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IHosicHUTEALHAA 3aIIHCKA

Pabouas mporpamma yuebHOTO Kypca «Anredpay cocTaBieHa B COOTBETCTBHH C
denepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIETO
o0Opa3oBaHMsl, HA OCHOBE IPUMEPHON MPOrpaMM OCHOBHOT'O OOIIIETr0 00pa3oBaHus IO MaTeMaTHKE U
C YYETOM peKOMEHAamuil aBTopckux nporpamm A.I'.MopakoBuya mo anreope.

[IporpaMmMa COOTBETCTBYET y4eOHHUKAM:

A. T. MopakoBuu. Anreb6pa. 9 wmacc. B 2 wl. 1.YueOHuk i ydammxcs
obmeoOpazoBarenbHbIX yupexkaenuit / A. I'. Mopakosu4, H. I1. Hukonaes. — 9-e u3z., mom. - M.:
Muemosuna, 2013 rox.

Anrebpa. 9 xmacc. B 2 u. Y. 2. 3amayHuK uis ydamuxcs 00IeoOpa3oBaTeIbHBIX
yupexxaenuit / A.I'. Mopakosuy, JI. U.3BaBuu, A. P.Ps3anoBckuii, 1. B. CemenoB. — 9-¢ u3n.,
uctp. - M.: Muemosuna, 2013 rog.

Jis obydenust B 7-11 kmaccax BblOpaHa conepskarenbHas nuHus A.l.MopakoBuua,
paccuuTaHHas Ha 5 jeT. B nmeBaTom kiacce peanusyeTcs TpeTuil roa oOyudeHus. BwiOpanHHbII
y4eOHUK BXOJUT B JIOTMYECKH 3aBEepUICHHYIO JHHHIO anreOpsl A.l.MopakoBuya u sBISETCS
JIOTUYECKUM TPOJIOJDKEHUEM Kypca anreOpel B 8 kiacce. ABropom yueOHuka A.I.MopakoBud
pa3paboTaHO TeMaTHYeCKOoe TUTAHUPOBAaHKE, pacCUuTaHHOE Ha 3 yaca B Henenro (102 gaca B rox). B
CBSI3H C BBEJICHUEM PACIIMPCHHOTO 00YYEHHUsT MaTEeMaTHKU B 9 Kilacce y4eOHBIM TUTAHOM IIKOJIBI Ha
2015-2016 y4eOHBII TOA Ha M3y4YEHHWE MAaTEMATHKU BBIICIICH JOTOIHHUTENHHO | dYac 3a cuér
KOMITOHEHTa 00pa30BaTeNbHOr0 yupexaeHus. [Ipu sToMm pasaeneHue yacoB Ha U3ydeHHUE alreOpsl
U TEOMETPUH CIIETYIOIIee:

4 yaca B Heneno anreOpsl, uToro 136 yacos; 2 yaca B HEJENO0 TEOMETPHH, UTOTO 68 YacoB.

Takum o6pazom, olIIee KOIMYECTBO YacoB 3a TroJl yBenuueHo Ha 34 yaca (Bcero 136 gacoB
3a TojJ), YTO TMO3BOJIIET Oojice TAYOOKO HM3Y4YWTh HamOoJiee TPYAHBIC IS yYalluXCsS TEMBI,
BKJIFOUNTh B HM3y4CHHE JOIMOJIHUTEIBHBIC TEMBl IMOBBINICHHOTO YPOBHS K paslenaM y4deOHHKa,
paccMOTpeTh OOJbIIee KOJUYECTBO PasHOOOPA3HBIX 3a7a4 M YNPKHEHUM H3y4aeMbIX TEM, YTO
CIOCOOCTBYET PACIIUPECHUIO U YIITYyOJICHUIO 3HAHWW M YMEHUH yYalIuxcs 1O MPEAMETY, a TaKkKe
Pa3BUTHUIO CIIOCOOHOCTEH, MaTeMaTHYeCKOTO MBINUICHHS, HHTEPECOB YYalUXCS M TMOATOTOBKH
BBIITYCKHUKOB K cJade IK3aMeHa 3a Kypc OCHOBHOM MIKoJbl B hopme [A.

[lepen uzydeHwmem y4deOHOro Mmarepuana kypca 9 kmacca oTBeeHO 9 yacoB s
MOBTOPEHUS U3YYEHHOT'O MaTepuaia Kypca 8 Kilacca M yBEIMYEHO KOJIMYECTBO 4acoB (B 00bEME 5
YacoB) Ha TMOBTOPEHHE HW3YYEHHOTO MaTepuana Kypca /- 9 KimaccoB uis  CHUCTeMaTH3aIluH,
0000IIeHNS 3HAHUH YJaIIUXCs 10 TPEMETY, JIJI TIOJITOTOBKA K UTOTOBOW aTTECTAIlUH.

JlodaByaeHbl 4Yachl AJisl M3yYeHHsl Ha TOBBIIIEHHOM YPOBHEe CICIYIOIIUX TEM:
«COBOKYTHOCTH HEpaBeHCTB», «HepaBeHcTBa ¢ monmymsimuy, «ppannoHanbHbIE HEPABEHCTBAY,
«3amaun ¢ mapamerpamu» (I'1aa I. HepaBencrBa ¢ oaHoii mnepemenHoil. CucreMbl H
COBOKYINHOCTH HepaBeHCTB); «HepaBeHcTBa ¢ nByMs nepeMeHHBIMUY, «OTHOPOIHBIE CHCTEMBI.
CummMetpuueckue cuctembl», «pparmonansueie cuctembl», «Cuctemsl ¢ monymsmu» (I'nasa I1.
Cucrembl ypaBHeHMii»); «Meron matemaruueckoit unnykiuu» (I'maBa IV. Ilporpeccun).
W3ydyeHne TaHHBIX TeM HEOOXOIUMO JJIsl YCIEUTHOTO YCBOSHUS AalbHEHIIIETO0 Kypca MaTEMATHKH B
CTapIIMX KJaccax Ha MOBBIIIEHHOM ypoBHE. BBejeHHE JOMOJHUTEIBHBIX YacOB B U3YYCHUU TEM
CIOCOOCTBYET PACIIUPECHHUIO W YIIIYOJICHUIO 3HAHUW M YMEHUH yYalluxcs 1O MPEAMETY, a TaKkKe
Pa3BUTHIO MAaTEMAaTUYECKUX CIIOCOOHOCTEH, MAaTEMaTHUYECKOTO MBIIIJICHUS! U UHTEPECOB YUaIUXCSl.



DneMeHTHl JIOTMKH, KOMOHMHATOPHKH, CTAaTUCTUKM M TEOPUHM BEPOSATHOCTEH CTAaHOBSTCS
00s3aTeNIbHBIM KOMIIOHEHTOM IMIKOJBHOTO 00pa30BaHUs, YCWIMBAIOUIMM €ro MPHKIAJHOE WU
MPaKTUYECKOe 3HAYCHHE, TOITOMY J100aBICHBI Yachl Ha M3y4eHHE TeMbl «CTaTHCTHUKA — OU3aiH
uH(pOpMAaLIUN» (TmaBa V. DiaeMeHTbI KOMOMHATOPUKH, CTATHCTHKH M TEOPHUH
BeposiTHOCTEI»). OTOT Marepuand HeoOXOAMM, TMpexae Bcero, i (OpMHPOBAHUSA
(GYHKLIMOHATIBHOM TI'PaMOTHOCTH — YMEHMH BOCIPUHMMATh W aHAJIW3UPOBAaTh HH(POPMALUIO,
IIPEJCTABICHHYIO B pa3JIM4YHbIX (OopMax, IOHUMATh BEPOSTHOCTHBIM XapakTep MHOIMX peajbHbIX
3aBUCUMOCTEH, IPOU3BOAUTH MPOCTEHIIME BEPOATHOCTHBIE pacueTel. Teopus coueTaHUn
IPEJCTaBIsET CPEACTBO s OJHOW M3 BaKHEHIIMX CIIOCOOHOCTEH ymMa — CIIOCOOHOCTH
NPEJCTABIATh SBJICHUS B Pa3HbIX KOMOMHanusax. M3ydeHue OCHOB KOMOWHATOPHUKH TO3BOJIUT
yydalemMycs OCYIIECTBIISATh PACCMOTPEHHUE CiydyaeB, nepedop U MOJCUET YMClla BApUAHTOB, B TOM
quclie B IPOCTEUIINX MPUKIAJHbIX 33aa4ax.

HNannas MoauQUIMpOBaHHAs MpPOTrpaMMa COCTaBIIGHA C YY4eTOM TpeOOBaHHUN K
MaTeMaTHYeCKOM TMOJArOTOBKE YYallMXCS M COOTBETCTBYET TpeOOBaHMSM TIOCYAapCTBEHHOU
IPOrpaMMBl.

Leuablo u3ydyenuss kypca ajaredopsl B 9 kJjiacce siBIseTCS Pa3BUTHE BBIYUCIUTEIbHBIX U
(GopManbHO-ONIEPATUBHBIX ~ aIreOpauyeckKux YMEHUHl O YpOBHS, I03BOJISIOLUIETO YBEPEHHO
WCIOJIB30BaTh MX NPU PEHICHWH 3314 MAaTEeMAaTUKA M CMEXHBIX MpeaMmeroB ((usmka, Xxummus,
OCHOBBI MH()OPMATHKH W BBIYMCIUTEIHHONH TEXHWKH W Jp.), YCBOCHHE ammapara ypaBHEHUH W
HEPABEHCTB KaK OCHOBHOI'O CpEICTBAa MAaTEMaTHYECKOrO0 MOJEIMPOBAHUS MPHUKIAIHBIX 3a1ad,
OCyIIECTBIICHHE () YHKIIMOHAILHOW MOTOTOBKH IIKOJIHHHUKOB.

3agauu Kypca:

e pacmmpeHue Kiacca (QYHKIHA, CBOWCTBA M Tpa(UKH KOTOPBIX U3BECTHBI yUAIIUMCS;
nanpHelee (OpMHUpPOBaHME NPEACTABICHUH O TakUX  (PyHAAMEHTAJIbHBIX  MOHATHUAX
MaTeMaTUKH, KaKMMHU SBJSIIOTCS  TMOHATUS — (QyHKOUM, €€ o0iiacTu  ompezaeneHus,
OTPaHUYEHHOCTH, HENPEPHIBHOCTH, HAUOOJIBLIETO M HAUMEHBIIEro 3HAUYeHUH Ha 33JaHHOM
IIPOMEXKYTKE;

®  pa3BUTHE MPEICTABICHHUE O YUCIIE U POJIM BHIYMCIECHUN B UEJIOBEYECKOM NMPAKTUKE;
(dbopMHUpOBaHNE PAKTUYECKUX HABBIKOB BBIMOJIHEHUS YCTHBIX, TUCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIICHUI, pa3BUTHE BEIYUCIUTEIBHON KYIbTYPHI,

®  OBJIQJICHHE CHUMBOJMYECKUM SI3BIKOM airedpsbl, BbIpaboTKa popMallbHO-
ONEPATUBHBIX AIre0Opanyeckux YMEHMH M NPUMEHEHHE WX K peIIeHUI0 MaTeMaTHYeCKUX U
HeMaTeMaTHUYeCKUX 3a7ay; GyHKUUH, HAyYUThCA UCIIOIb30BaTh PYHKIMOHAIBHO-Tpaduyeckue
NIPEJCTaBICHUS JJIs ONMCAHUA U aHaJIM3a peajibHbIX 3aBUCUMOCTEI];

®  pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUN M H300pa3UTENbHBIX YMEHHUH,
OCBOCHHE OCHOBHBIX (PAKTOB M METO/JOB IUIAHUMETPHH, 3HAKOMCTBO C MPOCTEHIINMHU
MPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBAMU;

®  [OJy4YEeHHE NMPEACTABIEHUS O CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHpE
U O Pa3iIMYHBIX CIIOCO0aX MX M3Yy4eHHUs, 00 0COOEHHOCTSX BBIBOJOB M NMPOTHO30B, HOCSIIHX
BEPOSITHOCTHBII XapakTep;

®  pa3BUTHE JIOTUYECKOTO MBIIIJICHUS U PEYHM — YMEHHUS JIOTMUYECKH OOOCHOBBIBATH
CYXXIIEHUSI, TPOBOJINTH HECIIOKHBIE CHCTEMATH3AIHH, TIPUBOIUTH MTPUMEPHI U KOHTP MPUMEPHI,
UCIOJIb30BATh PA3IMUHBIE S3bIKM MAaTEeMaTUKU (CIOBECHBIH, CHMBOJIMYECKUH, rpaduyeckuii)
JUIS. WIITFOCTPAIMK, MHTEPIIPETAI[H, apTYMEHTAlMHU U J0Ka3aTeNlbCTBA;



e  (opMupoBaHME TPEACTABIECHUS 00 U3y4yaeMbIX IOHATHAX M METOAAaX Kak
BOKHEHINX CPEICTBAX MATEMATHYECKOTO MOJEIMPOBAHUS PEAIbHBIX POLIECCOB U SIBICHUM.
B ocHoBY Kypca ajaredopsl 1J14 9 Kjiacca 1moJ10KeHbl TAKHE NPUHUMIIBI KAK:
. [lenocTHOCTP M HENPEPBIBHOCTb, O3HAYAIOLIME, YTO JaHHAs CTYNEHb SBISETCS
Ba)KHBIM 3B€HOM €IMHOMN OOIIEIIKOIBHOM MOATOTOBKH 110
MaTeMaTHKeE.
e Hay4yHOCTh B COYETaHMM C JOCTYIHOCTBIO, CTPOTOCTb U CHUCTEMATHMYHOCTb H3JI0KEHUS
(BKIJIIOUEHHE B COJepkKaHUE PYHAAMEHTAIBHBIX
[I0JIOKEHUH COBPEMEHHOW HayKH C Y4€TOM BO3PACTHBIX OCOOCHHOCTEH 00ydaeMbIX
o [[pakTHKO-OpUEHTUPOBAHHOCTb, o0ecrieunBaromas otbop coJlepKaHus,
HAIIPABJICHHOI'O HA PEIIEHUE MPOCTEUIINX TPAKTUYECKUX 33124
IUTAHUPOBAHUS JESTEIbHOCTH, IIOUCKA HY)KHOM HH(pOpMAaLHH.
e[Ipunnmn pasBuBatomiero oOy4deHusi (0OydyeHHE OPHEHTHPOBAHO HE TOJBKO Ha
[I0JTyYeHHE HOBBIX 3HAHMM, HO U aKTUBU3ALIUIO MBICIMTEIbHBIX MPOLIECCOB, (hopMUpOBaHUE
U pa3BUTHE Yy UIKOJbHUKOB OOOOIIEHHBIX CIIOCOOOB JEATENBHOCTH, (OpMUpOBaHUE
HaBBIKOB CAMOCTOSITENIbHON PabOThI).
MaremaTnueckoe o0Opa3zoBaHUE SIBISETCS 00sA3aTEIbHOM M HEOTHEMJIEMOM YacTbiO
o01Iero o0pa3oBaHMs HA BCEX CTYIEHSX IIKOJIBI.

Auaredpa siBJsieTcsl OJHMM U3 OIOPHBIX IPEIMETOB OCHOBHOM IIKOJIBI: OHA
obecrieynBaeT M3y4eHUE APYrUX TUCHMIUIMH. B mepByro odepens 3TO OTHOCHTCS K IpeaMeTam
€CTeCTBEHHO-HAyYHOTO IMKJIA, B YAaCTHOCTH K (Qu3MKe. Pa3BUTHE JOrMYECKOTO MBIIUICHUS
yUYAIIUXCSl TpU OOYYEHHWH MaTeMaTHKE CIIOCOOCTBYET YCBOCHHUIO IPEIMETOB T'yMaHUTapHOTO
nukia. [IpakTndyeckue yMeHus: U HaBbIKM MaTeMaTHUECKOro XapakTepa He0O0X0AUMBI i TPYIOBOH
U Ipo(eCcCUOHANBHOM MOITOTOBKH HIKOJIBHUKOB.

Oco0eHHOCTBIO Kypca SIBISETCS TO, YTO OH SIBJISETCS MPOJOJDKEHHEM Kypca anreOpsl,
KOTOpPBIN 0a3upyeTcss Ha (YHKLIHMOHAJIBHO - IpadUuecKoOM MOAXO0/e. DTO BBIpAXKaeTcs B TOM, UTO
Kakol Obl Kjacc (PyHKIMH, ypaBHEHUN M BBIPAKEHUN HE H3ydalics, IOCTPOEHUE Marepuaa
IIPAKTHUYECKU BCETJa OCYLIECTBISAETCA 1O JKECTKOW cxeme: @DyHKUHMS — YpaBHEHHS —
[IpeoGpa3oBanus.

Kypc xapakrepu3yercsi  IOBBIIIEHHEM  TEOPETUYECKOTO  YpOBHSA  OOy4yeHwus,
MIOCTENIEHHbIM YCWJIEHHEM PpOJIM TEOPETUYECKUX OOOOIIeHNH W JeIyKTHBHBIX 3aKIHOUEHHH.
[TpuknagHas HampaBiICHHOCTh Kypca oOOeCleuMBaeTcsi CUCTEMaTHUECKUM oOOpalleHueM K
IIpUMepaM,  pacKpbIBaIOIIMM  BO3MOXKHOCTM ~ NIPUMEHEHUS  MaTeMaTUKM K  HU3YYEHHIO
JEMCTBUTENBHOCTH U PELICHUIO PAKTUYECKUX 3a/a4.

B xoxe ocBoeHMs coaep:RaHUs Kypca yJallrecs MoJy4aroT BO3MOKHOCTD:

®  Ppa3BUTH IPEJACTABICHMS O YMCIIE M POJM BBIYMCICHUN B YEJIIOBEYECKOW IPAKTHKE;

c(OpMHPOBATH MPAKTUUECKNE HABBIKM BBHITTOJHEHUS YCTHBIX,
MMCBMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCIEHUH, pa3BUTh BHIYUCIUTEIBHYIO KYJIBTYPY;
e  OBJIAAETh CHMBOJIMYECKMM  SI3BIKOM  ajreOphl,  BbIpaboTaTh  (hopMalbHO-
OllepaTUBHBIE aNreOpanvyecKue YMEHUS U HAayYUTbCS NPUMEHSITH HX
PELIEHNI0 MaTEMaTHYECKNX U HEMATEMaTHYECKUX 33/1a4;
®  U3YYUTh CBOICTBa M rpauKU >JIEMEHTApHBIX (YHKIUH, Hay4YUThCS HCIOJIb30BATh
(GyHKIMOHATBLHO-TpauUecKre MPeACTaBICHUS Il ONUCAHUS
aHaJIM3a peaJIbHbIX 3aBUCUMOCTEN;



e  Da3BUTh M300pa3UTENIbHBIE YMEHHS, OCBOUTb OCHOBHbIE (AKTBI U METOAbI
IJIAaHUMETPUH;
®  [OJYYUTb IIPEJCTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUpPE U
0 PA3JIMYHBIX CIIOCO0aX MX U3y4eHHUs, 00 OCOOEHHOCTAX
BBIBOJIOB Y IIPOTHO30B, HOCSIIMX BEPOATHOCTHBIN XapaKkTep;
®  Da3BUTHh JIOTUYECKOE MBILIUIEHUE M peYb — YMEHHE JIOTHYECKH OOOCHOBBIBATH
CYXICHHSI, IPOBOJAUTH HECIOKHBIE CUCTEMATU3ALMH, IPUBOINUTH
IPUMEPbl U KOHTPIPUMEPHI, MCIIOJIB30BaTh PA3JIUYHbIE SI3IKM MaTE€MaTUKH (CIOBECHBIH,
CUMBOJIMYECKHM, Tpapuueckuil) Aas WUIIOCTPALMU, WHTEpHpETaluy, apryMEeHTaluu |
JIOKa3aTeNIbCTBA;
e chopMHUpOBATh IPEJCTABICHUS 00 U3yYaeMbIX HOHATHAX U METOJaX KaK BaKHEHUIINX
CpEICTBaX MaTEMaTHYECKOI0 MOJIEIMPOBAHUS PEaIbHBIX
IIPOLIECCOB U SIBJICHUM.

JUia peanu3anuyu JAaHHOW IPOrPaMMBbl HCIOJIB3YIOTCS MeAArOrH4ecKue TEeXHOJIOTHH
ypoBHEBOH muddepeHnanun  00ydeHHs, TEXHOJOTHH Ha OCHOBE JHMYHOCTHOW OPHEHTAINH, a
TaKXKe CIEeTYIONe METOIbI U OPMBI O0YUIEHUS B KOHTPOJIS:

®opmbl padoThl: GpoHTATBHAS PadOTa; HHAUBHIYaIbHast paboTa; KOJJICKTHBHAS PadoTa;
napHasi paboTa; rpymnmnoBas padora.

Metoabl paboThl: paccka3; oObsCHEHHe, JeKLus, Oecela, NMPUMEHEHHE HarJsAHbIX
nocoduit; auddepeHuMpOBaHHBIE 3aJaHUSA, CAMOCTOSITENIbHas paboTa; B3aUMOIPOBEPKA,
CaMOINpOBEpKa AUJAKTHUECKasi UT'Pa; pelieHrne NpoOIeMHO-TIOMCKOBBIX 3aa4.

Hcnone3yrores canepyromue ¢GopmMbl M MeTOAbl KOHTPOJIA YCBOGHHMS MaTepHaJa:
YCTHBI KOHTPOJIb (MHIUBUAYAIbHBIA ONpPOC, YCTHAsl MPOBEpPKA 3HAHUM); MUCbMEHHBIH KOHTPOJIb
(KOHTpOJIbHBIE PabOTHI, TpaUUECKUE TUKTAHTHI, TECTHI), IPOBEPKA JOMAIITHETO 3aaHHUS.

Y4eOHbI  mpoliecc  OCYIIECTBISIETCS B KIACCHO-ypOUyHOH  ¢gopme B Buie
KOMOMHHPOBAHHBIX, KOHTPOJIBHO-ITPOBEPOYHBIX U JIp. TUIIOB YPOKOB.

Pe3yabTaThl 00y4enus npeacraBieHbl B TpeOoBaHUAX K YPOBHIO MOATOTOBKH U 33Ja10T
CHCTEMY HWTOTOBBIX pE3YyJlbTaTOB OOYYEHHUS, KOTOPBIX JOJDKHBI JOCTHYb BCE Ydaluecs,
OKaHYMBamIIMe 9 KiIacc, W JIOCTHKEHHE KOTOPBIX SBJISETCS 00sA3aTeNbHBIM YCIOBHEM
MOJIOKUTETBHOM aTTecTallMi y4eHHKa 3a Kypc 9 kiacca. DTH TpeOOBaHHs CTPYKTYPUPOBAHBI IO
TpEM KOMIIOHEHTaM: 3HaTh, YMETb, MCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHUS B
MIPAKTUYECKON IEATEIbHOCTH U IIOBCETHEBHOW KU3HM.

®opMoii MPOMEKYTOUYHOI M MTOrOBOM aTTEeCTALMH SIBJISIOTCS: KOHTPOJbHas paboTa;
IIpoBepoYHas paboTa; caMoCTOsTeNbHAs paboTa; TUKTAHT; TECT.



VY4eOHO-TeMaTUUECKU I IJ1aH

Ha3Banue pasaenoB

KoaunuyecTtBO
4acoB

KoanuectBo
KOHTPOJIbHBIX
pador

HasBanus
KOHTPOJIbHBIX
pador

IToBTOpeHme Kypca anreOpsl 7 u 8 9

KJIaCCOB

1

Bxonnas
aMUHUCTpaTUBHAS
KOHTPOJIbHAS
pabora Ne 1

I'masa I. HepaBencTBa ¢ oqHOM
nepemMeHHOo#. CucrteMsl 1
COBOKYITHOCTH HEPABEHCTB

24

KoHntposbHas
pabora Ne 2 1o Teme
«HepaseHncrsa ¢
OJIHOM MEPEMEHHOM.
Cucremsl u
COBOKYITHOCTH
HEPaBEHCTBY

I'naBa Il. Cuctemsbl ypaBHEHUI

22

Kontponbnas
pabora Ne 3 o Teme
« Cucremsl
YPaBHEHUW»

I'nasa Ill. YucnoBsie pyHKINU

25

KonTponbhas
pabota Ne 4 o Teme
« Hucnosele
GyHKIMH 1 UX
CBOMCTBa»
KoHntposbHas
pabota Ne 5 o Teme
« Hucnosele

GYHKIIUN U UX
CBOMCTBa»

I'masa V. [Iporpeccun

19

KonTponbHas
pabota Ne 6 1o Teme
«Apudpmernueckas
IIPOrPECCUs»
KoHntponbHas
pabota Ne 7 o Teme
«"'eomerpuueckas
IIPOrpeccus»

I'maBa V. DineMeHTHI

KOMOMHATOPUKH, CTATUCTUKH U
TEOPHUH BEPOATHOCTEN

13

KoHntponbHas
pabota Ne 8 o Teme
« «DIIEMEHTBI
KOMOMHATOPHKH,
CTaTUCTUKU U
TEOpUn
BEPOSITHOCTEN»




7| TnaBa VI. UTorosoe noBropeHue u Hrorosas
MOJArOTOBKA K 9K3aMEHY 22 KOHTpPOJIbHAs
pabora Ne 9
Hroro: 134




Coaepikanue nporpamMmsl

MNOBTOPEHHUE KYPCA AJITEBPbI 8 KJIACCA (9 YACOB)

Bxoanasi aiMUHHCTPATUBHAS KOHTPOJIbHasi padora Ne 1.

I'1asa I. HEPABEHCTBA C OJJHOM NEPEMEHHOM. CUCTEMBI K
COBOKYITHOCTU HEPABEHCTB (24 YACA)

JluneliHoe M KBaJipaTHOE HEPABEHCTBO C OJIHOU IEPEMEHHOM, YacTHOE U O0IIIee pelieHue,
PaBHOCHIIBHOCTB, pAaBHOCWJIbHBIE TpeoOpa3oBaHus. PalmonanbHble HEPaBEHCTBA € OHOMN
NEPEMEHHO, METOJ] UHTEPBaJIOB, KPHBasi 3HAKOB, HECTPOTHE U CTPOTHE HEPABEHCTBA. DIEMEHT
MHO’K€CTBA, IIOJJMHOKECTBO JJAaHHOIO MHOXECTBA, IIyCTOE MHOXKECTBO. Ilepeceuenue u
o0beIuHEeHnEe MHOXKeCTB. CHCTEMBI JIMHEHHBIX HEPAaBEHCTB, YaCTHOE M 00IIIee PeICHHE CHCTEMbI
HEPABEHCTB.

KonTpoubHnas pabora Ne 2 no teme «HepaBeHcTBa ¢ oaHOM nepeMeHHoi. CHcTeMbl B
COBOKYIIHOCTH HEPaBEHCTB»

Ocnoenasn yenv:

- (hopMHpOBaHUE MPEICTABICHUI O YACTHOM U OOIIEM PELIEHUH PallMOHAIBHBIX
HEPaBEHCTB U UX CUCTEM, O HEPABEHCTBAX C MOAYJISIMU, O

PaBHOCUJILHOCTU HEPABEHCTB;

* OBJIaJICHHE YMEHHEM COBEpILATh PABHOCUIIbHbBIE IPE0Opa30BaHus, peliaTh
HEPaBEHCTBA METO/I0M UHTEPBAJIOB;

© pacuipeHue 1 00001IeHNEe CBEICHUI O pallMOHAJIbHBIX HEPABEHCTBAX U
croco0ax UX peLIeHus: METO/l MHTEPBAJIOB, METO/] 3aMEHbI IIEPEMEHHOM.

I'1asa Il. CUCTEMbBI YPABHEHUH (22 YACA)

PanmonaneHOe ypaBHEHHME € JByMs II€PEMEHHBIMH, PELICHHE YPaBHEHHS C JIByMs
nepeMeHHbIMH p(X;y) = 0, paBHOCHJIbHBIE ypaBHEHHS C JABYMS NEPEMEHHBIMH, PABHOCHIIbHBIE
npeoOpazoBanud. PopMyna pacCTOSIHUS MEXIy JIBYMS TOUYKaMHU KOOPJAWHATHOW IJIOCKOCTH.
I'paduk ypaBHEHUS

(x - a)> + {y - b)? = r’. CucreMa ypaBHEHHI C JBYMs [IEPEMCHHBIMH, PEIICHHE CHCTEMBI
YpaBHEHUH € JABYMS NEpPEMEHHBIMH. MeTOoJl MOJACTaHOBKH, METOJ airedpanyeckoro CrIoKeHus,
METOJ BBEJICHHUS] HOBBIX NEPEMEHHBIX, Tpapuueckuii MeTosl. PaBHOCHIIBHOCTh CHCTEM ypaBHEHUH.
Cucrempl ypaBHEHHH KaK MaTeMaTHUYECKHE MOJIEIIN PEaIbHBIX CUTYalUH.

KonTpoabnas padora Ne 3 nmo teme «CucreMbl ypaBHeHHUiD»

Ocnoenasn yenv:

- (hopMHpOBaHUE MPEICTABICHUHN O CUCTEME ABYX pallMOHAIBHBIX YPAaBHEHHM ¢
JIBYMsI IEPEMEHHBIMU, O PALIUOHAIBHOM YPAaBHEHHUH C ABYMS

MIePEMEHHBIMU;

* OBJIaJICHHE YMEHHEM COBEpIIATh PaBHOCHIIbHbIE MPe0oOpa3oBaHUsl, pelIaTh
YpaBHEHHUS U CUCTEMbI YpaBHEHUH C IBYMsI IEPEMEHHBIMU;

* 0TpabOTKa HABBIKOB PEIIEHUS YPaBHEHUS U CUCTEMBl YPaBHEHUN Pa3TUYHBIMU
METOAaMU: TpaprUECKUM, MOJICTAHOBKOM, alnre0panyeckoro

CJI0’KEHHSI, BBEJICHUS HOBBIX IEPEMEHHBIX.

I'nasa I11. YUCJIOBBIE ®YHKI WU (25 YACOB)

OyHK1M, 00JaCTh ONpeieNieHne U MHOKECTBO 3HaUe€HUN QYHKINU. AHATUTUYECKUM,
rpaduyeckuii, TaOIMYHBIA, CJIOBECHBIM crocoObl 3anaHus ¢GyHKouM. [padux QGyHKIHMH.
MoOHOTOHHOCTH (BO3pacTaHue U yObIBaHWE) (PYHKIIUH, OTPAHUYCHHOCTh (DYHKIIMM CHU3Y M CBEPXY,



HaMMEHblIee U HauOoJbllee 3HaUeHUs (YHKINMH, HEnpepbIiBHas (YHKILHWS, BBITYKJIas BBEPX WIH
BHU3. VccnenoBanue anemMeHTapHbiX QyHkimid: y = C, y = kx + m,

K
y =k y= Jx, \/_ :;, y =|x| .y = ax’ + bx + ¢. UerHas u HeueTHast pyHKIUH. AJTOPHTM

uCClieIoBaHusl (PYHKIIMM HAa YeTHOCTb. l'paduku uyeTHOH u HewerHoW ¢yHkmidt. CTeneHHbIE
(YHKIMU C HATYpaIbHBIM ITOKa3aTelleM, UX CBOMCTBA U rpaduku. CBoWCTBa U rpadUKH CTENEHHBIX
(YHKIMH C YETHBIM U HEYETHBIM MOKA3aTeNSIMH, C OTPHUIIATEIIbHBIM IIEJIBIM MTOKA3aTeJIeM.
KonTtpouabHnas padora Ne 4 nmo reme «HuncjioBble QyHKIIUM M UX CBOHCTBaY.
KonTpoabHasi padora Ne 5 mo teme «HucsioBbie (PYHKIIMU M UX CBOMCTBA)
OcHoenas yein:
- (opMUpOBaHHME TMPEICTABICHUH O Takux (PyHAAMEHTAIbHBIX MOHITUSIX MAaTEMaTHKH,
KaKUMH SIBJISIFOTCSI TOHATHS QYHKIINH, €€ o0nacTu
ompezeneHusi, o00JaCTH 3HAYEHMs; O PA3IUYHBIX CHocobax 3ajaHus  (PyHKUUU:
AHATUTUYCCKOM, TpaUIeCcCKOM, TAOJIMIHOM, CIIOBECHOM;
* OBJIAJICHME YMEHHMEM IMPUMEHEHUS YETHOCTM WM HEYETHOCTH, OrPAaHUYEHHOCTH,
HETPEPHIBHOCTH, MOHOTOHHOCTH ()YHKIIUIA;
- (popMHpOBaHNE YMEHHU HAXOJIUTh HAHOOJIbIIEEe W HAMMEHBIIEEe 3HAUYCHUE Ha 33JaHHOM
MIPOMEKYTKE, pelliasi MPaKTUYECKUE 3a/1a4uu;
- (hopMUpOBaHHE TIOHMMAHUSI TOTO, KaK CBOMCTBa (DYHKIUN OTpa)KalOTCS HA TOBEICHUU
rpaduxoB QyHKINN
Iaasa IV. IPOI'PECCHH (19 YACOB)
UucnoBas nocienoBaTebHOCTh. CIOCOObI 3aJaHMsI YUCIOBOM

MIOCJIEI0BATENbHOCTH (AHATMTUYECKH I, CJIOBECHBIH, peKyppeHTHBIH).. CBONWCTBA YHCIIOBBIX
MIOCJIEZI0BATEIbHOCTEN, MOHOTOHHAS TOCJIE10BaTEIbHOCTh, BO3pACTAIOIIAs [TOCIIE0BATEIbHOCTb,
yObIBaroII1as OCIe10BaTENbHOCTE. ApudMeTndeckas mporpeccus, €€ pa3HOCThb, BO3pacTaroIIast
nporpeccusi, KOHeYHas mporpeccusi, GopMyia n-ro wieHa apupmMeTndeckoi nporpeccuu, popmynia
CYMMBI 4JICHOB KOHEYHOH apu(METHUECKON MPOTrpecCHy, XapaKTepUCTUYECKOEe CBOMCTBO
apu¢meTnueckoi mporpeccuu. ['eomerpudeckas mporpeccusi, 3HaMeHaTes b IPOrPecCcHH,
BO3pacTarollas Mporpeccusi, KOHeuHas nporpeccusi, ¢popmyia n-ro 4ieHa reoMeTpruuecKon
nporpeccuu, Gopmyia CyMMbI YWIEHOB KOHEYHON r€OMETPUYECKON MTPOrpeccum,
XapaKTEPUCTUIECKOE CBOMCTBO reOMETpUUECKOM rporpeccuu. [Iporpeccuu u 6aHKOBCKHE pacyEThI.

KounrtpoabHnas padora Ne 6 no reme «ApudpmMernyeckas Nporpeccus».

KonTtpoabHnas pa6ora Ne 7 no teme «I'eomeTprueckasi nporpeccus»

OcHoenas uenv:

- (popMHpOBaHME  TPECTAaBICHUH O  MOHATHM  YHCIOBOM  TOCJIEIOBATENBHOCTH,
apu(pMETHYECKOH ¥ TEOMETPHUUECKOM TNpOorpeccusix KakK YacTHBIX CIIydasX YHCIOBBIX
MOCJIeIOBaTeNbHOCTEH; O TpeX crnocobax 3aJaHusl IOCIEJOBATEIbHOCTU: AHAIUTHUYECKOM,
CIIOBECHOM U PEKYPPEHTHOM;

- copmupoBaTh M OOOCHOBAaTh pSJi CBOWCTB apU(METHUECKOM H TE€OMETPUUYECKOU
MIPOrpeccuii, CBECTU UX B OAHY TaOJIHILY;

* OBJIQJICHHE YMEHHEM pellaTh TEKCTOBBIE 3aJlauM, UCIIOJIb3Ysl CBOICTBa apu(MeTHYecKon u
r€OMETPUYECKON ITPOTPECCHUH.

I'nmaa V. DJIEMEHTbBI KOMBUHATOPUKHU, CTATUCTUKHA U TEOPUU
BEPOSITHOCTEM (13 YACOB)



MeToap! pemeHus MPoCTeHINX KOMOMHATOPHBIX 3a/1a4 (epedop BapHaHTOB,
IIOCTPOEHHUE JiepeBa BapMaHTOB, IIPaBUII0 yMHOXkeHUs ). Pakropuan. [lepectanoBku. Pazmenenusi.
Coueranus. OO psll JaHHBIX U PsJl JAHHBIX KOHKPETHOI'O U3MEPEHUS, BApUAHTA psja JaHHBIX,
€€ KpaTHOCTb, YacTOTa U MPOLIEHTHAs YacTOTa, CTPYNIUPOBAHHBIN PsI/l JaHHBIX, MHOTOYTOJIbHUKU
pacnpenenenusi. O0beM, cpeiHee apupmMeTndeckoe, pazmax, Mojia, MeinaHa, CpeJJHee 3HaueHue.
BepositHocTh. CoObITHE (CTy4aiiHOE, JOCTOBEPHOE, HEBO3MOXKHOE). HecoBMecTHbIE COOBITHS.
ITpoTrBOMOIOXKHBIE COOBITHSA. BEpOATHOCTH CyMMBI IBYX COOBITUH. BeposTHOCTD
IIPOTHBOIOJIOXKHOIO coObITHs. Kiaccnueckas BeposTHOCTHasA cxeMa. Kitaccuueckoe omnpenenenue
BEpOATHOCTH. CTaTucTU4ecKas yCTOWYUBOCTh. CTaTuCTUYECKast BEPOSITHOCTD.

KontpoabHasi padora Ne 8 mo teme «2jieMeHTbl KOMOMHATOPUKH, CTATHCTUKH H
TEOPHH BePOSITHOCTEI.
Ocnosénas uenp:
- (hopMHpOBaHUE MPECTABICHUN O BCEBO3MOXKHBIX KOMOMHAIIMAX, O METOJaX
CTaTUCTHYECKON 00pabOTKU Pe3ysIbTaTOB U3MEPEHUH, NOTYUESHHBIX PU
IIPOBE/IEHUU SKCIIEPUMEHTA, O YUCIOBBIX XapaKTePUCTUKAX HH(POPMALIUH;
* OBJIQJIETh YMEHHUEM pEIICHUs MPOCTEHIINX KOMOMHATOPHBIX U BEPOSTHOCTHBIX
3aj1ad.
I'/TIABA VI. UTOI'OBOE NOBTOPEHUE U MOJAI'OTOBKA K DK3AMEHY (26
YACOB)
Hrorosasi konTpoJibHasi padora Ne 9.
OcHogeHas yenb — NOJTOTOBUTH YYalIUXCA K UTOTOBOM aTTeCTalUH.
Cnmcoxk ymMeHHil, Ha OBJIaJeHHe KOTOPbIX MOKeT ObITH HAampasjeHa padoTra Mo
NOBTOPCHHIO:
— BBINOJIHEHUE MTPeoOpa30BaHUM LENbIX U JIPOOHBIX BBIPAKEHUM, IEHCTBUS HaJ CTEMEHSIMH C
LEJIBIMU TIOKA3aTENSMU;
— BBINIOJIHEHUE IPE0Opa30BaHUI UMCIIOBBIX BBIPAKEHUI, COIepKALUX KBAApaTHbIE KOPHH;
— HAXO0KJ€HHE 3HAU€HNUH OYKBEHHBIX BBIPAKEHUI NPU 3aJaHHBIX 3HAYEHUAX OYKB;
— peuleHHe JUHEHHBIX M KBaJpPaTHBIX YPaBHEHWM, MPOCTEHIIMX APOOHO-palOHATIBHBIX
YpaBHEHUI;
— pEIIEHUE CHUCTEM JIBYX YpPaBHEHUN IEPBOM CTENEHU MU CHUCTEM, B KOTOPBIX OJHO W3
YPaBHEHUH — BTOPOH CTEIICHH;
— pelIeHHe 3a/1a4 METOI0M YpaBHEHU;
— pelICHHE JMHEWHBIX HEPABEHCTB U UX CHUCTEM, HEPABEHCTB BTOPOM CTENEHH, IPUMEHEHHE
CBOICTB HEPaBEHCTB JJIsl OLIEHKH 3HAYE€HUI BBIPAXKECHUI;
— MOCTPOEHME U UTeHHE TpaduKOB JTUHEHHON U KBaJApaTHUHON QYHKIHI, npsMoil 1 oOpaTHOI
MIPONOPLIUOHAIBHOCTEN;
— BBIUMCJICHHE KOOPJIUHAT TOYEK MepecedyeHUs MPSAMBIX, NpSIMON M mapaboibl, HaX0XKJIEHUE
HyJel (QYHKIMH, BIYMCICHHE KOOPIMHAT TOUYEK MepeceueHus rpaduKoB ¢ OCSIMH KOOPIUHAT;
— HHTepIpeTanus rpauKkoB pealbHbIX 3aBUCUMOCTEH.
[ToBTOpEHUE MOCTPOEHO CIEAYIOIIMM 00pa30M, YTO Ha MIEPBOM YPOKE OBTOPSIOTCS,
0000I11al0TCS ¥ CUCTEMATU3UPYIOTCS MOJyYSHHbIE 3HaHUS 110 TaHHON TeMe,
3aTe€M Ha BTOPOM YpPOKE B KJIacCE MMPOBOJUTCS TECT IO 3TOW TEME, II€ 3a/laHUs PACTIONOKEHBI
10 BO3PAaCTaHUIO YPOBHSI CIIO’KHOCTH, 33JJaHUS C BHIOOPOM OTBETA WMJIM C KpaTKUM OTBeToM. Ha
CJIEYIOIIEM YpOKe POU3BOAUTCS paboTa Hal OIIMOKaMu: TIOJHBINA pa3dop 3aiaHuil, rae
JONYLIEHbI OIIMOKHU U pediiekcusi. Takoe MOBTOpEHUE MaTepuasla JaeT BO3MOXHOCTh Y4alllUMCS



MOHATh, HA YTO HYKHO OOpaTUTh BHHMAHHUE, 3TO MOMOXXET YYAIIUMCS COPUEHTHPOBATHCS
B DK3aMEHAIIMOHHBIX TPeOOBaHMAX, MOHATh KPUTEPUU OLIEHUBAHUS PAOOTHI.



TpeGoBanusi K yPOBHIO MOATOTOBKH BBIIyCKHUKOB
B pesyabTare n3yueHusi y4eHUK J0JIKEH:
3HATH/IIOHUMATh:

© CYIIECTBO MOHATHS aJlTOPUTMA; IPUMEPHI AITOPUTMOB;

®KaK HCIIOJIB3YIOTCA MaTeMaruyeckue (OpMyJibl, YpaBHEHHUS; MPUMEPbl HUX
MPUMEHEHHUS [P PEIICHUH MaTeMaTUYECKUX U MPAKTUUYECKUX 3ajay;

®KaK MaTeMaTHUYECKH OmpeaenéHHbple (QYHKIMH  MOTYT OIKCBHIBATH pEaIbHbIC
3aBUCHUMOCTH; PUBOAUTH IPUMEPHI TAKOTO OMHCAHUS;

®KaK MOTPEOHOCTH MPAKTUKU MPHUBEIN MAaTEMaTHYECKYI0 HAyKy K HEOOXOIUMOCTH
paciIipeHysl IOHATHUS YUCIIa;

® BEPOSATHOCTHBIN XapakTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAOILEro MUPA;

eCMBICI MJIeaM3aliy, MMO3BOJISIONICH pellaTh 3aJa4uld pealbHON JIeHCTBUTEIBHOCTH
MaTeMaTHYECKUMHU METOJIaMH, TPUMEPHI OIIMOO0K, BO3HUKAIOIINX MTPH UICATH3AIINH.

yMeTh:

o COCTaBJIATh OYKBEHHBbIC BBIpaXKEHUS U (OpPMyNIBl IO YCIOBHSIM 3ajad,
OCYIIECTBJISATh B BBIPAKEHUSIX M (POpMyIax YHUCIOBbIE IOACTAHOBKUM U BBIMOJIHATD
COOTBETCTBYIOILME BBIYMCIICHUS], OCYLLECTBIIATH I1OJICTAHOBKY OJHOTO BBIPAKEHUS B JIPYIOE;
BBIpXaTh U3 (OPMYJI OIHY IEPEMEHHYIO YEPE3 OCTAIILHBIE;

o BBITIONIHATD  apu(METHYECKUe JEHCTBHS C anreOpaudecKuMu JApoOsMH ¢
OJTMHAKOBBIMHU M Pa3HBIMHU 3HAMEHATEISIMI;

o OCYILIECTBIIATH MPE0OPa30OBaHMS PALOHATIBHBIX BBIPAKEHHI;

o CTPOUTH 1 unTaTh rpaduxu pynkmmii Y = kx*, y :E , y=ax’+bx +c;

o CTpOWTH W uuTaTh rpapuku Qyskimmid Y= f X+t +m Ha ocHoBe rpaduxa

dynxkmun y = f X ;

. cTpouTh rpaduk QyHKIMH Y = /X ;
o OCYIIECTBIIATh ~ MPeoOpa3oBaHMsl  BBIPAKEHUH, COJEpIKAIMX  OMNEPaLHIo
M3BJICYEHUsI KBAIPaTHOTO KOPHS,;

L4 pemaTh KBaAPATHLIC 1 UPPALIMOHAIIHBIC YPABHCHU A,
L4 peuIaTh 3aAaHusd, COACPKAIUC MOAYJIb YUCJIA,
L4 OICprupoBaTh C BBIPAKCHUAMU, COACPKAIIMMH CTCIICHb C OTPULATCIBHBIM

IEJTBIM [TOKA3aTeIIEM;

L4 OCYHICCTBIIATE BBIYUCICHUA C 4YUCIIaMH, MPCACTABICHHBIMW B CTaHAAPTHOM
BUJIE;

. pelIaTh JIMHEWHbIE U KBaJIpaTHbIC HEPABEHCTBA,;

o Uccle1oBaTh (PYHKIIMIO HA MOHOTOHHOCTb.

L4 pemaThb JIMHEHHBIE YPaBHCHHA U CBOOAIINECA K HUM, CUCTEMBI IBYX JIMHEWUHBIX
YpaBHEHMI;

o peliaTth TEKCTOBbIE 3a7adyd alredpandyeckuM METOJIOM, WHTEPIPETUPOBATh

MOJTyYEHHBIN Pe3yJbTaT, IPOBOAUTH OTOOP pEIIeHHH, UCX0s U3 GOPMYIUPOBKHU 3a/1a4H;
. u300paXkaTh YWCIa TOYKAMH HA KOOPIMHATHOM MpSAMOH; Ompenenirb
KOOpPAMHATHI TOYKHU TUIOCKOCTH, CTPOUTH TOUKH C 3a/IaHHBIMU KOOPJIANHATAMY;



. CTPOUTH rpauKK U3y4YEHHBIX (PYHKITUH;

. HAXOJWUTh 3HaYCHUs (PYHKIMH, 3aJaHHON (opMyIoi, Tabiuiel, rpagukom mo
€e apryMeHTy; HaXOJUTh 3HAYCHUE apryMEeHTa IO 3HAYCHUIO (PYHKINH, 33aHHON TpaduKoM
WJIM TaOJIMIIEH;

o OIPEETIATh TMPOCTEUINE CBOMCTBA (PYHKIMM 1O €€ TrpaduKy; MPUMEHSITH
rpaduueckue TPEACTABICHHUS TPU PEIICHUH YPaBHCHWH, CUCTEM, OIHCHIBATH CBOWMCTBA
U3y4YCHHBIX (DYHKIIUIA, CTPOUTH MX IpaduKy;

o pemarts KOMOWHATOpHBIC 3aJa4yd  MyTéM CHUCTEeMAaTUYeCKOro mnepedopa
BO3MOXKHBIX BAPUAHTOB, a TAK)KE C UCTIOJIB30BAHUEM MPABUIIAa YMHOXKCHUS;

o BBIYUCIISITh CPETHUE 3HAYCHUS PE3YJbTATOB M3MEPCHHI; HAXOJIUTh YacTOTY
COOBITHSI, UCTIOJIE3YS] COOCTBEHHBIC HAOIIOICHUS 1 TOTOBBIC CTATUCTHYECKUE JAHHBIC;

o HAXOJIUTh BEPOSTHOCTHU CIYyYalHBIX COOBITHI B IPOCTEHIIINX CITyYasiX.

HCI0JIb30BATh _NPHOOPETEHHbIE 3HAHUSI M _YMEHHS B MPAKTHYECKOH JIeATEeJLHOCTH M

IOBCE/AHEBHOM KM3HU JLIA:
. BBITTOJIHEHHS PAcY€TOB MO (OPMYIIaM, COCTABICHUS (POPMYII, BRIPAKAFOIINX

3aBUCHUMOCTH MCKAY PpPCAJIbHBIMU BCIWYMHAMU, HAXOXICHUA HYX(HOﬁ Ct)OpMyJH)I B
CIIPaBOYHBIX MaTCpuajiax,

" MOJIETIMPOBAHUsS IPAKTUYECKUX CHUTyallMil M HCCIIEJOBaHMUS IOCTPOCHHBIX
MoJIeJIel C NCII0Ib30BAHUEM alllapaTa ajareopsl;

" OInucaHus 3aBUCUMOCTEMN MEXIY buznyeckumu BEIUYMHAMU
COOTBETCTBYIOLIMMHU (POPMYJIaMH IIPU UCCIICAOBAHUH HECIIOKHBIX MPAKTHUECKUX CUTYalUi;

. MHTEPIpPETANU TPAPHUKOB PEATbHBIX 3aBUCUMOCTEH MEX/y BETMUYNHAMU;

o pacro3HaBaHUs JJIOTMYECKA HEKOPPEKTHBIX PaCCyKICHUH;

. pelieHrs y4eOHbIX M MPaKTUUYECKUX 3a]ad, TPEOYIOUIMX CHUCTEMaTUYECKOTo

nepebopa BapuaHTOB;

= CpPaBHEHMsI IIAHCOB  HACTYIUIEHUS  CIy4YalHBIX  COOBITMH,  OLIEHKH
BEPOSITHOCTH CIy4alHOTO COOBITUS B MPAKTUYECKUX CUTYaIUSIX, COMOCTABICHUS MOJEIH C
peanbHOM CUTYyalueH;

= MTOHMMAaHHs CTATUCTUYECKUX YTBEPKICHUM.



IHosicHuTeIbLHASA 3aNTUCKA

PabGouass mporpamma ydeOHOTO Kypca «l'eomerpusi 9» cocTaBieHa B COOTBETCTBHUHU C
denepallbHBIM ~ TOCYAAPCTBEHHBIM  00pa30BaTENbHBIM  CTAHIAPTOM  OCHOBHOTO ob1ero
o0Opa3oBaHMsl, HA OCHOBE IPUMEPHOI MTPOrpaMM OCHOBHOTO OOIIETr0 00pa3oBaHus O MaTeMaTHKE U
aBTOPCKOM mporpaMMmel, pa3padortannoit JI.C.Aranacsuom, B.®. byrysosa, C.b. Kagomiesa, J.I.
ITo3uaka u 1.1 FOqunoii.

[Tporpamma cooTBeTcTBYeT y4eOHUKY «['eomerpusi» mnst 7-9 KiaccoB 00pa3oBaTEIbHBIX
yupexnenuii/J1.C.Aranacsaom, B.®. byry3zoBa, C.b. Kamomuiesa u np. — M., «IIpocBemenne»,
2013r.

Llesas 00pa3oBaTeIbHOI MPOrpaMMBbI:

[TporpaMMma HampaBiieHa Ha JOCTHXKEHUE CIEAYIOIIUX LIeJei:

OBJIA/ICHUE CUCTEMOM MaTeMaTHYECKUX 3HAHUHM M yMEHUH, HEOOXOIUMBIX Il IPUMEHEHUS
MIPAKTUYECKON ACSITETbHOCTU U3YUYEHUSI CMEXHBIX TUCIUIUINH, IPOAOKEHUsT 00pa30BaHus;

MHTEJUIEKTyaJIbHOE pa3BUTHE, (POPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOAUMBIX YEIOBEKY
JUIS TIOTHOLIGHHOM >XKM3HU B COBPEMEHHOM OOINECTBE: SICHOCTh U TOYHOCTH MBICIIH, KPUTUYHOCTH
MBIIUICHHUS, HMHTYHMIHUS, JOTMYECKOE MBIIUICHHE, OJJIEMEHTHl AITOPUTMUYECKOH KYIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHUN;

dbopMHpoBaHUE TPEICTABICHUA 00 WAEAX W METOJaX MAaTEMAaTHKH KaK YHHBEPCAIBHOTO
S3bIKa HAYKU U TEXHUKHU, CPEACTBA MOACIUPOBAHNUS SBICHUI U MIPOLIECCOB;

BOCIIUTaHHE KYJIbTYPBI TMYHOCTH, OTHOIIECHHS K MATEMAaTHKE KaK YaCTH OOIIeUeIOBEUYECKOI
KYJIbTYpPbl, IOHUMaHUE 3HAUUMOCTH MaTeMaTHKHU JJI HAyYHO TEXHHUUECKOTo Mporpecca;

pa3BUTHE TPEACTABICHUI O MOJHOW KapTHHE MUPA, O B3aUMOCBSI3H MaTEMATHKH C IPYTUMHU
npeIMeTaMu.

JL1s1 nocTHKeHUs Lesiell pelaTes cJeaylouue 3aaqm:

ObecrieunTh COOTBETCTBUE O00pa3oBaHus oOydaromuxcs TpeboBaHUAM (eaepantbHbIX
rOCyJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB.

Oprann30BaTh MEAArOTHUECKUE YCIOBHS /IS peau3allii WHANBUIYAIbHBIX OCOOCHHOCTEH
00y4aroImxcs.

O0mas xapakrepucTuKa y4e0HOro npeamera.

Marematuueckoe 00Opa3oBaHHE B OCHOBHOW IIIKOJIE CKJIAJIBIBAETCS W3  CIEIYIOIIUX
COJIEP>KaTENbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHHsS OJOKOB): apupMeTuka; aiaredpa; reoMeTpus;
9JI€MEHThl KOMOWHATOPHUKH, TEOPUU BEPOATHOCTEH, CTATUCTUKHU M JIOTUKU. B CBOeW COBOKYITHOCTH
OHH OTPAXAIOT OOraThIi OMBIT OOyUYEHHUs MAaTEeMAaTHKE B HAIIeW CTpaHe, YIUTHIBAIOT COBPEMEHHBIE
TEHJICHIIUU OTEYECTBEHHOU M 3apy0eHOM IIKOJIBI ¥ TIO3BOJISIIOT PEaIn30BaTh TOCTABJICHHBIC TTEPE]
IIKOJIbHBIM 00pa30BaHKUEM LN Ha MH(POPMAIIMOHHO €MKOM U MPAKTUYECKH 3HAYMMOM MaTepuaie.
OTU cojiepKaTelbHbIe KOMIIOHEHTBI, pa3BUBAsCh Ha TMPOTSHKEHUH BCEX JIET OO0ydeHws,
€CTECTBEHHBIM 00pa30M MEPETIETAIOTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

['eomeTrpuss — OIMH W3 BaXHEHITUX KOMIIOHEHTOB MAaTeMaTHYECKOTO OO0pa3oBaHUs,
HEOOXOIUMBII JIJIs1 TPUOOPETEHHS] KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M MPAKTHUECKU 3HAUMMBIX
yMeHUAX, (OPMHPOBAHUS S3bIKa OMHCAHUS OOBEKTOB OKPYKAIOIIETO MHpA, ISl Pa3BUTHS
MPOCTPAHCTBEHHOTO BOOOpaKEHUS M WHTYUIIMH, MaTEMaTHYECKON KyIbTYpBI, ISl ACTETHUYECKOTO
BOCIIUTaHUsl ydanuxcs. M3ydeHne reoMeTpuy BHOCUT BKJIaJ B Pa3BUTHE JIOTHYECKOTO MBIIIICHHUS,
B (hopMHpOBaHHE MOHSATHS I0Ka3aTEIbCTRA.

CormacHo denepaqibHOMy 0a3MCHOMY Y4eOHOMY IUIaHYy Ha HM3YYCHHUE MAaTeMaTWKd B 9
Kj1acce oTBoauTcs He MeHee 170 vacoB u3 pacuera 5 4 B Henento. M3 MIKOJIBHOTO KOMIIOHEHTa Ha
n3ydeHue matemMaTuku B 9 kimacce orBogutcs 1 wac B Hememo. [Ipu 3TOM pasjeneHne 4acoB Ha
W3YYECHHE aNreOphbl U TEOMETPHH CIIeIYIOIIee:

4 gaca B Henemto anreOpsl, utoro 136 yacoB; 2 yaca B HEICIIO T€OMETPHUH, HTOTO 68 4acoB.

KoandecTBo y4eOHBIX YacOB:




B rox — 68 yacos (2 4aca B Hezento, Bcero 68 4acoB)

B ToM uucne:

KoHTposbHBIX paboT - 6

@opMbI _ IPOMEKYTOYHOM M WTOTOBOM  aTTEeCTallMM:  KOHTPOJbHBIE  PabOTHI,
CaMOCTOSITeNIbHbIE PAOOThI, TECTHI.




Y4yeOHO-TEeMATHYECKNH IIJIAaH

Ne | Temsl (pa3nensl) Komunuectso KoHTponbHbIe paOboThI
4acoB

1| BroaHoe noBTOpEHUE 2

2| BekTopsl 10 Konrpomnsnas padora Nel
«BekTopb»

3| Meton xoopauHAT 8 Kontposbnas padota No2
«MeToa KoOpIUHAT»

4| CooTHOLIEHUE MEXAY CTOPOHAMH U 13 Kontposbnas padota Ne3

yriamH TPeyrojbHUKa «COOTHOIICHHS] MEKIY

CTOPOHAMH U yTIIaMU
TpeyroiabHuka. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB »

5| InrHa OKpYyXKHOCTH U IIOMIAb KpyTa 12 KonTponbnas padorta N4
«/lnrHa OKpYKHOCTH U IUIOMIAh
Kpyra

6| [Buxenue 9 KonTponbnas pabota No5
«/IBHKEHUSI»

7| AKCMOMBI TUTAHUMETPUU 2

8| UtoroBoe rnoBTopeHune 6 Wrorosast koHTpobHas paboTa

HUroro: 68 6

KonnuecTBo 4acoB o TeMaM 10 CPAaBHEHUIO C IPUMEPHOU MPOrpaMMON HM3MEHEHO B CBSI3U
CO CIIOXKHOCTBIO TeM. BHeceHMe HaHHBIX H3MEHEHHH IIO3BOJIUT OXBaTUTh BECh H3Yy4aeMbIN
MaTepuaj Mo MNporpamMme, MOBBICUTH YPOBEHb OOYUYEHHOCTH YYAIUXCS IO MPEAMETY, a TaKkKe
6onee 3(pPeKTUBHO OCYIIECTBUTh MHANBHIYyaTbHBIHN MOAX0/] K 00yJaroIIMCS.




Coaep:xanue nmporpaMmsbl

BBoagHoe moBTopenne (2 yaca)

I'naBa 9,10. BexkTopsbl. MeTox koopauHnar. (18 yacoB)

[Tonsitue Bexkropa. PaBeHcTBO BeKkTOpoB. Cll0’KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa MO JBYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTsl
BekTopa. [Ipocreimme 3a1auu B KOOpAUHATAX. Y PaBHEHUS OKPYKHOCTU U npsAMoi. [Ipumenenue
BEKTOPOB U KOOPJMHAT IPU PELICHUHU 3a/1a4.

[lenb: HAyduTh OOYy4YarOUIMXCS BBIIOJHATH JEHCTBUS HaJ BEKTOpAMHU KaK HalpaBiICHHBIMU
OTpEe3KaMM, YTO BaXKHO JUIsl MPUMEHEHHUS BEKTOPOB B (hM3HKE; MO3HAKOMHUTH C HCIOJb30BaHUEM
BEKTOPOB U METOJIa KOOPAMHAT IIPU PELLIEHUU T€OMETPUUECKHUX 3a1a4.

BekTop ompenensieTcss Kak HalpaBJIE€HHBIA OTPE30K M JIEUCTBHS HAJl BEKTOPaMU BBOJSTCS
TaK, Kak 3TO NPUHATO B (PU3MKE, T. €. KaK JCHCTBUS C HAINpaBICHHBIMH OTpe3kamu. OCHOBHOE
BHUMaHUE JIOJDKHO OBITh yJEJIeHO BBIPAOOTKE YMEHHI BBINOJIHATH OMNEpalMd Haj BEKTOpaMHU
(cxkyaapIBaTh BEKTOPHI 110 MpaBUIaM TPEYrOJIbHUKA U NapajljiesiorpaMma, CTPOUTh BEKTOP, paBHBIN
Pa3HOCTU JIBYX JaHHBIX BEKTOPOB, a TaK)K€ BEKTOP, PaBHBIA MPOU3BEACHUIO TAHHOI'O BEKTOpa Ha
JTAHHOE YHUCJIO):

Ha npumepax moOKa3pIBaeTCsi, Kak BEKTOpPbl MOILYT MPUMEHSATBCA K  PEHICHUIO
reoMeTpuuecKkux 3anad. Jlemoncrpupyercs 3¢h(HeKTHBHOCTh IPUMEHEHUsT (OPMYIT IS KOOPAHHAT
CepelluHbl OTPE3Ka, PACCTOSIHUS MEXAY JBYMsI TOYKAaMH, YPABHEHHI OKpPY>KHOCTU U MPSIMOU B
KOHKpPETHBIX TE€OMETPUYECKMX 3ajJayax, TE€M CaMbIM JaeTcsl MPEACTABIEHUE 00 HW3YYEHUH
TreOMETPUUYECKUX (PUTYP C TOMOIIBIO METOOB aIreOpshI.

I'nmaBa 11. CooTHomeHUus1 MeKAy CTOPOHAMH M YIJIaMH TpeyrojibHuka. CkansipHoe
npousBeaeHue BeKTOpoB. (13 yacos)

CuHyc, KOCMHYC M TaHIeHC yrja. TeopeMbl CHHYCOB M KOCHHYcOB. Peuenue
TpeyroyibHUKOB. CKaJIpHOE NIPOU3BEICHUE BEKTOPOB M €ro MPUMEHEHHE B TE€OMETPUYECKUX
3a/a4ax.

[lenb: pa3BuTh ymMeHHE OOydarOIUXCSl MPUMEHSITh TPUTOHOMETPUUECKHUH ammapar mpu
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

Cunyc u kocunyc moboro yrima or 0° mo 180° BBOmATCS € MOMOIIBIO €AMHUYHOU
MIOJIyOKPY’KHOCTH, JOKa3bIBAIOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB W BBIBOJUTCS €€ OJIHA
(dbopMyIa MIo@aaAu TPEYroJbHUKH (ITOJIOBUHA MPOU3BEIEHUS ABYX CTOPOH Ha CHHYC YIJla MEXIy
HUMH). OTOT anmapar NPUMEHSETCS K PELICHUIO TPEYTOJIbHUKOB.

CkansipHOe IpOU3BE/IEHNE BEKTOPOB BBOAUTCS KaK B (u3HKe (IPOU3BEIEHUE ISl BEKTOPOB
Ha KOCHMHYC yIja Mexay HuMH). PaccmarpuBaroTcs CBOMCTBA CKaJIsPHOIO INPOU3BENECHUSA M €T0
MIPUMEHEHHE IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.

OcHOBHOE BHHMMAaHHE CJEIyeT YAETUTbh BbIpAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHHUU
TPUTOHOMETPUYECKOT0 anmnapara Ipy pelieHud TeOMETPUUYECKUX 3a/1ad.

I'nasa 12. JIniuHa OKPYKHOCTH U IJI0IAAbL Kpyra. (12 yacoB)

[IpaBuiibHblE ~ MHOTOYTONBHUKH.  OKpY)XHOCTH, OIKCaHHAas  OKOJO  IPaBUJIHHOIO
MHOIOYrOJIbHUKAa W BIHCaHHAas B Hero. IlocTpoeHue mNpaBUIIBHBIX MHOTOYTOJBHUKOB. JlamHa
okpykHocTH. [monmane kpyra.

[lenp: pacmMpuTh 3HaHHE OOYYAIOIIMXCS O MHOTOYrOJbHHMKAX; PAacCMOTPETh MOHSATHUS
JUIMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra U (OpMyIIbl sl UX BHIYMCICHHUSI.

B Havanme TeMbl JaeTcs ONpPENENIEHWE TNPAaBUIBHOTO MHOTOYIOJBHUKA, W
paccMaTpuBarOTCA TEOPEMBbI 00 OKPYKHOCTSX, ONMMCAHHOW OKOJIO IPaBUJILHOTO MHOTOYTOJIbHUKA U
BIIMCAaHHON B Hero. C MOMOIIBIO OMMCAHHON OKPY’KHOCTH PEIIAIOTCS 3aJaud O IOCTPOEHUU IIpa-
BUJILHOTO IIECTUYTOJIbHUKA U MPABUIBHOIO 2J1-yTOJIbHUKA, €CIIU JaH NMPaBUIIbHBIN JI-yTOJIbHUK.

@opMysbl, BBIpAXKAIOIUE CTOPOHY IPaBUIBHOIO MHOIOYTOJIBHMKA MW Paanyc
BIIMUCAaHHOM B HEro OKPY)KHOCTH uepe3 pajuyC ONHMCAHHOM OKPYKHOCTH, HCIOIB3YIOTCS TpHU
BbIBOJZIE (DOPMYJI JUIMHBI OKPY)KHOCTH W IUIOIIAAM Kpyra. BbIBon ommpaercss Ha MHTYUTHUBHOE



IIPEICTAaBICHUE O IIpelesie: NP HEOTPAaHMYECHHOM YBEJIMYEHUM 4YHUCJIA CTOPOH IIPAaBHIIBHOTO
MHOTOYI'OJIbHUKA, BIIMCAHHOIO B OKPYXHOCTb, €ro IEPUMETpP CTPEMHUTCS K JJIUHE OTOU
OKPY>KHOCTH, a IUI0NIalb — K ILIOIAAH KPyra, OTPAaHHYEHHOTO OKPYKHOCTBIO.

I'nasa 13. J/IBu:xenust. (9 yacoB)

Otobpaxenue miuockocth Ha cebOst. Ilonatme nBumxeHus. OceBas M LEHTpaslbHas
cumMetpuu. IlapamnensHsiii nepexnoc. [lopopor. Hanoxenus u aBuxeHusl.

Ilenb: NO3HAKOMUTH OOYYAIOHIMXCS C IOHATUEM [JBM)KEHUS M €ro CBOWCTBAMHM, C
OCHOBHBIMM BHMJIaMU JBM)KEHUH, C B3AUMOOTHOILLIEHUSIMU HAJIOKEHUHN U IBUYKEHUI.

JIBI>KEHHE IUIOCKOCTH BBOJMUTCA KaK OTOOpa)KeHHME IIOCKOCTU Ha cels, COXpaHsrollee
paccrosiHue Mexay Toukamu. IIpum paccMoTpeHuMM BHAOB JBUKCHMM OCHOBHOE BHHUMAaHHE
YAEISETCsl IMOCTPOEHHIO 00pa3oB TOYEK, MPSMBIX, OTPE3KOB, TPEYrOJbHUKOB IIPU OCEBOM H
LEHTPAJIbHOW CUMMETPHSIX, MapajuleJbHOM IiepeHoce, mnoBopore. Ha s¢pdexTHpx mnpumepax
[IOKA3bIBAETCS IPUMEHEHUE IBUKEHUM IIPU PELIEHUH FEOMETPUUECKUX 3a/1a4.

[TonsiTe HaJNOXKEHHUST OTHOCUTCS B JAHHOM Kypc€ K 4YHCIY OCHOBHBIX IIOHATHUH.
Jloka3plBaeTcs, 4TO IIOHATHUS HAJOXKEHUS M JIBUKEHUS SBISIOTCA HKBHUBAJECHTHBIMU: JH000E
HAJIOKEHUE SIBJIAETCS IBUKEHHEM IUIOCKOCTH U o0paTHO. M3yueHue noka3aTeabCTBa HE SBISETCS
00s13aTeNbHBIM, OJJHAKO CIIEAYET PACCMOTPETh CBS3b MOHATHI HATOKECHUS U IBUKCHHUS.

006 akcuomax reomeTpum. (2 yaca)

becena 06 akcroMax reoMeTpuu.

Ilens: nate Ooznee r1iyOOKOE NpPEACTAaBICHHE O CHCTEME AaKCHOM IUIAaHUMETPUU U
aKCHOMAaTUYECKOM METOJE.

B nanHOi1 TeMe paccka3blBaeTCs O pa3IMYHBIX CUCTEMAax aKCHOM I'€OMETPUH, B YACTHOCTH O

Pa3JIMIHBIX crocobax BBCIACHH: ITIOHATHUS PABCHCTBA CI)I/Il"yp

IHoBTOpenue. Pemenue 3anau. (124acoB)
Lens: IloBTOpenue, o0o0IEeHNE U cUCTEMaTH3alUsl 3HaHUH, YMEHUN U HAaBBIKOB 3a
Kypc reomerpun 9 kiacca. [logroroska k 'HA.



Tpe6oBaHNsl K YPOBHIO NOATOTOBKH y4AIIUXCS

Ha ocnoBanum TpeGoBanmuii dexepanbHOrO0 TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO

CTaHJIapTa MPEHAIoJIaracTcs Pealin30BaTh aKTyaIbHBIC B HACTOSIIEE BPEMs KOMIIETEHTHOCTHBIM,
JMYHOCTHO OPUEHTHPOBAHHBIA,  JCATEIBHOCTHBIA IOAXOJbI, KOTOPHIC ONPEACISIOT 3adaduH
o0yueHus:

[TpoaoIHKUTE OBJIAJICHUE CHCTEMOI T€OMETPUYECKUX 3HAHUIA U YMEHUI, HEOOXOAUMBIX IS
HPUMEHCHUSI B IPAaKTHYECCKOW JIESATENIbHOCTH, W3YYCHUS CMEKHBIX JHCIHILINH,
IPOIOJDKEHUS 00pa30BaHMUsL.

[TpomoikUTh  MHTEIJIEKTYaJlbHOE  pa3BUTHE, (OPMHUPOBAHME  KAayecTB  JIMYHOCTH,
HEOOXO/MMBIX YEJIOBEKY JJIS NOJHOLEHHOH >KM3HU B COBPEMEHHOM OOIIECTBE; SICHOCTH M
TOYHOCTH MBICIH, KPUTHUYHOCTH MBIIIJICHUSA, WHTYUIMM, JIOTHYECKOrO MBbIIIJICHHUS,
JJIEMEHTOB  QJITOPUTMUYECKOM  KYJIbTYpbl,  IPOCTPAHCTBEHHBIX  IPEJCTABICHUH,
CIOCOOHOCTH K NPEOOJIEHUIO TPYIHOCTEH;

CDOpMI/IpOBaHI/Ie HpCI[CTaBJ'ICHI/Iﬁ 00 Haeax U MCETodax MATCMATHKU KaK YHUBCPCAJIBHOI'O
A3bIKAa HAYKU U TCXHUKH, CPCACTBA MOACIINPOBAHUS SIBJICHUMN U IIponIeCCoOB;

Bocnurtanue  KyJabTypbl JMYHOCTH, OTHOIICHHME K TE€OMETPUM KaK K  4YacTu
0O0I11eYEeIOBEUECKOM  KYJIBTYpPhl, TOHUMAHUWE 3HAYMMOCTH TE€OMETPUU [UIi HAy4YHO-
TEXHUYECKOT'O IIporpecca.

B xonme mpemnomaBanusi reomerpun B 9 Kkiacce, paboThl Haa (OPMHPOBAHHUEM Yy OOYYArOIIUXCS
MEPEYHCIICHHBIX B MMPOrpaMMe 3HaHUU U YMEHHIA Clie[yeT oOpaimaTh BHUMaHKE Ha TO, YTOOBI OHU
OBJIQJICBAIN YMEHUSIMU OOIIEyueOHOTO XapakTepa, pasHOOOpa3HBIMHU CIOCOOaMU NIEATEITLHOCTH,
MPUOOPETATH OMBIT:

HJ'IaHI/IpOBaHI/Iﬂ u OCYHICCTBJ'ICHI/I?I aHFOpI/ITMHqCCKOﬁ JACATCIIbHOCTH, BBIIIOJIHEHUA 3aJaHHBIX
nu KOHCTI)YI/IpOBaHI/H[ HOBBIX aHFOpI/ITMOB;

pelieHusT pa3HOOOPa3HBIX KIIACCOB 3aJad M3 pa3jMYHBIX Pa3/iejioB Kypca, B TOM YHUCIE
3aja4, TPEOYIOIIUX MOMCKA MTyTH ¥ CIIOCOOOB PEIICHUS;

UCCIICIOBATCIIbCKOW  JICSITETIbHOCTH, Pa3BUTHs HJCH, TPOBEICHHUS OSKCIEPUMEHTOB,
0000T11IeHus, TOCTAHOBKYU U (hOPMYTHUPOBAHUS HOBBIX 3a71ay;

SICHOTO, TOYHOTO, TPAMOTHOTO W3JI0)KECHHUSI CBOMX MBICICH B YCTHOM W NMUCHMEHHOW peYH,
UCTIOJIB30BaHUSl  PA3IMYHBIX  SI3BIKOB  MaTeMaTWKH  (CIIOBECHOTO, CHMBOJIMYECKOTO,
rpau4eckoro), CBOOOJHOrO Mepexoja C OJHOrO S3bIKa Ha JPYroW Ui WILTIOCTPAIHH,
UHTEPIPETAINN, APTYMEHTAIMH U I0Ka3aTeIbCTBA;

NPOBEJICHUS JIOKA3aTENIbHBIX PACCY)KICHHI, apryMEHTAIlUU, BBIJABIKECHHSI THUIIOTE3 U HX
000CHOBAHUS;

MOMCKa, CUCTeMaTHU3alliM, aHaliu3a U Kiaccupukanuu WHGOPMAIUU, HCIOJIb30BaHUS
pa3HOOOpa3HbIX HH(GOPMAIMOHHBIX HCTOYHHUKOB, BKJIIOYAs YYEOHYIO M CIPABOYHYIO
JUTEPaTypy, COBPEMEHHBIC HHPOPMAIIMOHHBIC TEXHOJIOTHH.



I[Lnanupyemble pe3yJibTaThl
B pesynomame uzyuenus 0aHH020 Kypca o0y4aroujuecs 00axucHbl yMEnb/3HAmb:

. 3HaTh ONpENeNeHUsI BEKTOPA U PaBHBIX BEKTOPOB; N300pakaTh U 0003HAYATH
BEKTOPBI, OTKJIAJAbIBATh OT JAHHOW TOYKU BEKTOP, PABHBIN JAHHOMY; YMETh PEIIATh 3aJ1a4H.

. VYMeTh 00BSICHUTB, KaK ONpeNeNsIeTcss cyMMa ABYX U Oosiee BEKTOPOB; 3HATh
3aKOHBI CJIO’KEHUS BEKTOPOB, OIIPENEICHUE PAa3HOCTHU JBYX BEKTOPOB; 3HaTh, KAKOW BEKTOP
Ha3bIBACTCSI NIPOTUBOIIOJIOKHBIM JIaHHOMY; YMETb CTPOUTH CyMMY JBYX M 0oJiee JaHHBIX
BEKTOPOB, IIOJB3YSICh IpaBUIAMH TPEYrOJIbHHUKA, IapajljeiorpaMMa, MHOIOYTOJIbHHKA,
CTPOUTH PAa3HOCTb JIBYX JaHHBIX BEKTOPOB; YMETh pPEIIaTh 3a4a4H.

o 3HaTh, KaKOW BEKTOP HA3bIBAETCS POU3BEIACHUEM BEKTOpA Ha YMCIIO; YMETb
(dopMynupoBaTh CBOMCTBA YMHOXKEHHsS BEKTOpa Ha 4YMCIO; 3HaTh, KakKOMl OTpe3oK
HA3bIBACTCSI CPEHEHN JIMHUEN Tpamneuuu; yMeTb (OpMYyJIMpPOBATh U JI0Ka3bIBaTh TEOPEMY O
CpelHeH JINHUU Tpalleluy; yMETh pelaTh 3a1a4u.

o 3HaTh GOPMYIMPOBKH U JIOKA3aTEIBCTBA JIEMMbI O KOJUIMHEAPHBIX BEKTOpPaX
U TEOpPEMBbl O pa3JIOKEHUHM BEKTOpAa IO JBYM HEKOJUIMHEApPHBIM BEKTOpaM, IpaBuia
JeMCTBUI HaJl BEKTOPAaMHU C 33JJaHHBIMU KOOpAMHATAMU; YMETh PellaTh 3aauu.

. 3HaTh M YMETh BHIBOAUTH (hOPMYJIBI KOOPAWHAT BEKTOPA 4epe3 KOOPIUHATHI
€ro KOHIla U Hayajna, KOOpAUHAT CepPEeIUHbl OTpe3Ka, JUIMHbI BEKTOPA U PACCTOSHUS MEXIY
JBYMsI TOUKaMH; YMETh pelaTh 3a1a4u.

o 3HaTh U YMEThb BBIBOJAUTH YPABHEHMSI OKPY>KHOCTH U IIPSIMON; YMETh CTPOUTh
OKPYKHOCTH U NPSIMBbIE, 3aJJaHHbIE YPAaBHEHUSIMU; YMETh pelliaTh 3aauu.

. 3HaTh, KaK BBOAATCS CUHYC, KOCUHYC M TaHreHc yrioB oT 0° 1o 180°; ymers
JI0Ka3bIBaTh OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO; 3HATHh (POPMYJIbI JJIl BBIUMCIICHUS
KOOpJMHAT TOUKH; YMETh pelIaTh 3aJIauH.

o 3HaTh M yMETh JOKa3bIBaThb TEOPEMY O IIOLIAAM TPEYrOJbHUKA, TEOPEMBI
CHUHYCOB ¥ KOCUHYCOB; YMETb pelIaTh 3a1auu.

o YMeTb 0OBSICHUTB, YTO TaKOE YroJl MEX1y BEKTOpaMH; 3HaTh OINpe/eeHue
CKaJIIPHOTO IIPOU3BENIEHUS BEKTOPOB, YCIOBHE NEPIEHINKYIISIPHOCTH HEHYJIEBBIX BEKTOPOB,
BBIPAXEHHE CKAISIPHOIO IPOM3BENEHUS B KOOPAMHATaX M €ro CBOICTBAa; YMETh pEIIATh
3aJa4u.

o 3HAaTh OMNpEACIECHUE MPABWIBHOIO MHOIOYTOJIbHMKA; 3HaTb W YMEThb
JIOKa3bIBaTh TEOPEMBI 00 OKPY>KHOCTH, ONMCAHHOI OKOJIO PAaBUJIBHOTO MHOTOYTOJIbHUKA, U
OKPYKHOCTH, BIIMCAHHOM B MPaBWJIbHBII MHOTOYTOJIBHUK; 3HATH (POPMYJIBI [Tl BEIYUCIICHUS
yria, IIOHiaJd U CTOPOHBI MPAaBUIHLHOIO MHOTOYTOJIbBHMKA U paguyca BIUCAHHOW B HETrO
OKPYXKHOCTH; YMETh UX BBIBECTH U MPUMEHSATH MPU PELUICHUH 3a/1a4.

. 3HaTh (HOPMYJIBI JUIMHBI OKPYKHOCTH U JIyTH OKPYXHOCTH, IUIOLIAU Kpyra U
KpPYTOBOT'O CEKTOPA; YMETh MPUMEHSThH UX MPU PEIICHUH 3ajau.

. YMerb 0OBSCHUTH, YTO Takoe OTOOpaKeHHE IUIOCKOCTH Ha celsi; 3HaTb
ONpECICHUE JIBUKAHUS IUIOCKOCTH; YMETh JI0Ka3blBaTh, UYTO OCEBAas U IIEHTpaJIbHAA
CUMMETpPUHU SBJISIIOTCS JIBJKEHUSIMH M YTO TPU JIBJKEHUU OTPE30K OTOOpa)kaeTcsi Ha
OTpE30K, a TPEYrOJbHUK — Ha PaBHBIA €My TPEYrOJbHUK; YMETh pelllaTh 3aJauu.

. YMeTb OO0BACHUTH, YTO TaKo€ MapajuleibHbIl TEPEeHOC U  IOBOPOT;



JIOKa3bIBaTh, YTO MApAJUICIbHBIA MEPEHOC U MOBOPOT SIBISIOTCS ABMXKCHUSMH TUIOCKOCTH,
YMETh peliaTh 3aaum.

. MmeTs TpelncTaBiCHHS O MPOCTCHUIIMX MHOTOIPpAaHHUKAX, Tellax |
MOBEPXHOCTSX B IMPOCTPAHCTBE; 3HATh (DOPMYJIBI JIJIsl BEIYMCIICHUS IIOMAICH TOBEPXHOCTEH
1 00BEMOB TEIL.

®opmupoBanue YY/I:
PeryastuBubie YY/I:

—  onpedensamsb ETH NESTETBHOCTH HA YPOKE C IOMOIIBIO YUUTEISI M CaMOCTOSITEIBHO;

—  YYHUTBCS COBMECTHO C YyuMTeleM OOHapyKuBaTb U ¢hopmynuposams yueOHYIO
npobnemy;,

—  YYUTBCS naanuposams y4eOHYIO NeSATEIbHOCTh Ha YPOKE;

—  8blcKa3zvléamb CBOIO BEPCHIO, IBITAThCS TNpeaiaraTh Crocod e€ mpoBepkH (Ha
OCHOBE IIPOAYKTUBHBIX 3aJlaHU B yueOHUKE);

—  paboTas 1O TMpPEUIOKEHHOMY IUIaHY, UCHOIb306amb HEOOXOIUMBIE CpEICTBA
(Y4eOHMK, KOMIIBIOTEP H HHCTPYMEHTHI);

—  onpeoenamp YCIEUIHOCTb BBIIIOJHEHUS! CBOETO 3a/IaHUS B AUAJIOTE C YUUTEIIEM.

CpenctBoM (OpMHUPOBAHUS PETYIATUBHBIX JACHCTBUI CIIy)KaT TEXHOJIOTUS MPOOJIEMHOIO
JMajiora Ha dTare M3y4eHUs HOBOTO MaTepHaia W TEXHOJOTHS OIEHHBAHUS 00pa30BaTENbHBIX
JTOCTHKEHUH (yueOHBIX YCIIEXOB).

ITo3naBarenbHble YY/I:

—  OpHMEHTHpOBaTbCci B CBOEGH CHUCTEeMe 3HAHUU: noHumMams, YTO HYXHA
JOTIOJTHUTEIbHAS HHpOpManus (3HAHUS) JUTsl pelIeHHs yueOHOM 3a/1aun B OJJUH 1I1ar;

—  Oenamb TPEABAPUTEIBbHBI 0mOOp WCTOYHMKOB HMH(DOpPMALUU Uil pEIICHUsS
yueOHOM 3a/1a4H;

- N0OBIBaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXOIMMYIO HH(OPMALINIO, KaK B YUeOHUKE,
TaK ¥ B MPEJUI0KEHHBIX YUUTENIEM CIOBAPsX, CIIPaBOYHUKAX U HHTEpHET-pecypcax;

—  noObIBaTh HOBBIC 3HAHMS: U36leKamb WH()OPMAIUIO, TPEACTABICHHYIO B Pa3HBIX
dopmax (TekcT, TadNMIa, CXeMa, WIITIOCTPALUs U Ap.);

nepepadaThIBaTh MOJTYYEHHYIO MH(DOpMAIUIO. Habnodams u O0elams CaMOCTOSTEIbHbBIC
6b1600b1. CpencTBOM (hOpMUPOBAHMSI MO3HABATEIbHBIX JIEHCTBUN CIY)KUT ydeOHBI MaTepuan u
3aaHus yaeOHMKa, 00eCTIeUNBAIOIIIE TTEPBYIO JINHUIO PA3BUTHUS - YMEHUE OOBSCHATH MUD.

Kommynukaruubie YY/I:

—  JIOHOCUTH CBOIO MO3MIMIO IO JPYTUX: 0gopmasms CBOIO MBICIb B YCTHON U
MUCHbMEHHOU peun (Ha ypoBHE MPEUI0KEHUS U HEOOJIBIIOrO TEKCTa);

—  chyuarth # IOHUMATh peyb Opyeux;

—  BBIPA3UTENBHO YUmams U nepeckasviéams TEKCT,

—  scmynams B 6eceqly Ha ypOKe U B JKU3HH;

—  COBMECTHO 00208apusamvpcsi O TpaBujax OOIIEHHMs W TOBEJEHUS B IIKOJIE U
CIIEZIOBATh MM

—  YUUTBCH 8bINOIHAMb PA3TMYHBIC POJIU B IpyIIe (JIUAepa, UCTIOTHUTENS, KPUTHKA).

CpenctBoM  ¢GopMHpPOBaHMS KOMMYHHKATHBHBIX JCWCTBUI  CIOyXXaT TEXHOJOTHS
npobsieMHOro Auanora (MoOyXKIarolMi ¥ MOJBOAAIIUN JHANIOT), TEXHOJIOTUS MPOTYKTUBHOTO
YTEHUS U OpraHu3alus paboThl B MaJIbIX IPYIIaXx.



Kputepuun ¥ HOpPMBI OleHKH 3HAHMii, YMeHUIl M HABBIKOB 00y4YalOIIUXCHA MO
reoMeTpHuH.

1. Oyenka nucoMeHHBIX KOHMPOJILHBIX PAOOM 00YUAIOUWUXCA NO 2e0MEMPUN:
OTBeT OLICHUBACTCSA OTMETKOHN «5», e€Ciu:

. paboTa BBITIOJIHEHA ITOJTHOCTHIO;

° B JIOTUYECKHX PACCYXKICHUSIX U OOOCHOBAHWM PEIICHUS HET MPOOCIIOB U
OIINOOK;

° B PEIICHUH HET MaTeMaTUYeCKHX OMMOOK (BO3MOKHA OJHA HETOYHOCTH,

ONKCKAa, KOTOpas HE SBISAETCS CIEACTBUEM HE3HAHWs WM HENOHUMAaHUSA Y4eOHOTO
MaTepuaia).
OtMeTKa «4» CTaBUTCS B CIEAYIOIIUX CIIyqasix:

. paboTa BBIIOJHEHA I[IOJIHOCTbIO, HO OOOCHOBaHMSI UIaroB pelIeHUs
HEJOCTAaTOYHBI (€CIM yMEHHE OOOCHOBBIBATH PACCYXACHHSI HE SIBISUIOCH CHEIUAIBHBIM
00BEKTOM MPOBEPKH);

. JIOTIYIIEHbl OJIHa OLIMOKa WM €CTh JBa — TPU HENOo4€Ta B BBHIKJIAJKAaX,
PUCYHKAX, 4epTekax WM rpadukax (€cid 3T BHUIBI pabOT HE SIBISUIMCH CIIEHUATbHBIM
00BEKTOM MPOBEPKH).

OtMeTKa «3» CTaBUTCS, ECIIH:

o JomnyiieHo Oosiee OlHON OMMOKM WM Oojiee NBYX — TpeX HEIOYETOB B
BBIKJIAJIKAX, YepTekax WM rpadukax, HO oOyuarommiics o0iamaeT 00s3aTeNbHBIMU
YMEHUSMH 110 IPOBEPSIEMOU TEME.

OTMmeTKa «2)» CTaBUTCS, €CITU:

o JIOTIYILIEHbI CYIIECTBEHHbIE OIIMOKHM, IMOKAa3aBIIME, YTO OOyYaromuiics He
obnazaer 00s3aTeNIbHBIMU YMEHHUSIMU IO JJAHHOM TeMe B IOJTHOM Mepe.
OtMmeTKa «1» cTaBUTCS, €CIU:

o paboTa IMoKa3aja IIOJIHOE OTCYTCTBHE Yy OOydYaromerocs o0s3aTelbHbIX
3HAHUW U YMEHUH MO MpOBepsieMON TeME WM 3HAYMTENbHas 4acTh pabOThl BHIMOJIHEHA HE
CaMOCTOSITEIILHO.

YuuTtenr MOXKET IIOBEICUTE OTMCTKY 3a OpI/IFI/IHaHBHBIﬁ OTBCT Ha BOIIPOC WUJIN OPUTHHAJIBHOC
pelieHre 3aJadyd, KOTOpble€ CBHJETENbCTBYIOT O BBICOKOM MAaTeMAaTUYECKOM  Pa3BUTHH
oOydaromierocsi; 3a pemieHre Oojiee CIOKHOM 3a/ladyd WM OTBET Ha 0oJiee CIIOKHBIA BOIPOC,
MpeIoKeHHbIe 00ydJarmeMycsl JTOMOTHUTENBHO TOCIE BBIMOJHEHUS UM KakKuX-THO0 Apyrux
3aJaHuM.

2. OueHKa YCmHbBIX Oomeemoes 06yttatou4uxc;1 no zceomempuu:

OTBeT olLIeHNBaETCs OTMETKOM «5», €ClI yUYEHUK:

. MOJTHO PACKpbUI COJEpKaHHWE MaTepuana B 00beMe, NpPeIyCMOTPEHHOM
MpOrpaMMOi M Y4EOHUKOM;

. M3JI0KWJI MaTepuall IPaMOTHBIM SI3bIKOM, TOUHO MCIOJIb3YsI MAaTEMATUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEAEICHHON JJOTUYECKON MOCIIEI0BATEIbHOCTH;

o MPAaBUJILHO BBIIOJIHUI PUCYHKH, YEPTEXKHU, TpapuKu, COMYTCTBYIOIIUE
OTBETY;



o MoKa3zajJ yYMEHUE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMHU IpPHUMEpaMH,
MPUMEHSTH €€ B HOBOW CUTYAlluU MPHU BHIMOIHEHUN MTPAKTUUECKOT0 3aJaHHS;

o IPOJEMOHCTPUPOBAJI 3HAHME TEOPUM pAHEE H3YyUEHHBIX COITYTCTBYIOLIUX
TeM, ¢()OPMUPOBAHHOCTb U YCTOMYMBOCTh UCIOIB3YEMBIX IIPU OTBETE YMEHUH U HAaBBIKOB;

. OTBEYaJl CAMOCTOATENILHO, 0€3 HaBOISIUX BOIIPOCOB YUUTEIIS,;

. BO3MOXHBI OJHa — JIB€ HETOYHOCTU IIPU OCBEIIEHUE BTOPOCTENEHHBIX

BOITPOCOB UJIK B BBIKJIAJKAX, KOTOPBIC YHCHHUK JICTKO UCIIPABUII ITOCJIC 3aMCUYAHUS YUUTCIIA.

OTBeT OLEHUBAETCS OTMETKOM «4», €ciau YAOBIETBOPSET B OCHOBHOM TpeOOBaHUSAM Ha
OLIEHKY «5», HO IIPH 3TOM MMEET OJIUH U3 HEJAOCTATKOB:

e B M3JI0)KEHUHU JONYIIEHbl HEOOJbIINE MPOOEsbl, HE MCKA3MBILEE MAaTeMaTHYECKOe
CoJiepKaHUe OTBETa;

e JIONMYILEHbI OJMH — JIBA HEJO0UYEeTa MPH OCBEIIEHUH OCHOBHOI'O COJAEP)KAaHUsS OTBETa,
UCIPABJICHHBIE TIOCIIE 3aMEUaHUS YUUTEIIS;

e JIOMYIIEHBI OMMOKA WK 0oJiee IBYX HEAOYETOB IPU OCBEUICHHH BTOPOCTEHNEHHBIX
BOIIPOCOB UJIM B BBIKJIAJIKAX, JIETKO MCIIPABJICHHBIE [TOCIIE 3aMEUYaHUs] YUUTEIS.

OtmeTKa «3» CTAaBUTCS B CIICAYIONMIUX CIydasK:

e HEMOJHO PAcKphITO COAEpKaHUe MaTepuaia (Coaep kaHue U3N0KEeHO pparMeHTapHO,
HE BCerma IOCIelOoBaTeNbHO), HO IOKa3aHO oOllee TOHMMaHHWE BOIpoca H
MIPOJIEMOHCTPUPOBAHBI YMEHHUSI, IOCTATOYHBIE /Il YCBOCHUS TPOTPAMMHOT0 MaTepUaa;

e UMEIMCh 3aTPyJHEHUS WIM JIOMYIICHbl OMIMOKUA B OMpPEIEICHUH MaTeMaTH4eCKON
TEPMUHOJIOTHUHU, YEPTEXKaxX, BBIKJIAJKAX, HCIPABICHHBIC IIOCIIE HECKOIBKUX HABOJSIINUX
BOIIPOCOB YUUTEJNS;

e VYUYEHHUK HE CIPABUJICS C MPUMEHEHUEM TEOPHH B HOBOM CHUTYAIMH MPHU BBHITOTHEHUN
MPAKTUYECKOTO 3aJaHusl, HO BBITTOJHIUI 33/IaHHS 0053aTEIIBHOTO YPOBHSI CIIOKHOCTH 110 JAHHOM
TEME;

e TpU JOCTATOYHOM 3HAHUU TEOPETHUECKOr0 MaTepuaja BbBISIBIEHA HEIO0CTaTOYHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHUIl 1 HABHIKOB.

OTMeTKa «2)» CTaBUTCS B CIIEAYIONIUX CIydasK:
e HE PAaCKPBITO OCHOBHOE COZIep)KaHNe YIeOHOro MaTepHara;
e O00OHapY)XEHO HE3HAHHE YYCHUKOM OO0JbINel niau Hanbosiee BaKHON 4acTh yueOHOTO
MaTepuana,
e JIOMMYHICHBI OLIMOKY B ONpeaACICHUA HOH?ITI/Iﬁ, IIpU UCII0JIb30BAHUN MaTeMaTUYEeCKOMI
TEPMHUHOJIOTHH, B PUCYHKAX, UepPTEkKaxX WM rpadukax, B BBIKJIAKaX, KOTOPbIE HE UCIIPABIICHBI
MOCIIe HECKOJBKHUX HABOJISAIINX BOIIPOCOB YUHUTEIIS.

OtmMmetka «1» cTaBUTCS, €CIIH:
VUEHUK OOHApYXHJ TOJTHOE HE3HaHWEe M HEMOHMMaHWe H3y4aeMoro Yy4eOHOTo
Marepuaia muin
HE CMOT OTBETUTh HU Ha OJINH U3 MIOCTABJICHHBIX BOMPOCOB MO U3YyYEHHOMY MaTepHay.

O0mas kiaaccupukanus ommnodOOK.



[Ipn orneHke 3HaHWH, YMEHUI M HaBBIKOB OOYYArOIIUXCS CIETyeT YYUTHIBATh BCE OMIMOKH
(rpyOble 1 HerpyObIe) U HEAOUYETHI.
I'pyObiMu cunTaoTcs OIIMOKM:
o HE3HAHME OIPEEIICHUS] OCHOBHBIX IOHSTUH, 3aKOHOB, MPAaBUJ, OCHOBHBIX

MOJIOKEHUH TEOpUH, He3HaHue (opMyl, OOMIEHPUHATHEIX CHUMBOJIOB 0003HAYCHHI
BEJIMYMH, ¢IUHUI] UX U3MEPECHHUS;

. HE3HAaHHWE HAMMEHOBAHUM CJIMHUILl U3MEPCHHUS;

. HEYMEHHE BBIICJIUTh B OTBETE IJIABHOE;

° HEYMEHUE IPUMECHSTH 3HAHUS, AJITOPUTMBI JUIS PEIICHUS 33]1a4;

° HEYMEHHUE JIeJIaTh BBIBOJIBI U 000OIICHMS;

. HEYMCHHE YMTATh U CTPOUTH rPauKy;

. HEYMEHHE T0JIb30BAThCS IIEPBOUCTOYHUKAMHU, YYCOHHMKOM U CIIPABOYHHKAMM;

° MoTepsi KOPHS WM COXPAHEHHE MOCTOPOHHETO KOPHSI,

° oTOpackiBaHre 0€3 0OBSICHEHUI OJTHOTO U3 HUX;

. pPaBHO3HAYHBIC UM OIIHUOKH;

. BBIYUCIIUTEIbHBIE OIINOKH, €CJIM OHU HE SIBJISSFOTCS OIMMCKOM;

° JIOTUYECKUE OIINOKMH.

K HerpyObIM ommdKkam ciaenyeT OTHECTH:
. HETOYHOCTb (POPMYJIUPOBOK, OIpENEesICHUH, MOHATUH, TEOpHi, BbI3BaHHAS
HEMOJIHOTOM 0XBaTa OCHOBHBIX IPU3HAKOB OINPEJEEMOro MOHITHS UM 3aMEHON OJIHOTO
- IByX U3 3TUX [IPU3HAKOB BTOPOCTEIIEHHBIMY;

. HETOYHOCTb Ipaduka;

. HEpalMOHAJIBHBIN METOJI PEeIIEHUs 33J1a4i WM HEJTOCTATOYHO MPOAYMAHHBIN
IUIaH OTBeTa (HapylleHHEe JIOTMKH, TIOMEHA OT/AEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENIEHHBIMH);

U HEepalMOHAJIbHBIE METO/1bI pa0OTHI CO CIIPABOYHOM M IpYroi JIUTEpPaTypoOi;

. HEYMEHHUE pellaTh 3a7a4u, BBIIOJIHATD 3a/1aHUS B OOIIEM BU/IE.

Henoyeramu sBIIAIOTCS:
. HEepalMOHAJIbHbIE IPUEMBI BBIUUCICHUH U TPeoOpa3oBaHuii;

0He6pe)i(HOC BBITIOJTHCHHUC 3an1/1ce171, qepTemeﬁ, CXEM, Fpaq)I/IKOB.



