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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AunreOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM M3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3y Uil HM3yYeHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpPOHbI, (POPMUPYET JOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPyrux JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHMBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMynupyeT CBOM JOCTHKEHUSI B MAaTEeMaTU4YecKoi opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS DKOHOMUKH WM OOIICCTBEHHOW »W3HHU, IMO3BOJISICT OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh UX JJIS
JaIbHEWIEro o0pa3oBaHWs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl 1 MaTeMaTHUYECKOrO aHalIHu3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh HWCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTMBHOE M KPHUTHYECKOE
MBIIIUICHHE.

B xone u3ydenus yuyebHOro kypca «Airebpa M Hayala MaTeMAaTUYECKOTO aHaIM3a»
oOydarouecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJIEICH pEAJIbHBIX CUTYyalluid, WHTCPIPETAlU TOTy4eHHBIX
pelleHui, 3HAKOMSITCS C MPUMepaMu MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0sagaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHIIUATIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBI MaTepuall, CIOCOOCTBYIOMIMK (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUS, TaKk U uepe3 crnenupuky ydeOHOM  AesITeNbHOCTH, Tpedyroueit
IPOJIOJDKUTEIPHON  KOHIIGHTPALlMM ~ BHUMAHHSI, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YECHHBIN pe3ynbTar.

B ocHoBe merommku oOyueHHs anreOpe M HadalaM MaTEeMaTHYeCKOrO aHaIM3a JICKHT
JEeSTeNIbHOCTHBIN MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa u Hauajga MaTeMaTUYeCKOr0 aHaJIN3a» BbIICIICHbI
CIEYIOIINE COJEp)KATENbHO-METONYECKHe JTHUHUM: «Uucna U BbUUCICHHS», «DyHKIMH U
rpadukny», «YpaBHEHHS U HEpaBeHCTBay, «Havama mareMaTiueckoro aHanm3ay, « MHOXeECTBa U
Joruka». Bce OCHOBHBIE COIEpKATEIHHO-METOAWYECKUE JMHUU H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS IPYT
JIpyra ¥ TOCTENEHHO HACHIIASCh HOBBIMH TeMaMH U pasneiamu. J[aHHBIN yueOHBIH Kypc
SBIISICTCST MHTETPATUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcoaepKaHHe HECKOJIbKUX
MaTeMaTHUYeCKUX AMCUUIUINH, TaKUX Kak anre0pa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHau3,
TEOpHsl MHOXKECTB, MareMaTrhdeckas Joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBJIAJICBAIOT BCcE Ooyiee IUPOKUM MaTEeMAaTHUYECKHUM aliapatoM, y HHUX TOCIeI0BATEIbHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOZETh peaTbHOM
CUTyalluu, TMPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUH Y4eOHOTO Kypca, A pelieHHs
CaMOCTOSITENIFHO COPMYIMPOBAaHHONH MaTeMaTHYEeCKOH 3aqadd, a 3aTeM WHTEPIpPETHpPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCcKast  JHHUS  «Yucima W BBIUMCICHHS»  3aBeplIaeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO HAyaTO Ha
YpOBHE OCHOBHOTO 001iero obpaszoBanms. Ha ypoBHe cpeaHero oOmiero oOpa3oBaHus 0coboe
BHUMaHUe yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
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ce0s1 MCIIONB30BaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUAKY, BBITOIHAThH
NpUOINKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIPAKEHUS, pab0TaTh ¢ MaTEMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE O0YYaroIIMMCsI MHOXECTBA HATypajbHBIX, LIEJBIX, PAllMOHAIBHBIX U
JEHCTBUTEIIBHBIX YUCEN JONOJHAIOTCI MHOXECTBOM KOMIUIEKCHBIX YHcel. B kaxmom u3 3Tux
MHOECTB PacCCMaTpPUBAIOTCSI CBOMCTBEHHBIE €My CHelM(pHUUECKUe 3a/1a4 U ONEPAIUH: JIeTICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIeJbIX 4YHCeJ, OcoOble CBOWCTBA
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONEpalny, a TaKKe H3BJICUCHHE
KOPHS  HATypaJbHOM CTEINEHM HAa  MHOXECTBE KOMIUIEKCHBIX  4Mceld.  bmaronmaps
[IOCJIEZI0BATEIbHOMY  PAaCIIMPEHUIO Kpyra MCIOJb3YEMBIX YHCE M 3HAKOMCTBY C
BO3MOXKHOCTSIMM UX IIPUMEHEHUS JJIS PELICHUs PA3IMYHbIX 3a7a4 (GOpMHUPYETCs IpeACTaBIeHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUH MOJEIIEN pealbHOI0 MUPA, HIUPOKO
UCIIOJIb3YIOTCS] 0000IIEHNE U KOHKPETH3aLlHs.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peaIM3yeTcs Ha MPOTSHKEHUU BCEro oOydeHHs Ha
YpOBHE cpefgHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEyCMOTPEHO PEILIEHUE COOTBETCTBYIOIIMX 3ajau. B pe3ynpraTe oOyuaromuecs OBlaieBarOT
pa3IMYHBIMM  METOJAMM PELICHHMS pPAalHMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTElbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXKe 3a]ad,
colepkamux napaMmerpsl. llomydeHHble yMEHHsS HIMPOKO MCIOJB3YIOTCA IIPU HUCCIEI0BAaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, TP PELICHUH NPUKIIAJAHBIX 33/1a4 U 33Ja4 Ha HAXO0X/IECHUE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUNM (yHKUMU. J[aHHAs coleprkaTeiabHas JIMHUS BKJIIOYAeT B
cebs1 Takke (QOpPMHpPOBAHME YMEHHUH BBINONHATH Pacu€Thl MO QGopmynam, Mpeodpa3zoBaHUs
palOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUU,
colepKalmmx creneHn u Jsorapudmel. braromapst m3yueHHro anreOpandeckoro Marepuala
OPOMCXOIUT JalbHEHIlee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOIO  MBIIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JAETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet >3 GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHUS MPAKTHYECKUX B €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxaTenpHO-MeToAnYeCcKast TUHUSA «DYHKIUU U TpaQuKU» TECHO NEpPEeIUIeTaeTcs C
JPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, IOCKOJIBbKY B  KaKOM-TO  CMbICIe  3ajaér
MOCIIEIOBATEbHOCT, ~ M3yUeHUsi MaTepuana. V3ydeHwe  CcTENeHHOW, MOKa3aTelbHOM,
JOrapu(pMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIIHA, UX CBOMCTB M TPa(HKOB, UCIIOJIb30BaHHE
GyHKIOUN Uid peuieHusl 3a1ad U3 JIpYrux y4eOHBIX IMPEAMETOB U pPEalbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PELICHUEM YPaBHEHHMH U HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHUMaHuE yaensercs (QOPMHUPOBAHUIO YMEHMsS BbIpaXarbh (opmynamu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEJIMUYMHAMHU, MCCIEI0BATh MOMyYeHHbIe (DYHKIUH, CTPOUTH
ux rpaduku. Marepuan STOHM coiepKaTeNbHON JIMHMM HAalleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIONIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEIHYMHAMH B pa3iuyHoOi (opme:
aHAINTUYECKOW, Tpaduyeckod U cioBecHOH. Ero wusyueHume crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUsS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETH3alHH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas 1nHusA «Havala MaTeMaTHYecKOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paciIupUTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAJHBIX 33/a4, JOCTYIHBIX O0y4arouumcs,
TaK KaK y HUX IMOSIBJISIETCS BO3MOXKHOCTb CTPOUTH I'paMKU CIOXKHBIX (DYHKIMH, ONpeaAessTh UX
HauOOoJbIIME U HAaUMEHbIIINE 3HAYEHUS, BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas coaepxkaTeinpHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeJel peandbHBbIX CHUTyalui, I03BOJISET
HaxXOJWTh HAWIy4lllee pEUICHHE B MNPUKIATHBIX, B TOM YHCIE COLHUAIBHO-I)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHalu3a CHOCOOCTBYET pa3BUTHIO
abCTpakTHOr0, (OPMAIBLHO-IOTUYECKOTO U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUMH
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pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHHKE U ucKyccTBe. OOyuaronmecs
Y3HAIOT O BBIJAIOIIMXCS Pe3yibTaTax, MOJyYEHHBIX B XOJ€ Pa3BUTHSA MaTeMaTUKHU KaK HAyKH, U
00 ux aBTOpax.

CopepxarenpHo-MeTOAMYECKAs JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOM JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTaBICHUS TPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTWKH M MpeliaraloT Haubolee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMN BCE pas3jieibl MaTeMAaTUKU M €€ TMPHJIOKEHHH, OHH
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX IPUIIOKEHUs B efuHoe nenoe. [loatomy
BaXXHO JIaTh BO3MOXXHOCTb OOyYaroleMycs IIOHUMaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHKH M HCIOJb30BaTh €ro I BBIPAXKEHHsS CBOUX MbIcied. Jpyrum
BaXHBIM IIPU3HAKOM MaTEMaTHKU KaK HayKH CJIE€NYeT IPU3HAThb CBONWCTBEHHYIO €l CTPOroCTb
00OCHOBaHMN ¥  CJIeIOBaHHE ONpEeAeNEHHBIM IpaBUiaM IOCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTE€MaTH4E€CKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBILUICHHUS] 00yYarOUIXcs, MO3BOJISIET UM CTPOUTH CBOU PACCYXJICHUS Ha OCHOBE JIOTMUECKUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yuebHom kypce «Ainrebpa M Hayajlla MaTeMaTUYECKOro aHallM3a» IMPUCYTCTBYIOT
OCHOBbl ~ MaT€MaTH4YE€CKOr0  MOJEIUPOBAaHHUS, KOTOpbIe  IMpHU3BaHbl  CHOCOOCTBOBATh
(GbOpMHUPOBAHHIO HABBIKOB IOCTPOCHMSI MOJENIeHd pealbHbIX CUTYyallud, HCCIEAOBAHUS STUX
MoOJIeJIe C TOMOIIBIO0 ammapara aiareOpbl M MaTEeMaTHYECKOro aHaliu3a, HWHTEpHpeTaruu
MOJIyUYEHHBIX Pe3yabTaToB. Takue 3aJaHus BIUIETEHbI B Ka)bId U3 pa3lelioB MPOTPAMMBI,
MOCKOJIBKY BECh MaTepuai y4eOHOro Kypca IIMPOKO HMCIIONB3YETCs ISl PEUICHUS MPUKIIAIHBIX
3amau. [lpu pemeHnn peanbHBIX MPAKTHYECKUX 334ad  OOydaromuecs pa3BUBAIOT
HaOJII0/1aTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCsl, HCIOJIb30BaTh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JlesaTensHOCTh MO (OPMUPOBAHUIO
HaBBIKOB PEIICHMs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3yUEHHs BCEX TeM Y4eOHOTo
Kypca «Anrebpa 1 Hayalla MaTeMaTUYECKOTO aHATTU3ay.

Ha uzyuenue yueOHoro kypca «Anredpa u Hadyajia MaTeMaTUYECKOr0 aHAJIN3a» OTBOJAUTCS
272 4aca: B 10 kmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 dJaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BIYUCICHUSA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB ISl PEIICHUs] TPUKIIAJAHBIX 3a7a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JleiicTBuTenbHBIC YKcIa. PalmoHaNbHBICE M WPpAlMOHAIBHBIC YHcTa. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAynb AEHCTBUTEIBLHOIO YHCIA UM €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIUMCIIEHUS, IpaBUa OKPYIJIEHMs, NPUKUJIKA M OLEHKa pe3ysbTara
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Vicnonp3oBanue nmoaxosimeii popmbl
3alACU ACUCTBUTEIBHBIX YUCEII Ul PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTYypaTbHOW CTETIEHH U €r0 CBOMCTBA.

CreneHp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIEebIX U IPOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensl ¢ nensimu kodddunnuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTEIIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABI PELICHHMS  HPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHsA. OCHOBHBIE METOJAbI pELIEHUs JIOrapuPMHUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHM. MaTpuua cUCTEMBl JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro reOMETpPUYECKUH CMBICT M CBOWCTBA, BBIYUCIEHHUE €r0
3HAYCHM, IPUMEHEHUE ONPENCIIUTENS I PELICHNUs CUCTEMBI TMHENHBIX YpaBHEHUN. Pemenue
MIPUKJIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne mocTpOeHHON
MOJIEJIY C TOMOILBIO MaTPHUILL U OIIPEACIUTEICH.

ITocTpoeHrne MareMaTH4eCKUX MOJEIEH peaJbHOM CUTyallUH C IOMOIIBI) YpPaBHEHUN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMM M HEPAaBEHCTB K DPEIICHUI0 MAaTEMaTU4YeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHkMs, crnocoObl 3anaHus (yHKIuU. B3anmHOo oOpatnble ¢yHkiuu. Kommosunus
¢bynkuuit. ['paduk pynkuun. DnemeHTapHble peodpa3zoBaHus Ipa@uKoB HyHKIUMA.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. UETHbie M HeuéTHble QyHKuMU. [lepuognueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (pyHKUIMU. MakcuMyMbl 1 MUHMUMYMBI (yHKIMU. Hanbomnbliee n HauMeHblee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.



JluneliHasi, KBaJpaTU4YHas U JpoOHO-THHEWHas GYHKIUHU. DIeMEHTapHOEe UCCIIeI0BaHUE U
MOCTPOEHUE UX TPadUKOB.

Crenennass (yHKIMS C HAaTypaJbHBIM M LIEJbIM TokaszareneMm. EE cBoiicTBa u rpaduk.
CpoiictBa u rpaduk KOpHA N-OH CTelneHW Kak (PyHKIMHM OOpaTHOM CTENEHH ¢ HaTypajJbHbIM
IIOKa3aTEJIEM.

[Toka3zarenbHas U gorapugmuueckas GyHKIUH, UX cBOMCTBA U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpuueckas OKpPYKHOCTb, OINpENEICHUE TPUTOHOMETPHUECKUX (YHKLUH
YKCJIIOBOI'O apryMEHTA.

@OyHKIMOHANbHBIE 3aBUCUMOCTH B pPEaJIbHBIX Ipolieccax U siBieHUsX. ['paguku peanbHbIX
3aBUCUMOCTEH.

Havaja maTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTenbHOCTH, CIIOCOORI 3aaHUsl OCIed0BaTeIbHOCTEH. MeTo I MaTeMaTHYeCKOi
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIENOBATENBHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomerpuueckas — mporpeccud.  beckoHeyHo — yObiBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YObIBaIOILIEH reOMETPUYECKON IPOrpEeCcCHH.
JIuHelHbII W DKCHIOHEHLHMANbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcrnonbs30BaHue NPOTrpeccuu Uil pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepbiBable ¢GyHKIMH M uX cBoHcTBa. Touku paspbiBa. ACHMOTOTHI I'paUKOB
¢ynkuumii. CBoiicTBa (DyHKIMI HENMpPEPBHIBHBIX HAa OTpe3ke. MeTOo[ HMHTEPBAJOB JUIS PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENTPEPBIBHBIX (DYHKLUH /IS peIieH s 3a/1ay.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIUK. OnpeeneHne, TeOMETPUISCKUN U (PU3HIECKUN
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOM K rpaduky pyHKINU.

[TpousBoaHble AnieMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHMSI, YACTHOTO
U KOMITO3UIMU QYHKLIHUH.

MHuoxecTBa M JIOTHKA

MHoOXecTBO, onepaluy HajJ MHOXKECTBaMU U MX CcBoiicTBa. [{uarpammsl Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i OINHCAaHMs PEabHBIX MPOLECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.

11 KUIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1ienble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbImi o6mui nenutens (nanee — HOJl) u Haumensiee obmiee kpatHoe (manee — HOK),
OCTaTKOB TT0 MOYJIIO0, alropuTMa EBKIIM/IA 7151 peleH s 3a1a4 B SJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCia. ApUPMETHIESCKHE ONEPAHd ¢ KOMIUICKCHBIMY Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCeN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. KopHu n-oit ctenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIEKCHBIX YHCET JUIsl peIleHds (QU3NYSCKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHUsI M HEpaBEHCTBA

CucreMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIeJICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHH C MOMOIIBI0 TPUTOHOMETPHUYECKON
OKPYXHOCTH. Perrenne TpuroHoMeTpuiIecKix HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(DMUIECKIX HEPABEHCTB.



OcCHOBHBIE METO/IbI PELLIEHUS] UPPALMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM W COBOKYINHOCTEH  PAllMOHANIBHBIX,
UPpaIMOHATBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMHU.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTHMUYECKUX 3ajad U
3ajjady U3 pa3iIMyHBIX 00JacTell HAayKM M PpeaJbHOW JKU3HU, HMHTEpIpeTalus HOJYy4YEeHHBIX
pE3yJIbTaTOB.

DOyHKIUM U TPpadpuKu

I'padux xommnozuumu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOpPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

I'paguueckue MeToabl peLIeHHs YpaBHEHHMM M HepaBeHCTB. ['paduueckue MeTomabl
peleHus 3a1a4 ¢ IapaMeTpamH.

Hcnonb3oBanue rpapukoB (QyHKUIMI A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPBIC BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX y4EOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIu3a

[TpyumeHeHre NPOU3BOIHOM K MCCIEN0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HeNTPephIBHOM (QyHKIIMM HaA OTpe3Ke.

[IpumeHeHrne NPOU3BOAHOM Al HAXOXKACHMUS HAWIYYIIEr0 PEUIeHHs B IPHUKIaJHBIX
3ajjayax, A ONpEIeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod HiIu
rpaduKoMm.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO MepBOooOpa3HbIX. IlepBooOpa3Hble 37I€MEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

Wurerpain. I'eomeTpuueckuii cMpICa UHTETpaa. BeuncieHue onpeneaéHHoro HHTerpaina
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHune wuHTErpana Juid HaXOXKJIEHHs IUIOMIAAeH IMIIOoCKUX ¢uUryp u 0o0bEMOB
FEOMETPUUECKUX TEll.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOIECCOB C MOMOIIBI0 AU(PepeHINaTbHBIX YPAaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICHWCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKTaHCKOM WICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, HUCIOJb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEJACHUS, CBI3AHHOTO C NMPAKTUUYECKUM IMPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHUS:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHu#H, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3juyHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpECcaxX 3J10POBOTO
u Oe3omacHOro o0Opasa JKU3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIECHHOCTHU TPYIOIIO0US, HHTEPEC K pa3IMYHBIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIMUSHUS COIHAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cqepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA MU MaTEeMaTHIECKON KYJIbTYpOH KaK CPEACTBOM MO3HAHUS MHUDA,



TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U
B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue aAeicTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHBbIE MPU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPa30BBIBATH CYKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpeUus B (pakTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsiaraTb KPUTEPUH JUIS  BBISBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JCIAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIe U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaWOoNee MOAXOMANMH C Y4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBare/bCKue AeiCTBUS:

UCIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENLCKUIM MHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOTIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJICIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEeKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMH;

CaMOCTOSTENLHO (POPMYIUPOBATH 0000IIEHUS M BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OLICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JI OTBETa Ha BONPOC U IS
pelieHus 3a1a4uu;

BbIOUpaTh HMHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATh,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUJIOB U  (opm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  HHGOpMAIMIO, TPEACTaBIATh €€ B pa3nuYHBIX  dopmax,
WJLTIOCTPUPOBATH TpadUUecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATENTHHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA
OO01menue:

10



BOCIIPUHUMATL H (bOpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIIMU
O0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHCHMEHHBIX
TCKCTAax, JaBaTb IOjACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh PAa3IM4KUe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMYyIHPOBATH Pa3HOTIACHS, CBOU BO3PAKECHNUS;

MNpEaACTaBJIATL PE3YyJIbTAaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/auyd, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, SJMOLHOHAJIBHBII HHTEICKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HUX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTb IIPH PEUICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysibTaTa LEIM M YCIOBUSIM, OOBICHATH IPUYUHBI
JOCTYDKEHUSI WM HEJOCTHXKEHMsI pe3ysibTaTOB JEsTEIbHOCTH, HAXOAWTh OUIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI IpU
pelieHMH y4eOHBIX 3a/a4, NIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, paclpeiessiTh BHABI padoOT, IOrOBapUBATHCS, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce oOydaroluiicsi MOMYYHT CIEAYIOIIUE TpPEeIMETHBIC
pe3yabTaThl MO OTACIBHBIM TeMaM pabouel mporpaMMmbl yd4eOHOTo Kypca «Anrebpa u Havyaia
MaTeMaTUUYeCKOr0 aHaIu3ay:

Yuciaa 1 BLIYUCIEHUS:

CBOOOIHO OMEPUPOBAThH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIepUOAMYECcKast
JIpo0b, MPOIEHTHI, UPPAIMOHATHHOE YHCIIO, MHOXECTBA PAIlMOHAJIBHBIX U JIEHCTBUTEIbHBIX
yucesl, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

MPUMEHSATH IPOOU W MPOIEHTHI IJIs1 PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PAa3IMUHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHSATh TPHUOTMKEHHBIC BBIYMCICHUS, TpaBUjIa OKPYIJICHUS, MPUKHUAKY U OILECHKY
pe3yJibTaTta BEIYMCIIEHU;
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CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alMCH AECHCTBUTEIbHBIX YUCEN JIJs PEIIeHMs] MPAKTUYECKHX 3ajad U
IIPEJICTaBICHUS JaHHbBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYypalbHOM CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHb C PAIIMOHAIILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapudM dYucia, JECATUYHbIE U HATypajbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOTO
apryMeHra;

OIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTaHI€HC YUCIOBOTO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  ONEpUPOBaTh  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHUA-CIICJCTBUS, PABHOCUJIbHBIE HEPAaBEHCTBA;

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPalMOHAIBHBIX U APOOHO-PALMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ HUHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSMH: MHOTOYJIEH OT OJHOW INEPEMEHHOH, MHOTOWIEH C
HenpiMA - KO3 QUIUeHTaMH, KOPHHM MHOTOWICHA, MNPUMEHATh JEJeHHEe MHOTOWIeHa Ha
MHOI'OYJIEH ¢ OCTaTKOM, TeopeMy be3y u Teopemy Buera i pemenus 3anay;

CBOOOZHO ONEpUpOBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpesieNIUTeNb MaTpulbl 2 X 2 W €ro IeOMeTpPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBa
onpeaenuTens 2 X 2 Juid BBIYMCIEHUS €ro 3HaY€HUs, IPUMEHSTh ONPENEIUTENN AJIs PEeIeHUs
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh peallbHble CUTyallUd C IOMOLIbI) CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeneil, HHTEPIPETUPOBATh MOJyYSHHBIH pe3ysbTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMMU JUIs peoOpa30BaHUsl BbIPAXKEHU;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKCHHMM, COAEp)KAIIUX CTENEHU C
PaLMOHATILHBIM [TOKA3aTENIEM;

UCIOJIb30BaTh  CBOWMCTBA JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUYECKUX
BBIPAKECHMI;

CBOOOJTHO ~ OIEpPUPOBaTH  MOHATHUAMHU:  MppAlMOHAJbHbIE,  ITOKa3aTelbHble U
JorapuMHUUecKre ypaBHEHMsSI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
VI OCYIIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  (QopMyiabl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBAaTh TMOHSTUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHATh
HEo0Xo1uMble (OPMYIIbI [Tl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYallMd Ha s3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 33JadyM, HCCIENOBaTb IIOCTPOEHHBIE MOJEIU C
UCIIOJIB30BAaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUPOBATH MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKIUH, KOMIO3UIMUSA (YHKIMHA, rpaduk (YHKLIUHU, BBINOJHATH 3JIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH OMNpEIENEHHs] M MHOXKECTBO 3HAYECHUH
byHKIMY, HyTU QYHKIUHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEPUOTUYECKUE
GYHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKIUMH, MAaKCUMyMbl M MHUHHUMYMBI (YHKIUH,
HauOoJIbIIIee M HaMMEHblIIee 3HaUeHNEe (PYHKIIUU Ha TPOMEKYTKE;
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CBOOOJTHO OIEpPHUPOBATH TMOHATHAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM M LEJIBIM
nokasaresnemM, rpaQukK cTeneHHOW (YHKIIMH C HAaTypaJbHBIM U LIEJbIM IOKa3aTesieM, rpadux
KOpHsI N-0ii CTETIeHH KaK (YHKIIUU OOpaTHOM CTENEHH C HATypaJIbHBIM MTOKA3aTeIeM;

ONepUpOBaTh MOHATUSMH: JIMHEWHAs, KBagpaThyHas M JApoOHO-IMHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOZHO OMEpUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapudpmuyeckas (QyHKIUU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BATh UX I'PApUKH JUISI PEIICHHS YPAaBHEHHIA;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: TPUTOHOMETpPUYECKAs OKPYXKHOCTb, OIpEIEICHUE
TPUTOHOMETPHUUYECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa;

UCIOJNIb30BaTh rpa@uku (QyHKUMN IS HCCIEeOBaHUS IPOLIECCOB U 3aBUCUMOCTEH IpH
peLIeHNH 3aJad U3 JPYruX y4eOHBbIX MPEIMETOB M peabHOW KHU3HH, BhIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXY BEIUUMHAMU;

Havyana maTeMaTH4eCKOro aHaJIu3a:

CBOOOJHO OIEpUpPOBaTh MOHATUSAMU: apudmerndeckas U reoMeTpHuUecKas IMporpeccus,
0ecKOHEeuHO yOBIBaIOIIasi FTEOMETPHUYUECKasi IPOTPECCHs, TMHEHHBINA U KCIIOHEHIMAIBHBIA POCT,
dbopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH JUISl PELIEHMSI pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  OINEpPUPOBaTH MOHATHSMHU:  IOCJIEJOBATEIbHOCTh, CIIOCOOBI  3aJlaHus
[I0CJIEI0BATENbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOKJCHHS] MATEMAaTUYECKOTO aHAIM3a KaK aHaIu3a 0ECKOHEUYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
(byHKIIMH, aCUMIITOTHI rpaduka GyHKIUU;

CBOOOJTHO OTIEPHPOBATh MOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTPE3Ke, NMPHUMEHSTh
CBOICTBa HEMPEPHIBHBIX (DYHKIIHMH JJIsl pEIIeHUs 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATUSAMHU: TIEpBas W BTOpas TNPOHM3BOJAHBIE (HYHKIINH,
KacaTenbHas K rpa@uky QpyHKIUU;

BBIUNCIIATh MPOU3BOJHBIE CYMMBbI, NPOU3BEIEHUS, YAaCTHOTO M KOMIIO3HMLIMU JBYX
GbyHKIMI, 3HaTh IPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

UCTIOJIB30BaTh T€OMETPUIECCKHUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM IS peIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlMU HaJl MHOKECTBAMU;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JUlsl ONMCAaHUS pealbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIIEHUH 3a7a4 U3 APYTrux y4eOHbIX IPEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: OIpEJeNeHHe, TeopeMa, YypaBHEHHe-CIeJICTBHE,
CBOICTBO MaTeMaTH4YeCKOro OOBEKTa, J0Ka3aTeIbCTBO, PAaBHOCWIBHBIE ypaBHEHUS U
HEPABEHCTBA.

K konny oOyuenuss B 11 kuacce oOyyaroluiics MONYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3yibTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hayana
MaTeMaTUYECKOT0 aHAIIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBATH MOHATUSMHU: HATypajJbHOE U IEJI0€ YHCI0, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHACEN, UCIOIb30BaTh IPU3HAKU AenumocTy nensix yncen, HO n HOK
HaTypaJIbHBIX YHMCEeJ JJIsl pelleHus 3aja4, IPUMEHATh alnroput™ EBkinaa;

CBOOOJTHO OTEpUPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3alIUCHIBATh HAaTypalbHbIE YUCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
YHCcell, MPe/ICTaBIATh KOMIUIEKCHbIE YHClia B alreOpanueckoil U TpUroHOMeTpuueckoil ¢opme,
BBITOJIHATH apU(PMETHIECKHE ONIEPALUU C HUMHU M N300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:
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CBOOOJHO  OINEpPUPOBATH  MOHATHAMHU:  HMPpPALUOHANbHbBIC,  IOKa3aTelbHbIE U
jorapuMuuecKre HepaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXO0JI0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pEelICHHH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOZHO OINEpPUpPOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HE00X0uMbIe (POPMYIIBI IS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHAMH: CUCTEMa U COBOKYMHOCTh YpaBHEHHIl U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI i CUCTEMBI-CIIC/ICTBUS, HAXOIUTh PEIICHUSI CUCTEMBbI U COBOKYITHOCTEH
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPaBEHCTB;

peliate palyoHajbHble, HUpPpPALMOHANBHBIC, [IOKa3aTelbHblE, JorapudMuyecKkue u
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, COJIEPrKaIe MOAYIIN U TapaMeTphl;

NPUMEHSTH TpaduuecKre METOIbI ISl PeLlICHUs] YpaBHEHUN U HEPABEHCTB, a TakXKe 3a/1a4y
C MmapaMeTpamu;

MOJICJIMPOBaTh peajibHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHsI, HEPaBEHCTBA M HX CHUCTEMBbI IO YCJIOBHUIO 33Ja4H, HCCIENOBaTh MOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHKEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIH pe3ynbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH Tpa@UKu KOMMO3UIMHA (DYHKIUN C MOMOIIBI0 AJIIEMEHTAPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3HIIUU JABYX ()YHKIIHIA;

CTPOUTh TeoMeTpHYecKre oOpa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPIWHATHOU
TUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TPaUKH TPUTOHOMETPHUUECKUX (PYHKIIHIA,

NPUMEHATHh QYHKIMH U711 MOACITUPOBAHUS U CCIEIOBAHNUS PEATbHBIX POLIECCOB.

Hauyana maTeMaTH4eCcKOro aHajimu3a:

UCTIOJIB30BaTh MPOM3BOIHYIO JUIS HCCIENOBaHMA (DYHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI;

HaXOJUTh HanOOJIbIIIee U HAaMMEHbIIIee 3HaUeHNs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKICHHS HAWIYYILIEro pelIeHHs] B MPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/la4ax, [UIS ONPEICICHUS CKOPOCTH M YCKOPECHHUS
npoiiecca, 3alaHHOro GopMyIoil Ui rpadukom;

CBOOOJTHO OTIEpUPOBATH MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBI HHTETPANI, HAXOAUTh
NEepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan no ¢opmyne HproToHa-
JletiOnuma;

HaXOJUTh MJIOUIAIU MJIOCKUX (PUTYp U 0OBEMBI T C TOMOIIBIO HHTErpaa;

UMETh MPEJCTaBICHHE O MaTeMAaTHYeCKOM MOJEIMPOBAHUHM Ha TPUMEpPE COCTABIICHUS
muddhepeHIMaTbHBIX YPaBHEHHUI;

pemaTh NpUKIaaHbIe 33/[a4d, B TOM YHCIE COIHMAIHHO-DKOHOMHYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeICTBaMH MaTeMaTHYECKOT0 aHaIN3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne  Haumenosanu Kouauuecrso yacos DIeKTPOHHBIE
€ pas/iesioB U Bee Kontpoar  Ilpaktuue  (uudposbie)
n/ | TemM ro HbIC CKHe oOpa3oBaTe/ibHbIE
n NPOrpaMMblI padoThI padoThI pecypceel
MHOK€eCTBO
JECUCTBUTEIBLHBI
X YHCCII.
MHOIO4JIEHBI. https://resh.edu.ru/office/us
PaunonanbHbIE 24 1 er/profile/
yYpaBHEHHS U https://www.yaklass.ru/
HEPaBEHCTBA. https://ege.sdamgia.ru
Cucremsbl
JIMHEWHBIX
ypaBHEHU I
DyHKIMU U
rpaQuKH. https://resh.edu.ru/office/us
Crenennas 12 1 er/profile/
GYHKIHS C https://www.yaklass.ru/
IETBIM https://ege.sdamgia.ru
I1OKA3aTcJIEM
AP Hq)MeTquCIf https://resh.edu.ru/office/us
nun KOpeHI) n-ou er/ rofile/
IC/IT CIICHH. 15 1 https://www.yaklass.ru/
PpallioHaIbH https://ege.sdamgia.ru
bIC YPABHCHUA
[TokazaTenbpHas https://resh.edu.ru/office/us
byHKIHS. 10 1 er/profile/
ITokaszarensHbIe https://www.yaklass.ru/
ypaBHCHHS https://ege.sdamgia.ru
Jlorapugmuuec https://resh.edu.ru/office/us
Kast pyHKIusI. 18 1 er/profile/
Jlorapugmuuec https://www.yaklass.ru/
KHE YpaBHEHUS https://ege.sdamgia.ru
TpuronomeTpuy https://resh.edu.ru/office/us
€CKHE 29 1 er/profile/
BBIPAXKCHUS U https://www.yaklass.ru/
ypaBHEHHS https://ege.sdamgia.ru
https://resh.edu.ru/office/us
ITocnenoBsarenn -
HOCTHU U 10 1 er/profile/
DOMPECCHI https://www.vaklz_iss.ru/
porp https://ege.sdamgia.ru
https://resh.edu.ru/office/us
HenpepsiBHbIE er/orofile/
ymim. 20 1 https://www.yaklass.ru/
[IpownsBoaHas

https://ege.sdamgia.ru
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[ToBTOpEHME, https://resh.edu.ru/office/us
000011EHHE, 5 9 er/profile/
crucTeMaTU3anu https://www.yaklass.ru/
s 3HAHUH https://ege.sdamgia.ru
OBIIEE
KOJIMYECTBO
YACOB I1O 136 10 0
ITPOI'PAMME
11 KJIACC
Ne  HaumenoBanun KoinvecrBo yacos DJIEeKTPOHHbIE
€ pa3jiesioB u Bee Konrpounr  Ilpakruue  (uudposbie)
n/  Tem HbIE CKHe o0pasoBaTe/bHbIE
n NPOrpamMMbl ro padoTbl padoThI pecypchbl
HccnenoBanue https://resh.edu.ru/office/us
bYHKIHI C 99 1 er/profile/
ITOMOILBIO https://www.yaklass.ru/
IIPOM3BOIHOM https://ege.sdamgia.ru
https://resh.edu.ru/office/us
[TepBooOpasuas 12 1 er/profile/
U MHTErpa https://www.yaklass.ru/
https://ege.sdamgia.ru
I'padpuxu
TPUTOHOMETPHH https://resh.edu.ru/office/us
corux er/profile/
?yHKHHH' 14 1 https://www.yaklass.ru/
PHTOHOMETPHH https://ege.sdamgia.ru
C€CKHUEC
HCPAaBCHCTBA
HppaunoHaibH
bIE, https://resh.edu.ru/office/us
[OKa3aTeJIbHbIE 24 1 er/profile/
" https://www.yaklass.ru/
JOTapUPMHUECK https://ege.sdamgia.ru
HNEC HCPABCHCTBA
https://resh.edu.ru/office/us
KoMriuiekcHbie 10 1 er/profile/
qucia https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/us
HarypanbHubie u 10 1 er/profile/
LIeJIbIC YKclIa https://www.yaklass.ru/
https://ege.sdamgia.ru
Creremer https://resh.edu.ru/office/us
pannOHAJIbHBIX, er/ rofile/
PBIII:( PaLHOHANIBH 12 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
ITOKA3aTCJIIBHBIX
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