
OCHOBE HOBBIX 00OCTOSATEICTB, MAHHBIX, HAWJCHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa IEd U YCIOBUSM, OOBSCHATH NMPUYMHBI JOCTHKEHUS WU HEAOCTHKEHUS
pe3yIbTaTOB JIEATEIILHOCTH, HAXOAUTH OLIUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMmecTHAsI 1eITEIbHOCTD:

MOHMMATh W UCIOJIB30BaTh MPEUMYIIESCTBA KOMAHHONW W WHIWBHUIYAIbHONW pabOThI MpH pEIICHUH Y4eOHBIX 3a1ad,
MPUHUMATh 1IeJTb COBMECTHOH JEATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pabOThI, pacrpenciisTh BUIBI
paboT, TOroBapuBaThCs, 0OCYKAATh MIPOIIECC U PE3yNbTaT paboThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPyHNoBBIX (opmax paboTel (0OCykIeHHs, OOMEH MHEHUH, «MO3TOBbIE IITYpPMbD» W HWHBIE),
BBITIOJTHATH CBOIO YacTh PabOTHI U KOOPJIAWHUPOBATH CBOM JIEUCTBHS C IPYTUMHU YWICHAMH KOMAHJIBI, OIIEHUBATh Ka4eCTBO
CBOCTO BKJIaJla B OOIINI TPOIYKT MO KPUTEPUIM, CPOPMYIIMPOBAHHBIM YI4aCTHUKAMH B3aUMOICHCTBUAI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kjacce oOydaromuiics MOMYyYUT CIEAYIOIIME MPEAMETHBIC PE3YIbTaThl MO OTIACITHHBIM
TeMaM pabouelt mporpaMmbl yaeOHOTO Kypca « Anredpa 1 Hadajia MaTEMaTHIECKOTO aHATN3ay:
YucJia 1 BLIYUCICHUA



CBOOO/JIHO OIEPHPOBATh IMOHATUSMHU: pPALMUOHAIBHOE YHUCIO, OECKOHEYHas mepuoanyeckas ApoOb, MPOILEHTHI,
UPpALMOHAIBHOE YHUCIIO, MHOXKECTBA PALIMOHAIBHBIX U JEUCTBUTENBHBIX YHACEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

NPUMEHATH POOM W MPOLEHTH ISl PEIICHUS MPUKIATHBIX 3a/ad U3 Pa3iNMYHbIX OTpacieil 3HaHUN U peasbHOM
KU3HU;

IPUMEHATH NPUOIMKEHHBIE BBIYMCIICHUS, IPABUJIa OKPYTJICHUS, IPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCIICHUN;

CBOOO/IHO OMEpPUPOBATH MOHSATHEM: CTEMEHb C IEJNBIM IMOKAa3aTelIeM, HCIOIb30BaTh MOAXOISAIIYI0 (GopMy 3amucH
JNEWCTBUTEIBHBIX YACEII ISl PEIICHUS MPAKTUYECKHUX 3a/1a49 U MPEICTABICHUS JaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUI KOPEHb HATYPAJIbHOM CTENEHY;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

cBOOO/IHO OIEPUPOBATh MOHATUSAMU: JIOrapu(pM YKcia, TECATUUHBIE U HaTypalbHbIE JIOTapU(PMBL;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIOBOTO ApryMEHTA;

OIIEPUPOBATH NOHATUAMU: APKCUHYC, ApKKOCUHYC U apKTaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YypaBHEHUE, HEPABEHCTBO, PABHOCUJILHBIE YPABHEHUS U ypaBHEHUS -
CJIIECTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSATH Pa3IMYHbIE METO/bl PELIECHUSI PAMOHAIBHBIX U APOOHO-pALlMOHANBHBIX YPaBHEHUH, TPUMEHITh METO]I
VHTEPBAJIOB [l PELIECHUS HEPABEHCTB;

CcBOOO/IHO ONEpPUPOBATH MOHATUSIMHU: MHOTOUYJIEH OT OJHON NEPEMEHHOM, MHOTOWIEH C LEeIbIMH KO3(PHUIeHTaMHu,
KOPHU MHOTOYIECHA, IIPUMEHATH [E€JIEHHE MHOTOYWIEHA Ha MHOTOYIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera mis
pelieHus 3a1ay;

CBOOOJTHO OMEPUPOBAThH MOHATUAMM: CUCTEMA JIMHEWHBIX YPAaBHEHUM, MaTpHIla, ONPEASIUTENIb MATPUILIBI 2 X 2 U €ero
IrE€OMETPUYECKHUN CMBICH, HCIIONb30BaTh CBOWCTBA ONpenenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHHUs, NMPUMEHSTH
ONPENEIIUTENN JUIsl PELICHUS CUCTEMBI JIMHEWHBIX YPABHEHUN, MOJECIUPOBATh PEAIIBHBIE CUTYAallMU C MOMOILBI CUCTEMBI
JIMHEWHBIX YPAaBHEHUM, UCCIEA0BATh NOCTPOCHHBIE MOJEIN C IOMOLIBIO MATPHUIl U OINpEAEIUTENEH, UHTEPIIPETUPOBATD
IIOJIy4YEHHBIN Pe3yJIbTaT;

UCITI0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJi TPeoOpa30BaHUsI BbIPAKEHUM;

BBITNOJIHATH MPE0OPa30BaHMsI YUCIOBBIX BBIPAXKEHHM, COIEPIKALNX CTENCHH C PAllMOHAIBHBIM ITOKa3aTelleM;



UCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB i Mpeodpa3oBaHus JorapuMUUECKUX BHIPAKEHUH;

cBOOO/IHO OTNEPHUPOBATh MOHATHUSIMU: HUPpAIMOHANbHBIE, TOKAa3aTeIbHbIC U JIOTapU(PMUUECKIE YpaBHEHUS, HAXOAUTh
UX PEIICHHUs C TIOMOIIBIO PAaBHOCHIIBHBIX TIEPEX0I0B WU OCYILECTBIISS IPOBEPKY KOPHE;

MPUMEHSTH OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYJIBI JJIs MPEe0OPa30BaAHMS TPUTOHOMETPUUECKUX BBIPAKEHUH;

CBOOOJTHO OIEpUPOBATh MOHSTUEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHSATh HEOOXOAUMBbIE (OPMYIbI IS
pelIeHns OCHOBHBIX THUIIOB TPUTOHOMETPHUECKUX YPaBHEHHI;

MOJICTIUPOBATh peallbHbIE CUTYallMd Ha SI3bIKE anreOphl, COCTABISATH BBIPAKEHUS, YPaBHEHHs, HEPAaBEHCTBA II0
YCIIOBUIO 33J]a4M, UCCIIEJOBATh IOCTPOCHHBIE MOJIENN C UCIOIb30BAaHUEM allrapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

CBOOOJTHO OIEpUPOBATh MOHATUSAMU: (GYHKIMS, CHOCOOBI 3adaHus (YHKIMH, B3aMMHO oOOpaTHbIe (QYHKIUH,
KOMITO3ULIMS PYHKIUH, TpaduK GYyHKINHU, BBIIOJHATH 3J€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB (PyHKIIHIA;

CBOOOHO OMEPHUPOBATH MOHATHSIMH: OOJIACTH OIpPEAETCHHUs] U MHOXKECTBO 3HAUCHWUN (YHKIMH, HYTU (PYHKIIHH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OINEpPUPOBATH MOHATHSAMH: YETHbIE M HEUETHBIE (PYHKLUMU, MEPUOJUYECKHE (PYHKIMH, MPOMENKYTKH
MOHOTOHHOCTH (DYHKIIMM, MaKCUMYMbl U MUHUMYMBI (DYHKIMH, HauOojbllee W HAaUMEHbIIEe 3HadeHHe (PYHKIMU Ha
IPOMEXKYTKE;

CBOOOIHO OINEpPUPOBATh TOHATUSAMHU: CTENEHHas (QYHKIMS C HaTypajdbHBIM U II€JIbIM TOKa3aTeleM, Tpaduk
CTeNEeHHOW (YHKIMHM C HATypaJbHBIM W IIEJIBIM MOKa3areneMm, rpaduk KOpHS N-Oi cTemeHu Kak (yHKIUA OOpaTHOMU
CTEIICHU C HaTypaJIbHBIM [TOKa3aTeseM;

ONEpUPOBATh TMOHATHAMH: JUHEWHAs, KBagpaTWuyHas W APOOHO-IMHEHHAas (QYHKIHMU, BBIIOJHATH JJIEMEHTapHOE
WCCJICIOBAaHUE U TIOCTPOCHUE UX IpauKoB;

CBOOOJTHO OTMEPHUPOBATH TOHITHSAMU: TOKa3aTelbHas W JorapudmMuueckas (QyHKIIMH, UX CBOWCTBA M Tpaduikwy,
WCITOJIB30BATh UX TPaQUKH JIJIs PEIICHUs YpaBHEHU;

CBOOO/IHO OIEPUPOBATh MOHATUSIMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUUECKUX
(GyHKUMIA YUCIOBOTO apryMEHTa;

UCTIONB30BaTh rpaduku (pyHKIUN 171 MCCIeTOBAaHUS MPOIECCOB W 3aBUCUMOCTEH MPH PEIICHUH 3a1ad U3 JAPYTUX
y4eOHBIX MPEAMETOB U PEaTbHON KHU3HU, BBIPAXKATh (DOPMYyJIaMU 3aBUCMOCTH MEKy BETUUMHAMU;



Havana maTeMaTH4eCcKOro aHajm3a:

cBOOOIHO ONEPUPOBATHh MOHATUAMH: apuPMeTHyecKas M TeoMeTpUuYecKas MporpeccHsi, OECKOHEYHO YyObIBaromiast
reoMeTpUUecKas Mporpeccusi, JIUHEHHBIH UM OSKCIOHEHIMAIBHBIM pOCT, QopMyJia CIOXKHBIX MPOIEHTOB, HMEThH
MPE/ICTABICHUE O KOHCTAHTE;

UCITI0JIb30BATh MIPOTPECCHUH JIJISl PEILICHHUS PEAIbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa;

cBOOO/IHO OTIEPUPOBATH MOHITUSIMHU: TTOCIEI0OBATEILHOCTD, CIIOCOOBI 33/1aHUS MTOCJIEI0BATEILHOCTEH, MOHOTOHHBIE U
OTpaHUYCHHBIC TIOCJIEIOBATEIBHOCTH, TOHMMATh OCHOBBI 3apOKIEHUS MaTeMaTHYeCKOro aHajh3a Kak aHaiu3a
OCCKOHEYHO MaJIBIX;

CBOOOJTHO ONEPUPOBATH TOHATUSMU: HENpPEpPbIBHbIE (PYHKIIMU, TOYKU pa3pbiBa Tpaduka (PyHKIHUH, aCUMITOTHI
rpaduka GyHKIINY;

cBOOOJHO OIEpPUPOBaTh MOHATHEM: (YHKIMS, HENpEephIBHAsS Ha OTpE3Ke, MPUMEHSITh CBOWCTBAa HEMPEPBHIBHBIX
GyHKUMNA 1151 peleHus 3a/1ay;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: TIEpBasi U BTOpas MPOU3BOAHBIC (DYHKIINH, KacaTelbHas K rpa@uKy QyHKIINU;

BBIYHCIIATh MPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YaCTHOTO M KOMIO3UIMU JBYX (YHKIUW, 3HATH MPOU3BOIHBIC
AJIIEMEHTAPHBIX (PYHKIUH;

UCTIOJb30BaTh TEOMETPUUICCKUH 1 (PU3NUECKHIA CMBICT IPOU3BOAHOM AJIsl PEIICHUS 3a7ad.

MHokecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOYKECTBO, ONIEpALIUN HAJl MHOYKECTBAMU;

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIrapar JJisi OMKMCAHUS peabHBIX MPOILIECCOB U SIBJICHUH, MPU PEIICHUN
3a7a4 U3 IPYTUX y4eOHBIX MMPEIMETOB;

CBOOOIHO ONEPUPOBATh MOHATHUSAMHU: OTpPEACIICHHE, TeOpeMa, ypaBHEHUE-CIECICTBUE, CBOHCTBO MAaTEeMaTHYECKOTO
00BeKTa, J0KA3aTebCTBO, PABHOCWILHBIE YPAaBHEHUS 1 HEPABEHCTBA.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumenoBanue pas3aesioB U TeM KoanuecTBo yacos JIeKTPOHHbIE

n/n nporpamMMel Bcero Konrpoabueie  IIpakruueckue (uupposbie)
padoTbI padoThI oOpa3oBaTe/ibHbIE




pecypchl

MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.

1 Muorowiensl. PaninonanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
yYpaBHEHHI

) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
LIETIBIM TTOKa3aTeIeM

3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
WppatnmonansHble ypaBHEHUS

4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1
ypaBHEHUS

5 Jlorapudmuueckas QyHKITUS. 18 1
Jlorapudmudeckue ypaBHEeHUS

6 TpuronomeTpruyeckue BeIpaXXeHUS U 29 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepeiBabie ynkiuu. [IponszBoanas 20

9 HOBToPeHI/Ie, 000011IeHHE, CHCTEMATH3ALIMS 5 5
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JECATHYHBIE TPOOH, MIPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodeit u MPOIEHTOB IS 1
penieHus MPUKIAIHBIX 33124
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHNUS, TIPaBUIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenrue MHOTOYJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

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

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHui QpyHkiuu. Hynu Gyskmmm.
[IpomexXyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DJeMeHTapHOe UCCIIeI0BaHue U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponpnast padora: "CreneHHas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAINX CTETIEHU H KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/IBI pEIIeHUS HPPAITUOHATBHBIX
YpaBHEHUNU
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC INEPpEXO0Abl B pCIICHUHU

46 UPPALMOHATBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
HUPPALMOHATLHBIX YpaBHEHUHN
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHs N-oi crenenu. MppannoHanbHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKIUN A5
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI pEIIEHUS MTOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

79 Hcnonb3oBanue rpadguka GyHKIUN 15 1

pellIeHNs] YpaBHEHUI




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTAPUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeIeJICHUE TPUTOHOMETPUUECKUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CymMma 0eCKOHEYHO yOBbIBArOIICH
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 IlepBast u BTOpast IpOU3BOJHEIE KIOIUU

VH

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Omnpenenenne, GU3HMUSCKUANA CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIIN 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Hadasa MaTeMaTHYECKOro aHanmu3a (B 2 gactsax), 11 kmacce/ Yacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakuueit Mopakosuya A.I'., OOI111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3HMHA»

Marematuka: anredpa 1 HayaJla MaTeMaTUYECKOT0 aHalln3a, reoMeTpus. Anredpa
U HayaJla MaTeMaTuyeckoro ananuza. 10 kmacc. YueOHUK aiist
o01eoOpa3oBaTeNbHbIX OpraHu3anuii (0a30BbIi U yriiyOieHHbIA ypoBHH). B 2 .
Yacte 1/A.I''Mopakosuy, I1.B.Cemenos.; Hacts 2/A.I".MopkoBuy,

I1.B.CemeHoB. - M.:MHuemo3uHa, 2021

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Martematuka (yriy0OneHHbIi ypoBeHs). Peanuzanus tpedboBanuii ®I'OC cpennero
oO1iero oOpazoBaHus : MeToauueckoe nmocooue st yuurtens / [JI. O. Pocnosa, E.
E. Anekceesa, E. B. byuko]; mox pex. JI. O. Pocnosoii. — M.: ®I'bHY

«MHCTUTYT CTpaTeruu pa3BuTHs 00pa3zoBaHus», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka [{OK, Poccuiickas 31neKTpoHHas KO






