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MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Hadajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMe CpeaHero oOmiero obpazoBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOEcCHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH U JIPYTUX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliudecsi OBJIa/IeBalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON Hayku, KoTopas GOpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHbIll Kypc anreOpsl U Hayajdl MaTEMaTUYECKOIO aHajiM3a 3aKJaJIbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JAJbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XH3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU aJreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKIEHUS C MOMOUIBI0O MHAYKIMU U PACCYKJATh NEIyKTHUBHO, HCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usydenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYE€CKOTO
aHanM3a» OOYYaroNIUecs MOJTY4YaloT HOBBIA OMBIT PEIICHUS MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WUHTEPHpPETAllMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENbHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHO
JEATEeIIbHOCTH, TpeOyroled MpOJAOKUTEILHON  KOHIICHTpAIlMd BHUMAaHWS,
CaMOCTOATEJIBHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku oOOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUMU: «YHucna
U BhIUKCIEHU», « DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hadana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JiorTMKay. Bce 0OCHOBHbIE
COJIepPKaTeIbHO-METOIMYECKHE JIMHUM HW3YYalOTCSd Ha NPOTSHKEHUU JBYX JIET



oOydeHHs Ha YpPOBHE CpeIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yU4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIBKY OOBEIUHSIET B cebe
cofiepKaHWe HECKOJbKMX MaTeMaTUYeCKUX IUCIHIUIMH, TaKUX Kak anre0pa,
TPUTOHOMETpPHS, MAaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMaTUYECKUM allapaToM, Yy HUX MOCJIEN0BaTeNIbHO (popmupyercs u
COBEPILICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHUECKyl0 MOJENb peabHOM
CUTYyallud, MPUMEHSTh 3HAHUS, MOJy4YeHHbIE NPH U3YYEHUU y4eOHOTro Kypca, JJIs
peIIeHUs] CaMOCTOATENBHO C(HOPMYTUPOBAHHON MaTeMaTUYECKON 3a/1aul, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYeCKasT JUHHS «Uucia W BBIYUCICHUS» 3aBepIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaTbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B CEOSI MCMOJIb30BAHUE PA3ITUYHBIX
dbopM 3amucu 4ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajlbHbIX, IEJbIX,
palMoOHaNbHBIX M JCHUCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNIbHBIX M HUPPaIMOHANbHBIX YKCeN, apu(METHUECKUE OINepaliu, a TaKkxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeCTaBICHUE O €IWHCTBE MATEMAaTHKH KaK HayKH U €€ pojH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3AIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJN3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHHusi Ha YpOBHE CpeIHEro oOmero o0pa3oBaHHsA, MOCKOJIbKY B KaXKIOM
pasnene IlporpamMMmbl TMpenycCMOTPEHO peLIEHHE COOTBETCTBYIOMIMX 3afad. B
pesynbraTte oOydaromuecs OBIAAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
paloHaIbHBIX, HMPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkamx mnapameTpbl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 ¥ 3a7a4 Ha HaXOXKJIEHUE HanOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIIUH.
JlaHHasi copeprkaTeNnbHas JIMHUS BKIIIOYAeT B ce0s Takke (GOpMUpPOBAHHE YMEHUI
BBIMOJHATH  pacuértel 1o  (opmynam, mpeoOpa3oBaHUs  PaLUOHAIBHBIX,



UPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKECHHM, a TaKKe BBIPAXKCHUH,
COJEpKaIINX CTEMEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuajga TPOUCXOAWT  JajbHEillllee  pa3BUTHE  AJTOPUTMHUECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboOTbl C  CHMBOJBHBIMH  (QopMaMu, MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBI JJsl PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
S3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JUHUA «DyHKIMM W TpaduUKU» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMH y4e0HOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEN0BATEIbHOCTh U3yUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHus 3a7ad U3 JAPYTUX Y4eOHBIX
PEIMETOB U PEaTbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEeMAaTHUUYECKUM aHAIH30M,
TaKk W C pEIIeHHEeM ypaBHEHHWH M HepaBeHCTB. [Ipum 3ToM OonblIoe BHUMAaHHE
ynenseTcs: GOpMHpPOBAHUIO YMEHUSI BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TMOJYyUYCHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol coaep:KaTeNbHON JTUHUM HalEJIeH Ha Pa3BUTHE YMEHUMN
¥ HAaBHIKOB, MO3BOJIIOMIMX BBIPAXATh 3aBHUCHMOCTH MEXAYy BEIUYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHoW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxxarenpHast nuHug «Hauana MareMaTuyeckoro aHaim3ay MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTWYeCKUX, TaK W MPHUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYYarOMMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKky  CIOXHBIX (YHKIHMA, ONPEAENSITh MX HAWOOJBIINE W HAUMEHbIINE
3HAUEHUS, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHusi TmporeccoB. JlaHHas conepikareiabHas JHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJENeH peambHBIX CHUTYalluH,
MO3BOJIICT HAXOIUTh HAWIydlllee pelIeHHEe B TNPUKIATHBIX, B TOM 4YHCIIE
COLIMAJIbHO-PKOHOMUYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMU MaTeMaTUYECKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO |
KPEaTHBHOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHUW pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B Hayke, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIT O
BBIJIAIONIUXCST PEe3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpPaXx.

CopeprkarenbHO-MEeTOANYECKass TUHUS «MHOXKeCTBa M JIOTHKA)» BKIIOUYACT B
ceOsT DIEeMEHThl TEOpUHM MHOXKECTB M MaTeMaTHYEeCKOW JIOTHKH. TeopeTnko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMAaTUKU
U TpeiaraloT Hambosiee YHUBEPCATbHBIA S3BIK, OOBEIUHSIONINI BCE pa3ieibl



MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTUYECKUE
JUCHMIUIMHBL W MX TPWIOKEHHs B eAuHoe Ienoe. [loaTromy BaxHO AaTh
BO3MOXXHOCTh OOydYaromiemycsi MOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MAaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHM U CIJIEIOBAHHE OINpPEICIEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4Jaronuxcs, M03BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIM3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJAEITUPOBAHUS, KOTOPHIE MPHU3BAHBI
c1oco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTyallui, HCCIEAOBAHHUS HJTUX MOJENIEeH C TOMOIIBI0 ammapara aiareOpsl u
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJ]aHus BIUIETEHBI B KQXKIIBIM U3 pa3/ieloB MPOrPaMMBbI, IIOCKOJIBKY BeCh MaTepHal
y4e0HOro Kypca MIMPOKO HCIHOJB3YETCs Al PelIeHUs NMPUKIAIHBIX 3amad. [lpu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3ajlad  oOydJaroliuecs  pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh U KOHKPETHU3UPOBATH  MPOOJIEMY.
JHlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTCs B IpoLecce U3YyUEHHs BCEX TEM Y4eOHOro Kypca «Anredpa v Hayasa
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).

COAEPKAHUE OBYUYEHUSA
10 KITACC

YucJa 1 BbIYUCIEHUS

Panmonanpabie unciia. OOBIKHOBEHHBIC W JICCATHYHBIC JPOOH, IPOICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOelt W MPOLEHTOB IS
pelIeHus PUKIIAIHBIX 3a7a4 U3 Pa3jIMyHbIX OTPACiIEH 3HAHUMU U PEajIbHOW JKU3HU.

JlecTBUTENbHBIE YHMCJIA. PalMoHabHBIE HW  WPpAlMOHAJIBHBIC YHCIIA.
Apudmernueckue  omepanmuy ¢ JICUCTBUTENIBHBIMA  4YHUCIaMdA.  MoOyib
JEUCTBUTEIBLHOTO YHCIa U €ro cBoiicTBa. [IpubnmxkEéHHbIC BBIYMCICHUS, TTPAaBUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIYMCICHUM.



Crenenr c 1enbiM mnokaszarenemM. bunom Herlotona. HMcmonb3oBaHue
MOIXO/ISIIIEH (POPMBI 3aIMMCH ACHCTBUTEIBHBIX YUCEN JJIS1 PEIICHUS TMTPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTypajJbHON CTEIIEHH M €T0 CBOMCTRA.

CreneHb C palnMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBAa, CTENEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHBIC
JoTapu(pMBbI.

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

YpaBHeHNS U HEPAaBEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIC YpaBHEHMSI M YypaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pellIEeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHOrowwieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIIUX CTEIIEHU U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI pelieHust
UppalMoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS MOKa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpazoBaHue BhIpaXKEHH, COACPIKAITUX JTOTApU(MBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKUX YPaBHCHHH.

OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpUuroHoMeTpUYECKUX YpaBHEHUH.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuiua CUCTEMBI JIMHEMHBIX
ypaBHeHU. OmnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUN CMBICT H
CBOIMCTBA, BBIUUCIICHUE €r0 3HAUYCHUS, TPUMEHEHHUE OINPEACIIUTENS JJIsl PEIICHUS
CHUCTEMbI JIMHEMHBIX ypaBHEHUW. PelleHune NpuKIaHbIX 3aj1a4d C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccinenoBaHue IOCTPOEHHOM MOJENU C
MTOMOUIBIO MaTPHUI] U ONIPEIECITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEAJTbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpMMEHEHHE ypaBHEHHI U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUdYHBIX 00JIaCTe HAyKH WU pPeaTbHOUN
JKU3HH.

DYyHKIUHN U TPAPUKH



Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QyHKUIHUU.
Komnosumuss Qynkumii. 'padux  QyHkmum. DaemMeHTapHbIe MpeoOpazoBaHUs
rpadukoB QyHKIIHIA.

OOnacTh onpenenaeHuss U MHOXECTBO 3HaueHU QpyHkumu. Hymu QyHkumu.
[TpomexyTku 3HaKomocTossHCTBa. YETHBIC M HEUEéTHBIE QyHKIMU. [lepruoanueckue
¢bynkun. IlpomexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHUHHUMYMBI
¢bynkiun. Hanbomnpiiee 1 HauMeHblllee 3Ha4eHUs (PYHKIIUK HA TIPOMEKYTKE.

JIuneiiHas, KBaapaTH4YHas U JAPOOHO-JMHEHHAas (QYHKIMH. DJIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKIHS C HATYpaJIbHBIM U IIEJIBIM MOoKazareneM. E€ cBoiicTBa u
rpajuk. CpoiicTBa M Tpaduk KOpHS N-OM CTeMeHH Kak (PyHKIUH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazarenbHast u Jorapupmuueckass (GyHKIUH, UX CBOMCTBA U TpauKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHUs] ypaBHEHUM.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPHUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIIBHBIE 3aBUCMMOCTH B pEAJbHBIX MPOLECCAX W SBICHUSX.
['paduku peabHbIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTH4YECKON VHIYKIIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIE
IIOCJIEA0BATEIBbHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MaTH4YECKOIO0 aHAINA3a KAk
aHaJin3a OECKOHEUHO MAaJIbIX.

Apudmernueckast 1 reoMeTpruecKas mporpeccuu. beckoneuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH I€OMETPUYECKON
porpeccuy. JINHEMHBIN U SKCITIOHEHIMAIBHBIN pocT. Yucio e. @opmyia CI0KHBIX
pouleHTOB. Mcmosnb30BaHWE NIPOrpeccHM JUIA  PELICHUSA peajbHbIX  3aaad
IIPUKJIATHOTO XapakKTepa.

HenpepeiBHbie (yHKIIMM W WX CcBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadgukoB ¢ynkuuid. CBoiicTBa (YHKUMNA HENPEpPhIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMS HEPaBEHCTB. [IprMeHEeHne CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHust 3aaa4.

[lepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIeCKui U
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUY.

[IpousBoaHbIE  BIEMEHTapHBIX  (PYHKIUH. IIponsBogHass  CyMMBbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHokecTBa M JIOrHKA

MHOX€eCTBO, omepanuy HaJ MHOXXECTBAMHM W WX CBOMCTBA. Jlnarpammbl
Oinepa—Benna. I[IpumMeHEHME TEOPETUKO-MHOXECTBEHHOIO —ammapara s
ONMCAHMS pealbHBIX INPOLECCOB W SBJICHHUW, NPH PEIICHWM 3a1ad U3 JIPYTUx
y4€OHBIX MPEIMETOB.



OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEICTBHUE,
JIOKa3aTelIbCTBO, PABHOCHIILHBIE YPABHCHHUSI.

11 KIIACC

Yuciaa v BIYMCICHUA

HatypaneHble n nensle yucina. IIpumeHenne npru3HakoB ACIUMOCTH LIENBIX
yucel, HanOonpmuii oOmuii memurens (manee — HOJ]) m HamMensliniee oOimee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa A penieHus
3a/1a4 B LENBIX YHACIIAX.

KomnnekcHsle umcna. AnreOpanyeckas W TpPUTOHOMETpHUYECKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Omnepalnud ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEIN JUIsl pelleHns (PU3HMUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucrteMa M COBOKYIIHOCTb YPAaBHEHWW M HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PenieHue TpuroHOMETpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UpPpaALMOHATIbHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTed HayKu WU pealbHON
YKWU3HM, HHTEPIPETALMS IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPuKun

I'padpux kommnosunuu ¢GyHkuuil. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padrueckre mMeTonmbl pelieHUs YpaBHEHUN W HEpaBeHCTB. | 'paduueckue
METO/IbI PELICHH 3a1a4 C TapaMETPAMH.

Hcnons3oBanue rpadukoB GyHKIUN JUIST KCCICIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTrUxX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIn3a



[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH H
skcTpeMyMmbl.  Haxoxxaenue  HauOonbIIEro W HAMMEHBLIETO0  3HAYEHUU
HENPEepHIBHON (QYHKIIMH HAa OTPE3KE.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4dllero pElEHUs B
NPUKIAIHBIX 3a/adax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHMS IMpolecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoxIeHus epBOOOPa3HbIX.

HNuTerpain. ['eomeTpuueckuu CMBICJI MHTErpala. Brruucinenue
onpenenéHHoro uaTerpana o gopmyne Hetorona-Jleionua.

[IpumeneHrne WHTErpajia s HAXOXKICHUS IUIOIMANCH MIOoCKuX GuUryp u
00BEMOB F€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICIUPOBAHUE PEATbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHIInaIbHbIX
YpaBHECHUM.

[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0liecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeyp TpaXJaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI U JIPYroe), yMeHHUe
B3aUMOJIEUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKCHUS K
MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, UEHHOCTHOE OTHOUIEHHE K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIB30BAaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOTHSIX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHUCKOr0o Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEJCHHUS, CBS3aHHOIO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTHYCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PACCYKICHUH, BOCTIPUUMYHUBOCTh
K MaTeMaTHYeCKUM aclieKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIMTAHMS:

cOPMHPOBAHHOCT, yYMEHHUS TPUMEHSATH MAaTEMAaTHYECKWE 3HAHUS B
MHTEpecax 3/10pOBOT0 U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 370pOBBIO (30pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, peryispHas (GuU3nvecKas aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM IEATETLHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWS, HHTEpEC K
pasnmuyHbiM  cepaMm  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYacTHIO B PEIICHUH MTPAKTUYECKHX 33/1a4 MAaTEMaTHYECKOM HapaBJICeHHOCTH;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYpPhl, TIOHUMAHHWE BIMSHUS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HAHHE TJIOOAIILHOTO XapaKTepa dKOJIOTUYECKHUX MPoOIIeM, OpUEHTAITIS
HAa TPUMEHEHHE MATeMAaTHYECKHMX 3HAHWM JUIsl penieHus 3ajady B 00JacTu
OKpYXarolenh cpefpl, IIAaHUPOBAaHUE TIOCTYNKOB W OIICHKA HMX BO3MOKHBIX
MOCIIEACTBHM TSI OKPYXKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MpPaKTUKH, TIMOHUMaHUE
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW ESITCIIBHOCTH, DTAaroB €€
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS IIUBUJIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYIO U HCCIEIOBATEIBCKYIO JEATEIbHOCTh
WHMBUTyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble 1ornyeckue aefcTBus:

BBIBJISITD M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHWH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH



OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymIupoBaTh M  TPEOOPA3OBBIBATH  CYKICHHS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN Y IPOTHUBOPEUHNA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JIETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIHLHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAITNIO, IIPUBOIUTEH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBarebckue AeiCTBUS:

UCTIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT ITO3HAHUA,
dbopMyaupoBaTh  BONPOCHl,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MPOBOJNTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
10 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHUYeCKOTro 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIICHHS W BBIBOJBI MO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH AChUIINTHEI WHPOPMAIIUU, JaHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOTIPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBAaTh MH(POPMAIIHIO, TPEJACTABIATh €€ B pPa3IMUHBIX (GopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHUBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS
Oomenue:



BOCIPUHUMATH U (POPMYITHPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHHS], SCHO, TOYHO, TPAaMOTHO BBIp@XaTb CBOIO TOYKY 3pEHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOAYy PELICHUs 3a/JauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYk AaeMOIl TEMBbI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YIBTATHl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS

Camoopranusamnus:

COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUS 3a/1a4, BBIOUpATh CIOCOO pEelIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJA/JE€Th HABbIKAMU  [IO3HABAaTEIbHOM  pedieKkcuM Kak  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI MpoIlecca U Pe3ysibTara pPelIeHHs
MaTeMaTHUYEeCKOM 3aJ1auM;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH MPUYUHBI
JOCTUKEHUSI WJIM HEAOCTUIKEHUSI pPe3yJIbTaToOB AESITeNbHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasI 1eITEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTbl TpU pEeHIeHHH Y4YeOHbIX 3a7ad, MNPUHUMATh 1elb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensiTh
BUJIbI pabOT, JIOTOBApUBAThCS, OOCYX IaTh TMPOIECC W Ppe3yabTaT paboTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paldoThl (00CyXaeHusl, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMBI» W HHBIE), BBHINOJIHATH CBOKO 4YacTh pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUSA C JPYrMMH YJE€HAMHU KOMaH[bI, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiiacce o0Oydaronuiics MNOJYYUT CIEIYIOIINAE
IPEAMETHBIE PE3YJIbTATHl MO OTAEIBbHBIM T€MaM paboyell mporpaMmbl y4eOHOIrO
Kypca «Anredpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yuciia 1 BbIYHCICHHSA:

cBOOOZIHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHATBHOE YHCIO, OCCKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANMOHATBFHOE YHCIO, MHOXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBLHOTO YUCIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATTbHOM KU3HU;

NPUMEHSATH NMPUONMKEHHBIE BBIUMCIICHUS, TPABUJIa OKPYTJICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOIHO ONEpUPOBATH IOHATHUEM: CTENEHb C IEJIbIM II0Ka3aTeleM,
UCIIOJIb30BAaTh MOAXOIALLYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApUPMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I1OKa3aTeeM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHcCIa, JECITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS Y YPABHEHHUS-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHbIE METOJbl PEIICHUs PALUOHAIBHBIX M JIPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, MPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOUYJIEH ¢ IedbIMH Ko3(h(ULIHMEeHTaMH, KOPHM MHOTOYJI€Ha, HIPUMEHATH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHITHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHHI,
MaTpuLa, ONpPEAEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUU CMBICI,
MCITIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 g BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHSTh ONPEACIIUTENIM Ul PELIEHUs CUCTEMBl JIMHEWHBIX YpPAaBHEHMWH,
MOJEIUPOBATh PEAIbHBIE CUTYAllMU C MOMOILBI) CUCTEMbI JUHEHWHBIX YPABHEHUN,



UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIM C TOMOUIbI0 MaTpUIl U OINpeAeTUTENEH,
UHTEPIIPETUPOBATH MOJTYYCHHBIN pPe3ybTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBHM C KOPHAMHM [UIsl I[peoOpa3OBaHMS
BBIPAKCHUMU,

BBITIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPIKAIINX CTEIEHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(MUYECKUX BbIPAKECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIC, MMOKa3aTeJbHbIC U
JorapuMUUYECKUe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIILI0 PABHOCUIIBHBIX
MEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHEI;

MPUMEHATH OCHOBHBIE TPUTOHOMETpHUYECKre GOopMYIIbI IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CcBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATH HEoOXOoAumble (GOpPMYyNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKNX YPaBHEHUM;

MOJICTIMPOBATh pEallbHbIe CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDOKEHUS, ypPAaBHEHMS, HEPaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM allapara ajareopsbl.

DOyHkuuu U rpapuku:

CBOOOJIHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmo3uIus GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJTHSATD dJIEMEHTApHBIC MPeoOpa3oBaHus IpapuKoB (QyHKIIHIA;

cBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OINpPEAENECHUS U MHOMXKECTBO
3HaueHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOMIHO OMEpUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee W HauUMEHbIee 3HaYeHue (YHKIMU Ha
IPOMEXKYTKE;

cBOOOHO OTNEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHSI C HATypaldbHBIM U
IENBIM TIOKa3zareiaeM, rpa@uK CTENeHHOW (QYHKIHH C HATypPaJbHBIM U IEIBIM
nokasareyieM, rpaduk KOpHS N-OW CTENEeHW Kak (yHKIMH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJIeM;

OTEpPUPOBATh TIOHATUSAMU: JMHEHHAS, KBaJpaTUYHas U JPOOHO-JTMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHUE U MIOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMU: TOKa3aTelIbHAas U JorapupMudecKas
byHKIIMM, UX CBOMCTBA W TpadUKH, MCIOIL30BaTh MX TpapuKH IJIs pPElIeHUs
YPaBHEHUH;

CBOOOJHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
OTpeJeieHHe TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;



UCIIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH NpU pelIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havyasa MmaTeMaTH4eCKOro aHaJIM3a:

CcBOOO/IHO ONEpUPOBATHh MOHATHUSAMHU: apuMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reOMETpUUECKasi MPOrpeccus, TMHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, GOopMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUM U PEIIEHUs PpEeaJbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
IIOCJIEA0BATEILHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIJIEI0BATENBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOro aHajlM3a Kak aHalausa
OCCKOHEYHO MaJIBIX;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH: HENPEpPBIBHbIE (PYHKIUU, TOUYKH
pa3peiBa rpaduka GyHKINU, aCUMIITOTHI Ipadrka GyHKINH;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKIHUSA, HENpEphIBHAs Ha OTPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CBOOOIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas U BTOpas IPOU3BOIHBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMH
IByX (YHKIUH, 3HATh MPOU3BOIHBIEC 3JIEMEHTAPHBIX (PYHKIIMIA;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3MUECKUN CMBICT MPOU3BOTHOM IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATH MOHATHSIMHU: MHOXXECTBO, ONEpalMy  Haj
MHO>KECTBaMU;

UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JJisl ONIMCAHUS PEaJIbHBIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUAMHU: OIpEACNICHHe, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO 00BEKTA, I0KA3aTENbCTBO, PABHOCUIILHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromuiics MHOJYYUT CIEIYyIOIINE
IpEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHAIU3a»:

Yucia ¥ BIYMCICHHSA:

cBOOOJIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO>KECTBA HAaTypaJIbHBIX M LEJBIX YUCEN, HCIOJIb30BATh MPHU3HAKH JEIMMOCTH
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™ EBknnna;



cBOOOIHO OMEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYNIO, 3alHiChIBAaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYMCIAa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUEe HEpPAaBEHCTBA, HAXOAUTb HUX PELUIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBaTh MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI M CUCTEMBI-CIICCTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
jgorapupMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha $S3bIKE anreOpbl, COCTABISTH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 334U,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEJIM C HCIIOJIb30BAHMEM ammapara anreOpsl,
UHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

@OyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTH TIEOMETpPUYECKHEe 00pa3bl ypaBHEHHMM W  HEpPaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMUS M HCCIIEIOBaHHUS peaslbHbIX
IIPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajams3a:

UCITI0JI30BaTh MPOU3BOJHYIO JIJISl UCCIEOBAaHUS (PYHKIIMU HA MOHOTOHHOCTh
U DKCTPEMYMBI;



HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIS HAXOXKACHUS HAWIIY4dllIer0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHWSI Tpoliecca, 3aJaHHOro (QOopMyIJIoNn WM
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitonuna;

HAXOJUTh TJIOMIAIHN MIIOCKUX (DUTYp U OOBEMBI TEJl C TOMOIIBIO HHTETpaa;

MMETh IIPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA INPUMEDPE
cocTaBJICHUs TU(PPepeHIINATbHBIX YPaBHEHU;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.

TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmuecTBo yacos JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeJIbHbI
e pecypchbl

N2 HaumenoBaHue
n/ Pas3aesoB M TEM Bcer Kontpoabubl IlpakTnyeckn
n NPOrpamMmbl 0 e padoThI e padoThI

MHOKeCTBO
JIEUCTBUTEITLHBIX
yrceln. MHOTOUJICHEL.
PanmonansHbIe
YpaBHEHUS U
HEpaBEHCTBA.
CHcTeMBbl JTUHEHHBIX
ypaBHEHUH

OYHKIMH U TpadUKH.
CrenenHas GyHKIHUS
12 1
C LIENIBIM

IIoKa3aTcjieM

Apudmernueckuit
KOpPEHb N-Oi CTEIEHH. 15 1
HppannoHnanbHble
ypaBHEHHS
[ToxazarenbHast

g Gy 10 1
[TokazarenbHble

ypaBHEHUs

S) Jlorapudmuueckas 18 1




byHKIHS.
Jlorapugmuueckue

yYpaBHEHUS
Tpuronomerpudecku

€ BBIpa)XXECHHUA U 22 1
YPaBHEHHUS

[TocnenoBarenbHOCTH
U IIPOTPECCUU

10 1

HenpepriBHbie

(G yHKITHH. 20 1
IIponsBonHas
IToBTOpEHME,
00001IeHNE,
cucTeMaTu3anus
3HAHUUI

OBIIEE KOJIMYECTBO
YACOB I10 136 10
[TPOT'PAMME

11 KJIACC

KoanuyecTBO 4acoB

N2 HaumenoBaHue
n/  Ppa3aeyioB M TeM Bcer KoHTpoJibHBI
n MPOrpamMmmbl 0 e padoThI

WccnenoBanme
(GYHKIHI ¢ TOMOIIBIO 22 1
MIPOU3BOJHOMN

IIpakTH4eckun
e padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHBI
e pecypchbl

[TepBooOpasHas u
UHTErpal

12 1

['paduku

TPUTOHOMETPUUECKHUX

GyHKIHIA. 14 1
TpuronomeTpuaecku

€ HEpaBEHCTBA

UppanmonansHsle,
IIOKa3aTeNbHbIE U
JorapupmMuyecKue
HEPABEHCTBA

24 1

KoMmruiekcusie gucia 10 1

HarypanpHbie 1
P 10 1

LEJbIE YnCia

CucreMsl

palrOHATbHBIX, 12 1

UPPALMOHAIIBHBIX




MOKA3aTeNbHBIX U
JOTapuPMHUECKUX
ypaBHEHU I

3anauu ¢
napameTpamu

16 1

OBIIEE KOJIMYECTBO

[ToBTOpEHME,
0000111eHHE,
CHCTEMAaTH3aLHs
3HAHUMN

YACOB 10
[TPOTPAMME

16 2

136 10

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

MHoxecTBO,
oIepanuu Haxg
MHO>XKCECTBAMHU U UX
CBOMCTBaA

KoJsnuyecTBo 4acoB

Bcer KoHTpoibH

0 ble padoThbI

Jara
IIpakTHyeck u3yYeH
ue padoThbl us

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTesibH
ble pecypchl

JnarpaMmsbl
Olinepa-BenHa

IIpumeHeHne
TEOPETUKO-
MHOKECTBEHHOT'O
ammapara Jiis
penieHus 3a1a4
Pammmonanbabie
qyuca.
OOBIKHOBEHHEBIE U
JIECITUYHBIC
JIpOoOH, IPOLIEHTHI,
OECKOHEUHBIE
MIEPHONICCKHC
Ipobu
Pammmonanbabie
YHpCIIa.
OOBIKHOBEHHEIE U
JIECATUYHBIC




IpoOu, POLIEHTHI,
OecKOHEUYHbIE
NepUOTUIECKUE
npodu
[IpumeHenue
npobeit u
IPOLIEHTOB IS
peLeHus
IPUKJIAIHBIX 3a/1a4
[IpumeHenue
Ipooeit u
IPOICHTOB IS
perteHus
HPUKJIAJIHBIX 3a/1a4

JleficTBUTEIIbHEIC
qHCa.
PanmnonanbHble 1
VMppalrOHAIIbHBIC
qucia
Apudmernaeckue
OIepaluH C
JIEHCTBUTEIILHBIMU
YHCIIaAMU

10

11

12

Mopyis
JIEUCTBUTEIILHOTO
YyHUCla U ero
CBOICTBA
[TpubmmxEnnbIC
BBIYHCIICHUS,
MpaBHIIa
OKpYTJICHUS,
MPUKUJIKA U OLIEHKA
pe3yJbrara
BBIYMCIICHUI
OCHOBHBIE METOIBI
pELICHHS UETbIX U
JpoOHO-
palMoOHATBHBIX
YpaBHEHUU U
HEPaBEHCTB

13

OCHOBHBIE METO/IBI
pelIeHus LEeNbIX U
JpoOHO-
paIMOHATTLHBIX
yYpaBHEHUU U




HEPaBEHCTB

14

OCHOBHBIE METO/]IbI
pEIICHUS LIETBIX ’
JIpOOHO-
paIMOHATLHBIX
ypaBHEHUU U
HEPABEHCTB

15

MHOro4jIeHE OT
OTHOH
[IEPEMEHHOM.
Jenenue
MHOTOYJICHA Ha
MHOTOYJICH C
octaTtkoM. Teopema
besy

16

17

MHorousneHsl ¢
HEIBIMHA
KOX(PQUITUECHTAMH.
Teopema Buera
Pemenne cucrem
JIMHEHHBIX
YpaBHEHUU

18

Pemenue cucrem
JIMHENHBIX
yYpaBHEHUNU

19

20

Marpuua cucteMsl
JIMHEHHBIX
YpaBHEHUM.
Ornpenenurens
MaTpHIII 2%X2, eT0
T€OMETPUYECKUI
CMBICII M CBOMCTBA,;
BBIUKCJICHHUE €TO
3HAYCHUS
Onpenenurens
MaTpHLBl 2X2, ero
reOMETPUYECKUI
CMBEICII 1 CBOMCTBA;
BBIUKCJICHHUE €TO
3HAYCHUS

21

IIpumeHenue
ONpPEIeTUTENS IS
pelieHust CHCTEMBI
JIMHEHHBIX
ypaBHEHUU




22

Pemenne
MPUKJIAHBIX 33]1a4
C IIOMOIIILIO
CHCTEMBI
JIMHEWHBIX
ypaBHEHUH

23

24

25

26

Pemenue
MPUKIAIHBIX 3a7a4
C TIOMOIIIbIO
CHUCTEMBI
JIMHEWHBIX
ypaBHEHUI
Kontponbnas
pabora:
"PanroHaabHbIE
ypaBHEHUS U
HEPABEHCTBA.
Cucrembl
JIMHEHWHBIX
ypaBHEHUI"
@yHKIMS, CIIOCOOBI
3aanus QyHKIUH.
B3aumHo obpaTHBIE
byHKINN.
Komno3umus
byHKIMI

I'padux pynkumn.
DnemMeHTapHbIe
npeoOpa3oBaHUs

rpadukoB QpyHKUINH

27

Ob6nactb
OIpeeIeHus U
MHO3KECTBO
3HAYCHUN
byukun. Hynu
GyHKIHIH.
IIpomexxyTkH 3HaK
MOCTOSTHCTBA

28

YeéTHbIE U
HEYETHBIE

byHKINN.
[Iepnonnueckue

GyHKINU.
[TpomexyTku
MOHOTOHHOCTH




byHKIIUN

29

MakcuMyMmsl 1
MUHUMYMBI
byHKInn.
Haubomnbmiee n
HauMEHbIIIee
3HauYeHHUE (PyHKITMH
Ha MPOMEXYTKE

30

31

32

JIuneilinas,
KBaJIpaTHYHAs U
JIpOOHO-TMHEWHAS
byHKIIUN
DIleMEeHTapHOE
UCCIICIOBAaHHUE U
MIOCTPOCHHE
rpauKOB ATUX
byHKIMiI
DeMeHTapHOE
UCCIICIOBaHHUE U
MIOCTPOCHHE
rpaduKOB ITUX

byHKIMiI

33

CreneHn ¢ LETBIM
IOKAa3aTeJIEM.
bunom Hperorona

34

35

36

CreneHsp ¢ 1eIbIM
MOKa3aTelieM.
bunom HeroTona
CrenenHas
GyHKIUS C
HATypaJIbHBIM U
LEITBIM
nokazareneMm. E€
CBOMCTBa U TrpapuK
KoHTtponbHas
pabora:
"CreneHHas
¢byuknus. Eé
CBOICTBA U
rpacduk"

37

Apudmernueckuit
KOpEHb
HaTypaJbHON
CTEIIEHU U €ro
CBOMCTBa




38

Apudmernueckuit
KOPEHb
HaTypaJbHON
CTENEHU U €r0o
CBOMCTBA

39

40

[IpeobpazoBanus
YHUCIIOBBIX
BBIPAXKCHHUI,
coJIeprKalInx
CTCTICHH U KOPHH
[IpeobpazoBanus
YHUCJIOBBIX
BBIPAKECHU,
CoJIeprKaIInX
CTETNEeHHU U KOPHU

41

42

43

[IpeoOpazoBanms
YUCJIOBBIX
BBIPAKECHU,
COZIepKAIINX
CTENEHU U KOPHHU
HppaunonaibHbie
YpaBHEHUS.
OCHOBHBIE METO/IbI
perieHus
MPPALMOHATIBHBIX
yYpaBHEHUNU
HppaunonaibHbie
ypaBHEHUS.
OCHOBHBIE METOIBI
pereHus
MPPALMOHATIBHBIX
yYpaBHEHUU

44

WpparmoHansHbie
YpaBHEHHUS.
OCHOBHBIE METOIBI
pelIeHus
UPPaAIMOHATEHBIX
ypaBHEHUU

45

46

PaBHOCHIBHBIE
Nepexo/Ibl B
peleHnmn
MPPALMOHATIBHBIX
ypaBHEHUU
PaBHOCHIBHBIC
Nepexo/pl B




47

peuieHuun
HPPALMOHATBHBIX
ypaBHEHUI
PaBHOCHITBHBIE

nepexo/Isl B

pEIICHUHN 1
MPPALMOHATIBHBIX
ypaBHEHUH

48

PaBHOCHIEHEIC

nepexo/Isl B

peumeHun 1
UPPALMOHATIBHBIX
ypaBHEHUI

49

50

51

CaoiicTBa

rpaduk KOpHS n-oi
CTETEeHH KaK

byHKIIMM 00paTHOM 1
CTETICHU C

HATypaJIbHBIM
nokasaresiem

CaoiicTBa

rpaduk KOpHS n-oi
CTETIEHU KaK

¢byHKIMN 00paTHOM 1
CTETICHH C
HATypaJIbHBIM
nokazaresem
Kontponbnas
pabora: "CgoiicTBa
U rpaduK KOpHS n-
O CTEIICHHU.
WpparmoHansHbie
ypaBHeHHUA"

52

53

CreneHb ¢
panroHaIbLHBIM
MokazarejieM U e€
CBOMCTBaA
CreneHs ¢
parroHaIbHBIM
rmokazarejieM U e€
CBOMCTBA

54

CreneHb ¢
panroHaAIBHEIM
MokazarejieM U e€
CBOMCTBaA




55

56

ITokazarenbHas
bynkuus, eé
CBOWCTBA U TpauK
Hcnons3oBanue
rpaduka GyHKIUU
JUTSL pEIICHUS
ypaBHEHUH

57

58

59

Hcnons3oBanne
rpaduka QyHKIUN
JUTSL pelleHus
ypaBHEHUH
IIokazarenpHBIC
ypaBHEHUS.
OCHOBHBIC METOBI
pelIcHus
MOKa3aTeIbHbBIX
YpaBHEHUU
IlokazarenpHBIC
ypaBHEHHUS.
OCHOBHBIC METOJIBI
peteHus
MOKa3aTeJIbHbBIX
yYpaBHEHUU

60

61

62

[loka3aTenbHbie
YpaBHEHHUS.
OCHOBHBIE METO/IbI
peteHus
MOKa3aTeJIbHBIX
ypaBHEHUU
Kontponbnas
pabora:
"IlokazaTenbHas
byHKLHS.
[TokazaTenbHbIe
ypaBHeHuUA"
Jlorapudm yucna.
CaolicTBa
norapupma

63

Jlorapudm ymcna.
CaolicTBa
Jorapudpma

64

Jlorapudm ymcna.
CaoiicTBa
norapupma

65

JecsaTuanable




66

HaTypaJbHbIE
J0rapupMbl
JlecsiTuunHble U
HaTypaJbHbIC
Jorapumbl

67

68

IIpeoOpazoBanue
BBIPAKEHHUI,
coJIeprKalnx
JorapudMbl
[IpeobpazoBanue
BBIPAKECHUM,
coJIeprKalInx
J0rapupMbl

69

70

71

IIpeoOpazoBanue
BBIPAKEHHUI,
CoJIeprKaIInX
JorapuMbl
Jlorapudmmueckas
bynkuus, eé
CBOWCTBA U TpapuK
Jlorapudmmueckas
byHkMs, €€
CBOMCTBa U rpaduK

72

73

Hcnons3oBanue
rpaduka QyHKIMH
JUISl pEIIEHHUS
ypaBHEHU U
Hcnons3oBanue
rpaduka QyHKIMH
JUISL peILIEeHUs
yYpaBHEHUNU

74

75

76

Jlorapudmuueckue
YpaBHEHHUS.
OCHOBHBIE METO/IbI
pelIeHus
JorapupMUUECKUX
ypaBHEHUU
Jlorapudmuueckue
YpaBHEHHUS.
OCHOBHBIE METO/IbI
pereHus
norapuGMUIECKUx
ypaBHEHUU
Jlorapudpmuaeckue
YpaBHEHHUS.




77

78

OCHOBHBIE METO/]IbI
petieHus
JOTapuPMHUECKUX
ypaBHEHU I
PaBHOCHITBHBIE
Mepexo/ibl B
pelieHun
JorapupMUUEecKUx
ypaBHEHUH
PaBHOCHITBHBIE
Nepexo/Ibl B
peuieHuun
JOTapuUPMHUECKUX
YpaBHEHUU

79

80

KonTponbhas
pabora:
"Jlorapupmuuecka
s QyHKIIHSA.
Jlorapudmmueckue
ypaBHeHUA"
Cunyc, KocuHyc,
TaHTEeHC U
KOTAaHI'€HC

YK CIIOBOTO
aprymeHra

81

Cunyc, Kocunyc,
TaHT'CHC 1
KOTaHI'CHC

YK CIIOBOTO
apryMeHTa

82

83

Apkcunyc,
apKKOCHHYC U
apKTaHIe€HC
YK CIIOBOTO
apryMeHTa
ApKcuHyc,
apKKOCHHYC U
apKTaHTe€HC
YK CIIOBOTO
aprymeHra

84

TpuronomeTpudeck
ast OKPY>KHOCTb,
oTpeneieHne
TPUTOHOMETPHUYECK
ux QyHKIUN




85

86

87

YHCIIOBOTO
apryMeHTa
Tpuronomerpuueck
ast OKPYKHOCTb,
orpeneneHne
TPUTOHOMETPHUECK
ux QyHKIUN
YHCIIOBOTO
aprymeHra
OcHoBHbIE
TPUTOHOMETPHYIECK
ue GpopmyIsl
OcHoBHbIE
TPUTOHOMETPHUECK
ue GopMyIsl

88

89

OCHOBHBIE
TPUTOHOMETPHUYECK
ue GopmyIisl
OCHOBHBIC
TPUTOHOMETPHYICCK
ue GopmyIisl

90

IIpeoOpazoBanue
TPUTOHOMETPUYECK
UX BBIPAKEHUN

91

92

[TpeoGpa3oBanue
TPUTOHOMETPHUYECK
WX BBIPAKEHUN
[Ipeo6paszoBanue
TPUTOHOMETPHUUECK
UX BBIPAKEHUN

93

[TpeoGpa3oBanue
TPUTOHOMETPHUYECK
UX BBIPAKEHUN

94

95

Pewenne
TPUTOHOMETPUYECK
WX YpaBHEHUU
Pemenne
TPUTOHOMETPUYECK
UX YpaBHEHUMU

96

97

Pemenue
TPUTOHOMETPUYECK
UX YpaBHEHUU
Pemenue
TPUTOHOMETPUYECK
WX YpaBHEHHI




98

99

Pemenue
TPUTOHOMETPUYECK
WX YPaBHEHUU
Pemenue
TPUTOHOMETPUYECK
HX YpaBHEHUI

100

101

Pemenue
TPUTOHOMETPHYECK
HX YpaBHEHHI
Konrtponbnas
pabora:
"TpuronomeTrpuyec
KH€ BBIPAXKECHUS U
TPUTOHOMETPHUYECK
ue ypaBHeHuUs"

102

ITocnenmoBarensHOC
TH, CIIOCOOBI
3aJIaHusA
IMOCJICIOBATEIILHOC
Teh. Meton
MaTeMaTH4YeCKOM
WHIYKIUU

103

104

MOHOTOHHBIE U
OTpaHUYECHHBIE
MOCJIE0BATEIHLHOC
tu. Mcropus
aHaan3a
OECKOHEYHO MAaJIbIX
Apudmernueckas
Mporpeccust

105

I'eomeTpuyeckas
nporpeccust

106

107

beckoneuHno
yObIBaroIas
reoMeTpudecKas
Mporpeccust

CyMMa 0eCKOHEYHO
yOBIBarOIICH
reOMETPUYECKOMN
MIPOTPECCUU

108

JIvuHenHbI 1
HKCIIOHEHIIMAJIbHBI
1 poct. Yuco e.
dopmylia CIOKHBIX
MIPOLICHTOB




109

JIunelHwIl 1
AKCIIOHECHIIMAJIbHBI
1 poct. Yucio e.
Dopmyiia CIOKHBIX
MPOLICHTOB

110

111

Ucnonb3oBanue
MIPOrPECCUu st
pellIeHus pearbHbIX
3a]a4 MPUKIATHOTO
xXapaxkrepa
Konrtponbnas
pabora:
"I[locnenoBarensHO
CTHU U nporpeccun”

112

113

114

HenpepoiBHbIE
GYHKIMY U UX
CBOMCTBA

Touka pa3psIBa.
ACUMIITOTHI
rpaduKoB PyHKITHIA
CgoiicTBa (yHKIMH
HENPEPHIBHBIX HA
OTpe3Ke

115

116

117

CgoiicTBa (pyHKIMH
HEIpPEPHIBHBIX HA
OTpE3Ke

Merto UHTEPBAIOB
JUISL peIIeHUs
HEPaBEHCTB

Meto UHTEPBAIOB
JUISl pEIIEHHUS
HEPaBEHCTB

118

119

Metoa nHTEpBaNIOB
JUISL PeLIeHUs
HEPaBEHCTB
IIpumeneHne
CBOICTB
HETPEPHIBHBIX
byHKIUH 115
peleHus 3aaa4

120

IIpumeHenue
CBONCTB
HETPEPHIBHBIX
byHKIMA 17151
penenus 3aaa4y




121

122

IlepBas u BTOpas
MIPOU3BO/IHBIC
byHKIIUN
Ornpenenenue,
reOMETPUYECKUI
CMBICII
MIPOU3BOIHOMN

123

124

Onpenenenue,
(bU3UYECKUN CMBICIT
IIPOU3BOJHOM
YpaBHeHue
KacaTelIbHOM K

rpaduKy QyHKIHH

125

YpaBHeHue
KacaTelnbHO’ K

rpaduxy GyHKIHUN

126

127

[TIponzBoaHkIE
AJIEMEHTAPHBIX
byHKIII
[IpounsBoaHbIe
AJIEMEHTAPHBIX

byHKIMiI

128

129

130

IIpousBoHas
CYMMBI,
IIPOU3BENICHNUS,
YacTHOTO U
KOMITIO3UIIUU
byHKIMMA
[IponsBoHas
CYMMBI,
IIPOU3BENICHNUS,
YacTHOTO U
KOMITO3ULIUU
byHKIII
IIpounsBoHas
CYMMBI,
MIPOU3BEICHUS,
YacTHOTO U
KOMIIO3ULIUU

byHKIII

131

132

KoHnTponbHas
pabora:
"IIponsBogHas"
IToBTOpEHME,
000011IeHHE,




CHCTEMATH3aIIH
3HAHUM:
"VpaBuenus"
IToBTOpEHME,
0000111eHNE,

133 cucremaTu3anus
3HAHMWIL:

"(DYHKHI/II/I"

Hroroas
134 xoHTpOIBHAS
pabora
Hrorosas
135

KOHTPOJIbHAS
pabora

[ToBTOpEHHE,
0000111eHHE,
cucTeMaTu3alus

136

3HAHHUH
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOITPAMME

11 KJIACC

Ne
n/ Tema ypoka
n

136 10

KoJgnuyecTBo 4acoB

Bcer KoHTpoJsbH
0 ble padoThI

IIpakTHYeck
ue padoTsl

Jara
U3ydeH
usi

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

IIpumeHeHune
MIPOU3BOAHOM K
HCCIIEI0BAHUIO
byHKIIMA HA
MOHOTOHHOCTb U

3KCTPEMYMBI

IIpumeHeHue
MIPOU3BOAHOM K
UCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI
IIpumeneHne
MIPOU3BOAHOM K
UCCIIE0BAHUIO
byHKIMI Ha




MOHOTOHHOCTb 1
AKCTPEMYMBI
[Ipumenenue
MIPOU3BOAHOM K
HCCIIEIOBAHUIO
byHKIMA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
HCCIIEIOBAHUIO
byHKIMI HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenue
MPOU3BOAHOM K
U CCIIEJOBAaHUIO
GbyHKIMI Ha
MOHOTOHHOCTb U
KCTPEMYMBI
Haxoxnenue
HauOOJIBIIETO U
HAaUMEHBILIETO
3HaYEHUs
HEIPEPBIBHOU
byHKIIUN Ha
OTpE3Ke
Haxoxnenme
HauOO0JIbIIErO U
HAaUMEHBILIETO
3HaYEHUs
HEIPEPBIBHON
byHKIIUN Ha
OTpe3Ke
Haxoxnenme
HauOO0JIBIIEro U
HAaUMEHbIIIETO
3HAYEHUS
HEIPEPBIBHOU
GbyHKIIUY Ha
OTpE3Ke

10

Haxoxnaenue
HauOOJIBIIEro U
HaMEHBIIIETO
3HAYCHUS




11

12

13

HEIPEPBIBHON
GyHKIIUY HA
OTpe3Ke
Haxoxnenne
HanOOJIBIIETO U
HAaUMEHbIIIETO
3HAYEHUS
HEMPEpPhIBHOU
byHKIMHA HA
OTpe3Ke
Haxoxnenne
HanOOJIBIIETO U
HAaWMEHBIIIETO
3HauCHUs
HETPEepPhIBHOU
byHKIIUN Ha
OTpe3Ke
[Ipumenenne
MIPOU3BOAHON IS
HAXO0XKJICHUS
HaWJTy4IIero
pelieHus B
MIPUKITaTHBIX
3a/1auax

14

IIpumeHeHue
IIPOU3BOIHON IS
HAaXO0KJICHUS
HaWJIy4dlIero
peueHus B
MIPUKIIAJHBIX
3a1a4ax

15

IIpumeHeHue
IIPOU3BOIHON IS
OIpeaeIeHus
CKOPOCTH H
YCKOpEHUS
mporecca,
3aJaHHOTO
bopmynoit unu
rpadpukom

16

IIpumeHeHue
IIPOU3BOJHOU IS
OIIpeCIICHUS
CKOPOCTH H
YCKOpEHUs




17

npoiiecca,
3aJJaHHOTO
dbopmynoit uiu
rpadpukom
Komno3unus
byHKIMHA

18

Kommosunus
byHKIMHA

19

20

Kommosunus
byHKIII
I'eomerpuueckue
00pa3bl
YpaBHEHUH Ha
KOOPJMHATHOM
IJIOCKOCTH

21

22

23

['eomerpuueckue
00pa3sbl
YpaBHEHUH Ha
KOOPJAMHATHOU
IJIOCKOCTH
Kontponbnas
pabora:
"HccnenoBanue
byHKLHi C
MIOMOIIBIO
IPOU3BOJHON"
[TepBooOpaznas,
OCHOBHOE
CBOMCTBO
epBOOOPA3HBIX

24

25

26

[TepBooOpazHble
3JIEMEHTAPHBIX
byHKLIN.
IIpaBuna
HaXOXKJICHUS
epBOOOPA3HBIX
[TepBoobOpazubie
3JIeMEHTapHBIX
byHKUINH.
IIpaBuna
HaXOXKJCHUS
epBOOOPA3HBIX
WNurerpanrn.
['eomeTpuyeckmit
CMBICJI UHTErpaja




27

Brraucnenune
ONPEAECIEHHOTO
WHTEerpaja mno
dbopmyie
Hrrotona-
JleiiOHuIa

28

29

30

Brrancnenue
OIPEICNIEHHOTO
WHTErpaja mno
dbopmyie
Hrrotona-
JleiiOnuna
[Ipumenenne
WHTETpaja ajist
HaXO0KJICHUS
Iomanaeu
IUIOCKUX GUTyp
[Ipumenenne
WHTEerpaja ajis
HaXO0XKICHUS
00BEMOB
reOMETPUUYECKUX
Ten

31

32

ITpumepsl
peLeHni
TuddepeHaibH
BIX YPaBHEHUHN
[Ipumepst
peueHu i
nuddepeHnmranba
bIX YPaBHCHUHI

33

Marematnueckoe
MOJEIUPOBAHUE
peanbHbIX
IIPOLIECCOB C
MTOMOIIBIO
nuddepeHnranbH
BIX YPaBHEHUH

34

35

KoHnTtponbHas
pabora:
"TlepBooOpazHas u
uHTerpan”
Tpuronomerpuuec
KHe (QyHKIUHU, UX
CBOICTBA U




rpaduku

36

Tpuronomerpuuec
Kre QyHKLINHU, UX
CBOMCTBA U
rpaduku

37

38

Tpuronomerpuyec
KHe QYHKITUH, UX
CBONCTBA U
rpaduku
Tpuronomerpuuec
Kre QyHKLINHU, UX
CBOMCTBA U
rpaduku

39

40

Tpuronomerpuuec
Kue QyHKIUHU, UX
CBONCTBA U
rpaduku

OTt60p KOpHEH
TPUTOHOMETPHUYEC
KHMX YpaBHEHUH C
MOMOIIbIO
TPUTOHOMETPHUYEC
KOU OKPY>KHOCTHU

41

42

43

OT160p KOpHEH
TPUTOHOMETPHUYEC
KHUX YpaBHEHUH C
MOMOUIBIO
TPUTOHOMETPHUYEC
KOW OKpPY’KHOCTH
OT160p KOpHEH
TPUTOHOMETPHUYEC
KHUX YpaBHEHUH C
IIOMOIIBIO
TPUTOHOMETPHUYEC
KOW OKpPY’KHOCTH
OTt60p KOpHEI
TPUTOHOMETPHUYEC
KHX YpPaBHEHUH C
IIOMOIIBIO
TPUTOHOMETPHUYEC
KOU OKPY>KHOCTHU

44

Pemenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

45

Penrenue




46

TPUTOHOMETPUYEC
KUX HEPABEHCTB
Pemenne
TPUTOHOMETPUYEC
KUX HEPABEHCTB

47

Penrenue
TPUTOHOMETPHUYEC
KHX HEPaBEHCTB

48

KonTponbhas
pabora: "I'paduku
TPUTOHOMETPHUUEC
KX (PYHKIHIA.
Tpuronomerpuuec
KHE HEepaBeHCTBA"

49

50

OCHOBHBIE
METO/Ibl PEIICHUS
MOKa3aTeJIbHBIX
HEPaBEHCTB
OCHOBHBIC
METO/Ibl PEIICHUS
MOKa3aTeJIbHBIX
HEPaBEHCTB

51

52

OCHOBHBIE
METO/IbI PEIICHUS
MOKa3aTeIbHBIX
HEPABEHCTB
OcHOBHBIE
METOAbI pCHIeHI/ISI
ITOKA3aTCJIBHBIX
HEPABEHCTB

53

54

OcHOBHBIC
METO/IbI PEIICHUS
norapupMUIECKUX
HEPABEHCTB
OCHOBHEIE
METOAbI peHIeHI/ISI
JorapuMUIECKIX
HEPABEHCTB

55

56

OcHOBHBIC
METO/IbI PEIICHUS
norapuMUIECKUx
HEPABEHCTB
OCHOBHEIE
METO/TbI PCIICHUS
Jorapu(MUIECKUX




HEPABEHCTB

57

OcHOBHBIE
METOAbI pCLHeHI/ISI
UppalOHAIBbHBIX
HEPABEHCTB

58

59

OcCHOBHBIE
METO/Ibl PEIICHUS
HUPpALMOHATLHBIX
HEPaBEHCTB
OCHOBHBIC
METO/Ibl PEIICHUS
MPPALMOHATBHBIX
HEPaBEHCTB

60

61

OcHOBHbIE
METO/IbI PEIICHUS
UPpaAlMOHATIBHBIX
HEPABEHCTB
I'paduueckue
METO/Ibl PEIICHUS
MPpALMOHATBHBIX
ypaBHEHUI

62

I'padpuaeckue
METO/IbI peIIeHUs
UPpaMOHATIBHBIX
yYpaBHEHUNU

63

64

I'paduueckue
METO/IBI peIIeHUS
MOKa3aTeNIbHbBIX
ypaBHEHUU
I'paduueckue
METO/IbI peIlIeHUs
NOKa3aTeIbHbIX
HEPaBEHCTB

65

66

I'paduueckue
METO/IbI PelIeHUs
JorapuGMUIECKIX
ypaBHEHUU
['papuueckue
METO/IbI PEILICHUS
J0rapupMHUECKUX
HEPABEHCTB

67

I'paduueckue
METO/IBI pEIICHUS
Jorapu(MUIECKUX
HEPaBEHCTB




68

I'paduueckue
METO/bI peIIeHUs
NOKa3aTeIbHBIX U
norapuGMUIECKUX
ypaBHEHUU

69

70

I'papraeckue
METO/IbI PeIICHUS
MOKa3aTeNbHbIX U
JorapupMUUEcKUX
ypaBHEHUU
I'paduueckue
METO/bI peIIeHUs
MOKa3aTeIbHBIX U
JorapupMUUEcKux
HEPABEHCTB

71

72

73

I'padpuueckue
METO/IbI PEIICHUS
MOKAa3aTeNNbHbIX U
norapuGpMUIEeCKUX
HEPABEHCTB
Kontponbnas
pabora:
"HppanuoHanbpHble
, IOKa3aTeIbHbIE U
JorapupmMuyecKue
HepaBeHcTBa"
KomrmuiekcHeie
YHcla.
Anrebpanyeckas u
TPUTOHOMETPHUUEC
Kasi (OpMBbI 3aITUCH
KOMIUIEKCHOTO
yucIia

74

KommuiekcHbie
quca.
Anrebpanueckas u
TPUTOHOMETPHUYEC
Kas (popMbl 3anucu
KOMILJIEKCHOTO
qucia

75

Apudmernueckue
oTepaluu ¢
KOMILIEKCHBIMHU
YHUCITaMHU

76

Apudmernueckue




77

OTEpALINH C
KOMILICKCHBIMU
YHCIIAMH
N3obpaxenue
KOMILIEKCHBIX
Ypcen Ha
KOOPJMHATHOM
IJIOCKOCTH

78

N3o0paxenue
KOMILJIEKCHBIX
qrcen Ha
KOOPJMHATHOU
TUIOCKOCTH

79

80

®opmyina Myaspa.
Kopuu n-oit
CTETICHU U3
KOMIUIEKCHOTO
yucia

®opmyna Myaspa.
Kophu n-oi
CTEIICHU U3
KOMIUIEKCHOTO
yucIia

81

IIpumeHeHue
KOMIUIEKCHBIX
yucel A
pelieHus
bU3HYEeCKUX U
FE€OMETPUUYECKUX
3a/1a4

82

83

84

KonTponbHas
pabora:
"KomMmIuiekcHble
guciaa'
Harypanbnsie n
LeJIbIe Yncia
Harypanbnsie n
eJbIe Yncia

85

86

IIpumeHeHue
IIPU3HAKOB
JIEITMMOCTH LIEIIbIX
quCell
IIpumeneHne
IIPU3HAKOB
JEIAMOCTH LIEIIBIX




YHUCCJI

87

[IpumeHenue
MIPU3HAKOB
JIETUMOCTH LIEJIbIX
gucen: HOJl u
HOK

88

89

[Ipumenenue
MIPU3HAKOB
JEIUMOCTH LIEITBIX
gucen: HOJl u
HOK
[IpumeHenue
MIPU3HAKOB
JEIUMOCTH LIETBIX
YHCeIl: OCTaTKH 110
MOJTYJIO

90

[Ipumenenue
MPU3HAKOB
JIETMMOCTH LIEJIBIX
YUCeNl: OCTAaTKU 110
MOJYJIIO

91

92

[Ipumenenue
MIPU3HAKOB
JIETTUMOCTH LIEJIbIX
YHUCEN: AITOPUTM
EBxmmpa mis
pelIeHHS 3a/1a4 B
LEJIBIX YHCIIaxX
Kontponbnas
pabora: "Teopus
1enbIx yucen"

93

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PasHOCHIBHEBIE
CHCTEMBI 1
CHCTEMBI-
CIIEACTBHUS

94

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CHCTEMEI B
CHCTEMBI-
CIIEACTBUS




95

OcHOBHbIE
METOJTbI PEIICHUS
CUCTEM U
COBOKYITHOCTEM
pallOHATBHBIX
ypaBHEHUH

96

97

98

OcHOBHbIE
METO/bl PELICHUS
CUCTEM U
COBOKYITHOCTEMN
MPPaLMOHATIbHBIX
ypaBHEHUI
OcHoBHbIE
METO/bl PELICHUS
CUCTEM U
COBOKYITHOCTEH
MOKa3aTeJIbHbIX
ypaBHEHUI
OcHoBHbIE
METO/Ibl PEILICHUS
CUCTEM U
COBOKYITHOCTEH
MIOKa3aTeNbHbIX
yYpaBHEHUU

99

OcHOBHbIE
METO/Ibl PELICHUS
CHUCTEM U
COBOKYITHOCTEHN
JorapuMUIECKUX
ypaBHEHUU

100

101

OcHOBHbIE
METO/Ibl PEIICHUS
CHUCTEM U
COBOKYITHOCTEMN
JorapuGMUIECKUX
ypaBHEHUU
IIpumeneHne
CHCTEM K
PEILIEHUIO
MaTeMaTUYECKHX
3a/1a4 W 3ajJ1a4 13
Pa3IUYHBIX
oOnacteil HayKu 1
pEaTbHOM KU3HH,
WHTEPIpPETALNS




102

MOJTy4YEHHBIX
pe3yabTaToOB
[Ipumenenue
CHCTEM K
peleHuo
MaTeMaTHYeCKHUX
3aJa4 U 3a7a4 u3
pa3IMYHbIX
obJyacTeil HayKu U
pEATIbHOM )KU3HH,
WHTEPIIPETAINS
MOJTy4EHHBIX
pe3yabTaToOB

103

[Ipumenenue
HEPaBEHCTB K
PELICHUIO
MaTEeMaTUYECKUX
3a/1a4 W 3aJ1a4 U3
Pa3IUYHbIX
oOnactell HayKu U
pEATIbHOM )KU3HH,
WHTEpIpeTaLns
MOJIYYEHHBIX
pE3yJIBTaTOB

104

KonTponbHas
pabota: "Cucremsl
palroHaIBHBIX,
UppaIOHATBHBIX
MOKa3aTeIbHBIX U
JorapuMUIECKUX
ypaBHeHHH"

105

106

107

PanmonanbHbIe
YpaBHEHMUS C
rapaMeTpamu
Pammmonanbabie
HEpPABEHCTBA C
rnapaMeTpamMmu
Pammmonanbabie
CHUCTEMEI C
rapaMeTpamu

108

WppanuonansHsle
ypaBHEHHA,
HEpaBEHCTBA C
napameTpamu

109

UppanuonanbHbie




110

CUCTCMBI C
napameTpamu
IToxa3aTensHEIC
YpaBHEHUS,
HEpaBEHCTBA C
napamMeTpamMu

111

112

IToxazaTennHBIE
CHCTEMBI C
napamMeTpamMu
Jlorapudmmueckue
ypaBHEHUS,
HEpaBEHCTBA C
napameTpamMmu

113

Jlorapudmuueckue
CUCTEMBI C
napaMeTpamu

114

115

Tpuronomerpuuec
KM€ YpaBHEHUS C
napameTpamu
Tpuronomerpuuec
KM€ HEPAaBEHCTBA C
napaMeTpamu

116

Tpuronomerpuuec
KHE CUCTEMBI C
napameTpamu

117

118

119

ITocTpoenue u
HCCIIEIOBAHNE
MaTeMaTHYeCKHUX
Mozenen
peanbHBIX
CUTyaluu ¢
MIOMOLLIBIO
YpaBHEHUH ¢
napaMeTpamu
[Toctpoenue u
HCCIIEI0BAHNE
MaTeMaTHUYECKUX
MoJieJen
peabHBIX
CUTyalui ¢
IIOMOILBIO CUCTEM
YpaBHEHUH ¢
rapameTpamu
[Toctpoenue u
WCCIIEJOBAHNE




MaTEMaTUYECKHUX
Mozeen
peaJIbHBIX
CUTyalui ¢
IOMOUIbIO CUCTEM
ypaBHEHHUH C
napameTpamu

120

121

KonTponbhas
pabora: "3amauu ¢
napamerpamu”
IToBTOpEHME,
0000111eHNE,
CUCTEMAaTH3aIIH
3HAHUM:
"VpaBHeHus"

122

123

124

[ToBTOpEHHE,
0000111eHHE,
cUCTEeMaTH3aIus
3HaHMI:
"VpaBuenus"
IToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus
3HAHUM:
"VpaBHEHUS.
Cucremsl
ypaBHEHHI"
IToBTOpEHME,
o0o01Ienue,
CHUCTEeMaTH3aIus
3HaHUM:
"HepaBencraa"

125

126

127

IToBTOpEHME,
000011IeHHE,
CHUCTEMaTH3aITUs
3HAHUM:
"Hepasencrna"
IToBTOpEHME,
000011IeHHE,
cucTeMaTu3aIus
3HaHUI:
"HepaBencraa"
IToBTOpEHME,
000011IeHHE,
cucTeMaTu3alus




128

129

3HaHUI:
"ITpousBoaHas U
e€ npuMeHeHue"
IToBTOpEHME,
0000111eHNE,
cucTeMaTu3anus
3HAHUM:
"[IponzBoHAs 1
e€é npuMmeHeHue"
IToBTOpEHME,
0000111eHNE,
cUcTeMaTu3aIus
3HaHMI:
"[IpousBoHAs 1
€€ npuMeHeHue"

130

[ToBTOpEHHE,
0000111eHHE,
cUCTEeMaTH3aIus
3HaHMI:
"UuTerpai u ero
npuMeHeHue"

131

132

[ToBTOpEHHE,
000011IEHHE,
CHCTEMAaTHU3allHs
3HAHUM:
"OyHkuun"
IToBTOpEHME,
o0o01Ienue,
CHCTEMAaTH3allHs
3HAHMI:
"OyHkuun"

133

134

IToBTOpEHME,
000011IEHHE,
CHCTEMAaTHU3allHs
3HAHWH:
"®yHkuun"
Hrorosas
KOHTPOJIbHAS
pabora

135

136

Hrorosas
KOHTPOJIbHAS
pabora
IToBTOpEHME,
000011IeHHE,
CHCTEMAaTH3aIIsI




3HAHUH

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

136 10 0

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa U Hauajia MaTeMaTHIECKOTO aHAJIN3a; YIIIyOJIeHHOE
oOyuenue, 10 knacc/ Mepzisik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; mox
penakuueit [logonsckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ienTp « BEHTAHA-T'PA®y»; AkiinonepHoe o0OIIecTBO
«M3parenbctBo «IIpocBenienne»

* Marematuka. Anredpa 1 Hayajaa MaTeMaTHYECKOTO aHallu3a; YIIIyOJIeHHOE
oOyuenue, 11 knacc/ Mepznsik A.I'., Homuposckuii J[.A., [TonskoB B.M.; mox
penakuueit [logonsckoro B.E., OO01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
M3narensckuii ientp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO

«M3parenbctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET







		2024-10-10T10:30:33+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ШКОЛА №4 ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА А.Б. МИХАЙЛОВА Г. ВЯЗЬМЫ СМОЛЕНСКОЙ ОБЛАСТИ




