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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYIHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMHA pPa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JlajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajeHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHYE€CKOrOo aHaju3a pa3BHBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXJaTh JEAYKTHUBHO, HCIIOJIb30BATh
000OIIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OPMUPYET
KpPEaTUBHOE U KPUTUYECKOE MBILIJICHUE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEANbHBIX CUTyaluH,
WHTEpIpETAllUh  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYyebHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIMAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEeMaTH4YECKOTO
aHaJIK3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIM3a» BBIACIICHBI CIECAYIOIINE COAEPKATEIbHO-METOINYECKUE TMHUK: «YHucia
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna



MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBbIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHHHM [JBYX JIET
oOyueHHus Ha ypOBHE CPEIHEro 0OIero oOpa3oBaHUsl, €CTECTBEHHO JOIOJIHSIS
JApYr Ipyra U MOCTENEHHO HACBIAsACh HOBBIMM TEMaMH M pasfenamu. J[aHHBIN
y4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. Ilo mepe Toro kak oOyuwaromuecs OBJaJeBalOT Bc€ Ooee
HMIMPOKUM MATEMAaTUYECKUM alllapaToM, Yy HUX MOCIeNI0BaTeNIbHO (popmupyercs u
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb pEeajJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENILHO CHOPMYIMPOBAHHOW MaTEMaTUYECKOM 3a/1auu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepxkaTenpbHO-MeTOANYECKAss TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o01ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs (OpPMHUPOBAHHIO  HAaBBIKOB
pPalMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
pAallMOHAJIBHBIX W JIEWCTBUTEIBHBIX  YHCEJN  JOINOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4HCENl. B KaXIOM M3 JOTUX MHOXKECTB paccMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCHeUUu(pUUYECKUE 3aJaud M OIEpalUU: [EJIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYEHUE KOPHS HATYypaJlbHOW CTEIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOKHOCTSMHU MX IPUMEHEHMS I PELICHUS PAa3jIMYHBbIX 3a1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKPETHU3ALMS.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANHU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpammbl IpenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3amad. B
pesysnbraTe OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUW, HEPAaBEHCTB M CHCTEM, a TaKXKe 3ajady,
coxepkamux napamerpsl. llomydeHHbIE yMEHMS IIMPOKO HCIHOIB3YIOTCS MNPH



UCCJEIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKE BBIPAKECHUU,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps m3ydeHuio anredpandeckoro
MaTepuaia MPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QOpMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Ajre0Opa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK
A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHAA «DyHKIMH W TpaQUKU» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Ooblloe BHUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpa)kaTh (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYIECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKJIAJHBIX 3a/ad,
JOCTYMHBIX O0OYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkareinbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4Y€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
U TpejararoT HaumboJjiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIIMN BCE pPa3/eibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BATh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).

COAEPXXAHUE OBYUEHUA
10 KUIACC

Yuciaa v BLIYUCJICHUSA



Panmonanpabie unciia. OOBIKHOBEHHBIC U JIECSTUYHBIC JPOOH, MPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHnue apoOelt W TPOIICHTOB ISt
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalnbHBIE W UpPpAMOHAIIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIIa U €ro cBoMcTBa. [IpubmmxEéHHBIC BBIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenr ¢ menbpIM  mnokaszatreneM. bmaom Hrerorona. MHcmosnb3oBanme
MOIXO/ISIIICH (POPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN JIJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IIOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNSs 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTtkoM. Teopemabe3y. MHorousieHsl ¢ neabIMUKO3PULIUEHTAMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

ITokazaTenbHble ypaBHEHHMS. OCHOBHBIC METOABI PEIICHUS MOKa3aTeJIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapupMUYECKUX YpaBHEHHI.
OcHoBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpUYECKUX YPaBHEHU M.
Pemienue cucreM JIMHEWHBIX ypaBHEHHMW. Marpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHU. Omnpenenurenb MaTpullbl 2X2, €ro TEOMETPUUYECKHUU CMBICT |
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUS, IPUMEHEHHUE OINPENACITUTENS I PEIICHUS
CUCTEMBl JIMHEWHBIX ypaBHEHWM. PelleHne npuKIagHbIX 3a4ad € ITOMOLIBIO



CUCTEMBl JIMHEMHBIX ypaBHEHUU. lccinemoBanue MNOCTPOEHHOM MOJAEIHU C
MOMOIIBIO MaTPUIL U OTIPEICTUTEIICH.

[TocTpoeHne MareMaTUyeCKUX MOJENeH peanbHON CUTYallMd C MOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTeli HAayKu U peanbHOMN
KU3HH.

DyHKUMH U TPaPUKH

Oynkuusg, crnocoOsl 3amanus GyHKIUH. B3auMmHO o0paTHble (QYHKIHH.
Komnosumus ¢ynkuuit. I'padux QyHkummn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
byukiuu. [IpoMexxyTku MOHOTOHHOCTU (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(PUKOB.

CrenenHas (pyHKIMS C HaTypaJlbHBIM U LIEJIbIM MOKa3ateneM. E€ cBolicTBa u
rpaguk. CpoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIlIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX MpoOIEccaXx M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKon
IIPOIrpeCCUH. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. HUucno €. Popmyiia CI0KHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
MPUKIIATHOTO XapakTepa.

HenpepbiBHble (yHKIIMM W WX CBoMcTBA. TOYKM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIIeHUs HepaBeHCTB. l[IpuMeHeHue CBOICTB HEMpPephIBHBIX
byHKIUI 1715 penieHus 3aaa4.



ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenennue, reOMeTpUIecKuil u
(¢u3nyeCKuil CMBICI MPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K rpa@uKy (pyHKINH.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpou3BogHass ~ cymMBlIL,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHoxecTBa M JIOTHKA

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOIO —ammapara Ui
ONHCAHMS PEANTbHBIX MPOLECCOB M SBJICHWUW, NPU PEIICHUH 3a1ad W3 JPYrux
y4€OHBIX NMPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MaTEMaTHYECKOrO0 OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KVIACC

Yuciaa v BBIYMCICHUA

Harypansnbie u nensle uncna. [IpumeHeHne NMpU3HAKOB JIEIMMOCTH LIEJIBIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMma EBkinuaa 1js penieHus
3a/1a4 B LEJIBIX YHUCIIAX.

KoMmmnekcHble uucia. AnreOpanueckass W TPUTOHOMETpUYECKas (POpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmynaMyaBpa. KopHu nN-olcTeneHUU3KOMIUIEKCHOrouncaa. lIpumenenue
KOMIUIEKCHBIX YMCEI Ul pellieHus (PU3UUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3aJad W3 Pa3IMYHbIX 00JacTel HAyKh W peaybHOU
YKU3HH, HHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH



I'paduk kommosunuu ¢GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKIMH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pelleHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMN [ HCCIEIOBAaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxoxaeHue  HamOonblIero M HAUMEHbBIIEro  3HauY€HUM
HENpephIBHON (QYHKIMHU HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3a1adax, Uil ONPEACIIEHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX QyHKUMi. [IpaBuianaxox1eHUAEepBOOOPa3HBIX.

HNuterpan. ['eomeTpudecKuiiCMBICIMHTETpaIa. BeIunciaeHne onpenes€HHOro
uHTerpana no gpopmyne Herotona-Jleiibnuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE pEAIbHBIX IMPOLECCOB C TMNOMOLIbI0  AuddepeHIrnaIbHbIX
YPaBHECHUM.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIMK 00YYaIOIIEeTrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOrO  OOINecTBa,  MNPEACTaBIEHHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
MpoLeyp TPaKJaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HUX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:



c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMAaTUYECKOM MIKOJIBI,
UCIIONIb30BAaHUE DJTHUX JIOCTIDKEHUN B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOrO MOBEJEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyILIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUI, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MAaTeMaTHYE€CKUM acleKTaM pa3Iu4HbIX BUJOB HCKYCCTBA;

5) pu3u4ecKoOro BOCIUMTAHMS:

C(OPMUPOBAHHOCTb YMEHHUS TNPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06€301acHOro o0pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (U3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESTENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HANPABICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

C(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KyJIbTYypbl, TOHHMAaHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHMUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIUS
Ha TPUMEHEHHE MAaTeMaTHYeCKUX 3HaHWM [ peuieHust 3agad B 00yacTu
OKpYXarolenl cpeapl, IJIAHUPOBAHUE IIOCTYNIKOB M OLEHKH HMX BO3MOKHBIX
MOCIICICTBUU [T OKPYIKAIOLIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH M OOIIECTBEHHOW  MPaKTUKU, [OHWMAaHHE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&



Pa3sBUTHA W 3HAYUMOCTH [JI1 PpPa3sBUTHUA LUBUIM3AOWH, OBJIAACHUC S3BIKOM
MAaTE€MaTUKH M MaTEMaTHYE€CKOM Ky.]’[BTprfI KaK CpCcACTBOM IIO3HAHHA MHUPA,
IFOTOBHOCTb OCYHICCTBIIATH IIPOCKTHYIO H HCCICAOBATCIIBCKYIO OCATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHWHA MEXKAY TMOHATHIMH, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI /17151 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh U  MOPeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIIATH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPXKACHHUSAX, MpejaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JienaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO JIOKA3aTEIhCTBA MATEMATHUYECKUX YTBEPKIACHUI
(MpsiMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUI WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

MPOBOJIUTH CAMOCTOSITENIbHO CIIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSAMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENCHHOTO  HAOIOMCHMS, HCCIICIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TakKXKe BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:



BBISIBJIATh JIeUIMTH WHGOPMAIIMU, TAHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha
BOIIPOC U JUIsI PEIICHUS 3a/1a4H;

BBIOMPATh MH()OPMAIIUIO M3 UCTOYHHKOB PA3JIMYHBIX THIIOB, aHAJM3UPOBATH,
CHUCTEMATH3HPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3JIMYHBIX BHUIOB H
dbop™m mpeaCcTaBICHUS;

CTPYKTYpHUpPOBaTh MH(DOPMAIIUIO, MPEACTABIATh €€ B pas3IMuHBIX (POopMax,
WLTIOCTPUPOBATh rPpauIeCKH;

OILICHUBATh HaJIEKHOCTD uHbOpMAITIU 1o CaMOCTOSITEIIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

OO1enne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIsMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATh MOJIYUYCHHBIN PE3yJIbTarT;

B X0Jie OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEIlIeHUsA, COMOCTABIATh CBOM CYXICHHS C CYXICHUSIMH APYTUX YYACTHUKOB
Jajora, oOHapyKUBaTh Pa3jMyue U CXOJCTBO MO3UIIHUMA, B KOPpPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHMUS;

MPEACTABIATh PE3YIbTAThI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaAHMUSI,
MPOEKTa, CAMOCTOSITEJIbHO BBIOMpPATh (QopMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HUMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPLIAEMBIX JACHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJbTATOB, BIALETh
crnoco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pPe3ysibTara pPelIeHHs
MaTEMaTHYECKOM 3a1auH;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIEHUHN 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHITH MPUYUHBI
JOCTHXKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eITEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThbl TpU pEHIeHUH YYeOHBIX 3a7ad, MNPUHUMATh IeJb COBMECTHOMU
NESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThl, pacrpeneisiTh
BUJIBI pabOT, JIOTOBApWBATHCS, OOCYXAaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOIEH;

y4acTBOBaTh B TPYMMOBBIX (opMax paboTwl (0OCyXIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH/bI, OIICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOywenuss B 10 kiaacce oOydwaromuiicss MHOJYYUT CIEIyIOIINE
IpeIMEeTHbIE PE3yJIbTaThbl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOIO aHaJIU3a»:

Yucsia ¥ BBIYMCICHUS .

CBOOOJHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHMCIO, MHOXKECTBa
PaMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEN, MOAYJIb AEUCTBUTEIBHOTO YNCIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTpACIEel 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHATH NPUOIMKEHHBIE BBIYUCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BBIYHCICHU;

CBOOOJIHO OMNEpUpOBATh IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITIOJIb30BaTh MOAXOAANIYIO0 (hOPMY 3aMMCH IEWCTBUTENIbHBIX YHCEI JJIs pelIeHUs
MPaKTUYECKUX 3a]1a4 U MPEICTaBICHUS JaHHbBIX;

CcBOOO/IHO OIEpUpPOBaTh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEIECHU;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OMNEPUPOBATH TMOHATUAMM: JIOTapu(dM UwKcha, AECATHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

cBOOOIHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI'EHC
YHUCJIOBOI'O apIyMEHTA;

OIIEpUPOBATh MOHATHUAMU: APKCHUHYC, APKKOCUHYC U apKTaHI'€HC YUCIIOBOIO
apryMeHTa.



YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUAMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATH Pa3IMYHBIE METOJbl PEIICHUS PAlUOHAIBHBIX MU JIPOOHO-
paUMOHAIBHBIX ypPAaBHEHWH, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpOBaTh MOHATUSAMHU: MHOIOWIEH OT OJHON INEepEeMEHHOH,
MHOTOUYJIEH ¢ IenbMH KO3 (dUIMEeHTaMH, KOPHM MHOTOYJICHa, HIPUMEHATH
JIeJIEeHMEe MHOTOWIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1ay;

CBOOOIHO ONEpUPOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPEAEIUTENb MaTpulbl 2 X 2 M €ero TEOMETPUYECKUN CMBICI,
UCITIOJIb30BaTh CBOICTBA ONpenenuTens 2 X 2 g BBIYMCIEHHS €ro 3HayeHus,
NPUMEHATh ONPEICIUTENN JUIsl PElIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPIPETUPOBATH TIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl T[peoOpa3oBaHMS
BBIPAKEHU;

BBIMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

CBOOOJHO OMNEPHUPOBATh MOHATUSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
Jorapu(pMHUUECKre YpaBHEHHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B MIIM OCYLIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MpeoOpa30BaAHUS
TPUTOHOMETPUUECKHUX BBIPAXKECHHUI;

cBOOOIHO ONEpUpOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOoAuMble (OpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICJIUPOBATh peajbHbIE CUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDAKEHMS, YpaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DyHKIUMN U TPAPUKHU:

CBOOOJIHO ONEpPUPOBaTh MOHATUAMU: (PYHKIIUS, COCOOBI 3a/laHus (PYHKIUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMMOO3MIUS GYyHKUMHA, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIIUI;



CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEIEIECHHUS U MHOKECTBO
3HaYCHUHN PYHKUNHU, HYJIH QYHKIMH, TPOMEXYTKHA 3HAKOIIOCTOSHCTBA,

CBOOOIHO ONEpUPOBaTh MOHATHSAMM: UETHBIE M HEUYETHBIE (YyHKLUH,
nepuoanydeckre (GyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBbI U
MUHUMYMBbI (DyHKIMH, HaumOoJbllee M HaMMEHbIIee 3HAauYeHUE (YHKIUU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HAaTypaJbHBIM U
HENbIM TOKa3zaTeaeM, rpa@uK CTENEeHHOW (PYHKIHH C HATYpPaJbHBIM U IEIbIM
nokasarenemM, rpa@uk KOpHs N-0il CTemeHH Kak (PyHKIHUU OOpaTHOW CTENEHHU C
HaTypaJbHBIM OKa3aTeJEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBIIOJHATE 3JIEMEHTAPHOE MCCIIEA0BAHUE U IOCTPOECHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MOKAa3aTellbHAs U JorapupmMuyeckas
(yHKUHMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BAThb MX TIPAQUKUA [JIs PEIICHUS
YPaBHEHUI;

CBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTbD,
oIpesiesIeHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKIMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
KU3HU, BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuPMeTHUecKas U TeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruecKasi Mporpeccus, TMHEHHBIA U
HKCIIOHEHIUATIBHBIN pOCT, (pOpMya CIIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUM I PELIEHUs pealbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATHh MOHATHSIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
NIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMAaTHYECKOrO0 aHajln3a KakK aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJHO OMNEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
paspsbiBa rpaduka GyHKIMHA, ACUMIITOTHI rpaduka QyHKIINY;

cBOOOIHO OIEpUpPOBaTh MOHATUEM: (GYHKIUS, HEMpepbIBHAs Ha OTpE3KE,
OPUMEHATH CBOMCTBA HETIPEPHIBHBIX (QDYHKIUH JIJIs1 pEIeHHs 3a/1a4;

CBOOOJHO OINEpPUPOBATH TOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKUMH, KacaTellbHas K rpaduKy QyHKINY;

BBIYKCIIATH MTPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3UIIMH
IByX (YHKIUH, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;



UCIIOJIb30BaTh T€OMETPUUECKUH M (PU3UYECKUN CMBICI MPOU3BOJHON ISt
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  ONEpUpPOBATH  MOHSATUSMHU: MHOXKECTBO, OIEpaluud  Haj
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Uil ONMCAaHUs PEabHbIX
MPOLIECCOB U SIBJIICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yU4eOHBIX NMPEIMETOB;

CBOOOJHO OIEpPUPOBATH MOHATUSAMH: OIPEAEIICHHE, TEOpEMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTEIbLCTBO, PABHOCHIIbHBIC
YPaBHEHHUS U HEPABEHCTBA.

K konmy o60yuenus B11 kjacce oOydYarouuics TMOJYYUT CIIEIYIONTUE
MpPEAMETHBIE PE3yJIbTaThl MO0 OTACIBbHBIM TeMaM paboyell mporpaMmbl yueOHOTO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOIO aHaIUu3a»:

Yucsa v BBIYUCTCHUSA:

CBOOOJTHO OMEPUPOBATH TMOHATUSIMHU: HATypaJlbHOE M I1EJI0€ YHCIIO,
MHOJKECTBA HATYPAJIBHBIX M LEIBIX YUCEI, UCIOJIb30BaTh IPU3HAKU JIEITUMOCTU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen sl pelIeHUs 3a]a4, IPUMEHSTh
anroput™ EBKknunna;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa IO MOJYJIO, 3alHChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOOJTHO OIEpPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIIATh KOMILJIEKCHBIE UYMCIIa B alireOpandyeckou u
TPUTOHOMETPUUECKON (Popme, BHITIOMHATH apuU(PMETHUECKUE ONEepaIluu ¢ HUMH U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIBHBIE, TMOKa3aTeIbHBIE U
JorapuMUUYEcKe HEPaBEHCTBA, HAXOJAUTh WX PEHICHUS C  MOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIIECTBJISATH OTOOpP KOpPHEW TpH pEUIEHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJTHO OIMEpUPOBATh TMOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHITh  HEOOXOIUMBbIE  (OPMYJIBI  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OMIEPUPOBATH MOHSATUSMU: CHCTEMAa U COBOKYIMHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEU pallMOHAJIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;



pewiarsb palMOHAIIBHEIE, VppalOHaJbHbIE, IIOKAa3aTeIIbHBIE,
jgorapu(pMuyecKue U TPUTOHOMETPUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
coJiepKalye MOAYJIU U IapaMeTphl;

IPUMEHSATH TpadUuuecKre METOAbI JJI PEIICHHUs YPaBHEHUI U HEPABEHCTB, a
TaK)K€ 3a/1a4 C NapaMeTpaMu;

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHMWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM allllapara ajireopsl,
MHTEPHPETUPOBATH NOJYYCHHBIA PE3YIIbTAT.

DOyHkuuu U rpapuku:

CTPOUTHh TpadUKU KOMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTh T'€OMETPUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJUHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh MOHATUSAMHU: TIpaUKM  TPUTOHOMETPUUECKHUX
GyHKIU;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS U HCCIENOBAaHUS PEalIbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUS (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HAaUOOJIbIIEe U HAMMEHbLIEE 3HAUEHUS! (PYHKIIMU HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOJHYIO [JIsl HAXOXKJIEHUS HAWIYYIIero pElIeHUs B
OPUKIAAHBIX, B TOM 4YHMCIE€ COLMAJIbHO-DKOHOMHMYECKHMX, 3ajadax, i
OTpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMyJol uiH
rpaukom;

CBOOOJHO OMNEpHUpPOBaTh MOHATHSAMHU: IEpBOOOpa3Has, ONpeneIEHHBIH
UHTETpaJl, HaXOJWUTh MEPBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMNH M BBIYUCIATH
uHTerpai no gpopmyne Hetotona-Jleionuna;

HAXOAMTh IJIOIIAAM IUIOCKUX GUTYpP U 0OBEMBI TEJ ¢ MOMOUIBIO HHTETpaa;

UMETh TMPEJCTaBICHUE O MaTEMaTHYECKOM MOJCIUPOBAHUU HA MpUMEpe
cocTaByieHUs MU PepeHIINATbHBIX YPaBHEHUN;

pemars NpUKIaJHbIEe 337a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMHUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBUTUHEUMHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 Tpuronomerpuyeckue BbIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomruiekcHbie uncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

AnreOpa u Hadana mateMatuyeckoro anainusa. 10-11 kimaccel. YueOnuk. bazoBbrit
U yriyOneHHbld ypoBHH. YueOHUK. Anumos 1. A. M3naTenscTBO
«IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

AnreOpa u Hadana mateMatuyeckoro anainusa. 10-11 kmaccel. YueOnuk. ba3zoBbrit
U yriyoneHHbld ypoBHU. YueOHuk. Anumos L. A. M3gatenscTBo
«IIpoceemenue»

* Meroauueckue pekoMeHAau no yueOHuky "Anredpa u Havana ananuza" 10-
11 kmaccel /ABTop: Anumos 111 A., M3narensctBo "[IpocBemienne"

* AnreOpa u Havana aHanu3a, 10-11 kmacesl, B AByx vacTsax. [loypounoe

IIaHUpoBaHKeE 10 yueOHuKy Anumona LI.A/ ABTop-coctaButens: ['puropsesa
I'.1.

HUP®POBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

ehttp://window.edu.ru/ DnexTponHas ONOIMOTEKA YYCOHUKOB U METOINICCKUX
MaTepHaoB

*http://www.math.ru Marepuaisl 1o MaTeMaTHKe B EMUHON KOJISKIHH

1M (pOBBIX 00pa30BATEIHLHBIX PECYPCOB

ehttp://www.bymath.net I'azera «Matematuka» M3narensckoro qoma «IlepBoe
CEHTSOPS»

ehttp://www.uztest.ru 3amaun o reomeTpun: HHHOPMAIIMOHHO-TIOUCKOBASI
cHUCTEMA

ehttp://www.problems.ru KommnerorepHas MaTeMaTHKa B IIIKOJIC
ehttp://school.msu.ru Maremaruka. [llkona. byaymiee. CaiiT yuntens MmaTeMaTuKu
A.B. IlleBknna

* http://www.etudes.ru Maremarnueckoe oOpa3oBaHue: TPOILIOE U HACTOSIIEE.
HMHTepHeTOMOINOTEKA TI0 METOUKE MPEIIOIaBaHUs MATEMATUKH
ehttp://www.exponenta.ru ITopranx Allmath.ru — Bcst MaTemaTrka B 0THOM MecCTe
ehttp://www.allmath.ru ITpuknagHas MaTeMaTHKa: CIPAaBOYHHK MAaTEMATUYCCKUX
dbopMyII, IPUMEPHI U 337291 C PEIICHUSIMH

*http://math.rusolymp.ru 3aga4suk s MOATOTOBKH K OJMMITHAIAM 110
MaTEMAaTHKE

*http://tasks.ceemat.ru 3anumarenpHas MareMaTnka — OJUMIIHAIbBI, UTPHI,
KOHKYPCHI 10 MaTEeMaTHKE IS IIKOJIbHUKOB

http://www.math-on-line.com Maremaruyeckue oMMNIUAb] I INKOJIBHUKOB
http://www.olimpiada.ru MaremMaTu4ecKkue OJIUMITMAABLI Y OJIMMIIMAAHBIE 3a0aUH.
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