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MHNOACHUTEJBbHASA 3AIINCKA

Y4eOHblii Kypc «Anredpa ¥ Havajga MaTeMaTHYECKOTO aHalu3a» SBISETCS OJHHUM U3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH 00ECIIeUnBaET HHCTPYMEHTAIBHYIO 0a3y AJisl U3y4YeHHUs BCEX €CTECTBEHHO-HAYyUHbIX
KYpPCOB, @ C Ipyroif CTOPOHBI, POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIILIICHUE 00YYarOIINXCs
HA YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS WH(GOPMATHUKH, OOIIECTBO3HAHUS, WCTOPUH,
CJIIOBECHOCTH M JAPYTHMX IUCIMIUIMH. B paMkax ngaHHOTO yueOHOro Kypca oOyuarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTopass (GopMyIupyeT CBOU
TOCTHKEHUS B MaTeMaTudeckoit popme.

VYueOublil Kypc anredpsl U Hadall MaTEeMaTHYECKOTO aHajIM3a 3aKJIa/JbIBACT OCHOBY JJIS
YCTEIIHOTO OBIA/ICHUS 3aKOHAMU (DU3UKH, XUMHH, OMOJIOTUH, TOHUMaHHsI OCHOBHBIX TEHICHITHIA
pa3BUTHSA PKOHOMHUKH U OOIIECTBEHHOH >KM3HHU, MO3BOJSIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BaTh WX Ui JaibHeHIIero
o0pa3oBaHUs U B IOBCETHEBHOM XM3HU. B TO ke BpeMs OBJla/ieHne aOCTPAKTHBIMH M JIOTUYECKHU
CTPOTHMMH KOHCTPYKIHUSMHU aJIFeOpPhl U MATEMAaTUICCKOTO aHAIM3a PAa3BUBACT YMCHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH UICTHHHOCTb, TOKA3bIBaTh YTBEPKACHUS C TOMOIIBI0 HHAYKIIUN
U paccyXJaTh JeAYKTUBHO, UCIOJIb30BaTh 0000IICHHE H KOHKPETU3AlHNI0, a0CTparupoBaHue u
AHAJIOTHIO, POPMHPYET KPEaTUBHOE U KPUTHICCKOE MBIITUICHUE.

B xome wm3ydeHus ydeOHOro kypca «Aurebpa M Hadalma MaTeMaTHYECKOTO aHAIHM3a)
oOydaroniuecss TMOJy4YaloT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTEILHOTO
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJIeJe peallbHbIX CUTYyallMid, WHTEPIPETAlUUd MOIYy4YEeHHBIX
pENICHUI, 3HAKOMSTCS C NMMPUMEPaMHd MAaTEMaTHICCKUX 3aKOHOMEPHOCTEH B MPHPOJIC, HAYKE U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOublii Kypc o0jazaeT 3HAYUTENBHBIM BOCIHUTATEIbHBIM MOTEHLUATIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 yueOHbIH MaTepual, CrocOoOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pCHHUsS, TaK MW 4epe3 crnenupuky y4eOHOH  JeATENBHOCTH, TpeOyromein
MPOJO/DKUTEIILHOM — KOHIEHTPAIlMM  BHUMAHUS, CaMOCTOSTEIBHOCTH, AaKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YCHHBIN pe3yibTar.

B ocnoBe meroauku oOyuyeHHs anreOpe M HayallaM MaTEeMaTHUECKOTO aHallu3a JIEKHT
JeSITSIIbHOCTHBINA IPUHIIUTT 00y YCHUS.

B ctpykType yueOHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHYeCKOT0 aHaJIH3a) BBIICICHBI
CIEyIOIINE COJEpKaTENbHO-METOAUYECKHe JTHHUM: «Yucrna u BbraucIeHUs», «DyHKIUH U
rpaduxu», «YpaBHeHUS U HepaBeHCTBay», «Havana MmatemaTiueckoro aHanm3ay», « MHOKeCTBa U
Jorukay. Bce OCHOBHBIE COJIEpIKATEIIBHO-METOANYCCKHE JIMHUY U3yJat0TCsl Ha MTPOTSKEHUH JBYX
JeT 00yueHus Ha YPOBHE CpeIHEro ooiiero o0pa3oBaHus, €CTECTBEHHO JOMOJIHSIS IPYT Ipyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pasfenaMu. JlaHHBIA y4eOHBI Kypc SBISETCS
WHTETPATUBHBIM, TIOCKOJBKY OOBEIUHSAET B cebe coaepkaHHe HECKOJbKUX MaTeMaTHYeCKHX
JUCITUTUIMH, TAKUX Kak anreOpa, TPUrOHOMETPHSI, MAaTEMaTHYSCKUIA aHAIHU3, TEOPUS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro xak oOydaromuecs OBJaJeBalOT BcE€ Oosee
IIMPOKMM  MaTeMaTH4YEeCKHUM ammaparoM, y HHX TMOCIeAOoBaTeldbHO (GOpMUpYETCS U
COBEpIIICHCTBYETCSl YMEHHE CTPOUTh MAaTEeMaTUYECKYIO MOJIEb PEaTbHONM CUTYAIlNH, PUMEHSITh
3HAHWS, TOJYYCHHBIE TIPH M3YyYeHWH YYeOHOro Kypca, JUIsl PEIIeHHS CaMOCTOSTEIBHO
chopMyIHpPOBAaHHON MaTEMaTHYECKOM 3a7]a4M, a 3aT€M HHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTONMYECKAsT JIMHUA  «Yucia W BBIYUCICHHUS»  3aBepIlaeT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYyaTO Ha
YpPOBHE OCHOBHOTO 0011iero oOpaszoBanmsi. Ha ypoBHe cpeanero oOrmiero oOpazoBaHusi 0codoe
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BHUMaHHE yjemseTcss (pOpMHUPOBAHUIO HAaBBIKOB pallMOHAJIBHBIX BBIYMCICHHUH, BKJIIOYAIOIIUX B
ce0s1 MCIIONBb30BAaHME PA3IMYHBIX (POPM 3alUCH YHCIIa, YMEHHE JIeNaTh MPHUKUAKY, BBIIOIHATh
npUOIMKEHHBIE BBIYMCIIEHUS, OLICHUBATh YHCIIOBBIE BHIPAYKEHUS, padOTaTh C MATEMAaTUYECKUMU
KOHCTaHTaMM. 3HAKOMbIE OOY4YarOLIMMCS MHOXKECTBA HATypaJbHbIX, L€JIbIX, pallMOHAIBHBIX U
JIEMCTBUTENIBHBIX YHUCEN JOMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaom u3 3Tux
MHOXECTB PaCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUECKUE 3a1a4H U ONIEPAIUH: JICTICHUE
HAlleJI0, ONEPUPOBAaHME OCTaTKaMM HA MHOMKECTBE LEIBIX YHUCEN, OCOObIE CBOMCTBa
pPaLMOHATIBHBIX U UPPALMOHAIBHBIX YHCEN, apu(PMETHUECKUE OIepalty, a TaKKe H3BJICUCHHE
KOpHS  HATypaJbHOM CTEEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucel.  biaromaps
[I0CJIEZI0BATEIbHOMY PACIIMPEHHIO KpPyTa UCIOJIb3yEMbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSMU
UX TPUMEHEHHUsS JJIsl PEelICHHS DPa3IUYHBIX 3a/1a4 (OPMHUPYETCS IMPEICTaBICHUE O EIMHCTBE
MaTeMaTHUKUd KaK HaykKu W €€ pojlM B IIOCTPOCHHM MOJENedl peaJbHOro MHpa, IIHPOKO
UCTIOJIB3YIOTCS 0000IEHNE U KOHKPETH3aLHsL.

JIuaus «YpaBHEHUS U HEPABEHCTBA» peaU3yeTcss Ha MPOTSDKEHUHM BCEro OOy4eHHUs Ha
YPOBHE CpelHero ooOmero o0pa3oBaHMs, IOCKOIbKY B KaxaoM pasaene Ilporpammer
IPEIYyCMOTPEHO peIIeHUEe COOTBETCTBYIOLIMX 3ajau. B pe3yibrare o0yyaromuecs: OBIaeBalOT
pasIMYHBIMM ~ METOJaMM  pEIEHHs] PpalMOHAJIbHBIX, HPPALMOHAIBHBIX, [OKa3aTeJIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3a1ad,
cojepkaiux napaMerpsl. llomyueHHblE yMEHHsS LIMPOKO MCIONB3YIOTCS IPU HCCIEI0BAHUU
(GYHKUMI ¢ TOMOIIBIO IPOU3BOIHON, IPU PELICHUN MIPUKIIAIHbIX 33]a4 U 3aJja4 Ha HaXOXAeHue
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUH (yHKUuU. JlaHHAs coleprkaTeibHas JIMHUS BKJIIOYAET B
ceOs1 Tarke (GOpMHpPOBAHHME YMEHHUH BBINOJHATH PAacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
PalMOHAJIBbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
coJepkalx creneHd M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuala
IPOMCXOOUT JalbHEHIlee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcs, GOPMHUPYIOTCS HABBIKU JNEAYKTUBHBIX PACCYKICHUH, pabOThI ¢ CHMBOJIbHBIMU
dbopMamu, TpeCTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIsl PELICHHsI TPAKTUUYECKUX M €CTECTBEHHO-
Hay4HBIX 3aJ]a4, HarJIsaHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenpHo-MeToIMYeCcKast TUHUS «DYHKIMU U IrpadUKU» TECHO IMEperieTaeTcs ¢
JpYTMMH JUHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIIEJ0BATEIbHOCTD
u3yuyeHus: Marepuana. l3yueHwe CTemeHHOW, TOKa3aTelbHOHM, JorapupmMuueckod u
TPUTOHOMETPUUYECKUX (DYHKIMIH, UX CBOMCTB U I'pa(MKOB, HCIIOIb30BaHNE QYHKIMN JUIs peIIeHHS
3a/1a4 U3 IpYruX y4eOHBIX MPEIMETOB U PEeaJIbHON KU3HU TECHO CBA3aHO KaK C MaTEMATUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHH I 1 HepaBeHCTB. [Ipu aToM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHH BBIpa)kaTh (hOpMyJIaMH 3aBUCUMOCTH MEXK/Y pPa3IMUHbIMU BEJIMUYUHAMH,
UCCIIeIoBaTh MOJy4YeHHble (DYHKIMM, CTPOUTh UX rpadukd. Martepuan 3Toil conepkaTeabHOR
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHMH U HABBIKOB, O3BOJISIOIINX BbIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pazIU4HON (hopMe: aHaIUTHYECKOH, rpadudeckoil u cnoBecHol. Ero mizyuenue
CIOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3al[1H, NCII0JIb30BAaHUIO aHATIOT .

ConepxatenbHast nuHuA «Hadana MaTeMaTH4ecKoro aHann3a» MO3BOJIAET CYILECTBEHHO
paciIMpHUTh KPYT KaK MaTeMaTUYECKUX, TaK M IPUKJIAHBIX 33714, TOCTYITHBIX 00y4JaroluMcs, TaK
KaK y HUX MOSIBJIIETCS BO3MOXXHOCTb CTPOUTHh TPapUKH CIOXKHBIX (DYHKIUH, ONpenensTh HX
HauOOJIbIINE U HAUMEHbIIINE 3HAUYEHUS, BHIUUCIATE TUIOMAAN GUryp u o0bEMBI Te, HAXOAUTh
CKOPOCTHM U YCKOpeHMsI mpoueccoB. JlaHHas cojepkaTelibHas JIMHUSA OTKPHIBAET HOBBIE
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BO3MO>KHOCTH ITOCTPOCHHSI MATEMATHYECKUX MOJIEIIEH PEAIbHBIX CUTYalUil, IO3BOJIAECT HAXOIUTh
HaWIy4llle€ pPEIIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLHUAIBHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTU4YEeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(OopMabHO-JIOTMYECKOI0 U KPEaTUBHOIO MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUH DPAaCHO3HABATH
IPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B HaykKe, TEXHHKE M HcKyccTBe. OOydarouiyecs y3HarOT O
BBIJIAIOMINXCS pe3yJbTaTax, MOJYYCHHBIX B XOJA€ Pa3BUTHS MAaTEeMAaTUKU KaK HayKH, U 00 HX
aBTOpax.

ConepxaTenbHO-METOANYECKAs JHHUA «MHOXECTBAa U JIOTMKa» BKIIOYAeT B cebs
JJIEMEHTBl TEOPUM MHOJKECTB M MAaTEMaTU4YECKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIC
NPEICTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHbHOW MaTeMaTHKU W TpeiiaraioT Hamboiee
YHUBEPCAJIbHBIA SI3bIK, OOBEAUHSIONIMNA BCE pa3feiibl MaTeMAaTUKU U €€ INPUIOKEHHUM, OHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLUIUIMHBI M UX IPWIOKEHUA B equHOe 1enoe. [loatomy
BRXHO JIaTh BO3MOXHOCTb OOy4YaroLIeMyCsi MOHHUMAaTb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIB30BATh €0 JIJIsl BBIPAKEHUS CBOMX MbICIIEH. /[pyrium BaxKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CIEQyeT IpPU3HaTh CBOMCTBEHHYIO €W CTpOrocTh
000CHOBaHUH U CJIeI0BaHUE ONPEACIEHHBIM MPaBUIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOI'O MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJIEHHUS Ha OCHOBE JIOTMYECKHX IIPaBHII,
(dopMupyeT HaBbIKM KPUTUYECKOTO MBIIIJICHUS.

B yue6HOM Kypce «Anredpa u Hauana MaTeMaTHYeCKOro aHaIu3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOJIEJIMPOBAHUS, KOTOpbIE IpPHU3BaHbl CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEN PeabHBIX CUTYyallMi, UCCIEAOBAHUS ITUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpbl U MaTeMaTHYeCKOrO aHalHu3a, WHTEPIPETAlH TOITYYEHHBIX pPEe3yJbTaTOB.
Takue 3ajaHus BIUIETEHBl B KaXAbIA M3 pa3felloB IPOrpaMMbl, ITOCKOJBKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIOJIb3yeTCs A pelleHHs NPUKIaAHbIX 3ajnad. [lpu pemenun
peaNbHBIX MPAKTHYECKUX 3a/1a4 00yJaroIiecs pa3BUBAIOT HAOIIOAATEIPHOCTD, yMEHUE HAXOTUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTP 1O (OPMUPOBAHHMIO HABBIKOB pEIICHUS NPUKIAJHBIX 33734
OpraHusyercs B Ipollecce M3Y4YeHHs BceX TeM YydeOHoro kypca «Anrebpa u Hauana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha nzyuenue yuebHOro kypca «Anredpa v Hayana MaTeEMaTUYECKOT0 aHAIN3a» OTBOAUTCS
272 gaca: B 10 xmacce — 136 yacos (4 yaca B Hezieno), B 11 kiacce — 136 yacoB (4 4aca B HEJIENIO).

COIEPKAHUE OBYYEHUS

10 KJIACC

Yucsia ¥ BbIYUCICHUSA

Panmonanshbie yncna. OOBIKHOBEHHBIE U JECSITUUHBIE TPOOH, MPOILIEHTHI, OECKOHEUHBIE
nepuoanueckue Apoou. [Ipumenenue npoOeii v MPOLEHTOB JIJIsl pEIISHUs MPUKIIATHBIX 3a71a9 U3
Pa3JIMYHBIX OTPaciieil 3HAHUN U PEaTbHON KU3HHU.

JleiicTButenpHble uncna. PannoHanbHble U UppaloHalIbHbIE Yncia. ApudMeTuueckue
ONepaluu ¢ JEUCTBUTENIbHBIMU uYuciIaMu. Moyiib JAEMCTBUTENBHOTO YHUCIIA M €ro CBOMCTBA.
[Ipubmx€HHBIE BBIYUCIICHUS, TpaBUJia OKPYTJICHUS, TPUKUIKA H OICHKAa pe3yJbTara
BBIYMCIICHHIA.

Crenens ¢ nenbiM nokasateneM. bunom Herotona. VMcnonbp3oBanue moaxoasimeit GopMbl
3alUCH ACHCTBUTENBHBIX YHCEI ISl pELICHUs] TPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS TAHHBIX.

ApudmeTnueckuil KOpeHb HaTypajIbHOW CTENEHH U €ro CBOMCTBA.



CreneHb ¢ palMOHAJIBHBIM TOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKAa3aTENEM.

Jlorapudwm gucna. CBoiicTa norapudma. JlecATUUHbIC U HATYpATbHBIE JIOTAPU(PMBI.

CuHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YUCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHusI 1 HEPaBEeHCTBA

ToxnmecTBa W TOXAECTBEHHBIE IPEOOpa3oOBaHMA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMsI U ypPaBHEHUA-CIeACTBUA. HepaBeHCTBO, pellleHHe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LEbIX U APOOHO-PALIMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.
MHorouieHsl OT OJTHOW NEPEMEHHOM. JleJIeHnE MHOTOYJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
Bbe3y. MHuorounens! ¢ nensiMu koddduimentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAILMX CTEIICHU U KOPHH.

WppanmonaneHbie  ypaBHeHUs. (OCHOBHBIE METOABl PEIIEHUS HMPPALMOHAIBHBIX
YPaBHEHUM.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPAaBHEHUM.

[IpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIIUX JIOTApU(MBI.

Jlorapupmuueckue ypaBHeHHsA. OCHOBHbIE METOABI pELICHUs JIOrapu(pMUUECKHX
YPaBHEHUM.

OcHoBHBIE TpUTOHOMETpUYeckrue ¢opmynsl. [IpeoOpazoBaHne TPUTOHOMETPUUIECKUX
BBIpaXCHUI. PeleHne TpuroHoMeTpu4eckuX ypaBHEHU M.

Pemenne cucreMm JIMHEHHBIX ypaBHEHHMH. Marpuua CHCTEMbI JIMHEWHBIX YPaBHEHHM.
Onpenenurens MaTpulpl 2X2, €ro reoMETpPUYECKUH CMBICI U CBOMCTBA, BBIYMCIIEHUE €r0
3HAuEHUsl, IPUMEHEHHUE OIPENEIUTENs IS PEIICHUs] CUCTEMbI JIMHEWHBIX YpaBHEHUH. Pemienne
IIPUKJIAIHBIX 3aJa4 ¢ IOMOLIbIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. VcciienoBanue nocTpoeHHON
MOJIEJIH C TOMOLIBIO MAaTPHUIL U ONPEAEIUTEIIEH.

[TocTpoeHne mMaTeMaTH4YECKUX MOJECIIEH PEaJbHOM CUTyaluu C IIOMOLIbIO YPAaBHEHHU U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHNI0 MaTeMaTHUECKUX 3aa4 U 3a/1a4
U3 PA3IUYHBIX 00JIaCTel HAyKU U peaslbHON KU3HH.

DYyHKUMH U TPaPUKHU

OyHkMs, crnocoObl 3agaHus ¢(yHKUUU. B3anmHo oOpatHble (yHKumu. Komnosumus
¢yuxuil. ['padux pyHkumun. DnemeHTapHblie npeodpa3oBanns rpadukoB GyHKINH.

OO6nacTp onpeseneHnss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hymn dynxmun. [TpomexyTku
3HaKonocTosHcTBa. UETHble u HeuéTHble QyHKUuU. Ilepuoguueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcumyMbl 1 MUHUMYMBI (yHKUIMU. Hanbosnbliee n HauMeHblee
3HaueHusl QyHKIMHU Ha IPOMEXKYTKE.

JIuneitHast, KkBajipaTUYHast U APOOHO-TMHENHHas GYHKIMU. DIEMEHTapHOE UCCIeJ0OBaHNE U
MOCTPOEHHE UX I'PaPHKOB.

CrenenHast QyHKIMS C HaTypalbHBIM M LI€JbIM Noka3areneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduk KOpHS n-0il CTemeHH Kak (PyHKIMH OOpaTHOM CTENEeHU C HaTypalbHbIM
IIOKAa3aTeNEM.

IToka3zarenbHas u norapudmuyeckas pyHKIUM, UX cBoicTBa U rpaduku. Vicnonbp3zoBanue
rpadukoB QYHKUMN U1 pelIeHus] ypaBHEHUH.

TpuroHnomeTrpuyeckass OKpPY>KHOCTb, OIpEAEICHHE TPUTOHOMETPUUYECKUX (DyHKUUN
YKCIIOBOTO apryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCMMOCTH B peaJIbHBIX MpoLeccax U siBeHUsX. [ paduku peasbHbIX
3aBUCUMOCTEM.



Havaja maTeMaTH4YeCKOIo aHaJIHM3a

ITocnegoBaTenpHOCTH, CIIOCOORI 3a0aHMS IIOCIEA0BATEILHOCTEH. MeTOoI MaTEMaTHIECKON
WHIYKUMA. MOHOTOHHBIE M OrpaHUYECHHBIE IIOCIIENOBATEIbHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTHYECKOro aHalln3a Kak aHajin3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reomerpuueckas —nporpeccud. beckoHeyHo — yObIBaromas
reomerpuueckasi nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOIIEH T€OMETPHUECKONW MPOTrpPEeCcCHH.
JIMHENHBIN M SKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM ISl PELICHHs PEAJIBHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

HenpepbiBHble (yHKIMM UM uX cBoiictBa. Touku paspbiBa. ACHUMNTOTHI I'paduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpPEpBHIBHBIX HAa OTpe3ke. MeToa MHTEPBAJOB JUIS pEIICHUS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMIPEPBHIBHBIX (DYHKLUHN TSl pEIICHHS 3a/1a4.

IlepBas u BTOpas npousBogHble GyHKIMU. OnpenesneHue, reOMeTpuIeckuii U pU3ndecKuit
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduKy (pyHKLIUU.

[TpousBoaHbIe Ar1eMeHTapHBIX (GyHKIMNA. [Ipor3BogHAS CyMMBI, TPOU3BEICHHUS, YACTHOTO
Y KOMIO3ULIMU (PyHKIUH.

MHoxecTBa H JIOTHKA

MHoxecTBO, Onepaluuy HaJl MHOXXECTBAMM U MX CBOWcTBa. J[narpamMmsel Oiiepa—Benna.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmapara JJIs ONHCAHMs PEANbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX Y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMaTH4YEeCKOr0  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPAaBHEHMUS.

11 KJIACC

Yucsia 1 BLIYUCICHUA

Harypanbuble u uensie uucna. lIpumeHeHue NpPU3HAKOB JEIMMOCTU LEIbIX YHUCEN,
HauOonbIni obmui nenurens (nanee — HOJl) u Haumensiee obiee kpatHoe (nanee — HOK),
OCTAaTKOB 10 MOJYJIIO, aJIrOpuT™Ma EBKNIMAA 1S pelIeHns 3a4a4 B LEJIbIX YUCIIAX.

KommnekcHble uyMcna. AnreOpavueckass M TpUTOHOMETpUYeckas (OpMBI  3alucu
KOMILIEKCHOTO 4Hcia. Apu(MeTHdyecKkrue ornepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uHcia. [IpuMeHeHHe KOMIUIEKCHBIX 4YMCeNn JUIsl pelleHuss (QU3NYECKUX U
FE€OMETPUUYECKUX 3a7ad.

YpaBHeHHs U HEPABEHCTBA

Cucrema 1 COBOKYTHOCTh YPAaBHEHHUI 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI C IMOMOIIBIO TPUTOHOMETPUYECKOI
OKpPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/BI PELIEHUS TTOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIIOHATbHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl  PEIIEHUS CUCTEM M  COBOKYNHOCTEH  pallMOHAJIBHBIX,
UppalMOHATIBHBIX, TOKA3aTENbHbIX U JIOTapU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHHsI, HEPABEHCTBA M CUCTEMBI C TapAMETPAMH.

[IpuMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHI0 MATEMAaTHYECKUX 3a/1ad U
3aJa4 M3 Pa3IMYHBIX OOJIacTe HAayKM W pealbHON >KU3HM, HHTEpHpeTalus IOJyYeHHBIX
pe3yabTaTOB.

DyHKIUHN U TPadUKH



I'paduk kommosuruu pyHkimii. ['eoMmerpudeckne oOpa3bl YpaBHEHH M HEPABEHCTB HA
KOOPAMHATHOW IUIOCKOCTH.

Tpuronomerpuueckre GyHKINHU, UX CBOHCTBA U Tpa(uKH.

I'padmyueckue meroabl pemieHHs ypaBHEHHH U HepaBeHCTB. ['paduueckue meTozs
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadukoB (QyHKIMA AT UCCIEAOBAHHUS IMPOLECCOB U 3aBUCHMOCTEH,
KOTOPBIC BOHUKAIOT MU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB U PeaTbHOU KU3HU.

Havana maTteMaTH4ecKOro aHajimsa

[IpumeneHne Npou3BOJHON K UCCIEAOBAHUIO (DYHKIUNA HA MOHOTOHHOCTD U DKCTPEMYMBI.
Haxoxaenne HanuOOoIbIIero 1 HAMMEHBIIIETO 3HAYCHU HEeMIPephIBHOW (DYHKIIMK HA OTPE3Ke.

[IpuMeHneHne TPOU3BOAHOW JJIsI HAXOXKIEHUS HAWIYUIIEro PpEUICHUs B MPUKIAJHBIX
3ajavax, JJIs ONpEAeNCHUS CKOPOCTH U YCKOpPEHUs Mpolecca, 3aJaHHOro (GopMmyJsiol Hiu
rpaguKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpa3Hble AIIE€MEHTapHBIX
¢yuxuuil. [IpaBuna HaxoXAEHUS 1EPBOOOPA3HBIX.

Huterpan. ['eomeTpruueckuii CMBICT HHTErpaa. Berauciienrue onpeaenéHHOro HHTerpaina
o popmyne HoroTona-Jleli6Huma.

[IpumeHenne wuHTETpana Ui HAXOXKICHHUS IUIOIAACH IJIOCKUX (GUryp W 00BEMOB
F€OMETPUYECKUX TEII.

[Ipumeps! pemenuit auddepeHnnanbHbIX ypaBHeHUH. MaTeMaTndeckoe MOJSIUPOBAHHE
pealbHBIX MPOIECCOB ¢ MOMOMIBbIO AU PEpEeHIINATBHBIX YPABHEHUH.

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaIaHCKOr0 BOCIIUTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOy4yaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHAa POCCHMCKOro OOIIECTBAa, MPEACTABICHUE O MAaTEMaTHMYECKHX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIEHUH, NpOLEAyp TpakIaHCKOro oOIecTBa
(BBIOOpPBI, OIMPOCHI U JAPYTO€), YMEHHE B3aUMOJACHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU 1 Ha3HAUYCHUEM;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, YBAKEHUS K IPOILIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHOE OTHOILIEHHE K JOCTUKEHUSIM POCCHUICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHUYECKOW IIKOJbI, UCIOJIb30BAHUE STUX JIOCTUKEHUN B
JIpYrux HayKax, TEXHOJIOTUSAX, cpepax SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JyXOBHBIX LIEHHOCTEH poccuiickoro Hapoaa, c(HOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKd U AESTeNbHOCTHbIO YUYEHOrO, OCO3HAaHWE JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTHYECKOr0 BOCIUTAHMSI:



JCTETHYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYas  OCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3aay, pELICHWH, pacCyXIEHHH, BOCHPUUMYHUBOCTh K
MaTE€MaTU4YECKUM aCleKTaM pa3jIM4YHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHIUTAHUSA:

c(OPMHPOBAHHOCTb YMEHHUS IPUMEHATh MaTEMAaTUUYECKHUE 3HAHUS B UHTEpECaX 3/J0pPOBOTO
u 0e3omacHOro o0pasza KH3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOATAHCUPOBAHHBIN PEXXUM 3aHATHH U OTIbIXa, peryJisipHas (pu3nuecKasi akTHBHOCTb ),
(bu3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUAX CHOPTUBHO-03J0POBUTEIIBHON J€SITEIbHOCTHIO;

6) TPY/10BOT0 BOCITUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOJIIO0MS, HHTEPEC K Pa3IMYHbIM cdhepam
npodeCCHOHATILHON JEeSTEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW M €€ MPUIIOKEHUSIMHU, YMEHUE
COBepIIaTh OCO3HAaHHBIA BBIOOP Oyaymeld mnpodeccud U Ppealn30BbIBATE COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTb K MaTeéMaTHMYeCKOMY OOpa30BaHHUIO MU
camM000pa30BaHMIO Ha MPOTSHKEHUU BCEH YKU3HU, TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B PEIICHUU
IIPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) IK0OJI0THYECKOr0 BOCIIMTAHMA:

C(OPMHUPOBAHHOCTb 3KOJIOI'MYECKOH KYJIbTYpbl, NOHHMAaHHME BIMAHUSA COLMAIBHO-
DKOHOMHYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r7100aTbHOTO XapaKTepa YKOJIOTHUECKUX MPOOIIeM, OPHESHTAIHS Ha IPUMEHEHUE MAaTEeMaTHUECKUX
3HAHUM A7 peleHns 3a/1a4 B 00J1aCTH OKpYXKarollel cpe/ibl, INIaHUPOBaHKUE IIOCTYIIKOB U OLIEHKU
MX BO3MOXHBIX IOCJIEICTBUN AJI OKPY KaIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCT MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKU U OOIIECTBEHHOW MPAKTHUKH, HOHUMAaHME MaTEeMaTU4YEeCKOM HayKH Kak cQepsl
4eJI0BEUYECKON JEATEIbHOCTH, ITAlOB €€ pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTHs LIMBUIIN3ALIUY,
OBJIQJICHHE SI3BIKOM MATEMAaTUKH M MAaTEMAaTUYECKON KyJIbTYypOH KaK CPEACTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYILIECTBJIATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUIYAIbHO U
B IpyTIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbIE YHHBepcaJbHbIe YUeOHbIe AeliCTBUSA

ba3oBble JlorHYecKue A1eHCTBUA:

BBISIBJIAITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHWNH MEXIy TOHATUSAMH, (QOPMYJIUPOBAaTh OINpEAENeHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KJIacCU(UKALMK, OCHOBAHMA Uil 0000IIeHus u
CpaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAJIN3A,

BOCIIPUHMMATh, (OPMYJIMPOBATh M NPEOOpPa3OBBIBATh CYXKIACHUSA: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpPEUHS B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, TMpelyiaraTb KPUTEPUU IS BBIABICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHU, JAEAYKTHMBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIFHO JI0Ka3aTeNbCTBA MATEMaTHYECKUX YTBEPXKIECHUH (TIpsMbIe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHbBIE CYKICHHSI U BHIBOJIBI;



BBIOMpATh Croco® pemeHus y4eOHOW 3amadym (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboliee MOAXOMANIMA ¢ YYETOM CaMOCTOSITENFHO BBIJIEICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBaresLCcKue AeiicTBHA:

HCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT IMO3HaHUA, (OPMYIUPOBAThH
BOTIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOAUTH CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, UCCIIEJOBAHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENTbHO (pOpMyIIMPOBaTH 0OOOIEHHS M BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJII0/IEHUs], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaToOB, BHIBOJAOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIABUIATh MIPEAIONI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pab6ora ¢ undopmanmueii:

BBISBJIATH Ae(PUIMTHI HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX /Il OTBETa Ha BOIPOC U AJIs
pelIeHus 3a/1a4H;

BEIOMpaTh HMHG(DOpPMAIMIO W3 HWCTOYHUKOB PA3JIUYHBIX THIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IUYHBIX BHJIOB U  (QOpM
MpeJICTaBICHHUS,

CTPYKTYypUpOBaTh  WH(GOPMAIMIO, TPEICTABISITH €€ B  PaNIMYHBIX  Qopmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMM IO CaMOCTOSTENbHO C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHUBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Oo0uienne:

BOCIPUHUMATH U (OPMYIHUPOBATH CYXXJEHUS B COOTBETCTBUH C YCIOBUSMHU U IENISIMHU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOID TOYKY 3PEHUS B YCTHBIX WM MHUCHMEHHBIX
TEKCTaxX, 1aBaTh MMOSICHEHUS 110 X0y PEIICHHS 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIN PE3yJIbTaT;

B X0/i€ OOCYXKIEHMsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJ1aeMO TeMbl, MPOOIEMBI,
pemraeMoi 3aJa4d, BBICKA3bIBaTh WJIEH, HAICJICHHbIE HA MOMCK PEIICHMs, COMOCTAaBISATh CBOU
CYXKIEHHS C CYXJEHUSMHU IPYTHMX YYaCTHHUKOB JMAanora, oOHapy»XKUBaTh pa3jHyuude U CXOACTBO
MO3UIMH, B KOPPEKTHON opMe GOopMyJIMPOBATh pa3HOTIaCcHsl, CBOM BO3PAKEHUS;

MIPEJICTaBIATh PEe3yNbTaThl PEIIEHUs 3ajaud, 3KCIEpUMEHTa, MCCIEIOBAaHMs, MPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMaT BBICTYIICHUS ¢ YUETOM 3a7a4 IPEe3EHTAIMA U 0OCOOEHHOCTEH
ayJIMTOPUH.

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIe 1eiiCTBUS

Camoopranuszauus:

COCTaBJIATH IUJIaH, AITOPUTM pEIIESHUs 3a/a4yd, BBIOMPATh CMOCOO peHIeHHS C Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIeHUH ¢ y4€TOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTEIEKT:

BIIa/IETh HABBIKAMU MO3HABATENHLHOMN pe(IeKCUU KaK OCO3HAHMS COBEPILIAEMBIX IEHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pE3yJdbTaTOB, BIAAETh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3yJibTaTa pelIeHrns MaTeMaTHUeCcKoH 3aauu;



MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH INPH PEIICHWUU 337add, BHOCHUTH
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, NAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJibTara IMEIH H YCJIOBUSM, OOBSCHATh NPUYHHEI
JOCTYDKEHUS MJTH HEJAOCTIDKEHHSI PE3YJIbTaTOB NEATEIbHOCTH, HAXOIUTh OIIMOKY, J1aBaTh OICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl /1eSITeJIbHOCTh:

MMOHUMATh W HMCIIOJB30BaTh MPEUMYIIECTBA KOMaHIHON W MHIUBUIYAJILHONW paObOTHI MPU
pelmieHHH y4YeOHBIX 3a/Ja4y, NPUHUMATh IIeJIb COBMECTHOHM JESTEIbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHOM pPabOTHI, paclpeneniarTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXIATh
MIPOLIECC B PE3YJIbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B IPYNMOBBIX GopMax paboThl (0OCYKIeHHs, OOMEH MHEHHUH, «MO3TOBBIE
HITYPMBD» ¥ HHBIE), BBIIIOJIHSATH CBOKO YaCTh paOOTHI M KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTHMHU
YJIeHAMU KOMaH/IbI, OLICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIUN MPOIYKT MO KPHUTEPUSIM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 10 kiacce oOydarOnIUiics MOJYYUT CICAYIOIIUE MPEIMETHBIC
pe3yaIbTaThl IO OTACIBHBIM TeMaM padoueil mporpaMMbl y4eOHOTo Kypca «Anrebpa M Hadana
MaTeMaTHYECKOT0 aHalIu3ay:

Yucsia ¥ BHIYUCICHUA:

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: PALIMOHAIBHOE YNCII0, OECKOHEUYHAs! IEpUOINYeCKast
IpoOb, MPOIEHTHI, WPPAHMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
qrcel, MOAYJIb IeUCTBUTEIHHOTO YHCIIA;

MPUMEHSTH JPOOU U MPOLICHTHI JUIS PELICHUS MPUKIIAJIHBIX 33]1a4 U3 PAa3IMYHBIX OTpacien
3HAHUM U PEAIbHOM KU3HH;

MPUMEHSTh NPUOIMKEHHBIE BBHIYUCICHUS, MpaBWIa OKPYIJIEHUS, NMPUKUIKY U OLIEHKY
pe3yJibTaTa BBIUYUCIICHUN;

CBOOOJHO ONEpUpPOBaTh TMOHATHEM: CTENEHb C IIeJbIM II0Ka3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (hOpMY 3amuCH JIEHCTBUTENIBHBIX YMCET JUIsl PEeIIeHHs MPaKTHYEeCKUX 3a7ad U
IPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEpPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOI CTENEHH;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

cBOOOJIHO ONEpUpOBaTh MOHATUSAMU: JIOTApU(PM 4YHCIA, JECITHUUHBIE M HaTypalbHbIE
aorapudmsl;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMHU: CUHYC, KOCHMHYC, TAaHT'€HC, KOTAaHI'€HC YHCJIOBOTO
apryMeHra;

OTIepUPOBATh MOHATUAMU: APKCUHYC, ApDKKOCUHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATHSAMU:  TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHNUS U YPAaBHEHUSA-CIIECTBUS, PABHOCWIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHble METOJbl PEIICHUS PAUOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YpaBHEHUM, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIICHUsI HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSAMU: MHOTOYJIEH OT OJHOM MEepeMEHHOW, MHOTOWIEH C
LeNbIMU K03 (PUITeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJICHHE MHOTOWIEHa HA MHOTOWIEH
¢ octaTkoMm, Teopemy be3y u teopemy Buera mi1s pemenus 3anay;
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CBOOOJHO ONEpUpOBaTh IMOHATHAMM: CHCTEMa JIMHEHHBIX YpaBHEHUWH, Marpula,
ONpEeAEIUTENb MaTpUllbl 2 X 2 W €ro IreOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Jyuis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEIEIUTENN AJIs PELICHUs
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIUPOBATH PEANBHBIE CUTyallMd C IIOMOIIBIO CUCTEMBI
JUHEHHBIX YPaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEINM C IIOMOUIBI0 MAaTpHILl U
OIIPEEIUTENEH, HHTEPIIPETUPOBATH IT0JYYEHHBIN pPe3yJIbTaT;

MCIIOJIb30BATh CBOMCTBA JEMUCTBUI C KOPHAMU JJIs IPe0Opa30BaHUs BHIPAKEHU,

BBINOJIHATh NPEOOpa30BaHUs UUCIOBBIX BBIPQKEHUHM, COJAEpXKAIIUX CTEHNEHH C
palOHaIbHBIM IIOKA3aTENIEM;

UCTOJNB30BAaTh CBOMCTBAa JOrapupmMoB Uil IpeoOpa3oBaHUS  JOTapHPMHUECKUX
BBIPAKCHMUI;

CBOOOJHO  ONEpUpOBaTh  IOHATUSAMHU:  HMppALMOHAJIbHBIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX NEPEXO0B
WJIM OCYLIECTBIISASA IIPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE  TpPUTOHOMETpUYeckne (opMynsl s 1peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJHO OIEpUPOBaTh IOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, IPUMEHSAThH
HE00X0IMMBbIe (POPMYITBI ISl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJIETIMPOBATh pealbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCJIOBUIO 3a/ladyd, HCCIEN0BaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEpUpPOBATh MOHATHAMH: (YHKILHS, CIOCOOBI 3alaHUs (DYHKIIMH, B3aHMMHO
oOparHble (QyHKUMH, KOMMO3ULUSA (YyHKIMHA, rpaduk (YHKIMU, BBINOJHATH 3JEMEHTapHbIE
npeoOpazoBanus rpaduKkoB PyHKIINIA;

CBOOOJHO ONEpPUPOBATh MOHSATHIMHU: OOJACTh ONpPEICNCHHs M MHOXECTBO 3HAUYCHHIA
byHKIMY, HyIH QYHKUINHU, TPOMEKYTKH 3HAKOIOCTOSTHCTBA;

CBOOOJHO OINEpPHPOBATH MOHATUSAMH: UYETHbIE U HEYETHBIC (YHKLIMH, NMEPHOAMYECKHE
(GYHKINH, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl W MHHUMYMBbI (YHKIHH,
HauOoJbIlIee U HAaMMEHblIIee 3HaueHne QYHKIIUN Ha TPOMEXKYTKE;

CcBOOO/IHO ONEpUPOBATH MOHATUSAMHU: CTENEHHAas (QYHKIMS C HATypaJbHbIM M I€JIBIM
nokasareseM, rpaduk CTeNeHHON (YHKIMU C HaTypajJbHBIM W LENbIM IOKa3aTeneM, rpaduk
KOPHS N-0i CTENEeH! KaK (YHKLUU 0OpaTHOM CTENEeHU C HaTypaJlbHbIM MTOKA3aTeIeM;

ONEpUpPOBaTh MOHATHSMM: JIMHEWHAs, KBaJpaTU4yHas U ApOOHO-IMHEWHas (QyHKUIMH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJHO ONEpUpOBaTh MOHATHUAMU: MOKa3aTelabHas U Jorapupmudeckas QyHKIUH, UX
CBO¥CTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs] ypaBHEHMUIA;

cBOOO/IHO ONEpUPOBATh MOHATUSMU: TPUTOHOMETPUUYECKAS] OKPYKHOCTh, ONpEIesIeHUE
TPUTOHOMETPUYECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh Tpaduku GYyHKIMHA IS MCCIEOBAHUS MPOLIECCOB M 3aBUCHUMOCTEN MpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTh (opMyIaMu
3aBUCUMOCTH MEXy BEIUUMHAMU;

Hayana maTteMaTH4ecKOro aHajam3a:

CBOOOJHO ONEpHUPOBATH MOHATHAMHU: apudMeTHUecKass U reoMeTphyYecKas Imporpeccus,
0eckoHeuHO yOBIBaIOIasi reOMETpUYECcKasi MPOrPeccHsi, TMHEHHBINH U SKCIIOHEHIIMANbHBIM POCT,
(dbopMyIia CI0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE;
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HCIIOJIb30BaTh IIPOIPECCUH ISl PELICHMSI PEAJIBHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh TMOHATHSAMH: TIOCIEAOBATENBHOCTh, CHOCOOBI  3a/laHUS
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHalnn3a OECKOHEUYHO MaJlbIX;

CBOOOJHO ONEpUPOBATh MOHATUAMU: HENpPEpbIBHbIE (DYHKIMM, TOUKU pa3pbiBa rpaduxa
¢dyHKIMH, acUMOTOTHI Tpaduka GyHKINH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIHS, HEMpEepbIBHAs HAa OTpPE3Ke, MPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (DYHKLMH 715 peILIeHHs 3a/]1a4;

CBOOOJHO ONEpUpOBaTh IOHATUSAMM: IIepBas U BTOpas MPOU3BOAHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKIuM,

BBIUUCIIATh IPOU3BOJHBIE CYMMBI, MPOM3BEIEHHUS, YAaCTHOIO W KOMIIO3ULIUU JIBYX
(GyHKUHMH, 3HaTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKLUH;

HCIIO0JIb30BATh T€OMETPUUYECKUM U (HU3NUECKUI CMBICI IPOU3BOJHOM /IS peILIeHHs 3a1a4.

MHo:xecTBa H JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEPALIUU HAJl MHOKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJis OIMCaHMsI pealbHBIX IPOLIECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB;

CcBOOOZIHO ONEpUPOBATh IOHATUSMHU: OIPEAEICHUE, TEOPEMA, YypaBHEHHE-CIIEACTBUE,
CBOMCTBO MAaTeMaTH4YeCKOro OOBEKTa, J0Ka3aTelIbCTBO, PpABHOCWIbHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyarolmuiicss MOMYYUT CIEAYIOIIME IMPEIMETHBIC
pe3yabTaThl IO OTACIBHBIM TeMaM padoueil mporpaMMbl y4eOHOTo Kypca «Anrebpa M Hadana
MaTEeMaTHUYECKOI0 aHaJIN3a»:

Yuciia 1 BbIYMCICHUSA:

CBOOOJHO OIEPUPOBATh MOHATUAMHU: HATypaJlbHOE U 1€JI0€ YHUCIO0, MHOXECTBa
HaTYpaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh NMPU3HAKU AeaumocTu uensix yucen, HOJ u HOK
HaTYpaJIbHBIX YHMCEN JJIsl pEeLeHus 3a7a4, IPUMEHATh alroput™ EBkina;

CBOOOTHO OTIEPUPOBATH MOHATHEM OCTATKa MO MOYJIIO, 3alMChIBATh HATYypaJIbHbIE YHCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOO/IHO OIEpPUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YUCIIO U MHOKECTBO KOMILJIEKCHBIX
YHcell, PeICTaBIsATh KOMIUIEKCHBIE YHCIa B alre0panueckoll U TPUrOHOMEeTpUueckoil (opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TJIOCKOCTH.

YpaBHeHHs M HEPABEHCTBA:

CBOOOZIHO  ONEpUpoOBaTh  MOHATHUSAMU:  HppalMOHAIIbHBIE,  IOKa3aTelbHbIE U
jorapupMuUecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUSI C TOMOIIbIO0 PABHOCUIIBHBIX I1EPEXO/I0B;

OCYILLECTBIISATH OTOOP KOpHEH NMpH pelieHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO ONEpUPOBaTh IOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, HMPHUMEHSThH
HeoO0XouMble (POPMYJIBI 1JISl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO OTIEPUPOBATH MOHATUAMHU: CHCTEMA U COBOKYITHOCTh YpPaBHEHUHN 1 HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOJAUTh PELIEHHUs] CHCTEMBI M COBOKYITHOCTEN
pallMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTAapU(PMUYECKHX ypaBHEHMH U
HEPABEHCTB;

pelmars panuoHaJbHbIe, HppalMOHAJIbHBIE, TIIOKa3aTejlbHble, Jorapu@muueckue Hu
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACpIKAILNE MOy U ITapaMETPhI;

MPUMEHSATH rpaduueckre METOIbI UI PEeLIeHNs ypaBHEHUH U HEPABEHCTB, a TaKKe 3a71a4
C mapaMeTpaMu;
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MOJIETIMPOBaTh pealbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEIOBATh TOCTPOEHHBIE MOEIIN
C WCIOJIH30BAHUEM allllapara anreOpbl, HHTEPIPETUPOBATH OTYyUYECHHBIA PE3yIIbTAaT.

DOYyHKUUH U TPaPuKu:

CTpOUTH TpaduKu KOMIIO3ULUU (PYHKUIUN C MOMOUIBIO 3JIEMEHTAPHOIO HCCIIEIOBAHUS U
CBOMCTB KOMITO3HIIUU ABYX (PYHKIIHIA;

CTPOUTH T€OMETPUYECKUE 00pa3bl ypPaBHEHHH U HEPABEHCTB HAa KOOPIMHATHOM ITIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: TpadUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTHh (PYHKIMHU U1 MOJICTUPOBAHUS U HCCIIEI0BAaHUS PEATbHBIX MPOIECCOB.

Hauyana mateMaTHyeckoro aHajamsa:

WCIIOJIb30BaTh TPOU3BOAHYIO JJIsi HCCIEAOBaHUS (YHKIIMM Ha MOHOTOHHOCTh U
3KCTPEMYMBI;

HAXOJUTh HauOOJIbIIIee U HAUMEHbIIIee 3HaYeHHsI (PYHKIIMK HEMPEPHIBHON Ha OTPE3KE;

WCII0JIb30BaTh MPOU3BOHYIO JUIsl HAXOXKACHHUS HAWIYUIIEro PelIeHUs] B MPUKIAAHBIX, B
TOM YHCJIE COLIMAJIbHO-O)KOHOMHYECKHX, 3aJadax, JIs OINPEIEICHHUS CKOPOCTH M YCKOPEHHUS
mpolecca, 3a1aHHOro GopMyJIIOi Uil rpaduKoMm;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: IEPBOOOPA3HASL, ONIPeIeIEHHBIN HHTETPall, HAXOIUTh
MEepPBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH ¥ BBIYHCIATH WHTETpas 1o ¢opmyne HproTona-
JletiOnuna;

HAXOJUTh IIOMIAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C IOMOIIBIO0 HHTETpaIa;

MMETh NPEACTABICHHE O MAaTEMaTUYECKOM MOJICIMPOBAHUU HA NPUMEPE COCTABIICHMS
i depeHIMATBLHBIX YPaBHEHHUI,

peuaTh NPHUKIATHBIC 33]]a49i, B TOM YHCJIE COIMAIBHO-DKOHOMUYIECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMU MATEMATHYECKOr0 aHaJIN3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos
Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpPOHHbIe (LM (pPOBbIE)
KonTpoJbHbIe
n/n NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHOK€eCTBO IEHCTBUTEIBHBIX YACEIL.
M .P
| HOTOYJICHBI auHOHaanHeu YpaBHEHUS U 24 | https-//resh.edu.ru/
HepaBeHCTBA. CHCTEMBI TUHEHHBIX
ypaBHEHUH
) .C
) yHKIUH U Tpadukn. CtenenHas QyHKIuUs C 2 | httos://uchi.ru/
L[eJIbIM TIOKa3aTesIeM AEDSIUCALIW
3 Apudmernaeckuii KOpeHb N-0i CTETICHU. 15 | https://www.yaklass.ru/
WppatmonanbHble ypaBHEHUS
I1 !
4 okasarenbHas pyHkius. [TokasarensHbie 10 | hitps-//resh.edu.ru/
ypaBHEHUs
JI .
5 OrapHpmirecias GyHKLILA 18 | https://uchi.ru/
Jlorapudmuueckue ypaBHEHUs
T
6 PUTOHOMETPHUECKUE BBIPAXKEHUS U 2 | hitps://www.yaklass.cu/
ypaBHEHHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10 1 https://resh.edu.ru/
HenpepriBabie pynkiuu. [IponsBoanas 20 1 https://uchi.ru/
IT
9 OBTOPCHI/IC, 00o011eHue, cucTeMaTH3anus 5 5 hitps://resh.cdu.ru/
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanyecTBo yacoB
Ne HaumeHoBaHue pa3jiejioB U TeM JJiekTpoHHbIe (LU poBbIE)
KonTpoJbHbIe
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
" o
| CCJICI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 2 | httos://uchi.ru/
MIPOU3BOIHOM HEPSIHCLAE
2 [lepBooOpasHas u uHTErpai 12 1 https://www.yaklass.ru/
r 7.
3 paduKu TPUTOHOMETPUYECKUX (PYHKIIMIA 14 | https-//resh.edu.ru/
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 | httos://uchi.ru/
norapuMUYECKHe HEPABCHCTBA AEPS-IUCHLIL
5 KommnekcHbie yucna 10 1 https://www.yaklass.ru/
HatypanbHble u 1ienble uncna 10 1 https://resh.edu.ru/
CucteMbl pallMOHATIBHBIX, UPPALMOHATIBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 https://uchi.ru/
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1 https://resh.edu.ru/
9 HOBTOPGHHG, 0000111eHHEe, CHCTEMATH3AIIUS 16 ) httos://uchi.ru/
3HaHUH Attps.//uchi.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
T
n/n eMa ypora Bceero KO;TPO'HLHHe U3YYeHUs o0pa3oBaTtejibHbIE
padoThI pecypehI
[[MHOXeCTBO, Oniepaliii Ha/i MHOYKECTBAMHU
1 1 https: .yaklass.
H X cBoficTBa 04.00.203  Dttpsi/fwww.yaklass.ru/
2 Huarpammsl Ditnepa-Benna 1 05.09.2023
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO | httos://uchi.ru/
ps: .
arnmapara JiJisl pelieHus 3aaaq 06.09.2023
Parmmonansaeie unciaa. OOBIKHOBEHHBIC U
4 JECSITUUHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE 1 07.09.2023
HEPHOIUUYECKUE APOOU o
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECSITUUHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE 1 11.09.2023
HIEPHOIUYECKUE APOOU o
[Ipumenenne qpodei u MPOIEHTOB ISt
6 1 https://resh.edu.ru/
peLIeHUs TPUKJIIAIHBIX 3a/1a4 12.09.2023 DS-/TESN. CCU.TL
7 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
pELIeHUs IPUKIaJIHbIX 3a71a4 13.09.2023
2 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1
MPPALMOHAIIBHBIE YHCIIA 14.09.2023
ApudmeTndeckue oneparuu C
1 https: .yaklass.
? NEUCTBUTEILHBIMU YHCIaMU 18.09.2023 ps:/fwrwrw. yaklass.r/
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10

11

Monynb 1eCTBUTENBHOTO YUCTIA U €TI0
CBOMCTBaA
[TpuGi>xE€HHBIC BEIYMCIICHUSI, TPABHUIIA

OKPYTJICHUS, IPUKUIKA U OIICHKA pe3ysIbTaTa
BBEIUHCIICHUN

19.09.2023

20.09.2023

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

21.09.2023

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIENbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

MHorowieHsl OT OJHON EPEMEHHOM.
JleneHne MHOTO4I€Ha HAa MHOTOUJIEH C
ocratkoM. Teopema besy

MHorouseHsbI ¢ eabIMA KO3 PUITUeHTAMHU.
Teopema Buera

25.09.2023

26.09.2023

27.09.2023

28.09.2023

https://resh.edu.ru/

17

18

19

Pemenne cucrem TMHENHBIX YpaBHEHUN

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Marpuna cucTeMsl JINHEUHBIX YPaBHEHUI.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

02.10.2023

03.10.2023

04.10.2023
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20

21

Onpenenuresib MaTPUILBI 2X2, €10
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[TpuMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBbI JINHEHHBIX YPaBHEHUN

05.10.2023

09.10.2023

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

10.10.2023

https://resh.edu.ru/

23

24

25

Pemenue npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtpoisbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHUs (QYHKITUH.
B3aumuo o6patnble pyHkiu. Kommnosumms
byHKIHI

11.10.2023

12.10.2023

16.10.2023

26

27

28

29

I'paduk pyHkumn. dnemeHrapHbie
npeobpazoBanus rpadukoB QyHKUINN

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pyHkuuu. Hynmm ¢pyHkuumu.
[TpomMeXyTKH 3HaK MOCTOSTHCTBA

YérHble 1 HEUETHBIE (PYHKIIUU.
[Mepuognueckue Gpynkmuu. [TpomexyTku
MOHOTOHHOCTH (DYHKITHH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.

Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKINU Ha TPOMEXKYTKE

17.10.2023

18.10.2023

19.10.2023

23.10.2023

https://uchi.ru/

30

Jlunelinas, kBagpaTudHas U JPOOHO-
nuHenHas QyHKITIN

24.10.2023
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:‘)J'IeMeHTapHOC HCCIICO0OBAHNE U ITIOCTPOCHUEC

31 rpaduKoB 3TUX QYHKIIHN 25.10.2023
0 DNeMEeHTapHOEe UCCIIEeIOBAHUE U MTOCTPOCHHE

rpaduKoB ATUX QYHKIIHHA 26.10.2023
13 Crenens ¢ 1enbIM 1oKaszarenaeM. bunom

Herotona 06.11.2023
34 Crernens ¢ 1enbIM MokaszareiaeM. bunom

HproTona 07.11.2023
35 CrenenHast GyHKIUS C I:IaTyriaJ‘IBHBIM u https-//resh.edu.ru/

1IeJIbIM MoKa3atesaeM. E€ cBoiicTBa u rpaduk 08.11.2023
36 KonTtponpnast padora: "CrenenHas QyHKIHSL.

E€ cBoiicTBa u rpaduk” 09.11.2023
37 ApudmeTnieckuii KOpeHb HATypaTbHOM

CTEIIEHU U €ro CBOMCTBA 13.11.2023
38 ApudmeTnieckuii KOpeHb HATYPaTbHOM

CTEIIEHU U €ro CBOMCTBA 06.11.2023
39 [IpeobpazoBaHus YHCIOBBIX BHIPAKCHUH,

COJIEpXKAIINX CTEIIEHU U KOPHU 07.11.2023
40 [TpeoOpazoBaHs YHCIOBBIX BBIPAXKEHUH, hitps-//www.yaklass.ru/

COZEPKAIIMX CTENIEHN U KOPHU 08.11.2023
A1 [IpeoOpazoBaHMs YUCITOBBIX BRIPAKCHUH,

COIEPKAIIMX CTENIEHN U KOPHU 09.11.2023

HppaunonanbHble ypaBHeHNs. OCHOBHBIE
42 METO/IbI PELIEHUS UPPALMOHAIBHBIX 13.11.2023

ypaBHEHUU
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43

44

45

WppaunonanbHbie ypaBHeHUs. OCHOBHBIE
MCTOJbI PCHICHUA NPpALTUOHAIIBHBIX
YpaBHEHUU

UppanuonansHblie ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS UPPALIUOHATIBHBIX
ypaBHEHU M

PaBHOCHIIBHBIE TIEPEXO/IBI B PELLIEHUT
MPPALMOHAJIBHBIX YPaBHEHU

14.11.2023

15.11.2023

16.11.2023

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VPPALMOHAIBHBIX YPaBHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
VPPaLMOHATIbHBIX YPaBHEHUM
PaBHOCHIIBHBIE TIEPEXO/IBI B PELLIEHUT
VPPaLMOHATIbHBIX YPaBHEHUM

20.11.2023

21.11.2023

22.11.2023

49

50

51

52

CaolicTBa U rpauK KOpHSI -0l CTENEHH Kak
GyHKIIMM 00paTHOM CTENEHU C HaTypalbHbIM
noKasareiaeM

CgoiicTBa u rpaduk KOpHs n-0if cTENEeHN Kak
(byHKIMU 0OpaTHOM CTENEHH C HaTypalbHbIM
nokasaresaeM

KonTtponbhas padora: "CBolicTBa 1 rpapuk
KOpHsI n-oi cTeneHy. MppanmonanbHele
ypaBHEeHHUA"

Crenens ¢ pallMOHAIBHBIM [10OKAa3aTeIeM U €€
CBOMCTBA

23.11.2023

27.11.2023

28.11.2023

29.11.2023

https://resh.edu.ru/

53

Crenens ¢ pallMOHAIBHBIM IOKAa3aTeIeM U e€
CBOICTBa

30.11.2023
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CreneHsb ¢ palrOHAIBHBIM IIOKAa3aTCJICM U eé

54

CBOMCTBA 04.12.2023
55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U

rpaduk 05.12.2023

Hcnonp3oBanue rpaduka QyHKIUH 115
56 .

pellIeHus] ypaBHEHUI 06.12.2023

Hcnonb3oBanue rpaduka GyHKIMN AJIs
57 .

pelieHns ypaBHEHUH 07.12.2023
53 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

METO/1bl PELICHUS] IOKA3aTEIbHbBIX YPaBHEHUI 11.12.2023
59 [loka3arenbHble ypaBHEeHUs. OCHOBHbIE

METO/IbI PEIICHHS I0KA3aTEIbHbBIX YPAaBHEHUI 12.12.2023
60 [ToxazarenbHble ypaBHEHUS. OCHOBHBIE

METO/BbI PEIICHUS IOKA3aTEIbHbIX YPAaBHEHUN 13.12.2023
61 KonrponsHas pabora: "[lokazarenbHast httos://uchi.ru/

¢ynkuus. [TokazarenbHble ypaBHeHUs" 14.12.2023 .
62 Jlorapudm yucmna. CoiicTBa jgorapudma 18.12.2023
63 Jlorapudm uyncna. CoiicTBa jJorapudpma 19.12.2003
64 Jlorapudm uymncna. CoiicTBa jJorapudpma 20.12.2003
65 JecsTuunble ¥ HaTypaJlbHbIE JIOTapU(PMBI 21.12.2023
66 JlecaTuuHbIE U HATypaJIbHBIE JTOTapH(PMBbI 75.12.2023
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[IpeoOpa3zoBanue BbIpaX)eHHI, ComepKaLUX

67 norapudmsl 26.12.2023
68 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLIUX

sorapuhMbl 27.12.2023
69 [Ipeobpa3oBanue BbIpaXkeHU, coaepKaluX

norapudmbl 28.12.2023
70 Jlorapugmuueckas pyHKus, €€ CBONUCTBA U

rpaduk 08.01.2024
71 Jlorapugmuueckas pyHKus, €€ CBONUCTBA U

rpaduk 09.01.2024
7 Hcnons3oBanue rpaduka QyHKINH 115

pELICHHS YpaBHEHUI 10.01.2024
73 Hcnonp3oBaHue rpav(bI/IKa byHKUMN 1715 hitps-//resh.edu.ru/

peLIeHUs] YpaBHEHUI 11.01.2024

Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE
74 ;4;;(3)1;{[:; E;mem/m JorapupMHUUECKUX 15.01.2004

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/IbI p?meHHs[ JorapuPpMUUECKUX 16.01.2004

YpaBHEHUI

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 ;4;;:11{1:; E;HIGHHSI JorapupMUUECKUX 17.01.2004
77 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUT

JOrapupMHUUECKUX YpaBHEHUI 18.01.2024
73 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT

JOTapu(pMHUECKUX YpaBHEHUI 22.01.2024
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Kontpoinbnas padota: "Jlorapudpmuueckas

79

¢ynkuus. Jlorapupmudeckne ypaBHeHUS" 23.01.2024
20 CuHyc, KOCHHYC, TAHI'€HC U KOTaHI€HC

YHCIIOBOT'O apTryMEHTa 24.01.2024
81 Cunyc, KOCHHYC, TAHT'€HC M KOTAaHT€HC

YHCIIOBOI'O ApTyMEHTA 25.01.2024
2 ApPKCHHYC, apKKOCHHYC U apKTaHI'€HC

YHCIIOBOT'O ApTyMEHTA 29.01.2024
23 ApPKCHHYC, apKKOCHHYC U apKTaHI'€HC

YUCJIOBOr'0 apryMeHTa 30.01.2024

Tpuronomerpudeckas OKpy>KHOCTb,
84 OTIpeieIeHne TPUTOHOMETPHUECKUX (DyHKITHIA 31.01.2024

YHCIIOBOTO apTyMEHTa

Tpuronomerpudeckast OKpy>KHOCTb,
85 orpezieieHue TPUTOHOMETPUUECKUX (QYyHKIIUI 01.02.2004

YHCIIOBOTO apTyMEHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 05.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 06.02.2004
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 07.02.2004
89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 08.02.2024
90 [IpeobpazoBaHre TPUTOHOMETPUYECKUX

BBIPKECHUI 12.02.2024
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[IpeobpazoBaHre TPUTOHOMETPUUYECKUX

91
BBIPAKEHUI 13.02.2024
9 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPAXKEHUI 14.02.2024
[IpeobpazoBanue TPUTOHOMETPUUECKUX )
93 https://uchi.
BBIPAXEHUI 15.02.2024 st s
4 N
9 Pemienne TpuroHoMeTpHUUECKUX YpaBHEHUI 19.02.2024
95 Pemienne TpuroHoMeTpHUUECKUX YpaBHEHUI £0.02.2024
96 Pemenne TpuroHoMeTpuuECcKUX ypaBHEHUI 21.02.2024
7 5 : .edu.
9 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN 22 02.2004 https://resh.edu.ru/
P .
98 €IIEHNE TPUTOHOMETPUUYECKUX YPABHEHHUN 26.02.2004
P .
99 eIIeHNEe TPUTOHOMETPUUYECKUX YPABHEHUM 27 02.2024
1 P i
00 €IIEHNE TPUTOHOMETPUUECKUX YPABHEHUN 78.02.2004
KonTponbnas pabota: "Tpuronomerpuyeckue
101
0 BLIpa)KeHI/D'I' Y TPUTOHOMETPUYECKUE 70.02.2024
yYpaBHEHHS
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
102 . M
0 ocjienoBareiibHocTel. Meton 04.03.2024

MaTeMaTHIeCKOH HHAYKIOUA
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MOHOTOHHEIE U OIrpaHUYCHHBIC

1 N https: .yaklass.
03 nocJieIoBaTeabHOCTH. VicTopus ananuza 05.03.2024 ttps://www.yaklass.ru/
0OECKOHEYHO MaJIbIX
104 Apudmerrdeckast mporpeccust 06.03.2024
1 r
05 €OMETpUUECKasi MPOrPeCCHst 07.03.2024
beckoneyHo yObIBaromiasi reoMeTpruIecKas
106
Iporpeccus 11.03.2024
CymMma 6eckoHeuHO yObIBaroIei
107 .
reOMETPUUYECKON TPOrpeccuu 12.03.2024
108 JIMHENHBIN ¥ SKCIOHEHUMAIIBHBIN POCT.
Uucino e. @opmyJia CI0KHBIX TPOLIEHTOB 13.03.2024
109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Hucno e. DopMmyiia CI0KHBIX POLEHTOB 14.03.2024
Hcnonp30BaHnEe IPOrPECCUU [T PELLICHHUS
110
peabHBIX 3aJ1a4 IMPUKIAJIHOIO XapaKrepa 18.03.2024
11 KonTponsnas pabora: "[locnenoBarensHocTu
u porpeccun’ 19.03.2024
112 HenpepriBHble GyHKIIMU 1 UX CBOWMCTBA 20.03.2024
113 Touka pa3pbiBa. ACUMITOTHI TpadUKOB
byHKIHI 21.03.2024
114 CaoiicTBa QyHKIIUI HETIPEPHIBHBIX Ha
OTpe3Ke 03.04.2024
CoiicTBa (hyHKIMI HETPEPHIBHBIX HA
115 https://resh.edu.ru/
oTpesKke 04.042024 - RAEECRI
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116

MGTOI[ HUHTCPBAJIOB IJIA PEIICHUA HEPABCHCTB

08.04.2024
117 Meto MHTEpPBaJIOB JJIsl PEIICHUSI HEPABEHCTB 09.04.2024
118 Meron UHTEPBAJIOB VISl PELICHUS HEPABEHCTB
10.04.2024
119 [TprMeHeHHEe CBONCTB HEMIPEPBHIBHBIX
(GyHKUIMN 1715 pelieHus 3a1a4 11.04.2024
120 [TpruMeHeHnEe CBOHCTB HEMIPEPBIBHBIX
byHKIM 1715 pereHust 3a1a4 15.04.2024
121 II
epBasi ¥ BTOpasi IPOU3BOIHBIC (PYHKIIUU 16.04.2004
122 Omnpenenenne, reOMETPUIECKUI CMBICIT
MIPOU3BOJHOMN 17.04.2024
123 Onpenenenue, GU3NIECKUN CMbICIT
MIPOU3BOJHOMN 18.04.2024
124 VYpaBHeHMEe KacaTeabHON K rpaduky
byHKIMHA 22.04.2024
125 VYpaBHeHUe KacaTelbHON K TpaQuKy
byHKIIU 23.04.2024
126 II 7
POU3BOHBIE ATEMEHTAPHBIX (DYHKITHIA 24.04.2004
127 IT i
POU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIIHHA 25.04.2004
128 [IpousBonHas CyMMBbl, IPOU3BEACHMS,
YaCTHOTO ¥ KOMITO3UIIUU (HYyHKITUH 02.05.2024
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HpOI/ISBOI[HaH CYMMEI, ITPOU3BCACHUS,

129 YaCTHOTO ¥ KOMITO3HUIIUU (HYyHKITUH ! 06.05.2024
130 [Ipon3BoHAS CyMMBI, TPOU3BEICHHUSI, |

YaCTHOTO M KOMIO3UIIUU (PYHKITUI 07.05.2024
131 KonTtponsnas padora: "[IponszBoanas” 1 1 08.05.2024
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS |

3HaHui: "YpapHeHus" 13.05.2024
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A |

3HaHui: "OyHknun" 14.05.2024
134 Wrorosas koHTpoJsibHAsA paboTa 1 1 15.05.2024  https://uchi.ru/
135 HroroBast KoHTpoIbHAs paboTa 1 1 16.05.2024
136 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS |

3HAHHH 20.05.2024

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHalln3a, reoMeTpusi. Anredpa u
Havaya Marematudeckoro ananusa, 10 kimacc/ Komsrun FO.M., TkaueBa M.B., ®enoposa
H.E. u npyrue, AkimmonepHoe o0miectBo «M3maarenbpctBo «IIpocBemennes

Anrebpa u Havasia MaTeMaTudeckoro ananusa. 10-11 kimaccel. (6a30BbIM U yIITyOJICHHBIN

ypoBHH) - AnmumoB A.I11., Komsirun FO.M. u np.

METOJAUYECKUE MATEPHUAJIbI JIS1 YYUTEJISL
Anrebpa n Havana MmaremaTrueckoro aHanu3za. 10-11 xmaccel. (6a30BbIi 1 yriTyOIeHHBIH

ypoBHH) - Anumos A 1., Konsarun F0.M. u ap.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET

https://uchi.ru/

http://stratum.ac.ru/ru/education/

https://ibls.one/

https://www.yaklass.ru/

https://resh.ru
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