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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma y4eOHOro Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHAIH3a»
6a3zoBoro ypoBHs st oOyuaromuxcsi 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpenHEero oomero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHHM, MPEABSIBIIEMbIX K MaTeMaTH4YeCKOMY 0Opa3oBaHUIO, U
TPagUIMiA POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMmbl 00€CIIEUMBACT OBIAJCHHE
KIIFOYEBBIMU KOMIIETEHLMSMHU, COCTABIISIONIMMU OCHOBY JUIsl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
00pa3oBaHus, EIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO M IIO3HABATEILHOTO pPAa3BHTHUS
JUYHOCTH 00YYaroIIuXCsl.

HOEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SBIAETCS OJHUM M3 Hauboiiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, TOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIIEYHBAET
UHCTPYMEHTAJIbHYIO0 0a3y A M3Y4YeHHs BCEX E€CTECTBEHHO-HAyYHBIX KypCOB, a C ApYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpAaKTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEOO0XOIMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca yJaiiecs OBJIaZIeBal0OT YHHBEPCAILHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KOTOpas (hOpMyJIUPYET CBOU AOCTHIKEHHsI B MaTeMaTH4ecKoi opme.

Kypc anreOpbl 1 Havam MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY ISl YCIIEITHOTO
OBJIQJICHUSl 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMITBIOTEPHBIX TE€XHOJOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX B MOBCETHEBHOH >KM3HU. B Toxe
BpEeMsI OBJIQJICHUE aOCTPAKTHBIMH W JIOTUYECKHA CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKIEHHS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abCcTparupoBaHWE W aHAJOrHio, (OpMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hayall MaTeMaTU4ecKOro
aHaM3a B CTapIIeH IIKOJIE yYalluecs MOJYYaroT HOBBIH ONBIT PEHICHUS MPHUKIATHBIX 3ajad,
CaMOCTOSITEJILHOTO ~ TIOCTPOCHUS ~MaTeMaTHYeCKHMX MOJeJed pealbHbIX CHUTyauuil u
UHTEPIpPETAlNK  TIONYYEHHBIX PEIICHHWH, 3HAKOMATCS C TPUMEpaMU  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MNpPUPOJe, HAyKE U B HCKYCCTBE, C BBIJAIOUIMMUCA MaTeMaTUYeCKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3HauMTENbHBIM BOCHHMTATENbHBIM MOTEHLHMAIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocoOCTBYIOUINI (OPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHUS,
Tak M 4epe3 cHenuduky ydeOHOH [eATeNbHOCTH, TpeOylomel CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TIPOJOJDKUATEIBHOW KOHIEHTPAlMd BHUMAaHHWS H  OTBETCTBEHHOCTH 32
MOJYYEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydueHHs anreOpe W HadalaM MaTeMaTHYEeCKOTO aHAM3a JISKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHusl.

CrpykTypa Kypca «Anredpa u Hadajga MaTeMaTHYECKOT0 aHAIIN3a) BKIIFOUAET CIIEIYIOIINe
coJiepKaTelbHO-METOAUYeCKue JUHUU: «YHucna W BblUMCIEHUS», «DYyHKUUU U TpaduKm»,
«YpaBHEHHUSI U HepaBeHCTBa», «Hauama MaTeMaTndeckoro aHaimm3a», «MHOXKECTBA M JIOTHKAY.
Bce ocHOBHBIE cojepKaTelbHO-METOIMYECKUE JIMHUM H3y4YaroTcsl Ha MPOTSDKEHUH JBYX JIET
o0yueHMs B cTapllei LIKOJe, eCTECTBEHHO AONOJHSS JIpyr Apyra U MOCTENEHHO HacChIAsCh
HOBBIMM TEMaMH M pa3aenamu. JIaHHBIH Kypc SBJISETCS HMHTETPATHBHBIM, IOCKOJBKY
o0bemuHAET B cebe coaepkaHWE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: aiuredpa,
TPUTOHOMETPHSL, MAaTEMAaTHUECKUI aHaIN3, TEOPHS MHOXKECTB U Ap. [Io Mepe Toro kak yyamuecs
OBJIa/IEBalOT BCE Oojiee IIMPOKUM MAaTEMaTHUYECKUM allaparoM, y HHUX [OCIEeI0BAaTEIbHO
dopMHpyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHUYECKYI0 MOENb pealbHOMH
CUTYyalluM, NPUMEHATh 3HAHUs, MOIy4YEeHHbIE B Kypce «AnreOpa M Hayaja MaTeMaTUYECKOIO
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aHau3a», A PEIICHUS CaMOCTOSITEIbHO CQOPMYJIMPOBAHHOW MaTeMaTHUYECKOW 3ajauu, a
3aTeM MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTar.

CopepxarenpHO-MeTONMYECKAsT  JIMHMA — «Yuenma W BBIUMCICHMSD — 3aBEpIIAET
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOM 1IKoJe. B crapmiell mkosne ocoboe BHUMaHME yaemseTcs (OpMHUPOBAHUIO MPOYHBIX
BBIYUCIUTEIFHBIX HABBIKOB, BKJIIOYAIOUIMX B Cce0S MCIOJB30BAHUE DPA3TUYHBIX (HOpM 3amucu
JEUCTBUTEIIBHOTO YHCJIA, YMEHUE PpAalUOHAJIBHO BBIIOJHATH JEHCTBUSA C HUMH, Je1aTb
IPUKUAKY, OLEHMBaThb pe3yapTaT. OOydaromuecs IMOJIy4alOT HaBbIKM IPUOIMKEHHBIX
BBIUUCIICHUH, BBINOJIHEHHUs] JEMCTBUM C 4YMCIaMM, 3alUCAHHBIMH B CTaHAAPTHOM Qopme,
MCII0JIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKEHUM.

JIluHusa «YpaBHEHHs M HEPaBEHCTBAa» PEAIM3YeTCsl Ha MPOTSHDKEHUM BCEro oOyuyeHMs B
CTapuiel IIKoJie, IOCKOJIbKY B KaXJOM pas3zesie IMporpamMMmbl IMPEAYCMOTPEHO pELIEHUE
COOTBETCTBYOIIMX 337au. OOyuaromuecs OBIaIeBal0T pa3IMuYHbIMU METO/IaMU PEIIEHUS LEbIX,
palMOHATIbHBIX, UPPALIMOHATILHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHHH, HEPABEHCTB U UX cucteM. [losydeHHbIE yMEHMS NCIIOIB3YIOTCS IIPU UCCIEIOBAHUN
(GyHKIMI C IOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAJHBIX 3a/7ad U 3aJa4y Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUN (yHKUuU. JlaHHas coleprkaTeiabHas JIMHUS BKJIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHHME YMEHHUH BBINOIHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
LENIbIX, PAalMOHAIbHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKCHHH, a TaKkKe
BBIPQXECHUM, COJEpKalMX cTeneHu U jorapudmsl. brnarogaps usyudeHuro anreOpanyueckoro
MaTepHala IpoUCXOIUT JallbHeiee pa3BUTHE allTOPUTMUYECKOr0 U aOCTPAKTHOI'O MBIIUICHUS
ydamuxcs, (pOPMHUPYIOTCS HABBIKH JCAYKTUBHBIX DPACCYKACHUH, PabOTBI C CHMBOJIbHBIMU
(dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI I PEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenbHo-MeToanyeckass auHUS «DyHKIMU W rpaduKu» TECHO NepervieTaeTcs ¢
JpPYTMMH JIMHUSMH Kypca, TOCKOJBbKY B KakOM-TO CMBICIE 3aJaéT IOCJIEN0BATEIbHOCTD
u3yueHus MmaTtepuana. V3ydeHwe CTEneHHOH, TOKa3aTeNbHOM, JIorapuPMuYeckoil u
TPUTOHOMETPUUYECKUX (DYHKIMI, MX CBOHCTB M TpaMKOB, MCIOJIb30BaHME (QYHKUUH JUIs
pelieHns 3ajad U3 APYrux Y4eOHbIX IMPEeIMETOB M pealbHOM KU3HU TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIN30M, TaK M C pellleHHeM ypaBHEHUN M HepaBeHCTB. [Ipu aToM Gosnbiioe
BHUMaHue ynensercss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJIaMH 3aBUCHUMOCTH MEXIY
pasIMYHBIMM  BEJIMYMHAMM, HCCIIEOBaTh NOJIY4YEHHblE (YHKIUH, CTPOUTh WX TpaduKH.
Matepuan 53TOH coaepKaTeIbHOM JIMHUM HalleJleH Ha pa3BUTHE YMEHUI U HaBBIKOB,
NO3BOJISIOIIMX ~ BBIpaXKaTh 3aBUCHUMOCTH MEXJy BEIHYMHAMH B  pazauuHoi  (opme:
QHAINTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHume crnocoOGCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMIO M KOHKpETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nnHusA «Havyana mMaTeMaTnueckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
paclIMpUTh KPYT Kak MaTeMaTU4YeCKUX, TaK M MPUKIAIHBIX 337a4, JOCTYIHbBIX 00yYaroumMcsl, y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH I'paduKu (QYyHKIMHA, ONPEAesITh UX
HauOOoJIbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IIoM@Aaau GuUuryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEHMs mpoueccoB. JlaHHas coaeprkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)KHOCTH ITOCTPOCHHMsS MAaTEMATHYECKUX MOJEICH pPEANbHBIX CHTyallMi, HaXO)KICHUS
HAaWIy4lllero peuleHHsl B NPUKIATHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHMYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opManbHO-JIOTUYECKOT0 UM KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH DPAaCHO3HABATH
IPOSIBIIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHHKE M HcKyccTBe. OOydaromyecs y3HaIOT O
BBIIAIOIIMXCSl PE3yJIbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHUs MaTEMaTHKM Kak HayKH, U HX
aBTOpax.



CopepxarenbHO-MeTOANYECKasE TUHUS «MHOXeCTBa U JIOTMKa» B OCHOBHOM IOCBSIIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeOpEeTUKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BEChH
KypcC LIKOJIbHONW MaTEeMaTHKU U IpeiaraloT Haubosiee YHUBEPCAIbHBIN SI3bIK, 00bEIUHSAIOIIUI
BCE paszeibl MaTeMAaTUKM U €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HblEe MAaTEMaTUYECKUE
TUCIUIUIMHBL B eAuHoe 1enoe. [losToMy BaKHO 1aTh BO3MOXHOCTh HIKOJBHUKY MOHMMATH
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKHM M HCIOJb30BAaTh €ro s
BBIPAXXEHUS CBOUX MBICIICH.

B kypce «AnreOpa n Hadana MaTeMaTUYECKOTO aHAIN3a» MPHCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHUYECKOT0 MOJIEIUPOBAHUS, KOTOpPHIE MPU3BAHBI CPOPMUPOBATH HABBIKM MOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAaHUS 3TUX MOJIENICH C MOMOIIBIO anmnapaTa aireopsl u
MaTeMaTUYeCKOT0 aHajlu3a M MHTEPHpPETAluu TOJYyYEHHBIX pe3yJbTaToB. Takue 3amaHus
BIJIETEHbl B KaXXIbl M3 Pa3AeOB IPOrpaMMbl, IOCKOJIBKY BEChb MaTepual Kypca IIMPOKO
WCIIONIB3YETCS Ui pelleHus MPUKIaIHbIX 3a1ad. [Ipu perennn peaabHbIX MPAKTHUYECKUX 3a/1a4
yyaligecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCs, HMCIOJIb30BaTh aHAJOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MpoOieMy.
JesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPEUICHUs TNPHUKIATHBIX 3a7ad OpraHU3yeTcsl B
mpolecce U3yueHus BCEX TEM Kypca « Anredpa v Havyaja MaTeMaTHYeCKOro aHaIn3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydyeOHOM MJ1aHe Ha U3y4eHHe Kypca anreOpbl 1 Hayall MaTeMaTHYeCKOTo aHalln3a Ha 6a30BOM
ypoBHE oTBoaUTCs 2 "aca B Henento B 10 kmacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a iBa
roja o0yuenust — 170 gacos.

COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia ¥ BbIYHMCIECHUSA

Pannonansuelie uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue ApoOu. ApupmMeruyeckue oOmnepaluud € PalMOHAJIBHBIMM  YHCIIaMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. IlpumeHenue apoOeil M NPOLEHTOB JJs pELICHUs
MIPUKJIIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIEH 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHble yKcha. PanyoHanbHBIE W MppalMOHaNbHBIE uyucia. Apudmernueckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHuciaMu. [IpulnmkEéHHbIe BHIYMCIEHUS, TIPaBUIa OKPYTJICHUS,
IIPUKUAKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenens ¢ menbiM mokasarenem. CtangapTHas ¢opMa 3amucH JIEUCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue mnoaxofsmedl (GopMbl 3amucH  JIEHCTBUTENBHBIX YHCEN I pPELICHUs
MPAKTUYECKUX 3a7[a4 U MPECTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHOW crTeneHu. JlelcTBus ¢ apudmMeTHyecKuMu
KOPHSIMH HaTypajJbHOW CTETIEHH.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCIIOBOTO apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE IPEOOPA30BAHHUS.

[IpeoOpa3oBanue TPUTOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHYECKUE
(bopMyIIBI.

VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, peunieHue HepaBeHCTBa. Meton
MHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pemienue nppanyoHaabHbIX YPaBHEHUN U HEPABEHCTB.



Pelienne TpUroHOMETPUYECKUX YPaBHEHUH.

[IpuMmeHeHrEe ypaBHEHUM M HEPABEHCTB K PELIEHUI0 MATEMaTHYECKUX 337ad U 3ajad U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HU.

DOyHKUUH U rPpadpuKu

Oynkus, crocoObl 3ananus Gyskiuu. ['paduk ynkiuu. Bzaumuo odparabie GyHKITHH.

Ob6nacTp ompeneneHuss © MHOXeCTBO 3HaueHu ¢pynkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSAHCTBA. UETHDBIE 1 HEUETHDBIE (PYHKITHH.

Crenennast GpyHKIMS C HATypalbHBIM M IENBIM TMOKa3zarenem. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpadUK KOPHS 1-0i CTETICHHU.

TpuroHomeTpuyeckass OKpPYKHOCTb, OMNpPEICICHHE TPUTOHOMETPUUYECKUX  (DyHKIMIA
YHUCJIOBOr0 ApPryMEHTA.

Hauyana mareMaTHyecKoro aHajaimusa

[TocnenoBarenbHOCTH,  CIMOCOOBI  3afjaHHsl  MOCJeqoBaTeIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObiBaroImas
reomerpuueckasi nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH T€OMETPHUECKONW IMPOTPECCHH.
®opmyra CIOXKHBIX IPOLEHTOB. Mcrnosb30BaHuEe MpOrpeccuu Uil pelIeHHs] pealbHBIX 3aJad
IPUKIIATHOTO XapaKTepa.

MHo:KecTBa M JIOTHKA

MHoxecTBO, omnepanuu Haja MHOKecTBamH. [{uarpammbl Ditniepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisi ONMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUMW, MpU
pelIeHuN 3a/1a4 U3 IPYruX Y4eOHbBIX MPEeIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yucsia v BbIYUCICHUSA

Harypanbnbie u nensie yncna. [Ipu3Haku AETMMOCTH LETbIX YHCEIT.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEICHH.

Jlorapudm yucina. JlecaTnuHble U HATypaJbHbIE JOrapu(MBbI.

YpaBHeHHUs! M HEPABEHCTBA

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHH C PAllMOHAIIBHBIM IIOKA3aTEIeM.

[TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[TokxazarenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA.

CucreMbl TUMHENHBIX ypaBHEHMH. PemieHue NpukiIaaHbIX 3a1ad C MOMOIIBIO CHUCTEMBI
JIMHENHBIX YPAaBHEHUMN.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.

[IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHYeCKHUX 3ajad u
3a[a4 U3 Pa3NUYHbIX 00JacTel HAyKU U pealbHON JKHU3HU.

DyHKIUHN U TPaQUKH

Oynkuus. [lepuonnveckue  QyHkumu. [IpomMeXyTkM MOHOTOHHOCTH  (YHKIIMH.
Makcumymbl 1 MUHUMYMBI GyHKIUU. HauOonbliee u HauMeHbliee 3HaueHUEe (YyHKUIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

[Toka3zarenbHas u norapudmMuueckas GyHKIIMU, KX CBOHCTBA U Tpa(UKH.

Hcnonp3oBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHUH U JIMHEWHBIX CUCTEM.

Hcnonw3oBanue rpadukoB (yHKIUN JUIsi UCCIEAOBAHUS TPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.



Havaja maTeMaTH4YeCKOro aHaJIu3a

HenpepsiBable pyHKnu. MeTo HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBoanas pyuknuu. ['eomeTpuueckuii 1 GU3MUECKUN CMBICT TIPOU3BOTHOM.

[Tpou3BosHBIE AiIeMEHTAPHBIX (QYHKIHA. DOPMYIIbI HAXO0XKIAECHUS MPOU3BOAHON CYMMBI,
IPOU3BEACHUS M YACTHOTO (DYHKIIUH.

[TpuMeHeHne MPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
HaxosxneHne HanOobIIero 1 HAMMEHbIIEro 3Ha4eHUs! (YHKLIUU Ha OTpE3Ke.

[IpuMmeHeHrEe TNPOU3BOMHOM I HAXOXACHHUS HAWIY4IIEro PEUIeHHs B IPHUKIAIHBIX
3ajjayax, sl ONpeAeseHUsl CKOPOCTH Ipoliecca, 3aJaHHOro popMyioi UK rpaukoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HEIX.

Wuterpan, ero reoMerpudyeckuid M (Qu3nueckuil cMbicia. Bbrumcienue uHTErpaga Imo
dbopmyne Hetorona—JleliOnumna.

IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHoro npeamera «MaTemaTtuka» JOJDKHO oOecredMBaTh JOCTHXKEHHE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUs CICAYIONIMX JUYHOCTHBIX, METalPEJIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTrpamMMmbl yueOHOro mpenmera «MaTemaTukay
XapaKTEePU3yIOTCS:

I'paxknancKOe BOCIIUTaHUE:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMMU OO0ydYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro OOIIECTBA, MPEJICTABICHUEM O MaTeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIEHUH, NpOLEAyp TpakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJEICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHHUEM.

ITaTproTHuecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUICKON Ipa’kJaHCKOM MIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOALIEMY POCCHUHMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHXKCHHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K MCIOJb30BAHUID ITHUX
JOCTHO)KEHUH B IPYyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCITUTAHHUSL:

OCO3HAaHMEM JyXOBHBIX LIEHHOCTEH pOCCHICKOro Hapoaa; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOTI'O0 CO3HAHMS, 3THYECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTHKCHUN HAyKU U JIEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAaJa B IIOCTPOEHUE
YCTOMYHUBOTO OyIyIIero.

DCTEeTU4ECKOE BOCIIUTAHUE:

JCTETUYECKHM  OTHOLIEHWEM K  MHpPY, BKIIOYAas  O3CTETUKY  MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyX ACHUH; BOCIPHUMMYHBOCTHIO K
MaTE€MaTUYECKUM aCTEKTaM Pa3IndHbIX BUJOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHKE:

c(OpMUPOBAHHOCTBIO YMEHHUS NPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOTO U 0€30mMacHOro oOpa3a >KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3710POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03JOPOBUTEIILHON
JEATEIBbHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K DPAa3IUYHBIM
cdepam mpohecCHOHATBEHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHUSIMH,
YMEHHEM COBeplIaTh OCO3HAHHBII BBHIOOP Oyayleil mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIC IIJIaHbI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa30BaHHIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHWHM BCEW JKHM3HM;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELIEHUHU IPAKTUUECKUX 3a/1a4 MaTEeMAaTUYECKOM HaIllpaBI€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYyJIbTYpHl, NMOHMMAHHEM BIUSHUS COIMAIBHO-
SKOHOMHMYECKUX TIPOIIECCOB Ha COCTOSHUE NPUPOJHOM W COLMAIBHOW Cpelbl, OCO3HAHHWEM
r00aNbHOTO  XapakTepa OKOJOTMYECKHMX IpoOJieM; OpHEHTaluued Ha  NpPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHus 3a7iad B 00JIacTU OKPY’KaloUleil cpelpl, MIaHUPOBaHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN JJIs1 OKPYXKAIOIIEH Cpeibl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOW HAyKU Kak cdepbl
YeJIOBEYECKON JESTEIIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTUS LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHKH M MaTeMaTU4YeCKOW KyJIbTYpOW KaK CpPEJACTBOM MO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATh IPOEKTHYIO M  HCCIIEJOBATEIbCKYIO JIEATEIbHOCTh
WHAUBUAYAIBHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOSHHS MPOrpaMMbl yueOHOro npenmMeTa «MaremaTuka»
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OelicmEUAMU,
VHUBEPCANLHBIMU — KOMMYHUKAMUBHBIMU — OeliCEUAMY,  YHUBEPCATbHLIMU — pe2yIsmUeHbIMU
oelicmseusmu.

1) Vuusepcanvuvie nosnagamenshuie oetlicmaus, obecneyusaiom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).

ba3oBrle mornueckme qeMCTBHUS:

® BBIBIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUSIMH; (HOPMYIHUPOBATH OMpEENICHUs TOHATH;
YCTaHABIIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIsl 00001eHus
U CpaBHEHHUs, KPUTEPUU MPOBOJMMOI0 aHAIN3a,

e BOCIPUHHUMATH, (POPMYIUpPOBaTH U MPEOOPa30BBIBATH CYXKIEHHS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIE;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUH B (haKTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUSX; IpeliaraTb KPUTEPUHU ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTebCTBA MaTEMaTHUYECKUX YTBEPKACHUM (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;

e BHIOMpaTh CMoco0 pemnieHUs y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEICHHBIX
KPUTEPHUEB).

bazoBble nccnenoBaTenbCKue qENCTBUSA:

® UCHOJB30BATh  BONPOCHl  KAaK  HCCIEAOBATENBCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIupOBaTh BOIMPOCH], (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, yCTaHABINBATh
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HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHE;

® [POBOJUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA HSKCHEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBeKTa, SBIICHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 0ObEKTaMH, SBJICHUSIMU, IPOLIECCAMU;

® CaMOCTOATENbHO (OpMynHpoBaTh OO0OOIIEHHS W  BBIBOJBI IO  pe3yjbTaTaMm
NPOBEAIEHHOTO HAOIIOCHHS, UCCIIEAOBAaHUS, OLEHUBATH JIOCTOBEPHOCTh MOJIYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTATh MPEITOIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nuadopmanueii:

® BBIBIATH AePUIUTHI WH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BOMPOC U
JUTSL pEeUICHUs 3a71auu;

e BpIOMpaTh HWHPOPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAJIH3UPOBATbH,
CUCTEeMATHU3UPOBATh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
NPECTaBIICHHUS;

® CTPYKTYpPHpOBaTh HWH(POPMALMUIO, TPEACTABIATH €€ B pa3iuyHbIX (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIEHUBaTh HAAEKHOCTh HH(MOPMALMU IO CAMOCTOATEIHHO CHOPMYIHMPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBIE OeliCmBUs, 00ecneyusarom chopmuposaHHocms

COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.

OO61eHue:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSMHU H IEISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
HOJy4YEeHHBIH pe3ysbTar;

e B X0Je 00CYX/IeHHs 3aj[aBaTh BOIPOCHI MO CYILECTBY 00CYKJaeMOM TeMbI, TPOOIEMBI,
pemaemMoi  3aja4yd, BBICKAa3bIBaTh HJIEW, HAIlCJICHHBIE Ha TIOUCK PEUICHUS;
COIIOCTABJISATh CBOM CYXACHUS C CYXICHMSIMU JAPYTMX YYacTHUKOB JIMAJIOra,
0oOHapy»XUBaTh pa3IMyuue U CXOJCTBO MO3MIIMIL; B KOPPEKTHOH hopMe popMyarpoBaTh
pasHOIJIacHsl, CBOU BO3PAKEHHUS;

® [IPEICTABIATH PE3yJbTAaThl PEIICHHs 3a/lauM, SKCIIEPUMEHTA, UCCIIEJOBAHUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUIEHHUS € Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

e TIOHMMAaTh M WCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHONW W WHAWBUAYAIBHOW pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/ay; NpPUHUMATh Ielb COBMECTHOM JeATEeNbHOCTH,
IUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOH pabOTHI, pacmlpeneisTb BHIBI PadoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh IPOLECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JIOJIEH;

® y4acTBOBAaTh B IPYNIOBBIX Ppopmax padboThl (00CykaAeHUS, OOMEH MHEHHI, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl W KOOPAUHUPOBATH CBOHU
JNENCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OLICHUBATh KaueCTBO CBOETO BKJIaJa B 00U
IPOAYKT 110 KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuugarom Gopmuposarue cmovliCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3zanus:



COCTaBJIAThH IUIaH, AITOPUTM pEIICHHs 33/a4d, BHIOMpAaTh CIIOCO0 pemIeHHs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUAHTHI PEIICHHH C yYETOM HOBOM HH(pOPMAIIHH.

CaMOKOHTpOJIb:

e BJAJCTh HAaBbIKAMHM I[IO3HABATENBHOM pE(PIEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JCCTBUH M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaToOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIiecca M pe3yibTaTa PElIeHUs MaTeMaTHYeCKON
3a7aui;

® I[PEABUACTb TPYAHOCTH, KOTOPBIE MOI'YyT BOZHUKHYTH IIPHU PELICHUU 3a4a4d, BHOCUTH
KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX, HAalJIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBSACHATH IPUYUHBI
JOCTHKCHUSI WJIM HEJIOCTYDKEHHS PE3YJbTaTOB JESATEIbHOCTH, HAXOJUTh OIIHMOKY,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOTO Kypca «Anredpa U Hayajla MaTeMaTUYECKOro aHajiu3a» Ha YpPOBHE
CpeaHero oomiero oopa3oBaHus JODKHO 00ECIICUYMBATh JOCTHIKCHHE CICIYIONUX MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yucja ¥ BBIYUCIEHHUSA

OnepupoBaTh HNOHATUSMM: PALMOHAIBHOE U JICMCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs U
JeCATUYHAsSL APOOB, IPOIICHTEHI.

BeimonHATe  apudmerndyeckue OINEpalud ¢ PalUOHAIBHBIMU M JI€HCTBUTENBHBIMU
YHCIIAMH.

BeimonHATe NpuOMMKEHHBIE BBIYMCICHUS, HCIONB3Ysl INpaBWiIa OKPYIJIEHUs, JeNaTh
NPUKHJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHHN.

OnepupoBaTh HOHATHAMM: CTENIEHb C LEJbIM TOKa3aTesleM; cTaHaapTHas (Gopma 3amnucu
NEMCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOW CTETEHH; MCIIOJIb30BaTh MOAXOJSIIYI0 (hOopMy
3aMyCcH JIeHCTBUTENBHBIX YMCEN JIJIs peIIeHHs! MPaKTHUECKUX 3ajay U MPEICTaBICHUS JaHHbIX.

OnepupoBaTh TMOHATHSMHU: CHHYC, KOCHHYC ¥ TaHTE€HC TIPOM3BOJBHOTO  YIJIa;
UCIIOJIb30BaTh 3aMCh MPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHHUsI M HEPABEHCTBA

OnepupoBaTh MOHATHIMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJIOE, pallMOHAIBHOE,
UppaIroHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YpaBHEHHE,

Bomonsaate  npeoOpa3oBaHUs  TPUTOHOMETPUUYECKMX — BBIPAKEHHMM W pemiaTth
TPUTOHOMETPHUYECKHE YPaBHEHHUSI.

BoImonsaTe npeobpazoBaHus LETbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pemaTh OCHOBHBIE THITHI IIENIBIX, PAIIHOHALHBIX U UPPAMOHATIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

[TpuMeHATH ypaBHEHHUS U HEPAaBEHCTBA Ul PELICHUS MaTeMaTHYECKUX 3a/ad U 3a7ay u3
Pa3IMYHBIX 00J1aCTEl HAYKU U PEATbHON KU3HH.

MogenupoBaTh peaibHbIE CHUTYalldd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHHS, HEPABEHCTBA IO YCJIOBUIO 3a/layd, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM 4 rpadpuKu

OnepupoBaTh MOHATUAMH: (QYHKLHS, CIIOCOOBI 3a1aHus (PYHKIUH, 001aCTh ONpeaeIeHUs
Y MHOKECTBO 3HaYeHUH QyHKINH, TpapuK QPYHKIIUU, B3AUMHO 00paTHBIE (QyHKIIUH.



OnepupoBaTh MOHATUSAMHU: UYETHOCTH M HEUYETHOCTh (QYHKUUHU, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku QyHKIUN 1)1 pEIICHUsT ypaBHCHUH.

Crpouth U ynuTaTh rpauKu JTUHEHHOW (YHKIMM, KBAJPATHUYHOW (DYHKIIMH, CTETIEHHOMN
(GYHKIUH C LIeIbIM TOKA3aTEeJIEM.

Hcnonw3oBare rpaduku QyHKIUN I MCCIEIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH TpU
pellleHnn 3aJa4 U3 APYruxX Y4eOHBIX MPEIMETOB U PeajbHOM XKU3HU; BBIpaXKaTh (opMyliaMu
3aBUCUMOCTHU MEX]ly BETMYMHAMM.

Hayana maTemMaTH4ecKkoro aHajaimsa

OmnepupoBaTh MOHATUSAMH: IOCIEA0BATEIBLHOCTD, apu(METHUECKass U T'€OMETPHUYECKas
IIPOTPECCHH.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBIBAIOIIasi TEOMETpUYECKas POTPECCHsi, CyMMa
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON MTPOrPEeCCU.

3a1aBaTh NOCJIEI0BATENIBHOCTH Pa3IMYHBIMU CIIOCOOaMU.

Hcnonb3oBaTh CBOMCTBA IMOCIIEIOBATEIBHOCTEN M MPOTPECCUM ISl PEIICHUS] PEeaIbHbIX
3a/1a4 MPUKJIAJAHOTO XapakTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, ONIE€pPAIK HaJl MHOXKECTBaAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JUisl ONMCaHUs PEaIbHBIX MPOLECCOB
U SIBJICHUM, IPU PEILIEHUH 3a7a4 U3 APYTUX YUEOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENEICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIIbCTBO.

11 KUIIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MNOHATHSIMM: HaTypalbHOE, LEJI0€ 4YHUCIO; MCIONb30BaTh MpPHU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, PA3JI0KEHUE YUCIIa HA IIPOCTBIE MHOXKHUTENN JJIs PELIEHUS 3aad.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [T0OKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIorapu(M YUCIIa, TeCATUYHBIEC U HATypaJibHbIE JIOTapU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpuMeHsTh CcBOICTBa CTemeHUM s MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
MOHATUSAMM: TIOKA3aTeJIbHOE YPABHEHHWE W HEPABEHCTBO;, pEIIaTb OCHOBHBIC  THIIBI
MIOKAa3aTeNIbHBIX YPABHEHUI U HEPABEHCTB.

BoeimonHsATe mpeoOpa3oBaHus BBIPAKEHUHM, COJEpKalIMX Jorapudmsl; OMepupoBaTh
HNOHATUAMM: JIOTapu(MUUYECKOe YpaBHEHHE W HEPABEHCTBO; peUIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUH U HEPABEHCTB.

Haxoauts penienust npocTelmnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATUSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUHN U €€ PEIICHHE; UCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH AJIS PELIEHUS PAKTUYECKUX 3a/1a4.

HaxonuTte pemenns npocTeNmnX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MonenvpoBaTh peaibHble CHTyallud Ha S3bIKe anreOpbl, COCTaBJISATh BBIPAKEHMUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aa4M, UCCIIEI0BATh [IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM amnapaTa ainreopsl.

DOyHKUUH U rpaduKu

OnepupoBaTh MNOHATUAMM: IEpUOAMYECKas (QYHKLIHUSA, NPOMEXYTKH MOHOTOHHOCTH
(GYHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIllee M HAaUMEHbIee 3Ha4eHUs (DYyHKIMHU Ha
IPOMEKYTKE; UCIOIb30BATh UX JJIsl UCCIIE0OBAHUS (DYHKIUH, 3aJaHHOH rpa)uKoM.
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OnepupoBaTh  MOHATHSAMH:  TpadWKW  TIOKA3aTENbHOW,  JIOTAQpU(PMUYECKOH |
TPUTOHOMETPHUYECKUX (PYHKIHI; n300pakaTh UX HA KOOPIAUHATHOM IUIOCKOCTH U HMCIOJIB30BATh
JUIsl PEILICHUs] yPAaBHEHUN U HEPABEHCTB.

N300paxxaTh Ha KOOPAWHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BAaTh UX Ul PEIICHUS CUCTEMBI JINHEHHBIX YPaBHEHUM.

Hcnonb3oBate Tpapuku (QyHKUMH A7 HCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH W3
JpyTUX y4eOHbIX AUCLUIUINH.

Havyana maTeMaTH4ecKOro aHajimu3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHas  (QyHKUUS;  [POU3BOAHAsA  (PyHKUUM,
UCIIOJIb30BaTh T€OMETPUYECKHUI U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl pEILICHUS 3a/1a4.

HaxonuTh IpOM3BOJAHBIE 3JE€MEHTApHBIX (YHKLIMH, BBIYUCIATH I[POU3BOJIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO Ui HCCIeOBaHMS (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTATHI UCCIEAOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO [UISl HAXOXKJIEHUS HAWIYYILEro PElICHHs B IIPUKIAIHBIX, B
TOM YHCJIE COLIUAIIBHO-ODKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Hask U HHTErpai; MOHUMAThb NEOMETPUYECKUHA U
(bu3nyecKuil CMbICI UHTErpaa.

HaxonuThk nepBooOpa3Hble 3JI€MEHTapHBIX (DYHKIHI; BBIYMCIATH MHTErpal 1o (opmyie
Herorona—Jleitbnumna.

Pemate npuknaaHele 3aa4y, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOIO U (PU3UYECKOTIO
Xapakrepa, CpeCTBaMH MATEMATUYECKOT0 aHAJIN3A.
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TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
n/n NMPOrpaMMsbl Bcero Konrpoaeurie  Ipaxrnieckue o0pa3oBare/ibHbIe
padoThI padoTsI pecypenI
1 iggﬁe;;:;ﬁ?f zlzlig;mlg:u?mﬂanbﬂme 14 1 Brbmorexa LIOK
: https://m.edsoo.ru/1568aba3
YpPaBHEHUS U HEPABEHCTBA
) Oynknyn U rpaduku. CTeneHs ¢ HeIbIM 6 Bubmmoreka [JOK
MOKa3aTeneM https://m.edsoo.ru/1568aba3
3 ApudmMeTnyeckuii KOpeHb N—OH CTEICHU. 18 1 Bubmuorexa [JOK
WpparmoHaapHbIe YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 ﬁ)?ggggﬁﬂpnn Tpuronomerpuueckue 22 1 bubmmorexa [IOK
' https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTeabHOCTH U MIPOrPECCUU 5 bubmmorexa [IOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNEe, CUCTEMATH3AIINS 3 1 bubmuoreka LIOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 0
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11 KJIACC

KoanuecTBO 4yacoB JJ1eKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM K I (undposbie)
n/n MPOrpaMMbl Bcero OGI{TI)OJILHLIe I%aKTquCK"e o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
| A 12 | Bu6morexa LIOK
YHIHHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHUS U HCPABCHCTBA
> I S 2 Bunorexa LIOK
P yp https:/m.edsoo.ru/f1 L c4afd
HEPaBEHCTBA
, | T gy : 1 B LOK
p 1P ™ https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
N Bu6nmoreka IJOK
4 IIpouzBoanas. IIpuMeHeHne Npou3BOIHON 24 1 https://m.edsoo.ru/fl 1cdafd
5 WuTerpan u ero npuMeHeHUS 9 bubmorexa HOK
p p https://m.edsoo.ru/f11c4afd
N Bubnuoreka [IOK
6 Crctemst ypasnenmit 12 ! https://m.edsoo.ru/f11c4afd
7 HarypanbHble 1 1ie/ble Yucia 6 buGnorexa LIOK
yp 1 https://m.edsoo.ru/f11c4afd
] IToBTOpeHwue, 0000IIeHNEe, CHCTEMATH3AITHS 18 > Bu6nuoreka IJOK
3HAHUNA https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
N KoaunyecTBo 4yacoB Jlara DJIeKTPOHHbIe U POBbIE
w/n Tema ypoka Beero Kontpoabnbie | IIpakTuyeckue wayenus o0pa3oBaTeJbHbIe
padoThI padoThI pecypchl
1 MHOXECTBO, OTIEpalliy HaJ MHOYKECTBAMH. 1 bubmoreka [{OK
Huarpammel Diinepa—Benna https://m.edsoo.ru/746d5dce
, | Pememmae wen Obumonemen | B LOK
A FIPODH, TPOH ’ https://m.edsoo.ru/be888093
OEeCKOHEYHBIE MePUOJUIECKUE APOOH
3 Ae? Hﬁﬁiﬁiﬁﬁiﬁﬁgﬁﬂﬁ Ceo6 a30BaHUsA 1 bubamorera LHOK
pall 1AM, Ipeodp https://m.edsoo.ru/4d7{95fe
YHCIIOBBIX BBIPAYKECHUI
4 pomern mpvaamas s s pammrs |1 Bumtorera LIOK
p ? [pHIian Aan 1S past https://m.edsoo.ru/44dd1046
oTpaciieii 3HaHWI U peabHOM KU3HU
5 Helf’IEz“}?;; I;I[HGI:/H);[J}I); 61‘:11:11)1(/1 31_;1)(;1;6;: ozﬁ;};ﬁmx 1 bubmorexa HOK
P 1 TPHICTA At M3 P https://m.eds00.ru/d99d8c¢74
oTpaclieil 3HaHWH U peabHOH KU3HU
6 JewcTBuTenbHbIC Ynciaa. ParmoHnanpHbIe 1 1 butmmoreka [IOK
WppalroHaIbHbIC YHCIIA https://m.edsoo.ru/2f36a36f
7 ApudmeTryeckue orepanyu ¢ 1 bubanoreka [HOK
JIENCTBUTEILHBIMI YHCIIAMU https://m.edsoo.ru/a97a12d9
y | Sosmtemememcens g | B LOK
Py » MPHKHIKA M Ol https://m.edsoo.ru/cb723tbd
pe3yIbTaTa BRIYHCICHHHA
9 ToxmecTBa U TOXXKIECTBEHHBIE 1 Bbubnmnorexa [JOK
peoOpa3oBaHus https://m.edsoo.ru/3a23acl5
10 YpaBHeHUe, KOPEHb YPaBHEHUS 1 buGnuorexa IIOK
p » KOPEHE ¥p https://m.edsoo.ru/11ac68be
11 HepagreHnctBo, pernieHne HepaBeHCTBA 1 bubsmorexa [TOK
P P P https://m.edsoo.ru/50bdf26d
12 MeTto MHTEpBAJIOB 1 Bbubimoreka [IOK
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https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
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Pemrenune 1ienpIx v IpoOHO-paITHOHATBHBIX

https://m.edsoo.ru/775£5d99
bubmmoreka [JOK

13 ypaBHEHUH U HEPABEHCTB https://m.edsoo.ru/6ec7al07
1+ pamonamimn.  sefeTTebaX ancen, u6miorera LIOK
" https://m.edsoo.ru/1914a389
ParonanbpHble ypaBHEHUSI M HEPAaBECHCTB
15 @OyHKIHA, CTIOCOOBI 3a1aHusl (PYHKINH. bubmmoreka [HOK
B3anMHO oOpaTHBIE HYHKINN https://m.edsoo.ru/226eeabf
16 mowecte smasen dyma Hymt buGmnorera LIOK
https://m.edsoo.ru/763e75¢ee
¢yskuuu. [IpoMexyTKkH 3HAKOMOCTOSIHCTBA
N i Bbubanoreka [JOK
17 Hernie u neuCribie pynium https://m.edsoo.ru/ff4564ad
R Buores 10K
. https://m.edsoo.ru/66446d3e
JeHCTBUTEIBHOTO YHCIIA
HcnonszoBanue moaxosmien opMeI
19 3aUCH JEUCTBUTEIBHBIX YUCEN I bubmunorexa LIOK
pelieHns MPaKTHYECKUX 3a/1a4 U https://m.edsoo.ru/6eadc6fl
MPEICTABICHUS JaHHBIX
20 CrenenHast QyHKIMS C HATYpaJIbHBIM U bu6imoreka [IOK
1enpIM nokaszaresneM. E€ cBolicTBa u rpaduk https://m.edsoo.ru/325a047
1 ApudmeTnueckuii KOpeHb HaTypaIbHON bu6imoreka [IOK
CTETICHH https://m.edsoo.ru/d82c36d4
2 ApudmMeTryeckuii KOpeHb HATypaITbHOM bubanoreka [HOK
CTETIeHH https://m.edsoo.ru/fe7fc4db
23 CaoiicTBa apu(hMETHUECKOTO KOPHS bubnuotexa [JOK
HATYpaJIbHOW CTETICHH https://m.eds00.ru/d0f0b260
24 CBoiicTBa apu(pMETHUECKOTO KOPHS bubmuoreka [IOK
HaTypaJbHOU CTEIICHH https://m.edso00.ru/c3389865
25 CBolicTBa apupMETHIECKOTO KOPHS bubnmnoreka [HOK
HaTypaJbHOU CTEIICHH https://m.edsoo.ru/444c4b9c
26 JeiicTBusl ¢ apUPMETHIECKUMH KOPHSIMH N— Bbub6immoreka [IOK

OU CTEIIEHU

https://m.edsoo.ru/54b815¢5
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https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
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HeiicTBusl ¢ apUPMETHIECKUMH KOPHSIMH N—

butmmoreka [IOK

27 Oli CTereHH https://m.edsoo.ru/83105a0e
23 HeiicTBusl ¢ apUPMETHIECKUMH KOPHSIMH N— Bu6mmoreka LIOK
Oli CTeIIeHH https://m.edsoo.ru/2ablc7bc
29 HeiicTBusl ¢ apUPMETHIECKUMH KOPHSIMH N— Bu6mmoreka LIOK
Oli CTeIIeHH https://m.edsoo.ru/eacb053c
30 JleficTBUA ¢ apu(PMETHICCKUMH KOPHIMH N— bubmoreka [JOK
Oli CTeIIeHH https://m.edsoo.ru/8aSadas1
31 Pemenwne nppaimoHanbHBIX YpaBHEHUH U bubmmoreka [JOK
HEPaBEHCTB https://m.edso00.ru/69106ae7
3 Pemenwne nppaimoHanbHBIX YpaBHEHUH U bubamnoreka [HOK
HEPaBEHCTB https://m.edsoo.ru/9362fea9
33 Pemienne nppanoHaNbHBIX YPaBHEHUN U Bu6mmoreka [IOK
HEPaBEHCTB https://m.eds00.ru/78d9b391
34 Pemienne nuppanoHaNbHBIX YPaBHEHUN U Bu6mmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/de7ca33e
35 Pemienne nppaloHaNbHBIX YPaBHEHUN U Bu6mmoreka [IOK
HEpPaBCHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa 1 rpaduK KOpHS N-Oi CTENeHN Eggg:l;l/(r)g.eelilasi(.)nlf/eb%c 503
37 CoiicTBa 1 TpaduK KOpHS N-Oi CTENeHN bubmorexa [IOK
https://m.edsoo.ru/5f29b9b5
KonTponbHas pabota o Teme
38 "ApudMeTHyecKuii KOPEHb N—OH CTENEeHH. bubanoreka LIOK
UpparnmonansHple ypaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHcTBa"
39 CrHyc, KOCUHYC M TAaHT'€HC YHCIOBOTO bu6imoreka [IOK
aprymeHTa https://m.edsoo.ru/5{605ed0
40 CuHyC, KOCUHYC U TAaHT'€HC YUCJIOBOI'O bubnmnoreka [HOK
aprymeHra https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCHHYC U apKTaHTE€HC bu6mmotexa [IOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKCUHYC, apKKOCHHYC U apKTaHTE€HC bu6mmotexa [IOK

YHCJIOBOr'0O aprymeHTa

https://m.edsoo.ru/f1{f9220
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https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
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https://m.edsoo.ru/de7ca33e
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TpuroHnomerpudeckast OKpyKHOCTb,

bubmmoreka [JOK

43 ONPCACTEHHE TPUTOHOMETPHHCCIX https://m.edso0o.ru/6df195a0
(yHKUIUH YHCIOBOrO apryMeHTa
4 omporeronme mmronoverpmcory BuGorera LIOK
. https://m.edsoo.ru/6b61c578
(YHKUIUH YUCIIOBOTO apryMeHTa
45 OcHOBHBIE TPUTOHOMETPUIECKHE (OPMYITBI bubamorera LHOK
https://m.edsoo.ru/6ed2b3ba
46 OcHOBHBIE TPUTOHOMETPUIECKHE (DOPMYITBI buGamorera LHOK
https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUECKUE (HOPMYITBI bubmmorexa [IOK
https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPHTOHOMETPUUECKUE (HOPMYITBI bubmorexa [IOK
https://m.edsoo.ru/12d1413c
49 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX bubmmoreka [HOK
BBIpa)KEHHUH https://m.edsoo.ru/e248c5fc
50 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX bubmmoreka [HOK
BBIpa)KEHHUH https://m.edsoo.ru/09basb3d
51 [IpeobpazoBaHue TPUrOHOMETPUIECKUX bubanoreka [IOK
BBIpa)KEHHUH https://m.edsoo.ru/1f4655da
5> [IpeobpazoBaHue TPUTOHOMETPUIECKUX bubanoreka [HOK
BBIPKSHHHA https://m.edso00.ru/76¢e9958
53 [IpeobpazoBaHue TPUrOHOMETPUIECKUX bubanoreka [HOK
BBIpKEHHA https://m.edsoo.ru/8fa598b5
54 Pemrenne TpUroHOMETpUYECKUX YPABHEHUI bubmorexa [IOK
https://m.edsoo.ru/6baefe19
55 Pemrenne TpUroHOMETpUYECKUX YPABHEHUI bubmorexa [IOK
https://m.edsoo.ru/al{8d141
56 Pemenne TpuroHOMETpHUECKNX YpaBHEHUI bubmorexa [IOK
https://m.edsoo.ru/65a0f2d0
57 Pemenne TpuroHOMETpHUECKNX YpaBHEHUI bubmmorexa [IOK
https://m.edsoo.ru/0d8a770d
N bubmuoreka [IOK
58 Pemenne TpuroHOMeTpHUECKUX YpaBHEHUI

https://m.edsoo.ru/cec28774
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butmmoreka [IOK

59 Pemenne TpuroHOMeTpHYECKUX YpaBHEHUH 1 https://m.edsoo.ru/ebeec650
o | St no o Oz 1 B LOK
Tp p PMYJIBI. " https://m.edsoo.ru/ae44acdc
Tpuronomerpudeckre ypaBHEHU
KonTponbHas padora o teme "dopmybt
61 TPUTOHOMETPUU. TPUTOHOMETPUYECKHE 1 Bu6mmoreka LIOK
ypaBHeHus"/Bcepoccuiickas mpoBepOYHas https://m.edsoo0.ru/b46a8228
paborta
62 Urorosas koHTponbHAs padboTa / 1 Bu6mmoreka [IOK
Bcepoccutiickas mpoBepodyHas paboTa https://m.edsoo.ru/188bbfbc
R G —— | Bubmorera LIOK
yp P https://m.edsoo.ru/33e6629¢
ananuza 10 xacca
Apudmernyeckas ¥ reoMeTpuIecKas
64 nporpeccuu. Mcnonas3oBaHue Iporpeccuu 1 Bu6mmoreka [IOK
JUTS PETIeHUs peATbHBIX 337249 IPUKIATHOTO https://m.eds00.ru/d3666918
XapaxTepa
5 | Do fomwemma e | Bunonss LOK
pborp N y N https://m.edsoo.ru/1cbf72bl
yOBIBAOIIEH T€OMETPHYECKOH MTPOTPECCUH
66 dopmyra CIOKHBIX ITPOLIEHTOB 1 bubmorexa TOK
https://m.edsoo.ru/538{c437
butmmoreka [IOK
67 Popmya CIIOKHBIX IPOLCHTOB 1 https://m.edsoo.ru/c2627eca
G — | Bumiorera LIOK
https://m.edso00.ru/49f1b827
ananuza 10 ximacca
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME

18



https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KJIACC

KoauyecTBO 4acos

DJIeKTPOHHbIe U (POBbIE

Ne Tema ypoka K I HAara o0pa3oBaTebHbIE
/i Yp Beero OHTPOJIbHbIE PaKTHYeCKHUe u3ydenust P
padoThI padoThI pecypchbl
1 CreneHb ¢ parMoHaIbHBIM MTOKA3aTEeIeM 1 bubamorera LOK
batt https://m.eds00.ru/a52939b3
2 CBoiicTBa cTENEeHU 1 bubmorexa HOK
https://m.edsoo.ru/ff601408
3 [IpeoOpazoBaHue BRIPAKEHH, COMIEPIKAIIAX 1 bubmmoreka [HOK
paIMOHAIBHBIC CTEIICHH https://m.edso0.ru/3d87e¢248
4 [IpeobpazoBaHue BEIpaKeHUH, COMICPKALIAX 1 Bu6mmoreka [IOK
paIMOHAIBHBIC CTEIICHH https://m.edso00.ru/343c6b64
5 [IpeobOpazoBaHue BEIpaKeHUH, COMIEPKALIAX 1 Bu6mmoreka [IOK
paIMOHAIBHBIC CTEIICHH https://m.edso0.ru/4064d354
6 ITokazarenbHble YpaBHEHUS U HEPABEHCTBA 1 buGamorera LHOK
yp p https://m.edsoo.ru/be76320c
7 ITokazarenbHble YpaBHEHUS! U HEPABEHCTBA 1 bubmorexa LHOK
M p https://m.edso00.ru/3d408009
8 ITokazarenbHble YpaBHEHUS U HEPABEHCTBA 1 bubamorexa LHOK
yp P https://m.edsoo.ru/bd5ff0ec
9 ITokazatenbHbIE YpaBHEHUS U HEPABEHCTBA 1 bubmmorexa HOK
yp P https://m.edsoo.ru/cebf10c6
10 ITokazatenbpHbIE YpaBHEHHUS U HEPABEHCTBA 1 bubmorexa HOK
yp P https://m.edso0.ru/536de727
11 [NokazarenbHas QpyHKIHS, €€ CBOWCTBA U 1 bubanoreka [HOK
rpaduk https://m.edso0.ru/85bc8132
Kontponbhas pabora o teme "Ctenens ¢
12 paLMOHAIBHBIM [OKA3aTENEM. 1 1 bubnmnoreka [HOK
[lokazarenbHas Gpynkuus. [lokazaTenbHble https://m.edsoo.ru/58e8e22
YpaBHEHHUS U HEpaBEeHCTBA"
bu6mmoreka IJOK
13 Jlorapudpm tmena ! https://m.edsoo.ru/3¢3230d4
14 JecsaTuuHble ¥ HATypaJIbHBIE JIOTapU(PMBbI 1 Bbubimoreka [IOK
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https://m.edsoo.ru/1ea72162

15 [Ipeobpa3zoBaHne BEIPAKEHUH, COMIEPIKAITAX bubmoreka [JOK

JorapuQmMbl https://m.edsoo.ru/da48154c¢
16 [IpeoOpazoBaHue BEIpaKeHUH, COCPKALINX Bu6mmoreka LIOK

JorapuQmMbl https://m.edsoo.ru/4beff03b
17 [IpeoOpazoBaHue BEIpaKeHUH, COCPKALINX Bu6mmoreka LIOK

JoTapruhMbI https://m.edsoo.ru/fe189f2d
18 [IpeoOpazoBaHue BEIpaKeHUH, COACPKALINX Bu6mmoreka LIOK

JoTapruMBI https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckue ypaBHeHUS U bubamnoreka [HOK

HEepaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHeHUS U bubamnoreka [HOK

HEpaBeHCTBA https://m.edsoo.ru/712ac2d9
1 Jlorapudmuueckue ypaBHEHUS U Bbubanoreka [JOK

HEPaBCHCTBA https://m.edsoo.ru/9e3{4bc9
2 Jlorapudmuueckue ypaBHEHUS U bubanoreka [HOK

HEpaBeHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmuueckas GpyHkus, e€ CBOHCTBA U bubanoreka [HOK

rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas GpyHkuus, €€ cBoCTBa U bu6imoreka [IOK

rpaduk https://m.eds00.ru/9d102051
25 Tpuronomerpuieckne HyHKIHH, UX bu6immoreka [IOK

CBOWCTBa U rpaduKu https://m.edsoo.ru/beeff646
2% Tpuronomerpuieckue (HyHKIHH, UX bu6imoreka [IOK

CBOWCTBa U rpaduKu https://m.edsoo.ru/d2e4601b
27 TpuroHomerpuueckue QyHKINH, UX bubanoreka [HOK

CBOWCTBa U rpaduKu https://m.edsoo.ru/ba9da96d
78 TpuroHomerpuueckue GyHKIINH, UX bu6mmotexa [IOK

CBOHCTBa U rpaduku https://m.edsoo.ru/24ab3c53
29 [IpuMeps! TPUrOHOMETPUYECKHUX HEPABEHCTB bubmmorexa LHOK

https://m.edso0o.ru/5272b9al
butmmoreka [IOK

30 [IpuMeps! TPUrOHOMETPUYECKUX HEPABEHCTB

https://m.edsoo.ru/0c837397
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butmmoreka [IOK

31 [IpuMeps! TPUTOHOMETPUICCKUX HEPABEHCTB https://m.edsoo.ru/e6e1901F
32 [IpuMeps! TPUTOHOMETPUICCKUX HEPABEHCTB bubmorexa [IOK
https://m.eds00.ru/0f903¢75
Kontponbnas pabota o Teme
"Jlorapudmugeckast GyHKIHS.
SO BuGmorera LIOK
by KN 1 X https://m.edsoo0.ru/10130727
rpaduxu. TpuroHoMeTpuuecKue
HepaBeHcTBa"
Bu6mmoreka [IOK
34 HertpepbiBisic dymkuut hitpem edso0 /A403bfb0d
35 MeTto MHTEpBAJIOB JJIs peIIeHUs Bu6mmoreka [IOK
HEPaBEHCTB https://m.edsoo0.ru/6db0b423
36 MeTto MHTEpBAJIOB JJIs peIIeHUs Bu6mmoreka [IOK
HEpPaBCHCTB https://m.edsoo.ru/0adbeelb
bu6mmoreka [IOK
37 IIponseomas GyrxmM https://m.edscI;E).m/OB lad3d
bubmmnoreka [IOK
38 TTpoussomas Qymxi https://m.edscIi).ru/723dd608
39 I'eomeTpryeckuii ¥ GU3NIECKUI CMBICTT bu6imoreka [IOK
MTPOU3BOTHOM https://m.edso00.ru/6c8d36ff
40 I'eomerpuyeckuii 1 HU3NIECKUN CMBICT bubanoreka [HOK
MTPOU3BOTHOM https://m.edsoo.ru/a413eca9
41 [IponsBoaHbIe dNEMEHTAPHBIX (HYHKITHIA bubmmorexa LIOK
https://m.edsoo.ru/c7550e5f
42 [Tpou3BogHbBIE PIIEMEHTAPHBIX QYHKITHH Egg:f;;:;ééii?rﬁ/l 4ab3cdb
53 [IponsBoaHast cyMMBl, IPOU3BEICHUS, Bu6immoreka [IOK
YaCTHOTO (PYHKITUH https://m.edsoo.ru/c12a0552
44 [IponsBoaHast cyMMBl, IPON3BEICHUS, Bu6immoreka [IOK
YaCcTHOTO QYHKITHIA https://m.eds00.ru/d598{201
45 [IpousBoaHast CyMMBI, IPOU3BECHUS, bubmmoteka [IOK
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YaCTHOTO (YHKITUHA
IIpumeHeHre Npou3BOIHON K UCCIIEA0OBAHHUIO

https://m.edsoo.ru/1de34d4d
bubmmoreka [JOK

46 (yHKUIMH Ha MOHOTOHHOCTD U 9KCTPEMYMBI https://m.edsoo.ru/17af2df9

IIpuMeHeHue TPOU3BOIHOM K UCCIIEIOBAHUIO Bu6mmoreka LIOK
47 (yHKUIMH Ha MOHOTOHHOCTD U 9KCTPEMYMBI https://m.edsoo.ru/a8caSad4
48 IIpuMeHeHue TpOU3BOIHOM K UCCIIEIOBAHUIO Bu6mmoreka LIOK

(hyHKITHI HA MOHOTOHHOCTB B 9KCTPEMYMBI https://m.edsoo.ru/0b411edd
49 IIpuMeHeHue IPOU3BOIHOM K UCCIIEIOBAHUIO Bu6mmoreka LIOK

(hyHKIMIA Ha MOHOTOHHOCTD U OKCTPEMYMBI https://m.edsoo.ru/caf9bd2f
50 Haxoxxnenre HanOO0IbIIETO U HANMEHBIIETO bubnmoreka IJOK

3Ha4YCeHHS (PYHKITUH Ha OTPE3Ke https://m.edsoo.ru/fac78f05
51 Haxoxxaenre HanOOoIbIIETO U HANMEHBIIETO bubnmoreka IJOK

3Ha4YeHUs] PYHKIMH HAa OTPE3KE https://m.edsoo.ru/fb6a8act
57 HaxosxaeHnne HauOOIbIIero H HAMMEHBIIIETO bubmuorexa [IOK

3Ha4YeHUs PYHKIMH HAa OTPE3KE https://m.edsoo.ru/cffcb7e5
53 Haxosxaenne HauOOIbIIer0 H HAMMEHBIIIETO bubmuorexa [IOK

3Ha4YeHUs] PyHKIMH Ha OTPE3KE https://m.eds00.1u/d9469916
54 Haxosxaenne HauOObIIEer0 H HAMMEHBIIIETO bubmuorexa [IOK

3HauYeHUsl (PYHKIIMK Ha OTpE3Ke https://m.edsoo.ru/ad15000e
55 HaxoxxaeHnre HanOOIbIIETO U HAMMEHBIIIETO butmmoreka [IOK

3HauYeHUsl (PYHKIIMK Ha OTPE3KE https://m.edsoo.ru/86adcbfd

[IpumeneHne npon3BOIHON ISl HAXOKACHUS
S6 | sanaax, wma onpexcrcns cropocT BuGmorexa LIOK

> - https://m.edso00.ru/13205d80

npolecca, 3aJaHHoro (GopMyJION nin

rpadgukoM
57 KonTponbHas pabora o teme bu6imoreka [IOK

"[IpousBoaHas. [IpumeHeHre MPOu3BOAHON" https://m.edsoo.ru/f8ed5f99
58 IlepBooOpa3znas. Tabnuna nepBooOpa3zHbIX Egggf;;;:eelii(‘)rﬁ/ d777edfR
59 IlepBooOpa3znas. Tabnuna nepBooOpa3zHbIX }]?ggg:jl/(:ri.eelicﬁ?rﬁB 0c3697b
60 WuTterpai, reoMeTpUIecKuil 1 GU3NUECKHUIA bu6mmotexa [IOK

CMBICJI UHTCrpaJia

https://m.eds00.ru/391272¢9
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61 WnTterpain, reoMeTpUIecKuii 1 PU3NUECKUHA Bu6mmoreka LIOK
CMBICIT MHTErpaja https://m.edsoo.ru/d359tb5f

62 WuTerpain, reomerpuueckuii 1 Gpusndeckuit Bu6mmoreka LIOK
CMBICJI MHTETpaja https://m.edsoo.ru/07eb464b

63 Brruncnenne unrerpana no gopmyne Bu6mmoreka LIOK
Herotona—Jleitbanna https://m.edso0.ru/b9b225¢c3

64 Brruncnenne naTerpana mo gopmyie bubmoreka [JOK
Herotona—Jleitbanna https://m.edsoo.ru/b800deb4

65 Brruncnenne naTerpana mo gopmyse bubmmoreka [JOK
Herorona—JIeitOanna https://m.edsoo.ru/f5eed075

66 Brruncnenne naTerpana mo gopmyse bubamnoreka [HOK
Herotona—JIeiionnna https://m.edsoo.ru/41da431a

67 CucreMbl TUHEHHBIX YpaBHEHUI bubmorexa HOK

https://m.edsoo.ru/b648235a
N N bubanoreka [IOK

68 CucreMbl TUHEHHBIX YPaBHEHUI https://m.edsoo.ru/5ab83864

69 Pemrenre mpuKiIaaHBIX 33124 C TOMOIIIBIO bubmuorexa [IOK
CHUCTEMBI TUHEHHBIX YpaBHCHUH https://m.edsoo.ru/a4d65ee5

70 Pewienue npukiaaHbIX 3a1a4 ¢ HOMOUIbIO Bbubnmnorexa [JOK
CUCTEMBI IMHEHHBIX ypaBHEHHHA https://m.edsoo.ru/aa5962el
CucTeMbl ¥ COBOKYITHOCTH LIETBIX,

71 palMOHAIBHBIX, UPPALIUOHAJIBHBIX, bubanoreka [HOK
MOKAa3aTebHBIX, JOTapH(QMUIECKUX https://m.eds00.ru/48190472
YpaBHEHHMI M HEPABEHCTB
CucTeMbl U COBOKYITHOCTH LIETBIX,

7 palrOHANbHBIX, UPPALIMOHATIBHBIX, bu6imoreka [IOK
MOKAa3aTebHBIX, JTOTapH(QMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUN U HEPABEHCTB
CucTemMBbl ¥ COBOKYITHOCTH IEJBIX,

73 palMOHAIBHBIX, UPPALIMOHAIBHBIX, Bu6immoreka [IOK
MOKa3aTeIbHBIX, JOrapH()MUIECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUHN U HEPABEHCTB

74 CucTeMbl ¥ COBOKYITHOCTH TICITBIX, bubmuoreka [IOK

palOHAJIBHBIX, UppalluOHAJIbHBIX,

https://m.edsoo.ru/81cccfe9
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IIOKa3aTCJIbHBbIX, J'IOI‘apI/I(bMI/I‘lCCKI/IX
ypaBHGHI/IfI 1 HCPABCHCTB

75 Ucnonb3oBanue rpapukoB GpyHKIMHA AT Bu6mmoreka LIOK
pelIeHrs] ypaBHEHHH U CICTEM https://m.eds00.1u/039949bf
76 Hcnons3oBanue rpadukoB GyHKIUH 11s bubmmoreka [IOK
pereHus] ypaBHCHUH U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHue ypaBHEHUM, CUCTEM U
77 HEPaBEHCTB K PEIICHUIO MaTeMaTHICCKUX bubmoreka [JOK
3a]1a4 ¥ 337249 U3 Pa3InIHbIX 00nacTen https://m.edsoo.ru/ca878deb
HayK{ U PEAIbHOM KU3HU
73 KouTposnbHas pabora no teme "HuTterpan u bubmuorexa [IOK
ero npumeHeHns. CHCTeMbl ypaBHEHHUHA" https://m.edsoo.ru/471¢735b
79 HatypanbHble 1 1ienbie ymcina B 3a1a4ax u3 bubmmoreka [HOK
peaTbHON KU3HU https://m.edsoo.ru/3ceel327
80 HatypanbHble 1 1ienbie ymcina B 3a1a4ax u3 bubmmoreka [HOK
peaNbHOM KU3HU https://m.edsoo.ru/a35al131d
]1 HatypanbHble 1 1ienbie ymcia B 3a1a4ax u3 bubmmoreka [HOK
peaNbHOM KU3HU https://m.edsoo.ru/ef10c419
82 [Ipu3Haku AeIMMOCTH LENIbIX YUCEI bubmorexa HOK
https://m.edsoo.ru/51696a67
83 [Ipu3Haku AeIMMOCTH LENIbIX YUCE Bubmiorexa LIOK
https://m.edsoo.ru/fab81c0e
84 ITpu3HaKky AENMMOCTH LENBIX YUCEN bubmiorexa [IOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS Bbubnmnorexa [JOK
3HaHUil. YpaBHEHUS https://m.edsoo.ru/0312cf8¢
36 [ToBTOpeHne, 0000IIeHNE, CUCTEMATH3AIHS Bbubnmnorexa [JOK
3HAaHUH. YpaBHEHHS https://m.edsoo.ru/247d2fe7
]7 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS butmmoreka [IOK
3HaHWH. Y paBHEHUS https://m.edsoo.ru/e8b87729
38 [ToBTOpEeHME, 0600IICHNE, CUCTEMATHU3AIINS bu6nmoreka IJOK
3HaHWH. YpaBHEHUS https://m.edso0o.ru/1bf2fb98
89 [ToBTOpEeHme, 06001ICHNE, CUCTEMATHU3AIINS bu6mmoreka IJOK

3HAaHUHU. YpaBHEHHUS

https://m.edsoo.ru/9c44c6ca
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90 [NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS 1 butmmoreka [IOK
3HaHUH. YpaBHEHUS https://m.edsoo.ru/337aad59
91 [NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS 1 bubmmoreka [IOK
3HaHuii. HepaBeHcTBa https://m.edsoo.ru/a86014¢l
9 [NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS 1 bubmmoreka [IOK
3Hanuii. HepaBeHcTBa https://m.edsoo.ru/5¢c45a60a
93 [ToBTOpEHME, 0000IICHHE, CHCTEMATH3AIIHS 1 bubmmoreka [JOK
3Hanuii. HepaBeHcTBa https://m.edsoo.ru/19304aba
94 [ToBTOpEeHME, 0000IICHHE, CUCTEMATH3AIIHS 1 bubmmoreka [JOK
3HaHuil. HepaBenctra https://m.edsoo.ru/c3d4b282
95 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3AIHS 1 bubnunoreka IJOK
3HaHui. CUCTeMbl YpaBHEHUH https://m.edsoo.ru/a20b8a4c
96 [TorTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS 1 bubmnorexa LIOK
3HaHuii. CUCTEMBI ypaBHEHU https://m.edsoo.ru/a012476d
97 [TorTOpeHue, 0000IICHNE, CUCTEMATH3AIIHS 1 bubmuorexa [IOK
3HaHud. OyHKIUN https://m.edsoo.ru/d620c191
08 [TorTOpeHue, 0000IICHNE, CUCTEMAaTH3AIIHS 1 bubmuorexa [IOK
3HaHWH. OyHKIHH https://m.edsoo.ru/7017196f
butmmoreka [IOK
99 Hrorosast KOHTpoJIbHAS paboTa 1 https://m.eds0o.ru/513c9889
butmmoreka [IOK
100 Hrorosas koHTpoIbHAA paboTa 1 https://m.edsoo.ru/2276973
01 | xype anechips m e waroegrmtoorors | Buworeica LIOK
yp P . https://m.edsoo.ru/3330f7ef
a"anu3a 10-11 xiraccos
00006111eH1E, CHCTEMATH3aIMs 3HAHMH 3a Bubmorexa [[OK
102 KypcC ajreOpbl U Hadaj MaTeMaTHIECKOTO 1
https://m.edsoo.ru/cead345e
ananmm3a 10-11 kmaccos
OBLIEE KOJIMYECTBO HACOB I10 102

ITPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHH S OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
DOBEDSIEMOro IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS 0CHOBHOM
poBep 00pa3oBaTe/IbHOI MPOrpaMMbl CpeiHero 001ero 0opa3zoBaHus
pe3yJbTara
1 Hucna v BEIYUCICHUS
1.1 OnepupoBaTh MNOHATHAMHU: pPALMOHAIBHOE W  JACHCTBUTENBHOE  YHCIIO,
) OOBIKHOBEHHAS U JECATUIHAS TPOOb, IPOIICHTHI
12 Bremonusates  apudmerndeckwe ~— omepanmud € palUOHAIBHBIMH U
’ NEUCTBUTENbHBIMHI YU CIIAMHU
13 BremonHaTs pUOMIKEHHBIE BBIYUCIICHUS, WCIONB3Ys IPaBHIIA OKPYTICHHSA,
’ JieNaTh MPUKUIKY U OIICHKY pe3yJIbTaTa BEIYUCICHHN
OneprpoBaTh MOHITHAMHA: CTENIEHD C IENIBIM TT0Ka3aTeleM, CTaHaapTHas Gpopma
1.4 3aMycu JAEUCTBUTENBHOTO YHCIIa, KOPEHb HATypalbHOM CTENEHH; UCII0JIb30BaTh
’ MOAXOMANIyl0o  (QopMy 3ammch NEeHCTBUTENBHBIX YHCEN Ui pEIIeHUs
MIPAKTHUYECKUX 3a/1a4 W IPEJCTABICHUS TaHHBIX
OneprpoBaTh TOHATHSAMH: CHHYC, KOCHHYC W TAaHT'€HC MPOU3BOJILHOTO YTJIa;
1.5 HCIIONTE30BATh 3aIrCh MIPOU3BOIIEHOTO yria gepes oOpaTHbIe
TPUTOHOMETPUUECKUE (HYHKIIUU
2 YpaBHEHUA U HEPABEHCTBA
OneprpoBaTh TOHATUSMHU: TOXJAECTBO, YypaBHEHHE, HEPABEHCTBO, IIEJOE,
2.1 palnOHANIBHOE, HPPaLMOHAIBHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE YPaBHEHHE
29 BremonHsaTe mpeoOpa3oBaHUs TPUTOHOMETPHUYECKHUX BBIPAKEHUN M pellaTh
’ TPUTOHOMETPUYECKHE YPaBHEHUS
BremonHsaTe TpeoOpa3oBaHUs I1ENBIX, PAMOHAIBHBIX W HPPAIMOHAIBHBIX
2.3 BBIDOXEHW W pelmarh OCHOBHBIE THNBI IENbIX, palMOHAIBHBIX U
HppalMOHATBHBIX YPaBHEHUH 1 HEPABESHCTB
24 [IpuMeHsITh ypaBHEHUsI U HEPABEHCTBA JJIsl PEICHUs] MaTEMAaTUIECKUX 3a/1a4 U
' 3a]a4d M3 pa3InIHbIX 00JacTell HAYKH U peabHOM KU3HH
MogenupoBarh peallbHblE CHUTYalliM Ha s3bIKE aireOpbl, COCTaBJATH
2.5 BBIpQ)KEHHsI, YPaBHEHMS, HEpaBEHCTBA IO YCIOBHIO 3a]laud, HCCIEI0BaTh
MOCTPOCHHBIE MOZEIH C UCIIOJIb30BaHUEM alapara ajareOopsl
3 OyHKIMU U rpaduKu
OnepupoBaTh MOHATUSAMH: (YHKIMA, CIIOCOOBI 3agaHusi (YHKLUMH, OONacTb
3.1 OTIpelieNIeHNsT U MHOXECTBO 3HAaYeHHWH (YHKUWH, rpaduK (PyHKUHH, B3aUMHO
oOpartHble pyHKIINU
32 OnepupoBaTh MOHATHSIMHU: YETHOCTh U HEYETHOCTh (DYHKIUM, HYJIN (HYHKIINH,
’ MIPOMEKYTKU 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBaTh rpaduky QyHKIWH U pelIeHUs] ypaBHEHHI
34 Crpouth W yMTaTh TrpadUKH JUHEHHON (GYHKIMM, KBaJApaTHUYHOW (DYyHKIIUH,
’ CTETIEHHOH (PYHKIIMHU C LIEJIBIM TIOKa3aTesieM
Ucnonb3oBath Tpaguku (YyHKIUH JUIS  UCCICIOBAHUS  IMPOIECCOB U
3.5 3aBUCUMOCTEN MIPU PELICHUH 3a/1a4 U3 JPYTUX yu4eOHBIX MPEIMETOB U pearbHON
JKU3HU, BRIPAXKATh (POPMyIIaMy 3aBUCUMOCTH MEKY BETHUYNHAMH
4 Hauana matemaTnueckoro aHaiamnsa
41 OnepupoBaTh  MOHATHSAMHU:  IOCJTENOBATEILHOCTb,  apU(MeTHUECKass U

reoMeTpryecKas Iporpeccuu
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OHCpI/IpOBaTL TIOHATHUAMMU OECKOHEYHO y6I)IBaIOHIa$I TCOMCTPUUCCKAA

4.2 mporpeccusi, cyMMa O€CKOHEUHO yOBIBaIOIIEeH reOMEeTPHUECKON MPOTPEeCcCHr
4.3 3amaBaTh NOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp3oBaTh CBOWCTBA MOCIENOBATENBHOCTEN M MPOrpeccHil JUIsl pelieHus
peabHBIX 3a7jau NPUKIAJHOTO XapakTepa
5 MHoxkecTBa U JIOTUKA
5.1 OneprpoBaTh NOHATUSIMHU: MHO>KECTBO, OTIEpaIK HaJ MHOKECTBAMHU
59 Hcnonp3oBaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JUIsl OMUCAHMs peallbHBIX
MIPOLIECCOB U SIBIICHUM, PH PELICHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB
53 OneprpoBaTh NOHATUSIMU: ONIPEJENEHUE, TEOPEMA, CIEICTBUE, TOKA3aTENbCTBO
11 KJIACC
Konx .
npoBepsieMoro IIpoBepsiemble Npe/IMeTHbIe Pe3y.IbTAThI 0CBOEHHs OCHOBHON
pesyaLTaTa o0pa3oBaTe/ibHOIl MPOrpaMMbl cpeHero oouero o0pa3oBaHus
1 Hucna v BBIYUCIEHUSA
OneprupoBaTh NOHATHAMH: HATypaJIbHOE, LIEJ0€ YKCIIO; UCIIOJIB30BaTh IPU3HAKH
1.1 JIENTMMOCTH LIEJBIX YHCEN, Pa3loKEeHHWE 4YHcia Ha MPOCTble MHOXKHUTEIH s
peleHus 3aaa4d
1.2 OnepupoBaTh NOHATHEM: CTENIEHb C PAIIMOHATBHBIM MTOKa3aTeleM
13 OnepupoBaTh MOHATUSAME: JoTapudM YHUCla, AECATHYHBIE W HATypaJbHbBIC
norapuMbl
2 YpaBHEHHUsI U HEPABEHCTBA
[TpuMeHsTh CBOMCTBA CTENEHHU JUIsl TPeoOpa3oBaHus BHIPAKEHUH, OIEPHPOBAThH
2.1 MOHATHSAMU: IOKA3aTEIbHOE YPABHEHHE W HEPAaBEHCTBO; pEIIaTh OCHOBHBIE
THUIIBI TOKA3aTENIbHBIX YPaBHEHUHA U HEPABEHCTB
BeimonusaTe  mpeoOpa3oBaHMs — BBIPAKEHHWH, COACPXALIMX  JIOrapU(MBI;
2.2 OMepHUpoOBaTh MOHATHAMH: JOTapu(@MUYECKOe YpaBHEHHE U HEPaBEHCTBO;
pemaTh OCHOBHBIE THIIbI JJOrapru(pMUUIECKUX YpaBHEHUI U HEPaBEHCTB
23 Haxoautp pemeHust NpocTeNINX TPUTOHOMETPUUIECKUX HEPABEHCTB
OnepupoBarh MOHATHAMHU: CHCTEMa JIMHEHHBIX YpPaBHEHHH W €€ peIIeHHE;
2.4 WCIIONIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHUH IS DPEUICHHS MPaKTHYECKHUX
3a1a4y
25 Haxozmrbv pEelIeHUsT MPOCTEHIINX CUCTEM M COBOKYITHOCTEH pallMOHAIBHBIX
YPaBHEHUH 1 HEPABEHCTB
MogenupoBaTe peaJbHbIE CHTyallUd Ha S3bIKE aJIreOpbl, COCTABIAThH
2.6 BBIDAKCHHSI, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI II0 YCIOBHUIO 3aJa4d,
UCCIIEIOBATh TIOCTPOSHHBIE MOJISNIN C UCTIONIB30BAaHHUEM alllapaTa ajreOphl
3 OyHKIUK U TpaduKn
OnepupoBate  MOHSATHSIMU: nepuoaudeckass  QYHKIHSA,  MPOMEXYTKH
31 MOHOTOHHOCTH ~(DyHKIMM, TOYKHM OKCTpeMyMa (YHKIUM, HauOomblee u
HauMEHbIIee 3HAueHUs (YHKIMM Ha TIPOMEKYTKE, HCIONb30BaTh WX IS
ucciieoBaHusl (GYHKINH, 331aHHON rpaduxom
OnepupoBaTh MOHATHUSAMH: TpadUKH TMOKA3aTENbHOH, JorapuMUUecKol U
3.2 TPUTOHOMETPHIECKHUX (DYHKIHI; N300paXkaTh MX Ha KOOPJWHATHOW IIOCKOCTH U
WCTIOJIb30BaTh AJIs PELLICHNS YPaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAWHATHOHN IIJIOCKOCTH TPApUKHA JTUMHEHHBIX YpaBHECHUH H

HCIIOJIb30BATh UX JJIS1 pCIICHUS CUCTCMbL JIMHCHHBIX ypaBHCHI/Ifl
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34

Ucnonw3oBath rpaduku  (GYHKIMHA Ui HCCICIOBAaHHS  IPOILIECCOB H
3aBHCUMOCTEH U3 APYTUX YUESOHBIX JUCIHILIHH

Hauama MaTemMaTH4eCcKOro aHajan3a

OnepupoBaTh MOHATHUSMH: HeNpepbiBHAs (GYHKUUSA, NPOM3BOAHAS (YHKLHUH;

4.1 WCTIONBb30BaTh TEOMETPUYECKUH W (U3NYECKUH CMBICH TIPOU3BOAHON JUIS

pereHus 3a1a4q
Haxomute mpon3BOAHBIE 3JEMEHTApPHBIX (DYHKIHI, BBIYUCISATH MPOWU3BOIHBIE

4.2 CYMMBI, TIPOU3BEIACHUS, YaCTHOTO (OYHKITHH

43 Hcnonp30BaTh NPOU3BOAHYIO ISl UCCIEAOBAaHUS (YHKLIUM HA MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSTH PE3YIbTaThl HCCIICAOBAHUS K TIOCTPOCHUIO rPpa)uKOB

4.4 Hcnonp30BaTh NPOM3BONHYIO MJII HAXOXKICHUS HAWIYYIIEro pEHICHHS B
MIPUKJIATHBIX, B TOM YHCIIE COIIMATbHO-9KOHOMUYECKHX, 3a/1a4ax

45 OnepupoBaTh  MOHATHSMU:  TEPBOOOpa3Hasi W WHTETpaJ;  MOHUMATh
reoMeTpryYecKuil 1 (PU3NUIECKUI CMBICIT HHTErpaia

46 Haxonmuth mepBooOpa3Hble dIIeMEHTapHBIX (YHKIWH, BBIYUCIATH MHTETpall IO
¢dbopmyne HeroToHa — JleliOHmIa

47 Pemarp mnpukiagHble 3aqadd, B TOM YHCIIE COLMATbHO-DKOHOMHYECKOTO H

(U3NYECKOr0 XapaKkTepa, CPeICTBAMH MATEMATHICCKOTO aHATH3a

HNPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KIIACC
Kon IIpoBepsieMblii 31eMEeHT CO/lePKAHUSA
1 Uucna U BEIYUCIEHUS
Panmonaneubie uncna. OOBIKHOBEHHBIE W JIECATHYHBIE IPOOH, TPOICHTHI, OECKOHEUHBIE
1.1 nepuoandYecKkue Apodu. Apudmerndeckue oOrepanud ¢ PalMoOHAIBHBIMU YHCIIAMH,
npeoOpa3oBaHMs YHCIOBBIX BhIpakeHUi. [Ipumenenne qpobeii u MPOLEHTOB ISl pelIeHHs
MPUKIAAHBIX 337a4 U3 Pa3JIMYHbIX OTpaciiel 3HAHUM U peaJIbHOM >KU3HU
JeiicTBuTenbHbIe 4Mca. PannoHanbHbIE M HMppallMOHAJbHBIE YHCIA. ApUPMETHUECKUE
1.2 omepanyu ¢ JIeHCTBUTEIbHBIMU unciaaMH. [IpuOnmk€HHBIE BBIUMCICHUS, TNpaBUia
OKpYIJIEHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN
Crenenb ¢ nenpiM mokaszareneMm. CranmapTHas (opMa 3amucH JeHCTBUTEIHHOTO YHCIA.
1.3 Hcnonp3oBanue mnoaxonsmieii (GopMbl 3amucH JCHCTBUTEIbHBIX YHUCENT ISl PEIICHHS
MPAKTHYECKUX 3a/1a4 U TIPEJCTABICHUS TaHHBIX
1.4 ApM(bMeTI/IqE:CKHﬁ KOpEeHb HaTypaJIbHOU cTereHu. JIeficTBus ¢ apudMeTHIecCKUMI KOPHIMH
HaTypaJIbHOM CTENEHH
15 CuHyC, KOCHHYC W TaHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxecTBa U TOKAECTBEHHbIE IPE0OPa30BaHUs
o [IpeobpazoBaHre TPUTOHOMETPHUYECKUX BbIpaKEeHUH. OCHOBHBIE TPUTOHOMETPUYECKHUE
’ (hopmyIab
23 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHrne HepaBeHCTBa. MeTol HHTepBaJloB
2.4 Perienue nenbix u ApoOHO-pAIIMOHATBHBIX YPABHEHHI 1 HEPABEHCTB
2.5 Pemenue uppaiimoHaibHbIX YPaBHEHUI U HEPABEHCTB
2.6 PenreHne TpUrOHOMETPUICCKUX YPaBHEHUH
27 IIpuMeHeHrEe ypaBHEHHI M HEPABEHCTB K PEIICHHIO MaTEMaTUYECKUX 3alad U 3a7ad u3
pa3IMYHBIX 00JIACTEH HAYKU U pealbHOM KU3HU
3 ®dyHKIMH U TpadUKH
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3.1 Oynkiys, cnocoOsl 3ananus ¢pynkuuu. ['paduk Gpynkuuun. Bzanmuo oOpatHbie pyHKIMN
39 OO6macTp ompe/ieNeHnss 1 MHOXKECTBO 3HadeHn ¢yHkumu. Hymwm ¢ymxnmu. [IpoMexyTtkn
3HAaKOMOCTOSHCTBA. UETHBIE M HEUETHBIE (DYHKLIUH
33 CreneHHas (QYHKUMs ¢ HaTypajbHBIM W LENbIM MMOKa3aTeneM. EE cBolcTBa W Tpaduk.
CsaoticTBa 1 rpadK KOpHsI 71-0H CTEIICHU
34 Tpuronomerpuueckass OKpPYKHOCTb, OMNpEAEICHUE TPUTOHOMETPUYECKUX  (PYHKIUHA
YHCIIOBOT'O apryMEHTa
4 Hayana maremMaTudeckoro aHanmsa
41 [locnenoBarensHOCTH,  clOCOOBI  3aJaHWsl  THOCiIeAoBaTeIbHOCTEH.  MOHOTOHHEIE
NI0CJIE0BATENLHOCTH
Apudmernueckass U reomerpuueckas — mporpeccud.  beckoHeuHo — yObiBaromiast
49 reomerpmueckass mporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH TreoMeTpHYecKOi
’ nporpeccun. GopMyina CIOXKHBIX MPOLEHTOB. Vcronb30BaHNWE MPOrPECCHM ISl PELIeHHUS
peasIbHBIX 33734 NPUKJIAJHOTO XapaKkTepa
5 MHoK€ecTBa U JIOTUKA
MHoxecTBO, omepanuu Haj MHOxecTBamu. [{uarpammel Ditnepa — Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOT'O alapaTa JiIsl ONMCaHMsI pealibHbIX MPOIIECCOB U SIBICHUH, IPU
PELICHNN 3a/1a4 U3 APYTUX YUYEOHBIX PEIMETOB
52 Onpezaenenue, TeopeMa, CICICTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEeHT cofepKAHUS
1 Uucna U BEIYUCIEHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku 1eIMMOCTH LEJIbIX YUCEeI
1.2 CreneHb ¢ pallMOHAJIBHBIM MOKa3aTeneM. CBOMCTBA CTENIEHU
1.3 Jlorapudwm uncna. JlecsiTHuHble ¥ HATYpaAIbHBIE JOTapU(MBI
2 YpaBHEHHUs] U HEPABEHCTBA
2.1 [TpeoOpazoBaHue BHIpaXKECHUH, COEPKAIIHNX JIOTaPHUPMEI
2.2 [TpeoOpazoBaHme BHIpaXKEHUH, COJEPKAIIMX CTENIEHH C PAIMOHABLHBIM MOKa3aTeIeM
2.3 IIpuMepsl TPUTOHOMETPUYECKHUX HEPABEHCTB
24 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmudeckre ypaBHEHHsI 1 HEPaBEHCTBA
26 CI/ICTSMLI HHHeﬁHHxU ypaBHeHUH. PemeHue NpuUKIAIHBIX 3a1ad C IOMOIIBIO CHUCTEMBI
JUHEWHBIX ypaBHEHUH
2.7 CucTeMBbl U COBOKYITHOCTH PallMOHAJIBHBIX YPaBHEHUH U HEPaBEHCTB
)3 IIpumeHeHne ypaBHEHMH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTH4eCKHX 3a1ad U
3aJ1a4 U3 pa3IMYHbIX 00JIacTel HAYKH U peallbHOM JKU3HU
3 OyHKIUM U TpaduKu
31 Oynkuus. [lepuonuueckue Gpyskun. [IpoMexxyTKu MOHOTOHHOCTH (QyHKIMHA. MakCUMYMBI
' ¥ MUHUMYMBI QyHKIMH. Hanbonpliee 1 HaMMeHblIee 3HaueHne QYHKITUHA Ha TPOMEKYTKE
32 Tpuronomerpuieckue GyHKIMH, UX CBOMCTBA U TpapuKu
33 [TokasarenpHas u orapudmuueckas GyHKIMH, UX CBOWCTBA U TpauKu
34 HWcnonk3oBanue rpadukoB GYHKIUH JUTsl pEIICHUS] YPABHCHUN U IMHEHHBIX CUCTEM
Ucnonp3oBanue rpadukoB (QYHKUIUH IS HCCIENOBAaHHS IMPOLECCOB M 3aBUCHMOCTEH,
3.5 KOTOpbIe BO3HUKAIOT MPU PEIICHUH 3a]ad M3 APYIHX yYeOHBIX MPEIMETOB M PEalbHOM

KHU3HHU
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4 Havana maTemaTudueckoro aHaan3a

4.1 HemnpepriBable hyHKIHA. METOI HHTEPBAIIOB IS PEIICHHSI HEPABEHCTB

4.2 IIpousBoaHas dyHKIHH. I'eoMeTprdecKri 1 GU3NICCKII CMBIC IPON3BOIHOM

[IponsBogHble 31eMeHTapHbIX (GyHKIWHA. POpMyIBl HAaXOXKIEHUS MPOU3BOJHON CYMMBEI,

4.3 MPOM3BEICHHS U YaCTHOTO (BYHKITHIT

44 ITpumeHeHne TPOU3BOAHON K HCCICIOBAHUIO (YHKIMH Ha MOHOTOHHOCTH M SKCTPEMYMBI.
HaxosxaeHre HanOOJIBIIEr0 ¥ HAMMEHBIIETO 3HAYCHUS PYHKITHH HA OTPE3KE

45 ITpuMeHeHHEe TPOU3BOAHON I HAXOXKACHHS HAWIYYIIEr0 PEHICHHS B MPUKIaTHBIX
3aavax, JUisl OTpe/IesICH s CKOPOCTH MpoIiecca, 33 JaHHOro (hopMyIIoi nin rpahukom

4.6 [lepBooOpa3znas. Tabauia mepBoOOPa3HBIX

47 Wurterpai, ero reoOMETPUUYECKUE W (pU3MYecKWil CMBICA. BbIUHCICHHE WHTErpana Io

¢dopmyinie HeroToHa — JleliOHuIa

ITPOBEPAEMBIE HA EI' 1O MATEMATHUKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHUA OCHOBHOMU OBPA3OBATEJIBHOU ITPOT'PAMMBI CPEJHEI'O OBIIET'O

OBPA3OBAHMUA

Kon
NMpoBePsIeMOro
TpedoBaHMS

IIpoBepsieMble TpeGOBaHNUS K PeIMETHBIM Pe3y/1bTATAM OCBOECHMS
OCHOBHOI1 00pa30BaTeJILHON NPOrPaAMMBbI CPeIHEr0 001ero 00pa3oBaHus

Brnanenne meronamu J0Ka3aTeNbCTB, alTOPUTMAMHU PEIICHHS 3a1ad, yMEHUE
(hopMyJIMPOBaTH M ONEPUPOBATH MOHATUSMH: OIPEJICIICHUE, aKCHOMa, TeopeMa,
CIIEJICTBHE, CBOWCTBO, MPU3HAK, JIOKa3aTeNIbCTBO, PaBHOCHJIbHBIE
(GOpMYJIMPOBKY; TPUMEHATh UX; yMeHue (opMyIHpoBaTh oOpaTHOE WU
MPOTHBOTIONIOKHOE YTBEPKACHUE, IMPHBOAUTH MPHUMEPBl M KOHTPIPUMEPHI,
HCIIOJIb30BaTh METOJI MaTEeMaTUYSCKOW WHAYKIIMU; NMPOBOJIUTH JIOKA3aTe/IbHbIC
pacCcyXJCHUSI TPU PEIICHUH 3ajad, OICHUBAThH JIOTHUECKYIO MPABUIBHOCTh
paccyx/eHUI; yMEHHE ONEepPHUPOBATh MOHATHIMHU: MHOXECTBO, MOJIMHOXKECTRO,
omepalyM  HajJ  MHOXECTBAMHM, yMEHHE  HCIIOJIb30BaTh  TCOPETHUKO-
MHO>KECTBEHHBIH armapar Jyis OIMCAHUs PeabHBIX MTPOIECCOB U SBJICHUH U IIPU
pellieHUH 3a/1ad, B TOM YHCIEC M3 JAPYTrHX YYeOHBIX MPEIMETOB; YMEHHUE
ONepUpoBaTh MOHATHUSAMH: rpad, CBs3HBIA Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh U ONMCHIBATH Tpadbl pa3IUUHBIMHU CIIOCOOAMH;
WCIIOJIb30BaTh rpadbl pH pelIeHnH 3a1a4

YMeHune onepupoBaTh HOHATHAMH: HATYPaJIbHOE YHUCIIO, LIEI0E YUCIIO0, CTENEHb C
LEeJIBIM T0Ka3aTelleM, KOPeHb HAaTYpaJbHOM CTENEHH, CTENCHb C PAllMOHAIBLHBIM
MOKa3aTeJeM, CTENeHb C JEeWCTBUTEIBbHBIM IIOKa3aTeleM, Jorapupm 4YHcia,
CHHYC, KOCHHYC ¥ TaHT€HC IPOU3BOJIBHOTO YHCJA, OCTATOK II0 MOJYJIIO,
palMOHAJIbHOE YHUCIO, UPPAlMOHATBHOE 4YHCIO, MHOXKECTBA HATypalbHBIX,
LEJbIX, PAalUOHAIBHBIX, JEHCTBUTEIBHBIX YHCEN;, YMEHHE HCIOJIb30BaTh
MPU3HAKK JCJTUMOCTH, HAUMEHBIIMKA OOLIUI NeIWTEIh ¥ HaWMEHbIIee oO0Iee
KpaTHOe, alrOpuT™M EBKIMIA NpW pelieHnH 3a1ad; 3HAKOMCTBO C Pa3IUYHBIMU
MO3ULIMOHHBIMU CHCTEMaMH CYHCJICHUS; YMEHHE BBINOJHATH BBIYHCICHHUE
3HaYEHUH W MpeoOpa3oBaHUs BBIPAKEHWH CO CTENEHSAMH M Jorapudmamu,
peoOpazoBaHus APOOHO-PAIIMOHANBHBIX BBIPAKEHHU; YMEHHE OIEpPUpPOBATH
MOHATHSIMU: MOCJIE0BATENEHOCTD, apupmeTrIecKas mporpeccus,
reoMeTpuyeckas Iporpeccus, OECKOHEYHO yOBIBalomas TIeOMEeTpHUYEcKas
Iporpeccusi; yMEHHE 3a/1aBaTh MOCIEA0BATEIIFHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYPPEHTHBIX (QOpMYJ; YMEHHE ONEPUPOBATH IOHITUSAMH: KOMIUIEKCHOE
YHCII0, CONMPSDKEHHBIE KOMIUIEKCHBIE YHCNA, MOAYJIb H apIryMEHT KOMILIEKCHOTO
gyucia,  ¢GopMa  3amMCH  KOMIUIEKCHBIX — 4Hcen  (TeoMeTphyeckas,
TPUTOHOMETPUYECKast u anredpanyveckas); YMETh MPOU3BOANTH
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apudmeTndyeckue NEHCTBUS C KOMIUICKCHBIMU YHCIIAMH;, NPHUBOIUTH MPUMEPHI
HCTIONBH30BAHUS KOMIIEKCHBIX YHCEN; OTIEPUPOBATh MOHATUSIMU: MaTpULa 2x2 u
33, ompenenuTenh MaTPHIIbL, TEOMETPUIECKII CMBICI OMPEISIATENS

YMeHne omepupoBaTh MOHATHUSMH:  paliOHAIBHBIE, HPPANUOHAIBHBIE,
[OKa3aTeNbHbIe,  CTEeTNeHHbIe, JIOTapUPMHUYECKHe, TPUTOHOMETPHUUIECKHE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMbI; YMEHHE OINEPUPOBATH MOHATHUSIMHU:
TOXJECTBO, TOXIECTBEHHOE Tpeo0pa3oBaHKEe, YPaBHCHUE, HEPABEHCTBO,
CHCTEMa ypaBHEHHI W HEPaBEHCTB, PABHOCHIBHOCTD YPaBHEHHIA, HEPABEHCTB H
CHUCTEM; YMEHHE peIIaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO
pa3NUYHBIX TNPUEMOB; pelIaTh YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
rapaMeTpoM; MPUMEHATh YPaBHEHUS, HEPABEHCTBA, WX CHCTEMBI JJISI PEIICHUS
MaTeMaTHYeCKUX 3a/ad M 337ad W3 Pa3INdHBIX OONacTeil HAyKH W pPealbHOM
JKU3HU

YMeHune  onepupoBaTh  MOHATUSMH:  (QYHKOWS, 4ETHOCTH  (pyHKIHMH,
MEPUOTUYHOCTh  (YHKIUH, OrPaHUUYEHHOCTb  (DYHKIHMH, MOHOTOHHOCTb
¢dbyHKIIUN, SKCTpemMyM GYHKIMH, HAWOOJNbIIee ¥ HAWMEHbIIee 3HAYCHHS
(yHKIIMM Ha TPOMEXKYTKE, HempepbiBHas (QYyHKIWSA, acCHMOTOTHI Tpaduka
¢yHKUMM, TiepBas W BTOpas MPOM3BOAHAS (QYHKIMH, TEOMETPHUSCKHH U
(bm3nuecKuii CMBICI TIPOW3BOAHOM, MEPBOOOpaA3Hasi, ONpPeNeiIEHHBI HHTETPa;
YMEHHE HaxXOIUTh AacUMOTOTHI TIpaduka GYHKUUHM, YMEHHE BBIYHUCIATH
MPOM3BOJHBIE CYMMBI, IPOM3BEICHHs, YAaCTHOTO M KOMIIO3UIMH (DYHKIHI,
HaXOIWTh YpaBHEHHE KacaTelbHOW K rpaduky (YyHKIHH; yMEHHE HAXOIUTh
MIPOM3BOJHBIE 3JEMEHTAPHBIX (YHKLUI; YMEHHE HCIOIb30BaTh MPOU3BOAHYIO
JUIsL KiccleZIoBaHus QYHKIWH, HAXOJUTh HAUOONbIINE W HANMEHbBITNE 3HAYCHUSI
(GyHKIMH; CTPOUTHh TpaQUKH MHOTOWICHOB C WCIIOJIL30BAaHHUEM arapara
MaTeMaTHYECKOT0 aHajiu3a; HPUMEHATh NPOM3BOAHYIO JMJISI HAaXOXICHUS
HaWITYYIIero pelieHus B MPUKJIAAHBIX, B TOM YHCIIE COLMATbHO-3KOHOMHYECKHX
U (QU3MYECKUX 3a/la4axX; HaXOJIUTh IUIOMAAN W OOBEMBI (UTYp C TIOMOIIBIO
WHTErpana; MPUBOAUTH MPHMEPHl MAaTEeMaTHUYECKOTO MOJEIHPOBAHUA C
MOMOILBIO U depeHINANTBHBIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHSAMHU: rpaduk QyHKOMM, oOpaTHas (yHKUus,
KOMIO3WIMS ~ (QYHKUUHA, JWHEHHas QYHKIOUs, KBaapaTudHas (QYHKIUS,
panmoHabHast QyHKIMSA, cTerneHHast GYHKIUS, TPUrOHOMeTpuideckrne QyHKIHY,
oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIUH, OKa3aTelIbHas U JoTapupMuIecKast
GyHKIMY; yMEHHE CTPOMTh TpauKd W3YyYEHHBIX (YHKIUHA, BBITOJIHATH
npeobpazoBanusi rpadukoB (YHKIHA, KCIOIB30BaTh I'paduKd s M3YUYCHHS
MPOIIECCOB W 3aBHCUMOCTEH, IpH peIIeHUH 33/ad W3 JIPYTUX Yy4eOHBIX
MPEeIMETOB M 3aJad W3 PealbHOM XKU3HH; BBIpAXaTh (GOPMYJIaMHU 3aBHCUMOCTH
MEXJly BEIMYMHAMHM; KCIIONB30BaTh cBoiicTBAa WM Tpaduku QYHKIUWA s
pellieHus ypaBHEHWH, HEpaBEHCTB W 3aJla4 C TapaMeTpaMu; H300pakaTh Ha
KOOPAWHATHOW IUIOCKOCTH MHOKECTBA PELCHHUN ypaBHEHHWH, HEPABEHCTB U UX
cUCTEM

YMeHue pemiaTh TEKCTOBBIC 331a4U Pa3HBIX TUIIOB (B TOM YMCIIEC Ha MPOIEHTHI,
JIOJIM W YacTH, Ha JBH)KEHHE, paboTy, CTOMMOCTh TOBApOB M YCJIYr, HaJlOTH,
3aMayi M3 O0JIACTH YIPaBJICHUS JIMYHBIMA W CEMEHHBIMH (DHHAHCAMHK);
COCTaBJISITh BBHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI 1O YCIOBUIO
3a/la4y¥, WCCIENOBATh IOJyYeHHOE pEIIeHHe M OLEHWBATh MPaBIONOJI00HOCTD
pe3yNbTaToB;, YMEHHE MOJEIMPOBATh pealbHble CHUTyallid Ha  S3bIKE
MAaTE€MAaTHUKH; COCTABIATh BBIPAKEHUS, YPABHECHHUSI, HEPABEHCTBA M MX CUCTEMBI
[0 YCJIOBUIO 33Jaud, UCCIEAOBATh MOCTPOCHHBIE MOJEIU C HCIONb30BAaHUEM
anmapaTta anreOpbl, HHTepIIPETHPOBATh TOTYUYSHHBIN pe3ynbTaT

YMeHue OnepupoBaTh MOHATHSIMHU: CpelHee apUQMeTHYecKoe, MeIuaHa,
HaumOoJblllee W HANMEHbIIee 3HAYEHUS, pa3Max, IUCIEPCHs, CTaHIAPTHOE
OTKJIOHCHHE YHCJIOBOTO Ha0Opa; YMEHHWE W3BJICKATh, HMHTCPIPETHPOBATH
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nH(pOpMAIMIO, TPEJCTABICHHYIO B TaOnMuIlax, Ha JauarpamMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEANbHBIX MPOIECCOB U SIBICHUM; MNPEACTaBIAThH
rH(GOPMAITHIO C TTOMOIIBIO TaOJWIl ¥ IUarpaMM; HCCIEAO0BaTh CTATHCTUYECKIE
JaHHBIE, B TOM YHUCIIE C NIPUMEHEHHUEM TpadUIecKUX METOIOB H 3JIEKTPOHHBIX
CPEICTB; TpadUUYECKH UCCIEA0BAaTh COBMECTHBIC HAOIIOACHUS C TIOMOIIBIO
JliarpaMM pacCcerBaHus U JIMHEUHOU perpeccuu

10

YMeHHue onepupoBaTh MOHATUSMU: CIYYalHBIH OMBIT U CIy4YailHOE COOBITHE,
BEPOSTHOCTh CIy4ailHOTO COOBITHS, yMEHHUE BBIYHCISATH BEPOSTHOCTh C
WCIIOJIb30BAaHUEM TpaUUECKUX METOJIOB;, MPUMEHSTH (DOPMYIIBI CIOKEHUS H
YMHOXCHHSI BEPOSTHOCTEH, (OpMyJly TIOTHOW BEpPOATHOCTH, (HOPMYITy
bepuynmm, komOunHaTopHBIE (aKTBI W (HOPMYIBI; OIEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; YMEHHE ONEPUPOBATh TOHATHAMU: CIy4aliHasl BEITHYHHA,
pacnpeziciecHue BEPOSITHOCTEH, MaTeMaTU4eCKOe OXHUJIaHUE, IUCIepCUs U
CTaHIAPTHOE OTKIOHCHUE CIyYalHOW BENWYMHBI, (YHKIWHU PACTIPEICICHUS U
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTENbHOTO M HOPMAIBHOTO pPAaCIpe/IeicHuil;
YMEHUE HCIIONIb30BaTh CBOMCTBA M3YUYEHHBIX paCIpEIeiICHUN I pelieHUs
3aJga4, 3HAKOMCTBO C IIOHATHAMU. 3aKOH 6OJII)IHI/IX YHUCCJI, METOAbI BLI60pO‘IHI)IX
WCCIIC/IOBAHNN; yYMEHHE TMPHUBOJUTH MPUMEPHI MPOSBICHHS 3aKOHA OOJBIIHX
qyucen B TPUPOAHBIX W OOIIECTBCHHBIX SIBJICHUSX; YMCHHUE OIEPHPOBATH
MOHSITUSMU: COYCTAHHE, TICPECTAHOBKA, YHUCIIO COYCTAHUH, YUCIIO IEPECTAHOBOK;
OouHoM HploTOHA; yMEHHE PUMEHAThH KOMOHMHATOPHBIC (DAKTHI M PACCYKIACHUSI
JUIS PEUICHUs 3a/1a4; OICHUBATh BEPOSTHOCTH PEalbHBIX COOBITHIA; COCTABIIAThH
BEPOSITHOCTHYIO MOZIEJIb U UHTEPIIPETUPOBATH MTOJIYYEHHBIN PE3YJILTAT

YMeHHe onepupoBaTh MOHATHUSMM: TOUYKA, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEIUYHMHA yTIJia, INIOCKUN YroJl, ABYTPaHHbINA yroJl, TPEXIPaHHbII
yTOJI, CKPEIIMBAIOIIMECS TPsAMBIE, MapaUIENbHOCTh W MEPIEHIUKYJIIPHOCTD
OpSIMBIX W IUIOCKOCTEH, yTOJI MEXIy MpsAMBIMH, YTrOJ MEXIy HpsIMOH H
IIJIOCKOCTBIO, YTOJ MEXIY IIOCKOCTSIMH, PACCTOSHUE OT TOYKH O INIOCKOCTH,
pPacCTOSHUE MEXIY MPSMBIMH, PACCTOSHUE MEXKIY IIIOCKOCTSIMH; YMEHHUE
WCHONB30BaTh MPH PEIICHHH 3a7ad  H3Yy4YeHHble (akTbl M  TEOPEMbI
IUTAHUMETPHUY; YMEHHE OIEHUBATH Pa3Mepbl OOBEKTOB OKPYXKAIOLIETO0 MUPA;
CTPOUTh MATEMAaTHYECKHE MOJEIIA C IOMOIIBI0 F€OMETPHUUECKUX IOHATUU U
BEIIMYMH, PEIIATh CBA3aHHBIE C HUMH MTPAKTHUYECKUE 3a/1a9U

YMeHue omnepupoBaTh MOHATHSIMM: IUIOWIAAb (QUIYpBl, O0BEM QUrYpHI,
MHOT'OTPaHHUK, IPAaBUJIbHBIH MHOTOTPAaHHHMK, CEYEHHWE MHOTOIPaHHHUKA, KYO,
napajieNienuIesl, npu3Ma, Nupamuna, (Gurypa u TOBEPXHOCTH BpalleHUs,
HWIMHAP, KOHyc, mmap, cdepa, miomans cdepbl, IUIOMAIs MTOBEPXHOCTH
MUpaMHUIbl, TPHU3MbI, KOHycCa, LWIMHApPA, O0BEM Kyba, NPSMOYroJbLHOTO
napajuleNienuiesa, MUPaMuIbl, MPU3MBL, WIMHIPA, KOHYyCa, Iapa, pa3BEpTKa
MTOBEPXHOCTH, CEYEHUs KOHyca M IWIMHApPA, TMapajulebHbIe OCH WIH
OCHOBAaHHIO, CEYEHHE IIapa, IJIOCKOCTh, Kacaromascs cdepsl, LWIMHAPA,
KOHyCa; yYMEHHE CTPOUTb  CEUEHHE  MHOTOTPaHHMKA,  HM300pakaTh
MHOTOTPaHHUKH, (PUTYPHI ¥ TOBEPXHOCTH BPAIICHUS, X CEUEHUS, B TOM YHCIIE C
MIOMOUIIbI0  JJEKTPOHHBIX  CPEACTB;  YMEHHE  IPHUMEHATh  CBOMCTBa
rEeOMETPUUYECKHX (UTYp, CAMOCTOSATENBHO (OPMYJIHMPOBATh  ONPENEICHUS
n3y4aeMbix (UTyp, BBIABUTaTh THIOTE3BI O CBOWCTBAX W IPHU3HAKaX
reoMeTpuuecknx (Quryp, OOOCHOBBIBATH WJIM ONpOBEpPraTh HX; yMEHHUE
MPOBOJUTH Kiaccu(pukanuio (Uryp mo pasiuuHbIM TPH3HAKAM, BBIOIHSTH
HEO0XO0IUMBIE JOIIOJHUTENIbHBIE TIOCTPOEHUS
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YMeHue onepupoBaTh MOHATUSMH: IBH)KEHHE B MPOCTPAHCTBE, MapalyielbHbIHA
[IEPEHOC, CHUMMETpUi Ha IUIOCKOCTM M B  IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHe MOJ00HS, TOAOOHBIE QUTYPBI; YMEHHE PAclio3HaBaTh PABHBIC U
nofo0Hble (GUrypsl, B TOM 4YHCIE B MPHUPOAE, HCKYCCTBE, apXUTEKTYpE;
UCIOJb30BaTh T€OMETPUYECKUE OTHOUIEHUS] IPU PELIeHUH 3ajay; HaXOIUTh
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FCOMETPUYCCKUE BEIMYUHBI (IJIMHA, YTOJl, IUIOIIAIb, O0BEM) MPH PEUICHUH
3alad M3 JPYTUX Y4YeOHBIX MPEAMETOB U U3 PCATbHOW JKU3HU;, YMEHHE
BBIYUCIISATh TEOMETPUYECKHE BEJIMYHHBI (IUIMHA, YTOJ, IUIOMAAb, OOBEM,
IUIOIIAAb TIOBEPXHOCTH), HCIIONB3Ysl U3y4eHHbIC (OPMYIBI U METOJBI, B TOM
YHCJIC: IUIOMIA b IIOBEPXHOCTH THPaMU/IbI, IIPU3MBI, KOHYCA, IIJIMHIPA, ILIOIA]Th
cdeprr; 00pEM Kyba, MPSMOYTOIBHOTO TapaUieNienuIie1a, THPAMUIBI, TPU3MBI,
MWITHHIPA, KOHyCa, [apa; YMEHUE HaXOIUTh OTHONICHHE OOBEMOB MOJOOHBIX
duryp

YMeHue omnepupoBaTh TOHSATHUSAMH: MPSAMOYTOJbHAas CUCTEMa KOOPMHAT,
BEKTOP, KOOPIMHATBHI TOYKH, KOOPJIWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BE/ICHUE BEKTOpa Ha YKCIIO, Pa3joKEeHUE BEKTOpa MO 0a3HCy, CKAISIPHOE
MPOU3BE/ICHIE, BEKTOPHOE NPOM3BEJICHHE, YroJ MEXIy BEKTOpPaMH; yMEHHUE
HACIIONB30BaTh  BEKTOPHBIA M KOOPAMHATHBIA  METOJ JUIsl  pEUIeHUs
TEOMETPHUCCKHX 3aJ1a4 U 3314 APYTHX YUCOHBIX MPEIMETOR

13

Ymenune BI)I6I/IpaTI> MOAXOAIIMM METOA JId PELICHHs 3aJaud; NOHUMaHHE
3HAYMMOCTH MaTEMaTHKU B U3YYEHUH NPUPOIHBIX M OOLIECTBEHHBIX MIPOLIECCOB
U SIBICHUH; yMEHHE paclo3HaBaTh INPOSBICHHE 3aKOHOB MAaTEeMAaTHUKU B
HCKYCCTBC, YMCHHE IMPUBOJNTDH IIPUMCEPLI MAaTEMATUYCCKUX OTKpI)ITI/Iﬁ
POCCHUICKON 1 MUPOBOI MAaTEMAaTHYECKON HAYKU

HEPEYEHDb 3JIEMEHTOB COIAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D ITIO
MATEMATUKE

IIpoBepsieMblii 31eMEeHT COlePKAHUSA

Kon
1 Uucna 1 BBIYUCIIEHUS

1.1 Hatypanbhbie u riensie yrcna. [Ipu3sHaku 1eIMMOCTH LENbIX YHCeT

12 Panonanbsaeie yncna. OOBIKHOBEHHBIE W JIECATUYHBIC JPOOH, TPOLEHTHI, OECKOHEYHBIC
MEePUOIUIECKUE APOOH

13 Apn(bMeTMqE:CKHﬁ KOpeHb HaTypaJIbHOU cTereHu. JleiicTBus ¢ apuMeTHIEeCKHMU KOPHSIMH
HATYpaJIbHOH CTEeNeHH

1.4 Crenenp ¢ nenbIM MokazatesneM. CTeneHb C paloHaNbHBIM Toka3aTeneMm. CBoMCTBa
CTETICHH

15 CuHyC, KOCHHYC M TaHI'€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecsiTuuHbie 1 HaTYpajlbHbIE JOrapuMbl
[HeiicTButenbHble 4nciaa. ApUPMETHUYECKHE ONepaluud C JeHCTBUTENBHBIMH YHCIAMU.

1.7 [IpubnmkEéHHbIC BBIYUCICHUS, TpaBUia OKPYIJICHUs, NPUKHIKA M OIEHKAa pe3ysbTara
BBIUMCIICHUN

1.8 [IpeoOpazoBaHue BEIpaKEHUI

1.9 KommiekcHsle ynciia

2 YpaBHEHUSs U HEPABEHCTBA

2.1 Lenbie n 1poOHO-pallnOHANIEHBIE YPaBHEHHS

2.2 WppanmonanbHble ypaBHEHHS

23 TpuroHoMeTpu4ecKHe ypaBHEHHUS

2.4 ITokasarespHbIe M JOrapuhMUIECKHE YPABHECHHUS

2.5 Lessle 1 IpOOHO-pallMOHATIBHBIC HEPABCHCTBA

2.6 HpparmonansHbIe HEpaBEHCTBA

2.7 ITokasarenbHbIe 1 JorapuMUIECKHE HEPaBEHCTBA

2.8 Tpuronomerpruyeckre HEPaBEeHCTBA
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2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHsI, HEPABESHCTBA U CHUCTEMBI C TTapaMeTpaMu
2.11 Marpuria CHCTEMBI TMHEHHBIX YpaBHeHUH. OnpeneTuTe]Ib MaTPHUITEI
3 DOyHKIINN U TpadhuKH
3] OyHKIHA, crioco0sl 3afgannsa GyHkwn. ['paduk dyskiun. B3anmao obpaTHBIe QYyHKITHH.
) Y€tarie n HeuéTHBIC GYHKINH. [leproandeckue GyHKIIUN
OO6macTh ompe/ieNeHnss 1 MHOXKecTBO 3HaueHnd ¢ynkmmn. Hymu ¢yskmmu. [lpomexyTiku
3.2 3HAKOIMOCTOSHCTBA. [IPOMEKYTKH MOHOTOHHOCTH (PYHKIMU. MaKCUMyMBI U MHUHUMYMBI
¢yskuuu. Hanbonbiee v HanMeHblee 3HaUeHHE (YHKIIUU HA TIPOMEXKYTKE
33 CrenieHHass (QYHKUUS C HATypajbHBIM M LEJIbIM IOKa3aTeneM. EE cBoiicTBa M rpaduk.
CsoiicTBa 1 rpadyK KOPHSI 71-0¥ CTEIIEHU
34 Tpuronomerpuieckue GyHKIMH, UX CBOMCTBA U TpapuKu
3.5 [Noka3aTenbHas U JorapudMuieckas PyHKIIMU, KX CBOWCTBA M rpadUKH
36 Touku pa3psiBa. ACUMITOTHI rpadukoB GpyHkiuid. CBoWCTBAa (QYHKIUN, HEPEPHIBHBIX Ha
OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs TTIOCIIEA0BATEIBHOCTEH
3.8 Apudmerrueckasi 1 reoMeTpruecKas nporpeccuu. @opmMyiia cI0KHBIX MPOLEHTOB
4 Hauana mareMaTHUecKOro aHaian3a
4.1 IIpousBoanas ¢hyHKIHH. IIpon3BOIHEIC dJIEMEHTAPHBIX (YHKITHI
49 [IpumeHeHre TPOU3BOIHON K MCCIEHOBAaHUIO (PYHKIWHA Ha MOHOTOHHOCTH U OKCTPEMYMBL.
HaxosxaeHnue HanOoJbIero 1 HAaMMEHbBIIETo 3HAUCHUs] QYHKIIMM Ha OTPE3Ke
4.3 [lepBooOpasnas. MHTerpai
5 MHoXxecTBa U JIOTUKa
5.1 MHO0eCTBO, OllepallMy HaJl MHOKeCTBaMU. JlnarpaMMel Dilsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U CTaTUCTUKA
6.1 OrnucarenpHasi CTATHCTHKA
6.2 BeposatHocTb
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMBIE M IITIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHukH
7.4 Tesa ¥ MOBEPXHOCTH BpalCHHS
7.5 KoopiuHaThl U BEKTOPHI
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