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1. HOACHUTEJIBHASA 3AIIMCKA

[Ipennaraemass mporpamMma SIBISICTCS  Pa3BUTHEM CHCTEMBI paHee MPHOOPETEHHBIX
MPOrpaMMHBIX 3HAaHUW, €€ Lelb — CO3/1aTh ILEJIIOCTHOE MPEJICTABICHUE O TEME€ M 3HAYUTEIHHO
PaCHIUPHUTH CIEKTP 3aja4, MOCUIbHBIX IS YUalUXCsl.

Pemienne paznuuHbIX 337124 MOBBIIIEHHOTO YPOBHS CIOKHOCTU MOMOXKET YYalIUMCS CTAPIIUX
KJIaCCOB YIJIyOUTh CBOM MAaTEMAaTHUYECKHE 3HAHUSA, a TaKKe IMOMOXXET C pPa3HbIX TOUYEK 3PEHUs
B3TJISHYTh Ha YK€ M3BeCTHhie TeMbl. OCHOBHas (YHKIHS JaHHOTO Kypca — JOIOJHHUTEIbHAS
noaroroBka ydammuxcs k EI'D.

Kaxnoe 3amstue, a Takke BCE OHU B IIE€JIOM HAIpaBJEHBI HA TO, YTOOBI Pa3BUTh HHTEPEC
IIKOJFHUKOB K TMPEAMETY, a TJIaBHOE, MOpeliaTh UHTEPECHbIE 3a1ayu. Pacmupsisi MaTeMaTuuecKuit
Kpyro3op, mporpamMma 3Ha4yuTeIbHO COBEPIICHCTBYET TEXHUKY PEIICHUSI CIIOKHBIX 3aIaHUM.

JlaHHbII Kypc MpejyiaraeT ydamuMmcsi 3HaKOMCTBO C MaTEMAaTHUKOW, Kak ¢ OOMIEKYJIbTYpPHOU
[IEHHOCTHI0, BEIPAOOTKON MOHUMAHHS UMM TOTO, YTO MAaTEMaTHKa SBJISIETCS HMHCTPYMEHTOM TTO3HAHUS
OKPYXAIOIIEr0 MHUpa W caMoro ceOs. 3aHsATHs MpeaycMaTPpUBAIOT TOBTOPHOE PACCMOTPEHHE
TEOPETUYECKOTO MaTepHalia 0 MaTeMaTUKe, HauYWHas C MSTOro Kjiacca, a KpOME dTOTO, HAlleJIeHbl Ha
OoJsiee TIIyOOKO€ PACCMOTPEHHE OTACIBHBIX TEM, MOATOMY HMMeEeT 0oJiblioe o0meoOpa3oBaTebHOE
3HaueHne. [Iporpamma Kypca OpueHTHpOBaHA HA PA3BUTHE MBIIIJICHUS W TBOPUYECKUX CIIOCOOHOCTEHM
yqamuxcsi, (GOpMHPOBAHUE Yy HHUX CHCTEMBI IMPOYHBIX MaTEMaTHYECKUX 3HAHWUM, OOIIeydeOHBIX
YMEHUH, pa3BUTHE JINYHOCTHBIX KaueCTB, MTO3HABATEIILHOIO MHTEPECAa M IIEHHOCTHOTO OTHOIIEHUS K
00pa3zoBaHMIO.

Peanuzarust mporpammel yueOHOTO Kypca «/30paHHBIe BOTPOCH MaTeMaTHKNY TPEIoIaraet
WCIO0JIb30BaHNE AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

HopmaTuBHbIE, KOHIIENTYAJIbHbIE M HHbIE OCHOBBI /ISl Pa3padoTKU padoyeil MporpaMmbl
yueOHOro Kypca:

1. ®enpepanbubiii 3akoH Poccuiickoit @enepanuu ot 29.12.2012r. No273-d3 «O6 oOpa3oBaHuH B
Poccuiickoit deneparum» (¢ I3BMEHEHUSIMHU U JOTIOJTHEHUSIMH);

2. Tlpuka3z MunuctepctBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 1. Ne 413
«O0 yrBepxkAeHUU (elepalbHOTO TOCYIapCTBEHHOIO 00pa3oBaTeNbHOrO CTaHAApTa CpPETHEro
o01ero 00pa3oBaHus» (C U3MEHEHUSMH U JIOTIOJHEHUSIMH );

3. Ilpumepnas ocHOoBHasi 0Opa3oBareiabHasi Iporpamma CpeHero oomero oopa3oBaHusi, 0400peHHas
pemienueM @enepalibHOTO Y4eOHO-METOAMUYECKOT0 OO0bEeIMHEHUS MO O00IeMy 00pa30BaHUIO
(ITpotokon ot 28 utons 2016 r. Ne 2/16-3);

4. Tlpuka3z MunmuctepcTBa npocBenieHus: Poccuiickoit @enepamuu ot 28 aBrycra 2020 1. Ne 442 «O06
yrBepxkaeHun llopsaka opraHu3anuu M OCYIIECTBICHUS 00pa30BaTENbHON JESATENBHOCTH IO
OCHOBHBIM 00111€00pa30BaTEbHBIM MporpaMmaM - 00pa30oBaTENbHBIM MporpaMmaM HaudyalbHOTO
oOmiero, OCHOBHOTO O00IIEro u cpeaHero oOmero o0pa3oBaHus» (C  HM3MEHEHUSMH U
JIOTIOTHEHUSIMU );

5. Ilpuka3 MunuctepctBa mnpocsemenusi Poccuiickoit ®enepanuu ot 20.05.2020 Ne 254 «O6
yIBEpXACHUU (penepanbHOTO TepeyHs Y4YEeOHHMKOB, JOMYIIEHHBIX K HCIOJIB30BaHUIO MPHU
pealM3aliii  UMEIOLIUX TOCYIAapCTBEHHYIO  aKKpEAWTalUI0  00pa3oBaTeNbHBIX MPOTPAMM
Ha4yalpHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero ooOmero o0pa3oBaHUS OpraHU3alUSIMU,
OCYILIECTBISIONIUMHU 00pa30BaTENbHYIO JESTEILHOCTDY;

6. Meroanueckue peKOMEHIAINH [0 peanu3anuu 00pa3oBaTENbHBIX MIPOrpaMM HadaabHOTO OOIIETo,
OCHOBHOTO OOIIET0 M CpeaHero oOmiero oOpa3oBaHMs, 00pa3oBaTENbHBIX MPOTPAMM CPETHETO
npodeccHoOHAIbHOTO 00pa3oBaHUsA M JOMOJIHHUTEIBHBIX 0011e00pa30BaTENbHBIX MPOTPaMM C



MPUMEHEHHEM DJIEKTPOHHOTrO0 OOy4YeHHsT M JUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN
Munucrepcra npocsemienus Poccuiickoit @enepanuu ot 19.03.2020;

7. TlocranoBienneMm [JaBHOro rocynapcTBeHHOro caHuTapHoro Bpada or 28.09.20 N 28 «O06
yrBepxkaeHUn caHutapHblx npaswin  CII 2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTUYECKHE
TpeOOBaHMS K OpraHW3allid BOCIHMTAaHHWS M OOydYeHHs, OTAbIXa W O3JO0POBJICHUS JeTedH U
MOJIOICKIY;

8. Konmenmumsi pa3zButusi MaremMatuieckoro oopasoBanusi B Poccuiickoit ®enepanmu (yTBep:kaeHa
24.12.2013 1. pacnopsixkenunem [IpaBurenscrBa Poccuiickoit @enepanuu Ne 2506-p);

9. YcraB W WHBIE JIOKAIBHBIE aKThl YHUBEPCUTETA, PETIAMEHTHPYIOUINE OCHOBHBIC MOJIOKEHHUS,
cnenn(uKy, OCOOEHHOCTH OpraHum3anmui OOy4eHHs [0 TMporpaMmaM CpEIHEro oOIero
oOpa3oBaHUsl.

[Iporpamma HacTOAIIEro Y4eOHOTO Kypca peaju3yeTcss NMPH TOMOIIW/C HCIIOJIb30BaHUEM
CJIEIYIONUX Y4EOHO-METOIMYECKUX pa3pabOTOK (KOMILJIEKCOB):

1. Mamemamuka: aneebpa u Hayaia MamemMamuieckoeo aHaiuza, ceomempus. Ancebpa u
Hayana mamemamuyecko2o auanuza. 10-11 xnaccol: yueb.0n106ueobpazosam. OpeaHu3ayuiL:
oazoswiil u yenyonennwiil yposuu / [l A. Anumos, FO. M. Konseun, M. B. Tkauesa u op.]. - 3-e uzo. —
M.: IIpocsewenue, 2019.

2. Mamemamuka: anreebpa u Hauana mMamemamuyecko2o amaiusa, eomempus. I eomempus.
10-11 knaccei: yueb. 0nsa o0dbweobpas. opeanusayuil: 6azoeviii u yeryonenuoli yposuu / [JI.
C.Amanacsan, B. @.bymysos, C. b. Kaoomyes u op] -21-e uzo. — M.: [Ilpoceewenue, 2019 (MI'Y-
wxorne).

[IporpamMma KOHKPETH3UpPYET COAEp)KaHWE MPEIMETHBIX TeM 00pa30oBaTEIbHOTO CTaHAapTa:
TeOMETPUSl Ha IUIOCKOCTH; TpPSIMbIE W IUIOCKOCTH B TPOCTPAHCTBE, MHOTOTPAHHUKH; BEKTOPHI U
KOOpJIMHATHl B MPOCTPAHCTBE; Teja BpALIEHUS; YWCIa U BBIPAXKEHUS; YpaBHEHHsS U HEPaBEHCTBA;
TEKCTOBbIE 3aJauyd. B OCHOBY mporpaMmbl MOJIOXKEHAa KOHLEMNIMs, MpeaycMaTpUBaroas
dbopmupoBanre (YHKIMOHAIBHBIX 3HAHWUM M yMEHHUH, KOTOPBIE OOECIEeUMBAIOT IIeJIeco00pa3Hoe
MpUMEHEeHHEe 3HaHUH 1o airedpe U HavajaaMm aHajau3a U TeOMETpPHUH.

O01mas XxapaKTepuCTHKA Y4e0HOr0 Kypca

Henp  peanmmzanuu  OOII Co3nanue  ycloBUM g JIOCTHXKEHUS — YpOBHS
COO no yueGHOMY KypCy MaTEeMaTHYeCKUX 3HAHUM, HEOOXOAWMOro sl MPOAOLKEHHS
o0pa3oBaHUS B HAIPABJICHUAX, CBS3aHHBIX C MPUKIATHBIM
UCIIOJIb30BAHUEM MATEMaTUKH M C OCYIIECTBJIEHUEM HAy4YHOU U
UCCJIEIOBATENIbCKON JIEATEeIbHOCTH B 00JacTU MaTEeMaTHKU U
CMEKHBIX HayK

3agaun  peanmzauuu  OOII ofOecrieunTh  KaxJoro oOyd4amoolero pas3BUBAroOILEH
COO no yueGHOMY Kypcy UHTEJUIEKTYalbHOM JEATENbHOCTBIO Ha JOCTYITHOM YPOBHE,
UCIIOJIb3YS MPUCYIYI0 MaTeMaTHKe KPAacoTy U YBJIEKaTeIbHOCTh;

chopMupoBaTh NpEeACTaBICHUS 00 HAECIX U METOAAX
MaTeMaTUKH; O MaTeMaTHKEe KaK YHHUBEPCAJIbHOM SI3bIKE HAYyKH,
CpEeACTBE MOJICJINPOBAHMS SIBJICHUN U NTPOLIECCOB;

chopMHUpOBaTh MaTeMaTHUECKHE 3HAaHUS M yMEHWUS,
HEOO0XO/IUMBIE Ul M3YyYEHHs! IIKOJIBbHBIX €CTeCTBEHHOHAYUHBIX
JMCLUIUIMH, IPOJ0JIKEHUs: 00pa30BaHUs U OCBOCHHUS N30paHHON
CIEMAIBHOCTH Ha COBPEMEHHOM YpPOBHE;

pa3BUTh JIOTMYECKOE MBIIIIEHUE, aAJITOPUTMHUYECKYIO
KYJIbTYpY, HPOCTPAHCTBEHHOE BOOOpaXeHHE, MaTeMaTHYECKOe
MBIIUIEHWE W MHTYMLUIO, TBOPYECKHUE  CIIOCOOHOCTH,

5



HEOOXOMUMBIC NIl  MPOJOJDKCHHS OoOpasoBaHWsI W JUIA
CaMOCTOSTCILHOM NEATCIBHOCTH B 00JIaCTH MaTEMaTUKU H €€
MPUIOKEHUHN B OyAyIei mpopecCHOHANBHON IeATEIbHOCTH;

BOCIIUTATh CPEACTBAMU MATEMATUKU KYJIbTYPhl JIMUHOCTH
yepe3 3HAKOMCTBO C HMCTOpUEH pa3BUTHS MaTEMaTHUKH,
SBOJIONMEN MaTeMaTHYeCKUX Hjei;, ITOHMMaHWsA 3HAYMMOCTH
MaTEMAaTHUKH JJI1 HAY9HO-TEXHUYECKOTO IIporpecca.

Hamuuue
CcBA3EH

MCKIPCAMETHBIX

[Ipenmer (Ha3BaHUE TEMBI) Maremarnueckoe
COZICpKaHue
®usuka (paBHOyckopeHHOe | JImHelHas GyHKIWHS,
JIBUKECHHUE; JIBYDKEHUE, | MPOU3BOAHAS (DYHKIIUU
B3aUMOJICHICTBUE ten, | [lpamas u  oOparHas
AIEKTPUUYECTBO;  MEXAHMKA; | MPOMOPIHUOHATbHAS
ONTHKA; KUHEMAaTHKa. ) 3aBHCHMOCTh
BekTopsl, neicTBus Hajx
BEKTOpaMH

WNudopmaruka (anroputmsl,
rporpamMma. )

Xumus (Macca M KOJMYECTBO
BEII[ECTBA; PACTBOPBHI. )
OKOHOMHMKA

YpaBHEHUsI, HEpABEHCTBA

YpaBHEHMS. IPOLEHTHI

YpaBHeHwus,
HCPAaBCHCTBA, IMPOLCHTHLI

WNHrerpanuss ¢ BHEYpOYHOU
JESTEIBHOCTBIO, B TOM 4HCIIE
C MIPOEKTHOM

VYueOuniii kypc «M30paHHbIE BONPOCHI MaTEeMaTHKN»
MHTETPUPOBAH C TPOTPaMMON BHEYpPOUHOW AECSATEIbHOCTH
«C1oKHBIE BOIIPOCHl MaTEMATUKNY, «DUHAHCOBAsI MaTEMATUKaY,
B KOTOPOH y4YaIlMMCsl MOTYT OBITh NPEJUIOKEHBI TEMbI IIPOEKTOB
B PaMKax IpeaMeTHOH obnactu «MareMaTrka 1 HHGOpMATHKAY.

BeimonHeHHble  ydanuMuUCS — WHOUBUAyalbHbBIE |
TPYNIOBBIE  MPOEKThl MOTYT OBITh  NIPEACTaBICHBI  Ha
KOH(pepeHIHsIX u KOHKypcax Pa3IMYHOTO YPOBHS
(«ITemarornueckuit Onummn», «I"panu TBOPUYECTBAY,
«MexpernoHanpHas MHOTOTpoduIbHAS oJIUMITHAA
IIKOJBHUKOB).
@®opMbl  OpraHM3anmuM  o0pa3oBaTeJIbHOIO  mpolecca MO0  y4eOHOMY  Kypcy,

NpeanoyYTUuTeIbHbIe (POPMBbI KOHTPOJISAA H OLIEHKH

OcHoBHas dbopma Ypox B 0O4HOM, OHJIalH U o(aitH popmarax

OpraHu3anuu

00pa3oBaTeNIbHOIO Ipolecca

110 y4eOHOMY KypCy

Tunel 3aHaTUN Ypoxu ¢popMupoBaHNs HOBBIX 3HAHUH (YPOK-JIEKLUS, B
[TOM 4yuCIIe c MCII0JIb30BAHUEM JMCTaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA).

Ypoxku  npuMeHeHMH  3HAHHA  HA  INPaKTHKe

(KOM6HHHpOBaHHLIﬁ YPOK, B TOM HYHCJIC C HCIHOJB30BAHUCM
N CTAaHIIMOHHBIX O6pa3OBaTeJ'IBHBIX TCXHOHOFHﬁ).

YpOKH KOHTPOJsi M NPOBEPKH 3HAHWNA M YMEHHUi
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(YpOK-TecTUpOBaHHE; YPOK - CAMOCTOSTENIbHAS paboTa).

Bunst u Gpopmbl KOHTPOJIA H Buael koHTpOIA:
OLCHKM 3HAaHWUH, YMECHUH MeKyuulL
oOyuaronuxcs MOYPOYHBIN, TEMATHYECKHUIA;

NPOMEJNCYMOYHASL AMMeEeCAaAyUsL.

no pesyapraraM Tekymiero koHtpois (10 mace, I, I
nonyroaue; 11 kiace, I, 1l mosnyromaue)

DopMBI KOHTPOJIA:

OIPOC, TECTUPOBAHUE, CAMOCTOSTENbHAas paboTa, B TOM
YHCIe C WCIOJb30BAaHHEM AMCTAaHIIMOHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTUH.

Mecrto yueOHoro kypca B yueonom miaane OOII COO
VYueOnslil kypc «30panHble Bonpockl MmateMatukn» B yueOHoM miiaHe OOII COO sBnsiercs
JIOTIOJTHUTEIBHBIM KYpCOM I10 BBIOODY.

O0beM yueOHOr0 Kypca u pacinpe/ejieHue ero
no Kjaccam (rogam) ooyueHus
l'on OO111ee KOJIMYECTBO YacoB HenenbHas Harpyska B gacax
o0yueHus1/Kiacc
10 xmacc/1 rox 35 1
11 xmacc/2 rox 35 1

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O KYPCA
MonyJab «AJiredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIU32»

Buani IlianupyemMblie pe3yabTaThbl Pazgen/
o0pa3oBaTe/IbHBIX 10 kmacc/ 1rom oOydenwus TeMa y4eOHOro
pe3yJbTaToB o0y4yaromuiicst/y4eHuK o0y4yaromuiicst/y4eHuK Kypca
HAYYUTCHA MOJIYYUT BO3MOKHOCTh
HAYYUTbCSA

MpeIMETHBIE 1. OnepupoBath Ha 1. CBoGoaHo | JlemumocThb
6a30BOM YPOBHE | OTIEpUPOBATh  MOHATHUSIMH: | HATYPAIbHBIX
HNOHSATUSIMU: HATypaJlbHOE, | LI€JI0€ YUCIIO0, PAIMOHAIBHOE | YUCEI
esnoe, paloHaIbHOE | YHUCIIO.
YHCIIO. 2. Brimonusate
2. Boinonuate | apudmernyueckue eicTBuS,
apudmernyeckue NEUCTBUA | coueTas YCTHBIE u
c NEHUCTBUTENBHBIMH | TUCbMEHHBIE IPUEMBI.
YHCIIAMHU.
3. OTianyartb B IOBCEIHEBHOM
OpPOCTBIE W COCTaBHBIC | KU3HM M TMPU HU3YyYECHUU
Yyucna. IPYrux YUeOHBIX
4. [Tonbs30BaTbCs | IPEIMETOB:
CBOWCTBAMM JIEJTUMOCTH. BBITIOJIHATH JEHCTBUSA
6. Haxoguts HOK 1 | ¢ YuCIOBBIMU TaHHBIMH TIPH
HO/I. perieHnu 3a7a4
MPaKTUYECKOro Xapakrepa u
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B ITOBCEHEBHOM
KU3HU U TPU  HU3YYCHHUH
JIpYTrux yueOHBIX
IIPEIMETOB:

BBITIOJIHSTD
BBIYUCIICHUS TIPU PEIICHUU
3az1a4 IPAKTHYECKOIO
Xapakrepa,

BBITIOJTHSTh
IPAKTUYECKUE PACUETHI;

COOTHOCUTH
peayibHbIe BEJINYUHBI,
XapaKTEPUCTHUKA OOBEKTOB
OKPY)KAIOILIEr0 MHUpPA C HUX
KOHKPETHBIMH YHCJIOBBIMU
3HAYCHUSIMU

3aa4 nu3 pa3HI/I‘-IHLIX
o0acTeil 3HaHMI;
OIICHUBATD,
CpaBHI/IBaTL H HUCIIOJIB30BAaTh
IIPY PEIIEHUU ITPAKTUUECKUX
3a7a4 YHCJIOBBIE 3HAYCHMS

peaTbHBIX BEJINYUH,
KOHKPETHBIE YHUCJIOBBIC
XapaKTEPUCTUKA OOBEKTOB

OKPYKAIOIIET0 MUpa

1. Pemarts Ha
0a30BOM ypOBHE 3a7a4d Ha
TIPOIICHTHI.

2. Pemars 3agaun ¢
9KOHOMUYECKUM
COJIepIKaHUEM.

B MOBCETHEBHOMN
)KU3HHU W TIpU  HU3Y4YCHUU
JIPYrUX MPEIMETOB:

1. CBoOOIHO pemiaTh
3a/1ayv Ha TPOIICHTHI.

2. Crpouts
MaTeMaTUYeCKyl0  MOJIETh
pelIeHusT 3a7a4 Ha BKJIAIbI,
KpPEJIUTBHI, OaHkn Hu
MPOIIEHTHl W HAXOJUTh WX
pericHue.

TexkcToBnle
3a1a4u

peliaTh HECIOKHbIE B IIOBCEIHEBHOM
MPAaKTUYECKHE 3a7a9n KU3HM M TpPU HU3YyYCHUU
IPYTUX y4eOHBIX
MIPEAMETOB:
yMETh
WHTEPIPETUPOBATH
MOJY4YEHHbIE 3HAHUS INpH
pelieHnn CJI0KHBIX
SKOHOMMYECKHX 3a/1a4
1. OnepupoBath Ha 1. Onepuposats | CiienoBanue U
6a3o0BOM YPOBHE | OHATHUSIMU: JIOTUYECKOE | pABHOCUIIBHOCTh
MNOHATUSAMU:  JIOTUYECKOE | CIEIOBAHUE u
ClieIOBaHUE U | paBHOCUJIbHBIE
PaBHOCHUJIbHBIE BBICKA3bIBAHUS;
BBICKA3bIBAHHSI. 2. Ctpouth
2. OuieHUBaTh | OTPULIAHUS
JIOTUYECKYIO CJIeI0BaHMUS.
NPaBUIBHOCTh
pacCyXIEHUM, B ITIOBCEHEBHOM
pacno3HaBaTh KU3HU U TPU  HU3YYEHUHU
JIOTUYECKH HEKOPPEKTHBIE | APYTUX YUeOHBIX
pacCcyXJIeHHUs. MPEAMETOB:

pa3pa6aTBIBaTB I1J1aH




B MMOBCEIHEBHOM | CBOMX JACHCTBUM.
JKU3HHU W TIPpU HU3YYCHUU
JIPYrUX MPEIMETOB:

YMEHHE JIeNnaTh
BBIBOJIbI, OBICTPO u
JIOTHYCSCKU MIPUHUMATh
pELICHMUS.

MCTAIIPpECAMCTHBIC

1. YMmeHue caMOCTOATENBHO ONPEACTATh IeNn
CBOEr0 OOYYCHHsI, CTaBUTh, (POPMYIHPOBATH s ceOs
HOBBIC 33/1a4M B y4€Oe W MO3HABATEIBHOU JEATCITHLHOCTH,
pa3BHBaTh MOTHBBEI W HMHTEPECHl CBOCH IO3HABATEIHHOM
JEeSITeIIbHOCTH; YMCHHE

CaMOCTOSITEIPHO TIAHUPOBATh ITYyTH JTOCTHIKEHUS
mene, B TOM 4YHCIE aJbTCPHATUBHBIC, OCO3HAHHO
BbIOMpaTh Haubosee 3(QeKkTuBHBIE CIMOCOOBI pEIIeHUs
y4eOHBIX M TO3HABATEIHHBIX 3a/1a4.

2. YMeHHME COOTHOCHTL CBOHM JEHCTBUA C
IUIAHUPYEMBIMU  Pe3yIbTaTaMH, OCYIIECTBIISITH KOHTPOJIb
CBOCH JCATEIPHOCTU B TIPOIIECCe JOCTIKEHUS Pe3yJbTara,
OTIPENIETATh CIOCOOBI AEUCTBUN B paMKax MPEII0KEHHBIX
yCcIoBUM U TpeOOBaHUH,

KOPPEKTHPOBATh CBOM JICHCTBUSA B COOTBETCTBUU C
U3MEHSIOIICICS CUTyallue.

3. YMeHue olleHUBaTh MPAaBUILHOCTb BBITIOJIHEHUS
y4eOHOM 3a/1auu, COOCTBEHHBIC BOBMOKHOCTH €€ pelIeHNs;

4. Bnanenue OCHOBaMH CaMOKOHTPOJIS,
CaMOOLIEHKH, TPUHSATUS pEHIeHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpPa B y4eOHOW M TO3HABATEIHLHOMN
NeSITeNIbHOCTH.

5. VYmeHue omnpenenartb MOHSATHS, CO3JaBaTh
0000111eHus, yCTaHaBJIMBAaTh aHaJIOTUH,
KJIaCCU(PHUIIMPOBATH, CaMOCTOSITENILHO BBIOMpATH
OCHOBAaHUS M  KpUTepuh i KilaccuuKaluu,
yCTaHaBIUBAaTh MIPUYMHHO-CIIC[ICTBEHHBbIE, CTPOUTH
JIOTUYECKOe paccyxieHue, YMO3aK/II0OUYeHHe
(MHAYKTUBHOE, NEAYKTUBHOE U IO AHAJIOTUU) U JeNaTh
BBIBO/JIBI.

6. Ymenue CO3/1aBaTh, MPUMEHSITD u
peoOpa3oBbIBATH 3HAKH M CUMBOJIBI, MOJIEJIM U CXEMBbI JJIs
pelieHuss y4eOHBIX W TO3HABaTENbHBIX 3aj[ay; yMEHHE
OpPraHu30BBIBATH Y4€OHOE COTPYTHHUYECTBO U COBMECTHYIO
NEeSTeNbHOCTh C YYHMTEIeM W CBEPCTHUKAMH; pPaboTaTh
WHAMBUAYAIbHO U B TPYIINE: HaXOIUTh 00Illee peleHne u
pazpemniaTth KOHQIUKTH Ha OCHOBE COTJIACOBAHMS MO3UIUI
U y4é€Ta MHTEpecOB; POPMYyIUPOBATH, APTyMEHTUPOBATh U
OTCTanuBaTh CBOE MHEHHE.

JlenumMocTh
HaTypaJIbHbBIX
YuCell.
TexcToBwIC
3aJa4u.
CnenoBaHue H
PaBHOCUJIBHOCTb.

JIMYHOCTHBIC

1. ®opmupoBaHMe UyBCTBA TOPAOCTH  3a
POCCHICKYIO HayKy, OTBETCTBEHHOIO OTHOUIEHMS K TPYLY,

JlemuMocCTh
HATypaJIbHBIX
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LIEIEYCTPEMIIEHHOCTH.

2. ®opMmHpoBaHME YMEHMsI YIpPABIATH CBOEH
IIO3HABATENbHOU ACATEIBHOCTBIO.

3. ®opMmupoBaHue
COBPEMEHHOMY YpPOBHIO pa3BHUTHUS

COOTBCTCTBYIOIIICC
HayKH, 3HAYMMOCTH HAYKHU,

MHUPOBO33PEHUS,

TFOTOBHOCTU K Hay4YHO-TEXHMYECKOMY TBOPYECTBY,
BJIAJICHUIO JIOCTOBEPHON WHpOpManueil o TeperoBbIX

JOCTHKEHUSX U
OTKPBITHSX MHPOBOMI

U OTEYECTBEHHOW HAYKH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 ycTpoiicTBe

MHpa 1 00111eCTBa.

4. ®opmupoBaHHE TOTOBHOCTH U CIIOCOOHOCTH K

00pa3zoBaHuIo,

B TOM YHCIIC CaMOO6p330BaHI/IIO, Ha

MMPOTKCHHUN Bcel KHU3HHU, CO3HATCIBbHOT'O OTHOIICHUA K

HETIPEPBIBHOMY
YCIEUIHOU
JEeSTENBHOCTH.

00pa3oBaHUI0  Kak
MpoQEeCCUOHAILHOW |

YCIIOBHIO
0OIIIECTBEHHOU

YHCel.
TexcToBrIie
3aJauu.
CunenoBanue

u

PaBHOCHUJIBHOCTb.

11 kmacc/ 2 rox oOyueHus

MMpECAMCETHBIC

1. OmnepupoBarh Ha
0a30BOM ypOBHE OCHOBHBIMH
OTIHCATEITHLHBIMU
XapaKTePUCTHKAMH
YHCIIOBOr0 Habopa: cpeaHee
apudMeTHIecKoe,
HauOoJblllee U HauMEHbIIee
3HAYEHUS.

2. OmnepupoBaTh Ha
0a30BOM YpOBHE TOHSATHSIMU:
4acToTa U BEPOSITHOCTH
COOBITHS, CITy4alHbIN
BBIOOD, OTIBITHI c
PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMU
COOBITHSAMH.

B IIOBCEIHEBHOU
KU3HH M 1P U3Yy4EHUU
JPYTUX IPEIMETOB:

OLICHUBATh u
CpaBHMBaTb B  IIPOCTBIX
ciy4asix BEPOSTHOCTHU
COOBITUH B peabHOMN JKU3HU.

l. OnepupoBarb
HNOHATHSIMM:  4YacToTa |
BEPOSITHOCTh coOBITHS,
CIIy4ailHbIi BBIOOD, OTIBITHI
c PaBHOBO3MOKHBIMH
3JIeMEHTapHBIMU
COOBITHSIMH.

B  noscegueBHOU
KU3HU W TPU HU3YYCHHH
JPYTUX MPEIMETOB:

BBIUUCIIATH WIN
OIICHUBATh  BEPOSITHOCTH
COOBITU B peallbHOU
KHU3HU.

Kombunaropuka

1. BrerauciagaTs
BEPOSITHOCTH COOBITUH Ha
OCHOBE TIOJCYETa  YHCIIa
HCXOJ0B.

1. HNmetn
MIPE/ICTABICHHE 0
JUCKPETHBIX 51
HEMPEPHIBHBIX CIy4aWHBIX

Craructuka
Teopus
BEPOSITHOCTEN

u
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2. Haxomuts | BenmnumHax u
BEPOSITHOCTh ~ COBMECTHOI'O | paclpeAeacHUsX, 0
HaCTYIUJICHUS JBYX | HE3aBUCUMOCTHU
HE3aBUCUMBIX COOBITHIA. CIIy4alHbIX BEJIMYUH.

B IIOBCETHEBHOU B  noscenHeBHOU
KU3HM M TpU U3YYEHUH | KU3HU M TPU HU3YHYEHUHU
JPYTUX NPEIMETOB: JPYTUX IPEIMETOB:

COIIOCTABJISAT, BbIOMpATh
CpPaBHUBATh, HOAXOISIIHE METO/1bI
UHTEPIPETUPOBATH B | IIPEJICTaBICHUS U
MPOCTBIX CIy4asix peayibHble | 00pabOTKH TaHHBIX.
JTAaHHbIE, IPEJICTaBJICHHbIE B
BHJEC TaONUIl, JUarpamm,
rpaduKoB.

MeTaInpeaMETHbIE 1. CamocrosiTeNIbHO OmNpeAensaTh Lenu, 3anaBath | KomOuHaropuka
rapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO OTIPEICIIUTD, Craructuka u
YTO I1eJIb IOCTUTHYTA; Teopus

2. OnenuBaThL BO3MOJKHEBIE MOCJIEACTBUSI | BEPOSITHOCTEM.
JTOCTVDKCHHSI TIOCTABJICHHOM TIEMM B JIEATEIHHOCTH,
COOCTBEHHOM J>KM3HM U JKU3HH OKPYXKAIOMIMX JIO/eH,
OCHOBBIBASICh HA COOOPAKEHUSIX STUKH H MOPAJIH.

JINYHOCTHBIE 1. TotoBHOCTE M crmocobHOCTh oOydarommxcs k | KomOunatopuka
CaMOpPa3BUTHI0 M CaMOBOCHHUTAaHUIO B COOTBETCTBUHU C Craructuka u
0011e4eI0BeYeCKUMHU LEHHOCTSIMU " uacalaMH | TEOPUS
IpaXKIaHCKOTO 00IEeCTBa; BEpPOSTHOCTEM.

2. CdopMHupOBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKM U OOIIECTBEHHON NPAKTHKH, OCHOBAaHHOE Ha
IManore  KylnbTyp, a TakKe  pa3iuuHbiX  (opm
OOLIECTBEHHOTO CO3HAHHWS, OCO3HAHHE CBOETO0 MecTa B
HOJIMKYJIBTYPHOM MUDE;

3. I'oToBHOCTH U CHOCOOHOCTH K 00pa3oBaHUIO, B
TOM Yucle caMooOpa30BaHMIO, HA MPOTHKEHUM BCe
KU3HU.

Monyas «I'eomeTpus»

Buabi Il1anupyemMsblie pe3yabTarhbl Pazpnen/

o0pa3oBaTe/IbHBIX 10 knacc/ 1rox o6ydeHus TEMA

pe3yJbTaToB o0yyamuiicsi/y4eHuK o0yyarmuiicsi/y4eHuK yueOHOro
Hay4YHuTCs MOJIYYHUT BO3MO’KHOCTh Kypca
HAYYHMThCS

[IpeameTHbIE 1. OnepupoBaTh 1. Pewate 3agaun Ha | [lnanumetpus.
OCHOBHBIMH HaXO0X/JIEHUE Koopaunarst
NOHATUSMUIIAHUMETPUH; F€OMETPUYECKUX  BEJIUYMH | U BEKTOPHI.

2. Pacno3nasars | nmo obpasiam W
OCHOBHBIE BHJIBI | QITOPUTMAaM;
T€OMETPHYECKUX QUTYP; 2. [IpumeHnaTsb
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3. N3ob6paxath
u3ydaemble (UTYPHl OT PYyKH
U C TPUMEHEHUEM IPOCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB;

4.HaxonuTp miomagu
buryp ¢  TpUMEHEHUEM
opmyu;

5. Onpenensrsb
KOOP/AWHATHI TOUKH;

6. Bprumcnsats umHy
¥ KOOPJIUHATHI BEKTOPA.

B IIOBCETHEBHOU
KU3HHU U TpU U3Yy4YEHUU
JPYTUX NPEIMETOB:

COOTHOCHUTH
a0CTpaKTHBIE
reOMETpUYECKUe TOHATUS U
(hakThI c peanbHbIMU
KU3HEHHBIMH OOBEKTaMU U
CUTYaIUsIMU;

HCII0JIb30BATh
CBOWCTBA  I€OMETPHYECKHUX
Gburyp s peleHus TUIIOBBIX
3a1a4 IIPaKTUIECKOTO
COJZIEPIKAHNS;

IIPUMEHATh U3BECTHBIC
METO/IbI Ipu pelIeHnn
CTaHIapTHBIX
MaTEeMaTHUYECKUX 3a/1a4

reoMerpudeckue (HhakTel s
pelieHus 3a7ad, B TOM
quCie MPEIOJIararoIX
HECKOJIBKO IIaroB pelieHHS;

3. Jloka3bIBaTh
TEOMETPHYCCKUC
YTBEPXKICHHUS,

BJIAJICTh
CTaHJAPTHOU
Kjaccuukanueiit puryp;

5. Brruncaars
PACCTOSIHHSI U yTJTHI.

B MMOBCEIHEBHOM
KU3HU U TIPU  U3YYCHHH
JIPYTUX MPEIMETOB:

WCIIOJIb30BATh
CBOWMCTBA TIE€OMETPUYECKHUX
buryp i peuieHus 3anad
MPaKTUYECKOTO XapakTepa u
3aa4 U3 JPyrux obmacrei
3HaHUM;

MPUMEHSATH
OCHOBHBIC METOJIbI PEIICHHS
HECTaHJIapTHBIX
MaTeMaTHYECKHX 3a/1a4;

WCIT0JIh30BATh
OCHOBHBIC METOIbI
JI0Ka3aTeNIbCTBA, MPOBOIUTH
JI0Ka3aTelIbCTBO u
BBITIOJTHATH OTPOBEPIKCHHE.

MCTAIIPEAMETHBIC

1. OuenuBartb

pecypcehl,

HEOOXOOUMBIE ISt

JOCTHKEHHSI TIOCTaBJICHHOM 11eTH;
2. BoibupaTh myTh JAOCTHXKEHMSI LIEJIH, TIAHUPOBATh

PEIICHUC IIOCTABJICHHBIX

3aJa4, OIITUMU3UPYA

MaTepuaIbHble U HeMaTepHalIbHbIE 3aTPaTHI;
3. OpranuzoBbiBaTh 3(GEKTUBHBIN MMOUCK PECYPCOB,
HEOOXOUMBIX JJIS1 TOCTHKEHUS MTOCTABIICHHOMW 1EH;

4. CoOII0CTaBIIATE

HOJ'IyLICHHHﬁ pe3yiabTat

JIEATSIIbHOCTH C TTOCTABJICHHOM 34paHCC LCJIbIO.

[InanumeTpus.
Koopaunatsl
1 BEKTOPHI.

JJMYHOCTHBIC

1. T'oToBHOCTH 00yyaromMXcss K KOHCTPYKTUBHOMY
YYacCTHIO B MPUHATHU PEIIEHHH, 3aTparuBaroIuX UX MpaBa 1
UHTEPECHI, B TOM YHCIIE B PA3IUYHBIX (POpMax OOIIECTBEHHO

3HAYUMOU ACATCIBHOCTH

2. Pa3Burne KOMIIETEHITUIM COTpyAHHUUCCTBA CO

CBEpCTHHKAMHM, B3pOCIBIMH B 00pa3oBaTeNbHOM, Yy4eOHO-
UCCIIEIOBATENbCKOM,  INPOEKTHOM M JOPYrUX  BHJAAX
JESITENIBHOCTH;

[Inanumerpus.
Koopaunarst
1 BEKTOPBI.
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3. TloTpeOHOCTb TPYAMTHCS, YBaOXXEHHE K TPYyAy H
JOISAM TPYyla, TPYIOBBIM JOCTHXKEHHSIM, J0OPOCOBECTHOE,
OTBETCTBEHHOE M TBOPYECKOE OTHOILICHHE K Pa3HBbIM BHIaM
TPYLOBOM ACSATEIBHOCTH.

11 kmacc/ 2 rog o0y4eHus

MMpECAMCTHBIC

1. Pacnoznasars 1.
OCHOBHEIE BUBI | POpMYIMPOBATH

TEOMETPUYCCKUX PHUTYD; CBOWCTBA U

2. N3o0paxats
u3ydaeMbie (UTYPBI OT PYKH U C
MIPUMEHCHHEM MTPOCTBIX
YePTEKHBIX HHCTPYMEHTOB;

3. Haxogute 00BEMBI
MPOCTEHIIIIX MHOTOTPAHHUKOB H
TEJ BpaleHHsI ¢ TPUMECHCHUEM

dbopmyit.

B moBscenHeBHON XKU3HU
U TIpA  U3YYCHUH  JIPYTUX
MPEAMETOB:

COOTHOCHUTH
abCTpakTHbIE T€OMETpHUUYECKHE
MOHATUSA U (aKThI C PeATbHBIMU
JKM3HEHHBIMH  OOBEKTaMH U
CUTYallUsSIMU;

HCIIOJIF30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
reoMeTpuueckux Guryp s
peleHus THUIIOBBIX 3a51a4
MPAKTUYECKOTO COACPKAHUS;

COOTHOCHTH IUIOII AN
MMOBEPXHOCTEU TeN OJAMHAKOBOM
(hopMBI pa3IUUHOTO pa3mepa;

COOTHOCHTH 00BEMBI
COCY/IOB OJIMHAKOBOH  (OpMBI
Pa3JIMYHOTrO pa3Mepa.

MIPU3HAKH
W3YYCHHBIX Tl
BpallEeHNS,

2. OnuceiBaTh
B3aUMHOE PaCIOJIOKEHUE
TeJ B IPOCTPAHCTBE;

3. Pemats 3amaun
Ha HaXOXJICHUE
TeOMETPUUECKUX BEJTMYUH
nmooOpasmnam 1507051
alIroOpUTMaM;

4. Haxonuts
00beMBl M IUIOIIAaH
MTOBEPXHOCTEN TEN
BpaIieHus c
npuMeHeHueM Gopmyi;

B mnoBcenHeBHoOH
KU3HU U TIPU HU3yYCHUH
JIPYTUX TIPEIMETOB:

HCII0JIb30BaTh
CBOICTBa
FEOMETPUYECKUX
Ui pellieHus
MPAKTHYECKOTrO
XapakTepa M 3a1ady U3
JIpYrux o01acTeil 3HaHUM;

MPUMEHSITD
MpOCTEUIINE
MPOrpaMMHBIE CPEJCTBA U
AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE
CUCTEMBl TMPH pELICHUU
MaTEeMaTHYECKHUX 3a/1ay.

¢uryp
3a1a4

Crepeomerpust

MCTAIIPpEAMCTHBIC

1. KpI/ITI/IquKI/I OCHUBATL W HHTCPHPECTUPOBATH

UH(GOPMAIIHIO C PA3HBIX MO3UIINN;
2. Hcnonp3oBathb
cXeMaTHUYeCcKue CpencTBa

pa3jInIHbIC
JUIA

MOJCIBHO-
NpeACTaBJICHUA

CYILIECTBEHHBIX CBS3€H U OTHOLIEHUN;
3. HaxoauTh W NpUBOIUTH KPUTHUECKUE APTYMEHTHI

Crepeomerpust
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B OTHOILIEHUU JICUCTBUM U CYXICHHUU APYroro; ClIOKOWHO U
pPa3yMHO OTHOCUTBCA K KPHUTHYECKMM 3aMCYaHHUSIM B
OTHOIIEHUH COOCTBEHHOTO CYXJEHHS, pacCMaTpuBaTh HX
KaK pecypc COOCTBEHHOTO Pa3BUTHSL.

JIMYHOCTHBIE 1. ToTtoBHOCTh OOydaromMxcsi K KOHCTPYKTHBHOMY | CtepeomeTpust
YYaCTHIO B IPUHATHH PEIICHUIA, 3aTParuBarOIINX UX MpaBa 1
UHTEpPECH, B TOM 4YHCJIE€ B  PpasIHYHBIX  Qopmax
0011eCTBEHHOI camMOOpraHu3aluy, caMOyIpaBJieHus,
OOIIECTBEHHO 3HAYMMOMU JCATEIILHOCTH;

2. ®opmupoBaHHE BBIPRKEHHON B IIOBEJIECHUU
HPaBCTBEHHOW TMO3UIMH, B TOM UYHCJIE CIOCOOHOCTH K
CO3HATENBFHOMY BBIOOPY J100pa, HPAaBCTBEHHOTO CO3HAHUS U
MOBEJCHUS HAa OCHOBE YCBOEGHMSI OOIEUYETIOBEYECKUX
[EHHOCTe W HPABCTBEHHBIX UYBCTB (YECTH, JOJTa,
CIPaBEUIMBOCTH, MUJIOCEPIUS U IPYXKeIto0us);

3. Pa3BuTHe KOMIETEHUUH COTPYAHMYECTBA CO
CBEpPCTHHUKaMH, B3pOCIBIMU B 00pa3oBaTeiabHOM, y4eOHO-
WCCIIEIOBATENIbCKOM,  TPOEKTHOW W JAPYIMX  BHJAX
NeSITeNIbHOCTH;

4. TloTpeOHOCTh TPYAMUTHCS, yBa)KEHUE K TPYAY H
JIOASIM TPyZla, TPYIOBBIM JIOCTHXEHHUSM, T0OPOCOBECTHOE,
OTBETCTBEHHOE U TBOPYECKOE OTHOIIEHHE K pa3HbIM BUIaM
TPYIOBOU AECSATEILHOCTH.

3. COAEP)KAHUE YYEBHOTI'O KYPCA

HazBanue Kpatkoe coneprkanue mporpammel pasnesnoB(a)/ rmaB(bl) u/umm Tem(bl)
pasnenos(a)/rnaB (1) | yueGHOTO Kypca
u/unmi  TeM(bl) y4eOHOTO
Kypca
Moaysb «AJredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJTH32»

JlenuMocCTh HaTypaibHBIX dopMupoBaHUE YMEHHS HCIOJIb30BaTh MPU3HAKU JEITUMOCTH
qrcel JUIS pellIeHus 3a/au.
TekcToBble 3a1aun dopMupoBaHUE YMEHHUS pelarb SKOHOMHYECKHE 3aJaud U

3a/1a4M Ha MIPOLIEHTHI.
CnenoBanue u dopMupoBaHUe IPEICTABICHUS O IOTHYECKOM CJIeJOBAaHUU.
PaBHOCHIILHOCTD
Kom6unaropuka Pemenne koMOMHATOPHBIX 3a/1a4 C OMOIIBIO MOJACYETA YUCia

pa3MeNIeHH, IepPeCTaHOBOK U COUYETaHUI.
Cratuctika W  Teopus Boruncnenue BEPOSITHOCTH COOBITHH. Haxoxnenue
BEPOSITHOCTEH BEPOSITHOCTEH HACTYIUICHHSI IBYX HECOBMECTHBIX COOBITHIA.

Moayab «I'eomerpus»

[Mnaaumerpus N300pakeHne  OCHOBHBIX TeoOMeTpHYeckux Quryp Ha

IIJIOCKOCTH. HOHHTI/ICTpeyTOJIBHI/IKa, 3agaud, CBsA3aHHBIC C HHM.
IlonsiTe M cCBolicTBa napajijiejorpaMmma, IpAMOYTrOJIbHUKA, p0M6a,
KBaapara, TpalcCluuu. Pemienue 3amad Ha CBOMCTBA ImapajjiejiorpaMmma,
MPAMOYT'OJIbHHKA, p0M6a, KBaJlpara, TpallCunuu. 38.,[13.‘-11/1 Ha BBIYUCICHUC
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TUTONIAIMTEOMETPUICCKUXPUTYp. 3a/laurl HAa pa3UvHble KOMOWHAIIUU
TEOMETPUYECKUX (HUryp, BIUCAHHBIE B OKPYXKHOCTh (UTYPBI |
OTIMCAaHHBIE OKOJIO HEe.

KoopanHatsl u BEKTOpBI Haxoxnenune koopauHaTel TOYKH. BeruucieHue paccTOsHHSA

MCXKAY ABYMS TOYKaMH. Hcnons3oBanue CKaJIApHOTO IMPOU3BCACHUA
BCKTOPOB IIPpU PCHICHUH 3aa4 Ha BBIYHUCICHUC YIJIOB MCKIY ABYMS
IMPAMBIMH.

Crepeomerpust N300pakeHne  OCHOBHBIX  T'€OMETpPUYECKUX  QUIyp B

npocTpaHcTBe. Penienue 3a1a4 Ha IPUMEHEHUE aKCUOM CTEPEOMETPHUU
u wux ciueacrBuid. llonsarue TteTpa’apa, 3amayd, CBS3AHHBIE C
terpadapoM. lloHsATHe mnapannenenuiena, €ro CBOMCTBA, 3aJauyd Ha
IIPUMEHEHHE CBOWCTB napayuenenunena. Pemenne 3agad Ha CBOMCTBA
NPSIMOYTOJIBHOTO Tapajijiesienunena, Kyba, CBOWCTBA €ro TpaHeH,
JBYTPaHHBIX YIJIOB, AMaroHajged. 3aJauyd Ha BBIYMCIEHUE IUIOIIAIU
MOBEPXHOCTU MPHU3MBL, €€ JJIIEMEHTOB. 3aJaud Ha BBIYUCIICHUE
IUIOIIAM  MOBEPXHOCTH MnHpamuabl, €€ osnemeHToB. [loHsaTue
MIPaBUILHOTO MHOTOTPaHHUKA, ST BUJIOB MPaBUIIBHBIX
MHOTOTPaHHUKOB (TETpadap, KyO, OKTadJp, JOACKA’dIp M HKOCAdIP).
[lonsiTne o uMIMHApPE, KOHyce, IIape KaK MOBEPXHOCTSIX U Tejax,
MOJYyYEHHBIX  BpalleHUEM  MPSMOYTOJIbHHKA,  MPSIMOYTOJBHOTO
TPEeYroJbHUKa, TOJIYOKPY)KHOCTH, MOJIyKpyra. Pemienne 3amad Ha
HaxXOXXJCHHE DJJIEMEHTOB TeJ, HMX OOKOBOW W IIOJHOM IuIomaaei
MOBEPXHOCTU.3a/1a4ll Ha BBIUMCIEHHE IUIOUIaAN CQEpbl, SJIEMEHTOB U
ioniaied BIHCAHHBIX M ONKUCAaHHBIX MHOTOTPAHHUKOB.3aJaud Ha
paznmuuHble kKoMOuHanuu Ttein.lIpuMenenne dbopmyn oObema
OpSIMOYTOJIBHOTO — MapajjieNnienunena, Kyba, MpU3Mbl, NUPAMUIBL,
yCEeUEeHHOU mupaMubl, HWIMHIPA, KOHYCa, YCEUEHHOT0 KOHYca, I1apa
NP perIeHuH 3a1a4. Beraucienns 00bEMOB 4acTel 1mapa — I1apoBOTO
CErMEHTa, I1apOBOT'0 CJI0S U IAPOBOT0 CEKTOpa.

4. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

Monyab «AJredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJTHU32»

Ne Pasnen / r1maBa/ Tema | Koi- OCHOBHBIC BHJIbI ICATEILHOCTH OOYUYarOIINXCS

y4eOHOTo Kypca BO (Ha  ypOBHE  YHHMBEPCAJIBHBIX  YYCOHBIX

4acoB | JICWCTBHIN)
10 kaacc/ 1 rox o6y4yenus (17 yacos)

I'maBa 1. JlemuMocTh HATypajbHbIX | 12 HaxomuThe nmenuTenn ¥ KpaTHBIE  YHCEI
qucel METOIOM nepebopa, KJ1IacCU(PUIIMPOBATH
1 Jlenutenu u KpaTHBIS 1 MHOKECTBO HATYpPaJbHBIX YHCEN MO Pa3HbIM
2 IIpocteie u  cocraBHble | 1 MPU3HAKaM, JOKa3bIBaTh, YTO YHCIIO SBIIICTCS

qyucia OPOCTBIM WU COCTaBHBIM, IOJIb30BAThCS
3 I[eJ'II/IMOCTL MPOM3BEACHUS 1 CBOMCTBaMHU ACJTIUMOCTH I pallMOHATIU3allun
4 JenmuMocTb CYMMBI u|ll BBIYHCIICHU.

pa3HOCTH
5-6 [Ipu3naku nenumoctu Ha 10, | 2

Ha 2,Ha 5, Ha 4
7-8 [Tpusnaku nenumoctu Ha 3 U | 2
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Ha 9
9 [Tpu3HaKK JeTMMOCTH 1
10 Paznoxenne  umcen  Ha |l
MIPOCTHIC MHOKHTEIIH
11 HauGonpmmii obmmit | 1
JIEIIATEND. Haunmenbiiee
oOIee KpaTHoe
12 O6o6Omraromuii  ypoxk 1o | 1
TeME: HenmumocTb
HATypPaJIbHBIX YHCEIT
I'naBa 2. TexkcToBbIe 32124 2 Pemware mpocreiinime ImpakTUYECKHE U
13 Pemenne TtekcToBBIX 3amay | 1 SKOHOMHUYECKHE 3a/1a4d Ha MPOUEHTHI. Pemars
«Ha BKJIAJIBl U KPEIUTHI» 3aaul ¢ HKOHOMHYECKUM COJep)KaHWEM Ha
14 Pemenne TtekcToBBIX 3amay | 1 npoteHThl. CTPOUTh MAaTEMATHYECKYI0 MOJEIb
«Ha OaHKH ¥ MPOIICHTHD) pelIeHus 3a/1a4 Ha BKJIAJBI, KPEAUTHI, OaHKU U
MIPOIEHTHI U HAXOJIUTh UX PEIICHUE
I'naBa 3. CaenoBanue u|2 3aKpenuThb IpeJICTaBICHNE 0
PABHOCHJIBLHOCTD PaBHOCHJILHBIX BBICKA3bIBAaHUSIX, YMEHUE B
15 PaBHOCHIIBHOCTH 1 MPOCTEUIINX CIIy4asiX YCTaHaBIWBATH
TIPeI0KEHUI OTHOIIIEHNE PABHOCHILHOCTH.
16 [TonsTue joruueckoro | 1 ChopmupoBaTh  mpeACTaBICHHUE O
CIICZIOBaHUS JIOTHYECKOM CJICIOBAHUH.
17 O6o6marommii  ypoxk mo |1 3akpenuTh u COBEPIIICHCTBOBATH
Teme: TekcToBbIe 3a1a4UH YMEHHMSI U HaBBIKU.
11 kanacc/ 2 rox o6yuenus (15 yacon)
I'naBa 4. KomOunnaropuka 10 Co3maBaTe MaTeMaTHUYeCKHEe MOICSIIH
18-19 [TepecTtanoBKHM c|2 JUIs  pelleHuss KOMOWHATOpHBIX 3aJad ¢
MTOBTOPEHUSIMU MOMOUIBI0 MOJcuéTa 4YHClia pa3MEeLIeHH,
20-21 Pasmemenns 2 MEepEeCTaHOBOK MW coueTanuil. Mcnosib30BaTh
22-23 CouyeTaHus 2 CBOWCTBA YMCJIA COYETAHUW TNPHU PELICHUU
24 bunom Herorona 1 NPUKIAAHBIX 33a1a4.
25-26 [IpumeHenue 2
KOMOMHATOPUKHU npu
pEUIEHUH  BEPOSITHOCTHBIX
3a/a4
27 O6o6maromuit  ypok 1o |1
teme: Kombunaropuka
I'maBa 5. DaemeHTsl  Teopuu | 3 OnpenensiTb U HaXOOUThb CYMMY U
BepOSITHOCTEI MIPOU3BEICHUE COOBITHH.
28-29 BeposTHOCTE COOBITHSI. 2 Onpenensit BEpPOSATHOCTh COOBITHS B
CrnosxeHue BeposTHOCTE! KJIAaCCHYECKOM NMOHUMaHUH.
30 HesaBucumsie coOpiTus. | 1 Haxoauth BepoOSTHOCTH COOBITHS C
YMHOKEHHE BEPOATHOCTEH UCIIONIb30BaHuEM (GopMyn KOMOMHATOPUKH,
BEPOSITHOCTh CYMMBI JBYX HECOBMECTHMBIX
coObITUI U BEPOSITHOCTh COOBITHS,
MPOTUBOTIONOKHOTO  JaHHOMY.  Haxoauts
BEPOSITHOCTh COBMECTHOTO HACTYIUICHHUS JBYX
HE3aBHCHMBIX COOBITHIA.
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31-32 O0o0maoumii  ypoxk mo |2 3akpenuTh M COBEPIICHCTBOBATH
TEME: Teopus YMEHHUS U HABBIKH.
BEPOATHOCTEI.
Moayab «I'eomerpus»
Ne Paznen / rnmaBa/ Ttema | Kox- OCHOBHBIE BUJBI JCATEIBHOCTA O0yJarOIUXCs
y4eOHOTO Kypca BO (Ha ypoBHE y4eOHBIX JEHUCTBUIN)
4acoB
10 kaacc/ 1 roa o6yuenus (18 yacos)
I'naga 1. Ilnanumerpus 13 Pemware  muanumeTrpudyeckue — 3ajadyd Ha
1-3 TpeyrosbHUK 3 HaX0/IEHUE T€OMETPUUECKUX BEJIIMYUH (JUIMH,
YIJI0B, IJIOLIA/IEN ).
4-7 [Tapannenorpamm, 4
MPSIMOYTOJIbHUK, pomo,
KBaJ[paT
8 Tpanenus 1
9 OKpYXHOCTH U KPYT 1
10-11 OKpyXHOCTh, BIHCAaHHAas B | 2
TPEYroJIbHUK, "
OKPYXXHOCTB,
OTIMCaHHas OKOJIO
TPEYroJIbHUKa
12 Bnucannas oxpyxHocts | 1
OTIMCaHHas OKpPYXHOCTh
MIPABUIIBHOTO
MHOTOYTOJIbHUKA
13 O6oOmatomuii  ypok 1o |1
teme: [Inanumerpus
I'naBa 2. KoopanHaThbl M BEKTOPbI 4 Onpenenarb KOOPAWHATHI TOYKH; IMPOBOJUTH
14 Koopaunatel  TOuknm  Ha |1 onepalnuu Haj BEKTOpPaMHM, BBIYUCIATH JUIMHY
psSIMO1A, JEKapTOBBI U KOOpOMHATBI ~ BEKTOpa, Yroidl  MEeXIy
KOOpAMHATBl ~ TOYKM  Ha BEKTOpPaMH.
IJIOCKOCTH. dopmyna
pacCcTOsIHUA MEXAY JBYMs
TOUKaMHU
15 Bekrop, Momymp Bekrtopa, | 1
PaBEHCTBO BEKTOPOB,
CIIO’KEHHE
BEKTOPOB U  YMHOXXEHHUE
BEKTOpa Ha YHUCIIO
16 Koopaunatsl BeKTOpa, | 1
CKJIIPHOE  TPOM3BENICHHE
BEKTOPOB, yroJl
MEX]ly BEKTOpaMu
17 O6o6maromuit  ypok 1o |1
TEeME: Koopaunats! u
BEKTOPBI
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18 O6o0maronmii  ypoxk mo |1 3aKpenuTh U COBEPLICHCTBOBAaTb YMEHUS U
TeMe: IVIAHUMeTPHSl. HaBBIKH.

11 kaacce/ 2 ron o6yuenus (20 yacos)

I'naBa 3. Crepeomerpus 19 Pemate mpocreitmiue CTEPEOMETPUUECKUE
19-21 [Ipusma, 3 3a/1a4d Ha HaXOXKICHUE
npsiMasi Ipu3Ma; MpaBUIIbHAS FCOMETPUYECKUX  BEIWYMH  (JUIMH, YIJIOB,
npusma riomaaei, o0beMoB);
22-24 [Mapamenenunen; kyo 3 UCII0JIb30BATh npu pelIeHu
25-27 [Mupamuna; TpeyrojpHas | 3 CTEPEOMETPUYECKUX 3a1ad
nUpaMua; IpaBUIbHAS IUTAHUMETPUYECKHE (GaKThl B METO/IbI.
nupaMua
28 [Ipencrasienne 0|1
MPaBHJIBHBIX

MHOTOTpaHHUKaxX (TeTpa’p,
KyO, OKTas’Ap, M0JEKa’aAp H
HUKOCAdIP)

29-31 Humsp 3

32-34 Konyc 3

35-36 Hlap u chepa 2

37 O6oOmaromuit  ypok 10 | 2
teme: Tena BpameHus

38 O6o6marommii  ypoxk mo |1 3aKkpenuTh M COBEPIICHCTBOBaTb YMEHHUS H
TeMe: CTepeoMeTpHsl. HaBBIKH.

5. YYHEBHO-METOANUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
PEAJIM3AIIMUA YYEBHOI'O KYPCA

5.1 OcHoBHas1 yyeOHasi JUTEpaATYpa

5.1.1. Maremartuka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHalu3a, reoMeTpus. Asredpa u
Hayaja MareMarnueckoro ananuza. 10-11 kmaccer: y4ue6.y1st o6mieoOpazoBar. opraHu3anuii: 6a30BbIi
u yrinyonenssrii ypouu / [III. A. Anumos, FO. M. Koxsrun, M. B. TkaueBa u ap.]. - 3-¢ uza. — M.:
[Tpoceemenue, 2019.

5.1.2. Maremaruka: ainredpa v Hayajla MaTeMaTHYeCKOro aHanusa, reomerpusi. ['eomerpus. 10-
11 xnacesl: yue6. ans o6meo0pas. opranu3anuii: 6a30Bblid U yriyonennslid yposau / [JI. C. Aranacss,
B. @©. byryzos, C. b. Kagomues u np] -21-e uza. — M.: [Ipoceemenue(MI'Y -mkoine), 2019.

5.2. JlomostHuTEIbHAS y4eOHAs JUTEpaTypa
5.2.1. Maremaruka. 5 knacc: yueOHuk B 2 4. / I.B. Jlopodees, JLI'. [Terepcon.—M.: FOBenra,

2017.

5.2.2. Marematuka. 6 kiacc: yueOHuk B 3 4. / I.B. Jlopodees, JL.I'. Ilerepcon—M.: FOBeHTa,
2017.

5.2.3. AnreOpa. 9 kiacc: yuebnuk B 2 4. / I.B. lopodees, JL.I'. Ilerepconn np.—M.: FOBeHTa,
2017.

5.2.4. 'eomerpus. Junaktudeckue Matepuainsl. 11 kmacce: yue6.mocobue i oOmieobpas3oBar.
opranu3zanuii: 6a3oBblil U yrnyonennsii yposau/ b.I'. 3uB. — 14-e uzn. — M.:IIpocsemenue, 2016.
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5.2.5. Teomerpus. Jumakruueckue marepuansl. 10 knace: yue6.mocobue asi o0meoopazoBar.
opranu3zanuii: 6a3oBblii u yriyonennsiii yposau/ b.I'. 3uB. — 14-e uzn. — M.:IIpocsemenue, 2016.

5.2.6. KonTponbHo-u3Mepurensusie Matepuansl. ['eomerpus. 10 kmace. @I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

5.2.7. KontposbHo-usmepurenbusie Matepuansl. ['eomerpus. 11 xmacc. @I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

5.2.8. T'eomerpusi. OCHOBHOW Kypc C pEIICHUSMH W YyKa3aHUSMHU: Y4€OHO-METOIMYECKOe
nocobue/H. [I. 3onmorapeBa u ap.; mox pea. M.B. @denorosa. M.: JlabopaTtopus 3uanuii, 2018. (BMK
MI'V-1likomne).

5.2.10. Anrebpa. YriayOlieHHBI Kypc C pEHICHUSIMH W yKa3aHUSAMHU: Y4eOHO-METOIMYECKOe
nocobue/H. JI. 3omotapeBa u np.; mox pea. M.B. ®@enoroBa. — 4-¢ u3n. M.: Jlaboparopusi 3HAHUA,
2018. (BMK MI'VY-IlIkoze).

5.3. YueOHO-MeTOAUYECKAS JIUTepaTypa

5.3.1. AnreOpa m Hauana mareMarudeckoro aHanusza. COOpHUK paboumx mporpamm 10-11
KJIacchl: y4ye0.mocoOue st yuuteseil oOiieobpazoBar. opraHu3amuii: 6a30Bblid U yriryOi. ypoBHH /
coct. T.A. BypmuctpoBa — M.: [Ipocsemenue, 2018.

5.3.2. Teomerpusi. Coopruk padounx mporpamm 10-11 kmaccer: yde6.mocoOue st yaurenei
o0meoOpazoBaT. opraHu3amnuii: 0a3oBbId U yriyon. ypoBHu / cocT. T.A. BypmmucrtpoBa — M.:
[Ipocsemenue, 2018.

5.3.3. U3yuenne reomerpun B 10-11 xraccax: xu. g yaurens/ C.M. CaaksH, B.®. Byry30B.-
4-e u3n., nopad. — M.: IIpocsemenue, 2014.

5.3.4. Metoanueckue peKOMEHIanu K yaeOHnKy «Maremaruka» 5 xinacc / JI. T'. Tlerepcon, JI.
A. I'pymieBckas, M. A. KyosimeBa, M. B. Poratosa. — M. : BUHOM. Jlabopatopus 3uanmii, 2017. —
408 c. : mi.

5.3.5. Meroanyeckue pekoMeHaanuu k yaeOnuky «Maremarukay 6 kiacc / JI. I'. Tlerepcon, JI.
A. I'pymieBckas, M. A. KyosimieBa, M. B. Porarosa. — M. : BUHOM. Jlabopatopus 3uanwmii, 2017. —
408 c. : mi.

5.3.6. MeTonnueckne pekoMeHaauu Kk yaeoHuky «Anredpa» 9 kmacc / JI. T'. Tlerepcon, JI. A.
I'pymieBckas, M. A. KyOsimeBa, M. B. PoratoBa. — M. : BUHOM. JlaGoparopus 3Hanuii, 2017. —
206 c. : u.

5.4. IlepeyeHb peKOMEHAyeMbIX TEXHHYECKHX CPeACTB O0O0y4YeHHsl, B TOM 4YHCJIe
TPeHaKepoB

5.4.1. UnTepakTuBHAs JOCKa/ DKpaH.

5.4.2. KoMnbpoTep/HOYTOYK.

5.4.3. MynpTUMeIManpoeKTop.

5.5. IlepeyeHb peKOMEHAyeMbIX 3JIeKTPOHHBIX 0H0JINOTEYHO-00Pa30BaTeIbLHBIX PECypCcoB

5.5.1. Enunas kosuiekuus HUQPPOBBIX 00pa3oBaTeNbHBIX pecypcoB. Pexxum cBOOOIHOTO
nocrymna: http://school-collection.edu.ru

5.5.2. Maremaruka. Kowmmbtorep. OOpaszoBanue. Pexum  cBobGoaHOro  JocCTyma:
http://www.mce.su

5.5.3. ®enepanbHblil IeHTp UHGOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB (DIIMOP). Pexum
cBoboHOTO Joctyma: http://fcior.edu.ru

5.5.4. Maremaruueckue 3Tr0ap1. Pexxum cBoOoHOTO Hoctyma: http://www.etudes.ru

5.5.5. OTkpeIThIH KOJUTEK: Matemaruka. Pexxum mocryna: http://college.ru/matematika/
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5.5.6. OOpa3oBaTenbHBII  MaTeMaTHYecKud  caiit. Pexum  cBoOOAHOTO  JOCTyIA:
http://www.exponenta.ru

5.5.7. OGOpazoBatenbHbiii moOpTan «pemry EID» Pexxum  cBoOOmHOTO  JOCTYMA:
https://sdamgia.ru/

5.5.8. Obpa3oBatenbHble pecypchl HTepHEeTa — MaTemaruka. PexxuM cBOOOIHOTO JOCTYyIIA:
http://www.alleng.ru/edu/math.htm

5.5.9. IlogrotoBka K HWTOroBoM  arrecrauuu. Pexxum  cBOOOAHOrO  JIOCTYyIA:
:http://samopodgotovka.com/index.php/matematika.html

CpeacTBa KOMMYHUKALIMH /15l IPOBeeHUs OHJIANH - U odJiaiiH ypoKoB
JIHEBHUK.DY

ConuanbHas cetb BKonTakre

CepBuc Zoom BUJACOKOHpEpeHIUS

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCYPChl /sl MPOBeIeHUsI OHJIAH- 1 0)JIaiiH YPOKOB!:
JIHEBHUK.DY

PO

Pemry EI'D

5.6. MaTepua/IbHO-TeXHUYECKHE CPEACTBA U 000pyA0BaHHE 11 00yYeHH S

5.6.1. KoMIuieKT ”HCTpYMEHTOB KITaCCHBIX

5.6.2. HaGop moaesneit it 1abopaTopHbIX paboT 10 CTEpEOMETPUH

5.6.3. Tabnuup! no anredpe: «TpuroHomerpus», «OyHKIITN»

5.6.4. Tabnuip! o reomeTpun: «MHOTOrpaHHUKWY, «Tena BpaleHus»

5.6.5. Jlns oGecrieueHuss oOy4deHUs C KCIOJb30BaHUEM JHUCTAHIIMOHHBIX 00pa30BaTEIBHBIX
TEXHOJIOTUH HEOOXOUMBI:

- KOMIBIOTEPHl WM MHbIE TEXHMYECKHE YCTpOICTBa YYEHHMKOB W IeAarora ¢
BBICOKOCKOPOCTHBIM ~ BBIXOZIOM B VHTepHeT, oOecneuyuBaromue BO3MOXKHOCTh pPabOTBl C
MYJIbTUMEJUMHBIM KOHTEHTOM: BOCIPOM3BE/ICHHE BHICOU300paKEHUH, KaUYEeCTBEHHBIN CTEPEO3BYK B
HayIIHUKAX, peYeBOM BBOJ ¢ MUKpO(OHa U Jp.
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

YYEBHOI'O KYPCA «M35PAHHBIE BOITPOCbI MATEMATUKW» (70 4)

10 kaacc/ 1 roa o6yuenus (35 yacos)

IIpuioxenue 1

Moayb «AJdredpa 1 Ha4a/1a MATEMATHYECKOI0 AHAJIM32»

Ne Pa3nen / rnaBa Kon-Bo | Tum 3ansaTus ®opwmsl 1 BUIEI KOHTpos | KanmennapHsie
/ TeMa 4acoB CPOKH
y4eOHOTO Kypca MTPOBECHUS

I1nan
I'naga 1. /leimMoCTh HATYPAJIBLHBIX YK CEJ 12
1 Jlenutenu u KpaTHbBIE 1 Ypox hopmupoBanms
HOBBIX 3HAHUI

2 [IpocThle 1 cocTaBHBIE YKCIA 1 VYpok npumeHeHn i [ToypouHbIli KOHTPOJIb:
3HAHMM HA IPAKTHKE onpoc

3 JlenuMoCTh MpOU3BEACHUS 1 Ypox hopmupoBanus
HOBBIX 3HaHUI

4 JlenuMOoCTb CyMMBI U Pa3HOCTH 1 Ypok npumeHeHui [ToypouHbIii KOHTPOJIB:
3HAHMM HA IPAKTHKE onpoc

5 [Tpusnaku nenmumoctu Ha 10, Ha 2, Ha 5, Ha | 1 VYpok npumMeHeHu i
4 3HAHWM HA IPAKTHKE

6 ITpusnaku nenmumocty Ha 10, Ha2, Ha 5, Ha | 1 Ypox npuMeHeHUu! IToypo4HBIli KOHTPOJIb:

4 3HAHWM HA IPAKTHKE 0npocC
7 IIpusnaku nenmumocty Ha 3 1 Ha 9 1 Ypox npuMeHeHUu!
3HAHWM HA IPAKTHKE

8 IIpu3naku nenuMocT Ha 3 1 Ha 9 1 Ypox npuMeHeHUu! IToypo4HBIli KOHTPOJIb:

3HAHWM HA IPAKTHKE 0Ipoc

9 [Ipu3naku nenumoctu 1 Ypox npuMeHeHu! [Toypo4HbIii KOHTPOJIb:

3HAHUM Ha IIPAKTUKC

oTpocC
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10 Pa3noxxeHue yucen Ha pocThie 1 Ypox dhopmupoBaHus
MHOKHUTEJIH HOBBIX 3HAaHUH

11 HauOosnpmmii o0mmii 1enurens. 1 Ypox dhopmupoBaHus
Haumensbiee ob1iee kpaTtHoe HOBBIX 3HAaHUH

12 O6o6maromuii ypok no teme: Jeaumocts | 1 YPOK KOHTpOJIS U TemaTnueckuil KOHTPOJIb:
HaTypaJIbHbIX YHCEN IIPOBEPKU 3HAHUU U TECTUPOBAaHUE

yMEHUHN

I'naBa 2. TexkcToBble 32124 2

13 | PemeHue TEKCTOBBIX 3a/1a4 «HA BKIIAJBI H 1 Ypok GpopmupoBanus
KpPEAUTHI» HOBBIX 3HAHUH

14 | Pemenue TeKCTOBBIX 3aJa4 «Ha OaHKU U 1 Ypox npumeHeHni [ToypouHBIli KOHTPOJIb:
MIPOLIEHTHD» 3HAHMM HA IPAKTHKE 0oTpocC

I'naBa 3. CiieioBanne U paBHOCWJILHOCTH 2

15 | PaBHOCHJILHOCTB TIPEJIOKCHHIMA 1 Ypox hopmupoBanms

HOBBIX 3HaAHUI

16 | IToHsATHE JTOTHYECKOTO CJICIOBAHUS 1 Ypox npumeHeHui [Toypo4HBIli KOHTPOJIb:

3HAHWI HA MPAKTUKE OIpoC

17 | O6o6maromuii ypok mo teme: TexcroBbie | 1 Ypok npumeHeHuit
3a/1a4u 3HAaHUH Ha OIPAaKTUKE

Moayasb «I'eomerpus»

Ne Pasnen / rnaBa Kon-Bo | Tum 3ausatus ®opmbl U BUIbI KOHTpoIst | KanmennapHbie
/ Tema 4acoB CPOKH
y4eOHOTro Kypca IPOBEICHUS

I'nasa 1. [lnanumerpus 13

1-3 | TpeyronpHuk 3 Ypox npumMeHeHui

3HaHUHM Ha IPAKTUKE

4-7 | Ilapannenorpamm, OpSMOYTOJIbHUK, poMO, | 4 Ypok npumeHeHui
KBaJpaT 3HaHUHM Ha IPAKTUKE

8 Tpanenus 1 Ypox npuMeHeHUu! IToypo4HBIli KOHTPOJIb:

3HaHUH Ha IPAKTUKE 0npoc

9 OKpyXHOCTb U KpyT 1 Ypox npuMeHeHu! [Toypo4HbIii KOHTPOJIb:

3HAHUM Ha IIPAKTUKC

OTIpoC
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10- | OxpyXHOCTb, BIHCAaHHAs B TPEYTOJbHHK, | 2 Ypok npumeHeHui
11 | ¥ OKpPYXHOCTH, 3HAaHUM Ha IIPAKTUKE
ONMCAHHAs OKOJIO TPEYTOJIbHUKA
12 | BoucanHas OKpPY)XHOCTh U 1 Ypox nmpumMeHeHnn [Toypo4HbIif KOHTPOJIB:
OTIMCaHHASI OKPYXHOCTh TPAaBUIILHOTO 3HaHWUM Ha IPAKTHKE oTpocC
MHOTOYTOJIbHUKA
13 | OGoOmaronuii ypox 1mo Teme: 1 YPOK KOHTpOJIS TemaTnueckuil KOHTPOJIb:
[Inannmerpus IIPOBEPKY 3HAHUN U TECTUPOBAHUE
YMEHUHN
I'naBa 2. KoopauHaThl 1 BEKTOPbI 4
14 | KoopauHaThl TOYKK Ha NPSAMOiL, nekapToBsl | 1 Ypok GpopmupoBanus
KOOPAWHATHI TOUYKH Ha TIOCKOCTH. HOBBIX 3HAHUH
dopmyia pacCTOSHUSI MEXKIY TBYMS
TOYKAMU
15 | BekTtop, MOaylb BEKTOpPa, PaBEHCTBO 1 Ypox npumeHeHui [Toypo4HBIli KOHTPOJIb:
BEKTOPOB, CJIOKEHUE 3HaHUI Ha MPaKTHKE ornpoc
BEKTOPOB M YMHOKEHHE BEKTOPA HA YHCIIO
16 | KoopauHaThl BEKTOpa, CKAISPHOE 1 Ypox npumeHeHui
IIPOU3BEJICHNE BEKTOPOB, YTOJ 3HAaHUH Ha IPaKTUKE
MEX]ly BEKTOpaMu
17 | O6o0maromuii ypok no teme: Koopaunarer | 1 YPpox KOHTpOJIs U TemaTrnueckuii KOHTPOJIb:
U BEKTOPBI IPOBEPKU 3HAHUH U camocTosATeNbHas paboTa
yMEHUMI
18 | O6o6mawmmii ypok no reme: 1 VYpoxk npumeHeHuit

NJAaHUMETPHUS.

3HAHUM Ha ITPAKTHUKEC
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11 knacc/ 2roa ody4uenus (35 yacos)

Moayab «Ajredpa 1 Ha4aJa MATEMATHYECKOI0 AHAJIHU32)

Ne | Paznen / rmaBa Kos- | Tun 3anatus @DopMBI U BUJIbI KOHTPOJIS Kanennapusie
/ Tema BO CpOKH
y4eOHOr0 Kypca 4acoB MIPOBEACHUS

I1nan

I'naBa 4. Kom6unaropuka 10

1-2 | TlepecTaHOBKH C IOBTOPEHHUSIMH 2 Ypok GpopmupoBanus

HOBBIX 3HAHUU
3-4 | PazmermeHus 2 Ypok npumeHeHui
3HAHUM HA IPAKTUKE
5-6 | Coueranus 2 Ypok npumMeHeHn !
3HAHUI HA MPAKTUKE
7 bunom Herotona 1 Ypox npumeHeHui [Toypo4HBIN KOHTPOJIb: OMPOC
3HAHWI HA MPAKTUKE

8-9 | IIpumenenne KOMOMHATOPUKH TIPH 2 Ypox npumeHeHui [Toypo4HBIN KOHTPOJIb: OMPOC
pElIeHUH BEPOSITHOCTHBIX 3a/1a4 3HAHWMM HA TPAKTHKE

10 | O6oO6maronuii ypox 1Mo Teme: 1 YPpoK KOHTPOJIS U Temarnueckuii KOHTPOJIb:

Kom6unaropuka POBEPKU 3HAHUU U camocTosiTeNbHasg paboTa
YMEHHI

I'naBa 5. DyieMeHTBI TEOPHH BePOSITHOCTEH 3

11- | BeposaTHOCTH COOBITHS. 2 Ypox hopmupoBaHms

12 | CnoxxeHue BeposiTHOCTEH HOBBIX 3HAHUU

13 | He3aBucumble cOOBITHS. Y MHOXKEHHE 1 Ypok npumeHeHui [ToypouHbIii KOHTPOJIb: OMIPOC
BEPOSITHOCTEH 3HAHWM HA IPAKTHKE

14- | O6o6maroumii ypok no teme: Teopusi 2 Ypok npumeHeHui

15 | BeposiTHOCTEI. 3HAaHUH Ha IPAKTUKE

Moayab «I'eomerpus»

Ne | Paznen / rnaBa Kon- | Tun 3anarus @DOpMBI U BUIBI KOHTPOJIS Kanennapusie
/ Tema BO CPOKH
y4eOHOTO Kypca 4acoB IIPOBEICHUS
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IIman

I'naBa 3. Crepeomerpus 20
1-3 | Ilpusma, 3 Ypox dpopmupoBaHus
npsiMasi IPU3Ma; IPaBUIIbHAS TPU3Ma HOBBIX 3HAaHUH
4-6 | IMapamnenenwuren; Kyo 3 Ypox npumMeHeHn | [Toypo4HBIif KOHTPOIIB: OIIPOC
3HAHUM HA IPAKTUKE
7-9 | Ilmpammuia; TpeyrobHas TUPaMHIA; 3 Ypoxk npumeHeHnn [Toypo4HBIi KOHTPOJIB: OIPOC
MpaBHIIbHAS TUPAMUIA 3HAaHWH Ha IPAKTHUKE
10 | IIpencraBieHue O MPaBHIILHBIX 1 Ypox npumeHeHni
MHOTOTpaHHUKaX (TeTpasap, KyO, OKTa’ap, 3HaHMM Ha IPAKTHKE
JIOJIEKAdIp ¥ UKOCAdIP)
11- | Hwmsaap 3 Ypok npumeHeHn i [ToypouHBIid KOHTPOJIb: OPOC
13 3HAHWI Ha TIPAKTUKE
14- | Konyc 3 Ypox npumeHeHui [Toypo4HBIi KOHTPOJIb: OMPOC
16 3HAHWI Ha TIPAKTUKE
17- | lap u chepa 2 Ypox npumeHeHui
18 3HAHUHW Ha TIPAKTUKE
19 | O6oO6maronuii ypox 1o Teme: 1 YPpoK KOHTPOJIS U Temarnueckuii KOHTPOJIb:
CTepeoMeTpus POBEPKU 3HAHUU U camocTosiTeNlbHasg paboTa
YMEHHI
20 | O6obmawmMii ypoK mo teme: 1 VYpoxk npumeHeHuit

CTepeoMeTpHsl.

3HaHMI Ha IIPAKTHUKE
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IIpuioxenue 2
OIEHOYHBIE MATEPHAJIBI 11O MO YJIIO

«Anreﬁpa H HAYAJIa MATEMATHICCKOT0 aHAJIN3a»

JleMOHCTpPAIlMOHHAS BEPCUSI CAMOCTOATEIbHOI PadoThI
CamocTosiTe1bHasi pa6oTa no Teme: Kom0nnaropuka

1. B ciydaiiHOM 3KCHiEpUMEHTE OpOCaroT JBE UrpalibHble KocTu. HailiuTe BeposSTHOCTh TOrO, YTO B
CyMMe€ BBINAAET 5 OUYKOB. Pe3ynbrar OKpyriauTe 10 COTHIX.

2. B cpeaaem u3 1500 caoBBIX HACOCOB, MOCTYIMMBINUX B MPOJIaxy, 15 moarekatoT. Haiianre
BEPOSITHOCTh TOTO, YTO OJIMH CIy4aiiHO BHIOPAHHBIN JJIs1 KOHTPOJISI HACOC HE TIOATEKAET.

3. B ciywaitHOM sKcriepuMeHTe OpocaroT TpH UTpaibHbIe KocTH. HalianTe BepoSTHOCT TOTO, YTO B
CyMMe€ BBINAAET 7 OUYKOB. Pe3ynbTar OKpyriauTe 10 COTHIX.

4. B uemnuonare 1o rumMHacTuke ydacTBytoT 50 cnoptemenok: 24 u3z CIIA, 13 uz Mekcuku,
ocransHble — U3 Kanazpl. [Topsnok, B KOTOpOM BBICTYIAIOT TUMHACTKH, OIIPEENIIETCs KpeOHueMm.
Haiimnre BeposATHOCTB TOTO, YTO CIIOPTCMEHKA, BBICTYIAKOIIAs IEPBOM, OKakeTcsa n3 KaHaesl.

5.B uHCTUTYTE CcAaBaiu 3a4yeT Mo Beicuiel MmaTteMaruke. B rpymnmne 6b110 10 yenoBek, 1 OHU MOTYYHIH
COOTBETCTBYIOIIME OLICHKU: 3, 5, 5,4, 4,4, 3, 2,4, 5.

A) Onpenenute 00bEM TaHHOTO Psfa.

b) Onpenenute pasmax qaHHOTO psifa

B) Onpenenute Moy

I') Onpenenure cpennee apudmernyeckoe JaHHOTO psiaa
J1) Onpenenute cpennee apupMeTuyecKoe TaHHOTO psijia
E) cocraBbTe Tabnuity pactpeneaeHus

2K) ITocTpoiiTe TUCTOrpaMMy pacipeIeIcHusl.

JleMOHCTpallMOHHASI BEePCHS TECTHPOBAHHUSA
Tect mo Teme: [deJuMoCTh HATYPAJIBLHBIX YHCEJI
1. Kakoe u3 uucen sBusierca genureneM yucina 367
A)13;b) 72; B) 9; ) 5.
2. YKaxkuTe BCE IBy3HAUHbIE YHCIa, KpaTHbIE 23.
A) 46; 69; 92; b) 23; 46, 69; 92; B) 23; T") 23; 46; 69.

3. Kakoe u3 uncen He sBiseTcs KpaTHBIM yucy 157
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A) 5;5) 90; B) 135;T') 15.

4. Kakoe 13 clneayrommux Yucel JeauTcs Ha 57

A) 34252; b) 49840; B) 68191; I') 34542.

5. Kakoe u3 cneayromux yucen aenurcs Ha 37

A) 34792; b)11347; B) 83215; ") 67212.

6. Kakoe u3 cneayromux 4ucesn aenurcs Ha 47

A) 59723; b) 34812; B) 94803; ') 31613.

7. Kakoe u3 cneayrommux 9ucell JeauTcs Ha 257

A) 81365; b) 12341; B) 34675; ') 45395.

8. YKaxxuTe uncio, KOTopoe JeIUTCs U Ha 9, v Ha 2.

A) 97430; b) 24236; B) 37859; ') 12384.

9. YkaxxuTe 4ncio, KOTOpoe ACIUTCS U Ha 3, M Ha 3.

A) 29230; b) 47235; B) 16341, T") 87935.

10. Kakyro miudpy Ha0 OCTaBUTh BMECTO = B Yrcie 673+54, 9To0ObI 3TO YMCIIO 1enniiochk Ha 97
A)2;B)0;B)5;1)9.

11. Kakoe u3 uucen sBisieTcsa NpocThimM?

A) 25;Bb)11; B) 42;T) 1.

12. Pa3znoxure Ha MpoOCThIe MHOXKUTENN ynciio 360.

A) 2:2-2-3-3-35; b) 2-180; B) 2-2-2-3-3-5-7; ') 2-2-2-3-3-5.

13. Haiigute HanOoabIIMi 00U nenuTeas uncen a = 2-3-3-5, 8 =2-2-3-5.
A) 30; b) 6; B) 10; I') 90.

14. Haiinute HauMeHblee odiiee kpatHoe uucen a = 2-2-5-7, B = 2:2-3-5-7.
A) 58800; b) 140; B) 280; I') 420.

15. Kakue u3 yucen sBIsSOTCS B3aUMHO IIPOCTHIMU?
A)14u25;b)36u45;B)86mu48;I) 121 u1l.

16. Kakoe u3 npousseneHuil nenurcs Ha 37

A) 34-46; b) 25-37; B) 42:53; ') 71-16.

17. Vkaxure cyMMy, KpaTHYIO 2.

A) 144+ 52; b) 93 + 68; B) 142 + 191; I') 163 + 26.

18. CKobKO HaTypaJbHBIX YMCEN, KPAaTHBIX 3, MPUHAUISKUT YUCIOBOMY IPOMEXYTKY (21; 36)?
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A)6;b)3;B)4; 1) 5.

19. CkonbKO HAaTypaJbHBIX YUCENl, KPAaTHBIX O, YIOBIETBOPSAIOT HEpaBeHCTBY 121
A)4;b)5;B)3;IN) 1.

20. CKOJBbKO CYIIECTBYET JBY3HAUHBIX YHCEN, KpaTHBIX 15, HO He KpaTHBIX 307

A)5;b)4;B)3; 1) 2.

O EHOYHBIE MATEPHAJIBI 11O MOAYJIIO

«I'eomeTpus»

JleMOHCTpallMOHHASI BEPCHA CAMOCTOSATEILHOM padoThI
CamocrositesibHas padora no teme: KoopamHatsl M BEeKTOPBI

1. U3mepenus npsimoyrossHoro mapamienenuneqa ABCDA;B;C1D; umerot mmuasr AA;= 1 cm, AB =

3cm, AD = 4cm. Haitaure 1iiHBI BEKTOPOB BE , A_()j', A_é1 .

2. Ympocrure Beipaxkenue: FD— FM + MN+ DM

— - - >

3. Hansl uetsipe Touku: M, F, N, Q. Bripa3sure Bekrop MF uepes Bextopsl NF, NQ, MQ.
4. YrpocTuTe BEIpOKECHUE:

a(a - 2c)-5(6¢ + 3k )—4a

- - —

5. B TerparnpeMNLK naiigute cymmy BektopoB ML, NK, LN.

CamocTrosiTesqbHast padora no treme: Crepeomerpusi

1. CtopoHBI OCHOBaHUS TETPadApa paBHBI COOTBETCTBEHHO 4 cM, 5 cM 1 § cMm. [1nockocTs X
nepecekaeT OOKOBbIE pedpa TeTpasApa B cepeArHe Kakaoro pedpa. Haiinute mepumetp
MOJIyYMBIIErOCsS B CEUEHUU TPEYroJIbHUKA.

2. Orpesku AB, ACuAM He nexat B oiHO# tutockocTh. Touku L, N, P SBISIOTCS COOTBETCTBEHHO
CepeHOM Kaxkaoro oTpeska. JJokaxure, uro mnockoctd BCM u LNP mapannenbHbl.

3. Haiinute 00bEM paBUIILHOM TPEYTOJIbHOM MUpPAaMUIbI ¢ OOKOBBIM peOpoM m, eciiu O0KoBOe pedpo
COCTaBJISIET C MpUJISKAIIed CTOPOHON OCHOBaHUS yrou f.

4.Haiinure 00bEM NpaBUIIbHON YETHIPEXYTOJBbHON MUPaMH/IbL, €clIi €€ G0KOBOE pedpo paBHO 7 U
COCTaBJISIET C IJIOCKOCTHIO OCHOBaHUs yrodi .
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JleMOHCTpallMOHHAsI BepCHS TeCTHPOBAHHUSA
Tect nmo Teme: Ilaanumerpus

1. BricoTa paBHOCTOPOHHETO TpeyrojbHuKa paBHa 15 cm. Haliaute paguyc BnucanHo# B
TPEYTrOJIbHUK OKPYKHOCTH.

a) 5V3 cm; B) 5 cM; c) 6 cmM; n) 7 cm; e) 8 cm.

2. Yemy paBHa IUI0LIa/1b NIPSMOYTOJIbHUKA, €CIU €ro quaroHanb 10 cM, a oqHa u3 cropoH 8 cm? a) 50
cM2; B) 60 cm2; c) 80 cm2; n) 48 cm2; e) 40 cm2;

3. OKpyXKHOCTb pajuyca 4\3 cM oIrcaHa OKOJIO IPABUIBHOTO MHOTOYTOJIBHUKA CO CTOPOHOM 12 cM.
Haiiure 941ciio cTopoH MHOTOYroJIbHUKA.

a)6; B)S; c)4; n) 8; e) 3.

4. HaiiguTe CTOPOHY TpEYTroJbHUKA, JIeXkKAITyto MpoTUB yriaa 120°, ecinu aBe Apyrue CTOPOHBI paBHBI 6
cm 1 10 cm.

a) 10cm; B) 14 cm; c)15cm; n) 13 cm; e) 12 cm.
5. Haiinure miomanas Tpeyrojabauka, eciiu BC=7 cm, AC=14 cm, yron C=30°.
a) 18,3 cm2; B) 40,1 cm2; c)12,5cem2; 1) 24,5 cm2; e) 31 cm2;

6. Yetsipexyronapauk ABC/] siBnsieTcst pomboM, y koToporo cropoHa AB paBua 17 cm, nuaronans BJ]
paBHa 30 cm. Halinure nimuny nuaronanu AC.

a) 8 cM; B) 14 cm; c) 16 cm; n) 17 cwm; e) 20 cm.
7. an tpeyronsuuk ABC. [1A=120°, AC=3, AB=2. Haiinute kBaapart croponsl BC.
a) 7, B) 12; c) 15; n) 10; e) 19.

8. B tpeyronasuuke ABC ctoponst AB=5 cm, BC=7 cMm. Haiinute oTHOlIEHHE CUHYyCa yria A K CUHYCY
yria C.

a) l; B) 5/7, c)7/5; nm)1/2; e)2.

9. Cropona napajienorpamma paBaa 10 cm, a muaronans, paBHas 12 cM obpasyert ¢ Helt yrour 30°.
Haiigure niomaap napainenorpamma.

a) 90 cm2; B) 45 cM2; c) 120 cm2; n) 75 cMm2; e) 60 cm2;

10. B npssMOyrosibHOM TpEyroJbHUKE OJMH KaTeT paBeH 7 , a npyroi — 24. Haiigute paguyc
OTHCAHHOM OKPYXHOCTH.

a)25; B)12.,5; c) 12; n) 24; e) 7.

11. Cpennss auHUA Tpaneuyu ¢ oCHOBaHUEM 4 1 6 cM pa30uBaeT Tpanenuto Ha ase gurypsl. Haiianre
OTHOILIEHHE TUIOIAAeH ITUX PUryp.

a) 9:8; B) 11:9; c) 4:9; n) 7:8; e) 7:6.
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12. [1nomane npssMOYroJibHOTO TpeyroyibHUKa paBHa 150, onuH U3 kaTteToB paBeH 15. Haitaute niuny
BBICOTBI, ONTYIIIEHHOMN U3 BEPIIUHBI MPSIMOTO yria.

a) 12; B)24;

c) 20V3;

1) 10V3;

e) 20.

13. BeicoTa TpeyroJyibHuKa paBHa 10 cM, JeTUT OCHOBaHHUE Ha JiBa OTpe3Ka, paBHble 10 cM U 4 cM.
Haiitn mennaHy, NpOBEIEHHYIO K MEHBIIEH U3 JBYX APYTHX CTOPOH.

a) 14;

B) 12;

c) 13;

n 11;

e) 12,5

14. Croponsl Tpeyronbarka ABC paBusl 13 cm, 14 cm, 15 cm. O- Touka nepecedeHus: MeauaH.
Haiinure mnomans Tpeyroasarnka AOB.

a) 14 cm”™2; B) 42 cM”"2; c) 7 cM™2; n) 84 cm”2; e) 28 cm”2;
HIkana oueHUBaHUA
Ounenka OTJIMYHO XOpo1Io YIOBJIETBOPHUTEJb | HEYTOBJIETBOPUTE
HO bHO
KauecTBoO MTOJTHO M3JIaraet naéT OTBET, u3Jaraet 0OHApYKUBACT
OTBETOB Ha W3YYCHHBII YIOBJICTBOPSIONIN | MaTepual HEMOJIHO | He3HaHUe OOJIbIIei
BONMPOCHI 1O MaTtepua, 1aét i TeM xe U JIOITyCKaeT YacTH
TeMam MpaBUIIBHOE TpeOOBaHUAM, UTO | HETOYHOCTH B COOTBETCTBYIOIIETO
npeaMera OTIpeJIeNIEHHOE U U151 OLICHKHU OTpeesIeHN N paszzena u3y4aeMoro
MTOHSATHII; «OTJIMYHOY, HO MOHATHH WU MaTepuana,
0OHapy>XHUBaET nomyckaet 1-2 bopmMyIHpOBKe JIOTTyCKaeT OMMUOKH B
TMOHUMAaHHE OIMOKH, KOTOPBIE | TEOPHil; HE yMeeT | (opMyTupoBKe
Marepuasna, MOXeT cam xe JIOCTaTOYHO OTpeesIeHul U
000CHOBATH CBOU ucrpasisiet, u 1-2 | rioyboko u TEOpHH,
CYXJCHUS, HelouETa B JI0Ka3aTeNbHO HCKa)Xarole ux
IPUMEHHUTDH 3HAHUSA MOCIIEZIOBATEIbHO | 0OOCHOBATH CBOU | CMBICH,
HAa MPaKTHKeE, CTH U SI3BIKOBOM CYXICHUS U 0ecropsIOYHO U
PUBECTH odopmiIeHUN MIPUBECTH CBOU HEYBEpPEHHO
HE0OXO0IUMBIE U3JIaraeMoro HPUMEPBI; u3JlaraetT MaTepuanl
IPUMEPHI HE TOJBKO u3naraer
10 Y4eOHHKY, HO U MaTepuan
CaMOCTOSITEJILHO HEMOoCIe0BaTEIbH
COCTaBIICHHbBIE; U3JIAT 0 U JIOTyCKaeT
aeT mMarepuan OIIKOKY B
MOCIIEZIOBATEIbHO U SA3BIKOBOM
MPAaBUIBHO C TOUYKHU odopmIeHUN
3peHusi HOpM U3TIaraeMoro
JUTEPATypHOTO
SI3BIKA
KoanuectBo 90 - 100% 75 - 89% 50 — 74% Memnee 50%
NPaBUIbHBIX
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OTBETOB B

TecTe
KauectBoO 90-100% 3amanuit BrInoHEHO BEPHO | BBITMOJIHEHO OT BeinosHeHo BepHO
BbIINIOJTHEHH S BBITIOJTHEHO, BEPHO; oT 75% 1o 89 % 50% no 74% Bcex | menee 50% Bcex
CaMOCTOSITEJIbH BCEX 3aJJaHUM, 3aJaHui 3aJIaHuM
oii paGoTHI U3JI0KCHUE
MaTepuaia U3JI0KCHUE
JIOTHUYHOE, MaTepuaia
IrpaMOTHOE JIOTHUYHOE,
BCTPEUAIOTCS
HEKOTOPHIC
HETOYHOCTHU U
HECYIICCTBCHHBIC
omuoOKu
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