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MHNOACHUTEJBHASA 3AIINCKA
HopmotuBHo-mipaBoBas 6aza:

1. denepanbublii 3akoH oT 29 nexadps 2012r.Ne 273 @3« O6 obpazoBanuu B Poccuiickoit
denepanuu. »;

2. ®I'OC cpennero obmiero oOpa3oBaHusl, YTBEPKICHHBIA MPUKa30M MUHUCTEPCTBA
npocseuienust Poccuiickoit ®@enepanuu ot 12.08.2022 Ne732;

3. ®enepanpHas oOpa3oBaTenbHas IporpaMma CpeaHero 00IIero
o0pa3oBaHus,yTBEXKICHHAs MTpUKa3oM MuHHCTEepCTBa npocsemieHus: Poccuiickoi
®enepanun ot 18.05.2023 mog Ne371.

VYuebnblil Kypc «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIHM3ay SIBIISIETCS] OHUM U3
Hau0oJjee 3HaUMMBIX B IpOrpaMMe CpeHero oo1iero 00pa3oBaHus, HOCKOIbKY, C OJTHOM
CTOPOHBI, OH 00EeCTeunBaeT HHCTPYMEHTAIbHYIO 0a3y JIJIs H3yueHUs BCEX €CTECTBEHHO-

HAYYHBIX KYpCOB, a C APYTOi CTOPOHBI, POPMHPYET JIOTUIECKOE U a0CTPAKTHOE MBILILICHHUE
o0ydJaromuxcs Ha ypoBHE, HEOOXOAUMOM JJIsi OCBOCHHUSI HHPOPMATUKH, OOIIIECTBO3HAHMS,
HCTOPUH, CIOBECHOCTH M JPYTUX AUCUUIUIMH. B pamkax naHHoro yueGHOro Kypca
oOyuaroluecs: OBIaICBAIOT YHUBEPCAIBLHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpast
(hopMyIIMpyeT CBOH JOCTHKEHUSI B MAaTEMaTHICCKOU popme.

Y4eOHbIi Kypc anredpsl ¥ HaYall MaTeMaTHYECKOTO aHaTN3a 3aKJ1aIbIBAa€T OCHOBY IS
YCIEIIHOTO OBJA/ICHUS 3aKOHAMHU (DU3UKHU, XUMUU, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX
TEHJCHIINI Pa3BUTHS SKOHOMHUKH U OOIIIECTBEHHOM KU3HH, ITO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IU(POBHIX U KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOIB30BATh UX IS
JanbHENIero oopa3oBaHus U B IOBCEAHEBHOM kU3HU. B TO ke BpeMs oBlajeHUE
abCTpaKTHBIMU U JIOTHYECKU CTPOTMMH KOHCTPYKIUSAMHU anreOpbl © MaTEMaTHUECKOTO aHalIn3a
pa3BUBAET yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, TOKa3bIBaTh
YTBEPKACHUS C TOMOLIBIO0 MHAYKIIMU U PACcCyKIaTh AETyKTUBHO, UCIIOJIb30BaTh 0000IIECHHE U
KOHKpETH3aI1I0, abCTparupoBaHue U aHaJOTui0, GOPMHUPYET KPEaTUBHOE M KPUTUUYECKOE
MBIIILIEHHUE.

B xoze nzyuenus yae6Horo kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHaIM3a
oOyuaroluecs MoJay4aroT HOBBIHM OIBIT pelIeHUs] IPUKIIaJHBIX 3a]]a4, CAMOCTOSITEIILHOTO
MOCTPOEHUS MaTEMaTHUYECKUX MOJIENIeN peallbHbIX CUTYallui, MHTEPIPETAlUH TOTYYEHHbIX
pELIEHNH, 3HAKOMSTCS C IPUMEPAMU MaTEMATUYECKNX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMaTHYECKUMHU OTKPBITHSIMU U UX aBTOPaMHU.

VY4eOHblIif Kypc 00s1a7jaeT 3HAUNTENbHBIM BOCIIUTATEIbHBIM TOTEHIIUAIOM, KOTOPbII

peayinzyeTcs Kak yepe3 yueOHbIM MaTepual, criocoOCTBYIOMIMM (GOPMUPOBAHUIO HAYIHOTO

MHUPOBO33PEHUS, TaK U uepe3 crnennduky yueOHo! AesTeIbHOCTH, TpeOyromei

MPOJIOKUTENIbHOM KOHIEHTPAI[UU BHUMAHHUSI, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTHU U
OTBETCTBEHHOCTH 3a MOJTY4YE€HHBII pe3ynbTar.
B ocHoBe MeTonku 00y4yeHUs anredpe u HauyajgaM MaTeMaTHYeCKOro aHaIu3a JIEKUT
JesITeIbHOCTHBIN MPUHLUI 00y4eHUsI.

B cTpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHUYECKOTO aHAIN3a» BBIIEICHBI
CIIEIyIOIINE COJIepKaTeIbHO-MeTOAuYecKre TUHUM: «Yucna u BerauciaeHus», «OyHKIUT U
rpadukny, «YpaBHEHHs 1 HEpaBeHCTBay, «Havama Maremarnaeckoro ananmusay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE cOfepKaTEIbHO-METOANYECKNE JIMHUN U3Y4al0TCs HAa IPOTSKEHUH
JBYX JIET 00y4eHUs Ha yPOBHE CPEAHETr0 00IIero o0pa3oBaHus, €CTECTBEHHO JONOIHSS JPYT
JIpyra ¥ IOCTENEHHO HACKIIAsCh HOBBIMU TEMaMHU U pa3zenamMu. JlaHHbIi yueOHbIN Kypc



SIBJISICTCSI MHTETPATUBHBIM, TTIOCKOJIBKY O0BEAMHSET B c€0€ COJEPIKaHNE HECKOIBKUX
MaTEeMATHYECKUX JUCIUIUINH, TAKAX KaK anredpa, TPUTOHOMETPHS, MAaTeMAaTUICCKUI aHAIU3,
TEOpHsI MHOKECTB, MaTeMaTH4eCKas JIoTHKa u apyrue. [lo Mepe Toro kak o0ydaromnpecs
OBJIQJICBAIOT BCE 00JIee MIMPOKUM MAaTEMAaTHYECKHUM afrapaToM, y HUX MOCIICI0BATEIHHO
(bOpMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTh MATEMAaTHUYECKYIO MOJCIb peaTbHOM
CUTYaIlH, IPUMEHSTh 3HAHUS, IOTYICHHBIE PU U3YUYEHUN YU4eOHOTO Kypca, sl peIeHHs
CaMOCTOSITENILHO c(hOPMYITUPOBAHHON MaTeMaTUIECKON 3a/jauH, a 3aTEM HHTEPIPETUPOBATh
CBOH OTBET.

ConeprkarenbHO-MeToIMUeCKast TMHUS «YHcia U BEIYUCICHUS» 3aBEpIaeT
(dhopMUPOBaHNE HABBIKOB MCIIOIH30BAHMS ICHCTBUTEIBHBIX YHCEI, KOTOPOe OBUIO HA4aTo Ha
yYpOBHE OCHOBHOTO 001Iero oopa3oanus. Ha ypoBHe cpeanero obmero oopa3zoBanus ocodboe

BHUMaHHE yJenseTcs: GOPMUPOBAHHUIO HABBIKOB PAIlMOHAIBHBIX BEIYUCICHUN, BKIIFOYAIOIIUX B
ce0st UCIIOJIb30BAaHKE PA3IMUHBIX (POPM 3aMKCH YHCIIa, YMEHHE JeIaTh MPUKUIKY, BBITOIHATh
pUOIMKEHHBIC BRIYHCIICHUS, OIEHUBAThH YHMCIIOBBIE BBIPAKEHUS, PA00OTATh C MATEMATUYCCKUMU
KOHCTaHTaMH. 3HAKOMBIE 00YJArOIIMMCS MHOYKECTBA HATYyPAIbHBIX, IIEJIBIX, PAIIMOHAIBHBIX U
JMEHCTBUTEIBHBIX YHCET JOMOMHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCel. B Kakaom U3 3TUx
MHOKECTB PacCMaTPHUBAIOTCSl CBOMCTBEHHBIE €My CHeM(PUUECKHE 3a/1a4H U OTIepaIiH: IeJICHHE
HAIeJIO, ONIEPUPOBAHNE OCTATKAMH Ha MHOKECTBE IIEJIBIX YUCEeIl, 0COObIE CBOWCTBA
paIMOHATILHBIX ¥ UPPANMOHAIBHBIX YHCET, apU(METHICCKUE ONIEPAIINHN, a TAKKE U3BJICUCHHEC
KOPHSI HATYpaJIbHON CTETIEHH Ha MHOXKECTBE KOMILIEKCHBIX yKcel. biaronaps
MOCIIE0BATEILHOMY PACIIMPEHUIO KPYyTra HCIOIb3yEeMbIX YHCEN U 3HAKOMCTBY C
BO3MOYXHOCTSIMHU MX TTPAMEHEHUS JJIS PEIICHUS PA3IMIHBIX 33124 (POPMUPYETCS MPEACTABICHUE
0 €IMHCTBE MaTEMAaTHUKU KaK HAYKU U €€ POJIU B TIOCTPOSHUH MOJIENICH PealbHOTO MHUpPA, IMUPOKO
UCIIONB3YIOTCSI 0000IIeHIE U KOHKPETU3aIHSI.

Jlunust «YpaBHEHUS U HEPABEHCTBA» pean3yeTcs Ha MPOTSHKEHUU BCEro oOyueHus Ha
YPOBHE CpeTHETO 00IIero 00pa3oBaHus, MOCKOIBKY B KaKI0M paszeine [IporpaMMel
MPEyCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3a/1a4. B pe3ynbraTe 00ydyaroniuecs OBIaIeBal0T
pa3IMYHBIMU METOaMU PEIICHUS pallMOHAIBHBIX, HPPAIIMOHATbHBIX, TOKA3aTEIbHbIX,
norapu(MUUECKUX U TPUTOHOMETPHUUECKUX ypaBHEHUH, HEPAaBEHCTB U CUCTEM, a TaKXkKe 3a/ad,
coJiepkanux napamerpsl. [loydeHHbIe YMEHHSI ITUPOKO UCTIOIB3YIOTCS IMPH UCCIICOBAHUH
(YHKIUH C TOMOIIBIO TPOU3BOTHON, TIPH PEIICHUY TPUKIIAIHBIX 3a/1a4 U 33/1a4 Ha HAaXOX/ICHHE
HauOOJBIINX ¥ HAMMEHBIINX 3HaYeHUH QpyHKIMU. JlaHHas colepKaTeNbHas TUHUS BKIIOYAeT B
cebst Takke (OpMUPOBAHKE YMEHH BBITOIHATH PACUYETHI IO (hopMynam, Mpeodpa3oBaHUs
paIMoHaIBHBIX, HPPANUOHATBHBIX U TPUTOHOMETPUIECCKIX BBIPAKCHHH, 8 TAKKE BRIPAKCHUH,
COJIEpIKaIMX CTETICHH U JioraprudMbl. biiarogaps n3ydeHuo anreOpandeckoro MaTepraina
MPOUCXOUT JANbHEHIIIee PA3BUTHE AITOPUTMUYECKOTO U A0CTPAKTHOTO MBIIIICHUS
oOydaromuxcsi, GOpMHUPYIOTCS HaBBIKH JEAYKTUBHBIX PacCyXJI€HUN, paOOThI ¢ CHMBOJILHBIMU
(dhopMaMu, TIpeICTaBIICHUsT 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJIC PABCHCTB M HEPABCHCTB.
Anrebpa mpeiaraet 3 GeKTUBHBIC HHCTPYMEHTBI JUTS PEIICHUS TPAKTHYECKUX U €CTeCTBEHHO-
HAy4YHBIX 3a]1a4, HATJISAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKA HAYKH.

CogepxarensHo-MeToan4YecKas TUHUS «DyHKIIUY U TpadUKU» TECHO MEPEIUIeTAeTCs C
JIPYTHMH JTHHUSIMH Y9€0HOTO Kypca, MTOCKOJIBKY B KAKOM-TO CMBICITE 331aET
MOCJIEI0BATEIFHOCTh U3YUCHUS MaTepraia. M3ydeHune cTerneHHoM, ToKa3aTeIbHOMH,
norapuMUYECKON U TPUTOHOMETPUUECKUX (QYHKIUH, UX CBOWCTB U TpadUKOB, HCIIOIH30BAHHE
GyHKIUH 1715 peleHus 3a1a4 3 APYruX YIeOHBIX IPEIMETOB U PEaTbHOM KU3HU TECHO
CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAIM30M, TaK U C PEIICHUEM YpaBHEHUM U HepaBeHCTB. [Ipu



3TOM OO0JIBIIIOC BHUMAHUE yeseTcsl (GOPMUPOBAHUIO YMEHHS BhIpaKaTh popMyiamMu
3aBHCUMOCTH MEX/Y Pa3IMYHBIMU BETMUYMHAMH, UCCIIEIOBATh MOTyYeHHbIC (DYHKIMH, CTPOUTH
ux rpaduku. MaTtepuai 3Toil coepkaTebHON JIMHUY HaIleJIeH Ha Pa3BUTHE YMEHHUH U
HAaBBIKOB, IMO3BOJISIONINX BbIpaXaTh 3aBUCUMOCTH MEX/1y BEIMYMHAMHU B Pa3IU4YHON QopMme:
aHAJIMTUYECKOM, rpaduyeckoil u cioBecHol. Ero n3yuenue cnocoOCTByeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIUH,
HCIIOJIb30BAaHUIO aHAJIOTUH.
CopepxarenpHas U «Hauana MaTeMaTHUeCKOTrO aHAJIM3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 33/1a4, TOCTYIHBIX 00y4aroumcs,
TaK KaK y HUX MOSABISETCS BO3MOXXHOCTh CTPOUTH I'PpaUKHU CIIOKHBIX (PYHKIUH, OTIpeensaTh NX
HanOOJIbIINE M HANMEHBIIINE 3HAYCHUS, BBIYUCIATH IJI0MIaU GUTyp U 00BEMBI TN, HAXOIUTh
CKOPOCTH U YCKOpeHus nporeccoB. JlanHas conepikareabHasi IMHUS OTKPHIBACT HOBbIE
BO3MOYXHOCTH MOCTPOEHUSI MATEMAaTUYECKUX MOJENEH peanbHbIX CUTYallHii, TO3BOJISIET
HAXO/UTh HAWTY4IIee PEeIICHHE B TIPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-9KOHOMUYECKHUX,
3aj1a4ax. 3HAKOMCTBO C OCHOBaMU MaTEMaTHUECKOI'0 aHaJIn3a CIIOCOOCTBYET Pa3BUTHUIO
abCcTpakTHOTO, (POPMATILHO-TIOTUYECKOTO U KPEATUBHOTO MBIILICHUS, JOPMUPOBAHUIO YMEHUN
pacro3HaBaTh MMPOSIBICHUS 3aKOHOB MaTEeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. O0yyaronuecs
Y3HAIOT O BBLAAIOIIUXCS PE3YJIbTaTax, MOJYYEHHBIX B X0/I€ PA3BUTHS MATEMATHKH KaK HayKH, U
00 uX aBTOpax.

CopepxarenpbHO-MeTOIMYECKas JIMHUA «MHOXKeCTBa U JJOTHKa» BKIIIOYAET B ceOs
3JIEMEHTHI TEOPUU MHOKECTB U MAaTEeMAaTUYECKOU JTOTUKU. TeopeTHKO-MHOKECTBEHHBIE
NpeCTaBICHUS IPOHU3BIBAIOT BECh KypPC IIKOJIBHOM MaTeMaTUKHU U MpeIaraloT Hanbosee
YHHUBEPCAJIBHBIN SI3bIK, 00BETUHSIOMINI BCE Pa3/Ieiibl MATEMATUKH U €€ TIPUII0KECHUHN, OHH
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE JUCIUIUIMHBI U UX TPUIOKEHUS B equHoe 1enoe. [loaromy
Ba)XHO J1aTh BO3MOXKHOCTh 00yYaroIeMycsi HOHUMaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTEeMaTHKHU M UCTIOIB30BATh €T0 JUIS BEIPAXKEHUSI CBOMX MBICIEH. J[pyrum
B)XHBIM MTPU3HAKOM MAaTEMAaTHKH KaK HayKH CJIeyeT MPU3HATh CBONCTBEHHYIO €l CTPOTrOCTh
000CHOBaHUH U CJI€JOBaHUE ONPEACIEHHBIM ITPaBUJIaM IOCTPOEHUS J10KA3aTENbCTB.
3HAaKOMCTBO C 3JIEeMEHTAMH MaTeMaTHYeCKOM JIOTMKH CIIOCOOCTBYET pa3BUTHUIO JIOTHYECKOTO
MBIIUIEHHUS 00YJaIOIINXCS, TO3BOJISIET UM CTPOUTH CBOM PACCYKIICHHS Ha OCHOBE JIOTHYECKHIX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHS.

B yuebHOM Kypce «Anredpa 1 Hadyaia MaTeMaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOT'0 MOJEIMPOBAHMS, KOTOPbIE IPU3BaHbI CIIOCOOCTBOBATh
(OpMHPOBAHNIO HABBIKOB TIOCTPOCHUS MOJICIIEH peabHBIX CUTYAIIH, UCCIISTOBAHUS ITHX
MOJIeNIel ¢ TOMOIIIBIO ammapara areOpbl 1 MaTeMAaTHIECKOTO aHaIN3a, MHTEPIPETann
MOJTyYEHHBIX pe3yNbTaToB. Takue 3a1aHus BIUIETEHBI B K&KIBIH U3 pa3zesioB IPOrpaMMbl,
MOCKOJIBKY BECh MaTepHall y4eOHOT0 Kypca IIUPOKO UCIIONB3YETCs ISl pEIeHUs IPHKIIATHBIX
3anad. [Ipu permeHnn peaabHbIX MPAKTUYECKHUX 3a/1a4 00y4JalonIfecs: pa3BUBAIOT
HaOJI0AaTEIFHOCTD, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, HCIIOIb30BaTh
aHaJIOTHI0, 000011aTh U KOHKPETU3UPOBATH MpolieMy. JleaTenbHOCTh 0 (HOPMUPOBAHHIO
HaBBIKOB PEIICHUS MPUKJIAIHBIX 3a/1a4 OPraHu3yeTcs B MPOIIECcCe U3YUEeHHUs BCEX TeM y4eOHOTro
Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOT0 aHaJIu3ay.
Ha u3yuenue yueOHoro Kypca «Anredpa v Hayajla MaTeMaTUYeCKOro aHajanu3a» OTBOJIUTCS
272 yaca: B 10 xmacce — 136 gacoB (4 yaca B Hefento), B 11 kimacce — 136 yacos (4 yaca B
HEJIEIIO0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUSA
Parmonanbueie uncina. OOBIKHOBEHHBIE M IECSITUYHBIE JPOOU, TPOLIEHTHI, OECKOHEYHbIE
nepuoaundeckue apoou. [Ipumenenne apoOeit ¥ MPOLEHTOB IS PELICHUs TPUKIIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaIbHON KU3HHU.
JleiicTBuTENbHBIC YKCiia. PalioHanbHble M HppallMOHANIbHBIE Yncia. ApupMeTHuecKre
OIEPaLMY C JEHCTBUTEIBHBIMU YUCIaMA. MOAYIIb AEMCTBUTEIBLHOTO YHUCIIA U €r0 CBOMCTBA.
[TpuOnm>xEHHBIE BBIYMCIEHUS, IPABUJIa OKPYIJIEHUS, IPUKUAKA U OLIEHKA pe3yibTaTa
BBIYMCIICHUM.
Crernens ¢ nensiM nokasarenaeMm. bunom Heiotona. Mcnonb3oBanue noaxosiiei Gopmsl
3aMMcy JEMCTBUTEIBHBIX YNCEIN JUIsl PEIICHUs IPAKTUUYECKHX 3a/1a4 U IPEJCTABICHUS JaHHbIX.
ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.
CreneHsb ¢ pallMOHANIBHBIM I10KA3aTEIEM U €€ CBOMCTBA, CTENIEHb C IEUCTBUTEIbHBIM
MOKa3aTeJeM.
Jlorapudwm gucna. CBoiicTBa sorapudma. JlecITUUHBIC U HATypaIbHBIE JIOTAPHU(PMBI.
CuHyc, KOCUHYC, TAHT'€HC, KOTAHI€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTaHI€HC YHCIIOBOTO apryMEHTA.
YpaBHeHNns1 1 HEPABEHCTBA
ToxzaecTBa U TOKIECTBEHHbIE IIPE0Opa30BaHusl. Y paBHEHUE, KOPEHb YPABHEHMUS.
PaBHOCUIIbHBIE YpaBHEHMS U ypaBHEHUsA-ClIe1CTBUA. HepaBeHCTBO, pellieHre HepaBeHCTBa.
OCHOBHBIE METO/IbI pEIICHUS LIEIbIX U IPOOHO-PAIMOHAIBHBIX YPaBHEHHI U HEPAaBEHCTB.
MHorouseHsl OT 0IHOM NEpEMEHHOM. JleleHre MHOTO4JIeHa HA MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu ko3 duimenramu. Teopema Buera.
[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.
WppanmonansHbie ypaBHeHNA. OCHOBHBIE METOABI PELICHHUS UPPALMOHAIbHBIX
YPaBHEHHH.
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPABHEHUH.
[TpeoOpa3zoBaHue BbIpaKeHHM, COlepKalIiX Jorapudmsl.
Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METOBI pEIIEHUs JIorapu(PMUIECKUX
YPaBHEHHH.
OcHoBHblIe TpuroHomerpudeckue Gopmyisl. [IpeobpazoBanne TpUrOHOMETPUYECKUX
BBIpa)XCHUI. Perienre TpuroHoOMeTpuYeCcKux ypaBHEHU.
Pemrenne cucreM TUHEHHBIX ypaBHEHUN. MaTpulia CUCTEMBI JIMHEHHBIX YPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro TEOMETPUUYECKUIN CMBICIT U CBOMCTBA, BBIYMCIEHUE €TO
3HAYEHUS, IPUMEHEHHE ONPENEIUTENS ISl pELIeHHs CUCTEMBI JIMHEHHBIX ypaBHEeHUH. Perenne
MPUKJIAJHBIX 3a/1a4 C MIOMOILBIO CUCTEMBI INHENHBIX YpaBHeHUH. McciienoBanue mocTpoeHHON
MOJIETH C ITOMOIIBIO MAaTPHUIL U ONPEACITUTENEH.
[TocTpoeHne MaTEMaTUUECKUX MOJIENEN PEAIbHOM CUTYALlUH C TIOMOIIBIO YPABHEHUN U
HepaBeHCTB. [IpyMeHeHre ypaBHEHUI 1 HEPABEHCTB K PELICHUIO0 MaTeMaTUYECKUX 3a7a4 U
3a]1a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.
DYyHKUMH U TPapuKu
OyHKIMs, criocoObl 3ananus GyHkuu. Bzanmuo odparusie pynkunu. Komnosunus
byakuumid. ['paduk Gyakuu. InemeHTapHble TpeoOpa3oBanus rpaduKoB PyHKITUH.



OO6nacth onpesesieHnss 1 MHOKeCTBO 3HaueHni pyHkiuu. Hynu dyuakmuu. [IpomexyTku
3HAaKONOCTOAHCTBA. YETHBIE 1 HeuéTHbIe QpyHKIMU. [lepuonnyeckue pynkuuu. [IpomexyTkn
MOHOTOHHOCTH (pyHKITMH. MakcUMyMbl 1 MUHUMYMBI GyHKIMU. Hanbompiee 1 HauMeHbIee

3HaYeHUs (PYHKIIMH HAa TPOMEXKYTKE.
JluneiiHas, kBapaTuuHas U IpoOHO-TUHEHHAsS PyHKUINUU. DJIeMEHTapHOE UCCIIEJIOBAHUE U
MOCTPOCHUE UX IPaUKOB.
CrenenHast GyHKIIUS C HATypaIBHBIM U IIETBIM MTOKaszareneM. E€ cBolicTBa u rpaduk.
CaoiicTBa 1 rpa@uK KOpHS N-Oi CTeNeHH KaK GYHKIIMH 0OpaTHOW CTENEHH C HATypaJlbHbIM
MIOKa3aTeJEM.
[TokazarenbHas u norapudmMuyeckas GyHKIMH, X CBOHCTBA U Tpaduku. Vicnonp3zoBanue
rpaduKoB PYHKIUH U1 pEeLIeHUs] yPaBHEHUH.
TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPeIeICHHE TPUTOHOMETPUUECKUX (PYHKIIHIA
YHUCJIOBOI'O apIyMEHTA.
OyHKIMOHAIbHbBIE 3aBUCUMOCTH B PEAJIbHBIX IpOLeccax U sABICHUSIX. [’ papuku peaabHbIX
3aBUCHMOCTEHN.
Havana maTteMaTH4ecKoro aHajmsa
[TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEAOBaTeNbHOCTEH. MeTon MaTeMaTHueCcKOon
MHIYKUAHA. MOHOTOHHBIE M OIPAHUYEHHBIE ITOCIIEI0BATENBHOCTH. VICTOpUS BOZBHUKHOBEHUS
MaTeMaTHYECKOT0 aHAlIM3a KaKk aHaJIn3a 0ECKOHEYHO MaJIbIX.
Apudmerrnueckas u reomeTpudeckas nporpeccun. beckoneuHo yObIBaromias
reoMeTpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCUH.
JIHEHBIN ¥ 3KCIOHEHIMAIbHbIA pocT. Hucio e. @opmyiia CI0KHBIX MPOLEHTOB.
Hcrnionbs30BaHKe NPOTPECCUN Ul pELIEHUS PEAVIBHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.
HenpepriBable GyHKINHN 1 UX cBoWicTBA. TOYKHM pa3pbiBa. ACUMIITOTH TpadUKOB
¢ynkuuit. CoiicTBa QyHKIMI HEMPEPBIBHBIX HAa OTpe3Ke. MeTo MHTEPBAIOB JJIs peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEPhIBHBIX (QYHKIUHN AJIs1 peLIeHHS 3a1a4.
[TepBas u BTOpas mpousBoAHbie QyHKIMU. OnpeeseHne, reoOMEeTPHUIECKUN U (PU3UIECKUN
CMBICJI IPOU3BOTHON. YpaBHEHUE KacaTelbHOM K rpaduKky QyHKIUH.
ITpousBosHbIe neMeHTapHbIX QyHKUMN. [Ipon3BoaHAs CyMMBI, MPOU3BEIEHUS, YACTHOTO
Y KOMIO3UIMH (PYHKLIHH.
MHoxkecTBa M JIOTHKA
MHoxecTBO, onepaiuy HajJ MHOKECTBAMH M MX CBOMCTBA. JlnarpamMmsl Dilniepa—BeHHa.
IIpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO allapara JUist ONMCAHUs PEaIbHbIX IIPOLIECCOB U
SBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB.
Omnpenenenue, TeopemMa, CBOHCTBO MaTeMaTHUYECKOI0 00BEKTa, CIIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KJIACC

Yucsa v BbIYMCIEHUASA
Harypanbnble u nensie yncna. [IpuMeneHne npu3HaKkoB JEIUMOCTH LETbIX YHCEll,
HanOospmmi 00mmid nenutensd (nanee — HOJl) u mammensinee obmiee kpatHoe (nanee — HOK),
OCTaTKOB IO MOJTYJIIO, aliropuT™Ma EBKHIa 115 pemeHus 3a1a4 B IETbIX YUCIIaX.
KomrnekcHbie uncna. AnreOpandeckasi U TPUTOHOMETpUUYecKast (hOpMBI 3aITUCH
KOMIUIEKCHOTO yuciia. ApudMeTndeckue onepamnun ¢ KOMIUIEKCHBIMU Yrciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCE Ha KOOpAUHATHOM 1u1ockocTH. @opmysna Myaspa. Kopau n-oii crenenu u3



KOMIUIEKCHOTO yKcia. [[puMeHeHne KOMIIEKCHBIX YHCEeN ISl pelieHus] GU3NYECKuX U
reOMETPUUYECKUX 3a1a4.
YpaBHeHus U HepaBeHCTBA
Cucrema ¥ COBOKYITHOCTh YPaBHEHUIN U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.
OT60p KOpHEH TPUTOHOMETPUYECKHUX YPaBHEHUH C MMOMOIILI0 TPUTOHOMETPHUECKOM
OKpPY>KHOCTH. Pelienue TpuroHoMeTpu4eckiux HEPaBeHCTB.
OcHOBHBIE METOJIbI PEILIEHUs TOKA3aTENbHBIX U JIOrapu(MUUIECKIX HEPABEHCTB.
OCHOBHBIE METO/IbI PELIEHUS UPPAL[MOHAIBHBIX HEPABEHCTB.
OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEH PallMOHAJIbHBIX,
UppaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU()MUIECKUX YPaBHEHHH.
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.
[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUIO MATEMATUYECKUX 3a7a4 U
3a/1a4 U3 pa3InyHbIX 00J1aCTeN HayKu U peanbHOMN )KU3HHU, UHTEPIPETALHS TOJTY4EHHbIX
pe3ynbTaToB.
DYyHKUMH U TPaPUKHU
['paduk xommnozuiuu ¢pyHkimii. ['eomerpuueckue oOpa3sl ypaBHEHUN U HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.
Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U Tpa(uKH.
['padmyeckue MeTOABI pelIeHs] YpaBHEHH U HEpaBeHCTB. | paduueckiie MeTOIblI
pelieHus 3a/1ay ¢ mapaMmeTpaMu.
Hcnonp3oBanue rpadukoB GyHKINN 7151 HCCIIE0OBAHUS TPOLIECCOB U 3aBUCHMOCTEH,
KOTOpbI€ BOHUKAIOT MPU PELUICHUU 33/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATIbHOM KU3HU.
Havaja maTeMaTH4eCKOro aHaJImu3a
[TpuMeHeHne NTPOU3BOIHOM K MCCIEIOBAHNIO (DYHKIIMKA HA MOHOTOHHOCTh U OKCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.
[IpumeHneHne MporU3BOIHON [T HAXOXKACHUSI HAWTYUILEro PEIEHUs B IPUKIIaTHBIX
3ajaydax, JAJIs ONpeaesieHUs] CKOPOCTH U YCKOPEHHsI ITpoliecca, 3a1laHHOro (opMysIoi Hiu
rpaduKoM.
[TepBooOpasHas, OCHOBHOE CBOMCTBO MepBo0Opa3HbiX. [IepBooOpazHbie AIeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.
HuTerpain. I'eomeTpudeckuii CMbICI HHTErpaia. BerauciaeHne onpeaenéHHoro HHTerpana
no ¢popmyne Herorona-Jleitbuuna.
[TpumeHeHre uHTerpaia A HaX0XACHUS TUIouaiel IoCcKux Guryp u o0bEMoB
T€OMETPUUYECKHX TEJ.
[Tpumeps! pemenuit quddepeHInaIbHbIX ypaBHEHUNH. MaTeMaTnueckoe MOIeIMpPOBaHNE
peabHBIX MPOLECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPAaBHEHUH.



ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHIMA YYEBHOI'O KYPCA «AJI'EGPA 1
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCcKOro BOCIUTAHMS:
c(hOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00YUaIOLIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIeHa POCCUNCKOT0 00IIECTBa, MPEICTABICHUE O MATEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABJICHHMA, IPOLEIYpP IPaXkIaHCKOTo 00IIecTBa
(BBIOOpBI, ONIPOCHI U IPYro€), YMEHUE B3aUMO/IEHCTBOBATh C COL[UAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIHMSIMHU U Ha3HAYCHHEM;
2) NaTPHOTHYECKOI0 BOCTIMTAHMS:
c(OpMUPOBAHHOCTh POCCUMCKON I'Ppa)KAaHCKON UACHTUYHOCTH, YBAXEHUS K IPOILIOMY U
HACTOAILIEMY POCCUIMCKON MAaTEMATUKH, IEHHOCTHOE OTHOLWIEHHUE K JOCTHKEHUAM POCCHIUCKHUX
MaTE€MaTUKOB U POCCUNCKOM MaTEeMAaTUUECKOW IKOJIbl, UCIIOIb30BAHNUE ITUX JIOCTUKEHUH B
JIpYTUX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEN POCCUIICKOr0 Hapo1a, CPOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOr0 MOBEACHMS, CBI3AHHOTO C MPAKTHYECKUM IPUMEHEHUEM
JOCTH>KEHHUI HAYKH U JIEATEIIbHOCTHI0 YUEHOT0, OCO3HAHUE JTUYHOTO BKJIaJa B IOCTPOCHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MUY, BKIIIOUYAsl ICTETUKY MaTEMaTHUECKHUX
3aKOHOMEPHOCTEN, 00BbEKTOB, 3a/]1a4, peIIeHUH, pacCyKAeHUH, BOCOPUUMUUBOCTD K
MaTeMaTHYeCKUM acleKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHUA:
c(OPMHPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKHe 3HaHUS B UHTEpecax 370pOBOTO
u Oe3zomacHoro odpasa KM3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/10POBBIO (3710pOBOE
NUTaHue, cOaATaHCUPOBAHHBIM PEXXUM 3aHIATUN U OTIbIXA, peryysgpHas Gu3nyecKasi akTUBHOCTb),
(u3nyecKoe COBEPILICHCTBOBAHHE MPH 3aHATUSAX CIOPTUBHO-03/I0pPOBUTENIBHOM 1€ATEIBHOCTHIO;
6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHUE LIEHHOCTH TPYA0JII00US, UHTEPEC K pa3InyHbIM chepam
npodeccnoHaNbHOM 1eATEIbHOCTH, CBSI3aHHBIM C MATEMaTUKON U €€ MPHIIOKEHUSIMU, YMEHNE
COBEpIIATh OCO3HAHHBIN BBIOOP Oyaymieit mpodeccuu 1 peaan30BhIBaTh COOCTBEHHBIE
KU3HEHHBIE [IaHbl, TOTOBHOCTh M CITIOCOOHOCTh K MAaTEMaTHYECKOMY 00pa30BaHUIO U
camM000pa30BaHUIO HAa MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pEILICHUH
MPaKTUYECKHX 3a]]a4 MaTeMaTHUeCKON HalpaBIeHHOCTH;

7) 3K0JI0rM4YeCKOr0 BOCIIMTAHMS:
c(OPMHPOBAHHOCTh IKOJIOTHUECKON KYJIbTYphl, TOHUMAHUE BIUSHUS COLMATBHO-
SKOHOMMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM U COLIMATIBHOM CpENibl, OCO3HAHUE
rJ100aTbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM, OpUEHTAIIHsI Ha TPUMEHEHNE
MaTeMaTUYeCKUX 3HAHUI JIUIsl pelIeHus 3a/1a4 B 00JIaCTH OKpY>Karolllel cpe/ibl, IIIaHUpOBaHHE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI I OKPY>KAIOILEN CPE/Ibl;
8) HeHHOCTH HAYYHOI0 O3HAHMA:



c(OPMHPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTHYeCKON HayKH KaK cepbl
YEJIOBEUECKOU JEATEIbHOCTH, ITANIOB €€ PAa3BUTHS U 3HAYMMOCTH UL PA3BUTHS LIUBUIIM3ALIUN,
OBJIAJICHUE S3BIKOM MAaTEMaTHUKN U MaTEMAaTUYECKOU KyIbTYPOU KaK CPEACTBOM IIO3HAHMS MUPA,
TOTOBHOCTB OCYIIECTBIIATh IPOEKTHYIO M HCCIIEN0BATENBCKYIO JEATEIBHOCTh MHIANBAYaIbHO U
B IpyMIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Bba3oBble Jlornyeckue AeicTBUA:
BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKA MAaTEMaTHUECKUX O0BEKTOB,
HOHATHUH, OTHOIIEHUH MEXy HOHATUAMHU, (POPMYIUPOBATH ONPEICIICHUS TOHATUH,
YCTAHABJIMBATh CYLECTBEHHBIN MTPU3HAK KJIACCU(PHUKALIMU, OCHOBaHUS JUIsl 00001IEeHNS U
CpPaBHEHHUs, KpUTEPUU ITPOBOAMMOI0 aHAJIN3A,
BOCIIPMHUMATh, (HOPMYIUPOBATh U MPe0OPa30BbIBATE CYXKIEHUS: YTBEPAUTEIbHbBIE U
OTpHLIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,
BBISIBJISITh MAaTEMATUYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYNs B (haKTax,
JAaHHBIX, HAOJIIOIEHUSAX U YTBEPKACHUSX, IpeJiaraTb KPUTEPUU JUIsI BbISIBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;
JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;
IIPOBOJUTH CAMOCTOSITENIHO JOKA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKICHUH (TIpsMBbIE U
OT IIPOTHUBHOT0), BBICTPAUBaTh apryMEHTAINIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;
BbIOMpaTh crioco0 pereHus yaeOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOMpaTh Hanbosee NOAXOAAMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX
KPUTEPHEB).
ba3oBble uccienoBare/bCKue 1eHCTBHUA:
MCIIOJIb30BaTh BOMPOCH! KaK UCCIIE10BATEIbCKUI HHCTPYMEHT MO3HAHUA, GOPMYINPOBATH
BOIPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIIEMY, YCTaHABIUBATh HCKOMOE U JJAaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMI0, MHEHHE;
IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIIN SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJIEHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00bEKTa, SIBICHUS, IPOLECCa, BBISBICHUIO
3aBHCUMOCTEHN MeXIy 00BbEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;
CaMOCTOSITENTbHO (hOPMYIHPOBaTh 00OOIIEHHUS U BBIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJI0ACHNUS, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MOJTYUYEHHBIX PE3YyIbTaTOB, BEIBOJOB U
00001IIeHMI;
MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATh MPEINOJIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.
Pabora ¢ nnopmanmeii:
BBISBJIATH 1eULNTHI HH(OPMALIUHY, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HAa BOIIPOC U JIIS
pelleHus 3a1auH;
BbIOMPATh MHPOPMAIIUIO U3 HICTOYHUKOB Pa3IMYHbIX THIIOB, AaHAJTU3UPOBATh,
CHCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH HH(POPMALIHIO PA3INYHBIX BUI0B U (HhopM
IIPEJICTaBIICHHUS,



CTPYKTYpUPOBaTh UH(OpPMAIIHIO, IPEICTABIATH €€ B pa3IMUHbIX (popmax,
WLTIOCTPUPOBATH IPahuuecKu;
OLIEHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENBHO C(HOPMYTHPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKaTHBHBbIE YHMBepcAIbHbIe yueOHbIe AeiicTBUSA
Oo0menne:

BOCIPUHHUMATH U (POPMYIHPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSIMH U LIETSIMHU
00IIeHHs, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M THCbMEHHBIX
TCKCTaX, AaBaThb MMOACHCHUI 110 X0y PCIICHHA 3aJa4i, KOMMCHTUPOBATH HOJIy‘-ICHHBIfI
pe3ybTar;

B X0JIe 00CYXJICHHS 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMON TeMbI, TPOOIEMBI,
pelraeMoi 3a/1a4u, BEICKA3bIBATh HJICH, HALlCJICHHBIE Ha IOUCK PEIICHHUs, COTIOCTABIISATH CBOU
CYXKACHUA C CYXKACHUAMU APYTIUX YHaCTHUKOB AUajIora, O6Hapy)KI/IBaTB pasiiniue U CXoaCTBO

MO3HIINH, B KOPPEKTHOU opme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3YJIbTAThl PEIICHHS 3aa4H, SKCIICPUMEHTA, UCCIICIOBaHHUS, IPOEKTa,

CaMOCTOSATENIFHO BBIOMPATH (OPMAT BHICTYIUICHHS C YUETOM 3a]a4 MPE3CHTAIH 1
0COOEHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE 1eCTBUS
Camoopranmszanmsi:

COCTaBJIATH IJIaH, AJITOPUTM pELICHU 3a/1a4M, BHIOUPATh CIIOCO0 PEeLeHus C y4ETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ yu€TOM HOBOM HH(pOpMALHH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEICKT:
BJIa/IETh HaBbIKaMU MO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUIN
Y MBICIIMTENBHBIX IPOLIECCOB, X PE3YJIbTATOB, BIAJAETh CIIOCOOaAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHN MaTEMaTUUECKOH 3a1auu;
IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEILICHUU 3a7a4l, BHOCUTh
KOPPEKTUBBI B IEATEIbHOCTh HA OCHOBE HOBBIX 00CTOSITENLCTB, JaHHBIX, HallIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE Pe3yJIbTaTa eI U YCIOBHUIM, OOBSICHATh MIPUYHUHBI
JOCTHOKEHUS MM HEAOCTHXKEHHSI pe3yIbTaToOB AeSITEIbHOCTH, HAaXOAUTh OIINOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHUMATH U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHIHON U WHANBUAYAIBHON paOOTHI IPU
peleHnH y4yeOHBIX 3a/1a4, IPUHUMATh LIeJIb COBMECTHOM JEATEIbHOCTH, JIAHUPOBATh
OpraHU3AIMI0 COBMECTHOM pabOTHhI, paclpeesaTh BUIbI padoT, TOTOBAPUBATHCS, 00CYKIATh
MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B IPYMIIOBBIX (opMax paboTsl (00CyKaeHUsI, 0OOMEH MHEHHA, «MO3TOBBIE
IITYPMBD» U UHBIE), BBIIOJHATH CBOIO YaCTh pabOTHl M KOOPJAMHUPOBATH CBOM JICHCTBUS C
JPYTUMHU 4JIeHaMU KOMaH/1bl, OLIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIMIA MIPOTYKT 11O
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI



K xonity 06yuenus B 10 kj1acceoOydaromuics MOIyduT CICAYIONNE TPEAMETHBIC
Pe3yabTATHI IO OTJICIBHBIM TeMaM paboyei mporpaMmbl yaeOHOTro Kypca «AireOpa n Havana
MaTEMaTHUYECKOI0 aHaJIn3a»:
Yucsia 1 BBIYMCJICHUSA:
CBOOOHO ONEPUPOBATH MOHATUSAMU: PALIMOHAIBHOE YUCIIO, OECKOHEUHAs! IepUOInYecKas
Ipo0b, MPOLIEHTHI, UPPALUOHATILHOE YHCII0, MHO’KECTBA PALIMOHAIBHBIX U AEHCTBUTEIBHBIX
4Kcell, MOYJIb AEUCTBUTEIBHOTO YUCIIA;
IPUMEHSTh JPOOU U MPOLEHTHI JJIs PEeIIeHUs MPUKIIAIHBIX 33/1a4 U3 PA3IUYHBIX OTpacieit
3HAHUM U peaIbHOM JKU3HU;
NPUMEHSATH MPUOIMKEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJHO ONEPUPOBATH OHATHEM: CTEMEHb C L[EJIbIM MOKa3aTesIeM, UCIOIb30BaTh
MOAXOIAIIYI0 (POpMY 3amucu AEMCTBUTEIBHBIX YMCEIN JUIS PEIICHUs TPAKTUYECKUX 3371249 U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTEIICHH;
CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;
cBOOO/IHO ONEPUPOBATH MOHATUSAMU: Jorapudm 4rcia, 1eCITUIHbIE U HaTypalbHbIe
aorapudmsl;
CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YK CIOBOTO
aprymeHTa;
ONEepUPOBATH MOHATUSMU: APKCUHYC, ADKKOCUHYC U apKTaHI'€HC YHCIOBOr0O apryMeHTa.
YpaBHeHus U HepaBeHCTBA:
CBOOOHO ONEPUPOBAThH MOHATUSMU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUS U yPaBHEHUSA-CIICCTBUS, PABHOCWIBHBIE HEPABEHCTBA;
MIPUMEHSITh Pa3JIMYHbIE METO/IbI PEIICHHs] PAIMOHATBHBIX U IPOOHO-pAIlHOHATBHBIX
YpaBHEHU, TPUMEHATh METO]l MHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB;
CBOOOJHO ONEPUPOBATH MOHATUSMHU: MHOTOYJIEH OT OJJHOW EPEMEHHOM, MHOTOYJIEH C
LEJIBIMUA KO3 PUIIMEHTaMU, KOPHU MHOTOWIEHA, TPUMEHSATh JIeJIEHHe MHOTOWIEeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;
CBOOOJHO ONEpUPOBATh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHU, MaTpHULIa,
ONpeAeNUTENb MaTPUIIBI 2 X 2 U €r0 TeOMETPUUYECKUN CMBICT, HUCIIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 i BBIYACICHUS €r0 3Ha4€HUs, IPUMEHSATD ONPEACIUTENN I PEILICHUS
CHUCTEMBI JINHEWHBIX YPaBHEHUH, MOJEIINPOBATh PEAJIbHBIE CUTYaLlUU C TIOMOIIBIO CUCTEMBI
JUHENHBIX YpaBHEHUH, UCCIIE0BATH TIOCTPOSHHBIE MOJIENIN C IIOMOIIBIO MATPUI U
oTpeenuTeNel, THTEpIPETHPOBATD MTOJIyYE€HHBIN pe3yIbTaT;
UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;
BBINOJIHATH NPE0OPa30BaHMsI YHCIOBBIX BEIPAXKEHHH, COEpKALUX CTETIEHH C
paloHaIbHBIM MTOKA3aTeNIeM;
MCIIOJIb30BaTh CBOMCTBA Jorapu(MoB i Mpeodpa3oBaHUs JOrapuPpMUUECKUX
BBIPAKCHU;
CBOOOJTHO OTIEPUPOBATH MOHATHIMU: UPPALIMOHATILHBIE, TOKA3aTeIbHbIE U
jorapuMuyuecKkre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIbIO PAaBHOCHIIBHBIX IEPEX0JI0B
WJIM OCYUIECTBIISAS IPOBEPKY KOPHEH;
IPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI I TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUH;



CBOOOJHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YPaBHEHHUE, IPUMEHSTh
HE00X0auMbIe (POPMYIIBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,
MOJICIIMPOBATh peaibHbIC CUTYallUU Ha S3bIKE alNreOphl, COCTABIISATH BBIPAKEHUS,
yYpaBHEHMsI, HEPAaBEHCTBA 110 YCIOBUIO 334, UCCIIEJ0BATh IIOCTPOCHHBIE MOJIEIIH C
UCIIOJIb30BaHUEM alapaTa anreopsl.
DyHKIUH U TPaQUKH:
CBOOO/THO ONIEPUPOBATH MOHATHAMU: (DYHKIHSA, CIIOCOOBI 331aHUs] PYHKIIUH, B3AaUMHO
oOpaTtHble GYHKIIUN, KOMITO3HIMSA QYHKIIUN, rpaduK (PYHKIIUHU, BBITIOIHAT AJIEMEHTapHbBIC
npeobpazoBanus rpadUKoB QYHKIIHIA;
CBOOOJTHO ONIEPUPOBATH MOHATHAMU: O0JIACTH ONPEAETICHUS U MHOXKECTBO 3HAUCHU I
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
CBOOOJIHO ONIEPUPOBATH MOHATHSMHU: YETHBIE U HEUETHBIE (QYHKIINHU, IEPUOAUUECKUE
(GyHKLINHU, TPOMEXYTKM MOHOTOHHOCTU ()YHKLIMH, MAKCUMYMbI 1 MUHUMYMBbI (DYHKIIUH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHNE PYHKIINU HAa IPOMEKYTKE;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: CTeTIEHHAs! (QYHKIHS ¢ HATYPAIbHBIM U IEJTBIM
rokaszaresuem, rpaQuk CTeNeHHON (pYHKIUM ¢ HATYpaJIbHBIM U IIeJIbIM IIOKa3aTeneM, rpaduk
KOpHs N-0¥ CTeNeH!u Kak PyHKIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;
OTIEpPHPOBATH MOHATHIMHU: JIMHEHHAS, KBaJJpaTHIHas U ApOOHO-THHEHHAS (YHKIIH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHNE U TIOCTPOCHUE UX TPa(PUKOB;
CBOOOJIHO ONEPHPOBATH MOHATHAMMU: NTOKa3aTeabHas U lorapudmuieckas QyHKINU, UX
CBO¥CTBA U IrpadMKu, UCIIOJIb30BaTh UX I'padUKH JUIsl peLLICHHs YpaBHEHUIA;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPUTOHOMETPUIECKAsE OKPY>KHOCTh, ONIPECIICHHIE
TPUTOHOMETPUYECKHUX (PYHKIIUI YUCIOBOTO apryMeHTa,;
UCIOJIb30BaTh rpaduku GyHKIMN AJIs MCCIeI0BaHUs IPOLIECCOB U 3aBUCUMOCTEN pH
peleHNH 3a1a4 U3 APYrUX YUeOHBIX ITPEIMETOB U peaabHOM KU3HHU, BBIpaXKaTh (hopMyIaMu
3aBHCUMOCTH MEX/Ty BETMINHAMH,
Hayana maTeMaTH4eCKOro aHajIu3a:

CBOOOJTHO ONIEPUPOBATH MOHATHAMU: apu(METHUECKasi U TeOMETPHUEcKasi Iporpeccus,
0ecKOHEeuHO yOBIBaroIasi FeOMeTpUYecKas POrpeccus, JIMHEHHbIN U AKCIIOHEHIIUAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

WCTIOJIB30BATh MPOTPECCHH JUIS PEIICHHS PEaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa;
CBOOOJTHO ONIEPUPOBATH MOHATHAMMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aaHUs
1ocJe10BaTeNbHOCTEH, MOHOTOHHBIE U OTpaHHUYEHHbIE MTOCIIE10BaTEIbHOCTH, TOHUMATh OCHOBBI
3apOKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;
CBOOOJTHO OTIEPHPOBATH TOHSATHIMH: HETIPEPhIBHBIE PYHKIINHU, TOUYKU pa3pbiBa Tpaduka
(byHKIMHY, aCUMOTOTHI Tpaduka QyHKINH;
CBOOOJTHO OTIEPUPOBATH MOHATHEM: (DYHKIIMS, HETIPEphIBHAS Ha OTPE3KEe, MPUMEHATh
CBOMCTBA HEMPEPHIBHBIX (PYHKIMH IS pelIeHUs 3a/1a4;
CBOOOJTHO OTIEPHPOBATH TIOHSATHSIMHU: TIEpBasi M BTOpasi MPOU3BOTHBIE PYHKITHH,
KacaTenbHast K rpaduky QpyHKINY,
BBIUUCIISATH MIPOU3BOIHBIE CYMMBI, TPOU3BECHHUS, YACTHOTO U KOMITO3UIIUH JBYX
GyHKINH, 3HATH IPOU3BOTHBIC SJIEMEHTAPHBIX (PYHKIINH;
UCTIOJTF30BaTh TE€OMETPUICCKHIA U (PU3UIECKUI CMBICI POU3BOIHON TS peIIeHHS 3a1a4
MHoKecTBa M JIOTHKA:
CBOOOJIHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlnapar JUuis OUCaHNsl pEaJIbHBIX ITPOLIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: OIIPENIEICHUE, TEOPEMa, YpaBHEHUE-CIIE/ICTBUE,
CBOMCTBO MaT€MaTHYECKOr0 00BEKTa, JOKAa3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUS U
HEPABEHCTBA.

K koniy o6yuenus 811 kjacceo0ydyaromunics MOIyduT CISAYIOINE PeAMETHbIE
Pe3yabTATHI IO OT/ICIBHBIM TeMaM paboyei mporpamMmbl yaeOHOTro Kypca «AireOpa n Havana
MaTEMaTHYECKOIO aHAJIN3a»:

Yucia ¥ BLIYMCTICHHUA:

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: HATYpaJIbHOE U LIEJI0€ YHCII0, MHOKECTBA
HaTypaJIbHBIX U LEJIBIX YUCENl, UCIIOIb30BaTh PU3HAKU JeIUMOCTH Leblx ynucen, HO u HOK
HaTypaJIbHBIX YMCEJl AJIs PEIIEHUs 3a1a4, IPUMEHATh aroput™M EBkinaa;

CBOOOJTHO ONEPUPOBATH MOHATHEM OCTaTKa 110 MOAYJIIO, 3alIUCBhIBATh HaTypallbHbIE YHCIIa
B Pa3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJHO ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMITJIEKCHBIX
qucell, IPeACTaBISTh KOMIUIEKCHBIE YHCIIa B alreOpanyeckol 1 TPUrOHOMETpHUECcKol (opme,
BBINOJIHATE apu(pMETUYECKHE ONEepallii C HUMHU U N300pakaTh Ha KOOPIAUHATHOM IIIIOCKOCTH.

YpaBHeHusI M HEpaBEHCTBA:
CBOOOJHO ONEPUPOBATH MOHATUSMU: UPPALMOHATIbHBIE, IOKA3aTEJIbHbIE U

JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIbIO PaBHOCHIIBHBIX I1€PEXO0/IOB;

OCYILLECTBIATh OTOOP KOpHEH NpH pellieHMH TPUTOHOMETPUYECKOIO YPABHEHUS;

CBOOOHO ONEPUPOBATH OHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATH
HE00X0AUMBIE (POPMYITBI ISl PEIICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHMI U HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTH PELIEHUS CUCTEMBI U COBOKYITHOCTEN

PalMOHATIBHBIX, UPPALIMOHANIBHBIX, TOKA3aTENIbHBIX U JIOTApU(PMUUYECKUX YPaBHEHUHN U

HEPaBEHCTB;

pelaTh palroHaIbHbIE, HPPALMOHANIbHBIE, IOKa3aTeNIbHbIE, Iorapu(pMUIECKUe U

TPUTOHOMETPUYECKUE YPABHEHUSA U HEPABEHCTBA, COAEpKAILUE MOLYJIN U ITapaMeTPBbI;
MIPUMEHSTH rpauuecKre METObI JUIsl PEeIlIeHUs] ypaBHEHUN U HEPABEHCTB, a TakXKe 3a7au

C IapaMeTpaMHy;

MOJIEIMPOBATh pealibHbIE CUTYaLlMU Ha 3bIKE alreOpbl, COCTaBIIATh BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aa4M, UCCIEA0BATh IIOCTPOCHHBIE
MOJIETIM C UCITIOJIb30BAHKEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOJYyYE€HHBIN pe3ynbTarT.
DyHKIUHN U TPaQUKH:

CTPOUTH TPaPUKH KOMIOZULUHU (PYHKIMI ¢ TOMOIIBIO AJIEMEHTAPHOTO MCCIIEJOBAHUS U

CBOWCTB KOMITO3UIIMHU ABYX ()YHKIIHIA;
CTPOUTH T€OMETpUYECKHe 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHON
IIJIOCKOCTH;

CBOOO/THO ONIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPHUECKUX (DYHKIIUHA;
OPUMEHATHh QYHKIMU U1 MOJCTUPOBAHMS U UCCIIEIOBaHUS PEaTbHBIX IIPOIIECCOB.
Hayana maTteMaTH4eCcKoOro aHajim3a:

MCIIOJIb30BaTh IPOU3BOAHYIO JJI UCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTb U

JKCTPEMYMBI;
HaXOJUTh HauOoJblIee U HAUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO TSl HAXO0XKICHHS HAWTYYIIETO PEIICHHS B TPUKIIAIHBIX, B

TOM YHUCJIC COMMAITbHO-YKOHOMHYECKUX, 3a/1a4axX, JJIs ONPEACIICHUS CKOPOCTH U YCKOPESHHUS
mpolecca, 3aIaHHOT0 GOPMYJIION UITH TPaPUKOM;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TIEPBOOOpA3Hasi, ONPEACIEHHBIN HHTETPall, HAXOJAUTh
NIepBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIMIA U BBIYUCIISATH HHTErpai 1o Gopmyne HproToHa-
Jleitbuna;
HAXOJWTh IJIOMIAIH TIOCKUX (QUTYpP U 0OBEMBI TEJT ¢ TOMOIIBIO UHTETPAJIa;
UMETh MPECTABIICHHE O MATEMAaTHYECKOM MOJICIIMPOBAHUY HA TIPUMEPE COCTABIICHHSI
nuddepeHIMaIbHBIX YPaBHCHHIH,
peliaTh MPUKIATHBIC 33]Ja4H, B TOM YUCIIe COIMATBLHO-YKOHOMHYECKOTO U (PH3UIECKOTO
XapakTepa, CpeICTBAMUA MAaTEMAaTHYECKOTO aHAIIN3a.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmsblI Bcero Kontponeivie  Ipaktireckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypesI
MHOXeCTBO J1eHCTBUTEIbHBIX YHUCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI TMHEHHBIX

ypaBHEHUI

5 Oynkuuu U rpadpuku. CreneHHas QyHKIMS C 12 1
LeJIBIM [TOKa3aTeseM
3 Apudmerndeckuii KOpeHb N-0il CTETICHH. 15 1
HppaumonanbHble ypaBHEHUS

4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1

ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1

Jlorapugmuueckue ypaBHEHHs

6 Tpuronomerpuveckre BRIpaKEHUS U 29 1

YpaBHEHHS
7 ITocnenoBarenbHOCTH U POTPECCUH 10

Henpepesabie ynkiuu. [IponszBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue N R ———
padoTshI padoTshI pecypenI
1 MHoecTBO, oniepanuu HaJl MHOKECTBAMU U 1
HX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1
amnmapara JAJs peuieHus 3a1a4
Pannonanbuelie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOLICHTHI, 0ECKOHCYHBIS 1
MepHOANYECcKHe Ipoou
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
5 JeCSITUUHBIE JPOOU, MPOLIEHThI, OECKOHEUHbIE 1
MepHOANYECcKHe Ipoou
6 [Ipumenenue qpobeit u NPOLEHTOB JUIs 1
perieHust MPUKJIaIHBIX 3a7a9
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHust TpUKIaAHbIX 3a7a4
8 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckne ornepauu c 1
JEHCTBUTEILHBIMU YU CIIAMU
10 Mopynb AeCTBUTEIBLHOTO YHCIIA U €r0 1

CBOMCTBA




11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa
BBIUMCIICHUN

12

OcHOBHBIE MCTOJbI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIC METOIbI PEIICHHS IIEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS LIEJIBIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB
MHOro4ieHsl OT OAHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ HeAbIMA KOIPDUITUSHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuria cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

23

24

25

Perrenue npukiiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Kontponbnas pabdota: "PanronansHbie
ypaBHEHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWUHBIX YpaBHEHUH"
OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH.
Bzaumno obparusie pynkiun. Kommnosumus
byHKIMI

26

I'paduk GpyHkumu. DnemMeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHus: 1 MHOXKECTBO
3HaueHui Qyakuun. Hynu pyHKmm.
[IpomeXyTKH 3HAaK OCTOSHCTBA
YéETHble U HeYETHBIE PYHKIIHH.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU
MakcumMyMbl U MUHUMYMBI ()YHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIIUN Ha IPOMEKYTKE

30

Jluneiinas, KBaapaTuyHas U JpOOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIIeI0BaHNE U TTOCTPOCHUE
rpadukoB 3TuX QyHKUINN
DJeMeHTapHOe UCCIIeI0BaHNE U TIOCTPOCHUE
rpauKoB 3TUX QYHKIUN

33

CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom




Hrrotona

CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom

34 Herorona
35 CrenenHast GyHKIIUS C HATypalIbHBIM U
1enbIM nokazatenieM. E€ cBoiicTBa u rpadux
36 Kontponsnas pabdora: "Crenennast GpyHKIHsI.
E€ cBoiicTBa u rpaduk”
37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIICHU U €ro CBOMCTBA
38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIEHU U €ro CBOKMCTBA
39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
COJIepIKalINX CTEIIEHU U KOPHU
40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
CoJIepKaliX CTENEHU U KOPHU
41 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COJIepKalliX CTENEHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE
42 METO/IbI PEIICHHS UPPAITMOHATBHBIX
YpaBHEHUU
Uppaumnonansubie ypaBHeHMs. OCHOBHBIE
43 METO/IbI PEIICHHS UPPAITMOHATHHBIX
YpaBHEHUI
Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE
44 METO/bl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT

HUPPALMOHAIIBHBIX YPABHEHUN




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

46
UPPaLMOHAIBHBIX YPaBHEHUN
47 PaBHOCHIIBHBIE TIEPEXO/BI B PELIEHUU
UppalMOHAIIbHBIX YpaBHEHUI
48 PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
UPPaLMOHAIBHBIX YPaBHEHUI
CoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK
49 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypPaIbHBIM
IIOKa3aTeseM
CoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK
50 (GYHKIIM 00paTHOW CTENICHH ¢ HATypPaIbHBIM
[I0Ka3areieM
KonTponbnas pabora: "CBoiicTBa u rpaduk
o1 KOpHs N-oi creneHu. MppanroHanbHbIe
ypaBHEHHUS"
59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA
53 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTENeM U €€
CBOMCTBa
54 CreneHb ¢ palluOHAJIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBa
55 ITokazarenbHast GyHKIMS, €€ CBOCTBA U
rpaduk
56 Hcnonb3oBanue rpaduka GyHKIUU A5
peueHus: ypaBHEHU I
57 Hcnonb3oBanue rpaduka QyHKIUM 115
peueHust ypaBHEHU I
58 IlokazarenbHble ypaBHEHUSA. OCHOBHBIE




MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/If/'I

IlokazaTennHBIC YpaBHCHUA. OCHOBHBIC

59 1
METO/IbI pEIICHUS TOKA3aTeIbHBIX YpPaBHEHHH
60 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/IbI pEeIlIEHUs T0KA3aTeNIbHBIX YPaBHEHHH
61 Konrponsnas padora: "[lokazaTensHas 1
krus. [lokasarensHele ypaBHeHUA"
y
62 Jlorapudwm yucna. CoiicTBa norapudpma 1
63 Jlorapudm umncna. CBoicTBa jJorapudpma 1
64 Jlorapudwm yucna. CoiicTBa norapudpma 1
65 JlecsiTuuHbIC U HATYpaJIbHBIE TOTapU(PMBI 1
66 JlecATUYHBIC U HATypaJIbHBIC JTOTapH (MBI 1
IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
67 ’ 1
Jorapupmbl
68 [TpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX 1
aorapudmsl
69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
aorapudmsl
70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk
71 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U 1
rpaduk
7 Hcnonb3oBanue rpaduka GyHKIMM 115 1
peuieHus: ypaBHEHU I
73 Hcnonb3oBanue rpaduka GyHKIMM 115 1
peleHus ypaBHeHUH
74 Jlorapudmuueckue ypaBHeHns. OCHOBHbIE 1




METOIbI PEIICHUS JTOTapU(HMHUUECKUX
ypaBHEHUI

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/bI peIIeHUs Torapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC
76 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX
YpaBHEHUU
77 PaBHOCHUIIBHBIE TIEPEXObI B PELICHUH
Jorapu(pMUUECKUX ypaBHEHHMA
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
norapu(pMHUECKUX YpaBHEHHMA
79 Kontposbhas padota: "Jlorapudpmudeckas
¢bynkuus. Jlorapupmudeckne ypaBaenus"
80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa
81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa
82 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
83 ApKCcUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,
84 OTIpeJieNIeHue TPUTOHOMETPHUYECKUX (yHKIINH
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
85 OTIpeJieNIeHue TPUTOHOMETPHUECKUX (yHKIIUH

YHCIIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAYKECHU I

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAYKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAYKEHU I

94 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

99 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

KonrtponbHas pabdora: "Tpuronomerpuyeckue

101 BBIPKEHUS 1 TPUTOHOMETPUYECKHE 1

ypaBHeHUA"
ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs
102 nociueaoBarenbHocTell. MeTon 1
MaTeMaTHYeCKON HHAYKIIUU
103 MOHOTOHHBIE U OTPAaHUYEHHBIE 1

noCICaA0BAaTCIBbHOCTH. I/ICTOpI/IH aHajJm3a




OECKOHEUYHO MAaJIbIX

104 Apudmerrdeckast Iporpeccus
105 I'eomeTpuueckas nporpeccus
106 BeckoneuHo yObIBaro1asi reoMeTpudecKas
nporpeccust
107 CyMMa OecKOHEUYHO yObIBaromen
reOMETPHUECKON IPOTrpeccuu
108 JIMHENHBIN U SKCIOHEHUMAIIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
109 JIMHENHBIN U SKCIIOHEHIIMATILHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
110 Vcnonb30BaHue MPOrpeccuu AJIs peIIeHus
peanbHbIX 3a]1a4 IPUKIIAJHOTO XapaKTepa
111 KonTponasnas pabora: "[locnenoBarensHocTu
u nporpeccun”
112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA
113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI
114 CaoiicTBa (DyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke
115 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke
116 Meroa MHTEPBAJIOB JUIsl pELIEHUSI HEPABEHCTB
117 Meroa MHTEPBAJIOB JUIsl pELIEHUSI HEPABEHCTB
118 MeTto MHTEpBaJIOB ISl pEIIEHNS HEPABEHCTB
119 [IpuMeHeHne CBOKCTB HENPEPBIBHBIX

GyHKIUHN 1715 petieHus 3a1a4




IIpuMeHeHne CBOWCTB HENPEPBIBHBIX

120 GbyHKIUHN 1715 petieHus 3a1a4y

121 [lepBas u BTOpast npon3BOIHbIC PYHKIIUU

122 Onpenenenre, reOMETPUUECKUN CMBICIT

MIPOU3BOJHOM
123 Onpenenenue, GU3NIECKUN CMBICIT
MIPOU3BOIHOMN
124 YpaBHeHHE KacaTelbHOU K rpaduKy
byHKITUN
125 YpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIUN

126 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN

127 [TpousBoaHBIE IEeMEHTAPHBIX (PYHKUINH

128 [TpousBoiHASI CyMMBI, IPOU3BEIACHHS,
JaCTHOTO ¥ KOMITO3HIIUU ()yHKITUI

129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
JaCTHOTO ¥ KOMITO3HIINU ()yHKITUI

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU (YHKITHI

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIlUs

3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHkIUn"

134 CamocrositensHas padoTta

135 CamocrosTenbHas pabora

136 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

* MaremaTuka. Anrebpa u Hadajia MaTeMaTHdeckoro ananusa, 10 kmace/ Mep3msk AL,
Homuposckuii [I.A., Ilonsko B.M.; noxa penakuueii [Togonsckoro B.E., O6mectBo ¢
OrpaHMUYEHHON OTBETCTBEHHOCTHIO M3natensckuii nentp «BEHTAHA-I'PA®»; AkiionepHoe
obmectBo «M3marenscTBo «lIpocBenienne»

» Marematnka. AnreOpa v Hadajla MaTeMaTUYeCcKoro ananu3a, 11 kimace/ Mep3msik A.T.,
Homupogckuii [I.A., Tlonsikos B.M.; nox penakuueit [Togonsckoro B.E., OGmiecTBo €
OorpaHuuYeHHON OTBeTCTBEHHOCTHIO M3natensckuii nentp «BEHTAHA-T'PA®»; AkinonepHoe

obuiectBo «M3narenscTBo «lIpocsemmenue»

METOJAUYECKHUE MATEPHUAJIBI AJIS1 YYUTEJISL
Mertonuyeckoe nocobue. Anredpa u maremaruyeckoro ananuza 10-11 /Mep3ansk

A.I'.,Homuposckuii JI.A,.ITonsiko B.M.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [IOK
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