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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsl OCHOBHBIX TEHJICHLIUWA pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSAMHU areOpbl M MaTeMaTHUYeCKOro aHaliu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHYECKOE MBILICHHE.

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

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak uYepe3 Y4eOHBIM wmarepualn, CrnocoOCTBYIOUIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

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



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMH TeMaMU W paszjaenamu. JaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKON 3aJauu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 o0pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHHs, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleunpUyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJIEH pEeaNbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 000OIIeHHEe U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUN C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAXKECHUU,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMy 3aBUCUMOCTH MEXAY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaTeMaTHYECKUX, TaK M INPUKIAJHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEHMsl TpolueccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCS pe3yJbTaTaX, IMOJIYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOANYECKas: TUHUSA «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosee YHUBEPCAIBHBIM SI3BIK, OOBEIUHSIOUINN BCE pPa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCHOJIb30BATh €ro /I BBIPAKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET PpAa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJEJIMPOBAHUSA, KOTOPbIE NpPU3BaHbBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMONIbIO ammapara ajiredpbl H
MaTEMaTUYECKOr0 aHaliM3a, WHTEPHPETALMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJJaHUs BIUIETEHBI B KQXX/IbIM U3 pa3/iesoB MPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOrO aHaJIU3a».

Ha wu3yueHne yueOHOro kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

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

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC ypaBHEHHUS W YypaBHEHMs-cliencTBus. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[IpeoOpazoBaHKs YHCIOBBIX BRIPAXKEHUH, COACPIKAIIMX CTETIICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

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



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHI] U OTIPEIEITUTEIEH.

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

DyHKIUHN U TPAPUKH

®yHkus, crnocoObl 3amaHus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE 1 HeuéTHbIe QyHKUMH. [leprnoanyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U LEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUIMNA 71 peIICHUs YPABHEHUM.

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

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENBLHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepeiBable ¢GyHKIIMM W WX CBOMCTBA. TOUYkM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
busznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

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

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJ]adyax, JUIsl OIpPEIENICHHs CKOPOCTM M YCKOPEHHMs IHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIIMHA 00yUJaOIIEeT0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

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

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jau, PELICHUM, pacCyXIeHHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX B3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWHA MEXAYy TMOHATUIMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KAaK MCCIENI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYEeCKOro 00bEKTa, SBJICHU, IpoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

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

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

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIPaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXKICHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

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

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHCHUSI HECKOJIBKHX JTIOICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOErO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

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

Yucii1a ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSITh JIpOOM W TPOLIEHTHI ISl PEIIeHUs TPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOpPMY 3aIMCH AEHUCTBUTENBHBIX YUCEN IS PELIECHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OINEpPHPOBATh MOHATUSAMU: JIOTapUbM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHSTUAMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOIHO OMNEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHM,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JIMHEWHBIX YPAaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHUsl YUCIOBBIX BHIPAKEHUHN, COJEPIKAIINX CTEICHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMM: (PYHKIIMS, CIOCOOBI 3aaHUs (PYHKINH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIH QYHKIHH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

CBOOOIHO ONEpUPOBATh TMOHATUSAMHU: TPUTOHOMETpPUUECKAsT OKPYXKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEX]y BETMUYMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMS MaTeMaTHYeCKOro aHajin3a KakK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIUHN IS pEIICHUS 3a/1a4;

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

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

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHIl CMBICT MPOU3BOJHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX yU€OHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TMOJMYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKH JAEITUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH TMOHITHIMHU: HPPAITMOHAIBHBIE, MOKa3aTebHBIE H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEW PallMOHAJIbHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUs YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJTHO  ONEpPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAaOOJIbIlIee U HAUMEHbIIICE 3HAUCHUS (DYHKIIUUA HEMIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHNE O MaTeMaTHUYeCKOM MOJACTUPOBAHUM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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[ToBTOpEHmE, 0600IICHUE,
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@®yukuuu u rpapuku. CreneHHas
(GyHKLUSA C LeNbIM IT0Ka3aTelleM
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[TocrnenoBarenbHOCTH U
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MHO0K€ECTBO IEHCTBUTEIBHBIX
yucesl. MHOTOYIEHBL.
PannoHanbpHbIC ypaBHEHHUS U
HEPaBEHCTBA.
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[Toka3zarenbHasgQyHKIMSL.
[Toka3zarenbHbICypaBHEHUS

16 1

10 1
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11 1

JlorapudpmuueckasaPyHkuus.
JlorapudmuueckreypaBHEeHUS

TpUroHoMeTprUUECKUEBBIPAKEHUS
Y ypaBHCHUS

HenpepbiBHBIE) YHKIINH.
[IpownsBoaHas

17 1

45 2
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HrorosoenoBropenne

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

N HauMenoBanuepas1e1os 1 KounuecrBouyacos JJIeKTPOHHBIE
n/n TEMIIPOrpaMMBbl Bcero Konrpoabnsiepadorsl  IIpakTuuecknepadorhbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
['padyiky TPUTOHOMETPHUYECKHIX
1 dbyHkumid. TpuroHoMeTprudecKue 14 1
HEPaBEHCTBA
[IpousBonHas u eé
5 TreOMETPUYCCKUI CMchv. 39 1
HccnenoBanue QyHKINN C
TIOMOIIIBIO TIPOU3BOTHON
3 [lepBooOpa3Hast u HHTETpAI 12 1
HppanuoHaibHbIe,
4 MOKa3aTeJIbHBIC U 16 1
norapupMHUUECKre HEPaBEHCTBA
KommekcHbieuuncna 10
6 HatypanbHble 1 nienpieuncina 8
CucreMsl paliioHaIbHBIX,
7 UPpaAMOHATIBHBIX 12 1
MOKAa3aTeNbHBIX U
norapu(MUUECKUX YpaBHEHUN
8 3ama4yM ¢ napaMeTpamu 16 1
9 [ToBTOpEHHE, O606H1€Hj/le, 16 5
CUCTeMaTH3aIMI3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[MPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne

n Temaypoka

~

KoanuecTtBouyacoB

Be
ero

KoHTpoJibHbIE
padoThI

IIpakTHYecku
epadoThI

Haraunsy
YyeHHu s

eKTPOHHBbIeNU(POBHIEOOPa3OBa
TeJIbHbIepecypChl

[[MHOXeCTBO, Oniepaiiy Ha/l
MHOKECTBAMU U UX CBOMCTBA

JluHeliHble YpaBHEHUS U CUCTEMBI
YpaBHEHUU

HucnoBsle HEPaBEHCTBA U
3 HEPaBEHCTBA [IEPBOM CTEIIEHU C
OJIHUM HEU3BECTHBIM

JIuneiHas pyHKIMS

KBanpaTHblekopHU

KBanparusleypaBHeHus

KBanpatnunasyHkuus

KBangparasleHepaBeHCTBa

© 0o ~N o oA~

CgoiicTBa u rpaduxkudyHKIHiI

10 = Ilporpeccuu u CIOXHBICTIPOLIEHTHI
KonTtponbHast padora Nel

11 | «IloBTOpenue anredpsr 7-9
KJIaCCOBY»

12 Ilonatue genuMocTu. JleTuMoCTh

CYMMBI U ITPOU3BCACHUA.

e R T




13

JleneHue ¢ octaTKomM

14 [Tpu3HAKUIETMMOCTH.

15 Pewienne ypaBHeHuUl B LEIIbIX
YyHCIIax.

16 = CamocrostensHaspaboTa

17 Mmuorousnensl. Jlenenue
MHOTOYJICHa Ha MHOTOYJICH.

18 = JlelneHHEMHOTOWIECHOB C OCTaTKOM.
Haxosxaenue ocratka OT JAeJIeHHs

19 MHOTOYJICHOB, HE BBIITOJIHSS
JICTICHHSL.

20 Cxemal opnepa

21 Muorounen P(x) u ero kopeHs.
Teopemabesy,

22 CnencrBusinzreopembibesy.
Pemenne anredpanueckux

23 ypaBHEHMH pa3lioKEHHEM Ha
MHO>KUTEH
Pemenne anredpanueckux

24  ypaBHEHHI pa3lIOKEHHEM Ha
MHOKUTEITH
Pemenue anredpanueckux

25 ypaBHEHUH pa3I0oKeHUEM Ha
MHOKHTEITH

26 JenumocTs ABywIeHoB XM + a™m
Ha x+a

97 MHOTO4YJIEHBIOTHECKOJIEKUXTIEPEME

HHBIX




DopMyIIbI COKPALLICHHOTO

28 YMHOXKCHHS IS CTApIINX 1
CTEIICHEN

29  bunomHrioTroHa 1

30 CucrtemblypaBHEHUN 1

31 = CucremblypaBHEHUI 1

32 CucrtemblypaBHEHUN 1

33 Ypok 00001IeHHSs 1 1
CHUCTEMaTU3aluy 3HAHUU
KonTponbnast pabota No2

34 | «Pemenne anredbpanyecKux 1
YPaBHEHUI»

35 JlelicTBUTEIbHBICUNCIIA 1

36 BeckoneuHOyOBIBarOIIAsITEOMETPH 1
YeCKasIpOrpecCcus

37 CymMa 6eckOHEeUHO yObIBaroIei 1
T€OMETPUYECKON MTPOTPECCUU
Apudmernueckuit KOpeHb

38 = HaTypaJbHOM CTENEHH U ero 1
CBOMCTBA

39 ApudpmeTnuecKkuiKopeHbHaTypallb 1
HOMCTENIEHU

40 CaoiicTBa apupMeTUYECKOTO 1
KOPHS HaTypaJbHOMN CTENIEHU

a1 CreneHb ¢ paliMOHAIbHBIM U 1
JeMCTBUTENIBHBIM TIOKa3aTeIeM

42 CBolicTBa CTENEHHU € 1

panuoHaJIbHBIM U




JECUCTBUTEIBHBIM II0KA3.

43 [IpakTukym

44 Ypok 06001eHus 1
CHCTEMAaTU3alMy 3HaHUH
KonTtponpsHas padora Ne3

45 «CTerens ¢ IeiCTBUTEIIBHEIM
IIOKa3.»

46 Crenennas GyHKIIMS, €€ CBOMCTBA
u rpadux

47 CaoiicTBacTenneHHOU (D yHKIIUN

48 [Moctpoenuerpapukacrenennondy
HKIIUH

49 B3aumuo obpaTtHbie QyHKITUH.
CrnosxHas QyHKIUS.

50  JpoOGHo — nuHEHHasAPyHKINS

51 PaBHOCUIBHBICYpABHEHUS U
HEPABCHCTBA

59 [TonsiTHEMPPALIMOHAIEHOTOypaBHE
HUS

53 PemenuenppanroHaibHBIXYpaBHE
HUH

54 PemenunenppanronanbHbIXypaBHE
HUH

55 PemenunenppanroHanbHbBIXYpaBHE
HUM

56 PemenuenppanroHaibHBIXYpaBHE

HUU




PemiennenppanoHalbHbIXHEPABEH

57
CTB

58 PemennenppannoHaabHBIXHEPABEH
CTB

59 PemennenppanmonanbHbIXHEpPAaBEH
CTB

60 Ypok 06001eHus 1
cucTeMaTH3aluy 3HaHUH
KonTponpsHas padora Ne 4

61  «MppanuoHanbHbIC ypaBHEHHUS U
HEPaBEHCTBa»

62 [TokazarenbHast QyHKINS, €€
CBO¥CTBa U rpaduk

63  CaoiicTBanoka3aTeqbHOUYHKINN

64  Iloka3arenbHBICYpaBHEHUS

65 PemennenokasarenbHbIXypaBHEHN
%

66 PemennenokasarenbHbIXypaBHEHN
i. IIpakTukym.

67 ITokxazarenbHBIEHEPABEHCTBA

68 PemennenokasarenbHBIXHEPABEHC
TB

69 CucTeMBITIOKa3aTeTbHBIXypaBHEHN
i

70 CucTeMbINOKa3aTeIbHBIXHEPABEHC
TB

71 Ypox 06001eHNS 1

CUCTEMATHU3allUU 3HAHUN




KonTtponbnast padora Ne 5

72 «ITokazarenbHble ypaBHCHUS U
HEPaBEHCTBA»

73 [Nonsarue norapudma. Jlecarnansrit
U HaTypaJIbHBIN JIOTapu(pMBI.

74 Beruucnennenorapudmon

75  CoiictBanorapupmon

76 Pemenue 3a1ay Ha cBOMCTBA
J0rapugpmMoB

77 dopmynanepexo/a

78 Jlorapudmmueckas GpyHKIus, e
CBOWCTBA U TpapuK

79 [TonsiTuenorapuMUIeCcKOroypaBH
eHUSL.

80 PemenunenorapudmudeckuxypaBne
HUM

81 PemenunenorapudmudeckuxypaBne
1505071

82 PemenunenorapudmudeckuxypaBse
HUM

83 PemenunenorapudmuyecknxHepane
HCTB

84 PemenunenorapudmudecknxHepane
HCTB

85 PemenunenorapudmuyeckuxHepane
HCTB

86 = IIpaktukym




Ypok 00001eHus 1

87 CHCTeMaTH3aluy 3HAHUH

88 KontponsHaspabora Ne 6
«Jlorapudpmsi»

89 Pannannasmepayria

90 IToBOpOT TOYKM BOKpYT Hayana
KOOpJAWHAT

01 [ToBOpOT TOUKM BOKPYT Hayaia
KOOpAWHAT

92 Omnpenenenne cuHyca, KOCHHYCa U
TaHT'eHCa yIJia

93 Onpenenenne CHHyca, KOCHHYCA U
TaHTeHca yria

94 3HaKu cuHyca, KOCUHYCa U
TaHTeHCca yriia
3aBUCHUMOCTb MEXAY CUHYCOM,

95  KOCHHYCOM M TaHT'€HCOM OJIHOTO U
TOTO e yria
3aBHCUMOCTBH MEXIY CHHYCOM,

96  KOCHHYCOM W TaHT€HCOM OJHOTO U
TOTO e yria

97 TpuUroHoMeTpUYECKUETOXKAECTBA

98  TpUrOHOMETPUYECKUETOXkIECTBA

99 CuHyc, KOCUHYC U TaHTEHC YTJIOB O
u -0

10

0 DOpMYIIBICTIOKEHHS

10 = dopmynbICTOKEHUS




10

5 DOpMYJIBICTOKEHUS

10 Cunyc, KOCHHYC ¥ TaHTE€HC
3 JIBOWHOTO yrja

10 = Cunyc, KOCUHYC ¥ TaHTE€HC
4 MOJIOBUHHOTO yTJja

10

5 DopMyIBITPUBEACHUS

10

5 DopMyIBITPUBEACHUS

10

7 CyMMa U pa3HOCTHCUHYCOB
10

3 CymMa ¥ pa3HOCTHCHHYCOB
10 = IIpou3sBeneHUECHHYCOB U

9 KOCHHYCOB

11 Ypox 06001eHNS 1

0 CHCTeMaTH3aIluX 3HAHUH
11 = KonrtposabHaspabora Ne 7

1 «TpuronomerpuyeckreGopmybny
11

5 VYpaBHeHHE cos X = a

11

3 YpaBHeHue cos X =a

11 .

4 VYpaBHeHue sin X = a

11 VYpaBHeHue sin X = a




él VYpaBHeHuetg X = a

11

7 VYpaBHeHuetg x = a

11 TpUroHomeTpu4ecKue ypaBHEHHUs],
8 CBOJISIIIIMECS K aNTreOpanyeck.

11 = TpuroHomerpuyeckue ypaBHEHUS,
9 CBOJISIIIMECS K alTreOpanyveck.

12 =~ Tpuronomerpuyeckue ypaBHEHUS,
0 CBOJISIIIMECS K anreOpandeck.

12

1 OnHOpoIHBIEYpaBHEHUS

12

) OnHOpOIHBIEYpaBHEHUS

12

3 OnHOpoIHBIEYpaBHEHUS

12 =~ Meronbl 3aMeHBI HEM3BECTHOTO U
4 pa3I0KEeHUsT HA MHOKUTEIH

12~ Merobl 3aMeHbl HEM3BECTHOTO U
5 pa3yIoKEHUs] HA MHOXHTEIN

12 Merton OLIEHKH JIEBOW U MTPaBOi

6 yacTeil TpPUrOHOMETp.yp-5

12 CHCTEMBITPUTOHOMETPUUECKHUXYpa
7 BHEHUU

12

3 TpuronomeTpuieckueHepaBeHCTBA
12 VYpok o6oOrmieHus u




9 CUCTeMAaTH3AINH 3HAHHUA

13 KonTtponbraspadora Ne 8 « 1

0 TpuroHomeTpuYeCKUEypaBHEHUS»

13 [ToBTOpEHME , 0600IICHHE,

1 CHCTEMaTH3aINs 3HAHWIA: 1
"VpaBHenus"

13 [ToBTOpenue, 06001ICHNE,

5 CHCTEMaTH3aIHsl 3HAHHIA: 1
"VpaBHeHus"

13 [ToBTOpenue, 06001ICHNE,

3 CHUCTEeMaTU3alrs 3HAHUI: 1
"OyaKIun"

13

4 HroroBaskoHTpoIpHasspadboTa 1

13

5 HroroBaskoHTpoIpHasspadboTa 1

13 [ToBTOpenue, o6odIIEHNE, 1

6 CUCTeMAaTH3aIMI3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




11 KJIACC

KosanuyecTBOYacoB
Ne
Haranzy iIeKTPOHHBbIeHU(pPOBHICOOPa30Ba
n Temaypoka Be Kontpoabubie  IIpakTuyeckue
YeHHUs TeJIbHbIEpeCcypChl

/ ero  padoTbl padoThI
n

OO6nacTh onpeencHus u

MHOXECTBO 3HAUCHUI 1

TPUTOHOMETPUICCKHUX (DYHKITUI

YETHOCTD, HEUETHOCTD 1

TPUTOHOMETPUYECKHUX (YHKIUI

IlepuoguuHOCTh 1

TPUTOHOMETPUUIECKUX HYHKITUN

CamocrosiTesibHas padoTa Ha

Temy: «HYETHOCTh, HEUETHOCTB, 1

MEPUOTUYHOCTh

TPUTOHOMETPUUECKHUX (DYHKIIHI»

@yHKIUA Y= COSX, €€ CBOMCTBA U 1

rpaduk

Oyukuus Y = CosX . I'paduueckoe

pelieHnue TPUroHOMETPUUECKUX 1

ypaBHEHUH U HEPABEHCTB

®dyuknus Y =SiNX, ee CBOWCTBA U 1

rpaduk

Oynkiws Y = SinX . I'padpuyeckoe 1

pelieHne TPUrOoHOMETPUUECKUX




YpPaBHEHUI U HEPABEHCTB

Oynkuuu Y =109X, y = ctgx..
I'paduueckoe peuienue
TPUTOHOMETPUUYECKUX ypaBHEHUH
Y HEPaBEHCTB

10

OOpatHbIe TPUTOHOMETPUICCKHE
¢ynkuuu. Pemenue ypaBHeHul u
HEPaBEHCTB, COJIEPIKAIIUX
oOpaTHBIE TPUTOHOMETPUICCKHEC

byHKIIUU

11

OT10op KOpHEH
TPUTOHOMETPUUECKUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH

12

13

Pemenne
TPUTOHOMETPUUYECKUXHEPABEHCTB
PemennerpuronomeTpuyeCcKuxHe
PaBEHCTB

14

KonTponbnas pabora: "['paduxu
TPUTOHOMETPUUECKUX (QYHKIIHM.
TpuroHomMeTpUYECKNEHEPABEHCTB

a

15

[Ipenen mocneqoBaTENbHOCTH
(ompenenennie U CBOWCTBA).
Brruncnenue npeaenon
MOCJIeI0BATETbHOCTH

16

[Ipenen ¢pynkuuu (onpeaeneHue,
CBOICTBa). BeIunciienne npeaenon

GbyHKITII




HenpepbBHOCTS QPyHKITUH.
Onpenenenne NpoU3BOHOM.

17 .
Brruncnenue npou3BoaHoM
(GYHKIIUH 110 OTIpeeTICHUI0
[TpaBuna nuddepeHpoBanus.

18  IuddepenuupoBanme CyMMBI,
MIPOU3BE/ICHUS U YaCTHOTO

19 JuddepeHurpoBanue CyMMsl,
MIPOU3BE/ICHHUS U YaCTHOTO

20 JuddepennrpoBanue CI0KHON U
oOpaTHO# GyHKIIHH

21 JuddepeHnupoBaHne CI0XKHONU U
o0OpaTHO# (yHKIIHH

oo IlpoussonHascreneHHONpyHKINN

o3  IlpomsBojHascTenCHHONDYHKIIH

24 [Tpon3BOTHBICHEKOTOPBIXAJIEMEHT
apHBIXPYHKIIUN

Pemenue 3a1a4 Ha HaXOX/IEHUE

25  TPOM3BOIHBIX SJIEMEHTAPHBIX

byHKIUH

26 FS:OMeTpI/IqecKHﬁCMblcnnponsBonH

o

27 YpaBHEHUE KacaTeIbHOU K

rpaduky GyHKIUU

28 F?OMeTpI/IqeCKHfICMBICHHpOPBBOJIH

oi

29 YO u C3 «IpousBoanas u e€

T€OMETPUYECKHUM CMBICI




30

CamocrosiTenbHast paboTa 1mo Teme
«[IpousBoaHas M e€
TCOMETPHYCCKUN CMBICIT

31
32

Bo3spacranue u yobiBaHue QyHKIIUN

OKCTpeMyMbIyHKIUN

[

33

[Ipumenenne npou3BOIHON K
WCCIICIOBAHMIO (DYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

34

[TpuMeHeHne IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTh M SKCTPEMYMBI

35

Haubonbiiee u HanMeHblee
3Ha4YeHUs1 QYHKINHU, HEIPEPHIBHON
Ha O0Tpe3Ke (M3yueHue allropuTMa)

36

37

38

Haxoxxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUCHUS
HETpepbIBHON (PYHKIIMU HA OTPE3KE
[IpuMeHeHne Mpou3BOJHON [
HAaXO0XJACHUS HAaWITY4IIEro peleHus
B IIPUKJIA/IHBIX 3aJja4ax
[IpounsBoaHas BTOpOro nopska,
BBIIYKJIOCTh U TOYKH Ieperuoda

|

39

40

41

AcuMnTOTHIrpapUKOB(YYHKIHIHA

[Toctpoenue rpaduxos
GyHKUMN(M3yYeHHe allrOpuT™Ma).
[Toctpoenue rpadukoB GpyHKIUU U
IIOMOILBIO IIPOU3BOJHOM,
CoJIepKalluX aCUMIITOTHI
[Ipumenenne npou3BOIHOM JUIs
OIpEIIEICHUS CKOPOCTH U
YCKOPEHHMS IpoLecca, 3aJaHHOTO




dbopmyIoit wiu rpadukoM

[Ipumenenue npou3BOHOMN IS
OnpeJIeJICHUsI CKOPOCTH U

42 YCKOpEHHUS Ipoliecca, 3a1aHHOTO
dbopmyIoit wiu rpadpukoM

43 Kommnozunusdyukmmit

44 KommozurusdyHkmit

I'eomerpuueckue oOpassl
45  ypaBHeHHH Ha KOOPAMHATHOM
IJIOCKOCTH
KonTponbnas pabora:

46 "UccnenoBanue GyHKIHMA ¢
ITOMOUIBIO TPOU3BOJHON".

47 [lepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEpPBOOOPA3HBIX
ITepBooOpazHbIe HIeMEHTApHBIX

48 ¢ynkuuit. [IpaBuia HaxoXKAEHUSA
NepBOOOPA3HBIX
[TepBooOpazHbIe AIEMEHTAPHBIX

49 ¢dbynkumii. [IpaBuna HaxoXKIeHUS
NepBOOOPA3HBIX

50 Hurerpain.
['eomeTprueckniicMbICIUHTErpAIA
Brruucnienue onpenenéHHOro

51 uHTerpaia no gopmysne Herorona-
Jleitbuuia

52 Brruncnenue onpenenéHHOro




uHTerpaia no gopmyine Herorona-
JletiOuuIa

IIpuMeHeHne nHTErpasa 1uIs

53  HaxoXIeHHS IUIOMIAJeH MIOCKUX
buryp
[Ipumenenue nuTerpana Jyis

54 HaXO0XIeHUs 00BLEMOB
rE€OMETPHUECKUX TeJl

55 [Tpumepnipemenuiinudpepenmma
JTBHBIXypaBHEHUI

56 [Tpumepsipemenuiinnddepennna
JIbHBIXYPaBHEHUN
MartemaTtuueckoe MOJEIUPOBAHHE

57 peaNbHBIX MPOLECCOB C MOMOLIBIO
nudhepeHIMATBHBIX YPABHCHHIMA

58 KonrtponbHas pabora:
"ITepBooOpa3Has u uHTErpan”

59 OCHOBHBIE METOJIbI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

60 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

61 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

62 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

63 OCHOBHBIE METO/IbI peIICHUS
Jorapu(MUIECKUX HEPABEHCTB

64 OCHOBHBIE METOABI PELLIEHUS




norapuMIUYECKUX HEPABEHCTB

65

66

OcHOBHBIE METOABI PEIICHUS
HMPPALMOHAIILHBIX HEPABEHCTB
OcCHOBHBIE METOABI PEIIEHUS
UPPALMOHAIIbHBIX HEPABEHCTB

67

OcHoBHBIC MCTOJbI pCHICHUSA
HppalOHAJIbHBIX HCPABCHCTB

68

69

I'padmueckue MeToabl pemeHus
UppalMOHATIbHBIX YpaBHEHUI

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

70

71

72

I'padmyueckue MeToabI peieHUS
JorapuMUIECKUX ypaBHEHUI
I'paduueckue METOIbI peLICHUS
norapuMUIECKUX HEPABEHCTB
I'padmueckue MeToabl perieHus
MOKAa3aTeIbHBIX U
norapu(MUYECKUX ypaBHEHUI

73

I'padnueckue MeToabl pereHus
MOKa3aTeIbHbIX U
JorapupMUUECKUX ypaBHEHUN

74

KonTponbHas pabora:
"UppaimoHanbHele,
MOoKa3areabHbIe U
norapudmuueckre HepaBeHcTBa"

75

KomriekcHsie yncna.
Anrebpanyeckas u
TPUTOHOMETpHYECKast POpMbI




3allMCU KOMIIJICKCHOTI'O YHCJia

KommuiekcHbie unca.
Aunrebpanueckas u

76 TpUTOHOMETpHYECKast (POPMBI
3aIMCH KOMIUIEKCHOTO YHCia

77 ApudmeTndeckue ornepanuu ¢
KOMITJIEKCHBIMU YHCIaMHU

78 Apudmerndeckue ornepariy ¢
KOMITJIEKCHBIMU YHCIaMHU
N300pakeHne KOMIUIEKCHBIX

79  4ymcen Ha KOOPIUHATHOM
TUIOCKOCTH
N300paxkeHne KOMITJIEKCHBIX

80  umcen Ha KOOPAWHATHON
TUIOCKOCTH

81 ®opmyna Myaspa. Kopau n-oi
CTEINEHH U3 KOMIUIEKCHOTO YHcia

82 ®opmyna Myaspa. Kopau n-oit
CTETIeHU U3 KOMIUIEKCHOTO YHCIIa
[TpuMeHeHne KOMITIEKCHBIX

83 YUCeN IS PeIIeHUS PU3NICCKUX
Y TEOMETPHUYECKHX 3a7a4

84 KonTtponsHaspaboTa:
"KomrmuiekcHpleuncia"

85 = HarypanpHble u nienpleyncia

86 [TpumeHeHre TpU3HAKOB
JETUMOCTH TEJBIX YHCEIT

87 [IpumeHeHne MPU3HAKOB




JACITNMMOCTH L CIIBIX YHUCECI

88

89

90

[IpumeHeHnue MpuU3HaKoOB

nenumoctu uenbix yucen: HOJl u
HOK

[IpuMeHeHne nMprU3HAKOB
JenumocTu Henbix uncena: HOJ u
HOK

[IpumeHeHue MpuU3HaKoOB
JEIIMMOCTH LIEJIBIX YHCEN: OCTaTKH
10 MOAYJTIO

91

[IpuMeHeHne npu3HaKoB
JECIIAMOCTH LIETIBbIX YUCEIL:
anroput™ EBKiIMaa i pereHus
3a/1a4 B LIEJIbIX YUCIIAX

92

93

94

Kontponbnas padota: "Teopust
LEeTBIX yucen"

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIBHEIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUS

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIBHEIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

95

OcHOBHBIE MCTOJbI pCHICHUS
CUCTEM U COBOKyHHOCTeﬁ
palluOHAJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEU
MPPALMOHAIIBHBIX YPABHEHUN




97

OcHoBHBIC MCTOJbI pCHICHUS
CUCTEM U COBOKyTIHOCTCﬁ
IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

98

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
[I0KA3aTENIbHBIX YPAaBHEHUI

99

10

10

10

10

10

OCHOBHBIE METO/bI PELLICHUS
CUCTEM U COBOKYITHOCTEH
JorapupMUUECKUX YpaBHECHUN

OcHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEH
norapu()MUYECKUX ypaBHEHUI

[IpuMeHeHHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKHX 3aja4 U 3a7a4
U3 pa3INyYHbIX 00JacTel HAyKu U
pealIbHOM JKU3HH, HHTEPIIPETALIUS
MOJIYYEHHBIX PE3YJIBTATOB

HpI/IMeHeHI/Ie CHUCTCM K PCIICHHUIO
MAaTCMaTHUYCCKUX 3aJa4 M 3aJ1a4
U3 pa3JIMYHbIX obOmacrei HAayKU U
peaHLHOﬁ JKU3HHU, UHTCPIIPETA U
IMMOJIYUYCHHBIX PE3YyJIbTAaTOB

IIpuMmeHeHne HEPABEHCTB K
PELICHNI0 MaTEMaTHYECKHUX 3a]1a4
W 337124 U3 pa3In4YHbIX o0acTeit
HAyKH U peallbHOM JKH3HH,
MHTEPIIPETAIHS TOTYYEHHbIX
pe3yIbTaTOB

KonrtponsHas padora: "Cucremsl




palMOHANTBHBIX, UPPALUOHATBHBIX
MOKa3aTeIbHbIX U
Jorapu(MUIECKUX ypaBHEHUN"

10 = PamnmonanbHBICypaBHEHUS C

3) napameTpamu

10 PanmonansHbICHEpaBEHCTBA C

6 rnapameTpamMmu

10 PanmonansHbIECUCTEMEBI C

7 rapameTpamMmu

10 UppanmonanbHbie ypaBHEHHUS,

8 HEPaBEHCTBA C ITapaMeTpaMu

10 HppanmoHaIbHBIECHCTEMBI C

9 rapameTpamMmu

11 [TokazaTenbHble ypaBHEHN,

0 HEpaBEHCTBA C apamMeTpamu

11 [TokazaTenbHBIECUCTEMBI C

1 rapameTpamu

11 = Jlorapudmuyeckue ypaBHEHHUS,
2 HEpaBEHCTBA C MapamMeTpamu

11 JlorapudmuuecknecucTemsl ¢

3 napameTpamu

11 TpuronomeTpuueckrueypaBHEHH
4 C mapameTpaMu

11 TpuroHomeTpuiyeckeHEepaBEeHCTB
5 a ¢ mapameTpamu

11 TpUroHOMETPUUYECKHECUCTEMBI C
6 napameTpamu

11 [TocTpoeHue u uccnenoBaHue




MaTeEMATUYECKUX MOJIEJIEN
peabHBIX CUTYAIMI C TTOMOIIBIO
ypaBHEHUH ¢ TTapaMeTpaMu

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN

11

3 pEATBHBIX CUTYallUN C TIOMOIIBIO
CUCTEM ypaBHEHHH C
rnapameTpamMmu
[TocTpoeHue u uccnenoBaHue

11 MaTEMaTHUCCKUX MOJCIICH

9 pPEATBHBIX CUTYallUl C TIOMOIIBIO
CUCTEM YpaBHEHUU C
rapameTpamMmu

12 KonTponbnas pabora: "3anauu c

0 napameTrpamu”

12 [ToBTOpEeHME, 0000IIEHNE,

1 cUCTeMaTHh3alys 3HAHMI:
"VpaBHeHus"

12 [ToBTOpenue, 060061IeHNE,

5 cUCTeMaTHh3aIys 3HAHMIA:
"VpaBHeHus"
[ToBTOpenue, o6o0IIEHNE,

12 CHCTEMAaTH3allMsl 3HaHUI:

3 "YpaBHeHHUS.
CucremplypaBHeHHN"

12 [ToBTOpenue, o6o0mEeH e,

4 cucTeMaTu3als 3HaHuH:

"HepaBencrsa"




[ToBTOpenue, 06001eHNE,

12

5 CcHUCTeMaTHU3alys 3HAHMIM:
"HepaBencrna"

12 [ToBTOpeHme, 06001IEHNE,

5 cUCTEMAaTH3alls 3HAHUH:
"HepaBencrsa"

12 [ToBTOpeHue, 0600mIEH e,

; cUCTEMAaTHU3alls 3HAHUH:
"IIponsBojHas u €€ npuMeHenue"

12 [ToBTOpEeHME, 0000IIEHNE,

3 cUCTeMaTu3alys 3HAHMM:
"I[IpousBoaHas u e€ mpuMeHeHue"

12 [ToBTOpeHmE, 0000IIEHNE,

9 cUCTeMaTu3alys 3HAHMM:
"I[IpousBoaHas u e€ mpuMeHeHue"

13 [ToBTOpenue, o6o0IIEHNE,

0 CHCTEMaTH3aINsI 3HAHUH:
"NHTerpan u ero npuMeHeHue"

13 [ToBTOpenue, o6o0IEHNE,

1 CHCTEeMaTH3aINsI 3HAaHWH:
"OyHKIIn"

13 [ToBTOpenue, 060061IeHNE,

) CUCTEMaTH3aIUs 3HAHHH:
"®yHkuun"

13 [ToBTOpenue, 06001IeHNE,

3 CUCTEMaTHU3aIUs 3HAHHMH:
"OyHKIMN"

13 HroroBasikoHTpoapHasspadboTa




4

13
5 HToroBasikoHTpoibHasipaboTa 1 1
13 [ToBTOpeHue, 0600mIEHNE, 1
6 CUCTeMaTH3alMsI3HAHUI
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB 1O 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anrebpa v Hadajia MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
AnrebOpa u Hadasia MaTeMaTudeckoro ananusa, 11 kimace/ Komsrun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 001IECTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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