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MNOACHUTEJIBHASA 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
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydaroniuecsi OBJIaJeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MNOHUMAaHUsl OCHOBHBIX TEHJICHLIMHA pa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM >KH3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
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 HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpIIPETAllUk  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak 4Yepe3 YYeOHbId Marepuan, CrnocoOCTBYIOLIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomukm oOydeHHs] anreOpe W HavajlaM MaTeMaTH4eCKOTro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BblUMCIEHUsD», « DYHKIMU U rpaduku», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTEINEHHO HACHIIAasICh HOBBIMH T€MaMd W paszaenamu. J[aHHBIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHATh 3HAHUS, TIOJTYYCHHbBIC TIPU U3YYCHHH y4eOHOTO Kypca, st
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOIr0 00111ero 00pa3zoBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONEepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJIEH pEeaNbHOTO MHUpA, HMIMPOKO HCIOJIB3YIOTCS 000O0IIeHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IUYHBIMH  METOJaMH  PCIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, P PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHHUM, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (opMamMu, MPEICTaBICHUSA
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil (dopme: aHATUTHYECKOM, rpaduueckoil u cioBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMATHYECKUX, TAK M NPHUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IIpoleccoB. JlaHHas cojlep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 33a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4YE€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCS pe3yJbTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeiaraloT HamOosee YHUBEPCAJIbHBIA SA3BIK, OOBETUHSIONUINI BCE pa3nesbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJIsi BBIPAXKEHUSI CBOMX MBICIIECH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJEIMPOBAHUSA, KOTOPbIE MpPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbI U3 pa3/ieloB IPOTrpaMMBbl, IOCKOJIBKY BECh MaTEpHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayajlla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JICWCTBUTEIBHBIMH  4YucCiIaMd.  Moayib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BEIPAKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJEIUA C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DOyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe pyHKkuMH. [leproauyeckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKLIMA 715 peLIEHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBable GyHKIIMM W WX CBOMCTBA. TOYKH paspbhiBa. ACHMOTOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble QyHKIUU. Onpenenenre, reOMeTpUIecKUil 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurma EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuyHbIX oOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJ]adax, JUIsl OIpPENENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 AU depeHInaibHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUJaIOIIEeTocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolierl cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM ACATEIbHOCTH, JTAroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(DUKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpolJeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSAMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOIECCA, A TAaKKE BbIIBUTaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAllMM U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBHINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JpoOb, TPOIEHTHI, HWPPANMOHATFHOE YWCI0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTPABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajabHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3((UIMEeHTaMu, KOPHU MHOIOWIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, Trpadux QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHUU C HATypajJbHbIM U LEIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIENOBAaHHUA MPOLECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OINEpPHpPOBaTH TMOHATHUSMHU: MHOXKECTBO, OMNEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B anreOpandeckoil u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp palMOHaJbHBIE, HMppalroOHaJbHbIE, [OKa3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha fA3BIKE alreOpbl, COCTaBJISATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS W MCCIEIOBAHUS PealIbHBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO JJIi HAXOXKICHHS HAWIY4YlIEro pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJWUTh MEePBOOOpa3HBIC AIEMEHTAPHBIX (PYHKUMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 33aa4id, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.

1 MHorowiensl. PanimonansHble ypaBHEHUS U 24 5 bubnnoreka [JOK
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX https://m.edsoo.ru/7f4131ce
YpaBHEHUU

5 Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 12 1 bubmmoreka [JOK
LEJIBIM I10Ka3aTeIeM https://m.edsoo.ru/7f4131ce

3 Apudmernaeckuii KOpeHb N-0i CTENCHN. 15 1 Bbu6moteka [JOK
HppaumnonanbHble ypaBHEHUS https://m.edsoo.ru/7f4131ce

4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1 bubnmnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f4131ce

5 Jlorapudpmuueckas pyHKIUS. 18 1 bubmmnorexka HOK
Jlorapudmuueckue ypaBHEHUS https://m.edsoo.ru/7f4131ce

6 TpuronomeTpruyeckue BoIpaKeHUs U 29 1 bubmmnoreka HOK
YpaBHEHUSA https://m.edsoo.ru/7f4131ce

bu6nunorexa LIOK

7 [TocnenoBaTeTbHOCTH M TIPOTPECCUN 10 1 https://m.edsoo.ru/7f4131ce

but6mmoreka [IOK

8 HenpepriBabie pynkuu. [IponsBoanas 20 1 https://m.edsoo.ru/7f4131ce

9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 9 but6mmoreka [IOK
3HaHUHN https://m.edsoo.ru/7f4131ce

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11 0
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1 bubnmnoreka HOK
MPOU3BOIHOMN https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
2 I1 0 12 1
CPBOODPASHA 1 Hirterpa https://m.edsoo.ru/7f4131ce
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 bubmmoreka [JOK
TpuroHomeTpuyeckre HEpaBeHCTBA https://m.edsoo.ru/7f4131ce
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 1 Bu6moteka [JOK
norapuMuUecKue HepaBeHCTBA https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
K 1 1
> OMILICKCHBIC THCTa 0 https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
H 1 1
6 BTYPAIILHHIE M [EAHIE THCTA 0 https://m.edsoo.ru/7f4131ce
Cucremsl palluOHAIBHBIX, HPPAITMOHATBHBIX
7 HOKaBaTeJ'III))HIII)IX U JIora I/Iqupll)q:cxnx 12 1 brbmmorexa LTOK
. P https://m.edsoo.ru/7f4131ce
ypaBHEHUM
bubnunorexa LIOK
1 1
8 3azait ¢ napameTpamt 6 https://m.edsoo.ru/7f4131ce
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 16 9 bubnunorexa LIOK
3HaHUHN https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Jara
Ne Ipakrtuyec [Jlara
w/n Tema ypoka Beero KoHnTpoJbHbIe KHe e p—— H3y1eHHUS
padoThbI (pakTHuec
padoThbI as)
1 MHox€ecTBO, ONepaluy Hajl MHOKECTBAMHU U UX 1
CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHre TeoOpEeTUKO-MHOKECTBEHHOIO arnapara 1
JUISL peleHus 3a/1a4
Pannonanbublie yncna. OObIKHOBEHHBIE U JECSITUYHBIE
4 Ipo0OU, MPOLIEHTHI, OECKOHEUHBIE IEPUOANUECKHE 1
Ipodu
Parnmonansublie unciaa. OObIKHOBEHHBIE U IECSITUYHbIE
5 JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE TIEPUOTUICCKIE 1
Ipodu
6 [Tpumenenue apoGeil ¥ MPOLIEHTOB VIS PELICHUs 1
NPUKIAIHBIX 3a7a4
5 [TpumeneHue apobeli U MPOLIEHTOB AJIsl PeIeHuUs 1
IPUKIAIHBIX 3a7a4
8 CraproBas quarHoctuueckasi pabora 1 1
9 AHaJIn3 TUarHOCTHYECKON paboThl. ApupmMeTnyeckue 1
olepanuy ¢ JeHCTBUTENBHBIMY YU CIIaAMU
10 Moaynb AEHCTBUTEIBHOIO YHCIIA U €r0 CBOMCTBA 1
11 [TpuGnmuxEHHbIE BEIYMCIICHUS, IPaBUIIA OKPYTIICHUS, 1

IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN




OCHOBHBIE METO/IbI PEIICHUS LIEIBIX U IPOOHO-

12 palOHaIbHBIX YPABHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-
pPaLMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

15 MHorowieHsl OT OJHON EpeMEHHOM. [lenenne
MHOTI'OYJIEHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy

16 MHuorousieHs! ¢ rienbiMu kodddumuenramu. Teopema
Buera

17 Pemenue cucreM JIMHEWHBIX ypaBHEHUN

18 Pemenne cucreM NTMHENHBIX YPAaBHEHUN
Matpunua cucTeMsl JIMHEWHBIX YPaBHEHUM.

19 Onpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUN
CMBICJI U CBOMCTBA; BEIUMCICHHUE €r0 3HAYCHUS

20 Onpenenurens MaTpuLbl 2X2, €ro FeOMETPUUYECKUN
CMBICII M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

21 [Ipumenenue onpenenuTens sl peLIeHUs CHCTEMBI
JIMHENHBIX YPaBHEHUN

99 Pemenue npuknaaHpIX 3aa4 ¢ TOMOIIBIO CHCTEMBI
JIMHEUHBIX YPABHEHUN

93 Pemenue npuknaaHbpIX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JIMHEUHBIX YpaBHEHUN

24 KonTponbhas padota Ne 1 "PanmonanbHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI IMHEWHBIX YpaBHEHUN"
AHan3 KOHTPOJIbHOM paboThl. DyHKIMSA, CIIOCOOBI

25 3aganus QyHKIMKU. BzaumMHo oOpaTHbIe GYHKINH.

Kommozurust ¢hyHKImiz




I'paduk pynkummu. dnemMeHTapHBIC TPEOOPA3OBAHUS

26 .
rpa¢gukoB QpyHKITHI
OO6nacTp onpeneneHuss © MHOKECTBO 3HAUCHHHA

27 ¢ynkunu. Hynu ynkuuu. [IpomexxyTku 3HaK
IIOCTOSTHCTBA

28 Yérasie n Heu€THbIe PyHKIUU. [leproanyeckue
¢bynkuuu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKIIUU

29 MaxkcumyMmbl 1 MUHUMYMBI pyHKIMM. Hanbonbiee u
HalMeHbllIee 3HaueHUe (PYHKIMH Ha IPOMEXYTKE

30 Jluneitnasi, kBagpaTHuHas U ApoOHO-IMHEHHAs
byHKITUN

31 DeMeHTapHOe UcCiel0BaHuEe U OCTPOEHUE rpauKoB
3TUX PyHKIUH

39 DNeMEeHTapHOE HCCIIEeI0BaHUE U TOCTPOEHHE IpauKOB
9TUX QYHKUIUH

33 Crenensb ¢ nensIM nokaszareneM. buaom Herotona

34 Crenesnsb c 1eabIM nokaszareneM. bunom Herorona

35 CrenenHast QyHKIUS C HATypalbHBIM U LIEJBIM
noka3areneM. E€ cBolicTBa u rpaguk

36 KonrtponbHas padora Ne2: "Crenennas Qynkuus. E€
cBoiicTBa 1 rpapuk"

37 AHaiu3 KOHTPOJIBHOM paboThl. AprupMeTHIECKUN
KOpEHb HAaTypaJlbHOW CTETIEHU U €ro CBOICTBa

38 ApudmeTnueckuii KOpeHb HaTypajJbHOU CTENIEHHU U €ro
CBOMCTBA

39 [IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTETEeHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCTOBBIX BRIPAKECHHH, COACPIKAIITUX




CTENEHU U KOPHU

[TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUN, COJEPIKAIIINX

41
CTENEHU U KOPHU

42 HppaunonanbHble ypaBHeHUs. OCHOBHbIE METO/IbI
pEeLIeHUs] HPPALlMOHAJIbHBIX YpPaBHEHHH

43 Wppannonanbuble ypaBHeHUs. OCHOBHbBIE METObI
pelIeHNs HPPalMOHAIbHBIX YpaBHEHUN

44 Hppaunonanbable ypaBHeHUs. OCHOBHBIE METO/IbI
pelIeHNs HPPalMOHAJIbHBIX YpaBHEHUN

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
UppalMOHATILHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
UPpPaLMOHATILHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VppalMOHATILHBIX YPAaBHEHUM

48 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YpaBHEHUN

49 CaolicTBa U rpauK KOpHsI N-Oi CTENEHU KaK (PyHKIMH
00paTHOM CTENEHHU C HaTypaJbHbIM [TOKa3aTeleM

50 CgoiicTBa u rpaduk KOpHs N-0i cTeneHy Kak GyHKIUU
00paTHOM CTETEHH C HAaTypaJIbHBIM [TOKa3aTeIeM

51 KonTtponbHas padora Ne3 "CpoiicTBa 1 rpaduk KOpHs
n-oi crenenu. MppannonanbHble ypaBHeHNA"

59 AHann3 KOHTPOJIbHOM paboThl. CTeneHb ¢
palMOHaIbHBIM MTOKa3aTeNneM U e€ CBOHCTBa

53 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA

54 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA




95 [Noka3zatenpHast pyHKIH, €€ cBOiicTBa U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHUs 1
ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHUs 1
ypaBHEHUH

58 [Toka3arenbHble ypaBHEHUS. OCHOBHBIE METO/IbI 1
pelIeHus MOKa3aTeIbHBIX YpaBHEHUI

59 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
pelIeHus MOKa3aTeIbHBIX YpaBHEHHIH

60 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
pelLIeHHs TOKa3aTeIbHbIX YpaBHEHUN

61 KontponsHast padora Ne4 "IlokazarenbHas GyHKIHS. 1
[lokasarenbHble ypaBHEHUA"

62 AHanu3 KOHTpoJbHOM paboTsl. Jlorapudm uucna. 1
CsaoiicTBa norapugpma

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm yucmna. CoiicTBa gorapudma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

66 JlecATUYHBIE U HATYpAIbHBIE JTIOTapH (MBI 1

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
JorapupMbl

68 [TpeoOpa3oBanue BRIpAKEHHUN, COACPIKAIIIX 1
sorapudmbl

69 [TpeoOpa3oBaHue BRIpAXKESHHUN, COACPIKAIIIIX 1
sorapudmbl

70 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpauK

71 Jlorapudmuueckas ¢hyHKIMs, €€ CBOWCTBA U TpaduK




Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUS

72 .
ypaBHEHUH

73 Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUS
ypaBHEHU I

74 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObI
peLIeHHs JOrapupMUUECKUX ypaBHEHUH

75 Jlorapudmuueckue ypaBaeHuss. OCHOBHBIC METO/IBI
pelLeHHs JorapupMUUECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBaeHus. OCHOBHBIC METO/IbI
pereHus JorapupMUIECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(pMUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonTponbHnas padora Ne5: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

80 AHanu3 KOHTPOJIbHOM paboThl. CHHYC, KOCHHYC,
TAQHI'€HC U KOTAaHT€HC YHCIOBOT0 apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIOBOTO
aprymeHra

82 ApKcuHyC, apKKOCUHYC ¥ apKTaHI'€HC YUCIOBOTO
aprymeHra

83 ApKcuHyC, apKKOCUHYC ¥ apKTaHI€HC YUCIOBOTO
aprymeHra

84 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIeIICHHE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

85 Tpuronomerpruyeckas OKpy>KHOCTb, OIIPEJIECIICHHE

TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUM 1
91 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
92 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
93 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUI 1
94 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1
95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1
97 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
99 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
101 KonTpomasnas padora Ne6 "Tpuronomerpuyeckue 1
BBIPQXXEHHS ¥ TPUTOHOMETPHYECKHE YpaBHEeHUA"
AHanu3 KOHTPOJIbHOM paboTsl. [locnenoBaTenbHOCTH,
102 CII0COOBI 3a1aHus IOCIIEN0BaTeILHOCTEH. MeTos 1
MaTeMaTHYECKOW WHIYKIHH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCJIE0BATEILHOCTH. 1
Hcropust ananmza 6€CKOHEYHO MaJIbIX
104 Apudmerndeckas mporpeccus 1
105 ['eomeTpuueckast mporpeccus 1
106 BeckoneuHo yObIBaroIasi reoMeTpuiecKas porpeccus 1
107 Cymma OeckoHEYHO yObIBaroIIe reoMeTpruuecKoi 1




HpOrpeccuu

JIvHeHbIN 1 SKCOHEHIMANIbHBIA pocT. Yuco e.

108 PopMyiia CII0KHBIX IIPOLIEHTOB 1

109 JIvHeHbIN 1 SKCOHEHIMANIbHBIA pocT. Yuco e. 1
®dopmyiia CII0KHBIX POLIEHTOB

110 Hcnonp30BaHue Mporpeccuu AJs peleHus pealbHbIX 1
3a/1a4 PUKJIAJAHOTO XapakTepa

111 KonTponbnas pabota Ne7 "IlocnenoBaTenbHOCTH U 1
nporpeccun”

112 AHanu3 KOHTpoJbHOM paboTsl. HenmpepsiBHbIE 1
(GyHKLUU U UX CBOICTBa

113 Touka pa3pbeiBa. ACUMITOTHI rpaduKOB QyHKINH 1

114 CaotiicTBa (hyHKIMIT HETIPEPHIBHBIX HAa OTPE3KE 1

115 Bcepoccuiickas mpoBepouHas padboTa 1

116 Bcepoccuiickas npoBepouHas paboTa 1

117 AHanu3 npoBepoyHoi padoTsl. CBoMCTBA PYHKIIMHA 1
HENpEePbIBHBIX HA OTPE3Ke

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

119 MeTto MHTEPBAIIOB JUUIsl PELIEHHSI HEPAaBEHCTB

120 MeTto1 HHTEPBAJIOB JIJIsl pELIEHHS] HEPABEHCTB

121 [IpumeHeHue CBOMCTB HENPEPHIBHBIX (DYHKIIUN IS 1
peleHus 3aaa4

199 [TprMeHeHne CBOMCTB HEMPEPHIBHBIX QYHKIUH [ 1
penieHus 3a1a4y

123 [lepBas u BTOpast npon3BOIHbIE GYHKLIIUU

124 Onpenenenue, reOMETPUYECKUIA CMBICI TPOU3BOIHOM

125 Onpenenenne, GU3NIECKUN CMBICT TPOU3BOTHON




126 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUN 1
127 VYpaBHeHUe KacaTelbHOU K rpaduKy O yHKIIMH 1
128 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
129 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIUN 1
130 [Tpon3BoHAs CYMMBI, TPOU3BEICHHS, YACTHOTO H 1
KOMITO3UITUH (DYHKITHI
131 [IpousBoaHast CyMMBI, POU3BEICHHSI, YACTHOTO 1
KOMITO3UITNH (DYHKITHIA
132 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO U 1
KOMITO3UITUH (DYHKITHI
133 Kontponbnas pabota Ne§ "IIpousBognas" 1 1
134 AmnHanm3 KOHTpoJIbHOH padoTsl. [ToBTOpEHNE, 1
o0o01mIeHune, cucteMaTi3anys 3Hanuii: "YpaBHeHus"
135 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"OyHkuun"
136 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aINsT 3HAHUN 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11




11 KJIACC

KoJymmyecTBo yacos JlaTa
Jara
e T IIpakTuyec HU3y4YeHH
eMa ypoka KonTpoabu U3y4YeH
n/n Bcero KHe
ble paboThI us
padoThbI (pakTHu
ecas)
1 [TpumMeHeHre TPOM3BOIHON K UCCIIETOBAHHIO (DYHKIMIA HA 1
MOHOTOHHOCTb U DKCTPEMYMBI
5 [IpuMeHeHre NPOU3BOIHON K UCCIEN0BaHUIO (DYHKIMI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
3 IIpuMeHeHre NPOU3BOIHON K UCCIEN0BaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
4 [TpumMeHeHre TPOM3BOTHON K UCCIETOBAHHIO (DYHKIIHMIA HA 1
MOHOTOHHOCTb U DKCTPEMYMBI
5 [TpuMeHeHre TPOM3BOIHON K UCCIIEI0OBaHUIO (DYHKIMHA Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI
6 [IpumeHneHne Mporu3BOIHON K HCCIEeI0BaHUIO (QYHKIUI HA 1
MOHOTOHHOCTB U DKCTPEMYMBI
; [IpumeHeHne MporU3BOIHON K HCCIIEI0BAaHUIO (QYHKIIUU HA 1 0
MOHOTOHHOCTb U DKCTPEMYMBI
8 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYCHU S 1
HeNpepbIBHON (PYHKIIMU HA OTpPE3Ke
9 Haxoxaenne HauboIb11ero 1 HaMMEHbIIEr0 3HaYCHUS 1
HEeNpepbIBHON (YHKIIMU HA OTpPE3Ke
10 Haxoxaenne HauboIb111ero 1 HaMMEHbIIEro 3HaYeHUS 1
HEenpephIBHON (DYHKIIUU HA OTPE3Ke
11 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHU s 1

HEeNpepbIBHON (PYHKIIMU HA OTPE3Ke




Haxon(;[eHHe HaKOOJIBIIECr0 ¥ HAUMEHBIIICTO 3HAYCHHUS

12 HeNpepbIBHON (YHKLIUU HAa OTpE3Ke

13 [IpuMeHeHne MPOU3BOIHOM I HAXOKAECHUS HAUITy4dlIEro
pelIeHns B IPUKIAIHBIX 3a7a4ax

14 IIpumeHneHne MPONU3BOJHON [T HAXOXKACHHS HAWITY4IIEero
pEIIeHNs B IPUKIAIHBIX 3a7a49ax

15 [IpuMeHeHne MPOU3BOIHOM IS OIIPEIEICHUS CKOPOCTH U
YCKOpEHUs Mpoliecca, 3aJaHHOT0 popMyIIoi nin rpaduKkoM

16 [IpuMeHeHne MPOU3BOIHOM IS OIIPEIEICHUS CKOPOCTH U
YCKOpEHHUs IpoIiecca, 3a1aHHOT0 (GopMyIIoil uin rpadhukom

17 Kommnosurus ¢yHkimit

18 Komnozunust GyHKimit

19 Kommnosurus ¢pyHkimit

20 I'eomeTprueckue oOpa3sl ypaBHEHNUH HA KOOPIWHATHOM
IJI0CKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha KOOPAWHATHON
IJI0CKOCTH

99 KontponsHas padora Nel "HccnenoBanue ¢pyHKuuii ¢
MIOMOIIIBIO TPOU3BOAHON"

93 AHanu3 KOHTPoJIbHOM paboTsl. [lepBooOpa3Has, OCHOBHOE
CBOMCTBO NIEpPBOOOPa3HBIX

24 [TepBooOpazHbie aeMeHTapHbIX QyHKIMHA. [IpaBuna
HaXO0XJACHUS [1EPBOOOPA3HBIX

o5 ITepBooOpazHble aneMeHTapHbIX QyHKIMHA. [IpaBuna
HaXO0XKJICHHUS EPBOOOPA3HBIX

26 Wurerpan. ['eomeTpruyeckuii cMbICI HHTErpajia

27 Brruncnenue onpenenéHHOro nHTErpaia mo gopmyse




Herorona-Jleibuuna

Brruncnenue onpenenéHHOro uHTerpaia no gpopmyse

28 Herotona-Jleitbnuma !

29 ITpumeHeHue uHTErpana A HaXOKACHUS IUIOMAieH MIIOCKUX 1
uryp

30 [TpumMeHeHne UHTETpaa Al HAXOXKACHUS 00bEMOB 1
T€OMETPHUECKUX TEIl

31 [Tpumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH

32 [Tpumeps! pemennii quddepeHraaTbHbIX YpaBHEHHN

33 MaremaTHueckoe MOJEIINPOBaHUE PEATbHBIX IPOLIECCOB C 1
noMoIIbI0 AudQepeHnrnanbHbIX YpaBHEHUH

34 KonTponbuas padorta Ne2 "IlepBoobpasnas u unterpan" 1

35 AHanu3 KOHTPOJIbHOM paboThl. TpuronomeTpruyeckue 1
(GyHKIIUH, UX CBOMCTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1

37 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpapuKu 1

38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1

39 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1

40 OT100p KOpHEH TPUTOHOMETPUYECKHX YPABHEHUI C TOMOILBIO 1
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUI C TOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

42 OT60p KOpHEN TPUTOHOMETPUUYECKUX YPAaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

43 OT00p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1




45

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

46 Perienue TpUroHOMETpUUECKUX HEPABEHCTB
47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB
48 Kontponsnas padora Ne3 "I'paduku TpUroHOMeTpUYECKIX 1
¢ynkuuii. Tpuronomerpuueckue HepaBeHCTBA"
49 AHanu3 KOHTpOJIbHOH paboThl. OCHOBHBIE METO/Ibl PELICHHUS 1
[IOKa3aTeJIbHbIX HEPABEHCTB
50 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHbBIE METO/IbI PEILIEHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
52 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METOBI PELICHUS JIOrapu(PMUIECKUX HEPABCHCTB 1
94 OcCHOBHBIE METO/bI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
95 OCHOBHBIE METO/IbI PEeIICHUS JTOTapU(PMUIECKUX HEPABEHCTB 1
56 OCHOBHbBIE METO/IbI peLIeHUs JJorapu(pPMUUECKUX HEPABEHCTB 1
o7 OcCHOBHBIE METObI PEILIEHUS UPPAIIIOHATILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/Ibl PELLICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METOJIBI PEIIECHUS HPPAITHOHATLHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/Ibl PELLICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
61 I'paduueckue METOIBI PEIICHNUS UPPAIIMOHATFHBIX YPaBHEHHN 1
62 I'paduueckue MeTOIbI peLIeHNs UPPAlMOHATIBHBIX YPaBHEHUN 1
63 I'paduueckne MeTOIbI pEeIICHHS MTOKa3aTeIbHBIX YPaBHEHUN 1
64 I'paduueckue MeTOIbI pelIeHNs TOKa3aTeIbHBIX HEPABEHCTB 1
65 I'padnyeckue MeToabl pemeHus JIorapupMUIECKIX ypaBHEHUN 1
66 I'paduueckue MeTO bl peLIeHUS JOrapUPMHUUECKUX 1
HEPaBEHCTB
67 I'paduueckue METOIBI PEeLICHUS JOTapUPMHUUECKUX 1




HEPABEHCTB

Fpa(bI/I‘I€CKI/IC METOJbI pCHICHUS ITOKAa3aTCIbHbBIX 1

o8 norapu()MUYECKUX ypaBHEHUI

69 I'paduueckue MeTo bl peLIeHHs TOKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHUN

20 I'paduueckue METOIBI PELICHHS MTOKA3aTEIbHBIX U
norapuMUIECKUX HEPABEHCTB

71 I'paduueckue MeTo bl pelIeHNs TOKa3aTeIbHbIX U
norapuMUIECKUX HEPABEHCTB

79 KonTponbnas padota Ne4 "HppanmonanbHble, TOKa3aTeabHbIE
u jorapudmMuyeckue HepaBeHcTBa"
AHanmu3 KOHTPOJIbHOH paboTsl. KoMIuiekcHbIe uncia.

73 Anrebpanyeckasi 1 TPUTOHOMETpUYecKast (POPMBI 3aITUCH
KOMILJIEKCHOTO YHUCIIa

74 KommiekcHbie uncna. Anredpanyeckas u
TPUTOHOMETPHYECKast (POPMBI 3aMMCU KOMIUIEKCHOTO YHCIIa

75 Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMH YHCIaMU

76 Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMH YHCIIaMU

77 N300parkeHre KOMIUIEKCHBIX YHCeNl Ha KOOPAWHATHOM
IJIOCKOCTH

78 N300paxeHne KOMITJIEKCHBIX YHCET Ha KOOPIUHATHON
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0# cTeneHn U3 KOMIUIEKCHOTO
qucna

80 ®opmyna Myaspa. Kopau N-oii cTeneHn U3 KOMILIEKCHOTO
qucia

81 IIpruMeHeHre KOMIUIEKCHBIX YMCEeN I peleHUs (PU3NIECKUX

U ITCOMECTPUUCCKUX 3adayd




82 KonTponpnas padora Ne 5 "KomruiekcHbie uncia" 1

83 AHanmm3 KOHTPOJIbHOM paboThl.HaTypanpHbIC U 1eIIbIe Ynciia 1

84 HarypanbHble u 1enble ynucna 1

85 [TpuMmeHeHne TPU3HAKOB ICTUMOCTH TIENIBIX YHCETT 1

86 [IpuMeHeHne MPU3HAKOB ACIUMOCTH HEIBIX YHCEIT 1

87 [IpuMeneHue npu3zHaKoB AeIUMOCTH Hebix yucen: HOJ u 1
HOK

88 [Ipumenenue nmpu3HakoB aAeauMocTy Henbix yucen: HOJl u 1
HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH IIEJIBIX YHCEI: OCTATKHU 10 1
MOJIYJIIO

90 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH IIEJIBIX YHCEI: OCTATKHU 10 1
MOJTYJTIO

o1 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIENIBIX YHCEI: aITOPUTM 1
EBknuaa s perenus 3a/1a4 B LENBIX YUCTIaX

92 KonTponbras padota Ne6 "Teopus menbix amncen” 1

03 AHanu3 KOHTPOJIbHOM paboTel. CrcTeMa U COBOKYITHOCTh 1
ypaBHECHH. PABHOCHIIEHBIC CHCTEMBI U CUCTEMBI-CIICICTBUS

94 Cucrema ¥ COBOKYIMHOCTh YpaBHeHHH. PaBHOCUIIbHEBIE 1
CUCTEMBI 1 CUCTEMBI-CJIEICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U COBOKYITHOCTEH 1
palMOHAIBHBIX YPaBHEHUN

96 OCHOBHBIE METOBI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1
WPPAIMOHATILHBIX YPaBHEHUI

97 OCHOBHBIE METOIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH 1
MOKa3aTeIbHBIX YPABHEHUI

98 OCHOBHBIE METO/IbI PEIICHUSI CHCTEM M COBOKYITHOCTEH 1




II0KA3aTEeNIbHBIX YPABHEHUM

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U COBOKYHHOCTeﬁ

99 . 1
norapu()MUYECKUX ypaBHEHUI
100 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH 1
Jorapu(pMUUECKUX ypaBHEHUN
[TpuMeHeHHe CHCTEM K PelIeHUI0 MaTeMaTHYECKUX 3aad u
101 3a7a4d U3 pa3IMYHBIX 00JacTel HAYKH M peabHOM JKU3HH, 1
MHTEpIpeTalys NOJyYeHHBIX pe3yJbTaToB
[TpuMeHeHne CHCTEM K PEeHICHUI0 MAaTEeMaTHYECKUX 3a1a4 1
102 3aJa4d U3 pa3IMYHBIX 00JacTel HAYKH M peabHOM JKU3HH, 1
MHTEPIPETAINS OTYYCHHBIX Pe3yJIbTaTOB
IIpuMeHeHre HEpaBEHCTB K PELICHUIO MaTeMATHYECKUX 3a/1a4
103 Y 3a7a4 U3 pa3jMyuHbIX 001acTel HAyKH U peallbHOM JKU3HH, 1
WHTEPIPETAIHS MOTyYCHHBIX PE3yJIbTaTOB
KonTponbnas padota No7 "CucteMbl paliioHaIbHBIX,
104 UppalMOHATIbHBIX MTOKAa3aTeIbHbBIX U JIOTapU(YMUUIECKUX 1
ypaBHeHU"
105 AHanu3 KOHTPOJIbHOU paboThl. ParimoHaibHbIe ypaBHEHUS C 1
napameTpamu
106 ParmonanbHbIe HEpaBEHCTBA C ITApaMeTpaMu 1
107 PanmonaneHble cucTEMBI C MapaMeTpaMu 1
108 WppatmonanbHble ypaBHEHUs, HEPABEHCTBA C TapaMeTpaMu 1
109 HppatmonaibHble CHCTEMBI ¢ TapaMeTPaMHU 1
110 [TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1
111 IlokazareabHbIE CUCTEMBI C TApaMeTpaMu 1
112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA C MapaMeTpaMu 1
113 Jlorapugmuueckue cuCTeMbI ¢ TapaMeTpamMu 1




114 TpUroHOMETpUYECKHE YPABHEHUS C IapaMETPaMU
y

115 TpuronomeTpuueckre HEpaBeHCTBA C TapaMeTPaMH

116 TpuronomeTpuuecKkre CUCTEMBI ¢ TapaMeTPaMHU

117 [TocTpoenue u uccie0BaHNE MATEMATHUECKUX MOJIEIIeH
peanbHBIX CUTYyaLMH C IOMOLIBIO YPABHEHUH C ITapaAMETPAMHU
[Toctpoenue u uccieqoBaHre MaTEMaTUYECKUX MOJIesIen

118 pEeAIbHBIX CUTYallUi C TIOMOIIIBIO CUCTEM yYpaBHEHUH C
napameTpamu
[TocTpoenue u ucciieJOBaHUE MATEMATHUSCKUX MOJIeIIeH

119 pEAIbHBIX CUTYallUi C TIOMOIIBIO CUCTEM YpaBHEHUH C
napameTpamu

120 KonTponbnas padora Ne§"3amauu ¢ mapamerpamu’

121 AHanu3 KOHTpOosIbHOM paboThl. [loBTOpeHune, 00001IeHN E,
cUcTeMaTu3anus 3HaHui "YpaBHeHus"

122 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM
"VpaBHeHus"

123 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIS 3HAHUM
"VpaHenus. CucteMbl ypaBHEHHH"

124 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allus 3HAHUN
"Hepasencrsa"

125 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIHS 3HAHUIA
"Hepasencrsa"

126 [ToBTOpeHme, 0600IIeHNEe, CUCTEMATU3AIS 3HAHUIA
"Hepasencrsa"

127 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH
"IIponsBonHas u €€ npuMeHeHue"

128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIINS 3HAHUIA
"I[IpousBoaHas u e€ mpuMeHeHue"




[ToBTOpEeHME, 00600IICHNE, CHCTEMAaTH3allMsl 3SHAHUN

129 ) 1
"I[IpousBoaHas u e€ npuMeHeHue"

130 [ToBTOpenue, 0600meHne, cucreMmaTu3aius 3Hanui "MHaTerpan 1
U €ro npuMeHeHue"

131 Hrorosas koHTposbHas paboTa 1

132 Hrorosas KoHTpoOJIbHAsE paboTa

133 AHanu3 KOHTposIbHOM paboThl. [loBTOpeHune, 06001IeHNHE, 1
cucreMaTtusanus 3HaHui "OyHkuun"

134 [ToBTOpenue, 0600mIeHNE, cucTeMaTr3anys 3HaHui " OyHkuun" 1

135 [ToBTOpEeHMEe, 06001IeHNE, CCTeMaTH3alus 3HAHUN 1
"OyHkun"

136 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHS.
Anrebpa 1 Havasla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun F0.M., Tkauera M.B. u 1ip., AKiMoHepHOE 00IIECTBO
«3parenbetBO «lIpocBenieHne»

Marematuka: anreOpa U Hayajga MaTEMAaTHYECKOIO aHAJIN3a, TEOMETPHSL.
Anrebpa 1 Havasia MaTemMaTuueckoro anainusa, 10 knacc/ Hukonsckuit C.M.,
[ToramoB M.K., PemernukoB H.H. u npyrue, AkiinonepHoe o0I1ecTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Marematuka: anredpa v Hayajaa MaTeMaTHYECKOro aHallu3a, FT€OMETPHS.
AnreOpa u Hadana maTemMaTudeckoro ananusa, 10-11 kimacc/ Hukonbckuit
C.M., [ToranmoB M.K., PemmrerankoB H.H. u npyrue, AKunoHepHoe 00IeCTBO

«M3parenscTBO «IIpocBemienne»

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
HMHTEPHET

bu6mmoteka L{TOK https://m.edsoo.ru/7f4131ce
https://workprogram.edsoo.ru/work-programs

https://resh.edu.ru/



