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PABOYASI IPOIr'PAMMA
IIpeameTt MaremaTHKa
Knacc 5-9

CocTaBuTeH Ipena C.I', Bensiesa O.D., Vnpibuna JLA., XaitbpaxMaHoBa JLA.
IIporpamma MaremaTtnka 5-6 Kiace. ApTop HuKONbCKUH C.M./ Pabouas mporpaMma.
Cocr. Bypmucrposa T.A.. M. [Tpocsererue, 2017
[Tporpamma  Juld oy. Aurebpa. 79 wracce/ast.  TO.H.
Makapbl1ep//coOCTaBUTEND T. A. BypmMucTpoBa - M. : TIpocseuieHue, 2015,
[comerpust. Pabouas fporpamMma K yIeOHUKY JI.C. AranacsHa U JIp. 7-9
wracc / asT. ATHACsH J1.C., B.®. byTty308B, Kamommee C.B. — M.

[TpocBEIICHHE, 2016

A\
13 = -
W YMK Maremarnka. 5 Kiacc. Huxonbekuit C.M., [MTotamos M.K., PerueTHHKOB -

H.H. -M. [lpocBelmCHUE, 2018.
MaremaTrka. 5 Kiacc. Huxonscxuit C.M., [Torano M.K., PCIICTHHKOB

H.H. —M. ITpocBelieHue, 2019.

Anrebpa. 7 kiace. 10.H. Maxkapsrues, H.I. Munmok, K./, Helkos, . 3
Cysoposal; 1o pel. C.A. TensiKOBCKOTO. — M.: IIpocBelieHue, 2016.
[eomerpust. 7-9 Ki1acchl. J1.C. Artanacsas, B.®. byTy30B, C.b. KamomieBa #
ap. — M.: [IpocBeltenue, 2015

AuireOpa. 8 Knace. 1O.H. MaxapbIieB, H.T. Munmok, K. Hemxos, C.b.
Cysopos. M. [IpocBelieHue. Teomerpus. 7-9 KIacchl. JI.C. ATtanacdH,
B.(d. Byrysos, C.b. Kanomuesa 1 ap. — M.: HpOCBGIHeHI/IG,2016

Anrebpa. 9 kiace. 1O’H. Maxapbiues, H.I. Munmox, K./, Hemkos, Ch
Cysoposa. M. [IpocBelieHue, 2017.Teomerpust.  7-9  KJIAacChl. JLC.
Artanacsia. B.®. byTy308B, C B. Kanomuesa 1 ap. — M.: [IpocBelIeHHUE, 2017
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THosicHUTEIbLHAA 3aIMUCKA

PaGouas nmporpamma 1o MaTeMaTHKe COCTaBJeHa HA OCHOBAHUU:

1. 3akona Poccuiickoii @enepaunn «O0 oOpazoBanuu B Poccuiickoit @enepaumn»

2. ®depepanbHOTO TOCYIAPCTBEHHOTO 00pa3zoBaTEIHLHOTO CTaHJapra OCHOBHOTO
o01rero oOpa3oBaHus, YTBEPIKIEHHOTO TMpHKa3oM MuHHcTepcTBa 00pa3oBaHus M Hayku Pd Ne
1897 ot 17 nexadbps 2010 .

3. OOII OO0 MBOY IlIxomsr Ne 29 1.o. Camapa

4.  TlpumepHoii mporpaMMbl 10 y4eOHBIM mpenMeraM «CTaHAapThl BTOPOTO TOKOJICHHS.
Marematuka 5 —9 xmace» — M.: [Ipocsemenne

5. «MaremaTtuka. COOpHUK pabounx mporpamm 5 — 6 ximaccel», - M.IIpocBemenue,
Cocrasurens T. A. Bypmucrposa.

6. «Anrebpa. IIporpamMmbl 001I€00pa30BATENBHBIX YUpEeXACHUH. 7 - 9 Kmaccely, -

M.IIpocsemenne, Cocrasurens T. A. Bypmuctposa.
7. «[eomerpus. [Iporpammbl 00mIe00pa3oBaTeNbHBIX YUpEKIEHUH. 7 - 9 Kiacce», -
M.IIpocsemenne, Cocrasurens T. A. Bypmuctposa.

8. VYuebnoro miana MBOYVY Illkona Ne 29 r.o. Camapa.

MaremaTrdeckoe 0O0pa3oBaHME MTPACT BAKHYIO POJb B MPAKTHYECKOH JKHU3HU OOIIECTBa,
KOTOpas CBsi3aHa ¢ (POPMHUPOBAHHEM CIIOCOOHOCTEH K YMCTBEHHOMY SKCIIEPUMEHTY.

[MpakTudeckas MOJIE3HOCTH MpeaMeTa OOYCIOBICHA TEM, YTO MPOUCXOIUT (OPMUPOBAHHE
o0mmMX CrIOCOOOB WHTEIUICKTYAIIbHOW  JIESITENPHOCTH, 3HAYMMOM Ui pasuudHBIX  cdep
YeJI0BEUECKOHN IEeATEITHHOCTH.

be3 6a30Boif MaTeMaTHYECKON TOATOTOBKH HEBO3MOXHO CTaTh 00OPa30BaHHBIM YEJIOBEKOM,
TaKk KaK OBJAJICHHE MAaTEeMaTHYECKHMMH 3HAHUSMHA W YMEHHSIMH HEOOXOJMMO IUJI TPOIOJDKCHUS
00pa3zoBaHMs, H3yICHUSI CMEKHBIX TUCIUIUINH, IPUMEHEHUS B TOBCEIHEBHOM KHU3HU.

OOyyeHne MareMaTHKe JaeT BO3MOXHOCTH (OpPMHPOBATh Yy YdJalIUXCs KadecTBa
MBIIIUICHAS, HEOOXOJMMBIE JUTS a/IalTallii B COBPEMEHHOM WH(POPMAIIMOHHOM OOIIIECTBE.

AKTYaJILHOCTb JTAHHOW TPOTPAMMBI OTPEIENSeTCs TeM, YTO B OCHOBE MOCTPOCHHUS JTaHHOTO
Kypca JIS)KUT Hes TyMaHH3allud 00y4IeHHs, COOTBETCTBYIONIAsI COBPEMEHHBIM IPEICTABICHUSIM O
[EeNsIX MIKOJIBHOTO 00pa3oBaHMsl W yAENSomas oco00e BHUMaHUE JWYHOCTH YYCHHKA, €ro
UHTEpecaM H CrocoOHOCTSIM. [IpennaraeMerii Kypc Mmo3BOJISIET OOeCTIeYHTh (OPMHPOBAHHE Kak
npeomMemnblX YMEHUM, TaK U VHUGEPCANbHbIX Y4eOHbIX Oelcmeuli IIKOJIBHUKOB, a TaKxKe
cnocobcTByer moctmxeHHno onpenenéHHsix Bo OI'OC nUYHOCTHBIX PE3yabTaToB, KOTOPHIE B
JanbHEHIIIEM ITO3BOJIAT Y4YaIIUMCS TMPHUMEHSATh TOJydeHHBIE 3HAHUS W YMEHUS JUIS pPELICHUs
pa3IMYHBIX )KU3HEHHBIX 33/1a4.

Ilpu opranmzammu mnpomecca OOydeHHs B paMKax JaHHOM MPOTrpaMMbl IPEaNoJaraercs
MPUMEHEHHEM CIEIYIOIIUX MMeJarornuecKuX TEXHOJIOTUH 00ydeHus: TMYHOCTHO-OPUEHTUPOBAHHAS
(megarormuka COTPyIHUYECTBA), MO3BOJISIONIYIO YBUAETh YPOBEHb O0YIEHHOCTH KaXKIOTO yYICHUKA
U CBOCBPEMEHHO TOAKOPPEKTHPOBAaTh €€, TEXHOJIOTHS YpoBHEBOHW auddepennuanmy,
MO3BOJISTIONIAasi peOCHKY BHIOMPATh YPOBEHBb CIOXKHOCTH, HH()OPMAIMOHHO-KOMMYHUKAIIHOHHAS
TEXHOJIOTHs, oOecreynBaronias (HOpMUPOBaHUE YdeOHO-TIO3HABATEIbHON W WH(DOPMAITMOHHON
NESITENIbHOCTH yJaIluXCs.

Co3HarenpHOE OBNQJICHUE YYAIIUMHCA CHCTEMOH apu(METHYeCKHX 3HAaHUH © yMEHHH
HEOOXOOUMO B TOBCEJHEBHOM >XU3HHM, [UISI M3YYCHHUS CMEXKHBIX IUCLMIUIMH W TPOJOJDKEHHS
o0Opa3oBaHHUS.

O01as xapakTepucTHKA y4e0HOIo MpeamMera.



MaremaTrdaeckoe 00pa3oBaHHe SBISAETCS 00s3aTeNbHON M HEOTHEMIIEMON YaCThIO OOIIETO
o0pa30oBaHMA Ha BCEX CTyNEHAX MIKOJbl. O0ydeHne MaTeMaTHKE B OCHOBHOM LIKOJIE HAMPaBJICHO Ha
JNOCTHKECHHE CIENYIOIUX Yeseil:

6 HanpaejleHUuu IUHYHOCHHO020 PA36UMUA:

e (opMUpOBaHUE MPEACTABICHUN O MaTEeMaTHKE KaK YacTH OOIICYCIIOBEUECKON KYIBTYPHI, O
3HAYUMOCTH MaTEMATHKH B PA3BUTHU IIMBHIIN3AIUN U COBPEMEHHOTO OOIIECTRA;

® Dpa3BUTHE JIOTHUECKOTO M KPUTHUYECKOTO MBINUICHUS, KYJALTYPHI PEUH, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

e (OpMHUPOBAaHUE WHTEIUICKTYAIbHON YECTHOCTH W OOBEKTUBHOCTH, CIOCOOHOCTH K
MPEOJIOJICHUIO MBICIIUTENBHBIX CTEPEOTHUIIOB, BRITCKAIONUX U3 OOBIICHHOTO OIBITA;

® BOCMNUTAaHUE KAYECTB JIMYHOCTH, OOCCIEUMBAIONIUX  COIUATBHYIO  MOOWIBHOCTD,
CIIOCOOHOCTH MMPUHUMATH CAMOCTOSITSIILHBIC PCIICHHUS;

e (opMHUpOBaHUE KAYECTB MBIIUICHUS, HEOOXOMUMBIX JUIS QJaNTallid B COBPEMEHHOM
UH(POPMAITMOHHOM OOIIECTBE;

® Ppa3BUTHE MHTEpPECa K MAaTEMAaTHUYCCKOMY TBOPUECTBY U MAaTEMATHUECKUX CITOCOOHOCTEH;

6 Memanpedmemnom HanpaeeHuu:

e pa3BUTHE MPEICTABICHUH O MaTeMaTHKe Kak (opMe ONMMCaHWs W METONe IO3HAHUS
NEHCTBUTEIBHOCTH, CO3JaHHE YCIOBHWA Ui HPUOOpPETeHHs MEPBOHAYAIBHOTO OIBITA
MaTEeMAaTHYECKOTO MOJEINPOBAHUS;

e (dopmupoBanue oOmMX CMOCOOOB HWHTEIUICKTYAJILHOW NEATEIBHOCTH, XapaKTEPHBIX IS
MaTeMaTHUKH M SABJSIOLIMXCS OCHOBOH II03HABATENbHOW KYJABTYPBI, 3HAYUMOW JJIst
pa3IMYHBIX cep YeITOBEUECKON eI TETBHOCTH;

6 npedmemuom HanpaejleHUuu:

e OBJIAJICHUE MAaTEeMATUYECKUMH 3HAHUSIMHU U YMEHUSMHU, HEOOXOIUMBIMH I TPOJOJDKEHUS
0o0pa3oBaHMs, W3YYEHUS CMEXHBIX JHUCUUILUIMH, NMPUMEHEHHs B TOBCEAHEBHOU >KHU3HU;
CO3MaHMs KYJIbTYPHO-HCTOPHUYECKOW cpensl oOydeHus. Ha Hero He BbImenseTcs
CHEHUAIBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJHPYETCS, HO COAEp)KaHHE 3TOTO pas3zaesa
OpPTaHUYHO MPUCYTCTBYET B Y4e€OHOM TIpoIiecce Kak CBOEro poja TyMaHHTApHBINA (QOoH mpu
paccMOTpeHHH MPOOIEMATHKHA OCHOBHOTO COJIEPKaHHS MAaTEMaTHYeCKOTO 00pa30BaHMS.

MaremaTrdeckoe 00pa3oBaHWE WrpaeT BaXKHYIO pOJb KaK B TPAKTHYECKOW, TaKk W B
ITyXOBHOW XW3HH oOmiecTBa. [IpakTmdeckas CTOpOHAa MaTeMaTHYeCKOTO OOpa30BaHMS CBSA3aHA C
¢dopmupoBaHHuEM CcHOCOOOB EATEIBHOCTH, IyXOBHAasT — C HMHTEIUICEKTYaJbHBIM pPa3BUTHEM
4enoBeka, POPMHUPOBAHIEM XapaKkTepa U 00IIeH KyJIbTYPHI.

[IpakTuueckas MoJIE3HOCTh MAaTeMaTHUKU OOYCIIOBJIEHA TEM, YTO €€ MPEeIMETOM SBISIOTCS
(byHIaMeHTaIbHBIE CTPYKTYPHI PEalbHOTO MHpa: MPOCTPAHCTBEHHBIE (POPMBI M KOJTMYECCTBEHHBIE
OTHOIWIEHH — OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, JO JOCTATOYHO
CIIOYKHBIX, HEOOXOIMMBIX JJIsi Pa3BUTHs HAYYHBIX M TEXHOJIOTHUECKUX Haeh. be3 KOHKpeTHBIX
MAaTEMAaTHYECKUX 3HAHWUW 3aTPYIHEHO NOHMMAaHWE MPUHIUIOB YCTPONCTBA M MCIOJB30BAHMS
COBPEMEHHOW TEXHHWKH, BOCIPHATHE W HWHTEPIpETal|si Pa3HOOOPa3HOW  COLMAIBHOM,
HSKOHOMHYECKOH, TMONUTHIECKONH HH(popMammu, Maiodp@eKTHBHA TOBCEIHEBHAS IMPAKTHYCCKAS
nesiTenbHOCTh. KakqomMy uenoBeky B CBOEH JKM3HU MPUXOAUTCS BBIIOJIHITH JOCTATOYHO CIIOKHBIE
pacueTbl, HaXO0IUTh B CIIPABOYHUKAX HYKHBbIC ()OPMYIBI M IPUMEHATH UX, BIAJIETh MPAKTUICCKUMHU
npreMaM# TeOMETPUIECKUX M3MEPEHUH M IMOCTPOSHHA, YUTaTh HH()OPMAIIHIO, TIPEICTABICHHYIO B
BUY TaOJHI, AMarpaMM, rpauKoB, TOHUMATh BEPOSTHOCTHBIM XapakTep CIydalHBIX COOBITHH,
COCTABJIATh HECIIOKHBIE AJITOPUTMBI U Ap.



be3 0a3oBoii MaremMarW4eckoi MOATOTOBKA HEBO3MOXXHO CTaTb OOpa30BaHHBIM
COBPEMEHHBIM UE€JIOBEKOM. B IKoje mMaTeMaTwka CIIy>KUT ONOPHBIM MPEAMETOM IS HU3Yy4EHUs
CMEXHBIX JTUCHHIUIMH. B TOCIEImKONbHOW JXH3HH peabHONH HEOOXOIMMOCTHI0 B HAId JTHU
SBIISICTCS. HETIPEPBIBHOE 00pa3oBaHueE, YTO TPeOYeT MOTHOIICHHOW 0a30B0ii 001Ie00pa30BaTeIbHOM
IMOJATOTOBKHM, B TOM YHCJIE€ M MaTemMarndeckoii. M HakoHel, Bce OOJbIIE CHENUATBHOCTEH, TIIE
HEOOXOIUM BBICOKMI ypOBEHb OOpPa30BaHMs, CBA3aHO C HEMOCPEACTBEHHBIM NPUMEHEHUEM
MaTeMaTHKH (9KOHOMHKA, OM3HeC, PUHAHCHI, (pu3nKka, XUMUs, TeXHUKA, HHPOpMaTHKa, OUOJIOTHS,
NICUXOJIOTHA | Ap.). TakuM 00pa3om, pacmupseTcss Kpyr MKOJBHUKOB, JJII KOTOPBIX MaTeMaThKa
CTaHOBUTCS 3HAYMMBIM TPEIMETOM.

JU71st 5KU3HU B COBPEMEHHOM O0IIECTBE BAXKHBIM SABJIACTCS] (POPMHPOBAHNE MAaTEMaTHd €CKOTO
CTWJI MBIIUICHNS, NIPOSBILIONIETOCS B OINpPEACICHHBIX YMCTBEHHBIX HaBBIKaXx. B mporecce
MAaTEMAaTHYECKOW JEATENIBHOCTH B apCeHal INPUEMOB W METOJOB YEJIOBEYECKOIO MBIIUIEHUS
€CTECTBEHHBIM 00pa30M BKJIOYAIOTCS WHAYKIHMS W JIEAYKIHA, O0O0OIIEeHHEe W KOHKPETH3aIlHsd,
aHaM3 M CHHTE3, KiaccH(uKamus M cucTeMaru3amnus, adctparupoBaHue U aHajorus. OOBEKTHI
MaTeMaTHYECKUX YMO3AKJIIOYEHUH W TMpaBWia HMX KOHCTPYMPOBAHUS BCKPHIBAIOT MEXaHU3M
JOTHYECKUX TIOCTPOCHUH, BHIPA0ATHIBAIOT YMEHUS (POPMYIMPOBATh, 0OOCHOBBIBATh M JIOKA3bIBATh
CY)KIEHHUS, TEM CaMbIM pAa3BHUBAIOT JIOTUYECKOE MbIIUICHUE. Benymas poyib IPUHAUIEKUT
MaTeMaTHKe B (POPMHUPOBAHUH AITOPUTMHYECKOTO MBIIUICHAS W BOCIIUTAHUH YMEHUI 1€HCTBOBATh
[0 33JaHHOMY QJITOPUTMY M KOHCTPYHMpOBaTh HOBBIE. B Xone pemeHus 3agad — OCHOBHOM
yu4eOHOUM JesATeNbHOCTH Ha YPOKaX MaTeMaTHKM — pPa3BUBAIOTCS TBOpUYECKas W NPUKIAIHAS
CTOPOHBI MBIIIUICHHS.

OO0ydeHre MaTeMaTHKe JAeT BO3MOKHOCThH Pa3BHBATh y YYALIUXCS TOYHYIO, SKOHOMHYIO U
WHPOPMATUBHYIO peYb, YMEHHE OTOMpaTh HamOoJiee MOAXOJSAIINE S3BIKOBBIE (B YacTHOCTH,
CHMBOJIMYECKHE, TpauuecKkne) CpeacTBa.

MaremaTrdaeckoe 00pa3oBaHHWE BHOCHT CBOM BKiIaJ B (hOpMHUpOBaHWE OOMIEH KyJIbTYPHI
gyenoBeka. HeoOXoaMMBIM KOMITOHEHTOM O0IIEi KylIbTypbl B COBPEMEHHOM TOJIKOBAHHUHU SIBIISCTCS
o0Imree 3HAKOMCTBO C METOJAMHU TO3HAHHS JEHCTBUTENBHOCTH, TPEICTABICHHE O TMpeaMere U
METOAC MaTeMaTHWKH, €ro OTJIMYHS OT METOJOB ECTeCTBEHHBIX M TYMAaHHUTApHBIX HayK, 00
0COOEHHOCTSIX TIPIMEHEHHSI MATEMATHKH [T PEIIeHUS] HAYIHBIX U TPUKIATHBIX 3a71a4.

U3ydeHrne mMaTeMaTuKu COCOOCTBYET 3CTETMUECKOMY BOCIHMTAHUIO YEJIOBEKA, TOHUMAHHIO
KpacoThl M W3SIIECTBA MATEMaTHUECKUX PACCYXKIEHHUH, BOCIPHATHIO TEOMETPHUYECKHX (opM,
YCBOEHHIO HJIEN CUMMETPUH.

Hcropus pa3BuTisg MaTEMATHIECKOTO 3HAHMS JAE€T BO3MOYKHOCTD MOIOJIHUTH 3a11aC MCTOPHKO-
HAyYHBIX 3HAHWU IIKOJBHUKOB, C(HOPMHUPOBATH Yy HHUX IMPEACTABICHHS O MaTeMaTWKe KaK YacTh
OOIIEYEIOBEYECKON  KYNbTYPbl. 3HAaKOMCTBO C  OCHOBHBIMH  HCTOPUYECKMMH  BEXaMu
BO3HMKHOBEHUSI M Pa3BUTUSl MAaTEeMATUYECKOM HAyKH, C MCTOPHUEH BEIMKUX OTKPBITUN, UMEHAMU
JoNIell, TBOPHUBIIMX HAYKY, TOJDKHO BOWTH B MHTEIUICKTYaJbHBIH Oaraxk KaKI0TO KYJIbTYPHOTO
YyernoBeKa.

MecTto yyeGHoro npenmera B @enepajbHOM 6a3MCHOM Y4eOHOM
(o0pa3oBaTeJLHOM) IJIAHE.

basucHbIit yueOHBIN (00pa3oBaTeNbHBIN) TUIAH HA M3YYEHHE MATEMATHKH B OCHOBHOW MIKOJIE
OTBOJIUT 5 y4eOHBIX YacoB B Hexemo (5,6,9 knaccax), 6 ydaeOHBIX 4acoB B Henenmo (7,8 Kimaccel) B
TeUYEeHUE Kakaoro rojaa oOy4denus, Bcero 918 ypokos. B 7-8 kmaccax: anredpa - 5 gaca, reomeTpust
— 1 gac, B9 kmaccax anrebpa - 3 gaca, reomeTpus — 2 Jaca.

Cormnacro basucHoro ydeOHOTO (00pa3oBaTeNb-HOTO) IJIaHa B 5—6 Kilaccax M3ydaercs MpeaMeT
«Maremarukay (MHTETpUPOBAaHHBIA MpeaMeT), B 7—9 kmaccax - «MaremaTuka (BKIIOYAIOLIUI
paszzuensl «Anredpa» u «['eomeTpus»)



[Mpeamer «MaremaTnka» B 5—6 Kiaccax BKJIIOYAeT apU(PMETHUECKUII MaTepuan, >IIEMEHTHI
anreOpbl U TEOMETPHUH, a TAKKE 3JIEMEHThI BEPOSTHOCTHO-CTATUCTUYECKON JIMHUU.

[Mpenmer «Marematuka» B 7 — 9 kimaccax BKIIIOYAaeT B ce0s HEKOTOpPBIE BOTPOCH! apH(DMETHKH,
pa3BUBAIOIIME YHCIOBYIO JIMHUIO 5—6 KiaccoB, anreOpamyeckuii marepual, 3JeMeHTapHbIC
(YHKITUH, 2IIEMEHTBI BEPOSITHOCTHO-CTAaTHCTUYECKOH JIMHUM, @ TaKKe TEOMETPUIECKHN MaTepHal,
TPaTUIIMOHHO M3Yy4al0TCsl, €BKIMI0BA TE€OMETPHS, JIEMEHTHI BEKTOPHOU aJreOphl, TEOMETPUIECKUE
mpeoOpazoBaHusl.

Paznen «AnreOpa» BKJIIOYaeT HEKOTOPHIE BOMPOCH apH(PMETHKH, DPa3BHBAIOIINE YHCIOBYIO
JMHUIO 5—6 KJIaccoB, COOCTBEHHO anreOpanmdecKuii MaTepHall, dIEMEHTapHbIe (yHKIUH.

B pamkax yueOHOTO pasmena «['eoMeTpus» TPAJAWIIMOHHO HM3YYAIOTCS, €BKIUIO0BA T€OMETPHS,
AIIEMEHTHI BEKTOPHOU anreOphl, TeOMETPHIECKHE TTPE0Opa30BaAHHUS.

Pacnpeueﬂeﬂne yqeﬁnoro BPEMEHHU MECKAY ITUMHU NPEAMETAMHU NPEACTABJICHO B Ta0JauIe.

I'ona obyuenust Kou-Bo yacos B Koa-Bo yueOHbIX Bcero yacos 3a
HeJleJI10 Hellellb Y4eOHbIii rog
5 Kkace 5 34 170
6 Kacc 5 34 170
7 kacc 6 34 204
8 xiacc 6 34 204
9 kacc 5 34 170
918 yaca 3a kypc
Kaacenl IIpeameTbl MATEMATHYECKOTO Konn4yecTBo 4acoB Ha CTYIEeHH OCHOBHOI'0
HHKJIa o0pa3oBaHus
5-6 Marematika 340
7-9 IAnreOpa 442
["eomerpust 136
Bcero 018

Tpebosanus K ypoenio noo020moeKu yuaujuxcs

N3ydenne wmaTeMaTWKM B OCHOBHOUW IIKOJIE JaeT BO3MOXKHOCTh OOYdJarOmMMCS JIOCTHYb
CIEAYIOUIUX PE3YIbTAaTOB PA3BUTHUSL:

1) 6 Auunocmuom nanpagieHuu:

® OCHOB TPaKAAHCKOW HMAEHTUYHOCTH JIMYHOCTH (BKJIIOYAss KOTHUTHBHBIM, AMOLMOHAIBHO-
LIEHHOCTHBIHN 1 OBEJEHUYECKUI KOMIIOHEHTHI);

® OCHOB COLHAIbHBIX KOMHCTCHHI/Iﬁ (BKJIIO‘laH LHEHHOCTHO-CMBICJIIOBBIE YCTAHOBKH H
MOpaJIbHBIEC HOPMBI, OIIBIT COMUAJIBHBIX U MEKIIMIYHOCTHBIX OTHOHJGHPII;'I, HpaBOCO3HaHI/Ie);

® TOTOBHOCTM W CHOCOOHOCTH K TEpexony K CaMoOOpa30BaHHMI0O Ha OCHOBE Y4eOHO-
MO3HABATENIFHOW MOTHBAIIMM, B TOM 4YHUCIE TOTOBHOCTH K BBIOODY HampaBiICHHS
poGHUILHOTO 0Opa3oBAHMSL.



2) 6 memanpeomemnom HanpaeieHuu:

MIEPBOHAYAIBHBIE TPEICTABICHUS 00 HIESX U O METOAAaX MAaTEeMAaTHKH KaK YHHUBEPCAJIbHOM
SI3BIKE HAYKU M TEXHUKH, CPEACTBE MOACIINPOBAHUS ABIEHUI U IPOLIECCOB;

YMEHHUE BHIIETh MAaTEMAaTHYECKYIO 3a/1ady B KOHTEKCTE MPOOJIEMHON CHTYallMH B IPYTUX
TUCLAIIIINHAX, B OKP Y)KAIOIIEH KU3HH;

YMEHHUE HAXOJWUTh B PA3IMYHBIX MCTOYHUKAX HH(POPMALHIO, HEOOXOAUMYIO JUIS PEUICHUS
MaTeMaTHYECKUX MPOOJIeM, TIPEACTaBILITh €€ B TMOHATHOHN (opMe, MPHUHUMATh pEIICHUE B
YCIIOBHSX HEMOJIHON W N30BITOYHOM, TOYHOM U BEPOSITHOCTHON HH(DOpMAITHL;

YMEHHE TOHUMATh M HCIOJH30BATh MAaTEMATHYECKHE CPEACTBAa HATIATHOCTH (TpaduKw,
JMarpamMMBbl, TaOJHIIBI, CXEMBI U JIp.) [T WDTIOCTPALUU, HHTEPIPETAIH, apTyMEHTAIUH;
YMEHHUE BBIIBUTATh TUTIOTE3bI MIPU PEIICHUH yIeOHBIX 3a/1a4, TOHUMATh HEOOXO0AUMOCTh UX
MIPOBEPKU;

YMEHHE MPUMEHITh WHAYKTUBHBIE W JCIYKTHBHBIE CHOCOOBI pacCyXIEHUH, BHAETH
pa3IMyHbIE CTPATErHH PELIEHUS 3a/1a4;

IIOHUMAHHE CYIIHOCTH QITOPUTMHYECKUX NPEANUCAaHUN W YMEHHE JAEWCTBOBaTh B
COOTBETCTBHH C MPEUIOKEHHBIM AIITOPUTMOM;

YMEHHE CaMOCTOATEIBHO CTaBUTH LI€JIM, BBIOWPATh M CO3/4aBaTh aJrOPUTMBI JJISl PEICHUS
y4eOHBIX MaTEMaTHIECKHUX MPOOIIeM;

YMEHUE IUIAHUPOBATh U OCYIIECTBISITH AEATEIBHOCTD, HANPABICHHYIO HA pPEHICHHE 3anad
HCCIIEI0BATENBCKOTO XapaKkTepa;

B codepe pa3Burus peryisiTUBHBIX YHHBEPCAJBHBIX Y4YeOHBIX [IeHCTBHIl TPHOPHUTETHOE
BHUMaHUE yaenseTcs (pOpMHPOBAHUIO JACUCTBHIA LENETONIAaraHns, BKIIOYas CIIOCOOHOCTh CTaBHTH
HOBBIC YUeOHBIC [IEJM U 33/1a4H, TUIAHUPOBATh MX PEAM3aINIo, B TOM YHCJIe BO BHYTPEHHEM IUIaHE,
OCYIIECTBIATH BBHIOOP I(PPEKTUBHBIX MYyTEH W CPENCTB IOCTHIKCHHS Ielel, KOHTPOJMPOBATH H
OLICHMBATh CBOW JEUCTBHS KaK IO pe3ylbTaTy, TaKk M IO CIOCO0y [eHCTBUS, BHOCHUTH
COOTBETCTBYIOIINE KOPPEKTUBBI B X BBHITIOJHEHUE.
Benymum crmocobom pemeHus 3TOM 3ajgadu  gBsieTcs  (OopMHpOBaHWE CHOCOOHOCTH K
MIPOEKTUPOBAHUIO.
B cdepe pa3BuTHs KOMMYHHKATHBHBIX YHHBEPCAJIbHBIX YYeOHBIX JeHCTBHMiIi TpHOpPHTETHOE
BHUMAaHHUE yIEJSeTCs:

. (GOpMHUpPOBAaHUIO JCUCTBHIA 10 OpraHM3alMd ¥  IUIAHUPOBAHUIO  y4eOHOTO
COTPYIHUYECTBA C VYYHUTEIEM M CBEPCTHHKAMH, YMEHHUI paboTaTh B Tpynme u
NpHOOPETEHUIO OIBITA TaKOW pabOTHI, MPAKTHYECKOMY OCBOCHHIO MOPAIbHO-ITHYECKHX U
TICHXOJIOTHYECKUX TPUHIIMIIOB OOIIEHUS U COTPYIHUYECTBA;

. MIPAaKTUYECKOMY OCBOEHHWIO YMEHHH, COCTaBIIOIIMX OCHOBY KOMMYHHKAaTHBHOMW
KOMIIETEHTHOCTH: CTaBUTh M pellaTb MHOT0OOpa3Hble KOMMYHHUKATHBHBIC 3a/1a4y;
JIEHCTBOBAaTh € YYETOM TMO3HWIMHA JPYroro M yMETh COTJACOBBIBATH CBOM JACHCTBUS;
YCTAaHABIMBATh W TOJJIEPKUBATh HEOOXOMMMBIE KOHTAKTHl C JPYTUMH  JIFOJBMU;
VIOBJICTBOPUTEIBHO BIAJIETh HOPMAaMH W TEXHUKOW OOIICHHS; ONPEAETATh Ieln
KOMMYHHKAIINH, OIICHUBATh CUTYALMIO, YIUTHIBATh HAMEPEHUS U CIOCOOBI KOMMYHUKAITUH
napTHEPa, BEIOUPATH aIeKBaTHBIE CTPATETHH KOMMYHHKAIIUH;

. Pa3BUTHIO PEUEBON JEATEIBHOCTH, IPUOOPETEHUIO OIBITa UCTIOIB30BAaHHUS PEUEBBIX
CPEACTB ISl PEryNSUH YMCTBEHHOW JESTEIbHOCTH, MPHOOPETEHHIO ONBITA PETYJISIHA
CcOOCTBEHHOTO PEYEBOTO MOBEACHMS KAK OCHOBBI KOMMYHUKATUBHOM KOMIIETEHTHOCTH.

B cbhepe pazBurus mno3HaBaTeIbHBIX YHHMBEPCAJBHBIX Y4eOHBIX AeiCTBHH TPHOPHTETHOE
BHUMAaHUE yIEJSeTCs:

. MPAKTHIECKOMY OCBOCHHIO OOYJAIOIIMMHKCS OCHOB TPOEKTHO- HCCIIENOBATEIBCKOM
NEATENbHOCTH;

. Pa3BUTHIO CTPATETHI1 CMBICIIOBOTO YTEHHS U paboTe ¢ MH(popMaIueit;

. MIPAaKTUYECKOMY OCBOCHHMIO METOJOB TO3HAHWS, WCIOJIb3YEMBIX B Pa3IMYHBIX

obmactax 3HaHUS W cdepax KYIbTYpbl, COOTBETCTBYIOIIETO WM HHCTPYMEHTApHs H
5



MOHATUIHOTO arapaTa, peryisipHOMY 00paIeHnto B yaeOHOM TMporiecce K UCIOIb30BAaHIIO
o01Iey4eOHBIX YMEHUI, 3HAKOBO- CHUMBOJIMYECKUX CPEICTB, IIUPOKOTO CIEKTPa JOTHYECKUX
JEUCTBUH 1 OTIEPALIM.

3) 6 npeomemHnomM HanpagIeHUU:

oBNajeHNe O0a30BBIM TOHATHWHBIM aIapaToM IO OCHOBHBIM paseliaM COJepKaHus,
npeacTaBiIeHne 00 OCHOBHBIX HM3y4aeMbIX IMOHATUSAX (YUCIO, TeoMeTpuueckas (urypa,
ypaBHEHHE, (YHKIMS, BEPOATHOCTh) KaK BAXKHEHIINX MATEMaTHUYECKUX MOJEIX,
MTO3BOJIIOIIM X OMKCHIBATh U N3y4aTh PEaJbHbIE MPOLECCH] U SABICHNUS,

yMeHHe paboTaTh ¢ MATEMAaTHYECKUM TEKCTOM (aHAJIM3HPOBATh, U3BJIEKATh HEOOXOIUMYIO
UHPOPMAINIO), TPAMOTHO TPHUMEHATh MAaTEMAaTHYECKYyI0 TEPMUHOJOTHIO W CHMBOJIHKY,
HCIIOJIb30BaTh Pa3INYHbIC A3BIKM MATEMATUKH;

YMEHHE TIPOBOJHTH  KJIACCH(HKALIMU, JIOTHYECKHE OOOCHOBaHHA, JI0Ka3aTelbCTBA
MAaTEMAaTHYECKUX YTBEPKICHUH;

YMEHHE paclo3HaBaTh BHJIbI MAaTEMAaTHYECKUX YTBEPXKACHUU (aKCHOMBI, OIpEEIeHus,
TEOPEMBI U Jp.), IPsIMbIE U 00paTHBIE TEOPEMBL;

pa3sBUTHE TIPEACTABICHUNA O 4YHCIE W YHCJIOBBIX CHCTEMax OT HATypalbHBIX 10
NEHCTBUTEIBHBIX YUCEN, OBJIaJICHUE HABBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBHBIX
BBIUYMCJICHU;

OBIIAJICHNE CHUMBOJIbHBIM SI3BIKOM aireOpbhl, NPUEMaMHU BBIIOJHEHUS TOKIECTBECHHBIX
peoOpa3oBaHUil palMOHANBHBIX BBIPAXKECHHUW, PEIICHUS YpPaBHEHMM, CHCTEM YpPaBHEHUH,
HEPABEHCTB M CHCTEM HEPABEHCTB, YMEHHUE HCIIOIB30BaTh MICI0 KOOPAWHAT HA IUIOCKOCTH
JUIS MHTEPIPETAlliy YPaBHEHUI, HEPABEHCTB, CHCTEM, YMEHHE MTPUMEHSThH alreOpandeckne
mpeoOpa3oBaHus, anmapar ypaBHEHMH M HEPABEHCTB MAJISl PELUCHHs 334ad U3 Pa3IMYHBIX
pa3nenoB Kypca;

OBNIAJICHNE CHCTEMOW (YHKIIMOHAIBHBIX TMOHATHH, (YHKIWOHAIBHBIM S3BIKOM U
CHMBOJIUKOHM, yMEHHE Ha OCHOBE (DYHKIMOHATbHO-TpAaQUUECKUX MPEACTaBICHUI
OTIMCBIBATH M aHAIIM3UPOBATH PEANBHBIE 3aBUCUMOCTH;

OBJIaJICHNE OCHOBHBIMHU CIIOCOOAMHU TPEACTABICHUS W aHAJIHM3a CTATHCTUYECKUX TaHHBIX;
HaJW4Me MPEACTABICHUH O CTATHCTHYECKUX 3aKOHOMEPHOCTSIX B pPEabHOM MHpPE U O
Pa3IMYHBIX CIIOCO0AX UX U3YUEHHS], O BEPOSATHOCTHBIX MOEIIIX;

OBJIaJICHHE TEOMETPUIECKUM SI3bIKOM, YMEHHUE HCIIOIB30BATh €T0 JUIsl ONUCAHUS TIPEAMETOB
OKPYXKAIOIIETO MHpA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN M M300pa3sHTEIBHBIX
yMeHUH, MproOpeTeHre HaBBIKOB TEOMETPUIECKUX OCTPOCHHUI;

YCBOCHHE CHCTEMATHYECKMX 3HAHWH O IUIOCKMX (HUrypax M HX CBOICTBaX, a TaKkKe Ha
HaIJBITHOM YPOBHE — O TNPOCTEHIIMX MPOCTPAHCTBEHHBIX TelaX, YMEHUE IPUMEHSTH
CHUCTEMATUYECKNE 3HAHUS O HUX JUIS PEIICHUS TEOMETPUYECKUAX U MPAKTUYECKUX 3a/1a4;
YMEHUSI HM3MEpATh IMHBI OTPE3KOB, BEIMYHMHBI YIJIOB, HCHOJB30BaTh (HOPMYIBI JUIS
HaXOJKICHUS IEPUMETPOB, IUIOMIAACH U 00bEMOB T€OMETPHIECKUX (PUTYD;

YMEHUE NPUMEHATh W3y4YEHHBIE TOHATHS, PE3YNAbTaThl, METOIBI I pEIICHUs 3aaad
MIPAaKTHYECKOTO XapakTepa M 3aJad M3 CMEXKHBIX IUCHUINIMH C MCIOJIb30BaHHWEM IIpHU
HEO0OXO0UMOCTH CIIPABOYHBIX MaTEPUANIOB, KAIBKYJISTOPa, KOMIIBIOTEPA.

.JIH'-IHOCTHI)IG, METANPEAMETHBIC U NPEAMETHDBIC PE3Yy/IbTaThbl

0CBOCHUA y‘-I96HOI‘0 npeamera «MaTeMaTHKA»

B3anMocBA3b pe3ynbTaToB OCBOEHUS Npeamera «MaTeMaTHKa» MOYKHO CHCTEMHO INPEACTaBUTH B
Buze cxembl. Ilpum 3toM oOo3Hauenue JIP yka3piBaeT, 4TO MPOJBMKEHHE YJAIIUXCS K HOBBIM



00pa3oBaTeIbHBIM PE3yJabTaTaM MPOUCXOIUT B COOTBETCTBUU C JIMHUSMHU PA3BUTHS CPEICTBAMHU
npeaMera.

Memanpeomemnpimu pe3ynbTaTaMu H3ydeHHS Kypca «MaremaTuka» sBIsieTcs (OpMHpPOBAHUE
YHHUBEpCAIBbHBIX yaeOHbIX neiicTuil (YVY /).

Pezynamuenvie YY/I: 5-9 knaccobl

JINYHOCTHBIMU pe3yJbTATAMH  HU3y4eHHUs npeamera «MaremaTuka» (B BUAE CIEAYIOLIMX
yueOHBIX KypcoB: 5—6 knacc — «MaremaTtukay, 7-9 knacc — «Anredpa» u «['eomMeTpus») SABISIOTCS
CIIEAYIOIIME KauecTBa:

— HE3aBUCUMOCTH U KPUTUYHOCTH MBIIIJICHUS;
— BOJIL M HACTOMYHUBOCTD B JIOCTHI)KCHHU IICTIH.

CpencTBoM TOCTHIKEHUS 3TUX PE3YIbTATOB SIBISETCS:

— cHCTeMa 33/IaHui ydeOHHUKOB;

— TpeNCTaBlIeHHAs B ydeOHHKAX B SBHOM BHJIC OpTaHU3AINs MaTepraa 1o MPUHIUITY MHHAMAKCa;

— HUCIIOJIb30BAaHHUE COBOKYITHOCTHU TCXHOHOFHﬁ, OPUCHTHPOBAHHBIX HA PA3BUTUEC CaMOCTOATCIBHOCTU
U KPUTUYHOCTU MBIINUICHHUA: TCXHOJIOTHA HpO6JICMHOFO auaiora, TEXHOJOTUA NPOAYKTHBHOI'O
YTCHUA, TCXHOJIOTHA OLICHUBAHU .

— 6bl0GUeamb BEPCUU pEIICHUs TPOoOJEeMBbl, OCO3HaBaTh (M HMHTEPIPETUPOBATH B CiIydae
HEOOXOIMMOCTH) KOHEYHBIN Pe3yNbTaT, BEIOUPATh CPEICTBA JOCTIDKCHHS IEIN U3 TPEITI0KESHHBIX,
a TaK)Ke UCKaTh UX CAMOCTOSITEIIBHO;

— cocmagnamy (MHANBUIYAJIbHO WIK B TPYIINE) TUIAH PELICHUS IPOOIEMBbI (BBIIIOTHEHUS IIPOEKTA);

— pabortas Mo TIaHy, c@epsmb CBOM ICHCTBUS C IIETBIO W, NMPU HEOOXOIUMOCTH, HCIIPABITH
OIIMOKM CAMOCTOATENIBHO (B TOM YMCIIE U KOPPEKTUPOBATH IJIAH);

— B AUAJIOTC C YUUTEIIEM coeepluerHcmaeosantb CaMOCTOATECIIBHO BLIpa6OTaHHLIe KPUTEPHUHU OLICHKH.

7—-9-11 knaccot

— CaMOCTOATEIILHO 0OHApy*CcUeams U opmyauposams NpodIeMy B KIACCHONH M MHIUBUIYAJIbHON
yaeOHOU AeSATEIbHOCTH;

— 6b108U2AMb BEPCUU PEIICHHUS POOIEMbI, 0CO3HABAaTh KOHEYHBIN PE3ybTaT, BEIOMPATh CPEICTBA
JOCTIDKCHHS LIS U3 MPEUIOKEHHBIX WM UX UCKAaTh CAMOCTOSTEIBHO;

— cocmaenams (MHANBAIYAIFHO WIX B TPYIINE) IUIAH PemeHns Ipo0iaeMbl (BBITTOTHEHHUS TIPOEKTA);
— noobupams K Kaxnou npodiaeme (3a1aue) aeKBaTHYIO €l TEOPETHIECKYIO MOJIEITb;

— paboTas Mo MpeasoKEHHOMY UM CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY, UCHOI6308aMb HAPSLY
C OCHOBHBIMH CPEACTBAMU M [OTOJIHUTENIbHBIE CpencTBa (CIpaBOYHAs JIUTEPaTypa, CIOXKHbBIC
puOOpbI, KOMIIBIOTED );

— NJIAHUPOBamMs CBOIO MHIUBHYAIBH VIO 00pa30BaTENbHYIO TPACKTOPHIO;



— pabomamb TO CaMOCTOSITETIBHO COCTABJICHHOMY IUIaHY, CBEpssACh C HUM H C IEJIBIO
JeSITeTbHOCTH, MCIPABIsAsA OIIMOKH, MCIONB3YsS CaMOCTOSTEILHO TOA0OpaHHbBIE CPeACTBa (B TOM
yucne u Marepuer);

— CBOOOJHO 110716308ambCsi BHIPaOOTAHHBIMHU KPUTEPUSIMHU OLIEHKHA U CAMOOLICHKH, UCXOAS U3 LENN
1 IMCIOIIUXCS KPUTEPHUEB, Pa3iyasi pe3yabTaT U CIIOCOOBI ACHCTBHIA;

— B XOJI€ NPECTaBICHUS IPOEKTA 0A8amMb OYEHKY €ro pe3yabTaraM;

— CaMOCTOATCIBHO 0OcCO3Haeantb NMPUYUHBI CBOCTO YCII€Xa HJIM HEYCIICXa W HaAXOOUTb CIIOCOOBI
BbIXOJa U3 CUTyallu HEYCIICXA,

— yMemb OYeHums CTETICHb YCIEITHOCTH CBOSH MHINBUIYaIbHON 00pa30BaTeIbHON ACATEIEHOCTH;

— 0aéams OYeHKy CBOUM JIMYHOCTHBIM KauecTBaM M 4YepTaM XapakTepa («KakKoB s51»), ONpeneyiTh
HaIpaBJIEHUS] CBOETO Pa3BUTHS («KAKUM 51 XOUY CTAThY, «YTO MHE AJISl 3TOTO HAJIO CAENATHY).

Cpeocmeom ¢hopmuposanus perynaTUBHBIX Y'Y ]| ciyKaT TEXHOJOTHS MPOOJIEMHOTO JUaJioTa Ha
JTane M3ydeHUsi HOBOTO MaTepuaya W TEXHOJIOTHUS OICHUBAHMS O0pa30BATEIBHBIX JOCTHXCHHIMA
(y4eOHBIX ycHexoB).

IHo3nasamenovuvie YY/I:

5-9-11 knaccot
— QHATUBUPOBAMb, CPABHUBAMND, KAACCUDUYUPOSamb U 0000ujamb HaKThI U SBJICHHUS,

— ocywecmenams CpaBHEHHE, CEPUALINIO U KJIaCCU(DUKAINIO, CAMOCTOSITEIEHO BBIOMpAsi OCHOBAaHUS
W KpUTEpUU Ui YyKa3aHHBIX JIOTMYECKHX OMNEpaIif; CTPOUTh KIACCU(DUKAIMIO ITyTEM
JTUXOTOMUYECKOTO JeeHus (Ha OCHOBE OTPHULAHNA);

— cmpoums JIOTHYECKH OOOCHOBAaHHOE PACCYXJICHHE, BKIIOYAONICE YCTAHOBJICHWUE MPUYUHHO-
CJICJICTBEHHBIX CBS3EH;

— €030a6amb MaTEMaTHIECKIC MOJCIIH,

— COCTaBJITh TE3HCHI, PA3JIMUHbIE BUJbI IUIAHOB (IPOCTHIX, CIOXHBIX U T.1I.). IIpeoOpa3oBbiBaTh
MH(OPMAIUIO M3 OJHOTO BUA B APYroH (TabJHIly B TEKCT, AMATpaMMYy H TIp.);

— 6bIUUMBIEAMb BCE YPOBHU TEKCTOBOH HH(MOPMALHH.

— yMems onpeodensmb BO3MOKHBIE WCTOYHHKH HEOOXOJMMBIX CBEIEHUH, MPOHM3BOAMTH IOWMCK
nH(POpPMAIINH, aHATM3UPOBATH U OIICHUBATH €€ JTOCTOBEPHOCTb.

— TNOHMMAas TO3WULHUIO APYroro 4eJOBeKa, pasiuuams B €ro peud: MHEHUE (TOUKy 3peHus),
JI0Ka3aTeNLCTBO (ApPTyMEHTHI), (DAaKThI; TUIIOTE3bI, aKCHOMBI, TE€OpUHU. JJIsI ITOr0 CaMOCTOSITEBHO
WCIIOJIb30BaTh pa3iMyYHble BUABI UYTEHHUS (M3ydarouiee, MPOCMOTPOBOE, O3HAKOMUTEIBHOE,
MMOUCKOBOE), MPUEMBI CITyLIAHUSI.

— CcaMOMy ¢030aéamb WCTOYHHKH WH(POpPMAIMM pPAa3sHOTO THNA W sl PasHBIX ayauTOPHUH,
coOmoaaTh MHPOPMAIIMOHHYIO TUTHEHY U ITpaBIiia HHOOPMAIIMOHHOI O€301MacHOCTH;



— YMemb UCNnoNb306amb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJOTUN KaK HHCTPYMEHT JUIS
TOCTIDKCHHS CBOMX IIeJIel. YMETh BEIOMpATh aIeKBaTHBIC 3a/1a4€ MHCTPYMEHTAIBHBIE IPOTPAaMMHO-
amnmapaTHbIe CPEACTBA U CEPBHCHI.

Cpeocmeom opmuposanus no3HaBaTeNbHbIX Y Y]l cioyxaT ydaeOHBIM MaTepuasl U HMPEXIE BCETO
NPOAYKTUBHBIC 3aaHUsl y4eOHHMKA, TO3BOJLIIONIME TPOIABUTATHCS IO BCEM IIECTH JIMHHSM
passurus. (JIP)

1-s JIP — Hcnonp3oBaHne MaTeMaTHUYECKUX 3HAHUM IJIs1 PELICHUS PAa3IMYHBIX MaTeMaTHUYECKHUX
3a/1a4 ¥ OLICHKH TOJyYEHHBIX PE3yNbTATOB.

2-51 JIP — CoBOKYITHOCTh YMEHHM 110 UCTIOJIb30BAHUIO JOKA3aTEIBHOW MaTeMaTHUECKON PEeyH.

3-a JIP — CoBOKymHOCTh yMEHHH 1o pabore ¢ mH(popmanued, B TOM YHUCIE U C Pa3TMIHBIMH
MaTEMAaTHYECKHUMH TEKCTaAMHU.

4-5 JIP — YMeHHs UCIONIb30BaTh MaTeMaTHUECKUE CPEACTBA Il M3YUYEHHUSI M OMMCAHUS PeabHBIX
MPOLECCOB U SIBJICHUM.

5-s JIP — He3aBHCHMOCTD M KpHTUYHOCTH MBILIUICHUS.
6-5 JIP — BoJig 1 HacCTOHYMBOCTD B JOCTHKEHUH LIEJIH.

Kommynuxamuenvie YY/I:

5-9-11 knaccot

— CaMOCTOSITETIBHO Op2aHu308bl6ams yIeOHOE B3aUMOJICHCTBHE B Tpymme (OMpenessiTh Oo0Ime
eI, TOTOBAPUBATHCS IPYT C IPYTOM U T.11.);

— OTCTamBasi CBOIO TOUKY 3PEHHUSI, NPUEOOUNDb apeyMeHmbl, TIONTBEPKAas UX paKTaMu;
— B IUCKYCCHH YMemb 6bl06UHYMb KOHTPAPTYMEHTHI,

— YIUTBCS KPUMUYHO OMHOCUMbCSL K CBOEMY MHEHHIO, C IOCTOUHCTBOM NPU3ZHABAMb OITNOOYHOCTh
CBOEro MHEHUSI (€CIM OHO TaKOBO) U KOPPEKTHUPOBATH €T0;

— TMOHUMATh MO3UIHIO APYroro 4uenoBeka. Paziuyamb B €ro peyd: MHEHHE (TOUYKY 3pEeHUs),
JI0Ka3aTeNbCTBO (apTyMEHTHI), (PaKThI; THIIOTE3bI, aKCHOMBI, TEOPHUH;

— ymemos B3TTIAHYTh Ha CUTYyaluio C HHOH IIO3UIINH U C)OZOGGpMGGMbC}Z C JIOAbMHU UHBIX HO3I/H_II/II7L

Cpeocmeom popmuposanuss KOMMYHUKATUBHBIX Y'Y /] CiTy’kaT TEXHOJIOTHS MPOOJIEMHOTO THAIOTa
(moOyxnaromuil 1 MOABOIALIMM JUAJIOT) M OpraHu3anus padoThl B MallbIX TIPYINIax, TaKXKe
HCII0JIb30BaHUE HA YPOKAX JMEMEHTOB TEXHOJIOTHH MPOIYKTUBHOTO YTCHUSI.

HpeL[MeTHblMI(l pe3yjdbTaTaMi M3YYCHHUA MNpPEIAMETaA «MaTeMaTHKa» SABJISIOTCS caeaywiiue

YMeHHUS.
5-i kaacc
IIpenmeTHbIe pe3yJbTaThl
ITo oxoH4YaHuM 5 KJIacca yY4eHUK ITo oxoH4YaHuM 5 KJIacca y4eHUK MOJYYUT
HAY4YUTCH BO3MOKHOCTb




IOHUMATh OCOOEHHOCTH JIECATHYHOUN

CHUCTCMbI CHHUCIICHUA

MO3HAKOMUTLCHA C
CUHCIICHUS C OCHOBAHUSMH, OTIIMYHLIMU OT 10...

HNO3UIIUOHHBIMH CHCTCMaMH

CpaBHHBATh u YIIOPSIIOYHUBATH

HaTypaJIbHbIE YNCIIa

YIJIyOUTh pa3BUTh
HATYpaIbHBIX YHCIAX;

Hu NpEaACTaBICHUA 0
HAay4YUTBCA HCIOJB30BaATh

MPUEMBI, PAlMOHAIN3UPYIOINE BEIYUCIIEHNS. . .

BBITIOJTHATH apH(PMETHIECKUE TCHCTBUS C
HATypaJIbHBIMH YUCIIaMU

NMO3HAKOMUTHCS C PA3TUYHBIMU CIIOCOOaMH
pelieHus MpooJieM TBOPUYESCKOTO U TIOUCKOBOTO
xapakrepa.

pa3B]{lTb YMCHI/IG BBIJACIATH HpI/ISHaKI/I 58 CBOﬁCTBa
00BEKTOB

mpeoOpa3oBEIBaTh OyKBCHHBIE

BBIpaXKCHUA

NMO3HAKOMHUTBCS C CHMBOJIbHBIM SI3bIKOM
anreOpbI(3arnch 3aKOHOB apU(YMETHISCKIX
JCWCTBHI), MPUEMaMH BBITIOJHEHUS TOKIECTBEHHBIX
peoOpa3oBaHUA BRIPAKECHHI

pemarb JIMHEHHBIC YPaBHCHHUA

MO3HAKOMMUTBCHA C CHHTC30M KaK COCTAaBJICHHC
OcJIoro u3 IIaCTGI‘/’I, BOCIIOJIHSAA HCAOCTAIOIINUC
KOMIIOHCHTHBI, IOABCACHHUC IO IIOHATHC, BRIBCICHIC
CHGHCTBHﬁ; BBIJIBMJKCHHUEC THIIOTEC3 U UX

000CHOBaHHE.
BBITIOJTHATH apU(PMETHUECKUE ACHCTBUS C | YIJIYOMTh M Pa3BUTh [MOHUMAHHE CYIIHOCTH
O6BIKHOB€HHBIMI/I )_IpOGHMI/I aJ'IFOpI/ITMa, YMCHI/IG HeﬁCTBOBaTB 10 FOTOBOMy
ANTOPUTMY

HaXoJUTh HpI/IGHI/I)I(éHHBIe SHAYCHHUA

BCJIIMYHUH C HEAOCTATKOM U H30BITKOM. ..

NOHATH, YTO MOTPEIIHOCTh PE3yIbTaTa BBIYMCICHUI

JIODKHA OBITh COM3MEPHMa C  IIOTPEIIHOCTHIO
HCXOIHBIX TAHHBIX;

NPUMMEHATh MpaBWia MPUOIMKEHHBIX BBIYUCICHUN
MpU PEUICHUH TMPAKTUYECKUX 3aJa4 U PELICHUH

3a7a4 IPYrux ydeOHbIX MPEIMETOB. ..

JINYHOCTHBIE pe3yabTaTbl

Pe3yabTatr Bo3MoxkHBI c10CO0 J0CTHKEHU S
Poccuiickasi rpasxknanckas uaeHTH4HOCTH | [IpoBenenue YpOKa—HIrpbI «HUcTtopus
(marpuotu3Mm, yBaxeHue K OTedecTBY, K | poccuiickoit MaTEeMaTHKH. ApudmeTnxa
MPOLUIOMY u HacTosimeMy | Maraunkoroy...

MHOTOHAITMOHAJIBHOTO HapoJa Poccuu...

TOTOBHOCTh M CIIOCOOHOCTHb OOYJarOMIMXCS K

CaMOpPa3BUTUIO U CaMOO6pa3OBaHI/IIO
OCHOBC MOTHBaIlH K 0 6y‘l€HI/IIO
IIO3HAHHIO. ..

Hcnone3oBaHne Ha ypOKax UTPOBBIX MOMEHTOB.
Ha | Perrenue peOycoB M KpOCCBOPJIOB...

)51

TOTOBHOCTHL H CIOCOOHOCTH K Pa3BUTUIO

JIOTUYECKOTO M KPUTUYCCKOI'O MBIINIJICHUSA

«MEI
Ipoou
OJMHAKOBHIMH ¥ C Pa3HBIMU 3HAMEHATEIISIMH )

IIpoBenenue TaKue

C

YpOKa—HUTPHI

pasHsle...» (OOBIKHOBEHHBIE

TOTOBHOCTh U CIIOCOOHOCTD K YMCTBEHHOMY

Ypox — mpakTUKyM «A €Clli HW3MEHHTH...»
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SKCIEPUMEHTY (3aBHCHMOCTH nepuMmerpa U TUIOILA A
MPSAMOYTOJBHHUKA OT €r0 pasMepa u HopMbI)
MeTtanpeaMeTrHble pe3yabTaThl (peryjasaTusHbie Y'Y /1)

PesyabTar B03M0KHBIH cIOC00 10CTHKEHHS
OCHOBBI CaMOKOHTPOJISA, caMOOIleHKH, | OOCYKJeHue U BBIOOp palMOHAIBHBIX CIIOCOOOB
MNPUHATUS PELICHUA U OCYIIECTBICHUS | PELICHHUS.
OCO3HaHHOTO BbIOOpa B  yueOHOI | Pedexcus.
JEATEIbHOCTH
YMEHHE MpPOBEPSThH pe3ynbTaThl | PerieHne 3agaHuii THIIA «HAWAW OMIHOKY», «IIPOBEPh
BBIYMCIICHAN 1o o0pasiy» u Jp.
YMEHHE OLICHUBATh cBoto | Pedmekcus
JIEATEIIbHOCT, apryMEHTHPYS
MIPAIUHBI JIOCTHIKEHUS 58105
OTCYTCTBUA IJIAHUPYEMOTO
pe3yibrara. ..

MeranpeaMeTHbie pe3ybTaThl (M03HABaTeabHbIE YY /1)

PesyabTar B03M0KHBIH cIOC00 T0CTHKEHHS

yMeHue co3maBarh, mpuMeHATh u | CocTapieHne aHATUTHYECKUX MOJIENCH .

npeoOpa3oBhIBATh 3HAKM W CHMBOJIBI,

MO aCIN n CXCMBI IJi1 peIICHUM

y‘IGGHHX 1 ITO3HABATCJIBHBIX 3a1a4

Pemenne

TEKCTOBBIX 3a/ad apUPMETUYECCKHUM U

anreOpandecKkuM crocodamu.
Cocrasienue rpapuIecKux MojeseH.

CMBICJIOBOC UTCHHC

CocraBneHne MUHHU KOHCIIEKTA 10 TEKCTY y4eOHHKa.
Bribop cniocoOa 3amuicu ycinoBusl (CxeMoH, TaOmuIe,
CIIOBECHO).

KOMIICTCHTHOCTD B obmactu

ncnons3oBanus UKT— TeXHOIOTHHA.

[ToaroToBka ydanmmucs (1o >KEIaHWIO) MPE3CHTAUI
K YpOKaMm.

[ToaroToBka cooOIIeHHI ITyTeM IMOMCKa MH()OpMAIlHU
B UHTEPHETE

CTPYKTYPUPOBAHUE 3HAHUI

Pa3paboTtka criocoO0B U yCIOBHUIl AEHCTBHSI, KOHTPOIh
M OLICHKA MPOIIecca M Pe3yIbTaTOB ACATEIbHOCTH

MeTanpeaMeTHbIe pe3yJibTaThl (KOMMYHHKATHBHBIE Y Y ]])

PesyabTar Bo3Mo:kHBIIi c11OCO0 70 CTHXKEHUSA
YMCHHE OCO3HAHHO WCIIONB30BaTh peueBbie | YcTHas pabora Ha ypoke: (HOPMYIHpPOBAHHE
CpeAcTBa B COOTBETCTBUM €  33Ja4€Hl | ompeneneHUid W TpaBWi, BBICKA3bIBAHUE U

KOMMYHHKAIIUH [ BBIPAKEHUSI CBOMX YYBCTB,
MBICTIEH W TOTPEOHOCTEH; TUIAHWPOBAHHS W

peryimsuun cBOCH ACATCIbHOCTH, BJIaACHUC

YCTHOH u MMHUCBMEHHON peusbto,

00CyXJleHHE Pa3JIMYHbIX BApUAHTOB PEILCHUS,

BCIOCHUC CaMHuMHU yYdamuMucst

IIEPEKPECTHOTO» OIPOCa OAHOKIACCHUKOB.
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MOHOJIOTHYECKON KOHTEKCTHOU PEYBIO.

YMEHHE CaMOCTOATEIIFHO  Op2aHu308bi6ams | YcTHas padoTa Ha ypOKax.
yuebHoe B3aUMOJIECHCTBHE B rpynmne | Pabora B ManbIx rpynmax.
(ompenenate oOmUEe IenM, JOToBapuBaThes | 3amanus Tuma «OOCYIU € COCEIOM», «COCTaBb
JPYT C IPYroM U T.A.)... 3a7aHue MapTHEPY» U T.A.
YMEHHE MPOSIBISITh UHUIIUATUBHOE CocTaBnsiTh B TpyIIIE IUIaH PELLICHUS
COTPYIHUYECTBO B TIOUCKE U cOope po0JIEMBI
uHpOopManun ®opmupoBanre paboTaTh B MalbIX TPYIIIAX,
napax
6-ii kiIace

Hcnonvzosamo npu pCIICHUN MAaTEMATHYCCKUX 3ada4d, UX 000CHOBAHHUH H IIPOBEPKE HaﬁHeHHOFO

peIIeHHsT 3HAHHE O:

- JIeCSATUYHBIX IPOOSX U MpaBUIaX ACHCTBUIA C HUMH;
- OTHOWIEHHUAX W MPONOPLHIX; OCHOBHOM CBOWMCTBE MPOMOPIIUH;
- mpsAMoil 1 00paTHOM MPOMOPIIMOHAIBHBIX 3aBUCUMOCTSX H UX CBOWCTBAX;

- TpOIeHTaX;

- LeNBIX U APOOHBIX OTPHUIATEIHFHBIX YUCIIAX; pAllHOHATBHBIX YHCIIAX;
- TpaBuiie CPAaBHEHHS PALIMOHAIBHBIX YHCET,
- TpaBWJIax BBIMOJIHEHUS OMEpanyii HaJ palOHaATbHBIMU YMCIaMU; CBOMCTBAX OIEpalyi.

— Cpasnusamys necsiTHIHBIE POOH;

- 6bINOJHAMb OTIEPALUH HAT ACCATUYHBIMU IPOOSIMHU;

- npeobpazosvléamp NSCATHIHYIO APpO0b B OOBIKHOBCHHYIO M HA000POT;

- OKpyensms UEINbIe YMCIa U ISCATHIHbBIC Ipo0u;

- HaxoO0umw NPUOIOKEHHBIC 3HAYCHHS BEJIMUHH C HEJJOCTATKOM U H30BITKOM;
- 6bINOAHAMb TIPUOIIMHKEHHBIC BEIYUCIICHHS U OLICHKY YHCIIOBOTO BBIPA)KCHHS,

- Oelums 9HCIO B JaHHOM OTHOULICHHUMH,

- HaxoOumbv HEU3BECTHBIN YICH MPOIIOPIIHH;
- HaxoOumbv JAHHOE KOJMYECTBO IMPOIEHTOB OT YWCIA M YUCIO 10 M3BECTHOMY KOJHYECTBY

IMPOLCHTOB OT HETO;

- HGXOC)I/!mb, CKOJIBKO IPOUEHTOB OAHO YUCJIO COCTABJIACT OT APYIOIO,
- yeeauuueanv 1 yMCHbIIATH YUCIIO HA JAHHOC KOJIUYCCTBO ITPOLCHTOB,
- peuwambsb TEKCTOBBIC 3aJa491 Ha OTHOLICHUA, IIPOIIOPIHUK U IIPOUCHTHI;

- CpasHueamsv NBa palUOHAJIbHBIX YUCIIA,

- 6blNOJIHAMb OIICpaAllu Hald pallMOHAJIBHBIMU 4YHCIIaMH, UCII0JIB30BaTh CBOMCTBA onepaunﬁ

JUIS YIIPOILEHUSI BEIYUCIICHU;

- pewams KOMOMHATOPHBIE 33]]a91 C TOMOIIBIO ITPABHJIA YMHOKEHUS;

- HaxoOumbv BEPOSITHOCTH MPOCTEHINX CITyIaliHBIX COOBITHI;

- pewambs TPOCTEHIHE 3aa4U HAa OCEBYIO M IEHTPAITGHYIO CHMMETPHIO;

- pewamb IPOCTEHINIE 3aa4l HA pa3pe3aHne U COCTABICHHE T€OMETPHUECKHUX (PUTYD;

- HaxoOumbv pPeICHHsI «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIOJIB3yIOTCS

MaTeMaTHYCCKUE CPECACTBA,

- co30asamb TPOAYKT (pe3yabTaT MPOCKTHOH NEATEIBHOCTH), JJIS M3YUCHUS] W OTMCAHUS
KOTOPOTO HCIIOJIL3YIOTCS MATEMAaTHICCKHIE CPEICTRA.
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7-i1 kJacc.
Aure0pa

Hcnonvszoeams Tipu pelieHNH MAaTEMAaTHYECKUX 3a/1a4, UX 0OOCHOBAaHMU W MPOBEPKE HAJEHHOTO
peIIeHNsT 3HAHHE O:

- HATypaJbHBIX, LEJIbIX, PAIIUOHATBHBIX, UPPALHOHAIBHBIX, JCHCTBUTEIBHBIX YUCIIAX;

- CTENEHU C HATYPAIbHBIMU MIOKA3aTEISIMU U UX CBOICTBAX;

- OJHOWICHAX W MpaBWIaX JCUCTBUU C HUMU;

- MHOTOWICHAaX U NpaBujiax ICUCTBUUA C HUMU;

- (¢opMynax COKpamEHHOTO YMHOXCHUS;

- TOXOECTBaX;, METOJaX I0Ka3aTeIbCTBA TOXKICCTB;

- JIMHEWHBIX YPaBHCHUIX C OJTHOM HEU3BECTHOM U METOAAX UX PEUICHUS;

- CHCTEMax JBYX JIMHEUHBIX YPABHECHUU C ABYMSI HEU3BECTHBIMU U METOJIaX UX PEILICHUS.

- Bummoansme OeHCTBHSA ¢ OJHOWICHAMH M MHOTOYJICHAMH;

- Y3HA6amb B BHIPAKCHHUIX (POPMYIIBI COKPAMEHHOTO YMHOXEHHUS U IPUMCHSITH UX;

- packnadvléanb MHOTOUYICHB HA MHOXKUTEIH;

- GbINOAHAMb TOXKIECTBCHHBIE TIPE0OPa30oBaHMSI IEIBIX ATeOPaNIECKUX BRIPAKCHHUN;

- 0oKa3vleambs MPOCTEUIITHE TOXKIECTBA;

- HAX0O0umy YUCIIO COUETAHUIN U YUCIIO Pa3MEIICHUH;

- pewiams TUHEUHbIC YPABHECHHUS C OJJHOU HEU3BECTHOM;

- pewiamb CHUCTEMbl JBYX JMHCUHBIX YPABHEHUWA C JABYMSI HEU3BECTHBIMH METOJIOM
MOJICTAHOBKH ¥ METOJIOM alreOpanvdecKoro CIOXKCHHS,

- peuiamsb TEKCTOBBIE 33141 C MOMOIIBIO JIMHEHHBIX YPAaBHCHUI U CUCTEM;

- HaxoO0umv PEIICHUS KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4d, B KOTOPBIX HCIOIB3YIOTCS
MaTeMaTUYECKUE CPEACTBA;

- co30aséamb TPONYKT (pe3yabTaT MPOSKTHOU NEATENHHOCTH), JJIA W3y4CHHUS W OMHCAHUS
KOTOPOT'O UCHOJB3YIOTCS MAaTEMATUUYECKUE CPEICTBA.

7-i KJaacc.

I'eomeTpust

Hcnonvszoeams Tipu pelieHNH MaTEMAaTHYECKUX 3a/1a4, UX 0OOCHOBAaHHU W INPOBEPKE HAJEHHOTO
peIIeHNsT 3HAHHE O:

- OCHOBHBIX T€OMETPHUYECKHUX MOHATHIX: TOUKA, MpAMas, MIIOCKOCTh, JIy4, OTPE30K, JIOMaHas,
MHOTOYTOJIbHUK;

- OmpenereHuN yria, OUCCEKTPHUCHI YIila, CMEKHBIX U BEPTUKAIBHBIX YIJIOB;

- CBOMCTBax CMEKHBIX M BEpTHKAIBHBIX YIIIOB;

- ONpeneeHUH PaBEHCTBA TEOMETPUIECKUX (DUTYP; MPHU3HAKAX PABEHCTBA TPEYTOJIBHUKOB;

- TEOMETPUYECKMX MECTax TOYEK; OMCCEKTPHCE yIlIa M CEpeIMHHOM TMEepIECHIUKYIIpe K
OTPE3KY KaK TEOMETPUUYECKHX MECTaX TOUEK;

- ONpEIEeTICHUM NapauIeIbHBIX MPSAMBIX; IPU3HAKAX U CBOMCTBAX MAapaJUIENIbHBIX MPSIMBIX;

- aKCHOMeE MapayieIbHOCTH U €€ KpaTKOW UCTOPHH;

- (opMyse CyMMBI yIIIOB TPEYTOJIEHUKA,

- ONpEIETICHUM M CBOMCTBAX CPENHEN JIMHUU TPEYTOJIBbHUKA,

- teopeme Daneca.

- Ilpumenams CBOUCTBA CMEKHBIX U BEPTHKAIBHBIX YIJIOB [IPU PEIICHAN 3a/1a4;

- HaxoO0umu B KOHKPETHBIX CUTYAIUsIX PaBHbIC TPEYTOJILHUKU U JOKa3bIBaTh X PABEHCTBO;

- ycmanaenueéams MapaieIbHOCTD MPSAMBIX U IPUMEHATH CBOMCTBA MAPAIIIEIBHBIX MPSIMBIX;

- npumeHAms TEOPEMY O CyMME YIIJIOB TPEYTOJIbHUKA;

- UCNOIb306amb TEOPEMY O CPENHEH JIMHUU TPEYrOIbHMKA U TeopeMy Pareca NpU pelIeHAN
3az1ad;
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- HAX0O0umy PELICHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIIOJIb3YyIOTCS
MaTeMaTHYECKUE CPEACTBA;

- co30aéamb TPOAYKT (pe3yapTaT MPOEKTHOH NEATENbHOCTH), A H3YYCHHS] U ONHMCAHUSA
KOTOPOTO HCTIOJIb3YIOTCSI MAaTEMaTUYECKHE CPEICTBA.

8-ii kacc.
Aure0pa

Hcnonvszoeamsv Tipu pelieHNH MAaTEMAaTHYECKUX 3a/1a4, UX 0OOCHOBAaHHM W NPOBEPKE HAJIEHHOTO
peIIeHNsT 3HAHHE O:

- anreOpanyeckoil IpoOu; OCHOBHOM CBOWCTBE ApOOH;
- TpaBWJIax JEHCTBUI C anreOpandecKuMu ApOoOsIMH;

- CTEMEHSX C LENbIMH MMOKA3aTeIIMH U UX CBOICTBAX;
- CTaHJApTHOM BH/JIE YHCIIA;

k

- ysxumax X, MX cBOMCTBax M rpadukax;
- TIOHATUY KBaJpaTHOTO KOPHS M apu(METUIECKOTO KBaPATHOTO KOPHS;
- CcBOiicTBaxX apu(hMETHUECKUX KBAIPATHBIX KOPHEH;

y=kx+b y=x2 Y=

y=+x .
- ¢dyHkouu , €€ cBOMCTBax U rpaduke;
- (dopmyne s KOpHEH KBaJpaTHOTO YpaBHEHHUS;
- Teopeme Buera s mpuBen€HHOTO M 00IIET0 KBAIPATHOTO YPAaBHEHHUS;
- OCHOBHBIX METOJIaX PEUICHHUS LENBIX PAlMOHATIBHBIX YPAaBHCHHI: METOJE pa3loKeHHS Ha
MHOYHTENN U METOJIE 3aMEHBI HEM3BECTHOM;
- METOJIe pemeHHs APOOHBIX PAMOHANBHBIX YPaBHEHHN;
- OCHOBHBIX METO/IaX PEIICHUS CHCTEM PAIllHOHAJIBHBIX YpaBHEHHH.
- Coxpawams anrebpandeckue Ipoowu;
- 6bINOAHAMb ApUPMETHIECKHE IEHCTBHSA C anreOpandecKuMH APOOSMI;
- UCNOIb308amMb CBOMCTBA CTENICHEW C LENBIMH NOKA3aTENISIMU TIPH PEIICHUN 33/1a4;
- 3anucvléams YUCIa B CTAHTAPTHOM BUJIC;
- 8bINOJHAMb TOXKIECTBEHHBIC IPEOOPA30BAHNS PAMOHAIBHBIX BBIPAKECHHIA;

k
2 y=-—

y=kx+b y=x X .
, Y KCIOJb30BaTh UX CBOMCTBA IIPU

- cmpoums Tpapuku QyHKIUAN
pelIeHUH 3a/1a4;

- gblyuCIAmMb APUPMETHUCCKHIC KBaIPATHBIC KOPHH;

- npumensmb CBOHWCTBA apU(PMETUUCCKUX KBAJAPATHBIX KOPHEH MPU PEIICHUH 33]1a4;

=Jx y
Y 1 UCIIOJIb30BAaTh €0 CBOMCTBA IIPpU PCIICHUU 3a/1a4,

- cmpoums rpaduk GyHKIHN

- pewamb KBaJIpaTHBIC YPaBHEHUS;

- npumensms TeopeMy Buera npu pemrenun 3anad;

- pewamv TENbIE pAIMOHAJIBHBIE YPABHEHHS METONOM pAa3JIOKCHHS HAa MHOXHUTEIH U
METOIOM 3aMEHBI HEM3BECTHOM;

- peuwiams IPOOHBIC YPaBHEHHUS;

- pewams CHCTEMBI PAIlHOHAJIBHBIX ypaBHEHUIA,

- pewamb TEKCTOBBIE 3aJadd C TIOMOIIbIO KBAJPATHBIX W PAIMOHAIBHBIX yYPaBHEHUH W HMX
CHCTEM;

- HaxoOumov pPeICHHsI «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIOJIB3yIOTCS
MaTeMaTHYECKHE CPEICTBA;

- co30asams TPOAYKT (pe3ylbTaT MPOCKTHOW IESTENbHOCTH), JJIS W3Y4EHHS W OMHCAHUS
KOTOPOTO HCIOJB3YIOTCS MAaTEMaTUIECKHAE CPEICTBA.
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8-ii kacc.
I'eomeTpust

Hcnonvszoeams TIpu pelieCHNH MAaTEMAaTHYECKUX 3a/1a4, UX 0OOCHOBAaHHMU W INPOBEPKE HAJEHHOTO
peIIeHNsT 3HAHHE O:

- OmpeneNeHUM TMapajvieorpaMma, pomoOa, TMPSMOYrOJbHHWKA, KBaJIpara; MX CBOWCTBAX W
MpU3HAKaX;

- OIpenes’eHUHU TParleuH; JIEMEHTaX Tpareunn; TEOPeMe O CPEAHEN JTMHUN TPaIleLuy;

- OIpene’eHUU OKPYKHOCTH, KPYra 1 HX 3JI€MEHTOB;

- Teopeme 00 H3MEPEHUH YIIIOB, CBI3aHHBIX C OKPYKHOCTHIO;

- OINpenejeHWH U CBOMCTBAaX KacaTENbHBIX K OKPYKHOCTH; TEOPEME O pPaBEHCTBE ABYX
KacaTeJbHBIX, MPOBEAEHHBIX U3 OHOU TOUKH;

- ONpEIEeTICHUH BIMCAHHOM M ONTMCAHHON OKPYKHOCTEH, UX CBOMCTBAX;

- OmpeneieHUN TPUTOHOMETpHYECKHe (YHKIUU OCTPOTO YT, OCHOBHBIX COOTHOIICHHUN
MEXIY HUMU;

- npuémax peueHus NpsMOYTroibHBIX TPEYTOJIbHHUKOB;

- TpUroHOMeTpu4ecKuX QyHKIuAX yriaoB ot 0 go 180°;

- TeopeMe KOCMHYCOB U TEOpEME CUHYCOB;

- npuémax pemeHus IPOU3BOIBHBIX TPEYTrOJIbHUKOB;

- (dopMymax s TUIOIAAN TPEYroJbHUKA, TapaJuIeIorpaMMa, Tpareum;

- teopeme [Mudaropa.

- Ilpumenams TpU3HAKK U CBOMCTBA MapajuiejorpaMma, pomo6a, IpsIMOYroJibHUKa, KBaapaTa
MIpU pPELICHUY 3a7a4;

- pewams IPOCTEHILINE 331a41 HA TPATICLHUIO;

- HaxoO0umb TPAAYCHYIO MEPY VYIVIOB, CBS3aHHBIX C OKPYXHOCTBIO; YCTaHaBIMBaThb HX
PaBEHCTBO;

- npumeHsimb CBOWCTBA KacaTelbHBIX K OKPYKHOCTHU IIPH PEIICHUH 3a4a4;

- pewamyv 337a4y Ha BIMCAHHYIO U ONMCAHHYIO OKPYKHOCTB;

- GbINOAHAMb OCHOBHBIE TEOMETPUYECKHE TIOCTPOCHHSI C TOMOIIBIO LIUPKYJIS U JIMHEHKU;

- HaxoOumv 3HAYCHHUS TPUTOHOMETPUUECKUX (YHKIMH OCTPOTO yIila dYepe3 CTOPOHBI
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA;

- npumeHsimb COOTHOIICHHS MEXIY TPUTOHOMETPUUECKUMH (YHKIUSAMHU TIPH PEIICHUH
3ajad; B YAaCTHOCTH, IO 3HAYEHWIO OJHOHW W3 (YHKIMH HAXOJWUTh 3HAYEHHS BCEX
OCTaJIbHBIX;

- pewams NPSIMOYTOJIbHBIE TPEYTOJIbHUKY

- c800ums paboTy c TpuroHoMeTpuieckumu (yHkuusmu yriaoB ot 0 mo 180° k ciydaro
OCTPBIX YIJIOB;

- npumeHsmb TEOPEMY KOCHUHYCOB U TEOPEMY CUHYCOB IPU PELICHUN 33]a4;

- pewiams TPOU3BOJIbHBIE TPEYrOJIbHUKH;

- HaxoO0umby TUIOLIAAN TPEYrOJbHUKOB, MapaJlIeIOTPaMMOB, TPareLuuii;

- npumensims Teopemy [Tudaropa npu pemennu 3anay;

- HaxoO0umy MPOCTEHIINE TEOMETPUIECKHE BEPOSTHOCTH;

- HAX0O0umy PEIICHUS <GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a[a4, B KOTOPBIX MCIIOJb3YyIOTCS
MaTeMaTHYECKUE CPEACTBA;

- co30aéamb TPOAYKT (pe3yabTaT MPOEKTHOH NEATENBbHOCTH), A M3YUCHHS U OMHCAHUS
KOTOPOTO HCIIOJIb3YIOTCSI MAaTEMaTUYECKUE CPEICTBA.

9-ji KJ1acc.

15



Aure0pa

Hcnonvszoeams TIpu pelieCHNH MAaTEMAaTHYECKUX 3a/1a4, WX 0OOCHOBAaHHMU W NPOBEPKE HAJIEHHOTO
peIIeHNsT 3HAHHE O:

- CBOMCTBax YHCIIOBBIX HEPABEHCTB;

- METOJAAX PEIICHHUs JINHEHHBIX HEPABEHCTB;

- CBOICTBaxX KBaJApaTHUHOW (QYHKIUH;

- METOJAX PEIICHHs KBaJpaTHBIX HEPABEHCTB;

- METOJE MHTEPBAJIOB [ PEIMICHUs pAllMOHAIBHBIX HEPABEHCTB;
- METOJAX PEIICHHs CHCTEM HEPABEHCTB;

n

- cBoiicTax u rpaduke Gyukimn? ~ Y mnpu marypamsHOM 715

- ONpEIETICHUM M CBOMCTBAX KOPHEH CTETICHU 71

- CTEMEHSX C palMOHAIbHBIMH MTOKA3aTENAMU U UX CBOMCTBAX;

- ONpeneleHWH W OCHOBHBIX CBOMCTBaX apU(PMETHYECKOW mporpeccur; Qopmyne s
HAXOXICHUSI CyMMBI €€ HECKOJIbKUX MEPBbIX YJICHOB;

- ONpeneleHWH W OCHOBHBIX CBOMCTBaX T'€OMETPUYECKOW mporpeccuu; Gopmymne s
HAXO0XJIECHUSI CyMMBbI €€ HECKOJIbKUX IIEPBbIX YICHOB,;

- ¢dopmyne it cyMMBl OECKOHEYHOH T'€OMETPHYECKOW IPOTPECCHH CO 3HAMEHATEIeM,
MEHBIIUM [0 MOAYIIO €AMHHIIBL.

- Hcnonv3oeams CBOWCTBA YNCIOBBIX HEPABEHCTB AJIs1 IPe0Opa30BaHMs HEPABCHCTB;

- 0oKa3vieams NPOCTEHIINE HEPABEHCTBA;

- peuwiambs TMHEHHBIC HEPABEHCTBA;

- cmpoumb rpaduK KBagpaTUIHONW (QYHKIIMH U UCTIONIF30BATh €T0 MPH PEIICHUH 33/1a4;

- peuwiamb KBaJpaTHBIC HEPABEHCTBA;

- peuwiams palMOHAJILHBIE HEPABEHCTBA METOJOM HHTEPBAJIOB;

- pewamb CUCTEMBI HEPABEHCTB;

n

- cmpoums rpadux Gpyskuun Y ~ Y Opu HATYPANbHOM £ M MCMOJIB30BATh €rO MPH PEIICHHN
3ajay;

- HaxoO0umuv KOPHH CTETICHHU ;

- UCNOIb308amb CBOMCTBA KOPHEW CTETICHH 71 TP TOXKIECTBEHHBIX MPE0OPA30BAHUSX;

- HaxoO0umv 3HAYCHUSI CTENIEHEH C PalMOHAILHBIMU TOKA3aTEISIMU;

- pewams OCHOBHBIC 33/1a4H HA apH(PMETHIECKYIO U TEOMETPUIECKYIO TPOTPECCHU;

- HaxoO0umsb cCyMMy OECKOHEUHOW r€OMETPHUYECKON MPOrpecCHH CO 3HaMEHaTeNIeM, MEHbIINM
0 MOAYJIO €INHUIIBI;

- HAX0O0umy PELICHUS <GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a[a4, B KOTOPBIX HCIIOJNb3YyIOTCS
MaTeMaTHYECKUE CPEACTBA;

- co30aéamb TPOAYKT (pe3yapTaT MPOEKTHOH NEATENBHOCTH), A H3YYCHHS] U ONHCAHUSA
KOTOPOTO HCIIOJIB3YIOTCSI MAaTEMaTUYECKUE CPEICTBA.

9-ii kaacc.
I'eomeTpust

Hcnonwvzoeamsb ipu pelIeHUN MaTEMATHYECKUX 3a1a4, IX 000CHOBAaHHUHU U MTPOBEPKE HAMIEHHOTO
peIIeHHsT 3HAHHE O:

- TMpHU3HAKax MoJo0us TPEYroJIbHUKOB;

- TeopeMe O MPOMOPLUUOHAIBHBIX OTPE3KaX;

- CBOWCTBE OMCCEKTPHUCHI TPEYrOJIbHHUKA;

- TOPONOPLHMOHAIBHBIX OTPE3KAX B MPAMOYrOJIbHOM TPEYTOJIbHUKE;
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- TPONOPIMOHATBHBIX OTPE3KAX B KPYTe;

- Teopeme 00 OTHOIICHHUH TUIOIIAICH TTOO0HBIX MHOTOYTOJIEHUKOB;

- CBOICTBaX MpPAaBUJIBHBIX MHOTOYTOJBHHUKOB; CBSI3M MEXIy CTOPOHOHM IPaBHIBHOTO
MHOTOYTOJIbHUKA M PAJInyCaMH BIIMCAHHOTO U OITMCAHHOTO KPYTOB;

- ONpeneNeHUN UTMHBI OKPYKHOCTH U (OPMYIIE I €€ BBIYHCICHUS;

- (opmyre rIomaan MpaBUIBHOTO MHOTOYTOJIBHUKA;

- OmpeneieHUN IO Kpyra u ¢hopmyse A e€ BelYncieHus; Gpopmyne Ui BBIYHCICHUS
IJIOIIAIEH YacTel Kpyra;

- TpaBWE€ HaXOXICHHS CYMMBI U Pa3HOCTH BEKTOPOB, MPOU3BEICHHS BEKTOpA Ha CKaJsp;
CBOMCTBA ATUX ONEpAIUK;

- ompenereHUH KOOPAMHAT BEKTOPa M METOJAaX UX HAXOXKICHHUS;

- TpaBWJIC BHITOJHEHHUH OTEpanii HaJ BEKTOPaMH B KOOPIMHATHOH (opme;

- ONpeneNeHUH CKATAPHOTO MPOU3BECHHS BEKTOPOB M (POPMYJIE [T €ro HaXOXKICHHS;

- CBSI3M MEXIY KOOPJIMHATAMH BEKTOPOB U KOOPJMHATAMH TOYEK;

- BEKTOPHBIM M KOOPJAWHATHBIM METOAX PEIICHHUS T€OMETPUUECKUX 3a/1a4.

-  ¢dopmynax  oObéMa  OCHOBHBIX  NPOCTPAHCTBEHHBIX  TI'€OMETPHUYECKHX  (HUTYp:
napajienenumena, Kyoa, mapa, ImHIpa, KOHyca.

- Ilpumenams IPU3HAKY TTOTOOMS TPEYTOJLHUKOB MIPH PEIICHUH 3a/1a4;

- pewamp TIPOCTEHINHE 3a0a4M HA TIPOTIOPIHOHAIIBHBIE OTPE3KH;

- pewams POCTEHIIE 3aa4U HA TIPABIIIbHBIE MHOTOYTOJIHUKH;

- HaxoOumov JAIAHY OKPYKHOCTH, IJIOMIATb KPyra U €ro 4acTeif;

- 8bINOJHAMb OTIEPALNH HAJI BEKTOPAMH B TEOMETPHIECKON U KOOPIAUHATHOU (opMme;

- HaxoOumv CKaISApHOE TPOHM3BEICHHE BEKTOPOB M MPUMEHSTH €ro i HaXOXKICHUS
Pa3IMYHBIX TEOMETPUIECKUX BEITHYHH;

- pewams TEOMETPUIECKHE 33191 BEKTOPHBIM M KOOPIUHATHBIM METOJIOM;

- npumeHsimb TEOMETPUIECKUE MPeoOpa3oBaHUs IIOCKOCTH TPHU PEIICHUH TeOMETPHYECKIX
3ajadg;

- HaxoOums  OOBEMBI  OCHOBHBIX  TIPOCTPAHCTBEHHBIX  TI'C€OMETPHYECKHX  (QUTYp:
napajenenumena, Kyoa, mapa, IIMHIpa, KOHyca;

- HaxoOumov pPeICHHsI «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIOJIB3yIOTCS
MaTeMaTHYECKHE CPEICTBA;

- co30asamb TPOAYKT (pe3ylbTaT MPOCKTHOH IESTENbHOCTH), Uil M3YYCHUS W OIHCAHHS
KOTOPOTO HCIIOB3YIOTCS MAaTEMaTUIECKHAE CPEICTBA.

5. Conep:xanue MaTeMaTH4Y€CKOT0 00pPa30BaHusI

ConepxaHrne MaTeMaTH4ecKoro 0Opa30BaHMs B OCHOBHOH MIKOJE (OPMHUPYETCS Ha OCHOBE
(byHIaMEHTATBHOTO sipa IIKOJIFHOTO MaTeMaTH4eckoro oOpasoBaHus. OHO B OCHOBHOH IIKOJIE
BKJIIOYAET CIICAYIOUINE Pa3/elbl: apugmemura, aneebpa, GynKyuu, 6eposmHOCms U CMamucmuka,
ceomempusa. Hapsgy ¢ 3TMM B HEro BKIIOYEHBl JBa JOINOJHHTENBHBIX pa3fena: J1o2uka u
MHOJICECMBA, MAMEeMAmMUKa 6 UCMOPUYeCcKOM pa3sumuu, 49TO CBA3aHO C pealu3alnued ILeleu
OOIIEMHTEIUIEKTYAIbHOTO W OOMIEKYJABTYPHOTO pa3BuTHs ydamumxca. ConepkaHue KaXIoro U3
3THX Pa3JeIOB Pa3BOPAYMBACTCSA B COAEPKATENBHO-METOANUECKYIO JIMHUIO, TPOHU3BIBAIOIIYIO BCE
OCHOBHBIE Pa3/ieNbl COIePKAHN MAaTEMaTHYECKOTO 00pa30BaHUs Ha TAHHOU CTYIEHU 00 ydeHUSI.

Conepxanue pasnena « Apu(pMeTHKa» CIyKAT 0230 I NaTbHEHIET0 N3yIeHUs YIaIIuMUCS
MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO WX JIOTHYECKOTO MBINUICHUS, (OPMHUPOBAHHIO YMEHUS
MOJIb30BATECS AJITOPUTMAMH, a TaKKe MPUOOPETCHHIO NMPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX B
[TOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMHU
¥ UPPANMOHATBHBIMA YHCIaMHU, (HOPMHUPOBAHUEM TIEPBUYHBIX TPEICTABICHUN O JEHCTBUTEIHHOM
yucie. 3aBeplIeHHe YHCIOBOW JIMHUM (CUCTEMAaTU3alusl CBEACHUN O NEUCTBUTENBHBIX YUCIAX, O
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KOMIUICKCHBIX YMCIIaX), TaK e KaK U 0oJiee CIOXKHbBIE BOTIPOCH apudmeruku (anroputm EBkimma,
OCHOBHAas TeopeMa apu(PMETHKH ), OTHECEHO K CTYIIEHH 00ILEeTo cpeaHero (TI0JIHOTO) 00pa30BaHusI.

Conepxanue pasznena «Ajarefpa» HampaBlieHO Ha (OPMHPOBAHME y YydJallUXCS MaTeMaTHde-
CKOTO ammapara JJisl pelieHUs] 3a1ad W3 pa3HbIX pa3lesioB MaTeMaTHKH, CMEXHBIX MPEIMETOB,
OKpYXKAOIIEH peaTbHOCTH. SI3bIK anreOphl MOMYEpPKUBACT 3HAYEHHE MATEMAaTHKH KaK s3bIKa JUIS
IIOCTPOCHUSI MAaTEMAaTHYECKUX MOJEJIECH MPOIIECCOB M SIBICHHUI pealbHOrO MHpa. B 3amadn m3yde-
HUS anreOphl BXOIAT TakKe pa3BUTHE AalTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B
YaCTHOCTH, /ISl YCBOCHHS Kypca MH(OpPMATHUKH, OBIAJCHHUS HABBIKAMH JEIYKTUBHBIX PacCykKJe-
auii. [IpeoOpasoBaHre CHMBOJBHBIX ()OPM BHOCHUT CIIEHU(PHUYESCKHI BKIAJ B Pa3BHTHE BOOOpake-
HUS yJaIIuXcsl, UX CIIOCOOHOCTEH K MaTeMaTnieckoMy TBOPUYECTBY. B OCHOBHOH mIKoJie MaTepuan
TPYNIAPYETCS BOKPYT palMOHAIBHBIX BBIPAKEHUH, a BOMPOCHI, CBSI3aHHBIE C UPPALMOHAIBHBIMU
BBIPQKEHUSIMH, C TPUTOHOMETPUIECKUMHU (QYHKIHSIMH U TIPEOOPA30BAHUSAME, BXOIST B COACPIKAHUE
Kypca MaTeMaTUK{ Ha CTapIed CTYIeHH 00ydeHHsI B IIKOJIE.

Copepxanue pazfena «DyHKIMU» HAIEEHO HA MOJyYeHUE MIKOJbHUKAMH KOHKPETHBIX 3Ha-
HUH 0 QYHKIINH KaK BaKHEHWIEW MaTeMaTHYeCKOH MOJIENH JUIs OIMMCAHUS U MCCIICAOBAaHMS Pa3HO-
00pa3HbIX TporeccoB. M3ydeHne 3Toro Marepuana CocoOCTBYEeT Pa3sBUTHIO Y YUAIIUXCS YMEHUS
WCTIOJIb30BaTh PA3IMYHBIC S3BIKK MATEMATHKH (CIOBECHBINA, CUMBOJIMYECKHM, TpapUIeCKuii), BHO-
CHT BKJIAJ B (pOpMHUpOBaAHWE TPEICTABICHUI O POJIM MATEMAaTWKH B Pa3BUTUU IMBUJIM3AINH H
KYJIbTYPBHI.

Paznen «BeposiTHOCTH M CTATHCTHKA» — 00S3aTEIBHBI KOMIIOHEHT IIKOJIFHOTO 00pa3oBa-
HUS, YCWIMBAIOUIMK €ro TNPHKIAJHOE W TPAKTHYECKOE 3HAUYEeHHE. JTOT MaTepuan HeoOXOoauMm,
nmpeXxnae Bcero, Jis (OPMHUPOBAaHUS y ydammxcs (yHKIMOHAIBHON TPaMOTHOCTH - YMEHUH
BOCTIPHHUMATh M KPUTHYECKH AaHAIM3WPOBATh HH(OpMAIMIO, TMPEICTABICHHYI0 B Pa3IHYHBIX
¢dopmax, TOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX pEANBHBIX 3aBUCHMOCTEH, MPOBOIUTH
MPOCTEHIIE BEPOSTHOCTHBIE pacyeThl. M3ydeHne OCHOB KOMOMHATOPUKH ITO3BOJHT yJaIIAMCS
paccMaTpuBaTh CIIy4ad, OCYHIECTBILIT Mepedop M MOJCYET YHCiIa BApUAHTOB, B TOM YHCIE B MPO-
CTEHIINX NPUKIATHBIX 3a1a4ax.

[Ipu u3ydyeHun CTaTUCTUKHU U BEPOSTHOCTU PACIIUPSIIOTCS MPEACTABICHHUS O COBPEMEHHOM Kap-
THHE MHpPa U METOJaX ero HMCCIeA0BaHUS, (HOpMHUpPYETCs MOHMMAaHUE POJIM CTATHCTUKU KakK HC-
TOYHHMKA COLMAIIBHO 3HAYMMOIN MH(POPMAINH, U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIE-
HUSL

Lenms conepkanus pasnena «l'eomeTpus» — pa3BUTh y YYaIIUXCSA TPOCTPAHCTBEHHOE
BOOOpaKEHUE U JIOTUYECKOE MBIIIJICHUE MMYTEM CHCTEMAaTHYECKOIO U3Y4YE€HUS CBOMCTB reOMETpUYe-
CKMX (UTYp Ha IJIOCKOCTH W B MPOCTPAHCTBE W MPUMEHEHHS THX CBOWCTB MPU PEIICHUH 33134
BBIUHMCIMTEIBHOTO M KOHCTPYKTUBHOTO XapakTepa. CyllecTBEHHas pojb MPU 3TOM OTBOAUTCS
pa3BUTHIO reoMeTpuyeckod uHTyMuuu. CoueTaHwe HArJIAHOCTH CO CTPOTOCTBIO SIBJSETCSA
HEOTHEMJIEMOM YacThIO TEOMETPHYECKMX 3HaHWA. Marepuan, OTHOCAIIMICA K OJIOKaM
«KoopauHaTe» u «BEKTOpBI», B 3HAYUTEIbHOW CTENICHW HECET B cebe MEXIpeaIMEeTHbIe 3HAHMUS,
KOTOpBIE HAaxOAST NPUMEHEHHE, KaK B Pa3MYHbIX MaTeMAaTHYECKUX [WUCUUIUIMHAX, TaK U B
CMEXHBIX IIpEeIMETAax.

OcoOeHHOCThIO pa3znena «JIormka U MHOKeCTBa)» SIBISIETCA TO, YTO NPEJCTABICHHBIA B HEM
Marepuanl MPEUMYIIECTBEHHO M3Yy4aeTCsd M HCIOJb3YEeTCd B XOJE PacCMOTPEHHUS Pa3IMYHBIX
BOMNPocoB Kypca. COOTBETCTBYIOIIMN MaTepHall HallelIeH Ha MAaTEMaTUYEeCKOE PAa3BUTHE YYaIUXCS,
(dbopMHUpOBaHUE Yy HUX YMEHHS TOYHO, CXKATO W SCHO M3JIaraTh MBICIM B YCTHOH M THCHBMEHHOM
peud.

Pazmen «MaTemaTuka B HCTOPHYECKOM Pa3BUTHM» TpenHa3HaueH i (HOPMHUPOBAHUS
MPEACTAaBICHN O MaTeMaTHKe KaK YacTH YEeJOBEUECKOW KYAbTYpHI, IJIsi OOMIEro pa3BUTHS
MIKOJIBHUKOB, JUI CO3/IaHMsI KYJIbTYPHO-HCTOPUUYECKOH cpenbl oOydeHus. Ha Hero He Beigensercs
CIEIUAIbHBIX YPOKOB, YCBOEHHE €r0 HE KOHTPOJHUPYETCA, HO COAECpP)KaHWE DSTOTO paziena
OpPTaHWUYHO TPUCYTCTBYET B y4eOHOM MpOIECCe KaK CBOETO pOAa TyMaHUTApHBIA ()OH MpH pac-
CMOTpPEHHH POOIEMAaTHKH OCHOBHOTO COAEPKaHHSI MaTeMAaTHIECKOTO 00pa30BaHMs.
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HeHHOCTHble OPHUECHTHUPLI COACPKAHUA yqeﬁnoro npeamera

MaremaTraeckoe 00pa30oBaHNE UTPACT BAKHYIO POJIb, KAK B PAKTUUECKOM, TaK M B TYXOBHOU
xm3HA oOmiecTBa. [IpakTHdeckas CTOpOHa MaTeMaTHYEeCKOTOo 00pa3oBaHUS CBs3aHa C (OPMHPO-
BaHHEM CIIOCOOOB JESITEIbHOCTH, AYXOBHAas — C WHTEIUICKTYaJbHBIM Pa3BUTHEM 4YEJOBEKa,
(bopMHpOBaHUEM XapakTepa U 00IIeH KyIbTYPHI.

[IpakTudeckas MOJE3HOCTh MaTeMaTUKA OOYCIOBJIEHA TEM, YTO €€ MPEeIMETOM SIBJISIOTCSA
(byHIaMeHTaIbHBIE CTPYKTYPHI PEalbHOTO MHpA: MPOCTPAHCTBEHHBIE (JOPMBI M KOJIMYECCTBCHHBIC
OTHOIIEHUS — OT MPOCTEUIINX, YCBAUBAEMBIX B HETIOCPEACTBEHHOM OIIBITE, A0 JTOCTATOYHO CIOXK-
HBIX, HEOOXOIMMBIX Ui DPa3BUTHS HAYYHBIX M TEXHOJOTHYECKHX HIeH. be3 KOHKpEeTHBIX
MaTeMaTHYECKUX 3HAHUN 3aTPyIHEHO MOHMMAaHWE MPUHLMIIOB YCTPOWCTBA U HCIIOJIb30BaHUS
COBPEMEHHOW TEXHHMKH, BOCIPUATHE W MHTEPIIPETAIHs pa3HOOOpa3sHOW COUMAIBHON, YIKOHOMHYE-
CKOM, MOTMTHYECKOI MHpopMaIn, MatodPpeKTuBHA OBCETHEBHAS MPAKTUIECKas IESATEIbHOCTb.
KaxnoMmy uenoBeky B CBOEW >KM3HM NPUXOAMTCS BBIMOJHATH JOCTATOYHO CIIOKHBIE PacdeTsl,
HaXOJUTh B CIIPABOYHMKAX HYKHBIC (POPMYIBI U NMPUMEHSTh WX, BIAJCTh MPAKTUIECKUMHU IpHE-
MaM# TeOMETPUIECKAX U3MEPEHHUI U MOCTPOCHNH, YNTaTh HH(OPMAIIHIO, TIPECTABICHHYIO B BUY
TabnmI, Auarpamm, TpauKoB, MOHUMATh BEPOSATHOCTHBIA XapaKTep CIIydaillHbIX COOBITHI, CO-
CTaBJISITh HECJIO>KHBIE aJITOPUTMBI U AP.

be3 6a30Boif MareMaTn4eckoil MOATOTOBKM HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM
4eJI0BEKOM. B miKosie MaTeMaTrKa CIyKUT OTMOPHBIM NPEAMETOM JISl U3YYECHUSI CMEKHBIX AUCLHUII-
nvH. B mocne mKoJpHOM KHU3HU peaibHOM HEOOXOAMMOCTBIO B HAILIM JIHU SIBIISIETCS] HETIPEPBIBHOE
oOpa3oBaHHe, 4TO TpeOyeT MOJIHOICHHON 0a30BOi 001Ie00pa3oBaTEILHON MOATOTOBKH, B TOM
yycjie W MareMaTuueckoi. M HakoHel, Bce OOJIbIIE CIICHHATIBHOCTEH, ¢ HEOOXOAUM BBICOKHI
YPOBEHb 00pa30BaHMA, CBI3aHO C HETMOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHUKd (PKOHOMHKA,
ousHec, (MHAHCHI, (DU3KKaA, XUMUS, TEXHUKA, HHHOPMATHKA, OUOJIOTHS, TICHXOJIOTH | 1Ip.). Takum
o0pa3oM, pacmmpsieTcsi Kpyr MIKOJBHUKOB, I KOTOPBIX MaTeMaThKa CTaHOBUTCS 3HAYUMBIM
MIPEAMETOM.

Jlnst KU3HU B COBPEMEHHOM OOIIECTBE BAKHBIM SBISCTCS (POPMHUPOBAHHME MATEMaTHIECKOTO
CTHJIl MBIIIJICHHS, TPOSBISIIOIIETOCS B ONPEICIICHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce ma-
TEMATHUYECKOH NESITEIIBHOCTH B apCeHAN MPHUEMOB M METONOB YEJIOBEUECKOTO MBIIUIEHUSI €CTECT-
BEHHBIM 00pa30M BKIIOYAIOTCS MHIAYKIUS W JIEAyKIHsA, 0000IICHHEe W KOHKPETH3alHs, aHaInu3 U
CHHTE3, KIacCU(PHUKALMS U CUCTeMaTH3anus, abctparupoBanue U anainorus. OObeKTsl MaTeMaTHYe-
CKMX YMO3aK/IIOYEHUH M TpaBuia WX KOHCTPYMPOBAHMSI BCKPBHIBAIOT MEXaHU3M JIOTHYECKHUX
MOCTPOCHUH, BBIPAOATHIBAIOT yMEHHS (HOPMYIHpPOBATH, 0OOCHOBBIBATH W JOKA3bIBATh CYXKICHUS,
TEM CaMbIM Pa3BHBAIOT JIOTMYECKOE MBIIUICHHE. Beaymas ponb NPUHAAJIEKUAT MaTEMaTHKE B
(OpMHPOBAHNY aNTOPUTMHYECKOTO MBIIIJICHUSI M BOCIIUTAHUN YMEHUH JAEWCTBOBATH 110 33laHHOMY

aTOPUTMY W KOHCTPYHMpOBaThb HOBBIE. B Xome pemeHus 3amad — OCHOBHOW ydeOHOM
NEATEbHOCTH HAa YPOKAaX MAaTEeMaTMKW — pa3BUBAIOTCS TBOpPYECKAs W MPUKIAAHAs CTOPOHBI
MBIIIJICHHU .

OOy4yeHne MaTeMaTUKe aeT BO3MOXKHOCTh PA3BUBATh y YYAIUXCSl TOYHYIO, SKOHOMHYIO U HH-
¢dopMaTuBHYIO pedb, yMEHHE OTOMpaTh HamOoJee MOAXOJSIINE S3BIKOBBIE (B YAaCTHOCTH, CHUM-
BOJIMYECKHUE, Tpaduueckue) cpeacTna.

Marematrueckoe 00Opa3oBaHHE BHOCHUT CBOHM BKJIAJ B ()OPMHPOBAHUE OOIIEH KYIBbTYpHI 4eJo-
Beka. HeoOXoqMMBIM KOMIIOHEHTOM OOIIEi KyTbTYphl B COBPEMEHHOM TOJKOBAaHHH SIBISIETCS 00-
1Iee 3HaKOMCTBO C METOJAMHU MTO3HAHMS JEHCTBUTEIBHOCTH, TIPEICTABICHHE O MTPEIMETE U METOJIE
MaTEMaTHKH, €r0 OTIWYHUS OT METOJIOB €CTECTBEHHBIX M T'yMaHHTApHBIX HayK, 00 OCOOEHHOCTSIX
MPUMEHEHNS MaTEeMAaTHKH ISl PEIICHHSI HAyIHBIX M MPUKIAIHBIX 33/1a4.

W3ydenne mareMaTuky CIOCOOCTBYET ACTETHYECKOMY BOCIUTAHHMIO YEIOBEKa, MOHUMAHHIO
KpacoThl M W3SIIECTBA MATEMaTHYECKUX PACCYXKIEHUH, BOCIPHATHIO T€OMETPHYECKHX (HOpM,
YCBOCHHIO UCH CHMMETPHH.

Hcropus pa3BUTHS MAaTEeMaTHYECKOTO 3HAHHS JA€T BO3MOYKHOCTH TOMIOJHUTH 3a1tac HCTOPUKO-
HAyYHBIX 3HAHWN IIKOJBHUKOB, C(HOPMHUPOBATH Yy HHUX IPEACTABICHUS O MaTeMaTHKE KaKk YacTH
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00LIEYEI0BEYECKOM KYIBTYPhl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHMYECKHMH BE€XaMHU BO3HHMKHO-

BEHHSI W Pa3BUTHA MaTEMaTHYECKON HAyKH, C UCTOPHEH BEIMKUX OTKPBITUH, WUMEHAMH JIFOJEH,

TBOPHBILHUX HAYKY, JOJDKHO BOMTH B MHTEJUICKTYaJIbHBIM Oara)x KaxJ10ro KyJIbTYpHOTO YElI0BEKa.
Cooepaicanue yueoHozo npeomema

APUDPMETHUKA 2404

Hatypaabnble ynciaa. HarypaneHenii psa. [ecatuunas cucrema cyucieHus. Apudmernyeckue
JEWCTBHS ¢ HATypaIbHBIMU dnciamMu. CBoicTBa apu(METHIECKUX JICHCTBUIA.

CrereHs ¢ HaTypaJIbHBIM IIOKa3aTCJIEM.

YHucnoBele BBIPAXKEHHUS, 3HAYCHHE YMUCIOBOTO BbIpaxeHusa. llopsmok AEHCTBU B YUCIOBBIX
BBIPOKCHUSX, UCTIOIB30BaHUE CKOOOK. PelieHne TeKCTOBBIX 3371a4 apru(PMETHUECKUMU CTI0COOaMHU.

Henutenmn u kpartHble. CBOMCTBY M mNpu3HAaKM JenuMocTH. [IpocTeie M cocTaBHble 4YHUCIHA.
Pasznosxenne HaTypaiabHOTO YHCIA HA MPOCTBIE MHOXKUTEIM. J[eIEHHE C OCTaTKOM.

Jpo6u. O0bkHOBeHHBIE PoOU. OCHOBHOE CBOHCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.
ApudmMernueckue IeHCTBHSI ¢ OOBIKHOBEHHBIMU JApo0siMu. HaxoskieHHE YacTH OT [ENOro U EeJIoro
O €r0 YacTH.

Hecsatnunbie npoou. CpaBHEHHUE JECATHYHBIX ApoOeh. ApupMeTHIeCKHEe JCHCTBUS C ASCITHIHBIMU
npooOsivu. [IpeacraBieHre NECATUYHONW JAPOOH B BHJIC OOBIKHOBEHHOU JpOOW M OOBIKHOBEHHOW B
BHJIC IECSITUYHOM.

[TponeHTHI; HAXOK/IEHHE MPOLEHTOB OT BEJIWYHHBI W BEIMYUHBI 10 €€ mporeHtaM. OTHOIICHHE;
BBIP)KEHHE OTHOIIICHHS B TIPOIIeHTaX. [IponopIys; 0CHOBHOE CBOMCTBO MPOTIOPLIUN.

Pemrenmne TeKCTOBBIX 3a/1a4 apu(PMETHIECKIMH CTIOCOOaMHU.

PaunonanbHbie ynciaa. [{on0KuTeNbHBIE U OTPULIATENIFHBIE YHCIA, MOAYIb YHCIa. MHOXECTBO
HEeNbIX 9rcesl. MHOXKECTBO pallMOHATBHBIX YUCEI; PAaliOHAIFHOE YHCIO KaK OTHOIICHWE m/n,
rIe m — IeNoe YUCIo, a n — HaTypajbHoe. CpaBHEHHE palMOHAIBHBIX YHCel. ApudMeTnieckue
JCWCTBHS C pallMOHATBHBIMU 4KciaaMu. CBoiicTBa apudmerndeckux neiictBuii. CTeneHb ¢ HelbIM
MTOKA3aTENEM.

HeiicTrBuTeabHBIE Yucaa. KBagpatHbiil kopenb u3 uncna. KopeHs Tperbeli cTeneHu.

V2

[Monsatne 00 wuppanmoHansHOM 4Hcae. MppannoHAIBHOCTH YHCIA U HECOU3MEPHUMOCTH
CTOPOHBI M IMarOHAIM KBajpara. JlecssTuaHbIe MpUOIMKEHUSI HPPATHOHATBHBIX YHCEIL.

MHOXeCTBO I[GI‘/'ICTBI/ITCJ'IBHBIX YuCei; MpEaACTaBJICHUC ):[eI‘/'ICTBI/ITeJ'IBHBIX yrcen OeCKOHEUYHBIMH
JCCATUYHBIMHA ILpO65[MI/I. CpaBHGHI/Ie ,I[CflCTBHTCJ'IBHI:IX YUCCII.

Koopnunarnas mnpsimas. VM3o0pakeHue dHCeNT TOYKAMH KOOPIMHATHOW TpsMOH. YmciioBbie
MIPOMEKYTKH.

W3mepenusi, npudJM:KeHHsI, OLEHKH. Pa3mepsl 00BEKTOM OKpyKaromero wmmpa (0T
3JIEMEHTApHBIX YacTULl A0 BceleHHO), ATUTENBHOCTh MPOLECCOB B OKPYXKAIOLIEM MHUpE.
Brigenenne MHOXKHUTEISI—CTETICHU ACCSTH B 3alIMCH YUCIA.

[MpubmmxkEéHHOE 3HaUEHUE BEIMYMHBI, TOYHOCTh MpUOmkeHus1. OKpyrieHHe HaTypajJbHbIX YUCEN U
JecATUIHBIX npobei. [IpukuIka i oleHKa pe3yabTaToOB BHIYHCICHHH.

AJITEBPA (200 )
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Aaredpauyeckue BbipaskeHusl. bykBeHHbIe BhIpaXeHUs (BBIpAXKEHHS C IEpEeMEHHBIMHE). YucnoBoe
3HaYeHne OYKBEHHOTO BbIpakeHUs. JlomycTumble 3Ha4eHHs TepeMeHHbIX. [logcraHoBKa
BBIpaXEHUI BMecTO mnepeMeHHbIX. [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHUH HAa OCHOBE CBOWCTB
apupmMeTHIecKux neiicTBuil. PaBeHCTBO OyKBEHHBIX BBIpaKCHHUH. TOXKIECTBO.

Crenenb ¢ HaTypajbHBIM IOKa3zareneM M €€ cBoiicTBa. OmHOusIeHBI M MHOTOWIEHBl. CTeneHb
MHOTOusIeHa. ClokeHne, BEIYUTAaHUE, YMHOKEHHE MHOTOWIEHOB. DPOpMYIbl COKPAIIEHHOTO YMHO-
KEHMs: KBaApaT CyMMbl M KBaapar pasHoctu. Popmyna paszHoctu kBazaparoB. [IpeoOpazoBanue
LEJIOTO BBIPAKEHUS B MHOTOWIEH. Pa3nojkeHne MHOTOWIEHOB Ha MHOXWTENIW. MHOTOUYJIEHBI C
onHoil mepemenHoil. Kopenp MHorounena. Ksazmparbelil TpéxuieH; pas3jioskKeHHE KBaJpaTHOTO
TpEXUJIeHAa HA MHOKHUTEIIH.

Anrebpamueckast npo0b. OcHOBHOE CBOHMCTBO anreOpamdeckoi apodm. CrokeHue, BBIYUTAHHE,
YMHOKEHHE, JAeJIeHne anredpandeckux aApooeit. CTereHs ¢ HenbIM MoKa3areieM U e€ CBOHCTBa.

ParronansHbIe BEIpaXEHUS U UX TpeoOpa3oBanms. Jl0Ka3aTeIbCTBO TOXKICCTB.

KBagparasie kopHH. CBOiicTBa apu(METHUYECKUX KBAJPATHBIX KOPHEH W WX MPUMEHEHHE K
MpeoOpa30BaHUIO YHCIOBBIX BEIPAKEHUIN U BHIYHCICHUSM.

YpaBHenusi. YpaBHeHue c oaHoi mnepemeHHOl. KopeHb ypaBHeHus. CBOMCTBa UYHMCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTD YpaBHEHMUIA.

Jluneiinoe ypaBHenuwe. KBampaTHoe ypaBHeHHe: (GopMyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. PemeHne ypaBHEHMI, CBOISIIMXCSA K JIMHEHHBIM M KBaJpaTHbIM. lIpumeps! pe-
IICHUS] YpaBHEHHUN TpeThel U 4eTBEPTOH crenenel. Pemenue qpoOHO-panmoHaNbHBIX YpaBHEHHH.

VYpaBHeHHE ¢ ABYMs NEpEMEHHBIMM. JIMHENWHOE ypaBHEHHE C JIBYMS NEPEMEHHBIMH, IPHUMEPHI
pelIeHrs] YPaBHEHHUH B LIETIBIX YUCIIAX.

Cucrema ypaBHEHUH ¢ AByMs nepeMeHHbIMU. PaBHOCHIIBHOCTD cucTeM. CucTeMbl IBYX JTUHEHHBIX
YPaBHEHUHN C JBYMS NEPEMEHHBIMH; PEIICHUE MOACTAHOBKOM M ciokeHHeM. [Ipumepsl pemeHuns
CHCTEM HENMHEWHBIX YPAaBHEHUM C JBYMsI IEPEMEHHBIMU.

PenneHne TeKCTOBBIX 3aaa4 aﬂreﬁpauquKnM CImocoooMm.

JlekapTOBBI KOOpJMHATHI HA TUIOCKOCTH. [paduueckas WHTepHpeTanuss ypaBHCHUS C JBYMS
nepeMeHHbIMU. [padk JTUHEHHOTO ypaBHEHHS C JBYMS TIEPEMCHHBIMHU; YIIIOBOH KO3(PQHIMCHT
Mpsi- MOM; YCIIOBHE MAapaJUICIbHOCTH MPAMBIX. [ padku MpOCTEHINTNX HETMHEHHBIX YpaBHCHMI:
napaboJia, rumnepOoia, OKpyKHOCTh. [ paduyeckas WHTEpHpeTausi CUCTEM YpaBHCHUW C JIBYMS
[EPEMEHHBIMU.

HepaBenctBa. UucioBele HEpaBEeHCTBA W HX CBOMcTBAa. HepaBeHCTBO ¢ OJHON TNEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIMHEWHbIE HEpaBEHCTBA C OJHOW mepemeHHOW. KBampartHbie
HepaBeHcTBa. CHCTEMBbl HEPABEHCTB C OJHON EPEMEHHOM.

®YHKLHH (65 1)

DYHKIUH. ITpumepsr 3aBUCUMOCTE; npsiMast MPONOPLUOHAIBHOCT, obpaTHas
MPOTNOPIMOHATBHOCTE.  3a/laHie 3aBUCHMOCTEH (opMmynamu; BBIYHCICHHS 10 (opMymam.
3aBHCUMOCTH MEXIy BeamuuHaMHu. [Ipumepsl rpadKoB 3aBHCUMOCTEH, OTPAKAIONINX peaTbHbIe
IIPOLECCHL.

Yucaosbie pynkuuu. [lonsrue GpyHKIumM, 006IacTs MpUMEHEHHS W 00JacTh 3HAYCHUS (YHKIUH.
CnocoOsr1 3amanus pynkun. ['padux Gynkunu. CoiicTBa QyHKINH, HX OTpakeHUE Ha rpaduke.
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OYHKIMH, OMUCHIBAIONINE TIPSMYIO M 00paTHYIO TPOMOPIIUOHATBLHBIE 3aBUCMOCTH, UX TpaduKu U
cBoiictBa. Jlunelinas ¢ynakums, e€ rpaduk u cBovictBa. KBanparmuHas QyHkius, e€ rpaduk u
cBoiictBa. CTerneHHbIE (PYHKIIUU C HATYpaJTbHBIMU TOKa3aTensiMu 2 U3, WX rpaduKd U CBOHCTRA.

I'padmku QyHKIMIA

)):Jg‘

B-x v=|x.

UucnoBble  mocnemoBaTenpbHOCTH.  |IOHSTHE  YWMCIOBOM  MOCTENOBATENHHOCTH.  3aJlaHUE
MOCJIECJI0BATEIIBHOCTH PEKYpPEHTHON (opMylioil u Gopmysol n-ro wicHa. Apudmerndyeckas M
reomerpuyeckasi npogeccuu. DPopMynsl T-ro WieHa apuPMETHIECKOM M TeOMETPUYECKOU
MpOTpPECCHii, CYMMBI TEpPBBIX TII-X UJICHOB. M300pakeHue 4YJIeHOB apu(METHIECKOH U
FEOMETPUYECKON  NPOrpecCMd  TOYKAMU  KOOPJAMHATHOM  TJIOCKOCTH.  JIMHEWHBIA U
9KCMOHEHUUATBHBIN poCT. CIOKHBIE TPOLIEHTHI.

BEPOATHOCTD U CTATUCTHUKA (50 u)

OnucarteabHast craTuctuka. [IpencraBneHne DaHHBIX B BHAE TaOJWI, aUarpamm, rpaduKoB.
CrnygaitHas wW3MEHYMBOCTh. CTaTHCTHYECKHE XapaKTEpUCTHKH Ha0opa [aHHBIX: CpemaHee
apupmMeTHIecKoe, MenuaHa, HauOoJsblllee W HaWMEHbIIee 3HaueHUs, pasMax. lIperncraBnenue o
BbIOOPOYHOM HCCIIEI0BAaHUH.

Cay4aiiHble cOOBITHS U BepOSITHOCTb. [loHSATHE O CiydyailHOM OMBITE M CIYy4aillHOM COOBITHH.
YacroTa ciydaifHOro coObITHs. CTaTHCTHYSCKUI TOJXO]] K MOHSATHIO BEPOATHOCTU. BeposTHOCTH
MPOTHBOMOJIOXKHBIX COOBITHIA. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSA. PaBHOBO3MOXHOCTB
coOpiTuid. Kimaccuueckoe onpezeneHne BeposITHOCTH.

KomOunatopuka. Pemenne koMOMHATOpHBIX 3ajgad mepebopoM BapuaHTOB. KomOmHaTOpHOE
NpaBWIO YMHOXeHUs. [lepecTaHOBKH U (pakTOpHal.

TFEOMETPUA (255 u)

Harasnunas reomerpusi. Harmsinasie npenctaBieHus o GUrypax Ha IDIOCKOCTH: MPsIMasi, OTPE30K,
Jy4, Yroj, JOMaHas, MHOTOYIOJIbHUK, OKPYKHOCTb, KpYr. UeThIpEXyroJbHUK, IPSIMOYrOJIbHHUK,
KBajgpar. TpeyrojabHHMK, BHUABI TPEYroJpHUKOB. [IpaBuibHBIE MHOTOYroJdpHUKM. B3aummnoe
pacrioyio’)KeHHe JBYX TMPSMBIX, JBYX OKPYXHOCTEH, NpAMOH M OKpyXHOCTH. M300paxkeHue
reOMETPUYECKUX (PUTYp U UX KOH(PUTYpAITHiA.

JnnHa otpeska, noMaHol. llepuMerp MHOTOyrojgpHHAKa. EMMHULBI H3MepeHns JHHBL. M3Mepenue
JUTMHBI OTPE3Ka, TOCTPOEHUE OTPE3Ka 3aJaHHOM IINHBI.

Bunsr yrnos. I'pagycHas mepa yria. M3MepeHne 1 MOCTPOEHHE YIIIOB ¢ OMOIIBIO TPAaHCIOPTHPA.
buccekrpuca yria.

[Monatne momany QUTYpHI; EIWHUIBI H3MEpPEeHHs IUIomaau. llmomans NpSIMOYroJIbHHKA,
kBazgpara. [IpubmmxéHHoe m3Mepenne Iuomanan (uryp Ha kiuerdaroil Oymare. PaBHOBenmkwme
¢urypsl. Paspezanue u cocTaBieHne TeOMETpHIECKUX (puryp.

Harnsimaele mpencraBiaeHust O TMPOCTPAHCTBEHHBIX (UTypax: KyO, MapajuieNenuiiesl, Ipu3Ma,
nupamua, map, cepa, Konyc, mummHap. M3o0paxenne npoctpancTBeHHBIX ¢uryp. [Ipumeps ce-
yeHnd. MHororpanHuKy. [IpaBuibHBIE MHOTOTpaHHUKH. [IprMepbl pa3BEPTOK MHOTOTPAHHUKOB,
WIMH/IpA U KOHYyca. M3roToBIeHNe MOIeNel MPOCTPaHCTBEHHBIX (PUTYD.

[Monsatue 06bEMa; enuHUIBI 00bEMa. OOBEM MIPSIMOYTOJIEHOTO MapalIelienuIe1a, Kyoa.
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[Monsatue o paBenctBe ¢uryp. LleHTpampHas, oceBas W 3epKajbHas cuMMeTpuH. M3o0paxkeHue
CHMMETPHUYHBIX (UTYD.

I'eomerpuueckue ¢urypsl. [psmeie un yrasl. Touka, mpsimasi, MI0CKOCTb. OTPE30K, JTyd. YTOJL
Buns! yrinos. BepTukanbHbele U CMeXHBIE YIibl. buccekTpuca yria.

[TapannmensHble W mepecekaommecs mpsaMble. llepneHaukymsipHble  NpsMble. TeopeMbl o
MapajuieIbHOCTH WM MEPNEHAUKYIAPHOCTH NpsMBIX. llepneHauKynsp ¥ HakIOHHas K NPSIMOU.
CepeanHHBIN MEPIICHOUKYISIP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBOMCTBA OMCCEKTPHUCH yIila U CEPEIUHHOTO MEPHNEHAUKYIApa K
OTpPE3KY.

Tpeyronpauk. BeicoTa, Mennana, OMccekTpuca, CpeHss IMHUS TpeyroibHIKa. PaBHOOE)pEeHHbIE 1
PaBHOCTOPOHHHE TPEYrOJbHUKH; CBOMCTBA W TPU3HAKM pPAaBHOOEAPEHHOTO TPEYTrOJIbHUKA.
[Mpu3Haku paBeHCTBAa TPEYroJbHUKOB. HepaBeHCTBO TpeyronpHUKa. (COOTHOMICHUS MEXKIY
CTOpPOHAMU M yriaMu TpeyronbHuka. CyMMa YIiioB TpeyroibHUKa. BHEIIHNE yIilbl TPEyrojJbHHKA.
Teopema @aneca. Ilogobme TpeyrompHuKOB. [lpm3Hakm momOOMS TpeyroJpbHUKOB. Teopema
[Mudaropa. CuHyc, KOCHHYC, TAHT'€HC, KOTAHTEHC OCTPOTO yIJia MPSIMOYTOJIBHOTO TPEYTOJbHUKA U
yraos ot 0 mo 180°, ¢ mpuBeneHHE K OCTpoMY Yrily. PemieHue mpsiMOYroibHBIX TPEYroJbHUKOB.
OCHOBHOE TPUTOHOMETPHIECKOE TOXKIECTBO. DOPMYIIBI, CBS3BIBAIONINE CHHYC, KOCHHYC, TAaHTCHC,
KOTaHTEHC OJIHOTO M TOTO k€ yria. PemieHue TpeyroJbHHKOB: TeopeMa KOCHHYCOB M Teopema
CHHYCOB. 3amMe4aTeIbHbIC TOYKH TPEYTOJbHHKA.

UYersipéxyronpauk. [lapamnenorpamm, ero cBoicTBa U Npru3Haky. [IpssMOyronbHUK, KBaapar, pomo,
WX CBOMCTBa M NpHU3HAKU. Tpanenus, cpeaHss IMHNS TPallelyH.

MHuoroyronsHuK. Beimykisle MHOTOYroibHUKH. CyMMa YIJIOB BBIIIYKJIOTO MHOTOYIOJIbHUKA.
[IpaBriibHBIE MHOTOYTOJIBHUKH.

Oxpyxnocth u Kpyr. Hyra, xopaa. CekTtop, cermeHTt. l[eHTpanpHBIN Yroj, BIHUCAHHBINA Yrod;
BEJIMYMHA BIMCAHHOTO yIya. DB3anMHOE pacmoyiokKeHWE TNpsIMOM M OKPYXKHOCTH, JBYX
okpyxHocTeil. KacaTenpHast u cexyiasi K OKpYKHOCTH, UX CBOMCTBa. BrucaHHbIe M OmNHMCAaHHBIE
MHOTOYTroJdbHUKH. OKpPY)KHOCTb, BIHCAHHAs B TPEYrOJbHHUK, U OKPYKHOCTb, ONHUCAHHAs OKOJIO
TpEYroJIbHUKA. BIIMCaHHBIE M ONMCAHHBIE OKPYKHOCTH NPABHIIBHOTO MHOTOYTOJIBHHKA.

I'eomerpuueckue npeodbpazoBanus. [lonstue o paBencTse ¢puryp. [loHsTHE O IBIKEHUH: OCeBast U
[EHTpaJlbHAass CHMMETPHH, MapajUIeNbHBII TepeHoc, moBopoT. [loHstne o momobOuu ¢uryp,
TOMOTETHH.

Pemrenne 3amad Ha BBIYMCIICHHWE, JOKA3aTEIbCTBO M TMOCTPOCHHE C HCIOJB30BAaHHEM CBOWCTB
W3Y4CHHBIX (HUTYD.

HN3mepenue reomerpuyeckux BeaudMH. [[nvHa ortpe3ka. PaccrositHue OT TOYKM A0 MPAMOM.
PaccTosiHue Mexny napauieibHbIMU MIPSMBIMU.

[TepumeTp MHOTOYTOJIbHUKA.
JnvHa OKpY>KHOCTH, YUCIIO s, IJIMHA JYTU OKPyXKHOCTH.

I'panycHass mepa yria, COOTBETCTBHE MEXAY BEJIWYMHOW LEHTPAJIBHOTO yria M JJMHOW YU
OKPYKHOCTH.

[Monsatne mmomanu miockux ¢uryp. PaBHococraBnennsie 1M paBHOBemmkue ¢urypsl. Ilmomans
npsMoyroJibHAKa. [lmomany mapamrenorpaMMa, TpPEYroJibHMKAa W Tpanenud. llmomans MHOTO-
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yrompHHKA. [lnomane xpyra u mmomans cekropa. COOTHOUIEHHE MEXIY IUIOMIAIIMHU MMOT00HBIX
¢buryp.

Pemenne 3a7a4 Ha BBIYUCJICHUE U JOKAa3aTCJIbCTBO C UCIIOJIb30BaAHUEM U3 YICHHBIX (1)0pMyJ'L

Koopaunatel. YpaBHenue npsmoir. Koopaunater cepenunbsl orpe3ka. Popmyna paccTOsSHUS
MEXIy ABYMS TOUKaMH IJIOCKOCTH, YPABHEHHE OKPYKHOCTH.

BexTopsl. [nuna (Monyns) BekTopa. PaBencTBo BekTopoB. Kommneaphusie Bekropsl. KoopanHatst
BEKTOpa. YMHOXXCHHE BEKTOpa Ha YHUCIO, CyMMa BEKTOPOB, Pa3JOKECHHE BEKTOpa IO JBYM
HEKOJUTMHEapHBIM BekTopaM. CKalsipHOE NPOU3BEACHUE BEKTOPOB.

JIOI'NKA U MHOXECTBA (10 u)

TeopeTuko-MHOKeCTBEHHbIEe MOHATHSI. MHOXECTBO, 3JIEMEHT MHOXKECTBAa. 3aJaHUE MHOKECTB
MEPEYHCICHUEM DJJIEMEHTOB,  XapaKTEPUCTHYECKHM CBOWCTBOM. CraHmapTHble 0003HaYCHUS
9HCIOBBIX MHOXecTB. [TycToe MHOXecTBO U ero obo3HaueHue. [logmHOxkecTBO. OOBEIMHEHNE U
HepeceueHre MHOXKECTB.

Wnmoctpanys OTHOLIEHU MEX1Y MHOKECTBaMHU C TIOMOIIIBIO Juarpamm JDiiepa—DBeHnHa.

JaemeHThI Joruku. Omnpenenenne. AKCHOMBI U TeopeMbl. Jloka3arenbcTBO. J[0Ka3areiabCcTBO OT
npoTtuBHOTO. Teopema, oOparnas nanHoil. [Ipumep u KoHTpIIpUMED.

Ilonstue o PaBHOCUIIBHOCTH, CJICIOBAaHWU, y1'IOTpe6J'IeHI/Ie JJOTUYCCKHUX CBA3OK ecqiuU... mo, 6
mom u mojiabKo 6 mom cjiayuae, JJOTUUCCKUC CBA3KU U, U U.

MaTtemMaTHKa B HCTOPUYECKOM pa3BuTHH. Vcrtopus QopmupoBaHus TOHATHS YHUCTA:
HATypaJbHBIE 4YHUCIA, JIpOOH, HEIOCTATOYHOCTh PAMOHAIBHBIX YHCEN Ui TEOMETPUYECKUX
M3MepeHui, upparmoHaigbHbie yucia. CTapuHHBIE CHCTEMBbI 3amucu uncen. J[poou B Basuione,
Erunre, Pume. OtkpeiTue aecstuyHbix apoOeil. CrapunHeie cucteMbl Mep. Jecarnunsie Apodu u
MeTpuueckas cuctema mep. [losiBnenne otpunarensHbix uucen u Hyns. JI. Marauu xuit. JI. Diinep.

3apoxnenue anreOpsl B Heapax apupmeruku. An-Xopesmu Poxxnenne OykBeHHONH cMMBOJHKH. 1.
@epma. ©. Buer. P. Jlekapt. Ucropust Bompoca 0 HaXoKAeHUH GOpMya KOpHEH anreOpanmdecKux
ypaBHEHHH, HEPA3PEIINMOCTh B paJrKajax ypaBHEHUH cTere HU, Oompmei deTeipéx. H. TapTambs,
Jx. Kapmano, H.X. AGens, 3. I'anya.

N306perenne MeTo1a KOOPAWHAT, MO3BOJISIOLIETO MEPEBOAUTh T€OMETPUUECKHE OOBEKTHI Ha SI3bIK
anreOpsl. P. lekapt u [1. ®epma. [Ipumepsl pa3nuyHbIX cHCTEM KOOPAMHAT Ha MIIOCKOCTH.

3amaua Jleonapno Ilmsanckoro (Pubonauum) o kKpoymkax, uguciaa Pubonauuynm. 3amaga o
IaXMaTHOH JTOCKeE.

Hcrokn Teopum BEpOATHOCTEN: CTpaxoBOE AeN0, azapTHble Wrphl. II. ®epma n b. Ilackams. f1.
Bbepnynmu. A.H. Konmoropos

Ot 3emmemepust k reometpun. [Iudarop u ero mkona. Panec. Apxumen. [locTpoeHus: ¢ MOMOIIBIO
UUpKyJs U uHelku. [locTpoeHne mpaBUiIbHBIX MHOTOYTOJNBHUKOB. Tpucekuus yrina. Ksamparyp»
Kkpyra. YaBoenue kyba. Mcropus gucna . 3omotoe ceuenue. «Hauana» Eskmmna. JI. Ditnep. H.U.
Jlo6auesckwuii. ctopus nsroro mocrynara. Codusm, mapagoKcChl.

Pe3epB Bpemenu 98 u
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TemaTH4eckoe NJIAHUPOBaHHE

C onmpeaeJeHueM OCHOBHBIX BH/I0B y‘lEﬁHOﬁ ACATCJIBbHOCTH M METANpPEIMETHBIX yMeHI/Iﬁ U HABBIKOB

MATEMATHKA
5—6 kaaccw1 (340u)

OcHOBHOe cofiep;KaHue 1Mo TeMaM

XapaKkTepuCcTHKA OCHOBHBIX BH/0B /1eSITeJIbHOCTH YYeHHKa (Ha
YPOBHe Y4eOHBIX JeiicTBHIA)

MeTal’IpeﬂMeTHLIe YMeHUuS 1 HABBIKN

2

1. HarypanbHble yncia (50 u)

Hatypanenbeiii  psn.  Jlecatuunas cucteMa

cuucieHus. Apupmernueckue JAeHCTBUS C

HarypaJibHbIMH 4nciiamMu. CBOWCTBa apudme-

THYCCKUX JICHCTBUI.

[TonsATHE O CTENEHU C HATypaIbHBIM

roKasareJjieM.

Ksagnpat u xy6 uncna.

UucnoBble BBIPaKEHUsI, 3HAUEHUE YHCIIOBOTO

BbIpakeHUs1. [lopsiiok HelCTBUIl B YMCIIOBBIX

BBIPAXKEHHUSAX, UCIIOIb30BAaHUE CKOOOK.

Pemenne TekcTOBBIX 3amay apupmernye-

CKHMH CIIOCOOaMH.
Jematenu u kpatusle. Haubonbmmii
00IIMI JeNUTENb;, HaUMEHbIIIEE 00-
niee kparHoe. CBOMCTBa I€IMMOCTH.
[Ipusnaku nenmumoctu Ha 2, 3, 5, 9,
10. IIpocTble U cocTaBHBIE YHCIIA.
Pa3noxeHnne HaTypaabHOIO YKCIA HA
MPOCTBIE MHOXKUTEN. JleneHue ¢
OCTaTKOM

OnuchIBaTh CBOWCTBA HATYPAJILHOTO psja.

YnraTh U 3aNMCBIBATH HAaTypajbHBIE YHCIIA, CPABHUBATH U YNOPSIO-

YUBAThH UX.

BBINOTHATE BBIMUCICHUS C HAaTypaJbHbIMU YHCIIAMU; BBIYMCISTH

3HA4YEHUS CTENIEHEH.

DopMyJIHPOBATh CBOWCTBAa apu(METHUYECKUX JEHCTBUIi, 3aruChIBaTh

UX C TOMOLIbI0 OYyKB, MpPeoOpa3oBbIBATH HA HX OCHOBE YHCIIOBBIC

BBIPAXKCHHUS.

AHaJIM3MPOBATh U OCMBICJMBATh TEKCT 3ajaud, nepedopmympo-

BaTh YCJOBHE, M3BJIEKATh HEOOXOIUMYIO HMH(OpMAIHIO, MOIEITHUPO-

BaTh YCIIOBUE C IOMOIIBIO CXEM, PUCYHKOB, PEalbHBIX IPEIMETOB;

CTPOHUTB JIOTUYECKYIO IIETNIOYKY PACCYKJICHUH; KPUTUYECKH OLICHUBATh

MOJIyYEHHBII OTBET, OCYHIECTBJIATH CAMOKOHTPOIIb, IPOBEPSISI OTBET HA

COOTBETCTBUE YCIIOBUIO.

DopMyJHPOBATH ONPEEIECHUS JETUTENS U KPaTHOTO, IPOCTOTO YHUCIa

Y COCTaBHOI'O YHCJIA, CBOMCTBA U MPU3HAKU JAEIMMOCTH.

Jloka3pIBaTh 1 OPOBEPraTh C IOMOIIbLIO KOHTPIPUMEPOB YTBEPAKIE-

HUS 0 JemuMoctH yrcent. KiaccnuuupoBars HaTypalibHbIE YncIia

(4eTHBIE U HEYETHBIE, [10 OCTATKaM OT JeJIeHUs Ha 3 U T. IL.).
HccaenoBarh npocTeiime 4UCIOBbIE 3aKOHOMEPHOCTH, MPO-
BOJIUTh YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C UCIOJIb30Ba-
HHUEM KaJIbKYJSITOpa, KOMIIBIOTEpa)

YMeTb BUJETh MaTEMaTUUIECKYIO 3a1a4y B KOHTEKCTE
IPOOJIEMHOM CUTYallUH B OKPYXKAIOILEH )KU3HHU.
IHonnMAaTh CYIIHOCTY aNTOPUTMHYECKHUX MIPEIIHCAHUI
U YMEHHUE JeHCTBOBATb B COOTBETCTBUU C IIPEIIOKEH-
HBIM QJITOPUTMOM.

2. Jlpobu (120 u)
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OO6bIkHOBeHHBIE /1poOu. OCHOBHOE CBOWCTBO
npobu. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.
Apudmerndeckue gaedcTBUs € OOBIKHO-
BEHHbIMU Jpo0sMu. Haxoxnenue yactd oOT
LIEJIOrO M LIEJIOro TI0 €r0 YacTH.

Jecaruunbie npoou. CpaBHEHUE NEeCATUYHBIX
npobeil.  Apudmernueckue AelicTBusi ¢
JeCATUUHBIMU ~ 1po0simu.  [Ipencrasienue
JIECATUYHON JIpoOM B BHUIE OOBIKHOBEHHOM
JIpoOK 1 OOBIKHOBEHHOM B BUJIE JECATHYHOM.
Otnomenue. [Iponopius; OCHOBHOE CBOIA-
CTBO IPOIOPLIHUH.

[IpoueHTbl; HaX0X/IEHHE POLEHTOB OT BEJIU-
YHHBI U BEJIMYUHBI 110 €€ ITPOLICHTaM;
BBIPAKEHHUE OTHOLLICHUS B IIPOLICHTAX.
Pemienne TekcToBBIX 3a1a4 apupmeTnye-
CKHUMH CIIocobamMu

MopeaupoBaThb B rpaduuecKkoil, IpeMeTHoN
(dbopMe NOHATHA U CBOMCTBA, CBA3aHHbIE C IIOHSI-
THEM OOBIKHOBEHHOM JIpOOH.

@opMyJIMPOBATh, 3ANUCHIBATHL C IOMOLIBIO
OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOH poOH,
IpaBuia JeHCTBUIl ¢ OOBIKHOBEHHBIMU JPOOSMHU.
IIpeodpa3zoBbiBaTh  OOBIKHOBEHHBIE  JpOOH,
CpaBHUBATh U YHNOPAAOUUBATH UX. BBINOIHATH
BBIYUCIIEHUS C OOBIKHOBEHHBIMU JPOOSMHU.
YuraTh U 3a0HCBIBATH JECATUYHBIE JAPOOU.
IlpeacraBasiTh OOBIKHOBEHHBIE APOOU B BUIE
JIECITUYHBIX U JECSITUYHbIE B BUJIE OOBIKHOBEH-
HBIX; HAXOAMTb JECATHYHblE NPUOIMKEHUS
OOBIKHOBEHHBIX JIpO0eii.

CpaBHEMBaTb U YNOPAJOYUBATH JECATHUHBIE
JpoOu. BBIIOIHATH BHIUUCIEHUS C I€CATUIHBIMU
JIpoOAMHU.

Hcnoab30BaTh 5KBUBATICHTHBIE NPEACTABICHUS
JIPOOHBIX uHCeNl MpU UX CPaBHEHUM, @pU
BBIYUCJICHUSIX.

BbINOJHATL NPUKUIKY U OLIEHKY B XOJI€ BBIYKUC-
JIEHHUH.

O0bsicHsATL, uTO Takoe mnpoueHT. Ilpeacras-
JISITh IIPOLIEHTHI B BUJE ApoOeil u ApoOu B BUJIE
IPOLIEHTOB.

OcymecTBasaTh nouck uHpopmauuu (8 CMU),
cofiepKallledl JaHHBIE, BBIPAXKEHHbIE B IPOLIEH-
TaxX, UHTEepHnperuposaTh uX. IIpuBoauTh mpuU-
Mepbl UCNOJb30BaHMs OTHOLIEHUI Ha IPAKTUKE.
Pemarb 3amauy Ha NPOLEHTHL M ApoOu (B TOM
YUCIIE 3aJaud U3 PEeabHOH IPAKTUKM), UCHOIb-
3yd IpU HEOOXOAUMOCTH KaJIbKYIATOp; HC-
[O0/b30BaTh HOHATHA OMHOUWIEHUS U NPONOP-
yuu TNPU peLIEHUN 3a7au.

AHAJIU3MPOBATH U OCMBICTHBATH TEKCT 337134,
nepeopMy/IMpOBATh  YCIOBHE, M3BJIEKAThb
HEOOXOIMMYK HMH(OPMALMIO, MOAeIHPOBATH
YCIIOBHE C IIOMOLIBIO CXEM, PUCYHKOB, PEaJIbHBIX
IPEeIMETOB; CTPOUTDH JIOTUUECKYIO LIEIIOUKY pac-
CY)XIEHUH; KPUTUYECKH OLEHMBATh IIONy4eH-
HBIIl OTBET, OCYHIECTBIATh CAMOKOHTPOIIb, IIPO-
BEpsisl OTBET HA COOTBETCTBUE YCIOBHUIO.
IIpoBoaNTH HECIIOXKHBIE UCCIIEIOBAHUS, CBSI3aH-
HBIE CO CBOMCTBAMHU JIPOOHBIX YUCEJ, ONUPASICh
HA YUCIIOBbIE SKCIIEPUMEHTHI (B TOM UHCIIE C

ITonumarsb CYHIHOCTHU aJI'OPUTMHUYICCKUX Hpe,[[HI/ICElHI/Iﬁ U YMCHHC I[eﬁCTBOBaTL B
COOTBCTCTBUHU C MPEeAJIOKCHHBIM AJIrOPUTMOM.
YMeHHe caMOCTOSITEILHO CTaBUTh e, BI)I6I/IpaTI> 1 CO34aBaTh aJITOPUTMBbI JUIA
penicHus y‘{e6HBIX MaTEMAaTUYCCKUX np06neM;
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3. PanuonanbHble yucaa (40 u

IonoxxuTenbpHBIE U OTPHLIATENbHBIE YUCIIA, MO-
Iynb uncna. Mzo6paxeHue uucell ToUKaMHu KOOpau-
HaTHOM NPSIMOM; FeOMETPUYECKasi HHTEPIpeTalus
MOJyJIs YHCIIA.

MHOeCTBO LeNbIX YHCceNl. MHOXKECTBO palto-
HalbHBIX yucell. CpaBHEHHE pAllMOHATIbHBIX YHCEIL
Apudmerndeckue IeHCTBUS C paliMOHAILHBIMU
yucnamu. CBoiicTBa apudmeruueckux aeicTBuit

[puBoaMTH NpUMEPBI UCIIOJIL30BAHNS B OKPYXKAIOLIEM MHpPE
MOJIOKUTEIIBHBIX U OTPUIATENILHBIX YUCE (TeMIeparypa,
BBIUTPBIII — IMPOUTPHILL, BBIIIE — HIKE YPOBHS MOPS U T. I1.).
H300pa:kaTh TOUKaMU KOOPIMHATHOW NPSIMOM MOJIOKUTEIIbHbIE
U OTpULIATENIbHbIE PALIHOHAILHBIC YU CIIA.

XapakTepu30BaTh MHOXXECTBO 1IEJIbIX YHCEN, MHOKECTBO
palMOHAILHBIX YU CEIL.

DopMyIHPOBATH U 3aMMCHIBATH C TIOMOILBI0 OYKB CBOMCTBA
JIEHCTBHI C palliOHAIbHBIMU YHCIIAaMH, IPUMEHSATD 15
peoOpa30BaHus YUCIOBBIX BBIPOKECHHUH.

CpaBHHBATB 1 YHOPAA0YMBAThH PALIOHAJILHbBIE YHCIIA, BbI-
TOJIHATD BBIYHCIICHUS C PAllMOHAIBHBIMH YHCIAMHU

IoHnMAaTh CYIHOCTH aNrOPUTMHYECKHX
IpeANUCaHui U yMEHUE AeHCTBOBATH B COOTBETCTBHU
C MPEAJIOKEHHBIM AITOPUTMOM.

‘YMeHHe IOHUMATh U UCIIOIb30BaTh MaTeMaTU4YECKUE
CpelCTBa HAIJIAHOCTY (Ipa UK, MarpaMMsl, Tabd-
JIMUBL, CXEMBI U JP.) UL WILTIOCTPALUU, HHTEPIIPETa-
LIUH, apryMEeHTaluY;

I/IsMepeHm[, HpP[ﬁJ'IPDKeHI([ﬂ, OLICHKH. 3aBucumocTun MEXKAY BeJINYUHAMU

(20 u)

[Ipumepsl 3aBUCUMOCTEH MEXIy BEIMYUHAMH CKO-
pocmb, GpeM}l, paccmo;mue; np0u3600umeﬂb—
HOCMb, 6peMs, paboma, yeHa, KOIuyecmao,
cmoumocms ¥ 1p. IIpeacraBnenne 3aBUCUMOCTEN B
Buzie popmyil. Beraucnenus mno ¢popmynam.
Pemienne TekCTOBBIX 3a1a4 apu(PMETHIECKUMHU
crocodoaMu

Bl:lpa)KaT]) OIHU CAUHULBI U3MEPCHUS BEJIMYUHBI B IPYTUX
(SI105150500¢:D,€ (MeTpI:I B KHJIOMETpPAaxX, MUHYThHI B Hacax U T. H.).
Oprl".]IS[T]: HaTypaJlbHbIC YUCJIa U JACCATUYIHbIC Hp06I/I. Bboimos-
HATH IIPUKUAKY U OLICHKY B XOJ€ BBIYUCJICHUH.

MO}IeJIHpOBaT]) HECJIOKHBIC 3aBUCUMOCTH C IIOMOULIBIO (1)0pMyJ'I;
BBIIIOJIHATH BBIYMCJICHUSA 110 Q)opMynaM.

Hcnonb3oBaTh 3HAHUS O 3aBUCUMOCTSIX MEeXAYy BCIMYMHAMHU
(CKOpOCTB, BpeMs, PACCTOSIHUEC, pa60Ta, MNpou3BOAUTEIIbHOCTD,
BpEMA U T. II. ) IIpU pCHICHUU TCKCTOBBIX 3aa4

YMeTb BUJIETh MaTEMaTHYECKYIO 3a/1a4y B KOHTEKCTE IPO-
OJeMHOW  cuTyauu B JApPYrMX  JUCHUIUIMHAX, B
OKpYXatolIen KU3HI

5. DyemeHTHI ajredps! (25 u)

Hcnonb3oBanue OyKB [ 0003HAYEHUS YUCETL, UL
3aIlMCH CBOMCTB apu(METUUECKUX JeHCTBUI.
BykBeHHbIE BbIpaxeHHs! (BbIPAXKEHUS C IIEPEMEHHBI-
Mu). YucnoBoe 3HaueHUE OYKBEHHOI'O BBIP)KEHUS.
VYpaBHeHue, kopeHb ypaBHeHUA. HaxoxneHue Hens-
BECTHBIX KOMIIOHEHTOB apU(PMETUUECKUX AeiCTBUIA.
JlexapToBbl KOOpAMHATEI Ha II0cKocTH. [locTpoenue
TOYKH I10 €€ KOOPIMHATAM, OIpEIeIeHHe KOOpAUHAT
TOYKH HA IWIOCKOCTH

Yurarh U 3alHCHIBATL OyKBEHHbBIE BBIPAXKEHUS, COCTABILTH
OYKBEHHbIE BHIPAXKEHUS [0 YCIOBHSAM 3a/1ay.
BbIuMCIATh YUCIOBOE 3HAYEHHE OYKBEHHOIO BBIPAXEHUS IIPU
3a/1aHHBIX 3HaYEHUAX OYKB.
CocTaBiaaTh ypaBHEHHMA [0 YCIOBUSIM 3ajad. Pemarh mpo-
CTEHIINE ypaBHEHMs HAa OCHOBE 3aBHCHMOCTEH MEXKIY KOMIIO-
HEHTaMU apu(hMETUUECKUX JEHCTBUM.

CtpouTth Ha KOOPIUHATHOH MJIOCKOCTH TOYKH U (DUTYpBI 11O 3a-

JAHHBIM KOOpAMHATaM; ONPeAeJATh KOOPAUHATHI TOYEK

YMeTb BUJIETh MaTEMaTUUIECKYIO 3a1a4y B KOHTEKCTE
IpOOIEMHOM CUTYalluH B OKPYXKAIOILEH )KU3HHU.
IMoHuMAaTh CYIIHOCTH aNrOPUTMUUIECKUX IPEANUCAHUN U
yYMEHHUE JEHCTBOBATh B COOTBETCTBUM C MPEIIOKEHHBIM
AJITOPUTMOM.

IlepBoHayanbHbIe NPECTABICHHS 00 UAEAX U O METOAX
MaTeMaTUKU KaK YHHBEPCAIbHOM S3bIKE HAYKU U TEXHUKHU,
CpeICTBE MOJEIUPOBAHMS SIBJICHUI U IPOLIECCOB

6. OnucarejbHas ctaTucTuka. BepoaTHocTh. KomOnHaTopuka. MHoxkecTBa (20 u)
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[IpencraBiieHne TaHHBIX B BUJIE TaOJIHLI, THa-
rpamm.

[TonsiTHe O ciay4allHOM ONBITE U COOBITHH.
JlocToBepHOE ¥ HEBO3MOXHOE  COOBITHSL.
CpaBHEHHE ILIaHCOB.

Pemenrie koMOMHATOPHBIX 3a1ay nepebopom
BapUaHTOB

M3BaekaTh nHdoOpMaLUIO U3 TAONUL U JUArpaMM, BLIOJIHATH BbIUUC-
JIEHUs 110 TaOJIMYHBIM JaHHBIM, CPABHUBATD BEJIMUMHbL, HAXOIUTh
HauOOJbIINE U HAUMEHBIIINE 3HAYEHUS U JIP.

BomouHaThL cO0p uHpOpMALUU B HECIOXKHBIX CIydasX, HpPelcTaBIsATh
nHdopManuio B ByAe TaOIUILl U AUArpaMM, B TOM YHUCJIE C IOMOLIbIO
KOMIIBIOTEPHBIX IPOrpaMM.

IlpuBoaurs mpuMepbl CIOy4alHBIX  COOBITUH, JOCTOBEPHBIX U
HEBO3MOXKHBIX COObITUIl. CpaBHHBAThL LIAHCHl HACTYILIEHUS COOBITHUIA;
CTPOUTb PEUEBBIE KOHCTPYKLUHU C HCIOIb30BAHUEM CIOBOCOUETAHUIH
bo/1ee 6epoAmMHO, MANOBEPOAMHO U JIP.

BbimosHATh nepebop Bcex BO3ZMOMKHBIX BAPUAHTOB JUL [IEpecyeTa
00BEKTOB UM KOMOUHALUH, BbIIeIATh KOMOMHALUY, OTBEYAIOLIHE
3a/1aHHBIM YCIIOBUSAM

IIpuBoauTh NpUMephbl KOHEUHBIX U OECKOHEUHBIX MHOXKECTB. Haxonuts
00BEIUHEHUE U NIEPECEUEHUE KOHKPETHBIX MHOXKECTB. [IpuBoAUTS
IpUMeEPbI HECIOMXKHBIX KJIacCU(UKALUA U3 Pa3IUUHbIX 00/1aCTeH JKU3HU.
WnmrocTpupoBaTh TEOPETUKO-MHOXKECTBEHHBIE ITOHSTUS € IOMOILBIO
Kpyros Diinepa

YMeThb BUJETh MaTEMaTHUECKYIO 33/1a4y B KOHTEKCTE
IPOOJIEMHOM CUTYallUH B OKPYXKAIOILEH JKU3HU.

‘YMeHHe BbLIBUraTh FMIIOTE3b] IPH PEILICHUH y4eOHbIX 3a-
Jlay, HIOHUMATb HEOOXOAUMOCTb UX IPOBEPKU

7. HarasinHas reomerpus (45 u)
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Harsinnele mpeacTaBieHus o (GUrypax Ha IJIOCKOCTH:
npsiMasi, OTPE30K, JIyd, YroJl, JIOMaHasi, MHOIOYTOJbHUK,
IPaBWIbHBI MHOIOYTONbHUK, OKPYXKHOCTb, KpYyr. UeTbl-
PEXYToIbHUK, HPSIMOYIOJIBHUK, KBajapaT. TpeyroiabHUK,
BUJIbl TPEYT OJIbHUKOB.

W3obpaxenue reomerpuueckux ¢uryp. Bzaumnoe
pacIonoXKeH’e OBYX INPAMBIX, IBYX OKPYKHOCTEH, Ips-
MOMW U OKPYXKHOCTH.

JlmuHa orpeska, JomaHOW. Ilepumerp MHOroyrospHHKA.
Envnnne! usmepenus JnHblL. M3Mepenye JIuHbI OTPE3Ka,
MIOCTPOEHHUE OTPE3Ka 3aJaHHOM JUIMHBL.

VYron. Bugel yrnos. I'paxycHas mepa yrna. M3smepenue u
IIOCTPOEHHE YIJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

ITonatue mnomanu QUrypbl; eIMHHUIBL HM3MEPEHUS
wromaay. Ilnomans OpsSMOYroibHUKa U IUIOMAb KBaJ-
para. PaBHOBenMKue GuUrypsl

Harysiiable OpeacTaBieHUs O IMPOCTPAHCTBEHHBIX (u-
rypax: KyO, mapajelenuue], Npu3Ma, OUpaMuja, uap,
cdepa, xoHyc, numuHIp. M300paxeHue NpoCTpaHCTBEH-
HbIX ¢uryp. Ilpumepsl ceueHuil. MHOrOrpaHHUKH, IIpa-
BUJIbHBIE MHOTOTPaHHUKH. IIpuMepsl pa3BepTOK MHOTrO-
IPaHHUKOB, IMIUHIPA U KOHYCA.

[Tonsitne oObema; enuuHunbl oObema. OOBEM MpsMO-
YroJIbHOrO Iapajuienenumnena u oobeM Kyoa.

ITonatue o paBeHctBe Quryp. LleHTpanbHas, oceBas U
3epKaibHast cUMMeTpuu. I300pa’keHue CUMMETPUUHBIX

Guryp

PacnozHaBaTh Ha yeprexax, PUCYHKAX U MOJEIIX Teo-
MeTpuyeckue Gurypsl, koHpurypammu ¢Guryp (IIOCKUE U
npocTpaHcTBeHHbIe). IIpMBOANTD NpUMEphl aHAJIOrOB Ieo-
METPUUYECKUX (UTYP B OKPYKAIOLIEM MUPE.

M300paxars reomerpudeckue GUrypsl U UX KOH(Urypa-
MU OT PYKM M C MCIOJIb30BAHUEM UEPTEHKHBIX HHCT-
pymenros. M3o0paxkaTbh reomerpudeckue Qurypbl Ha
KJjer4yaToii Oymare.

H3MepsATh ¢ NOMOLIBIO UHCTPYMEHTOB M CPaBHUBATh JUIU-
Hbl OTPE3KOB M BeJMUYMHBI YriaoB. CTpPOMTB OTpE3KH
3a/laHHOH JUIMHBI C ITOMOLIBIO JIMHEHKU ¥ LUPKYJIS U YIJIbl
3aJlaHHOIl BEIMYMHBI C IIOMOIIBIO TpaHCIOpTUpa. BbI-
pakaThb OJHU €AMHUIBI U3MEPEHHS JUIUH Yepe3 Jpyrue.
BbluMcaATh IUIOMIAAM KBAaApaToB M HPSIMOYTOJbHHUKOB,
ucnonb3ys (GopMynbl IUIOMAAM KBajapaTa U IJIOLIAAH
HPsIMOYTOJIbHUKA.

BblpaxkaTbh OIHM €IUHULIBI U3MEPEHMs IUIOIANH dYepes3
Jpyrue.

M3roraBauBaTh IPOCTPAaHCTBEHHBIE (DUTYPBI U3 Pa3BEPTOK;
pacro3HaBaTh pa3BepTKH KyOa, Napajulefenunesna, Mupa-
MUJIbL, UUIMHApPA u KOHYca. Paccmampueams npocreiiye
CeYeHHs IPOCTPAHCTBEHHBIX (UTYp, IONydacMble IIyTEM
IPEIMETHOrO MJIM KOMIBIOTEPHOIO MOJEIUPOBAHUs, ONpe-
AeJIATh UX BUJ.

BbruncasaTh 00beMbl Ky0a M HPSIMOYTOJbHOIO Mapasuie-
Jenumena, Ucnonbiys ¢GopMyiasl o0bema Kyba U oObema
HpsIMOYTOJIBHOIO Hapaiienenumena. BelpaxaTh oHU enu-
HUIBI U3MEPEHUS 00bEMA Yepe3 Ipyrue.

HccnenoBaTh ¥ ONMCBHIBATH CBOHCTBA I'€OMETPUUECKUX
¢buryp (IWIOCKMX U HPOCTPAHCTBEHHBIX), HCIONIb3Ys
SKCHEPUMEHT, HaOmojeHue, u3Mepenue. MogeaupoBaThb
reOMETPUYECKUE OOBEKTHI, UCHONb3Yysl Oymary, IUIACTHIIMH,
npoBoioky M Jp. Mcmoib3oBaTb KOMIIBIOTEPHOE MO-
JIENUPOBAaHUE U OSKCIEPUMEHT JUIi HU3YU4EHUs] CBOWCTB
reOMETPUUECKUX OOBEKTOB.

Haxoaurh B OKpy)KarolleM MHpE IUIOCKME U IPOCTpaH-
CTBEHHBIE CUMMETPUYHbIE (PUTYPBI.

Pemarh 3amaun Ha HaXOXJECHUE AJIMH OTPE3KOB, IEpPUMET-
POB MHOT'OYT'OJIbHUKOB, I'PaJlyCHOH Mepbl YIJIOB, ILIOIMIAEH
KBAJIpaTOB U MpPIMOYTOJbHUKOB, 00bEMOB KyOOB M Hps-
MOYTOJIbHBIX HapajjelenuneoB, Kyoa. BelaeasTh B ycio-
BUU 3aJa4U JJAHHbIE, HEOOXOIUMBIE I €€ PELICHUs, CTPO-
HTb JIOTMYECKYIO ILIEIOUKY PACCyKACHUH, CONMOCTABIATH
HOJIy4YEeHHbIH pe3yabTaT ¢ YCIOBUEM 3a/1aui.

M300paxaTh paBHble PUIYPbL, CHMMETPHUHBIE (DUTYPEI

CTpouTh JOTMYECKYIO LIEIIOUKY PAcCYKAECHHH, CONOCTAB-
JISITh IIOJTyYEHHBIH pe3yNIbTaT C YCIOBHEM 3a/1aul.
YMeHHe [NPUMEHATb MHIYKTHBHBIE M J€IyKTUBHbIE
CIOCOOBI PacCyXJEHUM, BUIECTh pa3JIMYHblE CTPATErHU
pelieHus 3agad

YMeHHe IUIaHUPOBATh U OCYILECTBIIAT AEATENbHOCTb, Ha-
[OpaBICHHYIO Ha pELIeHUE 3afad MUCCIEN0BATENbCKOIO
XapakTepa;
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Pe3eps epemenu - 20 u
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TemaTH4eckoe NJIAHUPOBaHHE
MaremaTuka 7-9 kiaaccol

Pazgen «Auaredpa»

OcHoOBHOe coep:KaHue M0 TeMaM

XapakTepHCTHKA OCHOBHBIX BH/I0B /iesl-
TeJbHOCTH YUYeHHKA (HA yPOBHe Y4eOHBIX

MeTanpenMeTm,le YMEHHUS U HABBIKA

JAeHCTBHIT)
1 2 3
1. [leiicTBuTeabHbIe uncaa (15 u)
Paciiupenne  MHOXKeCTBa — HAaTypalbHBIX  4ucenl 10 | OnuchIBaTh MHOXKECTBO LIEJIBIX YHCEN, MHOKECTBO pa- YMeHue NOHMMaTh U UCIIOJIb30BaTh MaTeMaTHIeCKue Cpe-

MHOXECTBA IIEJIBIX, MHOXECTBA IENBIX YHCENl IO MHOXe-
CTBa PaIlMOHANBHBIX. PallMOHAIBHOE YHCIO KaK OTHOLICHHE
m/n, THe m — LeNoe YUCIIO, a 1 — HATypaIbHOE YHCIIO.
CreneHb ¢ IeNBIM ToKa3aresieM. KBagpaTHEIH KOpeHb U3
yucaa. Kopens Tperbeil creneHu.

IMTorsiTHe 00 WppaIMOHAIFHOM YHCIe. MppannoHaIBHOCTh
quciav2 M HECOM3MEPUMOCTh CTOPOHBI W JHATOHAIH
kBajpara. JlecATUYHBIC MPUOIIIDKEHUS HpPPalOHAIBHBIX
9HCeIL.

MHOXECTBO ~ JCHCTBHTEIBHBIX —UHCEN; IIPEACTABICHHE
JIeHCTBUTENBHBIX YHCET B BUJIC OCCKOHEUHBIX JIECATHUHBIX
npo0eii. CpaBHEHHE JICHCTBUTEIBHBIX YHCEIL.

B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXIy  Jeii-
CTBUTCIBEHBIMH  YHCJIIAMH M TOYKAMH  KOOPJHHATHOM
npsiMoit. UHCITOBEIC TPOMEXYTKU: HHTEPBAJI, OTPE30K, Tyd

LIMOHAJTBHBIX YHCEN, COOTHOILIECHUE MEXAY STUMHU MHOXKECT-
BaMHU.

CpaBHUBATh U YNOPSIAOYMBATH pAIMOHAIBHBIE YHCIIA,
BBINOJIHATH BBIYUCIICHHS C PALlMOHATILHBIMU YHCIIAMH, BbI-
YUCJASTh 3HAYSHUS CTEIEHEN ¢ LIEJIbIM MTOKa3aTesIeM.
DopMyJIHPOBATh OIpPECICHHE KBaJApPATHOIO KOpPHS U3
ypcna. Menmoab3oBath rpaduk GyHkmmy y = x> wu
HAXOX/IEHHUs KBaJPaTHBIX KOpHEH. BBIYMCAATH TOUHBIE U
NpUuOMIDKEeHHBIE  3HAYEHHS KOpHEH, HCHONb3ys Mpu
HEOOXOJMMOCTH  KaJIBKYJSTOp;  MPOBOAMTH  OLIGHKY
KBaJJpaTHBIX KOPHEH.

DopMyJHPOBATh ONPEAEICHUE KOPHS TPEThEH CTEIEHU;
HaX0JIUTh 3HAYCHUS KyOMUecKHX  KOpHeii, pu
HEOOXOMMOCTH UCTIONb3YSl, KAIBKYIISTOP.

IpuBoauTs TNpUMEpHl UPPALUOHAIBHBIX YHCENT; PAacCIo-
3HAaBaTh pPALMOHAJbHBIE W HUPPAlMOHAIbHBIE YHCIIA;
H300pakaTh YKCIa TOYKAMHU KOOPIMHATHOM MPSAMOH.
Haxoauts necsaTudHble NPHOMMKEHHS PalMOHAIBHBIX U
HppalUOHATILHBIX YHCEN; CPABHUBATH 1 YNOPSA0YMBATH
JIeHCTBHUTEIIBHBIC YUCIIA.

OnuchIBaTh MHOXKECTBO JCHCTBUTEIILHBIX YHCCIL.
Hcnosb30BaTh B NHCBMEHHOM MaTEMaTHUECKOM pedun
obo3HaueHus U rpadudeckue H300paKEHUSI YHCIOBBIX
MHOKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY

CTBa HAITIAAHOCTU (IpaduKy, AUarpaMMbl, TaOJIMLbL, CXEMbI
U JIp.) W1 WLIIOCTPALUK, MHTEPIPEeTallky, apryMeHTal1u.
YMeHHe HaxOOUTh B Da3JIMUHbIX UCTOYHUKAX HH(OpMa-
LU0, HEOOXOMUMYIO JUIS PELIEHUs MaTeMaTHYECKUX Ipo-
61eM, IpelCTaBIIATh €€ B IOHATHOH (opMe, NMPUHUMATDH
pellieHye B YCIOBUSAX HEHNONHON U U30BITOUHOM, TOUHOH U
BEPOATHOCTHOU MH(OpMAaLUH.

2. H3mepenus, npudjamkenus, oueHku (10 u)
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[IpubmwkeHHOe 3HaYeHHWE BEJIMYMHBI, TOYHOCTH
npubmkeHus. Pazmepsl 00beKTOB OKpYKaIOIIEero Mupa (0T
3JIEMEHTApHBIX YacTull 10 BeeneHHol), 1UTeIbHOCTh
IIPOLIECCOB B OKpYXarollleM Mupe. Bbienenne MHOXHUTEIS
— crenenu 10 B 3anucu yucna.

[Ipukunaka u olleHKa pe3y/bTaToB BEIYUCICHUI

Haxoaurthb, AHAJIM3UPOBATh,  CONOCTABJIATH
YHCJIOBBIE XapaKTEPHUCTHKH OOBEKTOB OKpYXKaro-
LIETO MUpa.

Hcnoab30BaTh 3aMKch 4UCEN B CTAHAAPTHOM BHIE
JUI  BBIPAKEHHUS pPa3MepOB OOBEKTOB, JJIUTEIb-
HOCTH IPOLIECCOB B OKPY’KAIOIIEM MHPE.
CpaBHUBATBh 4KCJa M BEJIMYMHBI, 3alMCAHHBIE C
HCIoJIb30BaHueM crerneHu 10.

Hcnonb3oBaTh pazHble (OpPMBI 3aucH MPUOIH-
JKCHHBIX 3HAQUYCHWM, JeJaTh BBIBOALI O TOYHOCTH
MPUOJIIDKEHUST TI0 3aIUCH NPUOIMKEHHOrO 3Haye-
HUSL.

BBINOIHSATE BEIUUCIIEHYS C PEAIbHBIMU JTAHHBIMU.
BbINOMHATE IPUKUIKY U OLEHKY PE3YIbTaTOB
BBIYMCIICHH I

YMmenue BHUACTD MAaTEMATUYCCKYHO 3aJa4y B KOHTCKCTC l'[p06-
JIEMHOM CUTyalluH B JIpYyrux AUCHUIUIMHAX, B 0pr>1<a}0me171 JKU3HU.
BbINOJHSATH BHIYUCIICHUS C pCajlbHbIMU TaHHBIMU.

3. Bsenenue B anredpy (8 u)

BykBeHHbIE BbIpaXeHUs (BBIPKEHUS C IEPEMEHHBIMH).
YucnoBoe 3HaueHUE OYKBEHHOI'O BbIpaXKeHUs. J[omycTUMble
3Ha4YEHMs IepeMeHHBIX. [loacTaHOBKa BBIPa)KEHHI BMECTO
MIEPEMEHHBIX.

ITpeoOpazoBaHue OYKBEHHBIX BBIPAXKEHHII HA OCHOBE
cBOICcTB apudmeTHueckux aeiictBuil. PaBeHCTBO OyKBeH-
HBIX BbIpaxkeHUH. ToxKIECTBO

BbINoJHATH 3JIEMCHTApHBIC 3HAKOBO-CHMBOJIAYC-
CKHEC I[eﬁCTBHﬂZ NPpUMEHATH 6yKBBI JJIsL 0003Haye-
HHA YHUCCI, 1 3allucCHu 06HII/IX yI‘Bep)K,Z[eHPIﬁ;
COCTABJIATH 6yKBeHHI>Ie BBIPAKCHHSA 110 YCJIOBUSIM,
3aJaHHbIM CJIOBECHO, PHUCYHKOM HJIA YCPTCIKOM;
leeOﬁpa?.OBl:IBaT]) anre6panf{ec1<ne CYMMbI H
MIPOU3BCACHHUS (BBIHOJIHHT]) MIpUBEACHNC HO,Z[06-
HbIX CJlara€MblIX, PaCKpbITHC CK060K, yopouieHue

IPOU3BECHUIA).
BbluMCIATE 4YUCIOBOE 3HAUEHUE OYKBEHHOIO
BBIP@)KEHUS; HAXOAMTh 0O0IACTb JOIYCTHMBIX

3HAYCHU TNEPEMCHHBIX B BBIPAXKCHUU

IoHumMaHue CyLITHOCTH aJITOPUTMUYECKUX PEIIMCaHUNA U YMEHUE
JIeHCTBOBATh B COOTBETCTBUH C MPEJIOKEHHBIM AT OPUTMOM.
IMoHumMAaTh U KCIOJIH30BaTh MATEMATHYECKHUE CPEJICTBA
HarJsiAHOCTH (AUarpaMMbl, TaOJIMIbI, CXEMBI U JIp.) JUISL
WUTIOCTPAIUK, UHTEPIPETALNH, apryMEHTaLUH.

4. MHoroujeHsl (45 u)
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CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeJIeM U €€ CBOHCTBA.
OpHousieHsl ¥ MHOro4ieHsl. Crenens MuorodieHa. Cio-
JKEHHE, BBIYUTaHUE, YMHOXKEHUE MHOT04JIeHOB. DopMyIibl
COKpPALIEHHOT0 YMHOXKEHUS: KBapaT CyMMBI U KBaapaT
pasnoctu. @opmyna pasHocTH kBagpaToB. [IpeodpazoBanue
LIEJI0T0 BBIPAXKEHHSI B MHOTOWIEH. Pa3iokeHne MHOrousaeHa
Ha MHOXMTEJIM: BEIHECEHHE O0IIEr0 MHOKUTENIS 3a CKOOKH,
IpyIIHPOBKA, IPUMEHEHHE (POPMYJI COKPAILIEHHOTO
YMHOXEHHS.

MHorounieHs! ¢ ogHoM nepeMeHHoil. Kopenb MHo-
rowieHa. KBagpaTHbIil TpexuieH, pa3aoxKeHne KBapaTHOIO
TpeXwIeHa Ha MHOXKUTEIN

DopMyTHPOBATH, 3ANIMCHIBATH B CUMBOJIMUYECKOU
(dopme 1 000CHOBBIBATH CBOWCTBA CTEIIEHU C
HaTypaJIbHBIM MOKa3aTeNIeM; IPUMEHSITh CBOHCTBA
CTENeHH JJIsl TPe0o0Pa30BaHusl BEIPAXKESHUH U
BBIYMCJICHHI.

BbImOJIHATH ICHCTBUS C MHOIOYWICHAMMU.
BoiBoauTh popMyIsBl COKPAIIEHHOTO YMHOXKEHUS,
NPUMEHATH UX B NPeoOpa30BaHUIX BBIPAKECHUH U
BBIYMCIICHHSX.

BbInoIHATE pa3iiokeHne MHOMOWIEHOB Ha MHO-
JKUTEIIN.

PacnosHaBaTh KBaJpaTHBIN TPEXWIEH, BBISICHATH
BO3MOXKHOCTb ~ pa3JOXKEHHMS HAa  MHOXUTEIH,
NPeACTABJATh KBaJpaTHBI TPEXUJIEH B BHAE
MIPOU3BECHUS TMHEHHBIX MHOXUTENCH.
[pumensaTey pazauyabie GOPMbI CAMOKOHTPOIIS
IIPU BBIIIOJIHEHUH Npeo0pa3oBaHuil

YMmenue BbIIBUI'aTb THUIOTE3bl MNPU PEHICHUUN y‘IC6HLIX 3aja4,
IIOHUMAaThb HeO6XOZ[I/IMOCTI> HX OPOBCPKU.

YMeHHe cCaMOCTOSITEIILHO CTaBUTh aciu, BI)I6I/IpaTI> u COo3/1aBaTb
AJITOPUTMBI IJIST pEHICHU S y‘Ie6HBIX MaTEMaTU4CCKUX np06neM.
IMonumartsb CYHIHOCTH aJITOPUTMHUYICCKUX npennncaﬂnﬁ U yMCHHUC
Z[eﬁCTBOBaTL B COOTBCTCTBUU C NMPCAJIOKECHHBIM aJITOPUTMOM.

5. Adaredpaunueckue 1podu (22 u)

Anrebpaunueckas 1pobb. OCHOBHOE CBOHCTBO alred-
panyeckoii npoou. Cokpamienue apodeid. CnoxeHue, Bbl-
YHUTaHUE, YMHOXCHHE, JISNICHHE aNreOpandeckKux Ipodeit.
CreneHb C IIeNBIM TT0Ka3aTelleM U ee CBOICTBA.

ParpioHanbHbIEe BEIPXCHUS M X IPe0OPa3OBaHUSL.
JloKa3aTenbCTBO TOXKIECTB

@opMyIHPOBATh OCHOBHOE CBOMCTBO anreOpau-
YeCcKOW JpoOu U MPUMEHSITH ero Juisi mnpeodpaso-
BaHus Apobeil.

BbmoaHaTs neiicTBus ¢ anreOpanyeckuMH JIpo-
OsSIMH.

IpeacraBasiTe 11€710€ BHIPAXEHUE B BUIE MHOIO-
YJieHa, IpoOHOe — B BHJE OTHOLIEHHUS MHOIO4JIe-
HOB; JOKa3bIBaTh TOXKICCTBA.

DopMyTHPOBATH ONPE/IEIICHNUE CTENEHH C LIEJIbIM
IOKAa3aTelIeM.

DopMyIHPOBATH, 3aNIUCHIBATH B CUMBOJIMYECKOM
(dopMe U WIIICTPUPOBATH IPUMEPaMU CBOMCTBA
CTETICHH C LIeJIBIM T0Ka3aTesieM; NPUMEeHSTh CBOH-
CTBa CTEICHH /I IpeoOpa30BaHus BbIPAKECHUI U
BBIYMCIICHHI

YMmenue INPpUMCHATL HWHAYKTHUBHBIC W JCAYKTUBHBIC CIOCOObI
paccy)KI[eHHﬁ, BHUJCTDb PA3JIMIHBIC CTPATCTUU PCUICHUS 3a1a4.
IMonumartsb CYHIHOCTH aJITOPUTMHUYICCKUX HpeHHI/IcaHI/Iﬁ U yMCHHUC
Z[eﬁCTBOBaTB B COOTBCTCTBUH C MPCAJIOKCHHBIM aJITOPUTMOM

6. KpaapatHble kopuu ( 12u)
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IonATUsA KBaApaTHOrO KOPHS, apH(METHUECKOro
KBaJIpaTHOr0 KOpHsi. Y paBHeHHe Bua x>=a. CBoiicTBa
apu(pMeTUUECKUX KBaJPaTHbIX KOPHEH: KOPEHb U3 IPOU3-

2
BEJICHHSI, YaCTHOT'O, CTCIICHH, TomeCTBa,(\/E) =a,Tme a=
OI

Va? = |a| Tlpumenenue cBOWCTB apu(METHUECKUX

KBaJIpaTHBIX KOPHEH A1 IpeoOpa3oBaHUsl YUCIIOBBIX BbI-
paXE€HMH U BBIYUCIICHUI

Jloka3pIBaTh CBOMCTBAa apU(PMETHUYECCKHX KBajl-
paTHBIX KOpHEH, MPUMEHATh WX Ui mpeobpaso-
BAHHsI BEIPAKCHH.

BbIMHCIATH 3HAYCHHS BBIPAXKCHHIA, COICPKAIIMX
KBAJ[PaTHbIC KODHHU, BbIPAXKATh IIEPEMCHHbIC W3
rEOMETPHYECKUX U (PU3UUCCKUX (HOPMYIL.
HccnenoBarh ypaBHEHHE BUIA X° = @, HAXOIUTh
TOYHBIE ¥ MPHOIIKEHHBIC KOPHHU [IPH

a>0

YMmenue IJIaHUPOBaTb M OCYLICCTBIKATHL ACATCIbHOCTb, Ha-

IIPaBJICHHYIO Ha PCIICHUEC 3aJa1 UCCIICAOBATCIILCKOI'O XapaKTep.

7. YpaBHeHMs ¢ OIHOIi epeMeHHoii (38

)

VYpaBHeHue ¢ onHOM nepeMeHHol. KopeHb ypaBHeHHs.
CBolicTBa YUCIIOBBIX PaBEHCTB. PABHOCUIIBHOCTb ypaB-
HEHHUH.

JIuneitnoe ypaBHeHue. Pemenne ypaBHEHHH, CBOIAIINXCS K
JIMHEHHBIM.

KBagpatHoe ypaBHeHue. HenonHele KBaipaTHble YypaB-
HeHus. PopMyna KOpHEH KBaapaTHOro ypasHeHus. Teope-
Ma Buera. Pemienne ypaBHeHMH, CBOIAIIMXCSA K KBaapar-
HbIM. bUKBazipaTHOE ypaBHEHHE.

IIpumepsl pemeHuss ypaBHEHHH TpeTbe M UYETBEPTOU
CTENEHH Pa3JI0KEHHEM Ha MHO)KUTEIIH.

Pemenue 1poOHO-pallOHAILHBIX YPABHEHUN.

Pemenue TeKCTOBBIX 3a/1a4 aNredpandecKUM CIIocoOoM

Pacno3HaBaTh JMHEHHbIE U KBaJpaTHbIE ypaBHeE-
HYS, LieJIble U JPOOHBIE YpaBHEHUS.

Pemiarh nMHEWHBIE, KBaJpaTHbIE YypPaBHEHHsS, a
TAKOKE YpPaBHEHUs, CBOJAAINMECS K HUM; pelIaThb
JIPOOHO-paLliOHAIbHBIE YPABHEHHS.

HccnenoBaTh KBafpaTHbIE ypaBHEHUS IO AUCKPU-
MUHAHTY U Ko3(dunueHTam.

Pemath TEKCTOBblE 3afaud  anredpaudecKuM
CrocoOOM: MEPEXOIUTh OT CIOBECHOH (opMy-
JMPOBKM YCIOBUS 3aJlaud K anreOpaudeckoid Mo-
JIeId IYTeM COCTaBJIEHMS YPaBHEHUS; pellaTh
COCTaBJICHHOE YPaBHEHUE; HHTePIPeTHPOBATH pe-
3yIbTarT

YMmenue INPpUMCHATL HWHAYKTHUBHBIC W JCAYKTUBHBIC CIOCOOBI
paccy)KI[eHHﬁ, BHUJCTDb PA3JIMIHBIC CTPATCTUU PCUICHUS 3a1a4.
HepBonaqaﬂLHme MpeaCTaBJICHUS 00 uacax u o0 METroJax
MaTeMaTUKH KaK YHHBEPCAJIbHOM A3bIKEC HAYKH W TEXHUKH, CPECH-
CTBC MOJCIIMPOBAHUSA SIBJICHUM 1 MponeccoB.

BI/I}leTl: MATEMaTU4CCKy0 3aJadyy B KOHTCKCTC HpO6J’IeMHOI>1
CUTYyalluu B APYyrux JUCHUITIIMHAX, B 0pr>1<a}on1e171 JKU3HU.
CaMoCTOSAAITeJIbHO  CTaBUTH i, BI)I6I/IpaTI> u Cco3aaBaTb
AJITOPUTMBI IJIST pEHICHU S y‘Ie6HLIX MaT€MaTu4CCKuXx npoGneM.

8. Cucremb! ypaBHeHuii (30 u)
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VYpaBHeHue ¢ AByMs nepeMeHHbIMU. JIMHEHHOE ypaBHEHHUE
¢ OByMs nepeMeHHbIMH. [Ipumepsl penieHus ypaBHEHHH B
LENBIX YUCIAX.

Cucrema ypaBHEHUH ¢ [JByMsl IlepeMEHHbIMU. PaBHO-
CHJIBHOCTb CHCTeM ypaBHeHUH. CucTema ABYX JIMHEHHBIX
YpaBHEHUH ¢ AByMs IEPEMEHHBIMHU; PEIIECHUE MOJACTaHOB-
KOM U clokeHHeM. Penienne cucrteM OByX ypaBHEHHH, OTHO
M3 KOTOPBIX JIMHEHHOE, a Apyroe BTopoil creneHu. Ilpu-
MEpBI PellIeHUs CHCTEM HEJMHEHHBIX YpaBHEHUH.

Pemenue TeKCTOBBIX 3a/1au ANre0panyecKIM CIIOCOOOM.
JlekapToBbl KOOpIUHATBl Ha IUIOCKOCTH. I'paduueckas
HHTEpIpPETalus YPaBHEHUS C ABYMsI IEPEMEHHBIMH.
I'padux nuHEHHOro ypaBHEHHMA C IBYMs IHEPEMEHHBIMY,
yrinoBoi K03 QuUIMEHT NpsMOMI; YCIOBUE HMapalIeIbHOCTU
IPSMBIX.

I'paduxu npocTedmux HeMUHEHHBIX ypaBHEHUH (mapabona,
runepbo1a, OKPYKHOCTb).

I'paduueckast uHTEpIpeTaLUs CUCTEMBL YpaBHEHUH ¢ ABYMsI
NIEPEMEHHBIMU

OnpenensiTh, SBIIETCA M Iapa YUCEN PELIEHUEM
JJAHHOIO ypaBHEHHUs C JByMs [EPEMEHHBIMH;
NPHBOAMTL IIPUMEPHl DEIIEHHS YPaBHEHHH C
JIByMsI IEPEMEHHBIMU.

Pemarb 3anauy, anre6pandecKoil MOIEIBIO KOTO-
PBIX SBIIETCS ypaBHEHUE C JBYMs IE€PEMEHHBIMH;
HAXOIMTh LIEJIbIE PEILICHUs TyTeM nepebopa.
Pemrate cuctemsl IByX ypaBHEHUH C AByMs Iepe-
MEHHBIMH, YKa3aHHbBIE B COJECP/KaHHU.

Pemath TEKCTOBblE 3ajaud  anredpaudecKuM
CIocoOOM: MEPEXOIUTh OT CIOBECHOH (opMy-
JMPOBKM YCIOBUsS 3aJaud K anreOpaudeckoid Mo-
Jled IIyTEM COCTaBJIEHHs CHUCTEMBl YpaBHEHHII;
pemarb COCTAaBJICHHYIO CUCTEMY ypaBHEHHMH; UH-
TEpIPETHPOBATh PE3yJbTaT.

Crpouts rpaguky ypaBHeHUH ¢ 1ByMs IepeMeH-
HBIMU.

KoncTpynpoBaTh 3KBHBaJICHTHBIE PEYEBBIE BbI-
CKa3bIBAHUSA C UCIONb30BaHUEM ANre0paudeckoro u
TEOMETPUYECKOrO A3BIKOB.

Pemrate ¥ McciaenoBaTh YpaBHEHUS U CHCTEMBI
ypaBHEHUH Ha OCHOBE (DYHKIMOHAJIbHO-rpaduue-
CKUX IPEJICTABICHUN ypaBHEHUI

Hcnonb3oBaTrh (HyHKIMOHATBHO-IPAQUUECKHE IPEICTABICHUS UL
pellIeHus U UCCIIEJOBaHUs YPABHEHUI U CUCTEM.

IHoHnMATh CYIIHOCTH alrOPUTMHUUECKUX NPEANUCAHUN U YMEHHE
JIEUCTBOBATh B COOTBETCTBUU C IIPEATIOKEHHBIM AT OPUTMOM.
Hcnonb3oBaTh MaTeMaTU4ECKUE CPEJCTBA HAIJIIHOCTU IpapUKU
JULsL UHTEepIpeTaluH, apryMeHTaluu.

9. HepasenctBa (20 u)

UucnoBble HEPaBEHCTBA U X CBOMCTBA.

HepaBeHcTBO ¢ opmHOM mnepeMeHHOW. PaBHOCHIBHOCTB
HEpaBEHCTB. JIMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOM.
KBanpatHble HepaBeHCTBA.

CucTeMbl JIMHEHHBIX HEPABEHCTB C OIHON IEPEMEHHOM

DopMyTHPOBATH CBOICTBA YHCIIOBBIX HEpa-
BEHCTB, WUNIIOCTPHPOBATh UX Ha KOOPIUHATHON
MIPSMOH, JOKa3bIBATH AJIreOpanyecKu; mpuMe-
HATH CBOICTBA HEPABEHCTB NIPH PEILICHUH 3a]1a4.
PacnosHaBaTh IMHENWHbIE U KBAJpaTHbIE HEPABEH-
CTBa.

Pemarp nuHeliHbIE HEPAaBEHCTBA, CUCTEMBI JINHEH -
HBIX HEPaBEHCTB.

Pemarp kBagpaTHble HEPAaBEHCTBA HA OCHOBE T'pa-
(ryuecKUX MpeacTaBlIeHuH

IHoHnMATh CYIIHOCTH aNrOPUTMUYECKUX NPEANUCAHUN U YMEHHE
JIeUCTBOBATh B COOTBETCTBUU C IIPEATI0KEHHBIM AT OPUTMOM.
Hcnonb3oBaTh MaTeMaTUUECKUE CPEICTBA HATJIAHOCTU IpapuKU
JUIL UHTEPIIpETalHu, apryMeHTalluU.

10. . 3aBucumMocT MekAy BeTuduHamMu (15 u)
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3aBUCUMOCTb MEXKY BEIMUUHAMMU.

ITpencraBieHue 3aBUCUMOCTEH Mex 1y BEJIUYUHAMH B BUJIE
dbopmyn. Beruucnenus no gpopmynam.

IIpsiMas  OpoHmOpLUUOHANbHAS  3aBUCUMOCTb:  3aJlaHMe
¢dopmynol, Kod(p(UIMEHT NPONOPLHUOHAIBHOCTH; CBOMi-
crBa. [IpuMepsl NpAMO NPONOPLUOHAIBHBIX 3aBUCUMOCTEH.
OO6paTHas IpONOPIUOHAIbHAS 3aBUCUMOCTb: 3a/laHUe
dbopmynoit, ko duireHt odpaTHOM npo-
HNOPLUUOHAIBLHOCTH; cBOMcTBa. [IpuMepsl 00paTHBIX
IPOHOPLUUOHAIBHBIX 3aBUCUMOCTEH.

Pemenue 3agad Ha MNpsAMy0 [PONOPLUOHATBHOCTL U
00paTHYIO IPONOPLUOHANBHYIO 3aBUCUMOCTH

CocTaBiaaTh (QOpMYyJbl, BBIPAXKAIOLIHE 3aBHCHUMO-
CTH MEX/y BEeJIMYMHAMHU, BBIMHMCJIATH 110 (HOpMY-
JIaM.

Pacno3HaBaTh npsiMyto ¥ 0OpaTHYIO HPOIMOPIHO-
HaJIbHbIE 3aBUCHUMOCTH.

Pemiatp TeKCTOBbIE 3aJlaud Ha NPSAMYIO U 00OpaT-
HYIO TPONOPLUOHANBHBIE 3aBUCUMOCTH (B TOM
YKCcIe ¢ KOHTEKCTOM W3 CMEXHbBIX JUCLUUILINH, U3
peanbHOM KHU3HU)

YMmenue BHUACTD MAaTEMATUYCCKYHO 3aJa4y B KOHTCKCTC l'[p06-
JIEMHOM CUTyalluH B JIpYyrux AUCHUIUIMHAX, B oxpy}l(a}omeﬁ JKU3HU.
YMmenue BbIIBUI'aTb THUIOTE3bl MNPU PEHICHUUN y‘IC6HLIX 3aja4,
IIOHUMAaThb HeO6XOZ[I/IMOCTI> HX OPOBCPKU.

YMmeHue INPpUMCHATL HWHAYKTHUBHBIC W JCAYKTUBHBIC CIOCOObI
paccy)KI[eHHﬁ, BHUJACTD PA3JIMYHBIC CTPATCTUU PCUICHUS 3a1a4;

11. YucaoBble GyHKUMH (35 u)

IMonarue ¢ynkuuu. O6nacTh onpenencHUs U MHOXECTBO
3HaueHuil Qynkuuyu. CrnocoObl 3aganus GyHkiuu. I'papuk
¢bynkuuu. CpolicTBa (QyHKIMU, HX OTOOpaKeHUE Ha
rpaduke: Bo3pacTaHue U yObiBaHUe QyHKIUM, HYIU QyHK-
LM, COXpaHeHMe 3Haka. UTeHue U MOCTpoeHUue rpapuKos
G yHKIU.
ITpumepst  rpadukos
peasbHble IPOLIECCHL.
OyHKIMY, ONHUCHIBAIOLIME MPAMYHO U OOpaTHYX Ipo-
HNOPLUHUOHAIbHbIE 3aBUCUMOCTY, UX rpaduku.
Jluneiinas QyHkis, ee rpaduk U CBOMCTBA.
Kpanpatuunas ¢hyHkuus, ee rpaguk U cBoicTsa.
CreneHHble (QYHKLUMH C HATypaJbHbIMU NOKA3aTeNsIMU 2 U
3, ux rpaduxu u cpoiictsa. I'paduxu GyHKuuUii

X

y=vx y=% y=Il

33.BPICI/IMOCTCI>1, OTPAXKAIOIUX

BorumcasaTe 3HaueHUs (QYHKIMHA, 3agaHHBIX (OpMYyIaMH
(mpy HEoOXOIMMOCTH MCHOJIB30BATh KaJbKYISATOp); C€O-
CTABJATH TaOJIMLIBI 3HAYCHUH ()YHKIIMIA.

Crpoutrp 1o toukam rpaduxku ¢QyHkiumid. OnuceiBaTh
cBOIicTBa (DYHKI[MM HA OCHOBE €€ Ipa)uuecKoro MpeicTaB-
JICHUS.

MonenupoBaTh pealbHbEe 3aBUCUMOCTH (opMylamMu U
rpaduxamy. YuTaTh rpad UKy peaabHbIX 3aBUCUMOCTEH.
Hcnoab3oBaTh (HYHKIMOHAIBHYIO CUMBOIUKY IS 3aIUCH
Pa3Ho00pa3HbIX (DAKTOB, CBSI3AHHBIX C PACCMATPHBACMbIMU
GbyHkuusMy, oboramas ONBIT BBIIOJHEHHS 3HAKOBO-
CHUMBOJIMYECKHX JecTBuil. Crpoursb pedeBble
KOHCTPYKLIMH C UCNOJIb30BaHHEM (YHKLHOHAILHOH TepMU-
HOJIOTHU.

Hcnoab3oBaTh KOMIBIOTEPHbIE HPOrpaMMbl UL I10-
cTpoeHus rpagukoB QyHKIMM, IS UCCIISTOBAHUS MOJIOXKE-
HYSL Ha KOOPIMHATHOH MJIOCKOCTH I'paduKoB (PyHKIMH B 3a-
BUCUMOCTH OT 3HA4eHUH KO03((GULHUEHTOB, BXOAAIUX B
dbopmyny.

Pacno3naBarhb Buibl u3ydaeMbix QyHKiui. ITokasbiBaTh
CXeMaTU4ECKH I0JIOXKEHHUE HAa KOOPAUHATHOMI MIO0CKOCTH
rpauKOB U3ydaeMbIX (DYHKIMH B 3aBUCUMOCTH OT
3HaYeHUH K03 (PULUEHTOB, BXOSAMIUX B (DOPMYJIbL.
Crtpountsb rpaduky u3ydaeMbiX QyHKIMI; OHHCHIBATH X
CBOMCTBa

YMeHue caMOCTOSATENIbHO CTABUTH LIEJHM, BEIOUpPATh U
€O03/1aBaTh aJITOPUTMBI JJIsl pELIEHUs] Y4eOHBIX
MaTeMaTH4YeCKUX MPOOIIEM.

YMeHne BUIETh MaTEeMAaTUYECKYIO 3aJady B KOHTEKCTE
npoOJeMHON CcHUTyallud B JpYruX JUCLUMIUIMHAX, B
OKPYKAIOILIEH KU3HU.

CamocTosITeIbHO CTaBUTh LIEJIH, BHIOUPATh U CO3/1aBaTh
ITOPUTMBI JUTS pellieHUs] y41eOHbIX MaTeMaTHYEeCKUX
npobieM.

ILlnannpoBaTh M OCYIIECTBIATh ACATEIBHOCTD,
HaIPaBJICHHYIO HA PELICHUE 3a/1a4 UCCIIEI0BATEIbCKOrO
XapakTepa.

12. YncioBble Mocjien0BaTeIbHOCTH. ApudMeTHUecKasi H reoMeTpuyecKas nporpeccuu (15 u)
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[ToHsTHE YHUCITIOBOM MTOCIICAOBATEIEHOCTH. 3aJaHHE
II0CJIE0BATENbHOCTH PEKYPPEHTHOI hopmyoi u dop-
MYJIOH N-TO 4YJIeHa.

Apudpmernyeckast 1 TeOMETPHYECKast IPOrPECCUU.
DopMyIibl N-ro WieHa apuhMETHIECKOH U reoMeTprY eCKOn
IIPOrpeccHuid, CyMMbI IEPBbIX 11 4JieHOB. M300pakenue
YJICHOB apu(hMETHUECKON 1 F€OMETPHUUECKON IPOTrpeccuii
TOYKaMH KOOPANHATHOH MIIOCKOCTH. JIMHEHbIN 1
9KCMOHEHIMAIbHBINA pocT. CIOXKHBIE MPOLIEHTHI

IIpumMeHATh UHIEKCHBIE 0003HAUCHUs], CTPOUTh PEUEBbIE
BBICKa3bIBaHUsA C HCIIOJIb30BAHMEM TEPMHHOJIOTHH, CBSI-
3aHHOH C MOHATUEM IOCJIEN0BATEILHOCTH.

BbrucasiTE 4IEHBI IOCIIENOBATENBHOCTEH, 3aJaHHBIX
(bopMyInoii n-ro wieHa Uiau peKyppeHTHOH (hopMyIioi.
YcraHaBauBaTh — 3aKOHOMEPDHOCTb B ITIOCTPOEHUU
MOCJIEOBATENBHOCTH, €CIIM M3BECTHBI IEPBBIE HECKOJIBKO
€€ UJIEHOB.

H300pakaTh 4ieHb! IOCIECA0BATENILHOCTH TOUKAMH Ha KO-
OpAMHATHOM IJIOCKOCTH.

PacnozHaBaTh apu(@METHUECKYyI0 M TEOMETPUUECKYIO
IPOrPeCCHU MPU Pa3HbIX CIIOCO0aX 3aJaHusl.

BbIBOANTBL Ha OCHOBE JI0Ka3aTeIbHBIX pacCyxkaeHui dop-
MyJbl O0IIEro 4wieHa apuMETUUECKOH U IreOMeTPUIECKON
IPOrpeccHii, CyMMbI IEPBBIX JI YIEHOB apU(PMETUUECKON U
TEOMETPUYECKOM  IPOIPECCH;  pemiaTb 3aJadd  C
UCIIOIb30BaHUEM 3TUX (OpPMYIL

PaccmaTpuBaTh npHMeEpbl M3 PEalbHOM >KM3HH, HWILIIO-
CTPUPYIOLINE U3MEHEHUE B apu(METHUECKON IPOrpEecCUH,
B reOMETPUIECKOM IIPOrPECCUH; H300paxKaTh
COOTBETCTBYIOIIUE 3aBUCUMOCTU IpapuuecKH.

Pemrarp 3ama4n Ha CIIOXKHBIE IPOLEHTHI, B TOM YHCIE
3a7aud U3 peajbHOH MNpakTUKU (C HCIOJIb30BAHUEM
KaJIbKyJIITOpa)

IloHnMMAaTh CYIIHOCTH aITOPUTMUYECKUX MPENTUCAHUNA U
YMEHHE JEUCTBOBATH B COOTBETCTBUU C IIPEI0KEHHBIM
T OPUTMOM.

Bugers MaTeMaTHUECKYIO 33/1a1y B KOHTEKCTE
po0JIEMHOI CUTYalluK B APYTHX AUCLUIUIMHAX, B
OKPYKAIOILIEH KU3HU.

13. OnucarensHas cratuctuka (10 u)

IpencraBineHue JaHHBIX B BUjE TaOJULl, JUATPaMM,
rpaduxoB. CiayuaiiHas U3MEeHUUBOCTb. CTaTUCTUUECKUE

XapaKTepPUCTUKH Habopa JaHHBIX: CpeJHee apud-
METUUECKOE, MeIUaHa, HauOOIbIlIee U HAaUMEHbIIIEE
3HaueHus, pa3Max. llpencraBieHue o BBIOOPOUHOM
UCCIIEI0BAHUU

H3BaexaTh nHGOpMALMIO U3 TAaOIUI U JUarpamm,
BBINOJHATDL BBIYUCJIECHUS 10 TaOJIMYHBIM JTaHHBIM.
OnpeneasaTs 1O JMarpaMMmaM HauOoJNbLIME U
HauMeHbLINE IaHHbIE, CPABHMBATH BEJIMYHHBL.
HpeacraBasite uHOpMaLMIO B BUae TadIuII,
CTOJNOYATHIX U KPYTOBBIX MarpamMM, B TOM 4HCIE C
ITIOMOUIBI0 KOMITBIOTEPHBIX IPOrPaMM.

[puBoauTs mnpyMepbl YHCIOBBIX IaHHBIX (LI€Ha,
pOCT, BpeMsl Ha IOPOry U T. J.), HAXOAUTh Cpel-
Hee apu(MeTHIecKoe, pa3Max YMCIOBbIX HAOOPOB.
IpuBoauTs copepxKarenbHble IPUMEPHI UCITOIIb-
30BaHUS CPEIHUX JJIS ONHMCAHUS TaHHBIX (YPOBEHb
BOJIbI B BOJIOEME, CIIOPTHBHBIE IOKA3aTeIH,
onpe/iesIeHne IPaHUL] KIMMaTH4eCKIX 30H)

IHoHuMATh M MCTIOJIBL30BATH MaTEMAaTUYECKUE CPEJICTBA
HarJsHOCTH (AMarpaMMbl, TaOJIHIIbL, CXEMBbI) IS HILTIOCTPallty,
HMHTEPIPETALuH, apIyMEHTALIUH.

BupaeTh MaTeMaTH4eCKyO 33/1a4y B KOHTEKCTE IPOOIEeMHON
CUTYalluH B IPYTUX JUCLMIUIMHAX, B OKPY)KAIOIIEH KU3HH.
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14. Cayuaiinblie coOObITHSI M BEPOSTHOCTD (/5 u)

IMonsaTtHe 0 cinyyaifHOM OIBITE U CIydaiiHOM coObITuH. YacToTa ciydaitHoro coobTus. CTaTUCTHYECKHH
HOAXOJ K MOHSTHUIO BEPOATHOCTU. BepoATHOCTH IPOTUBOMONIOKHBIX COOBITHI. JI0OCTOBEpHBIE 1 HEBO3MOXKHBIE
coObITus. PaBHOBO3MOXKHOCTB coObITHIL. Kitaccuueckoe onpenencHue BEpOSTHOCTU
IIpoBonuTe cCilydaiiHbIE OJKCIEPUMEHTBI, B TOM WYHCIE€ C IIOMOLIBIO KOMIBIOTEPHOIO MOJEIMPOBaHUS,
UHTEPIPETUPOBaTh UX PE3ylbTaThl. BBIYMCJIATH YacCTOTY CIIydallHOrO COOBITHS; OLIEHMBATh BEPOSTHOCTb C
IIOMOUIBIO YaCTOTBI, IOJYYEHHOH OMBITHBIM ITyTEM.

Pelatsb 3a1auy Ha HAXOX/JEHUE BEPOSITHOCTEH COOBITHIA.

IIpuBoaurh mnpuMepbl CiIydaliHbIX COOBITMH, B UYaCTHOCTH JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI,
MAaJIOBEPOSITHBIX COOBITUIL.

IIpuBoaMTH IpUMEPbl  PABHOBEPOSITHBIX COOBITUI

BI/I}leTB MAaTEMAaTUYICCKYIO 3aJa1y B KOHTCKCTEC HpO6J’IeMHOI>1
CUTYyalluu B APYyrux JUCHUITIIMHAX, B 0pr>1<a}0meﬁ KU3HU.
YMmenue BBIIBUI'aTb THUIOTE3bl MNPU PEHICHUUN y‘Ie6HLIX 3aja4,
IIOHUMAaThb H606XOZ[I/IMOCTI> HX OPOBCPKU.

15. DaeMeHTbI KOMOMHATOPHUKH (8 u)

Pemenyrie KOMOMHATOPHBIX 3a/1a4 1epeOOPOM Bapu- BbInoJHATL nepedop BceX BOZMOKHBIX BAPUAHTOB
aHToB. KombuHaropHoe mpaBuiio ymHoxkeHus. Ilepecra- JUIs iepecdeTa 00BbEKTOB 1M KOMOUHAIUI.
HOBKU U (pakTOpHan IIpumMeHATh NPaBUIIO KOMOMHATOPHOI'O YMHOXE-

- HUS U1 pEIieHWs] 3a7a4 Ha HAXOXKICHHE 4YhCIa
00BEKTOB WU KOMOMHaLui (tmaronamu
MHOIOYIOJIbHUKA, PYKOIOMXKATUs, YUCIO KOMOB,
mudpoB, Haposed U T. . ).

PacnosHaBaTh 3aJaud Ha OIpeAEiCHUE 4HUCIa
HEPECTAHOBOK M BBIIOIHATH COOTBETCTBYIOLIME
BBIYHCIICHHSL.

Pemath 3a7aud Ha BBIYKMCIICHUE BEPOSITHOCTH C
IpUMEHEHHEM KOMOUHATOPUKH

IMonumartsb u HCIIOJIb30BATh MaT€MaTu4CCKUC cpeacrsa
HarJBsITHOCTU CXEMbI JUIA WILTFOCTPAallii, HHTEPpHPpETAalllnu

16. MHo:xecTBa. DJIeMEHTHI JIOTUKHU (7 u)
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MHO0X€ECTBO, SJIEMEHT MHOXECTBA. 3aaHHe MHOKECTB
MIEPEYUCIIEHUEM DJIEMEHTOB, XapaKTEPHUCTHYECKUM CBOUCT-
BoM. CTaHiapTHble 0003HAYEHUS YUCIIOBBIX MHOXECTB.
ITyctoe MHOXECTBO U ero obo3Hauenue. IloqMHOKeCTBO.
OO0berHeHNEe U NepecedeHHe MHOXKECTB, Pa3HOCTh
MHOXKECTB.

WnnrocTpanys OTHOIIEHUH MEKAY MHOXKECTBAMHU C
HOMOLIBIO AuarpaMm Diinepa — BenHa.

IMonATus 0 PaBHOCUIBHOCTH, CJIEI0BaHUY, YIOTPEOD-
JICHHE JIOTUYECKUX CBSI30K €CIIM  TO, 6 MOM U MOJIbKO
mom cayyae. Jlorndaeckue CBA3KH U, Uy

IIpuBoauThL IpuUMeEpbl KOHEYHBIX U OECKOHEUHBIX
MHOXecTB. Haxoqurh 00beiuHEHHE U IIepeceueHue
MHOXKecTB. IIpHBOAMTHL IPUMEPHl HECIOXKHBIX
KIaccupuKanui.

Hcnonb3oBarh TEOPETUKO-MHOXKECTBEHHYIO
CHUMBOJIUKY M S3bIK IIPU PEIICHUM 3aJad B XOAE
U3y4deHUs pa3IMUIHBIX Pa3/IeNoB Kypca.
HnarocTpupoBaTh MaTeMaTHYECKUE IOHATHA H
yIBepxkJeHus npumepamu. Mcenmoab30BaTh IIpu-
MEpbI U KOHTPIPUMEPBI B apr'yMeHTaLUH.
KoncTpynpoBaTh MaTeMaTHYECKUE IPEUIOKEHUS
C IOMOIIBIO CBSI30K eciu Mo, 8 MOM U MOJIbKO
MoM clyyae, JOTUYECKUX CBA30K U, Uu

ITonuMaTh U UCIOJIL30BaTh MaTEMaTUIECKHUE CpeacCTBa

HarJsHOCTH (AMarpaMMbl, TaOJIHIIbL, CXEMBI) IS HILTIOCTPallty,

UHTEPNPETaluy, apryMEHTaIUY.

Pe3seps -103 4

Pa3znen « I'eomerpus»

1. IlpsiMble u yribl (20u)

Touka, npsiMast, IWI0cKocTb. OTpe3okK, ayd. Yrom. IIpsamoit
YTOJI, OCTPBIMA U TYNOMH YIJIbl, pa3BEPHYTHIH YroJl.
Beprukanenble 1 cMeXHBIE YTibl. buccekrpuca yria u ee
cBoiictBo. CBOHCTBA YIJIOB C IapajUIeNbHbBIMU U
NEPHEHMKYJIIPHBIMU CTOpOHaMu. B3aumuoe
pacIooKeHHe NPsMbIX Ha INIOCKOCTH: NapajllelIbHbIE U
nepecekaromuecs npsamsie. [lepnenauKysipHble IpsMEIE.
Teopemsl 0 MapaIeTbHOCTU U NEPIEHAUKYIAPHOCTH IIPsi-
MbIX. [lepnenauKyisap ¥ HaKJIOHHAs K IPSIMOM.
CepeuHHBIH NepHeHAUKYISIP K OTPE3KY.

CpolicTBa GUCCEKTPHUCH] yIia U CEPEAUHHOIO
HEePIEeHIUKYIISIpa K OTPE3KY.

DopMyIHPOBATH M 10KA3bIBATh TEOPEMBI,
BBIpAXKAIOLIME CBOMCTBA BEPTHKAIBHBIX U
CMEXKHBIX YITIOB, CBOMCTBA U IIPU3HAKU
napajiieJbHbIX IPAMBIX, O €IUHCTBEHHOCTH IIEP-
NEHAMKYIIAPa K IPAMOM, CBOICTBE
NEPHEHMKYIIIPAa U HAKIIOHHOM, CBOMCTBAX
OGUCCEKTPUCH YIia U CEPEIUHHOIO
NEPIEHINKYIISIPA K OTPE3KY.

Pemate 3a7a4u Ha IOCTPOEHHUE, JOKA3aTEIbCTBO U
BBIYMCJIEHUS. BBIIEIATE B yCIIOBUY 331241
ycioBue U 3axmoueHue. Onupasch Ha yCI0BUE
3a/1auy, NPOBOAUTH HEOOXOAUMBIE 10Ka3aTEIbHbIE
paccyxaeHus. ConocTaBiIATh HOIy4EHHBII
pe3yibTar C yCIIOBUEM 3a[auH.

YMmerb HaXOOUTh B pa3JIMIHBIX HCTOYHHUKAX HHq)OpMaLIHIO,

H€06XOZ[I/IMyIO JUISL pCHICHUS MaTEMaTUICCKUX npo6neM, U nopea-

CTaBJIITh €€ B MOHATHOU Q)opMe, IIOHMMaTh U UCIIOJIb30BaTh
MaTeMaTUICCKUEC CPEACTBA HATJIAAHOCTHU (‘{CpTG)KI/I) JUIL
WLTIOCTpallvuy, HHTEPIPETAllun.

2. TpeyrosibHuku (654.)
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Tpeyronbuuku. IIpsMOyroapHble, OCTPOYTOIbHBIE U
TYHOYTOJIbHbIE TPEYrOJIbHUKYU. BbicoTa, Meuana, OHCCEKT-
puca, CpelHss IMHUA TPeyrobHuKa. PaBHOOEIpEHHbIE U
PaBHOCTOPOHHUE TPEYTOJIbHUKY; CBOMCTBA U IIPU3HAKU
PaBHOOEAPEHHOIO TPEYTOIbHUKA.

ITpu3Haky paBeHCTBa TPEYrolbHUKOB. [Ipu3Haku pa-
BEHCTBA NPSIMOYTOIbHBIX TPeyroabHUKoB. HepaBeHCTBO
TpeyroybHuKa. COOTHOLIEHHS MEXYy CTOPOHAMU U YIJIaMH
TpeyroybHuka. CymMMa yriioB TpeyroiabHuka. BHemnue
YIJIbl TPEYTOIbHUKA, TEOPEMA O BHEIIHEM YIJIE TPEYrOJlb-
Huka. Teopema @aneca. [TogoOue TpeyroabHUKOB; KO-
¢buiment noxobus. [IpusHaky nogoOUs TPEyroNbHUKOB.

Teopema Iudaropa. Cunyc, KOCHUHYC, TaHT€HC, KO-
TaHI'€HC OCTPOro yrila IPSMOYroabHOIO TPEYroNbHUKA U
yraoB ot 0 o 180°; npuBeneHue k ocrpoMy yriy. Pemenune
IPSIMOYTOJIbHBIX TPEYroJIbHUKOB. OCHOBHOE TPUTOHO-
METPUUECKOE TOXKAeCTBO. DOPMYIIbI, CBI3BIBAIOIIUE CUHYC,
KOCUHYC, TAHI'€HC, KOTAHT€HC OJHOT'0 U TOI'0 K€ yIJa.
Pemenue TpeyroibHUKOB: TEOpEMa KOCHHYCOB U TeOpeMa
CHHYCOB.
3ameyaTenbHbIE TOUKU TPEYTOJIbHUKA: TOUKH [EPECEUCHUs
CEpEMHHBIX NEPIEH IUKYIIIPOB, OUCCEKTPUC, MEIUaH,
BBICOT U MX NPOAOJLKEHUM

@opMyJIHPOBATHL OIPEIEICHUS MPIMOYTOJIBHOIO,
OCTPOYTOJILHOTO,  TYNMOYIOJNILHOrO,  PaBHOOEN-
PEHHOr0, PaBHOCTOPOHHETO TPEYrOJIbHHUKOB; BbI-
COTBL, MEJMaHBl, OUCCEKTPUCHL, CPEAHEH IMHUM
TPeyrojbHUKA; PAacHO3HABATHL U H300paxaTb HX
Ha 4epTexax U PUCYHKAX.

DopMyJIHPOBATH OIlpe/ieNICHUE PaBHBIX
TpeyroabHUKOB. DOpMY/IHPOBATH U JA0KA3bIBATh
TEOpEMBI O IPU3HAKAX PABEHCTBA TPEYTI OJIbHUKOB.
OO0bACHATL ¥ WLUIIOCTPHPOBATL HEPABEHCTBO
TPEeyroJbHUKA.

@opMyJHPOBATL U AOKA3bIBATh TEOPEMBI O
CBOIlcTBAX ¥  IpPU3HAKAX  PABHOOEAPEHHOIO
TPEYroJbHUKA, COOTHOLIEHUAX MEXIY CTOPOHAMU
U yrjlaMd TpeyroJbHUKAa, CyMME YIJOB Tpe-
YrojbHHKa, BHELIHEM YIJI€ TPEyrobHUKA, O CPel-
Hel JIMHUU TPeyroJIbHUKA.

@opMyJIHPOBATH ONpPEAEICHHE T0I00HBIX
TPEYroJbHUKOB.

@opMyJHPOBATL U AOKA3BIBATb TEOPEMBI O

MpU3HAKax [OJN00MS TPEYrOJILHUKOB, TEOpEMY
daneca.

DopMyTHPOBATH OnpeneneHus u
WUIIOCTPUPOBATh IOHATHS CHHYCa, KOCHHYCA,

TaHreHCa U KOTAHTeHCa OCTPOro yrjia IpsMo-
YrOJbHOI'O TPEYroybHUKA. BhIBOAUTH (HOpMYIIBI,
BBIpaXaromue (QYHKOUH yria MpsSMOYTOJIBHOTO
TPEYrojbHUKA UYEpPe3 €ro CTOpoHb.. PopMy.aupo-
BaThb U J0Ka3bIBaTh TeopeMy [Iudaropa.
@opMyJIHPOBATH ONPEJENICHUS CUHYCA, KOCUHYCA,
TaHreHca, KoTaHreHca yriaos ot 0 go 180°.
BeIBOINTE (OPMYIEI, BBIpaXAONIUE (YHKINH
yrnoB ot 0 1o 180° uepe3 GyHKLIUU OCTPBIX YIJIOB.
@opMyJIHPOBAThL U  Pa3biCHATL OCHOBHOE
TpPUrOHOMETpuUeckoe ToxAecTBo. Ilo 3HaueHMIM
OJHOH  TPUrOHOMETPUUYECKOH (GYHKIMU  yria
BBIYHCJIATh 3HAUCHUS JPYTHX TPUTOHOMETpPHYE-
cKkuX (yHKUMH 3TOrO yria.
@opMyJIHPOBATE ¥ JAOKa3BIBATH
CHHYCOB M KOCHHYCOB.
@opMyJHPOBATL U AOKA3BIBATb TEOPEMBI O
TOYKaxX nepeceyeHus CEepEeIMHHBIX nep-
HEHIUKYIAPOB, OUCCEKTPUC, MEIUAH, BBICOT WU
HX IIPOJOJDKEHUM.

HccnenoBarh CBOWCTBA TPEYrOIbHUKA C IOMOLIBIO
KOMITBIOTEPHBIX ITPOrPaMM.

Pemarhb 3a71a4n Ha IOCTPOEHUE, I0KA3aTENbCTBO U

TEOPEMBI

YMmenue BbIIBUI'aTb THUIOTE3bl MNPU PEHICHUUN y‘Ie6HLIX 3aja4,
IIOHUMAaThb H€06XOZ[I/IMOCTI> HX OPOBCPKU.

YMmenue NPpUMCHATL HWHAYKTHUBHBIC W JCAYKTUBHBIC CIIOCOOBI
paccy)KL[eHI/n‘/’I, BHUJACTDb PA3JIMYHBIC CTPATCTUU PCUICHUS 3a1a4.
YMeHHe caMOCTOSITEIbHO CTaBUTh e, BBI6I/IpaTI> u Co3aaBaTb
AJITOPUTMBI JJIST pEIICHU A y‘Ie6HLIX MaT€MaTUu4CCKUX npo6neM.
YMmenue IJIaHUPOBaThb M OCYLICCTBIATH JACATCIbHOCTb, Ha-
IIPaBJICHHYIO Ha PEIICHUEC 3aJa4 UCCJICAOBATCIILCKOI'0 XapaKTepa.
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3. Yerbipéxyronbuuku (204)

UerblpexyroiapHuk.  IlapamienorpaMM, — TeopeMbl O
CBOIICTBaxX CTOPOH, YIJIOB U JUaroHajeil mapajieaorpaMma
U €ro MPU3HAKU.

[IpsMoyrompHUK, TeopeMa O PpaBEHCTBE IUArOHAJIEH
NPSIMOYTOJIbHUKA.

Pom60, Teopema o CBOICTBE AMaroHanieil.

Ksanpar.

Tpanenust, cpeHss IMHUA TPaLeLUN; paBHOOEIpEHHAs
TpaneLys

DopMyJIHPOBATH oIpesieNeHust
napajenorpaMMa, IpsSMOYrOJIbHUKA, KBajapara,
pomba, Tpamenuu, paBHOOEIAPEHHOH U IpAMO-
YroibHOH Tpameuuu, cpeiHedl JIUHHUM Tpareluy,
PacHo3HABATh U M300pa:KaTh UX HA 4epTexax U
PUCYHKaX.

@opMYyJIHPOBATH U JOKA3BIBATH TEOPEMBI O
CBOIICTBaxX U MPU3HAKAX MapauIe]IorpaMma,
IpsIMOYTOJIbHHKA, KBapaTa, poM0a, Tpaneuu.
HccnenoBarhb CBONCTBA YETHIPEXYTOJILHUKOB C IO-
MOILbIO KOMIIBIOTEPHBIX IIPOrPaMM.

Pemarhb 3a1auu Ha HOCTPOEHHE, AOKA3aTENbCTBO U
BbIYUCIIEHUS. MoOdeJIHpoOBAaTh YCIOBUE 3alaud C
HOMOLIBIO 4YepTeXa MM DPUCYHKA, INPOBOAHUTH
JIOIOJIHUTEIIbHBIE IOCTPOECHUS B XO/I€ PELICHHUS.
BoigensaTe Ha uyeprexe KoH(uUrypanuu, He-
obxoauMble I [poBeAeHUs  O00OCHOBAaHUIA
JIOTUYECKUX 11arOB PELICHHUS.

HuTepnperupoBaTh IONYYEHHBIH pe3ynabTrar U
CONOCTABJLATh €r0 C YCIOBHEM 3a/1auu

YMmenue BbLIBUI'aTb T'UIIOTE3bI IIPHU PCIHICHUU y‘Ie6HLIX 3ajad,
IIOHUMAaThb HeO6XOZ[I/IMOCTI> HX OPOBCPKU.
YMeHue INPpUMCHATL HWHAYKTHUBHBIC W JCAYKTUBHBIC CIIOCOOBI
paccy)KL[eHI/n‘/’I, BHUACTD PA3JIMYHBIC CTPATCTUU PCUICHUS 3a1a4.
YMeHHe caMOCTOSITEIbHO CTaBUTh e, BBI6I/IpaTI> u Co3aaBaTb
AJITOPUTMBI JJIST pEHICHU S y‘Ie6HLIX MaT€MaTUu4CCKUX npo6neM.
YMenue IJIaHUPOBAaTb M OCYLICCTBIATH ACATCIbHOCTD,
IIPaBJICHHYIO Ha PCUICHUEC 3aJa4 UCCJICAOBATCIILCKOI'0O XapaKTepa.

Ha-

4. MuoroyroiabHuku (104)

MHuoroyronpHuk. Beimykiiele  MHOroyromsHuku. Ilpa-
BUJIbHBIE MHOIOYTOJBHUKH. Teopema 0 CyMM€ YIJIOB BBI-
IyKJIOTO MHOTrOYroipHHKa. TeopemMa O cymMMe BHEHIHHX
YTJIOB BBIIIYKJIOTO MHOTOYT OJIbHAKA

PacnosHaBaTb MHOIOYrOJIBHUKY, ()OPMYJHPOBAThL OI-
pejeneHre U NPUBOAUTD IPUMEPBI MHOIOYTOIbHUKOB.
@opMyJIMPOBATH U A0KA3bIBATH TEOPEMY O CyMME YIJIOB
BBIITYKJIOI'O MHOT'OYT'OJIbHUKA.

HccnenoBath CBOMCTBA MHOIOYIOJIBHUKOB C IOMOILBIO
KOMIIbIOTEPHBIX IPOrPaMM.

Pemmarsb 3a1auy Ha JOKA3aTeNILCTBO M BBIUUCICHHS.
MonenupoBaTh YCIOBUE 33J]aull ¢ IIOMOLIBIO YePTexa UM
PUCYHKA, IPOBOAUTD JOIOJIHUTEIbHBIE IOCTPOESHHS B X0O/1€
pelIeHus.

HnTepnpeTupoBaTh IOIYUEHHbIA PE3YyNbTAT U COMOCTAB-
JISITh €0 C YCIOBUEM 3a7auu

YMeHHe BbIIBUTaTh THIOTE3bI MPH PEIICHUH YIeOHBIX 3a-
Jla4, TOHUMATh HEOOXOAMMOCTD MX MPOBEPKH.

YMeHHne MPUMEHSATh HHIYKTHBHBIC U JCAYKTUBHBIE CIIOCO-
OBl pacCyXICHHH, BUICTh Pa3iMUHbIC CTPATETHH PEIICHUS
3a/1a4.

YMeHHe CaMOCTOSTENbHO CTaBUTh 1IEJH, BBIOMpaTh H
CO371aBaTh ANTOPUTMBI JJIS PEIICHHUs Y4YeOHBIX Marema-
TUYECKHX MPOOIIEM.

YMeHHe TUIaHUPOBATh M OCYIIECTBILITH JEITEIbHOCTD, Ha-
MpPAaBICHHYI0 Ha pEIICHHE 3a1ad HCCIIeOBATENIbCKOro
Xapakrepa.

5. Okpy:kHOCTDH M KpYT (204)
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OxpyxHocTb U Kpyr. Llentp, pamuyc, nuamerp. [yra,
xoppa. Cekrop, cermeHT. LIeHTpabHblH, BIMCaHHBII yrod,
BEJIMYMHA BIIMCAHHOIO yIiia. B3anMHOe pacnosoxkeHue
IIPsIMOM M OKPY’KHOCTH, JIByX OKpykHOcTel. KacarenbHas u
CeKyl1asl K OKPY)KHOCTH, HX CBOHCTBA.

BrycaHHble U ONMCAHHBIE MHOTOYTOJILHUKU. OKpY>KHOCTb,
BIMCAaHHAs1 B TPEYrOJbHUK, M OKPY)KHOCTb, OIMCAHHAs
OKOJIO TpEeyroJibHHKa. TeopeMbl O  CyIIECTBOBAHUM
OKDPY)KHOCTH, BIHMCAaHHOM B TPEYTOJBbHHUK, M OKDYXKHOCTH,
OIMCAHHON OKOJIO TPEYT OJIbHHKA.

BrmcanHble U ONMCaHHBIE OKPYKHOCTH ITPABUIBHOIO

MHOI'oyTroOJIbHHUKa.
q)OpMyJ'H)I JUIL BBIYHUCIICHUS  CTOPOHBI  IIPAaBHJIBHOTO
MHOI'OyTroJIbHUKa; pagunyca OKpPYXHOCTH, BIIMCAaHHOM B

IPaBWIbHBI MHOrOYTOJbHUK; pajuyca OKPY>KHOCTH, OIH-
CaHHOI OKOJIO IPaBUIBHOIO MHOTOYTOJIbHUKA

DopMyTHPOBATH ONPEIEIEHUS IOHATUH, CBA3aHHBIX C
OKPYXHOCTBIO, LIEHTPAJILHOT'O U BIIMCAHHOI'O YTJIOB, CEKY-
nied M KacaTelIbHOM K OKPYXKHOCTH, YIJIOB, CBSI3aHHBIX C
OKPYXHOCTBIO.

DopMyIHPOBATh U J0Ka3bIBATH TEOPEMBI O BIMCAHHBIX
yriax, yriax, CBI3aHHBIX C OKPY)KHOCTBIO.

H300paxaTh, pacmo3HaBaThb U ONUCBIBATb B3aUMHOE
pAacIoI0kKEeHHE IPSAMON U OKPYKHOCTH.

H3o00paxars U (popMyJIHpPOBATh ONpE/CICHUS BIUCAH-
HBIX U OIIMCAHHBIX MHOT'OYT OJIbHUKOB 1 TPEYT OJIbHUKOB;
OKPYXHOCTH, BIIUCAHHOH B TPEYTOJIbHUK, U OKPY’KHOCTH,
OIHMCAHHOM OKOJIO TPEYTOJIbHUKA.

DopMyIHPOBATH U J0KA3bIBATh TEOPEMBI O BIIUCAHHOW 1
OIHMCAHHON OKPY)KHOCTAX TPEYTrOJbHUKA K MHOTOYT'OJIb-
HUKA.

HccnenoBarh cBoiicTBa KOHGUrypaluil, CBI3aHHBIX C OK-
PY’KHOCTBIO, C [IOMOILbIO KOMITBIOTEPHBIX IIPOrPAMM.
Pemarp 3a1a4u Ha IOCTPOEHUE, JOKA3aTEIbCTBO U BBIYHC-
JICHUSL.

MopenupoBaTh yCIOBHE 331a4U C IOMOLIBIO YEPTEKA HIIU
PHCYHKa, NPOBOAMTBL JIONOJHUTEIbHBIE IIOCTPOCHUS B
XOJIE PELIEHUS.

BbireasTh Ha ueprexe KOH(GUrypaluu, HeoOX0IUMBbIe JULSL
IIpOBeJIeHUs] 00OCHOBAaHUI JIOTHUECKUX LIarOB PELICHHUS.
HMHTepnpeTnpoBaTh NOIY4YEHHBIH PE3YNbTaT H COMOCTAB-
JISITh €70 C YCJIOBUEM 33134t

YMeHHne BbIIBUTaTh THIOTE3bl IPH PEIICHUH YIeOHBIX 3a-
Jla4, TOHUMATh HEOOXOAMMOCTD HX MPOBEPKH.

YMeHHne MPUMEHSTh HHIYKTHBHBIC U JCAYKTUBHBIE CIIOCO-
OBl pacCyXICHHH, BUICTh Pa3MUHbIC CTPATETHH PEIICHUS
3a/1a4.

YMeHHe CcaMOCTOSTENbHO CTaBUTh 1IEJH, BBIOMpAaTh H
CO3/71aBaTh ANTOPUTMBI JJIS PEIICHHUsS Y4YeOHBIX Marema-
TUYECKHUX MPOOIIEM.

YMeHHne TIaHUPOBaTh M OCYIIECTBILITH JEITEIbHOCTD, Ha-
MpPaBJICHHYI0 Ha pEIICHHE 3a1ad HCCIIeNOBATEIbCKOro
Xapakrepa.

6 I'eomerpuueckue npeodpazopanus (104)

IMonsatue o paBeHcTBe Guryp. IloHsTHE ABMOKEHUS: OceBast
U LeHTpallbHasi CAMMETPUM, NapaJlIesIbHbIA IEPEHOC,
noBopot. Ilonsatue o nonobuu GuUryp 1 ToMOTETUH

OO0BACHATH ¥ WLIIOCTPUPOBATD IIOHATUS PaBEHCTBA (pU-
ryp, nogoous. CTpOUTb paBHbIE U CUMMETPUUHBIE (QUTY-
PbL, BBINOIHATH IapaLle/IbHbIA IEPEHOC ¥ HOBOPOT.
HccnenoBarp CBONCTBAa IBHXKEHHH C MOMOLIBIO KOMIIb-
IOTEPHBIX IIPOrPAMM.

BbINOJHATH IPOEKTHI 10 TEMaM FE€OMETPUUECKUX IIPe0d-
pa30BaHU Ha IVIOCKOCTH

YMmenue IJIAaHUPOBATh U OCYIICCTBIIATh ACATCIIbHOCTD, Ha-
MpaBJICHHYKD Ha PpEHICHHUE 3ajad HCCIICAOBATCIIbLCKOIrO
Xapakrepa.

7. IlocTpoeHusi ¢ MOMOIIBIO HUPKYJIA U JTUHEHKH (54)
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HOCTpOGHI/Iﬂ C IIOMOLIBIO HUPKYJIA U muHeHKH. OCHOBHBIC
3aa4yu Ha MMOCTPOCHUEC: ACICHUC OTPE3Ka IION0JIaM;
TMOCTPOCHUEC YTJId, pPaABHOI'O JAHHOMY; IIOCTPOCHUC TPC-
YroJjibHHKa 110 TPpEM CTOPOHAM; IIOCTPOCHUEC NMEPIICHANKY-
Jeipa K pr{MOﬁ; IMOCTPOCHHUE 6I/ICC6KTpI/ICLI yriaa; neJICHue
OTpE3Ka Ha n paBHbIX yacTen

Pemarsb 3a7a4n Ha IOCTPOEHHUE C IOMOLIBIO HUPKYIS U
JIMHEWKH.

HaxonuThb ycioBUS CYIECTBOBAHUS PELIEHUS], BBINONHITh
IOCTPOEHHE TOYEK, HEOOXOAUMBIX AJS IIOCTPOCHUS HCKO-
MO urypsl

JlokasbIBaTh, 4TO NOCTPOEHHAs (Urypa yHIOBIETBOPSET
yCIOBUSM 3ajaud (Oompee]sTh UYUCIO PEIICHUH 3amauu
[P KXXJIOM BO3MOXKHOM BbIOOpE JAHHBIX)

YMeHne BHIETh MaTEeMAaTUYECKYIO 3aJady B KOHTEKCTE
npoOJeMHON CcHUTyallud B JpYruX JUCLUMILIIMHAX, B
OKPYKAIOILIEH KU3HU.

HNmeTh nepBoHaYalbHBIC MpEACTaBICHHS 00 HMAEAX U O
METOJaX MaTEMATUKU KAK YHHUBEPCAJIbHOM SI3bIKE HAYKU U
TEXHUKH, CPEACTBE MOJECIINPOBAHUS SIBIICHUH U IIPOLIECCOB.

8. H3mepeHune reoMerpuuecKux BeJIUYUH (254)
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Jlnnna orpeska. JInuna nomanoi. Ilepumerp MHOro-

YT OJIbHHKA.

Paccrosnue or Toukum n0 mnpsmoi. PaccTosHme Mexny
rapajuieJIbHBIMU MPSIMBIMH.

JlnMHa OKpy>KHOCTH, YHCIIO JI; JUIMHA AYTH OKPYKHOCTH.
I'pagycHas Mepa yriia, COOTBETCTBHE MEKY BEIUIMHON
LEHTPAIBHOIO YIJIa U JUIMHON JTyr'H OKPYXKHOCTH.

IMonsatue nmuomany miockux ¢puryp. PaBHococTapieHHble U
paBHoBenukue ¢urypsl. Ilnomans npsMoyroapHuka. Ilno-
1311 MapajuIeIorpaMMa, TPEYTOJIbHUKA U TPANeLul
(ocHOBHBIE (hopMyIbl). DOPMYIIbl, BEIPAXKAOLIUE IIOMAIb
TPEYroJbHUKA YEPE3 IBE CTOPOHBI U YrOJI MEXY HUMH,
4yepe3 NEPUMETP U PaJuyC BIUCAHHON OKPY’KHOCTH;
¢dopmymna I'epona. ITnomans mHoroyronsHuka. Ilnomanp
Kpyra u miomuaab cekropa. COOTHOILIEHUE MEXIY
ILUIOMWIAAAMH HOJOOHBIX (GUTYD

O0biicHATL U MLIIOCTPHPOBATH  IOHSTUE
HEPUMETPa MHOTOYT' OIbHUKA.

@opMyJIHPOBATh ONPEACIECHUS PACCTOSHUA MEXIY
TOYKaMH, OT TOYKM [0 MpsIMOH, Mexay Hapai-
JIETIbHBIMU NIPSMBIMU.

@opMyJHpPOBATL U O0bSACHATH CBOICTBA [JIMHBI,
IpagyCHOI Mepbl yrila, IIOIA M.

@opMyJIHPOBATL COOTBETCTBUE MEXAY BEIMUMHOMN
LEHTPAIbHOIO yIJIa U JUIMHOU YT OKPYXHOCTH.
O0biiCHATL U MLIIOCTPHPOBATH  IOHATUS
PABHOBEIIMKUX U PABHOCOCTABIECHHBIX (QUTYD.
BoeiBoauth (GopMynsl miomaneil npsSMOyroiabHHKA,
napajenorpaMMa, TPEYrOJdbHMKA M Tpameluy, a
TaKoKe (OPMYILy, BRIPAXKAIOLIYIO ILUIOWAAb TPEYTOlb-
HMKA Yepe3 JABE CTOPOHBL U YroJl MEXIY HUMHU, JIUHY
OKPY>KHOCTH, ILUIONIAb KPYTa.

Haxonurh miomanbs MHOIOYroidbHUKA pa3OUeHHEM
HA TPEYTOJbHUKU U YEThIPEX YT OJIbHUKU.
O0bACHATL U HWLIIOCTPHPOBATH
IuIoLIa el mogoOHbIX GUryp.

Pemarhb 3a71aun Ha BEIYHMCIICHUE JTUHEHHBIX BEJIMYKH,
IpaJyCHOI Mepbl yria U IJoanel TpeyroabHUKOB,
YETBIPEXYTOJbHUKOB U MHOIOYTOJbHUKOB, JJIMHbBI
OKpY)KHOCTM U Iulomanu kpyra. Onwupasch Ha
JIaHHbIE YCJIOBUS 3a/laud, HAXOAUTb BO3MOXHOCTU
IPUMEHEHH HEOOXOMUMBIX (OpMyI, MpeoOpa3oBbl-
BaTh (POPMYIIbL.

Hcnonb3oBath GopMynbl mais 00OCHOBaHUS JOKa-
3aTeNbHBIX PACCYKAECHUH B XOJ€ PELLICHUSL.
HuTtepnpernpoBaTh IONY4EHHBII pe3yabraT U
CONOCTABJISITh €TI0 C YCIOBHEM 33/1aud

OTHOLICHHUE

YMmenue BUACTh MATCMATHYCCKYIO 3a7ady B KOHTCKCTC Hp06-
JIEMHOM CUTyallul B JApyrux JUCHUIIJIMHAX, B 0pr>1<a}01uel71
KU3HU.

Hmetnb INEPBOHA4YaJIbHBIC MTPEACTABICHUA 00 nacax u 0 Me€rojax
MaTeMaTUKH KaK YHUBECPCAJIbHOM S3bIKC HAYKH U TCXHUKH, CPCI-
CTBC MOACIIMPOBAHUSA SIBJICHUH U IponeccoB

9. Koopaunatei (104)
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I[eKapTOBLI KOOpAWHATBI Ha INTOCKOCTH. ypaBHeHI/Ie

npsmoil. Koopaunats! cepenunst orpe3ka. @opmyina pac-
CTOSIHUS MEX]Ty JIByMsI TOUKAMHU IJIOCKOCTH. Y paBHEHHE

OKPY>KHOCTH

O0biiCcHATL U M/LIIOCTPUPOBATH  IOHSTUE
JIEKapTOBOM CHCTEMBI KOOPJMHAT.

BbIBOANTL U HCHONBL30BAaTh (HOPMYIIbl KOOPAUHAT
CepellMHbl OTPE3Ka, PpACCTOSHHUS MEXIy JABYMs
TOYKAaMU IUIOCKOCTH, YPaBHEHUS IPSIMOM U OKPYXKHO-
CTU.

BbINOJIHATL HPOEKThl IO TEMaM HCIONb30BaHUS

KOOpAMHATHOIO MCTOAA IIpU PpCIICHWM 3ajaad Ha

YMmenue BUACTP MATCMATHYCCKYIO 3a7ady B KOHTCKCTC Hp06-
JIEMHOM CUTyallul B JpyTrux JUCHUIIJIMHAX, B 0pr>1<a}01uel71
KU3HU.

Hmetnb INEPBOHA4YaJIbHBIC MTPEACTABICHU 00 nacax u 0 Merojax
MaTeMAaTUKH KaK YHUBCPCAJIbHOM S3bIKC HAYKU U TCXHUKH, CPCI-
CTBC MOACIIMPOBAHUS SIBJICHUH U IIponeccoB

BBIYUCJICHUA WU J1I0Ka3aTCJIbCTBa

10. Bexropsi (109)

Bekrop. AnmHa (MOIyIb) BEKTOpA.
PaBencrBo BekTopoB. Komumneapusie
BekTopbl. KoopauHaTel BekTopa. Y M-
HOXXEHHE BEKTOpa Ha YHCIIO, CyMMa

BCKTOPOB, Pa3JIO’KEHUE BEKTOPA 10 IBYM

HCKOJUIMHCApPHBIM BEKTOPAM. Vron
MEXAY BEKTOpaMH. CKaJ'ISIpHOC
IIPOU3BCACHNE BEKTOP

DopMyJIHPOBATh oIpesieNIeHust u
WLULOCTPUPOBATh IOHATUS BEKTOPA, JJIMHBI
(MomyIs) BEKTOpa, KOMIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

BbIuMCIATH JUIMHY ¥ KOOPAUHATHI BEKTOPA.
HaxoauThb yroi Mexy BEKTOPaMHU.
BbINOJIHATH ONepaluy Hajl BEKTOPaMHU.
BbINOJIHATH IIPOEKTBI o TeMam
UCIIOB30BaHUA BEKTOPHOIO MeToja Ipu
pelleHud 3aau Ha BbIUMCIIEHUS U JOKa3a-
TEeNbCTBA

YMeHHe IOHUMATh U UCTIOB30BaTh MaTeMaTHIYECKUE Cpe€ACTBa HArJIAAHOCTH.

YMmenue NPpUMCHATh HHAYKTHBHBIC H JCAYKTHUBHBIC CITOCOOBI paCC}’)K,Z[eHPIfI, BUJICTH
Pa3IMYHbIC CTPATCIUN PCIICHUA 3a1a4.

YMmenue IUTAHUPOBATh U OCYHICCTBIIATH ACATCIIBHOCTD, HAIIPABJIICHHYIO HAa PCHICHUC 3a/1a4
HCCJICAOBATCIIbCKOI'O XapaKTepa,

11. Daementsl Joruku ( S1)

OmnpeneneHre. AKCUOMBI U TEOPEMBL.
JokazarenbcTBo. Jl0Ka3aTeIbCTBO OT
nporuBHoro. Teopema, oOpaTHas
JnaHHOU. IIpumep 1 KOHTpIIpUMED

Bocnponssoaurs bopMynupoBKU
OIIPE/ICNIEHUI; KOHCTPYUPOBATb HECIIOXKHBIE
olpeeNeHust CaMOCTOSTENBHO.
Bocnponssoaurs bopMympoBKU u
JI0Ka3aTelbCTBa U3y4EHHBIX TeopeM,
NPOBOAMTL  HECIOXKHbIE  JI0KA3aTeIbCTBA
CaMOCTOATENBHO,  CChLIATBCSL B XOnE
00OCHOBAaHUH Ha OIpEAENEHUs, TEOPEMBL,
AKCHOMBI

YMeHHe IOHMMATh U UCTIOB30BaTh MaTEeMaTHIYECKHE Cpe€ACTBa HArJIAAHOCTH.

YMmenue NPpUMCHATb HHAYKTHBHBIC H JCAYKTUBHBIC CITOCOOBI paCC}’)K,Z[eHPIfI, BHJICTH
Pa3IMYHbIC CTPATCIUN PCIICHUA 3a1a4.

YMmenue IUTAHUPOBATh U OCYHICCTBIIATH ACATCIIBHOCTD, HAIIPABJICHHYIO HAa PCHICHUC 3a/1a4
HCCJICAOBATCIIbCKOI'O XapaKTepa,

* Pe3eps Bpemenn - 154

I[Inanupyemble pe3yabTaThl H3y4eHHUs1 YUeOHOT0 MpeaMeTa, Kypca.
HartypaabHble yucaa. Ipoou. PannonanbHbie uncia
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BBIHVCKHI/IK HAY4YUTCA:

¢ IIOHUMATh OCOGCHHOCTI/I I[CC?ITH‘IHOﬁ CUCTCMbI CHHUCIICHUA,

* OIE€pHUpPOBATh NOHATUAMU, CBA3AHHBIMU C ICIIMMOCTBIO HATYPAJbHBIX YHCECII;

* BEIpA)KaTh YHMCIIa B SKBUBAJICHTHBIX (hopMax, BEIOMpast HanOoJiee MOIXOAAIIYI0 B 3aBHCHMOCTH OT KOHKPETHOM CUTYAIlUH;

* CPaBHMBATh U YIOPSIN0YMBATh PAlMOHAIBHBIE YNCIA;

¢ BBIIIOJIHATH BBIYUCJICHUA C pallMOHAJIbHBIMU YUCJIaMH, COUE€Tasd YCTHBIC U TMCbMCHHBIC HpI/IéMBI BBILII/ICJ'ICHI/II‘/‘I, NMPUMCHCHUEC KAJIBKYIIATOPA,

® UCIIOJIb30BATh MMOHATUA U YMCHUSA, CBA3aHHBIC C ITPOINMOPHUOHAIBHOCTBIO BEJIMYUH, ITPOLICHTAMHU, B XOA€ PCUICHUA MaTEMAaTUYCCKUX 3a4a4 U 3aJla4 U3
CMECKHBIX IPEAMETOB, BBITIOJTHATH HECIIOKHBIC IPAKTUYCCKUE paC‘léTBI.
BBIHVCKHI/IK ITOJIYYUT BO3MOXHOCTE.

® IIO3HAKOMUTBCA C IMMO3UITHOHHBIMH CHCTEMAaMH CUHUCIICHHUA C OCHOBAHUAMH, OTIMYHBIMU OT 10,

* YII1yOUTh U Pa3BUTh NPEICTABICHUS O HATypaJbHBIX YHCIaX U CBOUCTBAX JEIMMOCTH;

* HAYYUTHCS UCTIOIB30BaTh NPHUEMBI, PAIIMOHATM3UPYIONINE BHIYUCICHUS, TPUOOPECTH MPUBBIYKY KOHTPOIUPOBATH BHIYHCICHUS, BEIOMPAs TI0IXOISIIHIA
JUTSL CUTYaIlA! CIoCc00.

JlelicTBUTEIbHBIE YHCJIA,

BhInycKHMK Hay4IHuTCS:
* MICTIOJIb30BaTh HaYalbHbIC MTPEACTABICHNAS O MHOKECTBE IEUCTBUTEIBHBIX YHCET;
* OIIEpUPOBATH NTOHATHEM KBaJAPATHOTO KOPHS, IPUMEHATH €TO B BEIYUCIIEHUSIX.
BBINYCKHHUK NOJYYUT BO3MOKHOCTB:
* Pa3BUTH NPEICTABICHUE O YUCIE U YUCIOBBIX CHCTEMAX OT HaTYPAJIBHBIX 0 JEHCTBUTENBHBIX YHCEIT; O POJH BBIYMCICHUN B IPAKTHUKE;
* Pa3BUTbH U YIITYOUTH 3HAHUS O JECATUIHON 3aMUCH ACHCTBUTEIBHBIX YU Cel (TIEPHOANIECKIE U HENEPUOIMIECKHIE TP

N3mepenusi, NpudInKeHUs, OLEHKH.

BhInyCKHHMK Hay4IHTCS:

* MCTIOJIb30BAaTh B XO/I€ PEIICHUS 33124 SIIEMEHTapHbIE MPECTAaBICHUS, CBI3aHHbIE C TPUOIMKEHHBIMY 3HAYCHUSIMU BEJTHIHH.
BBINYCKHHUK TOJYYUT BO3MOKHOCTB:

* IOHATH, YTO YHCJIOBBIC JAaHHBIC, KOTOPBIE HCIIOJB3YIOTCS I XapaKTEPUCTUKH OOBEKTOB OKPYXKAIOMIETO MHpA, SIBISAIOTCS IMPEUMYIIECTBEHHO
NpHOMMKEHHBIMHY, YTO TIO 3alUCH NPUOTIKEHHBIX 3HAYCHHUM, COMEpKAIIMXCS B MH(MOPMAIIMOHHBIX WCTOYHHUKAX, MOXKHO CYIHTH O MOTPEHIHOCTH MPHOIHU-
KCHHUS,

* OHATH, YTO TOTPEITHOCTH PE3yJIbTaTa BEIYUCICHHH JOIDKHA OBITh COM3MEPUMa C TIOTPEITHO CTHIO HCXOHBIX TaHHBIX.

AJredpanyeckue BbIpaKeHHs.

BBINYCKHUK HAVYATCS:
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* OTIEPHPOBATH MOHATHIMH «TOKIECTBO», «TOXKIECTBEHHOE NpeoOpa3oBaHMEy», pemaTh 3a/aqyn, cojeprkamie OyKBEeHHbIE NaHHBIE, paboTath ¢ Gopmy-
JaMH;

* BBIIOJIHATH Pe0oOpa30BaHUsI BRIPAKEHH I, COIEPKAIINX CTEIIEHH C LEJbIMU MOKA3aTeJIIMU U KBaJpaTHbIE KOPHU;

* BBITIOJIHATH TOXKIECTBEHHBIC MPEOOpa30BaHUS PAIMOHATBHBIX BBHIPAKCHWN HAa OCHOBE TPABWII JCHCTBHH HaJ MHOTOWIEHAMH H alreOpanvdecKuMu
TPOOsIMH;

* BBINIOJIHSATH Pa3I0’KEHUE MHOTOWIEHOB Ha MHOKUTEIH.
BhINYCKHMK MOTYYUT BOZMOKHOCTh HAYYHUTHCS:
* BBITIOJIHATH MHOTOIIIATOBBIE MPE0OPA30BaHUs PAIIMOHABHBIX BRIPAKEHHUN, IPUMEHSIS IUPOKHUK HAOOp crtoco00B 1 MpUEMOB;
* IPUMEHSTH TOXKIECTBECHHBIE MPE0Opa30BaHMs IJIs pEIICHHS 3319 U3 pa3IMUHBIX pa3/IeioB Kypca (Harmpumep, 1l HaX0XKIeHUs] HanOOJIbIIIero/HanMEHBIIETO
3HAYEHUS BBIPAKEHU).

YpaBHeHus.

BhInyCKHHMK HAy4IHTCS:

* pemarh OCHOBHBIE BHbI PALITMOHAIBHBIX YPABHEHUH C OJTHOM NEPEMEHHOM, CUCTEMBI IBYX YPaBHEHHM C JBYMsI IEPEMEHHBIMY;

* MOHMMATh YpPaBHEHHE KaK BaKHEHIITYI0O MaTEMAaTHYECKYIO MOJAETb JIJI ONMUCAHHS U N3YdEHHs Pa3HOOOPa3HBIX PEasbHBIX CUTYAIlHid, pelaTh TEKCTOBBIC
3aa9u anreOpandecKuM METOIOM;

* IPUMEHSATH TpapUUECKIE MPECTABICHUS IS UCCICIOBAHNS ypaBHEHUM, NCCIICIOBAHMS U PEIICHUS CHCTEM YPaBHEHUH C ABYMSI IIEpEMEHHBIMHU.
BBINYCKHHUK TOJYYUT BO3MOYKHOCTB:

* OBJIQJICTH CTICIMAIBHBIMU TPUEMAMH PEIICHHS YPaBHEHHUI U CUCTEM YPaBHEHHH; YBEpPEHHO MPUMEHSThH anmnapaT ypaBHEHH [ pelIeHus pazHooopas-
HBIX 3374 U3 MaTEMaTHKH, CMEKHBIX IPEAMETOB, IPAKTUKU;

* IPUMEHSATH TpapUUECKHE MPECTABICHUS ISl HCCIICIOBAaHHS YPaBHEHU, CHCTEM ypaBHEHUH, cofepKanmx OyKBeHHbIE KO PHUIINEHTEL

HepaseHncrsa.

BhInycKHHMK HAYYHTCS:

* IOHUMAaTh U IPUMEHATH TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIC C OTHOILIEHHEM HEPABEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

* pemarh JIMHEeHHbIE HePaBEHCTBA C OJHOM MEPEMEHHOIN M MX CHCTEMBI; peIIaTh KBapaTHbIC HEPABEHCTBA C OTIOPOil Ha rpad)uuecKue MpeCTaBICHNUS;

* IPUMEHSTH alnapaT HEPABEHCTB I PELICHUS 3aa4 U3 Pa3IMUHbIX Pa3AesoB Kypca.
BBINYCKHHUK TOJYYUT BO3MOKHOCTb HAYYUTHCS:

* pa3HOOOpa3HBIM MPUEMAM JI0Ka3aTeNIbCTBA HEPABEHCTB; YBEPEHHO NPHMEHATH amnmapar HEpaBEHCTB I PEUICHUS Pa3HOOOPa3HBIX MAaTEMAaTHYECKHX
3a/1a4 ¥ 33]1a4 U3 CMEXHBIX [IPEIMETOB, IPAKTUKU;

* IPUMEHSATH TpapUUECKIe MPECTABICHUS IS NCCICIOBAHNS HEPAaBEHCTB, CHCTEM HEPABEHCTB, COJEPKANINX OYKBEHHbIE KOA(P(PHUIIMEHTEL.

OcHoBHbIe NOHATHS. YHncI0BbIe PYHKINHU.

BhEINYCKHUK HAYIHUTCS:
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* MIOHUMATh U MCIIOJIb30BATh (PYHKIIMOHAIBHBIE TIOHATHS U S3BIK (TEPMHHBI, CAMBOJIHYECKIE 0003HAYCHN);

* CTPOUTH TPpaUKN SIIEMEHTAPHBIX (PYHKIIHIA; UCCIIETOBATH CBOMCTBA YMCIOBBIX (DYHKINK HA OCHOBE M3Y4CHHS MOBEJCHHS UX TPAPHUKOB;

* MOHUMATh (PYHKIMIO KaK BaKHEHIIYI0 MaTEMaTHYECKyI0 MOJENb JUIi OMHMCAHMS IPOIECCOB W SBICHUH OKPYXKAIOMETO MHpa, NPUMEHSTH
(GYHKIIMOHATBHBIN S3BIK IS OTIMCAHKS U HCCIICAOBAHUS 3aBHCUMOCTEH MEXTy GU3NICCKUMU BETMUNHAMH.
BBINYCKHHMK NOJYYHT BO3MOKHOCTb HAYYNTHCA:

* IPOBOJUTH HUCCIICIOBAHMS, CBSI3aHHBIE C N3YdEHHEM CBOMCTB (DYHKIIMIA, B TOM YHCJIE C NCIOIb30BAHUEM KOMITBIOTEPA; HA OCHOBE TPa(h)MKOB M3yIEHHBIX
GyHKIUI cTpOUTH OOJiee CIIOKHBIE TpauKH (KyCOUHO-3aaHHBIC, C «BBIKOJIOTHIMI» TOYKAMH U T. 11.);

* MCTOJIb30BaTh ()YHKIIMOHAIIBHBIE MTPEICTABICHUS U CBOMCTBA (DYHKIUI U pelIeHIs] MAaTeMaTHUECKHX 3a/1a4 U3 PAa3IMYHBIX pa3ieioB Kypca.

YucoBble M0CJIe10BATEIBHOCTH.

BhInyCKHHMK HAY4IHTCS:

* IOHUMATh U MCIIOJIb30BATh SI3BIK MOCIIEIOBATEILHOCTEH (TEPMHUHBI, CHMBOJIMYECKUE 0003HAUCHUS);

* IPUMEHATH (POPMYIIBI, CBSI3aHHBIE ¢ apU()PMETHIECKON U TEOMETPHYECKOI IpoTpeccueii, u anmapar, copMHPOBAHHBIN MPU U3YyICHUH JAPYTUX PA3ICIIOB
Kypca, K PEIIEHHIO 337]a4, B TOM YHCIIE C KOHTEKCTOM M3 PEAILHOM KU3HH.
BBINYCKHHK TOJIYYUT BO3MOYKHOCTb HAYYHUTHCS :

* pemaTb KOMOMHUPOBAHHBIE 33J[a4¥ C MPUMEHEHHEM (HOPMYIT N-TO YJIeHA M CYMMBI IIEPBBIX N WICHOB apu(METHIECKON H TEOMETPUUECKON MPOTPECCHH,
MPUMEHSIS TIPU 3TOM amnmapar ypaBHEHUH 1 HEPABEHCTB;

* MOHUMATh APUPMETUUECKYI0O M TEOMETPHIECKYIO MPOTPECCHI0 KaK (YHKIUU HATYpalbHOTO apTyMEHTA; CBSA3BIBATH apU(PMETHUECKYIO TPOTPECCHIO C
JIMHEHHBIM POCTOM, TEOMETPUUECKYIO — C 3KCIIOHEHIIMAIBHBIM POCTOM.

OnucarelbHas CTATHCTHKA.

BBITYCKHUK Hay4UTCS WCTIOB30BaTh MPOCTEHUIIIE CIIOCOOBI MPEICTABICHHS U aHAJIM3a CTATHCTHYECKHUX JTaHHBIX.
BEIYCKHHUK MOJIY9HT BO3MOKHOCTH MPUOOPECTH TEPBOHAYAIBGHBIA OMBIT OPTaHM3alUU cOOpa NaHHBIX MPH MPOBEICHUH OIpoca OOMIECTBEHHOTO MHEHUS,
OCYIIECTBIIATh UX aHAIU3, IPEICTABIATh PE3YIbTATHI ONIPOCa B BUAE TaOJIMIIBI, AHATPaMMBI.

C.]Iy'-laf;ll-[ble COOBITHSA H BE€POATHOCTb.

BEINYCKHHUK HAYYHTCS HaX0AUTb OTHOCHUTECIIbHYIO YaCTOTY U BEPOATHOCTH CHy‘l&ﬁHOFO COOBITHSL.

BBITYCKHHUK TOJIYYIUT BO3ZMOKHOCTh IIPHOOPECTH OTBIT MPOBEJCHUS CITYydaifHBIX SKCIIEPUMEHTOB, B TOM YHUCJIE C TIOMOIIBI0 KOMITBIOTEPHOTO MOJICIIUPOBAHUS,
WHTEPIPETALMHN UX PE3YIBTATOB.

Kom0unatopuka.

BEINYCKHHUK HAYIHUTCS pemarb KOMGI/IHaTOpHBIC 3aJa41 Ha HAaXOXACHUC YHCIIa 00BEKTOB W KOM6I/IHaHI/II\/'I.
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BEINYCKHUK TOJYIUT BO3MOXKHOCTh HAay4YUTBCA HCKOTOPBIM CIICTUATIBHBIM HpI/IéMaM PELIICHUA KOM6I/IHaTOpHBIX 3aaad.
Hal"JIﬂL[Haﬂ reoMeTpus.

BBINYCKHHUK HAYYUTCS:
* pacro3HaBaTh HAa YEPTEkKax, PUCYHKAX, MOJACTSIX U B OKPYXKAIOIIEM MUPE IO CKUE W IPOCTPAHCTBEHHBIE TEOMETPHUYECKHE (QUTYPHI;
* BEIYUCIIAITH 00BEM MPSIMOYTOIBHOTO TapaUIeIIeTUIIE A,
BBINYCKHHUK TOJYYUT BO3MOKHOCTB:
* HAYYHUTHCS BBIYUCIATH O0BEMBI TIPOCTPAHCTBEHHBIX TE€OMETPUIECKUX (DPUTYp, COCTABICHHBIX U3 TPSMOYTOJIBHBIX apalIeeUIIeI0B;
* pacro3HaBaTh pa3BEPTKH KyOa, MPSMOYrOJIBHOTO MapauIeIIenuIe 1, MPABIIBHON MUPaMUIbl, IWIMHIPA U KOHYCA;
* CTPOMTH Pa3BEPTKH Kyda M MPSIMOYTOJIGHOTO MapajlieseuIIe1a;
* OTIPENEIIATH 110 JIMHEWHBIM pa3MepaM pa3BEPTKH (DUTYPHI TMHEHHBIE pa3Mepbl caMoi (PUTYPBI M HA00OPOT;
* YIIIyOUTh U Pa3BUTh NPEACTABICHHS O IPOCTPAHCTBEHHBIX TEOMETPHUUECKUX (PUTYpax;
* HAYYUTHCS IPUMEHATH NOHATHE PA3BEPTKHU IS BBITIOJHEHHS MPAKTHYECKUX PACUETOB.

I'eomeTpuueckue purypol.

BhInycKHHMK HAYYHTCS:
* TI0JIb30BATHCA A3BIKOM T€OMETPHH [T OTMMCAHUS PEIMETOB OKPYXKAIOIIErO0 MAPA U UX B3aUMHOTO PAacCIOJIOKEHUS;
* pacro3HaBaTh U N300paKaTh Ha YEPTEKaX M PUCYHKAX TeOMETpUIecKre PUTYPHI U MX KOH(DUTYpaIIHH;
* HAXOJUTh 3HAYCHHUS JUTMH JTUHEHHBIX JIEMEHTOB (DUTYp M MX OTHOIICHHUS, TPAIyCHYIO Mepy yriioB oT O 1o 180+ , mpuMeHsis onpeaeNeHns, CBOMCTBA U
MpU3HAKHA QUTYP U UX HIIEMEHTOB, OTHOIIEHHS (pUryp (paBeHCTBO, MOA00HE, CHMMETPHUH, TOBOPOT, IApaJUICIIBHBIN IEPEHOC);
* OTIEPHPOBATH C HAYAIGHBIMU TOHSATHIMHU TPUTOHOMETPHU H BBITIOJHATH dJIEMEHTApHBIE OTepaliuy Hal QYHKIUSMH YTIIOB;
* pemaTh 33/1a4M Ha JI0Ka3aTeIbCTBO, ONMMMPASICh HA U3YICHHBIE CBOMCTBA (PUTYP M OTHOIICHHUIA MEXITY HUMHU M IPUMEHSISI N3Y4EHHbBIE METOIbI
JI0OKa3aTelNbCTB;
* pemaTh HECJIOKHBIC 3a/1a4M Ha TIOCTPOEHUE, IPUMEHSISI OCHOBHBIE AITOPUTMBI IOCTPOEHUS C TIOMOIIBIO ITUPKYJIIS U JIMHEUKH;
* pemaTh NPOCTEHUIINE NIAHUMETPUYECKHE 3a1a41 B IPOCTPAHCTBE.
BhINYyCKHHMK TOJMYYUT BO3MOKHOCTB:!
* OBJIQJIETh METO/IaMH PEUICHUS 33/1a4 Ha BBIYHCICHUS M JI0Ka3aTeNbCTBA: METOJAOM OT MPOTHBHOTO, METOZOM MOJ00HSI, METOJIOM Iiepedopa BapuaHTOB U
METOZOM I'€OMETPUYECKUX MECT TOUEK;
* MPUOOPECTH OTIBIT IPUMEHEHHUS aNreOpanueckoro ¥ TPUrOHOMETPUUYECKOTO annapara v Uael IBHKECHUS [IPH PEILIEHUN TeOMETPUYECKUX 3a/1a4;
* OBJIQIETh TPAJAUIIMOHHON CXEMOM PEMIEHMs 3a71a4 Ha MIOCTPOCHHE C MOMOUIBIO IUPKYJISA U JINHEWKH: aHAJIN3, TOCTPOEHHUE, AOKA3aTENbCTBO U UCCIIEN0BA-
HHE;
* HAYYUTHCS pelIaTh 3aJJa4l Ha IOCTPOECHUE METOAOM I'€OMETPHUUECKOTO MECTa TOUEK U METOJIOM MO100HS;
* MPHOOPECTH OTBIT HCCIIETOBAHMS CBOMCTB TUNIAHUMETPUIECKUX (PUTYP C MOMOIIHIO KOMIBIOTEPHBIX IPOTPAMM;

49



* IPHOOPECTH OTBIT BBHITIOJIHEHUS MMPOEKTOB 1Mo TeMaM «[ eomMeTpudeckre mpeoOpa3oBaHms Ha III0CKOCTHY, «[locTpoeHne 0Tpe3KoB 1o (hopMyIie.

I/I3Mepe1me reoMeTpu4€CKHUX BCJINIHUH.

BhInycKHMK HAYYHUTCS:

* MCIIOJIb30BaTh CBOMCTBA M3MEPEHHUSI JUIMH, TUIOMIAeH U YTJIOB IPH PELICHUH 3a]a4 Ha HaXOXKJICHHUE JUIMHBI OTPE3Ka, JJIMHbBI OKPYKHOCTH, AJIMHBI TyTH
OKPYKHOCTH, TPaAyCHON MepHI yIria;

* BBIYHUCIIATH IUIOIIAAN TPEYTOJIBHUKOB, MPSIMOYTOJIbHUKOB, apajieIorpaMMOB, Tpareunui, KpyroB U CEKTOPOB;

* BBIYHUCIIATH JAJMHY OKPY)KHOCTH, JUIMHY JYTH OKPYXHOCTH;

* BEIYUCIIATH JUTUHBI JIMHEHHBIX JJIEMEHTOB (PUTYp M WX YIIIBI, UCIOJB3YS (HOPMYIBI JIHMHBI OKPY)KHOCTH M JUIMHBI TYTH OKPYKHOCTH, (DOPMYIIBI
miomaned Guryp;

* pemarp 3a7a4y Ha T0Ka3aTeJIbCTBO C UCTIOIB30BAaHUEM (OPMYIT IITMHBI OKPYKHOCTH U JIJIMHBI AYTH OKPYKHOCTH, (OPMYIT TIIOMmaaen Gpuryp;

* pemarp NpakTUUECKUE 3aJauu, CBA3aHHBIC ¢ HAXOXKICHHEM T'€OMETPUICCKUX BEIHYUH (MCIIONB3Ys MPHU HEOOXOIMMOCTH CIIPABOYHUKU M TEXHHUYECKHE
CpE/ACTBa).
BhINYCKHMK MOJTYYUT BOBMOKHOCTh HAYYHTHCS:

* BEIYUCIIATH IUIOIMIAAH (PUTYP, COCTABICHHBIX U3 IBYX WJIH 00Jiee IPSIMOYTOJIEHUKOB, MApauIeIOrpaMMOB, TPEYrOJIbHUKOB, KPyra U CEKTOpa;

* BBIYHUCIIATH IUIOIIAAN MHOTOYrOJIbHUKOB, HCIIOJIB3Ys OTHOIIEHHUS! PABHOBEJIMKOCTH U PABHOCOCTABICHHOCTH;

* IPUMEHATH ATeOPandecKuii ¥ TPUTOHOMETPUYECKHUH armapaT U UIeH IBMKEHUS TIPU PEIICHUH 3a]a4 Ha BEIYUCIICHHE TUIOIAIeii MHOTOYTOJIbHHKOB.

Koopaunatsl.

BhInyCKHHMK HAy4IHTCS:
* BBIYNCIIATH IMHY OTpEe3Ka M0 KOOPAWHATAM €r0 KOHIIOB; BBIYUCIISIT KOOPANHATHI CEPEIUHBI OTPE3KA;
* MICTIOJIb30BaTh KOOPAWHATHBINA METO JUIsl H3Y4EHUSI CBOMCTB NMPSIMBIX H OKPYKHOCTEH.
BBINYCKHHK TOJYYHUT BO3MOYKHOCTB:
* OBJIQIETh KOOPAMHATHBIM METOZOM PEIICHUS 3a/1a4 Ha BBIYUCIICHUS U T0KA3aTEIbCTBA;
* MPUOOPECTH OIBIT UCIOJIB30BAHUS KOMIIBIOTEPHBIX MPOTPaMM JIJIsl aHAJIM3a YaCTHBIX CITydaeB B3aUMHOTO PACIIOJIOKEHHS OKPYKHOCTEH U MPSMBIX;
* MPUOOPECTH OTIBIT BBHITIOJHEHHSI MPOEKTOB Ha TeMy «[IpruMeHeHne KOOpANHATHOTrO METO/1a IIPY PELICHUH 33/1a4 Ha BBIYMCIICHUS U 10Ka3aTEIbCTBAY.

BekTopsl.

BBIYCKHUK HAVYATCS:

® On€prupoBaTh C BEKTOpaMU: HAXOAUThb CYMMY M PA3HOCTb JABYX BCKTOPOB, 3aJaHHBIX I'€OMETPUUCCKH, HAXOOHUTHb BEKTOP, paBHBIﬁ IPpOU3BEACHUIO
3aaHHOI'0 BEKTOpAa Ha YHCJIO;
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* HAXOJUTh JIJII BEKTOPOB, 3aJaHHBIX KOOPAUHATAMH: UTMHY BEKTOpA, KOOPAWHATHI CyMMBI U Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAMHATHI TIPOH3BEIC-
HUS BEKTOpPA HA YMCII0, IPUMEHSIS IPU HEOOXOIUMOCTH COUETATENIbHBIN, TEPEeMECTUTENbHBIA U pacIipelenTENbHbBIN 3aKOHbL;

* BBIUUCIIATH CKAJSIPHOE MPOU3BEICHNE BEKTOPOB, HAXOAUTH YIOJl MEXKY BEKTOPaMH, YCTaHABIMBATh NEPIEHANKYIAPHOCTD MPSMBIX.
BBINYCKHHK TOJIYYUT BO3MOYKHOCTB:

* OBJIQIETh BEKTOPHBIM METOAOM JJIsl pEIEHUS 3a/1a4 Ha BBIYMCIICHHSI ¥ 1OKA3aTEIbCTBA;

* MPUOOPECTH OIIBIT BHIIIOJHEHUS POEKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METO/1a MPU PELICHUH 33/1a4 Ha BBIUMCIICHUS U 0KA3aTEIbCTBAY.

OueHka MJIaHUPYeMbIX pe3y1bTaToOB

Cucrema OIEHKH JOCTIDKCHHUS IIJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MPOTPAaMMBI OCHOBHOTO OOIIero 0Opa3oBaHUs
MIPEAIIOIATaeT KOMNIEKCHBLIL NOOX00 K OUEHKe pe3yibmamoe 00pa30BaHus, MO3BOIOUINM BECTH OLEHKY JOCTHXKEHHS 00yJaloIMMHCS BCEX TPEX TPYIIII
pe3ynbTaToB 00Pa30BAHUS: TUYHOCHIHBIX, MEMANRPEOMEMHBIX I RPEOMENIHBIX.

Cucrema OLIGHKM TNPEAYCMAaTPUBACT YPOGHEEbLE NOOX00 K COICPKAHUIO OLEHKA W HHCTPYMEHTAPHUIO AJISi OLCHKH JOCTHIKEHHUS TMJIaHUPYEeMBbIX
PE3y/IbTaTOB, a TAKXKE K MPEACTABICHUIO M HHTEPIPETALIMN PE3YIbTATOB U3MEPEHHH.

OnHUM W3 TPOSIBIICHUH YPOBHEBOTO TOAXO/A SBISIETCS OICHKA MHIMBHIYAIFHBIX 00pa30BaTeNbHBIX JOCTIKCHHI Ha OCHOBE «METO/Ia CIIOKEHHS», TIPH
KOTOPOM (PUKCHPYETCsl JOCTHIKCHHE YPOBHS, HEOOXOIMMOTO IJisi YCIEIIHOTO MPOJOJDKEHUS OOpa3oBaHUS M PeajbHO JOCTUTAeMOTO OOJBITMHCTBOM
YYaIIUXCS, U €r0 TPEBBIIICHUE, YTO MO3BOJISAET BHICTPANBATh WHIANBHIIYaJIbHbIC TPACKTOPUH JIBHKCHUS C yIETOM 30HBI ONMKAUIIEro pa3BUTHA, (POPMHPOBATH
MOJIOKUTETBHYIO YI€OHYIO M COIIMATBHYIO MOTHBAIIHIO.

Cucrema OIEHKH JOCTIDKCHHUS IIJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOW 00pa3oBaTENbHOW MPOTpaMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs
MIPEAIONAraeT KOMNIEKCHBLI NOOX00 K OYEHKe pe3yibhamoe 00pa30BaHus, NMO3BOIOUINI BECTH OLEHKY JOCTHXKEHHS 00 yJaloIUMHCS BCEX TPEX TPYIIII
pe3ynbTaToB 00Pa30BAHUS: TUYHOCHIHBIX, MEMANRPEOMEMHBIX I RPEOMENIHBIX.

Cucrema OLIGHKM NPEAYCMAaTPUBACT YPOGHEEbLE NOOX00 K COICPKAHUIO OLEHKA W WHCTPYMEHTApPHUIO AJIS OLCHKH JOCTHXKEHHUS TMJIaHUPYEMBbIX
PE3Yy/IbTaTOB, a TAKXKE K MPEACTABICHUIO M MHTEPIPETALIMN PE3YIbTATOB U3MEPECHHH.

OnHuM W3 TPOSIBIICHUH YPOBHEBOTO TOAXO/A SBISIETCS OLCHKA WHIMBUIYAJIBHBIX 00pa30BaTeIbHBIX JOCTIDKCHHI Ha OCHOBE «METO/A CIIOKEHHS», IPH
KOTOPOM (PUKCHPYETCsl JOCTH)KCHHE YPOBHS, HEOOXOIMMOTO IJisi YCIEIIHOTO MPOJOJDKEHUS OOpa3oBaHUS M PEajbHO JOCTUTAEMOTO OOJBITHHCTBOM
YYaIIUXCs, U €T0 TPEBBIIICHUE, YTO O3BOJISET BHICTPAauBaTh WHAMBHYaJIbHbIC TPACKTOPUH JIBUKECHUS C yIETOM 30HBI ONMKalIIIero pa3BuTHs, (HOpMUPOBATH
MOJIOKUTETBHYIO YICOHYIO M COIMATBHYIO MOTHUBAIIHIO.

Oco0eHHOCTH OlleHKH NpPeIMeTHBIX Pe3yJabTaTOB
OreHKa IpeAMETHBIX PEe3yIbTaTOB MPEACTABISIET COO0I OIEHKY TOCTHKEHHUS 00YJarOIMMCS TUNITAHUPYEMBIX PE3YIIBTATOB MO OTACIBHBIM MPEIMETaM.
dopMupoOBaHHE ITUX PE3YITHTATOB 0OECTIEYMBACTCS 32 CIET OCHOBHBIX KOMIOHEHTOB 00pa30BaTEIbHOTO MPOIecca — Y4eOHBIX MPEIMETOB.
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OCHOBHBIM 00bEKTOM OIICHKH NPEIMETHBIX PE3YJIbTaTOB B COOTBETCTBUU C TpeboBaHmsMu CTaHmapTa SIBISIETCS CHOCOOHOCTh K PEIICHHIO y4eOHO-
MO3HABATEIFHBIX M Y4eOHO-TIPAKTHYECKUX 3aj[ad, OCHOBAaHHBIX HA M3y4aeMOM Y4eOHOM MarTepHaie, C MCIOJh30BAaHUEM CIIOCOOOB JCHCTBUH, PEICBAaHTHBIX
COJICPKAHUIO YIEOHBIX MPEIMETOB, B TOM YHUCIIC METAIPEAMETHBIX (TI03HABATEIBHBIX, PErYJIITHBHBIX, KOMMYHUKAaTHBHBIX) 1EHCTBHI.

Cucrema OIEHKH NPEIMETHBIX PE3yJIbTaTOB OCBOCHHS YYEOHBIX MPOTpPaMM C y4ETOM YPOBHEBOTO IMOAX01a, mpuHATOro B CTaHmapre, MpermosaraeTt
BbllejleHHe 0a30BOT0 YPOBHS JOCTHKEHHIl KaK TOYKHM OTCYETA NP MOCTPOSHHU BCEW CHCTEMBI OLIEHKM M OpPTaHU3aIlMH WHIWBUIYaJIEHOW PabOTHI C
00 yJaroIIIMucs.

PeanpHble HOCTIXEHUS 00YJaIONIMXCSI MOTYT COOTBETCTBOBATh 0a30BOMY YPOBHIO, & MOTYT OTJIMYAThCS OT HEro Kak B CTOPOHY MPEBBIMICHHS, TaK U B
CTOPOHY HEIOCTHKCHHSI.

[TpakTrka OKa3bIBAET, YTO JJIsI OMMCAHUS JOCTIDKEHUH 00 yJarOIIUXCs 1eTIeCO00Pa3HO YCTAaHOBHUTD CIIEAYIOIINE MATh YPOBHEH.

Ba3oBblii ypoBeHb AOCTH:KEHMIi — ypPOBEHb, KOTOPBIA JEMOHCTPUPYET OCBOCHHE YJYEOHBIX ACHCTBHI C OIOPHOW CHUCTEMOW 3HAHWHA B paMKax
nuarmazoHa (Kpyra) BBIIENCHHBIX 3anad. OnajneHue 0a30BBIM YPOBHEM SIBISETCS JOCTAaTOYHBIM JUIS TPOJOJDKEHHS OOYdeHHS Ha CIENYIOUICH CTYIEeHU
o0pa3oBaHus, HO HE MO MPOQIIFPHOMY HarpasieHH0. JJocTkeHHI0 0a30BOTO YpOBHS COOTBETCTBYET OTMETKA «YIOBICTBOPHUTENHHOY» (WM OTMETKA «3»,
OTMETKA «3aYTECHO»).

[TpeBbimerne 6a30BOTO YpPOBHSA CBHICTEIBCTBYET 00 YCBOGHHH OIOPHOW CHUCTEMBI 3HAaHWH HAa ypPOBHE OCO3HAHHOTO IPOW3BOJBHOTO OBIAICHUS
y4eOHBIMH [JIEHCTBUSIMHU, a TaKkKe O Kpyroszope, ImUpoTe (WM H30MpaTe’lbHOCTH) HHTEpecoB. LlemecooOpa3HO BBIACNUTH CIEAYIONIME Ba YPOBHS,
npeBbIIAOMME 0230BbIii:

* NOBBILICHHBI YPOBeHb TOCTHKEHUS TUIAHUPYEMBIX PE3YJIbTATOB, OLICHKA «XOPOLIO» (0OTMETKa «4»);

* BBICOKHUI YPOBEeHb JOCTHXCHHS INIAHUPYEMBIX PE3YJbTATOB, OLIEHKA COTINYHO» (OTMETKA «5»).

[ToBbIlICHHBIH W BBICOKHM YPOBHM JOOCTMIKEHHSI OTJIMYAIOTCS MO TOJHOTE OCBOEHUS IUIAHUPYEMBIX PE3YyJIbTaTOB, YPOBHIO OBJAJCHUSA Y4€OHBIMH
JIEHCTBUSAME U COPMUPOBAHHOCTBIO HHTEPECOB K TaHHOMU MPeIMETHOI 001acTH.

WunuBuayansHble TpaeKTOpuu OOydeHHsS OOyJaromIuxcs, JAEMOHCTPHPYIOUIMX TOBBIIICHHBIM W BBICOKMA YPOBHU JOCTIDKEHHH, II€Ieco00pasHo
¢dbopMupoBaTh ¢ y4€TOM HHTEPECOB ITHX OOYdJaIOMMXCS M WX TUIAHOB Ha Oyamymiee. [lpm HamMuum yCTOWYMBBIX MHTEPECOB K y4eOHOMY INpEAMETYy H
OCHOBATEJIFHOW TOATOTOBKH MO HEMY Takue OOyJarompecs MOTYT OBITh BOBJICUCHBI B TPOCKTHYIO NESITEIBHOCTH 10 MPEAMETY W COPUEHTHPOBAaHBI Ha
MPOJI0JDKEHUE 00ydeHHs B CTAPIINX KJIACCAX M0 TAHHOMY MPOQHUITIO.

Jyis onricaHysi HOJATOTOBKHM yYAIIMXCS, YPOBEHb JOCTHKEHUHM KOTOPHIX HUAKe 0a30BOT0, 11€1€CO00Pa3HO BhIACIUTD TAKXKE 1BA YPOBHA:

* NIOHWKEHHBbI YPOBEHb JTOCTIKECHHUH, OLICHKA «HEYIOBJIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KHUIl YPOBEeHb JTOCTIKEHUH, OLICHKA «III0OX0» (0TMETKa «1»).

Henoctmxenne 6a30Boro ypoBHs (NMOHVD)KEHHBIH W HU3KUI YPOBHU IOCTIDKCHHN) (PUKCHpYETCsS B 3aBHCHMOCTH OT 00BEMa M YPOBHS OCBOCHHOTO U
HEOCBOEHHOTO COJIEP KAHMS IIPEaIMETA.

Kak npaBuio, moHM:KeHHBIH YPOBeHb TOCTHKEHUI CBUACTEILCTBYET 00 OTCYTCTBHH CUCTEMAaTHIECKOW 0a30B0Oil MOATOTOBKH, O TOM, YTO 00 YJaIOMIUMCS
HE OCBOCHO JJa’Ke M MOJIOBHHBI IUTAHUP YEMBIX PE3YJIbTaTOB, KOTOPHIE OCBAWBACT OOJIBITMHCTBO 00YJAIOMIMXCS, O TOM, YTO UMEIOTCS 3HAYUTEIBHBIE IIPOOEITHI B
3HAaHUAX, NanbHeimee oOydeHne 3aTpyaHeHo. [Ipu 3ToM o0ydaronmiicss MOXKET BBITIOJHATH OTIEIbHBIC 3a[JaHMs MOBHIIEHHOTO YpoBHs. JlaHHas rpymnma
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oOyJaromuxcs (B cpeHeM B X01€ 00ydeHus cocTaBisiromas okoso 10%) TpedyeT crienuanbHON THarHOCTUKY 3aTPYAHEHUI B 00 ydeHHH, IPOOEIIOB B CHCTEME
3HAHUI W OKAa3aHMH IIeJICHAPABICHHON MOMOIIH B JOCTIKCHHN 0a30BOTO YPOBHS.

Huskuii ypoBeHb OCBOCHUS TUIAHHPYEMBIX PE3YNbTAaTOB CBHICTEIHCTBYET O HAJIMYUHU TOJNBKO OTAEIBHBIX (PparMeHTapHBIX 3HAHUN IO TPEIMETY,
nanpHelee o0ydeHHe MPAKTUYECKH HEBO3MOXKHO. OOydaromuMmcs, KOTOpbIE ITEMOHCTPUPYIOT HHU3KWI YPOBEHB JOCTHIKCHHH, TpeOyeTcs crenuanbHas
MOMOIIIb HE TOJIBKO MO y4eOHOMY MpEIMETy, HO U 10 (JOPMHUPOBAHMIO MOTHBAIMKM K OOYYCHHIO, Pa3BUTHIO MHTEpECAa K M3y4aeMOW MpeIMEeTHOW 00acT,
MOHUMAHHUIO 3HAYMMOCTH TpEAMeTa I JKU3HH M JAp. TOJNBKO HaNM4YWe MOJOXHUTEIbHOW MOTHBALMU MOXKET CTaTh OCHOBOM JIMKBHIAIIMKA TPOOEIOB B
00y4eHHH IS TAaHHOM TPyIIbl 00 yIaroIXcsl.

OmnwucaHHBII BBIIIE ITOAXO0]] IIEIeCO00pa3HO MPUMEHSATH B XOJI€ Pa3IMYHbIX MPOLEAYP OLIEHUBAHUS: TEKYIIETO, IPOMEXYTOYHOTO U UTOTOBOTO.

st hopMupoBaHHUS HOPM OIEHKH B COOTBETCTBUH C BBIICIICHHBIMU YPOBHIMH HEOOXOIMMO OMHICATh JOCTHKEHHS oOydarorerocs 6a30Boro ypoBHs (B
TepMUHAX 3HAHUA W YMEHWH, KOTOpbIE OH JIOJDKEH IPOJEMOHCTPUPOBATH), 3a KOTOphIE OOyJarommiics OOOCHOBAaHHO TIOJy4aeT OIICHKY
«yIOBIICTBOPHUTENBHO». [locie 3TOTO OmpemeNsfoTCs W CONEPIKATENBHO OIMCHIBAIOTCS 0Oojiee BBHICOKHE WM HU3KHE YPOBHHU JIOCTIKCHHWH. BaxkHo
aKIEHTHPOBAaTh BHUMAHNE HE Ha OIMMOKAX, KOTOPHIE Ceiai 0OydJaromuiics, a Ha yIeOHBIX JOCTIKCHUAX, KOTOPbIe 00SCIIeUnBAIOT MPOABIKCHUE BIIEPEN B
OCBOCHHU COZIep KaHUs 00pa30BaHUsL.

Jna oyenku ounamuxu opmuposanus npeomMemmusvix pe3yibmamos B CUCTEME BHYTPUIIKOJIBHOTO MOHUTOPHHTA OOpa30BaTENBHBIX OCTHKCHHI
nenecoodpasHo (HUKCHUPOBATH M AHAJIM3MPOBATH JAaHHBIE O C(HOPMHPOBAHHOCTH YMEHHH M HABBIKOB, CIIOCOOCTBYIOIIMX OCBOEHHMIO CHCTEMATH4YeCKHX
3HAHHUM, B TOM YHCJIIC:

* NEPBUUHOMY O3HAKOMIIEHUIO, OMPAbomKe U 0COZHAHUIO meopemudeckux mooenel u nousmul (0O0IEeHaAyIHBIX U 0A30BBIX JIJIS JAaHHON 00J1aCTH 3HAHUSA),
CMAHOGPMHBIX ANICOPUMMOE U NPOYEOYD;

* BbIABNICHUIO U OCO3HAHUIO CYWHOCMU U 0COOeHHOCmell N3ydaeMbIX 0OBEKTOB, MPOIECCOB M SBJICHUN NEHCTBUTENBHOCTH (TIPUPOIHBIX, COIHATBHBIX,
KYJIBTYPHBIX, TEXHHYECKHX U JIp.) B COOTBETCTBUH C COJICPKAHHEM KOHKPETHOTO y4eOHOTO TMPENMETa, CO30AHU0 U UCNOIb308AHUI0 MOOenell N3ydaeMbIX
00BEKTOB U MPOIIECCOB, CXEM;

* BbIABNICHUIO U AHANU3Y CYUWECMBEHHbIX U YCMOUYUBBIX C6A3€ell U OMHOUEHUN MEXTY 00HEKTaMHU H IPOIIECCAMH.

[Tpu 5TOM 0053aTENFHBIMU COCTABISIOIIMME CUCTEMBI HAKOTICHHOM OTIEHKH SBIISIOTCS] MaTe PHAIIbL:

* cmapmoesou OUASHOCMUKU,

* MemMamuyecKux u Umo208blx NPOGEPOYHbIX paboOm NO 6cem yUeOHbIM NpeoMeman,

* meopueckux pabom, BKIro4asl yaeOHbIC UCCICAOBAHHS U yI€OHBIC TIPOCKTHI.

Pemrenne o MOCTMKEHUW WM HEJOCTHKEHHH TUIAHUPYEMBIX PE3YJAbTaTOB MM 00 OCBOCHWHU WM HEOCBOSHHH YY€OHOTO MaTephalia MPUHUMAETCs Ha
OCHOBE pPE3y/IbTaTOB BBINIOJHEHUs 33JaHuil 0azoBoro ypoBHs. B mepuon BBemenms CraHmapra KpUTEPHU JOCTHXKCHHS/OCBOSHHS y4eOHOTO MaTepuaa
3amaéress Kak BeIMonHeHHe He MeHee 50% 3amanuii 0a30BOro ypoBHS win noxydeHne 50% OoT MakcMManbHOTO Oajuia 3a BBINIOJHEHHE 3adaHuil 0a30BOTO
YPOBHS
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