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MNOACHUTEJIbHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CPEIHEro OO0mEero oOpa3oBaHMs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHI, MPEIBIBIAEMBIX K MaTeMaTHYECKOMY OOpa3oBaHUIO, U
TPAaaUIMKA POCCHIICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHusl, EIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABAaTEILHOTO pPAa3BHTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4YEeCKOrO aHaIM3a» SIBIIETCS OJHUM W3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTapliei IIKOJIbI, TOCKOJbKY, C OJHOM CTOPOHBI, OH OOecleyrBaeT
MHCTPYMEHTAJbHYIO 0a3y sl M3y4YEeHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApPYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpPOBHE,
HE0O0XO0IMMOM JIJIsl OCBOCHHSI KypCOB HH(POPMATHKH, 00IIECTBO3HAHNUS, HCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalluecs OBJIAZIEBAlOT YHHBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpast (POpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUISl YCIIELUIHOTO
OBJIQ/ICHUS 3aKOHAMU (PM3UKHU, XUMHUHU, OMOJIOTHH, TOHUMAHHUSI OCHOBHBIX TEHICHIINH SKOHOMUKHU
U OOLIECTBEHHON JKU3HU, II03BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BATh UX B IOBCEAHEBHOW KM3HU. B Toxke
BpeMs OBJIaJIeHUE aOCTPaKTHBIMU U JIOTUYECKH CTPOTMMHM MAaTEMaTHUYECKUMHU KOHCTPYKLIMSAMU
pa3BUBaeT yMEHWE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEpIKICHUS,
UCIMOJIb30BaTh 00OOIIEHNE M KOHKPETH3aluio, a0CTparMpoBaHUE M aHAJIOTUI0, (OpPMHUPYET
KpPEaTUBHOE M KPUTHUYECKOE MBIIUICHHE. B X01e n3ydeHus: anreOpsl ¥ Hayall MaTeMaTHYECKOTO
aHaju3a B CTaplleil LIKOJe ydaliuecs MOJIy4aroT HOBBIM ONBIT pEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTH4YeCKMX MOJEJeH  pealbHbIX CHTyalluid U
UHTEpHpEeTallid TOJYYEHHBIX pElIeHUH, 3HAKOMATCS C TNpUMEpaMHd  MaTeMaTU4eCKUX
3aKOHOMEPHOCTEH B MpPHUPOJE, HAYKE W B HCKYCCTBE, C BBINAIONIMMHUCS MaTEMATUYECKHIMHU
OTKPBITUSIMH U UX aBTOPAMH.

Kypc o0namaet 3HaunTEIEHBIM BOCITUTATEIBHBIM IIOTEHIIMAIOM, KOTOPBIA pEaTu3yeTcst Kak
yepe3 yueOHbI MaTepual, cnocoOCcTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky y4eOHOW NeATeNbHOCTH, TPEOYyIolelH CaMOCTOSTEIHbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIHHON KOHIEHTPAllUM BHUMAHUS M OTBETCTBEHHOCTH 3a MOJyYEHHBIH pe3yibTar.

B ocHoBe merommku oOydeHHs anreOpe M HadalaM MaTeMaTHYeCKOTO aHaIn3a JIC)KHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUsI.

Crpykrypa Kypca «Anredpa u Hadajga MaTEMAaTUYECKOTO aHAJIM3a» BKIIIOYAET CIIEAYIOIINe
coJiepKaTelbHO-MeTOquUecKue JUHUU: «Yucna u BblUucCHeHUs», «DyHKIUM U Trpadukuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTH4eckoro aHaam3ay, «MHOKECTBA U JIOTHKAY.
Bce ocHOBHBIE conepKaTeabHO-METOIMYECKHUE JIMHUM H3Yy4aroTcs Ha MPOTSDKEHUH JBYX JIET
o0y4eHHsI B cTaplieid IIKOJe, eCTECTBEHHO JOMOJHSSI IPYT Apyra M IOCTENEHHO HaCHIMasCh
HOBBIMH TEMaMH M pa3zienamu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, TOCKOJIBKY OObEINHSET
B cebe coiep)kaHWe HECKOJBKHX MaTeMaTHYECKUX MUCIHUIUIMH: anre0pa, TPUTOHOMETPHS,
MaTeMaTHYeCKUH aHaIu3, TEOpUsl MHOXKECTB U Jp. [To Mepe Toro Kak ydariuecs OBJIaIeBalOT BCE
Ooiee IMMPOKUM MATEeMaTHYECKHUM amnmapaToM, y HHUX IIOCIEA0BaTebHO (OPMHPYETCS U
COBEpILEHCTBYETCS YMEHHE CTPOUTh MaTEMaTUYECKYIO0 MOJIENb PeaIbHOM CUTYaIluH, IPUMEHSTh
3HaHUS, TIOyYeHHbIE B Kypce «AureOpa ¥ Hadala MaTeMAaTHYECKOTO aHAIN3ay, U PEIICHUS
CaMOCTOSITENIEHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOM 3ajaud, a 3aTeM HHTEpIpPETHPOBATH
MIOJIy4EHHBIN pe3yibTarT.



CopneprxaTenpHO-MeTOANYeCKast TMHUSA «UKCIa U BBIYUCICHUSD 3aBepiIaeT (OpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUs JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObLJI0 HAYaTO B OCHOBHOM 1Kosie. B
cTapuieil mKoje oco0oe BHUMaHHUE yrenseTcs (OPMHPOBAHUIO IMPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOLIMX B ce0sl MCIIOJNIB30BaHHE PA3JIMYHBIX (DOPM 3amucu J1eHCTBUTEIBHOTO
4ucila, YMEHUE PallMOHAIBHO BBINOJHATH ACHCTBUS C HMMM, JEJIaTh NPUKUIKY, OLEHUBATh
pe3ynbraT. OOyuyaromuecs: MOMY4YalOT HAaBBIKA NPUOMMKEHHBIX BBIYUCICHUN, BBINOJHEHUS
NeMCTBUI C YMCIaMH, 3alMCAaHHBIMH B CTaHJApTHOW (popme, UCTIONb30BaHUS MAaTEMaTHUECKUX
KOHCTaHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHUM.

Jluaus «YpaBHEHHS M HEPAaBEHCTBa» PEATM3yeTCs] HAa MPOTSHKEHUH BCEro OOy4YeHHS B
CTaplled WIKOJe, IOCKOJBbKY B KaXJOM paszJene MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIONIMX 337a4. OOyyaromuecs OBJIaeBalOT Pa3IMYHbIMU METOIAMH PEILICHHS LIENbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENIbHBIX, TOTAaPU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX cucteM. [loyueHHble yMEHHS MCIOJB3YIOTCS MPU UCCIEA0BAHUN
GyHKIMI ¢ TOMOIIBbIO MPOU3BOJHON, PEIICHUU MPHUKJIAJHBIX 3a/ad U 3aJa4 Ha HaXOXXICHHE
HanOOJBIINX W HAUMEHBIINX 3HaYCHUN (yHKUMU. J[aHHas coleprkaTeiabHas JIMHUS BKIIIOYAET B
cebst Takxke (HopMUPOBAHKUE YMEHUH BBITIOIHATH pacuéThl IO opMyiiaM, MPeoOdpa3oBaHUs IIEIbIX,
PalMOHATIbHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUHM, @ TAK)KE BbIPAXKECHUI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHuro anreOpanyeckoro Marepuana
IPOMCXOIUT AajbHEHIee pa3BUTHE aITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHS yYalluXcs,
bopMUpPYIOTCS HABBIKM JACIYKTHUBHBIX pPACCYKIEHUH, pabOThl C CUMBOJIBHBIMH (opMamu,
IIPEJICTaBICHUSI 3aKOHOMEPHOCTEN U 3aBHCUMOCTE B BHJI€ PaBEHCTB M HEpaBeHCTB. Airedpa
npeniaraeT 3G HEeKTUBHBIE HHCTPYMEHTHI JJIs PEeUICHHS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeToanuYecKass JUHUS «DyHKIUU U TpaduKu» TECHO MEpeIuieTaeTcs ¢
JpYTMMHU JIMHUSIMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T M1OCJIEJ0BATEIbHOCTD U3YUEHUS
MaTepuana. M3ydeHne cTerneHHoM, moKa3aTeIbHO!, JJOrapuMUIecKo U TPUTOHOMETPUUECKUX
(GyHKIMH, UX CBOWCTB M rpaMKOB, UCHOIb30BaHNE (DYHKIHMHA AJIS PEICHHUS 337ad U3 JPYTHX
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU TECHO CBA3AHO KaK ¢ MAaTEMaTHUYECKUM aHAIH30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu aToM Oosblioe BHUMaHKE yaenseTcs: (GOpMUPOBAHUIO
yYMEHUS BbIpaXaTb (opMyJiaMH 3aBUCHMOCTH MEXIY Pa3IMYHBIMU BETUYMHAMHM, HCCIEI0BATh
MOJIy4YeHHbIe (PYHKIIMU, CTPOUTH UX Tpaduku. MaTepuasn 3TOH cosiepKaTeabHON JTMHUM HalleJIeH
Ha pa3BUTUE YMEHHUU M HaBBIKOB, IMO3BOJISIONINX BBIPAKATh 3aBUCUMOCTH MEX1Y BEITUYMHAMU B
pa3nuuHOi opMe: aHATUTUYECKOH, rpadudeckoil u cioBecHO. Ero m3ydenue crnocoOCTBYET
Pa3sBUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3aIHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nnHusA «Havana MaTeMaTHyecKOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIUpUTh KPYr KaK MaTeMAaTUYECKUX, TaK U MPUKIAIHBIX 3a[a4, JOCTYIHBIX 00ydJaromumcs, y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh MCCIIEIOBATh U CTPOUTH I'paduKu (PYHKIMHA, ONPEAEITh UX
HauOOJbIIME U HAUMEHbBILINE 3HAYEHUS], BBIYUCIATD IJIOMAAU GUryp u oObEMBI T, HaXOIUTh
CKOPOCTM M YCKOpPEHHs InpoueccoB. JlaHHas cozaepxkaTeilbHas JIMHHAA OTKPBIBAET HOBBIE
BO3MOXXHOCTH IOCTPOCHMSI MaTeMaTHUYECKUX MOJIEJe peabHBbIX CHUTyallui, HaXO0XKJIeHUs
HAaWIy4llero penleHHsl B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-KOHOMHMYECKHX, 3a/jayax.
3HAKOMCTBO C OCHOBAMHM MaTeMaTHYECKOTO aHajlIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBIIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecs y3HaIT O
BBIIAIOINXCS PE3YJIbTaTaX, OJIYYEHHBIX B X0/1€ Pa3BUTHsI MaTEMATHKHU KaK HAyKH, U UX aBTOpax.

CopnepxarenbHO-MeTOANYECKas: TUHUS «MHOXeCTBa M JIOTHMKa» B OCHOBHOM IOCBSIIEHA
AJIEMEHTaM TEOPUH MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPECTABICHNS IPOHU3BIBAIOT BECH
KypcC LIKOJIBHONW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCATIbHBINA SI3bIK, 00bEINHSAIOIINI
BCE pa3zeibl MaTeMAaTUKUM M €€ TPWIOKEHWHM, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCIUIUIMHBL B eAuHoe 1enoe. [loaToMy BaXXHO 1aTh BO3MOXHOCTh HIKOJBHUKY MOHMMATH



TEOPETUKO-MHOKECTBEHHBIN fA3BIK COBPEMEHHOM MAaTeMaTUKM M HCIIOJIb30BAaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa n Hadana MaTeMaTUYeCKOro aHAIU3a» MPHUCYTCTBYIOT TAK)Ke OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKU IOCTPOCHUS
MOJIeJIeN peasIbHbIX CUTYallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO amnmapara ajareopsl U
MaTEMaTHYECKOT0 aHaJIW3a M WHTEPIPETAlUy IIOJIyYEHHBIX pE3ylabTaToB. Takue 3anaHus
BIJIETEHbl B KaXIbl M3 PA3AEiOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepual Kypca IIMPOKO
WCIIOJIB3YETCS U1 pEeLICHUs IPUKIAIHBIX 3a1ad. 1Ipu penienny peanbHbIX IPAKTUYECKUX 3a1a4
yyaligecs: — pa3BUBAlOT  HaONIOAATENbHOCTh,  YMEHHE  HAXOOUTb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIONb30BAaTh AHAIOTUIO, 0000IIaTh M KOHKPETH3MPOBATH IPOOJEMY.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEUICHUS NPHUKIATHBIX 337ad OpraHu3yeTcs B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOro aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM MJ1aHe Ha U3y4eHHe Kypca anreOpbl 1 Hayall MaTeMaTHYeCKOTo aHalinu3a Ha 6a30BOM
ypoBHE OoTBOJUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B Hegenmo B 11 kimacce, Bcero 3a jiBa
roja o0yuenust — 170 gacos.



COJAEP/KAHUE YYEBHOTI'O KYPCA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ pAlHMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 33]1a4 U3 Pa3Iu4HbIX OTPACIICH 3HAHUN U PEAIIBHON KU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEéHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazateneMm. CranmaptHas Gopma 3amicH ACWCTBUTEIFHOTO YHCIA.
Hcnonb3oBanue mnoaxofsmedl QopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN JJI  pELIeHUs
IIPAaKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmerndeckuil KopeHb HaTypalbHOW cTemeHu. JledicTBus ¢ apudmeTudyecKkuMu
KOPHSIMH HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE PE0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo ] NHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppalnoHaJIbHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

[IpuMeHeHrEe ypaBHEHMM M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKMX 3ajad W 3a1ad u3
Pa3IUYHBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

DOyHKIUH U rpaduku

@yHK1M, criocoOsl 3ananus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTp omnpeneneHuss ¥ MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU.

CrenenHass (QyHKIMsS C HaTypaJbHbIM M LI€JbIM Moka3areneMm. EE€ cBoiicTBa U rpaduxk.
CaoiicTBa U rpaguK KOpHs N-0i CTEHEHH.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

Havana mareMaTH4ecKoro aHajaimusa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUs  IOCIENOBATEIbHOCTEH.  MOHOTOHHBIE
[IOCJIEI0BATEILHOCTH.

Apudpmernueckass W reoMerpuueckas —mporpeccud.  beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKONW MPOTrpecCHi.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonp30BaHME MPOrpeccuu JUisl PEIICHMs PEabHBIX 3a1ad
IIPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoecTBO, onepanuu Hajx MHokecTBamu. [{narpammel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anmapara JUisi OMUCaHUsl PeajbHbIX IPOLECCOB W SIBICHUW, NpHU
pELICHUHU 3aj1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, 10KA3aTEIbCTBO.

11 KJIACC



Yuciia 1 BBIYMCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. [lecaTnynble U HATypaJIbHBIE JOTapHU(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpa3oBaHue BEIpaKEHUHN, COACPIKAIINX JIOTAPU(PMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHMN. PemeHue NpuKiIaaHbIX 3a1ad C MMOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl B COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTUYECKUX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKU U pealbHOM KU3HU.

DyHKIUHN U ITpagUKH

Oynkuus. Ilepuonnveckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH — (YHKLHUH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HaunOonbliee ¥ HauMeHblllee 3HAYeHHE (DYHKLUHUHM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

[Toka3zarenbHas u orapudpmuueckas GyHKIHUU, X CBOMNCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUM U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (YHKUMH IJI1 HCCIIEAOBAaHHUS MPOLECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PELICHUH 3a/1a4 U3 IPYrUX yUeOHbBIX MPEAMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepeiBable pyHKIMu. MeTO HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBoanas ¢pyukiuu. ['eomeTpuyeckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyIJbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpymeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxosxneHne HauOoJbIIero 1 HAaUMEHBIIETo 3HaYeHUs! YHKLIMU Ha OTPE3KeE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3aJaHHOro GopMyIIoi uiu rpaukom.

[TepBooOpaznas. Tabnuma nepBooOpasHbIX.

Wuterpan, ero reoMeTpudyeckuid M Qusnueckuil cMbicia. Bblumcienue uHTErpana mo
dbopmyrne Hetorona—JleliOnuna.



IIVTIAHUPYEMBIE PE3YJIbTATBI

OcBoenue y4yeOHOro mpenmera «MaTeMaTHKa» JOJDKHO OOeCreuyuBaTh JOCTHIKEHHE Ha
YpOBHE cpelnHero ooimiero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHS IMPOTpamMMbl ydeOHOro mpenmera «MaTemMaTHKa»
XapaKTePU3YIOTCS:

I'paxknanckoe BoCIUTaHHUE:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TO3MIMHM OOydYaroerocs KaKk aKTHBHOTO |
OTBETCTBEHHOT'O WICHA POCCHIMCKOrO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHHH, NPOLEAYp TpPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTproTrueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPa’KIaHCKON UACHTUYHOCTH, YBRXKEHHUS K MPOLLIIOMY U
HACTOSIIIEMY POCCUHCKOW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHUKEHHUSM POCCUUCKHUX
MaTeMaTUKOB U POCCHUICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJb30BAHUIO ITUX JOCTHUKECHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKH.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUSL:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JIESITEIBHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOCHHUE
YCTOHYHBOTO OYyIYIIEroO.

DcTeTUYeCKOe BOCIIUTAHUE:

3CTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIOYAas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3iIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
37I0pPOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryispHas Quandeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIHOPTHBHO-030POBUTEIHHON
JIeSITeIbHOCTBHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOJIOOHUS; MHTEPECOM K PA3IUYHBIM
chepam npodeccoHaTbHON NESITEIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa3oBaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MAaTEMaTUIECKON HAITPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUC:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphbl, TMOHUMAHHUEM BIHUSHUS COIUATBHO-
HSKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONW U COIMAIBHOW CpeAbl, OCO3HAaHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN IS pelIeHHs 3a7ad B O00JIaCTH OKPYXKAIOUIeH Cpelbl, MIIaHHPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCTEACTBUMN TSI OKPY>KAFOIIEH CPeJIbl.

[leHHOCTH HAyYHOTO MO3HAHUSL:



c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MaTeMaTUYeCKOM HayKH Kak cgepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH JIJIsl Pa3BUTHUS LMBUIM3AINY;
OBJIaJICHUEM SI3bIKOM MAaTEMAaTHKU U MAaTEMaTHUYECKOU KYJIbTYpOU KaK CpEJICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITH MPOEKTHYIO U UCCIIEA0BATENBCKYIO IEATEIbHOCTh MHIUBUIYAIBHO
U B TpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO npeamera «MaremaTrukay
XapakTepU3yIOTCd  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANILHLIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMuU.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00YyUarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIowWe20 Mupd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBbie nOrMYECKHE NEUCTBHS:

® BBIBISITH M XapaKTePU30BaTh CYIICCTBEHHbIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIYy TOHATUSIMH, (HOPMYIMPOBATH OMPEACIICHUS TOHSATHI;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHNU s
U CpaBHEHUs, KPUTEPUU MPOBOIUMOTO aHATN3a;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBHIBATH CY)KICHHS: YTBEPAHUTEIbHBIC U
OTpHULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIIBIIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKIACHUSAX; MpeIaratb KPUTEPHH JUISl BBISBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HMCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Haubomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENIbHO BBIJEICHHBIX
KpUTEPUEB).

bazoBsle nccaenoBarenbckue qecTBUS:

® UCIOJB30BATh  BOMPOCHl  KAaK  HCCIEAOBATENLCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUNE, MPoOdIeMy, YCTaHABINUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJIUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENbHO (OpMynHpoBaTh O0OOIIEHHS W  BBIBOJBI 1O  pe3yJbTaTam
NPOBENEHHOTO HAOIIOJICHHS, UCCIIEIOBAHMS, OIEHHBATH IOCTOBEPHOCTh MOTYYESHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHHMIA;

® TIPOTHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAKKE BBIIBUTATH TIPEITIOTO0KECHHUS
0 €ro pa3BUTUH B HOBBIX yCJIOBHSX.

Pabora ¢ unpopmanueii:

® BBIIBIATH NCPUIUTHI MHGOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOMPOC H
JUTSL pEeUICHUS 3a]1a4y;



BBIOMpaTh MH(OPMAIMIO W3 HUCTOYHHUKOB pa3IMYHBIX THUIIOB, aHAJIW3HPOBATH,
CUCTEMATHU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
IIPEJICTaBICHHUS];

CTPYKTYpUpOBaTh HMH(OpPMAIMIO, TPEACTaBIATh €€ B  pa3iIu4HbIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI0 TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEILICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYEHHBIH pe3yibTarT;

B X0/ 00CYXJIEHHs 3371aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBI, TPOOJIEMBI,
pelaeMoi 3a1a4u, BBICKa3bIBaTh UJIEH, HALICJICHHBIC HA IIOMCK PELLEHUS; COIIOCTABIIATh
CBOM CY)KJICHUS C CYXJACHUSIMH JIPYTHX YYaCTHUKOB JMajora, OOHapyKUBaTh pa3inyuue
U CXOJCTBO IO3UIMI; B KOPPEKTHOH (opme (opmynupoBaTh pasHOIIACHsl, CBOU
BO3PaKEHUS;

IIPEJICTABIISITh PE3YNIbTAThl PELICHUs 3a/1aul, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTALUN U
0COOEHHOCTEHN ayAUTOPHH.

COpr,Z[HI/I‘leCTBOI

MOHMMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U MHIUBHIyaTbHON paboThI IpH
peureHuy y4eOHbIX 3a/1a4; IPUHUMATh 1IeJIb COBMECTHOMN JIESTEINBHOCTH, TUNIAHUPOBATh
OpPraHM3alUI0 COBMECTHOH pabOThI, pacupeAeisTh BUAbI padoT, JIOTOBAPHBATHCA,
00CYX/1aTh MPOLIECC U PE3YNbTAT pabOTHI; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBITIOJHATH CBOIO YaCTh paOOTHl M KOOPAMHUPOBATH CBOM JIEHCTBUS
C APYTMMH YWIEHAMH KOMAaH[bl; OLIEHUBATh Ka4eCTBO CBOET0O BKJIA/a B OOIIUI MPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanusi:

COCTaBJIATh IUJIAaH, AIFOPUTM PELICHUs 3a/Jayd, BbHIOMpATh CIIOCOO pEeHIeHHs ¢ YYETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINK.

CaMOKOHTpOIIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM pe(IeKCUu KaK OCO3HAHHsS COBEPIIAEMBbIX
JNEHUCTBUII M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaToOB; BIAJETh crocodaMu
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLEecca W Pe3ysibTaTa PELICHHUs MaTeMaTU4eCKOn
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELIEHUU 3aJa4l, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBSACHATH INPHUYUHBI
JOCTMDKEHUSI HWJIM HEIOCTHMIKEHHUSl PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAMUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI



OcBoenne yuyeOHOro Kypca «Anredpa W Hayaja MaTeMaTUYECKOTO aHajin3a» Ha YpPOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO 00ECIeUnBaTh JOCTHKEHHE CIETYIOUINX MPEIMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTaTOB:

10 KUIACC

Yuciia 1 BLIYHMCICHHUA

OnepupoBaTh NOHATHUSAMH: PALMOHATBHOE W JICHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs M
JecATUYHas ApOOb, IPOLIEHTHI.

BrimonsaTe apudmeTnieckue onepanuy ¢ paliioHaATbHBIMU U JICHCTBUTEILHBIMU YHCIIAMU.

BbinonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIONB3Ys IpaBWJa OKPYIJIEHUS, JelaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUH.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (opma 3amnucu
JEMCTBUTENILHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; MCIOJIb30BaTh MOAXOJAIIYIO (OopMy
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 334 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIa; UCIOJI30BATh
3aIlUCh TPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (PYHKIIUH.

YpaBHeHusI 1 HepaBeHCTBA

OnepupoBaTbh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LI€JIOE, PALlMOHAJIBHOE,
MpPpaLMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuaTe  mpeoOpa3oBaHMs — TPUTOHOMETPUYECKMX — BBID@KEHUMM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeobpa3zoBaHus LEbIX, pallMOHAIBHBIX U UPPALMOHAIBHBIX BBIPRXKEHUH U
pelIaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U UPPALMOHAIIBHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHHsI U HEPABEHCTBA Ul PELICHMS MAaTeMaTUYeCKUX 3a1ad U 3a1ad u3
Pa3IUYHbBIX 00J1aCTe HayKU U peaJIbHOM JKU3HHU.

MogenupoBaTh peajbHble CUTyalluM Ha S3bIKe ajreOpbl, COCTABIATh BBIPAKCHMS,
YpaBHEHHs, HEPABEHCTBA IO YCJIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh NOHATUAMU: (PYHKIIHS, CIOCOOBI 331aHUs GYHKIMHU, 00IaCTh ONpeaeIeHUs U
MHO’KECTBO 3HaU€HUN QyHKIUY, rpa@uK QYHKIMH, B3aUMHO OOpaTHbIE (PYHKIIMH.

OnepupoBaTh NOHATHIMHU: YETHOCTh U HEYETHOCTD (PYHKIMH, HYJIU () YHKIIMH, TPOMEXYTKH
3HAKOMOCTOSIHCTBA.

Hcnonb3oBate rpaduku GQyHKIMHA U1 peLIeHns ypaBHEHUH.

Crpouth U yMTaTh IrpaUKU JMHEHHOW (QYHKIMH, KBaJAPaTUUHOM (QYHKIUU, CTEIIEHHOU
(YHKLNU C LENbIM [TOKa3aTeNeM.

Hcnonb3oBarh rpaduku QYHKIUN TSI UCCIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEH TIpHU
pelIeHNH 3ajad U3 JAPYruxX y4yeOHBbIX NPEIMETOB M peaibHOW KM3HM; BbIpaXaTh (opMyIamMu
3aBUCHUMOCTHU MEX]ly BETMYMHAMH.

Havana mareMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATHUSMH: TOCJIEI0BATEILHOCTb, apUpMeTHUecKas U TeoMeTpuyecKas
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTpuyecKas Mporpeccus, cymma
0eCKOHEUHO yOBIBaOIIEH reOMETPUUECKOI POrPeCcCHH.

3aaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCUM I PELIEHUS PealbHBIX
3aJa4 MPUKJIaHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, OTI€pAIK HaJl MHOXKECTBaMH.



Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisi OMUCAHUs PEAIbHBIX MPOIECCOB
U SIBJICHU, IPU PEILICHUH 3a7a4 U3 JPYTuX y4eOHbIX MPEeIMETOB.
OnepupoBaTh NOHATUSAMU: ONPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia ¥ BBIYHMCICHUSA

OnepupoBaTh MNOHATHAMM: HATypaJlbHOE, LEJI0€ YHUCIO; MCIIONb30BaTh IIPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, Pa3JI0KEHUE YUCIIa HA IPOCThIE MHOXKUTEINN JJIs PELEHUS 3aau.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMH: JIoTapu(M YUCIIA, TECATUYHBIC U HATYPaJIbHBIC JIOTapU(MBIL.

YpaBHeHus1 1 HEPABEHCTBA

[IpumMeHsTH CBOMCTBa CTENEHU JJs TNPeoOpa3oOBaHMs BBIPAKECHUH; OINEPUPOBATH
HNOHATHAMM: IT0OKA3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI I0KA3aTEIBHBIX
YpaBHEHUM U HEPABEHCTB.

BeinonuaTe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu(Mmbl; ONEPUPOBATH
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME M HEPABEHCTBO; pELIaTh OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxonuts penienust npocTednx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ PEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PELLIEHUS PAaKTUUECKUX 3ajay.

Haxoauts pemenus npocTelnX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YpaBHEHUH U
HEPaBEHCTB.

MogenupoBaTh peajbHblE CUTYallUM Ha s3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IOCTPOCHHBIE MOJIEH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U IpaGUKH

OnepupoBaTh MOHATUSAMM: IepUoANYEcKas (QYHKLUSA, NPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
IPOMEXKYTKE; UCTOIb30BaTh UX JJIsl UCCIIEOBaHUS (DYHKILIMH, 3aJaHHON rpaduKoM.

OnepupoBarb  NOHATUSAMM:  TpadUKH  TOKAa3aTeNbHOM,  Jjorapudmuyeckoil u
TPUTOHOMETPHUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIUHATHOM IIOCKOCTH U HCIOJIB30BATh
JUISI peIlIeHUs] YpaBHEHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH TpauKH JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BATh UX JUISl PEILIEHUsI CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (GyHKUIUN A7 MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana maTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh NOHATHIMU: HENIPEpbIBHAS (PYHKILKS; IPOU3BOIHAS (PYHKIIMH; UCIIOJIb30BATh
reoMeTpUYecKuil 1 pU3NYecKHii CMBICI TPOU3BOIHOM JUI peleHus 3a1ay.

HaxonuTte npou3BoJHBIE 3JIEMEHTapHBIX (YHKIMM, BBIUUCISATH MPOU3BOJHBIE CYMMBI,
NPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl HUCCIENOBaHHUS (YHKIMM HAa MOHOTOHHOCTh H
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U HAXOXKJEHUS HAWIYYILEro pEelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMAIbHO-DKOHOMHYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3zHas W MHTErpall; MOHMMAaThb N€OMETPUYECKHH U
¢u3uUecKuii CMbICT HHTErpaa.

Haxoauts nepBooOpa3Hble 35ieMEHTapHbIX (YHKIMI; BBIYUCIATH UHTErpai Mo gopmyie
Herorona—Jleitbuuna.



Pemarn MNPpUKIAAHBIC 3aa4u, B TOM YUCIIC COLUAIBHO-OKOHOMUYCCKOIo U q)HSI/I‘ICCKOFO
XapakTepa, CpeaACTBAMH MaTEMAaTUYCCKOT'O aHaIn3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
Kosun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Kourpoarneie  Tlpaxruueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesr
MHo>kecTBa palluOHANIBHBIX U
1 I[eflCTBHTeHBI:{LIIIX gycell. PanmuoHaabpHbBIE 14 1 ﬁtptl@j_l;l/me}aa HOK/1568 ba3
YpaBHEHUS U HEPABEHCTBA Do HIM.£Ug00. 1 a2
2 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bu6nmorexa LIOK
HoKa3aresieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0il CTETCHN. 18 1 Bbu6moteka [JOK
WppaimoHaibHbIe ypaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmys! bubnunorexka LIOK
4 TpUrOHOMETpUH. T pUroHOMEeTpUUECKHE 22 1 hitps://m.edsoo.ru/1568aba3
ypaBHEHUS
bubmmoreka IIOK
5 ITocnenoBaTebHOCTH U MIPOTPECCHU 5 https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bubnmorexa LIOK
3HAHUH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

ITPOTPAMME
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https://m.edsoo.ru/1568aba3
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https://m.edsoo.ru/1568aba3
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11 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/m NMPOrpaMmblI Bcero Konrpoaeneie | Ilpaxraieckue o0pa3oBaTejbHbIE
padoThI padoTshI pecypes
| Moxasmensnes by, Tionsoenemenie 12 ) Bu6morera LIOK
) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
2 N 12 Bumiorera LIOK
https://m.edsoo.ru/f11c4afd
HEPABCHCTBA
3 e, Tomasmoramoore 0 ) Bumiorera LIOK
: https://m.edsoo.ru/f11c4afd
HEPABCHCTBA
. bubnuorexa [JOK
4 [TpousBoaHas. [Ipumenenne mpou3BOaHOM 24 1 https://m.edsoo.ru/f11cAafd
) WHrerpan u ero npuMeHeHus 9 bubmorexa HOK
https://m.edsoo.ru/f11c4afd
N bubmuorexa [JOK
6 CucTembl ypasHeHHi 12 1 https://m.edsoo.ru/f11c4afd
7 HatypanbHble U 11en1b1e yncia 6 bubmaorexa LJOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 2 bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KouanyecTBo yacoB DJIEKTPOHHBIE HH(PPOBbIE
Nen/m Tema ypoka Konrpoubusie IIpakruyeckne  00pa3oBaTe/IbHbIe
Beero padoThbI padoThbI pecypchl

1 MHOXeCTBO, ONIepALHH Hall MHOXCCTBAMH. 1 https://m.edso00.ru/9d19abb4
Juarpammel Ditnnepa—Benna
Panmonanehbie yncna. OOBIKHOBEHHBIC U

2 JECATUYHBIE APOOH, IPOICHTEHI, 1 https://m.edsoo.ru/1b1fledd
OCCKOHEYHBIC TIEPUOAMYCCKHE APOOH
Apudmerndeckue onepaum ¢

3 panroHaIbLHBIMU YUCIIAMH, ITPE0OpPa30BaHUs 1 https://m.edso0.ru/a362a485
YHCIIOBBIX BBIPAKCHHIMA
[Ipumenenue apobeii 1 IPOIEHTOB IS

4 pelIeHMsI MPUKJIAAHBIX 33724 U3 Pa3IMIHbIX 1 https://m.edsoo.ru/21b931ff
OTpaciieil 3HaHUH U peaIbHON KU3HU
[Tpumenenue apobeii 1 IPOIEHTOB IS

5 peleHusI MPUKIIAAHBIX 3a7a4 U3 Pa3IHIHbIX 1 https://m.edsoo.ru/7ada545d
OTpacjeil 3HaHUH U pealbHOU KU3HU

6 JelictButensHble yncna. PanonanbHbie U 1 htps://m.eds00.ru/51ed382a
WUPPAIMOHATLHBIC YK CIIa

7 Ava(bMeTquCKHe OTIEpaLIHit © 1 https://m.edsoo.ru/ec94eb49
JEHCTBUTENbHBIMH YUCIAMHU
[TpubnuxEHHBIE BRIYUCIICHUS, TIPaBUIIa

8 OKPYTJICHUSI, TPUKH/IKA U OI[CHKA pe3yJbTaTa 1 https://m.edso0.ru/5b32b5f6
BBIYMCIICHUI

9 Toxectsa i TOXNECTBEHHEIS 1 https://m.edsoo.ru/e7ebd298
npeoOpa3oBaHUs

10 VYpaBHeHHEe, KOPEHb YPaBHEHUS 1 https://m.edsoo.ru/ch687d5d

11 HepaBeHCTBO, penieHre HepaBeHCTBa 1 https://m.edso0.ru/4552de21

12 MeTto MHTEpBaJIOB 1 https://m.edsoo.ru/49d95fal



https://m.edsoo.ru/9d19abb4
https://m.edsoo.ru/1b1f1edd
https://m.edsoo.ru/a362a485
https://m.edsoo.ru/21b931ff
https://m.edsoo.ru/7ada545d
https://m.edsoo.ru/51ed382a
https://m.edsoo.ru/ec94eb49
https://m.edsoo.ru/5b32b5f6
https://m.edsoo.ru/e7ebd298
https://m.edsoo.ru/cb687d5d
https://m.edsoo.ru/4552de21
https://m.edsoo.ru/49d95fa1

Pemrenue nensix U ApoOHO-paIMOHATBHBIX

13 . https://m.edsoo.ru/a25c9fbd
YpaBHEHHI U HEPABEHCTB
KonrtponsHas pabora o teme "MHoO)KecTBa

14 palMOHAIBHBIX U JIEHCTBUTEIBHBIX YHCEIL https://m.edsoo.ru/53d62fcc
PannonasibHble ypaBHEHUS U HEPABEHCTB"

15 DyHKIWS, CIOCOOBI 3a[aHAs (YHKIAH. https://m.edso0.ru/7299788e
B3anMHo oOpaTHbIe PyHKITUN
I'paduk pynkmuu. Obmacts onpeneaeHus u

16 MHOKECTBO 3HaYeHu# pynkumu. Hynm https://m.edsoo.ru/bcb1154c
¢bynkuuu. [IpoMeKyTKH 3HAKOIIOCTOSIHCTBA

17 YérHple U HEUETHBIC DYHKIIUH https://m.edsoo.ru/dd4c69a6
CreneHs ¢ 1eJIBIM IT0Ka3aTeIeM.

18 CrannmaptHas popma 3arucu https://m.edsoo.ru/7edb6c39
JNIEUCTBUTEIILHOIO YHCiIa
Hcnonp3oBanue noaxosien popmbl

19 SaIHUCH JICUCTBHTCILHBIX AUCEIT AUTA https://m.edsoo.ru/e5e2b28d
pElICHUs TPAKTUICCKHX 337249 U
MIPEJICTaBICHUS TAHHBIX

20 Crenennas ymiums ¢ HaTypabHbIM 1 https://m.edsoo.ru/f9586ald
IIeJTBIM TIoKa3aTesieM. E€ cBolicTBa u rpaduk

21 ApHpMmeTHYCCKHIE KOPCHE HATYPAITRHOJ https://m.edsoo.ru/fof44459
CTENEHHU

22 ApH(bMeTquCKHH KOpCHE HaTypa/IbHOU https://m.edsoo.ru/2d868858
CTEIIEHN

23 CroticTsa aRH(bMeTquCKOFO KopHA https://m.edsoo.ru/cc7b779a
HaTypaJIbHOHN CTEIICHU

24 CroiicTsa aRH(bMeTquCKOFO KopHA https://m.edsoo.ru/d5ab8c14
HATypaJIbHOU CTETeHU

25 CroticTsa apvmbMeTquCKOFO KopiA https://m.edsoo0.ru/1e3247bb
HATypaJIbHOH CTEIICHU

26 Jle#icTBHSI ¢ apu(pMETHUCSCKUMH KOPHIMH N— https://m.eds0o.ru/ba2d9166

OU cTeneHun



https://m.edsoo.ru/a25c9fbd
https://m.edsoo.ru/53d62fcc
https://m.edsoo.ru/7299788e
https://m.edsoo.ru/bcb1154c
https://m.edsoo.ru/dd4c69a6
https://m.edsoo.ru/7edb6c39
https://m.edsoo.ru/e5e2b28d
https://m.edsoo.ru/f9586a1d
https://m.edsoo.ru/f9f44459
https://m.edsoo.ru/2d868858
https://m.edsoo.ru/cc7b779a
https://m.edsoo.ru/d5ab8c14
https://m.edsoo.ru/1e3247bb
https://m.edsoo.ru/ba2d9166

JleiicTBus ¢ apuMETUUESCKUMU KOPHAMHU N—

27 ' Crerner https://m.edso0.ru/d8f95dd1

28 I[f ACTBHUS C apHMETHICCKIMH KOPHAMH N https://m.edso0.ru/8599661c
OU CTCIICHU

29 Hve FCTBHUA C apHMETHICCKIMH KOPHAMH N https://m.edsoo.ru/dfa41dae
OHU CTCIICHU

30 I[“e HCTRHA ¢ 2pUGMETHICCKHMHE KOPHAMM Nt https://m.edso0.ru/4147bd91
OU CTCIICHU

31 Pemenne HppaluOHanbHbIX yPaBHeHUH 1 https://m.edso0.ru/8a42a9h6
HEPABEHCTB

32 Pemenne HppaluoHanbHbIX ypaBHeHUH 1 https://m.edso0.ru/189eb673
HEPABEHCTB

33 Pemenne uppaunonaibHbIX ypasHeHui u https://m.edso0.ru/e8c6aab4
HCPABCHCTB

34 Ezlljilzﬁgppaunomnwmx YpaBHCHHI 1 https://m.edsoo.ru/a2ae7a4c

35 Pemenne MppaluoHanLHbIX YPaBHCHUH 1 https://m.edso0.ru/7a36c164
HepaBeHCTB

36 CaoiicTBa U rpadMK KOpHs N-OH CTENEeHU https://m.edsoo.ru/7d29f7cd

37 CBoiicTBa U rpaduk KOpHS N-0i CTENICHU https://m.edso0.ru/75f28492
KonTponbhas padota no teme

38 ﬁiﬁgﬁ:ﬁ:ﬁﬁnyﬁgﬁ ;I;;;;EH CTCHCHH. https://m.edsoo.ru/f7afccea
HepaBeHCTBa"

39 anI/IrI;zfe’IfToaCHHyc H TAHTCHC HHCTIOBOTO https://m.edsoo.ru/e14a58cl

40 gpﬂrl;ﬁélf&cmyc 1 TAHTEHC HUCTOBOTO https://m.edsoo.ru/b629bad6

a1 Apeame apuocutye n aprasTenc nttps:/im.edsoo.ru/a64de7b4

42 ApKCHHYC, apKKOCHHYC 1 DKTAHICHC https://m.edso0.ru/34d83d33

YHUCJIOBOT'O apryMCHTA



https://m.edsoo.ru/d8f95dd1
https://m.edsoo.ru/8599661c
https://m.edsoo.ru/dfa41dae
https://m.edsoo.ru/4147bd91
https://m.edsoo.ru/8a42a9b6
https://m.edsoo.ru/189eb673
https://m.edsoo.ru/e8c6aab4
https://m.edsoo.ru/a2ae7a4c
https://m.edsoo.ru/7a36c164
https://m.edsoo.ru/7d29f7cd
https://m.edsoo.ru/75f28492
https://m.edsoo.ru/f7afccea
https://m.edsoo.ru/e14a58c1
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https://m.edsoo.ru/34d83d33

Tpuronomerpuyeckasi OKpy>KHOCTb,

43 OIPEICTICHUE TPUTOHOMETPUIECCKUX 1 https://m.edsoo.ru/4a35748e
GbYHKIHIA YUCIIOBOTO apryMeHTa
TpuronomeTpuueckas OKpy)HOCTb,
44 OTIpE/ICIICHUE TPUTOHOMETPHUYCCKIX 1 https://m.edsoo.ru/6¢fb3eab
GYHKIHMIA YUCIIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITBI 1 https://m.edsoo.ru/44a5a3ba
46 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 https://m.edsoo.ru/bc495536
47 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1 https://m.edsoo.ru/89e4be7c
48 OCHOBHbBIEC TPUTOHOMETPUIECKHE HOPMYITBI 1 https://m.eds00.ru/932269b3
49 IIpeodp ASOBATIHE TPHTOHOMCTPHHCCRIX 1 https://m.edsoo.ru/6e72b88b
BBIPKCHU I
50 HpeO6pa3ovB AHAC TPHTOHOMETPHHCCIMX 1 https://m.edsoo.ru/da76765e
BBIPKCHHI
51 Hpeobpasobaiiie TPHIOHOMETpHHCCKITX 1 https://m.eds00.ru/37177435
BBIPKCHU I
52 HpeO6p330vB AHAC TpHroHoMETpHHceRuX 1 https://m.edsoo.ru/4cdbf3ae
BBIPKCHHI
53 TTpeobp A3OBAHME TPHTOHOMETPHACCKHX 1 https://m.edsoo0.ru/94b9cd9f
BBIPKCHU I
54 PelieHre TpUrOHOMETPUYECKIX YPaBHEHUM 1 https://m.edsoo.ru/dd31a7bc
55 PelieHre TpUrOHOMETPUYECKUX YPaBHEHUMN 1 https://m.edsoo.ru/ef9daf3b
56 PelieHre TpUrOHOMETPUYECKIX YPaBHEHUMN 1 https://m.edsoo.ru/ebf45856
57 PelieHre TpUrOHOMETPUYECKUX YPaBHEHUMN 1 https://m.edsoo.ru/cdcd273f
58 PelieHre TpUrOHOMETPUYECKUX YpaBHEHUMN 1 https://m.edsoo.ru/c5a2b578
59 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1 https://m.edso0.ru/d893317b
| e s ocmom 1 T
P P PMYIBL. https://m.edsoo.ru/ae44ac4c
TpuroHoMeTprueCKUe ypaBHEHHUS
61 Kontpostenaz pagota no Teme "dopmyib: 1 https://m.eds00.ru/3766dd56

TpuroHoMerpuu. Tpuronomerpudeckue



https://m.edsoo.ru/4a35748e
https://m.edsoo.ru/6cfb3ea6
https://m.edsoo.ru/44a5a3ba
https://m.edsoo.ru/bc495536
https://m.edsoo.ru/89e4be7c
https://m.edsoo.ru/932269b3
https://m.edsoo.ru/6e72b88b
https://m.edsoo.ru/da76765e
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ypaBHeHus'"/Beepoccuiickas mpoBepovYHas
pabora

HToroBast KOHTpOJIbHASL paboTa /

62 . 1 https://m.edsoo.ru/eccf3a5c
Bcepoccuiickast npoBepouHas pabota
O0001eHue, cucTeMaTH3alusI 3HaHUH 3a

63 Kypc anreOpbl U HaYaja MaTeMaTHYECKOTO 1 https://m.edsoo.ru/7fcd62d5
ananu3a 10 kiacca
Apudmerndeckas 1 reoMmeTpuIecKas

64 mporpeccui. Menoi,308anue nporpeccHs 1 https://m.edsoo.ru/3beeb997
JUIsL PEIICHUS] PEATbHBIX 3a/1a4 MPUKJIATHOTO
XapakTepa
beckoneuHo yObIBaroIasi reOMETpUIECKast

65 nporpeccusi. CyMMa 0€CKOHEUHO 1 https://m.edso0.ru/3766ed92
yOBIBaroIIei reOMETPUIECKON MPOTPECCHH

66 dopmyita CIIOKHBIX TPOICHTOB 1 https://m.edsoo.ru/a4849b79

67 dopmyita CIOKHBIX TPOICHTOB 1 https://m.edsoo.ru/6f33818f
O0o0mIeHre, cUCTEMaTH3allUs 3HAHHUI 32

68 KypcC anreOpbl U HaYaja MaTeMaTHYECKOTO 1 https://m.edso0.ru/4192b939
ananu3a 10 kiacca

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/eccf3a5c
https://m.edsoo.ru/7fcd62d5
https://m.edsoo.ru/3beeb997
https://m.edsoo.ru/3766ed92
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11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne
n;n Tema ypoka Beero | KomTpoabmbie  Tpakrhueckue o0pa3oBaTebHbIE
padoThI padoThI pecypchl
1 CrerneHb ¢ pallMOHAJIbHBIM TTOKa3aTeIeM 1 https://m.edsoo.ru/6b5eb191
2 CaoiicTBa cTeneHN 1 https://m.edsoo0.ru/4e775474
3 [Tpeobpa3zoBaHie BhIPAKEHUH, COMEPIKAIINX 1 httos://m.eds0o.ru/638af17e
palOHAIbHbBIC CTEIICHH
4 Ipeobpasosare BLpaXeHHuH, CONEP X 1 https://m.edsoo.ru/bc148f77
palOHAIbHbBIC CTEIICHH
5 [IpeoOpa3zoBaHKe BRIPAKECHUIT, COIEPIKAIIUX 1 https://m.eds0o.ru/d7fadbf7
palMOHATbHBIC CTEIICHU
6 [Toka3arenpHble ypaBHEHUS 1 HEPABCHCTBA 1 https://m.edsoo.ru/9ea93cc3
7 [Toka3arenpHble ypaBHEHUS 1 HEPABCHCTBA 1 https://m.edsoo.ru/f8aef77d
8 [Toka3zaTenpHbIC YPaBHEHUS ¥ HEPABEHCTBA 1 https://m.edsoo.ru/fd49b7al
9 [Toka3aTenbHbIC YPaBHEHHUS ¥ HEPABEHCTBA 1 https://m.edsoo.ru/118d36al
10 [TokazaTenbHbIE ypaBHEHHS 1 HEPABEHCTBA 1 https://m.edsoo.ru/a47eec65
11 Hoxasatenbuas pynxims, e€ croiicTsa n 1 https://m.edsoo.ru/c9dfbaas
rpaduk
KonTposabHas padora no teme "CreneHs ¢
12 paloHANBHBIM NOKa3areneM. [lokazaTepHast 1 1 httos://m.eds0o.ru/78d491ef
¢yukuus. [TokasarenbHbIe YpaBHEHHS U
HepaBeHcTBa"
13 Jlorapugwm gmncna 1 https://m.edsoo.ru/e19eb551
14 JlecaTuuHbIe U HaTypaJIbHBIE JOTapH(PMbI 1 https://m.edsoo.ru/169bd3f2
15 Ipeodpasosarme BLpwKeHHi, ConepAaIIX 1 https://m.edsoo.ru/57bal684
Jorapupmbl
16 [TpeoOpa3zoBaHie BhIpaKEHUH, COIEPIKAIINX 1 htts://m.eds0o.ru/c5b3d5a9

jorapudmsl
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https://m.edsoo.ru/a47eec65
https://m.edsoo.ru/c9dfbaa4
https://m.edsoo.ru/78d491ef
https://m.edsoo.ru/e19eb551
https://m.edsoo.ru/169bd3f2
https://m.edsoo.ru/57ba1684
https://m.edsoo.ru/c5b3d5a9

[IpeoOpa3zoBanue BbIpaX)eHH, ComepIKaluX

17 1 https://m.eds00.ru/63922c36
Jorapupmbl

18 Tpeobpasosarme BhpwKennii, CORCPHRAIX 1 https://m.edsoo.ru/4297a967
sorapudMbl

19 JlorapudmMudecKue ypaBHEHHUS U HEPABEHCTBA 1 https://m.edsoo.ru/a2fa7394

20 JlorapudmMudecKue ypaBHEHHUS U HEPABECHCTBA 1 https://m.edsoo.ru/f2e3896¢

21 JlorapudmMudecKkue ypaBHEHHS U HEPABEHCTBA 1 https://m.edsoo.ru/58e9c134

22 Jlorapupmuueckre ypaBHEHHS 1 HEPABCHCTBA 1 https://m.edso0.ru/a6886c¢ff

23 Jlorapumreckas dysri, ¢ cBoicTsa n 1 https://m.edsoo.ru/fbbaf873
rpaduk

24 Jlorapumuueckas GyHKIHsI, €€ CBONCTBA 1 hitps://m.edsoo.ru/5f8dc4as
rpaduk

o5 Tpuronomerpudeckre GYHKIMH, MX CBOMCTBA 1 hitps://m.eds0o.ru/6bb83adc
u rpaduku

26 TpuronomeTpudeckie GYHKIMH, UX CBOWCTBA 1 hitps://m.eds0o.ru/ac816af5
U TpaduKH

97 Tpuronomerpudeckre GYHKIMH, KX CBOMCTBA 1 hitps://m.eds0o.ru/32f4fe94
u rpaduKu

28 TpuronomeTpurecke QyHKImIH, HX CBOHCTEA 1 https://m.edsoo.ru/6df172e7
u rpaduKu

29 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB 1 https://m.edsoo.ru/65d3a2ab

30 [TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1 https://m.edso0.ru/751822b9

31 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB 1 https://m.edso0.ru/83ce9d56

32 [Ipumeps! TPUTOHOMETPHYECKUX HEPABEHCTB 1 https://m.eds00.ru/8169f914
KonTponbhas pabota no teme
"Jlorapupmuueckas ¢yHKIIUS.

33 Jlorapumutcckue ypaBHeHMs 1 1 https://m.edsoo.ru/7ebf6982
HepaBeHCTBa. TpUroHOMeTprUYecKUe (QyHKITUH
U uX rpapuku. TpUroHOMETPUYECKHE
HepaBeHcTBa"

34 HenpepoiBHbIE QyHKINN 1 https://m.edsoo.ru/86f736fc



https://m.edsoo.ru/63922c36
https://m.edsoo.ru/4297a967
https://m.edsoo.ru/a2fa7394
https://m.edsoo.ru/f2e3896c
https://m.edsoo.ru/58e9c134
https://m.edsoo.ru/a6886cff
https://m.edsoo.ru/fbbaf873
https://m.edsoo.ru/5f8dc4a5
https://m.edsoo.ru/6bb83a9c
https://m.edsoo.ru/ac816af5
https://m.edsoo.ru/32f4fe94
https://m.edsoo.ru/6df172e7
https://m.edsoo.ru/65d3a2ab
https://m.edsoo.ru/751822b9
https://m.edsoo.ru/83ce9d56
https://m.edsoo.ru/8169f914
https://m.edsoo.ru/7ebf6982
https://m.edsoo.ru/86f736fc

35 Metoa HHTEPBAJIOB IS PEIICHHS HEPABEHCTB 1 https://m.edsoo.ru/42732a44

36 Metoa HHTEPBAIIOB IS PEIICHHS HEPABEHCTB 1 https://m.edsoo.ru/77b574f3

37 [TpousBogHas GyHKIIHH 1 https://m.edsoo.ru/58369aab

38 [TpousBoaHass GyHKIHH 1 https://m.edsoo.ru/9dd38b72

39 F'eomerpucciuit u pusmacciuii cupic 1 https://m.edsoo.ru/9da49bf5
POU3BOIHOM

40 FCOMeTqueSKHH M usmeckuii cupiCT 1 https://m.edsoo.ru/46a19358
POU3BOIHOM

41 [Tpou3BOAHBIC dJIEMEHTAPHBIX (PYHKIHNA 1 https://m.edsoo.ru/cbc7a83d

42 [Tpou3BOAHBIC dJIEMEHTAPHBIX (PYHKIHIA 1 https://m.edso0.ru/9b2ea876

43 Hponssomas CYMMDL, HPOM3BEACHHA, 1 https://m.edsoo.ru/5a64fa9d
YaCcTHOTO (PyHKIMI

44 Hpoussonnas CyM\IYIH’ TPOMSBEACHHA, 1 https://m.edsoo.ru/9a21ddfe
4acTHOTO (hYHKIIMIA

45 Hponssomas CYMMDL, HPOMSBEACHHA, 1 https://m.edso0.ru/f98b8428
YacTHOTO (PyHKIMI

46 Ip VIMCHEITHE HPOMIBOHOMN K HCCICAOBANIIO 1 https://m.edsoo.ru/d2a96549
GYHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBbI

47 HpI/IMeHE:HI/Ie IPOU3BOHOMN K UCCIICIOBAHUIO 1 hitps://m.edsoo.ru/6bfc74d1
(GyHKIHI HA MOHOTOHHOCTD M 9KCTPEMYMBI

48 HpI/IMeHE?HI/Ie MPOU3BOHOM K MCCIICIOBAHUIO 1 hitps://m.eds00.ru/64c69c17
GYHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBbI

49 HpHMer HHE TIPOM3BONHOMN K HCCIICOBAIIO 1 https://m.edsoo.ru/6acfe2cl
(GyHKIHI HA MOHOTOHHOCTD M 9KCTPEMYMBI

50 HaxoxaeHnue HanOobIIero 1 HANMEHBIIIETO 1 hitps://m.edsoo.ru/2ececa7a
3Ha4YeHUs QYHKIIMU HA OTPE3KE

51 HaxoxneHnue HanOobIIero 1 HANMEHBIIIETO 1 https://m.edso0.ru/dfo19eef
3Ha4YeHUs QYHKIIMU HA OTPE3KE

59 HaxosieHre HanOOIbIIEro ¥ HaMMEHBIIIETO 1 https://m.edsoo.ru/bagb24a4

3HaueHusl (YHKIUU HAa OTPE3Ke



https://m.edsoo.ru/42732a44
https://m.edsoo.ru/77b574f3
https://m.edsoo.ru/58369aab
https://m.edsoo.ru/9dd38b72
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https://m.edsoo.ru/46a19358
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https://m.edsoo.ru/9b2ea876
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https://m.edsoo.ru/9a21ddfe
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https://m.edsoo.ru/ba8b24a4

HaXO}K,I[eHI/IC HauOOJIBIIEr0 U HAMMEHBIIIETO

53 1 https://m.edso0.ru/b2f51679
3Ha4YeHUs (QYHKIUU Ha OTPE3KE

54 HaxoxieHre HanOobIIero 1 HAMMEHBIIETO 1 https://m.eds0o.ru/9861a93a
3Ha4YeHUs GYHKIIUU HA OTPE3KE

55 Haxosxnenrne HanOoJbIIero 1 HANMEHBIIIETO 1 https://m.edso0.ru/de583687
3Ha4YeHUs (QYHKIUU Ha OTPE3Ke
[IprumeHeHre npou3BOIHOM [l HAXO0KACHUS
HAWMJTYYIIIEro PEIICHUS B IPUKIIATHBIX

56 3aja4ax, JJis ONPEISIICHUS] CKOPOCTH 1 https://m.edsoo.ru/44caaa84
npoiiecca, 3aJaHHOTO (POPMYIIOH UITH
rpaduKom

57 KontposnbHast pabota o Tgl'\‘/le [MpousBoaHasi. 1 hitps://m.edsoo.ru/d2bco4fo
[TpuMeHeHne IPOU3BOTHON

58 [TepBooOpa3nas. Tabnuia nepBooOpa3HbIX 1 https://m.edsoo.ru/5ca6a937

59 [TepBooOpa3nas. Tabnuia nepBooOpa3HbIX 1 https://m.edsoo.ru/9fbcdeac

60 Muterpar, reomeTpueckuii u usmieckuii 1 https://m.edso0.ru/9542895f
CMBICJI HHTETpasa

61 Murerpan, reomerpueckuii u gusmeckuii 1 https://m.edsoo.ru/b15d71f7
CMBICJT HHTETrpaJia

62 Wuterpan, reoMeTpu4ecKuii U pu3nIecKuit 1 https://m.edso0.ru/a49bc153
CMBICJI HHTETpaja

63 Berancnenie FHTerpaa o popmyse 1 https://m.edsoo.ru/a69a7ald
Herorona—Jleiibaumna

64 Boramcrerie FHTerpana fo (opyne 1 https://m.edsoo.ru/75babfof
Herorona—JleiiOHuma

65 Berancnenie MHTerpaia o popmyse 1 https://m.edsoo.ru/f24639e7
Herorona—Jleiibaumna

66 Boramcrerme naTerpata no popmyze 1 https://m.edsoo.ru/b3clb2e4
Herorona—JleitOnuma

67 CucTeMbl THHEHHBIX YPaBHEHUI 1 https://m.edsoo.ru/e68c6fal

68 CucTeMbl THHEHHBIX YpaBHEHUI 1 https://m.edsoo.ru/a5d3b984



https://m.edsoo.ru/b2f51679
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https://m.edsoo.ru/de583687
https://m.edsoo.ru/44caaa84
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https://m.edsoo.ru/9fbcdeac
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https://m.edsoo.ru/a49bc153
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69

70

Pemenne nmpukiagHpIX 33124 C IOMOIIbIO
CUCTEMBI JINHEWHBIX YPABHEHUI
Pemenue npuknaaHbIX 337124 ¢ IOMOIIbIO
CHCTEMBbI JIMHEHHBIX YPaBHEHU

https://m.edso0.ru/65fa9133

https://m.edsoo.ru/ae8a2ach

71

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
HOKa3aTesbHbIX, JIOrapU(HPMUIECKUX
YPAaBHEHUI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHbIX, JIOTAPU(YMUIECKUX
YPaBHEHHUI U HEPABEHCTB

https://m.edsoo.ru/2bdce64c

https://m.edso0.ru/8f672bc3

73

74

75

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JOrapu(PMUUECKUX
YpaBHEHUI U HEPABEHCTB

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JOrapu(HMUUECKUX
YpaBHEHUI U HEPABEHCTB

Ucnonb3oBanue rpadukoB GyHKUIUN A5
pEILIEHUs] YPAaBHEHUHN U CUCTEM

https://m.edsoo.ru/ef6716a2

https://m.edsoo.ru/a8fc9b98

https://m.eds00.ru/339668h9

76

77

Hcnonb3oBanue rpadukoB GyHKIUN A7
pelIeHns ypaBHEHUN U CUCTEM

[IprMeHeHne ypaBHEHUMN, CUCTEM U
HEPaBEHCTB K PELIECHUI0 MATEMaTUYECKUX
3a]a4 U 3a]a4 U3 pa3IM4HbIX 00JacTei HayKu
Y peajbHOMU KU3HU

https://m.edso0.ru/664ce568

https://m.edsoo.ru/cfc5b415

78

79

KonTtponbHas padora no teme "UnTerpan u
ero npuMeHeHus. CUCTeMbl ypaBHEHUH"

HarypanbHble 1 1ienble yncna B 3aa4ax U3
pEATbHOM )KU3HHU

https://m.edsoo.ru/5154ca5f

https://m.edsoo.ru/8a92a23e
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https://m.edsoo.ru/8f672bc3
https://m.edsoo.ru/ef6716a2
https://m.edsoo.ru/a8fc9b98
https://m.edsoo.ru/339668b9
https://m.edsoo.ru/664ce568
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HaTypanLHHe U LCJIbIC YHCIIa B 3aJa4ax U3

80 . 1 https://m.edsoo.ru/35a68b2e
pEATbHON KU3HU

81 HaTypaﬂf HIbIC M HEIIPIC HUCITA B 3a/1atax 13 1 https://m.edsoo.ru/c1e81884
peaIbHOM JKHU3HH

82 [Tpu3Haky AETUMOCTH IENIBIX YHUCEIT 1 https://m.edso0.ru/3c798761

83 [Tpu3Haky AETUMOCTH IENIBIX YHUCEIT 1 https://m.edsoo.ru/cd49a2cl

84 [Tpu3Haky AETUMOCTH IENIBIX YHUCEIT 1 https://m.edsoo.ru/84e183fa

85 HOBTOP cHHC, 0006IIICHHE, CHCTEMATH3ANNA 1 https://m.edsoo.ru/29fbfadb
3HaHHUH. Y PaBHCHHS

86 HOBTOPeHI/Ie, 0000111eHHE, CHCTEMATHU3AIIHS 1 https://m.edso0.ru/fe79e517
3HAaHUU. YpaBHEHUS

87 [osropenue, obodmenme, cucTemaTusanus 1 https://m.eds00.ru/5bd1d15b
3HaHHUH. Y PaBHCHHS

88 HOBTOP cHuE, 0000IICHHE, CHCTCMATH3ANS 1 https://m.eds00.ru/4482667b
3HAaHUU. YpaBHEHHUS

89 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIHS 1 hitps://m.edsoo.ru/e131a69d
3HaHWHA. Y paBHEHUS

90 HOBTOP CHHE, 0000IEHHE, CHCTEMATH3AIIM 1 https://m.edso0.ru/9fb72f56
3HAHUU. Y paBHEHUS

91 HOBTOPCHI/IC, 000011IeHNE, CUCTEMATH3AIINS 1 hitps://m.edsoo.ru/f21ceb47
3HaHuil. HepaBeHcTBa

92 HOBTOP CHHE, 0000IICHHE, CHCTCMATH3AIIM 1 https://m.edsoo.ru/37dccdle
3HaHuii. HepaBeHcTBa

93 HOBTOP eHHE, 0000IICHHE, CHCTEMATH3AIIM 1 https://m.edso0.ru/2669ab4b
3HaHuil. HepaBeHcTBa

94 HOBTOP enne, 0000MmenKe, CHeTeMaTH3ANNA 1 https://m.edsoo.ru/6f56f12d
3HaHuii. HepaBeHcTBa

95 HOBTOP cHue, 0bobmieHHc, creTeMaTHsatA 1 https://m.eds00.ru/691524c9
3HaHUU. CUCTEMBI ypaBHEHUH

9% [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 1 hitps://m.eds0o.ru/633b719e

3HaHui. CucTeMbl ypaBHEHUH
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[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL

97 suammii, DyHKIIH 1 https://m.eds00.ru/14d81245

98 g:;f;é; .eg;’;zofmeme’ creTeMaTH3atiA 1 https://m.edsoo.ru/d432ca7b

99 WTorosast KOHTPOJIbHAS paboTa 1 https://m.edso0o.ru/4928c72b

100 HTorosast KOHTPOJIbHAS paboTa 1 https://m.edsoo.ru/69eabb9f
O00011IeHIe, CUCTEeMATH3AIUs 3HAHHI 33 KypC

101 anreOphl M Ha4aJl MATEMaTHYeCKOTO aHaIn3a 1 https://m.edso0.ru/47a42129
10-11 kmaccos
O0600menne, cucTeMaTu3anus 3HaHUN 33 KypC

102 anreOphl ¥ HAaYal MAaTEMAaTHYECKOIO aHaIHu3a 1 https://m.edsoo.ru/3a476ffd
10-11 xnaccos

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kox .
HpoBepsieMoro IIpoBepsiemble NpeMETHbIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
1 Yucna 1 BBIYUCIEHUS
11 OnepupoBaTh NOHATHSAMH: PALMOHATBHOE U JCHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U A€CATUYHAs IpO0b, IPOLICHTHI
19 Bb{HOJ‘IHﬂTB apu(MeTHYeCKHe ONEepalud ¢ palUOHAIBHBIMU U
JeHCTBUTEIILHBIMU YHCIAMHU
13 BbimonuATe  npHOMIKEHHBIE  BBIYUCICHHS, HCIIOJIB3YS npasuia
OKpYIJICHUS, JIeN1aTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BbIUMCIICHUI
OnepupoBaTh NOHATHIMHU: CTEIICHB C IIEIBIM [TOKa3aTesIeM, CTaH1apTHAS
14 ¢dopma 3arucy JeHCTBUTENILHOTO YHUCIa, KOPEHb HATYPaJIbHOM CTENCHH;
MCTIOJIB30BaTh MOIXOAAIIYI0 (POpMY 3aIMCH IEHCTBUTENBHBIX YHCEI JIIS
pelLIeHHs] TPAKTUYECKHX 3a/1a4 U IPECTABICHUS JAHHBIX
OnepupoBaTh MOHATUAMHU: CUHYC, KOCUHYC U TQHI€HC MPOU3BOJIBHOTO
1.5 yIJ1a; WCHOJb30BaTh 3alUCh IPOM3BOJILHOTO yIiia dYepe3 oOpaTHBIC
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUSAMH: TOXXJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
2.1 eJI0e, PAlMOHATIBHOE, HPPAIMOHAILHOE YpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BeimonHATe npeoOpa3zoBaHHs TPUTOHOMETPHUYECKUX BBIPAKEHUH U
pemaTh TPUrOHOMETPHUYECKIE YPAaBHEHHS
BeinonssaTe npeoOpa3oBaHus LEJBIX, panroHaIbHBIX U
2.3 UppaIMOHATFHBIX BBIPAKEHUH M pemarb OCHOBHBIE THIIBI IEIBIX,
palMOHATIBHBIX U UPPALMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
24 [TpuMeHATH ypaBHEHHS M HEPABEHCTBA JJIS PEelIEHUs] MaTeMaTHUECKUX
' 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKH U pealbHOM KU3HU
MogenupoBaTh peanbHbIE CHTYyalldd Ha S3BIKE alureOphbl, COCTABIATH
25 BBID@)KEHUS, ypaBHEHMs, HEpPaBEHCTBA [0 YCIOBHMIO  3ajJauu,
UCCIIEIOBaTh TIOCTPOCHHBIE MOJENTH C HWCIOJIh30BAHWEM armapara
anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUSAMH: (YHKIMS, CIOCOOBI 33JaHus (YHKIUH,
3.1 o0nacTh ompeneneHuss U MHOXKECTBO 3HadeHHH (QYHKIUH, Tpaduk
(byHKLMHU, B3aUMHO 0OpaTHbIe (DYHKIIMH
39 OnepupoBaTh MOHATHAMH: YETHOCTH M HEUYETHOCTH (DYHKIMH, HYJIH
' (bYyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku QyHKIMHA 1JIs1 pelIeHus] ypaBHEHUH
34 Crpoutb M 4HuTaTh TpaQUKH JMHEHHON (QYHKUIMHM, KBaJApaTUYHON

GbyHKIMM, cTeneHHOW (QYHKLUU C 1IeTBIM [TOKa3aTeleM




Hcnonp3oBath rpadukud (QyHKIMA A7 HCCIEAOBAaHUS MPOIECCOB U
3aBHCUMOCTEH MpH peIIeHUH 3a/1a4 U3 IPYTruX Y4eOHBIX MPEeIMETOB U

35 pearbHOM JKU3HHU, BbIpaXaTh (QOPMYJaMU 3aBHUCHUMOCTH MEXAY
BEJIMYUHAMU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh MOHATUSMH: TOCIIEAOBATEILHOCT, apu(pMeTHdecKas U
reOMETPHUYECKasl IPOrpeccuu
OnepupoBaTh NMOHATUAMHU: OECKOHEUHO yOBIBarollasi reoMeTpuyecKast
4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBAIOUICH T'eOMETPHUYECKOi
IIPOrpeccuu
4.3 3agaBaTh 10CIE10BATEIbHOCTH Pa3IMYHBIMU CLIOCOOAMHU
44 Hcnonbs30BaTk CBOMCTBA IIOCIEAOBATEIBHOCTEM U IIPOIPECCHM UL
pEILICHUs PEATBHBIX 3a7a4 IPUKJIAJHOIO XapaKTepa
5 MHokecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUSAMHU: MHOYKECTBO, OIIEpALIMU HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIM anmapar Uil ONUCAHMS
5.2 peasIbHBIX TPOLIECCOB M SIBJICHUM, NpPU PELICHUM 3a]ad U3 JAPYrux
y4eOHBIX IPEMETOB
53 OnepupoBaTb MOHATUAMU:  OINPEACIEHUE, TEOpEMa, CIEICTBHE,
JI0Ka3aTeJbCTBO
11 KJIACC
Kon .
poBepsIeMOro IIpoBepsiembie NpeJMeTHbIe Pesy.IbTaThl 0CBOeHUs! 0CHOBHOI
pesyabTaTa 00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpasoBanusi
1 Uucna 1 BBIYUCIECHUS
OnepupoBaTh NOHATUSAMU: HATypaJIbHOE, 1I€JI0€ YUCIIO0; MCIIONIb30BaTh
11 IIPU3HAKU JCIUMOCTH LENBIX YMCEN, Pa3jOKEHUE YUCIIa Ha NPOCTHIE
MHOKUTEJH JUIsl pElIeHUs 3a/1a4
1.2 OnepupoBatrh MOHATHEM: CTENIEHb C PAllMOHAJILHBIM ITOKA3aTeIeM
13 OnepupoBaTh MNOHATUSAMHU: Jorapudm uucna, JECATHUYHBIE H
HaTypaJbHbIE JIOTapu(MBI
2 YpaBHEHMsI U HEPABEHCTBA
[IpumensTh CBOWCTBAa CTEMEHHM JUIsl NMPEoOpa3oBaHMsI BBIPAKEHUH,
2.1 OIIEpUPOBATh MOHATUAMM: MOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUH U HEPABEHCTB
BoinonusaTe npeoOpa3zoBaHus BBIpAKEHUHN, coAepKaluX Jorapudmsl;
29 ONEpPUPOBATh  MOHATHUSAMHU:  JIOTApU(PMHUECKOE  YpaBHEHHE U
HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPaBHEHHHN U
HEPABEHCTB
2.3 HaxoauTs perieHns NpocTENIINX TPUTOHOMETPUYECKMX HEPABEHCTB
OnepupoBarh MNOHATHSAMM: CHCTEMA JIMHEHHBIX YpaBHEHMH U €€
2.4 pelIeHre; UCTI0NIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHUH 7S pellieHus
IIPaKTUYECKHX 3a7a4
25 Haxomute pemeHus NOpOCTEMIINX CHCTEM M COBOKYIHOCTEU

palMOHAIbHBIX YPABHEHUN U HEPABEHCTB




MonenupoBaTh peajbHble CUTyallMM Ha SI3bIKE aireOpbl, COCTaBIISThH
BBIPaXXCHUSI, YPABHEHM I, HEPABEHCTBA U CUCTEMBI 10 YCIIOBUIO 33]1a4H,

26 UCClIeIoBaTh IOCTPOCHHBIE MOJIENIM C HUCIOJIb30BAHUEM ammapara
anreOpbl
3 OyHKIUH U TpaPuKH
OnepupoBaTh TOHATUAMH: TEPUOAMYECKas (QYHKIHS, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIUH, TOUKU dKCTpeMyMa (yHKLUH, HanOosbliee U
HavMeHblIee 3HaueHHUs (PYHKIIUH Ha TPOMEKYTKE; UCTIOJIb30BATh UX JUIS
uccienoBaHusl (PyHKLUH, 331aHHOH rpadKoM
OnepupoBaTh NOHATUAMU: I'paUKU OKA3ATENBHOM, JorapuGMuIecKon
3.2 U TPUTOHOMETPUYECKUX (YHKLHMI; M300paXkaTh MX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATH JUIsl PEIIEHUs YpaBHEHUI U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaUKU JIMHEHHBIX
3.3 YpaBHEHMI M HCIOJB30BATH WX JJS PELICHUS CUCTEMbI JIMHEHHBIX
ypaBHEHUH
34 Hcnonp3oBare rpaduku (GYHKIHAN U8 MCCIIEAOBAHHS IPOLIECCOB U
3aBUCUMOCTEH U3 JPYruxX y4yeOHBIX JAUCLHILINH
4 Hauana maTemMaTueckoro aHajinsa
OmnepupoBaTh MOHATUAMU: HeNpepbiBHas (QYHKLIMSA, TPOU3BOJIHASA
4.1 (GYHKINW; HCIONB30BAaTh TEOMETPUYECKH M (U3NYECKUH CMBICTT
IIPOM3BOIHOM ISl peLIeHus 3a1a4
42 HaxoauTe nOpOM3BOJIHBIE 3JIEMEHTAPHBIX  (DYHKIUM, BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BENICHHS], YACTHOTO (PYHKIIUI
Hcnonp30BaTh MPOM3BOIHYIO [UIS HCCIENOBaHUS (YHKIMHA Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHATh PE3yNbTaThl UCCIEIOBAHUS
K IIOCTPOCHUIO TpaduKOB
44 Vcnonb30BaTh MPOU3BOJHYIO JUISI HAXO0XKJICHHS HAMITYYIIEro perieHus
B IIPUKJIA/IHBIX, B TOM YHCJIE€ CONMAITBHO-YKOHOMHUYECKUX, 3a1auax
45 OmnepupoBaTh MOHATHSIMHU: IEPBOOOpa3HAas W HMHTErpall; MOHUMATh
' reOMEeTPUUECKUH U (HU3NYECKHI CMBICI HHTErpaja
46 Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (YHKUUH, BBIYUCIATH
' uHTerpain no gopmysne Hototona — Jleitbuuia
47 Pemrats mpukIiiagHbIe 331241, B TOM YHCIIE COIIMATBLHO-D)KOHOMHYECKOTO

n (I)I/I?»I/I‘ICCKOFO XapaKkTepa, CpCACTBAMU MATEMATUYICCKOT'O aHAJIN3a




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon
1 Hucna 1 BIYUCICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, TPOLIEHTHI,
OeckOHEYHbIE  MepuoAuYeckue  Ipodu. ApudmMeruyeckue Omepauuu ¢
11 panroHaTBFHBIMU YHCIIAMH, TPE0Opa30BaHUsl YUCIOBBIX BhIpakeHUil. [Ipumenenne
Ipobeil v MPOLEHTOB Ul PElICHUs MPUKIAJAHBIX 33/1a4 U3 Pa3IUYHbBIX OTpaciei
3HaHUH U PEaJbHOM KU3HU
JelictBuTenpbHble  4yMclia.  PalMOHAJIbHBIE W HUPPALMOHAIBHBIE  YHCIA.
1.2 Apudmerndeckue orepanud ¢ ACHCTBUTEIbHBIMH uuciaamMu. [IpulOnxéHHbIC
BBIUUCIICHUSI, TTPaBHUJIa OKPYTIICHHS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCIICHHUH
Crenenp ¢ nensiM mokasarenem. CtanmaptHas GopMa 3amucu JIEHCTBUTEIBHOTO
1.3 yrcna. Mcnonb3oBanue noaxosiieid (opMbl 3alucy 1eHCTBUTENbHBIX YHCEN JUIS
peleH s MPaKTHYECKUX 3334 U MPECTaBICHHS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypaJIbHOU cTeneHu. J[eficTBus ¢ apudMeTHIeCKUMHU
KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHHYC M TaHT€HC 4YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTE€HC YHCIOBOT0 apryMeHTa
2 YpaBHEHHs U HEPABEHCTBA
2.1 ToxmecTBa U TOXIECTBEHHBIC MPE0Opa30OBaHUS
29 [Ipeobpa3zoBanue TPUTOHOMETPHUYECKHIX BBIPAXKCHHI. OcHoBHbIE
TPUTOHOMETpHUYECKUE (POPMYIIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meron
WHTEPBAIOB
2.4 Pemrenue nenpix U 1poOHO-pAIIIOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiiMOHaNBHBIX YPaBHEHUN U HEPAaBEHCTB
2.6 Pemennie TpUroHOMETpHUUECKUX ypaBHEHUIN
27 [IpumeHeHne ypaBHEHUI W HEPABEHCTB K PEHICHUIO MAaTEMaTHYECKUX 3a/1ad U
3aJ]a4d U3 pa3IMUHBIX 00JacTell HAyKU M peabHON JKU3HU
3 OyHKIMH U TpaduKH
31 Oyukuus, cnocoObl 3aganus ¢yHkuu. ['papuk QyHkuuu. BzanMHo oOpaTHbie
byHKIIUHU
39 OOnacte ompeneneHUss U MHOXECTBO 3HaueHMH ¢yHkuuu. Hymu QyHKIum.
[TpomexyTKH 3HAKOMOCTOSTHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
33 CrenenHast GyHKIWS C HaTypaJbHBIM M IEJBIM TOKazareneM. EE cBoiicTBa m
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEeHH
34 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAETICHUE TPUTOHOMETPUYECKUX (PYHKIIUI
YHCIIOBOTO apryMeHTa
4 Hadaia MmaTemMaTiaeckoro aHaimsa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3a/laHUs IMoOcienoBaTelbHOCTeH. MOHOTOHHBIE

IIOCICJ0OBATCIBHOCTHU




ApudmeTrnueckas M TeoMeTpuUyecKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIECH T€OMETPUUYECKOM

4.2 nporpeccun. PopMmyiia CIOXKHBIX IPOLEHTOB. Vcronb30BaHHE MPOrpPEecCHH AJIs
pelLIeHNs peallbHbIX 3a]a4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKA
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHHE TEeOpeTHKO-MHOMXKECTBEHHOIO ammapara Uil ONHCAHUS PpealIbHbIX
MPOIIECCOB U SIBJICHUM, IPU PEIICHUH 3a]1a4 U3 APYTHX YIEOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Hucna 1 BBIYUCICHUS
11 HarypanbHble u nensie yncia. [Ipu3Haky JeIMMOCTH HEbIX YUCel
1.2 CreneHb ¢ pallMOHAIBHBIM ITOKa3arenaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecATHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI
2 YpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAKEHHIA, COACPIKAIIHX JIOTAPU(MBI
29 [IpeoOpa3oBaHue BbIpaXKEHUN, COAECPIKAIIUX CTENECHH C PAl[MOHAIBHBIM
[I0Ka3aTeieM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenabHble ypaBHEHUS! M1 HEPABEHCTBA
2.5 Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA
26 Cucremsl JII/IHf)f/iHI:IX ypaBHeIinxn?L Pemrenne npuknagHbIX 3a4ad € IOMOIIBIO
CHCTEMBI JINHEHHBIX ypaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHU 1 HEPABEHCTB
28 [IpumeHeHne ypaBHEHUWH, CUCTEM M HEPAaBEHCTB K PEIICHHUI0 MaTeMaTHYECKHX
3aJa4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKu M peabHON >KU3HU
3 OyHKIMH U TpaduKH
Oynkius. Ilepuonuueckne QyHkiuu. IIpoMexyTKd MOHOTOHHOCTH (DYHKIMH.
3.1 MakcuMymbl 1 MUHHMYyMbl (pyHKUMU. Haumbosblllee M HauMeHbllee 3Hau€HUE
(GYHKIMU Ha TPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 IToka3zarenbHas u JorapudmMuyeckas GyHKIIMU, X CBOMCTBA U TpaduKH
3.4 Hcnonb3oBanue rpagukoB GyHKIUHN U1 pelIeHHs] ypaBHEHUH U TMHEHHBIX CUCTEM
UcnonwszoBanne rpadukoB (QyHKIUN IS KCCIAEAOBAHUS TPOILIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbhIe BO3HUKAIOT IMPHU PEIICHUH 3aJad W3 JAPYIHX YueOHBIX
MIPEIMETOB U pEaIbHOM KU3HU
4 Havana marematuueckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo1 HHTEPBAIOB JIJIsl pEeLICHHs] HEPaBEHCTB
4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii u GU3NUECKU CMBICI TPOU3BOIHOM
43 [Tpou3BosHbIE 3MEMEHTApHBIX (QYHKUUH. POpMYyNbl HAXOXKIEHHUS MPOU3BOIHON
CYMMBI, TIPOU3BEICHUS U YaCTHOTO (DYHKIIUH




[IpuMeHeHne TPOM3BOMHONM K HCCICAOBaHHIO (PYHKIIMA HAa MOHOTOHHOCTh M

4.4 sKCcTpeMyMbl. HaxoxeHue HanboIbIero ¥ HAaMMEHBIIETO 3HaUYeHUsT PYHKIIUU Ha
OTpe3Ke
[Ipumenenne mNPOU3BOMHOM 11 HAXOXKIEHUS HAWIYYIIEro pElIeHUs B

4.5 NPUKIAAHBIX 3a/adax, [ ONpPENENICHUS CKOPOCTH IIpoLecca, 3aJaHHOIo
hopmymoit miu rpagukom

4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HbIX

47 HHuterpai, ero reomeTpuueckuii U GU3MUECKUil CMBICI. BhIYucIeHre nHTerpaa mo

dopmyne Hetotona — JleitOnua




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOMH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOII 00pa30BaTe/ILHOI MPOrPaMMBbI CpeIHero
001ero ooOpazoBaHus

Bragenne meronamMu J0Ka3aTenbCTB, aIrOPUTMAMHU pELICHUs 3a]ad;
yMmeHue (popMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE,
aKkcHMOMa, TeopeMa, CJIEACTBUE, CBOWCTBO, MPU3HAK, J0KA3aTEIbCTBO,
PaBHOCHUJIbHBIE (bopMyIHUpOBKH; MIPUMEHSTD UxX; yYMEHHE
¢bopMynupoBatb 00paTHOE U TMPOTHUBOIIOJIOKHOE YTBEP)KICHUE,
IPUBOJUTL TPUMEPHl W KOHTPIOPUMEPHI, HCIIOJIB30BATH METO]
MaTeMaTUYeCKOW UHAYKIINH; ITPOBOJUTD JI0KA3aTEIIbHBIE PACCYKICHUS
IpU pPELIEHUH 3a/a4y, OLEHUBATh JIOTUYECKYIO IPABHIBHOCTD
pacCyXJIeHUi; yMEHHE OIEepUpOBaThb MOHATHUSAMU: MHOXKECTBO,
MIOJIMHO>KECTBO, OIEpalMi HaJ MHOKECTBaAaMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar JJig ONHCAHMUS  pealbHBIX
IIPOLIECCOB U SIBJIEHUM U NpPU pElICHUHU 3ajad, B TOM YHUCIIE U3 JIPYruX
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HbBII
rpad, AepeBo, LUKI, Tpad HaA IUIOCKOCTH; YMEHHE 3alaBaThb U
OIMMCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH
pelIeHnH 3a1a4

YMeHue onepupoBaTh MOHATHUAMU: HATYpaIbHOE YMCIIO, LIEJIOE YUCIIO,
CTEIeHb C LEJIBIM IT0Ka3aTesieM, KOpeHb HaTypaibHOM CTENIEHH, CTEIIEHb
C palUOHaJIbHBIM IIOKAa3aTelIeM, CTENEHb C JEHCTBUTENIbHBIM
nokaszaTeseM, JorapuM ducia, CHHYC, KOCHHYC U TaHI'€HC
MIPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOIYNI0, PAalMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE  YUCJIO, MHOXECTBa  HATypalbHBIX,  LEJbIX,
paloOHaIbHBIX, JIEHCTBUTENIBHBIX YHCEJ; YMEHHE HCIOJIb30BaTh
MPU3HAKK JIETUMOCTH, HAaUMEHBIINHM OO JeTUTenh U HauMEHbIIIee
oOuiee KpaTHOe, adroput™ EBKiNAa npu penieHuy 3ajad; 3HaKOMCTBO
C pa3IMYHBIMM NO3ULHOHHBIMM CHUCTEMAMM CUMCICHHS; YMEHHE
BBITIOJIHATH BBIYMCIIEHHWE 3HAaYEHUH U MpeoOpa3oBaHusl BhIPAXKEHUH €O
CTENEeHsAMH U Jorapudmamu, npeodbpa3zoBaHus ApoOHO-PALMOHATBHBIX
BBIPAKEHUI; YMEHUE ONEpUPOBATH MOHATUSAMH: IOCIEI0BATENbHOCTD,
apupMeTHyeckass ~ Iporpeccusi,  IeOMeTpHuYecKas  Iporpeccus,
OECKOHEYHO YyOBbIBaIOL[asi TE€OMETpUYECKass MpOrpeccusi; yMeHHe
3a/aBaTh  IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE€ C IOMOILBIO
PEKYppEeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUpOBaThb  MOHATUSAMHU:
KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4ucia, popma 3alucu KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TPUTOHOMETpUYECKas U anreOpamveckas); yMeETb
MPOU3BOJIUTH apu(MeTndeckue IeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
OPUBOAMTH  TNPHUMEPHl  HCHOJB30BAaHMUS  KOMIUIEKCHBIX  YHCET;
ONEpUpPOBaTh IMOHATUSAMH: Martpuna 2x2 u 3X3, onpeaenuTelb
MaTpHIIbl, TEOMETPUYECKHUI CMBICII ONPEACTUTEINS

VYMmenune OIICPHUPOBATH MOHATHAMU: pallUOHAJIBHBEIC, UPPALIUMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHEIC, J'IOl“apI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYCCKUC
YpaBHCHHUA W HEPABCHCTBA, HX CHCTCMbI, YMCHHC OICPpHUPOBATH




MOHATHUSIMH: TOXKIECTBO, TOXK/IECTBEHHOE Mpeo0pa3oBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUN M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHE pElIaTh YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBbl C IApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHUSI MAaTEMATUUECKUX
3a/la4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peallbHOM JKU3HU

YMeHue onepupoBarh MOHATHAMH: (DYHKUHSA, 4YETHOCTH (YHKIUH,
MEPUOUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
GyHKIUH, SKCTpEeMyM (YHKIMH, HauOoIblllee U HaUMEHbIIIee 3HAYCHHUS
(GyHKIMM Ha TPOMEXKYTKE, HEmpepbiBHAS (DYHKIMS, ACHMIITOTHI
rpaduka ¢GyHKOUU, TepBas W BTOpas NOpPOU3BOJAHAS (PyHKUHUH,
reOMETPUUYECKUN U (PU3HUYECKUIN CMBICI MPOU3BOAHOM, TIEpBOOOpa3Hasi,
onpeAenéHHbId HMHTErpall; YMEHHE HaXOJuUTh AacCUMMOTOTHI Tpaduka
(GyHKINW; yMEHHE BBIYMCIATH MPOU3BOAHBIC CYMMBI, IIPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIIHMI, HAXOUTh ypaBHEHUE KacaTeIbHOU
K rpaduky QyHKIMH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FIEMEHTAPHBIX
GyHKIUH; yMEeHHE HCIOJIb30BaTh MPOU3BOJIHYIO JUISI MCCIIEIOBAHUS
(GbyHKIMH, HAXOIUTh HAMOOJBINE U HAMMEHBIINE 3HAYCHUS (PYHKITHIA,
CTpOUTH TIpaUKM MHOTOUYJICHOB C HCIOJb30BAaHHWEM armapara
MaTeMaTHYECKOr0 aHAIN3a; IPUMEHITh IPOU3BOAHYIO I HAX 0K ACHUS
HaWJIy4yllero pEeLIeHUs B MPUKIATHBIX, B TOM YHUCIE COLUAIBHO-
HKOHOMHYECKUX M (PU3MYECKHX 3a/1a4aX; HAXOAUTh IUIOMIATN U 00BEMBI
¢buryp ¢ IOMOIIbIO UHTETrpaja; MIPUBOAUTH IPUMEPHl MATEMAaTUYECKOTO
MOJICIIMPOBAHUS C TOMOIIBIO AU PepeHIINATBHBIX YPaBHEHUI

YMeHne onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
¢GyHKUMA, KOMIO3ULUs GYHKUMHN, TUHEeHAas QyHKLUSA, KBagpaTUYHAas
¢yHKIMS, — paluoHadbHass — (PyHKUMSA, ~ CTENEHHas  (YHKIMS,
TPUTOHOMETpUUYECKHe (YHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKIMM, TOKa3aTenbHas M Jorapudmuueckas QYHKIUH; YMEHHE
CTPOUTH I'padUKU U3YyYEHHBIX (DYHKIHM, BBIMOJHATH IpeoOpa3oBaHUs
rpaduKoB (YHKIMMI, UCIIOIB30BaTh rpaQUKU JUIsl U3yYEHUS IPOLIECCOB
U 3aBHCHMOCTEH, IIpU PELICHUHN 3a/1a4 U3 JPYTuX y4eOHBIX MPEeIMETOB
U 3aJa4 U3 pealibHOM JKMU3HM; BbIpakaTh (HOpMYyJIaMHU 3aBHCHUMOCTH
MEX]y BEIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U Tpaduku GyHKIMHA 11s
pelleHrs ypaBHEHH, HEPaBEHCTB U 3a/1a4 ¢ MapamMeTpaMu; U300paxkaThb
Ha KOOPJIMHATHOW IUIOCKOCTH MHOXECTBA PpEIIEHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI 110 YCIIOBUIO 3a/1a4d, UCCIIEI0BATH IOJy4YEHHOE PELICHUE U
OLICHUBATh MPaBAONOIO0HOCTh PE3yNbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTYyallMd HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHMEM alapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHune ornepupoBaTh TOHATHSMHU: CpefaHee apu(pMETHUYECKOE,
MearaHa, HauboJblllee ¥ HaNMEHbIIee 3HAYCHUS, pa3Max, AUCIepCHs,




CTaHJAPTHOE OTKJIOHEHHME YHUCIOBOrO Ha0Opa; yMEHHE W3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAINIO, TPEACTABICHHYI0 B TabmuIax, Ha
auarpammax, rpaukax, oTpakarollyro CBOWCTBA peallbHbIX IIPOLECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TaOIHI WU
JuarpamM; HCCIENOBaTh CTAaTUCTUYECKUE JaHHbBIE, B TOM 4YHCIE C
NpUMEHEHHEM TpauyecKuxX METONOB U DJICKTPOHHBIX CPENCTB;
rpadM4ecKyd HCCIIE0BaTh COBMECTHbIE HAOIIOAEHUS C IOMOILBIO
JarpaMM pacCEeUBAHMS U JIMHEWHON perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYaWHBIA OIBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4ailHOro COOBITHS; YMEHHME BBIYMCIATDH
BEPOSITHOCTh C HCIOJB30BaHUEM TpapUUECKHUX METOJIOB; MPUMEHSThH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThI U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: Ciy4dalHas BEJIMYMHA, PACIPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Usl peleHus 3a/1a4; 3HAaKOMCTBO C ITOHATHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YUCIO COYETAHWM, YHUCIIO
MepecTaHoBOK; OMHOM HbIOoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCcyXICHUs Ul pellieHMs 3a/1a4; OLEHUBATh BEPOSATHOCTH
peaIbHbIX  COOBITUH; COCTaBJISITb  BEPOATHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyIbTAT

YMeHue onepupoBaTh TNOHATHUSAMHU: TOYKA, IMpsiMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA YyINA, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIUECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYIIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSAMBIMH, YTOJI MEXKIY HMPSIMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMHU, PAcCTOSHUE MEXIY IUIOCKOCTSAMH; YMEHHE MCIIOIb30BaTh
NpU pEeLIeHUH 3a/ad H3y4yeHHble (DaKThl U TEOPEMbl IUIAHUMETPHH;
YMEHHUE OLICHMBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C IMOMOIIbI0 I'€OMETPUYECKUX TMOHATUH U
BEJIMYHH, PEIIaTh CBSI3aHHbIE C HUMU MPAaKTUYECKUE 3a7a4n
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YMeHue onepupoBaTh NOHATUSAMU: IUIOIMAAL (GUTYpBI, 00bEM QUTYDBI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,
Ky0, Mapaijenenures,, NpusMa, nupamuaa, Gurypa u HOBEPXHOCTh
BpallleHHsl, LWIMHIP, KOHYC, 1ap, cdepa, miomanb chepsl, mionaib
MOBEPXHOCTH NMHUpPAMUAbI, TPU3MBI, KOHYyca, IIMIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TNapajulelenunesia, TUpaMubl, IPU3Mbl, LIUIUHAPA,
KOHYyca, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHHUS] KOHYCa U LIUIUHAPA,
NapajuleJIbHbIE OCHM WM OCHOBAHUIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaromascs cepbl, HUIMHIPA, KOHYCAa; YMEHHE CTPOMTh CEYEHUE
MHOTOTpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH
BpAllleHUs, UX CEUEHHUs, B TOM YHUCJIE C MOMOIIBI0 3JIEKTPOHHBIX
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CPEACTB; yMEHHE MPHUMEHATh CBONCTBA TIE€OMETPUYECKHUX (Uryp,
CaMOCTOSITENTFHO (HOPMYITUPOBATh OINpPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUTATh THUIOTE3bl O CBOMCTBAX M IPU3HAKAX TI'EOMETPHUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccuukanuoo (GUryp 1o pas3auyHbBIM - [IPU3HAKAM, BBIIOJIHSTH
HE00XOAUMBIE JTOTIOJTHUTEIIbHBIE TOCTPOCHUS

YMeHue omnepupoBaTh MOHATHSAMHM: JABW)KEHHE B IIPOCTPAHCTBE,
napajJiesIbHbIA IEPEeHOC, CHMMETPHS Ha INIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue NOA00Ms, MONOO0HBIE (UTYpHI;, YMEHHE
pacrio3HaBaTh paBHbIC U IOJOOHBIE (PUIYPBI, B TOM YHCJE B IPUPOJE,
HCKYCCTBE, apXUTEKTypE; MCIIOIb30BaTh I'€OMETPUUECKUE OTHOLIEHUS
IIpU pEIIEeHUM 3a/1a4; HAXOAUTh N€OMETPUYECKHE BEIMYUHBI (JJIHHA,
yroj, miom@anb, o0bEM) MpH peIIeHHH 3a1ad U3 APYrHX Y4eOHBIX
IIPEIMETOB U U3 PEATIbHOM KU3HU; YMEHUE BBIUUCIIATh T€OMETPUYECKHE
BEJIMYUHBI (JIJIMHA, YroJi, IUIOHIaAb, 00BEM, TUIONIAAh MOBEPXHOCTH),
UCHOJb3ys M3y4eHHbIe (HOPMYJbl U METOJbl, B TOM YHCJE: IUIOIIA/Ib
MIOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IWIMHAPA, TUIOMAb CHEpHI;
00bEM Ky0a, IpsAMOYTrOJIbHOIO Mapajuieienunena, TMpaMubl, IPU3MBL,
LWINHApPA, KOHYyCa, IIapa; YMEHHWE HaXOAWUTh OTHOIIEHHUE OOBEMOB
OoI00HBIX QUTYp
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YMeHue OIICPUPOBATDH INOHATHUAMMU: IpsAMOYTOJIbHaA CHUCTEMaA
KOOpAuHAaT, BCKTOP, KOOPAWNHATBI TOUKHU, KOOPAUWHATBI BEKTOPA, CyMMa
BCKTOPOB, IMPOU3BCACHHUC BCKTOPA HA YHCJIO, PA3JIOKCHHUEC BCKTOpPA I10
63.3I/ICY, CKaJIApHOC IMPOU3BCACHUC, BCKTOPHOC IMPOMU3BCIACHUC, YI'OJ
MCKAY BCKTOpaMH; YMCHUEC HUCIIOJIB30BAaTh BGKTOpHBIﬁ u
KOOpIII/IHaTHBII\/JI MCTOA MJIA PCIICHUA ICOMCTPHYCCKUX 3aJad M 3aJaqd
APpyrux y‘{e6HBIX npeaMETOB
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YMeHue BbIOMpaTh NOAXOAALIMM METOA JANs pelleHHs 3ajjauu;
IIOHUMAaHHE 3HAYMMOCTH MAaTeMaTUKA B M3YYEHHM NPHUPOJHBIX U
OOIIIECTBEHHBIX MpPOLECCOB M SIBJIEHUI; yMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTHMKH B MCKYCCTBE, YMEHHE IIPUBOJIMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHUPOBOM
MaTeMaTHYECKOW HayKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Kon
1 UYucna 1 BBIYUCIICHUS
1.1 Hatypanbuble u nensie yncina. [I[pu3Haku 1eIMMOCTH LENbIX YHCes
12 Pannonaneupie 4yncna. OOBIKHOBEHHbIE U JECATUYHBIE JApOOH, TPOLIECHTHI,
0eCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpCHB HaTypaJbHOH creneHu. [leiicTBus ¢ apupMeTHIECCKUMH
KOPHSIMHU HAaTypajlbHOU CTEEHH
14 Crenenp c¢ wnenbiM mokaszareneM. CTeneHb € palMOHAIBHBIM ITOKA3aTeIeM.
CBoiicTBa CTENEHU
15 CuHyCc, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpaAJIbHBIC JIOTAPH(PMBI
JleiicTBUTENbHBIC YHUCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnmkEéHHbIe BBIYUCIICHNUS, IPaBUJIa OKPYTIICHHUS, MPUKHU]IKA U OL[EHKa
pe3yJbTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BEIpaKESHUI
1.9 KomriekcHbie yncna
2 YpaBHEHHs U HEPABEHCTBA
2.1 Lenble 1 TpoOHO-pallMOHATbHBIC YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKIE YPAaBHEHHS
2.5 [enble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U IOTapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUHN U HEPABEHCTB
2.10 VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMEeTPaMu
2.11 Marpuia cucteMsl JMHEHHBIX ypaBHEeHHH. Onpenenurens MaTpUIbl
3 OyHKIMH U TpaduKH
31 OyHk1us, crnocods! 3aaanus ¢yHkuuu. I'padux QyHkuuu. B3zaumao oOpaTHbIE
dbyakuun. YErHbie 1 Heu€THBIe QyHKINU. [lepruoanyeckue GyHkImu
OO6nacTh ompeneneHus: U MHOXeCTBO 3HadeHWi GyHkuumu. Hymu dynkuumm.
39 IIpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIHH.
MaxkcumymMBbl 1 MUHHMYMBI (QyHKIUW. HanOospiiee W HauMeHbIlee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHass ¢yHKIMS C HaTypaJbHBIM M LEJbIM TOKazareneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.5 [TokazarenpHas u norapudmuueckas GyHKINU, X CBOMCTBA U TpadUKH




Touku paspeiBa. AcuMnToTel TpadukoB Qynkmuit. CpoiicTBa (QyHKIHH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
3.8 Apudmerndeckas ¥ reoMeTpudeckas nporpeccuu. opmysa CI0KHbBIX IPOLIEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN
[Ipumenenne NpoW3BOAHON K HCCIENOBAHUIO (PYHKUIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxxeHue HanboIbIlero ¥ HAMMEHBIIETO 3HaYeHUS (DYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepany HaJ MHOKecTBaMu. [{narpammbl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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