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INOACHUTEJIBHAS 3AIINCKA

VYuebublii Kypc «Anrebpa M Hayajga MaTeMaTUYeCKOro aHaiu3a» SBISIETCS OAHMM U3 HauOosee
3HaYMMBIX B IPOrpaMMe CpeIHEro oouero oopa3oBaHus, MOCKOIbKY, ¢ OAHOM CTOPOHBI, OH 00ECHeunBaeT
MHCTPYMEHTAJIbHYIO 0a3y A HU3Y4YEHHUsS BCEX ECTECTBEHHO-HAy4YHBIX KYypCOB, a C JApPYroil CTOpPOHBI,
(dbopMupyeT JToruuecKoe U a0CTPaKTHOE MBIIIJIEHHE 00Y4aroluXcs Ha ypOBHE, HEOOXOAMMOM Ul OCBOCHMS
nH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH U APYI'HX JAUCHUIUIMH. B pamkax qaHHOro yaeOHOro
Kypca oOydarolyvecs OBJaJIeBAlOT YHMBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HayKu, KOTOpas (opMyIHpyeT
CBOU JJOCTHKEHHS B MaTeMaTH4eckoi (opme.

VY4uebHblil Kypc anreOpbl M Hadajl MaTeMaTHYECKOT0 aHalM3a 3aKiIaJbIBaeT OCHOBY Ui YCIIEIIHOTO
OBJIQJICHUS 3aKOHAMU (DU3UKHU, XMMHUH, OMOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHJEHIINI pa3BUTUS SKOHOMUKH U
OOILIECTBEHHOM KHM3HH, IIO3BOJIAET OPUEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO UCIOIb30BATh UX Ul JajbHeiero oopa3oBaHus U B MOBCEAHEBHON *HU3HU. B TO
e BpeMsl OBJIaZicHHuE aOCTPAKTHBIMHU U JIOTMYECKH CTPOIMMHU KOHCTPYKIHMSMH alnreOpbl 1 MaTeMaTHu4ecKoro
aHauM3a pa3BUBAaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb, [OKa3bIBAaTh
YIBEPKACHUS C I[IOMOUIbI0 MHAYKIMH M pPACCYyKJIaThb JEAYKTHBHO, HCIOJIb30BaTh 0O0O0OIIEHHE U
KOHKPETHU3aL1I0, a0CTparupoBaHue U aHAJIOTHI0, (POPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIICHHE.

B xonme m3yuenus yueOGHOro kypca «Anredpa ¥ Hayajga MaTeMaTHYECKOro aHalu3a» OOydaroluecs
MIOJIy4alOT HOBBIM ONBIT PEIIECHUs NPUKIAJAHBIX 3a/1ad, CAMOCTOSTEIBHOIO MOCTPOEHUS MaTeMaTHYECKUX
MoOJielIie pealbHBIX CUTYyalllil, WHTEpIpeTaluyd TMOITYYEHHbIX pELICHUI, 3HAKOMATCS C IpUMepamMHu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJIE, HAYKE M HCKYCCTBE, C BBLAAIOIIMMUCA MaTEMaTHYECKUMHU
OTKPBITHAMH U UX aBTOPAMHU.

VY4eOHblil Kypc o0sajaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercss Kak
yepe3 ydeOHbIH MaTepuall, CIOCOOCTBYIOIIMN (OPMHUPOBAHUIO HAyYHOI'O MMPOBO33pPEHHS, TaKk MU 4epes3
cneun(uky y4eOHOW JEATENbHOCTH, TpEOYIOMmeH MPOAOKUTEIBHOH  KOHIEHTPAlMM  BHHMAaHUS,
CaMOCTOATEIILHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 3a ITOJIY4E€HHBIN pe3yNbTar.

B ocHoBe MeToauKku 00ydeHus anreOpe v HadansaM MaTeMaTHYecKOro aHajlu3a JEKUT JIeSTEIbHOCTHBIN
IPUHLUI O0yUESHHUSL.

B crpykrype yueOHoOro kypca «Anredpa 1 Hauajla MaTeMaTU4ECKOrO aHAJIN3a» BBIJEICHBI CIEAYIOLINE
COJIep)KaTeIbHO-METOJMUECKUe JIMHUU: «YUuciaa u BbUUCIEHUs», «DyHKIUN U Tpapuku», «YpaBHEHUS U
HepaBeHCTBa», «Havana wmaremaTnueckoro asammza», «MHOXKeCTBa M JIOTHKa». Bce OCHOBHBIE
COZIeP)KATEIbHO-METOJMUECKUE JTMHUM U3Yy4YaroTcs Ha MPOTSHKEHUU JIBYX JIET OOyUEHHUS Ha YPOBHE CPEJIHEro
obuiero o0pa3oBaHMsl, €CTECTBEHHO JOIMOJHASA APYr Apyra U IOCTENEHHO HACBIIIAsACh HOBBIMH TEMaMHU U
pasznenamu. JlaHHBIH y4eOHBIN KypC SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSCT B ceOe colaepKaHHe
HECKOJIbKUX MaTeMaTHUeCKUX IUCLUIUIMH, TAKUX Kak anredpa, TPUrOHOMETpHs, MaTeMAaTUYECKUN aHau3,
TEOpUs] MHOXKECTB, MaTeMaTHuecKas joruka u japyrue. Ilo mMepe Toro xak oOydaromuecs: OBJIAIEBAIOT BCE
Oosiee MIMPOKUM MaTEeMAaTUYECKUM alIapaTroM, y HUX HOCIEA0BAaTENbHO (OPMHUPYETCS U COBEPILEHCTBYETCS
YMEHHME CTPOUTHh MAaTeMAaTUYECKYI0 MOJAEIb pEaIbHOM CUTYyalUd, NPUMEHSATh 3HAHUS, MOIYYEHHBIE IPU
U3YYEHHH Y4eOHOro Kypca, /Ui PEeLIeHUs CaMOCTOATENIbHO c(hOpMYIUPOBAHHOM MaTeMaTH4eCKOl 3a1au, a
3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOIMYECKask JTUHUS «Yuciia U BBIYMCICHUS» 3aBeplliaeT (pOpMUpPOBAHUE HABBIKOB
UCIOJIb30BaHMs JEHCTBUTEIbHBIX YUCEI, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHMsL.
Ha ypoBHe cpeanero oOmiero oOpa3oBaHusi oco0oe BHHMMaHHe Yyaeisercs (OPMUPOBAHHMIO HABBHIKOB
palMOHATIBHBIX BBIYUCICHUH, BKIIOYAIONIMX B c€0sl MCIIOIb30BAHNE PA3JIMYHBIX (DOPM 3amucy 4ucia, yMEHHe
JeNaTh MPUKHUJIKY, BBIIOIHATH NPUOIMKEHHBIC BHIYUCICHNUS, OLCHUBATh YHCIOBBIE BBIPAXXEHUS, paboTaTh ¢
MaTeMaTHYeCKUMH  KOHCTAaHTaMM. 3HAKOMble OOydaloUIMMCS MHOXKECTBA  HATypaJlbHBIX,  LEJNbIX,
palMOHANbHBIX U JAEUCTBUTEIbHBIX YUCEN JOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX uMcen. B kaxiaom u3
3THX MHOXKECTB paCCMaTPUBAIOTCS CBOWCTBEHHBIE €My CIELM(pHUECKHE 3a/1aud U ONepaluy: JeJIeHHe HalleJo,
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W 3HAKOMCTBY C BO3MOXXKHOCTSIMH WX TPHUMEHEHHS [UId PEHICHUS pa3INyYHBIX 3a1ad  (OpMHPYETCs
IIPEJICTABIICHUE O €IMHCTBE MATEMAaTHKH KaK HayKH M €€ pPOIM B IOCTPOCHMM MOZEIEH pealbHOro MHUpa,
LIMPOKO KCIONIb3YIOTCA 000011IeHNE U KOHKPETU3aIusl.

Jluaua «YpaBHEHUS M HEPABEHCTBA» pEAIM3YyeTCs Ha MPOTSHKEHUHM BCEro OOydeHUss Ha YpOBHE
cpeaHero oouiero oOpa3oBaHMs, MOCKOJIbKY B KaxJIoM pasfene [Iporpammsl NpenycMOTPEHO pelieHHUe
COOTBETCTBYIOUIMX 331a4y. B pe3ynbrare oOyuarommecss OBJAJEBAIOT Pa3IMYHBIMH METOJAMH pEIIeHUS
palMOHATIBHBIX, UPPALIMOHAIBHBIX, TIOKA3aTENIbHBIX, JJOTAPUPMHUUECKHX U TPUTOHOMETPHUUECKUX YpaBHEHHH,
HEpPAaBEHCTB WM CHUCTEM, a TakKXke 3a7ad, colepXkKammx mnapaMmerpbl. IlomyyeHHble yMeHUs IIMPOKO
UCIOJIBb3YIOTCS IIPU UCCIeI0BaHUU (DYHKIMI C MOMOILBIO POU3BOAHOM, IPU peIIeHUH MPUKIaJIHbIX 33734 U
3aJa4 Ha HAXOXKJCHWE HaWOONBIINX M HAMMEHbBIINX 3HaueHWi (yHKkuuu. [laHHas coieprkarenbHas JTUHUS
BKJIIOYaeT B ce0s Takke (OpMHPOBAHHME YMEHHUH BBINOIHATH Pacd€Thl Mo ¢opmynaM, NpeoOpa3oBaHuUs
paloHaNbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUMN, a TaKKe BBIPAXKEHUH, COJEpIKaIINX
crerieH u Jorapu¢mel. braromaps u3ydeHuio anreOpandeckoro marepuana MPOUCXOAWUT JalibHeiflee
pa3sBUTHE QITOPUTMUYECKOr0 U  aOCTPAKTHOrO MBIIUICHUsS OOy4aromuxcs, (GOPMHUPYIOTCS HABBIKU
JETyKTUBHBIX PACCYKIACHUH, PaOOTHl C CHMBOJBHBIMH (OPMaMH, IMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHUJE PaBEHCTB M HEpaBeHCTB. AnreOpa mnpeanaraer 3QQeKTHBHbIE MHCTPYMEHTBI JUIs
pelIeHNs MPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad, HarjasJaHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
A3bIKA HAYKH.

ConepxxarenbHo-MeTonuueckass JuHUA «DyHKIUM U rpaduku» TECHO NEpeIvieTaeTcss C JIpyruMu
JUHUSMHA y4eOHOro Kypca, IOCKOJIBKY B KaKOM-TO CMbICIE 3aJa€T MOCIEN0BATEIbHOCTh H3YyYCHMS
Marepuaia. M3ydenne CTeneHHO!, MOKa3aTeIbHOM!, JOrapuMUIECKON U TPUTOHOMETPUIECKUX (PYHKIUN, UX
CBOMCTB M TpadMKOB, HCIOIb30BaHME (YHKUUN 7 pelleHHs 3ajad M3 JIpYrux ydeOHBIX NpEeiIMEeTOB U
peanbHOW >KU3HH TECHO CBSA3aHO KaK C MATEMAaTU4YECKUM AHAIM30M, TaK U C PEIICHWEM YpPaBHEHUU H
HepaBeHCTB. [Ipu sToM Oonblioe BHUMaHUE yaensercss (pOpMHUPOBAHHIO YMEHHUS BbIpaxkaTh (GopMyamu
3aBUCUMOCTH MEX]y Pa3JIMYHbIMU BEJIMYMHAMH, UCCIIE0BATh NOIYYEHHbIE (DYHKIMU, CTPOUTh UX I'paduKy.
Marepuain 3TON conepKaTeJIbHON JIMHUY HALICJICH HA Pa3BUTHE YMEHUM U HABBIKOB, IIO3BOJIAIOIIMX BBIPAXaTh
3aBUCUMOCTH MEXIY BEITUYMHAMH B Pa3IMYHON (opMe: aHAIMUTHYECKOM, rpadudeckoil u cioBecHou. Ero
M3Y4YCHHUE CIIOCOOCTBYET PpA3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHHUS, CIOCOOHOCTH K OO0OOIIEHUIO U
KOHKPETHU3aliH, UCIIOJIb30BAHUIO aHAJTIOTHil.

ConepxarenbHas 1uHUS «Hadana matemaTnyeckoro aHain3a» MO3BOJISET CYLIECTBEHHO PACIIUPUTH
KpYI' KaKk MaTeMaTU4eCKUX, TaK U MPUKIAIHBIX 3a]a4, JOCTYIHBIX O0YYaIOLUIMMCS, TaK KaK Yy HUX MOSIBJISIETCS
BO3MOXKHOCTb CTPOUTH I'paUKH CIOXKHBIX QYHKIUI, ONPEIeNsaTh UX HauOOoIbIlINe U HAUMEHbIIINE 3HAUCHNUS,
BBIUUCIIATh IUIOMIAAH (UIyp U OOBEMBI Tel, HAXOJUTh CKOPOCTH M YCKOpEHHus mpoueccoB. JlaHHas
coJiep KaTesIbHAas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOEHUS MATEMATHYECKUX MOJEIEH pPeaIbHBIX
CUTyalluli, IO3BOJISIET HAaXOAUTh HAWIy4Ylllee pEIICHUE B NPUKIAJHBIX, B TOM YHCIE COLHUAIBHO-
9KOHOMMYECKHX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMHM MAaT€MAaTHYECKOr0 aHalINu3a CHOCOOCTBYET Pa3BUTHIO
abcTpakTHOrO, (POPMATBHO-TOTHYECKOT0 M KPEaTUBHOTO MBIIIICHHS, (JOPMUPOBAHUIO YMEHHI paclo3HaBaTh
IIPOSIBJIEHUS] 3aKOHOB MAaTE€MaTUKM B HayKe, TeXHHUKE M HcKyccTBe. OOydaromuecs: y3HaOT O BbIIAIOLINXCS
pe3yibTaTax, MOJIY4eHHBIX B X0JI€ PAa3BUTHUS MAaTEMATHKH KaK HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOMYECKas JIMHUS «MHOXECTBA U JIOTUKA» BKJIIOYAET B ceOs AJIEMEHTHI TEOPHH
MHOKECTB U MaTEMAaTUYECKOM JIOTUKH. TeOopeTUKO-MHOKECTBEHHBIE ITPEICTABICHHS IPOHU3BIBAIOT BECh KypC
HIKOJIBHOM MaTeMaTUKU W TpeaiaraloT Haumbolee YHMBEpPCATbHBIA $3BIK, OOBEAMHSAIONIMI Bce pas3aeibl
MaTeMaTHKU U €€ MPUJIOKEHUH, OHU CBA3BIBAIOT PAa3HbIE MaTeMaTUYECKUE AUCLUUILIMHBL U UX MPUIOKEHUS B
enuHoe 1enoe. [103ToMy BakHO JaTh BO3MOXKHOCTh O0yYaroleMycsi HOHUMAaTh T€OPETHKO-MHOKECTBEHHBIH
S3bIK COBPEMEHHOW MaTeMaTUKHU M HCIOJb30BaTh €ro JJsl BbIpaKEHUS CBOUX MbIcieil. J[pyruM BaskKHBIM
MPU3HAKOM MaTeMaTHKH KaK HayKd CJeQyeT HpPU3HATh CBOWCTBEHHYIO € CTpPOrocTb OOOCHOBAaHUH U
CIICOBAHME ONPEIENEHHBIM IIPaBWJIaM IIOCTPOCHHS  JIOKa3aTEeNbCTB. 3HAKOMCTBO C  3JIEMEHTAMHU
MaTeMaTHYECKOW JIOTUKHU CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS OOYYaIOUIMXCs, MO3BOISIET UM
CTPOUTH CBOU PACCYKJICHHsI HA OCHOBE JIOTMYECKUX IPaBui, (POPMHUPYET HABBIKU KPUTUUYECKOT O MBIIUICHHUS.

[OKYMEHTBOAN@O BUMT POKNPICROAATeOpa W Hadalla MaTeMaTHYeCKOro aHajan3a» MPHCYTCTBYIOT OCHOBBI
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MTOCTPOCHUS MOJICTICH peaTbHBIX CHTYAIUH, UCCICIOBAHUS dTUX MOJEJICH C IMMOMOIIBIO amnmapara ajareopsl u
MaTEMaTHYECKOT 0 aHaIN3a, NHTEPIPETALIMY [TOJyYEHHBIX pPe3y/IbTaToB. Takue 3aJaHus BIJIETEHBI B Ka)KJIbIH
U3 pa3JesioB MPOrpaMMbl, MOCKOJIbKY BeCh Marepuan y4eOHOro Kypca IMIMPOKO MCIONb3YETCs Ul pelIeHUs
NPUKIAAHBIX 3amad. llpu pemeHuM peanbHBIX NPAKTUYECKUX 3a]ad  OOyd4aroIluecss pa3BUBAIOT
HaO0IaTeNIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BaTh AaHAJIOTHIO,
0000IIaTh W KOHKPETU3HPOBATH MpolsieMy. JleATenbHOCTh MO (OPMHUPOBAHHUIO HABBIKOB pEIICHUS
MPUKIAIHBIX 33/1a4 OpraHU3yeTcs B Mpollecce M3ydeHHUs BCeX TeM ydeOHOro kypca «Anrebpa v Havana
MaTEeMaTHYECKOr 0 aHATIN3ay.

Ha usydenue yuebHoro kypca «Ainredpa u Hayajla MaTeMaTHYECKOI'0 aHallu3a» OTBOAUTCS 272 Yaca: B
10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 knacce — 136 yacoB (4 yaca B HEZCIIO).
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COJEPKAHUE OBYYEHUA
10 KJIACC

Yucia v BbIYUCTCHUSA

Parmonaneieie yricina. OOBIKHOBEHHBIE U AECATUYHBIC IPOOH, MPOLIEHTHI, OECKOHEUHbIE IEPUOIUIECKUE
npobu. [IpumeHeHune apodeit 1 MPOIIEHTOB /IS PEIICHUS TPUKIAAHBIX 3a71a9 U3 Pa3JIMUYHbBIX OTpaciiei 3HAaHUN 1
peabHOM KU3HU.

JlefictButenbHble 4Yuciia. PamyoHanbHBIE W HppaIlMOHAIbHBIE YHCTa. ApupMETHYECKHUE OIepaluu ¢
JNENCTBUTENBHBIMU yucIaMu. Moaysb IEHCTBUTENILHOTO YKCia U ero cBorcTBa. [IpubnnkEéHHbIE BHIYUCIICHUS,
MpaBUJia OKPYIJICHUS], IPUKUAKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUH.

Crenenp ¢ menbiM TokaszareneM. buHom Hprotona. Mcmonp3oBanue mnoaxomsmield (HopMmbl 3amucu
JNENCTBUTEIBHBIX YUCEN JUISl PEIICHHS IPAKTUYECKUX 3a]1a4 U PEACTaBICHUS JaHHBIX.

Apudmernyeckuil KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHs ¢ palioHalIbHBIM IIOKA3aTENIEM U €€ CBONCTBA, CTENIEHD C IEHCTBUTENBHBIM M10KA3aTENIEM.

Jlorapudm uucna. Coiictsa jgorapudma. JlecITHIHBIC U HATYpaJbHBIE JOrapruMBbI.

CuHyc, KOCHMHYC, TaHI'€HC, KOTAHT'€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC M apKTaHT€HC
YHUCJIOBOT'O apryMEHTA.

YpaBHeHus1 M HepaBeHCTBA

ToxknaectBa UM TOXIECTBEHHBbIE IpeoOpa3zoBaHus. YpaBHEHUE, KOpEHb YypaBHeHMs. PaBHocuiIbHBIE
yYpaBHEHUS U ypaBHEHUs-ClIeACTBUS. HepaBeHCTBO, pellieHue HEpaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U APOOHO-PAI[MOHATFHBIX YPaBHEHUI U HEPABEHCTB. MHOTOUJICHBI
OT OJHOW MEpEeMEHHOH. /leneHne MHOrowieHa Ha MHOIOWIEH ¢ ocTtartkoM. Teopema be3y. MHorousneHsl c
nenbiMu ko3 duunentamu. Teopema Buera.

[Ipeobpa3zoBaHus YHCIOBBIX BBIPAXKEHUN, COJIEPIKAIIMX CTEIIEHU U KOPHHU.

WppannonaneHele ypaBHeHNA. OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIBHBIX YPABHEHU.

[Toka3arenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEILIEHUS [T0KA3aTEIbHBIX YPABHEHMI.

[IpeoOpa3oBanue BEIpAXKEHUH, COAEPKAIINX JIOTapU (DMBIL.

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE METO/IbI PEUICHHUS JIOTapU(PMUUECKUX ypaBHEHUH.

OcHoBHBIE TpUTOHOMeTpUUeckue (opmynsl. IlpeoOpa3soBaHue TPUTOHOMETPUUECKUX BBIPAKCHHA.
Pemienre TpuroHoMeTpUUECKUX YpaBHEHUN.

Pemenne cucreM NMHEWHBIX ypaBHEHHMH. MaTpuua cucTembl JUHEHHBIX ypaBHeHMH. OmnpenenuTens
MaTpuibl 2X2, €ro TreOMETPUYECKHIl CMBICI M CBOMCTBA, BBIUMCICHUE €r0 3HAYEHHUs, HPUMEHEHUE
OIpeNeNuTeNsl Ul PElIeHUs] CUCTEMbl JIMHEWHBIX ypaBHEHUH. PelieHue npukiIaaHbIX 3a7ady C MOMOIIbIO
CUCTEMBI JIMHENHBIX ypaBHeHUH. VccaenoBanye MocTpOEHHOW MOJIENH € IOMOLIbI0 MaTPULL U OIIPENEIUTENEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJENEN pealbHOW CUTyalMd C INOMOIIBIO YPABHEHUN M HEPABEHCTB.
[IpumeHeHne ypaBHEHUH M HEPABEHCTB K PELICHUIO MaTeMaTHUYECKHUX 3aJa4 U 33/a4 U3 Pa3InYHbIX o0yacTen
HAYKH U pEATbHOM KU3HH.

DyHKUUM U TPaduKu

OyHKIMsA, cocoOkl 3aganus GyHkuuu. B3aumao oOparnbie ¢pyHkiuu. Kommosumnus ¢yaknuid. ['paduk
¢byHKIMU. DIIeMeHTapHbIe Tpeodpa3oBaHus TpapuKOB ()YHKIIHIA.

Ob6nacte ompenaeraeHuss W MHOXecTBO 3HaueHuM GyHkuuu. Hymu ¢ynkuun. I[IpomexyTtku
3HAKOMOCTOSHCTBA. UETHBIe M Heu€THbIe QyHKUMU. [lepnonmueckue ¢pyHkumun. [IpomMexyTKH MOHOTOHHOCTH
¢bynkuuu. MakcuMymbl U MUHUMYMBl (QyHKUuu. HaunOonbiiee u HaumMmeHbllee 3HaueHHs (YHKUHMM Ha
MIPOMEXKYTKE.

Jluneiinas, KBagpaTuyHas U JpoOHO-TMHEWHAs QYHKIHMU. DJIEeMEHTapHOE UCCIEJI0BAaHHE U MOCTPOCHHE
UX rpa(uKOB.

CreneHHass (yHKIUS C HATypaJbHbIM M LEJBbIM Toka3aTteneMm. EE cpoiictBa u rpaduk. CpoiicTBa U
rpaduk KOpHs n-0ii CTEeNeHH Kak (PyHKIIMU OOpaTHOI CTENEHU C HATypalbHBIM MOKa3aTeJIEM.

[TokazarenbHas u snorapudmuyeckas (yHKIHUU, WX CBOWCTBa W rpaduku. Mcmomb3oBaHue rpaukos
(G VHKIMI [UIS peleHns] YpaBHEHUH.

[oKyMEFT RO NP TPASONASIOANKMIPY)KHOCTD,  ONpEJeNIeHHe TPUTOHOMETPUYECKUX  (DYHKIMA  YHCIOBOTO
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OyHKIMOHAIBHBIE 3aBHCUMOCTH B pealbHBIX Ipoleccax M SABICHUSAX. ['paduku peanbHbIX
3aBUCUMOCTEMN.

Hayana maTteMaTH4eCKOIo aHAJIM3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS MOCIEIOBATEIBHOCTEH. MeToa MaTeMaTHYeCKON WHIYKIIHH.
MOHOTOHHBIE M OrpaHUYEHHBIE IMOCIIEI0BATEILHOCTH. VcTOpHs BO3HMKHOBEHUS MAaTEeMaTHYECKOrO aHaln3a
KakK aHaJin3a OECKOHEYHO MaJIbIX.

Apudmernueckass ¥ TeoMeTpuUyecKas Mporpeccu. beckoHeuHO yObIBaomias TreoMeTpuiecKas
mporpeccusi.  Cymma  OeCKOHEYHO  yOBIBArOIIEH  TeoMeTpudeckoi  mporpeccud.  JIMHEWHBIA |
SKCIOHEHUUANBHBIA pocT. YUucno e. dopmyna CIOKHBIX HPOLUEHTOB. lcnoib3oBaHHME NPOrpeccUM st
peLIeHUs PEANIbHBIX 3a4a4 IIPUKIIAJHOrO XapakTepa.

HenpepriBHble QyHKIINKU U WX CBoWcTBAa. Touku paspbiBa. ACUMOTOTHI TpadukoB QyHkuuii. CBoicTBa
(GyHKIMI HenmpepbIBHBIX Ha OTpe3ke. MeToJ MHTEpBaJIOB JIs pellleHUs HepaBeHCTB. lIpuMeHeHHe CBOWCTB
HENPEepBIBHBIX (PYHKIUN I peiieHus 3aay.

[lepBas u BTOpas mpousBomHble (GyHKIMU. OnpeneneHue, TeOMETPUUECKUH M (U3HYECKHI CMBICT
MIPOM3BOJHON. YpaBHEHUE KacaTeIbHON K TpaduKy QYHKIIH.

[IpousBoanbie aneMeHTapHbIX QyHKIMA. [Ipor3BOIHAsS CyMMBI, TPOU3BEIEHNUS, YACTHOTO U KOMITO3HUIINH
GbyHKIUH.

MHoskecTBa H JIOTHKA

MHoecTBO, olepalMy HajJ MHOXXECTBaMU U UX cBoicTBa. Juarpammel Diinepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOIO anmapara Jijisi ONMCaHUs pealbHBIX MPOLIECCOB U SIBIICHUM, NPU PEIICHUU 33]a4
U3 IpYTUX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOrO OOBEKTa, CIEJICTBHE, JI0KA3aTelbCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS.

11 KJIACC

Yuciia v BbIYMCTICHUSA

Harypanbubie u nensie uncna. [IpumMeHeHre Npu3HaKkoB JEIUMOCTH IENbIX YHCeN, HanOOIBbIINA OOIIHiA
nemurtens (nanee — HOJl) u nanmensinee obmee kpatHoe (manee — HOK), ocTtaTkoB mo Mopysto, anroputMa
EBknupa uid penienus 3a/1a4 B LEIbIX YUCIax.

Kommuiekcuble uncna. Anrebpandeckas U TpUroHOMeTpudeckas (JOpMbl 3aITUCH KOMIUIEKCHOT'O YHCTIA.
Apudmernueckue omnepanuu ¢ KOMIUIEKCHBIMH 4YHClIaMd. VI300pakeHWe KOMIUICKCHBIX YHCENl Ha
KoopanHaTtHOM miiockoctu. @opmyna Myaspa. KopHu n-oil creneHu u3 KOMIUIEKCHOTro uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ Ui pelieHns (PU3MUeCKUX U T€OMETPUUECKUX 3aad.

YpaBHeHNS H HEPABEHCTBA

Cucrema U COBOKYIHOCTb YpaBHEHUN U HEpaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-CIIECTBUS.
PaBHOCHIIbHBIE HEpAaBEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUN C TIOMOIIBIO TPUTOHOMETPUUYECKONH OKPYKHOCTH.
Pemenne TpUroHoMeTpUUECKUX HEPABEHCTB.

OCHOBHBIE METObI PELICHUSI IOKA3aTEIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHHSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METONBl PEHIEHUS] CHUCTEM M COBOKYNHOCTEW palUOHANbHBIX, HWPPALMOHAIBHBIX,
MOKA3aTeIbHBIX U JIOTApU(PMUUECKUX YPaBHEHHH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMHU.

[IpumeHeHue ypaBHEHUM, CHUCTEM M HEPABEHCTB K PEUICHUI0 MaTeMaTHYeCKUX 3ajJad U 3aJad u3
Pa3IUYHBIX 00JIaCTe! HAYKU U pealibHOW KU3HH, HHTEPIPETALUs TOITYYEHHBIX Pe3yIbTaTOB.

DyHKIUHN U TpaQUKH

I'padux xommosunmu pyakumii. ['eomerpuueckre oOpa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPAMHATHOMN
IIJIOCKOCTH.

Tpuronomerpuueckue GpyHKIIUHN, UX CBOWCTBA U I'padUKH.

['padmyeckre MeTONBI pelleHus] ypaBHEHUN M HepaBeHCTB. ['paduyeckre MeTOIbl penieHus 3ajad C

HAPaMICTTRYNIHCAH 3MEKTPOHHOW MOAMNUCHIO

RS SORITO SEMERSTASORTERIRR  pie rcc OB (ifoucCeot ™ “SRERICHORRA T HETERHE

BOBHWKAIOT [P PELIEHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U pealbHON )KU3HU.




Havyana maTeMaTH4yecKoro anajamnsa

[TpumeHeHne MPOU3BOAHOM K MCCIe10BaHUIO (DYHKIMI Ha MOHOTOHHOCTb M SKCTpeMyMbl. HaxoxaeHue
HauOOJbIIEro U HAMMEHbIIET0 3HAYeHUH HelpephIBHON (YHKIIMHM HA OTpPE3Ke.

[IpumeHeHne TPOU3BOAHOW JJIsi HAXOXKJEHUS HAWIYYIIErO PeIIeHHs B MPHUKIAIHBIX 3aqadax, is
OIpe/IeTICHUs] CKOPOCTU M YCKOPEHHUsI MPoLIecca, 3aaHHOT0 POopMYIIoi UK TpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. I[lepBooOpa3Hble 3JIEMEHTApHBIX (YHKIIHMA.
[IpaBuna HaxOXJIeHUS! IEPBOOOPA3HBIX.

WNurerpan. 'eomeTpudecknii CMbICT MHTETpaja. BeryucieHue ompenei€HHOro MHTerpaia mo gopmyne
Herorona-Jleliouuna.

[TpumeHeHne UHTErpata A HAXOXKICHHS IJI0MIA e MIOCKUX (GUTYp U 00bEMOB reOMETPHUIECKUX TEIL.

[Ipumepsl pemienuii auddepeHInaTbHBIX ypaBHEHUH. MareMaTuyeckoe MOJICTHPOBAHUE PeaTbHBIX
MPOIIECCOB C TOMOIIBI0 TU(depeHITnaTbHBIX YPaBHEHUM.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO
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IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJIHEI'O
OBUIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaxaaHCcKoOro BOCIUTAHUSA:

chOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMH O0YUYaOIIErocss KaKk aKTUBHOTO W OTBETCTBEHHOI'O YJICHA
poccuiickoro o0IecTBa, MPEACTAaBIEHHE O MAaTeMaTHYECKMX OCHOBaX (YHKIHMOHMPOBAHUS pa3IUYHBIX
CTPYKTYp, SBJICHUH, TpOLEAYyp TpakIaHCKOro ooOmiectBa (BBIOOPBI, ONPOCHl M JIPYroe), yMeHHe
B3aMMOJICHCTBOBATH C COLUATbHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIMSAMU U HA3HAUEHUEM;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON TPaXKJAHCKOW MIEHTUYHOCTH, YBaXECHHS K MPOIUIOMY M HACTOSILIEMY
POCCHIICKON MaTe€MaTUKH, IEHHOCTHOE OTHOIIEHHUE K JTOCTHKEHHUSAM POCCUMCKMX MAaT€MaTUKOB M POCCUHCKON
MaTeMaTHYeCKOM IIKOMIbI, WCIONb30BAHHE OSTUX JOCTHKEHHH B JPYTHMX HayKax, TEXHOJOTrusx, cdepax
9KOHOMMUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HAHUE JAYXOBHBIX IIEHHOCTEH POCCHICKOr0 HapoJa, ChOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
ATUYECKOTO TMOBEJEHUS, CBSI3aHHOIO C MPAKTHUUYECKUM IMPUMEHEHHEM JOCTHKEHUN HAayKd U JEATEIbHOCTHIO
y4€HOro, OCO3HaHKE JUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOI'O Oy IyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETHUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aja4, pEIIeHUH, pacCyKJIEeHUH, BOCIPUUMYMBOCTh K MAaTEMaTHYECKHM AacleKTaM pa3Iu4HbIX BHUIOB
HCKYCCTBA;

5) pu3nveckoro BOCHUTAHUSA:

chOPMUPOBAHHOCTh YMEHHUs TPUMEHATh MaTeMAaTHYeCKHWE 3HAHUA B HWHTEpecax 370pOBOTO H
Oe3omacHoro oOpa3a JKHM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pOBbIO (370pOBOE IHTAaHHE,
cOaaHCUpPOBAaHHBIA PEXKUM 3aHATUH H OTOBIXa, peErylspHas Qundeckas aKTHBHOCTh), (usmdeckoe
COBEPIIECHCTBOBAHME IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHON 1E€ATEIBbHOCTBIO;

6) TPy10BOT0 BOCIIUTAHUSA:

FOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIONOOUsS, HHTEpEC K pasIudHbIM chepam
npoeCcCHOHANTBHON NEeSITETbHOCTH, CBS3aHHBIM C MAaTEeMaTHKOW W €€ NPUIOKEHUSMH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oymyliel mpodeccun U pearTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIaHBI, TOTOBHOCTh U
CHOCOOHOCTh K MaTeMaTHMYeCKOMYy OOpa30oBaHMIO M C€aMOOOpa30BaHMIO Ha TMPOTSHKEHUM BCEU JKHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUE€CKOW HANPaBIEHHOCTH;

7) 3K0JI0TUY€CKOr0 BOCIIMTAHMS:

chOPMUPOBAHHOCTDh JIKOJIIOTUYECKON KYNbTYphl, MOHUMAHHE BIUSHUS COLMATBLHO-IKOHOMHUYECKUX
MPOLIECCOB HA COCTOSHUE TMPUPOAHONM U COLMAIBHOW CpeAbl, OCO3HAHME TJ00ANbHOrO XapakTepa
IKOJIOTUYECKUX TPOOJIeM, OpHEHTallMs Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHWUW JJs pelIeHHs 3aaad B
o0JlacTu OKpyXKaromie cpezibl, IMJIaHUPOBAaHHE IOCTYNKOB M OLEHKU HMX BO3MOXXHBIX IOCIEICTBUN IS
OKpPY’Karollen Cpebl;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(OPMHUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKH W
OOIIIECTBEHHON MpPaKTHKH, MOHMMAaHHE MAaTeMaTUYeCKOM HayKu Kak chepbl 4elOoBEUEeCKOW esTeTbHOCTH,
9TanmoB €€ pPa3BUTHS M 3HAYMMOCTH I Pa3BUTHS IHUBWJIM3AIIMH, OBJIAJICHUE S3BIKOM MaTEeMaTHUKH U
MaTE€MaTUYeCKOM KyJbTYpOHl KakK CpEICTBOM ITO3HAHUS MHpPA, TOTOBHOCTb OCYUIECTBISITH IMPOEKTHYIO H
UCCIIEI0BATENbCKYIO AEATEIbHOCT HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

TTo3HaBaTeabHLIE YHUBEPCAIbHBIC yqeﬁm,le );leﬁCTBI/Iﬂ

ROKYMETR A9GBiSHE HGHTAENeTE OB IS :

MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
[vipexkTop




BBIABJIATE U xapaKTemeBaTb CYHICCTBGHHLIC HpI/ISHaKI/I MATECMATHUYCCKUX O6’I)CKTOB, HOHﬂTHﬁ,
OTHOILIGHUH MEXIy MOHATHAMH, (POpMYITHpPOBaTH OMpENENCHUS MOHITHI, YCTaHABIMBATh CYIIECTBEHHBIH
MPU3HAK KJIacCU(UKAITUU, OCHOBAHHUSI 711 000OIICHUS U CpaBHEHUSI, KPUTEPUHU TTPOBOAMMOTO aHAIIN3a,;

BOCIIPHHUMATh, (POPMYyIHpPOBaTh U MPEOOPa3OBHIBATH CY)KICHMS: YTBEPAMTENIbHbIE U OTPHUILATEIILHBIE,
eMHUYHBIC, YACTHBIC U OOIIHE, YCITOBHBIC;

BBIABJISITH MATEMAaTHUUYCCKUEC BaKOHOMepHOCTI/I, B3aUMOCBS3U U HpOTI/IBOpe‘-II/ISI B (I)aKTax, JaHHBbIX,
HaONIOZICHUSAX M YTBEPKACHUSX, TIPEJIaraTh KpUTEPUH IS BHISBJICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHH;

J€JIaTh BBIBOJbI C HCIIOJIB30BAHHUCM 3aKOHOB JIOTHKH, ,Z[GI[yKTI/IBHI)IX U MHAYKTUBHBIX YMOSaKJIIO‘-IeHI/If/'I,
YMO3aKJIFOUEHU 110 aHAJIOTUH;

HpOBOZII/ITI) CaMOCTOSATCIIBHO J0Ka3aTrcjJIbCTBA MATCMATHUYCCKHUX YTBCp)K[[eHI/Iﬁ (Hp?[MI)IG 158 oT
MPOTUBHOI0), BBICTpPAUBAaTh apPryMEHTALUI0, TMPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
CO6CTB€HHI>IC CY)KI[eHI/IS{ " BBIBOJbI,

BBEIOMpATh CIIOCOO pelleHrs y4eOHOU 3aauu (CpaBHUBATh HECKOIBKO BApUAHTOB PEIEHUS, BHIOMPATH
Han0oJee MOAXOISIINNA ¢ YIETOM CAMOCTOSITEIIBHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ucciiea0BaTeAbCKUE JeHCTBUSA:

WCIIOJIB30BaTh BOIPOCHI KaK HMCCIIEIOBATEILCKHN WHCTPYMEHT MO3HAHUA, (POPMyIHpOBaTH BOIMPOCHI,
¢buKcupyoomue npoTuBOpeune, MNpobdieMy, YCTaHABIMBAaTh HMCKOMOE U JaHHOE, (OPMHPOBATh THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIMIO, MHEHHUE;

MPOBOAUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIEIOBAHUE [0 YCTAHOBJIEHUIO
0COOEHHOCTEH MaTeMaTH4YeCKOro 0ObEKTa, SIBICHHUS, IPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIYy O0ObEKTaMH,
SIBJICHUSIMU, IIPOL[ECCAMU;

CaMOCTOATENHHO (pOopMyTHpPOBaTH 0000IIIEHUS M BBIBOJBI MO pe3yibTaTaM MPOBEIEHHOIO0 HAOMIOACHNUS,
MCCJICIOBAHMS, OIEHUBATh JIOCTOBEPHOCTD MOIYYEHHBIX PE3YJIHbTaTOB, BHIBOJIOB M 0000IIEHHUI;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHUE IIPOLIECCA, & TAKKE BBIIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTHUH B
HOBBIX YCIIOBUSIX.

Padora ¢ unopmanueiti:

BBISBIIATH JeUIUTHl HHGOPMAIUK, JAHHBIX, HEOOXOJUMBIX IS OTBETAa HA BOIPOC W JIA PEIICHHS
3aJla4M;

BBIOMpAaTh WH(OpPMAIIMI0 W3 HCTOYHUKOB DPA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M
MHTEPIPETUPOBATH UHPOPMALIUIO PA3IMYHbBIX BUJIOB U (POPM IIpEACTaBICHMUS;

CTPYKTYpUPOBaTh HHGOPMAITUIO, TIPEJCTABIATE €€ B pa3NIUYHBIX (opMax, HILTIOCTPUPOBATH IpaUUECKu;

OLIEHUBATh HAAEKHOCTh HH(OPMALIUU IO CAMOCTOSTENBHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBbIE YHUBeEpPCaJIbHbIE Y4eOHbIe 1eHCTBUSA

Oo0menne:

BOCIIPUHUMATh U (DOPMYNIHUPOBATh CYXJAECHHUSI B COOTBETCTBUU C YCIOBUSIMU U LEISMH OOILEHUS, SCHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, TaBaTh MOSICHEHUS 110 X0y
pelieHus 3a1a4i, KOMMEHTHPOBATh MOITYYECHHBIN pe3yibTar;

B XOZ€ OOCYXJEHHUs 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl, MPOOJIEMBI, PEIIaeMoin
3aJjauyl, BBICKA3bIBaTh MJIEH, HAIlCJIEHHbIC HAa MOWCK PEIIEHHs], COMOCTABIATh CBOU CYKICHUS C CYKICHUSIMU
IpYruX YYaCTHHKOB JHajiora, OOHApyXWBaTh pa3iMi4de W CXOJCTBO TMO3HMIMH, B KOPPEKTHOH Qopme
(bopMynupoBaTh pa3HOIIACUS, CBOM BO3PAKEHUS;

MPEJICTaBIISITh Pe3yIbTaThl PELIEHUs 3a/laul, SKCIIEPUMEHTa, UCCIIEJOBAHUS, MPOEKTa, CAMOCTOSTEIbHO
BBIOMpPATh (OpPMAT BBICTYIUICHUS C YIETOM 3aj1ay MPE3EHTALUNA U OCOOCHHOCTEH ayIuTOPHH.

PeryisiTuBHBIE YHUBEpPCAJIbHbIE YueOHbIEe TeiiCTBUSA
Camoopranm3anus:
COCTAaBJIATH INJIaH, AJITOPHUTM PCUHICHUA 3aJaydu, BBI6I/IpaTB croco0 pemicHuda C y‘IéTOM NMCHOIIIUXCS
pecvpcon u COﬁCTReHHBIX BO3MOXKHOCTEN apFVMeHTVIp()RaTB nu KOppeKTI/IpORaTB RapWaHTBI pemenwﬁ C VUETOM

VIR OFHT BB BIFITTPOHHON NoAMMChio
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BIIQJICTh HABBIKAMH I1O3HABATCIILHOH peICKCHU KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUU W
MBICTUTENLHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh CIIOCOOAMHU CaMOMPOBEPKHU, CAMOKOHTPOJS Mpoiiecca 1
pe3yibTaTa penieHus: MaTeMaTHIeCKON 3aJ1avH;

MPEeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPH PEIICHUHU 3a]a4id, BHOCUTh KOPPEKTUBHI B
JESITEIPHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX, HAWIECHHBIX OMHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa eI M YCIOBUSAM, OOBSICHATH NPUYHHBI JIOCTHIKCHUS WIH
HEJIOCTIKECHUSI pe3yJbTAaTOB ACSITEIIbHOCTH, HAXOUTh OMMOKY, aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHA JeATEIBHOCTD:

MOHMMAaTh M HCIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M HWHAWBHAYaJbHOW palbOTHl MPH pPEIICHUU
y4eOHBIX 3aJiad, NPUHUMATH IIeJIb COBMECTHOW JCATEIHHOCTH, IUIAaHUPOBATh OpPraHU3aI[UI0 COBMECTHOM
paboThl, pacmpeneisTh BHABI paboT, TOroBapUBaThCs, 00CYKIaTh MPOIECC U pe3yibTaT paboThl, 0000IIaTh
MHEHMS HECKOIBbKUX JIFOACH;

y4acTBOBaTh B TPYMHMNOBBIX (opmax paboThl (0OCYykIaeHHs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD) H
WHBIE), BBIMOIHATH CBOI 4YacTh PabOThI U KOOPJAWHHPOBATH CBOW JCHCTBUS C JIPYrUMHU WICHAMH KOMAaHJPbI,
OLIEHWBATh KAueCTBO CBOET'0 BKJIAJa B OOMIUN MPOAYKT MO KPUTEPHUsM, CHOPMYIHPOBAHHBIM y4aCTHUKAMU
B3aHUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydyenus B 10 kJjacceoOydaroIIMICs TONYYUT CIEAYIOIIME MPEAMETHBIE Pe3yNIbTaThl IO
OT/IETIbHBIM TeMaM paboueil mporpaMMsel yueOHOr0 Kypcea «Anredpa 1 Hauajla MaTeMaTHYECKOro aHaIu3ay:

Yucina ¥ BbIYMCTICHUSA:

CBOOOJHO OINEpPUpPOBATh MOHATUSAMH: PALMOHAIBHOE 4YHCIO, OECKOHEeuHas Iepuoguueckas ApoOb,
MPOLEHTHI, HPPALUOHAIBHOE YHCIO0, MHOXKECTBA pALMOHAIBHBIX W JEHCTBUTENBHBIX YHMCET, MOIYJb
JNEUCTBUTEIBLHOIO YUCIIA;

MPUMEHSTh JPOOU M MPOLEHTHI JJs pelIeHMs] NMPUKIAJHBIX 3aJa4 U3 Pa3IMYHBIX OTpaciiell 3HaHWU U
peanbHOM KU3HU;

MPUMEHITh NPUOIMKEHHBIE BBIUMCICHUS, MpaBUiia OKPYIJIEHUS, MPUKUIKY M OIEHKY pe3yjbTaTa
BBIYHCIICHUI;

CBOOOJJHO ONEpHPOBATh MOHATHEM: CTENEHb C IIEJIbIM MTOKa3aTeIeM, UCII0Ib30BaTh MOAXOIAIYI0 (hopMy
3aMucy JEUCTBUTEIbHBIX YNCEIN [yl PEILICHUS IPAKTUYECKUX 3a]a4 U IPEJICTaBJICHUS JaHHbIX;

CBOOOJJHO OIIEPUPOBATh MOHATHEM: ApUPMETUUECKHI KOPEHb HATypaJIbHOW CTENEHHU;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTENICHD C PAIlMOHAIBHBIM MTOKA3aTEeIeM;

CBOOOJTHO OIEpUPOBATh MOHATUAMU: JIorapu(M dncia, AeCITUUHBIE U HaTypajbHbIE JTOrap U MBbI;

CcBOOO/IHO OIEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHUCIIOBOI'O apryMEHTa;

OIEPUPOBATh MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTaHT€HC YACIIOBOI'O apryMEHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJTHO OMEPHPOBATH MOHIATUAMU: TOXKAECTBO, YpAaBHEHUE, HEPABEHCTBO, PAaBHOCUJIbHBIC YPAaBHEHUS U
YpaBHEHUSA-CIIE/ICTBUS, PABHOCHJIbHBIE HEPABEHCTBA;

NPUMEHSATh PA3MUYHbIE METOAbl PEUICHUs PpAlMOHAIBHBIX W JPOOHO-PALMOHAIBHBIX YPaBHEHUH,
IIPUMEHSATh METOJl MUHTEPBAJIOB Ul PEILICHNS HEPABCHCTB;

CBOOOJJHO OIEPUPOBATH TOHATUAMH: MHOTOYIEH OT OJHOM IIEPEeMEHHOW, MHOTOWIEH C IIeJBIMU
K03(ppunmeHTaMu, KOpHU MHOTOWIEHA, IPUMEHATh JeJIeHHEe MHOTO4JIeHa HA MHOTOWIEH C OCTaTKOM, TEOpEMY
be3y u Teopemy Buera mis peuienus 3anayg;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUHM, MaTpULla, ONPEAEIUTENb MAaTPULIbI
2 X 2 M ero reoMeTpUYEeCKUi CMBICI, UCIOJIb30BaTh CBOMCTBA ONpeAeiauTeNs 2 X 2 i BBIYMCIEHUS €ro
3HAYEHUS, IPUMEHATH ONPEIEIUTENN JIs PELICHUs] CUCTEMBI JTMHEUHBIX YPaBHEHUH, MOJIEIINPOBATh PEAJIbHBIC
CUTYallil C IOMOIIBI0 CHUCTEMBbl JHUHEMHBIX YpaBHEHHi, HCCIEeI0BaTh IMOCTPOEHHBIE MOJAEIU C IOMOILBIO
ManI/Iﬂ n onpegennTeﬂeﬁ, VIHTCPTIPCTI/IPOBHTB OOIYVUYEHHBINA pe%vm,TaT'

ROKYMERTCIRAMSAYBAEKTeHBRE TRATHEH TBHIA ¢ KOPHSAMU 11151 npeo6pa3OBaHm{ BLIpameHHﬁ'
MyHVILI,I/II'IAﬂbHOE BIOLDKETHO OBPA3OBATEJ/IbHOE 30.08.23 21; 03 TMd)MKaT D06CCD3675C3DB1D: 6 DE1AC87E3E06B
YAIPE ARGIERI, nSH G EABBWS2oBRIDAXCTR I, WX GOl C ™ ATHOHAN b AbIM
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MCIIOJB30BaTh CBOIMCTBA JIOrapr(MOB /ISl TPeoOpa3OBaHUs JTOTapHU(PMHUECKIX BBIPaKECHUH;

CBOOOJJHO ONEpUPOBaTh MOHATUSAMH: HppallMOHANbHbIE, IIOKa3aTelbHble U  JorapupMHUecKue
YpaBHEHHSI, HAXOIUTh WX PEIICHHs] C TOMOIIBIO PaBHOCWIIBHBIX MEPEXOJ0B WM OCYIIECTBIISS TPOBEPKY
KOpHEH;

IPUMEHATh OCHOBHBIE TPUIOHOMETpUYECKHe (OpMyIbl Uil MPeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BBIPAKCHU;

CBOOOJJHO OINEPUPOBATh MOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, IPUMEHSATb HEOOXOJUMBbIe
(bopMyIIBI JUTS pelIeHHs] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBaTh peajibHble CUTyallud Ha s3bIKE aireOpbl, COCTaBJIATh BBIPAKEHUS, YpaBHEHMS,
HEPaBEHCTBA M0 YCJIOBHUIO 33J[auM, UCCIIEA0BATh IOCTPOSHHBIE MOEIH C UCIIOIb30BaHUEM amIapara anreopsl.

DOyHKUUM U rpapuKu:

CBOOOJTHO OIEpPUPOBATh MOHATHUAMU: (PYHKIUSA, CIOCOOBI 3amaHus (YHKIUH, B3aUMHO OOpaTHBIE
¢byHKIMU, KOMIO3ULUs (QYHKIUH, rpaduK (QYHKIMH, BBIIOIHATH dJIEMEHTapHbIEe MpeoOpa3oBaHUs rpadukoB
byHKIIHIT;

CBOOOJJHO ONEpPHPOBATH MOHATUSAMH: OOJACTh ONPEAEICHUS U MHOXECTBO 3HAYCHUU (DYHKIMH, HYIU
(GyHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,;

CBOOOJJHO ONEpPHPOBATh MOHATHSAMHU: UETHBIE W HEYETHBIE (DYHKIHMH, NEepHOAWYECKHE (PYHKIIUH,
IIPOMEKYTKM MOHOTOHHOCTU (DYHKIMM, MAaKCUMyMbl U MUHUMYMbl (DYHKIMH, HauOoiblllee U HaUMEHbLIEE
3Ha4YeHUE PYHKIIUN HA TIPOMEKYTKE;

CBOOOJJHO ONEpUpPOBATh MOHATHSMHU: CTENEHHAas (YHKLUUSA C HaTypajlbHbIM M II€JbIM I10Ka3aTeseM,
rpaduK CTENEeHHOH (YHKIMM C HATYpaIbHBIM M IEJIBIM IIOKa3areleM, rpauk KOpHS N-Oi CTENEeHH Kak
(byHKIMU 0OpaTHOM CTENEeHU ¢ HaTypaJlbHbIM MIOKa3aTeseM;

ONEpUPOBATh TOHATHAMH: JIMHEHHAs, KBaJpaTHYHAs M JpOOHO-TUHEWHas (YHKIWW, BBIIOIHSITH
AJIEMEHTApPHOE UCCIIE0BAaHUE U TTOCTPOCHUE UX TPaPUKOB;

CBOOOJHO OIEpUpOBaTh IMOHATUAMU: IOKa3aTellbHas M Jorapupmuueckas (pyHKIUHU, UX CBOMCTBA U
rpaduKu, UCIOIB30BATh UX TPa(QUKH VIS PEIICHNUs YPaBHEHUI;

CBOOOJHO  ONEpPUpPOBATH  MOHATUSAMH:  TPUTOHOMETPHYECKAss  OKPY)KHOCTb,  OIpelesIeHue
TPUTOHOMETPUYECKUX (PYHKIIMI YHCIOBOT'O apryMEHTa;

UCMOJIBb30BaTh rpaduku GyHKIMM U1 Mccae10BaHUs IPOLIECCOB U 3aBUCUMOCTEH ITPpH PELLICHUH 3ajiay U3
IPYruX y4eOHBIX MPEIMETOB U peallbHOW )KU3HH, BBIpaKaTh (POpMysiaMH 3aBUCUMOCTH MEXKIY BEIMYHMHAMHU;

Havana maTemaTH4ecKoro aHajmsa:

CBOOOJTHO ONEpPUPOBATH TMOHSATHIMHU: apuUPMeTHdecKas M T€OMETpPHUYECKas IMPOrpecchs, OSCKOHEYHO
yOBIBarOIasi T€OMETPUYECKasi IMPOrpeccHs, JUHEHHBIH M SKCIOHEHUUAIBHBIA pOCT, (opMmyia CIOXKHBIX
MIPOIICHTOB, UMETh PEJICTABICHNE O KOHCTAHTE;

MCIOJIb30BaTh MPOIPECCHH ISl PEIICHUs PEATbHbIX 3ajay MPUKIATHOIO XapaKTepa;

CBOOOJJHO OIEpUPOBaTh IMOHATUAMH: IOCIEA0BATEIBHOCTb, CIOCOOBI 3aJaHMs MOCIEN0BATEIBbHOCTEH,
MOHOTOHHBIE M OrpaHHMYEHHBIC MOCIEI0BATEILHOCTH, MOHUMAaTh OCHOBBI 3apOXKICHHS MaTeMaTHYecKOoro
aHaJIM3a KaK aHain3a 0ECKOHEYHO MalbIX;

CBOOOJJHO OIEPUPOBATh TMOHSATHSAMHU: HENpEphIBHBIC (YHKIWHU, TOYKHA pa3peiBa Trpaduka (yHKIUH,
aCHUMITOTHI Tpaduka QyHKINU;

CBOOOJJHO OIEpHPOBaTH TOHATHEM: (YHKIMS, HENpephIBHAsE Ha OTpe3Ke, INPHUMEHSATh CBOWCTBA
HeNpepbIBHBIX (QYHKIMHA 115 pelieHus 3a/1ay;

CBOOOJTHO OTIEpUPOBATh MOHATHSAMU: IIEPBasi U BTOpasi MPON3BOHBIE (DYHKIIMHU, KacaTelbHas K rpaduky
GbyHKINY;

BBIUUCIIATh TPOU3BOJHBIC CYMMBI, MPOM3BEACHUS, YaCTHOTO M KOMIIO3WUIIMM IBYX (QYHKIWH, 3HATH
MIPOM3BOIHBIE JIEMEHTAPHBIX (PYHKIIUH;

UCIOJIb30BaTh F€OMETPUYECKUNA U (PU3UUECKUI CMBICIT IPOU3BOAHOM [UIsl peIeH s 3a/1au.

MHo:kecTBa U JIOTHKA:

CBOOOJIHO OIIEPUPOBATh MOHATUAMU: MHOXKECTBO, ONIEPALIUU HAJl MHOYKECTBAMU;

.CI.OKYMEMWT%WWEMHO)KGCTBCHHHIZ afnrapar Ajd OIMUCaHuA PCaJbHBIX IMPOLCCCOB U HBHCHHﬁ,

T . 30.08.23 21:03 (MSK) CepTudukat DO6CCD3675C3DB1D861DE1AC87E3E06B
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cBOOO/IHO ONEpUpOBaTh TMOHATUSAMU: ONpEIENIEHHe, TEOpPEMa, YpaBHEHUE-CIEICTBUE, CBOWCTBO
MaTeMaTHYeCcKoro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K konny oOyuenus B11 kjacceoOydaromuiics MOTYyYUT CIEAYIOUIUE IPEAMETHbIE Pe3yJbTaThl IO
OT/IETILHBIM TeMaM paboueil mporpaMMel yueOHOro Kypea «Anredpa 1 Hadana MaTeMaTHUYECKOro aHaJIn3ay:

Yuciia 1 BBIYMCICHUSA:

CBOOOJIHO ONEPHPOBATh MOHATUAMHU: HATYPaJbHOE M IIEJI0€ YHMCIO0, MHOXECTBA HATypPaJbHBIX U LENbIX
Yyucesl, UCIO0JIb30BaTh NMpu3Haku AenumocTu menbix yucen, HOJ[ u HOK HatypanbHbIX uncen mjisi peiieHus
3aJa4, IpUMEHATh anroput™ EBkinnaa;

CBOOO/IHO ONEPHUPOBATh MOHATHEM OCTaTKa IO MOJYJIIO, 3aMUChIBATh HATypaJIbHBIC YKCIa B PA3IMYHbIX
MO3UI[MOHHBIX CUCTEMAX CUMCIICHUS,;

CBOOOJIHO OMEPUPOBATh MOHSATHSAMH: KOMIUIGKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEll,
MPEJCTaB/IsITh KOMIUIEKCHBIE 4YHCla B alreOpandeckod U TPUTOHOMETPUYECKOW (opMe, BBINOJIHATD
apu(pMeTHYecKHe orepalnuy ¢ HUIMU M U300paXkaTh Ha KOOPIMHATHON TIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOJJHO ONEpUPOBATh IMOHATUSMH: HpPpPAlMOHANbHbBIC, IIOKa3aTelbHbIE M  JOrapupMHUECKHe
HEPABEHCTBA, HAXOJUTh UX PELICHHS C IIOMOIIBI PABHOCHIBHBIX IIEPEXO/I0B;

OCYILIECTBISATH OTOOp KOPHEH MPU PELICHUH TPUTOHOMETPHUUECKOTO YPaBHEHHUS,

CBOOO/JIHO OINEpPUPOBATH MOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSAThH HEOOXOIUMbIE
(bopMyIIBI [UTS pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABCHCTB;

CBOOO/IHO OIEPUPOBATH MOHATUSMU: CUCTEMA H COBOKYIMHOCTh YPaBHEHUN U HEPABEHCTB, PABHOCHUIIbHBIC
CUCTEMbl M CHUCTEMBI-CIEACTBUS, HAXOAUTh pEHIEHUs CHUCTEMbl W COBOKYIIHOCTEH pallOHAJbHbIX,
UppalMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB;

pelaTh palMoHalIbHbIE, UpPallMOHAJIbHBIE, [T0Ka3aTelbHbIe, JorapuMUYECKUe U TPUTOHOMETPUUECKIE
YPaBHEHUS U HEPABEHCTBA, COACPIKAIINE MOIYJIA U TapaMeETPBhI;

IPUMEHSTh TpadUyecKue MEeTONbl Ui peUIeHUs YpaBHEHHMH U HEpPaBEHCTB, a TakkKe 3ajad C
napameTpamu;

MOJICTUPOBaTh peajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTAaBJISATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHUIO 3ajJjaud, MCCIEA0BaTh IOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHHEM
arnmapara anreOpbl, MHTEPIPETUPOBATH MOMYyUEHHBIH PE3yabTaT.

DyHKIUHA U TpaguKH:

CTpOUTh TpadUKU KOMIOZHIHMH (YHKIUH C TOMOIIBI0 SJIEMEHTAPHOTO HCCIENIOBAaHUS U CBOWCTB
KOMIO3UIINH IBYX (DYHKLU;

CTPOUTH FreoMeTpruYecKre 00pas3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHON IJIOCKOCTH;

CcBOOO/IHO OIEPUPOBATH MOHATUSAMU: TPaPUKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

NPUMEHATH (PYHKIMH [T MOJCTUPOBAHUS U UCCIIEIOBAHUS PEATBbHBIX MPOLIECCOB.

Hayana maTreMaTH4ecKOro aHaImM3a:

MCTIOJIb30BaTh MMPOU3BOIHYIO JIJIsl UCCIIEJOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U 3KCTPEMYMBI;

HAXOAWUTh HauOoJbIllee U HAaMMEHbIIee 3HaUeHUs (DYHKIIMH HETIPephIBHON Ha OTPE3KeE;

HCIOJIb30BaTh MPOM3BOAHYIO AJIi HAaXOXKIEHUS HAWIYYLIErO pEUIeHMs] B NPUKIAAHBIX, B TOM 4YHCIIE
COLIMANIbHO-?)KOHOMHYECKUX, 3ajayax, M ONpPEAENIEHUs CKOPOCTH M YCKOPEHHUs IPOLecca, 3aJaHHOro
dbopmyIoit uu rpaduKoMm;

CBOOOJJHO ~ ONEpUpOBaTh MOHATUAMHU: TepBOOOpa3Has, ONpeAeNEHHbI MHTerpajg, HaXOAWUThb
nepBooOpa3Hble 3JIEMEHTAPHBIX PYHKIMM U BBIYUCIATH HHTErpall o ¢popmyiie Heiorona-Jlelbuuna;

HAXOJUTb IJIOMIAH MJIOCKUX (PUTYp U 0OBEMBI TN C TOMOLIBIO MHTETpaa;

UMETh  TpEACTaBJICHHE O  MaTeMaTUYeCKOM  MOJEIMPOBAaHMM Ha  TPUMEpPE  COCTaBJICHUS
g depeHInaTbHbIX YPaBHCHHUIA;

pelath MpUKIAAHbIE 33Ja4d, B TOM YHCIIE COLUAIbHO-3KOHOMHYECKOTO U (U3MYECKOro XapakTepa,
CpeACTBaMHM MAaT€MaTUYECKOr0 aHaIN3a.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
[vipexkTop




TEMATHUYECKOE IINTAHUPOBAHME 10 KJIACC

KoaunuecTBo yacos DJIeKTpoHHBIE
Ne HaunmeHoBaHue pa3aesioB H TEM MPOrPaMMBbI (undposnie)
n/m Bcero Konrpoanubre o0pa3oBaTe/abHbIE
padoTbI pecypcebl
1 MHO0X€ECTBO JEUCTBUTENBHBIX YUCEN. MHOI:OLIJ'ICHI)I. PaHHO?aHLHBIe 24 1 https://m.edso0.ru
ypaBHEeHHUs1 1 HepaBeHcTBa. CHCTEMbI JINHEHHBIX YPAaBHEHUI
2 @yukumu U rpaduki. CreneHHasi QyHKIHS C LENbIM [TOKa3aTelleM 12 1 https://m.edsoo.ru
3 ApudmeTndeckuit KOpeHb n-oii crenenu. MppaloHaibHbIe YpaBHEHHUS 15 1 https://m.edsoo.ru
4 [okazarenvHas pynkuus. [TokazaTenbHbIE ypaBHEHUS 10 1 https://m.edsoo.ru
5 Jlorapudmuueckas pyukuus. JlorapudMuueckue ypaBHEHHUS 18 1 https://m.edsoo.ru
6 TpuronomMeTpuuecKre BEIPAKCHUS U YpaBHEHHSI 22 1 https://m.edsoo.ru
7 IToce1oBaTeNbHOCTH U TPOrPECCHH 10 1 https://m.edsoo.ru
8 HemnpepsiBHbie yHKIMH. [Ipor3BonHast 20 1 https://m.edsoo.ru
9 IToBTOpeHuE, 0000IICHUE, CHCTEMATU3AIHS] 3HAHHIHA 5 2 https://m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
TEMATHYECKOE IINIAHUPOBAHHUE 11 KJIACC
Kosm4ecTBo yacos
Ne H DJIeKTpOHHbBIE (LU (ppOBLIE)
i anMEHOBAHHE PA3eJIOB H TeM MPOrpaMMbI Beero KoHTposIbH 0GpA30BATEILHEIE peCypChI
ble padoThI
1 UccnenoBanne QyHKIHIA € TOMOLIBIO TPOU3BOJHOMN 22 1 https://m.edsoo.ru
2 [TepBooOpa3nas u UHTErpa 12 1 https://m.edsoo.ru
3 I'paduku TpuroHomMerpudeckux GpyHKuuil. TpuroHoMeTpuieckue HepaBeHCTBA 14 1 https://m.edsoo.ru
4 UppauronanbHble, IOKa3aTelbHbIEC U JOrapu(MuyecKue HepaBeHCTBA 24 1 https://m.edsoo.ru
5 KomiutekcHbie ymcia 10 1 https://m.edsoo.ru
6 HaTtypanbHble U LIENTBIE YHCTa 10 1 https://m.edsoo.ru
CucTeMbl pallOHATbHBIX, HPPAIIHOHATIBHBIX TOKA3aTEIbHBIX U JOrapH(pMUIECKUX
7 ? t ppatt puch 12 1 https://m.edsoo.ru
ypaBHEHU I
3amauu ¢ mapameTpaMu 16 1 https://m.edsoo.ru
[ToBTOpeHue, 0000MIEeHNe, CHCTEMATH3AITAS 3HAHIH 16 2 https://m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10

[JOKYMEHT NOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

MYHULUMNAJIbHOE BIOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat DO6CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHWE MYPbITMHCKASI CPEAHAA LWKOJIA, J/laxvHa Onbra VisaHoBHa,
[upekTop



INIOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

No KonuvecrBo 4yacos
o Tema YpoKa Bcero KoHTpOJIbHBI
e paboTbl
1 MHOXecTBO, Onepanuy Haj MHOKECTBAMM M UX CBOMCTBA 1
2 [Tpumenenne apoOeii U MPOLEHTOB ISl PEIICHUs TPUKIATHBIX 3a/1a4 1
3 JHuarpammel Ditiepa-Benna 1
4 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT O alapara Jilsl pelieHus 3a1a4y 1
5 Pannonanphbie yncna. OObBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLIEHTHI, O0ECKOHEUHBIE IEPUOUUECKHE JPOodU 1
6 Panmonanwsubie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH, TTPOLICHTHI, 0ECKOHEUHBIE TIEPHOINUECKUEC TPOOH 1
7 [IpumeHnenue npoOelt U TPOIEHTOB TSI pEIICHUs TPUKIIAAHBIX 33714 1
8 JleiicTBuTenpHbIC YKcha. PaliioHanbHbIe U HppalliOHANIbHBIE YUCIIa 1
9 Apudmernueckre oneparuu ¢ JeMCTBUTETbHBIMUA YUCIaAMU 1
10 Mopnynb 1eMCTBUTENBHOTO YKCIIa U €r0 CBOMCTBA 1
11 [TpuGnuxEHHbBIE BEIUMCIICHUS, TPABUIIA OKPYIJICHUS, IPUKUIKA U OLEHKA Pe3yJIbTaTa BEIYUCICHHMA 1
12 OCHOBHBIE METO/IbI PELICHUS LENBIX U JPOOHO-PAIIMOHATILHBIX YPAaBHEHHH U HEPABEHCTB 1
13 OcHOBHBIE METO/IbI PELIEHUS LIENBIX U IPOOHO-PALIMOHATIBHBIX YPABHEHUM U HEPABEHCTB 1
14 OcHOBHBIE METO/IbI PELICHHUS LIEIBIX U IPOOHO-pAlMOHATIbHBIX YPABHEHUM U HEPABEHCTB 1
15 MHorousieHbl OT OJIHOW NepeMeHHOM. [{eeHre MHOrowieHa Ha MHOT'O4JIEH ¢ ocTaTkoM. Teopema besy 1
16 MHorounens! ¢ nensiMu koddduunentamu. Teopema Buera 1
17 Pemenue cucreM TMHEHHBIX YpaBHECHUIH 1
18 Pemenue cucreM MMHEHHBIX YpaBHECHUI 1
19 Marpuna cucTeMsl JUHEWHBIX YpaBHEHUN. OnpeaennuTens MaTpUIbl 2X2, ero reOMEeTPUYECKUI CMBICIT U CBOMCTBA; 1
BBIYHCIICHUE €0 3HAYCHUS
20 Onpenenutenb MAaTPUILIBI 2X2, €r0 FEOMETPUUECKUM CMBICI U CBOMCTBA; BEIYMCICHUE €TI0 3HAYCHUS 1
21 [IpumeHenue onpeaenuTeNs Ui PEIIeHUs] CUCTEMbl TMHEHHbBIX YpPaBHEHUN 1
22 Pemenue npukiaaHbIX 3a7a4 ¢ TOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHH 1
23 Pemenue npuknaaHbIxX 3aa4 ¢ HIOMOIIBIO CUCTEMBI JINHEHHBIX YpaBHEHUI 1
24 Konrtponbnas padora Nelmno treme "PanmonanbHble ypaBHEHHs U HepaBeHCTBA. CUCTEMbI TMHEWHBIX ypaBHEHHH" 1 1
25 OyHKIM, ciocoObl 3aaHus (yHIAMMWEBImAmEeHo0paretseigeamumnr. Komnosuuus GyHkunit 1
MYHULIUINIATTbHOE BIOA)KETHOE OBLLIEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1IACS7E3E06B
26 Fpa(bm( (I)YHKI_II/II/I 9JI€M€‘HTapHI>IGI AB OBABIFMHT ERAEPYIRGIIA] FlaxvHa Onbra MBaHoBHa, i
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OO6nacTh omnpeneneHus 1 MHOXKECTBO 3HaueHud pyHkiuu. Hynu ¢dyakiuun. [IpoMexxyTku 3HaK MOCTOSHCTBA

1
28 Yérable u HeuéTHbIe pyHKIMU. [lepuonnueckue pynkuuu. [IpomMexxyTkn MOHOTOHHOCTH (DYHKLIUU 1
29 MaxkcumyMmbl 1 MUHUMYMBI (yHKIIMH. HanOonbiee u HauMeHblee 3HaueHue (QyHKIIMKU Ha IPOMEXYTKE 1
30 JIunelinas, KBaJpaTU4Has U QpOOHO-TMHENHHas QyHKIUU 1
31 DJeMeHTapHOe HCCIeI0BaHNE U MTOCTPOCHHUE TPAPUKOB ITHX (HyHKIUH 1
32 DJeMeHTapHOe HCCIIeI0BaHNue U IIOCTPOeHHE IPpaMKOB 3TUX (HYHKIHUN 1
33 Crenensb ¢ nensM nokasateneM. buaom Herotona 1
34 Crenensb ¢ 11eI6IM oKa3areieM. bunom HeroToHa 1
35 CrenenHas GyHKIUS ¢ HATYPaJIbHBIM M IIEJIBIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk 1
36 Kontponbnas padora Ne2mo teme "Crenennas ¢pyakmus. E€ cBolicTBa u rpaduk" 1 1
37 Apudmernueckuil KOpeHb HaTypaIbHOM CTETIEHU U €ro CBOMCTBA 1
38 Apudmernueckuil KOPeHb HATypaIbHOM CTETIEHU U €r0 CBOMCTBA 1
39 [IpeoOpa3oBaHus UUCIIOBBIX BBIPAKEHUH, COIEPKAIIUX CTEIIEHU U KOPHU 1
40 [IpeoOpa3oBaHus UNCIOBBIX BBIPAKEHUH, COIEPKAIIUX CTETIEHN U KOPHU 1
41 [IpeoOpa3oBaHus YUNCIIOBBIX BHIPAKECHUH, COIEPKAIUX CTETIEHN M KOPHU 1
42 Wppanuonansabie ypaBHeHUs1. OCHOBHBIE METO/BI PEHICHUS UPPALMOHATBHBIX YPaBHEHUH 1
43 Wppanuonansabie ypaBHeHUs1. OCHOBHBIE METO/IbI PEUICHUS UPPAIMOHATIBHBIX YPaBHEHUN 1
44 Wppaunonansublie ypaBHeHN. OCHOBHbBIE METO/IbI PELIECHUS UPPALIMOHAIBHBIX YPaBHEHUN 1
45 PaBHOCHIIBHBIE IEPEXOABI B PEIIEHUN UPPALMOHAIBHBIX YPABHEHUIN 1
46 PaBHOCHIIBHBIE ITEPEXOAbI B PEILIEHUH UPPALMOHAIBHBIX YPABHEHUI 1
47 PaBHOCUIIBHBIE ITEPEXObI B PEILIEHUN UPPALMOHAIBHBIX YPaBHEHUI 1
48 PaBHOCHIIBHBIE TEPEXObI B PEILIEHUN UPPALMOHAIBHBIX YpaBHEHUI 1
49 CaoiicTBa 1 rpaduK KOpHs N-0if cTenenu Kak pyHKIHU 0OpaTHON CTETIEHU C HATYPaJIbHBIM [TOKa3aTeraeM 1
50 CaoiicTBa 1 rpaduk KOpHs N-0i CTENeHU KaK QYHKIUNA OOpAaTHOM CTENEHU C HaTypaJIbHbIM IIOKa3aTeneM 1
51 Kontponbnas padora Ne3no reme "CoiicTBa u rpaduk KopHs N-oif crenenu. MppannonanbHble ypaBHEHUS" 1 1
52 CreneHs ¢ paiMoHalIbHBIM IIOKa3aTENIEM U €€ CBOMCTBA 1
53 Crenenb ¢ palMOHAIBHBIM MTOKa3aTeNIeM U €€ CBOMCTBA 1
o4 CreneHsb ¢ palioOHAIBHBIM MTOKa3aTeNIeM U €€ CBOMCTBA 1
95 HokasarenbHast QyHKIHS, €€ CBOMEABMTHRHBHERH 3nEKTPOHHON MOAMMCHIO 1
56 Vicrionms3oBanne rpaduka @YHKHH&‘WW&?&T:::%@%:&M fey | JVU823 2103 (MSK) e DUSCCDY675C3DH1DAS1DELACSTESED
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Wcnons3oBanue rpapuka GyHKUIUN A1 peLICHUS ypaBHEHUI

1
58 IToka3arenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPaBHEHUI 1
59 [Toka3arenbHble ypaBHEeHHs. OCHOBHBIE METO/IbI PEIICHNUS TOKA3aTEbHBIX YpaBHEHUI 1
60 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/Ibl PELIEHUSI [IOKA3aTEIbHBIX YPaBHEHUN 1
61 Kontponbnas padora Ne 4o teme "TlokaszarenbHas ¢pynkuus. [lokazaTensHbie ypaBHeHUS" 1 1
62 Jlorapudm uncna. CBoiicTBa norapudma 1
63 Jlorapudm uncna. CBoiicTBa orapudma 1
64 Jlorapudwm uncna. CoiicTBa Jorapudma 1
65 JlecsaTHYHBIC U HATYypaJIbHBIE JIOTapU (MBI 1
66 JlecaTHYHBIC U HATypaJIbHBIE JIOTapU (MBI 1
67 [IpeoOpazoBaHue BhIpaKEHUH, COJEPIKAIINX JIOTapUPMBI 1
68 [Ipeobpa3oBaHue BbIpaXKEHH, COIEPKALTUX JOrapu Gmbl 1
69 [IpeoOpa3oBanue BeIpaXEHUH, COAEPIKAIINX JIOTapU (MBI 1
70 Jlorapudmuueckas GyHKIHs, €€ cBOCTBa U rpaduk 1
71 Jlorapudmuyeckas QyHKIHs, €€ CBOCTBA U rpaduk 1
72 Hcnonb3oBanue rpaduka GyHKIUA IS pEIIeHUs] YpaBHEHUH 1
73 Hcnonb3oBanue rpaduka GyHKIUN IS pEIICHUs] ypaBHEHUH 1
74 Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE METO/IbI PELICHUS JIOrapu(PMUUECKUX YpaBHEHUI 1
75 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIIEHUS TIorapu(PMUUECKUX YpaBHEHUI 1
76 Jlorapudmuueckue ypaBHeHus.. OCHOBHBIE METO/IbI PEIICHUSI JIOTapU(OMHUUECKUX YpaBHEHUM 1
7 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUH JIOTapU(PMUISCKUX YPABHCHHUI 1
78 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH JIOTapU(PMHUUECKUX ypaBHEHUN 1
79 Kontponbnas pabora Ne 5 o reme "Jlorapudmuueckast pynkuus. Jlorapudpmuyeckue ypaBHeHUs " 1 1
80 Cunyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC YHCIOBOr0 apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT€HC M KOTAaHI'€HC YHCI0BOr0 apryMeHTa 1
82 ApKcUHYC, apKKOCHHYC M apKTaHT'€HC YHCIOBOT0 apTyMEHTa 1
83 ApKcUHYC, apKKOCHHYC M apKTaHT'€HC YHCIOBOTO apTyMEHTa 1
84 Tpuronomerpuueckasi OKpy>KHOCTb, OTMPEICTICHHE TPUTOHOMETPUIECKUX (DYHKITHI YMCITIOBOTO apryMeHTa 1
85 Tpuronomerprueckas OKpYKHOCTho QMRS HASHIAC SRIFOHM SEPHIEEKNX QYHKIUI YMCI0BOr0 apryMeHTa 1
86 OCHOBHBIe TPUTOHOMETPUYECKHE w&ﬁbHOE BIODKETHOE OBLLIEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) CepTtudukat DOGCCD¥75C3DE 1D861DE1AC87E3EQ

E MYPbIFTMHCKAS CPEAHSAA LWKOJIA, JlaxuHa Onbra VIBaHOBHA
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87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJTBI 1

88 OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYJIIbI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPUUYECKUX BBIPAKEHUH 1

91 [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHHIHA 1

92 [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHHH 1

93 [IpeobpazoBaHre TPUTOHOMETPUUIECKUX BBIPAKECHUIN 1

94 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUI 1

95 Pemenue TpuroHomMeTpuueCcKuX ypaBHEHUN 1

96 Pemenue TpuroHoMeTpUUeCKNX yYpaBHEHUN 1

97 Pemenue TpuroHoMeTpuueCKUX ypaBHEHHMA 1

98 Pemienne TpUroHOMeTpUUECKUX ypaBHEHUI 1

99 Pemenue TpUroHoMeTpUUECKUX YPaBHEHUM 1

100 Pemenne TpUroHoMeTpUUECKUX YPaBHEHUM 1

101 Kontponbnas padora Ne 6 o teme "TpuUroHoMeTpUyYECKHE BEIPAKEHUS M TPUTOHOMETPUYECKHE YpaBHEHHS" 1 1
102 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATEIbHOCTEH. MeTo1 MaTeMaTH4eCKOi HHAYKIUU 1

103 MOHOTOHHBIE U OTpaHUYEHHBIE MTOCIEA0BATENbHOCTH. VIcTOpHrs aHamm3a OECKOHEYHO MaJIbIX 1

104 Apudmernueckas nporpeccus 1

105 ['eomeTpuyeckas nporpeccust 1

106 BeckoHeyHO yOBIBaroIIas reoOMeTprUIecKast IpOrpecCHs 1

107 CyMMa GeCKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON IPOrPEeCCHH 1

108 JIvHeHbIN ¥ SKCTIOHEHITMAIbHBINA pocT. Yucio e. dopMyra Cl10KHBIX MTPOIEHTOB 1

109 JIuHeNHBIN 1 SKCIOHEHIMAIBHBIN pocT. Yuncno e. opMyia coKHBIX IPOLEHTOB 1

110 Hcnonb30BaHue MPOrpeccuy s pEIeHUs peasIbHBIX 33/1a4 MPUKJIAJHOTO XapaKTepa 1

111 Kontponsnas padora Ne 7 o teme "[locnenoBareabHOCTH U porpeccuu” 1 1
112 HenpepoiBHBIE QYHKIIUN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB PYHKIIUI 1

114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1

115 CBoiicTBa QyHKIMI HEIPCPBIBHBIKARGMFPRBHHCAH SMEKTPOHHOM NOAMNCHIO 1

116 MeToJ1 HHTEpBATIOB VISl PETTEHHUS Wﬁﬁ?ﬁ:ﬁﬁgfm oy, | 008232103 (MSK)  Ceprukar DOGCCDI675CIDBIDB6IDEIACSTESED
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117 Mertoa MHTEPBAJIOB JJIs PEIICHUS HEPAaBEHCTB 1
118 MeTton MHTEpBAJOB Ul PELLIEHUS] HEPABEHCTB 1
119 [IpumeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIUH JUTsl pelIeHus 3a/1a4 1
120 [IpumeHeHne CBOMCTB HEMIPEPBHIBHBIX (DYHKIUI [T peleHHs 3a1a4 1
121 [lepBas u BTOpast Npou3BOJHbBIC (DYHKIIUU 1
122 Omnpenenenne, reOMETPUIECKUAN CMBICT IIPOU3BOJHOM 1
123 Omnpenenenne, GU3NISCKUN CMBICI TTPOU3BOTHOM 1
124 VYpaBHeHHe KacaTenbHON K TpaduKy GQYyHKIIUU 1
125 VYpaBHeHHe KacaTelbHOU K rpaduKy GyHKIIMH 1
126 [Tpon3BoaHBIC dTIEMEHTAPHBIX () YHKIIHHA 1
127 [IpousBoaHbIE AI€MEHTAPHBIX (DYHKINN 1
128 [IpousBoaHast CyMMBI, TPOM3BEACHHUS, YACTHOTO U KOMIIO3UIIUHU (PYHKIIUIA 1
129 [Ipou3BoaHast cyMMbl, TPOU3BECHUS, YACTHOTO U KOMITO3UIIMH (DYHKITHIA 1
130 [Ipou3BoaHast cyMMBbI, TPOM3BECHHUS, YACTHOTO U KOMITO3UIIUH (DYHKITHI 1
131 Kontponbnas padora Ne§ no teme "IIpousBoanas” 1 1
132 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIlus 3HaHui: "YpaBHeHUS " 1
133 [ToBTOpenue, 0600IIeHNE, cUcTeMaTH3aIus 3HaHuH: "OyHKIN" 1
134 [IpomexyTrouHas aTTecTanus 1 1
135 [TpomMerxyTodHast aTTeCTAHS 1
136 [ToBTOpEeHME, 0000IICHUE, CHCTEMATH3AIUS 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10

[JOKYMEHT NOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

MYHULUMNAJIbHOE BIOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat DO6CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHWE MYPbITMHCKASI CPEAHAA LWKOJIA, J/laxvHa Onbra VisaHoBHa,
[upekTop
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6a30BbIit 1 yriryos. ypoBau/FO. M. Konsarun, M.®. Taués, H.E. ®énoposa, M.U. [1labynun
- 4-e uzn. - M.: IIpocsemenue, 2017
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