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HOACHUTEJIBbHAA 3AIIUCKA

VYuebHblil Kypc «Anredpa M Hayalga MaTeMaTHYECKOTO aHANIM3a» SBIAETCS OIHUM U3
Haubosiee 3HAYMMBIX B IPOrpaMMe CpeIHEero oOmero oOpa3oBaHMs, IOCKOJIBKY, C OJHOU
CTOPOHBI, OH 0O0ecCIeYnBaeT HMHCTPYMEHTAIbHYI0 0a3y Uil W3y4eHHs BCEX eCTECTBEHHO-
Hay4YHbIX KYpCOB, a C Jpyroi CTOpPOHBI, (POPMHUPYET JOIMUECKOE U aOCTPAKTHOE MBIIUICHUE
oOyyaromuxcs Ha YypOBHE, HEOOXOJUMOM JMJisi OCBOCHHS MH(OPMATHKH, OOIIECTBO3HAHMA,
WUCTOPHH, CIIOBECHOCTH W JAPYrHX JAHCHUIUIMH. B pamkax nmaHHOro ydeOHOro Kypca
oOyyaroliuecsi OBJAJECBAIOT YHMBEPCAJIBHBIM  SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
(dopMyIHpyeT CBOU TOCTHKEHUS B MAaTEeMaTHUECKOH (hopme.

VYuebHblil Kypc anredpbl M Hayall MaTEMaTHYECKOTO0 aHaIM3a 3aKJIa/JbIBA€T OCHOBY IS
YCIICIIIHOTO OBJAJEHUs 3aKOHAaMHU (U3MKHU, XHUMUH, OHOJOTMHM, TOHHMAHHUS OCHOBHBIX
TEHJIECHIMA Pa3BUTUS DKOHOMHKH M OOIIECTBEHHOW >XM3HHU, NO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HHU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOIMAX, YBEPEHHO HCIOJIBb30BaTh MX IS
NanbHEWIero o0pa3oBaHUMs W B TMOBCEAHEBHOW JKM3HHM. B TO ke Bpems OBJIajcHHE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSAMHU aNreOpbl 1 MaTEeMaTHYECKOTO aHaJIM3a
pa3BUBaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHMHHOCTb, JIOKa3bIBAaTh
YTBEPXKICHHUS C TOMOIIBIO MHIYKIIMUA U PacCyXJIaTh JEAYKTUBHO, HCIIOJIb30BaTh 0000IIECHHE U
KOHKPETH3aliio, a0CTparupoBaHWE M AaHAJOTHIO, (OPMHPYET KPEaTHMBHOE W KPUTHYECKOE
MBILIICHHE.

B xome m3yueHus y4ueOHOro Kypca «Ajiredpa W Hadajla MaTEMaTHYECKOTO aHAIM3a»
oOyyaroliuecsi MOJy4alOT HOBBIM OMNBIT pEIIEHUs NPUKIATHBIX 33]a4, CaMOCTOSTEIbHOIO
MOCTPOEHHUsSI MAaTEeMAaTHYEeCKUX MOJEJNe pealbHbIX CHTyallud, WHTEpHpETaluyd MOJYyYeHHBIX
peIIeHN, 3HAKOMSATCS C MPUMEPAMHA MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKE H
HCKYCCTBE, C BBIJAIOIIMMUCS MATEMaTUYECKUMHU OTKPBITHSMU U UX aBTOPaMHU.

VYuebHblii Kypc o00damaeT 3HAYMTEIbHBIM BOCHHMTATENBHBIM MOTEHIIMATIOM, KOTOPBIH
peanm3yercsi Kak depe3 y4deOHBIM MaTepuas, CHOCOOCTBYIOMMK (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak U dYepe3 cHenuduky ydeOHOH  JedATeNnbHOCTH, Tpelyromen
MPOAOJDKUTEIPHON  KOHIIGHTPALlMM  BHHMMAHUS, CaMOCTOSATENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIY4YEHHBIN pe3yabTaT.

B ocHoBe Meromuku oOyueHus anrebpe M HayajlaM MaTEeMAaTUYECKOI'O aHaIM3a JICKUT
JeSITETbHOCTHBIN MPUHIUT 00y4eHUsI.

B ctpykType yueOHOro Kypca «Anredpa n Hadajaa MaTeMaTUYECKOrO aHAJIN3a) BbIIEICHbI
CJIEZYIOIINE CO/EPIKATEIbHO-METOANYECKUE JUHUU: «Yucina W BbIUUCIEHUS», «DyHKIUH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havana maremaTndeckoro aHanuszay, «MHOXKeCTBa U
Joruka». Bce OCHOBHBIE colepKaTeIbHO-METOANYECKHE JHMHUU H3y4daroTCcsl Ha HPOTSHKEHUH
JBYX JeT 00y4eHHs Ha YpOBHE CpPEIHEro oomero oopa3zoBaHUs, €CTECTBEHHO JOMOIHSAS APYr
Jpyra ¥ TIOCTETIEHHO HACHIIAsCh HOBBIMH TeMaMH W pa3neinaMu. JlaHHBIH y4eOHBId Kypc
SBIISICTCSI MHTETPATUBHBIM, IIOCKOJbKY O0OBEAMHAET B cebe conepkaHHe HECKOJIbKUX
MaTeMaTUYEeCKUX TUCIMIUINH, TaKMX Kak anredpa, TPUTOHOMETpPHsS, MaTEeMaTHYECKH aHaIIn3,
TEOpHsl MHOXECTB, MaTreMaTHyeckas joruka u gpyrue. [lo mepe Toro kak oOyuarommecs
OBJIIa/IeBalOT BcE OoJiee MIMPOKUM MAaTEMaTHYECKUM ammaparoM, y HHX IOCJIeI0BaTeIbHO
(dopMHUpyeTCST W COBEPUICHCTBYETCSI yMEHHE CTPOWTh MAaTEeMaTHYECKYI0 MOJENlb pealbHOU
CUTyalluu, NMPUMEHATh 3HAHUSA, MOJIyYEHHbIC NPU HM3Y4YEHUU Y4eOHOro Kypca, AJsl pelIeHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONH MaTeMaTWYEeCKOM 3ajaud, a 3aTeM HHTEPIPEeTHPOBATh
CBOM OTBET.



CopepxatenpHO-MeTONUYECKass  JUHUA  «YUwWcna W BBIYUCICHHS»  3aBepIlaeT
(hopMHpOBaHHE HABBIKOB HCIIOIB30BAHUS JECHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO HAYaTo Ha
YpOBHE OCHOBHOTO 00111ero obpazoBanus. Ha ypoBHe cpemnero odmero oopa3oBaHUs 0c000€
BHHUMaHUE yAeNseTcs (OPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCIICHUHN, BKIIIOYAIONINX B
ce0sl MCTIOJTb30BaHUE PA3IIUYHBIX (OPM 3alUCH YHCIIAa, YMEHHE JIeNaTh MPUKUAKY, BBIIOTHSITH
NpUOIMKEHHBIC BRIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAXKEHUS, padOTaTh C MATEMATHUECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYUYAIONIMMCS MHOXECTBA HATYPAIbHBIX, IEIBIX, PAllMOHAIBHBIX U
JEHCTBUTEILHBIX YUCEN JOIOJHAIOTCS MHOXECTBOM KOMIUICKCHBIX YHCel. B kaxmaoMm W3 3THX
MHOJECTB PACCMATPHBAIOTCS CBOMCTBEHHBIE €My CICIM(PHUUCCKUE 3a1aU U ONIEPAIIUU: ICJICHUE
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
MOCIICJIOBATEIIFHOMY ~ PAaCIIMPEHUIO KpPyra HUCIOJNB3YEeMBIX YHUCEJ 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 00001IeHNne U KOHKPETHU3aITHsl.

Jluaus «YpaBHEHUs] W HEPABEHCTBA» PEaNM3yeTCs Ha MPOTSHKCHWH Bcero oOydeHHs Ha
YpOBHE cCpeaHero oO0mero o0pa3oBaHMs, IIOCKOJBKY B KaxiaoMm pasnene [Iporpammbl
MPETYCMOTPEHO pPEIIeHHEe COOTBETCTBYIOIIMX 3a/ad. B pe3ynpTare oOydarommecs: OBIaJAeBaIOT
pa3IMYHBIMH ~ METOJaMHU pELICHUS pPalMOHANBHBIX, HWPPALMUOHANBHBIX, MOKa3aTeIbHbBIX,
Jorapu(MUYECKUX U TPUTOHOMETPUICCKUX YPaBHCHUM, HEPABCHCTB M CHCTEM, a TaKXKe 3aiad,
conepKamux napamerpbl. [loydeHHbIE YMEHHUSI IUPOKO HCHOJIB3YIOTCS TPU HCCICTOBAHUU
(YHKIMI C TOMOIIBIO TTPOU3BOIHOMN, MIPH PEIICHUHN MPUKIIATHBIX 33/1a4 ¥ 33724 Ha HAX0XKICHHE
HauOOJBIINX W HAMMCHBINNX 3HaUeHUN QyHKunu. JlaHHas coneprkaTellbHAs JIMHUS BKIIOYACT B
ce0s1 Takke (QOPMHPOBAHWUE YMEHHWH BBIMONHATH pacuéThl 1Mo (opmynam, npeoOpa3zoBaHUs
paIMOHATBLHBIX, 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, TIPeICTaBICHHS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BUJIC PABCHCTB 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 TEpPEIUIeTaeTCs C
OpYTMMH  JIMHUSMH ~ y4e0HOrO  Kypca, IIOCKOJIbKY B  KakOM-TO CMBICIe  3adaéT
MOCIIC/IOBATENIbHOCTh ~ M3YYCHHs  MaTepwana. VI3ydeHwe  CTeneHHOW, TOKa3aTeIbHOMH,
JOTapuPMHUUECKON U TPUTOHOMETPUIECKUX (DYHKIIMH, UX CBOWCTB U IPadMKOB, HCIIOIH30BAHUEC
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 MEXY Pa3IMYHBIMU BETUYMHAMH, UCCIICIOBATH MOJTYYCHHBIC (YHKIIUU, CTPOHUTH
ux rpaduku. MaTtepuan 3TOH COJAEpKATeIIbHOW JIMHUM HAIleJieH Ha pa3BUTHE YMEHHA U
HABBIKOB, TO3BOJISIOIIMX BBIPAYKaTh 3aBUCUMOCTH MEXKIY BEIWYMHAMH B pa3luyHOU Qopme:
AHATUTUICCKOW, Tpaduveckod U cioBecHOH. Ero wusyueHue crmocoOCTBYyeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0 W KOHKPETH3AIlHH,
HCIIOJIb30BaHUIO aHATIOTHIA.



CopepxatenbHast nuHusi «Havama maremMaTnyecKkoro aHajan3ay» MO3BOJSET CYIIECTBEHHO
pacUIMpUTh KPYr KaKk MaTeMaTUICCKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYITHBIX 00YYarolIiuMCs,
TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTb CTPOUTH TpadUKHU CIOKHBIX (DYHKIIHMA, OTPEACIISATh UX
HauOOJbIINE U HAUMEHBIIINE 3HAYEHUS, BRIYUCIATH IUIOMaan Guryp u o0bEMBI TEl, HAXOAUTh
CKOPOCTH W YCKOpEHHs TporeccoB. JlaHHas cojepkaTellbHAs JIMHUAS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIIOCTPOCHUS MaTeMaTHYECKUX MOJIENIed peajbHbIX CHUTyallud, TO3BOJISICT
HaXOJUTh HAWJydYIllee pEIICHHUE B MPHUKIATHBIX, B TOM YHUCJIE COIHUATHLHO-)KOHOMHYECKUX,
3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYEeCKOTO aHajh3a CIOCOOCTBYET pPa3BUTHIO
a0CTPaKTHOTO, (POPMALHO-JIOTHYECKOTO U KPEaTUBHOTO MBIILICHUS, (OPMUPOBAHUIO YMECHUH
pacrmo3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMAaTHUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIINXCS PE3yibTaTax, MOJTYUYECHHBIX B X0/ Pa3BUTHS MaTEMAaTHKH KaKk HAYKH, U
00 UX aBTOpax.

CopepxaTenbHO-MeTOIMYEeCKass JHHUS «MHOXECTBA W JIOTHKa» BKIIOYaeT B ceOs
AJIEMEHTBl TEOPUHM MHOXECTB W MATEeMAaTUYEeCKOH JIOTUKUA. TeopeTHKO-MHOKECTBCHHBIC
MPEICTABIICHUs] MPOHU3BIBAIOT BECh KypC IIKOJBHONM MaTeMaTHKW W TMpeAsaraloT Hamboee
YHHUBEPCATBHBIA SI3bIK, OOBEAWHSIIONIMA BCE pPa3leiibl MAaTEeMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT pa3HbIC MATEMATHUECKUE TUCIIMIUTMHBI U UX MPHIIOKECHUS B erHOE 11enoe. [loatomy
BXHO JIaTh BO3MOXXHOCTh OOyYalomEeMycsi TOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMCHHOW MaTeMaTHUKHA W HCIIOJIB30BAaTh €0 IS BBIPAXCHHS CBOMX MbICICH. Jpyrum
BaXHBIM TPU3HAKOM MATEMaTHKU KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
O00OCHOBaHMI W CJICIOBAaHUC ONPEACIEHHBIM TIPaBHJIAM IOCTPOCHHS JIOKa3aTeIIbCTB.
3HAaKOMCTBO C 3JIEMEHTAMH MAaTEMAaTHYECKOW JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBIIIICHUS] 00YUYaIOIUXCs, MO3BOJISIET UM CTPOHUTh CBOM PACCYXICHHS Ha OCHOBE JIOTHYECKHX
paBmwI, GOPMHUPYET HABBIKK KPUTUICCKOTO MBITIICHHSI.

B yueOHOM Kypce «AnreOpa ¥ Hayaja MaTEeMaTHYECKOTO AaHalM3a» IPHCYTCTBYIOT
OCHOBBI ~ MAaTeMaTHYeCKOro  MOJETUPOBAHUS, KOTOpble  MPHU3BaHbI  CIIOCOOCTBOBATH
(OpPMHPOBAHHUIO HABBIKOB ITOCTPOCHHS MOJIEICH pEabHBIX CHTYAIHid, HCCIICIOBAHUS ITHX
MoJielield C TIOMOIIBIO ammapara ajreOpbl M MaTeMaTHYeCKOTO aHaju3a, WHTEPIpeTaIuu
MOJIYUYEHHBIX Pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B Ka)IbI U3 Pa3[eioB IMPOTPAMMBI,
MOCKOJIBKY BECh MaTepHall y4eOHOr0 Kypca IMIMPOKO UCTIONB3YEeTCs U PEIICHUS MPHKIIATHBIX
3amay. llpu pemieHun peanbHBIX MPAKTHYECKHX 33Jad  OOydYaroIiuecs pa3BUBAIOT
HaO0JIIOIaTeIbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOIL30BATh
aHaJOTHI0, 0000IIaTh M KOHKPETH3WpOBaTh MpobieMy. JlesTenbHOCTh 1O (HOPMHUPOBAHHIO
HABBIKOB PEIICHUs MPUKIIATHBIX 3a/1a4 OPraHU3yeTCsl B MPOIecce U3yUCHHsI BCEX TeM Y4eOHOTro
Kypca «Aredpa ¥ Hadajaa MaTeMaTHYECKOTO aHAIIA3ay.

Ha m3y4yenne yueOHOTo Kypca «Anredpa v Hayajla MaTeMaTHIeCKOTO aHaITN3a» OTBOJIUTCS
272 qaca: B 10 xmacce — 136 4dacoB (4 yaca B Henenro), B 11 kimacce — 136 yacoB (4 4Jaca B
HEJIETIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciaa v BbIYMCICHUSA

Panmonanshele uyncna. OOBIKHOBEHHbIE U JECSATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuonndeckue apodu. [pumenenne qpobeit U MPOIEHTOB [ PeIeHUs TPUKIIAJHBIX 3a7a4 U3
pa3IMYHBIX OTpaciel 3HAaHUW U peallbHOW KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanbHble U MppalMOHalbHbIE 4ucia. Apudmernueckue
OIepalyy C JEHCTBUTEIBHBIMU 4YucCIaMU. MoAyinb NEUCTBUTEIIBHOIO YMCIIA U €ro CBOMCTBA.
[IpubnukE€HHBIE BBIUMCIEHUS, TpaBWIA OKPYIJICHUs, NPUKHIKA U OLEHKa pe3yjbpTaTa
BBIYUCIICHUM.

Crenensb ¢ uensiM nokasareneM. bunom Herotona. Vcnonb3oBanue noaxonsieit Gpopmsl
3alMCH JCHCTBUTEIBHBIX YNCEN ISl PELICHUs TPAKTUYECKUX 3aa4 U IPEJICTaBICHNS JaHHBIX.

ApupmeTrueckuii KOpeHb HATYPaJIbHOM CTEIIEHH U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEHCTBUTEIbHBIM
IIOKAa3aTeJeM.

Jlorapudm yucna. CoiicTsa jgorapudma. JlecsTHUHbIC U HATYpajIbHbIE JOrapu(MBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHMCIIOBOIO apryMEeHTa.

YpaBHeHHUsI 1 HePaBeHCTBA

ToxnectBa M TOXIECTBEHHblE NpeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHMSI U YpaBHEHUsA-CIEACTBUs. HepaBeHCTBO, pellleHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-PALIMOHANBHBIX YPAaBHEHUIN U HEPABEHCTB.
MHorouneHsl OT OJHOM IEpPEeMEHHOH. JleleHue MHOrodjgceHa Ha MHOIOYIEH C OCTAaTKOM.
Teopema be3y. MHorousens! ¢ nensiMu ko3¢ dunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUM, COEPIKAIIUX CTENIEHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl  PELIEHUS  HMPPALMOHAIBHBIX
YpaBHEHUM.

IloxazarensHble ypaBHEHUS. OCHOBHBIE METO/BI PELICHUS IOKA3ATEIbHBIX YPABHCHUM.

[IpeoOpa3oBaHue BeIpaKEHU, COAEPIKALIUX JIOTAPU(MBIL.

Jlorapupmuueckue ypaBHeHUs. (OCHOBHBIE METOJABI PELICHHUS JIOTapHU(PMHYECKUX
YpaBHEHHUIA.

OcHoBHBIE TpuUroHomerpudeckre Qopmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpa)KCHUI. PellleHre TpuroHoMeTpu4eCKUX ypaBHEHHMN.

Pemienue cuctem JHMHEHHBIX ypaBHEHHMH. Marpuila CHUCTEMBbl JMHEUHBIX YpaBHECHHUH.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUYECKUH CMBICI U CBOWCTBA, BBIYUCIIEHHUE €r0
3HA4YEHMs, IPUMEHEHHE ONPENECIUTEIS I PEIICHHs CUCTEMBI JIMHEWHBIX ypaBHEHUN. Pemenne
MIPUKIJIAIHBIX 3a]1a4 C ITOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHUH. MccienoBanne nmocTpoeHHON
MOJIENH C IIOMOIIBI0 MAaTPUI] U ONIPEACIIUTEIICH.

[TocTpoeHrne mMaTeMaTHYECKUX MOJIEJICH peaIbHOW CUTYyalluu C MOMOILIBIO YPaBHEHHUH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUH M HEPABEHCTB K DPELIECHUI0 MaTEMaTHMYECKHMX 3a7ad U
3a/1a4 U3 pa3IMn4YHbIX 00J1aCTe HayKU U peanbHOM JKU3HMU.

DyHKIUM U TPaQUKH

OyHkiys, crnocoObl 3anaHus QyHKuuH. B3anmuo oOpatnble (yHkimn. Kommosuius
¢ynkuuit. ['paduk pyHKImMu. DeMeHTapHbIe TPeodpa3oBaHus rpauKOB QYHKITHIA.



OO6nacTtpb ornpeneneHuss 1 MHOXecTBO 3HaueHui ¢ynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTosHcTBa. UETHble M Heu€THble (yHKuuH. [lepuoanueckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH (PYHKUIHMHU. MakCUMyMbl U MUHUMYMBI (pyHkuuu. Hanbonbliee 1 HauMeHbIlee
3HaYeHUs (PYHKLUHU HA IPOMEXKYTKE.

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

CrenenHast (yHKIMS ¢ HaTypaJbHBIM M LIEJbIM ToKa3zarenaeMm. E€ 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, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLUH
YHCIIOBOT'O apryMeEHTa.

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

Hauana maTeMaTH4ecKoro anajaimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEI0BATEILHOCTEH. MeTo1 MaTreMaTuyecKoit
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEOBATEIBHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U TreoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomeTpudeckas nporpeccus. CyMma O0ECKOHEYHO YOBIBAIOUICH T€OMETPHUECKOW MPOTPECCHH.
JIluHeWHBII M HSKCHOHEHUMAIBbHBIA pocT. Yumciao e. Popmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHuE NpOrpeccuu sl pelIeHHs peasIbHbIX 3aa4 PUKJIAJHOI0 XapaKkTepa.

HenpepbiBable (yHKIMM W WX CBOHCTBA. TOUYKM pa3pbiBa. ACHMOTOTHI TpaduKOB
¢bynkumii. ColicTBa (YHKIMA HENPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAJIOB IS PEUICHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMIPEPBHIBHBIX (PYHKIIUH JUIs peIIeHus 3a/1ay.

[lepBas u BTOpas mpousBoaHbie GQyHKIMU. OnpeencHne, FTeOMEeTPHISCKUN U (PU3MYSCKUAN
CMBICTT IPOM3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpauKy QyHKIUU.

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

MHoO#XkecTBa M JIOTHKA

MHoXecTBO, onepalui HajJ MHOXECTBAMU M UX CBOMCTBa. /lnarpammel Ditniepa—BenHa.
[IpumeHeHrne TEOPETUKO-MHOKECTBEHHOTO alapaTta JUisl ONMCAHUS PEaJbHBIX IPOLECCOB H
SIBJICHU, TIPY PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEeIMETOB.

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

11 KUIACC

Yucaa 1 BLIYMCJIEHUS

Harypaneuble u wnenble yucia. [IpuMeHeHuE NPU3HAKOB ACIMMOCTH UEIbIX YHUCEI,
HauOonpImi oo genutensd (nainee — HOJl) u naumensiiee obmiee kpataoe (ganee — HOK),
OCTaTKOB IO MOJYJII0, aJiropuT™Ma EBKIMIa 1u1s peleHus 3a1a4 B UEIbIX YMCIIax.

KommiekcHple uwucna. AnreOpandeckas W TPUTOHOMETpUYECKas (OPMBI  3aIluCH
KOMIUIEKCHOTO Yncia. ApudMeTHIeCKHe ONepali ¢ KOMIUIEKCHBIMH Ynciamu. M3o0paxkenue
KOMIUIEKCHBIX YHCEN Ha KOOpAMHATHOM mockocTh. Popmyna Myaspa. KopHu N-oii cteneHu u3



KOMIUIEKCHOr0 uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNl JUIs pelleHUs (PU3HUYECKUX H
r€OMETPUYECKHX 3aJ1au.

YpaBHeHNsI M HEPABEHCTBA

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

O10op KOpHEH TPUIOHOMETPUUYECKUX YPAaBHEHHH C IOMOIIbI TPUIOHOMETPUUYECKOM
OKpPYXHOCTH. PellieHue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

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

OCHOBHBIE METO/IbI pEIICHHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PEIIEHUS CUCTEM U  COBOKYNHOCTEH  palMOHAJIBHBIX,
UppaloHAIbHBIX, OKA3aTEIbHBIX U JIOTapU(PMUUYECKUX 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.

DyHKIUH U TPaQUKH

I'paduk xommnosuumu ¢yHkuui. I'eomerpudeckue oOpasbl 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 I HUCCIEJOBAHUS 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 3HAYCHUH HeTPePhIBHON (PYHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHON MJi1 HAaXOXKIACHHUS HAWIYUILIEro pElIeHUs B IMPUKIATHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (opMysiod HiIu
rpauKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpa3HbIE 3JE€MEHTAPHBIX
¢bynkuuit. [IpaBuia HaxXoXkA€HUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpuyeckuil CMbICI MHTErpasia. BelyucieHHE ONpeNeaEéHHOr0 HHTErpaia
o ¢popmyne Herorona-JIeibnmua.

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

[Ipumeps! pemennit auddepeHnranbHbIX ypaBHEHHA. MaTeMaTHuecKoe MOAEIMpPOBaHNE
peasibHBIX MPOLECCOB C MOMOIIBI0 TU(PEpeHINATBHBIX YPaBHEHUH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YIJIVBJIEHHBIMA YPOBEHb) HA
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaxIaHCKOr0 BOCIIUTAHMSA

C(HOPMUPOBAHHOCTh TPAKIAHCKOW TMO3ZHWIMM  OOydJalomerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'0 WIEHAa POCCHICKOrO OOIeCTBa, MPEACTABICHHE O MAaTEeMAaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TpakIaHCKOTO OOIIecTBa
(BBIOOpHBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COIMAIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUH C UX PYHKIHUSIMHU U HA3HAYCHUEM;

2) IaTPMOTHYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOSILIEMY POCCHUMCKONW MAaTEMAaTHKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHMKEHHSIM POCCUUCKUX
MAaTEMAaTHUKOB U POCCHUIMCKOM MATEMaTUYECKON WIKOJbI, MCIOJIb30BAHUE ATUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, cpepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHWE  JIYXOBHBIX IIEHHOCTEH  POCCHUHCKOrO  Hapoja, C(HOopMHPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEJICHUS], CBI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTIDKCHUM HAyKH M JACSATEIbHOCTHIO YUEHOTO, OCO3HAHWE JUYHOrO BKJIaJa B TMOCTPOEHUE
YCTONYHUBOIO OyIyIIETo;

4) 3cTEeTU4EeCKOr0 BOCIMTAHMS:

ACTETUYECKOE  OTHOIICHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peLICHUH, pacCyXIeHUH, BOCIPUUMYUBOCTh K
MaTeMaTHYE€CKUM acleKTaM pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusuveckoro BoCNUTAHMUSA:

c(OpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTHUECKHUE 3HAHUSI B UHTEpecax 3710pPOBOTO
n Oe3zomacHOro o0pasza JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pPOBOE
nuTaHue, cOaJaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryispHas pusnueckas akTHBHOCTD),
(u3HUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON I€ITEIFHOCTHIO;

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTh K TPYIy, OCO3HaHHE LIEHHOCTH TPYIOJIO0US, HHTEPEC K Pa3INuuHbIM cepam
npodeccuoHaNbHON NEesSTENbHOCTH, CBS3aHHBIM C MAaTeMAaTUKON U €€ MPHIOKECHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccuu U pearn30BBIBATH COOCTBEHHBIC
KU3HEHHbIC IUJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 3a/1a4 MaTeMaTHUYeCKOM HaIPaBIECHHOCTH;

7) IK0JI0OrHYeCKOro BOCIIMTAHUA:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphl, IOHHNMAaHHE BIUSHUS COLUAIBHO-
SKOHOMUYECKHMX IIPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAaHHE
rI00ANbHOTO  XapakTepa  OKOJOTMYECKMX  MIpoOlieM, OpHeHTalus Ha  [PUMEHEHHe
MaTEeMaTUYECKUX 3HAHUU JIJISi pElICHUs 3a7a4 B 00JIACTH OKPYKAIOIIEH Cpeibl, IIIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH X BO3MOKHBIX IMOCIEACTBUMN ISl OKPY>KAIOLIEH CPeJIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKd W OOIIECTBCHHOW NMPAKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAyKH Kak CQepsl
YeJIOBEYECKOU JEATEIBHOCTH, ITAlOB €€ Pa3BUTHSA U 3HAYUMOCTHU Ul Pa3BUTHs LIMBUIIU3ALINY,
OBJIAJICHUE S3BIKOM MATEMATUKU U MAaTEMAaTUYECKOM KYJIBTYPOU KaK CPEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTb OCYULIECTBIIATH MPOEKTHYIO U UCCIENI0BATEIBCKYIO JEATEIbHOCTh HHIUBUAYAIbHO U

B TpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

I[lo3naBaTebHBIE YHHBEpPCAIbHbIE YUeOHbIe 1eHCTBUS

Ba3zoBble Jloruyeckue geicTBus:

BBISIBJISITH M XapaKTePU30BaTh CYIICCTBEHHBbIC MPU3HAKM MATEMATHYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHUH MEXIy TMOHATHUAMHU, (OPMYIUPOBATH ONPEACIICHUS TOHSITHIA,
yCTaHABIMBATh CYILIECTBEHHBIM MNpU3HAK KiIacCU(UKALMU, OCHOBaHUS [Jisi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TPOBOJUMOIO aHAIM3A;

BOCIIPUHUMATh, (OPMYIHPOBATh U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpHIIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTHBOpEYHs B (akTax,
NAHHBIX, HAONIOMCHHUSIX W  YTBEPXKACHHUSAX, TNpemjiaraTh KPUTEPUU JJI1  BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEYUN;

JejaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHI, YMO3aKIIFOUEHHU 110 aHAJIOTUU;

MPOBOJIUTH CAMOCTOSATENIBHO JOKA3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (TpsMble U
OT TPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, NPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKJACHUS U BBIBOJIbI,

BEIOMpaTh Ccroco0 pemieHUs y4eOHOU 3amaun (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOASAIIMI C Y4E€TOM CaMOCTOSITEIBHO BBIIECIEHHBIX
KpUTEPHEB).

basoBble ucciie1oBaTe/IbCKHeE A1eHCTBHUA:

HCIIOJIb30BaTh BOIMPOCHI KaK HMCCJEI0BATENIbCKII HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHL, (DUKCHpYIOIIKUE MPOTUBOpEUYUE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JAHHOE,
(hopMHPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;

MIPOBOJIUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEJOBAaHUE [0
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYeCKOTO OOBEKTa, SIBJICHHS, IMPOLECCa, BBISBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBJICHUSIMHU, TTPOIIECCAMHU;

CaMOCTOSITENIbHO (pOPMYIUPOBATH 000OIIEHHUS M BBIBOABI IO PE3yJabTaTaM MPOBEAEHHOTO
HAOJIO/ICHUsI, KCCIIEIOBAHNUS, OLIEHUBAThH IOCTOBEPHOCTh MOJTYYSHHBIX PE3yIbTaTOB, BHIBOJOB U
000011eHHI];

MIPOTHO3MPOBATh BO3MOYKHOE pa3BUTHE MpoOIIEcca, a TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJIATH JeUIUTH HHPOPMAIUH, JAaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIIPOC H IS
pelieHus 3a/1a4uu;

BbIOMpaTh MHGOpPMAIMI0O M3 HCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEeMATH3UPOBATh W HHTEPIPETUPOBATH HHMDOPMAIMIO pPA3IHYHBIX BHUIOB U  (QopMm
NIPEACTaBICHUS;



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

OLICHMBATh HAA&KHOCTH HHPOpPMAIMKM IO CAMOCTOSTEIBHO  CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE AeliCTBUSA

OO0menue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBUU C YCJOBHSMH U LIEISAMU
o0I1eHus, SICHO, TOYHO, I'PAMOTHO BBIPa)KaThb CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHUs II0 XOAYy pEUIeHUs 3aJayd, KOMMEHTUPOBATh IIOJY4YECHHBIN
pe3yJbTart;

B Xoze OOCYX/IEHHUs 3a7aBaTh BOINPOCHI MO CYLIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pemaeMon 3aa4yM, BbICKA3bIBaTh WJCH, HALICJICHHBIE HA IOUCK PELIEHUs, COIOCTABIATH CBOU
CYXJIEHUS C CYXKACHUSAMHU APYTrUX YYaCTHUKOB JUaJlora, oOHapy>KUBaTh PaziINuue U CXOJCTBO
MO3UIMH, B KOPPEKTHOU popme HopMyTupoBaTh pa3HOIIACHUS, CBOM BO3PAKCHHUS;

MIPEACTABIATh PE3yJAbTaThl PEIICHMS 3a7adM, JKCIIEPUMEHTA, HCCIEAOBAHUS, NPOEKTA,
CaMOCTOSATENIbHO BbIOMpaTh (QopMarT BBICTYIJIEHHS C Y4€TOM 3ajJad NpPE3eHTAlUu U
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHble yHHMBEpPCcAIbHbIE YUeOHbIE 1elCTBHS

Camoopranusanus:

COCTaBIIAITh IUIAH, AJITOPUTM pELICHHUS 3a7add, BbIOUpaTh CIOCO0 pElIeHUs C YYETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH C Y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJ/Ib, IMOIIUOHAIbHBIH HHTEJIEKT:

BJIa/I€Th HAaBBIKAMU TTO3HABATENLHON pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMBbIX JEeHCTBUI
U  MBICIUTENBHBIX IPOLECCOB, MX pPE3yJbTaTOB, BIJAJETh CIOCO0AMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3ysbTaTa peleHnss MaTeMaTHIeCKOM 3a1a4u;

MIPEIBUIIETh TPYAHOCTH, KOTOpPbIE MOTI'YT BO3HHMKHYTh IIPHM PELICHMH 3a/layd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX, HAWJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE peE3yJbTaTa LEIM M YCIOBUAM, OOBSICHITh NPUUMHBI
JOCTHKEHHUSI WM HEJAOCTH)KEHUS pe3yJIbTaTOB JIE€ATEIbHOCTH, HAXOIWUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJIBHOCTD:

MMOHUMATh M UCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MUHIUBUAYAIbHONH pabOThI MpU
pemieHMH y4eOHBIX 3ajay, NPUHUMATH IIeJIb COBMECTHOH JEsATEeIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM palOThI, pacnpenessiTh BUIbI paboT, JOTOBApUBATHCS, OOCYX)IATh
MpoIeCC U pe3yabTaT paboThl, 0000I1aTh MHEHHUS! HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYMMOBEIX (hopmax paboTsl (0OCykaeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMbD» U HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH CBOU JEHCTBUS C
JPYTUMH 4IEHAaMH KOMaHJbl, OLIEHUBaTh KayeCTBO CBOETr0 BKJIaJa B OOLIMI MPOIYKT IO
KpUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

INPEIMETHBIE PE3YJIbTATbHI



K xonumy oOyuenus B 10 kuacce oOyyaromMHCS TMOJYYUT CIEYIOUIME MpeAMETHbIC
pe3yabTaThl MO OTAENIBbHBIM TeMaM pabouell mporpamMmel yueOHOro Kypca «AnreOpa v Hayana
MaTEeMaTHYECKOIO aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEpPUPOBAThH MOHATUSMU: PALlMOHAIILHOE YHUCIIO, OECKOHEUHasl epruoandecKas
IpoOb, MPOLEHTHl, WPPALHOHAIBHOE YHUCIO, MHOYKECTBA PALMOHAJIBHBIX M JAEHCTBUTENIBHBIX
4KCell, MOyJIb I€UCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOU U MPOLEHTHI AJI pEIIeHHs MPUKIAAHBIX 3a7a4 U3 pa3IMYHbIX OTpacieit
3HAHWUW U PEaJbHON KU3HU;

NPUMEHATh TPUOTKEHHBIE BBIYUCIICHUS, TpaBWIA OKPYTJICHMS, MPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYUCIICHUN;

CBOOOJIHO ONEpUPOBATh IOHATHEM: CTENEHb C IEJIbIM IOKa3aTeJeM, HCIOIb30BaTh
MOAXOJAIIYI0 (OpMY 3alUCU JEUCTBUTENBHBIX YHMCEN JJIS PELICHUS MPAKTUYECKUX 3aJ1ad U
MIPEICTABICHUS TaHHBIX;

CBOOOJIHO ONEPHPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATYPaIbHOM CTETNICHH;

CcBOOOJHO ONEpPUPOBAThH OHATHUEM: CTETIEHDb C PALIMOHAIBHBIM ITOKa3aTeeM;

CBOOOJITHO ONEpPUPOBATh MOHATUSAMH: JorapudmM dyucia, NECATUYHbIE U HaTypaJjbHbIE
J0rapudMmsl;

CBOOOZHO ONEpUPOBATh MOHSTUSIMM: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

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

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO  ONEpUPOBaTh  MHOHATHSAMM:  TOXKIECTBO,  ypaBHEHUE,  HEPAaBEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCWIIbHbIE HEPABEHCTBA;

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

CBOOOJIHO OTEPUPOBATh MOHSATHSAMH: MHOTOWICH OT OJHOW TEPEeMEHHOW, MHOTOWIEH C
HeNbIMU KO3 QUIHMEHTaMH, KOPHM MHOTOYIEHa, NPUMEHSTh JeJeHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nins pemenus 3anauy;

CBOOOJTHO ONEpUPOBaTh MOHATHAMHU: CUCTEMA JIMHEWHBIX YpaBHEHUH, MaTpHLa,
ONpEACIINTENb MaTpUllbl 2 X 2 W €ro IeOMETPUYECKHUH CMBICHI, HCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 i BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPECIUTENH JUIsl PEIICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHWH, MOJEIHUPOBATH PEAJbHBIC CUTYyallMd C IOMOIIBI) CHUCTEMBI
JUHEWHBIX YPaBHEHMH, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C TIOMOIIBIO MaTpull U
onpezeNnTeNel, THTEpIPETUPOBATD MTOJIYYEHHBIN Pe3ybTaT;

HCIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMHU AJIs IPeoOpa3oBaHMsl BbIPAXKEHUH;

BBIMOJIHATh ~ NIPEOOpa30BaHMsI YUCIIOBBIX  BBIPAKCHHMH, COAEP)KAIIMX CTEMEHH C
palMOHaIbHBIM NIOKA3aTeNEM;

UCHOJb30BaTh  CBOMcTBa jorapupmMoB sl 1peoOpa3oBaHUs  JOrapuPpMHUUECKHX
BBIPAJKCHUH;

CBOOOJHO  ONEpUpPOBAaTh  MOHATHAMU:  HMPpPAalMOHANbHbIE,  IIOKa3aTelbHbIE U
JorapupMHUECKUe YpaBHEHUs, HAXOIUTh MX PELICHHS C MOMOIIbIO PaBHOCHUIIBHBIX MEPEXO0JI0B
WM OCYLIECTBIISSI IPOBEPKY KOPHEH;

IIPUMEHATh ~ OCHOBHBIE  TpUrOHOMeTpudeckue (opMynasl aas  npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHU;



CBOOOJITHO OINEpPUPOBATH TOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, MPHUMEHSTh
HE00X0aMMBbIe (HOPMYITBI ISl pEIICHUS] OCHOBHBIX TUTIOB TPHTOHOMETPHUYECKUX YPaBHEHHI;

MOJIeIMPOBATh peajbHblE CHUTyallUM Ha S3bIKE anreOpbl, COCTaBIATh BBIPAXKEHUS,
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, KOMIMO3ULKA (YHKIUH, rpa@uK (QYHKLIKH, BBIIOJHATH 3JIEMEHTapHbIE
npeoOpazoBanus rpa@uKoB QyHKINH;

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

CBOOOJIHO OIEPHUPOBATH MOHATHUSAMHU: UYETHbIE W HEYETHbIE (YHKIMH, MEPHOAMYECKUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKUIUH, MAaKCUMyMbl M MHHHUMYMBI ()YHKIIHH,
HauOoJIblIee U HaUMEHbIlIee 3HaUeHHE (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJIHO ONEpPHPOBATh MOHATHAMM: CTENeHHass (DYHKIMS C HATypaJbHBIM U LEJIBIM
nmokaszaTeneM, rpaduk crerneHHONW (DYHKIMM C HAaTypajdbHBIM W LEJNBIM TOKa3areiem, rpaduk
KOpHs N-0M CTENEeH! KaK (yHKLMU 0OpaTHOH CTENEHU C HaTypaJbHbIM MOKA3aTEIeM;

ONEepUPOBATh TOHATHAMU: JIMHEHHAs, KBaJpaTW4yHas W JAPOOHO-IMHEHHas (YHKIHH,
BBITIOJTHATH 3JIEMEHTapHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(pHUKOB;

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

CBOOOJIHO ONEPUPOBATh MOHATHSAMU: TPUTOHOMETPHUECKAs OKPYKHOCTb, OIpe/eIeHue
TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOIO apryMeHTa;

UCTOJB30BaTh Tpaduku (DYHKIUA IS MCCIIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEH TpH
pelleHNH 3a/1ad U3 JPYruxX y4eOHbIX IPEIMETOB M pealbHOM JKU3HH, BbIpaxaTb (GopMylaMu
3aBHCUMOCTH MEX/1y BEJIMUYUHAMU;

Hayana MaTeMaTH4ecKOro aHajim3a:

CBOOOJIHO OINEpPHUPOBATH MOHATUAMHU: apUPMeTHUecKass U TreoMeTpudeckas Hporpeccus,
0eCcKOHEYHO yOBIBaIOIIasi FeOMETPUIECKast MPOrpeccusi, TMHEHHBIA U SKCTIOHEHIIUAIBHBIA POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IIPEICTABIEHUE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUU [T PELLICHHS PEaTbHbIX 3a]au MPUKIAHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATh  MOHSATHSAMH:  IIOCJIEAOBATENLHOCTh, CIOCOOBI  3a/aHUs
[I0CJIE10BATEIbHOCTEH, MOHOTOHHBIE ¥ OTPaHMUYCHHBIE TTOCJIEJ0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHaJIN3a KaK aHaiu3a O€CKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: HENpEepBhIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(b yHKIIMH, acCUMNITOTHI rpaduka G yHKINUHN;

CBOOOJIHO OIEPHPOBATH MOHATHEM: (YHKIHS, HENpepbIBHAs HA OTpPE3Ke, MPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (PYHKIMH JUIsl pEIICHUs 3a/1a4;

CBOOOJITHO ONEpUpOBaTh IMOHATUSAMHU: TIlepBas W BTOpas MPOU3BOAHbBIE (PYHKILUH,
KacaTenpHas K rpaduky QyHKImNY,

BBIUUCIIATh ITIPOM3BOJHBIE CYMMBI, INPOM3BEIEHUS, YaCTHOTO U KOMIIO3ULUHM JIBYX
(GyHKUUH, 3HaTh TPOU3BOIHBIC JIEMEHTAPHBIX (YHKLINH;

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, TP PEIICHUU 3a]a9 U3 IPYTUX yICOHBIX MTPEIMETOB;

CBOOOJIHO OIEPUPOBATh MOHATHUAMH: OIPEACIICHHE, TEeOopeMa, YpaBHEHHE-CIIEJCTBUE,
CBOMCTBO MAaTeMaTH4YECKOr0 O0BEKTa, JOKA3aTeIbCTBO, PABHOCHWIBHBIC YypaBHEHUS U
HEpPaBEHCTBA.

K xonmy oOydenus B 11 kjacce oOydarOImMACS TMOJYYUT CICIYIOUIUE TPEIMETHBIC
pe3yIbTaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMmbl yd4eOHOTO Kypca «Anrebpa u Hayama
MaTEeMaTHYECKOTO aHaI1u3a:

Yucjia v BLIYMCIEHUS

CBOOOIHO OIEpPUPOBATH MOHATHSAMHU: HATypaldbHOE M I1EJ0€ YHUCIO0, MHOXKECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCIOJIB30BaTh MPHU3HAKU AeauMOCTH 1enbix uncen, HOJ n HOK
HaTypaJIbHbIX YKCEN JJI pEeUIeHUs 3a]1a4, IPUMEHTh alroput™ EBknnaa;

CBOOOIHO OINEPHPOBATH MOHITHEM OCTATKA 10 MOJIYJIIO, 3aITUCHIBATh HATYPAJIBHBIC YHCIIA
B PA3JIMYHBIX MTO3UITMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOIHO OMEPHPOBATh MOHATUSIMH: KOMIUIEKCHOE YHUCIO U MHOXECTBO KOMILIEKCHBIX
YHUCes, MPEICTABIATh KOMIJIEKCHBIE YHCia B aJre0pandyeckol M TPUTOHOMETPHUECKOM dopme,
BBITIOJIHATH apu(PMETHUECKUE OTIEPAIIMK C HUMH U U300pakaTh HA KOOPAUHATHOM ITIOCKOCTH.

YpaBHeHHUS U HEPABEHCTBA:

CBOOOJIHO  OMEpPUPOBATH  TOHATHUSMHU:  HUPpAIlMOHANIbHBIE,  TOKa3aTeJbHBIE U
JorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHHUs C TTIOMOIIBbIO PABHOCHIIBHBIX TIEPEX0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH NMPHU PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHS;

CBOOOJIHO OINEpPUPOBATH TIOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, NPHUMEHSITh
HeoOxouMbIe POPMYITBI TSl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOIHO ONEPHPOBATH MOHITHIMH: CUCTEMAa W COBOKYITHOCTh YPaBHCHH U HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMbI-CIICJICTBUS, HAXOJUTh PEIICHUSI CUCTEMbI 1 COBOKYITHOCTEH
palMOHANIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTeNbHBIX M JIOTapu(PMHUUECKUX ypaBHEHUH U
HEPaBEHCTB,;

pemaTth pandoHaJIbHBIC, HppalMOHAIBHBIC, TIOKa3aTelbHbIE, JorapupMHUUECKHe U
TPUTOHOMETPUUECKUE YPABHEHHS M HEPABEHCTBA, COICpKAIINE MOIYJIA U TapaMeTphL;

MPUMEHATH TpauiIecKrue METObI AJIs PEIICHNs YPaBHCHU U HEPABEHCTB, a TaKXKe 3a/1a4
C IapameTpamu;

MOJICIMPOBATh PpEAJIbHBIE CHUTyalldd Ha S3BIKE alureOpbl, COCTABISATH BBIPAXKEHUS,
YpaBHEHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCJIOBHUIO 3aJlaud, HCCIIEIOBATh MOCTPOCHHBIC
MOJIENU C MCTIOJIb30BAHKMEM armapara anreOpbl, HHTEPIPETUPOBATH MOTYYCHHBIN pe3yibTar.

DYHKIUH U TPaGUKU:

CTPOUTH TPaPUKH KOMITO3UIIMH (PYHKIIUH C TMOMOIIBIO 3JIEMEHTAPHOTO WCCIACAOBAHUS U
CBOMCTB KOMITO3UIINHU ABYX (PYHKIIHIA;

CTPOUTH TEOMETPUUYECKHE O00pa3bl ypaBHEHWH U HEPABEHCTB Ha KOOPJIWHATHOMN
IUIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSIMU: TPA(UKH TPUTOHOMETPHUECKUX (PYHKIIHIA,

MPUMEHATh (PYHKITUU JJISI MOJICTUPOBAHMS M HCCIICIOBAHUS PEATBHBIX TIPOIIECCOB.

Hayvaja maTeMaTH4eCKOro aHaJIM3a:

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

HaXOJUTh HAUOOIIbIIIee U HAUMEHBIIIEE 3HAYCHUS (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;



WCIOJIb30BaTh MPOW3BOJHYIO ISl HAXOXKJEHUS HAWTYYIIEro pelieHHs] B MPUKIATHBIX, B
TOM YHCJIC COIMAIBHO-DKOHOMHYECKHX, 3aJladax, JJIs ONpEACIICHUS CKOPOCTH M YCKOpPEHUS
nporiecca, 3aJaHHoro (opMyIIol Wil rpaduKom;

CBOOOHO ONEPUPOBATH MOHSATUSIMU: TIEPBOOOpa3Hasi, ONPEACIEHHBI UHTETPall, HAXOIUTh
MEepPBOOOpA3HBIE JJIEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpas 1o (opmyrne HproToHa-
JlelOnuna;

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

MMETh TIPEJICTABIICHHE O MATEMAaTHYSCKOM MOJICITHMPOBAHUN HA MPUMEPE COCTABIICHUS
muddepeHIalIbHBIX YpaBHEHHIH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmeHoBaHMe pa3iesioB U TeM KoanuyecrBo yacos DJIeKTPOHHBIE
n/n NporpamMmel Bcero Kontpoabubie | Ilpaktnyeckue (UH(PpPoBbIe)
paGoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 MHO0XeCTBO NeHCTBUTEIbHBIX YUCEIL. 24 1
MHorounensl. PaninonanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX
ypaBHEHUH
2 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LEJIBIM [TOKa3aTeeM
3 Apudmernueckuil KOpeHb N-0i CTETCHU. 15 1
HppaunoHanbHble ypaBHEHUS
4 [loxazarenbHast pyHnkuus. [lokazarenabHble 10 1
ypaBHEHHUS
5 Jlorapudmuueckas QyHKIHS. 18 1
Jlorapudmudeckue ypaBHSHUS
6 TpuronomeTpuyeckre BbIpaXeH!s U 22 1
ypaBHEHHUS
7 [TocenoBaTeIbLHOCTH M POTPECCHH 10
8 HenpeprwiBable ¢pyHkImu. [IponsBogHas 20
[ToBTOpenue, 000061IeHNE, CCTEMaTHU3aLuUs 5)
3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 136 10 0




11 KIIACC

Ne HaunmeHnoBaHMe pa3/iesioB U TeM KonuuecTBo yacoB JJ1eKTPOHHBIE
n/m IporpaMMel Bcero Kontpoabubie | Ilpaktnyeckue (UH(ppoBbIe)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 HccnenoBanue GyHKIMIA ¢ TOMOIIBIO 22 1
IIPOU3BOIHOM
2 [lepBooOpasHasi u HHTETpaI 12 1
3 I'paduku TpuroHOMETPUIECKUX (PYHKITUH. 14 1
TpuronomeTrpuieckre HepaBEHCTBA
4 HppanronansHble, MOKa3aTeIbHbBIE U 24 1
norapupMUUEcKrUe HEpaBeHCTBA
S) KommuiekcHble uncna 10 1
6 HatypasibHble 1 Lieble uncaa 10 1
7 CucreMbl paliOHaJIbHBIX, HPPALMOHATIBHBIX 12 1
MOKa3aTeJIbHbIX U JIOTapU(PMUUYECKUX
ypaBHEHUH
8 3aayu ¢ mapaMmeTpamMu 16 1
9 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTU3aIUS 16 2
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 136 10 0




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KounyecTBo yacos Hara JIeKTPOHHbIE
n/n Bceero Kontpoabubie | Ilpaktnueckume = M3yueHusi  unudgpobie
padoThI paéoThI odpa3oBaTejibHbIE
pecypchbl
1 MHOeCTBO, OTIepallui HaJl MHOKECTBAMU 1
H UX CBOMCTBaA
2 Juarpammel Oiinepa-BeHnHa 1
3 [TpuMeHeHne TEOPETHKO-MHOKECTBEHHOTO 1
ammapara JJsl peleHus 3a1a4
4 Parmonansubie ynciaa. OOBIKHOBEHHBIE U 1
JECATUYHBIC TPOOH, TTPOIICHTHI,
OCCKOHEUHBIC MTEPUOANICCKHIE IPOOH
5 Panmonansusie yncina. OOBIKHOBEHHEIE U 1
JECATHYHBIC TPOOU, IPOIICHTHI,
OEeCKOHEUHBIE MEPHOANYECKHE IPOOH
6 [Tpumenenue apobei 1 MPOIEHTOB IS 1
penieHus MPUKIIAIHBIX 3a/1a4
7 [Tpumenenue apobei 1 MPOIEHTOB IS 1
penieHus MPUKIIAIHBIX 3a/1a4
8 JleficTBUTENbHEIC YKclia. PallioHaIbHEIE U 1
HPPAIMOHAJIBHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
JEUCTBUTEILHBIMH YHCIIAMHU
10 Moaynb 1eMCTBUTENBHOTO YKCTIA U €T0 1
CBOICTBA
11 [TpubnmxEHHBIC BEIYMCICHHS, IPAaBUIA 1
OKPYIJICHHS, PUKHUIKA U OIICHKA
pe3ynbTaTa BEIYUCICHUN
12 OcCHOBHBIE METO/IbI PEIIEHUS ETbIX U 1




IpOoOHO-paLlMOHATIBHBIX YPABHEHUHN U
HEPABEHCTB

13

OCHOBHBIEC METO/IbI PEIICHHS LETBIX U
IpOoOHO-PAlIMOHATBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIETbIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

15

MHOro4jieHsl OT OJHOM MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTkoM. Teopema besy

16

MHoOTro4JIeHBI C HEeTbIMHA KO3 (QUIIESHTAMH.
Teopema Buera

17

Pemrenne cucreM JIMHEHHBIX YPaBHEHUN

18

Pemienue cucteM JTMHEHHBIX YpaBHEHUM

19

Martpuna cucTeMbl JINHEWHBIX YPABHEHUN.
Onpenenuresib MaTPUILBI 2X2, €T0
F€OMETPUUYECKHUI CMBICII U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

20

Onpenenurenb MaTpuLbl 2X2, €ro
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €TI0 3HAUCHUS

21

IIpuMmeHeHne onpenesnTens sl peuIeHHs
CUCTEMBI JINHEWHBIX YPAaBHEHUN

22

Pemenne npukiiagHeIxX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUN

23

Pemenne npuknaaHbeIxX 3a1a4 ¢ MIOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

24

KonTponbhas pabora: "Pannonanbhble
ypaBHEHUs U HepaBeHCTBA. CHucTeMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIHA, CIOCOOBI 3aJaHUS (PYHKIIUU.




B3aumHuo oOpatnbie ¢pyHkunu. Komnosunus

byHKIII

26

I'paduk GpyHKIUN. DIEeMEHTapHbIE
npeoOpazoBanus rpaguKkoB HyHKIUI

27

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHuil pynkuun. Hymm Gynkimm.
IIpoMeXyTKH 3HAK IOCTOSIHCTBA

28

UYérHble 1 HEYETHBIC (PYHKIINU.
[lepuoanueckue pynkuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcuMyMbl  MUHUMYMBI (DYHKIIHH.
Haubonpiee u HanMeHbIIee 3HAYCHHE
(GYHKIIMH HA IPOMEKYTKE

30

JIuneiiHas1, KBaJipaTU4Has U TPOOHO-
JTUHEHHas QyHKIUH

31

DJIeMEHTapHOE UCCIIeIOBAHUE U
MOCTpOeHUEe rpauKOB ITUX YHKITUH

32

DJIeMEHTapHOE HCCIIeIOBAHUE U
MOCTpOeHUEe rpauKOB ITUX YHKITUH

33

CreneHsn ¢ 1EeJIBIM IT0Ka3aTeaeM. buaom
Hrrotona

34

CTeHeHB C IICJIBIM ITOKAa3aTCJICM. BI/IHOM
Hrrotona

35

CrenenHast GyHKIHSI C HATYpPATbHBIM U
neabIM mokazareiiem. E€ cBoncTBa U

rpadux

36

Kontponbnas padota: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux”

37

Apudmernyueckuil KOpeHb HaTypalIbHON
CTEIECHHU U ero CBOMCTBA

38

Apudmernyueckuil KOpeHb HaTypaIbHOMN
CTEIIEHU U ero CBOMCTBA




39

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUH,
COJIEprKalX CTENEHHU U KOPHU

40

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUH,
COJIEprKalMX CTENEHHU U KOPHU

41

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUIH,
COJIEpIKAIINX CTETICHU U KOPHU

42

WppanuonaneHele ypaBHeHUs. OCHOBHBIE
METO/Ibl pEIICHUs UPPALIMOHAJIBHBIX
ypaBHEHUI

43

WppanumonansHble ypaBHeHUs. OCHOBHBIE
METObI PEIICHUS] UPPALIMOHATIBHBIX
YpaBHEHUU

44

Uppanmonansueie ypaBHeHUs1. OCHOBHBIE
METO/bI PEIICHUS UPPALIMOHATBHBIX
ypaBHEHUU

45

PaBHOCWMIIBHBIE NTEPEXO/BI B PEILIEHUU
HMPPALMOHAJIBHBIX YPABHEHUHN

46

PaBHOCWMIIBHBIE NTEPEXO/BI B PEILIEHUU
HMPPALMOHAJIBHBIX YPABHEHUHN

47

PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUU
UpPaLMOHAIILHBIX YPaBHEHHH

48

PaBHOCWUIIBHBIE NTEPEXOBI B PELLIEHUN
UPPaLMOHAIBHBIX YPABHCHUN

49

CaoiicTBa 1 rpaduk KOpHs N-0ii CTENeHU
KaK QyHKIIMU OOpaTHOW CTENIEHH C
HaTypaJIbHbIM [10Ka3aTeJIEM

50

CgoiicTBa 1 rpaduK KOpHs N-0i CTETICHU
Kak (pyHKIIMM 0OOpaTHOMW CTETIEHH C
HaTypaJIbHBIM IOKa3aTeJIeM

51

Konrponsnas pabdora: "CBoiicTBa u rpadux
KOpHs N-o¥ creneHu. MppannoHanbHble
ypaBHeHus"




52 Crenens ¢ pallMOHAIBHBIM ITOKAa3aTeIEM U 1
€€ CBOMCTBA

53 Crenensb ¢ pallMOHAIBHBIM ITOKAa3aTeIEM U 1
€€ CBOMCTBA

54 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTesieM 1 1
€€ CBOMCTBA

55 [TokazarenbHast QyHKIHUA, €€ CBOWCTBA U 1
rpaduk

56 Hcnonp3oBanue rpaduka GyHKITUN IS 1
peleHus: ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUU IS 1
peleHus: ypaBHEHUI

58 [TokazaTenpHble ypaBHeHUSI. OCHOBHBIC 1
METO/IbI PEIICHUS MMOKA3aTeIbHBIX
ypaBHEHUH

59 [lokazarenbHble ypaBHeHUs. OCHOBHBIE 1
METOJIbl PEIICHUS TIOKa3aTeIbHBIX
YPaBHEHUI

60 [okazarenbHble ypaBHEHUS. OCHOBHBIC 1
METO/IbI PEIICHUS MTOKa3aTeIbHBIX
ypaBHEHUH

61 Konrponsnas padora: "[lokazaTensHas 1
¢bynkuus. [lokazaTenpHbie ypaBHEHUS"

62 Jlorapudm uyucna. CoicTBa jgorapudpma 1

63 Jlorapudm yucna. CoiicTBa jorapudpma 1

64 Jlorapugm uyucna. CoiicTBa jgorapudpma 1

65 JlecsiTUuHBIE U HATYpaJIbHbIE JIOTapU(PMBbI 1

66 JlecaTruHbIC W HaTYpAJIbHBIE JJOTaPU(PMBbI 1

67 [IpeoOpa3oBanue BblpaxkeHuil, conepxamux | 1
sorapudmeI

68 [IpeoOpa3oBaHue BeIpaXKEHUH, copepkanmx | 1




norapugmsl

69 [IpeoOpa3oBaHne BRIPAKEHHNA, COACPIKALIIX
norapugmsl

70 Jlorapudmuueckas GyHKIHs, €€ CBOHCTBA U
rpaduk

71 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U
rpaduk

72 Hcnonb3oBanue rpaduka GyHKIUU A5
pellIeHNs] ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKIUU A7
peleHys ypaBHeHUH

74 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE
METO/bl PELIEHUS JIOrapu(PMUUIECKUX
YpaBHEHUI

75 Jlorapudmudeckue ypaBHeHnus. OCHOBHbBIC
METObI PEIICHUS JIOTapU(PMUIECKUX
ypaBHEHUH

76 Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
METOJIBI PEIICHUS JIOTapU(HMUIESCKIX
YpaBHEHUI

77 PaBHOCWMIIBHBIE TIEPEXO/IBI B PEIIICHUN
norapu(MUUECKUX YpaBHEHUI

78 PaBHOCUIIBHBIE TTEPEXObI B PELLICHUU
norapu(MUUECKUX YPaBHEHUH

79 KonTponbnas padora: "Jlorapudmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBuenus"

80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHTE€HC
YHCIIOBOTO apryMEHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMEHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC

YHUCJIOBOT'O apryMCcHTa




83 ApKCHUHYC, apKKOCHHYC U apKTaHTE€HC 1
YHCIIOBOTO apTyMEHTA

84 TpuronomeTrpuyeckas OKpy>XKHOCTb, 1
OTpeieIeHue TPUTOHOMETPHUECKUX
(GYHKIMH YUCIOBOTO apryMeHTa

85 Tpuronomerpuveckas OKpy>KHOCTb, 1
OIpeIeNICHNE TPUTOHOMETPHYECKHUX
(GYHKIWH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUAX 1
BBIPAKCHUI

91 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

92 [IpeoOpa3oBaHne TPUTOHOMETPUIECKUX 1
BBIPAKCHUI

93 [IpeoOpa3oBaHre TPUTOHOMETPHUECKUAX 1
BBIPAYKEHUI

94 Pemenne TpuroHOMeTpUYECKNX YpaBHEHUN 1

95 Pemienrie TpUroHOMETPUYECKHUX YpaBHEHUI 1

96 Perrenne TpUroHOMETPHUUECKUX YPaBHEHUH 1

97 PemieHne TpUroHOMETPUYECKUX YpaBHEHUIMA 1

98 Perienne TpUroHOMETPHUUECKUX YPaBHEHUI 1

99 Pemenue TpUroHOMETPUYECKUX YPaBHCHUI 1

100 Pemienne TpUroHOMETpUUECKUX YpaBHEHUI 1

101 KonTponbhast pabora: 1
"TpuroHoMeTpu4ecKre BbIpAKEHHS U
TPUTOHOMETPUYECKHE ypaBHEHUs"

102 ITocnegoBaTeILHOCTH, CIIOCOORI 3a1aHuUs 1




nociienoBarebHoCcTell. MeTon
MAaTEMaTHYE€CKON MHIYKIIMI

103 MOHOTOHHBIE U OTPaHUYCHHBIE
nocienoBareabHOCTH. McTopus ananmsa
OECKOHEUHO MaJIbIX

104 ApudmeTrueckast mporpeccus

105 I'eomeTpuueckas mporpeccus

106 beckoHeuHo yObIBarolasi reoMeTpudeckas
porpeccus

107 CymMma 6eckoHeUHO yObIBaroIei
reOMETPUYECKOi ITporpeccun

108 JIMHEMHBII U SKCIIOHEHIMAJIBHBIA POCT.
Yucno e. Dopmyra CI0KHBIX TPOIEHTOB

109 JIuHeNHbIN 1 SKCIOHEHIUATBHBIA POCT.
Yucio e. Popmyiia CIOKHBIX IPOLEHTOB

110 Hcnonp30BaHuE NPOTPECCUU IS PELICHUS
peasTbHBIX 3aJ1a4 MPUKIIAJHOTO XapaKkTepa

111 Konrponbnas pabora:
"[TocnenoBaTeIbHOCTH U NpOrpeccuu’

112 HenpepriBHble HYHKIIMN U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpauKOB
byHKIMI

114 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIINI HETIPEPHIBHBIX HA
OTpe3Ke

116 Meron UHTEpPBAJIOB ISl PELLIECHUS
HEpPaBEHCTB

117 Meto HHTEpPBAIOB JJISI PEILICHUS
HEpPaBEHCTB

118 Meroa MHTEPBAJIOB ISl PELIEHUS




HCEPAaBCHCTB

119 [IpumeHeHne CBOKCTB HENPEPBIBHBIX
GyHKUUH JUIs1 peleHus 3a1a4

120 IIpuMmeHeHne CBOMCTB HEMPEPHIBHBIX
GyHKUUH JUIsl peleHus 3a/1a4

121 [lepBast 1 BTopas Npou3BOIHBIC (HYHKIIUU

122 Omnpenenenne, rTeOMETPUUECKUA CMBICTT
MIPOU3BOJTHOMN

123 Omnpenenenne, GU3NIECKUI CMBICT
MIPOU3BOJTHOMN

124 VYpaBHeHHE KacaTeIbHOM K TpaduKy
GbyHKIIUN

125 VYpaBHeHHE KacaTeIbHOM K TpaduKy
GbyHKIIUN

126 [Ipown3BogHBIE dTIEMEHTAPHBIX (YHKINH

127 [Ipou3BogHBIE 3JIEMEHTAPHBIX (QYHKLIUI

128 [IpousBoaHast CyMMBI, TPOU3BEIECHNUS,
YaCTHOT'O U KOMITO3UIIMU (QYHKLUH

129 [IpousBogHast CyMMBI, TPOU3BEIECHNUS,
YaCTHOT'O M KOMITO3UIIMU (YHKLUH

130 [IpousBoaHAsT CYMMBI, TPOU3BECHHUS,
YaCTHOT'O U KOMITO3UIIMU (YHKLIUH

131 KonTponbhas pabora: "[IponsBognas”

132 [ToBTOpEeHmE, 06001IEHNE, CUCTEMATU3AIIHS
3HaHMi: "YpaBHeHus"

133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AITIS
3HaHui: "OyHKIMN"

134 Hrorosas koHTpoJIbHAs paboTa

135 HToroBasi KOHTpOJIbHAs paboTa

136 [ToBTOpeHme, 00001IeHNE, CHCTEMATH3AIUS

3HAHUN




OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

136

10




11 KVIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero KonTtpoabHbie

padoThI

IIpakTnyeckue
padoThI

Jdara
HU3y4YeHUs!

JIeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

IIpumeHeHne Mpou3BOJHOM K
ucciaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI

[IpumeHeHre npou3BOAHOMN K
UCCIIeIOBaHUIO (YHKIIHH Ha
MOHOTOHHOCTb M SKCTPEMYMBI

IIpumeHeHne pou3BOAHON K
uccaea0BaHuIo QyHKIMN Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[Ipumenenre npou3BOAHOM K
UCCIIEeI0OBaHUIO (DYHKIIMH Ha
MOHOTOHHOCTb M SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
uccneaoBaHuio QyHKIHN Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpumeHnenre npou3BOAHOMN K
MCCIICZIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M SKCTPEMYMBI

HaxoxneHue HanGombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GbyHKLIMHU HAa OTpe3Ke

Haxoxnenne HanOoOJIBIIETO U
HaMMEHBIIIET0 3HAYEHUS HENPEPBIBHOU
(YHKIIMM HAa OTPE3Ke

HaxosxaeHne HanOombIIero u
HaVMEHBILETO 3HAYEHUSI HENTPEPBIBHON




(GYHKLUHU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

11

Haxoxnenne HanGombIIero u
HaVMEHBILIET0 3HaYEHUS HEIIPEPBIBHON

(GYHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOoJIbIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

13

[IpuMeHeHre nponu3BOAHOMN AJIst
HAXO0JICHUS HAWITYUIIErO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

14

[IpumeneHne Mpou3BOAHON IS
HaXO0XKJCHHS HAWTy4Ilero perieHus B
MIPUKJIAJIHBIX 3aJa4ax

15

16

[IpumeHeHue npou3BOAHOMN AJIst
OTNpeJIeTICHUSI CKOPOCTH U YCKOPEHHUSI
npoiiecca, 3aaHHOTO (OPMYIION HUITH
rpaduKkom

[IpumMeHenre nponu3BOAHOMN AJIst
OTpeJIeTICHUSI CKOPOCTH U YCKOPEHHUSI
mpolecca, 3a1aHHOT0 (GopMYIION UK
rpaduKom

17

Kommozumus ¢hyHkmmii

18

Komnozumus GpyHKImii

19

Kommozumust ¢hyHkimii

20

I'eomeTrpuueckue o0pa3sl ypaBHEHUH Ha
KOOPJMHATHOW INIOCKOCTH

N

21

I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAWHATHOW INIOCKOCTH

22

KonrtpomsHas padota: "MccnenoBanue




GYHKIHI ¢ TOMOIIBI0 TPOU3BOAHON"

23 [TepBooOpasHasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 ITepBoOOpa3HbIe yIeMEHTAPHBIX (DYHKIIUH.
[IpaBuiia HaX0KAEHUs NEPBOOOPA3HBIX

25 [TepBoOOpa3HbIE HIeMEHTAPHBIX (DYHKIIHH.
[IpaBuiia HaXx0KAEHUs NEPBOOOPA3HBIX

26 WuTerpan. 'eomeTpruyeckuii cMbIca
UHTErpaja

27 Beruucnenue onpenen€éHHOro MHTerpaa
o popmyne Herotona-Jlel6uuia

28 Brruncnenue onpenen€éHHOro nHTerpaia
o ¢popmyne Herorona-JIeibuuia

29 [IpumeneHue nnaTerpaa sl HaXOXACHUs
II0IaAeH IIOCKUX GuUryp

30 [IpumeHeHne UHTErpaa A HaXOXKACHUS
00BEMOB reOMETPUUECKHUX TeJ

31 [Tpumeps! pemennii AudQepeHmnaibHbIX
ypaBHEHUU

32 [Tpumeps pemenuit AudpepeHnnaTbHbIX
ypaBHEHUH

33 MaremaTHuecKoe MOJEINPOBAaHUE
peasbHBIX MPOIECCOB C MTOMOIIBIO
audQepeHIaIbHbIX YPaBHEHUH

34 KonTponbnas pabora: "[lepBoobpasnast u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUH, UX
CBOWCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINUU, UX
CBOWCTBA U IrpauKu

37 Tpuronomerpudeckue QyHKINUU, UX

CBOICTBA U TpaduKu




38

Tpuronomerpuueckue QyHKINH, HX
CBOWCTBA U TpaduKu

39

Tpuronomerpuueckue QyHKINH, HX
CBOWCTBA U TpaduKu

40

OT16op KOpHEH TPUTOHOMETPUUYECKHUX
YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

41

OT60p KOpHEH TPUTOHOMETPUUYECKHUX
YPaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OT16op KOpHEH TPUTOHOMETPUUYECKUX
YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YpPaBHEHUIA C TOMOIILIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

45

46

Pewenne TpuroHoMeTpudecKkux
HEPABEHCTB

Pewenne TpuroHoMeTpudecKkux
HEPABEHCTB

Pemenue TpuroHoMeTpruueCKUX
HEPaBEHCTB

47

Pemenue TpuroHoMeTpruueCKUX
HEPaBEHCTB

48

KonTponbhas pabora: "['paduku
TPUTOHOMETPUUYECKUX ()YHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49

OcHOBHBIE MCTOABI pCIICHUA
IMOKAa3aTCJIbHBIX HCPABCHCTB

50

OcHOBHBIE MCTOAbI pCIICHUA
IMMOKAa3aTCJIbHBIX HCPABCHCTB

51

OcHOBHEBIE MCTOAbI pCIICHUSA




IMMOKAa3aTCJIbHBIX HCPABCHCTB

52 OCHOBHBIE METO/BI PEILICHUS
NIOKa3aTeNIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHHS
Jorapu()MUUECKUX HEPABEHCTB
o4 OCHOBHBIE METO/BI PELLICHUS
Jorapu()MUUECKUX HEPABEHCTB
95 OCHOBHBIE METOABI PELLICHUS
norapuMuIecKuX HEPaBEHCTB
56 OCHOBHBIE METO/IbI PEILICHHS
Jorapu()MUUECKUX HEPABEHCTB
57 OCHOBHBIE METOABI PELLIECHUS
MPPALMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UPPALMOHAIFHBIX HEPABEHCTB
59 OCHOBHBIE METOABI PELLIEHUS
UppaIMOHAIFHBIX HEPABEHCTB
60 OCHOBHBIE METOABI PEILIECHUS
UppaIMOHAIFHBIX HEPABEHCTB
61 I'paduueckue MeToabl pereHus
UppaIMOHAIFHBIX YPaBHECHUN
62 I'paduueckue MeTo bl peLIeHUs
UppaIMOHAIFHBIX YPaBHECHUN
63 I'paduueckre MeToaBI pEIICHUS
ITOKa3aTENIbHBIX YPAaBHCHHUH
64 I'paduueckue MeTo bl peLIeHUs
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckre MeToaBI pEIICHUS
Jorapu(MUYECKUX YPaBHEHHMA
66 I'paduueckrue MeToaBI pEIICHUS

Jorapu)MUIECKIX HEPABCHCTB




67

['paduueckue METOIbI PeLICHHUS
Jorapru(MUICCKIX HEPABCHCTB

68

I'paduueckue MeTo bl peLIeHNs
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
YPaBHEHUI

69

I'padmyeckue METOIBI peIICHUS
MOKAa3aTeIbHBIX U JOrapu(PMHUUECKUX
ypaBHEHUU

70

I'pacduyeckue MeToabl pereHus
MOKAa3aTeIbHBIX U JOrapu(PpMHUUECKUX
HEPABEHCTB

71

I'paduyeckue MeTOABI peIIeHUS
MOKa3aTeIbHBIX U JIOTapU(HMUICCKUX
HEPABCHCTB

72

KontponbHas padota: "UppanroHanbHEIE,
MOKa3aTeIbHBIE U JIOTapUPMHUECKUE
HEpaBeHCTBA"

73

74

KommnekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHUYEcKas (POPMBI 3aIUCH
KOMIUICKCHOTO YHCIIa

KommnekcHble uncna. Anredpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aIUCH
KOMILIEKCHOI'O YHCIIa

75

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMH YHCIAMHU

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMH YHCIAMHU

77

N300paxeHne KOMIIEKCHBIX YHCel Ha
KOOPJMHATHOW INIOCKOCTH

78

N300paxeHne KOMIJIEKCHBIX YHCel Ha
KOOPJMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau N-oii ctenenu




U3 KOMIIJICKCHOT'O 4YHCJia

80 dopmyna Myaspa. Kopau n-oii cTeneHn
13 KOMIUIEKCHOTO YHCIIa

81 [TpumeHeHne KOMITJIEKCHBIX YHCEeN [T
peteHust U3MYECKUX U TEOMETPUICCKUX
3agad

82 KoHntponbHas paboTta: "KoMriekcHbie
gucaa'

83 HatypanbsHbie u 11enpie rciia

84 HatypanbHbie u 1enble yncia

85 [IpumeHeHne TPU3HAKOB JIETMMOCTH
LEJIBIX YHCEI

86 [TpuMeHeHre TPU3HAKOB ISTUMOCTH
LEJIBIX YUCel

87 [MpumeHeHrne TPU3HAKOB JIETUMOCTH
uensix yucen: HOJl u HOK

88 [MpumeHeHrne TPU3HAKOB JIETUMOCTH
uensix yucen: HOJl u HOK

89 [IpumeHeHne TPU3HAKOB JIETUMOCTH
IEJIBIX YUCEII: OCTATKH MO0 MOJTYJIO

90 [IpumeHeHne TPU3HAKOB JIETMMOCTH
LEJIBIX YUCEJI: OCTATKH [0 MOJYJIO

91 [TpumeHeHne MPU3HAKOB JIETUMOCTH
IEJIBIX YUCEIT: aNropuT™ EBKimaa s
pelIeHus 3a/1a4 B IeJIbIX YUCIIaX

92 Konrtponsnas pabdora: "Teopus nenbix
gucen"

93 Cucrtema U COBOKYITHOCTh YPaBHEHUIA.
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CJICJICTBUS

94 Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIBEHEIE CHCTEMBI U CUCTEMBbI-




CIICOCTBHA

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAJIBHBIX YPaBHECHHUI

96 OCHOBHBIE METOJIbI PEIICHHUS CUCTEM U
COBOKYITHOCTEH UPPAIIMOHABHBIX
ypaBHEHU U

97 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHBIX
YpaBHEHUH

98 OCHOBHBIE METOJIbI PEIICHHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

99 OCHOBHBIE METO/IbI PELLICHHSI CUCTEM U
COBOKYITHOCTEH JTorapu(phMUIECKUX
ypaBHEHUH

100 OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKHX
ypaBHEHUH

101 [IpumeHeHre cucTeM K pelieHuo
MaTEeMaTHYECKHX 3a7a4 U 3a7a4 U3
pa3IM4YHbBIX 001acTel HAYKH U peaTbHOM
KU3HU, HHTEPIPETAIUS TIOTYyICHHBIX
pe3ynbTaTOB

102 IIpuMeHeHre CUCTEM K PELIEHUIO
MaTeMaTHUYECKHX 3a7a4 U 3a7a4 u3
pa3MyHbIX 001acTel HAYKH U peaTbHOM
KM3HU, HHTEPIpETalus MOJTy4eHHbIX
PE3yIbTaTOB

103 [IpumeHeHre HepaBEHCTB K PEIICHHUIO
MaTEeMaTHUYECKHX 3a7a4 U 3a7a4 U3
pa3M4HbIX 001acTeH HAYKH U peabHOM
KU3HU, HHTEPIPETAIUS TIOTYyICHHBIX
pe3yiIbTaTOB




104

KonrponsHas pabdora: "Cucremsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX
ypaBHeHHUH"

105 PanmonanpHble ypaBHEHUS C TapaMeTpaMu

106 PanmonansHbie HEpaBeHCTBA C
napameTpamMu

107 PanmonanpHbIE CHCTEMBI C TapaMeTpaMu

108 HppanronansHble ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpamMH

109 HppanroHaabHbIE CUCTEMBI C
napaMeTpaMu

110 [TokazaTenbHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMH

112 Jlorapudmuueckue ypaBHEHHUS,
HEPaBEHCTBA C TapaMeTPaMH

113 Jlorapugmuueckue CUCTEMBI C
napaMeTpaMu

114 TpuroHoMmerpuueckrue ypaBHEHHUS C
napaMeTpaMu

115 TpuUroHoMeTpUuECKrEe HEPABEHCTBA C
napaMeTpaMu

116 TpuroHoMeTpu4ecKrue CUCTEMBI C
napaMeTpaMu

117 ITocTpoenue u uccienoBanue
MaTeMaTHYECKAX MOJIEIIeH peabHbIX
CUTYallUi C IIOMOILBIO YPABHEHUH C
napaMeTpaMu

118 [TocTpoenue u ucciaegoBaHue

MaTE€MaTU4YCCKHUX MOI[@J'IGI71 PCAJIBbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIIBKO CUCTEM ypaBHeHI/Iﬁ




C MmapaMmeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJENEH peaabHbIX
CUTYalllid C MOMOILBIO CUCTEM YPAaBHEHHI
C mapameTpaMu

120

KonTponbhas pabora: "3anauu c
napamerpamu”

121

[ToBTOpeHwue, 06001ICHNE,
cucTtemMaTusanus 3HaHui: "YpapHenus'"

122

[ToBTOpeHwue, 06001IeHNE,
cucTemMaTu3anus 3HaHuil: "YpaBHeHus "

123

[ToBTOpeHwue, 06001IeHNE,
cucTemMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucremsbl ypaBHeHU#"

124

125

126

[ToBTOpenue, o600mIEeH e,
cucteMartu3anus 3Hanuii: "HepaBencraa"
[ToBTOpenue, o600IIEH S,
cucteMartu3anus 3Hanuii: "HepaBencraa"
[ToBTOpenwue, o600mEeH e,
cucremarusanus 3Hanuii: "HepaBeHncrea"

127

[ToBTOpenue, o600mIEeHNE,
cucremaruszanus 3HaHuil: "IIponsBoanas u
€€ npuMeHeHue"

128

[ToBTOpenue, 06061IEHNE,
cuctemaruszauus 3HaHuit: "lIponsBoanas u
e€ npumeHeHue"

129

[ToBTOpenwue, o600mIEeH e,
cucrteMartuzanus 3Hanuii: "[IpousBognas u
€€ npuMeHeHue"

130

[ToBTOpenue, 06061IEeHNE,
cuctemMaruszanus 3HaHui: "MHTerpan u ero
IpuMeHeHue"




131 [ToBTOpenue, 06061IEHNE, 1
cucreMartu3anus 3Hanuii: "OyHxun"

132 [ToBTOpenue, 06061IEHNE, 1
cucreMartu3anus 3Hanuii: "OyHxun"

133 [ToBTOpenue, 0600IIEH S, 1
cucreMartu3anus 3Hanuit: "OyHxun"

134 Hrorosas koHTpobHAs paboTa 1 1

135 HToroBasi KOHTpOJIbHAs paboTa 1 1

136 [ToBTOpenwue, o600mIEeHNE, 1
CHCTEeMaTH3aLus 3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Matematuka: anreOpa 1 Hayajla MaTeMaTUYECKOT O aHalln3a, reomeTpus. Anredpa 1 Havyana
MaTeMaTHdeckoro aHanmsa (B 2 yactsax), 10-11 kmacc/ Yacts 1: Mopakosua A.I'., CeMeHOB
I1L.B.; Yacts 2: Mopakosuu A.I'. u apyrue; non penakuueir Mopakosuuda A.I"., OGmiecTBo ¢
orpannyeHHoi otBeTcTBeHHOCThIO « IO MHEMO3NHA »

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

Mopaxosuu A.I'., Cemenos I1.B. AnreOpa u Hayasa MmatemaTuueckoro aHanuza. 10-11 k.
[Tpumepnsie paboune nporpammsl. OOIIECTBO € OrpaHUUEHHON OTBETCTBEHHOCTHIO «MOL]
MHEMO3HNHA»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

MaremaTHka: anredpa 1 Hayaja MaTeMaTH4YEeCKOTO aHajIn3a, reoMeTpus. AnreOpa u Hayana
MaTeMaTHYEeCKOr0 aHak3a (IeKTpOHHbIH yueOnuk), 10-11 kace. Mopakosuu A.T.,

Cemenos [1.B.



