


HOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa W Hayala MaTeMaTHYECKOTO aHalIW3a» SBISETCS OJHUM M3
HaunOoJee 3HAYMMBIX B TPOrpaMMe CpeaHEero OO0Iero oOpa3oBaHUs, MOCKOIBKY, C OMXHOMN
CTOPOHBI, OH OOecreurnBaeT WHCTPYMEHTAJIbHYIO 0a3y /i H3Y4YeHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroll CTOPOHBI, (hOPMHUpYET JOTUYECKOE M aOCTPAKTHOE MBIIUICHHE
oOyyaroluxcsi Ha YpOBHE, HEOOXOJUMOM [JIsi OCBOEHHS HH(OPMATHUKH, OOIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JPYrUX MAUCHMIUIMH. B pamkax maHHOro y4eOHOro Kypca
oOyyarolmuecsi OBJAJCBAIOT YHMBEPCAJIBHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
dhopmynupyeT CBOM JOCTIKCHHS B MaTEMaTHYECKOU (hopme.

VY4eOHblii Kypc anreOpsl U Havyal MaTEeMAaTHMYECKOTO aHAlIM3a 3aKjaJbIBAE€T OCHOBY IS
YCIICIIHOTO OBJAJEHUs 3aKOHaMHU (U3MKHU, XHUMUHM, OHOJOTHH, TOHHWMAHHS OCHOBHBIX
TEHIEHIIMA Pa3BUTUS DKOHOMHKH M OOIIECTBEHHOH >XW3HHW, TO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOIMAX, YBEPEHHO HCIIOJIb30BaTh MX IS
nanpHeimero oOpa3oBaHUST W B TOBCETHEBHOM KM3HH. B TO jke BpeMs OBIaJgcHHE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSMHU aJreOpbl U MaTeMaTUYeCKOTO aHalu3a
pa3BUBAaCT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTb, JIOKa3bIBATh
YTBEPKACHUSI C MOMOLIBI0 MHAYKIIMUA U PacCyXJaTh AeTYKTUBHO, UCIIOJIb30BAaTh 0000IIEHNE U
KOHKpETH3aI1io, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPHUTUYECKOE
MBILICHHE.

B xome m3yuenus ydeOHOro kypca «Anrebpa M Hayajlla MaTeMaTHYECKOTO aHaln3a
oOydaroluecsi TMONy4YalOT HOBBIA OMBIT PEMICHUS MPUKIATHBIX 3a7a4, CaMOCTOSITENLHOTO
MOCTPOCHHUSI MAaTEeMAaTUYEeCKUX MOJEJCH pealbHbIX CHTyallud, WHTEPHpPETAllMd MOJYyYESHHBIX
peIIeHN, 3HAKOMSTCSI C NMPUMEPAMH MaTeMAaTHYECKHX 3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE U
UCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKUMU OTKPHITUSAMHU U UX aBTOPAMHU.

VY4eOHbIi Kypc o001aJaeT 3HAYMTEIbHBIM BOCHHUTATEIbHBIM MOTEHLNAJIOM, KOTOPBIN
peanuzyeTcss Kak uepe3 ydeOHbId Marepuall, CHOCOOCTBYIOIIMHI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk MW dYepe3 crenuduky ydeOHOM  JeATeNnbHOCTH, TpeOyromen
MPOJOJDKUTEIIPHON  KOHIIGHTPAlMd ~ BHUMAHUS, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIYYECHHBIN pe3ynbTar.

B ocHoBe Meromuku oOyueHHs! anrebpe M HayajlaM MaTEMaTHUECKOTO aHAIHM3a JICXKUT
JeSITEeTLHOCTHBIN MPHHIUT 00y4eHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hauajga MaTeMaTUYECKOrO aHAIN3a» BbIIEICHBI
CJIEIYIOIINE CO/EPIKATEIbHO-METOANYECKUE JTUHUU: «Yucina W BbIUUCIEHUS», «DyHKIUH U
rpaduku», «YpaBHEHUS U HepaBeHCTBay, «Hauana MmaremaTuueckoro aHanusa», « MHOeCTBa U
Joruka». Bce OCHOBHBIE COJEP)KATEIbHO-METOIWYECKHE JHUHUU H3Yy4aroTCs Ha MPOTSHKEHUH
JBYX JIET OOy4eHMsI Ha YpPOBHE CpeHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS JAPYT
JIpyra ¥ TOCTETNEHHO HACHIIIAsACh HOBBIMH TeMaMu M paznenaMu. [laHHBIH y4eOHBIM Kypc
SABIISICTCSI MHTETPATUBHBIM, IIOCKOJBbKY 0OBeAMHAET B cebe conaep)KaHHe HECKOJIbKUX
MaTeMaTUYEeCKUX TUCIHIUINH, TaKMX Kak anredpa, TPUTOHOMETpPHsS, MaTeMaTHYECKHd aHaIn3,
TEOpUsi MHOXKECTB, MaTeMaTudeckas joruka u npyrue. [lo Mepe Toro kak oOyuaromiuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKHMM MAaTEMaTHYECKUM almaparoM, y HHUX IOCJIeI0BaTEIbHO
(dbopMupyeTcss M COBEpPUICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKyI0 MOJENb pealbHON
CUTYallu, MPUMEHSITh 3HAHM, MOJYYCHHBIE MPU H3YUYEHUU Y4EOHOro Kypca, AJs PelIeHUs
CaMOCTOSTENIEHO COPMYIIMPOBAaHHONH MaTeMaTWYeCKOW 3aJadd, a 3aTeM WHTEPIPETHPOBATH
CBOM OTBET.



CopepxatenpHO-MeTONUYECKass  JUHUA  «YUwWcna W BBIYUCICHHS»  3aBepIlaeT
(hopMHpOBaHHE HABBIKOB HCIIOIB30BAHUS JECHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO HAYaTo Ha
YpOBHE OCHOBHOTO 0011iero obpaszoBanus. Ha ypoBHe cpemnero obmiero odopasoBaHHs 0c000€
BHHUMaHUE yAeNseTcs (OPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCIICHUHN, BKIIIOYAIONINX B
ce0sl MCTIOJTb30BaHUE PA3IIUYHBIX (OPM 3alUCH YHCIIAa, YMEHHE JIeNaTh MPUKUAKY, BBIIOTHSITH
NpUOIMKEHHBIC BHIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAXKEHUS, padOTaTh C MATEMAaTHUECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYUYAIONIMMCS MHOXECTBA HATYPAIbHBIX, IEIBIX, PAllMOHAIBHBIX U
JEHCTBUTEILHBIX YUCEN JOIOJHAIOTCS MHOXECTBOM KOMIUICKCHBIX YHCel. B kaxmaoMm W3 3THX
MHOECTB PAaCCMATPHBAIOTCS CBOMCTBEHHBIE €My CICIM(PHUUCCKUE 3a1au U OIlepAIMU: JCIICHUC
Haleo, OINEpPUpPOBAaHUE OCTATKAMU Ha MHOXECTBE IIeJIbIX 4HCEeN, OcOOble CBOMCTBa
palMoHATBFHBIX U UPPAIMOHAIBHBIX YHCEN, apu(MeTHYecKne Oonepariu, a TaKkKe W3BICUCHHE
KOpHS ~ HATypaJbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX  4ucel.  braromaps
MOCJICJIOBATEIIFHOMY ~ PACIIMPEHUI0 KpPyra HCIHOJB3YeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXXHOCTSIMH WX MPUMEHEHUSI JIJIsl PEIICHUS PA3IMYHBIX 33124 (POPMHUPYETCS MPEACTaBICHHUE
0 €IMHCTBE MAaTEMAaTHUKH KaK HAYKH U €€ POJIM B TOCTPOCHUU MOJIETIEH pearbHOr0 MUPA, ITHPOKO
HCTIONB3YIOTCS 00001IeHNEe U KOHKPETHU3aIHSI.

Jluaust «YpaBHEHHs] U HEPABEHCTBa» PEaIM3yeTcsl Ha MPOTSHDKEHUHM BCEro OOy4YCHHs Ha
YpOBHE cCpeaHero oO0mero o0pa3oBaHMs, IIOCKOJBKY B KaxiaoMm pasnene [Iporpammbl
MPETYCMOTPEHO pPEIIeHHEe COOTBETCTBYIOIIMX 3a/ad. B pe3ynpTare oOydarommecs: OBIaJAeBaIOT
pa3IMYHBIMH  METOJaMHU pEIIEHUS pPAlMOHANBHBIX, HWPPALMOHANBHBIX, MOKa3aTeIbHbIX,
Jorapu(MUYECKUX U TPUTOHOMETPUICCKUX YPaBHCHUM, HEPABCHCTB M CHCTEM, a TaKXKe 3aiad,
conepKamux napamerpbl. [loydeHHbIE YMEHHUSI IUPOKO HCHOJIB3YIOTCS TPU HCCICTOBAHUU
(YHKIUI C TOMOIIIBIO TPOU3BOIHOM, MIPH PEIICHUHN MPHUKIAIHBIX 33a/a4 U 33724 Ha HAX0XKICHUE
HauOOJBIINX W HAMMCHBINNX 3HaUeHUN QyHKunu. JlaHHas coneprkaTellbHAs JIMHUS BKIIOYACT B
ce0s1 Takke (QOPMHPOBAHWUE YMEHHWH BBIMONHATH pacuéThl 1Mo (opmynam, npeoOpa3zoBaHUs
paIMOHATLHBIX, UPPAIMOHATFHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
coJlep)KaluX CTEIeHW | JiorapudMel. braromaps wW3ydeHHIO anreOpamyecKkoro Marepuala
MPOUCXOJUT JajbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO W aOCTPAKTHOTO  MBIIUICHUS
oOyuatomuxcsi, (GOPMUPYIOTCS HABBIKK JIETYKTHBHBIX PACCYXIACHHI, paOOThl ¢ CUMBOJBHBIMH
(dbopmMamu, TIpECTaBICHHS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIC PABEHCTB M HEPABCHCTB.
Anre6pa npesiaraet 3QpQeKTUBHbIE HHCTPYMEHTHI AJI PEeUICHHs MPAKTHUECKUX U €CTECTBEHHO-
HAyYHBIX 3a]1a4, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sSI3bIKa HAYKH.

ConepxaTtenpHO-MeToAn4YecKast TUHUS «DYHKIUU U TpaQuKH» TECHO TEpPEIUIeTaeTCsl C
OpYTMMH  JIMHUSMH ~ y4e0HOrO  Kypca, IIOCKOJIbKY B  KakOM-TO CMBICIe  3adaéT
MOCIIC/IOBATENIbHOCTh ~ M3YYCHHs  MaTepwana. VI3ydeHwe  CTeneHHOW, TOKa3aTeIbHOMH,
JOTapuPMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIMH, UX CBOWCTB U IPadHKOB, HCIIOIb30BAHUC
GYHKOUA A5 pemieHusl 3a1ad U3 JPYruX Y4eOHBIX MPEeIMETOB W PEaTbHON KU3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECCKHM aHAJIM30M, TaK U C PCIICHHEM YpaBHCHUU W HepaBeHCTB. [lpu
9TOM OOINbIIIOE BHHUMaHUE yraenseTcss (GOPMUPOBAHHUIO YMEHHUS BbIpaxaTh (opMylaMu
3aBUCHUMOCTH MEXIY Pa3INIHBIMU BETUYUHAMH, UCCIICIOBATH MOTYYCHHBIC (YHKIIUU, CTPOUTH
ux rpaduku. MaTtepuan 3TOH COJAEpKATeIIbHOW JIMHUM HAIleJieH Ha pa3BUTHE YMEHHA U
HABBIKOB, TO3BOJISIOIIMX BBIPAYKaTh 3aBUCUMOCTH MEXKIY BEIWYMHAMH B pa3luyHOU Qopme:
AQHATUTUICCKOW, Tpaduveckod U cloBecHOH. Ero wusydeHue crmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0 W KOHKPETH3AIlHH,
HCIIOJIb30BaHUIO aHATIOTHIA.



CopepxatenbHast nuHusi «Havama maremMaTnyecKkoro aHajan3ay» MO3BOJSET CYIIECTBEHHO
pacHIMpUTh KPYr KaKk MaTeMaTUICCKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYITHBIX 00YJaroIInMCs,
TaK KakK y HUX MOSBJISIETCSI BOBMOKHOCTh CTPOUTH IPaUKU CIOKHBIX (DYHKIUH, OMPEEIATh UX
HauOOJbIINE U HAUMEHBIIINE 3HAYEHUS, BRIYUCIATH IUIOMaan Guryp u o0bEMBI TEl, HAXOAUTh
CKOPOCTM W YCKOpeHHsi TmporeccoB. JlaHHas copaepkaTenbHasi JUHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHHUS MaTeMaTHYeCKHX MOJENel peajbHbIX CHUTyalllii, MO3BOJSET
HaXOJUTh HAWJydYIllee pEIICHHUE B MPHUKIATHBIX, B TOM YHUCJIE COIHUATHLHO-)KOHOMHYECKUX,
3a7ayax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOrO aHaju3a CIOCOOCTBYET pa3BUTHIO
a0bCTpaKkTHOTO, (HOPMATBLHO-JTOTHYECKOT0 M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U UCcKyccTBe. OOyuaronmecs
Y3HAIOT O BBIJAIOUINXCS pe3yNbTaTax, MOJyYEeHHBIX B XOJ€ Pa3BUTUS MAaTeMAaTHUKH KaK HayKH, U
00 UX aBTOpax.

ConepxaTenpHO-MeToAMYeCKass JHHHUA «MHOXKECTBAa M JIOTHKa» BKIIOYaeT B ce0s
9JIEeMEHTbl TEOPUM MHOXKECTB W MAaTeMaTU4YeCKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE
MPEICTABIICHUs] MPOHU3BIBAIOT BECh KypC IIKOJBHONM MaTeMaTHKW W TMpeAsaraloT Hamboee
YHHUBEPCATBHBIA SI3bIK, OOBEAWHSIONIMA BCE pa3feiibl MAaTEMATHKH W €€ NPWIOKCHHA, OHU
CBSI3BIBAIOT pa3HbIe MAaTEMAaTUUYECKUE NUCIUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BXHO JIaTh BO3MOXXHOCTh OOyYalomEeMycsi TOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHUKH M HCIIOJIb30BATh €Tr0 IS BBIPAXKCHHUS CBOMX MBICIEH. J[pyrum
BaXHBIM TPU3HAKOM MATEMaTHKU KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
O00OCHOBaHMH W  CJECJOBAHWE OMNPENEIEHHBIM MpaBHJIAM TIOCTPOCHUS JIOKA3aTEIbCTB.
3HaKOMCTBO C DJIEMEHTAMH MAaTeMaTH4eCKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOIO
MBIIIICHHUS] 00YUYaAIOIUXCS, MO3BOJISIET UM CTPOHUTH CBOM PACCYXIACHHUS Ha OCHOBE JIOTHYECKHX
paBmwI, GOPMHUPYET HABBIKK KPUTUICCKOTO MBITIICHHSI.

B yuebHoM kypce «Ainrebpa M Hauajga MaTeMAaTUYECKOTO aHAIM3a» IPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTH4YeCKOr0  MOJENUPOBAHUS, KOTOpble  MPU3BaHBl  CIOCOOCTBOBATH
(OpPMHPOBAHHUIO HABBIKOB ITOCTPOCHHS MOJIEICH pEabHBIX CHTYAIHid, HCCIICIOBAHUS ITHX
Mojiefiell C TIOMOIIbIO ammapata aiareOpbl MU MaTeMaTHYeCKOro aHaiu3a, HHTEpIpeTalud
MOJIYUYEHHBIX Pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B Ka)IbI U3 Pa3[eioB IMPOTPAMMBI,
MIOCKOJIbKY BECh MaTepuall yueOHOro Kypca IIMPOKO HUCIIONb3YeTCs Ui PEIICHUs MPHUKIAIHBIX
3amay. llpu pemieHun peanbHBIX MPAKTHYECKHX 33Jad  OOydYaroIiuecs pa3BUBAIOT
HAOII0ATeIbHOCTh, YMEHHUE HAXOJWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIOIB30BATh
aHaJOTHI0, 0000IIaTh M KOHKPETH3UpOBaTh MpobiemMy. JlesTenbHOCTh 1O (HOPMHUPOBAHHIO
HABBIKOB PEIICHUs MPUKIIATHBIX 3a/1a4 OPraHU3yeTCsl B MPOIecce U3yUCHHsI BCEX TeM Y4eOHOTro
Kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHaJIn3ay.

Ha u3ydenue yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHaTN3a» OTBOIAUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 gaca B Heneno), B 11 kmacce — 136 dacoB (4 gaca B
HEJIETIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parmonanbheie uncina. OOBIKHOBEHHBIE U JIECATHYHBIE TPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue nqpobdeit 1 IpoIEeHTOB IS PEelIeHUs MPUKIaIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpAciel 3HAHUHU U PEaIbHOM KU3HU.

JleiicTBuTenpHbIE YKcha. PanpoHanbHble W MppalMOHANbHBIE Yncia. Apudmerndeckne
omnepanuu C JIEMCTBUTEIbHBIMU 4YUCIaMH. Moayib JEWCTBUTEILHOIO YHCIAa U €ro CBOMCTBA.
[TpubmmkEHHbIE BBIYUCICHUS, TMpaBWUIA OKPYIJICHHs, TPUKUIKA ¥ OLEHKAa pe3ylbTara
BBIYMCJICHHI.

Crenens ¢ menbIM nokasareneM. bunom Herotona. Mcnonp3oBanue moaxoasiieit popmMbl
3aIUCH ACUCTBUTEIBHBIX YUCEIT JUISl PEIICHUS TPAKTUUECKHUX 3a/1a4 U TIPEICTABIICHUS JIaHHbIX.

ApubmMeTnuecKrii KOpeHb HaTYPAIBHOW CTETICHH U €0 CBOMCTRBA.

Crenenp C palMOHAIBHBIM IOKa3aTelleM M €€ CBOWCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKAa3aTeJIeM.

Jlorapudm uncna. CoiicTBa jorapudma. JleciTHIHBIC U HATYypaTbHBIC JIOTApU(MBI.

CuHYyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHMCIIOBOIO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypPaBHEHHUS.
PaBHOCUIIBHBIE YpaBHEHUSI U ypaBHEHUsA-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-PAIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.
MHorouwiessl OT OJHOM IEpEeMEHHOM. /[leleHue MHOrodjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens ¢ nensimu ko3 durnmearamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIICHU U KOPHH.

Uppaunonansubie  ypaBHeHHs. (OCHOBHBIE METOABI  PEIICHHUS  HPPALMOHAIBHBIX
YpaBHEHUI.

[loka3zaTenbHble ypaBHeHUs1. OCHOBHBIE METO/Ibl PEILICHUS IOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBaHue BbIpaXEHUM, COEPIKALMX JOrapu(pMBbI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJbI pEIICHU JOrapuGMUUIECKUX
YpaBHEHUM.

OcHoBHBIE TpUTOHOMETpHYecKHe ¢opMynbl. [IpeoOpasoBaHue TPUTOHOMETPHUUIECKUX
BbIpAKEHUM. PellleHne TpUroHoMeTpU4eCKUX ypaBHEHUMN.

Pemenne cucrem NMHEMHBIX ypaBHEHUM. MarTpuia CHUCTEMBl JMHEHHBIX YpaBHEHUM.
Onpenenureslb MaTpulbl 2X2, €ro TE€OMETPHUYECKHM CMBICI W CBOWMCTBA, BBIYKCICHHE €ro
3HAUYEHMs], IPUMEHEHUE ONPEEIUTEN AJI PEIICHHUs] CUCTEMbI JIMHEWHBIX ypaBHeHUH. Pelenue
MPUKIAJAHBIX 33Ja4 C MOMOLIBIO CUCTEMBI JIMHEMHBIX YpaBHEHUU. MccneqoBaHne moCTpOESHHOM
MOJEJIH C TIOMOIIBI0 MAaTPHI] U ONIPEACIIUTEIICH.

[locTpoeHrne MaremMaTHUEeCKUX MOJENE peajbHON CUTyallud C MOMOIIbI0 YPAaBHEHUH M
HepaBeHCTB. [IpriMeHeHHe ypaBHEHHWH M HEpPAaBEHCTB K DPEIIEHUI0 MaTeMaTHYeCKHX 3a7ad U
3a/1a4 U3 pa3IMnYHbIX 00JIaCTe HAYKU U PeabHOMN JKU3HH.

DOyHKUUM U rpapuKu

OyHKuMs, crnocodbl 3anaHus (yHKUuU. B3anmHO oOpathble QyHknuu. Kommnosuius
¢bynaxnmii. ['padux pynkumnu. dnemeHTapHbIe TpeoOdpa3oBaHus rpa@uKoB PyHKIUH.



OO6nacTtpb ornpeneneHuss 1 MHOXecTBO 3HaueHui ¢ynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTossHcTBa. UETHbIe M Heu€THble (yHKUMH. [lepuoanueckue Qynkuuu. IlpomexyTku
MOHOTOHHOCTH (PyHKUMU. MakcuMyMbl U MUHUMYMBI (pyHkunu. Haunbonblee 1 HauMmeHbllee
3HaYeHUs (PYHKLUHU HA IPOMEXKYTKE.

Jluneiinas, KkBagpaTU4Has U APOOHO-THHEHHAS QYHKIIMU. DJIEeMEHTapHOE UCCIIEOBAaHUE U
MIOCTPOCHHE UX IPAPHUKOB.

CrenenHass (yHKIMS ¢ HaTypaJbHBIM M IIEJbIM Toka3ateneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHsS N-0il cTemeHun Kak (QyHKIUU OOpaTHOW CTENEHU C HATypallbHbIM
MOKa3aTeseM.

IokazarenbHas U jgorapupmMuueckas QyHKIUH, UX cBOicTBa U rpaduku. Vcnons3zoBanue
rpaduKoB (PYHKIMI 17151 pEIIeHUsS] ypPaBHCHUM.

Tpuronomerpuyeckas OKpPYXHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKUX (YHKIUI
YHCIIOBOT'O apryMeEHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTH B PEaJIbHBIX IMpolieccax U ABIEHUsIX. [ pa@uku peasbHbIX
3aBUCUMOCTEHN.

Hauana maTeMaTH4ecKoro anajaimsa

[locnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUA MTOCIEI0BATENbHOCTE. MeTo MaTeMaTH4ecKoi
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEOBATEIBHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U TreoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccus. CyMMa O€CKOHEUHO YOBIBAIOLIEH r€OMETPUUECKON MPOTPECCHUM.
JIluHeWHBII M HSKCHOHEHUMAIBbHBIA pocT. Yumciao e. Popmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHuE NpOrpeccuu sl pelIeHHs peasIbHbIX 3aa4 PUKJIAJHOI0 XapaKkTepa.

HenpepebiBable (yHKIMM W WX CBOHCTBA. TOUYKHM pa3pbiBa. ACHMITOTHI T'pa(HKOB
¢bynkumii. ColicTBa (YHKIIMA HENMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAIOB MJIs PCIICHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMIPEPBHIBHBIX (PYHKIIUH JUIs peIIeHus 3a/1ay.

[lepBas u BTOpas mpousBoaHbie GQyHKIMU. OnpeencHne, FTeOMEeTPHISCKUN U (PU3MYSCKUAN
CMBICTT IPOM3BOAHON. YpaBHEHHUE KAacaTebHOU K rpa@uKy QyHKINH.

[IpousBoaHbIe 3NeMeHTapHbIX QyHKUUH. [Ipon3BoIHAS CYMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMITO3HITNH () YHKIIUH.

MHo:kecTBa M JIOTHKA

MHoXecTBO, onepalui HajJ MHOXECTBAMU M UX CBOMCTBa. /lnarpammel Ditniepa—BenHa.
[IpumeHeHrne TEOPETUKO-MHOKECTBEHHOTO almapaTta Uil OMHCAHMUS PEAbHBIX MPOLECCOB U
SIBJICHU, TIPY PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEeIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CJIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIACC

Yucia ¥ BBIYHCIEHUS

Harypanbable u nenble yucna. IIpuMeHeHHMe NPHU3HAKOB JEIMMOCTU LEJIBIX YHUCEl,
HanbOonpmmi oomwmit genutens (nainee — HOJl) u naumensinee obmiee kpatHoe (ganee — HOK),
OCTaTKOB 10 MOJYJIIO, aNropuT™Ma EBKIHIa IS pelieHus 3a1a4 B IeJIbIX YHCIiaX.

KowmriekcHeie uucma. AnreOpawueckas H TPUTOHOMETpUYECKass (OPMbI  3aIUCH
KOMIUIEKCHOTO uncia. ApupMeTHuecKre onepanuu ¢ KOMIUIEKCHBIMU dnciaamu. M3o0paxkenue
KOMIUIEKCHBIX YMCEN Ha KOOpAuHaTHOH mockoctu. @opmymna Myaspa. Kopau n-oit crenenu u3



KOMIUIEKCHOTo uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN Uil pelleHus (QU3HUECKUX MU
r€OMETPUYECKHX 3ajau.

YpaBHeHNsI M HEPABEHCTBA

Cucrema u COBOKYIHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBUs. PaBHOCHIIbHBIE HEPABEHCTBA.

O10op KOpHEH TPUIOHOMETPUUYECKUX YPAaBHEHHH C IOMOIIbI0 TPUTOHOMETPUYECKON
OKpPYXHOCTH. PellieHue TpuroHoMeTpu4ecKiuxX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JIOTApU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIICHHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PEIIEHUS CUCTEM U  COBOKYNHOCTEH  palMOHAJIBHBIX,
UppaloHAIbHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTEMaTHMYECKUX 3a7ad U
3aJa4 W3 pa3iIMyHBIX 00JIacCTe HayKuM M peaJbHOW >KU3HU, HMHTEPIpeTalus MOJyYeHHBIX
pe3yJIbTaTOB.

DYHKIUHA U TPAaPUKH

I'paduk xommnosuumu GpyHkuuil. ['eomerpuueckne oOpa3bl ypaBHEHUH M HEpAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBOMCTBA U IPAPUKH.

I'padmueckne MeToAbl pELIEHMS YpaBHEHHMM M HepaBeHCTB. ['paduueckue MeTojabl
pelIeHus 3a1a4 ¢ napaMmeTpamH.

Hcnonb3oBanue rpapukoB (YHKUMH A7 HUCCIENOBAaHUS IPOLECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHOM KU3HH.

Hayana MaTeMaTH4ecKoro aHajim3a

[IpumeHeHne MPOU3BOIHON K UCCIEA0BAaHUIO (PYHKIUI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxaenne HauOobIIero 1 HAMMEHBIIET0 3HAYeHUH HeTIPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHON MJi1 HAaXOXKIACHHUS HAWIYUILIEro pElIeHUs B IMPUKIATHBIX
3ajadax, Ui OIpEeNesIeHUs] CKOPOCTH M YCKOpPEHMs IIpolecca, 3adaHHOro (opMmysaod HiIu
rpauKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBoOoOpa3HbIX. [lepBooOpasHbIe AIeMEHTapPHBIX
¢bynkuuit. [IpaBuia HaxXoXKA€HUS IEPBOOOPA3HBIX.

HNurerpan. I'eomeTpuueckuil CMbICI HHTErpasia. BeluuciaeHne onpenenéHHoro HHTerpaia
o ¢popmyne Herorona-JIeibnmua.

[lpumeHeHne wuHTErpaja sl HAXOXAEHHs IUIomaned IUIOCKHX ¢Guryp u o0bEMOB
r€OMETPUYECKHX Tell.

[Ipumeps! pemennit auddepeHnranbHbIX ypaBHEHHA. MaTeMaTHuecKoe MOAEIMpPOBaHNE
peasibHBIX MPOLIECCOB C MOMOIIBIO (P PepeHIINATBHBIX YPAaBHEHUH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKON TMO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHUUCKOro OOIIECTBA, MPEJICTABICHUE O MAaTEMAaTUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIEHUM, MpOIEeayp TIpakIaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHI U APYroe), yMEHHE B3aUMOACHCTBOBATH C COIMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX PYHKIHMSIMHU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS

c(OPMHPOBAHHOCTh POCCUHCKON TPaKIAHCKON WACHTUYHOCTH, YBOKEHUS K IPOILIOMY H
HACTOSIIEMY POCCHICKOM MaTEMaTHUKH, IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHMSIM POCCHUCKUX
MaTeMaTHUKOB U POCCUMCKON MaTeMaTHMYECKOM IIKOJIbI, UCIOJIb30BAHME 3THUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, chpepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoja, Cc(HopMHpPOBAaHHOCTH
HPaBCTBEHHOT'O CO3HAHUSI, ITUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTUUYECKUM NMPUMEHEHUEM
JOCTH>KEHUM HAyKM M JAESATEIbHOCThIO YUYEHOI'O, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOHYHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIMTAHUS:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELICHUH, pacCyXIEeHUH, BOCIPUUMYHUBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA,

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATh MAaTEMaTHUECKHE 3HAHUSI B MHTEPECaX 3I0POBOTO
u Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (310pOBOE
nuTaHue, cOaTaHCHPOBAHHBINA PEKUM 3aHITHIA U OTAbIXA, peryisipHas Qu3ndeckas akTUBHOCTb),
(u3HUecKoe COBEPIICHCTBOBAHUE MPH 3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBHON 1€ TETLHOCTEIO,

6) TPyA0BOIr0 BOCIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE IIEHHOCTH TPYJOJIO0HS, MHTEpEC K pa3iudHbIM cdepam
po¢eCCUOHATBHOU JEATEIHPHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKECHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOp Oyaymiell mnpodeccun u pealn3oBbIBAaTH COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HAa MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKHUX 3a1a4 MaTeMAaTHUYECKOW HaIllPaBJIE€HHOCTH;

7) 3K0JIOrHYeCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh JKOJOTMYECKOW KYyJIbTYpbl, IOHHUMAaHHE BIUSHUSA COLMAJIBHO-
SKOHOMUYECKHX MPOLIECCOB HAa COCTOSHHME MPUPOJHOM M COLMAIBHON Cpellbl, OCO3HAHUE
r00aJbHOTO — XapakTepa  JIKOJOTHYECKHX  MpoOjieM, OpHeHTalnus Ha  [pPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWN JJIS pPelleHus 3a1ad B 00JacTH OKpY’KaIoILEH cpelibl, TIaHUPOBaHUE
MOCTYIKOB U OLICHKU UX BO3MOXXHBIX TOCJIEICTBUM JIJIsl OKPYXKAIOILIEH CPeIbl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKd W OOIIECTBCHHOW NMPAKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAyKH Kak CQepsl
YEJIOBEYECKOU JEATENBHOCTH, 3TAllOB €€ Pa3BUTHA U 3HAYMMOCTH JUIsl PA3BUTHS LIMBWIN3ALNH,
OBJIAJICHUE SI3BIKOM MATEMATUKU U MaTEMATUYECKOU KYJIBTYPOU KaK CPEICTBOM II03HAHUSA MHUPA,
TOTOBHOCTb OCYULIECTBIIATH MPOEKTHYIO U UCCIENI0BATEIBCKYIO JEATEIbHOCTh HHIUBUAYAIbHO U

B TpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBIE YHHBepcAJIbHbIE YUeOHbIe JeliCTBUS

Ba3oBble 1oruyeckue aeicTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOWIEHMH MEXAY MOHATHAMHU, (DOpPMYIUpOBaTH ONpEAETICHHUsS IOHATHH,
yCTAaHABJIMBATh CYIIECTBEHHBIH NPU3HAK KIACCU(PHUKAIMHM, OCHOBAHMA Ui OOOOIEHUS W
CpaBHEHMsI, KpUTEPHH IIPOBOUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POpMyJIUpOBaTh M MPeoOpa3oBbIBATH CYKICHHSA: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IINE, YCIOBHEIC,

BBISIBJIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NPOTUBOpEYUs B (akTax,
JAHHBIX, HAOMIONEHUSIX W  YTBEPXKACHUAX, Mpeararb KpPUTEPUM U1  BbIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUL;

JieN1aTh BBIBOJABI C MHCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIHO J10Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKIEHUHN (IpsMble U
OT TPOTUBHOIO), BBICTPaMBaTh APTYMEHTALMIO, HPUBOAUTH IPHUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHUS U BHIBOJIBL;

BbIOMpaTh CHoco0 peuieHUs y4eOHOM 3agauM (CpaBHMBATh HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOMALUIMH C Y4ETOM CaMOCTOATENbHO BBIACICHHBIX
KpUTEPUEB).

Ba3zoBble uccienoBarebckme JeicTBUS:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYINPOBATH
BOTIPOCHI, (UKCUPYIOIIME TPOTUBOpEYHe, NpoOIeMy, yCTaHABIMBAaTHh HMCKOMOE W JIaHHOE,
(opMHPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULMIO, MHEHHE;

IIPOBOAUTH  CaMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, MCCIEJOBaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SIBJICHUS, MPOILEcca, BBISIBICHUIO
3aBUCUMOCTEN MeX /1y 00BEKTaMH, SIBICHUSMH, TPOLIECCAMU;

CaMOCTOATENFHO (HOPMYIHPOBATh 0OOOIIEHUST M BBIBOJIBI MO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUs], UCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTD IOJIyYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIIEeHHI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOIECCA, @ TAK)KE BBIABUIaTh MPEIIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCJIOBHUSX.

PabGora ¢ undgopmaumeii:

BBISBJIATH JeUIUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX UIsl OTBETa Ha BOIPOC U JJIs
pelLIeHMs 3a]1a4H;

BbIOMpaTh MHPOPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, AaHAIU3UPOBATh,
CHUCTEMAaTU3UpPOBaTh W HHTEPHPETUPOBATH HHGMOPMALMIO pPA3IMYHBIX BHUIOB U  (QOpM
MIpEICTaBIICHUS,



CTPYKTYpUpOBaTh  MHPOpPMALIMIO, MpPEICTaBIATh €€ B  pa3iuyHbBIX  (opmax,
WLTIOCTPUPOBATH I'PaUIeCKH;

OLICHMBATh HAA&KHOCTH HWH(POpPMAIMUM IO CAMOCTOSTENBHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHuMKaTHBHbIE YHUBEpPCAJbHbIE Y4eOHbIe NeHCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHSIMH U ILENSMU
OGHI@HI/ISI, SAICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTb CBOKO TOYKY 3pCHHA B YCTHBIX U NHCBbMCHHBIX
TCKCTaxX, MOaBaTb IIOJACHCHHUA II0 XOAY PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOHy‘IeHHBIﬁ
pe3ynbTarT;

B Xo/ie 0OCYX/IEHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEeMbI, POOJIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBaThb HWJACHU, HALCJIICHHBLIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKACHHSI C CYKIECHUSMHU IPYTMX YYaCTHHUKOB JIMajiora, OOHapyXHBaTh Pa3IMYUE U CXOJCTBO
MO3UINH, B KOPPEKTHOU popme GopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPE/ICTABIATh PE3yJbTaThl pPEUICHMs 3a/ayd, HKCIEPUMEHTa, HUCCIENOBaHUS, IMPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (GOpMaT BBICTYIUICHHA C Y4€TOM 3aJay Mpe3eHTALUU H
0COOEHHOCTEH ayIUTOpUH.

PeryasiTuBHble yHHBepcaibHble Y4eOHbIe AeiicTBUSA

Camoopranuszauus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3a/ladyd, BBIOMpPATh CIOCOO pemeHus ¢ y4ETom
HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI pEIICHUI ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPO./Ib, SMOIMOHATBHbIH HHTEJIEKT:

BJIaJIETh HABBIKAMHU TTO3HABATEILHON pe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIUTENBHBIX TPOIECCOB, HX pe3yabTaToOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIIEcca U pe3yiIbTaTa peIeHUs MaTeMaTHUYEeCKON 3a1auu;

MpPEeIBUIIETh TPYAHOCTH, KOTOpPblE MOTYT BO3HHUKHYTh NpPH pEIICHUH 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JACSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ylbTaTa LEIM U YCIOBUSM, OOBSICHATh HPUYUHBI
JOCTIDKEHUSI WM HEAOCTIDKEHHS pe3yJbTaTOB JESATENbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJIHLHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHIYaJbHOH pabOTHI MpHU
pemieHud y4yeOHBIX 3aJady, NPUHUMATh IeJIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpeneisTh BUIbl padoT, JOrOBapHBATHCSA, OOCYXIATh
MIPOLIECC U Pe3yNIbTaT paboThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPyNmnoBbIX (hopmax paboTel (0OCYKaeHHsl, OOMEH MHEHUH, «MO3TOBBIC
LITYPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C
JIPYTUMH YJIEHAaMH KOMaHJbI, OIIEHWBATh KadeCTBO CBOETO BKJAaJa B OOMIMIA TPOAYKT IIO
KpUTEpUsIM, cHOpMyINPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHS.

HNPEAMETHBIE PE3YJIbTATHI



K xonumy oOyuenus B 10 kuacce oOyyaromMHCS TMOJYYUT CIEYIOUIME MpeAMETHbIC
pe3yabTaThl MO OTAENIBbHBIM TeMaM pabouell mporpamMmel yueOHOro Kypca «AnreOpa v Hayana
MaTeMaTU4ECKOr0 aHAJIU3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO ONEpPUPOBAThH MOHATUSAMU: PALlMOHAIBHOE YHCIIO, OECKOHEYHas NepUoANYecKas
IpoOb, MPOLEHTHl, WPPALHOHAIBHOE YHUCIO, MHOYKECTBA PALMOHAJIBHBIX M JAEHCTBUTENIBHBIX
4KCell, MOyJIb I€UCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IpOOU U MPOLEHTHI AJIs PEIICHUs MPUKIAJHbIX 3a/1a4 U3 Pa3IMuHbIX OTpacieu
3HAHWUW U PEaJbHON KU3HU;

NPUMEHATh TPUOTMKEHHBIE BBIYMCICHUS, TPABWIIA OKPYTJCHHS, MPHUKHUIKY U OIECHKY
pe3yJibTaTa BEIYUCIICHUN;

CBOOOJIHO ONEpUPOBATh IOHATHEM: CTENEHb C IEJIbIM IOKa3aTeJeM, HCIOIb30BaTh
MOAXOJAIIYI0 (OpMY 3allMCU JIEWCTBUTENBHBIX YMCEN JJIs PELICHHUs NMPAaKTUYECKUX 3a1ad U
IIPEICTABICHUS JaHHBIX;

CBOOOJIHO ONEPHPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATYPaIbHOM CTETNICHH;

CcBOOOJHO ONEpPUPOBAThH OHATHUEM: CTETIEHDb C PALIMOHAIBHBIM ITOKa3aTeeM;

CBOOOJIHO OMNEpPUPOBATh MOHATUSAMH: JorapuM 4YHCIa, JECATUYHBIE U HaTypajbHbIC
J0rapudMmsl;

CBOOOZHO OMEpUPOBATH MOHATHSMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAaHI'€HC YHCJIOBOIO
apryMeHTa;

OIIepUPOBATh MOHATUSAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YHCIIOBOTO apryMEHTA.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO ~ ONEepUpoBaTh  MOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U yPaBHEHUS-CIIEICTBUS, PABHOCWIbHbIE HEPAaBEHCTBA;

IPUMEHATh pa3IMYHbIC METOJbl pPEIIEHHs palMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ, MHTEPBAJIOB I PEIICHUS] HEPABEHCTB;

CBOOOJTHO OMEPUPOBATh MOHSATHSIMH: MHOTOWICH OT OJHOW NEPEeMEHHOW, MHOTOWIEH C
HeNbIMU KO3 QUIHMEHTaMH, KOPHM MHOTOYIEHa, NPUMEHSTh JeJeHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nins pemenus 3anauy;

CBOOOJTHO ~ONEpUpPOBaTh MOHATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHuua,
ONpEACIINTENb MAaTpULbl 2 X 2 W €ro IreOMETPUYECKMH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 i BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPECIUTENH JUIsl PEIICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHUH, MOJEIHMPOBATH PEAbHBIC CUTyallMM C IIOMOILBIO CHCTEMBI
JUHEWHBIX YpaBHEHMH, HCCIEN0OBaTh IIOCTPOEHHBIE MOJEIM C TOMOIIBI0 MAaTpUll U
onpezeNnTeNel, THTEpIPETUPOBATD MTOJIYYEHHBIN Pe3ybTaT;

HCIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMHU AJIs IPeoOpa3oBaHMsl BbIPAXKEHUH;

BBIMOJIHATh ~ NIPE0Opa30BaHMsl YUCIIOBBIX  BBIPDAKCHHM, COAEPXKAIIMX CTENEeHU C
palMOHaIbHBIM NIOKA3aTeNEM;

UCHOJb30BaTh  CBOMcTBa JjorapuMoB s MpeoOpa3oBaHUs  JOrapuPMHUUECKUX
BBIPAJKCHUH;

CBOOOJHO  ONEpUpPOBAaTh  MOHATHAMU:  HMPpPAalMOHANbHbIE,  IIOKa3aTelbHbIE U
JorapupMHUUECKUE YpaBHEHUs, HAXOIUTh UX PELICHUS C MOMOIIbI0 PAaBHOCHUIBHBIX MEPEX0J0B
WM OCYLIECTBIISSI IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TPUIOHOMETpUYEeCKHEe  (GopMynsl i IpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKEHU;



CBOOOJITHO OINEpPUPOBATH TOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, MPHUMEHSTh
HE0O0X0AMMbIe (HOPMYITBI TSl PEIIEHUS] OCHOBHBIX TUTIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTABIATb BBIPAKECHHUS,
ypaBHEHHMS, HEpPaBEHCTBA II0 YCIOBHIO 3a/lauM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIH C
WCTIOJIH30BaHUEM aIlliaparta anreOpsbl.

DyHKIUM U TPAaQUKH:

CBOOOJIHO ONEpUPOBATh MOHATUSAMHU: (YHKLHUSA, CHOCOOBI 3aJaHUs (QYHKIHH, B3aUMHO
oOpaTHble (YHKUMH, KOMMO3ULUA (YHKUUH, rpa@uK (YHKIHUH, BBINOJHATH 3JIEMEHTapHbIE
npeoOpazoBanus rpa@uKoB QyHKINH;

CBOOOJIHO ONEpPUPOBATh MOHATUSMHU: OO0JIACTH ONpEJENEHUs] M MHOXKECTBO 3HAUYCHUH
(GyHKIMU, HYJIM QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO OINEPHUPOBATH MOHATUAMHU: UYETHBIE W HEUETHBIC (DYHKIUH, NEPUOTUYECKHE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKUIUH, MAaKCUMyMbl M MHHHUMYMBI ()YHKIIHH,
HauOoJIblIee U HaUMEHbIlIee 3HaUeHHE (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJIHO OIEPHPOBATH MOHATHAMM: CTENeHHass (DYHKIMS C HATypaJbHBIM M LEJIBIM
nmokaszateneM, rpaduk crerneHHOW (DYHKIMM ¢ HaTypadbHBIM W LEJNBIM TOKa3arejeMm, rpaduk
KOpHs N-0M CTENEeH! KaK (yHKLMU 0OpaTHOH CTENEHU C HaTypaJbHbIM MOKA3aTEIeM;

ONEepHUPOBATh TOHATHAMM: JIMHEHHAs, KBaJIpaTW4Has W JAPOOHO-IMHEHHas (YHKIHH,
BBITTOJTHATH 3JIEMEHTApPHOE UCCIIE0OBAHUE U TIOCTPOCHUE UX TPAPHUKOB;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: MOKa3aTellbHAas M Jorapupmuueckas (GyHKLIUHU, UX
CBOWCTBA ¥ TpaMKH, UCIIOIB30BATh UX TPAPUKH IS pEIICHHS YPaBHEHUH;

CBOOOJIHO ONEPUPOBATh MOHATHSAMU: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OIpeNeeHUe
TPUTOHOMETPUYECKHX (PYHKIUI YUCIOBOIO apryMEHTa;

UCTOJB30BaTh Tpaduku (DYHKIUA IS MCCIIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEH TpH
pelleHNH 3a1ad U3 JIpYrux y4eOHbIX MPEIMETOB M peajbHOM JKU3HH, BbIpaxaTb (HopMylaamu
3aBHCUMOCTH MEX/1y BEJIMUYUHAMU;

Hayana MaTeMaTH4ecKOro aHajim3a:

CBOOOJIHO OINEPUPOBATH MOHATHAMU: apupMeTHUecKass U TeoMeTpudecKasl MpOorpeccus,
0eCcKOHEYHO yOBIBaIOIIasi FeOMETPUIECKast MPOrpeccusi, TMHEHHBIA U SKCTIOHEHIIUAIBHBIA POCT,
(bopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

MCIOJIb30BaTh MPOTPECCUU [T PELICHHS PeabHbIX 3ajau MPUKIAJIHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATh  MOHSATHSAMH:  IIOCJIEAOBATENLHOCTh, CIOCOOBI  3a/aHUs
[I0CJIE10BATEIbHOCTEH, MOHOTOHHBIE U OIPaHMUYEHHBIE 110CIIE0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHaJIN3a KaK aHaiu3a O€CKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH: HENPEPBIBHBIE (DYHKIMH, TOYKH pa3pbiBa rpaduka
(b yHKIIMH, acCUMNITOTHI rpaduka G yHKINUHN;

CBOOOJIHO OIEPHPOBATH MOHATHEM: (YHKIHS, HENpepbIBHAs HA OTpPE3Ke, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKIMH /Il pELICHU 3a/1a4;

CBOOOJITHO ONEpUpOBaTh MOHATUSAMHU: TiepBas W BTOpas NPOM3BOJHBIE (YHKIIMH,
KacaTenpHas K rpaduky QyHKImNY,

BBIUUCIIATh ITIPOM3BOJHBIE CYMMBI, INPOM3BEIEHUS, YaCTHOTO U KOMIIO3ULUHM JIBYX
(GyHKLUH, 3HaTh TPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIHII;

MCIIOJIB30BATh TE€OMETPHUYECKUI U (PU3UIECKUI CMBICIT IIPOU3BOIHOM JUJIsl pEILICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO OTEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HAJl MHOXKECTBAMH;



KCIIOb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJjisi OMKMCAHUS PEaIbHBIX MPOLECCOB
Y SIBJICHUH, TIPH PEIICHUM 3a]a9 U3 IPYTUX yICOHBIX MTPESIMETOB;

CBOOOZHO OMNEpUpPOBaTh NOHATUAMHU: OIpEAeNICHUEe, Teopema, ypaBHEHHE-CIIEICTBHE,
CBOMCTBO MAaTeMaTH4YECKOr0 O0BEKTa, JOKA3aTeIbCTBO, PABHOCHWIBHBIC YypaBHEHUS U
HEpPaBEHCTBA.

K xonmy oOydenus B 11 kjacce oOydyarOImMACS TMOJYYUT CICIYIOUIUE MPEIMETHBIC
pe3yabTaThl MO OTJENBHBIM TeMaM paboueil mporpamMmbl yuyeOHOro Kypca «Anrebpa U Havama
MaTeMaTHYECKOTO aHAJIH3a:

YucJia 1 BBIYUCICHUSA:

CBOOOIHO OIEpPUPOBATH MOHATHSAMHU: HATypaldbHOE M I1EJ0€ YHUCIO0, MHOXKECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCTI0JIb30BATh NMPU3HAKHU JeauMocTH 1enbix uncen, HOd n HOK
HaTypaJIbHbIX YKCEN JJI pEeUIeHUs 3a]1a4, IPUMEHTh alroput™ EBknnaa;

CBOOOIHO OINEPHPOBATH MOHITHEM OCTATKA 10 MOJIYJIIO, 3aITUCHIBATh HATYPAJIBHBIC YHCIIA
B Pa3JIMYHBIX O3ULMOHHBIX CUCTEMAX CUUCIICHHS;

CBOOOIHO OMEPHPOBATh MOHATUSIMH: KOMIUIEKCHOE YHUCIO U MHOXECTBO KOMILUIEKCHBIX
YHUCes, MPEICTABIATh KOMIJIEKCHBIE YHCia B aJre0pandyeckol M TPUTOHOMETPHUECKOM dopme,
BBIMOTHTH apupMETHUECKIE ONepallii C HUMU U M300pa)xkaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHHUS U HEPABEHCTBA:

CBOOOJIHO  OMEpPUPOBATH  TOHATHUSMHU:  HUPpAIlMOHAIIbHBIE,  TIOKa3aTelbHBIE U
JorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHHUs C TTIOMOIIBbIO PABHOCHIIBHBIX TIEPEX0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH NMPHU PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHS;

CBOOOZHO OINEpPUPOBATH MOHSATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPHUMEHATH
HeoOxouMbIe (POPMYITBI ITIsl PEIIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO ONEPHPOBATH MOHITHIMH: CUCTEMAa W COBOKYITHOCTh YPaBHCHH U HEPaBEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBbI-CJIE/ICTBUS, HAXOIUTh PELIECHUS CUCTEMBI M1 COBOKYITHOCTEN
palMOHANbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTeIbHBIX M JOTapU(PMUYECKHX YpaBHCHHA U
HEPaBEHCTB,;

pemath paluoHalbHbIe, HPpPALMOHAIBHBIE, TOKa3aTelbHble, JOorapu@MUUecKue Hu
TPUTOHOMETPUUECKUE YPABHEHHS M HEPABEHCTBA, COICpKAIINE MOIYJIA U TapaMeTphL;

MIPUMEHSTH TpaduyecKkue METObI ISl PEIIeHUs] YpaBHEHUI U HEPABEHCTB, a TAKKe 3a/a4
C IapameTpamu;

MOJICIMPOBATh PpEAJIbHBIE CHUTyalldd Ha S3BIKE alureOpbl, COCTABISATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA W HMX CHCTEMBI IO YCJIOBHUIO 3aJadM, HCCIEAOBATh IOCTPOCHHBIE
MOJIENU C MCTIOJIb30BAHKUEM arapara anreOpbl, HHTEPIPETUPOBATH MMOJYYCHHBIN pE3yNbTaT.

DYHKIUH U TPAPUKH:

CTPOUTH I'paUKU KOMIO3ULIUU (YHKIUN C MOMOUIBIO 3JIEMEHTApPHOTO HCCIIEIOBAHUS U
CBOMCTB KOMITO3UIINHU ABYX (PYHKIIHIA;

CTPOUTH TEOMETPUUYECKHE O00pa3bl ypaBHEHWH U HEPABEHCTB Ha KOOPJIWHATHOMN
MJIOCKOCTH;

CBOOOHO OTEPUPOBATH OHATUSIMH: TPA(UKH TPUTOHOMETPHICCKIUX ()YHKITUH;

MPUMEHSTh PYHKUUHU JJI1 MOJICTMPOBAHUS U UCCIIEAOBAHUS PEAIbHBIX MPOIIECCOB.

Havana maTeMaTH4ecKoro aHajam3a:

WCIIOJIb30BaTh IPOM3BOJIHYIO JUIsI HWCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HaXOJUTh HAUOOIbIIIEe U HAUMEHbBIIIee 3HAYCHHsI (PYHKIIUU HEMPEPBIBHON HA OTPE3KE;



WCIOJIb30BaTh MPOW3BOJHYIO ISl HAXOXKJEHUS HAWTYYIIEro pelieHHs] B MPUKIATHBIX, B
TOM YHCJIC COIMAIBHO-DKOHOMHYECKHX, 3aJladax, JJIs ONpEACIICHUS CKOPOCTH M YCKOpPEHUS
nporiecca, 3aanHoro (GopMyIioi 1k rpadukom;

CBOOOIHO ONEPUPOBATH MOHSATUSMU: IEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOJAUTh
MEepPBOOOpA3HBIE JJIEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpas 1o (opmyrne HproToHa-
JlelOnuna;

HAXOJUTh IUIOMIAIH IIOCKUX (GUTYP U 0OBEMBI TEIl C IIOMOIIBI0 HHTETPAa;

MMETh TIPEJICTABICHHE O MATEMAaTHYSCKOM MOJICIHUPOBAHUN HA TIPUMEPE COCTABJICHHS
muddepeHIalIbHBIX YpaBHEHHIH;

pemaTh MpUKIaJAHBIE 33/1a4d, B TOM YHCIE COIHAIbHO-YKOHOMHYECKOTO B (PU3UYECKOTO
XapakTepa, CpeICTBAMH MAaTeMAaTHIECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Kontpoabuere | IpakTuieckue o0pa3oBaTejibHbIE
padoTbI padoTbI pecypesr
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBbI IMHENHBIX
ypaBHEHUH
5 Oyukunu u rpapuku. CreneHHas QyHKIUS C 12 1
LIeJIbIM TIOKa3aTeNneM
3 ApudmeTnueckuii KOpeHb N-0i CTEeNeHu. 15 1
WppauronanbHble ypaBHEHHUS
4 [TokazatenpHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruecKue BbIpaKE€HUs U 99 1
ypaBHEHUs
[TocenoBaTeTbHOCTH M MPOTPECCHI 10 1
8 HenpeprsiBable ¢pyHkmu. [IponsBogHas 20 1
9 [ToBTOpenue, 06001IeHNE, CCTeMAaTH3alIUs 5 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136 10 0




11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
1 HccnenoBanue GyHKIMIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U UHTETpa 12 1
3 I'padukn TPUTOHOMETPUUECKUX (PYHKIIUH. 14 1
TpuronomeTpuueckie HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeIbHbIE U 24 1
norapupMUUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl paliiOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JTOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsmmmuecTBO yacos DJIeKTPOHHBbIE
o
Jl:;l‘l Tema ypoka Beero Kontposabubie | IIpakTnueckue i[:;:eﬂnﬂ :)Ig:)l:ll;?)];:fenbﬂme
padoTsI padoTsI pecypest
1 MHOKECTBO, OTIepaIlUU HaJT MHOKECTBAMHU U HX 1
CBOMCTBa
2 Juarpammel Ditnepa-Benna 1
3 [TpumeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara JijIsl pelIeHus 3a1aq
Panmonaneabie yncna. OOBIKHOBEHHBIC U
4 JECSITUYHBIEC IPOOH, MPOIICHTHI, 0ECKOHEUHBIC 1
nepUOANYECKHEe APooH
Panmonansubie uncna. OOBIKHOBEHHBIC U
) JECSITUIHBIE TPOOH, TIPOLIEHTHI, 0ECKOHEYHBIE 1
MepUOIUYECKHE IpodU
6 [Tpumenenue apobeii U MPOIEHTOB JJIs PEIICHUS 1
MPUKJIAHBIX 3a/1a4
7 [TpumeneHue npobeii 1 NPOLEHTOB I PEIICHUs 1
MIPHUKJIATHBIX 33729
8 JlelicTBuTEeNIbHBIC YKCIIa. PallnoHalbHbBIE U 1
HUppAIMOHAIILHBIC YHCIIa
9 ApudmeTrueckue ornepanuu ¢ 1
JIEHCTBUTEILHBIMH YUCIIAMU
10 Monynb 1eMCTBUTENBHOTO YKCIIA U €r0 CBOMCTBA 1
11 [Tpubnmx€HHbIE BEIYUCICHUS, TTPaBUIa 1




OKpYTJICHUS, IPUKHUIKA U OLICHKA pe3ybTaTa
BBIYUCIICHUN

OcHOBHBIC MCTOABI PCIICHHA LCJIbIX U I[pOGHO-

12 palMOHANbHBIX YPAaBHEHU U HEPABEHCTB

13 OcCHOBHBIE METO/IbI PEILICHUS LENbIX U APOOHO-
palMoHATBHBIX YPABHCHHUI U HEPABEHCTB

14 OCHOBHBIE METOIBI PEIICHUS ENBIX U APOOHO-
palMOHANbHBIX YPABHEHU U HEPABEHCTB
MHoro4ieHsl OT OIHOM nepeMeHHOU. [lenenue

15 MHOTOYJIEHa HA MHOTOWIEH C OCTaTKOM.
Teopema besy

16 MHOTro4JIeHBI ¢ HEeNbIMUA KO3 PHLIIEeHTaMU.
Teopema Buera

17 Pemenue cucteM TUHEHHBIX YpaBHEHHUI

18 Pemenne cucreM TMHENHBIX YpaBHEHUI
Martpuna CUCTEMBI IMHEWHBIX YPABHEHUM.

19 Onpenenurtesib MaTPULBI 2X2, €T
F€OMETPUUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHHE €TO 3HAYCHUS
Ornpenenuresib MaTpuLbl 2X2, €ro

20 r€OMETPUUYECKHUI CMBICIT U CBOICTBA;
BBIYMCIICHHE €0 3HAYCHUS

21 [Tpumenenue onpenenuTens A perieHus
CHCTEMBI JIMHEVHBIX YPaBHEHHUN

29 Pelenre npukiagHbIX 3a/1a4 ¢ TOMOILBIO
CHCTEMBI JINHEMHBIX YpaBHEHUI

23 Pemenue nmpukiaaHbIX 3a/1a4 ¢ TOMOIIBIO

CHCTEMBI JINHEVHBIX YPaBHEHHUI




ITpoBepounas pabora: "PanmoHaibHbIC

24 yYpaBHEHUS U HepaBeHCTBA. CUCTEMBI JIMHEWHBIX
ypaBHEeHUI"

25 @Oynk1ms, cnocoObl 3a1anus GpyHkuuu. B3zanmuo
obOpatnble pynkiuu. Komnosumus ¢yHkIuit

26 I'paduk pyHKuMU. DIeMeHTapHbIE
npeoOpa3oBanus rpapukoB GyHKIUI
OO6nacTpb onpeneneHuss 1 MHOKECTBO 3HAUCHHI

27 ¢bynkuuu. Hynu pynkuuu. [IpomexyTku 3HaK
IIOCTOSIHCTBA
Yéruple u Heu€THbIe pyHKUMU. [lepuonnueckue

28 ¢ynkuuu. [IpoMexyTKM MOHOTOHHOCTH
byHKIIH
MaxkcuMyMbl 1 MUHUMYMBI () yHKLIHH.

29 HauOomnpiree 1 HanMeHblee 3HaUYeHHE QYHKIINN
Ha MPOMEXKYTKE

30 Jlunelinasi, KBaJpaTU4Has U IpOOHO-THMHENHHAs
byHKIIMN

31 DneMeHTapHOE UCCIIEOBAaHUE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUH

39 DneMeHTapHOe UcCleI0BaHUE U TIOCTPOSHHE
rpadukoB 3TUX QyHKIUI

33 Crenens ¢ nensIM nokasareneM. buaom
HeroToHa

34 CreneHsb ¢ 1ebIM MOKa3zareneM. bunom
HeroToHa

35 CreneHnHas GyHKIUS C HATYPAJIbHBIM U LEJIBIM

nokasarenem. E€ cBoiicTBa u rpaduk




[TpoBepounas padora: "Crenennas ¢ynkius. E€

36 .
cBoiicTBa u rpadux"

37 ApudmMeTrnueckuii KOpeHb HATYPaJbHOUH CTEIICHH
U €ro CBOMCTBA

38 ApudmeTrueckuil KOpeHb HATypaIbHON CTETICHH
U €ro CBOWCTBA

39 [TpeoOpa3oBaHuUs YNCIOBBIX BBIPAKECHUH,
COJZIEpKAILUX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHUIA,
COZIepKalUX CTENIEHU U KOPHU

41 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUH,
COJZIEpKALLUX CTENIEHU U KOPHU

4 WppaunonaneHbie ypaBHeHHs. OCHOBHBIE
METO/bI PEILICHUS] UPPALIMOHATIBHBIX YPAaBHEHUI

43 WppanmonanbHble ypaBHeHUs. OCHOBHBIE
METO/]Ibl PEIICHNS HPPALMOHAIBHBIX YPABHEHUM

44 WppaunonaneHbie ypaBHeHHs. OCHOBHBIE
METO/BbI PEILICHUS UPPALMOHATIBHBIX YPAaBHEHUI

45 PaBHOCWIIbHBIE TTEPEXO/BI B PEILIEHUN
UPPALMOHAIIBHBIX YPaBHEHUM

46 PaBHOCHIIBHBIE IEPEXOBI B PEHIEHUU
MPPALMOHAIIBHBIX YPABHEHUMN

47 PaBHOCHMIIbHBIE TTEPEXOBI B PEILICHUN
UPPALMOHAIIBHBIX YPaBHEHHUM

48 PaBHOCWIIBHBIE TEPEXOBI B PEILIEHUU
MPPALMOHAIIBHBIX YPaBHEHUI

49 CaoiicTBa 1 rpaduK KOpHS N-0i CTENEHU KaK

¢GbyHKIMU 00paTHOI CTENEHU C HATYypaJbHBIM




IIOKa3aTejIeM

CaoiicTBa 1 rpaduK KOpHS N-01 CTETIEHU KaK

50 GyHKIME 00paTHOM CTENICHH C HATypPaIbHBIM
nokasaTesemMm
[IpoBepounas padota: "CBoiicTBa u rpaduk

o1 KOpH# N-0¥ cteneHu. MppannoHaibHble
ypaBHeHUs"

59 CreneHb ¢ palOHAJILHBIM TIOKa3aTesaeM U eé
CBOMCTBA

53 CreneHb ¢ pallMOHAJIBHBIM MTOKa3aTeIeM U €€
CBONCTBA

54 CreneHb ¢ pallMOHAJILHBIM TTOKa3aTesIeM U e
CBONCTBA

55 [TokazaTtenpHas GhyHKIUA, €€ CBOWCTBA U rpaduk

56 Hcnonb3oBanue rpaduka GyHKIAN 715
pelIeHus ypaBHEHUH

57 Hcnonp3oBanue rpaduka GyHKIUN 15
pELICHUs] ypaBHEHUI

58 [TokazatenbHble ypaBHeHUsI. OCHOBHBIE METO/IbI
pelIeHHs TOKa3aTeIbHBIX YPaBHEHUH

59 [Toka3arenbHble ypaBHeHUs. OCHOBHBIE METO/IbI
pEelIeHUs MTOKa3aTeIbHbIX YpaBHEHUN

60 [Toka3arenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
peIIeHHS TOKa3aTeIbHBIX YPaBHEHUI

61 [TpoBepounas pabota: "IlokazaTenbHas
¢bynknus. [TokazaTenpHbie ypaBHEHUA"

62 Jlorapudwm uucna. CBoiicTBa Jorapugpma

63 Jlorapugwm uucna. CoiicTBa Jorapugpma




64 Jlorapudm uncna. CBoiicTBa Jorapupma 1

65 JlecsiTidHbIE U HATYypaJIbHBIC JIOTAPH(PMBI 1

66 JlecsTu4HbIe U HaTypaJIbHBIE JIOTapH(PMBbI 1

67 [TpeoOpa3oBaHue BbIpaKEHUH, COACPIKALIUX 1
sorapudmsl

68 [IpeoOpa3oBaHue BBIPAKEHHUN, COACPIKALITIX 1
Jorapupmsbl

69 [TpeoOpa3oBaHue BbIpaKEHUH, COACPIKALIUX 1
sorapudmbl

70 Jlorapudgmuueckast pyHkuus, €€ cBOWCTBA U 1
rpadux

71 Jlorapudmuueckas GpyHKIMs, €€ CBOWCTBA U 1
rpaduk

7 Hcnonps3zoBanue rpaduka GyHKIUU 175 1
peuIeHusl ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKIUU A7 1
pellIeHUs] ypaBHEHUIM

74 Jlorapudmuaeckue ypaBuenusi. OCHOBHBIE 1
METOBI PEHICHUS JIOTapU(PMUIECKUX YpaBHEHHHA

75 Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE 1
METObI peIIeHUs JIOrapu(PMUIECKUX YpaBHEHHH

76 Jlorapudmuaeckue ypaBuenus. OCHOBHbBIE 1
METOBI PEIICHUS JIOTapU(PMUIECKUX YpaBHEHHHA

77 PaBHOCHIIBHBIE IEPEXOIBI B PEIICHUN 1
Jorapu(MUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TIEPEXOIBI B PEIICHUT 1

JorapupMHUUECKUX ypaBHEHUH




[TpoBepounas padora: "Jlorapudpmudeckas

79 1
¢byuknus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC M KOTAaHT'€HC 1
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHT'€HC 1
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC M apKTaHT€HC 1
YHCIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 orpeieJIeHue TPUTOHOMETPUUECKUX (DYHKIIMN 1
YHCIIOBOTO apryMEeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OTIpeieJIeHne TPUTOHOMETPUYECKUX (DYHKIIHIA 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpPUUECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1

89 OCHOBHBIE TPUTOHOMETpUUECKHUE (HOPMYITBI 1

9 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAKECHUMN

o1 [IpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUM

92 [Ipeobpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAKEHUI

03 [IpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1

BBIPAKCHUI




94 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

95 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

96 Pemennie TpUroHOMETpUUECKUX YPABHEHUM 1

97 Pemenrie TpUroHOMETPHUUECKUX YPAaBHEHHM 1

98 Pemenre TpUroHOMETPUYECKUX YpaBHEHUN 1

99 Pemienue TpUroHOMETPHUYECKUX YPaBHEHUI 1

100 Pemennie TpUroHOMETpUUECKUX YPABHEHUM 1

101 [TpoBepounas padora: "TpuroHomerpuyeckue 1
BBIPAXKEHHS U TPUTOHOMETPUYECKHE YPAaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS

102 IOCJIE0BATEILHOCTEN. MeTOox MaTeMaTUUECKOM 1
WHAYKINAN
MOHOTOHHBIE U OTpaHUYCHHBIE

103 nocJieioBaTeIbHOCTH. MicTopus aHamm3a 1
0ECKOHEUHO MaJIbIX

104 ApudmeTrueckasi mporpeccus

105 ['eoMeTpruueckas mporpeccus 1

106 beckoHeuHO yObIBaroI1asi reoMeTpuiecKast 1
nporpeccus

107 Cymma O0ecKOHEYHO yObIBaromIei 1
reOMEeTPUUECKON MPOTrPeCcCHH

108 JIMHENHBIN ¥ SKCIOHEHIUAJIBHBIA pocT. YucIo e. 1
dopMyna CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN U YKCIOHEHUMAIIBHBIA pOCT. YHCIO €. 1
dopmyra cI0KHBIX TPOLEHTOB

110 Mcrionb30BaHUE MIPOTPECCHH ISl PELICHUS 1

peanbpHBIX 3a/1a4 IPUKIAJHOrO Xapakrepa




[TpoBepounas padora: "lIlocnenoBaTenbHOCTH U

111 \ 1
POTPECCHA

112 HenpepbiBHbIE PYHKIIUHM U MX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpauKOB 1
byHKIMi

114 CpoiicTBa (yHKIIHMI HEMIPEPHIBHBIX HAa OTPE3KE 1

115 CBoiicTBa (yHKIINI HETIPEPHIBHBIX HAa OTPE3KE 1

116 MeTo MHTEpPBAJIOB ISl PEIICHUsT HEPABEHCTB 1

117 MeToa MHTEpPBAJIOB ISl PEIICHUST HEPABEHCTB 1

118 Meron MHTEpPBAIOB ISl PEILICHUS HEPABEHCTB 1

119 [TpumeHeHne CBOWCTB HEMPEPBIBHBIX (PYHKLUI 1
JUI peleHus 3afad

120 [IpumeHeHne CBOMCTB HEMPEePhIBHBIX (PYHKIIHIA 1
JUTS peLIeHHs 3a1a4

121 [TepBast 1 BTopas NpoOU3BOHBIE (PYHKIIUU 1

122 OnpeneneHI/Ive, FeOMETPUUYECKUN CMBICIT 1
MIPOM3BOTHOM

123 Onpeneneﬂnf:, (bu3HYeCKUil CMBICTT 1
IIPOU3BOIHOM

124 VYpaBHeHHe KacaTeNbHOM K rpaduKy HyHKITIH 1

125 VYpaBHeHHe KacaTelbHOM K rpaguKy GyHKIUN 1

126 [Tpou3BoHBIE 3TIEMEHTAPHBIX (PYHKIUI 1

127 [Tpou3BoHBIE 3TIEMEHTAPHBIX (HYHKLIUH 1

128 [TpousBogHAast CyMMBI, TPOU3BEACHHUS, YACTHOTO 1
Y KOMITO3HUIINH (PYHKITUN

129 [TpousBogHAsE CyMMBI, IPOU3BEICHUS, YACTHOTO 1

Y KOMITO3UIIMU (PYHKIUH




HpOI/ISBOI[HaH CYMMBI, ITPOU3BCACHUS, YaCTHOT'O

130 . 1
1 KOMITO3HUIMH () yHKITHH

131 [TpoBepounas padota: "IIponsBonnas" 1

132 [ToBTOpenwue, 06001IeHNE, CHCTEeMaTHU3alIUs 1
3HaHuil: "YpaBHeHua"

133 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIHS 1
3HaHui: "OyHKIMH"

134 HOBTOPCHI/IG, 0000I11IeHHE, CHCTEMATH3ALINAS 1
3HAHUI

135 HOBTO}')GHI/IG, 0000111eHHE, CUCTEMATH3 AN 1
3HAHHUI

136 HOBTOPCHI/IG, 0000I11IeHHEe, CHCTEMATH3aLIHAS 1
3HAHHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KVIACC

KosmuecTBo yacos JJIeKTPOHHbIE
[
‘:;11 Tema ypoka Beero KonTtpoJbHbIe IIpakTuyeckue fll:;:e]{l/lﬂ :g[(};[;z];::enbnue
padoThI padoThl pecypesI
1 [IpuMeHeHre MPOU3BOAHOM K UCCIIEA0BAHUIO 1
GbyHKIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBbI
5 [IpuMeHeHre Mponu3BOAHON K UCCIIEA0BAHUIO 1
(GyHKIHI HA MOHOTOHHOCTB B 9KCTPEMYMBI
3 [IpuMeHeHre MPOU3BOAHOM K UCCIIEA0BAHUIO 1
G yHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
4 [IpuMeHeHre nporu3BOAHON K HCCIIEA0BAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB B 9KCTPEMYMBI
5 [IpuMeHeHre MPOU3BOAHOM K UCCIIEA0BAHUIO 1
G yHKIHMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
5 [IpuMeHneHre Mporu3BOAHON K UCCIIEAOBAHUIO 1
(GYHKIMI HA MOHOTOHHOCTh B 9KCTPEMYMBI
7 Haxoxnenrne HauboIbIIero 1 HANMEHBIIIETO 1
3HaYeHUS HEMPEPHIBHOM (PYHKIINK Ha OTpE3Ke
8 Haxoxnenne HanOoIbIIero 1 HAMMEHBIIIETO 1
3HAYEHUS HETPEPHIBHON (PYHKIIMU HA OTPE3Ke
9 Haxoxnenne HanboibIIero 1 HaMMEHbBIIIETO 1
3HAaYeHUS HEMPEPHIBHOM (PYHKIIUU Ha OTPE3Ke
10 Haxoxnenrne Haubo1b11ero 1 HAUMEHbBILIEr 0 1
3HAYEHHs HEMPEPHIBHOM (DYHKIIMU HA OTPE3KE
11 Haxoxnenne HanbonbIIero 1 HaMMEeHbIIIETO 1

3HA4YEHHUs1 HEPEPHIBHON (PYHKIIMH HA OTPE3Ke




Haxon(z[eHHe HauOOIBIIEr0 U HAUMEHBIIIETO

12 3HaYeHUs HENPEPbIBHON (PYHKIINU Ha OTpe3Ke

13 [IpuMeHeHre Mponu3BOAHOMN ISl HAXOXKICHUS
HaWJTy4IIeTO PEeIICHHs B IPUKIAJAHBIX 3aa4ax

14 [TpumeHeHre TPOU3BOIHON I HAXOXKACHUS
HAWIYYIIETro peleHs B MPUKIAAHbIX 3a/1a4ax
[IpuMeHeHre MPOU3BOAHOM MJIsSI ONPEIECIICHUS

15 CKOPOCTH M YCKOPEHUS IpolLecca, 3aJaHHOTO
dbopmynoit umm rpadgukom
[IpumMeHenre Npou3BOAHOMN HJIsl ONPEICIICHUS

16 CKOPOCTH M YCKOPEHHS Ipolecca, 3alaHHOT0
bopmyoit unu rpadukom

17 Kommozurus ¢hyHKimii

18 Kommozurus ¢hyHkimii

19 Kommozutust GpyHKImiz

20 ['eomeTprueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

21 ['eomeTpuueckue 00pa3sl ypaBHEHUH Ha
KOOPAWHATHOW ITOCKOCTH

29 ITpoBepounas pabora: "UccienoBanue pyHKIUH
C MOMOIIBIO TTPOU3BOTHON"

23 IlepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPaA3HBIX

24 [TepBoOOpa3HbIE AIeMEHTAPHBIX (DYHKIHHA.
[IpaBuna HaX0XIEHUSI IEPBOOOPAZHBIX

25 [lepBoOOpasHbIe AIeMEHTAPHBIX (QYHKITUH.
[IpaBuia HaX0XJ1€HUSI IEPBOOOPAZHBIX

26 WuTerpan. ['eomeTpruyeckuii cCMbICI HHTErpaia




Brrancnenue onpez[enéHHoro HHTCErpaia 1mo

27
dbopmyne Herotona-Jleitoaura

28 Brruncnenue onpenenéHHOro HHTerpaa mno
dbopmyne Heiorona-Jleitbnuia

29 [IpumeHeHune nHTerpana Jisi HaX0XICHUs
IIoHaiel IIOCKUX GUryp

30 IIpuMeHeHne uHTerpasa Juisk HAXOXKACHUS
00BEMOB T€OMETPHUYECKUX Tell

31 [Tpumeps! pemienuit AuddepeHnrnaIbHbIX
ypaBHEHUH

39 [Tpumeps! pemennii audQepeHnmuarbHbIX
YpaBHEHUH
MareMaTnueckoe MOAEIMPOBAHUE PEATbHBIX

33 MIPOIIECCOB C MOMOIIIBIO AU PepeHITnaTbHBIX
ypaBHEHUU

34 [TpoBepounas padora: "IlepBoobpazHas u

uHTerpan"

35 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U
rpaduxu

36 Tpuronomerpudeckne GyHKIUHU, UX CBOMCTBA U
rpaduxu

37 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U
rpaduxu

38 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U
rpaduxu

39 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U
rpaduxu

40 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI




C IOMOIIIBIO TpHFOHOMGTpH‘IGCKOfI OKPYKXHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUHN

41 C TIOMOIIBIO TPUTOHOMETPHUECKOH OKPY>KHOCTH L

42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUI 1
C MIOMOLIbIO TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT60p KOpHEN TPUTOHOMETPUUECKHUX ypaBHEHUIT 1
C TIOMOUIbIO TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Pemenne TpuroHoOMeTprUUECKUX HEPABEHCTB 1

45 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenne TpUroHOMETpUYECKNX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpHUuECKUX HEPABEHCTB 1
ITpoBepounas padora: "I['paduxu

48 TPUTOHOMETPUIECKUX (YHKITUH. 1
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS TOKA3aTeILHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEIIEHUS T0KA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/BI pEIICHUS JIOTapU(PMUIECKUX 1
HEPaBEHCTB

54 OCHOBHBIE METO/bI pEIIEHUS JIorapuHPMUIECKUX 1
HEPaBEHCTB

95 OCHOBHBIE METO/IBI PEIICHUS JIOTapUYMUIECKUX 1




HEPaBCHCTB

OCHOBHBIE METO/IBI pEIICHUS JIOTapUPMUISCKUX

56
HEPaBEHCTB

57 OCHOBHBIE METOIbI PEIICHUS] UPPAIIHOHATIHHBIX
HEPABEHCTB

58 OCHOBHBIE METO/IBI PEIICHUS HPPAMOHATBHBIX
HEPaBEHCTB

59 OCHOBHBIE METOIbI PEIICHUS UPPAIIUOHATHHBIX
HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS HPPALMOHATBHBIX
HEPaBEHCTB

61 ['padmyeckue MeToAbI peleHUs
UpPPALMOHANIEHBIX YpaBHEHHIM

62 ['paduueckne METOIBI pEeIICHHUS
UPPAIMOHATILHBIX YPABHCHHM

63 I'paduyeckue MeTOBI pelIeHus TOKa3aTENbHbBIX
ypaBHEHUH

64 ['paduueckre MeTObI pelIeHus MoKa3aTeIbHbBIX
HEPaBEHCTB

65 ['padmyeckue MeToabl pemeHus
Jorapu(MUUECKHX ypaBHEHHIMA

66 ['paduueckne METOIBI pEeICHHUS
Jorapu(pMUIECKUX HEPABEHCTB

67 ['paduueckue METOIbI peLICHUS
Jorapu(MUUECKHX HEPABEHCTB

68 ['pacduyeckue MeTObI peleHus MoKa3aTeIbHbIX
1 JIOTapU(MUICCKUX YPaBHEHUH

69 ['pacduyeckre METOIBI peIICHUS TTOKa3aTEIbHBIX




1 JIorapu(pMUYECKUX YpaBHEHUN

I'padmyaeckre METOIBI PEIICHHUS TTOKA3aTEIbHBIX

70 U JIorapu()MUIECKUX HEPABEHCTB

71 ['paduueckue MeTOIbl pelIeHHs MTOKa3aTeIbHbBIX
U Jlorapu()MUYECKUX HEPABEHCTB
[IpoBepounas padora: "UppannoHaibHbIE,

72 MOKa3aTeJIbHbIE U JIOTapuPMHUUECKIE
HepaBeHCTBa"
KommnekcHble uncna. Anredpandeckas u

73 TPUTOHOMETpHUYECKast POPMBI 3anTUCH
KOMIUIEKCHOTO YHclia
KommnekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpHUYECKast POpPMBI 3arucH
KOMILJIEKCHOI'O YHCIIA

75 ApudmeTrueckue onepannuu ¢ KOMIUIEKCHBIMU
quciIaMu

76 ApudmeTrnueckue onepanum ¢ KOMIJIEKCHBIMU
qUCIaMU

77 N300paxeHre KOMIJIEKCHBIX YHCET Ha
KOOPAMHATHOW IUTIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YHCEN Ha
KOOPAWHATHOW INTOCKOCTH

79 ®opmyiia Myaspa. Kopau N-oii crenenu u3
KOMIUIEKCHOTO YHcClia

80 ®opmyna Myaspa. Kopau N-oii crenenu us3
KOMILJIEKCHOT'O YHCJIa

81 [IpuMeHeHre KOMIUIEKCHBIX YUCEI ISl peIIeHUs

(1)I/I3I/I'-ICCKI/IX U TCOMCTPHUUYCCKUX 3aaayd




82

[TpoBepounas padora: "KommiekcHbie yncna

83 HarypanbHble 1 1ienbIe uncia

84 HatypanbHble U 11enble ynciia

85 [IpuMeHeHne TPU3HAKOB JIEIUMOCTH HEITBIX
qrcen

86 [IpuMeHeHre TPU3HAKOB ICITUMOCTH IEITBIX
qHCel

87 [IpMeHeHre PU3HAKOB JIEIUMOCTH HEITBIX
yrcen: HOJI u HOK

88 [IpuMeHeHre PU3HAKOB JISITUMOCTH TSITBIX
gucen: HOJl m HOK

89 [IpuMeHeHrne TPU3HAKOB JIEITUMOCTH EITBIX
YHCeII: OCTATKH [0 MOIYIIIO

90 [IpuMeHeHre TPU3HAKOB IEITUMOCTH ISITBIX
YHCEN: OCTATKH 110 MOAYITIO
[IpuMeHeHre TPU3HAKOB IEIUMOCTH EITBIX

91 qpcell: anroput™ EBKimna Ui penienus 3a1ad B
IEeJBIX YHCIIax

92 [TpoBepounas pabora: "Teopus mensix yncen"

03 Cucrema U COBOKYITHOCTh YPaBHEHHUIA.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-CJICACTBHS

94 Cucrema 1 COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIbHBIC CHCTEMBI U CHCTEMBI-CJICACTBHS

95 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
COBOKYITHOCTEH paliMOHAIBHBIX YPaBHEHHUH

96 OCHOBHBIEC METOJIbI PEIICHHS CUCTEM U

COBOKYITHOCTEW UPPALMOHAIIBHBIX YPaBHEHUU




97

OcCHOBHBIE METO/BI PEILICHUS CUCTEM U
COBOKYITHOCTEW IMOKA3aTEIbHbIX YPABHEHUN

98

OcHOBHBIC MCTOABI pCIICHHUA CUCTEM U
COBOKYHHOCTeﬁ IIOKa3aTCIIbHBIX ypaBHeHI/Iﬁ

99

OcCHOBHBIE METO/BI PEIIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUYECKUX YpaBHEHHH

100

OCHOBHBIE METO/IBI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKHX YpaBHEHUH

101

[IpuMeHeHne CHCTEM K PEIICHHIO
MaTeMaTH4eCKUX 33714 U 3a/1a9 U3 pa3IndHbIX
o0JacTeil HayKu U pealbHOM JKU3HHU,
UHTEPIIpETaLus I0Iy4CHHBIX PE3yIbTaTOB

102

[IpuMeHeHne CHCTEM K PEIICHHIO
MaTeMaTH4eCKUX 33/1a4 U 3a/1a9 U3 pa3IndHbIX
oOJacTeil HayKu U pealbHOM JKU3HHU,
HHTCPpIIpETAlUA TTOJYUCHHBIX PC3YJIbTATOB

103

[IpuMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYECKHX 3aJ1a4 U 3aJ1a4 U3 pa3IuuHbIX
obJacTeil HAyKW U peaIbHON KU3HU,
HHTCPpIIpETAlUA TTOJTYUCHHBIX PC3YJIbTATOB

104

[TpoBepounas padota: "Cucremsl
paIMOHAIBLHBIX, UPPAIMOHATHHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
ypaBHEHUI"

105

PannoHanpHbIe ypaBHEHHUs € TapaMeTpaMu

106

PaumoHansHBIE HCPaBCHCTBA C IMapaMETpaMu

107

PanmonanpHble CUCTEMBI C TapaMeTPaMHU

108

HppauroHanpHble ypaBHEHHsI, HEPABEHCTBA C

I = SN SN




napameTpamu

109 HppannoHaabHBIE CHCTEMBI C TApaMETPaMH

110 [Toka3aTenbHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenpHBIE CHCTEMBI C TTAapaMEeTPaAMHU

112 Jlorapudmuueckue ypaBHEHHS, HEPAaBEHCTBA C
napaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpamMu

114 Tpuronomerpuyeckrue ypaBHEHHUS C
napaMeTpamMu

115 TpuroHoMmeTpuyecKkrue HepaBeHCTBA C
napameTpamu

116 TpuronomeTprudecKkue CUCTEMBI C TapaMeTpamMu
[TocTpoeHne 1 uccineJ0BaHNEe MAaTEMATHIECKIX

117 MOZEJIEN peabHbIX CUTYaLMH C IIOMOIIBIO
ypaBHEHUH C MapaMeTpamu
[TocTpoeHne u uccine0BaHNe MaTEMaTHYECKUX

118 MOJIEJIEH PeaJIbHbIX CUTYAIUH C IOMOUIBIO
CHCTEM YpaBHEHHUH C MapaMeTpaMu
[TocTpoeHue u uccneoBaHNe MaTEMaTHUECKUX

119 MoJieTiel peanbHbIX CUTYalui C TTOMOIIIBIO
CHCTEM ypaBHEHHUH C MapaMeTpaMu

120 [MpoBepounas pabdota: "3agaun ¢ mapamerpamu”

121 [ToBTOpenwue, 06001IeHNE, CHCTEeMAaTHU3aIIs
3HaHuii: "YpaBHeHUA"

122 [ToBTOpeHue, 000061IeHNE, CCTEMaTU3alus

3HaHui: "YpaBHeHUs"




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIHS

123 . o 1
3HaHui: "YpaBHeHHA. CUCTEMBI YpaBHEHHUU

124 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTHU3 AL 1
3HaHuii: "HepaBencrsa"

125 [ToBTOpenue, 060061IeHNE, CCTEeMAaTU3alIus 1
3HaHuii: "HepaBencrna"

126 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIIUs 1
3HaHuii: "HepaBencrsa"

127 [ToBTOpenue, 00061IeHNE, CCTEMAaTU3aLUs 1
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"

128 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIIUS 1
3HaHui: "[IpousBonHas u e€ npumeHeHue"

129 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3alus 1
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"

130 [ToBTOpeHME, 0000IICHNE, CHCTEMAaTH3AIINS 1
3HaHui: "MHTErpan u ero npumeHeHue"

131 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AITHS 1
3HaHui: "OyHKIMK"

132 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3aIINS 1
3HaHui: "OyHKIMH"

133 [ToBTOpenue, 06061IeHNE, CHCTEeMaTU3alIus 1
3HaHui: "OyHKIMNK"

134 IToBTOpeHUE, 0000IIEHHE, CUCTEMATH3AIINS 3HAHHIH 1

135 [MoBTopeHue, 0600IIEHHE, CHCTEMATH3ALUS 3HAHUI

136 [ToBTOpeHue, 0600IICHHE, CHCTEMATH3ALUS 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Marematuka. AnreOpa u Hayaia MaTeMaTudecKkoro ananusa, 10 kmacc/
Mepznsik A.I'., Homuposckuii JI.A., [TonsikoB B.M.; noa penakuueit
[Togonbckoro B.E., O61iecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO

M3 narensckmii nentp «BEHTAHA-I'PA®y; AkiinonepHoe o011ecTBO
«M3parenscTBO «IIpocBeieHne»

* Maremartuka. AnreOpa 1 Hadaia MaTeMaTU4ecKoro ananusa, 11 kmacc/
Mepznsk A.I'., Homuposckuii 1. A., [TonsikoB B.M.; noa penakuueit
[Tomonsckoro B.E., O6miecTBO ¢ orpaHU4YeHHONW OTBETCTBEHHOCTHIO
M3 narensckmii nentp «BEHTAHA-TI'PA®y; AkiinonepHoe o011ecTBO
«M3parenscTBO «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

MaremaTuka: anredpa 1 Hayajla MAaTEMaTUYECKOro aHainu3a. Anredpa u
Havasia MaTeMatudeckoro ananu3a. 10-11 kmaccel. ba3oBblii U yrinyOIeHHBIH
ypoBHU. ®I'OC bypmuctposa T. A. [Ipocsenienne

MN®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

http://nachalka.school-club.ru/ — 6ank pa3paboTok ypoKkoB U mpe3eHTanui
0e3 perucTpamuu

http://prezentacii.com/— Gank pa3paOOTOK YpOKOB U Mpe3eHTaIni 0e3

perucTparu
http://www.journal.edusite.ru/— Gank pa3paboOTOK YpOKOB U Ipe3eHTalni 0e3
perucTparu
http://www.solnet/— 6aHk pa3paboTOK YpOKOB M Ipe3eHTalHii 0¢e3
perucTparm

http://www.eorhelp.ru/ — denepanpHbIii 00pa3oBaTeIbHBINA MICKTPOHHBIH
pecypc



