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MOSICHUTEJIBHAS 3AIIMCKA

VYueOHblii Kypc «Anrebpa M Havyajla MAaTEMaTHYECKOTO aHAJIM3a» SIBISIETCS OJHHMM W3 HanOolsiee 3HAYMMBIX B IPOrpaMme
cpezHero o01ero 00pa3oBaHus, MOCKOJIBKY, C OJTHOH CTOPOHBI, OH OOecrednBaeT HHCTPYMEHTAIbHYIO 0a3y /Ul U3y4eHHs BCeX
©CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYro¥ CTOPOHBI, (hOpMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIIICHHE O0ydYalomuxcs Ha
YpOBHE, HEOOXOJMMOM JUIsl OCBOCHHSI MH()OPMATHKH, 0OIIECTBO3HAHMSI, HICTOPUH, CIIOBECHOCTH U IPYTHX JAUCLIUILIMH. B pamkax
JIAaHHOTO y4eOHOro Kypca 0oOydYaloIIuecsi OBJIAJICBAIOT YHHBEPCAIBLHBIM SI3bIKOM COBPEMEHHOW HaykH, KoTopas (OpMyJIHpyer
CBOW JIOCTI)KEHHS B MaTeMaTHIeCKOi (hopme.

VYueOHbIH Kypc anreOpsl M Ha4aJl MaTeMAaTHYECKOTO aHalM3a 3aKJIabIBAET OCHOBY JUISl YCIICIIHOTO OBJIAJICHUSI 3aKOHAMH
(GU3MKH, XUMHHU, OMOJIOTHM, NOHUMAHMS OCHOBHBIX TEHJICHLHMH pPa3BUTHS HDKOHOMHMKMA W OOIIECCTBEHHOW >KM3HH, MO3BOJIIET
OPHEHTHPOBATECS B COBPEMEHHBIX MHU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIONB30BATh UX IS AaJIbHEHIIETO
00pa30BaHMS U B MOBCEJHEBHOH >KU3HM. B TO ke BpeMst oBiiajieHne aOCTPAKTHBIMH M JIOTHUECKH CTPOTUMU KOHCTPYKIMSIMHU
anreOpbl 1 MaTEMaTUYECKOTO aHAIM3a PA3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JA0Ka3bIBAaTh
YTBEP)KIACHUS C TIOMOIIBIO HWHAYKIMM W PacCyXAaTh JIEAYKTHBHO, HCIOIR30BaTh O0OOIIEHHE ¥ KOHKPETH3AIHIO,
abcTparupoBaHUe U AaHAIOTHIO, (POPMHUPYET KPEaTHBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xozxe u3ydenust yae6HOTO Kypca «Anredpa 1 Havana MaTeMaTHIeCcKOro aHaIN3a» 00ydarouecs MOTydaroT HOBBIM OIBIT
pemIeHNs TIPUKIAAHBIX 33739, CAMOCTOSTEIEHOTO ITOCTPOCHNS MATEMAaTHYSCKUX MOJICNICH PeabHBIX CUTYaIlli, HHTEPIIPETanu
MOJyYCHHBIX PELICHUH, 3HAKOMATCS C NPUMEPaMH MaTeMaTHYeCKMX 3aKOHOMEPHOCTEH B NPHPOJE, HAYyKe M HMCKYCCTBE, C
BBIJIAIOIIMMHUCS MATEMaTHYECKUMU OTKPBITHSMH M UX aBTOPAMH.

VY4ebHbli Kypc 00nazaeT 3HAYUTENbHBIM BOCIHUTATENBHBIM ITOTEHIIMAIOM, KOTOPBIH peanu3yeTcss Kak depe3 ydeOHBIH
MaTepHal, CIocoOCTBYIOMNI (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4epe3 CHCHU(PHUKY Y4eOHOH MesATeITBHOCTH,
TpeOyrommei NPOAOKUTENEHON KOHIEHTPALMN BHUMAHUS, CaMOCTOSTEIbHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a
TIOTY9EHHBII pe3yIbTaT.

B ocHoBe MeToMKH O6y‘ICHI/IH anrere 1 HadaJlaM MaTE€MaTH4YCCKOI'O aHaJIn3a JIC)KUT ,I[eﬂTeHLHOCTHBIﬁ MIPpUHIAIT O6y‘lCHI/IH.

B ctpykrype yueOHOTO Kypca «AnreOpa M Hadajga MaTeMaTHYCCKOTO aHAIIM3a» BBIICICHBI CIICAYIOIIUE COACPIKATEIBHO-
MeToaudeckne JnuHUHM: «Yucraa W BeUHMCHeHHS», «DyHKIUM W Tpadukn», «YpaBHeHMS U HepaBeHCTBa», «Hauama



MaTeMaTHYeCKOro aHain3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJEPIKATENBHO-METOJUYECKHE JTHHUU M3Y4aloTCs Ha
MPOTSDKEHUH JIBYX JIeT 00y4eHHs Ha ypOBHE CPEIHEro o0miero oopa3oBaHusi, €CTECTBEHHO JIOMOJHSS APYT APYyra U MOCTEHEHHO
HACHIAsICh HOBBIMU TEMaMH U pa3fernaMu. JIaHHBIH y4eOHBII Kypc SBIACTCS MHTETPATHBHBIM, IIOCKOIBKY O0BEAMHSIET B cebe
COZIepKaHUE HECKOJIBbKUX MAaTEeMaTHYeCKUX JUCIMIUINH, TAaKUX Kak aiareOpa, TPUrOHOMETpPHUS, MaTeMAaTHIESCKUN aHallN3, TEOPHs
MHOKECTB, MaTeMaTH4ecKas JIOTMKa W jpyrue. Ilo Mepe Toro kak oOydaromiuecst OBJIAJeBAIOT BCcE Ooiee MIMPOKHM
MaTeMaTHYeCKUM alnapaToM, y HUX MOCIIEA0BATENbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYIO
MOJIeNTb peabHON CUTyallny, MPUMEHATh 3HAHUS, MOTyIEHHBIC TP M3YUCHUHN ydeOHOTo Kypca, A PEeIIeHNs CaMOCTOSTEIHHO
chopMyIMpPOBaHHONW MaTeMaTHYECKOIl 3a1a4H, a 3aTeM HHTEPIPETUPOBATH CBOH OTBET.

COI[ep)KaTeJ'IBHO-MeTOI[I/I‘IeCKaH muHUS «Yucaa W BBIYUCICHHS» 3aBepIIacT (bOpMI/IpOBaHI/IC HaBBIKOB HCIIOJIb30BAHUSA
HCﬁCTBHTCJ’ILHBIX HUCCII, KOTOPOC OBLIO HAYaTO Ha YPOBHE OCHOBHOI'O O6H.[€FO 06p8.30BaHI/I$I. Ha YPOBHE CpCAHCTO O6II.I€FO
O6pa3OBaHI/I}I 0co00e BHUMAaHHE yaeadaeTcs (bOpMHpOBaHI/IIO HaBBIKOB pallMOHAJIbHBIX BBIUMCJICHHUH, BKJIIOYAIOIIUX B cebs
HCIOJIb30BAHUC PA3JIMIHBIX q)OpM 3aMcu 4Yucjia, YMEHHE HOC€JaTb MNPUKUIKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)Ie BBIYHMCJICHHA,
OIICHUBATH YHCJIOBBIC BBIPAKCHUA, pa60TaTB C MaTeMaTHYEeCKUMHU KOHCTAaHTaMH. 3HAKOMBIC O6y‘{aIOH_[I/IMC$[ MHOKECTBA
HaTypaJbHBIX, LEJIbIX, pallHOHAJIbHBIX U I[eﬁCTBHTeJ'IBHBIX HUCECI AOIOJHAKTCA MHOXKCECTBOM KOMIIJICKCHBIX YHUCCIT. B KaXJa10M U3
9THUX MHOKECTB pacCMATPUBAIOTCS CBOMCTBECHHBIC emMy cneumbnqecm/le 3a/layd M OII€paluvu. JCJICHHE HALEI0, ONCPUPOBAHUEC
OCTaTKaMM Ha MHOJXXECTBE IICJIbIX YHUCCI, 0oco0ObIe CBOMCTBA paguOHAJIBHBIX W HPpPalfHOHAJIBHBIX YHCECI, apI/Iq)MeTI/I‘IeCKI/IC
onepanuu, a TakKXe HU3BJICUCHUC KOPHMA HaTypaﬂbHOfI CTCIICHKM Ha MHOXCCTBE KOMIIICKCHBIX YHCCII. Bnaroaapﬂ
TMOCICAOBATCIIBHOMY PACHIMPECHUIO KPYra UCTIOJIB3YyEMBIX YUCEI U 3HAKOMCTBY C BO3ZMOXHOCTAMU UX MMPUMEHEHUA [JI PECIICHUA
Pa3IMYHBIX 3ada4 (bOpMPIpyeTCﬂ NpeaACTaBJICHUEC O CAMHCTBC MATEMATUKH KaK HAYKW H eé PpoJin B MOCTPOCHHUU Moieei
peajibHOro MHpa, MIMPOKO UCIOJIb3YHOTCAH 0606HICHI/IB 1 KOHKpETHU3alus.

Jluaus «YpaBHEHHS W HEPABEHCTBA» PEANIN3yeTCs Ha TPOTSHKEHHH BCETO OOydYeHHWsS Ha YpPOBHE CpenHero oOIiero
00pa3oBaHMs, TOCKOJIBKY B KakIoM paszene IIporpaMmbl mperycMOTPEHO pElIeHHE COOTBETCTBYIOIIMX 3anad. B pesymbrare
oOydarolyecsi OBJAJCBAIOT PA3IMYHBIMH METOJAMH  PCIICHHS  palMOHAIBHBIX, HPPALMOHANBHBIX, I10KA3aTEIbHBIX,
Jorapu(MUYEeCKUX U TPUTOHOMETPUUECKHX YPAaBHCHMH, HEPABEHCTB M CHCTEM, a TakkKe 3a7ad, COJACpXKAIINX IapaMeTpBL.
[TomryyeHHBIE YMEHHs MIMPOKO HCIOIB3YIOTCS TPH HCCIENOBAHUM (DYHKIUH C IOMOIIBIO INPOM3BONHOHN, INPH pPEIICHUN
MPUKJIQJHBIX 337124 M 33Ja4 Ha HaX0XJCHUEe HauOOJIbLINX U HAMMEHBIINX 3HaUYCHUH QyHKuMH. [laHHas colepiKaTesibHas JTMHUS
BKIIIOYaeT B ce0s Tarke (opMUpOBaHWME YMEHHH BBINMOJHATH PAcdETHl MO GopMmynaM, MpeoOpa3oBaHMS pAIMOHAIHHBIX,
UPPAMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKCHHH, a TAKXKE BBIPAXCHHH, COIEpIKalIUX CTENeHH U jorapudmsl. braroxaps
U3YUYCHHIO alre0panueckoro Marepuana MPOUCXOIUT JalbHelInee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAaKTHOTO MBIIIICHUS



oOyuaromuxcs, (GopMHUPYIOTCSI HABBIKM JAEAYKTUBHBIX PACCYKACHHH, pabOTBl C CHUMBOJBHBIMH (OpPMaMH, HPEICTABICHHS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PAaBEHCTB M HepaBeHCTB. AireOpa mpearaeT 3(QQGEeKTUBHbIE WHCTPYMEHTHI JUIs
pemIeHNs MPAKTHIECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4, HATJISTHO IEMOHCTPHPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

ConepkarelbHO-MeToInIecKast TUHMUS «DYHKIIUN U TpaGUKU» TECHO MEPeIyIeTaeTcs ¢ IPYTUMHU JIMHUSIMHA y4eOHOTO Kypca,
MOCKOJIBKY B KaKOM-TO CMBICIIE 33JaéT IOCICIOBAaTeIFHOCTh M3Y4YCHUs Marepuaiia. M3ydeHHe CTENeHHOMW, IOKa3aTelIbHOHH,
J0rapu(MUIECKON U TPUTOHOMETPUYCCKUX (PYHKIIUH, UX CBOUCTB U IPa(UKOB, HCIOJIb30BaHHE (YHKIIUI [T PEIICHUS 3a/1a4 U3
JIPYTUX y4eOHBIX IMPEIMETOB M pPeaTbHON XU3HU TECHO CBS3aHO KaK C MaTeMaTHYEeCKUM aHAJM30M, TaK U C pEIIeHUEM
ypaBHCHUH W HepaBeHCTB. [lpm 3ToM OoJblloe BHHUMaHWE yIelsieTcs (OPMUPOBAHHIO YMEHHs BBIpaXaTh (HOpMyIaMu
3aBHCUMOCTH MEXY PAa3IUYHBIMHU BETUYMHAMH, UCCIIEN0BATh TOJTYYeHHbIE (DYHKIIUHM, CTPOUTHh WX Tpaduku. Marepuan 3Toi
COJIEPIKATENILHOW JIMHUY HAIIEJICH Ha Pa3BUTHE YMEHUH U HABBIKOB, IMO3BOJIIONIUX BHIPAKATH 3aBUCUMOCTH MKy BEIIMIMHAMU
B Pa3IMYHON (opMe: aHATUTUYECKOW, Tpaduyeckoil U cioBecHOU. Ero m3ydyeHne crocoOCTBYET Pa3BUTHIO AITOPUTMHYCCKOTO
MBIIUICHHUSI, CIIOCOOHOCTH K 00OOIICHNIO U KOHKPETU3AINH, UCTIOIB30BAHUIO aHATOTHA.

CognepxarenbHass nuHHA «Hawyama MaTeMaTndecKoro aHaaW3a» MO3BOJSIET CYIIECTBEHHO pACIIMPHUTh KPyr Kak
MaTeMaTHYEeCKUX, TaK W TPHUKIAJHBIX 337ad, AOCTYITHBIX OOydJaloluMcs, TaK KaK y HHUX IOSBJISIETCS BO3MOXKHOCTH CTPOHMTH
rpauKy CIOXKHBIX (YHKIHH, ONPeAeasTh UX HaUOONbIINE U HAUMCHBIINE 3HAUCHUS, BBIYUCIAThH IUIOMIATN GUTYP U 00BEMBI
TeJI, HAXOIUTh CKOPOCTH M YCKOPEHHS TporeccoB. JlaHHas comeprkaTebHas IMHAS OTKPBIBACT HOBBIE BO3MOKHOCTH ITOCTPOCHHUS
MaTeMaTHYECKUX MOJeJNel peajbHBIX CHTyalWi, MO3BOJSET HAaXOAWUTbh HAWIydlllee DEIICHHWE B NPUKIAIAHBIX, B TOM YHCIIE
COIMAIbHO-9)KOHOMHYECKNX, 3aJadax. 3HAKOMCTBO C OCHOBAaMM MaTEMAaTHYECKOTO AaHAIU3a CIIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (POPMATBHO-JIOTHYECKOTO M KPEATUBHOT'O MBINIICHUS, (OPMHUPOBAHUIO YMEHHMH pPACIIO3HABATH IPOSIBICHMS
3aKOHOB MaTeMaTHKU B HayKe, TEXHHKe M UCKyccTBe. O0ydaromuecs: y3Hal0T O BBIIAIOIIUXCS Pe3yNbTaTax, MOJyYeHHBIX B X0J1€
Pa3BUTHSA MaTEMAaTHKH KaK HAyKH, ¥ 00 WX aBTOPAX.

ConepxaTenbHO-METOIMUECKast JUHUA «MHOXECTBa W JIOTHKA» BKIIOYAeT B ceOsS SJIEMEHTHI TEOPHH MHOXECTB W
MaTeMaTUYeCKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE NMPEICTABIEHUS MPOHU3BIBAIOT BECh KypC ILIKOJBHOM MaTEeMAaTHKU U
IpeaaraloT Hanbosiee yHUBEPCAIBHBIN SA3bIK, O0OBEAMHSIOMUI BCe pa3fensl MAaTEMAaTHKH U €€ MPHIOKEHUH, OHU CBS3BIBAIOT
pa3Hble MaTeMaTHYECKHIE TUCIUIUINHBI M X TPHIIOKECHUS B erHOE 1enoe. [103ToMy BaKHO 1aTh BO3MOKHOCTH 00ydJaromeMycs
[IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTEMaTHKH U HCIIOJIb30BaTh €ro JJIsl BBIPAXKEHMSI CBOUX MBICIIEH.
JlpyruM BaXKHBIM TPHU3HAKOM MATEMAaTHKM KAaK HAyKHW CIEAyeT NPHU3HATh CBOHCTBEHHYIO €W CTPOTOCTh OOOCHOBAaHHH W
cJel0OBaHUE OINpPENEIEHHBIM IpaBWilaM IOCTPOEHMS JOKa3aTeJIbCTB. 3HAKOMCTBO C 3JIEMEHTaAaMM MaTEeMaTUYECKOW JIOTUKU



CHOCO6CTByeT Pa3BUTUIO JIOTHUYCCKOI'O MBIIIJICHUA 06y11a}01m/1x05{, MO3BOJIAICT UM CTPOUTH CBOM PACCYXIACHUA Ha OCHOBC
JIOTUYCCKUX MTPaBUJI, q)opMI/[pyeT HaBbIKU KPUTUYCCKOI'O MBIIJICHHS .

B yue6HOM Kypce «AnreOpa W Hadana MaTeMaTH4eCKOTO aHalIW3a» MPUCYTCTBYIOT OCHOBBI MAaTEMaTH4ECKOIo
MOJICTUPOBAHUS, KOTOPBIC MPHU3BAHBI CHOCOOCTBOBATH (DOPMHPOBAHHIO HABBIKOB IOCTPOCHUS MOJENEH pealbHBIX CHTYalui,
HCCIIENOBAHMS ATUX MOJENel C IOMOIIBIO amnmapaTta aiareOpbl ¥ MaTeMaTHYECKOro aHalM3a, MHTEPIIPETALMH IT0JY4YEHHBIX
pe3ynbTaToB. Takue 3aJaHus BIUICTEHBI B KaKABIN U3 Pa3esIoB IPOrPAMMBI, IOCKOIBKY BECh MaTepUal yd4eOHOro Kypca IIHpoKo
HCTIONIB3YETCS JUIA pelIeHNs NMPUKIATHBIX 3a7ad. [Ipu pemeHnn peambHBIX MPAaKTHYeCKHX 3a1ad O0ydJaromuecs pa3BHBAIOT
HaOJII0/1aTEebHOCTD, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThesi, HCIIONb30BaTh aHAIOTHIO, 0000maTe
KOHKpPETH3UPOBaTh Mpodiemy. JleaTenbHOCTh 1O (OPMUPOBAHHMIO HABBIKOB DPELICHMS MPUKIATHBIX 3aJad OpPraHU3yeTcs B
Ipolecce N3ydeHHs BCEX TeM y4eOHOro Kypca «Anredpa 1 Haualla MaTeMaTHIECKOTO aHaIII3a».

Ha u3yuenue yueOHOro Kypca «Anrepa ¥ Hauaaa MaTeMaTHYECKOro aHaiusa» orBoautces B 10 kinacce — 136 wacos (4 yaca
B HEJIEIIO).

COJEPKAHUE OBYUEHMUSI
Yucja v BLIYUCTICHUAS

Panmonanbaple uncima. OOBIKHOBEHHBIE W JIECSTHYHBIC APOOH, TIPOICHTHI, OECKOHEUHBIC TMEPUONUIESCKUE JIPOOH.
[Ipumenenue apoOeii 1 MPOICHTOB A PEIICHHS PUKIIATHEIX 3a/1a9 U3 PAa3THYHBIX OTPACIeH 3HAHUH U peabHOM KHU3HU.

JeiicTBuTenpHble yncnia. PalnnoHanbHble M MppalMOHAIbHBIE YUCTa. ApPU(PMETHYECKHE ONEpalud C JeHCTBHTEIbHBIMH
grciaaMi. Moaynb JeHCTBUTENBFHOTO YHCHIA U €ro CBOHCTBA. IIpHOmMmKEHHBIC BRIYNCICHUS, TPABUIa OKPYTIICHNS, IPUKUIKA 1
OLICHKA PE3YyJIbTaTa BEIYUCICHU.

Crenenb ¢ 1enbIM nokasareneM. bunom Herorona. Mcnonb3oBanue noaxosineil GopMbl 3alMCcH JEHCTBUTENBHBIX YHCEI
JUISl pELIEHUs IPAKTUYECKUX 3a1a4 U [IPeICTaBICHUs JAHHBIX.



ApudmeTHaecKuil KOpeHb HATYPaILHOM CTETICHN U €r0 CBONCTBA.

CreneHs ¢ paliOHATBHBIM [TOKA3aTeNeM U e€ CBOMCTBA, CTENEHb C JeIICTBUTEIbHBIM MOKA3aTEeIEM.

Jlorapugwm uucna. CpoiictBa norapudma. JlecsaTudnblie 1 HATypaIbHbIC TOTAPU(PMBI.

Cunyc, KOCHHYC, TAHT€HC, KOTAaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, aDKKOCHHYC U apKTaHT'€HC YUCIOBOTO apryMeHTa.
YpaBHeHHsI M HepaBeHCTBA

ToxaecTBa U TOXKAECTBEHHBIC MPeoOpa3oBaHusA. Y paBHEHNE, KOPEHb ypaBHEHUS. PaBHOCHIbHbBIC YPABHEHHS M YPABHCHMS-
caenctBusi. HepaBeHCTBO, pellieHNe HEPABEHCTBA.

OCHOBHBIE METOJbl pELICHHs LEIbIX M APOOHO-palMOHANbHBIX YpPaBHEHHMI M HEPaBEHCTB. MHOTOWIECHBI OT OJHOM
MepeMeHHOU. JleneHne MHOTOUWIEHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorousnensl ¢ meisiMu koddduimentamu.
Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHHUH, COJICPKAILINX CTEIIEHN U KOPHH.

WppannonansHsle ypaBHeHNs. OCHOBHBIE METO/IBI PEIICHUS HPPAIIMOHAIBHBIX YPAaBHEHUII.
IlokazarenbHble ypaBHeHUsI. OCHOBHBIE METO/bI PELIECHUS II0KA3aTEIbHbIX YPABHEHUH.
[IpeoOpazoBanue BBIPKEHNH, COAEPIKAINX JIOTAPHDMBI.

Jlorapudmuueckue ypaBHeHnsi. OCHOBHBIE METO/IbI PELICHUS JIOTapH(YMUIECKUX YPAaBHEHHH.

OcHOBHBIE  TpUTOHOMeTpudeckne ¢Gopmynsl. IlpeoOpa3oBaHme  TPUTOHOMETPHYECKHX  BBIpOXCHHH.  Pemenne
TPUTOHOMETPUUECKUX YPaBHEHHUI.



Pemenne cucteMm JUHEHHBIX ypaBHEHWH. Marpuiia CUCTEMbI JIMHEHHBIX ypaBHeHHH. OmpeaenuTellb MaTPUIBl 2X2, ero
reOMETPUYECKHI CMBICII U CBOMCTBA, BBIYMCIIEHUE €r0 3HAUCHUS, IPUMEHEHHE ONPESIUTENS sl PELICHHUs] CUCTEMBbI IMHEHHBIX
ypaBHeHUH. PenieHue NpukiIagHbIX 3a1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEHHBIX ypaBHEHUH. MccienoBanue NOCTPOEHHOW MOJEIU C
IIOMOILIbIO MAaTPHULL U OIIPEIEIUTENEH.

IlocTpoeHue MaTeMaTHUYECKUX MOJEICH pPEaJbHOM CUTyalUd C IIOMOLIbIO YPaBHEHUII U HepaBeHCTB. IIpumeHeHue
YpaBHEHUH W HEPABEHCTB K PEIICHNIO MaTEMAaTHIECKUX 33129 1 33/1a9 U3 PA3IMIHBIX 00JIacTelf HAyKH U peabHOH KHU3HU.

DOyHKIUU ¥ rpagpukn

Oyukiys, crnocodbl 3ananust (GyHKuuu. B3anmuo oOparsble ¢yHkumu. Kommosuums ¢ynkumit. 'paduk  ¢yHKunu.
DrneMeHTapHbIe Ipeodpa3oBaHus rpaduKoB (GyHKIHI.

OGnacTh ompezneneHus ¥ MHOXeCTBO 3HaueHnil ¢yHkunu. Hymm ¢ynkmmum. [IpomexyTkn 3HaKomocTosHcTBa. UETHBIE M
HeuéTHele ¢ynkiyu. Ilepuonndeckue pynxnuu. [IpoMexkyTKH MOHOTOHHOCTH (DyHKIMU. MaKCUMyMbl U MUHUMYMBI (QYHKIIHU.
HanGonpmiee n HanMeHbIIee 3HAYCHNS (QYHKITMH Ha IPOMEKYTKE.

Jlunelinas, KBapaTHUHasl ¥ APOOHO-TMHEHHAS QyHKIMU. DIEMEHTapHOE HCCIIeI0BAaHHUE U TIOCTPOEHHE HX IpaduKoB.

CrenenHas (yHKIUS ¢ HaTypadbHBIM U LeNbIM MokaszateneMm. EE cBoiictBa u rpadux. CBoiictBa u rpaduk KOpHS N-oi
CTENEHH KaK (yHKINH 0OOPAaTHOMN CTENICHN C HATYPaJIbHBIM MOKa3aTEelIeM.

[Moka3zarenbHas 1 JorapudmMuueckas GyHKINH, UX cBoicTBa U rpaduku. Vcrnonab3oBanue rpahukoB GYHKIMH U1 peLICHUs
YpaBHEHUI.

Tpuronomerpudeckas OKPY>KHOCTB, OTIpeIeIIeHIE TPUTOHOMETPHIESCKHAX (DYHKIINI YUCIOBOTO apryMeHTa.

OyHKIMOHATIBHBIE 3aBUCUMOCTH B PeajbHBIX Mpolieccax U ABIeHUAX. I’ paduku peasbHbIX 3aBUCUMOCTEH.



Hauvajna maTtemaTHuyecKoro aHajimsa

ITocnenoBatenbHOCTH, cHOCOOBI 3afaHus MOCIENOBAaTENbHOCTEH. MeToJ MaTeMaThyecKod WHAYKUWU. MOHOTOHHBIE U
OTpaHUYECHHBIE MOCIIEA0BATEILHOCTH. VICTOpHS BOSHUKHOBEHHSI MATEMATHYECKOTO aHAIM3a KaK aHajan3a 0ECKOHEUHO MaJbIX.

ApudmeTndeckas W TreoMeTpHUeckas Iporpeccud. beckoHewuHo yObIBaromasi reomerpuueckas mnporpeccus. Cymma
6eckOHEYHO yOBIBarOILel reoMeTpudeckoil mporpeccuu. JIMHEHHBIN U AKCIOHEHIMATBHBIN pocT. Uucao e. PopMyia CIOXKHBIX
IIPOLEHTOB. Mcionb30BaHue NPOrpeccuu sl peLIeHUs PealbHbIX 3aa4 IPUKIAJHOIO XapaKTepa.

HenpepwiBHble (yHKIMH W WX cBoicTBa. Touku paspeiBa. AcuMnToThl rpadukoB (yHKiui. CBoWCTBAa (QYHKIMN
HEMPEPBIBHBIX HA OTpe3ke. MeTo] MHTEPBAIOB Ul PCLICHUST HEPABCHCTB. [IprMeHEHUE CBOICTB HENPEPBIBHBIX (DYHKIMN st
penIeHus 3aad.

IlepBas m BrOpast mpomsBogHble (yHKuuH. OrmpeneneHue, TEOMETPUUYECKUH ¥ (U3MUESCKUH CMBICI TPOU3BOAHOM.
VYpaBHeHUe KacaTeabHOH K rpad UKy (YHKITUH.

[TponsBoaHbIe 27eMeHTapHBIX (YHKIHI. [IpON3BOIHAS CYMMBI, POU3BEICHNSI, YACTHOTO H KOMITO3HMIINU () YHKITHH.
MHo:kecTBa M JIOTHKA

MHOXeCTBO, ONepalud HaJd MHOXKECTBAMU M HUX cBoiicTBa. Jlmarpammsl Diinepa—Benna. IIpuMeHeHne TeopeTuko-
MHOKECTBEHHOTO ammapaTa A ONMCAHMA PEajbHBIX IMPOIECCOB M SABICHUH, NpPU pPENICHHH 3aJad M3 APYIHX yYeOHBIX
MPEIMETOB.

Onpe,ueﬂeHHe, TeOpEMa, CBOMCTBO MaTEMaTHYECKOIO O6'LCKTa, CJIEACTBUE, NOKA3aTCIbCTBO, PABHOCUJIBHBIC YPABHCHUA.



IIIIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A» (YTJIYBJIEHHbBINA YPOBEHB) HA YPOBHE CPEJIHEI'O OBII[ET'O OBPA30BAHMSA

JJMYHOCTHBIE PE3YJBTATBI
1) rpaaaHCKOro BOCIIUTAHMSI:

cOpPMHPOBAHHOCTH TPAXKIAHCKONH MO3UIHMU OOYJaroOUmerocs Kak AKTHMBHOTO M OTBETCTBEHHOTO WIEHA POCCHHCKOTO
o0IecTBa, MPEICTABICHHE O MaTeMaTHYECKMX OCHOBaX (YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHH, INPOLEAYP
TpaXkIaHCKOTO 00IiecTBa (BBIOOPBI, OMPOCHI M JPYro€), YMCHHE B3aHMOJCHCTBOBATH C COIMAIBHBIMA HHCTUTYTAMH B
COOTBETCTBUH C MX (QYHKIMAMH U Ha3HAUCHHEM,

2) NIATPHOTHYECKOT0 BOCITUTAHUS

C(OPMUPOBAHHOCTh POCCHUHCKON TpakJaHCKOH HWACHTHYHOCTH, YBAXCHHS K IPOIIJIOMY M HACTOSIIEMY POCCHICKOI
MaTEMaTHKM, LIEHHOCTHOE OTHOILIEHUE K JOCTMXKEHUSM POCCHUHCKHUX MATEMAaTUKOB M POCCHMCKONM MaTeMaTHYECKOM IIKOJIBI,
UCTIONIb30BAHUE ITUX JOCTIKECHUN B IPYTUX HayKaX, TEXHOJIOTHSX, c(hepax IKOHOMUKU,;

3) AYXOBHO-HPABCTBEHHOI0 BOCITUTAHMS

OCO3HAHUE JYXOBHBIX IEHHOCTEH POCCHHCKOrO Hapojaa, c(hOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHSA, JTHUECKOTO
MOBEJICHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTIKEHHMH HAYKH M JESTeIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

4) 3cTeTHYECKOr0 BOCITUTAHMSI:



OCTCTUYCCKOC OTHOLICHMUEC K MHPY, BKIIOYasA 3CTCTUKY MATCMAaTHYCCKUX BaKOHOMCpHOCTeﬁ, 06’beKTOB, 3aja4, peHlCHPlﬁ,
paccymneﬂuﬁ, BOCOPUMMYMBOCTb K MATEMATUYCCKUM ACIICKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA,

5) pusnueckoro BOCHUTAHMSA:

cOpMHUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaTHYEeCKHE 3HAHUS B MHTEPEcax 37J0pOBOTO M 0€30macHOTO o0pa3a »KHM3HH,
OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310POBOE MMUTAHKE, COATAHCHPOBAHHBIN PEKUM 3aHITHI H OTIbIXA, PETYIIPHAsT
(usnyeckast akKTHBHOCT), GU3MIECKOE COBEPIICHCTBOBAHUE TIPU 3aHSITHSIX CIIOPTHBHO-03I0POBUTENBHON NEsSTENbHOCTBIO;

6) TPY10BOr0 BOCHMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTH TPYJOJIOOWS, HMHTEpeC K pa3Iu4yHbIM cdepam npodhecCHOHATbHON
JICSITEIbHOCTH, CBSI3aHHBIM C MaTEMATHKOHN U €€ MPUI0KEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oynymiel npodeccun u
peann3oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K MAaTeMaTH4eCKOMY OOpa30OBaHHIO W
€caMoO0pa30BAHUIO HA MPOTSHKEHUH BCEH XKHU3HM, TOTOBHOCTh K AaKTUBHOMY Yy4YacTHUIO B PEIIEHMM MPAaKTUYECKUX 3a7ad
MaTEeMaTHYECKON HallpaBIEHHOCTH;

7) 3KOJOTHYECKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNBTYpPbl, IOHUMAaHNUE BIUSHUS COLMANBHO-?)KOHOMUUECKUX MPOLECCOB HA COCTOSIHUE
MPUPOIHON M COLMATBHON CPEIbl, OCO3HAHHME TI00AIBHOTO XapaKTepa SKOIOTHYECKUX MPOoOJIeM, OpHEHTalnsl Ha PHUMEHEHHE
MaTeMaTHYeCKUX 3HAHWW JUIsl pemieHus 3aJad B 00JIacTH OKpY)Karouleld cpenbl, IUIAHUPOBAHME IIOCTYIIKOB W OLEHKH MX
BO3MO’KHBIX TMOCJIEICTBUH ISl OKPYXKAIOIIEH CPebl;

8) HeHHOCTH HAYYHOTO MO3HAHUSI:

cOpMHPOBAHHOCTE MHPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAayKH U OOIIECTBEHHOU
MIPAaKTHKH, TOHUMAaHUE MAaTeMaTHYECKON HAYKH KaK c(hephbl YeTOBEUECKOM AEATENbHOCTH, ITANOB €€ pa3BUTHA U 3HAYMMOCTH IS



Pa3BUTHUA TUBHUIIW3AllMH, OBJIAACHHEC SA3BIKOM MATCMATUKH U MaTeMaTHIECKOI KyHLTypOﬁ KakKk CpCACTBOM IIO3HAHHA MHPA,
TOTOBHOCTDH OCYHICCTBJIATH NPOCKTHYIO U UCCICAOBATEIILCKYO ACATCIIbHOCTD UHANBUAYAJIbHO U B TPpyHIIC.

METANIPEJMETHBIE PE3YJIbTATBI
ITo3naBaTeTbHBbIE YHUBePCAIBLHbIE YUeOHbIe TeiicTBUS
Ba3oBble Jjoruyeckue AeiicTBHA:

BbIBJIATL W XapAKTEPU30BATH CYLICCTBCHHBIC IIPHU3HAKW MAaTEMATUYCCKUX 06L€KTOB, HOHﬂTHﬁ, OTHOIICHUM MCKAY
IIOHATHUAMH, (i)OpMyJ'II/IpOBaTL OonpeacICHUA TTOHSTHH, YyCTaHaBJIMBATh CyHlCCTBCHHI:IfI IMpU3HaK KJ'IaCCI/I(i)I/IKaI_[I/II/I, OCHOBAHUA I
O606H.[CHI/I$[ Y CpaBHEHHUS, KpUTECPUHU ITPOBOJIMMOI0O aHAJIM3a,

BOCPpUHUMATD, q)OpMyHHpOBaTI) )44 HpeO6pa3OBI)IBaTI> Cy)K[[CHI/I}I: YTBEPAUTEIBHBIC U OTPpHUIATCJIbHBIC, CAMHUYHBIC, YaCTHBIC
n o01Iue, yCIOBHbBIE,

BBIBISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTHBOpeuMs B (aKTaX, MAHHBIX, HAOIMIONCHUSX U
YTBEPAKACHUSAX, [IPEe/IaraTb KPUTEPUU JJIs BbIABICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;

A€JIaTh BBIBOJIbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NCAYKTUBHBIX U WHIAYKTHUBHBIX yMOSaKHIO‘IeHHﬁ, yMOBaKJ’IIO‘IeHI/Iﬁ Io
aHaJIOTHUH,

MPOBOINTH CAMOCTOSITEIIBHO OKA3aTEIbCTBA MATEMATHUCCKUX YTBEPXKICHHHN (IPsIMBIC W OT MPOTHBHOTO), BBICTPAWBATh
apryMEHTAIUIO, IPUBOIUTE IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY/KIACHUS U BBIBOJIBI;



BBIOMpATh CHOCOO pelieHust yueOHON 3agaun (CpaBHHBAaTh HECKOJIbKO BAapHAHTOB pEIICHHMs, BbIOMpaTh Haubosee
MOAXO/IAIIHI C YYETOM CAMOCTOSITENILHO BbIJICIICHHBIX KPUTEPHUEB).

Ba3zoBble ncciieqoBaTeILCKHE JeiiCTBHSA:

HCTIONB30BaTh BOMPOCHI KaK WCCIECIOBATENBCKIUA HWHCTPYMEHT ITO3HAHUS, (OPMYIHUPOBATH BOIPOCH, (UKCHPYIOIIHE
IPOTHBOpeYre, MpoOJieMy, YCTaHABIMBATH UCKOMOE M JIaHHOE, (OPMHPOBATH T'MIIOTE3Y, apryMEHTHPOBATh CBOIO IO3HIIMIO,

MHEHUE,

MPOBOJIUTH  CaMOCTOSITENIbHO  CIUIAHHUPOBAHHBIM OKCHEPUMEHT, HCCIEJIOBAaHHE II0 YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTH4YeCcKOro 00BbEeKTa, SIBIICHUS, IPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEKIY 00BEKTaMH, SIBICHUSIMHU, IPOIIECCaMHu;

CaMOCTOSTEIbHO (POPMYJTHPOBATH OOOOINEHUS W BBIBOJABI 1O Pe3yJbTaTaM MPOBEAEHHOTO HAOJIOJIEHUS, WCCIICOBAHNS,
OIICHHMBATH JIOCTOBEPHOCTH TTOJIYUYCHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IICHUIT;

IIPOrHO3UPOBATH BO3MOKHOE PA3BUTHE IIPOLECCA, 4 TAKIKE BbIIBUTATH IPEIIIOI0KEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.
PaGora ¢ nndopmanmeii:
BBIBISATH Ae(DUINTHI HHYOPMAINHN, JTaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOTIPOC U JUIS PEIICHUS 331a4H,

BbIOMpaTh MH(OPMALUIO U3 MCTOYHUKOB PA3IHUYHBIX TUIOB, aHATU3HPOBATH, CHCTEMATH3HMPOBATh U HHTEPIPETHPOBATH
MHOOPMAIHIO PA3THYHBIX BUAOB U (HOPM IIPEICTABICHUS,

CTPYKTYpPHPOBATh HH(POPMAIHIIO, TPECTABIATE €€ B PAa3IMYHBIX (popMax, HILTIOCTPUPOBATE TpaUIecKH;

OLICHUBAThH HAAEKHOCTH HH(POPMAIIUU IO CAMOCTOATEIFHO CHOPMYTHUPOBAHHBIM KPUTEPHSIM.



KomMyHHMKaTHBHBIE YHHBepcalbHble yueOHbIe AeicTBUS
ObwmeHue:

BOCIIPUHUMATH U (OPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U LEJIAMHU OOILEHHMS, SICHO, TOYHO, I'PaMOTHO
BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTAX, [JaBaTb IOSICHEHUS [0 XOAY pELIEHUs 3aJaud,
KOMMEHTHPOBATh MOTYYEHHBIN PE3YIbTAT;

B X0Je 00CYXKJEHUS 3a/laBaTh BOMPOCHI MO CYLIECTBY OOCYXIaeMOW TeMbl, TpOOIEMBbI, pelIaeMoii 3aJauu, BbICKa3bIBaTh
ujeu, HaleleHHble Ha TOWUCK PEIIeHHs, COMOCTABIATH CBOU CYXJACHHUS C CYXKICHUSIMH JPYTHX YYaCTHUKOB JHAJIOTa,
00HapYXMBATh Pa3InYHE M CXOJCTBO MO3UIHNH, B KOPPEKTHOH (hopMe (HOpPMyIIHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHNS,

TOPEACTABIATh PE3YJIbTAThl PCHICHU 3aJa4U, DKCIICPUMEHTA, UCCICAOBAHUA, TPOCKTA, CAMOCTOATCIIBHO BI)I6I/IpaTI> Q)OpMaT
BBICTYIIJICHHUS C y‘{éTOM 3aaa4 Npe3CHTallu U 0CcoOeHHOCTEH ayJAUTOpPHH.

PeryisiTuBHBIE YHHBepcaJbHbIe yueOHbIe TefCTBUS
Camoopranuszanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHHS 3a7a4uH, BEIOUPATh CIIOCO0 PEIICHHS ¢ yIETOM UMEIOIIMXCS PECYPCOB U COOCTBECHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHHH ¢ yI€TOM HOBOH HH(MOpMALIUH.

CaMOKOHTPOJ/Ib, IMOLUMOHAJIbHBI MHTEJJIEKT:



BJIaJICTh HABBIKAMHU MO3HABATECIBHON Pe(uIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX IECHCTBUI M MBICIHTEIBHBIX IPOLIECCOB, UX
Pe3yIbTaTOB, BIAJETh CIIOcOOaMU CaMOIPOBEPKH, CAMOKOHTPOJIS IPOLiecca U pe3yJibTaTa PEIeHNs] MaTeMaTHUECKOW 3a/1auH;

OpeABUACTE TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH NPpU PCHICHUHN 3aJlavd, BHOCUTH KOPPCKTHUBLI B ACATCIBHOCTL Ha
OCHOBEC HOBBIX O6CTO$[TCJ'ILCTB, JTaHHBIX, HaWIEHHBIX OI.HI/I6OK, BBISABJICHHBIX prZ[HOCTeﬁ;

OLICHMBATh COOTBETCTBHE pe3yibTaTa IEId U YCIOBUSAM, OOBACHATh NPUUUHBI JOCTIDKCHHUS WM HEJOCTHKECHUS
Pe3yIbTaTOB AEATEIBHOCTH, HAXOAUTH OLIHOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas J1eATEJIbHOCTD.

MOHMMATh M HCIOJB30BaTh MPEUMYILECTBA KOMaHAHOM M WHAMBHUIYalbHOW pabOThl MpPU PEHICHWH Yy4eOHBIX 3aaad,
MPUHUMATh 1eIb COBMECTHOW JeSATeNbHOCTH, TUIAHHPOBATH OPTraHU3AIUI0 COBMECTHOH paboThl, paclpenesisiTh BUABI padoT,
JIOTOBapUBATLCS, 00CYKIATh MPOIECC M Pe3yIbTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JIOICH;

y4acTBOBAaTh B TPYIIOBEIX (opmax paboTer (0OCyxkIeHHs, OOMEH MHEHHI, «MO3TOBBIC HITYPMbBI» WU WHBIC), BHIIONHATH
CBOIO 49acTh pabOTHl U KOOPIMHHPOBATH CBOM ACHUCTBHS C APYTMMH WICHAMH KOMAaHIBI, OICHHBATh KaYECTBO CBOETO BKJIANa B
00MIN MPOAYKT IO KPUTEPHIM, cHOPMYITHPOBAHHEIM yIaCTHUKAMHU B3aUMOICHCTBHS

HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOydenns B 10 kjacce oOydaromuiicss MONYyYUT CICIYIONIME MPEAMETHBIC PE3yJIbTATHI IO OTACIBEHBIM TeMaM
paboueif mporpaMMBl y4eOHOTO Kypca «Anredpa 1 Hadalla MaTeMaTHYSCKOTO aHAIN3a».

Yucyia ¥ BLIYUCTEHUS

CBO6OZ[HO OIICpUPOBATH MOHATHAMM. pPAMOHAJIBHOEC YHCIIO, OcecKOHEYHas nepruoanveckas leO6B, IPOILICHTHI,
HppalMoOHAJIbHOC YHCJI0, MHOKXCCTBA pallMOHAJIBHBIX U ﬂeﬁCTBHTCHLHLIX quces1, MoAyJ1b Z[eﬁCTBHTeJ'ILHOl"O qyucia,



MIPUMEHSTh IPpOOH U MPOLEHTHI JUIsl PEIICHNUS IPUKJIAJHBIX 3a/[ad U3 PA3INYHBIX OTpacieii 3HaHUH U peaabHOH KU3HH,
MIPUMEHATH MPUOIMKEHHBIC BBIUNCIICHHS, TIPAaBUIIA OKPYTJICHUS, MPUKUAKY U OLIEHKY Pe3ylIbTaTa BBIYHUCICHUH;

CBOGOHHO OIICpUPOBATH MOHATHEM: CTCOCHb C 1LEJIbIM MOKA3aTCJIEM, HCHOOJIb30BaTh MNOAXOASIIYIO (pOpMy 3aI1rcu
,HCI\/'ICTBI/ITCJ'ILHLIX quCen OJIs1 pelICHUs IIPAKTUYCCKUX 3a1a4 U IPEACTaBJIICHUS JaHHBIX,

CBOOO/THO ONEPUPOBATH NOHATHEM: apU(PMETHUECKUIT KOPEHb HATYPAJILHOW CTEIICHH;

CBOOOIHO OTEPUPOBATH MOHATHEM: CTEIICHb C PAlMOHANBHBIM [TOKa3aTelIeM,;

CBOOO/THO OTIEPUPOBATH MOHITHSIMU: JOTapU(M YUCIIA, AECITUUHBIEC M HATYPATbHBIC JTOTapU(MBI;
CBOOO/THO ONEPUPOBATH NOHATHSIMH. CHHYC, KOCHHYC, TAHI€HC, KOTAHICHC YMCIIOBOTO apI'yMEHTa,;
OIEPUPOBATH NOHATUAMU: APKCUHYC, aPKKOCHHYC U aPKTAHIEHC YUCIOBOIO apryMEHTa.
YpaBHeHHs 1 HEPABEHCTBA!

CBO6OI[HO OIIEpUPOBATh MOHATUIMU. TOXKAECTBO, YPABHCHHWE, HEPABCHCTBO, PABHOCHUIIbHBIC YPAaBHCHUS M YypPABHCHUS-
CJICICTBUS, PABHOCUJILHBIC HEPABCHCTBA,

TPUMCHATH PA3JIMYHBIC METOJbI PCHICHUSA PpalMOHAIBHBIX WU IIpO6HO-paHI/IOHaJ'II>HI)IX ypaBHCHI/II\/'I, MIPUMCHATE MCTOJ
MHTEPBAJIOB [JIs1 PEIICHHSI HEPABCHCTB,

CBOOO/THO ONEPUPOBATH MOHITUSMU: MHOTOWIEH OT OJIHOW IMEPEMEHHOM, MHOTOWICH C LEIbIMH KO PUIIMEHTAMH, KOPHH
MHOrOUIEHA, IPUMEHATh JEJIEHUE MHOTOUJIEHa HA MHOI'OWIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3anad;



CBOOOJIHO OIEPHUPOBATH TMOHATHSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHH, MaTpPHUIA, OINPEIEITHTEIh MATPHUIBI 2 X 2 U ero
rEOMETPUYCCKUAN CMBICJ, HCIOJNB30BaTh CBOICTBA OmpeAenuTeNss 2 X 2 JUis BBIYKCICHHS €ro 3HAUYCHHS, HPUMCHSTh
ONpEeNEIUTeNIn JUI PELICHUS CUCTEMbl JIMHEWHBIX YpPaBHEHUH, MOJIEIMPOBATH pEajibHble CUTYyallMM C MOMOIIbI CHCTEMbI
JIMHEWHBIX YpPaBHEHUM, HCCIIEOBATh IMOCTPOCHHBIE MO C TOMOIIBIO MATPUIl U ONpEeIeTuTeNIeld, WHTEPIPETHPOBATH
[IOJIyYEeHHBII PE3yJIbTaT;

HCTIONTE30BAaTh CBOMCTBA ACHCTBHI ¢ KOPHAMH I TIPE0Opa30BaHMs BEIpaKeHHH;
BBITIOJIHATD IPe00pa30BaHMs YUCIOBBIX BHIPAKCHUH, COIEPIKAIINX CTEIICHN C PALIMOHAIBLHBIM IIOKa3aTelleM;
HCIIOJIb30BaTh CBOWCTBA JIOrapu(MOB JUIsl TpeoOpa3oBaHus JOrapu(GpMUUCCKUX BbIPAKEHHH;

CB06OIIHO OIICPUPOBATH MOHATUIMU. HUPpALMOHAJIBHBIC, IOKAa3aTCJIbHbIC M JIOI‘apI/I(l)MI/I‘ICCKI/Ie YpaBHCHHA, HAXOJIUTh HX
peUICHU C MTOMOIIBIO PABHOCHUJIBHBIX MMEPCXOJ0B U OCYIICCTBIIAA ITPOBEPKY KOpHeﬁ;

IIPUMEHSTh OCHOBHBIE TPUTOHOMETPHYECKHE (hPOPMYIIBI JJIsl TPE0OPa30BaHus TPUTOHOMETPUYECKHX BBIPAKEHHH;

CBO60HHO OIICpUPOBATH IIOHATHEM. TPUTOHOMETPUYCCKOE YpaBHCHME, IIPUMECHATH HCO6XOI[I/IMI>IG (bOpMyJILI IJIs1 pCIICHUSA
OCHOBHBIX TUIIOB TPUT'OHOMETPUYCCKUX ypaBHeHPIﬁ;

MOJACIUPOBATH PCAJIBHBIC CUTyallMd Ha A3BIKE anre6p1,1, COCTaBJIATH BBIPAXKCHUA, YPAaBHCHUSA, HCPABCHCTBA IO YCJIOBUIO
3a/1a4u, UCCIICAOBATH MOCTPOCHHBIC MOJICIIN C NUCIIOJIB30BAHUCM alllapara anre6p51.

@OyHKUUH U TPAPUKH:

CBOOOIHO OMEpUPOBATh MOHATHAMH. (DYHKIHSA, CIIOCOOB! 3aJaHUs (DYHKIUH, B3aUMHO OOpaTHbIC (DYHKIUH, KOMITO3HIINS
GbyukImi, Tpaduk GYHKINH, BEITIOTHATE 3JIeMEHTAapHbIC IPpeoOpa3oBaHus rpahukoB QyHKINI,



CBOOOIHO OIEPHUPOBATh TOHATHAMH. OONAacTh OMNpPEHETCHHS W MHOKECTBO 3HAYCHHH GYHKINH, HYymMH (QyHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOZAHO OMEPUPOBATH MOHATHAMHU. YETHBIE U HEUCTHbIE (YHKIWH, TEPHOAMYECKHE (YHKIUH, MPOMEKYTKU
MOHOTOHHOCTH (YHKIIMH, MaKCHMyMbl M MHHHUMYMBI (YHKIWH, HauOONbIIee W HAaWMEHbIIEEe 3HadeHHEe (QYHKIMM Ha
IIPOMEXKYTKE,;

CBOOOIHO OTEpUpOBATh MOHATHUSAMH. CTEMEeHHAs (DYHKIHSA C HATYpaJIbHBIM M IIEJIBIM TOKaszaTeneM, TpadUK CTETIeHHOMH
(YHKITUH ¢ HATYpaTbHBIM U IEJTBIM TIOKa3aTeleM, TpauK KOpHS N-0i CTeNeHN Kak (YyHKIIMU 0OpaTHON CTETICHH C HaTypabHBIM
roKasarelnem;

OIICPUPOBATL  ITOHATHUSAMU: HI/IHeﬁHaﬂ, KBaZpaTudyHasd H HpO6HO—HHHCﬁHaH (byHKHI/II/I, BBIIIOJIHATE  DJICMECHTApHOC
HCCJICAOBAHUEC U ITOCTPOCHUC UX Fpa(I)I/IKOB;

CBOOO/THO ONEPUPOBATH MOHITUSAMU: ITOKa3aTelbHas 1 Jiorapupmudeckas QyHKIMH, UX CBOHCTBA U IpaMKH, HCHOJIB30BATh
nX TpaduKu IS perIeHNs YpaBHCHHUH,

CBOOOJIHO OINEPUPOBATH TOHATHSIMH. TPUTOHOMETPUYECKAs OKPYKHOCTB, OINpPEAEIeHHE TPUTOHOMETPUYECKUX (YHKIMHA
YHCIOBOTO aPTYMEHTA,

HCTIONB30BaTh Ipap¥KH (QYHKIHH I UCCIEIOBAHMS MIPOIIECCOB U 3aBUCUMOCTEH TPH PEIICHUH 3a/1ad U3 IPYTUX YICOHBIX
MIPEIMETOB U PeabHOM KU3HH, BBIpaKaTh POPMYIaMU 3aBUCUMOCTH MEX/y BETUUNHAMH,

Havajna maTemMaTHuyecKOro aHaJu3a:

cBOOOIHO OIIEpHUPOBATL TTOHATHUSIMU. apI/I(bMeTI/I‘IeCKaSI U TeoMeTpHhYecKas IIporpeccus, OECKOHEYHO y6LIBaIOH.Ia$[
reoMeTpuuecKasl Iporpeccusi, JMHEHHbIM U SKCIOHEHLUAIbHBIN pOCT, (bopMlea CJIOJKHBIX MPOLICHTOB, UMETh IIPEJCTABIICHUE O
KOHCTAHTE,



HMCIIOJIB30BATh IIPOTPECCUM Il PCIICHUS pCaJbHBIX 3a4a4 IIPUKJIAJHOTO XapaKTepa,

CBO60,HHO OIICpUPOBATh IIOHATHUSIMU:. IIOCJICAOBATECIbHOCTD, CII0COOBI 3aJlaHusA HOCHGQOB&TGJ’II}HOCTCIX, MOHOTOHHBIC U
OrpaHUYCHHBIC TOCICAOBATCIBHOCTHU, MNOHUMATh OCHOBBI 3apOKJACHHUA MATEMATUYCCKOI'0 aHa/in3a KaK aHalinu3a OECKOHEYHO

MaJIbIX;

CBOOOJIHO ONEpUpPOBATh MOHATUSMU: HENpPEpbIBHbIC (YHKIMH, TOYKHM paspbiBa rpaduka (YHKIHH, aCUMITOTHI rpaduka
GbyHKIUY,

CBOOOIHO ONIEPUPOBATH TOHATHEM: (QYHKITHS, HENPEphIBHAS Ha OTpe3Ke, IIPUMEHSITH CBOMCTBA HEMTPEPHIBHBIX (DYHKIIUH IS
pelieHus 3aaad,

CBOOOHO OTIepHPOBATH MOHATHIMU: TIEpBasi ¥ BTOpas IPON3BOIHBIC (DYHKINHU, KacaTesbHas K TpapuKy QYyHKIHH;

BBIYMCIIATh TPOU3BOAHBIC CYMMBI, IIPOM3BEACHMS, YACTHOTO M KOMIO3HIMHU [BYX (GYHKIMH, 3HATh IIPOM3BOJIHBIC
JJIeMEHTapHBIX (QyHKIUI;

HCTIONB30BaTh FTEOMETPHICCKUH U (PU3MUIESCKUI CMBICIT TIPOM3BOIHOM JUIS PEeIIeHUS 3a1a4.
MHo:xecTBAa U JIOTHKA:
cBOOOIHO OTMIEpUPOBAThH MOHATHSIMH: MHOKECTBO, OTIEpAIK Ha/l MHOKECTBAMH;

HCTIONB30BaTh TEOPETHKO-MHOKECTBEHHBIN armapar JJIsi ONMMCaHMs PeabHBIX MPOIECCOB U SBJICHUMN, TIPU PEIICHUHU 3a1ad
U3 IPYTHUX Y4eOHBIX MPEIMETOB;

CBO60)IHO OIICpUPOBATH IOHATUSMU. OIPEACICHUE, TCOPEMA, YPABHCHUEC-CIICICTBUE, CBOMCTBO MaTeMaTHYCCKOTO O6'I>eKTa,

J0Ka3aTCILCTBO, PAaBHOCHILHBIC YPAaBHCHHUS 1 HEPABCHCTBA.
TEMATHYECKOE INTAHUPOBAHUE



No HaumeHoBaHme pa3ienoB 1 TEM MIPOTPaMMBI
/o

1 MHOXeCTBO IEUCTBUTENBHBIX Yncell. MHOrowIeHbI. PalioHaIbHbIE YpaBHCHUS U
HEpaBCHCTBA. CucTeMbl JIMHEWHBIX ypaBHeHI/Iﬁ

Oynkiuu 1 rpaduky. CreneHHas GyHKIUS ¢ LEJIBIM IOKa3aTeneM
Apugmernueckuii KOpeHs N-oii creneHu. VippaloHanbHble ypaBHEHHS
Tloka3zarenbHas GyHkuus. [TokazaTenbHble ypaBHEHH
Jlorapupmmdeckas Gyrkus. JlorapupmMuieckre ypaBHEHUS
Tpuronomerpuyueckue BbIpaXKEHHs1 1 ypaBHEHUS

TlocnenoBaresHOCTH M IPOTPECCUH

Henpepsisubie dynkimn. [Ipoussoanas

© 00 N Ok wWwN

IloBTrOpenue, 0600IIeHNEe, CHCTEMAaTH3aNsl 3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonnuectBo yacos

Bceero

24
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15
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18
22
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20
5
136

KonTtponbsasie
paboThI
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-
o

Dnextponnble (u(poBbIE)
00pa3oBarenbHbIE Pecypehl
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MMOYPOYHOE INIVTAHUPOBAHUE
Ne Tema ypoka
/o

S w N e

o

13

14

15

16
17
18
19

MHO>keCTBO, OIepaluy HaJl MHOXXECTBAMH U MX CBOWCTBA
Juarpammel Ditnepa-Benna
[IpuMeHeHne TeOpPETHKO-MHOKECTBEHHOTO anlapaTa Julsl perieHus 3a1a4d

ParonansHbie yncina. OOBIKHOBEHHbBIC U IECATHYHBIC APOOHU, TPOIICHTHI,
OECKOHEUHbIE NePUONIECKUE APOOH

ParonansHble yncna. OObIKHOBEHHbBIE U IECATHYHBIC APOOH, TPOLICHTHI,
OeCKOHEUHBIE IEPUOJHUYECKUE IPOOH

[MpumeneHne apobeii 1 MPOLEHTOB YIS PEIICHUS NPUKIAHBIX 33134
[IpumeneHue 1poOeii U MPOLIEHTOB JUIsl PELICHUS MPUKIIAIHBIX 3a7a4
JleiicTBuTtenbHbIe Yncia. PalinoHa bHbIe 1 HPPALMOHAIBHBIE YHCIIA
ApudmeTrryeckue onepaniu ¢ JeHCTBUTEIbHBIMU YHCIAMU

Momynb JeHCTBUTEIBPHOTO YHCIIA U €TO CBOMCTBA

[TpubnmKEHHBIC BEIYUCIICHHS, IIPaBHiIa OKPYIJICHHS, IPUKUKA U OIICHKA
pe3ynbpTara BEIYUCICHUIT

OCHOBHBIE METO/IbI PEILICHUS LIEIBIX M IPOOHO-PAlIOHATIBHBIX YPaBHEHUH 1
HEpPaBEHCTB

OCHOBHBIC METO/IbI PEIICHUSI LEIBIX U IPOOHO-PAIHOHATIBHBIX YPABHEHUH 1
HEpPaBEHCTB

OCHOBHBIE METO/IbI PELICHUS LIENbIX ¥ JPOOHO-PALMOHATIBHBIX YPABHEHHH U
HEPaBEHCTB

MHOrO4wIeHsI OT OJIHOH MepeMeHHO. /leneHre MHOro4wIeHa Ha MHOTOWICH C
ocTtatkoM. Teopema besy

MsuorouneHsl ¢ nensiMu kodddunuentamu. Teopema Buera
Pemienre cucteM JTMHEWHBIX ypaBHEHUH
Pemenue cucreM TUHEHHBIX ypaBHEHHA

Marpuna cucTeMbl JTHHEHHBIX ypaBHeHHN. ONpeeTuTeNb MaTpUIbl 2X2, ero
FeOMETPUYECKUH CMBICI U CBOMCTBA; BEIYMCIIEHUE €T0 3HAUEHUS

KonuyecTBo yacos

Bcero

[ S SN

[ERN

)

B

KonTponbubie
paboTsI

DJeKTPOHHBIE LI (POBELIE
00pa3oBaTeIbHbIE PECYPCHI
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/1

20

21
22
23
24
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27

28

29

30
31
32
33
34
35

36
37
38
39

Tema ypoxa

OmnpeenuTens MaTPUIBI 2X2, €ro FeOMETPUYECKUIT CMBICT M CBOMCTBA;
BBIYHCIIEHHUE €r0 3HAYCHHS

[Ipumenenue onpeaenuTens JJisl PelIeHUs] CHCTEMbI IMHEWHBIX YpaBHEHUH
Pemrenne npukia HbIX 3a/a4 ¢ TOMOIIBIO CHCTEMBI JIMHEHHBIX ypaBHEHUI
Pemenne npukiIagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHEHUH

KonTponbHas padora: "PannoHnansHble ypaBHeHHs 1 HepaBeHCTBa. CHCTEMBI
JIMHEHHBIX ypaBHEHUN"

OyHkiws, cnocoObl 3aanust GyHKIMH. B3auMHo oOpaTHbIe GyHKINH.
Komnosunust pyHKImit

I'paduk GyHKIMU. DnemMeHTapHbIe peoOpa3zoBanus rpaduKoB GYHKIMI

Oo0nacth onpeaeNeHus © MHOXKECTBO 3HaueHui QyHkuun. Hyan GpyHkimn.
IMpomexyTKH 3HaK NOCTOSHCTBA

UYérnabie n Heuéraeie pynkunu. [leproanueckue dpynkunu. [Tpomexyrkn
MOHOTOHHOCTH (DYHKIIHH

MakcuMyMbl 1 MUHEMYMBI (yHKIHH. Hanbosbliee U HauMEHbLIee 3HaYCHHE
(yHKIIMHM HA TPOMEXKYTKE

Jluneiinas, kBagpaTHyHas U JPOOHO-IHHEHHAs QyHKIUH

DieMeHTapHOe UCCIIeIOBaHUE M IOCTPOCHUE IPAQUKOB ITUX (YHKIUI
DeMeHTapHOe HCCIIEI0OBAHHUE U MIOCTPOCHHE rPadUKOB ITUX QyHKIHUI
CrerneHb ¢ 11eabIM Noka3aresieM. bunoMm HerotoHa

CTerneHb ¢ LeabIM oka3areieMm. buanom HeroToHa

CreneHHasi GyHKLUS C HATYPAIbHBIM M 1IeJIbIM NoKka3areneM. E€ cBoiicTBa
rpaduk

KontpoussHas pabora: "Crenennas ¢pynknus. E€ cBoiicTa u rpaduk”
ApudmerTHueckuil KOpeHb HaTYpaIbHOI CTEMEHH 1 ero CBOHCTBA
Apudmernuecknii KOpeHb HaTypalIbHOM CTETICHN M €T0 CBOHCTBA
[IpeoOpa3oBaHust YMCIOBBIX BBIPAXKEHUH, COACPKAIINX CTEIICHH U KOPHU

KonnyectBo yacos

Bceero
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)

R R e

Kontponeasie
paboThI

DneKTpoHHbIE LIH(PPOBBIS
o0pa3oBaresbHbIE PECYPCh
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M
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59

Tema ypoxa

[IpeoOpa3zoBaHMs YNCIIOBBIX BEIPAXXCHUI, COAEPKAIINX CTECIICHU U KOPHU
[TpeoOpa3oBaHust YUCTOBBIX BBIPAKEHUH, COEPKAIMX CTETIEHH U KOPHH

HppaunoHnanbHble ypaBHeHUs.. OCHOBHBIE METObI PELIEHUS] HPPALIMOHATIBHBIX
YpaBHEHHIA

HppaunonansHble ypaBHeHus. OCHOBHBIE METOIbI PELIEHHS HPPALIMOHATIBHBIX
YpaBHEHHUI

UppaumonanbHble ypaBHeHUs. OCHOBHBIE METOBI PEIICHHS HPPALIMOHATBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE IEPEXO/IbI B PEIIEHUH UPPALIUOHAIBHBIX ypaBHEHUIT
PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUHN UPPALMOHAIBHBIX yPaBHEHUH
PaBHOCHIIBHBIE TIEPEXO/IbI B PEIIEHUH HPPALIUOHAIBHBIX ypaBHEHUI
PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUHN UPPALMOHAIBHBIX yPaBHEHUH

CBoiicTBa u rpadMk KOpHs N-0i CTENEeHH Kak (GYHKLIUH 0OpaTHOM CTENeHH ¢
HaTypaJbHBIM MOKa3aTeleM

CpoiicTBa 1 rpaduk KOpHS N-0i cTEneH! Kak PyHKIIMK 00paTHO# CTereHu ¢
HATYPaIbHBIM [IOKa3aTeIeM

KonTponbHas padora: "CBoiicTBa 1 rpadHk KOpHs N-0if creneHu.
UppaupmoHanbHble ypaBHEHUS "

CreneHsp ¢ palOHAJILHBIM [TOKa3aTeeM U e€ CBOHCTBa

CreneHs ¢ palMOHAILHBIM MTOKa3aTeaeM U e€ CBOHCTBa

CreneHsp ¢ paloOHAJILHBIM [IOKa3aTeIeM U e€ CBOHCTBa

IMoka3zarenbHas GyHKuuMs, e€ cBoiicTBa U rpaduk

Hcnonb3oBanue rpadyka GyHKIUK IS PELICHUS YPaBHCHUH
Hcnons3oBanue rpaduka GyHKUNH 1715 peleHHs ypaBHEHUH
INoxazarensHble ypaBHeHHA. OCHOBHBIE METOIbI PELICHUS II0KA3aTENbHBIX
YpaBHEHU

INoxazarensHble ypaBHeHHA. OCHOBHBIE METO/IbI PELICHUS TIOKA3aTENbHBIX
YpaBHEHUI

KonnyectBo yacos

Bceero

)

e
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paboThI

DneKTpoHHbIE LIH(PPOBBIS
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No Tema ypoxa KommuectBo dacos DJekTpoHHbIE U POBBIC

/i Beero KOHTpoIbHEIE o0pa3oBarenbHbIe Pecypesl
paboThI

60 IToxasarenbHble ypaBHEeHHs. OCHOBHBIC METObI PEIICHYS TOKA3aTEIbHBIX 1 https://resh.edu.ru/
YpaBHEHUI

61 KounrponbHas padora: "[lokasarenbHas GpyHkims. [TokasarenbHble ypaBHEeHUS " 1 1 https://m.edsoo.ru/7f415e2e

62 Jlorapugm uncna. CoiicTsa sorapupma 1 https://01math.com/

63 Jlorapum yncna. CoiicTBa jjorapupma 1 https://math.ru/

64 Jlorapudm umcia. ColicTa Iorapudma 1 https://resh.edu.ru/

65 JlecsTHYHBIE M HATYPAIBHBIE JIOTapUPMBI 1 https://m.edsoo.ru/7f415e2e

66 JlecsATHYHBIC M HATYpaIbHEIC JTOTApU(MEI 1 https://01math.com/

67 TIpeoOpa3zoBaHHE BBIPAKEHHM, COAEPIKALIMX JIOTAPUPMBI 1 https://math.ru/

68 IIpeoOpa3oBaHUE BEIPKECHHUIT, CONCPIKAIIIX JIOTapAPMBI 1 https://resh.edu.ru/

69 TlIpeoOpa3zoBaHue BHIPAKEHHMH, COAEPIKALIMX JIOTApUPMBI 1 https://m.edsoo.ru/7f415e2e

70 Jlorapmpmudeckas GpyHKIH, e€ CBOHCTBA U Irpaduk 1 https://01math.com/

71 Jlorapupmuueckas GyHKIus, €€ CBOUCTBA U rpadK 1 https://math.ru/

72 HWcnonp3oBaHue rpaduka QyHKIUA A1 PEIICHNS ypaBHEHHI 1 https://resh.edu.ru/

73 Wcnosnp3oBanue rpaduka GyHKIMH ISl PEIICHUS YPaBHEHHUH 1 https://m.edsoo.ru/7f415e2e

74 Jlorapudpmudeckue ypaBHeHUs. OCHOBHBIC METOMIBI PEIICHUS 1 https://01math.com/
Jorapu(MUIECKUX ypaBHEHHIT

75 Jlorapudmunueckue ypasHenus. OCHOBHbIE METO/bI PEIICHHUSI 1 https://math.ru/
J0rapu(pMUIECKUX ypaBHEHHIT

76 Jlorapudpmudeckue ypaBHeHUs. OCHOBHBIC METOMIBI PEILCHUS 1 https://resh.edu.ru/
Jorapu(pMUUECKUX ypaBHEHHIT

77 PaBHOCHJIBHEIC IIEPEXOJIbI B PEIICHUH JIOTapH(MIYECKUX ypaBHEHHIT 1 https://m.edsoo.ru/7f415e2e

78 PaBHOCHIIbHBIE IEPEXO/IBI B PELICHUH JIOrapH(PMUUECKUX YPaBHEHHI 1 https://01math.com/

79 KonrpoinbHas padora: "Jlorapudmuueckas ¢pynkmus. Jlorapupmugeckue 1 1 https://math.ru/
ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHTCHC YHCIOBOTO apTyMeHTa 1 https://resh.edu.ru/

81 CuHyc, KOCHHYC, TAHI'€HC U KOTAHI'€HC YHCIOBOTO apryMEHTa 1 https://m.edsoo.ru/7f415e2e
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99

Tema ypoxa

ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC M apKTaHI€HC YHCIIOBOTO apryMeHTa

TpuroHomerpuueckast OKpY>KHOCTb, OIIPEJIEIIEHUE TPUTOHOMETPUUECKUX
(hyHKLMIH YUCIOBOTO aprymMeHra

Tpuronomerpuueckas OKpyKHOCTb, OIIPEJIENICHUE TPUTOHOMETPHUECKUX
(YHKLIHMI YUCIIOBOTO apryMeHTa

OCHOBHbIE TPUTOHOMETPUUECKHE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI
OCHOBHbIE TPUTOHOMETPUUECKHE (POPMYIIBI
OCHOBHbIE TPUTOHOMETPUUYECKHE (POPMYIIBI
ITpeoOpazoBaHue TPUTOHOMETPHUUECKHX BBIPAKSHUH
[peoOpa3zoBanue TPUTOHOMETPHUUESCKHX BBIPAKCHUH
[TpeoOpazoBanue TPUTOHOMETPUUECKHX BbIPAKSHUH
[peoOpa3zoBanue TPUTOHOMETPHUUESCKHX BBIPAKCHHUH
Penienyie TpUroHOMETPUYECKUX ypaBHEHUH
Pemenne TpUroHOMETpHYECKUX ypaBHEHUI
Pemienyie TpUroHOMETPUYECKUX ypaBHEHUH
Pemenne TpUroHOMETpHUECKUX ypaBHEHUI
Pemienye TpUroHOMETPUYECKUX ypaBHEHUH
Pemenne TpUroHOMETPHYECKUX ypaBHEHUI

100 PeureHue TPUrOHOMETPUYECKUX YPaBHEHHIH

101 KouTtposnbHast paboTa: "TprUroHOMeTprIeCKUe BBIPAKEHHS U

TPUTOHOMETPUYECKHE YPaBHCHUS"

102 ITocienoBaTeabHOCTH, CIIOCOOBI 3a4aHus ITOCIen0BaTeabpHOCTENR. MeTo

MaTeMaTU4eCKON MHIYKIIUU

103 MOHOTOHHBIE K OrpaHUYCHHBIC TOCIICA0BATCIIBHOCTH. I/ICTOpI/ISI aHalii3a

OECKOHEYHO MaJIbIX
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Ne Tema ypoxa
n/n

104 Apudmernyeckast Iporpeccus

105 T'eomeTtpuueckas HpOrpeccust

106 BeckoHewyHO yOBIBaIOIIasi FeOMETPHYCCKAs IPOTPECCHs

107 Cymma GeckOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON IPOrPECCHH

108 JIuneitHbIi 1 S5KCHOHCHINATEHEI pocT. Yucio e. dopMyita CI0KHEIX
HPOIIEHTOB

109 JIuneiHbIH ¥ SKCTIOHEHIUANBHBIH pocT. Yucno e. Dopmysaa CIoKHBIX
HPOILIEHTOB

110 Hcnonp30BaHue NPOrPECCHH JUIS PELICHUS PeaIbHbIX 33124 IPUKIIaJHOTO

Xapakrepa

111 KoutpousHas padora: "[locnenoBaTenbHOCTH U porpeccuu”

112 HenpepbiBHbIE (QYHKLNH U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoB HYHKIIHMIH

114 CaoticTBa (yHKIMH HENPEPHIBHBIX HA OTPE3Ke

115 CaoticTBa (yHKIMI HENIPEPHIBHBIX HA OTPE3KE

116 MeTtox MHTEpPBAJIOB ISl PELICHHS] HEPAaBEHCTB

117 MeTtoj MHTEPBAIOB JISI PEIICHHST HEPABEHCTB

118 MeTtox MHTEpPBAIOB sl PELICHHST HEPAaBEHCTB

119 IpumMeHeHHE CBOMCTB HENPEPHIBHBIX (PYHKIMHN TS PEIICHUS 33124
120 IpumMeHeHHe CBOMCTB HENPEPbIBHBIX (DYHKUMI 171 peleHus 3a1a4
121 TlepBast u BTOpasi MPOU3BOAHBIE (DYHKIIUH

122 Omnpenenenyie, reoMETPUUECKUI CMBICI IPOU3BOLHOM

123 Ompenenenne, (GU3NUECKUI CMBICT POM3BOIHON

124 YpaBHeHue KacaTenbHOH K rpadguky GyHKIHNA

125 YpaBHeHue kacaTenbHOM K rpaduKy QyHKITHI

126 TIpoun3BoaHbIC deMEHTAPHBIX QYHKLIUIT

127 IIpou3sBogHBIC 3IEMEHTAPHBIX (QYHKIHI
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Ne Tema ypoxa
n/n

128 IpousBoHasi CYMMBbI, IPOU3BEACHMS, YACTHOTO M KOMIO3UINH (YHKIHH
129 Tlpou3BoaHast CyMMBbI, IPOU3BEACHHS, YACTHOTO U KOMIIO3ULIUHU (DYHKI[HI
130 IMpousBoaHast CyMMBbI, HPOU3BEACHMS, YACTHOTO M KOMIO3UINH (YHKIHI
131 KouTtponbhas padoTta: "[Iponssoguas’

132 IMoBTOpeHue, 0000IIeHIe, CHCTEMATH3ALMs 3HAHUIA: 'Y paBHEeHMS"

133 IloBTOpenue, 06001IIeHIEe, cUcTeMaTn3anus 3Hanui: "y

134 Hrorosas KOHTpOJIbHAs paboTa

135 UroroBasi KOHTpoOJIbHAsL paboTa

136 [ToBTOpeHHE, 0000IIeHIEe, CHCTEMATH3ALHS 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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