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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHsplii Kypc «Anrebpa W Havajla MaTEeMaTHUYECKOTO aHAIM3a» SIBISICTCA
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oodiiero odopazoBaHus,
IOCKOJIbKY, C OJHOW CTOpPOHBI, OH OO€cleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y uis
U3YyUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYTrOil CTOPOHBI, (hopMUPYET
JOTHYECKOe M abCTpaKTHOE MBIIIICHHE 00YyJaroNINXcs Ha YpOBHE, HEOOXOANMOM
JUTIsl OCBOEHUSI HH(GOPMATHKH, OOIIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTH U JPYTUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (opMynHpyer cBOU
JTOCTH)KCHHS B MaTeMaTHIeCcKoi hopme.

VY4eOHbIlt Kypc anreOpbl U Hayaja MaTEMaTHYECKOro aHaliu3a 3aKJIaJbIBaeT
OCHOBY MJI1 YCIIEHIIHOI'O OBJAJACHHUS 3aKOHaMU (U3UKHU, XHUMUHU, OHOJIOTHUH,
MTOHMMAaHUSI OCHOBHBIX TCHICHIINN Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KHU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNIb30BaTh WX JUIs JajbHeWiero oOpa3oBaHUs U B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi oBlajeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIIMSIMH anreOpsl M MaTeMaTHYeCKOro aHall3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JIOKa3hIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETH3aIlui0, a0CTparupoBaHWE W aHAJOTHIO, (OPMHPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIILIICHUE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanM3a» OOydYarolIvecs MOTY4YaloT HOBBIM OMBIT PEIICHUS MPHUKIAJAHBIX 3a/ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
UHTEPNpPETAllMd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCA C  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE M HUCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHblii Kypc 00JIajaeT 3HAUUTEIbHBIM BOCHHUTATEIbHBIM IMOTEHIIUAJIOM,
KOTOpBIA peanu3yercs Kak dYepe3 ydeOHBIH Mmarepuan, CrocoOCTBYIOIIHIA
(GbOopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
JESTENbHOCTH, TpPEOyIOMeH MPOAOHKUTEIBHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, ~aKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3@ IOJYYCHHBIN
pe3ynbTar.

B ocHoBe Mmeromuku oOydeHHs ainredOpe M HavyallaM MaTeMaTHYECKOro
aHAJIM3a JISKUT JESTEIbHOCTHBIN MPUHIIUI 00yUEHUS.

B crpykType yuebOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHalM3a» BBIICTICHBI CIEAYIONINE COJepKaTEIbHO-METOANYecKre TuHuu: «Uucna
U BBIUUCIEHUS», «DyHKIUU U rpadukn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana
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MaTeMaTUYeCKOro aHanmu3a», «MHOXecTBa ® JIOTHKa». Bce OCHOBHBIE
COJIEP)KATEIbHO-METOAMYECKHE JIMHUA W3YYaloTCS Ha TPOTSDKCHUH JBYX JIET
o0yueHHus Ha YpOBHE CpelIHEero oOIiero oOpa3oBaHUs, €CTECTBEHHO OTOJIHSS
ApYT Opyra W MOCTENEHHO HACHIIIAsCh HOBBIMU TE€MaMHU M pasjenamu. J[aHHbIN
yu4eOHBIH KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKOIBKY OOBEAMHSET B cebe
collep)kKaHNEe HECKOJIbKUX MaTeMaTHYeCKHX JUCUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKH aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUecKas
agoruka u npyrue. Ilo mepe Toro kak oOydaromyecs OBJIaJE€BalOT BcE Oolee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIeN0BaTeNbHO (GopMHUpYyeTCsS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKYI0 MOJIeldb peaJbHON
CUTYaIllH, IPUMEHSATh 3HAHUS, MTOJYYCHHBIC MTPU U3YUCHUH y4eOHOTO Kypca, I
pEIIeHUsI CaMOCTOSITETIFHO C(HOPMYITHPOBAHHONW MAaTeMaTUYECKON 3a/laud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenpbHO-MeTOMMYEeCKass TUHUS «Uucia W BBIYUCICHUS» 3aBepIIacT
(dopMupOBaHHE HABBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOIO 0011ero 00pa3oBanus. Ha ypoBHe cpenHero oo1iero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (OpMHPOBAHHIO  HABBIKOB
paIOHATBHBIX BBIYHCICHHMA, BKIIOYAIONIMX B CE0S HCIIOIB30BAaHUE Pa3IUIHBIX
dopMm 3amucu 4Yncia, yMEHHE JeJaThb NPUKUIKY, BBIIOIHATH MPHUOIIKEHHBIC
BBIUMCIICHHS, OIEHUBATh UYUCIIOBBIC BBIPAKEHHs, pabOTaTh C MaTEeMAaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIIMMCS MHOXECTBAa HATypPaIbHBIX, IIETBIX,
pallMOHAIBHBIX U JCUCTBUTENBHBIX  YHCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX dYHCel. B KakIoM M3 OSTUX MHOXECTB PacCMaTPHUBAIOTCS
CBOWMCTBEHHBIE €My CIenu(pUIECKue 3aJayd M OMNepalHu: JeJICHHe Halemo,
ONEPUpPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IIEJBIX YHCEN, OCOObIe CBOWCTBA
PaIMOHANIBHBIX U UPPANMOHATIBHBIX YHCEN, apu(METHUECKUE OMeparii, a TaKKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocieqoBaTenbHOMY PACHIMPEHHUIO KpPyra HCHONB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHHS ISl PEIICHUS Pa3INYHbIX 3a7ad
(dopmMupyeTcsi NpeACcTaBlI€HUE O €IUHCTBE MAaTeMaTHKU KaK HayKu W €€ pojiH B
NOCTPOCHUU MOJIENEH pealbHOTO MHpa, MIMPOKO HCIONB3YIOTCAS 0000I1eHne u
KOHKPETH3aIIHsI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» peaTM3yeTCs Ha TPOTSHKCHUU BCETO
oOy4eHHsI Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, MOCKOJIBKY B KaKIOM
pasnene IlporpamMmbl MpenycCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydJalolIuecsl OBIAJEBAIOT PA3IMYHBIMH METOJAMH  PEIICHHUS
palMOHANBHBIX, HUPPAIMOHATBHBIX, TOKAa3aTCNbHBIX, JIOTApH(PMHUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKkKe 3ajad,
colepkammx mapamerpel. [lodydeHHBIE yMEHHS IIHMPOKO HCHOIB3YIOTCS MPHU
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UCCJIeIOBaHUU (DYHKLIMA C TTOMOUIbIO MPOU3BOJAHON, NIPU PEIICHUH MPHUKIIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAXOXKJeHUE HauOOJIbIINX U HAUMEHBIIUX 3HAYCHUH (PYyHKIUU.
JlanHasi comeprkarenbHasi IMHUS BKIIIOYAeT B ceOs Takke (HOopMUpOBaHUE YMEHUN
BBIIOJIHATh ~ pacdy€rsl 1o  QopMynaM, NpeoOpa3oBaHMs  PallMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKXKe€ BbIPAXKEHUH,
collep KallluX CTernmeHu W Jiorapudmel. brarogaps u3ydeHUio anredpandecKkoro
Marepuaga MPOUCXOAUT  JajbHEWIEee  pa3BUTHUE  AJITOPUTMHUECKOTO U
a0CTPaKTHOTO MBINUICHUSI O0ydYaromuxcsi, (POPMUPYIOTCS HABBIKU JEAYKTHUBHBIX
paccykJeHuid, paboTbl C  CHUMBOJBHBIMU  (QopMaMH,  HIPEACTABICHUS
3aKOHOMEpPHOCTEW M 3aBUCHMOCTEH B BHJI€ PaBEHCTB W HEPABEHCTB. Auredpa
npennaraet d(PQPeKTUBHBIE WHCTPYMEHTHI JUIsI PEHICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAJIHO JEMOHCTPUPYET CBOM BO3MOMXKHOCTHU Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUA «DyHKIMM U TpaQuKW» TECHO
NeperieTaeTcs ¢ JPYrUMHU JIMHUSMH Y4€0HOrO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIE0BAaTENbHOCTh N3YUEHUSI MaTepuaia. M3yueHue CTerneHHou,
MO0KAa3aTeIbHOM, JIorapu(MUUECKO U TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOWMCTB
U rpaduKOB, UCIONb30BaHUE (DYHKIMI ISl pelIeHus 3aJad U3 JAPYTruX y4eOHbIX
OPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaK M C pEIICHHEM YpaBHEHUW U HepaBeHCTB. Ilpum 3TOM OosblllOE BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BBIpaKaTh (OpMyIamMu 3aBUCHUMOCTU MEXKIY
pPa3IUYHBIMA BETMYMHAMH, KCCIEIOBAaTh TOMYyYECHHbIE (QYHKIIMU, CTPOUTH HX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JTMHUU HAlIEJICH HAa Pa3BUTUE YMEHUU
Y HaBBIKOB, IMO3BOJISIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEJIUYUHAMHU B
pazinuHor ¢dopme: aHATMTHYECKOU, Tpaduieckoi u ciioBecHo. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOIO MBINUICHHUS, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHHUIO AHATIOTHIA.

CopepxxarenbHasi nuHus «Hauyana MareMaTHyeckoro aHajinzay MO03BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MATEMaTUYECKUX, TaK W NPUKIAIHBIX 3a7ad4,
JIOCTYITHBIX OOYYaronmMMcs, TaKk KaK y HUX TOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKLIMM, ONpEeAeNsaTh MX HAuOONbIINE W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUryp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
yCKOpeHus TmpoleccoB. JlaHHas copepkarenbHas JHWHUS OTKPBHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHHMSI MAaT€MAaTHYECKHX MOJEIEH pealbHbIX CHTYyalui,
NO3BOJISIET HAaXOAUTh HAWJIydllee pElIeHHEe B MPUKIAAHBIX, B TOM YHUCIE
COLIMAIbHO-D)KOHOMUYECKUX, 3a7adaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOT O
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (HOPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHUN pPACTO3HABATh MPOSBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HUCKyccTBe. OOydaromiuecss y3HaKT O
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BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEeMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpenjararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAUHSIOMIUN BCE PAa3feIibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JTUCITUIUTMHBL W WX TPWIOXKEHUS B eAuHoe I1enoe. I[lodToMy BaxXHO 1aTh
BO3MOXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €r0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHUM U CIEJOBAHUE OMNpPeaeIEHHBIM
npaBWjaM  TOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
NPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJETHUPOBAHUS, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCIEAOBAHMUS DJTHX MOJENIEH C TIOMOIIBIO armapara anreOpsl
MaTeMaTUYECKOTO aHalln3a, WHTEPIPETAlUU IOMyUYEeHHBIX pPe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KXKIBIN U3 Pa3/IeloB MPOTPaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4e0HOTO Kypca IMMPOKO HCIOJB3yeTCs I PENICHHS NPHUKIAIHBIX 3amad. [lpm
pEIICHUHM  pEabHBIX  NPAKTHYECKUX  3amad  oOydJaroIuecss  pa3BHBAIOT
HaOII0aTeNIbHOCTh, YMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIB30BaTh ~ AHAJIOTHIO, 0000IMaTh H  KOHKPETHU3HPOBATh  IPOOIIEMY.
JlestenpHOCTE 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS MPUKIATHBIX 3a7ad
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hadaja
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusydenne yueOHOro Kkypca «AnreOpa W Hadajla MaTeMaTHYE€CKOTO
aHanuzay» orBoauTcs 272 yaca: B 10 kiacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Paumonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIIEHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHble YW UPpAUMOHAJIBHBIE YHCIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIa U ero cBoMcTBA. [IpuOmmkEéHHbIE BHIYMCIICHUS, MPAaBUIIA
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ uensiM mnokaszarenemM. bunom Hprotona. Hcenonb3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEACTBUTEIIBHBIM [1OKA3aTEIEM.

Jlorapudm umcma. CpoiictBa jorapudma. JlecsTudHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPeOOpa3oBaHUs. YPABHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpEMEHHOMW. JlelleHne MHOrodjeHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3y. MHorowiessl ¢  LEIbIMU
kodpdurmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/BI pelIeHus
VPPaLMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJIbI PEIICHUS IMOKA3aTEJIbHBIX

YPAaBHEHMM.
[IpeoOpazoBaHue BbIpaXXEHU, COAEPKALUX JTOrapu(MBbI.
Jlorapugpmunueckue YpaBHEHHMUS. OcHOBHBIE METO/IbI peLIeHMs

jorapu(MUIECKUX YPaBHCHHI.



OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUH. PellleHre TPUroHOMETPUUECKUX YPAaBHEHU M.

Pemienne cucrteM JnMHEWHBIX ypaBHEHHMU. Marpuua CUCTEMBI JIMHEUHBIX
ypaBHeHu. Omnpenenurens MaTpulbl 2X2, €ro TEeOMETPUYECKUH CMBICT U
CBOKCTBA, BBIUMCIICHHUE €r0 3HAYEHUS, IPUMEHEHUE OIPEACIUTENS I PELICHUS
CHACTEMbI JIMHEMHBIX ypaBHEHUW. PelleHue nNpuKIagHbIX 3a4a4 C [OMOILIBIO
CHCTEMBl JIMHEWHBIX ypaBHeHUU. lcciienoBanne NOCTPOEHHOW MOJAENU C
MIOMOILBIO MATPHUIL U ONIPEAETUTENEN.

[TocTpoeHne mMaTeMaTHYEeCKUX MOJEIEN pPEATbHOM CUTYyalMd C ITOMOILBIO
YPaBHEHUW W HEPABEHCTB. lIprMeHEHHE ypaBHEHHU U HEPABEHCTB K PELICHUIO
MaTeMaTUYEeCKUX 3ajlad W 3a7a4 U3 Pa3JIMYHbIX 00JIaCTell HAyKW U pealbHOU
KU3HU.

DOyHKUMHU U TpaGuKH

OyHKIMA, CrMmocoObl 3amaHus (QyHKIMH. B3anmHO o00paTHBIE (YHKIUH.
Kommozummst  pynkiuit. 'paduk  QyHKIIMM. DneMeHTapHbIE MTpeoOpa3oBaHUs
rpa@uKoB (yHKIIHA.

OO6nactb onpeneneHuss 1 MHOKECTBO 3HaueHud (ynkuuu. Hymu QyHkuuu.
[TpomexxyTku 3HaKkomocTossHCTBA. UETHbIe U HeuéTHbIe GyHKIUU. [lepuoanueckue
bynkuuu. [IpoMexyTku MOHOTOHHOCTH (YyHKIMH. MakCUMyMbl U MHHUMYMBI
dbynkuuu. Hanbosnpiiiee 1 HauMeHbIlIee 3HaYeHUs PYHKIIMY Ha TIPOMEXKYTKE.

JluneitHasi, KBaJpaTuyHasi W ApOOHO-TMHEHHAs (PYHKIUU. DJIEeMEHTapHOE
HCCIIEZIOBAaHNE U TIOCTPOEHUE UX TPadUKOB.

CrenenHas (pyHKUMS ¢ HATypajdbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHH Kak (QYHKUUU OOpaTHOM
CTEIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u norapudmMuyeckas (YHKIUHM, WX CBOWCTBA W TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUHN A5 pEIICHUS YPaBHEHU.

TpuroHoMmerpruyeckass OKPYKHOCTb, OIPEAECIEHUE TPUTOHOMETPUUYECKUX
(GyHKIIMN YUCIIOBOTO apryMEHTa.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B pEaJbHBIX MPOIECCAX U SBICHUSIX.
I'padukm peanbHBIX 3aBUCUMOCTEN.

Hayana maTteMaTH4eCKOro aHajamusa

[TocnenoBaTenbHOCTH, CIMOCOOBI 3aJlaHusl IOCJeNoBaTelbHOCTeH. Meroa
MaTEeMaTU4YECKON UHAYKIUH. MOoHOTOHHBIE U OrpaHUYEHHBIE
IIOCJIEOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHAIN3A KAaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyecKkas rnporpeccuu. beckoHeuHo yObIBaroIas
reomeTpuyeckas nporpeccus. Cymma O0eCKOHEUHO YOBIBAIOLIEH reoOMeTpHUuecKOon
nporpeccud. JIMHEWHbIA U KCITOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CII0KHBIX
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npoueHToB. Mcnonb3oBaHuWe MpOrpeccuy [Uisi  pPelIeHUs pealbHBIX —3aaad
IPUKJIAJHOIO XapaKTepa.

HenpepesiBHble (yHKIIMM W WX CBoHcTBa. TOYKHM pas3pbiBa. ACHMIITOTHI
rpadgukoB ¢yHkuuid. CBoHCTBa (YHKUMU HENpPEpBIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB JUIsl pElIeHHs] HepaBeHCTB. [IpumeHeHue CBOMCTB HENPEPBIBHBIX
(GYHKIMIA U151 pelieHus 3a1ad.

[lepBas u BTOpas npousBoaHble GyHKIUU. OnpeneneHrue, reOMeTpUIECKUi 1
(u3HYECKUl CMBICT MPOU3BOIHOM. Y paBHEHHE KacaTeNbHOU K rpaduKy (PyHKIIHMH.

[IpousBoaHbIE  ANEMEHTApHBIX  (PYHKIUH. IIponsBogHass  CyMMBl,
POU3BEEHUS, YACTHOI'O U KOMIO3UIIMU (DYHKLIUH.

MHokecTBa M JIOTHKA

MHOXecTBO, Oonepaluvy HaJ MHOXECTBaMH M HMX CBOMCTBa. [lmarpaMmsbl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOI'O —ammapara s
ONMCAHMS pEANbHBIX MPOLECCOB M SBJICHHW, IPU PEIICHHM 3aJad U3 JAPYTrUx
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTA, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHECHHSI.

11 KJIACC

Yucsia 1 BBIYMCTICHUSA

Hartypansubie u uenbie yncina. [IpumeHeHue npusHaAKoOB ACIMMOCTH ETBIX
gucen, HauOonpmui oOuui genurtens (mamee — HOJl) m HanmMenbiee oOiiee
kpatHoe (nanee — HOK), ocrarkoB no moayito, anroputMa EBknnia sl perenus
3a/1a4 B LENbIX YHUCTAX.

Kowmrnekcubie uucna. AnreOpawudeckass W TPUTOHOMETpHUYECKash (POPMBI
3aMyiCu KOMIUIEKCHOTO dYHciia. ApudMeThdyeckue orepanud ¢ KOMIUIEKCHBIMU
yuciamMi. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cteneHu U3 KoMmIuieKCHoro yucia. [lpumenenue
KOMIUIEKCHBIX YMCEN JJIsl PelieHUs PU3NYECKUX U T€OMETPUYECKUX 3a1a4.

YpaBHeHUs] U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YpPaBHEHHMH U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIe/ICTBHsI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHH C  TTOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKMX HEPABEHCTB.

OcCHOBHBIE METOABl PELIEHUS TOKAa3aTeNbHbIX U  JIOrapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METOIbI PELIEHUS] UPPALUOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYITHOCTEH palMOHaIbHBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUIECKUX YPaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMH.

[Ipumenenne  ypaBHEHHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajlad W3 pa3ju4HbIX 00JacTel HAyKHM W peanibHOM
KU3HU, THTEPHPETALUS [TOTYyUYECHHBIX PE3YJIHTATOB.

DOyHKUUM U rpaduku

I'padpux kommoszumu QyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPABEHCTB HA KOOPJAWHATHOM IJIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TpadUKH.

I'paduueckne meTonpl pemieHus ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/BI pELIEHU 3a7a4 C TapaMeTPaMHU.

Wcnonb3oBanue rpapukoB (QYHKIUN JUIsI UCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT IMPHU PEUICHUU 3aJad U3 APYrHX y4eOHBIX
MPEIMETOB U PEATHLHOM KU3HU.

Hauana MaTeMaTH4eCKOro aHaaIu3a

[IpumeHeHnne NMpou3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMymbl.  Haxoxaenue  HauOoNbIIero M HAUMEHBIIErO  3HAYEHUU
HETMPEPHIBHON (YHKIIMU HA OTPE3KE.

[IpuMeHeHue NPOUZBOAHON JII HAXOXKICHUS HAWIY4IIero penieHusl B
NPUKIAIHBIX 3a/ladax, ISl ONpPENENICHHs CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3a1aHHOTO (HOPMYJIIOH WK TpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOICTBO TmepBO0OOpa3HbiX. IlepBooOpasHbie
areMeHTapHbIX QyHKIuH. [TpaBuna HaxoXIeHUS TEPBOOOPA3HBIX.

Wnrerpain. ['eomerprueckuii CMBICII UHTErpaJIa. Brruncnenue
ornpeaenéHHoro uurerpaia mno ¢popmyne Hetorona-JleOnuia.

[Ipumenenne wHTErpanga IS HaXOXKIEHHUS IUIOMAACH TUIOCKHX (Uryp u
00BEMOB T€OMETPUUECKHUX TEIl.

[Ipumepsr pemenuit auddepeHuanbHbIX ypaBHEHUH. MaremaTuueckoe
MOJICTUPOBAHUE PEATbHBIX TPOIECCOB C TOMOIIBI0  AuddepeHITnaTbHbIX
YPaBHEHHM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMK 00YUaIOLIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpOIEAyp TPa)xJAaHCKOro o0miecTBa (BBIOOPHI, OMNPOCHI W JAPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAJIIBHBIMA HMHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTUYECKOM IIKOJIBI,
UCTOJb30BAaHUE 3TUX JIOCTIDKEHHUN B JPYrUX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEAECHUS, CBA3aHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKHM W JEATEIbHOCTBIO YYEHOr0, OCO3HAHHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuYecKOro BOCIUTAHUSA:

c()OPMHPOBAHHOCTh YMEHHUS MPUMEHATh MAaT€MATHYECKHE 3HAaHUSA B
MHTEpEeCcax 310pOBOIro U 0€30MaCHOro 0dpasa )KM3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTJbIXa, peryisipHas (Qusnueckas akTUBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON EATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYHdy, OCO3HAHHE IIEHHOCTH TPYJOJIIOOUs, HWHTEpeC K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
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Oynymiedt mnpodeccun W peaNln3oBBIBATH COOCTBEHHBIE JKM3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MAaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha TMPOTSHKCHUM BCEW JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKHUX 3a/1a4 MAaTEMATUYECKOW HAITPABICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYpPhl, TIOHUMAHUE BIIUSHHUS
COLMAIIBHO-?KOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMATIBHOU
Cpenbl, OCO3HaHUE rI100aIbHOTO XapakTepa YKOJIOTHYECKUX MPoOIeM, OpUEHTAIIUS
HA TPUMEHEHHE MaTEeMaTHUYeCKUX 3HAHMM [Ji1 pelieHus 3aiad B 00JacTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHUE IIOCTYIIKOB U OLIEHKH HMX BO3MOMKHBIX
MIOCJIEACTBUM JIJIS1 OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUE
MaTEMaTUIECKON HAyKd Kak cdepbl UYeIOBEUECKOW MESTEIbHOCTH, JTAloB €&
pa3BUTUS M 3HAYMMOCTH JUJIs PAa3BUTHA LMBWIM3ALWAH, OBJIAJCHUE S3BIKOM
MAaT€MAaTUKH M MATEMaTUYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAaHHUS MHPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYHD M HUCCIEHOBATEIbCKYIO JEATEIbHOCTD
WHJMBUIYaJbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS

ba3oBble Jjornueckue JaeicTBUA:

BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKHUX
O0OBEKTOB, TIOHATHUM, OTHOIICHUH MEXIy TMOHITHUSAMH, (POPMYIUPOBATH
OMpeJIeNICHNs] TIOHSITUHM, YCTAaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAINHY,
OCHOBAHUS JiJ11 0000IIEHHS U CPABHEHHUSI, KpUTEPUU ITPOBOIMMOTO aHAJIN34;

BOCIIPUHUMATh,  (OPMYJIUpPOBaTH U  IPeoOpa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIIbHBIC, €IMHUYHbBIC, YACTHBIC U 00IIIHE, YCIOBHBIC;

BBIABJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSX, MpearaTb KPUTEPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

JIeJIaTh  BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JICAYKTHUBHBIX H
VHJYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKIIFOUEHHUM IO aHAJIOTUU;

MIPOBOJUTH CAMOCTOSITEIILHO JOKA3aTEJIbCTBA MATEMATUUECKUX YTBEPKICHUN
(MpsiMbI€ ¥ OT MPOTHUBHOTO), BHICTPAUBATh apTyMEHTAIUIO, IPUBOAUTH MPUMEPHI U
KOHTPTIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBO/IHI,
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BbIOMpaTh crnoco0 peuieHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pelUIeHUus, BbIOMpaTh HaumboJee  MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEJILHO BBIJCIIEHHBIX KPUTEPHUEB).

basoBble uccienoBare/JbCKHe AeidCTBUA:

UCTIOIBh30BaTh BOMPOCHl KaK HMCCIENOBATENbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MPpodIieMy,
yCTaHaBIUBaTh MCKOMOE U JaHHOE, (hOpMHpOBAaTh THUIOTE3Y, apryMEHTHUPOBATh
CBOIO MMO3UIINIO, MHEHUE;

MPOBOJNUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, MUCCIICIOBaHNE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4ecKoro oObeKTa, sBJICHUs, Mpoliecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXy 00ObEKTaMHU, SBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEIEHHOTO  HAONIOJIEHUs, HCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BbIABUTATH
IPEIIOI0KEHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumei:

BBISIBIISITh JeUIIUTH UHPOPMAIIMHU, JaHHBIX, HEOOXOAUMBIX /JI1 OTBETa Ha
BOTIPOC U JUISI PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMALIUIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, AaHAJTM3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHEOOPMAIUIO PA3JIUYHBIX BHUIOB U
dbopm npecTaBICHNUS,

CTPYKTYypUpPOBaTh WH(GOPMAIMIO, MPEACTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpadUyuecKky;

OLICHUBATh HaAEKHOCTh uH(pOpMaIIH o CaMOCTOSITETTLHO
chopMyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE TeHCTBHSA

O0menue:

BOCIIPHHUMATH U (POPMYIUPOBATH CYKJICHHUS B COOTBETCTBUHU C YCIOBUSMHU H
IEISIMU  OOINICHUS, SICHO, TOYHO, IPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAYy PCUICHHs 3aJadH,
KOMMEHTHPOBATh TIOJyICHHBIN Pe3yJIbTarT;

B XO7le OOCYXXJIEHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMBI,
npoOJIeMBI, pellaeMOil 3aJaud, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha ITIOHMCK
peIIeHns, COIOCTaBIISITh CBOM CYXACHUS C CYXICHUAMH APYTUX YYaCTHUKOB
auanora, oOHapy)KMBaTh Pa3jIMYMe M CXOJCTBO IMO3WIIMNA, B KOPPEKTHOU (opme
(bopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;
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MPEACTABIATh PE3YJbTaThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEI0BAHUA,
IPOEKTa, CaMOCTOSATENIHHO BBIOMPATh (OopMaT BBICTYIUIEHUS C YYETOM 3ajaad
NPE3EHTAIMU U OCOOCHHOCTEH ayTUTOPHUH.

PeryasiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE AelicTBUS

Camoopranusanus:

COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHHS 3a/1a4d, BHIOMpPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH C yuéTOM HOBOU MH(OpMAIUy.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJIEKT:

BJIaJCTh HABBIKAMHM  TI03HABAaTEIBHOW  pEQUICKCMU KaK  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJSI TpOIlecca M pe3yibTaTa pelieHUs
MaTeMaTH4YE€CKOM 3a/1auH;

NpeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAaHHBIX,
HAWJICHHBIX OMTUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIH M YCIOBUSAM, OOBSICHATH IPUIHHBI
JOCTWKCHHUS WA HEIOCTYIKCHHS PE3yJIbTaTOB JICATCILHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTD:

MOHWMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYaJIbHOM
paboThl TpHU pEHICHWH YYCOHBIX 3ajad, MPUHUMATh I1Ieb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM palOThI, pachpeneisaTh
BUIBI PabOT, JOTOBAapWBATHCS, OOCYKIAaTh TMPOIECC W Pe3yabTaT paloTHI,
000011aTh MHEHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (0O0CYXaeHUs, 0OMEH MHEHHII,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMHU UYJIE€HAMH KOMAaHJbI, OICHUBATH
KauyeCTBO CBOETO BKJaJa B OOMIMN MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HPEIMETHBIE PE3YJIBTATBI

K xonmy ob6yuenuss B 10 kJacce oOydJaroIIMiCS TOJYYUT CIEAYIOIINE
IpeAMETHBIE PE3yNbTaThl 10 OTIASIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajaa MaTEeMAaTHUYECKOI0 aHAJIU3ay:

Yucja ¥ BIYUCJIEHUS:
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CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: PAIlMOHAIBLHOE YHUCIO, OECKOHEYHas
nepuoguveckas JapoOb, TPOIEHTHI, HPPAIMOHATIBLHOE YHCIO, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOIO YHCIIA;

OPUMEHATh JpoOM M TPOUEHTHI JUIsl PEIICHUs NPUKIAIHBIX 3a1ad U3
pPAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATIbHOU )KU3HU,

NPUMEHSThH NMPUOIMKEHHBIE BBIYUCIICHHUSI, IPABUIIA OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BBIYMCICHUM;

CBOOOJHO OMNEPHUPOBaTh TMOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASAILYI0 (JOpMY 3aMUCH JIEHCTBUTEIBHBIX YUCEN JUISl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS JAHHBIX;

CBOOO/IHO OIEpPHPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HaTypajabHOU
CTEIICHH;

CBOOOJTHO OMEPUPOBATH MOHATHUEM: CTETIEHDb C PAIMOHAIILHBIM MTOKA3aTeNeM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: JIOTapu(M YucTa, AECATUYHBIE W
HATypalbHBIC TOTAPU(MEI;

CBOOOJHO OMNEPHUPOBATH MOHATHSMU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCJIOBOI'O apT'yMEHTA,

ONEpPUPOBATH NMOHATUSIMU: APKCUHYC, aPKKOCUHYC M apKTAaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jUYHbIE METOJAbl PELIECHUS PAUUMOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YpPaBHEHWH, MPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUSA
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATHUSMHU: MHOT'OWIEH OT OJHOH IepeMEeHHOH,
MHOTOWIEH C MLEeIbIMU KO3(PPUIMEHTaMHU, KOPHU MHOTOWIEHA, NPUMEHSIThH
JIEJIEHNE MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
IUIsl pELeHUs 3a/1a4;

CBOOOIHO ONEpUPOBaTh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONPENEINUTENb MATPULIBI 2 X 2 KU €ro TIeOMETPUYECKUH CMBICII,
UCIIOJIb30BaTh CBOMCTBA OMNPEAEHUTENs 2 X 2 g BBIUYKCICHHS €r0 3HA4YCHUS,
IIPUMEHATh ONPEACIUTENIN JUIsl PEUICHHUs] CHUCTEMBI JIMHEHMHBIX YpaBHEHUU,
MOJIEJINPOBATH PEAbHBIE CUTYAllMU C IIOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCJIEN0BAaTh ITOCTPOCHHBIE MOJEIH C IIOMOLIBI0O MAaTpPULl M OINPEIEIUTEIEH,
VHTEPIPETUPOBATH OJIYYECHHBIN PE3YIIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUNM C KOpPHSAMH JUIsl TpeoOpa3oBaHUS
BBIPAYKCHU;
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BBITIOJTHATH MPE0OPa30BAHMSI YUNCIOBBIX BBIPAKEHUH, COACPKAIINUX CTCTICHU C
paloHaIbHBIM IIOKa3aTENIEM;

UCII0JIb30BaTh CBOMCTBa norapudmMoB TUIS1 npeodpazoBaHuUs
norapu(MUIECKUX BBIPAKEHUH;

CBOOOIHO OMEpUPOBATHh MOHATHUSAMU: HPPAIMOHANBHBIE, MOKAa3aTeNbHBIE U
norapu(MUYECKue ypaBHEHUS, HAXOJAUTh UX PELICHHSI C IIOMOIIBIO PABHOCUIIBHBIX
NEPEX0/I0B UM OCYILECTBIISIS MPOBEPKY KOPHEH;

NPUMEHSATHh OCHOBHBIE TPUTOHOMETPHUUYECKHE POPMYIIBI IS TPeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBHIPAKEHUH;

CBOOOIHO ONEpUpOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoauMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJEIUPOBAaTh pPEANbHBIE CHUTYallud Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXKECHMSI, YpPaBHEHMs,, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHKEM amnapaTa aireOphl.

DOYyHKIUM U TPAPUKU:

CBOOO/IHO ONEpPUPOBATh MOHATUAMM: (YHKIMS, CIIOCOOBI 3aaHus (PyHKLHUH,
B3aUMHO oOOpaTHble (YHKIMHA, KOMMO3WUIMUS (QyHKIHMH, Trpaduk (QyHKIUH,
BBIIIOJIHATH 3J€MEHTapHbIE TPeo0pa3oBaHus rpaPuKoOB (YHKIIHIA;

CBOOOIHO OIEPUPOBATh MOHATUSAMU: O0OJACTh OMpPENEICHUS W MHOXXECTBO
3HaYeHUH PYHKINU, HYIU QYHKIMH, IPOMEKYTKHU 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OINEpUPOBaTh MOHATUAMH: UETHbIE U HEUETHbIE (DYHKIMH,
neproanyeckrue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HaumOOJbpIIee W HAUMEHbLIee 3HaueHWe (YHKIMM Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsI PYHKIMS C HATypalbHBIM U
[ENbIM TOKa3aTesleM, Ipa@HK CTENEeHHOW (PYHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHu Kak (YyHKUHUU OOpPATHOW CTENEeHH C
HaTypaJIbHBIM I10KA3aTENIEM;

OlepUpOBaTh TOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(YHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPadUKOB;

CBOOOIHO ONEpUPOBATh MOHATHSAMM: IOKa3zaTelbHas U Jorapupmuyeckas
(yHKIMM, UX CBOWCTBA U IpadUKH, HCMIONB30BATh UX TpadUKHU IS PELICHUS
YPaBHEHW;

CBOOOMIHO OMEpUPOBATH TIOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTD,
OIpe/ieTIEeHNEe TPUTOHOMETPUUECKUX (PYHKIMM YHMCIOBOTO apryMEHTa;

UCMOIb30BaTh TIpauku GYHKOUN AJi1  HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEM NpU peUIeHUH 3aJad U3 JIPYrHX Y4eOHBIX MPEAMETOB U peaibHON
KU3HU, BBIpAXKaTh (HOPMyJIaMi 3aBUCUMOCTH MEXAY BETHUNHAMU;
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Havajia MaTeMaTH4eCcKOr0 aHAJIM3A:

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: apumeTndeckass U TreoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yOBbIBAOIIasi T€OMETPUYECKasi MPOTrPECCusi, IMHEHHBIN U
AKCIIOHEHITUATLHBIN POCT, (OpMyJa CIOXKHBIX MPOICHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIONIb30BaTh MPOTPECCHM JJIS PEIICHUS pealbHBIX 3a/1ad MPUKIATHOTO
XapakTepa;

CBOOOTHO OIEPUPOBATH MOHATHSIMU: TTOCIIEIOBATEIHLHOCTD, CIIOCOOBI 38/ TaHHS
TIOCJICIOBATEIBHOCTEH, MOHOTOHHBIC M OTpPaHUYCHHBIC TIOCJIEIOBATCILHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTHYECKOro aHalu3a KakK aHaiu3a
OECKOHEUYHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATHSIMH: HENPEPhIBHbIE (QYHKIUHA, TOUYKH
paspsiBa rpaduka GyHKIIMHU, acCUMOTOTHI rpaduka GyHKIIUH;

CBOOOJTHO OIEepUpOBaTh MOHATHEM: (YHKIMS, HENpEepbIBHAs Ha OTpeE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKITUH IS PEIICHUS 3a71a4;

CBOOOJHO OIEPUPOBATH TOHATHSIMH: TIEpBass W BTOpas MPOU3BOIHBIC
dbyHKIIMH, KacaTtenbHas K rpaduky GyHKIINY;

BBIYUCIISATH MTPOU3BOJAHBIE CYMMBbI, TIPOU3BEACHHS, YACTHOTO U KOMITO3HUIIMH
IBYX (DyHKIH, 3HATH TIPOU3BOTHBIE JIEMEHTAPHBIX (DYHKITHIA,

UCIIOJIb30BaTh TEOMETPUUYECKHA W (U3MYECKUI CMBICT MPOW3BOTHOM IS
pelieHus 3a1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATh  TOHATHSIMH: MHOXECTBO, OMNEpaluu  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapart AJisi OMUCAHUS PEabHBIX
IIPOIIECCOB U SIBICHUH, TIPU PEIICHUH 3a]1a4 U3 APYTUX yU4eOHBIX IPEIMETOB;

CBOOOJTHO OIEPUPOBATH TOHATUSMH: OIPEACICHUE, TEOpeMa, ypaBHEHHE-
CIIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO O0BEKTA, I0KAa3aTEIIbCTBO, PABHOCHUIILHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy obOyuenus B 11 Kjacce oOy4aromuics TOJYYHUT CICAYIONINE
NpPEeIMETHBIE PE3yJabTaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl YIeOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIIU3a:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OMEpHUPOBATH TOHATHSIMH: HATypaIbHOEC H IE€J0€ YHCIIO,
MHOXKECTBA HATYpPaJbHBIX W IEJBIX YHUCEIN, WCIOJIh30BaTh NMPHU3HAKH JCIUMOCTH
nenbix yucen, HOJ[ u HOK narypasibHbIX yucen /it pelieHus 3aaa4, IpUMEHSTh
anroput™m EBkina;

CBOOOJTHO OMEPHPOBATH TMOHSATHEM OCTaTKa 10 MOMYJIO, 3alHCHIBATH
HaTypaJbHBIC YMCIIA B PA3IMYHBIX TO3UIIMOHHBIX CHCTEMAaxX CUHMCIICHUS,
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CBOOOJTHO OMEpUPOBATh MOHSATUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCIIa B anreOpandeckoil u
TPUTOHOMETPUYECKON (hopMe, BBIOIHATh apu(METHUECKHE ONepali ¢ HUMHU U
n300pakaTh Ha KOOPJAWHATHOMN MIIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA!

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: HppallMOHAIbHbIE, MOKa3aTEelbHbIE U
naorapu(MUYECKUE HEpPaBEHCTBA, HAXOAWTh MX PpEUIEHHS C  I[OMOUIbIO
PaBHOCWIIbHBIX NIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATH IMOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OpUMEHATh  HeoOxoaumble  (GOpMYJIbl JUIsl  pPEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CHCTEMBI-CIEICTBUS, HAXOJUTh PELICHUS
CUCTEMBI M COBOKYITHOCTEW pallMOHAIbHBIX, HPPALIMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPAaBHEHUM U HEPABEHCTB;

pemaThb palrOHaJIbHEIE, VPpALMOHAIIbHBIE, MOKa3aTeJbHBIE,
Jorapu(ppMUUYecKue W TPUTOHOMETPUYECKHE YpABHEHUS U  HEPABEHCTBA,
coJiepKalliie MOAYJIU U MapaMeTphl;

NPUMEHSTH TpaduyecKre METOMbI JIs PEIlICHUs] YPaBHEHUI U HEPABEHCTB, a
TAKXKE 3a/1a4 C IapaMeTpaMu;

MOJIETTUPOBATh pEANbHbIE CHUTYallMM Ha $S3bIKE aiareOpbl, COCTABIIATH
BBIPAKEHUSA, YpaBHEHUS, HEPABEHCTBA W HUX CHCTEMbl IO YCJIOBHUIO 3a/1ayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM afmapaTta aireopsl,
UHTEPIPETUPOBATH MOJYUYEHHBIN pE3yJIbTar.

DOyHkuuM U rpapukn:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKIIUIA;

CTPOUTH TIeOMETpHUYecKHe o0pa3bl YypaBHEHMM W  HEpaBeHCTB Ha
KOOPAWHATHOM TIJIOCKOCTH;

CBOOOJTHO ~ OINEpPUPOBATH MOHATHUSAMHU: TpaPUKU TPUTOHOMETPUUECKUX
b yHKIIHH;

OPUMEHATh (YHKIHMM A7 MOJEIMPOBAHHUA M HCCIEIOBaHUS pealbHbIX
IIPOLIECCOB.

Hayana mareMaTH4yecKoro anajamsa:

UCIOJIb30BaTh NMPOU3BOIHYIO JUIsSl UCCIIEA0BAaHUS (PYHKIIUM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;
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HaXOJUTh HaHOOJbIlIee U HaUMEHbIIIee 3HaUYeHUsl (YHKIIMU HEMPEPhIBHON Ha
OTpPE3KE;

UCIIOJIb30BaTh IPOM3BOAHYIO [UISl HAXOXKIEHUS HAWIYYIIErO pELICHUS B
OPUKJIAJHBIX, B TOM 4YHCII€ COLUMAIbHO-3KOHOMUYECKHX, 3aJayax, s
OTpEENEeHUs] CKOPOCTH W YCKOPEHHUsS THpoliecca, 3aJaHHOro (GOopMysnol Hiu
rpaguKom;

CBOOOIHO ONEpUPOBaTh MOHATUSAMHU: IEPBOOOpa3Has, OIpeneaEHHbIN
UHTErpaj, HAaXOAWTh MEPBOOOpA3HbIE AIIEMEHTAPHBIX (DYHKIMI M BBIYUCIATH
uHTerpai no ¢popmyne Hetorona-Jleitonuiia;

HaXOJAUTH IUIOMIA/IN TUIOCKUX PUTYyp U 00BEMBI TN ¢ TOMOIIbIO HHTErpaa;

UMETh MPEACTABICHHE O MAaTEMaTHYECKOM MOJEIMPOBAHUM Ha IPUMEPE
cocTaBlieHHs U PepeHInaIbHBIX YPaBHEHUM;

pelaTh MPUKIAJHbIE 33a7a4ld, B TOM YHUCIIE COLUAIBbHO-DPKOHOMUYECKOIO U
(u3nyecKoro xapakrepa, CpeACcTBaMH MaTEMaTHYECKOI0 aHAIM3a.
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TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
MHOXeCTBO JEUCTBUTEIBHBIX YHCEN. https://resh.edu.ru
1 MHorous1eHsbI. PaI_[I/IOHaJ'IBHbIeu ypaBHEHUS U 24 1 hitps://vaklass.ru
HepaBeHCTBa. CHCTEMBI TIMHEHHBIX _ .
o — https://uchi.ru
https://resh.edu.ru
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1 hitps://yaklass.ru
LIETIBIM MOKa3aTesieM -
https://uchi.ru
https://resh.edu.ru
3 Apudmernueckuit KopeHb N-0if cTENeHH. 15 1 https://vaklass.ru
WppanmonanbHbie ypaBHEHUS .
https://uchi.ru
. . https://resh.edu.ru
4 okazarenbHas pyHkuud. [lokazarenpHbie 10 1 hitps://vaklass.ru
ypaBHEHUS .
https://uchi.ru
I https://resh.edu.ru
5 OrapHMIECKas (yHKIULS. 18 1 https://yaklass.ru
Jlorapugmuueckue ypaBHEHHUS -
https://uchi.ru
. https://resh.edu.ru
5 PATOHOMETPHUUECKUE BBIPAKEHUS U 29 1 https://vaklass.ru

ypaBHEHHUS

https://uchi.ru
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https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/

https://resh.edu.ru

7 ITocen0BaTeNbHOCTH U POTPECCUH 10 1 https://yaklass.ru
https://uchi.ru
https://resh.edu.ru

8 HenpepsiBabie pynkiun. [IponsBoanas 20 1 https://yaklass.ru
https://uchi.ru

9 HOBToPeHI/Ie, 0000111eHHEe, CHCTEMATH3AIIN 5 )

3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (uu¢posbie)
Konrpoabusie | IlpakTnuyeckue
n/n MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchl
" § https://resh.edu.ru
1 CCNENOBANHE PYHKLAH C OMOLLBEO 22 1 https://yaklass.ru
MIPOU3BOTHOM -
https://uchi.ru
https://resh.edu.ru
2 [epBooOpa3Has ¥ UHTErPai 12 1 https://yaklass.ru
https://uchi.ru
3 https://resh.edu.ru
3 I'paduky TpuroHOMETpHUECKUX (PYHKIIHIA. 14 1 hitps://vaklass.ru
TpuronomeTpuyeckrue HepaBeHCTBA .
https://uchi.ru
" https://resh.edu.ru
4 ppalroHalbHbIE, TOKa3aTeNbHbIE U 24 1 https://vaklass.ru
JorapupmMuUecKre HepaBeHCTBa .
https://uchi.ru
https://resh.edu.ru
5 KomrekcHble uncia 10 1 https://yaklass.ru
https://uchi.ru
https://resh.edu.ru
6 HarypalbHble ¥ LieJble uncia 10 1 https://yaklass.ru
https://uchi.ru
7 Cucrembl paMOHAIBHBIX, UPPALIUOHAIBHBIX 12 1 https://resh.edu.ru
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https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

IIOKa3aTCJIbHBIX 1 J'IOl"apI/I(bMI/I‘ICCKI/IX

https://yaklass.ru

ypaBHeHuii https://uchi.ru
https://resh.edu.ru
8 3aaun ¢ mapamMeTpaMu 16 1 https://yaklass.ru
https://uchi.ru
9 HOBTOPCHI/IC, 000011eHNE, CHCTEMAaTH3AIHS 16 5
3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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https://yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsmnyecTBOo 4acoB DJIeKTPOHHbIE
Ne uudgpoBbie
/i Tema Ypoka Beero KOHTpOJIbeIe HpaRanecmle 06pa30BaTeﬂbele
padoTsbI padoThbI pecypenr
MHOX€eCTBO, OIlepaliy HaJl MHOKECTBAMU U UX CBOKWCTBA
2 Juarpammel Diinepa-Benna 1
3 IIpumeHeHne TeOpEeTUKO-MHOKECTBEHHOIO aIapara JJis 1
pemenus 3axa4d
4 Panmonanbhble ynciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, 1
HPOIIEHTHI, 0ECKOHEUHBIE TIEPUOUUECKUE TPOOH
5 Panmonaneueie yrcna. OObBIKHOBEHHBIE U JIECATUYHBIE IpO0H, 1
MPOIICHTHI, 0ECKOHEUHBIE TIEPUOTUIECKUE TPOOH
6 [TpumeneHune npoOeii U IPOLEHTOB JUIsl PEIICHUs TPUKIIAIHBIX 1
3a1a4
7 [Tpumenenue apobeii U MPOIEHTOB JJIs PEIICHUS! TPUKIIATHBIX 1
3a1a4
8 [elicTBuTenbHbIe ynciia. PanoHanbHble U HPPALMOHAIIBHBIE 1
qucia
9 ApudmMeTnueckue ornepanuu ¢ JeHCTBUTEILHBIMH YHCIaMU 1
10 Mopynp A€MCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA
11 [IpubnmxEHHBIE BEIYUCICHUS, TPABUIIA OKPYTICHHUS, 1
IIPUKHUJIKA U OLICHKA PE3yJIbTaTa BBIUNCICHUN
12 OcHOBHBIE METO/IbI PEILICHUS LENbIX U APOOHO-PAIMOHATILHBIX 1
ypaBHEHUH 1 HEPABEHCTB
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OCHOBHBIE MCTOABI pECIICHHUSA LEJIBIX U ,Z[pO6HO'paL[I/IOHaJ'IBHI)IX

13 YPaBHEHUH U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS LIEBIX U IPOOHO-pAIIHOHATIBHBIX
YPaBHEHUI U HEPABEHCTB

15 MHorousieHs! OT OAHOH nepeMeHHOM. [{enenne MHOroui1eHa
Ha MHOTOWIEH C ocTaTKoM. Teopema besy

16 MHorousneHsl ¢ neiasMu kodddurmentamu. Teopema Buera

17 Pewienue cucrem JIMHEWHBIX YPaBHEHUN

18 Pemnienue cuctem JTMHEWHBIX YpaBHEHUN
Martpuiia cuctemsbl TMHEWHBIX ypaBHEeHUH. Onpeaenurenb

19 MaTpHUILIbI 2X2, er0 FTeOMETPUUECKHUM CMBICI U CBOWCTBA;
BBIUNCJICHUE €r0 3HAUCHUS

20 Onpenenuresib MaTPUIBI 2X2, €r0 TEOMETPUYECKUI CMBICIT U
CBOIICTBa; BBIYMCIIEHUE €T0 3HAUECHUS

21 [IpuMeHeHue onpeaenuTens Juisl pelieHns CUCTEMbI
JIMHEUHBIX YpaBHEHUN

29 Pemenue npuxiagHbIX 3a7a4 ¢ MOMOLIBbIO CUCTEMbI IMHEHHBIX
ypaBHEHUH

23 Pemenne npuknaaHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI JINHEHHBIX
yYpaBHEHUHI

24 Kontponbhas pabora: "PannonansHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMbI IMHEHHBIX YpaBHEHUH"

o5 OyuKIWA, cr1ocoObl 3ananust pyHKMU. B3anMuo oOpaTHbie
¢ynkumu. Komnosuuus ¢pyHkuni

26 I'paduk dyHakmm. DnemeHTapHbBIEe TPpeoOpa3oBaHus rpaduKoB
byHKIUN

27 OO6nacTp onpeneneHrss 1 MHOKECTBO 3HAUCHUH (DyHKIHH.
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Hynu ¢pynxiun. [IpoMexxyTku 3HAK OCTOSTHCTBA

Uérnbie 1 HeuTHBIC QyHKIHH. [leproamueckue QyHKITHN.

28
[TpoMe KyTKH MOHOTOHHOCTH ()YHKIIHU

29 Maxkcumymbl 1 MUHUMYMBI GyHKIMUA. Hanbomnbiee u
HalMEHbIlIee 3HaYeHUe (PYHKIMH Ha IPOMEKYTKE

30 JluHeliHas, KBalpaTU4HAS ¥ TPOOHO-THHEHHAS (YHKITUH

31 DeMeHTapHOe UCCIIEI0BAaHUE U TIOCTPOEHHUE IPah)uKOB ITUX
b yHKIHiA

39 DneMeHTapHOe UCCIIEI0BaHUE U IIOCTPOEHHUE IPa)uKOB 3TUX
byHKIUN

33 Crenensb ¢ nenbsIM nokaszareneM. buaom Hetorona

34 Crenens ¢ 1enbIM nokaszareneM. bunom Hetorona

35 CrenenHas (yHKLUS C HATypaJIbHBIM U LIEJIBIM I10KA3aTEJIEM.
E€ cBoiicTBa u rpadpux

36 Konrponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpadux"

37 ApudmeTrueckuil KOpeHb HaTypaIbHON CTENEHHU U €ro
CBOMCTBA

38 ApupmeTrueckuii KOpeHb HATYPaJIbHOM CTENIEHH U €T0
CBOMCTBA

39 [IpeoOpa3zoBaHms YUCIOBBIX BRIPAKECHHM, COIEPIKAIINX
CTETICHU ¥ KOPHU

40 [IpeoOpa3oBaHust YUCIOBBIX BBIPAKECHUHN, COACPIKALIIX
CTETIeHU U KOPHU

41 [TpeoGpa3oBaHus YNCIIOBBIX BBIPAXKEHUH, COEPIKAILINX
CTETIeHU ¥ KOPHU

42 Hppaunonanbubie ypaBHeHHs. OCHOBHBIE METOBI PEIICHUS
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UPPaALMOHANIEHBIX YPaBHEHHM

UppanmonanbHble ypaBHEeHUSI. OCHOBHBIE METO/BI PEILICHUS

43 UpPPAMOHATILHBIX YPaBHEHUH L

44 Hppaunonanbuble ypaBHeHHs. OCHOBHBIE METOABI PEIICHUS 1
UppaLMOHATILHBIX YPaBHEHUH

45 PaBHOCHITBHBIEC TIEPEXOBI B PEIICHUH HPPAITHOHATBHBIX 1
ypaBHEHUU

46 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIIEHUH UPPALTUOHAIBHBIX 1
ypaBHEHUH

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEHICHUH HPPAITHOHATBHBIX 1
ypaBHEHUH

48 PaBHOCHIIBHBIE IEPEXObl B PEIIEHUH UPPALIMOHAIBHBIX 1
ypaBHEHUH

49 CaoiicTBa u rpaduk KOpHsI N-0i CTENEeHH KaK (yHKINH 1
00paTHOM CTENEHU C HATYPaJIbHBIM [TOKa3aTeIeM

50 CgoiicTBa u rpaduk KOpHA N-0if CTeNEeHN KaK GyHKIUU 1
00paTHOM CTENEHHU C HAaTYpaJIbHbBIM [TOKa3aTeJIeM

51 KontponbHas padota: "CBoiicTBa u rpaduik KOpHs N-0i 1
crenenu. UppanronansHble ypaBHeHHS "

52 CreneHb ¢ pallMOHAIbHBIM IIOKa3aTeeM U e€ CBOMCTBa 1

53 CreneHb ¢ pallMOHaJIbHBIM IIOKa3aTeIeM U e€ CBOMcTBa 1

54 CreneHs ¢ pallMOHAJIBLHBIM MOKa3aTesieM U €€ CBONCTBa 1

95 [NokazarenbHas QyHKIMA, €€ cBOICTBA U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKIUH [T pelieHUs] ypaBHEHUH 1

57 Hcnonp3oBanue rpaduka GyHKIINKN 1J1s1 PEIICHUS] ypPaBHCHUMA 1

58 [loxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/AbI PELICHUS 1

II0Ka3aTeNIbHBIX YPAaBHEHUU
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ITokxa3aTenbpHbBIC YpaBHCHUL. OCHOBHBIE MCTOAbI PEIICHUA

59 MTOKAa3aTeNbHBIX YPaBHEHHUN L

60 IToxa3arenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELIECHUS 1
MOKa3aTeIbHBIX YPaBHEHUN

61 Kontponbhas pabora: "[lokazarenbHast GyHKIHSA. 1
[Toka3aTenbHble ypaBHEHUS "

62 Jlorapudwm uucna. CBoiicTBa Jiorapugpma 1

63 Jlorapudm uucna. CoiicTBa orapugpma 1

64 Jlorapudm uucna. CoiicTBa Jorapugpma 1

65 JecaTuunblie ¥ HaTypaJbHBIE JIOTaPUPMBbI 1

66 JlecsaTrdHble U HATypaJIbHbIE JTOTApU(PMBbI 1

67 [TpeoOpa3zoBanHre BBIpaXKEHUH, COMIEPKAIINX JIOTaPHPMBbI 1

68 [IpeoOpa3oBaHue BRIpAKEHHHN, COACPIKAIINX JTOTAPU(HMBI 1

69 [IpeoOpa3oBaHue BRIPAKECHHUHN, COACPIKALIUX JIOTAPU(HMBI 1

70 Jlorapudmuueckas GyHKIMs, €€ CBOUCTBA U TpaduK 1

71 Jlorapudmuueckas pyHkus, e€ cBoricTBa u rpaduk 1

72 Hcnonp3zoBanue rpapuka GyHKIUH [ peLIeHUs] ypaBHEHUN 1

73 Hcnonb3oBanue rpaduka GyHKIUH IS peIIeHUs] ypaBHEHUN 1

74 Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/bI PELICHUS 1
Jorapu(GMUUECKUX ypaBHEHHM

75 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE METO/IbI PEIICHUS 1
norapuMUYECKUX YpaBHCHHIMA

76 Jlorapudpmuueckue ypaBHeHUs. OCHOBHbIE METO/bI PEIICHUS 1
Jorapu(MUUECKUX ypaBHEHHIHA

77 PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUH JIOTAPU(DMUIESCKUX 1

yYpaBHEHUN
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PaBHOCWIIbHBIE TTEPEXObl B PELICHUH JIOTapU(PMUUESCKUX

78 . 1
ypaBHEHHI
29 KonTponbhas padora: "Jlorapudpmudeckas QyHKITHS. 1
Jlorapudmuueckue ypaBHeHUs"
80 CuHyc, KOCUHYC, TAHI'€HC ¥ KOTAaHI'€HC YUCIOBOI'0 apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YHUCIOBOI0 apryMeHTa 1
82 ApKCUHYC, apKKOCUHYC M apKTaHI'€HC YMCIIOBOTO apryMEeHTa 1
83 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YUCIIOBOTO apryMeHTa 1
84 Tpuronomerpudeckas OKpyKHOCTb, OIIPE/ICIICHUE 1
TPUTOHOMETPHUYECKUX (PYHKIUI YUCIOBOTO apryMeHTa
85 Tpuronomerpudeckas OKpyKHOCTb, OTIpe/IeIICHUE 1
TPUTOHOMETPUUYECKUX (PYHKLUI YUCIOBOI'O apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
90 [IpeoOpazoBaHre TPUTOHOMETPHUYECKUX BHIPAKCHUH 1
91 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUIN 1
92 [TpeoGpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAXKEHUI 1
93 [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBIPAKCHHMA 1
94 Pemienne TpuroHOMETpUYECKUX YPaBHEHUM 1
95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
96 Pemenne TpuroHoMeTpHYECKUX YpaBHEHUN 1
97 Pemenue TpuroHoMeTpHUUECKUX YpaBHEHUN 1
98 Pemienne TpUroHOMETPUYECKUX YpaBHEHHUN 1
99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUI 1
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100 Pemenre TpUroHOMETPHUYECKUX YpaBHEHUN 1

101 KonTponbHas padora: "TpuroHoMeTpUYECKHE BHIPAKCHHS U 1
TPUTOHOMETPUUECKHUE ypaBHEHUS "

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS 1
nocjenoBaTeabHOCTeH. MeTo MaTeMaTUYeCKOW MHTyKIIUU

103 MOHOTOHHBIE U OTpaHUYEHHBIE TOCIIE0BATEIIEHOCTH. 1
Hcropus aHanm3a 6€CKOHEYHO MaJIbIX

104 ApudpmeTrueckas mporpeccust 1

105 I'eomeTpuueckas mporpeccus

106 beckoHeuHO yOBIBaIOIIasi reOMETpUIECcKast IPOTrPeccust

107 CymMma 6ecKOHEUHO YOBbIBaOIIEH reOMeTpUiecKoi 1
nporpeccun

108 JIMHEHBIN U SKCOHEHIMANIbHBINA pocT. Hucino e. Popmyna 1
CJIOKHBIX TIPOIIEHTOB

109 JInHelHbIN ¥ KCIOHeHIMaIBHBINA pocT. Yucio e. dopmyna 1
CJIO’KHBIX MPOLIEHTOB

110 Hcrionb30BaHme MTPOTPECCHH IJISI PEIICHHUS peabHBIX 3a/1a9 1
NPUKIIAJHOTO XapakTepa

111 Konrponbnas padora: "[locienoBareabHOCTH U IPOrpeccuu’” 1

112 HenpepriBHbIE GYHKIMH U UX CBOHCTBA 1

113 Touka pa3psiBa. ACUMITOTHI IpaduKOB PyHKITUIH 1

114 CaoiicTBa (DyHKIUIT HETIPEPHIBHBIX HAa OTPE3KE 1

115 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTpE3Ke 1

116 MeToa MHTEpPBAJIOB ISl PEIICHUST HEPABEHCTB 1

117 Meroa UHTEPBAJIOB ISl PELLICHUS HEPABEHCTB 1

118 MeTto MHTEpPBAJIOB JIJIsl PELIEHUSI HEPABEHCTB 1
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[TpumeHeHre CBOMCTB HEMPEPHIBHBIX () YHKIMH JIJIST PEIICHUS

119 1
3amaq
120 [IpumeHeHre CBOMCTB HEMPEPBIBHBIX (PYHKIUI IS peIICHHS 1
3amaqy
121 [lepBasi u BTOpas Npou3BOIHBIE (DYHKIIUN 1
122 OmnpenesneHue, reOMETPUYECKUN CMBICI IPOU3BOIHOM 1
123 Onpenenenue, GU3NIECKUNA CMBICI IPOU3BOTHON 1
124 YpaBHeHHE KacaTenbHOU K rpaduKy HyHKINUN 1
125 YpaBHeHHEe KacaTeIbHOU K rpaduKy yHKITIH 1
126 [Ipou3BoHBIE NIEMEHTAPHBIX (PYHKIUH 1
127 [Ipou3BoHBIC IEMEHTAPHBIX (PYHKLIUI 1
128 [TpousBogHasi CyMMBI, TPOU3BEACHUS, YACTHOTO U 1
KOMITO3HITNH () YHKIIAN
129 [Tpon3BogHAST CYMMBI, TPOU3BEACHNUS, YACTHOTO H 1
KOMTIO3UIINH (PYHKIIHIA
130 [TpousBoaHasi CyMMBbI, TPOU3BEACHUSA, YACTHOTO U 1
KOMITO3HITNH () YHKIIAN
131 KonTponsnas padora: "[IpousBonnas” 1 1
132 [ToBTOpenue, 06001IeHNE, CCTEeMAaTH3alUs 3HAHUH: 1
"VpaBHeHusa"
133 [ToBTOpEeHue, 06001IEHNE, CUCTEMATU3AIMS 3HAHUMN: 1
"OyHKIUn"
134 Hrorosas koHTpOJbHAS paboTa 1 1
135 HroroBasi koHTpoIbHAs paboTa
136 [ToBTOpeHme, 00001IEeHNE, CHCTEMAaTH3aINs 3SHAHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne nuppoBbIe
w/n Tema ypoka Beero Kontpoabubie | IlpakTHueckue oBpasoBaTeIbHBIe
padoTbI padoThI pecypesI
1 [Ipumenenre MPou3BOIHON K UCCIIETOBaHUIO G YHKITUN Ha 1
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI
2 [IpumeHeHre NpOU3BOJHON K HCCIeI0BaHUIO0 (QYHKIUN Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
3 [IpumeneHnre Mpou3BOAHON K UCCIIEIOBAaHUIO QYHKITUN Ha 1
MOHOTOHHOCTB ¥ DKCTPEMYMBbI
4 [IpumeHeHre NpoOU3BOJHON K HCCIeI0BaHUIO (DYHKIIMN Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
5 [IpumeneHre Mpou3BOAHON K UCCIIEIOBAaHUIO QYHKITUN Ha 1
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI
6 [TpumeHeHre TPOU3BOIHON K UCCIIEIOBAHUIO (YHKIIHIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
7 Haxoxnenve HauboIbIIero 1 HAMMEHBILIEr0 3HaYSHUS 1
HEeNpephIBHON (YHKIIUU HA OTPE3Ke
3 Haxoxnenne HanboIbIIero 1 HANMEHBIIIETO 3HAYCHUS 1
HEeMpepbIBHON (YHKIIUU HA OTPE3KE
9 Haxoxnenve HauboIbI1ero 1 HaMMEHbBILIEr0 3HaYCHUS 1
HenpepbIBHON (QYHKIIUU HA OTPE3Ke
10 Haxoxnenre HanboIbIIero 1 HAMMEHBIIETO 3HAYCHUS 1
HEeMpephIBHON (YHKIIUU HA OTPE3Ke
11 Haxoxnenne HanOO0JIbIIEr0 U HAUMEHBIIIEr0 3HAYEHUSI 1
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HEeNpepbhIBHON (YHKIIUU HA OTPE3Ke

HaXO)KI[eHI/Ie HauOOJIBIIEr0 ¥ HANMEHBIIIET0 3HAUCHUS

12 HETPEpHIBHON (PYHKIIMU HA OTPE3KE

13 [IpumeHeHre NpOM3BOAHON U1 HAXOXKACHNUS HaWIyqIlIEero
peleHust B MPUKIIAJAHBIX 3a/1a4ax

14 [IpumeHeHre TpOU3BOAHON JJI HAXOXKACHUS HAaWITYyqIlIero
pelIeHNs B IPUKJIAIHbIX 33a4ax

15 IIpumeHeHne NpON3BOAHON U1 ONPEEIIEHUS CKOPOCTH U
YCKOpEHHUs Ipoliecca, 3a1aHHOro (opMysnoi Uil rpadgukom

16 [IpumeHeHne MpOU3BOIHON IS OIPEIEIICHUSI CKOPOCTH U
YCKOpEHHUs Ipoliecca, 3alaHHoro (opMyIoi uin rpadukom

17 Kommnosurus ¢yHKimii

18 Kommnozumus ¢yskmmii

19 Kommnozutust GyHKImiz

20 I'eomerprueckue 0Opa3bl ypaBHEHUH Ha KOOPAMHATHON
IJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPIUHATHOM
IJIOCKOCTH

29 Konrtponsnas pabdota: "HccrnenoBanue GpyHKIUH ¢ TOMOIIBIO
MPOU3BOAHOMN"

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO NIEPBOOOPA3HBIX

24 [lepBooOpa3uble 3nemenTapHbIX QyHKIui. [IpaBuna
HaXOXXJICHHS MEPBOOOPA3HBIX

o5 IlepBooOpasHble aneMeHTapHbIX QyHKIMA. [IpaBuia
HaXO0XKJEHHS EePBOOOPA3HBIX

26 WuTerpan. ['eomeTpruyeckuii cMbIca UHTErpajia

27 Brruncnenue onpenenéHHOro nHTErpaa mno Gopmyie
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Herorona-Jleiiouauia

Berancnenue onpenenéHHOro HHTErpaia mo Gopmyie

28 Herotona-JleiiOnua 1

29 [IpumeHeHne UHTErpaia i HaXOXKACHUS TUToIaaen 1
IJIOCKHUX Uryp

30 [IpumeHeHre uHTerpana Juisi HAXOXKACHHUSI 00bEMOB 1
re€OMETPUYECKUX TeI

31 [Ipumeps! pemenuii qudepeHranIbHbIX ypaBHEHUH 1

32 [Tpumeps! pemenuit nudhepeHnnaIbHbIX ypaBHEHUH

33 MareMaTHuecKoe MOJICIIMPOBAaHUE PEATTbHBIX IPOIIECCOB C 1
noMoIneio uddepeHnnanbHbIX ypaBHEHUH

34 Konrponsnas padora: "[leppoobpa3nas u unrerpan” 1

35 Tpuronomerpuueckue GyHKIIUU, UX CBOWCTBA U rpaduKu 1

36 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpaduKH 1

37 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduKH 1

38 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpadUKU 1

39 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpaduKH 1

40 OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

a1 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHUH C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKOW OKPYKHOCTH

42 OT60p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUH C ITOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH ¢ TOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemrenne TpUroHOMETpUYECKUX HEPABEHCTB 1
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45 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Penrenne TpUrOHOMETPHUECKUX HEPABEHCTB

47 Pemenne TpUroHoMeTpruECKUX HEPABEHCTB 1

48 Konrtponsnas padota: "['padyku TpUrOHOMETPUUECKUX 1
¢yHkuui. TpuroHomerpuyeckue HepaBeHcTBa"

49 OcCHOBHBIE METO/IbI PELLICHUS IOKA3aTEIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PEILICHHs T0Ka3aTeIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI PEILIEHHs T0KA3aTeIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/IbI PEIICHHUS MTOKA3aTEIHbHBIX HEPABESHCTB 1

53 OCHOBHBIE METO/IbI PEIICHHS JIOTapu(PMUUECKUX HEPABEHCTB 1

54 OCHOBHBIE METO/IbI pelICHHs JTorapu(pMUUECKUX HEPABEHCTB 1

55 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1

56 OCHOBHBIE METOJIbI PEIICHHS JIOTapU(MUIECKUX HEPABEHCTB 1

o7 OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1

58 OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBLHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IBI PEIICHHS HPPAITMOHAILHBIX HEPABEHCTB 1

60 OCHOBHBIE METO/IbI PEIICHHS UPPAITMOHAIBLHBIX HEPABEHCTB 1

61 I'padmueckue MeToIbl pelIeHHUs HppPaLlMOHATIBHBIX 1
YpaBHEHUN

62 I'paduaeckre METOIBI peICHHUS HPPAITHOHATTEHBIX 1
YpaBHEHUH

63 I'padmueckue MeTOIbI pelICHHS [TOKa3aTeIbHBIX ypaBHEHUN

64 I'paduveckre MeToabl PEIICHHS TIOKa3aTeIbHBIX HEPABEHCTB 1

65 I'padnueckne MeTObI penieHus JorapupMuIecKux 1
YpaBHEHUU

66 I'padmueckue MeTO bl peleHHs J0rapuPpMUIECKIX 1
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HCPaBCHCTB

I'paduueckne MeTObI pemeHus JorapupMuIecKux

67
HEPABEHCTB

68 I'paduueckue METOIBI pelIeHus] TOKA3aTENbHbBIX U
norapupMUIECKIX ypaBHEHUI

69 I'paduueckre MeTOBI pelIeHUs] TOKa3aTENbHbBIX U
JoTapu(PpMUYECKIX YpaBHEHHMA

20 I'paduueckue METOIBI pelIeHus TOKA3aTENbHbBIX U
Jorapu(pMUUEeCKIX HEPABEHCTB

71 I'paduueckre MeTObI pelIeHUs] TOKa3aTENbHbBIX U
Jorapu()MUIECKIX HEPABCHCTB

79 KonTponbhas pabora: "UppanmonansHele, okazaTeabHbIE U
norapudmudeckue HepaBeHcTBA"

73 Kommiekcubie uncna. Anredpandeckas u
TPUTOHOMETpHUYECKasi JOPMBI 3aIIUCH KOMIUIEKCHOTO YHCia

74 KomrmnekcHeie yncna. Anrebpandeckast u
TPUTOHOMETpHUYEcKasi pOPMBI 3aMHUCH KOMIUIEKCHOTO YHCIia

75 ApubdmMeTnueckue ornepanuy ¢ KOMITIEKCHBIMA YUCIIaMHU

76 ApudmeTnueckue orneparuu ¢ KOMITIEKCHBIMHA YUCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YUCEN Ha KOOPAUHATHON
TJIOCKOCTH

78 N3006paxeHne KOMIJIEKCHBIX YUCET Ha KOOPIMHATHOU
IJI0OCKOCTH

29 ®opmyna Myaspa. Kopau N-0ii cTeneHn U3 KOMIIJIEKCHOTO
qucna

80 ®opmyiia Myaspa. Kopau N-0ii cTeneHd U3 KOMILUIEKCHOTO

qucia
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HpI/IMeHCHI/Ie KOMIIJICKCHBIX YUCEII IJIA PEIICHUSA (bHSI/I‘leCKI/IX

81 U TEOMETPUYECKUX 3a/1a4 1

82 KonTponbnas padora: "KomruiekcHbie uncina' 1

83 HatypasnbHble 1 Lensle uncia 1

84 HatypanbHblie u 11enpie gucia 1

85 [IpuMmeHeHre NpU3HAKOB IETUMOCTHU LEJIBIX YUCEI 1

86 [IpumeHeHNne NPU3HAKOB IEIMMOCTH LEJIbIX YHCEel 1

87 [Ipumenenue nmpusHakoB aenumMocty Henbix yucen: HOJ u 1
HOK

88 [Ipumenenue npu3HaKoB AeauMocTy tensix yncen: HOJ u 1
HOK

89 [IpumeHeHre MPU3HAKOB IETUMOCTH EJbIX YHCEI: OCTaTKU 1
10 MOAYJTIO

90 [IpumeHeHre TpU3HAKOB AETUMOCTH LEJbIX YUCEI: OCTaTKU 1
110 MOAYJIIO

01 [TpumeHeHre TPU3HAKOB AETUMOCTH ENbIX YHCEIl: AITOPUTM 1
EBkinaa nis pereHus 3a/1a4 B LEJbIX YUCTIaX

92 KonTponbras padora: "Teopus 1enbix yucen" 1

93 Cucrema 1 COBOKYHOCTh ypaBHEHMI. PaBHOCHIIBHBIE 1
CUCTEMBI U CHCTEMBbI-CIICACTBUS

94 CucreMa 1 COBOKYITHOCTh YpaBHEHUH. PaBHOCUIIbHBIE 1
CUCTEMBI U CUCTEMBbI-CIICACTBUSI

95 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEN 1
paIoHaIbHBIX YpaBHEHUN

96 OCHOBHBIE METO/bI PELICHHS CUCTEM U COBOKYITHOCTEH 1
UppaIMOHATFHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN 1
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IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE MCTOAbI PCIICHUA CUCTEM U COBOKYHHOCTCﬁ

%8 II0Ka3aTEIIbHBIX YPAaBHEHUU 1
99 OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U COBOKYITHOCTEH 1
norapu(MUUECKUX ypaBHEHUH
100 OCHOBHBIE METOJIBI PEIICHHSI CUCTEM U COBOKYITHOCTEH 1
JoTapu(PpMUYECKIX YpaBHEHHMA
[IpumeHeHne cUCTeM K PEIICHUI0 MAaTEeMaTHUECKUX 3a1a4 U
101 3a/1a4 U3 pa3INYHbIX 00J1acTel HAYKH U peaIbHON KU3HH, 1
MHTEpIpeTalys NOJyYeHHBIX pPe3yJbTaToB
[IpuMeHeHne crCTeM K PeICHUI0 MaTeMaTHYECKUX 3a71a9 U
102 3a7a4 U3 pa3UUHBIX 00JacTel HAYKH U PEaIbHOM JKU3HHU, 1
MHTEpIpeTalys NoJy4eHHBIX pe3yJIbTaToB
IIpumeHeHre HEpaBEeHCTB K PELICHUIO MaTEMATHYECKUX 3a/1a4
103 W 33/1a4 U3 Pa3IMYHBIX 00J1aCTeH HAYKN U peaNbHOM KHU3HH, 1
MHTEpIpEeTaINs NOJYyYCHHBIX Pe3yJIbTaTOB
Konrtponsnas pabdora: "Cuctemsl paliioHaJIbHBIX,
104 HMPPAIMOHANIBHBIX MTOKA3aTEIbHBIX U JIOTAPHU(PMUUECKUX 1
ypaBHEHUN"
105 PanyoHanbHbIe ypaBHEHHUs C IapaMeTpaMu 1
106 PanmonanbHble HEpaBEHCTBA C TapaMeTpaMu 1
107 PanrionansHbIE CHCTEMBI ¢ TTapaMeTpamMu 1
108 WppanmoHanbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1
109 HppanuoHanpHble CUCTEMBI ¢ TapaMeTpaMu 1
110 [TokazaTenpHBIC ypaBHEHUS, HEPABEHCTBA C TTapaMeTPaMH 1
111 [loka3aTenbHbIE CHCTEMBI C TApaMeTpamMu 1
112 Jlorapugmuueckue ypaBHEHHUs, HEPABEHCTBA C TApaMeTpaMu 1
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113 Jlorapudmudeckre CUCTEMBI C TTapaMeTPaMH 1

114 TpuroHomeTpudecKkue ypaBHEHHUs € ITapaMeTpaMu 1

115 TpuronomeTpruyeckne HepaBeHCTBA C TapaMETpaMu 1

116 TpuroHomMeTpuUeCcKUEe CUCTEMBI C ITapaMeTpaMHu 1

117 [TocTpoenue u ucciegoBaHUEe MAaTEMAaTHUYECKUX MOJIETIEN 1
peanpHBIX CUTYALMI C IOMOLIBI0 YPABHEHUH C TapaMeTpaMHu
[TocTpoeHue u uccieqoBaHNe MaTEMAaTHIECKUX MOJIeTIeH

118 peaNbHBIX CUTYalUi C TIOMOIIBIO CUCTEM ypaBHEHUH C 1
napameTpamMu
[locTpoenne u uccaer0BaHNE MAaTEMAaTHYECKUX MOJIEIEH

119 peanpHBIX CUTYALUi C IOMOLIbIO CUCTEM YPABHEHUH C 1
napameTpamMu

120 Kontponbnas padota: "3agauu ¢ napamerpamu' 1

121 [ToBTOpeHme, 0600IIeHNe, CUCTEMATH3AITHS 3HAHHI: 1
"VpaBuenus"

122 [ToBTOpenue, 060061IeHNE, CCTEeMaTU3allus 3HAHUI: 1
"VpaBHenus"

123 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIHS 3HAHUINA: 1
"VYpaaenus. CucteMbl ypaBHEHUN"

124 [ToBTOpenue, 06001IeHNE, CCTeMaTU3allus 3HAHUI: 1
"Hepasenctna"

125 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIHS 3HAHUNA: 1
"HepaBencrsa"

126 [ToBTOpeHue, 06001IeHNE, CHCTeMaTU3allus 3HAHUH: 1
"Hepasenctna"

127 [ToBTOpenue, 06001IeHNEe, CUCTEMATH3AIIHS 3HAHUNA: 1

"[IponsBoaHas u e€ npumMeHeHue"
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[ToBTOpeHme, 0000IIEHNEe, CUCTEMATH3AIHS 3HAHWA:

128 " . " 1
[Ipou3BogHas 1 €€ npuMEHEHNe
129 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3allns 3HAHUI: 1
"IIponsBoaHas u e€ npumeHeHue"
130 [ToBTOpenue, 0000IICHNE, CUCTEMATU3AIMSI 3HAHU: 1
"NuTerpan u ero npuMeHexue"
[ToBTOpenue, 0000IIeHNE, CUCTEMATU3AIMS 3HAHUI:
13l "®yHkuun" !
[ToBTOpenue, 0000IICHNE, CUCTEMATU3AIMSI 3HAHUI:
132 I 1
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:
133 "OyHkuun" 1
134 HroroBas koHTposbHAs paboTa
135 Hrororas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTH3alUs 3SHAHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

https://resh.edu.ru
https://yaklass.ru
https://uchi.ru
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https://resh.edu.ru/
https://yaklass.ru/
https://uchi.ru/

JIucT BHECEHMSI M3BMEHEHUN U IONOJTHEHUI B pabouyro MporpamMmy

Jata
BHECEHUA
U3MEHEHUH

ConeprxaHue

PexBuU3UTHI JOKyMEHTa
(mara, Ne mpukasa)

IHoamuce nmuia
BHECIIIETO 3aIlUCh
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