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HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havaina MaTeMaTHYEeCKOTO aHAIM3a» SIBIACTCS OIHMM U3 Hambojee
3HaYMMBIX B MPOTpaMME CTapieil IIKOJbI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH OOeCreYnBaeT
MHCTPYMEHTAJIbHYIO 0a3y AJIsl U3yYEHUs BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C IpYrOi CTOPOHBI,
dbopMHpYeT JIOTUYECKOE W aOCTPAKTHOE MBINUICHUE YYalIUXCsS HA YPOBHE, HEOOXOJIMMOM JUIS
OCBOCHHUA I/IH(l)OpMaTI/IKI/I, 06HI€CTB03HaHI/I$I, HUCTOpPUH, CIIOBECCHOCTHU W APYIUX AUCHUIIINH. B
paMKax JaHHOTO Kypca YYalluecs OBJIAJCBAIOT YHHUBEPCAIBHBIM SI3IKOM COBPEMEHHOW HAyKH,
KoTopas (opMyIupyeT CBOM TOCTHIKEHHUS B MaTEMAaTUUYECKOH popme.

Kypc anreOpbl 1 Hayam MaTeMaTHYECKOTO aHAlIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCIIEITHOTO
OBJIaACHUA 3aKOHaAMU (1)I/ISI/IKI/I, XHUMHU, 6PIOJIOFHH, IIOHUMAaHHsI OCHOBHBIX TCHI[eHHI/If/'I Pa3BUTHA
SKOHOMMKH U OOIIIECTBEHHO! KU3HU, I03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTCPHBIX TCXHOJIOIUAX, YBEPCHHO HCIIOJIB30BATh UX IJIA HaﬂbHeﬁmeFO 06pa301aaH1/1${ U B
HOBCCHHGBHOﬁ m3HU. B TOXE BpEMsA OBJIAJICHUC a6CTpaKTHI:IMI/I U JIOTUYCCKU CTPOruMu
KOHCTPYKIUAMU aﬂre6pr,1 N MaTEMaTUYCCKOTO aHa/Iu3a pPasBUBACT YMCHHUEC HaXOIWUTHb
3aKOHOMCPHOCTH, 000CHOBBIBATH HCTUHHOCTDB, TOKa3bIBATh YTBCPKACHUSA C TIOMOIIBIO MHAYKIIUN
U paccyXJaaTh NeAyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETHU3alMIo, a0CTparupoBaHue u
aHaJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIILIICHUE.

B xome m3yuenms kypca «Anrebpa W Hadajga MaTeMaTHUECKOTO aHAIHM3a» ydalluecs
IMOJIy4JaroT HOBBLIA OIBIT peIICHUA TPUKIAAHBIX 3aJad, CaMOCTOATCIBHOTO TIMOCTPOCHUA
MaTEeMaTUYEeCKUX MOJICNIEH peajbHBIX CHTYyalldii, WHTEPIPETAUU TOJYYCHHBIX PEIICHHIA,
3HAKOMSTCS ¢ TPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOE, HAyKe U UCKYCCTBE, C
BBIJIAIONIMMHUCS MATEMAaTHUYECKUMH OTKPBITHSAMHU B UX aBTOPAMH.

Kypc o0namaer 3HaYNTETHHBIM BOCIIUTATEILHBIM TIOTEHIIMATIOM, KOTOPBIN peaTu3yeTcst KakK
yepe3 y4eOHBIH MaTepHall, ClIOCOOCTBYIOIMIMN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crneruuKy ydeOHOW MesATeIbHOCTH, TPeOyIomeH NpOaOKUTEIFHON KOHIICHTPAIUU
BHUMAaHHMSI, CAMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTy4YCHHBIN Pe3yJIbTar.

B ocHoBe MmeTonmkm OOy4eHHs anreOpe M HadajlaM MaTeMaTH4YeCKOro aHAIM3a JICHKHT
JESTETbHOCTHBIN MIPUHIUT 00y4YEHHUSI.

B crpykrype kypca «Anrebpa M Hadaia MaTeMaTHYECKOTO aHAIM33a» MOXKHO BBIICIHTH
CIICAYIOIINE COJCPIKATEIHHO-METOJMUECKUE JTHHUU: «Yucina W BbIYHCICHUN», «DYyHKIMH WU
rpadukn», «YpaBHEHUSI U HEpaBEHCTBa», «Havana maremaTudeckoro aHanmuza», «MHOXKeECTBA U
Joruka». Bce OCHOBHBIE COJIepKaTeIbHO-METOINICCKUE IMHIH U3yYat0TCsl Ha IPOTSDKEHUH JBYX
JeT 00y4eHus B CTapIICH MIKOJIE, €CTECTBEHHO JIOMIOJHSAS APYT APYyra ¥ MOCTEIIEHHO HACBIIAsICh
HOBBIMH TEMaMH U pasjieliaMd. MOYKHO C YBEPEHHOCTBIO CKa3aTh, YTO JIAHHBIH KypC SIBJISICTCS
WHTECTPATUBHBIM, MOCKOJBKY OOBEAMHSET B ceO€ COJEp)KaHHE HECKOJIBKHUX MaTeMaTHYCCKUX
JMCUUIUIAH, TAKUX KaK aireOpa, TPUrOHOMETPHsI, MATEMATHUYCCKUI aHAaJIM3, TEOPHsS] MHOXKECTB,
MaTeMaTu4eckas JIoruka u np. [lo Mepe Toro, Kak ydJamiuecs OBJIJCBAlOT BCE 0oJiee MIMPOKHM
MaTeMaTH4YeCKUM alllapaToM, y HHUX MOCIeA0BaTeIbHO (POPMUPYETCS M COBEPLICHCTBYETCS
YMEHHE CTPOMTb MAaTE€MaTH4YEeCKyl0 MOJENb PpEeaJbHON CHUTyalluu, HIPUMEHSATh 3HAHHUA,
MOJIydeHHblE MNpPU M3YYEHUU Kypca, JUIsl PelIeHHs CaMOCTOSTENBHO C)OpMyTUpOBaHHOM
MaTeMaTH4eCcKOH 3a/1auu, a 3aTeM UHTEPIPETUPOBATh CBOI OTBET.

ConeprxaTenbHO-MeToAMUeCKast TMHUS «HHCIa U BEIYMCIIEHUS 3aBepiaeT (GopMUpOBaHHE
HaBBIKOB MCIIOJIb30BaHUS JICHCTBUTENBHBIX YHCEIN, KOTOpOe OBbIJI0 Ha4aTo B OCHOBHOM mIKoJe. B
cTapiieil IKoje oco0oe BHUMaHHME yensercss (OPMUPOBAHMIO HABBIKOB PpAIMOHAIBHBIX
BBIUMCIIEHUH, BKJIIOYAIOMIMX B ceOs HCIOIb30BaHUE PA3IUYHBIX (OPM 3alMCH YHCIIA, YMEHUE
JieNaTh MPUKUJKY, BBIOIHITh TPUOIKEHHBIC BBIYUCICHUS, OIICHUBATh YHCIIOBBIEC BHIPAKEHUS,
paboTaTh ¢ MaTeMaTHYECKUMHU KOHCTAaHTaMU. 3HAKOMBIE y4JalllUMCS MHOKECTBA HATypaJbHBIX,
LEJIbIX, PALIMOHATBHBIX M JIEHCTBUTENBHBIX YHUCEN JOIMOJHSIOTCS MHOMXECTBOM KOMILJIEKCHBIX
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yrcen. B KaXkaoM M3 3TUX MHOXECTB PacCMaTPUBAIOTCS CBOMCTBEHHBIE €My Clelu(uvecKre
3a/1auy U ONEpaLUu: ACJIECHUE HAlleJIo, ONIEPUPOBAHNE OCTaTKAMU HAa MHOYKECTBE LIEJIBIX YHMCEI;
0coOble CBOMCTBA PAIlMOHAIBHBIX M UPPAMOHAIBHBIX YHUCEN; apu(MeTHUYeCKUe Omeparuu, a
TaK)K€ U3BJICUECHNE KOPHS HaTypaJlbHOM CTENIEHU HA MHOXKECTBE KOMILJIEKCHBIX uucell. biaarogaps
II0CJIE0BATEILHOMY PACIIMPEHHIO KPyra UCII0JIb3yEMbIX UNCET U 3HAKOMCTBY C BOZMOXKHOCTSAMU
WX TPUMEHEHHS JUISI PEIICHUs PA3IMYHBIX 3a1ad (GopMHpyeTcs MpeICcTaBlICHHUE O CIUHCTBE
MaTeMaTUKU KaKk Hayku U €€ poJid B TIOCTPOEHUU MOJENIEH pEaJbHOro0 MHUpPA; LIMPOKO
HCIO0JIb3YIOTCSL 00001IEHNE U KOHKPETH3alusl.

Jlunusa «YpaBHEHHS UM HEPABEHCTBa» PEATU3YETCS HA MPOTSHKEHUHM BCETO OOy4YCHUS B
CTapuieil IIKoJie, MOCKOJbKY B KaXIOM paszaeine lIporpamMmbl NpeaycMOTpPEHO pelleHne
COOTBETCTBYIOIIMX 3ajad. B pesynbrare yuamuecs OBJIaJEBalOT PA3IUYHBIMU METOJAMU
pelieHuss  palMOHAIBHBIX, HWPPALMOHATBHBIX, I[IOKAa3aTEIbHBIX, JIOTapUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHUW, HEPAaBEHCTB M CHCTEM, a TakKe 3ajJay, CoJiepKaliux
napaMmerpsl. llomyyeHHblEe yMEHHUS IIMPOKO HCHOJB3YIOTCS NPU HCCIEAOBAHUU (GYHKIHUNA C
TTOMOTIIBIO MPOU3BOTHOM, TTPH PEIICHUH TPUKIIAIHBIX 33/1a4 U 3371a4 Ha HAaX0XK/IEeHUE HAanOOIbIITIX
Y HaMMEHBIUX 3HaueHuW QyHkuuu. JlaHHas conepikarenbHas JIMHUS BKIIIOYAET B CE€0s TaKkKe
(dhopMupOBaHNE YMEHHUH BBIMOJIHATH Pacu€Thl 10 (hopmysaaMm, MpeoOpa3oBaHusl palMOHAIBHBIX,
UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHI, a TaKKe BBIPAKECHHM, COJEp Kallnx
cTreneHn u Jorapudmbl. braromaps u3ydeHUIo anredpandyeckoro marepuana MPOUCXOTUT
TaNbHENIIee Pa3BUTHE AITOPUTMAYECKOTO 1 AOCTPAKTHOTO MBIIIUICHUS YIaIuXcs, GOPMUPYIOTCS
HaBBIKH JIEAYKTHUBHBIX PACCYXACHHH, pabOTBHl ¢ CHUMBOJBHBIMH (DOpMamMu, MpEeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEM B BHJE PaBEHCTB M HEpaBEHCTB. AnreOpa mpejaiaraer
3¢heKTUBHBIE WHCTPYMEHTHI ISl PEIICHUS NPAKTHYECKUX M €CTECTBEHHOHAYYHBIX 3ajad,
HarJIIHO TEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass JTuHUs «DOyHKUMU U TpaduKU» TECHO MEPEIJIeTaeTCs C
JIPYTUMU JIMHUSIMU KypCa, IOCKOJIbKY B KAKOM-TO CMbICJIE 3a/1a€T MOCIIEI0BATENIbHOCTD U3YUEHUS
Marepuana. M3ydeHne cTeneHHo#, moKa3aTeabHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUUECKUX
(GyHKIMM, WX CBOMCTB W rpaMKOB, UCIOJIb30BaHUE (YHKUUN A peUIeHHs 3aaad U3 APYrux
y4eOHBIX MPEAMETOB U PEAIbHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTH4YE€CKUM aHaJIN30M, TaK U
C pelleHueM ypaBHeHU U HepaBeHCTB. [Ipu aToM Oosblioe BHUMaHKE yAemnseTcs: GOpMHPOBAHUIO
yYMEHHS BbIpaXaTb (opMyJaMu 3aBUCHMOCTH MEXK]Y Pa3jIMYHbIMH BETUYMHAMH, HCCIEI0BATH
MOJIy4eHHbIe (PYHKIIMHU, CTPOUTH UX Tpaduku. Marepual 3TOH coJiep>KaTeIbHON JIMHUN HalleJIeH
Ha pa3BUTHE YMEHHUM M HABBIKOB, MO3BOJIIOIIUX BbIpaXaTh 3aBUCUMOCTH MEX]ly BEJIMYMHAMU B
pasIuuHON (opMe: aHATUTHIECKOU, rpaduueckoil u cioBecHO. Ero m3ydeHue crocoOCTByeT
Pa3BUTHUIO ANTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHI0O U KOHKpETHU3aluH,
MCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxarenpHas nuHua «Hauana mMareMaTH4ecKoro aHajan3ay» IMO3BOJISET CYIIECTBEHHO
pacIIUPUTh KPYT KaK MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 3a/1a4, TOCTYMHBIX IIKOJbHUKAM, TaK
KaK y HHUX IOSBISETCS BO3MOXXHOCTh CTPOHUTH TpapUKU CIOKHBIX (DYHKIUH, OMpenensiTh HUX
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIYUCIATH IUIOMAI GUTryp U 0OBEMBI TeJ, HAXOAUTH
CKOPOCTHM U YCKOpPEeHHs TpoleccoB. JlaHHas cojaep)karenbHash JUHHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH MIOCTPOEHUS MATEMAaTHUYECKUX MOJIENIEN PEalIbHbIX CUTYAIIN, I03BOJIIET HAXOIUTh
Haujy4yliee penieHue B MPHUKIAJAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHMUYECKOTO aHaiu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hOopManbHO-JIOTHYECKOTO U KPEaTUBHOTO MBINIICHUS, (OPMHUPOBAHUIO YMEHMI pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTE€MAaTUKUM B HAayKe, TEXHUKE M HCKYCCTBE. YUalluecs Y3HAKT O
BBIJAIOIINUXCST Pe3yIbTaTax, MOJYYSHHBIX B XOJE Pa3BUTHs MAaTeMaTUKH KaK HAyKH, U 00 HX
aBTOpax.

CopepxatenbHO-MeTOAMYECKast TUHUS «MHOKECTBA U JIOTUKA» BKIIFOYAET B C€0s DIIEMEHTHI
TEOPUM MHOXKECTB U MATEMAaTUYECKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE IPEICTABICHUS
MIPOHU3BIBAIOT BECh KYPC MIKOJIBLHOW MAaTEMATHUKH U MPEAaraloT Hanboiee yHUBEPCAbHBIH S3bIK,
OOBEMHSIOMNI Bce pa3fellbl MaTeMAaTUKH U €€ TPUIIOKEHUH, OHU CBSA3BIBAIOT pa3HBIC
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MaTeMaTHYECKUE JUCLUUIUIMHBI U HUX IHPWIOKEHUs B eauHoe uenoe. [loaromy BakHO naTh
BO3MOXHOCTb  IIKOJIBHUKY IIOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN SA3BIK COBPEMEHHOMU
MaTEMaTHKU U UCIIOJIb30BaTh €0 JUIsl BBIPAXKEHUSI CBOMX MbICIIEH. [[pyruM BakKHBIM NPU3HAKOM
MaTeMaTHUKU KaK HayKd CcIeAyeT IpU3HaTb CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHUN U
CJIEZIOBAHUE OINPENEIEHHBIM IIPABUIAM IIOCTPOCHUS JOKA3aTENbCTB. 3HAKOMCTBO C JIEMEHTaMHU
MaTeMaTH4YEeCKOH JIOTUKM CIOCOOCTBYET pa3BUTHUIO JIOTUYECKOIO MBIIUIEHUS y4alluXxcs,
II03BOJISIET UM CTPOUTH CBOM PACCYKJIECHHS HA OCHOBE JIOTMUECKUX IPaBUJI, POPMHUPYET HABBIKU
KPUTHYECKOTO MBIILIJICHHUSL.

B kypce «Anrebpa m Hayama MaTeMaTHYEeCKOTO AaHAJIM3a» MPHUCYTCTBYIOT OCHOBEI
MaTeMaTHYEeCKOTO MOJETHPOBAHUSA, KOTOpPHIE IPHU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HAaBbIKOB ITOCTPOCHUS MOJIEIEHN peallbHbIX CUTYallMi, UCCIEA0BAHUS ATUX MOJEIEH ¢ OMOIIbIO
anmaparta anreOpbl U MaTEeMaTUYECKOTO aHalu3a, UHTEPIPETAlMd IMOJIYYEHHBIX pPE3yIbTaTOB.
Takne 3agaHus BILIETEHBI B KaXAbIA U3 pa3aenoB [IporpamMel, MOCKOJIBKY BECh MaTeprai Kypca
LIMPOKO UCHOJIB3YETCS JUIsl pelIeHUs TPUKIaIHbIX 3a/1a4. [Ipu pereHnn peaibHbIX MPaKTHYeCKUX
3aJad  ydalquecs pPa3BUBAIOT HAOMIOAATENBHOCTh, YMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIb30BaTh aHAJIOTHMI0, 0000IaTh M KOHKPETHU3HPOBATh MpPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHUS TNPHUKIAJHBIX 337ad OpraHU3yeTcsl B
Ipolecce U3y4eHns Bcex TeM Kypca «Anredpa U Hauala MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YUEGHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHoMmy miaHy B 10 —11 kmaccax m3yuaercst yueOHbIH Kypc «Anrebpa u
Havajia MaTeMaTHYECKOTO aHAJIN3a», KOTOPBIH BKITFOYAET B ce0sI CIIEAYIONNE OCHOBHBIC pa3/IeITbl
conepkanus: «Hucna v BBIYUCIECHUA», «YPABHEHUS] U HEPAaBEHCTBA», «OYHKIUHU U TPAPUKUY,
«Havana MmareMaTH4YeCKOTO aHaln3a», «MHOKECTBA U JJOTHKAY.

B Y4eOHOoM mutane Ha u3ydeHue yriayOnEHHOTO Kypca anreOpbl M Hadal MaTeMaTHYECKOTO
ananu3a B 10—11 kmaccax oTBOAUTCS HE MEeHee 4 YICOHBIX YacOB B HEJIENIO B TEUCHUE KaXKJIOTO
roja oOy4eHwus1, BCEro 3a jiBa rojia ooyueHuss — He MeHee 280 yueOHBIX 4acoB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA VYYEBHOI'O TIPEIMETA
«AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

OcBoeHue ydye6HOro npeamera «Anredpa U Hadana MaTeMaTUYECKOTO aHAIN3a» JIOJDKHO
oOecrieunBaTh JOCTHKEHHUE HAa YPOBHE CPEHEr0 0011ero 00pa30BaHus CIEAYIOIUX TUYHOCTHBIX,
MeTanpeIMEeTHbIX U MPeMETHbIX 00pa30BaTENIbHBIX PE3Y/IbTATOB:

JINMYHOCTHBIE PE3YJIbTATHI

JIMYyHOCTHBIE pE3yJAbTaThl OCBOCHMS IpOrpamMMbl ydyeOHOro mnpeamera «MaTeMaTHKa»
XapaKTepU3YIOTCA:

I'pax1aHCKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKON MNO3MLMU OOydaromerocss Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOIO OOILIEeCTBa, MPEACTABICHUEM O MAaTEeMAaTHYECKUX OCHOBaX
(YHKIMOHMPOBAHUS DPA3JIMUHBIX CTPYKTYp, SBJICHUH, HOpOLENYp TIpakJaHCKOro oOIiecTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMU HHCTUTYTaMU B
COOTBETCTBUH C UX QYHKLUUSAMHU 1 HA3HAUEHUEM.

IlaTprOTHYECKOE BOCIUTAHUE:

Cc(OPMHUPOBAHHOCTBIO POCCUUCKOM I'paXkJaHCKON HIEHTUYHOCTH, YBRXKEHUS K MPOILIOMY U
HACTOSIILEMY POCCUMCKOW MAaTeMaTHKH, IEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSM POCCUMCKUX
MaTEMaTHUKOB U POCCUICKON MaTEMAaTHYECKOM IIKOJIBI, K MCIOIb30BAaHUIO ITUX JOCTHKEHHUH B
JPYruxX HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIMUTAHUE:!
OCO3HAHMEM JYXOBHBIX LEHHOCTEH pOCCUIICKOro Hapojaa; Cc(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJCHMS, CBA3aHHOIO C MPAaKTUYECKUM IPUMEHEHUEM
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JOCTHKEHUM HAyKd U JESTEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOHYHMBOTO OYIYIIETO.

OCTETUYECKOE BOCIUTAHUE:

ACTETUYECKUM  OTHOIIEHHEM K MHpPY, BKJIKOYas OICTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajgad, pELICHWH, pacCyKICHHH; BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM aClleKTaM pa3IMYHbIX BUIOB UCKYCCTBA.

Pu3NYEeCcKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS TPUMEHATh MATEMaTHYECKHIE 3HAHNS B HHTEPECcax 3I0pPOBOTO
n Oe3omacHOro oOpasa >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITUN U OTIbIXA, PEryJsipHas pU3ndecKkasi akTUBHOCTB);
(U3NIECKOTO COBEPIICHCTBOBAHUS MPH 3aHATHIX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe BocuuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM LIEHHOCTH TPYAOIIOOUS; NHTEPECOM K PA3IUYHBIM
chepaM npodeccnoHaNTbHOU JESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ NMPUII0KEHUSIMHU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BbIOOP Oyaylieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIE IUJIaHbl; TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeéMaTUYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSHKEHUN BCEH )KM3HU; TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PELICHUH
MPaKTUYECKUX 3a7a4 MaTeMaTH4eCKOW HAalpaBJIEHHOCTH.

OKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO SKOJIOTUYECKON KyJIbTYphl, MOHUMAHUEM BIHUSHHUS COLUAIBHO-
SKOHOMMYECKUX TMPOILIECCOB Ha COCTOSHUE NPHUPOJHOM M COLMAIBHOW Cpelibl, OCO3HAHUEM
rII00aTBPHOTO  XapakTepa  JKOJIOTMUECKUX  MpoOieM; OpueHTalued Ha  I[pUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3aj1ad B 00JacTU OKpYXalollel cpefbl, MiIaHupOBaHUs
ITOCTYIIKOB U OLICHKH UX BO3MO>KHBIX TIOCIIEACTBUMN JUISI OKPY/KAIOIIEN CPE/IbI.

LleHHOCTH Hay4YHOIO MO3HAHUSL:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, MTOHUMAaHUEM MaTeMaTHUYeCKO HayKu Kak cgepbl
YEJIOBEYECKOMN NEATEeIbHOCTHU, 3TANOB €€ Pa3BUTH M 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIM3ALINY;
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKHN U MATEMATHYECKOM KyJIbTYPOIl KaK CPEACTBOM ITO3HAHMS MUPA;
TFOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO U UCCIEN0BATENIbCKYIO I€ATEIbHOCTh UHINBUIYaIbHO
U B TpYyIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHbie pe3yabTaTbl OCBOSHHUS MPOrpaMMbl ydeOHOTO npeaMera «MareMaTuka
XapaKTEepU3YIOTCSl  OBJIQJICHUEM  VHUBEPCANbHLIMU  NOZHABAMENbHBIMU  OelicCBUAMU,
VHUBEPCAbHLIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU, VHUBEPCANbHLIMU PeZYyIANUGHBIMU
oeticmeusMu.

1) Vhusepcanvnvie noznasamenvhvie oeticmsus, obecneuusarom Gopmuposanue 6a3oevix
KOZHUMUBHBIX npoyeccos obyuarowuxcs (0csoeHue Memooos NOZHAHUS OKPYICAIOUwe20 Mupd,
npUMeHeHUe 02UYEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHuil pabomams ¢ ungopmayuei).

ba3zoBble lornyeckue AeNcTBUS:

® BHISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKKM MATEMAaTUYECKUX OOBEKTOB,
MOHATUHM, OTHOWIEHUH MEXIy MOHATUAMHU; (QOPMYIUPOBATH ONPEAEIECHUS  MOHSATHIA;
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(UKALMK, OCHOBaHUA i 0000IIeHHs U
CPaBHEHHUs, KpUTEPUU TPOBOAMMOIO aHAIIN3A;

® BOCIIPHMHUMATh, (HOPMYIMpPOBaTh W MPeoOpa30BBIBATh CYXKAEHUS: YTBEPIUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHbIE, YACTHBIE U 00I1E; YCIOBHBIE;

® BBIBIATH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEYHrs B (akTax,
TaHHBIX, HAONIOACHUAX W  YTBEPXKICHHUSAX;, TNpeiaraTh KPUTEPUU JUIS  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

& JIeNlaTh BBIBOJBI C UCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JECIYKTUBHBIX M WHIYKTHUBHBIX
YMO3aK/IIOUE€HNH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;




® IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMATUICCKHIX YTBEPKICHHM (TIPSIMbIE U
OT TPOTHUBHOTO), BBICTPAUBATh APTYMEHTAIMIO, MPHUBOIUTH TMPUMEPHI W KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXICHHUS U BBIBO/JIBI,

e BHIOMpaTh CHOCOO pemieHus: yuyeOHOW 3amadd (CpaBHUBATH HECKOJIHKO BapHAHTOB
pelieHus, BBIOMpaTh HamboJiee TMOAXOANIMK ¢ Y4ETOM CaMOCTOSTEIBHO BBIICJICHHBIX
KpUTEPUEB).

Bba3oBrie MCCIeN0BaATEIbCKIE ICHCTBHUS:

® UCIIOJIb30BAaTh  BOMPOCHI  KaK  HCCICNOBATCIIbCKHA ~ WHCTPYMEHT  ITO3HAHUS;
(hopMyIUpOBaTh BONIPOCHI, GPUKCHUPYIOIIUE MPOTUBOPEUNE, MPOOIeMy, YCTAaHABINBATh HCKOMOE U
JTaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBAThH CBOO TMO3HIIUIO, MHEHUE;

® IIPOBOJMTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIICIOBAHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHYeCKOTO OOBCKTa, SIBIICHUS, IPOIECCA, BBISBICHUIO
3aBUCHMOCTEH MEXTy 00bEKTaMH, SBJICHHUSIMH, ITPOIIECCaMU;

® CaMOCTOSTEIIEHO (OPMYITHPOBATHL 0O0OIIEHUS M BEIBOJIBI 10 PE3YJITATaM IIPOBEICHHOTO
HAOJTIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
00001IEeHHNI];

® IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAKIKE BBIIBUTATh MPEATIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PaboTa ¢ naopmaImeii:

® BBISBJIATH AePUIMTH HHOOPMAIIHHY, TAaHHBIX, HEOOXOAMMBIX IS OTBETA HA BOIPOC U JUIS
pelICHUS 3a/1a4H;

e BEIOMpaTh WHQPOPMAIMIO W3 HCTOYHWKOB pPa3jIMYHBIX THIIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTH3UpPOBAaTh W HMHTEPIPETUPOBATH HMHMOOPMAIMIO PA3IUYHBIX BHUAOB H  (HopM
MIPEJICTABJICHHS;

® CTPYKTYypUpOBaTh HWHQPOPMAIUIO, TPEJACTaBIATH €€ B  pa3IMYHBIX  (hopmax,
WUTIOCTPUPOBATH TpadUICCKH;

® OIICHMBATh HAJAGKHOCTh HWH(GOPMAIMU IO CAMOCTOSATEIBHO C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvle KOMMyHUKamueHwle Oeticmaus, 00ecnedusarom chopmuposanHocnmo
COYUANBLHBIX HABLIKOS 00YUAIOUWUXCSL.

Oowenue:

® BOCIPHHUMATh M (HOPMYJIUPOBATH CYXICHHUS B COOTBETCTBUHU C YCJIOBHSMH U IEISAMHU
OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHUCHBMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS 110 XO/1y PEUICHHUS 3a/1a41, KOMMEHTUPOBATH MOJYUYCHHBIN PE3yJIbTaT;

® B X0J/ic 0OCYXJICHUS 33J]aBaTh BOIPOCHI TI0 CYIIECTBY OOCYKIAaeMOHN TEMBI, MPOOJIEMBI,
pelraeMoi 3ajauu, BBICKAa3bIBaTh WJCH, HAICJICHHBIC HA IOMCK PEIICHHUS;, COMOCTaBJISATh CBOU
CYXJICHHsI C CYXJCHUSIMH JPYrMX YYACTHHKOB JUAJIOTa, OOHAPY)KUBATh PAa3]IM4YMe U CXOJCTBO
MO3UIIMIA; B KOPPEKTHOH popMe GOpMyITUpOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHIS,

® TIPE/CTABIISITh PE3YIbTAThl PEIICHUS 3aJa4M, SKCICPUMEHTA, WCCIICIOBAHMS, MMPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BHICTYIUICHHSI C YIETOM 3ajau Mpe3eHTAIMU U 0COOEHHOCTeN
ayJTUTOPHUH.

COoTpyIHUYECTBO:

® NIOHMMATh M UCHOJBH30BAThH MPEUMYIIECTBA KOMAHIHON U UHIUBUAYAIBHON pabOThI MpU
pelieHnd y4eOHBIX 3a/a4; MPUHUMATh I€Ib COBMECTHOM JESTeNhbHOCTH, IUIaHUPOBATh
OpPraHHU3aII0 COBMECTHOW pabOThl, pacmpeneniarTh BUAbl paboT, AOroBapuBaThHCS, OOCYKIATh
MIPOLIECC M Pe3yNbTaT paboThl; 0000IIaTh MHEHHUS HECKOIBKUX JIOICH;

® y4acTBOBATh B IPYMIOBHIX (hopMax paboThI (00CYKIeHUSI, 0OMEH MHEHUSMHU, KMO3TOBBIC
IITYPMBD» U T.11.); BBITIOJIHATH CBOKO YaCTh paOOTHI U KOOPAMHUPOBATH CBOU ACUCTBHUS C APYTUMU
YJieHaMd KOMAaHJbI; OIICHHBATh KAueCTBO CBOETO BKJIaJa B OOIIMN TPOAYKT MO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.
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3) Yuusepcanvnvie  pecynamuenvie  Oeiicmsus,  obecneuusarom — Gopmuposanie

CMBICTIOBbIX YCMAHOB0K U HCUSHEHHBIX HABbIKOE IUYHOCTIU.

Camoopranusanus:

® COCTaBIIAATH IUIaH, allTOPUTM pEIICHUsS 33/Ja4d, BBHIOMPATh CHOCOO pEHIeHHS C YyIETOM
HUMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaThb U KOPPEKTUPOBATH
BapHAHTHI PEUICHUN C Y4ETOM HOBOM MH(OpPMAITHH.

CaMOKOHTpOJIb:

® BJIa/IETh HABBIKAMU NIO3HABATENIbHOM peduIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX AEHCTBUN
U MBICIHTENBHBIX TIPOIIECCOB, WX peE3yJbTAaTOB; BIAAETh CIIOCOOAMH  CaMONPOBEPKH,
CaMOKOHTPOJISl IPOIIECCA U PE3Y/IbTaTa PELIEHUSI MaTEMAaTUYECKOH 3a/1auH;

® [IpEeIBUJETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPH PELIEHUH 3a7aud, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yjbTaTa I€IM U YCIOBUSAM, OOBSACHATH MPUYUHBI
JOCTHKEHUS WJIM HETOCTHXKEHUS PE3y/IbTaTOB JAESTENIbHOCTH, HAXOUTh OMIMOKY, 1aBaTh OLICHKY
MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHBI

10 kaacce
YucJia 1 BBIYUCJICHUA

e (CB000AHO ONEPUPOBATH MOHATUAMU: PALTUOHATILHOE YHCIIO, OECKOHEUHAas epuoIndecKas
npoOb, TPOLEHTH; HMppalMOHAIbHOE  YHCJIO; MHOXECTBa  PAllMOHAIBHBIX U
JNeHUCTBUTENBHBIX YHCEN; MOy b IEHCTBUTEIHHOIO YHCIIA.

o [IpumeHsATH qPOOH U MIPOLEHTHI IS PELLICHUS IPUKIATHBIX 3a/1a4 U3 PA3IUYHBIX OTpaciiel
3HAHUM U peaIbHOM JKU3HH.

e [lpumensaTs npuOMMHKEHHBIE BBIYMUCICHUS, MpPaBUiIa OKPYIJICHUS, MPUKUAKY U OLEHKY
pe3ysibTaTa BBIUMCICHUN.

e (CB000AHO oOmEpUPOBaTH MOHITHEM: CTENEHb C IEJbIM I0Ka3aTejaeM; HCIOJIb30BaTh
MOAXOIAUTYI0 (pOpMY 3amucH NeHCTBUTENbHBIX YUCEN Ui PEIICHUS MPAKTUYECKHUX 3a]1a4
U TIPEJICTaBICHUS TaHHbBIX.

e (CB000AHO ONIEPUPOBATH MOHATHEM: apU(PMETUYECKII KOPEHb HATYPaJIbHOM CTENEHH.

e (CB000AHO ONEPUPOBATH MOHATHEM: CTENEHb C PAIMOHAIBHBIM MOKa3aTelleM.

e (CB000AHO OmepupoBaTh MOHATHUSIMHU: JOTapu(M YHUCIA; JECITUYHBIE U HATypalbHbIE
Jorapu@mel.

e (CB000OAHO OMEPUPOBATH MOHATUSMU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC YUCIOBOTO
apryMeHra.

e  OnepupoBarh NOHATUIMH: APKCUHYC, APKKOCUHYC U APKTAHT€HC YUCIOBOIO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

e C(CpBoOogHO omepupoBaThb MOHATUSMHU:  TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCHUIIBHBIE YPABHEHUS U YPABHEHUA-CIICACTBUSA; PABHOCUIIbHBIE HEPABEHCTBA.

e [IpuMeHsATH pa3nuUyHblE METOJbl PEIIEHUS PALMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX
YPaBHEHUH; IPUMEHATH METOJ UHTEPBAJIOB [UIs PELIECHUS HEPABEHCTB.

e (CB00OIHO ONMEPHPOBATH MOHATUAMHU: MHOTOWIEH OT OJHOM MEPEMEHHOW; MHOTOYJIEH C
HeNbIMH KO3(h(GUIIMEeHTaMH, KOPHH MHOTOWIEHA; MPUMEHSTH JIeJIeHHe MHOTOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u reopemy Buera nis pemenus 3agad.

e C(CBo0oaHO omepupoBaTh MOHATUAMHU: CHCTEMa JIMHEWHBIX YpaBHEHHH, MaTpula,
OTPEAEIUTENDb MAaTPULBI 2 X 2 ¥ €ro reéOMETPUUECKUI CMBICIT; MCIIOJIb30BaTh CBOMCTBA
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omnpenenuTenss 2 X 2 Juis BBIYMCIEHUS €ro 3HA4Y€HUs, IPUMEHSTh ONPEACIUTEIN s
peuieHuss CUCTEMBI JIMHEHHBIX YPAaBHEHMH; MOJEIUPOBATh pealbHbIE CUTyallUH C
IIOMOIIIBI0 CHUCTEMBI JIMHEMHBIX YpPAaBHEHMH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJCIN C
IIOMOIIIBIO MAaTPULL U ONIPEACIIUTENICH, HHTEPIPETUPOBATD ITOJYYCHHBINA PE3YJIbTAT.
Hcnonb3oBaTh cBOMCTBA IEUCTBUIN C KOPHSAMU AJIs1 IPe0Opa30BaHuUs BbIPAXKECHUM.
BoinonHATe  npeoOpa3oBaHMsI YMCIOBBIX BBIPQKEHMM, COJEpXKAIUX CTENEHU C
palMOHAIBHBIM [T0KA3aTEJIEM.

Hcnonw3oBark cBocTBa JorapudmMoOB uis  TpeoOpa3oBaHus  Jorapu(pMUUIECKUX
BBIPAXKCHUM.

CBoOOHO  omepupoBaTh  MOHSATHSMHU:  WpPpAlMOHAIBHBIC,  TOKAa3aTelbHbIE |
Jorapu(MUUECKUe YpaBHEHMsI; HAXOJIUTh HX PEIICHHS C TMOMOIIBI0 PaBHOCHJIBHBIX
MIEPEXO0I0B WIH OCYIIECTBIISAA IPOBEPKY KOPHEN.

[IpuMeHsT  OCHOBHBIE  TpUTOHOMETpHYeckHe (OopMynabl Uil  npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU.

CB0OOOJIHO oOmepupoBaTh MNOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHHE; NPHUMEHSTH
HeoOXonuMble (GOpMyJbl S PEHIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUM.

MonenpoBaTh peajqbHbIE CHUTyalldd Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHs, HEPABCHCTBA IO YCIOBHUIO 3aJa4d, MCCIENOBATh IMOCTPOCHHBIE MOJAEIH C
UCIOJIb30BAHUEM allllapara ajareopsl.

DyHKIUHN U TPadUKH

CB0OOJIHO omepupoBaTh MOHATUSAMU: (DYHKIIHS, CIOCOOBI 3aAaHUs (PYHKIUHU; B3aUMHO
oOpatHble  (QyHKIMHM, KOMIO3WIMsa (QyHKkOwi; rpaduk (QYHKIUH, BBITIOJTHATH
aJIeMeHTapHbIe TpeoOpa3oBanus rpaduKoB HYHKITUH.

CBoOOIHO omepHpoBaTh MOHATUSAMHU: O0JACTh OMpEIeNeHUs U MHOXKECTBO 3HAUYECHUU
GbyHKIMY, HYTU QYHKIUHU, TPOMEXYTKH 3HAKOMOCTOSHCTBA.

CB0oOOIHO OmepupoBaTh MOHATUAMU: YETHBIE U HEUETHbIE (DYHKIUU, NMEPUOTUUYECKHE
(GYHKIMH, TPOMEKYTKHM MOHOTOHHOCTU ()YHKIIMHM, MAaKCUMYMbl I MUHUMYMbI ()YHKIIHH,
HauOoJbIlIee U HAaMEHbIIee 3HaueHre (QYHKIIMN Ha TPOMEKYTKE.

CBoOOIHO omepupoBaTh MOHATHSAMH: CTeleHHas (YHKIHS C HaTypaJlbHBIM U LIEJIbIM
rokasareseM, rpaQuk CTeneHHONW (YHKIHMHM C HATypalbHBIM U LEJIbIM IOKa3aTeleM;
rpadguk KOpHS N-0if cTemeHW Kak (YHKIUUM OOpaTHOM CTENEeHH C HaTypallbHbIM
MOKa3aTesieM.

OnepupoBaTh MOHATHAMH: JUHEHHAs, KBaJapaTuyHas U JIpOOHO-IHMHEWHas (GYHKINH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MOCTPOCHHUE UX TPAPHUKOB.

CB0oOOIHO omepupoBaTh MOHATHAMHU: MMOKa3aTelbHas U Jorapugmuueckas QyHKINU, UX
CBOMCTBA U IrpapUKH; UCTIONH30BATh UX TPAPHUKHU AJISl PEIICHUSI YPABHEHUIA.

CBOOOIHO OMEpUPOBATH MOHATUSIMH: TPUTOHOMETPUYECKAST OKPYKHOCTh, OIpEJIEIeHHE
TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa.

Ucnonb3oBate rpaduku GyHKIUNA A UCCIEAOBAaHUS MPOIIECCOB M 3aBHCUMOCTEH MpU
peleHnH 3aJady M3 JPYTHX Y4eOHbIX NPEIMETOB M peaJbHOM >KU3HHU; BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEX/1y BETMUYUHAMH.

Hagana MmaTeMaTHY€CKOI0 aHAJIH3a

CBO60,[[HO ONCpUpOBaATh MOHATUAMMU: apI/I(I)MCTI/I‘{eCKaH U TCOMCTPUYCCKas Mporpeccus,
OCCKOHEUHO Y6LIBaIOH_Ia$I reoMeTpruICCKasa MMporpeccusi; JIMHEVHBIN U SKCIIOHESHIIHAIbHBIN
pocT, (I)OpMy.]'Ia CJIOKHBIX IMPOUCHTOB; UMETh IIPECTABJICHUC O KOHCTAHTC €.
Hcnons30BaTh MporpeCcCruu i pCiCcHUA peajibHbIX 3a/1da4 ITPUKIIATHOT'O XapaKTepa.
CBO60,Z[HO ONCpHUpPOBATH  NOHATUAMMU! nociacaoBarCiIbHOCTD, CIIOCOOBI 3aaHuA
HOCHG,Z[OB&TCHLHOCTCI‘;I, MOHOTOHHBIC U OI'PAHUYCHHBIC IMOCJICA0BATCIIbHOCTHU,; IIOHNUMATDH
OCHOBBI 3apOKACHUA MATEMATUYCCKOT'O aHAJIN34a KaK aHalIn3a OCCKOHEYHO MaJIbIX.



CB000HO OmepUpOBaATh MOHATUSAMH: HENPEPBIBHBIC (DYHKIIMHM; TOUKH pa3pbiBa rpaduka
GyHKIMHT; aCUMIITOTHI TpaduKa GYHKIUH.

CB00OHO omepUpoBaTh MOHATHEM: (DYHKIHMS, HENpephIBHAS Ha OTPE3KE; HMPUMEHSTH
CBOMCTBA HETIPEPBIBHBIX (PYHKIMH U1 peLICHUS 3a/1a4.

CB0oOOHO omepupoBaTh MOHATHAMHU: IIepBas W BTOpas TMPOU3BOAHBIC (YHKIIHH,
KacaTenbHast K rpaduky QpyHKIIH.

BbruncnsaTe NpOM3BOJHBIE CYMMBI, IPOM3BENEHHUS, YAaCTHOTO M KOMIIO3UIUHU JIBYX
(GyHKIMI; 3HATH POU3BOAHBIC AIIEMEHTAPHBIX ()YHKIIHH.

Hcnonb3oBaTh reoMeTpuyecKuil U GU3NUYECKUI CMBICI IPOM3BOJHOM /s pEILICHUS 3aa4.

MHo:xecTBa M JIOTHKA

CB00OTHO ONIEpPUPOBATH MOHATHSIMH: MHOKECTBO, ONl€pally HaJl MHOKECTBaMH.
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllIapar JUisl OMIMCAHMS PEaIbHBIX IPOLIECCOB
U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX Y4eOHBIX TPEIMETOB.

CB0OOZHO omepupoBaTh MNOHATUSMH: OIPENEIECHUE, TEOPEMa, YpaBHEHHE-CIIEICTBUE,
CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, J0Ka3aTeIbCTBO, PAaBHOCWIIBHBIE YpaBHEHUS U
HEPABCHCTBA.

11 kiaace
YucJia 1 BBIYUCJICHUA

CBOOOJTHO oOmepupoBaTh MOHATUSMHU: HATypalbHOE M LEJI0€ YHUCIO0, MHOXECTBa
HaTypaJIbHbIX U LEJbIX YHCEN; UCTIOIb30BaTh MPU3HAKU AeTuMocTy Henbix uncen, HOJ u
HOK naTypanbsHBIX 9MCen U1 pelIeHNs 3a1a4, IPUMEHATh Aroput™ EBKInaa.
CB0OO1HO OTIEpUPOBATH MOHATHUEM OCTATKa [0 MOAYIIIO; 3alMChIBATh HATYpaJIbHbBIE YHCIa
B Pa3JIMYHBIX NO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS.

CB0OOIHO OTEepUpOBaTh MOHITHIMH: KOMIUIEKCHOE YHCIO ¥ MHOKECTBO KOMIUIEKCHBIX
YHcell; NMPECTaBIATh KOMIUIEKCHBbIE YHCla B alreOpanyeckoil ¥ TPUrOHOMETPUUYECKOMN
(dhopme, BBIMOTHATH apu(hMETUUECKHE OTIepaIlii ¢ HUIMU U M300paykaTh Ha KOOPAUHATHOM
MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA

CBoOomHO  omepupoBaTh  MOHATHSAMH:  UppalMOHAaJbHBIC,  IOKa3aTelbHbIE U
norapu(MUUecKue HEpPaBEHCTBA; HAXOJUTh UX PELIECHUS C IMOMOIIbIO PaBHOCHIIBHBIX
MIEePEX0/I0B.

Ocy1iecTBiATh 0TOOP KOPHEH MPH pEelIeHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS.
CBOOOJIHO oOmepUpoBaTh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; HPHUMEHSTH
HeoOxonuMmble GOpMyJbl A7 PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
HEPaBEHCTB.

CB0OOTHO OTIEpUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB;
PaBHOCHJIbHBIE CHCTEMBbl U CHUCTEMBI-CIEJICTBUS; HAXOIUTh PEIICHUS CHUCTEMBbl U
COBOKYITHOCTEH palliOHaTbHBIX, UPPALMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUYECKIX
ypaBHEHUI U HEPABEHCTB.

Pemars panuoHanbHble, HppalMOHANBHBIE, T[OKa3aTelbHbIE, JOrapudMUUYEcKue U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEpKAIllNe MOYJIU U MTapaMeTpBbI.
[IpumensTh rpaduueckrue METO b A7 pelIeHUs YpaBHEHUH U HEPABEHCTB, a TAKXKe 3a/1a4
C apaMeTpaMH.

MonenupoBaTh peanbHbIE CHUTyalldd Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh IOCTPOCHHbIE
MOJENM C HCIIOJIb30BAHMEM armapara aiureOpbl, HHTEPIPETUPOBATH IOTYUEHHBIH
pe3ynbTar.

DyHKUUH U TPaPUKHU



e Crpouth rpaduku KOMIO3UIMHA (HYHKIUH C TOMOIIBIO JIEMEHTAPHOTO MCCIEIOBAHUS U
CBOMCTB KOMITO3UIMH JBYX ()YHKIIHIA.

e CrpouTh TEOMETpPHUYECKHE OOpa3bl ypaBHEHWH W HEPABEHCTB HAa KOOPIMHATHOM
TUIOCKOCTH.

e CB00OIHO ONIEPUPOBATH MOHATUAMU: TPAPUKHA TPUTOHOMETPUUECKUX (PYHKITHIH.

e [IpumeHsATH QYHKIMH I MOJCITUPOBAHUS U CCIIEIOBAHHS PEATHHBIX IPOIIECCOB.

Hayana maTeMaTH4ecKOro aHajin3a

e lcnonp3oBaTh MNPOU3BOMHYIO [UIS HCCIENOBAaHUS (YHKIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI.

e HaxonuTh HanOoJbIICe U HAMMEHBIIIEE 3HAUeHNUS (DYHKIIMK HENPEPHIBHOW Ha OTPE3KE.

e lcnonp30BaTh MPOU3BOJHYIO ISl HAXOXKACHUSI HAWIYUIIETO PEIISHUs B MPHUKIAIHBIX, B
TOM YHCIIE COIMAbHO-DKOHOMHUYECKHX, 3a/adax, IS OIpPENeNeHUs CKOPOCTH H
YCKOpEHUs TpoIiiecca, 3aJaHHoro GopMyIlion uiu rpaduKom.

e (CB00OAHO oOmNepuUpoBaTh MOHATUSMU: [EpPBOOOpa3Has, OMNPEIENEHHBIM HHTETpan;
HaXOJIUTh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIIMI M BEIYUACIATH HHTETpal 1o Gopmyie
Herorona—JleitOuuna.

e HaxomuTh muomany miockux Guryp u 00bEMBI T ¢ TOMOIIBIO0 MHTETpaa.

e lmerp mpencTaBieHHE O MAaTeMaTHYECKOM MOJISTUPOBAHUH HAa TPUMEPE COCTABIICHHS
g depeHInaIbHbIX YpaBHEHUH.

e Pemrars mpukiIagHBIe 3371294, B TOM YUCIIE COIMATBHO-DKOHOMHYECKOTO M (PU3NIECKOTO
XapakTepa, CpeJICTBAMH MaTEMaTHYECKOTO aHAIIN3a.

COJEPKAHHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHMUA)

10 knacc
Yucsa v BIYUCTIEHUS

Pannonanpubie yncna. OOBIKHOBEHHBIE U ACCATUYHBIE OPOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauueckue apoou. [Ipumenenue npo6eil U MPOLEHTOB A PelIeHus MPUKIaIHbIX 3a/1a4 U3
Pa3IMYHBIX OTpaciel 3HaHUW U peabHOU KU3HHU.

JleiicTBuTenpHble yKcia. ParyoHanbHble M UppalMOHANIbHBIE uKcla. ApudMeTudyeckue
ONIepalMK C JEUCTBUTEIBbHBIMU 4YMCIaMUA. MOJynb NEHCTBUTENBHOIO YHUCIA U €r0 CBOMCTBA.
[IpuOmmkE€HHbIE BBIUMCICHMS, TMpaBUia OKPYIJICHHs, MNPUKHUIKA M OLIEHKa pe3yibTara
BBIUUCIICHUH.

Crenenp ¢ 1ienbpiM nokaszatesneMm. bunom Herotona. Mcnonbs3oBanue noaxosmieit hopmbl
3alUCH ACUCTBUTEIbHBIX YHCEIT JUISl pELIEHUs IPAKTUUECKHX 3a/1a4 U IIPEICTABICHUS TaHHbIX.

Apudmernueckuil KOpeHb HATYPAIbHON CTENICHU U €r0 CBOMCTRA.

Crenenb ¢ panuMOHAJIbHBIM II0OKAa3aTeleM U €€ CBOMCTBA; CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTeseM.

Jlorapudm uucna. Cpoiicta orapudma. JlecsTHUHbIE U HaTypallbHbIE TOTapu(MBbI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHI€HC YHUCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TpeoOpa3oBaHUS. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHMS U YpaBHEHUs-ClIeACTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OcCHOBHBIE METOJIBI PEIIECHUS LENbIX U IPOOHO-pAlMOHANBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorouseHsl OT OJHOM MepeMeHHOH. /leeHne MHOroujieHa Ha MHOTOYJIEH ¢ ocTaTkoM. Teopema
be3y. MHorounensl ¢ nensiMu Kodgpunenramu. Teopema Buera.

[IpeoOpazoBaHMs YUCIOBBIX BRIPAKEHHH, COIEPIKAIINX CTETICHH U KOPHH.

Uppanmonansubie ypaBHeHUs.. OCHOBHBIE METObI PEILICHHS UPPAIMOHAIBHBIX YPABHEHUH.

[Toka3zarenbHble ypaBHeHUsA. OCHOBHbBIE METO/IbI PEUIEHUS MOKA3aTEIbHBIX YPAaBHEHU.

[IpeoOpazoBanme BEIpaKEHUH, COAEPKAIUX JTOTAPHPMBI.
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Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI pEIICHUS JIOrapu(pMUYECKUX
YPaBHEHUH.

OcHoBHBIE TpHUroHOMeTpHUeckue (opmynbl. IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX
BBIpaXXCHUH. Perienne TpuroHoMeTpu4eCcKux ypaBHEHHMN.

Pemrenne cucreM JIMHEHWHBIX ypaBHEHMM. MaTpuiia CHUCTEMbl JIMHEWHBIX YpPaBHEHUM.
Onpenenurens MaTpullpl 2X2, €ro IeOMETPUYECKUH CMBICI M CBOMCTBA; BBIUMCIEHHUE €ro
3HA4YCHMs], IPUMEHEHNE ONPENCIIUTENS U1 PEIICHNs CUCTEMBI JIMHEHHBIX ypaBHEHMU. Pemenue
MIPUKIIAJHBIX 3a/1a4 C ITOMOIIBK CUCTEMBI JIMHEWHBIX ypaBHEHHU. McciienoBanne nocTpoeHHOM
MOJIENH € IOMOIIBIO MAaTPUL] U ONIPEACIUTEICH.

ITocTpoeHne MaTeMaTUYECKUX MOJEIEH pealbHOM CUTyalluH C IMOMOLIBIO YPABHEHUU H
HepaBeHCTB. [I[puMeHeHNe ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a1a4 U 3a1a4
U3 pa3IU4HbIX 00JacTel HAyKU U pealibHOM JKU3HU.

DyHKIUHN U TPaGUKU

OyHkuus, crnocoObl 3amaHus ¢GyHKuMH. B3auMHo oOpatnble ¢yHkiuu. Kommosunus
¢byuakuuil. I'paduk pynkunn. DnemeHTapHble IpeodpazoBaHus rpadukoB GyHKIUI.

Ob6nacTb onpezneneHuss U MHOXeCTBO 3HaueHul ¢yHkuuu. Hynu dynxnuu. [pomexyrku
3HaKonocTostHCTBAa. UETHble M Heu€THble QyHKuuU. [lepumommueckue ¢yHkuuu. IIpomexyrku
MOHOTOHHOCTH (QYHKUMH. MakcumMymbl 1 MUHUMYMBI (QyHKIuu. Hanbosnblee n HanMeHblee
3HaueHUs (QYHKIMU Ha TPOMEKYTKE.

Jluneiinas, kBagpaTU4IHas U APOOHO-TUHEHHAS QYHKIIUU. DIEMEHTaApPHOE HCCIICOBAHUE U
MIOCTPOEHUE UX IPAPHUKOB.

CrenenHas (QyHKIMS C HATypadbHBIM M IENBIM MOKa3aTeneMm. EE cBoiicTBa u rpaduk.
CpoiictBa U rpaduk KOpHsS N-0i cTenmeHW Kak (PyHKIUU OOpaTHOM CTENEHU C HaTypalbHbIM
[OKa3aTeseM.

[TokazarenpHas u norapudmuyeckas GpyHKIMHM, UX CBOKCTBa U rpaduku. Vcmoas3oBanue
rpa¢ukoB PYHKIMI AJIs pelIeHUs] ypaBHCHUM.

Tpuronomerpuueckass OKpYXKHOCTb, OINpEACICHUE TPUTOHOMETPUYECKUX (DYHKUIUN
YHUCJIOBOI'O ApryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEaJbHBIX IMpolieccax U sBIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Havana maTteMaTH4ecKoro aHajam3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS MOCIE0BATeIbHOCTEH. MeTo1 MaTeMaTHuYeCcKOoM
MHIYKOUU. MOHOTOHHBIE U OTpaHUYEHHBIE IOCIIEIOBATEIBLHOCTH. VICTOpHS BO3HHUKHOBEHUS
MaTeMaTHYeCKOro aHAIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas U TeoMeTpuueckas — mnporpeccur.  beckoHeuno  yObIBaromias
reoMerpuueckas mporpeccusi. Cymma 0eCKOHEYHO yOBIBAIOIIEH T'€OMETPUUYECKOM MPOrpecCuu.
JIuHelHbII W SKCHOHEHIMaNbHBIA pocT. Ywucno e. dopMmyna CIOXKHBIX IPOLEHTOB.
Hcnonp3oBanue nporpeccuu JUisi pelieHus pealibHbIX 3aa4 PUKIIaJHOTO XapaKTepa.

HenpepriBHbie hyHKIMM U UX cBoiicTBa. TOUkU pa3pbiBa. ACUMITOTHI IPaQUKOB PYHKIUH.
CpoiicTBa (hyHKIMIT HEMPEpHIBHBIX Ha OTpe3ke. MeToa MHTEPBAJIOB Ui PEIICHUS HEPABEHCTB.
[IpuMmeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIIMM JUIsI pEIICHUS 3a/1a4.

IlepBas u BTOpas nmpousBojaHble pyHKIMU. OnpeneneHne, reoMeTpudeckuii U pU3nIecKuii
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTeabHOH K rpaduky QyHKIUH.

IIpousBoaHbIe aneMeHTapHbIX QyHKIMHA. [Ipor3BogHAS CyMMBI, TPOU3BEAEHUS, YACTHOTO U
KOMIO3ULIUU (PYHKIIHH.

MHo:KecTBa M JIOTHKA

MHoXxecTBO, onepanuu HajJ MHOXKECTBAMHU M MX CBOMcTBa. [(unarpammsl Ditnepa—BenHa.
[IpuMeHeHNEe TEOPETUKO-MHOXKECTBEHHOIO ammapara Uil ONUCAaHUS pPEaJbHBIX INPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOICTBO MaTEMaTHUECKOT0 00BEKTA, CIIEACTBUE, JOKA3aTEIbCTBO,
PaBHOCHJIbHBIE YPABHEHUS.
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11 kiaace

Yucsia 1 BBIYUCIEHUS

Hatypanbnblie u nenslie uncna. [Ipumenenue npusHakoB aenumoctu nenbix uncen, HO u
HOK, ocrarkoB no moayinto, anroputMa EBkiinja 11 penieHus 3a1a4 B LEJIbIX YUCIax.

KommuiekcHpie umcna. AnreOpawueckass W TpUTOHOMETpUYeckas (OpMBI  3armucH
KOMIIJIEKCHOTO yucia. ApupMeTHUecKue onepalyuyu ¢ KOMIUIEKCHBIMH unciaamu. M3o0paxenue
KOMIUJIEKCHBIX YHCEN Ha KOOPAMHATHOM miockocTh. Popmyna Myaspa. KopHu N-oii crenenu u3
KOMIUIEKCHOTO 4Yucna. [IpruMeHeHne KOMIUIEKCHBIX 4YHCEN Ui pelieHus (Uu3ndeckux u
reOMETPUUYECKUX 3a/1a4.

YpaBHeHUs] U HePaBEHCTBA

Cucrema u COBOKYITHOCTh YPaBHEHHMH M HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI -
ciencTBys. PaBHOCUIIBHBIE HEPABEHCTBA.

OTO0p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHHM C TOMOIIBIO TPUTOHOMETPUUECKON
OKPYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHbIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UpPaIlIOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX, HPPAIUOHATIBHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TApaMETPAMH.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHYECKHUX 3ajad U
3ala4 M3 pazNUYHbIX oOnacTedl HayKd U peajbHOW >KHU3HHM, HHTEPHpEeTanusl MOJIy4eHHBIX
pe3ynbTaTOB.

DOyHKUUM U rpaduku

I'padux xommoszurnuu (yakuumid. 'eomerpudeckue oOpa3bl ypaBHEHH W HEPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPadUKH.

I'paduaeckue MeTo b perieHUs1 ypaBHEHU 1 HepaBeHCTB. [ padudeckre MeToO b1 peleHUs
3a/1a4 ¢ mapameTpaMmH.

Ucnonb3oBanue rpadukoB (QYHKUMUNA A8 UCCIEAOBAHUS MPOLECCOB U 3aBHCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX IPEIMETOB U pealbHON KU3HMU.
Havana maTteMaTn4ecKkoro aHajimsa

[IpumeHeHne NpOU3BOAHON K UCCIENTOBAHUIO (PYHKUIUNA HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenrne HaubobIIero 1 HaMMEHbBILIEro 3HaYeHU I HeMPepbIBHOM (PYHKIIMU Ha OTPE3Ke.

[IpuMeHeHre NPOU3BOAHOW Ui HAXOXKIACHUS HAWIYYIIEro PELIEHUs B MPUKIAJHBIX
3a/layax, s ONpeJeNieHUusT CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJaHHOro (opMynoil wiu
rpaguKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. I[lepBooOpasHble 3IEeMEHTapHBIX
¢byukuwmii. [IpaBuia HaxoXkAeHUS TIEPBOOOPA3HBIX.

Huterpan. ['eomerpudeckuii CMbICII MHTErpana. Beraucienue onpenenéHHOro nHTerpaia
o ¢opmyne Herorona—Jleitbuua.

[Ipumenenne wHTErpana Uid HAXOXKIEHUS IUIOMAAeH TUIOCKUX GUryp u o00bEMOB
F€OMETPUUECKUX TEJ.

[Ipumeps! pemenuit nuddepeHaTbHBIX YpaBHEHHH. MaTemaTHueckoe MOAETUPOBaHUE
pEaNbHBIX MPOLIECCOB C MOMOIIBIO AU PepeHIINATHHBIX YPaBHEHUN .
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TEMATHYECKOE IIJIAHUPOBAHHUE YYEBHOT' O KYPCA
(110 TOJIAM OBYYEHMUS)

10 xiacc (140 yacoB)

Ha3Banue pa3nena
(koTMYECTBO YacoOB)

OcHOBHOE
pasjaeia (TeMbl)

CoacpiKaHue

OcHoOBHBIE BH/IBI eATEJIbHOCTH
00yyarImXxcs

MHOXeCTBO

e CTBUTEIIHLHBIX
YHCe]L.
MHOTOYJIEHEI.
ParmmmonansabIe
YpaBHEHUS U
HEpPaBEHCTBA.
CucTeMbl JTMHEHHBIX
YpaBHEHUU

(28 )

MHOK€eCTBO, oOmnepauuu Haj
MHO’KE€CTBAMH U UX CBOMCTBA.
Huarpammel Diinepa—BenHna.

[IpumeHeHne TEOPETUKO-
MHO>XECTBEHHOT'O  ammapara
JUTS peIlIeHus 3a1a4.
PanmonanbHbIC quCIIa.
OOBLIKHOBEHHEIE u
NECSITUYHBIE npobu,
MPOLECHTBHI, OECKOHEYHEIE
TIEPUOANIECCKIE Ipoowu.
[Ipumenenne  nmpobeit  u
MPOIIEHTOB IS PEUIeHUs
MPUKIIQTHBIX 3a/1a4.
JlericTBUTEbHBIE YHCIa.
Panmonanbueie u
HpparioHAIbHBIC YHpca.
ApubdmMernueckne ornepanuu
C NEUCTBUTEILHBIMU
YHCIIaMHU. Moaynb
JIEMCTBUTEIHHOTO YHCJIa U €ro
cBoiictBa.  [IpuOmmkéHHbBIC
BBIYMCIICHHS, MpaBuiIa
OKpYIJICHHS, TPHUKUIKA U
OlLleHKa pe3ynbTara
BBIYMCIICHHI.

OCHOBHBIE METOJIbI PEIICHUS
LETBIX u JIpoOHO-
palMoOHAIbHBIX YPAaBHEHUH U
HEpPaBEHCTB. MHOTOYJIEHBI OT
OJTHOU TIepeMeHHou. Jlenenue
MHOI'OYJIEcHa Ha MHOTOWIECH C

ocrarkomM. Teopema besy.
MHorouniessl ¢ LEJIBIMU
kodpdurmentamu. Teopema
Buera.

Pewrenue cucrem JIMHEUHBIX
ypaBHeHUH. MaTpuna
CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens
MaTpulbl 2X2, ero
T€OMETPUYECKHUM CMBICIT U
CBOMCTBA; BBIYUCIICHUE €TO
3HAYEHMs; IPUMEHEHUE

Hcnouab30BaTh TEOPETUKO-
MHO’KECTBEHHBIN anmnapar JIst
OIHCAHUS XOJ1a PELICHUS
MaTeMaTHUECKHUX 3aJ]a4, a TAKKe
pEATBHBIX MPOLECCOB U SIBJICHUI.
OnepupoBaTb NOHATHIIMM:
palMoHaIbHOE YHUCI0, OECKOHEUHAs
nepuoanueckasi 1poob, MPOIECHTHI;
HMPPALMOHAIIBHOE U IEUCTBUTEIILHOE
YUCIIO; MOTYJb IEUCTBUTEIIBHOTO
YHCJIa; HCMOJIb30BATh 3TH ITOHITHS
MIpY MPOBEJICHUH PACCYKICHUHN U
JI0Ka3aTeNbCTB, MPUMEHATH JpOoOH U
MPOUEHTHI JUIsl PEIICHUS
MPUKIAJIHBIX 3a/1a4 U3 PA3IMYHbIX
oTpacJiel 3HaHUW U peaJbHOU

KU3HH.

Hcnoan3oBath MPUOIKEHHBIE
BBIUMCIICHUS, TIPaBWJIA OKPYIJICHUS,
NPUKUIKY M OLEHKY pe3yjbTara
BBIYHCIICHH.

IIpuMeHATH  pa3MyHBIE METOJIbI
peIICHUsT parMOHAIBHBIX U JPOOHO-
pallMOHAIBHBIX YPAaBHEHUH; a TaKXKe
METOJI MHTEPBAJIOB ISl PEUICHUS
HEpPABEHCTB.

OnepupoBaTh NOHATHSIMH
MHOTOWIEH OT OJTHOM MTePEMEHHO,
€ro KOpHU; NPUMEHSTH JICJICHUE
MHOT'OYJIEHA Ha MHOTOYJICH C
0CTaTKoM, TeopeMy besy u Teopemy
Buera quis pemenus 3agad.
OnepupoBarh NMOHATHSIMU.
CHCTeMa JIMHEWHBIX  ypPaBHEHUM,
MaTpula, ONPEAEIUTENb MATPULIBI.
Hcnoan3oBarh CBOlMCTBA
omnpenenuTens 2X2 nnas BBIYUCICHUS
ero 3HAYEHMUS, NPUMEHATH
OIpEAEIUTENN JIst penieHus
CHCTEMBI JIMHENHBIX YPAaBHEHUN.
MogaeanpoBaTh peaibHbIe CUTyallUU
C IOMOIIbI0 CUCTEMBI JIMHEHHBIX
YpaBHEHUH, HCCJIEI0BATH
IIOCTPOEHHBIE MOJIEH C IOMOUIBIO




OIIPENETUTEINS IS PELICHUS
CHUCTEMBI JIMHENHBIX
ypaBHeHUH. Perienune
MPUKIAAHBIX 3a7a4 C
IIOMOILIBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUN

MAaTpHI] U ONPEIEIUTEIIEH,
HHTEPNPETUPOBATH MOJTYYCHHBIN
pe3yabpTaT

@OyHKUMU U TpadUKHU.
Crenennast GyHKITUSA
C LIEJIBIM [10Ka3aTelleM
(12 9)

OyHKIHSI, CIIOCOOBI 3aJTaHUS
¢bynkuuu. BzaumHo oOpatHbie
¢dbysakun. Kommosumms
¢bynkuuit. 'paduk GyHKImn.
DnemMeHTapHbIe
npeoOpa3oBaHusl rpapUKoOB
(byHKIMH.

O6nacth onpeneneHus u
MHO>KECTBO 3HAYEHU I
¢byukuun. Hynu pyaxoum.
[IpomexyTku
3HAKOIOCTOSIHCTBA. YETHBIE U
HEYETHBIE QYHKIIMH.
[Tepuognueckue GyHKIIAN.
[TpoMekyTKM MOHOTOHHOCTH
¢GbyHKIMH. MakcuMyMBbl U
MHUHAMYMBI () YHKITUH.
Haubonsiiee u HaumeHslee
3Ha4YeHHE (PYHKITUU Ha
MIPOMEXKYTKE.

Jluneiinas, kBajgpaTU4yHas U
IpOOHO-JIMHEWHAs ~ (PYyHKIUH.
DJIEeMEHTapHOE HCCIIEIOBAHUE
U MIOCTPOCHHE IPaPUKOB ITUX

GbyHKIIHH.
Crenednb C EJIBIM
ITOKa3aTeJIEM. Bunom
Hrrorona.
Crenennas byHKIUSA c
HaTypaJlbHBIM U IIEJIBIM

nokasareiieM. E€ cBoiicTBa u
rpadguk

OnepupoBaTh NOHATUSMH:
GyHKIHSI, CIIOCOOBI 3a1aHuUs
(GyHKIIUN; B3aUMHO OOpaTHBIE
(GyHKIIUN, KOMIO3HUIUS QYHKITHH,
rpaduk GyHKIUHU, 00JIaCTh
OTIpEJICIICHNUS] 1 MHOYKECTBO 3HAUYCHUH
GyHKUMH, HYIU QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas1, KBalpaTU4Has1, IpOOHO-
JWHEWHas U cTereHHas yHKIHH.

BbINOJHATH 3IIEMEHTapHbIE
npeoOpa3oBaHUs rpadukos
GyHKIUI.

3HATh U yMeTh /I0Ka3bIBaTh
YETHOCTh WM HEYETHOCTh (PYHKIINH,
MEePUOUYHOCTE QYHKITNN, HAXOAUTH
MIPOMEXKYTKA MOHOTOHHOCTH
GbyHKIMH, MAKCUMYMBI I MUHUMYMBbI
GyHKIIMY, HanOOJIbIIIEE U
HauMeHbIIee 3HaYeHNe QYHKIIMU Ha
IIPOMEXKYTKE.

DopmMyJHpPOBATH U
WJIIOCTPUPOBATH rpaduyeckun
CBOICTBA JIMHEWHOM, KBaAPATUYHOM,
JIpOOHO-JIMHEWHOW U CTENEHHOM
GYHKITUH.

BoipaxkaTthb hopmynamu
3aBUCUMOCTH MEXIY BEITUUMHAMMU.
3HaTh onpeesieHHe U CBOMCTBA
CTEIEHU C LEJbIM [T0KA3aTENEM;
MOAXOIAIIYI0 (hOPMY 3aITUCH
JICACTBUTEIIbHBIX YUCET JJIA
pelIeHus: MPakTUYECKHUX 3a/1a4 U
MIPEACTABJICHUS JAHHBIX

ApubMeTnuecKuit ApudmMernueckuit KopeHb | @opmyMpoOBaTh, 3alUCBIBATHL B
KOpPEHb N-OM CTENIEHU. | HATYPaJIbHOW CTEIEHU U €ro | CAMBOJIMYECKOU ¢opme u
UppaunonansHbie CBOICTBA. HCIIOJIb30BaTh CBOKCTBA KOPHS N-O#
YpaBHEHUS [IpeoOpa3oBaHusi YHCIOBBIX | CTETIEHU JIIISE npeoOpazoBaHus
(18 9) BBIPAKECHU, COJIEPIKAILMX | BBIPAXKEHUM.
CTEIIEHU U KOPHH. HaxoauTthb peLieHust
HppaunonanbHeie MPPAlMOHAIIBHBIX  YpaBHEHUH  C
YpaBHEHMUSL. OCHOBHBIE | TOMOILbIO PABHOCHJIBHBIX IIEPEX0/I0B
METObI pELIEHHUs | UM OCYILLECTBIISAA IPOBEPKY KOPHEH.
HpPaLMOHAIBHBIX Ctpoursb rpaduk GyHKIHH KOPHS N-
ypaBHeHMH. PaBHOCWIIBHBIE | OF CTemeHM Kak oOpaTHOM Juis
TEePEXO0 bl B peleHun
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UppaIOHAIBHBIX
YpaBHEHUH.

CBoiicTBa 1 TpaduK KOpHS N-
O crenmeHW Kak (QYHKIUU
oOpaTHOM CTCTICHH c
HATYpPAJIbHBIM ITOKA3aTelIeM

(YHKIIMM CTENEeHH C HaTypaJlbHBIM
[10Ka3aTeIeM

[TokazarenbHast Crenenp ¢ panuoHaIbHBIM | DOPMYJIHPOBATH onpejaeieHue
byHKIHS. II0OKA3aTeJIeM U €€ CBOMCTBA. | CTEIICHH c palvOHaIbHBIM
[TokazarenbHbIE [TokazarenpHas QyHKIUA, €€ | MOKa3aTeIIEeM.
ypaBHEHUSA CBOMCTBA U rpaduk. | BeimomHATh npeoOpazoBaHus
(10 v) Hcnonp3oBanue rpaduKa | YMCIOBBIX BBIPAXKCHUH, COAECPIKALIIX
GyHKIMM  JUIsL  pElIeHMs | CTEeNEeHU c palMOHATILHBIM
YpaBHEHUH. MOKAa3aTeIIEM.
IloxazarenpHble ypaBHeHHs. | Mcnoaib3oBaTh UG poBbIe pecypcbl
OCHOBHbBIE METOJIbl PELICHUS | IS IIOCTPOEHHUS rpaduka
MOKa3aTeIbHbIX YPaBHEHUN MO0Ka3aTeIbHON (QYHKIIMU U U3YUCHUS
€€ CBOMCTB.
HaxoauTs pemenus
MTOKA3aTENbHBIX YPaBHEHUN
Jlorapudmuueckas Jlorapudm yucna. Cpoiictea | JlaBath onpenesienue sorapupma
GbyHKIMS. norapudma. JlecsiTuunsie u YHClia; AECATUYHOTO U HaTypallbHOTO
Jlorapudmuueckue HaTypaJIbHbIE JIOrapu(MBbI. norapudma. Ucnoab3oBaTtb
YpaBHEHUSA [IpeobpazoBanue BhIpaKEHUH, | CBOMCTBA JIOTapU(PMOB 117151
(18 9) coJiepKaItux Joraprudmel. npeoOpazoBaHus JIOTapUPMUIECKUX
Jlorapudmudeckas GyHKIUSA, | BRIPAKECHUH.
e€ cBolicTBa U rpaduk. CtpouTtsh rpaduk orapuPmMudecKoit
Hcnonws3oBanne rpaduka GYHKIIMM KaK 0OpaTHOM K
GyHKLIUU 11 peleHust NO0Ka3aTeIbHON U UCIIOIb30BATh
YpaBHEHUH. CBOMCTBA JIOTapU(PMHUIECKOI
Jlorapupmuueckue (GYHKLIUY JUIs peleHus 3a/1a4.
ypaBHeHUs. OCHOBHBbIE Haxoautb peLeHus
METO/Ibl peIICHUs Jorapu(MHUUECKUX  YpaBHEHMH ¢
JOrapupMHUUECKIX HOMOILBIO PABHOCUJIBHBIX [IEPEX0I0B
ypaBHeHMH. PaBHOCHIIBHBIE WIN OCYLIECTBIISIS IPOBEPKY KOPHEH
IIepexo0/ibl B pelIEHUH
J0rapupMHUUECKIX
YPaBHEHUM.
Tpuronomerpuueckue | CuHyc, KOCUHYC, TAHT€HC U JlaBaTh omnpeaeeHHus CUHYCa,
BBIPAXKECHUS Y| KOTaHT€HC YUCIOBOTO KOCHHYCa, TAHI€HCA U KOTaHT€Hca
ypaBHEHHUS aprymeHTa. ApKCUHYC, YHCIOBOIO apryMEeHTa; a TAKKe
(22 9) aApPKKOCHUHYC M apKTaHI€HC apKcHHyca, apKKOCUHYCa U

YHCIOBOTO apryMeHTa.
Tpuronomerpuueckas
OKPYXXHOCTb, OIIpe/IeTICHHE
TPUTOHOMETPHUUYECKUX
(YHKIHI 4UCIOBOTO
apryMeHTa.

OcHoBHbIE
TPUTOHOMETPHUUYECKHE
¢dopmynsl. [IpeobpazoBanue
TPUTOHOMETPHUUYECKUX
BbIpakeHuil. Pemenue

apKTaHTeHCa YUCIIa.
IpumensTh OCHOBHBIC
TPUTOHOMETPHUYECKHE (POPMYIBI ISt
npeoOpa3oBaHus
TPUTOHOMETPHUUYCCKHUX BBIPAKEHHIH.

IIpumeHaTH bopmyIibl
TPUTOHOMETPUM AN pEIICHHUS
OCHOBHBIX THUIIOB

TPUTOHOMETPUUECKUX YpaBHEHUI
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TPUTOHOMETPUYECKUX

YpaBHEHUU
ITocnenoBarensHocTH | IlocinenoBarenpHOCTH, OnepupoBarth NOHATHAMM:
U TIPOTPECCUH crocoObl 3a7aHus MOCTIeI0BATEIbHOCTD, CTIOCOOBI
(10 ) HOCJIEZI0BATEIbHOCTEH. 3a/1aHus MOCJIEZIOBATEIbHOCTEN;
Merton MaTeMaTH4YECKOM MOHOTOHHBIE W OTPaHUYECHHBIE
UHAYKUUU. MOHOTOHHBIE U MIOCJIEZIOBATEIbHOCTH; HCCJIeJ0BATH
OTpaHUYEHHBIE MOCJIEZIOBATEIbHOCTU Ha
I0CJIEZI0BATEIBHOCTH. MOHOTOHHOCTb U OTPAaHUYEHHOCTb.
Wcropus ananuza [TosyuaTth IpeJICTaBIECHNE 00
OECKOHEYHO MaJIbIX. OCHOBHBIX uaesIx aHaJM3a
Apudmernueckas U | OECKOHEUHO MaJIbIX.
reoMerpuueckas nporpeccuu. | Jlaparh onpejaeleHue
beckoneuno yObIBatomiasi | apupMeTuuecKoil U reoMeTpuIecKon
reoMeTpHuyuecKas IpOrpeccusi. | MpOTPECCHH.
CymmMma o6eckonevHo | Jloka3piBaTh CBOMCTBA
yOBIBaroI1el reoMeTpuyecKoil | apuMeTnyeckol 1 reoMeTpruuecKon
nporpeccuu. JIMHEHHBI W | POTPECCHH, HaxXOAUTb  CyMMY
AKCMOHEHIIHAbHBIN POCT. | WIEHOB IPOTPECCUH, a TAKKE CYMMY
UYucro e. YWIEHOB OECKOHEYHO YyObIBaromien
dopmyna CJIOKHBIX | TEOMETPUYECKOIN TPOTrPECCUH.
npoueHtoB. Hcnosb3zoBanue | Ucnmosb30BaTh  mporpeccu  Juist
MpOrpeccuu JJisi  PEUIeHUs | peuieHus 3a/1a4 MIPUKIAIHOTO
peanbHbIX 3ajad | XapakTep.
MIPUKIIAJHOTO XapakTepa IIpumenssTe  QopMydy  CIIOXKHBIX
IPOLIEHTOB Ui pElIeHHs 3a7ad u3
peasbHON MPAKTUKU
HenpepoiBHbie HenpepriBabie dhyHKIMN 1 X | OnepupoBaTh TMOHSITUSAMMU
GyHKIUY. cBoiictBa. Touka paspeiBa. | GyHKLUS HENpPEpbIBHAs Ha OTpE3Ke,
IIpounsBoaHas AcuMITOTHI rpaduKoB | TOUKA pa3pblBa (PyHKLIMHU, aCUMITOTA
(20 9) GbyHKIIHA. CgoiicTBa | rpaduka QyHKIHH.

(GYHKIMI  HENpepbIBHBIX Ha
oTpe3ke. MeToa HMHTEpBaJIOB
JUIsL  PEIICHUs] HEPaBEHCTB.
[Ipumenenue CBOMCTB
HENpPEepBIBHBIX (DYHKIUN 115
pelieHus 3aay.

IlepBas u BTOpas
MPOU3BOIHBIE (DYHKIUH.
Onpenenenue,
F€OMETPUUECKHUI 1
¢bu3nveckuit CMbICI
IIPOU3BOJHON. YpaBHEHHE
KacaTeJabHOU K TpauKy
¢byHKINN.

IIpounsBoaHbIe
3JIEMEHTapHbBIX QYHKIUH.
[IpousBoHas CyMMBl,
IIPOU3BEICHHUS, YACTHOTO U
KOMIO3ULUHU QYHKIMH

IIpruMeHSATH CBOMCTBA HEMPEPBIBHBIX
GbyHKUMIA U1 perieHus 3aaay.

OnepupoBaTh NOHATUSIMU: TIEpBas
U BTOpas MpPOU3BOJHBbIE (DYHKIUU;

MOHUMATh buznueckuit u
FEOMETPUYECKHIA CMBICT
MIPOU3BOTHOM; 3aMKChIBaTh

YPaBHEHHUE KacaTEJIbHOM.
BeruncasaTe NPOU3BOAHBIE CYMMBI,
IIPOU3BENCHNUS, YACTHOIO U CIIOKHOU
GyHKIUH.

H3yuyarnb IIPOU3BOHBIC
3NIEMEHTapHBIX QYHKLUH.
Hcnosb30BaTh IeOMETPUYECKUN U
¢u3uyeckuil CMBICT POM3BOJHOU
JUIS peLieHUs 3a1a4
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[ToBTOpEHME,
0000111eHNE,
CUCTEMaTHU3aIUs
3HaHUH (2 u)

OcHOBHBIE TIOHATHS Kypca
anreopsI u Hayva
MaTteMaTtndeckoro aHanusa 10
Kjacca, 0000111EHIE 51
CHCTEMAaTH3aINs 3HAHUH

IIpuMeHATH OCHOBHBIC MOHSTHSI
Kypca anreOpbl u Hayal
MaTeMaTHYecKOro  aHaimu3a Ui

pelIeHus 3aa4 U3 pealbHON )KU3HU U
JPYrUX IKOJBHBIX IPEIMETOB

11 knacc (140 yacoB)

Ha3Banue pa3nena

(koTMYECTBO YacoOB)

OcHoBHOe coepikaHue
pasjaeia (TeMbl)

OcHOBHBIE BHIBI JIeSITeIbHOCTH
00yyarImxcs

HccnenoBanue [Ipumenenue npousBogHoN | CTpoUTH rpaguk  KOMIIO3ULIUU
(GyHKIMM ¢ TOMONIbIO | K HccaeloBaHU0 (DYyHKIUHN | QyHKIUN ¢ TOMOUIBIO 3JIEMEHTAPHOTO
MIPOU3BOTHOM Ha MOHOTOHHOCTb U | UCCIIENOBAHUS u CBOMCTB
(24 9) JKcTpeMyMbl. HaxoxkzaeHue | KOMIO3UIUH.
HauOOJIBIIIETO u | CTpouTh TreoMeTpuueckrue o0Opasbl
HauMEHBIIIETO 3HAYEHMS | ypaBHEHUN W HEPAaBEHCTB  Ha
HENpephIBHOW (YHKIMH Ha | KOOPIAMHATHOW MJIOCKOCTH.
OTpE3KE. Hcnoub30BaTh POU3BOAHYIO  JUIS
[IpuMeHeHre NpPOM3BOIHOMN | MCCIEAOBaHUS byHKIMH Ha
JUISt HaX0XJECHUS | MOHOTOHHOCTb U DKCTPEMYMBI;
HAaWIYy4lllero pelIeHus B | HAXOAUTH HaubosbIIee u
MPUKIAIHBIX 3ajadyax, MAJs | HAaMMEHblIee 3HadeHus  (QYHKIHUU
OTIpEJIeNIEHUs CKOPOCTU U | HEMPEPHIBHOU Ha OTPE3KE;
YCKOPEHUS nporecca, | Ctpouts Tpaduku  GyHKOHH  Ha
3aJaHHOrO (GOpPMYJION WIN | OCHOBaHUU IIPOBEIEHHOTO
rpaguKoM. HCCIIeI0BaHUSI.
Komnozurus ¢dbyakui. | Mcnmoab3oBaTh  MPOW3BOIHYIO IS
I'eomerpuueckue  0oOpasbl | HAXOXKACHUS HAWIy4IIEro PEHICHUs B
YPAaBHEHUI M HEPABEHCTB HA | MPUKJIAJHBIX, B TOM YUCIIE COLUAIBHO-
KOOPJAMHATHOM IUIOCKOCTH 9KOHOMMYECKHUX, 3a/1a4ax, UL
OIIPENEIICHUsI CKOPOCTU M YCKOPEHHUS
npoiiecca, 3aJaHHoro opmynoi uiu
rpauKoM.
ITosy4yaTs NpeACTABJICHHE 0
IIPUMECHEHUH IIPOU3BOTHOM B
pa3IMYHBIX OTPaCIIAX 3HAHUHI
IlepBooOpa3nas u | IlepBooOpazHas, ocHOBHOE | OnmepHpOBaTH MOHSATHIMU:
UHTErpal CBOMCTBO IEpBOOOpPA3HBIX. | IEPBOOOpa3Hast U ONpEIeIEHHbIN
(12 9) [TepBooOpa3HbIe uHTerpai. HaxoauTs repBooOpasHbie
JIEMEHTAPHBIX  (YHKUUH. | 3JI€eMEHTapHbIX QYHKIUH U BBIYUCIATh
[IpaBuna HaXOXKJeHUs | uHTerpai mno gopmyne Herorona —
epBOOOPA3HBIX. JleiiOHM1A.
Wnterpan. I'eomerpuueckuii | HaxoauTe miomaay miockux Guryp u
CMBICT UHTerpaia. | 00bEMBI TeN c MIOMOIIIBIO
Boruncnenune OTIPENEIIEHHOTO UHTErpaJa.
OTPENEIIEHHOTO HHTErpana | 3HAKOMHUTBCH C MaTEMaTHYECKUM
no ¢opmyne HpioTOHaA- | MOJETUPOBAHUEM Ha IpuMepe
JleiiGHu1A. muddepeHnanbHbIX YpaBHEHUH.
[Ipumenenue unterpana i | loay4yars IIPEJICTaBICHNUE 0
HaX0XACHUS ionianen | 3Ha4eHUH BBEJICHUS MOHATHS

IUIOCKUX (GUryp u o0bEMOB

TCOMCTPHUYCCKUX TCII.

HHTCIrpajia B pa3BUTUN MATCMATUKU
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IIpumeps! perienui

mddepeHnnanbHbIX
YpaBHEHUM.
I'paduxu Tpuronomerpudeckue Hcnoab3oBath ugpoBbie pecypcesl
TPUTOHOMETPHUYECKUX | QYHKIMM, WX CBOMCTBA M | IJIsi HOCTPOCHUS TPAPHKOB
GbyHKIUH. rpaduKy. TPUTOHOMETPUUYECKUX (PYHKIIUU U
Tpuronomerpuueckue | OT60p KOPHEH | U3y4EeHUS UX CBOMCTB.
HEpaBEHCTBA TPUTOHOMETPUUECKUX Pematsb TPUTOHOMETPUUECKUE
(16 1) YPaBHEHUN C TIOMOIIBIO | yPaBHEHUS U OCYLIECTBISATH OTOOpP
TPUTOHOMETPUYECKOMN KOpHEH c IIOMOLBIO
OKPY>KHOCTH. TPUTOHOMETPUUECKON OKPYKHOCTH.
Pemenne IIpumeHnsTs bopMyIIbI
TPUTOHOMETPUUECKUX TPUTOHOMETPUH JUIS pelieHus
HEPaBEHCTB OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath nugpoBbie pecypebl
JUISL IOCTPOEHUSI M UCCIIEIOBAHUS
rpadukoB QyHKUIUN
Hppanmnonansusle, OcHoBHbIE MeTO1bI pemieHus | IIpuMeHsATh CBOKCTBA MOKA3aTEIbHON
MoKa3zaTeabHblE U MOKa3aTeIbHbIX u | u JorapupmMuyecko QyHKIMH K
morapudmuueckre Jorapu(pMHUUECKUX PEIIEeHUIO MOKa3aTeIbHBIX u
HEepaBeHCTB (24 1) HEpPABEHCTB. Jorapu(MUIECKIX HEPABEHCTB.
OcHoBHbIE MeTO 1Bl pemieHust | O00CHOBATH PaBHOCWJIBHOCTH
PPalMOHAIBHBIX IIEPEX0/I0B.
HEPABEHCTB. Pemate uppanuoHanbHbIe
I'papuueckue METO/BI | HEPABEHCTBA.
peleHust uppanvoHanbHblX, | Mcnoab3oBaTh rpaduyeckue METOIbl
ITOKa3aTEIbHBIX U | 1 CBOMCTBA BXOJMIIMX B YpaBHEHHUE
JorapuMUIECKIX WM HEPaBEHCTBO  (DyHKIMHA  Id
YPaBHEHUI U HEPABEHCTB pELICHUs 3a1a4H
KommnekcHele yncna | KoMiekcHeie yucia. | OnepupoBaTb NOHATHAMM:
(10 9) Anrebpandeckas U | KOMIIEKCHOE YHCIIO M1 MHOYKECTBO
TPUTOHOMETPHUECKAS KOMIIJICKCHBIX YHCE.
(bopMbl 3anucu | IIpeacraBisiTh KOMIUIEKCHBIE YHCTIA

KOMIIJIEKCHOTO YHCIIA.
Apudmernueckue onepanuu
C KOMIUIEKCHBIMU YHCIIaMH.
N3obpaxenue
KOMIUICKCHBIX ~ 4YHCelT Ha
KOOPJMHATHOM MIIOCKOCTH.
®opmyna Myaspa. Kopuu n-
on CTEIEHU u3
KOMILJIEKCHOTO YHUCIIa.
[IpuMeHeHre KOMILJIEKCHBIX
yucen JUTSt perieHus
¢bu3nyeckux u
r€OMETPUUECKHX 3a]1a4

B alireOpanyeckon u
TPUTOHOMETPHUECKOH popme.
BbINoJHATHL apupMeTUIECKue
onepalu ¢ HUMH.

HN300pamxkaTh KOMIUIEKCHBIE YMCIa Ha
KOOPJAUHATHOM MJIOCKOCTH.
I[Ipumensts popmyny MyaBpa u
MOJIy4aTh NPEJICTaBIEHNUE O KOPHSX N-
OH CTEIIEHU U3 KOMILIEKCHOTO YHUCIIa.
3HAKOMHUTBCS C IPUMEPAMU
MPUMEHEHHUSI KOMIUIEKCHBIX YHCEeIT JIst
pELIECHNS TEOMETPUYECKUX U
buznyeckux 3anad

HarypanbsHbie u
LIeJIbIE Yncia
(10 9)

HatypanbHble u  1emnble
qucla.
[Ipumenenue IIPU3HAKOB

JEIIMMOCTH IICNBIX YHCE],
HO/Jl u HOK, ocratkoB 110

Onepuposatb MOHATHAMMU:
HaTypaJibHOE M  LEI0€  4YHCIIO,
MHOYECTBO HaTYPAJIbHBIX YHCEIL.
Hcnoub30BaTh NPU3HAKH
JIENIMMOCTH LIEJIBIX YUCEN; OCTATKH 110
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MOTyJIIO, anropuTrMa
EBxinnna miisd pemenus 3aiaqd
B LEJIBIX YUCIIAX

moayito; HOJ[ u HOK natypanpHbIX
yrcer; anroput™ EBkimna ams
pelIeHus 3a1au.

3anuchIBaTh HaTypajJbHBIC 4YHCIA B
Pa3IMYHBIX TO3MLIUOHHBIX CHUCTEMax
CUHCIICHUS

Cucremsl Cucrema 1 COBOKYITHOCTh OnepupoBaTh NOHATHAMM: CUCTEMA
PALMOHAIBHEBIX, YpaBHECHUH. Y COBOKYITHOCTbh YPAaBHEHHUU U
MppaluOHAIbHBIX PaBHOCHIIBHBIE CHCTEMBI U | HEPABEHCTB; PELIEHUE CUCTEMBbI WU
MI0Ka3aTeIbHbIX U CUCTEMBbI-CJIEICTBUSI. COBOKYITHOCTH; PAaBHOCHJIbHBIE
norapupMUIECKUX OcCHOBHBIE METO/IbI CUCTEMBI U CUCTEMBbI-CIICACTBUSL.
YpaBHEHUU pPELIEHNS] CHCTEM U Haxoauts penieHust Cuctem u
(12 ) COBOKYITHOCTEM COBOKYITHOCTEM LIEJIBIX
paloHaIbHBIX, palMoHaIBHBIX, UPPALIUOHATBHBIX,
HppallOHAJIbHBIX, MO0Ka3aTeIbHbIX U JOrapu(PMUUECKUX
MOKa3aTeIbHbIX U YpaBHEHUI U HEPABEHCTB.
Jorapu(pMHUUECKux IIpuMeHsATH cUCTEMBI YPAaBHEHUH K
ypaBHEHUH. pEIIEeHNIO0 TEKCTOBBIX 3ajau U3
[Ipumenenune  ypaBHEHMH, | pa3aHM4HbIX 00JacTel 3HAHUN U
CUCTEM M HEPaBEHCTB K | peabHOM JKU3HH;
pElICHUI0 MaTeMaTUYeCKUX | HHTePNPeTHPOBATH NOJTydeHHbIE
3a/1a4 U 3a/1a4 U3 pa3IU4HbIX | PEeIIEeHHUS.
obnacreil Hayku U peanbHOl | Mcnmoab30BaTh UPPOBBIE pECYpChI
KU3HH, MHTEpIpETaLNs
MTOJTYYEHHBIX PE3YJIHTATOB
3amauu ¢ PanmonaneHEIC, BrioupaTh criocob pemeHus
rapameTpamu HMppaLMOHAIIBHEIE, palMOHANbHBIX, UPPALMOHAIBHBIX,
(16 9) MoKa3aTebHBIC, MOKa3aTeNbHBIX, JIOTAPUPMUICCKUX U
JgorapuMuueckue u TPUTOHOMETPUYECKUX YPAaBHEHUU U
TPUTOHOMETPUYECKHUE HEPaBEHCTB, COAECPKALIUX MOJIYJIU U
YpaBHEHUs, HEPABEHCTBA U | TapamMeTpbl
CUCTEMBI C MapaMeTPaMHU. IIpumeHnsaTh rpaduyeckue u
[TocTpoenue u AQHAJIUTUYECKUE METObI JJI pelIeHUs
UCCIIEI0BaHUE YpaBHEHUH u HEpPABEHCTB c
MaTEeMaTUYECKUX MOJEIIeH rapameTpamu, a Takke HCCIe0BaHue
peaNbHBIX CUTYALIHI C GbyHKIMI METO1aMU MaTEMaTHYECKOTO
MOMOILIbIO YPaBHEHHUI, aHaiImn3a.
CUCTEM ypaBHEHHI U Crpountsn U HCCJIeI0BATH
HEPaBEHCTB C [apaMeTpamMu | MaTEMaTUYECKUE MOJENHN PEeabHbIX
CUTyallUil C TOMOIIbIO YpPaBHEHUA,
HEPaBEHCTB U CHCTEM C IapaMeTpaMu
IToBTOpEHME, OcHoBHblE  MOHATHS U | MoaeaMpoBaTh pealibHbIE CUTYallUH
000011IeHHE, METOJIbI Kypca, 0000IIeHHe | Ha S3bIKe anreOphl, COCTABIASATH
CUCTEMaTHU3aIus Y CUCTEeMaTu3alus 3HaHUM BBIpa)XEHUS], YPaBHEHUSI, HEPABEHCTBA

3HaHui (16 1)

Y UX CUCTEMBI 10 YCIOBUIO 33Ja4uH,
HCCJICNO0BATH IIOCTPOEHHBIE MOJIEIH C
UCIOJIb30BAHUEM allllapaTa ajareopsl.
IpumeHaTH byHKIIH IE
MOJEIUPOBAaHUS W  HUCCIEIOBaHMS
pEAIbHBIX IIPOLIECCOB.

PemaTh npukiaaHblie 3aa4u, B TOM
YKCJIE COLMATbHO-9KOHOMHYECKOTO U
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(u3nuecKoro xapakrepa, CpeJCTBaMU
anreOpbl 1 MaTEMaTUYECKOTO aHAJIM3a

IHoypounoe niianupoBanue AJI'EBPA u Haya/ia MmaTeMaTH4ecKOro aHajmns3a,

10 kaace
No Jlama Tema ypoka
n/n | nan | ®axm
MHo:kecTBO AelicTBUTENbHBIX YKcesl. MHOrouwieHbl. PanuonajibHble ypaBHeHUs U
HepaBeHcTBa. CHcTeMbl JIHHEHBIX YPaBHeHHUil - 28 yacoB
1 MHO0%€eCTBO, OIepany HaJl MHOKECTBAMU U UX CBOMCTBA
2 Jnarpammel Diinepa - Benna
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO anmnapara Jijsl pelieHus
3a/1a4
4 PammonanbHble unciaa
5 OOBIKHOBEHHbBIE U JIECSITHUHBIE TPOOH
6 [TporieHTHI
7 beckoHeuHble epruoanyecKue 1poodu
8 [Ipumenenue npobeii ¥ MPOLEHTOB ISl pelIeHUs TPUKIIaTHBIX
3a/1a4
9 JleficTBUTENIbHBIC YUCIIa
10 PanmonanbHbpIe 1 MppalioHaIbHBIC YHCTIa
11 ApubdmMeTnueckue ornepaluu ¢ AeHCTBUTEILHBIMHU YHCIaMU
12 Moynb AeMCTBUTEIBLHOTO YKCIIa U €T0 CBOWCTBA
13 [TpuGn>kEHHBIC BEIYMCIICHHUS, TPABUIIA OKPYTIJICHHS
14 [Tpuknka v OlleHKa pe3yabTaTa BEIYMCICHUH
15 Konumponvnasa paooma Nel no meme «Payuonanvhule
ypaenenus u Hepagencmea. Cucmemol TUHEHHBIX YPAGHEHUIL
16 OCHOBHBIE METO/IbI PEIIEHUS 1IeJIbIX YpaBHEHUN
17 OcCHOBHBIE METO/IbI peIIeHUs] APOOHO-PAMOHATILHBIX YPAaBHEHUH
18 OcHOBHBIE METO/IbI PEILIEHUS 1eNIbIX U APOOHO-PAIlHOHATIBHBIX
HEPABEHCTB
19 MHorousieHsl OT OJJHOM NIepeMeHHOM. JlesieHre MHOTOUYJIEHa Ha
MHOTOUJIEH C OCTATKOM
20 Teopema besy
21 MHorouseHsl ¢ 1easiMu Koddduiimentamu. Teopema Buera
22 Pemenue cucreM TMHEWHBIX ypaBHEHUN
23 Martpuiia CUCTEMBbI JJMHEWHBIX ypaBHEHUN
24 Onpenenurens MaTpuLpl 2X2, €ro reOMETPUYECKUN CMBICT U
CBOMCTBA
25 Brrunicnienue 3HadeHus OnpeenuTens
26 [Ipumenenne onpeaenuTens s peHIeHUs] CUCTEMbI THHEHHBIX
ypaBHEHUH
27 Pemenne npukiaaHbIX 3324 ¢ TOMOIIBIO CHCTEMBbI TMHEHHBIX
ypaBHEHUN
28 Konmponvnas paooma Ne2 no meme «Muoscecmeo
deiicmeumenvruvix uucen. Muozounenor»

@yukuuu u rpapuku. CtenenHasi pyHKIus ¢ HeJbIM oKasarTejeM - 12 yacoB
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Crnioco6s1 3a1anus Gyakuy. BzanMHo oOpatHbie QYHKITUH.
Komnosunust GyHKImiA.

I'paduk Qynkimu. nemeHTapHbIe TPeoOpa3oBaHus rpaduKoB
byHKImiA

O06s1acTh ONpeAeIeH!s] U MHOYKECTBO 3HaUEHUH QyHKIIUU

Hynmu dyaxiun. [IpoMexxyTKu 3HaKOMTOCTOSTHCTBA

UYérneie n Heu€THbIe (yHKIMH. [leproamueckue GyHKInn

[exR K& NN IV)

[IpomexxyTkr MOHOTOHHOCTU (PyHKIMH. MaKkCUMYyMBbI U
MUHUMYMBI (PYHKITHH

\I

Haubospniee 1 HaumMeHblllee 3HaYeHHE PYHKIMU Ha TIPOMEXKYTKE

oo

Jluneiinast u kBagpaTuuHas QyHKIMH. DJIEMEHTapHOE
ucciieJoBaHue 1 rpaduku QyHKIUN

HpoOHo-nuHeliHas GyHKIIMU. DJIeMEeHTapHOE UCCIeI0OBaHUE U
rpaduk 3Tux QyHKUMH

10

CreneHs ¢ 1elbM TToKasareiaeM. buaom Herotona

11

CrenenHas QyHKIMS C HATypalbHBIM U II€JIbIM MTOKa3arTeneM. Eé
CBOMCTBA U rpaduk

Konumponvnasn paboma No3 no meme « Dynkyuu u zpagpuxuy

A

upmerun

YecKUM KO

eHb N-0ii creneHu. UppannonajibHblie ypaBHeHus - 18 yacos

Apudmernueckuil KOpeHb HATYpaJIbHOW CTENIEHH U €ro CBOMCTBa

[IpeoOpa3oBaHs YUCIOBBIX BRIPAXKEHHI, COIEPIKAIINX CTENIEHH

Brimecenne MHOXKATEITS H3-110/] 3HaKa KOpHA

Brecenne MHOKHUTEIIS 10 A 3HAK KOPH:

Coxkpaienue apo0eH, comepikalmx paadKaibl

[IpeobGpazoBanre npparmoHAITBHBIX BRIPAKEHUN

[ToBTOpeHme no TeMe «ApudmMeTHIecKuii KOpeHb N-HOW CTETICHU»

OINOO|OTB(W|IN| -

Konmponvnas paboma Ned no meme «Apughmemuueckuii Kopenn
N-oii cmenenu»

WppanmonaibHble ypaBHEHUS

10

O065acTh OMYCTUMBIX 3HAYCHUH UPPALIMOHAIBHOTO YpaBHEHUS

11

OCHOBHbBIE METO/IbI PEIICHUS] UPPAIIMOHATIbHBIX YPAaBHEHH

12

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELLICHUU UPPALIMOHATBHBIX
ypaBHEHUH

13

AJTOPUTM pellleHus] UpPAIlMOHATIbHBIX YPaBHEHUN

14

Pemenune uppanoHaibHbIX ypaBHEHUN

15

Pemenune nppanroHalbHBIX ypaBHEHUN

16

CoiicTBa u rpaduK KOpHs N-Oi CTENEeHH KaK PYHKIMHU 0OpaTHOU
CTETEeHH C HATYPaJbHBIM MOKa3aTeleM

17

[ToBTOpenue no Teme «MppanuoHanbHble ypaBHEHUS»

18

Koumponvnas paboma Ne5 no meme «HUppayuonanvhole
YPAasHeHUA»

Iloxka3arenbHas pynkuus. IlokasarenbHbie ypaBHeHnus - 10 yacos

Crernens ¢ pallMOHAJIbHBIM IMOKA3aTCJICM U e€ CBOlCTBa

ITokazaTenpHast pyHKIMS, €€ CBOMCTBA U rpaduk

Hcnonb3oBanue rpaduka QyHKIMN AJ1s peHIeHUs] ypaBHEHHH

IlokazarenbHbIe YPaBHCHUA

OcHOBHEIC MCTOAbI PCIICHUS ITOKA3aTCIbHBIX ypaBHCHI/IP'I

HpI/IBe)IeHI/Ie 00eux vacreu YpaBHCHUS K OTHOMY OCHOBAHHIO

Brinecenne 0011ero MHOKHUTENS 32 CKOOKY

0N PR|IWIN|F

Merton 3aM€eHBI nepeMeHHoﬁ B INOKA3aTCJIbHBIX YPABHCHUAX
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MCTOI{ IIOYJICHHOI'O ACJICHUA

10 Konmponvnasa pavboma Ne6 no meme «Ilokazamenvhasn

¢ynxyua. Ilokazamenvhole ypagnenun»
Jlorapudmunueckasi pynkuus. Jlorapupmmuuyeckue ypapHenus - 18 yacos

1 Jlorapudm guca
. OCHOBHBIEC METO/IbI pEIICHHs JIOTapU(PMUUECKUX YPABHEHUH.

2 CpoiicTBa jorapupma

3 Jlecsatuanbie norapumbl

4 Hatypanbabie norapupmsl

5 [IpeoOpazoBaHne BBIPaKEHHHA, COACPIKALTIX JIOTAPU(MBI

6 Jlorapudmuueckas QyHkus, e€ cBoiicTBa U rpaduk

7 Hcnonp3oBanne rpaduka GyHKINY 7151 pEHICHUs] YpaBHEHHH

8 DYHKIMOHAIBHO-TpaUUIECKUIl METO/1 PEIICHUs] YpaBHEHU I

9 Konumponsnasn paboma Nel no meme «/Iozapughmuueckasn
dynxyua»

10 Jlorapudmuueckie ypaBHEHHS

11 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUH JIOTapU(PMUIECKIX
ypaBHEHUH

12 Pemienne ypaBHeHUH 110 ONpeieICHUIO JIorapudma

13 MeTo 1 TOTeHIIMPOBAHHUS

14 Merto/ BBEIEHNsI HOBOM IEPEMEHHOM

15 MerTo 1 norapuMupoBaHus

16 [Tepexos1 K HOBOMY OCHOBaHUIO

17 Pemenne norapudmuyueckux ypaBHeHUN

18 Konmponvnas pavboma Ne8 no meme «Jlozapugpmuueckue
YpasHeHun»

Tpuronomerpuyeckne BbIpaKeHUs U YPaBHeHHUs - 22 yaca

1 CuHyC, KOCHHYC YHCJIOBOTO apryMeHTa

2 TaHreHc u KOTAaHr€HC YUCIIOBOTO apryMeHTa

3 ApKCHHYC, apKKOCHHYC M apKTaHI€HC YMCIOBOIO apryMeHTa

4 Tpuronomerpudeckas OKpyKHOCTb, OIIPEIEIICHHUE
TPUTOHOMETPUUYECKUX (PYHKIUI YUCIOBOIO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

6 @Dopmyiibl JBOMHOTO yria

7 DopMyIibl TOHUKEHHSI CTETIEHU

8 @DopMyIibl TOJIOBUHHOTO yIJla

9 DopMyIibl CyMMBbI ApTYMEHTOB

10 DopmyIbl CyMMBbI QYHKITUH

11 DopmyItbl TPOU3BEACHUS PYHKITHI

12 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH C TOMOIIBIO
bopmyn

13 Konmponsnas paboma Ne9 no meme «Tpuzonomempuueckue
EbIPAIHCCHUAY)

14 Pemenue ypaBHeHus COSX = a

15 Pemienune ypaBHeHus SinxX = a

16 Pemenne ypaBHenuit tgx = a, ctgx = a

17 Merto 3aMeHbI IEPEMEHHOU

18 YpaBHeHUs, CBOJSIIMECS K KBAJJPATHBIM YPaBHEHHSIM

19 Merto pa3noxeHus Ha MHOKHUTEN

20 OHOPOIHBIE TPUTOHOMETPUYECKHUE YPABHEHUS
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21 PenieHre TpUroHOMETPUYECKUX YPaBHEHUM

22 Koumponvnasa pavboma NelO no meme «Tpuzonomempuueckue
Ypasnuenusn»n

IocaenoBatesibHOCTH M porpeccuu - 10 yacos

1 ITocaemoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEN0BATEILHOCTEN

2 Metoa MaTeMaTHYECKOM WHTYKLIMA

3 MOHOTOHHBIE ¥ OTPAHUYECHHBIC TIOCIIEIOBATEILHOCTH

4 ApudmeTrueckasi 1 reOMeTpudecKas Mporpeccuu

S) BeckoneuHo yObIBaromiasi reOMeTprudecKas IpoTrpeccust

6 Cymma O6eCKOHEYHO yOBIBAIOIICH I€OMETPHYCCKOHN MPOTPECCHH

7 JIMHENHBIN ¥ SKCIOHEHMAIBbHBINA pocT. Hunco e

8 dopmyria CIIOKHBIX MPOIIEHTOB

9 Hcnonps3oBaHne Mporpeccuul Uil peIeHus PeaTbHbIX 3319
NPUKIIAJHOTO XapaKTepa

10 Konmponvnaa paboma Nell no meme «Ilocnedosamenvrnocmu u
npozpeccuu»

HenpepbiBable pyHkuuu. [IpousBoanas - 20 yacos

1 HenpepoiBubie pyHKIMM 1 uX cBoiicTBa. Touka pa3pbiBa

2 AcumnToTsl rpadukoB ¢pyHkuuii. CoiicTBa GyHKINN
HENPEPHIBHBIX HA OTPE3KE

3 MeTo HHTEPBAJIOB ISl PEIICHUS] HEPABEHCTB

4 [IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKIUH 17151 peLIeHUs
3aj1a4

5 IlepBas u BTOpas mpou3BOAHBIC (HYHKIIUH

6 Onpenenenue, reOMETPUICCKUN U (PU3HUUECKUI CMBICIT
MIPOU3BOAHOMN

7 ANTOPUTM HAXOXKIEHUS MPOU3BOIHOMN

8 Dopmyinbl quddepeHIpoBaHms

9 ITpoun3BoaHas cTeneHHON HYHKITUU

10 [Tpoun3BogHBIC dTIEMEHTAPHBIX (YHKITUN

11 Brrunciaenue nponu3BOAHBIX 3JIEMEHTAPHBIX (DYHKITHI

12 [TponsBoHast cyMMbI (PyHKITHI

13 [TpounzBoHas Ipou3BeIeHUA(PYHKITHI

14 [Tpoun3BoHas YaCTHOTO (PYHKITHI

15 [TpousBoHas KOMIO3UIMK QYHKITUI

16 [ToHsiTHE U BBIYMCIICHHE MPOU3BOJIHOM N-T0 MOpsAKa

17 JuddepenuupoBanue caoxKHOM QyHKIIUU

18 YpaBHeHHe KacateabHOU K rpaduky GyHKIUU

19 YpaBHeHHe kacateabHOU K rpaduky GyHKIUU

20 Konmponvnas paboma Nel2 no meme «Henpepoignvie goynxyuu.
Ilpouszeoonan»

IloBTOpEeHue, 06001IeHNE, CHCTEMATH3AMA 3HAHUI - 2 yaca
1 Pemenust TpUroHOMETpUYECKNX ypaBHEHUN
2 CucremaTtu3zanus 3HaHUN

IToypounoe mianupoBanue AJI'EBPA n Hayasia MaTeMaTH4eCKOro aHAJIN3Aa,
11 kaacc

Ne Hama Tema ypoka
n/n | Ilhan ‘ Dakm
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HccnenoBanue GyHKIuii ¢ noMOIbI0 NPOU3BOAHOM - 24 yaca

1 [ToBTOpenue. @opmyinsl 1ubdepeHIpOoBaHUs
2 [IpaBuna muddepeHumpoBanus
3 [IpumMeneHme MPON3BOIHON K UCCIIEAOBAHHIO (PYHKIIHMIA Ha
MOHOTOHHOCTh
4 [IpumeHneHue npor3BOIHON K Hccae10BaHUIO (QYHKIUI Ha
9KCTPEMYMBI
5 DKCTpeMyMbl QYHKITUU
6 Brrancienue 3kcTpeMyMoB QyHKIIUU
7 [IpumeHeHnne npou3BOIHOM ISl JOKA3aTEIbCTBA TOXKIECTB U
HEPABEHCTB
8 IToctpoenue rpadukoB QyHKIHIA
9 WccnenoBanue GpyHkuuu u nocrpoexue rpagpuka GQyHKIUH
10 CBs13b Mex 1y rpagukoM (GYHKIMHU U TpaduKoM €€ MPOU3BOIHOM
11 Haubonpiiee 1 HaumeHblllee 3Ha4eHHs] PYHKIIUN HA TPOMEXKYTKE
12 3agaun Ha OTHICKAHWE HAMOOJIBIINX U HAUMEHBIINX 3HAYEHUH
BEJIMYMH
13 Pemenne 3ama4 Ha HaxoKAeHHEe HAaUOOJIBIINX U HAUMEHBIITNX
3HAYCHUI
14 [IpumeHeHne Npor3BOIHOM K HCCIeI0BaHUI0 (DYHKIIUU
15 Konumponvnas paboma Nel no meme «Hccnedosanue ghynxkyuii ¢
HOMOU{BIO NPOU3EOOHOI»
16 [TpumeHneHne MPOU3BOTHON [T HAX0XKIEHUS HAWITy4dlIero
pelIeHys B MPUKIAIHBIX 3a7a4ax
17 [TprMeHeHne MpOu3BOTHON B PEIICHUH 3334
18 [TpumeHneHne MPOU3BOTHON [JI HAX0XKIEHUST HAWITydlIero
pelIeHus UIsl ONpeIesIeHNs] CKOPOCTH MpoIiecca, 3aJaHHOTO
dbopmynoi wim rpadpukoM
19 [TpumeHneHne MpOu3BOTHOMN I HAX0XKIEHUST HAWITydIIero
pelIeHus Uil OIpeesieHus] yCKOPEHUs Ipoliecca, 3aJaHHOTO
dbopmynoi wim rpadhukoM
20 Kommnosuius dhyHKnm
21 ["'eomeTrpuueckue oOpa3bl ypaBHEHUI Ha KOOPJIMHATHON MJIOCKOCTH
22 ['eomeTpuueckne 00pa3bl HEPABEHCTB HA KOOPUHATHOM
IJIOCKOCTH
23 [ToBTOpenue no Teme «MccnenoBanue QyHKIUN C TOMOIIBIO
TIPOU3BOJHOM»
24 Konmponsnas paboma Ne2 no meme «Hccnedosanue gyynxkyuii ¢
HOMOUBbIO NPOU3BOOHOU
IlepBooOpa3nas u muTerpaJ - 12 yacon
1 IlepBooOpa3Has
2 OCHOBHO€ CBOMCTBO NEepBOOOPA3HBIX
3 IlepBooOpa3HbIe 3MeMEeHTapHbIX PyHKIIMH
4 [TpaBuia HaxoXI€HUs TEPBOOOPA3HBIX
5 Hurerpain. I'eomerpryecknii CMbICI HHTETpasa
6 Brrancnenue onpenenéHHoro uurerpana no gpopmyie Horotona-
JleiiOHuIa
7 [Ipumenenne nHTErpana Juist HAX0XKACHUS MJIOAAEH MIII0CKUX
buryp
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[Ipumenenue uaTerpana uist HaX0XJAeHUsI 00bEMOB
TF€OMETPUYECKUX TET

9 [Tpumeps! pemenuit muddepeHIHaTbHBIX YpaBHEHUN

10 MareMaTHueCKOE MOJICIIMPOBAHUE PEATTBHBIX MTPOIIECCOB C
IOMONTBIO AU PEepeHITUATBHBIX YPaBHCHUN

11 [ToTOpenue no teme «IlepBooOpazHas u UHTErpaI»

12 Konmponvnaa paboma Ne2no meme «Ilepeooodpaznan u

UHmMezpa»

I'pa¢uku Tpuronomerpuyeckux pynkuuid. Tpuronomerpuyeckue HepaBeHcTBa - 16

4acoB

1 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U IpaduKu

2 CpoiicTBa u rpaduk GyHKIHMH Y = COSX

3 CaoiicTBa 1 rpaduk GyHKIUHU Y = SINX

4 I'paduku Gynkuuit y = tgx, y = ctgx

5 Penienne TpUroHOMETpUYECKUX YPABHEHHMH ¢ MOMOUIBIO I'pa)uKOB

6 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHI C TOMOIIBIO
rpaduka

7 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH METOI0M
niepedopa

8 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH JABOMHBIM
HEPaBEHCTBOM

9 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHI C MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH

10 Tpuronomerpudeckre HEPaBEeHCTBA

11 MeTopl pernieHrne TPUrOHOMETPUIECKUX HEPABEHCTB

12 Pemnienne TpUrOHOMETPUYECKUX HEPABCHCTB

13 Penienne TpUrOHOMETPUYECKUX HEPABCHCTB IpaduecKu

14 Pemienne TpUroHOMETPUIESCKUX HEPABCHCTB

15 [ToBTOpenue no Teme «I'paduku TPUTOHOMETPUUIECKUX (PYHKITUH.
TpuronomeTpruyeckue HepaBeHCTBA»

16 Koumponvnan paooma Ne3no meme «I paghuku
mpuzonomempuueckux gynkyuii. Tpuzonomempuueckue
Hepasencmea»

HppannonajibHbie, NoKa3aTejbHbIe U JorapupMuiecKkue HepaBeHCTBA - 24 yaca

1 [Ipocreiinme nokazareabHble HEPABEHCTBA

2 CBenieHuE OKA3aTEIBHOTO HEPABEHCTBA K MPOCTEHIIEMy

3 MeTto 1 BBEICHUSI HOBOW MEPEMEHHOU

4 PaznoxeHne Ha MHOXKUTEIN

5 CBenieHuE K PaBHOCUJILHON COBOKYITHOCTHU

6 Mertoj panioHaIu3auy (3aMeHa MHOKHUTEIICH )

7 I'padmyeckue MeToapl peleHus MoKa3aTeNbHBIX YPaBHEHUN U
HEPABEHCTB

8 [Ipocreiime norapudmuueckie HepaBeHCTBA

9 Jlorapudmuueckre HEpaBeHCTBA, CBOASIIUECS K IPOCTEHIITUM

10 Merto/ 3aMeHbl IEPEMEHHOM

11 Jlorapudmuueckrue HepaBeHCTBA, CBOASAIINECS K PallMOHAIBLHBIM

12 Jlorapudmruueckrue HEpaBeHCTBA, COIEPIKAIINe TIEPEMEHHYIO B
OCHOBaHUU JIoTapupma

13 MeTto1 MHTEpBAJIOB
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14 I'paduueckuii MmeTox pereHus JorapupMuIecKux ypaBHEHHH 1
HEPABEHCTB

15 HppanmonanbHble HEPaBEHCTBA CTAHIAPTHOIO BUIA

16 Meroz nepexosia K paBHOCHIJIBHOM CUCTEME

17 JpoOHo-uppaimoHaibHbIe HEPABEHCTBA

18 Metox 3aMeHBI IEPEMEHHOM

19 WppatnmoHaibHble HEpaBEHCTBA CMEIIAHHOTO TUIIA

20 WppatnoHaibHble Jorapu@Muueckie HepaBeHCcTBa

21 YMHOXEHHE Ha COMPSKEHHOE

22 Merto HHTEpBAJIOB

23 I'paduueckuii MeToa pereHns UPPaMOHAIBLHBIX YPABHEHUH U
HEPABEHCTB

24 Konumponvnas paboma Nedno meme «Uppauyuonanvnuie,
nokazamesnpHbvle U 102apumuyecKkue HepageHcmaea

Kommnekchsble yncaa - 10 yacos

1 [loHsATHE KOMIUIEKCHOTO Yncia

2 Anrebpandeckas GpopmMa 3anmucu KOMIIIEKCHOTO YHCIIa

3 Apudmernueckre onepanuu ¢ KOMIJIEKCHBIMH YUCIIaMU

4 Apudmernueckre onepanuu ¢ KOMIUIEKCHBIMHU YUCIIaMU

5 Tpuronomerpuueckas opMma 3anucyu KOMIUIEKCHOTO YHCIia

6 N300pakeHne KOMIIEKCHBIX YHCE Ha KOOPJIMHATHON TJIOCKOCTH

7 ®dopmyna Myaspa

8 Kopnu N-0¥i cTeneHu u3 KOMIUIEKCHOTO Yucia

9 [TprMeHeHrne KOMIUIEKCHBIX YUCEN Ui pelieHns GU3NIECKuX 1
r€OMETPHYECKUX 3a/1a4

10 Koumponvnasa paooma NeSno meme «Komnnexcuvie uucna»

HarypasabHble u nesnbie yuciaa - 10 yacos

1 HarypasibHble 1 1ensle yncna

2 [Tpu3Hak JeTUMOCTH HENbIX YHCell

3 [TpyMeHeHne MPU3HAKOB JAEIMMOCTH IIEJIbIX YHCET

4 [Tpumenenune HOJ[ u HOK st perienus 3a1a4 B UEIbIX YMCIaX

5 Boruncnenue octaTkoB O MOAYIIIO JUIS PEIICHUS 3a]1a4 B LIEIIBIX
qHclax

6 [TpuMeHeHne OCTaTKOB MO MOYIIO JIJIsl pELIeHHs 3a/1a4 B IIeJIbIX
quclax

7 Anroputm EBrimnnia

8 [Ipumenenne anroputMma EBkiuaa muis pemieHus 3aad B HENbIX
quclax

9 [ToBTOpenue no Teme «HaTypanbHble U LEbIE YHCTA»

10 Konmponvnan paboma Nebno meme «Hamypanvnoie u yenvie

yuciaa»

CucreMbl pAllHOHAJbHBIX, HPPALMOHAJIBHBIX OKA3aTEJBHBIX U JIOrapu(PMHUYECKHUX

YPaBHEHUM —
12 yacosn

Curcrema M COBOKYITHOCTb YPABHEHMM

PaBHOCUIIBHBIE CUCTEMBI X CUCTEMBI-CJICICTBUS

OcHOBHEIC MCTOIbI PCIICHUA CUCTCM pPAllMOHAJIbHBIX ypaBHeHI/Iﬁ

AIWIN|F-

OcCHOBHBIE METO/IBI PEIIEHUSI COBOKYITHOCTEN PAllMOHAJIBHBIX
ypaBHEHUH

OOHOPOJIHBIE CUCTEMBI YPaBHEHUN
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OCHOBHBIE METO/Ibl PEILIEHUS] CUCTEM HPPALMOHAIBHBIX YPABHEHUM

7 OCHOBHBIE METO/IbI PEIICHUS] COBOKYITHOCTEH HppallMOHATEHBIX
YpaBHEHUU

8 OCHOBHBIE METO/IbI PEIICHHS CUCTEM MOKa3aTeIbHBIX YPaBHEHUN

9 OCHOBHBIE METO/BI PEIICHHUS] COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

10 OCHOBHBIE METO/IbI PEIICHHS CUCTEM JIOTAPH(PMUUIECKAX
YpaBHEHUU

11 OCHOBHBIE METO/IbI PEIICHHS] COBOKYITHOCTEH JOTapu(PMUIECKIX
YpaBHEHUU

12 Konmponvnas pavoma Ne7no meme «Cucmemul payuoHaaIbHbIX,
UppAUUOHATILHBIX NOKA3AMENbHBIX U J102apUpMUUecKux
YPAGHEHUI»

3anaum ¢ napamerpamu - 16 yacos

1 ParmoHanbHbIe ypaBHEHUS C ITApaMeTPaMu

2 ParmoHanbpHbIe HEPABEHCTBA C TApaMeTPaMH

3 ParmoHanbpHbIE CHCTEMBI C TapaMeTpaMu

4 WppanmonansHbie ypaBHEHUS C TapaMeTpaMu

5 WppanmoHaisHBI HEPABEHCTBA C TTApaMEeTPaMu

6 WppanmoHansHbIe CHCTEMBI C TApaMeTpaMu

7 [Toka3aTenpHBIC YpaBHEHUS C TapaMeTpaMu

8 [loka3zarenbHble HEPABEHCTBA C NapaMeTpaMu

9 [TokazarenbHbIE CUCTEMBI C TApaMeTpaMu

10 JlorapudmMudeckne ypaBHEHHsI C mapaMeTpaMu

11 JlorapudmMudeckre HepaBEHCTBA C TapaMETPAMHU

12 JlorapudmMudeckne CUCTEMBI ¢ TapaMeTpaMu

13 TpuronomeTprdeckie ypaBHEHHUS C MapaMeTpamMu

14 TpuronomeTprdeckre HEPABEHCTBA C TTapaMETPAMHU

15 TpuroHomeTpuyecKue CUCTEMBI C TapaMeTpaMu

16 Konmponvnasa paboma Ne7no meme «3adaqu ¢ napamempamu»

IloBTOpEHUe, 00001IeHNeE, CHCTEMATH3AIUA 3HAHNI - 16 yacoB

1 Apudmernueckue onepanuu ¢ 1eHCTBUTEIbHBIMHI YHCIIaMU

2 Pemenue npoOHO-paliioHaIbHBIX YPaBHEHUN

3 DJIEMEHTAapHOE UCCIIEIOBAaHNUE U TPAPUKH (PYHKITHI

4 [IpeoOpa3oBaHs YUCIOBBIX BBIPAKEHHH, COIEPIKAIINX CTETICHU U
KOPHH

5 Pemenune nppanroHalbHBIX ypaBHEHUN

6 OCHOBHBIE METO/IbI PEIICHUS MOKAa3aTeNbHbIX YpaBHEHUN

7 Pemenue norapumMuueckux ypaBHEHHI

8 [IpeoOpazoBaHye TPUTOHOMETPHUECKUX BBIPAKCHUN

9 Penienne TpUroHOMETPHUUECKUX YpaBHEHUH

10 OT00p KOpHEH TPUTOHOMETPHUECKUX YPABHEHUI

11 Brluncnenue npou3BoAHbIX JIEMEHTAPHbBIX QYHKIUT

12 ITpumMeHeHre Mpon3BOIHON K UCCIEIOBAaHNUIO (DYHKIIUU

13 [TpumeneHue nHTErpana s HaXOXKACHUS TUIOIaAeH TIIOCKUX
duryp

14 Ilpomescymounas ammecmavyus. Hmozoseasa konmponvnasn
paboma (Ne8)

15 AHanu3 pe3ynbTaToB KOHTPOJIBHOU pabOThI

16 CucremaTtu3zanus 3HaHUU
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
MaremaTtuka: anredpa 1 Hayajla MaTeMaTUYECKOT0 aHaIKM3a, reoMeTpusi. Anredpa
U Hadajia MaTematuieckoro aHanusa 10-11 kmacc. Yuebnuk ba3oblit n
yrayon€HHbIN ypoBHU. .», M.: AO «M3narenbctBo «lIpocBemenuey, 2023
METOIUYECKHUE MATEPHUAJIBI IS YUUTEJA

®énopona H. E., TkauéBa M. B., «Maremartuka: anredpa u Hauasa
MaTEMaTUYECKOr0 aHanu3a, reoMeTpusi. Anredpa v Hayajga MaTeMaTHYECKOTO
ananmuza. 10—11 knaccel. MeToanyeckue peKkoMeHAAIMN K Y4eOHUKY

III. A. Anumosa, FO. M. Kossiruna, H. E. ®énoposoii u ap.», M.: AO
«3narenwscrBo «lIpocBemenue», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1. Enwnas xoymexnus 1UGpoBBIX 00pa3oBaTeIbHBIX pecypcoB http://school-

collection.edu.ru/cataloqg/;

2. Poccuiickast anexkTpoHHas 1ikosa resh.edu.ru
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