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Pa6o4as nporpamma o npeamMery MaremaTuka 5—9 KIaCChl
(Proc)

ITosicHuTeILHAS 3aNIMCKA

PaGouas mporpamma mno yueOHOMy mpeamery «MaremaTtukay ~COCTaBjleHa B
COOTBETCTBUH C TpPeOOBAHUSAMHU denepanbHOTO TOCYIApPCTBEHHOTO 00pa30BATEILHOTO
CTaHJapTa OCHOBHOrO oOmiero oOpa3oBaHuUs, YTB. TNpHKa3oM MwuHoOpHayku Poccum ot
17.12.2010 Ne 1897 x pe3ynbTaraM OCBOEHUS  OCHOBHOW 0Opa3oBaTENbHOM MPOrpaMMbl
OCHOBHOT'O 001IeT0 00pa30BaHus, a TaK)Ke HAa OCHOBE MOJIOKEHUIH:

. OcHOBHO¥H 00111€00pa30BaTEIHLHOM MPOrPAMMBbI OCHOBHOTO 00IIIETO 00pa30BaHUS
O4Y Illkona «XXI Bex»

. [TpumepHoil mporpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUs IO MaTeMaTHKE Kak
WHBAapUaHTHOM (00s3aTEIbHON) YacTH y4eOHOTO Kypca;

. [Iporpammsl pa3BuTHA U (OPMHUPOBAHUS YHHUBEPCAJBHBIX YUEOHBIX JEHCTBHIA
(OOIT O00)

. [IporpaMMbl JyXOBHO — HPABCTBEHHOT'O Pa3BUTHS W BOCIUTAHUS JIMYHOCTH.
(OOIT O00)

B paGoueii nporpamme co0aro1aeTCst MPEEMCTBEHHOCTD € IIPOrpaMMaMH Ha4aJIbHOTO 00ILEero
o0Opa3oBaHusl.

s peanu3zanuu o0yuyeHHs MaTeMaTHKe M0 JaHHOM MPOrpaMMe UCNOJb3yeTcsl KOMILIEKT:

e Marematuka. 5 knacc: yue6. 1y odmeoopaszonar. yupexaenuii / H. 5. Bunenkun, B. 1.
Koxos, A. C. Yecnokos, C. U. [lIBapudypa. — M., 2017.

e Marematuka. 6 knacc: yueb. 1y odmeoopaszonar. yupexaenuii / H. 5. Bunenkun, B. 1.
Koxos, A. C. Yecnokos, C. U. [lIBapudypa. — M., 2017.

e Aurebpa. 7 knacc: yue6. a1 obmeoOpaszosart. yupexaenuit / [FO.H. Makapsrues, H.I'.
Munmrok, K., Hemkos, C.b. CyBoposa]; mox pen. C.A. TensikoBckoro. — M.
[Ipocsemenue, 2017.

e Aunre0Gpa. 8 kiacc: yue0. 1yt 001eo0pa3oBat. OpraHU3aluii ¢ MPUiI. Ha SJIEKTPOH.
HocuTtene / [FO.H. Maxkapsrues, H.I'. Muniok, K.1. Hemkos, C.b. CyBopoga]; noj pex.
C.A. TenskoBckoro. — M.: [Ipocsemienue, 2017.

e Aurebpa. 9 knacc: yue6. 1 obimeoOpaszosart. opranuzauuii / [FO.H. Makapsrues, H.I'.
Munmrok, K.U. Hemkos, C.b. CyBoposa]; mox pen. C.A. TensikoBckoro. — M.:
[Ipocsemenue, 2016.

e Teomerpus. 7 — 9 kiaccer: yue0. st odnieoopaszosar. oprannzanuii / [JI.C. AtaHacsH,
B.®. byty3os, C.b. Kagomues u ap.]. — M.: [Ipocsemenue, 2017.

[Tocobust mis yuutens:

o [Ipumepnsie mporpamMMmsl o y4eOHBIM TIpeaMeTaMm. Marematuka. 5-9 KIacchl: MPOEKT. —
3-e u3n. - M.: Ilpocsemenue.



o JKoxoB B. . Marematuka. 5 kiacc. KontpoabHbie paOOThI A1 yyaluxcs
obmeoOpazoBarenbHbIx yupexaenwuii / B. U. XKoxos, JI. b. Kpaiinea. — M., 2015.

Jlns obecrieyeHus mI0I0TBOPHOTO y4eOHOTO0 Mpoliecca MpeinoiaraeTcs UCIoIb30BaHNe
WH(POPMAITUU ¥ MATEPUAIIOB CIICAYIOIINX HHTEPHET-PECYPCOB:

EnnHOE OKHO J10CTyIa K 00pa30BaTEIbHBIM pecypcam
Ennnas xomnekus 1{OP

N3narensctBO " [IpocBemenue"

1. IInanupyemsvie pezyiomamasl 0c6oeHus yueono2o npeomema « Mamemamuka (anzeopa,
2eomempus))

JInuHOCTHBIE, MeTanpeIMeTHbIE U MPeIMETHbIE Pe3yJIbTATHI 0CBOEHUSI Y4eOHOT 0
npeaMmera «MaremaTuka

Matematnueckoe 00pa3oBaHHE SBISETCS 00s13aTEILHON M HEOTHEMIIEMOM YaCcThIO OOIIETO
00pa30BaHMs Ha BCEX CTYNEHSX IIKOJbl. OO0yueHne MaTeMaTuKe B OCHOBHOH IIIKOJIC HANIPABIICHO
Ha IOCTH)KCHUE CIICAYIOIIUX Pe3yibmamos:

1. 6 Hanpaeieruu TU4YHOCMHO20 pas3eunusl.:

e VYMeHue 5ICHO, TOYHO, IPAMOTHO U3JIaraThb CBOM MBICIIY B YCTHOW U IMCBMEHHOM peyy,
ITOHUMATh CMBICJI IOCTABJIECHHOM 3a71a4M, BBICTPAUBATh apIyMEHTALINIO, IPUBOINUTH
MpUMEPHI U KOHTPIIPUMEDPHI;

o KpuTHYHOCTH MBIIUIEHHS, YMEHHE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUTIOTE3Y OT (paKTa;

e IlpencraBienne o MaTeMaTHYECKON HayKe Kak cepe 4eI0oBeUECKON AesTEIbHOCTH, 00
dTanax €€ pa3BUTHsA, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHS LIMBUIN3ALINY;

o KpeaTuBHOCTH MBIIUICHHS, THULIMATHBA, HAXOAYUBOCTh, aKTUBHOCTh IIPU PELICHUU
MaTeMaTHYECKUX 3a/1a4;

e YMeHHue KOHTPOJUPOBATh MPOIIECC U PE3YIbTAT YUCOHOM MaTeMaTHUECKOM
JESITENIbHOCTH;

e  CHocoOHOCTh K IMOLMOHAILHOMY BOCIPUATHIO MaTeMaTHUYECKUX 00BEKTOB, 3a/1a4,
pELICHUH, pACCYKICHUM;

1. 6 Memanpebmemﬂom Hanpaeieruu.



[TepBoHauanbHble NIpeACTaBICHU 00 UEAX U O METOAAX MAaTEMaTHKH Kak
YHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKH, CPEACTBE MOACIUPOBAHUS SBJIICHUN U
IIPOLIECCOB;

YMeHne BUAECTh MaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOI CUTYyalluu B JPYTUX
JUCLUILINHAX, B OKPYXKaIOLIEH KU3HU;

YMeHne HaX0IUTh B Pa3IMYHbIX HCTOYHUKAX UH(OPMAIHIO, HEOOXOAUMYIO JUIS
peleHsl MaTeMAaTHYECKUX NPOo0JIeM, NIPEJICTABIIATh €€ B IOHATHON (popMe, IPUHUMATD
pelIeHHe B YCIOBUAX HEMOTHON M N30BITOYHON, TOUHOM M BEPOSITHOCTHOM MH(pOpMALINK;
YMeHne NOHUMAaTh U UCI0JIb30BaTh MaTEMAaTUUECKUE CPEICTBA HAMIATHOCTH (IrpaduKy,
JarpaMMBl, TaOJIHIBL, CXEMBI U JIp.) ISl WIUTIOCTPAIIUH, HHTEPIPETAlNH,
apryMeHTaluuy;

YMeHue BbIIBUTATh TUIIOTE3bI ITPH PEIICHUH YYEOHBIX 3a/1a4, TOHUMATh HE0OXOAUMOCTh

ux

TIPOBEPKH;

e YMeHME NpUMEHSTh HHAYKTUBHBIE U JeTlyKTUBHbIE CIOCOOBI pacCy XIeHUN, BUJICTh
pa3IM4YHBIE CTPATETUH PELICHU 3a/1a4;
o [loHnmaHue CyIHOCTU AITOPUTMHUYECKUX NPEANIUCAHUN U YMEHUE JCICTBOBATh B
COOTBETCTBUU C IPEAJIOKEHHBIM aJITOPUTMOM;
e YMeHHEe CaMOCTOSITENIbHO CTaBHUTH II€JIH, BEIOUPATh M CO37aBaTh AJTOPUTMBI ISt
perieHus: yueOHbIX MaTeMaTHUECKUX MPoOIeM;
e YMeHHE IUIaHUPOBATh U OCYLIECTBIIATh ACATEIbHOCTD, HAIIPABICHHYIO HA PELLIECHUE
3aJ1a4 UCCIIEI0BATENBCKOTO XapaKTepa;

B3auMocBs3b pe3ynbTaToB OCBOEHUS NpeameTa «MaremaTrka» MOKHO CUCTEMHO MPE/ICTABUTh
B BuJe cxeMbl. [Ipu aTom o603nauenue JIP ykaspiBaeT, 4To MpOABUKEHHE yUaLUXCA K HOBBIM
00pa3oBaTeNbHBIM PE3yIbTaTaM MPOUCXOANT B COOTBETCTBUU C TUHUSMU PA3BUTHI CPEACTBAMHU
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L] Ha3BaHUWA U NTOCJICAO0BATCIIBHOCTD IEPBLIX TpéX KJIaCCOB,

e CKOJIBKO Pa3psioB COACPIKUTCS B KAXKIOM Kilacce;

e COOTHOIICHUE MEX]y pa3psaamu,

e CKOJIBKO €IUHHMII KaXKIOTO KJIacca COJECPIKUTCS B 3aITUCH YHCIIA;

L] KaK YCTPOCHA MO3UIMOHHAA ACCATUYHAA CUCTEMA CHHUCIICHUA,

e  CAMHUIIBI U3MEPEHUS BEJIUYMH (JUIMHA, MAcca, BPeMs, TUIOIIA/Ib), COOTHOIICHUS MEKIY
HUMU,;

e  (YHKIIMOHAIBLHOU CBSI3U MEKIY TPYIIIaMH BETHYHH (I[CHA, KOJTMYECTBO, CTOMMOCTb;
CKOPOCTb, BpEeMsl, pAaCCTOSTHUE; TTPOU3BOAUTEIIBHOCTD TPY/1a, BpeMs paboThI, padoTa).

Buinoanusme yctublie Beruncnenus (B mpeaenax 1 000 000) B ciiyyasix, CBOIAUMBIX K
BbIuKcIeHUsIM B nipeaenax 100, 1 mucbMeHHbIE BHIYUCICHUS B OCTAIBHBIX CIy4asX; BHIIIOIHATh
MIPOBEPKY MPABUILHOCTH BBHIYHCIICHU;

e guinonHams yMHOXkeHue u aenenue ¢ 1 000;

e GbIYUCIAMb 3HAYCHUS YHCIOBBIX BRIPAKCHUM, COJIepKanuX 3—4 MeHCTBUS CO CKOOKaMU
n 0€e3 HUX;

e pAcKIa0vbi6ams HATYPAIBHOE YHCIIO HA TIPOCTHIE MHOKUTEIIH;

e HaxoOumv HAMOOIBIIUN OO ETUTENTh U HAaUMEHbIIIee 0011Iee KPaTHOE HECKOIBKHIX
JHCe;

e pewams TPOCTHIE U COCTABHbIC TEKCTOBBIC 33]]aUH;

e BbLINUCHIBGAMb MHOKECTBO BCEBO3ZMOXKHBIX PE3YIHTATOB (MCXOA0B) MPOCTEUIIINX
CIIy4aiHBIX SKCIIEPUMEHTOB;

e HaxoOumv BEPOSTHOCTH MPOCTEHIITNX CITyYalHBIX COOBITHIA;

e pewams yIOOHBIM IS ce0si CIOCOOOM (B TOM YHCJIE U C TIOMOIIbIO Ta0iuIl U TpadoB)
KOMOWHATOPHEIC 33/1a4H: Ha MIEPECTAHOBKY U3 TPEX DJIEMEHTOB, MTPABUIIO TIPOU3BEICHMUS,
YCTaHOBJICHHE YHUCJIA TTap Ha MHOXKECTBE U3 3—5 3JIEMEHTOB;

e pewams YIOOHBIM TS ce0st cTocoOOM (B TOM YHKCIIE M C TIOMOIIBIO TaOIHUIl ¥ Tpad)oB)
JIOTHYECKHE 3a/1a4H, cojiepKaliue He 0onee TPEX BHICKAa3bIBAHUML;

e yumams THPOPMAITUIO, 3AITUCAHHYIO C TTOMOIIBIO JIMHEHHBIX, CTOIOYATHIX U KPYTOBBIX
arpamm;

e cmpoumbs MPOCTEHUININE TUHEHHBIC, CTOI0YAThIC U KPYTOBBIEC THATPAMMBI;

- HAX00UMb PCHICHUSA <GKU3HCHHBIX) (KOMHGTGHTHOCTHLIX) 3ala4, B KOTOPbIX UCTIOJIB3YIOTCA
MaTEMaTUYCCKHUEC CPCACTBA,

- co30aéams MPOAYKT (pe3yIbTaT MPOEKTHOM eATEIbHOCTH), Ul U3YUYEHHS U OTTMCAHUS
KOTOPOTO HUCIOJIb3YIOTCS MaTeMaTHUYECKHE CPE/ICTBA.

6-ii kJ1acc

Hcnonvzoeams NpU pellICHUN MaTEMaTHYECKUX 3aJjad, UX 00OCHOBAHUH U IIPOBEPKE
HaWJICHHOTO PELICHUs 3HAaHUE O:

e JIECATUYHBIX IPOOSIX U MpaBHUiIaX JEHCTBUI C HUMU;

e OTHOUIICHUSX U MPOMOPILHUIX; OCHOBHOM CBOMCTBE MPOIOPIIUH;

e MpsAMOI U 0OpaTHON MPOMOPIIMOHATFHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;
e TIPOLICHTAX;

e IETBIX U IPOOHBIX OTPUIIATEIBHBIX YUCIIAX; PALIMOHATBHBIX YHCIIAX;

e TIPAaBWJIC CPABHEHHS PAIIMOHATBHBIX YUCEN;



e TIpaBWJIAX BBIIOJHEHMS ONIEPAIMi HAJl pAllMOHAIBHBIMH YHCIIaMH; CBOWCTBAX OIEpanuii.
— Cpasnueamsv NecITUIHBIE TPOOH;

e BbINOAHAMb OTIEPALNH HAJ NIECATHUYHBIMU JIPOOSIMHU;

e npeobpazosvieams NECATUIHYIO ApOOh B OOBIKHOBEHHYIO H HA000pOT;

e OKpyenamb LEJbIe YNCNa U JECITUYHBIE TPOOH;

e HaxoOums NPUONMKEHHBIE 3HAUEHUS BEJIMUUH C HEJOCTATKOM U U30BITKOM;

e 8bINOAHAMb NPUOIMHKEHHBIE BEIYUCICHHS U OLIEHKY YMCIIOBOTO BBIPAXKEHHUS,

e Oenumy YUCIIO B TaHHOM OTHOILIEHUH;

e  HAX0OUMb HEU3BECTHBIN UJIEH NIPONOPLINY;

e HAX00UmMs JAHHOE KOJIMYECTBO MPOLEHTOB OT YKCia U YUCIIO 110 U3BECTHOMY
KOJIMYECTBY MPOLIEHTOB OT HETO;

e  HAX0O0UMb, CKOJIbKO MIPOLEHTOB OJHO YUCJIO COCTABISET OT APYTOro;

e ygenruyueams M YMEHBIIATH YHCIIO HA JAHHOE KOJIMYECTBO MPOLIEHTOB;

e pewiamb TEKCTOBBIE 33Jja4l HA OTHOILEHUS, IPONIOPLIMH U IPOLEHTHI;

e Cpasnuséams JIBa PAlOHATBHBIX YUCIA;

e GLINONHAMY ONEPALMU HAJl pallMOHAIBHBIMU YHCIaMU, UCIIOJIB30BaTh CBOMCTBA
orepanuii sl yrpouieHus BBIYUCICHUH;

e pewamb KOMOWHATOPHBIE 3a/1a4H C TOMOIIBIO IPABUIIA YMHOKECHMUS,;

e HAX0O0UmMb BEPOATHOCTH MPOCTEHIINX CIyYalHBIX COOBITHIA;

e pewams NPOCTEUIINE 3a7]a4l HA OCEBYIO U LICHTPAJIbHYIO0 CUMMETPHIO;

e pewams TPOCTEHUIINE 3a7aUl HA pa3pe3aHue U COCTABICHUE T€OMETPUUECKUX PUTYD;

e HAX0OUMb PELICHUS «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPbIX
UCTIONB3YIOTCS MAaTEMaTHUECKHUE CPEJICTBA;

e co30aséambs NPOAYKT (pe3yabTaT MPOEKTHOM EATEIbHOCTH), JUIsl U3YUEHHS U OITMCAHUS
KOTOPOTO HUCIOJIb3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

7-ii KJacc.

Auredpa

Hcnonvzosams pu pCHICHUH MATCMATHYCCKUX 3a1a4, UX 000CHOBaHUH H IMPOBCPKEC
HaﬁﬂeHHOFO pelICHU 3HAaHUC O:

e  HATYypaJbHBIX, LEIBIX, PAIIMOHATBHBIX, HPPALMOHATBHBIX, JEHCTBUTEIBHBIX YHCIIAX;
e CTENEHU C HAaTypaJbHBIMHU MOKA3aTEISIMU U UX CBOMCTBAX;

e OJHOWICHAX U MpPaBUJIAX JACHUCTBUI C HUMHU;

e MHOTOWIEHAX U IpaBUiIax JEHUCTBUN C HUMHU;

e (opmynax COKpalEHHOTO YMHOKEHUS;

e TOXJIECTBAX; METOJAX JIOKA3aTEIbCTBA TOXKICCTB;

e JIMHEWHBIX YPABHEHUSX C OJIHOM HEM3BECTHOW M METOJIAX UX PEIICHUS,

e CHCTEMax JIBYX JIMHEHHBIX YPAaBHEHHI C IByMsI HEM3BECTHBIMU U METO/IAX UX PELICHUSI.
e  Buinoansams OSUCTBHS C OMHOYICHAMH U MHOTOUICHAMU;

e  V3HaABamb B BBIpAXKEHUSIX (POPMYIIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSTH HX;

e PAcCKIa0bI6amMb MHOTOUWICHBI HA MHOXHUTEIIH;

e GbINOIHAMb TOXKIECTBEHHBIC TPEOOPA30BAHUS LENBIX aIreOpanyecKuX BhIPAKEHUH;
e 0oKa3vieamb MPOCTEUIITINE TOXKIECTBA;



e  HAXO0OUmMb YNACIIO COYETAaHUH U YUCIIO pa3MEILEHUI];

e pewambs JTUHEWHbIC YPABHEHUS C OJHON HEU3BECTHOM;

e pewiamb CUCTEMBI IBYX JIMHEVHBIX YPABHEHUM C IBYMsI HEU3BECTHBIMUA METO0M
HOJICTAHOBKH M METOJIOM aJIre0pandecKkoro CIoKeHHs;

e pewiamb TEKCTOBBIE 3aJJa4M C [IOMOILIbIO JUHEHHBIX YPABHEHUN U CUCTEM;

e HAXoOumv PEUICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX
UCIOJIB3YIOTCS MATEMaTHYECKHUE CPELICTBA;

e co30aéamv MPOAYKT (pe3yJIbTaT MPOEKTHOMN AEATEIBHOCTH), 1/ U3yUYSHHS U ONTUCAHUS
KOTOPOTO UCIOJIB3YIOTCS MaTeMaTHIECKHE CPENICTBA.

7- KJIacc.

I'eometpust

Hcnonv306ams ipu peICHNN MaTEMAaTHYECKHX 3a/]a4d, UX 0OOCHOBAaHUU M IIPOBEPKE
HaWJICHHOTO PELICHUs 3HAHUE O:

e  OCHOBHBIX F€OMETPHUUYECKHUX NOHATHAX: TOUKA, IPsAMasi, INIOCKOCTb, Jy4, OTPE30K,
JIOMaHasi, MHOTOYTOJIbHUK;

e OIpENETICHUH YIJa, OUCCEKTPHUCHI yIila, CMEXKHBIX M BEPTUKAJIBHBIX YTJIOB;

e CBOMCTBax CMEXHBIX U BEPTUKAJIBHBIX YIJIOB;

e  OIpE/ETICHNUU PAaBEHCTBA TEOMETPHUECKUX (PUTYD; IPU3HAKAX PAaBEHCTBA
TPEYTOJIbHUKOB;

e TEOMETPHYECKUX MECTaX TOUEK; OMCCEKTpHCE YIJla U CEPeIUHHOM MEPIEeHINKYIISIpE K
OTPE3KY KaK FT€OMETPUYECKUX MECTAX TOYEK;

e ONpEIEICHUH NAapAJUICIbHBIX IPAMBIX; IPU3HAKAX M CBOMCTBAX MMAPAJIJICIIBHBIX MIPSIMBIX;

e AKCHOME NApPAJUIECIBHOCTH U €€ KPATKOW UCTOPUH;

e (hopMyJie CyMMBI YIJIOB TPEYTOJIbHUKA;

e OIpENEICHUH U CBOMCTBAX CPEIHEN JIMHUU TPEYTrOJIbHUKA;

e Teopeme Dareca.

o [lpumenams CBOMCTBA CMEXKHBIX U BEPTUKAIBHBIX YIJIOB IIPU PELLIECHUH 3a/1a4;

e  HAaxoOumv B KOHKPETHBIX CUTYaLUsIX paBHbIE TPEYTOJbHUKH U JOKA3bIBaTh UX
PaBEHCTBO;

e YCMAaHa6IUBAMb MAPAIIICIBHOCTD NPSMBIX U IPUMEHATH CBOMCTBA MapaljIe/IbHbBIX
IPSIMBIX;

e npumeHAmb TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

*  UCNONBL306aMb TEOPEMY O CPEIAHEH JIMHUU TPEYTOIbHUKA U TeopeMy Daseca npu
pEILICHNN 3a]a4;

e HAX0OUMb PELICHUS «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX
UCIOJIB3YIOTCS MATEMaTHYECKHUE CPENICTBA;

e c030a6amv MPOAYKT (pe3yJIbTaT MPOEKTHON AEATEILHOCTH), 111 U3yUYSHHS U ONTUCAHUS
KOTOPOTO UCIOJIB3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

8-ii kaacc.

Auredpa



Hcnonvzosamos pu pCHICHUH MATCMATHYCCKUX 3a1a4, UX 000CHOBaHUH H IMPOBECPKEC
HaﬁﬂeHHOFO pelICHU 3HAaHUC O:

e anreOpandeckoi 1poOu; OCHOBHOM CBOMCTBE ApOOH;
e MpaBMJIAX JACUCTBHM ¢ anreOpandeckuMu ApoOsmMH;

e CTEIEHSX C IeJBIMU TIOKA3aTeISIMA U UX CBOMCTBAX;
e CTaHJAPTHOM BHUJE YHCIIA;

) = L— -2 '):‘ - 193
o Qynkmmsx Y =Akx+b o y=x7 X, uX CBOMCTBax W rpauKax;

e TIOHATUH KBAJIPATHOTO KOPHS U apu(METHYECKOTO KBaJPATHOTO KOPHS;
e CBOlcTBax apu(hMETHUECKUX KBAJPATHBIX KOPHEH;

o GynkmEH Y T Vx , €€ CBOMCTBax u rpauke;

e (opmyse JUIst KOpHEH KBaJAPaTHOTO YPaBHEHUS;

e TeopeMe Buera aiis npuBe1€HHOTO U OOILEr0 KBaJIpaTHOIO YPaBHEHUS;

e OCHOBHBIX METOJIaX PELICHUS LIETbIX PAllMOHATIBLHBIX YPAaBHEHHI: METOIE PA3JIOKEHUs Ha
MHO’KUTENH U METOJIE 3aMEHbI HEU3BECTHO;

e METOJIe peleHHs JPOOHBIX pallMOHAIBHBIX YPaBHEHUI;

e OCHOBHBIX METO/IaX PEUICHHS CUCTEM PALIMOHAIbHBIX YPAaBHEHUH.

o Cokpawamp anredpanyeckue 1poou;

o 8bINOAHAMb APUPMETHIECKUE IEHCTBUS C aNTreOpandecKuMu IpOOsIMH;

e UCNObL3086amb CBOMCTBA CTENEHEH ¢ LEJIBIMU OKA3aTeIsIMU IPY PELICHNH 33/1a4;

e 3anuUCbIBAMb YUCIIA B CTAHAAPTHOM BHJIE;

e BbINOAHAMb TOXKIECTBECHHbIE TPEOOPA30BAHNS PALIMOHAIBHBIX BhIPAyKEHHIA;

} = -

y = K ) = '2 5
y=kx+b y=x" X Y UCIIONB30BaTh UX CBOMCTBA

e cmpoums Tpaduku GyHKIUN
IIPY PEUICHNH 33/1a4;
o guIYUCHAMDb APUPMETHUECKHIE KBAIPaTHBIC KOPHHU;

e npumeHsAmMb CBOUCTBA apU(PMETHUECKUX KBAJPATHBIX KOPHEW MIPU PEIICHUH 3a/]aY;

e cmpoums Tpaduk PyHkuuu Y = VX i weronp30ats ero croiicTsa [IPY PEIICHUH 33]1aY;

e pewiams KBAJpPATHBIC YPABHEHUS;

e npumensms TeOpeMy Buera npu pemienun 3agay;

e pewams 1ETbIC PAIMOHAIBHBIC YPAaBHEHUSI METOIOM pa3JI0KEeHUS HA MHOKHUTEIH U
METOJIOM 3aMEHBI HEM3BECTHOIA;

e peuwiams IpOOHBIE YPABHEHHUS;

e peuiamsv CUCTEMBI PAllIOHATILHBIX YPaBHCHUH;

e pewiamb TEKCTOBBIE 33/1a4H C TIOMOIIbIO KBAJAPATHBIX U PAllMOHABHBIX YPaBHEHUH U HX
CHCTEM;

e HAXoOUmbv PEUICHUs «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX
UCTIONB3YIOTCSI MAaTEMAaTHYECKHUE CPEJICTBA;

e c030a6amv MPOAYKT (pe3yJIbTaT MPOEKTHON AEATEILHOCTH), 111 U3yUYSHHS U ONTUCAHUS
KOTOPOT'O HCIOJIB3YIOTCSI MAaTEMaTHYECKUE CPE/ICTBA.

8-ii kaacc.

I'eomerpust



Hcnonv306ame ipu peICHNN MaTEMAaTHYECKHUX 3a/]a4d, UX 0OOCHOBAaHUU M IIPOBEPKE
HaWJICHHOTO PELICHUs 3HAHUE O:

e OIpENEeJIeHUH NMapajuiesorpaMmma, poMoa, IpsMOyrobHUKa, KBaJpaTa; UX CBOMCTBAX U
NpU3HAKax;

e OIpENETCHUH Tpalelny; JIEMEHTaxX Tpalelun; TEOpeEME O CPeJHEN JIMHUY Tpareluy;

e  OIpPENAEICHUU OKPYKHOCTH, KpyTa U UX 3JIEMEHTOB,;

e TeopeMe 00 U3MEPEHHH YTIIOB, CBSI3aHHBIX C OKPYKHOCTHIO;

e OIPE/ETICHUHU U CBOMCTBAX KACaTEIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JIBYX
KacaTeJIbHbIX, IPOBEIEHHBIX U3 OJTHOW TOUKH;

e  OIpEIEIICHUM BIIMCAHHOMN U ONMCAHHOU OKPYKHOCTEH, UX CBOMCTBAX;

e  OIpEEICHUU TPUTOHOMETPUUECKHE (PYHKIIUU OCTPOrO yIila, OCHOBHBIX COOTHOILIECHUI
MEXy HUMH;

e mpuéMax peleHUs IPSIMOYIOJIbHBIX TPEYTOJIbHUKOB;

e TpUTOHOMETpHUYECKHX (YHKUUAX yriaoB ot 0 g0 180°;

e TEOpeMe KOCUHYCOB U TEOPEME CUHYCOB;

e mpuéMax peuieHus IPOU3BOIbHBIX TPEYTOJIEHUKOB,

e (opMynax A IUIOLIAU TPEYrOJIbHUKA, TapaJlIesIorpaMma, TpareuH;

o Tteopeme [Tudaropa.

o [lpumenams IPU3HAKU U CBOICTBA NapajiesorpaMma, pomoa, MpsiIMOYroJIbHHKA,
KBaJpaTa MpH pelIeHUH 3a1a4;

e pewams NPOCTEHININE 3a1a4H HA TPANELHIO;

e HAxoOums TPayCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPYKHOCTbBIO; YCTaHABIMBAThH X
PaBEHCTBO;

e  npumeHsmMb CBOMCTBA KacaTEIbHBIX K OKPYKHOCTHU IPHU PEIICHUH 3a/1a4;

e pewams 3a7a4M HA BIMCAHHYIO U ONMCAHHYIO OKPYXKHOCTb;

e GbINOHAMb OCHOBHBIE T€OMETPUUECKHUE MIOCTPOEHUS C TOMOILIBIO HUPKYJIS U INHENKH;

e  HAaxoOumv 3HAYEHUS TPUTOHOMETPUUECKUX (DYHKIMI OCTPOro yIJia uepe3 CTOPOHBI
PSIMOYTOJIBHOTO TPEYTOJIbHUKA;

e  npumeHsAmb COOTHOUIEHUS MEKIY TPUTOHOMETPUYECKUMHU (PYHKLUSAMU NP PEILICHUH
3a[a4; B YaCTHOCTH, 110 3HAYEHUIO OJHON U3 (PYHKUMI HaXOAUTh 3HAYEHUS BCEX
OCTaJIbHBIX;

e pewams MPSMOYTOJIbHBIE TPEYTOIbHUKH;

e c800umb PaboOTy ¢ TpUTOHOMETpUYECKUMHU (PyHKIHsIMHU yTI10B 0T 0 10 180° K Citywaro
OCTpBIX YTJIOB;

e  npumeHsAmb TEOPEMY KOCHHYCOB M TEOPEMY CHUHYCOB IIpU PEIICHUH 3a/1a4;

e  peuwiamb IPOU3BOJIBHBIE TPEYTOJILHUKY;

e HaxoOumos IIOLAAN TPEYTrOJbHUKOB, MAPAJIJIENIOrPAMMOB, TPANCIHIA;

o npumensams Teopemy lludaropa npu pemennn 3anay;

e HaxoOums MPOCTEHIINE T€OMETPUUECKHE BEPOSTHOCTH;

e HAX0OUmMb PEUICHUs «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX
UCIIOJIb3YIOTCSl MATEMaTHUECKUE CPEJICTBA;

e c030aéamv MPOAYKT (pe3yJIbTaT MPOEKTHON AEATEILHOCTH), I/l U3yUYSHHS U ONTUCAHUS
KOTOPOTO UCIOJIb3YIOTCS MaTEMAaTHUECKUE CPE/ICTBA.

9-ii KJ1acc.

Anreopa



Hcnonv306ame ipu peICHNN MaTEMAaTHYECKHUX 3a/]a4d, UX 0OOCHOBAaHUU M IIPOBEPKE
HaWJICHHOTO PELICHUs 3HAHUE O:

e CBOMCTBax YMCIIOBBIX HEPABEHCTB;

. MCTOax pCHICHUA JIMHEUHBIX HCPAaBCHCTB,

e CBOICTBax KBaJIpaTUIHOU (PYHKITUH;

. MCTOax pCHICHUA KBAAPATHBIX HCPABCHCTB,

e METOJI€ MHTEPBAJIOB JJISl PELICHHS PAllMOHATILHBIX HEPABEHCTB;
. MCTOAax pCHICHUA CUCTCEM HCPABCHCTB,

e cBolcTBax u rpaduxe pynkuun Y = X " [P HATypaJbHOM 71;

e OIpENETICHUU U CBOMCTBAX KOPHEU CTEIICHH 71;

e CTENEHAX C PalMOHAIBHBIMU MIOKA3aTEISIMHU U UX CBOWCTBAX;

e OIpE/EICHUU U OCHOBHBIX CBOMCTBAX apu(PMETHUECKOH nporpeccuu; hopmyie st
HaXOKIECHUS CYMMBI €€ HECKOJIBKHUX MEPBBIX WICHOB;

e OIpE/EICHUU U OCHOBHBIX CBOMCTBAaX r€OMETPUUECKOH mporpeccunt; hopmyie JUist
HaXOKIECHUS CYMMBI €€ HECKOJIBKUX MEPBBIX WICHOB;

e (opmyne U1t CyMMbI OECKOHEYHOI reOMEeTPUUECKOM MPOrPecCHH CO 3HaMEHATEJIeM,
MEHBIIUM 110 MOJYJIIO €AUHUIIBL.

e Hcnonv3oeams CBOWCTBA YUCIOBBIX HEPABEHCTB LIS IPEOOpPa30BaHUs HEPABEHCTB;

e 00Ka3bi6ams MPOCTEUIINE HEPABEHCTBA;

e pewiams IMHEHHbIC HEPABEHCTBA,;

e cmpoums TpaQUK KBaJApaTUYHON (PYHKLIMHU U UCTIOIB30BaTh €0 IPU PELICHNUH 3a/1a4;

e pewiams KBAJpPaTHbIC HEPABEHCTBA;

e pewams PalOHAJIbHBIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

e pewiams CUCTEMbl HEPABEHCTB;

e cmpoums Tpaduk pynkuun Y = X " MIPH HATypajIbHOM 7 U UCIIONIB30BATh €0 MpHU
pelIeHNH 3a1a4;

e  HAXO0OUMb KOPHU CTEIICHHU 71;

e  UCNOIB308amb CBOMCTBA KOPHEH CTENECHH 7 IIPH TOXKAECCTBEHHBIX MIPE0OPa30BAHNUSAX;

e HAXOOUMb 3HAYCHUS CTEICHEH C palMOHAIBHBIMU ITOKA3aTEISIMHU;

e pewams OCHOBHBIC 33]]a4l Ha apu(PMETHUECKYIO U TEOMETPHUUECKYIO IPOTPECCHH;

e Hax0Oums CyMMy OECKOHEYHOI reOMETPUIECKON MPOTPECCHU CO 3HAMEHATEIIEM,
MEHBIIUM 10 MOAYJIIO €AHHHULIBI;

*  HAXOOUMb PEIICHUS «OKM3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX
UCTIOJIb3YIOTCSl MaTeMaTHYECKUE CPEICTBA;

e c030asamb NPOIYKT (pe3yabTAT MIPOSKTHON ACATEIBHOCTH), ATl N3yUCHUS M OTIMCAHUS
KOTOPOT'O HCHOJIb3YIOTCSI MATEMaTUIECKUE CPEICTBA.

9-ii KJ1acc.

I'eomerpus

Hcnonv306ams ipu peICHNN MaTEMAaTHYECKHX 3a/]a4d, UX 00OCHOBAaHUU M MPOBEPKE
HAWJICHHOTO PELICHUs 3HAHUE O:

e MpHU3HAKaX NoJ00Us TPEYroJIbHUKOB;
e TEOpeMe O MPOMOPLHOHATBHBIX OTPE3KAX;



e CBOICTBE OMCCEKTPHUCHI TPEYTOIHHUKA,

e TPONOPLHOHAIBHBIX OTPE3KaX B MPSMOYTOJIbHOM TPEYTOJbHUKE;

e MPONOPIMOHAIBHBIX OTPE3KAX B KPYTE;

e TeopeMe 00 OTHONICHUH TUIOMIAIel TOJJOOHBIX MHOTOYTOJIbHUKOB;

e CBOICTBax MPaBWJIbHBIX MHOTOYTOJbHUKOB; CBA3U MEK1Yy CTOPOHOM MPABUIILHOIO
MHOTOYTOJIbHUKA U paJiyCaMH BIIMCAHHOTO U OMMCAHHOTO KPYT'OB;

e ONpEIEICHHUH JUTMHBI OKPYKHOCTH U (hOpMYJIe JUTs €€ BEIUNCIICHHUS,

e (opmyne muomaay NpaBUILHOIO MHOTOYTOJEHUKA;

e ONpEIEICHHUH TUIOMIAAN Kpyra U popmyJie sl € BRIYUCIeHUs; (GOpMyIIe IS
BBIYMCIICHUS UIOIIA/IeH YacTel KpyTa;

e [PaBWIE HAXOXKJCHUS CYMMBbI U PA3HOCTH BEKTOPOB, MPOU3BEICHUS BEKTOPA Ha CKaJIP;
CBOMCTBA 3TUX ONEpaLUi;

e ONpEAEICHUU KOOPAMHAT BEKTOPA U METOJIAX UX HAXOXKICHUS,

e TpaBuWJIC BBHIMIOJHEHUH ONepalnnii HaJ BEKTOpaMU B KOOPAUHATHOU (opme;

e  OMNpENeTICHUH CKAJISPHOTO MPOU3BEACHUS BEKTOPOB U (OPMYJIE I €r0 HaAXO0XKICHHUS;

e CBSI3M MEXJIYy KOOpJIWHATaMH BEKTOPOB U KOOPAMHATAMH TOYEK;

e BEKTOPHBIM M KOOPAMHATHBIM METOJAX PEIICHHS T€OMETPUUECKHUX 3a1ay.

e (opmynax 06bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTY:
napajuiesenumnesaa, Kyoa, mapa, HuInHIpa, KOHyca.

e [lpumenamo npu3HAKU NOI00US TPEYTOJIHHUKOB MPHU PEUICHUH 3a/1a4;

e  pewams MPOCTEUIINE 3aJa4U HA MTPONOPLIMOHATBHBIE OTPE3KH;

e pewams NPOCTEUIINE 33]1a4U HAa MPABUIbHBIE MHOTOYTOJIbHUKH;

e Haxooumbu IJIMHY OKPYKHOCTH, TIJIONIAb KPyTa U €ro YacTel;

e GbINOJIHAMD OTIEPALIMU HAJl BEKTOPaAMH B TEOMETPHUYECKON U KOOPAUHATHOM (hopme;

e HaxoOoumu CKAJSIPHOE MIPOU3BEJCHNE BEKTOPOB U IPUMEHSTH €0 JUIsl HAXOXKACHUS
pa3IMYHBIX TEOMETPUUYECKUX BEJINYUH;

e peuwamsb TEOMETPUUYECKHUE 33/1a4d BEKTOPHBIM U KOOPJAMHATHBIM METOOM;

e NpuMeHsIMb TEOMETPUUYECKHE MPEe0Opa30oBaHMs TUIOCKOCTH MPH PEIICHUH
reOMETPUYECKUX 3aJ1ay;

e Haxooumwv 0OBEMBI OCHOBHBIX MTPOCTPAHCTBEHHBIX TEOMETPUICCKUX PUTYD:
napajuieNienunena, Kyoa, mapa, uInHapa, KOHYCa;

e HaxoOoumv PENICHUS «CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a71a4, B KOTOPBIX
HCIIOJIB3YOTCSI MATEMATHYECKUE CPEACTBA;

e co30asamb MPOLYKT (PE3yJIbTAT MPOCKTHOM ACSITCIBHOCTH), IJIsI U3YUEHHUS U OTTUCAHUS
KOTOPOTO HCIOJB3YIOTCS MATEMaTUYECKUE CPEACTBA.

Pezynamuenvie YY/I:

5—6-11 Knaccwt

— CaMOCTOSITEIIBHO 0OHapyacueams U (HOpMyIUpOBaTh yUeOHYIO TPOOIEMY, ONIPEACIATh 1EITh
y4eOHO eI TeNbHOCTH, BEIOUPATh TEMY MPOEKTA;

— bl06U2AMb BEPCUU PEILIEHHs TPOOJIeMbl, 0CO3HABATH (MU UHTEPIPETUPOBATH B ClIyyae
HE0OXOIMMOCTH ) KOHEUHBIN pe3yJbTaT, BEIOMPATh CPEACTBA JOCTIKCHHS LENN U3
IPEJIOKEHHBIX, & TAKKE UCKaTh UX CAMOCTOSITEIILHO;

— cocmaenams (AHAUBUAYATBHO WIH B TPYIINE) TJIaH PEIICHUS MPOOJIeMbI (BBITOTHEHUS
IIPOEKTA);



— paboras 1o IIaHy, ceepsimb CBOU ACHCTBUS C LEBIO U, IPH HEOOXOAUMOCTH, UCIIPABIAThH
OLIMOKH CaMOCTOSATENBHO (B TOM YHCIIE M KOPPEKTUPOBATH IUIAH);

— B JUAJIOTe€ C YUYUTCIIEM coeepuieHcmeosamsb CaMOCTOATCIBHO BBIpa6OTaHHBIC KPpHUTCpUHU
OLICHKU.

7—9-it Knaccol

— CaMOCTOSITEIIBHO 0OHApyIcu8ams U hopmyauposams MpoodiieMy B KIIACCHOU U
WHIUBUYyIbHON y4eOHOM ACSTEIBHOCTH;

— bl0BU2AMb BEPCUU PEILIEHHs] TPOOJIeMbl, 0CO3HABATh KOHEUHBIH pe3ybTaT, BBIOMpPATh
CpeACTBA AOCTHKEHMS LIEJIN U3 IPEAJIOKEHHBIX WM X UCKATh CAMOCTOSTENIBHO;

— cocmasnamy (MHIUBUAYAIBHO WIN B TPYIIE) TUIAH PELICHUS POOIeMbl (BBITOIHEHHS
MPOEKTA);

— no0bUpams K KaK10M podieme (3aaa4de) aJeKBaTHYIO €l TEOPETHUECKYIO MOJICIIb;

— paboTast 1o MPeI0)KEHHOMY I CAMOCTOSTEIBHO COCTABIICHHOMY IUIAHY, UCHOIb308AMb
HapsIy C OCHOBHBIMU M JIOTIOJTHUTEIIBHBIC CPENICTBA (CIIPaBOYHAS JIUTEPATYPa, CIIOKHBIC
pUOOPHI, KOMITHIOTED);

— NIAHUpO8ams CBOIO MHANBUIYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— pabomamw 1O CaMOCTOSTEIIBHO COCTABIICHHOMY IUIaHY, CBEPSSCh C HUM H C IIEIIbI0
NeSITeTbHOCTH, UCTIPABIISSE OIIMOKH, MCTIONB3YST CAMOCTOSTENHLHO TIOA00paHHbBIE CpeiCTBa (B TOM

yncie u HrepHer);

— cBOOOJIHO 11016308amMbCsl BBIPAOOTAHHBIMU KPUTEPUSIMHU OIICHKU M CAMOOLICHKH, UCXOIS U3
eI U UMEIOIINXCS KPUTEPUEB, pa3inyasi pe3yabTaT U CIIOCOObI 1eHCTBUM;

— B XO/I€ MIPE/ICTABICHUS POEKTA 0a8amsb OYeHK) €ro pe3yibTaTaMm;

— CaMOCTOSATCIIBHO 0oco3Haedanb MPUINHBI CBOCTO YCIICXa UJIN HCYCIICXa U HAXOAUTb CIIOCOOBI
BbIXOJa U3 CUTyallul HEYCIICXA,

— yMemb oyeHums CTETIeHb YCIEIIHOCTH CBOSH MHANBHYaTbHON 00pa3oBaTeIbHON
JESATEIIBHOCTH;

— 0asamu OyenKy CBOUM JMUYHOCTHBIM Ka4ecTBaM U YepTaM XapakTepa («KakoB 51»), ONpeaesaTh
HaIpaBJICHUSI CBOETO PA3BUTHS («KAKUM S XOUY CTaTh», «4TO MHE JIJIsl 3TOTO HAJIO CETAThY).

Cpeocmeom ¢hopmuposanus peryISITUBHBIX Y'Y J] City)aT TEXHOIOTHS MTPOOJIEMHOTO AUaIora Ha
dTare U3y4eHHsI HOBOTO MaTepuaia U TEXHOJIOTHS OIICHUBAHMS 00pa30BaTEIbHBIX TOCTHKEHUN
(Y4eOHBIX yCIIEXOB).



Ilo3naeamenvuvie YY/I:

5—9-11 knaccwl

— AHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOSamMb U 0000uamb (AKTHI U SIBICHUS;

— ocywecmensims CPaBHEHHUE, CEPUALIAIO U KIIACCU(PHUKALNIO, CAMOCTOATEIBHO BEIOHpast
OCHOBAHHUS U KPUTEPUH JUISl YKA3aHHBIX JJOTMYECKUX OINEPaLnii; CTPOUTH KJIACCH(PHUKALINIO TYyTEM
JMXOTOMHMYECKOTO JeJICHUs (Ha OCHOBE OTPULIAHHUA);

— cmpoums TOTUYECKH 000CHOBAHHOE PACCy’KJICHHE, BKITIOYAIOIIEE YCTAHOBICHUE TPUIMHHO-
CIICACTBCHHEBIX CBS3CHi;

— c030a6amb MaTEMaTHUECKHE MOACIIN,

— COCTAaBJIATh T€3UCHI, PA3JIMUHbIE BUABI IIJIAHOB (MIPOCTBIX, CIOXKHBIX U T.11.). [IpeoOpa3zoBbIBaTh
UH(POPMALIMIO U3 OJJHOTO BU/IA B IPYTOH (TaOJIUILy B TEKCT, IMArpamMMy H IIp.);

— 6bIYUMbIGAMb BCE YPOBHU TEKCTOBOH HH(OpMaLuy.

— yMemsb onpedeisimsb BO3MOXKHBIE HCTOUHUKHA HEOOXOUMBIX CBEJACHUN, IPOU3ZBOAUTDH MTOUCK
uH(bOpMaIy, AaHAJTU3UPOBATh U OLIEHUBATH €€ T0CTOBEPHOCTb.

— IIOHMMasl IO3ULUIO APYTOro YeI0BEKa, pa3iuiams B €r0 pedu: MHEHHE (TOUKY 3pEHHs),
JT0Ka3aTeNNbCTBO (apryMEHThI), (aKThl; TUTIOTE3bI, aKCHOMBI, TEOPUH. J{JIs1 3TOr0 CaMOCTOSITETEHO
MCIIOJIb30BAaTh Pa3/InYHbIE BUBI UYTEHU (M3ydarollee, IPOCMOTPOBOE, 03HAKOMUTENBHOE,
MOMCKOBOE), MPUEMBI CITyIIaHHUS.

— CaMOMYy c030a6ams UCTOYHUKYA MH(POPMALIUU PA3HOTO THUIIA U JIJISl pa3HBIX ayIUTOPHIA,
coOumo1aTh HH(POPMAIIMOHHYIO TUTHEHY U IpaBUiIa HHPOPMALMOHHON 0€30MacHOCTH;

— yMemb UCNOIb3068aMb KOMIBIOTEPHbIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOIMH KaK HHCTPYMEHT
JUISL TOCTUYKEHUS CBOUX Iiesiel. YMEeTh BbIOUpaTh a/IeKBaTHbIE 3a7au€ HHCTPYMEHTAJIbHBIE
IIPOrPaMMHO-aINIAPaTHBIE CPEACTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanusi mo3HaBaTenbHbIX Y'Y [ cimykaT yueOHBIN MaTepruall u IPEkIe BCETo
NPOAYKTHBHBIC 3aaHus Y4eOHMKA, TO3BOJISIONINE IPOABUTATHCS IO BCEM IIECTH JTUHUSIM

Pa3BUTHA.

1-1 JIP — Mcnonp30BaHue MaTeMaTUYECKUX 3HAHUN I PEILICHUS PA3INYHBIX MAaTEMAaTHYECKUX
3a/1a4 U OLICHKH ITOJIyYEHHBIX PE3YyJIbTATOB.

2- JIP — CoBOKYITHOCTb YMEHHUH 10 UCIIOJIB30BAHUIO JOKA3aTEIbHON MaTEMaTHUECKOM peUH.

3-s JIP — CoBOKYITHOCTH YMEHHI1 0 paboTe ¢ nHpopMaIuei, B TOM YHCIIE U C Pa3IMYHBIMU
MaTEMaTHU4YCCKNUMHU TCKCTaMU.

4-5 JIP — YMeHus uCoiab30BaTh MATEMAaTUYECKUE CPEACTBA TSl U3YUEHUS U ONTMCAHMUSI
peaNbHBIX MPOLIECCOB U SBJICHUM.



5-s1 JIP — He3aBUCUMOCTh M KPUTHYHOCTH MBIIIUICHUS.

6-s JIP — Boiist 1 HacTOHYUBOCTE B JOCTHIKEHUH IEJTH.

Kommynuxamuenwvie YY/I:

5-9-1u1 knaccwt

— CaMOCTOSITEIILHO OP2aHU306b16aMsb y4EOHOE B3aUMOICHCTBHE B IpyIIIe (ONpPEAEATh 001ye
LIEJIH, AJOTOBAPUBATHCS APYT C APYTOM U T.1.);

— OTCTanBasi CBOIO TOUKY 3PEHUs, npUEOOUmMb apeymMeHmul, MONTBEPXkKAas UX paKkTamu;
— B IUCKYCCUU yMemb 8blOGUHYMb KOHTPAPTYMEHTHI;

— YUUTBCSI KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C IOCTOUMHCTBOM NPU3HABAMb
OIIMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

— MIOHUMaAsI TTO3UIIHUIO IPYTOTO, PA3Iuams B €r0 PeUn: MHCHHE (TOUKY 3PEHUS ), T0Ka3aTEIHCTBO
(aprymenTsl), (haKThl; TUTIOTE3bI, AKCHOMBI, TEOPUU;

— YyMemb B3TJIIHYTh Ha CUTYAIIMIO C MHOM MO3ULIUU U 00208apUBAmMbCsl C TIOIBMHU HHBIX
TIO3UIIUH.

Cpeocmeom ¢hopmuposariiss KOMMYHUKATUBHBIX Y Y ]| CITy)KaT TEXHOIOTHS MPOOIEMHOTO
nuanora (moOy KIaronui ¥ MOIBOASIINN AUATIOT) H OpraHu3alus padoThl B MallbIX TpyMIax,
TaK)Ke UCMOJIb30BaHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOTMU MTPOIYKTUBHOTO YTSHHUS.

Dopmuposanue HKT-komnemenmnocmu ooyuarouuxcs.

[Tpu n3ydyeHnn yueOHOTo mpeaMeTa 00yJaronuecs yCOBEPIICHCTBYIOT MPUOOPETEHHBIC Ha
NIEPBO CTYIICHU HABBIKU Padomol ¢ unghopmayueii v onoaHsAT nx. OHU CMOTYT paboTaTh C
TEKCTaMH, TIPe0OPa30BhIBATH U HHTEPIIPETUPOBATH CONEPIKAIIYIOCS B HUX WH(POPMAIIHIO, B TOM
qHcIe:

* CUCTEMAaTU3UPOBATh, COMOCTABIIATh, aHATU3UPOBATh, 0000IIATh K HHTEPIPE-THPOBATH
nH(}OpMAIHIO, COACPIKAITYIOCS B TOTOBBIX HH(GOPMAITMOHHBIX 00BEKTAX;

¢ BBLACJIATH TJIAaBHYTO U I/I36BITO‘-IHYIO I/IH(bOpMaI_[I/IIO, BBITIOJIHATH CMBICIIOBOEC CBépTBIBaHI/Ie
BBIJICJICHHBIX ()aKTOB, MBICJICH; MPEICTABIATh HH(POPMAIIUIO B CKATOU CJIOBECHOU opMme (B
BUJIE TJIAHA WK TE3UCOB) U B HATJISAHO-CUMBOJIMYECKOi (hopme (B Bue TaOuil, TpadudecKux
CXEM M JUarpaMM, KapT MOHSITHI — KOHIENTYaIbHBIX THArPaMM, OTIOPHBIX KOHCIICKTOB);

¢ 3alI0JIHATHh U JOIIOJIHATH Ta6J'II/II_ILI, CXEMbI, JUarpaMmabl, TCKCThI.



OOyuaroniyecst yCOBEpIIECHCTBYIOT HaBBIK HOUCKA UHGDOpMAayuu B KOMIBIOTEPHBIX U
HEKOMITBIOTEPHBIX HCTOUHUKAX HHPOPMALIUH, TPHOOPETYT HABBIK (POPMYIUPOBAHUS 3aPOCOB U
OTIBIT UCTIOB30BAHUS TIOUCKOBHIX MaIinH. OHU HAay4aTCs OCYIIECTBIISTh MOUCK HH(POpPMAIINU B
WuTtepHeTe, MKOJIbHOM HHPOPMALIMOHHOM IIPOCTPAHCTBE, 6a3ax NaHHBIX U HA EPCOHATIBLHOM
KOMIIBIOTEPE C UCIOJIb30BAHNEM TIOUCKOBBIX CEPBUCOB, CTPOUTH MIOMCKOBBIE 3aPOCHI B
3aBHCHUMOCTH OT LI€JIM 3aIIpOca U aHAJIM3UPOBATh PE3YJIbTAThl IOMCKA.

OOGy4aromuecs: IpUOOPETYT MOTPEOHOCTH MOUCKA JOTIOTHUTEIILHONW HH(DOPMAITUHU TSI peIIeHUs
y4eOHBIX 3a1ad ¥ CAMOCTOATEIBHOM MMO3HABATEIBHOMN IESATENbHOCTH; OCBOAT 3P PEeKTUBHbIC
npuéMBI TIOUCKA, OPTaHU3AIMY U XpaHeHHs HH(OpPMAIMK Ha TEPCOHATTLHOM KOMITBIOTEPE, B
UH(POPMALIMOHHON cpeie yupexxaeHus u B IHTepHeTe; MpHOOpETYT NepBUYHBIC HABBIKU
(GOopMHPOBaHHUS M OpPraHU3aIUN COOCTBEHHOTO HHPOPMALIMOHHOTO MPOCTPAHCTBA.

OHM yCOBEpIICHCTBYIOT YMEHHE TIepeiaBaTh HH()OpMAIHIO B YCTHOH hopme, corpoBOxKIaeMOn
ayIMOBH3yaJIbHOW MOJIEP)KKOM, U B TMCbMEHHOHN (popMe runepmeua (T. €. coueTaHus TEeKCTa,
n300pakeHMsl, 3ByKa, CCbIIOK MEX/1y pa3HbIMU MH()OPMALMOHHBIMU KOMIIOHEHTaMH).

OOyuaromecst CMOTYT HCIIOJIb30BaTh HH(MOPMAIIHIO [T yCTAaHOBICHHUS TPUIHMHHO-
CIIC/ICTBEHHBIX CBSI3€H U 3aBHCUMOCTEH, OOBSICHEHHI M JJOKA3aTeIbCTB (hAaKTOB B PA3ITUUHBIX
y4eOHBIX U MPAKTUYECKUX CUTYALUSIX, CATYalUsAX MOJCITHPOBAHUS U IPOCKTHPOBAHMS.

BrInyCKHUKH [TOJTy4aT BO3MOXKHOCTb HAYYUTHCS CTPOUTH YMO3AKIIIOUEHHS U [IPUHUMATh
pelIeHNs] Ha OCHOBE CaMOCTOSATENIBHO MOJy4YeHHON MH(OPMAIMH, a TAKKE OCBOUTH OIIBIT
KPUTUYECKOT'O OTHOLICHHUS K OJTy4YaeMoil nH(pOopMaIMy Ha OCHOBE €€ COTTOCTABICHUS C
uHpOopMaLuei U3 Ipyrux HCTOYHUKOB U C UMEIOIIUMCS KU3HEHHBIM OIBITOM.

OcHoebl yuedoHo-ucc1e008amenbCKoil U NPOEKMHOU 0esAmea1bHOCHU.

B xo11¢ n3ydeHus Bcex y4eOHBIX MIPEIMETOB 00YUAIOIIUECS HPUOOPEnym Onblm RPOEKMHOU
deamenbHoCmu XKak 0co0oi Gopmbl yueOHOH paboThI, CITOCOOCTBYFOIICH BOCTTUTAHHIO
CaMOCTOSITEIIbHOCTH, UHUITHMATUBHOCTHU, OTBETCTBEHHOCTH, TIOBBIIIICHUIO MOTHBAIIUU U

3¢ (HEKTUBHOCTH YUCOHOU IEATEITPHOCTH; B XOJI€ PeaTU3alMN UCXOAHOTO 3aMBIC/Ia Ha
NPaKTUYECKOM YPOBHE OBJIAJICIOT YMCHHEM BBIOUPATh aJICKBATHBIE CTOSIIECH 3a/1a4e CPECTBA,
MNPUHHUMATh PCIICHUA, B TOM YUCJIC U B CUTyallUAX HCOHpeIIGJ'IéHHOCTI/I. Oun nmojydar
BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTD K Pa3pab0TKE HECKOJIBKMX BApUAHTOB PEIICHUH, K TIOUCKY
HECTaHAAPTHBIX PEIICHUH, IOMCKY M OCYIICCTBICHUIO HAanOoJIee MPHUEMIIEMOTO PEIICHHUSI.

B xoze miaHupoBaHus U BBIOJHEHHS yUE€OHBIX UCCIEI0BaHUN 00yYaroIuecs: OCBOSIT YMEHUE
onepuposams cunome3amu Kak OTIIMYUTEIbHBIM HHCTPYMEHTOM HAay4YHOT'O PacCyKICHUS,
npruoOPETYT OMBIT PELICHUS WHTEIUIEKTYallbHBIX 33/1a4 Ha OCHOBE MBICIIEHHOTO TIOCTPOCHUS
pa3IMYHBIX IPEIIOI0KEHNN U X TIOCIEAYIOUIEH IPOBEPKH.

B pesynbTaTe nieneHanpaBieHHON y4eOHON ASSTEHPHOCTH, OCYIECTBIIIeMON B (popmax
YuebH020 uccred08anus, yiebHo2o NpoeKmad, B X0J1€ 0C80E€HUS CUCMEMbl HAYYHbIX HOHAMUU Y
BBIITYCKHUKOB OyIyT 3aJI0KEHBI:

* MOTPEOHOCTh BHUKATH B CyTh H3y4aeMBIX MPOOJIEM, CTABUTh BOIIPOCHI, 3aTPAruBaOIINE
OCHOBBI 3HaHUU, JTUYHBIN, COL[UATIbHBINA, UCTOPUYECKUIN KU3HEHHBIN OIIBIT;



¢ OCHOBBI KPpUTUYCCKOI'0O OTHOLICHUS K 3HAHUIO, )KU3BHCHHOMY OIIBITY;
¢* OCHOBbBI HEHHOCTHBIX CY)KILCHI/II\/'I " OLICHOK;

* YBOXKCHHE K BEJIMUHIO YEJIOBEUECKOr0 pa3yMa, MO3BOJISIONIETO MPEOA0IEBATh HEBEXKECTBO U
pepaccyaKu, pa3BUBaTh TEOPETUUECKOE 3HAHHUE, TPOABUTATHCS B YCTAHOBICHUH
B3aUMOTIOHUMAaHUS MEXIY OTACIbHBIMU JIOJIbMU U KYJIbTyPaMH;

* OCHOBBI TOHUMAaHUS MPUHIMITHATIFHONW OTPAaHUUYEHHOCTH 3HAHUS, CYIIECTBOBAHMSI PA3TUUYHbIX
TOYEK 3pEHUs, B3IJISIIOB, XapaKTEPHBIX JJI Pa3HBIX COLUOKYJIBTYPHBIX CPEJl U JIO0X.

IIpeomemmunie pezyibmamol 00yueHus.

N3yueHnne MaTeMaTUKu B OCHOBHOM IITKOJIE 1a€T BO3MOKHOCTh 00YyYaIONuMCs TOCTHYb
CJICAYIOIINUX PE3YyJIbTATOB PA3BUTHSI:

Mamemamuxka. Anzeopa. I'eomempus.

HartypanbHble ynciaa. [Ipoon. PannonajabHbie yncia
BhInyCKHUK Hay4YuTCS:

e TIOHUMAaTh OCOOCHHOCTH JECCATUYHON CUCTEMBI CUUCIICHHUS;

e  ONEPHPOBATH MOHATHIMM, CBI3aHHBIMU C JEITUMOCTbIO HATYpaJIbHBIX YUCEI;

e  BBIPAXXaTh YMCJIa B SKBUBAJIECHTHHIX (hopMax, BbIOMpas Hanbosee NOIXOAAIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYyaIlH;

e CpPaBHHUBATh U yNOPAIOYMBATH PALIMOHATBHbBIC YUCIIA;

e  BBINOJIHATH BBIYMCICHUS C PALlMOHAIIBHBIMU YHCIIAMHU, COYETasl yCTHbIE U IMCbMEHHbBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAJIbKYJIATOPA;

e  HCHOJb30BATh MOHATHS U YMEHUS, CBA3aHHBIE C IPONOPIHOHAIBHOCTBIO BETUYHH,
NPOIIEHTAMH, B X0/I€ PELICHUsI MaTeMaTHUECKUX 3a/1a4 ¥ 3a/1a4 U3 CMEKHBIX IIPEIMETOB,
BBINOJIHATH HECIIOKHBIE TPAKTUYECKHE PACUETHI.

Buvinyckuux nonyuum 603mMoiuCHOCHb:
o NO3HAKOMUMBCSA C NOZUYUOHHBIMU CUCIEMAMU CYUCTEHUS. C OCHOBAHUAMU, OMIUYHbLMU
om 10;
o yenyoums u pazeums npeoCcmasieHus 0 HamypaibHbIX YUCIAX U CEOUCNBAX 0eNUMOCMU;
*  HAYUUMBCA UCNOIL308AMb NPUEMDL, PAYUOHATUIUPYIOUUE BbIYUCTIEHUS, NPUOOpecmu
NPUBBLIYKY KOHMPOIUPOBAMb BbIMUCTIEHUS, 8blOUPAs NOOXOOAUWULL 01 CUMYAYUU CNOCOO.

JlelicTBUTEJILHbIE YHCJIA

BrinmyckHuK Hay4YuTCs:



e HCIOJIb30BAaTh HAYAJIBHBIC MMPCACTABJICHUA O MHOXKCCTBC I[CI\/JICTBI/ITGJ'H)HI)IX YUCCII,
e OIICpUPOBATH MOHATHUCM KBAJIPATHOTO KOPHA, IPUMCHATH €TI0 B BBIYUCJICHUAX.

Bbll’lyCKHuK noiyuyum 603MONCHOCMb !

e pazeumMb NPEOCMABICHUE O YUCTE U YUCTOBIX CUCMEMAX OM HAMYPATbHBIX 00
0eticmeUmenbHbIX YUucesl, 0 POau 8bIYUCTIEHUL 8 NPAKIUKE,

e pazeumv u yenyoums 3HAHUs 0 OeCAMUYHOU 3aNUCU OeliCIEUMENbHbIX YUCEe]
(nepuoouueckue u Henepuoouiecxue opoou,).

N3mepenusi, npudInKeHusi, OUEHKHU
BrinyckHUK HAyunTCS:

* HCIOJIB30BATh B XOAC PCIICHHUA 3a4a4 3JICMCHTAPHBIC IPCACTABIICHUS, CBA3AHHBIC C
HpHGHI/I)KéHHbIMI/I 3HAa4YCHUSIMU BCIIUYHUH.

Bbll’lyCKHuK noJiyuyum 603MOMNCHOCMb.!

®  JIOHANMb, YUMo 4ucioesvlie aaHHble, Komopble UCNOJIb3YHOMCA ons xapakmepucmuKku
00bexmos OKpYIHcaArnweco mupa, A6AA0ncia npeumyuecneerHHo I’lpu6]lu9f€éHHblMu, umo
no 3anucu npu6ﬂu9fCéHHblx 3Halt€HMIZ, codepo;cau;uxc;z 6 MH¢OpMGI4uOHHbZX UCmMoOYHUKax,
MOIANCHO cy()umb 0 nocpewHocmu npu6ﬂu9fceﬂwl;

® NOHAMb, UNOo nocpeutnocntb pesyiobmama BbIYUCAECHUL 00JIICHA ObIMb cousmepuma ¢
noepeutHocmuio UCXOOHBIX OAHHDIX.

Anredpanyeckue BbIPaKeHUs
BrinmyckHuK Hay4yuTCs:

e  ONEPUPOBATH MOHATUSIMHU KTOXKIECTBOY», KTOKIACCTBCHHOE IPEOOPa30BaHIE», PEIIATh
3aJa4u, cojieprkaiire OyKBeHHbIE TaHHbBIE; paboTaTh ¢ popMysamu;

e  BBINOJHATH MPE0OPa30BaHMS BHIPAKEHUH, COAEPKAIINX CTEIICHH C IEIBIMH
NOKa3aTessIMHU U KBaJpaTHbIE KOPHU;

e  BBINOJHATH TOXKAECTBEHHBIC TPE0OPa30BaHNS PAlIMOHATBHBIX BEIPAKEHUH Ha OCHOBE
NpaBWI JEHCTBUI HAaJl MHOTOYJICHAMH H alredpandyecKuMu IpoosMu;

e BBINOJHATH PA3JIOKCHUE MHOTOYJICHOB Ha MHOKUTEJIH.

BoinyCKHUK NOIyYUm 803MONCHOCb HAYUUNBCA:

*  BLINOJHAMbL MHO2OWAL0BbIE NPEOOPA308AHU PAYUOHANILHBIX BbIPANCEHUU, NPUMEHSIS
wWuUpoKull Habop cnocobos8 u NPUEMos;

°  NpUMeHAmMb ModcOecCmeeHHble NPeodpaz08aHuusl OJisd peuleHUs 3a0ay U3 pasiuyHbIX
pazoenos Kypca (Hanpumep, 015 HAX0HCOEHUs HauboIbue20/HaUMeHbULe20 3HAYEeHUs
BbIPAICEHUSL).

YpaBuenus

BrinmyckHuK Hay4YuTCs:

e pelaTh OCHOBHBIE BUbI PALMOHAIBHBIX YPABHEHHUH C OHOW MEPEMEHHOM, CUCTEMBI
JIBYX YPaBHEHUI C JIBYMS IEPEMEHHBIMU;



IIOHUMATh ypaBHeHI/IC KaK Ba)KHeI\/'IHIYIO MaTeMaTI/I‘-IeCKYIO MOJICJb IJIsI OITUCAHUA U
U3yYeHUs pa3HOOOPa3HBIX PEATTbHBIX CUTYAIMi, pelaTh TEKCTOBBIC 3a7auu
anreOpanvdecKuM METOO0M;

NPUMEHSTH TpadUUeCKre MPEJACTABICHUS JIJIsl UCCIICIOBAHUS YPABHEHUH, UCCIICIOBAHMSI
Y PEIICHUS CHCTEM YPaBHEHUH C IBYMs IIEPEMEHHBIMH.

BblnyCKHMK noJiyuyum 603MOMNCHOCMb.!

061a0emb CneyuaIbHbIMU NPUEMAMU PeUUeHUs. YPABHEHULL U CUCTNEM YPAGHEHU,
VBEPEHHO NPUMEHAMb Annapam ypasHerutl 0Jisk peueHust pazHo0OPA3HbIX 3a0ay U3
MAmMemMamuKu, CMeHCHbIX NPeOMemos, NPAKMUKU,

npuUMeHsAmyb epagpuyeckue npedcmasienus 0 UCCIeO08AHUS YPABHEHULL, CUCTEM
VpasHenui, cooepaicauux OyKeernHvle Kodghduyuenmol.

HepaBencrBa

BoInyckHUK Hay4duTCs:

IIOHUMATh ¥ IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLLIEHUEM
HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

pelmaTh JIMHEMHbIE HEPAaBEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI; pelaTh
KBaJ[paTHbIE HEPABEHCTBA C OMOPOM Ha rpaduuecKue MpeacTaBIeHuUs;

IIPUMEHATH allllapaT HEPABEHCTB [UIsl PEIICHU 3a/1a4 U3 Pa3IM4HbIX Pa3JesIoB Kypca.

Bbll’lyCKHuK NOJIYYUm 603MOMNCHOCMb HAYHYUUMbCA.

PA3HO0OPA3HBIM NPUEMAM O0KA3AMENbCMBA HEPABEHCME, YBEPEHHO NPUMEHAMb
annapam HepaseHcms OJisi euleHUsl PA3HO0OPAZHLIX MAMeMamu4eckux 3a0ay u 3a0ay u3
CMEJICHBIX NPeOMemos, NPAKMUKU,

NpUMeHAmMb epaghuyeckue npedcmasienus s UCCIeO08AHUSL HEPABEHCME, CUCTEM
HepaseHcma, cooeparcauux OyKeeHHble Kodppuyuenmol.

OcHoBHbIE MOHATHSA. Unc/I0BbIEe PyHKIMU

BrinmyckHuK Hay4YuTCs:

TIOHUMATh U MCIIOJIb30BaTh (DYHKIIMOHAIBHBIC IOHSATHUS | S3bIK (TEPMHHBI,
CUMBOJINYECKUE 0003HAUCHUS);

CTPOUTH TPAPUKH FITEMEHTAPHBIX (DYHKITUIT; HCCIIEI0BATh CBOMCTBA YMCIOBBIX ()yHKITHIA
HAa OCHOBE M3y4YeHUS TIOBEJICHUS UX IpadUKOB;

MOHUMATh (DYHKIMIO KaK BAKHEHIITYF0 MaTEMAaTHIECKYIO MOJICIb ISl OMTUCAHUS
MIPOIIECCOB U SIBIICHUI OKPY’KAIOIIEr0 MUPA, TPUMEHSATH (DYHKIIMOHAIBHBINA SI3BIK TS
OTMCAHMSI U UCCIICIOBAHHS 3aBUCUMOCTEH MeX Ty (PU3HUECKUMH BETHUYNHAMH.

Bbll’lyCKHuK NOJIYYUuUm 603MONCHOCMb HAYHUUMbCA.

nPOBOOUMb UCCIeO08AHUS, CEA3AHHBLE C UYYEHUEM CEOUCE PYHKYULL, 6 MOM YlUcTe C
UCNONB308AHUEM KOMNBIOMEPA, HA OCHOBE 2PAPDPUKOB U3YUEHHBIX PYHKYULL CIMPOUms
bosee cnodicuvle epaghuru (KycouHo-3a0anHble, C «BLIKOJOMBIMUY MOYKAMU U M. N.);
UCNONb308aMb (PYHKYUOHATIbHBIE NPEOCMABNEHUSL U CEOUCMEA PYHKYULL O/ peuleHus
MaAmemMamuyecKux 3a0ay U3 pasiuidHsblx paz0enos Kypcd.



Yucii0BbIE 0CJIE10BATEIBHOCTH
BrinmyckHuk Hay4uTcs:

° IIOHUMATh U UCIIOJIb30BaTh A3BIK HOCHGI{OBaTeHBHOCTeﬁ (TCpMI/IHBI, CUMBOJINYCCKHUC
0003HaYCHMS ),

e TIPUMEHATH (POPMYIIBI, CBI3aHHBIE C APU(PMETHUECKON U TeOMETPUUECKON TPOTPECCUei,
¥ anmapar, copMUpOBaHHBIH NPH U3YYECHUH IPYTHX Pa3eiioB Kypca, K pEIICHUI0
3a/1a4, B TOM YHCJIe ¢ KOHTCKCTOM W3 PEATbHOM JKHU3HH.

Bbll’lyCKHuK nOJIyuyum 603MONCHOCNb HAYYUMbCAS

o peuwams KOMOUHUPOBAHHbIE 3A0aAYU C NPUMEHEHUEM POPMYIL N-20 YNeHA U CYMMbl
NepeuvIX N UIeHO8 apUPMEeMmu4ecKol U 2e0MempuiecKoli npo2peccuu, NPUMeHss npu
9MOM annapam ypasHeHull U HepaseHCcme;

*  NOHUMAMb APUPMEMUUECKYIO U 2EOMEMPUUECKYIO NPOSPECCUI0 KAK YHKYUU
HamMypanbHO20 ap2yMenma, C6:A3bl6ams apupMemuyecKyio npoespeccuro ¢ TUHelHbIM
POCHOM, 260MEMPULECKYI0 — C IKCNOHEHYUATbHBIM POCHIOM.

OnucarejbHas CTATHCTHKA

BBIHYCKHI/IK HAy4YUTCA UCIIOJIB30BATDh HpOCTGﬁH.IHG CIIOCOOBI MMPEACTABJIICHUA U aHAIN3a
CTaTUCTHYCCKHUX NaHHBIX.

BoinyckHUK noayuum 603MOHCHOCMb NPUOOPeCcmU NePEOHAYANbHBLI ONbIM Op2aHU3ayuU coopa
OQHHBIX NPU NPOBEOCHUL ONPOCA 0OUeCMBEHHO20 MHEHUSL, OCYWECMEIsMb UX AHATU3,
npeocmasisimo pe3yibmanmvl ONPoca 8 8uoe madiuysl, OUASPaAMMDBL.

Cay4yaiinble cOOBITHSI M BEPOSITHOCTD

BrInyCKHUK HAYYUTCS] HAXOAUTh OTHOCUTEIFHYIO YaCTOTY M BEPOSTHOCTh CIIYYaifHOTO COOBITHSI.
Boinycknux noayuum 603mMo4cHOCMb NPUOOPecmu ONnblm NPOBeOeHUs CLYHAUHbIX
IKCHEPUMEHMNO8, 8 MOM YUCIIe C NOMOUBIO KOMILIOMEPHO20 MOOETUPOBAHUS, UHMEPNPemayuu
Ux pe3yibmamoa.

Kom0nnaTopuka

BrInycKHUK HAyYUTCS periaTh KOMOMHATOPHBIE 3a]]a491 HA HAXOXKIEHUE YMCIa 00ObEKTOB WK
KOMOWHAINI.

BoinyckHux noayuum 603MOoNCHOCHb HAYYUMbCSL HEKOMOPbIM CHeYUATbHLIM NPUEMAM PeuleHUsl
KOMOUHAMOPHBIX 3A0aH.

Harasinnasi reomerpust
BrInycKHUK HAy4UTCS:
e pacmo3HaBaTh Ha YepTexkax, pUCyHKaX, MOJETSAX U B OKPYXKAIOIIEM MUPE IIIOCKUE U
POCTPAHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI;

e pacmo3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO MapajuieNenuneia, IpaBUIbHOM
NUpaMUIbl, HIAJTUHIPA U KOHYCA;



e CTPOWTH Pa3BEPTKHU KyOa M MPSIMOYTOIBHOTO MMapauIeeInIeIa;

e  ONpEAETATH IO JMHEHHBIM pa3MepaM pa3BEPTKU GUTYPbI THHEHHBIE pa3MepPhl CaMOi
¢Gurypsl 1 Ha060pOT;

e BBIUUCIATH O0BEM IPSIMOYTOIBHOTO MapasuIeIeuIe/a.

Bbll’lyCKHuK noiyyum 603MONCHOCMb !

°  HAYYUMbCA BLIYUCTAM 0O0BLEMBL NPOCMPAHCIEEHHBIX 260MEeMPUIECKUX uyp,
COCMABNEHHBIX U3 NPAMOY20IbHBIX NAPATIIENenUNe008s;

o yarnyoums u pazeums npeocmasienus 0 NpoCMpaHCmeeHHbIX 2eOMeMPUYEcKUx guaypax,

*  HAYYUMbCS NPUMEHAMb NOHAMUE PA3EEPMKU 05 BLINOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckue Gpurypbl
BrInycKHUK HAy4nTCS:

e TOJIH30BATHCS SI3BIKOM FE€OMETPHH ISl OMUCAHUSI IPEAMETOB OKPYKAIOIIETO MUPa U UX
B3aMMHOT0 PACIOJIOKECHHUS;

e pacro3HaBaTh U M300pakaTh Ha YEPTEKAX U PUCYHKAX T€OMETpUIECKHEe QUTYPHI U UX
KOHUTYpaInu;

e HaxOJUTh 3HAYECHMS JUIMH JIUHEHHBIX AIEMEHTOB QUTYP U UX OTHOLIEHHUS, FPaTyCHYIO
Mepy yriioB ot 0° go 180°, mpuMeHss omnpe/iesieHus, CBOMCTBA U MPU3HAKU QUTYDP U UX
3JIEMEHTOB, OTHOLIEHUS PUTYp (PaBEHCTBO, MOA00UE, CHMMETPHH, TOBOPOT,
napaelbHbIi epeHoc);

e ONEPUPOBATH C HAYAJIBHBIMU MOHATUSIMHU TPUTOHOMETPHUH U BBIIOJIHATH 3JIEMEHTapHBIE
orepauuu HaJ GYHKLIUSAMH YIJIOB;

e pemiaTh 33aJla4M Ha JOKa3aTebCTBO, ONUPAICh HA U3yUYEHHbIE CBOMCTBA QUTYD U
OTHOILICHUN MEXy HUIMU U IPUMEHSS NU3yUYE€HHBIE METO/IbI I0KA3aTEeIbCTB;

e pemIaTh HECIOXHbIE 33]]a4l Ha TIOCTPOEHUE, IPUMEHSST OCHOBHBIE aITOPUTMBI
MOCTPOCHHUS C TIOMOLIBIO LIUPKYJIS ¥ TMHEHKH;

e pelarh IPOCTEHIINE INIAHUMETPUUECKUE 3a/1a41 B IPOCTPAHCTBE.

BblnyCKHMK nojiyyum 603MOMCHOCMb.!

e 081a0emb MemoOamMu peuleHus 3a0ay Ha bIYUCIEHUSL U OOKA3AMENbCMBA: MemooomM Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepedopa 8apuaHmos u Memooom
2e0MempuU4ecKux Mecm mouex,

e npuobpecmu onvim NPUMEHEHUs AleeOPaAUYecKo2o U MmpUeOHOMEeMPUYECKo20 annapama
U uoetl OBUINCEHUSL NPU PeUleHUU 2e0MEMPUUECKUX 3a0al,

e 081a0emb MPAOUYUOHHOU CXEMOU PEUeHUst 3a0ad HA NOCMPOEHUE C NOMOWBIO YUPKYIIS
U TUHeNKU: AHAIU3, NOCMPOeHUe, O0KA3AMeIbCMe0 U UCCAe008aHUe;

e HAyuUmMuvCs peuams 3a0aiu Ha NOCMPOEHUE MEMOOOM 2e0OMEMPUIECKO20 MeCma Mo4eK
U Memooom noooous;

e npuobpecmu onvim UCCe008aHUsL CBOUCIE NIAHUMEMPULECKUX PUsyp ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOSPAMM,

e npuobpecmu onvim GbINOIHEHUsL NPOEKMOo8 no memam «I eomempuueckue
npeobpazosanusi na niockocmuy, «Ilocmpoenue ompeskos no hopmyner.

H3MepeHue reomeTpu4ecKUX BeJTUYMH

BoInyckHUK Hay4YuTCs:



e  HCIOJIB30BaTh CBOMCTBA U3MEPEHMS JUIMH, TUIOLIAACH U YIJIOB IIPU PEIICHUH 3a/1a4 Ha
HaXO0XJICHNE JJIMHBI OTpe3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI IyTH OKPYKHOCTH, I'PaLyCHON
MEpHI yIJIa;

e  BBIYMCIIATH IUIOLIAIN TPEYTOJIBHUKOB, IIPSIMOYTOJIbBHUKOB, MTapajlIeIorpaMM- MOB,
Tpaneuui, KpyroB U CEKTOPOB;

e BBIYMCIATH JJINHY OKPY’KHOCTH, JJIMHY yTU OKPYKHOCTH;

e  BBIYMCIIATH JJITMHBI JUHEHHBIX 3JIEMEHTOB (DUTYP U MX YTJIBI, UCTIONB3YS (DOPMYJIBI JITUHBI
OKPY>KHOCTH U JUIMHBI YTH OKPY>KHOCTH, (pOpMyJIbl Iommaneit puryp;

e pemarh 33Ja4d Ha JOKa3aTeIbCTBO C UCTIOIBb30BaHUEM (DOPMYJT ITTHHBI OKPYKHOCTH U
JUIMHBI IyTH OKPY>KHOCTH, (hopMyi1 rutomaaent puryp;

e pelaTh NPaKTHYECKUE 3a7a4M, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUYECKUX BEITUINH
(Mcnomb3yst MPH HEOOXOAUMOCTHU CIIPABOYHHUKH U TEXHUUECKUE CPE/ICTBA).

Bbll’lyCKHuK noiyuyum 603MONCHOCMb HAYYUMbCA.

o BLIYUCTAMb NIOWAOU PuU2Yp, COCMABIEHHBIX U3 08YX UNU OOJlee NPAMOY20IbHUKOS,
napanienocpammos, mpey2oibHUKos, Kpy2a u cekmopa,

®  6blHUCIIANDb I’ZJZOM/{CZOM MHO20Y20IbHUKOB, UCNONb3YA OMHOULEHUS PABHOBEIUKOCMU U
pasHococmaeieHnHocmu,

*  NpuMeHAmb aneebpauyecKull U MmpuUeoOHOMempuyecKui annapam u uoeu O8UNCeHUs npu
pelleHuU 3a0ay Ha 8bIYUCTIeHUe NI0WA0el MHO20Y20NbHUKOS.

Koopannatsl
BBINTyCKHUK HAYYUTCS:

e  BBIYUCIATH JUIMHY OTPE3Ka I10 KOOPAUHATAM €r0 KOHIIOB; BBIYUCIIATH KOOPAUHATHI
CepeHbBI OTPE3KA;
e  HCHIOJIb30BaTh KOOPJAMHATHBIN METO VISl U3yYECHHsI CBOMCTB IPSIMBIX U OKPY’KHOCTEH.

Bbll’lyCKHuK noJyyum 603MONCHOCMb.!

e 061a0emb Koopbunamnbm Mmemooom peutenus 3a0a4 HA BbLIYUCTCHUS U
OOKas’ame/zbcmea;

° npuo6pecmu Onblm UCNOJb306AHUA KOMNBIOMEPHBIX NPOcPAMM 0N AHANU3A YACTIHBIX
cydaes 63auUMHO20 paAcCnoOdHCEeHUA OprDiCHOCI’I’lelz U npAmsblx,

° npuo6pecmu Onblm 6bINOJIHEHUA NPOEKMOE8 HA memMy «prweHeHue KoopduHarnHoeo
Mmemooa npu peuieHuu 3a0a4 HA BbIYUCTEHUS U OOKA3ZAMETIbCMEA).

BekTopsl
BreinmyckHuK Hay4uTCs:

e OINEpUPOBATH C BEKTOPAMU: HAXOJIUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
reOMETPUUYECKH, HAXOAUTH BEKTOP, PAaBHBIN MTPOU3BEICHUIO 3aJaHHOTO BEKTOpa Ha
YUCIIO;

e  HAXOJUTh AJISI BEKTOPOB, 3aIaHHBIX KOOPJUHATAMU: JYIMHY BEKTOPA, KOOPIUHATHI CYMMBbI
U Pa3HOCTH JIByX U 0oJiee BEKTOPOB, KOOPAWHATHI TPOU3BEICHUS BEKTOpA Ha YHCIIO,
MPUMEHSISI P HEOOXOAMMOCTH COYETATEIbHBIN, TIEPEMECTUTEILHBINA U
pacrpeaenuTenbHbIi 3aKOHBI;



e BBIYUCIIATH CKAJAPHOC MMPOU3BCACHUC BEKTOPOB, HAXOAWUTD YTOJI MCKAY BECKTOPAMHU,
YCTaHaBJIMBATh NCPICHAUKYJIAPHOCTD PAMBIX.

Bbll’lyCKHuK noy4um 603MONCHOCHIb?

e 081a0emb GEKMOPHLIM MeMOOOM OJisl peuleHust 3a0ay Ha 8bIYUCTIeHUs. U
00KaA3amebCmed;

e npuobpecmu onvim GbINOIHEHUsL NPOEKMOB8 HA MeM) «NPUMEHeHUEe 6eKMOPHO20 Memood
npu peutenuy 3a0ay Ha bIYUCIEHUSI U OOKA3AMENbCIEAN.

3. Conep:xkanue yueOHOro npeamera
Xapaxmepucmuka CanpngClHuﬂ OCHOBHOZCO O6W€20 06pa306amm no mamemamuke

Hacrosmias mporpaMma 0CHOBHOTO 001IIero 00pa30BaHMs IO MAaTEMaTHKE COCTAaBIICHA HA OCHOBE
@OyHIaMEeHTaTBHOTO spa colepKaHus o0miero oopasoBanus U TpeOoBaHHH K pe3yIbTaTaM
oOuiero o0pa3oBaHus, IPEICTaBICHHbBIX B DeepanibHOM IOCY 1apCTBEHHOM 00pa30BaTeIbHOM
cTaHaapTe 001Iero 00pa3oBaHusl, C yUeTOM MPeeMCTBEHHOCTH ¢ [IpuMepHBIME IporpaMmMaMu
TSl HAa4aJIbHOTO 00111eT0 00pa3oBanus. B Hel Takke yUYUTHIBAIOTCS OCHOBHBIC HIICH U
nosnoxxeHus [Iporpammel pa3BuTus 1 GOPMHUPOBAHUS YHUBEPCATIBHBIX YUEOHBIX TEHCTBUM IS
OCHOBHOTO 00ITIeT0 00pa3oBaHMUsI.

CopepxaHre MaTeMaTHIECKOT0 00pa30BaHuUs IPUMEHUTEIHHO K OCHOBHOM IITKOJIE
MPEJICTaBICHO B BUJE CIEAYIOLUINX CONEPKATENbHBIX Pa3esioB. DTo apugmemuxa,; anreebpa;
@yuKyuu; sepoamuocms u cmamucmuka, eeomempus. Hapsiay ¢ 3TuM B coep:kaHre OCHOBHOTO
o011ero o6pa3oBaHUs BKJIIOUEHBI /1BA JOMOJHUTEIBHBIX METOI0JIOTMUECKUX pa3Jiena: 102UKa u
MHOJICEC8A;, MAMeMAmuKa 6 UCMOPUYECKOM pa3éumuu, 4To CBSI3aHO C peau3anuei 1enen
OOLIEMHTEIUIEKTYaJIbHOTO U OOIIEKYJIbTYPHOTO pa3BUTHs yuamuxcs. CoaepxaHue KaxJI0ro u3
ATUX Pa3/IeJIOB Pa3BOPAUUBACTCS B CONECPKATEIHLHO-METOAUUYECKYIO JTUHUIO, TPOHU3BIBAIOILY IO
BCE OCHOBHBIE Pa3/Ielibl COACPKAHUS MaTeMaTHYECKOro 0Opa3oBaHus Ha TaHHOM CTyleHH
oOyuenus. [1pu sTom nepBast muHUs — «JIoTMKa U MHOXKECTBAY — CITYXKHUT LIETTU OBIIAJICHUS
YYaIUMHUCS HEKOTOPBIMU 3JIEMEHTAMH YHUBEPCAJILHOTO MaTEMaTHUECKOIO s13bIKa, BTOpas —
«MareMaTuka B ICTOPUIECKOM Pa3BUTUN» — CIOCOOCTBYET CO3/IaHUIO OOIIEKYIBTYPHOTO,
TYMaHUTapHOTO (OHA U3YUYEHHS Kypca.

Coneprkanue pazjaena «ApupMeTuka» CIy>KUT 0a30i It TaTbHEHIIIET0 U3YUEHHUs yIalluMHCS
MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHUIO UX JIOTUYECKOTO MBIILICHHS, (POPMHUPOBAHUIO YMEHUS
IMMOJIB30BAThLCs AJITOPUTMAaMH, a TAKKC HpI/IO6p€TCHI/IIO MPAKTUYCCKUX HABBIKOB, HCO6XO)II/IMBIX B
TIOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATHS O YKHCIIE B OCHOBHOM IIKOJIE CBSI3aHO C
panuoOHaJIbHBIMU U UPPAllMOHAJIbHBIMU YK CJIaMU, q)OpMI/IpOBaHI/IeM TICPBHUYHBIX Hpe)ICTaBJ'IeHI/Iﬁ
0 IEHCTBUTEILHOM UHCIIe. 3aBeplIeHIe YUCIOBOM TUHUH (CUCTEMATH3AIUs CBEACHUIN O
I[efICTBHTeHI)HI)IX qyuciaax, O KOMIINICKCHBIX '-II/ICJ'IaX), TaK e KakK 1 00Jiee CI0KHBIE BOITPOCHI
apudmeTrku (anroput™ EBkinaa, oCHOBHasI TeopemMa apu()METHKH ), OTHECEHO K CTYTICHU
obmero cpeaHero (IMoJIHOTO) 00pa3oBaHMS.

Copepxanue pasaena «Anredpa» crnocoocTByeT GOPMUPOBAHUIO Y YUAIIUXCS MATEMAaTUIECKOTO
anmnapara JJisl peleHus 3a7a4 U3 pa3HbIX pa3/ieJIOB MaTeMaTHUKH, CMEKHBIX ITPEIMETOB, OKPYKa-
IOIJ_IGI>'I PCAJIBHOCTH. SI3BIK aHFCGPBI MOAYCPKUBACT 3HAYCHUEC MATCMATHUKU KAK SA3bIKa JJI1
MOCTPOEHUS MaTEMATHUYECKUX MOJIEJIEH MTPOIECCOB U SIBJIEHUM pealibHOro Mupa. B 3amaun
N3YyUCHUA aJII‘GGPBI BXOIAT TAaKKC pa3BUTUC aJITOPUTMHUYICCKOT'O MBIIIJICHUS, HGOGXOI[I/IMOFO, B



YaCTHOCTH, JUIsl OCBOCHMSI Kypca HH(POPMATHKH, OBJIaJICHUE HAaBbIKAMU J1€Jy KTUBHBIX
paccyxxnenuil. [IpeoOpazoBaHre CUMBOJIBHBIX ()OPM BHOCHUT crieliM(puyecKuii BKIaja B pa3BUTHE
BOOOpaKEHUS YUAIUXCS, UX CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOpYeCTBY. B oCHOBHOM
LIKOJIE MaTepUall IPyNIUPYETCs BOKPYT PallMOHAIbHBIX BBIPDAKEHUH, a BOIIPOCHI, CBA3aHHBIE C
UPPAMOHATLHBIMH BBIPAKCHUSAMH, C TPUTOHOMETPUICCKUMHU (PYHKIUSIMU H
npeoOpa30BaHUSAMU, BXOJAT B COJIEPKaHUE Kypca MaTeMaTUKH Ha cTapllieil cTyrneHu o0y4yeHus B
LIKOJIE.

Conepxanue pazaena «OyHKINMN» HalLlEJIEHO Ha MOIYYEHHE IIKOJIbHUKAMH KOHKPETHBIX 3HAaHUI
0 (DyHKIIMM KaK BaKHEHIIeH MaTeMaTU4eCKOM MOJIEH Uil ONMCaHMA U MCCIIEI0OBAaHUS Pa3HO-
00pa3HbIX nporieccoB. M3ydyeHue 3Toro mMarepuaia crocoOCTBYeT Pa3BUTHIO Y yUAIIUXCS
YMEHHS UCII0JIb30BaTh Pa3IMYHbIC SI3IKM MAaTEMATHKH (CIIOBECHBIN, CUMBOJIMYECKHUH,
rpaduueckuii), BHOCUT BKJIaJ B pOPMHUPOBAHUE MPEICTABICHUI O POJIM MaTEMAaTUKU B Pa3BUTUHU
LIUBUIN3ALUHU U KYJIbTYPBI.

Paznen «BeposiTHOCT M CTaTHCTHKAY» — 0053aTENIbHBI KOMIIOHEHT IIKOJIBHOTO 00pa3oBaHus,
YCUJIMBAIOIIUI €ro NPUKJIAJHOE U MPAKTUUYECKOe 3HaYeHHEe. DTOT MaTepual Heo0X0auM,
IpekIe BCero, Uit OpMUpPOBaHUS Y ydaruxcs QyHKIMOHAIbHOW IPaMOTHOCTH — YMEHUS
BOCIIPMHUMATh U KPUTUYECKH aHAJIM3UPOBATh MH(OPMAIIHIO, IPEICTABICHHYIO B PAa3IHUHBIX
(dopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX pealbHbIX 3aBUCUMOCTEHN, MPOU3BOAUTD
IpocTelIIe BEpOSITHOCTHBIE pacyeThl. M3yueHne oCHOB KOMOMHATOPUKHU MO3BOJIUT yYaleMycs
OCYILECTBIIATH PACCMOTPEHHUE CIy4aeB, Iepedop U MOACYET YKciia BAPHAHTOB, B TOM YHCIIC B
IIPOCTEUIINX IPUKIAJHBIX 3aa4ax.

HpI/I HN3YYUYCHUU CTATUCTUKU U BEPOATHOCTU 0601"3.H_IaI-OTC$I IMPEaACTaBJICHUA O COBpeMCHHOﬁ
KapTUHC MHpPa U METOJaxX €TI0 UCCICIOBaHNs, (1)OpMI/Ipy€TC$[ IMOHUMAaHHEC POJIN CTATUCTUKHU KaK
HWCTOYHHMKA COIMAJILHO 3HAYNMOM I/IH(I)OpMaI_II/II/I 1 3aKJIaJbIBAOTCS OCHOBBI BEPOATHOCTHOI'O
MBIIIJICHUS.

Henb conepxanus paznena «I'eoMeTpush — pa3BUTh Y yHaIIUXCS IPOCTPAHCTBEHHOE
BOOOpaX€HHE U JIOTHIECKOE MBIIIJICHUE TTyTEM CUCTEeMAaTHUYE€CKOTO U3y4YCHHs CBOMCTB
I‘eOMeTpI/I‘-ICCKI/IX (1)I/Il“yp Ha IIJIOCKOCTHU U B HpOCTpaHCTBe nu HpI/IMeHCHI/ISI ATHUX CBOI>'ICTB HpI/I
pelIeHn  3a/1a4 BEIYUCIUTEIFHOTO M KOHCTPYKTHBHOTO Xapaktepa. CyliecTBeHHAs pOJib MPU
3TOM OTBOJIUTCA pa3BI/ITI/IIO FGOMGTpH‘-IGCKOfI HUHTYUIUH. CO‘IeTaHI/Ie HarJiiJHOCTU CO CTpO-
TOCTBIO SIBJIAETCS HEOTHEMIIEMOM YaCThI0 T€OMETPUUECKUX 3HAaHUNA. MaTepuai, OTHOCAIIMICS K
omokam «KoopauHaTtel» 1 « BeKTOpBI», B 3HAUUTEIBHON CTETICHN HECET B ce0€ MEKIIPEIMETHBIC
3HAHMS, KOTOPBIE HAXOAT MPUMEHEHHUE KaK B Pa3JIMUYHBIX MATEMAaTHUYECKUX TUCIUIUINHAX, TaK U
B CMCIKHBIX HpCI[MeTaX.

Oco0eHHOCTHIO pazfena «JIoruka 1 MHOKECTBay SIBISIETCS TO, YTO MIPECTABICHHBII B HEM
MaTrepuai IPEUMYLIECTBEHHO U3y4aeTCs IPH PaCCMOTPEHUH PA3JIMYHbIX BOIIPOCOB Kypca.
CoOTBETCTBYIOIINI MaTepra HalleJIeH HA MATEMaTHUYECKOE Pa3BUTUE yUalluXcCs,
(dopMUpOBaHKE Y HUX YMEHUS TOYHO, CXKATO U SCHO U3J1araTh MBICIH B YCTHON U MMCbMEHHOMN
peun.

Paznen «MaTtematuka B HCTOPUYECKOM Pa3BUTUN» MpeAHA3HAUEH I (HOPMUPOBAHUS
NpeCTaBICHUN O MaTEeMaTHKE KaK YaCTH YeJIOBEUECKON KYJIbTYPHI, sl OOLIETro pa3BUTHSA
HIKOJILHUKOB, JIJISl CO3/1aHUs KyJIbTYPHO-UCTOPHUECKOM cpeapl 00yuenus. Ha Hero He
BBIJIETISIETCS CIIELIMATIbHBIX YPOKOB, YCBOCHUE €TI0 HE KOHTPOJIUPYETCS, HO COAEPKAHUE ITOTO
pazzena opraHM4HO MPUCYTCTBYET B y4eOHOM Ipoliecce Kak CBOEro pojia ryMaHUTapHbIN (HOH
IPU PAaCCMOTPEHUHU MTPOOJIEMAaTUKU OCHOBHOT'O COJEPKAaHUSI MAaTEMAaTUYECKOT0 00pa30BaHus.



I[aHHaH nporpamMmma 1o MaTCMaTuKe Jisd OCHOBHO HIKOJIBI SBJIAETCS JIOTHUYECKUM
MPOJOHKEHUEM MTPOTPaMMBI JIJIsl HAYaIbHOM IIKOJIBI M BMECTE C HEl COCTaBISIET ONMUCAHHE
HEIMPEPHIBHOTO Kypca MaTeMaTUKH ¢ 1-ro 1o 9-i kiacc 001meoopa3oBaTeIbHON NTKOJIBI.

MATEMATHKA 5 kaacce

HarypajabHble ynucia

Jlecatuunas cucreMa cuucieHus. PuMckas Hymepanus. ApudmeTndaeckue AeiHCTBUS Hal
HaTypaJbHBIMU unciamu. CTeNeHb C HaTypalbHBIM MTOKa3aTeleM. 3aKOHBI apu(PMETHUIECKUX
JIEUCTBUI: IEPEMECTUTEIIbHBIN, COUETATENIbHBIN, pacpeaeIUTENbHbIN. OKpyII€HUE YUCET.
[Ipukuaka u OLlEeHKa pe3yJIbTaTOB BBIYUCIICHUH. [[eeHne ¢ 0CTaTKOM.

OObIKHOBEHHbIE IPOOH

OcHoBHOe cBo¥cTBO Apodu. CpaBHeHUE IpoOeit. ApudMeTndeckue IeHCTBUS C
OOBIKHOBCHHBIMU JAPOOSIMH: CJIOKEHUE M BRIYHTAHUE APOOSH C OJJUMHAKOBBIMU U C PA3HBIMHU
3HaMEHAaTeNsIMU (MIPOCTEHIIINE CIy4Yau), yMHOKEHHE U JelieHue OOBIKHOBEHHOM Ipo0Ou Ha
HaTypajibHOE 4Kciio. HaxoxaeHue yacTu OT LEeJIoro M LEoro 1o ero 4acTu B ABa IpHeMa.
Jecsatuunas 1poodb

CpaBHeHUE NEeCATUYHBIX Ipo0eil. ApudmeTHueckue IeiHCTBUS ¢ JECATUIHBIME IPOOSMHU.
[IpencraBnenue aecATUIHON IpOOH B BUIE OOBIKHOBEHHOM POOU M OOBIKHOBEHHOMW B BHJIC
JECSITUIHOM.

TexcToBbBIE 3a1a4H

Pemennie TekCcTOBBIX 33724 apuPpMETHUECKUM CITOcOOOM. MaTtemMaTnyeckue MOJENH peabHbIX
cuTyauui (MOArOTOBKA yJalllUXCsl K PEUICHUIO 3a7a4 alNredpandeckuM METOA0M).

N3mepenusi, npudInKeHusl, OUEHKHU

EnuHuibl u3mMepeHus JUIMHBIL, TIoaau, o0bemMa, MacChl, BpeMEHH, CKOpOCTH. Pazmepsl
00BEKTOB OKPYXKAIOIIEro Hac MUpa (OT AIEMEHTAPHBIX YacTHIl 10 BeceneHHoil), JMTeNnbHOCTh
MPOIIECCOB B OKPYXKAIOIEM HAC MUPE.

[TpencraBieHre 3aBUCKIMOCTH MEXKy BETMYHMHAMHU B BUJE (POPMYIL.

IIpoueHTHI

HaXO)KI[CHI/Ie IPpONCHTA OT BEJIMYUHLBI, BEJIMYUHEBI 110 €€ ITPOLICHTY.

HauanbHble cBeleHUsI Kypca ajredpbl

Anredpanyeckue BbIPaKeHUs

bykBeHHbIe BbIpakeHUs (BbIpaXKEeHHsI ¢ IEPEeMEHHBIMH). Ynca0Boe 3HaueHHe OYKBEHHOTO

BBIpKEHUS. YTIPOILEHUE BBIPAXKESHUH (IPOCTEHIIINE CITy4an MPUBEACHUS TOJ00HBIX
cJaraeMbix).



VYpaBuenue. Kopens ypaBHeHUs. PellieHre ypaBHEHHI METOAOM OTBHICKAHUSI HEU3BECTHOTO
KOMIIOHEHTA AeUCTBUS (IIPOCTENIINE CITydaHn).

Koopaunartsi

Koopnunathslii 1yd. M300pakeHne drcen TOUKaMu KOOPIUHATHOTO JIyYa.

HavanbHble NOHATHA U (PAKTHI Kypca reoMeTpuH

I'eomerpuueckue purypsl u Tejia. PaBeHCTBO B reoMeTpun

Touka, npsmast 1 mockocTs. Paccrosiaue. OTpesok, nyd. Jlomanas. [IpsMoyroabHuK.
Okpy>xHOCTh M KpyT. LlenTp, paaunyc, nuametp. Yroma. [Ipsmoii yros. OcTpble U Tylbl€ YTJIbl.
Pa3BepnyThiii yroiu. buccekrpuca yria. CBOMCTBO OMCCEKTPUCHI yTIa.

Tpeyronsauk. Buasl TpeyronbHukoB. CyMMa yIjioB TPEyTrOJIbHUKA.

[TepnienanKyAsspHOCT NPAMBIX. CepeAMHHBIN TepreHAUKYIsp. CBOMCTBO CEPEAUHHOTO
NepreHInKyIIsApa K oTpe3Ky. Harnsaablie npencTaBieHus O MPOCTPaHCTBEHHBIX Tenax: Kyoe,
napajenenunene, npusme, nupamue, mape, chepe, kKonyce, mumHape. Pazseprka
IPSIMOYTOJIBHOTO Napajuleenuneia.

N3mepenue reoMeTpu4ecKux BeJIUYHH

Jnuna orpeska. JlnuHa JOMaHOU, IEPUMETP TPEYTOIbHUKA, IIPSIMOYTOJIbHUKA.

Paccrosinne Mexny nByms Toukamu. MacmTal. PaccTossHue OT TOUKH 70 IPSMOH.
Bennuuna yrna. ['pagycnas mepa yria.

[Tonsitue o miomaay miockux ¢uryp. PaBHococTaBiieHHbIE U paBHOBETUKHE (DUTYPBI.

IIepumetp u mwiomans npsAaMoyroiasHuka. [nomans NpsAMOyroabsHOro TpeyrojabHUKa, ILUIOIIA b
IIPOU3BOJIBHOT'O TPEYTOJIbHUKA.

O6nem Tema. @opmyssl 00beMa IPSIMOYTOJIBLHOTO TTapajieenuneaa, Kyoa.
DJIeMeHTbl KOMOMHATOPUKH

JlocToBepHbIe, HEBO3MOXKHBIE U ciTyyaiiHble coObITHs. [lepebop BapuaHTOB, J€peBO BapUAHTOB.

MATEMATHKA 6 xaacc

Apujpmernka.

PanuoHaJbHBIE YHCIA



[enbie uncna: MONOKUTENbHBIC U OTPULIATENbHBIE U HYJIb. Monynb uncna. CpaBHEHHE
paroHaNbHBIX Yyucen. ApudmeTnueckre AeUCTBUS C PallMOHAIBHBIMH YHCIaMH. YHCIOBBIE
BeIpakeHUs. [Topsiiok ACHCTBHIA B HUX, UCIIOJIb30BaHNE CKOOOK. 3aKOHBI apu(hMETHICCKUX
JEUCTBUI.

[Ipouentsl. HaxoxaeHne mpoieHTa OT BeTUYHHBI, BETUIHHBI 110 €€ TPOIEHTY, MPOIIEHTHOTO
OTHOIICHHUSA. 3a/1a4¥ ¢ Pa3HBIMU MPOLIEHTHBIMU 0a3amu. OTHOIICHUS. BhIpaskeHue OTHOIIECHUS B
nporneHTax. [Iponoprus. [IponopirionanbHbIe M 00PaTHO MPOMOPIHOHAIBHBIE BEIUYHHBI.
HarypanbHble ynciia

JenumocTts HaTypanbHbIX uncel. [Ipu3znaku nenmumoctu Ha 2,3,5,9,10. IIpocThie u cocTaBHBIE

ymcna. PaznoskeHue HaTypaabHOTO YUCIa HA POCThle MHOXKUTeNU. Hanbonbuuit oOmmii
JIETUTENIb U HAUMEHbIIIee 00I1Iee KpaTHOE.

JApodu

Apudmernueckue neiicteus ¢ apoosmu (npumenss HOK). Haxoxxnenue yactu OT 1enoro u
I1EJI0TO TI0 €r0 YacCTH B OJIMH MPHUEM.

HauanbHble cBeleHUsI Kypca ajaredpsbl.

Auredpanyeckue BbIpasKeHHsl. Y PaBHEHHSA

BykBeHHbIe BoIpaykeHHsl. YncnoBoe 3HaueHne OyKBEHHOTO BBIPAKEHHS. Y IPOLICHHUE
BBIPAKECHHM. AJITOPUTM PELICHUS YPABHEHUS IIEPEHOCOM CJIaraeMbIX U3 OJHON 4acTH
ypaBHEHHUsI B Apyryto. Perienne TekcToBbIX 3aa4u areOpandeckum MeTooM. OTHOLICHHUS.
[TponopunOHAIBHOCTH BEJINYMH.

Koopannatsl

KoopaunaTtaas npsmast. M300paxeHne 4nuces ToYKaMi KOOPAMHATHON MPSMOH.
['eomeTpruyecKkuii CMBICT MOAYJIS YnCia. YACIOBBIE IPOMEXKYTKH, HHTEPBAJ, OTPE30K, JIyY.
dopMyIa pacCTOSHUAA MEKy TOYKAMU Ha KOOPAUHATHOU NpsMOM. JlekapTOBbI KOOPAUHATHI Ha
IUIOCKOCTH, KOOPAUHATHI TOUYKH.

HavanbHble NOHATHA U (PAKTHI Kypca reOMeTpUM.

I'eomerpuuyeckue Gpurypbl 4 Tejia, CAMMETPUA HA IIOCKOCTH

LenTpanpHas u oceBasg cummetpus. [lapamiensHocTh npsiMbIX. OKpy>XHOCTB U KpyT. Yucno I1.
Jmuna okpyxHoctH. [Imomans kpyra. Harnmsaaeie npeacraBinenus o mape, chepe. Dopmyibr
IUTOIAAN TTOBEPXHOCTH cpephl M 00bEMa mapa.

JyieMeHTHI Teopuu BeposiTHoCTei. IlepBble nmpeacTraBieHnsi 0 BEPOATHOCTH

Yucno BCeBO3MOXKHBIX HCXOJI0B, PABUJIO TPOU3BeIeHUs. biaaronpusaTHeie 1 HEOIArONpUsITHbIE
ucxospl. [Toacy€r BepoATHOCTH COOBITHS B TPOCTEUIIINX CITydasix.

AJITEBPA 7 kjacc




MartemMaTnyecknid A3b6IK. MaTeMaTH4ecKass MoaeJIb
UYucnosele u anredpandeckue BeipakeHus. [lepemennas. Jlomyctumoe 3HaueHHE TEPEMEHHOM.
Henomyctumoe 3naueHne nepeMeHHou. [lepBeie MpencTaBiacHust 0 MaTEMATHYECKOM SI3BIKE U O

MaTeMaTU4YeCKOl MoAeNH. JINHENHbBIE YpaBHEHHS C OJTHOW MEPEMEHHOM.

JluHeiHbIe ypaBHEHHS KaK MaTeMaTHUECKHe MOJIETH pealbHbIX cuTyanuid. KoopannatHas
npsiMasi, BUJIbI IPOMEKYTKOB Ha HEll.

JIuneiinasi pyHKumMs

KoopaunaTtHast miaockocTb. AJITOPUTM OTBICKaHHSI KOOPAWHAT TOYKU. AJITOPUTM ITOCTPOEHUS
TO4KU M (a,; b) B IpIMOYTOJILHON CUCTEME KOOPINHAT.

JIuneiiHoe ypaBHEHHE ¢ IBYyMs lepeMeHHbIMU. Perienue ypaBaenus ax + by + ¢ = 0. I'padpuxk
ypaBHEHHsI. AJITOPUTM NOCTPOCHUS Tpaduka ypaBHeHus ax +by + ¢ =0.

Jluneiinas pynkus. HezaBucumas nepemenHas (apryMeHT). 3aBucumas nepemenHas. ['padux
nuHelHoU ¢pyHkuuu. Hanbonpiee 1 HauMeHbIlee 3Ha4eHus TMHEHHOW (DYyHKIMM Ha 3alaHHOM
npomMexyTke. Bospactanue u yObiBaHMe TUHEHHON (QyHKITUH.

Jluneiinas QyHkus y = kx u ee rpaduxk.

B3anMHoe pacnionoxenne rpadiKoB JTHHEWHBIX (PYHKITUH.

Cucrembl ABYX JIMHCHHBIX YPAaBHEHHUI € AByMs NepeMEHHBIMHU

Cucrema ypaBHeHuil. Pemenue cucreMsl ypaBHeHui. [ padudeckuii MeTo pelieHus CUuCTeMbl
ypaBHEeHUW. MeTo1 ToACTaHOBKU. MeTo 1 anreOpandecKoro CiIoKEHHUs.

CucreMbl IBYyX JTMHEHHBIX YpPaBHEHUH C IBYMs NIEPEMEHHBIMHU KaK MaTeEMaTHUECKUE MOJIETH
peabHBIX CUTYaAIUH (TEKCTOBBIC 3a1a4H).

CreneHb ¢ HATYPAJbLHBIM MOKa3aTeJIeM

Crenenn. OcHoBanue cteneHu. [lokazarens crenenu. CBOMCTBA CTENIEHU C HATYPAIbHBIM
IoKa3arejieM. Y MHOXKEHHE U JeJIEHHE CTEIIEHEH ¢ OQMHAaKOBLIMU MMoKa3aTelsiMu. CTeneHb ¢
HYJICBBIM ITOKa3aTEJIeM.

OnHouienbl. Onepanuu HaJg OJHOYJICHAMH

Opnnowren. Koaddurment onaowiena. CTannapTHeIN BUI oHOWICHA. [1000HbBIC OTHOWICHBI.

CrnosxeHue OHOUYICHOB. Y MHOXKEHHUE OJHOWICHOB. Bo3BeeHe oqHOUIEHA B HATYPAIbHY IO
crereHsb. Jlenenue ogHOWICHA HA OTHOYJICH.

MHoro4eHbl. Apu(pmMeTnyeckne onepanuu Hal MHOTO4JIeHAMHU

MHorouneH. Ynensl MuHorowieHa. JIsyunen. Tpexunen. [IpuBenenne noJoOHbIX YWICHOB
MHorouseHa. CTaHJapTHBIN BUI MHOTOYJICHA.



CrnoXKeHHE U BRIUMTAHHE MHOTOYJICHOB. Y MHOKEHHME MHOTOYJICHA Ha OJHOYJICH. VYMHOXKEHHIE
MHOI'O4JICHAa Ha MHOT'OYJICH.

KBagpat cymmBl 1 KBazipat pa3HOCTH. PazHocTh KBaapaToB. PasHOCTh KyOOB U cymMMa KyOOB.
JleneHnre MHOTOUJIEHa HA OJHOYJICH.
Pa3yoxeHne MHOT04/1€HOB HA MHOKMTEIH
Brinecenue o611ero MHOKUTENS 3a ckoOKu. Crioco6 rpynnupoBkH. PaznoxeHne MHOro4JieHa Ha
MHOXHTEIH € TIOMOLIbIO (POPMYJT COKPAIIIEHHOTO YMHOXKEHUS, KOMOMHAIMH PA3JINYHbIX
npreMoB. MeTo/1 BBIJICICHUS TTOJIHOTO KBaIpaTa.
[Tonsitue anredpandeckoit Apoobu. CokpalieHue anredpandeckon apoou.
ToxnectBo. ToXIECTBEHHO paBHbIE BhIpaXeHUs. T0XIEeCTBEHHBIE IPeoOpa3oBaHusl.

_ 2
DYyHKIUA y =X

_ 2 o _ 2 .
OyHkuus y = x°, ee cBoMCTBa U rpaduk. PyHKUUA y = -x°, €e CBOMcTBA U rpauK.
['padpraeckoe perneHne ypaBHEHHM.
Kycounas ¢pynknus. UYrenue rpaduka Gpynkmun. O6macts onpenenenus pynkuuu. [lepsoe
NpeCTaBICHNE O HENPEPhIBHBIX QYHKIMAX. Touka pa3psiBa. Pa3bsicHeHNe cMbICia 3aMUCH Y =

f(x). ®yHKIIMOHATIbHAs! CUMBOJIHMKA.

Oo0o0marwimee nopropenue (9 4)

TEOMETPUS 7 kaacc

HavanbHble reoMeTpu4eCKue CBCACHUA

[Ipocteiimme reomeTpuueckue GUrypsl: IpsmMas, TOUKa, OTPE30K, J1yd, yroi. [lonstue
paBeHcTBa reomerpuueckux ¢puryp. CpaBHeHUE OTPE3KOB U yIJIoB. MI3Mepenune oTpe3kos, yiMHa
otpeska. M3mepenue yrios, rpagycHas Mepa yrina. CMeKHbIE U BEPTUKAJIbHBIE YIUIBI, UX
cBoiicTBa. [lepneHIuKyIsIpHBIE IPSIMBIE.

OcnosHas yenb — CUCTEMATU3UPOBATh 3HAHUS YYAILIUXCS O IPOCTEHIINX FEOMETPUIECKUX
¢urypax u ux CBOMCTBax; BBECTU IOHSATHE PABEHCTBA QUTYP.

B nanHoit TeMe BBOASATCS OCHOBHBIE T€OMETPUUECKUE MOHITUS U CBOMCTBA MPOCTEUIIINX
reOMEeTPUYECKUX (PUTYp HA OCHOBE HATJISIIHBIX MPEICTABICHUH yYaIuxcst MyTeM 0000IIeHuUs
OYEBHIHBIX WJIM U3BECTHBIX U3 Kypca MaTeMaTHKN |—6 KIIaCCOB reOMETPUIECKUX (haKTOB.
HOHSITI/IC AKCHMOMBI HAa HAYAJIbHOM H5TaIllc O6y‘-IeHI/I$I HE BBOJUTCA, U CaMH aKCUOMBI HEC
dbopMyIupyIOTCS B IBHOM BHie. HeoOX01uMBbIe HCXOAHBIC TTOJIOKEHHUS, HA OCHOBE KOTOPBIX
U3y4aloTCs CBOICTBAa TeOMETPHUECKUX (UTYD, IPUBOIATCS B OMMCATENbHON (hopMme.
[IpuHIIMTIHATEHEIM MOMEHTOM JIAaHHOUW TEMBI SIBJISICTCS] BBEICHHUE TTOHSATHS PAaBEHCTBA



TCOMETPHUICCKUX (1)I/Il"yp Ha OCHOBC HaArJiagHOIO
IIOHATHA HAJTOXCHUA. OnpeneneHHoe BHUMAaHHUC NJOJIKHO YACIATHCA IMPAKTUYCCKUM
IMPUITOKECHUAM I'€COMETPUUCCKHUX MMOHATHH.

TpeyrojibHuKH

TpeyrosnbHuk. IIpu3Haku paBeHCTBa TPEeyroiabHUKOB. [IeprieHauKysap k npsaMoin. Menuassi,
OMCCEKTPHUCHI M BBICOTHI TPEYTOIbHUKA. PaBHOOCIPEHHBIN TPEYTOIBHUK U €r0 CBOWCTBA. 3aaun
Ha MOCTPOEHUE C MTOMOIIBIO HUPKYJIS U JINHEHKH.

OcnosHas yenb — BBECTH MOHITHE TEOPEMBI; BEIpAaOOTaTh YMEHHUE T0Ka3bIBaTh PABEHCTBO
TPEYTOJIBHUKOB C TOMOIIBIO U3Y4YEHHBIX IIPU3HAKOB; BBECTH HOBBIM KJIACC 3aJa4 — Ha
IIOCTPOEHUE C IIOMOILBIO LIUPKYJI U JTUHEHKH.

[Tpu3Haky paBeHCTBA TPEYTOJLHUKOB SBJISIOTCS OCHOBHBIM Pabo4MM armapaToM BCEro Kypca
reomeTpun. JlokazaTenbCcTBO OOJBIIEH YaCTH TEOpEeM Kypca M TaKXKe PelIeHHe MHOTHX 33134
MIPOBOAMTCS MO CIEAYIOLIEH cXeMe: TIOUCK PaBHBIX TPEYTrOJIbHUKOB — 000CHOBAHUE UX
PaBEHCTBA C MOMOIIBIO0 KAKOT0-TO MPU3HAKA — CIIEACTBUS, BHITEKAIOIINE U3 PABEHCTBA
TpeyroJbHUKOB. [I[puMeHeHe NTPU3HAKOB PaBEHCTBA TPEYTOJbHUKOB IIPU PEILIEHUH 3a/a4 JJaeT
BO3MO>KHOCTh IIOCTETICHHO HAKaIUIMBATh OMBIT IPOBEACHUS 10Ka3aTEIbHBIX paccyskaeHuid. Ha
HAYaJIbHOM 3Tare U3y4eHus U IPUMEHEHHsI PU3HAKOB PaBEHCTBA TPEYTOJIbHUKOB
1es1eco00pa3HoO UCIOJIb30BaTh 33Ja4M ¢ TOTOBBIMU YEPTEKAMHU.

IMapajuiesibHbIE IPSIMbIE

HpI/ISHaKI/I NapajiiCJIbHOCTH ITPSMBIX. Axcrnoma HnapaJluICJIbHBIX IIPAMBIX. CsoiicTBa
napaajCIbHBIX IPAMBIX.

OcHoeHas yenb — BBECTH OHO U3 BAKHEHIINX MOHATUN — MOHATUE MAPAJUIEIbHBIX NPSMBIX;
JlaTh NEPBOE MPEJICTaBIEHHE 00 aKCHOMaX U aKCHOMAaTHUYECKOM METO/I€ B T€OMETPUHU; BBECTH
aKCHOMY MapajlIeNbHBIX IPSIMBbIX.

[Tpu3Haky U cBOWCTBA MapaJUIENbHBIX MPSIMBIX, CBA3aHHBIE C YTIIaMHU, 00pa30BaHHBIMU MPU
MEePECCUCHHUH JIBYX MPSIMBIX CEKYIIEH (HAKPECT JIeKAITUMHU, OJTHOCTOPOHHUMHU,
COOTBETCTBEHHBIMHU), IIUPOKO UCTIOIB3YIOTCS B AANbHEHIIIEM MTPH U3YUYEHUH YEThIPEXYTOIbHH-
KOB, MIOJJOOHBIX TPEYTOJIBHUKOB, IIPH PEIICHUH 3a]1a4, a TAK)KE B Kypce CTEPEOMETPHH.

CooTHOILIECHUSI MEKAY CTOPOHAMM M YIVIaMH TPeyroJbHUKA

CymMa yriioB TpeyronbHuKa. COOTHOLIEHHE MEXKAY CTOPOHAMHU U YIJIAMU TPEYTOJIbHUKA.
HepasenctBo Tpeyronbauka. [IpsMoyroiapHblie TpeyroabHUKH, X CBOMCTBA U IPU3HAKU
paBeHcTBa. PaccTostHue OT TOUKM 10 MpsAMOM. PaccTostHue Mexay napajuieabHbIMU IPSIMBIMH.
[TocTpoeHune TpeyronbHUKa 110 TPEM JIEMEHTaM.

OcHogHas yenb — pacCMOTPETh HOBbIE MHTEPECHBIE U BaKHbBIE CBOWCTBA TPEYTOJIbHUKOB.

B nanHOM TeMe 1OKa3bIBAETCSA OHA U3 BAXKHEUIINX TEOPEM '€OMETPUH — TEOPEMA O CyMME
yTJI0B TpeyrojabHUKa. OHa MO3BOJISAET JaTh KIACCU(UKALMIO TPEYTOJbHUKOB MO yIiIaM
(OCTpOYTOJIbHBIN, IPSIMOYTOJIBHBIN, TYNOYTOJBHBIN), @ TAKXKE YCTAHOBUTH HEKOTOPHIE CBOMCTBA
Y TIPU3HAKU PABEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.



[TonsiTE paccTOsSHUS MEXKy NTapauIeIbHBIMU MPSIMBIMU BBOJIUTCSI HA OCHOBE JJOKA3aHHOM
IIPEABAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOUKHU KaXXIOW U3 JBYX IAapaJUIEIbHBIX IPIMBIX
PaBHOYAQJICHBI OT IPYTOM MPSAMON. DTO OHATHE UTPAET BAKHYIO POJIb, B YACTHOCTH
HCIIOJB3YETCSA B 33J1a4aX Ha IOCTPOCHUE.

[Ipu pemenny 3a1a4 Ha TOCTPOEHUE B 7 KJIAacCe CIETYET OrPAHUYUTHCS TOIBKO BBIIIOJIHEHUEM U
OTHCaHHEM MOCTPOCHUS UCKOMOI (pUrypsl. B oTenbHBIX Cllyyasx MOKHO IPOBECTH YCTHO
aHaJIU3 U JOKAa3aTeNbCTBO, a JIEMEHTHI UCCIIET0BAHMS JTOKHBI TPUCYTCTBOBATH JIMILIB TOT 1A,
KOI'ZIa 3TO OTOBOPEHO YCIIOBHEM 3aJa4H.

IHoBTOpenue. Pemenue 3axaq

OcHnosnas yens. I1oBTOpUTH, 3aKpenUTh U 00001IUTH OCHOBHBIE 3Y H, monrydeHHbIe B 7 Ki1acce.

AJITEBPA 8 kiaacc

Auredpanyeckue 1poou

[Tonsitue anredpanyeckoit 1podu. OCHOBHOE CBOMCTBO anredpanyeckoil n1podu. CokpamieHue
anreOpanvecKux Apooei.

CrokeHue ¥ BRIYUTAHHUE alNTeOpandecKux Apooeii.

YMHOXEHHE U JeneHne anredpanyeckux apooeil. Bozenenue anredpandeckoit 1podu B
CTETICHb.

PanmonansHoe BeIpakeHue. PanronansHoe ypaBHeHMe. PellleHne paninoHanbHbIX YPaBHEHUI
(TIepBBIE NIPEACTABICHUS).

CreneHb ¢ OTPULIATEIBHBIM LIENBIM MIOKA3ATENIEM.
®yukuus y = \x. CBoiicTBa KBaJPaTHOr0 KOPHSI

Panyonanbelble yncia. [loHsTHE KBaAPAaTHOTO KOPHSA U3 HEOTPULIATEIBHOIO YUCIIA.
Hppanuonansusie yncia. MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.

®ynkmms y =Vx , ee cBoiicTBa 1 rpaduk. Beimyknocts dyHKiu. O61acTh 3HAYCHAH yHKITHH.
CroiicTBa KBajipaTHBIX KopHel. [IpeoOpazoBanne BeIpaXXKeHH, COAEPIKAIINX OMEPAITHIO
U3BJICUCHUSI KBaJIpaTHOTO KOpHs. OCBOOOXKICHHE OT UPPAIIMOHATILHOCTH B 3HAMEHATeNe IpOoOH.
Monynsb neiictBurensHoro uucina. ['paduk pyHkuuu y = | x| . ®opmyna \x? = | x| .
KBagpaTnunasa pynkuus. ®yuknms y = k/x

2 .
@yHKIMS y = ax”, ee rpaduk, CBOICTBa.

Oynkuus y = k/x, ee cBoicTBa, rpaduk. ['umepdona. Acumnrora.



[Moctpoenwne rpaduxos pyukuwmii y = f (x+1), y= f(x)+m, y =f (x+1)+m, y = - f(x), o
U3BECTHOMY IpaduKy QyHKIHH Y =f(X).

KBagpatneiii TpexwieH. KBagparnunas Qynkius, ee cBoiicTBa u rpaduk. [Torstue
orpanndeHHol ¢pyHkuuu. [Toctpoenue u urenue rpaukoB KyCOUHBIX (PYHKIUI, COCTaBICHHBIX
w3 byuxumit y =C, y = kx+m, y =k/x, y = ax’ +bx +¢, y =\x, y = |x|

['padmyeckoe penieHne KBapaTHbIX ypPaBHEHUN.

KBagpaTHble ypaBHeHHA

KBanparnoe ypaBHenue. [IpuBenenHoe (HenmpuBeIeHHOE) KBapaTHOE ypaBHeHue. [TomHoe
(HemosHOE) KBaJipaTHOE ypaBHeHUe. KopeHb KBaipaTHOrO ypaBHeHus. Pemienue kBaapaTHoro

YpPaBHCHUA MCTOAOM PA3JIOKCHHUA Ha MHOKHUTCIIU, MCTOAOM BBIACIICHHA IIOJTHOT'O KBaapaTa.

Huckpumunant. @opMyiibl KOpHEH KBagpaTHOro ypasHeHus. I[lapamerp. YpaBHeHue ¢
napamMeTpoM (HadaabHBIC TIPEACTABICHUS).

ANTOpUTM pellIeHus pallMOHAJILHOTO YpaBHeHUs. bukBagpatHoe ypaBHeHHe. MeTo 1 BBECHUS
HOBOM IIEPEMEHHOM.

PanyonanbHble ypaBHEHHS KaK MaTEMaTUUECKUE MOJENH PEalbHbIX CUTYyaIUH.
YactHble ciayyau GopMyJibl KOPHEH KBaAPaTHOTO YPaBHEHHUS.

Teopema Buera. Paznoxenue KBaipaTHOTO TpeX4ieHa Ha TUHEHUHBIE MHOKUTEIH.
HppanumonansHoe ypaBHeHHE. MeTOI BO3BEACHMS B KBaApar.

HepaBencrBa

CBolicTBa YHMCIIOBBIX HEPABEHCTB.

HepaBeHnctBo ¢ nepemeHHol. Penienue HepaBeHCTB ¢ nepeMeHHon. JInHeiiHoe HEpaBEHCTRO.
PaBHOCUIBbHBIE HEpaBeHCTBA. PaBHOCHIIBHOE NTpeoOpa3oBaHUE HEPABEHCTBA.

KBaznpaTHOe HEpaBeHCTBO. AJITOPUTM pELICHUS KBaJpaTHOIO HEPABEHCTBA.

Bospacraromas ¢pysnkius. YOsiBaromas gynkuus. MccnenoBanue GpyHKIU Ha MOHOTOHHOCTS (C
MCTIONIb30BAaHNEM CBOMCTB YHCIIOBBIX HEPABEHCTB).

[TpubnuxeHHbIe 3HaYCHUS AEUCTBUTEIBHBIX YHCEN, MOTPEIIHOCTD TPUOINKEHNUS, TPUOIIIKEHIE
[0 HEIOCTAaTKy U M30bITKY. CTaHAapTHBIN BU YUCTa.

O06o0maroniee NOBTOpeHUE

TEOMETPUSI 8 kiaacce




YerbIpexyroJabHUKH

MHOroyrojpHUK, BBITYKJIBIH MHOTOYTOJIBHUK, YETBIPEXYTOJIbHUK. [Iapainenorpamm, ero
cBoiicTBa U npusHaku. Tpanenwus. [IpsmoyroasHuk, pom0, KBaapar, ux cBoicTBa. OceBas u
HOCHTpaJIbHAasA CUMMCTPHH.

OcnosHas yenb — N3y4nTh HanOoJIee BAXKHBIE BUBI YETHIPEXYTOJIBHUKOB — Mapajuieorpamm,
pSAMOYTOJIBHUK, POMO, KBaApaT, Tpaleluio; 1aTh IPEeACTaBIeHHE O (HUrypax, o0aaiarommx
OCEBOM WJIH LEHTPAIbHOU CUMMETPHEH.

I[OK&S&TGJIBCTB& OOJILIIMHCTBA TCOpEM HaHHOﬁ TEMBI U pCHICHUS MHOTHUX 3aa4 ITPOBOIATCA C
IMOMOIIBIO MPU3HAKOB PaBCHCTBA TPCYT'OJIbHUKOB, ITIO3TOMY ITIOJIC3HO UX IMOBTOPUTL B HAYAJIC
N3YUYCHUA TCMBI.

OceBast 1 LIEHTpaJIbHAsI CHMMETPHH BBOASTCS HE KaK IPeoOpa3oBaHKe INIOCKOCTH, a KaK
CBOWCTBA Fr€OMETPUYECKHX (PUTYp, B YACTHOCTHU YETHIPEXYTOJIBHUKOB. PaccMoTpenne aTux
HNOHATHH KaK IBHYKEHUH INIOCKOCTH COCTOUTCS B 9 Kiacce.

ITnomann

[TonsTue momaan MHOroyroibHuKa. [nomanu npssMoyroiasHuKa, apauiesorpaMmma,
TpeyToJibHUKa, Tpanenun. Teopema [Tudaropa.

OcHogHas yenb — PacIMPUTh U YIIIyOUTh MOJyYEeHHBIE B 5S—6 Kilaccax MpeIcTaBICHUs
ydamuxcst 00 U3MEpEHUH M BBIYMCICHUY TIOIIAJICH; BBIBECTH (DOPMYJIIBI TLTOIAICH
IpsIMOYTOJIbHUKA, MapalijiesiorpaMmma, TpeyrojJbHIKa, TPANeiy; 10Ka3aTh OJIHY U3 TJIaBHBIX
TeopeM reoMeTpun — Teopemy Iludaropa.

BeiBoa opmyi1 Ui BEIUMCIIEHUS IIJIOIAAeH MPSIMOYTOJIbHUKA, apajlieIorpaMMma,
TPEyrojbHUKA, TPANEI[MH OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOMCTBAX ILJIOLIAAEH, KOTOPbIE
NPUHUMAIOTCS UCXO/Is U3 HATIAIHBIX MTPEICTABICHHH, a TakKe Ha (popMyJie IUIOIAaN KBaIpara,
000CHOBaHHE KOTOPOI1 HE SABJIAETCS 00s13aTEIbHBIM JUIS yYaIUXCS.

HerpanuumonHo# ais MKOJBHOTO Kypca sIBISIETCS TeopeMa 00 OTHOILIEHUH TUIOIaaei
TPEYroJbHUKOB, UMEIOIIUX 110 paBHOMY yIily. OHa IO3BOJISET B JAJIbHEHMIIEM JaTh IPOCTOE
JI0Ka3aTeIbCTBO MPU3HAKOB MOI00MS TPEYTOIBHUKOB. B 3TOM COCTOUT 0JTHO U3 PEUMYIIIECTB,
00yCIIOBJICHHBIX pAHHUM BBEJCHUEM HOHATHS IIJIOIIA/IH.

JHoxazarenbcTBo Teopemsl [Tudaropa ocHOBBIBaeTCS Ha CBOMCTBAX IIomaael U hopmysiax s
TUIoNIaiel KBaapara u IpsMOYyToJibHUKA. JloKa3pIBaeTCs TakKe Teopema, oOpaTHasi TeopeMe
[Tucaropa.

ITono0HbBIE TPEYrOJIBHUKH

[MonoOusbIe TpeyronbuukH. [Ipu3Haku nogooust TpeyronbHuKoB. [IpuMenenue mogoous k
JI0Ka3aTeIbCTBY TEOPEM M pemIeHHo 3a1a4d. CHHyC, KOCHHYC M TAaHT€HC OCTPOTO yrIia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OcnoeHas yenb — BBECTH MOHATHE MOJAO0OHBIX TPEYTOIBHUKOB; PACCMOTPETh MPU3HAKU TOA00HS
TPEYTOJILHUKOB U UX IPUMEHEHHUS; CAEIaTh NEPBbIN 11ar B OCBOCHUH YYaLIUMHUCS
TPUTOHOMETPHUUECKOT'O anrapaTa reOMETPUH.



Ornpenenenne mogoOHBIX TPEYTOILHUKOB JTAETCS HE HA OCHOBE MpeoOpa3oBaHus Moa00us, a
YCpe3 PABCHCTBO YIJIOB U IPONIOPHHUOHAJIIBHOCTE CXOJACTBCHHBIX CTOPOH.

[TpusHaku nogo0us TPEYroIbHUKOB I0Ka3bIBAIOTCS C IOMOIIBIO TEOPEMBI 00 OTHOILIEHUU
TJIOIIAJIEH TPEYTOJIbHUKOB, UMEIOLTUX 110 PAaBHOMY YTIIY.

Ha ocHoBe npu3HaKkoB Mogo0us JOKa3bIBACTCA TEOPEMa O CPEHEH JIMHUH TPEYyTOJIbHUKA,
YTBEPKICHHUE O TOYKE MEPECECUCHNs] MEeJUaH TPEYTOJbHUKA, a TAK)KE J1BA YTBEPIKICHUS O
IIPONOPLMOHAIIBHBIX OTPE3KAX B IPSAMOYTOJILHOM TPEYToJIbHUKE. JlaeTcs MpencTaBiIeHue o
MeTo/ie Mo00Ms B 3a/1auax Ha MOCTPOCHUE.

B 3akmrouenue TemMbl BBOJATCA 3JICMCHTBI TPUTOHOMCTPHHU — CHHYC, KOCUHYC U TAHT'CHC
OCTpOro yrjia npsAMOyYTOJIbHOI'O TPCYTOJIbHUKA.

OKpyxHOCTH

BzaumHoe pacrnionoxxeHue npsMon 1 okpykHocTH. KacarenbHast K OKpYKHOCTH, €€ CBOMCTBO U
npu3Hak. LleHTpanbHbIe U BOMCAHHBIE YIIIbl. YeThIpe 3aMedaTesbHble TOUKU TPEYrOJbHUKA.
BnucanHnas u onvicaHHasi OKPY’KHOCTH.

OcHognas yenb — pacUIMPUTh CBEACHUS 00 OKPYKHOCTH, TIOJyUYEHHbIE yUalllUMKCS B 7 KJacce;
U3YYHUTh HOBBIC (DaKThI, CBSI3aHHBIE C OKPYKHOCTBIO; MO3HAKOMUTH YUAIIUXCS C YETHIPHMS 3aMe-
YyaTeJbHBIMH TOYKaMH TPEYTOJIbHUKA.

B nanHOl TeMe BBOJUTCSA MHOI'O HOBBIX IIOHATHN U PACCMaTPUBAETCS MHOTO YTBEPKICHUM,
CBSI3aHHBIX C OKPY’KHOCTBIO. /111 uX ycBOeHUsI cielyeT yAeauTb 00JIbIlIoe BHUMaHUE PELIEHUIO
3az1ad.

YTBepxKIeHUs O TOUKE MepecedeHus: OUCCEKTPUC TPEYTrOIbHUKA U TOUKE MepeceueHust
CEpEIMHHBIX MEPIEHANKYJIISPOB K CTOPOHAM TPEYTOJIbHUKA BHIBOAATCA KAaK CIIECJCTBUS U3
TEOpPEM O CBOICTBAaX OMCCEKTPUCHI yIila M CEPEIMHHOrO MepeHANKyJsipa Kk oTpe3ky. Teopema o
TOYKE [1€PECEUEHUs BBICOT TPEYTOJIbHUKA (MIIM UX MPOJIOJKEHUI ) TOKA3bIBAETCS C TOMOIIBIO
YTBEPKACHUSI O TOUKE NIEPECEUEHMSI CEPEANHHBIX IEPIIEHIUKYIISPOB.

Hapsny ¢ Teopemamu 00 OKpY>KHOCTSIX, BIUCAHHOM B TPEYTOJbHUK M OMIMCAHHON OKOJIO HETO,
paccMaTpUBarOTCS CBOMCTBO CTOPOH OIMCAHHOI'O YETHIPEXYTOJIbHUKA U CBOMCTBO yTIJIOB
BIIMCAHHOTO YETBIPEXYTOJIbHUKA.

IloBTOpenue. Pemenue 3agay

OcHosnas yenw. [1oBTOpUTH, 3aKpenuTh U 0000mUTh OcHOBHBIE 3Y H, mory4ueHHbie B 8 Kitacce.

AJITEBPA 9 kaacc

PannonanbHble HEPABCHCTBA U UX CUCTEMbI

Jlunelinbpie ¥ KBaJpaTHBIC HEPABEHCTBA (MMOBTOpeHUE). ParmonansHoe HepaBeHCTBO. MeTo
WHTEPBAJIOB.



MHoecTBa ¥ Onepanyy HajJ HAMH.

Cucrema HepaBeHCTB. PerieHne cucteMbl HEPaBEHCTB.

Cucrembl ypaBHeHUH

PanmonansHoe ypaBHEHHE ¢ IByMsl TepeMeHHbIMU. Perienne ypaBHenus p(x, y) = 0.
PaBHOCUIIBHBIE ypaBHEHUS C IByMS IepeMeHHbIMU. DOopMyJia pacCTOSIHUS MEXAY ABYMs
TOYKAMH KOOPAMHATHO# riockocTi. I'paduk ypasrenus (x - a)’ + (v -b)° =r". Cucrema
YpaBHEHUH ¢ IBYMsI IEPEMEHHBIMU. Perienne cucteMsl ypaBHeHU. HepaBeHCTBA U CUCTEMBI

HCPABCHCTB C ABYMSA NICPCMCHHBIMU.

MeTo/b1 pelieHust CUCTEM YpaBHEHUN (METO/] MOACTAaHOBKH, alreOpandeckoro CIoKeHus,
BBEJ/ICHHS HOBBIX TIEPEMEHHBIX ). PABHOCHIIBHOCTH CHCTEM YPaBHEHUIA.

CucreMbl ypaBHEHUH KaK MaTEMAaTUYECKUE MOJIENIN PEAJIBHBIX CUTYaLUH.
YucaoBble pyHKINH

Oynknusa. HezaBucumas nepemerHas. 3apucumast nepemenHas. O01acTh onpeaeaeHus
¢dynkun. EctecTBeHHast 00s1acTh onpeaencHus GyHkun. O0acTs 3HaYCHUH (DYHKIIHAH.

Crioco6b1 3a1anust PyHKIUH (AHATUTUYECKUH, TpaduuecKuil, TAOIUYHBINA, CIIOBECHBI).
CpoiicTBa (yHKIMH (MOHOTOHHOCTB, OTPAaHUYEHHOCTb, BBIITYKJIOCTh, HAMOOJIbILEE U

N 2
HavMEHbIIIee 3HAYCHUS, HenpepbIBHOCTE). MccnenoBanne ¢pynkmmii: y = C, y = kx+m, y =kx”, y

=\x, \y =k, y = | x| .y =ax’+bx +c.

YeTHble U HEUETHbIE PYHKIMU. ANTOPUTM UCCIIeJOBaHUS (PYHKIUK HA 4eTHOCTh. ['paduku
YETHOW M HEUETHOU (DyHKITUH.

CrenenHast GyHKIHMS C HaTypaJIbHbIM IIOKa3aTesneM, ee cBoicTBa U rpaduk. CteneHHas QpyHKIUSA
C OTpULIATEIbHBIM LIEJIBIM IT0KA3aTeNIEM, €€ CBOMCTBA U Tpa(UK.

DyHKIUA y = 3\x , ee cBoiicTBa 1 rpadux.
IIporpeccuu

Yucnoas nocienoBaTenbHOCTh. CIIOCOOBI 3a/1aHUS YUCIOBBIX MOCIEI0BATEILHOCTEH
(aHAITUTUYECKHH, CITOBECHBIHN, peKyppeHTHBIN). CBOWCTBA YUCIOBBIX MTOCIIEI0BATEILHOCTEH.

Apudmernueckas nporpeccusi. Dopmyia n-ro uaena. @opmyiia CcyMMbl 4JICHOB KOHEYHOMH
apupMeTHUeCKoi mporpeccuu. XapakTepucTH4ecKoe CBOMCTBO.

I'eomeTpuyeckas nporpeccusi. @opmyiia n-ro yieHa. Popmyiia CyMMbI YIICHOB KOHEYHOH
TeOMETPHUECKOMN MPOTpeccHu. XapakTepucTuieckoe cBoicTBo. [Iporpeccun u GaHKOBCKHE
pacyeTsl.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPHH BePOSITHOCTEH

Kom6unaropusle 3agauu. [IpaBuno ymHoxxenus. @axropuain. IlepectaHoBKy.



I'pynnuposka nunpopmarnmu. OOuwmii psia naHHeIX. KpaTHOCTH BapuaHThl H3MEPEHUS.
TabnuuHoe npeacraBienue nHpopmauu. Yacrora BapuanTsl. ['paduueckoe npeacraBieHne
uHpopmanuu. [lonmuron pacnpenenenus nanHbX. [ nctorpamma. YncnoBbie XapaKTePUCTUKA
JAHHBIX U3MepeHus (pa3Max, Mojia, Cpe/iHee 3HaUCHHE).

BepositHocTs. CobObITHE (CiTyuaiiHoe, TOCTOBEpHOE, HeBO3MOXKHOE). Kitaccuueckas
BEpOATHOCTHAs cxema. [IporuBomnonoxxHeie coObITHS. HecoBMecTHBIE coObITHS. BeposiTHOCTH
CYMMBI JIBYX COOBITHI. BEpOSTHOCTD MPOTHBOMOIOKHOTO COOBITHSI. CTaTUCTUYECKAST YCTONYN-

BOCTh. CTaTHCTHUECKAS BCPOATHOCTD.

Obo0mawuiee NOBTOPEeHNE

TEOMETPUS 9 kaacce

BekTopsl. MeToa koopauHaT

[Tonsatue BexTopa. PaBeHCTBO BeKTOPOB. CI0’KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOPA Ha 4KCII0. Pas3iokeHne BeKTopa 1o JByM HEKOJUIMHEApHBIM BeKTopaM. KoopauHaTel
BekTopa. IIpocrelimue 3a1auu B KOOpAUHATAX. Y PaBHEHUS OKPYKHOCTH U IPSIMOM.
ITpuMeHeHrEe BEKTOPOB M KOOPAWHAT IIPU PEILICHUU 3a7ad.

Ocnosuas Yelb — HAYYUTb yJalluXCs BBIIIOJIHATH JIeHCTBHS HaL BCKTOpaMU KaK
HaIlTpaBJICHHBIMHA OTPE3KaMH, YTO BaKHO JJISI IPUMCHCHUSA BEKTOPOB B (I)I/I3I/IK6; IIO3HAaKOMUTH C
HCITIOJIB30BAHHUEM BEKTOPOB U METOJa KOOPAWHAT IPU PCIICHUU 'COMETPUICCKUX 3aaay.

Bekrop onpenensiercst Kak HarpaBJIeHHBIA OTPE30K U IEHCTBHS HAJ BEKTOPAMU BBOJSTCA TaK,
KaK 3TO NPUHATO B pusuke, T. E. kak nefcTBUs ¢ HanpaBieHHbIMU OTpe3kamMu. OCHOBHOE
BHUMAaHHUE JIOJDKHO OBITH yJIEJICHO BRIPA0OTKE YMEHHH BBITIOIHATE ONEPAIIUH HAJ BEKTOPaMHU
(cKJIaapIBaTh BEKTOPHI IO MIPAaBUJIaM TPEYTOJIbHUKA M MapauIeorpaMMa, CTPOUTh BEKTOP,
PaBHBIN pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PaBHBIN MPOU3BEACHUIO TaHHOTO
BEKTOPA Ha JAHHOE YHCJIO).

Ha npumepax moka3sIBaeTcs, Kak BEKTOPBI MOTYT IIPUMEHSATHCS K PEIICHUIO TE€OMETPHUECKIX
3agad. JlemoHncTpupyetcs 3¢ HEeKTUBHOCTh IPUMEHEHUS (POPMYII AJIsi KOOPIAUHAT CEPEAUHBI
OTpE3Ka, PaCCTOSHUS MEX/Y AByMs TOUKaMH, yPaBHEHUH OKPY>KHOCTH M MPSMON B KOHKPETHBIX
reOMETPUYECKUX 3a]]auax, TEM CaMbIM JAeTCs Mpe/ICTaBIeHUe 00 N3yUYeHUH F€OMETPUIECKUX
(Guryp ¢ MoMoIIBI0 METOIOB anreOphl.

CooTHOLIEHUSI MeKAY CTOPOHAMM M YIVIaMH TpeyroibHuka. CkajisipHOe IPOU3BeleHHe
BEKTOPOB

CuHyc, KOCHHYC U TaHT€HC yria. TeopeMbl CHHYCOB U KOCHHYCOB. PellieHue TpeyroibHUKOB.
CkansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 MPUMEHEHHUE B TEOMETPUUECKUX 3aavax.

OcHoeHas yenb — pa3BUTh YMEHUE yUalllUXCsl IPUMEHATh TPUTOHOMETPUYECKUH anmapar npu
pELICHUH Te€OMETPHUECKUX 3ajay.



Cunyc u kocunyc jro6oro yria ot 0° 7o 180° BBOAATCS C MOMOIIBI0 €TUHUYHOMN

IOy OKPY’KHOCTH, JIOKa3bIBAIOTCSI TEOPEMbI CHHYCOB M KOCHHYCOB ¥ BBIBOJIUTCS €Il OJTHA
(dbopMyJIa TUTOIIAIA TPEYTOJIbHHUKA (ITOJIOBUHA TIPOM3BEICHHUS IBYX CTOPOH HAa CHHYC yTJIa MEKITY
HUMH). DTOT annapar NpUMEHSETCS K PELIEHUIO TPEYTOJIbHUKOB.

CkansipHO€ MpOU3BeIeHNE BEKTOPOB BBOAUTCS Kak B (u3HKe (IIPOU3BEICHNE JJIMH BEKTOPOB Ha
KOCHHYC yTja MeIy HuUMH). PaccMaTpuBaroTCsi CBOMCTBA CKaJISIPHOIO IIPOU3BEIEHUS U €T0
MPUMEHEHUE MTPU PEIICHUN T€OMETPUUYECKHX 3a/1au.

OCHOBHOE BHUMAaHHUE CIIEAYET yAEIUTh BBIPAOOTKE MIPOYHBIX HABBIKOB B IPUMEHEHUH
TPUTOHOMETPHUUECKOT' 0 ammapaTa Npu pelieHUH NT€OMETPUUECKUX 3a]1a4.

JJIMHA OKPYKHOCTH U IUIOIIAAb KpPyra

[IpaBuiibHBIE MHOTOYTOJIBHUKH. OKPYKHOCTH, ONUCAHHAS OKOJIO TPABUJIBHOTO MHOTOYTOJIbHUKA
Y BOMCaHHAas B Hero. [locTpoeHune nmpaBUIIbHBIX MHOTOYTOJIBHUKOB. [[1IMHa OKpYyKHOCTH
ITmomans kpyra.

OcnosHas yenb — PAaCHIUPUTh 3HAHUE YYAIIUXCSl O MHOTOYTOJIbBHUKAX; PACCMOTPETh MOHSTHUS
JUTMHBI OKPY>KHOCTH M TUIOIIAHN Kpyra U (YOPMYJIIBI A1l MX BBIYMCICHHUS.

B nagane Temnl gaercs OIPCACIICHUC NTPABUIJIbBHOTO MHOT'OYT'OJIbHHUKA, 1 PACCMATPUBAIOTCS
TCOPCMBI 00 OKPYKHOCTAX, OIMMCAHWEC OKOJIO IMMPABUJIBHOI'O MHOT'OYT'OJIbHUKA U BIIMCAaHHOMU B
Hero. C IMOMOIIBIO OIMMMCAHHOM OKPY’KHOCTH PCIIAKOTCA 3aa4u O ITIOCTPOCHUU IMPABUIIEHOT'O
MECTUYTOJIbHHUKA U IIPaBUJIBHOI'O ZH-YFOJ'IBHI/IKa, €CJIM JaH HpaBI/IJ'IBHHﬁ n-yroJIbHUK.

DopMyJIIbl, BEIPAXKAIOIIYE CTOPOHY IIPAaBUILHOTO MHOTOYTOJIBHUK U PaAUyC BIIMCAHHOW B HETO
OKPY>KHOCTH Yepe3 pajinyc OMUCAHHON OKPYKHOCTH, UCIIOJIb3YIOTCS MPH BBIBOJE (POPMYII
JUIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra. BeIBOJ ONMpaeTcss Ha MHTYUTUBHOE IIPEICTABICHUE O
npejerne: IpU HEOrPaHNYEHHOM YBEJIMYEHUH YHMCIIa CTOPOH IIPABUIIBHOTO MHOTOYTOJIBHHKA,
BIIMCAHHOT'O B OKPYXKHOCTb, €0 IIEPUMETP CTPEMUTCS K JUIMHE 3TOM OKPYKHOCTH, a IUIOIIAaaAb —
K IUIOLIAA KPYyTa, OTPaHUYEHHOTIO OKPYKHOCTBIO.

JABukenust

OTtobOpaxenue miockocTu Ha ceOs. [lonarue nBuxenns. OceBas U LIEHTpaIbHAs CUMMETPHH.
[TapannensHbii nepenoc. [losopot. Hanoxxenus u 1BUKEHUS.

OcnosHnas yenb — MO3HAKOMUTE yHallluXCA C IMOHATHUEC: IBUKCHUA U €T'0 CBOﬁCTBaMH, C
OCHOBHBIMHU BUJaMH I[BI/DKGHHﬁ, C B3aMOOTHOIIICHUSIMH HAJIOKCHHH U [[BI/I)KGHI/Iﬁ.

JIBI>KeHMe MI0OCKOCTH BBOJUTCS KaK OTOOpakeHUe MIIOCKOCTH Ha ce0si, COXpaHsolIee
paccrosiHue Mexay Toukamu. [Ipu paccMoTpeHun BUIOB IBUKEHUI OCHOBHOE BHUMAaHHUE
yZemsieTcsl HOCTPOCHUIO0 00pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJILHUKOB IIPU OCEBOM 1
HEHTPAIFHON CHUMMETPHSX, TApaICIBEHOM MTepeHoce, MoBopoT. Ha addexTHhIX mpuMepax
[IOKa3bIBACTCS IPUMEHEHUE ABUKCHUN IIPU PELICHUU T€OMETPUYECKUX 3a1a4.

[ToHsiTHE HATOKEHNS OTHOCUTCS B JAHHOM KypC€ K YHCITy OCHOBHBIX NMOHATHN. JloKa3bIBaeTcs,
YTO TIOHSTHUS HAJIOKEHUS U IBUKEHUS SIBISIFOTCS SKBUBAJICHTHBIMU: JIF000€ HAJIOKEHUE SIBIISICTCS
JBUKEHHEM IJIOCKOCTU M 00paTHO. V3ydyeHne qoka3aTesbCcTBa He SBIsieTe 00s13aTeNIbHBIM,
OJIHAKO CIIETyET PACCMOTPETH CBSA3b MOHATHUI HAJOKEHUS U JBUKCHUSL.



HauvanbHble CBeIEHHS U3 CTEPEOMETPHH

[Ipenmer crepeomeTpun. I'eomeTpuueckue Teia U NOBEPXHOCTH MHOIOIrpaHHUKH: IPU3Ma,
napajuiefienune 1, nupaMmuaa, GopmyJbl 1 BEIYUCICHHUS UX 00beMOB. Tella U TOBEPXHOCTH
BpALLCHUS: IWINHAP, KOHYC, cdepa, map, GopMyIibl Ui BEIYUCICHHS UX TUIOIMIAICH
MOBEPXHOCTEH U 0OHEMOB.

OcnosHnas yenvb — NaTb HAa4aJIbHOC MPEACTABIICHHUE O TCJIaX U ITIOBEPXHOCTAX B IIPOCTPAHCTBE,
MMO3HAKOMUTH yHaIIUXCs ¢ OCHOB HOBBIMHA q)OpMy.]IaMI/I JIJISL BRIYUCIICHUS IUIOIIaaeit
HOBCpXHOCTGI’I 1 00BEMOB TEIl.

PaccMoTpenune npocTelinx MHOIOrpaHHUKOB (MPU3MBbI, Tapajiesienunea, MipaMuIbl), a
TaKXe TeJ U MOBEPXHOCTEeH BpallleHUH (IMIMHIpPA, KOHYCca, Cepsl, apa) IPOBOAUTCS Ha
OCHOBE HarJIsAHbIX NPEACTaBIECHUN, 0€3 MPUBICUEHHUS aKCUOM cTepeoMeTpun. opmyJsl 1is
BBIYUCIICHUS] 00bEMOB yKa3aHHBIX TeJl BBIBOAATCS Ha OCHOBE npuHuMINa KaBansepu, Gopmyibt
JUIA BBIYUCJICHUA TJI0IIaa 1 OOKOBBIX HOBerHOCTeﬁ ONUIMHAPA U KOHYCAa ITOJYYar0TCA C
HOMOIIBIO Pa3BEPTOK ITHX MOBEPXHOCTEH, hopMyIa miommaay chepsl NpUBOIUTCS O€3
000CHOBaHUS

00 akcuomax reomeTpun

Becena 00 akcmoMax reoMeTpHH.

Ocnosnas yenvb — J1aTb Oouee FJIY6OK06 MMpeaACTaBJICHUEC O CUCTCMEC aKCHOM INIAaHUMETPUHN U
AKCHOMATHYECCKOM METOAC.

B ,Z[aHHOI\/'I TEMC paCCKa3bIBACTCA O PA3JIMYHBIX CUCTCMAX dAKCHUOM I'COMCTPUH, B UACTHOCTU O
Ppa3INYHbIX crocobax BBCICHHA IIOHATHA PaBCHCTBA (1)I/Il"yp

IHoBTOpenue. Pemenue 3axaq

OcHosnas yenwv. [10BTOpUTH, 3aKpenuTh U 00001HUTh OCHOBHBIE 3Y H 3a OCHOBHYIO IIKOJTY

3. TemaTH4eckoe JIAHUPOBAHHE

Ne Conep:kanue y4e0HOro MaTepuaa Kos-Bo yacos
n/n
MaremaTuka S kiaacc — 170gacos
1 | I'naBa I. HaTypasbHble uncna 46
2 | I'masa II. OGBIKHOBEHHBIE TPOOH 35

3 | I'masa IIl. 'eomeTpuueckue dhurypol 23




4 | I'masa IV. Jlecatuunbie npoou. 40
5 | I'maBa V. I'eomeTpuueckue teia 11
6 | I'maBa VI. BBegeHue B BEpOsITHOCTD 5
7 | IloBTOpenue 10
Maremaruka 6 kiacc — 1704acos
8 | I'maga 1. ITosioxkuTeNbHBIE U OTPULIATEIBHBIE YHUCIA. 63
9 | I'masa IlI. IIpeoGpa3zoBanre OYKBEHHBIX BBIPAKEHUHN. 37
10 | I'naga IIl. JlenuMocTh HaTypaIbHBIX YUCEL. 32
11 | I'maBa IV. Maremartuka BOKpyr Hac. 29
12 | IloBTOpEHUE. 9
Auareopa 7 kaacc -120uacos
13 | I'naBa I. Marematuueckuii si3pik. MaTemaTHuecKasi MOAEIIb. 13
14 | I'naga IlI. JIuneiinast pyHKImsI. 11
15 | I'maa III. CucreMsl 1ByX TMHEWHBIX YPaBHEHUH C IByMs 13
IIEPEMEHHBIMHU.
16 | I'naBa IV.Crenens ¢ HaTypajabHBbIM [TOKA3aTENEM U €€ CBONWCTBA. 6
17 | I'maBa V. OgHowieHbl. AprudMeTHUECKHE OTIepaIllii HaJl OTHOUJICHAMH. 10
18 | I'maBa VI. MHOTOWICHBI. Apr(METHIECKHUE OTIEPAIIH HAJT 16
MHOTO4JIEHAMH.
19 | I'naBa VII.Pa3noxeHne MHOTOWICHOB HA MHOKHUTEJIN 20
20 | Tnasa VIIL. ®yskuus ¥V = X-. 9
21 | DneMeHTBI CTaTUCTHYECKOW 00PaOOTKU JaHHBIX 12
22 | I'masa IX. MToroBoe noBTOpeHNE 10
I'eomeTpus 7 kaacc -50 yacos
23 | I'naBa I. HauanbHble reoMeTpUYECKUE CBEACHUS. 7
24 | I'nasa II. TpeyrogpHuku 14
25 | I'naga IlII. I1apanienbHble NpsIMBIE. 9
26 | I'maBa IV. CooTHOIIEHUSI MEXly CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA 16
27 | IloBropenue. Pemenne 3anad. 4
Auareopa 8 kaace — 102 yaca
28 | I'masa I. Anrebpandeckue 1pooH. 21
29 | T'naga IL ®ynkuus Y = VX Cpotictsa KBaJPATHOTO KOPHs 18
30 y=K 18
I'naga III. KBagpatuunas ¢ysakims. OyHKus X,
31 | I'maa IV. KBanpartHbsle ypaBHEHUSI. 21
32 | I'naBa V. HepaBeHcTBa. 15
33 | IIpocreiinirie KOMOMHATOPHBIE 334U 3
34 | Ob6obuiaroee NOBTOPEHUE 6
I'eomeTpus 8 ki1acc — 68 yacos
35 | I'maBa V . UeTbIpE€XyroJIbHUKH 14
36 | I'maBa VI . Ilnomane. 14
37 | I'nasa VII .IlogoGHbIE TPEYTOIbHUKH. 19
38 | I'masa VIII . Okpy»>kHOCTb 17
39 | IloBropenue. Pemienne 3amay. 4
Auareopa 9 kaace — 102 yaca
40 | I'maBa 1. HepaBeHcTBa 1 cCTEMBI HEPABEHCTB. 16




41 | I'naBa 2. CuctemMbl ypaBHEHHUH. 15
42 | I'masa 3. YncnoBble QyHKIHH. 25
43 | I'nasa 4. [Iporpeccun. 16
44 | I'maBa 5. DneMeHTb KOMOMHATOPUKH, CTATUCTUKU U TEOPHH 12
BEPOSTHOCTEH.
45 | O6obmaroniee MOBTOPEHUE 18
I'eomeTpus 9 kiaacc — 68 yacon
46 | I'nasa IX . BekTopsl. 8
47 | I'naBa X. MeTos KOOpAMHAT. 10
48 | I'naBa XI. CooTHOLIEHNS MEXTy CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA. 11
CkansipHOe IPOU3BEACHNE BEKTOPOB.
49 | I'nasa XII. JInnHa OKpY>KHOCTH U IUIOIIAJIb KpyTa. 12
50 | I'masa XIII. JIBmxenus. 8
51 | I'maBaXI1V. HauanbHble CBEJEHNS CTEPEOMETPHH. 8
52 | lpunoxenue. O6 akcnomMax IMJIAHUMETPHUH. 2
53 | IloBTOpEHUE. 9




