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INOACHUTEJIBHASA 3AIINCKA

VY4eOHblii Kypc «AnreOpa M Hayajlla MaTEMaTHYECKOIO aHAIMU3a» SIBISETCS OJHUM U3
HanOoJsiee 3HAYMMBIX B TMPOTPaMME CpEIHEro oO0Iero oOpa3oBaHMs, IMOCKOJBKY, C OIHON
CTOPOHBI, OH O00€CIeYMBaeT MHCTPYMEHTAIbHYIO 0a3y JUii HU3y4YeHHs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C JAPYrod CTOPOHBI, (pOpMUpPYET JIOTHYEeCKOe M aOCTPAaKTHOE MBIIICHUE
o0ydJarmuxcsi Ha YpPOBHE, HEOOXOIMMOM JJisi OCBOCHHS HH(DOPMATHUKH, OOIIECTBO3HAHUS,
HUCTOPUM, CIOBECHOCTM U JpPYyruX JUCHMIUIMH. B pamkax paHHoro yudeGHOro Kypca
oOydaromiyecss OBJQJCBAIOT yHHBEPCAIbHBIM SI3bIKOM COBPEMEHHOH HayKu, KOTopas
bopMyIIHpyeT CBOM TOCTHKEHUS B MATEeMaTUIECKOM popme.

VY4eOHbIi Kypc anreOpbl U Hayajla MaTEeMaTHYECKOT0 aHajn3a 3aKJa/JbIBaeT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS] 3aKOHAaMU (PU3UKK, XUMHH, OWOJIOTMH, TOHHUMAaHHS OCHOBHBIX
TEHJACHIIUNA Pa3BUTHUS IKOHOMUKH M OOIIECTBEHHON >HW3HHU, IMO3BOJISIET OPHUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJB30BaTh WX IS
JIanpHEeHero oOpa3oBaHMs M B TIOBCEIHEBHOW KW3HM. B TO Xe Bpems OBJaJieHUE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU airedOpbl 1 MaTeMaTHUYECKOIO aHalIHu3a
pa3BUBAaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JOKa3bIBATh
YTBEPXKJICHHUS C TIOMOILBI0 MHAYKIMH U PACCY’KAATh JETYKTUBHO, UCTIOIb30BATh 0000IIEHHE U
KOHKpETH3al1lo, a0CTparupoBaHUE W aHAJIOTHUI0, (OPMUPYET KPEaTUBHOE M KPUTHUYECKOE
MBIIUICHHE.

B xoxe u3ydenus yuyeOHOro Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaromiyecss MOJMydYaloT HOBBIM OMNBIT PEIICHUS NPHUKIATHBIX 3a7a4, CaMOCTOSTEIBHOTO
MOCTPOEHUSI MaTEeMaTHYECKUX MOJIEJeH pealbHbIX CUTYallUuid, WHTEPIPETALNU IOJyYEHHBIX
pELIeHU, 3HAKOMSATCSA C NMPUMEpPaMu MATEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMHUCA MAaTEMATHYECKUMHU OTKPBITUAMH U UX aBTOPaMH.

VY4eOHblii Kypc o0nazaeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM IOTCHIIMATIOM, KOTOPBIHA
peanusyercss Kak udepe3 ydeOHbI Marepuall, cHocoOCTBYOLUH (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, Tak U uepe3 crenupuky ydeOHOM  JesTenbHOCTH, TpeOyromei
MPOJIOJDKUTETFHONM — KOHUEHTpAllMd  BHUMAaHHUS, CaMOCTOATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIy4EHHBIN pe3yibTar.

B ocHoBe Meromuku oOyueHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHalM3a JICKUT
JeSTeIbHOCTHBIN MPUHIUI 00yUYeHUSI.

B ctpykType yuebHOrO Kypca «Anredpa v Hauaisa MaTeMaTHYeCKOro aHallu3a» BhIIEICHBI
CJIEAYIOIINE COJAEPKATEIbHO-METOAUYECKUE JUHUM: «Yucia U BblUMCICHUS», «DyHKIUH U
rpadukny, «YpaBHEHHS U HEpPaBEHCTBa», «Hayama maremaTHueckoro ananmusa», « MHOXeCTBa U
Jorvka». Bce OCHOBHBIE COJEPKATEIBHO-METOAMYECKUE JMHUU H3Y4aroTCs Ha IPOTKEHUU
JIBYX JIeT o0y4YeHMs Ha ypOBHE CPEIHEro oOIlero oOpa3oBaHMs, €CTECTBEHHO IOIMOJHSSA IPYyT
Jpyra U TOCTENIEHHO HACBIIAsACh HOBBIMHM Te€MaMu U paszzaenamu. JlaHHbIM ydeOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, TIIOCKOJBKY OOBEAMHSET B cebe conaepKaHHe HECKOIbKUX
MaTeMaTHYeCKUX NUCLUUIUIMH, TaKUX Kak ainreOpa, TPUrOHOMETpHs, MaTeMaTHUYEeCKUH aHau3,
TEOpHsl MHOXECTB, MaTeMaTuyeckas joruka u jpyrue. Ilo mepe Toro kak oOydarouiuecs
OBJIaJIEBAlOT BCE Oosiee IIMPOKMM MAaTEMaTHMYECKHUM allaparoM, y HHUX IOCJIE€I0BaTEIbHO
dbopMupyeTcsi U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJElb PeabHOM
CUTyalluu, MPUMEHSTh 3HAHUS, MOJTY4YEHHbIE NMPU U3YUYEHHU Y4yeOHOro Kypca, Ui pelieHus
CaMOCTOSITENIbHO C(HOPMYITHMPOBAHHOW MaTeMaTHYEeCKOW 3ajaud, a 3aTeM HHTEPIPETHPOBATh
CBOM OTBET.



ConepxaTenpHO-MeToAMYeCKass  JUHUSA  «Yucna W BBIYUCICHHS»  3aBepIIaeT
(dopMHpOBaHNE HABBIKOB HCITOJB30BaHMS JEHCTBHTEIBHBIX YHCEJ, KOTOpOe ObUIO HAayaTo Ha
YPOBHE OCHOBHOTrO 00mIero oOpasoBanus. Ha ypoBHe cpemHero obmiero oOpasoBaHHs 0co00€
BHHMaHHE yJAeIIeTcss (OPMUPOBAHUIO HABBIKOB PAIIMOHATBHBIX BBIYMCICHUH, BKIIOYAIOMINX B
ce0sl MCIIONB30BaHUE PA3IMYHBIX (OPM 3aMUCH YMCIA, YMEHHE JIelaTh NMPHUKUAKY, BBIIOIHATH
npuOIMKEHHBIE BEIYMCIICHUS, OLICHUBATH YMCIIOBBIE BBIPAKEHUS, pab0TaTh ¢ MAaTEMAaTHIECKUMU
KOHCTaHTaMH. 3HAKOMBbIE OOyYarOIMMCs MHOKECTBA HATYPaJbHBIX, LEJBIX, PAMOHAIBHBIX H
NECTBUTENBHBIX YHCEN JIOTOIHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Hced. B KakaoMm u3 3Tux
MHOXECTB paCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIeIU(PHUECKUE 3a0a4l U ONEepaLUu: AeJICHUE
HAIEJIO, ONEepUPOBAaHME OCTAaTKAaMH Ha MHOXECTBE IIENIBIX YHCET, OCOoOble CBOWCTBA
paLMOHATBHBIX M MPPALMOHATBHBIX YHCEN, apu()METHIECKHE ONEPAlliH, a TaK)Ke M3BICUCHHUE
KOpHSL ~ HAaTypaJlbHOM  CTENeHH Ha  MHOXKECTBE  KOMIUIEKCHBIX 4Mcen. braromaps
[OCJIEIOBATEIbHOMY ~ PAaCUIMPEHHIO Kpyra MCIOJb3yeMbIX YHCET UM 3HAKOMCTBY C
BO3MOXKHOCTSIMH UX TIPUMEHEHUS /IS PELICHUS Pa3UYHBIX 3a7a4 (POPMHUPYETCS IpEeACTaBICHUE
0 €IMHCTBE MAaTEeMaTHKH KaK HAyKU U €€ POJIM B IIOCTPOCHNH MOJIEINIEi peabHOTO MHpa, IIHPOKO
UCTIONIB3YIOTCS] 0000IIEHHE U KOHKPETU3ALIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBAa» peaIM3yeTcs Ha MPOTSHKEHUH BCEro OOydyeHHs Ha
ypOBHE cpemHero ooOmiero o0Opa3oBaHUs, TOCKOJIBKY B KakaoMm pasaene IIporpaMmer
IPEeTyCMOTPEHO PEIIeHNEe COOTBETCTBYIOMIMX 3a1ad. B pesynbrate oOydaromuecs OBIIaJEBAIOT
pPasIMYHBIMM ~ METOJaMM  pEIleHHs palMOHAIbHBIX, HWpPpALMOHAIBHBIX, [OKa3aTeIbHbIX,
JOTapuU(PMHUECKUX U TPUTOHOMETPUUECKHX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3aj]ad,
cozepkamux mapameTpsl. [lomydeHHbIe yMEHHS IIUPOKO HMCIHOIB3YIOTCS IPH HCCIEIOBAHUH
(GYHKIWH C TIOMOIIBIO TPOU3BOIHON, IPY PEIICHUN MPHUKIIAIHBIX 33249 U 3a]a4 Ha HAXOXKICHUE
HanOONBIIMX ¥ HAaMMEHBIIHNX 3HA4YeHUH QyHKIMU. [aHHas copepiKaTenbHas JIMHUS BKIIOYAeT B
cebs1 Tarke (opMHpOBaHHME YMEHUH BBIMONHATH pacuéThl Mo (opmysam, mpeoOpa3oBaHUsS
palMoHATBHBIX, UPPANUOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHHH, a TaK)Ke BBIPAKCHUH,
colepXKammx creneHn u Jorapudmel. braromaps w3ydeHHro anreOpamdeckoro Martepuala
NPOUCXOMUT JalbHEWIIee pa3BUTHE AITOPUTMUYECKOTO UM aOCTPAKTHOTO  MBIIIICHUS
oOyuaromuxcs, GOPMHUPYIOTCS HABBIKM JIEAYKTUBHBIX PACCYKICHUH, pabOThl ¢ CHMBOJIbHBIMU
dbopmamu, TpeCcTaBICHNST 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/IC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3(pQEeKTUBHBIE HHCTPYMEHTHI /ISl PEIICHHS TPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3371a4, HATJIAJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopnepxatenbHo-MeToanYeckast TUHUS «DYHKIMU U TpaQUKH» TECHO NepeIuieTaeTcs ¢
IPYTUMH  JIMHUSMH ~ y9e0HOTO  Kypca, IIOCKOJIBKY B KAaKOM-TO  CMBICTE  3amaér
MOCJICIOBATEIFHOCTh ~ M3Y4YeHUS  Marepuana. l3ydeHume  CTENEHHOW, IOKa3aTeNbHOM,
JOTapu(PMHUECKON M TPUTOHOMETPUYECKHX (DYHKIMIA, MX CBOMCTB M IpaMKOB, UCIIOIH30BAHHE
GYHKUMR U1 pelieHust 3a7ad U3 JpyTruxX Y4eOHBIX NpPEAMETOB M PEANbHOM JKHU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C pEIICHHEM ypaBHEHHI M HepaBeHCTB. llpu
9TOM OOJNBIIOE BHUMAHHUE YyJensercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (opmyraaMu
3aBHCUMOCTH MEXAY Pa3TUYHBIMU BEIMYMHAMH, HUCCIEI0BATh MOJYYeHHbIE (DYHKIUH, CTPOUTH
ux rpadpuku. Marepuan 3TOH cojepKaTelbHOM JMHUM HaleleH Ha pa3BUTHE YMEHUH U
HaBBIKOB, IMO3BOJISIOMIMX BBIPAKaTh 3aBHCUMOCTH MEXIY BEIMYMHAMHU B pa3iIHUdHON (opme:
aHAJIUTUYECKOH, Tpaduueckoi u cinoBecHOW. Ero wm3yueHwe CHocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHUsS, CIIOCOOHOCTM K  OOOOIIEHMI0O W KOHKpPETH3allHH,
HCITOJIB30BAHUIO AHAJIOTHH.



ConepxatenpHas auHUs «Hadana mareMaTHuecKoro aHajan3ay MO3BOJISET CYIIECTBEHHO
pacmMpuTh Kpyr Kak MaTeMaTHYECKUX, TaK M MPUKIATHBIX 33/1a4, JOCTYITHBIX 00YyYaroImumcs,
TaK KakK y HUX MOSBJISETCS BO3MOKHOCTh CTPOUTH IpaUKH CIOKHBIX (YHKIUHN, OMPEACTIATh UX
HauOOobIINEe U HAaUMEHbBIINE 3HAYEHUS], BRIYUCIATD IIoMaan Guryp u oObEMBI TeJ, HAXOIUTh
CKOPOCTM U YCKOpEeHMs TmpoueccoB. J[laHHas coxaepkaTenbHasl JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHUSI MAaTeMaTHYECKHMX MOJENIell peaNbHbIX CHTyalHud, IT03BOJISIET
HaXOAWTh HAWIy4lllee pEHICHHE B MPUKIATHBIX, B TOM YHCIE COIMUAIBHO-DKOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOT0 aHalIMu3a CIOCOOCTBYET DPAa3BHTHUIO
abCcTpaKkTHOrO, (OPMABHO-IOTUYECKOIO U KPEaTUBHOI'O MBIIIICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHUKE M HCKyccTBe. O0ydaromuecs
Y3HAIOT O BBIJAIOUINXCS pe3ysibTaTax, MOJyUYeHHBIX B XOJI€ Pa3BUTHUSA MaTeMAaTUKH KaK HAyKH, U
00 UX aBTOpax.

ConepxaTenpHO-MeTOANYeCKass JHHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
DJIEMEHTBl TEOPUH MHOXKECTB M MATEeMaTHYeCKOH JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTaBICHNUs] MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH W MpeaiaraioT Hauboliee
YHHUBEPCAJIbHBIN $3bIK, OOBEIMHSIOMMN BCE pa3feibl MaTeMAaTUKU U €€ MPHIOKEHHWH, OHM
CBSI3BIBAIOT pa3HbIe MAaTEeMaTHUECKUE TUCIMIUIMHBI U UX MPHIOKEHHS B eArHOoe 1eioe. [Toaromy
BaXHO JIaTh BO3MOXXHOCTH OOYyYalOIIEeMyCsl TOHHMATh TEOPETUKO-MHOXKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BaTh €ro Ui BBIPaXXEHHUS CBOUX MbIciel. Jpyrum
BaXHBIM IPU3HAKOM MaTEeMAaTUKU KaK HAyKU cJelyeT NMpPU3HAThb CBOMCTBEHHYIO € CTpOrocTh
00OCHOBaHMH M  CJIEOBaHHE OINpPEACHEHHBIM IpaBUJIaM IIOCTPOEHMSI JOKAa3aTeJbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MaTE€MaTH4YEeCKOW JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIIUICHHUS] 00YYarOIIUXCsl, TIO3BOJISIET UM CTPOHUTH CBOHM PACCY)KICHHS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yue6HOM Kkypce «AureOpa M Hayaja MaTEeMaTHYECKOTO aHajan3a» IPHCYTCTBYIOT
OCHOBBI ~ MaTEMaTHYECKOTO  MOJICIHMPOBAHWS, KOTOpbIE  TPH3BaHBI  CIIOCOOCTBOBATH
(OpPMHPOBAHNIO HABBIKOB TOCTPOCHHS MOJENEH pealbHBIX CHUTyalluid, HWCCICIOBAHUS ITHX
MoJieJiell ¢ TMOMOIINBI0 ammapaTa anreOpbl U MaTeMaTHYeCKOro aHauu3a, HHTEPHpeTaruu
NOJYYCHHBIX pPE3yJlbTaToOB. Takue 3aJaHusl BIUIETEHBI B KaXAbI M3 pa3[esioB MPOTPAMMBL,
MOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIUPOKO UCHOIb3YEeTCs sl PELIEHUS MPUKIIATHBIX
3amady. Ilpu pemeHun peanbHBIX MPAKTUYECKUX 3adad  oOydarommecs pa3BUBAIOT
HAOI0IaTeIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BaTh
aHaJOTHI0, 0000IAaTh M KOHKPETH3MPOBATh Mpobiemy. JlesrenbHOCTs MO (GOPMUPOBAHUIO
HaBBIKOB PEIICHHs MPUKIIAJHBIX 33]]a4 OPTaHU3YyeTCs B MPOIIECCe U3yUEHHs BCEX TeM Y4eOHOTO
Kypca «Anredpa v Hayaia MaTeMaTHYECKOTO aHaITu3ay.

Ha u3ydenue yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOr0 aHaJIM3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 gacoB (4 udaca B Henenwo), B 11 kmacce — 136 yvacoB (4 yaca B
HEJICTTIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauueckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui PeIICHHs PUKIATHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIICH 3HAHUW U PEAIbHOU KU3ZHU.

HevictButenpHble uncna. PamuyoHanbHbIE W WppalMOHAIBHBIE yucia. ApudMeTHuecKue
ONepaly C JEHCTBUTEIBHBIMU uYucaaMu. MoOyJb JEMCTBUTEIBHOIO YKCIIa M €ro CBOMCTBA.
[Tpubnux€HHBIE BBIYMCIEHUS, TpaBHJIa OKPYIJIEHUS, TNPUKUAKA M OIEHKa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue moaxosimeii popmbl
3aMKCH IEUCTBUTENIBHBIX YHCEI AU pEUICHUS TPAKTUYECKHX 3a/1a4 U MPEICTABIICHUS IaHHbIX.

Apudmernueckuii KOpeHb HaTYPaJIbHON CTENICHH U ero CBOICTBA.

CremneHp C palMOHANBHBIM IIOKa3aTeleM M €€ CBOICTBa, CTENEHb C JAEWCTBUTEIbHBIM
MOKAa3aTeJIeM.

Jlorapudwm uuncna. CoiictBa norapudma. JleciTHIHBIC U HATypAIbHBIC JTOTaPU(PMBI.

CuHycC, KOCHHYC, TaHT€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHus1 1 HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpPaBHEHUS U YPaBHEHUs-CIIeACTBUA. HepaBeHCTBO, pellieHe HEPaBEHCTBA.

OCHOBHBIE METOJIBI PELICHHUS LEIBIX U APOOHO-PAlMOHATILHBIX YPAaBHEHUH U HEPABEHCTB.
MHorounensl OT OJHOM IEPEMEHHOW. JleJeHME MHOrOYICHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodpdunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YHUCIOBBIX BHIPAXKEHUHN, COIEPIKAIINX CTEIICHU U KOPHH.

WppanmonaneHple  ypaBHEeHUs. (OCHOBHBIE METOJbl  PELICHHUS  HPPalMOHAIBHBIX
YpaBHEHUH.

IToxazarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PELICHUS 1I0KA3aTEIbHBIX YPABHEHU.

[TpeoOpa3oBaHue BEIpAKEHUH, COIEPIKAIINX JIOTApU(PMBI.

Jlorapudgmuueckue ypaBHeHHsA. (OCHOBHBIE METOABI PEIICHHUS JIOTapU(PMUUECKHX
YPaBHEHUM.

OcHoBHble TpHuroHoMerpuueckue Qopmymnsl. [IpeoOpasoBaHre TPUTOHOMETPUUECKHUX
BbIpaKCHUI. PellleHre TpUroHOMeTpUYECKUX YPaBHEHUMN.

Pemenne cucreM JMHEWHBIX ypaBHEHMH. MaTpuma CHUCTEMBI JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTpuilbl 2X2, €ro TeOMETPHYECKHH CMBICI M CBOWMCTBA, BBIUMCICHUE €ro
3HAUEHHUS, TPUMEHEHUE ONPEACIIUTENS ISl PEIIEHUsI CUCTEMbI JIMHEHHBIX ypaBHEHUH. Pemenue
IIPUKJIAAHBIX 33/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHU. MccienoBaHne MoCTpOCHHOU
MOJIEJIH C TOMOIIBIO MaTPHI] U OIIPEACIIUTEIEH.

ITocTpoeHre MaTeMaTHYECKUX MOJENEN peaJbHOM CUTyallMM C IOMOLIbIO YPABHEHUN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMH M HEPABEHCTB K PEIICHUI0 MaTeMaTUYeCKHX 3aJad u
3a]a4 U3 pa3INUHbIX 00JacTel HAYKU U pealbHON JKU3HU.

DyHKIUH U TPadUKH

Oyukuusa, crnocodbl 3amanus ¢(yHKIuU. B3anMHOo oOpatHble ¢yHkiuu. Kommosuius
bynkumid. ['paduk GyHkmu. SnemenTapHbie npeoOpazoBanus rpaduKoB GyHKIIAM.



Ob6nacTtpb ornpeeneHuss 1 MHOXKecTBO 3HaueHui ¢yHkuuu. Hymu ¢pynkuuu. [IpomexyTku
3HaKomocTostHCTBAa. YETHRIe M Heu€THhIe QyHKuuH. [lepuogmueckue ¢yHkumu. [IpomexyTkn
MOHOTOHHOCTH (PyHKUIHU. MakcuMyMbl 1 MUHUMYMbI (yHKIMU. HanGomnblee 1 HauMMeHbIee
3Ha4YeHMs (PYHKIIMHA Ha IPOMEXKYTKE.

JluneiiHast, KBaJipaTU4YHAas U JpOoOHO-THHENHHas PYHKIUU. DIeMEHTapHOe UCCIIEI0BaHNE U
MOCTPOEHUE UX rpauKOB.

Crenennas (yHKIHSA C HATypalbHBIM M IENbIM MOKazateneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa M rpaduk KOpHA n-OM CTENeHW Kak (PYHKIMHM OOpaTHOM CTENeHH ¢ HaTypaJbHBbIM
[IOKa3aTeIIEM.

[TokazarenpHas U gorapudmmdeckas GyHKIUH, UX CBOMCTBA U rpaduku. Vcnoiap3oBanue
rpa¢ukoB (PYHKITHI AJI PEIICHHUS YPAaBHCHHM.

TpuroHomeTrpuueckass OKpY>KHOCTb, OIpENEIeHUE TPUTOHOMETPUYECKHX (PYHKUUI
YHCIIOBOTO apryMeEHTa.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B pealIbHBIX Ipolleccax U sABIeHUX. I'paduku peanbHbIx
3aBUCUMOCTEM.

Havana maTeMaTH4eCKOro aHAJIH32

ITocnenoBaTeabHOCTH, CIIOCOOBI 3alaHus MOCea0BaTeIbHOCTEH. MeTo MaTeMaTHYECKOHN
WHIAYKIUU. MOHOTOHHBIE M OrpaHUYEHHBIC IIOCIIEI0BATEIbLHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHaJIM3a KaK aHajln3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas —mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLICH T'€OMETPHUYECKOW MPOTPECCHH.
JIuHEeWHBII M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMmyna CIOXKHBIX MPOLIEHTOB.
Hcronbs30BaHne MPOTrpeECCUN I PELIEHUS PEAIBHBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepeiBHble (QyHKIMM M UX cBoicTBa. TOUkM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢ynkuunii. CoiicTBa (DyHKIMH HENpPEpHIBHBIX Ha OTpe3ke. MeToa MHTEpBajOB Ul pEIICHHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HEMPEePhIBHBIX (YHKIIUM ISl peIIeHus 3aa4.

[TepBas u BTOpas npousBoHbie GyHKIMH. OnpenerneHue, TeOMeTPUISCKU 1 GU3HIECKUI
CMBICTT IPOM3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHU.

[TpousBoaHbIe 3NeMeHTapHBIX QyHKUIUH. [Ipon3BoaHas CyMMBI, IPOU3BEACHHS, YaCTHOTO
¥ KOMIO3UINU QYyHKIUH.

MHo:kecTBa M JIOTHKA

MHoOecTBO, onepalu HajJ, MHOKECTBAMHU M WX CBoiicTBa. Jlnarpammel Jinepa—Benna.
[IpuMeHeHrnEe TEOpEeTUKO-MHOXKECTBEHHOIO amnmnapara il ONMCaHMs peajbHbIX NPOLECCOB U
SBJICHUH, IPU PELICHUH 3aJ1a4 U3 JIPYTUX YY€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCKOro  OOBEKTa,  CJIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCHIIBHBIE YPABHEHMS.

11 KJIIACC

Yucjia v BLIYMCIEHUS

Harypanbupie u nenbie uucia. [IpuMeHeHHE NPU3HAKOB ACIUMOCTH IIEJBIX YHCET,
HanOonpmui oot nenutensd (nanee — HOJl) m Hanmenbiee obmiee kpatHoe (manee — HOK),
OCTaTKOB IO MOJYJII0, ajiropuTt™Ma EBKiMa /uist perienus 3a1a4 B UEJIbIX YUCIIAX.

KommiekcHble 4ncna. Anrebpaumdeckass W TpUrOHOMeTpuyeckas (OpMbI  3alucu
KOMIUIEKCHOTO yucia. ApupMeTHUYEeCKHe ONepaluyd ¢ KOMIIEKCHBIMU unciaMu. M3o0pakenue
KOMIUIEKCHBIX YHCEJI Ha KOOPJIUHATHOH MiockocTh. Popmynna MyaBpa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO uyHcha. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNn Ui pelleHus (U3NYeCKUX U
F€OMETPUYECKUX 3a/1a4.

YpaBHeHUs] M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CHCTEMBI-
clencTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPaBHEHHI C IMOMOIIBI0 TPUTOHOMETPUYECKON
OKpPYXHOCTH. PelieHne TpuroHoMeTpu4ecKux HEPABEHCTB.

OCHOBHBIE METO/IbI pEIICHHsI TOKA3aTeNbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLIEHUS UPPALIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHbIX,
UppalMOHATIBHBIX, TIOKA3aTENbHBIX U JOrapu(pMUUECKUX YPaBHEHHH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpuMmeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHUYECKHX 3ajad U
3aJa4 W3 Ppa3IMYHBIX OOJIACTe HAayKd M pPEAITbHOM JKW3HU, WHTEPHpETalus IOy4YeHHbBIX
pE3yJIbTAaTOB.

DOyHKUUH U TPaPUKU

I'padux xomnoszunuu GyHkuuii. ['eomerprueckue oOpassl YpaBHEHHH M HEpaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpadUKH.

I'paguueckue MeToabl pelIeHUs ypaBHEHMH M HepaBeHCTB. ['paduueckue MeTOAbI
peleHus 3a1a4 ¢ mapamMeTpaMH.

Hcnonp3zoBanue rpadukoB (QYHKIUN 71 HCCICIOBAHUS IPOILIECCOB M 3aBUCHMOCTEH,
KOTOpbIE€ BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB U peaJIbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne TPOU3BOIHOM K UCCIIETOBAHUIO (DYHKIIMH HA MOHOTOHHOCTH M SKCTPEMYMBI.
Haxoxnenre HanbobIero 1 HaMMEHbIIEro 3Ha4YeHU HempepbIBHONW (DYHKLIMU Ha OTPE3KeE.

[IpuMmeHeHre NPOU3BOIHOM M HAXO0XKACHUS HAWIY4IIEr0 PEeUIeHHs B MPHUKIAIHBIX
3ajadax, A OINpPENeNIEHUs CKOPOCTH U YCKOpPEHHs Ipolecca, 3aJaHHOTO (GopMysoil uiu
rpaduKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBooOpa3HbIX. [lepBooOpaszHbie dIeMEHTapHBIX
¢bynkuunit. [IpaBuna HaxoXAeHUs TEPBOOOPA3HBIX.

WuTerpai. I'eomeTpuyecKuil CMbICI UHTErpaia. BeunucieHne onpenenéHHoro uHTerpaia
no ¢popmyne Herorona-Jleitbauna.

[IpumeneHue uHTErpana s HAXOXKACHUS IUIOWAACH IUIOCKUX QUryp U 0o0bEMOB
TEOMETPUYECKHX TEll.

[Tpumeps! pernenuit auddepeHnnanbHbIX ypaBHeHHA. MaTteMaTHuecKoe MOJIEIMPOBAHUE
peabHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHInaNbHBIX YPaBHEHUH.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA VUYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHNMA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh ~TPAKIAHCKOM TMO3UIMH  OOYyYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHUHCKOro O0OIIecTBa, MPEJICTABICHUE O MAaTEMaTHUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUI, NpOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aUMOJCWCTBOBATH C COIMAIBHBIMH WHCTHTYTaMH B
COOTBETCTBUU C MX (PYHKITUSIMU U HA3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb POCCHMCKOMN TPa’kIaHCKOW WICHTUYHOCTH, YBAKEHUS K TIPOLILIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCUHUCKUX
MaT€MaTUKOB M POCCUMCKON MaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ATUX JOCTHKEHUU B
JIpYTrUX HayKaX, TEXHOJIOTHUAX, cpepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYyXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, cpOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEJACHHS, CBI3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHKEHUM HAayKd W JAESITEeIbHOCTHIO YYEHOTrO, OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOCHHUE
YCTOWYHUBOTO OYyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOILIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, pPACCYXKICHUH, BOCHPHUUMYHBOCTh K
MaTE€MaTUYECKUM aCIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCHUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSITH MATEMATHUECKUE 3HAHMS B MHTEpEcax 37J0POBOTO
u Oe3omacHoro oOpasa >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (3I0pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, peryyspHas (u3nuecKas akTUBHOCTB),
(bu3rUecKoe COBEPIICHCTBOBAHUE MPH 3aHITHUIX CIIOPTUBHO-030POBUTEIHHOM I€ATETbHOCTBIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTBH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYAOIIO0MS, HHTEPEC K Pa3IndHbIM chepam
npohecCHOHATBbHOM ACSITENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHUSIMU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccur U peaTu30BbIBATH COOCTBEHHBIE
JKU3HCHHBIC TUTAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa3OBaHHUIO |
caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY yYYaCTHUIO B PEIICHUN
MPAKTHYECKUX 3a7]a4 MaTeMaTHUeCKON HapaBIeHHOCTH;

7) 3K0JIOTHY€CKOr0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh  JKOJIOTHUECKOW KYJIBTYphl, TTOHUMAHHWE BIHUSHHUS COIHMAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHME MPUPOJHON M COLMAIBLHON Cpeabl, OCO3HAHUWE
I00aNbHOTO  XapakTepa  JAKOJOTMYECKUX  MpoOJiieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHUN IS pelIeHHs 3a7ad B 00JacCTH OKPYIKAIOIIEH Cpellbl, TNIAHUPOBaHUE
MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX TIOCIICJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:



c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOILECTBEHHOW MPAaKTUKH, NOHMMaHHWE MAaTEMaTH4YeCKOW HayKH Kak cgepbl
4eJI0BEUYECKON JEATEIBHOCTH, ITAOB €€ Pa3BUTUA U 3HAYUMOCTH Ul Pa3BUTHS LIMBWIN3ALNU,
OBJIAJICHUE SI3bIKOM MAaTeMAaTUKH U MaTEMaTU4YECKOU KyJIbTYPOU KaK CPEeICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBbie Jiornyeckue 1eMCTBUA:

BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSTHUW, OTHOIICHWH MEXIy TOHSATUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIM TNpPU3HAK KIAacCU(PUKALMU, OCHOBAaHUSA [UIsi 000OIIeHUs u
CpaBHEHUS1, KPUTEPUU TPOBOJUMOI0 aHAIU3A;

BOCIIPUHUMATh, (POPMYIHPOBATH U MPEOOPa30BBIBATh CYXKACHHS: YTBEPIAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITh MaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpeuHst B ¢akrax,
MaHHBIX, HAOMIOACHUSIX W  YTBEPKICHUSX, TMpeasaratb KPUTEPUH I BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JlefaTh BBIBOJBI C HMCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX M HMHJIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MAaTEMATHUECKUX YTBEPKACHUU (TIpsIMbIE U
OT TMPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TPUBOJAUTH TPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh CcHoco0 pemieHus y4yeOHOHM 3adaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOollee MOIXOMAMIMA € YYETOM CaMOCTOSTEIBHO BBIJEICHHBIX
KpUTEPUEB).

Ba3zoBrbIe ucciaenoBareJnLCKue AeliCTBHA:

MCIIONI30BATh BOMPOCHI KaK MCCIIEN0BATeIbCKUI MHCTPYMEHT MO3HAHUSA, (OPMYITUPOBAThH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUne, MpoOiIeMy, yCTaHABIMBATH HCKOMOE U JAHHOE,
(bopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CaMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHMYeCKOTO OOBEKTa, SIBICHUS, IMPOLECCa, BBIIBICHUIO
3aBUCHMOCTEN MEXKIy 00bEKTaMHU, SIBJICHUSIMHU, IPOIIECCAMU;

CaMOCTOSITENIbHO (DOpMYyIUPOBaTH 0OOOIICHHUS M BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHMS, OLICHUBATh JIOCTOBEPHOCTDH MOJYYEHHBIX Pe3yJbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIABUTATH MPEINOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HTHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BONPOC U AJIs
pelIeHUs 3a/1a4H;

BBIOMpaTh MH(OpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX TUIOB, AaHAJIU3UPOBATh,
CHUCTEeMATU3UpOBaTh W HMHTEPHPETUPOBATh HMH(POPMAIMIO pa3IMYHBIX BHAOB H  GopM
MIPE/ICTABIICHHS;



CTPYKTYpUpOBaTh  HMH(POpMAIMIO, TPEACTaBIATH €€ B  pasauuHbIX  (opmax,
WITIOCTPUPOBATH TPadUUECKH;

OLICHMBATh HAA&KHOCTh HHPOPMAIMM TI0 CaMOCTOSITEIbHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KoMMyHHKAaTHBHBIE YHUBepPCAJIbHbIE yueOHbIe qeiicTBUSA

Oo0wmenne:

BOCIIPUHUMATh M (OPMYIHPOBATH CY)KJICHHS B COOTBETCTBHU C YCIOBUSIMHU W LIEJISAMH
OOILeHHMsI, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M ITHCHMEHHBIX
TCKCTAax, HdaBaTb IIOJACHCHHUA IIO0 XOA4y PpPCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-IeHHBIﬁ
pe3yJibTar;

B XO0Jlle 00CYXJIeHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAeMOM TeMbI, POOIEMBI,
penraeMoi 3a/auu, BHICKA3bIBaTh WJICH, HAIEJICHHBIC HA MOHMCK PEIHICHHS, COTOCTABIATH CBOM
CYXKIACHUA C CYXICHUAMH OPYIrUx y4aCTHHKOB AWajora, OGHapy)KI/IBaTB pasiimuue U CXOoACTBO
HO3UINH, B KOPPEKTHOU opmMe POopMyIHpPOBATh PA3HOTIIACHS, CBOM BO3PAKECHUS;

MNPpEACTABIATEL PE3YJbTAaThl PCIICHUA 3aJadd, SKCICPpHUMCHTA, HUCCIICAOBaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opMmar BBICTYIUICHHS C Y4ETOM 33/a4 NpPE3eHTAMH |
0COOEHHOCTEH ay TUTOPHH.

PeryasiTuBHble YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Camoopranusanms:

COCTaBIISITh IUIaH, AJITOPUTM pEIICHHUS 3aJaud, BbIOUpaATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTELIEKT:

BJIa/ICTh HaBBIKAMH MMO3HABATENBHON pe(hIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
U MBICTUTENBHBIX TMPOIECCOB, WX pe3yJbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yJibTaTa pelleHrs MaTeMaTHUeCKOH 3aauu;

MPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMPH PEUICHUH 33Jadd, BHOCHTH
KOPPEKTHUBHI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, IAHHBIX, HAMICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa 1AM W YCIOBHUSM, OOBICHATH TMPUYHUHBI
JOCTHXKEHHSI WM HEAOCTI)KCHUS PE3yNbTaTOB JAEATEIbHOCTH, HAXOAWUTh OIIUOKY, aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M WHIMUBHUAYaJIbHON PabOTHI MpHU
pelieHnr y4eOHBIX 3a/ay, NPUHUMATh Iellb COBMECTHON JAESITEeIbHOCTH, IUIaHUPOBATH
OpTaHM3AIMI0 COBMECTHON pabOThI, pacmpenessaTh BUABI pabOT, JOroBapUBaThCs, 00CYXKIATh
MIPOIIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNNOBBIX (popmax paboTel (0O0CykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» M HHBIE), BBIMOIHATH CBOI YacTh pabOThl U KOOPAMHHPOBATH CBOM JIEHCTBUS C
IPYTMMH YICHaMHU KOMAaHbl, OLIEHWBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOMIMA MPOIYKT IO
KpUTEpHUsM, CHOPMYJIUPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHS.

INPEAMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 kiacce oOyyarOIIMHCS MOMYYUT CIEAYIOLIME NpeAMETHbIE
pe3ynbTaThl MO OTAENIBbHBIM TeMaM paboudeil mporpammsl yueOHOro Kypca «AinreOpa u Hayaia
MaTEMaTHYECKOTO aHAJIN3a»:

Yucia ¥ BLIYMCTCHHUA:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: PAIIMOHAIIBHOE YMCIIO, OECKOHEUHAs! MEePHOAHYECKast
Ipo0b, MPOLEHTHI, UPPALHMOHATIBHOE YHUCIIO, MHOKECTBA PALMOHAJBHBIX U JEHCTBUTEIBHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOTO YUCIIA;

OPUMEHSTH IPOOU U MPOLEHTHI [T PeICHHs MPUKIAIHBIX 3a]1a4 U3 Pa3InYHbIX OTpacieit
3HAHUH U PEaIbHOM )KU3HU;

NPUMEHSTh TPUOIIKEHHBIE BBIYUCICHUS, TPaBHJIA OKPYIJICHHS, MPHUKHIKY W OICHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJIHO ONEpPUPOBATh IOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCHU JEHCTBUTEIbHBIX YHCEN JAJS peIleHHs] MPAaKTUYeCKHX 3a1ad U
IIPEJICTaBICHUS JaHHBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEICHH;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: CTETIEHb C PAllMOHAJIBHBIM IT0Ka3aTeNeM;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: JIorapu(dM dYHCIa, ACCATUYHBIE W HATypaJbHbBIC
J0TapuQMBbI;

CBOOOJIHO ONEpPHPOBATH MOHATUSAMM: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIEPUPOBATH OHATUSMHU: APKCUHYC, APKKOCHHYC U aPKTAHI'€HC YHACIOBOTO apryMEHTa.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOAHO  ONEpUpOBaTh  MOHATHSMH:  TOXIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPaBHEHU-CIIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3IMYHbIE METOJbl PELICHUS pPALMOHAIBHBIX U JPOOHO-PAIIMOHATBHBIX
YpaBHEHUH, IPUMEHSATH METOJ] HHTEPBAJIOB ISl pEIICHUSI HEPABEHCTB;

CBOOOJHO OMNEpUpPOBaTh MOHATHUSIMU: MHOTOUWIEH OT OAHOW MEepEeMEHHOW, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, NPUMEHATh JEJCeHHEe MHOrowieHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3dy u treopemy Buera nis pemenus 3anay;

CBOOOJHO oOmepUpoBaTh TMOHATHUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHula,
ONpEeACIUTENb MaTpulbl 2 X 2 W €ero IreOMETPUYECKHH CMBICHI, HCIOJIb30BaTh CBOMCTBA
onpeAcauTeNs 2 X 2 Juisg BBIYUCIICHUS €r0 3HAYEHUS, IPUMEHATh ONPEACINUTENN IS PEIICHUS
CUCTEMBI JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IIOMOIIBID CHUCTEMBI
JUHEHHBIX YPaBHEHMH, MCCIEOBAaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBKD MATpULl H
OIpEeACINTENEH, THTEPIIPETUPOBATH MTOJIyYEHHBIN PE3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JCMCTBUI ¢ KOPHSAMU JUISI TPeoOpa30BaHus BBIPAKECHHIA;

BBIMOJIHATh ~ [IPEOOpPa30BAaHUSI  YHMCIOBBIX  BBIPAKEHHH, COAEp)KAIIMX CTENEeHH C
palMOHAIBHBIM I1I0KA3aTEIEM;

UCIIOJIb30BaTh  CBOMCTBA  JIOrapugMoB Uil  MpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKCHUI;

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapupMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEIICHUS C IMOMOIIBIO PaBHOCWIBHBIX MEPEX00B
VI OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (GopMyiasl i IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAXKEHUI;



CBOOOJIHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHE, TPHUMEHSTh
HE0O0X0IMMBbIe (POPMYITBI ISl PEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPaBHEHHIA;

MOJICJINPOBATh pEalbHbIE CUTyalluM Ha s3bIKE ajreOpbl, COCTaBIATh BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCJIOBUIO 3a/ladyd, HCCIEN0BaTh IIOCTPOCHHBIE MOIEIH C
UCIIOJIb30BaHUEM armapaTa ainreophl.

DyHKIUH U TPaQUKH:

CBOOOJIHO OMEpUPOBaTh MOHATUAMHU: (YHKIMSA, CHOCOOBI 3alaHus (YHKLINHU, B3aUMHO
oOpaTHble (QYHKIUHM, KOMIO3UIMSA (YHKIMHA, rpaduk (YHKIMH, BBIIOJHATH 3JE€MEHTapHBIE
npeoOpa3oBaHus rpaduKkoB GyHKLINH;

CBOOOZHO ONEpPUPOBATH IMOHATUAMHU: O00JAcCTh OIpPENEICHHs] U MHOYKECTBO 3HAUYECHUU
(GyHKUINU, HyIH QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJIHO OINEPHUPOBATH MOHATHAMHU: UYETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKIMH, TPOMEXYTKM MOHOTOHHOCTH (YHKUMH, MaKCUMyMbl M MHHHUMYMBbI (YHKIIMH,
HanOoJIbIlIee M HAUMEHbIIIee 3HaYeHNE (PYHKIUU Ha IPOMEKYTKE;

CBOOOJITHO ONEPUPOBATH TMOHATHSAMHU: CTENEHHass (YHKIHUS C HATypaJbHbIM U LEIBIM
nokasaresneM, rpaduk CTENeHHOM (YHKIMU C HaTypajJbHBIM M LIEJIBIM IOKa3areieMm, rpaduk
KOPHS N-O1 CTENeHH KaK (PyHKIUU 0OpaTHOM CTENIEHN C HaTypaJlbHBIM IIOKA3aTeIeM;

ONEepPHUPOBATh TOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JAPOOHO-IHMHEHHAs (QYHKIHH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOEHUE UX IPa(hUKOB;

cBOOOJIHO ONEpPHPOBATh MOHATUAMM: IOKa3zaTellbHas M Jorapupmuueckas (yHKIHMH, UX
CBOICTBA U TpadMKH, UCTIOIB30BATh UX T'PAPUKH JUISI PEIICHHS YPaBHEHHIA;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTb, OIpE/eeHue
TPUTOHOMETPUUYECKUX (PYHKIIHI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Ipaduku (QYyHKIMHA JUIs UCCleOoBaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
pelIeHnH 3aJad U3 JPYyruxX y4eOHbIX MPEIMETOB M pealbHOW KHM3HM, BBIpAXaTh (opMyIaMu
3aBHCHUMOCTH MEXy BETUUMHAMU;

Havaja maTeMaTH4Ye€CKOI0 aHAJIM3Aa:

CBOOOJIHO OIEpPUPOBATH MOHATUAMHU: apupMeTHUYecKass U TreoMeTpudecKas MpOorpeccus,
0eckoHeuHO yOBIBaIOIIasi FTeOMETPUYIECKasi IPOTPECCHsl, TMHEHHBINA U KCIIOHEHIIUAIBHBIA POCT,
(dbopMyIia CI0XHBIX MPOLIEHTOB, UMETh MPEJICTABICHUE O KOHCTAHTE;

MCIIOJIb30BAaTh IPOTPECCUM VISl PEIICHUS PEANIBHBIX 3a]a4 IIPUKIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpUpOBaTh MOHATHSAMM:  IOCIIEAOBATENBHOCTb,  CIOCOOBI  3a/laHUs
IIOCJIEA0BATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHajIn3a Kak aHajan3a 0ECKOHEYHO MallbIX;

cBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENPEphbIBHbIE (DYHKIUH, TOYKU pa3pbiBa rpapuka
(GyHKINHU, aCUMIOTOTHI Tpaduka GyHKIHNH;

CBOOOJIHO OINEpHpOBaTh MOHATHEM: (DYHKIMS, HENpepbIBHAsE Ha OTpe3Ke, NPUMEHATh
CBOICTBA HETIPEPBHIBHBIX (DYHKUIWH ISl pEIICHHS 3a/1a4;

CBOOOJITHO ONEpUpOBaTh MOHATUAMU: II€pBas M BTOpas MPOM3BOJHBIE (DYHKIHH,
KacaTenbHas K rpaduky QpyHKIUH;

BBIUUCIIATh MPOM3BOAHBIE CYMMBI, NPOM3BENEHHS, YaCTHOTO M KOMIIO3ULUU JABYX
(GyHKIWH, 3HATH TIPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHII;

UCIIOJIb30BaTh FT€OMETPUUYECKUN U (PU3MUECKUIT CMBICIT IPOU3BOAHOM Ul peleHHs 3aau.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH NOHATUSAMHU: MHOXKECTBO, ONIEPALINY HAJ MHOXKECTBAMHU;



HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapat JJisi ONMCAHMS PEATbHBIX MPOLECCOB
U SIBJIGHUU, TIPYU PELICHUH 3a/1a4 U3 JPYTUX YUCOHBIX MPEIMETOB;

CBOOOZHO OMEpUpOBaTh MOHATUSAMHU: OIpEAeNieHUEe, Teopema, ypaBHEHHUE-CIIEJCTBHE,
CBOMCTBO MAaTEMaTHYECKOTO OOBCKTA, JI0KA3aTeIbCTBO, PABHOCWIBHBIC YpPaBHCHHS U
HEpaBEHCTBA.

K koniy oOyuenuss B 11 kjacce oOydarolIuicsi MOMYYHUT CIEIYIOIIME IpPEeIMETHbIE
pe3ynbTaThl IO OTHAEIBLHBIM TeMaM pabouel mporpaMMbl ydeOHOTO Kypca «AnreOpa u Hayana
MaTEeMaTUYCCKOr0 aHAIN3ay:

Yuciaa ¥ BLIYUCICHAS

CBOOOJIHO OINEpUPOBATh TMOHATHUSMU: HATypaJIbHOE U IEJI0€ YHCJIO, MHOXXECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCHOJIb30BATh MPU3HAKK JIeauMocTH 1einbix unuces, HOJ n HOK
HATypaJbHbIX YMCEN AJIs PEIICHUs 3a7a4, IPUMEHATh anroput™ EBknnaa;

CBOOOIHO OMEpPUPOBATh MOHIATHEM OCTATKa MO MOJYJIIO, 3allMChIBAaTh HATYpaJIbHbBIE YHCIa
B Pa3IMYHBIX MO3UIIUOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJIHO OIEPUPOBATH MOHATHSAMU: KOMIUIEKCHOE YHMCIIO W MHOXKECTBO KOMILJIEKCHBIX
qrcenl, IPeICTaBISITh KOMIUIEKCHBIE YHClia B anreOpanyeckoi U TPUTOHOMETpHUYECKOi dopme,
BBITIOJHATH apU(METUIECCKHIE ONIEPally C HUMH U U300pakaTh Ha KOOPAMHATHOH IIOCKOCTH.

YpaBHeHus: U HepaBeHCTBA:

CBOOOJIHO  ONEPUPOBATh  TOHATHSIMU: MppalyMoHajbHble,  IOKa3aTeJIbHbIE U
norapuMuuecKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TTIOMOIIBIO PABHOCUIIBHBIX MTEPEXO/I0B;

OCYIIECTBIISATH 0TOOP KOPHEW NPH PEIICHUH TPUTOHOMETPHUIECKOTO YPABHECHHS,

CBOOOJIHO OIEPUPOBATh TIOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, TNPUMEHSITH
He0oOXoauMBbIe (POPMYIIBI I PEIICHHUS] OCHOBHBIX THIIOB TPUTOHOMETPUIECKUX HEPABEHCTB;

CBOOOIHO ONEPUPOBATH MOHATHAMH: CUCTEMA U COBOKYITHOCTh YPAaBHEHUUN U HEPABEHCTB,
PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI, HAXOJIUTh PEUICHUSI CUCTEMbI U COBOKYITHOCTEM
palMOHANBHBIX, HMPPAMOHAIBHBIX, IMOKA3aTEIbHBIX M JIOTApU(DMHUYECKUX YpaBHEHUH U
HEPaBEHCTB,

pemats palyoHajbHbIe, HWpPpPAlMOHATBHBIC, T[OKa3aTelbHbIe, Jorapumuueckue Hu
TPUTOHOMETPUUECKUE YPABHEHHS M HEPABEHCTBA, COJIEpKalllle MOYJIA U TapaMeTphl;

MPUMEHSTH TpadUuecKre METOIbI JIJIsl pEIICHUsI YPaBHEHU M HEPaBEHCTB, a TAKXKe 3a7a4
C IapaMeTpamu;

MOJICIIUPOBATh pEabHbIE CHUTyalldd Ha s3bIKE alreOpbl, COCTABJIATH BBIPAXKEHUS,
ypaBHEHHUsI, HEPABEHCTBA W HX CHCTEMBI IO YCIOBUIO 3aJaud, HCCIEN0BATH IMOCTPOCHHBIE
MOJICJIH C UCIIOJIb30BAHUEM alllapaTa aireOpbl, HHTEPIPETUPOBATH MOIYICHHBIN PE3yIbTaT.

DOyHKUUM U TPaPUKH:

CTPOUTH TPaQUKU KOMMO3UIUUA (QYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3UIIMU ABYX (DYHKIIHIA;

CTPOUTHh TEOMETPUUYECKHE O0O0pa3bl ypaBHEHWH UM HEPABEHCTB HA KOOPIWHATHOM
IUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPHUECKUX (QYHKIIHA;

MPUMEHATh QYHKIUU AJI1 MOJICTHUPOBAHUS M UCCIIEIOBAHUS PEATbHBIX MPOIIECCOB.

Hauana MaTeMaTH4YeCKOIo aHAJIN3A:

WCIIOJIB30BaTh TPOW3BOJHYIO JUIS HCCIAEAOBaHWS (PYHKIIMM HAa MOHOTOHHOCTH |
SKCTPEMYMBI;

HaXOJIUTh HauOOJIbIIIEEC U HAUMEHBIIIEE 3HAUCHUS (PYHKITUU HETIPEPHIBHON HA OTPE3KE;



WCIIONB30BaTh MPOU3BOIHYIO TSl HAXOXKJICHHS HAWITYYIIEro PElIeHUs B MPUKIATHBIX, B
TOM YHCJIC COIMAIBHO-3KOHOMHUYECKHX, 3a7adax, JUIsl ONpPEACTCHHS CKOPOCTH U yCKOPEHUS
npoiiecca, 3aJaHHOTO (OPMYIION HITH rpadUuKoM;

cBOOOJTHO OTIEPUPOBATH MOHITUSMU: TIEPBOOOpPA3HAsI, ONIPEACIEHHBINA UHTETPAJI, HAXOAUTh
NepBOOOpa3HbIE SJIEMEHTAPHBIX (YHKIUI M BBIYHCIATH HHTEerpanl mo (opmyne HproToHa-
JletiOHuma;

HAXOJIUTh IJIOMIATU IIOCKUX (PUTYp M 00BEMBI TENT C TIOMOIIBIO HHTETPAIa;

UMETh TIPEJCTABICHHE O MATeMAaTUYECKOM MOJEIUPOBAHUM Ha TPUMEpPE COCTABIICHUS
mudhepeHIMaTbHBIX YpaBHEHUI;

peliaTh MPUKJIAJHBIC 33]a49i, B TOM YHCJIE COIMATBLHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne HanmenoBanue pa3jieiioB 4 TeM (uudposrbie)
Kontpoabusie IIpakTnuyeckue
n/n NMpoOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOK€eCTBO AEHUCTBUTEIBHBIX YHCEIL.
M .P
HOTOYJICHBI aI_II/IOHaJ'ILHBIGi ypaBHEHUS U 24 1 10 htto://window.edu.ru/
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
Oyukiuu U rpaduku. CreneHHas GyHKIUS C 12 1 5 httos:/ffioi.ru/
LEJIBbIM TTOKa3aTeIeM
ApudmeTraeckuii KOpeHb N-0il CTETICHHU. 15 1 7 http://window.edu.ru/
WppanroHaabHbIe YpaBHEHUS window/catalog
I1 il
okazarenbHas pyHkmus. [TokazareapHbIe 10 1 4 htto://www.school.edu.ru
ypaBHEHUS
J .
orapumiticcias pymkus 18 1 9 http://catalog.iot.ru
Jlorapudmuyeckue ypaBHECHHS
T
PHFOHOMETPHHACCITHE BLIpANCHI T 22 1 13 https://resh.edu.ru/about
ypaBHEHUS
https: -
[TocnenoBaTeTbHOCTH M MIPOTPECCHH 10 1 5 M
ege.sdamgia.ru/
HemnpepoiBabie dhyHkimu. [Iponssoanas 20 1 10 https://uchi.ru/
HOBTOPGHI/IC, 0000111eHHEe, CUCTEMATU3AIHS 5 5 0 httos://uchi.ru/
3HAHUU Nttps./fuchi.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 63


http://window.edu.ru/
https://fipi.ru/
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http://www.school.edu.ru/
http://catalog.iot.ru/
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https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
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11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
Ne HanmenoBanue pa3ieiioB 4 TeM (uudposrbie)
Kontpoabusie IIpakTnuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
" .

CCJ'ICL[OBaHI:Ie (GyHKIUH C TOMOIIBIO 29 1 0 httos://uchi.ru/
IIPOM3BOIHOMN !
[TepBooOpasHast 1 MHTETpa 12 1 0 https://alexlarin.net/
I'paduku TpUroHOMeTpHUECKUX (QYHKIMH. 14 1 0 https://alexlarin.net/
TpuronomeTpruyeckue HEpaBEHCTBA
HppanmonanbHble, TOKa3aTeIbHbIE U 24 1 0 hitos://uchi.ru/
norapudMuyeckre HepaBeHCTBA !

KowmrmnekcHsbie uncna 10 1 0 https://alexlarin.net/
Harypasbnble u 1ienbie yucia 10 1 0 https://uchi.ru/
Cucrembl paliiOHaIbHBIX, HPPALUOHATBHBIX

MOKA3aTENbHBIX U JIOrapu(pMUYECKUX 12 1 0 https://alexlarin.net/
ypaBHEHUN

3amaum ¢ mapaMeTpamMmu 16 1 0 https://uchi.ru/

II 6006

OBTOPGHI/IG, 000011eH1Ee, cCUCTEMaTH3aLUs 16 5 0 httos://uchi.ru/
3HaHUI I

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0


https://uchi.ru/
https://alexlarin.net/
https://alexlarin.net/
https://uchi.ru/
https://alexlarin.net/
https://uchi.ru/
https://alexlarin.net/
https://uchi.ru/
https://uchi.ru/

		2023-10-14T09:17:32+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СУДИСЛАВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА СУДИСЛАВСКОГО МУНИЦИПАЛЬНОГО РАЙОНА КОСТРОМСКОЙ ОБЛАСТИ




