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IlosicHuTeEILHAS 3aMUCKA

Hannas paboyass mporpamma ydeOHOro mpeamera «Marematuka» s oOydarommuxcs 5-9
KJIaCCOB COCTaBJICHA HAa OCHOBE TpeOOBaHMH K pe3y/bTaTaM OCBOCHHUS OCHOBHOW 00Opa30oBaTeIbHOM
NporpaMMbl  C y4€TOM OCHOBHBIX HANpABJICHUH MPOrpaMM, BKIIOYEHHBIX B  CTPYKTYPY
o0pa3oBaTeIbHOM  TpOrpaMMbl  OCHOBHOTO — 00ImIero oOpasoBanms. B Helr  coOmomaercs
MPEEMCTBEHHOCTh C (peiepaibHbIM TOCYJapCTBEHHBIM O0pa30BaTebHBIM CTaHAAPTOM OCHOBHOTO
o0mIero oOpa3oBaHus; YIUTHIBAIOTCS BO3PACTHBIE M TICHXOJIOTHYECKHE OCOOCHHOCTH IMIKOJIBHHKOB,
00yJaroIuXxcs Ha CTYIIEHH OCHOBHOTO 00IIIEro 00pa30BaHMs, yIUTHIBAIOTCS MEKIIPEIMETHBIC CBSI3H.

Peanmmzanmst paboueit mporpaMMel 1O y4eOHOMY TPEIMETY OCYIIECTBISIETCS C
WCTIOJIb30BAHMEM PA3JIMUHBIX BHJOB YUEOHOU NESATENbHOCTH, B TOM YHCIE 3JEKTPOHHBIX (GOpM
oOy4yeHus C IPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOTH
(BuneokoH(pepeHIns, BUACOYPOK, OHJIAHH KOHCYJIbTAIIHS, JICKIIHS).

B mporpamme mnpeioxkeH aBTOPCKUM MOJIXOJl B YAacTH CTPYKTYPHPOBaHHS y4eOHOTO
MaTeprana, OMNpeNeeHHs] IOCIIEOBATEIbHOCTA €r0 W3y4eHus, MyTred (HOPMHPOBAHUS CHCTEMBI
3HAHW, YMEHUH U CTIOCOOOB JEITEILHOCTH, PAa3BUTHS, BOCITUTAHUS U COLMATM3AIINN YIaII[IXCSl.

PabGouas mporpamma mo maremaTuke paspaboTaHa Ha 5 jeT oOydyeHus. B 5-6 kmaccax
n3yyaercss mnpeamer «MaremaTukay, B 7-9 kjaccax wu3y4aeTcss Yy4eOHBIM mpeaMeT
«MatemaTHKay, BKIIOYAOIUN JUCIUILTMHBL «Anredpa» u «['eomeTpusi».

PaGouas mporpamma no yuebHoMy npeamery «Marematuka» s 5-9 kinaccoB cocTaBiIeHa
Ha OCHOBE:!

eapropckoil mporpamMbl H. fI. Bunenkuna u ap. (Marematuka. COopHHK pabouux
nporpamMM. 5—6 kiacchel: yuaed. mocobue st o0meo0pa3zoBarenbHbIX opranu3aruii / [coct. T. A.
Bypmucrpora]. — 5-e uzn. — M.: IIpocBemenne, 2016);

eapTopckoil mporpammbl FO. H. Makaperuea, H. I'. Munmok wu ap. (AnreOpa.
PabGoune mporpammel. I[lpeamernas nunus ydeOnmkoB FO. H. MaxkaperueBa u apyrux. 7 - 9
KJIacchl: yue0. mocobue st o0reodpasoBarenbHbix opranusanuii / H. I'. Munmiok, - 4-¢ u3a. —
M.: TIpocseruenue, 2018);

e apTopckoii mporpammbl AtanacsiHa JI. C. m ap. (I'eomerpus. COOpHHK NpPUMEPHBIX
pabouux nporpaMm. 7—9 kiaccel: yue0. mocodue st 001meo0pa3oBaTeIbHBIX OpraHUu3aui /
[coct. T. A. BypmucrpoBa]. — 5-e usa. — M.: [Ipocsemnienue, 2019).

Henu:

Ilenvio usyuenus kypca mamemamuxu 6 5-6 Knaccax SBISETCS CUCTEMaTHUYECKOE
pa3BUTHE MOHATHUS YUCIIA, BBIPAOOTKA YMEHHM BBINOJIHATh YCTHO U MUCbMEHHO apu(pMeTHUYECKHE
NEUCTBUS HAJ YUCIIAMM, [IEPEBOAUTH NPAKTUYECKUE 33aJaud Ha SI3bIK MAaTEMaTHUKH, MOJIrOTOBKA
yJaluxcs K U3y4eHHIO CHCTEMATHYECKUX KypCOB alureOpbl U T€OMETPHH.

Lenvro uzyuenusa Kypca anzeopot ¢ 7-9 Kknaccax sBIsS€TCS pa3BUTHE BBIYUCIUTENBHBIX U
(opMalIbHO-ONIEPATUBHBIX aIreOpauuecKuXx YMEHHH 10 YpPOBHS, IO3BOJISIOIIEIO YBEPEHHO
UCIOJb30BaTh UX NPU PEIIEHUM 337a4 MAaTEeMaTHUKU U CMEXHBIX NMpPeAMETOB ((PU3MKH, XUMHH,
OCHOBBI MH(OPMATUKHU M BBIYMCIUTEIBHON TEXHUKH U Jp.), YCBOCHHUE ammapara ypaBHEHUH U
HEpaBEHCTB KaK OCHOBHOTO CpEACTBAa MAaTeMaTHMYECKOIO MOJICIIMPOBAHUS NPUKIAJHBIX 3a/ad,
ocyllecTBIeHHE (PYHKIIMOHATBHON MOATOTOBKHU IIKOJIBHUKOB.

Ienvto usyuenus Kypca zeomempuu ¢ 7-9 Knaccax siBISETCS CUCTEMATHUYECKOE U3YUEHUE
CBOMCTB TeOMETpUYECKMX (UIyp Ha IUIOCKOCTH, (OPMUPOBAHUE IPOCTPAHCTBEHHBIX
NPEJCTAaBICHUN, pa3BUTHE JIOTUYECKOTO MBILIUIEHUS W IMOJArOTOBKA ammapara, HeoO0XOJUMOro
JUIL M3YYEHHMsS CMEXHBIX TUCHMIUIMH ((pu3uka, depueHHe W T.JA.) M Kypca CTepeOMEeTpuu B
CTapIlUX KIlaccax.



3aoauu:

6 HANPAagIeHUU TUYHOCHHO20 PA3GUMUA:

- opMHpOBaHUE MPEACTABICHUH O MaTeMAaTHKE KaK YacTH OOIICUEIOBEUYECKOI KYIbTYpHI,
0 3HAYUMMOCTH MAaTCMATUKH B PAa3BUTUH NUBUJIN3allUU 1 COBPEMCHHOI'O 06L[I€CTB3.;

- Pa3BHUTHUC JIOTUYCCKOIO M KPUTHUYCCKOI'O0 MBIINUICHUSA, KYJIbTYPbl pCUH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

- (opMUpOBaHWE WHTEIUICKTYATbHOW YECTHOCTH M OOBEKTHBHOCTH, CHOCOOHOCTH K
MMpEOJO0JICHHUIO MBICIIMTCIIBHBIX CTCPCOTUIIOB, BLITCKAIOIIUX M3 O6I)I[[€HHOI‘O OIIbITA,

- BOCIIMTAaHHE€ Ka4€CTB JIMYHOCTH, O6CCH€‘II/IB3,IOHII/IX COIAJIbHYIO MO6I/IJII)HOCTI),
CIIOCOOHOCTD IMPpUHKUMATh CaMOCTOATCIIbHBIC PCIICHMA,

- (bOpMI/IpOBaHI/Ie Ka4yeCTB MBIIJICHUA, H€O6XOI[I/IMI>IX Mg agantanguu B COBPEMCHHOM
MH(OPMaLMOHHOM OOIIECTBE;

- Pa3BUTHC UHTCPECA K MATCMATUICCKOMY TBOPYCCTBY U MATEMATHYCCKUX CHOCO6HOCT€I>1;

6 Memanpeomemnom HanpagIeHuu:

- pa3BHUTUC Hpe)ICTaBJ'ICHI/Iﬁ O MAaT€MaTHUKE KakK (bopMe OImMCaHusad MU METOAC IIO3HAHUA
NEUCTBUTENBHOCTH, CO3JaHUE YCIOBUH JUIsi TpUOOpETeHHs TMepBOHAYaIbHOTO  OIBITA
MaTEMaTHYCCKOTO MOJCIINPOBAHUSA;

- (opMHpOBaHHE OOIIMX CHOCOOOB MHTEJUIEKTYaIbHON NESATENIbHOCTH, XapaKTePHBIX UIs
MaTEMAaTHUKU U ABIAIOLHINXCS OCHOBOH

MO3HABATENbHON  KYJNbTYpPbl, 3HAaYMMOW Il  pPa3IM4YHBIX cdep  UeloBeuecKon
NS TebHOCTH;

6 NPeOMemHOM HaANPABIEHUU:

-OBJIaICHUEC MaTEMaTHYECKUMU 3HAaHUAMHU u YMCHHUAMU, HeO6XO,ZII/IMBIMI/I JIIsL
NPOJIOIDKEHUS 00pa30BaHMs, M3y4EHUS] CMEXHBIX IWCIHIUIMH, NMPHUMEHEHUS B TTOBCEAHEBHON
KHU3HU;

- co3nmanue (yHIaMEHTa Uil MaTeMaTHYECKOTO pa3BUTHS, (POPMHPOBAHHS MEXaHHU3MOB
MBIIIJICHNUS, XapaKTEPHBIX JJIsI MAaTEMaTHYECKOI e TeTbHOCTH.

Onucanue mecma npeomema 6 y4eOHOM niane

CornacHo  denepasibHOMY  0a3MCHOMY y4yeOHOMY IUIaHY Ui 0Opa30oBaTEIbHBIX
yupexaeHuii  Poccuiickoli ®Dexepanuu  Ha  W3Y4YCHHE MaTEMaTHKH OCHOBHOTO OOIIEro
oOpazoBaHus oTBOoAUTCS HEe MeHee 850 u3 pacyera 5 4 B HeAelnmo ¢ 5 o 9 kiacc.

B o6meo6pa3oBarenpHbIX opranu3anusx beiaroposackoi obnactu ¢ 1 centsops 2016 roga
MaTeMaTHKa u3ydaeTcss Kak mnpeamer «Marematuka». B 5-6 wiaccax wusydaercs mnpeaMer
«MaremaTukay, B 7-9-X kilaccax uzydaercs rnpeaMer «MaremaTHka», KOTOPbIN BKIIOYAeT B ce0s
W3Yy4eHHUE ABYX AUCHUIUINH «Anrebpay (3 daca B Heneno) u «I'eometpus» (2 yaca B HEJIEIIO).

Pacrnipenenenne yueGHOro BpeMeHU MEXy STUMU MPEAMETaMHU MPEICTaBICHO B TaOIUIIE.

Knaccer | [Ipeamers MmaTematndeckoro nukia | KomudectBo yacoB
5-6 Maremartuka 340
7-9 Maremaruka (Anredpa) 306
Matemaruka (I'eomerpus) 204
Bcero | 850

CornacHo yueOHOMY IUIaHY OTBOJUTCS:
e Ha u3ydyeHue npeamera «MaremaTuka» B 5-6 Kiaccax 5 4acoB B HEJENIO, BCETO 1O

170 gacos;

e Ha u3yueHue mpeamera «Anredpa» B 7-9 kmaccax 3 yaca B Henmento, Bcero mo 102
yaca.

e Ha m3ydyenue npeameta «['eomerpusi» B 7-9 kiaccax 2 yaca B HeJIeN0, Bcero mo 68
4acoB.



Ha3zeanue yueono-memoouuecKkozo KOMnIeKma

Mamemamuka

YMK Bunenkuna H.A. u np.

1. Bunenkun H.S. Marematnka. 5 kiace. yue0. ans oOmeoOpasoBat. yupexna. / H. S
Bunenkun. B. U. XKoxos, A. C. YUecnokos, C. W. [lIBapuOypa. - M.: Mpuemo3suna, 2019.

2. Bunenkun H. f. Marematuka. 6 kiacc: yue6. st ob6meoOpasosar. yuapexa. / H. .
Bunenkun. B. U. XKoxos, A. C. Yecnokos, C. W. [lIBapudypa. - M.: Mpuemo3suna, 2019.

Anzeopa

YMK Makapsruesa FO.H u np.

1. Anre0Opa-7:yueOnuk/aBrop: FO.H. MakaperueB, H.I'. Munarok, K.H. Hemkos, C.b.
CyBopoga, [Ipocsemenue, 2019.

2. Anrebpa-8:yueOnuk/aBTop: FO.H. Makaperues, H.I'. Munmok, K.H. Hemxos, C.b.
CyBoposa, [Ipocsemenue, 2019.

3. Anrebpa-9:yueOnux/aBTop: FO.H. Makaperue, H.I'. Munmiok, K.H. Hemkos, C.b.
CyBoposa, [Ipoceemenue, 2019.

T'eomempus

YMK Aranacsu JI. C. u ap.

I'eomerpus, 7-9: Yueb. mna oOmeobpasoar. yupexnenuin / JI. C. AranacsH, B. O.
Byrysos, C. b. Kagomunes u ap. — M. : [IpocBenienne, 2019.

Hzmenenusn, 6necennule 6 ABMOPCKyI0 y4eOHyI0 RPOZpaMMy

C nenpl0 opraHuzaluy TMOBTOPEHUSI HM3YyYEHHOTO paHee B Kypce MareMaTHKd B Hadaie
ydeOHoro roaa B 5 - 9 kiaccax 3aiiaHUPOBAaHO 5 4acOB IMOBTOPEHUS 3a CUET YPOKOB TTOBTOPEHUS B
KOHIIE Y4eOHOT0 Tofa.

Ils1anupyemMble pe3yJibTAaThl H3yYeHUs y4eOHOro npeamera «MarteMmaTuka»

Pauuonanvnuie uucna

Buinycknux nayuumces:

IIOHHMAaTh 0COOCHHOCTHU JCCATHYHOM CHCTEMBI CUUCIICHUS,

BJIQJICTh TTOHATHUSAMH, CBI3aHHBIMU C JICTMMOCTBIO HATYPAJIbHBIX YHCETT;

BBIpaKaTh 4YHCIA B DKBHBAJICHTHBIX (opMax, BbeIOMpas HamOoJiee NOAXOIANIYI0 B
3aBUCUMOCTH OT KOHKPETHOW CUTYAIIHH;

CpPaBHUBATh M YIOPSIOYMBATH PAIMOHAIbHBIC YHCIIA;

BBITIOJIHATh BBIYMCICHUS C pAllMOHATIBHBIMU YHUCIAMHU, COYETash YCTHbIE M MUChbMEHHbBIC
MpUEMBI BBIUHCICHUN, TPUMEHEHUE KaIbKYIsITOPa;

WCIOJIb30BAaTh TOHATUS M YMEHUS, CBSI3aHHBIE C MPOMOPIMOHATBHOCTHIO BEIHYUH,
MPOIICHTAMU B XOJIe¢ PEIICHUS MaTEeMaTUYeCKHX 3a1a4 M 3a7a4 M3 CMEXKHBIX IPEIMETOB,
BBITIOJTHATH HECJIOKHBIC MPAKTHYECKUE PACUETHI.

Bbll’lyCKHMK nOJYyvyum 603MOMNCHOCMDb.!

IMO3HAKOMUTECS C IMO3UIMOHHBIMH CUCTEMaMH CUHCIICHUS] C OCHOBAaHHMSMHM, OTJIUYHBIMU OT
10;

yrayOUTh M Pa3BUTh MPEICTABICHHS O HATYpaIbHBIX YHCIaX U CBOMCTBAX NEIHUMOCTH;

HAyYUTHCS HCIMONB30BaTh MPHUEMBI, PAIMOHATH3UPYIONINE BBIYHCICHHS, MPHOOPECTH
MIPUBBIUKY KOHTPOJIUPOBATH BBIUKCIICHHS, BHIOMPAs TIOIXO SN ISl CUTYaIluU CIOCO00.

/eiicmeumenvuoile uucna

Buinycknux nayuumces:

WCIIOJIb30BATh HaYaJIbHbIEC MPECTABICHUS O MHOKECTBE JIEUCTBUTEIIbHBIX YUCET.

Buinycknux nonyuum 603modcHocms.

pa3BUTh TMPEJACTaBICHUE O UUCIE U UHUCIOBBIX CHCTEMaX OT HaTypaJbHBIX 10
JNEHUCTBUTENBHBIX YUCEN; O POJIM BHIYMCICHHUI B UETOBEYECKON MPAKTUKE;



pa3BUTh M YIAYyOMTh 3HAaHUS O JECATUYHOM 3alUCH  JCHCTBUTENBHBIX YHCEN
(meproaMUYecKre U HETIEPHOANUECKIE JPOON).

H3mepenus, npubnusicenus, oyeHKu

Buinycknux nayuumes:

UCIIONb30BaTh B XOJ€ PEIICHUS 3a7ay dJIEMEHTApHbIC IPEACTABICHUS, CBSI3aHHBIC C
NpUOIMKEHHPIMHA 3HAYCHUSIMH BEJTMYNH.

Buinycknux nonyuum 603moorcnocms:

MOHATH, YTO YUCIIOBBIC JAHHBIC, KOTOPHIE MCIIOJIB3YIOTCS Ul XapaKTEPUCTHKU OOBEKTOB
OKpPYXXAIOIIEr0 MHpa, SBISIOTCS MPEUMYIIECTBEHHO MNPHOMMKEHHBIMUA, 4YTO 1O 3alHCh
NpUOIMKEHHBIX 3HAYCHHH, COACPIKAIINXCA B MHPOPMAITMOHHBIX UCTOYHUKAX, MOXHO CY/AUTH O
MOTPEUTHOCTH MPUOIINIKCHHUS;

MOHATH, YTO TIOTPEIIHOCTh pe3ylbTaTa BBIUYUCIECHUH JJOJDKHA OBITH COM3MEpHUMa C
MOTPEUTHOCTHIO UCXOAHBIX IAHHBIX.

Anzebpauueckue vlparxceHus

Buinycknux nayuumcs:

OTIEPHPOBATH TIOHATHIMH «TOXKECTBOY, KTOXKACCTBEHHOE IPEOOpa30BaHUEy, PEIIaTh 3a-
Tauu, cojepkamye OyKBeHHbBIE TaHHbBIE; paboTaTh ¢ popMyamu;

BBITIOJTHATE TIPe00pa30BaHsI BRIPAKESHUH, COJIEPIKAIINX CTETICHH C IIEJBIMH MO Ka3aTeIsIMA
Y KBaJ[paTHBIE KOPHH,

BBITIOJTHATE TOXKJIECTBEHHBIE TPe00pa30BaHus pallMOHAILHBIX BEIPAYKCHNH Ha OCHOBE IIpa-
BWJI ICHCTBHUI HAJl MHOTOWICHAMH H alreOpandecKuMu IpoOsIMu;

BBITIOJTHATE PA3JIOKEHHE MHOTOUJICHOB HA MHOYKUTEIIH.

Buinyckuuk nonyuum 603mMo#CHOCMb HAYYUMBCAL:

BBITIOJIHATH MHOTOIIIATOBbIE MPe0Opa30BaHusl pallMOHATBHBIX BIPKEHUH, TPUMEHSS
MIUPOKUH HAOOP CIIOCOOOB M MPUEMOB;

MIPUMEHSTH TOXK/IECTBEHHBIE MTPe00pa30BaHus Ul PEIICHUS 3a]a4 U3 Pa3InYHbIX Pa3fesioB
Kypca (Hampumep, Uik HaX0XKICHHUsI HanOO0IbIIIEro/HauMEHBIIIETO 3HAYEHUS BRIPAKCHHS ).

Ypasnenusn

Buvinyckuux nayuumcs:

pelIaTh OCHOBHBIE BH/IbI PALIMOHANBHBIX YPABHEHMI C OJIHOM NMEPEMEHHOM, CUCTEMBI IBYX
YpaBHEHUH C ABYMS IEPEMEHHBIMU;

MMOHUMATh ypaBHEHHE KaK BaKHEHIIYI0 MaTEeMaTHYECKYIO0 MOJIENb Ui ONMUCAHUS U U3yde-
HUS Pa3HOOOpA3HBIX PEabHBIX CUTYallUd, peliaTh TEKCTOBbIE 3a/layu alreOpanvyeckuM MeTo-
n0M;

MPUMEHSTH TpaduyecKkre IpeaCTaBICHUs IS UCCIeIOBAaHUS ypaBHEHUH, UCCIIEIOBAaHUS U
pELIeHUs CUCTEM YPaBHEHUM C ABYMS IEPEMEHHBIMHU.

Buinycxknux nonyuum 603mosicHocms.

OBJIQJIETh CHEUMATbHBIMU MpUEMaMU DPELICHUS YpaBHEHWI W CHUCTEM YpaBHEHHI; yBe-
PEHHO MPHUMEHSTH amnmapaT YpaBHEHUU [UIsl pelleHHs] pa3HOOOpa3HbIX 3a/ad M3 MaTeMaTHKH,
CMEXHBIX MIPEIMETOB, MPAKTUKH,

MIPUMEHSTH TpaduyecKue MpeaACcTaBICHUS sl UCCIEOBAaHUS YPaBHEHUN, CUCTEM ypaBHe-
HUM, cosiepxKamux OykBeHHbIEe K03 QUIIUEHTHI.

Hepasencmea

Buinycxknux nayyumes:

MOHUMAaTh M NPUMEHATh TEPMHUHOJIOTHIO M CUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHUEM
HEpaBEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;

pelaTh JIMHEeHHbIe HEPaBEHCTBA C OJTHON MEPEMEHHOM U UX CUCTEMBI; pellaTh KBaJpaTHbIE
HEpaBEHCTBA C OMOPOii Ha rpaduyeckue NpeaCcTaBIeHUs;

MIPUMEHSTH aliapaT HepaBeHCTB IS PEIIeHHs 3a/1a4 U3 PA3IMIHBIX Pa3JeoB Kypca.

Buinycknux nonyuum 603mMoicHOCMb HAYYUMbCAL:



pazHooOpa3HbIM MpHEMaM JOKAa3aTEIbCTBA HEPABCHCTB; YBEPEHHO NPHUMCHSTH armapar
HEPABEHCTB Ul PEIICHUs] Pa3HOOOpa3HbIX MATEMAaTHYECKUX 3a7ad M 3aJad U3 CMEXKHBIX
MPEAMETOB, MPAKTUKU;

MPUMEHSATHh I'paduuecKkue NpeACTaBICHUS IS WCCIICIOBAHMS HEPABEHCTB, CHCTEM HEpa-
BEHCTB, COJIepXKaIuX OyKBeHHbIE KO3(PUIIUEHTHI.

Ocnognvie nonamusa. Yucnogvie pynkyuu

Buinycknux nayuumes:

MMOHMMATh U UCMOJB30BaTh (DYHKIIMOHAIBHBIE MMOHITHUS U SI3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHWS);

CTPOUTH T'paUKH AIEMEHTAPHBIX (YHKIIMI; UCCICOBATh CBOMCTBA YMCIIOBBIX ()YHKIIHIA
Ha OCHOBE MU3y4YCHUS TIOBEJICHUS UX I'Pa(UKOB;

MMOHUMATh (DYHKIIHIO KaK BKHEUIITYI0 MATEMATHYECKYIO MOJIENb JIJIsi ONTMCAHUSI TIPOIIECCOB
U SBIECHUU OKPYKAIOMIETO MHUpPA, NPUMEHITh (DYHKIMOHAIBHBIA S3bIK JJIs ONUCAHUS U
WCCIIE0BAHUS 3aBUCUMOCTEN MEX Ty GU3HUECKIMHU BETMYUHAMH.

Buinycknux nonyuum 803mMoxicHOCMb HAYYUMBCAL:

MPOBOJIUTh HCCIICIOBAHUS, CBSI3aHHBIE C M3YyYEHHUEM CBOMCTB (DYHKIMW, B TOM YHUCIE C
WCIIOJIb30BAaHUEM KOMIIBIOTE€pA; Ha OCHOBE TpaUKOB H3YYEHHBIX (YHKIUNA CTPOUTH OoJiee
CJIOKHBIE TpaduKH (KyCcOUHO-3aJaHHBIC, C «BBIKOJIOTHIMIW» TOYKAMH U T. I1.);

WCIIONb30BaTh (DYHKIIMOHAIBHBIE TPEICTABICHUS W CBOWCTBA (YHKIUW U PEIICHUS
MaTeMaTHYeCKHX 3aj[ad U3 pa3INyuHbIX pa3zesioB Kypca.

Yucnoevle nocnedosamenvhocmu

Buvinyckuuk nayuumes:

MMOHMMATh M WCIIOJB30BaTh S3bIK TOCIEIOBATEIPHOCTEH (TEPMHHBI, CHMBOJMYECKHUE
0003HaYCHHS);

MPUMEHATH (DOPMYJIBI, CBSI3aHHBIE C apU(DMETHUECCKONW U T€OMETPHUECKON MPOTpeccrueii, u
anmapat, cOpMHUPOBAHHBIN NIPU U3YYEHUU JIPYTHX pa3fesioB Kypca, K pelIeHHIO 3aJad, B TOM
YHClie C KOHTEKCTOM U3 PEeabHOM KU3HU.

Buvinyckuuk nonyuum 603Mo#CHOCMb HAYYUMBCAL:

pematb KOMOMHUPOBAHHBIE 3a/1a4K C IpUMEHEeHHEM (OopMYI N-TO YJieHa U CYMMBI MIEPBbIX
N 4YJICHOB apu(PMETUYECKOM M TEOMETPUYECKOM NpOTPEeCcCHH, MPUMEHsSs MPH ATOM ammapar
yYpaBHEHUI U HEPABEHCTB;

MMOHUMATh apu(PMETUYECKYI0O M T'€OMETPUUYECKYIO MPOrPEecCHI0 Kak (YHKIMH HaTypajb-
HOTO apryMeHTa; CBS3bIBATh apU(PMETUUYECKYIO IPOTPECCUIO C TUHEHHBIM POCTOM, FEOMETpHYe-
CKYIO — C 3KCIIOHEHIIUAIBbHBIM POCTOM.

Onucamenvnas cmamucmuka

Buinycknux nayuumcs MCHONb30BaTh MPOCTEHIINME CIOCOOBI MPEACTaBICHUS W aHallu3a
CTaTHUCTUYECKUX JAHHBIX.

Buinyckuux nonyuum 603mooicHocms TPUOOPECTH TEPBOHAYATBHBIA OMBIT OpPraHU3aIUH
cObopa NaHHBIX MPU MPOBEIECHUU ONpOoca OOLIECTBEHHOIO MHEHHS, OCYIIECTBIATH UX aHAIU3,
MIPEJICTaBIIATh Pe3yNbTaThl OMPOCa B BUAE TAOJIUIIbI, TUArPAMMBI.

Cnyuaiinvie codobimus u 6epoAmMHOCHb

Buinycknux mayuumcs HaXOOUTh OTHOCHUTENBHYIO YacTOTY M BEPOSTHOCTH CIy4ailHOTO
COOBITHSL.

Buinycknux  nonyuum  603modcHocms  TPUOOPECTH OMBIT TMPOBEACHUS  CIYYAHBIX
SKCIIEPUMEHTOB, B TOM YHUCJIE C MOMOUIBI0 KOMIIBIOTEPHOTO MOAEIMPOBAHMS, HHTEPIIPETALIUN UX
pe3ynbTaToOB.

Komounamopuxa

Buinycxknux nayuumcs pemath KOMOMHATOPHBIE 337a4d HA HAXOXICHHUE YUCIIa 0OBEKTOB
WM KOMOWHAITHH.

Buinycknux  nonyuum 603MoM#CHOCMb HAYYUTHCS HEKOTOPBIM CHEHUATBHBIM HpUEMaM
peleHnss KOMOMHATOPHBIX 3a/1a4.



Hacnaonan zeomempusn

Yuenux nayuumecs:

pacrno3HaBaThb Ha yepTeXaxX, PUCYHKaX, MOJAEISAX U B OKPYXKAIOUIEM MHUpE IUIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPHI;

pacrno3HaBaTb pPa3BEPTKM KyOa, TNPSAMOYrOJIBHOTO MapajUlesienuIeaa, [paBUIbHON
MMpaMU/ibl, LAIMHIpA U KOHYCA;

CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO NapajlieenuIe a;

OTIpEeNIeNATh IO JIMHEHHBIM pa3MepaM pPa3BEPTKU (UTYpHI JIMHEHHBIE pa3Mepbl CaMOn
¢burypsr 1 Ha060pOT;

BBIUUCIIATH 00BbEM IPSIMOYTOJIEHOTO MapajlIeIenure a.

Yuenux nonyuum 6o3mooicnocmn:

BBIYHUCIATE OOBEMBI MPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX (UTYyp, COCTABJIEHHBIX U3
MPSIMOYTOJIbHBIX MTapaIJIeNICIIUIIEIOB;

YTIyOuTh ¥ Pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX;

MIPUMEHSTH NMOHATHE Pa3BEPTKU JJIs1 BBITIOJHEHHS MPAKTUYECKUX PACUETOB.

I'eomempuueckue guzypot

Buinycknux nayuumecs:

MOJIb30BAThCSl A3BIKOM T'€OMETPUU JJISl ONMKCAHUS MPEIMETOB OKPY)KAIOIIET0 MHUpa M UX

B3aMHOI'O PaCMOJI0KEHHUS;

pacrno3HaBaTh M M300pakaTh Ha 4epTekax M PUCYHKaxX reoMerpuyeckue (GUrypel U HX
KOH(uUrypauuu;

HaXOJUTh 3HAUEHUS JUIMH JIMHEHWHBIX 3J€MEHTOB (UIYp M UX OTHOIICHUS, TpagyCHYIO
Mepy yriaoB oT 0° go 180°, nmpumeHsis onpeseneHus, CBOMCTBA U MPU3HAKK QUTYp U UX dJIEMEH-
TOB, OTHOIIEHUS GUryp (paBeHCTBO, MO00ME, CAMMETPHH, TIOBOPOT, MapaIeIbHbIN TIEPEHOC);

ONEpPUPOBATh C HAYAJIbHBIMHU MOHATHSIMU TPUTOHOMETPUM M BBINOJHATH 3JEMEHTapHBIC
onepaunuu HaJl GYHKIUSAMHU YIJIOB;

pelaTh 3aJauu Ha JI0Ka3aTelIbCTBO, OIMPAsCh HA N3yYEHHbIE CBOMCTBA (UIYp M OTHOILIE-
HUI MEX/y HUMU U IPUMEHSS U3yYE€HHbIE METOIbI I0Ka3aTebCTB;

pelaTh HECTIOXKHbIE 3a/1a41 Ha IIOCTPOECHUE, IPUMEHSIsE OCHOBHBIE AJITOPUTMbI TIOCTPOEHUS
C MOMOUIbIO LIUPKYJIS U JIMHEHKHY;

pelaTh NpocTeHine IaHUMETPUUECKUE 3a/1a4l B IIPOCTPAHCTBE.

Buinycknux nonyuum 6o3moorcnocms:

OBJIAZICTh METOJAMHU DEIICHUs 3aJay Ha BBIUMCIEHUS M JIOKa3aTeJIbCTBA: METOJOM OT
IIPOTUBHOTO, METOJIOM MOJO0MS, METOJOM Iepedopa BapUaHTOB U METOJIOM I'€OMETPHUYECKUX
MECT TOUEK;

pUOOPECTH OMBIT NMPUMEHEHUs aNre0pandyeckoro M TPUTOHOMETPHUYECKOTo ammapara u
uel ABMKEHU MPH PELICHUH T€OMETPUUYECKHUX 3a/1a4;

OBJIAZIETh TPAJMIIMOHHON CXEMOH pellIeHus 3aJau Ha NOCTPOCHHUE C TIOMOILBIO LIUPKYIS U
JMHEWKU: aHaAJIN3, IOCTPOCHHUE, TOKA3aTeNbCTBO U UCCIIEI0BaHUE,

Hay4YUThCS pelllaTh 3aJauyd Ha IOCTPOEHUE METOJO0M I'€OMETPUYECKOro MecTa TOYEK U
METOJIOM 000U,

npUOOpEeCTH OMBIT MCCIEIOBAHUSA CBOMCTB IJIAHUMETPUYECKUX (UTYp € TOMOIIBIO
KOMITBIOTEPHBIX IIPOTPaMM;

pUOOPECTH OTBIT BBIMIOJHEHUS MPOEKTOB MO TeMaM «l'eoMeTpuyeckue mpeodpazoBaHUs
Ha MIocKocTHy, «IlocTpoeHne oTpe3KoB Mo popmyse».

H3zmepenue zeomempuueckux eenudun

Buinycknux nayuumcs:

HCII0JIb30BAaTh CBOMCTBA M3MEpPEHMS IJIMH, IJIOUIAJENd M YIJIOB IIPU pELICHUM 33Jad Ha
HAaXO0XJACHHUE JIUHBI OTPE3Ka, AJIMHBI OKPYXHOCTH, JJIUHBI 1yTH OKPYKHOCTHU, IPAaTyCHON MEpHI
yrina;

BBIYMCIIATD IUIOIAAN TPEYTOJIBHUKOB, IPSMOYTOJIbHUKOB, MTapajliIeIorpaMMOB, TpaIeLui,
KpPYrOB U CEKTOPOB;



BBIYMCIIATD AJIMHY OKPYKHOCTH, JJIMHY OYT'H OKPY>KHOCTH;

BBIUUCIIATH JUTMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYp M MX YIJIbI, UCHOIB3Ys (POPMYJIBI JITHHBI
OKPYXHOCTH ¥ JUIMHBI AYTU OKPYKHOCTH, (POPMYJIBI IUIOIIaAeH Guryp;

pemaTh 3a7ayd Ha JI0Ka3aTeNbCTBO C HCIHOJIb30BaHUEM (OPMYIN JUTMHBI OKPYXHOCTH U
JUTUHBI AYTH OKPYXHOCTH, GOpMya Tuomaaeit puryp;

pelarh MNpakTUYECKHE 3a/ayd, CBSI3aHHBIE C HAXOXJACHUEM TIE€OMETPUUYECKUX BEIUMYMH
(Mcnonb3ys MpU HEOOXOAUMOCTH CIIPAaBOYHUKH U TEXHUUECKHUE CPEICTBA).

Buinycknux nonyuum 603mModcHoCmb HAYy4YUmMbCL:

BBIYMCIATh IUIOIIAAU (UIYp, COCTABJIEHHBIX M3 JABYX WIM 0oJiee IpPSIMOYrOJIbHUKOB,
apajuieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

BBIYMCIATh IUIOINATM MHOTOYTOJbHUKOB, HCIIOJIb3YSl OTHOLIEHMSI PABHOBEJIMKOCTH U
PaBHOCOCTaBJICHHOCTH;

MPUMEHATh anreOpanyeckuil U TPUTOHOMETPUYECKUI amnmapaT ¥ HJAed ABWKEHHUS Mpu
pELIeHNH 33]1a4 Ha BBIUMCIIEHHE IJI0Ia/1ell MHOTOYT OJIbHUKOB.

Koopounamut

Buinycknux nayuumcsi:

BBIYMCIIATH JUIMHY OTpE3Ka MO KOOpJIMHATaM €ro KOHIIOB; BBIUMCIISITH KOOPAWHATHI cepe-
JIMHBI OTPE3Ka;

HCII0JIb30BaTh KOOPAUHATHBIN METOJ ISl U3YYEHHUSI CBOUCTB MPSIMBIX U OKPYKHOCTEH.

Buinycknux noayuum 603MONCHOCMb:

OBJIaJIETh KOOPAUHATHBIM METOJIOM pPEIICHHMs 3a/1a4 Ha BEIYMCIICHUS U I0OKa3aTeIbCTBA;

MPUOOPECTH OMBIT UCHOJIB30BAHUS KOMITBIOTEPHBIX MPOTpamMM JUIsl aHaJIu3a YaCTHBIX CIy-
YaeB B3aHMHOTO PACIOJIOKEHUS OKPYKHOCTEHN U MPSIMBIX;

IPUOOPECTHU OMBIT BHINIOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHne KOOpAMHATHOIO METOo1a
IIPU PELICHNUN 33/1a4 Ha BBIYMCICHUS U I0Ka3aTeIbCTBaY.

Bexmoput

Buinycknux nayuumcs:

ONEpPUPOBATH C BEKTOPAMHU: HAXOAUTh CYMMY M DPa3HOCTb JABYX BEKTOPOB, 33aJaHHBIX
reOMETPUYECKU, HAXOUTh BEKTOP, PaBHBIN MPOU3BEICHHIO 3aJaHHOI0 BEKTOpa Ha YUCIIO;

HaXOJUTh JUIsl BEKTOPOB, 33JaHHBIX KOOPJIUHATAMU: JUIMHY BEKTOpPA, KOOPAUHATHI CyMMBI
U Pa3HOCTHU JIBYX U 00jiee BEKTOPOB, KOOPJAUHATHI IPOU3BEICHUS BEKTOpAa Ha YUCIIO, IPUMEHSS
IIPU HEOOXOAMMOCTH COYETaTEIbHbIMN, IEPEMECTUTENIBHBIN U paclpeeTUuTeIbHbIN 3aKOHBI;

BBIUUCIIATh CKAJSIPHOE IPOU3BEICHHE BEKTOPOB, HAXOIUTh YTOJ MEXAYy BEKTOpPaMH,
YCTaQHABJIMBATh NEPHEHIAUKYIIPHOCTD MPSIMBbIX.

Buinycknux nonyuum 6o3mooicnocms:

OBJIJIETh BEKTOPHBIM METOJIOM ISl PELICHHUS 331a4 Ha BBIYMCICHUS U I0Ka3aTeNIbCTBA,;

IIPUOOPECTH OMBIT BBHIIOJHEHUS IPOCKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOI'O METO1a MpU
pelleHNH 3a]ja4 Ha BBIYMCIIEHUS U JJOKA3aTeIbCTBAY.

Conep:xxanue yueoHOro npeamera «MareMaTHKa»

APUDMETHKA

Hamypanvnovte uucna. HarypanbHeii psaa. JlecaTuuHas cucreMa  CUMCIIEHUS.
Apudmernueckue IEHCTBUS C HATypalbHBIMU unciaMu. CBOMCTBa apuPMETUUECKUX ACHCTBUIA.
[TonsiTne o cTemeHW ¢ HaTypaldbHBIM TOKazareneM. KBaapaT u ky0 uwucna. UYwucrnoBbie
BBIpA)KEHUS1, 3HAUEHHE YHCIIOBOTO BhIpaxkeHUs. [lopsaok 1elcTBUIl B UMCIIOBBIX BBIPAKEHUSX,
HCIO0JIb30BaHNE CKOOOK. PelieHne TeKCTOBBIX 3a1a4 apudMeTHIeCKuMH criocobamu. Jlenurenu
u kpatHele. Haumbonpmuit oOmuii nenurtenb, HauMeHbllee ooOmee kpatHoe. CBoiicTBa
nenumoctd. [Tpusnaku nenumoctu Ha 2, 3, 5, 9, 10. IIpocteie u coctaBHble uncna. Pa3znoxenue
HaTypaJbHOIO YUCIA Ha MPOCThIE MHOXKUTENH. J{eleHre ¢ 0CTaTKOM.



/poou. O6bikHOBEeHHBIE 1poOu. OCHOBHOE CBOMCTBO ApoOH. CpaBHEHHE OOBIKHOBEHHBIX
npobeii. Apudmerndeckue ACUCTBHS C OOBIKHOBEHHBIMH ApoOsMu. HaxokneHwe dvactd OT
LEeJIoro W 1ejoro mo ero yactu. Jlecarnynbie apoOu. CpaBHEHHE NECATUYHBIX APOOECH.
ApudpmeTrnueckue NEHCTBUS C JECITUYHBIMU NpoOsimu. [lpeacraBnenue necsATHYHON Ipodu B
BHJIe OOBIKHOBEHHOW IpoOM M OOBIKHOBEHHOW B BUiE AecatuyHoil. OTHOomenwue. [Iponopius;
OCHOBHO€ CBOWCTBO Hpomnopuuu. IIpolieHThl; HaXO0KJIEHUE MPOLEHTOB OT BEJIUYUHBI U
BEJIMYMHBI 10 €€ MPOLIEHTaM; BbIpa)KEHUE OTHOLIEHMSI B MpOIIeHTax. PerieHne TeKCToBbIX 3a7a4
apu(METHIECKIMH CIIOCOOaMu.

Payuonanvuvie uucna. IlonoxurenbHble MW OTPULIATENIBHBIC YHWCJIA, MOJYJb YHCIA.
N300paxkxeHne 4YHWCeNn TOYKAMU KOOPAMHATHON MPSMOHM; TeoMeTpudecKas WHTEepIpeTarIus
MoAysisg uMcia. MHOXKECTBO LEbIX 4Hucel. MHOXKECTBO paloHaldbHbIX 4Yuces. CpaBHEHHE
paloHaIbHBIX YHceNl. Apudmernyeckue NEHCTBUS € palMoHalbHbIMU uuciaMu. CBolicTBa
apudmernyeckux AecTBuil. Pacmmpenne MHOKECTBAa HATYpaIbHBIX YUCET O MHOXKECTBA IIEJIBIX.
MHoxecTBa [EJIbIX YUCCII IO MHOXKECTBA pallMOHAJIbHBIX. PaIlI/IOHa.HI)HOC YHUCJIO KaK OTHOIICHUC
m/n, rae m —uesnoe uucio, N—HarypaibHoe. CTENeHb ¢ HEeNbIM [TOKa3aTeIeM.

Jeiicmeumensnoie uucna. Kanpatuslii kKopeHb U3 uncina. Kopenb Tperseil crenenu. 3anuch
KOpHEH ¢ IOMOIIbIO CTENEHH ¢ APOOHBIM IMoKa3zareneM. [loHsTHEe 00 MpPpaLMOHAIBHOM 4YHCIIE.
I/IppaHI/IOHa.HBHOCTB quciia U HECOU3SMCPUMOCTL CTOPOHBI M JUArOHAJIM KBaJpara. JICCFITI/ILIHBIG
HpI/I6J'II/I)KeHI/I$I HppalMOHaJIbHBIX YHCEJI. MHOXeCTBO HCﬁCTBHTCHBHBIX quces; MpeacTaBJICHUC
HeﬁCTBHTeHLHBIX qrcell OeCKOHESUYHBIMU ACCATUYHBIMHA )IpO6HMI/I. CpaBHCHI/Ie HeﬁCTBHTCHBHBIX
gucen. KoopauaatHas npsimast. M3o00pakeHue ducesn TOYKaMU KOOPIWHATHOW TpsMOi. UncioBbIe
MIPOMEXYTKH.

Hzmepenusa, npubnuiicenus, oyenku. 3agucumocmu mexncoy eeauyunamu. EauHUIIBI
U3MEpEHUsl ONUHbL, NA0waou, obvéma, maccel, epemenu, ckopocmu. lpumepsl 3aBUCHMOCTEM
MEXAY BEIHUYUHAMU CKOPOCMb, 8peMs, PACCMOsHUe, NPOoU3B00UmMenbHOCHb, 8pemMs, paboma;
yena, konudecmeo, cmoumocms u 1p. lIlpencraBneHue 3aBucumocted B Buie Gopmyd.
Boruucnenuss mo Qopmynam. PemieHue TeKCTOBBIX 3amad  apuMETHUYECKUMH CIIOCOOaMu.
Pa3zmepbr 00bEKTOB OKpYKaroIIero Mupa (0T JIeMEHTapHBIX YacTHIl 10 BceeneHHoM), AMUTEIbHOCT
MIPOIIECCOB B OKPYXKAIOLIEeM MHpe. BbineneHne MHOXHTENST —CTENeHH JAECATH B 3alHMCH YHUCIA.
[MpubnmxEnHoe 3HAUCHHE BEIMYHMHBI, TOYHOCTh NpuOmmxkeHus. [Ipukuaka U OIeHKa pe3ynbTaToB
BBIYMCIICHUM.

AJITEBPA

Inemenmul anzedpui. VicnonszoBaHue OykB 111 0003HAUEHUS YUCET; 7Sl 3aIIMCH CBOICTB
apupmeTHyecKuX JieiicTBUid. BykBeHHbIe BbIpakeHUs (BbIpaKe€HUs ¢ NepeMeHHbIMU). UncioBoe
3Ha4YeHHEe OYKBEHHOTI'O BBIpaKEHMsI. Y paBHEHHUE, KOpeHb ypaBHeHUs. HaxoeHne Hen3BeCTHBIX
KOMIIOHEHTOB  apu(MeTH4ecKux JAeHCTBUM. JlekapToBbl KOOpIMHATBI Ha IUIOCKOCTH.
ITocTpoenue TOUKH MO €€ KOOpAUHATaM, OIpeielIeHue KOOPAUHAT TOUKH Ha IJIOCKOCTH.

Anzebpauueckue evipaxcenus. bykBeHHbIE BbIpaKEHUS (BBIPAKEHUS C NEPEMEHHBIMU).
YucnoBoe 3HaueHHE OYKBEHHOrO BbIpaXeHus. JlomycTumble 3HAuY€HUS MEPEMEHHBIX.
IToncTaHoBKa BbIpakeHMH BMecTo nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIpaXEHHUU Ha
OCHOBE CBOICTB apudmMeTnueckux AeicTBUil. PaBeHCTBO OyKBEHHBIX BbIpakeHuUi. ToxaecTBo.

CreneHb C HaTypaJbHBIM IOKa3aTeleM U ee cBoMcTBa. ONHOYJIEHBI W MHOTOYJICHBIL.
Crenenp MHorouseHa. CroxeHHe, BBIYMTAHUWE, YMHOXKEHHE MHOrowieHoB. dopmyrbl
COKpAILIEHHOTO YMHOXEHHMs: KBaJpaT CYMMBbl M KBajpaT pa3HOCTH. PopMmyina pasHOCTH
kBagpaToB. [IpeoOpazoBaHue 1EI0ro BhIpAaXKEHUs B MHOTOWICH. Pa3fokeHre MHOTOWIEHOB Ha
MHOUTeN. MHOroueHsl ¢ oHol nepemenHoi. Kopenb MHorounena. KpaapaTHbiii TpexusieH;
pasiioKeHue KBaJApaTHOTO TPEXUIeHa Ha MHOXKUTEIH.

AnreOpandeckast 1poOb. OcHOBHOE CBOicTBO anrebpamueckoil apobu. CrnoxkeHue,
BbIUMTaHHE, YMHOXEHHE, JeleHue anredpanyeckux aApodeil. CTeneHb ¢ LeNbIM MMO0Ka3aTesieM U
€€ CBOMCTBA.

ParmonanbHble BRIpaXXeHUs U UX peoOpa3oBanus. Jl0ka3aTeabCTBO TOXKIECTB.
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KBanpartasie kopHu. CBoiicTBa apu(METHYECKIX KBAJPATHBIX KOPHEH U MX IPUMEHEHHE K
peoOpPa30BaHUIO YHCIOBBIX BHIPAKEHUH U BBIYMCICHUSM.

Ypasuenus. Ypasuenue ¢ onnoi nepemennoil. Kopenb ypaBuenusi. CBOMCTBA YHCIOBBIX
paBEeHCTB. PaBHOCUIIBHOCTB YPaBHEHHUH.

Jluneiinoe ypaBHeHue. KaanmpatHoe ypaBHeHHME: QopMmyna KOpHEW KBaJApaTHOTO
ypaBHeHus. Teopema Buera. Pemienue ypaBHEHH, CBOJAIIMXCA K JIMHEHHBIM U KBaJpPaTHBIM.
[Ipumepbl pelmieHuss ypaBHEHUH TpeTbedl U 4YeTBepTOoM creneHu. Pemenue apoOHo-
palMOHAIbHBIX YPAaBHEHUM.

VYpaBHeHHE C ABYMsI NEpeMEHHbIMHU. JIMHEMHOE ypaBHEHUE C JBYMs IIE€PEMEHHBIMU,
IIPUMEPBI PELICHUS YPABHEHUN B LENIBIX YUCIIaX.

Cucrema ypaBHEHHMIl ¢ JByMsl IepeMeHHbIMH. PaBHOcuIbHOCTH cucteM. CUCTEMBI IBYX
JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU; PELICHHE MTOJICTAHOBKON U CIIOKEHUEM.

[IpuMeps! penieHust CHCTEM HETMHENHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIOCOOOM.

JlexkapToBbl KOOpJAMHATHl Ha IJIOCKOCTU. ['padumyeckass MHTEprpeTalus ypaBHEHUS C
IBYMsI TEepeMEHHbIMU. ['paduk JHMHEHHOro YypaBHEHMsI C JABYMS IE€PEMEHHBIMH; YIJIOBOM
K03 GUIIMEHT NpsIMOM; YCIOBUE NapauIeIbHOCTU NPSMBIX. I'paduky npocTelmX HeTMHEHHbBIX
ypaBHEHUH: mapabona, rumnepbosa, OKPYXKHOCTb. ['paduueckas HMHTEpHpETalusi CUCTEM
YPAaBHEHUH C JBYMsI IEPEMEHHBIMM.

Hepagencmea. YucnoBble HepaBeHCTBA W HX cBoHMcTBa. HepaBeHCTBO ¢  OJgHOU
IepEMEHHON. PaBHOCWIIBHOCTh HEpPAaBEHCTB. JIMHENHBIE HEpPaBEHCTBA C OJHOM NEPEMEHHOM.
KBagparusle HepaBeHcTBa. CUCTEMBI HEPABEHCTB C OJTHOM IEPEMEHHOM.

OYHKIIUH

OcHosHnble nonamus. 3aBUCUMOCTH Mexay BennuumHamu. [lonsTtue ¢ynknuu. Ob6macth
ompeneseHUuss M MHOXecTBO 3HaueHuW ¢yHkiuu. CrocoObl 3amaHus ¢GyHKnuu. [paduk
¢byaknuu. CpoicTBa (QyHKIMHM, uX oToOpakeHue Ha rpaduke. I[Ipumepsr rpadukos
3aBUCHUMOCTEH, OTPaXKAIOIINX pPeabHbIE MPOLIECCHI.

Yucnoevie @ynkyuu. DOyHKINH, ONMUCHIBAIOIINE MPSAMYI0O M OOpaTHYIO MPOIOPIHO-
HaJbHBIE 3aBUCUMOCTH, UX IpauKu U cBoMcTBa. JIunelHnas ¢yHkus, ee rpaduk U CBOMCTBA.
KBampatuunas ¢yHkuusi, ee rpaduk u cBoiictBa. CreneHHble (QYHKIUU C HATypalbHBIMU

nokazaressiMu 2 1 3, ux rpaduku u coiicrea. I'paduxu pyHKmmii y = VX, y = i&, y =Ixl.
Yucnoevle nocieooeamenvhocmu. 1loHITHE YHCIOBOM MOCIENOBATSIBHOCTH. 3aJaHHE
MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM popMyIion U Gopmysoit N-ro djieHa.
ApubdmMernueckas ¥ TeoMeTpuueckas mnporpeccuud. Popmynbl J-TO 4ieHa apupMeTH-
YeCKOM W TeOMETPUYECKOW MpOTpeccHii, CyMMBbI MEPBBIX 7 UJICHOB. M300pakeHue YJICHOB
apru(pMETHUECKON U TEOMETPUUECKON ITPOrPECCHI TOUYKAaMH KOOPIMHATHOM IJIOCKOCTH.

BEPOATHOCTbD U CTATHCTHKA

Onucamenvnaa cmamucmuka. llperncraBieHue IaHHBIX B BHJE TaOJUL, JUarpamm,
rpapukoB. CiydaiiHas H3MEHYMBOCTb. CTaTHCTUYECKUE XapaKTEepPUCTHKM HAOOpa JaHHBIX:
cpeaHee apudmernueckoe, MeJuaHa, HauOOJbIlee U HaMMEHbIIEEe 3HAYCHHUS, pa3Max.
[IpencraBienue o BHIOOPOUHOM HCCIIEOBAHHH.

Chyuaiinvie coovimusa u eepoamnocme. IloHsTHE O CllydallHOM ONBITE W CIy4aiiHOM
coObiTu. YacTtoTa ciyyaitHOro coObITHs. CTaTUCTUUECKUN MOJXOJ K MOHSTHIO BEPOSTHOCTH.
BeposTHOCTH NPOTUBOMOJIOKHBIX COOBITUH. JlocTOBepHBIE M HEBO3MOXKHBIE COOBITHSL.
PaBHOBO3MOXHOCTB coOBITHI. Kiaccndeckoe omnpesienieHre BEpOSITHOCTH.

Komounamopuka. Pemienne KoMOMHATOPHBIX 3ahad nepebopoMm BapuaHTOB. Kowm-
OMHATOPHOE MPaBWIIO YMHOXKEHHUs. [lepecTaHOBKH U (akTOpHall.

I'EOMETPUHA
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Haznaonan 2eomempusa. Harnsaaele npeacTaBieHus o Gpurypax Ha IUIOCKOCTH: MpsiMas,
OTpEe30K, Jy4, YroJ, JOMaHasi, MHOTOYIOJbHHUK, OKPY)KHOCTb, Kpyr. YeTbIpexyrojbHUK,
IIPSIMOYTOJIbHUK, KBaJpaT. TpeyroiabHUK, BUIbl TPEYTOIbHUKOB. IIpaBuiIbHbIE MHOTOYTIOJIbHUKH.
N3o0paxkenue reomerpuyeckux ¢uryp. BsaumMHOe pacmosokeHue IBYX MpPSMBIX, JBYX
OKPYXKHOCTEH, IIPSIMOU U OKPY>KHOCTH.

JlinHa otpeska, somaHoi. llepumerp MHOroyrojnpHuka. EQUHUIBI M3MEpPEHUS JJIUHBL
W3mepenue anuHbl 0Tpe3Ka, IOCTPOSHHUE OTPe3Ka 3alaHHOM JUTHHBI.

Bunsr yrnos. I'pagycHas mepa yria. M3mepeHne M IOCTPOEHHE YIJIOB C MOMOIIBIO
TpaHCIOPTHPA.

[TonsTie muomaau GUrypsl; eIMHULBl U3MepeHus Iiomanu. [lnomane npsMoyrojabHuKa
W TUIOIaas KBagpara. [IpuOnmkeHHOEe M3MEpEeHHe IuIomaneii ¢guryp Ha KieT4arod Oymare.
PaBHoBenmkue Gurypsr.

Harnsannele npencraBiieHuss O NPOCTPAHCTBEHHBIX (urypax: KyO, Napajjiesenumne],
npu3Ma, nupamujia, map, cdepa, KoHyc, MIMHAP. V300paxeHne mpoCTpaHCTBEHHBIX (QUTYP.
IIpumeper ceuenuii. MHororpanHuku. lIpaBunbHble MHOTOrpaHHMKH. lIpuMepsl pa3BepTOk
MHOTOTPaHHUKOB, IMJIMHAPA U KOHYCA.

[Tonsarue o6bema; enuHUIBI 00beMa. OOBEM PSIMOYTOJIBHOTO MapajuieNienunena, Kyoa.

[lonsitue o paseHctBe ¢uryp. LleHTpanbHas, oceBas U 3€pKajbHas CHUMMETpPHUU.
N300pakeHne cHMMETPUYHBIX QUTYD.

TI'eomempuueckue gpuzyput. Ilpsimbie u yrasl. Touka, mpsMas, MIOCKOCTh. OTPE30K, yd.
VYron. Bunel yrinos. BepTukaiibHble U CMEKHBIE YTIIbl. buccekTpuca yria.

[TapannensHble U mepecekaromuecs npsimbie. [lepnenaukymnspHbie mnpsiMbie. TeopeMbl 0
MapajuleIbHOCTH U MEePHEHAUKYISIPHOCTH NpsMbIX. [lepneHnuKkymnsp ¥ HakJIOHHAs K MPSMOM.
CepeMHHBIN NEPIICHAUKYIIAP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBOWCTBa OWCCEKTPHCHI YIJIa M CEPEIUHHOTO Iep-
MEHIUKYISPA K OTPE3KY.

Tpeyronbuuk. BbicoTa, MeauaHa, OuccekTpuca, CpemHss JHHHUS TPEYroJbHHKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHUE TPEYrOJbHUKH; CBOICTBA U MPU3HAKU PAaBHOOEIPEHHOIO
TpeyronbHuka. IIpu3Hakm  paBeHCTBa  TpeyroJbHUKOB. HepaBeHCTBO  TpeyroJibHHKA.
CooTHOLIEHHUsSI MEXAy CTOPOHAMHM M YIJIaMH TpeyrojpHuka. CymMMa YIJIOB TpEyrojbHHUKA.
Buemaue yriel Tpeyronpauka. Teopema @aneca. [logodue TpeyronpaukoB. [IpusHaku moao0us
TpeyronpHukoB. Teopema Iludaropa. Cunyc, KOCHHYC, TaHI€HC, KOTAHIE€HC OCTPOrO yria
NPSAMOYTOJILHOTO TpeyrojbHuKa U yrioB oT 0 mo 180°; npuBeneHue Kk octpoMy yriy. Pemienue
MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DOpMyIIbl,
CBA3BIBAIOIINE CUHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC OJHOrO0 W TOro xe yria. Pemienue
TPEYroJIbHUKOB: TEOPEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeuaTeIbHbIE TOYKU TPEYrOJIbHUKA.

UYersipexyronpauk. IlapamnenorpamMm, ero cBoiicTBa W mnpu3Haku. [IpsMOYroyibHUK,
KBajpart, poM0O, UX CBOMCTBA U MpU3HaKu. Tpanenus, cpeaHss JUHUS Tpareuu.

MHoroyroinpHuk. Beinmykiaele MHOroyrojbHUKd. CyMma YIJIOB BBIIYKJIOTO MHOTO-
yrojbsHuka. [IpaBuiibHbIE MHOTOYTOJIbHUKHU.

OxkpyxHocth U Kpyr. Jyra, xopaa. Cekrop, cerMeHT. lleHTpasibHbIi YroJi, BIMCAHHBIMI
yroJ; BEIMYHMHA BIUCAHHOTO yria. B3auMHOE pacnoJiokeHHe NpsSMOM M OKPYKHOCTH, IBYX
okpyxHocTel. KacarenbHas U cexymas K OKpy>KHOCTH, UX CBOWCTBA. BriMcaHHbIE U ONMCAHHBIE
MHOTOYTOJIbHUKU. OKpPY)KHOCTb, BIIMCAHHAS B TPEYTrOJbHUK, U OKPYKHOCTb, OMMCaHHAsI OKOJIO
TpeyroiabHUKa. BricaHHbIE U ONUCAaHHBIE OKPY>KHOCTH MPAaBUIBHOIO MHOTOYTOJIbHUKA.

I'eomerpuueckue npeodpazoBanus. [lonarue o paBeHcrse ¢uryp. [loHsTHE O IBMXKEHUU:
oceBas M LIEHTpalbHas CUMMETPHHM, MapauieNbHbIi mepeHoc, nmoBopot. Ilonatne o momobum
(buryp 1 roOMOTETHH.

[locTpoeHuss ¢ NOMOIIBIO LUPKYIsE M JUHEHKH. OCHOBHBIE 3aJayd Ha IOCTPOEHUE!
JIeJIEHUE OTpe3Ka MOI0JIaM; IOCTPOEHHUE YIJIa, PaBHOIO JAHHOMY; IOCTPOEHUE TPEYTOJIbHHUKA TI0
TPEM CTOpPOHaM; MOCTPOCHHE MEPIEHAMKYIApa K MNPSMON; MOCTpOEHHE OMCCEKTPHUCHI Yria;
JIEJIEHUE OTPE3Ka Ha 7 PAaBHBIX YacTel.
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Pemenune 3amau Ha BBIYMCIEHHME, JOKA3aTEIbCTBO U IIOCTPOCHHME C HCIIOJIB30BAHHEM
CBOMCTB M3y4YECHHBIX (PUTYD.

Hsmepenue 2eomempuueckux eenuuun. JInuHa orpeska. PaccrosHue OT TOYKM 110
npsAMOM. PaccTosiHue Mexay napajuiesIbHbIMU IIPSIMBbIMHU.

[IepuMeTp MHOTOYrOJIbHUKA.

JliivHa OKPY>KHOCTH, YUCIIO JI; JUIMHA AYTH OKPYKHOCTH.

I'panycHas Mepa yria, COOTBETCTBHUE MEXK]Y BEIWYMHOW LIEHTPAJIBHOTO YIJIA U JJIMHOMN
IYT'H OKPYXHOCTH.

[lonsTe momanu miaockux ¢uryp. PaBHOCOCTaBIEHHBIE W PABHOBEJIUKHE (UTYPBHI.
[Tnomans npsmoyroapHuKa. Inomany napannenorpamMmma, TpeyrojibHuka U Tpaneuuu. [lnomans
MHOTOyrojibHuKa. Ilnomanp kpyra u momanp cexkropa. COOTHOIIEHHE MEXAY IUIOIIAIIMU
oA00HBIX puUryp.

Pemenune 3amay Ha BBIUKCICHHE W JI0KA3aTEIbCTBO C HCIHOJIb30BAHMEM HU3YyYEHHBIX
dhopmy.

Koopounamer. VYpaBHenue npsmon. KoopamHatel cepenuHbl oTpeska. dopmyna
PaccTOSHUS MEXAY IBYMS TOUYKaMU MJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bexmopur. JInuna (Monynb) Bektopa. PaBeHcTBO BekTopoB. KosummHeapHbIe BEKTOPBI.
Koopaunatsl BekTopa. YMHOKEHHE BEKTOpa Ha YMCJIO, CyMMa BEKTOPOB, pa3jioXKeHHe BEKTOpa
0 JIBYM HEKOJUITMHEApHBIM BekTopaMm. CKalsipHOE MPOU3BEeHIE BEKTOPOB.

JIOTHKA U MHOKECTBA

Teopemuko-muoxcecmeennvle noHamus. MHOXKECTBO, DJIEMEHT MHOXXECTBA. 3aJaHUE
MHOXCCTB IECPCUUCIICHUCM JJICMCHTOB, XapaKTCPUCTHYCCKUM CBOMICTBOM. CTaH)IapTHBIe
0003Ha4YeHHsI YUCIOBBIX MHOXecCTB. IlycToe MHOXecTBO M ero o6o3naueHue. [ToagMHOXKECTBO.
OO0benrHeHne 1 nepeceyeHre MHOXKECTB.

NnmrocTpanuss OTHOIIEHUM MEXAY MHOXECTBAMU C TMOMONIBIO AWarpaMm Oidiepa —
Benna.

Inemenmul nocuxku. OnpeneneHue. AKCMOMbl U Teopembl. JlokazatenbcTBo. Jloka-
3aTeNIbCTBO OT MPOTUBHOTO. Teopema, oOpaTHas naHHOu. [Iprmep u KOHTpIpuMED.

[TonsiTHEe O PaBHOCWIBHOCTH, CJIE€OBAaHHUH, YIOTPeOICHNE JIOTHYECKUX CBS30K, eciu mo
MOoM U MOJILKO 8 MOM ClIyyae, JOTUIECKUE CBSI3KU U, UJU.

MATEMATHKA B HCTOPUYECKOM PA3BUTHH

Uctopusa popmupoBaHus NOHATUS YUCIIA: HATypaJlbHbIE YKCIa, APOoOU, HEAOCTATOYHOCTh
palMOHAIBHBIX YHCEN JJIl T€OMETPUUYECKUX M3MEPEHUM, UppaluoHalbHble yncia. CTapuHHbIE
cuctembl 3amucu yucen. Jpo6u B Basuione, Erunte, Pume. OTKpbITHE NECATUUHBIX APOOEH.
Crapunsble cucteMbl Mep. [ecsatuunble npobu u MmeTpuyeckas cucrema wmep. llosBienue
OTpULIATENbHBIX uncen U Hys. JI. Marnuukuil. JI. Diinep.

3apoxaeHue anredpsl B Hesipax apugmeruku. An-Xopesmu. Poxxnenne 6yKBeHHONH CUMBO-
muku. I1. ®epma, @. Buer, P. Jlekapt. VMcropus Bompoca o HaxoxkaeHUU GopMyd KOpHEH
anreOpanvyecknX YpaBHEHUU, HEPa3pelIuMOCTh B paauKaiax YpaBHEHUU CTENeHHu, OoJblein
yetelpex. H. Tapranss, [x. Kapnano, H. X. A6ens, 3. Nanya.

N306peTenne MeTosia KOOpIUHAT, TO3BOJISIONIET0 NMEPEBOAUTh T€OMETPUUECKUE OOBEKTHI
Ha s3bIk anreOpel. P. Jlexapt u II. ®epma. IIpumMepsl pa3inuyHbIX CHUCTEM KOOpAMHAT Ha
IIJIOCKOCTH.

3anaua Jleonapao IIuzanckoro (Pubonauun) o kponukax, yucia duboHayuu. 3agaqya o
IaXMaTHOM JTOCKeE.

Hcroku Teopun BEpOSATHOCTEM: CTpaxoBoe A€o, azapTHbie urpsl. I1. @epma u b. Ilackans.
. bepuymu. A. H. Konmoropos.

Ot 3emnemepus k reomerpud. Iludarop u ero mkona. Panec. Apxumen. Iloctpoenue
MIPaBUIILHBIX MHOTOYTOJILHUKOB. Tpucekuus yria. Ksagparypa kpyra. Y asoenue ky6a. Mcropus
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yrcina J1. 3omoToe ceuenue. «Hawanay EBkmupa. JI. Diinep. H. U. JloGaueBckuii. Mcropus mns-
TOTO MOCTYJIaTa.

5 kjacc - 5 yacoB B HeaeJdI0

I'eomeTpus u uckycctBo. ['eomMeTpruueckre 3aKOHOMEPHOCTH OKPYKAIOIIETO MUPA.

TemaTn4veckoe IJIAaHUPOBAaHUE

Ne HaumeHoBaHue Yacol XapakTepucTHKa OCHOBHBIX BH/I0B y4eOHOMH
n/n pa3aesioB, TeM yueOHO NeATeIbHOCTH

ro

BpeMe

HH

1 IloBTOpEHuUe 5) 3HaTh MOPSAJIOK  BBINIOJHEHUSI JIEHCTBUM, YMETh
HU3y4YEeHHOI0 B MPUMEHATh 3HAHHS TPU PEUICHUU TPUMEPOB. YMETh
HAYAJIbHOM LIKOJIe QHAIM3UPOBATh U  OCMBICIMBATH TEKCT  3aJayu,
[ToBTopenue. I[lopsaok 2 U3BJIEKATh HEOOXOIUMYIO MH(OpPMAIUIO, CTPOUTH
BBITNIOJIHEHUS JIEHCTBUM. JIOTUYECKYIO IIEMOYKY, TMepedopMyIHpoOBaTh YCIOBUE,
[ToBTOpenue. Pemenue 2 U3BJIEKATh HEOOX0IMMYI0 HH(GOPMALIHIO, MOAETUPOBATh
TEKCTOBBIX 3aJ1au. 1 yCIIOBUE C TIOMOIIBIO CX€M, PHCYHKOB, pEaJbHbIX
Bxonnast KoHTpoIbHAs npeameToB. OLeHUBATh Pe3yNbTar.
pabora.

2 HartypaabHble unciia u 15 OnuceiBaTh CBOWMCTBA HATypaJlbHOTO psga. BepHo
LIKAJIBI UCIIOJIb30BaTh B pe4Yd TEPMHHBI yugpa, uucio,
1.0003Ha4yeHue 3 Ha3bIBaTh KJIACChl M pa3pslpl B 3alMCH HATypaJIbHOTO
HaTypaJbHbIX YUCEI. yucna. YuraTh M 3anuChIBaTh HaTypalbHbIE YHCIA,
2.01pe3ok. nmnHa 3 ONpeNeNsaTh  3HAYHOCTh  YHMCJIA, CpaBHUBaTh U
0oTpe3Ka. TpeyroyibHUK. YHOPSAIOYMBATh UX, TPAMMATUYECKN MTPAaBUIBHO YUTATh
3.ITnockocth. [Ipsimas. 2 BCTpEUAIOIIUEC MaTEeMaTHYECKUE BBIPAKEHHUSI.
Jlyu. Pacno3HaBaTh Ha yepTekax, pUCyHKax, B OKPYKaroIleM
4. lIkansl 1 3 MUpE TeOMEeTpUYecKue GUTYphl: TOYKY, OTPE30K,
KOOPAMHATBHI. OpSMYI0, JIy4, JONOJHUTENbHBIE JYy4H, IUIOCKOCTD,
5.MeHpblie uim OOJIbIIIE. 3 MHOTOYTOJIbHUK.

Kontponsnas padora Nel 1 [TpuBOIUTH IPUMEPHI AHAJIOTOB F'€OMETPUUYECKUX (pUryp

B OKpyXawiiem wmupe. M3o00pakaTh TreoOMeTpHUYCCKHE
burypel M WX KOHPUTYpallMM OT PYKHd U C
UCIIO0JIb30BaHUEM YEePTEIKHBIX UHCTPYMEHTOB.
N300pakaTh reoMeTpuueckue (GUrypbl Ha KIETYATOH
Oymare. M3Mmepsarh ¢ TOMOIIb HMHCTPYMEHTOB W
CpaBHHMBaTh JJIMHBI OTpe3koB. CTpPOUTH OTPE3KU
3aJJaHHON JUIMHBI C TIOMOINBIO JIMHEHKU W IMPKYJISL.
Belpaxkath OIHM €IMHUIBI M3MEPEHUS [UIMHBI 4Yepes3
npyrue.  llonmp3oBaThCs  pasNUYHBIMU  IIKATaMH.
Onpenenstb KOOpAUHATY TOYKH Ha Jiyue M OTMeuYaTh
TOUKY Mo e€ KoopauHaTe. BeipakaTb OJHU €IWHUIIBI
U3MEpPEHUs] Macchl 4epe3 JApyrue. BIMonaHATh epedop
BCEX BO3MOXHBIX BApUAHTOB Ui Mepecyéra 0OBEKTOB
WIH KOMOWHAIIUH, BBIICTISTh KOMOHHAIINH,
OTBEUAIOIIUE 33JJaHHBIM YCIIOBUSAM. PemaTh TEKCTOBBIC
3aaun apuPMEeTUYECKUMU crioco0amMu. AHATU3UPOBATh
U OCMBICIIMBAaTh TEKCT 3aJauyd, nepedopMyIrupoBaTh
yCIIOBUE, W3BJIEKaTh HEOOXOauMyI0 HWH(MOpPMAIIHUIO,
MOJIETUPOBATh YCIOBUE C TIOMOIIBIO CXEM, PHUCYHKOB,
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pEANBbHBIX MPEAMETOB; CTPOUTH JIOTUYECKYIO LEIOYKY
pacCyXJICHHI; KPUTHYECKH OLICHUBATh IOJYYEHHBIN
OTBET, OCYILECTBJISATh CAMOKOHTPOJIb, MPOBEPSAS OTBET
Ha COOTBETCTBME YCIOBUIO. 3alUCHIBATh YHUCIA C
nomoIipio puMckux nudp. HccnemoBats mpocreiimme
YUCJIOBBIE 3aKOHOMEPHOCTH, MPOBOJUTH YHCIOBBIE
AKCIEPUMEHTBI

Chnoxenne u
BbIYHTAHHUE
HATYPAJbHBIX YHCEJ
6.Crnoxxenue
HATypaJIbHBIX YUCEI U
€ro CBOMCTBA
7.Berauranme
KonTponsnas pabora Ne2
8.UucnoBrle U
OYKBCHHBIC BBIPAKCHHS
9.bykBeHHasl 3aMUCh
CBOMCTB CJIOKCHUS 1
BBIYUTAHUSA
10.YpaBHenue
KontponsHas padora Ne3

21

[EEN

BrimomHgaTe ClIOKEHHE U BEIYUTAHHC HaTypaJbHBIX
yucelsl. BepHO MCNob30BaTh B peYM TEPMUHBL: CyMMA,
clazaemoe, pA3HOCMb, YMeHbulaemoe, Gbluumaemoe,
yucnogoe svipasicenue, 3HayeHue YUCI08020
8bIPAdICEHUS, YPABHEHUE, KOPEeHb YPABHEHUs, Nepumemp
MHO20Y20bHUKA. Y CTAaHABJIMBATh B3aUMOCBSI3H MEXIY
KOMIIOHCHTAaMH HW PE3YyJIbTaTOM IIPH CIOXCHUN U
BbBIYMTAaHUU, HUCITIOJIB30BATh ux i HaXO0XKIACHUA
HCU3BECTHBIX KOMIIOHCHTOB HCﬁCTBHH C YUCJIIOBBIMU U
OYKBEHHBIMU BBIPAKECHUSAMU. @opMyIHpOBaThH
NEPEMECTUTEIFHOE W COYeTaTeNlbHOE  CBOMCTBA
CJIOKCHUA HaTypaJIbHBIX YHCEI, CBOMCTBA HYJId IpUu
cinoxennn. DopMynHpoBaTh CBOWCTBA BBIYMTAHUS
HaTypaJdbHBIX YHCEII. 3anmuceIBaTh CBOMCTBA CIIOKEHUSI
N BBIYMTAHHA HATypaJIbHBIX YHUCCI C ITOMOUILIO 6YKB,
HpeO6paSOBBIBaTB Ha UX OCHOBC YMCJIOBBIC BBIPAKCHUA
U HCIIOJIB30BaTh UX JUIS PAlMOHAIN3AIMHA MTUCHhMEHHBIX
U YCTHBIX BBIUMCIICHUH. ['paMMaTnyecku BEpHO YNTATh
YHCIIOBBIE W OYKBEHHBIC BBIPAKCHUS, COJEpIKAIINE
NCWCTBUSL CIOKCHUST W  BBIUUTAHUA.  3alUCHIBATh
OYKBEHHBIE  BBIPOKCHHS, COCTABJIATH OYKBEHHBIE
BBIPQXCHUS 110 YCIOBUAM 33/1a4. BBIYHUCIATE YHCIOBOE
3HAYCHHWE OYKBEHHOTO BBIPAKCHUS TIPU 3aJaHHBIX
3HAYCHUSX OyKB. Beraucisate EPUMETPHI
MHOTOYTOJIbHUKOB. CocraBisTh npocreiime
ypaBHEHHS TI0 YCJIOBHSIM 3ajaad. PemaTth mpocreiimme
YpaBHEHHsS Ha  OCHOBE  3aBHCUMOCTEH  MEXIy

KOMITOHEHTaMU apumMeTuyecKux neicTBUiL.
AHanu3upoBaTh M  OCMBICIMBATH TEKCT 3a/ayH,
nepeopmMynupoBaTh yCJIOBHE, U3BJIEKATH

H606X0,Z[I/IMYIO I/IH(bOpMaI_[I/IIO, MOJCIIMPOBATH YCIIOBHUEC C
INOMOIIIBKO CXEM, PHCYHKOB, PCAJIbHBIX IPCAMCETOB;
CTPOUTH JIOTUYECKYHO LCIIOYKY paCCY)KHCHHﬁ;
KPUTHYCCKH OLCHUBATH HOJ'IyLIeHHHﬁ OTBCT,
OCYHICCTBJIATD CAMOKOHTPOJIb, TIPOBEPAsSA OTBET Ha
COOTBETCTBUC YCIIOBUIO. BrinonHaTe nepe60p BCCX
BO3MOJKHBIX BAPHUAHTOB JIsA HepecqéTa 00BEKTOB WJIU
KOM6I/IHaLII/II71, BBIICIIATD KOM6I/IH3.I_II/II/I, OTBCYArOMe
3aJaHHBIM YCJIOBUSAM. HccnegoBathb HpOCTeI\/'IIJ_II/Ie
YUCJIOBBIC 3aKOHOMEPHOCTH, IMPOBOAUTH YHUCIOBBIC
OKCIICPUMCHTBI

YMHoOKEeHUE U TeJIeHue
HATYPAJIbHBIX YHCeJI.
11.YMHOXeHne
HATYypaJbHBIX YHUCEI U

27

BrinoaHaTh YMHOXCHUC U [JCJICHUC HATypaJIbHBIX
quceil, ACJICHHE C OCTaTKOM, BBIYUCIIATH 3HAUYCHUA
CTEIICHEH. BepHo HCIIOJIb30BaThb B pPCEUYU TCPMHUHBI:
np0u3eedeHue, MHOMCUMEILD, yacmroe, aEﬂMMO(?,
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€ro CBOICTBa oenumenv,  CmeneHb, OCHOGAHUe W  NOKA3amenb
12.[lenenue 7 cmeneHu, keaopam W KybO uucia. YCTaHABIMBATh
13.Jlenenue c ocTaTKOM 3 B3alMOCBSI3M MEXJY KOMIIOHEHTAaMH M PE3yIbTaTOM
KonTtponeHas padota Ned 1 IPU YMHOKEHUU U JEJIEHUH, HCIIOJIb30BaTh WX IS
14.Yupoienue ) HaXO0XJECHUS HEU3BECTHBIX KOMIIOHEHTOB JIEUCTBUU C
BBIPAYKEHUI YHCIIOBBIMU u OYKBEHHBIMU BBIPAKECHUSIMH.
15.ITopsimox 3 DopMyJIUpOBaTh MEPEMECTUTEIBHOE, COUYETATEIIBHOE U
BBITIOJTHEHUS ACUCTBUI pacnpenenuTebHoe CBOMCTBA YMHOXEHUA
16.Crenensb yucna. 2 HaTypaJIbHbIX YHWCEN, CBOMCTBA HYJS M €IUHULBI MpU
KBanpat u ky0 uncna YMHOXEHUU M JeiieHHH. DOopMyInpoBaTh CBOMCTBA
KonTtponsHas padota Ne5 1 JICTICHUS] HATypaJbHBIX 4YMCEN. 3amuchiBaTh CBOMCTBA
YMHOXKEHUSI U JIeJIeHMs] HaTypajbHBIX YHCENl C
noMmouiplo OyKB, NpeoOpa3oBbIBaTh Ha WX OCHOBE
YHCIIOBbIE U OYKBEHHbIE BBIPAKEHUSI U UCIIOJIB30BaTh UX
JUIs  pallMOHANW3allMyd  NHCbMEHHbIX U  YCTHBIX
BBIYMCIICHUH, AJIs yIpoIeHUs! OYKBEHHBIX BBIPAKEHUH.
['paMMaTuyeckn BEpHO YUTATh YMCIOBBIE U OYKBEHHBIE
BBIDKEHUS, COJepKalllhue JEHCTBUS  YMHOXKEHHUS,
JeNieHusl U cTerneHd. YuTaTth U 3aUChIBaTh OYKBEHHBIE
BBIPA)KEHUS, COCTaBIIATh OYKBEHHBIE BBIPAKEHHS I10
YCIOBUSAM 33/a4y. BbIYMCIATH YHCIOBOE 3HAYEHUE
OYKBEHHOTO BBIPXEHHUS MpPH 3aJaHHBIX 3HAYEHUAX
OykB. CocCTaBlATh ypaBHEHHUS IO YCJIOBHSM 3ajau.
Pemiate  mpocrteiliume  ypaBHEHUS ~ HAa  OCHOBE
3aBHCHMOCTEN MEXly KOMIIOHEHTaMH apu(pMeTHIecKIX
JNEUCTBUNA. AHAIM3UPOBATH M OCMBICIUBATH TEKCT
3amaud, TepeopMyIUpOBaTh YCIOBUE, H3BIEKaTh
HE0OX0AMMYI0 MH(POPMAIIHIO, MOIETUPOBAThH YCIOBHE C
IIOMOILBKD CXEM, PHUCYHKOB, pPEAJIbHBIX MPEAMETOB;
CTPOUTHh  JIOTUYECKYIO  LEMOYKY  PaCCyXJICHUII;
KPUTHUYECKH OLICHUBATH MOJIy4E€HHBIN OTBET,
OCYHIECTBJISATh CaMOKOHTPOJIb, IpPOBEPsisi OTBET Ha
COOTBETCTBUE YCJIOBHIO. BbIMoNHATE mepebop Bcex
BO3MOXHBIX BapHaHTOB JyI Mepecuéra O0ObEKTOB HIIU
KOMOMHAIMA, BBIACNATh KOMOHMHAIIMM, OTBEYAOILIUE
3aJlaHHBIM  ycioBusiM.  MccnengoBaTe  mpocrteiinne
YUCJIOBBIE 3aKOHOMEPHOCTH, HPOBOJUTH YHCIOBBIC
SKCIIEPUMEHTHI
Inomaam u 00beMbl. 12 | Pacno3HaBaTh Ha 4yepTe)ax, PUCYHKAX, B OKpYKarOUIEM
17.@opmyinbl 2 MUpe TreoMeTpuueckue GuUrypel, umeromme (opmy
18.I1nomans. ®opmyina 2 IPSIMOYT'OJIBHOTO napajuieJenume/a. [IpuBoauTH
IJI0LAAN IPUMEpBI aHAJIOTOB KyOa, IIPSIMOYT OJIBHOTO
MPSIMOYTOJIbHUKA napajujenenunena B okpyxarwouiem mupe. Mzo0paxathb
19.EnnHu1e n3MepeHus 3 IOPSIMOYTOJIBHBIN  NapaJlIeNIeNIANe]] OT PYKH U C
iouaaen HCII0JIb30BAHUEM YEepPTEKHBIX UHCTPYMEHTOB.
20.IIpssmoyronbHbIN 1 N300paxxath ero Ha Kkierdaroil Oymare. BepHo
napajuiesIenumnes UCIMOJb30BAaTh B PEUYM TEPMUHBL: hopmyna, niowaos,
21.06bémb1. OOBEM 3 00véMm, pasHvle Queypul, NPAMOY20IbHbIU
MPSIMOYT OJIBHOTO napanineienuneo, Kyb, epaumu, péopa u 6epuluHbl
napajuiesienunea APAMOY20IbHO20 — napainenenunedda. MoJenupoBaTh
KonTtponsHas pabotaNe6 1 HECJIO)KHBIE  3aBUCUMOCTH C TOMOUIbIO  (OPMYII;
BBINIOJIHSATH BBIYMCIIEHUS 10 dopmynam.
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I'paMMaruyeckn  BEpHO  YUTaTb  HCIOJIb3yEMbIE
bopmybI. Boruncnsate oI n KBaJIpaToB,
IPSIMOYTOJIBHUKOB U TPEYroJIbHUKOB (B MPOCTEHIIMX
cllydasix), MCHOJB3ys (OpMyIbl IUIOIIAIN KBaapaTa U
IPSIMOYTOJIbHUKA. Beipaxkate  oaHM €IMHULIBI
U3MEpEHUsl IUIOIIAaau d4epe3 Jpyrue. Borumcnsath
00bEMBI Ky0a M MPSMOYTOJBHOIO Iapajljiesieunena,
UCTIOJB3ys (hopMynel 00bEMa KyOa M HPSIMOYTOJIBHOTO
napajuienenunena.  Bplpaxarb — OJHHM  €IUHUIIBI
u3MepeHuss oObéma uepe3 napyrue. MoaenupoBarh
U3ydaeMble TeOMETpUYECKHe OOBEKTHI, HCIOIb3Ys
Oymary, IUIaCTUJIMH, HPOBOJIOKY U Jp.BbInonHATh
nepebop BceX BO3MOXKHBIX BapHAaHTOB JJIsl Iepecuéra
O0OBEKTOB WM KOMOHMHAIMN, BBIACIATE KOMOHMHAIIHH,
OTBEYAIOLIMEe  3aJaHHBIM  YCIOBMSM.  Bbrumcnsath
¢dakTopuansl. Mcrnonb30BaTh 3HaAHUS O 3aBUCHUMOCTSIX
MEX1y BEIMUYMHAMU CKOPOCTb, BpEMs, IyTb IpHU
pelIeHUH  TEeKCTOBBIX 3afad. AHaJIU3UpOBaThb W
OCMBICIIMBATh TEKCT 3ajaud, Mepe@opMyIupoBaTh
yCIIOBUE, W3BJIEKaTh HEOOXOaUMYI0 HH(pOpPMAaLHIO,
MOJIETTUPOBATh YCJIOBUE C MOMOIIBIO CXEM, PUCYHKOB,
pEaIbHBIX MPEIMETOB; CTPOUTH JOTHMUYECKYIO IEMOYKY
pacCyXJIeHHIl; KPUTHYECKH OILICHUBATh IOJTYYEHHBIN
OTBET, OCYILECTBJIATh CaMOKOHTPOJIb, IIPOBEPSAS OTBET
Ha COOTBETCTBUE YCIIOBUIO. BBINONHATE NPUKHUAKY U
OLICHKY B XOJI€ BBIYHUCIICHUI

OObIKHOBEHHbIE IPOOH
22.0OKpyXHOCTb U KPYyT
23 . Jlonm.
OOBIKHOBEHHBIE APOOH
24.CpaBHeHue apooeit
25.1TpaBuiibHBIE U
HEeTIpaBWJIbHBIE APOOH
KonTtponsHas padorta Ne7
26.Croxenne u
BBIYUTAHHUE APOOCH C
OJMHAKOBBIMHU
3HaMeHaTeIIMU
27.lenenue npodeit

28. CMmelIaHHbIC YHCIa
29.CroxeHne u
BBIUMTAHUE CMEIIAaHHBIX
YHCENI

KonTtponsHast padota Ne§
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Pacrnio3HaBaTh Ha 4yepTexax, pUCYHKaX, B OKPYKaloIeM
MUpE TeoMeTpudeckue GUrypel, uMeromme (Gopmy
OKPY)KHOCTH, Kpyra. [IpHBOIMTH TpUMEpHl aHAIOTOB
OKPY)KHOCTH, Kpyra B OKpyKatorieMm mupe. Mzo0paxars
OKPY)KHOCTh C HCIIOJIb30BaHUEM IUPKYJS, MIa0oHa.
MonaenupoBaTh H3y4aeMble T€OMETPUYECKHE OOBEKTHI,
UCToJB3yss Oymary, TMpoBOJOKYy U Jp. Bepho
UCIIOJIb30BATh B PEUU TEPMHHBI OKPYICHOCMb, KpYe, UX
paouyc v ouamemp, oyea oKpysCcHocmu. MonenupoBaTh
B rpaduyeckod, mnpeaMeTHOW QOopMe TOHATHA W
CBOWCTBA, CBSI3aHHBIC C TIOHATHEM JI0JIH, OOBIKHOBEHHOH
npobu. BepHO MCHOIB30BaTh B pEYM TEPMHHBI: JIOJIS,
OOBIKHOBEHHAsi JIpOOb, YUCIUTEIb W 3HAMEHATEb
npoOu, TpaBWIbHAas W HENpaBWIbHAs  Jpoowu,
CMCIIAaHHOE YHCJIO. ['paMMaTHYeCKd BEPHO YUTATh
3amucu  ApoOell U BBIPAKEHUH,  COJEpKalIuX
OObIKHOBEHHBbIE JApoOU. BBIMOTHATH CIOXKEHUE W
BbIUMTAaHWE OOBIKHOBEHHBIX JpOOEil C OJMHAKOBBHIMU
3HAMEHATEIsIMHU, MPeoOpa3oBbIBaTh  HEMPABUIBHYIO
IpoOb B CMEIIAHHOE YHCIO M CMEIIAaHHOE YHCIO B
HENpaBUIbHYIO  ApoOb.  Vcmonb3oBaTh  CBOMCTBO
JeNeHUsT CYMMBl Ha YHCIO /s PalMOHATH3AINH
BBIYHCIICHUI. Pemmatp TEKCTOBBIE 3a1a4u
apuMeTHIeCKUMHU Croco6amMu. AHanu3upoBathb
OCMBIC/IMBATh TEKCT 3agaud, nepedopMynupoBaB
yCIIOBUE, W3BJIEKATh HEOOXOMUMYI0 HWHGOPMAIUIO
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MOJEJIMPOBATh YCIOBUE C IOMOILIBI CXEM, PUCYHKOB,
pEANBbHBIX MPEAMETOB; CTPOUTH JIOTUYECKYIO LEMOYKY
pacCyX JICHHI; KPUTHUYECKU OLICHUBATh IOJYYEHHbIN
OTBET, OCYILECTBJISATh CAMOKOHTPOJIb, MPOBEPSS OTBET
Ha COOTBETCTBUE YCJIOBHIO. BBINONHATH MPUKUAKY U
OLICHKY B XOJI€ BBIYHCIICHUI

JecAaTH4HbBIE APOOH. 13 | 3anuchiBaTh M 4YMTaTh  JIECATHUYHBIE  JPOOHU.
CioxeHue u [IpencraBnsaTh  OOBIKHOBEHHBIE  APOOM B BHIE
BbIYMTaHUE JNECATUYHBIX W JIECATHYHBIE B BHJE OOBIKHOBEHHBIX.
AeCATHYHBIX ApPo0ei. Haxomute necatnunble mpuOIMKEHUS OOBIKHOBEHHBIX
30.lecaTnyHas 3aUCh 2 npobeil. CpaBHUBaTh U YHNOPSAAOYUBATH JECSITHUUYHBIE
JPOOHBIX YUCeN npoOu.  BBINONHATE  ClOXKEHHE, BbIUUTAHUE WU
31CpaBHenue 3 OKpYTJIEHHE  JIECATUYHBIX  JIpoOeil.  BwimonHATh
JIECATUIHBIX NPUKUIKY W OLEHKY B  XOJ€  BBIYHCICHUIL.
npobeit Hcnone3oBars JKBUBAJICHTHBIC MIPEACTABICHUS
32.CnoxeHnue u 5) JPOOHBIX YKCEN MPU UX CPABHEHUH, IPU BHIYMCIICHUSX.
BBIUMTAHHE JCCATHIHBIX BepHo wucnonb3oBaTh B peYd TEPMUHBL: JIECATHYHAS
npooei 2 IpoOb, paspsaasl JECATUYHOM JIpOOH, pa3jIoKEHUE
33.I1pubnuxeHHbIe NECSITUYHON NpoOM 1o paspsaaM, NpUOIHKEHHOE
3HAQYEHMS YHCEIL. 3HaUE€HUE YHUCJIa C HEeJOCTaTKoM (C H30BITKOM),
OxpyriieHue yucesn 1 OKpYTJIeHWE  4ucia  J0  33JaHHOTO  paspsja.
KonTpomnbnas pabota Ne9 ['paMmaTHUeCK BEpHO 4YHUTATh 3alUCH BBIPAXKECHUH,
coJiepKaluX JecsTUUHble IpoOu. Pemats TekcToBBIE
3a/1auu apu(PMETHIECKUMU CITIOCo0aMu. AHATU3UPOBATh
U OCMBICIIMBAaTh TEKCT 3ajaud, nepehopMyarupoBaTh
yCIIOBHE, W3BJEKAaTh HEOOXOANUMYIO HH(POPMAIIHIO,
MOJIEIUPOBATh YCJIOBUE C TMOMOLIBIO CXEM, PUCYHKOB,
pealbHBIX MPEIMETOB; CTPOUTH JOTMYECKYIO ILIENOYKY
pacCyXJICHHI; KPUTHYECKU OILICHUBATh IOJYYEHHBIN
OTBET, OCYILECTBJIATh CaMOKOHTPOJIb, IIPOBEPSAsS OTBET
Ha COOTBETCTBHE YCIOBUIO
YMHOKEHUE U JeIeHne 26 | BhIOJIHAT yMHOKEHHE M JEJIEHHE JECATUYHBIX
AeCATHYHBIX Apooeii npoOeil. BBIMONHATH NPUKUIAKY W OLEHKY B XOJe
34.YMHOXEeHUE 3 BBhIYMCIICHUH. [IpencTaBiiarh OOBIKHOBEHHBIC APOOH B
JECATUYHBIX Ipo0eii Ha BUJIE JECATHYHBIX C IOMOILBIO JENEHUS YHCIUTENS
HaTypajibHbIE YUCIIa OOBIKHOBEHHOM  ApoOM  Ha  e€  3HaMeEHaTellb.
35./lenenue necsTUYHBIX 5 Hcnonb3oBath 9KBUBAJICHTHbBIE IpeJCTaBICHUS
npoOell Ha HaTypaJlbHbIE JPOOHBIX YKCEN IPU UX CPABHEHUH, IPH BBIUYUCICHUSIX.
qucia Pemate 3amaun Ha ApoOM (B TOM uucie 3aJadd W3
KonTtponsHas pabora 1 peaabHON MPaKTHKH), UCIIOJIB30BaTh MOHATUS CPETHETO
NelO apuMeTUYecKoro, CpeAHeld CKOPOCTH U Jp. Mpu
36.YMHOXEHNE 5 pemieHny 3anad. [IpuBOAWTH TpUMEpPbl KOHEUHBIX U
JIECATUYHBIX Ipo0ei 0ECKOHEUHBIX MHOJKECTB. AHanu3nupoBaTh U
37.Jlenenue Ha 7 OCMBICIIMBaTh TEKCT 3aJauyd, mepedopMyarupoBaTh
JECATUYHYIO IpO0Ob ycJIOBHME, W3BIIEKaTh HEOO0XoauMyw HHpopmaiuio,
38.Cpennee 4 MOJEIUPOBATh YCIOBUE C NOMOIIBI CXEM, PUCYHKOB,
apugpmeTHyecKoe pEAIbHBIX NPEIMETOB; CTPOUTH JIOTUYECKYIO LIEMOYKY
KonTtponsHas pabora 1 paccyXIeHUH; KPUTHUECKH OICHMBATH IOJyYCHHBIN
Nell OTBET, OCYLIECTBJIATh CAMOKOHTPOJIb, IPOBEPSASI OTBET
Ha COOTBETCTBUE YCIIOBHUIO. BBINONHATH NPUKUAKY U
OIICHKY B XOJIE€ BBIUMCIICHUH.
HNHcTpyMeHTHI LISt 17 | OObscHATh, uTO Takoe rmpoueHT. IlpeacraBuirh
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BbIYMCJICHUH U OPOIEHTHI B JApoOSX © JpoOM B  MPOICHTaX.
U3MepeHui 2 OcymectBiate mouck uHpopmammu (8 CMU),
39. MUKpOKAJIbKYISATOP ) cojepxamieil JaHHble, BBIPAKEHHbIE B IMPOIICHTAX,
40.ITpoueHTsI 1 UHTEPIPETUPOBATh UX. Pemars 3a1auu Ha IIPOLIEHTHI U
KouTtponsHas padora npoOu (B TOM dHMCIE 3a7aud U3 pPeaTbHOW MPAKTUKH,
Nel2 3 UCTIONIB3YSl  TPH  HEOOXOAMMOCTH  KAIBKYIISITOD).
41.Yroxn. [Ipsamoii u [IpoBOOUTE HECIOKHBIE HCCIENOBAHUSA, CBS3AHHBIE CO
pa3BepHYTHIN yroJ. CBOMCTBaMHU APOOHBIX YHCEN, ONMHPAsCh HA YHCIOBHIC
UepTtéxHbli 3 OKCHEPUMEHThl (B TOM YHCJIE C HCIOJIb30BaHUEM
TPEYTrOJIbHUK 2 KaJIbKYJATOPA, KOMIbIOTEPA). BBINOIHATE NPUKUAKY U
42 .Nmepenue yrios OLEHKY B XoJe BbluMCiIeHMHA. Pacno3naBate Ha
43 Kpyrossie 1 YepTekKax, PUCYHKAX, B OKPYKAKIIEM MHpPE pa3HbIC
JiarpamMmbl BUIbl YrioB. [IpuBOIUTH MHpHMEpHl aHAJIOTOB 3THUX
KontponbHas padota reoMeTpuuecknux ¢GuUryp B  OKPYKAIOIMIEM  MHDE.
Nel3 N300paxkaTe yriel OT PyKM U C HCHOJIB30BaHHEM
YepTEXHBIX HMHCTPYMEHTOB. M300paxarh yriael Ha
KjeTyaTtoil Oymare. MojienupoBaTh pa3iHuHbIE BUIbI
yriaoB. BepHo wHcIoNb30BaTh B peud TEPMUHBI: YroJl,
CTOPOHBI yIjla, BEpUIMHA YyIya, OWCCEeKTpHca YrIia;
IPSIMOM  YroJl, OCTpPBIM, TYINOW, Pa3BEPHYTBIA YTJIbI;
YEpTEKHBIA TPEYTrOJbHUK, TpaHcnopTup. M3mepars ¢
MOMOUIbI0O MHCTPYMEHTOB M CPaBHUBATh BEJIUYMHBI
yriaoB. CTpOUTh Yriibl 33JaHHON BETMYMHBI C TIOMOUIBIO
TpaHcnoptupa. M3Biekate nHGOpManu W3 TaOIHUI U
JarpaMM, BBINOJHATh BBIYUCIEHUS 1O TaOIMYHBIM
JTAHHBIM, CpaBHUBATb BEJIMYUHBI, HaXOJUTh
HauOoJIbIIME W HAMMEHBbIIME 3HA4eHUs U Jp.
BeimosnHATe cOop MH(OPMAIMU B HECIIOKHBIX CIIydasx,
OpraHu30BBIBaTh HMHGOPMAIMIO B BHJAC TaOIHI] |
JMarpaMM, B TOM YHUCJI€ C MOMOILBIO KOMIIBIOTEPHBIX
nporpamM.  [IpuBoaMTH  mpUMEpBl  HECIIOMXKHBIX

KJIaccu(UKalMi U3 pa3nuyHbIX 001acTel KU3HU
10 IloBTOpEHUe 11 | Ymers cKiIaaplBaTh, BBIYMTATH, YMHOXaTb, JEIUTh
44 Utorosoe 10 HaTypaJibHble 4Kcia. Pemars TEKCTOBBIE 3a7ayd,
IIOBTOPEHUE Kypca HaXOIUTh 3HAaYeHHUs OYyKBEHHbIX BBIPAKEHUH  Mpu
MaTeMaTuKu 5 Kiacca 3aJJaHHbIX 3HAYCHMs MEepeMEHHbIX. Pemath 3agaun Ha
KonTtponsHas pabora Ne 1 cocTaBjieHUe OYKBEHHBIX BbIpaKeHUH. 3HATh CBOMICTBa
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CJIOXKCHUA, BbIUATAHHUA U  YMHOXCHUA W YMCTb
INPUMCHATb HMX Ha IIPAKTHKE. YMeTh yipoumarb
6YKB6HHLIC BbIPAXXCHHUA C IIOMOIIIBIO CBOMCTB

CJIOKCHUS, BBIYUTAHHUS M YMHOKEHHsS. YMETh pellaTh
IIPOCTEHIINE YPABHEHMsSI HAa OCHOBE 3aBUCUMOCTEH
MEXJIy KOMIIOHEHTaMHU apu(MeTHYeCKUX JeHCTBHIA;
pewmaTh 3a7aud C MOMOIIbI0 ypaBHeHUH. OObBICHATS,
YTO TaKoe MPOLEHT. [IpeacTaBnaTh NPOLEHTHI B JPOOIX
U JpoOu B MpPOLEHTaX. YMEeTh HAaXOAWUTh MPOLEHT OT
LEJIOTr0, ILEJoe IO JAaHHOMY IPOLEHTY, KOJUYECTBO
IIPOLIEHTOB B JIaHHOW BeNWYMHE. Pemarbs TeKCTOBBIE
3aJaud  Ha TPOLEHTHL. 3HaTh (HOPMYINBl IUIOIIAIH
OpSAMOYTOJIbHUKAa U 0o0beMa U IUIOIAJM MOBEPXHOCTH
IPSIMOYTOJIBHOTO Tapajuielenunesa. Y MeTb IPUMEHATh
3HaHUS TIPH  pPEUIeHWH TPHKJIAIAHBIX 3aj4ad. 3HaTh
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IIpaBWIa CJIOXEHUSI U BBIYMTAHUS CMELIAHHBIX YUCEN U
YMEThb NPUMEHATh UX Ha MpaKTUKE. AHAIU3UPOBATh U
OCMBICITBATh TEKCT 33/1a4M, U3BJEKATh HEOOXOIUMYIO
UH(OpMaLHIO, CTPOUTH  JIOTUYECKYIO  IIETIOUKY.
OueHuBaTh pe3yabTaT. 3HATh BUIBI YIJOB. YMETh
CTPOUTH YIJIbl BCEX BUAOB C MOMOIIbIO TPAHCIOPTHUPA.
Pemrats npocreimme reomeTpud4ecKue 3a1aumu.

3HaTh MpaBUJIA CIIOKEHMSI, BBIUMTAHMS, YMHOXKEHHUS U
JeTICHUST AECATHYHBIX APoOei M yMeTh MPUMEHSTh UX
Ha TPAKTHUKE.

Hroro 170

6 xacc - S yacoB B HeeM10

Ne HaumeHoBaHue Kou- XapakTepucTHKa OCHOBHBIX BH/I0B y4eOHOMH

n/n pa3aeioB BO NeATeTbHOCTH

4acoB

1 IloBTOpEHUE Kypca 5) YMeTh CKJIaJpIBaTh, BBIYMTATH, YMHOXAaTb, JCIIUTH
MaTeMaTHKH 5 Kjacca HaTypajibHble 4Mcia. Pemarb TEKCTOBBIE 3aJayu,
Apudmernueckue 1 HaXOJMWTh 3HAaueHUs OYKBEHHBIX BBIPAXKEHUH  IpH
NeUCTBUS C 3a/laHHBIX 3HA4YeHMs] TEepEeMEHHbIX. 3HaTh IpaBuUIIa
HaTypaJIbHBIMHU YHCIaMH. CIIOXEHMs,  BbIUMTAHUS, YMHOXEHHUS M JIEJIEHUSA
Hpobu. 1 JNECSITUUHBIX JIpo0eil M yMeTh MNPUMEHATh HX Ha
Apugpmernueckue IpakTUKe. 3HaThb MpaBWJa CIOXKEHUS W BBIYUTAHUS
JEeUCTBUSA C IPOOSIMHU. CMEIIAHHBIX YHCeI M YMETb IPUMEHATh HUX Ha
Pemenue ypaBHeHUH. 1 MpaKTUKE. YMETh HAXOIUTh MPOLEHT OT LEJOTo, 1EeI0e
IIpouentsl. Pemenne 1 [0 JAHHOMY TIIPOLIEHTY, KOJIMYECTBO IIPOLEHTOB B
TEKCTOBBIX 3aJiau. JTAHHON Benn4MHEe. PemaTh TEKCTOBbIE 3ajadyd Ha
BxonHas KOHTpoJIbHAs 1 IPOLEHThl. AHaIM3UpPOBaThb U OCMBICIUBAaTh TEKCT
paoora. 3aJjaud, U3BJEKaTb HeoO0XoaAuMyrw  HH(opManuo,

CTPOMTB JIOTHYECKYIO LIeNouKy. OLeHUBaTh Pe3yJbTaT.

2 Jeaumocthb ynce 20 | @opMynMpoOBaTh ONIPEACIICHUS IEIUTENs] U KpaTHOTIo,
1./lenuTenu u KpaTHble 3 IPOCTOTO M COCTABHOI'O YMCJIA, CBOMCTBA M NPHU3HAKU
2.1Ipu3HaKy 1eIUMOCTH 3 | genuMocTH. Jloka3plBaTh M ONpPOBEPrarb € MOMOIIBIO
Ha 10, Ha S u Ha 2 KOHTPIPUMEPOB YTBEPKICHUS O JCIUMOCTH 4YHUCE].
3.IIpu3Haku nenuMoCTH 2 KnaccupunupoBars HaTypanbHble uuciaa (YETHbIE U
Ha9uHal HEYETHBIE, 1O OCTaTKaM OT JCJIICHWs Ha 3 W T. IL).
4.IIpocTble COCTaBHbIE 2 HccnenoBaTh MpocTeHlre YMCIOBbIE 3aKOHOMEPHOCTH,
qucia IPOBOJIUTH YUCIIOBBIE SKCIEPUMEHTHI (B TOM 4YHCIE C
5.Paznoxenue Ha 2 UCIOJIb30BAHUEM KaJIbKYJIATOpPA, KOMIbloTepa). BepHo
IIPOCTBIE MHOYKUTENN UCNOJb30BaTh B PEUYM TEPMHHBI: JEIUTEIb, KPAaTHOE,
6.HanbonpInii oOmmii 3 HAuOOIBIINKN OOIIMH NeIUTeab, HAaHMMEHbIIee oOIee
nenurens. BzaumHo KpaTHOE, IPOCTOE€ YHUCIO, COCTABHOE YHCIO, YETHOE
IIPOCTBIE YUCIIA YHUCJIO, HEYETHOE YHCJIO, B3aUMHO IPOCTHIE YHCIA,
7.Haumenslee oOree 4 yuciaa-OJIM3HEelbl, pPAa3JIoKEHHe 4YKciIa Ha IPOCTbIe
KpaTHOE MHOKHUTEIIH. Pemats TEKCTOBBIE 3aja4n
KonTponpHas padota Nel 1 apupMeTHUecCKUMH crioco0amMu. BhINOAHATE mepedop

BCEX BO3MOXKHBIX BApUAHTOB JUIsl MepecuéTa 0ObEKTOB
WU KOMOUWHAIIHIA, BBIJICIIATH KOMOMHAINH,
OTBEYAIONIME  3aJaHHBIM  YCIOBUSM.  BbIuuciiaTh
dakropuansl. Haxonuth oObeIMHEHNE U MEepeceueHue
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KOHKPETHBIX ~ MHOXecTB.  [IpuBOAMTH  mpuUMeEpHI
HECIIOKHBIX KIaccU(UKAUil M3 pa3IUYHBIX 00JacTeit
XKU3HU. WImocTpupoBaTh TEOPETHKO-MHOXKECTBEHHBIE
U JIOTUYECKHE TOHATHUS C MOMOIIBIO JuarpamMm Diiiepa
—BeHHa

Caoxenue u 22 | ®opmynupoBaTh OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
BbIYUTaHUE JAPoDdeii ¢ Ipo0Ou, TMpaBWIa CPaBHEHHS, CIOXKEHUS W BBIYUTAHHS
pa3HbIMU OOBIKHOBEHHBIX IpoOeii. [IpeoOpaszoBiBaTH
3HAMEHATEJIAMH OOBIKHOBEHHBIC JIPOOH, CPaBHUBATH M YIOPSJI0YHBATH
8.OCHOBHBIE CBOWCTBA 2 uX. BrinonusaTe CJIOXKEHHUE u BBIYUTAHHUE
npoou OOBIKHOBEHHBIX  Jp0oOEi W  CMENIAHHBIX  YHUCEIL.
9.Coxparienue apooeit 3 I'pamMmaTuyeckn BepHO YHTaTh 3alMCH HEPABEHCTB,
10. I[IpuBenenue apoodeit 3 coliepXKalux OOBIKHOBEHHBIE JIpOOM, CYMMBI U
K 00I11eMy 3HaMEHAaTEI0 pa3HoOCTH OOBIKHOBEHHBIX ApoOeil. PemaTte TeKCTOBBIE
11.CpaBHeHnue, 6 3a1auM apuMeTnyecKuMu crocodamu. AHaIM3UPOBATh
CJIOKEHHE W BEIYATAHUE U OCMBICIIUBATh TEKCT 3a7add, mepedopMyTupoBaTh
npobeii ¢ pa3HBIMU yCclIOBUE, W3BJEKaTh HEOOXOIUMMYI0 HH(OpMaIHIO,
3HaAMEHATEISIMU 1 MOJIEIMPOBATH YCJIOBHE C TMOMOIIBIO CXEM, PHUCYHKOB,
KonTtponsHas padota Ne2 6 PEATBHBIX TPEIMETOB; CTPOWTH JIOTHYECKYIO ICTIOUKY
12.Cnoxenune u pPacCyXJI€HUM; KPUTHUYECKH OILICHUBATh IOJYYCHHBIN
BBIYMTAHUE CMEIIIaHHBIX 1 OTBET, OCYIIECTBJIATH CAMOKOHTPOJIb, MPOBEPSSI OTBET
qucen Ha COOTBETCTBHEC YCIOBHIO. BBINMONHATE MPUKHIKY WU
KontponsHas padora Ne3 OIICHKY B XOJi¢ BbIYMCIIeHUH. BoInonHATh nepebop Beex
BO3MOXKHBIX BapHaHTOB JUIsl Mepecyéra OOBEKTOB WM
KOMOMHAIMA, BBIACNATh KOMOWHAIMM, OTBEYAoIllne
3aJJaHHBIM YCIIOBHUSIM.
YMHoOKeHUe U J1ejIeHne 31 | ®opMynupoBaTh IpaBUa YMHOXKEHUS W JICICHUS
00BIKHOBEHHBIX Apoleii OOBIKHOBEHHBIX ApoOei. BBIMONHATE yMHOXEHHE H
13.YMHOXeHue apooeit 4 JielieHre OOBIKHOBEHHBIX JPOOCH M CMEIIaHHBIX YHCEIL.
14.Haxosxnenus npobeit 4 HaxomuTh ApoOb OT uyMciaa W YHUCIIO IO €ro JpoOu.
OT YHCIIa ['pamMmmaTHUeCcK BEPHO YMTATh 3alUCH MIPOU3BEACHUN U
15.1Tpumenenus 5 YaCTHBIX OOBIKHOBEHHBIX JpoOei. Pemath TEKCTOBBIC
pacnpenenuTeNbHOro 3amaun  apupMerudyeckumu crocobamu. [IpoBoauTh
CBOMCTBa YMHO>KEHUS HECJIOKHBIE MCCIIEIOBAHUSA, CBSI3aHHBIE CO CBOICTBAMHU
KonTtponbnas pabora No4 1 JIPOOHBIX YKCEI, OITUPAsACh HA YHCIIOBBIE IKCIIEPUMEHTHI
16.B3anmHO 0OpaTHbIE 2 (B TOM uHCI€ C UCHOJIb30BAaHUEM KaJbKYISITOPA,
qucna KoMIiploTepa). MccrnenoBaTh M OMMCHIBATH CBOWCTBA
17. lenenue 5 MUPaMHU], IpH3M, UCHIOJB3YS AKCIEPUMEHT,
KontponsHas padota Ne5 1 HaOII0ICHHE, U3MepeHue, MO/IETTUPOBAHUE.
18.HaxosxieHue uncia 5 Hcnonb30BaTh  KOMIIBIOTEPHOE  MOJCIHUPOBAHHUE H
OT ero apobu SKCIIEPUMEHT JUIsl U3YYEHUS CBOWMCTB ATHX OOBEKTOB.
19.IpoOHBIE BBIpasKEHUS 3 MopenupoBaTe  NUPAMHIbI, TMPU3MBI,  UCHOIB3YA
KonTtponsHast pabotaNe6 1 Oymary, IUIacTHJIMH, MPOBOJOKY U ap. M3roTaBimBaTth
MPOCTPAHCTBEHHBIE ¢burypsl u3 pa3BEPTOK;
pacro3HaBaTh pa3BEPTKU MHPAMUIbI, TNPU3MBI (B
YaCTHOCTH, Ky0a, MPSMOYTOJIBHOTO Tapasuiesienuie/a).
PacriozHaBath Ha yepTekax, pUCyHKaX, B OKPYKAIOIIEeM
MUpE THpaMUIbl, TPU3MBL [IpUBOIUTE TpPUMEPHI
AQHAJIOTOB 3TUX TEOMETPUUYECKUX (PUTYP B OKPYKAIOIIEM
MUpe
OTHoleHus u 18 | BepHo, HCMONB30BaTh B PEUd TEPMUHBL: OTHOIICHUE

MPONOPIHH

qucCcCJl, OTHOIICHUC BCJINMYHMH, B3aMMHO 06paTHBIC
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20.0OTHo1IeHus 5) OTHOILEHHUs, NPOIOPLHs, OCHOBHOE CBOWCTBO BEPHOU
21.Ilponopuun 2 IPONOPLUHY, MPSIMO MPONOPLHUOHAIBHBIE BEIUYUHBI,
22 Ilpsimast u obpatHas 3 0o0paTHO MPOMOPIHMOHANBHBIE BEJIWYHMHBL, MacuTao,
IIPONIOPLIMOHAJIBHBIE JUITMHA OKPY)KHOCTH, IUIOIIAJb Kpyra, map u cdepa, ux
3aBUCUMOCTH LHEHTp, paguyc M jauamerp. Mcnosib30BaTh MOHSTHS
KonTtponsHas padota No 1 OTHOLIEHMS] M TMPONOPLUMM TMpPH PEHICHUH 3aj]ad.
7 [IpuBoauTE mHpHUMEpPHl HCHOJIB30BAHMS OTHOILICHHHA B
23.Macmrab 2 npakTuke. Mcnonp3oBartk MOHATHE MacliTad mpH
24 J11vHa OKPYKHOCTH U 2 pEelIeHUH TMPAKTUYECKUX 3a4ay. BblUMCcHsTh UIMHY
II0LIaAb Kpyra OKPY)KHOCTH M IUIOLIa/b Kpyra, HUCIOJIb3YSl 3HAHUS O
25.1ap 2 NpUOIKEHHBIX 3HAYCHUSAX uuces. Pemats 3amaun Ha
KonTponbnas padora Ne§ 1 IPOLEHTHl U ApOoOU COCTaBIEHUEM MPONOPIMH (B TOM
YHClie 33Ja4l U3 PEeabHOM MPaKTUKH, UCTIONb3Yys NMPHU
HEO0OXOAUMOCTH KAJIBKYIIATOP)
IHonoxuTenbHBIE U 13 | BepHo, ucnonap30BaTh B peUd TEPMUHBI: KOOPAUHATHAS
OTpHIATe/JbHbIEe YHCIa npsimas, KOOpJMHAaTa TOUYKH Ha MIPSIMOH,
26.KoopauHaTs! Ha 3 MOJIOKUTEIIBHOE ~ YHUCIO,  OTPULIATENIBHOE  YHCIIO,
MpsIMOiA 2 MPOTUBOTIOJIOXKHBIE YHCIIA, IEJI0€ YUCII0, MOAYNb YUCIIA.
27.1IpoTHBOIIOJIOKHBIE [IpuBOAUTE IPUMEPHI MCHOJIB30BAHUS B OKPYKAIOIIEM
qucna 2 MUpE TIOJOXHUTEJIbHbIX W OTPULATENbHBIX YHUCEI
28.Moayns uncia 3 (TemmepaTypa, BBIUTPBIII-IPOUTPHII, BBIIIE - HUKE
29.CpaBHeHue yncen 2 ypoBHA Mops u T. 1.). M3o0paxarb Toukamu
30.13meHeHne BenuuH 1 KOOPJAMHATHOU psAMOI MIOJIOKUTEIBHBIE u
KonTtponbHas padotaNe9 OTpHULIATEIIbHBIC palMOHAJIbHbIE qyuca.
XapakTepu3oBaTh MHO3KECTBO L[ENIBIX qucel.
CpaBHUBATH MOJIOKUTEIBHBIE M OTPULIATEIBHBIC YUCIIA.
I'pamMaTHyeckn BEpPHO 4YWTATh 3alUCH BBIPAKECHUH,
COZEp)KaIUX  IOJIOKUTEIBHBIE W OTPULATEIBHBIC
ynucia. MoaenupoBaTs HHIUHAPBI, KOHYCBHI, HCIIONb3Ys
Oymary, IUIaCTHJIMH, MPOBOJIOKY U Ap. M3rotaBiuBaTh
IIPOCTPAHCTBEHHBIE ¢burypsl u3 pa3BEPTOK;
pacrno3HaBaTb ~ pa3BEPTKH  LIAIMHIPA, KOHYCa.
Pacno3naBaTe Ha uepTekax, pUCYHKAX, B OKPYKAIOIEM
MUPE LWIMHIAPBL, KOHYChL. IIpuBOOMTH mHpHUMEpPHI
aHaJIOTOB 3TUX F€OMETPUYECKUX (QUTYP B OKPYKAIOLIEM
mupe. COOTHOCUTH MPOCTPAHCTBEHHBbIE (DUIYpHl C HX
IIPOEKIMSIMH HA IUJIOCKOCTH.
Cioxenue u 11 | ®opmynupoBaTh IpaBWJIa CIOKEHUS W BBIYMTAHUSA
BbIYMTaHUE IIOJIOKUTEIIBHBIX M OTPULATEIbHBIX YUCEN. BBINONHATH
MOJIOKUTEJILHBIX H CIIOKEHHME W  BBIUUTAHUE  IOJIOKUTENIBHBIX U
OTPULATEJbHBIX YHCe] OTpULATENIBHBIX 4Kced. ['paMMaTnyecku BEpHO 4YMTATh
31.CnoxeHnue uncen ¢ 2 3aMucH CyMM U pa3sHOCTEH, coJiepKaliux
MTOMOIIBIO MIOJIOKUTEIBbHBIE U OTpHULIATEIbHbIE uucia. Uutate H
KOOPJIMHATHOW NPSIMON 3alUChIBaTh  OYKBEHHBIE  BBIPAKEHHs, COCTaBIATh
32.Cnoxenue 2 OyKBEHHBbIE  BBID@KEHHUS 10  YCJIOBMSIM  3ajad.
OTPULATENIBHBIX YHCET Boruncnsare YHUCIIOBOE  3HAYEHHUE OyKBEHHOTO
33.CnoxeHue uncen ¢ 3 BBIPQKEHUS  TPU  33JaHHBIX  3HAYeHUsIX  OyKB.
pa3HbIMU 3HAKaMU 3 CocTaBiiaTh ypaBHEHMsI IO YCJIOBMSIM 3anad. Pemarts
34.Berunranue 1 IPOCTEHIINE YpaBHEHUS Ha OCHOBE 3aBHCHMOCTEU

KonTponbsHas pabota
NelO

MEXJy KOMIIOHEHTaMH apu(MeTHUecKux JeHCcTBUH.
Haxomute 1HYy OTpe3ka Ha KOOPAMHATHOW IPAMOMU,
3Hasi KOOPAMHATHI KOHIIOB OTOr0 oTpe3Ka. Pacro3Hasarts
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Ha YepTeKax, pUCYHKax, B OKPYKaIOLIEM MUPE IPU3MBI,
LWIMHIPBI, NHpaMHUAbI, KOHYyChl. Pemarb TeKCTOBBIE
3a1auu apu(METUYECKUMHU CIOCOOaMH.

8 YMHOXKeHUe U JAe/IeHne 12 @opMyIMpOBaTh IPAaBWJIA YMHOXEHHS W JICJICHUS
MOJIOKUTEJIbHBIX U MIOJIOKUTEIbHBIX M OTPULATEIbHBIX YHUCEN. BBINONHATH
OTPHIATEbHBIX YK Ces YMHOKEHUE U JIeJIeHHE  TIOJOKUTEJIbHBIX U
35.YMHOXkeHue 3 OTPULATENIbHBIX Yucell. BBIUUCIIATH YUCIOBOE 3HAaYEHNE
36.Jlenenue 3 IpoOHOro BhIpakeHus. ['paMMaTuyecku BEPHO YUTaTh
37.PanmoHanpHble YUCIia 2 3alMCcU  TPOU3BENEHUNM M  YaCTHBIX, COJAEpIKALIUX
KonTtponbHas padora 1 MI0JIO’KUTEIIbHBIE u OTpULATENIbHbIE qucia.
Nell XapakTepu3oBaTh MHOKECTBO PAlMOHAIBHBIX YHUCEL.
38.CBoiicTBa AelicTBUM € 3 Uutath U 3anuchiBaThb OYKBEHHbBIE  BbIpayKEHUS,
panoHaIbHBIMU COCTaBJIATh OyKBEHHBIE BBIPAKEHHSI IO YCIOBUSIM
quciaMu 3a1a4. BpIUMCHATH 4YKCIOBOE 3HAaYeHHE OYKBEHHOTO

BBIDOKEHUS  IpPU  33JaHHBIX  3HAYEHHUSAX  OYKB.
@opMyaMpoBaTh U 3alUChIBaTh C TMOMOIIBIO OYyKB
CBOWMCTBA JECWCTBUM C palMOHAIBHBIMM YMCIIAMH,
OPUMEHSITh HMX Uil T[peoOpa3oBaHUs  UYHCIOBBIX
BbIpakeHUl. COCTaBJIATh YpPaBHEHHsI 10 YCIOBHUSAM
3aga4 Pemate mnpocrteillime ypaBHEHHS Ha OCHOBE
3aBUCUMOCTEN MEX/1y KOMIIOHEHTaMU apHU(PMETHUECKUX
JNIEUCTBUIL. Pemratn TEKCTOBBIC 3a71aun
apudmernueckumu crnocodamu. Pemarh jgoruueckue
3aJlay¥ C TOMOIIBIO rpadoB

9 Pemienue ypaBHeHuii 13 | BepHo ucnonb30BaTh B pe4d TEPMUHBI: KOIPPUIHEHT,
39.PackpsiTe CKOOOK 2 packpbITHE CKOOOK, MOJAOOHBIE claracMmbie, IPUBEICHHE
40.Koadurment 2 MOJOOHBIX ClIaraeéMbIX, KOPEHb ypaBHEHHUsI, JIMHEHHOE
41.TTomoOHbIE ciaraeMblie 3 ypaBHEHHE. ['paMMaTHyecKM BEpPHO YUTATh 3alUCH
KonTtponbHas 1 ypaBHEHUH. PackpeiBath CKOOKH, yIpouiaTh
pabortaNel2 BBIPAXKEHUS, BBIUUCIATH KOAPOUIUEHT BbIPAKECHHUS.
42.Pelienre ypaBHEHUM 4 Pemate ypaBHEHHS YMHOXXEHHUEM WJIU JIeJICHUEM 00X
Kontponbhas padora Nel3| 1 €ro 4acTedl Ha OJHO M TO K€ HE PaBHOE HYJIIO YHUCIIO

nyréM TMepeHoca claraéMoro M3 OJHOM  dYactu
ypaBHEHHUs B Jpyryro. Pemarb TeKCTOBbIE 3aJayMl C
NOMOUIbI0 ypaBHeHHWH. Pemate TeKCTOBBIE 3a7ayu
apudmernueckuMu crnocobamu. [IpuBOIUTE MpHUMEpPHI
KOHEYHBIX W OECKOHEYHBIX MHOXKecTB. Pemarhb
JIOTUYECKHE 3a/1a4M C MOMOIIBI0 IrpadoB

10 Koopaunatsl Ha 13 | Bepno HCII0JIb30BaTh B peun TEPMUHBI:
ILUIOCKOCTH. NEPIEeHIUKYISPHBIE TMPSMbIE, MapajulelbHbIE MPSMBIE,
43 IlepnieHIUKYISApHBIE 2 KOOpJMHATHAs IJIOCKOCTh, OCh a0CLMCC, OCh OpIMHAT,
IIpsIMBIE cronbyaras nauarpamma, rpaguk. OOBACHATH, Kakue
44 IlapannenpHele 2 IpsIMbIE Ha3bIBAIOT NEPNEHAUKYISAPHBIMU U KAaKHE —
MpsIMbIE napajienbHbIMY,  (OpPMYIHpOBAaTH HX  CBOMCTBa.
45 .KoopaunaTtHas 3 CrpouTh NepneHUKyIApHbIE U apaJuIeIbHbBIE MPSAMBIC
IIJIOCKOCTh C IIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB. CTpOUTH Ha
46.Ctonbuatbie 2 KOOP/JMHATHOM IUIOCKOCTM TOYKM U (urypel 1o
JarpamMMbl 3alaHHBIM KOOpJMHAaTaM; OMNPEAENATh KOOPAWHATHI
47.I'paduxu 3 Touek. YuTaTh TpapuKu MPOCTEHIIMX 3aBUCHUMOCTEHL.
KoHnTtponpHas 1 Pemate  TekcTOBbIE  3ajaud  ApUPMETUUECKUMHU
pabotalNel4 crnoco0amu. AHaIM3UPOBaTh U OCMBICINBATH TEKCT

3aJaud, TnepeopMyIMpOBaTh YCIOBUE, M3BJIEKATh
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HEOOX0IMMYI0 HH(OPMALIUIO, MOAEINPOBATh YCIOBUE C
IIOMOUIBIO CXEM, PHUCYHKOB, pEaJlbHbIX IPEIAMETOB;
CTPOUTb  JIOTMYECKYIO  ILEMOYKY  PaCCYXJEHUU;
KPUTHYECKH OLICHUBATh MOJIyYEHHBIN OTBET,
OCYILIECTBIISAITh CAaMOKOHTPOJIb, IIPOBEPSAsS OTBET Ha
COOTBETCTBHUE.

11

IToBTOpEHUE
48.Utorosoe
MOBTOPEHHUE Kypca 5-6
KJIaCCOB

KontponbHas
pabotaNel5

12
11

[loBTOPUTH NMpU3HAKK JETUMOCTH U UX NPUMEHEHHE K
pemieHuo 3aznad. [loBTOpUTH MOHATHE NPOCTOrO U
COCTaBHOI'O 4YMCJAa, METOJbl PAa3JIOKEHUS Ha IPOCTHIC
MHOKUTEIM, anroputMbl Haxoxzaenus HOJl m HOK.
[loBTOPUTH QITOPUTM CIOXKEHUS, YMHOKEHUS, JEICHUS
OObIKHOBEHHBIX  JpoOeil.  IloBTOopuTh  CBOMCTBa
JEWCTBUA W HUX NPUMEHEHUE K PEIICHUIO 3a/1ad.
[loBTOpUTE MOHATHS «IPOTOPLUM», «OTHOILIEHUS»,
OCHOBHOE CBOMCTBO IpPOIOPLUH, MpaBUiIa CPaBHEHUS,
CIOXEHHS] M BBIYUTAHMUSI PALUOHAIBHBIX  YHCEl,
CBOWCTBA JICHMCTBMI, NMpPaBWIa YMHOKXCHHS W JICICHUS
palMOHANBHBIX  YHCEN, CBOIICTBA yMHOXEHHUS U
neneHus. IlOBTOPUTH OCHOBHBIE MPHEMBI PEHICHUS
yYpaBHEHUH U UX IPUMEHEHHE.

Hroro

170

7 -9 kaaccel - 5 yacoB B Hees1o (3 4 - anredpa, 2 4 - reoMeTpHsi)

Ne HaumeHoBaHue Kou- XapakTepucTHKA OCHOBHbIX BU/I0B y4eOHOM
n/n pa3ieinos BO AeATeJbHOCTH
4yacoB
7 kaacc ajaredpa
1 | IloBTOpEeHMe Kypca 2
MaTeMATHKHU 5-6
KJIACCOB KJjacca
2 | BeipaxkeHus, 22 HaxonuTe 3Ha4eHUs YMCIIOBBIX BBIPAKEHUM, a TAKXKe
TOK/1€CTBA, YPABHEHHSI. BBIPQKEHUII C  INEpPEeMEHHbBIMH IpPH  YKa3aHHBIX
Bripaxkenus 5 3HAYEHUSX MEepeMEeHHbIX. Vcmnonb3oBaTh 3HAKU <, >, <,
IIpeoGpasoBanus 4 >, 4YMTaTh W COCTaBIATh JBOWHBIE HEpPaBEHCTBA.
BBIPAKEHUI BoinonuaTe npocreiinue npeodpa3oBaHus BhIPAKECHUIA:
KonTponsHas pabota Nel 1 MIPUBOJIUTH MOJOOHBIE ClaraeMble, pacCKpbIBaTh CKOOKU
ypaBHeHI/IH C OJTHOM 7 B CYMME€ HUJIM Pa3HOCTHU BBIpa)KCHI/II;'I.
IIepeMEHHOI Pemats ypaBHeHUs BUJa ax = b MpU pa3HbIX 3HAYECHUSAX
CTaTHCTHYECKUE 4 a u b, a TakKke HECIOXKHBIC YpaBHEHHsI, CBOJSLINECS K
XapaKTePHCTHKH HuM. Mcrnonb3oBath anmapaTr ypaBHEHHH IJis pelICHUS
KonTposnbHas paGota Ne2 1 TEeKCTOBBIX  3a/1a4, HMHTEPIPETHPOBATh  pe3yJbTar.
Hcnonb3oBath npocreiimue CTaTUCTUYECKHE
XapaKTepUCTUKH (CpeaHee apu(MeThdeckoe, pasmax,
MoJa, MeIuaHa) Uil aHalM3a psAla  JIAHHBIX B
HECIIOKHBIX
CUTYallHsX.
3 | OyHKIUH 11 | Boruucnare 3HayeHue QYHKIUH, 3aJaHHON (QopMyIoi,
DYHKIMH U UX TPaPUKH 5 COCTaBJIATh Tabnuibl 3HaueHu gyHkuuu. ITo rpaduxy
Jlunelinas QyHKIHs 5 (GYHKIIUM HAXOJUTh 3HaYeHHE (PYHKLUU MO0 U3BECTHOMY

3HaYeHHUI0 apryMeHTa M pelaTrb OOpaTHYIo 3ajaady.
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Crpouth rpaduku mNpsMOH NPOMOPLUUOHAIBHOCTH U
JUHEWHONW (YHKIIMM, ONHUCHIBATH CBOWCTBA 3TUX
¢ynkiuii. [lonumarp, Kak BIMAET 3HAK KOd(pQHUIMEHTA

Kontponsnas padora Ne3 1 k Ha pacrosnoxxeHHe B KOOPAMHATHOW IJIOCKOCTH
rpaduka dyakmuu y=kx, roe k # 0, kak 3aBUCHUT OT
3HaYyeHHd k m b B3amMHOe pacmosiokeHue rpadukoB
nByx ¢yHkuui Buga y = kx + b. HMuTepnperupoBath
rpaduKyd  peaNbHBIX 3aBHCHUMOCTEH, OIHMCHIBAEMBIX
dopmynamu Buma y = kx, rme k #0 m y=kx + b.

CreneHns ¢ 11 BpruncnaTe 3HaueHHs BBIpAKEHUWA BUJa , IIEe a —

HATYPaJIbHbIM IIPOU3BOJILHOE YHCJIO, N — HATypaJIbHOE YUCIIO, YCTHO U

noKazareJiem. INUCBMEHHO, a TaKXKe C T[OMOIIBI0 KaJbKYJISITOpA.

CrerneHpb U €€ CBOMCTBA 5) ®dopMynHpoBaTh, 3aMKUCHIBATH B CUMBOJIMYECKOU (popme

OIHOWIEHEI 5 U OOOCHOBBIBaTh CBOWCTBA CTENEHHM C HATypalbHbIM

Kontpoasnas padora Ned 1 nokazareyneMm. [IpuMeHsATH CBOMCTBAa CTENEHU JUIsS
npeoOpa3oBaHusl BbIpaKEHUH. BBIMOIHATE yMHOXKEHHE
OJIHOYJIEHOB U BO3BEJCHHME OJIHOYJIEHOB B CTEMEHb.
Crpouts rpaduxu ¢ynkuuid. Pemars rpaduuecku
yYpaBHEHUS.

MHoOro4jieHsbl. 17 | 3anuceiBaTh MHOTOWIEH B CTaHAAPTHOM  BUJE,

CymMma 1 pa3HOCTb 3 OTpEeNeNaTh  CTENeHb  MHOro4YJeHa.  BBIMONHATH

MHOTOYJIEHOB CIIOK€HHE M BBIUUTAHHE MHOTOUYIEHOB, YMHOXEHHE

[IpousBenenne 6 OJHOYJIEHAa Ha MHOIOWIEH MW  MHOIOWIeHa Ha

OJIHOWIEHA U MHOIOWIEH. BBINOJIHATH pa3nokeHue MHOTOYJIEHA Ha

MHOTOYJIEHA MHOXHUTEIH, HCMONb3Yysl BBIHECEHHE MHOXHUTEIS 3a

KonTposbnas padora Ne5 1 CKOOKH M c1ioco0 rpynnupoBKu. [IpuMeHaTs neicTBus ¢

I[Tpou3BeeHrEe MHOTO 6 MHOTOWIEHaMH IIPHU PELICHUH Pa3sHOOOpa3HbIX 3a1ady, B

YJIEHOB YaCTHOCTU IPH PELIEHUU TEKCTOBBIX 3a/1a4 C IOMOLIbIO

KonTtponsHas padota Ne6 1 YPaBHCHHH.

Dopmy.Jibl 19 Jloka3bpIBaTh CIPaBEUIMBOCTb (OPMYIT COKPALIEHHOTO

COKPAIIEHHOT0 YMHOXKEHUs, IPUMEHATh UX B IPE0OPa30BaHUAX LIEIbIX

YMHOKeHHSI. BBIPQ)KEHUII B MHOTOWIEHBI, a TAKXXE AJIS Pa3JI0KEHUS

KBagpat cymmsl 1 5 MHOTOWIEHOB ~ Ha  MHOXUTEIH. Hcnonb3oBath

KBaJ[paT pa3HOCTH pasyinyHble MPeoOpa3oBaHUs LENbIX BBIPAKCHUH NpU

Pa3zHocTh KBagpaTOB. 6 pELICHNN YpaBHEHWH, [0Ka3aTelbCTBE TOXKIECTB, B

CymMma 1 pa3HOCTb 3a7a4ax Ha JEIUMOCTb, B BBIYMCICHUU 3HAYCHUU

Ky0OB HEKOTOPBIX BBIPAKEHH C MOMOLIBIO KAJIbKYIATOPA

KonTtponbnas pabora No7 1

[IpeoOpazoBanue MEIBIX 6

BBIPaXECHUHN

KonTponpHast padota Ne§ 1

Cucrembl THHEHHBIX 16 | Onpenenarp, sBIAETCA U IIapa YUCENl PEIICHUEM

YPABHECHHIA. JAHHOTO ypaBHEHUS C AByMs IepeMeHHbIMU. HaxonuTs

JIuHeliHbIEe ypaBHEHUS C 5 nyreM — nepebopa  Lenble  pelIeHUs  JIMHEHHOTro

IBYMsI IEPEMEHHBIMU U ypaBHEHUs C JByMs HepeMeHHbIMH. CTpouTh rpaduk

UX CUCTEMBI ypaBHeHus , rae a # 0 wim b # 0. Pemate rpaduueckum

Pemenue cucreM 10 | cmocoOOM cHUCTEMBbl JIMHEHHBIX YpaBHEHUH € IBYyMs

JUHEWHBIX YpaBHEHUN nepeMeHHbIMH. [IpUMeHATh cnoco0 TMOJCTaHOBKH U

KonTtponsHas padota Ne9 1 Croco0 CIIOKEHUS] NPH PEIIEHUH CUCTEM JIMHEHHBIX

ypaBHeHI/Iﬁ C IBYyMs IICPEMCHHBIMU. Perrate TE€KCTOBEIE
3a/lavi, UCTI0JIb3YS B KAYCCTBC anre6paﬂqec1<0171 MOACIN
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cucreMy ypaBHeHHH. MHTepnpeTupoBaTh pe3yJbTar,
IIOJIY4CHHBIN IIPU PEILICHUU CUCTEMBI.

IToBTOpEeHue 4
[ToBTOpEHUE 3
HroroBas KOHTpOJIbHAA 1

paborta

7 KRJ1acc reoMeTpus

IoBTOpEeHUE Kypca 3
MaTeMaTHKHU 5-6
KJIACCOB
HavanabHble 10 | OOBsACHATH, YTO TaKO€ OTPE30K, Jy4, Yroj, Kakue
reoMeTpuyecKue (GUTYpBl HA3BIBAIOTCS PaBHBIMH, KaK CPAaBHHBAIOTCS WU
cBe/leHus U3MEPSIIOTCSA OTPE3KH W YIJIbl, YTO TakKoe Tpaayc |
[Ipsimas u otpe3ok. JIyd 2 rpaaycHasl Mepa yria, Kakou yroJl Ha3bIBaeTcCs IPSAMBIM,
U YTOJL TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKO€ CepeauHa
CpaBHEHHE OTPE3KOB U 1 OTpe3Ka M OUCCEeKTpUca yriia, Kakue yribl Ha3bIBAIOTCS
YTJIOB. CMEXHBIMH M KaKWe BEPTUKAIHHBIMU; (OPMYIUPOBATH
I/I3MepeHI/Ie OTPE3KOB. 3 1 000CHOBEIBATH YTBECPKIACHUA O CBOMCTBaX CMEXHBIX U
M3MepeHue yrios. BEPTHKAIBHBIX YIJIOB; OOBSICHATH, KaKUE TPSMBIC
TlepreH MKy pHbIC 2 HA3BIBAIOTCS MEPICHINKYISIPHBIME; (HOPMYIUPOBATH H
IpsSMBIE. Penienne 3ajad4. 000CHOBBIBATH YTBCPKIACHUC O CBOMCTBE JABYX IIPSAMBIX,
1 NEPICHIUKYISAPHBIX K TPETheH; HW300pakarb W
KOHTpOHBHaﬂ pa60Ta Nol 1 paCno3HaBaTh YKa3aHHBIC HpOCTefIIHI/IC q)HprBI Ha
yeprexkax; peliaTh 3aladyd, CBS3aHHbIE C ATHUMH
MpoCTeHIUMH GUTYpaMu
TpeyroabHukn 17 | O0bscHATH, Kakas Gurypa Ha3bIBa€TCsl TPEYTOJIbHUKOM,
[TepBriit mpu3HaK 3 YTO TAKOE BEPIUMHBI, CTOPOHBI, YIJIBI U IEPUMETP
paBeHCTBa TPEYrojJbHUKA, Kakod  TPEYrojJbHUK  Ha3bIBaeTCA
TPEYTrOJIbHUKOB PaBHOOEIPEHHBIM M Kakoil PaBHOCTOPOHHHUM, KakKHe
Menuanbl, OUCCEKTPUCHI 3 TPEYrOJbHUKM HAa3bIBAIOTCS PaBHBIMU; H300pakaTh U
Y BBICOTHI TPEYTOJIbHUKA. pacrio3HaBaThb Ha 4epTeXkax TPEYrOJAbHUKH U UX
Bropoii u TpeTuii 4 3JIEMEHTHI; (GOPMYIUPOBATh U JIOKA3bIBATh TEOPEMBI O
NPU3HAKU PABEHCTBA IpU3HAKaX PABEHCTBA TPEYrOJIbHUKOB; OOBACHATH, YTO
TPEyroJ5HHKOB HA3bIBAETCS  MEPHEHAUKYISIPOM, TMPOBEAEHHBIM U3
3aauy Ha IOCTPOEHHUE 3 JAHHOW TOYKHM K JaHHOW TPSAMOW; (OpPMYIHpPOBATh H
Pelenue 3a1au 3 JOKa3bIBaTh TEOpPEMY O MEpPHEHAUKYISIpe K MpsSMOii;
KouTpossHas paGota Ne2 1 OOBSACHATh, KaKUEe OTPE3KH Ha3bIBAIOTCA MEIUaHOM,

OuccexTpucoi u BBICOTOM TPEYroJIbHUKA;
(dopMynupoBaTh U JOKa3bIBaTh TEOPEMBI O CBOMCTBaX
pPaBHOOEIPEHHOTO  TPEyrojbHUKA; pelarh 3aJauu,
CBsI3aHHBIE C IPU3HAKaMHU PAaBEHCTBA TPEYTOJIbLHUKOB U
CBOMCTBaMH paBHOOEIPEHHOTO TPEYTOJIbHUKA;
'bopmynupoBaTh OTIpEICIICHUE OKPYKHOCTH;
OOBSICHATD, YTO TaKOE€ LIEHTP, PAJUYC, XOpAa U TUAMETP
OKpPY)KHOCTH;  pelaTb IpOCTEHIIME 3aJadyd  Ha
nocTtpoeHue (MOCTPOCHHE Yrila, PaBHOIO JaHHOMY,
IIOCTPOCHUE OUCCEKTPUCHI yria, IIOCTPOCHHE
NEPNEHIUKYISAPHBIX MPSAMBIX, MOCTPOEHUE CEPEIUHBI
oTpe3ka) W Ooiyiee CIOXKHBIE 3a/laud, MCIOJB3YIOILINe
yKa3aHHbIE NPOCTEHIINE; CONOCTABIATh IOJIyYEHHBIN
pe3yapTaT €  YCIOBMEM 3aJaud; AaHAJIU3UPOBATh
BO3MOJXKHBIE CIIydau
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4 | IlapanenabHble 13 | ®opmynupoBaTh ONPENEICHUE APAJUIEIBHBIX MPSAMBIX;
npsiMble OOBSCHAT, C TIOMONIBIO PHCYHKA, KaKue YTIJIbI,
[Ipu3naku 4 oOpa3oBaHHBIE TPH TEPECEUYCHHH JBYX MPSMBIX
NapajuIeIbHOCTH IBYX CEKyILEH, Ha3bIBAIOTCA HAKPECT JISKALIUMH, KaKue
MIPSIMBIX. OJHOCTOPOHHUMHM U  KaKHM€  COOTBETCTBEHHBIMU;
AKCHOMBI MMapaAIIIETbHBIX 5 (GOopMyIUpPOBATH U JOKA3bIBATH TEOPEMBI, BBIPAKAIOIIUE
TPSMBIX. MPU3HAKU TAPAUICTFHOCTH JBYX MPAMBIX; OOBSICHSTH,
Pemenue 3a1au 3 YTO TAaKO€ aKCHOMBI F€OMETPUH M KaKHUE aKCHOMBI YK€
KOHTpOJH)Haﬂ pa60Ta Ne3 1 HMCIIOJIB30BAIMCh  PAHEC, q)OpMy.HI/IpOBaTI) AKCUOMY

napauieJIbHbIX TMPSMBIX U BBIBOJUTH CICACTBUS U3 HEE;
(dbopMynupOBaTh M JOKAa3bIBATH TEOPEMBI O CBOMCTBAX
napayieIbHBIX TPSMBIX, OOpaTHBIE TeopeMaM O
MpPU3HAKAX TMapauIeIbHOCTH, CBS3aHHBIX C HaKpecT
JeKAIIUMHU, COOTBETCTBEHHBIMH M OJHOCTOPOHHUMH
yIJlaMU, B CBSI3H C ATUM OOBSICHSTBH, YTO TAKOE yCIOBHE
M 3aKIIOUYCHHE TEOPEMBI, Kakas TeopeMa Ha3bIBaeTCs
0o0paTHOW 1O OTHONIIEHUIO K JIaHHOW TeopeMme;
OOBSACHAThH, B UEM 3aKIIIOYAETCS] METOJ JO0Ka3aTesIbCTBA
OT TPOTHUBHOTO: (OPMYIMPOBATh M  JIOKAa3bIBaTh
TeOpeMbl 00 yrjlax ¢ COOTBETCTBEHHO MapalieIbHbIMU
U TEPICeHIUKYSIPHBIMA ~ CTOPOHAMH;  TPUBOJIUTH
MpUMEphl  UCIOJIB30BaHUSI 3TOTO METOJa; peliaTh
3a/la4M Ha BBIYMCIIEHHE, 10KA3aTeIbCTBO U TIOCTPOEHUE,
CBSI3aHHBIE C NMAPAIJICIIBHBIMU MPSMBIMU

5 | CooTHOIIEHUS MEKTY 18 | ®opmynupoBaTh U JOKA3bIBATH TEOPEMY O CyMME YTJIOB
CTOPOHAMH M YIJIAMH TPEYroJibHUKA W €€ CIEICTBHE O BHEIIHEM YIJIE
TPeYrojbHUKA TPEYroJIbHUKA, MIPOBOJIUTH KJIaCCU(PHUKAIUIO
Cymma yrioB 2 TPEYrOJbHUKOB MO  yriaM;  (QOpMyaupoBath H
TPEYroJbHUKA. JOKa3blBaTh TEOPEMY O COOTHOIICHUSX  MEXIY
COOTHOIIIEHHE MEKIY 3 CTOPOHAMHM M yIjaMH TpEyrojbHHKa (MpsAMoe H
CTOPOHAMH U yTJIaMU oOpaTHOe yTBEp)KJIEHUs) U CIIEJCTBUS U3 HEE, Teopemy
TPEeYroJbHUKA. O HEpaBEHCTBE TPEYroJibHUKA; (OpMyIUpoBaTh H
KonrposneHas paboTa 1 JIOKa3bIBaTh TEOPEMbl O CBOMCTBAX MPSMOYTOJIbHBIX
Ne4 TPEYrOJIbHUKOB (TPSIMOYTOJIBHBIN TPEYTOJIBHUK C YTIOM
[IpsMOyroJbHbIE 4 30°, MIPU3HAKU paBeHCTBA MPSAMOYTOJIbHBIX
TPEYroabHUKH. TPEYrOJbHUKOB); dbopMynupoBaTh ompeaeneHus
TIOCTPOGHNE TPEYTOBHAKA 4 paccTosiHUs OT TOYKH JI0 MPSMOM, PACCTOSHUS MEXITY
110 TPeM YIeMEHTaM napajuieIbHBIMU  TPSMBIMU;  pellaTh  3aJayd  Ha
Pemtenue 3anau 3 BBIYHCIICHUS, JOKa3aTeNbCTBO U TOCTPOCHHUE,
KoHTpobHast paboTa 1 CBSA3aHHBIE C COOTHOILIECHUSMU MEXKAY CTOPOHAMHU H
Ne5 yriaMu  TPEYrOoJbHUKA UM PacCTOSHHEM  MEXKIY

napajuieTbHBIMH  TPSIMBIMH, TPH  HEOOXOJAUMOCTH
IPOBOJUTH IO XOAY pEUIeHUs JONOJIHUTENbHbIE
MOCTPOEHHUSA, COIMOCTABIATh IMOJIYYEHHBIH pe3ylbTaT C
YCIOBHEM  3aJauyd, B 3aJadyaXx Ha [OCTPOCHHE
MCCJIEI0BaTh BO3MOXKHBIE CITy4au.

6 | [loBTopenue. Pemenue 7
3aga4
Pemrenue 3agau 7

8 kuacce anredpa

1 | IMosTopenne kypca 3 |
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MaTeMaTHKH 7 Kjacca

PauuonanbHble 1podu 23 @opMyJIMpOBaTh OCHOBHOE CBOMCTBO pPalMOHAIBHOU
PanmonaneHbIe TpoOu 5 IpoOH M MPHUMEHSATH €ro s MpeoOpa3oBaHus IPOOCH.
WX CBOMCTBA. BbinmonHsATh CcHOKEHHE, BBIYMTAHUE, YMHOXKEHHUE W
CyMmMa 1 pasHOCTb 6 JICIICHUE PAIMOHAIBHBIX JPOOCH, a TakKe BO3BEICHHE
npo6eit. apodu B CTEIICHb. BoimonusaTe  paznuyHbie
KOHTpo JIbHAS pa60Ta 1 Hp€06paSOBaHI/I$I panroHaJIbHBIX Bblpa)KeHHfI,
No 1 JOKa3bIBaTh TOXKJECTBA. 3HATh CBOWCTBA (PYHKIIUU , TJC
[IpousBenenue u 10 k # 0, ymeTh cTpouTH ee TrpadukK.

JacTHOE JApoOeit.

KonTtponsHas pabora 1

Ne 2

KBaapaTHbie KOpHH 19 [IpuBoauTH IIPUMEPBHI paLMOHAIBHBIX U
JleficTBUTENbHBIE YHCTIA. 2 UppallMOHANBHBIX ~ 4YHcesl.  HaxomuTs  3Ha4YeHHS
Apudmeryeckuit 5 apu(pMeTUYeCKUX KBaJPATHBIX KOpHEH, UCHOJIb3Yys MpH
KBA/IPATHBIN KOPEHb. HEOOXOAUMOCTH KalbKyJISITOp. J[0Ka3piBaTh TEOPEMBI O
CgoticTBa apumMeTHIeCKOro 3 KOpHE W3 TIPOM3BEIEHUS U JpoOH, TOXKIECTBO,
KBQJIPATHOIO KOPHSL. NPUMEHATh WX B MNPeoOpa3OBaHUSAX  BBIPAKECHUM.
KOHTpOJ'IBHaSI pa60Ta 1 OcB000XIaTLECS OT HPpPALMOHAJIBHOCTH B 3HAMCHATECIIAX
No 3 npoOeii. BBIHOCHTP MHOXUTENH 3a 3HAK KOpPHA H
TIIpuMeHeHHe CBOHCTBA 7 BHOCHUTh MHOXHTEIb TOa 3HaK. Vcmomp3oBath
aprpMETHIECKOTO KBaJIpaTHbIE KOPHU IS BBIPAKCHUSI TEPEMEHHBIX W3
KBa[PATHOTO KOPHS. reomeTpudecknx u (usndeckux Gopmyn. CTpouTh
KonTpounbHas paGoTa 1 rpa¢puk (YHKIUM U WIIIOCTPUPOBATH Ha Tpaduke ee
No 4 CBOMCTBA.

KBaaparubie 21 Pemarp kBagpaTHble ypaBHeHUs. HaxomuTe moabopom
YPaBHEHUs KOPHU KBAJpPATHOIO YPABHEHUS, HCIOJb3Ysl TEOPEMY
KBagparHoe ypaBHeHre 1 10 Buera. HccrmenoBaTe KBaApaTHBIE YpAaBHEHUS [0
€ro KOpHU. TUCKPUMHHAHTY U Kod(duuuentam. Pemats apoOHBIE
KonTpoinsHas pabora 1 palMOHAIbHBIE YPAaBHEHUS, CBOJSA PELICHHE TaKHX
No 5 YpPaBHEHUM K pELICHUIO JIMHEWHBIX M KBaJpaTHBIX
JIpoGHbIE palOHAIbHEIE 9 ypaBHeHUH. Pemiate TEKCTOBBIE 3a/Jayd, UCIOJIb3YsS B
yPaBHEHHSL. KayecTBe airedpandyeckoil MoJAenu KBaJpaTHbIE H
KontponbHas padoTa 1 JPOOHBIE YPABHEHUS.

Ne 6

HepaBeHncTBa 20 | ®opmynupoBaTh M JIOKa3blBaTh CBOMCTBA YHCIIOBBIX
UucnoBble HEpaBEHCTBA 8 HEPaBEHCTB.

U UX CBOMCTBA. Hcnonp30Barh anmapar HEPAaBEHCTB Ul  OLIEHKH
KonTponsHas pabora 1 MOTPEIIHOCTH U TOYHOCTU MPUOIIKEHUS.

Ne 7 Haxomuth mepeceuenue u oObeIUHEHHE MHOXKECTB, B
Hepasercrsa ¢ oHO#M 10 | YaCTHOCTH YMCIIOBBIX POMEXYTKOB.

TIEPEMEHHOM M UX CUCTEMBL. Pemate nuHeliHble HeEpaBeHCTBA. Pemarbs cucremsl
KonTponsHas pabora 1 JUHEUHBIX HEPaBEHCTB, B TOM YHUCJE TaKUX, KOTOPbIE
No 8 3aluCcaHbl B BUJE IBOMHBIX HEPABEHCTB

CreneHsb ¢ HeJbIM 11 3HaTh OMNpEIEICHHE U CBOMCTBA CTENEHU C IEJIbIM
NnoKa3areJieM. nokaszateneM. [I[pUMeHsTh CBOMCTBA CTENEHU C ILIEJIBIM
JIeMeHTbI CTATHCTHUKH MOKa3aTeJeM TMpPU  BBIIOJHEHUH  BBIUUCIECHUH U
CreneHsb C 1eJIbIM 6 npeoOpa3oBaHuil BbIpakeHHUH. Vcmonp3oBaTh 3amuch
MOKa3aTeJeM. 4yucesl B CTAaHJAPTHOM BHUJAE [UISL BBIPAXKEHUS U
KoHnTtponwsHas paborta 1 COTIOCTaBJICHUS pa3MepOB OOBEKTOB, AITUTEIBHOCTH
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Ne 8

IIPOLIECCOB B OKpYyXkaroieM mupe. [IpuBoauts npumepst

ONEeMEHTBI CTAaTUCTUKU 4 pENpEe3eHTAaTUBHON U HEPENPE3CHTATUBHOW BBIOOPKH.
W3Bnekarp wHGpOpManMi0 #W3 TaONUIl YACTOT W
OpraHu30BBIBATH MH(POPMALMIO B BUAE TAOJUI] 4aCTOT,
CTPOUTHh MHTEPBAIBHBINA psl. Mcnosb30oBaTe HarmsaaHoe
NPECTaBICHUE CTaTUCTUYECKOH HMH(pOpMAIMH B BHJE
CTOJIOUATBIX M KPYIOBBIX JHarpamMM, IIOJUTOHOB,
TUCTOIPaMM

IloBTOpEeHuUe B

[ToBTOpEeHME 4

HroroBas KOHTpOJIbHASA 1

pabota

8 kJ1acc reomerpust

IMoBTOpEHUE Kypca 2
MaTeMaTHKH 7 KJjacca
YeTbIpEéXyroJIbHUKH 14 | OOBACHATH, YTO TaKOE€ JOMaHasi, MHOTOYTOJbHUK, €ro
Msoro 2 BEPILMHBI, CME&XHbBIE CTOPOHBI, IMAarOHaIN, U300paxarhb
YIOJIBHUKH. M pacro3HaBaTh MHOTOYTOJIBHHKH Ha YEpTEeKax;
[Tapannenorpamm u 6 MOKa3bIBaTh  DJIEMEHTHl ~ MHOTOYTOJIbHHUKA,  €ro
Tpamnenus. BHYTPEHHIOIO W BHEUIHIOI 00JacTH; (GOopMyIupoBaTh
IIpsmo 4 oTIpeJieIeHne BBIITYKJIOTO MHOTOYTOJIbHUKA;
YTOJIBHUK, pOMO, n300pakaTh U pacIio3HABaTh BBITYKIJIbIE U HEBBITYKIIbIE
KBaJIpar. MHOTOYTOJIbHUKH, (OPMYJIUpPOBaTh W  JOKa3bIBaTh
Pemrenwe 3aau. 1 VTBEpXKACHUS O  CyMME  YIJIOB  BBIIYKJIOTO
KOHTpOHBHaﬂ pa60Ta Nel 1 MHOTOYI'OJJIbHUKAa W CYMME €TI0 BHCOIHHUX YIJOB,
OOBSICHSTB, KaKue CTOPOHBI (BepIIMHBI)
YeThIPEXYrOJIbHUKA Ha3bIBAIOTCS MPOTHUBOIOJIOKHBIMH;
dbopMynupoBaTh  OmpeleNieHus — HapasuieJorpaMma,
Tpamenuu, pPaBHOOCAPEHHOM W MPAMOYrOJHHOM
Tpanemuu,
npsIMOYroJIbHMKa, pomOa, KBajpara; H300paxarb H
pacro3HaBaTh 3TH YETHIPEXYTONbHUKH; (GOPMYIUPOBAThH
U JOKa3blBaThb yTBEpKJIEHUS 00 UX CBOICTBax U
npu3HaKax; pemaTh  3aJadyd  Ha  BBIYHCICHHE,
JOKA3aTeNbCTBO U MOCTPOCHUE, CBSI3aHHBIE C ATUMH
BUJIAMHU YETHIPEXYTOJIBHUKOB; OOBACHATH, KaKHE JIBE
TOYKH Ha3bIBAIOTCA CHUMMETPUYHBIMH OTHOCUTEIHHO
npsiMoii (TOYKHM), B KaKOM ciydae (urypa Ha3bIBaeTcCs
CUMMETPUYHOM OTHOCHUTEIHHO MPAMOM (TOYKH) U UTO
Takoe OCh (LIEHTP) CUMMETpUU (QUTYpBI; MPUBOAUTH
npuMepsl GUryp, obJafarux O0CeBON(LIEHTPAIBLHOI)
CUMMETpHUEH, a TaK)Ke MPUMEPHI OCEBON U LIEHTPATBLHOM
CUMMETPUHU B OKPY)KaoIIeld HacC 0OCTaHOBKE.
Inomann 14 | OOBsACHATH, KaK MPOU3BOIUTCS W3MEpPEHHE IUIOIIaIeiH
[Tnomanm 2 MHOT'OYT'OJIbHUKOB, KaKue MHOTOYTOJTbHUKU
MHOTOYTOJIbHUKA. Ha3bIBAIOTCS PaBHOBENUKUMHU u KaKue
I Tnomap naparwienorpaMma, 6 PaBHOCOCTaBJIEHHBIMU;
TPEYrOJIBHYKA U TParieI|u. (dopMynupOoBaTE OCHOBHBIE CBOWCTBAa IUIOIIAACH H
Teopema [Iudaropa 3 BBIBOJIUTh C HX TIOMOIIbIO (OpMYJbl  IUIOMIAAeH
Pemrenye 3a1au. 2 OPSIMOYTOJIbHHUKA, TMapajieiorpaMMa, TpPEeyroJIbHHKa,
KonTpossHas paGota Ne2 1 Tpaneuuu; GOpMyIUpOBaTh U JIOKa3bIBaTh TeOpeMy 00

OTHOIIIGHUHM ILIOIIaaei TPCYIrOJIbHUKOB, MMCHOIIUX II0
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paBHOMY yriy; GOpMYIHPOBATh U JI0KA3bIBATH TEOPEMY
[Mudaropa u obpatHyto eif; BeiBoAUTH hopmyny I'epoHa
JUIs  TUIOIIAAM TPEYroJbHMKA; pemarbh 3aJayd Ha
BBIUMCIICHUE H  JIOKa3aTeNbCTBO,  CBS3aHHBIE C
dopmynamu mnomanaeit u reopemoit Iudaropa

IHoxo0ue 19 | OOBACHATH MOHATUE MPONOPLUOHAIBHOCTH OTPE3KOB;
TPEYroJbHUKOB. dbopmynupoBaTh omnpeneIeHus 10 T0OHBIX
Ornpenenenue mog00HBIX 2 TPEYroJIbHUKOB u KodphuUIeHTa noaoous;
TPEYroJIHbHUKOB. dbopMynupoBaTh M JOKa3blBaTh  TEOPEMEI: 00
[Ipu3naku nonodus ) OTHOIICHUH TUIOMIAACH TOJOOHBIX TPEYTOJIBHUKOB, O
TPEYrOJILHUKOB. MpU3HAKAX MMOJ00US TPEYrOJIBHUKOB, O CPEIHEH JIMHUH
KoHnTpoasHas padora Ne3 1 TPEYroJIbHUKA, O IEPECECUCHUN MEIMaH TPEYroJIbHUKA, O
TTpuMeHeHHe TOI06us K 7 MPOMOPIMOHANBHBIX ~ OTpe3Kax B  MPSAMOYTOJBHOM
JI0Ka3aTeNbCTBY TEOPEM TPEYroJIbHUKE; OOBACHSTH, YTO TAKOE METO/I MOI00Us B
U PELIEHUIO 3aj1au. 3a/layaXx Ha TMOCTPOCHHE, W TPUBOJAUTH IMPUMEPHI
COOTHOMICHHUS MEXKIY 3 MPUMEHEHUSI ITOTO0 METOJ]Ia; OOBSACHATH, KaK MOXKHO
CTOPOHAMH H YIJIaMH WCIIOJIb30BaTh CBOMCTBA TOJIOOHBIX TPEYrOJHHUKOB B
IPSAMOYTOJIBHOTO W3MEPHUTENBHBIX Pab0TaXx HAa MECTHOCTH; OOBSICHSTH,
TPEYrOIBHHKA. KaK BBECTH TIOHATHE TOMOOWS IS MPOU3BOIBHBIX
KonTponpHas pabora Ned 1 duryp; opmymupoBath ONpPEACICHUC 1
WUTIOCTPUPOBATh  TOHSATHS CHUHYCa, KOCHUHyca |
TaHTeHCa OCTpPOTO yria MIPSIMOYTOJTBHOTO
TPEYroJIbHUKA, BBIBOJIUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO M 3HAYEHUs CHHYCA,
KOCHHYyca M TaHreHnca misa yrios 30°, 45°, 60°; pemats
3aJaud, CBSI3aHHbIE C TOJO00MEM TpPEYroJbHUKOB, IS
BBIUMCIICHUS 3HAUEHUH TPUTOHOMETPUUYECKUX (PYHKIIMIMA
HCIIOJIb30BATh KOMIIBIOTEPHBIE TPOTrPAMMBI.
OKpyXHOCTH 17 HccnenoBath B3aMMHOE  PACIOJIOKEHUE TPSAMOM U
Kacarenbnas 3 OKPYXHOCTH; (dhopmynupoBaTthb orpezaeneHue
OKPYXHOCTH. KacaTeJIbHOW K OKPYXKHOCTH; (OpMYyIHUpOBaTH H
LleHTpanbHbIE U 4 JI0OKa3blBaTh TEOPEMBI: O CBOWCTBE KacaTEeJIbHOW, O
BIIMCAHHBIE YIIIBL. IpU3HAKe KacaTelbHOM, 00 OTpe3Kax KacaTelIbHBIX,
YeThIpe 3aMeuaTe/ThHbIE TOUKHA 3 OPOBEAEHHBIX M3 OJHOW TOYKU; (GOPMYIUPOBAThH
TPEyrOJbHHKA. MOHATUS LEHTPAJIBHOTO yrja W IrpaayCHOM Mephl Ayrd
Brucanusie u 4 OKPY>KHOCTH; (hOPMYIUPOBATh U JI0Ka3bIBATh TEOPEMBI:
OIIMCAHHBIE OKPY)KHOCTH. O BIIMCAHHOM yIJjiIe, O TIPOU3BCACHUNU OTPC3KOB
Pemrenue 3aau. 2 nepeceKaruxcs Xopa; GopMyIrpoBaTh U JOKa3bIBATh
KonTpounbHas paboTa 1 TEOPEMBI, CBA3aHHBIE C 3aMeEyaTeIbHbIMU TOYKaAMU

No5

TPEYroJibHUKa: 0 OMCCEKTPHCE yIJIa U, KaK CIEICTBUE, O
[IEpPECEYCHUH OuccekTpuc TPEYTOJIbHUKA; 0
CEPEIMHHOM IIEPIEHIUKYIApE K OTpe3Ky H, Kak
CIIEJICTBUE, 0 IIepEeCCYCHU CEPEIUHHBIX
NEPHEHAUKYJIIPOB K CTOpPOHAaM TPEYrOJIbHUKA; O
HEepeceuyeHrt BBICOT TPEYrojbHHUKA; (OPMYIUPOBATH
OIIpeNeIeHUs OKPYKHOCTEH, BIIMCAHHOU B
MHOTOYTOJIbHUK W ONKMCAHHOW OKOJIO MHOT'OYIOJIBHUKA,;
dopmynupoBaTh M JIOKa3plBaTb  TEOPEMBI: 00
OKPY)KHOCTH, BIIMCAaHHOH B  TPEYroJIbHUK; 00
OKPYXKHOCTH, OIIMCAHHOM OKOJIO TPEYrOJbHUKA; O
CBOWCTBE CTOPOH OIMCAHHOIO YETBIPEXYIOJIbHUKA; O
CBOWMCTBE YIVIOB BIIMCAHHOI'O  YETBIPEXYIOJIbHUKA;
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peuiatb 3aJa4d Ha BBIYHUCICHUC, IOOKa3aTCJIbCTBO U
MMOCTPOCHUC, CBA3AHHBIC C OKPYXKHOCTHIO, BIIMCAHHBIMU

U OIMCAHHBIMU TPEYTroJIbHUKAMU u
YEeThIPEXYTOJIbHUKAMY; HCCIIEI0BATh CBOMCTBa
KOHHUrypanuid, CBSI3aHHBIX C OKPYXHOCTBIO, C
IOMOUIBIO0 KOMIIBIOTEPHBIX TPOrpaMM

IMoBTOpenue. Pemenune 2

3aaa4

[loBTOpenue. Pemenue 2

3a/1a4
KJj1acc ajaredpa

IMoBTOpEeHUE Kypca 3

MaTeMaTHKH 8 Kiacca

KBagpaTnunas 22 | Pematb ypaBHEHHS BTOpOH, TpeTbel M YETBEPTOM

dyHKIHS. CTENEHH C TOMOIIBIO PA3JIOKEHHUS] HA MHOXXHUTEIHU B

@DYHKIINU U UX CBOICTBA. 5 BBEJICHUE BCIIOMOTATENIbHBIX IEPEMEHHBIX, B YaCTHOCTH

KBagpatHbIil TpEXUIEH. 4 pemath OWKBajApaTHbIE YypaBHEHMs. Pemiate IpoOHBIE

KontponbHas padota 1 pallMOHAJIbHBIE YpAaBHEHHMS, CBOJAS HMX K IEJIbIM

No 1 YPaBHEHUSIM C TOCIEAYIOIIEW NPOBEPKON KOpPHEM.

KBa)IpaTI/I'-IHaS[ beHKHI/Iﬂ 8 Haxoauts KOpPEHb N-OM CTEIIeHH.

u ee rpaduk

CrenenHas GyHKIHS. 3

Kopens N-oii creneHu.

KonTtponpHas padorta Ne2 1

YpaBHeHusi u 14 Pemate ypaBHEHUsI TpeTbel M YETBEPTOM CTENEHHU C

HepaBeHCTBA C OJIHOM IIOMOILBIO PA3JIOKEHUS Ha MHOXHUTEIM B BBEICHHUE

nepeMeHHOMH BCIIOMOTATEJIbHBIX MEPEMEHHBIX, B YaCTHOCTU pellaTh

YpaBHeHuUE ¢ 0JTHOM 8 OMKBaJpaTHbIC YPAaBHEHUSI.

MIEPEMEHHOM. Pemarb npoGHBIE palioHaNIbHbIE YPaBHEHHMSI, CBOJS MX

Pelienne HEPaBEHCTB € 5 K LEJbIM YpaBHEHHUSM C TMOCIEAYIOUIEH MpOBEPKOi

OJIHOM IIepeMeH KOopHed. Pemate HepaBeHCTBa BTOPOM  CTEIIEHH,

HOIL. UCIIOJIB3YS rpaduueckue Mpe/ICTaBICHUS.

Kontposasnas padora Ne3 1 Hcnonb30BaTh METOJA HMHTEPBAIOB U PEHICHUS
HECJIOKHBIX PaIlMOHAJIbHBIX HEPABEHCTB.

YpaBHeHus u 17 | Crpouts rpaduKu ypaBHEHUH ¢ ABYMs IEPEMEHHBIMU B

HEepaBeHCTBA ¢ IBYMA OPOCTEHIIMX Cily4yasiX, Korja rpadukoM SBISETCS

nepeMeHHbIMHU npsimas, napabouia, runepoona, OKPY>KHOCTb.

VYpaBHeHus U 10 | Ucnonb3oBarh UX A rpadMuecKoro pelieHus: CUCTEM

HEPaBEHCTBA C IBYMS ypaBHEHUH ¢ JByMs NepeMeHHbIMU. Pemars criocobom

TIePEeMEHHBIMU MOJICTAHOBKM CHUCTEMBI JBYX VypaBHEHUU C JIByMs

HepaBencrsa ¢ nymst 6 MEPEeMEHHBIMH, B KOTOPBIX OJIHO YpaBHEHHE MEPBOM

NepEMEHHBIMHU U UX CTETEHH, a IPYroe — BTOPOU CTENEHMU.

CHUCTEMBI. PemuTte TEKCTOBBIE 3amauM, MCIOJB3YS B KadeCcTBE

KonTtponsHas pabora Ned 1 anreOpanyeckoil MOJIENU CHCTEMY ypaBHEHUH BTOPOil
CTEMEHM ¢  JABYMs  II€PEMEHHBIMHM;  peuliarhb
COCTAaBJICHHYIO CUCTEMY, UHTEPIIPETUPOBATh PE3YJIBTAT.

IIporpeccun. 15 | [IpuMeHsATh MHJEKCHBIE 0003HAUYEHUS /1T YICHOB

Apudpmernueckas 7 nocnenosarenabHocTed. IIpuBoauThs mMpuMeEphl 3a1aHus

Iporpeccust nocienoBarelbHOCTe  GOpPMYNION n-ro 4ieHa U

KonTtponsHas pabora Ne5 1 peKyppeHTHON ¢opmynoil. BeBoguts ¢dopmyny n-ro

I'eomeTpuuecKas 6 YJieHa apu(pMeTHIECKOi MPOrpeccur U reOMeTpUYECKO
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Iporpeccust

KonTtponsHas padota Ne6

NpPOTPECCUU,  CYMMBI  MEPBBIX N YJICHOB
1 apudMeTHUecKOl ¥ TeOMETPUYECKOH MPOTPECCHIA,
pemaTh 3aJa4d € MCIOJIb30BAaHUEM JTHX (POPMYIL
Jloka3biBaTh XapaKTepPUCTUUECKOE CBOMCTBO

apu(METHUECKOM W TeOMETPUYECKOM IPOrpPEecCHid.
PemaTh 3aaun Ha CIIOKHBIE IPOLEHTHI, UCHIOJB3YSI IPU
HE0OX0IMMOCTHU KaJIbKYJISATOP.

DJIeMeHTbI
KOMOMHATOPUKH U
TeOpHUHU BepPOATHOCTE

13 | BemonssaTe nepebop BceX BO3MOKHBIX BAPHAHTOB IS
nepecuera O0O0BEKTOB W KoMOuHanui. [IpuMeHSTH
NpaBUJIO KOMOMHATOPHOTO YMHOXXEHUs. PacmosnaBath

DNIeMEHTHI
KOMOMHATOPHUKU.

Hauannureie cBeneHns us
TEOPUH BEPOATHOCTEN

KonTponsnas pabora Ne/

9 33/la4d  HA  BBIYMCIICHME  4YHMCJIA  IEPECTaHOBOK,
pa3MeleHui, COYETaHUU u IIPUMEHSTh
3 COOTBETCTBYyIOIIME (QopMynbl. Bbluncnare yacTtoTy
ciaydailHoro  coObiTus.  OLeHuBaTh  BEPOSATHOCTH
1 CIy4allHOrO  COOBITMSI €  TIOMOIIBIO  YacTOTHI,
YCTaHOBJICHHOM OTIBITHBIM IyTEM. Haxonuth

BEPOSITHOCTh ~ CIy4aHOro  COOBITHS HAa  OCHOBE
KJIACCUUYECKOT'0 ompezeneHus: BeposTHocTU. [IpuBoauts
PUMEPBI JOCTOBEPHBIX U HEBO3MOKHBIX COOBITHI.

HTorosoe noBropeHue.

18

IToBTOpEeHME

17

Hrtorosas KOHTpoJIbHASA
paborta

9 kJy1acc reomeTpust

IloBTOpEHUE Kypca 2

MaTeMaTHKH 8 Kjacca

BekTopbl 8 @opMynHpoBaTh ONpPENEICHUS M WIUIFOCTPUPOBATH
[Tonstue BexToOpA. 2 MOHSATHS BEKTOPA, €T0 JJIUHBI, KOJUTMHEAPHBIX U PaBHBIX
CrnoeHue ¥ BEIYATAaHNE 3 BEKTOPOB, MOTHBHUPOBATh BBEJACHUE TMOHATHA U
BEKTOPOB. JIEUCTBUH, CBSI3aHHBIX c BEKTOpaMHU,
VMHOX€EHHE BEKTOpA Ha 3 COOTBETCTBYIOIIMMHU TIpUMepaMu, oOTHocsuumucs K
ypucino. [Ipumenenne (GU3MYECKUM  BEKTOPHBIM  BEJIMYMHAM; IPUMEHSTH
BEKTOPOB K PELIEHHIO BEKTOpBl M JCWCTBUSA HAJ HUMH TP PEUICHUU
3amad. reOMETPHUYCCKHX 3a/1a4.

MeToa KOOpPAMHAT 10 | OObsCHATH u WJUTFOCTPUPOBATH TOHATHUS
Koopaunatsl BekTOpa. 2 OPsIMOYTOJIBHOMW  CHCTEMbI ~ KOOPJIWHAT, KOOPAHMHAT
[Ipocreitmme 3anauu B 2 TOYKA H  KOOpAMHAT  BEKTOpa; BBIBOAUTE U
KOOpAWHATaX. UCIIOJIb30BaTh  MPU  pElIeHUH  3a7ad  QopMyJIbl
VpaBHEHHS OKPYKHOCTH 3 KOOPJMHAT CEpPeAMHBl OTpPEe3Ka, JUIMHBI BEKTOpa,
U IIPSIMOIA. paccTosiHUsA ~MEXAY JBYMs TOUYKAMH, YpPaBHECHHUS
Peienue 3amau. 2 OKPYXXHOCTH H TIPSIMOiL.

KonTponsHast pabora Nel 1

CooTHOIIEHUS MEKIY
CTOPOHAMH M YIJIAMH
TPeyroJbLHIKA.
CkaasipHoe
NnpousBeieHNe
BEKTOPOB

11 QopMynHpoBaTh W HWILIIOCTPUPOBATh  ONpPEAEICHUs
CHUHYyCa, KOCUHYCa, TAHF€HCAa M KOTaHTreHca yrioB oT 0
10 180°; BBIBOAUTH OCHOBHOE TPHUTOHOMETPUUYECKOE
TOXKJIECTBO M (OPMYJIBI IPUBEACHUS; GOPMYTUPOBATH U
JI0OKa3blBaTh ~ TEOPEMBl CHHYCOB M  KOCHUHYCOB,
NPUMEHATh WX TNPU  PEUIEHUHU  TPEYroJIbHUKOB;

Cunyc, KocuHyc U
TaHIeHC yIJIa.

COOTHOIIICHUS] MEK]TY

3 O6TJSICH$ITB, KaK HUCIOJIB3YHOTCAd TPUTOHOMCETPHUYCCKUC
(I)OpMy.IIBI B U3MCPUTCIIbHBIX pa60Tax Ha MCCTHOCTH,
4 (I)OpMy.III/IpOBaTL ONpCACIICHUA YIJla MCXKIY BCKTOpaMU
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CTOPOHAMH U yIJIaMu U CKaSIPHOTO TIPOU3BENCHHS] BEKTOPOB; BBIBOJUTH
TPEYroJbHUKA bopmymy CKaJIIPHOTO IIPOU3BEICHUS qyepes
CkansipHoe 2 KOOpUHAThI BEKTOPOB; ¢dbopmynupoBatb u
IIPOU3BEAECHNE BEKTOPOB. 000CHOBBIBAaTh YTBEPKJIECHHE O CBOWCTBAX CKAJISPHOTO
Pemenue 3anau. 1 IIPOU3BENICHUS; HCII0JIb30BATh CKaJIIpHOE
KonTponsHas pabora No2 1 MPpOM3BCACHNUEC BEKTOPOB IIpU PCIICHUM 3a7a4.
JJIMHA OKPY/KHOCTH U 12 | ®opmynupoBaTh OIpeneIeHue IIPaBUIIBHOTO
IUIOINA/Ib Kpyra. MHOTOYTOJIbHUKA;  (OpPMYIMpOBaTh M  JOKa3bIBaTh
[IpaBunbHbIE 4 TEOpeMbl 00  OKPYKHOCTSIX, ONHCAaHHOW  OKOJIO
MHOTOYTOJIbHUKH. NPaBUIHLHOTO MHOTOYTOJbHHKA W BIUCAHHOW B HETO;
JlnMHa OKPYKHOCTH H 4 BBIBOJUTH M HCIIOJIE30BaTh (POPMYJIIBI JJISI BHIYHCICHUS
IUIOIAb KPyra. IUIONIA/IM MTPaBUWJIBHOTO MHOTOYTOJIbHUKA, €70 CTOPOHBI
Pemenue 3amay. 3 U pajdyca BIMCAHHOW OKPY)KHOCTH; peIIaTh 3a/7a4id Ha
KonTponbHas paboTa 1 MOCTPOEHUE MIPABHITBLHBIX MHOTOYTOJIbHUKOB;
Ne3 OOBSICHATH TOHATHUS JJIUHBI OKPYXHOCTH W IIJIOIIAJH
KpYra; BBIBOJAWUTH (OPMYIBI ISl BBIYUCICHUS JITHHBI
OKPY)KHOCTH ¥ JUIMHBI [JyI'W, IUIOMIAgN Kpyra |
IUIOIAM  KPYrOBOTO  CEKTOpa; TPUMEHSTH  OTH
(bopMyIIBl IPU pELISHUH 3a/1a4.
J{Bu:KeHUe 8 OOBACHATh, UYTO Takoe OTOOpaKeHHE IUIOCKOCTH Ha
TTousgarre nBMKEHUS. 3 ce0s ¥ B KaKOM CJlyda€ OHO Ha3bIBACTCS JABHUKCHUEM
[MapannenbHbIiA IEpeHoC 3 IUIOCKOCTH; OOBSICHSTH, YTO TaKO€ OCEBasi CUMMETpHSI,
Y TIOBOPOT. LEHTpajJbHasi CUMMETpUs, MapajljIeNIbHbIi MepeHoC U
Pemenwue 3amau 1 MOBOPOT; OOOCHOBBIBaTh, UYTO OTH OTOOpaKeHUs
KonTponbHas paboTa 1 IUIOCKOCTH Ha ce0sl SBISAIOTCA BUKEHUSIMH; OOBSICHSTD,
Ned KaKOBa CBSI3b MEXIYy IBUKEHUSMU U HAJOKEHUSMU;
WUTIOCTPUPOBATh OCHOBHBIE BH[IbI JBW)KCHUN, B TOM
YHCJIe C TOMOIIbIO KOMITBIOTEPHBIX MPOTPaMM.
HavanabHble cBeieHUs1 8 OOBACHATH, 4YTO Tako€ MHOTOTPAHHHUK, €ro TpaHH,
cTepeoMeTpHUH. pEéOpa, BepIIMHBI, AMAroHajld, KaKOH MHOTOIpaHHMK
MHororpaHHiKu 4 Ha3bIBAETCS BBIMYKJIBIM, YTO TAKOE N-yroJibHas MpU3Ma,
Tena 1 MOBEPXHOCTH 4 e€ ocHOBaHHUs, OOKOBBIC TpaHU U OOKOBBIEC pEOpa, Kakas

BpallCHUA.

NpU3Ma Ha3bIBACTCS MPSMOW W Kakas HAKIOHHOW, 4TO
TaKOE€ BBICOTA TPU3MBI, KaKas IIpU3Ma Ha3bIBACTCS
napajielienuIe ;oM W KakoW  mapajuiesIenuIe]]
Ha3bIBACTCSl  MPSAMOYIOJbHBIM;  (opMyiampoBaTh U
00OCHOBBIBATh YTBEPXKJICHUS O CBOWCTBE JMAroHalci
napajielienuinenqa M O KBajgpaTe  JIMaroHalu
NPSIMOYTOJIBHOTO TapaUIeIIeIuIea; OOBACHATh, YTO
Takoe 00bEM MHOTOTPAaHHHMKA, BBIBOJHUTH (C TIOMOIIBIO
MIPUHITUTIA Kasanbepwn) bopmymy 00bEMa
MPSIMOYTOJIBHOTO TMapaieNienumnesa; 00bsICHATh, KaKou
MHOTOTPaHHUK Ha3bIBaeTCsl MHPAMUAONH, UYTO TaKoe
OCHOBaHHUE, BEpIINHA, OOKOBBIE TpaHU, OOKOBBIE pEOpa
U BBICOTA TUPAMHJIBI, Kakas MHUpaMHaa Ha3bIBAeTCs
NpaBWIBHOM, YTO Takoe amodemMa MPaBHIBLHOU
MUPAMUJIBI, TPUBOAUTE (hopMyly 00BEMa MHUPaMUIBL;
OOBSCHATh, KaKO€ TEJO Ha3bIBaeTCS MHIUHAPOM, UYTO
Tako€ €ro OCh, BBICOTA, OCHOBaHUs, pajuyc, OOKOBas
MOBEPXHOCTh, OOpasyrolue, pa3BépTka OOKOBOM
MOBEPXHOCTH, KAKUMU (HOPMYIaMU BBIPAKAIOTCA 00BbEM
W IUomanah OOKOBOW  TMOBEPXHOCTH  IIWJIMHIPA;
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OOBSICHATD, KAKOE TEJIO Ha3bIBACTCS KOHYCOM, YTO TaKOE
€ro OCh, BBICOTA, OCHOBAaHHE, OOKOBas MOBEPXHOCTb,
oOpasyrommue, pa3BépTka OOKOBOW  TOBEPXHOCTH,
KakuMu (opMmynamMu BbIpaXaroTcs 00BEM KOHyca H
wiomaab OOKOBOM TOBEPXHOCTH; OOBSICHATH, Kakas
MIOBEPXHOCTh Ha3bIBaeTcsd Cgepoil M KaKoe Telo
Ha3bIBACTCSl IIAPOM, YTO TAKOE PAAUYC U THUAMETP
chepel (mapa), KakuMH (OPMYJIaMHU BBIPAXKAIOTCS
00béM mrapa W TwIomane cdepsr; U300paxarb U
pacro3HaBaTh Ha PUCYHKaxX MPHU3MY, Mapajuieienune],
nUpamMuay, HWIAHAP, KOHYC, map.

00 akcuomax
cTepeoMeTpun

00 akcuoMax
CTEPEOMETPUH

HTorosoe noBropeHue
KYpca reoMeTpum

Pemenne 3amau

34




Jluteparypa
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2. Anrebpa. Paboune nporpammer. [Ipenmernast muaust yaeonukos 0. H. MakaperueBa u
apyrux. 7 - 9 kmaccel: yueb. mocoOue s obmieoOpasoBarenbHbIX opranmzammid / H. T
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Bunenkun. B. . XKoxos, A. C. YUecnokos, C. W. [lIBapudypa. - M.: Mpuemo3swuna, 2019.

6. AunreOpa-7:yueonuk/aBrop: FO.H. Makaperues, H.I'. Mwunmok, K.H. Hemxkos, C.Bb.
CyBopoga, [Ipocsemenue, 2019.

7. Anrebpa-8:yueonuk/aBrop: FO.H. MaxkapeueB, H.I'. Munmiok, K.H. Hemxosn, C.b.
CyBopoga, [Ipoceemenue, 2019.

8. Aure6Opa-9:yueonuk/aprop: FO.H. Makaperues, H.I'. Munmok, K.H. Hemxos, C.Bb.
CyBopoga, [Ipoceemenue, 2019.

9. T'eometpust, 7-9: Yueb. mnsa obOmeoOpazorat. yupexaenuid / JI. C. Aranacsn, B. ©.
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Cnucok o0pa3oBaTe/ibHBIX IVIATGOPM /ISl OCYHIECTBJIEHUS JUCTAHIIMOHHOIO O0yUYeHHUs :

https://www.yaklass.ru-«SIkmacc»—o0pa3zoBareabHbIi HHTEPHET-PECYPC
https://education.yandex.ru-«Iumexc-yaeOHuK»
https://resh.edu.ru-«Poccuiickas 31eKTpOHHAsK IKOJIa
https://www.mos.ru/ - «MocKoBCKast 3JCKTPOHHAS IIKOJIa»
https://ege.sdamgia.ru/

aogrwNE
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JIMYHOCTHBIE , METANIPEAMETHbIC U P YY1

I/I3yqu1/Ie MAaTEeMAaTHUKH B OCHOBHOM IIIKOJIE Ja€T BO3MOXKHOCTB O6yanOIHHMC$I JOCTHUYb
CIIEYIOIINX PE3YIbTaTOB Pa3BUTHSL:

B au4yHOCTHOM HampaBJ/IeHUU:

® YMCHUC SACHO, TOYHO, 'paMOTHO H3JIaraTb CBOW MBLICJIN B yCTHOfI U IIUCHLMEHHOU pcyu,
TMMOHMUMATh CMBICIT TTOCTABJICHHOMN 3aaa4u, BbBICTPAMBATh apryMmEeHTAllMIO, IPUBOANUTL IMIPUMCEPLI U
KOHTPIIPUMEDHI;

® KPUTUYHOCTHh MBIIUJICHUA, YMCHHUE PacClliO3HAaBaTh JIOTHYCCKU HEKOPPCKTHBIC BBICKA3bI-
BaHMS, OTINYATh TUMIOTE3Y OT (paKTa;

e [Ipe/ICTaBJICHHE O MaTeMaTHYeCKOW Hayke Kak cdepe 4yeloBeuecKOl IesTeIbHOCTH, 00
oTalax €€ pa3sBuTUA, 0 €€ SHAYUMMOCTH JIS pa3BUTUA HUBUJIIN3alIUHN;

® KpEaTUBHOCTb MBIIIJICHUS, WHUIMATHBA, HAXOIYUBOCTb, AKTUBHOCTh IPHU PpPELICHUH
MaTeMaTHYeCKUX 3aa4;

® yMEHHE KOHTPOJUPOBATh MpOIleCC U pe3yiabTaT yueOHOM MaTeMaTH4eCcKOW AesiTeNbHO-
CTH;

® CIIOCOOHOCTh K SMOIMOHAIBHOMY BOCIPHUATHIO MaTeMaTH4ecKUX OOBEKTOB, 3ajad,
pELIECHHH, pACCYKICHUM.

B MeTanpeaMeTHOM HanpaBJIeHUM:

e [[EPBOHAYAIIbHBIE TPEJCTABICHUSA 00 UIIESX U O METOJIaX MaTeMaTHKU KaK yHUBEpCalb-
HOM S$I3bIKE HAYKU M TEXHUKH, CPEJCTBE MOJICIUPOBAHUS SIBICHUN U MPOIIECCOB;

® yMEHHME BHUJIETh MAaTEMaTHYECKYIO 33[]auy B KOHTEKCTE MPOOJIEMHOI CUTyalluu B JAPYTUX
JTUCHUIUIMHAX, B OKPY)KAIOIIEH KU3HU;

® yMEHHE HAXOJUTh B Pa3IMYHBIX UCTOYHHKAX UH(OPMAIIHIO, HEOOXOIUMYIO JJISl PEeIICHUS
MaTeMaTHYeCKUX MpoOseM, MPEACTaBIATh €€ B IMOHATHOW (opMe, MPUHUMATh pEIICHHE B
YCIOBUSX HETOJIHON U U30BITOYHON, TOYHON U BEPOSATHOCTHON HH(pOpMAIUY;

® yMEHHME MOHUMATh U HCIIOJIb30BaTh MaTeMaTUYECKHE CPEICTBA HATVIAIHOCTH (rpaduKwy,
JMarpamMmbl, TaOIUIbI, CXEMBI U Jp.) IS MIUTFOCTPAIlUU, MHTEPIPETALIMU, apTyMEHTAIIH;

® yMEHHE BBIIBUTaTh TUNOTE3bI MPU PEIICHUN YYeOHBIX 3aja4, IOHUMATh HE0OX0IMMOCTh
WX MPOBEPKH;

® yMEHHE TPUMEHSATh UHAYKTHUBHBIE WM JIEAYKTUBHBIE CHOCOOBI pacCyXIeHUH, BUICThH
pa3IMyHbIE CTPATETUU PELICHUS 3a]a4;

® [IOHMMAHHE CYIIIHOCTU aJTOPUTMUYECKUX NMPEANUCAHUN U YMEHUE JIEHCTBOBATh B COOT-
BETCTBUU C MPEJIOKEHHBIM alITOPUTMOM;

® YMEHHE CAMOCTOSTEIHHO CTABUTH LI€TTH, BBIOUPATh U CO3/1aBaTh aqTOPUTMBI JIJISl PEIICHHS
y4eOHBIX MaTeMaTHYECKUX IPOOIIeM;

® yMEHUE IJIAHUPOBATh U OCYHIECTBIIATh JI€ATEIbHOCTh, HAPABICHHYIO HA PEIICHUE 3a/1a4
HCCIEA0BATENbCKOTO XapaKTepa.

B npeamMeTHOM HanmpaBJ/IeHUM:

e OBJIa/IcHME 0a30BBIM TOHATUWHBIM amMapaToM MO OCHOBHBIM pa3jieliaM CoJepKaHus,
MIpe/ICTaBJICHHEe 00 OCHOBHBIX M3YYaeMbIX MOHATUSAX (YHCIIO, TeoMeTprueckas (urypa, ypaBHe-
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HUe, (QYHKUIUS, BEPOATHOCTh) KaK BAKHEHIIMX MATEMaTHUYECKHUX MOJENAX, MO3BOJISIOIINX
ONMCHIBATh U U3y4aTh PEAJIbHBIE MPOLIECCHI U SIBICHUS;

e yMeHHE paboTaTh C MaTEeMAaTUYECKUM TEKCTOM (aHAJTU3UPOBATH, U3BIIEKATh HEOOXOIH-
MyI0 WH(POpPMAIHIO), TPAMOTHO MPHUMEHSATh MAaTEMAaTUYECKYI0 TEPMHHOJIOTHIO U CHUMBOJIUKY,
HCIO0JIb30BaTh Pa3IMUHbIE A3bIKH MAaTEMAaTHKHU;

e yMEHHE NPOBOJUTH KIAcCU(UKAIMK, JIOTHYECKHE OOOCHOBAHHMA, JOKa3aTelIbCTBA
MaTeMaTHYECKUX YTBEPKICHUII;

® yMEHHME pacCIO3HaBaTh BUbl MAaTEMaTHUUECKUX YTBEP)KJIEHUHN (aKCHOMBI, OIpeleIeHus,
TEOPEMBI U JIp.), IPSAMbIE U 0OpaTHBIE TEOPEMBI;

®pa3BUTUE INPEACTABICHUM O YHCIE€ W YHCIOBBIX CHUCTEMax OT HATyPaIbHBIX [0
NEUCTBUTENBHBIX 4YHCEJ, OBJIAJICHHE HaBBIKAMH YCTHBIX, MHCbMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYHCIICHHU;

® OBJIQ/ICHUE CHUMBOJIBHBIM $I3BIKOM aireOpbl, MpUEMaMH BBINOJHEHHUS TOXKJIECTBEHHBIX
npeoOpa3oBaHMUil pallMOHAIBHBIX BBIPAXKEHUH, PEILIEHUs] ypaBHEHUHN, CUCTEM YpaBHEHUM, Hepa-
BEHCTB M CHCTEM HEPABEHCTB, YMEHHWE MCIOJIb30BaTh HICK0 KOOPAWMHAT HA INIOCKOCTH JUIS
UHTEpIpEeTalli YpaBHEHMUH, HEpPaBEHCTB, CHCTEM, YyMEHUE MPHUMEHSTh alreOpanyeckue
npeoOpa3oBaHusl, anmnapaT ypaBHEHUM U HEPABEHCTB Ui PELICHUS 3a/a4 U3 pazIudHbIX pasje-
JIOB Kypca;

®OBJIAJICHUE CHCTEMON (YHKIMOHAIBHBIX TOHATUH, (QYHKIMOHAIBHBIM SI3bIKOM H
CHUMBOJIUKOW, YMEHHE Ha OCHOBE (D)YHKIIMOHAJIbHO-TpapUuecKuX MpeACTaBICHUN ONMMCHIBATH U
AHAJIM3UPOBAThH PEAIBHBIC 3ABUCUMOCTH;

® OBJIa/ICHNE OCHOBHBIMH CIIOCOOAMHM IPECTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHBIX;
HaJIM4ue NPEICTABICHAN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MUPE U O Pa3IM4HBIX
croco0ax UX U3y4eHHUsl, O BEPOSATHOCTHBIX MOJIEIISIX;

® OBJIA/ICHUE T€OMETPUYECKUM SI3BIKOM, YMEHHME UCIOJIB30BATh €T0 I ONIUCAaHUs IIpeaMe-
TOB OKPYXAIOIEro MHUpPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUM M M300pa3uUTENIbHBIX
YMEHUH, MPHoOpeTEeHNEe HABBIKOB TEOMETPUUECKHUX TTOCTPOCHHUIA;

® YCBOCHHME CHCTEMAaTUYECKUX 3HAHUH O IUIOCKMX (PUI'ypax M UX CBOWCTBAaX, a TAaKXkKe Ha
HarJIJHOM YPOBHE — O IPOCTEHIINX IPOCTPAHCTBEHHBIX TeJIaX, YMEHHE IPUMEHSTH
CUCTEMATUYECKUE 3HAHUSA O HUX JUIS PELICHHS TEOMETPUUECKUX U TPAKTUYECKUX 3a]a4;

® YMEHUS U3MEpPATh JIMHBl OTPE3KOB, BEJIUYMHBI YIJIOB, MCIOJb30BaTh (HOPMYINbI IS
HaXO0KJCHUs NIEPUMETPOB, IO U 00bEMOB reOMETPUIECKUX (HUryp;

® yMCHHE INPUMEHATh HM3YYCHHBIC IOHATHS, PE3yJAbTaThl, METOIbI JUIsl PEIUEHUs 3a1ad
IIPAKTUYECKOIO Xapakrepa M 3aJad M3 CMEKHBIX JUCHMIUIMH C HCIOJIb30BAHUEM IIPU
HE00X0AMMOCTH CIIPAaBOYHBIX MAaTEPUAIIOB, KAJIbKYJISATOPA, KOMIIBIOTEPA.
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