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IHHOACHUTEJBHASA 3AIINCKA

VYuebublil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOrO aHalIMu3a» SIBIAETCS OOHUM U3
HauOoyiee 3HAUYMMBIX B IpPOrpaMMe CpeJHero oOuero o0pa3oBaHMsl, MOCKOJIBKY, C OJHOM
CTOPOHBI, OH O0€CIeYMBACT HHCTPYMEHTAIBHYIO 0a3y sl HM3y4eHHUs BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C APYrod CTOPOHBI, (POPMUPYET JIOTMYECKOE M Aa0CTPAKTHOE MBILILICHUE
o0yyaroImuxcss Ha YypOBHE, HEOOXOOUMOM Uil OCBOCHMsS HMH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPHUH, CIIOBECHOCTH M JPYrMX JMCLUMIUIMH. B pamkax JgaHHOro y4yeOHOro Kypca
oOyJarolmuecsi OBJIQJICBAIOT  YHHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOH HayKd, KOTOpas
(hopMyIpyeT CBOM IOCTHIKEHHUS B MAaTEMATHIECKOH opme.

VYuebHblil Kypc anredpsl U Hayall MaTeMaTHYECKOro aHaJlM3a 3aKJa/bIBaeT OCHOBY JUIf
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKH, XUMHUH, OHMOJIOTMH, TOHUMAHHS OCHOBHBIX
TEH/ICHIIMI pPa3BUTUSI SKOHOMHKH W OOIIECTBEHHOH XHM3HM, IIO3BOJIIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIIONB30BaTh WX JUISA
nanpHeimero oOpa3oBaHUS W B IIOBCEJHEBHOM JKU3HM. B TO ke BpeMs OBIaJeHHe
a0CTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLUSAMM ajareOpbl U MaTeMaTHUECKOro aHaJIn3a
pa3BUBAaCT YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTB, [TOKAa3bIBATh
YTBEP)KJCHHS C TOMOIIBIO MHAYKIIUN U PAcCy’KAaTh JACTyKTHBHO, UCIOJIB30BATh 0000IIECHHE U
KOHKpETH3alliio, abCTparupoBaHUE M aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHYECKOE
MBILICHHE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Havajga MaTeMaTHYECKOTO AaHAIH3a»
o0ydJaroImuecsl TOJIy4alOT HOBBIM OMBIT pEIIeHHs] TNPHKIAIHBIX 337]ad, CaMOCTOSTEILHOTO
MIOCTPOCHHSI MaTeMaTHYECKUX MOJETe pealbHbIX CHUTyallud, HHTEpIpEeTalud IOJTy4YeHHBIX
peleHHi, 3HAaKOMATCS ¢ MPUMEpPaMU MaTeMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE, HAayKe U
HCKYCCTBE, C BBITAIONIMMUCS MAaTEMAaTHUYECKUMH OTKPBITUSMHU M UX aBTOPAMH.

VY4eOHblif Kypc 007aaeT 3HAUUTEIbHBIM BOCIUTATENIBHBIM IOTEHLHUAIOM, KOTOPBII
peanu3yercss Kak depe3 ydueOHBbIM MaTepualsl, CHOCOOCTBYIOMIMHA (DOPMUPOBAHHIO HAy4YHOTO
MHUpPOBO33pEHHUs, Tak MW dYepe3 cHenuduky yueOHOH  JedaTeldbHOCTH, Tpelyromei
MPOJOIDKUTETFHON — KOHIEHTPAIlMd  BHUMAaHUS, CaMOCTOSTENBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 TOJTY4YEeHHBIN Pe3yIbTaT.

B ocHoBe Meromuku oOyueHHs anreOpe M HayalaM MaTEeMaTUYECKOrO aHan3a JIeKUT
JesITeIbHOCTHBIN MPUHIUI 00y4EHUsI.

B crpykType ydeOHOTO Kypca «Anredpa W Hadyasa MaTeMaTHIecKOro aHaJIN3a» BBIIEICHBI
CIIEAYIONINE COJIep)KATeIbHO-MEeToAnYecKie JUHUH: «Yucna u BeMUCIEHUs», «DyHKIMHA H
rpadukmn», «YpaBHEHUs U HepaBeHCTBay», «Hauana maremarnyeckoro aHaiuza», «MHOXecTBa
U JIOTHKa». Bce OCHOBHBIE colepKaTeIbHO-METOANYECKHE JTUHUM M3Y4YaloTCs Ha MPOTSHKEHUH
JIBYX JIET 0OyueHHUs] Ha YpOBHE Cpe/lHero oOIiero o0pa3oBaHMs, €CTECTBEHHO OIOJHSSA JAPYyTr
Jpyra W TIOCTENIEHHO HACHIIIAsACh HOBBIMH TEeMaMH M pa3nenaMu. J[aHHBIA y4eOHBI Kypc
SBIISICTCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEAMHSIET B cede coaepkaHWe HECKOIBKHX
MaTeMaTHYeCKUX JIUCLMILUIMH, TaKUX Kak aiaredpa, TPUTOHOMETPHs, MaTeMaTHUYEeCKUN aHau3,
TEOpHsl MHOXKECTB, MaTeMaTHuecKkas joruka u japyrue. Ilo mepe Toro kak oOydaromruecs
OBIIQJIEBAlOT BCE Oojiee MIUPOKMM MATEMaTHYECKHUM ammapatoM, y HHUX TIOCIEI0BaTEebHO
(dbopMHpyeTCsT ¥ COBEPIICHCTBYETCSI YMEHHE CTPOWUTh MaTEeMaTHYECKYI0 MOJIENb pPeallbHOU
CUTyallud, TMPUMEHATh 3HAHMA, TOJTYYEHHBIC NMPU HM3YYEHUH Y4eOHOro Kypca, IJIsi pelIeHHS
CaMOCTOSITENTbHO C(POPMYJIMPOBAaHHONH MaTeMaTH4ECKOH 3ajadd, a 3aTeM MHTEPIPETUPOBATDH
CBOH OTBET.

ConepxatenbHo-MeToAnYecKass  JuHUA  «Yucma M BBIUMCICHMS» — 3aBEpIUaeT
(opMHpOBaHHE HABBIKOB MCIIOJIb30BaHMs JEHCTBUTENBHBIX YHCE, KOTOpOE OBbLIO HAyaTo Ha
yYpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpemnero odiiero oOpasoBaHmsi 0c000€



BHHUMaHUE yzenseTcss (OpMUPOBAHUIO HABBIKOB PAallMOHABHBIX BBIYUCIICHUHN, BKJIIOYAIOIIUX B
ce0s UCTIOJIB30BaHUE PA3IUYHBIX (OPM 3alMCU YUCIIA, YMEHHUE JIelaTh MPUKHUAKY, BBITOJIHATDH
MpUOIMKEHHBIC BEIUMCIICHUS, OIECHUBAThH YHCIIOBBIC BRIPAKEHUS, pab0oTaTh C MAaTeMAaTUYECKUMU
KOHCTAaHTaMH. 3HAKOMbIE OOYYalOIMMCS MHOXKECTBA HATypalbHBIX, LIENBIX, PAIMOHAIBHBIX U
JNEUCTBUTEIBHBIX YUCEN JOMOJHAKTCS MHOXXECTBOM KOMIUIEKCHBIX uuceld. B kaxmoM u3 atux
MHOKECTB PAaCCMaTPUBAIOTCS CBOMCTBEHHBIE €My CielIM(PHUECKHE 3a7a4i U ONEpalluu: JIeJICHHEe
HaleJio, OINEPUPOBAHUE OCTAaTKaMH HAa MHOXECTBE IENBIX YHCEN, O0COOBbIe CBOWCTBA
paIMOHATIFHBIX U UPPAIMOHAIBHBIX YHCEN, apuPMETHUECKUE OINEpaliy, a TAKKe HU3BJICUCHUE
KOpHS  HAaTypaJIbHOW CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX uucenl. bnaropaps
MIOCJIEIOBATEIbHOMY  PAaCUIMPEHMI0  Kpyra HCIHOJb3YEMBIX YHCEI U 3HAKOMCTBY C
BO3MOXXHOCTSIMU UX MPUMEHEHHUS ISl PEIICHUS PA3IMUHBIX 337a4 (OPMUPYETCS TPEICTABICHHE
0 €IMHCTBE MAaTEMATUKH KaK HAyKH U €€ POJIM B IOCTPOCHUU MOJIEJIEN PEATILHOIO MUPA, IIIUPOKO
UCIOJIL3YIOTCSL 00001IIEHNE HKOHKPETHU3AIIHS.

Jluaust «YpaBHEHHSI M HEPABEHCTBA» peaM3yeTcs Ha MPOTSHKEHUH BCEro OOydeHUs Ha
yYpOBHE cpemHero oOmiero oOpa3oBaHMs, TIOCKONbKY B KaxaoMm pazgene I[IporpaMmer
MPEeIyCMOTPEHO pEllleHrne COOTBETCTBYIOMIMX 3a/4ady. B pe3ynbraTe oOydaromuecs OBJIa/IeBalOT
pa3IMYHBIMU  METOAAMU PEUIEHUS PAUUOHAIBHBIX, HWPPALMOHAIBHBIX, I10Ka3aTEIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHM, HEPABEHCTB UM CHCTEM, a TaKXe 3ajad,
coxepxammx napamerpsl. [lonydeHHblE yMEHMsI IIMPOKO HUCIOJIB3YIOTCS IPH HMCCIEI0BAHUU
GYHKIIMH ¢ T[OMOIIBI0 MPOU3BOAHON, NpU pEHICHUH TNPUKIAAHBIX GyHKIuu. JlanHas
CoJIepKaTeNIbHAS JIMHUS BKIIFOYAET B ce0s Takxke (OPMUPOBAHHE YMEHHU BBITIONHSTH PACUETHI
no ¢opmMynam, MpeoOpa3oBaHUsI PAMOHAIBHBIX, UPPAIMOHAIBHBIX M TPUTOHOMETPHUYECKUX
BBIpQXXEHUH, a TaKKe BBIPAXKEHUMN, COJEpKAIIUX CTETeHU U Jorapudmel. bnarogaps uzydeHuro
anreOpanveckoro Marepualna MPOUCXOTUT JajbHEillee pa3BUTHE AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIILIEHUs 00yJYaromuxcs, GOpMUPYIOTCS HABBIKHM JEIYKTUBHBIX PAaCCYXKICHHM,
paboTHl C CUMBOJIBHBIMH (POpMaMH, MPEJCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE
paBeHCTB M HepaBeHCTB. Anrebpa mpemiaraeT 3(QQGEKTUBHbIE HHCTPYMEHTHI IJIS pPELICHHS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH
KakK sI3bIKa HAyKH.

ConepxarenpHo-MeTouuecKast TUHUSA «DyHKIMH W TpaduKU» TECHO MEPEIUIeTAeTCs C
IPYTUMU  JUHUAMH  Y4eOHOro  Kypca, TOCKOJbKY B  KaKOM-TO  CMBICIE  3a7aéT
MOCIEA0BATENIbHOCTh ~ U3Yy4YE€HUs  Marepuasia. M3ydeHwe  CTENEHHOM, IIOKAa3aTeJIbHOW,
norapuMUYECKON M TPUTOHOMETPHUECKUX (YHKIIHA, UX CBONCTB U I'pa)UKOB, UCTIOIB30BAHUE
GyHKIMA 7151 pelIeHnst 3a7a49 U3 IPYTuX yueOHbIX MPEIMETOB U PeaIbHON KU3HHU TECHO CBA3AHO
Kak C MaTeMaTHYEeCKUM aHaJIW30M, TaK U C PEIICHUEM ypaBHEHUM W HepaBeHCTB. [lpu 3TOM
00JbIIOE BHUMaHHE yremseTcss (OPMUPOBAHUIO YMEHHs BBIpaXXaTh (opMynamMu 3aBUCUMOCTHU
MEXIY pa3jNuHbIMH BEIHMUYMHAMH, UCCIEOBATh MONyYeHHBbIC ()YHKIIHH, CTPOUTH MX TpaduKu.
Marepuan 53TO COIEp)KATEIbHOW JIMHUM HAICJIEH Ha pa3BUTHE YMEHUWA W HaBBIKOB,
MO3BOJISIIONIMX ~ BBIp@XKATh 3aBUCUMOCTH MEXIY BEIMYMHAMH B pa3audyHoi  (dopme:
aHaMTUYeCKoW, Tpaduueckod u cioBecHOM. Ero wu3yueHume cmocoOCTBYeT pa3BUTHUIO
AITOPUTMHUYECKOTO MBIIIJICHHS, CIIOCOOHOCTH K 0000IIEHNI0 U KOHKPETH3AIINH, UCIIOJIb30BAHUIO
AHAJIOTUH.

ConepxarenbHas nuHus «Hadanma mMaTeMaTHyecKoro aHajin3a» MO3BOJSET CYIECTBEHHO
pacIvpuTh KPyr Kak MaTeMaTUYeCKUX, TaK M MPUKIAJIHBIX 33/1a4, JOCTYIHBIX O0y4JaroIiumMcs,
TaK KaK y HUX MOSBIISETCS BO3MOXHOCTb CTPOUTH T'paUKH CIOXKHBIX (YHKIUH, ONPEAeNsiTh UX
HauOOJbIINEe U HAUMEHBIINE 3HAUEHUS, BRIUUCIATH IUIOMAI GUryp U 0ObEMBI Tell, HaXOAUTh
CKOpOCTM M YCKOpPEHHUs mporueccoB. JlaHHas copaepskareibHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTU TIOCTPOCHUS MAaTEMaTUYECKUX MOJEIEH pEalbHbIX CHUTYalWi, TIO3BOJSET
HaxOJWUTh HAaWJIydllee PEIICHHE B MPUKIATHBIX, B TOM YHCIE COLMAIBHO-3KOHOMUYECKHUX,



3ajayax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHMYECKOIO aHajh3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOrO, (HOPMaIbHO-IOTMYECKOr0 M KPEaTUBHOTO MbIIUICHUS, (OPMUPOBAHUIO YMEHUU
pacrno3HaBaTb IPOSIBJICHMS 3aKOHOB MaTeMaTHUKM B HAayKe, TEXHUKE U MHCKYCCTBE.
OOyuaronmecss Y3HAIlOT O BBLIAIOLIMXCS pe3yibTaraxX, IIOJYYEHHBIX B XOJ€ Pa3BUTHA
MaTEeMaTHKU KaK HayKd, U 00 UX aBTOpax.

ConepxarenbHo-MeToandeckas JuHUsA «MHOXKECTBAa M JIOTHKa» BKIIOYaeT B cels
3JEMEHThl TEOPUM MHOXKECTB M MAaTEMAaTUYECKOW JIOTUKU. TeOpeTHKO- MHOXKECTBEHHBIE
MIpe/ICTaBJICHHs] MPOHU3BIBAIOT BECh KYypC UIKOJIBHONM MaTeMaTHKW U TpeiaratoT Haubolee
YHUBEPCAIbHBIN SI3bIK, OOBEAUHSIONIMM BCE pa3fesibl MAaTEMaTHUKU U €€ NPUIIOKEHUH, OHHU
CBSI3bIBAIOT PA3HbIE MAaTEMATUUYECKUE IUCLUUIUIMHBI U UX IPUIIOKEHUS B equHoe 1enoe. [loatomy
BAXXHO JaTh BO3MOXXHOCTh OOYyYaromiemycsi MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHON MaTeMaTUKM M HCIOJIb30BATH €ro MJis BBIPAXXKEHHS CBOMX MbIcieil. Jpyrum
BaKHBIM IPU3HAKOM MAaT€MaTUKHU KaK HAyKU CJIEIyeT IPHU3HAThb CBOWCTBEHHYIO €l CTPOTOCTh
00OCHOBAaHUH U CJIEIOBAHHE OTIPEIEIEHHBIM IIPAaBUIIaM IOCTPOCHHS JJOKA3aTeIbCTB. 3HAKOMCTBO
C DJJIEMEHTaMHU MaTeMaTH4YeCKOMl JIOTMKH CHOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBILIUICHUS
oOyJaromuxcsi, MO3BOJISIET UM CTPOUTHh CBOM PACCYKIEHUS HA OCHOBE JIOTMYECKUX MPaBUI,
(dbopMHpyeT HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yde6HOM Kypce «Anrebpa M Hadala MaTeMaTHYeCKOTO aHaINW3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaTeMaTH4eCKOrO0  MOJETUPOBaHUS, KOTOpble  NPHU3BaHBl  CIHOCOOCTBOBATH
(OpMHPOBAHNIO HABHIKOB IOCTPOSHUS MOJETEH pearbHBIX CHTYallud, HMCCIEJOBAHUS AITHUX
MoOJIeNIell C TOMOUIbIO ammapara anreOpsl M MaTeMaTHYeCKOro aHaln3a, WHTEPIpeTalun
MOJIYYEHHBIX Ppe3yJbTaTOB. Takue 3aJaHusl BIUIETEHbl B KaXIbli M3 pa3/IejOB IMPOTPaMMBI,
MIOCKOJIbKY BECh MaTepHuall ydeOHOro Kypca IIUPOKO HMCIOJIB3YETCs Ul pEelIeHUs] MPUKIIaJIHBIX
3amady. Ilpu pemeHun peanbHBIX MPAKTUYECKUX 3a4ady  oOydaroluecss pa3BUBAIOT
Ha0JII0/1aTeIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, abCcTparupoBaThbCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpOBaTh Mmpobsiemy. JlesaTenbHOCTh MO (HhOPMHUPOBAHMIO
HaBBIKOB peIlIeHUs MPUKIIAAHBIX 33/1a4 OPraHU3yeTcs B Mpolecce U3YUYeHHUsl BCeX TEM y4eOHOro
Kypca «Anredpa 1 HayaJlaMaTeMaTHYeCKOr0 aHAIN3a.

Ha u3yuenue yuebHoro Kypca «Anredpa U Hayajla MaTeMaTHIECKOTO aHATNU3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uaca B Henmenwo), B 11 kmacce — 136 yacoB (4 daca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Yucna u BIYUCICHUS

Parmonansueie ynciaa. OOBIKHOBEHHBIE M JICCATUYHBIE TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoaudeckue npoodu. Ilpumenenue apoOeil U MPOLEHTOB IS PELICHUS TPUKIIAJAHBIX 33]a4 U3
Pa3IMYHBIX OTpAciel 3HAHUI U peanbHOM KU3HU. JlefiCTBUTEIbHBIE yucna. PanuonanbHble
u HppaLMOHAIIbHbBIE yucna.

Apudmerndeckue onepauuu ¢ ACHCTBUTEIBHBIMH 4YUCIaMH. MOIylb ACHCTBUTEIHLHOTO
quciia ¥ ero coicrea. [TpuOamkEHHbBIE BBIYMCIEHNUS, IPAaBUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3yibTaTa BBIYUCICHUN.

Crenens ¢ nenbiM nokazateneM. bunom HetoTona. Mcnonb3oBanue noaxosuieit popmsl
3aMMCH JEHUCTBUTEIBHBIX YNCEN JUIsl pEIICHUs TPaKTUYECKNX3a/1a4 U NPEeACTaBICHUS JAHHbIX.

Apudmerndeckuii KOpeHb HATYPAIBHOM CTETIEHU U €T0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM II0Ka3aTesIeM u e¢ CBOWCTBA, CTENEHb C
JNIEUCTBUTEIILHBIM IT0KA3aTEJIEM.

Jlorapupm  umcma. CpoiictBa  sorapupma.  JlecaATHUHBIE W HATypallbHBIC
J0TapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOI0 apryMeHTa. ApKCHUHYC,apKKOCHHYC U
ApPKTaHI'€HC YHMCIIOBOI'O apryMEHTA.

YpaBHeHus 1 HEpaBeHCTBA

ToxnaectBa W TOXIECTBEHHBbIE IpPeoOpa3OBaHUsA. YPABHEHHE, KOPEHb YPAaBHEHMS.
PaBHOCUIIBHBIE YpaBHEHUS U YpaBHEHUsI-cIeACTBUsL. HepaBeHCTBO, pelieHne HepaBEeHCTBa.

OCHOBHBIE METO/Ibl PEICHHUS LETBbIX U JPOOHO-pAllMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorounessl OT OJHOM NEPEMEHHOW. JleleHne MHOroOwieHa Ha MHOTIOYIEH C OCTATKOM.
Teopema be3y. Muorousnens! ¢ nensiMu koddduimentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUH, COAEPKAILNX CTENIEHU U KOPHHU.

WppanmonaneHeie  ypaBHeHUs. (OCHOBHBIE METOJbl  PELIEHUS  HMPPalMOHAIbHBIX
YPaBHEHUM.

[TokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI PELICHUSI TI0KA3aTEeIbHBIX YPaBHEHUM.

IIpeoOpa3oBanue BbIpaXKeHUH, COIEpKAIINX JIOTapU(MBI.

Jlorapudgmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUS JIOTapu(PMHUUECKHX
YPaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue (opmyisl. I[IpeoOpazoBaHHE TPUTOHOMETPUUYECKUX
BBIpa)XECHUI. Pelenrie TpuroHoOMeTpu4eCKUX YpaBHEHHMN.

Pemenne cucrem JMHEMHBIX YypaBHEHUN. Marpuia CHCTEMbl JIMHEHHBIX YpPaBHEHHM.
Onpenenurens MaTpuubl 2X2, €ro TE€OMETPUYECKHl CMBICI W CBOMCTBA, BBIYMCIEHUE €r0
3HAUEHUs, IPUMEHEHNE ONPENEIUTENS JUIsl PEILICHUSI CUCTEMBI JIMHEWHBIX ypaBHEHUH. Pemenue
MIPUKJIAJHBIX 33]1a4 C ITOMOIIBI0 CUCTEMBI JIMHENHBIX ypaBHEHMH. MccienoBanue mocTpoOeHHOM
MOJIETIM C MOMOILBIO MATPUI] U OIPEAEITUTENEH.

IlocTpoeHne MaTeMaTHYECKMX MOJEJIEW peallbHOM CUTyallMd C IOMOIIBI0 YPAaBHEHUH U
HepaBeHCTB. [IpuMeHeHMe ypaBHEHHMH M HEPAaBEHCTB K PEIICHUIO MAaTeMAaTUYECKUX 3ahad U
3a/1a4 U3 pa3InYHbIX 00JIacTel HAYKU U PEaTbHOM JKU3HHU.

DOYyHKUUH U TPAPUKH

OyHkIms, crnocodbl 3amaHus QyHkiuu. B3amMuo obOpatsble (yHkiumu. Kommosuims
dbynkumii. ['paduk yHKIIMN. DIeMeHTapHbIe Mpeodpa3oBaHus Tpa@uKoB HyHKIIHIA.

OO6mactp omnpeaesieHus 1 MHOXKECTBO 3HaueHnd Gyaknuu. Hymu dyakuun. [Ipomexyrku
3HaKonocTosHcTBa. UETHble U Heu€TtHble (yHKuuuU. [lepuommueckue dynkuuu. [IpomexyTku



MOHOTOHHOCTH (PYHKIMHU. MakcuMyMbl U MUHUMYMbI (QyHKIMH. Hanbonbliee 1 HauMeHblee
3Ha4eHUs QYHKLUHU HA IPOMEKYTKE.

JIuneiiHast, KBafpaTU4yHas U APOOHO-TMHEHHasT QYHKIUHU. DIeMEHTapHOE UCCIIEIOBAaHHUE U
MMOCTPOCHHE WX IPaHUKOB.

CrenenHass (yHKIMsI C HAaTypaJlbHbIM M Li€JbIM Ioka3areneM. E€ cBoiicTBa u rpaguk.
CpoiicTBa U rpaduK KOpHS N-0i CTeNeHW Kak (PyHKIHH OOpaTHOW CTENEHU C HATypaIbHBIM
II0KA3aTEJIEM.

Iloka3zarenbHast 1 sorapudmMuyeckas (QyHKLUMU, UX CBOMCTBA U TIpadUKH.
Hcnons3oBanue rpagukoB GyHKIMMA TSl pEIICHUS YPaBHEHUMN.

Tpuronomerpuueckass OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUYECKUX  (DYHKIMH
YKCJIOBOTO apryMEHTA.

QYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAIbHBIX IpoOLEcCaX M SIBICHUSAX.
I'paduku peanbHBIX 3aBUCHMOCTEH.

Havana mareMaTH4eCcKOro aHAJIN3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHuUs TOCTIEI0BaTENbHOCTEH. MeToq MaTeMaTuuecKoit
MHIYKUMA. MOHOTOHHBIE M OTpaHUYEHHBIE MOCIEI0BAaTEILHOCTH. MCTOpHs BO3HUKHOBEHMS
MaTEeMaTHUYECKOIo aHaJIn3a KaK aHajln3a 0ECKOHEYHO MaJlbIX.

Apudmernueckass W TeoMeTpHYECKass mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma 6eCKOHEYHO YOBIBAIOIIEH reOMETPHUECKON MPOTPECCHH.
JIuHeWHBIM M OKCIOHEHLMaNbHbIM pocT. Ywucino e. Dopmyna CIOXKHBIX IPOLIEHTOB.
Hcnons30Banue Nporpeccuu JUis peleHns pealbHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa.

HenpepeiBable (QyHkuuu u ux cBoiictBa. Touku paspeiBa. ACHUMNTOTHI TpapuKoB
¢bynakuii. CBoiicTBa (GyHKIMN HEMPEpPHIBHBIX HA OTpe3ke. MeToA MHTEpPBAJOB AJs PEIICHUS
HepaBeHCTB. [IpMeHeHre CBONCTB HEMPephIBHBIX (DYHKIUN /IS pElIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaHbie GyHKIUU. OnpeneneHne, reoOMeTpUIECKuil U GU3NIEeCKUit
CMBIC TNPOM3BOAHOM. VYpaBHeHHE KacaTenbHOM K rpaduky ¢yHkuuu. IIpousBogHbie
AJIEMEHTAPHBIX GbyHKIHUH. [IpousBogHas cymMmsl,

MPOU3BEICHUSI, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTMKA

MHOXecTBO, onepalud HajJ MHOXECTBAMU M UX cBoMcTBa. J[marpammel Ditnepa—BeHHa.
[IpumeneHne TEeOpEeTUKO-MHOKECTBEHHOIO armapara JUuisi ONMCAHUSA PEATbHBIX MPOLIECCOB U
SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYTUX YI€OHBIX MMPEIMETOB.

Ompenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHYECKOTO  OOBEKTa,  CIEICTBHE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yucjia v BbIYUCTIEHUS

Harypanbaple u menbie uncna. [lpuMmeHeHue TpPH3HAKOB JETUMOCTH IIENBIX YHCET,
HauOonbImi obmwit nenurens (Hanee — HOJl) u Haumensinee oOiiee kpatHoe (ganee — HOK),
OCTAaTKOB IO MOJYJI0, anroputMa EBkinia uist pemenuss3anad B HEIbIX YUCIaX.

KowmmnekcHpie uymcna. AnreOpanyeckas W TpPUTOHOMETpHUYecKas (OpMBI  3amucH
KOMIUIEKCHOTO uncia. ApudMeTndyeckue onepanui ¢ KOMIUIEKCHbIMU yuciamu. M3o00paxenue
KOMIUIEKCHBIX YHCEN Ha KoopAuHATHOU 1uiockocTu. @opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO 4wucna. [IpuMeHeHre KOMIUIEKCHBIX YHCENl I pelieHus (QU3NYecKuX Hu
r€OMETPUYECKHX 3a]1ay.

YpaBHeHMsI 1 HEPABEHCTBA

Cucrema U COBOKYIHOCTH YpaBHEHUH U HEPABEHCTB. PaBHOCHUITEHBIE



CUCTEMBI U CUCTEMbI-CJICACTBUS. PaBHOCHIIBHEIC HCpaBCHCTBA.

Ot60p KOpHE# TPUTOHOMETPUUYECKUX ypaBHEHUH c MOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH. Perienrie TpuroHoMeTpuyecKuX HEPaBeHCTB.

OcHoBHbIE METO/IBI peleHus MOKa3aTeJbHbBIX U JorapupMuUUecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHNUS UPPALIMOHATIbHBIX HEPABEHCTB.
OCHOBHBIE METOJIbl PELIEHUS CUCTEM U COBOKYIHOCTEM pallMOHAJIbHBIX,
UppalMOHANIBHBIX, TTOKA3aTeNbHBIX U JIOTapu(MUIECKUX YPaBHEHUH.

ypaBHeHI/ISI, HCPaBCHCTBA U CUCTCMEI C ITapaMETpaMu.

IIpuMmeHeHHE ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3alad U
3a/lad M3 pa3IUYHbIX OOJIacTell HAayKu W pealbHOW JKU3HM, HMHTEpHpETalus IOJIyYEHHBIX
pe3yiabTaTOB.

DOyHKUUH ¥ rpadpuxku

I'papux xommnosuuuu ¢yHkuui. ['eomerpuueckue oOpa3bl ypaBHEHHUN M HEPaBEHCTB Ha
KOOPJAWHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUHI, UX CBOUCTBA U IPaUKH.

I'paduueckne MeTOABI peIICHUS YpaBHEHHW M HEpaBeHCTB. [ 'paduyeckre MeTObI
pelIeHns 3a1a4 ¢ napaMeTpamH.

Hcnonb3oBanue rpadukoB (YHKUMN JUIs HUCCIENOBAaHUS HPOLIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPU PELICHUH 337a4 U3 APYTUX YUEOHBIXIIPEAMETOB U PEabHON KU3HU.

Hayana mareMaTH4eCKOIo aHAJIN3a

[IpuMeHeHMe POU3BOAHOM K UCCIIE0OBaHUIO (DYHKIMIA Ha MOHOTOHHOCTh M SKCTPEMYMBI.
Haxosxnenne HanOoIbIIero ¥ HAMMEHBIIIETO 3HAUCHUM HEPEPHIBHOW (PYHKIIMU HA OTPE3KE.

[IpuMeHeHHe TPOW3BOAHOM I HAXOXKACHMS HAWIydllero peHlIeHUus B IPUKIATHBIX
3ajlayax, JJIs ONpeesieHUusT CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMylioll uin
rpaduKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. IlepBooOpasHble 3ME€MEHTapHBIX
¢yskuii. [IpaBuna HaxoXaeHUs TEPBOOOPa3HBIX.

NHuterpain. I'eoMeTpudecKknii CMBICI HHTETpaIa. BrlunciaeHue onpenenéHHoro HHTerpaia
1o popmyne Herotona-JleitGHumna.

[Ipumenenue wuHTErpanga A HaxOXICHHs IUIOMIaAed IUIOCKUX ¢(uryp u 00BEMOB
F€OMETPUYECKHUX TEJ.

[Tpumeps! pemennii auddepeHInaIbHBIX ypaBHEHHH. MaTemMaTnyeckoe MOAETUpOBaHNE
peabHBIX MPOLECCOB C MOMOIIBIO MU (EepeHINATBHBIX YpaBHEHHH.

IUDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA VYEBHOI'O KVYPCA
«AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIN
YPOBEHb) HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHIMA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaskaanckoro BocnuTaHus:

c)OPMHPOBAHHOCTh ~ TPAXJAHCKOM MO3MIMH  OOYYaromerocs Kak akKTUBHOIO H
OTBETCTBEHHOI'O YJIEHa POCCHUIICKOTro OOIIECTBa, MpPEACTABIEHHE O MAaTEMAaTHYECKMX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SABJICHHH, HpOLEAYp TIPa’kJaHCKOro 0OlIecTBa
(BBIOOPBI, OIPOCHI U JAPYroe), YMEHHE B3aUMOJAEHCTBOBATL C COLMAILHBIMU MHCTHTYTAMH B
COOTBETCTBUH C UX (YHKIHMAMHU U HA3HAYECHUEM;

2) MNATPUHOTUYIECCKOI0O BOCIIUTAHUSA:



c(hOpPMHUPOBAHHOCTb POCCUMCKON TpakIaHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSILIEMY POCCHICKOM MaTEMaTUKH, LEHHOCTHOE OTHOIIEHHE K JOCTUKEHUAM POCCHUICKUX
MAaTEMaTUKOB U POCCUUCKOM MATEMAaTUYECKOM WIKOJbI, MCIIOJIb30BAaHUE 3THX [IOCTHKECHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKHY;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIUTAHMS:

OCO3HAaHME  JyXOBHBIX LEHHOCTEH  pPOCCHUHCKOro  Hapoja, Cc(HOpMHUPOBAHHOCTH
HPaBCTBCHHOI'O CO3HAHUS, 9TUYCCKOTO MOBCACHU A, CBA3AHHOI'O C MPAKTUYCCKUM IMPUMCHCHUCM
JOCTUKEHUM HayKu M JIE€ATEIbHOCTBIO YYEHOrO0, OCO3HAHWE JINYHOIO BKJIaJa B IOCTPOEHUE
YCTOMUYMBOIO OYAYIIEro;

4) rcTeTHYeCKOro BOCMTAHMS:

JCTETUYECKOE  OTHOLIEHHME K  MHpPY, BKIIOYas  OCTETHKY  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3aJay, pELIEHUH, pacCyKIEHUH, BOCIPUUMYHUBOCTh K
MAaTEMAaTUYCCKHUM ACIICKTaM PAa3JIMYHbIX BUAOB UCKYCCTBA,

5) ¢pusnueckoro BocnuTaAHUSN:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEpecax 3/I0pOBOTr0
u Oe3omnacHoro obpasa >KM3HM, OTBETCTBEHHOE OTHOILICHHME K CBOEMY 3/I0pOBBIO (3710pOBOE
nUTaHue, cOATaHCUPOBAHHBIN PEXUM 3aHATHN M OTIbIXA, peryisipHas Gu3mdecKkasi akTHBHOCTD ),
¢u3nIecKoe COBEpPIICHCTBOBAHUE TIPH 3AHITUSAX CIIOPTHBHO-03J0OPOBUTEIBHON JESITEIHHOCTHIO;

6) TpyoBOro BoCHHTAHHS:

rOTOBHOCTb K TPY/y, OCO3HAHHE LEHHOCTH TPYAOIIOOMS, HHTEPEC K Pa3IMYHBIM chepam
po(eCCHOHATLHON JEATENBHOCTH, CBA3AHHBIM C MATEMATHKON M €€ NPUIOKEHUAMHU, YMEHHUE
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymell NpodeccMM M Ppeanru30BhIBATH COOCTBEHHBIE
KW3HEHHBIE TLTAHB, TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMaTHYecKoMy OOpa3OBaHHIO M
caMo0GPa30BaHHIO HA MPOTHKEHHHN BCell )KI3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHHH
HpaKTquCKHX 3a1a4 MaTeMaTquCKOI\/JI HaHpaBJ'IeHHOCTI/I;

7) 7K0J0rHYecKOro BOCIHTAHUSI:

c(OPMUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpbl, I[OHUMAHUE BIMSIHUS COLMAJIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSIHME IPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
rJI00aTbHOTO  XapakTepa  SKOJOTMYECKMX  MIpobjieM, OpHeHTaluus Ha  [pUMEHEHHE
MaTeMaTHUYeCKUX 3HAHMUW JUIS pEelIeHUs 3a1ad B 00JaCTH OKpYKaoIlled cpebl, MIIaHUPOBAaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX IIOCIIEACTBUN I OKPYXKAIOLIEH cpembl;

8) menHoCTH HAYYHOrO MO3HAHMS:

c(OPMUPOBAHHOCTh ~MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd M OOIIECTBEHHOH MPAKTUKM, TOHMMaHUE MaTeMaTHYeCKOM HayKu Kak chepbl
YeJI0BEYECKON JEATENIBHOCTH, 3TANOB €€ pa3BUTHUs M 3HAUMMOCTH JAJIS Pa3BUTHUS LUBUIIM3ALUH,
OBJIaJICHHE SI3bIKOM MAaTeMaTHKH U MaTeMaTUYeCKOM KyJIbTypoil Kak cpeACTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBJISTH MPOEKTHYIO U UCCIIEI0BATENbCKYIO JAESTENIbHOCTh HHIUBUAYAIBHO U
B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHbIC YHHBepcaJIbHbIe y4eOHbIe AeiicTBusA bazoBbie

JIOTHYECKHUe NeHCTBHA:

BBISIBJIAITh M XapaKTEPU30BAaTh CYLIECCTBEHHBbIE INPHU3HAKKM MaTeMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOIIEHUH MeXAy MNOHATHAMH, (GOPMYIMPOBATH ONPEACICHUsS IOHSTHUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KiIacCU(UKalLMU, OCHOBaHHMS JUI OOOOLICHHS WU
CPaBHEHUs, KPUTEPUU IIPOBOJUMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATh M IPeoOpa3OBbIBaTh CYXKJIEHUS: YTBEPIUTENbHbIE U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 061u1/1e, YCJIOBHBIC;



BBISIBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpedHs B (pakTax,
JaHHBIX, HAOMIOACHUSIX M  YTBEPXKICHUSAX, MpeuiaraTb KpPUTEpUU Uil BBISIBJICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUN;

JIeNIaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AECIYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIFOUEHHUH, YMO3AKIOUEHUI 110 AaHAJIOTHH;

MIPOBOAUTH CaMOCTOSITENIbHO JOKA3aTeNbCTBA MAaTEeMAaTHUECKUX YTBEPKACHUM (IIpsMbIe U
OT NPOTUBHOIO), BBICTpaUBaThb ApPryMEHTALUIO, IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus y4yeOHOM 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HaumOoJee MOAXOASIIUMNA C y4ETOM CaMOCTOSITENIBHO —BBIJEIECHHBIX
KpUTEPUEB).

Ba3oBble ucciieqoBarebcKue 1eiicTBUSA:

HCIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUI HHCTPYMEHT MO3HaHU, (OPMYINPOBAThH
BOTIPOCHI, (DUKCHUPYIOIIME MPOTHUBOpPEUHE, MPOOJIEMy, YCTaHABIMBATh HMCKOMOE M JAaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTUPOBATHCBOIO MIO3HIINIO, MHEHHE;

MPOBOJIUTH  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SBJICHMS, MPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEHN MEXIy 00BEKTaMU, SIBICHUSAMHU, IPOLIECCAMY;

CaMoCTOSITENNbHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOJBI [0 Pe3yabTaTaM MPOBEIEHHOTO
HAOJIOACHNS, NCCIIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTATOB, BEIBOJOB U
0000I11IeHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIIABUIATh IPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora c undopmanueii:

BBISIBJIATh JE€(PUIMTH HHPOPMAIIUH, JaHHBIX, HEOOXOIUMBIX JJIS1 OTBETA Ha BOMPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh MH(OPMALMI0O M3 HMCTOYHHMKOB  Ppa3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CUCTEeMATHU3UpPOBaTh U HUHTEPIPETUPOBaTh HMHGPOPMALMIO pa3IMYHBIX BHJIOB U  (GopM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh  HHpOpMalMIO, TMpPEeACTaBIATh €€ B pas3duuHbIX  (opMmax,
WTIOCTPUPOBATh rpaUuecKy;

OLICHMBATh HAAE&KHOCTh HMHGOPMAlMM IO CaMOCTOSATENbHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KomMmyHukaTuBHBIe  yHUBepcajbHble  y4deOHble  JeiicTBHA

Oo0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSIMH U IIENISIMU
O6HI€HI/I5[, SAICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pC€HHUA B YCTHBIX W INHCBMCHHBIX
TEKCTax, JAaBaTb IIOACHCHUA II0 XOoAy PpCEIICHHUA 3aJadd, KOMMCHTHPOBATH HOJ'Iy‘IGHHBIfI
pe3ynbTarT;

B X0Jle OOCYKICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TeMbl, MPOOJIEMEI,
pemaeMofz'I 3aaa4M, BBICKA3bIBaTb HUJCH, HAICJICHHBIC Ha IMOHMCK PCHICHHUA, COIMMOCTABJIATH CBOH
CYXJCHUS C CY)KIEHUSIMHU JPYIMX YYaCTHHUKOB JMajiora, oOHapyXHBaTh pa3jiHyuude U CXOJCTBO
MO3UIUH, B KOPPEKTHON opMe (HOpMyIIUPOBATH Pa3HOTIACHS, CBOU BO3PAKEHUS;

NpCACTABIATL PC3YJIbTAaThl PCHICHUA 3aJdadd, SKCICPUMCHTA, HUCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENTHO BHIOMpaTh (GopMaT BBICTYIUICHHS C Y4ETOM 3aJad MpPE3CHTAllMH U
0COOEHHOCTEH ayTUTOPHH.

PeryisiTuBHbIe YHUBepcaJbHbIe y4eOHbIe JeHCTBHA



Camoopranuszauus:

COCTABIIATh IUIAH, QITOPUTM PELICHHs 3aJadd, BHIOMpaTh CHoco0 peuieHus ¢ y4eTom
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHUaHThI PELICHUH ¢ y4€TOM HOBOM MH(pOpMAIHH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTE/JIEKT:

BJIaJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOLIECCOB, WX pE3yAbTaTOB, BIAAETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTeMaTHYECKON 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPM PEUICHMM 3aa4yd, BHOCHUTH
KOPPEKTHBBI B JESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAWJICHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEIH U YCIOBUAM, OOBSCHATH IPHUNHBI TOCTHKCHUS
WIA HEAOCTWKEHMsI pe3yJbTaTOB JAEATEJbHOCTH, HaXOIUTh OMIMOKY, JaBaTb OLEHKY
PUOOPETEHHOMY OIBITY.

CoBMmecTHAas1 1eSITEIbHOCTD:

IIOHUMAaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaIbHOW pabOTHI MpHU
pelieHny y4deOHBIX 3ajady, NOPUHUMATh L€1b COBMECTHOM JEATENBbHOCTH, ILJIAHUPOBATh
OpraHU3alMI0 COBMECTHOW paboThl, paclpelesiaTh BUibl padoT, OroBapuBaThCs, 00CYXIaTbh
Ipolecc U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX JHO/IEH;

Y4acTBOBaTh B TPYHNOBBIX (opmax paboTsl (00CyKAeHHs, OOMEH MHEHHIA,

«MO3TOBBbI€ HITYPMbI» U HUHBIE), BBINOJHATH CBOK 4YacTb pabOThl M KOOPAMHHPOBATH CBOU
JeUCTBUS C IPYTMMHU WIEHAMHM KOMaH/Ibl, OLIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOTYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJAECHCTBHUSL.

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kuacce oOyuarommuiics MOJIYYUT CIEIYIOLIUME HpPEIMETHBIE
pe3yNbTaThl O OTAENbHBIM TeMaM palbouel mporpammsl y4eOHOTO Kypca «Anredpa v Haudana
MaTEeMaTHIECKOTO aHAIH3a»:

Yucsia v BbIYUCIEHUSA:

CBOOO/JTHO OIEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCIIO, OECKOHEUHas! MepUOIUecKast
IpoOb, TPOIEHTHI, WPPAIMOHAIEHOE YHUCIIO, MHOXKECTBA PAIMOHANBHBIX W JCHCTBUTEIBHBIX
9HCeN, MOJIYJIb IEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MIPOICHTHI TSl PEIISHUS TIPUKITATHBIX 3a/1a4 U3 Pa3IHYHBIX OTpaciieit
3HaHUH U pEeATbHOM KU3HH;

NPUMEHATh NPUOTMKEHHBIC BBIUMCIICHUS, TpaBWIa OKPYIJICHUS, MPUKHUIKY M OLEHKY
pe3yJibTaTa BBIYUCICHUM;

CBOOOJHO ONEpUpPOBATh MMOHATHUEM: CTENEHb C LEJbIM I0Ka3aTeleM, HCIOIb30BaTh
MOIXOASIYI0 (OPMY 3alUCH JCUCTBUTEIBHBIX YHCEN JUIS PEIICHHS MPAKTHYECKUX 3ajad H
NPEJCTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTEICHH,

CBOOOJTHO OTICPUPOBATH MOHATHEM: CTEIEHb C PAlMOHAJIBHBIM TIOKa3aTeieM; CBOOOIHO

OTIEPUPOBATH TOHATUSAMH: JIOTapu(M YUCIIa, JECATHIHBIC U
HaTypaJbHbIE JOTapH(MBI;

CBOOO/IHO OTNEpHUPOBaTh MOHSATHAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO
apryMeHTa;

OIIEPUPOBATH MOHATUSAMHU: APKCHHYC, apKKOCHHYC M apKTaHTCHC YMCIIOBOTO apTryMEHTa.

YpaBHeHMsI 1 HEPaBeHCTBA:

CBOOOZIHO  ONMEpPHPOBATh  IMOHATHAMHU:  TOXKIECTBO, YPaBHEHHWE, HEPaBEHCTBO,



PaBHOCHJIbHBIE YPABHEHUS M YPABHEHUSA-CIICCTBUS, PABHOCWIBHBIC HEPABCHCTBA,

NPUMEHSTh PA3IMYHBbIE METOJbl PELICHHUS PALMOHAJIBHBIX W JAPOOHO- palMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB JUIsl PELLIEHUs HEPABECHCTB;

CBOOOJHO ONEpUPOBaTh MOHATHSAMM: MHOIOYJIEH OT OJHOW NEepPEeMEHHOW, MHOTOWIEH C
HeJbIMH - Ko3(puumeHTaMu, KOpPHM MHOIOWIEHa, IPUMEHATh JIeJI€HHE MHOIOWwIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera miis pemenus 3anay;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMU: CUCTEMa JIMHEWHBIX YypaBHEHHUH, MaTpulia,
OIpENIeNIUTENIb MAaTpPULbl 2 X 2 W €ro TreOMETPUYECKUH CMBIC, HCIIONb30BaTh CBOMCTBA
oIpeseNuTelIs 2 X 2 1y BBIYMCICHHs €ro 3HaueHHsl, IPUMEHATh ONpPENEeTUTENN A PelIeHus
CUCTEMBI JIMHEHWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IIOMOIIBK) CHCTEMBI
JIMHEWHBIX YPaBHEHMM, MCCIIEI0BAaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MaTpull U
OIPEIEIUTENIEH, NHTEPIIPETUPOBATH IT0JYyYEHHBIN pPE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JICHCTBUN C KOPHIAMM I IPeoOpa30BaHUs BBIPAXKECHUH;

BBIMOJIHATh  [IPEOOpPa30BAHUsl  YHUCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIMX CTENEHH C
palOHAaIbHBIM IIOKA3aTENEM;

UCIOJNB30BaTh  CBOMCTBAa JIOTapupMOB JIsl  1peoOpa3oBaHUS  JOTapUPMHUECKUX
BBIPAKCHU;

CBOOOJHO  ONEpUpPOBaTh  MOHATHSAMHU:  HUPPALMOHAJBbHBIC,  IOKa3aTelbHbIE U
Jorapu(MUUecKue ypaBHEHUS, HAXOAUTh UX PELICHUS C MOMOILIBIO PAaBHOCUIIBHBIX IEPEXOJI0B
WJIY OCYLIECTBIIAS IPOBEPKY KOPHEH;

IPUMEHSATh  OCHOBHBIE  TPUIOHOMETpHUYeckHe (opMyabl A IpeoOpa3oBaHUS
TPUTOHOMETPHUECKUX BBIPAKEHHIA;

CBOOOJHO OINEpPHpPOBATh MOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, TPUMEHSTh
HE00X0AUMBIE (POPMYITBI /ISl pEIIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX YPAaBHEHHIA;

MOJICIIMPOBATh pEANbHbIE CHUTyallMd Ha S3bIKE aiureOpbl, COCTaBISTh BBIPAKCHHUS,
ypaBHEHMs, HEpaBEHCTBAa [0 YCJIOBHUIO 3a/ladM, MCCIe0BaTh IIOCTPOCHHBIE MOJIENU C
HCIOJIb30BAHUEM arlapara ajareopsl.

DyHKkUUH ¥ rpaduxu:

CBOOOJHO ONEpHPOBATh MOHATUAMHU: (YHKLHUSA, CIOCOOBI 3aJaHMs (DYHKIMH, B3aUMHO
oOpaTHble (DYHKIMH, KOMIO3UIMS (YyHKUMH, rpaduk (YHKLIUHU, BBINOJHATH 3JI€MEHTapHbIE
npeoOpa3oBaHus rpa@uKoB GyHKIUI;

CBOOOJHO ONEpUpPOBaTh MOHATHSIMU: 00JACTh ONpEAETICHUS M MHOXKECTBO 3HAUEHUH
¢byHKIMH, HYH GYHKINU, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO OIIEPHPOBATH TOHATHSAMH: YETHBIE M HEYETHBIC (YHKIWH, MEPHOANYECKHE
(GYHKINU, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIUH, MAKCUMYMbl M MHHUMYMBI (YHKIIUH,
HauOoJblIIee U HAaUMEHbIIee 3HaUeHHE (DYHKIIMU HA TIPOMEXKYTKE;

CBOOOJHO OIEPUPOBATH TMOHATUAMHU: CTENEHHas (YHKIMS C HATypaJbHBIM M IIEJIBIM
nokaszaresieM, rpaduk CTENeHHONW ()YHKIHMH C HATypaJbHBIM M IIEJIBIM IOKa3aTeleM, rpaduk
KOPHS N-0i CTETIeH! KaK (YHKIIUU OOpaTHOH CTENICHH C HAaTYpaIbHBIM ITOKa3aTeleM;

OIEpPHPOBATh TOHATHSAMH: JIMHEWHAs, KBaJpaTW4YHas W ApOOHO-IHHEHHas (QyHKIHUH,
BBITIOJTHATH 3JIEMEHTApHOE MCCIICIOBAHNE M TOCTPOCHHE UX TPapUKOB;

CBOOOJHO ONEpHPOBATH MOHATHAMM: IMOKa3aTeNbHas U Jorapugmuueckas QyHKIUHU, UX
CBOWCTBA U TpaduKu, UCIIOIB30BaTh UX I'paUKH IS pEIIeHUs] ypaBHEHU;

CBOOOJHO ONEpUPOBATh MOHATHAMU: TPUTOHOMETPHUECKAs OKPY)KHOCTb, OIpE/EICHUE
TPUTOHOMETPUUECKUX (PYHKLIUI YHUCIOBOIO apryMEeHTa;

UCIOJb30BaTh Ipaukyu (QYHKIUM A7 MCCIEAOBAaHUS IPOLECCOB M 3aBUCUMOCTEH MpHU
pelIeHNH 3a/a4 U3 JPYruxX y4eOHbIX MPEIMETOB M pealbHOW KU3HH, BBIpaXaTh (opMyiaamu
3aBHCUMOCTH MEX/y BEJTUUYNHAMY;

Havana maTemaTH4eCcKOro aHaau3a:



CcBOOOJHO OINEpPUPOBATh MOHATUAMU: apuMeTHyecKkas MW TeoMeTpuyeckas Mporpeccus,
0ecKOHEYHO yOBIBarOIIasi FreOMETpUYEcKas MPOrpeccusi, TMHEHHBIA U SKCIIOHEHITMATBHBIN POCT,
(dopMyna CI0XXHBIX MPOLIEHTOB, UMETh MPEJCTABICHUEO KOHCTAHTE;

HCI0JIb30BaTh IPOIPECCUU JJISl PELIEHUS peabHbIX 3aa4 IPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  INOHATUSAMM:  IIOCJIEJOBAaTEIBHOCTh, CHOCOOBI  3aJaHus
110CJIe10BATEIbHOCTEH, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIIE10BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MAaTEMATUYECKOTO aHAIM3a KaK aHajan3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO OIEPUPOBATH MOHSATHSAMHU: HETpepbIBHbIE (DYHKIMH, TOYKH pa3pbiBa rpaduka
(GbyHKIMH, aCUMIOTOTHI Tpaduka QyHKIINH,

CBOOOJHO OINEpPHPOBATh MOHATHEM: (YHKIHS, HEMpepbIBHAas Ha OTPE3Ke, MPHUMEHSTh
CBOWCTBA HENPEPBIBHBIX (DYHKIMI U1 peleHus 3a1ay;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMHU: TIE€pBas W BTOpas NPOM3BOIHBIC (DYHKIIHH,
KacarenbHas K TpaduKy QyHKINH,

BBIUUCIIATh NPOU3BOJAHBIE CYMMBbI, MPOM3BEIEHUS, YAaCTHOTO M KOMIIO3MLIMU JIBYX
(GyHKUMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (YHKLUI;

HCIOJIb30BATh T€OMETPUUECKUM U (PU3NUECKUNA CMBICI IPOM3BOIHON IS PELIeHUs 3ajay.

MHo:xecTBa U JIOTHKA:

CBOOO/IHO ONEPUPOBATh NOHATUSMU: MHOXKECTBO, ONIEPALIUU HAJ MHOXKECTBAMU;

HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnapar Jyisi ONUCaHUsI peaIbHbIX IIPOLIECCOB U
SIBJIGHUH, IIPU PELEHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEAMETOB;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: OIpEJCNIEeHUE, TEOpeMa, ypaBHEHHE- CIE/ICTBUE,
CBOWCTBO MaTEeMaTHYECKOIo OOBEKTa, JO0Ka3aTelbCTBO, PABHOCHIIBHBIE YpaBHEHHS MU
HEPAaBEHCTBA.

K xonnmy oOyuenusst B 11 kuacce oOyuarommuiics MOJIYYUT CIEOYIOLIUE HpPEIMETHBIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTro Kypca «Anredpa v Haudana
MaTEeMaTHYECKOI0 aHAJIU3a:

Yucna v BBIYUCICHUS:

CBOOOJHO OMNEpUPOBaTh MOHATUSAMHU: HATypajJbHOE M II€JI0€ YHCIO, MHOXECTBa
HaTypaJIbHBIX U LENbIX YHCEN, UCIIOJIB30BaTh NMPU3HaKK AenuMocty nenbix uncen, HO u HOK
HaTypaJIbHBIX YUCEJI JJIs peleHus 3a7a4, IpUMEHATh anroputM EBkinna;

CcBOOO/IHO OIEpPUPOBATh MOHATHEM OCTAaTKa IO MOJAYIIO, 3allUChIBaTh HATypalbHbIEC YHCIIA
B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: KOMILJIEKCHOE YHCIO U MHOMKECTBO KOMIUIEKCHBIX
qucesl, MPeJICTaBIsITh KOMIUIEKCHBIE YHCIlIa B aireOpandeckoil U TPUTOHOMETpUUecKoi (opme,
BBITNIOJHATH apu(MeTHYeCKUe ONepaluy ¢ HUIMH U U300paXkaTh Ha KOOPIMHATHON TIIOCKOCTH.

YpaBHeHHd U HEPABEHCTBA:

CBOOOJHO  OINEPUPOBAaTH  MOHATHUAMHU:  HMPpPALMOHANbHBIC,  IOKa3aTelbHbIE U
jJorapu@MUUecKue HEpaBEHCTBA, HAXOAWTh UX PEIIEHUS C MOMOUIBI0 PABHOCHIIbHBIX
MEPEX0/I0B;

OCYILIECTBIATH OTOOP KOpHEN MPH PEIIEeHUH TPUTOHOMETPUYECKOTO YPABHEHHUS;

CBOOOJHO OMNEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHAThH
HE00X0AuMBbIe (POPMYIIBI IS pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CBOOOJHO OINEPUPOBAThH MOHATUSAMH: CUCTEMA M COBOKYITHOCTh YPAaBHEHUI U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI I CUCTEMBI-CIIEICTBUS, HAXOUTh PEIICHUSI CUCTEMbI U COBOKYITHOCTEH
palMOHANBHBIX, WPPALMOHAIBHBIX, IIOKA3aTENbHbIX U JIOTapU(PMHUUYECKUX YPaBHEHUH WU
HEPABEHCTB;

pemarb panroHaIbHbIE, UppalnroHaIbHbIE, NIOKa3aTeNbHBIE,
Jorapu(pMUUECKUe U TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA, COJEpKAIUEe MOLYJIU U
napameTpsl;



NPUMEHATH TpaduyecKue METOABI sl PEIICHUS YPAaBHEHUI 1 HEPABEHCTB, a TAKOKe 3a7ad
C rmapameTpamu;

MOJICIMPOBAaTh pPEAIbHbIE CUTyallMd Ha S3bIKE aiureOpbl, COCTABIATH BBIPAKCHHS,
ypaBHEHUS, HEPaBEHCTBA M HMX CHUCTEMBI 10 YCIOBHIO 33Ja4M, HCCIEIOBATH ITOCTPOCHHBIC
MOJIETIH C MCIIOIb30BAaHKUEM alllapara aareOpbl, HHTEPIPETHPOBATh MTOIYYEeHHBII pe3ybTar.

DOYyHKUMH U TPapUuKn:

CTpouTh  rpaduku  KOMIO3UIMHU  (YHKIMA  C TOMOIIBIO  3JIEMEHTAPHOTO
MCCJIEJOBAaHMSI U CBOMCTB KOMIO3UIIMH IBYX (YHKIIHIA;

CTPOUTH TeOMETPHYCCKUE 00pa3bl ypaBHEHUU U HEPaBCHCTB Ha
KOOPJMHATHOH IJIOCKOCTH;

CBOOOTHO OIIePHPOBATH MOHSATHUSIMHU: rpaduKu TPUTOHOMETPHUYECKUX
GhyHKIHIH;

NPUMCHITh  (QYHKOMH  JUISI  MOJICITHUPOBAHUS U HCCICIOBAaHUS  PEATBbHBIX
MIPOIIECCOB.

Havana maTreMaTH4ecKkoro aHajamsa:

WCIIOJIb30BaTh TPOM3BOJHYIO JUISI HCCIICOBaHHS (YHKIIMM HAa MOHOTOHHOCTh H
3KCTPEMYMBI;

HaxO0JUTh HaUOOJIbIIIEEC U HAUMEHbIIIEE 3HAUCHUS (PYHKIIMM HETIPEPHIBHOM HA OTPE3KE;

WCIIO0JIb30BaTh MPOU3BOAHYIO ISl HAXOXACHHUS HAWIYYILEro PEIICHUS B MPUKIAIHBIX, B
TOM YHCJI€ COUHMAIbHO-DKOHOMHUYECKHUX, 3a/adax, sl OMNPENENICHUS CKOPOCTH U YCKOPECHUS
polecca, 3a1aHHOro (opMyJIoi UK rpapuKoM;

CBOOOJIHO ONEPUPOBATH IMOHATHUSAMH: IIEPBOOOPaA3Hast, ONPEACIEHHBI HHTEIPaJl, HAXOIUTh
MepBOOOpa3HbIE DIEMEHTAPHBIX (YHKIMNA W BBIYUCIATH WHTErpan mo ¢opmyne HpioToHa-
JleiiOHuma;

HaXOJUTh IUIOMIAAN TUIOCKUX (UTYp U OOBEMBI TN C TOMOIIBI HHTErpana; HUMETh

MpEJICTaBJICHHE O MAaTeMaTHYeCKOM MOJEIMPOBAHUU HA TPUMEpPE
cocraBieHus quddepeHINaTbHbIX YPaBHEHHIA;

peliaTh NpUKIaAHbIE 33a/1a4i, B TOM YHCIE COIHATIbHO-DKOHOMHYECKOTO M (hPU3HUECKOTO
Xapaktepa, CpeICTBaMHU MaTEMaTHUYECKOT0 aHAIIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPorpamMmbl Beero Kontpoarnbie | IIpakTHuecKHE | oGpa3zoBaTeibHbIe
padoThI padoThI pecypebl
MHOXeCTBO ACHCTBUTEIBLHBIX YHCEIL. bu6mmorexa [{OK
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 5 https://m.edsoo.ru/7f415e2e
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX
ypaBHEHUI
5 ®ynxuun u rpaduky. CrenenHas QyHKIHS ¢ 19 L bubnmorexa [IOK
LeJTHIM [IOKa3aTeleM https://m.edsoo.ru/7f415e2e
3 ApudmeTnueckuii KOpeHb N-0ii CTETEHH. 15 L Brbmotexa LIOK
VpparioHabHble ypaBHEHHS https://m.edsoo.ru/7f415e2e
A IMokaszaTenbHas QpyHKmus. IlokazaTeabHbIE 10 L bubnmorexa LIOK
ypaBHEHHs! https://m.edsoo.ru/7f415e2e
5 Jlorapudmuueckas GyHKIMS. 18 L Brbmmotexa LIOK
JlorapudMideckie ypaBHeHHs https://m.edsoo.ru/7f415e2e
6 TpUroHOMETPHYECKHUE BHIPAKEHHS U 99 L brbnmorexa LIOK
ypaBHEHHs! https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
7 [locnenoBarenbHOCTH U IPOrpeCcCUn 10 1 https://m.edso00.ru/7f415e2e
8 HenpepsiBabie ¢pyakimu. [IponsBogHas 20 bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e
9 [oBTOpEeHHe, 0000LIEHNE, CHCTEMATH3AIIUS 5 L bu6morexa IIOK
SHAHMI https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 9 0
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabnbie | Ilpakruyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 HccnenoBanue GyHKINNA ¢ TOMOIIBIO 99 2 fﬁgaigfn?ZZEio%uO/I?i‘MSeZe
POXU3BOJHOU — '
bub6mnoreka [IOK
2 lepBoobpasHas u uHTErpan 12 1 https://m.edsoo.ru/7f415e2e
3 I'paMKu TPUTOHOMETPHIECKUX (DYHKIIHIA. 14 1 BH6J.IHOTeKa LOK
Tpuronomerprueckue HEPABEHCTBA https://m.edsoo.ru/7f415¢2e
4 UppanmonanbHbie, TOKa3aTeIbHBIE U 24 1 BH6J.IHOTeKa LOK
HOrapHdMHYECKHE HEPABEHCTBA https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 KomriiekcHsle uncia 10 1 https://m.edsoo.ru/7f415e2e
1 Bubnuorexa IIOK
6 HatypalbHEIe U LeNble 9ncia 10 https://m.edsoo.ru/7f415e2e
CucreMsbl pallMOHANBHBIX, UPPAIMOHATBHBIX bubnuoreka LIOK
7 MOKa3aTeIbHbBIX U JIOTapu(MUIECKUX 12 1 https://m.edsoo.ru/7f415e2e
yYpaBHEHUN
bu6mmorexa [JOK
3ajaum ¢ napamMeTpamu 16 https://m.edsoo.ru/7f415e2e
9 [ToBTOpeHnue, 0000IIEHNE, CHCTEMATH3AITUS 16 bu6mmorexa [JOK
3HAHWUI https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVISA YYEHUKA

1. Anre6pa u Hayasia Maremarudeckoro ananuza. 10-11 kimacchbl: yaeOHUK 115t
obmieoOpaszoBar.opranu3amuii : 6a3oBerii u yriyon. yposaw/| 1L A. Anumos, FO.M.
Komsarun, M.B. Tkauesa, H.E. ®enoposa , M.U. llabynus].- M. : IIpocBemenue,
2024.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HHTEPHET

1. Poccwuiickast anekrponnast mkoja (POILI) https://resh.edu.ru/

2. nTepakTuBHAs 00pa3zoBareibHas oHIaiH-ardopma «Yuu.py»https://uchi.ru/

3. O6pasoBarenbhblil moprain «AKimace» https://www.yaklass.ru/

4. O6pazoBarenbHbii moptai «MHpoypoky» https://infourok.ru/
4. lentp onnaitn-o0yuenus «Doxcopa» http://foxford.ru/
5. bubmmoreka I{OK https://m.edsoo.ru/7f415e2e
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