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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYEeCKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaromuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajga MaTeMaTHYECKOTO aHAN3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YpPOBHE, HEOOXOAMMOM [T OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3ZHAHUS, HWCTOPWUH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecs OBJIAJeBAlOT YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOUN Gopme.

Kypc anrebpsr u Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIBh30BaTh WX B MOBCEIHEBHOW XU3HH. B TOoXke Bpems oBlajeHue
a0CTpaKTHBIMA UM JIOTMYECKH CTPOTHMHM MATEMATHUYCCKUMHU KOHCTPYKIIHSMU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, HCTIOH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiW3a B CTaplied IIKOJE ydJalluecs
MOJIYYatOT HOBBIM OIBIT PEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUST MaTEMaTHYSCKUX MOJIeJIeH peallbHbIX CHUTYyalluii M HHTEpIIpETaIluu
MOJIYYCHHBIX  PEIICHUHM, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B TMpUpPOJIE, HAyKe U B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

Kypc obGnamaer 3HAYMTENHHBIM BOCIUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak 4depe3 y4eOHbId Marepuaj, CIoCOOCTBYIONUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOW MesITeIbHOCTH,



TpeOyroLen CaMOCTOATEJIBHOCTH, aKKypaTHOCTH, IIPOJOJDKUATEIIBHON
KOHIIEHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTO
aHaIK3a JISKUT JAeATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa v Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKoro aHanusza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHUH JABYX JIET
oOy4eHHs B CTapllel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Ipyra U MOCTEHEHHO
HAChIAsICh HOBBIMM TE€MaMH W pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
WMHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTHUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BcE Oosee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTENbHO (hopMUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENIb pPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTHUYECKOT0 aHaIM3a», JUIsl PELIEHUS] CaAMOCTOSATENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTAaT.

ConepkaTenbHO-MeTOANYECKass TUHUA «Yucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedt mikoige oco0oe BHUMAaHUE YIEISETCS
(GOpMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucu JEHCTBUTENBHOTO 4YHCIa, YMEHHE
pPalMOHAJIBHO BBINOJHATh JCHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIEHHUBATH
pesynbrar. OOyyaromuecs NOJYYarOT HAaBBIKM NPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHsS M HEPABEHCTBA» PEANN3YETCA HA TMPOTSIKEHHH BCETO
oOydyeHMs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pa3feie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3aAad. OOyuaroniyecs OBIaJIe€BalOT
Pa3IMYHBIMA METOJIAMU PELICHUS UEJbIX, PAlUOHAIBHBIX, WPPAUUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [losrydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUIMNA C TOMOILIBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3a/lady W 3a7ad Ha
HAaXOXKJEHUE HauOOJBIINX W HAUMEHBbIINX 3HadeHuW Qyukuu. JlanHas
CoJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMUpOBaHHE YMEHUI
BBIMOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UppALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJIEpKalMX CTeNeHu M Jorapudmel. bmaromaps u3ydeHuro anreOpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS YyYaIruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB U HEpaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUA «DyHKUMM U TpaduKU» TECHO
MepEIIeTaeTCs C APYrUMHU JIMHUSIMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON TUHUN HAIleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M ciioBecHO. Ero m3yuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell pealbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-JIOTHUECKOTO U KPEaTHUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydaromuecs Y3HAIOT O
BBIJIAIOLIMXCS pe3ysibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopepxarenbHO-MeTOANYECKask TUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKH WU MPEAJIararoT



HanboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINI BCE pa3/iesibl MATEMAaTUKH U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MAaTEMATUYECKUE TUCLUUIUIMHBI B €IHHOE
uenoe. IloatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTeMaTHMYECKOTO aHAM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYALIUN, UCCIIETOBaAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaliu3a U
UHTEPIIPETALNN MOITYYEHHBIX PE3YyJIbTaTOB. Takue 3aJaHusi BIUIETEHBI B KayKIbIH
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCIOJIb3YETCS
JUISL pellieHusl IPUKIAIHBIX 3a1a4. [Ipu peneHnu peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOLECCE U3YYEHHUs BCEX TEM Kypca «AsredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHME Kypca anreOpbl MU Hadal MaTEMaTUYECKOTO
aHanau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heneno B 10 kinacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KIIACC

Yucsia ¥ BIYMCICHUS

Pannonansubpie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeCKOHEUHblE  mepuoAudeckue  Jpodu. ApudMeTHYecKue  omnepanud  C
paMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxkeHui. [IpuMenenne
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IU4HbIX OTpacieu
3HAHUU U PEaJIbHOM KU3HH.

JlelictButenpHble  yucia. PanuoHanbHBlE W UppALMOHAIIBHBIE  YHCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1enbiM  mokazareneMm. CranpaptHas ¢opma  3amucu
nefcTBUTEeNbHOrO  uMcna. Mcnonmp3oBaHue —moaxondmedl  (opMbl  3amMcu
JEUCTBUTEBHBIX YMCEN I PELICHUS NPAKTUYECKUX 3aad U IPEACTaBIICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cTemeHu.  JlelicTBus ¢
apu(PMETUYECKUMHU KOPHSMHU HATypaJIbHON CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

VYpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpaBEHCTBA.
MeTton MHTEpBAJIOB.

Pemenue nuensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHNE ypaBHEHH M HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ad
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HAyKH U PeabHOU KU3HH.

DYyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu QyHkium.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUH.

CrenenHas QpyHKIMS C HATypaJbHBIM U IIeNIbIM MoKazateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS n-0i CTENEHHU.



TpuroHomeTpudeckas: OKPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMIT YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUUYECKOM
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHuEe TEOPETUKO-MHOKECTBEHHOIO ammapara Jyisi ONMUCAaHUS PealbHBIX
IIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHabie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAJIBHBIM MTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHHS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEPKAITUX JIOTapU(DMBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
IIOKA3aTEIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHU. PellleHre MPUKIAIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUN.

CHCcTEMBI M COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne  ypaBHEHUN, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 Pa3IMyHbIX 00JacTeid HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyuknus.  [lepuonunueckne  ¢yHkuuud. [IpomMexyTku  MOHOTOHHOCTH
¢yHkuu. MakcumyMbl U1 MUHUMYMbl (QyHKiuu. HanGosblnee u HauMeHbluee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIHUN 175 pelIeHUs] YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepsiBabie GyHKIMH. MeTOI MHTEPBAJIOB ISl PEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NYECKHUH  CMBICTT
MIPOU3BOIHOM.

[IpousBoaHble  dMeMEHTapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
IIPOU3BOJHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K MCCIEIOBAHUIO (DYHKUIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHue HanbospIIero 1 HaMMEHbIIETo 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpumMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIIY4dIEero pElIeHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuidi W (usnmyeckuil cMmbIca. Bwruucnenue
uHTerpana no gpopmyne Hetorona—IJleiiOnuua.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO mpenmera «MaremaTtnka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsI CICAYIOMINX JIUUYHOCTHBIX,
METamnpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:

['paxxnaHckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOINEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IUUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHI U TIP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSIMY ¥ HA3HAYCHUEM.

[TatproTnyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCyXJIeHU;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (30pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3nuecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CHIOPTUBHO-03/JOPOBUTEIBLHON
JEATEIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepaM  MPO(EeCcCHOHATBHOW  JACSTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA MPOTSHKEHUM BCEW JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COIIMATIbHO-YKOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHMEM TJI00ATBHOTO XapakTepa HSKOJOTHYECKHX Mpoldiem;
OpUEHTaIlMel Ha NMPUMEHEHHE MATEMAaTHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
0o0JaCTH OKpYy)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOHBIX MTOCIEACTBUN JIJIs1 OKPYKAIOIIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAayKM M  OOIIECTBEHHOM MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW EsITeNIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IIMBWIM3ALMH;, OBJIAJCHUEM SA3BIKOM
MaTeMaTUKM U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yabTaThl OCBOSHHUS IMPOTPAaMMBbI YU4eOHOTO IpeaMeTa
«MarteMaTuka XapaKTEPU3yIOTCS OBJIaJICHHEM YHUBEPCATBHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeSYTAMUBHBIMU OCUCBUIMU.

1)  Vwuueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NpOYeccos oobyuanwuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

bazoBbieornueckueIcCTBUS:

e BBIABIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHATHH, OTHONICHWHA MEXKIY IOHATUIMH; (OPMYIHUPOBATH
OMpeNeNIeHUs]  MOHSTHH;  yCTaHABIMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
KIaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATH, (OPMYJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHCE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHMUYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIE
CY>KJICHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh HauboJee NOAXOAAIMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrblencciienoBaTeIb,CKUEICUCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHCKAM WHCTPYMEHT IMO3HAHUS,
dbopmynpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl pELLECHUs 3a1a4K;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHaJNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTABICHMUS,

CTPYKTYpUPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLUTIOCTPUPOBATH TpapuvecKH;



2)

OLICHMBATh HaJIE)KHOCTD uHbopManuu 1o CaMOCTOSTEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIPUHUMATh H  (OPMYJIUPOBATh CYXJIEHHS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOIYYECHHbIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, pelIaeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIE HA MIOUCK
pELICHUs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI opme GpopMyIHpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaThl  pPEIICHHUs  3aJayd,  JIKCIEPUMEHTA,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaJIbHON pabOThI MPY PEIICHUH YUCOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNiaTh BUABI PabOT, 10roBapUBaThHCS, 00CYKIAaTh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyXKIeHUs, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeusl, obecneyusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pedIekcun Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaIeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA THpolecca u
pe3yJsibTara pelieHuss MaTeMaTUYeCKOM 3a71auu;



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBICHATH
IIPUYMHBI TOCTUXKEHUSI WIM HEJOCTHUIKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHoro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIM3a»
Ha YpPOBHE CpPEIHEro OOIIero 0Opa3oBaHUs JOJDKHO OOecrneduBaTh JOCTUXKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHA U JECATUYHAS IPOOb, MPOLIEHTHI.

BelmonHAT,  apuMETHYECKUE  ONepaludd € pPAlMOHAJIBHBIMM U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoimonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOB3YS MpaBUila OKPYIJICHHUS,
JIe71aTh IPUKUAKY U OLICHKY PE3yJIbTaTa BIYUCICHUN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IOKa3aTeslieM; CTaHJapTHas
dbopma 3amMcH JACUCTBUTENBHOTO YHCIA, KOPEHb HATypajibHOM CTENEHU;
UCIIOJIB30BaTh MOAXOASANIYIO (DOPMY 3aMMCU NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
IIPAKTUYECKUX 3a/1a4 U NIPEICTABIICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCITI0JI30BAaTh 3alKCh IPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKUIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palrOHAIIbBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM W pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BeimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HPPaLMOHAIBHBIX
BBIDQXKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSA U HEPABEHCTBA I PEILICHUSA MATEMATUYECKUX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MonennpoBaTe peandbHble CUTyallUd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPDAKECHNUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (YHKLMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIaCTh
ONpE/eNeHNs] M MHOXECTBO 3HaueHHi (yHkuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
GyHKIHUU, TPOMEKYTKU 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

CrpouTth M ynTaTh TpaUKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTEeJIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEHN NpU peuIeHUH 3ajad U3 JPYruX Y4eOHBIX NMPEAMETOB U peaJbHOU
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAsL IPOIPECCUH.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YyObIBaollasi TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBaIOUIEH reOMETPUUECKOM MPOTPECCU.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOKECTBO, OIIEPALIMN HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONMCAHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  HOHATUSAMM: ONpEIEIICHHUE, TeopeMa, CJIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KUIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HATypaJIbHOE, IE€J0€ YHCIO; HCHOJIb30BATh
MPU3HAKN JIEIMMOCTH LIEJIBbIX YHUCEN, PA3JIOKCHUE YMCIIAa HA MPOCTHIE MHOXKUTEIN
JUJIsL pELLICHUS 3a1ay.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JorapudM UYHCIA, NECITHYHBIE W HATypalbHBIC
aorapu@mel.



YpaBHeHMs U HEPABEHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAKECHHIA;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI II0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BemonHsaTe npeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKaIlUX JOrapu(Mmsbl;
ONEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxonuTp pemenys mpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEIICHHE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3a7a4.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh pealbHblE CHUTyallud Ha S3bIKE€ anredpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM arapara aareopsl.

DOyHkuHuu U rpadpuku

OnepupoBaTh MOHATUAMH: [EepuoANYEcKas  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKLMH, TOYKM OJKCTpeMyMa (QYHKIHMM, HauOonbliee U
HauMEHbIllee 3HAuYeHUS (QYHKIUM Ha IPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMH, 3aJJaHHOUN rpauKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIUI; N300paxaTh UX Ha KOOPAMHATHOM MIIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUN
Y WCIIOJIBb30BaTh UX I PELIECHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBaTh rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHASL QYHKUHUS;, TPOU3BOAHAS (QYHKLINU;
UCITI0JIb30BaTh FT€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHON JIs1 pelIeHUs
3a/1a4.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIINNA, BEIYUCIISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30oBaTh NPOU3BOAHYIO IJIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U  HUHTErpaji; TMOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



HaxonuThs mepBooOpa3HbIe 3JeMEHTApHbBIX (DYHKIIWN; BBIYUCIATH HHTETPAI
o ¢popmyiie HeroTona—JIeliOruta.

Pemarp npukiagHple 3aa4d, B TOM YHUCIIC COIIHAIBHO-2KOHOMUYECKOTO H
(u3nUecKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUYECKOTO aHAJIN3A.

YUYET PABOYEHN MPOI'PAMMbI BOCIIUTAHUSA

Pa6ouas nporpamma Bociutanus MAOY COLI Ne 3 peanuzyeTcst B TOM 4ucie
U 4epe3 HUCIOJb30BaHMWE BOCIUTATENILHOTO MOTEHIMAjda ypPOKOB airedpbl. Jra
paboTaocylIecTBIsAETCS B CAEAYIOMUX Gopmax:

» JloGyxxneHue oOyuaromuxcsi coOI0AaTh Ha YpOKE OOIIECTIPUHATHIE HOPMBbI
NOBEJEHUsA,IpaBliia  OOUIEHUsT cO  cTapmMMH  (II€1aroru4eCKUMHU
pabOTHUKaMHU) M CBEPCTHUKAMU(OOYUAIOMIMMHUCS), MPUHIUIBI Y4eOHOU
JUCIHUIUIMHBI U CAMOOPTaHU3ALINH.

» JlpuBneyeHne BHUMaHUsA OOYYAIOIIUXCS K IICHHOCTHOMY  acCIEKTY
U3y4aeMbIX HAypOKaxX MPEIMETOB, SIBJIICHUN, COOBITUH Yepes:

- IEMOHCTpAIMIO 00y4aroIUMCs IPUMEPOB OTBETCTBEHHOIO, IPaXAAHCKOTO
NOBEJICHUS, IPOSIBJICHUS YEI0BEKOIIO0M U 10OpOCepIeYHOCTH

- oOpalleHue BHUMaHUS Ha HPABCTBEHHbIE ACHEKThl HAYYHBIX OTKPBITH,
KOTOpBIEU3YYalOTCsl B JIaHHbII MOMEHT Ha YpOKe; Ha IpelcTaBUTeNen
YUEHBIX, CBSI3aHHBIX CH3Y4aeMbIMH B JTaHHBIH MOMEHT TE€MaMH, Ha TOT
BKJIaJl, KOTOpPHIi OHHM BHECIM B pa3BUTHUEHAICW CTpaHbl W MHpa, Ha
JOCTOMHBIE TOpaKaHUs IPUMEPHI UX KU3HU, HA MOTHUBBI UXTIOCTYTIKOB;

- WCIIONIB30BAaHME HA YypoKax HWH(OpMaIHM, 3aTparuBaroliell Ba)KHBIC
collMajbHble, HDABCTBEHHBIE, STUUECKHE BOIIPOCHI.

* Jcnonp3oBaHME BOCHUTATENBHBIX BO3MOXKHOCTEW COJEp)KaHUs Y4eOHOro
npeaMeTaaist GOpMUPOBaHUS Y 00YUaIOUINXCS POCCUICKUX TPaIUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEW uepe3 Moaoop
COOTBETCTBYIOIIUX
3a7a4 JUIsl pEIICHUs, IPOOIEMHBIX CUTYAIUi 711 OOCYXKACHHSI B KJ1acce.

* BkIIIOYeHHE B YPOK MTPOBBIX MPOIEAYP, KOTOPhIE TIOMOTAIOT MOAAEPIKATh
MOTHUBALIMIOOOYYAIONIMXCA K  MOJY4YCHHUIO  3HAHWM,  HaJIaKMBaHUIO

MO3UTHBHBIX  MEXKIMYHOCTHBIXOTHOIIIGHWH B Kjacce,  IOMOTalT
YCTaHOBJICHUIO T00pOoXKeTaTSTLHON aTMocdepbl BO BpeMsi
ypoKa.

* [IpumeHeHue Ha ypOKE HHTEPAKTUBHBIX (OpM padOThl, CTUMYIUPYIOIIUX
MO3HABATEJIbHYI0 MOTHUBALIUIO 00YUYaIOIIUXCS.



[Ipumenenne rpynmoBoil pabOTel WM paboOThl B Mapax, KOTOPbIE
CHOCOOCTBYIOTPa3BUTUIO HAaBBIKOB KOMAaHIHOW pabOThl U B3aUMOJIEHCTBUIO
C IpYTUMH 00y4aroUIMMHUCS.

BeiOOp ¥ ucCnosp30BaHME Ha YpOKax METOJIOB, METOJIUK, TEXHOJIOTHM,
OKa3bIBAIOIIMXBOCIUTATEILHOE BO3ICHCTBUE HA TUYHOCTH B COOTBETCTBHUH C
BOCIIUTATEIHHBIM UJealoMm,
LEJIBIO U 3a/1a4aMH BOCITUTaHUSL.

WuumunpoBanue W TOJACPKKAa  HCCIENOBATENbCKONM  ACSITENbHOCTH
IIKOJIbHUKOB B()OpME BKIIIOUEHHUSI B YPOK Pa3JIMYHBIX HMCCIEIOBATEIBCKUX
3aJlaHuil ¥ 3a7ad, YTO JAa€TBO3MOXXHOCTh OOyYarolIMMCsS HpUOOpEecTH
HaBbIKU CaMOCTOSITEIIBHOTO PEIIEHUATEOPETUIECKON npo0JIeMBlI,
TE€HEPUPOBAHUS 151 oopmIieHus COOCTBEHHBIX TUITIOTES,
YBOKHUTEIBHOTO OTHOIIEHUS K YYXXKUM HACSIM, IMyOJUYHOTO BBICTYILJICHHS,
apryMEHTHUPOBAHUSA U OTCTAaWBaHUS CBOCH TOUKH 3PEHUS.

YcTaHOBIEHHE  YBAXHUTENBHBIX,  JOBEPUTENBHBIX,  HEPOPMATHHBIX
OTHOILIEHUH MEXAYyuUTElIeM U YYEHHKaMM, CO3JlaHM€ Ha YpoKax
HIMOLIMOHAIBHO-KOM(OPTHOM CpPEIbI.

Kpumepuu oyenuganusn yCmuslx omeemoes yuaumuxcs
OTBeT OLIECHUBAETCS OMMEMKOU «5», €CIIA YUCHUK:

MOJIHO PACKPBUI COJEp’)KaHWE MaTepuaia B oObeMe, MPEeayCMOTPEHHOM
IporpaMMoil U Yy4eOHHUKOM, H3JIOKHJI MaTepuaid TPaMOTHBIM SI3BIKOM B
OTIPEJICTICHHONW  JIOTUYECKOW TOCTEAOBATEIbHOCTH, TOYHO HCIIOJIb3Ys
MaTEMaTHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY

MPaBUJIBLHO BBIIOJTHWJI PUCYHKH, YEPTEXKH, TpadUKH, COIyTCTBYIONTUE
OTBETY;

MOKa3aJl yMEHHE WJUTFOCTPUPOBATh TCOPETUUYCCKUE TIOJIOKCHHUS KOHK-
PETHBIMH TIPUMEpPaMU, MPUMEHSITh UX B HOBOM CUTYaIllUH MPHU BHITIOJTHEHUH
MPAKTUYECKOTO 3a/IaHMUS,;

MPOJIEMOHCTPUPOBATT  YCBOCHHE pPAaHEE M3YyUYCHHBIX COITYTCTBYIOIIUX
BOIIPOCOB, C(HOPMUPOBAHHOCTh M YCTOWYUBOCTH HCIIONB3YEMBIX IMPU OT-
paboTKe YMEHUI U HABBIKOB,;

OTBEYAJI CAMOCTOSATEILHO 0€3 HABOISIINUX BOTIPOCOB yUUTEsA. BO3MOXKHBI 1 -
2 TOTPEmHOCTH TPHU OCBEIICHWH BTOPOCTETICHHBIX BOMPOCOB WJIH B
BBIKJIQJIKaX, KOTOPBIE YICHHUK JIETKO UCIIPABUII TI0 3aMEYaHUIO YIUTEIIS.

OTBETOIICHUBACTCIOTMETKOM «4»,eciu

OH YJOBJIETBOPSIET B OCHOBHOM TpPEOOBaHHUSM Ha OIEHKY «5», HO IpHU
3TOM UMEET OAUMH U3 HEJJOCTATKOB!



B HU3JIOKCHHUH JOITYHICHBI HEOOJIbIINE HpO6€J’IBI, HC HMCKAa3MBIIUEC Ma-
TCMATHYCCKOC COACPIKAHUC OTBCTA,

AOITYHICHBI 1-2 HCIO0YCTA IIpU OCBCHICHUM OCHOBHOI'O COICPIKAaHUA OTBCTA,
HCIIPAaBJICHHBIC 110 3aMCYAaHNIO YHHUTCIIA,

AOIIYIICHBI ommbka wiu 3-4 HCO04YCTa IIPpHU OCBCIICHUN BTOPOCTCIICHHBIX
BOITPOCOB MJIM B BBIKJIAJIKaX, JICTKO UCITPABJICHHBIC 110 3aMCUaAHNIO YUUTCIIA.

OT1meTka «3» cTaBUTCS B CICAYOIHUX ClIydasix:

HEMOJIHO WJIM HEIOCIEA0BATEIbHO PACKPBITO COJIEp)KaHUE MaTepHalia, HO
IOKa3aHO 00lIllee NMOHMMaHUE BOMNpOca U MPOJEMOHCTPUPOBAHBI YMEHHS,
JIOCTaTOYHBbIE [UIsl JaJbHEHMILEro YCBOEHHS MPOTrPaMMHOIO MaTepuala
(ompenenennble  «TpeboBaHMSIMM K MaTEMaTUYECKOHM  MOJATOTOBKE
yUaIIXCs»);

MMEJUCh 3aTPYJHEHUS WM JOMYIIEHbl OIIMOKU B ONPEACICHUH MOHSATHM,
UCITOJIb30BAaHUM MATEMAaTHYECKOW TEPMHHOJIOTUHU, YEPTEXax, BBIKIAJIKaX,
UCITPaBJICHHBIE [TOCJIE HECKOJIBKUX HABOJSALIUX BOIIPOCOB YUUTEIIS;

YYEHHK HE€ CIIPaBUJICS C IPUMEHEHUWEM TEOPHUHM B HOBOW CHUTyaluU IpU
BBIMIOJIHEHUM TPAKTUYECKOTO 3a/JaHus, HO BBIIOJHWI 3aJaHus 00s-
3aTEJIBHOIO YPOBHSI CJI0)KHOCTH 110 TaHHOM TEME;

OpyU 3HAaHUU TEOPETHUYECKOr0 MaTepuana BbIABICHA HEJOCTATOYHAs
c(OpMHPOBAHHOCTh OCHOBHBIX YMEHHMI W HAaBBIKOB: 2 rpyOble OIIMOKH,
MHOT'O HEZIOYETOB, MEJIKUX MOTPEIIHOCTEH;

OTMeTKa «2)» CTaBUTCS B CICAYIOIINX CIIy4asx:

HE pPacKpbITO OCHOBHOE COJIep KaHne yUeOHOro MaTepuania;

OOHapy)XeHO HE3HaHWe WIM HENOHMMaHHWE YYEHHKOM OOJbIIed wWin
HanOoJIee BaKHOM YacTh yueOHOTro MaTrepuana;

JIOTIYIIEHbl OMIMOKK B OINpENeTCHUH TMOHSATHH, TPH HCIOIh30BAaHUH
MaTeMaTHYECKON TEPMHUHOJIOTHH, B PUCYHKaxX, YepTekax WM rpadukax, B
BBIKJIQ/IKaX, KOTOpPhIE HE WCIPABICHBI IOCIE€ HECKOJbKUX HaBOMSAIINX
BOIPOCOB YUHTEJIS.

OtmMmeTtka «1» cTaBHUTCS, €CIIH:

YU4EHUK OOHApyXWI TIOJHOEC HE3HAaHWE W HEMOHMMaHUE H3y4acMoro
y4eOHOro MaTepuaja Wil He CMOT OTBETUTh HHM Ha OJHWH U3 TOCTABIICHHBIX
BOIIPOCOB I10 H3y4aeMOMY MaTepHaly;

OTKa30TBBINOJHCHHUA3AaHHS.

KpumepuuoyenusanuanucoMeHHbIXPAOOMYUAUIUXCA
OTMeTKa «S5S»CTaBUTCS, €CIIH:

PabOTaBBINIOJIHEHATIOJIHOCTHIO;
B JIOTUYECKHX PACCYXKJIEHUAX U OOOCHOBAHWU PEIICHUS HET MpoOesioB U
OIITHOO0K;



® B PEHICHUU HET MAaTEeMaTUYECKUX OIMOOK (BO3MOXKHA OJHA MOTPEIIHOCTD,
OMHMCKA, HE SBJAIOIIASACA CIECACTBUEM HE3HAHUA WIM HEIOHUMAaHHS
y4eOHOro MaTepuana).

OtMmeTKa «4»CTaBUTCS, €CITU:

e paboTa BBINOJHEHA TIOJHOCTHIO, HO OOOCHOBAaHMS IIArOB pEIICHUS
HEJIOCTaTOYHBI (€CITM yMEHHWE OOOCHOBBIBATH PACCYKICHHS HE SBISUIOCH
CHeUalbHbIM 0OBEKTOM MPOBEPKN);

e JIONyIlEHA OJIHA OIIMOKA WM JBa-TPU HEJ0YeTa B BBIKJIAJKaX, PUCYHKaX,
yeprexkax wiM rpadukax (ecau 3T BHABI pabOThl HE SBISIIUCH
CHEIUaTbHBIM 0OBEKTOM MPOBEPKH).

OT1meTka «3»CTaBUTCS, €CIIU:

® JomylIieHbl Oojiee OJHOM OIMMOKM WK Oojee ABYX-TpeX HEIOYETOB B
BBIKJIQJIKAaX, uepTexax Wi rpadukax, HO  y4YallWics  BIIaJEeT
00s13aTeIbHBIMU YMEHUSIMHU 110 TTIPOBEPSEMOM TEME.

OTmMeTKka «2»CTaBUTCS, €CIIU:

® JIONYIICHBI CYIIECTBEHHbIE OIIMOKM, TIOKAa3aBIIME, YTO YYalluWcs He
BJIAJICET
00s13aTEIbHBIMA YMEHUSAMH I10 JAaHHOU TeMe B MOJTHOU Mepe.

OtmeTtka «1»cTaBuTcs, €Ciu:

e paborTa rokaszaia MoJIHOE OTCYTCTBUE Y ydalllerocs: 00s:3aTeIbHbIX 3HAHUN U
YMEHHM MO MPOBEPSEMON TEME;

® 3HAYUTEIbHAs YaCTh pa0OThI BHIMIOJHEHA HE CAMOCTOSITEILHO;

® OTKa30TBBITOJHCHUSIPAOOTHI.

Ouenkamecmogvixpadoomooyuarouuxcs
«5» - 85-100%
«4y» - 65-84%
«3» - 41-64%
2» - < 40%
«1» - HET HU OJTHOTO OTBETA; OTKA3 OT BBHIMIOJIHEHUS TECTa



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

N KoanyecTBo4acoB DJIeKTPOHHbBIE
[
(uudpossbre)
n/ HaumeHnoBaHuepa3aejioB U TEMIPOrpaMMbl Bcecer KontposabHbiepad IMpakruyeckuepad
o0pa3oBaTejbHbIEpeC
II ) OThI OThI
YpChI
. bubnuoreka [IOK
MHoecTBa pallMOHAIBHBIX U JCHCTBUTEIBLHBIX

1 14 1 https://m.edsoo.ru/1568ab

yucell. PanmoHanpHbIeypaBHEHUS U HEPABEHCTBA 3
bubnunorexka LIOK
Oyukuun 1 rpaduxn. CTerneHsb ¢ HeabM
2 YHKI pag H 6 https://m.edsoo.ru/1568ab
IIOKa3aTejIeEM
a3
. . bubnnorexa [IOK
Apudmerndeckuii KOpeHb N—OH CTEIICHHU.

3 18 1 https://m.edsoo.ru/1568ab
HpparmonansHbleypaBHEHHS 1 HEPABEHCTBA 3
DopMyIBEITPUTOHOMETPUH. TPUTOHOMETPHUUECKHE bubnmorexa [IOK

4 PMYJIBITP pHH-Ip p y 22 1 https://m.edsoo.ru/1568ab
paBHEHHS

a3
bu6nunorexa LIOK

5 [TocnenoBaTenbHOCTH U IPOTPECCUM 5 https://m.edsoo.ru/1568ab
a3
but6mmorekxa [IOK

6 [ToBTOpenue, 0600IIEHNE, CHCTEMAaTH3aAlMsI3HAHUNA 3 1 https://m.edsoo.ru/1568ab
a3

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




11 KJIACC

KoaunyecTBouacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (nd )
nudpoBLIe
n/n TeMOpPOrpaMMbl Bcero Koutpoasubiepaborsl  IIpakTnueckuepadoTsl P
o0pa3oBaTe/ibHbBIEPECYPCHI
Crenenb ¢ palliOHATbHBIM
noka3areiieM. IlokazareapHas
1 - 12 1 bubmuorexa [JOK
YHKIMA. https://m.edsoo.ru/f11c4afd
[TokazaTenbHbIEypaBHEHUS U
HEpaBEHCTBA
Jlorapudmuueckast GyHKIIHS.
2 HOFapI/IiMI/I‘leCKI/IC q)yaBHeHI/DI u 12 bubmorexa LHOK
p M https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuroHoMmerpudeckue KIIUU 1
P P Pyn bu6mmoreka [IOK
3 WX TpaduKy. 9 1
https://m.edsoo.ru/f11c4afd
TpuronomeTpuueckueHEPABEHCTBA
4 [IpousBonHasi. 24 | bubnuoreka [IOK
[IpuMeHeHnenpon3BOIHOM https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
5 " 9
HTCTpal 1 CrOTpUMCEHCHHIA https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
6 C I 12 1
HCTEMBLYPABHCHIH https://m.edsoo.ru/f11c4afd
bubmuorexa [JOK
7 Harypan € U LleNbleyncIia 6
TYPAILHBIC H LICIIBICHHCT https://m.edsoo.ru/f11c4afd
g [ToBTOpenue, 0600MIIEHNE, 13 ) bubmuorexa [JOK
cucTeMaTHu3alusI3HaHuH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuectBouacon
JMarau3sy JyekTpoHHBbIenM(ppoBHIEOOPa30BA
n  Temaypoka Bec  Kourpoabnbie  IIpakruyeckue
YyeHHs TeJbHbIePeCcypChl
/ ero  padoThl padoThI
n
MHo3xecTBO, onepaluu Hajl
bubmuorexa [JOK
1 MHOKeCTBaMH. J{luarpamMmbl 1
. https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PanmonansHble yncna.
) OOBIKHOBEHHBIC M ICCATHUYHBIC | bu6mmoreka [IOK
IpoOu, MPOLEHThI, OECKOHEYHBIE https://m.edsoo.ru/be888093
MepUOANYECKHEe Ipoou
Apudmerrueckue onepanum ¢
3 palMOHAIIBHBIMU YUCIIAMU, | bu6mmoreka [IOK
peoOpa30BaHUS YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUIN
[Ipumenenue apobeii u
MPOLIEHTOB JIJIsl PEIICHUS
4 l'IpI/IKJ'IaI[HBIX 3azr[)aq M3 pa3INnYHBIX 1 bubmmorera [TOK
pHIIaM 1 13 pasii hitps:/m.edsoo.ru/44dd 1046
oTpaclieil 3HaHUU U peanbHON
KU3ZHU
[Ipumenenue apobeii u
MPOLIEHTOB JJIsl PEIICHUS
P P Bu6nuorexa LIOK
5 MPUKJIAIHBIX 33719 U3 Pa3INUHbIX 1

OTpacjei 3HaHUH U pealbHOU
KU3HU

https://m.edsoo.ru/d99d8c74




JleicTBUTEIbHBIC YHCIIA.

bu6mmoreka [IOK

6 P
AUHOHABHBIC 1 https://m.edsoo.ru/2f36a36f
HppaIMOHAJIbHBIC YHCIIA
7 ApudmeTrrueckue orneparum ¢ bubmmoreka [JOK
eHCTBUTEIILHEIMHU YU CIIAMH https://m.edsoo.ru/a97a12d9
[TpubnuxEHHBIC BEIYUCIICHHUS,
8 MIpaBUjia OKPYIVIEHUS, IPUKUIKA U buGnnorexa LIOK
p pyL » TPHKHA _ https://m.edsoo.ru/cb723fbd
OLICHKA pe3yJIbTaTa BBIYUCICHUN
9 ToxnecTBa u bubmuorexa [JOK
TOKIECTBEHHBICTIPEOOPa30BaHUS https://m.edsoo.ru/3a23ac15
10 VYpaBHEHME, KOPEHbYPABHEHUS bubnmnorexa LIOK
P » KOPCHLYP https://m.edsoo.ru/11ac68be
11 Hepagenctgo, bubnnoreka [JOK
pelIeHrEeHEPaBEHCTBA https://m.edsoo.ru/50bdf26d
bu6mmoreka [JOK
12 MetoauHTepBajioB
A p https://m.edsoo.ru/775f5d99
Pemrenne nensix 1 [poOHO-
13 allMOHAJILHBIX aBl;){eHI/Iﬁ u bubnmnorexa [IOK
pant yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas pabota mo Teme
"MHoOecTBa pallMOHAIbHBIX U
. P bubnuotexa [JOK
14 JIEMCTBUTENIBHBIX YHUCE.
https://m.edsoo.ru/1914a389
PaunonansHbleypaBHEHHS U
HEpaBEHCTB"
DOyuKIM, cI1ocoObI 3a1aHuA
15 (py Kuuu. Bzaumuo obpaTHbie bubmmorexa LIOK
YHICIUH. p https://m.edsoo.ru/226eeabf
GbyHKIIUU
16 = TI'paduk dpynkuuu. O6macTb bubnnorexa [JOK




OIIPEETICHUS U MHOXKECTBO
3HaYeHUN PYHKIUH.

https://m.edsoo.ru/763e75ee

Hynmudyukuuu.
[TpomexyTKM3HAKOTIOCTOSTHCTBA
N . bu6mmoreka [IOK
17 Herbie u neuCribied ki https://m.edsoo.ru/ff4564ad
CrerneHs C 1eNbIM [T0Ka3aTeseM.
18 CrangaprHas ¢popMa 3arucu bubmmorexa [TOK
. https://m.edsoo.ru/66446d3e
JEHCTBUTENLHOTO YUCIIA
Hcnonb3oBanue moaxozsien
(b opMBbI 3anMCH IEHCTBUTENBHBIX
19 YHCEN ISl PEIICHUS Bubmorexa ITOK
https://m.edsoo.ru/6eadc6f1
MPAKTUYECKUX 3a/1a4 U
MpEeACTaBICHUS JAaHHBIX
CrenenHast GyHKIIHS C
5o =~ HATYPAILHBIM H LC/IbIM bubnuoreka [IOK
nokasaresnem. E€cBolicTBa u https://m.edsoo.ru/3f25a047
rpauk
)1 ApudmernueckuitkopeHbHATypa bubnnorexka [JOK
bHOMCTETICHU https://m.edsoo.ru/d82c¢36d4
2 ApudpmeTrnueckuiKopeHbHaTypaj bubnnorexka [JOK
BHOMCTENEHU https://m.edsoo.ru/fe7fc4db
” CoiicTBa apupmMeTHuyecKoro bubnmoreka [JOK
KOpHS HaTypaJIbHOM CTENIEHU https://m.edso00.ru/d0f0b260
24 CoiicTBa apupmMeTHuyecKoro bubnuorexa [JOK
KOpHs HaTypaJIbHOM CTEIIEHU https://m.edsoo.ru/c3389865
)5 CgoiicTBa apuPpMETHIECKOTO bubnmuorexa [JOK

KOpHS HaTypaJIbHOM CTENEHU

https://m.edsoo.ru/444c4b9c




JleiicTBus ¢ apuMEeTUUECKIMHU

bu6mmoreka [JOK

26 KOpHSIMHM N—OU CTEIICHU https://m.edsoo.ru/54b815¢5
7 JleiicTBust ¢ apupMeTUUECKUMU bubmmoreka [JOK
KOPHSIMU N—OM CTENECHU https://m.edsoo.ru/83105a0e
73 JlevicTBus ¢ apuMeTHIeCKUMU bubnuoreka [IOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/2ablc7bc
29 JleiicTBus ¢ apuMEeTUUECKUMHU bubnunoreka [HOK
KOpHSIMHM N—OW CTEIICHU https://m.edsoo.ru/eacb053c
30 JleiicTBust ¢ apuMeTUUECKUMU bubnuorexa [JOK
KOPHSIMU N—OU CTENEHU https://m.edsoo.ru/8aSadasS1
31 Pemenue nppannoHaibHbIX bubnuoreka [IOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/69106ae7
3 Pemenue nppanmoHanbHbIX bubnnoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fead
33 Pemrenne nppanoHaIbHBIX bubnnorexka [JOK
YPaBHEHUHN U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenue nppannoHalbHbIX bubnuoreka [IOK
YPaBHEHUW U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenne nppannoHalbHbBIX bubnuoreka [IOK
YPaBHEHUHN U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa 1 rpaduK KOpHS n-0it bubnuotexa [JOK
CTEIICHU https://m.edsoo.ru/ebOccSe3
17 CgoiicTBa 1 rpaduK KOPHS n-0i bubnmoreka [JOK
CTEIEHU https://m.edsoo.ru/5f29b9b5
KonrtponsHas pabora no Teme
18 "Apupmerrueckuii KOpeHb n—oi bubnuorexa [IOK

CTCTICHH.
HppaumonanbHbleypaBHEHUS U

https://m.edsoo.ru/f13af630




HepaBeHCTBA"

39 Cunyc, KOCUHYC M TaHT€HC bubnmoreka [JOK
YHUCJIOBOTO apryMEHTAa https://m.edsoo.ru/5f605ed0

40 Cunyc, KOCUHYC ¥ TaHT€HC bubnunoreka [HOK
YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/ec9f4d78

41 ApKCUHYC, apKKOCUHYC U bubnnoreka [HOK
ApKTAHI€HC YKUCIOBOIO apryMeHTa https://m.edsoo.ru/b8f5d49a

42 ApKCHHYC, apKKOCHHYC U bubnnorexa [JOK
ApKTaHI'€HC YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuueckas

43 OKPY’KHOCTb, OIIPEJEIICHUE bubnuoreka [IOK
TPUTOHOMETPHUECKUX (DYHKIUN https://m.edsoo.ru/6df195a0
YHCJIOBOTO apryMeHTa
Tpuronomerpuueckas

44 OKPY>KHOCTb, OIIpE/IETICHHE bubnuoreka [IOK
TPUTOHOMETPUUECKUX (YHKIUI https://m.edsoo.ru/6b61c578
YHCJIOBOTO apryMeHTa

45 OcHOBHBIETPUTOHOMETpUUYECKHED bubnnoreka [JOK
OpMYJIbI https://m.edsoo.ru/6ed2b3ba

46 OcHOBHBIETPUTOHOMETpUUYECKHED bubnuotexa [JOK
OpPMYJIBI https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIETPUTOHOMETpUUYECKHE] bubnmnoreka [JOK
OpPMYJIBbI https://m.edsoo.ru/b8a0ff2f

43 OcHOBHBIETPUTOHOMETpUUYECKHED bubnmoreka [JOK
OpPMYJIBI https://m.edsoo.ru/12d1413c

49 [IpeoOpa3oBaHreTpUroHOMETpUYE bubnnoreka [JOK
CKHUXBBIPa)KCHUI https://m.edsoo.ru/e248c5fc

50 [IpeoOpazoBaHHETPUTOHOMETPUYE bubnmuorexa [JOK




CKI/IXBBIpa}KCHI/Iﬁ https://m.edsoo.ru/09basSb3d
51 [IpeoOpa3oBaHUETPUTOHOMETPUYE bubmumoreka [IOK

CKUXBBIPOKCHU N https://m.edsoo.ru/1f4655da
57 [IpeoOpa3oBaHUETPUTOHOMETPUYE bubnuoreka [IOK

CKHUXBBIPa)KCHUI https://m.edsoo.ru/76ce9958
53 [IpeobpazoBaHHETPUTOHOMETPUYE bubnnoreka [HOK

CKUXBBIPOKCHU N https://m.edsoo.ru/8fa598b5
54 PemiennerpuronomeTpuyeCcKuxyp bubnuorexa [JOK

ABHEHUI https://m.edsoo.ru/6baefe19
55 PemienuerpuronoMeTpuYeCcCKuXyp bubnnoreka [JOK

aBHEHU U https://m.edsoo.ru/alf8d141
56 PemennerpuronomeTpuyecKuxyp bubnuorexa [JOK

ABHEHUU https://m.edsoo.ru/65a0f2d0
57 PemiennerpuronomeTpuyeCcKuxyp bubnuorexa [JOK

ABHEHUU https://m.edsoo.ru/0d8a770d
53 PemenneTpuroHoMeTpu4ecKuxXyp bubnuoreka [IOK

aBHEHU U https://m.edsoo.ru/cec28774
59 PelieHneTpUroHOMETpUYECKUXYP bubnnorexka [JOK

aBHEHUU https://m.edsoo.ru/ebeec650

O60061eHre o TeMamM

"OCHOBHBIE TPUTOHOMETPUUECKHIE bubnuotexa [JOK
60

(hopMyIIBI. https://m.edsoo.ru/ae44ac4c

TpuronomerpruueckueypaBHeHus"

Kontponbras paboTa mo teme

"®opMybl TPUTOHOMETPHUH.

PMYIHL TP P Bu6nuorexa LIOK

61 Tpuronomerpuueckue

ypaBHeHus'"/Bcepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/b46a8228




62

63

64

65

66

67

68

Hroroas koHTpoabHAs paboTa /
Bcepocculickas npoBepodHas
pabora

O0001enue, cucTeMaTH3aLs
3HaHWH 3a Kypc aJreOpbl U Havall
MaTeMaTH4decKoro aHanuza 10
Kjacca

Apudmernueckas u
reoMeTpUYecKas Iporpeccu.
Hcnonb30BaHue mporpeccuu st
pellIeHns peanbHbIX 3a71a4
MIPUKJIATHOTO XapaKTepa

beckoneuHo yObIBaromas
reoMeTpUYIecKast IPOTrPECcCHs.
CymMma 6eckoHeuHO yObIBaroILei
reOMEeTPHUECKON POTpeccuu

cDOpMyJ'I ACJIOXXKHBIXIIPOLICHTOB

cDOpMyJ'I ACJIOXKHBIXIIPOLICHTOB

O0001enue, cucTeMaTH3aIUs
3HaHWi 32 Kypc anreOpbl 1 Haval
MareMaTtudeckoro aHaansa 10
Kjracca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/188bbf6c

bu6mmoreka [IOK
https://m.edsoo.ru/33e6629¢

bubmuorexa [JOK
https://m.edso0.ru/d3666918

bu6mmoreka [IOK
https://m.edsoo.ru/1cbf72bl

bu6mmoreka [IOK
https://m.edsoo.ru/538fc437

bu6mmoreka [JOK
https://m.edsoo.ru/c2627eca

bu6mmoreka [JOK
https://m.edsoo.ru/49f1b827




11 KJIACC

Ne KosnunuyecrBouacos
atauzydy  JJIeKTpOHHblenugpoBbieoOpazoBar
Temaypoka Bce  KonTpoabHbIe IIpakTHYeckue A y P P P
n/ eHUA eJIbHbIEPeCypChl
u ro padoThI padoThI
| Crermnens ¢ | bubnunoreka LIOK
palOHAIIBHBIMITOKA3aTEIEM https://m.edsoo.ru/a52939b3
bubnunoreka LIOK
2 Csoii 1
BOMCTEACTENEHHT https://m.edsoo.nu/ff601408
[IpeobpazoBanue BeIpaXeHUH,
3 CoJIepKalliX pallMOHAIbHbIE 1 bubmorexa [IOK
ACpRAIItX patt https://m.edsoo.ru/3d87e248
CTETIeHH
[IpeobpazoBanue BhIpaxeHUH,
4 coJIepKallliX pallMOHaIbHbIE 1 bubmmorexa [TOK
ACPatiiux pat hitps://m.edsoo.ru/343c6b64
CTENeHU
[TpeoOpa3oBaHue BBIPAXKEHUH,
5 CoJIeprKallliX pallMOHaIbHbIE 1 bubmmorexa [TOK
AACPAHX patt https://m.edsoo.ru/4064d354
CTENeHU
6 IToxa3aTenbHBICYpaBHEHUS U | bubmmnoreka HOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3aTenbHbpIEypaBHEHHUS U 1 bubnmnoreka [HOK
HEPABEHCTBA https://m.edsoo.ru/3d408009
g [ToxazarenbHbIEypaBHEHUS U 1 bubmuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [Toka3arenbHbIEypaBHEHUS U | bu6muoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 IToka3arenbHbIEypaBHEHUS U 1 bubnuotexa [JOK




HEPaBCHCTBa

[TokaszarenpHas GpyHKIHS, €€

https://m.edsoo.ru/536de727
bubnunorexa LIOK

1 CBOMCTBA U Trpaduk https://m.edsoo.ru/85bc8132
KonTtponbHas pabora o Teme
"CreneHsp ¢ paliOHAIbHBIM
12 P ; « bubnunorexa LIOK
HORASATCIIEN. LIORasaTeIbHAR https://m.edsoo.ru/58e8e2f2
¢ynkuus. [TokazarenbHbie
YpaBHEHUS U HEpaBEeHCTBA"
13 1 o bubnunoreka LIOK
OTAPHEMIICTA https://m.edsoo.ru/3e3230d4
14 Hecaruunbie u bubanorexa [JOK
HATYpaJIbHBICIIOTAPUPMBI https://m.edsoo.ru/lea72162
15 [IpeoOpazoBaHHEBBIPAKECHUH, bubnnorexa [JOK
COJePIKALTIXIOTaAPHUPMBI https://m.edsoo.ru/da48154c
16 [TpeoOpa3oBaHuEBBIpasKEHU, bubmmnoreka HOK
COJIePKALIUXIOTapHUPMBbI https://m.edsoo.ru/4beff03b
17 [Ipeo6pa3oBaHueBBIpa)KEHUH, bubmuoreka [IOK
coJiepKaIuxJorapudmol https://m.edsoo.ru/fe189f2d
[TpeoOpa3oBaHuEBBIpasKEHU, bubmuoreka [IOK
18
CoJIeprKalIXJIorapupmbl https://m.edsoo.ru/fadb8aa5
19 JlorapugmuueckueypaBHEHUS bubmmnoreka HOK
Y HEPABEHCTBA https://m.edsoo.ru/3034724¢
20 JlorapudmudeckueypaBHEHUS bubnmnoreka [JOK
1 HEpABEHCTBA https://m.edsoo.ru/712ac2d9
)1 JlorapugmuueckueypaBHEHUS bubmuorexa [IOK
Y HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9
” JlorapugmuueckueypaBHEHUS bubmuoreka [IOK

" HCPABCHCTBA

https://m.edsoo.ru/15bclcfb




3 Jlorapudpmuueckas GhyHKIHS, bubnmnoreka HOK
e€ cBoiicTBa u rpadux https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas GyHKUINSA, bubmmoreka [JOK
e€ cBoiicTBa U rpaduk https://m.eds00.ru/9d102051
Tpuronomerpudeckue
25 (GYHKINH, UX CBOWCTBA U bubmorexa [OK
i ’ https://m.edsoo.ru/beeff646
rpaduku
Tpuronomerpuueckue
26 (GyHKIMHU, UX CBOICTBA U bubmmoreka LOK
YHKHHH, https://m.edsoo.ru/d2e4601b
rpaduku
Tpuronomerpudeckue
27 (GYHKIIMH, UX CBOMCTBA U bubmroreia LIOK
YHKLHH, https://m.edsoo.ru/ba9da96d
rpaduku
Tpuronomerpudeckue
28 (byHKLUHU, UX CBOICTBA U Bubmmorexa HOK
YHICHHH, https://m.edsoo.ru/24ab3c53
rpaduxu
79 [IpuMepBITpUTOHOMETPUYECK bubmmnoreka HOK
WXHEPABEHCTB https://m.edsoo.ru/5272b9al
30 [TprMepBITPUTrOHOMETPUYECK bubmuoreka [IOK
HXHEPABEHCTB https://m.edsoo.ru/0c837397
31 IIpuMepBITPUTOHOMETPUYECK bubnmnoreka [HOK
UXHEPABEHCTB https://m.edsoo.ru/e6e1901f
1 [IpuMepBITPUTOHOMETPUYECK bubmuoreka [JOK
NXHEPABEHCTB https://m.edso00.ru/0f903c75
KonTtponbHas pabora o teme
13 "Jlorapupmuueckas ¢yHKIHUSA. bubmuorexa [IOK

Jlorapudmuaeckue
YpaBHEHUS U

https://m.edsoo.ru/10130727




HepaBeHCTBA. TpuroHoMeTpuy
eckue QyHKIIUU U UX
rpaduxu. Tpuronomerpudecku
€ HepaBeHcTBa"

bu6nmoreka [IOK
34 H
CIIPCPbIBHbIC YKL https://m.edso0.ru/403bfb0d
35 Metoa nHTEpBaIOB AJIst bubnmnoreka HOK
pEIIEHNs HEPABEHCTB https://m.edsoo.ru/6db0b423
36 MeTto UHTEPBAIOB AJIst bubnunoreka LIOK
pElIEHUs HEPABEHCTB https://m.edsoo.ru/0adbcelb
bubnunoreka LIOK
37 IT
POH3BOHAAYHKIIHH https://m.edsoo.ru/0731ad3d
bubnunoreka LIOK
38 IT
pon3BOAHAADYHKIHH https://m.edsoo.ru/723dd608
I'eomeTpuyeckuii 1
39 (1)1/131/1%1;(1/1171 CMBICIT brbmmorexa [TOK
. https://m.edsoo.ru/6¢8d361f
MIPOU3BOHOM
I'eomerprueckuii u
40 (buznyecKuit CMbICI bubmorexa HOK
. https://m.edsoo.ru/a413eca9
MIPOU3BOHOM
41 [Ipou3BoiHBIEIIEMEHTAPHBIX bubmuoreka [IOK
byHKIMMA https://m.edsoo.ru/c7550e5f
42 [Ipon3BoIHBIEIIEMEHTAPHBIX bubmuorexa [IOK
byHKIII https://m.edsoo.ru/14ab3cdb
[Ipon3BogHast CyMMBEI,
43 I pomBe JICHI/DI 2Ill:cTHoro brbmorexa OK
p f[ ’ https://m.edsoo.ru/c12a0552
byHKIII
44 [Ipown3BoHAS CYyMMBI, bubnuotexa [JOK




HPOU3BECHNUS, YACTHOTO
byHKIII
[IponsBoaHas CyMMBI,

https://m.edsoo.ru/d598f201

45 IIPOU3BEICHUS, YACTHOI'O buGnuorexa [IOK
POHSBEACHI, hitps://m.edsoo.ru/1de34d4d
byHKIMHA
[IpuMeHeHne npou3BOIHON K
46 UCCJICIOBAHMIO (DYHKITHI Ha bubmmorexa [IOK
e https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHOM K
47 WCCJICIOBAHMIO (DYHKITHI Ha bubmmorexa [IOK
yH https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
[IprumeHeHue nporu3BOIHON K
48 WCCJICIOBAHMIO (DYHKITHH Ha bubmmorexa [TOK
A YHEN https://m.edsoo.ru/Ob41 ledd
MOHOTOHHOCTB ¥ IKCTPEMYMBbI
ITIpumenenune NpPoOU3BOIHOM K
49 HcineL[OBaHmop(b KIIUH Ha bubnmorera OK
yH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxnenne HanbobIIEr0 1
50 HaVMEHBIIIETO 3HAUECHUS bubnmorera OK
https://m.edsoo.ru/fac78f05
(GyHKLUHU Ha OTpe3Ke
Haxoxnenne HanbOobIIero u
bu6mmoreka IIOK
51 HauMEHBIIIEr0 3HaYCHUI
https://m.edsoo.ru/fb6a8acf
(GYHKIIMM Ha OTpe3Ke
Haxoxnenne HanOobIIeEro
52 HaMMEHBIIIET0 3HAUCHUS bubnnorexa [IOK
https://m.edsoo.ru/cffcb7e5
(GyHKIIMM Ha OTpe3Ke
53 Haxosxnenne HanOobIIero u bubnuorexa [{OK

HaMMCHBIICTO 3HAYCHU A

https://m.edsoo.ru/d9469916




(GYHKIIUKA Ha OTPE3KE

Haxoxnenue HanubonpLIero u

54 HAaMMEHBILIETO 3HAYEHUS bubmmorexa LIOK
https://m.edsoo.ru/ad15000e
GyHKIIMN Ha OTpe3Ke
Haxoxxnenne HanOobIIero u
55 HAaUMEHBIIIETO 3HAUCHUS bubmmorexa LIOK
https://m.edsoo.ru/86adcbfd
(GyHKIMHU HAa OTpe3Ke
[IpuMeHeHne npon3BOIHON
JUISL HAXOKJCHHSI HAUITYYIIETO
€IICHUS B IPUKJIAJIHBIX
56 Sa adax Jmpon eieNIeHus bubmorexa LIOK
Jlatiax, JUBt OfIpeA https://m.edsoo.ru/13205d80
CKOPOCTH IIpoliecca,
3aJJaHHOTO (OPMYJION WK
rpagukoM
KonTponbHas padbora no teme
57 S (. bubmmnoreka HOK
P ' - https://m.edsoo.ru/f8ed5f99
[IprMeHeHnenpon3BoIHON
53 [TepBooOpa3nas. bubmuoreka [IOK
TabnuianepBooOpa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpazHasi. bu6mmoteka [IOK
TabnuuanepBooOpa3HbIX https://m.edso0.ru/30c3697b
HHTerpai, reoMeTpUYECKH U
60 buznyecKkuit cCMbICT Bubmmorexa [IOK
https://m.eds00.ru/391272¢9
UHTErpaia
WHTerpai, reOMeTpuYeCKHil U
61 buznyecKuit CMbICI bubmmorexa LIOK
https://m.edsoo.ru/d359fb5f
MHTETpaa
62 HHurerpail, reOMETpUYECKUN U bubmuoteka [IOK




buznuecKkuit CMbICIT

https://m.edsoo.ru/07eb464b

WHTEerpaja
Briuncnenue naTerpaia no
bubnunoreka LIOK
63 dbopmyie
. https://m.edsoo.ru/b9b225¢c3
Herorona—JleiiOuuma
Brrunciienue unrerpana no
64 bopmyste bubnunoreka LIOK
PMY. . https://m.edsoo.ru/b800deb4
Herorona—JleitOHuna
Brrunciienue narerpana no
bubnuoreka [{OK
65 dbopmyire
. https://m.edsoo.ru/f5eed075
Hrrorona—Jleionuma
Brrunciienue unrerpaia mno
66 dopyyre bubnuoreka [{OK
PMY. . https://m.edsoo.ru/41da431a
Hrrorona—Jleiouumna
67 CucTeMBUIMHENHBIXypaBHEHU bubnmnoreka [HOK
U https://m.edsoo.ru/b648235a
68 CucTeMbUTHHEHHBIXYPaBHEHU bubmuorexa [IOK
U https://m.edsoo.ru/5ab83864
Pemenne npuknaaHeIX 3aga4
69 C IOMO I)I(f CHCTEMBI bubmorexa LHOK
. = . https://m.edsoo.ru/a4d65ee5
JUHEWHBIX YpaBHEHUHN
Pemenne npuknaaHeixX 3aga4
70 ¢ IIOMO LI(I)) CHCTEMBI bubmorexa LHOK
o » o https://m.edsoo.ru/aa5962e1
JTUHEWHBIX YpaBHEHUHN
Cucrtembl U COBOKYITHOCTH
71 LEJIbIX, PALIMOHAJIBHBIX, but6mmoreka [IOK

HppannuoOHaJIbHbIX,
IIOKa3aTCIbHBIX,

https://m.edsoo.ru/48190472




jgorapu(pMUUECKUX YpaBHEHHIA
Y HEPAaBEHCTB

CucreMbl U COBOKYITHOCTH
LEJNbIX, PAlIUOHAIBHBIX,

7 HMppanyoHaIbHbIX, bubnmnoreka HOK
MOKA3aTeJIbHBIX, https://m.edsoo.ru/2dbd3859
norapupMHUECKUX YpaBHEHHMA
Y HEPABEHCTB
Cucrembl U COBOKYITHOCTH
LEJbIX, PALIUOHATIBHBIX,

7 HppanyoHaIbHbIX, bubnnorexa [JOK
MOKA3aTEIbHBIX, https://m.edsoo.ru/7ab8d17e
norapu(pMHUECKUX YpaBHEHHMA
Y HEPABEHCTB
CucTtembl U COBOKYITHOCTH
LEJbIX, PALIUOHATBHBIX,

74 UPpalMOHATIbHBIX, bubmuoreka [IOK
IOKa3aTECIIbHBIX, https://m.edsoo.ru/81cccfe9d
norapu(MUUECKUX YpaBHEHUN
Y HEPABEHCTB
Hcnonk3oBanue rpadukoB

75 (GYHKIMH 1S perieHus bubmmorexa [TOK

g https://m.edso0o0.ru/039949bf
YpaBHEHUH U CUCTEM
Ucnonb3oBanue rpadukos
76 byHKUIMN 1715 pereHus bubmmorexa [IOK
g https://m.edsoo.ru/a7d95f79
YpaBHEHUH U CUCTEM
IIpumeHeHne ypaBHEHUIA,
7 CI/f)CTeM u Hepa}l’]feHCTB K Bubmmorexa [IOK

PCHICHUIO MATEMATUYCCKUX

https://m.edsoo.ru/ca878deb




3a/1a4 U 3a/1a9 U3 Pa3InIHbIX
oOyacTell HayKu U peajlbHOI
KHU3HU

KonTponbhas pabota no teme
"UuTerpan u ero

bu6nmoreka [IOK

78
MPUMEHEHUS. https://m.edsoo.ru/471c735b
CucremblypaBHeHHH"
79 HarypanbHble u nensie yncna Bbu6mmoteka [JOK
B 3aJla4ax U3 peajbHON KU3HU https://m.edsoo.ru/3ceel327
20 Harypanbnsle u niensie yucna bubnuorexa [IOK
B 3aJ]a4ax U3 peajbHON KU3HU https://m.edsoo.ru/a35al131d
21 Harypanbnble u nensie yncia bubnuorexa [IOK
B 3aJja4ax U3 peajbHON KU3HU https://m.edsoo.ru/ef10c4f9
2 [Ipr3HaKUAECTUMOCTHULICTIBIXY bubnunoreka LIOK
HUcell https://m.edsoo.ru/51696a67
23 [Ipn3HaKku1eTMMOCTHIIENBIXY bubmuoreka [IOK
HUCEN https://m.edsoo.ru/fab81c0e
24 [Ipu3HaKUAETMMOCTULIENBIXY bu6nmorexa LIOK
HUcell https://m.edsoo.ru/ef2c6e43
IToBTOpenue, 0000IIEHNE,
85 CI/ICTCIVII:)aTI/Ba WS 3HAaHUHM bubmorexa HOK
H ' https://m.edso0o.ru/0312cf8¢
YpaBHeHuUs
[ToBTOpenwme, 0600MIEHNE,
86 CHCTEMAaTU3alMs 3HaHUH brbmorexa OK
I ' https://m.edsoo.ru/247d2fe7
YpaBHeHuUs
[ToBTOpenwme, 0600IIEHNE,
. bubnuoreka [{OK
87 CHCTEeMAaTH3aI1s 3HAaHUHN.

YpaBHeHus

https://m.edsoo.ru/e8b87729




[ToBTOpEeHmEe, 0600IIECHNE,

bu6nmoreka [IOK

88 7.
CHCTCMATH3ALHA SHAHIU https://m.edsoo.ru/1bf2fb98
YpaBHeHus
[ToBTOpEHME, 0000IICHUE,
89 cUCTeMaTH3alus 3HaHUH bubmorexa HOK
H ' https://m.edsoo.ru/9c44c6ea
VYpaBHeHus
[ToBTOpeHnue, 06001ICHNE,
90 cUCTeMaTH3alusl 3HaHUH bubmmorexa [IOK
1t ) https://m.edsoo.ru/337aad59
YpaBHeHus
[ToBTOpenue, 06001ICHNE,
91 cucTeMaTu3ausg 3HaHU bubmorexa HOK
1t ) https://m.edsoo.ru/a86014el
HepasencrBa
[ToBTOpenue, 06001ICHNE,
92 cucTeEMAaTU3aIusa 3HaHUI bubmorexa HOK
1 ' https://m.edsoo.ru/5c45a60a
HepasencrBa
[ToBTOpenue, 06001IIEHNE,
93 cUCTEMAaTH3aIUA 3HAHUI bubmorexa HOK
I ' https://m.edsoo.ru/19304aba
HepasencrBa
IToBTOpeHue, 00001IEHNE,
94 CI/ICTel\/II:)aTI/Ba U 3HAHUU bubmorexa HOK
H ' https://m.edsoo.ru/c3d4b282
HepasencrtBa
[ToBTOpenue, o6odIIEHNE,
95 cUCTeEMaTH3alus 3HaHuH bubmorexa [IOK
" L https://m.edsoo.ru/a20b8adc
CucreMbl ypaBHEHUN
[ToBTOpenme, 0600IIEHNE,
96 cucTeMaTu3anusa 3HaHUi bubmorexa HOK
1 L https://m.edsoo.ru/a012476d
CucreMsbl ypaBHEHUN
97 [ToBTOpeHnue, 060061IeHNE, bubnunorexa LIOK




cucTeMaTu3anusa 3HAHHH.

https://m.edsoo.ru/d620c191

[10 [TIPOT'PAMME

DyHKIMHU
[ToBTOpEHmE, 0600IICHUE,
98 CHUCTEMATHU3aIHsA 3HAHUMN. 1 buGnuorexa [IOK
https://m.edsoo.ru/7017196f
DyHKIUU
bubnunoreka LIOK
99 HroroBaskoHTpoIpHasspadboTa 1 hitps://m.cdsoo.ru/5 1 3c9889
10 HroroBaskoHTpoIpHasspadboTa 1 bubmorexa OK
0 https://m.eds00.ru/2276973
O0001enne, cuCTEMaTA3aLUsA
10 3HAHUH 32 Kypc areopsl U 1 bubmmoreka [JOK
1 Ha4dajl MaTEMaTU4YECKOIr O https://m.edsoo.ru/3330f7ef
ananu3a 10-11 knaccoB
O0001enne, cucreMaTA3aIus
10 3HaHMUM 3a Kypc anreOpsl U | bubmuoreka [IOK
2 Ha4dajl MaTEMaTU4YECKOTr O https://m.edsoo.ru/cead345e
anammza 10-11 xmaccos
OBIIEE KOJIMYECTBO YACOB 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBbBI

10 KITACC

KonnposepsiemoropesyJbTara

1.1

1.2

IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBI CPeIHEro
0011ero oopa3oBaHus

Yucna v BEIYUCICHUS

OnepupoBath ITOHATUSIMU: panuoHaIbHOE i
JIEMCTBUTEIBHOE YMCI0, OOBLIKHOBEHHAS M JECATHYHAS
IpOOb, TPOLIEHTHI

BrImonHsTh apudmernyeckue onepauuu c

panrOoHaJIbHBIMU U JEUCTBUTEIILHLIMHU YMCIIaMHU

1.3

BbimonuATe npuOIMKEHHBIE BBIYUCICHUS, HCHOIb3Ys
NpaBUJia OKPYTJICHUs, [JelaTb IPUKHUIKY H OLEHKY

pe3yiibTara BBIUMCIICHU M

1.4

OnepupoBaTb  MOHATHSIMH:  CTENEHb C  II€JIBIM
[I0Ka3aTelIeM, CTaHJapTHAas dopma 3aIUCU
JEHCTBUTEIILHOIO YHCIIA, KOPEHb HATYypaJbHOMN CTEIICHH;
HCIIOJIb30BaTh MOAXOAIILYIO bopmy 3aIucu
JNEUCTBUTEIIBHBIX YHUCEN Ul PEHICHUS NPAKTHYECKUX

3ala4 U pEeACTaBJIICHUSA JaHHBIX

L.5

2.1

OnepupoBarh NMOHATUSMHU: CHUHYC, KOCHHYC M TaHI€HC
IIPOU3BOJILHOTO yria; HCIOJIb30BATh 3aIACh
IIPOU3BOJILHOTO yria yepes oOpaTHbIe
TPUTOHOMETpHUUECKHE (QYHKIIUU

VYpaBHEHHUs 1 HEpABEHCTBA

OnepupoBarb NOHATHUSAMHU: TOXIECTBO, YpPaBHEHMHE,
HEPABEHCTBO, LE€JIOE, PALMOHAIBHOE, UPPALMOHAIBLHOE

YpaBHCHHC, HEPaBCHCTBO, TPUTOHOMETPUUCCKOC

ypaBHEHHE

2.2

BoimonHATe  mpeoOpa3oBaHUs  TPUTOHOMETPHUYECKHX




BBIPAKEHUI U pelIaTh TPUTOHOMETPUUYECKUE YPaBHEHUS

2.3
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2.5

BeimonHATe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U
UPPALMOHAIIBHBIX BBIPDAJKECHWM UM peliaTb OCHOBHBIE
TUIBl LIEJbIX, PpAalMOHAIBHBIX M HPPAUOHAIBHBIX

YpaBHEHUH U HEPABEHCTB

IIpuMeHATH ypaBHEHUs M HEPABEHCTBA JUIS PELICHUS
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3 pa3IMuHbIX obsacTen

HayKH{ U PEAIbHOW KU3HU

MogenupoBaTh peajbHble CUTYallud Ha S3bIKE aareOphl,
COCTABJIATh BBIPAXKCHMS, YPaBHEHHSA, HEPABEHCTBA II0
YCIIOBHUIO 3aJa4H, UCCIEN0BATh IIOCTPOCHHBIE MOJEIH C

HCIIOJIb30BAHHECM allllapara anre6pLI

3.1

®ynkuum u rpadukn

OmnepupoBath NOHATUSAMH: (DYHKIHS, CIIOCOOBI 3aJaHUS
¢GyHKIMHM, O00JMacTh  ONpEACICHUS U MHOXECTBO
3HayeHnd (QyHKuH, rpaduk GyHKOUH, B3aUMHO

oOpaTHble GYHKIUU

3.2

OnepupoBaTh MOHATHAMHM: YETHOCTb W HEYETHOCTH
¢dbyHKIUY, HYyJIN ¢dbyHKIUY, MIPOMEXKYTKH

3HAKOIIOCTOSAHCTBA

33

34

3.5

Hcnonb3oBate rTpaduku  (QyHKOMA U1 penieHus

YpaBHEHU

Crpouts u uutaTh TpaduKku JIUHEHMHON QYHKIHH,
KBaJpaTUYHON (PyHKIIMH, CTEIEHHON (YHKIIUH C IeJIbIM

IIOKa3aTejIeM

Ucnons3zoBare rpaduku (GyHKOHUE IS HCCIIETOBAHUS
MPOIIECCOB M 3aBUCHUMOCTEH TpH pEIIeHWH 3aaad W3
OpYTUX YUYeOHBIX TIPEIMETOB M pEATbHOW KU3HH,
BBIpAXKATh bopmynamu 3aBUCUMOCTH MEXITY

BCINM4YMHaMu

HauanaMaTemaTnueckoroaHaimsa

4.1

OHepI/IpOBaTB IIOHATHAMMU noCIaCca0BaTCIbHOCTD,

apru(pMeTHIECKas U TEOMETPHYECKAs IIPOTPECCHH

4.2

OnepupoBaTh TOHATHSAMHU: OECKOHEYHO YOBIBaromias




4.3

4.4

5.1

reOMEeTpHYEecKasi TPOrpeccusi, CcyMMa OECKOHEYHO

yOBIBAIOIIEH TEOMETPUIECKOI Mporpeccuu
3a/1aBaThIIOCIICI0BATEILHOCTUPA3THYHBIMUCIIOCO0AMU
Hcmons30BaTh  CBOMCTBA  IIOCIEAOBATCIILHOCTEM U
nporpeccui JUIL  pelIeHusl  peajbHbIX  3ajaad
MIPUKJIATHOTO XapaKTepa

MHo:kecTBa 1 JIOTHKA

OHCpI/IpOBaTB MOHATHAMU: MHOXCCTBO, OICPALIMHW HaJ

MHOXECTBAMU

5.2

5.3

11 KVIACC

Koanposepsiemoropesysistara

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juis
ONMCAaHUs pEaJbHBIX IIPOLIECCOB M SBICHUH, IIpH

pEeLIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX NIPEAMETOB

OnepupoBaTh MOHATUSMHU: OIPEICIIEHUE, Teopema,

CIICACTBHEC, 10KA3aTCIBCTBO

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHUA
OCHOBHOI1 00pa30BaTeJIbLHOM MPOrPAMMBI CPEAHEr0
0o01rero o0pa3oBaHus

Yucaa v BEIYUCICHUS

1.1

1.2

OHepI/IpOBaTB MOHATHUAMUA: HATYPAJIBHOC, LEJIOC YUCIIO,
HCIIOJIB30BAaTh IPU3HAKKU ACIUMOCTH LEJIbIX YHUCEI,
Pa3JIOKCHUC UYUCIIa Ha HOPOCTBIC MHOXUTCIN  IJIA

perieHus 3aaa4y

OHGpHpOBaTB IMOHATHUEM: CTCIICHb C palMOHAJIbHBIM

IIOKa3aTcjIicM

1.3

2.1

OHCpI/IpOBaTB ITOHATHUAMMU JIor apI/I(I)M qucija,

JIECSITUUHBIE U HAaTypaJibHbIE JTOTapu(PMbl

VYpaBHEHHUs 1 HEpABEHCTBA

[IpuMeHsATH CBOKMCTBA CTENEHM Ui MpeoOpa3oBaHuUs
BBIPKEHUH, ONEPUPOBATh MOHATUSAMHU: IOKA3aTEIBHOE

YpaBHEHUE M HEPABEHCTBO; pelIaTh OCHOBHBIC THIIBI

MOKa3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB




2.2

BrimonasaTe mpeoOpa3oBaHus BHIPAKEHUM, COIEPIKAITUX
J0TrapuQMBbl; OIIEpUPOBATH IIOHATUSAMH:
JorapuMUUecKoe ypaBHEHHE W HEPABEHCTBO; peIlaTh
OCHOBHBIC THIIBI JIOTApU(PMUYECKHX ypaBHEHUH U

HCpPaBCHCTB

2.3
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HaXO,I[I/ITB peUIICHUA HpOCTefIHIHX TPUTOHOMETPHYCCKUX

HEPABEHCTB

OnepupoBarb  MOHATUAMH:  CHUCTEMa  JIMHEHHBIX
YpaBHEHUN U €€ pelleHue; MHCIO0Ib30BaTh CUCTEMY
JIUHEUHBIX yPAaBHEHHWH JUIsI PEIICHUS] MPaKTUYECKHUX

3a1a4

2.5

Haxomute  pemieHuss  OpOCTEHIIMX ~ CUCTEM U
COBOKYITHOCTEU palMOHAIBHBIX YpaBHEHUH u

HCPABCHCTB

2.6

3.1

3.2

MopenupoBaTh peajbHbIe CUTYallud Ha SI3bIKE ajIreOphl,
COCTABJIATh BBIPAKCHUS, YpPaBHEHMs, HEPABEHCTBA U
CHCTEMBl 10  YCIOBUI  3aJadd,  HCCIEJOBATh
IIOCTPOCHHBIE MOJEJIHM C HCIOJIB30BaHUEM amImapara
anreOpbl

OyHKIMH U TpaduKH

OnepupoBaTh MOHATHUSAMHU: TEpUOJUYECKas (QYHKLUS,
MIPOMEKYTKH MOHOTOHHOCTH byHKIMH, TOUKHU
JKCTpeMyMa (YHKIMH, HauOosblllee W HauMeEHbIlee
3HaueHHs] (YHKLIMU Ha NPOMEXKYTKE; MCHOJIb30BaTh HX

JUTSI KCCIeToOBaHus YHKITUH, 3aIaHHOM rpadurom

OnepupoBaTh MOHATUSAMHU: TpaUKH MOKa3aTeIbHOMH,
norapuMuUUecKol M TPUTOHOMETPHUYECKHUX (YHKIIUIA;
n3o0pakaTh MX Ha KOOPAMHATHOM IUIOCKOCTH U

HCIIOJIB30BATh IAJIsA pCHICHUA ypaBHeHI/Iﬁ " HCPABCHCTB

33

N300pakaTh Ha KOOPIUMHATHOM IIOCKOCTH TIpaduKu
JUHENHBIX YpaBHEHUHN U UCMOIb30BaTh UX JUIS PELICHUS

CUCTEMBI JINHEWHBIX YPaBHEHUU

34

Hcnons3zoBark rpaduku (GyHKOHE I WCCIIETOBAHUS
MPOIIECCOB W 3aBHCUMOCTEH W3 JpYrux ydeOHBIX

JUCLUILINH




HavanamatemaTnueckoroaHaimsa

4.1

OnepupoBarh MNOHATUSAMU: HENpepbiBHAA (QYHKIHS,
Mpou3BOIHAS (DYHKIIUH; UCTIOIB30BaTh T€OMETPUUICCKUI

1 (HU3UYECKUN CMBICI MPOU3BOTHOM JIJIsl PEIICHHMS 3a1a4

4.2

Haxomute mnpou3BoAHbIE d3IEMEHTApHBIX (QYHKIUH,
BBIYUCIISITH  IPOU3BOAHBIE CYMMBI, IPOU3BEACHMUS,

4acTHOTO QyHKIUI

4.3

Hcnonp30BaTh  NPOM3BOAHYKO  [UIsl  MCCIIENOBaHMS
(yHKIMK HA MOHOTOHHOCTH M 9KCTPEMYMBI, TPUMEHSTh

PE3YIbTAThI UCCIICAOBAHUA K IIOCTPOCHUTIO Fpa(I)I/IKOB

4.4

4.5

4.6

4.7

Hcnonbi3oBarh IMPONU3BOAHYIO JJIA HaxXOoXJICHUA
HaWJIydumiero pemcHHd B IMPUKIAAHBIX, B TOM YHCIIC

COIIMAJIbHO-O3KOHOMMWYCCKHUX, 3aJadax

OnepupoBaTh MOHATUSAMH: IepBooOpa3Hasi U MHTErpa;
[IOHUMAaTh TE€OMETPUYECKUH U (PU3MUYECKUI CMBICI

HWHTETpaja

Haxomute mnepBooOpa3sHble 3JIEMEHTapHbIX (DYHKINH,
BBIUUCIIAT UHTerpax mno ¢opmyrne Heloorona —
JleiibHMIa

Pemarp mpuknanHele 3aadd, B TOM YHCIE COLUAIBHO-
9KOHOMMUYECKOTO u ¢bu3nveckoro Xapakrepa,

CpeaAcTBaMU MAaTEMATUUYCCKOI'O aHAJIM3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
Kon IIpoBepsieMbliidIeMEHTCOAEPKAHUSA
1 Hucna u BBIYUCICHUS
Panmonanbhple  uncna. OOBIKHOBEHHbIE M JIECSATUYHBIE JAPOOM, IPOLIEHTHI,
OEeCKOHEUHBIE  TEPHOJMYECKUE  Ipodu.  ApudMeTHdyeckwe  omepanud  C
1.1 palnMoHaNBHBIMU YUCIIAMH, MIPE0Opa30BaHUsl YHUCIOBBIX BbIpakeHUH. IIpumeHenue
npo0eil ¥ MPOLEHTOB JUIsl PELICHUS NPUKIAJHBIX 3a]ad M3 Pa3jIMuHbIX OTpacieu
3HAHUM U peaTbHOM JKU3HU
HelictButenpHple  4yucnaa.  PanvoHanbHble M MPpPAalMOHAIBHBIE  YHCIIA.
15 Apudmernaeckue onepanuu c JIEHCTBUTEIIHBIMU YHUCIIAMH.
' [TpuGnnKEHHBIEBBIYNCIICHNS, IIPABWJIAOKPYTJICHUS, IIPUKUIKA u
OLICHKAPE3YJIbTaTaBbIUUCICHU I
Crenenp ¢ nenbiM nokaszarenem. CranpapTHas gopma 3amUCH JI€HCTBUTENBHOIO
1.3 yucna. Mcnonb3oBanue moaxonsiiei ¢popmbl 3alIMCH JEHCTBUTENBHBIX YHCET IS
penIeHus NIPaKTUYECKHX 3a/1a4 U IPEICTABICHUS TaHHBIX
14 Apudmernueckuili KOpeHb HaTypaibHOW creneHu. [leficTBus ¢ apupMeTHuecKUMU
' KOPHSIMU HAaTypaJIbHON CTEIIEHU
Ls CuHyC, KOCMHYC W TAaHIEHC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, AapKKOCHHYC,
. ApPKTAaHI'€HC YHUCIIOBOTO apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxecTBa u TOXJIECTBEHHBIETIPEOOpa30BaHUs
55 IIpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBaA.
' MeroaunTepBalioB
24 Pemienue nenpix U 1poOHO-pAIIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUH U HEPABEHCTB
2.6 PemienuerpuronoMeTpuyeCcKMXypaBHEHUM
57 IIpuMmeHeHrne ypaBHEHMI M HEPABEHCTB K PEIICHUIO0 MaTEMaTUYECKHX 3a/1ad U 3a1a4

U3 PA3JIMYHBIX 00JIACTEeH HAYKU U peaslbHON KU3HH




3 OyHK1MU U Tpaduku
DyHKIHA, CIIOCOOBI 3aJIaHus byHKIHIH. I'padux byHKIIIM.
3.1
B3anMHooOpaTHbIEQYHKIINT
32 OOnacte ompenereHUss W MHOXKECTBO 3HaueHWH ¢yHkmuu. Hymm QyHkuoum.
' [TpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUIUU
13 Crenennas (yHKIUS C HaTypaJlbHbIM M IIeJbIM MokazaTeneM. EE cBoiicTBa u
. rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 TpuroHnomeTpudeckass OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUYCCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havanamatemaruueckoroanainsa
il [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MocieAoBareabHOCTEH. MOHOTOHHBIE
' MOCIIE0BATENHLHOCTH
ApudmeTrnueckas UM TeoMmMeTpuyeckas mnporpeccud. beckoHeyHO —yObIBaroIas
42 reomerpuueckas nporpeccus. CymMma OeCKOHEYHO YOBIBAIOMIEH TI'€OMETPHYECKOM
' nporpeccuu. Dopmysia CIO0XHBIX MPOIEHTOB. lcmonb30BaHHE MPOrpeccUuu IJis
pelIeHus: peasibHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHoOXeCTBa U JIOTHKA
MHoxecTBO, omepanuu Haja MHOXecTBamu. [luarpammbsl Diiiepa — Benna.
5.1 [IpuMmeHeHne TEOPETHKO-MHOXKECTBEHHOTO ammapara i ONHUCaHUs pPeaTbHBIX
MPOIIECCOB U SIBJICHUH, MPU PEIICHHUH 3a7a4 U3 IPYTUX yUYeOHBIX MPEAMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, 10KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMbliIdIeMEHTCOACPKAHUA
1 Yucna v BEIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [I[pu3Haku 1eIMMOCTH IeNbIX YHCeT
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOKCTBA CTETIEHU
1.3 Jlorapudm yucna. JlecaTuuHble 1 HaTypaibHbIE JOrapu(Mbl
2 YpaBHEHHS 1 HEpABEHCTBA
2.1 [IpeoOpazoBaHUEBBIPAXKEHUN, COMECPKATUXITIOTAPUDMBI
2.2 [IpeoOpazoBanue BBIpaKEHUH, COIEPKAIIMX CTEIIEHN C PAIlMOHATILHBIM MTOKa3aTesieM
2.3 [IpuMepBITPUTOHOMETPUUECKMXHEPABEHCTB
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[TokxazarenbHbIEypaBHEHUS U HEPABEHCTBA

2.5 JlorapudmudeckneypaBHEHHS 1 HEPABEHCTBA
06 CucreMbl JIMHEHHBIX YpaBHEHMH. PemeHue MNpukiIagHbIX 3a4ad C  IOMOILBIO
. CHUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3a]a4
' Y 33/1a4 U3 pa3InYHbIX 00JIaCTe! HAYKU U peallbHOW KU3HU
3 OyHKIUHU U TpaduKu
Oynkuus. [lepuonnyeckne ¢yHkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumymMbl ¥ MUHUMyMbl (QyHKUuU. HauOonbliee M HauMeHbIlIee 3Hau€HHE
(YHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
33 [Noka3zatenpHast u norapudmudeckas QyHKIHH, UX CBOWCTBA U TpapuKu
34 Hcnonp3oBanue rpadukoB GyHKIHN s pEIICHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpapukoB  (QYHKUMH A8  UCCIENOBaHMsS  IPOLIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HHMKAIOT IPHU PEIIEHUU 3a7ady U3 JPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHOM JKU3HU
4 HavanamatemarnueckoroaHaimsa
4.1 HenpepsbiBable GpyHKIMN. MeTOa MHTEPBAIOB /IS pEILIEHHUs] HEPABEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GpuU3NYECKUN CMBICI TPOU3BOIHON
43 [TpousBosHble »neMeHTapHbIX ¢GyHKUUNA. DopMmysbl HaXOXIACHUS HPOM3BOIHON
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHenne mNpoOU3BOJHOM K HCCIENOBaHUIO (QYHKIUMH HAa MOHOTOHHOCTh H
4.4 IKCTPEMYMBI. Haxoxaennenan0osnpiiero u
HauMEHbIIIEr03HaYeHUA(DYHKIIMNHAOTPE3KE
[IpumeHeHre Tponu3BOJHON AJI HAXOXKIEHUS HAWITYUIIETrO PEIIEHUs B MPUKIIAIHBIX
4.5 3amavax, IS OMPENEICHUST CKOPOCTH TMpoIlecca, 3aJaHHOro (GOpMYIOd WIH
rpadpukom
4.6 [TepBooOpa3nas. TabnunanepBoodbpazHbIX
47 WuTerpan, ero reomMerpudeckuii U Gpusnueckuii cMpici. Beuucienne nuTerpaia mo

dbopmyrne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

KoanpoBepsiemororpebtoBanus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM
pe3yJibTaTaM 0CBOCHUS OCHOBHOM 00pa3oBaTe/ibHOM
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

BnageHne MeromaMM J10Ka3aTeNbCTB, aJITOPUTMaMU
pemieHus  3a7a4;  yMeHwe  (opMmynupoBaTh @ H
OIEpUPOBATh IOHATUSAMHU: ONPEACICHUE, AaAKCHOMA,
TeopeMa, CIIEJICTBHE, CBONCTBO, IIPU3HAK,
JI0Ka3aTeabCTBO,  PABHOCWIBHBIE  (POPMYIHUPOBKH;
NPUMEHATh HX; yMEHHE (OpMYIHpOBaTh OOpaTHOE |
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, IPUBOJUTH IIPUMEPDI
u KOHTPIIPUMEDHI, HCIIOJIb30BaTh METOJ
MaTeMaTHYECKON WHIYKIINH; IIPOBOAUTH
JIOKa3aTelIbHbIE PACCYKIACHUs IIpU pEIIEeHUH 3aj]ad,
OLICHMBATh JIOTUYECKYIO IPABWIBHOCTb PACCYKICHUI;
YMEHUE  ONEpPUpPOBATH  TMOHATUSAMHU:  MHOXECTBO,
IIOJAMHOKECTBO, OIEpallMd HaJ MHOKECTBAMH; YMEHHE
HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar Juist
ONMCAHUS PEAIBHBIX IPOLECCOB M SABJIECHUH W IIpHU
pellleHnu 3aja4y, B TOM 4YHCIE U3 JIPYIHMX Y4eOHBIX
IPEIMETOB; YMEHHE OIEepUpOBaTh MOHATHUAMU: Trpad,
CBSA3HBIM Tpad, AepeBo, LMKI, Tpad HaA IJIOCKOCTH;
yYMEHHUE 3a/1aBaTh M OMHCHIBaTh Ipadbl Pa3IUYHBIMU

crocobaMu; UCIONIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue oneprupoBath NOHATUAMHU: HATYPAIBHOE YUCIIO,
LIEJIOE YMCIIO, CTENEHb C LENbIM MOKa3aTelleM, KOPEHb
HaTypaJIbHOM CTENEHHW, CTENEHb C PpPaldOHAJIBbHBIM
HOKa3aTeseM, CTEINIEHb c JeNCTBUTENbHBIM
nokaszareseM, Jorapupm 4UMciIa, CHUHYC, KOCHHYC U
TAQHT€HC IPOU3BOJIBHOTO YMCJA, OCTAaTOK IO MOIYIIO,
pallMOHAJIbHOE  YMCIO,  HPPALUOHAIBHOE  YHCIIO,

MHOXCECTBa HATypaJbHbIX, MLOCJIbIX, pallOHAJIbHBIX,




JNEHCTBUTENBHBIX ~ 4YHCEN;  yYMEHHE  HCIOJb30BaTh
NPU3HAKH JEIMMOCTH, HAMMEHBIINI 00Ul IeTUTeNb U
HauMeHblIee olllee KpaTtHoe, alroputM EBknmaa npu
pelleHnn  3a4ay; 3HAKOMCTBO C  pa3JIMYHBIMU
HNO3ULIMOHHBIMM ~ CHCTEMaMM  CUHCIIEHUS;  YMEHHE
BBINOJIHATh BBIYUCIICHHE 3HAYCHHWA M MPeoOpa3oBaHUs
BBID@XEHUII CO  cTemeHsMH U Jorapudmamu,
npeoOpa3oBaHus APOOHO-PAIIMOHATBHBIX BBIPAKEHUMN;
yMEHue OIIepUPOBATh HOHATUSAMMU:
MOCJIEIOBATENBHOCTD, apu(METHYeCKast IMPOTrPECcCHs,
reoMeTpuuecKas nporpeccusi, 66CKOHEUHO YObIBaroIas
reoMeTpuyecKass  Iporpeccus; yYMEHUE  3aJ1aBaTh
[OCJIEI0BATEIBHOCTH, B TOM YHCJIE€ C IOMOILBIO
PEKYppeHTHBIX  (QOpMyINI;  YMEHHE  ONEpUPOBAThH
HOHATUSAMM:  KOMIUIEKCHOE  YHCIIO,  CONpPSIKEHHBIE
KOMIUIEKCHBIE ~ 4YHCJla,  MOJAYJIb WU  apryMEHT
KOMILJIEKCHOTO 4Hucla, (GopMa 3amucH KOMILIEKCHBIX
yhcen (reomeTpuyeckas, TpPUTOHOMETpUYECKass U
anreOpanyeckas); yMETh POU3BOJIUTh
apudMeTHUeCKue ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOANUTH TPUMEPHl HUCIOJIB30BAHUS KOMILJIEKCHBIX
YHCeJI; ONEePUPOBaTh MOHATHAMH: MaTpuua 2xX2 u 3x3,
ONpeNieNIUTeNb  MaTPHUIbl, TE€OMETPUUYECKHH  CMBICI

OTIPEIeTTUTEINS

YMeHune omnepupoBarh IMOHATHSAMHU: PallMOHAIBHBIE,
UPPALMOHAJIBHEIE, [IOKa3aTeIIbHbIE, CTECIICHHBIE,
jorapudmuyueckre, TPUTOHOMETPUUECKUE YpaBHEHUS U
HEPAaBEHCTBA, MX CHUCTEMBI, YMEHHUE OIEPUPOBATH
MOHATUSIMH: TOXJIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHuE, YpaBHEHHE, HEPABEHCTBO, CUCTEMa
YPaBHEHUI U HEPABEHCTB, PAaBHOCWJIBHOCTh YPaBHEHUM,
HEPAaBEHCTB M CHUCTEM; YMEHME pellaTb ypaBHEHUS,
HEPaBEHCTBA W CHUCTEMBI C IIOMOINBK PA3IMYHBIX
IIPUEMOB; pellaTb YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IIapaMeTpoOM; IIPUMEHATh YPABHECHH S, HEPABCHCTBA, UX

CUCTCMBI IJId PCUICHUA MATCMATUYCCKUX 3a1a4 U 3a/1a4




W3 Pa3IMYHbIX 00JIaCTeH HAYKH U PEATbHOM KU3HU

VYMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, YETHOCTD
(GyHKLINHU, TEPUOIUYHOCTD (PYHKIUHU, OTPAHUYEHHOCTH
(GyHKLIMH, MOHOTOHHOCTb  (YHKLUH, 3KCTPEMYM
¢byHkuuu, HauOoNblIee M HAUMEHbIIEe 3HAYCHUS
(GYHKIMM Ha MPOMEXYTKE, HemnpepbiBHas (yHKIMS,
acUMITOTHl rpaduka (QYHKUUH, TepBas W BTOpas
IIPOU3BOIHAS GyHKLHY, reOMeTPHUUECKUI U
¢u3nUecKuii CMBICH TPOU3BOAHOHN, MepBooOpa3Hasd,
orpeieNEHHbIN UHTErpa; yMEHHe HaXO/UTh
acHUMIITOTHI Tpaduka (YHKIHWW; YMEHHE BBIYHCIATH
IPOU3BOJIHBIE CYMMBbI, IPOM3BEAEHUS, YAacCTHOTO H
KOMIIO3UIIMK  (YHKUUH,  HaXOAWTh  ypaBHEHHE
KacaTeJbHON K rpaduky (QYyHKLHHU; YMEHHE HaXOAWUThb
NPOM3BOJHBIC  JJEMEHTApHBIX  (YHKIMHA;  yMEHHE
UCMOJb30BaTh  NPOMU3BOAHYK IS MCCIEIOBAaHUs
GyHKIME, HaXoAUTh HaWOOJIBIIME U HAaWMEHBIINE
3Ha4YeHUs (PYHKIUI; CTPOUTH rpa)KU MHOTOYJICHOB C
UCTIOJI30BaHUEM alliapara MaTeMaTHYeCKOTO aHAIIN3a;
IPUMEHSTh IPOU3BOJIHYIO e HaXO0XKJICHUS
HAWIYYIlIero pemieHus] B TPHUKIAIHBIX, B TOM YHCIE
COLIMAIbHO-9KOHOMHYECKUX U (PHU3MUECKUX 3ajayax;
HaxOJUTh TUIOMATU M OO0BEMBI (UTYp C TIOMOIIBIO
UHTETpajia; MNPUBOAUTH MPUMEPHl MaTeMaTHYeCKOro
MOJIEJIMPOBAaHUSl C MOMOIIbI0 U depeHIanTbHbIX

YPaBHEHUU

YMeHue omnepupoBaTh MOHATUAMHU: Tpapuk (YHKIUH,
obpatHass GyHKIMS, KOMIO3UIUS (YHKIWUN, JTHHEHHAS
byHkuus, KBaApaTuyHas (YHKIMS, paldOHAIbHAs
byHKIMSA, cTeneHHass (yHKUUS, TPUTOHOMETPUYECKHE
¢byHKUIMU, OOpaTHBIE TPUTOHOMETpPUYECKHE (DYHKIMH,
noKasaresibHasi ¥ jorapupmuyeckas QyHKINN; YyMEHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKIMHA, BBIIOIHITH
npeoOpa3zoBanusi rpaduKoB (PYHKIMH, MCIIOIB30BAThH
rpaduKy JUIs M3YYEHHUsS IPOLECCOB W 3aBHCUMOCTEH,

P peUIeHUH 337a4 U3 JIPYruX Y4eOHBIX MPEAMETOB U




3aJa4 M3 peaJbHOM KHU3HU; BbIpaXKaTh (opMylaMu
3aBUCHMOCTH  MEXJy BEJIMYMHAMHU, MCIOJIb30BaTh
cBoiictBa W rpadpuxku  QyHKUMH IS pelieHus
ypaBHEHUN, HEPABEHCTB M 3a/ady C MapamMeTpami;
n300paxaTb Ha KOOPJAMHATHOM IUIOCKOCTH MHOXKECTBa

pELIECHHUI YpPaBHEHNUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/a4M Pa3HbIX TUIIOB (B
TOM 4YMCJI€ Ha IPOLIEHTHI, 10JIM U YacTH, Ha JBU)KEHUE,
paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 33/1a41 U3
o0nacTd  ynpaBi€HHMs JMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHUS, YypaBHEHUS,
HEpaBEHCTBA M HUX CHUCTEMbl 110 YCJIOBUIO 3a/lauH,
UCCIIEIOBaTh IIOJIyYEHHOE pELICHHE U  OLEHUBATh
IPaBJION0I00HOCTh pe3yJIbTaTOB; yMeHue
MOJIEJIMPOBaTh  pEajbHbIE  CUTyallUM Ha  SI3bIKE
MaTeMaTHKH; COCTaBJIATb BbIPAKEHUS, YpaBHEHMUS,
HEpPAaBEHCTBA M HX CHUCTEMBbl IO YCIOBHUIO 3aJauH,
UCCIJIE0BATh TOCTPOECHHBIE MOJIENH C HCIOJIb30BaHUEM

anmnapara anreOpbl, HMHTEPHPETUPOBATH MOJYYCHHBIN

pe3ynbTaT
YMeHnue ONepUpOBaTh MOHATUSIMU: cpenHee
apupMeTuIecKoe, MeaHuaHa, HauOoJbIIee u
HavMeEHbIIIee 3HAYEHMS, pa3max, JUcnepceus,

CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOTO HAOOpa; yMeHHe
U3BIIEKATD, WHTEPIPETUPOBATH uH(pOpMaIHIO,
MPEJCTAaBICHHYI0 B  Ta0JMIax, Ha JuarpaMMax,
rpadukax,  OTpPaKAIOUIyId  CBOWMCTBAa  pealbHBIX
MIPOLIECCOB U SBJIEHUH; MPEACTaBIATh WH(OpPMALIUIO C
MOMOIIBI0  Ta0NMHWII W JUarpamM;  HCCIENOBaTh
CTaTUCTUYCCKUE NAaHHBIC, B TOM YHCJIC C IPUMCHCHUEM
rpaguueckux MeTOAOB U DJIEKTPOHHBIX CpPEICTB;
rpau9YecKd HMCCIIEeNOBaTh COBMECTHBIE HAOJIOIECHUS C
MOMOIIBI0  AWAarpaMM pAcCeMBaHHWs W JUHEHHON

perpeccuu

YMeHue OonepupoBaTh MOHATUAMU: CIy4alHBIA OIBIT U

ciydyaiiHOe  COOBITHE,  BEpOSITHOCTh  CIIY4ailHOTO




COOBITHS; YMEHUE  BBIUUCIATH  BEPOSTHOCTH  C
UCTOJIb30BaHUEM TpaUUeCKUX METOJOB; IPUMEHSTH
bopMyIbl CIOXKEHUSI W YMHOXKEHHUS BEpPOSTHOCTEH,
dopmyity moiaHOH BeposTHOCTH, (Gopmyny bepnymm,
KOMOWHATOpHBIE (AaKTBI ©W  (OPMYJIBI; OIEHUBATH
BEPOSTHOCTH PEAIbHBIX COOBITHIA; YMEHHE OTIEPHPOBATH
MNOHATUSIMM:  CllydaiiHasi BEJIUYMHA, paclpeiesieHue
BEPOSTHOCTEH, MATEMaTHUYECKOE OXHJIAaHUE, TUCTIEPCHS
U CTaHJAPTHOE OTKJIOHEHHE CIIy4allHOH BEIMYHHBI,
GyHKIMU pacrpenesieHus] U IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOIO W  HOPMAJIBHOTO  pacIlpeieieHuil;
yMEHHUE UCTIOJIb30BATh CBOIiCTBA U3yUEHHBIX
pacrpeneneHuil s pelleHus 3aJad; 3HaKOMCTBO C
NOHATUSAMH:  3aKOH  OOJBIIMX  YHCET,  METOJBI
BBIOOPOYHBIX ~ HCCIENOBaHUI; yMEHHE MPHUBOIUTH
OpUMEpPHl  TPOSBICHHUS 3aKOHA OOJBIIMX YHCEN B
NPUPOAHBIX U OOIIECTBEHHBIX SBIICHUSAX; YMEHUE
OTIEPHPOBATH TIOHATHSIMHU: COYETaHHE, IEPECTaHOBKA,
YUCIO COYETAHHUH, YHUCIO MEPEeCcTaHOBOK, OWHOM
HrloToHa; yMeHHe NpUMEHSITh KOMOMHATOPHBIE (DaKThI
U pacCyXKAEHUs U1 peleHus 3a/]ad; OLEHHUBATh
BEPOSITHOCTH  pEAbHBIX  COOBITHIA;  COCTaBIIATH
BEPOSTHOCTHYIO ~ MOJEIb U  HHTEPHPETHPOBATH

MTOJIyYEHHBIN pe3ysbTaT

YMeHune oOonepupoBaTh MOHATHAMHU: TOYKA, Mpsmas,
IIJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA
yIJla, IWIOCKUM yroJl, IBYI'PAaHHBIA yToJ, TPEXTPAaHHBIN
YIoj, CKPEIIMBAIOLIUECS IpPsAMBIEC, IapauIeIbHOCTD U
NEePNEHAUKYJISIPHOCT NPSIMBIX M IUIOCKOCTEH, Yol
MEXIY NPSMBIMHU, YTOJI MEXKIY IPSIMOM U IUIOCKOCTBIO,
YIOJd MEXAY IUIOCKOCTSIMH, PAcCTOSIHUE OT TOYKH JI0
IIJIOCKOCTH, PACCTOSIHUE MEXKIY NPSAMBIMU, PACCTOSHUE
MEXIy IUIOCKOCTSIMH; YMEHHE MWCIOJb30BaTh IIPHU
pelieHnH 3a7ady  M3Yy4YeHHbIE (aKTBl M  TEOPEMBI
IUIAaHUMETPUM; YMEHHE OLEHUBAaTh pa3Mepbl 0OBEKTOB

OKpYZKaroumero Mmupa, CTpouTb MaTCMaTUICCKUC MOICIIN
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C TIOMOIIBIO TCOMETPUUCCKHX MMOHATHH U BCJIIMYHH,

pelmiaTh CBA3aHHBIC C HUMH IMTPAKTUYCCKHUC 3a/la4n

YMeHue onepupoBaTh MOHATUSAMH: IUIOMIATL (DUTYPHI,
00béM  urypbl, = MHOTOTPaHHUK,  IPaBUIIbHBIN
MHOTOTPAaHHHMK,  CEYEHHWE  MHOTOTpaHHHMKa,  KYO,
napajjieNnenunes, npusMa, nupamuaa, ¢urypa u
MOBEPXHOCTh BpALICHUs, IUIUHID, KOHYC, 1ap, chepa,
wiomaab cdepsl, MIOLAJb MMOBEPXHOCTH IHPAMMJIBL,
OpU3Mbl,  KOHyca,  IHIMHIApa,  00BEM  KyoOa,
IPSMOYTOJIBHOTO napajJiesienunesa, IUPaMU/IbI,
OpU3Mbl, [WIMHIApA, KOHyca, Imapa, pa3BEpTKa
IOBEPXHOCTH,  CEUeHMs] KOHyca M  LMJIUHJpA,
napajielIbHble OCH MM OCHOBAHMIO, CEUCHME ILIapa,
IUIOCKOCTh, Kacaromasicsi cgepsl, LHWIMHApPA, KOHYCA;
YMEHHE CTPOUTH CEYCHHE MHOTOTPaHHHKA, N300paxaThb
MHOTI'OI'PaHHUKH, (PUTYPBI M TOBEPXHOCTH BpalLlEHHs, UX
CeUeHMs, B TOM YHCIIE C TOMOIIBIO AIIEKTPOHHBIX
CPE/CTB; YMEHHE IPUMEHSTh CBOMCTBAa T€OMETPHUECKUX
¢buryp, caMocTosTeabHO (GOPMYJINPOBATH OINpPEAETICHUS
U3y4aeMbIX (Uryp, BBIABUTaTh THIIOTE3bI O CBOMCTBAX U
IIpU3HAKaX FreoMeTpUUYecKux (Guryp, 000CHOBBIBATH WU
ONpoBepraTh MX; YMEHHE NMPOBOAMTH KIACCHU(PHUKAIIMIO
buryp TO pa3NIUYHBIM  TPHU3HAKaM, BBIOJHATH

HeO6XOI[I/IMLIe AOMIOJIHUTCIBHBIC ITIOCTPOCHUSA
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YMeHue onepupoBaThb MOHATUSMH: JBIDKEHHE B
MPOCTPAHCTBE, NMapaJIebHBIA MEPEHOC, CUMMETPHS Ha
TUIOCKOCTH U B MIPOCTPAHCTBE, MIOBOPOT,
npeoOpaszoBaHue mo100us, M0100HBIE PUTYpBI; YMEHUE
pacrio3HaBaTh paBHbIE M M0J00HBIE (UTYPBI, B TOM
qyucie B TNPHPOJE,  HCKYCCTBE,  apXUTEKTYpE;
UCMOJb30BaTh ~ TEOMETPUYECKHE  OTHOWIEHHS  IpH
pPEeIICHUN 3ada4; HAXOAUTb T'COMETPUUYCCKUEC BCIUYMHBI
(uMHa, yroJi, MIouaas, 00bEM) IPU pelIeHUH 3a/1a4 U3
JOPYruX Y4eOHBIX HpPEAMETOB U W3 PEabHOH JKU3HH;
YMCHUC BBIYUCIIATE TCOMCTPUUCCKNEC BCIIMYNHBI (,[[JII/IHa,

yroja, IUIomanas, OO0BEM, IUIOMIAAb IOBEPXHOCTH),
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UCTIONB3Ysl HM3Y4YeHHBIE (OPMYITBI M METOIBI, B TOM
qucie: IUIONIAh TOBEPXHOCTH IMHUPAMHUIBI, TPU3MBL,
KOHyCa, LWIUHApA, Iutomanb cdepbl; 00BEM KyoOa,
IPSIMOYTOJBHOTO napasuieNenumnesna, UPAMUJIBI,
NpPU3MBI, [WIMHAPA, KOHyca, Iapa, YMEHHUE HAXOIUTh

OTHOIIEHHE 00bEMOB OZOOHBIX (pUTyp

YMmenue onepupoBarth MOHATUAMH: IPSMOYTOJIbHAsS
CUCTeMa KOOpAMHAT, BEKTOP, KOOPJIUHAThI TOYKH,
KOOPAMHATBI BEKTOPA, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha 4YHCIIO, paslio’KeHHUE BEKTopa Mo 0Oaswucy,
CKaJISIPHOE TPOM3BEIICHUE, BEKTOPHOE MPOU3BEIICHUE,
Yroa MeXAY BEKTOpaMH; YMEHHE MCIOJIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIA METOJ JIA PEUICHUS
reOMETPUYECKUX 3alad M 3aJad JAPYTUX Y4eOHBIX

IIPEAMETOB

YMeHue BbIOMpaTh MOAXOAAIIUN METON ISl pelleHus
3aJa4d; [OHMMAHHME 3HAYMMOCTH MATEMaTUKU B
W3YYEHUU TPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB U
ABJICHWM; YMEHHME PaCIlO3HABAaTh IPOSBICHUE 3aKOHOB
MaTE€MaTHKHU B UCKYCCTBE, YMEHHUE PUBOIUTh IIPUMEPHI
MaTE€MaTU4YeCKUX OTKPBITUH POCCUUCKOM U MHUPOBOHI

MaTeMaTU4eCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsiembliidjieMeHTCOAEPKAHUS
1 Yucna u BBIYUCIICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
1o Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOM, TPOICHTHI,
' OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmerndeckuil KOpeHb HaTypaibHOI creneHu. [leiicTBusa ¢ apudmernyeckuMu
' KOPHSIMU HaTypaJlbHON CTENEHU
14 Crenenb ¢ wnenbiM nokazatesnieM. CTeneHb € pPaLMOHAIBHBIM I10Ka3aTEJIeM.
' CaolicTBacTenIeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTuyHble U HATypaJlbHbIE JOrapHUPpMbl
JeiicTBuTenpHble uyncia. ApupMeTHUECKHEe ONepauu ¢  JeHCTBUTENbHBIMU
1.7 yucnaMu.  [IpuOnmKEHHBIEBBIUNCICHNS, TMPAaBUJIAOKPYTJICHUS, NpPUKUAKA U
OLICHKapEe3Y/IbTaTaBbIYMCICHU I
1.8 [TpeoOpa3oBaHuEBBIpAKEHUI
1.9 KomnuekcHbleuncia
2 VYpaBHEHMS U HEPABEHCTBA
2.1 enbie u poOHO-palIOHANIbHBIE YPABHEHHS
2.2 HppanmonansHbleypaBHEHUS
2.3 TpuronomeTprudecKueypaBHEHUS
2.4 [ToxazarenbHble U TOTapUPMUUECKHEYPABHEHUS
2.5 [lenpie u poOHO-palMOHATFHEIE HEPABEHCTBA
2.6 HppanmonansHpIeHEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUCHEPABEHCTBA
2.8 TpuroHoMeTprUYECKNEHEPABEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHULIbl




3 DyHKINUH U TpaPUKH
31 OyHKIUs, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHbie 1 HeuéTHBIE PyHKUMU. [leproanueckuedyHKIUHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkiun. Hymum ¢ysknum.
39 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Haumbomnblnee W HauMeHbIlee 3HAYCHUE
(GYHKLNU Ha IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM U IefdbIM Ioka3arteneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI3aJaHUAIIOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccuu. opmysa CI0XKHBIX IPOIIEHTOB
4 HauanamaremarnyeckoroaHaimsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEeMEHTAPHBIX HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 DKCTPEMYMBI. Haxoxnennenan6omnpiiero 51
HalMEHbIIEr03HAYeHUA(PYHKIIMMHAOTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, Onepaluy HaJi MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHascTaTUCTUKA
6.2 BepositHOCTh
6.3 Komb6unaropuka
7 I'eomerpus
7.1 DUrypeHaIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTUBPALLECHUS




7.5

Koopaunatsl u BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komsarun F0.M., TkaueBa M.B. u apyrue, AKInoHepHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1.Konsrun FO.M., TkaueBa H.B., ®enoposa H.E. u ap. U31. Mockaa,
ITpocemenue, 2010

2. Mopaxkosuy, [enunieBa, Kopemkopa: Anredpa u Hayana MaTeMaTH4eCKOro
ananu3a. 10-11 knaccel. YueOHuUK U 3a1auyHuK. ba3zoBelil ypoBeHs. B 2 u.
Muemo3suna, 2014 r

3. EpmioBa, ['ono6opoasko: CamocTosTeTbHBIE U KOHTPOJIbHBIE PAOOTHI 110
anreOpe u HayanaMm aHanuza g 10-11 kimaccos, Mnekca, 2018 r.

4. Illabynun, Tkauesa, ['azapsH: AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJIA3A.
11 knacc. baz. u yri. ypoBuu. {unakruueckue matepuansl, [Ipocsemenune, 2017
.

5. kauena, [llabynun, ®enopona: Anredpa. 11 knace. Jugakruueckue
MaTtepuaibl. YTIyoJieHHbIN ypoBeHb, [IpocBemenue, 2017 r.

6. JI. AnekcannpoBa: Marematuka. Anredpa 1 Hayaia MaTeMaTHUECKOTO

ananm3a. 11 xmacc. Camoctositenbubie padoTel. PI'OC, MHaemo3uHa, 2015 T.



7. JI.AnexcanapoBa: Anredpa u Hadajga MaTeMaTUuyeckoro ananumsa. 11 kmacc.

CamocrositenbHbie padboThl. ba3zoBeiit ypoBens. ®I'OC, Muemosuna, 2017 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

https://pptcloud.ru/10klass/matematika/algebra

https://infourok.ru

https://my.1sept.ru

https://www.uchportal.ru/dir/2



MPUNOXEHWE K PABOYEN NPOrPAMME

KOn-BO

Tema ly | Ily IVy | Bcero
4acoB 4

CrerneHsp ¢ palliOHAIBHBIM [T0KA3aTEIEM.
[Toka3zarenbHas ¢pyHkuus. IlokasarenbHble ypaBHEHUS

1 | ¥ HEPaBEHCTBA 12
Jlorapudmuueckas Gpynkius. Jlorapupmmuueckue

2 | YpaBHCHH: M HEpPaBCHCTBA 12
Tpuronomerpuyeckue GyHKIUU U UX TPAQUKH.

3 | TpuronoMerpuyeckrue HEpaBEHCTBA 9

4 | IIpousBonnas. IIpumMenenue npou3BoaHOU 24

5 | MHTErpai u ero npuMeHeHust 9

6 | Cucrembl ypaBHEHUH 12

7 | HarypasbHble u niensle yucna 6

8 | IloBTopenue, 060011eHEe, CCTEMaTH3alllsl 3HAaHUH 18
NTOI'O 102

KonmuecTBo 4acoB mo kaneHaapHOMy ydeOHOMY
rpaduKy

OTtcTtaBaHue no nporpamme




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 250795864576837559433845704902184217507778640371
Brnageney Camuxoea EneHa MiBaHoBHa

OeicTevTened C 09.09.2025 no 09.09.2026
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