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IHHOACHUTEJIBHASA 3ATINCKA

PaGowas mporpamma yueOHOro Kypca «Anrebpa» yrayOnE€HHOTO ypOBHS — Uis
obOyuatomuxcs 7-9 kmaccoB paspaboraHa Ha ocHoBe DenepaabHOrO0 TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOTO 0Omero o0pa3oBaHus, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEAbABIIEMbIX K MaTeMaTHYeCKOMY oOOpa3oBaHHUIO, M TpaauLUi
poccuiickoro oOpa3zoBanus. Peanuzanusi mporpamMbl 00€CIEUMBAET OBJAJACHHE KIIFOUEBBIMU
KOMIICTCHUOUAMHU, COCTABJIAIOIIMMU OCHOBY JIA CaMOPa3BUTUA W HCHPCPBIBHOI'O 06pa301aaHI/1$1,
[EJIOCTHOCTh  OOMIEKYJABTYPHOTO, JIMYHOCTHOTO U IO3HABATEIBHOTO PAa3BUTHA JIMYHOCTU
00yJaronuxcs.

AnreOpa sIBISI€TCS OJHMM W3 OTOPHBIX KYpPCOB OCHOBHOTO 00Iero oOpa3oBaHHs: OHA
obecrieunBaeT HU3YUYCHHEC NPYIrUX OUCHHUILIIMH KaK €CTCCTBCHHO-HAYYHOTI'O, TaAK U TYMAaHUTAPHOT'O
[IUKJIOB, €€ OCBOCHHE HEOOXOJMMO ISl TPOIOIDKEHHST 00pa30BaHuUs U IS TIOBCETHEBHON )KU3HH.
Pa3Butne y oOywaroumuxcs Hay4yHbIX MPEICTaBICHUM O MPOUCXOXKJIEHUH U CYIIHOCTHU
anredpandeckux aOCTpakIHii, crnocobe OTpakeHHs MaTeMaTHYecKOW HayKoW SBICHUH U
MPOIIECCOB B TPUPOJEC H OOMIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHMSI U KayeCTB
MBIIIUICHHS, HEOOXOMUMBIX JJIS aalTalii B COBpeMEHHOM ImudpoBoM oOmiecTBe. N3ydeHue
anreOpbl o0ecTieunBacT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
JeWCTBUS, BBIBOJBI, (OPMYIHPOBaTh yTBepkAcHH. OcBoeHHE Kypca aireOpbl olOecriednBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalONIMXCS: OHH HCIOJIB3YIOT JEAYKTHBHBIC U
WHIYKTUBHBIE PACCYXICHHs, 0000IIeHNe M KOHKpPETH3aIHio, a0CTparupoBaHWE W aHAJOTHIO.
OO6yuenue anrebpe mpeArnosiaracT 3HAYUTEIBHBIM OO0OBEM CaMOCTOATEIBLHON JCSATEIHHOCTH
o0yJarmuxcs, TOITOMY CaMOCTOSATEIBHOE pEUICHHE 337ad OOYYaIONMIMMHUCS — SIBISICTCS
peanu3alyeil esTeTbHOCTHOTO MIPUHIIUIIA O0YUCHHS.

B crpykType nporpamMMbl yaeOHOTO Kypca «Airedpay yriayol€HHOTO H3ydeHUs] OCHOBHOE
MECTO 3aHHMMAIOT  COJIepXKATeIbHO-METOAMYeCKue JuHUKM: «Yucia ©  BBIYHCICHUY,
«AnreOpanyecKue BBIpaKCHUD», «YPaBHEHHS U HEpaBeHCTBa», «DyHkumumy». Kaxnmas u3 stux
COJIepKATEIHHO-METOIMYECKUX JIMHUN pa3BUBACTCs Ha MPOTSHDKEHUH TPEX JIET U3y4CHHUs Kypca,
B3aMMOJICHCTBYS C JPYTUMH €ro JIMHUSAMH. B X0/1e u3y4eHus Kypca 00ydarouMcst IPUXOIUTCSI
JIOTHYECKU PACCYXKJIaTh, UCIIOJb30BaTh TEOPETHKO-MHOXKECTBCHHBIA s3BIK. B CBs3M ¢ ATHM B
nporpaMmy  y4eOHOro Kypca «AusreOpa» BKIIOYCHBI HEKOTOPBIE OCHOBBI  JIOTHKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4YeCKOTO O0pa3oBaHHsS U
CIOCOOCTBYIOIIHME OBJIAJICHHIO 00YYaIONTUMKICS OCHOB YHHBEPCAITLHOTO MAaTEMaTHYECKOTO SI3bIKA.
CopnepxaTenbHOW M CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepxanne MMHUU «HHCTa U BBIYUCTICHUS CITYKUT OCHOBOH JUTSI JallbHEHIIIEro U3ydeHus
MaTeMaTHK{, CHOCOOCTBYET pPa3BUTHIO y OOydYalOIIUXCS  JIOTMYECKOTO  MBIIUICHHUS,
(hOpMHUPOBAHHUIO YMEHHUSI TOJIH30BATHCS aIrOPUTMAMH, a TAKKE MPHOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOIUMBIX JUIsI TIOBCEIHEBHOM KU3HU. Pa3BUTHE TOHSATHSA O YMCIIE Ha ypOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBS3aHO C PAIMOHAIBHBIMU M WPPAIMOHAIBFHBIMUA YHCIAMU,
(dbopMuUpOBaHHEM MPEICTABICHUNA O NEMCTBUTEILHOM YHUCIe. 3aBepIlIeHHEe OCBOCHHUS YMCIOBOM
JUHUHU OTHECEHO K CpelHeMy 001eMy 00pa30BaHUIo.
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Conepxxanue JByX anreOpanyecKuxX JHUHUH — «AnreOpandyeckue BBIPAKCHUA» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIINXCSI MATEMATHIECKOTO
ammapara, HEOOXOJUMOTo JjIsi peHICHUS 33/7a4 MAaTeMaTHKH, CMEXHBIX IPEeIMETOB U
OKpyxkariieil peanbHocTH. Ha ypoBHE OcHOBHOrO 00Iero oOpa3oBaHHs y4eOHBIN MaTepuan
IPYNIUPYETCS BOKPYr palMOHAIbHBIX BbIpak€HUH. AnreOpa JIeMOHCTPUPYET 3HAUYEHUE
MaTeMaTHUKU KaK $3bIKa Ul MOCTPOEHUS MaTEeMAaTUYECKUX MOJIENIEH, OMMCAHMs MPOLIECCOB U
SBJICHUH peasibHOTO MHpa. B 3amaum oOydeHus anreOpe BXOAAT TakkKe AajbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJIEHHUS, HEOOXOIMMOro, B YacTHOCTH, JJIi OCBOEHHUS Kypca
nHGOpPMATHKH, W OBJAJEHHE HABBIKAMU JEIyKTUBHBIX paccyxaeHuil. I[IpeoOpaszoBanue
CHUMBOJIbHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHMsI, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxxkanne  (yHKIMOHAIbHO-TpaUUeCKOW  JMHUM  HAIEJIGHO Ha  TOJTy4YeHHUE
00yJaroIMMucs 3HaHUHM 0 QYHKIUIX KaK BayKHEUIIEH MaTeMaTUYeCKONH MOJIENH JJI ONTUCAHUS U
HCCIIEIOBAaHUSl pa3HOOOpa3HBIX MPOIIECCOB U SIBICHUNW B mIpupoje U obmiectBe. M3yuenue
MaTrepuaga CHOCOOCTBYET pa3BUTHIO Yy OOydaloluxcs YMEHHUS HCIOJIb30BAaTh pa3InYHbIE
BBIpPAa3UTENIbHbIE CPEJCTBA S3bIKa MAaTEMAaTHKU — CIIOBECHOTO, CUMBOJIMYECKOT0, Ipaduyeckoro,
BHOCHT BKJIaJl B GOPMUPOBAHUE MPEICTABICHUHN O pOJIM MAaTEMAaTUKH B PA3BUTUU [IUBWIIN3ALUU U
KYJIbTYpBI.

VYrnyOn€HHbli  Kypc anreOpbl  XapaKTepU3yeTcsl U3y4eHHUEM  JOTIOJTHUTEIBHOTO
TEOPETUYECKOro amrmapaTa M CBSI3aHHBIX C HUM METOJIOB peuleHHs 3afad. Asredpa sBIsSETCS
SI3BIKOM JIJISl OMHUCAaHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY)KUT OCHOBOH MAaTeMaTH4eCKOIro
MozenupoBanus. [Ipu 3ToM camMu OOBEKTHI MaTEeMAaTUYECKUX YMO3AKIIOUEHHH M MPUHSTHIE B
anreOpe mpaBwmiia UX KOHCTPYUPOBAHHS CIIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHHI 000CHOBBIBATH
W JI0Ka3bIBaTh CYXKJEHHUSA, PA3BUBAIOT MAaTEMAaTHMYECKYH) HWHTYMIMIO, KPAaTkKO W HArJIsSIHO
PacKpbIBAIOT MEXAaHU3M JIOTHUECKUX TOCTPOCHUI U ydaT UX MpUMeHeHHto. Tem cambiM anreOpa
3aHMMAaeT OJHO W3 BEAYIIUX MECT B (POPMHUPOBAHUH HAYYHO-TEOPETUYECKOTO MBILIUICHHUS
00yJaronuxcs.

®opmbl yueTa padoyeil NPOrpaMMbl BOCIIUTAHUS

BocnuTtaTenbHblil moTeHIMAaN npeaMeTa « Anredpay pearnzyercs yepes:

— YyCTaHaBJIMBaHHUE JIOBEPUTEILHBIX OTHOUICHUM MEXIy YYHUTelIeM H OO0y4arolIuMucs,
CHOCOOCTBYIOUIUX MMO3UTUBHOMY BOCIPHUSATHIO YYalIUMUCS TpeOOBaHHM U MPOCHO
YUUTES;

— TpUBJICYCHHE BHUMAHUS ydaluxcs K o0cyKaaeMoii Ha ypoke nH(GOopMalluu, aKTHBU3AIHH
[103HABATEIbHOM JIEATEIbHOCTH YUallluXCs;

— mnoOyXJeHHe Yydaluxcs coONolaTh Ha YypPOKE HOPMBI YUeOHOW IUCHUIUIMHBI H
CaMOOPraHU3allNN;

— MOJJIepKUBaHKUE B KOJUIEKTUBE YYAIIUXCS IPYKETIOOHYI0, JIeIOBYI0 00CTaHOBKY;

— CO3JaHME€ YCIOBUHM /Ui CaMOCTOSITEIBHOTO IOMCKa, OTOOpPA, OLEHKH HH(POpPMAaLUU
y4aluMHUCs, UCHOJIb3Ys pPa3HOOOpa3Hble HCTOYHUKH;

— (opmupoBaHue y 00ydarommxcs KyJabTYphl 310pOBOr0 U 0e30macHOro o0pasa *KHU3HH;

— (opmHpoBaHUE FKOJIOTUYECKOH KYJIbTYphl IOBEICHHS,;

— MHUUUUPOBAHME U TMOJJEPHKKA HCCIENI0BATENbCKONW JEATEIbHOCTH OOYyJaloluXcsi B
pamMKax pealn3ali UMH UHIUBUAYAIBHBIX U IPYIIIOBBIX HCCIIEI0BATENBCKUX IPOEKTOB,
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YTO JIaCT 00YYAIOUIMMCSI BO3MOXKHOCTh IMIPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHHS
TEOPETUYECKON MPOOJIEMBbl, HABBIK T'€HEPUPOBAaHHA M O0(OpMIICHUs COOCTBEHHBIX HICH,
HaBBIK YBa)KUTEJIBHOTO OTHOIICHUS K UY)KUM HesM, O(QOPMIICHHBIM B paboTax APYrux
uccieioBaTeNneil,  HaBBIK ~ MyONWYHOTO  BBICTYIUIGHHMS — TEpel  ayJuTOpUEH,
apryMEHTHPOBAHUS M OTCTaUBAHMSI CBOCH TOUKHU 3PEHUS

— paspsbKkeHHe HanpsHKEHHOW 0OCTAaHOBKU B KIJIACCE; MPHBIICYCHUE BHUMAHUS yUaIIUXCs K
o0cyxJaeMoil Ha ypoke HH(pOopMaIuy;

— CO3JaHHME YCIOBUH IS Pa3BUTUS TBOPYECTBA M HCCIIEIOBATENBCKON JEATEIbHOCTH
00yJaronmxcs;

— HHUIUUPOBAHME yUAIIUXCSA K 00CYXICHUIO, BEICKA3bIBAHUIO CBOETO MHEHHS, BEIPAOOTKE
CBOETO OTHOIICHHWS IO TOBOJY, IIOJIydaeMOH Ha YypPOKE COIHMAJIbHO 3HAUYMMOU
nHpopmanuu.

CornacHo yue6HOMY MIaHy B 7—9 Kiaccax usydaercst yueOHbIN Kypc «Anredpa», KOTOPBIH
BKIIIOYAET CIIEAYIONIMEe OCHOBHBIC pa3feibl coAepkaHus: «UwWcna ©  BBIYHACICHUS,
«Anrebpanyeckue BRIPAKECHUS, «Y PAaBHEHHS U HEPABEHCTBaAY, « DYHKITUNY.

Ha uzyuyenue yueO6HOTO Kypca «Anredpa» orBoautcs 442 gacos: B 7 kinacce — 170 gacos (5
4acoB B HEJENI0), B 8 kiacce — 136 yacoB (4 yaca B Hezen0), B 9 kiacce — 136 yacoB (4 gaca B
HEJIEINIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yucia u BBIYUCTICHUSA

Panmonanenpie umcna. CpaBHEHHWE, YIOPSIOYMBAHUE W apHPMETHUSCKUE JIEHCTBUS C
palMOHAIBHBIMU YncaaMu. YucnoBas npsMasi, MOAYJIb YUCTA.

Crenenbp ¢ HaTypalbHBIM IOKa3aTejleM U €€ CBOMCTBA. 3aluCh YHUCIa B JIECATUYHOM
MO3ULUOHHOW CUCTEME CUUCIICHUSL.

Pemenune TekcTOBBIX 3a7ay apudmernyeckuMm crnocoboM. Pemenue 3amau u3 peanbHOU
MPaKTUKH HA YacTH, Ha JpoOM, HA TPOIEHTHI, MPUMEHEHHUE OTHOLICHWNW W TPOMOPIUU TpH
pelIeHuy 3aa4, perieHne 3aaa4 Ha IBIKEeHHE, paboTy, MOKYITKHA, HAJIOTH.

JemumocTp 1ienbix yucen. CBOMCTBA IETUMOCTH.

[IpocTeie u cocTaBHbIe uncia. YéTHbIe U HeU€THBIE yucna. [Ipu3Haku neaumocTu Ha 2, 4,
8,5,3,6,9, 10, 11. IIpu3Haku 1eTMMOCTH CYMMBI M MIPOU3BEACHUS LIEJIBIX YMCEI MIPU PEIICHUN
3a7a4 C MPAKTUYECKUM COJICPKAHUEM.

Haunbonpmmii oOmuii nenuTenh ¥ HauMEHbIee oOIIee KpaTHOe IBYX uucen. B3zanmuo
npocteie ynucna. Anroput™m EBkinna.

Jlenenne ¢ octaTkoM. ApudMeTHYECKHUE ONepaIiiu HaJl OCTaTKaMH.

AnredOpanyeckue BbIpasKeHU s

BrlpaxkeHue ¢ nepeMeHHbIMU. 3HAUEHHE BBIpaXEHMs C NepeMeHHbIMU. [IpencraBieHue
3aBUCHUMOCTHU MEX]ly BeJIMUMHAMU B BUJE (POPMYIIBIL.

ToxnmectBo.  TokmecTBeHHbIE — MpeoOpa3oBaHUS — aITeOpandecKUX  BBIPAKCHHI.
JlokazaTeabCTBO TOXKACCTB.

Onnounenbl. OnHOWIEH cTaHIapTHOrO BUAA. CTENeHb OJHOUICHA.

MHuorounensl. MHorounen crangaptHoro Buga. CreneHp MHorowieHa. CloxeHue,
BBIYMTAHUE, YMHOXEHHE U JelieHne MHorowieHoB. [IpeoOpazoBaHue 1LeJIOro BBIPRXKEHUS B
MHorousieH. Kopau MHOrousena.

@opMyInbl COKpAIIEHHOTO YMHOXEHUS: KBaJpaT CYMMbl M KBaJapaT pa3HOCTH JABYX
BBIpOKEHUH, KyO0 CyMMbl U KyO pa3HOCTH [BYX BBIP@KEHUH, Pa3HOCTh KBAJAPaTOB JABYX
BBIPAKEHUH, IPOU3BEICHNE PA3HOCTH U CYMMBI JBYX BBIPa)KEHUH, CyMMa U Pa3HOCTh KYOOB IBYX
BBIPaXKCHUM.

Pa3znoxeHne MHOTOYJIEHA HAa MHOXUTEIH. BriHeceHHEe OOIIEro MHOXKUTENS 33 CKOOKH.
Meron rpynnupoBKHU.

YpaBHeHus 1 HEPABEHCTBA

VYpaBHenue ¢ onHoi mnepemeHHOW. Kopenp ypaBHeHus. CBolcTBa ypaBHEHUH C OJHOU
NepeMeHHON. PaBHOCUIIBHOCTh ypaBHEHUH. YpaBHEHUE KaK MaTeMaTHuecKas MOJEIb pealbHON
CUTYaLIHH.

JIuneliHOE ypaBHEHHE C OJHOM INEpeMEHHOM. UuCino KOpHEW JMHEWHOIO YpaBHEHUS.
Pemienue TEKCTOBBIX 3aJay C NOMOIIBIO JIMHEWHBIX ypaBHEHHMU. JIMHENHHOE ypaBHEHHUE,
COJEpIKAIIEE 3HAK MOTYJIA.

YpaBHeHHe ¢ JByMsl TepeMeHHbIMU. [paduk nUHEHHOro ypaBHEHHS C JABYMS
nepeMeHHbIMU. CHUCTeMBbl JTMHEWHBIX YpaBHEHUN ¢ JByMs mepeMeHHbIMU. ['padudeckuii MeToa
pelIeHusl CUCTEMBI JJUHEHHBIX YPAaBHEHHUM C ABYMs MEpEMEHHbIMU. Perenue cucteM JTuHEHHbIX
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YPaBHEHUH C IBYMsI IEPEMEHHBIMU METOJIOM II0JICTAHOBKU M METOJI0M cilokeHus. Cucrema qByx
JIMHEWHBIX YPAaBHEHUH C ABYMsI [IEPEMEHHBIMU KaK MOJIENb PEAJIbHON CUTYaLUU.

DyHKUUHA

Koopaunara touku Ha npsAMon. UuciaoBble INPOMEKYTKU. PaccTrosiHue Mexay IByMs
TOYKaMH KOOPAUHATHOU IPSMOM.

[IpsimoyronpHas cuctema koopauHar. AOcuucca W OpAMHATA TOYKH HAa KOOPIUHATHOM
wiockoctu. Ilpumepsr rpadukoB, 3amaHHBIX QopMmyrnamMu. YUrteHne TpadUKOB pPeaTbHBIX
3aBUCUMOCTEN.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH MEXy BenuuuHaMmu. [lonsatue ¢pyHkuuu. OyHKIUS Kak
MareMatnueckas MoOJENb peasbHOro mpoiecca. OOnacTh ompeneneHuss U 001acTh 3HAYCHUU
¢bysakuun. CriocoOs! 3ananusa pyHkuuu. ['paduk pynknuu. [lonsaTus Mmakcumyma 1 MUHUMYyMa,
BO3pacTaHMsl U yObIBaHMS Ha IPUMEPAX peasibHbIX 3aBUCUMOCTEN.

JluneitHas ¢yHkims, e€ cBoiictBa. ['paduk muneliHon Gynkuuu. ['paduk pyrkmm y = [X.
KycouHo-3a1anHbIe pyHKINN.

8 KVIACC

Yucia u BIYUCTICHUS

KBanparusle kopHH. ApudMeTHUecKuil KBaJpaTHBIM KopeHb U ero cBoictBa. lloHsaTue
HppalMOHAIBHOTO 4ucia. JIeWMCTBUS ¢ HppalMOHAIBHBIMU uuciiamu. CBoMCTBa JEHCTBUH C
MppALMOHAIBHBIMU YiciIaMi. CpaBHEHUE UPPALIMOHATIBHBIX YUCEL.

[IpencraBneHus o pacIIMPEHUSX YACIOBBIX MHOKECTB. MHOXKECTBA HAaTypalbHbIX, LETbIX,
palMOHANBHBIX, AEUCTBUTENbHBIX yKcesl. CpaBHeHHE yncen. YncnoBble MPOMEKYTKH.

HetrictBusg ¢ ocratkamu. Octatku ctenene. [[puMeHeHne 0cTaTkoB K PEIICHUIO YPaBHEHUM
B LIEJIBIX YUCJIaX U TEKCTOBBIX 3a7au.

Pa3mepbl 00bEKTOB OKPYKAIOILIET0 MUPA, IITUTEIBHOCTD MPOIIECCOB B OKPY)KAIOIIEM MHUPE.
CrangapTHbIil BUI YUCTA.

AnredOpanyeckue BbIpasKeHUsI

Anrebpanyeckas J1poOb. JlomycTuMble 3HAUYEHUS MEPEMEHHBIX B IPOOHO-paIlMOHATIBHBIX
BbIpakeHusAx. OCHOBHOE CBOMCTBO anredpanyeckoil 1podu. CioxeHne, BBIYUTaHNEe, YMHOKEHUE
U JeneHue anredbpandeckux apoOeil. Beinenenue nenoi yactu anredpandeckoi Jpoou.

Pannonanbuble  BblpakeHUs.  TOXIECTBEHHbIE  NPEeOOpa3oBaHUs  PAlMOHAIBHBIX
BBIPaXKCHUM.

JlomycTuMble 3HA4YeHHsI MEPEMEHHBIX B BBIPAKEHUSIX, COJAEPKAIIMX apuMeTHuyecKue
KBaJipaTHble  KOpHH.  ToXJecTBeHHblE  MpeoOpa3oBaHUs  BBIPAKEHUH,  COJEpKaIIUX
apudmeTnyecKkue KBaapaTHbIe KOPHHU.

Crenens ¢ 1e7bIM MOKazareseM U e€ cBoiicTBa. [IpeoOpa3oBanHme BeIpaKeHUH, COIEPKAIIIX
CTEIEHHU.

YpaBHeHHUS M HEPABEHCTBA

KBagpatnoe ypaBHenune. ®opmyna KOpHEW KBaApaTHOro ypaBHeHus. KosmuecTBo
JNEHCTBUTENBHBIX KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHUs, CBOJUMBIE K
JIMHEWHBIM YPABHEHUSAM WJIU K KBAJPAaTHBIM ypaBHEHUsIM. KBagpaTHOE ypaBHEHUE C TapaMEeTPOM.
Perrenne TeKCTOBBIX 3a71a4 C MOMOIIbIO KBaJAPATHBIX YPAaBHEHUH.



JlpoOHO-panvoHanbHbIE  ypaBHEHUs. Pemienue ApoOHO-pallMOHATIBHBIX — YPaBHEHH.
Pemenne TEKCTOBBIX 3a7ad C TMOMOIIBIO JPOOHO-pAMOHANBHBIX ypaBHeHHH. [paduueckas
UHTEpIIpETALs YPaBHEHUN € JBYMS IEPEMEHHbBIMHU.

Uucnosele HepaBeHCTBa. CBONCTBA YHMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. ClI0)KEHUE U YMHOKEHHE
YHCJIOBBIX HEpaBeHCTB. OlleHMBaHUE 3HaUEHUs BbIpaxkeHus. [loka3aTenbCcTBO HEPABEHCTB.

[loHATHE O pElIEHMM HEPABEHCTBA C OJHOM IIepEeMEHHOM. MHOKECTBO peleHun
HepaBeHCTBa. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOE HEPAaBEHCTBO C OJHOM IIEPEMEHHOM M MHOXKECTBA €ro peuieHui. Pemenue
JIMHEIHBIX HEPABEHCTB € OJIHOM nepeMeHHON. CHCTeMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM IepeMeHHOW. Pemenne TeKCTOBBIX 3a/1a4 C MOMOUIBIO JIMHEHHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DyHKUUHA

OO6nacTb ompeneneHus 1 MHOXKECTBO 3HaueHUH QyHKkuuu. CriocoObl 3amaHus (PyHKIUH.
I'paduk bynxuu. Yrenue coiicTB pyHkiuu no e€ rpadpuxy. Ilpumepsl rpadpukoB QyHKIUH,
OTPAKAIOIINX PEATBLHBIE TPOLIECCHI.

Jluneitnast pyHkuusa. OyHKINU, OMUCHIBAIOLIUE IPIMYIO M OOpPAaTHYIO MTPONOPIIMOHAIbHbBIE
3aBUCHUMOCTH, UX IpapuKu.

Oyuxumn Y = kX, y = kx + b, y = k/x, y = x3, y = VX, y = || 1 ux cBoiictBa. Kycouno-
3a/1aHHbIC (DYHKITHH.

9 KJIACC

Yucaa ¥ BLIYUCIEHUS

Kopenp n-it crenenn u ero cpoiictBa. CTeneHb ¢ palMOHAIBHBIM IOKa3aTeleM U eé
CBOMCTBA.

AnredOpanyeckue BbIpasKeHUsI

ToxxnecTBeHHBbIE TpeoOpa30BaHMs BBIPAXKEHUH, COJEpXKAIMUX KOPEHb N-H CTEICHH.
ToxxnecTBeHHBIE TPEeOOpPa30BaHUs BBIPAKCHHM, COJEPKAIIMX CTENeHb C PAMOHAIBHBIM
MOKa3aTeyeM.

KBanparueiii tpéxuneH. KopHu kBajgpaTHOro TtpéxwieHa. Pa3zinokeHue KBaJpaTHOTO
Tp€XusicHa Ha JIMHCHHBIC MHOKUTEITH.

YpaBHeHus 1 HEPABEHCTBA

buxBanpatueie  ypaBHeHus. [Ipumepsl  mpUMEHEHUH  METOJOB  PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHBI IEPEMEHHOM, rpaduuecKoro MeToja MpH PEIIeHUH ypaBHEHHUH 3-i U
4-1i cTereHei.

Pemenne npoOGHO-paiioHATBHBIX YPAaBHEHUH.

Pemenne cucrem ypaBHEHMII C ABYMs NEpEMEHHBIMH. PelieHue mpocTedlux CHCTEM
HETMHEWHBIX YpaBHEHHH C JByMsl MepeMeHHbIMHU. ['padudeckuii MeTon perieHus CUCTEMbI
HEJIMHEHUHBIX YPaBHEHHMU ¢ JBYMs NepeMeHHbIMU. CHUCTeMa JIByX HEIMHEHHBIX YpPaBHEHHUU C
JBYMSI IEPEMEHHBIMU KaK MOJI€IIb PEAIbHOW CUTYaIUH.

Uucnossie HepaBeHCTBaA. PellieHne TMHEHHBIX HepaBeHCTB. [loka3aTenbCTBO HEPABEHCTB.



KBagparHble HepaBeHCTBAa C OJHOM IIEpEMEHHOHM. PemieHue KBaJpaTHBIX HEPABEHCTB
rpadU4ecKuM METOJOM W METOJOM HWHTEPBAIOB. METOJ HWHTEPBAJIOB IS PALMOHATBHBIX
HepaBeHCTB. [Ipocreiiniie HepaBeHCTBa ¢ TAPAMETPOM.

Pemienne TeKCTOBBIX 3a7jau ¢ IOMOIIbIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs mepeMeHHbIMU. PellieHue HepaBeHCTBA C JABYMS NEPEMEHHBIMHU.
CucTeMbl HEpaBEHCTB C IByMsI TIEpeMEHHBIMU. | "padudecknii MEeTO 1 pEelICHUsI CUCTEM HEPABEHCTB
C IByMs IEPEMEHHBIMHU.

D yHKUUHA

Oynkius. CoiicTBa GpyHKIMIA: HyIH (QYHKIHH, TIPOMEKYTKH 3HAaKOTIOCTOSTHCTBA (DYHKIIUH,
MIPOMEXYTKH BO3pacTaHUs M yObIBaHUS (QYHKIMH, YETHBIE U HEUETHBIE PYHKIMU, HAHOOJIbIIEE U
HauMeHbIIIee 3HaYeHUS! PYHKIINU.

KBanpartuunas ¢pyHkius u e€ coiicta. Vcnosib30Banne CBOMCTB KBaApaTUUHON QyHKINN
g peumieHus 3anad. [loctpoenune rpaduka kBagpatuuHod (yHkuuu. [lonoxenue rpaduxa
KBaJ[paTUIHOUM (QYHKIMH B 3aBUCHMOCTH OT €€ Kodddurmenton. I'padukn Gpynkumii y =ax2,y =
a(x — m)2u y = a(x — m)? +n. Ioctpoenne rpadhukoB QyHKIHMIA C TOMOIIHIO TPE0OPa3OBAHMIA.

HpoOHo-nmuueiinas ¢yukius. MccnenoBanue GyHKITUH.

®yuknus Y = X" ¢ HaTypaJIbHBIM TOKa3atesneM N u e€ rpaduk.

YuciioBble N0C1€10BATEIHLHOCTH U NPOrpeccuu

ITonsarue YHCIIOBOM HOCIeA0BATCIBHOCTH. Koneunrsre u OecKOHEUHbIE
ocJIef0BaTeabHOCTH.  OTrpaHMuYeHHass IOCIENOBATENbHOCT. MOHOTOHHO — BO3PACTarOIIas
(yOwIBarommas) mocienoBareabHOCTh. CrocoObl 3amaHusl MOCIIEI0BATEIHOCTH: OMKUCATEIIbHBIN,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI N-TO YJIEHA, PEKYPPEHTHBIH.

ApudmMernueckas U reoMeTprudeckas nporpeccur. CBONWCTBa YIE€HOB apru(METHICCKON U
reOMETpUUECKO mporpeccuid. Dopmynbl N-ro 4wieHa apudMETHYECKOW M TeOMETPHUECKOM
nporpeccuil. @opMyabl CyMMbl MEpPBBIX N UICHOB apU(METHUECKOM M I'eOMETPHUYECKOi
nporpeccuid. 3a1a4y Ha IPOLIEHThI, 0AHKOBCKHE BKJIA/Ibl, KPEIUTHI.

IIpencraBneHne o0 CXOAMMOCTH IOCIEIOBATEIbHOCTH, O CYMMHPOBAaHMHM OECKOHEYHO
yOBIBaIOLIEH reOMEeTPUYECKOM POrPECCHH.

Merton maTtemMaTuueckoi HHAYKIUM. [IpocTeiime npumMepsl.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI VUEBHOI'O KVYPCA
«AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBI M0 MAaTEMAaTHUKE XapaKTEPU3YIOTCS B
YaCcTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

MPOSIBICHUEM HMHTEpeca K TMPONUIOMY H HACTOSIIIEMY POCCHUHUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOSI3aHHOCTEH TpakJIaHUHA W peau3allid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKIITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJICHHIO ATHYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYECKHUM TPUMEHEHUEM JIO0CTHIKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEIICHUU MPAKTUYECKHX 3a7a4 MaTeMaTH4YeCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTHYECKOTO 0Opa30BaHMs HA MPOTSDKCHUH BCEH
YKU3HH JIJIS1 YCIIENTHOHN Mpo(decCHOHaTBHOM NeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB 1 00IIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCY)KJIECHUN, YMEHHUIO BUIETh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) ueHHoCTeH HAYYHOIO NMO3HAHUSA:

OpHEHTAIIMECH B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, NPHUPOIALI M OOIIeCTBa, NOHUMaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl uelnoBeuecKOd MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl PA3BUTHS IMBUJIM3AIIMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTeMaTHYECKOM
KyJIbTypOM Kak CpEICTBOM MO3HAaHUS MHpA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIbCKON
NESATEeIIbHOCTH;

6) ¢usuyeckoro BocHUTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

TOTOBHOCTBIO IPUMEHATh MaTEMATHUECKUE 3HAHUSI B MHTEPECAaX CBOETO 3/10POBbS, BEACHUS
310pOBOTO 00Opa3a KU3HU (3J0pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas (u3nueckas aKTHBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa JPYroro 4eroBeKa;

7) 3K0JI0TM4€eCKOT0 BOCITUTAHMS:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH JUIs pelieHus 3amad B 001acTu
COXPAaHHOCTH OKPYKAIOIIEW Ccpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX

9



MOCJIEJCTBUI ISl OKPY)KAIOIIEH Cpeibl, OCO3HAHUEM TIJIO0ABHOTO XapaKTepa KOJOTUUECKHX
po0JIeM U MyTeH uX perieHus;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHSAM CONMAJILHON U IPHPOIHOI CpPeIbl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIOBHSX HEOMPEICAEHHOCTH, MOBBIIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYCCKYIO JEATSIIbHOCTD, B TOM YHCJIE YMEHUE YUYHUTHCS y JAPYTHUX
Jrofiei, mpuoOpeTaTh B COBMECTHOM JCSTEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIIETCHIIUU 3
OTIBITA JAPYTHX;

HEOOXOAUMOCTBIO B (hOPMHUPOBAHWUU HOBBIX 3HAHHM, (OPMYIHpPOBATH HICH, MOHSITHSA,
THIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHCIIC PaHEe HEU3BECTHBIX, 0CO3HABATH JICHHUIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH, ITAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTHIO 0CO3HABATH CTPECCOBYIO CUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH MPHUHAMACMbBIC PEIICHUS W JICHCTBHS,
(bopMyITHPOBATh U OIEHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynapTare OCBOCHHWS MPOrpaMMBl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydJaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
XapaKTepPU3YIOMIKECS  OBJAJCHUEM  YHHUBEPCAJIbHBIMHA  ITO3HABATEIIBHBIMU  JICHCTBHSIMU,
YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JIEHCTBUSMU M YHUBEPCAIBHBIMU PETYISTUBHBIMU
NEUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
ba3oBrble Jornvyeckue aelcTBUSA:

BBISBJISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC NPH3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXKIy TOHATHSAMH, (HOPMYIUPOBATH ONpPEHCICHUS IOHATHHA,
YCTaHABJIWBATh CYIIECTBCHHBIM NPHU3HAK KiacCU(PHUKAIMA, OCHOBAHMS JUII OOOOIICHHUS W
CpaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATh W TMPEOOPA30OBBIBATh CY)KJICHHS: YTBEPIAUTCIBbHBIC M
OTpHIIATEIIbHbIE, CIMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NMPOTHBOpPEYHUs B (aKTax,
JAHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeanaratb KpPUTEPUH I BBISBICHUS
3aKOHOMEPHOCTEHN U IPOTUBOPEUHI;

JIeNaTh BBIBOJIbI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

pa3bupath 0Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPXKICHHM (TIpSMbIE U OT MPOTHUBHOTO),
MPOBOJUTH  CAMOCTOSITENIFHO  JIOKa3aTelbCTBA MaTeMaTH4YeCKHX (DaKkToB, BBICTPAUBATH
apryMeHTalul0, IPUBOJAUTh MPUMEPHI U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKOU
WHIYKIIUHA, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMPATH CIIOCO0 perieHnus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMpATh HanOoJIee OIXO AN ¢ Y4ETOM CaMOCTOSITENBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBareibCKue 1eiiCTBHS.
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WCIOJIb30BaTh BOIPOCH! KaK UCCIEI0BATEIbCKIUI HHCTPYMEHT TO3HAHUS, (OPMYITUPOBATH
BOMPOCHI, PUKCHPYIOLINE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOSITEIILHO YCTaHABINBATH HCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, APT'YyMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

MPOBOJIUTH MO CAMOCTOSITENIFHO COCTABJIEHHOMY IUIAaHY SKCHEPUMEHT, MCCIEIOBAaHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co00ii;

CaMOCTOATENBHO (pOpMyIHpOBaTh 000OIIEHNS U BBIBOJABI 10 pe3yIbTaTaM MPOBEIEHHOTO
HAOIOIEHUS, WCCIEOBAaHMS, OKCIEPUMEHTa, OLECHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE TPOIECCA, a TAKXKE BBIABHTATh MPEIIOIOKEHUS O
€r0 pPa3BUTHH B HOBBIX YCIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTh MHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX IS
peleHws 3a/1a9u;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3MPOBATh W HHTEPIPETUPOBATH HH(POPMAITUIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS;

BbIOMpaTh (popMmy mpencTaBieHHs MHGOPMALMU U WIUIIOCTPUPOBATH pEIlaeMble 3ajauu
CXeMaMH, AuarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHAIIUSMU;

OIICHWUBATh HAI&KHOCTh HMH(OpMANMM 1O  KPUTEPHSIM, MPEIUIOKECHHBIM  HIIH
C(OPMYIIMPOBAHHBIM CaMOCTOSTENBHO.

KoMMyHMKaTHBHbIE YHUBeEpPCaJbHbIE y4eOHblIe 1eCTBUA

BOCTIPHHUMATh M (OPMYJIHPOBATH CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH W LEJISAMH
oO0IIeH s, SICHO, TOYHO, TPAaMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TEKCTax, IaBaTh MOSCHEHUS MO XOAY PEIICHHs 33/1a4i, KOMMEHTHPOBATh MOJTY4EHHBIH pe3yibTarT;

B XO/i¢ 00CYX/IEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOIEeMBl,
penraeMoil 3a/1a4d, BBICKA3bIBaTh HMJCH, HALCJICHHBIE HA TIOMCK PELICHUS, CONOCTABIATH CBOU
CY)XJCHHUS C CYXICHUSMH JPYTUX YYaCTHUKOB JWANIOra, OOHApYXKHBATh PA3IMUUE M CXOICTBO
MO3HILIUH, B KOPPEKTHOH hopMe GOpPMYIHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEACTAaBIATh PE3ybTAaThl PEUICHUS 3a7add, SKCIIEPUMEHTa, HCCIEJOBaHMSA, IPOEKTa,
CaMOCTOSITEIIHO BEIOMPATh (hOpMAT BBICTYIUICHHS C YYETOM 33724 MPE3EHTAMH U 0COOCHHOCTEH
ayJUTOPHH;

MOHUMATh U HUCIIOJIB30BaTh MPEHMYIIECTBA KOMAaHIHOW W MHIMBHIYAJILHOW PaOOTHI MpU
pEUICHNN YYeOHBIX MaTeMaTHYeCKHX 3aj]ad, NPHHUMATh Lelb COBMECTHOH AeATEIbHOCTH,
IUIAHUPOBATh OPraHU3ALMI0 COBMECTHON pabOThI, pacrpenessaTh BUAbI padoT, JOroBapUBaThCs,
o0cCyX/1aTh MPOLIECC U Pe3ysIbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBI» U UHBIE); BHITIOIHSITH CBOIO YaCTh PaOOTHI U KOOPAWHUPOBATH CBOU AEUCTBUS C IPYTUMU
YJieHaMM KOMAaH/bl, OIICHWBaTh KauyecTBO pe3yibTaTa M KaueCcTBO CBOEro BKJIaga B OOIIMI
pe3yabTaT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YIaCTHUKAMH B3aUMOAECHCTBUSL.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NeficTBUS
Camoopranmsanms:
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BBISIBJIATH TPOOJIEMBI JJIsl PEILICHHS B 5KU3HEHHBIX M YI€OHBIX CUTYaLUAX, OPUEHTHPOBATHCS
B pa3jIMYHBIX NOIX0AAaX IPUHATHS PEIICHUH (MHIUBUIYaIbHOE, IPYIIIOBOE);

CaMOCTOSITENIBHO COCTABJIATH I1JIaH, aJITOPUTM PELLEHUS 3a7auu (WM €ro 4acTh), BHIOUpATh
croco6 pemeHus ¢ Y4ETOM HMMEIOIIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(OpMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII MHTEJVIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITIpoliecca M pe3yibTaTra pPEeHICHUs
MaTeMaTH4eCKOH 3a/1a4ui, CAMOMOTHBAIINU M PEIICKCHH;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUM 33/]a4d, BHOCHUTH
KOPPEKTUBBl B JESATENIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJEHHBIX OILIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTU IOCTAaBIECHHON LEIU U YCIOBHUSM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI LIEJIH, HaXOIUTh OLINOKY, 1aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;

BbIpa)XaTh OSMOLMU TPU HU3YYEHUU MaTeMaTHUYeCKUX OObEeKTOB U (HaKTOB, JaBaTh
SMOIIMOHAIBHYIO OLIEHKY PELIeHUs 3aJauu.

Komudukarop TpedoBaHNii K MeTallpeIMeTHbIM pe3yJbTaTaM
B denepanbHbIX ¥ pernoHANBHBIX MPOIIEAYpax OIEHKH KadecTBa 00pa30BaHUS HCIIOIB3YETCS
nepeveHsb (KoauduKaTop) MpoBePsEMbIX TPeOOBAHUHN K METAPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI OCHOBHOT'O 00IIIETO 0Opa30BaHMsL.

Ilepeuyensb (koaupukaTop) NpoBepsieMbIX TPeOOBAHUI K MeTanpeIMeTHbIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

Kon
[IpoBepsieMbie TpeOOBaHUS K METAIIPEIMETHBIM PE3yJbTaTaM OCBOCHUS
MIPOBEPSAEMOTO OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMbl OCHOBHOT'O OOIIIETO
o0pa3zoBaHus
TpeOoBaHUs

1 IMo3HaBaTeabHbIE YY ]|
1.1 Ba3oBbie jlornueckue IeicTBUS

111 BoIsSBIATE U XapakTepu30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
o (stBICHMIA)

112 YcTaHaBnuBaTh CyIIECTBEHHBIN MPH3HAK KiIacCU(UKAIUU, OCHOBAHHS
o Ui 0000IIIeHNS U CPaBHEHUS, KPUTEPUHU TPOBOJAUMOTO aHAIN3a

113 C yu€ToM TMpemIoKEeHHOW 3alaud BBHISBISATH 3aKOHOMEPHOCTH U
- MPOTUBOPEUHS B paCCMaTPUBAEMbIX (DaKTax, TaHHBIX U HAOTIOICHUSX;
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npelaraTb  KpUTEpPUHM  JUIS  BBIABICHHUS  3aKOHOMEPHOCTEH H
IIPOTUBOPEUN;

BBISBJIATH JepUIUT HMHDOPMAIMK, JAaHHBIX, HEOOXOIMMBIX JUISA
peuieHus oCTaBJICHHOM 3a1a4n

1.14

Briasnare IMPUYIUHHO-CJICACTBCHHBIC CBA3U IIPU U3YYCHUU SIBJICHUU U
HPOLIECCOB

1.15

I[eﬂaTI) BbIBOJIbI C HMCIIOJIB30BAHUEM JCAYKTUBHLIX W HWHAYKTHUBHBIX
YMO3aK/IIOUYEeHUH, YMO3aKIIOYEHU M0 aHajloruu, (GopMyIupoBaTh
THUIIOTE3bI O B3aUMOCBA3AX

1.1.6

CaMocTOATENBHO BBIOMpaTh CIOCOO penieHus ydyeOHOM 3ajxauu
(cpaBHUBaTh HECKOJBbKO BapHUaHTOB pELICHMs, BbIOMpaTh Hauboiiee
MOAXOIAUIUH ¢ YYETOM CaMOCTOSATEIbHO BbIJIEJICHHBIX KPUTEPUEB)

1.2

bazoBble HccieaoBaTeIbCKUE AEHCTBUS

1.2.1

HpOBO,ZII/ITI) 110 CaMOCTOSTCIIBHO COCTaBJ'IeHHOMy nnaHy OIIBIT,
HECJIOXKHBIA ~ DKCIICPHUMEHT, HeOOJBIIOE  HCCIEAOBAHHE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH OOBEKTAa M3YYCHHS, MPUUYUHHO-
CJICICTBEHHBIX CBS3EH M 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM

1.2.2

OuneHuBaTh Ha MNPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OPMAIHIO,
MOJIYYEHHYIO B X0/I€ UCCIIEIOBAHUS (9KCIIEPUMEHTA)

1.2.3

CaMocCTOATEIbHO  (OPMYJIMPOBATH OOOOIICHHS ¥  BBIBOJBI  II0
pe3yibraTaM IPOBEIEHHOTO HAOJIOJACHHS, OIbITA, HCCIICIOBAHMS,
BJQJICTh HMHCTPYMEHTAMHM OIICHKH JOCTOBEPHOCTH  ITOJTYYECHHBIX
BBIBOJIOB U 00001IeHNIT

1.2.4

HpOFHOSI/IpOBaTb BO3MOXXHOC I[anLHeﬁmee pa3BUTHC IIPOLECCCOB,
COOBITHH M UX MOCJICACTBUA B AHAJIOTUYHBIX WJIW CXOAHBIX CUTYalUAX,
BbIABUI'aTb IIPCAIIOJIOKCHUA 00 mux Pa3BUTHU B HOBBLIX YCIIOBHUAX U
KOHTCKCTax

1.2.5

Hcnonp3oBaTh BOIIPOCBHI  KaK HCCIeN0BaTEIbCKUN HHCTPYMCHT
ITO3HAHU,

(opMynHupoBaTh BOIPOCHI, (PUKCHUPYIOIINE Pa3phIB MEXKIY peaIbHbIM U
KeNaTeIbHbIM COCTOSIHMEM CHUTYallud, OOBEKTa, CaMOCTOSITEIbHO
yCTaHaBIMBAaTh UCKOMOE U JIaHHOE;

(I)OpMI/IpOBaTL THIIOTE3Y 00 HMCTHMHHOCTH COOCTBEHHBIX CY)K,Z[CHI/Iﬁ u
CY)K,Z[eHI/II‘/’I APYTrux, apryMmCHTUPOBATL CBOIO NO3UIIMIKO, MHCHHC
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1.3

Pabora ¢ unpopmanueit

13.1

[IpuMeHATH pa3nuYHbIE METOIbI, HHCTPYMEHTHI U 3aIIPOCHI IIPU ITOUCKE
u orbope wuH(GOPMAIMM WIM JAHHBIX W3 HCTOYHUKOB C YYETOM
NPEeUI0KEHHON YIeOHO! 3a1a4H U 3aJJaHHBIX KPUTEPUEB

1.3.2

Bo16upath, aHanu3upoBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
UHPOPMALIMIO Pa3IMYHBIX BHJIOB M (OPM IpEICTABICHHS, HAXOIUThH
CXOJHbIE apTyMEHTHI (IIOATBEP K IAIOLINE WA OIIPOBEPIaOIINE OJAHY U
Ty %€ U110, BEPCHUIO) B PA3IUYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX

1.3.3

CaMoCTOSTENBHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY HPEICTABIECHUS
nHpOpMallUM W WUIIOCTPUPOBATH pEIIAEMble 3aJauld HECIOKHBIMU
cXeMaMu, AuarpaMMamu, HHOU rpadukoi U uX KOMOMHALUAMHU

1.3.4

OnuenuBaTh HAAEKHOCTh UHPOPMAIIUHN IO KPUTEPHUSIM, IPETIOKEHHBIM
MeJarOTHYeCKUM paboTHUKOM WU chopMyIUpOBaHHBIM
CaMOCTOSITEIIEHO

1.3.5

D¢ dexTruBHO 3aNIOMHUHATH U CUCTEMATU3UPOBATH HHPOPMALIUIO

KommynukatuBubie Y'Y /|

2.1

OO01enne

211

Bripaxkats ce0s (CBOIO TOUKY 3pEHHUS) B YCTHBIX U TUCHbMEHHBIX TEKCTaX

2.1.2

B xoxe nuanora u (WiM) AUCKYCCHM 3aJaBaTh BOIPOCHI MO CYIIECTBY
o0cyKJaeMoil TeMbl U BBICKAa3bIBaTh WIEH, HAlleICHHbIE HA pEIICHHE
3a/lauM U MoAJepKaHue OJaroxenaTeIbHOCTH OOLICHUS;

COIIOCTABJIATH CBOU CYXACHHA C CYXICHUAMHU IOPYIUX YYaCTHHUKOB
auajora, O6H3py>KI/IBaTB pas3iiniaue U CXO0JACTBO MO3UILIMH

2.1.3

[Iybnu4yHO  TpenacTaBidATh  pe3yiabTaThl  BBIIOJHEHHOTO  OIBITa
(’KcriepuMeHTa, UCCIeI0BaHus, IPOCKTA);

CaMOCTOSITENIbHO BBIOMpaTh (popMaT BBICTYIUIEHHS C Y4E€TOM 3ajad
NpEe3eHTAllMl U OCOOCHHOCTEH ayAUTOPUU U B COOTBETCTBUU C HHUM
COCTaBJIAITb YCTHBIE M TIMCBbMEHHBIE TEKCThl C HCIOJIb30BAHUEM
WITIOCTPATUBHBIX MaTepHaJOB

214

Bocnpunumare U GopMynupoBaTh CY)XKICHMS, BbIpaXaTh SMOLUHU B
COOTBETCTBHUHU C LEJISIMU U YCIOBUSMU OOILIEHMS;
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pacro3HaBaTh HEeBepOaTbHBIE CPEACTBA OOIICHNUS, TOHUMATh 3HAYECHUE
COLMAIbHBIX  3HAaKOB, 3HATb W  PAaCIO3HaBaTh  IPEANOCHUIKU
KOH(QIMKTHBIX CUTYAIli U CMATr4aTh KOH(IUKTHI, BECTU TIEPETOBOPHI;

IMOHUMATb HAMCPCHHUA APYTrUX, [TPOABJIATH YBAXKUTCIbHOC OTHOICHUC K
coOeceqHNKY H B KOPPEKTHOH ¢opme (OpMYIHpOBaTH CBOM
BO3PAKCHHS

2.2

CoBMecTHAS IEATETBHOCTD

221

[loHnMate ©  UCHOJNB30BaTh  NPEUMYIIECTBA  KOMAaHJHOM W
WHIUBUAYaIbHOW pabOThl NpU PpEHIEHUH KOHKPETHON MpoOIIeMbl,
000CHOBBIBaTh HEOOXOAMMOCTh TMPUMEHEHUs TPYNIOBBIX (GopM
B3aMMOJECHCTBHS NIPY PEIICHUH ITIOCTABJICHHOM 3a/1a4H;

MPUHUMATh L€J1b COBMECTHOW JIESITeNbHOCTH, KOJUJIEKTUBHO CTPOUTH
NeUCTBUS MO €€ NOCTWKEHUIO: PaclpenessTh poJid, JI0TOBapUBaThCS,
o0cyXJaTh MpoIecC U Pe3yIbTaT COBMECTHON pabOThI;

YMETbH 0606H13TI> MHCHUS HECKOJIBKUX YCJIIOBCK, ITPOABJIATE TOTOBHOCTDH
PYKOBOAWTD, BBIMIOJIHATE NOPYUYCHUA, IIOJYHHATHCS,

IUIAHUPOBATh OPraHU3alUI0 COBMECTHOW PalOTHI, OIMpPENeisTh CBOIO
poJib (C y4€TOoM MpEeAnOYTEeHUH W BO3MOKHOCTEH BCEX YYaCTHUKOB
B3aUMO/JICHCTBUS), pACIpeNesaTh 3aadll MEXAy 4WIEHaMHU KOMAaH]IbI,
y4acTBOBaTh B TpYNIoOBBIX (opmax paboTel (0OCyxIeHus, OOMEH
MHEHHH, "MO3roBbIC IITYPMBI" U UHBIC);

BBIIIOJIHATH CBOIO 4aCThb pa6OTI>I, JOCTUraTh KAYECTBEHHOTI'O pe3yjibTaTa
I10 CBOCMY HAITPaBJICHUIO U KOOPANHUPOBATL CBOU ﬂeﬁCTBHH C ApyrumMu
YJICHAMHU KOMaH/bI,

OLCHHUBATh Ka4CCTBO CBOCTO BKJIaJa B 06H_[I/II71 MPOAYKT IIO KPUTCPUSIM,
CaMOCTOATCIBHO C(bOpMy.]'II/IpOBaHHBIM yY49aCTHUKaMU BSaHMOﬂeﬁCTBHH;

CPaBHUBATh PE3YJbTATHI C UCXOAHOW 3aa4eil U BKIJIAJ KaXXIOr0 4JIeHa
KOMaHJpl B  JOCTIXKEHHE  pe3ylbTaToOB,  pasfensaTh  cdepy
OTBETCTBEHHOCTHU U MPOSBIIATH TOTOBHOCTH K IPEIOCTABICHUIO OTUYETA
nepen rpymnnon

PerynsaTusueie YY /|

3.1

CaMoopraHm alus
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BbisgBiaATh TpoONEeMBl A pelIeHUsT B OKU3HEHHBIX W y4eOHBIX
CUTYyaLMsIX;

311 CaMOCTOSITEJIBHO COCTaBJIATh AJTOPUTM pEIICHUS 3aJaud (WIM €ro
9acTh), BBIOMpATh CMOcOO pemieHust y4eOHO# 3amauum ¢ y4€éTom
UMEIOLTUXCS pecypcos u COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh MpeAiaraéMble BapUaHThl pelIeHUI
OpHEeHTHPOBATBCS B PAIMYHBIX TOAXOAAX NPHUHATHS pPEHICHHMA
(MHAMBHIyaIbHOE, IPUHSITHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN
IPyNIon);

3.1.2 COCTaBJIATS IJIaH AeUCTBUH (TUIaH pean3allii HAMEYEHHOT O aJiTOpUTMa
pelieHusl), KOPPEKTHUPOBATh MPEUIOKEHHBIH alropuT™M C Y4ETOM
MOJIy4€HUsI HOBBIX 3HAHUM 00 U3ydaeMOM OOBEKTE;
JIeaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE

3.2 CaMOKOHTPOJTh

3.2.1 BnageTts criocobamMu CaMOKOHTPOJIS, CAMOMOTHBALIUH U pedIeKCUN
BHOCUTh  KOppEeKTUBBI B  JEATENbHOCTh HAa OCHOBE  HOBBIX

3.2.2 00CTOSATENHCTB, U3MECHUBIIHMXCS CUTYallUid, YCTAHOBJICHHBIX OIIMHOOK,
BO3HUKIIUX TPYAHOCTEH
JlaBaTh aJeKBaTHYIO OLIEHKY CHUTyalldd U TNpeiaraTb IUlaH €€
U3MEHEHUS;

323 YUUTBHIBaTh KOHTEKCT U MPEABUAETh TPYAHOCTH, KOTOpPhIE MOTYT

o BO3HUKHYTb IIPU pELICHUH y4eOHOM 3a/1a4uM, aallTUPOBATh PEIICHUE K

MEHSIOLTUMCS 00CTOATEIHCTBAM;
OOBSACHATh TMPUYMHBI JOCTHKCHHS (HEJOCTIKECHHS) pPE3ylIbTaToOB
NEeSITeNbHOCTH, J1aBaTh OICHKY MNPUOOPETEHHOMY OIBITY, YMETh
HAXOJWTb MMO3UTUBHOE B MPOU3OLIESAIIECH CUTYAIlNH;
OIICHUBATh COOTBETCTBUE PE3YNIbTaTa IENIU U YCIOBHIM

3.3 OMOLIMOHAILHBINA HHTEJUIEKT
Paznuyath, Ha3pBaTh W YOPABIATH COOCTBEHHBIMU OJMOIUSMHU H

331 OMOIUSAMH IPYTHX;

BBIABJIATL U aHAJIM3UPOBATH MPUYNHEBL 3MOHHﬁ;
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CTaBUTh ceOs Ha MECTO JIPYroro 4YelioBeKa, MOHMMAaTh MOTHBBI W
HAMEPEHUS IPYroro;

PETYIIUPOBATH CIIOCOO BBIPAKCHHSI SMOIIHIA

3.4 [Ipunstue cedst u Apyrux

OC03HaHHO OTHOCUTHCS K AIPYIOMY UE€JIOBEKY, €I0 MHEHHUIO;
IIPU3HABATh CBOE MIPaBO Ha OIIMOKY M TaKoe JKe IpaBo JAPYyroro;
34.1 MIPUHUMATD ce0sl U IpYTUX, HE OCYXK/as;

OTKPBITOCTb CE0€ U APYruM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT

HNPEAMETHBIE PE3YJIbTATDBI

K xonIty 00yueHus B 7 kjacce 00y4Jaromuiics MOJYyYUT CISAYIONNE MPEAMETHBIC PE3yIbTaThI:

Yucia v BBIYUCTIEHUS

PanmmonanpHeie ynca.

[TepexomuTs OT omHON (POPMBI 3amMUCH YUCEN K APYyroi (MmpeoOpa3oBhIBATh JCCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECATHUHYI, B YaCTHOCTU B OECKOHEYHYIO
JECATUYHYIO APOOB).

Hcnonb3oBaTh MOHATHS MHOXECTBA HATYPaJbHBIX YHCEN, MHOKECTBA LEJBbIX YHCEN,
MHO>KECTBA pAlMOHAIBHBIX YHCEJ] NpPU pEUIeHUH 3ajady, I[POBEACHUU PACCYXKACHUU U
JI0Ka3aTeNIbCTB.

[ToHumath ¥ 0OBACHATH CMBICI MMO3UIIMOHHOM 3alMCU HATYPaIbHOTO YUCIIA.

CpaBHUBATh U YHIOPSAIOUMBATH PAIMOHAIILHBIE YUCIA.

BoinonHsATh, coderass YCTHbIE U NHCbMEHHBIE MPUEMBI, apuPMeTHUECKue IEHCTBUS C
paloHaIbHBIMU YHCIIAMHU, HUCIOJb30BaTh CBOMCTBA YHUCEN U MpaBWiIa JCHCTBUM, NPUEMBI
paloOHaIbHBIX BHIYUCICHUH.

BoInosHATE AeMCTBUS CO CTEMEHSIMU C HATYpaIbHBIMU MOKA3aTEISIMH.

HaxoauTh 3HaueHHs YHCIOBBIX BRIPAXKEHHM, COACPKAIUX pallMOHALHBIE YHCIIa U CTETICHN
C HATypalbHBIM TIOKa3aTelieM, MPUMEHITh Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI BHIYHCICHUS,
COCTaBIISATh U OLICHUBATh YHCJIOBHIE BHIPAKECHUS NPU PEIICHUM MPAKTHUECKUX 3a/1a4 U 33734 U3
JIPYTUX y4eOHBIX TPEIMETOB.

Oxpyrniarh 4yncha ¢ 3aJJaHHOW TOYHOCTBIO, a TaK)Ke MO CMBICITY MPAKTUYECKOW CUTYalluH,
BBITIONIHATh TPHUKUAKY W OIICHKY pe3ylbTaTa BBIYUCICHHUM, OIEHKY 3HAUEHUN HYHCIOBBIX
BBIPKEHUH, B TOM UKCIIE MIPU PEIICHUH MPAKTUIECKUX 3a/1a4.

Pemath TekcToBBIC 3371aUM apU(PMETHUIECKUM CIIOCOOOM, MCTIOIB30BATh TAOIHUIIBI, CXEMBI,
YepTeXH, IPyrue CpeICTBA MPEACTABICHUS JAaHHBIX TP PEIICHUH 3a]1a4.
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Pemarts mnpakTUKO-OPUEHTHPOBAHHBIE 33Ja4l, CBS3aHHBIE C OTHOLIEHHWEM BEJIMYMH,
IIPONOPLIMOHAIBHOCTBIO BEJTUYHH, ITPOLIEHTAMH, HHTEPIPETUPOBATH PE3yJIbTaThl PELICHUS 3a7a4
C Y4€TOM OTrpaHMUYEHU, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBaEMbIX OOBEKTOB.

JenumocTsb.

Jloka3piBaTh U MPUMEHSTH MPU PEIICHUH 3a]a4 MPU3HAKUA AETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3Haku JeIMMOCTH CyMMBI U IIPOU3BEIEHUS 1IEJIbIX YHUCEN.

PacknaapiBaTh Ha MHOYKUTENN HATYpaJIbHbIE YUCIIA.

CB00OHO OMEpUPOBATh MOHATHUAMU: YETHOE YHCIIO, HEYETHOE YKCIIO, B3AaUMHO MPOCTHIE
qucia.

Haxonute HambosbIIuii OOIIMKA JENWTENb M HauMeEHbIee oO0Iee KpaTHOe Yucel |
MCI0JIb30BATh UX MPH PELICHUHN 3a/1a4, IPUMEHTh anroput™M EBkinmnaa.

OnepupoBaTb NOHATHEM OCTaTka IO MOJYJIO, NPUMEHATh CBOMCTBA CPaBHEHHMH 110
MOTyJIIO.

Aaredpanyeckue BbIpaKeHHs

Bripaxenus ¢ mepeMeHHBIMHU.

Hcnonb3oBath anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOEHHS y4eOHOI0 MaTepuarna.

Haxonuth 3HaueHus1 OYyKBEHHBIX BRIPQXKCHUH MPH 33/ TaHHBIX 3HAYEHUSAX TIEPEMECHHBIX.

Hcnonb3oBaTh MOHATHE TOXKIECTBA, BBIMOJHITH TOXAECTBEHHbIE MPeoOpazoBaHUs
BBIPAKEHUH, T0KA3bIBaTh TOKECTBA.

MHoOrouneHsl.

BoinonHaTe mpeoOpazoBaHus 1EN0T0 BbIPaXXEHUSI B MHOTOYJICH NMPUBEICHUEM MOJA00HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

BoimonusaTe gelicTBus (ClIOKEHUE, BBIYMTAHHUE, YMHOXKEHHE) C OJHOWIEHAMHU U C
MHOTOWIEHAMH, MPUMEHATH (POPMYINIBI COKpAIEHHOTO YMHOKEHHUs (KBaapar M KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaToB, CyMMa U Pa3HOCTh KyOOB), B TOM 4YHCIIE IJIs
YIPOILEHUS BBIYACICHUM.

OcyllecTBIIATh Pa3IOKEHUE MHOTOWIEHOB HA MHOXHUTEIM C IOMOIIBIO BBIHECEHHUS 3a
CKOOKHM 0O0ILero MHOXHUTEJNS, TPYINIUPOBKU CllaraéMblX, MpUMeEHss (OPMYIbl COKPAIIEHHOTO
YMHOXEHUSL.

[IpumensaTr mnpeoOpazoBaHWs MHOTOWICHOB JUIsI pPELICHUs pa3IUYHbIX 33434 U3
MAaTE€MAaTHKHU, CMEXHBIX IPEIMETOB, U3 pPeaIbHOMN MPAKTUKHU.

Hcnonb3oBaTh CBOICTBA cTeMEHEl ¢ HAaTypalbHBIMU MOKa3aTeNlsIMU I IpeoOpazoBaHus
BBIPaXKCHUM.

YpaBHeHus 1 HEPABEHCTBA

Pemrate nmHeliHbIE ypaBHEHHUS ¢ OJHOW NMEPEMEHHOM, NMPUMEHSS IpaBuia NEpexoaa OT
HCXOJIHOTO YpaBHEHHMS K paBHOCUIBLHOMY eMy. IIpoBepsTh, SBISIETCS JIM YHUCIO KOPHEM
yYpaBHEHHUSI.

[ToaOupats mpuMepsl map YKce, SBISIOIMIUXCS PEIICHHEeM JTUHEHHOTO YpaBHEHUS C IBYMS
MepEMEHHBIMU.

Ctpouth B KOOPAWHATHOW TUIOCKOCTH TpaduK JHMHEWHOTO YypaBHEHUS C ABYMs
MIEPEeMEHHBIMHU, MOJIB3YsCh TPa(UKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemate cuctembl ABYX JIMHEMHBIX YpaBHEHMH C JBYMSI MEPEMEHHBIMU, B TOM YHUCIE
rpaduyecKu.
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CocraBiTh M pemiaTh JUHEMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUH I10
YCIOBUIO 33Jlaud, HWHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3a/ad I10JY4YEHHBIN
pe3ynbTar.

DyHKUUHA

Koopaunats! u rpaduku.

N3o00paxkaTp Ha KOOPAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIWE 3aJlaHHBIM
KOOpJAMHATaM, Jy4Md, OTpPE3KH, MWHTEpBalbl, 3alUChIBaTh YHCJIOBBIE MPOMEXKYTKH Ha
IreOpanvdecKoM SI3bIKE.

Otmeuats B KOOPAMHATHOM IMJIOCKOCTHU TOYKHU IO 3a/laHHBIM KOOPJAMHATaM.

OyHKIUN.

Crpouts rpaduku TUHEHHBIX QYHKIIUI.

OnuceiBaTh ¢ NOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, II€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpEMH,
00BEM paboTHI.

Haxonuts 3HaueHne (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[lonumars rpaduueckuil cnoco® NpeacTaBleHUs U aHalu3a WHGOpPMalUH, U3BJIEKAaTh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaabHbIX MPOIIECCOB U 3aBUCUMOCTEN.

Wcnonb3oBath cBoiicTBa GyHKIMIM TSl aHaIM3a IpaMKOB pealibHbIX 3aBUCUMOCTEH (HYIU
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (PYHKLIMU, IPOMEXKYTKH BO3pAacTaHUs U YObIBAHUSA
dbyHK1IMK, HAUOOJIBIIIEe U HAUMEHBIIIEE 3HAUCHUS (PYHKITHH ).

Hcnonp3oBate rpaguku Uil UCCIEAOBaHMS MPOLECCOB M 3aBUCUMOCTEH, NPHU PELICHUU
3aJa4d U3 APYrux y4eOHbIX IPEIMETOB U peallbHON KU3HH.

K xonIty 00yueHus B 8 kiacce 00y4Jaromuiics OJYyYUT CISAYIONNE MPEAMETHBIC PE3YIbTaThI:

Yucsia 1 BBIYUCICHUSA

HppaunonaibHbie yncia.

[ToHrMaTh U UCTIONB30BATH MPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOMKECTB.

CB0OOIHO OTNEepUpOBaTh MOHATUSIMU: KBAJPATHBIM KOPEHb, apu(METHUECKUN KBaAPATHBIN
KOpEHb, UPPALMOHAIBHOE YHUCIO, HaXOJUTh, OLEHUBATH KBAaJAPATHbIC KOPHH, UCIOJIB3Yys IpHU
HEOOXOJIMMOCTH  KaJlbKYJSTOp, BBIIOJIHATH MPEoOpa3oBaHMsl BBIPAXKEHHUH, COJEpKaIIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBarh HavyallbHbIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHMsSI, OKPYTJICHHUS M BBIYMCICHUHN, HM300pa)kaTh ACUCTBUTENBbHBIE YWCIA TOYKAMHU Ha
KOOPAVMHATHOM MPAMOH.

Hcnonb3oBarh 3amucu OOJNBIIMX U MaJbIX YHCEN C MOMOIIBI0 JIECATHYHBIX ApobOed u
creneHed uyucia 10, 3anuchIBaTH M OKPYIJIATH YKMCIOBBIE 3HAYEHUs PEAbHBIX BEJIMYMH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHU.

JleTuMOCTb.

CB0OOTHO OTIepUPOBATH MOHITHEM OCTaTKa MO MOJYIIO, IPUMEHSTh CBOMCTBA CpaBHEHUN
110 MOJYJII0, HAXOJUTh OCTAaTKU CYMMBI M MIPOU3BEJICHUS 110 JAHHOMY MOJIYIIIO.

Auredpanyeckue BbIPaKeHHs

JpoOHO-palOHAbHEIE BRIPAKEHUSI.

Haxonuth nomycTuMbie 3HaUEHUS TIEPEMEHHBIX B IPOOHO-PAIIMOHATBHBIX BBIPKCHUSIX.

[IpuMeHSITh OCHOBHOE CBOMCTBO PallMOHAIBHOM APOOH.
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BrImonHATh npuBefeHnEe anreOpandeckux ApoOeil K oOumieMy 3HaMEHATelo, CIIOKEHHE,
YMHOKEHUE, JeJICHHE anreOpandeckux Ipooei.

BbINOJIHATE TOXKIECTBEHHBIE Pe0Opa30BaHUs pAalMOHAIBHBIX BbIPAXKEHUM.

[TpumensTh peodpa3zoBaHMs BBIPAXKEHHUH ISl pEIICHUS pa3IMYHbIX 337]a4 U3 MaTEMAaTHUKH,
CMEXHBIX [IPEIMETOB, U3 pPEAbHON MPAKTUKHU.

Crenenu.

[IpuMeHsATh MOHSATHE CTENEHH C LEJIbIM I0Ka3aTesieM, BBIINOJHATH HpPeoOpa3oBaHus
BBIPAKEHUH, COZepKAIUX CTENIEHH C LIEIbIM [IOKa3aTeJIEM.

WppatmonaibHble BbIpayKEHUS.

Haxomuts fgomycTuMble 3HAa4eHMsI MEPEMEHHBIX B BBIPAKEHHUSAX, COJEpKalINX
apudmeTnyecKkue KBaJpaTHbIe KOPHHU.

BoinonHsATe npeoOpa3zoBaHus HPPALMOHAIBHBIX BBIPAXKEHUM, UCITIOIb3Ys CBONCTBA KOPHEIL.

YpaBHeHus U HepaBeHCTBA

Pemats kBajgpaTHbIE ypaBHEHUSI.

Pemats npoOHO-paloHaIbHbIE YpaBHEHUS.

Pemrate nuHENHBIE ypaBHEHMsS € TNapaMeTPaMH, HECIOKHBIE CHCTEMBI JIMHEHMHBIX
YPaBHEHUH C ITapaMeTpamu.

[IpoBoauTh Hccen0BaHNs YPAaBHEHUIN U CUCTEM YPaBHEHUM, B TOM YHUCIIE C TPUMEHEHUEM
rpaduyecKkux MpeacTaBleHUu (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WUJIU CHUCTeMa ypaBHEHUI
peLeHHs, €ClIi UMEET, TO CKOJIBKO, M ITPOYEe).

[TepexomuTs OT cioBecHO#W (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MoJeNd C
IIOMOIIBIO COCTaBJICHHSA YPAaBHEHHs WJIM CHCTEMbl YypPaBHEHHMH, HWHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4YCHHBIN PE3yNbTar.

IIpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PEIATh JINHEHHBIC
HEpaBEHCTBAa C OJHOM IEpPEeMEHHONM M MX CHUCTEMBI, JaBaThb TI'papUUECKyl HIUTIOCTPALUIO
MHO>KECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[TonuMaTh 1 KCN0JIB30BaTh (PYHKLMOHAJIbHBIE MTOHITUS U A3bIK (TEPMUHBI, CHMBOJINYECKNE
0003HaueHMsT), ONIPENEIIATh 3HaUeHHe (PyHKLIMHU 110 3HAYEHHUIO apryMEHTa, ONpeJeIATh CBOMCTBA
¢dbyakuuu o e rpaduxy.

Crpoutsb rpaduku GyHKIUHN , ONKUCHIBATH CBOMCTBA YMCIOBON QYHKIMHU 10 €€ rpaduky.

K koH1y 00yueHus B 9 ki1acce oOydyaromuics MOTyUUT CIeIyIOIUe PeIMETHbIE Pe3yIbTaThl:

Yucia ¥ BBIYUCTICHUSA

CB0060HO OmepUpOBaTh HMOHATUSAMHU: KOPEHb N-il CTENEHH, CTENeHb C palMOHAIbHBIM
II0KAa3aTeJIeM, HAXOAUTh KOPEHB N-1 CTENIEHH, CTENIEHD C palliOHAJIBHBIM IIOKA3aTENIEM, HCIIOJIB3YS
IpU HEOOXOJAUMOCTH KaJlbKYNIATOp, HMPUMEHSTh CBOICTBa KOpHA N-M CTENEeHM, CTENeHH C
palMOHATIbHBIM [TOKA3aTEIIEM.

Hcnonb30BaTh NOHATHE MHOXKECTBA JEHCTBUTENBHBIX YHCEN IIPU DPELIEHUW 3ajad,
IIPOBEJICHUH PACCYXACHUN U JOKA3aTEIIbCTB.

CpaBHUBaTh M YNOPAJOYMBATH JCHCTBUTENIBHBIE YHCIIA, OKPYIJIATH ACHCTBUTEIIbHBIE
YKCJIA, BBIIOJIHATH NPUKUIKY PE3yJIbTaTa BBIYMCIEHUH, OLIEHKY YMCIIOBBIX BBIPAXKEHUI.

Auredpanyeckue BbIpPaKeHH
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CB00601HO OTIEPUPOBATH MOHATHUEM KBAJAPATHOTO TPEXWICHA, HAXOJUTh KOPHH KBAAPATHOTO
TPEXWICHA.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUsI 1 HEPABEHCTBA

Pematp nuHeliHble W KBaJpaTHbIE YPABHEHUS, YPaBHEHUS, CBOJASALIUECS K HUM, JPOOHO-
palOHAIbHBIE YPABHEHUS.

Pemrate HecioKHbIE KBaJIpaTHBIE YPABHEHUS C ITAPaMETPOM.

Pemrate snMHEHHBIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HCIIOIb30BAaTh METOL
MHTEPBAJIOB, N300pakaTh pEIICHNE HEPABEHCTB HA YMCIIOBOM NPSMOM, 3allMChIBATh pEIICHUE C
ITOMOIIIBIO CUMBOJIOB.

Pemath cuctemspl IByX JIMHEHHBIX YpaBHEHHMM C JBYMsI MEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SABJISIETCS JINHEUHBIM.

PemaTte Heci0KHBIE CUCTEMBI HEIIMHENHBIX YPABHEHUN C MTAPAMETPOM.

[IpumeHsTH  METOJBl  PABHOCWIBHBIX  INpeoOpa3oBaHUMl, 3aMeHbl  IEPEMEHHOM,
rpaduyeckoro MeToja Mpu pelieHu: ypaBHeHu# 3-i u 4-if cTeneHe.

Pemrate cucteMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAIPAaTHOE
HEpaBEHCTBO, M300pakaTh PELIEHUE CHCTEMbl HEPABEHCTB HA YMCJIOBOM MPAMOM, 3alMChIBATh
penieHue ¢ TOMOIIBI0 CHMBOJIOB.

Pemrate ypaBHEHHs, HEpAaBEHCTBA M HMX CHCTEMBI, B TOM YHCIE C OrPAHUYCHUSIMH,
HaIIpUMeEp, B LEJIbIX YHCIIAX.

[IpoBoauTh CCIEAOBAaHKS YPABHEHUM U CUCTEM YPaBHEHHI, B TOM YUCIIE C MPUMEHEHUEM
rpaduUecKux MpeacTaBieHuil (YCTaHaBIMBaTh, UMEET JIM YPAaBHEHHE WU CHUCTEMa ypaBHEHHI
peLeHHs, €ClIi UMEET, TO CKOJIBKO, U ITPOYEe).

Pemate TekcToBBIE 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHHM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U MX CUCTEMBI /ISl COCTABJICHHUS MaTEMaTH4YECKOU
MOJEIN pEAJIbHOM CHUTyalluH WIM IPHUKIAJHOW 3aJadyd, WHTEPIPETUPOBATH IIOJY4YCHHBIE
pe3yJbTaThl B 3alaHHOM KOHTEKCTE.

YucaoBblie MOCTEI0BATEILHOCTH U NPOrPecCHH

CB0060HO onepupoBaTh MOHATUAMU: 3aBUCUMOCTb, (DYHKLUSA, TpapUuK QYHKIUH, MpsMast
IIPONOPLHMOHAIBHOCTb, JIMHEHHas (QyHKuMsA, oOpaTHas MPONOPLUOHAIBHOCTh, Mapabola,
runep0osia, KyCOUYHO-3aJaHHask QyHKIUS.

HccnenoBath QyHKIMIO 1Mo €€ rpaduky, ycTaHaBlIMBaThb CBOMCTBAa (hyHKUHMH: 001acTh
OINpe/ieNIeHUsl, MHOKECTBO 3HAUYEHUM, HyIM (QYHKUUH, T[POMEXYTKH 3HAKOIOCTOSHCTBA,
IIPOMEXYTKHM BO3pAacCTaHUs U yObIBaHUS, YETHOCTh M HEYETHOCTb, HAUOOJIbIIIEE U HaUMEHbIIEe
3HAUEHUS, ACUMIITOTHI.

Pacrnio3HaBath KBaJIpaTH4HYIO (GYHKLUIO 10 (hOpMyIIe, IPUBOJUTH IPUMEPHI KBaIPaTUUHBIX
GyHKUUH U3 pealbHOM KU3HH, (PU3UKH, TEOMETPHUH.

Omnpenensats monoxeHue rpaduka KBAaJpaTHUHOW (YHKIMM B 3aBUCUMOCTH OT €€
KO3 PUIIHEHTOB.

CtpouTth rpaguk KBaJpaTHUHONW (YHKIMH, OMUCHIBATH CBOWCTBA KBAJPATHUHOU (QYHKIIMH
no e€ rpaduxky.

Hcnonp3oBaTh CBOWCTBA KBaIPATUYHON (PYHKIIMHU ISl PEIICHUs 3a/1a4.
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Ha npumepe xBampatuuHoW QyHKuuU crpouth rpadpuk ¢ynkumu y =af(kx + b) + c ¢
MOMOIIbIO TIpeoOpa3oBanuii rpaduka Gpynkimu y=Ff(x).

WnmoctpupoBaTh ¢ MOMOINBIO TpadHuKa peaibHYI0 3aBUCMMOCTh WM TPOILECC MO HX
XapaKTEepUCTUKAM.

Apupmernyeckas U reoMeTpruuecKas Nporpeccuu

CB0OOZHO OMEpUPOBATh MOHATHAMH: MOCJIEJOBATENBHOCTh, apuUpMeTHdecKas |
reoMeTpHuyecKas Iporpeccuu.

3amaBaTh IOCIEAOBATEIFHOCTH PAa3HBIMU CIIOCOOAMU: ONHCATENFHBIM, TAOIWYHBIM, C
MOMOIIBI0 (OpMYIIBI N-TO YJIeHA, pEKYPPEHTHBIM.

BbINONHATE BBIUKCIEHUS] ¢ UCHOJb30BaHUEM (GOpMYa N-ro 4wieHa apuPMEeTHYecKOd U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N WICHOB.

N300paxkaTh 4iaeHbl NOCIEI0BATENBHOCTH TOUKAaMH Ha KOOPAUHATHOMN TIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIE C UMCIOBBIMU MOCJIEIOBATENILHOCTSMHU, B TOM YHCJIE 337a4U U3
peasibHOM JKHU3HM (C UCTOIb30BaHUEM KaJIbKYISITOPA, IU(PPOBBIX TEXHOJIOTHUIA).

PacrioznaBath ¥ NMpUBOAUTH IPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIEI0BATEIbHOCTEM,
OTPaHMYEHHBIX  TOCJIEA0BAaTEIbHOCTEH,  MOHOTOHHO  BoO3pacTaromux  (yObIBAarOIIMX)
MIOCJIEJOBATEILHOCTEN.

Nmerp mpezncTaBieHue O CXOJUMOCTH TOCIENOBATENbHOCTH, YMETh HAXOJUTh CyMMY
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKON TTPOTPECCHH.

IIpuMeHsATh METOJT MaTEMaTUYECKONH MHIYKIIMY IIPU PELICHNH 3a/1a4.

Komndukarop npeamerHbIxX TpedoBaHUT

B denepanbHbIX 1 pernoHaNbHBIX MPOIIEAypax OLEHKU KauecTBa 00pa30BaHuUs UCIOIb3yeTCs
nepeyeHb (KOAU(HUKATOP) pacHpelieieHHbIX 10 KjlaccaM MpOBepseMbIX TpeOOoBaHUN K
pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHOM MporpaMmbl OCHOBHOTO  OOILEro
00pa3oBaHUs U AIIEMEHTOB COJIEp>KaHUs TI0 MaTEMaTHKe.

IIpoBepsiemble TpeOOBaHUS K Ppe3yJbTaTaM OCBOCHUS OCHOBHOH 00pa3oBaTesbHOM
nporpamMmbl (7 Kjacc)

Kon [IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3ynbrara
1 Uwucna v BRIYUCICHUS

BLIHOJ'IHHTI;, CoucCTasd YyCTHbBIC U IMHCbMCHHbLIC HpI/IéMLI, apI/I(l)MCTI/I‘-ICCKI/IC

1.1 .
ACUCTBUS C pallMOHAJIBHBIMHU YUCJIaMHA

HaxoauTe 3Haue€HUS YHCIOBBIX BBIpa)I(CHHf/'I, MMPUMCHATDH pa3H006pa3HLIC

1.2 , . .
CIIOCOOBI U MNPUEMbI BBIYUCIICHUA 3HAYCHUU )lpOGHLIX BbIPpAaKCHUU,

COZCpIKaAlIUX OOBIKHOBEHHBIE U JACCATUYHBIC I[pO6I/I
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[epexoauTts OT 0HOM (OPMBI 3aITUCH YUCEN K APYroi (MpeoOpa3oBLIBATH

1.3 JNECSITHYHYIO Ap00bh B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATUYHYIO, B
YaCTHOCTH, B OECKOHEYHYIO IECATUIHYIO TPOOb)
CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIC YUCITA
1.4
1.5 OKpyrasaTh uyncna
6 BBITIOJIHATE TPHUKUAKY W OIEHKY pe3y/ibTaTra BBIYHCICHUH, OICHKY
1. . . .
3HAUEHUH YHCIIOBBIX BBIPAKCHHUNA. BBIMOIHATH NEHCTBUS CO CTEICHSIMH C
HaTypaJIbHBIMU TIOKa3aTeIISIMA
17 [IpuMeHSTh TPU3HAKK  JACTUMOCTH, PA3JIOKCHWE Ha  MHOXKHTEIH
HATypPaJIbHBIX YUCEIT
18 PemaTh mpakTHKO-OPHEHTHPOBAHHBIC 3aja4, CBS3aHHBIC C OTHOIICHUEM
: BEJIUYHH, MIPOTTOPITUOHATEHOCTHIO BEJIUYNH, MPOIICHTaMH,
WHTEPIPETUPOBATh PE3YJIbTAThI PEIICHUS 3a7ad ¢ YU4ETOM OTrpaHUYCHUH,
2 AnreOpandeckue BhIpaXEHUs
”1 Hcnob30BaTh areOpanveckyro TEPMHHOIOTHIO H CHMBOJIMKY, TPUMEHSTH
: e€ B Ipoliecce OCBOCHUS yueOHOTro MaTepuasa
25 Haxonuth 3HayeHusi OyKBEHHBIX BBIPKEHUN NpPU 3aJlaHHBIX 3HAYEHUSX
) NEPEMEHHBIX
23 BoimonHaTe  mpeoOpa3oBaHMsl  IIEJIOTO  BBIP@KEHHST B MHOTOYJIEH
' IpUBEICHUEM MOJIOOHBIX CIaraeMbIX, PACKPHITUEM CKOOOK
24 BbInoyHATE YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTroujeHa Ha
' MHOTOYJIEH, IPUMEHATH (POPMYIIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTU
”E OcyliecTBIATh pa3ioKeHWE MHOTOUYWIEHOB Ha MHOXHUTEIU C TOMOIIBIO
' BBIHECEHMSI 32 CKOOKM OOIEero MHOXUTEINs, TPYNIHUPOBKH ClIaraeéMbiX,
npUMeHEeHUs (HOPMYIT COKPAIEHHOTO YMHOKEHUS
26 [IpumensaTs mpeoOpa3oBaHUs MHOTOUYWIEHOB MJIsl PEHICHHS] DPA3IUYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PealbHOU MPAKTHKU
97 Hcnonb3oBaTh cBOMCTBA CTEMEHEH C HATypadbHBIMH TOKa3aTEeNsAMH IS
' npeoOpa3oBaHUs BhIPAKEHUIA
3 YpaBHEHHS 1 HEPaBEHCTBA
31 Pemate nuHeliHbIe ypaBHEHHUS C OJHON NEPEMEHHOU, MPUMEHsS MpaBuia

nepexoga OT UCXOAHOI'0 YpaBHCHHUSA K PABHOCUJIIBHOMY CMY. HpOBCp}ITB,
ABJISICTCS JIM YACJIO KOPHEM YPaBHCHUS
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[TpumensTh rpaduuecKue METO bl IPU PELUICHUN JTUHEWHBIX YPaBHEHUN U

3.2
UX CUCTEM
33 [lonOGupate npuMepsl Map YUCEIN, SBISIOMIMXCSA PEIICHHEM JMHEHHOTO
: yYpaBHEHHUS C IBYMS [TEPEMEHHBIMU
24 CtpouTh B KOOPAWHATHON IUIOCKOCTH TpaduK JMHEHHOTO ypaBHEHHS C
: JIBYMsl TIEPEMEHHBIMH; TOJB3YsACh TpPaQUKOM, TPUBOJUTH PUMEPHI
pelieHus ypaBHEHHS
35 Pemate cucTeMbl IBYyX JIMHEHHBIX ypaBHEHUN C JIBYMs MEPEMEHHBIMH, B
' TOM uucie rpadpuuecku
35 CocTaBnsTh M pemiath JUHEWHOE YpaBHEHHE WM CUCTEMY IJMHEHHBIX
' yYpaBHEHHH TIO YCIIOBHIO 3a/la4d, WHTEPIPETHUPOBATH B COOTBETCTBHUU C
KOHTEKCTOM 3aJ1a41 TIOJYYECHHBIA Pe3yIbTaT
4 Koopaunats! u rpapuku. OyHxinuu
41 N300paxkaTh Ha KOOPAMHATHOM NPSIMOW TOYKHU, COOTBETCTBYIOIIHE
' 3aJJaHHBIM KOOpAWHATaM, Jy4d, OTpPE3KH, WHTEpPBAIbI, 3alCHIBAThH
YHCIIOBBIE MPOMEKYTKH Ha alreOpanveckoM sI3bIKe
4.2 OTmeuaTs B KOOPAUHATHOM MJIOCKOCTH TOUKH 110 33JaHHBIM KOOpPJUHATaAM
43 CtpouTts rpaduku muHeHHBIX QyHKINNA. CTpouTh rpaduk GyHKIUHA
V=W
a4 OnuceiBaTh C NOMOLIbI (YHKIUH H3BECTHBIE 3aBHCUMOCTH MEXIY
' BEIMYMHAMU: CKOPOCTb, BpEMs, paccTOsSHHE, LEeHY, KOJIMYECTBO,
CTOUMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsi, 00bEM paboThI
45 HaxonuTh 3HaueHne GpyHKIMK 1O 3HAYCHUIO €€ apryMeHTa
46 IlonumaTh rpaduueckuii cnocod npeAcTaBiIeHUs U aHaIU3a HHPOpPMaLUy,
' U3BJICKaThb U HMHTEPIPETUPOBATh MH(GOPMALMIO U3 TpapUKOB peabHbBIX
IPOLIECCOB U 3aBUCUMOCTEH
5 BeposTHOCTB U cTaTHCTHKA
£ 1 Yurath MHPOpMAIMIO, NPEACTABICHHYIO B Ta0NMLAX, HAa JUarpaMmmax,
' NpEeACTaBIATh JaHHbIE B BUJIE TaOJIHII, CTPOUTH AUArpaMMBbl (CTOJIOUKOBBIE
(cronbuaTsie) ¥ KpYroBbl€) 10 MacCUBaM 3HaYCHHUN
£ 5 OnuceiBaTb W UHTEPHPETUPOBATh PpEAIbHbIE YHCIOBBIE JIaHHBIE,
' npejcTaBieHHbIe B TaOIMIIaxX, HA JuarpaMMax, rpagukax
£ 3 Hcnonp3oBaTh 1Is1 OMMCAHUS JAHHBIX CTATHCTUYECKUE XAPAKTEPUCTHUKH:

cpeaHee apI/I(pMeTI/ILICCKOG, MEauaHa, HanOoOJbIIeE M HAUMEHBIIECE
3HAYCHHA, pasMax
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5.4

HNmers npencraBineHue O CIydalHOW W3MEHYMBOCTH Ha IpUMEpax LEH,
(Gu3NYeCKUX  BEIMYUH,  AHTPOIIOMETPHUYECKUX  JAHHBIX,  HMETb
MIPEACTABICHUE O CTATUCTUYECKON YCTOWYNUBOCTU

I'eomerpus

6.1

Pacnio3naBate W3ydeHHBIE T'e€OMETpUYECKHEe (UTYpPBI, OINpPENeNsiTh HX
B3aMHO€ DACHOJIOKEHHE, H300pakaTb TeoMeTpudyeckue (Urypsl,
BBIITIOJIHATH YEPTEKHU 110 YCIOBUIO 3a1a4u. MI3MepATh TUHENHHBIE U YTIIOBbIE
BEJIMUMHBL. Pemare 3a7a4yd Ha BBIYMCICHUE JUIMH OTPE3KOB M BEJIMYWH
YTJIOB

6.2

Jlenate rpyOyi0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIMYMH IPEIMETOB B
peaIbHOM >KM3HH, pa3MepoB MPHUPOJHBIX 00BEKTOB. Pazmuuarh pazmepsl
3TUX 00BEKTOB MO MOPSAIKY BETUUNHBI

6.3

CTpOI/ITB YEPTEIKU K TCOMCTPUICCKHUM 3a/ladaM

6.4

[Tonp30BaTbCcsi NpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BaTh
MPU3HAKU U CBOMCTBa pPaBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEUICHUH
3a1a4

6.5

[TpoBOANTE IOTHYECKHE PACCYKICHUS C UCIIOJE30BAaHHEM F€OMETPUICCKUX
TEOpeM

6.6

[Tonb3oBaTbesl MpU3HAKAMHU PABEHCTBA MPSMOYTOJbHBIX TPEYrOJbHUKOB,
CBOMCTBOM MEJHMaHbl, MPOBEACHHON K THUIOTEHY3€ MPSIMOYTOJIbHOIO
TPEYroJbHUKA, B PELICHIUH F€OMETPHUUECKUX 3314

6.7

Onpenenats napajieNbHOCTh HNPSIMBIX C MOMOLIBIO YIJVIOB, KOTOPBIE
obpa3yer ¢ HuMH cekymas. OnpenensiTs MNapaUIeNbHOCTh MPSAMBIX C
MOMOILIbI0 PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM MHpPsIMOM 1O TOYEK
JpYyrou Mnpsmou

6.8

Pemars 3a7aumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYMCJIICHUA U HAaXOIUTh YMCIIOBBIC U 6YKB6HHI>IC 3Ha4YCHUA
YrJIOB B TCOMCTPUYCCKHUX 3aJdavdaxX C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYIrOJIbHUKOB U MHOTOYI'OJIBHUKOB, CBOICTB YI'JI0B, O6pa3OBaHHBIX npu
INepeccUYCHnn ABYX napaJisiCJIbHBIX MMpAMBIX cexymeﬁ. Pemiate
IMPAKTHUYCCKUC 3a1a4Y1 Ha HAXOKIACHUC YI'JIOB

6.10

Bnagers NMOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPENENAThH
OUCCeKTpUCY yIJIa W CEepeAWHHBIA NEepHeHIUKYIIp K OTpPe3Ky Kak
TF€OMETPUYECKHUE MECTA TOUEK

6.11

q)OpMYJ'II/IpOBaTL OMpCACIICHUA OKPYKHOCTHU U KpyTra, XOpAbl U JUAMCTpPa
OKPY’XHOCTH, MOJIb30BATBCA HUX CBOMCTBAMH. YMETh MNPUMCHATH 3TU
CBOMMCTBA IIpu pCUHICHUU 3aaa4
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6.12

Brnaners noHATHEM OMMCAHHOK OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomb3oBaTbes (hakTaMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYroJbHUKA IIEPECEKAIOTCS B OJIHOM TOYKE, U O TOM, 4YTO
CEepEAUHHBIC MTEPIICHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B
OJTHOM TOUKE

6.13

BirazeTs noHsATHEM KacaTeabHON K OKPYKHOCTH, I10JIb30BAThCS TEOPEMOM
0 NEPHEHAMKYIAPHOCTH KacaTeJIbHOW M Paanyca, IPOBEAEHHOIO K TOYKE
KACaHMs

6.14

Ilonp30BaThCs HpOCTCI\/JIIHI/IMI/I reoOMCTPUICCKNMU HCPaBCHCTBAMH,
IIOHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHUE MMOCTPOEHUS C TIOMOUIBIO LUPKYIIS
U JIAHEUKHA

IIpoBepsiemble dj1eMeHThI coaep:xaHus (7 Kiace)

Kon [TIpoBepsieMblii 37IEMEHT COEpKAHUS
1 Yucna v BEIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JCCATHYHBIC, TIEPEX0] OT OJHON (POPMBI 3amUCH
1.1 npobeit k apyroi. [ToHsATHE palMOHATBLHOIO YHWCIIA, 3alHCh, CPABHECHHUE,
yIOPSAOYMBAHUE PAIMOHATIBHBIX YHCEN
12 Apudmernueckue AeUCTBUA C pallMOHAIBLHBIMU YKCIaMu. Pernienue 3aaay u3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IPOOHU
13 CreneHp ¢ HaTypaJlbHbIM IIOKa3zaTejeM: OIpejeieHHe, MpeoOpa3oBaHUe
' BBIP2YKEHUI Ha OCHOBE OIpEAEICHUS, 3a1Ch OOJIBIINX YHCET
14 [IpouieHThI, 3aNMCh TMPOIIEHTOB B BUJE APOOU U JpoOU B BUIE MPOIICHTOB.
' Tpu ocHOBHBIE 3a/]a4uX HA TPOLIEHTHI, PEIICHHE 3a]a4 U3 pEalbHON MPAKTUKH
15 [IpumeHeHre TNPU3HAKOB JEIMMOCTH, PAa3JIOKEHHWE Ha MHOXKUTEIH
' HATypaJbHBIX YHCET
16 PeanpHble  3aBHCHMMOCTH, B TOM 4Hcle T@psiMas ©  oOpaTHas
' MPOMOPIMOHATIEHOCTH
2 AnrebpandecKkue BhIPAKECHH
21 [TepemenHble, YUCIOBOE 3HAUCHUE BBIPAXKECHHUSI ¢ TIepeMeHHOM. [omycTumMblie

3HAYCHHUA ICPEMCHHBIX
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[IpencraBneHne 3aBHCUMOCTH MEXIY BEJIMYMHAMU B BUIEC (DOPMYIIBL

2.2
Beruncnenus o hopmynam
53 [IpeoOpa3oBanne OYKBEHHBIX  BBIPAXCHHH, TOXXJIECTBEHHO  paBHbBIE
' BBIPKCHHS
2.4 CBoiicTBa CTENEHU C HATYPaJIbHBIM II0OKa3aTeIeM
95 Opnounensl 1 MHOTOWIEHBL. CTeneHh MHOTOWIeHA. CI0XKeHHEe, BRIYUTAHHUE,
' YMHO»KEHHE MHOTOYICHOB
26 @opMyITBI COKpPAIIEHHOTO YMHOKEHUS: KBaJIPaT CyMMBI ¥ KBaJ[paT Pa3HOCTH.
' dopmysia pa3HOCTH KBaJIpaToB. Pa3nokeHrne MHOTOWIEHOB HA MHOXKHUTEIN
3 YpaBHEeHUS
31 VYpaBHeHHWe, KOpEHb YypaBHEHWs, IpaBHJIa IMPEOOpa3OBaHUS YpaBHEHMUS,
' PaBHOCHIIBHOCTh YPaBHEHUI
39 JluHeitHOe ypaBHEHHE C OJIHOM MEPEMEHHOW, YMCIIO KOPHEH JMHEWHOTO
' YpaBHEHWUS, PELICHUE JINHEWHBIX YPAaBHEHUN
33 CocraBneHne ypaBHEHUI N0 YCIOBHIO 3a7a4u. PellieHne TeKCTOBBIX 3a1ay ¢
' MOMOIILIO YPABHEHU M
3.4 JluneitHoe ypaBHEHHE C IBYMS IEPEMEHHBIMU U €ro Tpadux
CucteMa JByX JIMHEWHBIX ypaBHEHUU C JIByMsI NE€peMEHHBbIMHU. Perenue
3.5 CUCTEM YpaBHEHUI CIIOCOOOM Mo AcTaHOBKU. [IprMeps! pelrieHus: TeKCTOBBIX
3a/1a4 ¢ MOMOIIBIO0 CUCTEM YpaBHEHUN
4 Koopaunatse! u rpaduku. OyHKIIIN
4.1 KoopaunaTa Toukn Ha npsMoit
4.2 Yucnossie NpoMexyTKH. PaccTosiHIEe MexX Ty IBYMs TOUKaMH KOOPJIHMHATHON
' IpAMOiA
43 [IpsimoyromnbHast cuctemMa koopAauHat, ocu Ox u Oy. AGcuucca U opAMHATa
' TOUYKU Ha KOOPAWHATHOM MIJIOCKOCTH
44 [Ipumeps! rpadukoB, 3anaHHbIX GopmynaMu. UteHue rpadukoB peasbHBIX
' 3aBHCHMOCTEM
4.5 [onsitue pynkuun. I'paduk ¢pynkuu. CpoiicTBa QyHKIMH
4.6 Jluneitnas Qynkuus, e€ rpaduk. ['padux pynkuuu y - [X|
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4.7

I'padmyeckoe pemieHue JTUMHEWHBIX YpaBHEHUH W CHCTEM JIMHEHHBIX
YpaBHEHUI

BeposTHOCTB U cTaTUCTUKA

5.1

[IpencraBnenne qaHHBIX B BUJE TaONUI, TUarpaMM, rpaduKoB. 3aroJHEHNE
TaOJMI, YTEHUE W MOCTPOCHHE AMArpamM (CTOJOMKOBBIX (CTONOYATHIX) W
KpyroBelx). UteHue rpadukoB peanbHbIX IpoleccoB. M3BieueHue
UHPOpPMALIMK W3 JUarpaMM M TaOJNHIl, UCTOIB30BAHUE W HWHTEPIPETAIHS
JTAHHBIX

5.2

OnucarenpHasi CTaTUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3Max,
HanOoJIbIlIEEe U HAUMEHBIIIEE 3HAUCHUS HAaOOpa YMCIIOBBIX TaHHBIX. [IpuMepsr
CIy4aiiHON M3MEHYMBOCTH

5.3

CnyyaiiHblii SKCIIepUMeHT (OMBIT) U cilydaiiHoe coObiTHe. BeposTHOCTE U
yacTtoTa. Pojib MaJOBEpPOSITHBIX U NMPAKTUYECKH JIOCTOBEPHBIX COOBITHI B
npupoie U B obmiecTse. MoHeTa U UrpajgbHasi KOCTb B TEOPUH BEPOSITHOCTEH

5.4

I'pad, Bepmunua, pedbpo. Crenenr BepmuHbL. Yuciao pédep m cymmapHas
creneHb BepiuH. [IpencraBnenue o cesazHocTy rpada. Lenu u mukisl. [Tyt
B rpadax. OOxom rpada (siimepoB myth). IIpencraBienne 00
OpHEHTHPOBAHHOM Tpade. Pemenne 3aaa4u ¢ momoinso rpados

I'eomerpus

6.1

Hauanbnsie nonstus reomerpun. Touka, npsimasi, OTpe30K, Jiyd. Yroi. Buast
yriaoB. BepTukanbHele U cMmexHble yribl. buccektpuca yrna. Jlomanas,
MHOTOYToJbHUK. [lapamienbHOCTh U epHIEeHAUKYISIPHOCTD MPIMBIX

6.2

Cummerpuunbie Qurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
[Ipumepbl CHMMETPHUH B OKPYXKAIOIIEM MHUPE

6.3

OcHOBHBIE TOCTPOEHHS C MOMOIIBI0 LHUPKYIS U JUHEUKH. TpeyroyibHUK.
BricoTa, Mmeauana, OucceKkTpurca, UX CBOMCTBA

6.4

PaBHOOepeHHBII W PaBHOCTOPOHHMI TpeyrojabHUKH. HepaBeHCTBO
TPEYroJIbHUKA

6.5

CBoiicTBa M TpPHU3HAKU PaBHOOEAPEHHOTO TpeyrojpHUKa. [Ipu3HaKH
paBEHCTBA TPEYrOJbHUKOB

6.6

CBoiicTBa M MPU3HAKHU NApalIeNbHBIX NPAMbIX. CyMMa YTJI0B TPEYTOJIbHUKA.
BHermHue yrisl TpeyrojibHUKa
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[IpssmoyronpHblii  TpeyrosbHUK. CBOMCTBO MeAMaHbl MPSIMOYIOJBHOTO
6.7 TPEYroJIbHUKA, MPOBEAEHHOM K rTunoreHyse. IIpusHaku paBeHcTBa
' MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYroJIbHBIN TPEYrONbHUK C YIJIOM B
30°
HepaBeHcTBa B reomerpuu: HEpPaBEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOHW, TeopemMa O OoJibllieM yriie © OOJIBIIEH CTOpPOHE
TpeyrojbHuka. lleprnenauKysnsp 1 HaKJIOHHAs
6.9 'eomeTprueckoe wmecto TOYeKk. buccekrpuca yriia W CepeMHHBINA
' MEPIEHIUKYIIAP K OTPE3Ky KaK F€OMETPUYECKHE MECTA TOUEK
OkpyXHOCTb W Kpyr, XopJa M JAUAMETp, MX CcBOWcTBAa. B3auMHoe
6.10 pacroyio)keHue OKpPYKHOCTH u mpsiMoii. KacarenpHas W cekymas K
OKPY>KHOCTHU
6.11 OxpyXHOCTb, BIIMCaHHas B yroyl. BrucaHHas M omnMcaHHAas OKPYKHOCTH
' TPEYroJbHUKA
IIpoBepsiembie TpedoBaHUs K pesyjbTaram 0CBOEHMSH OCHOBHOH

o0pa3oBaTe/IbHOM NMporpaMmmel 8 Kiaacca

Kon [IpoBepsieMbie TpEeIMETHBIC PE3YJILTAThl OCBOCHHUSI OCHOBHOM
00pa3zoBaTeNIbHON MPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus
MIPOBEPSIEMOTO
pe3yibTara
1 Yucna u BBIYUCIICHUS
1.1 Hcnonp3oBaTh HayabHBIC MPEICTABICHUS O MHOXECTBE JCHCTBUTCIHHBIX
qyucen Ui CPaBHEHWsS, OKPYIJICHHS W BBIYUCICHHUH, W300pakaTh
JCWCTBUTENILHBIC YMCIIA TOYKAMH Ha KOOPIUHATHOU MIPSIMOM
1.2 [IpuMeHsaTh TOHATHE apU(METHUECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHH, WCIOJIb3Ysl TIPU HEOOXOJUMOCTH  KaJbKYISTOD,
BBIMOJIHATH TPE00pa30BaHMs BBIPAKEHHI, COJCPKAIIUX KBaJpaTHbIC KOPHHU,
UCIIOJIb3YS CBOMCTBA KOPHEH
1.3 Hcnonb30Bathk 3amucy OONBIIMX U MalbIX YHCEN C MOMOIIBIO JECATHYHBIX
npobeii u creneneit yucna 10
2 AnreOpanyeckue BbIpaXKeHUs
2.1 [IpuMeHsATH TMOHATHE CTENEeHH C IeJdbIM TI0Ka3aTeleM, BBIOJIHATD

Hpeo6pasoBaHI/1;1 BBIan(eHHﬁ, coeprKalnX CTCIICHHU C LCJIBIM ITOKAa3aTCICM
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2.2

BbInoJIHATE TOXKECTBEHHBIE Pe0Opa30BaHus PAllMOHAIBHBIX BbIPAXKEHUN Ha
OCHOBE IPaBWJI ICHCTBHUI HaJl MHOTOWICHAMH U alredpanyecKuMu JpoosMu

2.3

PacknanpiBaTh KBaIpaTHBIA TPEXUICH HA MHOKUATEIN

24

[TpumensTh mpeoOpa30BaHUs BRIPAKEHUH ISl PEIICHUS Pa3IMYHbIX 3a/a4 U3
MAaTE€MAaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHOU ITPAKTUKHU

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemrate nuHelHbIE, KBaJIpaTHbIE YPAaBHEHHUS W PAlMOHAJIBHBIE YPAaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHM C ABYMsI IEPEMEHHBIMU

3.2

[IpoBoauTH IpOCTENIINE UCCIENOBAHUS YPABHEHUM M CUCTEM yYpaBHEHMI, B
TOM YHCJE€ C MPUMEHEHHEM IpaduyecKuX MpeJCTaBIeHUI (ycTaHaBIUBATh,
MMEET JIM YpPaBHEHUE WJIH CUCTEMA YPAaBHEHHW DEIICHHs, €CIU HMEET, TO
CKOJIBKO, ¥ TIpOYEee)

3.3

[lepexonuTe OT ciioBecHOW (OPMYIHUPOBKU 3amauu K e€ anreOpanyeckoit
MOJIETH C TIOMOIIBIO COCTABJICHHUS YPAaBHEHHUS WM CHCTEMbl YpPaBHEHHIH,
WHTEPIPETUPOBATh B COOTBETCTBHU C KOHTEKCTOM 3a/Jaud TOJIy4E€HHBIN
pe3ynbTaT

3.4

[IpuMeHsITh CBOMCTBA YNCIIOBBIX HEPABCHCTB JIJIsl CDABHEHM S, OIIEHKH, PeIlaTh
JMHEWHbIE HEPABEHCTBA C OJHOW TNEPEMEHHOW M WX CHUCTEMBI, J1aBaTh
rpadu4ecKyr0 WITIOCTPAIIMI0O MHOXKECTBA PEIICHUM HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB

OyHKIMU

4.1

[ToHumath ¥ HCMONB30BaTh (PYHKIHUOHAIbHBIE MOHSTUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUCHUS), ONIPEACIATh 3HaueHne QYHKIIUU M0 3HAYCHUIO
aprymMeHTa, onpeAeNsTh CBOMCTBAa (PyHKIUH 10 e€ rpaduKy

4.2

k23

CrpouTth rpaduku 31eMEeHTapHbIX QYHKIUN BUJa: y = —, ¥y =X, ¥ = X,
= |x|, onKChIBaTh CBOMCTBA YHCIOBOU (DYHKIMH 1O e€ TpaduKy

BepOHTHOCTL U CTaTHUCTHUKA

5.1

W3BnekaTh M MpeoOpa3oBbIBaTh HH(OPMAIMIO, IMPEJICTABICHHYIO B BHJE
Tabaul, auarpamm, rpadukoB, NpPeACTaBIATh JaHHbIE B BUJE TaOmull,
JMarpamm, rpadukoB

5.2

OnwuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTHUECKHX IOKa3aTesel: CpeIHUX
3HaYCHUH W Mep paccewBaHus (pa3Mmax, JHCIEPCHs W CTaHAapPTHOE
OTKJIOHCHHE)
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5.3

HaxoauTth 4acTOTHI YMCIIOBBIX 3HAYEHUH U YACTOThI COOBITHIA, B TOM YHCIIE TIO
pe3ynbTaTaM U3MEPEHU 1 HaOIIOACHU I

5.4

Haxonutbs BEpOSTHOCTH CIy4alHBIX COOBITUN B ONIBITAX, 3HAs BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OIBITAX C PABHOBO3MOXXHBIMHU
JJIEMEHTAPHBIMU COOBITHSIMH

5.5

Hcnonp3oBate Tpaduyeckue MOAENH: AEPEBO CIy4aifHOTO 3KCIIEPUMEHTa,
IMarpaMMBbl Disepa, YucIoBas mpsaMast

5.6

OHepI/IpOBaTI) TIOHATUSMMU: MHOXECTBO, IIOJMHOXECTBO, BBIIIOJIHATDH
orcpanyvnu HaJl MHOXCCTBaAMU: 06’I)€I[I/IH€HI/IG, NEPECCUYCHUEC, OIIOJIHCHHUC,
NEPCUHUCIIATD 3JICMCHTBI MHOXKCECTB, IPUMCHATH CBOMCTBA MHOYKECTB

o.7

Hcnonb3oBath rpaguueckoe MpeicTaBIeHe MHOKECTB U CBSI3€ MEX/1y HUMU
JUIS OTIMCaHUs MPOLIECCOB U SBJICHUHM, B TOM YHCJIE MPH PELICHUH 3a1ad U3
JPYTrUxX y4eOHBbIX IPEIMETOB U KYpCOB

I'eomerpus

6.1

Pacno3naBaTte OCHOBHEIC BH/IbI '-IeTBIpéxyFOHBHI/IKOB, X JJIEMCEHTHI,
MOJIL30BaThCI UX CBOMCTBAMM IIpu pCUHICHNHN rCOMCTPHUICCKUX 3aa4

6.2

[IpuMeHsTh CBOWMCTBA TOYKM TEPECEUYCHHS MEAMAaH TPEYroJibHUKa (I[EHTpa
Macc) B pEIICHUH 33124

6.3

Brnagets noustueM cpeaHel JIMHUU TPEYTOJIbHUKA U TPANEI[UH, TPUMEHSTh UX
CBOICTBa MpHU pEUICHHH TeoMeTpuueckux 3anad. [lonp3oBarbesi TeopemMoi
Qajieca U TEOPEMOW O MPOMOPIUOHATIBHBIX OTPE3KAX, MPUMEHSITh HUX JUIA
pelIeHNs MPaKTUYECKUX 3aa4

6.4

HpI/IMeHﬂTB IIPpU3HAKHU HOI[O6I/I$I TPEYT'OJIbHUKOB B PCIICHUHN I'€COMCTPUICCKUX
3ajiaqy

6.5

[Tonb3oBatrbest Teopemoil Iludaropa s perieHus TreOMETPUYECKUX U
npakTHueckux 3anady. CTpoUTh MAaTeMaTUYEeCKyl0 MOJEib B MPAKTUYECKUX
3a/layax, CaMOCTOSITENIbHO JelaTh 4epTEXK U HaXOAUTh COOTBETCTBYIOIIHE
JUTAHBI

6.6

Bnagers nonHsaTusIMHU CHHYC4, KOCHHYCa U TaHI'CHCa OCTpOro yrija
MPpAMOYTOJIBHOTO TpPEYrOJIbHUKA. Ilonp30BaTbCs STUMM MOHSATHUSIMM IS
pEeIICHUA IMMPAKTUYCCKUX 3alad

6.7

Bbruucnsare (pa3nuyuHbIME crioco0aMM) IUIONIA b TPEYTOJIbHUKA M IUIOMIAIN
MHOTOYTOJIBHBIX (GUTYyp (MOJIB3YSICh, TJl€ HEOOXOIUMO, KaJbKYISTOPOM).
ITpuMeHsATh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax

6.8

Bnagerp NOHATHSAMH BIKMCAaHHOIO H HOCHTPAJIBHOI'O YyrIJjia, HCIOJB30BATb
TCOPCMbI O BIIMCAHHBIX YTJIAX, yrjax MCXKAY XOpAaMHu (CeKy'H_II/IMI/I) n yrie
MCKIAY KacaTelIbHOM U XOpI[Oﬁ IIpu pCUICHUU I'COMETPUUCCKUX 3adaY

6.9

Bnaners moHATHEM OMNHCAHHOTO ‘{eTBIpéXYTOHBHI/IKa, NPpUMCHATH CBOMCTBa
OITMCAHHOTO LIeTI:IpéX}’l‘OJ’ILHI/IKa IIpU pCHICHNU 3a1a4
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6.10

[TpuMeHATh MOJIyYeHHBIC 3HAHUS HA MPAKTHKE - CTPOUTh MAaTeMaTU4YeCKUE
MOJICNY JUIS 3aJad pPeaJbHOW JKU3HU W TPOBOJIUTH COOTBETCTBYIOIUC
BBIYUCIICHUSI C MPUMEHEHUEM MOJ00HS U TPUTOHOMETPHUH (TIOJIB3YSCh, TIC
HE00X0IUMO, KaIbKYIATOPOM)

IIpoBepsiemble 3j1eMeHTHI cofiep:kanus (8 kiacc)

1 Yucna v BEIYKUCICHUS
11 KBanpatuslii kopenb u3 uyucna. IloHstne 00 wuppalnMOHaNIbHOM YHCIIE.
' JlecsiTuuHbIe TPUOTVKCHHSI UPPANMOHATBHBIX THCET
CBoiicTBa apu(METHUECKUX KBAIPATHBIX KOPHEH M WX NPHUMECHEHHE K
1.2 MpeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUI U BhIYMCIEHUSAM. JlelicTBUTENbHbIE
qrcia
13 CreneHsb C 1ebIM MoKazaTesieM 1 €€ cBoiicTBa. CTaHIapTHas 3alKch Yucia
2 AnreOpandeckue BhIpaXEHUs
21 KBanpatublit TpéxusieH, pa3ioKeHHe KBapaTHOTO TPEXWIEHA HA MHOXKUTEIN
2.2 Anrebpaundeckas 1po0b. OCHOBHOE CBOMCTBO aire0pandecKkoi 1poou
2.3 CrnoxeHue, BRIYUTaHUE, YMHOKCHHE, JICJICHHE allreOpandecKux Apooei
2.4 PanvionanbHbBIE BRIpKEHUS U X TIPe0Opa3oBaHue
3 YpaBHEeHHS 1 HEPaBEHCTBA
3.1 KBanpatnoe ypaBHeHue, popmyna KOpHEH KBaJpaTHOTO ypaBHEeHUs. TeopeMa
Buera
3.2 Pemenue ypaBHeHU, CBOASIINXCSA K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiire npoOHO-pallMOHANBHBIE YPaBHEHUS
3.4 I'padmyeckas unTepnpeTanusi ypaBHEHUH C ABYMs MEPEMEHHBIMU U CHUCTEM
JUHEHHBIX YpaBHEHHH ¢ IBYyMs MepeMeHHbIMU. [Ipumephl pelieHus cucreM
3.5 Pemienne TeKCTOBBIX 3a1au aNreOpanvdeckuM crnocodbom
3.6 UncnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HO TEpEMEHHON
3.8 PaBHOCHIBHOCTE HEPABEHCTB
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3.9

JIuHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM
4 OyHKIIUU

4.1 [onsitne Gpynkumu. OOIACTH ONPEACTICHUS U MHOXKECTBO 3HAYCHUN (YHKITUH.
CrniocoOsb1 3ananust GpyHKIMMA

4.2 I'padux Gpynkun. Urenue cBoicTB hyHKIMHU 1O e€ rpaduky

4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI

4.4 OYHKIMY, ONHCHIBAIOIIME TPSIMYI0O W OOpaTHYIO MPONOPIUOHAIBHBIC
3aBUCUMOCTH, UX TpaduKu

4.5 OyHKIMK y = X2, y-X3

4.6 Oyuknun y - yfx ,y = [x|

4.7 I'padmueckoe pemieHne ypaBHEHUI U CUCTEM YpaBHEHUI

5 BeposTHOCTB U cTaTHCTHKA

5.1 [IpencraBnenue naHHBIX B BUE TaONHUL, AUarpaMm, rpadukoB

5.2 MHOXeCcTBO, 3JIEMEHT MHOXECTBa, HNOAMHOXecTBo. Omepauuu  Haj
MHO’KECTBaMHU: 00bEIMHEHNE, ITIEpECEUEHUE, TOTIOJTHEHHUE

5.3 CBolicTBa onepanuii HaJl MHOKECTBaMU: MIEPEMECTUTENIHLHOE, COYETATEIBHOE,
pacnpeenTeNIbHOE, BKIIOYEHUS

5.4 Hcnonbs3oBaHue rpaguueckoro MNpeACTaBICHUS MHOXECTB [UIl OINMCAaHUS
peanbHBIX IPOLECCOB U ABJICHUMH, IPU PEIICHUH 3aJau.

5.5 N3mepenne paccenBaHus AaHHBIX. Jlucnepcust W CTaHIapTHOE OTKIOHEHHE
YHCI0BbIX HA0OpoB. /lnarpamma paccenBaHus

5.6 DNeMeHTapHbIe COOBITHS ciydailHOro ombiTa. CiydailHble COOBITHSL
BepostHocTi cOObITHI. OIBITBI C PaBHOBO3MO>KHBIMU  3JIEMEHTAPHBIMU
coObitusiMu.  CiydaiiHplii  BbIOOp. CBsi3b  MEXIY MaJlOBEPOSITHBIMU U
NPaKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOLIECTBE U HAyKe

5.7 HepeBo. CBOICTBA 1€pPEBbEB: €AIMHCTBEHHOCTb ITyTH, CYIIIECTBOBAHUE BUCAUYEH
BEPILUMHBI, CBS3b MEXIYy YHCIOM BEpUIMH M uucioM pébep. IlpaBumio
yMHOXeHUs. Perenue 3a1a4 ¢ noMosko rpagos

5.8 ITpotuBomonoxkuele coObiTHs. Juarpamma Oiinepa. OObeauHeHHEe W
nepeceueHre coObITHil. HecoBMmecTHble coObiTHs. Dopmyna crokeHHs
BEPOATHOCTEN

5.9 YcnoBHast BeposiTHOCTB. [IpaBuio ymHoxenust. HezaBucumblie coObITHS
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5.10

[IpencraBnenne oskcnepuMeHTa B BHjae JepeBa. Pemenue 3amau  Ha
HAXOXJEHUE BEPOSTHOCTEN C MOMOILBIO JIEPEBA CIIYYaHHOI'O IKCIIEPUMEHTA,
quarpamMm Ounepa

6 I'eomerpus

6.1 UYerplpéxyrosbHuku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHOOOKast Tpamnelws, e€ CBOCTBA U NMpU3HaKU. [IpsMoyrompHast
Tpaneuus

6.4 Meron yaBoenusi menauansl. LlenTpansHas cummerpus. Teopema Paneca u
TE€OopeMa O MPOMOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [Togo6ue TpeyronbHUKOB, KOdpduiueHt mnonodus. Ilpusnakum nomgoOus
TpeyroJabHUKOB. [IpruMenenue nogo0us npu pereHn NpakTUYeCKUX 3a/1au

6.7 dopmynbl A4 TJIOMIAAW  TPEYroJIbHHWKA, TapauiesiorpaMma, pomba u
Tpaneuuu

6.8 CpoiicTBa tuiomaae reomerpuueckux ¢uryp. OTHOIICHHWE TLIOMIAAEH
MoI0OHBIX puryp

6.9 Brruncnenue miomanei TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTOM
Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPAKTHYECKUX 3334

6.11 CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yIJIa MPSMOYTOJIbHOTO TPEYroJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKAECCTBO. TpUroHOMeTpruecKre GyHKIINH
yriioB B 30°, 45° u 60°

6.12 Brincansble 1 IEHTpajIbHbIE YIJIbI, YTOJ MEX/1y KacaTeIbHOU U XOPJIOH. YTIIbl
MEX1y XOpJaMH U CeKYIIIUMHU

6.13 Brrcannblie v onMCaHHbBIE YETHIPEXYTONbHUKI

6.14 B3aumHoe pacnonoxenue IByX OKpykHocTedl. KacaHme oxpyxHOCTEN.

OOm1ne kacaTenbHbIE K ABYM OKPY>KHOCTSIM

34




IIpoBepsiemble TpeOOBaHHMS K pe3yJbTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTe/bHOM
nporpammsl (9 kJacc)

Kon [IpoBepsieMble MTpeIMETHBIE PE3YIIbTATHl OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
IPOrPaMMbI OCHOBHOTO 00IIIET0 00pa30BaHHUSI
IIPOBEPSEMOTO
pe3yiabTara
1 Yucna v BBIYKCICHUS
1.1 CpaBHUBATh U YIOPSAI0UYMBATh PALlMOHAJIBHBIE U UPPAL[MOHATIbHBIE YHCIIA
BoinonuaTe apudmernueckue NEHCTBUS C palMOHAIbHBIMU YHCIAMH, COYeTas
1.2 YCTHBIE U MCbMEHHbIE NMPUEMBI, BBHIIIOJIHATH BHIYMCICHUS C UpPallMOHATbHBIMU
yHuclaMu
1.3 Haxonuth 3HaueHust cTeneHel ¢ IeNbIMU MOKa3aTeNsIMU U KOpHEH, BBIYUCIATh
3HAYEHUS YHCIIOBBIX BBIPAKEHUIN
1.4 Oxkpyrnarh JeMCTBUTENbHbIE YHCIA, BBINOJHATh MNPUKUAKY pe3yibTara
BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
21 Pemare nuHelHbIE M KBaJpaTHbIC ypaBHEHUs, YPAaBHEHUs, CBOASALIMECS K HUM,
npocTeiie JpoOHO-palliOHaIbHbBIE YPaBHEHUS
29 Pemate cuctemsl IBYX JIMHEHHBIX YPABHEHUH € IBYMs IEPEMEHHBIMU M CUCTEMBI
JIBYX YpPaBHEHHI, B KOTOPbIX OJJHO YPaBHEHUE HE SBIISIETCS JIMHEHHBIM
23 Pemate TekcTOBBIE 3a/1aUu aIreOpanuecKuM CocoOOM C TOMOIIBIO COCTABIICHHS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMsI IEPEMEHHBIMU
[IpoBoaNTE MpocTENIINE UCCIEIOBAHUS YPABHEHUH U CUCTEM YpaBHEHUI, B TOM
2.4 yucie C  NpUMEHEHUWeM  rpaduyeckux  NpeAcTaBleHUN  (Harmpumep,
yCTaHaBJIMBaTh, UMEET JI YPABHEHUE WJIM CHCTEMa YpPaBHEHUI pelleHus, eciu
UMEET, TO CKOJIBKO)
Pemate nuHelHbIE HepaBeHCTBA, KBaJpaTHblE HEpPaBEHCTBA, H300paxarb
2.5 pelleHre HEpaBEHCTB Ha YKMCIOBOM MPSMOIi, 3aUChIBaTh PELICHUE C NOMOILBIO
CHMBOJIOB
Pemate cucteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAOLIUE
2.6 KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh pELIEHWE CHCTEMbl HEPAaBEHCTB Ha
YHMCIJIOBOM NPSAMOM, 3aIUCHIBATh PEIIEHHUE C TIOMOIIBIO CHUMBOJIOB
2.7 Hcnonb30BaTh HEPaBEHCTBA MTPH PELLIEHUN PA3IMYHBIX 33134
3 OyHKIUU
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Pacmio3naBats (byHKI_[I/II/I HN3YYCHHBIX BHIOB. Iloka3pIBaTh CcXEeMaTHYECKH
pacroyiokeHue Ha KOOPIMHATHOM TNIOCKOCTHU rpadukoB GyHKIUH BUAA:

K
3.1 .
V~xXx, y =kx + b, y=—, y-ax +bx + ¢ B3aBUCHMOCTHU OT 3HaYCHUI
X
K03(pULIMEeHTOB, OMUCHIBATH CBOICTBA (DYHKIIUI
3. [Toka3bIBaTh CXeMaTHYECKH pACIOJIOKEHHE Ha KOOPJIMHATHOM IJIOCKOCTH
' rpaduxoB QyHkuui Buga y = VX, .y = |x| ¥ onuceIBaTh CBOMCTBA PYHKUNN
33 Crpouth M u300paxkaThb CXEMAaTUYECKH TIpapuKu KBaJpaTUUYHBIX (YHKIUH,
' OTIMCBHIBATh CBOMCTBA KBAIPATUIHBIX (PYHKITHH 110 UX rpadukam
3.4 Pacnio3naBate KBagpaTHUHYIO (QYHKIUIO 1O (opmyse, TMPUBOIUTH IPUMEPHI
' KBaJ[PaTUYHBIX QYHKIIUH U3 peaTbHON )KU3HU, PU3UKH, TEOMETPUHI
4 Apudmernueckas U reoMeTpruecKas Mporpeccuu
41 PacrioznaBath apudmMeTHyecKyr0 U T€OMETPUUYECKYIO MPOTPECCHH MPH Pa3HBIX
cnoco0ax 3agaHus
4.2 BbINONHATE  BBIUMCIEHUS C  MCHOJIb30BaHMEM  (opMyl HO-TO  WieHa
apuMETUIECKON U TEOMETPUUECKON TTPOTPECCHIA, CYMMBI TIEPBBIX 1T WICHOB
43 N306paxkaTh 4ieHbI OCIE10BATENBHOCTH TOUKAMHU HA KOOPANHATHOM MJIOCKOCTH
Pemare 3amaun, cBs3aHHbBIE C YUUCIOBBIMU MOCIIEI0BATEIBHOCTSIMU, B TOM YHCIIE
44 3aJaud U3 pealbHON KHU3HM (C MCIIOJIB30BAaHMEM KaJbKYJIATOpa, LU(PPOBBIX
TEXHOJIOTH)
5 BeposTHOCTb M cTaTHCTHKA
W3BnekaTh U npeoOpa3oBbIBaTh MHPOPMALUIO, IPEACTABICHHYIO B Pa3IMYHbIX
51 UCTOYHUKAX B BUJE TAOJIHUL, TUarpamMM, rpauKoB, IPEeICTaBIIATh JaHHbIE B BUJIE
Ta0JIHIl, TUarpamm, rpaduKoB
5.2 Pemate 3agaun  opraHu30BaHHBIM IIepeOOpPOM BapHaHTOB, a Takke C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPAaBUII U METOJIOB
53 Hcnonb3oBaTh oOnucaTelabHbIE XapaKTEPUCTUKU [UII MacCUBOB UHCIIOBBIX
JIAHHBIX, B TOM YHUCIIE CPEIHUE 3HAUYEHHSI U MEPBl PacCeUBaHUs
5.4 HaxonuTh yacToThl 3Hau€HMH M YacTOThl COOBITHS,, B TOM 4YHCIE MOJb3YsACh
pe3ynbTaTaMM MPOBEAEHHBIX U3MEPEHUH U HaOII0JeHU I
HaxoauTh BepOATHOCTH CITydailHBIX COOBITHI B U3y4YE€HHBIX OTIBITAX, B TOM YHCIE
5.5

B OIBITaX C pPABHOBO3MOXHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, B CEPUAX
UCTBITAaHUH J0 TIEPBOTO yCIeXa, B CepHsIX UCIbITaHU bepHymm
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5.6

HNmers nmnpencraBineHue O  CIy4aHOM BEJIIMYMHE M O  PACIPEICICHUU
BEPOSITHOCTEN

5.7

Nmers mpencraBiieHHe O 3aKOHE OOJBIIMX YHUCET KAk O MPOSIBICHUHU
3aKOHOMEPHOCTH B CIyYailHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX YHCENT
B IPUPOJIE U O0IIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIIIOB, HAXOIUTH C MX MOMOIIBIO
pa3auyYHbIE  3JEMEHThl  MPSIMOYTOJIBHOIO  TPEyroJibHHKa  («pelieHue
MPSIMOYTOJIBHBIX TPEYrOJbHUKOBY). HaxomuTe (C MOMOIIBIO KaJdbKyJIsATOPA)
JUIMHBI U YTJIbI JU1 HETAOJUYHBIX 3HAYEHUI

6.2

ITonp30BaThCs q)OpMYJ'IaMI/I MNpUBCACHUA W OCHOBHBIM TPHUIOHOMCTPHUYCCKUM
TOXKACCTBOM IS HAXOXACHHUA COOTHOIIIEHUH MCKAY TPUTOHOMCTPHUYCCKUMH
BCIMYMHaMU

6.3

Hcnonb3oBath TeOpeMbl CHHYCOB M KOCHHYCOB JJIsl HAXOXKICHHS Pa3iIMUHBIX
JJIEMEHTOB TPEYTroJbHUKA («pEIIeHHEe TPEYroJbHUKOBY), MPUMEHITh UX IMPHU
pELIeHUH T€OMETPUUECKUX 3a/1a4

6.4

Bnagers monstusMu npeoOpa3zoBaHHUs MOJO00MUS, COOTBETCTBEHHBIX AJIEMEHTOB
noao6HbIX Guryp. Ilonb3oBarbest cBOWCTBaMU 1MO00MST TPOM3BOJIBHBIX (QUTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOJIUTh YIUIbl Y NMOJOOHBIX ¢uryp. IIpumensars
CBOMcCTBAa NOJOOMSI B MPAKTHYECKUX 3aJadax. YMEThb IPUBOJIUTH NPUMEPHI
MOJ0OHBIX (PUTYp B OKPY)KAIOIIIEM MUPE

6.5

[Tomb30BaThcs TeOpeMaMH O TPOHM3BENCHUH OTPE3KOB XOPJ, O TMPOHM3BEICHHUH
OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeIbHOM

6.6

[Tonb3oBaTbCst BEKTOpaMU, IOHUMATh UX T€OMETPUUYECKUI U (PU3NYECKUIT CMBICIL,
OPUMEHSTh UX B PELICHUHM T€OMETpUYECKHX U Quanyeckux 3aaad. [IpumeHsTsh
CKaJIsIpHOE MPOU3BEICHIE BEKTOPOB JIIsl HAXOXKICHHUSI UTHH U YTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOPAHWHAT Ha IJIOCKOCTU, IMIPUMCEHATH €0 B PCHICHUUA
TCOMCTPUYCCKUX U MMPAKTUYCCKUX 3a1a4d

6.8

Bnagers nonsTusMu MMpaBUJIIBHOI'O MHOT'OYI'OJIbHUKA, JIMHBI OKPYKHOCTH,
JJIAHBL Ay OKPY>KHOCTH U paHHaHHOﬁ MCPLBI yIJia, YMCTh BbIYHUCJIATH IUIOIAAb
Kpyra u €ro JacTeu. HpI/IMeHHTL MOJTYYCHHBIC YMCHUS B IIPAKTUYCCKHUX 3a/ladax

6.9

HaxoauTh ocH uiau EHTPbl CUMMETPUH (PUTYp, TPUMEHSTH JBMKEHUS TNIOCKOCTH
B IPOCTEHIINX CITydasx

6.10

[IpuMeHsATh MONyYyeHHbIE 3HAHUS Ha MpPaKTHKE - CTPOUTh MaTeMaTHUYECKHe
MOJeNU Ui 3aJad  pealbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIUE
BBIUMCIIEHUSI C TPUMEHEHHEM TMOA00Ms M TPUTOHOMETPUYECKHX (YHKUIUH
(MonB3ysCh, I1e HEOOXOIUMO, KAIBKYIATOPOM)
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IIpoBepsiemble 3J1eMeHTHI coep:kanus (9 kiaacc)

Kon [IpoBepsieMbIl JIEMEHT COACPKAHUS
1 Yucna v BBIYKCICHUS
11 PammonanbHble  4HMcna, WMPpPANMOHAIBHBIE YHCIA, KOHEYHbIE W OECKOHEYHBIC
) JECSITHYHBIC IPOOH
MHOXeCTBO JIeHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIE
1.2 NecsITUYHble poOu. B3auMHO O/JHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXKECTBOM
NEMCTBUTENBHBIX YNCEN U KOOPAUHATHOU NpsiMoii. CpaBHEHHE JEMCTBUTEIbHBIX YUCEI
1.3 ApubdmMernueckne TeUCTBUS C JEHCTBUTEILHBIMU YUCIIAMU
W3mepenusi, npulbnukeHusi, OueHKU. Pa3Mepbl OOBEKTOB OKPYXAIOIIEro MHpa,
14 JUITUTEIBHOCTD MPOIIECCOB B OKpy»KaroleM mupe. [IpubnmkéHHoe 3HaueHe BEITUYUHBL,
TOYHOCTh Npubmmkenus. Oxkpyrienue uucen. llpukuaka W OLIEHKa pe3ynbTaToB
BBIUYHUCIICHU N
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 VYpaBHEHHUsI C OJTHOM MEpEeMEHHON
2.2 JIuneitHoe ypaBHeHue. Pernienue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIINXCS K KBaIPATHBIM
WKBAJPATHOE YypaBHEHHUE. MMEphl PELICHUS] YPaBHEHUM TPETbe M YETBEPTOU
24 b enue. IIpume elle e e eTBé
CTENEeHEHN pa3IoKeHUEM Ha MHOXKUTEIU
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPaBHECHUIH
2.6 Cucremsbl ypaBHCHUH
2.7 YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pewienue cucrem IByX TUHEHHBIX YPABHEHUN € JBYMs IEPEMEHHBIMU
2.9 Pemienne cuctem AByX ypaBHEHUMN, OJJHO M3 KOTOPBIX JUHEHHOE, a APYroe - BTOPOil
CTENEeHU
2.10 I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPABHEHHH C IBYMSI IEPEMEHHBIMU
211 Perienne TeKCTOBBIX 3aau are0pandeckuM crocoOom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne muHEHBIX HEPABEHCTB C OJHOW IEPEMEHHOM
2.14 Peurenne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHON
2.15 KBanpaTHbsle HEpaBeHCTBA
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216 I'paduueckas MHTEpHpeTanuss HEPABEHCTB M CHCTEM HEpPABEHCTB C JABYMS
IIEpEMEHHBIMU
3 OyHKIUU
31 KBangparnunas ¢ynkmms, e€ rpagux u cBoiictBa. [lapaboma, KoopAMHATHI BEPIINHBI
napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl
3.2 I'paduxu GyHkmii y = kX, y = kX + b 1 ux coiictsa
3.3 I'paduxu QyHKIMA y = — , y = X3 U UX CBOWCTBA
3.4 I'paduku Gpynkuumit y = \[X, y = |X| 1 X CBOHCTBa
4 Yucnossle OCIETI0BATEILHOCTH
4.1 Omnpenenenre u crnocoObl 3aJaHUsS YHUCIIOBBIX IOCIENOBAaTEIbHOCTENH. 3aJaHue
MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM popMyiioi U GopMysoi I-ro wieHa
4.2 Apudmernueckas nporpeccus. @opMyibl I-TO WieHa apuPMETHUECKON MPOTPECcCHH,
CYMMBI TIEPBBIX I WIEHOB
4.3 I'eomerpuueckas mporpeccusi. @opMynsl U-TO WIEHA TE€OMETPUYECKON IMPOTPECCHH,
CYMMBI TIEPBBIX I WIEHOB
4.4 N300paxkenue 4jaeHoB apuPMETUUECKON U FeOMETPUUECKON MpOorpeccuii ToukaMHu Ha
KOOPJIMHATHOM TIIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHIIMATBHBIN POCT
4.5 CIoKHbI€ POLEHTHI
5 BeposTHOCTB U cTaTUCTHKA
5.1 IIpencraBneHue naHHBIX B BUAE TaOmul, AMarpamM, rpa@ukoB, HHTEpIpETaLus
JaHHbIX. UTeHne U nocTpoeHue Tadiull, AuarpaMm, rpauKoB MO peaibHbIM JaHHBIM
5.2 [TepecTtanoBkM U aKkTOpHAI
5.3 CoueTraHus U YUCIIO COUYETAHUN
5.4 Tpeyronsauk ITackans. Pemenue 3a1a4u ¢ ucnosib30BaHUEM KOMOMHATOPUKU
55 I'eomerpuueckas BeposiTHOCTb. CityyailHbIN BBIOOP TOUKM M3 (UIYphl HA IIOCKOCTH,
U3 OTPE3Ka U U3 IyTU OKPYKHOCTH
5.6 Hcneitanue. Yenex u Heynada. Cepust HCIIBITAHUM 10 TIEPBOTO yCIexa
5.7 Cepus ucnbiTanuil bepuymnnu. BepostHocTr coObITHI B cepun UCTIBITaHUN bepHyn
5.8 CrnyyaiiHas BeIMUYMHA U PaCIPEIEIIEHUE BEPOATHOCTEN
£ g Marematuueckoe oxuanue u qucnepens. [Ipumepsl MaTeMaTHUECKOTO 0KUIAHUS KaK
' TEOPETUYECKOI0 CPEIHErO 3HAYCHUS BEIUYUHBI
£ 10 MaremaTnueckoe 0XKMJaHUE U TUCHEPCUs CIydallHOW BEJIMUYMHBI «UHCIO YCIEXOB B

cepuu ucnelTanuii bepuymim»
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[Tonsarue o 3akoHe OoJblIMX yucen. M3MmepeHne BEpOSITHOCTEH C MOMOIIBIO YacCTOT.

5.11
Ponp 1 3HaueHNE 3aK0HA OOJILIITNX YHCET B TIPUPOE U OOIIECTBE
6 I'eomerpus
(e}
6.1 Cunyc, xocunyc, TanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. DOPMYIIBI IPUBEICHUS
6.2 Pemenne TpeyrospHukoB. Teopema KOCHMHYCOB M Teopema CHUHYCOB. Pemienue
MPAKTUYECKUX 33J1a4 C UCIOJIb30BAHUEM TEOPEMBbI KOCUHYCOB U TEOPEMbI CHHYCOB
6.3 [TpeobpazoBanue nomoo6us. [lomo6re COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema O NPOU3BEACHHH OTPE3KOB XOPJA, TEOPEMbI O TPOU3BEACHHH OTPE3KOB
CEKYIIHNX, TeOpeMa O KBaJpare KacaTeIbHOU
65 BekrTop, nmnwHa (MOAyNlb) BEKTOpa, COHAMPABIECHHBIE BEKTOPHI, MPOTHBOMOJIOXHO
' HaIpaBJIEHHbIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEPAITUH
HaJl BeKTopaMu. Pa3iioxxeHnne BeKTopa 1o IByM HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatel Bektopa. CKadsipHOE€ TIPOM3BEIACHHE BEKTOPOB, IMPUMEHEHHE IS
HaxOXXJICHUS JITMH U YTJIOB
6.7 JlekapTOBbI KOOpPAMHATHI Ha IUJIOCKOCTH. YPAaBHEHUS NPSMOM U OKPYKHOCTH B
' KOOpJIMHATaX, IMEepecedeHre OKPYKHOCTeH U npsAMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JlinHa okpyxHocTu. ['pamycHas W paavaHHas Mepa yria, BbIYHCIEHHE JUJIMH JIyT
OKPY>KHOCTEH
6.10 IInmomans kpyra, cekTopa, CEerMeHTa
b 9
6.11 JIBUKEHHSI TUIOCKOCTM W BHYTPEHHHE CHUMMETpud (Guryp (9reMeHTapHbIe

npeacrasieHus). [lapamnenbusiii nmepeHoc. [ToBopor

Koaudguxaropsl TpedboBanuii k F'MA

[[J'Iﬂ MMpOBEACHHUA OCHOBHOI'O I'OCYAApCTBEHHOI'O 3K3aMCHA 110 MATEMATUKE (I[anee -0ID

[0 MaTeMaTHKe) HCIHOJb3yeTcsl nepedeHb (Koau(pukaTop) MpoBepseMbIX TpeOOBaHHM K

pe3yibTaTaM OCBOCHUA OCHOBHOM O6p330BaTeJ'ILHOI>’I nporpaMmbel  OCHOBHOTO O6H_ICFO

O6pa3OBaHI/I${ H DJICMCHTOB COACPIKAHUA.
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IIpoBepsiembie Ha OI'D no MaTemaTHKe TPeOOBAHUSA K Pe3y/IbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

Kon
MIPOBEPSIEMOTO

TpeboBaHUs

[IpoBepsiemMbie TpeOOBaHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs

Ha ocHOBE OI'OC

'YMeHHe onepupoBaTh NOHATUAMHU: MHOKECTBO, IIOJIMHOXKECTBO, OIIEpALlUU HAJl
MHO>KECTBAMH; YMEHHE OIEepUpOBaTh MOHITUSMU: rpad, CBS3HBIIM Tpad,
IepeBO, LIMKJ, NMPUMEHATh UX IPHU PELICHUHM 337a4d; YMEHUE HCIIOJIb30BaTh)
rpaduueckoe npeacTaBIeHue MHOKECTB /7Sl OMMCaHUs peaJIbHBIX IPOIIECCOB U

SIBIICHUH, IPU PELICHUH 3a/1a4 U3 IPYTHX Y4EOHBIX MPEIMETOB

YMeHHne omnepupoBaTh TOHSATHUSIMH: OIpEACICHHe, aKCHOMa, Teopema,
TOKa3aTeNbCTBO, YMEHUE PACIO3HABATh UCTUHHBIE M JIOXKHBIC BBICKA3bIBAHMUS,
[IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHHS

BBLICKA3LIBAaHUN

'YMeHne onepupoBaTh MOHATHIMH: HaTYpaJTbHOE YUCIIO0, TIPOCTOEC U COCTABHOE
YUCIIO0, IETUMOCTh HAaTYPAJIbHBIX YHCEII, MPU3HAKU JIEIMMOCTH, LIEJI0€ YHCIIO,
MOYJTb YMCIIa, OOBIKHOBEHHAs IPOOb U JlecATUYHAS IpoOb, CTAaHAAPTHBIN BH/]I
YUClia, PAIMOHAIBLHOE YHCIIO, WPPANMOHAIBLHOE YHCIIO, apu(PMETHYECKUN
KBaJIPaTHBIN KOPEHb, YMCHHUE BBITIOJIHATH ACHCTBUS C YHCIaMH, CPAaBHUBATh U
YIOPSIOYMBATh YHWCIA, NPEJACTABIATh YUCIAa Ha KOOPAWHATHON MPSMOM,

OKPYIJIATD YUCJId; YMCHUC [CJIaTh IPUKUIKY U OLICHKY pE3yJjibTaTa BBIYHCIICHUH

YMeHue omnepupoBaTh IMOHATHSAMU: CTENEHb C LEJIbIM  IOKa3aTeseM,
apu(pMeTHUeCKUl KBaJpaTHbII KOpEHb, MHOTOUWIEH, ajredpanyeckas Ipoob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU OOJblle €AUHULIBI;
YMEHHUE BBINOJIHATH PACUETHI 10 popMyiiaM, MpeoOpa3oBaHus LEbIX, JPOOHO-
pPALIMOHATIBHBIX ~ BBIPAKEHUH W BBIPQKEHUM C KOPHAMH, DPa3JIOKEHHE
MHOTO4JIEHa HA MHO>KUTEJH, B TOM YHCJIE C UCTIOIb30BaHUEM (POPMYIT pa3HOCTH

KBaJpaTOB U KBaJApaTa CYMMBbI U Pa3HOCTH

‘YMeHue ONICpUpPOBATh NMOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUEC C OJIHOH
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[IEPEMEHHOM, YHMCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C INEPEMEHHOM; YMECHHE
pemaTh JUHEWHBIE M KBaJIpaTHbIE YpaBHEHHs, JpOOHO-paliMOHAIBHBIC
YPaBHEHUS C OJHOM INEPEMEHHOW, CHUCTEMbl [BYX JIMHEWHBIX YPaBHEHHU,
JIMHEMHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U IPOOHO-PALIMOHAIILHBIE
HEPaBEHCTBA C OAHOW IIEPEMEHHON, B TOM YHUCJIE IIPYU PEILIEHUH 331a4 U3 APYTUX
[IPEIMETOB M IPAKTHUYECKUX 3a7a4; YMEHHME HCIOJIb30BATh KOOPIMHATHYIO
NPSIMYIO U KOOPJUHATHYIO TNIOCKOCTh JJIsl U300pakeHUs PEIICHUN ypaBHEHUIH,

HCPABCHCTB U CUCTEM

YMeHue onepupoBaTb MOHATHSAMM: (YyHKUUS, TrpapuKk QYHKUUH, HYIH
(YHKIIMHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHUs,
yObIBaHMs, HauOoOJIbIIeE ¥ HaWMEHbIIee 3HA4YeHHS (QYHKIUH; yMEHUE
OTIEpUPOBATH MOHATHUAMMU: MPsAMas MPONOPLHOHAIBHOCTD, JIUHEWHAs QyHKIuS,
KBajJpaTuuHas (QyHKIMS, oOpaTHas MPONOPLUOHAIBHOCTh, Mapadoua,
runep0osia; yMEHUe CTPOUTh rpapuKku GyHKIMM, HCMOJIb30BaTh I'paduKu JUIst
OINpe/ieNeHUs] CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JUIsl pelIeHUs 3anad u3
Npyrux y4eOHBIX NPEIMETOB W PpEAIbHOW JKU3HU; YMEHHE BBIPAXKATh

(hopMynaMu 3aBUCUMOCTH MEXKITY

'YMeHue onepupoBath MOHATUSAMU: MOCIENOBATEILHOCT, apupMeTHIecKas 1
reoMeTpruecKas MIPOrpeccuu; YMEHHE UCII0JIb30BAaTh CBOICTBA]
nocieoBaTeabHOCTeH, (POPMYIIbl CyMMBI U O0ILIETr0 YieHa NPy pelIeHnH 3a/1aY,

B TOM YMCJIC 3a1a4 U3 IPYIrux yLIe6HBIX npeaAMETOB U peanLHoﬁ KHU3HHU

'YMeHue peulaTh 3aaa4u Pa3HbIX THUIIOB (B TOM YHCJIC Ha IMPOLCHTBI, JOJIN U
qaCTu, ABHKXCHHUC, pa60Ty, HOCHY TOBApOB U CTOHUMOCTb IOKYIIOK M YCJIYT,
HaJIOTH, 3aJa4U U3 obnactu YIIpaBJICHUSA JINYHBIMUA U ceMeHHBIMU (1)I/IHchaMI/I);
YMCHHUC COCTAaBJISITb BBIPAKCHHSA, YPABHCHUS, HCPABCHCTBA W CHUCTEMBbI IIO
YCJIOBUIO 3aJadd, HUCCICAOBATb IIOJIYYCHHOC pPCHICHHE W OLCHHUBATH

HpaBI[OHOI[O6HOCTB MOJIYYCHHBIX pPE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATUAMM: (Urypa, TOUKa, OTPE3OK, MpsMas, Iy,
JlOMaHasi, yroj, MHOTOYTOJIbHUK, TpPEYrojbHUK, paBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJIbHUKH, MPSIMOYTOJIbHBIA TPEyroJIbHUK, MeAuaHa,

6I/ICCCKTpI/IC€l M BBICOTA TPCYr'OJIbHUKA, ‘-ICTBIpéXYI‘OJ'IBHI/IK, ImapaJiiejorpamMmm,
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poMO, MPSIMOYTOJIBHUK, KBAJpaT, TPAIEIHsl; OKPY>KHOCTb, KPYT, KacaTelbHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTYypaMu; YMEHHUE PEIIaTh 337a4H, B TOM
4KCJIe U3 TIOBCEIHEBHOM U3HU, HA HAX0X/IEHUE T€OMETPUUECKUX BEJIMYUH C

NPUMEHEHHEM M3yYeHHBIX CBOUCTB QUTYp U (HaKTOB

10

YMeHue ~ omepupoBaTh  MOHATHUSMH: PaBEHCTBO  (UTYp, PaBEHCTBO
TPCYIrOJIbHUKOB, MapaJUICIbHOCTh MW MNCPIHCHIAUKYIIAPHOCTL MPAMBIX, YIrOJ
MEeXAy NpPSIMBIMU, NMEPIEHIUKYISAP, HAKIOHHAs, MpPOeKus, nojgodue duryp,
HOI[O6HBIG TPCYrOJIbHUKH, CHUMMCTPHA OTHOCUTCIBHO TOYKH U HpHMOﬁ; YMCHHC
pacrno3HaBaTh PaBEHCTBO, CUMMETPHUIO U Mojo0ue (Guryp, napaiiesibHOCTh U

[EPIEHIUKYISIPHOCTD MPSAMBIX B OKPYKaOLIEM MHApE

11

YMeHue onepupoBaTh NOHATUAMU: JJIMHA, PACCTOSIHUE, YroJl (BEJIMYMHA YA,
CHUHYC U KOCHUHYC yIJjla TPeyroJibHUKa), IUIONIa/lb; YMEHHUE OL[EHUBATh pa3Mephl
MPEAMETOB U OOBEKTOB B OKPY)KAIOIIEM MHUPE; YMEHHE MPUMEHSTH (OPMYITBI
repuMeTpa M IJIOMAA MHOTOYTOJIBHUKOB, JJIMHBI OKPY)KHOCTH U TUIOIIAIU
Kpyra, oObema MpSMOYTOJbHOTO Mapajulesienunena; yMEHHE MPUMEHSTh
MPU3HAKU PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
TeopeMy Iludaropa, TPUrOHOMETPUUECKHE COOTHOLICHUS MJSI BBIYUCIICHUS

JUTUH, PACCTOSIHUH, TUIOIAIeH

12

YMenue n300paxars miockue GUrypsl 1 ©X KOMOMHALIUU, TPOCTPAHCTBEHHBIE
(Gurypsl OT pykH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX

CPEACTB 110 TEKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHUIO

13

'YMeHue OIICpHUPOBATh MOHATUAMU: TMPAMOYIrOJIbHAA CHUCTEMA KOOPAUHAT;
KOOpAUHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB, NPOU3ZBCACHUC BCKTOPA HA|
YUCIIO, CKAIAPHOC MMPOU3BCACHUC BECKTOPOB; YMCHHUC HCIIOJIB30BATh BEKTOPHI U
KOOPAUHATBI JJIA IIPCACTABJIICHUA JAaHHBIX W PCHICHUA 3ada4, B TOM YHUCIIC U3

NpYrux y4eOHBIX MPEIMETOB U PEeAbHOM KU3HU

14

'YMeHue ONICpUpOBaATh TMOHATUAMMU: CTOJIOMKOBEIC H KpYroBbI€C OUarpaMmbl,
Ta6J'II/II_ILI, cpeaHee apI/I(l)MeTI/I‘-IeCKOC, MEaraHa, HanOOJIbIIee U HAaUMEHBIIIEE
SHAYCHHUA, pasMax YUCIOBOI'O Ha60pa; YMCHHUC U3BJICKATb, UHTCPIPCTUPOBATH
144 HpeO6pa3OBLIBaTB I/IH(I)OpMaI_II/IIO, MMPEACTAaBJICHHYHO B Ta6J'II/IL[aX U HAQa

JuarpaMmmax, OTpaxxarouryro CBOMCTBa U XapaKTCPpUCTUKHU PCAJILHBIX TPOLCCCOB
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148 HBHGHHfI; YMCHHC pPACIIO3HaBaTh UM3MCHYHMBBLIC BCIIMYUHBI B OKPYKAKOIICM

MUpe

15

YMeHue omnepupoBaTh  MOHATHSMHU:  CIYYaHBIM  ONBIT  (CIIydaHBIN
PKCIIEPUMEHT), 3JIEMEHTApPHOE COOBITHE (DJIEMEHTApHBI MCXOJM) CIIy4ailiHOTO
OTIBITA, CIYy9ailHOE COOBITHE, BEPOSATHOCTh COOBITHS, YMCHHE HaXOIHTh
BEPOSITHOCTH ~ CIy4aWHBIX COOBITUA B ONBITaX C PaBHOBO3MO>KHBIMU
PIEMEHTApHBIMH ~ COOBITUSIMM;  YMEHHE  pelarh  3aJadud  METOJO0M
OpraHM30BaHHOTIO Iepedopa M C HCIOJb30BAHMEM IIPaBHJIa YMHOXKECHMS,
YMEHUE OIEHUBATH BEPOSTHOCTH PEAbHBIX COOBITUM U SIBJICHHM, MOHUMAThH
[POJIb TPAKTUYECKU JIOCTOBEPHBIX U MAIIOBEPOSITHBIX COOBITUN B OKPYXKAIOIIEM
MHpPE U B KU3HU; 3HAKOMCTBO C TIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO

C 3aKOHOM OOJIBIIMX YHCEI U €ETO POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHne BBIOMpaTh TOAXOMSIIMA H3y4EeHHBIH METOJ /Ui PEIICHUS 3aJayH,
[PUBOJIUTH TPUMEPHI MATEMAaTHYECKNX 3aKOHOMEPHOCTEHN B IPUPOJE U KU3HH,
pacro3HaBaTh MPOSBICHHE 3aKOHOB MaTEMAaTUKH B HMCKYCCTBE, OIHUCHIBATH
OTJEJbHBIC BBIJAIONIMECS PE3YNbTaThl, IOJYYCHHBIE B XOJ€ pPa3BUTHUS
MaTEeMaTUKU KaK HAyKH, MPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPBITUM U KX

ABTOPOB B OTEUYECTBEHHOW M BCEMUPHOU UCTOPUHU

IlepeyeHb 3J1IeMEHTOB co/lepKaHusi, poBepsieMbIx HA OI'D Mo maTemaTuke

Kon [IpoBepsieMblIii 3JICMEHT COICPIKAHUS
1 Yucna U BBIUUCICHUS
1.1 HatypanbHbie u nenbie uncina. [Ipu3Haku JeTMMOCTH LENbIX YHACEI
1.2 OOBIKHOBEHHbIE W JIECATUYHBIE JPOOH, TPOIEHTH, OECKOHEYHbIE
NepPUOINIECKHUEe TPOOH
1.3 Panmonanbubie ymcna. ApudMeTHdyeckue Omepaluud C palroHATbHBIMU
quciIaMy
1.4 JeiicTBuTenpHble yucna. ApudmMeTnyeckue omnepanuu ¢ ACHCTBUTEIbHBIMU
quciIaMy
1.5 [TpubnmkEHHPIE BBIUMCICHUS, MPABUIA OKPYIJICHUS, MPUKUIKA U OICHKA
pe3ynbTaTa BEIUMCICHUNA
5 AnrebpandecKue BhIPAKECHHS
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2.1

BbykBeHHbIE BbIpaXKEHUSI (BBIPAKEHUS C IEPEMEHHBIMU )

2.2 Crenenb ¢ menbiM nokaszatesieM. CTeneHb ¢ paluOHAIbHBIM MOKa3aTeeM.
CBoiicTBa CTENEHU
2.3 MHorouseHsbI
24 Anrebpandeckasi 1poOb
25 ApupmeTnueckuii  KOpeHb  HaTypaldbHOW  crenenu.  JleiictBus ¢
apu(METHYECKIMH KOPHIMHU HATypaJIbHOU CTETICHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Hensle u apoGHO-panMoHanbHble ypaBHEHUs. CHCTEMBl U COBOKYIHOCTH
YpaBHEHU U
3.2 Henbie 1 apoOHO-panoHaNbHBIE HEepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 UYmcnoBble MOCIe10BaTeIbHOCTH
4.1 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJJaHMS HOCIEA0BATEILHOCTEN
4.2 ApubdmMernueckas W reoMeTpuueckas mnporpeccuu. Dopmyna CIIOKHBIX
MIPOLIEHTOB
5 OyHKIIUA
5.1. OyHkIUsA, cnocoObl 3amanus GyHkumu. ['padux  yHkmuu. OoOmacth
OTpeeNieHuss W MHOXKECTBO 3HaueHui Qynkuuu. Hymm QyHkumm.
[IpomexyTku 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIHH.
Maxkcumymbl 1 MUHUMYMBI QyHKIIUU. Hanbombiiee 1 HauMeHblIIee 3HaUeHHe
(YHKIIMH HAa IPOMEKYTKE
6 Koopaunats! Ha mpsAMOil U TIIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexkapTOBbI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBa
7.2 Tpeyronpauk
7.3 MHOTroyroJasHUKN
7.4 OKpyXHOCTb U KpyT
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7.5

I/I3MepeHI/Ie TrCOMCTPHUYCCKUX BCIIMYUH

7.6 BexTops! Ha IIOCKOCTH

8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl

un .

1 CJIA M BbIMUCTEHNA 18 1 bubmmoreka [JOK
PanmonansHbIe ynciia (IOBTOPEHNE)
OVYHKINHU. K

2 YHKI OOPAUHATH | 20 1 Bubmorexa LIOK
rpaduxu. DyHKIIIH
AJITEBPAMYECKUWE BBIPAXXEHUM L.

3 9 bubnmorexa [JOK
BripaxkeHus ¢ mepeMeHHBIMA
YPABHEHUSA 1 CUCTEMBI

4 o 14 1 bub OK
VPABHEHUIA. Jlnsciinbie ypaBHeHHs nomotexa 11

5 UNCJIA U BBIYUCJIIEHUA. Crenens ¢ 10 BuGmorexa LIOK
HaTypaJIbHbIM MOKa3aTesieM
AJITEBPANYECKUE BBIPAXKEHU A.

6 27 1 bu6mmoreka [JOK
MHoOrouneHsl
AJITEBPANYECKUE BBIPAXKEHUA.

7 . 20 1 bu6mmoreka [JOK
DopMmyIbl COKpPAIIEHHOTO YMHOKEHUS
UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 10 bubmuoreka [JOK
OVYHKIUWU. Jluneiinas ¢pyHKuus 16 1 bubnuoreka [JOK
YPABHEHUSA 1 CUCTEMBI

10 YPABHEHMUM. Cucremsl THHEHHBIX 17 1 bu6mmoreka [JOK
YpaBHEHUH
I1

11 OBTOPEHIE, 0606meHIfe’ 9 1 bubnuoreka IIOK
cUCTeMaTH3aIls 3HAaHUH
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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8 KJIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
PABHEHNA 1 HEPABEHCTBA.

1 Y ¢ 20 1 bubmmoreka [{OK
HepasencrBa
UNCJIA U BBIUUCJIEHUS. K i

2 1 1 BA/IpATHEIH 17 1 BuGnnorexa [IOK
KOpEHb

3 YPABHEHUA N1 HEPABEHCTBA. 17 1 BuGmorexa LIOK
KBagparHsle ypaBHEHUS

4 AJITEBPAMYECKUE BbIPAXKEHI . 17 1 BuGmorexa LIOK
Jpo6HO-panioHaNbHbIE BHIPAKEHUS
YPABHEHUA 1 HEPABEHCTBA.

5 19 1 bu6mmoreka [IOK
Jpo6HO-panioHalbHbIE YpaBHEHUS

6 OYHKIMU 15 1 bu6mmoreka [IOK
AJI'EBPANYECKUE BbIPAKEHI .

7 14 bu6mmoreka [JOK
Crenenu

8 UUCJIA Y1 BBIYUCJIEHMA. JlenumocTh 7 1 bu6mmoreka [JOK
I1 606

9 OBTOPCHHE, 0DO meHI:Ie’ 10 1 bubmmorexa [JOK
cucTeMaTtu3anus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0
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9 KJIACC

KoaunuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoasubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 OYHKINN 25 1 bubnuorexa [JOK
PABHEHUMA N HEPABEHCTBA.
2 Y ¢ 15 1 bubmmoreka [{OK
KBagparHbie HepaBeHCTBA
YPABHEHUA N1 HEPABEHCTBA.
3 25 1 bubnmorexa [JOK
VYpaBHEHMsI, HEPAaBEHCTBA U UX CUCTEMBI
UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU
4 11 [IPOTPECCIA 25 1 bu6moreka [IOK
AJITEBPANYECKUE BBIPAXKEHU A.
5 12 1 bu6mmoreka [IOK
CreneHs ¢ paluoHAIBLHBIM [TOKa3aTeIeM
5 HOBTOPGHI/IG, 0000111eHe, CUCTEMATHU3ALUS 34 1 BuGmorexa LIOK
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoandecTBO 9acoB 1 3 b
aTa JIEKTPOHHBIE I (POBLIE
Ne n/m Tema ypoka KonTpoabHubie P P
Beero H3yUYeHus o0pa3oBaTe/ibHbIE pecypchl
padoTsI

1 [ToBTOpenue. PaninonanbHble yncia 1 bubnuorexa [JOK
IToBTOpenue. CpaBHeHHE,

2 P P 1 bubmmoreka [{OK
YIOPSAI0YNBAHUE PAITMOHATBLHBIX YHACEI
IToBTOpenue. ApudmMeTnaeckre

3 . P puc 1 bubmuoreka [JOK
JCUCTBUS C pallMOHATBHBIMU YHACTAMH.
IToBTOpenue. UncnaoBas npsmas.

4 p P 1 BuGnuorexa [IOK
Koopnunatsl TOUKH.

5 [ToBTOpenue. Moynp ymca. 1 bubnuorexa [JOK
IToBTOopenwue. IIponeHTrI, 3aNKCh

6 P pot 1 bu6moreka [IOK
MPOIICHTOB B BUJIE APOOH
ITosTOpenue. IIpoueHTHl, 3aKUCh APOOH B

7 P pot P 1 bu6mmoreka [JOK
BH/JIC MTPOIICHTOB.
IloBTOpenue. HaxoxaeHue umcia ot

8 P s 1 bu6mmoreka [JOK
MIPOIICHTORB
IToBTopenue. HaxoxkaeHue yuca mo ero

9 P A 1 bubmuoreka [JOK
MpOIICHTaM
[ToBTOpenue. HaxoxaeHue CKOJIBKO OJTHO

10 YHUCJIO COCTABJISET OT JAPYroro B 1 bu6mmoreka [JOK
MPOLIEHTAX.
[ToBTopenue. Tpu OCHOBHBIC 3a1aUM HA

11 P P A 1 bubmuoreka [JOK
MIPOLICHTHI
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IToBTOpenue. Pemenne TeKCTOBBIX 3a1a4

12 bubnuoreka [IOK
apu(METHYECKIM CIIOCOO0M
IToBTOpenue. Pemenue 3agad us

13 p = bu6mmoreka [IOK
peaIbHOM TIPAKTHKHU HA YacTH, Ha IPOOH.
IToBTOpenue. Pemenue 3agaqd us

14 pet Bu6miorexa [[OK
peaTbHOM KU3HU HA TIPOIICHTHI.
[ToBTOopenue. Pemenne 3anay u3

15 peanbHOM )KU3HU HA OTHOLLICHUS U bu6mmoreka [{OK
MIPOTTOPITHH
TTosTOpenue. PeannbHEIE 3aBUCUMOCTH;

16 P ’ bubmuorexa IIOK
pereHue 3a1a4 Ha IBIKECHHE, padoTy.
TlosTOpenue. PeannHbIe 3aBUCUMOCTH,

17 P : Bu6morexa LIOK
pereHue 3a1a4 Ha MOKYIKH, HAJIOTH.
KontpoabHas padorta mo Teme

18 " P P " bu6anoreka LIOK

Panmonanpunie yncia

19 KoopaunatHas npsimast bubnuorexa [JOK

20 UucnoBbie TPOMEKYTKH. bu6moreka [IOK
YucnoBble MPOMEXYTKHU. 3allUCh HA

21 bu6mmoreka [JOK
anreOpanveckoMm s3bIKE.
YucaoBble IPOMEXKYTKA. 3alliCh Ha

22 P vt bu6mmoreka [JOK
T€OMETPHYECKOM SI3bIKE.
Paccrostnne Mexay AByMs TOUYKaMU

23 N Y YM bu6mmoreka [JOK
KOOPJAMHATHOM MPSMOI
MOHATHE KOOPAUHATHON IIIOCKOCTH.

24 P bubmuoreka [JOK

HpﬂMOYFOJ'ILHaSI CUCTCMA KOOpAHUHAT.
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[IpssMoyronpHas cucteMa KOOpAHHAT.

25 Abcuucca 1 opaMHATa TOYKU HA 1 bubnuorexa [IOK
KOOPJMHATHOM MJIOCKOCTH

26 [Tpumeps! rpaduKoB, 3aJaHHBIX 1 BuGmorexa LK
bopmynamu

97 Urenue rpa(bI:IKOB peasIbHBIX 1 Butnorexa [OK
3aBHCUMOCTEH

08 OyHKIIMOHATBHBIE 3aBUCUMOCTH MEX]LY 1 BuGmiorexa LIOK
BEITUIMHAMHA

29 [Tonsarue Qpyukmmm. 1 bubnuorexa [JOK
[lonsitne pynkunu. OyHKIUSA KaKk

30 MaTeMaTH4ecKast MOJICTb PEaTbHOTO 1 bubnmoreka [JOK
mporiecca

31 [TonsTHEe MakcuMyMa 1 MI/IHI/IMyMavHa 1 BuGmorexa LIOK
MpUMepax pealbHbIX 3aBUCUMOCTEH.

39 [TonsiTHe Bo3pacTaHus u y6I>IBaHI/I$Iu Ha 1 BuGmnorexa LIOK
MpUMepax pealibHbIX 3aBUCUMOCTEN

33 O6uactpb onpenesneHust GyHKITUH 1 bubmuoreka [JOK

34 O6uactb 3HaYeHUS (QYHKITUN 1 bubnuoreka [JOK

35 Crioco0nI 3aganus GyHKITUN 1 bu6mmoreka [JOK

36 I'paduk pynkun 1 bubnunoreka [JOK

37 [IpumeHeHne NOHATHM, CBOMCTB 1 BuGnorexa LIOK
(GYHKIMY PU PELIeHUN 33134

38 'I'<0HTpOJ'ILHaH pabota 1o Teme ) 1 BuGmmorexa [OK

Koopnaunats! u rpadpuku. OyHKINUN
39 BripaskeHue ¢ nepeMeHHbIMU. 1 bubnuorexa [IOK
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BripaskeHue ¢ nepeMeHHbIMU. 3HaYEHUE

40 bubnuoreka [IOK
BBIPKEHUS C TIEPEMEHHBIMU
3HadYeHne YHUCII0BOI0 U aJreOpanuyecKkoro

41 ! P Bu6miorexa [[OK
BBIPKEHUI

OIIYCTHUMBIE U HENOIIYCTUMBIE 3HAUCHUS

42 flony 4 BuGmiorexa [IOK
MIePEMEHHBIX
IIpencraBneHne 3aBUCUMOCTH MK

43 P Y bubnuorexa [JOK
BEITUYMHAMH B BHJIE (OPMYJTBI
Haxosxnenune 3HaueHUil BRIpa)KEHUS C

44 P Bu6miorexa [[OK
MIEPEMECHHBIMU TIPH PEIICHUH 3a/1a9

45 Brruucnenus mo ¢popmynam bu6mmoreka [IOK
[TpuMeHeHre BEIYHCICHUS 110 hopMyIam

46 bu6moreka [IOK
TIPH PEIICHUH 33]1a9
Brruncaenue mo dopmyiam npu

47 Popwy P bu6moreka [IOK
peIIeHNH peasbHBIX 3a7a4
VYpaBHeHME ¢ OTHOU IEPEMEHHOM.

48 p P bu6moreka [IOK
Kopens ypaBHeHUst
CBolicTBa ypaBHEHUN C OJIHOU

49 N bu6mmoreka [JOK
MepeMeHHO N
ANTOpUTM pelleHnus ypaBHEHUS C OJHOHU

50 p IZ P bu6mmoreka [JOK
MepeMeHHO N
IIpuMmenenne anropuTMa pelIeHus

51 p 13 p . bu6mmoreka [JOK
yYpaBHEHUS C OJTHOM MEepEMEHHOM.

52 PaBHOCUIIBHOCTD YpaBHEHMI bubnuorexa [IOK
VYpaBHEHUE KaK MaTEMaTHYECKAsT MOJEIb

53 P bubmuoreka [JOK

peanLHoﬁ CUTyallun
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CocraBjeHHE MaTEMAaTHUYCCKAOH MOACIN

54 N bubnuoreka [IOK
peaIbHOM CUTyaluu

95 YHucno kopHEW TMHEMHOTO ypaBHEHHUS bubnuorexa [JOK
Ornpeenenue yucia KOpHEH JIMHEHMHOTO

56 P P bubmmoreka [JOK
ypaBHEHUS
Pemenue TeKCTOBBIX 33719 ¢ TTIOMOIIHIO

57 = N bubmmoreka [{OK
JUHEHHBIX YpaBHCHUN
CocraBiieHHe U pelieHne

58 MaTeMaTHYE€CKON MOJEIH IIPH PEILICHUN bubnuotexa [JOK
TEKCTOBBIX 33124
Jlu"eliHoe ypaBHEHHE, COEp KaIlee 3HAK

59 P ’ P Bubmuoreka [IOK
MOTYJIS
ANTOPUTM peNIEeHUs JIMHEHHOTO

60 P P bu6moreka [IOK
YpaBHEHHUS, COJIeprKallee 3HaK MOIYJIIs
KonTtponpHas padoTa o remam

61 "BeipaxeHnus ¢ nepeMeHHbIMU", bubnuorexa [JOK
"JIuneitnple ypaBHEHUS"

62 CrerneHp ¢ HATYpaJIbHBIM ITOKa3aTEIeM bubmuoreka [JOK

63 Ta0uia OCHOBHBIX CTEIIEHEN bu6mmoreka [JOK
CBolicTBa CTEIEHH C HATYypaJIbHbIM

64 P bu6mmoreka [JOK
roKasaresjemM
YMHOKEHUE U JIeJICHHE CTENeHel ¢

65 bubmuoreka [JOK
OJINHAKOBBIMHU OCHOBAHHSIMH

66 Bo3BeneHue creneHu B cTENEHb bu6mmoreka [JOK
YMHOKEHHUE U JIeJICHHEe CTENeHe ¢

67 bu6mmoreka [JOK
OJINHAKOBBIMH MOKa3aTesIMHU.

68 CreneHs ¢ HyJIEBBIM IIOKA3aTENIEM. bubnuorexa [IOK
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IIpuMeHeHnEe CBOWCTB CTEIIEHHU C

69 HaTypaJbHBIM MMOKa3aTeJIeM MpU bubnuorexa [JOK
BBIYHCIICHUSX.
3amnuck 4Kcia B IeCATHIHON

70 . bu6mmoreka [IOK
MMO3UIMOHHON CHCTEME CUUCIICHHS
AJITOPUTM 3aIIMCH YUCJIA B IECITUIHOMN

71 UM 3at Bubmmorexa [IOK
MMO3UIMOHHON CHCTEME CUUCIICHHS
Onnounensl. CTaHIAPTHBINA BUT

72 oxHowieHa. CTereHb OJHOYJICHA. bubmmoreka [{OK
Koaddunment ogHouneHa.
Onuousensl. Cl0)KeHNUE U BEIYNTAHNE

73 bubnuorexa [JOK
OJTHOYJICHOB.

74 VYMHOKEHNE 0THOYJICHOB. bu6moreka [IOK
Bo3Beaenne ogHOWICHA B HATYpAIbH

75 P o bu6moreka [IOK
CTCIICHbD.
[Ipumenenue oneparii yMHOXKEHUS U
BO3BEJICHUS OJHOWICHOB B HATYPAJIbH

76 M3 o bu6mmoreka [JOK
CTENEeHb MPHU MPeoOpa3oBaHUU
BBIPAKCHUH.

77 Jlenenue oTHOYICHA HA OJHOYJICH. bu6mmoreka [JOK
MHorouseHbsl. MHOTOWICH CTaHIapTHOTO

78 Buga. CteneHb MHOrouwiIeHa. Buasl bu6mmoreka [JOK
MHOTOYJICHOB.
MHOro4JICHBI. IPUBEACHUE I10100HBIX

79 P bubmuoreka [JOK
OJHOYJICHOB B MHOT'OYJICH.

80 CnoXeHue U BRIYUTAaHHE MHOTOYJICHOB bu6mmoreka [JOK
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CnosxeHue ¥ BRIYMTAaHHE MHOTOYJICHOB.

81 1 bub6mmoreka [{OK
B3aumMHO€ yHHUYTOKEHHE MHOTOUYJICHOB.
CrnosxeHre ¥ BEIMUTAHHE MHOTOYJICHOB.

82 1 bubnuorexa [JOK
AnreOpandeckasi CcyMMa MHOTOYICHOB.
YMHOKEHHUE U JISTICHHEe MHOTOYJICHOB.

83 1 bubmmoreka [JOK
YMHOKEHHE MHOTOYJICHA HA OJTHOYJICH.
ANTOPUTM YMHOXEHHS MHOTOWICHA Ha

84 P s 1 bubnuotexa [JOK
OJTHOYJICH.

85 YMHOKEHME MHOTOWIEHAa HA MHOTOWICH 1 bubnuotexa [JOK
ANTOPUTM YMHOXCSHHS MHOTOWICHA Ha

86 P e 1 bubnmoreka [JOK
MHOTOYJICH.
[IpeoOpa3oBaHue 11E710T0 BEIPAXKEHUS B

87 peoop P 1 bu6moreka [IOK
MHOTOWICH
[IpumeneHnne anropuTMOB MpH

88 peoOpa3oBaHUM IIEJIOTO BBIPAKCHUS B 1 bubnuorexa [JOK
MHOTOYJIEH
[IpumeHeHue cI0XKeHUs, BHIYUTAHUS,

HO>XEHHSI MHOTOYJICHOB NPU

89 ™ P 1 bu6mmoreka [IOK
peoOpa30BaHMHU LIEJIOr0 BBIPAKEHUS B
MHOTOYJIEH.

90 KopHu MHOTOUICHA 1 bubnunoreka [JOK

91 Kopuu mHOTOuneHa. [ToauHOMBI. 1 bubnuoreka [JOK

92 Toxnmectso. 1 bu6mmoreka [JOK

93 ToX1eCTBEHHO PaBHBIE BBIPAYKEHUSI. 1 bubnuoreka [JOK
MeTo1bI TOXKIECTBEHHBIX

94 1 bu6mmoreka [JOK

peoOpa30BaHU BBIPAKEHHMA
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ToxnecTBeHHBIE TPe0Opa3oBaHUs

95 N bu6moreka [JOK
anreOpanyeckuX BhIPAKEHHH
ToxnectBo. ToXKIECTBEHHBIE

96 peoOpa3oBaHMsl ANTeOpPANIECKUX bubmmoreka [JOK
BBIPAXKCHUIN

97 Jloka3atenbCTBO TOXKAECTB bubnuorexa [JOK
KonTtponsHas pabora no temam

98 "CTeneHs ¢ HaTypaJIbHBIM TOKa3zareneM", bubnuotexa [JOK
"MHorousneHsr"
DopMyITBl COKPAIIEHHOTO YMHOKEHUS.

99 KBagpar cymmbl 1 KBagipaT pa3HOCTH bubnuotexa [JOK
JIBYX BBIPAXECHUN

100 Kanmpar CyMMI)IUI/I KBaJIpaT pa3HOCTH BuGmiorexa [IOK
JBYX BBIPaXKEHHII.

101 KBaapar cymMMbI HECKOTBKHUX BBIPOKECHUM bubnuorexa [JOK

102 Ky6 CYMMI)E 1 KyO pa3HOCTH JIBYX BuGmnorexa LIOK
BBIpaKEHUI
[Ipumenenue GpopmyIl COKpalIeHHOTO

103 YMHOKEHUS TIPH MPeoOpa3oBaHUHU bubnuorexa [JOK
anreOpanvdeckKrX BHIPAKEHUSX.

104 Pa3HocTh KBasipaTOB ABYX BBIPAKEHUM bu6mmoreka [JOK

105 HpOI/ISBeI[ej{I/Ie Pa3HOCTU U CYMMBI JIBYX BuGmorexa OK
BBIPAKEHUI
[Tpumenenne GopmyI COKpaIeHHOTO

106 YMHOKEHUS IpU NpeoOpazoBaHUN bubnuoreka [IOK

BBIpaXKCHUM.
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CyMMa 1 pa3HOCTBh KyOOB IBYX

107 . bubnuoreka [IOK
BBIPKEHUI
TlonHBIN ¥ HENTOIHEBIN KBAaAPAaT CYMMBI

108 patT CyM bubmmoreka [JOK
(pa3HocTH)
DopMyIIBl COKPAIIEHHOTO YMHOKCHHUS

109 MIPU YIIPOIICHUH U BBIUYMCICHUSIX bubnuorexa [JOK
BBIPAKECHUI
PaznioxeHre MHOTOYJICHA HA MHOXKHUTEITH.

110 bubmmoreka [{OK
MeTtompl.
BerHecenue 001ero MHOKHUTEIS 3a

111 bu6moreka [IOK
CKOOKH
ANTOpuTM OTBICKAHUSA OOIIIETO

112 P Bu6miorexa [JOK
MHOKHTEJISI HECKOJIBKAX OJTHOYICHOB
Pa3znoxeHne Ha MHOKHUTEN C TTIOMOIIIBIO

113 bu6moreka [IOK
(hopMysT COKpaIIeHHOTO YMHOXKEHUSI.
[IpousBeneHne pasHOCTH CyMMBI IBYX

114 BBIPAKEHUI U pa3HOCTh KyOOB IBYX bubnuorexa [JOK
BBIPAKCHUH.

115 MeTton rpynnmupoBKU bubnuorexa [JOK
[IpuMeHeHne pa3InYHBIX METOJI0B

116 P P bu6mmoreka [JOK
Pa3lIoKEHUSI MHOTOWICHA Ha MHOKHUTEIIH

117 PaznoxxeHune MHOro4wieHa Ha MHOKUTEIIN bubmuoreka [JOK
KonTtponbHas padoTa o teme

118 " P P " bubnunorexa [IOK

@opMyIbl COKPAIIEHHOTO YMHOKEHUS

119 JlemuMOoCTh 1eNbIX YUCe. bubmuoreka [JOK
Jemumocts nenbix uncen. CBoMcTBa

120 bubmuoreka [JOK

JACITUMOCTHU
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[Ipoctele 1 cocTtaBHbie uncna. YETHbIE U

121 . bubnuoreka [IOK
HEYETHBIE Yncia

122 [Ipusnaku nenumoctu Ha 2, Ha 5, Ha 10, Butorexa LOK
Ha3uHA9

123 [Ipusnaku nenumoctu Ha 4, Ha 6, Ha 8, Butmorexa LOK
Ha 11 u Ha 25
[Tpu3Haku neIMMOCTH CYMMBI U

124 MIPOU3BEACHHUS LENbIX YUCEI TPU bubnuorexa [JOK
pelICHUH 3a]1a9

125 HauOonpmmii 0Ommi 1eIuTenb U BuGmorexa LIOK
HauMeEHBIIIee 00Iee KPaTHOE IBYX YHCEIT

126 B3aumHo npocteie yncia bubnuoreka [JOK

127 Anroput™m EBknupa. Jlenenue ¢ BuGmorexa LIOK
OCTaTKOM

128 CpaBHeHUS LENbIX YUCEI 10 MOYIIO BuGmnorexa LIOK
HaTypaJIbHOTO YHcia

129 [Tonsatue nuneriHo# GyHkuu. JInHeitHOE BuGnorexa LIOK
ypaBHEHUE C IBYMS IEPEMEHHBIMH.
Tnsci

130 MHCHHAS QYHKUHS C ABYMA bubmuoreka [JOK
MIepEeMEHHBIMU
Jluneitnas gynkus. HezaBucumas

131 nepeMeHHas (apryMeHT). 3aBucumMas bubnuoreka [JOK
nepeMeHHas ((QyHKIIHS)

132 I'paduk nuHeitHON GyHKIMH bubnunoreka [JOK

133 ANroput™ noctpoeHus rpaduka BuGmmorexa [OK

JTUHEWHOU QyHKIUU
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Haxoxneaue HauboIbIIEro U

134 HauMMEHBIIIErO 3HAUYCHUS JIMTHEUHBIX bubmmoreka [{OK
byHKIII
B N

135 o3pacTaHue M yObIBaHUE JINHEHHON BuGmiorexa LIOK
GbyHKITIT

136 I'padux pyHKIMM y = | X | bubnuorexa [JOK

137 I'paduk GyHKIME Y = | X | ¥ ero cBOWCTBA bubnuotexa [JOK

138 [Moctpoenue rpaduka GyHKIHH Y = | X | bubmorexa [IOK
r =|x|. P

139 padux pyniciam y = | x|. Pemenne bubmuoreka [JOK
3azad.

140 Kycouno-3agannasie GyHKIIMHA bubnuorexa [JOK

141 Teopema o Bzanivmmx pacnomzmeﬁmx BuGmorexa LIOK
rpauKoB TUHEHHBIX QPYHKIUH.

142 UteHune KycOuHO-3aJaHHbIX (DYHKIIHIA bubnuorexa [JOK

143 HOCTpoeiHI/Ie KyCOYHO-3a/IaHHBIX BuGmorexa LIOK
byHKINNA

144 KoutponpsHas pa60Tavno TeMaM BuGmorexa [OK
"NenmumocTs", "JIuneinas ¢pyHkus"

145 VYpaBHEeHHE ¢ IBYMS TIEpEMEHHBIMU bubnuoreka [JOK

146 ANTOpUTM pellieHus: ypaBHEHHE C JBYMSI BuGmorexa [OK
MepEeMEHHBIMU

147 I'pacduk nuHeitHOTO ypaBHEHUS C ABYMS BuGmorexa [OK
MIepEeMEHHBIMHU

148 [TocTpoenue rpaduka TMHEHHOTO BuGmmorexa [OK
ypaBHEHUS C ABYMS IEPEMEHHBIMU

149 CucremMbl TUHEHHBIX YPAaBHEHUH C IBYMS BuGmmorexa OK

NEPpECMECHHBIMU

61




150

Pemrenne cucreMsl TMHEMHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMU.

bubnuoreka [IOK

151

I'padmyeckuit METO T pEIICHHSI CHCTEMBI
JIMHEWHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMU

bu6mmoreka [IOK

152

Pemennst cucteMbl TUHENHBIX
YpPaBHEHUH C IByMsI IEPEMEHHBIMU
METOA0M MOJACTAHOBKU

bu6moteka [IOK

153

ANTOPUTM pENIEHUS CUCTEM YPABHEHHI
METOJIOM TOJICTAHOBKH.

bu6moteka [IOK

154

I'padmyeckoe penienne cuctem
YpaBHEHUH C MOMOIIBIO METO1a
IMOJCTAHOBKH

bu6moreka [IOK

155

Pemenue cucteM TMHEMHBIX YpaBHEHH
C IBYMSI IEPEMEHHBIMH METO/I0M
CIIOKEHHS

bu6moreka [IOK

156

AJTOPUTM pENIEHUS] CUCTEM YPAaBHEHU I
METO/IOM alreOpandecKkoro CI0KEeHHsL.

bu6mmoreka [IOK

157

I'padmyeckoe penieHue cuctem
JIMHEHHBIX YPaBHEHUH C IBYMS
MIEPEeMEHHBIMU C TIOMOIIBI0 METO/1a
anreOpanvdeckoro CIOKeHUs

bu6mmoreka [IOK

158

Cucrema 1ByX JIMHENHBIX YPAaBHEHUH C
JBYMs1 IEPEMEHHBIMH KaK MOJENb
peaIbHON CUTyalluH

bubmuoreka [JOK

159

[IpumeHenne pa3aMYHbIX METOI0B
pELIEHNs CUCTEM JINHENHBIX YPAaBHEHUH €
JBYMs IEpEMEHHBIMU

bu6mmoreka [JOK
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IIpuMeHeHne pa3IMYHBIX METO/I0B

peLIeHus] CUCTEM JIMHEHHBIX YPaBHEHUH C

160 bubmmoreka [JOK
JBYMSI TIEPEMEHHBIMH TIPH PEIIICHUN
TEKCTOBBIX 337124
KonTponsHas padora o Teme "Crucremsr

161 . o bubmuorexa [IOK
JTUHEHHBIX YpaBHCHUN
[ToBTOpenue u o6odeHne. Boipaxkenus

162 P P Bubmmorexa [IOK
C TIepEMEHHBIMH
[ToBTOpenue u 06o6menue. Ctenens ¢

163 P bubmmorexa [JOK
HaTypaJIbHBIM TIOKa3aTeJieM
[ToBTOpenue u o6o6menne. OqHOUTIECHBI
Y MHOTOWICHBI. TOX/IeCTBEHHBIC

164 bubnuotexa [JOK
npeoOpa3oBaHus ANre0pandecKux
BBIPAKECHUHN
TToBTOpenue u 0000menue. PopmMyIbl

165 p" PMY. bu6moreka [IOK
COKpAIIEHHOTO YMHOKEHHS
IToBTOpenue u 0006menne. Koopauuarsl

166 P P bu6mmoreka [JOK
U rpaduKH.
IToBTOpenue u 0000menue. JInaeinas

167 P . 5 bu6mmoreka [JOK
GbyHKIUS ¥ €€ CBOWCTBA
[ToBTOpenue u o6o6menne. Cucremsl

168 JIMHENHBIX YPaBHEHUH C ABYMS bubnuorexa [IOK
nepeMEHHBIMHU

169 HroroBas koHTposbHas paboTa bubnunoreka [JOK
IToBTOpenue u o6oOmenue. Pemenne

170 CUCTEM JIMHENHBIX YPAaBHEHUH C ABYMS bubnuoreka [IOK

NEPpECMECHHBIMU
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170
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8 KJIACC

KouunuecTBO YyacoB DJIeKTPOHHbIE
Nem/m | Tema ypoka Kontpoasnble | IIpakTnueckue Aara wHppoBLIe
Bceero H3y4eHHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI pecypest
1 Hucnossle HEpaBEHCTBA 1 bubnuorexa [JOK
2 CBolicTBa YHCIOBBIX HEPABEHCTB 1 bubnnorexa [JOK
3 CBoOiICTBa YHCIIOBBIX HEPABEHCTB 1 bubnuoreka [JOK
4 Jloka3zaTenbCTBO HEPABEHCTB 1 bubmuorexa [JOK
5 HepasenctBo ¢ nepemennoii. Ctporue n 1 BuGmorexa LIOK
HECTPOTHE HEPaBEHCTBA
6 HepasenctBo ¢ nepemennoii. Ctporue n 1 BuGmorexa LIOK
HECTPOTHE HEPABEHCTBA
CrnoxxeHue 1 yMHOKEHUE YHCIIOBBIX
7 HepaBeHCTB. OTleHUBaHUE 3HAYCHUSI 1 bu6mmoreka [IOK
BBIpKCHUS
CrnoxeHue ¥ YMHOXKEHUE YMCIIOBBIX
8 HepaBeHCTB. OIIcHUBaHUE 3HAYCHUS 1 bu6mmoreka [JOK
BBIpKCHUS
[TonsaTHE O pelIeHnn HEPaBEHCTBA C
9 OJIHOM TIepeMeHHO. MHOXEeCTBO 1 bu6mmoreka [JOK
pelieHuii HepaBeHCTBA
[TonsaTHE O peneHnn HEpaBEHCTBA C
10 OJIHOY TIepeMeHHO. MHOXeCTBO 1 bu6mmoreka [JOK
pelIeHnii HepaBeHCTBa
1 PaBHOCHIIBHBIEC HEPABEHCTBA. 1 BuGmmorexa [OK

HepaBeHCTBO-CHeZLCTBI/Ie
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12 UucnoBble TPOMEXYTKU bubmuoreka [IOK
JIunelHOEe HEPABEHCTBO C OJHOU

13 [IEPEMEHHON 1 MHOXECTBO €0 bubnuorexa [JOK
peLeHni
Pemrenuve nmuHeMHBIX HEPABEHCTB C

14 . DeHep Bubnuoreka LIOK
OJIHOU TIEpEMEHHOM
Pemrenve muHeNHEBIX HEPABEHCTB C

15 . DeHep Bubnnoreka [IOK
OJIHOU TIepEMEHHOMN
Pemrenve muHeNHBIX HEPABEHCTB C

16 Ny DeHep Bu6nuorexa [JOK
OJTHOU TIepEMEHHOM
CucreMbl IMHEUHEIX HEPABEHCTB C

17 - THep BuGmmotexa IIOK
OJTHOU TIepEMEHHOM
CucreMbl IMHEUHEIX HEPABEHCTB C

18 . B p bu6mmoreka [IOK
OJIHOU TIepEMEHHOM
Pemrenne TeKCTOBBIX 3a7a4 ¢ MOMOIILIO

19 JIMHEWHBIX HEPABEHCTB C OJTHOM bu6mmoreka [IOK
MepEMEHHO N
KontposabHas padora mo TeMe

20 " P ,I‘) bu6mmoreka [JOK

Hepapencrtpa

21 KBanparueie kopHu bubnuoreka [JOK
Apudmernueckuii KBaapaTHbIA KOPEHD

22 pud N P p bu6mmoreka [JOK
M €ro CBOMCTBA
Apudmetnueckuii KBaapaTHbIA KOPEHD

23 pud N P p bu6mmoreka [JOK
M €ro CBOMCTBA
[TonaTHE HPPALTMOHATIBHOTO YUCIIA.

24 JlelicTBUS ¢ MppallMOHAIBHBIMU bubnuoreka [IOK

qucjiaMu
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CBoJicTBa JEHCTBUMH C

25 bubnmoreka [JOK
WppalMOHAILHBIMY YUCIIAMU

26 CBoiicTBa IEHCTBUM C Butnorexa LOK
WPPalMOHAILHBIMY YUCIIAMU

97 CBoiicTBa IEHCTBUM C Butnorexa LOK
WPPalMOHAILHBIMY YUCIIAMU

28 CpaBHeHME UPPATMOHATBHBIX YHCEIT bubnuorexa [JOK

29 CpaBHeHME UpPATMOHATBHBIX YHCEIT bubnuoreka [JOK
MHO0KecTBO AJeHCTBUTEIBLHBIX UHCE.

30 [IpencraBiaeHus O PACITUPEHUIX bubnmorexa [JOK
YHCIIOBBIX MHOYKECTB
JlommycTrMbIe 3HAYCHHSI IEPEMCHHBIX B

31 BBIPAKECHUSX, COJIECPIKALIUX bubmuorexa [JOK
apudmeTnyecKkue KBaapaTHble KOPHU
JlomycTrMble 3HaYeHHsI IEPEMEHHBIX B

32 BBIPAKEHUSX, COJIEPIKAIINX bubmuorexa [JOK
apudmeTnyecKkue KBaapaTHble KOPHU
ToxnecTBenHble MpeoOpa3zoBaHUs

33 BBIpAKEHUH, COJIEpIKAIINX bu6mmoreka [JOK
apudmeTnyecKkue KBaapaTHble KOPHU
ToxxnecTBeHHbIe MpeoOpa3zoBaHUs

34 BBIPAKEHUH, COACpKAIINX bu6mmoreka [JOK
apudmeTnyeckue KBaJapaTHbIe KOPHU
ToxnecTBeHHbIe TpeoOpa3zoBaHUs

35 BBIPAKEHUH, COAEpKAILNX bubnuoreka [IOK

apupMeTHYeCcKre KBaIpaTHble KOPHU
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36

ToxnecTBeHHBIE TPe0Opa3zoBaHUs
BBIPAXKEHUH, COJIEPKAILAX
apu(pMeTHIECKIe KBaIpaTHbIE KOPHU

bubmuoreka [JOK

37

KonTtposnsHas paboTa o teme
"KBanpaTHblii KOpeHb"

bu6mmorexa [{OK

38

KBagparHoe ypaBHeHHE

bubmmoreka [{OK

39

@opmyia KOpHENW KBaJIpaTHOTO
ypaBHeHus. KoimyecTBo
JIEMCTBUTEIbHBIX KOPHEW KBaJAPATHOTO
YpaBHEHUS

bubmmoreka [{OK

40

Popmyita KOpHENW KBAaIPaTHOTO
ypaBHeHusA. KosmyecTBo
JNENCTBUTEIBHBIX KOPHEN KBAJPAaTHOIO
YPaBHEHHUS

bu6moreka [IOK

41

dopmysia KOpHEN KBaIpaTHOTO
ypaBHeHus. KoanmuectBo
JIEMCTBUTEIbHBIX KOPHEUW KBaJAPATHOTO
ypaBHEHUS

bu6mmoreka [IOK

42

dopmysia KOpHEH KBaJIpaTHOTO
ypaBHeHus. KonnuecTBo
NeCTBUTENBHBIX KOPHEH KBaJIPaTHOTO
ypaBHEHUS

bu6mmoreka [JOK

43

Teopema Buera

bubnuoreka [JOK

44

Teopema Buera

bubmuoreka [JOK

45

VYpaBHeHUs, CBOIUMBIE K JIMHEHHBIM
YPaBHEHUSAM WM K KBaJPAaTHBIM
ypaBHEHUSIM

bu6mmoreka [JOK
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YpaBHEHUS, CBOAUMBIE K JINHEHHBIM

46 YpaBHEHUSIM WM K KBAJPATHBIM bubnmoreka [JOK
ypaBHEHUSM

47 KBagpatHoe ypaBHeHHE C TapaMeTpoM bubmmorexa [{OK
Pemrenue kBagpaTHBEIX YPaBHEHHUH C

48 P P bubmmoreka [{OK
rnapameTpamMmu
Pemrenue kBagpaTHBIX YPaBHEHUH C

49 P P bubnuorexa [JOK
napaMeTpamMmu
Pemrenue kBagpaTHEIX ypaBHEHUU

50 P P ’ bubmumoreka [IOK
COJIepIKAITUX 3HAK MOy
Pemenne kBajpaTHEIX YpaBHEHWI

51 P P . Bu6morexa [IOK
COJIePIKAITUX 3HAK MOy
VYpaBHEeHME KaKk MaTeMaTHYeCKas

52 p . bu6mmoreka [IOK
MO/IENh peaJbHOM CUTYaIluN
Pemrenne TeKCTOBBIX 3a7a4 ¢ MOMOIILIO

53 v bu6mmoreka [IOK
KBaJPaTHBIX YPaBHCHUM
KontpoabHas padora mo Teme

54 " P P " bu6mmnorexa LIOK

KBanparHeie ypaBHEHUS

55 PanvionanbHbIE BRIpaKEHUS bu6mmoreka [JOK
ToxaecTBEHHBIE IIPEOOPA3OBAHUS

56 peobp N bu6mmoreka [JOK
palOHAIBHBIX BBIPAKCHUM
ToxaecTBEHHBIE IIPEOOPA3OBAHUS

57 peodp . bu6mmoreka [JOK
palMOHAIBHBIX BBIPAKCHUM
ToxaecTBEHHBIE IIPEOOPA3OBAHUS

58 peobp . bubmuoreka [JOK
paIMoHaIbHBIX BBIPAKEHUN
ToxkaecTBEHHBIE IPEOOPA3OBAHUS

59 peobp bubmuoreka [JOK

pallnOHAJIbHBIX Bpra)KeHI/Iﬁ
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Anrebpanyeckast 1po0Ob. JlomycTumble

60 3HAYEHMS TIEPEMEHHBIX B JPOOHO- bubnmoreka [JOK
paIMOHATILHBIX BBIPAKCHHSIX
Anrebpandeckast 1po0Ob. JlomycTumele

61 3HAYEHMS TIEPEMEHHBIX B JPOOHO- bubnuorexa [JOK
paIMOHATILHBIX BBIPAKCHHSIX
Anrebpaundeckas n1po0b. [lomycTumeie

62 3HAYEHMS TIEPEMEHHBIX B JPOOHO- bubmmoreka [{OK
paIMOHATILHBIX BRIPAKCHUSIX
OCHOBHO€E CBOMCTBO ajareOpanvyecKkomn

63 P bubmuoreka [JOK
Ipoou
OCHOBHO€E CBOMCTBO ajareOpanvyecKkomn

64 P bu6moreka [IOK
Ipoou
CnoeHne ¥ BEIUNTAHNE

65 N bu6mmoreka [IOK
anreOpandecKux Ipooei
CnoxeHne ¥ BEIUNTaHHUE

66 N bu6mmoreka [IOK
anreOpandecKux Ipooei
VYMHOXXEHHUE U JIeJICHUE

67 . bu6mmoreka [JOK
anreOpandecKux Ipooei
VYMHOXXEHHUE U JIeJICHUE

68 . bu6mmoreka [JOK
anreOpandecKux Ipooei
VYMHOKEHUE U JeJIEHNE

69 . bu6mmoreka [JOK
anreOpanvecKux Ipooei
Bo3Benenue anredpanueckoit 1podu B

70 P P bu6mmoreka [JOK
CTENEHD
KonTtponrHast padota o Teme "/[poOHo-

71 P P Ap bubmuoreka [JOK

palOHaIbHBIE BEIPAKCHUS"
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72

JpoOHO-panroHabHEIE YPaBHEHUS

bubmuoreka [JOK

73

Pemenune npo6HO-pariMOHAIBHBIX
YPaBHEHUH, CBOJIAIINUXCSA K JIMHEHHBIM
YPaBHEHUSAM

bu6mmorexa [{OK

74

Pemenne npoOHO-parimoHAIBHBIX
YPaBHEHUH, CBOJIAIINUXCSA K JIMHEHHBIM
YpaBHEHUSAM

bubmmoreka [{OK

75

Pemenue npoOGHO-paliioHaNbHbIX
YpPaBHEHUH, CBOASIIMXCS K TUHEHHBIM
YPaBHEHUAM

bubmmoreka [{OK

76

Pemenne npoOGHO-paliioHaNbHBIX
YpaBHEHUM, CBOASIIUXCA K KBaJAPAaTHBIM
YpaBHEHUSAM

bu6moreka [IOK

77

Pemenne npoOHO-paniOHATBEHBIX
YpaBHEHUH, CBOIAIIUXCS K KBaJIPATHBIM
YpaBHEHUSIM

bu6mmoreka [IOK

78

Pemenne npoOHO-paiOHATBEHBIX
ypaBHEHUH, CBOSIIMXCS K KBaJIPATHBIM
ypaBHEHUSM

bu6mmoreka [JOK

79

Pemenue npo6GHO-paliioHaNIbHBIX
ypaBHEHUN METOJIOM 3aMEHbI
MepeMEeHHO N

bu6mmoreka [JOK

80

Pemenne npoOGHO-paiioHANbHBIX
YpaBHEHUH METOJ0M 3aMEHBI
IEpEMEHHOMN

bubmuoreka [JOK

81

Pemenue npoOGHO-palioHATBHBIX
YPaBHEHUN METOJIOM 3aMEHbI
IIEpEMEHHOMN

bu6mmoreka [JOK
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Pemenune npo6GHO-pariMOHAIBHBIX

82 ypaBHEHUN METOJI0M 3aMEHBI bubmuoreka [JOK
MEPEMEHHO N
Perrenne TEKCTOBBIX 3a/1a4 C IIOMOIIBIO

83 N bubmuoreka [JOK
JIPOOHO-PANMOHAIBHBIX YpaBHEHUHN
Perrenne TEKCTOBBIX 3a/1a4 C IIOMOIIBIO

84 . bubmmoreka [{OK
TpOOHO-palIMOHATFHBIX YPAaBHEHU I
Perrenne TEKCTOBBIX 3a/1a4 C IIOMOIIBIO

85 N bubmuoreka [JOK
JTPOOHO-PAIIMOHATIEHBIX YPaBHEHUHN
Permrenne TEKCTOBBIX 3a/1a4 ¢ ITIOMOIIBIO

86 . bubnmorexa [JOK
TPOOHO-PaIMOHATFHBIX YPAaBHEHU I
Perrenne TEKCTOBBIX 3a/1a4 ¢ ITIOMOIIBIO

87 . bu6moreka [IOK
TPOOHO-PAIIMOHATFHBIX YPaBHEHU I
Pemrenne TeKCTOBBIX 3a7a4 ¢ MOMOIILIO

88 N bu6mmoreka [IOK
TpOOHO-PAIIMOHATIFHBIX YPAaBHEHU I
I'paduueckas narepoperanys

89 pad . prip bu6mmoreka [IOK
yYpaBHEHUH C JBYMs TIEPEMEHHBIMHU
KonTpoibHas padota o teme "J[poOHo-

90 p p | P bu6mmoreka [JOK
panoHaIbHbIC YpaBHEHUS
O0nacTs onpeaesIeHnus U MHOYKECTBO

91 . p bu6mmoreka [JOK
3HauYeHUH QyHKIUU
O0nacTs onpeaesIeHnst U MHOKECTBO

92 . p bu6mmoreka [JOK
3HauYeHUH QyHKIUU

93 CriocoOsI 3a1anust QyHKIHIMA bu6mmoreka [JOK

94 I'paduk pynkIMN bu6mmoreka [JOK
YreHue cBOICTB KIIUH 110 €€

95 Pyn bubnuoreka [IOK

rpa¢uxy. [Tpumeps! rpadukon
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(GyHKIUH, OTpaKAIOMIUX PealbHbIe
IIPOLIECCHI

DyYHKIMY, ONTUCHIBAIOLIUE PAMYIO U

96 00paTHYIO IPOIIOPIUOHAIEHBIC 1 bubnmoreka [JOK
3aBHCUMOCTH, UX IpaduKu
OYHKIMH, OTIMCHIBAOIITUE MPSIMYIO H
97 00paTHYIO TPOTIOPIIMOHATBHBIC 1 bubnuoreka [JOK
3aBUCHUMOCTH, UX TpapuKu
OYHKIMH, OTIMCHIBAIOIITUE MPSIMYIO H
98 00paTHYIO ITPOITOPIIHOHATEHEIC 1 bubnmorexa [JOK
3aBUCHUMOCTH, UX TpaduKu
99 OyHKIUa Y = X2 1 e€ cBoHCTBa 1 bubmuorexa [JOK
100 OyHKIUA Y = X2 1 e€ cBOMCTBa 1 bubmuorexa [JOK
101 OyHkusa Y = X3 u eé cBoicTBa 1 bubmuorexa [JOK
102 OyHKIUA Y =K/X 1 €€ CBOWCTBA 1 bubmuorexa [JOK
103 OyHKIUA Y =K/X 1 €€ CBOWCTBA 1 bubmuorexa [JOK
104 DyHKIUA Y =VX U €€ CBONCTBa 1 bubnmuorexka [JOK
105 KounTponbnas pabota o teme 1 BuGmiorexa LIOK
"®yukuun"
106 CreleHs ¢ 1eabIM ITI0Ka3aTeaeM 1 bu6mmoreka [JOK
107 gj}‘(’i‘;‘z:;e“e‘m ¢ HER 1 BuGnorexa ITOK
108 gj}‘(’i‘;‘z:;e“e‘m ¢ HER 1 BuGnorexa ITOK
109 CBoiicTBa CTEMEHH C ETBIM 1 BuGmiorexa LIOK

IIOKa3aTcCJICM
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[IpeoOpa3oBanme BEIpa)KEHUH,

110 COJIEpIKalUX CTEIIEHU C LEJIBbIM bubmuoreka [IOK
IOKa3aTesieM
[IpeoOpa3oBanme BEIpa)KEHUH,

111 COJIEpIKalIUX CTEIEHH C LEIbIM bubnuorexa [JOK
IOKa3aTesieM
[IpeobpazoBaHue BhIpaKEHUH,

112 COJIEpIKalIUX CTEIEHH C LEJIbIM bubnnorexa [JOK
IoKa3aTejieM

113 CrangapTHbIN BHI YKCTIa bu6moreka [IOK

114 CrangapTHbIN BHI YKCTa bu6moreka [IOK

115 JlericTBUA C YMCIIaMU, 3alCAaHHBIMU B BuGmorexa LIOK
CTaHJIAPTHOM BHJIE

116 JlecTBuUS ¢ ynciiaMu, 3alIMCaHHBIMU B BuGmorexa LIOK
CTaHIApTHOM BHJIC
Pa3Mepsr 00BEKTOB OKPYKAIOIIETO

117 MHpa, JJIUTEITLHOCTH MPOIECCOB B bu6mmoreka [IOK
OKPYXKaIOIeM MHUPE
Pa3Mepnr 00BEKTOB OKPYKAIOIIETO

118 MHpA, JJIUTESITLHOCTH MPOIECCOB B bu6mmoreka [JOK
OKPYXKaIOIeM MHUPE
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

119 MHpA, IJIUTEILHOCTh MPOLIECCOB B bu6mmoreka [JOK
OKpPYKaIoIlleM MUpe

120 Jlenenue ¢ octaTkoM bubmuoreka [JOK

121 CpaBHeHUS TENbIX YHCEI 0 MO0 BuGmorexa [OK

HaTypaJIbHOTO YHUCJIa
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122

CpaBHEHUS LENbIX YUCEI TI0 MOIYJIIO
HaTypaJbHOTO YUCIA

bubmuoreka [JOK

123

CpoiicTBa CpaBHEHUN IO MOIYIIIO

bu6mmorexa [{OK

124

CpoiicTBa CpaBHEHU IO MOYIIIO

bubmmoreka [{OK

125

OcTaTku CyMMBI U TIPOU3BEACHUS TI0
JAHHOMY MOJTYJTIO

bubmmoreka [{OK

126

KontponbHas pabota no temam
"Crenenn", "Jlenumocts"

bubmmoreka [{OK

127

[ToBTOpenue u 0606meHue. Peenue
JIMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHON U CUCTEM JIMHEUHBIX
HEpPABEHCTB C OJIHOW MEPEMEHHON

bu6moreka [IOK

128

[ToBTOpenue u 06o6menHue. Pemenne
JINHENHBIX HEPABEHCTB C OJHOM
MEPEMEHHON U CUCTEM JIMHEUHBIX
HEPABEHCTB C OJHOW MEPEMEHHON

bu6mmoreka [IOK

129

[ToBTOpEeHME M 000OIIECHNE.
ToxnecTBeHHBIE MpeoOpa3oBaHUs
BBIPOKEHUH, COJCpKAIIUX
apuMeTHUECKUE KBAIPATHBIC KOPHU

bu6mmoreka [JOK

130

[ToBTOpenue u o6o6menue. Pemenue
KBaJ[paTHBIX ypaBHEHH. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOII[BI0
KBaJ[paTHBIX YpaBHCHUIA

bubnuoreka [JOK

131

IToBTOpenue u o6oOmmenue. Pemenne
3a71a4 U3 peaNbHON KU3HU

bu6mmoreka [JOK
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[ToBTOpenue u oboOIIeHNE.
132 ToxnecTBeHHbIE TPeoOpa3oBaHUs
paLMOHAIBLHBIX BBIPAKCHUN

bubmuoreka [JOK

[ToBTOpenue u o6o0menue. Pemenne
JIPOOHO-PANMOHAIBHBIX YpaBHEHUH,
133 CBOIAIIINXCA K JIMHENHBIM WIIH K
KBaJpaTHBIM ypaBHEHUsAM. Pemenne
TEKCTOBBIX 33/1a4 C TIOMOIIBIO IPOOHO-

palMOHAIBHBIX YPAaBHEHUU

bubmmoreka [{OK

[ToBTOpenue u 0606meHue. Peenue
134 TEKCTOBBIX 33]1a4 Pa3JIMYHBIMU
criocobamu

bu6moreka [IOK

135 Htorosas koHTpoJbHAs paboTa

bu6moreka [IOK

[ToBTOpenue u o6obmenHue. Pemenne

136
3aJa4d U3 peaNbHOM KU3HU

bu6mmoreka [IOK

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

136
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9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero
padoTsI

KonTtpoJbHbie

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

O®ynkuus. CBoiicTBa QyHKIMI: HYIU
(yHKIMH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA (DYHKIIMH,
MIPOMEXYTKH BO3pAaCTaHUs U yObIBaHUS
¢GbyHKIMY, Y€THBIE U HEUETHBIE (QYHKIINH,
HauOoJbIlIee U HAaMEHbIlIee 3HAYCHUS

byHKIIIN

bubmmoreka [{OK

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(hYHKIIUH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA (DYHKITHH,
MIPOMEXYTKU BO3pACTaHUS U yObIBaHUS
(dbyHKIIMH, YETHBIC M HEUETHBIE (PYHKITUH,
HauOoJbIlIee U HAaNMEHbIIee 3HAYCHUS

byHKIMN

bu6mmoreka [IOK

[TocTpoenune rpadukoB GyHKITHH C
MOMOIIIBIO TTPeoOpa3oBaHui

bu6mmoreka [JOK

[TocTpoenue rpaduxkoB GyHKIUH C
MOMOIIIBIO TTPeoOpa3oBaHui

bubmuoreka [JOK

KBanpatubiii TpéxwieH. Kopuu
KBaJPaTHOTO TPEXUJICHA

bu6mmoreka [JOK

Paznoxenue KBaJApaTHOT'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIIH

bu6mmoreka [JOK
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PasnosxeHne KBagpaTHOro TpéXuiceHa Ha

7 . Bbubnnoreka LIOK
JIMHEWHBIC MHOKHTEIIN

8 KBanparnunas GyHKIUS U €€ CBOMCTBA bu6mmorexa [{OK
[TapaboJia, KOOPAMHATHI BEPIIIHHBI

9 P > KOOP P Bbubaunorexa [IOK
napaboJibl, 0Ch CAMMETPHH TapadoIIbl
ITocTpoenue rpaduka KBaJapaTUUHOM

10 P pad P bubmmoreka [IOK
byHKIIMN
ITocTpoenue rpaduka KBaapaTUIHON

11 P pad P Bu6miorexa [[OK
byHKIUN
ITocTpoenmne rpadrka kBaapaTUIHON

12 P pad P Bu6miorexa [JOK
byHKIIIN
[Tonoxenue rpaduka KBaApaTHUHON

13 (GyHKIMH B 3aBUCHMOCTH OT €€ bubnuoreka [IOK
ko3 durmeHToB
[Tonosxenne rpaduka KBaIpaTUIHON

14 (yHKIIUM B 3aBUCUMOCTH OT €€ bubmuorexa [JOK
ko3 urmeHToB
Hcnonb3oBaHue CBOMCTB KBaAPATUYHOMN

15 bu6mmoreka [JOK
GbyHKIMM U1 peIIeHus 3a1a4
Hcnonb3oBaHue CBOMCTB KBAAPATUIHOMN

16 bu6mmoreka [JOK
GyHKIMM 1S petieHus 3a1a4
Hcnonp30BaHKe CBOMCTB KBaIpaTUIHOU

17 bubnuoreka [JOK
GyHKIMM 1S petieHus 3a1a4
CrenenHble PyHKIMM C HATYPAIbHBIMH

18 i P . bubmuoreka [JOK
MoKa3aTesiMu, UX rpaduKu U CBOMCTBA
CrerneHHbBIC KIIMHU C HATYPaJIbHBIMH

19 Pyn P bubnuoreka [IOK

IIOKa3aTCJIIMH, UX Fpa(bI/IKI/I U CBOMCTBa
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CrenenHbie QYHKIIUU C HATYPATBHBIMU

20 N bubmuoreka [JOK
MOKa3aTesiMu, UX rpaduKu U CBOMCTBA
CrerneHHbIC KI[UU C HATYpaJbHBIMU

21 Pymien YpaiIbi Bubmmorexa LIOK
MOKa3aTessiMu, UX TpaduKd U CBOMCTBA
I'paduxnu Kimit: y = Vx, y=3x , y=

22 pad Pymicunii: y Y Y bubnuorexa [JOK
| x|
I'paduxn Kuit: y =Vx , V= 3Wx , Y=

23 XI|) ¢ Pyu Y y y=l bubmmoreka [{OK
I'paduxn KIIHIA: Z\/X, =3\/x, =

24 | )I(’lcb Pymcuuni: y Y Y Bubmmorexa [IOK
KonTponbHas paboTa o teme

25 " P " P bu6mmnoreka IIOK

O yHKIMU

[TonsTHE O pEIICHUH HEPaBEHCTBA C

26 OJTHOM TIepeMeHHO. MHOXeCTBO bu6mmoreka [IOK
peLIeHUI HEPaBEHCTBA
KBagpaTtHbie HepaBeHCTBA C OJTHOU

27 P N P A bu6mmoreka [IOK
TepeMEHHO N
KBaapaTHbie HEpaBEeHCTBA C OJTHOU

28 AP N p a bu6mmoreka [JOK
MepeMeHHO N
Pemenne HepaBeHCTB rpauyecKuM

29 P pad bu6mmoreka [JOK
METOJIOM M METOJIOM HHTEPBAJIOB
Pemenue HepaBeHCTB rpauyecKuM

30 P pad bubnuoreka [JOK
METOJIOM M METOJIOM HHTEPBAJIOB

31 HepasenctBa, coaeprxaiiiye 3HaK MOIyIs bu6mmoreka [JOK

32 HepasenctBa, coaep:xaiire 3HaK MOIYIS bubmuoreka [JOK
CucteMbl HEpaBEHCTB C OJTHOM

33 P A bubmuoreka [JOK

IIEpEMEHHOM
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34

CucreMbl HEpaBEHCTB C OJHOMN
MEPEMEHHOM

bubmuoreka [JOK

35

Pemenne TeKCTOBBIX 3aga4 C IOMOIIBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

bubmmoreka [{OK

36

Pemenne TeKCTOBBIX 3aga4 C IOMOIIBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

bubmmoreka [{OK

37

HepaBeHcTBO ¢ ABYyMSI IEpEMEHHBIMHU.
Pemrenne HepaBeHcTBaA C 1ByMs
MepEeMEHHBIMU

bubmmoreka [{OK

38

I'paduaeckuit MeTO I peIeHUsT CUCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMU

bu6moreka [IOK

39

Cucremsl HCPAaBCHCTB C ABYM:
NEPEMEHHBIMHA

bu6moreka [IOK

40

KonTtponsHas padoTa o teme
"KBanparHbie HepaBeHCTBA"

bu6mmoreka [IOK

41

buxBanpaTHbie ypaBHEHUS

bu6mmoreka [IOK

42

[Ipumepsl npUMEHEHHU METOA0B
PaBHOCHJIbHBIX TPe0Opa30BaHuil, 3aMEHbBI
MIepeMEeHHOH, rpauecKoro MeToia npu
pellleHNH ypaBHEHU 3-i u 4-1i cTeneHen

bu6mmoreka [JOK

43

[Ipumeps! NpUMEHEHUI METOI0B
PaBHOCWIIBHBIX NPE0Opa30BaHUA, 3aMEHbI
nepeMeHHoH, rpaduyeckoro MeTo1a npu
peuieHun ypaBHeHU 3-i u 4-ii crenenen

bubmuoreka [JOK

44

IIpuMepsl NpUMEHEHUI METOI0B
PaBHOCWIIBHBIX MPe0Opa30BaHUiA, 3aMEHbI
nepeMeHHOH, rpaduyeckoro MeTo1a npu
pelleHnn ypaBHEeHUN 3-1 U 4-1 cTeneHen

bu6mmoreka [JOK
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45

Pemenne npo6HO-pariMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB

bubmuoreka [JOK

46

Pemenne npoOHO-parimOHABHBIX
YPaBHEHUM U HEPABEHCTB

bubmmoreka [{OK

47

Pemenne npoOHO-parimoHABHBIX
YPaBHEHUM U HEPABEHCTB

bubmmoreka [{OK

48

Pemenue npoOGHO-paliioHaNbHbBIX
YpaBHEHUIN U HEPABEHCTB

bubmmoreka [{OK

49

Pemrenne cucrem ypaBHEHUH C AByMs

NEPEMEHHBIMHA

bubmmoreka [{OK

50

Pemrenne cucrem ypaBHEHUH C AByMs

NEPEMEHHBIMHA

bu6moreka [IOK

51

Pemrenne npocrenmmx cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIEPEMEHHBIMU

bu6mmoreka [IOK

52

Pemenune npocredmnx cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

bu6mmoreka [IOK

53

Pemenue npocrenmux cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

bu6mmoreka [JOK

54

Pemenue npocreiiux cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMS
NepeMEeHHBIMU

bubnuoreka [JOK

55

I'padurueckuii MeTO pelIeHns: CUCTEMBI

HEJIMHENHBIX YPaBHEHUH C ABYMs
IIEPEMEHHBIMU

bu6mmoreka [JOK
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56

I'padmyeckuit METOT peIICHHS] CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

bubmuoreka [JOK

57

Cucrema 1ByX HEJTMHEIHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTyalun

bubmmoreka [{OK

58

Cucrema 1ByX HETMHEIHBIX YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTYyalluH

bubmmoreka [{OK

59

Cucrema IByX HEJIMHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTYyalluH

bu6moreka [IOK

60

Cucrema IByX HEIMHENHBIX YPAaBHEHUH C
IBYMs IIEPEMEHHBIMH KaK MOJEIIb
peabHOM CUTYyalu

bu6mmoreka [IOK

61

CucreMa HETMHEHWHBIX YPABHEHUH C
rapaMmeTpom

bu6mmoreka [IOK

62

CucreMa HEIMHEHWHBIX YPABHEHUH C
rapamMmeTpom

bu6mmoreka [JOK

63

CucreMa HEJIMHEHHBIX YPABHEHUH C
rapamMmeTpom

bu6mmoreka [JOK

64

[Ipocreiire HepaBEeHCTBA C IBYMSI
MIEPEeMEHHBIMU U UX CHCTEMBbI

bubnuoreka [JOK

65

KonTposnpHas paboTa o teme
"VYpaBHEHMsI, HEpAaBEHCTBA U UX
cUCTEMBI"

bu6mmoreka [JOK
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TloHgaTHE UKCIOBOU

66 nocienoBarenbHOCTU. KoHeuHbIe 1 bubnmoreka [JOK
OECKOHEYHBIE TI0CIIEI0BATEILHOCTH
OrpaHudeHHAs MMOCIICIOBATEILHOCTb.

67 MoOHOTOHHO BO3pacTaromas bubnuorexa [JOK
(yObIBaroIast) IOCIEIOBATEIHPHOCTh
Crioco0Bbl 3a1aHus ITOCJIEA0BATEILHOCTH

68 OnucaTeIbHbIA, TAOJUYHBIN, C TIOMOIIBIO bubmmoreka [{OK
(hopMyIibl N-TO WieHa, peKypPEHTHBIN
ApudmeTnueckast 1 reoOMeTpAIeCcKast

69 pHd P bubnmorexa [JOK
MPOrpeccuu
ApudmeTnueckast U reoOMeTpAIeCcKast

70 pud P bu6moreka [IOK
MPOrpeccuu
CBolicTBa YWICHOB apu(PMETHUCCKOMN U

71 5 pu . bu6mmoreka [IOK
T€OMETPUUECKOM MPOTPECCHit
CBolicTBa YWICHOB apu(PMETHUCCKON U

72 5 pu . bu6mmoreka [IOK
T€OMETPUUECKOM MPOTPECCHit
dopmynsl N-TO YiIeHa apudMeTHIEeCKON 1

73 PMY. . pud . bu6mmoreka [JOK
T€OMETPHUYECKOM MPOTPECCHit
dopmynsl N-TO YiIeHa apudMeTHIEeCKON 1

74 PMY. . pud . bu6mmoreka [JOK
T€OMETPHUYECKOM MPOTPECCHit
dopmMyasl N-To wieHa apupMETHUECKON U

75 PMY. . pud . bu6mmoreka [JOK
T€OMETPHUYECKOM MPOrPeCcCuit
@opMmysbl CyMMBI IEPBBIX N YJICHOB

76 apu(pMeTHYECKONH U TeOMETPUIECKOM bubnuoreka [IOK

Iporpeccun
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7

@opMyJIbl CYMMBI IIEPBBIX N YWIECHOB
apuMeTHUIECcKOi 1 TeOMeTPHUECKON
IIporpeccuit

bubmuoreka [JOK

78

@opMyJIbl CYMMBI MIEPBBIX N YWICHOB
apu(PMEeTHIECKON 1 TEOMETPHUSCKON
IIporpeccuit

bubmmoreka [{OK

79

3ajaun Ha MPOIICHTHI, DAHKOBCKHUE
BKJIAJTBI U KPEAUTHI

bubmmoreka [{OK

80

3ajaun Ha MPOIICHTHI, DAHKOBCKHUE
BKJIAJTBI U KPEAUTHI

bubmmoreka [{OK

81

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIAJTBI U KPEAUTHI

bu6moreka [IOK

82

3ajaun Ha MPOIIEHTHI, 0AHKOBCKHUE
BKJIQJIBI U KPEAUTHI

bu6moreka [IOK

83

3amauu Ha POIICHTHI, OAHKOBCKHE
BKJIQJIBI U KPEJTUTHI

bu6mmoreka [IOK

84

3amauu Ha POIICHTHI, OAHKOBCKHE
BKJIQJIBI U KPEJTUTHI

bu6mmoreka [JOK

85

3azlaq1/1 Ha IIPOLCHTHI, OaHKOBCKHE
BKJIaJbl U KPECAUTHI

bu6mmoreka [JOK

86

[IpencraBieHre 0 CXOAUMOCTH
MOCIIEIOBATEILHOCTH, O CYMMHPOBaHHUA
0eCKOHEYHO yObIBarOIIeH
FCOMETPUYECKON IIPOTrPECCHH

bubmuoreka [JOK

87

[IpencraBneHne o CXOAMMOCTH
MOCIIEIOBATEILHOCTH, O CYMMHPOBaHHUA
0EeCKOHEYHO yObIBaIOIICH
TCOMETPUYECKO MPOTpeccuun

bu6mmoreka [JOK
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88 Meroa MmaTeMaTHYECKON UHAYKIIUH bubnmoreka [JOK

89 Meroa MaTeMaTHYECKON UHAYKIIUH bubnmoreka [JOK
KonTtposnsHas paboTa o teme

90 "YucoBbIe TIOCTIEI0BATEIBHOCTH H bubmmoreka [JOK
nporpeccun”
Kopens n-it crenenu. CBoiicTBa KOpHs N-

91 R p p bubmmoreka [IOK
i cTeTieHH
Kopens n-it crenenu. CBoiicTBa KOpHs N-

92 R p p bu6mmoreka [{OK
i cTeTieHH
Kopens n-it crenenun. CBoiicTBa KOpHs N-

93 . p p bubmuoreka [JOK
i cTeTIeHH
Crenenb ¢ pallMOHAJIBHBIM MOKA3aTEIEM

94 . Bubnoreka [JOK
u e€ CBOICTBA
CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM

95 . . P bu6mmoreka [IOK
u e€ cBoiicTBa
CreneHsb ¢ palMoOHAIBLHBIM [TOKa3aTeIeM

96 . . P bu6mmoreka [IOK
u e€ cBOiicTBa
ToxnecTBenHble MpeoOpa3zoBaHuUs

97 BBIpAKEHUH, COJIEpKAIUX KOPeHb N-i bubmuoreka [JOK
CTETeHU
ToxnecTBeHHbIe MpeoOpa3zoBaHUs

98 BBIpAXXEHUH, COJIEpKAIUX KOPEHb N-I bubnnoreka [JOK
CTETIeHH
ToxnecTBeHHbIe MpeoOpa3zoBaHUsI

99 BBIPAKEHUH, COAepKaIUX KOPEHb N-1I bubnuoreka [IOK

CTCIICHHU
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100

ToxnecTBeHHBIE TPe0Opa3zoBaHUs
BBIPAKEHUH, COJEPKAILMX CTEIIEHb C
paloOHaIbHBIM [T0KA3aTeIeM

bubmuoreka [JOK

101

ToxnecTBeHHble IpeoOpa3zoBaHUs
BBIPAKEHUH, COJIEPHKAILMX CTEIEHb C
paloOHaIbHBIM [T0KA3aTeIeM

bubmmoreka [{OK

102

KontponsHas padota o teme "CrerneHb
C palMoOHAJILHBIM TIOKa3areseM"

bubmmoreka [{OK

103

[ToBTOpenue u 06061menHue. Yucna u
BBIYUCIICHUS (3aIUCh, CPABHEHUE,
JIENCTBHS C ACUCTBUTECILHBIMA YHCIIAMH,
YHCIIOBask IpsMast)

bu6moreka [IOK

104

[ToBTOpenue u 0606mmenHue. Yncna u
BBIYUCIICHUS (3aIUCh, CPABHEHUE,
JIENCTBHS C ACUCTBUTEILHBIMA YHCIIAMH,
YHUCJIOBAs TpsiMast)

bu6mmoreka [IOK

105

[ToBTOpenue u o6ob6menue. Ynucna u
BBIYKCIICHUS (IPOLICHTHI, OTHOIICHHMSI,
MIPOTIOPITNHN)

bu6mmoreka [JOK

106

[ToBTOpenue u o606menue. Yucia n
BBIYKCIICHUS (IPOLICHTHI, OTHOIICHHMSI,
MIPOTIOPIINHN)

bu6mmoreka [JOK

107

[ToBTOpenue u o6ob6menue. Yucna u
BBIYMCIICHUS (PEIICHUE 3a/1a4 13
peanbHOM KU3HHU)

bubmuoreka [JOK

108

[ToBTOpenue u 0606menue. Yucna u
BBIYHCIICHUS (pEIICHUE 3aa4 U3
peabHOM KU3HU)

bu6mmoreka [JOK
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109

[ToBTOpenue u o6oOmenue. Yucna u
BBIYUCIICHUS (OKpYyTIIEHUE,
npuOIIMKEHNE, OT[CHKA)

bubmuoreka [JOK

110

[ToBTOpenue u 0600meHue. TekcToBbIC
3a/1auu (peleHne TeKCTOBBIX 3aa4
apuMeTHIeCKuM U areOpandecKuM
criocob6amu)

bubmmorexa [{OK

111

[ToBTOpenue u o6o6menue. TexcToBbIe
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apuMETUYECKUM U aJIreOpanyecKum
crocob6ammu)

bubmmoreka [{OK

112

[ToBTOpenue u o6o6menue. TexcToBbIe
3a/auu (peleHne TeKCTOBBIX 3aa4
apuMETUUECKUM H aJIreOpandecKum
crioco0amMm)

bu6moreka [IOK

113

[ToBTOpenue u o6odmenue. TexcToBbie
3aauu (perIeHne TEeKCTOBBIX 3a1a4
apuMETUYECKUM H aJIreOpandecKum
crioco0aMm)

bu6mmoreka [IOK

114

[ToBTOpenue u o6od6menue. TexcToBbie
3aj1aun (pereHrue TeKCTOBBIX 3a1a4
apu(PMETHYECKUM U alreOpandecKuM
crioco0aMu)

bubmuoreka [JOK

115

[ToBTOpenue u o6o0IeHNE. TEKCTOBBIC
3a7auu (peIIeHne TEKCTOBBIX 3a1a4
apudmeTryecKuM u anredpanuecKum
criocobammu)

bu6mmoreka [JOK
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116

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKkue BEIpaKCHUS
(mpeobOpazoBanue anredOpandecKux
BBIPAXKEHUH, COJIEPKAILUX CTEIIEHb C
LIEJIbIM TIOKa3aTesIeM)

bub6mmoreka [{OK

117

[ToBTOpenue u oboOIIeHNE.
Anrebpandeckue BbIpaKeHHs
(mpeoOpazoBanue anredOpandecKux
BBIPAXKEHUH, COJIEPKAINX CTEIEHb C
L[eJIbIM TIOKa3aTesieM)

bubmmoreka [IOK

118

[ToBTOpEeHMe 1 0600IIEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeoOpazoBanue anreOpandecKux
BBIPAXKEHUH, COJIEPKAILNX CTENEHb C
LIETTBIM TIOKa3aTesIeM )

bu6moreka [IOK

119

[ToBTOpEeHME M 000OIIECHNE.
AnreOpandeckue BhIpaXKEHUS
(mpeoOpazoBanue aareOpandecKux
BBIPKCHUH, COICPIKAIINX
apuMETUUECKUIA KBaIPATHBIM KOPEHB)

bu6mmoreka [JOK

120

[ToBTOpEeHME M 000OIIECHNE.
AJreOpandecKre BhIPaKCHHS
(mpeoOpazoBanue anreOpandecKux
BBIPKCHUH, COIEPIKAIIUX
apu(METHYECKUI KBaIPATHBIN KOPEHB)

bubmuoreka [JOK

121

[ToBTOpeHue u oboOIIeHNE.
AnreOpanyecKkue BBIPaKSHHUS
(mpeoOpazoBaHue anredpanyeckux

bu6mmoreka [JOK
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BBIPAXKEHUH, COJIEPKAILUX
apudmeTHnuecKuii KBaJIpaTHBIN KOPEHB)

122

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKue BEIpaXKeHHS
(mpeoOpa3oBaHue LENbIX U APOOHO-
palOHaIbHBIX BbIPAXKEHUN)

bu6mmorexa [{OK

123

[ToBTOpenue u 06001IEHNE.
Anrebpandeckue BbIpaKeHHs
(mpeobpa3zoBaHue LIENIBIX U IPOOHO-
paIOHAaIbHBIX BBIPAKEHUN)

bubmmoreka [{OK

124

[ToBTOpEeHME 1 0600IIEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeobpa3zoBaHue LENTBIX U IPOOHO-
panMOHAIBHBIX BBIPAYKCHUI)

bu6moreka [IOK

125

[ToBTOpEeHME M 000OIIECHNE.
AnreOpandeckue BhIpaXKEHUS
(mpeoOpazoBaHue 1EIBIX U IPOOHO-
paIMOHALHBIX BBIPAKCHUH )

bu6moreka [IOK

126

[ToBTOpEeHME M 000OIIECHNE.
AnreOpandecKue BhIPAKCHHS
(pa3noskeHHe MHOTOYJICHA Ha
MHOKHUTENH, B TOM YHCIIE C
UCIOJIb30BaHUEM (POPMYJI COKPAILIEHHOTO
YMHOKEHUS)

bubmuoreka [JOK

127

[ToBTOpEeHME M 000OIICHNE.
AnrebpandecKkue BhIPAKECHH
(pa3nokeHre MHOTOUYJICHA Ha
MHOYKHTENH, B TOM YHCIE C

bu6mmoreka [JOK
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UCIIOJIb30BaHUEM (DOPMYJI COKPAILIEHHOTO
YMHOKEHUS)

128

[ToBTOpeHue u 06001ICHNE.
AnreOpandecKue BEIpaXKeHHS
(pa3no’keHre MHOTO4JIeHA Ha
MHOYHTEI, B TOM YHCIIE C
UCIIOJIb30BaHUEM (HOPMYJT COKPAIIICHHOTO
YMHOKEHHUS)

bubmmorexa [{OK

129

[ToBTOpenue u 06001IEHNE.
Anrebpandeckue BbIpaKeHHs
(MonenupoBaHue ¢ TOMOIIbIO (OPMYIT
peanbHBIX MPOIIECCOB U SIBICHU )

bu6moreka [IOK

130

OyHK1IMH (MOCTPOCHUE, CBOMCTBA
M3y4YEHHBIX (DYHKITHIN)

bu6moreka [IOK

131

[ToBTOpenue u o6obmenne. PyHKIIH
(TmocTpoeHue, CBOMCTBA U3YYSCHHBIX

(yHKIHiN)

bu6mmoreka [IOK

132

[ToBTOpenue u 06o6menne. GyHKITUU
(TocTpoeHue, CBOMCTBA N3yYCHHBIX

(yHKumiN)

bu6mmoreka [JOK

133

[ToBTOpeHue u o6oomenne. PyHKIU
(rpaduueckoe perieHne ypaBHEHHH U UX
CUCTEM)

bubmuoreka [JOK

134

[ToBTOpenue u 0606menue. yHKUN
(rpaduueckoe pelieHue ypaBHEHUH U UX
CUCTEM)

bubmuoreka [JOK

135

Htoropas KOHTPOJIbHasA pa60Ta

bu6mmoreka [JOK
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136

[ToBTOpenue u o6o0menue. CyHKIUH
(MoenupoBaHuE pealIbHbIX MPOIIECCOB)

bu6mmoreka [IOK

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

1) Anrebpa. YrayOnéHHbIi ypoBeHb: 7 kinacc: yueOuuk/ A.I'. Mepansik, B.M. Tlonskos; o
pexn. B.E. Ilononsckoro

Benrana-I'pad

2) Anrebpa. YrioyOonéuusiii ypoBeHb: 8 kimacc: yaeonuk/ A.I'. Mep3mnsak, B.M. Ilomsikos;
nox pex. B.E. ITononsckoro.

Benrana-I'pag

3) Anrebpa. YruyOn€HHsiil ypoBeHb: 9 kiacc: yueoHuk/ A.I'. Mepzisik, B.M. [ossikoB;
nox pex. B.E. ITononsckoro.

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. Aunre6pa: 7-i knacc: yriyOnEHHBIN YPOBEHB: CAMOCTOSITEIFHBIC U KOHTPOJIBHBIE
pabotsl: yue6HOE ocodue/ A.I'. Mepansik, B.b.Ilononckuit, E.M. Pabunosuu, M.C.
Sxup

2. AnreOpa: 8-i kimacc: yriayONI€HHBIH YPOBEHb: CAaMOCTOSTEIbHBIEC M KOHTPOJIBHBIC
pabotsl: yuebHOE ocodue/ A.I'. Mepsnsik, B.b.Ilononckuii, E.M. Pabunosuy, M.C.
Sxup.

3. AunreGpa: 9-i kiacc: yriyOJ€HHBIH YPOBEHb: CAMOCTOATEIbHbBIEC M KOHTPOJIBHBIC
paboTsl: yuebHOE Iocooue/ A.I'. Mepansk, B.b.ITononckuii, E.M. Pabunosuu, M.C.
Sxup.

4. AnreOpa: 7-i kmacc . Meroanueckoe nmocooue/E.B. bynko, A.I'. Mep3msik

Anrebpa: 8-if kimace . Meroaudeckoe nmocooue/E.B. bynko, A.I'. Mep3sik

6. Aunre6pa: 9-i kitacc . Metoanueckoe nocooue/E.B. bynko, A.I'. Mep3sik

o

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6mmoreka [IOK
Poccuiickas 35eKTpoHHAs MIKOJIa

Yuu.py
AKnacc
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