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1. ITosicHUTEIbLHAA 3aMUCKA

Pabouas nporpamma ydebnoro mpeamera (nanee PITYII) «MaremaTtuka» Ha ypoBHE OC-
HOBHOT0 00111ero 00pa3oBaHus sl 5 — 6 KJ1acCOB COCTaBJIeHA HAa OCHOBE:

Pabouas nporpamma yyeOHoro npeamera «O6mectBoznanue» (nanee PITYII) na yposne
OCHOBHOTr0 001Iero o0pa3oBaHus s oOydeHus ydammxcs 5 — 9 kmaccoB MOY Bouesckas
COIIl cocraBieHa Ha OCHOBE:

1. ®enepanbHOro rocy1apcTBEHHOr0 00pa30BaTENBLHOIO CTaHAApTa OCHOBHOT'O OOILEro
oOpa3oBanus, yrBepkaeHHOTo IIpukazom MwuHucCTepcTBa 00pazoBaHus W Hayku Poccuiickoit
®enepanun ot 17.12.2010 1. Ne 1897 (¢ n3ameHenusimMu, BHeCeHHbIMHE [Iprikazom MuHucTepcTBa
oOpa3oBanus 1 Hayku Poccuiickoii @enepanuu ot 29.12.2014 r. Ne 1644);

2.IlpumepHOli  OCHOBHOM  0Opa3oBaTeIbHOM  MpPOrpaMMbl  OCHOBHOTO  OOIIETO
o0Opa3oBaHus, 0I00pEHHON peleHrneM (erepaibHOTO Y4eOHO-METOANYECKOT0 00hEIUHEHUS 110
obmemy oOpazoBanuto (IIporoxon 3acemanus @DenepaibHOrO  y4eOHO-METOAMYECKOTO
oOvemHECHUS TO0 oOmeMy oOpaszoBanuio ot 08.04.2015 r. Ne 1/15 ¢ yderom HU3MEHEHUH,
BHeceHHBIX [IpoTokonom 3acemanust denepanpHoro YMO mno o6meMy o00pa3oBaHHUIO OT
28.10.2015 r. Ne 3/15); u B pen. ot 04.02.2020)

IIpu cocraBnenun coaepxkatenbHoil wactu PIIYII yuuTeiBamuce TpeboBaHus u
pexomennauuu ITucekma MunucrepcrBa obpazoBanust Pecnyonuku Komu ot 11.03.2014 1. Ne
03-05/1 «O peanuszanuu STHOKYABTYPHOM COCTaBJISIOUICH coaepkaHUs 00pa3oBaTelbHBIX
nporpamm obiiero odopazoBanus»,[luceMo MunucrepcTBa 00pa3oBaHus, HAYKH U MOJIOAEKHOMN
nonutuku Pecnyomuku Komu ot 21.04.2017 roma Ne 03-14/4 «O6 0coOEHHOCTAX OpTraHU3alUN
ATHOKYJIBTYPHOI'O 00pa30BaHUs».

[Mopsanox paspabotku u crtpyktypa PIIVII BelIep:kaHbl B CTPOrOM COOTBETCTBUU C
TpeboBanusimu [lonoxkenust o paboueit mporpamme ydeOHoro mpemmera (OI'OC) MOY
Bouesckas COIIL.

PaGouass nmporpamma yuyebHoro mpeamera "Matemaruka"' — peamusyercss  C

UCIIOJIb30BaHUEM y4eOHO-MeToan4Yeckoro kommiekra H.S. Bunenkuna "Maremarnka” (5-6
kiaccel; M.: Muemo3unHa, 2021 r.).

Henssmu m3ydenust yaeOHOTO npenaMera «MareMarnka» Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus SBISIOTCS:

— OCO3HaHHUE 3HAYCHMsI MAaTEMaTHKU B IIOBCEITHEBHOM JKU3HM YEIIOBEKA;

— (QopmHpoBaHUE MPEACTABIECHUN O COLMAIBHBIX, KYJIbTYPHBIX U UCTOPUYECKUX (PaKTOpax
CTaHOBJICHUSI MAaTEMATUYECKON HAYKU;

— (opMHpOBaHME MpPEICTAaBICHUM O MaTeMaTHKE KaK 4YacTH OOIEYesIOBEYECKOH KYIbTYpBHI,
YHHUBEPCATbHOM SI3bIKE HAYKH, TIO3BOJIAIONIEM OMMCHIBATh U U3y4aTh PealIbHbIE MPOIECCHl U
SBJICHUS.

JlocTukeHue el 00eCIIeYUBAETCS PEIIEHUEM CIIEIYIOLINX 3212 :

— (QopmupoBaHUE MPEICTABICHUNA O MAaTEMAaTUKE KaK O METO/ie MO3HAHUs ACHCTBUTEIHHOCTH,
MO3BOJIAOIIEM ONKCHIBATh U U3y4YaTh PEAJIbHbBIE MPOLIECCHI U SIBICHUS;

— pa3BUTHE YMEHUH paboTaTh ¢ y4eOHBIM MaTEeMaTHUYECKUM TEKCTOM (aHaJIU3UpOBaTh, U3BIIE-
KaTh HEOOXOAUMYI0 MH(POPMALIUIO), TOYHO U IPAaMOTHO BBIpa)KaTh CBOU MBICIIHU C IIPUMEHeE-
HUEM MaTeMaTH4eCKON TEPMHUHOJOTUU U CUMBOJMKHU, IPOBOJUTH KJIACCU(PUKALIUH, JJOTHYE-
CKue 000CHOBaHUS, 10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHUM;

— Dpa3BUTHE MPEACTABIECHUN O YMCIIE U YUCIOBBIX CHCTEMaX OT HATypaJbHBIX JO JEHCTBU-
TEJbHBIX YUCEII; OBJIAJIEHUE HaBbIKAMH YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIYHC-
JICHU;

— OBJIQJICHHE CHUMBOJIbHBIM SI3bIKOM aireOpbl, MpUEMaMu BBIIOJHEHUS! TOKJIECTBEHHBIX Ipe-
o0pa3oBaHMil BhIpaKE€HUH, pEIIeHNs YpaBHEHUH;



— (QopMHpOBaHUE CUCTEMAaTUUYECKUX 3HAHUH O IJIOCKUX (UTYypax U MX CBOMCTBAX, MPEICTAB-
JICHUH O MPOCTEUIINX TPOCTPAHCTBEHHBIX TENAX;

— OBJIQJIEHHE NIPOCTEHIINMYU CIIOCO0aMU NPEACTABICHUS U aHAIM3a CTATUCTUYECKUX JTaHHBIX;
¢dopmMHpoBaHUE IPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHUPE U O
PasIMYHBIX CIIOCOOAaX MX M3Y4EHHUs, O MPOCTEHIINX BEPOSATHOCTHBIX MOJEIAX; Pa3BUTHE
YMEHUH W3BIIEKaTh MHPOPMALIUIO, MPEACTABICHHYIO B Ta0JMIaX, HA JUarpammax, rpadu-
KaxX, ONMCHIBATh U aHAIM3UPOBATH MACCUBBI YHCJIOBBIX JAHHBIX C IOMOIIBIO MOAXOIALINX
CTaTUCTUYECKUX XAapaKTEPUCTUK, HCIOJb30BaTh IIOHMMAHHUE BEPOATHOCTHBIX CBOWCTB
OKPYKAIOIIKX SIBJICHUN ITPYU NIPUHATHH PELICHUN;

— pPa3BUTHE YMEHMM MPUMEHSTHh U3YYEHHBIE MTOHATHS, PE3YIbTaThl, METO/BI JUISl PELICHUS 3a-
Jlad IPaKTHUYECKOT0 XapakTepa M 3ajad M3 CMEKHBIX JUCLUIUIMH C HUCIIOJIb30BAHUEM INpU
HEOO0XOMMOCTH CIIPAaBOYHBIX MaTEpHAlOB, KOMIIbIOTEpA, I0Jb30BAThCA OLIEHKOM M IpHU-
KHMJIKOM IPU IPAKTUYECKUX pacyETax.

B kypce MaremaTuku 5-6 KJIacCOB MOXHO BBIICIUTH CIEAYIOLIME OCHOBHBIE COIEPKa-
TenbHble TMHUM: "HaTypanbhblie ynciaa u Hyas", "Ipoou", "Paunonansueie uncna", "Pemenue
TEeKCTOBBIX 3anau", "Harnsanas reomerpus”. Hapsay ¢ 3TuM B cojiepKaHuE BKIIFOUEHBI J1BA J0-
MIOJIHUTEIIBHBIX METOJIOJIOTHYECKUX pazzena: "DnemeHTsl Joruku" u "Hcropust matemaTuku',
YTO CBSI3aHO C peajiM3alueil 1enel OOIEeHMHTENIEKTyalbHOI0 U OOLIEKYJIbTYPHOIO pa3BUTHS
yuanuxcsa. CopepxaHue KaXJIOro M3 AITHX pa3/eioB pa3BOpPauMBAETCA B COJEPIKATEIbHO-
METOJUYECKYIO JIMHUIO, ITPOHU3BIBAIOIIYIO BCE OCHOBHBIE COZEpXKaTelbHbIe JUHUM. 1Ipn 3TOM
nepBast IMHUS — «DJIEMEHTBI JIOTUKW» - CIIY>KUT LI€TIU OBJIAJICHUS yYallIUMKCS HEKOTOPBIMU 3Jie-
MEHTaMH YHHUBEPCAJIBHOI'O MATEMAaTUYECKOrO S3bIKa, BTOpas — «lIcTopus MareMaTUKu» - CIO-
COOCTBYET CO3AaHUIO OOIIEKYIBTYPHOTO, TyMaHUTapHOTO (hOHJIA H3YUECHUs Kypca.

Copepxanue pazneno"Hatypanbnble uncia u Hyib", "Ipobu", "PanuonansHbie yuc-
ma" cyxut 0a30i A JaTbHEHIIEro U3ydeHHs yJalluMUCs MaTeMaTHKH, CIOCOOCTBYET pa3Bu-
TUIO MX JIOTHYECKOT0 MBILIUIEHUS, (POPMUPOBAHUIO YMEHUS I10JIb30BAaThCS AITOPUTMaMH, a TakK-
K€ CHUCTEeMaTU3HUPYET 3HAHUA O MATEMaTHYECKOM SI3bIKE, IIOKa3bIBasi MpUMEHEHUe OyKB 11 000-
3HAYEHUs YMCEI U 3alUCH CBOMCTB apu(PMETHUECKUX JIeHCTBUM, a TaKXKe Il HaXOXKICHUS HeH3-
BECTHBIX KOMIIOHEHTOB apu(pMETUUECKUX JEHCTBUIA.

Paznen "Pemenne TekcTOBBIX 3a1au” - 00s13aTeNbHBI KOMIIOHEHT IIKOJIBHOTO 00pa3o-
BaHUsl, YCUJIMBAIOLIUI €ro NPUKIJIaJHOE U MpaKkTU4ecKkoro 3HaueHue.[Ipu usyuenun storo pasze-
7a popMHUpyeTCs YMEHHE pellaTh pa3ndyHble MaTeMaTHUECKUE 3a/1aul pa3HOOOPa3HbIMU METO-
JlaMH, a TaKKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIMMBIX B IOBCEJIHEBHOM KU3-
HU.OTOT Marepuan HeoOXOAUM IpeXkae BCero s (GOPMHUPOBAHUS Y YYAIIUXCS (PYHKIMOHAIb-
HOM TPaMOTHOCTH - YMEHUN BOCIIPUHUMATh U KPUTHUECKU aHAJIM3UPOBaTh HHPOPMAIUIO, MTPE-
CTaBJICHHYIO B PAa3JIMYHBIX (hopMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTUX peaJIbHBIX 3a-
BHCHUMOCTEN, POBOUTh MPOCTEHIINE BEPOSTHOCTHBIE pacueThl. l3yueHue ocHOB KOMOMHATO-
PHUKH MO3BOJIUT y4allUMCsl pacCMaTpuBaTh CIydad, OCYLIECTBIATh Nepedop M MOICYET 4ucia
BapHaHTOB, B TOM YMCJI€ B IPOCTEUIINX MPUKJIAJIHBIX 33a]a4ax.

Conepxxanne nuauu "HarmsinHas reomerpust” crnocoOcTByeT (HOpMUPOBAHHUIO y yda-
HIMXCS MEPBUYHBIX MPEACTABICHUIN O FreOMETPUUECKUX a0CTPaKLUAX PEaJTbHOr0 MHUpA, 3aKJIabl-
BAeT OCHOBHI (HPOPMUPOBAHMSI PABUIBHON T€OMETPUUYECKON peun, pa3BUBAeT 0Opa3HOE MBbIIILIe-
HUE U IPOCTPAHCTBEHHOE MPECTABIICHUE.

MaremMaTHKa SBJISIETCS OJHHUM M3 OCHOBHBIX, CUCTEMOOOPa3yIOIIUX MPEJAMETOB IIKOJIb-

HOro 0oOpa3oBanus. Takoe MECTO MaTEMaTHKHU CPEU IIKOJIbHBIX MPEAMETOB O0YCIOBIMBAET U €€

0c00yI0 pOJIb C TOYKHU 3PEHHUSI BCECTOPOHHETO PAa3BUTHUS JIMYHOCTH yYaIIUXCS.

B cootBercTBUM ¢ DyHIaMEHTAIBHBIM SIPOM COJAEpKaHUs O0IIero oOpa3oBaHUs: MaTe-
MaTHKa — Hayka 0 Haumbosiee o0muX U (pyHIaMEHTaIbHBIX CTPYKTYypaxX peajlbHOTO MHUPA, Jal0-
niasi BAKHEHIINN anmapaT U UCTOYHHUK NMPUHIUIHAIBHBIX UAEH AJ BCEX €CTECTBEHHBIX HayK U
COBPEMEHHBIX TEXHOJIOIMH. Bech HaydHO-TEXHUUECKUI MTPOrPECC YEIOBEYECTBA HANIPSIMYIO CBSI-
3aH ¢ pa3BUTHEM MareMaTHKu. [loaToMy, ¢ OHOI CTOpOHBI, O6€3 3HaHHS MAaTeMaTHKU HEBO3-
MOYKHO BBIPa0OTaTh aJleKBaTHOE INpejacTaBieHue o mupe. C apyroil CTOpOHBI, MaTeMAaTHYECKU
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00pa30BaHHOMY YEJIOBEKY JIErde BOMTH B JIOOYIO0 HOBYIO JJIsi HETO OOBEKTUBHYIO MpOoOIeMaTH-
KY.

Maremaryka IMO3BOJIIET YCIECIIHO pelaTh MPAKTUYECKUE 3aJa4d: ONTUMU3MPOBATH Ce-
MEHHBII OrOKET M NPaBUIBHO paclpelesiaTh BpeMs, KPUTUYECKH OPHEHTUPOBAThCS B CTATH-
CTHYECKOW,  HKOHOMHYECKOW M  JIOTHUYECKOM  HMH(OpManuy, MpaBWIBHO  OLCHH-
BaTh | peHTA0EIbHOCTh BO3MOXHBIX JI€JIOBBIX MApTHEPOB U MPEUIOKEHUH, MPOBOAUTH HECIOXK-
HbIC MH)KCHEPHBIE U TEXHUYECKHUE PAaCyYEThl U1 IIPAKTUYECKUX 3a1a4.

MaremaTtnueckoe 00pa3oBaHHE — 3TO UCHBITAHHOE CTOJETHSIMU CPEACTBO HMHTEIIEKTY-
QIBHOTO Pa3BUTHS B YCIOBHAX MaccOBOro oOydeHus. Takoe pa3BuTue oOecreunBaeTCs MPHHS-
TBIM B KaUECTBEHHOM MaTeMaTHMYeCKOM O0pa30BaHMM CHUCTEMATUYECKUM, JI€AYKTUBHBIM H3JI0-
KEHHEM TEOPHH B COYETAHUU C PEIICHHEM XOPOILIO MOJ00paHHBIX 337ad. YCIENIHOe H3ydYeHHUe
MaTeMaTHKH 00JieryaeT U yilydlaeT U3yuyeHHue JPyruxX y4eOHbIX AUCHUIIUH.

Kypc Maremarvku 5 knacca XapakTEpU3yeTCs pPa3BUTHUEM HABBIKOB BBIYMCIICHUHN C
HaTypaJbHbIMHU YHMCIAMU, BO3MOXHOCTBIO OBJIAJIETh HABbIKAMU JEHCTBHM ¢ OOBIKHOBEHHBIMU U
NECATUYHBIMH IPOOSMH, TTOTYYUTh HaYaJIbHbIE TPECTaBICHHUS 00 MCIOIH30BaHUU OYKB JJIs 3a-
IUCH BBIPQXXECHUH M CBOMCTB apHU(PMETHUYECKUX JEHCTBMH, COCTaBIEHUM YpaBHEHHH, IpoaoJ-
KHUTh 3HAKOMCTBO C T€OMETPUYECKUMHU MOHATUSMH, PHOOPECTH HABBIKM MOCTPOCHUS TE€OMET-
pruecKuX (PUTyp U U3MEPEHUS T€OMETPUUECKUX BEITUYMH.

Kypc matemaruku 6 kjacca XapakTepu3yercs BO3MOXKHOCTBIO pPa3BUTh HAaBBIKM BbIUKC-
JeHui ¢ ApoOsMU (OOBIKHOBEHHBIE, AECATUYHBIE) M CMELIAHHBIMU YMCIIaMH, HAyYUTbCS ONpese-
JATh NPSAMYI0 U 0OpaTHYIO MPONOPLUOHAIBHYIO 3aBUCHMOCTb U PEIlaTh 3a/1ayM, CBS3aHHBIE C
JTAaHHOM TeMol, IPOIOJIKUTE paboTy ¢ FTEOMETPUUYECKUMHU (PUTypaMu: OKPYXKHOCTb, KPYT U ApY-
rue. Ydammecs: OBJIQJICBAIOT HaBBIKAMH PAOOTHI C TOJIOKHUTEIBHBIMA M OTPUIATEIBHBIMH YU C-
JaMH, a TaKXKe HaBbIKaMH pabOThl ¢ KOOPIMHATAMU U KOOPAUHATHOH IJIOCKOCTBIO.

VYcBOEHHbBIE 3HAHMSI U CHIOCOOBI JIEHCTBUN HEOOXOAMMBI HE TOJIBKO JUISl JaJIbHEHIIEro
YCIIEITHOTO M3Yy4YEHUSI MAaTEMATUKU U IPYIMX LIKOJBHBIX JUCLMILIMH, HO U Ul PELICHHUS] MHO-
IUX MPAaKTUYECKUX 3a7a4 BO B3POCION KU3HMU.

Co3HaTenbHOE OBJIA/ICHUE YYALIUMUCSA CUCTEMOM apu(pMeTHYecCKHX 3HaHUM U yMEeHMUH
HE0OXOUMO B MTOBCEIHEBHOM YKU3HU, JUISI U3YUYEHUSI CMEXHBIX JUCIUIUIMH U MPOJIOJIKEHUS 00-
pa3oBaHus.

[IpakTHyeckasi 3HaYMMOCTh IIKOJIBHOTO Kypca MaTeMaTHKU 5-6 KiaccoB 00ycClIOBIEHa
TEM, YTO OOBEKTOM HM3yUEHMs CIyXaT KOJIWYECTBEHHBbIE OTHOLICHMS NEHCTBUTEIBHOTO MUPA.
MaremaTtnueckas MOAroTOBKAa HEOOXO0uMa JUIsl MIOHUMAaHMsI IPUHIMIIOB YCTPOMCTBA U HUCIIOJIb-
30BaHUS COBPEMEHHON TEXHUKHU, BOCIIPUATHS HAYYHBIX U TEXHUUYECKUX MOHATHH U uaeu. Mare-
MaTHKa - SI3bIK HayKU U TeXHUKU. C ee TOMOIIbIO0 MOJETUPYIOTCS U U3y4YalOTCs SIBICHUS U TIPO-
L[ECCBI, IPOUCXOIAIIE B IIPUPOE.

ApudmeTrka SBIsSETCS OAHUM U3 OMOPHBIX IPEIMETOB OCHOBHOM IIKOJIBI: OHA obecrie-
YUBACT U3Yy4YCHHUE APYIHMX AUCLUUIUIMH. B mepByro oyepenb 3TO OTHOCUTCA K IPEIAMETaM €eCTe-
CTBEHHO-HAy4YHOTO 1IMKJIa, B YACTHOCTH K Qu3uKe. Pa3BUTHE JTOrMYECKOr0 MBIIIIEHHS YHalUXCsI
npu 00yueHHH MaTeMaTUKH B 5-6 Kjlaccax COCOOCTBYET YCBOGHUIO MPEIMETOB 'yMaHUTAPHOIO
nukia. [Ipaktnueckne yMeHHsI U HaBBIKU apu(pMETHUECKOTr0 Xapakrepa HEOOXOAUMBI i TPY-
JI0BOH U IpoecCHOHATBHOM MOATOTOBKH IIKOJIEHUKOB.

Mecto yueOHoro npeagmera «MaremaTtuka» B y4eOHOM IJIaHe

VYuebnbiii npeamer «MaremaThka» Kak 4acThb MpeaMeTHOW oOmactu «MareMmaTtuka u
uHpOpPMATHKa» U3Y4aeTcsl Ha YpOBHE OCHOBHOT'O 00IIero oOpa3oBaHus B KayecTBE 00s3aTeNb-
HOTO IIpeIMeTa B 5-6 Kiaccax.

Hopmarusnslii cpok peanuzanuu PITYII «MaremaTtnka» Ha ypoBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus coctapisieT 2 rofa. OOiee KOJIMUECTBO YaCOB Ha U3yUeHHE y4eOHOro npeaMera B
5-6 knaccax cocranisier 350 yacos.

Pacrnipenienennie yueGHbIX 4acoB

Knaccel | Henennnoe pacnpe- | Konmuectso yueGubix | KonuuecTBo yacos 1o
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JeIeHUE YU4eOHBIX HEIENb rojaMm o0y4eHus

4acoB
5 Knacc 5 yacoB 35 175
6 Kiacc 5 yacoB 35 175

Umoczo: 350

2. Ilnanmpyemble pe3yJibTAThl OCBOEHHS Y4eOHOro npeamera «MareMaTuka

[Tporpamma mo3BosseT JOOMBATHCS CIEAYIOIIMX PE3YJIbTATOB OCBOCHHUS 00pa3oBaTeb-
HOM MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUs:
JUYHOCMHbLE:

1) OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH OOYYaroIIUXCs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTHBAIMH K 00Yy4EHUIO U TO3HAHUIO;

2) dbopmEpoBaHKsS KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHHYECTBE CO
CBEpPCTHHKAMH,  CTapIIUMA W  MJIQAIIUMUH B 00pazoBareibHOH,  y4eOHO-
HCCJIEIOBATENHCKOM, TBOPUECKOM U IPYTUX BUJAX JESATEIbHOCTH;

3) yMmeHwus SCHO, TOYHO, FPAMOTHO HM3JIaraTb CBOM MBICJIHM B YCTHOW M IMHCHMEHHOW peuw,
MOHMMATh CMBICI TOCTAaBICHHOM 3aJauyd, BBICTPAMBATh APTryMEHTAlLMIO0, MPUBOIHUTH
MIpUMEPHI U KOHTPIIPUMEDPHI;

4) mepBOHAYAIBHOTO MPEACTABICHUS O MAaTEMaTHYCCKON Hayke Kak cdepe 4eoBEeYecKOn
JESITEIIBHOCTH, 00 3Tamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJISl Pa3BUTHUS [TUBUIH3AIINH;

5) KpUTHYHOCTH  MBINUICHHS, yMEHHS  pAclO3HaBaTh JIOTHYECKH  HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa,

6) KpeaTUBHOCTH MBbIIUICHHS, WHUIIMATHBBI, HAXOAYHUBOCTH, AKTUBHOCTHU IPH DPEIICHHU
apudMeTUYECKHX 3a/1a4;

7) yMeHHsI KOHTPOJIMPOBAaTH MPOIECC HM  PE3yabTaT y4eOHOW  MaTeMaTHYECKON
JIesATeIbHOCTH;

8) dopmupoBaHKs CHOCOOHOCTH K 3MOIMOHAILHOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHUH, pPacCyXIeHUH;

Memanpeomemusvimu pe3ynbTaTaMu U3ydeHus kypca «Maremarukay siBisercs GopMupoBa-
HUE YHUBEpCAIbHBIX yueOHbIxX neictBuit (YVY /).
Pecynamugnvie YY/I.

5—6-it knaccwt

— CaMOCTOSITENIBHO 0OHapyscusams U GOPMYITHUPOBATH YIECOHYIO IPOOIIEMY, ONIPEETSATh 1ETh
yueOHOM NesTeNbHOCTH, BEIOUPATh TEMY MPOEKTA,

— 6blO0GUcamMb BEPCUM PEIeHHs MPOOJIeMbl, OCO3HaBaTh (M MHTEPHIPETHPOBATH B CiIydyae
HEOOXOJUMOCTH) KOHEUHBIH pe3ynbTaT, BbIOMpaTh CpEICTBAa JOCTHIKEHHUS LEIH U3
MPCAJIOKCHHBIX, a TAKKC UCKATh UX CaMOCTOSATEIBHO,

— cocmaeiamey (MHAWBUIYATbHO WM B TPYIE) IJIAH pEIIeHUs MpoOJeMbl (BBIMOJIHEHUS
MIPOEKTa);

— pabortas Mo TUIaHy, ceepsmb CBOU JIEHCTBUS C LENbIO U, TPU HEOOXOAUMOCTH, UCIIPABIAThH
OIIMOKH CaMOCTOSTEIBHO (B TOM YHCIIC M KOPPEKTHPOBATH IJIAH);

— B JHMAJIOTE€ C YYUTEIEM COBEPUIEHCIBO8AMb CAMOCTOSTEILHO BBIPAOOTaHHBIE KPUTEPHH
OIICHKH.

Ilo3naeamenvnvie YY/I:

5-6-i1 knacco

— aHAIU3UPOBAMyb, CPABHUBAMY, KACCUduyuposams u 0606uams (HakTel U ABICHUS,

— ocyujecmenams CpaBHEHHE, CEPUALINIO U KIIACCU(PHUKALIMIO, CAMOCTOSITENILHO BBIOMpast
OCHOBAHHUSA U KPUTEPUH JUTSI YKa3aHHBIX JIOTHUECKUX ONEpalnii; CTPOUTH KIACCH(PHUKAIMIO TyTEM
JTUXOTOMHUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPHUIIAHHUSA);




— cmpoumb JOTMYECKHM OOOCHOBAHHOE pacCyXICHHME, BKIIOYAIONIEe YCTAaHOBJICHUE
NPUYNHHO-CJIEJICTBEHHBIX CBSI3EH;

— c030a6ams MaTeMaTUYECKUE MOJIEIIH;

— COCTaBJATh TE3UCHI, pa3IMYHbIC BUJABI IUIAHOB (TIPOCTBIX, CIOXHBIX U T.IL.).
[TpeoOpa3oBbiBaTh MHGOPMALIMIO W3 OJHOTO BUAA B JIpYroil (Tabiuiy B TEKCT, IUarpaMMmy U
np.);

— 6bIYUMbIGAMb BCE YPOBHU TEKCTOBOW MH(OpMALIUYL.

— ymMemb onpeodensimb BO3MOYKHbIE HCTOYHUKH HEOOXOMMBIX CBEJICHUH, IIPOU3BOIUTD ITOUCK
uHpOpMaIINH, aHATU3UPOBATh U OILICHUBATh €€ JOCTOBEPHOCTb.

— MOHUMAas TIO3UIMIO JIPYTOro 4YeNOBEKa, pa3iuyams B €r0 pedd: MHEHHE (TOYKY 3pEHHS),
JI0Ka3aTeIbCTBO (apryMeHThl), (DaKThl; TUIIOTE3bI, AKCHOMBI, TEOPUU. J{JIs1 3TOT0 CaMOCTOSTENEHO
UCTIONIb30BAaTh pA3IMYHbIE BUABI YTCHHS (M3ydaromiee, MPOCMOTPOBOE, O3HAKOMHTEIBHOE,
MIOUCKOBOE), MPUEMBI CITyIIaHUSI.

— CaMOMYy c030a8amb WCTOYHUKU HH(OpMAIMU Pa3HOTO THIA W IS Pa3HBIX ayJUTOPHH,
coOuo1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TIpaBuiIa HH(POPMAIIMOHHON 0€3011acHOCTH,

— yMemb UCNOIb306aMb KOMITBIOTEPHBIE I KOMMYHUKAIIHOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT
JUI JOCTIDKEHHSI CBOMX Ieleld. YMeTh BBIOMpAaTh aJeKBAaTHBIC 33Jade WHCTPYMEHTAJbHBIC
IpOrpaMMHO-ANIapaTHBIE CPEACTBA U CEPBHCHIL.

Cpeocmeom ¢hopmuposanus 1no3HaBareabHbIX Y'Y ]l cimykaT yuyeOHbI MaTepuasl U Ipexie
BCEr0 MPOJYKTHBHbIC 3aJjaHNsl YU€OHUKA, T03BOJISAIOLIME POJIBUTATHCS IO BCEM LIECTH JTUHUAM
pa3BUTHSL.

1-s JIP — Mcnosnb30BaHNe MaTEMAaTUUYECKUX 3HAHUH JUUIs peIlieHHs] pa3InYHbIX MaTeMaTHUECKUX
3a/1a4 U OLICHKU MOJYYEHHBIX PE3yJIbTaTOB.

2-51 JIP — CoBOKYITHOCTh YMEHUH 10 UCIOJIb30BAHUIO 1I0KA3aTEIbHOM MaTEMaTHUECKOM peyH.

3-s1 JIP — CoBOKYymTHOCTh yMEHUI1 110 paboTe ¢ nHpopManue, B TOM YHCIIE U C Pa3INYHBIMHU Ma-
TEMaTU4YECKMMH TEKCTAMH.

4-g JIP — YMeHuUsl UCIONB30BaTh MaTeMaTUYECKUE CPECTBA JJIsl U3YUYEHUS U ONMHCAHUS peallb-
HBIX TIPOLIECCOB U SIBJICHUI.

5-s1 JIP — He3aBUCHMOCTD U KpUTUYHOCTH MBIIIUICHUS.

6-s1 JIP — Bois 1 HAaCTOMYMBOCTD B JOCTHIKEHUH I[EITH.

Kommynuxkamuenwvie YY/I:

5-6-11 Knaccw

— CaMOCTOSITEIIbHO 0p2aHU306b16anb YI€OHOE B3aUMOCHCTBUE B IpyIITe (OMpenessTh 001mue
I[eJIH, JOTOBAPUBATHCS APYT C IPYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, HPUBOOUMb ApeyMeHmbl, TIOATBEPKIas X (aKTamH,

— B IUCKYCCHUU YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM HPUSHABAMDb
OIIMOOYHOCTH CBOETO MHEHHUSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— TIOHMMas TIO3WIMIO0 JIPYroro, paziuiams B €ro pedyu: MHEHue (TOYKY 3peHHUs),
JIOKA3aTeNbCTBO (apryMEHTHI), (aKThl; TUTIOTE3bI, AKCUOMBI, TEOPUH;

— yMemsb B3TJISIHYTh HA CHUTYAIlMIO C MHOW TO3UIMU M 00208apuéamuvcsi C JTOJBMH WHBIX
MTO3ULUH.

Cpeocmeom  hopmuposanusi KOMMYHUKATUBHBIX Y Y]] cioyKaT TEXHOJOTHS MPOOJIEMHOTO
muanora (moOyXIaroui U MOABOAAILIMN TUANOT) U OpraHu3alvs padoThl B MajbIX TpyImax,
TaK)Ke MCIOJIB30BaHME HA YPOKAX JIEMEHTOB TEXHOJIOTHUU MTPOAYKTHBHOTO YTCHHSI.

IIpenmeTHBIMHU pe3yabTaTaMH M3ydeHHUs npeamera «MaTemaThkay SBISIOTCS CIEAYIOLNE
YMEHHS.
1) ymeHus paboTaTh ¢ MaTeMaTHYECKHMM TEKCTOM (CTPYKTypHpOBaHHE, W3BICUCHHE
Heo0X0IUMON MH(POPMAIMH), TOYHO U TPAMOTHO BbIpaXkaTb CBOM MBICIH B YCTHOM U
IIMCbMEHHOW pPEUYH, NPUMEHAS MATEMATUUYECKYH0 TEPMUHOJIOTHIO U CHUMBOJIHKY,
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HCIIOJIB30BATh PA3JIMYHBIC A3bIKM MATCMATUKU (CJIOBGCHI:II\/'I, CI/IMBOJII/I‘ICCKI/II\/’I,
rpau4ecKkuii), pa3BUTHSI CIOCOOHOCTH OOOCHOBBIBATH CYXKJICHHS, IPOBOJIUTH
KJIAaCCU(PUKAIIUIO;

2) BiaaeHus 6a30BbIM MOHATHHHBIM alllIapaToOM: UMETh IPEICTABICHUE O YHUCIIE, APOOH,
IpoleHTax, 00 OCHOBHBIX TN€OMETPUYECKHX OOBCKTaxX (TOYKa, MpsiMas, JIOMaHas,
yroji, MHOTOYIOJbHHK, MHOTOTPAHHUK, KpYyI, OKPYXHOCTb, map, cdepa u 1mp.)
(GbOopMUPOBAHUS TPEJCTABICHUNA O CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B PEaTbHOM
MUpE ¥ Pa3IMYHbIX CIIOCO0aX UX U3YyUCHUS,

3) yMeHHs BBINOJHATH apU(PMETHYECKHE MPEOOpa3oBaHms PAMOHAIBHBIX BBIPAKCHUH,
OPUMEHATh WX Ui pElIeHUs YYeOHBIX MaTeMaTHUeCKUX 3ajJad | 3ajad,
BO3HUKAKIIUX B CMEXHBIX y‘-ICGHbIX npeaMeTax;

4) yMeHHS TOJIb30BaThCs M3YUYCHHBIMU MaTEMaTHUYCCKUMU (HOPMYJIaMU;

5) 3HaHUS OCHOBHBIX CIIOCOOOB MPEJACTABICHHMS M aHaIM3a CTATUCTUYCCKHX JTaHHBIX;
YMEHUS pelIaTh 331a4y ¢ IOMOIIIO TIepedopa BCEX BO3MOXKHBIX BAPHAHTOB;

6) YMCHUA NPUMCHATb U3YUCHHBIC IMOHATHA, PE3YJIbTAThl U MCTOABI IIPU PCIICHUHU 3aaa4
U3 Pa3UYHBIX pa3[elIoOB Kypca, B TOM YHCIE 3aJa4, HE CBOIALIMXCS K
HCMMOCPCACTBCHHOMY NPUMCHCHHWIO N3BCCTHLIX aJITOPUTMOB.

Yuamuiics 5 kiaacca Hayuyurcs (0a30Bblil YPOBEHb):

OnepupoBaTh Ha 0a30BOM ypOBHE IOHATHSMM: HAaTypalbHOE YMCIO, OOBIKHOBEHHAsS
IpoOb, necaTUYHAas 1poOb, CMELIAHHOE YHCIIO;

HCIIOJIB30BaTh CBOMCTBA YMCENI M IPaBWia ACUCTBUM C HATYPAJIBHBIMU YHCIAMU IIPU
BBINIOJTHEHUH BBIYMCIICHU;

OLICHMBATh PE3YJIbTAThl BHIYUCICHUI NIPU PELICHUH TPAKTUYECKUX 3a/]a4;

BBITNOJIHATh CPABHEHUE YUCEN B PEAIBHBIX CUTYalUsX;

COCTAaBJIATh YMCIIOBBIE BBIPDAKEHUS IPU PEIICHUU IIPAKTUYECKHMX 3a1ad M 3ajad W3
JPYTuX y4eOHBIX MPEAMETOB.

[IpencraBisaTh 1aHHBIE B BUJIE TaOIHII, JUarpamm,

YUTaTh UH(OPMAIIHIO, TPECTABICHHYIO B BUJIE TaOJIUIIbI, IUArPaMMBI.

Pemate Heclo)XXHbIE CIOKETHBIE 33/a4M Pa3HBIX THUIIOB Ha Bce apudMeTHuecKue
JIEHCTBUS,

CTPOUTh MOJIE€Tb YCJIOBHS 3aJauM (B BUAE TaOJIUIbI, CXEMbl, PUCYHKa), B KOTOpPOIl
JaHbl 3HAUEHUs JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C I€JIbI0 MOMCKA PELICHMS
3a/1a4y;

OCYIIECTBIISITh CIIOCOO MOMCKA PELIEHUs 3a/laui, B KOTOPOM PAaCCYKIEHUE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WJIM OT TpeOOBaHUS K YCIOBHIO;

COCTaBJIATH IUIAH PELEHUS 3a7a4u;

BBIJIETIATH Tallbl PEIICHUS 3a/1a4H;

MHTEPIPETUPOBATH BBIYUCIUTEIbHBIE PE3YIbTATHI B 3a/1a4€, CCIEN0BATh MOJIYyUECHHOE
pelLleHHE 3aauH;

3HaTh pa3jnyhe CKOpocTell 00beKTa B CTOSUEH BOJE, MPOTUB TEUSHHS U 110 TEUECHUIO
peKu;

pelaTh 3a7ja4i Ha HaXO0XKJI€HUE YaCTH YMCIIa U YHCTIa 110 €r0 YacTH;

pelaTh 3aJa4y pa3HbIX TUIOB (Ha paboTy, HA MOKYIKH, HAa IBU)KEHUE), CBSI3bIBAIOIINX
TPU BEJIMYUHBI, BBIIEISTH 3TH BEJIMYMHBI U OTHOLLEHUS MEXYy HUMU;

pelaTh HECIIOKHBIE JIOTHYECKUE 337a4l METOJJOM PacCyXICHUH.

BBIIBUTaTh TUIIOTE3bl O BO3MOXKHBIX IIPEIEIbHBIX 3HAUEHUSIX UCKOMBIX BEIMYUH B 3a-
nade (1enaTh NPUKHUIIKY)

OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMU: (PUTYpa, TOUKA, OTPE30K, IpsAMasi, JIyd,
JIOMaHasl, yroJl, MHOTOYTOJIbHUK, TPEYrOJbHUK M YETHIPEXYTOJBHUK, INPSAMOYTOJIbHUK U
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KBaJpaT, MPSAMOYTOJIbHBIN Napamenenumnes, kyo. M300paxars nzyyaemble GUTypbl OT PYKH
U C IOMOILBIO JIMHEHKU U LUPKYII.

pemarh MpakKTUYeCKUe 3aJa4u C MPUMEHEHHEM POCTEHIINX CBOMCTB (uUryp.

BBIIOJIHATh M3MEpPEHHE [UIMH, pAacCTOSHUM, BEIMYMH YIJOB, C IOMOIIbIO
MHCTPYMEHTOB JJIs1 U3MEPEHU JAJIMH U YIJIOB;

BBIYUCIIATH IUIOLIA/IU TPSMOYTOJIBHUKOB.

BBIYUCIISITh PACCTOSHHUSI HA MECTHOCTH B CTaHJAPTHBIX CUTYaLUsX, IUIOMATN TPSMO-
YTOJILHUKOB;

BBINOJIHATH NPOCTEHIINE MOCTPOCHUSI U U3MEPEHUsT Ha MECTHOCTH, HE0OXOAUMBIE B
peanbHON KU3HU.

OIMCHIBATH OT/EJIbHBIC BHIJAIOIINECS PE3yIbTAThI, MOJTYUYEHHBIC B XO€ Pa3BUTHUS Ma-
TEMAaTUKU KaK HAyKH;

3HaTh MIPUMEPbI MATEMAaTUUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOMH
Y BCEMUPHOHN UCTOPUEH.

Yuawuiica 5 knacca noayuum ¢ozmosxncnocme (nogvluieHnwlii ypoeens):

OnepupoBaTh MOHATUSIMU: HATYpaJlbHOE YHCIIO, MHOYKECTBO HAaTypaJlbHBIX YHCEN,
OOBIKHOBEHHAst JIpo0b, JecsATHYHas JApoOb, CMEUIAHHOE YHCIIO, TeOMEeTpHUYecKas
UHTEpIpeTalys HaTypalbHbIX;

[OHUMATb U OOBSACHATH CMBICII TO3ULIMOHHOM 3alMCH HaTypaJbHOI'O YHCIIA;

YIOPSA0YMBATh YMCIIA, 3alIMCAHHBIE B BUJI€ OOBIKHOBEHHBIX U JECATUYHBIX Ipo0ei;

IPUMEHSTh MpaBUia MPUOJMKEHHBIX BBIUMCICHUN INpPU PEIICHUU MPAKTUYECKUX
3a/1a4 U peIlieHuH 3aJa4d APYTUX y4eOHbIX MIPEIMETOB;

BBINOJIHATh CPAaBHEHHE pE3yJbTATOB BBIYMCICHUM INPH PEHIEHUH MPAKTUYECKUX
3ajiay, B TOM 4Hcie NPUOIMKEHHBIX BEIYMCICHUI;

COCTaBJISITh YMCJIOBBIE BBIPAXKEHUS M OLEHUBATh UX 3HAUEHUS IPU peElICHUU
NPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

OnepupoBaTh NOHATHUSMU: PABEHCTBO, YMCIOBOE DPABEHCTBO, YpaBHEHHE, KOPEHb
YpaBHEHUS, PELLICHUE YPaBHEHMsI, YUCIIOBOE HEPABEHCTRO.

OnepupoBaTh NOHATUSAMM: CTOJ0YATbIE U KPYrOBbIE JHArpaMMbl, TaOJIUIb] JaHHBIX,
cpeaHee apu(pMETUYECKOE,

U3BJIEKATh, TH(GOPMAIUIO, IPECTABICHHYIO B TaOIUIaX, HA IUarpaMMax;

COCTaBJIATh TaOJIUIIBbI, CTPOUTH JUArpaMMbl HA OCHOBE JIaHHBIX.

U3BJIEKATh, HHTEPIPETUPOBATH U MPEOOPa30BbIBATh MH(POPMALINIO, PEACTABIECHHYIO
B Ta0nMIIaXx M Ha JAMarpaMMmax, OTpPa)karollyl0 CBOMCTBA M XapaKTEPUCTHKU peallbHbIX
IIPOLIECCOB U SIBJICHUI;

Pemats nmpocThie U CI0XKHBIE 33JJa4l Pa3HbIX THIIOB, a TAK)KE 3aJ1a4M MOBBIILIEHHON
TPYIAHOCTH;

HCIOJIb30BaTh pa3Hble KpaTKHE 3allMCH KaK MOJIENHM TEKCTOB CJIOXHBIX 3ajad Jyis
MOCTPOEHHUS TOMCKOBOW CXEMBI U PEIlIeHNUs 3a/]1a4;

3HaTh ¥ IPUMEHATH 00a criocoda moucka petieHus 3ajaad (0T TpeOoBaHUs K YCIOBUIO
U OT YCJIOBHSI K TpeOOBaHHUIO);

MOJIETTMPOBATh PACCY>KICHUS NP MOMCKE PEIIeHuUs 3aad ¢ TIOMOIIbIO rpad-cXeMbl;

BBIJIETISITH 3TAIlbl PEIICHUS 3aJ1a4M U COJIepKaHne KaXI0ro dTara;

UHTEPIIPETUPOBATh  BBIUMCIMTENIbHBIE pe3ylbTaThl B  3ajade, MCCIEO0BATh
MOJIyYEHHOE pellieHuEe 3aauu;

aHAJTM3UPOBATh BCEBO3MOXKHBIE CUTYALMU B3aUMHOT'O PACIOJI0KEHHUS ABYX OOBEKTOB
U H3MEHEHHE HX XapaKTepUCTUK IPH COBMECTHOM JIBUKEHHUU (CKOPOCTb, BpeMms,
paccTosiHuE) MpHU PELIeHUH 3a/lad Ha JBUKEHHE JABYX OOBEKTOB Kak B OJHOM, TaKk U B
IPOTHBOIOJIOXKHBIX HAPaBICHUSX;



UCCJIE0BATh BCEBO3MOXKHBIE CUTYallMH MPU PELICHUU 33]a4 Ha JBU)KEHUE I10 PEKeE,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

0CO3HABaTh U OOBACHATh MICHTUYHOCTH 33]a4 PA3HbIX THIIOB, CBS3BIBAIOIIUX TPH
BEJIMYMHEI (Ha paboTy, HA MOKYIKH, HA JBM)KEHUE); BBIICIATD 3T BEIUYMHBI U OTHOIICHUS
MEXy HUMU, IPUMEHSTh UX MPU PEIICHUU 33/1a4, KOHCTPYHpPOBaTh COOCTBEHHBIEC 3ajaun
YKa3aHHBIX TUIIOB.

BBIACIIATh IPU PELICHWH 33/lad XapaKTepUCTUKH paccMaTpUBAaEMON B 3ajade
CUTYalluu, OTJIUYHBIE OT PEaIbHBIX (T€, OT KOTOPHIX a0CTParupoBaIKCh), KOHCTPYHPOBAThH
HOBBIE CUTyallUH C YYETOM 3THUX XApAaKTEPUCTHUK, B YaCTHOCTH, NPU PEIICHUU 3a/1ay Ha
KOHILICHTpAllU1, YYUTHIBATh INIOTHOCThH BEILIECTBA;

pelaTh U KOHCTPYHUPOBAThH 3a7jaul Ha OCHOBE PAaCCMOTPEHUS PEANIbHBIX CUTYyallUi, B
KOTOPBIX HE TPEOYETCsI TOUHBIN BBIUMCIUTEIbHBINA PE3YJIbTAT;

pemarh 3aa4M Ha IBHXKEHHE 110 PEKE, pacCMaTpUBasi pa3HbIE CUCTEMbI OTCUETA.

6 Kiacc

Yuammiicst 6 knacca HayunTcesi (0a30BbIil yPOBEHB):

OnepupoBarh Ha 6a30BOM YpOBHE MOHATUSAMU: LIEJI0€ YNCIO, PALlHOHAIBHOE YUCIIO;

HCIIOJIB30BaTh CBOMCTBA YMCEN U IPABWIA ACUCTBUI C PALlMOHAIBHBIMU YHCIAMHU IIPU
BBITNIOJIHEHUH BBIYHMCIICHU;

MCIIOJIH30BaTh MPU3HAKHU JACIUMOCTU Ha 2, 5, 3, 9, 10 npu BHITTOJIHEHUH BBIUYMCICHUN U
PELIEHNH HECIOXKHBIX 3a/1a4;

BBITNOJIHATH OKPYIVIEHHE PALlMOHAJIBHBIX YUCEl B COOTBETCTBUM C ITPaBUIIAMU;

CPaBHMBATh PAllMOHAJIbHBIC YHCIIA.

OLICHMBATh PE3YJIbTaThl BHIYUCICHUHN PU PELICHUH NTPAKTUYECKUX 3314,

BBITNOJIHATh CPABHEHUE YUCEN B PEAIBHBIX CUTYaLUsX;

COCTAaBJIATh YMCIIOBBIE BBIPDAKEHUS IPU PEIICHUU IIPAKTUYECKHMX 3a1ad M 3ajad W3
JIPYTUX y4EOHBIX MPEIMETOB;

[TpencraBasaTh JaHHbIE B BUJE TAOIUIL, JUAarpamm,

YUTaTh UH(OPMAIIHIO, IPEJACTABICHHYIO B BUJIE TaOJIUIIbI, AUATPAMMBI.

Pemate Hecno)XXHbIE CIOKETHBIE 33a/a4M PAa3HBIX THUIIOB Ha Bce apudMeTHuecKue
JIEHCTBHUS,

CTPOUTh MOJIE€Tb YCJIOBHS 3aJaud (B BUAE TaOJIUIbI, CXEMbl, PUCYHKa), B KOTOpPOIl
JaHbl 3HAUEHUs IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEIMYMH, C IEJIbIO TOWCKA pELICHUS
3a/1a4u;

OCYIIECTBIISITh CIIOCOO MOMCKA PELIEHUs 3a/lauM, B KOTOPOM PAaCCYKJIEHUE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WJIM OT TpeOOBaHUS K YCIOBHIO;

COCTABJIATH IUIAH PELEHUS 3a7auu;

BBIJIETISITH 3TAIlbl PEIICHUs 331a4H;

MHTEPIPETUPOBATH BBIYUCIUTEIbHBIE PE3YIbTATHI B 33J]a4€, NCCIIEI0BATh MOJIYyYEHHOE
pelleHue 3a1auu;

3HATh pa3jnyhe CKOpocTell 00beKTa B CTOSUEH BOJE, MPOTUB TEUSHHS U 110 TEUECHUIO
peKu;

pelaTh 3a7a4i Ha HaXOXKJIEHUE YacTH YMCIIa U YHCTIa 110 €r0 YacTH;

pelaTh 3aa4y pa3HbIX TUMOB (Ha paboTy, HA MOKYIKH, Ha IBU)KEHHUE), CBS3bIBAIOLINX
TPU BEJIMYUHBI, BBIIEISTH 3TH BEJIMYMHBI U OTHOLLEHUS MEXYy HUMU;

HaXOJWUTh MPOLEHT OT YMCJA, YUCJIO IO NPOLEHTY OT HET0, HaXOIUTh MPOLEHTHOE
OTHOLIEHHUE ABYX YHUCEN, HAXOAUTh IPOLEHTHOE CHI)KEHHWE WM IPOLEHTHOE MOBBIIICHNE
BEJIMYUHBI,

pelaTh HECIOXKHBIE JIOTHYECKUE 3a7a4l METOJIOM PacCyKICHUN.

10



BBIJIBUTATh TUIIOTE3bI O BO3MOXKHBIX MPEACIIbHBIX 3HAUCHUSX MCKOMBIX BEJMYUH B 3a-
nade (nenaTh IPUKUIKY)

OnepupoBath Ha 0a30BOM YPOBHE MOHATHSAMH: TPEYTOJBHHUK, MPSIMOYTOIBHUK U
KBaJIpaT, OKPY>XHOCTh M KPYT, MPSAMOYTOJIBHBIN Mapauienenures], Kyo, map. M3o0paxars
u3y4aeMble QUTypbI OT PYKU U C IOMOIIBIO JTMHEHKU U LIUPKYJISL.

pelaTh NPaKTHYECKHUE 33J]a4i ¢ IPUMEHEHHUEM TIPOCTEHUIIINX CBOUCTB QUTYD.

BBIMIOJIHSTH ~M3MEPEHHE JUIMH, PACCTOSHUM, BEJIMYUH YIJOB, C IOMOIIBIO
WHCTPYMEHTOB JIJISl U3BMEPEHUN JIIMH U YTJIOB;

BBIUKCIIATH IUIOIAIN MPSIMOYTOJIbHUKOB.

BBIUKCIISTH PACCTOSIHUSI HA MECTHOCTH B CTaHJAPTHBIX CUTYalMsIX, IUIOMIAIU MPSIMO-
YT OJIbHUKOB;

BBITIOJIHSITH MPOCTEHIINE MOCTPOCHUS U W3MEPEHHUs] Ha MECTHOCTH, HEOOXOJUMbIE B
peanbHON KU3HU.

ONUCHIBATh OTJEIbHBIC BBIAAIOUIUECS PE3YJIbTAThl, MIOJYyYEHHBIE B XO/I€ PA3BUTHUS Ma-
TEMAaTUKHU KaK HAyKH;

3HATh MPUMEPbl MATEMAaTUYECKUX OTKPBITHI M UX aBTOPOB, B CBS3H C OTEYECTBEHHOI
1 BCEMUPHOW UCTOPHUEN.

Yuawuiica 6 knacca nonyuum 603morcnocme (nogviuieHHbLIL yPOBEHD):

OnepupoBaTh MOHATHSAMH: MHOXECTBO, XapaKTEPUCTUKU MHOMKECTBA, O3JEMEHT
MHO>KECTBA, IYyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, IOIAMHOMXECTBO,
MPUHAJICKHOCTD,

OTpeAeIATh MPUHAATIEKHOCTD JIEMEHTAa MHOKECTBY, O0ObETUHEHUIO U MEPECEUCHUI0
MHO’KECTB; 3a7aBaTh MHOXKECTBO C IOMOIIBIO MEPEYUCICHUS DJIEMEHTOB, CIOBECHOTO
OTIMCaHUSI.

pacro3HaBaTh JOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,
CTPOUTH LIETIOYKU YMO3AKIIOUEHUI Ha OCHOBE UCIIOIB30BaHUS IIPABHII JIOTUKH.

OnepupoBaTh TOHATHSMHU: MHOXECTBO HATypaJbHBIX 4YHCEN, IEJI0e YHCIIO,
MHOYECTBO IIEJIbIX YHCeJI, OOBIKHOBEHHAs JIpoOb, ACCATHUYHAS APOOb, CMEIIAHHOE YHCIIO,
palMoOHAIbHOE YUCIIO, MHOKECTBO PALlMOHAIBHBIX YUCEN, TEOMETPUUYECKAs] HHTEPIPETals
HATypaJbHBIX, IEIbIX, PAIIHOHAIbHBIX;

BBINIOJIHSITh BBIUMCIIEHHUS, B TOM YHCIIE C UCIOJb30BAaHUEM MPUEMOB PALIMOHATIBHBIX
BBIUKCJICHHU, 000CHOBBIBATH AITOPUTMBI BBITIOJTHEHUSI IEHCTBUM;

WCIIOJIK30BaTh MpPU3HAKK Jenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u
MIPOU3BENICHUS YHUCEN TPU BHITIOJIHEHUH BBIYUCICHUN M PEIICHUW 3a]lad, 00OOCHOBBIBATH
MPU3HAKY JIEIUMOCTH;

BBITIOJIHSITH OKPYTJICHUE PAIlMOHAIBHBIX YHCEIT C 33JJaHHON TOYHOCTBIO;

Haxoauth HOJl u HOK umcen u ucnosib3oBaTh UX MpU pEIICHUU 33]1a;.

OTIEpUPOBATH TOHATHEM MOJYJIb YHCIIA, T€OMETPUYECKass WHTEPIpETAIUs MOJYJIS
quClIa.

NPUMEHSTh TpaBUia MPUOTMKCHHBIX BBIUMCICHUN TPU PEIICHUU MPAKTUYECKUX
3a/1a4y ¥ PeIIeHNH 33/1a4 APYTHX YIeOHBIX MPEIMETOB;

BBITIOJIHSITH CPaBHEHUE PE3YyJbTATOB BBIUMCICHUN MPU PEIICHUH NPAKTUYECKUX
3a/1a4, B TOM YHUCJIe TPUOIMKEHHBIX BEIYUCIICHHH;

COCTABJISITh UHUCJIOBBIC BBIPAKECHHUS W OIEHWBATh WX 3HAYCHUS TIPU PEIICHUH
MPaKTUYECKHX 3a/1a4 M 33714 U3 APYTUX yIeOHBIX MPEIMETOB.

OnepupoBaTh MOHSATUSMU: PABEHCTBO, YHMCIOBOE PABEHCTBO, YpaBHEHUE, KOPEHb
YpaBHEHUS, PEIICHHE YPaBHEHHUS, YUCIOBOE HEPABEHCTRO.

OrnepupoBaTh MOHATHSIMHU: CTOJIOYATHIC U KPYTOBBIE TUArPAMMBbI, TAOJUIIBI TaHHBIX,
cpenHee apu(MeTHIecKoe,

U3BIIEKaTh, HHGOPMAIUIO, TIPECTABICHHYIO B TaOIUIaX, HA TUarpaMMax;
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COCTaBJIATH TAOJHUILIBI, CTPOUTH AUATPAMMbI Ha OCHOBE JaHHBIX.

U3BJIEKaTh, UHTEPIPETUPOBATH U IIPe0Opa30BbIBATh HMH(POPMALUIO, IPEICTABICHHYIO
B TabiauIlax M Ha JuarpaMmax, OTPaKalol[yl0 CBONCTBA M XapaKTEPUCTUKU peallbHbIX
MIPOLECCOB U SIBJICHUM.

Pemate npocThie M CI0XKHBIE 3a/1a4l Pa3HbIX TUIIOB, & TAKXKE 3a/1a4M MOBBIIIEHHON
TPYAHOCTH;

UCIIOJIb30BaTh Pa3Hble KPAaTKHUE 3allUCHU KAaK MOJIENM TEKCTOB CJIOXHBIX 3ajad Jyis
IIOCTPOEHHUS [TIOMCKOBOW CXEMBI U PEILICHUS 33/1a4;

3HATh U IPUMEHATH 00a crioco0a MoucKa pemieHus 3aaad (0T TpeOOBaHUs K YCIOBUIO
U OT YCJIOBHS K TPEOOBAHUIO);

MOJICIIMPOBATh PACCYKICHHS MTPH MOUCKE PELICHHUS 337a4 C TOMOIIBIO Ipad-CXEMBI;

BBIJIEJISATH 3TAllbl PEIICHUS 3aJ1a4M U COJIEPKaHNE KaXA0I0 ITara;

UHTEPIPETUPOBATh  BBIUUCIUTENBHBIE pPE3yNbTaThl B  3ajgade, MCCIeN0BaTh
HOJIy4EHHOE pPeLIeHHE 3a/jauy;

AQHAJIM3UPOBATh BCEBO3MOKHBIE CUTYALlMH B3aUMHOIO PACIIONIOKEHUS IBYX OOBEKTOB
U M3MEHEHHE HX XapaKTEepUCTUK IPU COBMECTHOM JIBUJKEHUHU (CKOPOCTb, BpEM,
paccTosiHUe) NpU pelleHUM 33734y Ha JABM)KEHHE JIByX OOBEKTOB KaK B OJIHOM, Tak WU B
IIPOTUBONOJIOKHBIX HalPaBICHUSIX;

UCCIIEI0BaTh BCEBO3MOXHBIE CUTYAIlMH P PELICHUH 3a/la4 Ha JBH)KEHUE I10 pPEKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

pemarh pa3HoOOpa3HbIE 3aaUu «HA 4aCcTH»,

pemath 1 000CHOBBIBATH CBOE PEILIEHUE 33/]1a4 (BbLAEIATH MAaTEMaTUUECKYIO OCHOBY)
Ha HaXO0>KJIEHUE YaCTH YMCIIAa U YMCIIa 110 €r0 YaCcTU Ha OCHOBE KOHKPETHOT'O CMBbICIIa Apo0u;

0CO3HaBaTh U OOBSICHATh MJIEHTUYHOCTb 3a]a4 Pa3HbIX THUIIOB, CBA3BIBAIOLIUX TPH
BEJIMYMHBI (Ha pa0doTy, Ha MOKYIIKH, HA IBUKEHUE); BBIIEISTh 3TH BEJIMYUHBI U OTHOILIEHUS
MEXJy HUMH, IPUMEHITh UX IPU PEIIeHUM 3a/1a4, KOHCTPYUPOBaTh COOCTBEHHbIE 3a1a4M
YKa3aHHBIX TUIIOB.

BBIJICJIATh TPH PELICHWH 3a/lad XapaKTepUCTUKU paccMaTpuBaeMoOM B 3ajaaye
CUTYalluH, OTIMYHBIE OT PeaJbHBIX (T, OT KOTOPHIX abCTParMpoBaINCh), KOHCTPYHPOBATh
HOBBIE CHUTYallUH C YYETOM 3THUX XapaKTEPUCTHUK, B YACTHOCTH, NMPHU PEIICHUHU 3a/1ad Ha
KOHIIEHTPALlUH, YYUTHIBATh INIOTHOCTh BEILIECTBA;

pemath ¥ KOHCTPYHpPOBaTh 33Jjauld Ha OCHOBE PACCMOTPEHUS pealIbHbIX CUTYyallHUii, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIUMCIUTEIbHBINA PE3YJIbTaT;

pelaTh 3aJa4y Ha JABM)KEHUE 110 PEKE, pacCCMaTpUBasl pa3Hble CUCTEMBI OTCUETA.

3. Copep:xanue y4e0HOI0 npeamera

Coaep:xxanue Kypca MaTeMaTHKH B 5—6 KJaccax
HartypajbHble yHcaa U HYJb
HarypajbHbIil psii YHCel U ero CBOiCTBA
HatypanbHOoe 4MCiI0, MHOXECTBO HATypalbHBIX YHCET M €ro CBOMCTBA, M300pa)keHue

HATypaJbHbIX YUCCJII TOUYKAMU Ha YHCI0BOM HpHMOﬁ. Hcnons30BaHKue CBOMCTB HaTypaJbHBIX YU~

CeJI IPH PEIICHUH 3a71ad.

3anuch ¥ YTEHHE HATYPAJBHBIX YHCEJI
Paznuune mexay mudpoit u unciaoM. Ilo3unronHas 3amuce HaTypajJbHOTO YHUCIHA, MO-

MECTHOC 3HAUCHUC HI/I(prI, paspaabl U KiIaCChl, COOTHOIICHHUEC MEKAY ABYMSA COCCIHUMHU pas-

pPAAHBIMU €AMHUIIAMU, YTCHUEC U 3aIlIMCh HATYPAJIbHBIX YHUCCII.

OxpyrJ/ieHne HATYPAJIbHBIX YHCeJI
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HeoOxonumocts okpyriienus. [IpaBuno okpyriieHus HaTypabHBIX YHCEIL.

CpaBHeHHe HATYPAJIBLHBIX YHCeJI, CPaBHeHHE ¢ yucaoMm ()

[ToHsiTHE O CPAaBHEHHUH YHCEIl, CPABHEHUE HATYPAIBHBIX YUCEN JIPYT C IPYTOM U C HYIEM,
MaTeMaThyecKas 3aluch CPaBHEHU, CIOCOOBI CPABHEHHUS YHCET.

JeiicTBUSI ¢ HATYPAJIBHBIMH YHCJIAMH

CrnoxxeHue M BbIYMTAHUE, KOMIIOHEHTHI CIOXEHHS M BBIYUTAHHS, CBSI3b MEXAY HUMH,
HAXO0XJIEHWE CYMMbI U Pa3HOCTH, U3MEHEHUE CYMMBI U PA3HOCTU MPU U3MEHEHUH KOMIIOHEHTOB
CJIOKEHHSI U BHIYUTAHUSI.

YMHOXXEHUE U JelieHne, KOMIIOHEHThl YMHOXXEHHSI M JENICHUs, CBS3b MEXIy HHUMH,
YMHOXKEHHE U CJIOKEHHUE B CTOJIOUK, JCJICHUE YroJIKOM, ITPOBEpKa pe3ysbTaTa ¢ MOMOIIBIO IPHU-
KHJIKU 1 00paTHOTO JeHCTBUS.

[TepemecTUTENBHBIM U COYETATENILHBIN 3aKOHBI CIOKEHUS U YMHOXEHHS, pACIpeaciin-
TEJbHBIN 3aKOH YMHOXKEHHSI OTHOCUTEIILHO CJIOKEHHS, 000CHOB8AHUE AN2OPUMMOSE GbINOJIHEHUS.
apugpmemuueckux Oetcmeuil.

CreneHb ¢ HATYPaJbLHBIM MOKAa3aTeeM

3anuch 4ncia B BUJIE€ CYMMBI Pa3psiIHBIX ClIaraéMbIX, MOPSAOK BBIMOJTHEHUS JACUCTBUN B
BBIPQXECHHIX, COJCP)KAIIMX CTENEHb, BBIYUCICHHWE 3HAYCHUN BBIPAKECHUI, COJEp)KAIIUX CTe-
MICHb.

YucnoBble BhIPaKEHHU S

UwrcoBoe BEIpaXEHHUE U €r0 3HAYCHHE, TTOPSIOK BBITOJIHCHUS JCHCTBHIA.

Jlesenne ¢ ocTaTKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HATYPAIbHBIX YHCET, C8OLCMEA OeleHUsl ¢ OCmam-
kom. IIpakTryeckue 3a7auu Ha JIEJICHUE C OCTATKOM.

CpoiicTBa M IPU3HAKH J1€JIMMOCTH

CBOMCTBO JeNMMMOCTH CyMMBI (pa3HocTH) Ha uncio. [IpuzHaku genumoctu Ha 2, 3, 5, 9,
10. Ilpusuaxu oenumocmu na 4, 6, 8, 11. Joxazamenvcmeo npusnaxog oerumocmu. Pemienue
MPAKTUYECKHX 33724 C MPUMEHEHUEM IPU3HAKOB JICIIMMOCTH.

Passio:keHue 4nc/ia Ha MPOCTbIe MHOMKUTEIHU

[IpocTteie u cocTaBHBIC UnCa, peuiemo Ipamocghena.

Paznosxenre HaTypalbHOTO YKCIa HA MHOXUTENH, PA3JIOKEHNE HA MPOCThIE MHOKUTEIH.
Konuuecmso Oenumeneii yucna, ancopumm paziodcenus 4ucia Ha Npocmvle MHONCUMENU, OC-
HOBHAs meopema apu@dmemuxu.

AuaredpanyecKkne BbIPaKeHHUA

Hcnons3oBanue OykB [1s1 0003HAYCHUSI YHUCEN, BEIYUCICHNE 3HAUCHUS anre0pandecKoro
BBIPQXXCHHS, TIPUMEHEHUE aJIreOpanvecKiX BBIPAKECHUHN IS 3aIMCH CBOWMCTB apU(PMETHUCCKUX
neicTBuil, mpeoOpa3oBaHue anredpandeckux BhIPAKEHUH.

JeanTenu U KpaTHble

Jlenutenb M €ro CBOMCTBA, OOIIMI JMEIUTENb ABYX OoJee uucesn, HanOOJbIIUNA OOIIHit
JENUTEeNh, B3AUMHO MPOCTHIE YUCIA, HAX0XACHUE HaubobIiero obmero aenutens. KpatHoe u
€ro CBOICTBa, 00IIee KpaTHOE JOBYX W Oojee uucel, HauMeHbIlee o0Iiee KpaTHOEe, CIOCOObI
HAXO0XICHUS HAUMEHBIIIETO 00IIEro KPaTHOrO.

JApodu

OO0bIKHOBEHHBbIE IPOOH

Jonisa, yacTh, IpoOHOE YHCIIO, ApoOh. [IpoOHOE YnCciio KaK pe3ynbTatT AeneHus. [IpaBuib-
HbIE ¥ HETPABWIbHBIC APOOH, CMEIIaHHAs IPOOh (CMEIMaHHOE YHCIIO).
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3anuce HaTypaJbHOTO YUCIa B BUAE JpoOU C 3aaHHBIM 3HaMeHaTeseM, IpeoOpa3oBaHue
CMEIIaHHOH IpoOH B HEMPABWIBHYIO JpoOb U HA000POT.

[TpuBenenue apodeii k odmemy 3HameHaTeno. CpaBHEHUE OOBIKHOBEHHBIX JIPOOEH.

CrnoxeHre U BbIYMTaHHE OOBIKHOBEHHBIX JpOoOei. YMHOXKEHHE U JeleHHe OOBIKHOBEH-
HBIX JIpoOei.

Apudmernueckue 1eHCTBUS CO CMEILIAHHBIMU JIPOOSIMH.

Apudmernueckue 1eHCTBUS ¢ APOOHBIMHU YUCIAMH.

Cnocobwsl payuonanuzayuy 6bI4UCIEHUN U UX NPUMEHEHUE NPU BbINOJIHEHUU OeUCTEULL.

JecaTnuHbIe ApoOH

Lenast u npobHas yacTu necsaTuyHON apodu. IlpeoOpasoBanue necATUYHBIX ApoOeil B
oObIkHOBeHHBIE. CpaBHEHUE NECATUYHBIX ApoOeid. CiiokeHHe U BBIYMTAHUE AECCATHYHBIX PO-
Oeii. OKpyriieHHEe ECATUYHBIX Apo0eil. YMHOXKEHHE U JelIeHHE NeCATHYHBIX Apo0eit. [Ipeobpa-
308aHUe 0OLIKHOBEHHBIX Opobell 6 Oecsimuunble Opoou. Koneunvie u beckoneunvie decsimuunble
opoou.

OTHowIEeHNe IBYX YHCe

Macmtab Ha miane u kapre. [Iponoprun. CBoiicTBa nponopuuii, NpUMEeHEeHHe TPOIop-
LMI ¥ OTHOLUEHUI IIPU PELICHUH 3a/1a4.

CpenHee apupmernyeckoe quceJa

Cpennee apudmeTraeckoe AByX dncen. M3o0paxkeHne cpeiHero apuMeTHIECKOTo ABYX
Yrces Ha YUCIOBOM NpsAMOi. Perienne mpakTi4eckux 3a/1a4 ¢ MPIMEHEHHEM CPETHETo apudme-
TH4eckoro. Cpeonee apugmemuueckoe HeCKOIbKUX YUCEI.

ITpoueHTHI

Ilonsatue nponeHTa. Beryucienue NpoLUEeHTOB OT YUCJIA U YUCJIA 110 U3BECTHOMY IIPOLICH-
Ty, BBIDAJKEHUE OTHOILICHHUS B MPOLICHTaxX. PellieHne HeCI0KHBIX MPaKTUYECKUX 3314 C IPOLICH-
TaMH.

JAunarpamMmmbl

Cronbuarbie U KpyroBble auarpammbl. V3Bnedyenue mHpopmanuu U3 auarpamm. H300-
pasicenue Ouazpamm no YUci08biM OAHHbLIM.

PanuoHaabHBIE YHCIA

IHoJi0kuTEeIbHBIE U OTPUIIATEIbHBIE YHCIA

N300pakeHue yucen Ha YUCIOBON (KoopauHaTHON) npsMoii. CpaBHeHue uncen. Moayib
qucila, FTEOMETPUUYECKass MHTEpIIpEeTalus MOy yncia. JJeHCTBUS ¢ TOJOKUTENBHBIMU U OTPU-
LIATEJIBHBIMH YMCIIaMHA. MHOXECTBO LENBIX YUCEIL.

ITonsiTe 0 panuoHaJIBLHOM uMciie. [lepsuunoe npedcmagienue 0 MHOMCECHEe PaAYUO-
HAbHBIX Yucen. JIedCTBHs ¢ pauOHAIbHBIMY YHCIaAMHU.

Pemienne TeKCTOBBIX 3224

Eaununsl usmMepeHuii: JUIMHBI, IJI0MAAH, 00bEMaA, MacChl, BpEMEHH, CKOPOCTH. 3aBH-
CUMOCTH MEXAY €AUHHUIIAMU U3MEPEHHUS KaKI0M BEIMYMHBI. 3aBUCUMOCTH MEX]ly BEJIMUYMHAMMU:
CKOpOCTB, BpPEMSI, pacCTOSTHHUE; ITPOU3BOAUTEIBHOCTh, BpeMs, paboTa; 11eHa, KOJIMYECTBO, CTOU-
MOCTb.

3agauu Ha Bce apuMeTHYECKHE AeliCTBUS

Perienue TeKCTOBBIX 3aJau apumeTnueckuM criocooom. Mcnonb3oBanue Tabimil, cxem,
yepTexel, Jpyrux CpeacTB NPeCTaBICHUS JaHHBIX MIPH PEIICHUN 3a]Ia4H.

3agauu Ha IBHKeHUEe, Pa00OTY U MOKYIIKH
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Penienne HeCIOKHBIX 3ala4d Ha JBMKCHHE B IIPOTHBOIIOJIOKHBIX HAIPABICHMSX, B OJ-
HOM HalpaBJICHUH, ABM)KEHUE 110 PEKE 110 TEUEHUIO U MPOTUB Te€4YeHHUs. Pelienue 3a1a4y Ha coB-
MecTHYI0 paboty. [IpumeHnenue apodeii mpu peleHnu 3a1au.

3aga4yu Ha YaCTH, 10JIM, IPOLEHTHI

Pemenue 3aau Ha HaXOXKJAEHHME YAaCTU YMCIIA U YUCIA 1O ero yactu. Pemenue 3axay Ha
IIPOLEHTHI U 1onu. [IpuMeHeHne nponopuui Npy peleHny 3a4ad.

Jlornyeckmue 3agauu

Perienue HeCnOXKHBIX JOIMUYECKUX 3aad. Peuwenue no2uyeckux 3a0au ¢ nomowwvio epa-
¢os, mabnuy.

OcHOBHBbIE MeTO/IbI pellleHUus] TEKCTOBBIX 3aa4: apudMeTHuecKuii, nepedop BapuaH-
TOB.

Haruasignasi reomerpust

@urypsl B oKpyxkarwmeM mupe. Harmsamasie npeacraBinennus o Gurypax Ha IUIOCKOCTH:
npsiMasi, OTpE30K, JIyd, yToJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT. YeThIpeXyroibHUK,
OPSAMOYTOJIbHUK, KBaJpaT. TpeyrojibHUK, 6udbl mpey2onivHukos. Ilpasunvrvle MHO20Y20NbHUKU.
N300paxeHre OCHOBHBIX F€OMETPHUUECKUX QUTYp. B3aumHoe pacnonodcerue 08yX Npamblx, 08yX
OKpYJICHOCMEl, NPAMOU U OKpyJ#cHOcmu. JInuHa oTpe3ka, JoMaHOW. EAMHUIBI u3MepeHus JUin-
Hbl. [TocTpoenue orpe3ka 3aganHoi anuHbl. Buasl yrinos. ['panycHas mepa yria. U3mepenue u
[IOCTPOEHHUE YIJIOB C TIOMOIIbIO TPAHCIIOPTHUPA.

[lepumerp mHOTOYrONBHMKA. [lOHATHE TUTOMAAM QUTYPHI; SAMHUIIBI U3MEPEHUS IIJIOIIa-
mu. [lnomans npsMoyroibHUKa, KBajapata. [IpubnmxkeHHoe u3MepeHue Iuiowaau ¢uryp Ha
KJIeT4aToit Oymare. Pasnosenukue gueypoi.

Harnsiaele npencTtaBieHUs O NPOCTPAHCTBEHHBIX (urypax: KyO, mapasiesenunef,
npusMa, nupamuja, map, chepa, KoHyc, HWIMHAP. M300paxeHne MpoCTPaHCTBEHHBIX (UTYD.
Ilpumepovr ceuenuti. Mrozoepannuku. Ilpasunvhvie mrocoepannuxu. 1lpumepsl pa3BepTOK MHO-
TOTPAHHUKOB, IWIMH]IpA U KOHYCA.

[Tonsitue o6bema; enuHUIBI 00beMa. OOBEM IPSIMOYTOJILHOTO MapauieNenumesna, Kyoa.

[Tonsitue o paBenctse ¢uryp. LlenTpansHas, oceBas u 3epkarvras cummerpun. M3o0pa-
JKE€HUE CUMMETPHUYHBIX QUryp.

Pemenue npakTuyeckux 3aaad ¢ IpUMEHEHUEM IPOCTEUIINX CBOUCTB QUryp.

Hcropus MaTeMaTHKHU

Tossenenue yugp, 6yxe8, uepoenughos 8 npoyecce cuéma u pacnpeoeieHus npooOyKmos Ha
Lpesnem bBruowcnem Bocmoxe. Ceazwb ¢ Heonumuueckoii pegonoyuei.

Pooicoenue wecmuoecamepuunou cucmemvr cuucnenus. llosgnenue decamudnol 3anucu
yucer.

Poowcoenue u passumue apugpmemuxu namypanouvix uucenr. HOK, HO/I, npocmoie yucna.
Pewemo Opamocghena.

llosasnenue nyna u ompuyamenvuuix yucen 6 mamemamuxe opesnocmu. Ponv [uogpanma.

Houemy (—1)(—1) =+1?

/pobu 6 Basunone, Ecunme, Pume. Omkpvimue decaimuunvix opobeu. Cmapunmnvie cu-
cmemvl mep. [ecamuunvie Opobu u mempuyeckas cucmema mep. JI. Maznuyxuil.
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4. TemaTuueckoe IJIAHUPOBAHHE yqeﬁﬂoro npeamMera «MareMaTHKa»

5 KJIACCC (175 yacoB)

Ne Koa | Tema ypoka OcHOBHBIE BU/IbI 1eATeIbHOCTH 00y4arommxcs (Ha ypoBHe YY/]I)
-BO
ya-
COB
1 HartypaJjbHble uncia u mKajabl -16 yacos
1-3 3 O6o3Hauenune HatypaibHbIX | OMHUCHIBATH CBOMCTBA HATYypalIbHOIO psifia. BepHO MCIONB30BaTh B peUu TEPMUHBI yugpa, 4ucio,
qucel. Ha3bIBaTh KJIacChl U pa3psiibl B 3alIMCU HATYpaJIbHOrO yucia. YuTaTh U 3aKChIBaTh HATypajibHbIE
YKCIIa, ONPENEsATh 3HAUHOCTh YUCia, CPABHUBATh U YIIOPSA0YMBATh UX, TPAMMATUYECKHU PABUIBHO
4-6 3 Ortpe3sok. [lnnHa orpeska. YUTATh BCTPEUAIOLIUECS MaTEMaTHUECKUE BbIpakeHUs. PacriosHaBaTh Ha yepTexax, pUCyHKax, B
TpeyronbHUK. OKPYXKAaroIIeM MUPE TeOMEeTPUIECKHe (PUTYpBI: TOUKY, OTPE30K, IPSIMYIO, JIy4, JOMOJIHUTEIbHBIC JTY-
YU, [IJIOCKOCTh, MHOTOYTOJIbHUK. [IpUBOINTE IpUMEPHI aHAJIOTOB T€OMETPUUECKUX (QUTYp B OKpYKa-
7-8 2 [Tnockocts. [Ipsamas. Jlyd. foieM mupe. M3o0paxars reomerpuueckre GUrypsl U MX KOH(GUTYpaluK OT PYKH U ¢ UCIIOJIB30Ba-
HUEM YepTEKHbIX HHCTPYMEHTOB. M300paxxkats reoMmerpuueckue GUrypsl Ha kiaeryatoi 6ymare. 13-
9-11 |3 [1Ikansl ¥ KOOPAMHATEL MEPSTH C TOMOLIbI0 HHCTPYMEHTOB U CPAaBHUBATH JUIMHBI OTPE3KOB. CTPOUTH OTPE3KU 33aJaHHOU
JUTMHBI C TIOMOIIBIO JTUHEWKH U HUPKYJs. BelpaxkaTh OHM €JMHUIIBI U3MEPEHUS JUIMHBI Yepe3 py-
12-15 | 4 MeHbIle UiIH 6OJIbIIIE. rue. [lonp30Barbes paznuuHbMU MKanamMu. Onpenens T KOOpAMHATy TOYKH Ha JIyde U OTMEYaTh
TOUYKY IO €€ KOOpAHHAaTe. BeipaxaTh OHU €TUHUIIBI U3MEPEHUS MAacChl uepe3 Apyrue. BomonHaTh
16 1 KoutponbHas pa6ota Ne 1 nepebop BceX BO3MOXKHBIX BAPHMAHTOB JUIs IlepecyeTa 00bEeKTOB UM KOMOMHAIMH, BBIIENIATh KOMOU-
«HarypanbHble uncia u HaIlU¥, OTBEYAIOIME 3aJJaHHBIM yCIOBUSIM. PemaTh TeKCTOBbIE 3aauu apuMeTHIecKuMu crnocoda-
TKATBDY. MH. AHQJIM3UPOBATh U OCMBICIMBATh TEKCT 3a/1a4M, epeOopMyIUPOBaTh YCIOBUE, U3BIEKAaTh HE00-
XOJIUMYI0 UH(OPMAIIHIO, MOAEINPOBATH YCIOBHE C MOMOLIBIO CXEM, PUCYHKOB, pEalbHbIX MPEeAMe-
TOB; CTPOUTD JIOTUYECKYIO LIETIOUKY PACCYKIECHUIN; KpUTHUECKH OLICHUBATh ITOJIyYE€HHBII OTBET, OCY-
HIECTBIISATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO. 3aIIUCHIBAThH YHCIIA C IOMO-
b0 puMckux 1ugdp. MccnenoBats npocreiime YucaoBble 3aKOHOMEPHOCTH, IPOBOJUTH YHCIOBbIE
AKCIIEPUMEHTHI
2 CJ105keHHe M BBIYHTAHHE HATYPAJBHBIX YK ce] — 23 4acoB
17-21 | 5 CrnosxeHue HaTypaJbHBIX BBINOTHATE ClI0’KEHNE U BBIYUTAHME HAaTypaJlbHbIX uncell. BepHO NCnoib30BaTh B pEUd TEPMUHBL:
YHUCEN U €r0 CBOWCTBA. cymma, crazaemoe, pazHocms, YMEeHbUIAeMoe, 8blYUmaemoe, Yucio8oe 8blpadcenue, 3Ha4eHue Yyucio-
8020 bIPAdICEHUS, YPABHEHUEe, KOPEHb YPAGHEHU, NepuMemp MHO20)20/1bHUKA. Y CTAHABIINBATh B3aU-
22-26 |5 Brruuranue. MOCBSI3U MEXy KOMIIOHEHTaMH U PE3YJIbTaTOM IIPHU CJIOKEHUU U BBIYUTAaHUM, UCIIOJIB30BaTh UX JUIA
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HaXO0XICHUS HEU3BCCTHBIX KOMIIOHCHTOB ﬂeﬁCTBHﬁ C YUCJIOBBIMHU U 6YKB6HHI>IMI/I BbIPAKCHUAMMU.

27 KonTponbnas padorta Ne 2 @opMyIIMPOBATH IEPEMECTUTEIBHOE U COUETATEIBHOE CBOMCTBA CI0KEHUS HATYPAJIbHBIX YUCE,
«CrnoeHre 1 BBlYUTaHUE CBOMCTBA HYJIS NpU cl0keHUH. DopmMynupoBaTh CBOMCTBA BHIYMTAHUS HATYpaIbHbIX YUCEN. 3alUChI-
HaTypaJIbHBIX YUCEI». BaTh CBOMCTBA CIIOKEHUS M BRIYUTAHHS HATYPATHHBIX YHCEN C TTIOMOMIbIO OYKB, TPeOOpa30BhIBATH HA
MX OCHOBE YMCJIOBBIE BBIPAXKEHMS MCIIOJIB30BATh UX JUUISl PALIMOHATIM3ALMY TMCbMEHHBIX U YCTHBIX
28-30 UwrcnoBsie U OYKBEHHBIE BBIUKCIICHHN. [ paMMaTHYeCKH BEpHO YUTATh YUCIIOBEIC U OYKBEHHBIC BBIPAKCHHUS, COICPIKAIIUE
BBIPQKCHUS. JEHCTBUS CIIOKEHUS U BRIYUTAHUS. 3aUChIBaTh OYKBEHHbIE BBIPAXKEHUS, COCTABIISTH OYKBEHHBIC BbI-
PaKEHUS 10 YCIIOBUSAM 3371a4. BEIYHUCIATE YUCI0BOE 3HAYCHHE OYKBEHHOTO BBIPAYKEHUS TIPU 33J[aH-
31-33 ByKBeHHas 3aIKCh CBOMCTB | HBIX 3HAYEHUSX OYKB. BHIUMCIIATE MEPUMETPBI MHOTOYTOJILHUKOB. COCTABIIATH POCTEHIINE ypaBHE-
CIIOKCHHSI ¥ BBIYMTAHUS. HUS 110 YCTIOBUSM 3a/1a4. PemaTe mpocreiiiie ypaBHEHUS! HA OCHOBE 3aBUCUMOCTEN MEXIy KOMITO-
HEHTaMH apu(METUUYECKUX ACHCTBUA. AHAIU3UPOBATH U OCMBICIHBATH TEKCT 3a/1a4H, epeGopMyu-
34-38 YpaBHeHue. pOBaTh YCIOBUE, U3BJICKATh HEOOXOAMMYIO HH(POPMAIIHIO, MOJICTHUPOBAThH YCIOBHE C TIOMOIIIBIO CXEM,
PUCYHKOB, PEAJIbHBIX MPEIMETOB; CTPOUTH JIOTHUECKYIO LIETIOYKY PACCYKIECHUI; KPUTHUECKH OLIEHU-
39 KourponbHas padota Ne3 BaTh MOJYYEHHBIN OTBET, OCYIIECTBIATh CAMOKOHTPOJIb, IIPOBEPSIsi OTBET HA COOTBETCTBHE YCIOBHIO.
BrimonHsaTe epebop BceX BOZMOKHBIX BAPUAHTOB ISl ITepecueTa 00bEKTOB UM KOMOUHALIUHN, BBI-
«YncinoBbie 1 GyKBEHHbIE JIeSTh KOMOMHAIIMY, OTBEYAIOIINE 3aJaHHBIM YCIOBUsAM. MccaenoBarh mpoCcTeHIe YuCIOBbIE 3a-
KOHOMEPHOCTH, MPOBOJIUTH YNCIIOBBIE SKCIIEPUMEHTHI
BBIPQ)KCHUS. Y paBHEHUS».
3 YMHO:KeHHE U JIejIeHHe HATYPAJIbHBIX YHcea-28 yacoB
40-44 YMHOXEHUE HATypaJIbHbIX | BBIMOJHATH YMHOKEHHE U JIETIEHUE HATYPATbHBIX YUCE, IEJICHUE C OCTATKOM, BBIUMCIISTh 3HAUCHUS
YHUCEN U €0 CBOMCTBA. cTernieHei. BepHo MCMonb30BaTh B peuu TEPMUHBL: npoussedeHue, MHONCUMeb, YacCmHoe, 0erumoe,
oenumens, CmeneHb, OCHO8AHUE U NOKA3amelb CheneHu, Keaopam u Kyo yucia. Y cTaHaBIMBaTh B3a-
45-51 Jenenue. MMOCBS3U MEXAY KOMIIOHEHTAMH U PE3YyIbTAaTOM MPU YMHOKEHUU U JIEJICHUU, UCTIOJIb30BaTh UX IS
HAaXO0K/ICHNS HEU3BECTHBIX KOMIIOHEHTOB JIEHCTBUM C YUCIIOBHIMUA U OYKBEHHBIMU BBHIPAKCHHUSIMHU.
52-54 JlenieHre C OCTaTKOM. DopMyIHpOBaATh EPEMECTUTETBLHOE, COYETATENILHOE U PacCpeleTUTEIbHOE CBOMCTBA YMHOXKEHUS
HaTypaJbHBIX YMCEJI, CBOMCTBA HYJIS U €AMHUIIBI IPU YMHOKEHUHU U JieneHun. DopmynupoBaTh CBOM-
55 KontponbHas pabora Ne 4 CTBa JIJICHUS HATypalbHBIX YUCEN. 3alIMChIBaTh CBOMCTBA YMHOKEHHUS U I€JICHUSI HATYPAJIbHbIX YH-
«YMHOXEHUE U JICTICHUE CCJI C IOMOIIIBIO 6yKB, Hp606paSOBBIBaTB Ha UX OCHOBC YHCJIOBBIC U 6yKBeHHI>Ie BBIPAXCHUSA U UC-
HATypaIbHbIX YUCEI». MOJIB30BATh UX ISl pAIlMOHATM3AI[UN MMCbMEHHBIX U YCTHBIX BBIUMCIICHUM, ISl YIIPOIEHUsI OYKBEH-
HBIX BBIpQKEHHUH. [ paMMaTHYECKH BEPHO YUTATh YUCIIOBBIC U OYKBEHHBIC BHIPAKECHHUSI, COIEpIKaINe
56-60 VY1IpoleHne BEIpaKeHUi. NEHCTBUS YMHOXKEHUS, ACTICHUS U cTereHu. UnTarh 1 3anuchiBaTh OyKBEHHBIC BBIPAKCHHS, COCTAB-
7Th OYKBEHHBIE BHIPAKEHHUS 0 YCIOBUAM 3a7a4. BbUncasTh uncioBoe 3HaueHne OYKBEHHOTO BbI-
61-63 TTopsI0K BHITOTHEHHS Jieli- | PAXKCHUS [IPY 3aJaHHBIX 3HAaYCHUsX OykB. COCTaBISATH YPaBHEHHI [0 YCIOBHSIM 3ajad. Pemars npo-
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CTBUI.

CTelII1e ypaBHEHHs Ha OCHOBE 3aBUCUMOCTEN MEXKIy KOMIIOHEHTaMH apu(pPMeETHIECKUX 1eHCTBUH.
AHaINM3UPOBATh U OCMBICIUBATH TEKCT 3a/1a4H, IepeOPMYIUPOBAThH YCIOBUE, N3BIIEKATh HEOOXOIH-

64-66 Crenenp yrciaa. KBagpatr u | Myro HH(OpMAIHIO, MOJIEJIMPOBATh YCIOBHE € IIOMOLIBIO CXEM, PUCYHKOB, PEAJIbHBIX IIPEAMETOB;
Ky0 uuca. CTPOUTD JIOTUUECKYIO LIEMIOYKY PACCYKIECHUN; KPUTUUECKH OLIEHUBATh MOJYUYEHHBIH OTBET, OCY-
HIECTBIISATH CAMOKOHTPOJIb, IPOBEPSAS OTBET Ha COOTBETCTBUE YCIOBUIO. BBIMONHATE IepeGop Bcex
67 Kontponbnas padora Ne 5 BO3MOXKHBIX BApUAHTOB IS IepecueTa 00bEKTOB WU KOMOWHAIUH, BBIJICIATh KOMOMHAIIUN, OTBE-
«YTIPOLIEHUE BLIPAKEHHI Yarollue 3aJJaHHbIM yCcIoBUsM. McenenoBars mpocTeifiiye YucaoBble 3aKOHOMEPHOCTH, IPOBOAUTH
[Topsia0K BBIMOJHEHUS ACH- | YHCIOBBIC YKCIICPUMCHTBI
CTBHIN».
4 Iaomaau u 00bEéMbI-12 yacoB
68-69 DopMyIIBL. Pacnio3naBaTh Ha uepTexax, pUCYHKaX, B OKPY>KaIOILIEM MUpE TeoMeTprudecKkue GUrypbl, IMEroIIue
dbopmy psAMOYTOJIBHOTO Mapasuienenumnena. [IpuBoauTs npuMepsl aHAJIOTOB Ky0a, TPsIMOYTOJIBHOTO
70-71 [Tnomans. @opmyna mio- napajuieNienumnena B okpyxaromieMm Mupe. M300pakaTs NpsaMOYyroibHbIN MapaieNenunea OT pyKH C
A1 NPAMOYTOJIbHUKA. UCIIOJIb30BaHNEM YEPTEKHBIX HHCTPYMEHTOB. M300paxarh ero Ha kieTdaToil Oymare. BepHo mc-
M0JIb30BATh B PEUU TEPMUHBL: popmya, niouasb, 00bEM, pasHvle puypsl, NPAMOY20IbHbIU NAPaJl-
72-74 EnuuuIe! n3MepeHus wio- | 1enenuneo, Kyo, epanu, péopa u 6epuiunbl npsamMoy201bHO20 napaiieienuneoa. Monenuposarb He-
mamei. CJIOHBIE 3aBUCHMOCTH C TTIOMOIIBIO ()OPMYIT; BBITOTHATE BRIUUCICHUS 110 popmyrnam. ['pammaTtuye-
CKH BEPHO YUTaTh UCIOJIb3yeMble (hOpMYIIbl. BRIUUCIATE MII0IIa 1M KBAAPATOB, TPSIMOYTOJILHUKOB U
TPEYTOJIbHUKOB (B MPOCTEUIITNX CIIyYasix), UCMONb3Ys (POPMYIIBI IIOMIAAN KBaapaTa U MPsSIMOYTob-
75 [IpsAMOyToJIbHBIA Mapanne- | HUKA. BoIpaxarh OIHU €IMHUIIBI U3MEPEHUS TUIONIA/IK Yepe3 Apyrue. Borunucisats 00bEémbl Kyba u
JICTTUTIC/I. MPsIMOYTOJILHOTO TIapajuiesienuneia. Beipaxkath 0HU €UHUIIBI U3MEPEHUs 00bEMa uepes3 Apyrue.
MonenupoBaTh U3yyaeMble TeOMETpUYECKne O0BEKThI, UCIIOJB3Ys Oymary, MIIacTHIINH, IPOBOJIOKY U
76-78 O65BEMBL. O6BEM IPIMO- np. BemmonHsATs iepebop Bcex BO3MOXKHBIX BAPUAHTOB ISl TepecuéTa 00bEKTOB WM KOMOWHAIINH,
YIOJBHOIO ITapajuiesenuIe- OTBCHAIOMIUEC 3aIaHHBIM YCIIOBUAM. Berancaars CbaKTOpI/IaJ'IBI. Hcmons30BaTh 3HAHHS O 3aBUCHMOCTSIX
7. MEXy BEIMYMHAMU CKOPOCTh, BPEMsl, MyTh MPHU PEIICHUH TEKCTOBBIX 33/1a4. AHAIIU3UPOBATh U
OCMBICITUBATh TEKCT 3aJ1a4yH, epeopMyInpoBaTh yCIOBHE, U3BIEKATh HEOOXOIUMYIO HH(OpMAITHIO,
79 KourponbHas pa6ota Ne 6 MOJICJIUPOBATH YCIOBUE C TOMOILIbIO CXEM, PUCYHKOB, PEAJIbHBIX MPEIMETOB; CTPOUTH JIOTHUECKYIO
«IL1omany 1 06HEMBD». [ETIOYKY PACCYKICHHI; KpUTHIECKH OIICHUBATD MOTYYEHHBIN OTBET, OCYIIECTBISATh CAMOKOHTPOJIb,
MIPOBEPsIst OTBET HA COOTBETCTBUE YCIOBHIO. BBINOIHATH NPUKUAKY U OLIEHKY B X0J1€ BHIYMCICHUHN
5 OO0bIKHOBeHHbIE 1po0u-24 yaca.
80-81 OKpy>XHOCTb U KpPYT. Pacrio3naBaTh Ha YepTekax, pUCyHKaX, B OKPYXKAIOIIEM MHpE TeoMeTprueckrue (hUrypol, MMErIue
bopmy oxpyxHOCTH, Kpyra. IIpMBOIUTE NPUMEPBI aHAJIOIOB OKPYKHOCTH, Kpyra B OKPYKAaroLIEM | |
82-85 Jomu. OOBIKHOBEHHBIC mupe. M300paxkarh OKpPYXKHOCTh C MOMOIIBIO IUPKYIs, 1abioHa. MoaenupoBarhk U3ydaeMble T'eo-

apo0wu.

MeTpUYecKrue 00BEKThI, HCTIOIB3Ys OyMary, IpoBOJIOKY U Jp. BepHo Hconb30BaTh B peur TEPMHUHBI:
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OKDYIHCHOCMb, KpY2, UX paouyc u ouamemp, oyea oxkpyxchocmu. MonenupoBaTh B TIpaduyeckoi,

86-88 CpaBHeHue 1pooeii. peIMETHOM (OpME MOHATHS M CBOWCTBA, CBSI3AHHBIE C TIOHATUEM 00U, 00bIKHOGeHHOU Opodu. Bep-
HO HCIIOJIB30BAaTh B PEUU TEPMUHBI: 00/is, 0ObIKHOBEHHAsL OpOoOb, YUCIUMENDb U 3HAMeHamelb 0poou,

89-91 [IpaBUIbHBIE U HENIPABWIb- | NPABUTILHAA U HENPABUbHASA OpoOuU, cmeuwanHoe Yucio. I'paMMaTiYecKy BEPHO YMTATh 3aIlMCH JPO-
HBIE IPOOH. Oeil 1 BBIpaXKEHH, COJIEP)KAIUX OOBIKHOBEHHBIC APOOH.

92 KonrponsHas padora Ne 7
«OOBIKHOBEHHBIE JIPOOH.

[IpaBWIIbHBIE ¥ HETIPABUIIb-
HBIE IPOOH».

93-94 CrnosxeHue ¥ BHIYUTAHUE BBINONHATE CIIOKEHHUE U BBIYUTAHUE OOBIKHOBEHHBIX IPOOEH C OJIMHAKOBBIMU 3HAMEHATEIISIMHU, TTPe-
npobeii ¢ 0TMHAKOBBIMH 00pa30BBIBATH HEITPABIWIBHYIO APOOb B CMEIIAHHOE YHCJIO U CMEIIaHHOE YUCIIO B HETPABUIHHYIO
3HAMEHATEIISIMH. Ipo0Ob. M crosib30BaTh CBOMCTBO JIEJICHUSI CYMMbI Ha YKHCJIO ISl pAllMOHAIN3AIMY BhIYUCIICHUH. Pe-

IaTh TEKCTOBBIC 3aJ1a4H apUPMETHICCKIMH CITOCOOaMH. AHATM3UPOBATh U OCMBICITUBATEH TEKCT 3a-

95-96 Jenenue u 1po6u. nadu, nepeopMynrpoBaTh YCIOBHE, U3BIEKATh HEOOXOUMYIO HH(DOPMAIIHIO, MOAECIUPOBAThH YCIIO-

BHE C TIOMOIIBIO CXEM, PUCYHKOB, PEATbHBIX TIPEIMETOB; CTPOUTH JIOTHUECKYIO IIETIOYKY pacCyKe-
97-98 CMeniaHHbIe Ynca. HUH; KPUTHUECKU OIICHUBATH MOJIYYEHHBIN OTBET, OCYIIECTBIATh CAMOKOHTPOIIb, IPOBEPSISt OTBET Ha
COOTBETCTBUE YCIOBHIO. BBITIONHATH TPUKHUIKY U OLIEHKY B XOJ/I€ BEIYHCICHUIH

99- CrnosxeHue ¥ BEIYUTAHUC

102 CMEUIaHHBIX YUCEI.

103 Konrtponbnas pabora Ne 8
«Cwmemannsble yncna. Cio-

KEHHE U BEIYUTAHUE CMe-
IITAHHBIX YUCEID».

6 HecaTuunas apodn. CiiokeHHe U BBIYMTAHHME JeCATHYHBIX Apobeii-14 yacos

104- JlecsiTnyHas 3anuch 1po0- 3anuceIBaTh U YUTATh JeCATUYHBIC 1poou. [IpencTaBisaTh OOBIKHOBEHHBIE APOOH B BHJIE IECATUYHBIX

105 HBIX YHCEll. U JIECSITHUYHBIE B BUJE OOBIKHOBEHHBIX. HaxoMuTh AecATUYHBIC MPUOIUKEHHUSI OOBIKHOBEHHBIX JIPO-

Oeii. CpaBHUBATh W YIOPSJIOYHMBATH JECATHYHBIC IPOOW. BEBIOIHATH CIIO)KCHHWE, BBIYUTAHHE W

106- CpaBHeHUE TECATUIHBIX OKpYTJICHUE JIECATUYHBIX AP0oOeii. BBIMONHITh MPUKUAKY U OIEHKY B XOJ€ BhIYHCIeHuN. Mcmonb3o-

108 npobeit. BaTh SKBUBAJICHTHbIC IPECTABICHUS IPOOHBIX YUCEI MPU UX CPaBHEHHH, MPU BBIYHCIECHUSAX. BepHo

UCIIOJIb30BaTh B PEUYH TEPMHHBL: decamuundas 0podwb, pazpsaobl 0ecamudHou Opoou, pasioxcerue oe-
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CAMUYHOU OpoOU NO pas3paoam, NPUOIUNCEHHOE 3HAYEHUe YUCIA C HeOOCMAmKOM (C uz0ulmkom),
OKpy2leHue yucia 00 3a0aHHo20 paspsaoa. I'paMMaTHYeCKH BEPHO YUTATh 3alMCH BBIPAXKEHUH, CO-
JepKalX JIeCATUYHbIC IpoOu. PemaTh TeKCTOBBIE 3a1a4i apuPMETHISCKIMH CrIoco0aMu. AHaIH-
3UpOBATh M OCMBICIMBATh TEKCT 3a7aud, NepedopMyIHpoBaTh YCIOBHE, U3BIIEKATH HEOOXOIUMYIO
UH(POPMAIIHIO, MOJICIIMPOBATH YCIOBUE C TIOMOIIBIO CXEM, PUCYHKOB, PEabHBIX MPEIMETOB; CTPOUTH
JIOTUYECKYIO IIETIOYKY PACCYKIIEHUH; KPUTUISCKU OIICHUBATH MOJMYyYEHHBIN OTBET, OCYIIECTBIIATh Ca-
MOKOHTPOJIb, IIPOBEPSISt OTBET HA COOTBETCTBHE YCIOBHIO

YMHOKeHHe U 1eJIeHHne JeCITHYHBIX 1poleii-25 yacoB

109- CnoxxeHue 1 BbIYMTaHUE

113 JECSITUUHBIX APOOEH.

114- [TpubnmxEHHbIC 3HAUCHUS

116 yucen. OKpyriieHue Ynuced.

117 Kontponbnas padora Ne 9
«CroxeHne 1 BbIUMTaHUE
JECSITUUHBIX APOOEH.
OxpyriaeHue yucen.

7

118- YMHOK€EHUE AeCATUYHBIX

120 npoOelt Ha HaTypalbHbIe
qHca.

121- Jlenenue necATUYHBIX JIPO-

124 Oell Ha HaTypaJbHbBIE YUCIIA.

125 KoHnTponbHas
pabora Ne 10 «YMHOXEHHE
U JIeJIeHNe IeCATUYHON
IpoOu Ha HATypaIbHOE
YHUCIION.

126- YMHOXEHUE 1eCATUIHBIX

130 poOeii.

131- Jlenenue Ha IECATUUHYIO

137 TPOOB.

138- Cpennee apudmernueckoe.

141

142 KontponbHast padora Ne 11

BBINOTHATE YMHOXKEHUE U JIEJIC€HUE AECATUYHBIX JpoOeil. BRIMONHATh NPUKUAKY U OLIEHKY B XOJ€
BbluucieHni. [IpencraBinsaTs 0ObIKHOBEHHBIE JPOOU B BUJE JECATUYHBIX C MOMOLIBIO JIEJICHUS YHC-
auTenss oObIKHOBEHHOM apoOu Ha €€ 3HaMeHarenb. Vcrosib30BaTh SKBUBAJIEHTHBIE MPEICTaBICHUS
JPOOHBIX YMCEI IPU UX CPAaBHEHUH, IIPU BbIUMCIIEHUAX. PemmaTh 3a1aun Ha 1poOH (B TOM YHCIe 3a1a-
YU U3 peajbHON MIPAKTHKH), UCIIOJIb30BATh MOHITUS CpeoHe20 apughmemuyecko2o, cpeonell CKopocmu
U Jp. TIpU peluleHuu 3a1ad. [IpuBoanuTh NpuMepbl KOHEUHBIX U OECKOHEUHBIX MHOXECTB. AHAU3UPO-
BaTh U OCMBICIIMBAaTh TEKCT 33Jauu, NepedopMylIHpoBaTh yCIOBHE, M3BJIEKaTh HEOOXOJUMYIO WH-
dbopmanrio, MOAEIUPOBATH YCIOBHE C MOMOIIBIO CXEM, PUCYHKOB, peallbHBIX IPEIMETOB; CTPOUTH
JIOTUYECKYIO IIETIOYKY PACCYKJIEHUM; KPUTUYECKU OLIEHUBATh MOJYyYEHHBIH OTBET, OCYIIECTBIATh Ca-
MOKOHTPOJIb, IIPOBEPSIS OTBET HA COOTBETCTBUE YCIOBUIO. BBINOIHATE NPUKUIKY U OLEHKY B XOI€
BbIUKCIeHUHM. YUTATh U 3alKMCHIBATh YHCTIa B IBOMYHON CHCTEME CUUCTICHUS

21




«YMHOXCHHE U JeJICHUE
JECATUYHBIX APOOEii».

8 NHcTpyMeHTHI VISl BBIYUCIeHU 1 u3MepeHuii — 17 yacos
143 1 MUuKpOKanbKyIsSTOp. OOBACHATH, UTO Takoe NpOIeHT. [IpeacTaBnsaTh MpOLEHTHl B ApoOsSX U apodu B mporeHTax. Ocy-
niecTBIATh nouck uHopmanuu (B8 CMU), coneprkalieil fanHble, BbIpaKEHHbIE B IPOLIEHTAaX, HHTEP-
144- |6 IIpoueHTBL. peTUpOBaTh UX. PemmaTte 3a1a4n Ha MPOLIEHTHI M IpoOU (B TOM YHUCIIE 331a4H U3 pealIbHOW MPAKTUKHY,
149 UCIOJIB3YS MPU HEOOXOIUMOCTH KaJbKynaTop). [IpoBOaUTH HECIOXKHBIE HCCIEIOBAaHUS, CBSI3aHHBIC
150 1 KonTtponsnas pabora Ne 12 | co cBOMcTBaMHU JPOOHBIX YHCEII, ONUPAsCh HA YMCIOBBIE SKCIIEPUMEHTHI (B TOM YMCIIE C UCIIONB30Ba-
«IIpOLEHTEI». HUEM KaJbKyIATOpa, KOMIbIOTEpa). BEIMOTHATE NPUKHUIKY U OLIEHKY B XOJI€ BhIYKCIIeHUH. Pacio3Ha-
BaTh Ha YEPTEKAX, PUCYHKAX, B OKPYKAIOIIEM MUPE pa3Hble BUABI yIIIOB. [[pUBOIUTH pUMeEpHI aHa-
151- |2 Vrou. [Ipamoii u pa3BépHy- | JIOTOB 9TUX F€OMETPHIECKHX (UTYP B OKpYKaroiieM Mupe. M300paxars yribl OT pyKU U € UCIIOJIB30-
152 TBIN YTOJL. T—IepTémHmﬁ Tpe- BaHHUEM qepTé)KHI)IX HMHCTPYMCHTOB. I/I306pa>1<aTI) yIJibl HA KJIETYATOU 6yMare. MOI[GHI/IPOBaTL pas-
YTOJIbHHUK. JUYHbIE BUJBI YITIOB. BepHO HCMONB30BaTh B peUM TEPMUHBL: y20Jl, CIMOPOHbL Yeld, 6epuuta yaid,
buccexmpuca yena; npsamMou Y20, OCmpblil, MYnou, pa36EPHYMbLU Y2bl, YEPMENCHBIU MPEY20IbHUK,
153- |3 WUsmepenne yrios. Tpanc- | mpancnopmup. VI3MEpSTh ¢ HOMOIBIO MHCTPYMEHTOB M CPABHUBATH BEIMYUHBI YIII0B. CTPOUTD yIJIbI
155 TIOPTHP. 3aJJaHHOM BEJMYMHBI C MIOMOMIBIO TpaHcIopTHpa. M3BiekaTs nHpOpMaIUio 13 TabJuI U Juarpamm,
BBINOJIHATH BBIYMCIICHUS MO TaOJIMYHBIM JTaHHBIM, CPABHUBATh BEIUYMHBI, HAXOIUTh HAHOOJBIINE U
156- |3 KpyroBble AHarpaMMEi. HaVMEHBIINE 3HaYCHUS W Ap. BImomHATs cOOp MHPOPMALINU B HECIOXKHBIX CIIydasiX, OPraHU30BBI-
158 BaTh MH(OpMAIMIO B BUJIE TAOJIUI] M TUarpaMM, B TOM YHUCJIE C TIOMOIIbIO KOMIIBIOTEPHBIX MPOTPaMM.
159 1 KoutponbHas paGora Ne 13 | IIPMBOIUTE IIPHMEPBI HECTOKHBIX KITACCH(HKAIMIA U3 Pa3THYHBIX 00IACTeil KI3HU
«YTIB».
HUTorosoe nopropenue-16 yacon
160- | 15 HToroBoe MoBTOpEHUE KYp-
174 ca MaTeMaTUKH 5 KJacca.
175 1 I'onoBast KOHTpOJIBHAS pa-
6ora.
6 KJIACCC (175 yacoB)
Ne Koa | Tema ypoka OcHoOBHBbIE BU/IbI 1eITEJILHOCTH 00ydawmmxcs (Ha ypoBHe YY)
-BO
ya-
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coB |

1 Jeaumocthb unces- 20 yacos.
1-3 3 JlenuTtenu U KpaTHbIE. DopMyIHpOBaTh ONpPEAETICHUS IEIUTENs U KPaTHOTO, IPOCTOr0 U COCTAaBHOIO YMCia, CBOIMCTBA U MPH-
3HAKH JeTUMOCTH. J0Ka3bIBaTh U ONMPOBEPTraTh C MOMOILIHI0 KOHTPIIPUMEPOB YTBEPKICHUS O IETUMOCTH
4-6 3 [Tpusnaku genmumoct Ha | uyucen. KinaccuduuupoBaTh HaTypaibHble yncia (YETHbIE M HEUYETHBIE, IO OCTaTKaM OT JIeJIeHUs Ha 3 u
10, na 5 u Ha 2. T.11.). MccnenoBare nmpocTeiiinme 4ucioBble 3aKOHOMEPHOCTH, MPOBOJAUTh YHUCIOBBIE IKCIIEPUMEHTHI (B
TOM 4YHCII€ C HCIOJIb30BAaHUEM KallbKYJISTOpa, KOMIIbIOTEpa). BepHO MCHOIb30BaTh B peyd TEPMUHBDI:
7-8 2 [Ipu3HAaKK JeIMMOCTH Ha | Oelumens, KpamHuoe, Hauborbuiuti 0buuil oenumens, HauMeHbuLee obuyee Kpamuoe, nPoCcHoe Yucio, co-
O u Ha 3. CcMasHoe Yucio, YémHoe 4UCilo, HeYémHoe YUCo, 83aUMHO NPOCIble YUCILA, YUCTA-ONU3HeYbl, PA3TLodCe-
HUe Yucia Ha npocmvle MHoxcumenu. PemaTh TEKCTOBBIE 3aauil apu(METHYECKIMH criocobaMu. Bei-
9-10 |2 ITpocThle U COCTABHbBIE MIOJIHATH Mepebop BCeX BO3MOXKHBIX BapUAHTOB JJIS MepecuéTa OObEKTOB MJIM KOMOWHAIUH, BBIICIATDH
qucia. KOMOWHAIMH, OTBEYAIOIINE 33JaHHBIM YCIOBHUAM. Borancisats ¢akropuansl. Haxoqurs o0bennHeHNE U
nepeceyeHrne KOHKPETHBIX MHOXECTB. [IpUBOAUTH mprMephl HECIOXKHBIX KIAacCH(pUKALUNA U3 pa3iuy-
11-12 | 2 Paznokenue Ha npocTeie | HBIX o0nacTell KHU3HM. I/IJIJHOCTpI/IpOBaTB TCOPECTUKO-MHOXKCCTBCHHBIC M JIOTHYCCKHUC IIOHATHUA C IIOMO-
MHOKHUTEJIMN. b0 Auarpamm Ditnepa - Benna
13-15 | 3 Haunbonpmmii o0mmit
nenutens. BzaumHo npo-
CTBIE YHCTIA.
16-19 | 4 Haumensbiiee oOuiee
KpaTHoE.
20 1 Konrtponsnas pabora Ne
1 «JlenmumocTp yuceny.
2 CroxeHue U BbIYHTaHUE Apo0eil ¢ pa3HBIMH 3HAMEHaTeJIsIMU-22 yaca.
21-22 | 2 OCHOBHOE CBOMCTBO ®opMyIMpOBaTH OCHOBHOE CBOMCTBO OOBIKHOBEHHOW Apo0u, IpaBUia CPAaBHEHMS], CJIOKEHUS U BHIUUTA-
apo0ou. HUS OOBIKHOBEHHBIX JApoOeil. [IpeoOpa3oBbiBaTh 0OBIKHOBEHHBIE APOOU, CPABHUBATH M YIOPSIOUYMBATH
uX. BBIMONHATE ClIOKEeHUE W BRIYMTaHHE OOBIKHOBEHHBIX JPOOEH M CMEIIaHHBIX YUcel. [ paMMaTnyecKu
23-25 | 3 Coxpamienue apo0eii. BEPHO YMTATh 3aIIUCH HEPABEHCTB, COJEPXAIIUX OOBIKHOBEHHBIE IPOOU, CyMMBI M Pa3HOCTU OOBIKHO-
BEHHBIX Jpo0eii. PemaTh TekCcTOBBIE 3a7aul apu(METHISCKUMHU CITOCOOaMHU. AHAIM3UPOBATH U OCMBIC-
26-28 | 3 [TpuBenenue apobeit K JUBATh TEKCT 3a/1a4M, iepeopMyTHpoBaTh YCIOBUE, U3BIIEKATh HEOOXOAUMYIO HH(OPMAIIHIO, MOJIEITH-
00IIEMY 3HAMEHATEIIO. pOBaTh yCIOBUE C MOMOUIBIO CXEM, PUCYHKOB, PEAIbHBIX MPEIMETOB; CTPOUTH JIOTMUECKYIO LIETIOYKY
pacCcyXKIeHHUI; KPUTHUYECKU OLICHUBATh MOJYYECHHBIH OTBET, OCYIIECTBIATH CaMOKOHTPOJIb, MPOBEPss
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29-34 | 6 CpaBHeHME, CIIO)KEHUE U | OTBET HA COOTBETCTBUE YCJIOBHUIO. BBINOIHATH MPUKHUIKY M OLUEHKY B XOJ€ BBIYMCICHHI. BBITONIHATH
BBIYHUTaHUE IPo0eii C nepebop BCeX BO3MOXKHBIX BaPHAHTOB IS MepecuéTa 00BEKTOB MM KOMOWHAIUH, BBIIEIATH KOMOMHA-
pa3HbIMM 3HAMEHATENSA- | [[MU, OTBEYAIOIINE 3aJaHHBIM YCIOBUSM. BeIuucisars pakTopuanb
MHU.

35 1 KonTponpHas padora No
2 «CnoxeHue U BbIYUTA-

HUE Ipobeli ¢ pa3HBIMU
3HAMEHATEIISIMI.

36-41 | 6 Ciio’)keHHe ¥ BBIYMTAHUE
CMEIIaHHBIX YUCEI.

42 1 Kontponbnas padota No
3 «CrnoxeHue 1 BHIYUTA-

HUE CMEIIAHHBIX YUCEI.

3 YMHOXKeHHE H JeJIeHHe 00bIKHOBEHHBIX apobeii- 31 uac.

43-46 | 4 YMHOXEHUE ApoOeil. dopMynHpoBaTh MPaBUIa YMHOKEHUS U JIEJICHUSI OOBIKHOBEHHBIX Jp0Oei. BBIMOMHATh yMHOXKEHUE U

47-50 | 4 Haxoxnaenue npobu ot JierieHrne OOBIKHOBEHHBIX Apo0eii u cMemaHHbIX yrcen. Haxoauts ApoOb OT 4Kcia U 4icio 1o ero Apo-
YHUCIa. O6u. I'pamMmmMaTHYeCKH BEpHO YMTATh 3alTUCH MIPOU3BEIACHUN U YaCTHBIX OOBIKHOBEHHBIX IpoOei. PemaTh

51-55 | 5 [Ipumenenue pacupene- | TEKCTOBBIE 3aJa4u apu(METHUYECKUMH criocobamu. [IpoBoaNTE HECNOXKHBIE UCCIICNOBAHMS, CBA3AHHbIE
JTUTEIHLHOTO CBOICTBA CO CBOMCTBaMHU JPOOHBIX YUCEI, ONMUPASCh HA YUCIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE€ C UCIIOJIH30BAHH-
YMHOXKCHHSI. €M KaJbKylnaTopa, KoMmbeioTepa). VccnenoBaTh M ONMKUCHIBATH CBOMCTBA MUPAMUJ, MPHU3M, UCTHOIB3YS

56 1 KOHTpOHLHaSI pa60Ta No 9KCHOECPUMECHT, HaOII0ICHHE, H3MCpPECHHE, MOJCINPOBAHHUE. HUcnonb3oBats KOMIIBIOTCPHOC MOACIHUPOBA-
4 «YMHOXKeHHe Apobeii. | HME M DKCIIEPUMEHT JUISl U3Y4EHHUs CBOKMCTB 3THX O0OBEKTOB. MOAENMpPOBAaTh MUPAaMHUIbI, IPU3MBI, HC-
HaXO)K,Z[CHI/IC ﬂpo6p1 OoT IIOJIB3YA 6yMary, IJIaCTUJIMH, ITPOBOJIOKY U Jp. WsroraBnuBaThb IMPOCTPAHCTBCHHELIC q)HprI)I u3 pa3Bép-
quCIay. TOK; paclo3HaBaTh Pa3BEPTKHU MUPAMHUJIBI, TPU3MBI (B YaCTHOCTH, Ky0a, IPSIMOYTOJILHOTO THapaiene-

57-58 | 2 Bzaumuo 06paTHBIe qUC- HI/IHe)Ia). Pacno3naBars Ha 4gepTeiKax, pUCYHKAX, B OKPYXKaAOMICM MHPE IMAPAMHJIbI, IIPU3MBIL. HpI/IBO-
na. JUTH IPUMEPHI AHATIOTOB 3TUX TEOMETPUIECKUX (DUTYP B OKPYKAIOIIEM MUPE

59-63 | 5 Jlenenue.

64 1 KonTponpHas padora Ne
5 «/lenenue npobeit».

65-69 | 5 Haxoxpaenue yncna no

ero Ipoou.
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70-72 | 3 JlpoOHbIe BhIpasKEeHUS.
73 1 KonTponpHas padora No
6 «Haxoxnenue uncia
o ero apo6wu. [pobHbie
BBIPKCHUS.
4 OTtHowenus 1 nponopunu — 18 yacos.
74-76 | 3 OTHO1IEHMS. BepHo ucnonb3oBaTh B peun TEPMHUHBI: OMHOUleHUe YUCel, OMHOUEHUEe BeIUYUH, 83AUMHO 0Opammubie
77-80 | 4 [Tpornopiuu. OMHOWEHUS], NPONOPYUS, OCHOBHOE CBOUCMBO 8EPHOU NPONOPYUU, NPAMO NPONOPYUOHATILHBIE 8ETUYUHDL,
00pamHo NPONOPYUOHATbHBIE BENUYUHBL, MACUMAD, OIUHA OKPYICHOCMU, NI0WAOb Kpyad, wap u cge-
81-83 | 3 [Ipsimast u oOpaTHas pa, ux yewmp, paouyc u ouamemp. VIcoab30BaTh MOHATUS OMHOUIEHUs U NPONOpYUY TIPU PELICHUU 3a-
[PONOPLUOHATIBHEIE 3a- | ad. IIpMBOIUTE IpHMepBl UCIONB30BaHUsA OTHOIIEHUH B npakTuke. Mcrnonb30BaTe NOHATHE MaciTal
BHCHMOCTH. IIPU PELIEHUH MPAKTUUECKUX 33]a4. BeIUMCIATH IIMHY OKPYKHOCTH U IUIOIIAJb Kpyra, UCIOJb3Ys 3Ha-
HUS O NPUOIKEHHBIX 3HAYCHUAX YKcen. Pemarte 3a/1auu Ha MPOLIEHTHI U IPOOH COCTaBICHUEM MPOIOP-
84 1 Kontponbhas pabora No | LHH (B TOM umcIe 3a/1a4 U3 peaibHON MPAKTUKU, UCIIOJIb3Ysl IPU HEOOXOIMMOCTH KaJIbKYJISITOP)
7 «OTHOIIEHUS U TIPO-
TOPIIUM.
85-86 | 2 Macmirab.
87-88 | 2 JUInHa OKPY>KHOCTH U
IIouaib Kpyra.
89-90 | 2 [Hap.
91 1 KonTponpHas padora Ne
8 «Macmrab. [[nuHa
OKPY’KHOCTH U ILIOIIAb
Kpyray.
5 IToJ10kuTeIbHBIC M OTPHIIATEIbHBIC YHCIa — 13 yacos.
92-94 | 3 Koopaunats! Ha ipsimoii. | BepHO HCTIONB30BaTh B P4 TEPMHUHBI: KOOPOUHAMHASL NPAMAS, KOOPOUHAMA MOYKU HA NPAMOU, NOJLO-
JdHCUMENbHOe YUCTO, OMPUYAMETbHOE YUCTO, NPOMUBONONOJNCHbIE YUCIA, Yel0e YUCTO, MOOYIb YUCIA.
95-96 | 2 [TpoTtuBomONOKHBIC Unc- | IIpUBOIUTE IPUMEPHI UCIIONB30BaHUS B OKPYIKAIOIEM MUPE IONI0KUTENBHBIX U OTPULATEIbHBIX YUCEI

J1a.

(TemnepaTypa, BBIMTPBILI-IIPOUTPHILI, BBIIIE-HUKE YPOBHS MOpPS U T.1.) M300paxarb TOUKaMH KOOPIHU-
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HATHOM NPSMOI MOJIOKUTETIbHBIE U OTPHUIATENIbHBIE pallMOHAIbHBIE YHCa. XapaKTepu30BaTh MHOXKeE-
CTBO LieNbIX 4yKces. CpaBHUBATDH IOJOKUTENIBHBIE U OTPULIATEIbHBIEC YKCa. ' paMMaTHUYECKH BEPHO YU-
TaTh 3aIIMCH BBIPAKEHUN COJAEpIKAIUX MOJOKHUTEIbHBIE U OTpHUIIATEeTIbHbIC Ynciaa. MoeaupoBaTh 1u-
JMHJPBI, KOHYCHI, UCMIONB3Ysl Oymary, MiIacTUIMH, IPOBOJIOKY U Jp. M3rotaBnuBaTh MpOCTpaHCTBEHHBIE
¢burypsl U3 pa3BEPTOK; paclo3HaBaTh Pa3BEPTKH LWIMHAPA, KOHyca. Pacro3HaBaTh Ha uepTexkax, pu-
CYHKaxX, B OKPY)KalollleM MUpPE LMIMHJPBI, KOHYCBl. I[pMBOIUTE MpUMEpPHI aHAJIOTOB 3TUX F€OMETpHYE-
ckux ¢uryp B okpyxawoimeMm mupe. COOTHOCUTh MPOCTPAHCTBEHHbIE (UTYPHI C MX MPOEKIUSMHU Ha
IJIOCKOCTH

CioxeHue ¥ BBIYUTAHHE MOJIOKUTEJIbHBIX H OTPUHATCJIbHBIX YHCEJI — 12 gacos.

DopMyIUpoBaTh MpaBUiia CIOKEHUS U BBIYUTAHMS MOJOKHUTEIBHBIX U OTPUILIATEIbHBIX YHCell. Bhimo-
HATH CJIOXKEHHE U BBIYMTAHUE MOJIOKUTEIBHBIX U OTPULATENIbHBIX YHCEN. ['paMMaTHyeCKu BEPHO YUTATh
3aMmucyu CyMM M Pa3HOCTEH, COep KaIlUX MOJIOKUTEIbHbIC U OTpUIIATENIbHbIE YKcia. YUTaTh U 3alUChl-
BaTh OYKBEHHBIC BBIPDAKEHUS, COCTABIISITh OYKBEHHBIE BHIPAKECHHUS MO YCIOBHSIM 3a/1a4. BIYUCIATE Unc-
JI0OBOE 3HaueHHEe OYKBEHHOTO BBIPAKECHHs MPU 33JaHHBIX 3HAUCHUSX OykB. COCTaBNIATH ypaBHEHUS IO
yCIIOBUSM 3ajay. Pemate mpocreiile ypaBHEHHS Ha OCHOBE 3aBUCHUMOCTEH MEXAY KOMIIOHEHTaMU
apudmernueckux aeiicteuil. Haxoauth AMHy OoTpe3ka Ha KOOPIWHATHOM MPSMOM, 3HAs KOOPIWHATHI
KOHIIOB 3TOr0 oTpe3ka. Pacno3HaBaTh Ha yepTexax, pUCyHKaX, B OKPYKalIIeM MUPE HMPU3MbI, IUIUH-
Jpbl, MUPaMU/Ibl, KOHYCHI. Pemare TeKCTOBBIE 3a]aul apU(PMETHUECKUMHU CIIOCO0aMH

YMHO:KeHME U JeJIeHHE MOJI0KUTEJIbHBIX H OTPUIATECIbHBIX YUCEJ — 13 yacos.

97-98 Monynb yncna.

99- CpaBHEHHE YHUCEIL.

101

102- H3MeHeHuEe BEIUYYH.

103

104 Kontponbnas padota Ne
9 «IlonoXuTeabHbIE U
OTPUIATEIILHBIC YUCIIAY.

6

105- CrnoxxeHue guced ¢ mo-

106 MOIIBIO KOOPINHATHOU
MPSMOM.

107- Crnosxenue oTpuLaTENb-

109 HBIX YHCEJ.

110- CrnoxxeHue 4ucedn ¢ pas-

112 HBIMH 3HAKaMHU.

113- Brrunranmue.

115

116 KonrtponbHas pabora Ne
10 «CnoxeHure 1 BBIYHU-
TaHHE MMOJOKUTEIbHBIX U
OTPHUIATEILHBIX YHCEI.

7

117- YMHOXKEHHE.

119

120- Henenue.

122

123- PanmonanpHbIC ynca.

125

@opMynHMpoBaTh MPABUIA YMHOKEHHS U JIEJICHUS MOJOKHUTEIBHBIX U OTPULATENbHBIX yucen. Bpimos-
HATb YMHOXXCHHUE U JCIICHUE IOJIOKUTEIbHBIX U OTPULIATENIBHBIX YACEIl. BEIYUCIIATE YUCIIOBOE 3HAYCHUE
JIpOOHOTO BBIpAXXEHUA. | paMMaTUYECKN BEPHO YUTATh 3alUCH MPOU3BEACHUM U YaCTHBIX, COJEPKAIINX
MIOJIOYKUTEJIBHBIE U OTPULATENbHBIC YnCia. XapaKTePU30BaTh MHOKECTBO PALIMOHAIIBHBIX YHcell. YuTaTh
U 3alUChIBaTh OYKBEHHBIE BBIPAXKEHMS, COCTABIATh OYKBEHHBIC BBIPQXKECHUS 10 YCIOBUAM 3agad. Bel-
YHCIISTHh YUCIIOBOE 3HaUCHNE OYKBEHHOT'O BBIPAKEHUS NIPU 33JaHHBIX 3HaYeHUsAX OykB. DopMyIupoBaTh
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U 3alMChIBaTh C NMOMOIIbIO OYKB CBOMCTBA JACUCTBUI C pAallMOHATIBHBIMU YUCIIAMHU, IPUMEHSTh UX IS
peoOpa3oBaHUs YHUCIOBBIX BbIpaxeHH. COCTaBIATh YpaBHEHHs MO YCIOBHSAM 3ajad. Pemats mpo-
cTeilne ypaBHEHHsI Ha OCHOBE 3aBUCHUMOCTEI MEXAy KOMIIOHEHTaMH apuMeTHuecKkux aenctBuil. Pe-
IaTh TEKCTOBBIC 33J[aud apuPMETHUICCKHUMH CriocoOamu. Pemarh norudeckue 3a1aqu ¢ MOMOIIBIO Tpa-

¢dhoB

Pemienne ypaBHenmuii -15 yacos.

BepHo mcmonb30BaTh B peud TEPMHHBL: KOdhuyuenm, packpvimue cKoOOK, N0O0OHble clazaembie,
npugeoenue noOOOHBIX ClA2aeMblX, KOpeHb YpasHeHus, NuHeliHoe ypasHeHue. I'paMMaTHYeCKu BEPHO
YUTaTh 3allMCH YpaBHEHUU. PackpbIBaTh CKOOKHU, YIPOIIATh BBIPAKEHUS, BRIYUCIATH KOOPPUIIUECHT BbI-
pakeHus. Pemate ypaBHEHUS YMHOKEHUEM WJIH JICJICHHEM OOCHX €ro 4acTel Ha OJHO U TO K€ HE paB-
HOE HYJIO YHCIIO MYTEM MPEHOCa CIaraeMoro 13 OJIHOM 4acTu ypaBHEHUS B JIpYryro. Pemars TeKCTOBbIE
3aJ1a4y¥ ¢ TIOMOIIBIO ypaBHEHMH. PemaTts TekcToBbIe 3a1aun apudmMeTndeckumMu criocodamu. [lpuBoauts
MIpUMEpPbl KOHEYHBIX U OECKOHEUHBIX MHOKECTB. PelaTs iornueckue 3aauu ¢ moMoIibio rpadoB

Koopannartel Ha miiockoctu — 13 yacos.

126- CBoiicTBa 1eCTBUH C

128 palMoHaIbHBIMU YU CIa-
MHU.

129 KonrponsHas pabora
Nell «YMHOXEHHUE U Jie-
JICHUE TIOJI0KHUTEIbHBIX U
OTPHUIATENILHBIX YHCEII.

8

130- PackpebiTre cko6ok

132

133- Koaddunument.

134

135- [Tono6Hble cnaraemole.

137

138 KonTponbras padorta No
12 «Koappunuenr. Io-
NOOHBIE CIIaraeMbIe».

139- Pemenune ypaBHeHMiA.

143

144 Kontponbnas padota No
13 «Pemmenue ypaBHe-
HUI.

9

145- [lepnenukynsapHsie

146 IIpSIMBIE.

147- [TapannenpHble MpsIMBIE.

148

149- Koopaunarnas mioc-

151 KOCTb.

152- Cronbuatblie quarpam-

153 MBI,

BepHo HCroNb30BaTh B peUd TEPMUHBL: NEPREHOUKYIAPHbIE NpsSmble, Napaiieibible npsimble, KOOPOU-
HAmMHuas NJI0CKOCHb, 0Cb AOCYUCC, 0Cb OpouHam, cmonbuamas ouazpamma, epagpux. OObIICHITH, KaKue
MpSIMBIE HA3bIBAIOT MEPIECHANKYIIPHBIME U KaKhe — MapajuieibHbIMA, (OpPMyIHpOBaTh WX CBOMCTBA.
CTpouTh MEPHCHIUKYISPHBIC ¥ ApaJICIbHBIC MPSIMbIE C TOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB. CTpo-
UTh Ha KOOPAMHATHOMN TUIOCKOCTH TOYKH U (DUTYPHI 1O 3aJaHHBIM KOOPJAWHATAM; ONPEAEIIATh KOOPAUHA-
ThI TOUEK. YnUTaTh rpaduku MPOCTEHIINX 3aBUCUMOCTEH. PeliaTh TeKCTOBbIC 3a/1a4i apU(PMETHICCKUMU
criocobamMu. AHAIM3UPOBATh U OCMBICIIMBATh TEKCT 3a7adH, MepehOpMyIHpPOBaTh YCIOBHE, U3BICKAThH
HEOOXOAUMYI0 HH(POPMALIUIO MOJACTHUPOBATh YCIOBUE C MMOMOIIBIO CXEM, PUCYHKOB, PEalIbHBIX TpeaMe-
TOB; KPUTUYECKH OLICHUBATH IMOJIYYCHHBINH OTBET, OCYIIECTBISTh CAMOKOHTPOJIb, TIPOBEPSISE OTBET HA CO-
OTBETCTBHE
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154- I'paduxmu.

156

157 KonTponbnas padorta Ne
14 «KoopauHaTel Ha
IJIOCKOCTH.

10 IloBTOpenue -18 yacon

158- JIenuMoCTh Ynced.

159

160- Cl1okeHHe U BEIYUTAHUE

161 npobeii ¢ pa3HBIMU 3HA-
MEHATEIISIMH.

162- VYMHOKEHUE U ICICHHUE

164 O0OBIKHOBEHHBIX JAPOOCI.

165- OTHOWIEHUS U TPOTIOP-

167 1107078

168- [TonoKUTEIBLHBIE U OT-

169 pHULIaTENIbHbIE YUCIIA.

170- CrnoskeHue 1 BEIYUTAaHHUE

171 MOJIOKUTEIBHBIX U OT-
pUTIATEIILHBIX YHCETT.

172- VYMHOXKEHUE U JACICHHUE

173 MOJIOKUTEIBHBIX U OT-
PHIIATEIBHBIX YHCEIL.

174- ['omoBast KOHTpONIBHAS

175 pabora. AHaIM3 KOH-

TPOJIBHOU PabOTHI.
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5. Kpurepnu oneHnBaHusi y4eOHOM JesITeIbHOCTH 00y4aIOIIMXCS 110 y4eOHOMY
npeamery «MaremaTuka»

1. Quenka nucoMeHHLIX KOHMPOJIbHBIX PADOM_00YUaAlOWUXCA N0 MaAmeMamuxKe.

OtMeTKAa «S5», eclu:

e paboTa BBINOJIHEHA TTOJHOCTHIO;

® B JIOTUYECKUX PACCYKJICHUSAX U 0OOCHOBAHHH PEIICHUS HET MPOOEIOB U OIMNOOK;

® B pEIICHUU HET MAaTEeMAaTUYCCKUX OMMOOK (BO3MOXKHA OJJHA HETOYHOCTh, OMTUCKA, KOTOpas He
SIBIISICTCS CJICJICTBUEM HE3HAHUS WJIM HEMOHUMAaHUs y4eOHOTO MaTepuana).

OT1MmeTKa «4» CTaBUTCS B CICAYIOIINUX CIydasx:

e paboTa BBIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMS IArOB PEHICHUS HEIOCTATOYHBI (€CiH
yMeHHE OOOCHOBBHIBAThH PACCYXKICHUS HE SBISIIOCH CIIEITUAITBHBIM 00BEKTOM MTPOBEPKH );

e JIONYIIEHBI OJIHA OMHUOKA WU €CTh JIBa — TPU HEA0UYETA B BBIKJIAJIKAX, PUCYHKaX, YePTEkKax
nu rpadukax (eciau 3TH BUABI pabOT HE SABIISIIUCH CIIEIUATILHBIM 00BEKTOM ITPOBEPKH ).

OtmeTKka «3» cTaBUTCS, €CIIN:

e JomymieHo Oosiee OMHOM OmMOKM WM Oojiee JBYX — TpeX HEIO0YeTOB B BBIKJIAJKAX,
yepTexkax uiu rpadukax, Ho oOyuaromuiics o6nagaeT 00s3aTeNbHBIMU YMEHHUSIMH IO TIPOBEpsieMOi
TEeMe.

OTMeTKa «2» CTaBUTCH, €CIIH:

e JIONMYIICHBI CYIIECTBEHHBIC OIIMOKHM, TIOKa3aBIIKe, YTO OOydJaromuiics He o0iagaet
00s13aTeTbHBPIMA YMEHHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.

YYuTens MOXKET MOBBICHTHh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIIPOC WJIM OPUTHHAILHOES
pelIeHre 3a1a4u, KOTOpble CBUACTEIBCTBYIOT O BBICOKOM MaTeMaTUYECKOM Pa3BUTHH
oOyuJaroIerocs; 3a pemeHue 0oyee CI0KHON 33aJJa4H WM OTBET Ha 00Jiee CIIOKHBIN BOIIPOC,
MpeIIoKeHHbIe 00yYaroeMycst TOTOTHUTENBLHO MOCIIE BBITOTHEHHS UM KaKUX-TH00 APYTruX
3aJIaHuH.

2. OueHkKa YCTHBIX OTBETOB 00y4aloLIUXCS M0 MaTeMaTHKe
OTBeT OLIeHUBAETCS 0TMETKOM «5», €ClIM YUEHUK:
® [IOJIHO PAacKphUI COJiepKaHue MaTepHraia B 00beMe, MpeayCMOTPEHHOM MTpOrpaMMoil 1 y4ueo-
HUKOM;
® H3JIOXKWI MaTepHall TPaMOTHBIM S3BIKOM, TOYHO MCIIOJIb3ys MaTEMaTHYECKYI0 TEPMHUHOJIO-
TMI0 M CHMBOJIMKY, B ONPEAEIEHHON JIOTHYECKON NOCIIEA0BATENbHOCTH;
® [PaBUJILHO BBINOJIHWI PUCYHKH, UEPTEKH, TPaQUKHU, COMTYTCTBYIOIIUE OTBETY;
e [I0Ka3aJl YMEHUE WJUIIOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU IIPUMEpPaMH, PUMEHSThH €€ B HO-
BOU CUTYyaIlMH MPH BBINOJIHEHUU PAKTUYECKOTO 3a/1aHHUS;
® [IPOJAEMOHCTPUPOBAJI 3HAHME TEOPHM paHee M3YUYEHHBIX CONMYTCTBYIOLIMX TeM, chopMupo-
BaHHOCTb U YCTOMYMBOCTH MCIIOJIb3YEMBIX IIPH OTBETE YMEHUIN U HABBIKOB;
e OTBEYAJ CAMOCTOSTEIBHO, 0€3 HaBOJAIIUX BOIPOCOB YUHUTES;
® BO3MOXHBI OJ]Ha — JIBE HETOYHOCTH IPU OCBELIEHUU BTOPOCTEINIEHHBIX BOIPOCOB UJIU B BbI-
KJIaJIKaX, KOTOPbIE YUEHUK JIETKO MCIIPABUII IIOCTIE 3aMEYaHUs YUUTEIS.
OTBeT OLIEHUBAETCS 0TMETKOM «4», €CiIH YI0BJIETBOPSAET B OCHOBHOM TPeOOBaHUSAM Ha OLEHKY
«5», HO TIPH 3TOM MMEET OJIMH U3 HEAOCTATKOB!
® B WU3JOXKEHUU [OMYIIEeHbl HeOoNbIIMe TMpoOeNnbl, HE HWCKAa3UBIIEe MaTeMaTUYeCKOe
COJIEpKaHUE OTBETA;
e JIONYyIIEHBl OJWMH — JiBa HEJOYETa IPU OCBELICHHMM OCHOBHOI'O COJEP)KAaHHS OTBETA,
WCIIPABJICHHBIE [TOCIIE 3aMEYaHUs] YUUTEIS;
e JIONMyIIeHbl omMOKka uiau Oosiee ABYX HEAOYETOB  IMPU OCBELIEHHH BTOPOCTENEHHBIX
BOIIPOCOB MJIU B BBIKJIAJIKAX, JIETKO UCIPABJIEHHBIE MOCIIE 3aMEUYaHUsl YUUTEIS.
OtMmeTka «3» CTaBUTCS B CIEAYIOIUX CIydasX:
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® HEMOJIHO PACKPHITO COJEpKaHWe MaTepuana (CoAepKaHHE H3JI0KEHO (parMEeHTapHO, HE
BCEr/a IOCJENI0BaTENbHO), HO IMOKa3aHO oO0llee MOHMMaHue BOIpPOca M IMPOJEMOHCTPUPOBAHBI
YMEHHS, JOCTATOYHBIC JIJIi YCBOGHHUS IpOrpaMMHOro martepuaia (ompeneneHsl «TpeboBaHusIMU K
MaTeMaTHYeCKON MOArOTOBKE 00yUaIOLIUXCs» B HACTOSIICH MporpaMMe Mo MaTeMaTHKe);
® UMEIUCh 3aTPYAHCHHSI WM JOMYIICHBl OIMMOKA B ONPEACICHUU MaTeMAaTHYECKOM
TEPMUHOJIOTHH, YEPTEXKaX, BBIKIAJKAX, UCIPABICHHBIC MOCJIC HECKOJIbKUX HABOJSIIMX BOMPOCOB
YUUTEJIS;
® YYCHUK HE CHPABWICS C NPUMEHEHUEM TEOpPUM B HOBOM CHUTYallMd TPU BBITOJIHECHUHN
MIPAKTUYECKOTO 33JJaHUsl, HO BBITOJHUI 3aJaHMsI 00s13aTEIIBHOTO YPOBHSI CIIOXKHOCTH T10 JTAHHOH TeMe;
® IpUd JIOCTATOYHOM 3HAHUM TEOPETUYECKOrO0 MaTepuaja BbIBIEHA HEIOCTaTOYHAS
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHHI1 U HAaBBIKOB.
OTMeTKa «2» CTaBUTCS B CICAYIOIIUX CIIyYasx:
® HE pacKpBITO OCHOBHOE COJIepKaHue y4eOHOro MaTepuana;
e OOHapy)XeHO HE3HaHHE YYEHUKOM Oouibllieli WM Haumbojee BaKHOM dYacTh y4eOHOTo
MaTepuana,
® JIOMYIIEHBl OMIMOKKM B ONPEACICHUU TOHITHM, MPU HMCIOJb30BAaHUU MaTeMaTHYECKOM
TEPMHUHOJIOTUH, B PHCYHKax, 4YepTekax WM Tpadukax, B BBIKIAIKaX, KOTOpbIE HE
WCIIPABJIEHBI MOCJIE HECKOJIBKUX HABOISIIMX BOIIPOCOB YUUTEIIS.

Ob0mas kaaccupukamus ommnoOK.
[Ipu ouieHke 3HaHUMN, yMEHUN U HABBIKOB O0YYAIOUINXCA CIEAYET YUUTHIBATh BCE OMIMOKU (TpyObIe
Y HETPYyOBIC) U HENOUETHI.
I'pyObiMH cunTAKOTCH OLIMOKHU:
I HE3HAHUE OIpPECIICHUs] OCHOBHBIX TOHSITHH, 3aKOHOB, MPABUJI, OCHOBHBIX MOJIOKEHUHN TEO-
puu, He3HaHue HopMyIl, OOLIEIPUHATHIX CUMBOJIOB 0003HAUYCHUN BEIHUWH, €AUHUI] UX U3MEPEHUS;
ii. HE3HaHWE HAMMEHOBAHUMN €IMHULl U3MEPEHHUS;
iii. HEYMEHHWE BBIJICIUTH B OTBETE II1aBHOE;

iv. HEYMEHHE IPUMEHATH 3HAHUS, AJITOPUTMBI JUIsl PELLICHNUS 33]1a4;
V. HEYMEHUE JIeJIaTh BHIBOJIbI M 00O00IIEHNS;
Vi. HEYMEHHE YUTaTh U CTPOUTH I'padyKy;
Vii. HEyMEHHUE MO0JIb30BAThCS IEPBONCTOUYHUKAMHU, YUEOHUKOM U CIIPABOYHUKAMU;
viii. NOTEPsI KOPHS WM COXPaHEHHE TIOCTOPOHHETO KOPHS;
IX. oTOpacbiBaHuE 0€3 0OBSICHEHUI OJIHOTO U3 HUX;
X. paBHO3HAYHbIE UM OIIMOKY;
Xi. BBIUMCIIUTENbHBIE OIINOKHY, €CIIM OHU HE SIBJISIFOTCS] ONUCKOM;
Xii. JIOTMYECKUE OIIUOKH.
K HerpyObIM ommdkam ciaenyeTr OTHECTH:
Xiii. HETOYHOCTh (HhOPMYJIMPOBOK, OIpENEeNeHUl, MOHATUH, TEOpHUil, BbI3BAaHHAS HEMOJIHOTOMN

OXBaTa OCHOBHBIX IIPHU3HAKOB OMPCACIIACMOro MOHATHA WU 3aMEHO OOHOI'0 - IBYX M3 OTUX IIPU-
3HAaKOB BTOPOCTCIICHHBIMU

Xiv. HETOYHOCTH Tpauka;
XV. HEpAIMOHAIBHBIM METOJ] PEIICHUS 33aJ]aud WM HEJIOCTATOYHO MPOJYMaHHBIN TUIaH OTBETa
(HapyIIeHHe JIOTHKH, TOJMEHA OT/IEIbHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIICHHBIMH);
XVi. HEpaIMOHAIBHBIC METO/IbI Pa0OTHI CO CIIPABOYHOMN U JPYro JIUTEPATYPOH;
XVil. HEYMEHHWE PelaTh 3aJa49H, BRITOIHITH 3a/IaHUs B 00IIIEM BH/IC.
Henoueramu siByisitoTCS:
XViil. HepaIoHAIbHBIC TIPUEMBI BRIYUCICHUN U IPEOOPA30BaAHHUIA;
XiX. HEOPEIKHOE BBIMTOJIHEHHUE 3aMTUCEH, YePTEKEi, cXeM, rpaduKoB.
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