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HOACHUTEJIbBHAA 3AIIMCKA

VYueOublli Kypc «Anredpa W Hadaja MaTeMaTUYeCKOTO aHAIM3a» SIBISIETCS
OJHUM W3 HauOoJiee 3HAYUMBIX B IMPOrpaMMe CPEeaHEro oOIero oopazoBaHws,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CTIeYNBACT UHCTPYMEHTAIbHYIO 0a3y it
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, @ C APYrO CTOPOHBI, GOPMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE 00YJaronMXcsi Ha YpOBHE, HE0OXO0JUMOM
JUTE OCBOEHUS MH(OPMATUKH, OOIIIECTBO3HAHUS, HICTOPHUH, CJIOBECHOCTH M JPYTHX
nucuuiuimH. B pamkax JgaHHOro ydyeOHOro kKypca oOydarolIuecs OBIIAJIEBAIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTopas (OpMYIHPYeT CBOH
JOCTIKEHUS B MAaTEMAaTUIECKOU (hopme.

YueOHbIl Kypc anreOpbl U Hauajdl MAaTeMaTHYeCKOTO aHalM3a 3aKjaJbIBacT
OCHOBY JJI1 YCTEIIHOTO OBJAJCHHUS 3aKOHAMU (U3UKHA, XUMHUH, OWOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHACHLIUHN pa3BUTHS SKOHOMUKH U OOILIECTBEHHOM XKU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BaTh UX IS JajbHEWIIero oOpa3oBaHUs U B
NOBCEAHEBHOM Xn3HU. B TO ke Bpems oBiajgeHue aOCTPaKTHBIMU U JIO THYECKU
CTPOTUMHU KOHCTPYKUMSIMHU anreOpbl M MareMarudecKoro aHajau3a pa3BHUBAET
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATb MCTUHHOCTH, J0Ka3bIBaTh
YTBEPKIIEHUS C MOMOUIbIO UHAYKIIMU U PACCYXIATh E€AyKTUBHO, UCIOJIb30BaTh
00001IeHne W KOHKpEeTH3alfio, a0CTparupoBaHWE U aHAIOTHIO, (opMUpyeT
KpPEaTuBHOE U KPUTHYECKOE MBILIICHHE.

B xome m3ydenus yueOHOTO Kypca «Anredpa ¥ Hadajga MaTeMaTH4deCKOro
aHanM3a» OOydarolMecs MOJY4aroT HOBBIM OMBIT PELCHUs NMPUKIAJAHBIX 3a]ad,
CaMOCTOSATEIBHOIO MOCTPOCHUS MaTEMAaTUYECKUX MOJENEH peabHbIX CUTyaluH,
UHTEpPOpETAllMd  [OJyYEHHBIX  PEIICHUH, 3HAKOMATCS C  [pUMEpaMH
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TMpUpPOJE, HAayKe U HUCKYCCTBE, C
BBIIAIOIIMMHUCS MaTEMaTUYECKUMU OTKPBITUSMHU U UX aBTOPaMHU.

YuebHblil Kypc 00JagaeT 3HAYUTEIbHBIM BOCIHUTATEILHBIM MOTEHIIHATIOM,
KOTOPBIM pealm3yeTcss Kak 4epe3 Yy4eOHbId Marepuan, CHOCOOCTBYIOLIMIA
(GbopMHPOBaHUIO HAYYHOTO MHUPOBO33PEHUS, TAK U uepe3 crneuupuky yueOHOH
NeSTeNbHOCTH, TpeOyromeil MNpoJODKUTENbHOM KOHIEHTpAllMd  BHUMAHUS,
CaMOCTOSATEIbHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 32 IOJTy4E€HHBIN PE3yIIbTaT.

B ocHoBe MeToauKK 00yueHus anredpe 1 HauajiaM MaTeMaTndecKoro aHan3a
JEKUT eI TeIbHOCTHBIN MPUHITUI 00YUCHUS.

B ctpykType yuebHoro Kypca « Anredpa u Hagajia MaTeMaTHIeCKOTO aHATIM3 &)
BBIJICTICHBI ~ CIICAYIONIME COJIepIKATeIbHO-MEeTOANUeckue auHuu: «Yucma u
BbIUHCIICHUs», «DyHKIMKU U Tpadukn», « YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTHYecKoro aHaim3a», «MHOXecTBa U JIOTMKa». Bce OCHOBHbBIC
COJIEpPKATENbHO-METOUYECKIE JIMHUM HW3YYalOTCsl Ha TPOTHKEHHH JABYX JIET



oOyJeHHs Ha YpOBHE CpeHEro 0011ero 00pa30oBaHUs, €CTECTBEHHO JOTIOHSS IPYyT
Jpyra 1 OCTETIEHHO HACKIIIAsCh HOBBIMHU TEMaMH U pasjaenamu. JlaHHbIN yaeOHbII
KypC SIBJSIETCSI MHTETPATHUBHBIM, TOCKOJBKY OOBEIUHSAET B cebe coJepKaHue
HECKOJIbKUX MaTeMaTHUeCKUX AUCIUIUIMH, TAaKUX Kak aiareopa, TPUrOHOMETpHS,
MAaTEMAaTUYECKUM aHAIIA3, TEOPUS MHOKECTB, MAaTEMATHYE€C Kast JOTUKA U apyrue. [1o
Mepe TOTO Kak 00y4arolupecs OBJIaI€BAIOT BCE 00Jiee MMPOKUM MaTeMaTHUECKUM
anmnaparoM, y HUX MOCJeA0BaTeIbHO (OPMUPYETCS U COBEPUICHCTBYETCSI YMEHUE
CTPOUTh MATEMaTHYECKYI0 MOJICNIb PEAIbHON CHUTyallMd, MNPUMEHSTh 3HAHUS,
NOJIyYEHHBbIE TPU HM3YYEHHU YYEOHOro Kypca, ISl PELIEHHUsS CaMOCTOSITEIbHO
c(hopMyIMpOBaHHON MaTeMaTUYECKOM 3a/auu, a 3aTeéM HHTEPIPETUPOBATH CBOM
OTBET.

CopnepxarenbHO-METOINYECKas TMHUA «YHCna UM BBIYUCIICHUSD) 3aBEPILIACT
(hopMupOBaHUE HABBIKOB UCIOIb30BaHMsI JEHCTBUTEIBLHBIX YUCEN, KOTOPOE ObLIO
HAYaTo Ha YpOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpennero oo1ero
oOpa3oBaHusi 0co0O€ BHUMaHHME yAeIsAeTCd  (POPMHUPOBAHHMIO  HABBIKOB
palMOHAIBHBIX BBIYMCICHUM, BKIIOYAIONIMX B CE€0sl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucHu 4uciIa, YMEHUE JieJlaTh MNPUKUIKY, BBITOJIHATH MPUOIIMKEHHBIE
BBIYUCJICHUS, OIIEHUBATh YUCJIOBBIC BBIPAKEHUS, paboTaTh ¢ MareMaTUYeCKUMU
KOHCTaHTaMH. 3HAaKOMble OOYYalOIIMMCS MHOXECTBA HATYPaJbHbBIX, LEIbIX,
pallMOHAIBHBIX W JICUCTBUTENBHBIX YHCEI JOIOJHSAKOTCS MHOXECTBOM
KOMIUIEKCHBIX YHCel. B KaxaoM M3 3THX MHOXECTB pPacCMaTpHUBaOTCA
CBOWMCTBEHHbIE €My cCleuuM(pUYecKre 3aladyd W Olepaluu: JeJIeHUEe Halelo,
ONEpUPOBAHME OCTATKAMU HA MHOYECTBE LIEJIbIX YHCEN, 0CcoOble CBOMCTBA
palMOHALHBIX U UPPALMOHATBHBIX YUCEN, apU(PMETUYECKHUE OTIEpaLIiH, a TaKXKe
U3BJICUCHUE KOPHS HAaTypalbHOM CTENEHH HAa MHOKECTBE KOMIUIEKCHBIX UYHCEIL
brarogaps mocliieqoBaTelbHOMY PAacUIMPEHHUIO KPYyra HMCIOJIb3YEMBIX YHUCEN W
3HAKOMCTBY C BO3MOXHOCTAMH UX MPUMEHEHUS I PEUICHUSI pa3JIMYHbIX 3a/1a4
dbopmupyeTcsi IpeicTaBICHUE O €IUHCTBE MAaTEeMATUKU KaK HaykKd W €€ poJd B
MOCTPOCHUM MOJIENEN pPeaTbHOr0 MHUpPA, IIMPOKO HCIOJB3YIOTCA 000O0IIEHHE U
KOHKPETU3aLIHS.

JIvana «YpaBHEHHS W HEPABEHCTBA» PEATM3YETCS HA MPOTSKEHUU BCErO
o0ydeHHs Ha YPOBHE CpeaHero oO0mero oOpa3oBaHMs, MOCKOJBKY B KakKIOM
paznene IlporpaMmsl MPEayCMOTPEHO PEUIEHHE COOTBETCTBYIOIIMX 3anady. B
pe3yibTare OOydaromumecss OBJAJEBAIOT PA3IMYHBIMU METOJAMU  PELICHHUS
pallMOHATBHBIX, HPPAIMOHATIBHBIX, IIOKAa3aTeNbHBIX, JIOTAPUOMHUUECKUX M
TPUTOHOMETPUYECKUX YPABHEHUW, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
colepxanmx mnapaMmerpbl. lloilydueHHbIE yMEHUS IIUPOKO HMCIOJIb3YIOTCS IPHU
UCCIIEIOBAaHUM (PYHKIIMH C MOMOIIHIO0 IPOU3BOJIHOM, MPU PEIICHUN MPUKIATHBIX
3a/1a4 ¥ 3a7a4 Ha HAXOXKJECHUE HAaUOOJIBIINX U HAUMEHBIINX 3HAYECHUN (PYHKIIUH.



JlaHHasi copep xarenbHasi IMHUSA BKIIIOYaeT B ce0s Takke (HopMUpPOBAHUE YMEHUI
BBIMIOJHATH  pacy€rel 1mo  (QopmynaM, npeoOpa3oBaHHUS pPalUOHAIBHBIX,
UPPALMOHATIGHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKXKE BBIPAKECHUH,
CoJiepXKallMX CTeNeHu u Jorapudmel. braromaps u3ydeHUIO anredpanyeckoro
MaTepuaia MpOUCXOINUT JAJIbHENIIIEE pa3BUTHE AITOPUTMHUYECKOTO M a0CTPAKTHOIO
MBIIUIEHHUST 00y4aronmxcsi, (GOPMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PaCCyKICHMU,
paboThl C CHMBOJIHBIMH (pOopMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHUCUMOCTEN B BUJI€ PaBEHCTB M HEpaBeHCTB. AnreOpa npesiaraet 3ppekTuBHbIe
UHCTPYMEHTBHI I pEIICHUsS NPAKTUYECKUX U ECTECTBEHHO-HAyYHBIX 3ajad,
HarJsiJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToIu4Yeckass JMHUS «DyHKIUM U TpaduKW» TECHO
NEpPEeIIeTaeTcsl ¢ JPYTUMH JIMHUSIMH Y4E€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33J1a€T MOCJIEeI0BATENbHOCTh U3YUeHHs MaTepuaia. M3ydeHne cTeneHHow,
NoKa3areinbHOM, Jorapu(pMUIECKOM U TPUT OHOMETPUUECKUX (PYHKIIMH, UX CBOUCTB
U IpapuKoB, UCIOJIb30BaHUE (DYHKIUI JJIsl pEHICHUs 3a7a4d U3 APYrux y4eOHbIX
NPEIMETOB U PEATbHOM JKU3HU TECHO CBSI3aHO KaK C MAaTEMATUYECKUM aHAIIU30M,
TaK M C PELICHUEM ypaBHEHUN W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHHE
yaensiercs: (POpMUPOBAHHUIO YMEHUSI BBIpaXKaTh POpMYyIaMu 3aBUCHUMOCTH MEXKITY
Pa3IMYHBIMU BEJMYMHAMM, HCCJEI0BATh IMOJY4YEHHbIE (DYHKIUU, CTPOUTH HX
rpadguku. Marepuan 3Toi coaep>KarenbHOM JMHUN HALIEJIEH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, MO3BOJISIIOLIMX BBIPaXKaTh 3aBUCUMOCTH MEX/]Ty BEIMYMHAMMU B P a3JTUUHON
dbopMe: aHamUTUUECKOH, rpaduueckol u cioBecHOU. Ero uzyuenue crocoOCcTByer
Pa3BUTHUIO ITOPUTMHUYECKOTO MBILIUIEHUS,, CHOCOOHOCTH K OOOOIIEHHIO H
KOHKPETHU3alll1, UCTI0JIb30BaHUIO aHAJIOTUH.

ConepxarenbHast nuHus «Hayana mareMaTHuecKOTO aHalInM3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTh KPYT KaKk MaTeMaTUYECKHUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYMHBIX O0y4YalOIMMCS, TaK KaK y HUX TOSBISIETCS BO3MOYKHOCTb CTPOUTH
rpaduKd CJIOXKHBIX (YHKIUNA, ONPEACIATh WX HauOOJbIINE W HAWMMEHBIIHE
3HAYEHUS, BBIYUCIATH TUIOMIAAA UTYp U 0O0BEMBI TENl, HAXOAUTh CKOPOCTH U
yCKOpeHHusi mpoiieccoB. JlaHHas cojep)karenbHas JMHUAS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHMSI MaTeMaTHUYECKUX MOJENed pealbHbIX CHUTYyaluH,
MO3BOJIAET HAXOAUTh HAMJTYYIIIee PEIlICHUE B MPUKIIAJHBIX, B TOM YUCJIE COLIMATIHLHO-
HKOHOMHUYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBaMH MaTEMaTHUYECKOTO aHaIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMAIHHO -JIOTHUYECKOTO M KPEaTHBHOTO
MBIIUICHUS, (POPMHUPOBAHMUIO YMEHUW pAacMO3HABaTh IMPOSBICHUS 3aKOHOB
MaTeMAaTUKU B HAyKe, TEXHUKE U HCKyccTBE. OOyUaromuecs y3HatoT O BbIIAIOIIMXCS
pe3yibTarax, MOJYyYEHHBIX B XOJI€ Pa3BUTHS MAaTEMaTHKH KaK Hayku, U 00 uX
aBTOpax.



ConepxarenpbHO-MeToqu4ecKas TUHHsST « MHOYKECTBa M JIOTHKa» BKJIIOYACT B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTU4ecKOM JIOTHKH. TeopeTuko-
MHOKECTBEHHBIC MPEICTABJICHUS MPOHMU3BIBAIOT BECh KYPC IMKOJIHHON MaTeMaTHUKU
U TpearaloT HanOosee YHUBEpPCAIbHBIA S3BIK, 0OBEIUHSIOUMNA BCE pa3jieibl
MaTeMaTUKu U € TPWIOKECHUH, OHHM CBSI3BIBAIOT Pa3HbIE MaTeMaTU4YeCKHE
TUCUUIUIMHBL U WX TPWIOXKEHHs B eauHoe 1enoe. [lostomy BaxHO nmath
BO3MOXHOCTh OOydJaroIeMycsi MOHMMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTuKu U UCIOJIb30BaTh €r0 I BBIPAXKCHUS CBOUX MBICIICHL
JlpyruM BaXHBIM TPHU3HAKOM MAaTEMaTHKH KakK HAayKd CJEeIyeT NpU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAHUM U CJIEIOBAHUE OMPEACIEHHBIM
npaBWjiaM  TOCTPOCHUS  JOKA3arelbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTeMaTHYeCKOW JIOTUKUA CIIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4Jaronmxcsi, H03BOJISIET UM CTPOUTH CBOU PACCYKECHUSI HA OCHOBE JIOTUYECKUX
npaBwi, GOPMHUPYET HABBIKK KPUTUIECKOTO MBIIIIICHUS.

B yueOHOM Kypce «AireOpa W Hadaja MaTeMaTUYECKOr0 aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MareMaTHUYE€CKOTO MOJIEIUPOBAaHMSI, KOTOPHIE MPU3BaHbI
Croco0CTBOBaTh (POPMHUPOBAHHMIO HABBIKOB IOCTPOEHUS MOJENEH peaTbHbIX
CUTyallui, MCCJIENOBAHUS 3TUX MOJENe C MOMONIbIO amnmapara ainreopbl u
MaTeMAaTUYECKOTO aHallM3a, MHTEPIIpPETAlluy MOJYYEHHbIX pe3ylbTaTroB. Takue
3aJ1aHus BIUIETEHBI B KaX/IbI U3 pa3/1€10B IPOrpaMMbl, IOCKOJIbKY BECh MaTepUal
y4e0HOT0 Kypca IIMPOKO MCIOIb3YETCs AJI PelleHUs] NPUKIaaHbIX 3aaa4. [Ipu
pElIeHNH  pealbHbIX  NPaKTHUECKUX  3a7ad  oOydaroluecs  pa3BUBAIOT
HA0JII0/IaTeNIbHOCTh, YMEHUE HaXOJAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAIOTHI0, 0000m@arh W  KOHKPETHU3WPOBaTh MpoOJiemy.
JesTenbHOCTh MO  (POPMHUPOBAHMIO HABBIKOB PELICHUS MPUKIAIHBIX 3a]1a4
OpraHu3yeTcs B IPOIlecCe U3YUYEeHUs BCEX TeM yueOHOT0 Kypca « Anredpa 1 Havasa
MaTeMaTUYECKOT0 aHATIN3a.

Ha wu3yuenue yueOHOro Kypca «AireOpa W Hayaja MaTeMaTH4eCKOro
aHamm3a» otBoautcs 272 vaca: B 10 ximacce — 136 yacoB (4 daca B Henemo), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIIO).



COAEP>KAHUE OBbYYEHUA
10 KJIACC

YucJia 1 BbIYHCJICHUA

Paunonanbsbie yncia. OOBIKHOBEHHBIE M JECATUUHBIE NPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoanueckue npoou. [lpumenenne apoOelt W MPOLIEHTOB I
pELICHNs] TPUKIIAJHBIX 33]1a4 U3 PA3JIMYHBIX OTPACJICH 3HAHUN U PEATbHOU )KU3HU.

[eiicTBuTenpHple 4Yuciia. PanuoHanbHblE W HMpPpAUMOHAIBHBIE YHUCIIA.
Apudmernueckue omepanuu ¢ JACHCTBUTENBHBIMU  4YUCIaMU.  Moaynb
JENCTBUTENILHOTO YHCIIa U €ro cBOoMCTBA. [IpubOmKEHHbIE BBIUUCIICHUS, ITPaBUIIa
OKPYTJICHUS, IPUKUAKA U OLICHKA PE3YJIbTaTa BEIYMCICHUM.

Crenenp ¢ nempiM  mnokasareneM. buHom Herootona. Hcnoabs3oBanue
noAXoAs1el (OpMBbI 3aUCH JEHCTBUTEIILHBIX YUCEI ISl PEIICHUS] TPaKTHYECKUX
3a/1a4 ¥ NPEJICTABJICHUS JaHHBIX.

ApudmMeTnuecKkuil KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHbp C palMOHAIBHBIM IIOKa3aTesieM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTENILHBIM ITIOKA3aTEIIEM.

Jlorapudm uyucna. CpolicTBa norapudma. JlecsTUUHBIE W HaTypajbHBIE
JgorapuMsl.

CuHyc, KOCHHYC, TaHT'€HC, KOTAaHI€HC YHCJIOBOTO aprymeHTa. ApPKCHHYC,
ApPKKOCHHYC M apKTAHI€HC YUCJIOBOT'O apTyMEHTA.

YpaBHeHMs U HEPaBEHCTBA

ToxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUSI M YpaBHEHUA-CIEACTBUs. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.

OCHOBHBIE€ METO/IbI PELICHUSI LIEBIX U IPOOHO-PAlMOHAILHBIX YPaBHEHUHN U
HEPAaBEHCTB. MHOrOWwIeHbl OT OJHOW NEPEMEHHOM. JleneHue MHOrousjieHa Ha
MHOTOUJIEH ¢ OcTaTkoM. Teopema bezy. MHoTrouIeHbI ¢ 1ebIMU KO3 (D puiineHTamm.
Teopema Buera.

[IpeoOpazoBaHms YUCIOBBIX BRIPAKEHUMN, COIEPIKAIIMX CTENEHU U KOPHHU.

HNppanuoHanbHbie ypaBHEHUSL. OcHOBHbIE METOAbI peleHus
UPPalOHAIbHBIX YPABHEHUM.

[TokazarenpHble ypaBHEHUS. OCHOBHBIE METOJbI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHUI.

[IpeoOpazoBaHue BEIpKEHHIA, COIEPIKAIINX JIOTapU(DMBI.

Jlorapudmuueckue  ypaBHEHUS. OCHOBHBIE ~ METOABI  pEIICHUS
JorapuMUIECKUX ypaBHEHHI.

OcHoBHEBIE TPUTOHOMETPUIECKHE (hopMYyIIHL. [IpeobpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHHM. PelieHne TpuroHoMeTpuIeCKMUX ypaBHECHHM.



Pemenne cucrteM JMHEWHBIX YpaBHEHMW. Marpuna CHCTEMBI JIMHEMHBIX
ypaBHeHU#. OnpeaemTeNb MaTpUIIbl 2X2, €ro reOMETPUY €CKUM CMBICI M CBOMCTRA,
BBIUHCJICHUE €r0 3HAYEHMsI, IPUMEHEHNUE ONPENEIUTENS I PELIECHHUS] CUCTEMBI
JVUHEVHBIX YypaBHEHUU. PelleHue MNpUKIagHBIX 3a1ad C IOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHUU. VcciieqoBanne noCTpOEHHOM MOIENN C TIOMOIIBIO MATPHLL
Y OIIPEIEIUTENCH.

[locTpoeHne MareMarnyecKuX MOJEIEH PEATbHOM CUTyallud C IOMOILBIO
YpaBHEHUN W HEpaBeHCTB. [IprMeHEHHE ypaBHEHMN W HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 33]1a4 U 331a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U PeaibHOM KU3HU.

D YHKIUU U TPaPUKH

@OyHkMsA, cnocoObl 3agaHus (QyHKUMHU. B3auMHO oOpaTHble (PYHKIHU.
Komnozunusa ¢ynxuuit. I'padpuk  ¢GyHKuMH. DaeMeHTapHble NpeoOpazoBaHUs
rpapuKoB PyHKIUH.

OO6nactp omnpeneneHus ¥ MHOXKECTBO 3HaueHui ¢yHkiuu. Hymn Qynkuumu.
[IpomexyTku 3HaKonOCTOAHCTBA. YETHBIE U HEUETHBIE (yHKIMU. [lepuoanyeckue
¢byakuun. IIpoMexxyTku MOHOTOHHOCTH (PyHKIMU. MakCHUMyMbl U1 MHUHUMYMBI
¢byukumn. Hanbouibiiiee 1 HauMeHbI1ee 3HaYE€HUS (PYHKIIUN HA POMEKYTKE.

Jlunelinas, kBaapaTuuHas U JPOOHO-TMHEHHAs (YHKIMU. DJIEMEHTapHOE
UCCJIEIOBAHUE U TTOCTPOEHUE UX TPAPUKOB.

CrenenHast pyHKUMSI C HaTypaJbHBIM U LEJIBIM MoKa3ateneMm. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0# cTeneHn Kak (GyHKIUU 0O0paTHOM CTENeHU
C HaTypaJIbHBIM [TOKA3aTEIIEM.

[lokazarenbHas u Jorapudmuyueckas PyHKIHMHU, UX CBOMCTBA U TpaUKu.
Hcnonb3oBanne rpa@ukoB GyHKIUM 1JIs peleHUs ypaBHEHUIA.

TpuroHomerpuyeckass OKpPYXKHOCTb, OIPEAECICHHE TPUTOHOMETPHUYECKUX
(GYHKIMI YUCIIOBOTO apTyMEHTA.

QOYHKIUOHATBHBIE 3aBUCHUMOCTH B PEANBHBIX NPOLECCAX M  SBJICHUAX.
['paduku peasbHBIX 3aBUCUMOCTEN.

Ha4vaJsia MaTeMaTH4eCKOro aHAJIM32

ITociemoBaTenprHOCTH, cHOCOOBI 3aMaHus IIOCJEAOoBaTeNbHOCTEH. Merton
MaTeMaTU4eCKO MHIYKIMA. MOHOTOHHBIE M OTPAHUYEHHBIE [10CJIE0BATEIbHOCTH.
HcTopusi BOSHUKHOBEHHUSI MaTEMaTUYECKOTO aHalM3a Kak aHaju3a OeCKOHEYHO
MaJibIX.

Apudmernueckas ¥ reoMeTpuyeckas nporpeccuu. beckoneuHo yobiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBaIOIIEH reOMeTpUUeCKOn
nporpeccur. JINHEMHBIA U SKCITIOHEHIUATbHBIN POCT. Unciio e. @opmyiia CI0KHBIX
OpOLEHTOB. lCronb30BaHHE MPOTPECCHM Ul PELICHHMsS pEwIbHBIX 3a7ad
MPUKIIAAHOTO XapakTepa.



HenpepbiBHble QyHKIMM W uX cBoMcTBa. Touku paspbiBa. ACUMOTOTSHI
rpapukoB ¢yHkmii. CBoiicTBa (QyHKIMH HEMPEPHIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB [JIsl pEIIEHUs] HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
byHKIMI 1715 pelieHus 3aay.

[lepBas u BTOpas npousBoaHbIe PyHKIMH. OnpeneneHue, reOMETPUIECKH U
(bu3nueCcKuil CMBICI POU3BOJHON. Y paBHEHHUE KacaTelNbHOM K rpaduKy QyHKIUU.

[lpousBoansle  sneMeHTapHBIX  (QyHKIMiAe.  [IpowsBomHas  cymMBl,
NPOU3BEACHUS, YACTHOTO M KOMITO3UIMU (DYHKIIUH.

MHo:xecTBa ¥ JIOTHKA

MHoKecTBO, OIepaluuy HaJ MHOKECTBAMU M HMX CBOWMCTBA. J(marpamMmel
Oilepa—Benna. llpumeHeHne  TEOPETMKO-MHOKECTBEHHOI'O —anmapara  JJi
ONMCAHUs PEATbHBIX IMPOLECCOB M SABJICHUM, MPU PEHICHUWU 3a7ad U3 JPYrux
y4€OHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMarnyecKOro 0ObEKTa, CIIEICTBUE,
JI0Ka3aTeNnbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KJIACC

Yucua v BbIYUCICHUA

Harypanbubie u nensie yncina. IlpyuMeHeHne npu3HakoB AEIMMOCTHU LEbIX
qyucesn, HauOonbpmii ooumwii gemurens (namee — HOJ[) u HammeHbliniee oOriee
kparHoe (manee — HOK), ocTarkoB o Mmoysmo, anropurma EBkiuaa Jiiist pemeHus
3a/1a4 B LEJbIX YHCIIaX.

KommuiekcHble yuncna. Anredpanueckas M TPUTOHOMETpHUUYecKas (HOpPMBI
3aliCcy KOMIUIEKCHOTO uMcia. Apudmernyeckue omnepanuud ¢ KOMIUIEKCHBIMU
yuciaamMu. M3o0paxkeHne KOMIUIEKCHBIX YMCENl Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn U3 KOMIUIEKCHOTO yucia. [IpuMenenue
KOMILJIEKCHBIX YHMCE JIJIs pelieHns (PU3NYECKUX U TEOMETPUUECKUX 3a7au.

YpaBHeHMS U HEPAaBEHCTBA

CucTtema ¥ COBOKYIMHOCTb YpaBHEHUI 1 HEPABEHCTB. PaBHOCUITbHBIE CUCTEMBI
U CHUCTEMBbI-CJIeZICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH  TPUTOHOMETPUUECKUX yPaBHEHHM C  TIOMOIIBIO
TPUTOHOMETPUUECKOM OKPYKHOCTHU. PellieHre TpuroHoMeTpuYeCcKuX HEpaBeHCTB.

OCHOBHBIE METOJbI pEIICHUS TMOKAa3aTeIbHBIX U JIOTapUPMHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS] UPPALUOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS CHUCTEM M COBOKYMHOCTEH palyoHAIbHBIX,
UppalMOHATbHBIX, TOKA3aTENbHBIX U JTOrapU(MUIECKUX YPABHEHUIA.

VYpaBHeHMs1, HEpaBEHCTBA U CHCTEMBI C TTapaMeTpaMH.



[IpumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PELLIEHUIO MAaTEMaTHUYECKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3IMyHbIX 00J1acTel HAyKH U pealbHOU KU3HU, UHTEPIIPETAIS
MOJIy4YEHHBIX pE3YyJIbTaTOB.

D YyHKIHUHU U TPAPUKH

I'paduk kommosummu ¢yHkuuid. ['eomerpuueckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAUHATHOMU IJIIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U I'Pa(UKH.

['padmueckue MeToAbl pelieHus ypaBHEHUH U HepaBeHCTB. | paduueckue
METO/Ibl PEIICHUS 3a/1a4 ¢ TapaMeTpamH.

Hcnonb3zoBanue rpadukoB (QyHKUMH [y MCCJIEIOBAHUSA MPOLIECCOB U
3aBUCUMOCTEN, KOTOPbIE BOSHUKAIOT MPU PELICHUH 3a/ad U3 JPYTruX Y4eOHbIX
NPEIMETOB U PEAIbHOM KU3HMU.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

[IpumeHeHre MPOU3BOAHON K UCCIIENOBAHUIO (PYHKIIMIA HA MOHOTOHHOCTb U
sKCcTpeMyMbl. Haxosx1eHrne HanO0JIbI1ero 1 HAMMEHbILIEr O 3HaY€HUI HENpepbIBHOM
(YHKIMH Ha OTPE3KE.

[IpyumeHeHre TPOU3BOAHOM [JIs1 HAXOXKJIECHUS HAWIYUILEro peleHus B
NPUKIAJHBIX 3a/adax, JJs ONpEIElCHUs CKOPOCTH M YCKOPEHHs MpOlEecca,
3aJ1aHHOTO (POPMYJIION MK TPadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpasHbiX. llepBooOpasHbie
aieMeHTapHbIX QyHKui. [IpaBuia HaxoXIeHMs TIEPBOOOPA3HBIX.

HNurerpan. I'eomerpudecKkuii CMbICI MHTErpaia. Beluuciienue onpeaenéHHoro
uHTerpana no gopmyine Herorona-JlelOuuna.

[IpumeHeHrne uWHTETpana s HAXOXKJIEHHUS IUIOIMAAeH IUJIOCKUX (GUryp u
00bEMOB reOMETPUUECKUX TEJL.

[lpumepsl pemenuid auddepeHMaTbHBIX ypaBHeHUH. Maremaruueckoe
MOJICIMPOBAHUE pEAbHbIX MPOILECCOB € MOMOIIBI0 JauddepeHanTbHbIX
YPaBHEHHUM.



I[UDTAHUPYEMBIE PE3VJIBTATbI OCBOEHHMA VYUEBHOI'O KVYPCA
«AJI'EBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3 A»
(YIJIYBJIEHHBII YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpa:k1aHCKOT0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTB FPAKTAHCKOM MO3UIMHU O0YUaIOIIEroCs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOr 0 OOILECTBA, IPECTABICHUE O MATEMATUYECKHX
OCHOBax (PYHKUMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUH, MPOLEAYp
rpaxaaHckoro  obOmectBa  (BBIOOpPBI, ONPOCHI W JPYroe), yMeHue
B3aUMOJICMCTBOBAaTh C COLMAIbHBIMM HHCTUTYTAMHM B COOTBETCTBHUM C UX
(GYHKIUMSMU U Ha3HAYEHUEM;

2) MIaTPMOTHY€CKOr0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTh POCCUICKON IPaKIaHCKON UIEHTUYHOCTH, YBAXKECHUS K
IPOIUIOMY M HACTOSIIIEMY POCCHUHUCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOUICHUE K
JOCTUKEHHUSIM POCCUNCKUX MAaTEMAaTUKOB U POCCHUICKON MaTeMAaTUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE 3THX JOCTIKEHUH B JPYruX HaykKaX, TEXHOJOTHUAX, cdepax
HYKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEW POCCHICKOT0 Hapo1a, CPOPMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUSA, STUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTUKEHUN HAYKU U AEATEILHOCTHIO YUEHOT O, 0CO3HAHUE JIMYHOTO
BKJI3/Ia B IOCTPOEHUE YCTOMUHMBOTO Oy 1yIIEro;

4) 3CcTeTUYECKOIr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs SCTETUKY MaTeMaTHYeCKuX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH, pacCyKIeHUI, BOCIIPUUMYHUBOCTb K
MaTeMaTUYECKUM acTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA,

5) pu3nvecKoro BOCIUTAHNUSA:

c(hopMHUPOBAHHOCTH, YMEHHUS TPUMEHITh MaTeMaTH4YeCKWe 3HAaHUSA B
HWHTEpEcax 3JJ0POBOro 1 6€30MacHOTO 00pa3a )KU3HU, OTBETCTBEHHOE O THOIIICHHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIA PEXKUM 3aHATUN U
OTJIbIXa, peryisipHas pu3ndeckas akKTUBHOCTH), PU3UYECKOE COBEPIIICHCTBOBAHKE
IIPU 3aHATHSIX CIIOPTUBHO-030POBUTEINBHON IEATEIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAy, OCO3HAaHUE IIEHHOCTH TPYIOMIOOUs, HHTEpEeC K
pasimyHbIiM  cdepaM  NpOQPECCHOHAILHOW  AESITETbHOCTH, CBA3aHHBIM C
MaTeMaTUKOW U €€ MPWIOKEHUAMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymeld mpodeccuu W peann30BBIBaTh COOCTBCHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MareMaruyeckoMy  oOpa3oBaHHUIO U
caMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEUICHUH NPAKTUUECKUX 3a/1a4 MaTeMaTH4E€CKON HallPaBJI€HHOCTH;

7) 3K0JIOrH4eCKOIro BOCIIUTAHMUSI:

Cc(hOPMHUPOBAHHOCTh JKOJIOTUUYECKON KYyJIbTYpbl, TOHMMAaHUE BIUSHUS
COLMAILHO-?)KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COI[HATBbHOM
Cpelibl, 0CO3HaHHE rI00ANTbHOT0 XapaKTepa IKOJIOTHYECKUX POOIIeM, OpHUEHTAIWS
Ha MPHUMEHEHUE MAaTEeMAaTWYECKUX 3HAHWM i1 pelleHHus 3anad B o0JacTv
OKpY’Kalollel Cpefpl, IUIAHUPOBAHUE IOCTYNKOB WU OLEHKM HX BO3MOJKHBIX
MOCJIEACTBUM TS OKPYKAFOIIEH CPEbI;

8) HeHHOCTH HAYYHOT' 0 IO3HAHMSA:

Cc(hopMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U 0011IECTBEHHO M MPAKTUKH, TOHUMAHNUE MaTeEMaTH4EeCKOM
HAYKH Kak c(ephl UeTOBEUECKOH NI TETbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTU
JUIsL pa3BUTHUS LMBUIN3ALMH, OBJIAICHUE SI3bIKOM MaTEMAaTUKU U MaTEMaTU4ECKOM
KYJIbTYpOU KaK CPEICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIISTH IPOEKTHYIO
Y UCCIIEN0BATENbCKYIO AESATEIbHOCTh UHUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Io3HaBaTe /IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBblejornyeckue 1eMCTBUA:

BBIABJISITh M XapaKTEPU30BATH CYIIECTBEHHBIE MPU3HAKKM MaTEeMaTHYECKHX
OOBEKTOB, TIOHATHH, OTHOIIEHUH MEXKIy MNOHATHAMH, (HOPMYIUPOBATH
OTpe/IeICHUs MIOHATUN, YCTAHABIIMBATh CYHUIECTBEHHBIN MPU3HAK KJIaCCU(DUKAIINH,
OCHOBaHUS 1151 000OIIEHUS U CPaBHEHUS, KPUTEPHUH MPOBOIMMOTO aHAIIN34,;

BOCHPUHUMATh, (GOPMYIUpPOBaTh U  MPeoOpPa3oBbIBATH  CYXKIACHHUS:
YTBEPAUTENbHbBIC U OTpUIIATEIbHbIC, EAMHUYHbIE, YACTHBIE U 00IIME, YCIOBHbIE;

BBISBJISITh MAaTEMATHYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOP YU
B (hakTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPXKICHUSX, MpeiaraTb KpUTEPUU JJisI
BBISIBJICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPEUY NN,

JIe7aTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, JENYKTHUBHBIX U
VHYKTUBHBIX YMO3aKJIFOUE€HNUN, YMO3AKIIFOUEHUH 110 aHAJIOTUU;

ITPOBOJIUTH CAMOCTOSITENILHO I0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUI
(MpsAAMBIE ¥ OT IPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIMIO, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUSI U BBIBOIBI,

BBIOMpATh CTOCOO pemeHns y4eOHOW 3amadd (CpaBHUBATh HECKOJBKO
BapUAHTOB PEUICHHUS, BEHIOUPATh HANOO0JIee MO X0 AN C y4ETOM CaMOCTOSTENHLHO
BBIJIEJICHHBIX KDUTEPUEB).

ba3oBblie ucciienoBare/ib.CKue 1eCTBUSA:



MCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUM WUHCTPYMEHT TMO3HAHMS,
dbopmynupoBaTb  BOMPOCH, (UKCUPYIOIIME  MPOTUBOpPEUYHE, MPOOIeMY,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (OpPMHUPOBATh TUMOTE3y, apTyMEHTHPOBATH
CBOIO MO3UIIMIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOATEILHO CINIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICI0BAHUE
110 YCTaHOBJICHUIO OCOOEHHOCTENW MaTeMaTHUECKOT0 00BEKTA, IBJICH U, ITPOLIECCA,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIy 00bEKTaMH, SIBIICHUSIMU, POIIECCaMU,

CaMOCTOSTENbHO (HOpMyIUpOBaTh 0OOOIICHHUS U BBIBOJIBI M0 pe3yjIbTaTaM
OPOBEACHHOTO  HAOMIOJIEHUS, HWCCIEAOBaHUS, OLEHMBATh  JIOCTOBEPHOCTbH
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJOB U 0000 IICHMI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE TMPOIECCA, a TaKKE BbIJIBUTATH
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSX.

Pabora c undopmanumein:

BBISIBJAATH NeUITUTHl HHPOPMAIIUY, JaHHBIX, HEOOXOAUMBIX JIJI1 OTBETA HA
BOIIPOC U JJI PEIECHUS 3a/1a4H;

BBIOUpATh HHDOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHbIX TUIIOB, aHAJIM3UPOBATh,
CHUCTEMaTH3UPOBATH U MHTEPIIPETUPOBATh HHPOPMAIIHIO PA3IMIHBIX BUIOB U (hOPM
NPEICTABJICHUS;

CTPYKTYpUpOBaTh MHGOPMAIIHIO, MPEACTaBIATh €€ B Pa3IMYHBIX (Popmax,
WUTIOCTPUPOBATh T'papuueck;

OIICHUBATh HaAE&KHOCTh uHbOopMaIH no CaMOCTOSITENHHO
c(hopMyTMpPOBAHHBIM KPUTEPUSIM.

KoMmMmyHMKaTHBHBIE YHMBepPCAJbHbIE y4eOHbIe e iCTBUSA

Oo0menue:

BOCTIPHHUMATH ¥ (DOPMYIUPOBATH CYKJACHHUS B COOTBETCTBUH C YCIOBUSIMH U
EJIIMH OOIIIEHUS, ICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOKO TOUKY 3PCHHS B YCTHBIX
U THCHBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUA IO XOJYy pEUICHUs 3ajayu,
KOMMEHTUPOBATH MTOJTYYEHHBIN pE3YNIbTaT;

B X0JIe 00CYXXJIEHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOI TEMBI,
npoOJeMbl, pelaeMor 3aJayd, BBICKA3blBaTh WJEH, HALIEJICHHbIE Ha TOUCK
pEIIeHUsI, COMOCTABIISATh CBOU CYXKJEHUS C CYXICHUSIMU JIPYTMX y4aCTHUKOB
Juanora, OOHapy>KUBaTh Pa3IMuMe€ U CXOJCTBO MO3UIIMI, B KOPPEKTHOU popme
dbopMyIUpOBaTh pa3HOTIACHsI, CBOU BO3PAKCHHUS;

MPEACTABIISATh PE3YJIbTATHI PEUICHUS 3a7a4M, IKCIEPUMEHTA, UCCIIEI0BaHMS,
MPOEKTa, CaMOCTOSTEILHO BbIOMpATh (PopMaT BBICTYIUICHHS € Y4ETOM 3ajaad
MIPE3EHTALUUA U OCOOCHHOCTEHN ay JUTOPUH.

PerynsiTuBHbIe yHMBepPCaJbHbIE Y4eOHbIE 1eiCTBUSA
Camoopranusaunus:



COCTaBJIATh IUIaH, AITOPUTM PEUICHUS 3a/a4d, BRIOUPATh CTIOCO0 PEIICHUs C
y4€TOM UMEIOLUMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, APTyMEHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIIMOH AT bHBIA HHTEJIJIEKT:

BIIQJICTh  HABBIKAMU  TIO3HABATEIbHOW  peduiekcMu  KaKk  OCO3HaHWs
COBEpIIIAEMbIX JCHCTBUI U MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAICTh
croco0aMu camMONpPOBEPKH, CaMOKOHTPOJII NIpoILecca M pe3yibTara pEelIeHUs
MaTeMaTU4YeCKOM 3aJa4uu;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3SHUKHYTh TP PEIICHUH 3aa4H,
BHOCHTH KOPPEKTUBHI B JICATEIILHOCTh HA OCHOBE HOBBIX 00CTOSATEIbCTB, TaHHBIX,
HAWJICHHBIX OMMHMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJIbTaTa N M YCIOBUSAM, 00BSICHSITH PUUUHBI
JOCTUKEHMSI WIIM HEAOCTHXKEHUS PE3yJIbTaTOB JAEATEIIbHOCTH, HAXOUTh OIIMOKY,
J1aBaTh OLIEHKY NPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MOHUMAaTh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBUIYaIbHOU
paboThl TpU penieHuu Yy4eOHbIX 3ajad, NPUHUMATh ILeJIb COBMECTHOM
NEeSTEIbHOCTH, TUIAaHUPOBaTh OPraHU3aLMI0 COBMECTHOM paldOThl, pacipenensTh
BU/JIBI Pa0OT, JOTOBAPUBATHCS, 00CYK/1aTh MPOIIECC U Pe3yIbTaT paboThl, 0000ITATH
MHEHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B IPYNNOBBIX Popmax paboThl (0OCyx)aeHUs, OOMEH MHEHUH,
«MO3TOBBIC ITYPMbI» U UHBIC), BHITIOJIHATH CBOIO 9aCTh pa0OThI M KOOPTMHUP OBATH
CBOMU JICHCTBUSA C JPYTUMU YIEHAMH KOMaH/1bl, OLIEHUBATh Kau€CTBO CBOET0O BKJIaja
B OOmMHA TPOAYKT 1O KpUTEpHSIM, CHOPMYIMPOBAHHBIM Yy4aCcTHUKAMU
B3aUMOICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOydenuss B 10 kJjacce oOyJarOlMiiCs TOJYYUT CJCTYIOIIHEC
MpeAMETHBIE PE3YIbTaThl MO OTIACIHHBIM TeMaM pabouei mpoTrpamMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTu4eCcKOro aHaT3ay

Yucsa v BbIYUCJICHUSA:

CBOOOJHO OTIEPUPOBATH MOHATHUSAMH: PAIMOHATBHOE YHCJIO0, OCCKOHEUHas
nepuogudeckas ApoOb, TMPOIEHTH, HPPANUOHATHLHOE YHCJIO, MHOXKECTBa
palMOHANBHBIX U JEUCTBUTENBHBIX YACEN, MOYJb JEUCTBUTEIBHOTO YHUCIIA,;

MPUMEHATh JIPOOM WM TIPOLICHTHI JJIs pPEIICHUsS TPUKIAAHBIX 3a7ad U3
pa3JIMYHBIX OTPACJIEV 3HAHUHN U PEATTbHOM )KU3HU;

MIPUMEHSTh MPUOIMKEHHBIC BEIYMCIICHUS, TIPaBUJIa OKPYTIICHUS, TPUKUIKY 1
OLICHKY P€3yJIbTaTa BBIYUCIICHUM;



CBOOOJHO OMNEpPUPOBATh MOHITHUEM: CTENEHb C IEJILIM [OKa3aTeseM,
WCIIOJIH30BaTh MOAXOAIIYI0 POpMY 3alMCH IEHCTBUTEIBHBIX YHCEI JIJIST PEIICHUS
MPAKTUYECKUX 33724 U MPEICTABICHUS JaHHBIX ;

CBOOOHO OMEPUPOBATh MOHITHEM: apU(PMETHUECKUI KOpPEHb HaTypajbHOU
CTEIICHH;

CBOOOTHO OTIEPUPOBATH MOHATUEM: CTENICHD C PAIlMOHATBHBIM TOKA3aTENIEM;

CBOOOJIHO OTEpUPOBATH MOHATHAMU: JoTapuM dYHUCIA, ACCATUIHBIC U
HaTypaibHbIE JIOTAPUDMBI;

CBOOOJHO OTIEPUPOBATH MOHSATUAMHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
YHCJIOBOTO APTYMEHTA;

OIEPUPOBATh MOHATUSIMH: APKCHUHYC, APKKOCUHYC U aPKTAHI€HC YHCJIOBOIO
apryMeHTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJHO OTIEPUPOBATH MOHATUSMU: TOXKJAECTBO, YPAaBHEHUE, HEPABEHCTRO,
PaBHOCWJIbHBIC YPABHEHUS U YPaBHEHHUS -CIICCTBUS, PAaBHOCUJIbHBIC HEPABEHCTBA,

MPUMEHATh PaA3JIMYHbIC METOJbI PEIICHUS PAIUOHATBHBIX W JIPOOHO-
pAallMOHAIBHBIX YPAaBHEHUM, NPUMEHITH METOJ, HWHTEPBAIOB [UIA PEIICHUS
HEPAaBEHCTB;

CBOOOJHO OIEpPUPOBATh MOHATHUSAMU: MHOTOUJIEH OT OJHOW IEpPEMEHHOM,
MHOTOYJICH C LEIbIMU KO3 GUIIMEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSTh JICJICHUE
MHOT'OYJICHA HA MHOTOYJIEH C OCTaTkoMm, TeopeMmy be3dy u teopemy Buera nns
peLIeHus 3a/1a4;

CBOOOJHO OMEpPUPOBATh TMOHATHSIMU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpuila, OMNPEACIUTEIh MATPUIBl 2 X 2 W €ero TeOMETPUYECKUN CMBICT,
MCTO0JIb30BaTh CBOMCTBA OMPEAEIUTENE 2 X 2 AJsl BBIYUCJICHHS €ro 3HA4EHUS,
MPUMEHSTh OMNPEICIUTENN I PEIICHUS CHUCTEMbl JIMHEWHBIX YpPaBHEHUH,
MO/IEJIMPOBATh PEATbHBIE CUTYAI[MU C MIOMOIIBIO CUCTEMBI IMHEWHBIX YPaBHEHUH,
UCCJIE0BAaTh MOCTPOEHHBIE MOJEIM C IOMOIIBID MaTpHIl W ONpEIeTUTeNEH,
MHTEPIPETUPOBATH MOJYYEHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWCTBA JEUCTBUHA C KOPHAMH JJI TPeoOpazoBaHus
BBIPAKECHUM;

BBITIOJTHSTH MPE0OPa30BAHMS YUCIOBBIX BEIPAKEHHH, COEPKAIIMX CTECTICHH C
palMoHAIBHBIM ITOKA3aTENIEM;

MCTIOJIb30BaTh CBOMCTBa JorapupmoB TSt mpeoOpazoBaHus
JoTapu(PpMUIECKUX BBIPAKECHU;

CBOOOJIHO OMEpPUPOBaTh MOHATHIMU: UppaAlMOHAILHBIE, MOKa3aTelbHbIE U
JorapudMUIECKUe ypaBHEHHUS, HAXOAUTh X PEIICHHUS C TTOMOIIBIO PABHOCHIIbHBIX
MEPEXOJI0B WIIM OCYIIECTBIISISI TPOBEPKY KOPHEI;



NPUMEHSATH OCHOBHBIE TPUTOHOMETpHUYECKUE (POopMyIbI 1IIs1 IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAXKEHU;

CBOOOJHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE,
OPUMEHSATh HeoOXoauMble (OpMynbl Ui  pEIIeHHsT OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUIL;

MOJEIMPOBaTh pEaAlbHbIE CHUTyallud Ha S3bIKE aareOpbl, COCTaBJIATH
BBIDQ)KCHHUS, YpPAaBHEHUs, HEPABEHCTBA IO YCJIOBHUIO 3aJladd, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJH C UCTIOJIb30BAaHHUEM ariapara areOpsl.

DOyHKUMU ¥ rpaduKu:

CBOOOIHO ONIEPUPOBATh NOHATUSAMU: (PYHKIMSA, CTIOCOOBI 3aaHMs (PyHKLHUH,
B3aUMHO OOpaTHble (QYHKIMH, KOMMO3ULMsA (QyHKIMHA, Tpapux QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE TPe0Opa30BaHus rpauKOB PYHKIINA;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: 00JACTh ONPEACIICHUS] U MHOXKECTBO
3HaY€HUHN PyHKUMU, HYJIH PYHKLIKH, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJHO ONEpHUPOBATh MOHATUAMHU: YETHbIE M HEUETHBIE (PYHKIUH,
nepuoindeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIUH, MAKCUMYMBI U
MUHUMYMbl (DYHKIUM, HauOOJIblIEE M HaUMEHbIlee 3HaueHWe (QYHKIUH Ha
IPOMEXYTKE;

CBOOO/THO OTIEPUPOBATh MOHSATUSIMU: CTETIEHHAs! (PYHKLMS C HATypaJIbHbIM U
LENIbIM TI0Ka3areneM, rpa@uk CTENeHHOM (YHKIMHU C HATypaJbHbIM M LIEJbIM
nokasareneM, rpaduk KOpHs N-Ooi CTENeHW Kak (PyHKUHMKM OOpaTHOM CTENeHU C
HaTypaJlbHbIM ITOKa3aTeleM;

ONEpUPOBATh MOHATHAMU: JMHEHHAs, KBaJpaTudyHas U APOOHO -IMHEHHas
(YHKIMH, BBITIOJTHITH JJIEMEHTAPHOE UCCIIeI0BAaHNE U TOCTPOEHHUE UX TPadUKOB;

CBOOOJIHO OINEpUpOBaTh MOHATUAMM: MOKa3zareibHas W Jorapupmuueckas
GbyHKIMHM, UX CBOMCTBAa M rpaduKH, UCIOJb30BaTh UX Tpa@UKU JJis pELICHUS
YPaBHEHUU;

CBOOOJIHO OMNEPUPOBATh MOHATHUSMU: TPUTOHOMETPHUYECKA OKPY>KHOCTb,
oTpe/ieleHne TPUTOHOMETPUUYECKUX PYHKIMN YUCIIOBOTO apTyMEHTA,;

WCTMOJIb30BaTh Trpapuku (yHKIUNA I WCCIEIOBAaHUS TIPOIECCOB U
3aBUCUMOCTEHN NP PEIICHUH 33Ja4 U3 JPYTUxX y4eOHBIX MPEAMETOB U peaibHON
KU3HU, BEIpAXKaTh (GOpMyJIaMu 3aBUCUMOCTH MEXY BEIMIUHAMM;

HayaJjia MaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJIHO OIEpUPOBaATh MOHIATHIAMU: apudMeTHUecKass U TeOMETpUYECKas
nporpeccusi, 06CKOHEUHO YOBIBAIOIIas T€OMETpUUECKasi MPOTPeCcCHsl, THHEHHBIN 1
HKCIMOHEHUUAILHBIN POCT, OpMYyJia CJI0KHBIX IPOLIEHTOB, UMETh MIPE/ICTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM MJII PEIICHHUs] peabHbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOTHO ONIEPUPOBATH NOHATUAMU: [IOCIIEN0BATEIbHOCTD, CIIOCOObI 33JaHN
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OTpPaHUYEHHBIC I10CJIEA0BATEIbHOCTH,
NOHUMAaThb OCHOBBI 3apOXKJECHHUS MATEMaTHYECKOr0 aHaluM3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOO/IHO OTIEPUPOBATH MOHATUSIMU: HEMPEPBIBHBIEC (PYHKIIUU, TOUKHU Pa3pbIBa
rpaduka (pyHKIUU, aCUMITOTHI rpaduKa PyHKINY;

CBOOOJHO OmNEpUpOBaTh MOHATHEM: (YHKIIMS, HENpephIBHAs HAa OTpE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA [ PEICHUs 3a/1a4;

CBOOOJTHO ONEpHUpPOBATh MOHATUSAMH: MEpPBas W BTOpas MPOU3BOJHBIC
byHKIMH, KacaTrenbHas K rpaduKy QyHKINH;

BBIYHUCJISITh TPOU3BOAHBIE CYMMBI, MPOU3BEAEHUS, YACTHOTO U KOMIIO3UILIMU
NBYX (DyHKIMI, 3HATh NPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIIN;

UCIIOJIb30BaTh F€OMETPUUECKUN U (PU3UYECKUN CMBICI MPOU3BOJHOU ISt
peLIeHus 3a1ad.

MHoxKecTBa ¥ JIOTHKA:

CBOOOJTHO OMNEpUPOBATH TMOHATUAMHU: MHOXECTBO, OIEpallUd  HaJ
MHOECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIsl ONKUCAHUS PEATbHBIX
IPOIIECCOB U SIBJIICHU, TP PEIICHUU 33]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJIHO ONEpPUPOBATh MOHATUAMU: OINPEIECICHUE, TEOpEeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTA, T0KA3aTeIbCTBO, PABHOCHUIIbHBIE
YpaBHEHHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJacce oOydqaroOlMiics MOJYYUT CJICAYIOITHE
IpeIMETHbIE Pe3yJIbTaThl MO OTACIbLHBIM TeMaM paboyeil mporpamMmbl y4eOHOIo
Kypca «Anredpa 1 Hayana MaTeMaTu4eCcKOro aHaTN3ay:

Yuc/1a 1 BLIYUCIICHUA:

CBOOO/THO ONIEPUPOBATH MOHATUSIMU: HATYPAILHOE U LIEJI0E YHCIIO0, MHOKECTBA
HATypaJIbHBIX M LENbIX YUCEJ, UCTI0JIb30BaTh MPU3HAKU IETTMMOCTH LIETIbIX YHCET,
HO/I n HOK HarypanbHBIX 4HCEN JJId pPEUIeHHs 337ad, IPUMEHSATh aITOPUTM
EBkmuna;

CBOOOJIHO OIEpPUPOBATh IMOHATHEM OCTaTKa [0 MOJYNI0, 3alUChIBATh
HaATypaJIbHbIE YKCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHNUS,

CBOOOJIHO OTIEPUPOBATh MOHATUSIMHU: KOMIUIEKCHOE YHCJIO W MHOECTBO
KOMILJICKCHBIX YHCEJl, MPECTABISATh KOMIUICKCHBIE YMC/a B alreOpandyeckon u
TPUTOHOMETPUUECKOUN (opMe, BHIMOIHATH apuMETHUECKUE OTIepallii C HUMU U
n300pakaTh HA KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA !



CBOOOJIHO ONEpPUPOBATh MOHATHAMU: UPPALUMOHAIBHBIE, MOKa3aTelbHbIE U
jgorapu(pMUYECKUe HEPABEHCTBA, HAXOAUTh HX PEIICHHS C T[OMOUIBIO
PaBHOCHUJIbHBIX IIEPEX0I0B;

OCYILIECTBJIATH OTOOp KOPHEH NpU PELIEHHMH TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOOJTHO ONEpHUPOBAaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh HeoOXoauMble (OpMynbl Ui  pEIHICHHsT OCHOBHBIX —THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONIEPUPOBATh MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPABHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUS, HAXOAUTh PEILICHUS
CHUCTEMBI U COBOKYITHOCTEH PALIMOHAIBHBIX, NUPPALMOHAIBHBIX, IOKA3aTENbHBIX U
aorapu(pMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

pemarp paluroOHAaIbHBIE, UppalUOHAIbHbIE, MOKA3aTeNbHbIE,
gorapupMUYecKue ¢  TPUTOHOMETPUUYECKHE YpaBHEHHMSI M  HEpaBEHCTBA,
COJIep KaIe MOIYJIA U TTapaMETPBI;

MPUMEHSATH rpapuuecKrue METOAbI JIJISl PEIICHUS] YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a/1a4 ¢ apameTpamu;

MOJICIMPOBATh pEAbHbIE CHUTyalldd Ha f3bIKE alnreOpbl, COCTaBJIATH
BBIPAKEHUS, YPABHEHMUS, HEPABEHCTBA M MX CHCTEMBI [0 YCJIOBHIO 3a/a4H,
UCCJIE0BaTh IOCTPOEHHBIE MOJIENM C HCIOJBb30BAaHUEM ammapara ainreopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN PE3YJIbTaT.

DYHKIHUU U TPAPUKH:

CTPOUTh Tpa@UKH KOMMO3UUIUU (YHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJICIOBAHUS M CBOIMCTB KOMITO3UIIUH IBYX (DYHKITHIA;

CTPOUTh FT€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJTHO ONEpHUPOBATh MOHATUSAMU: TpapUKd TPUTOHOMETPUYECKHUX
yHKIwi;

OpUMEHATh (QYHKIUH i1 MOJCIMPOBAHUS M MCCJIEIOBAHUS pPeaTbHBIX
IIPOLIECCOB.

HavyaJjia MaTeMaTH4eCKOro aHa/IM3a:

UCIIOJIb30BaTh MMPOU3BOIHYIO JJIs UCCIieIOBaHMsI (PYHKIIMM Ha MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HaOOJIbIIIEe U HAUMEHbIIIee 3HAaUeHUs (YHKIIMU HEMPEPhIBHON HA
OTPE3KE;

UCII0JIb30BaTh NPOU3BOAHYIO JUIl HAXOXKICHHUS HAWIy4lUIero pELICHUS B
IIPUKJIAAHBIX, B TOM YHCJIE COLMAIILHO -DKOHOMUYECKHUX, 3a1a4aX, [JIs OIIPEEIICHUA
CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOTO (popMysIoi nim rpagukom;



CBOOOJHO OINEPHPOBaTH MOHATUSIMU: TEpBOOOpa3Has, OMpeeIEHHbIN
UHTErpaj, HAXOJWTh MEPBOOOPA3HBbIC ANEMEHTAPHBIX (YHKIUNA U BBIYUCIATH
uHTerpai no Gpopmyne Herotona-Jlelbnuua;

HAXOJIUTh IJIOIIA/IU MIIOCKUX PUTYP U 00BEMBI T C TOMOIIIBIO MHTErpaia;

UMETh IMPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUM HAa NPUMEPE
cocTaBJeHUs Tu(PepeHInaTbHBIX YpaBHEHUI;

pelaTh NMPUKIAAHBIE 33[1a4d, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKOTO U
du3nIecKoro xapakrepa, CpeIcTBAMU MaTeMaTUYECKOT0 aHATTN3A.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieJioB U TeM (¢ poBbIe)
Kontpoabubie | IlpakTuueckue
n/n NPOrpaMMbI Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
MHO0XeCTBO A€M CTBUTEIIHLHBIX YHCEIT.
MHorousniensl. PaninoHanbHble ypaBHEHUS U https://math.ru/
1 . 24 1 .
HepaBeHcTBa. CucTeMbl IMHEWHBIX https://edsoo.ru/
YpaBHEHU I
®Oyuxuuu u rpaduku. CreneHHas GyHKIUS C https://math.ru/
2 12 1 _
L[EJIBIM [T0Ka3aTeNIeM https://edsoo.ru/
3 ApudMeTHIeCKnii KOPeHBb N-0i CTETICHU. 15 1 https://edsoo.ru/
HppanmoHanbHble ypaBHEHUSI https://math.ru/
[lokazatenbHas Qynkuus. IlokasarenbHbie https://math.ru/
4 10 1 httos:
YpaBHEHHUS ttps://edsoo.ru/
Jlorapudmuueckass QyHKIUA. https://math.ru/
5 18 1 )
Jlorapudmudeckue ypaBHEHUS https://edsoo.ru/
TpUroHoMeTpu4eCcKre BbIpaKEHUSI U https://math.ru/
6 22 1 _
YpaBHEHUS https://edsoo.ru/
7 i 10 1 https://math.ru/
0CJIEI0BATENBHOCTH U IIPOIPECCUU httos 7/eds0o 14/
https://math.ru/
8 HenpepsiBubie dyHkiuu. [IpousBoanas 20 1 hitos//edsoo.ru/
9 [ToBTOpenue, 0000IICHIE, CUCTEMATH3AITUS 5 ) https://math.ru/
3HaHUHN https://edsoo.ru/
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11 KVIACC

Ne
n/n

HaumeHoBaHMe pa3ieioB U TeM
NPOrpaMMbI

KoanuyecrBo yacos

Bcero

KonTpoJsbHbie
padoThbI

IIpakTnueckue
padoThbI

DJIeKTPOHHbIE
(¢ poBbIe)
o0pa3oBaTeJibHbIE

pecypchbl

HccnenoBanre QyHKIUN C ITOMOIIBIO
IIPOU3BOJAHOU

22

https://math.ru/

https://edsoo.ru/
https://resh.edu.ru/

[lepBooOpazHast u uHTErpa

12

https://math.ru/

https://edsoo.ru/
https://resh.edu.ru/

I'paduxu TpUroHOMETPUUECKUX (DyHKIUHA.
Tpuronomerpuueckue HepaBeHCTBA

14

https://math.ru/

https://edsoo.ru/
https://resh.edu.ru/

HppanroHanbHble, I0Ka3aTEIbHbIE U
Jorapu(MuUecKie HepaBEeHCTBA

24

https://math.ru/
https://edsoo.ru/
https://resh.edu.ru/

Kommnekcurlie umcia

10

https://math.ru/
https://resh.edu.ru/

https://resh.edu.ru/

HaTypaJIBHBIe H O CJIBIC YHUCJIa

10

https://math.ru/
https://resh.edu.ru/

CucreMbl palliOHAIBHBIX, HPPAlMOHAIBHBIX
MOKa3aTEeNbHBIX U JIOTAPH(PMUIECKIX
YpaBHEHU

12

https://math.ru/

https://edsoo.ru/
https://resh.edu.ru/

3aauu ¢ napameTpamu

16

https://edsoo.ru/
https://math.ru/

[ToBTOpeHME, 0000IICHNE, CUCTEMATH3AIUS
3HAHUM

16

https://math.ru/
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IHHOYPOYHOE IVNTAHUPOBAHHE

10 KJIACC
KoJsmuecTrBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3oBaTeJibHbIE
padoThI padoTsbl
pecypcebl
MHOKECTEO. OMEDAILIIH Ha https://lecta.rosuchebnik.ru/
1 > OTEPALUTH Hal 1 http:/school-
MHOXECTBaAMHM U UX CBOUCTBA collection.edu.ru/
2 Juarpammsl Ditnepa-Benna 1 https://lecta.rosuchebnik.ru/
[IpuMeHeHne TEOPETUKO-
3 MHOKECTBEHHOTO arrapara Jjis 1
pelieHus 3aaa4
PanmmonanbHbIC UnCa.
BIKHOBEHHBIE U JICCATUYHBI .
4 006 OBC cuec © 1 https://lecta.rosuchebnik.ru/
JIpOoOH, TIPOTIEHTHI, 0ECKOHEUHBIS
TIEPUOINYCCKHE IPOOH
PanmmonansHbIe yncia.
5 OGBIKHOBGHHBIG U JECATUYHBIC 1
Ipo0Ou, MPOIIEHTHI, OECKOHEUHBIE
MIePUOINUYCCKIE APOOH
[Tpumenenun Hun HTOB .
6 puMeHeHue Ipobe POHEHTO 1 https://lecta.rosuchebnik.ru/
JUIS pellieHusl PUKIaJHbIX 33124
7 [Ipumenenue aApoOeit 1 TPOIIEHTOB 1
AJId pCHICHU A TPUKIIAJIHBIX 3a1a4
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JlelicTBUTENBHBIE YK CIIA.

http://school-

8 Panyonansible 1 UppaioHaIbLHBIE )
I ppatt collection.edu.ru/
quciia
9 ApudmeTrndecKkue ornepamuu C http://school-
NEUCTBUTEILHBEIMUA YU CIIAMA collection.edu.ru/
10 Monaynbs neiCTBUTENBHOTO YUCTIa U
€ro CBOICTBa
[TpnoanKxEHHLIE BLIYUCIEHUS
" P : http://school-
paBuia O JIEHUSI, IPUKUAIKA U 5
p Py » IPHIA . collection.edu.ru/
OIICHKA pe3y/bTaTa BHIYMCICHHI
OCHOBHBIE METO/IbI PEIICHHUS LEJIBIX
12 5 p . http://school-
U IPOOHO-paAHOHAIBHEIX YPABHEH U )
P pan P collection.edu.ru/
1 HEPaBEHCTB
OCHOBHBIE METO/IBI PEIIEHUS [EJIBIX
13 5 p . http://school-
1 APOOHO-paMOHAILHEIX YPaBHEHU I 5
p pan P collection.edu.ru/
Y HEPaBEHCTB
OCHOBHBIE METO/IbI PELICHUS LIEJIBIX
14 U IpOOHO-paIlOHATIBHBIX YpaBHEHU U
Y HEpPaBEHCTB
MHoOrouieHsl OT OJHON IEPEMEHHOM.
http://school-
15 JlenmeHne MHOTOWICHA HA MHOTOWICH .
collection.edu.ru/
¢ ocratkoM. Teopema besy
16 MHoro4neHs! ¢ IEJIBIMU http://school-
kod(pdurnenramu. Teopema Buera collection.edu.ru/
17 Pemenne cucreM MTMHENRHBIX http://school-
YpaBHEHU U collection.edu.ru/
18 Pemmenune cucreM IMHENHBIX

YpaBHEHU U
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19

Martpuna cucTeMsl JIMHEHHBIX
ypaBHeHMH. OnpenenuTens MaTpHIIbl
22, ero reOMETPUYECKU CMBICI U
CBOMCTBA; BBIYMCIIEHUE €TI0 3HAUEHUS

http://school-
collection.edu.ru/

20

OnpenenuTens MATPUITBI 2X2, ero
TEOMETPUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €TO 3HAYEHUS

http://school-
collection.edu.ru/

21

[Ipumenenue onpenenuTes s
pEIICHUs CUCTEMBI JINHEHHBIX
YpaBHEHU

http://school-
collection.edu.ru/

22

Pemenne npukiagHpIx 3a1a4d ¢
MOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHU U

23

Pemienne npukiaaHbIx 3a1a4 ¢
IIOMOIIBI CUCTEMBI IMHEHHBIX
YpaBHEHU U

24

KonTtponsHas pabora:
"PaniuonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMbI IMHEHHBIX

ypaBHEHH1"

25

OyHKIUS, CIIOCOOBI 3aTaHUS
¢bynkiuu. Bzaumuo obpaTHbie
byakaun. Kommosunus GyHKInMA

26

I'padux ynkumu. DnemeHTapHbIE
npeobpazoBanus rpadukoB (PyHKIHMA

27

O6nactb OIMpCACIICHUA U MHOXCECTBO

3HaueHu pynkuuu. Hymu gyHknuu.
[IpomexxyTku 3HaAK IOCTOSHCTBA

http://school-
collection.edu.ru/
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UérHble 1 HEUETHBIE QyHKIUH.
[lepuoanueckue QyHKINU.

http://school-

28 [IpomexyTKi MOHOTOHHOCTH collection.edu.ru/
yHKIIHT
MakcuMyMbl 1 MEHUMYMBI
¢ynkunu. Hanbomnpinee u http://school-
29 Ha¥MeHbIlee 3HaueHne QyHKIUM Ha collection.edu.ru/
MIPOMEKYTKE
30 JInneitnas, kBaapaTuyHas U 1poOHO- httQ://S_chool-
JIVHEHas QyHKIHU collection.edu.ru/
DieMeHTapHOE UCCIIeIOBaHUE U hitod/school-
31 I(LOCTPOGVHHG TPauKoB STHX collection.edu.ru/
WHKITH
DJIeMEHTapHOE UCCIIEIOBAHUE U
32 OCTpOeHUE IPaPUKOB ITHX
yHKIH#
CreneHsb ¢ IIeNBIM ITOKa3aTeJIEM. http://school-
33 bunowm Hetotona collection.edu.ru/
34 CrerneHb ¢ LeNbIM MTOKa3aTeleM.
bunom HeroTona
CrenenHas GyHKIUS ¢ HATYPATbHBIM
35 Y LIEeJIBIM ITOKa3areneM. E€ cBoiicTBa
U Tpauk
KonTponbhas pabota: "Crenennas
36 ¢ynkuus. E€ cBoiictBa u rpadux”
ApI/I(bMeTI/I‘-I?CKI/II/I KOpEHb htto/school-
37 HaTypaJbHOU CTEIEHU U €T0

CBOMCTBA

collection.edu.ru/
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38

ApudmeTrnueckuii KopeHb
HaTypaJIbHOW CTETIEHU U €TO
CBOWCTBA

http://school-
collection.edu.ru/

39

[IpeoOpa3oBaHus YHCIOBBIX
BBIPAXEHUM, COJIEPIKAIIMX CTETIEHU U
KOpHU

https://resh.edu.ru/

40

[IpeoOpa3zoBaHUs YHCIIOBBIX
BBIPAXCHHI, COICPIKAIIMX CTCIICHU
KOPHHU

https://resh.edu.ru/

41

[TpeoOpazoBaHus YUCIOBBIX
BBIPAXKEHUM, cOlepKallMX CTENEHU U
KOpHU

https://resh.edu.ru/

42

UpparmonanbHbIE ypaBHEHUSL.
OCHOBHBIE MCTO/bI pCHICHUA
MppalMoOHaJIbHbIX YpaBHEHU I

43

HppaunonansHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS
MPPALMOHAIBHBIX YDABHCHU I

44

HppannoHaibHbIE ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
UPpaLMOHAIBHBIX YpaBHEHU I

45

PaBHOCHIIBHBIE ITEPEXOBI B PEIIEHUHN
UppaLMOHAIBHBIX YPABHECHU N

46

PaBHOCHIIBHBIE IEPEXO/BI B PEILICHUH
UPPaLMOHAIBHBIX YDAaBHEHU I

47

PaBHOCHIIBHBIE IEPEXO/BI B PELLICHUH
VPPaLMOHAIBHBIX YDAaBHEHU I



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

48

PaBHOCHIIBHBIE ITIEPEXOBI B PELLICHUN
VUPPAaLMOHAIBHBIX YPABHEHU I

49

CaoiicTBa v rpaduK KOpHS N-oi
CTENeHH Kak (DyHKIIMH 0OpaTHOU
CTETICHHU C HAaTYpaJIbHbIM
noKa3aTesieM

https://resh.edu.ru/

50

CaoiicTBa 1 rpaduKk KOpHS N-0i
CTEINEHHU KaK (yHKIIUU 0OpaTHOM
CTENEHH C HAaTypaJbHBIM
IIOKa3aTesIeM

https://resh.edu.ru/

o1

KonTtpomnsHas padota: "CoiicTBa u
rpaduk KOpHs N-OW CTEMECHH.
Uppaunonansaeie ypaBHeHUs"

pp yp

52

CreneHb ¢ paliOHAIbHBIM
IOoKa3aTeJieM U €€ CBOMCTBA

https://resh.edu.ru/

53

Crenenb ¢ paliOHAIbHBIM
MOKa3aTelsieM U e€ CBOMCTBA

https://resh.edu.ru/

54

Crenens ¢ paliuoHaIbHBIM
IoKa3aTesieM U e€ CBOHCTBa

https://resh.edu.ru/

55

INokazarenbHas ¢(yHKIuUs, €
CBOWCTBA U Tpaduk

56

Hcnons3oBanue rpaduka GyHKIUHA
JUISL pEeIICHUs] YpaBHEHU I

57

Hcnonp3oBanue rpaduka QyHKIIAHA
JUISL pEeIICHUs] YpaBHEHU I

58

Iloka3zarenbHble ypaBHEHHUS.
OCHOBHBIE MCTO/IbI pCHICHU A

II0Ka3aTeIbHBIX YPABHEHUN

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Iloka3aTenbHbIE YpaBHEHUS.

59 OcCHOBHBIE METO/IbI PELICHUS https://resh.edu.ru/
ITOKA3aTEIbHBIX YPABHEHUN
[Toka3arenbHble ypaBHEHUS.
60 OCHOBHBIEC METO/IBI PEIIICHUS
II0Ka3aTeIbHBIX YPABHEHUN
KonTponbsnas pabora:
61 '"Tloka3arenbHast (QyHKIUS.
Iloka3arenbHble ypaBHEHHUS"
62 Jlorapugm uucna. CoiicTBa http://school-
norapudma collection.edu.ru/
63 Jlorapugm uucna. CoiicTBa http://school-
norapupma collection.edu.ru/
64 Jlorapudm uncna. CBoiicTBa http://school-
Jorapugma collection.edu.ru/
65 JlecATHYHBIE U HATYpaJIbHBIE
JorapuQmbl
66 JlecATHYHBIE U HATYpaJIbHBIC
JorapuQmbl
67 [IpeoOpa3zoBaHre BEIpaAKECHU,
COJIEpIKaIMX JIOTapH (MBI
68 [Ipeobpa3zoBanue BEIpAKEHUI,
coJiepKalMXx JIorapuMbl
69 [IpeoOpazoBanue BeIpaXEHUH,
coJiep KalMXx JIorapu(Mbl
20 Jlorapugmuueckas GyHKUMS, €€ http://school-

CBOMWCTBA U Tpaduk

collection.edu.ru/
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Jlorapugmuueckas GyHKUHS, €€

http://school-

e cBOlCTBa U rpaduk collection.edu.ru/
79 Hcnonb3oBanue rpaguka GyHKIMU
JUIsl pellieHUsl ypaBHEHU
Hcnons3oBanue rpadguka GyHKIUH
73 JUISL peIiCHUs] ypaBHEHU I
Jlorapugmuueckue ypaBHEHUS.
74 OcHOBHBIE METO/IbI PELICHUS
norapu(PMUUECKUX YpaBHEHUH
Jlorapumuueckrue ypaBHEHHSI.
75 OCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX ypaBHEHUH
Jlorapugmuueckue ypaBHEHUSI.
76 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUUECKUX YpaBHCHUH
PaBHOCHIIBHBIE TEPEXO/BI B PEILICHUH http://school-
" Jorapu(PMUUECKUX ypaBHEHUU collection.edu.ru/
PaBHOCHIIBHBIE TEPEXOBI B PEILICHUH http://school-
8 Jorapu(PMUUECKUX ypaBHEHUU collection.edu.ru/
KonTponbshas pabora:
79 "Jlorapudmuueckast (QyHKIUS.
Jlorapudmuueckue ypaBHeHUs"
80 Cunyc, KOCUHYC, TaHT€HC U httQZ//S.ChOO|-
KOTAHTeHC YHCIIOBOTO apryMeHTa collection.edu.ru/
81 CuHyc, KOCUHYC, TAHT€HC U
KOTaHI€HC YMCIIOBOTO apryMEHTa
82 ApKCUHYC, apKKOCHUHYC U http://school-

apKTaHIeHC YMCIOBOIO apryMeHTa

collection.edu.ru/
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ApKCUHYC, apKKOCUHYC U

83 apKTaHTeHC YMCIOBOIO apryMeHTa
Tpuronomerpuyueckas OKpYKHOCTb,
84 omnpeeeHUue TPUTOHOMETPUIECKUX
(GyHKIMI YMCIOBOIO apryMeHTa
TpuroHomerpuueckas OKpYKHOCTb, httos/school-
85 OTpeeNIeHE TPUTOHOMETPUYECKUX _picollection.e duru/
(GyHKIMI YMCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKUE http://s_chool—
dopMyb collection.edu.ru/
87 OCHOBHBIE€ TPUTOHOMETPUYECKUE http://s_chool—
dopMyb collection.edu.ru/
88 OCHOBHBIE TPUTOHOMETPUYECKUE http://s_chool—
bopMyb collection.edu.ru/
89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI
90 IIpeobpazoBanue httQ://s_chool-
TPUTOHOMETPUYECKUX BBIPAXKCHUN collection.edu.ru/
o1 [IpeoGpazoBanue http://school-
TPUTOHOMETPUYECKUX BBIPAKEHUN collection.edu.ru/
92 [IpeoOpazoBanue htt[:_)://s_chool-
TPUTOHOMETPUYECKUX BBIPAKECHUN collection.edu.ru/
93 [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUN
94 Pemenue Tpuronomerpuyeckux http://school-
YpaBHEHUU collection.edu.ru/
95 Pemienne TpuroHoOMeTpUUECKUX http://school-

YpaBHEHUMU

collection.edu.ru/
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Pemienne TpuroHOMeTpUUECKUX

http://school-

% YpaBHEHHUU collection.edu.ru/
97 Pemenne TpuroHoMeTpuYECKUX
YpaBHEHU I
08 Pemenne TpuroHoMeTpuYeCcKUX
YpaBHEHU I
99 Pemenne TpuroHoMeTpuyeCcKux
YpaBHEHU I
100 Pemenne TpUroHoMeTpru4eCcKux
YpaBHEHU U
KonTtponpHas pabora:
101 "TPUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUA"
[MocnenoBarenbHOCTH, CIIOCOOBI
’ y http://school-
102 3aJIaHUs ITOCIIENOBATEILHOCTEM. .
. collection.edu.ru/
MeTto MaTeMaTHIeCKON HHIYKITHT
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
103 nocliiefioBarenbHOCTH. VicTOpus
aHaM3a OECKOHEYHO MaJIbIX
http://school-
104 Apudmerndeckas porpeccus .
pud porp collection.edu.ru/
105 r http://school-
€OMEeTpHYeCcKasi TPOrPecCHst collection.edu.ru/
106 beckoHeuHo yObIBaroIas http://school-
reOMEeTpUYECKasi IIPOrpeccust collection.edu.ru/
107 Cymma OeckoHEUHO YObIBaroIIei http://school-

TE€OMETPUYECKOU MPOrPECCUU

collection.edu.ru/
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JInHEeNHBIN U SKCIOHEHITUAJILHBIN

http://school-

108 poct. Uucno e. @opMyrna CIOXKHBIX collection.edu.ru/
MPOIIEHTOB
JIMHENHBIN U DKCIIOHEHIINAJILHBIHN httnz/school
109 poct. Huco e. @opmMyra CIOKHBIX _picollection.e duru/
MPOIEHTOB
Hcnosb30Banue Mporpeccuu s
110 pEILIEHNs PeaTbHBIX 3a7a4
MPUKIATHOTO XapaKTepa
KonTtponsHas pabora:
111 "TlociieoBaTENBPHOCTU U
nporpeccun"
112 HenpepsiBHbIe PyHKITUT U UX http://school-
CBOWCTBA collection.edu.ru/
113 Touka pa3pbiBa. ACUMITOTHI http://school-
rpaduKoB (QyHKUIHHA collection.edu.ru/
114 CaoiicTBa QyHKIIMH HEMPEPHIBHBIX http://school-
Ha OTPE3KE collection.edu.ru/
115 CaoiicTBa (pyHKIINN HEMPEPHIBHBIX
Ha OTpE3Ke
116 Metoa MHTEPBAJIOB VISl PELLICHUS http://school-
HEpPaBEHCTB collection.edu.ru/
117 Metox MHTEPBAJIOB VISl PELLICHUS http://school-
HEpPaBEHCTB collection.edu.ru/
118 Metoa HHTEPBAIOB ISl pEIICHUS http://school-
HEpPABEHCTB collection.edu.ru/
119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX http://school-

GyHKIMH UI pereHus 3a1a4

collection.edu.ru/
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[IpuMeHeHuE CBOWCTB HENPEPBIBHBIX

http://school-

120 ) '
(byHKHHH JUTSL peleHus 3a1a4 collection.edu.ru/

121 [lepBas u BTOpas npon3BOHBIC
yHKIHH

122 Onpenenenue, reOMETpPUYECKU I http://school-
CMBICJT IPOU3BOTHON collection.edu.ru/

123 Onpenenenue, GU3NIECKUN CMBICT http://school-
MIPOU3BOTHOU collection.edu.ru/

124 VYpaBHEHUE KacaTeIbHON K IrpaduKy http:/school-
byHKIIH collection.edu.ru/

125 VYpaBHeHUe KacaTebHOM K rpaguKy
yHKIIHT

126 [Ipou3BoHbIE 3IEMEHTAPHBIX http:/school-
pyHKIMI collection.edu.ru/

127 [Ipon3BOoHBIE 3JIEMEHTAPHBIX
yHKIMH
IIpousBogHas CyMMBl,

P A M http://school-

128 MIPOU3BEICHUS, YACTHOTO U .

. collection.edu.ru/
KOMIIO3U TN (PYyHKITHI
[IponsBoaHast CyMMBI
P A YMMEL, http://school-

129 MIPOU3BEICHUS, YACTHOTO U )

. collection.edu.ru/
KOMIO3UITUHN (PyHKIIUH
IIpousBogHas CyMMEI,

130 POMSBOATAL EYM http:/schook
TpOHSBEACHHA, qaCTHf’m " collection.edu.ru/
KOMITO3UIIUHU (PYHKITUN

131 KonTponbhas pabora:

"TIponsBoanas"
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[ToBTOpenue, 0600IICHNE,

132 cucTeMaTu3anus 3HaHUuM: 1
"VpaBuenus"
133 [ToBTOpeHue, 06001IeHME, 1
cucreMaru3anus 3HaHu: "Oyakiun"
134 HtoroBast KOHTpOJIbHAS paboTa
135 HroroBast KoHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHwMeE, 06061HCHI/IVC, 1
cucTeMaTu3alus 3HaHU i
OBUIEE KOJIMYECTBO YACOB I1O
LE 136 10

[TPOTPAMME




11 KVIACC

KoJsmnuecTrBo yacos DJIeKTPOHHBbIE
Ne Hara ¢ poBeIe
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/m Bcero u3ydyeHusi | oOpazoBaTeJibHbIE
padoThI padoThI
pecypcebl
IIpumenenune Ipou3BoOIHON K
1 chne OBaHI/I}op(p Ui Ha 1 hitpd/schook
A YHKIL collection.edu.ru/
MOHOTOHHOCTb U KCTPEMYMBI
IIpuMeneHnre npou3BOIHON K
) p P(b ; . http://school-
HCCIEIOBAaHUIO nH Ha .
A YHKIL collection.edu.ru/
MOHOTOHHOCTH U 3KCTpeMYMI)I
IIpnMeneHre Npou3BOIHON K
5 P p<b A . http://school-
HCCIIETOBAHUIO Wi Ha ]
8 YHI collection.edu.ru/
MOHOTOHHOCTb M SKCTPEMYMBbI
IIpumenenue Ipou3BOIHON K
. P p : . http://school-
ncees10BatmIo QyHKimi Ha collection.edu.ru/
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpuMeHenye IPOU3BOIHON K
5 P P . 1 http://school-
MCCIE/IOBAHMIO QYHKIILH Ha collection.edu.ru/
MOHOTOHHOCTb M SKCTPEMYMBbI
IIpumenenune Ipou3BOIHON K
6 chne OBaHI/IIop(b i Ha 1 hitpd/schook
a YHKIL collection.edu.ru/
MOHOTOHHOCTb U SKCTPEMYMBbI
Haxoxxnenne HanOoIbIIEro 1
. http://school-
7 HAMMEHBIIIETO 3HAYCHU S HEPEPHIBHOM 1

(GyHKIMHM Ha OTpE3Ke

collection.edu.ru/
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Haxoxnenune HauOoOMbIIETO U

http://school-

8 HaWMEHBIIETO 3HAYCHUS HEMPEPhIBHON )
collection.edu.ru/
(GyHKIUU Ha OTpe3Ke
Haxoxxnenne HanOombIero u
9 . http://school-
HANMCHBIIICTO 3HAUCHU A HCIIPCPBIBHOU .
pep collection.edu.ru/
(GyHKIMHM Ha OTpe3Ke
Haxoxnenne HanOoOIbIIETO 1
10 o http://school-
HaMMEHBIIIET0 3HAUYECHUS HEIPEPLIBHON -
© Cro sHa4e crpep 0 collection.edu.ru/
GyHKIIMM Ha OTpe3Ke
Haxoxnenne HanOombIero u
11 . http://school-
HAUMEHBIIIET0 3HAYECHUS HEMIPEPLIBHOM .
pep collection.edu.ru/
(GyHKIUU Ha OTpe3Ke
Haxoxnenne HanOombIIETO U
12 HaWMEHBIIETO 3HAYCHUS HEIIPEPBbIBHOU
(GYHKIMHM Ha OTpe3Ke
IIpumenenune Ipou3BOHON I
3 P p http://school-
HaxXO0XKIEHUS HAUIIYYIIETO PEIIEHUS B )
A yi p collection.edu.ru/
MPUKIAIHBIX 3a/1a9aX
[Tpumenenue npou3BOAHOMN IS
14 HaXOXICHUS HAWIYUIIIETO PEHICHUS B
HpI/IKJIaI[HBIX 3aa4dyax
[IpuMeHeHue Npon3BOTHON IS
15 OTIpe/IeNICHUsI CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHOr0 GOpMyION UK
rpadukom
16 [IpuMeHeHune npon3BOAHON s http://school-

ONpCACIICHUS CKOPOCTU U YCKOPCHUA

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

nporecca, 3aJaHHOro GOpMYION HITH
rpadukom

http://school-

17 K i -
OMIO3H A (KL collection.edu.ru/
18 K . http://school-
OMIIOSHIMS yHKIMIA collection.edu.ru/
19 K . http://school-
OMIIO3HLMS yHKUMjA collection.edu.ru/
20 I'eomerpuueckue oOpa3bl ypaBHEHHH Ha
KOOPZMHATHOM MIOCKOCTH
21 I'eomerpuueckue 0Opa3bl ypaBHEHHH Ha
KOOPZMHATHOH MJIOCKOCTH
29 KonTponbhas pabota: "UccnenoBanue
(GYyHKIUH C TTOMOIIBIO TTPOU3BOTHON"
23 IlepBooOpazHasi, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX
[lepBooOpazHbie 21eMEHTAPHBIX
24 p “pH p http://school-
(ynxuuii. lpasina HaxoxCHAA collection.edu.ru/
1epBOOOPA3HBIX
[lepBooOpazHbIe 3eMEHTapHbIX
’s pROGOP - P http//school-
(ynxunid. Tpapuiia HaxoKICHHS collection.edu.ru/
epBOOOPa3HBIX
26 Hurerpan. I'eoMeTpruyecKuil CMBICI http://school-
WHTEerpaia collection.edu.ru/
97 Brruncnenue onpenesi€HHOro HHTerpana http://school-
o ¢popmysie Hetotona-Jleioauna collection.edu.ru/
28 Brruucnenue onpenenéHHOro MHTErpaia

o opmynne HproTona-JleitOnuma
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[IpuMeHeHune nHTErpaIa 1

29 HaXO0XJIEHUs IUIONRAEH TIOCKUX QUTYp
[IpumeHeHune nHTErpana ais
30 Hax0XICHUS 00BEMOB TEOMETPUYECKUX
TeN
31 [Tpumeps permeHnit nuddepeHTnaTbHBIX
ypaBHEHU I
39 [Ipumeps! permennit AuddepeHInaTbHBIX http://school-
YpaBHEHU U collection.edu.ru/
MaremaTnyeckoe MOJCIUPOBAHUE
33 peanbHBIX MPOLECCOB C TOMOIIBIO
mddepeHnaIbHbIX YPaBHEHUH
34 KonTponbhas pabora: "TlepBooOpazHas u
uHTerpan"
35 Tpuronomerpudeckue QyHKINHU, UX http://school-
CBOMcCTBa U rpaduKu collection.edu.ru/
36 Tpuronomerpuueckue QyHKIUHU, UX
CBOWCTBA U Tpaduku
37 Tpuronomerpuueckue QyHKIIUHU, UX
CBOWCTBA U rpaduKu
38 Tpuronomerpudeckue QGyHKIUHU, UX
CBOWCTBa M Tpa(uKH
39 Tpuronomerpudeckue QGyHKINUH, UX httg://s_chool-
CBOICTBa U rpaduKu collection.edu.ru/
OTt60p KOIiHGI/I TPUTOHOMETPHUECKUX httos/school-
40 YpaBHEHUM C TOMOILBIO PUDSCRO0,

TPUTOHOMETPHYECKON OKPY>KHOCTH

collection.edu.ru/
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OT60p KOpHEH TPUTOHOMETPHUUECKHX

41 YpaBHEHHU ¢ TOMOIIBIO
TPUTOHOMETPUUYECKOW OKPYKHOCTH
OT1OOp KOpPHEHN TPUTOHOMETPHUICCKHX
42 YpaBHEHUM C TTOMOIIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
Ot60p KoliHeH TPUTOHOMETPUYECKUX htto/school-
43 YPaBHCHHH ¢ HOMOHIEIO collection.edu.ru/
TPUTOHOMETPHYECKON OKPY>KHOCTH
Pemienne TpuroHoMeTpruUECKUX http://school-
44 HEpPABEHCTB collection.edu.ru/
45 Pemienne TpuroHoMeTpruUECKuX http://school-
HEpPAaBEHCTB collection.edu.ru/
46 Pemenne TpuroHoMeTpuYeCcKux
HEpaBEHCTB
Pemienne TpuronomMeTpruuecKux
47 HEpaBEHCTB
KonTponsnas padota: "I padmku htto/school-
48 TPUTOHOMETPHUUECKUX (PyHKITHH. collection.edu.ru/
Tpuronomerpudeckrue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PELICHUS http://s_chool—
TIOKa3aTeNIbHBIX HEPABEHCTB collection.edu.ru/
50 OCHOBHBIE METOIbI PELICHUST http://school-
MOKa3aTeJIbHbIX HEPABEHCTB collection.edu.ru/
OCHOBHBIE METOIbI PELICH U http://school-
°1 IOKa3aTeNIbHBIX HEPABEHCTB collection.edu.ru/
59 OCHOBHBIE METO/IbI pEIICHUS

ITOKa3aTCJIbHbIX HEPABCHCTB
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OCHOBHBIC MCTO/IbI pCHICHU A

53 Jorapu(MUUECKUX HEPaBEHCTB

54 OCHOBHBIE METO/IbI PELICHUS htt[:_)://s_chool-
norapuMHUYECKUX HEPABEHCTB collection.edu.ru/
OCHOBHBIE METO/IbI pEIICHUS

= Jorapu(MUUECKUX HEPaBEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUUECKUX HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS htt[:_)://s_chool-
UppalMOHAJIbHBIX HEPABEHCTB collection.edu.ru/
OCHOBHBIE METO/IbI pELICHUS

o8 VPPaLMOHAJIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
MPpaLMOHAJIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEIICHU ST http://school-
UppaliOHAIIbHBIX HEPABEHCTB collection.edu.ru/
I'paduueckre MeToabI penieHUS http://school-

61 MppalMOHAJIbHbIX YDaBHEHU I collection.edu.ru/

62 I'paduueckre MeTObI peLICHHS
UPpallMOHATBLHBIX YpaBHEHU I

63 I'paduueckre MeTobI peLeHUS
MOKa3aTeIbHBIX YPaBHEHU I
I'paduueckue mMeToabl perieHus

64 NOKa3aTeIbHbIX HEPABEHCTB

65 ['paduyeckre MeTomabl perieHus
norapuMUYECKUX YpaBHEHUM

66 I'paduyeckre MeTombI pemeHUs

Jorapu(PMUYECKIX HEPABCHCTB
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67

I'paduueckre MeToABI peHieHUS
Jorapu(PMUUECKUX HEPABCHCTB

68

I'paduueckue mMeToapl perieHus
MOKa3aTeIbHBIX U JIOTapU(MUUIECKUX
YpaBHEHU U

http://school-
collection.edu.ru/

69

I'paduueckre MeTob! pelieHUS
MOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX
YpaBHEHUU

70

I'paduueckure MeToAbI penieHUS
MIOKA3aTEeIbHBIX U JIOTAPH(PMHUECKUX
HEPaBCHCTB

71

I'paduueckre MeTobl peLeHUs
MTOKa3aTeJIbHBIX U JIOTapU(PMUIECKIX
HEpaBEHCTB

72

KontposnbHas pabora:
"HppannoHalbHble, TOKa3aTeIbHbIE U
norapudmMuyueckre HepaBeHCTBA"

73

KomnekcHbie uncna. Anrebpanueckas u
TPUTOHOMETpHUUecKast (opMbI 3anIuCU
KOMIIJIEKCHOTO YHClla

74

KommnekcHeie uncna. AnreOpandeckas u
TpUTOHOMETpHUEcKasi (JOpPMBI 3auCcCh
KOMIIJIEKCHOTO 4K CIIa

http://school-
collection.edu.ru/

75

ApudmeTrrueckre onepanuu ¢
KOMIUJIEKCHBIMU YHCIIaMH

http://school-
collection.edu.ru/

76

ApudmeTrrueckre onepanuu ¢
KOMIIJIEKCHBIMU YK CIIaMH

http://school-
collection.edu.ru/
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N300paskeHre KOMILIEKCHBIX YHCET Ha

http://school-

[ KOOPAMHATHOMN TIJIOCKOCTH collection.edu.ru/
78 N300paskeHre KOMILJIEKCHBIX YHCET Ha
KOOPJIMHATHOM IJIOCKOCTH
79 ®opmyna Myaspa. Kopuu n-oii crennenn http://school-
13 KOMIUIEKCHOTO 4HClla collection.edu.ru/
80 ®opmyna Myaspa. Kopuu n-oii crennenn htt[:_)://s_chool-
13 KOMILJIEKCHOTO YHCIIa collection.edu.ru/
[IpuMeHeHre KOMITJIEKCHBIX YU CeN JIs
81 pemeHust PU3MIECKUX U TEOMETPHUECKUX
3a1a4
82 KonTponbnas pabora: "KomruiekcHbie
gucna"
83 HarypanbHble 1 menbie yncia
84 HarypanbHble u 1enble yncia
[IpuMeHenne Mpu3HaKoB ETUMOCTH
85 [EJIBIX YHCEIl
86 [IpuMeHenme npru3HaKoOB JEIMMOCTH
LETIBIX YK CEell
g [IpuMeHeHmne npru3HaAKOB JEITUMOCTH
! nenbix yucesn: HOJ[ u HOK
88 [IpumeHeHne TPU3HAKOB JETUMOCTH
neneix yucen: HOJL u HOK
89 [IpumeHeHne TPU3HAKOB JETUMOCTH
LEJIbIX YHCEI: OCTATKU MO MOIYIIIO
9 [IpumeHneHne NPU3HAKOB JETUMOCTH

LOECIIBIX YU CEII: OCTATKU 110 MOOYIIIO



http://school-collection.edu.ru/
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91

[IpuMeHeHne NPU3HAKOB JEIIMMOCTH
LEJIBIX YU CENl: alropuT™ EBximaa i
peneHns 3a1a4 B LEIbIX YU CIIaxX

http://school-
collection.edu.ru/

92

KonTtpomnsHas padoTa: "Teopus 1embix
yucen"

93

Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCHUIBHEIE CUCTEMEI I CUCTEMEI-
CJIC/ICTBUS

94

Cucrema 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METO/bI PELICHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAIBHBIX
YpaBHECHU U

96

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEU UPpallMOHAIIBHBIX
YpaBHEHU

97

OCHOBHBIE MCTO/IbI pCHICHUA CUCTCM U
COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHU U

98

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEW MOKA3aTEIbHBIX
YpaBHEHU U

99

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEH JTIOrapu(pMUUECKIX
YpaBHEHU



http://school-collection.edu.ru/
http://school-collection.edu.ru/

100

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(MuyecKux
YpaBHEHU U

101

[IpruMeHeHNe CUCTEM K PELICHUIO
MaTeMAaTUYECKUX 3a1ad U 3a1a4 U3
pa3InYHBIX 00JIACTEN HAYKH U PEabHOM
KU3HU, MHTEPIIpETAL s TOITy4EHHBIX
pe3yNbTaToB

102

[IprMeHeHNEe CUCTEM K PELICHUIO
MaTeMAaTUYECKUX 3a7ad U 3a1a4 U3
pa3IMYHBIX 00JIACTEN HAYKH U PEabHOM
JKU3HU, HHTEPIIPETALUS I10Jy4EHHBIX
pe3yNbTaToB

103

[IpuMeHEeHNE HEPABEHCTB K PELICHUIO
MaTeMAaTHYECKUX 3a1a4 U 3a/1a4 U3
Pa3NUYHBIX 00JIACTEN HAYKH U PEabHOM
JKU3HU, UHTEPIIPETALUS IT0Jy4EHHBIX
pE3YJIBTAaTOB

104

KonTponbHas pabota: "Cucrembl
palOHAIBHBIX, UPPALMOHAIBHBIX
MOKa3aTEeNbHBIX U JIOTAPH(PMHIECKIX

ypaBHEHHUI"

105

PanyonansHble ypaBHEHUS €
rapamMeTpamu

106

PanuonanbHble HEpAaBEHCTBA €
napameTpamu

107

PanyonanbHBIE CHCTEMEI C mapameTpaMmu




HppaunonansHble ypaBHEHMUS,

108 HEpaBEHCTBA C MTapaMeTpamMu

109 HppanmoHanbHbIe CHCTEMBI C
napaMmeTpamu

110 [lokazaTenbHble ypaBHEHUsI, HEPABEHCTBA
C mapamMeTpaMu

111 [TokazaTenbHBIE CHCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MTapaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamMmu

115 TpuroHomeTpruyeckiue HEPaBEHCTBA C
napamMmeTpamu

116 TpUTOHOMETPHUUYECKIE CUCTEMBI C
napameTpamu
ITocTpoenue u uccienoBanue

117 MaTEeMaTHYeCKUX MOJIEICH pealbHbBIX
CUTYyallM}l C TOMOILBIO YPAaBHEHUM C
rapameTpamMu
[TocTpoeHue u uccnenoBaHue

118 MaTEMaTUYECKUX MOJIEJIEH peaTbHbIX
CUTYallli C TOMOLIBIO CHCTEM
ypaBHEHUM C mapaMeTpaMu

119 [locTpoenue u uccienoBanue

MaTCMaTH4YCCKUX MOI[GJ'ICﬁ pCalIbHBIX




CUTYalllil C TOMOLIBIO CUCTEM
YpaBHEHUM C IapameTpaMu

KonTponbhas pabora: "3agauun c

120 .
napaMmeTpamu

121 [ToBTOpeHUE, 0600IICHNUE,
cucTemMaTu3alus 3HaHuil: "YpaBHeHU"

122 [ToBTOpEeHUE, 0000IICHNUE,
cucTemMarusanus 3HaHui: "YpasHeHus"
[ToBTOpeHue, 06001IEeHME,

123 cucTemMaru3alus 3HaHui: "YpaBHeHU .
Cucrembl ypaBHEHUI"

124 [ToBTOpenue, 0600IICHNE,
cucremarusanus 3Hanui: "HepaBencrea"

125 [MoBTOpenue, 0600IICHNE,
cucremarusanus 3Hanui: "HepaBencrea"

126 [ToBTOpenue, 0600IICHNE,
cucrtemaTtu3anus 3HaHuil: "HepaBencraa"
[ToBTOpenue, 0600ICHNE,

127 cucreMaru3anus 3HaHui: "TIponsBoHas
u e€ npuMeHenue"
[ToBTOpeHUE, 0600IICHNE,

128 cucreMaruzaius 3HaHuii: "TIpousBogHas
U €€ npuMeHeHue"
[NoBTOpenue, 0600IICHNE,

129 cucremarusanus 3Hanuii: "TlponsBogHas

U e€ nmpuMeHeHue"




[ToBTOpenue, 0600IICHNE,

130 cucreMaru3anus 3HaHui: "MHTerpan u 1
ero npumMeHexue"

131 [ToBTOpeHue, 06001IeHME, 1
cucreMaru3aius 3HaHu: "OyHkiun"

132 [ToBTOpenue, 0600IECHNE, 1
cucreMaru3aius 3HaHui: "OyHkiun"

133 [ToBTOpenue, 0600mECHNE, 1
cucreMaru3alus 3HaHui: "OyHkiun"

134 HroroBast koHTpospHas paboTa

135 HroroBas xoHTposbHAS paboTa

136 [ToBTOpEHME, 0606H_IeHI/£e, 1
CUCTEMAaTH3AIUs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O 136 10

[NIPOTPAMME







YYEBHO-METOIANUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Maremaruka. ['eomerpus, 11 xkmacc/ Mepsmsik A.I'., HomupoBckmii /[ . A.,
[TonsikoB B.M.; non penakuueii [Togonsckoro B.E., O01iecTBO ¢ orpaHndeHHON
oTBeTcTBeHHOCTHhIO M3 natenbckuii ieHTp « BEHTAHA-I'PA®y»; AkimonepHoe
obmectBo «M3narenbctBo «IIpocBerieHues

» Maremaruka. AnreOpa 1 Hadajla MaTeMaTHIecKoTo aHanm3a, 11 kmace/
Mep3snsk A.I'., Homuposckuii 1. A., [lonsikoB B.M.; nox penakuuen
[Togonbckoro B.E., O6111ecTBO ¢ OTpaHMYEHHOM OTBETCTBEHHOCTHIO
N3 narensckuit ientp « BEHTAHA-I'PA®y; AkimoHepHoe 0011eCTBO
«M3marensctBO «IIpocBemenne»

» Marematuka. Anredpa 1 Hayana MareMaTH4ecKoro aHanusa, 10 kiace/
Mep3snsik A.I'., Homuposckuii 1. A., [TonsikoB B.M.; noxa penakuuen
[Tononsckoro B.E., O01ecTBO ¢ OrpaHu4eHHOM OTBETCTBEHHOCTHIO
N3 narensckuii neHTp « BEHTAHA-I'PA®y; AkmmonepHoOe 00IIECTBO
«M3narensctBO «IlpocserieHne»

» Maremaruka: I'eomerpus, 11 kmacc/ [lorockye E.B., 3saBuu JI.H., O61m1ectBO
C OTpaHUYEHHOU OTBETCTBEHHOCTHIO «[IPODAY» ; AKImoHEpHOE 001LIECTBO
«M3marensctBO «IIpocBereHne»

» Maremaruka: ajredpa M Hadajga MaTeMaTH4eCKOTO aHaIn3a, T€OMETPHUS.
['eomerpms, 10-11 xmacesl/ [loropenos A.B., AkiimonepHoe 00111eCTBO

«M3parenbctBO «IIpocBemeHue



* Maremaruka: anreOpa 1 Haduajia MaTeEMaTHYECKOTO aHAINU3a, TEOMETPUSL.
Anrebpa 1 Hayaa Maremarnyeckoro aHanusa, 11 kmace/ Mypasun I'.K.,
Mypasuna O.B., O01iecTBO ¢ OTpaHUYEeHHON 0TBETCTBEHHOCTHIO « JIPODAY;
AxuunonepHoe oo1ecTBo «M3narensctBo «IIpocsemienne»

Anrebpa u Hadana matemarndeckoro anamusa 10-11, Mep3mak AL, u ap M.:

"Benrana-I'pad", 2018 u mocnexyromnme u3aanus

METOJAUYECKUE MATEPUAJIBI JIJ151 YUUTEJISA
1. Anrebpa u Hauana aHamm3za: YueO. st 10—11 k. oOmeoOpa3oBar.
yupexaennii /A.H. Komvoropos, A.M. A6pamos, FO.I1. Aynaunsia u np.; [los.

pen. A.H. Koimmoroposa. — M.: [Ipocsemenue, 2013r.+CD

2. luakTiyecKue MaTepuatsl 1o ajredpe v Hauanam aHanusa st 11 knacca

/B.M. UBnes, C.M. Caaksn, C.U. llIBapubypa. — M.: [Ipocsemienne, 2013r.

3.Adanacwesa T. JI., Tanummna JI. A. Anre6pa. [loypounsie mianst s 11

Kiacca.- Bosirorpan, Yuurens, 2009.

4.Pypyxun A.H., Macnennukosa N.JI., Mummmnaa T.I'. [Toypounsie pa3paboTku
no ainredpe u HavaidaMm anaimmza: 11 kmacc. - M.: BAKO, 2011. -304 c. - (B

MOMOIIb LIKOJIbHOMY YUHUTEIIO).



NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETU

HUHTEPHET

https://edsoo.ru/
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