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1. HosicHuTeIbHAA 3aANMHCKA

PaGouast mporpamMma 1o ydebHOMy mpeamery «Maremaruka» Ha 2020/21 yuebHbIN TOM UL
obyuaromuxcst 6 knacca MBOY «Hoso-Jlenumckas COIll» paspaboTraHa B COOTBETCTBUU C
TpeOOBaHUAMMU!

° denepanpHoro 3akoHa orT 29.12.2012 Ne 273 -®3 «06 obpasosannu B Poccuiickoin
depepanuny;
. npukasa Munobpaayku ot 30.08.2013 Ne 1015 «O6 yreepxnennu Llopsnka Opranu3aiii 1

OCYIIECTBIIEHUsT 00Pa30BATENBHOM AEATETBHOCTH [0 OCHOBHBIM 0061meo6pa3oBaTeIbHBIM IPOrpaMMaM
— 00pa3oBaTeNbHBIM NPOTPaMMaM HauyalbHOTO 06IIEro, OCHOBHOTO OOIIErO ¥ CPERHETO OOLIero

00pa3oBaHU;

npukaza MuHoOpHayku ot 17.12.2010 Ne 1897 «06 yreepxaenun ®I'OC ocHoBHOTO 0OLIErO
o0pa3oBaHus;

. IOCTAHOBJICHNS TNABHOTO CAaHMTApHOTO Bpada or 29.12.2010 Ne 189 «O6 yTBEpXKIEHUHN

CaulTuH 2.4.2.2821-10 "CaHUTapHO-3TIMAEMUOOTHYECKe TPeOOBAHUS K YCIOBUAM 1 OPraHu3aliii
oOyuenus B 00meo0pa3oBaTeNbHBIX yUpEKICHUAK " »

. KOHLENIUN pernoaaBaHus MaTeMaTUKHU B Poccuiickon depnepanuy,
yTBEPKIEHHOM pacropsukeHreM IIpaBUTENbCTBA P® ot 24.12.2013 Ne 2506-p;

o yuebmoro rmmana MBOY  «Hoso-JlenuHckas COIll», yTBEPKAEHHOTO  IPHUKA30OM
oT 31.08.2020 Ne 61/12 «O BHECEHWM M3MEHEHWI B OCHOBHYIO 00pa30BaTENbHYH MPOrpammy HOO,
000,COO».

Jlannas paGouast porpamMma paspaboTaHa M peanu3yeTcss Ha OCHOBE ABTOPCKOM IMPOrpamMmbl
Mepznsx AT, Honouckuit B.B., Axup M.C. nns oby4arormuxcs 6 Knacca.

Pabouas mporpamma BKIIFOYAET B celst:

ILIAHMPYEMBIE PE3YJIbTAaThl OCBOSHMUS y1eOHOIO IIPEIMeTa,
cozeprkanye yaeOHOro npeamera,

TEeMaTU4YECKOE TUIAHUPOBAHUE.

Kax mpunoskenue 1 K IporpaMMe BKITFOYEHb! OLIEHOIHBIE MATEPHAIBL.
KonugecTBo y4eOHBIX 4acOB, HA KOTOPbIE PACCIUTaHA MPOTpamMma.

Knacc 5 xmacc 6 Kiacc Hroro
KonuuectBo yueOHBIX HENETD 34 34 68
KoJtHuecTBo 4acoB B HENETI0, 4/He 5 5 10
KonuuecTBO 4acoB B I'OA, 4 170 170 340

YpOBEHDb COMlePIKaHMUs IPOTPAMMBL. Ga30BBIH.

Mecro npenmeTa B y4eOHOM IUIaHe: 00s3aTebHAsT JacTb.

IIpenmerHas obnacts: MaTemaTuka 1 HHPOPMATHKA.

YaeOHUKH:

Mepsmsk AT, Tononckuit B.B., Axup M.C. Maremaruka. 5 KI1acc. Vuebuux/ UJ1
BEHTAHATPA®, 2019 .

Mepsmsx AT, Honouckuit B.b., Axup M.C. Maremaruxa. 6 xnacc. Yuebuux/ MJ1
BEHTAHATPA®, 2019 T.

2. Ilnanupyemblie pe3yabTaThI

O0mue npegMeTHbIe Pe3yIbTAThI 0CBOCHHS MPOrPAMMBI
B pesynsTaTe H3ydeHHs Kypca MaT€MATHKU Y YHaIMXCs TPH IONyHCHMH OCHOBHOTO
obmero obpazosanus Oyaer cHOPMHPOBAHO MPEACTABICHME O MATEMATHKE KakK O METOAC



[IO3HAHUS AEUCTBUTEIBHOCTH, TI03BOJISIOLIEM ONUCHIBATh U U3Y4aTh PEAJIbHbIE IIPOLIECCHI
U SIBJICHUS.

VYyamuecss OBIAACIOT yMEHHSMH paboTaTh C Y4EOHBIM MAaTEMaTHYECKHM TEKCTOM
(aHanM3MpoBaTh, U3BJIEKATH HEOOXOAUMYIO MH(OPMAIIHMIO), TOYHO U T'PAMOTHO BBIPAXKaTh CBOU
MBICIK C TPUMEHEHUEM MaTEeMaTH4YeCKOW TEPMHHOJOTMM U CHMBOJIMKH, IIPOBOAUTH
Kinaccuukanuy. Pemars CIoKeTHbIC 3a1a4i pa3HbIX THIIOB HA Bce apuPMETHIECKHUE IEHCTBHS,
COCTaBJIATh IIJJaH PpELICHMs] 3aJaud, BBLACIATh OJTalbl €€ PEIIeHUs, HHTEPIPETUPOBATH
BBIYMCIUTENIbHbIE PE3YNbTaThl B 3aJade, WCCIENOBaTh IOJYyYEHHbIE pEIIeHUs 3ajauu.
OmnepupoBaTh MOHATHSAMHU: HATypaIbHOE YHCIO, LEJI0€ YHUCIO0, OOBIKHOBEHHas JpoOb,
JeCATUYHAs JApoOb, CMEIIaHHOE 4YHCIIO, PALUOHAIBHOE 4YHCJIO, HPPAlMOHAIBHOE YHCIIO.
Mcronbp30BaTh YMCIIOBBIE BBIPAKEHUS MPU PELICHUM MPaKTHYECKHUX 33/Jad U 3aJad U3 JIpYrux
y4eOHBIX MPEAMETOB.

VYyamuecss mpuoOpeTyT ONbIT OCO3HAHUS 3HAYEHHS MAaTeMAaTUKH B ITOBCEIHEBHOM KU3HU
4eloBeKa; (OopMHUpPOBAHUS TNPEICTABIEHUNH O COLUAIBHBIX, KYJIbTYPHBIX U HCTOPHYECKHUX
(hakTOpax CTaHOBJIEHUS MAaTEMAaTUYECKOU HAyKH.

B pesynbrare wu3ydeHuss mnpeaMeTa MaTeMaTHKH y oOydaroumxcs copMupyercs
MPEJICTaBJICHHE O MaTeMaTHKE KaK YacTH OOIeYeI0BEUYeCKON KyIbTyphl, YHUBEPCATLHOM SI3bIKE
HAYKH, IMO3BOJIAIOHIEM OIMMChIBATH U HM3Yy4YaTb PCAJIBHBIC IMPOLECCHI U ABJICHUA, CCbOpMI/IpyeTCSI
JIOTHYCECKOC M MATEMAaTHUYCCKOC MBINIIICHHUE W IMPEACTABICHUEC O MAaTEMaTHYCCKHUX MOJICIIAX.
O6yuaromue B mporecce  0o0Opa3oBaTelbHOW,  OOIIECTBEHHO-TIOJNE3HOW,  y4eOHO-
HCCIIEIOBATENBCKOM, TBOPUECKON U JPYrUX BHJOB ACSATEILHOCTH OBJIAICIOT MAaTEeMaTUYECKUMHU
pacCcy)KJICHHUsSMHU; Haydarcs MPUMEHATh MaTeMAaTHYECKUE 3HAHUS TPU PEIICHUH Pa3IMYHbBIX
3a7a4 U OICHHMBATH TMOJYYCHHBIC PE3yJbTAThl; OBIAJICIOT YMEHUSMHU peliaTh Y9eOHbBIC 33a1auu;
copMupyeTCsi MaTeMaThudecKast HHTYHUITHSL.

B xome ocBoeHus conepkaHHA Kypca MaTeMaTHKH B 5 Kiacce ydalluecs MOJyJaroT
BO3MO’KHOCTB Pa3BHUTh MPEICTABICHUS O YMCIIE U POJIA BEIYUCICHUH B YEJIOBEYECKON MPAKTUKE;
cOpMHUPOBATh NMPAKTHYECKHE HABBIKH BBHITIOJHEHUS YCTHBIX, MUChbMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYMCIICHUH, Pa3BUTh BBIYMCIUTEIBHYIO KYJIbTypy. Kypc CTpouTCsS Ha MHIYKTUBHOM OCHOBE C
MPHUBJICYCHUEM JJIEMEHTOB JEIYKTHBHBIX paccyxaeHuil. TeopeTwueckuii marepuan Kypca
U3JaraeTcs Ha HATJSAHO-MHTYUTHBHOM YPOBHE, MAaTEMAaTH4eCKUE METOJIbI M 3aKOHBI
(bopMyIHUPYIOTCS B BUJIC TIPABUIL

S kiace.
JIuuHOCTHBIE Pe3yJIbTATHI.
V yuamerocs 6yayT copMHUpOBaHbI:

®'OTOBHOCTB 00YYarOLIMXCS K CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K O0y4YEHHIO U TIO3HAHHIO;
® [IEJIOCTHOE BOCHPUSTHS OKpY)KAaIOIIer0 MHUpa U YHUBEPCAJIbHOCTH

MaTEeMaTU4eCKHX CIOCOOOB €ro MO3HAHMS;
® 0CO3HAHHOE YBAXHUTEIBHOE U JOOPOKETaTeIbHOE OTHOILIEHUE K JPYrOMY YEJIOBEKY, €r0 MHEHHUIO;
® OTBETCTBEHHOE OTHOILIEHHE K YUEHHUIO;

® CITIOCOOHOCTD K SMOLMOHAIIBHOMY BOCIPHUATHIO MaTEeMaTUYECKUX OOBEKTOB,
3aJa4, pelIeHUN, PACCYKICHHU;
® KpEaTUBHOE MBIIUICHHE, WHULUATUBA, HAXOAYMBOCTb, AaKTUBHOCTb IIpU

pelieHny apupMeTHIECKUX 3a/1ay.

VYyamuiics NOay4uT BO3MOXHOCTb HAYUUThCS:
KOHTPOJIMPOBATh poruecc U pe3ynbTaT  COOCTBEHHOW y4eOHOi
MaTEMaTHUYECKON JEATENBHOCTH; OLICHMBATh IIOJYYEHHBIE PE3YNbTAThl; OBJIAACIOT YMEHUSAMU
pemaTh yueOHble 3a/1aun; cPOpMHUpYETCsl MaTeMaTudecKast WHTYULIHSL.



MeranpeaMeTHble pe3yabTaThl
PEI'YJIATUBHBLIE
VYyamuiics Hay4yuTcs:
CaMOCTOSITEIIEHO OTIPE/ICIIATH eI CBOEr0 00yueHUsl, CTaBUTh U ()OPMYJIMPOBATH 33/1a4H B
yuyeOe U Mo3HaBaTeNbHOMN 1A TEIbHOCTH;
CaMOCTOSITEJIBHO TJIAHUPOBATh U BBIOMpaTh Hanboee 3(h(HheKTUBHBIE CIIOCOOBI
pereHus apuPMEeTHIECKUX 3a/1a4;
CTaBUTH LIEJIb , OSICHATH CBOO LIEJIb, IUITAHUPOBATH CBOIO JIEATEIILHOCTD;
COOTHOCHUTb CBOM JCHCTBHUS C IJIAHUPYEMBIMU PE3YJITATAMM;
OCO3HABATh PE3yJbTaT Y4eOHBIX AEHCTBUI, ONIMCHIBATH PE3YJIbTAThI IEHCTBUMN, UCIIONb3YS
MaTeMaTHYECKYI0 TEPMHUHOJIOTHIO.
VYyamuiics noJIyduT BO3MOKHOCTb HAY4NUThCS:
(dbopMynupoBaTh pa3inyHble y4eOHO-TI03HABATENIbHbIE 33a4l; COCTABIIATH IJIaH ACUCTBUN IS
peuieHus apupMeTHIECKUX 3aj1ay;
(dbopMynupoBaTh TEMY YPOKa, COTIOCTAaBJISIS U3BECTHBIE U HEM3BECTHBIE TI0 H3y4aeMo Teme;
¢bukcHpoBaTh MO XOJy YpOKa YAOBJIETBOPEHHOCTh CBOEH pabOTOM Ha YpOKE aJIeKBaTHO
OTHOCHUTBHCSI K CBOMM YCIIEXaM U HEycClexaM, CTPEMUTBCS K YIy4IIEHUIO pe3ybTaTa Ha OCHOBE
MM03HABATEIbHON M IMYHOCTHOU peQIIeKCUU.
[TO3HABATEJIbHBIE
VYyamuiics HayuyuTcs:
BBIACNATh THUI 3a4ad M CIOCOObl MX pEIIeHUs, OCYIIECTBISATh MMOUCK HEe0oOX0auMOM
nH(popMaly, KOTopas Hy)KHa JUIsl pelieHus 3aja4; 000CHOBBIBATh 3Tallbl pElIeHUs yueOHOM
3a/1a4n

YCTaHaBIMBATh aHAJIOTHH, KJIACCU(PUIIMPOBATH U JIENIaTh BHIBOJIBI;

MIPUMEHSTH CXEMBbI IS pellieHns apupMeTUIecKuX 3a1ay;

MIPOM3BOIUTH aHANIU3 U IpeoOpa3zoBaHue MHPOPMALIMH 110 YCIOBUIO 33a4U;

MIPOBOJUTH OCHOBHBIE MBICIIMTEIbHBIE Onepaluu ( Kiaccuukaluu, CpaBHEHUE, aHAJIOTHS);
co3/aBaTh U MPeoOpPa30BbIBATH CXEMbl HEOOXOIMMBIE [T PELICHUs 3a/1a4;

CTPOUTH MOJIEJI MAaTEMaTHUECKUX MOHATUN U OTHOIICHHM, CUTYyaI[ii, ONMCAHHBIX B
apumMeTnyecKux 3a/1a4ax;

HMMETh MPEICTABICHNE O MEXKIIPEIMETHBIX MOHATHUIX: YHCIIE, BEIMUMHE, FTEOMETPUYECKON
¢durype; OCylecTBISTh MOUCK HYXHOM HH(pOpPMALIUU.

VYyamuiicss HOJy4UT BO3MOKHOCTh HAYUUThCS:

OCYIIIECTBJIATH BBIOOp HanboJiee 3(h(PEeKTUBHOTO criocoba pereHus 3a1a4i UCXOI U3
KOHKPETHBIX YCIIOBHIA;

MOUCK U BbIJENIEHNE UH(POPMAIIH, BEIOOD KPUTEPHUEB JIJIsl CPABHEHUS;

MOCTPOCHHE JIOTHYECKOH IIETH PacCyXICHUM.

KOMMVYHUKATUBHBIE

VYyaimuiics Hay4yuTcs:

o0CyXIaTh pa3uYHbIC TOYKU 3PEHUS U MOJX0/IbI K BBIIIOJIHEHUIO 33/JaHUs, OLIECHUBATh UX;
MPUHUMATh y4acTHe B paboTe B mape U B TPYMINE ¢ OJHOKIACCHUKAMH: OMPENENsTh OOIIue
nenu paboThl, HaMe4yaTh CHOCOOBI WX JOCTHXKEHHsI, paclpeAemsTh POJd B COBMECTHOM
NesITeNbHOCTH, aHATU3UPOBAThH X0 U PE3YNIbTAThI IPOJIEIaHHOM;

MPUHUMATh TMpaBuwia paboOThl B TpYyMNe: MNPUCTYIIMBATHCS K MHEHHUIO OJHOKIACCHHKOB
MPU3HABATh BO3MOXKHOCTH CYIIECTBOBAHUS PAa3IMYHBIX TOUYEK 3PEHHUs, COTJIACOBBIBATH CBOIO
TOYKY 3pEHHUs C TO3UIMEeH YJacTHUKOB, pabOTaloIUMX B TPYIIe, B Mape, KOPPEKTHO U
apryMEHTHPOBAHHO, C WCIOJIb30BAHUEM MAaTeMaTU4YEeCKOW TEPMUHOJOTHU U MATeMaTUYECKUX
3HAHWI OTCTaWBATh CBOIO TIO3UIIHIO;

VYyamuiicss TOTy4UT BO3MOXKHOCTb HAyYUTHCS:

MIPUHUMATH YYaCTHE B ONPEACTICHUH O0IIeH eNu U MyTel e€ JOCTHKEHHUS; YMETh
JIOTOBApUBATHCS O pachpeieieHnu (GYHKIINI | poJieii B COBMECTHOM NesTeNbHOCTH,
KOHCTPYKTHBHO paspemath KOHQIHUKTHI TOCPEACTBOM Y4€Ta HWHTEPECOB



CTOPOH Y COTPYIHUYECTBA;

oOMeHuBaThCs HHGOpPMAIUEH ¢ OJHOKIACCHUKaMH, paOOTAIONIMMH B OJHOH TPYIITIE;
000CHOBBIBATh CBOIO TIO3UIUIO M COOTHOCUTH €€ C MO3UIHMEN OHOKIACCHUKOB,
paboTaronux B 0JTHOM rpymme.

Hpe}IMeTHBIe Pe3yJdbTaThbl

HATYPAJIbHBIE UHNCITIA
Yuawuiicsa nayyumcs:

OIMCBIBATh CBOMCTBA HATYPAJIILHOTO PSAA;

YUTATh U 3alMCBIBATH HATYPAJIbHBIE YHCIIA;

CPaBHUBATh U YIOPSAI0YMBATh HATypaJIbHbIE YHCIIA;

pacro3HaBaTh Ha 4epTexkKax, pUCYHKaX, B OKPYKAIOLIEM MHUPE OTPE30K, MPAMYIO, JIyY,
IJIOCKOCTh, MPUBOAUTD IPUMEPBI MOJETEH 3TUX QUryp;

WU3MEPSTH JJIMHBI OTPE3KOB, CTPOUTH OTPE3KHU 33JaHHOM JUIMHBI, pEeIIaTh 33/1a4l Ha
HAaxO’KJICHNE JUIMH OTPE3KOB;

BBIpaXKaTh OJTHN €UHULIBI JUIMH Yepe3 APYyrue;

MIPUBOJIUTH MPUMEPBI TPUOOPOB CO IIKAJIAMU;

CTPOUTh Ha KOOPAMHATHOM Jy4ye€ TOYKY C 3aJaHHOM KOOpAMHATOW;

ONIPENENATh KOOPANHATY TOUKH.

anu;uﬁc;z nOJIy4Yunm 603MOHCHOCNb HAYUYUMbCAL.!

pa3nuyath U Ha3bIBATh FTEOMETPUYECKUE GUTYPHI: TOUKA, MPSMast, OTPE30K, JIy4, yrod,
MPSIMOYTOJIbHHK, KBaJIPaT, MHOTOYTOJIbHUK, OKPY>KHOCTH;

pacro3HaBaTh Ha YepTekax, PUCYHKAX, B OKPYKAIOIIEM MHPE TEOMETPUIECKUE (PUTYPHI;
MPUBOANTH TPUMEPHI aHAJIOTOB TEOMETPUIECKUX (DUTYP B OKPYKAIOIIIEM MHUPE;
n300pakaTh reoMeTpruiecKkue (GUrypsl Ha KJIeT4aTon Oymare;

M3MEPSITh C TIOMOIIHI0 HHCTPYMEHTOB U CPaBHUBAThH JUIMHBI OTPE3KOB;

CTPOMTH OTPE3KH 3aIaHHOM JTMHBI C IOMOIIBIO JINHEHKH,

BBIpaXKaTh OJTHU €JJMHUIBI U3MEPCHUS JIUTMHBI Yepe3 Ipyruce;

HaXOJUTh U Ha3bIBAaTh PaBHbIC (DUTYPHI;
pelaTh 3aa4i Ha HaXO0KJICHUE JIJIMH OTPE3KOB.

CJIOXEHHUE 1N BBIYMTAHUE HATYPAJIbHBIX YHUCEJI

Yuawuiica nayuumcs:

(opMynUpOBaTh CBOWCTBA CJIOKEHHSI U BBIYMTAHUS HATYPaJIbHbBIX YUCE;

3aIMCBIBATh CBOMCTBA CII0KEHUS M BBIUMTAHUS HATYpaJIbHBIX YUCeN B BUAE GOPMYII;

MPUBOJANUTH MPUMEPHI YMCIOBBIX U OYKBEHHBIX BBIpAXEHUH, (hOpMyIT;

COCTaBJIATh YHACIIOBbIE U OYKBEHHBIE BHIPKEHUS 110 YCIOBHUIO 33a4H;

pelaTs ypaBHEHUSI HA OCHOBAHUM 3aBUCUMOCTEN MEKy KOMIIOHEHTAMHU JEHCTBUM

CJIO’KEHUS M BBIUUTAHMS;

pelaTh TEKCTOBBIE 33Ja4X C IOMOIIBIO COCTaBJICHUs] YPAaBHEHNUI;

pacrio3HaBaThb Ha YepTeXaxX W PUCYHKAX YIJIbl, MHOTOYIOJbHUKH, B
YaCTHOCTH TPEYTOJIbHUKH, IPSIMOYTOJIbHUKH;

pacrio3HaBaTh B OKpY>KalolleM MUpPe MOJIENU 3TUuX (puryp;

C TIOMOIIIBIO TPAHCIIOPTHPA U3MEPSITh I'PATyCHBIE MEPHI YIJI0OB, CTPOUTH YIJIbI 33aHHOMN

I'paayCHOM Mephl, CTPOUTH OMCCEKTPHCY JaHHOTO yIJa;



® KJIACCH(PHUIUPOBATH YIJIIbL;
® KJacCH(PHUIMPOBATH TPEYrOJLHUKH MO0 KOJUYECTBY PABHBIX CTOPOH U MO BHJIAM UX YIJIOB;
® ONHCHIBATH CBOMCTBA MPSMOYTOJIHHHKA.
Yuawuiics nonyuum 603M0HCHOCHb HAYUUMBCA.!
® HAXOJWTH C IOMOMILIO GOPMYIT IIEPUMETPHI IPSIMOYTOJILHUKA U KBAIpaTa,
e pemaTh 337a9d Ha HAXOXK/CHHUE IEPUMETPOB IIPSIMOYTOJIbHUKA U KBAJIPaTa;
e pemaTh 337a9M Ha HAXOXKJCHHE I'PAyCHON MEPBI YTIIOB;
® CTPOUTH JIOTUYECKYIO [IETTOYKY PACCYKICHUH, COMTOCTABIIATh MOJyYCHHBIA PE3yIbTaT C
YCIIOBUEM 3aJ1a4H;
® pPAaCIO3HaBATh (PUTYPHI, UMEIOIINE OCh
CUMMETpPHH.
YMHOXXEHUE 1 AEJJEHUE HATYPAJIbHBIX YMCEJI
Yuawuucs nayuumcs:
e (hopMyIUPOBATh CBOMCTBA YMHOKCHHUS U JCIICHUS HATYPATBHBIX YHCET;
® 3aMMCHIBATh CBOWCTBA YMHOKCHHS U JCJICHUS HATYPAIbHBIX YHCEN B BUAC (DOPMYIL;

e pelaTh YpaBHEHMs] HA OCHOBAHMHU 3aBUCUMOCTEH MeX 1y KOMIOHEHTaMHU
apudmeTnyecKux IecTBHil;

® HaxXOJUTb OCTATOK IIPU ACICHUHN HATYPAJIbHBIX YUCEII;

® 110 33JJaHHOMY OCHOBaHUIO U MTOKA3aTEI0 CTENIEHH HAaXOIUTh 3HAYCHHUE CTETICHH YHCIIa;
® HAXOJWTH IUIOIIAAN MPSIMOYTOJIbHAKA U KBaJpaTa ¢ IOMOIIbI0 GopMyIT;
® BBIpaXKATh OJIHU CAWHUIIBI IUIOMIAIN Yepe3 IPYTHUE;
® pacro3HaBaTh HA YePTEkKaX M PUCYHKAX MPSIMOYTOIbHBIN Mapauieenumne/, MMpaMuIy;
® PpACIO3HaBaTh B OKPY)KAIOIIEM MUPE MOJICIH dTHX (QHUTY;
® HaxOJUTh 0OBEMBI MPSIMOYTOJIBLHOTO TapaAJIENICHUIeIa U Ky0a ¢ TOMOIIBI0 (OPMYIT;
® BBIPAKATh OJIHU CIUHUIIBI 00bEMA Uepe3 JIpyrue.
Vuawutics noryuum 03M0HCHOCIb HAYYUMbCSL:
® paCrO3HaBaTh Pa3BEPTKH MapajuIeieuIea, TUPaAMHU/IBL;
® BBIYHCIATH 00BEMBI Ky0a U IPSMOYTOJIBHOTO MapajuIeeuIe/ia, HCIOIb3ys (hOPMYIIbI
00bEMa Kyba 1 MPSIMOYTOJILHOTO TapaljIeIIeHIIe/a;
e 1300paxkaTh Pa3BEPTKHU MPSMOYTOJIBHOTO NapaljIelieNuIea U MTUPaMU/Ibl,
e BBIPAKATh OJIHU CIWHUIIBI U3MEPEHUs 00BbEMA Yepe3 Apyrue;
e peliath 33724l Ha HAX0XJICHUE 00BEMOB KyOOB M IPSIMOYTOJIBHBIX TTAPAILJICIICITHIICIIOB;
®  BBINOJIHATH BEIYUCIICHUS 110 GOPMYJIaMm;
® COCTaBJIATH YPAaBHEHHUsI 110 YCIOBHSM 337124,

¢ pcliaTb KOM6I/IHaTOpHBIe 3aJa4u C IOMOLIBIO nepe60pa
BapHUaHTOB.

OBBIKHOBEHHBIE JIPOBUA
Yuawuiica nayuumcs:
® pacro3HaBaTh OOBIKHOBEHHYIO APOOb, IPaBUIIbHBIE U HETIPABWIIbHBIE IPOOH, CMEIIaHHbBIE
Yyucia;
® YNTAaTh W 3aMUCHIBATH OOBIKHOBEHHBIE APOOU, CMEIIaHHBIE YUCIIA;
® CpaBHHBaTh OOBIKHOBEHHBIC IPOOU C PaBHBIMU 3HAMEHATEIISIMH,
® CKJIQJIbIBaTh M BBIYUTATh OOBIKHOBEHHBIC JPOOU C paBHBIMU 3HAMEHATEISIMU;

e peoOpa3oBbIBATH HEMPABMWIBLHYIO APOOb B CMELIAHHOE YHCIIO, CMELIAHHOE YHCIIO B
HENpPaBUIbHYIO JIpOOb;



3alMCBIBATH PE3yJbTAT ACJCHUS ABYX HATYPaJIbHBIX YHCET B BHJIE OOBIKHOBEHHOM APOOH.

yuawuﬁc;z noJiyuyum 603MONCHOCHb HAYUYUMbCAL!

CTPOUTH Ha KOOPAMHATHOM MIPSMOM TOUYKHU T10 33JJaHHBIM KOOPJIMHATAM, ITPEICTABICHHBIM
B BHJIe OOBIKHOBEHHBIX JPO0OCH;
OTIPEJICIIATh KOOPJAMHATHI TOYEK, IIPEICTABICHHBIX B BHIe OOBIKHOBEHHBIX JPOOCiH;

HCCIICA0BAaTh HCKOTOPHIC 3aKOHOMECPHOCTHU C OOBIKHOBEHHBIMH IIpO6$IMI/I U CMCIIaHHbIMH
YHCJIaMHU.

JNECATUYHBIE IPOBU
Yuawuucs nayuumces:

pacro3HaBaTh, 3alUChIBATh U YUTATh JICCATHYHBIE APOOH;

Ha3bIBaTh Pa3pPs/Ibl JECATUYHBIX 3HAKOB B 3aIUCH JECATUYHBIX APOOECH;
CpaBHUBATh JIECATUYHBIE IPOOH;

OKPYIJISITH ACCITUYHBIC IPOOU U HATypaJIbHBIC YUCIIA,

BBITIOJTHATH TPUKUKY PE3yIbTaTOB BEIYHCIICHUI;

BBITIOJTHATE apu(METUUECKUE IEHCTBHS HAJl IECATUIHBIMHU JAPOOSIMU;
HaxOJIUTh CpefiHee apUPMETHIECKOE HECKOTBKUX YHCEIT;

MPUBOUTH IPUMEPHI CPETHUX 3HAYECHU BEIIMUNHBI,

Pa3bICHATH, YTO TAKOE OJIUH MPOIICHT;

MPEACTABIIATH MIPOIICHTHI B BUJIE JCCATHYHBIX APOOCH U TeCATUYHBIE IpoOU B BUJIE
MPOILICHTOB;

HaXOJUTh IMPOLCHT OT YHCJIa U YKUCJIO IO €ro NpoucHTaM.

anu;uﬁc;z noOJIy4yum 603MOHCHOCNb HAYUYUMbCA.!

BBITIOJIHATH OKPYTJIEHUSI IpOO€Eil B COOTBETCTBUHU C IIPABHIIAMU;

BBITIOJIHATH IPUKHUJIKY U OLIEHKY BHIYMCIICHUI;

OKPYTJISITh A€CATUYHBIE IPOOH;

BBITIOJIHATH MIPUKUJIKY U OLIEHKY B X0/1€ BBIYUCIICHUS;

BBITIOJIHATH BCE apu(MeTHdYecKue IEHCTBUS C IECITUUHBIMU U OOBIKHOBEHHBIMU JPOOSIMH;
pelIeHre 3a/1a4 ¢ JeCITUYHBIMU U OOBIKHOBEHHBIMU JAPOOSAMU;

OOBSACHSATH, UTO TAKOE MPOIICHT;

pelaTh 3a/1a4 Ha MPOLEHTHI;

BBITIOJIHATH IIPAKTUYCCKUC pa6OTBI 10 HaXOXKACHHIO cpez[Heﬁ OLCHKU YUCHUKOB KJIacca,
CpCAHCT0 pOCTAa YUCHHUKOB KJIaCCd, CKOPOCTU UTCHUSA U [P.

6 x1acc JImyHOCTHBIE pe3yJIbTATHI

V yuamerocs 6yayT copMHUpOBaHbI:

¢ [IPCACTABJICHUA 00 HN3Yy4aCMbIX MATCMATHYCCKUX IOHATHAX KakK BayKHEMIIIHX cpeacrBax
MATEMAaTHYCCKOTO MOACIIUPOBAHUSA PCAJILHBIX ITPOLECCOB U HBJ'ICHHfI, INOHUMAaHu¢C TOIro, 4To
OlHA W Ta XK€ MAaTCMAaTUYCCKasA MOJCJIb OTpaKAaCT OAHHU MU TC€ KC OTHOLICHUA MCKIY
Ppa3IMIHbIMHA O6I>6KTaMI/I;

¢ T[PCACTABJICHHUA O MATCMATHKE KaK 4YaCTU 06H_[C‘{CHOBC‘-ICCKOI>'I KYJIbTYpPbI, O 3HAYUMOCTH
MaTEMaTUKU B pa3BUTUHU HUBUJIN3AlIUN U COBPEMCHHOTI'O 06U.ICCTB3.;

¢ OTBCTCTBCHHOI'O OTHOUICHUA K YUYCHHIO, TOTOBHOCTb o6yqa10umxc;1 K caM006pa303aH1/1}0 Ha
OCHOBC MOTHBAIlUH y‘IC6HOI71 ACATCIIbBHOCTU U JINYHOCTHOT'O CMbICJIa U3YYCHUS MATCMATUKU



HaBBIKM B TPOBEICHUM CaMOOILIGHKH pe3yJbTaTOB CBOEH y4eOHOW JIeATeIhbHOCTH,
3aMHTEPECOBAHHOCTH B MPUOOPETCHUN U PACIIMPEHUN MAaTEMATHUECKUX 3HAHUW U CHOCOO0B
JICUCTBUI;

MMOHMMaHUE HEOOXOJMMOCTH pacCIIUpEHUs] 3HaHUI, HHTEPEC K OCBOCHHIO HOBBIX 3HAHUH U
coco0OB JICHCTBUIA; TTOJI0KUTEIIEHOE OTHOIIEHUE K 00Y4EHHIO MAaTEeMaTHKE;

[IOHMMaHWe NpPUYMH Yycrnexa B Yy4eOHOM JESITEeNbHOCTH, pa3BUTHE HHTEpeca K
MaTeMaTH4YeCKOMY TBOPYECTBY U MaTeMaTUUYECKUX CIIOCOOHOCTEN;

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTU KOTOPasi BBIPAKAETCS B YMEHUH SICHO, TOYHO, IPAMOTHO
M3JIaraTb CBOM MBICIIA B YCTHOM M NMCBbMEHHOM pe4M, BBICTPAUBATh APIYMEHTALMIO U BECTU
KOHCTPYKTUBHBIN JUAJIOT, MPUBOJUTH MPUMEPBI U KOHTPIPHUMEPHI, a TAKXKE IOHUMATh H
BBICTPAaUBATh APTyMEHTAMID W BECTHM KOHCTPYKTMBHBIM AHAJIOTr, a TAaKXe INOHUMAaTh WU
yBakaTb MO3UIUIO COOECeTHUKA, JOCTUraTh B3aMMOIIOHUMAaHMs, COTPYJHHYATh JUIS
JOCTHKEHUS OOIINX Pe3yJIbTaTOB;

VYyamuiics HOJy4UT BO3MOKHOCTb JUIsl POPMHUPOBAHMUS:

MMOHUMAaHMSI YHUBEPCATBLHOCTH MATEMAaTHYECKUX CIOCOOOB TMO3HAHMUSI 3aKOHOMEPHOCTEH
OKPY)KaIOHIeFO MI/Ipa, yMeHI/ISI BBICTpaI/IBaTI) nu Hp606paSOBI)IBaTI) MOJCIN €10 OTACIIBbHBIX
MPOIIECCOB U SIBJIICHUI;

aZICKBaTHOM OIICHKHA PE3yJIbTAaTOB CBOECH ydeOHOW NEATeTbHOCTH Ha OCHOBE 3a/IaHHBIX
KpPUTEPUEB €€ YCIIEIHOCTH;

YCTOWYMBOTO HHTEpeca K MPOJOHKEHHUI0O MaTeMaTUYecKOro o0pa3oBaHUs, K PaCHIMPEHUIO
BO3MOXHOCTEH HCHOJB30BaHUS MAaTEMaTHYECKHX CIOCOOOB TMO3HAaHUS U  OMUCAHUS
3aBUCHUMOCTEH B SIBJICHHUAX M IpOLieccaX OKPY)KAIOIIEr0 MHpa, K PEHICHUIO MPHUKIaIHbIX
3azad.

MeTanpeamMeTHble pe3yabTaThl
PEI'YJIAITUBHBIE
VYyamuiicst Hay4uTCs:
® yMETh OMPEENATh MOCIEA0BATEIIPHOCTD JCHCTBUI HA YpOKe, padoTaTh MO KOJJIEKTUBHO
COCTaBJICHHOMY IUIaHY, TUIAHUPOBATh CBOU JCHCTBUS B COOTBETCTBHU C ITOCTaBJICHHOM
3a7a4eil Ha YpOKeE;
® OIICHMBATh NPABWJIBHOCTHh BBHIMIOJHEHUS JCUCTBUN TPU PEIICHUHM 3aJlaHUd W YMEHUS
BHOCHUTH HEOOXOMMbIC KOPPEKTHBHI,
® YCTaHABJIMBATh CBS3b MEXKIY U3YUEHHBIMH MaTeMaTUYECKUMH (paKTaMH, PUBO/IS 3HAHUS
B CHUCTEMY, BBIJECNIATH U OCO3HABaTh TO, YTO YK€ YCBOGHO M YTO €IIe MOIJIEKUT
YCBOEHHIO, 0CO3HABATh KAueCTBA U YPOBEHb YCBOCHHS,
e BBIOMpaTh CMIOCOO PEIICHHS, CTPOUTD IUIaH JOCTHDKCHHS LETH B OTIPEACSATh alTOPUTMBI
penieHust apupMEeTHUUECKHUX 3a/1a4;
® COOTHOCHUTH IIeNIb M Pe3yNabTaThl, GUKCUPOBATH CTETIEHb WX COOTBETCTBUS, U HaMeudaTh
JalbHEHUIITNE LEIU ASATCILHOCTH.
VYyamuiicss NoJIyduT BO3MOKHOCTb HAyUUThCS:
® CaMOCTOSITENIbHO CTaBUTh HOBBIE y4YeOHbBIE LEIM W 3aJauyd; YYUTHIBATh YCJIOBHUS U
CpelCTBa X JOCTHKECHHUS;
® BBICTATh AalbTEPHATUBHBIE CMOCOOBI JOCTHKEHHMS 1€ U BBIOMpaTh Hambojee
3¢ deKTUBHBIN CIOCO0; PeryaupoBaTh CBOIO YUeOHYIO IESATENBHOCTRIO, YIIPABIISISI CBOUM
MOBEJICHUEM U pabOTOl Ha ypoKe, HAMpaBICHHOW Ha TOCTIKEHUE TIOCTaBICHHBIX IIeeH;
® OCYIIECTBISTh TO3HABATENIBbHYIO pe(dICKCHI0O B OTHOILIEHUHM JIEHCTBUN MO PEHICHUIO
yueOHBIX 3a/1a4;
® OIICHUBATh OOBEKTUBHYIO TPYAHOCTH MPU PELICHUH 33/1a4;
® OIICHHMBATh CBOM BO3MOXKHOCTH JUISI TOCTHXKCHHS IICIH.



[TIO3HABATEJIbHbIE
VYyamuiics Hay4yuTcs:

CaMOCTOSTEJILHO MTPUMEHSTH CBOM 3HAHUS HA MTPAKTUKE;

OCYIIECTBIISTH MIOUCK U BbIJIETIEHNE HE00X0AUMOM HH(pOpMAIIHH;

OCYIIECTBIIATH aHaM3 C  I[EJIbl0  BBIJCICHHUS  NPU3HAKOB
(CyIIECTBEHHBIX, HECYIIECTBEHHBIX);

OCYIIECTBIISATh CUHTE3 KaK COCTABJICHHUE L[EJIOTO, BOCIIOJIHSS HEI0CTAIONEe KOMIIOHEHTHI;
CaMOCTOSITEJIbHBIHN ITOUCK, HCCIIEI0OBaHUE U 00padoTKa, cucTemMaru3amms, 00001eHne n
MCTOJIb30BaHNE HH(DOPMAIIHH;

COCTaBJICHHE CXEM-0IOp; paboTa ¢ pa3HOTO BHUJA TAOIUIIAMU, IpadIKaMu; COCTABICHHE
Y pacro3HaBaHUE UArpaMM;

OCBaMBaTh CIIOCOOBI PEIIEHHs 337124 TBOPUYECKOTO M TOMCKOBOTO XapaKTepa;

Yyamuiicst HOJIyduT BO3MOKHOCTh HAYUUThCS:

OIIpCACIIATD TIOHATHA, co3aaBaThb O606H1€HI/I$I, YCTaHaBJIMBATb aHaJIOT'uH,
KJ'IaCCI/I(bI/HII/IpOBaTB, BI)I6I/Ipa$I OCHOBaHHA JId KJ'IaCCI/I(i)I/IKaIII/II/I, CTPOUTHL JIOTUYCCKOC
PACCYKACHUC, YMO3AKIIOYCHHUE 110 aHAJIOTUHX U 1€J1aTb BBIBO/IbI.

KOMMVYHUKATHBHBIE
VYyammiics HayuyuTcs:

CaMOCTOSITEIbHO OPTaHN30BbIBaTh yueOHOE B3aUMOIEHCTBHE B TPpYIIIE (ONpeaAesaTh
oOu1ue 1eIu, T0roBapyuBaThcs APYr € APYroM U T.1.);
OTCTanBas CBOIO TOUKY 3pEHHUS, IPUBOIUTH ApIyMEHTHI, OATBEPKaas UX paKkTaMu;

B JIMCKYCCHU IPUMEHSTh KOHTPAPTyMEHTHI;

YYUTBCS KPUTHYHO OTHOCHUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIpHU3HABATh
OomMrO0YHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

MOHMMAsi TO3WIHUIO JAPYroro, pa3u4aTh B €ro pedyd: MHEHHe (TOYKy 3pEeHHS),
JTI0Ka3aTeNIbCTBO (aPTyMEHTHI), (PaKThI, THTIOTE3bI, AKCHOMBI, TCOPHH.

VYyanuiicst HoJIyduT BO3MOKHOCTh HAYYUThCS:

OpPraHU30BBIBATH Y4EOHOE COTPYTHUYECTBO U COBMECTHYIO JEATEIBHOCTb C YYUTENIEM U
CBEpPCTHUKaMH; paboTaTh MHIUBUAYAJIbHO W B TPYIIE: HAXOIUTh OOIlee pelieHue U
paspemiath KOHGUIMKTHI Ha OCHOBE COTJIACOBAHMS TMO3UIMI M y4eTa HHTEPECOB;
(dhopMynupoBaTh, apryMeHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

HCIIOJIb30BAaTh pPEUYEBbIE CPEACTBA B COOTBETCTBHUHM C 3ajauyeil KOMMYHUKALUW s
BBIPAYKEHUSI CBOMX MBICIIEH.

SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOM M MHCBMEHHOU peuu, MOHUMATh
CMBICTT TIOCTaBIICHHOW 3a/lauM, BBICTPAUBATh apPryMEHTAlLUIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI.

IIpenmeTHbIE pe3yJibTATHI

JEJIMMOCTD HATYPAJIBHBIX UHUCEJI
Yuawuiica nayyumcsa:

(dbopMynupoBaTh ONpPEIEIICHUs JETUTENS U KPaTHOTO

OTIMCHIBATh MpaBUiIa HAXOXKAeHUS HauOompIero oomero aenutens (HO/),
HauMmenbIero oomiero kpatHoro (HOK) Heckonbkux uuncern,

HaXOJUTh HAUOOJBIIHI 00N AETUTENb U HAaNMEHbIIee 00I1ee KpaTHOE;
COKpaIaTh Apoou;

MIPUBOJIUTE APOOU K 00IIeMy 3HaMEHATEIIO;

(dhopMynupoBaTh MPU3HAKK JETUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

yltaw;uzlc;z nOJIyHum 603MOIHCHOCNTIb HAYUYUMbCAL:

(I)OpMyJ'II/IpOBaTB OIPCACIICHUS ITPOCTOTO U COCTABHOI'O YUCIIA;
pacKiiaAbIBaTh Y CJjia Ha MIPOCTBIC MHOKUTCIIN,



e (GopMyIHUpOBATH ONPECTICHHS B3aUMHO MTPOCTHIX YHCEI, TPUBOIUTH IPHUMEPHI
MMOJOOHBIX YHCET;
® HCIOJb30BATh MPU3HAKU JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINIOJIHEHUH BHIYUCICHUN 1
pelIeHnH 3a1au.
OBbIKHOBEHHBIE JIPOBM1
Yuawuiicsa nayyumcs:
e (QopMyIHUpOBaThH ONpPECICHHS MOHITUI: HECOKpaTUMast IpoOb, 001Nl 3HAMEHATEh
IBYX Ipo0eii, B3aMMHO 0OpaTHBIE YUCIIa;
MIPUMEHSTh OCHOBHOE CBOMCTBO JPOOU ISl COKPAILICHHS JpOOeii;
MPUBOANTH APOOH K HOBOMY 3HAMEHATEIIO;
CpaBHUBATh OOBIKHOBEHHBIE IPOOH;
®  BBINOJHATH apu(MeTHUYECKHE IEHCTBUS Ha/l OOBIKHOBEHHBIMU JAPOOSIMHU.
Yuawuiicsa nonyuum 603moxcHocmes Hay4umsca.
® HAXOAWUTb IpOOb OT YMCIIA;
® HAXOJWTb YHUCIIO N0 33JaHHOMY 3HaUEHUIO €ro Apodu;
e pelaTh 3aJjaud Ha HAXOKJEHHUE IpOOH OT YKcia U YKcia M0 3HaYeHHIO €ro JIpoou;
e 1peoOpa3oBbIBATh OOBIKHOBEHHBIE IPOOH B I€CATUUHBIE;
HaXOJUTh JECATHUHOE MPUOIMKEHHE 0OBIKHOBEHHOW APOOH.

e OTHOHIEHUA U ITPOITOPLINN
Yuawuucsa nayyumces:

e (hopMynupOBaTh ONPEACIICHUS MOHITUI: OTHOUIEHHUE, TPONOPIHS, MPOLIEHTHOE
OTHOIIIEHHE ABYX YHCEJ, MPSIMO MPOTOPIIUOHATBHBIE U 00paTHO MPOTIOPIUOHATBHEIC
BEJTMYUHBI

® TMPUMEHSTH OCHOBHOE CBOMCTBO OTHOIICHHUSI 1 OCHOBHOE CBOWCTBO MPOTIOPIINH;

® TIPUBOJUTH IPUMEPHI M OTIMCHIBATH CBOWCTBA BEJTUUNH, HAXOAIINXCS B IPSIMOU |
00paTHOM MPOMOPIIMOHATILHBIX;

® HAxXOIWTb MPOICHTHOE OTHOIIEHHE ABYX YHCET,

® aHaNM3MpPOBaTh HMH(POPMAIUIO, TPEICTABICHHYI0 B BHJIEC CTOJOYATHIX H

KPYTOBBIX THarpaMM;

® paCrO3HaBaTh HA YePTEkKaX M PUCYHKAX OKPYKHOCTh, KPYT, IJIHHID, KOHYC, chepy,
Iap ¥ UX JIEMEHTHI;

® pacrio3HaBaTh B OKpYXKalOIleM MHpPE MOJEIH dTHX (uryp.

Vuawuiics nonyuum 603MOoANCHOCMb HAYUUMbCAL:
® JICJIUTH YUCIIO HAa IPOTIOPIIMOHATILHBIC YACTH;
3aIUCBIBATH C OMOIIIBIO OYKB OCHOBHBIC CBOMCTBA JPOOU, OTHOIICHUS, TPOTIOPIIHH;
MPECTaBIATh HH(OOPMAIIHIO B BUJIE CTOJIOYATHIX U KPYTOBBIX THArPAMM;
MIPUBOMTH PUMEPBI CITYYAHHBIX COOBITHIA;
HAXOJIUTh BEPOSITHOCTh CIIYYAHOTO COOBITHS B OIBITaX C PABHOBO3MOHBIMH UCXO0IaMHU;
CTPOUTH C MOMOUIBIO IUPKYISI OKPY>KHOCTh 33JJaHHOTO pajinyca;
n300paxaTh pa3BEPTKH LUIMH]IPA U KOHYCA;
Ha3bIBaTh NPUOMIKEHHOE 3HAYCHUE YNCIA T
HaXOJHUTh C MOMOIIBI0 (POPMYI ATUHY OKPYKHOCTH, TJIOMIAAb KpyTa.

PAITMOHAJILHBIE UNCJIA U JEMCTBUS HAJL HUMU
Yuawuiicsa nayyumcsa:

® TPUBOJIUTH  MPUMEPHI UCTIOJIb30BaHUS MOJIOKUTETHHBIX u
OTpHILIATENHHBIX YKCceN (TeMIIepaTypa, BEIUTPHIII-TIPOUTPHILI, BBIIIE-HUKE YPOBHS MODS U
T. IL.);

e (QopMynupoBaTh ONpeeIeHre KOOPAUNHATHOMN NPsMON;
® CTPOUTh Ha KOOPJIMHATHOM MPAMOM TOUKY € 3aJaHHOW KOOPJAMHATOM, OIIPENENISTh



KOOpAMHATY TOUKH;
n300pakaTh TOYKAMH KOOPAWHATHOM OpSAMOi MIOJIOKUTEIbHBIE Y OTPHIIATE
CpaBHUBATh PallMOHAIBHBIC YUCIIA;
BBITIOJTHATE apu(METHUECKHE JEHCTBUS HaJl PAlMOHAIBHBIMU YHCIAMU;
3aIlMCBIBATh CBOMCTBA apu(PMETHUECKUX ACUCTBUI HaJl pallMOHATLHBIMHU YUCIIAMH B BUJIE
opmyu;
Ha3bIBaTh KOAPPHUINEHT OYKBEHHOTO BBIPAKCHHUS;
3aMMCBIBATh MOJYJIb YHCIIA;
IIPUMEHATH CBOMCTBA IIPHU PELICHUN YPAaBHEHMUI;

® pemaTth TEKCTOBBIC 33/1a4H C TIOMOIIBIO YPaBHEHUI.
Yuawuiica nonyuum 603mO0%CHOCIb HAYYUMBCA.!

®  XapaKTepHU30BaTh MHOXKECTBO IEJIBIX YHCEIT;
OOBSICHATP TIOHSATHE MHOYKECTBA PAIIMOHAIBHBIX YHCEIT;
pacro3HaBaTh Ha YepTEXKax M PHUCYHKAX MEPICHINKYISPHBIE U TapaJlJIeNIbHbIe IPSIMBIE;
yKa3bIBaTh B OKPYXKAIOIIEM MHUPE MOJIEITH STUX MPIMBIX;
(bopMyIHpOBATh OIpeIeNIeHIE MEePIICHANKYISPHBIX MPSIMBIX U ITapaJUIeTbHBIX TPSIMBIX;
OOBSICHATH ¥ MJUTIOCTPUPOBATH MOHITHE KOOPIMHATHOW TIOCKOCTH;
CTPOHTH Ha KOOPAMHATHOH MJIOCKOCTH TOYKH C 33JJaAHHBIMH KOOPAWHATAMU;
OTIpENIENATh KOOPAWHATHI TOUEK Ha IJIOCKOCTH;
CTPOMTH OTIENbHBIE TPAQHUKH 3aBUCUMOCTEH MEXTy BEIMIMHAMH TI0 TOYKAM;
aHATN3UPOBAThH rpaduKu 3aBHCUMOCTEH MEXITY

BEITMYMHAMH (PAaCCTOSIHHUE, BPEMSsI, TEMIIEPaTypa).

1. Conep:xanue yuyeOHOIro npeamera

5 kuaace

HATYPAJIBHBIE UYHUCJIA.

HecaTnuHasi cucrema cuncaenusi. HarypanbHbii pAl  YHCElL.

JlecsaTuyHas 3anuch HaTypaJbHbIX yKcell. [IpaBuia 3anucu v YTEHUs YUCEIL.

HIkanbl 1 koopauHaThl. [IpaBuna 3anucu equHUL U3MEpEHUs JUIMHBI U Macchl. Llena nenenus.
[Tpubmmxénnbie n3mepenus BenuarH. Koopauaatueii ayd. [lkana.

I'eomerpuueckne ¢urypnl. Touka, mnpsmas, OTPE30K, Jyd, VYroj. TpeyrojbHUK

Bupl TpeyronbHUKOB (ocTpoyrosibHble MPSIMOYTOJIbHEIE, TYIOYTOJIbHBIE).
[IepumeTp npsiMOYTOJIbBHUKA.

CJIO’KEHUE U BBIYNTAHUE HATYPAJIBHBIX YUCEJL

Ci0xkeHne HaTypaabHbIX YHces. CBOMCTBA CIOXKEHUSI.

Boruntanune HaTypaJbHbIX Yuces. CBoiicTBa BbiunTaHusl. YucnoBble U OyKBEHHBIE BBIPAKECHHUSL.
dopmyiibl. YpaBHEHUE.

¥Yroa. O6o3nauenue yriaos. Buasl yrinos. M3mepeHre u mocTpoeHue yrioB ¢ MOMOIIBIO
TpaHcnopTupa. MHOTOYroisHUKH. PaBHbIe QUryphl. TpeyroibHUK U €0 BU/IBL.

IIpsAMOYroabHUK.

Ocb cummeTpuu GUTypHI.

YMHOXEHUE U AEJIEHUE HATYPAJIBHbBIX YUCEJIL

YMHoO:KeHue HAaTypaJabHbIX uncel. [lepeMecTurensHoe CBOMCTBO yMHOXkeHUs. CoueTaTeNbHOE U
pacnpenenuTeIbHOEe CBOMCTBA YMHOKEHHUS.

Jenenue HaTypaabHbIX ynces1. CBoiCTBa feneHus. /leneHue ¢ ocTaTKkoM.

Ilnomaas npsimoyroabHuka. [ToHATHE O CTETIEHU C HATYpalIbHBIM MoKa3zareneM. KBaapat u kyo
yucna. [Inomans. Eqununnet mnomanu. [1nomans npsiMoyrojibHUKa.

O0béM NpsAMOYToJIbHOr0 NapaJJieaenunena. [IpsmMoyroybHbiil napaaienenunesn u

nupamuaa. Bepmumnel, rpanu, péopa. O0bEM NpSIMOYToJILHOTO Mapaielenune/a.
KomOuHaTopHbIe 3aga4u.

OBBIKHOBEHHBIE



JAPOBU.
Ilonsitne 00 00bIKHOBeHHBIX [po0siX. lloHsATHe OOBIKHOBEHHOH npobu. Yucnurens u
3HaMeHarenb Ipoou. Ilpasmio urenus apooGeii. [IpaBunbHas u HenpaBuiabHas qpoOb. CpaBHEHHE
TIpOOeii.
CioxeHue W BbIYMTaHHe Jpodeil C OJMHAKOBBIMM 3HaMeHarelnsMu. JlpoOu u JeneHue

HaTypaJIbHbIX yrcesl. CMelIaHHbIe Yncia.

JECATUYHBIE APOBMU.

IonsTue necaTuyHoi Apodu. Llenas u npoOHast yactu ynciia. OOBIKHOBEHHAS M JICCATHIHAS
npo0b. [IpaBuiio YTEHUS ACCATUYHBIX IPOOCH.

CpaBHeHMe JecATHYHBIX Apodeil. [IpaBuio cpaBHeHMs 1ecATUUHBIX ApoOeil. OkpyrieHue
yuces. Ciio:keHne U BbIYUTAHUE AeCATUYHBIX Apodeii. [IpaBuiio cioxeHus U BBIYUTaHUS
NeCSITUYHBIX ApoOeit. OnpeneneHne pacCTOSTHUS MEXAY TOUKaMU Ha KOOPAWHATHOM JIyde.
YMHoxkeHUe AecATUHYHBIX Apoodeii. [IpaBuno ymHoxenus u aenenus va 10, 100, 1000 u T. 1.
[IpaBuio yMHOKEHHUSI JECSITUUHBIX APOOEH.

JesieHue necATUYHON ApoOU HA HATYpaJIbHOe YUCa0. [IpaBuiio genenus necaTuuHon ApooH Ha

HaTypaJIbHOE YHCJIO.

Cpennee apupmeruyeckoe ynces. CpeHee 3HAUCHUE BETUYUHBI.

IIpouenTHble pacyérbl. [lonsATme mnpouneHra. I[IpaBWiO 4YTEHHS NPOLEHTOB.
HaxosxneHue nponeHToB ot yncina. HaxoxxaeHue yncna 1o ero npoueHTam.

6 KkJjacc

1. leiumMocTh HATYPAJIbHBIX unces (17 u).

Jenutenu u kparubie uncia. O0muii nemutens u oomiee kpaTHoe. [Ipusnaku aenumoctw Ha 2, 3,
5,9, 10. IlpocTtele u cocTaBHbIC yncia. Pa3znokeHre HaTypajabHOTO YKHCIIa Ha IPOCThIE
MHOxHUTeH. Hanbospmuii o6muii nenurens. Hanvensinee obmiee KpaTHOE.

2. O0bIKHOBeHHBbIE Apoou. (384)

OcnoBHOe cBoiicTBO Japobu. Cokpamenue apoOeid. IlpuBemenue apobeit k  oOmemy
3HameHaTeno. [loHsTHe 0 HauMeHbIleM OOIeM 3HaMeHaTelle HECKOJMbKUX Jpobeit. CpaBHEHHE
npobeii. CrokeHHEe W BBIUMTAHHE JIpoOed. YMHOXXEHHE W JieJIeHHE OOBIKHOBEHHBIX APOOECH.
B3anMuO 00paTHbIe ynca.

[IpeoOpazoBaHue OOBIKHOBEHHBIX JPOOEH B JAecsATUUYHBIC NpoOu. beckoHeYHBIE MepruoaMIecKue
necsaTUYHbIC Tpodu. JlecaTnuHoe npuoOIMmKeHrne 0ObIKHOBEHHOM JIpOOH.

3. OtHomeHusi u nponopuun (18 ).

Otnomienne. IIpomoprusa.  OcHOBHOE ~ CBOWCTBO  mpomopiuu.  PemieHwe  3amad ¢
nmoMoipto nporopruu. [loHaTHS ©0 nOpsAMoW W OOpaTHOM  MPOTOPHHUOHATBHOCTSIIX
BEMUYMH. 3a/aud Ha mponopiuu. Macmral. @opMyIisl JUTHHBI OKPYKHOCTHU M TUIOMIAN KPYyTa.
ap. Auarpammsl. CaydaifHbie COOBITHS.

4. PanuoHaJIbHbIE YHC/IA U AeiicTBUS HAX HUMHA. (72 4).

[TonoxutenbHbie W OTpUIATENbHBIC uncia. KoopaunatHas npsimas. Llenbie uncna.
PanronanasHbBIE YKCIIa.

Monayne uyncna. CpaBHEHHE YHUCEIL.

CrnosxeHue ¥ BEIYUTAHUE PAlMOHATBHBIX uyncen. CBOMCTBA CIOXKEHUS PAIlMOHANBHBIX YHCE.
YMHOXEHHE U JIeJIeHHe paluoHanbHBIX uncen. CBoicTtBa ymHOxeHHS. Koaddunmenr.
PacnipenenurensHoe CBOMCTBO YMHOKEHUSI.

Pemenue ypaBHeHnuit. Pemienue 3amady ¢ mOMOIIBIO YPaBHEHUN.

[lepnennukynsapubie mnpsimeie. OceBast U LEHTpaidbHas cumMeTpud. [lapannenbHble MpsSMBIE.
Koopaunatras mnockocts. ['paduku.

5. [loBTOpeHue u cucreMaTu3anus yueoHoro marepuasa (154).
YnpaxkHeHus 1J11 NIOBTOPEHM Kypca 6 Kiacca.



2. Temaruueckoe IJIAHUPOBAHUE

S kiace
KoimuecTBo
4acoB
Ne Tema
n/n
HartypanbHble yncia 20
CiosxeHue H BHIYUTAHHE HATYPAJBHBIX YHCE 33
YMHoO:KeHHE U eJIeHre HATYPAJbHbIX Y ce 37
OO0ObIKHOBEHHbIE 1PO0H 18
JecsiTnuHbIE IPOOH 48
IloBTOpPEHME 14
Hroro 170
6 kiacc
Koanuecrso
I'imaBa HasBanmue riaspl
4acoB
I'JIABA 1. JAEJIUMOCTD HATYPAJIBHBIX YU CEJI 17
I'JIABA 2. OBbIKHOBEHHBIE IPOBU 38
I'JIABA 3. OTHOLIEHUA U ITPOIIOPLHHUU 28
I'JIABA 4. PAIIMOHAJILHBIE UACJIA U IEVICTBUS HAJL
72
HUMU
INIOBTOPEHUE U CUCTEMATU3AIIUA YYEBHOI'O MATEPHUAJIA 15
3A KYPC 6 KIIACCA
Hroro 170
S knace
Homep Ha3Banue Tembl
KoanuecrBo
yYpPOKa
4acoB
1 Psin HaTypanbHbBIX yncen 1
2 Psin HaTypanbHbBIX yncen 1
3 Hudpsl. [lecatnynas 3anuch HaTYpaJIbHbIX YHCEI 1
4 Hudps!. [lecatnynas 3anich HaTYpalIbHbIX YHCEI 1
5 Hudps!. Jlecatnynas 3anuch HaTypalIbHbIX YHCEI 1




Otpe3ok. /InunHa orpeska

Otpe3sok. [Inuna orpeska

Otpe3ok. /nunHa orpeska

[{e]l Hood EoN] o)}

Otpe3sok. [{nuna orpeska

1
1
1
1
10  |IInockocts. Ilpsmas. Jlyu 1
11-12 |ITnockocts. [Ipsmas. Jlya 2
13  |Ikana. KoopauHaTHbI 1yq 1
14 |Ilkana. KoopauHaTHbIN J1y4 1
15  |HlIkana. KoopauHaTHbIN J1y4 1
16  |CpaBHeHHE HaTypaJbHBIX YUCEI 1
17 |CpaBHeHHE HaTypaJIbHbIX YHCEI 1
18 |CpaBHeHHe HaTypaJIbHBIX YUCEI 1
19  |IloBTOpeHME U cHCTeMAaTH3aNus Y4eOHOTO MaTepuaia 1
20  |KonTtpoawHas padora Ne 1 mo Teme «HarypanpHble 9uciia 1
21  |Ananm3 KOHTpOJIBHOM paboThl. CIOXKEHHE HAaTypaIbHBIX YHCEll 1
22  |CrnoxeHue HaTypaJbHBIX YHCET 1
23-24 |CnoxeHne HaTypalbHBIX Yriced. CBOWCTBA CIOXKEHUS 2
25 |Bpluntanue HaTypaJbHBIX YHCEI 1
26  |Bpluntanue HaTYpaJbHBIX YHCEI 1
27  |Bwluntanue HaTYpaJbHBIX YHCEI 1
28-29 |BerunTaHue HaTypaIBHBIX YHCEI 2
30  |YmcnoBble 1 OyKBEHHBIE BBIpKEHHs. DOPMYITBI 1
31  |[YucnoBsie u OyKBEHHBIE BEIpOKEeHUS. DOPMYIIBI 1
32  |YucnoBsie u OyKBEHHBIE BEIpOKEHUSI DOPMYIIBI 1
33  |KontposbHas padota Ne 2 mo Teme «Cro)KeHrue ¥ BHIYUTAaHUE 1
HaTypaJbHbIX YHCEI»
34 AHanu3 KOHTPOJIHHOM paboTHI . YpaBHEHNE 1
35 |VYpaBHeHue 1
36 YpaBHeHui 1
37  |Yron. O6o3HaueHUE YTI0OB 1
38  |Vroa. O6o3HaueHue yrioB 1
39  (Bunmsl yrios. M3mepeHue yriios 1
40 Buael yrinos. smepenue yrios 1
41  |Bunsl yrnos. M3mepenue yrios 1
42-43 |Bugsl yrios. U3mepenue yrios 2
44 MuoroyronsHuku. PaBubie purypsl 1
45  |MuoroyroybHukd. PaBHbIE QUTYpHI 1
46 TpeyronbHUK U €ro BUJIBI 1
47  |TpeyroiabHUK U €ro BUJbI 1
48  |TpeyroiabHUK U €ro BUJbI 1
49 [IpsmoyronasHuK. OCh CUMMETpHUH (QUTYPBHI 1
50  (IIpsmoyrosbHUK. OCh CUMMETPUH (HUTYPBI 1
51  (IIpsmoyrosbHUK. OCh CUMMETPUH (HUTYPBHI 1
52  |IloBTOpeHME U cUCTEeMAaTU3AIUs YUeOHOTO MaTepHaia 1
53  |KontponbHas pabota Ne 3no Teme: «YpaBHeHuUe. YTOIL 1
MHOroyroJabsHUKN»
54 AHanu3 KOHTPOJIbHOM paboThl. YMHOXKeHHE. [lepemecTuTensHoe 1
CBOMCTBO YMHOKECHHUS
55  |YMmHoxenue. [lepemecTuTennbHOE CBOWCTBO YMHOKEHUS 1




56-57 |YmMHuoxenue. [lepemecTurenbHOe CBOMCTBO YMHOKEHUS 2
58  |CouerarenbHOE U paclpeeIUTeILHOC CBOMCTBA YMHOKCHHUS 1
59  |CouerarenbHOE U paCIPECIUTEILHOE CBOWCTBA YMHOKCHUS 1
60 |CouerarenbHOE U pacIpeIeIUTEILHOEC CBOMCTBA YMHOKCHHUS 1
61 |/lenenue 1
61 |Jlenenue 1
62 |Jlenenue 1
63 |/lenenue 1
64 |Jlenenue 1

65-66 |/lenenue 2
67 |JlemeHue ¢ ocTaTKOM 1

68-69 |/leneHue ¢ 0OCTaTKOM 2
70 CremneHp yncia 1
71  |Crenens uncia 1
72 KontponsHas padoTta Ne 4 o TeMe «YMHOKEHHE U JIETICHUE 1

HaTypajbHbIX yncesl. CBOWCTBA HATYPAJIbHBIX YHACEID)
74 Pabota nag omuokamu.IImomane. [Tnomans mpsMoyroibHIKA 1
75  (IInomans. [Tnomaas mpsMoOyroasHUKA 1
76 [nomane. [Tmomaas npAMOYTroJIbHUKA) 1
77  |(Ilnomans. ITnomaas mpsiMOYTOJIbHIKAY 1
78  (IlpssmoyrousbHbIN napayenenunea. [lupamuaa 1
79  (IlpsmoyrosbHbIM napayenenunea. [Tupamuaa 1
80  (IIpssMOyroJIbHBIN apaJIICICTTUIIE ITHPAMU/T 1
81 |OOBeM mpSIMOYTOJBLHOTO Mapajuieenunea 1
82  |O0beM mpSIMOYTOJBLHOTO MapajuieJenumneaa 1

83-84 | O0BEM MPAMOYTOJIBHOTO MapajuieenuIea 2
85 Kombunaropusie 3agaun 1
86 Kombunaropusie 3agaun 1
87 Kombunaropusie 3agaun 1
88  |IloBTOpeHMe U cucTeMaTu3aius yaeOHOTO MaTepHralia 1
89 [|IloBTOpeHMe U cucTeMaTHU3alus yaeOHOTO MaTepHraia 1
90 |KoutponsHas padota Ne 5 1
91 Pabota Hax ommoOkamu.. IToHsTHE OOBIKHOBEHHOH APOOH 1
92 [TonsaTre 0OBIKHOBEHHOM IpOOH 1
93 [ToHsaTHE OOBIKHOBEHHBIC IPOOH» 1

94-95 |[loHsaTre 0OBIKHOBEHHBIC IPOOH» 2
96 |[IpaBunbHbIE U HeMpaBUIbHEIE 1poOH. CpaBHEHUE Apodeit 1
97  |lIpaBunbHbIE U HeMpaBUWIbHEIE IpoOHu. CpaBHEHUE Apodeit 1
98  |IIpaBunbHbBIE U HeMpaBUIbHbIE TpoOu. CpaBHEHUE Apobeit 1
99 CrnosxeHue U BBIYUTaHKE JpoOeli ¢ OTMHAKOBBIMU 3HAMEHATEISIMU 1
100 |Cnoxenue 1 BbIUUTaHUE IPOOEH ¢ OIMHAKOBBLIMU 3HAMEHATEISIMU 1
101 |[HdpoOu u neneHne HaTypalbHBIX YUCET 1
102 |CwmenranHbie ynciaa 1
103 |CwmenranHsbie yncaa 1
104 |Cwmenra"Hbie ynciaa 1
105 CwmeraHHbIe yncia 1




106 CMelraHHbIe Yucia 1
107 |IToBTOpEHUE U cucTeMaTU3aIus y9eOHOTO MaTepraa 1
108 |KontpombsHas padota Ne 6 1
109 | PaGota nHan ommbkamu.lIpencTaBienue o 1eCATHYHBIX APOOIX 1
110 |IIpexacraBieHue O AECATHYHBIX IPOOSIX 1
111 |[IpeacraByieHue O JECATUUHBIX APOOSX 1
112  |IIpexncraBieHuE O ACCATUYHBIX APOOSX 1
113 |CpaBHeHue necCITHYHBIX OpoOeit 1
114-115 |CpaBHeHuUE IECATUUHBIX ApOOEH 2
116  |Okpyraenue uucen. [Ipukuaku 1
117  |Oxpyraenue uucen. [pukuaku 1
118 |Okpyraenue gucen. [Tpukuaku 1
119 |CroxeHue U BEIYATAHUE TECATUIHBIX TPOOCi 1
120 |CroxeHue U BEIYATAHUE TECATUIHBIX TPOOCi 1
121 |CroxeHue U BEIYATAHUE TECATUIHBIX TPOOCi 1
122 |CroxeHue U BEIYATAHUE IECATUIHBIX TPOOei 1
123-124 |CnosxeHue v BBIYUTAHUE ACCATUIHBIX TPOOeit 2
125 |KontpomsHas padota No7 1
126 Pabota Haj ommmOkaMu. YMHOXKEHHUE JIECATHIHBIX ApoOei Ha 1
HaTypaJIbHbBIE YnCiIa
127 |YMHOXEHUE ECITUYHBIX ApoOeii Ha HaTypabHbIC YHCITA 1
128 |Pemenue ynpaxHeHU 10 TeMe «Y MHOXKEHHE JECATUYHBIX APOoOei Ha 1
HaTypaJbHbIC YHCIIa»
129 |YMHOXeHUE ACCATUIHBIX APOOCi 1
130 |YMHOXeHUE ACCATHIHBIX APOOCi 1
131-132 |Pemenue ynpaxHEeHUH 10 TeMe «Y MHOKEHUE TECATHYHBIX TPOOei» 2
133 |/leneHue necATUYHBIX QpoOei Ha HATypaIbHOE YHUCTIO 1
134  |JleneHue necATUYHBIX QpoOei Ha HATypaIbHOE YHUCIIO 1
135 |/lenenue necATUYHBIX Ipobei 1
136 |Pemenue ynpaxHeHui o Teme «JleneHue AecATHIHBIX APOOCH» 1
137 |/leneHue Ha NECATUYHYIO APOOH 1
138 |/leneHue Ha AECATUYHYIO JPOODH 1
139 |Pewmenue ynpaxxueHuit no teme «JleneHue Ha JECATHUHYIO IPOObY 1
140  |Pewmenue ynpaxxueHuit no teme «JleneHue Ha JECATHUHYIO IPOObY 1
141 |Pewmenue ynpaxxueHue no teme«/leneHue Ha JECATHUHYIO IPOObY 1
142  |KontponpHas padota Ne 8 o Teme «YMHOKEHHE 1
U JIeTIEHUE IeCATUYHBIX TPOoOeii»
143 | PabGota nag ommbkamu.Cpeanee apudmernueckoe. CpenHee 1
3HAYCHHE BEITMYUHBI
144 |Cpennee apupmernueckoe. CpeqHee 3HaUCHNE BETUUHUHBI 1
145  |Pemenue ynpaxueHuii o treme «Cpeanee apupmMeTHyecKoe CpeaHe 1
3HAYCHHE BEITMYHUHBD)
146  |IIpouentsl. HaxoxaeHus MPOLIEHTOB OT YKCiIa 1
147  |IIpouentsl. HaxoxaeHus MPOLIEHTOB OT YKcia 1
148  |Pemenue ynpaxxunenuii o treme «lIpouentsl. Haxoxaenue npoueHToB 1
OT YHCIIa»
149  |Pemenue ynpaxxnenuii mo reme «lIpouentsl. Haxoxaenue npoueHToB 1




OT YHCIIa»

150 |HaxoskaeHwue 4uciia 1o ero mporeHTam 1

151 |HaxosxJeHue yucia 1o ero npoueHTam 1

152 |HaxoxaeHue 4uciia 1o ero mporeHTam 1

153 |HaxosxaeHue 4uciia 1o ero mporeHTam 1

154-155 (IloBTOpEHUE U cUCTEMAaTHU3AIUsl y4eOHOTO MaTepHralia 2

156 |KontpompsHas padora Ne 9 o Teme «Cpennee apudmerndeckoe. 1

[IpoueHTs)

157 |Pabota Hax ommbOkamu. [ToBToperne. HarypanbHbie 4ncia U MIKAaJIbL. 1

158 |IToBTOopenue. CioKeHNE U BEIYUTAHUE HATYPATBHBIX YHCEI 1

159 |IloBTOpeHmEe. YMHOKEHHE U JICTICHNE HATypaTbHBIX YHCEI. 1

160 |IToBTOpeHHE M cHcTEMAaTH3AlUs YIEOHOTO MaTepHaia 3a Kype 1

MAaTEMAaTHKH 5 Ki1acca

161 |UroroBas koHTpoJdbHas pabota NelO 1

162 | Pabora nag ommbkamu. [ToBTopenwue. [Tnomanm u 00beMbl 1

163 |IToBTOpenue. OOBIKHOBEHHBIE JIPOOH. 1

164-165 |[ToBTopenue. Pemenue ypaBHeHHH U 3a/1a9 2

166 |IloBTOopenme. Pemenne ypaBHeHUI u 3a71a4y 1

167 |IloBropenme. Pemenne ypaBHeHUI 1 3a71a4y 1

168 |IloBTopenme. Pemenne ypaBHeHMI 1 3a1a4 1

169 |[loBTOpenme. Pemenue ypaBHEHHH U 331249 1

170 |HToroBslii ypoK M0 Kypcy S Kiracca 1

6 kiacc
Ne Ne Conep:xanue ypoka Koanuec
n/n ypoka TBO
4acoB

I'JIABA 1. AEJIUMOCTDb HATYPAJIbBHBIX UUCEJI 17
1 1-2 JlenuTenu u KpaTHbBIC 2
2 3-5 [Ipuznaku nenumoctu Ha 10, Ha 5 1 Ha 2 3
3 6-8 [Tpusnaku nenumoctu HAa 9 U Ha 3 3
4 9-11 IIpocThie M coCTaBHBIC YKCIA 2
5 12-13 Haubomnpmmii 00Ul neaInuTein 3
6 14-16 Haumensbiee obmiee kpatHoe 3
17 KontpoabHnas padora Ne 1 1
IVIABA 2. ObBIKHOBEHHBIE IPOBH 38
7 18-19 OCHOBHOE CBOHCTBO JIpoOH 2
8 20-22 Cokparienue npooeit 3
9 23-26 IIpuBenenue apobeit k 061meMy 3HaMmeHaTen0. CpaBHEHHE 4

apo0eit

10 27-31 CrnoxeHue ¥ BBIYUTAHUE IpoOei 5
32 KontpoabHas padora Ne 2 1
11 33-37 YMHOKEHHE Ipo0Oeit 5
12 38-40 Haxoxnenue apo0u ot uncna 3
41 KontpoabHas padora Ne 3 1




13 42 B3aumHo oOparHble 4ncia 1
14 43-47 Henenne npooOeit 3)
15 48-50 Haxoxerune grcia no 3Ha4eHHIO ero Apoou 3
16 51 IIpeoOpazoBanre 0OBIKHOBEHHBIX APO0OEH B 1eCATUYHBIC 1
17 52 BeckoHeuHbIe TEpHOIMYECKHE IECATUYHBIE TPOOH 1
18 53-54 JlecsTuanoe npubmmKeHrne 0OBIKHOBEHHON ApooH 2
55 KonTpoabHnas padora Ne 4 1
IVIABA 3. OTHOIIEHUSA U TPOITIOPLINN 28
19 56-57 OTHOUICHUS 2
20 58-62 [Iponoprun 5
21 63-65 [IporieHTHOE OTHOTIIEHUE IBYX YHCEI 3
66 Kontpoasnas padora Ne 5 1
22 67-68 [Ipsimast u oOpaTHast NPONOPHUUOHATBHBIE 3aBUCUMOCTHU 2
23 69-70 Jlenenue yucia B JaHHOM OTHOIICHUU 2
24 71-72 OKpY>KHOCTb U KpYT 2
25 73-75 JnmmHa oxpyxHoctr. [lmomans kpyra 3
26 76 unuaap, KoHyC, map 1
27 77-79 JlnarpamMel 3
28 80-82 Cnyuaiinbie cOOBITHS. BeposSTHOCTD City4aitHOTO COOBITHS 3
83 Kontposasnas padora Ne 6 1
72

TJIABA 4. PAIIUOHAJIBHBIE YN CJIA M JIEACTBUS HAJl HUMHU
29 84-85 [Tonmo>xutenbHbIC U OTPULIATEIIbHBIC YK CIIA 2
30 86-88 KoopmuuatHas npsmas 3
31 89-90 Ilenbie uncna. PanmonanpHbIC Yncia 2
32 91-93 Monyns uncna 3
33 94-97 CpaBHEeHHUE YHCE 4
98 KonTpoabHas pagora Ne 7 1
34 99-102 Clio)XeHre pallHOHAIBHBIX YU CeT 4
35 103-104 CBolicTBa CJIIOKEHHS PAIMOHATIBLHBIX YHCEI 2
36 105-109 Brrantanue panmoHadbHBIX YHCEIT 5
110 KonTpoabHasi padora Ne 8 1
37 111-114 YMHOXEHHE pallMOHaIbHBIX YK CE 4
38 115-117 CBOICTBA YMHOXEHUSI pallMOHAJIbHBIX YHCEI 3
39 118-122 Koaddunuent. PacnpenenurenbHoe CBOICTBO YMHOKEHUS 5
40 123-126 Jlenenue panMOHAIBHBIX YUCET 4
127 KontpoabHas padora Ne 9 1
41 128-132 Pemenune ypaBHeHui 5
42 133-138 Pemrenue 3aga4u ¢ moMouIb0 ypaBHEHU I 6
139 KontpoabsHas padora Ne 10 1
43 140-142 [leprieHAMKYIIIpHBIE NIPSMBbIE 3
44 143-145 OceBas ¥ IEHTpaJIbHAsl CHMMETPHUH 3
45 146-147 [TapannenbHble NpsIMBbIE 2
46 148-151 KoopamnaTtHas minockocThb 4
47 152-154 I'paduku 3
155 KontpoabHas padora Ne 11 1
INOBTOPEHUE U CUCTEMATHU3ALINS YYEBHOI'O MATEPUAJIA 15




156-169 YnpaxHeHus 1Jisl HOBTOPEHUs Kypca 6 Kiacca 14

170 KoutpoabHnas padora Ne 12 1

3. KOHTpO.]'IbHO-]/ICiMepI/ITe.]IbeIe MaTepHuaJbl

1)

2)
3)

1)

[Tpunoxxenue 1
5 knacc

KonTtpoabHnas padora Ne 1
HarypajbHble ynuciaa
Bapuant 1
3anuuuTe HUPpaMu YUCIIo:

LIECThJIECAT MATh MWIIHMAPOB CTO BAAATh TPH MUJIJIMOHA EBSITHCOT COPOK OJ[HA ThICSUa
BOCEMBCOT TPUILIATh CEMb;

BOCEMBCOT JIBa MAJUTMOHA TISITHJIECST YETHIPE THICSIYHM OJMHHA/IIATH:

TPHUIIATH TPU MIIDTHAP/IA IEBATH MIJUTHOHOB OJTHH.

CpaBuute uncina: 1) 5 678 u 5 489; 2) 14092 u 14 605.

HaueptrTe KOOpAMHATHBIN JIyd 1 OTMETHTE HA HEM TOYKH, COOTBETCTBYIOIIUE YHciIaM 2, 5, 7, 9.
Haueptute otpe3ok FK, mmmHa KoToporo paBHa 5 cM 6 MM, oTMeThTe Ha HEM TouKy C. 3anmummTe
BCE OTpE3KH, 00pa30BaBIINECs Ha PUCYHKE, U U3MEPbTE UX JUIUHBI.

Touxka K mpunagnexur otpesky ME, MK = 19 cM, otpe3zok KE na 17 cm 6ombiie otpeska MK.
Haitgure nny otpeska ME.

Sanumute U py, KOTOPYIO MOXKHO TIOCTaBUTh BMECTO 3BE30UYKH, YTOOBI 00pa30BaIoCch BEPHOE
HEPaBEHCTBO (PacCCMOTPHUTE BCE BO3MOKHBIE CITy4an):

378* <3784, 2) 58*5 > 5872.

Ha otpeske CD mmnoi 40 cm otmetnin Touku P u Q tak, uro CP = 28 cm, QD =26 cm. Uemy
paBHa JyTMHA oTpe3ka PQ?

CpaBaute: 1) 3 km u 2 974 m; 2)912 kru 8 1.

Bapuant 2
1. 3anumwure nudpamu YUCIo:

1) ceMbAeCsT IIECTh MUJUIMAP/IOB JIBECTH COPOK JIBA MHJUTHOHA CEMbCOT BOCEMbJIECAT TPU
TBICSYM CTO JIEBSHOCTO IISTh;

2) YeThIpecTa TPH MHJUTHOHA TPHU/LATH BOCEMb THICSY COPOK JICBSITH;
3) COpoK BOCEMb MUJUTHAPIOB CEMb MUJUTUOHOB JIBA.

2. CpaBaute uucna: 1) 6 894 u 6 983; 2) 12471 u 12 324.

3. Hauepture KOOpIMHATHBIN JTy4 M OTMETHTE Ha HEM TOUKH, COOTBETCTBYIOIIKE YnciaM 3, 4, 6,
8.

4. Hauepture otpe3ok AB, anrHa KoTOporo paBHa 4 cM 8 MM, OTMEThTE Ha HEM TOuKy D.
3anuiuTe Bce OTpe3KU, 00pa30BaBIINECs HA PUCYHKE, U U3MEPbTE UX JITMHBI.

5. Touka T mpunamnexut otpesky MN, MT = 19 cm, orpe3ok TN Ha 18 cM menble oTpeska MT.
Haiigure muny otpeska MN.

6. 3anummre HUQPy, KOTOPYIO MOXKHO MOCTABUTH BMECTO 3BE3JJOUKH, YTOOBI 00pa30Baoch
BEPHOE HEPABEHCTBO (PACCMOTPUTE BCE BO3MOKHBIE CITydaHn):
2) 2*14 <2 316; 2) 478* > 4 785.



7. Ha orpeske SK anunoii 30 cm otmeTnnu Touku A u B tak, uto SA = 14 cm, BK =19 cm. YUemy
paBHa uinHa oTpe3ka AB?
8. Cpasnure: 1)3 986 u 4 kr; 2) 586 cMu 6 M.

KonTtpoabHas padora Ne 2
CiokeHue M BBIYMTAHHE HATYPAJIbHBIX YK cel. YnciioBble 1 OyKBeHHbIE BbIPAKEHHUSI.
DopMyJIbl.
Bapuant 1

1. Beramcmure: 1) 15 327+ 496 383; 2) 38 020 405 — 9 497 653.

2. Ha onnoti crosiHKe ObLTO 143 aBTOMOOMIISA, UTO HA 17 aBTOMOOMIIEH OO0JIbBIIE, YeM Ha BTOPOH.
Ckonpko aBTOMOOMIIEH OBLIO HA 00EUX CTOSHKAX?

3. BrmonnuTe crioxeHue, BHIOHpas yA0OHBIH MOPSAI0K BEIUNCICHUIA:

1) (325+791) + 675; 2) 428 + 856 + 572 + 244,

4. TlpoBepnTe, BEpHO JIM HEPABEHCTBO:

1674 — (736 + 328) > 2 000 — (1 835 — 459).
5. Haiimure 3Hauenue a no popmysie a =4b - 16 npu b = 8.

6. Ynpocrtute BoipaxkeHue 126 + x + 474 v HailjuTe ero 3HaueHue npu x = 278.
7. Beruucaure:

1) 4m73cm+ 3 M47 cm; 2) 124916 MUH - 7 4 32 MUH.
8. HaiinuTe 3HaueHne BEIpaKCHUS, BRIOUpasi yIOOHBIN MOPSIAOK BBIUYNCICHUM:
1) (713 +529) —413; 2) 624 — (137 + 224).

Bapuant 2

1. Beruuciure: 1) 17 824+ 128 356; 2) 42 060 503 — 7 456 182.

2. Ha oxnoii ynune 152 noma, uro Ha 18 10MOB MeHbIIe, 4eM Ha apyroil. CKOJIbKO BCETO IOMOB
Ha o0enx ynaunax?

3. BrlnonHuUTE Cllo)keHUE, BBIOUpas yIOOHBIN MOPSIA0K BEIYMCIICHHMN:

1) (624 +571) + 376; 2) 212 + 497 + 788 + 803.

4. TIpoBepbTe, BEPHO JIM HEPABEHCTBO:

1826 — (923 + 249) > 3 000 — (2 542 — 207).

5. Haiigute 3Hauenue p no popmysie p=40 - 7q npu q = 4.

6. YnpoctuTe BoipaxkeHue 235 + Yy + 465 v HalguTe ero 3HaueHue npu y = 153.

7. Beruucaure:

1)6mM 23 cm + 5Mm 87 cm; 2) 144917 MuH - 54 23 MUH.
8. Haiinure 3HaueHne BhIpaKEHUS, BBIOMpast yAOOHBIH NOPSIIOK BEIYUCICHUI:
1) (837 + 641) — 537, 2) 923 — (215 + 623).

KonTposbnas padora Ne 3
Ypasuenue. Yroj. MHOroyroJibHUKH.
Bapuant 1
1. Tloctpoiite yron MKA, Bennunna kotoporo paBHa 74°. IIposeante npoussonbHo nyd KC

Mex 1ty ctopoHamu yriia MKA. 3anumire o0pa3oBaBIIMecs YIibl U U3MEPHTE UX BETHUUHBI.
2. Pemwre ypaBuenue: 1) x +37 =81 2) 150 - x = 98.
3. OjHa U3 CTOpPOH TpeyroJbHUKa paBHa 24 cM, BTopas - B 4 pa3a Kopoue [epBOM, a TPEThs
- Ha 16 cM JyinHHee BTOPOU. BbluKciuTe nepuMeTp TpeyroJibHUKA.
4. PemuTe ypaBHeHUE: 1) (34 +x)-83=42 2)45-(x-16) = 28.



5. W3 BepuuHbl pa3BépHyToro yriaa ABC (cMm puc.) npoBegeHnsl fBa jay4ya BD u BE Tak, yto
£ABE = 154°, «DBC = 128°. Beruucaure rpaaycHyto Mmepy yria DBE.
6. Kakoe yncsio HaZj0 IOACTAaBUTh BMECTO @, YTOObI KOPHEM ypaBHEHUS
52 - (a - x) = 24 6bL10 yucso 407

D}
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\

A
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Bapuaunt 2
1. Tlocrpoiite yron ABC, Benmuunna xotoporo pasHa 168°. [IpoBeaute nponsBonsHO 1yd BM

Mex 1ty ctopoHamu yriia ABC. 3anummre 00pa3oBaBIIMecs YTIIbl U H3MEPhTE UX BEITHUUHEI.

2. Pemmre ypaBHenue: 1) 21+ x =58 2)x-135=76.

3. OpHa U3 CTOPOH TpeyroJibHUKa paBHa 32 cM, BTOpas — B 2 pa3a Kopo4ye NepBOi, a TpeThbs
- Ha 6 cM Kopo4e nepBoOi. BeruucivTe nepuMeTp TpeyroJbHUKA.

4. PemuTe ypaBHeHHUE: 1) (96 -x) -15 =64 2)31-(x+11)=18.

5. W3 BepuuHsbl npsamoro yrja MNK (cMm puc.) npoBefienbl ABa iydya ND u NE Tak, uto
£MND = 73°, £KNF = 48°. Beruucaure rpagycHyro mepy yria DNF.

6. Kakoe 4ucJsio HaZ[0 TOACTAaBUTh BMECTO @, YTOObI KOPHEM ypaBHEHUA

64 - (a - x) = 17 6bL10 yuca0 16?7
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KonTtpoabHnas padora Ne 4
YMHOKEeHHE H Je/IeHHe HATYPAJIbHbIX YyHces. CBOHCTBA YMHOKEHHS.

Bapuanr 1

1. Beruuciure:



1) 36-2418; 3) 1456: 28;

2) 175-204; 4) 177 000 : 120.
Haiinure 3HaueHue Boipakenus: (326 - 48 —9 587) : 29.
Pemnre ypaBHeHue:

1) x-14=364; 2)324:x=09; 3) 19x - 12x = 126.
HaiinuTe 3HaueHne BeIpakeHUsI HanboJee yA00HBIM CIIOCOO0OM:
1) 25-79-4; 2)43 -89 +89-57.

Kynunu 7 xr koHder u 9 kr nedenbs, 3amiartus 3a Bcto Nokynky 1 200 p. Ckouibko cTout 1
KT nIe4eHbs, eciu 1 kr koHder crout 120 p?

C oaHOM CTaHLIMK OJTHOBPEMEHHO B OJJHOM HAaIpaBJIE€HUH OTIPABHINCH JBa noesna. OauH
W3 TI0€37I0B JIBUTAJICS CO CKOPOCTHIO 56 KM/4, a BTOpo#t — 64 kM/4. Kakoe paccrosinue
OyneT Mexay moe3iaMu yepe3 6 4 mociie Havasia JIBHKSHUS ?

CKOJBKUMHU HYJISIMU OKaHUYMBAETCS MPOU3BEJIEHUE BCEX HATYpalbHBIX uncen ot 19 o 35

BKJIFOUYUTEIHLHO?
Bapuanr 2
Brruucnure:
1) 24 -1 246; 3)1856:32;
2) 235-108; 4) 175 700 : 140.

Haiinure 3HaueHue Beipakenus: (625 - 25 — 8 114) : 37.
Pemnre ypaBHeHue:

1) x-28 =336, 2)312:x=8; 3) 16x - 11x = 225.
Haiinure 3Ha4YeHne BhIpaKeHUsT HanboJiee yI0OHBIM CIIOCOO0M:
1) 2-83-50; 2) 54 - 73 +73 - 46.

JInst mpoBeIeHUsT PEMOHTA AIEKTPUUECKON MTPOBOAKK KYMIIIK 16 0JJMHAKOBBIX MOTKOB
ATFOMUHHEBOTO M 11 0JIMHAKOBBIX MOTKOB MeHOTO MpoBoaa. OOmas JyinHa KyIJIEHHOTO
npoBoja cocranisiia 650 M. CKOJIbKO METPOB aTFOMHUHUEBOTO MTPOBOJIa OBLIIO B MOTKE,
€CJIM MEHOTO MPOBOJA B OJJTHOM MOTKE Ob110 30 M?

N3 oHOTO TOpPO/1a OAHOBPEMEHHO B OJJHOM HAIPAaBJICHWHU BhIEXalIX JIBa aBTOMOOMIISA. OIuH
W3 HUX JIBUTAJICS CO CKOPOCThIO 74 KM/4, a BTOpoii — 68 km/4. Kakoe paccrosiaue Oyner
MeXIy aBTOMOOWIAMU Yepes 4 4 mocse Havaia JBHKEeHUS?

CKOJIBKMMHU HYJISIMM OKaHYMBAETCS IPOU3BEJICHNE BCEX HATYpaIbHBIX YUCeN OT 23 10 42
BKJIIOYUTEIILHO ?

KonrposbHnas padora Ne 5

Henenue ¢ ocrarkoM. Iliiomans npamoyroabuuka. IpgaMoyrobHblil mapaJuienenunex 1

ero o0bem. KomOnnaropusie 3axaun.
Bapuanr 1

1. Bwmonnute nenenne ¢ octatkom: 478 : 15.

2. HaiinuTe miomaas IpsSMOYroJibHUKA, OJTHA CTOPOHA KOTOPOTO paBHaA 14 cM, a BTopas
CTOpOHa B 3 paza 0OJbIIe MEePBO.

3. Breruucnure o0beM U MIIOMIAAb IOBEPXHOCTH KyOa ¢ pedpoM 3 cM.

4. JlnuHa mpsAMOYTOJILHOTO Mapajienenumnesa pasaa 18 cm, mupruHa — B 2 pa3a MEHbIIIE
JUIMHBI, a BbIicoTa — Ha 11 cM Ooutbliie mupuHbl. Beruucnure o0beM mapaiienenumnesa.



YemMy paBHO AETMMOE, €CJIM ACTUTENb paBeH |1, HemoiaHoe yacTHoe — 7, a 0CTaToK — 67
[Tose mpsimoyrosbHO# opMbI UMeeT TuIoma Ak 6 ra. [lupuna monst 150 M. Beraucnure
MEpUMETP TOJIS.

3anuuunTe Bce TPEX3HAUHBIE YNCIIA, U1 3allUCU KOTOPBIX UCIIOIb3YIOTCS TOJIBKO
uudpsl 5, 6 u 0 (QpBI HE MOTYT TOBTOPSTHCS).

Cymma u1iH Beex pE€Oep MpsiMOYToJIbHOro napajuienenunesna pasHa 116 cm, a asa ero
n3mepenus — 12 cm u 11 cm. Haitnure Tperbe n3MepeHue napajienenunesaa.

Bapuanr 2

Brimonnute genenue ¢ ocratkom: 376 : 18.

Haiigure nnomaab npsMoyroiabHUKa, OJHA CTOPOHA KOTOpOro paBHa 21 cwm, a Bropas
CTOpOHA B 3 pa3a MEHBIIIE MEPBO.

Brruucnaure 00beM U mII0maas TOBEPXHOCTH Kyba ¢ pedpom 4 M.

HlupuHa npsSAMOYroabHOTrO Napajuiesenunesia paBHa 6 cM, JUIMHa — B 5 pa3 OoJible
IIMPHUHBI, & BEICOTA — HA 5 CM MEHBIIIE [UTMHBL. Beraucnure o0bem napaienenunesa.
UeMy paBHO JIeTUMOE, €CITU JIETUTENb PaBeH 17, HEMOJIHOE YacTHOE — 5, a OCTaTOK —
127

[Tone mpssmoyroasHO# hopMBI UMEET TUIomaas 3 ra, ero gmuHa — 200 M. Beraucnure
TepUMeETp TOJIS.

3anummTe Bce TPEX3HAYHBIE YHUCIIA, IS 3aIHCH KOTOPBIX UCIIOJIB3YIOTCS TOJIBKO
uudpset 0, 9 u 4 (1GpPBI HE MOTYT TOBTOPSATHCSH).

CymMma muyiiH Beex péoep MpsMOyrosLHOTO napaienenunena pasaa 80 cM, a 1Ba ero
n3Mepenus — 10 cm u 4 cM. Haitaure TpeThe u3MepeHne napauiesenumnesa.

KonTpoasnasi padora Ne 6
OObIKHOBEHHbIE IPOOH

Bapuant 1
CpaBHHTE Uncha:
17 13 16 47
1) —u—; 2)— wul; 3)— wu I.
24 24 19 35
Brinonaure neiicTBus:
3 15 11 17
) 242-4 H1- 2
28 28 28 20
7 4 9 3 5
2) 3=—-1—=+5—; 4)5=—3-.
23 23 23 8 8

. 3 .
B cany pactér 72 nepesa, u3 HUX 5 COCTaBJIAIOT si670HU. CKOJIBKO SI0JI0HB PacTET B
cany?

.. 7
Kupunn npouén 56 crpanul, 4To COCTaBUIO — KHUTH. CKoJbKO cTpaHUIl OBLIO B

KHUTE?
[IpeoOpasyiiTe B CMEIIaHHOE YKCIIO APOOb:
7 30
1) = 2)=—.
) % E
. 3 _x
Haiinute Bce HaTypanbHbIE 3HAYEHUS X, IPU KOTOPBIX BEPHO HEPABEHCTBO 2 - < > <
1
3-.
7
KakoBo Haubosbiliee HaTypaabHOE 3HAUYEHHE N, TP KOTOPOM BEPHO HEPABEHCTBO N <

100 )

19



Howbde

8. HaiinuTe Bce HaTypanbHbIE 3HAYCHUS (A, IPU KOTOPBIX OJJHOBPEMEHHO BBITTOJIHSAIOTCS

1 7
ycIoBHSA: Jpo0b — NpaBHIIbHAS, IpoOb ~ HCIpPaBHIIbHASL.

Bapmuanr 2
1. CpaBHurte uncna:
9 14 31 23
1) —u—; 2)— wul; — u l.
) 7 H ) 32 ’ T
2. BreimonHuTe AEHCTBUS:
5 11 7 15
DE+i- L 31— 1
26 26 26 17

i; 4)6i—31.
21 11 11

5
3. B rapaxe crosaT 63 ManmuHbI, U3 HUX ~ COCTABJISIOT JIETKOBBIE. CKOJIBKO JIETKOBBIX

2)5>-—22+1
21 21

MaIllUH CTOUT B Tapaxe?
. 2
4. B kinacce 12 yueHUKOB U3y4aroT (PpaHITy3CKUM SA3bIK, YTO COCTaBISET 5 BCEX YHEHHKOB

kiacca. CKoOJIbKO YYEHUKOB B Kiacce?
5. Ilpeobpa3yiite B cMelIaHHOE YHCIIO JPOOb:

12 25
1) =; 2) —.
)% )2 2
o X
6. HaI/I)II/ITe BCC HAaTypaJbHBIC 3HAUCHUA X, IIPH KOTOPBIX BEPHO HEPABCHCTBO 1E < E <
1
2-.
5
7. KakoBo HanMeHbIIlee HATYpaJbHOE 3HAYEHUE N, IPU KOTOPOM BEPHO HEPABEHCTBO n >
100
=9

8. HaiinuTe Bce HaTypaibHbIE 3HAYCHUS A, IPU KOTOPHIX OJHOBPEMEHHO BBIMOIHSIIOTCS

a a
ycloBusi: ApoOb 17 MPaBUIbHAL, a IpoOb . HempaBUyIbHas.

KonTpoasnasi padora Ne 7
IlonsiTve 0 KECATUYHOM APOOH.
CpaBHeHue, OKpPYIJIEHHE, CJI0KEeHNE U BbIYUTAHHUeE JeCATUYHBIX Apo0ei.

Bapuant 1
CpaBaute: 1) 14,396 u 14,4, 2) 0,657 u 0, 6565.
Oxpyrinure: 1) 16,76 no necsaTsix; 2) 0,4864 10 THICSYHBIX.
Bremmonaute peiicteus: 1) 3,87 + 32,496; 2)23,7-16,48; 3) 20 — 12,345.

CKopocTh Katepa o TCUCHUIO peKH paBHa 24,2 KM/4, a COOCTBEHHAst CKOPOCTh KaTepa — 22,8
kM/4. Halizute ckopocTh KaTepa MpOTUB TEUCHUS PEKH.

Briuucnure, 3anmcaB 1aHHbIE BETMYMHBI B KWJIOTPaMMax:

1) 3,4xr+839r; 2)2xkr30r—1956T.

Opna cTopoHa TpeyrojabHUKa paBHa 5,6 cM, uTo Ha 1,4 cM OoJbIlie BTOpoi cTOpoHs! U Ha 0,7
CM MeHblIe TpeThell. Haiinure nepumMerp TpeyroiabHUKa.

Hanumure Tpu uncna, Kaxaoe u3 KOTOpbIx 6oiblie 5,74 u mensle 5,76.

HaiinuTe 3HaueHune BIpakxeHus1, BBIOUpast yI0OHBINH HOPSIOK BIYMCICHUH:
1) (8,63 + 3,298) —5,63; 2) 0,927 — (0,327 + 0,429).

Bapuanr 2
Cpauute: 1) 17,497 u 17,5; 2) 0,346 u 0, 3458.



2. Oxpyrmute: 1) 12,88 no mecaTsix; 2) 0,3823 110 COTBIX.
3. Bemmonnwute gevicteusa: 1) 5,62 +43,299; 2) 25,6 — 14,52; 3) 30 — 14,265.
4. CxopocTb KaTepa MPOTUB TEUCHHS PeKH paBHa 18,6 Kkm/4, a cOOCTBEHHAst CKOPOCTh

karepa — 19,8 km/4. Haiiiure ckopocTh KaTepa Mo TEYCHUIO PEKH.
5. BLI‘-II/ICJII/ITG, 3alrcCaB JaHHBIC BEJIMYUHBI B MCTPax:

1) 8,3 m+ 784 cm; 2)Sm4cm—385cm.

6. Ogna cTOopoHa TpeyroyibHUKa paBHa 4,5 cM, 4To Ha 3,3 cM MeHbIIE BTOPOil cTopoHs! U Ha 0,6
cM Ooutble TpeTheid. Haiimure mepumeTp TpeyroiabHUKA.

7. Hamumure Tpu 4ncia, Kaxa0€ U3 KOTOphIX Oobine 3,82 u Menbiie 3,84.

8. HaiinuTe 3HaueHNE BBIpAXKECHUs, BRIOUPAst yIOOHBINA MOPSIOK BHIYMCICHHN:

1) (5,94 +2,383) — 3,94; 2) 0,852 — (0,452 + 0,214).

KonTpoabnas padora Ne 8
YMHOKEeHHE U JIeJIeHUe TecSITHIHBIX Apodeii

Bapuant 1
1. Beruucnure:
1) 0,024 -4,5; 3) 2,86 : 100; 5) 0,48 :0,8;
2) 29,41 -1 000; 4) 4:16; 6) 9,1:0,07.

2. Haiinmure 3HayeHue Beipaxkenus: (4 —2,6)-4,3+ 1,08 : 1,2.

3. Pemmwre ypaBuenue: 2.4 (x +0,98) = 4,08.

4. MortopHas no1ka mibuia 1,4 4 no Te4yeHuro peku u 2,2 4 npoTuB TeueHus. Kakoii mytsb
MIpeoJIoJieNa JoIKa 3a BCE€ BpeMsl IBU)KEHUS, €CITU CKOPOCTh TeUeHHs paBHa 1,7 kM/4, a
coOCTBEHHAsI CKOPOCTh JIOAKU — 19,8 km/4?

5. Ecnm B HEKOTOpO# AECATHYHON JPOOH EPEHECTH 3aMATYIO BIIPABO Yepe3 oHy HUdpy, TO OHA
yBenuuutcs Ha 14,3 1. Haligute 3Ty 1po0b.

BapuanT 2
1. Breruucnure:
1) 0,036 - 3,5; 3) 3,68 : 100; 5) 0,56:0,7;
2) 37,53 -1000; 4) 5:25; 6) 5,2:0,04.

2. Haiigure 3nauenue Beipakenus: (5 —2,8)-2,4+1,12: 1,6.

3. Pemmre ypaBuenue: 0,084 : (6,2 -x) =1,2.

4. Karep mibut 1,6 94 mpoTUB TeYeHUS PeKU U 2,4 4 110 TeueHHI0. Ha ckobKO OOJIbIIIE MPOTLIBLIT
Katep, ABUTASACH 10 TCUCHHUIO PEKH, YeM MMPOTHB TCUCHHUSI, €CJIM CKOPOCTh TCUCHHUS PEKH paBHA
2,1 km/4, a cOOCTBEHHAsE CKOPOCTh KaTepa — 28,2 km/4?

5. Ecnu B HEKOTOPO# AeCATUYHON ApoOU MEepeHeCcTH 3amsATyI0 BIEBO Yepe3 oJHy uudpy, To oHa
yMeHbIIUTCS Ha 23,76. Haiigute 3Ty 1po0b.

KonTposbnas padora Ne 9
Cpeanee apupmernueckoe. [IpoueHTsl.
Bapuanr 1

. Haiinute cpegnee apudmernueckoe uncen: 32,6; 38,5; 34; 35,3.

. IInomane nons pasua 300 ra. Poxsro 3acesnu 18 % nomns. CKOIbKO TeKTapoB MOJIs 3acesuin
pOXKBIO?

. Iers xynun kaury 3a 90 p., uro cocrasnset 30 % Bcex AeHer, KoTopble y Hero Obun. CKOIbKO
nener O0bu10 y [Tetn?



Jloaxa mibiia 2 4 co ckopocThio 12,3 km/4 1 4 4 co ckopocTsio 13,2 km/4. Haliaure cpennioro
CKOPOCTB JIOJKU Ha BCEM ITyTH.

Typuct npowén 3a Tpu 115 48 kM. B niepBblii geHb ol npowén 35 % Bcero mapupyra. [yt
IIPOMJIEHHBIN B IIEPBBIH JI€Hb, cocTaBiseT 80 % paccTosiHUSA , IPONUIEHHOIO BO BTOPOU JIEHb.
CKOJIBKO KHJIOMETPOB MPOMIET TYPUCT B TPETHH JCHB?

B niepBsiit nens Iletst npountan 40 % Beelt kuury, Bo BTopoit — 60 % ocTanbHOTO, a B TPETHH -
ocrasuuecs 144 crpanuiibl. CKOJIBKO BCEro CTpaHUL] B KHUTE?

Bapuanr 2

Haiinure cpennee apudmernueckoe uncen: 26,3; 20,2; 24,7; 18.

B mixosie 800 ygammxcs. CKOIBKO MATUKIACCHUKOB B 3TOM IIKOJIE, €CJIM U3BECTHO, YTO UX
KOJIM4ECTBO cocTaBisieT 12 % KonuuecTBa BCeX ydaruxcs?

Hacoc nepekauan B 6acceiin 42 M3 Bojpl, uTo coctasisger 60 % o6béMa Gacceiina. Halinure 00bEm
Oacceiina.

ABTOMOOWMIIH €Xajl 3 4 CO CKOPOCTHIO 62,6 KM/4 1 2 4 cO CKOPOCThIO 65 kM/4. Haitaure cpenHio
CKOPOCTh aBTOMOOMUJISI HA BCEM IYTH.

Toxaps 3a Tpu nHs u3roroun 80 neraneil. B nepssiii nens on BeimoaHmI 30 % Bceit paboThI.
N3BecTHO, UTO KOTMYECTBO JeTaNIel, U3TOTOBJICHHBIX B TIEPBBIN JIeHb, cocTaBisieT 60 %
KOJIMYECTBA JIETaJIel , U3TOTOBJICHHBIX BO BTOPOH A€Hb. CKOJIBKO AE€Taleil U3rOTOBHI TOKAph B
TpeTHil AeHb?

B niepBbiit nens TpaktopHas Opurana Benaxana 30 % miiomiaau Bcero mnosisi, BO BTopoit — 75%
OCTaJIbHOTO, a B TpeTHI - ocTtaBiuecs 14 ra. Haliaute mimomaas mnoss.

KonTpoasHnas padora Ne 10
O0o0meHne U cUCTEMATU3ANUSA 3HAHUN YYAIIUXCS
3a Kypc MaTeMaTHKH 5 kjacca
Bapuant 1

Haiinmure 3Hauenne Boipaxenus: (4,1 — 0,66 : 1,2) - 0,6.

Muia mén u3 oaHoro cena B apyroe 0,7 4 mo oo u 0,9 4 yepes snec, npoitas Becero 5,31 km. C
KaKO¥ CKOPOCThIO I Mutia depes Jiec, €CJIH IO TOJII0 OH JBUTAJICS CO CKOPOCTHIO 4,5 KM/4?
Pemute ypaBuenue: 9,2x — 6,8x + 0,64 = 1

8
[upuHa NpsAMOYToIbHOIO NapauleIenuIeia PaBHa 4 CM, YTO COCTaBIISAET Tz CTO JUIMHBI, a BBICOTA
cocranisieT 40 % mmHbL. Beruncnure o0beM napanienenumnesa.

. 3 11 1 3
Bemmoanure geiicteus: 20 : (6 —+1—)—(4--2-):5.

14 14 4 T4

Cpennee apudmeTrueckoe YeThIpEX yncen paBHoO 1,4, a cpenHee apupmMeTndeckoe TpEX ApYrux
gyucen — 1,75. Haliaute cpenHee apudmMeTrnueckoe 3TUX CeMU YuCel.

Bapuanr 2

Haiigure 3nauenue Beipaxkenus: (0,49 : 1,4 —0,325) - 0,8.

Karep mibut 0,4 4 no teuenuto pexu u 0,6 4 IpoTUB TeueHUs, peo1oieB Beero 16,8 km. C kakoit
CKOPOCTBIO TUIBLI KaTep MO TEYEHUIO, €CIIU MPOTUB TEUEHUS OH IUIBLI CO CKOPOCThIO 16 km/u?
Pemute ypaBuenue: 7,2x — 5,4x + 0,55 =1



4. lupuHa npsAMOYrobHOIO Napasuieienunena pasHa 3,6 cM, YTO COCTaBIISIET 29—5 €ro JUIMHBI, a
BBICOTa cocTaBisieT 42 % miuHbl. Berauciure o0beM mapaieenumnesa.

Beimosmute pevicteus: 30 : (17% -5 %) + (7% — 4%) 7.

Cpennee apudmeTrueckoe TpEX YMCET paBHO 2,5, a cpeHee apupMeTHIecKoe ABYX APYTHX YHCEI
— 1,7. Haiinute cpenHee apuMETHUECKOE ITUX TISATH YHCEIL.

6 Kkiacce

KonTposbnas pa6ora Nel
JeTMMOCTh HATYPAJIbHBIX YHCE

Bapuant 1

1. Y3 uncen 387, 756, 829, 2 148 BeImuIIUTE TE, KOTOPHIE ACTSATCS HALIEIO

1) Ha 2; 2)Hao.

2. Paznoxxure uncno 756 Ha MPOCThIC MHOYKHTEIIH.

3. Hatinure HanOOMBIINIT OOLINI JEJINTEND YHUCE

1)24u54; 2)72u254.

4. Haiigute HamMeHbIIee o01ee KpaTHOE Ynces

)l6wm32; 2)15ug; 3)16wm 12.

5. Joxaxwute, uro yncna 272 u 1365 — B3aMMHO NPOCTHIE.

6. Bmecto 3Be310uku B 3anucu 152* nmocraBpTe mUQpy TaK, 4TOOBI MOTYUYEHHOE YHCIIO OBIIIO KPAaTHO 3
(paccMOTpHUTE BCE BOBMOYXKHBIC CITydan).

7. IleTsa paccTaBuil KHUTH MOPOBHY Ha 12 moJikax, a MOTOM MEPECTaBUII UX, TOKE MOPOBHY, Ha §
nosiok. Ckoapko KHHT ObLT0 y [leTn, ecnu u3BecTHO, uTO X Ob1IO OoJbIe 100, HO MeHbIIE 1407

Bapuant 2

1. 3 uucen 405, 972, 865, 2394 BpIUIIUTE T€, KOTOPBIEC ACIISATCS HALIECIIO

l)Ha5; 2)Ha 9.

2. Paznoxute unciio 1176 Ha mpocThie MHOXKHUTEIH.

3. Haiinure HanOOIbIIMiA OOLINIA JEJINTEND YHUCEI

1)27u36; 2)168 u 252.

4. Haiigute HauMeHbIIIee 00IIIee KpaTHOE Yrcen

1)11u33; 2)9ul0; 3)18m 12.

5. HokaxwuTte, 4to uncna 297 u 304 — B3aMHO TIPOCTHIE.

6. Bmecto 3Be3mouku B 3anucu 199* nocraBbTe nudpy Tak, 4T0ObI MOTYYEHHOE YHCIO OBLJIO KpaTHO 3
(paccMOTpUTE BCE BO3MOXKHBIE CIIy4an).

7. CobpaHnHbIii yposkaii 10710k pepmMep MOXKET pa3nokKUTh MOPOBHY B KOP3UHY MO 12 KT UK B SIIUKH
1o 15 kr. CKOJbKO KHUJIOTpaMMOB SI0JIOK coOpan gepMmep, el U3BECTHO, 4TO uX Obu1o Gonbiie 150 Kr,
HO MeHbIe 200 Kr.

KonTposbsHnas pabora Ne2
CpaBHeHHMe, CJI0KeHHE M BBIYHTaHHUe Ipodeit

Bapuanr 1
1. Cokparute 1poOb:

1) E; 2) %
14 70

2. CpaBHuTE ApOOH:



1) ! u E; 2) ’ u §
8 16 11 8

3. Beruucnure:

1) g+§; 2)§—£; 3) 31+2§; 4) 52—31.
7 8 6 9 8 6 12 18

. 1 . 3
4. B nepBblil 1eHb IpOAATIN SZ 11 s10JIOK, & BO BTOPOii — Ha 2 3 1 MeHblIe. CKOJIBKO LIEHTHEPOB sI0JI0K

npoJjanu 3a 2 1Hs?

5. Pemnre ypaBHeHue:

1) 7£—x= 23; 2) x+i _i:E_
24 16 12) 20 15

1 1
6. Muma MMOTpaTuil 5 CBOHMX JICHCT HA MOKYIIKY HOBOU KHUTH, E JACHCT — Ha MOKYIIKY TETpaacu, E

JICHET — Ha TIOKYIIKY KapaHJIallel, a OCTaJbHbIC JCHBI - Ha TIOKYNKY aibboma. Kakyro yacTh cBOMX
neHer Muiia noTpaTuil Ha IOKYIKY alibooma?

. X
7. Haiinure Bce HaTypaJbHbIE 3HAYEHUS X , IPU KOTOPBIX BEPHO HEPABEHCTBO c < 15

Bapuanr 2
1. Coxparute 1poOBb:
1) E; 2) Q
28 81
2. CpaBHurte apoou:
1)£I/IE; 2)§I/Ig.
13 26 8 5
3. Beruncnure:
1) §+ﬂ; 2)l—§; 3) 2§+1i; 4) 61—43.
8 9 12 8 8 10 10 12

4. 3a nepBbId Yac TYpUCT MPOIET 4Z KM, a 32 BTOPOU — Ha 1§ KM MeHblIe. Kakoit myTh npeoaosien

TypucT 3a 2 4?
5. Pemure ypaBHeHue:

1) 8Z—x=3§; 2) x—E +E:g.
9 6 6) 18 24
6. B mara3un 3aBe3nu ¢GpykThl. SI070KH coCTaBIsIIN Z , CIIUBHI - E , arpyma — E BCEX

3aBe3eHHBIX PpyKTOB. OCTaNnbHOM 3aBe3€HHBIN TOBap cOCTaBIsUT BUHOrpaa. Kakyro yacte Beex
(GpyKTOB cOCTaBIIsI BUHOTpaa?

. X 16
7. HaI/II[I/ITe BCC HaTypaanHe 3HA4YCHHUA X, HpI/I KOTOpLIX BepHO HepaBeHCTBO ? < g

KonTtposabHnas padora Ne3
YMHo:xeHue apodei

Bapuanr 1
1. BoInoJIHUTE YMHOKEHUE:!



2

1 ;
) 12

y12.6% 3 L5
78 17

Mlw

2. B marasun 3aBe3nu 18 kr koH(eT, U3 HUX 9 COCTaBJISUIM IOKOJaaAHbIe. CKOJIBKO KMJIOTPAMMOB

HIOKOJIATHBIX KOH(ET 3aBE3JIM B Mara3uH?
. 5,6 9 2
3. Haiinute 3HaueHue BoIpaxeHus: 2— 2———-1—.
14 11 25 3

1 1
4. lupuHa OpsIMOYTOJILHOTO TapaljiesienuIea paBHa 5§ CM, €ro JjauHa B 7 2 OoJIbIIIe IIIUPUHBI, &

BbIcOTa cocTaBisieT 30% mmHbl. Berancnure o0beM napanienenumesa.
5. BeluncnuTe 3HaU€HNE BhIpaXEHUsI HanboJsee y100HbIM CIOCOO0M:
E.li_,_li.gl_lg.li_
4 15 15 2 8 15

6. 3a epBbIil 1eHb TYPUCT IIPOLIEN 25 TYPUCTUYECKOI0 MapLIpyTa, 3a BTOPOM - 3 ocCTaBLIEHCS

4acTH MapIlpyTa, a 3a TPETUI - ocTajgbHOE. 32 KaKOW JeHb TYPUCT Mpoiies 00Jiblie BCero?

Bapuanr 2
1. BeInoJHUTE yMHOKEHHE:
3 10 5 26 19

2. Typuctsl npouuu 15 km, U3 HUX 5 MyTH OHU UM JiecOM. CKOJIbKO KHJIIOMETPOB MPOILIU TYPUCTHI

o jecy?

3. Haiinure 3HaueHUE BRIPOKCHUS: 1512— ii
9 13 12 15

1
4. BricoTa nmpsAMOYTOJIbHOTO Mapasiiesienunea paBHa 45 CM, €ro JUIMHa B 3§ pa3a 60Jbllie BBICOTHI,

a mmpuHa coctasisieT 60% nnuHbl. Berauciaute 00beM napajienenuneaa.
5. BerunciauTe 3HaueHUE BIpOKEHUS HanOoee yaoOHbIM CIIOCOOOM:
2.5 .3 .2 2 2
2—2—-1—2—+2—-—.
7 6 4 7 7 3

6. [lepBblii TpakTOp BCIaxal Py OJIs, BTOPOH - 5 OCTaBILIEHCS YaCTH TOJIS, @ TPETUH - OCTAIBHOE.

Kakoii TpakTop Bcriaxan 0oJiblie Bcero?

Kontpoabnas padora Ned
Jesenue qpodeit

Bapuanr 1
1.Brruucnure
21.3. 5 8 15 9
DTS H1-:1—; 3)5:—; 4)—:3.
Va0 4 Vgt 955 )T

4
2. B 60uxy Hanmuiu 32 11 BOJBI U 3aTOJTHUIN 7 ee o0bema. CKOJIBKO JIUTPOB COCTABIIAET 00beM O0UKn?

3.CKoIBKO rpaMMOB ACBATUIIPOLICHTHOTO paCTBOpPAa HAA0 B3Thb, 4TOOBI B HEM COZACPIKAIOCH 36T



coiu?

4. Beimonuute neiicrus: |  — 2g : E :55.
5 15 8

o 2
5. IIpeoOpazyiiTe 0OBIKHOBEHHYIO APOOH 3 B OECKOHEUHYIO IEPUOINYECKYIO IECATHYHYIO IPOOB.
6. I3 1ByX cen HaBcTpedy APYT ApYry BhIEXalll OJHOBPEMEHHO aBa Bejocumenucra. OauH
3 y y
BEJIOCHUIIE/IUCT €XaJl CO CKOPOCTHIO SzKM/‘{, a IPyroi - co CKOPOCTHIO B 15 pasa meHbLIel. Yepes

CKOJIBKO YacOB IOCJIC Havajia JIBMKEHUS OHU BCTPETHIIUCH, €CITM PACCTOSTHUE MEXKTy CelIaMH PaBHO 26
KMm?

7. 3a mepBy0 HEACII0 OTPEMOHTHPOBAIIN 7 nopory, a BTopyro - 40% octaTka, a 3a TpeThIO —

octasbHbIe 14,4 kM. CKOJIBKO KUJIOMETPOB JOPOTH OTPEMOHTHUPOBAIIM 32 TPU HEJEITH?

Bapuanr 2
1.Beruucinure
24 .6, 2 1 12 6
Dae 7 2)2—:1—; 3)6:—; 4)—:2.
)35°7 )25l 30 )10

2. B cany pacteT 15 BuIIEH, YTO COCTABIAET — BCEX AEPEBbEB caja. CKOJBKO I€PEBBEB PACTET B Caay?
5
3.bpu10 oTpeMoHTHpOBaHO 16 KM noporu, uto cocraBisieT 80% ee umnHbL. CKOJIBKO KUJIOMETPOB

COCTaBJISIET JJIMHA BCEU IOporu?

11 7 23;
12°16) 27

4. BBIIIOJTHUTE NEUCTBUS: (8— 2—:—|:

1
5. [IpeobpazyiiTe 0OBIKHOBEHHYIO IPOOH 3 B OECKOHEUYHYIO TIEPHOINYECKYIO JECATUIHYIO APOOB.
1
6. V3 myHKTa A B HampaBJIEHUH ITYHKTa B BBIIIEN TYpHCT CO CKOPOCTBIO 1 > kM/4. OTHOBPEMEHHO C

9TUM M3 MyHKTa B B TOM >ke HampaBiIeHUH BbIIIE] BTOPOM TYPUCT CKOPOCTh KOTOPOTO B ZZ pasza

MEHbIIE CKOPOCTH NEPBOro. Yepes CKOJIbKO 4acoB MOCIE Hayala JBUKEHUS MEPBbI TypUCT TOTOHUT
BTOPOT0, €CJIA PACCTOSIHUE MEX 1y MyHKTaMu A u B paBro 10 km?

7. 3a nepBriit AeHb Benaxainu 30% miomaay mosisi, a 3a BTOpoi -E 0CTaTKa, a 3a TPETUI — OCTAJIbHbBIC

15 ra. Kakosa momans moyisa?

KonrtposbHnas padora Ne 5
OTHomennst u nponopuun. [lponeHTHOE OTHOLIEHHE ABYX YHCeJ

Bapuanr 1
1.Hatigure otHOmIeHue 8 1M : 4 MM.

2.3aMEHHTE OTHOIIICHUE IIp06HBIX YHUCCJII OTHOMICHUEM HATYPaJIbHBIX YHUCCII g . g .

3.IIpu n3rotoBneHNH 6 OAMHAKOBBIX U3MEPUTENBHBIX TPHOOPOB U3pacxoaoBanu 21 r cepedpa.
CkoJbKO TpaMMOB cepeOpa Ha0 AJIsl U3TOTOBJIEHUS 8 TaKMX MPUOOPOB?
4. HaiimuTe MpoLEHT coJiepKaHusl COu B pacTBope, eciau B 400 r pacTBopa coaepkutcs 48 T CoJIu.



2x+1 1
5. Pemnre ypaBHeHue = >
6. Llena ToBapa noBeicmiiach ¢ 240 p. 1o 252 p. Ha ckosibKo MpoIeHTOB MOBBICHIIACH 1I€HA TOBapa?
7. Yucno a cocrasiset 25% ot uncia b .CKoJIbKO MPOIICHTOB YKCIO b cocTaBiseT oT yucia a ?

Bapuanr 2
1.Haiinure oTHOIIIEHHE 6 KM : 3 M.

4 9

2. 3aMEeHHUTE OTHOIICHHE IPOOHBIX YHUCET OTHOIICHHEM HAaTypaJIbHBIX YUCEI 1 : 0
3. 3a 12 4 momma nepekaunBaeT 18 M *Bobl. CKOIBKO KyOMYECKHX METPOB BOJIBI IlepeKadana 3Ta
nommna 3a 10 yacos paboTs1?
4. Haitnure nmpoIeHT coqiep:kanus cepedpa B cruiase, ecii B 300 1 cruiaBa conepxkurcs 63 r cepedpa.
3x-2 1

3
6. Ilena ToBapa camsmiack ¢ 180 p. mo 153 p. Ha ckoJibKO POLIEHTOB CHU3MIIACH IIEHA ToBapa?
7. Yucno a cocraBisieT 50 % ot uncna b .CkoJbko MPOIICHTOB YKCIIO b cocTaBiiseT oT 4yucia a ?

5. Pemnre ypaBHeHHE

KonTtpoabHnas padora Ne6
IIpsimasi u oOpaTHasi MPONOPUHOHAIbHbIE 3ABUCMMOCTH.
OKpPYXKHOCTH M KPYI. BepoAITHOCTD CJIy4ailHOTO COOBITHSA

Bapuant 1
1. ABTOMOOMIIB TIPOE3KAET HEKOTOPOE paccTosiHUE 3a 1,8 4. 3a Kakoe BpeMsi OH IIPOEIET C TOM kKe
CKOPOCTBIO paccTosiHue B 4,5 pasza 6obiiee?
2. 3a HEKOTOPYIO CYMMY J€HET MOXHO KyNUTh 12 TOHKUX TeTpanei. CKOIbKO MOKHO KYIIUTh 32 3TY
K€ CyMMY JIEHET TOJICTBIX TeTpajield, KOTOphIe B 3 pa3a J0POkKe TOHKUX?
3. Beruucnaure JUIMHY OKPYKHOCTH, paJInyC KOTOPOH paBeH 6,5 aMm.
4. Haiinurte momaap Kpyra, paanyc KOTOporo paBeH 4 cM.
5. Ilepumetp TpeyronbHuka paBeH 108 cM, a JUIMHBI €r0 CTOPOH OTHOCATCS Kak 6 : 8 : 13.Haitaute
CTOPOHBI TPEYrOJIbHUKA.
6. C moMoupto HUPKYJIS U JJUHEUKH MOCTPONTE TPEYTrOJIbHUK CO CTOPOHAMU 3 CM, S CM U 7 CM.
7. B xopoOxke nexaT 6 KpacHbIX U 8 Oenbix mapoB. KakoBa BeposSITHOCTh TOTO, YTO BHIOPAHHBIM Hayral
map okaxercs: 1) KpacHbIM; 2) KeIThIM?
8. 3amonHuTe TabIUILY, €CIIM BEJIMYMHA Y MPSIMO IPOMOPIIMOHATIbHA BEIUYMHE X .

X 0,2 0,6
y 1,8 3,6
9. 3anonHuTe TabNMILYy, €CIIM BEJIMYMHA Y 0OpaTHO MPONOPLUUOHATIbHA BEJIMYMHE X .
X 9 18
y 6 27

10. IIpencraBbTe uncao 159 B Buie CyMMBbI TpeX ciaraeMbiX X, Y,Z TaKHUX, YTOObI
x:y=5:6,ay:2=9:10.

Bapuanr 2
1. VI3 HEKOTOPOTO KOJIMYECTBA CBEKUX I'PUOOB MOIYYMIIn 2,2 KT CyXuX rpu6oB. CKOIBKO CyXuxX
IpuOOB MOXHO MOJTYYUTh, €CIIM CBEXUX IPUOOB B34Th B 3,2 pa3a Oosbiue?
2. 3a HEKOTOPYIO CYMMY JIEHET MOXHO KynuTh 15pyuek. CKOJIBKO MOKHO KYIIUTh 32 3TY )K€ CYMMY
JICHET TOJICTBIX KapaHJallel, KOTOpbIE B 5 pa3 ACLIEBIE pydeK?
3. Beluncnure [UIMHY OKPYKHOCTH, palyC KOTOPOH paBeH 7,5 cMm.



4. Haiigute mioaap Kpyra, paanyc KOTOpOro paBeH § M.

5. Ilepumerp TpeyrosibHUKa paBeH 132 cM, a JUIMHBI €10 CTOpPOH oTHOCsTes Kak 5 : 7 : 10. Haitnure
CTOPOHBI TPEYrOJIbHUKA.

6. C oMOIIbI0 HUPKYJISL U IMHEHKN TOCTPONUTE TPEYTrOJIbHUK CO CTOPOHAMU 2 ¢M, 5 ¢cM U 6 cM.

7. B xopoOke nexar 6 6enbix 1 9 cuHux mapoB. KakoBa BEpOATHOCTb TOTO, YTO BEIOPaHHBIN HAayraja
map okaxercs: 1) 6enbimM; 2) OenbIM Ui CHHUM?

8. 3anoyHKTE TAONHUILy, €CIM BEIMYMHA Y MPSIMO MPOMOPIUOHATBHA BEIUYHHE X .

X 0,8 0,9
y 4 6
9. 3amosHuUTE TAaONMILY, €CITM BEJIMYMHA Y OOPATHO MPOTIOPIUOHATBHA BEINIHHE X .
X 8 12
y 3 4

10. IIpencraBpTe uncio 175 B BUie CyMMBI TpeX ciaraeMblix X, Y,Z TakHX, YTOOBI
x:y=3:4,ay:2=6:7.

KonTtposbHnas padora Ne7
PanmnonanbHbie yncjaa. CpaBHeHHe PALMOHAJIBHBIX Y e
Bapuanr 1

1.HauepTute KOOpAMHATHYIO TIPSAMYIO M OTMEThTe Ha Hel Touku A (3), B (4), C (4,5), D (-4,5).
Kakue 13 oTMeUeHHBIX TOUEK UMEIOT IPOTUBOIOJIOKHBIE KOOPIUHATHI?

2. Beibepure cpeau uncen 4; - 8 ; 0; %; -2,8; 6,8; 12%; 10; - 42; —1% :

1) HaTypanbHEIE; 4) 1enple OTPULIATETIBHBIC;
2) 1ensbie; 5) npoOHBIC HEOTPHUIIATEIIHHBIE.
3) MOJIOKUTETBHBIC,

3. CpaBuute uncna: 1) —6,9u 1,4 ; 2)—-5,7u-5)9.

17 5
4. Beruuciure : 1) |—3, 2| +|—1, 9|—|2, 25|; 2)‘—4—8‘ X ‘—2 E‘
5.HalinnTe 3HaueHNE X, €CIIH:
1) —x=-12; 2) —(—x)=16.
6. Pemute ypaBHEHHME: 1) [ =9.6; 2) | =—4.

7. HaiimuTe HauMEHBIIIEE 1IEJIOC 3HAYCHUE X , IPH KOTOPOM BEPHO HEPABEHCTBO X > —4.
8. Kakyro nudpy MOKHO MOCTaBUTh BMECTO 3BE3/J0YKH, YTOOBI MOJYIHIOCh BEPHOE HEPABCHCTBO
(paccMoTpHTE BCE BOBMOYXKHBIE CiIydan): —6,5*7 > —6,5267

9. Haitngure nBa quciia, KaXXJ10€ U3 KOTOPbIX OoJIbIIIE —5 , HO MCHBIIIC —5.

Bapuanr 2

1.HauepTrte KOOpAMHATHYIO TIPAMYIO B OTMEThTE Ha Hell Touku M (2), K (-6), F (3,5), D (-3,5).
Kakue u3 OTMEUEHHBIX TOUCK UMEIOT MTPOTHBOIOJIOKHBIE KOOPIMHATHI?

2. Beibepure cpenu uncen 5;— 9 ; %; -1,6; 8,1; O; 9%; 18; -53; —2%:

1) HaTypanbHEIE; 4) nenble OTPULIATETBHBIE;
2) uensle; 5) ApoOHbIe HEOTPHUIIATENIBLHEIE.
3) MoJIOKUTETHHBIE;



3. CpaBuute uncna: 1) —2,3u—5,2; 2)—4,6u—4,3.

4 Burmcnnre: 1) |-5,7|+|-2.5—|4,32]; 2) ‘i‘ : ‘-13‘.
42 3

5.HaiiguTe 3HaUuC€HUE X, €CIIH:

1) —-x=17; 2) —(—x)=-2,4.

6. PemuTe ypaBHeHue: 1) | =84; 2) || =-6.

7. Haitnute HauOoJipliiee 11eJ10€ 3HAaYeHHE X , IPU KOTOPOM BEPHO HEPABEHCTBO X < —8.
8. Kakyro miupy MOKHO IOCTaBUTh BMECTO 3BE3JJ0UKH, YUTOOBI TOJIYIUJIOCH BEPHOE HEPABEHCTBO
(paccMOTpHUTE BCE BO3MOXKHBIC ciydan): —/7,24* <—7,2477

9. Haiigure nBa uncia, KaxkJ10€ U3 KOTOPbIX O0JIbllIe E HO MEHBbIIIE —7

KonTtpoabHas padora Ne8
Cho:xeHue U BHIYUTAHHE PALMOHAIBHBIX YHCE

Bapwnanr 1
1.BreImmostHATE NEWCTBUA:
1) 2,9+(- 6,1); 3) —1%+(—2§); 5)8,5—-(-4,6); 7)—4,2—(-5);
. ) . 8 5
2) —5,4+12,2; 4) —6,7+6,7; 6)3,8-6,3; 8)—E—E.
2.Pemmre ypaBuenwue: 1) X+19=12; 2)-25—x=-17.

3. HalimuTe 3HaYeHUE BBIPAKECHUS
1) —34+67 +(-19) + (—44) + 34;
2) 6+ (—7)—(-15)—(-6) —30;

mati[25)-11)
6 9 12
2
4. Yupocture Beipaxenue 6,36 +a+(—2,9)+(—4,36) + 2,9 u naiinure ero 3Hauyenue, eciu a = —/ o
5. He BBINOHSAS BBIYUCICHUN CPAaBHUTE:
1) cymmy uncen —5,43 € —10,58 u ux pasHocTs;
2) cymmy uncen —47 u 90 u cymmy uncen —59 u 34.
O6ocHyiTEe OTBETHI.

6. CKOJIBKO LENBIX YUCEIT PACHOJIOKEHO Ha KOOPAMHATHOM NPsIMOM Mex 1y unuciaamu —7 u 5?7 Yemy
paBHa UX cymma?

7. Pemute ypaBHEHHE HX| - 2‘ =06.

Bapuant 2
1.BbInonHuTe NeUCTBUS:
1) 3,8+(_4,4): 3) —2% +(-3%); 5)7,6—(-37);  7)-3,8—(-6):
7 5
2) -7,3+15%; 4) -9,4+9,4; 6)5,4-7,2; 8)————.
18 12
2.Pemute ypaBuenue: 1) X+23=18; 2)-31-x=-9.

3. Haiigute 3HaueHue BbIpaXKEHUS
1) —42+54 + (-13) +(—26) + 32;
2) 84+ (-13)—(-11)—(-7)-42;



943+(-aL)-(25)
9 15 5
14

4. Yupocrure Boipakenue 9,72+b+7,4+5,72+(—7,4) u Haiinure ero 3HaueHue, eciau b = 3E .

5. He BBINONHSS BEIYUCICHUN CPABHUTE:

1) pasnocts uncen —4,43 € —11,41u ux cymmy;

2) cymmy uucen 213 u —84 u cymmy uncen —61 u —54.

OO6oCHYITE OTBETHI.

6. CKOJIBKO II€JIBIX YHCEJI PACIIOJIOKEHO Ha KOOPIMHATHOM MpAMOM MEX Ty urciaamu —6 u 8?7 YUemy
paBHa ux cymma?

7. Pemnte ypaBHEHHE HX| - 6‘ =4,

KonTtpoabnas padora Ne 9
YMHO:KeHHE U /IeJIeHHe PAIMOHAIbHBIX YK Ce

Bapuant 1

1.Bemosanure peiicreus 1) —2,1- 3,8; 2) —li—;-(—Z %j, 3)-14,16 : (-0,6); 4)-18,36 : 18.

2.Y1upocTuTe BEIpaKECHUE:

1) —-1,6x-(-5y); 2)-7a—9b+a+11b; 3)a—-(a—-8)+(12+a); 4)-3(c-5)+6(c+3).
3. Haiigute 3HaueHue Boipaxenus: (—4,16—(-2,56)) : 3,2-1,2 - (-0,6).

4. Vupocrure Boipaxkenue —2(2,7X—1)—(6—3,4X)+8(0,4X—2) u BLIUUCINTE €TO 3HAYEHHE TIPH

5
X=—-=.
6
5. Yemy paBHo 3Ha4enue Beipaxenus —0,8X—(0,6xX—-0,7y), ecmu 2x—y =-8?

Bapuant 2

1.Bemosnure peiictus 1) —3,4-2,7; 2) —1%-(—2 %_j, 3)-12,72 : (-0,4); 4)-15,45: (-
15).
2.Y1pocTuTe BhIpaKeHUE:
1) —1,5a-(—6b); 2) -4m—15n+3m+18n; 3)—2(x—3) +4(x+1); 4)
b+(7-b)-(14-b).
3. HaiimuTe 3HaYeHNE BBIPAKEHHUSL: (-1,14-0,96) : (-4,2)+1,8 - (-0,3).
4. Vupocrure Beipaxkenue —3(1,2X—2)—(4—4,6X)+6(0,2X—1) u BeIunCIMTE €TI0 3HAYEHUE TIPU
x=-22,

22

5. Yemy paBHo 3Hauenue Boipaxkenus —0,9X—(0,7x—0,6Y), eciu 3y —x=97?

KonTpoubsnas padora NelQ
Pemienne ypaBHeHuU#l M pelieHre 32124 € IOMOIIbIO YPABHEHU I

Bapuanr 1
1.Pemute ypaBHenue 13X +10=6x—4.
2.B Tpex simuKax JexXuT 75 Kr aneiabcuHOB. Bo BTOpoM flMKe anenbCuHOB B 4 pa3a 0osiblile, YeM B
IIEPBOM, a B TPETHEM — Ha 3 KI' MEHBILIE, YeM B I1epBOM. CKOJIBKO KWJIOIPAMMOB alleJIbCUHOB JIEXKUT B
MIEPBOM ALIUKE?
3. Haiigute KOpeHb ypaBHEHUS:
1) 0,4(x-3)+2,5=0,5(4 + x);



) X=4_x+3
4

4. VY Iletn u Bacu Op110 nopoBHy Aener. Korga Bacs norparun Ha nokynky kaur 400p., a Bacs —

200p. , To y Bacu ocranoce aener B 5 pa3 6obiie, ueM y [letr. CKoIBbKO JeHET ObLI0 y KaXKI0TO U3

HUX B Hayane?

5. Pemure ypauenue (4y+6)(1,8-0,2y)=0.

Bapuanr 2
1.Pemute ypaBHeHue 17X —8=20x+7.
2. Tpu Opara cobpanu 88 kr s1610K. Crapmmii 6pat cobpain 3 pa3a OosbIie, YeM MITAJIIIHANA, & CPEIHHIMA
- Ha 13 kr Oospre, yem muaammid. CKOJBKO KMJIOTPaMMOB SI0JI0K coOpan miaammii opar?
3. Haiigute kopeHb ypaBHEHUS:
1) 0,6(x—2)+4,6=0,4(7 +x);
pX=l_2
5-x 9
4. B nByx nuctepHax Obl10 TOpoBHY BoJibl. Koria u3 nepBoii HucTepHbl B35 54 1 BOJbL, @ U3 BTOPOH
- 6J1, TO B IIEPBOM LIUCTEPHE OCTAIOCH B 4 pa3a MEHbIIE BOJIbI, 4eM BO BTOPOM. CKOJIBKO JIMTPOB BObI
OBLIIO B KQXKJIOW IUCTEpHE BHavase?
5. Pemure ypaBuenue (3x+42)(4,8—-0,6x) =0.

Konrtpoabnas padora Ne 11
IlepneHauKy/IsIpHbIE U MapaJIe/bHbIE NIPSIMbIE.

OceBast u nenrpajgbHas cummerpun. Koopaunarnasi miockocrs. I'padpuxu

Bapuant 1

1.Ilepepucyiite B TeTpanb pucyHok 1. [Ipoeaute yepe3 Touky C: Prc. 1
uc.

1) mpsimyto a, mapasuieabHyIo MpsMOi m;

2) npsimMyro b, meprneHUKYIAPHYIO IPIMOi M .

2. HauepTture npousBoibHbIN TpeyroabHuK ABC.

[Toctpoiite  ¢Gurypy, CHMMETPHYHYIO JTOMY TPEYTOJbHHKY
OTHOCHTEIIBHO TOYKHU A.

3. OTMeThTe Ha KOOPAMHATHOM III0CKOCTH Touku A(—1;4) u B(—4,-2). IIpoBenaute oTpe3ok AB.

1) Haitnure KoopAMHATHI TOUKH TIepeceueHus oTpe3ka AB ¢ ochlo abciucc.

2) IlocTtpoiiTe OTpE30K, CHMMETPHYHBIH OTpe3Ky AB OTHOCHUTENBHO OCH OpIWHAT, W HaWIUTE
KOOPIUHATHI KOHIIOB MOJIyY€HHOTO OTpE3Ka.

4.Hauepture Tynoit yroin BDK, otmersTe Ha ero cropone DK touky M. [IpoBeaute uepe3 Touky M
MpsAMYI0, IEPIEHIUKYIApHYIO npsiMoi DK, u mpsmyto, neprneHaukynspayto npsmoii DB.

5. Typucrt Bbllien u3 6a30BOro Jareps 1 yepe3 HeKOTOpoe BpeMs BepHyJcs Hazal. Ha pucynke 2
n300paxeH rpaduk ABMKEHUS TypPHUCTA.



Piic. 2

N, KMA

16

1) Ha xakoM paccTOSIHUH OT jiarepsi ObUT TYPUCT 4epes3 4 4 rmocjie Havala IBUKEHHS?
2) CKOJIbKO BPEMEHH TYPUCT 3aTPaTHJ Ha OCTAHOBKY?
3) Yepes CKOJBKO YacOB MMOCIIE Havyalla ABMKCHUS TYPHCT ObLT Ha pacCTOSIHUM 12 KM OT jareps?
4) C KaKo# CKOPOCTBHIO TYPUCT IIEN 0 OCTAaHOBKH?
6. Jlanbr koopauHATHI TpeX BepiinH npsiMoyroapHuka ABCD: A (-2;-3), B (-2;5) u C(4;5).
1) HadvepTuTe 3TOT MPSIMOYTOJBHHUK.
2) Haiiante KOOpAUHATHI BEPIIUHBI D.
3) HaiiauTe KOOPAUHATHI TOUKHU TEPECEUCHHUS AUAarOHaIEH MPAMOYTOJIbHUKA.
4) BpIUUCIHTE IUIOMIAb U IEPUMETP MPSIMOYTOJIbHHUKA, CYMTAs, YTO JUTUHA SAUHIUYHOTO OTPE3Ka
KOOpJIMHATHBIX Ocel paBHa 1 cM.
7. N300pa3ute Ha KOOPAUHATHOM MJIOCKOCTU BCE TOUKH (X; Y) Takue, 4To X = 2, Y — MPOU3BOJIbHOE
YHCIIO.

Bapuant 2

1.Ilepepucyiite B TeTpaas pucyHok 1. [IpoBeaute uepe3 Touky F: Puc. 1

1) mpsimyto a, mapaienbHYIO MPSIMOi C; C
2) npsamyro b, nepreHUKYIAPHYO IPSMOii C.

2. Haueprtute npou3BobHbIi Tpeyronsuuk DEF.
[TocTpoiite purypy, CAMMETPUYHYIO STOMY TPEYTOJIbHUKY

OTHOCHTEJIbHO TOUKH E.
3. Ot™meTbTe Ha KoopanHaTHOH miockocTH ToukH C (1;4) u D (—1;2). IIpoemute otpe3ok CD.

1) Haiinute koopanHATH TOUKH nepecedeHus otpeska CD ¢ ocblo opauHar.

2) TloctpoiiTe OTpe30K, cuMMeTpHuHbIH oTpe3ky CD oTHocuTenbHO ocu abcuucc, W HaWguTe
KOOPAMHATHI KOHLIOB MOJIyYEHHOTO OTpEe3Ka.

4.Hauepture tymnoit yron OCA, otmersTe Ha ero cropone CA touky P. IlpoBenure uepe3 Touky P
NpSMYI0, TepIeHAUKYIIpHYyto npsmoit CA, u npsmyto, nepneHaukyaspuyto npsmoii CO.

5. Benocunenuct Belexai U3 I0Ma U 4epe3 HEKOTOpoe BpeMsi BepHyJics Ha3al. Ha pucynke 2
n300pakeH rpaduk IBMKEHUS BEJIOCUTIEANCTA.
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5) Ha xakom pacCTOSIHMH OT JioMa ObLT BEJIOCHUIIEIUCT Yepe3 4 U mocjie Havaja JBHKECHUS?
6) CKOJBKO BPEMCHHU BEJIIOCHITEAMCT 3aTPATHII HAa OCTAHOBKY?
7) UYepes CKOJBKO 4acOB MOCIIE Havyala ABMYKCHHS BEJIOCUIICIUCT OBbLT HA pACCTOSTHUN 24 KM OT
noma?
8) C KaKoi CKOPOCTBIO BEJOCHIIEANCT €Xall J0 OCTAHOBKH?
6. Jlansl KOOpAUHATHI TPeX BepiuH npsMoyronbauka ABCD: A (—1;-3), C(5; 1) u D (5; —3)
5) HauepTuTe 3TOT NPSIMOYTOJIbHUK.
6) HaiiauTe KOOpAMHATHI BEPIIUHBI B.
7) Haiigure KOOpAUHATHI TOYKH MEPECEUCHUS THArOHAICH MPIMOYrOJIbHUKA.
8) BsrumcKTe MJIOMIAAL U IEPUMETP MPSIMOYTOJbHHUKA, CYUTAs, YTO JUTUHA SAUHIUYHOTO OTPE3Ka
KOOpJIMHATHBIX Oceil paBHa | cM.
7. N300pa3ute Ha KOOPAUHATHOM MJIOCKOCTH BCE TOUKH (X; Y) Takue, 4yTo, Y = —4, a X — IPOU3BOJIbHOE
YHCIIO.

Kontpoabsnas padora Ne 12
IToBTOpEHUE U cUCTEMAaTU3ALUA 3HAHUN YYalUXCH

Bapuanr 1
1. HaiiguTe 3HaUeHUE BBIPAKCHHUSL:
3 3 .5 5
1)(-12,4+8,9)-1—; 2) | 2=-1— || 1= |
7 8 6 8

8

2. B 6 A knacce 36 yuenukoB. KonmuectBo yueHnkoB 6 b kitacca cocraBisieT 9 KOJINYECTBA

yueHuKoB 6 A kiacca u 80% konmdecTBa yueHUKoB 6 B kinacca. CKOJIbKO YYEHUKOB yuuTcs B 6 b
KJIacce U CKOJIbKO — B 6 B knacce?

3. OtMeThTe Ha KoopauHaTHOH mnockoctu Touku A(—3;1), B (0; —4) u M (2; —1). [IpoBenuTte
npsmyto AB. Uepes Touky M nipoBeauTe npsAmyto a, mapajuieiabayo AB, u npsmyto b,



NEePIEeHANKYISPHYIO TIpsiMoii AB.

4. B nepBoM siruke 06110 B 4 pasza Gosbiie 510710k, yeM Bo BTopoM. Koraa u3 nepBoro siuka
B3sut 10 Kr s10J10K, @ BO BTOPO# MOJIOKHIIH €Ille 8 KT, TO B 000X SAIIUKaX SO0JIOK CTajIo0 MOPOBHY.
CKOJIBKO KMJIOTPAaMMOB SI0JIOK OBLIIO B KaXKJIOM SIIIMKE B Havase?

5. Pemnte ypaBuenue : 8X—3(2x+1) =2x+4.

Bapuant 2
1.HaiinuTe 3HaueHNE BBIPAKEHMUS:
2 ) 3 )
1)(-0,76-0,44):2—; 2) | 3=-22 || 3=|.
3 14 4 17

2. B cany pacrer 50 si6;10Hb. KonruecTBo rpyin, pacTymux B caay, coctaBisieT 32% KoJudecTBa

SI0JIOHE U 7 KOJIMYCCTBA BHUIICH, PACTYIIMUX B 3TOM Cany. CKOJIBKO rpyml U CKOJIBKO BHUIICH

pacteT B cany?

3. OtMeTbTe Ha KoopauHaTHOM miockocTu Touku M (3;-2), K (-1; —1) u C (0; 3). [IpoBeaute
npsimyto MK. Uepe3 Touky C mpoBenute npsmyro ¢, napauienbHyto npsmoir MK, u npsimyro d,

NepneHUKYISIpHYIo npssmo MK.

4. B BaroHe ayieKTporoesja exajao B 3 pa3a Oojblle maccakupoB, yeMm Bo BTopoM. Korma us
NIEPBOr0 BaroHa BBINUIO 28 MaccakupoB, a U3 BTOpOro — 4 maccaxupa, TO B 00OMX BaroHax

[AaCCaXUPOB CTaJI0 NOPOBHY. CKOJIBKO ITaCCaKMPOB OBLIO B KaXKJIOM BaroHe BHayaje?
5. Pemre ypaBuenue: 10X —2(4x—5) =2x+10.



























KonTtpoabnas padora Ne 5
OtHomenus u nponopuuu. IlpoueHTHOE OTHOLIEHHE ABYX YHCEJ

Bapuant 1
1.Hatigure otHOImIeHue 8 1M : 4 M.

2.3aMeHHUTE OTHOIIIEHUE APOOHBIX YMCET OTHOIIEHUEM HATypaIbHBIX YUCEI g =

8
3.I1pu U3roTOBICHUU 6 OJMHAKOBBIX U3MEPHUTEIIBHBIX MPHUOOPOB u3pacxoaoBau 21 r cepedpa. CKoJIbKO
rpaMMOB cepelpa HaI0 sl U3TOTOBJIEHUS 8§ TaKUX MPUOOPOB?
4. HaiiguTe mpoIeHT coiep kaHus Colii B pacTBope, eciu B 400 r pacTBopa coaepx utcs 48 T comu.
2x+1 1

>

5. Pemnre ypaBHEHUE

6. Llena ToBapa nossicuiack ¢ 240 p. 10 252 p. Ha ckoJibKO IPOLIEHTOB MOBBICHIIACH II€HA TOBapa?
7.Yucno a cocrariseT 25% ot uncia b .CKoJIbKO MPOIICHTOB YKCIIO b cocTaBiisgeT oT yucia a?

Bapuanr 2
1.Haiigure oTHOImIEHHE 6 KM : 3 M.

4 9

2. 3amMeHuTe OTHOLICHHE TPOOHBIX YUCENI OTHOIIEHUEM HATYPalbHBIX YHCET 15 : 0
3. 3a 12 u nomna nepexaunsaet 18 M 3 Bopl. CKOIBKO KYOMUECKHX METPOB BOJIBI IIepeKadasa 3Ta IoMIIa
3a 10 gacoB paboTHI?
4. Haitnure mpouieHT coqiepkanus cepedpa B crutase, eciv B 300 T crutaBa conepskutes 63 r cepedpa.
3x-2 1

2 3
6. Ilena ToBapa camsuiach ¢ 180 p. 1o 153 p. Ha ckoapKO NpOILIEHTOB CHU3WIIACK 1I€Ha ToBapa?
7. Yucno a cocraBusieT 50 % ot uncna b .Ckonpko npoI1ieHToB 4yKcio b coctaBnser ot yucna a?

5. Pemute ypaBHEeHUE

KonrtpoabHnas padora Ne6
IIpsamas u o6paTHas NPONOPUHOHAIbLHBIEC 3AaBHCUMOCTH.
OKpyKHOCTb U KpYI. BepofATHOCTD CIy4allHOIO COOBITHS

Bapuanr 1
1. ABTOMOOWMIIB TPOE3KAET HEKOTOPOE paccTosiHKe 32 1,8 4. 3a Kakoe BpeMs OH MPOEJIET ¢ TOH ke
CKOPOCTBIO paccTosiHuE B 4,5 pa3a Oouibiiee?
2. 3a HEKOTOPYIO CYMMY JIEHET MOXKHO KylHUTh 12 ToHKHX TeTpanei. CKOIbKO MOKHO KYIIUTB 3a 3Ty )K€
CYMMY JI€HET TOJICTBIX TETPAJEH, KOTOPBIE B 3 pa3a JOPOKE TOHKUX?
3. Beluncnure [UIMHY OKPYKHOCTH, palyC KOTOPOH paBeH 6,5 IM.
4. HaiiguTe miuomaas Kpyra, paguyc KOTOpOTO paBeH 4 cM.
5. Ilepumetp TpeyroipHuka paBeH 108 cM, a JUIMHBI €ro CTOPOH OTHOCATCS Kak 6 : 8 : 13.Haliqure
CTOPOHBI TPEYrOJIbHUKA.
6. C moMOIIBIO0 HUPKYJIS M IMHENKN TOCTPONUTE TPEYTrOJIBHUK CO CTOPOHAaMU 3 ¢M, S cM U 7 CM.
7. B xopoOke nexar 6 kpacHbIX U 8 OenbIX mapoB. KakoBa BEpOSATHOCTB TOTO, YTO BHIOpAaHHBIN Hayraja
mrap okaxercs: 1) KpacHbIM; 2) )KEeITbIM?



8. 3anonHKTE TaONHUILy, €CIM BEIMYMHA Y MPSIMO MPOMOPLUUOHATBHA BEJIUYHHE X .

X 0,2 0,6
y 1,8 3,6
9. 3amonHuTe TAabNMILYy, €CITM BEJIMYMHA Y OOPATHO MPOMOPLIUOHATBHA BEIUYHHE X .
X 9 18
y 6 27

10. [IpeacraBpre yncio 159 B Buge CyMMBbI TpeX ciaaraemsix X, Y,Z TakKuX, 4TOOBI
x:y=5:6,ay:2=9:10.

Bapuanr 2
1. VI3 HEKOTOPOTO KOJIMYECTBA CBEKUX IPUOOB MONYUUIIH 2,2 KT CyXUX rpu0oB. CKOJIBKO CyXUX rpuboB
MO>KHO TOJY4YHTb, €CIIH CBEKUX IprOOB B34Th B 3,2 pa3za Oosblie?
2. 3a HEKOTOPYIO CYMMY JIEHET MOXHO KynHuTh 15pydyek. CKOJIbKO MOKHO KYIUTh 32 3TY )K€ CyMMY JICHET
TOJICTBIX KapaHAallel, KOTOpbIE B 5 pa3 AeleBle pyyek?
3. Beruncnure AIMHY OKPYKHOCTH, pauyc KOTOPOU paBeH 7,5 CM.
4. Haiinure muiomaae Kpyra, paanyc KOTOPOro paBeH § aMm.
5. Ilepumertp TpeyroiapHuKa paBeH 132 cM, a JJIMHBI €10 CTOPOH OTHOCATCA Kak S : 7 : 10. Haliqure
CTOPOHBI TPEYrOJIbHUKA.
6. C NOMOIIBIO IUPKYJIS ¥ JIMHENKN ITOCTPOMTE TPEYTOJIBHHUK CO CTOPOHAMHM 2 €M, 5 ¢M U 6 CM.
7. B xopoOke nexat 6 6enbix u 9 cuaux mapoB. KakoBa BEpOATHOCTBH TOTO, YTO BRIOPAaHHBIN HAyTa I IIap
okaxkercs: 1) 6embim; 2) OeIbIM UITH CHHUM?
8. 3anosHUTE TaONHUIly, €CIIU BEJIMYMHA Y MIPSIMO MPONOPLUUOHATIbHA BEJINYUHE X .

X 0,8 0,9
y 4 6
9. 3anonHuTe TAbMUILY, €CIIM BETUYMHA Y 0OpaTHO MPOMOPIMOHATIbHA BEIMYMHE X .
X 8 12
y 3 4

10. IIpencraBpre yncio 175 B BUIE CyMMBI TpEX claraembix X, Y,Z TaKWX, 4TOOBI
X:y=3:4,ay:2=6:7.

Konrtpoabnas padora Ne7
Panuonanbublie unciaa. CpaBHeHHe PAllHOHAJIBHBIX YK e
BapwuanT 1

1.HauepTrTe KOOPANHATHYIO MPSIMYIO U OTMEThTe Ha Helt Touku A (3), B (4), C (4,5), D (-4,5). Kakue u3
OTMEYEHHBIX TOUEK UMEIOT MPOTHBOIIOJIOKHBIE KOOPIMHATHI?

1 4 1
2. BeibGepure cpenu uucen 4; - 8 ; 0; g; -2,8; 6,8; 125; 10:; - 42; —17 :
1) HaTypaybHEIC; 4) nienble OTPHUIIATENIBHBIC;
2) uenble; 5) ApoOHbIe HEOTPHUIIATENbHEIE.
3) HOJIOKHUTENBHEIC,

3. CpaBHurte uncna: 1) —6,9u 1,4 ; 2)—57u-5,9.
17 5
4. Beruuciure : 1) |—3, 2|+|—1, 9|—|2, 25|; 2)|——|:|-2—=|.
48 6
5.HaliguTe 3HaueHUE X, €CIIH:
1) —x=-12; 2) —(—x)=16.
6. Pemute ypaBHeHuME: 1) |X| =9,6; 2) |X| =-4,

7. HaliiuTe HauMEHBbIIIEE LIEI0€ 3HAYEHUE X, IPU KOTOPOM BEPHO HEPABEHCTBO X > —4.
8. Kakyro mu¢py MOKHO MOCTaBUTh BMECTO 3BE30UYKH, YTOOBI MOTYIHIIOCH BEPHOE HEPABEHCTBO



(paccMOTpHUTE BCE BO3MOXHBIC ciiydan): —6,5*7 > —6,5267

9. Haifnute nBa ymcina, KaKIa0€ U3 KOTOPBIX OOJIbIIE 3’ HO MEHBIIIE )

Bapuanr 2

1.HauepTute KOOpAMHATHYIO TIPSAMYIO H OTMEeThTe Ha Helt Touku M (2), K (-6), F (3,5), D (-3,5). Kakue u3
OTMEUYCHHBIX TOYEK UMEIOT IPOTUBOIIOJI0KHBIE KOOPAUHATHI?

1 5 2

2. Beibepure cpemu uncen 5;— 9 ; g; -1,6; 8,1; O; QE; 18; -53; —25:
1) HaTypaJbHBIE; 4) nienbie OTPHUIIATEIBHBIC;
2) menele; 5) npoOHBIE HEOTPHUIIATEIHHBIE.
3) MOJIOKUTETBHBIE;
3. CpaBuute uncina: 1) —2,3u—5,2; 2) - 4,6 u—4,3.

5 2
4. Beraucaure : 1) |—5, 7|+|—2,5|—|4, 32|; 2)|—|:|-1=|.

42 3
5.HalinnTe 3HaueHNE X, €CIIH:
1) —x=17; 2) —(—x)=-2,4.
6. PemuTe ypaBHeHue: 1) | =8.4; 2) || =-6.

7. Haiigute HauboJblee 1enoe 3HaueHue X , Ipu KOTOPOM BEPHO HEPABEHCTBO X < —8.
8. Kakyto nu¢py MOKHO MOCTaBUTh BMECTO 3B€370YKHU, YTOOBI MOTYYUIIOCH BEPHOE HEPABEHCTBO
(paccMOTpHUTE BCE BO3MOXHBIC ciaydan): —/7,24* <—7,2477

9. HaﬁHHTe JBa 4ucia, KaxXa0€ U3 KOTOPhIX OoJIbIIIE —7 , HO MCHbBLIC —?.

KonTpoabsHnas padora Ne§
CioxeHue H BbIYMTAHHE PALMOHAJIBHBIX YHCEJ

BapwuanT 1
1 .BrinmosauTe neiicTBUS:
1) 2,9+(- 6,1); 3) —1%+(—2§); 5)8,5—-(-4,6); 7)—4,2—(-5);
. ) i 8 5
2) —5,4+12,2; 4) —6,7+6,7; 6)3,8-6,3; 8)—E—E.
2.Pemute ypaBHenue: 1) X+19=12; 2)-25—x=-17.

3. Haiigute 3HaueHue BbIpaKEHUS
1) —34+67 +(-19) + (—44) + 34;
2) 6+ (-7)—(-15)—(-6) —30;

pali(25) (11)
6 9 12
2
4. Yupocrure Boipaxkenue 6,36+ a+(—2,9) +(—4,36) +2,9 u naiigure ero 3Hayenue, ecnu a = —/ 19
5. He BBIITIOHSAS BBIYUCICHUN CPAaBHUTE:
1) cymmy uncen —5,43 & —10,58 u ux pasznocts;
2) cymmy uucen —47 u 90 u cymmy uncen —59 u 34.

OO6ocHyHTE OTBETEHI.
6. CKOJIBKO LIEJIBIX YHCEJl PACIIOJIOKEHO Ha KOOPIMHATHOM NpAMOM MeX Ty unciaamu —7 u 5?7 Yemy paBHa



UX cymma?
7. Pemiute ypaBHEHHE HX| - 2‘ =06.

Bapuanr 2
1.BbInonHuTe NEUCTBUS:
1) 3,8+(-4,4); 3) —2%—1—(—3%); 5)7,6—(-3,7); 7)-3,8—(-6);
7 5
2) —7,3+15.%; 4) -9,4+9,4; 6)5,4-7,2; 8)————.
18 12
2.Pemute ypaBuenue: 1) X+ 23=18; 2)—-31-x=-9.

3. Haiinure 3Ha4YeHHE BBIpAKEHUS
1) —42+54+ (-13) +(—26) + 32;
2) 84+ (-13)—(-11)—(-7)-42;

e8] (22).
9 15 5
14

4. Yupocture Beipakenue 9,72+b+7,4+5,72+(—7,4) u naiinure ero 3HaueHue, eciau b = 3E :

5. He BBITIOIHSAS BBIYUCICHUN CPAaBHUTE:
1) pasnocts uncen —4,43 € —11,41u ux cymmy;

2) cymmy uncen 213 u —84 u cymmy uncen —61 u —54.

OOOCHYITE OTBETHI.

6. CKOJIBKO LIETIBIX YHCEeJT PACIIOI0KEHO Ha KOOPAUHATHOM MPSAMOM MexX Ay yuciamu —6 u 8?7 Yemy paBHa
UX cymma?

7. Pemure ypaBHeHUE HX| - 6‘ =4,

KonTtposbHnas padora Ne 9
YMHoO:KeHue U JleJieHHe PAMOHAJIbHBIX YHCeJl

BapuanT 1

11 7
1 .Bommonaure neiicrus 1) —2,1-3,8; 2) —lﬁ-(—Z Ej, 3)-14,16 : (-0,6); 4)-18,36 : 18.

2.Y1pocTuTe BhIpaKEeHHE:
1) —-1,6x-(-5y); 2)-7a—9b+a+11b; 3)a—-(a—-8)+(12+a); 4)-3(c-5)+6(c+3).
3. Haiigute 3Hauenue Beipaxenus: (—4,16—(-2,56)) : 3,2-1,2 - (-0,6).

4. Vupocture Beipakenne —2(2,7X—1)—(6—3,4x)+8(0,4X —2) u BHIUMCIIATE €r0 3HAYECHUE PH X = —% .

5. Yemy paBHo 3Hauenue Boipaxkenus —0,8X—(0,6x—0,7y), eciu 2x—y =-8?

Bapuanr 2
1.Bemomnnure neiicteus 1) —3,4-2,7; 2) —1%-(—2 %) 3)-12,72 : (-0,4); 4)-15,45 : (-15).
2.Y1upocTuTe BhIpaKEHHE:
1) —1,5a-(-6b); 2) -4m—15n+3m+18n; 3)-2(x—3) +4(x+1); 4)b+(7-b)-(14-D).
3. Haiigute 3HaueHUE BBIPAKCHHUS: (-1,14-0,96) : (-4,2)+1,8 - (-0,3).

4. Vupocture Beipaxenne —3(1,2X—2) —(4—4,6x)+6(0,2X—1) u BeIUKCIATE €TI0 3HAYECHUE TIPH
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5. Yemy paBuo 3nauyenue Boipaxenus —0,9X—(0,7x—0,6y), ecimu 3y —x=9?

X=

KonTtpoabnas padora Nel0
Pemenne ypaBHeHUii M penieHHe 32/1a4 ¢ NOMOLIbIO YpaBHEHMit

Bapuant 1

1.Pemure ypaBHenue 13x+10 =6x—4.
2.B Tpex smuKax JeKHUT 75 KT aneJabCuHOB. Bo BTOpOM siIuKe aneinbCHHOB B 4 paza OOJIbIIE, YeM B
MIEPBOM, a B TPEThEM — Ha 3 KI' MEHbIIIE, 4eM B NepBOM. CKOJIbKO KWJIOTPaMMOB areabCUHOB JIE)KHUT B
MIEepPBOM sIIuKe?
3. Haiigute kopeHb ypaBHEHUS:
1) 0,4(x-3)+2,5=0,5(4 + x);
pX-4_x+3

4 7
4.V Ilern u Bacu Ob110 nopoBHy Aener. Korga Bacs notparun Ha mokynky kHur 400p., a Bacs — 200p. ,
T0 y Bacu ocranocs aener B 5 pa3 6ombiie, yeM y [letn. Ckonpko A€HET ObLIO Y KaXK0TO U3 HUX B
Hayase?
5. Pemre ypasuenue (4y+6)(L,8-0,2y)=0.

Bapuant 2
1.Pemute ypaBHenue 17x—8=20x+7.
2. Tpu 6para cobpanu 88 kr s6:10k. CTapmmii 6pat codpan 3 pasa Oosblie, YeM MITAIITUHN, a CPSTHUH -
Ha 13 kr Gosbire, yem mutaamuii. CKOJIBKO KHJIOTpaMMOB I0JI0K coOpast Mutaaimmii 6pat?
3. Haliniute KOpeHb ypaBHEHUS:
1) 0,6(x—2)+4,6=0,4(7 +x);
px1_2
5-x 9
4. B nByx nucrepHax ObLIO TOPOBHY BoABL. Korma u3 nepBoi mUCTEepHBI B3sUTA 54 J1 BOJIBI, @ U3 BTOPOH -
611, TO B IEPBOM IIUCTEPHE OCTAIOCH B 4 pa3a MEHbIIIE BOJBIL, YeM BO BTOpOil. CKOJIBKO JTUTPOB BOJIbI OBLIO
B KaXXJI0M LIMCTEpHE BHavase?
5. Pemute ypasuenue (3x+42)(4,8-0,6x)=0.

Kontpoabnas padora Ne 11
IlepnenauKkyjasipHbIe U MapajiejbHble NPsAMbIE.
OceBasi n nenTpasbHasi cummeTpun. Koopaunarnas niockocrs. I'paguxn

Bapuanr 1

1.Ilepepucyiite B TeTpanp pucyHok 1. IIposeaure uepes Touky C:

1) npsmMyto a, mapajuleabHyI0 IpsAMOi M ; Puc. 1

2) npsiMyto b, nepreHIuKyIAPHYIO PSIMOH M .

2. Haueptute npousBobHbIi TpeyroasHuk ABC.

[Toctpoiite  durypy, CHMMETPHUHYIO 3TOMY  TPEYrOJbHUKY
OTHOCHTEIIBHO TOYKHU A.

3. OTMeThTe Ha KoOpaAuHaTHOM mnockoct Touku A(—1;4) u B(—4;-2). [IpoBenute oTpe3ok AB.

1) Haiinute koopAMHATHI TOUKH IepecedeHus oTpeska AB ¢ ockro abcruce.

2) IlocTpoiiTe OTpe30K, CHMMETPUUYHBIN OTpe3Ky AB OTHOCHTENIEHO OCH OpAMHAT, U HAlIUTe KOOPIUHATHI
KOHLIOB TOJy4€HHOI'O OTpE3Ka.

4.Hauepture tynoii yron BDK, ormersre Ha ero cropone DK touxy M. IlpoBenute uepe3 touky M
IpSMYI0, EPIEHIUKYIApHYI0 npsiMoil DK, u npsimyto, neprnenaukyaspayto npsmoii DB.



5. Typucrt Baimen u3 6a30BOTo Jarepsi ¥ uepe3 HeKOTopoe BpeMsi BepHycs Ha3aa. Ha pucynke 2
n300pakeH rpaduk IBMKEHUS TypHCTa.

Puc. 2

S, KMA
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9) Ha xakoM pacCTOSIHMHM OT Jiarepsi ObLT TYPUCT Yepe3 4 4 Mmociie Havyasa JBUKEHUS?

10) CkoIbKO BPEMEHH TYPUCT 3aTPaTH Ha OCTAaHOBKY?

11) Yepes cKOJBKO 4aCOB MMOCIIE HaYala ABMXKCHUS TYPHCT ObLT Ha pacCTOSIHUU 12 KM OT jareps?

12) C kako# CKOPOCTBIO TYPHUCT IIEI 0 OCTAHOBKHU?
6. Jlanbr koopauHATHI TpeX BepinH npsiMoyroapHuka ABCD: A (-2;-3), B (-2;5) u C(4;5).

9) HauepTuTe 3TOT NPSIMOYTOJILHUK.

10) Haitmute KOOpAMHATHI BEPIIHHBI D.

11) Haiiaiute KOOpAMHATBI TOUKH TIEpECEUCHHS JUaroHaieil mpsMoyroibHUKa.

12) Beryuciute mionans ¥ NepuMerp IpsAMOYroIbHUKA, CUNTAsl, YTO JJIMHA SIMHUIHOTO OTPE3Ka

KOOpJIMHATHBIX Ocel paBHa 1 cM.

7. N306pa3ute Ha KOOPAUHATHOM MJIOCKOCTH BCE TOUKH (X; Y) TaKue, 4TO X = 2, Y — MPOU3BOJILHOE YHUCIIO.

Bapuant 2

1.Ilepepucyiite B TeTpaas pucyHok 1. [IpoBenute uepe3 Touky F: Puc. 1

1) mpsimyto a, mapaienbHYIO MPSIMOi C; C
2) npsamyro b, nepreHUKYIAPHYO IPSMOii C.

2. Haueptute npou3BosbHbIi Tpeyronsuuk DEF.
[TocTpoiite purypy, CAMMETPUYHYIO STOMY TPEYTOJIbHUKY
OTHOCHTEJIbHO TOUKH E.

3. Ot™meTbTe Ha KoopanHaTHOH mockocTH ToukH C (1;4) u D (—1;2). IIpoemute otpe3ok CD.

1) Haiinute koopanHaTHl TOUKH nepecedenus orpeska CD ¢ ocblo opauHar.

2) IloctpoiiTe 0Tpe30kK, cuMMeTpuuHbIi 0Tpe3ky CD oTHocuTensHO ocu abciyce, U HaliAUTe KOOPAUHATHI
KOHIIOB MIOJIy4€HHOTO OTpE3Ka.

4.Hauepture tynoit yron OCA, otmersre Ha ero ctopoHe CA Ttouky P. IlpoBenute uepe3 Touky P
MpAMYI0, IEPIEHIUKYIApHYIO npsiMoit CA, u npsmyro, epneHaukynsapHyo npsmoit CO.

5. Benocunenuct Belexai U3 IOMa U yepe3 HEKOTOpoe BpeMsi BepHyJics Ha3all. Ha pucynke 2 n3obpaxen
rpaduK ABMXKEHHS BEJIOCUIIEIUCTA.
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13) Ha kakoM pacCcTOSIHUH OT JIoMa ObLIT BEJIOCHIIEUCT Yepe3 4 U Mocjie Hadyajia JBUKEeHUs?
14) CkoIbKO BPEMEHH BEIIOCUTICANCT 3aTPaTHII Ha OCTAHOBKY?
15) Yepes cKOJIBKO 4acOB MOC/IC HaYajia JBUKECHUS BEIIOCHITEANCT ObUT Ha PACCTOSIHUU 24 KM OT Joma?
16) C kako# CKOPOCTBIO BEIIOCHUIICAUCT €Xal 10 OCTAHOBKHU?
6. Jlansl KOOpAUHATHI TPEX BepiIkH npsMoyronbarka ABCD: A (—1;-3), C(5; 1) u D (5; —3)
13) Haueptute 3TOT IPSIMOYTOJIbHUK.
14) Haiimute KOOpAMHATHI BEPIINHBI B.
15) Haiiaute KOOpAMHATBI TOUKH TIEpECEUCHHS UaroHaieil mpsMoyroibHUKa.
16) Beruucute mionans ¥ NepuMeTp IpsAMOYroIbHUKA, CUNTAs, YTO JJIMHA CIMHUIHOTO OTPE3Ka
KOOpJIMHATHBIX Ocel paBHa 1 cMm.
7. N300pa3ute Ha KOOPAUHATHOM MJIOCKOCTH BCE TOUKH (X; Y) Takue, 4yTo, Y = —4, a X — IPOU3BOJIbHOE
YHCIIO.

Kontpoabnas padora Ne 12
IloBTOpEeHUEe M cucTeMATH3ALMS 3HAHUI ydyalmmMxcst

BapuanT 1
2. HaiinuTe 3HaYeHHUE BBIPAKEHUS:
3 3 .5 5
1)(-12,4+8,9)-1—; 2) | 2=-1— || 1= |
7 8 6 8

2. B 6 A knacce 36 yuenukoB. KonmuectBo yueHnkoB 6 b kitacca cocraBisier 9 KOJINYECTBA YYCHUKOB

6 A xnacca u 80% konuuecTBa yueHMKOB 6 B kiacca. Ckoinbpko yueHUKOB yuutcs B 6 b kinacce u
cKoJIbkOo — B 6 B knacce?

3. OtMeThTe Ha KoopauHaTHOH mockoctu Touku A(—3;1), B (0; —4) u M (2; —1). [IpoBeaute npsmyro
AB. Yepes Touky M npoBeaute npsiMyto a, napavieiabHyo AB, u npsmyto b, nmepnenaukymnsipayio
npsimoit AB.



4. B nepBoM siruke Ob110 B 4 pasza 6obie 51010k, ueM Bo BTopoM. Koraa 3 nepsoro siuka B3sum 10
KT 510JIOK, @ BO BTOPO# MOJIOXKHIIU eIie § KT, TO B 000X SANIUKaX 00K cTano NopoBHY. CKOIBKO
KHAJIOTPaMMOB SI0JIOK OBIJIO B KaX/IOM SIIUKE B Havaie?

5. Pemnte ypaBuenue : 8X—3(2x+1) =2x+4.

Bapuant 2
1.HaiinuTe 3HaueHNE BBIPAKEHUS:
2 ) 3 )
1)(-0,76-0,44):2—; 2) | 3=-22 || 3=|.
3 14 4 17

2. B cany pacter 50 s6monub. KonnuecTBo rpyin, pacTymux B cagy, coctaBisier 32% koyinuecTBa

4
9[6J'IOHI) u 7 KOJIN4YCCTBAa BUIIICH, paCTyHII/IX B 3TOM caI[y. CKOJH)KO prm 1 CKOJIBKO BHIIICH paCTCT B

camy?

3. OtmeThTe Ha KoopauHaTHOM Tiockoctu Touku M (3;-2), K (—1; —1) u C (0; 3). IIpoBeaute npsimyto
MK. UYepe3s Ttouky C mnpoBeaure MnpsMyr c, mapamienpHyro npsmod MK, u mnpsmyo d,
NepIeHUKYISIpHYIO npssmot MK.

4. B BaroHe 3JeKTpomnoe3/a exaiao B 3 pasza 0oJjbllie maccakupos, yem Bo BropoM. Korma u3 nepsoro
BaroHa BBIILIO 28 MaccakupoB, a U3 BTOPOro — 4 maccaxupa, To B 000MX BaroHax MaccaKupoB CTaJlo
nopoBHY. CKOJIbKO aCCa’KUPOB OBLIIO B Ka)KJIOM BaroHe BHayaie?

5. Pemnre ypaBuenue: 10X —2(4x—5) =2x+10.



MYHULUITAJIBHOE BIOJKETHOE OBIIEOBPA3ZOBATEJIBHOE YYPEXJIEHUE
«HOBO-JIEHUHCKASI OBIIEOBPA3OBATEJIbBHASA HIKOJIA»

YTBepK/cHa TPUKA30M JUPEKTOPA IIKOJIBI
MBOY «Hoso-Jlennnckas COIL»
Ne 61/20 or 31 aBrycra 2020r.

PABOYAS IPOT'PAMMA YYEBHOI'O IPEJIMETA
AJITEBPA

st 7 — 9 KmaccoB
CPOK peanu3anyy MporpaMMel: 3 roia

PA3PABOTYHK:
ITaBnoBa Hatanbs BukTopoBHa

Hoso-JIenuno 2020 rox
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VTBepikaeHa MPHKa3oM AMPEKTOPA LIKOJIbI
MBOYV «Hoso-Jlennnckas COILI»
Ne 61/20 or 31 asrycra 2020r.
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PABOYAS TIPOI'PAMMA YYEBHOI'O IPEJJMETA
AJITEBPA

st 7 -9 knaccos
CPOK peanu3aliy IporpamMmmel: 3 jeT

PA3PABOTYHK:
ITanosa Hataness Bukroposna

Hogo-JIenuno 2020 ron
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HosicHETEeILHASN 3aNHCKA
Pafouas nporpamMma Io y4eOHOMY NpeAMeTY «Anrebpa» mia obyuaromuxea 7 - 9
xnaccos MBOQY «Hoso-TTenuncras COLI» pa3paboTana B COOTBETCTBHH C TpeOOBAHUAMM.

o (eneparpHoro saxona oT 29.12.2012 Ne 273-@3 «06 obpasosanvy B Poccuiickoii
Denepanuuy,

o npukasa MunoGprayxu ot 30.08.2013 Ne 1015 «Q6 yreepxaeHun Llopsaka oprasu3aluy
U OCYLIECTRIEHMS OOGPa3oBaTeNbHON ASATENIBHOCTY IO OCHOBHAIM 06meo0pa30BaTeALHEIM
nporpaMmam — 00pasoBaTeNbHEIM POTPaMMaM HadalbHOro 0611€T0, OCHOBHOTO 00meEro
1 cpeaHero obImero odpasoBasgudy,

s npuxaza Muno6puayks or 17.12,.2010 Ne 1897 «06 yreepamennd PT'OC 0cHOBHOIO
ob1rero o4pasoBaHua»;
] NOCTAHOBNEHUs IJABHOTO CAHMTAPHOTO Bpadd OT 29122010 No 189 «06

yreepskaern CanlluH 2.4.2.2821-10 "CaHUTAPHO-3IUAEMUONOTHIECKUE TPEOORAHUA K
YCIOBAAM U OPraHH3anuu 00yuCHHS B 06me06pa30BATENBHEIX YUPSKAEHUAX »

* KOHIIENILUUHA IpeneaBaHns MaTeMaTHKHA B Poccuiicko# denepainy,
yTeepxnenroil Pacnopsxenne ITpaBUTENbCTBA Pocemiickoii Pepepauun o1 8 okrabpsa
2020 rona Ne 2604-p 06 yTBepIKAEHUY H3IMEHEHHU

» yuebuoro riana MBOY «Hoso-JlenuHcKas COIll», yTRepKASHHOIC NPUKAZOM
or 37.08.2020 Ne 61/12 «Q  BHEcEHWHM H3MEHEHWH B  OCHOBHYIO 00pa30BaATENLHYIO
uporpammy HOO, O00,COO0».

Jansan pabouast nporpamma paspafoTaHa M PeAnM3yeTCa HA  OCHOBE aBTOPCKOH
nporpammbi Mepansik AT, Tlonorcku# B.B., Sxup M.C. ms ofyuaromuxcs 7 - 9 KIACCOB.

Pafouas NporpaMMa BKIIOHUAET B ce0d:
[LIaHUPYEMbIE PE3YIIBTATHl CCBOSHHS YUeOHOTO MaTepyana;
COMEPKAHHE POrPAMMBL;
TEMATHUECKOE TTAHHPOBAHNE.

Kax npunosxenue | K IporpamMme BEIOUEHb! OTCHOUHBIE MATEPHAIBL.

IIporpamma paccuuTana Ha 306 4acoBs, CO CIEAYIOUIMM PACIPEEICHUEM [ACOB 110
Knaccam.

7 xnace — 102 saca, (3 1aca B Heslemo),

8 knace -102 vaca, (3 yaca B HEAEIO),

9 knacc — 102 =5aca, (3 4aca B HENENIO).

VuyefHO — METOAHUECKUH KOMILIEKC:

7 wnace 1. Anrebpa —7 xiacc: yueOHMK s yHALIMXCA oﬁmeoﬁpaBOBaTeanmx_’
yapexnennii/ A.I'. Mepsnax, B b IlonoHckuii, M.C Sxup. -M.: Benrana —
I'pad, 2017

2. Anrebpa — 7 xnacc: AMIAKTIYECKNE MATCPHRIBL nocobue Anmst yHanuxos
o6meofpazoparenshbx  yupestennit/ AT, Mepsiiix, B.E Ilonouckui,
E.M.Patunosuy, M.C.Slkup. —M.: Benrana — ['pad, 2017.

3. Anrebpa — 7 xiacc. METOAUYECKOS nocodue/ EB.Byuko, AT, Mep3amix,
B.B.Ilonoucknit, M.C Sxup. -M.: Benrana —I'pad, 2017

8 xaace 1. Anrebpa -8 wxmacc: y9eQHWK [l yHAIMXCA 0B111e00pa30BATENbHBIX
yupexnenuit! AL, Mepsask, B.B.[Tononckui, M.C Hxup. —M.. Benrasa -
I'pag, 2017, ]
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2. Ausrebpa — 8 KIaccAMZAKTHYECKHE MATEPUAIIBL. nocobne At yHaruxcs
00mEeobpasoBaTeNbHbIX yupesxpernit/ AL Mepsnak, B.B.1lanoHCKHA,
E.M Pafunosma, M.C_STkup. —M.: Benrana —I'pad, 2017.

3. AnreGpa —8 KIacc: METOQMYECKOE mocobue/ EB.Byuxo, AT Mepsamsx,
B B [ososckwii, M.C . Axup. —M.: Benrana —I'pad, 2017

9 kaacc 1. AsnrefGpa —9 knacc: yaebHUK 1A yHaruxcs 00meo0pa3oBaTENLHbIX
yupexaenuit/ AT Mep3ansxk, B.B Ilosonckuit, M.C.Slkup. -M.: BenraHa —T'pady,
2017.

2. AnreGpa —9 xiacc. IMABKTHHMECKWE MATEPHUAIIbL. nocobue mnA yqalnxes
0011e00pa30BaATEIbHEIX yupexaenuit/ A Mepansk, B.B.Tlonoxckui,
E.M Patunopuy, M.C. Sxup. —M.: Benrana —I'pad, 2017.

3. Axnrebpa —9 xpacc: METOZMIECKOES nocobue/ EB.Byuko, AT Mepsmag,

| B.B.[onorckmii, M.C.Axup. ~M.: Benrana -1'pad, 2017

1. IInanupyeMbie pe3yiibTATHI 0CBOCHHS yuefHOro npeamMeTa

[InaHupyeMble Pe3yALTATE — JIAYHOCTHBIE ¥ METABPEAMETHBIC o yueOHOMY IIPEIMETY
«Asrebpay '

JIHHHOCTHRIE PE3YALTATEL
1) BocnuTaHME POCCUECKOH rPaXA&HCKOM WAEHTHHHOCTH: NATpHOTH3MA, YBOKCHUA K
OreuecTBy, OCO3HANME BKIAJA OTEIECTBEHHBIX YHIEHBIX B PASBUTHC MUPOBOH HAYKH,
2) OTBEICTBEHHOE OTHOIUEHWE K YHEHHIO, TOTOBHOCTL H ¢rmoco0OHOCTh O0yUaromuXes K
CAMOPA3BUTHMIO W CaMOOOPA30BAHMIO HA OCHOBE MOTHBALINA K 00y4eHUIo U TIO3HAHUIO,
3) ocosHaHHBI BRHOOp H MOCTPOCHHE JafbHEHTel MHAMBUAYANbHON TPASKTOPHH
obpasoBanus Ba 0ase OPHEHTUDOBKH B MHDPE mpodeccnit. W MpoheccHoHan>HbIX
IpPeIouTeHnH ¢ Y9ETOM yCTOWUMBBIX TO3HABATCIBHRIX WHTEpPECOB, a4 TAKKC HA OCHOBE
bopMupoBanus YBAKNTENHLHOrO OTHOLIEHUA K TPYAY, Pa3BATHE ONBITE yUACTHA # COLUAMEHO
3HAYMMOM TPYAE,
4) yMenue KOHTPOIMPOBATH IMPOLECC M Pe3yJbTAT yuebHoll M MATEMATMIECKOH
HEeATEIBHOCTH;
5) KPUTHMHOCTb MBIIIJIGHHS, WMHULMATURA, HaXOATHBOCIE, AKTHBHOCTh HpH pEUIEHUH
MATEMATHIECKNX 3a1aT.

MeTanpeAMeTHBIC Pe3yILTATHL:

1) yMeHHe CaMOCTOATENbHO ONPEAEIATE LEH CBOETO o6yuenus, CTaBUTh ¥ HOPMyNUpoBATH
s cebs HOBBIE 3a7aud B yuéOe, PasBUBATH MOTUBEI M MHTEPECH] cBOEi TIO3HABATENHHON
e TENbBOCTH,

2) yMéHuMe COOTHOCUTh CBOM JCHCTBHA C MIAHWUPYSMbIMH pesynbTaTaMu, OCYINECTBIATE
KOHTPOTb CBOEH JIEATENEHOCTH B MPOUECCe AOCTHIEHNA pesyLTaTa, ONpenendTh criocoObl
NeiiCTBUEL B paMKax MNPeNOXEHHbIX ycloBHii W TpeGoBaHWd, KOPPEKTMPOBATL CBOM
neiicTBHUsS B COOTBETCTBUY C H3MeHmomelica CuTyanue,

3) ymenue ONPEENATh TOHSTHSA, CO3A2BATH o6ofienya, YCTaHaBNUBATL AHAJIOTH,
KnaccupuIUpOBaTb,  CAMOCTOATENBHO BLIOMpaTh ~ OCHOBAHHA M KPUTEpMH AL
KIACCUDHKATIHY,

4) yMenue YCTAHABIMBATH TNPHTMHHO-CIE/ICTBEHHBIC  CBA3M, CTPOWTh  JOTHHYECKOE
paccyxzesve, YMO3aKmouenne (MHAYKTUBHOE, JCAYKTHBHOC U MO AHANOTHM) W JEenaTb
BEIBOHEL

5)  pasBATHEC  KOMIIETCHTHOCTH B obyacTH  MCMOb3OBavus  WHGOPMALMOHHO-
KOMMYHHKAIHOHHBIX TeXHOJIOIHH;

6) NepBOHAYANLHEIE [MPEACTABICHUS 06 wumesx H © MeTOHaxX MaTeMmarkys kak o0
YHMBEPCANLHOM s3bfKe HAYKM U TEXHWKH, O CPeACTBE MOJEMPOBAHUS ABIEHMA H
POTIECCOR;
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7) yMeHUE BHAETH METCMATHECKYIO 3218y B KOHTEKCTE MpodiaeMHon

AHCOUIUIAHAX, B OKPYKAINEH KU3HN,

cuTyanuu B Hpyrvx

8) yMeHNe HAXOAUTh B PasIA1HbIX ACTO4HUKAX WHPOPMATUIO, HEOOXOAMMYIO JULL PEIEAUL

MATEMATHHIECKMX 3apad, ! Hpe}ICTaBI{HTb eE B [TOHATHOH

jopme, MPUEUMATE PEILEHHE B

yCIOBUAX HETONHOY UK u36BITOUHOMN, TOUHOH

Y BEPOSTHOCTHOH uspopmanuy,

9) yMende [OHUMATh ¥ HCIOIB30BATEH MaTeMaTHISCKHe CPEacTBa HArIAAHOCTH (rpadukm,

TaBIMIbL, CXeMBl i AP.) AN HILTIOCTpalyh, 1

HTepIPEeTallyii, apryMEHTalHHL,

10) ymenue BBHUIBMIATH TWIOTE3Bl NP PEIISHMA 3azauy, OOHWMATH HEOOXOTUMOCTH MX

TTPOBEPKY;

[1) moHMManue CYIMHOCTI APTTOPUTMUMECKAX MpeAnHCaHni M YMEHHE neicTeoBaTy B
COOTBETCTBHHU C ITPEATOKEHHEIM AlTOPUTMOM.

IIpedmemunte pe3yibimantbl;

]

Ofyuarouecs: HAY4ATCH:

OfyaamouEecs HOIyIAT BOIMOKHOCTE

HAYYHMTbhCA: |

IPHKITATHBIM
MaTEMaTHUKH,
BLIOOTHATH apApMeTndeckue ASHCTBAA C
[ENbIMH W PAIMOHATBIbIMY THCIAMIL,
BHIMONHAT, HECTOXKHBIE TpeodpasoBaHysd
YUCHIOBLIX  BLIPAXKEHMH,  COIEpXKallAX
CTETICHU TUCE,

CPABHWBETE PAIMOHANBHBIC HACHE MEKKY
coboii;

QIIEHKMBATD 1 Cpa,BHH BATh C
PAIHOHANBHBIMU 1MCIaMU 3HATCH IS HEIbIX
CcTeneHen 4uces,;

n3oOpaxare TOUKAMH Ha YYCIOBOM IPAMON
HENpIE CTENEHR YHCRT,

BBITTOJIHATh HECIOXHBIE 1peodpasoBaHus

HCTOIL30BAHIEM

7 Kaace ]
Jins  MCHONB30BaHUA B noecenHesHOM | Jlaa pasBUTUS MbIUICHHA, UCTICIB30BAHUA B
aczud M obecrneueHus  BO3MOMXKHOCTH MOBCENHEBHOH  MKM3HA  H ofecnedeHNAA
YCHEHOro MPOAOIIKESHUA 06pa3oBaHus MO | BO3MOMKHOCTH yCOeIHOoTo TPOAOIDKENHA
CHCUMANLHOCTAM,  He  CBA3amHbM  C obpasoBanus 10 CHEIMANbHOCTAM, 1€

CBS3AHHBIM C TIPMKIAJHBIM HCMOIB30BAHHEM
MaTeMaTHKH,

BLITONHST  apu(mernueckue  JAGHCTBAL,
coueTass YCTHBIC H TDUCBMEHHBIC MPHEMEL,
TIpHMEHAS npH He0OXOAUMOCTH

BBHIMUCIUTENEHbIE YCTPOHCTBA,

OPOBOAKHTE MO  H3BECTHEIM dopmynam U
NpPaBUIaM npecOpasoBaHK OyKBEHHDBIX
BhIpAKEHMH, BRIHOMANOIINAX CTEHEHY,

HAXOAUTb 3HAUCHWUS HUCIOBHIX U OyKBEHHBIX

BoIp@KeHUH,  OCYLIECTBIAA HEoOXOANMbIC
[IOZICTAHOBKH ¥ MpecOpasoBaH i,

Pemarts panuOHANILHBIC ypaBHeHus M
HEPABEHCTBA,

WCTIONB30BATh METOMbl pPelEHus YpPaBHERHH!

UEJILIX 10} ApOBHO-PaLUOHANBHBIX | TPUBEACHUE K BUAY «TIPOM3BEIEHUE PABHO
GYKREHHBIX BBIPAKEHUH; HYJIO» WM (aCTHOE PApHO HyJIOo», SaMera
BRIPAKATH B [POCTEMITHX CHyHasx M3 HEPEMERHBIX,

paBeHCTBA OJHY  NEPEMEHHYIO  HEpE3 HCIONB30BATh  TpadUJIeckWin  MeTOA  And
IpPYTHE, TPUOIMKEHHOIC  PEITCHIA ypaBHeHWi U
BLIUMCHAT, B NPOCTHIX CAyHasdx 3HAUEHUA | HEPABEHCTS,

HUCTOBLIX W OyKBEHHDBIX — BBIPAKEHMI, OnepupoBars  MOHATHAMEA:  3ABUCHMOCTS
OCYImecTBNAA HeoOXOAUMbIC TOACTAHOBKY | BEJIMHMH, pyHKUus, APTYMEHT K 3HATCHHUC
n npeofpazoBanHys; dbymkugy, rpaduk  3aBUCMMOCTY, rpadpux
Peirate JTUHEUHbIE ypaBHEHH 4 | PYHKLMH,

HepaBeHCTBA, OIepUPOBATH MOHATHAMU: MPsMas H ofiparHas
OnepupoBats  Ha  OasoBoM  YPOBHE IPONOPLMOHATIEHOCTD, IMHERHAA QYHKUNA,

DO HATHAMU! 3aBHUCUMOCTD BEJIMUMH, | OIPEAEHaTh 3HadeHne PyHKIUH DO SHAMEHAIO
GYHKIMSA, aPTYMEHT 1 35a4CHAS pyHKIMY, | APTYMEHTA IPH Pa3iutHblX cnocodax 3aganus
_onepuposaTs  Ha  0asoBOM  YPOBHE bynxunm,

LOHSTUAMU ! TpsMasg 14 o0paTHas | CTPOUTH rpaduKy H3YUeHHBIX ByHKIUT,
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IPOTIOPLIMOHAIBHOCTD nUHeHHOM QYHKIUKWY,
pacmosHaBath  Tpaduku 3IeMEHTAPHBIX

h}yﬂxum it IPAMON u obparHon
IIpUHOpHHOHaHbHDCTH, ITHHEHHOU
byHKUUH;

| cootHocuTe  rpaduxm  3JIEMEHTAPHBIX
byHKITHH: npaMoi )7} obpaTHOu
NpOTOPIHOHANLHOCTH, nuHeHHOH
QyHKUMH;

L HAXOAMT 1O  Tpafuxy nprOIDKEHHO
spageHnsA QYHKIHA B 3alaHHbBIX TOHKAX,

 PernaThk HeCJIONHBIE TEKCTOBbIE 3alddl
pa3HpIX THIOB,

L aHa M3MpOBATE  YCNOBME  3aJA4H, rpH
HeoGXOANMOCTA CTPONTL AJISL €€ PelIeHHH
MaTeMaTHYECKYO MOAEb,

| {OHUMATL W MCIONB30BaTh I PEIICHUA
agnauy uHPOPMALKIO, MPEICTABISHHYH B
BUIE TEKCTOBOU H CHUMBONLHOHA 3aIKCH,

cxem, rabmiy, AHArpaMm, rpadhukos,
PHUCYHKOB,
-IIEACTBOBATH 1o aMTOPUTMY,

COIEPKAIIEMYCS B YCNOBUH 3@,
_MCIIONB30BATE JIOTHHECKME PacCyXKACHHA
TpH PeLIEHNHA 3a1ak K,

-paborath ¢ M3OBITOHMHEIMM  yCIOBUAM,
shpifnpas n3 Beel MH(OpPMALMK, [IAHHBIE,
HeobxoqUMble IS peleHns 3aaa4H,

L oCyIIeCTBIATS  HECIOKHbIA nepedop
BO3MOKHBIX pelleHHil, BbIOHpas W3 HUX
OLTHMANBHOE o KPHTEPHUAM,
chOpMyITHPOBAHHEIM B YCTIOBIH,

_pelmaTh 3ajaud HA pAcueT CTOMMOCTH
OKYIIOK, YCIYT, HOE3/I0K M T.IT.;

L pemaTs HECHOXKHBIE 3aKATH, CEA3AHHBIC ©
NOJIEBEIM YUYACTHEM BO BIAJCHWU (pupmoH,
NPENpHATHeM, HEABIKUMOCTDIO,

-pewath 3afaiM HA HPOCTRIS TPOTICHTEI
(cMCTEMBl  CKMOK, KOMHCCHH) M Ha
BLIUMCICHHE  CJIOKHBIX ~ IPONEHTOR B
DA3MMUHBIX CXEMaxX BKJIAAOB, KPSAUTOB H
| WIOTEK.

1

onmchBaTy To rpaduky W B TpocTSHIOAX
cinydasx 1m0 GopMyne TOBOJCHUE H CBOICTBA
P YHKIUH,

pemars ypaBHEeHus, MpoCTeiLTUe  CHCTEMBL
ypaBHEeHWH, HCIOIB3YA cpolicTBa QYHKLHA 1
pX rpa@uKos.

PemaTh 334U Pa3HLIX THIIOB, B TOM HYHCIC
3aiads TIOBLITIEHHOH TPYAHOCTH,

BLIOUpATh  ONTHMANBHBIH ~ METOA perienus
3a/a4H, PACCMATPUBAs PasHHUHbIC METONEL,
CTPOATH MOZENb Pellenus 3aaduiH, fIPOBOANTH
AOKa3aTeNbHbIE PACCYIKIEHIL,
pemars  3a1au, Tpebyromue
BAPUAHTOB, HPOBCPKH yCIOBUA,
OTNTUMANEHOrO Pe3yibTaTa,
aHATH3UPOBATE U AHTEPIIPETUPOBATD
pe3yneTaTHl B KOHTEKCTE YCAOBMA 3a71a1y,
pHIOMPATH pElICHHH, HE APOTHBOPEHAIIIES
KOHTEKCTY,

TepeBOIUTh npu pELIEHUN 3aMauu
pHbOPMANUI0 M3 ONHOK dopMBL B APYIYHO,
penonbsys up  HEOOXOAMMOCTY  CXEMBI,
raBauLpl, rpauKa, A1arpaMmel;

nepebopa
spibOpa

8 kmace |
SJns  MCTIONB30BAHHUA B noRceaHeRHON | Jlnst pa3BuTHsd MBILLUTCHHS, WMCOOJIb30BAHUA B
wusuy A obecneueHus  BO3ZMOXHOCTH HOBCenHERHOM  wxusHM M oDecreueHus
YONENIHOTo MPOIOIIKenWs 00pasoBanis 1o BOZMOSKHOCTH  YCHEIUMHOTO  TIPOAOTIKEHHS
crenuanbHOCTAM,  He  CBA3anHbIM - C ofpasoBaHIsl MO CHEHMUANBHOCTAM,  FE
TIPUKIAAHBIM HCIIONB30BAHMEM | CBA3AHHBIM C OPHKIAAHBIM HCOONR30BAHACY
MATEeMATHKH, MATCMATHKY,
_Pacro3uapaTh anredpamueckue Apodu; | - BRITIONHATD MHOTOIUIArOBLIe MPeobpa3oBaHNs
\jaXOgMb MHOXECTRO AOTLYCTUMBIX | PallHOHANIBHBIX BLIPAKEHU 1, DpHMEHAS \
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3gaueHuil  nepeMEeHHOH anrebpanieckon
apofn;, fAaBaTe OUCHKY nHPOPMAIUH,
daxram, onpenenare HX AKTYanbHOCTE,
NPUMEHATH OCHOBHO®S cpoiicTBO Apodu npu
peobpa3oBaHUK anreGpanyecknx apodek
y MX COKpalleHWe, HAXOAWTb 3HAYEHUC
apodu Ipu 3aaHHOM 3HAYEHNHU
nepeMEHHON; npeoOpasoBLIBATD
PATHOHANBHBIE BHIPAKEHUA, UCTIONESYI BCE
geficTBus ¢ anrebpaudeckumu JApobaMH;
crpouts rpaduk GyHKIUA y=K/X.

MapnexaTs  KBajpaTHpIe  KOopHM M3
HEOTPHMUATEILHOTO HMHCIA: PEeUIaTh 3aiaun
C EeNOYHCITEHHBIMH HEH3BECTHBIMU;
crposTh rpaduK GyHKINMA y=vX, 3HATb €€
cBOMCTBA, TPUMEHHTH CBOHCTBA KOpHER
mpA HAXOMAEHWH 3HAUCHUA BLIPAXEHIH,
yOpoluleHns BbIpaKeHHH ¥ BBIYUCTIEHHE
KOpHEH;  BBINOIHATSH npeobpazoBanyi,
comepKalMe  ONepalEilo  M3BICHCHNE
KOPHS, ocscOoXIeHUA oT
HUPPALMOHAIEHOCTH B 3HAMEHATENE,
pelmars KRanpaTHbIe YpaBHEHNU,
IpUMEHATh WX HA OpaKTUKe, CTPOHTS
rpapukn  QyBruni y=x’, OIMUCHIBATH
cBoitcTBa hynKnuit No rpadrxy.

-Pewrartso HEeNOJIHBIE KB&nparHbic
ypapHEHWs ¥ [ONHBIE  KBAAPATHLIC
ypaBHeHns Hepe3s AUCKPHMWHAHT, PEllaTs
DALMOHAIIBHEIE YPABHCHUS [0 33AHHOMY
ATOPATMY Y METO/OM BBEACHHS HOBOH
mepeMeHHOM; pemarb 3aAady Ha HKcia H

ABWKEHME 10 AOpore, BOAE, BHIACIL
OCHOBHBLE DTATBl MaTEMATUIECKOI0
MOIENUpOBaHAs,  DPeliaTh  KBaAPaTHBIC
ypaBHEHUA ¢ YETHBIM BTOPEIM
ko3@PuuMEeHTOM [0 anroput™my, 0O
hopMyJiam KOpHEH KBaApaTHOTO
ypaBHeHWs ¢ YeTHEIM ko3 dHHUUUEHTOM

uepes TUCKPUMEHAHT, TIPHMEHAT: TEOPEMY
Buera n obpaTHyk Teopemy Buera, peinas
KBaIpaTHHIE ypaBHEHHSL, pelaTh
HPPALMOHANIGHBIE  YPABHEHUS — METOJOM
po3peseHus B KmajpaT ofeux Hacre#
ypaBHenus, TIPUMEHASL CBOMCTBA
paBHOCHIBHEIX 1peoOpasoBannit,

mupokuit Habop crnocofoB ¥ NPUEMOB,

- IIpumMeHaTh TOXKICCTBEHHBIC
npeobpasopanys  ANA  PEHICHMA  3ajad H3
pa3aMuHbIX PasheNoB Kypead,

OBnafeTh CHELUMATbHEIMHA IIPUEMaMi PCIleHA
ypaBHEHUA W CHCTEM ypaBHEHWI, YBEPEeHUO
NpUMEHATH ANNapaT ypaBHeHuH I PeIieHHs
pasHoOBpasHLIX ~ 3afiad M3 MATOMATKL,
CMEKHBIX TIPEAMETOB, TIPAKTHKH,

- IPUMEHSTH rPaduK A PemeH s ypaBHEHHH;
npeolbpasoBeBaTh  BHIPAKCHIA TIOBLIIIEH HOK
TPYAHOCTH, ~COACPHAMAX  3HAK panuKana,
MPUMEHATh CBOMHCTB2 MOZLYJIS
[eliCTBATETEHOIO YHCTIA, TIPOBOLAUTE
ACCHEAOBAHMA, CBA3anHbIE C  M3YHCHHOM
cBOMCTE (yHKIMEA, HA OCHOBE rpaukos
usyHeHHbIX QYHKIMA CTPOUTE fonee ClOEHbBIE
rpaduky (KycO4HO-337AHHRIC, © BBIKOJIOTBHIMH
TOYKAMYU U T.1L); WUCIOJIB30BATD
(yHKIMOHANBHBIE TIPEACTABICHNS 1 CBOHCTBA
pyHKuMM A0 pELIeHUs 3aaat M3 PASTHUHbIX
pazAenos.

HOHKMMATh YPABHEHWE Kax BaKHEHUIYIO
MATEMATHUCCKYO ~ MOfeilb W HM3YHCHNE
pa3Ho00pasHbIX PEANbHEIX cUTyallliH; pemaThb
ypaBHEHMs c napaMeTpamMu; peimaTb
KBaZIpaTHBIC yPaBHEHUs rpajuyecky; pegiaTh
TeKCTOBbBIE 3371341 anredpani1eckuM METOA0M.

- 9

KJacc

. HCTIONL3ORATH B XOAE pelieHus 3agatd
3/leMEHTAPHLIE TPEACTABIICHNA, CBA3aHHbIE
¢ IPUOMOKEHHBIMI SHATEHUAM K BOJIHHAH,
- ONEepUPOBATEH NOHATHSMH TOXASCTEON,
«TOKAECTEEHHOS NpeoOpasoBAHUER,

- HAYUUTBCS HCTICNB30OBATE NPHEMBL,
PalHOHATH3UPYIOIIUE BBIMUCTIEH S,
npuobpecTst  TIPWBBIMKY  KOHTPOJHPOBATL
BLIUMCJEHHS, BHOUpAs HOAXOMAUMH A
cuTyanuy cnocod,

"




- [IOHUMATH ¥ IPUMEHATH TEPMUHOJOTHIC M
CUMBOJIHKY, CBR32HHBIE C OTHOIICHHCM
HepaBescTha (B IPOCTENIINX CIYUANX),

— BBITONHATE IPe0bpa30BaHKs BHPAKEHHH,
COnepKaIux CTENEHU c  LenbIMU
HOKA3aTENsAMU;

- BRITONIHATL IpeoOpazoBanusd BBIPKEH U,
COofepKAIuMX KBaAPaTHbIE KOPHI,

- IpuMensTTh rpaduveckie NPEACTABICHA
hiu el HCCneoBaHns ypaBHeH MW,
HCCHENOBAHMA W PEleHHA  CUCTEM
ypaBHeHUH ¢ OBYMs IEPEMEHHBIMU,

- MOHUMATD " HCIONb30BATD
GYHKUMOHANBHEIE  DOHATHA " HA3BIK
(TepMHHBL, CHMBOJMHECKHE oGo3HAUCH ),

_ poHMMATb (DYHKUMI0 KaK BaKHEHNIYIO
MATEMATHIECKYIO MOJAENs A OMUCAHMA
gpoueccos u SBIEHUI  OKPY/KarOmiero
MUpa, TPHMEHATH (pYHKLIMOHANBHBLI A3BIK

A omnucan v H KCCIIEN0BAHNA
3aBUCHMOCTEH MEKAY (hr3uHeCKMMH
BENIMYHHAMH,

. pOHWMAaTb ¥ TNpPUMEHATh CBOHACTBA

JUCIIOBBIX HOPABEHCTB,

- pewars NMuHelHBIE HEPABEHCTBA C OfiHOI
MepeMeBHO i BX CUCTEMEL,

- pemaTh KBajpaTHble HEPABEHCTBA C
onopot Ha rpaduyeckue IPEACTABNCHY,

- NpPYMEHATH ANmapaT HEpABEHCTE AL
pemenns 3adad W3 PAsTUYHEIX PA3/EIIOB
Kypea,;

. [OMVMATh YPARHEHME KAK BaXHEHIIYIO
MATEMATHYECKYIO MOJENb JUld ONACAHUA H
uayuenus  pasHoOoOpasHplx  pealbHBIX
cATyanuii, pemarb TEKCTOBBIE 3anatd
anrebpauyeckuM METOHOM;

- peluath 3ajatm, CORepKamue OyKBEHHBIE
nauHbie, paboTars ¢ GopMyamu,

- OnpeeNsTh TO JHHEHHEIM DA3MEPAM
passépTKH durypsl AMHEHHBIE PasMEpPs
camoii Gurypsi, 1 HaodopoT;

- HCHONB30BATH IpoOCTEHLIEE  CrIOcOOH
NpeNCTABICHNUA U AHAHN33 CTATUCTHHECKHX
AaHHBIX;

- [OHMMATL M  HCHONB30BATL  S3BIK
MOCHe0BaTENbHOCTEN (TEpMHHEL,
cuMBOIULEEcKHe 0603HaAYeH ),

- mpumetsiTe  (GOPMYINbL,  CBASAHHBIE  C
apupMeTUIeCKOn  H reoMeTPUIECKOH
IPOrpeccHel, 14 arnapar,
cOpMUpOBAHNBIA MPH U3YMEHUH NPYIHX
PA3NENOB Kypea, K PEIUEHHIO 3afady, B TOM

- [OHATh, HUTO YHCHNOBEIC HOAaHHBIL, KOTOPLIC
MCHONB3YIOTCSL AT XapaKTePHCTAKA 0H6BeKTOB
OXPYKAIOLIEro MUDA, SIBJIAIOTCS
TIPeMMYIECTBEHHO TMPUOIIGKEHHBIMY, HTO 1O
3AIIUCH mpubIHKEHHbIX 3HAUCHWT,
COMepIKATHXCS B HHPOPMALMOHHBIX
HCTOUHUKAX, MOMKHO CYAWTH O TOrPelrHOCTH
TP ACTKEHUA,

- [OHSTH, HTO TMOIPEINHOCTE PE3YNLTATA
BRIUHCIEHUHA MAOnHa OblTh CcoM3MEpuMa ©
[OrpellHOCTH0 UCXOMHBIX TAHHBIX;

- OBNJETH NPOCTEMIMMH IIPUEMAMH PEIICHNA
ypaBHEHWH, TPUMEHSATH ANmapat ypaBHEHNA
JU%  peiTenus Pa3noobpasHbix  TEKCTOBLIX
3anad;

- OPUMERSTH TOMAECTBEHHDIE npeoOpasosanns
JUIA PEUIeHMs 3a7lau U3 PA3NMHHEIX PAIACNOB

xypca  (Hampumep, ans HAXOKIESHUS
HarOOIBIIEro/HAUMEHbIIETO 3HAYEHMA
BLIPAAEHHA);

. oBnajeTh  CHELMAJbHLIMA  NPUCMAMH

perueHus ypapHeHn# 1 CHCTEM YpaBHEHUH,

- YBEPEHHO [IPUMEHATH ariapar ypaBHEHUH
ans  pemieHust  pasnooOpasHeIX  samad M3
MATEMATHKH, CMEKHBIX IPENMETOB, IPAKTUKHA,
- MpMMensTE rpaduueckue MpeACTaBAeHIS N5
HCCTEOBAHNS YPABHEHUH, CHCTEM YPABHEHUH,
cozepxamux OyKBEHHbIC k03D PULUEHTE;

1- pa3nooOpasHBIM TIPHEMAM ROXA3ATENLCTRA
HepaBEHCTB, YBEPEHHO NPUMEMATH annapar
HEPABEHCTE JUIA  PereHus pasHooOpasHBIX
MATEMATMUECKHX 3ajad W 327129 U3 CMEIKHDBIX
IpenMETOB, TPAKTHK,

- [IpUMEHSTH rpaduuecKue TPEACTARICHIA AN

KCCIeOBARHA HEepaBEHCTB, CHCTEM
HEPABEHCTB, CONEpIKAMMX OyKBEHHbIE
K0P PHLIUEHTSET,

_ NpOBOAUTH MCCJEAOBAHUA, CBA3AHHBIE C
M3y4EHUEM CBOUCTB dyHKLMH, B TOM JHCRE C
WCTIONL3OBAHMEM KOMIIBIOTEPA; Ha OCHOBC
rpahuKOB HIYICHHBIX dyuxuuit crpouts donec
cnoxnple rpaduky  (KycO4HO-3anaHHeE,
«BBIKOIOTHIMYY TOYKAME 1 T I1.);

- HCHONb30BATh DYHKITHOHANBHEIE
MpeACTABICHU W CBOHCTBA PyHKUMA  and
peureHusi  MATeMaTHUeCKmx  3a1ad n3
Pa3IMUHBIX Pa3feNoB Kypea;

- pemarp KoMOMHMpOBAHHSIC —3ajaul  C
npuMenenreM GOpMyI N-TO HJEHA U CyMMbI
HepBhX N0 HISHOB apupMeTUICCKOH 1
reOMETPHHUECKOH DPOrpeccuy, NpuMenss nph
3TOM AITAPAT YPABHEHWHA ¥ HEPABCUCTB,
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quCIe ¢ KOHTEKCTOM M3 PEaTbHOM JKU3HM, | - TTOHUMATh apudMeTHUECKYIO v
- HAXOOMTb OTHOCHTEIBHYI0 YACTOTY U | TEOMETPHHECKYIO IIPOTPECCHI0 KaK (QyHKLUK

BEPOATHOCTE CIY4aHHOTO coObITH, HaTyPalbHOTO aprymesTa, CBA3LIBATE
- pemwarh KOMOWHAZTOpHBIE 3ajaud Ha apu(MeTHIECKY0 TIPOrpeccuio ¢ AMHEedHbIM
HaxKAeHWe  gncna  0ObekToB MM | POCTOM, recMEeTPIMECKYIO — C
xomMOnHanai; 3KCIOHEHLMATLHLIM POCTOM;

- HAXOIUTbH BEPOATHOCTH CIY4alHOTO cobpITHA
B IPOCTEHLINX CRy4anX;

- pemars IMpOCTEHLINE KOMOWMHATOpPHbBIE 3a0a4H
Ha HaXoXAeHue udcna 00BEKTOB UM MX
komBuHAIWMIT © MCIOJL30BAHWUEM  IPABHILA
IPOA3BENCHNM,

- npuofpecTu OTBIT NPOBENCHUA CAYyHaHHbIX
5KCTIEPUMEHTOB, B TOM UNCAE C TIOMOMILIO
KOMITRIOTEPHOTC MOAENUPOBAH U5,
HHTEepHpeTalny UX Pe3yIbTaTos,

- HAayuuTbCA  HEKOTOPHM  CICIHATIBHBIM
npuéMaM perueHus KOMOMHATOPHALIX 3adad; |

2. Coaepkande nporpaMmbl
7 wkaace, 34 gaca
Tema 1. JIuaeiinoe ypaBueHue ¢ OAHOH nepemennoii (15 1acoB).
Bpenenve B anredpy. Jnueiinoe ypapHenne C onmol mepemMeHHOH. JluHenHble ypaBHeRus  C
momyneM. Pemende 3afad Ha HAXOXKIEHUE KOJNMYECTBa [PEAMETA. Pemenue 3anad  Ha
FIPOM3BOAMTENBHOCTD. PerueHue 3a1aT Ha npkesue. Perenye 3a1a4 ¢ TIOMOLIBIO YPARHEH WA

Tema 2. Meanbre spipaxenns (50 4acos).
ToKIeCTBEHHO PABHBIE BEIpaXeHUs. TOXAECTBA. CTemesb ¢ HATYPajibHbIM TIOKA3ATEICM.
CBoiicTBa CTENEHN C HATYPANLHEIM ITOKA3aTCICM.
Onnounens. Muorowied. Croxenyue N BbUUTAHNE MHOTOHIICHOP. YMHOXKEHUE OJIHOICHA HA
MHOLOWIEH, YMHOKEHHE O[HOUWIEHAa HA MHOTOWICH TpH PELICHIH 3anad.  YMBOXEHWE
MHOFOMIEHA HA MHOTOWIEH. YMHOXEHHE MHOTOWINeHd HA MHOTOWICH TPH pelenuu 3aAad.
Pasnoskenne MHOIOWIEHOB HA MHOXHUTenH. Bruecenue ofmero MuoXmTens 32 ckodxu.
Pasnoskense MHOTOWISHOB Ha MHOXWTENW. METOR rpynnupoBii. TlponsBeneHUue PasHOCTH U
CYMMBL [JIBYX BBIDAKEHUIL [TpousBescHue PasHOCTH M CyMMbl JIBYX pHIpaKeHni. PasHoCThb
KBAAPATOR [BYX BHIPAKEHHN. Kpampar CyMMbI ¥ KBAAPAaT PpasHOCTH IBYX BRIPAKEH UM,
TIpeoGpasoBasye MHOTOMNCHA B KBafpaT CyMME! MV pazHOCTH HBYX Bhipakennid. Cymma n
pasuoeTh  KyboB  IBYX pppaskenuil. IIpumenenye pasiaHbIX croco0oR  PasIOKeHNs
MHOIOuneHa Ha MHOKUTEIA.
Tema 2. @®ynknuu (50 TacoB).
Cps3u Mexpy BeruauEamu. DyHKUAS. CriocoGsl 3apanus (yHximy. Ipadux  HyHKuMH,
Tuneiivas QyHKUMs, e€ rpaduk 1 CBORCTBA.

8 wxuacc, 102 waca
Tema 1. PanuoHaTBHBIE BoIpakeHus (44 Jaca).
Paiuonanbabie qpobu. OCHOBHOE CBOMCTBO panuosansHoil apobu. Cioxkenye v BhIIHTaNe
paTMOHANLHBIX  APOOEH ¢ OMWHAKOBLIMU spamenarensivy.  CloikeHHE W BbIMUTAHME
pALHOHANBHBIX APOOEH ¢ pasHBIMU 3HAMEHATCIAMIL VMHOKEHHE K AENCHHE PAlMOHAIbHBIX
npobeii. Bossesenye palUOHANBHON apobu B CTEIeHb. TOXAECTBEHHLIC npecdpasoBaHui
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pALNOHATbHBIX popakeniid. PaBHOCHIbHBIE YPABHEHHI. PauuoHaNbHpIe  YPABHEHWS.
CTerleHb C 1eNbIM OTPULUATENBHBIM I0Ka3aTelICM. CRoficTBa CTENEHH C IEJIbIM NOKa3aTesieM.
QyHKITUA y-—E n eé rpaduK.
Tema 2. KBagparusie KOpHH. JeACTBHTENBHBIE HHIA (25 uacos).
@ynkuud y = x2 u e rpaduk. KBagpaTHbe KOPHU. ApudmeTusecKni KBAJpaTHBIH KOPEHb.
MEOKECTEO ¥ ero siemenThl. HomMuoxecTBo. Onepasun Haa MHOKECTBAMHU. HCIIOBEIE
vnoxecTea,  CBOficTRA  ApH(METMHECKOTO  KBAAPATHOTO  KOPHSL. TOXIECTBEHHbIS
npecOpasoraAHKs BEIPA;KEHUH, COASPIKAIIHK
apr(pMETHIECKUE KBAJPATHBIS KOPHA. ®yuKuus y =Vx 1 eé rpaduk.
Tema 3. KagpaTubie ypaBHCHUS (26 uaca)
KpagpaThbie ypaHEHWs. PeEIICHUE HEMOJHBIX KBaZpaTHbX ypapseHuid. Lopmyia KOpHeH
KBAAPATHOIC YPasHCHH. Teopema Buera. KeanpaTablii TpéxdneH. Pemenne ypaBHEHMH,
CBOMSIIIMXCA K KBAAPATHBIM YPaBHCHUAM. PanpoHansHBE yPABHEHUA KaK MATEMATHIETKUE
MOTENH peanbHbIX CHTYaUMH.

9 waacc, 102 gaca
Tema 1. Hepasenctna (20 yac)
Uncnobble HepaseHCTBAa. (OCHOBHBIE CBOHCTBA YHCIOBRIX wepabeHCTB. (noxenue U
YMHQIKEHUE HMCIOBBIX HEPABCHCTE. Ouennpanyue 3HaueHuss BepaxeHus. Hepapencrsa ¢
omuo¥i nepeMenHoH. Pemmenye HHEHHbIX HEPaBEHCTB € OAHOH nmepemeHHOR. UnCHOBbBIC
npoMeskyTki. CHCTEeMB JIMHEH HBIX HEPABEHCTE € ORHOM DEpeMEeHHON.
Tema 2. Keapparnunaa pyuxuus (38 qaca)
TlosTOpeHue U PacllBpeHUE cpexennii o Qynxuun. CBOHCTBA dyuxuuu. JlocTpoeHue
rpaduka Qynxkuuun y = kf (x). Tloctpoenue rpadukos GyHKOMi Y =f(x)+tbuy=f(x+ a).
Ksampartuadas Gynkuus, e rpadmk u cBoifcTsa. Pemenue KBAJPATHRIX HEPABEHCTE.
CrcTeMbl yPaBHEHWH ¢ ABYMA NMEPEMEHHBIMEL.
Tema 3. Ja€MeHThI NPUKIAZHOH MATEMATHKH (20 =ac)
MaTeMaTHIecKoe MOAEIIpoBanyie. JIPOLEHTHDbIC PACHETRL AfGconioTHaAs W OTHOCHTERBHAA
rorpemHocTH. OCHOBHEIE TIPABUIA xombnHaTopuku. HacToTa H BEPOATHOCTE CHyvaliHore
cobprrus. Knaccydeckoe onpe/ieienyde BEpOATHOCTH. HauganpHbie CBEAEHMA O CTaTUCTUKS.
Tema 4. Uncaosbie nocaesopareasnocty (17 qac)
UycoBbie MOCIEA0BATENEHOCTH. APUQMETIIECKas NpOTpeccis. CymMa 7 TEpPBLIX HISHOB
apumeTnieckoit pporpeccuu. ['eomerputeckat nporpeccrs. Cymma A NEPBBRIX HJICHOB
FEOMETPUYECKON  TPOTPECCHH. Cymma GecKOHEUHOH rEOMETPAYECKOH [pOrpeccnn, ¥
KOTOPOH MOJ(YNib 3HAMCHATENT MEHBITC 1.
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3. TemaTHueckoe IIANUPOBAKUE
Hassauue 0anoxa / HaspaHne TEMbI Koauuecrso qacos_‘
pasgena / MmoayJs

- Traace
JluneiiHoe ypasHenue ¢ | BBenenue B anredpy
OnHOM IgpeMEHHON JIuHefiHoe ypaBHEHHE C O(HOM 5
riepeMeHHOA
Pewrenye 3a7ad ¢ IOMOIIBIO YPaBHEHHU 5
IloBTOpEHUE M CUCTEMATH3A A 1

yueGHOTO MaTepHana

| YHeOH e e
Konrponbras padora Ne 1 1
I - B

Ilenble BLIPAMKEHUS TOXAECTEEHHO PaBHbIE BRIPAKECHAL.

ToxpecTBa

CTenerb ¢ HaTYPAIILHEIM IoKasareiem

P
2
CpoficTa CTEMEHH C HATYPANLHBIM 3

IOKA3ATONIEM

KasajeyqeM 00— o
O nHouneHkl 2

MHOTOUASHB! 1

CrioxeHue M BbUUTARME MHOTOYJICHOB 3

KourponpHast pabota Ne 2 1

VMHOXKEHHE QQHOUIeHa Ha MHOI'OHJIEH

A
VMHOKEeHE MHOTOUEHA Ha MHOFOHJIEH 4

Paznoxenne MHOTOYIEHOB Ha

MHOxcuTE . BhiHeceH e obwero 3
MHOMHTENA 33 CKODKI

| Pasno:keHue MHOTOWISHOBR Ha 3
MHuoKuTeNH. MeToa rpyninnpoeBKh
Kourponsuas pabora Ne 3 1
Tlpou3seneHUe PAsHOCTY 1 CYMMBL IBYX N 3
BRIPASKEHM A
Pa3HOCTD KBAAPATOB ABYX BbIPAKCHU 2
KpanpaTt CyMMBel ¥ KBaNPaT PasHoCTH 4

ABYX BEIPAKEHUA
IpeofpasoBanyie MHOTOYJIEHA B

KBaAPAT CYMMBI I PA3HOCTH ABYX 3

BLIPAKEHHH
Korrponsuad pabora Ne 4 l
Cymma 1 pasHoCTb KyGoB ABYX

BHIPAKEANH

s

ITpuMeHeHUE PasIHYHbIX crnocoboB
pasJIKeHNS MHOTOWIEHa Ha 4

MHOXHTCII

IToBTOpEHUE U CHCTEMATU3ALIMA 2

K4




ygefHoro Marepuana

KonrponsHas padora Ne 5

Lby HKL UM

CucTeMBbI JIHHEHHELX
ypaBHEHHH ¢ ABYMS
fepeMeHBIMU

MeTOJIOM HOACTAHOBKH
-

CrnocoOsl 3aaanus QyHKUMA

Cassu MEXLRY BeuduHaMu. PyHKUMA \

I'padnk GyHKLBY

Tineinas yaxUms, e& rpadgux u
CBOMCTBA

Slrof b3 ba

[ToBTOPEHUE B CUCTEMATN3ALUT
yueGHOro MaTepuana

Konrpompuas pabora Ne 6

YpapHEHNA C ABYMS [TRPEMEHHRIMY
Jiuveiifoe ypapHEHUE C ABYMA
nepeMeHHbBIMH U €TO rpadux

CucTeMbl YPABHEHRN ¢ ABYMS
NePEeMEHHBIMIL

Tpadu4ecKyit METOR PETiSHAS CUCTEMBL
ABYX JTNHEHHBIX ypABHEHRAH ¢ ABYMS
nepeMEeHHBIMU

Peedlie CUCTEM TUHEHHBIX YPaBHEH ui
Pelnenne CUCTEM JTHHEH HbIX ypaBHeHu#
METOI0M CIIOKEeHUS

Pemenye 3aAat ¢ IMTOMOIUGI0 CUCTEM
JMHENHBIX YPABHEHUH

[TosTOpeHne U CHCTeMAaTA3 Al
yuebsoro MaTepuana

Korrponsaas pabora Ne 7

TlopTOopeHue U
CHCTEMATH3ALIMS
yuefnoro marepuan

TlopTOperyue ¥ CUCTEMATU3ALINA
yueGHOTO MaTepHana 3a Xype
anrebpet 7 Knacca

Wtorosas KOHTpoALHAs paboTa

@ﬂacc

PaypnoHanbHbIo
BbIpOKEHHUS

L

PauuoHanbHble Apodn

OCHOBHOE CEOMCTBO DALKOHATBHOH apobu

D2

CoKeHYe M BBIUMTAHNE PallHOHANBHDBIX
npobeii ¢ ONMHAKOBHIMH
3HaMEHATENIMH

CroskeHye ¥ BEIYUTAHHE PAITMOHATIEHBIX
apobefi ¢ pasHBIMU
3HAMEHATEIAMH

Kourponpuas pabora Ne 1

YMHOKEHUE U IEASHNE palliOHanBHRIX
npobeii. Bosseaenue
paugoHaIbLEO Apodu B CTETICHE

1




KsagpaTHble KOPHM.

ToxnecTBeHHbIE IPE0OPasOBaAHUS
PaLOHATBHBIX BhipaKeHU T

Kourponsas pabota Ne 2

PaBHOCHABHBIE YpaBHeHUS. PanuoHaibHbIC
yPaBHEH UL

Crenedb ¢ HeIbIM OTPULATEIIBHBIM
roKasarenem

CROCTBA CTEIEHH C L(EJTHIM MOKA3ATEIICM

Pyu Kuymy:z u eé& rpaduk

KownrponsHas pabora Ne 3

NeRAcTBUTEBHEIE THCHE

2 -
DyHkuys y =X W €€ rpadmk
KpaapaTHbIE KOPHH. Apndmeriueckuit
KBaJPATHLIE KOPEHb

MHOKECTBO H €r0 JNEMEHTHL

Toamuoxecrso. Onepanuy HaxR

4
|

5

4
1:]

3
- S

MHOXSCTBAMHA
UuciaoBble MHOKECTBA

CroiicTsa apu(hMeTHYECKOTO KBAAPATHOTO 4
KOPHA
ToxIecTBeHHbIE TIPeodpazoBanysl B 5
BRIPAKEHUH, COePIKAIIX
apu(METHIECKAE KBAAPATHRIE KOPHN ]
@yuxuus y = Vx u et rpadu 3
KoarponeHas pabota Ne 4 1 ]
KeanpaTHpie ypaBHeHUA KpagpaTHbie YPaBHEHHUS. Pemenue 3 T
HETIONHBX KBAIPATHEIX YPaBHEeHUH
@opMyna KOPHEH KBaIPaTHOIO ypaBHeHH: - 4
Teopema Buera 3 o
Kowrponsuas padora Ne 5 1 T
KpaapaTubifd TPEXTICH 3 1
Perenye ypapHeHul, CBOAAMMXES K 5
KBaApaTHBIM ypaBHeHﬂHM
PanuoHambHEIE YPABHEHHA KaK 6 ]
MaTEMaTUIECKHEe MOJIETTH PEABHbIX
curyaud L _
Kourpoinuas pabora Ne 6 1
TosTOpeHue 1 HosTopeHne u CUCTSMATH3ATMA yueGHOTO 7 T
CUCTEMATU3ALUS marepyana 3a Kypc
yueGHOoT0 MaTepHana anreGpet 8 kmacca
Wrorosas KOHTpPOJbHAA pabora 1
9 knaec ]
HepaBeHcTBa UycnoBble HEPABEHCTBA \ 3 N

(QCHOBHBIE CBOMCTBA YHCIOBLIX
HEPABEHCTE

Cro)KeHUE U YMHOMKEHUE TUCTIOBEIX
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HepaseHcTB. OLEHMBAHUE
3HA9eHUsS BHIPAKEHNA
HepaBeHCTBA ¢ OFHOM IIepeMEerHON 1

Perenyie IUHEHHBIX HEPABEHCTB C OAHOM 5
nepemMeHHOH. UncnoBpe MPOMEKYTKY
CACTEMb] JIMHEHHBIX HEPABEHCTB € OIHOM 5
nepeMeHHOH
KouTponbHas padota Ne 1

| Kpappatmusas Qpysxuya | [loBToperue H pacmmm 3
ymriinU |
CroiicTa GyHKIMH |
TTocrpoenue rpaduxa QyHKIMI Y = kf (x)
TTocTpoesne TpadUKOB dysxunit y = f(x) —

+hny=fx*a) I
KpagpaTuaHas yHruus, e8 rpaduk u 6

CBOHCTBA
Kourponstas pabota Ne 2 1

Penrenue KBaApAaTHBIX HEPARCHCTE

CucTeMsl YPaBHEHMH C IBYMA 3]
nepeMeHHbIMU
Pemenye 3aia4 ¢ TOMOUIBI0 CUCTEM

YE aBHEHUN BTOpOH CTEIICHH

Komrposbras pabora Ne 3

InemeHTHl IpHKIAAHOH | MaTeMaTHICCKOS MOJeIHPOBAHKE

MATEMATHKY [IpOLEHTHBIE PACHETHI

ABconoTHAS ¥ QTHOCHTEIbHAA
MOrpelTHOCTH

OcHOBHbBIE IpaBa KOMOWHATOPHKH

YacToTa 1 BEPOSTHOCTD Gy¥aiiHOro
cOORITHE
K naccu1ecKoe ompeneneHue BEPOATHOCTH

HauanpHbE CBEACHNA O CTATUCTHKE

Kourponbras pabota Ne 4

I ———

YycnoshIe YycnoBbie MOCIEHOBATENBHOCTH

NOCNEA0BATENBHOCTH Apudmeriraeckas mporpeccus

Cymma F TIEPBBIX WIEHOB
apu(METHYECKOH MpOrpeccnit
[eomeTputeckast HpOrpecCus

CyMMa 7 IIEPBHIX UNCHOB reoMeTPUUECKON
POTPECCHU ] o _
Cymma BeckoHeHOH reOMETPUHISCKOU 2
IPOTPEccHy, ¥ KOTOPOH MOAYIIL
sHaMenaTess MeHpIe 1

Kourponbhas pabota Ne 5 1
TTosTOpEHUME U TIoBTOPEHNE M CHCTEMATA3ALNA yuedHOTO
CUCTEMATHUIALIUS mMaTepuana 3a Kype anrefpsl 9 kyacca - ]
L},qeﬁﬁom MaTepHana MroroBas KOHTPONbHAS paboTa 1 J
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4. QueHoUHBIH MaTepHAT Hpunoxcenue 1
7 waace

Konrpossuas padoraNe 1
JInHeiiHOE YPaBHEHUE C OHOIN NepeMEHHOM
Bapua#T |

PempTe YPABHECHUE!

1) 9x — 8=4x + 12; 2)9—7(x+3)=5— 4x.

5. B nepsoM sinuKe OblIO B 5 pas Gonpine 200K, €M BO BTOPOM. Korna us
(epBOTo SALIUKa BIAIH 7 KT A0I0K, a BO BTOPOH gobasuad 5 Kr, TO B
armpkax AO0JOK CTano TMOpOBHY. CKOILKO KAIOIPAMMOBR AOJIOK BpINO B
KaKJOM STOHKE cHauama?

3. PempyTe ypapHEHTUE!
1) (8y — 12)(2,1 + 03y) =0; 2) 7x — (4x + 3)=3x+ 2.
4. B mepsBbiii MarasuH 3aBe3NH 100 xr xouder, a BO BTOPOH — 240 xr. lep-
BELT Maras’uH ITPOAABA] EMEIHCBHO TI0 12 xr xoHjer, a BTOpOH —- TO

46 xr. Uepes CKONBKO JHEH BO BTOPOM MaraswHe OCTaHeTcs B 4 pasa
MeHbIIe KOH(ET, TeM B EPBOM?
[Tpn KakoM 3HAYEHHUU d ypasuenne (a + 3 = 12:
1) ©¥MEEeT KOPCHb, paBHBIfi 6;2) HE UMEST KOopHe#n?
KouTponbHas paboTa Ne 1
JIuneiiroe ypaBHEHUE C OFHOM TIepeMEeHHOH
RapnadT 2

(53]

Pemurte ypaBHCHME.

1)6x —15=4x+ 11;2) 6 — 8(x +2)=3 —2x.

2. B dyTOOIBEHON CeKUAY repBOHaYanpHO 3aHAManoCh B 3 pasa Oonbiue
yHIEeHUKOB, 4eM B SackerGonpHol. Korna B ¢y TOOIEHYIO CCKITMIO TTOCTY [TUIIO
eiié 9 y9eHmKOB, 8 B HacKkeTOOIBHYEO — 33 YHICHHKA, TO B CEKTIMAX YIEHAKOB
craso nopoBHY. CKOIBKO YHCHHKOR Grino B KAXKION cexryn cuadaana?

3. PemuTe ypaBHEHHC!

1) (12y +30)(1.,4 — 0,7y) = 0; 2) 9x — (5x -~ 4)=4x + 4.

4. Tlepsriii pabouuil AOJKCH 6bUT MACOTOBMTE 95 meTaiel, a prOpoi — 60 ne-
taneil. IlepBoli pabouauil U3roTaBINBAI eskeHeBHO 1o 7 neraneu, a
sropoi — mo 6. Hepes CKOIBKO aHel mepsoMy palbodeMy OCTAHeTCA w3-
FOTOBWTS B 2 Pasa Gompine AeTaIeH, 4eM BTOPOMY

5, TTpp KAKOM 3HATCHUM & ypaBHeHue (@—2)x = 35
1) ¥MEeCT KOPEHE, pasHEIil 5; 2) HE UMECT KOpHEH?

KourponsHas paGora Ne 2
CreneHb ¢ HATYPALbHLIM TOKA3ATCICM. QOnuounerb. MHOMOUWICHD!. CnoxeHue 1
BLITHTAHUE MHOIOHIEHOB
Bapuant 1
1. Halinure 3HaueHKHE BIPAKEHNA 2.5 247
IIpencTasbTe B BUAE CTETICHN BRIPKCHUC. 1) x %’ 2)x X 3) (x7)5; 4) ()" ° xyx't
3. TlpeoGpasyiiTe BEIPAKEHUE B OMHOICH craufaprHoro siana; 1) Zamn® e 5n e m’; 2) (-
3m'n%)",
4. IlpencraBbTe B BUIE MHOTOWIICHA CTAaHAAPTHOIO BH/A BRIPAKSHNE (’f’x2 —4x +8) - (4x* +
x—5).
5 Brancmre: 1) (310« 2709 2) (5 1k ¢ (jh(,)g.
VIIPOCTUTE BEIPAKEHUE 8x’y" * (-0,5%%y")".
7 BMeCTO 3RE3I0UKH 3ANUIINTE TAKOH MHOTOMICH, qro0b! 00PA30BANIOCE TOKAECTBO
(7Tm* — OmPn + ) — (¥) =3m’ + 6m’n.

o
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. JIokaxwTe, HTO 3HAEHHE BRIPAXCALA (7n+ 19) — (3 + 5n) kpaTHO 2 pu moOoM
HATYPANLHOM 3HAUSHWH 1.
H3BecTHO, 4TO 3m’n = —2. Hafigure 3HaueHie BoIPAKSHIA. 1)-1 2m'n; 2) 3mtn’.

Kontposnsas padora Ne 2
CreleHs ¢ HATYPalbHBIM TIOKA3ATCIIEM. Onmounersr. Muorounenst. CrioxeHue u
BHITUTAHUE MHOTOUIICHOB
BapuauT 2
Hajinerre 3Hauenue pepaxenus 1,5 ¢ 60 -2
TIpencTassTe B BH/E CTETIEHH BHIPAKCHIC: 1)x°e x5 2) %X X3 () 4) (Y )=
TIpeobpasyiiTe BEIpAKEHUE B ORHOWICH cTaHpapTHOro Buaa: 1) 3a%t 3% 0 b 2) (-
4a%%Y.
[IpencrarsTe B BUAE MHOTOMICHE CTAHAAPTHOrO BUA BHIPAKEHUE (55 +6x —3) - (2x2 -
3x —4).
Bemucnure: 1) (4°+ 27324, 2) (2 213)° « (3/8)°.
VTIpocTUTe BhlpaKeHue 125a°b° * (—0,2a2b4)3.
BMecTo 3BE3A0TKY 3aITULIHTE TAKOH MIOTOICH, yToOBL 00pa30BANOCh TOKASCTRO (5a° —
2ab + 6b) - (¥) = 4a’ + 8b.
. TIoKaXUTe, 9TO 3HAUEHUES BRIPAMCHIA (3n + 16) — {6 — Zn) XpaTHO 5 mpn mobOM
HATYPAJBHOM 3HAJEHUHU 1.
VIzBecTHO, 9TO 22%p* = 6. Haiigure 3Ha4eH e BHIPAKCHNA. D —6a’b”; 2) 2a'b’.

Kourponbuas pabora No 3
YMHOKEHHE O[HOWICHA HA MHOTOJICH. VMHOKEHHE MHOTOYJIeHA Ha
MHOrOWIeH. Pasiioenne MHOTOIEHOB HA MHOKHTEIN
Bapnanr 1
IIpencTapbTe B BUAS MHOTOHNCHA CTAHMAPTHOTO BU/A BEIPAKEHUE:
1) 5a(a’ — 6a’ + 3); 3) (6m + Sn)(7m — 3n);
2) (x + HBx -2y Hx+ 5) + X~ 6).
PasnoxuTe Ha MHoskuTem: 1) 18Xy — 6%°; 2) 158° — 38" 3) 4x — 4y + cx — €Y.
PeminTe ypapHenue 3x*+9x=0.
VIIPOCTUTE BHIPAKCHUE To(2b +3) — (b + 6)(b — 5).
Pemure ypasrenue: 1) (3x — 7)8 — (x—3)6=1,2) 3x+ A)4x—3)-5=(2x+F 5)6x -
7).
HajigyTe 3HaueHIe BBIPAKCHHS n4ab+32a—3b—4 ecmua=03,b=-1 .
. JlokaxuTe, 4T0 3HAYCHUE BEIPAKCHUA 27*— 9° kparno 8.

PasnoxUATE HA MHOKHUTEIN TPCXHIIEH x* — 9x + 18,

Kountponbhas padora Ne 3
VYMHOKEHHE OAHOIeHa HA MHOTO/ICH. VMHOKeHHe MHOFOYIEHA HA
Mrorowien. Pasioxenne MHOTOMICHOB HA MHOKRHTETH
BapuaHT 2
TIpencTaBsTe B BUAC MHOTOMICHA CTAHAAPTHOrO BHJA BHIPAKEHUE:
1) 3x(x’ — 4x + 6); 3) (4a — Tb)(Sa + 6b);
2) (x— HEx+ 1, D+ 2 +y-8)
Pasnowwre Ha MHoxkureny: 1) 542 — 20ab: 2) 7% — 145 3) 3a — 3b + ax — bx,
Pemute ypaBHCHUE ax* — 12x=0.
YUpOCTUTE BHIPAKSHUS 2a(3a—5)—(a—3)a—"7).
Pemure ypaprenue: 1) (2x+9)/4 — (x-2)/6 =3; 2) 2x-Nx+T)=x+ H2x—-3)+5.
HaiinpTe 3Ha4eHMe BbIpaxeHus 18Xy + 6x — 24y — 8, eCIU X = 2y, y=0,4
_ JlokaxxuTe, 9TO SHAUGHNUE BRIPAKEHUA 16° — 8° kparHo 3.
PazjounTe HA MHOXKHTENN TPEXIIICH x4+ 8x + 15.
Kourponeuas pabora Ne 4
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@opmy.abl COKPALICHHOTO YMHOKEHHSA
BapuasT 1
1. IIpencraBbTe B BUAC MHOIo4fleHa BRIPAKEHUE!
1) (a+7)%; 3) (m — 6)(m + 6);
7) (3x — 4yY’; 4) (5a + 8b)(8b — 5a).
2 PazaomHiTe HA MHOKHTENH!
1) a’-9;3)25x" ~ 16;
2) b2 + 10b + 25; 4) 9% — 12xy + 4y*,

3. YrpocTiTe BEIpakenue (X - 1) — (e +3)(x —3).

4. Pemure ypasrenue: (2y —3)(3y + 1) +2(y - 5)(y +5) = 2(1 - 2y)* + 6y.

5. [IpeacTaBeTe B BAJIE NPOH3BEACHHS BoIpakenue (6a — 77 —(da - 2)".

6. YmpocruTe Bupakenne (a T )(a— D+ 1)-(9F a?)’ u HalifuTe ero SHAYEHHE 1IpU & =
/3.

7. Joxamure, 9TO BBIPAKEHUC %} — 4% + 5 IpHHMMAET TOJORKUTEIHHbBIE SHAUCHUA ITPH BCEX
SHAUEHUAX X.

Kontpassras pafora Ne 4
MopmMyJibl COKPAMEHHOTO YMHOXKEHUHA
BapwuasT 2
i. [pencrasbTe B BUE MHOTOWICHA BHIPAKEHYE:!
1) (c-6)53) 5-a)5+a),
2) (2a - 3b)% 4) (7x + 10y)(10y — 7x).

7 PasjoXATE Ha MHOMHMTENM: 1) b? —49; 2) ¢t —8c+16;3) 100~ 0x”; 4) 4a’ + 20ab +
250,

3. VYpoCTUTE BBEIPAKEHUC (x-2)(x+2)—(x— 5).

4 Peumre ypasnenye: 43y + 1) —27= (4y +9)(4y - 9) +2(5y + )2y - 7).

5. TipencraBbTe B BIAE MPOU3BEACHHA peIpakenne (4b — 9y ~(3b+ 8Y.

6. Yupocrtute Bblpaxedne (3 — bY(3 +b)S + by + 4+ b%)* u HafiAMTE €ro 3HAUEHNE MPH b

=-1/2.
7. JioXaxwuTe, YTO BHIPAKCHUE x? — 14x + 51 IPUBHAMAET TONOXUTEILHBIC SHAICHHNA ipu
BCEX 3HAUCHHAK X.
Kourponsnan pabora Ne 5
CyMma ¥ pa3sHOCTH KyDoB ABYX ppipaxenyil. HpumeneHue cnocoboB pPaIOKEHHsE
MHOTOUJIeHA HA MHOMKHTEIH
Bapwuaunr 1
1. Pa3soskuTe HA MHOKUTEW: 1) m® + 2725, 2) X — 64xy”; 3) _3a? + 18a —27; 4) 2ab + 10b
_2a-10;5)a" - 16.
2. YmpocTure BoipaxeHue (28 — 1)(4&12 +2a+ 1) 1 HalimuTe Er0 3HAMEHNE PN & = —-1/2.
3. Pa3nouTe Ha MHOXKUTEIIN.
DX -y +x-Y; 2)4x2—4xy+y2—9; 3)act - ¢t —ac’+ % 4)4~wrm2 +2mn —n’.
4. Pemure ypaBreHue: 1) 6x> —24x =10, 2) 25%° — 10x* +x=0;3) X — 4%~ 9x+36=0.
5. JIoKaxWTE, 4TO 3HAUCHUE BLIPAKEHAA 212 4 5% penures naueno ga 21,
6. MapecTuo, 9ro a+b=75,ab=-2. Hajinure 3HAYCHKE BHIPAKERUs (2 — b).
Kourponnuas padora Ne 3
CymMa 1 PA3HOCTb Ky00B ABYX seipaxennii, [lppmenenne croco00B Pasnomenus
MHOTOYJIEHA HA MHOKHTEIN
BapuauT 2
1. Pa3nosuTe HAa MEOXKITEM: 1) b — 8¢’; 2) 4953y — v 3) _7a% + 14a— 7, 4) Sab — 15b —5a
+15;5)a" - 1.
2. Vnpocrure Burpakenye (3a 1)(9a” — 3a+ 1) i HalNTe er0 3HAYCHUE opu a=1/3.
3 Pasnosure HA MHoxuTenu: 1) a+b+ a’ — b’ 2) 9a® - 6ab + b - 163Xy — % —xy’
%41 - X+ dxy — 4y*,
4. Pemurre ypapuexnue: 1) 2x° - 50x = 0;2) 1652 + 8 +x=0,3)x + 2 —36x - 72=0.
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JloKa:KHMTE, 4TO 3HAREHUE BBIPAXCHII 3 — 4’ nesmrcs Haueno Ha 23.
MssecTHO, 9To a — b= 7, ab = —4. HaligyuTe 3HA9CHUC BHIDDKCHIA (a+b)

Konrpoannas padora Ne 6

(DyHKUHH
Bapuanr 1
@ynxuna 3anapa GopMyIoH y = —2x + 7. Oupepenure:
1) sHauerve QyHKUNA, €CIIM 3HATCHME apryMeHTa PaBHO O;
2) 3Ha"eHne apryMeHTa, IPA KOTOPOM srageHKe PyHKHHd paBHO —9;
3) npoxoauT 1 rpaduK GyHKLHN gEpe3 TOUKY A(-4; 15).
Tocrpoiite rpadux QyHKUHA Y = 3% — 2. TJonb3ysack rpauKoM, HaHAKTE:!
1) 3Hauenme QYHKIKH, ECITH 3HAUSHHE apryMenTa PaBHo 2;
7) 3HAYEHME APTYMENTa, IPY KOTOPOM sHadeHYe HYHKLMY PABHO —.
He BbITIOTHSIS IOCTPOSHNA, HANAUTE KOOPAHHATHL TOMEK nepeceuenys rpapuxa QyHKIMA
y = 0,5% — 3 ¢ OCAMH KOOP/UHAT.
Tipn kaxom 3Hadexuu k rpaduk pyEximA y = kx — 6 MPOXOAMT Hepe3 TOHIKY A(-2; 20)?
TlocTpoiire rpaduk QyHKUME. ¥ =
{ 2%, ecam x €2,
{4 ecmux>2.
KoutpoasHas pabora Ne 6
DYHKIMH
BapuansTt 2

GyuKIuA 3a0aHa dopmynoit y = 8x — 3. Onpenenure:
1) 3uauenne GyHKUMM, ECIV SHAMCHNE apryMeHTa PaBHo 2,
2) 3HaUeHUE APTYMEHTA, [IPH KOTOPOM 3HAMEHNE dynxuuy pasHo —19;
3) IpoXOauT nu rpadrK dbyHxin 9epes Touky B (-2;,-13).
[locTpoitte rpaduik GyHKUMA Y = _2x + 5. Tlons3ysich rpadukom, HAHANTE:
1) sHaueHue QyHKIMH, €CIIH SHAUECHAE ApryMeHTa PaBHO 2,
2) 3HaueHue apryMenTa, Ipd KOTOpoM apaueHue ByHKUUK PARHO —1.
He BLINOITHSS TIOCTPOSHNS, HAMNTE KOOPAKHATE TOYEK TEPECEHTHIA rpaduka QyHKLNM
y=—0,8x + 4 ¢ 0CAMM KOOPAWHAT.
[lpu KaKOM 3Ha4eHuy k rpauk GyHkma y = KX — 4 TIPOXOAUT HEPE3 touxy B (14; -32)?
Tlocrpoiite rpadur QyHKIRK: Y =
{ -2, ecnu x <4,
{0,5x, ecrm x 2 —4.

Koutpoabuast pabora Ne 7

CucTeMa JMHEAHBIX YPABHEHHI ¢ ABYMH TlePEMEHHLIMH

Bapuaur 1
Peiure METOAOM TIOACTAHOBKY CHCTEMY YPAaBHEH Ui
{x-3y=8,
{2x-—y=6.
Peiime METOROM CIOKEHUS CUCTEMY YPABHEHMUH
{ 4x — 5y =-83,
{2x +5y=29.
Pewyte rpaduuecku CUCTEMY YpaB HEHHH
Ix—y=5,
[x+2y=-1.

113 nByX CEIN, PACCTOAHUE MEKIY KOTOPHIMA PABHO 20 ¥M, OZIHOBPEMEHHO BB
HABCTPEHy APYT APYTY ABA NELUEXONA ¥ BCTPETHIUCE 1EPEs 2 4 TIOCIE HAYANA ABHKSHUA.
Haliiure CKOPOCTH KaXKIOTO MENIEX0/1a, €CIH U3BECTHO, 9T0 TIepBEIi TEmexos NPOXOAUT
sa 4 1 Ha 12 kM Gonbule, 9emM BTOPOH 32 3 1.

PemiyTe CUCTEMY YPABHEHHI:

1) { 7x+5y=19,
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LI e

C {4x-3y=5;
2) { 3x—2y =6,
{ 12x — 8y = 20.
1Tpy KakOM 3HAUEHMH @ CHCTEMA ypaBHEHUH
{417y =6
{ax— 14y — 12
yinmeeT GeCKOHEUHO MHOTO pemmerui?
Kourponnnast padora Ne 7
CrcreMa JTAHENHBIX YPABHEHUI € 1BYMH fepeMeHHLIMH
Bapwasr 2
PenniTe METOAOM TIOACTAHOBKY CHCTEMY YPaB HeHW
{x+dy=-5,
{3x-y=38.
Pemyte METOA0M CIOMKEHAA CHCTEMY YPaBHE Huil
{ Tx + 3y =43,
{4x - 3y=67
Pemyre rpaduyeckn CUCTEMY YpaBHen Ui
[x+y=3,
{2x-y=3.
U3 gByX rOpOOB, PACCTOAHIE MEACLY KOTOPHIMM PABHO 52 KM, OAHOBPEMEHHO BBLIEXaNH
yaBCTpexy APYr APYTY ABA BENOCHUIENMET2 1 BCTPETUIIACH depe3 2 ¥ NOCHEe Havana
neukeHus. Hafire CKOPOCTh Xak0ro RENTOCUIIEAUCTA, ECIH H3BECTHO, HTO NIEPBHIIL
BeNOCHUIIEIKCT TPOERKAET 33 3 I Ha 18 v GoblIe, 96M BTOPOH 32 2 1.
PelnuTe CHCTEMY YPABHEHUH:
D {3x—2y=35,
{ 11x+ 3y =39,
2) { Sx—4y =38,
{15x—12y=18.
TIpy KaKOM 3HAMEHKM & CUCTeMA ypaBHeRHd
{ 3x+ay=-6,
{9x—-3y=18
AMeeT GECKOHEMHO MHOTO PermeHuii?
Wrorosan padora
Bapuanr 1
VIpOCTHTE BHIPAKEHAE {4x — 3y)? — (2x + y)(3x — 5y).
Pasno/kpTe Ha MHOKUTENM: 1) 25%°y" ~ 4xy*;2) 45 —30a + Sa’,
['padux QyHKIMA Y = kx + b nepecexaeT OCKi KOOPAMHAT B TOMKAX A(0; 4 uB(-2:;0).
Haiimure 3naueHust & 1 b.
PermuTe CHCTEMY YPaBHEHMI
{ 4x +y=-10,
{ 5x -2y =-19.
Hafigure 4eTHIpe TOCIENOBATEIbHbIX HATYPATPHEIX HMCId TAKHUK, YTO NPON3BSICHUE
TPETHEro ¥ 4eTBEPTOTO U3 STUX HUCET Ha 34 DoTBINe TIPOU3BEASHHA [IEPBOTO 1 BTOPOTO.
PeLiuTe yPaBHEHHE X +y> + 10x + 6y + 34 =0.
Wroroeas pabdora
BapuasT 2
YTIpOCTUTE BHIPaKEHUe (7a+ 2b)* — (3a—b)(4a + 5b).
Pa3foxyTe Ha MHOKUTENH: 1) 36m?n° — 49m ', 2) 50 + 20x + 2x".
[paduk dysrupm y = kx + b TrepecekaeT oCH KOOPAHHAT B TOMRAX A2, 0ynB(0;-4).
Haiigure suasenua k u b,
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PewrniTe CUCTEMY YPaBREHUH

f3x—y=17,

{ 2x +3y=-7.

Haﬁmﬂe 4yeThIPE ocIeA0BaTeIbHBLX. H&TypaﬂbeIX YMCJIa TAKHX, HTO HPOHSBBILGHHB

BTOPOTO M HETBEPTOLO U3 ITHX HHCET Ha 31 GoMbIIE IPOU3BEASHHs IEPBOTO 1 TPETHEI O,
Peluute ypapHeHue X +yr-8x+ 12y +52= 0.

8 karacc



KoHTponbHan pabora Ned

Tema. OcHOBHOE CBOHCTBO paLMOHANBbHON APOGH.
CRomeHne # BHIMHTAHKE PAUHOHANBHBIX ApoOGEH

- Hlpy KaRHX JHAMEHIAX pepeMeHHON HMeeT CMLICT BLipd:

?

Wwerne

y—1
2. CorxpatuTe Fpods:

244% 1 By - 104y me = 2% = @
) Hatht g 0o, gy m ol g R
16a°h" Sau 2m ~ 4 i~ =100 + 25
3. Brmonnnte BERMHTARIE:
1 x-8 35-12v, 3) omt __m .
TS 61 -9 m+8’
2) _20 _ 3. 4) 2p— 1)
P ada a’ ip+d
3. VY npoeTuTe BRIPACKeHNE:
7+ 3 i+ 2k — § -1
_::( e _:.'.“_ 1_. + p— “_3_ ..., ; 2’ P - j_ Sp— ..'. = . -
2y+2 2y-2 y -1 g1 B -6=1
- by .;.r -
5. HapecrHO, 9TO 2 ; = 8. Hafxure sHaueRe BRIPAREHITA
a . 3a-—
B, 5 =0,
b i y
. 2_16_ 2wi-x
6. Hoctpoirre rpaguk dynknui ¥ = - =— 16 - 21 —y

KoutponbHas padota N2 1

Tema. OCHOBHOE CBOWCTBO pauuoHanLHOA ApoOW.
CRo}eHne ¥ BbiYHTaHKe PaLnoHaNbHbIX apocei

1. IIpn KaxkHX 3HAUSHMAX pepeMeHHOIT HMEeT CMBICT BRIpA-

Lrd

sKeHHe
x+11
2. CoxpaTiTe Apo0b:
) 36a'2h" . 3) 3¢c+15,
54a°h Z-25"
18mn—27m 12 —14y +49
2y — 4 —
) Omn ) 49 — x2
3. BrimoaHnaTe BEIUATAHIIE!
5x—-6 4-0x 2 5
g 2X = _ 2 3 i _ ; .
) 6x° 9x° ) 2 -16 c¢+4
42 6 181°
2y ——— 7" 4) 3y ————
) 2 +7h b ) % 6y +1
4. ViupocTUTe BRIpaseHHe:
y+6 y+2 5 A 3l?
1~ - +— § 2 - —— .
) 4p+8 4y -8 ye —4 ) b+ 64 b2 —4h+16
y+4 .
5. HV3BecTHO, 4UTO Y +3Y _ 10. HaitgmTe sHaUeHHe BHIpPA-
SACeHHMSL
x Tx -y
g . 2 —.
I ) —

3r2+4x y2-1
¥ c+1"

6. [MocTpoiiTe rpaduk QYHRIIE ¥ =

24



KoHrponbHan pabora Nt 2

Tema. YMHOMEHHE W AENeHHe PALMOHANBHBIX ApoGen.
TomAecTBEHHbIE NPEeOGPA3OBAHNA PAUMHOHATIBHBIX BBIPAKEHHN

1. Bmnoansure AelcTsism

563yt L T2
yy = ——=<k 2) '—;—;*I'._ﬁ-ifi' ERS S
» 167" £
gy Y% i . gy By =30, v? - 25
' Pt vy +8 2vr =16
2. VipocTure BHIpLHeRHE:
2 ¢ a2 i i-1 a4l
1) " & ¢ B o ? ) , ; 2) £ - i .
a~2 8-4a Jaza d+1 a-1

3. JToramuTe TOKAECTRO:

I X (e s
E—ubh+16 fi—4 B h—-4] A4-!

] i e ae
4, Hanectro, uto 64y +— =65, Haitpnre SHOYPHHNE BHIpA-
X"

|
weonua By + <

KouTponbHan padoTta N 2

Tema. YMHOMKEHHe W feneHne pauuoHanbHBIX apocen.
ToMAeCTBEHHDbIE npeodpa3oBaHHiA paunoHanbHbix BHD&)KQHHB

x 5 BrioagnTe JeHcTBHA:

54a®h® o . 08m° 5. 9y .

1} ‘—?E—(—W % 2} pIT = (49”13}} ).,
Ba+sh 68 . ¥2 49 5xr+35

gy Devie, ¥ . ) I

h a —b 3y -24 «x-8
;' VopocTiiTe BEIpaKenne:

1) 3 +rz+5_~a4 - 2 a+4 a-4 : &Sa;w

-3 6-2a Ba+a” a-4 a+4) 16-¢°

3. NoxazaiTe TOXILCTEO:

at il \( a & \_Ba —a®
a5 Zi10a+25) \a+d -2} a+5

49 %
4. H3specTHO, UTO X2 See 50, Haiigute sHaueHIie BRIpaiKe:
x

”

HAS ¥ ——-
X
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KoHtponsHas pabota N° 3

Tema. PaunoHanbhble YPaBHEHNAA,
CreneHb ¢ LUeNbM OTPHUATENBHBIM NOKA3aTeenM.

DyHKUMA ¥ = *f" u & rpadux

Peninre ypasHesne:

-7 _x+l_p; gy Y _._B_-e
-1 «xr-1 T+98 xt+by
Qamate B CTauIapTHOM BHAe MM
1) 126 000; 23 0,0035,
TpeAcTaBshTe B BIJe CTOHERM € OCHOBAHHEM ¢ BHIPpAREIe:
1) a* ~a®; 9y a® ra¥¥ 3) (a®y* - a™

VnpocTuTe BRIpaKeHHe 084111 1,2a “ b
Haituire auaiedie BRPLKeHIE

)2 +6Y e
T L]

%
s i 5. -5 BIAT
TIpeoGpasyitTe BrIpazkenne | ——d sh12 1 - iBa™l T Tak,

YTOOLI OHO He CONePKLTIO CT(‘HC‘!IPE( i O'rpum'ure-.w,nu?-m
TORABATE AAMI.

Brrunegure: : 5 g3

9-1:
. o .
Penrnre rpadiriecki ypaBHeHne — = r—=1
Mopanok uncia d panei —5, & HOPAIOK THCIA : pamen 4.

Kaxus MomeT OEITR TOpPAJZOK JHAIeH A BRIDAACHIA:

1) aly 2y 10a+b?
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HouTponsHas patora Ni 3

Toma, PoliioHa kHble YDABHEH .
CTeneHb ¢ HeALIM DTPHLATEALHDIM ROHAZETEAeM.

GYHKLMA ¥ :% # & rpafmr

PamyTo YpRaBHaSHHEED

1) dr+ B8 _ x—4 o 1 X __,1& -
¥+2 x+32 -4 & —4x
QANWIITS B CTEHARPTROM BAIE HMHC.IO
1) 245 004, 2y 0,0019,
[peacTankTe B Bije CTEIRHH C SoEOBAHIEN 4 BEDAIeHME:
1y af - ay 2y ¥ gty 3y (@ - att.

¥OpocTHTe BLP&TKenme 0,285 17 8H2,
HaliuTs aHAUSHE BREDRKeHER
| @
s {9 oy BB
T "
118 “r{‘l}_, 23 —gaE

i
2 :

TipentpasyiiTe BRIpEKeHIE irgﬁ“égfﬁ} (Ba2HEY P yan,

urofnl OHO BS CORSPIHAI0 eTeTenpll ¢ OTPHIATEALHLIMH
IDKASATENEMEL
BrriaeanTe:

. paed gl
O @rate ey 9 e

164
. - _ I .
PaopraTe rpadiuecyy YpagHeHe — = 5 - ¥
e

TlopsA0K UNCHE X PABEH —3, & HOpHASE wieaa ¥ paned Z.
Kapnm MoxeT HLITE DODEIOK JHAUSHUH BLIpaKeHal
1Yy Ay 2) 100w + y7

- gf.



KouTponbHas padora N 4
Tewma. HBaADPETHLIS KOPHM

Hajianrs nopecedenys X obperAuNeRIe sopweets A 1 B,

rre A —— MHSEECTRO nempiTesel umexa 18, 2 WHOEAST-
o BeruTeNel JHCIs 24,
Hatiaure 3HAYCENE BRIPAKERIA
1} 0.5,/1660 - %\;’Sé; 3y B2 - 2Py
2y J0.25 - BL; 4) /20 -3 - “"*Gj s
~

PerInTe YPEBHGHIEL
1y x5 =12 Ay Jy =4
2y x% = -18; 4 Jr =9
VUPOCTHTe BRPRROHIES: N
1) 742 - 348 + 4:/18; 3y [3J8 - 2);
73 {90 — V20 - /10s 4 (243 + 305245 - 35
CpaBBERTe WICAR B
1) 72 = 6433 2) 6.2 x4 2

T IOV Y3 ¥ 7
Cowxparie Apobn:

[ e a0 Jima g fae
; :uﬂ _i; 2} a3 : 33: 3} i{:}_%k%ﬁé .
T - 487 33 o —3

COepofonuTeck OT BPPANMORATLROCTE n GHaMeHATEIe
Epofm!

. 3 10
13— 3 8y e
276 ) J14a -2

BorgecHTs NBOSHTRHE HR-OoM aHaRg ROPHAT
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KontponbHas paGota N 4
Tema. KBSApaTHLE HopHH

HafimTe DepeceucHNe B 00LeJHHRERS wHomecTe A B I,
rae 4 — MHEOEBCTEO renwTeaes FHCIA 12, B — mmoskect
O APIHTEReH WHCAR an.

HaligiTe 3uUeHAR BLIDaReHI

1) 0,6./900 — % JB4: 3y 43t -26;
2y J0.64 - 49; 4 4010 - “*5?? :
J5

PopiiiTh YRAapHeHHe: _ N
yel=H 3 Vr =%

2) x% = -4 4y Jx = -48.
FrpoeTHTe BRIPECEGHITE 5

1) 83 - B12 + 4475 3y {27 +3);

2y (/20 + B0} Va3 4y (742 —ad3)TV2 + 331,
Crapunre MHCHal

13 443 1 38y 2) &1%,.—8— 53 gg‘g 5.

(CloxpaTHTe Apofh: _

-G Jii-1 . a3

3y A2 2y T 2) -

“\;% —R “&;]—.E oA 2*«,"%?{: + ¥
OcpodoIUTECR OF FppRENCHAILHGCTH B SHENMeHATEIE
spob:
1y oy R —

3J2 V13 -3

Hiipacure WMHOMRNTEAR HW3-1300 DAEAKEA BOPHED
Houiponoian pagota N 5

Tema. KEGpaTHLIE YPRBHeHHS, Teopama Bueta

Pepire VpapHeHRe:

1) 7x2-21=0; 4) 3x% - 28 + 9 =05
2y 5t ¥ By =4 5y 232 —8v+1l=1
N ater-42=0 6} 1647 - Bx +1=0.

CorrannTe TDHBEAERHOS KBATPRTHOR vhasieHne, ©yMMa
ROpHeH HOTepoTd pagha —10, & EPOE3BEREHIE — WHOAY 8.
JEArCEATE OPAMOYTOABHIEA ua & oM SoJjLine DABOH 13
ero cTopoE B Ha 4 oM foawme apyrofl. HaligaTe cTopoEn
TEAMOYTOTLHHERE.

Upeno —3 SBASETCH KOPDHEM YPABHeRH: syt 4+ Tn+o=10
HafinnTe SHAUTOHNS ¢ B RTOPEIl KODEHEE yDABHHUR.

Hpd RaROM BHAUCHNH d VDABHPHITE F1¢ —Bx +a =0 #ve
oT eRURCTBeHERH RODeHE?

WsgenToo, UTb X, ¥ X, — KOpHH YPABHERHH i +18v
+6 = {3, He peruas YpaREReHuA, galirTe sHaTenHs BRIPA-
wenns xP X5,
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KouTponbHaa pacora N 5
Toma. KEAADATHLIC YPABHORNE. TeopeMa Buota

PeIIiTe yRaBHeHUe:

1) 432 - 20=0; 4) Tat-22x +3 =04
2y 8x? + By =0 5) Tx2 —fx + 2=
Pyt -Br-24=0; 6) 42 +12x +9 =0

CocTasnTe TPHBLIEHHECE KBHIAPATHOL VORAROEHIE, CYMME
KopHEt KOTODOTe PAaBH: £, a apopsBeAeHne — HERY 4.
Jraroiain {PAMOYTCHBHARE Ha 6 oy Ooxniue opcll Ha
cTOpOE B Ha 3 oM foasme apyrof. Haligirre ¢TOpOEL TnpR-
MOVTOZBHHKA.

Yprpan 4 HBARETCH KODHEM YDABHERNA 2+ v +4 =0
Haptirwre sHaNeHEHE2 5 1 propol ROPEHE ¥ PABHENMN.

[IpH KAKCM ZHaUeHRR 4 YpABHAHIE 2ye — By + g =8 HMe
eT @I THAHERIL ROPEHET

TispecTHO, WTO X, H X, — ROPEH VpARHORNA 410 -
—4 =D, He peigad YPEEESHIH, nafiare RHAULHIE BRiba
SOEIA A+ 5.

KourponsHaa padota N 6
Toma. HRAAPATHHA TREXUNER.

PeliieHHE YpapHEeHnHA, CBORRIMECH K HBAIDATHLIM YPABHEHHAM.

PeyieHme 38124 ¢ NOMOR|LKY PAUMOHABHBIX YpABHRHHA

Pau o iTs Hi MEGOEATEIH REAAPATHLUL TRETLICH:
1) 2% +10x - 24

2y 312 -1l + 6.

PopiuTe ¥paBReHie:

2 By
1) vi - 24x? 25 =0 gy Ao¥be B
’ ' r—1i -1
E g E
CoxparaTe Jpole ot “"Z 2
a4 — 4

PoiiiTe VPanHSHHR!
5{3 _ ‘.33 +.r~32 e
2 a6 2By xE+8x

[accamupekull [0SR IDPOXOANT paceToRNIEe, DARHLE
120 xwv, Ha 1 ¥ Onictpesd, 48M eopapupiil, Halingre ORO
pOCTh KEFACPO TO8sia, eCin CRODOCTE TOBADHOTD HOERNS
e 20 KW/ 9 MOHBIE CROPOCTH RACCRRUEPORATG.
it -x—12

¥ —4 )

TioeTpoite FpaQuy PYRKEHE ¥ =

£Y



Hourponesas pabora N2 &

Tema. KBaapaTHe# TRAXUNeH.
PewleHne ypaBHeHWH, CBOTAIKKCH { KEAPATHLIM YDABHEHHEM.
PaieHME 2848% C NOMOIILI0 DARUMOHAAbHLX ypanHenni

3. PasIordTe B8 MICKHTLIH KBRADATHEN TpREE LI

1) x?* — 4y 32 2) 4x2 —1hr + 9.

2. PouiuTe YpasHeEHE .
w3 : x* =Ty ig
1) xt - 3537 36 = U 23 = .
r+2 ¥+ 2
ST e
3.  Coxpatate [polk ﬁ_;_ﬁ__é .
e -1

4.  Peomure yPapgoHRe:
16 x—26 B -0
Y2100 yZ+10v A —10x
= TMepssil apToMeSHIL HpoedEaeT DallTOHRIe, papHOS
300 xm, ma 1 u CuicTpesn, oM propost., HalizuTe CROpOCTE
KauA0TG SETOMOOHIN, €CAW CKOPOCTE TepBEeld apTonmoldn-
g na 10 ®vv/g foabie CROPOLTH BTODOTS,
e 2r—1b

&, TIocrpoiite rpadny HYEROHE ¥ = —_3
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KouTponsHas padota NET

Tema. DCoBILeHAC W CHCTEMATHIALNA THAHME YHaLWIGR

asmn?
14208 '
ﬁpeg@’mﬂ}ﬂ?e B BRIC STOORHE ¢ CCHUBERHEREEM Fir B}m{i}ﬁ}g@ﬁﬁﬁ

T R

CoRpATHTE Ipoik

= 1 -

VOpooTHTe BHDOXERHe ~0de — =480,
i
Ipn masMX gayenysx mepeMeBHOIl HMeeT CMEICH BRIpA
¥—8
WeHRE —5
3x* 10y +3

HomaNurre TOMREECTRO!

# q-% L a—-20 _ a
(aﬁ—zﬁ'} s}ﬁ-—iﬁzmﬁi‘%} (fgz-ifé'_}ﬁ Geh
TiepgLril padosiii B3POTORILI 126 meraieil, a BTopod —
144 geranu. [lepsnfl padowini HATOTARJUBAT Ha 4 AETAHW
5 uae GONLIHe, YoM BTODOIH, ¥ padoTal BA 3 w1 MeHpIE B
poro. CRONBRO Aeraiell HITOTABAUEAI 5& 1 o KA ARHl pa-
Gori Y o
\}ra o< v S 4,
TloeTpoitre FpAQHR QYEKIERE ¥ =g
o soa ¥ > 4.
Hoxamure, 4T OpH RpBoM SHAMeRHN P YRABHEHI?
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a0

ToacHUTEALHAA 3ATIHCKA
PaGouas mporpamma [0 y4eOHOMY npeamery «TeomeTpasty st ofywaromaxest 7 — 9
wnaccos MBOY «Hoeo-llenuncras COLI» paspaboTaHa B COOTBETTTBHH C TpeboBaANHAMHE:

o Qenepanbroro sakona ot 29.12.2012 Ne 273-@3 «06 obpasosannn B Pocculickoi
Denepanuny;

+ npukasa MunoGpuayky ot 30.08.2013 Ne 1015 «O6 yrBepxmennn llopsaxa OpraHusaliny
M OCYLIeCTBIEHUs 00PA30BATENbHOM AEATENBHOCTH 0 OCHOBHEIM 00ure00pazoBaTEnbHbIM
nporpaMMaM — 00pazoBATENbHEIM IPOrpamMManr HasaIbHOTo obwero, OCHOBHOroO 0fIMero
1 cpexmnero obmero obpasoBanuLy;

’ nprkasa MunoGpuayxn ot 17.12.2010 Ne 1897 «0O6 yreepxaennn @1'OC 0cHOBHOIO
o0mero oOpa3oBaHuay,;
. HOCTAHOBIEHMS  [JABHOTO CAHWUTAPHOTO Bpada oOT 29.12.2010 Ne 189 «00

yreepxaennn CanlluH 2.4.2.2821-10 "CaHUTEPHO-3TIUAEMUOJIOTHICCKIC TpedoBanKs X
YCIOBUAM M OPraHH3aluy o0yHeHns B 0611e06PA30BATENHHBIX YUPEKACHUAK Y

. KQHLEMIHH npenofaBaHus  MaTeMaruku B Poccuniickon Qepepauny,
yTBEPKIAEHHOH Pacnopamenue TIpasntennorsa Pocemiickoi @enepanuu or 8 oktadpsd
2020 ropa Ne 2604-p 00 yrsepxaenny H3MeHeH i

e yuebnoro rmmrama MBOY «Hogo-JIenunckas COII», yTBep:XASHHOTC MNPUKASOM
0T 31.08.2020 Ne 61/12 « BHECEHHM U3MEHEHHK I B OCHOBHYTO 00pa30BaTEIBHYIO IPOTPAMMY
HOO, 000,CO0».

Mlaunas pabouas nporpamma paspaboTana u peanusyercd Ha OCHOBE aBTOPCKOM

nporpammbt Mepansik AT, Tlonosckui B.B., Sxup M.C. ans ofyuaromuxcs 7 - 9 K1accos.

Pafouast mporpaMma BKJIOHaeT B ¢eda:

[UIaHUPYEMbIE PE3YIbTAThi OCBOEHHUS yHeOHOTO IPEIMETa,
coaepKaHie MPOrPaMMmbl,
TeMaTUYeCKOE IIIAHNPOBAHUE.

Kak npunoxexue | K IPOTPaMMe BKIOHEHBl OLEHOTHBIE MATEPHAIDBL.

[porpamMma paccumrana Ha 204 9acoB, €O CNERYIOIMM DACIPCACICHUEM YACOB IO
krraccam: 7 xnace — 68 uacos (2 Haca B HEeN0),

8 knacc -68 wacos (2 Faca B HENENIO),

9 knacc — 68 dacop (2 gaca B HEAEIIO).

Vyefuo — MeTOANYEeCKHH KOMILIERC:

7 Knacc 4 Teomerpuma —7 Kiacc: ydeOHUK sl y9amuxcs obeodpazobaTenbHbIX
yupexnenuit/ AT. Mepsnsk, B B Ilononcknt, M.C Sxup. —M.: Benrana -
I'pad, 2017.

5. Teomerpus — 7 KIACC AMIAKTHHECKUE MATEPUAJILL rrocobue I yHaIuxes
oBmeobpasosarensHbx  yupexaernii/ Al Mepaiax, B.B.IlonoHckuH,
E M. Paburosuy, M.C Sxup. -M.: Benrauna — I'pad, 2017,

6. Teomerpus — 7 KIACC. METOIUHYECKOS nocobue/ E.B Byuxo, AT'. Mepansk,
B.B Tomouckuii, M.C Sxup. -M.: Berrana —'pad, 2017

8 xuace 4. Teomerpus —8 kiacc: ydeDHUK UL YHaIMXCA oO1eofpazoBaTRIbpHbIX
yupexzaenuit/ AT Mepsnax, B.B Ilononcin, M.C Axup. -M.: Benrana —
I'pad, 2017.

5. TFeomerpus — 8 x1aCCAMIAKTHUCCKUE MATEPUATIBL. nocodue AmA ydaryxcs
obeobpasorarensHbx  yupenaennit/ AT .Mep3ik, B B IlonoHckui,

#7




E.M Patdunosiu, M.C Sxup. -M.: Bentana —I'pad, 2017.
6. Teomerpust —8 KIACC! METOMMMECKOC nocobue/ E B Bynko, AT, Mepsk,
B.E TMonosckuit, M.C Sxup. -M_: Bexrrana —I'pag, 2017

9 knacc 4 Teomerpus -9 kmacc: yueOHUK LA YHAAXCA 001meofpazoBaTeNbHbIX
yupexctenuit/ AT Mep3mik, B.5 Honoucxuii, M.C.Slkup. M. Benrama —I'pad,
2017.

5. Teomerpus —9 KNacc. AUAAKTUHECKUC MATOPUAJIBL: rnocobue ang y4amuxcs
061me00pA3OBATENBHBIX  YIPEAJICHH I/ AT Mepanak, B.b.Ilononckui,
E M Pa6unosusa, M.C SIxup. —M.: Berrasa -I'pad, 2017.

6. Ceomerpus —9 knacc: METOIUNECKOS nocobue/ EBByuko, AT, Mepamax,
B.B [onoscxuii, M.C . Skup. -M.: Bearana —Tpad, 2017

1. [laamupyemsie pe3yiabTaThl 0CBOCHHS ydebHoro npeaMera

JIxuHoCTHRIE PEIYILTATEL
1) pocrmuTaHHe POCCHHCKOM FPAKIAHCKOR WAEHTHHHOCTY! TATPUOTUIMA, YBAKCHUIA K
OreuecTBy, OCO3HAHNE BKIA/A OTEYECTBEHHBIX YHEHDIX B PASBUTHE MHUPOBOI HAYKH;
2) OTBETCTBEHHOE OTHOIIEHHE K YYCHHMIO, TOTOBHOCTL H cmoco0HOCTE OO0YHaAKINUXEA K
CAMOPA3BUTUIO 1K CAMOOOPA30BAHMIO HA OCHOBE MOTUEALHM K 00yHeHNIO U TIC3HAHWIO,
3) oco3HavHeli BBIOOp M TOCTPOCHUE nasbHEMITEll MHAMBHIAYANbHOA TPAEKTOPUH
oOpasosanust Ha 0ase OPHEHTHPOBKM B MHPC npodeccriit M HPOPECCHOHATHHBIX
ppejnouTenyil ¢ y4€TOM YCTOWMMBHIX MO3HABATE/ILHLIX WHTEPECOS, a TaKJKe HA OCHOBC
(hOpMUPOBAHNA YBAKHTENLHOTO OTHOUIEHWA K TPYAY, PasBUTHE OIBITA YYACTUS B COTMANBHO
3HAYUMOM TPYAL;
4) yMeHne KOHTPONUPOBATL IIPOLECC M Pe3yJILTaT yuebHOU W MATEMATHIECKON
AesATeIbHOCTH,
5) KPWTUYHOCTb MBIILIEHWs, WHALUATHBA, HAXOXIMBOCTD, AKTUBHOCTh TIPH PEIICHWH
MATEMATHYCCKUX 380a4.

MeranpeaMeTHbie Pe3yJIbTATHI:
1) yMeHKE CaMOCTOATENBHO ONMPEAENATh eIl CBOCro oGyaenus, CTaBUTE U HOPMYNHPOBATH
nns cebs HOBMIE 3amauM B yuébe, pa3BuBaTh MOTHBBS M WHTEPECHL CBOEH IO3HABATEIbHOW
LAESTEILHOCTU,
2) yMeHHe COOTHOCHTH CBOM AEHCTBHA C [(UIAHWUPYEMBIMHM PEIYILTATAMY, OCYLIECTBIATD
KOHTPOIIb CBOEHl AEATENbHOCTH B NPOLECCE AOCTYIKCHHA PE3yinTata, OpenensTh CHOco0DL
NeficTBUiT B DAMKAX MPENJOKEHHBIX YCIOBWH o TpeGoBaHuH, KOPPEKTHPOBATL CBOU
NeMCTBUS B COOTBETCTBUM ¢ U3MEHSIOMEHCsS CHTyaluen,
3) yMenue ONpPeAeIITL NOHATHA, CO3MABATH ob0BmenHnsd, YCTAHARJMBATL &HANOTHH,
knaccnpuiypoBaTh,  CaMOCTOATEIIHHO BHIOMpaTL  OCHOBAHWS W KpUTepHu A4
KJIACCHM(PUKALINH,
4) ymeHue YCTAHABIMBATH TNPUTAHHO-CAEACTBEHHDBIE — CBI3Y, CTPOHUTB  JIOTHIECKOE
pACCYKIEHUE, YMO3AKIIOueHHE (MHAYKTHBHOE, ASAYKTHBHOC W TO aHAJIOTHUU) W JAENATh
BhIBOJIBIL,
5) pa3suTHe  KOMIETEHTHOCTH B o6nacTH  WMCIOAL30BAHHA  HHGMOPMAIIHOHHO-
KOMMYHNKAITEOHHBIX TEXHONOTHH;
6) neppoHauajbHbIE NpeiCTaBieHna 00 Hpeax M O METOAAX MaTeMaTHKu Kak 00
YHUBEPCANBHOM #3bIKe HAYKH M TEXHUKH, O CpeACTBE MOJAENMPOBAHMIN ABACHUH U
[IPOLIECCOB;
7) yMeHuHue BUACTh MaTEMATHHECKYIO 337129y B KOHTCKCTE npobIeMHOM CUTYAUWH B NPYTHUX
AHCUMTITMHAK, B OKPYXKAIOIEH JKU3HMU,
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8) ymetiue HAXONNTH B Pa3nMIHBIX UCTOHHMKAX nrdopMaLyio, HEOOXOAUMYIO [ PEIIEH A
MATOMATHYECKMK 347ad, W [PEACTABIATL €6 B JTOHATHOH (opme, MPUHHAMATE PEMIeHAE B
YCAOBHMSIX HETIOITHOW HIY H3OLITOUHOH, TOUHOH
WK BEPOSTHOCTHOH MHbOpMaLyH;

9) yMEHHE TOHWMATb W MCTIONL30BATE MATEMATHHECKUE CPEAICTBA HArISAHOCTH {rpaduki,
TaBNMIBL, CXeMbl U Ap.) A HILIOCTPALMH, HHTEPIIPETALMIY, apTyMEHTALMH,

10) yMerue BbUIBUTATE TUIOTE3bI NPH DEIUSHMN 3a7atii, MOHWMATL HEOOXOAUMOCTE WX
MPOBEPKU,

11) riOHMMaHHe CYWIHOCTH aNnrOPHTMMYECKHX MPEATHCAHHA

COOTBETCTEUU C NPEINIOKCHHBIM NTOPUTMOM.

¥ yMeHuE IEHCTBOBATH B

Tabmuua 1

IIpedmenutbie pe3yrbmantsl!

OGysawinuecs Hay1aTCa:

OGyuaomuecs MOJY4aT BO3MOKHOCTE

HAYSUTHCS: B
7 wnace
— Jlig  4cnonb3oBaHnd B noBcenneBHo# | — QnepupoBaTs  NOHATMAMM.  TOUKE,
w3 W oDecniedeHMs  BOSMOIKHOCTH npAMad, MapannenbHOCTb H
YCIEeIHOro MPOAOIIKEHHS o0OpasoBanns 10 MepreHAdKYNAPHOCTE IPSMBbIX,
CHELHANbHOCTAM, He CBA3AHHBIM ¢ | — mnpuWmeHsATb AIA  peimends  3a4ay

IPUBOUTE

NpUKNaaHbIM HCIIONBE30RAHNEM MATCMATHKH

Onepuposats  Ha  0asoBoMm  ypOBHE
[OHATHUAMHAL TOYKE, rnpamasd,
NapaineNsbHOCT: M MEPIeHAMKYIAPHOCTD
TIPAMBIX;

n306paXaTh u3ydacmpre GUrypsr OT PYXH U
¢ TPAMEHEHIMEM TPOCTBIX  YEPTEKHBIX
HHCTPYMEHTOB;

U3BNEKATh nH(pOpMaALAIC )
MPOCTPAHCTBEHHBIX reOMETPHHIECKUX

durypax, NPeACTABICHHYIO HA ePTEeXAX K
PUCYHKAX;

TprMeHATb  M3BECTHBIE ~ METOABI  IIPH
peIeHny  CTAHAAPTHBLIX ~MATEMATHHECKUX
3a/au,

3aMecyalh u XapaKkTepU30BaTh
MATEMATHIECKHE 3aKOHOMEPHOCTH B
OKPY>KAIOLeH ACHCTBUTEABHOCTH,

TTPUMEPDL MATeMATHIECKIX

3aKOHOMEpPHOCTEH B [pUpoOAE, B TOM MHCIC
XapaxTePU3yIOmUX KpPacoTy M COBEPLICHCTBO

reoMeTpuieckye QaxThl, €CrH yCI08uUs
NIpUMEHEHMS 33/{aHbl B ABHOH QOpME,
pemaTh 3aja¥M  HAa  HAXOKACHWE
TeOMETPUISCKUX BEJIMYHH o
o0pasuaM KWK aIropuTMaM;
W3BNEKaTb,  UHTEPIIPETHPOBATE M
npeobpa3oBbiBaTh,  uHboOpManuio 0
reOMETPUYECKHX durypax,
IPEICTABICHHYIO HA HEPTENKaX;
MPUMEHATE [EOMETPUHECKUE thaxTel
OiA pEIeHUs 3aiad, B TOM HWCIe
HPEANONAralollyX HECKOIbKO 1IAroB
perueHns;

OTHCHIBATE B3AMMHOE PACTIQNIOKSHNE

IPAMBIX;

IOKA3bIBATD reOMETPHUECKNL
YTBEPKACHUS,

BBIYMCIATE PACCTOAHMSA U YTIIbL
IipeacTaBasTe BKIAA  BbIAAKOLMXCT

MATEMATUKOB B PA3BWTHE MATEMAaTUKU
M KHBIX HAYYHBIX 0ONTacTeH;

OKPYKAKOMero  mupa A OpOM3BEACHUH | _  pompmaTh  poNb  MATEMATMKH B
HCKYCCTBA. pas3enTuu POCCUH
- Vcrnonp3oBaTk  OCHOBHBEIE  MCTOZAE!
NOKa34TENLCTRA, IPOBOANTE
NOKa3aTENBLCTBO " BRI[OITHATE
OIIPOBEPIKEHUE,
—  [PUMEHATE OCHOBHEIS METO/Ibi
PEEHUT MATEMATUYMECKUX 321124,
- Ha OCHOBE MBTEMAaTHIECKUX
3aKOHOMEPHOCTEH B Ipupoae
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XapaKTepU3OBATD
COBEPIIEHCTBY OKPYKAKOWETD MUpa U
HPOU3BEIEHUH UCKYCCTRA,

TIPEMEHATh npocTeniue
IPOrPaMMHbIE CpeACTBa 1
AIEKTPOHHO-KOMMYHUKALMOHHBIS

CHCTEMBI npu pemeHni

MATEeMATHMYECKHX 33144

KpacoTy "

8 Kaace

[0AB30BATHCH SA3BTKOM I'€OMETPHU NI OTIMCAHKA
NPeMETOB CKPYAKAFOIErO MUPA W HX B3aWMHOIO
PACTIONOKEHNU,

» pacno3HaBath W u3o0paxarh Ha HSpTEXAX U
pUcyHKax reomerpudeckue QUIYpE M OX
kKOHPUTYpaLII,

o xraccuQUUIPOBAThL reoMeTpuieckie GHrypsr;

* HAXOOUTD 3HAUEHUS ANWH JTHHEHHBIX JIIEMEHTOB
GUryp U UX OTHOLIEHMS, TPaAYCHY0 MEPY YITIOB
ot 0° no 180°, mpuMeHssT OmpeeTenns, CBOHCTBA
u npusHaky QUIyp M MX 3IeMEHTOB, OTHOLIGHHS
duryp (nopobue),

* OMEPUPOBATh €  HAYAIbHLIMU  TIOHATHAMHU
TPUTOHOMETPUM W BBHIIONHATL OJIEMEHTAPHBIS
onepaury Hafl QyHKUUAMHA YIJIOB,

* IOKA3LIBATH TEOPEMBI,

* pelnaTh 3ajaYH HA JOKa3aTelbCTBO, ONMpPasIch
HA M3yYeHHble CBOMCTBA QHUIYP M OTHOLIEHHH
MEXKIY HMMH K TNPUMEHSA U3YIEHHBIE METOMBI
ROKA3aTeNLCTE;

e MCMIOJIL30BATH,  CBOWCTBA M3MEPEHMS  [AJINH,
TIOMAnEi U YIJIOB TIpM PEIEHHM 3agay Ha
HAXOXIAEHUE ANMHLI OTPe3Ka, TPAAYCHOH MEPHI

yria;

* BLIYMCISATh TLIOTH T TPEYTOJBHUKOB,
TIPAMOYTOITEHUKOB, napalIeNorpaMMOB,
TPAICI{UA;

* BLIYHMCNATE ANWHEIL ﬂHHef‘IHbIK 3NEMEHTOB CbHT'yp
M UX YIObL, MCIONB3Ys (OPMYJBl  ILTOIANEH
duwryp;

e peulaTh  3afla4M  Ha  JOKa3aTeNbCTBO ¢
MCOOML30BaHHeM (GOopMyI ruomaneii Guryp;

e pelaTh MPaKTHHECKue 3aMady, CBA3RHHBIE C
HAXOXKICHHEM reome’rpnqecxnx BOHMYHUH
{(ucronsays npu HeEDXOAUMOCTH CIPABOMHIKY U
TEXHIYECKHE CPEACTBA)

OBIANEThL METOAAMU PEIIECHWUA 3444
HA BbLIYMCIEHHE H TOXKA3ATCIBCTBO.
METOA0M OT IHPOTHBHOTO, METOOOM

nogobws, METOHOM nepebopa
BaPHAHTOB.

npuoBpecTd  OTBIT  TIPUMEHEHUS
anrebpandecKoro "
TPUTOHOMETPHYECKOTC arnmnapara

Opd  pelieHUH  TeOMETPUUECKHX
3a71a4;
PasBUTH BOOOPAXKEHME U JIOTHIECKOS

MbIINICHHE, TEOMETPHHECKYO
WMHTYHLHIO TIYTEM
CUCTEMATHIECKOTO M3YISHU

CBOHCTB TEOMETPUHECKNX (PULYD #
NPUMEHEHUS 3TUX CBOWCTB IpH
pELIEHHA 347444 RBMIUCIHUTEIEHOTO M
KOHCTPYKTHBHOTO XapaxkTepa.
BEIYMCIATE mwioumaau huryp,
COCTaBJIEHHBIX w3
IPAMOYTOIBHUKOB, TPEYONBIIMKOB;

BBIYHCIATE Imemanm
MHOTQOYIOJIBbHHKOB, MCONb3YsH
OTHOUICHWSH PABHOBEITMKOCTH H
PaBHOCOCTABICHHOCTH,

TIPUMEHATL  anrebpawdecknid W
TPUTOHOMETPUUECKHE arilapar npu
pelieHMu 3aflad  Ha BBYUCICHHE
ILIOINAREeH MHOTOYTOILHUKOE.

pacuMpuTe M yIIyOuTE  CBOM
TpencTaBieHus o0  u3MEepeHmsIx
JUIME, yI0B, miomaneit ¢uryp.
CdhopmMuposats MPAKXTHUeCcKUe
HABLIKH, Heo0XOmWMBIE Kak IIpU
PEIIeHN TeOMEeTPUHYECKUX — 3a7dd,
TaK ¥ B HOBCEIHEBHON KIZHHA.

9 gnace

s @opMyIUpOSIAMs  OHPEOeACHUA! CUHYCE,
KOCKHYCA, TAHIeHCa, KOTAHIEHCA YITIA OT

o =]

0 no 180 ;

llpumensime U3yUEeHHEIS
OTIpeneNeHUs, TEOpPEMb!
W GOPMYyJibl K PELIEHHIO 380a9 |
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Bermcnars 3HAYCHUS
TPHTOHOMETPHIECKOH (GYHKIOHM JTIIA IO
3HAYEHHK) OJHOH M3 €ro  3aJaHHBIX
$yHKIHHA.

Qopmynuposams 1 IOKA3HIBATL TCOPEMEL:
CHHYCOB, KOCHHYCOB, CIEACTBHI W3
TEOpPEMBl KOCHHYCOB H  CHHYCOB, O
II0I0a A\ OIMECAHHOTO MEOTOYTONBHAKA.
3anuceieamb W TOKa3BBAaThE POPMYIIBl UL
HAXOWACHUS IUIOMaAW  TpeyroiasHuKa,
pamyycoB  BIHCAHHOM H  OIHCAHHOH
OKPYKHOCTEH TPEYTOJBHUKA.

Hoscuams, 4T0  Takoe  IUCHIP H

[IeHTPAJILHBIH YTOJI IMPAaBHJILHOTO
MHOT'OYTOJBHHUKA, CEKTOpP M CETMEHT KpyTa.
Dopmyauposams.

onpedenerue IPaBARIBHOTO
MHOTOYTONBLHUKS;

CE0HCMEY TIPABKIBEOTO MHOTOYTOIEHIKA.
Joxazuieams CBORCTEA TIPABAIBHEIX
MHOTOYTOJIEHUKOB.

3anucoieams 1 PA3BACHATH  (QOPMYIEI
IUIMHBI OKPY>KHOCTH, TUIOIIAIA KPyra.
3onucwisams B AOKA3EBATE  (HOPMYIIED
JUTHHE! JyTH, [LIOI&IA CEKTopa, GOopMyIs]
TUIS HAXQAKICHHMS PaguycOB BIHMCAHHOH H
ONHCAHHON OKpYyXHOCTEH IIPABHIIBHOIO
MHOTOYTOJIBHHKA.

Cmpoums ¢ IOMOIIBIO IAPKYTA ¥ JIAHEHKY
IpaBUIbEBIE TPEYIOJIBHUK,
YeTRIPEXYTONEHHK, ICCTUYT OJIEHUK.
Onuceigamyp NPSIMOYTONBEEYI} CHCTEMY
KOOpZIKHAT.

Qopmyaupoeamp. CUPEACICHAE YpaBHEHHA
¢urypsl, HeoOXOIMMOE K JOCTATOYHOC
YCIIOBHUS TIAPATIEIBHOCTH BYX IPAMBIX.
3anucvisams M IOKA3ERaTh  QOPMYILL
PacCTOAHAS MEXIy JABYMA TOUKaMH,
KOOPAHMHAT CEPE/IUHEI OTPE3KA.

Buigodums ypaBHEHHEE OKPYXKHOCTH, obmee
ypaBHEHUE TPAMOH, ypapHeHHe IPSMOHA ¢
YTIOBEIM KO3 PUITHESHTOM.

Hoxazvigamy HeOOX0UMOC U JIOCTATOUHOE
YCIIOBHE NAPAINEIBEOCTH IBYX IPAMBIX.
Ipumensamp U3yIeHARE ONpEHOEICHHS,
TeopeMsl 1 QOPMYIEL K PEIICHHKIO 387134
Onucwvigams TIOHSTHS BEKTOPHBIX U
CKaJIAPHLIX BEIMYHH. ImocTpupoBaTh
TOHATHE BEXTOPA.

Dopmyauposams.

onpedenenus. MOy BEKTOPA,

OIpeleCHAL, TEOPEMbl B QOPMYIIEL K

PELICHHIO 3axad; OBIA/ICTE
KOOPOHHATHEIM METOAOM  pelleHus
3a71a4 Ha BEIYUCIICHUE H
JOKA3aTENbCTRO;

npuofipecmy  onvimt ACIIONIb30BAHAS
KOMIBIOTCPHBIX ~ [POTpaMM  JUIA
AHANM3a JaCTHEIX CIydaeB B3aHMHOIO
pacloJOKEHHS  OKPYXHOCTEH — |
HPSIMEIX;

npuoOpecTd  ONBIT  BEIIOJIHSHHA
mpoexToB Ha TeMmy «llpmmeHeHue
KOOPAMHATHOTO METO/[A IIPH PEIISHAN
3anaq Ha BRITUCTICHHE i
JOKa3aTeNLCTRO.

IpuMeHATs H3yHICHHEBIE ONPEACIICHHS,
TEOpeMBbl H (POPMYNBI K PEINCHUIO
3a7a9;

OBIIAJETh BEKTOPHBIM METOAOM s
pEICHUA 3ajlad Ha BRIMUCICHHC U
IOKA3aTebCTRO,

npuo0pecTd  OOBIT  BBIIOIHEHWA
MpOeKTOB Ha TeMmy «lIpumeneHne
BEKTOPHOTQ METOJla TIpPH PEIICHUH

38784 Ha BEIYHCIICHUE H
TOKA3aTENLCTBOY,
IIpamenaTh H3yICHHBIS

ONpeNeNeHAs, TCOPEMEL H QOPMYJIIEL
K pemeHuro  3azaad; npuobpecTH
OIIBIT BEIIONIHGHUS IIPOCKTOB IO
TEMaM: «[eomeTprUdECKHE
npeoOpa3oBaHud Ha IUIOCKOCTHY,
«IlocTpoenue OTPE3KOB o
dopmye», npHOGpECTH OTIBIT
OpHUMeHeHHs  anreOpaHdeckoro ¥
TPUIOHOMETPHYECKOTO Aanlapara H
ugelf ABHXKEHAS [OpPH  PCIICHHU
reOMETPUHIECKUX 38/1aY;




KOILTHHEaPHEIX BEKTOPOB, PaBHBIX
BEKTOPOB, KOODAMHAT BEKTOpPA, CYMMEI

BEKTOPOB, PasHOCTH BEKTOPOE,
MPOTHBOIONOKHBIX BEKTOPOR, YMHOKEHHA
BEKTODA Ha YUCo, CKAIAPHOrO

TIPOA3BENICHUSA BEKTOPOB;

e (cgoficméa; PABHBIX BEKTOPOB, KOOPAMHAT
paBHBIX BEKTOPOB, CTHOXEHHMA BEKTOPOB,
KOODJIMHAT BEKTOpa CYMMBl H BCKTOpa
PasHOCTH ABYX BEKTOPORB, KOJIHHCAPHBIX
BEKTOPOB, YMHOMEHHS BEKTOpa Ha HHCIO,
CKAPHOIO MPOHU3BEACHUS JIBYX BEKTOPOE,
HepIeH UKy JIIPHBIX BEKTOPOB.

s [oxaszbi6amp TEOPEMEL. O  HAxXOXICHUA
KOOpAMHAT BEKTOpa, O KOOpIUHATAX
CYMMEI H Pa3HOCTH BEKTOPOB, 08 YCIOBHA

KOJTUHECAPHOCTH BYX BEKTOPOB,
0 HaXOKJACHUM CKAJAPHOTO MPOU3BEACHUA
IBYX BEKTOPOR, 00 YCIIOBHH
HePIeHIAKY ATPHOCTH.

¢ Haxodums KOCUHYC YITIA MEKITY JBYMA
BECKTOPaMH.

e JIpumenamp U3YICHHEIC onpencieHus,

TeopeMEl # OPMYIIEL K PEIICHHIO 387184
s [Tpugodums IPUMEPEL npeobpazoBaHug

Eryp.
o Onmcemars  OpeobpasoBanua  QETyp:
niapasIeTbHBIA MEPEHOC, oceBasd

CUMMETpHs, ICHTpanbHad  CHMMETPUi,
HOBOPOT, TOMOTETHSA, OA0OHe.

o Dopmyruposamo:

e onpederenus IBIKSHUA; DABHBIX duryp;
TOUEK, CHMMCTPUYHBIX  OTHOCHTEIBHO
DPSIMOi; TOYEK, CUMMETPHIHBIX
OTHOCHTEJLHO TOUKE; GHETYpHI, MMEIOLICH
0Ch CHUMMETpHY; (ATyPEL, HMEIOSH LIEHTP
CHMMETpPHH; T0106HEX QUryp;

s cgolicmea. IBHXCHAML, HapasnenLHOTOo
MIEPEHOCA, OCEBOH CAMMETPHH,
[MEHTPabHON ~ CHMMETPHH,  TIOBOPOTA,
TOMOTETHH.

o Jlokasvieamp TEOPEMB: ~ ©  CBOHCTBaxX
MapalIeEHOTO nepeHoca, OCeBOi

CHMMETpHM, UEHTPATbHOK CHMMETPHH,
OBOpOTA, TOMOTeTHH, 00 OTHOIICHHH
mIomaRei noaoOHBIX TPEYTONBEHUKOB.

2. CogepaHHe OPOTrPaMMBI
7 kaace, 68 aaca
Tema 1, IIpocrefimme reomMerpuieckne Purypel 1 ux croiicTBa (15 9acos)
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Touxu u npaMeie. OTpe3ok 1 ero anmua. Jlys, Yrom. Usmeperue yrnos. Jyq. Yron. Mameperne
yrmo. CMeXHBIE YIUBL BepTHKanbHbie  YIJIEL CMexHBE ¥ RBRESPTUKAIBHBIC  YIIIBL
IlepnenAUKyIAPHBIC MPAMEIE. AKCHOMBI

Tema 2. Tpeyroasuukn (18 aacos)

PapHEIe TpeyronbHUKW. BeicoTa, MEIMAHA, BUCCEKTPUCA TPEYTONbHUKA. IlepBefl IPH3HAK
paBeHCTBA TPEYyTONBHUKOR. BTopodl MpH3HAK PaBCHCTBA TPEYTONBHHKOB. IlepsbIii 1 BTOPOH
MpU3HaKd PaBeHCTBA TPECYTONBHHKOE. PaBHOGEApEHNHEI, PABHOCTOPOHHEH K PasHOCTOPOHHHH
TpeyronbEuky. CpoficTBa PABHOGECAPCHHOTO M PABHOCTOPOHHETO TPEYrONBHUKOB, IIpuaHaxd
paBHOGEAPEHHOTO TPeyroNEEyuKa. TpeTull IpU3Hak paBeHCTBA TPEYT OJBEHKOBE, TeopeMel

Tema 3, Iapannensasie npavbie. Cymma yrjioB TPpeyroabHHKA (16 uacoB)

IlapannenbEEle IpsMble. [IpusHakd NapalieNbHOCTH ABYX DPAMBIX. CpolicTBa NapasNieABHEX
npaMEIX. CyMMa YTIIOB TPEYTOIBHHUKE. BremHyit yToa TpeyToabHAKa. HepaBeHCTBO TPEYTONBHUKA.
CyMma yIJIOB TpeyrollbHHUKA. HpsmvoyronbHbli  TpeyronsHuK. CRoWeTBa MPSMOYTONBHOTO
TPEYTOIBHUKA

Tema 4. Oxpy:kHoCTb H KpYT. 'eoMeTpHIECKAE NOCTPOCHHN (15 uacos)

T'eoMeTpIIecKOe MECTO TOUCK. Oxpyxuocts u Kpyr. HekoTophie CBOHCTBA OKPYKHOCTHU.
KacarensHas K OKpyxsocTH. OmmMcaHHas H BIMCAHHAT OKPYXHOCTE TpeyroibHEKA. 3aJads Ha
nocTpoenne. MeTo/| TeoMeTPEIeCKIX MECT TOMCK B 3a/aax Ha IOCTPOCHHC.

8§ xuace, 102 waca
Tema 1.UeTsIpeXyroJbHUKH, (22 qaca).

UeTHIpeXyrolbHAK ¥ €ro 3MeMeHTEL llapannenorpaM. CrolicTBa mapaienorpamma.
TlpuzHaky  NapalIeIorpaMma. IIpsmoyronbeak. PomG.  Keanpar. CpegHsas  IMHHA
TpPEyroAbHHKE. | Pareius. [leuTpanscHBlE W BUHCAHHBIE YTJIBL Boucannbie W OITMCAHHBIS
qeTEIPEXYTOIBHYKH.

Tema 2.Jlogo6me TpeyroasuuKos. (16 uacos).

Teopema Daneca. Teopema 0 MPOMOPIHOHAIBHEIX OTPE3KAX. ITonoOHbIe TPEYTONBHUKM.
[TpusHaky M0J00Hs TPEYTOIBHHKOB.

Tema 3.Pemenue UpaMOYTroJAbHLIX TPEYTOIbHHKOE. (14 aacoB).

Merpudeckue COOTHOMEHRHS B MPAMOYTOJBHOM TPEYrOTbHHKE. Teopema [Iudaropa.
TpuroHoMeTpHucckre (GYHKIHE OCTPOTO yria MpAMOYTOJBHOIG TpeyronpHUKa. PerneHue
[IPSMOYTONBHBIX TPEYTONBHUKOB.

Tema 4. Maoroyronsaukd. Ilnomans MHOTOYT 0JIEHHKA. (10 wacos).

MuoroyronsHuky. [JoHATHE MNOMAazn MHOTOYIOJbHHKA. TInommans OpsMOYTOIBHUKA.

[Inomanms mapauienorpamMma. [lromans TpEYTONIbHUKE. TInoimanp Tpameliy.

9 gmacc, 102 yaca
Tema 1. Pemrenne Tpeyroabauxos (16 9acos)
CuEyc, KOCHHYC, TAHTCHC M KOTaH[EHC yria OT 0° no 180°. Teopema xocuHycoB. Teopema
CHHYCOB. PeIIcHHE TPEYTONBHHRKOB. QopMyIel UL BaXOKIEHWS IUIOIEAM TpEyrOfibHHAKa
OcroBHAs Ieb: [aTh OLPEHeNcHHS CHHYyca, KOCHHYCd, TANIEHC2, KOTAHICHCA yIiia OT 0° mo
180°:cBOMCTBO CBA3M JUIMH JIHATOHANCH U CTOPOH Mapajlelorpamma. Pa3LACHATE OCHOBHOE
TpUroHOMETpHEUIecKoe ToxecTBo. HayauTs BRMHCILITE 3HAUCHHAC TPATOHOMETPUYECKOH BYHKIHK
yria 10 3Ha49eHAI0 OHOM U3 €TO 3a/aHHBIX (yuKiuit. [oxka3aTs TSOPEMEL CHHYCOB, KOCHHYCOB,
CHEJICTBAS U3 TEOPEMBI KOCHHYCOB H CHHYCOB, 0 IUIOINA/H OTUCAHHOr0 MHOTOYTOJIBHIKA, noKas3arb
GopMyIEl Iy HaXOXACHHA INIOIMANA TPEYyroJIbHUKA, PAiKyCOB BIIHCAHEOM H OIACAHHOW
OKPYKHOCTEH TPSYTONBHAKA.
Tema 2. IIpaBuInLHEEIE MHOTOYTOJRHAKH (8 9aC0B)
[paBuibHBEIE MHOTOYTOJEHEKH ¥ HX ceoterra. JymHa OXpyxHOCTH. lInomane kpyra OcroBHAA
[lelb; BBECTH IIOHSTHE IEHTPANBHOTO YTTa NPaBHIBHOrO MHOTOYTO/bEHKE, CEXTOpa M CerMenTa
xpyra. CopMyIHpOBaTL ONpejeNenye MPaBUILHOTO MHOTOYTOJNBHWKA; CBOHCTBA MPaBUIBHOTO
MHOTOYTOnbEHKa. JJoKasaTs CBOACTRA IPABANBHEIX MHOIOYTOILHUKOB. Brmectr GopMyIIEL ATHHB!
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OKPYXKHOCTH, IUIOINAIH Kpyra. GQOpMyIbl IS HAXOXICHUA DAJHyCOB BITHCAHHOM K ONHCaHHOH
OKPYXHOCTEH NMPABHIIBHOIO MHOTOYTOIBHHKA. HayuuTh CTPOUTH ¢ IOMOMIBE UKy U INHCHKH
IPABENBHEIE TPEYTONBHHK, UCTBIPEXYTONLHHK, —[MECTHYTOMLHHK. [IpyuMeHATE H3YUCHHBIC
OIpeeNeHns, TeOpeMBL B GOPMYJIB K PEIICHHIC 381a1.

Tema 3. JekapTOBLI KOOPAHAATSI Ha TUI0cKoCcTH (114acoB)

PaccTosinpe MEXTy ABYMS TOYKaMd C 3aJaHHBIMHM KOOpDAWHATAMH. KoopauHatel CepenuHbl
oTpeska. VYpasHenume (QHTYPH. YPaBHCHHE OKPYKHOCTH. VpapEeHHe NpsMof. YIIOBOH
koG EIHeHT npamoil. OCHOBHAN l1elb: BBECTH ONPSACTICHUS YPABHCHHS ¢urypsl, HeobxoaumMoe U
JIOCTATOUHOE YCIIOBUS NApAICIBHOCTH ZBYX IPAMBIX, HOKA3aTh (GOPMYIIEI PACCTOAHMA MEKIY
IBYMsl TOYKAME, KOOPJMHAT CEpElMHBI OTpesKa. BeIBECTH YpaBHEHME OKpPYXKHOCTH, ofrmee
ypaBHEHMUE IPsIMOH, YPaBHCHME IPAMOH € YTTIOBEIM k03¢ QUITHERTOM.

Tema 4. Bextops! IlonsTie Bexropa. (12 qacos)

Koopaumars! BekTopd. CIIOXCHUE M BEIYATAHHC BEKTOPOB. YMHOMCHAE BEKTOpa Ha YHCIO.
CxasIpHOe TPOH3BEACHHE BEKTOpOB. OCHOBHAT LEJb: BBECTH ONPEASISHUs], CBOMCTBA MOAYILL
BEKTOpA, KO/UIMHEAPHBIX BEKTOPOB, PABHEIX BEKTOPOB, KOOPIMHAT BEKTODA, CYMMEl BEKTODOB,
PAa3HOCTH BEKTOPOB, IPOTHBOIOIOKHBIX BEKTOPOB, YMHOKCHHA BEKTOpa Ha YHCII0, CKATAPHOTO
YIPOB2BENICHA BEKTOPOB; JIOKa3aTh TEOPEMBL: O HAXOKACHAX KOOPIHHAT BEKIOPA, O KOOPIAMHATAX
CYMME W DasHOCTH BEKTOPOB, 00 YCIOBHHM KOMIABCAPHOCTH IBYX BEKTODOB, 0 HaXOKACHHH
CKAJISPHOT'O TIPOH3BE/ICHAL IBYX BEKTOPOB, 06 YCIIOBUH IEPIECHARKYIAPHOCTH.

Tema 5. Teomerpnueckne npeobpasosanns (13 gacos)

Jpmxenne (mepememenne) GUTYPBL Hapamensasri neperoc. Ocepast H NEHTPATBHAT CUMMETPHH.
Tlosopor. [omorerrs. [Tonobue drryp. OcHOBHAS ENb: BBECTH ONPE/ICIICHH ABHAKEHI PaBHBIX
(uryp; TOHSEK, CHMMETPAHHEX OTHOCHTENIBHO npsaMoil; TOWEK, CHMMETPHIHBIX OTHOCHTENBHO
TouKu, GEIYpH, AMEOmEl 0Ch CHMMETPHH; GHIypsl, FMEIOmel IeHT) CHMMETPHH; HOAOOHBIX
dEryp; paccMOTpeTh CEOHCTBa: ABMKCHHA, NApallICIBHOTO MEPEHOCa, OCEBOH CHMMETpHH,
HEeHTPATHHOA CHMMETPHUH, TIOBOPOT, TOMOTCTHH. Jloka3arh TEOPEMEL: 0 CBOKCTBAX HAPAILICTIEHOTO
IEpeHoca, OCEBOH CHMMETPHH, NSHTPANbHOR CHMMETPHH, MOBOPOTA, [OMOTCTHH, 00 OTHOIIEHUH
rIcazei mooOHBIX TPEYTOIEHUKOB,

3. TeMaTnuecKoe IIAHUPOBAHHE

Hazsanue 61oxa / Hazpaumne TeMbl KoauuecTBo 9aC0B
paszxenaa / MOXyJIs

Traace

IpocTeifimue Togxnu ¥ HIpAMEIE

reomeTprdeckue urypel | OTpe3oK ¥ ero AyuHa
u ux cBoficrsa (15 4) JIyu. Yrom. ViaMepenue yrios

CMexHEE H BEPTUKAJIBHBIC YTTIBI

TepresARKyIPHBIC TPAMBIC

AKCHOMEI
IToBTOpEHHE B CHCTEMATH3AIMA yaeOHOTO
MarepHaia
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KorTponsuas patora Ne 1

Tpeyrompauxa (18 1) PaBHpIc TpeyronbHMKH. BEICOoTa, MeMaHa, 2
OHUCCEKTPHCA TPEYTONBHAKA

Tleperiit ¥ BTOpOi DpUIHAKK PABCHCTBA 5
TPEYTOJIFEUKOB

PaproOeapeHHsIil TPeyronBHUK K €0 4
CBOUCTRA
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[Ipuznaxy paBHOOSAPEHHOIC TPEYTOILHIKA

Tpetuil TPU3HAK PABESHCTBA TPEYTOIEHUKOB

Teopessl

TloBTOpenye U CHCTEMATH3AHAS YUeDHOTO
Marepuana

— =] | b

Kontponpras pabota Ne 2

TTapanrensHele NpAMEIE.
CyMMa yri0s
Tpeyroiapruka (16 1)

TTapannensybie NPAMBIE

TTpr3Haxd MapaiIeIbHOCTH JBYX MTPAMBIX

CaoiicTsa mapaniellbHBIX TIPSMBIX

CyMMa yTIIOB TPEYTOABHUKA

[psMOYyTOIBHELL TPEyTOILHIK

CpolicTBa IPAMOYTQIBHOIO TPEYTOIEHHKA

ITopTOpeHHE B CHCTEMATH3aHA YHeOHOTo
MaTepraia
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Kourporsrag pabora Ne 3

OXpyKHOCTE M KPYT.
F'eoMeTpuueckue
noctpoenus (16 )

TeoMeTprUecKoe MecTO ToueK. OKpYKHOCTE

H KpyT

HexoTopbie CBOACTBA OKPYHKHAOCTH.
KacaTenpHas K OKPYXHOCTH

Ornucadnas ¥ BNUCAHHAL OKPYKHOCTH
TPEYTOILHHKA

341894 Ha IOCTPOCHNE

MeTton FCOMCTPHYCCKHX MECT TOUCK B
3gauax pa nocipocHUue

IloBTOpeHue 1 cUCTEMATH3ALHA YIEOHOTO
MaTepHAIa

KonTtponpuas paborta Ne 4

—

[ioBTOpECHNE |
CHCTEMaTH3al s
yuebuoro matepuana (3 1)

IToBTOpEHHE ¥ CHCTEMATH3ALMNS YIe6H0TO
MaTepHalla Kypca reoMeTpus 7 Kiacca

WroroBas xouTpolsHas pabora

8 knace

YeThpEXyTONBHHAKY (22 T)

YeTHIPEXYTOMBHUK H €I0 3JIEMECHTEI

bJ

Hapamnenorpamm. CpoiicTea
napamnenorpaMma

[

IIpy3Haky napajuiesorpaMMa

TIpsMOYTONBHUK

Pom6b

Kgrajpar

Kontponsrad patora Ne 1

Cpe/usig TUHAS TPEYTOJIBHUKA

Tpaneuns

1lenTpanbHBIe ¥ BIUCAHHEIC YTJIEL

Omucapnasg ¥ BIHCAHHASA OKPY>XHOCTH
GeTEPEXYTONLEHEKE

BRI b= = o 2 (3 B

Koutponsuag pabota Ne 2

TTorobue TpeyroILHHKOB
(16 w)

TeopeMa @aneca. Teopema o
IPONOPIAOHANBHBIX OTPE3KaX

Tlono6HEIE TPEYTOIBHIKH

ITepBBId mpu3Hak TOAOOHS TPEYTONBHUKOB

BTopoil i TpeTHd IpH3HAKA TOoH00u
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TPEYTOJIEHUKOB

KouTtponeHas pafora Ne 3

Peimenne npaMoyrobHBIX
TpeyTONEHUKOB (14 =)

Merprueckue COOTHOIICHAS B
TIPAMOYTOIBHOM TPEYTOJABHUKE

Teopema Iudaropa

Konrponsraas paforta Ne 4

TpuronoMeTpudecKue GyHKOUH OCTPOTO
yra NIpgMOYroIbHOTO TPEYTOIEHUKA

k= | LN

Pemenue IpsIMOYTOJIBHBIX TPEYIONBHUKOB

Kourponsnas pabota Ne 5

MHOroyTONEHUKHA.
{Inomans
MmHoroyroJbRuKa (10 1)

MHOTOYTrONEEHKH

[Tonsrye mIoIan MHOTOYTOIbHAKA.
[Tnomans OpsaMOyrOJIbHUKA

P e T

[Imomans napaaenorpaMma

ITnomans TPeyrolbHUKE

ILromanes Tpanennu

Kontponsaadg pabora Ne 6

IlosTOpenue u
CHCTEeMATH3AIHS
yueGHOTO MaTeprana (64)

[IoBTopeHHE H CHCTEMATH3ALHUA yIeOHOro
MaTepHala 3a Kype FeoMeTpHH § Kjacca
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WTororas KOETpoNbHaA paboTa

9 gaxace

Pemenue TpeyroNIEHUKOB
(16 9)

Tpuronomerpudcckue GyHKIHM YIIIa OT 0°
mo 180°

TeopeMa KOCHHYCOR

Teopema CHHYCOB

PemieHne TpeyrOIBHHKOR

@OopMYITHI 1% HAXOKACHAA IA0IIAAA
TPEYTOIBHHKA

Ea) ROV RUNE UL

KonTtponpuas pabora Nel

oy

[IpapuneHbIe
MHOTOYTOIBHHEKA (89)

TIpaBMILHEIE MHOTOYIOJBHHKYE U UX
CBOHCTBA

=Y

Jlnmuna okpyxHocty. Ilnomans kpyra

tad

KouTponsHag patora Ne2

JexapTORBI KOOPIHHATEL
(11 g)

Paccrosnne MeXay EBYMSA TOUKaMH C
3a0aHHEIMHE KOOpAHHATAMH. KOOpI[PIHaTBI
CCpeIHbn OTPE3IKa

g | —

VpasHeHue QUTYPHL. Y PABHEHHE
OKPYXHOCTH

Lad

YpagueHUE NPAMOA

Yrnosol ko3gHpUIINEHT HPIMOH

Koutponsaag paborta Ne3

Bekrops! (12 1)

Honstue BexTopa

KoopanuaTEl BEKTOpa

CnoxeHnue H BEITHTAHKE BEKTOPOB

YMHOKCHHE BCKTOPRA HA 9HCIIO

CranapHOe IPON3BEACHHE BEKTOPOR

KourponsHas paboTa Ned

TeoMeTpryecKue
npeoGpazopanui (13 1)

JlerxeHne (TIEpeMEINEHNA) QHUTYPEL
IlapannenpHEIH IepeHOC
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Ocepas cUMMeETPHS
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IlenTpaibaas cEMMeETpH. [ToBOPOT

J
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I"'omoterns. Honobue duryp

KonrporsHasa padora Ned

[y

IToBTOpEeHuE H
CHCTEMATH3A1IA
yaeOHoro Mareprana (8 1)

[lorropeHue U cAcTeMaTA3alnd yueGHOro
MaTepHaa 3a Kypc reOMETpHHE 9 Kitace

Wtorosas KORTpo/IEHAS paboTa
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4, KoATpoabpHO — A3MEPHTEIEHLIA MaTepHa Hpunoocenue 1

KonTpouasnan pa6ora Ne 1 «llapanaenorpaMm 1 €ro BHABD)
Bapuanr 1
Onna B3 CTOPOH mapaieilorpavMa Ha 6 ¢y Gosslie ApyTolf, a €ro nepuMeTp paseH 48
cM. Haligute ¢TOpoHbI apalaenorpaMma,
B npamoyronsarke ABCD nuaronamn nmepecexaiored B Touke O, AB = 9 om, AC =16
cM. Hajinmre nepumerp tpeyronsanka COD.
Onue 3 vrios pomba pasen 72°. HalymTe yuml, koTopsle obpasyer crtopoda pomba ¢
€ro A#aroHallsiMH.
Ha gmaromama BD napammesorpamva ABCD ormerunn Touxku E n F tak, aro £BCE =
£DAF (touxa E mesxur mexmy touxamu B u F). Joxaxure, aro CE = AF.
B napamiencrpamme ABCD Guccextpuca yraa A nepecekaet ctopody BC B touke E.
Orpezox BE Gonpine orpeska EC B 3 paza. Halinwre nepuMeTp napamienorpaMma, CCin
BC=12cmM. '
Tlpamas npoxosuT gepe3 cepepuny amarorams AC mapawmenorpamva ABCD n
epecexaer croporsl BC w AD B tomxax M u K cootsercrsenno. loxaxare, 4T0
geTRIpEXyYToabHuK AMCK — mapanimenorpamm.
Koatpoasuas pabora Ne 1 «IlapanienorpaMm H ero BHAbDY

BapuasTt 2
OnHa U3 CTOPOH HapasesorpaMya B S pas S0TbINe APYTOii, & ero DepaAMETp paBseH 36 M.
Haitfiure CcTOPOHE! napallleflorpamMa,
B aopmvoyromeaike ABCD auaromany nepecekatores B Touxe O, AD = 14 e, BD = 18
oM. Halimure nepaMetp Tpeyronsruka BOC.
Cropona pomba o6pazyeT ¢ 0HO#H u3 ero mmaronanel yron 68°. Hafinure yrue: pomoa.
Ha puaronamu AC napamrenorpamya ABCD otmerunn Touks P u K Tak, aro AP = CK
(Touxa P nexut Mexay Toukamy A u K). Joxaxare, aro LADP = £(CBK.
B mapannesorpamme ABCD 6uccextpuca yria D mepecexaer cTopony AB s touxe P.
Otpesok AP mensme orpeska BP 8 6 pas. Halinwre nepaMeTp napanaeiorpamMa, eciu
AB =14 cm.
TIpsavas, mepecekatoniad auarorats BD mapamtenorpavma ABCD B Touke E, mepecekaer
ero cropous AB u CD B Touxax M u K c00TBETCTBEHAD, MPUEM ME = KE, JoxaxwTe,
yTo ueThIpéxyronbauK BKDM — napamienorpamm.

KonTpoapRas padora Ne2 «Cpennas muans Tpeyroapauka. Tpanenus. BaucanHbie
H ONMCAHHbLIE FeThIPEXYTOJMEHHKH

Bapuant 1
Haliure nepmMerp TpeyroibEAKa, CCilM er0 CPEIRUE AUHAH PaBHE1 6 oM, 9 eM 7 10 oM.
OcHOBAHKA TPAllClBW OTHOCATCH Kak 3 : 5, a cpeamsas nuuus pasda 32 oM. Ha¥pure
OCHOBAHHS TPAIICIFH,
BOKOBBIE CTOPOHBI TpanenyH paBERl 7 ¢M M 12 cm. UeMy paBeH NCPHMETD TpansuMd,
ECJIN B HeE MOXHO BOUCATH OKPYKHOCTE?
OcroBarus pasHOoBOKON Tparmeusy paBHEI 3 ¢M ¥ 7 CM, @ JMaroHakb ACTHT TYIOH yron
TparelwH nonoaM. HaliauTe nepumMeTp TpaneriHi.
Haitnpre yrom wernipéxyronsanka ABCD, BICaRHOTO B OKPYXKHOCTH, eonn ZADB =
43°, LACD =37°, LCAD =22°,
BrIcoTa paBHOBOKOM Tpanelyy paBra 9 oM, a ef ABaroHatd NepIeHARKyIpHESL. Halimure
MepUMETP TPareluy, eciy e DoxoBas CTopoRa pasHa 12 oM.

KonTpoasRas patora Ne2 «Cpenuas inans Tpeyroapauka, Tpaneuns. Bnucannasie
H ONHCAHHLI¢ AeTRIPEXYTroJbLHHKH)

Bapuanr 2
Cropous! TpeyronbarKa paBAs 10 om, 12 cm 1 14 cMm. Halimirre nepuMerp TPeyronbatia,
REPIIFHE! KOTOPOTO — CEPEAHHE] CTOPOH AGHHOTO TPEYTONLHUKE.
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OcHOBaHAS TpaNelHd OTHOCATCS KaK 4 | 7, a Cpefmstd JnHHA pasHa 44 om. Haligute
OCHOBAHUA TPAIICHyH,
OcHoBauus Tpaueluy pasHsl 6 cM U 12 oM, HeMy pasen riepuMeTp Tpalclyy, SOy B HEE
MOKHOQ BUKCATE OKPYKHOCTR?
Ocnosanus papEoboKol Tpamenyn pasasl 8 cM B 10 Cu, a Anarosalls JeTUT OCTPEIA yrom
Tpanenuu ronoeaan. Haligxure MepUMETD TPANCIHH,
Hatimure yras: geTepéxyronsuyka ABCD, BnxcanHOro B OKPYXHOCTB, cond £LUBD =
48°, £ACD =34°, LBDC = 64°,
Bricota pasHOOOKCH Tpaneuum paska 10 oM, a e AuaroHamM TEPTEHAMKYIAPHBL
Hattnmte GOKOBYO CTOPOHY TpalellwH, eciu e& IEPAMETD pased 48 oM.
Kontpoasuan pabora Ne3 «Teopema ®aneca. Ilogodue TpeyroJbHUKOBY
Bapnanr 1
Ha pucynxe 124 AB || CD, MA = 12 cm, AC = 4 cm, BD = 6 oM. Halinure otpesox MB.
Tpeyromeauxn ABC u AB(C, monobuer, npuiéM ctoporam AB u BC coorseTcTByroT
croponsl A;By i B;C;. HallquTe HEU3BECTHRIE CTOPOHEL ITUX TPEYTOIBHUKOB, SCITH AB =
8cv, BC=10cm, AiB; =4 oM, A|Cy =6 oM.
Otpesok AK — Guccexrprca Tpeyronsanka ABC, AB =12 cm, BK = 8 cm, CK =18 ¢m.
Hatinare cropony AC.
Ha cropone BC tpeyrompuuka ABC orvetnmi Touky M tak, uto BM : MC =12 : 9. Hepces
TouKy M TpOBeNH INpAMyIOo, KOTOpas Iapaliensda cropoHe AC IpeyroibHWKA o
nepecexaer cropory AB s Touke K. Haltnure cropony AC, ecma MK = 18 cm.
B tpanenun ABCD ¢ ocuoparmavu AD r BC auaronann mepecexaiotes B Touke O, BC
AD =3 :5, BD =24 cuM. Haitnure otpesxu BO 1 OD.
Yepes Touxky M, HaXOASIIyfOCHd Ha PacCTOAKHMA 15 CM OT NEHTPa OKPYKHOCTH PATHyCOM
17 cM, mpoBeleHa XOpAa, KOTopas JAEIUTCA TOuKOH M Ha OTpe3kd, JUIMHEL KOTOPBIX
oTHocaTes Kak | : 4. Haiinute gmunHy 3708 XOpAsL
KonTpoabuas paGora Ne3 «Teopema ®aneca, llogodue TpeyrolbHHKOB»
Bapuant 2
Ha prcyuke 125 MN || KP, NP =20 cm, PO = 8 oM, MK = 15 cm. Haiizute orpezox KO.
Tpeyroapuukn ABC u A{B;C; nogoGHsl, npwaém croporamM AB u BC cooTBeTcTBYIOT
croponsl A1B; 7 B;C). Haitopre HerzBecTHEE CTOPOHBI 3THX TPEYTONBHAKOB, ecau BC =
5cm, AB=06c¢ym, BiCy =15 cm, A1Cy =21 om.
Otpesok CD — Guccextpuca Tpeyromsauka ABC, AC ~= 12 em, BC = 18 em, AD = 10
cy. Hattaure orpesox BD.
Ha cropone AB tpeyromsuuxa ABC orMernmu Touky E Tax, uto AE : BE =3 ; 4. Hepes
Touky E nposeau mpaAMyro, KOTOpas mapalieibha cropoHe AC Tpeyroll-HAKA M
nepecexaeT cropory BC 8 Toaxe F. Hafinmre orpesox EF, ecmm AC =28 oM.
B tpanewuy ABCD ¢ ocropanusmu AD n BC auaronam nepecexarotes B Touke O, BO
OD = 2:3, AC = 25 ¢m. Hadtaure otpeskn AQO u OC.
Uepes TouKy P, Aewalmyio BHYTPH OKPYRHOCTH, UPOBEIEHA XOPAR, KOTOpas ACHUTCHA
Touko# P Ha OTpe3xHM, JUTMHBI KOTOPBIX paBuil 4 cM u 5 cM. Halimure paccTOARMC OT
Touk® P 0 HEATPa OKPYIKHOCTH, eCild e PafuyC PaBeH 6 CM.
Kourpoasnaan paGora Ned « MeTpHHecKHe COOTHOMEHHS B NPAMOYT0JIbHOM
Tpeyroasunke. Tepema Ilngaropa»
BapuanT 1
BricoTa NIpAMOYIOALHOTO TPEYrOiIbHAKA, HPOBCAERHAS K THIIOTSHY3E, ICITHT ed Ha
orpesky ganeoi 9 cM k 16 oM. Halimure MEHBIIRE KaTeT TPEYroabHUKA.
B npsMOyTOIHOM TPEYTONbHEKS IMIOTEHY3a paBHa 13 oM, a oqun 13 KateToB — 12 oM.
HailiapTe repaMeETp TPEYTONEHHKE.
Huaromam pomba pasuer 12 oM 1 16 oM. Hafinure cropory pombda.
Bricota BM pasroSenpennoro Tpeyronshnka ABC {AB = AC) nenut cropody AC Ha
otpe3ka AM = 15 em 1 CM — 2 oM. HaiiyuTe ocroranue Tpeyromsauka ABC.
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Vi3 TOYKH X TIpAMO#t IPOREACHE! B¢ HAKIOHHEIE, NPOCKIIEE KOTOPEIX HA IPAMYIO PaBHEI
9 cm u 16 cv. Halfyrre paccTogEmE OT TOYKY KO APAMO¥, €CHH OfHa K3 HAKNOHHEIX Ha 3
cm BoubIe APYTOH.
OXpyXHOCTE, BIMCAHHAS B NPIMOYTONBHYIO TDAIEHMIO, NEIMT TOUYKOH KacaHus
fonpniyro GOKOBYIO CTOPOHY Ha OTpe3kh JUlwHOH 4 cm u 25 cM. Halimare BRICOTY
TpAIenHH.
KonTpoasnas paGora Ned «MeTpHueckne COOTHOIIEHWH B IPAMOYTOJIBHOM
TpeyroasHuke. Tepema IIndarepar»
BapuanTt 2
KareT npAMOyrosHOTO TpeyroiabHAKA pasex 30 ¢M, a ero IMPOeKIus Ha TUIIOTSHY3Y —
18 ¢m. HaitnpTe TUIIOTEHY3Y TPeyIOIbRIKA.
B mpaMOyrofbHOM TpeyroisHAKe KateTht pasusl 8 ¢M w 15 cm. Halinure nepuMeTp
TPEYLOILEUKA.
Cropona pomfa pasHa 10 oM, a oama u3 auarodHamelt — 16 oM. Haligure sropy:o
AAATOHATS poMda.
Bricota AK octpoyronproro pasaobeapennoro tpeyromsavka ABC (AB = BC) pasna 12
cMm, a KB = 9 ¢m. Haiiaure ocHOBanue Tpeyroasamxa ABC,
W3 Touky K HpaAMoil MpoBEAeHbl ABe HAKIOHHEIE, IAFHEI KOTOPLIX paBHEL 13 em 1 15 oM.
Haiinpre paccroseie OT TOUKHA A0 NPAMOH, €CI7 PA3HOCTD NPOSKIWA HAKIOHHBIX HA 3TY
IPSIMYI0 PaBHa 4 oM.
OKpYyXHOCTH, BIECAHHAA B PaBHOCOKYIO TPANELHI0, JEIAT Touxof KacaHus BOXOBYIO
CTOPOHY Ha oTpesky MmHo# 2 cM u 32 oM. Haliimre BRICOTY Tpameum.
Kourpoxnnas pagora Ne5 «Tparonomerpaveckae GyHKIHH 0CTPOre yria
NpSMOYT'0JIBHOTO TPEYToabNAKA. Pemenue OpAMOYTroTbHLIX TPEYTOJBHAKOBY
' Bapuanr 1
B rpeyromanke ABC ussectso, uro £C = 90°, AB = 25 ¢cm, BC = 20 cm, Hadinwre: 1)
cos B; 2) tg A.
B npsmoyromsaom tpeyroashuke ABC (£C = 90°) ussectno, 9ro AB = {5 oM, sin A =
0,6. Haltznre xaret BC.
Haiigure 3padcHEUe BRIPAKCHIA sin® 16° + cos? 16° —sin® 60°.
OcHoBanfe paBHOOEIPESHAOTC TPEYTONBHMKA paBrO 12 ¢, a BBICOTR, HpoBeifHHas K
ocHOBagMIO, — 8§ oM. Haligure cuHyc, KOCHHYC, TaHTeHC M KOTAHTSHC yraa Opd
QCHOBaNWH TPEyrobHWKA.
Beicota BD Tpeyronsruka ABC zenur ctopory AC nHa otpesxu AD m CD, BC = 6 oM,
£A =307, £CBD = 45°. Ha#inure orpesok AD.
JTuaromans papHOOOKOY Tpamenyd NeplUeHIuKyIIpRa OOKOBOH cTOpome H ofpasyer C
OCHOBAHWEM Tpanelmn yron . HaliinTe BLICOTY TPamemnnH, eCid PajAye OKPYIKHOCTH,
OIHCaHHOH OKOJIO Tpamenud, paseH R,
Kontpoabnas paGora NeS «Tpuronomerpadeckue HyHKUAA OCTPOre yria
MPAMOYToJLHOT0 TPEYroJbHAKA. Pemenne NpAMoOYroJsHEIX TPEYT0ALHIKOB»
Bapuanr 2
Bapuant B Tpeyronsuuke ABC mspectHo, uto £C = 90°, AC = 8 oM, BC = 6 oM.
Haitnure: 1) ctg B; 2) sin A.
B mpsmoyromsaoM Tpeyroasrike ABC (£C = 90°) uzsectno, uro AC = 12 oM, 18 A =
0.8. Hatipure Katet BC,
HaiiapTe 3naucHIC BMPAKeHASL cos? 30° + sin® 52° + cos” 52°,
OcroBanwe pasHoBeIpersoro TpeyronsHuka papso 10 cM, a Gokosas cropora — 13 cM.
Hafinpre CHHYC, KOCHHYC, TAHICHC ¥ KOTAHTGHC yIma Mexy OOKoBOH CTOPOHOM
TPCYTOIBAMKE U BEICOTOH, IPOBENEHHON K er0 OCHOBAHRIO,
Rercora BD Tpeyronsuuxa ABC neaut ctopory AC na orpesxu AD u CD, AB = 12 om,
LA = 60°, £CBD = 30°. Haitnure orpesok CD.

£



6.

—_

[a—

5]

—

—

HAuaronans paBHOOOKOH TPaneluuy MepIeHINKY/LIpHAa GOKOBOH CTOpOHE, a8 YTOI MEKAY
Gokopolf cTOpoHOH ¥ OONLIIMM OCHOBAHHEM Tpameluu paseH o. Haliimre pagumyc
OKPY)KHOCTH, ONIHCAHHOU OKOIIO TPAIeIWH, CCIR e8 BRICOTA paBHa h.
KonTpoaeuas patora Ne6 «Muoroyroasauxn. Iltomaas MHOTOYToabHHKOB»
BapnmanT 1
Yemy paBHA CYMMa YITIOB BEITYKIOTO HGTBI?H’&R'H&TH}ITOIIBHHK&?
Tnomans mapainenorpamma passa 84 ¢, a ozHa 43 ero ¢TOpoH — 12 oM. Haifure
BHICOTY NAPANIC/IOrpaMMa, IIPOBeIEHHYIO K 9TOH CTOPUHE,
boxosag cropoHa paBEOOEAPEHHOTO TPEYTONBHHKA paBAa 15 cM, 4 BeICOTA, MPOBEAéHHAL
K OCHOBaHuIO, — 9 cM. Haltaure ninoima s TpeyTronbsHUKa.
Hattnmre maomans pomba, CTOPORa KOTOPOTO PaBHa 26 CM, & OJ(HA K3 auaronanci ma 28
cM GomsIne Tpyroi.
BokoBast cTopowa pasHoGokoil Tpaneiwy papHa 10V2 oM i ofpasyeT ¢ 0CHOBAHAEM YTOI
45°, HalimuTe nnomans TPAenuy, eCTd B Hed MOIKHO BIMCATE OKPYKHOCTE.
buccexTprca TPSMOro yria OPsIMOYIOABHOIO TPEYTONMBHAKE DEMAT [UNOTECHY3Y HA
OTpe3Ky yMHOH 15 oM u 20 ca. HafiauTe nrmommals TpeyroxbHUKAE,
KonTponnuas pabora Ne6 «MuoroyroasHuky. [lnomaas MAEOrOyroJkHIKOB
BapmanT 2
Yemy paBHa CYMMA YIJIOB BRITYKIOTO BOCEMHA(H{ATHYIOILHAKE?
TInomans mapanienorpaMMa paBHa 98 ¢M°, a omHa u3 ero BEIcOT — 14 oM. Halimure
CTOPOHY NapaIeoTpasMMa, X KOTOPO# TpOBE/IeHa 3Ta BRICOTA.
OcuoBarue pasgobeIpeHHOr0 TPEYTONEHUKE paBHo 16 eM, a GoxoBas cTopora — 17 oM.
Haidinwre naoimaaes TpeyroALHAKA.
Haitnure mmnomans poMba, cTopoxa kOTOpore papna 50 cM, a pasHocTE guaronarei — 20
CM.
bokoBasi cropona paszofoxolt Tpamemyu odpasyer ¢ ocHOBanmem yron 60°, a BeicOTR
Tpanenuz passa 6Y3 cv. Hajimwre mwiomams TPANSLHH, ClM B HES MOMXHO BIHCATE
OKPYXKHOCTD.
bHecceRTIpECa OCTPOro YIla MPSIMOYTLOALHOIQ TPEYrOoNMsHWKA JEHMT KaTeT Ha OTPE3KH
anuaoH 6 cM 1 10 oM. Halinure momans 1peyronpHuKa.
KonaTpoasnasn pabora N7 «Obo0menne 0 cacTeMaTH3AIMS 3SHAHME yuaumxcs 3a
Kypc 8 kiacca»
BapuanTt 1
Halimure yrios: napaiienorpaMma, eciu oJuH U3 Hux Ha 26° Gombie qpyroro.
lIpogomxerus GoxoBeIx cTopoH AB u CD Ttpamenupr ABCD nepecexaiotes B Touke M.
Menrsmee ocHoBauwe BC papvo 5 cm, BM = 6 cM, AB = 12 oM. Halfpure Gonomree
OCHOBAHYUE TPALEIUH.
Bricota AM Ttpeyvrompauka AB C gemut ero cropony BC ma orpesku BM u MC,
Hagiasrre ctopory AC, ecna AB = 10V2 e, MC =24 oM, AB = 45°,
OcHopadud paBEOOOKOH Tparenuy paBHB! 12 oM 7 20 oM, a JAHArOHIHF HBILCTCA
duccextpucoll €€ Tymore yria. HalfxHTe [I0MHIa b Tparenuy.
{leprneHnRKYI4p, ONVOICHHBIH B3 TOYKU OKPY)KHOCTZ Ha e€ MuaMeTp, NeNdT ero Ha jBa
OTpE3Ka, OAWH M3 KOTOpHIX Ha 27 cM Oomnplme gpyroro. Halimute pagayc OKpYKHAOCTH,
ecid JANHa NaHIGT0 NepIeHAnKYIHpa pagaa 18 cu.
KonTpoasnas pabora Ne7 «O6001enne ¥ cHcTeMAaTH3IANNS 3HANAH y9amMxcs 3a
Kypc 8 kiacca»
Bapuant 2
HattnuTe yroe! naparenorpaMma, ecitd 0/I0H M3 HUX Ha 32° meHslie IpyToro.

Ilpoaomxenus dokoreix ctopor AB u CD rpanenuu ABCD nepecekalorea B touxe E.

boasmiee ocuonande AD pasuao 12 cMm, DE = 16 cm, CD = 10 cm. HaiizuTte mennmice
OCHOBaRHE Tpanelu.
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Beicota DE tpeyroasanuxa CDF gemuT ero cropoxdy CF va orpesku CE u EF. Halinure
cropory CD, ecmr EF = 8 oM, DF = 17 em, 20 = 60°.

OcuoBapus paRHOOOKOH Tpamenxm pasasl 12 cv B 18 oM, a JHaroHans SBILICTCS
drccekTprCo eé octporo yria. HaliauTe mnomans Tpanennd.

[lepreHAMKYASpP, OMYIMSHHEIN U3 TOUKH OKPYXKHOCTH HA e JuaMerp, HeIuT ero Ha JBa
OTpe3Ka, PA3HOCTL KOTOPBIX paBHa 21 oM. Halfaute pamiyc oKpyXHOCTH, eCIlM ATHHA
JAHHOIO NMepreHTuKyIapa pasHa 10 cM.

IIpunoocerue 1
KonrponbHas pabora Ne 1 «llapanienorpaMm 1 ero BHABD)
Bapuanr 1
Opva u3 ¢TOpPOH mapaniegorpaMMa Ha 6 oM Sombme npyrof, a ero mepuMerp pasen 48
¢M. Halinmre cTopoHEl HapajmIenorpaMMa.
B npsmoyroneruke ABCD auaronanu nepecexaioresa B Touke O, AB =9 em, AC =16
cM. Halipure mepuMerp Tpeyromsirka COD.
OmuH u3 yrnoR pomba paseH 72°. Haliawte yrabl, KoTophble 00pasyeT cTopoHa pomba ¢
€r¢ MaroHaniMH.
Ha anarcramu BD napamnenrorpamsia ABCD ormerioy touky E o F tak, yro ZBCE =
£DAF (rouxa E mexnt MexTy ToukaMmu B u F). Joxaxure, uro CE = AF.
B napamnenorpamye ABCD duccexTprea yrna A nepecexaer ctopory BC B touxe E.
Otpesox BE Gosabine otpeska EC 8 3 paza. Haltante nepuMeTp napamnienorpaMma, eCiu
BC=12cm.
Ilpsvan mpoxozutr wuepes cepemmBy mmaroHamm AC napamnesorpamva ABCD n
nepecexaer croporri BC w AD B Touxax M u K coortetcreeHHo. JokamuTe, 49TO
geThpéxyroasEuk AMCK — napannenorpamu,
KourpoasnHas padora Ne 1 «IlapanerorpaMm B €ro BHALDY
Bapuant 2
OJHa B3 CTOPOH TapaUIeaorpavMsa B 5 pas Gonsie Apyrol, a ero gepuMeTp paseH 36 cM.
Haiigure CTOPOHEI NApaAIesorpaviMa.
B npamoyromsuuke ABCD auaroHami nepecexaioTed B Touke O, AD = 14 cm, BD = 18
cM. Hadiare nepumMetp Tpeyronsruka BOC.
Cropora pomBa obpasyeT ¢ oo u3 ero avaroranei yron 68°. Halimate yrisr pom0a.

. Ha muaronarmm AC mapammenorpamma ABCD otmerunaz togxd P u K 1ak, gto AP = CK

(touka P syewur Mexay Touxamu A 1 K}, Jlokakure, uto LADP = 2CBK.
B mapamerorpamme ABCD BuccekipHca yria D nepecexaer ctopoHy AB B Touxe P.
Otpesox AP mensine orpeska BP B 6 pa3. HafiauTe mepumerp napaienorpamma, ¢
AB =14 cm.
TIpsiMag, nepecekamomas auarosank BD napammienorpamya ABCI B Touke E, nepecexaet
ero ctoponsi AB 1 CD 8 toukax M r K cooteercraendo, npruéym ME = KE. Jloxaxure,
970 TeTEIpSxyromanK BKDM — rapamienorpamM.
Kourponnuas pabora Ne2 «Cpeanast xuuad Tpeyroiabauka. Tpaneuns. BuxucanHbie
H ODACAHHLIE YeTLIPEXYT OJbHAKH
Bapuaanr 1
Haifnpre nepuMerp TPEYrONbHAKE, CCTH €r0 CPpeaHMe MUHAW PaBHEL 6 oM, 9 cv i 10 cm,
OcHoBanWg Tpalelimy OTHOCATC Kax 3 : 5, a cpenpag nmHuA pasHa 32 cM. Hawmmre
OCHOBAHWA TPALCIIUH,
BokOREIE CTOPCHEI Tpanendy paBEs! 7 cM B 12 cm. Hemy pasen mepuMeTp Tparenuy,
©CIIH B HES MOXKHO BIMCATH OKPY'KHOCTR?
Ocropanrug paBHOOOKO# Tpaneuun PaBEBI 3 ¢M M 7 CM, a4 AMaroHa(b JeTUT TYROH yron
Tpancumy nomnonaM. Haliaure nepuMerp Tpaneiiu.
Haiiymre yrouer gersipéxyronpauka ABCD, BOHcauHOTo B OKPYMCHOCTB, ecimu £LADB =
43°, £ACD = 37°, £CAD = 22°,

9
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Bricota pasHoGOKoH Tpanenuy pasHa 9 oM, a e& nuaroHann mepresuKkyaspesl. Hatiaare
OEPHMETD TPanellny, ecii e CoKoBas CTOpOHA pasHa 12 oM,

KonTpoasaas pabora Ne2 «Cpennan nuans TpeyroabHaka, Tpanenus. Bincannbre

U ONUcAHHBIC Y€ThIPEXYTrOJbLHAKHY
Bapuant 2
Cropons! Tpeyromsrnxa pasnbl 10 cv, 12 em u 14 oy, Haliimre nepuMerp TpeyronBHIKa,
BEPIMUHE! KOTOPOT0 — CEPEANHEI CTOPOR AHHOTO TPEYTONBEUKA.
OcHopanys Tpamenun OTHOCATCA Kak 4 @ 7, a cpequsd nmums pasHa 44 oM. Hadimwmre
OCHORAHMS TPAISHHH,
OcHoBanus Tpaneuny pasrsl 6 cM U 12 eM. Uemy pareH TepyMeTp Tparelys, eCll B Hed
MOMKHO BIHCATH OKPYKHOCTE? ,
OcuoBanng pasEOOOKOM Tpanenuy paBusl 8 oM # 10 oM, a TMarowans ST OCTPRIH Yron
Tpanenuy mononam. Haligure nepaMeTrp Tpanmeiun,
Hafimmre yroel geTelpéxyronsEuxa ABCD, Bnucannoro B okpyKHOCTH, ecmu ZCBD =
48°, £ACD = 34°, «BDC = 64°.
Bricota pasroSokoi Tpanenuzm pagAa 10 oM, a e€ nuarcHanu nNEpUCHIUKYTSPHEL
Ha#inwre OOKOBYIO CTOPOHY TPAIICIIMH, €CITH €€ TepUMETp pasent 48 cm.
KonTtpoasHas paGora Ne3 «Teopema ®aneca. [logoGue TpeyrolbHHKOBY»
BapmanT 1
Ha pucynxe 124 AB || CD, MA =12 em, AC = 4 oM, BD = 6 cm. Halinure otpezox MB,
Tpeyroneauxn ABC n A;BC monobns, npuadm cropoaM AB u BC coOTRETCTBYROT
croponsl A;B; u B{C|. Halinure HewsBeCcTHRIE CTOPOHEL 3THX TPEYTOILHEKOB, eciin AB =
Sem, BC=10cm, A\Bi=4 oM, A;Ci =6 cm.
Otpesok AK — Guccektpuca 1peyronsauka ABC, AB =12 ¢cm, BK=8 oM, CK = 18 em.
Haitpnwre eropony AC.
Ha cropone BC tpeyroaphnka ABC otmeTnnu 1odky M Tak, yto BM : MC =2 : 9, Hepes
Touky M mpoBemw npAaMylo, KoTopas Iapamnensda cropoue AC TpeyromnHEKA K
nepecexaer cropony AB B Touxke K. Hafimrre cropory AC, eciim MK = 18 cm.
B tpameniun ABCD ¢ ocropanuaMu AD u BC jmaronanu nepecekarorest s Togxe O, BC
AD =3:5 BD =24 em. Haitaure orpezkn BO u OD,
Yepes Touxky M, HaXo[syocs Ha paccTosHuy 15 CM OT UEHTPa OKPYIKHOCTH PajidycoM
17 cM, mpoBefeHa XOpha, KOTOpas AeauTes TOUKOoH M HA OTPe3KH, UIHHBI KOTOPLIX
oTHOCATCS Kak 1 ; 4. Halinure aminy sToli xopast.
Kontpoanuasa pabora Ne3 «Teopema @aneca. Ilogo6ue TpeyroanHAKOBY
BapuanT 2
Ha prcynxe 125 MN || KP, NP = 20 car, PO = 8 cm, MK = 15 em. Halizure otpeszox KO,
Tpeyromesuke ABC u AiBiC, nogobuel, npruéMm croporaM AB u BC cooTBeTCTBYHOT
cropors! A1B; u B,C,. Halinare BReu3BecTHEIE CTOPOHEI 3THX TPEYTOABHHKOB, ecnu BC =
5 CM, AB =06 CM, B\/Cy =13 CM, A]C[ =21cmM,
Orpesox CD — buccektpuca tpeyronbruka ABC, AC = 12 e, BC =18 em, AD =10
cu. Hafiaure otpesox BD.
Ha cropone AB tpeyroneauka ABC otmernnm Touky E Tak, 9170 AE : BE =3 : 4, Uepea
Touxky E IpoBenm npsaMyro, KoTopas HapaulentHa cropode AC TpeyromasHUKa W
nepecekaeT ¢ropory BC B Touxe F. Haitoute orpesox EF, ecim AC = 28 cm.
B Tpanenuu ABCD ¢ ocnosanuavu AD u BC auwaromany nepecexaiorces B Touke O, BO :
OD =2:3, AC =25 cv. Hafiaure orpessn AO n OC. _
Yepez Touxy P, gewamyro BAEYIPE OKPYKHOCTH, MPOBEASHA Xopha, KOTOPAasl ACAUTCH
Toukod P Ha orpesxu, BAUHBEL XOTOpsIX paBHEl 4 oM u 5 oM. Halapre paccTosspe o1
TOUKH P 710 BeHTpa OKpPYKHOCTH, el e& pajuyc paBeH 6 cM.
KonTpoapHas padora Ned «MeTprdeckae cOOTHONMEHAS B MPAMOYI'0IbHOM
TpeyronsHuke. Tepema [Indaropa»
Bapuanr 1

Jo
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12.

Bolcota npaMoyronbHOTO TpPeYTOABHUKE, IPOBCACHHAL K THIOTEHY3e, JenuT o8 Ha
OTpe3KH AMHON 9 ¢M K 16 eM. Halyure Menbimui kxater TPeYTOILHHKA.

B npaMoyromsHoM Tpeyrombunke THIIOTEHY3a paBHa 13 ¢M, a 07IMH U3 KaTeTor — 12 oM.
Ha#tqure neprmerp TpeyromsHuka.

Huaronamn pomBa pasasr 12 ev u 16 cm. Haitqute CTOPOHY poMbda.

- Bercora BM pasnoGenpenroro Tpeyronsauxa ABC {AB = AC) pemur cropony AC ua

12.

I1.

12.

otpe3k AM =15 eMm # CM — 2 em, Haitaute ocnopanue Tpeyronpauka ABC.
M3 ToukH K IPSMOMH IIPOBENEHEL ABE HAKIORHbIE, TIPOSKIAX KOTOPLIX Ha IPAMYO PABHBL
9 ¢cm 1 16 cm. HatiamTe pacctosume ot ToUky 00 IOPSIMOiL, €CTIH OJTHA U3 HAKJIOHHEIX Ha 5
cum Dosplie Apyroi,
OKpyKHOCTB, BOWCAHHAY B NPSMOYTONBHYO TPRHELHK0, JICAHT TOUKOM KACAHMA
GonblTylo GOKOBYE) CTOPOHY WA OTPE3KH MTHHON 4 oM 7 25 o Hatinure BsicoTy
TpaleLvn.

Konrpouanras pabora Ned «Merpudeckue COOTHOMEHAS B OpPAMOYTOJLHOM

Tpeyroasauke. Tepema Iudaropa»
Bapuanr 2

Karer npamoyronbHoro Tpeyrombauka pasen 30 oM, a ero OPOCKITHS Ha FUTIOTCHYAY —
18 cu. Haliqure rumotedysy Tpeyroisumxa.
B npsaMoyronsHOM TpeyronsHHKE KaTersl paBuer 8 oM u 15 cm. Haitmre TIepUMETP
TPEYTCIEHAKA.
Cropona pomGa paea 10 cv, a omEa 43 ImaroHazeidh — 16 cu. Haitnute sropyio
AnaroHayb pomoa,
Bricota AK octpoyronsrore pasroSempentoro rpeyronsanka ABC (AB = BC) pasuaa 12
ey, a KB = 9 om, Haitante ocnosanne tpeyrosmsanka ABC.

. VI3 TOUKH K NIPAMON TPOBeNCHE! BE HAKIORHEIS, TTHHE] KOTOPBIX paBrEl 13 oM 1 15 oM.

Haltomre paccrosnume oT toake Ao NPAMOMH, eCliF PasSHOCTE IPOSKIMYE HAKIOHHBIX HA TY
OPAMYIO pasaa 4 oM.
OXpy)XHOCTE, BOMCAHHAZ B PABHOGOKYIO TPAHSHIIO, NEMUT TOUKOW KACAHMS BOKOBYIO
CTOPOHY ha OTPEe3KK IIHHod 2 cm n 32 om. Haliaute BBIcOTY Tpanera.

KoHTpoanRas pabora Ne5 «Tparonomerpuueckue ¢yHKIHEHA ocTpore yria

NpAMOYT0JIbHOr0 TPEYroNLHEKA. Pemenne npsaMoyrobHLIX TPeyroIbHAKOBY
Bapuanr 1

B tpeyroneuuke ABC m3secrno, uto 2 = 90°, AB =25 cm, BC =20 oM. Haifaure: 1)
cos B; 2) tg A.
B apsmoyronsuom Tpeyromsauke ABC (£C = 90%) n3secrro, uTo AB = 15 cuM, sin A =
0,6. Haiiqute karet BC.
Ha#iuTe 3HaveHye BRIpaKeHHs sin” 16° + cos’ 16° — sin® 60°,
OcroBanne parROGEAPEHHOIO TpPeyrombEMKA pasHo 12 oM, a BBICOTA, NPOBEIEHHAA K
ocHoBaHm®WO, — 8 oM. HaligmTe cuHyc, KOCMHYC, TAHICHC B KOTAHICHC yraa Tipu
OCHOBaHKY TPEYTO/ILHNUKA.
Bricota BD tpeyronsimka ABC gemut cropony AC na orpeskr AD u CD, BC = 6 cn,
£A =307, £CBD = 45°. Haligure otpesok AD.
Huarcuams parHOGOKON Tparendn NepIeH MKyIIpHa GOXoBOH ¢TOpoHe u 0fpasyeT ¢
OCHOBaRHCM Tpanenwy# yront «. HaiiuTe BRICOTY Tpanenum, eciu pamayc oKpYKHOCTH,
ONACAHHOM OKOJIO Tpanenuy, pasen R,

Kontpoarraa padora Ne5 «TpuronoMerpudeckue $yHKNHE ocTPOro yraa

IPAMOYTOALHOIO TPeyrobHuKa, PeieHne IpAMOyroIbHBIX TPEYTONLHHKOB
Bapnaut 2

Bapuant B tpeyromsuuxe ABC m3BecTHO, 410 £( = 90°, AC = 8 cm, BC = 6 cMm.
Halimmre: 1) ctg B; 2) sin A,
B opsMoyroneroM Tpeyromshike ABC (£C = 90°) H3BECTHO, 910 AC = [2 oM, tg A =
(.8, Halizure xateT BC.
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Haiinpte 3HAUCHUS BRIPAKECHUS cos? 30° + sin® 52° + cos? 52°.
Ocropanue pasHOBEIPEHHOTO TPEYroNbHIKa paBro 10 om, a foxoBas cToporHa — 13 oML
Halfure cHEYC, KOCHHYC, TAHIEHC M KOTAHTCHC YIVIA MEXAY foxopo# cTOpOHOH
TPEyrONbHYKA ¥ BLICOTOH, TPOBEAEHHOH K €0 OCHOBARMIO.
Bricora BD rpeyromsauka ABC aemmt cropony AC Ha OTPE3KH ADu CD, AB =12 ¢,
2A = 60°, 2CBD = 30°. Haiigute otpesox CD.
IlmaroBasns paBHOGOKOW Tpamenmy TepneHIMKy sipHa OOKOBOH CTOPOHE, a YTOI MEKRY
GokoBOH CcTOpoHOH W OOMBIIMM OCHOBAHMEM Tpalelu# DaseH d. Hafimute paguyc
OKPYKHOCTH, OTIMCAHHOH OKOTI0 TPATICIMK, 6CITH €€ BRICOTA PABHA h.
KonTpoasHas pabora Ne6 «MHOTOYrodbLHAKH. Inomags MHOTOYTOJAEHAKOBY
Bapuant 1
UemMy paBHa CyMMa YIJIOB BBITIYKIICTQ ‘{QTBI%JH&,Z{EaTHyFO}IBHHl{a?
[Tnonans rapannenorpaMma pasHa 84 ¢, a OJHAa H3 €70 CTOPOH — 12 cm. Haitpure
BBICOTY TIAPAINENOrpaMMa, HPOBEIERRYIO K 3TOH CTOPOHE.
BokoBas CTOPOHA PABHOGCAPEHHOro TPEYTONbRMKA PaBHa 15 CM, 2 BBICOT, nposeaEHnad
K acHOBaHH, — 9 oM. Hafinure nnomans TpEyToIbHAKA,
Haiimure nuromans pomba, CTOpoHa KOTOPOTO paBHa 26 CM, 8 0JHa A3 nwaronaielf 1Ha 28
cM Gonelie OPyro, _
Boxopas ¢ToPOHA PAaBHOOOKOM TpaneiMu paBHa 102 oM u ofpazyeT ¢ OCHOBAHUEM YIOJ
45°, HaltniyTe II0IHAn, TPAIeiUy, €CIU B He€ MOXKHO BITICATE OKPYAKHOCTE.
BucceKTpuca NIPIMOro yIila IPAMOYTOABHOTO TPEYTONBHMKA ICIUT THIOTCHY3Y Ha
otpeskn umaHoi 15 cv u 20 ey, HaliimTe Oomans TpeyroIpHIKA.
Kontpoabuas padora Neb6 «MHOroyronbLHHKH. I1omans MHOTOYTOJBHEKOBY
BapuanT 2
Yemy paBHa CyMMa yrTI0B BEUTYKIOrO BOCEMHAIIATUYTONBHUKE?
IInotae mapanienorpamMa paBHa 98 cm’, & omua M3 ero BeicoT — 14 cm. Haligwre
CTOPOHY NADAJLIEIOTPAMME, K KOTOPOH HPOBEAEHA 3T BRICOTA.
OcHoBanue paBROGEIPEHHOro TPeyrobHEKA PABHO 16 oM, a Hoxopast cTopora — 17 ¢M.
Halingre romaab TpEyroIbEUKL
Hatinwre wwiomans pomba, cTopoHa XKoToporo pasHa 30 ¢M, a pasHOCTh nuaronanel — 20
CM.
BoKoBag CTOPOHA pasHoGOoKoil Tpanenus 0OpasyeT ¢ OCHOBAHHEM YIOX 60°, a BrICOT2
TpaleHME pPaBHa 6V3 cm. Halimmre TNOMAAE Tparelyn, €ciM B He¢ MOXKHO BIIMCATE
OKPYKHOCTB.
BHUCCEKTPHSA OCTPOTC YIjia NPAMOYTOIBHOIG TPCYTONBHAKA JEMAT KaTeT Ha OTPeikH
utHHOM 6 oM v 10 oM, Haligure nuomans TpeyroibHUKA.
Kontpoasuan padora Ne7 «O0o6menue ¥ CACTEMATH3ANHS 3HAHKI yHalHXCSA 32
Kype 8 kaacca»
Bapnant 1
HaiiauTe yriasl TapaLielorpaMMa, eCIH OIUH U3 HEX Ha 26° GoaplIe APYTOTo.
[Iponomkenus GokossIx cropor AB n CD Tpanermun ABCD mepecekaores B Todke M.
Megbmee ocaosande BC pasro 5 oM, BM = 6 cm, AB = 12 cm. Haitnmre Oonslice
OCHOBAHUES TPAHCIIUN.
Bricota AM Tpeyromsruxa AB C gemat ero cropoiy BC Ha OTpeskn BM r MC.
Hattnure cropony AC, ecma AB = 10v2 M, MC = 24 oM, AB = 45°,
QOcHoBafAns pasHOBOKOM Tpamenmy papHbl 12 cM H 20 ¢M, a zHaroHailh ABISTCH
GrecekTpucoit €€ Tyroro yriaa. Halimute niomans TPAeHi.
TlepHeruiyasp, ONYMICHHASIH U3 TOYKA OKPYKHOCTH Ha €8 JMaMerp, ACIHUT £T0 Ha ABA
OTpeska, OJHH K3 KoTopeix Ra 27 oM GOILIme Apyroro. Haiingre pajuyc OKPYXHOCTH,
eCH JUIVEA JaHHOro HepleHIFKyIspa pagsa 18 o
Konrpoanuas paGora Ne7 «OGo0menne u CACTeMAaTH3ANNAA 3HaAHAI ydamuxcs 3a
Kype 8 Kaacca»
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BapnasT 2

6. Haitaure yOabl napaiviciorpaMMa, ¢Cin OJAH 13 HiX Ha 32° MEHBIIE HPYTOTO.

7. Tipogomxenus OOKOBBIX CTOPOH AB # CD rpanenun ABCD nepecekatoTed B TOUKS E.
Bombutee ocHosauue AD pasmo 12 cv, DE = 16 ¢, CD = 10 cv. Haligpre MCHBIIES
OCHOBaHUE TPAELHNA.

8. Buicora DE tpeyronsanka CDF jesur ero CTOPOHY CF ua orpesku CE u EF. Haltzure
cropory CD, ecm EF = 8 o, DF =17 eM, £C = 60°,

9, QcHOsaHKHs PABHOOOKOH Tpamenud paBHb! 12 ¢cv u 18 oM, a J#arcHaTs ABNACTCA
GuccexTprcoll e ocTporo yria. HalauTe Inemans Tpaleiiy.

10. [lepneHAUKYISp, OTYIEAHEH B3 TOUKH OKPYXHOCTH Ha e¢ quaMeTp, AefuT €ro Ha ABa
OTpesKa, Pa3sHOCTh KOTOPHIX pasHa 21 cM. HatiguTe pajdyc OKPYXKHOCTH, €Cld JUDAHA
HAHHOTO IepOeHavKyApa pasra 10 oM.

Konrpoasuas pabora Ne 1
Pemense TPpeYroJbHAKOB
BapuanTt 1
1. Jlee CTOpPOHE TPEYTONBENKA PABHEL & CM H 8 cM, a yrox Mexay HaMu — 60°.
Haiigute TpeTho CTOPOHY TPEYTONBHUKA U €0 IIOINANb.
2. B tpeyronsruke ABC H3BECTHO, 9TO AB =32 cMm, QC=45°, QA =120°
Hattqute cropory BC tpeyronsHuKa,
3. OupeAeNyTe, OCTPOYTOILHEIM, TPEMOYTOTBHEIM HIIH TYIOYTONBHEIM ABJIACTCA TpeyronbHHUK
co cropoHamu 7 ¢, 10 cm 1 13 oM.
4, Onna cTOpOHA TPEYroNbHIEKa Ha 8 ¢M bonbre OpyroH, a yroi Mexay HHMH
papen 120°. Halifure mepuMeTp TpeyrolbHUKa, SCIH €0 TPSTEA CTOPORA
paBHa 28 cM,
5. Haitmte pamiyc OKPYXHOCTH, OIACAHHOH 0KOJIO TPEYTONbEMKE CO croponamu 13 cm, 20 cm
u2l cM. _
6. JIBe CTOPOHEI TPEYTONBHUKA PABHEL 6 CM H 8 cM, a MeaWaHa, IIPOBCAEHHAA
K TpeThel cTopone, — 14 cM. Haiinure HEHIBECTHYIO CTOPOHY TpeyrojJbpEUKA.
BapuanT 2

1. JTse CTOPOHE TpeyrolbHYKA papHEL 10 cM | 12 cM, a yrox Mexay HAMA —
120°. Haltute TpeThIO CTOPORY TPEYTOABHHAKA H €TI0 IIOINa/lb.
2. B tpeyronpauke ABC u3BecTHO, UTO AC =52 cm, QB =45°, QC=30°
Haitnure cropony AB TpeyroiBHUKA.
3. OnpejienyTe, OCTPOYTONEHEIM, IPFMOYTONBHEIM I TYIOYTONEHEIM ASIAETCA TPEYrONBHUK
co cropoBamu 6 oM, 8 cm B 11 eum.
4, OnEa CTOpOHA TPEYTONBHUKA Ha 3 CM MEHBINE Opyro#, a yroi MeKIy HUMHA
pagen 60°, HaiizuTe mepaMeTp TPEYrONSHUKA, ECIIH €10 TPEThA CTOpOHa
paBHa 7 cM.
5. Haiigure paadyc OKPYKHOCTH, BIHCAHHON B TPEYTONBHUK CO CTOPOHAMH
4eMm, 13cMu 15 eMm.
6. CTOpOHEI TPEYroIbEEKA PABHEI 4 CM, 5 eMm 1 7 oM. HaiinuTe Meguady TpeyTrONbHHUKA,
NpOBEASHHYI K €T0 MeHbINeH CTOPOHE.

Kourpoabuaga pabora Ne 2
IIpaBAABLHBIE MHOTOYTOTBHHKH
Bapmant 1
1. HaliguTe yriabl OPaBHISHOTO COPOKAYTONBHAKA.
2. HaltamTe AIMHY OKPYXEOCTH, BIHCAHHON B [paBwWILHEI TPEYTOIBHHUK CO
cropoHOH 12 oM.
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3. B OKpYXHOCTb BIIUCAH KBAJIPAT ¢0 croporoi 8 cM. Halimure ¢TOpony IPaBHIILHOIO

IIECTHYTONBHAKE, ONUCAHHOIO OKOJIO 9TOH OKPYXHOCTH.

4. Paguyc OKpyXXHOCTH, OIIHCAHHOA OKOJIO NMPABHIBHOTO MEOTOYTOIEHHUKA,

paBeH 4 ¢M, a CTOPOH& MHOTOYTONbHHKE — 4 3 cM. Hatigure: 1) paguyc

OKPYKHOCTH, BUMCAHHON B MHOTOYTOJIBHUK; 2) KOJTHHECTBO CTOPOH MHOTOYTOIbHHAKA.

5. CropoHa TpeyronbHMKa paBHa § 3 cM, a MPUIEKAIIKe K HEl YIJIBI PaBHEL

40° 7 80°. HaitniTe JUIMEEBL AYT, Ha KOTOPEIE JENIST OMACAHHYIO OKPYXHEOCTE TPEYTOIbHHKA S1'0

BEPIIMHEL

6. Vi IPaBuIbEOTO TPEYTONBHHEKA CO CTOPOHOM 6 €M Cpesanu Tak, UTo MOy N

IpaBUNBHBIA IMECTHYTONBHUK. HalIaTe CTOPOHY 06pa3oBaBLIEroCs IMECTHYTONBHEKA.
BapuaHT 2

1. HaliauTe yIribl TpaBUIbHOTO COPOKAMATHYTOIBHUKA.

2. HaiouTe mIOIIAA KPYTa, BIHCAHHOTO B IPaBHIIBHEIL IIECTHYTONSHHK CO

cropoHo# 10 cM.

3. OKOJIO OKPYXHOCTH OHHCAH IPABUIbHEIH TPEYTOIBHUK CO CTOPOHOH

18 cM. HaitmuTe cTOpOHY KBaApaTa, BIUCAHHOIQ B 3Ty OKPYXKHOCTE.

4. Pagmyc OKpYKHOCTH, BIMCAHHOH B IPABUIEHBIA MHOTOYTOIBHUK, PABEH

5 ¢cM, 4 cTOpOHa MHoroyronsHuka — 10 oM. Ha#uTe: 1) paauyc OKpyKHOCTH, OTHCAHHOMR

OKOJIO MHOTOYTOJIEHAKA, 2) KOIHIECTBO CTOPOH MHOTOYTOMBHUKA.

5. CTopoHa TpeyroJbHEKa paBHa 8 2 ¢M, a IPAJIeKaHe K Heit yrus pasHs: 35° u 100°.

Haiinure AIWHEL AYT, HA KOTOPEIE ASIAT OITHCAHHYIO

OKPYXHOCTE TPEYI'OIbHIKE €TI0 BEPLTAHEL.

6. Vsl KBagpara co CTOPOHOH 8 ¢M cpe3alld Tak, 9To DOy HIIH MpaBUIEHEIA

BOCLMHYTONBHHK. Haliire CTOpoRy 06pa3oBaBUIET0CT BOCBMHYT OlTBHHKA,

KoutpoanHaa pabora Ne 3
JexapToBbl KOOPAUHATHI
BapnanT 1
1. Hasinpre amuay orpe3ka BC 1 KOOpAMHATE] €70 CEPEAHHEL, CCIR B (-2; 5)
u C (4; 1).
2. CocTaBbTE YPABHEHUE OKPYXHOCTH, IIEHTP KOTOPOR HAXOAUTCH B TOUKE
A (—1; 2) B KOTOpas IPOXOAHT depe3 TOUKy M (1; D).
3, HalignTe KOOPAMHATEL BEPIIAHEL B IIapajieiorpaMma ABCD, ecnu
A (3;-2), C(9; 8), D (—4; —95).
4, CocTaBbTe ypaBHCHHE IIPAMOH, npoxoaamei gepes Toaxu A (1; 1) u
B (-2; 13).
5. HailtauTe KOOpARHATH TOTKH, IpuHazIexamel ocH abcIuce | PaBEOYIANEHEOH OT TOYEK A
-1;HuB(52). )
6. CocTapbTe YpasHEHHME TIPSIMOH, KOTOpas napauic/bHa npAMoit y = —2X + 7
¥ IPOXOHAT Yepe3 LEHTp OKPYKHOCTH X2+ —-8x+4y+12=0.
Bapuant 2

1. Haitaure AmHy oTpeska AB 1 KOOpAHHATEI €T0 CCPEARHEL, CCIH A3 4
u B (5; —2).
2. CocTaBbTe YPABHEHHE OKPYXKHOCTH, IEHTP KOTOPO# HAXOJAUTCA B TOTIKE
M (1; —3) w KoTopas IPOXOAUT 1ePe3 TOHKY B (-2; 5).
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3. Haiigute KOOpAXHATH Bepimasl M mapamienorpamma MNKF, ecan

N (5; 5), K (8; —1), F (6; -2).

4. CocTaBbTe YpaBHEHHE IPAMOi, IPOXOAALIeH Tepes TOTKH A(Z;-1)u

C (-3; 15).

5. HaltnaTe K0OPAMHATH TOUKH, IPEHAUIEKAITEH OCH OPAMHAT U PABHOYAANEHHOH OT TOICK M
(—1;2)u N (5; 4).

6. COCTaBbTe ypaBHEHHE IPAMOl, KOTOpPAs IIapailIenbHa IPAMOR y = 7x—2

U TIPOXOUT HEPe3 ISHTP OKPYKHOCTH x24+y? —10x— 2y + 20 = 0.

Kourpoanuana pafora Ne 4
BexkTops!
BapuanT 1
1. Jaus: Touxu A (—3; 1), B (1; -2) = C (-1; 0). Haifzure:
1) xoopaunats BektopoB AB u AC ;
2) moxymu Bextopos AB u AC ;
3) xoopmurarsl sexkTopa MK= 2AB -3AC;
4) ckanapHOe Ipou3BesicHre BekTopoB AB 1 AC ;
5) xocuHYyC yria Mexay Bekropamu AB u AC .
2. Hageprute Tpeyronsauk ABC. llocTpoiite BeXTOD:
1) AB+ BC; 2) AC — AB; 3) CA +CB.
3. JlaHEBl BEKTOPEHI
m(4; 14) u n (=7 ; k). IIpu KakoM 3HA9CHUHA K BEKTOPEI M H 1 1) KOIUTHHEAPHE; 2)
[ePIeHTUKYIIPHEI?
4, Ha croponax BC u CD napamnenorpamma ABCD oTMedenBI COOTEETCTBEHHO TOTKH MuP
tak, uto BM : MC =2:5,CP : PD =3 : 1. Beipasute BeKTOp MP
gepes BeKTOpH AB=a B AD =b.
5. HaliauTe KOCHHYC YITIa MEXAy BeKTopamu a=4m—p m  b=m+2p,ccmumlp & m[=jp| = 1.
BapunanT 2
1. JMams: Touxs A (2; —1), C (3; 2) u D (=3; 1). HaiippaTe:
1) xoopaunatss BekTopoB AC u AD |
2) moxynu Bexropos AC u AD;
3)} koopaunatH sekTopa EF=3AC—2AD ;
4) cxanapuoe npoussefenne BekTopoB AC u AD;
3) xocHEyC yria Mexay sekropaMi AC u AD.
2. Hageprute Tpeyronsauk ABC. Iloctpoiite BexTop: 1) AC+CB; 2) BA-BC; 3) AC+ AB,
3, lamsl BexTopel a(3; ~4) 1 b(m; 9). [Ipn KaxoM 3HAIECHAHN M BEKTOPHI 4 U b: 1} KoUHEAPHEI,
2) nepUeHIUKYIIAPHEL?
4. Ha croponax AB u BC napamzenorpamma ABCD oTMEIEHE COOTBETCTBEHHO TOKH MuK
tak, uto AM : MB =3 : 4, BK : KC = 2 : 3. BeipazaTe BEKTOp MK
yepes BexTopsl DA=au DC=b.
5. HaiiaaTe KOCUHYC yIIla MeX /Ty BexTopamu  m= 5a+h nn=2a-b, ccma a 1b u |aj=|bl=1.

Kontpoasnas pabora Ne 5
I'eoMeTpudecKkne npeodpazoBanHs
BapuanT 1
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1. Haitaute KOOPAMHATEL TOYEK, CHMMETPHIHEX Toukam M (—6; 8) u
K (0; —2) otHOCHTENBHO: 1) ocu abermee; 2) OCH OpAUHAT; 3) Hadana KOOPAMHAT.
2. Hageprure Tpeyronsunk ABC. TlocTpoiite 00pa3 Tpeyrompauka ABC:
1) npH TapaiensHOM IepPeHoce Ha BEKTOp AB

: 2) IIpH CEMMETPHE OTHOCHTENEHO TOUKA B; 3) mpy CHMMETPAR OTHOCHTCILHO upamoit AC.
3, Touka A X 1 (; ) — 4 asnaerca 06pa3oM TOUKA A (2; y) IIPU TOMOTETEH C
mentpoM H (1; —2) u xosdPuunentom k = —3. Hakmre x 4 y.
4. Ipamas, mapamiensHas ctopone AC TpeyToIBHEKA ABC, mepecexaet €ro
cTopony AB B Touke M, a cropory BC — B Touke K. Hatizute mromasns
tpameram AMKC, ecom BM = 4 cm, AM = 8 ¢M, a IIIOI@k TPEyrolbhika MBK pagHa 5 cM2.
5. W3 Touex A 1 B, HeKauix B 0HOH TONYIIIOCKOCTH OTHOCHTEIHHO IIPAMOI 8, ONyIIEeHE!
nepresnukynspe AA]l u BBl Ha 31y npsMyto. FI3BECTHO, 910 AAl=4cm, BBl =2 cM, ABI
1 = 3 em. Kakoe HapMeHEINEE 3HAUCHUE MOXKET IPUHHMMATE CYMMa AX + XB, rne X — TO4YKa,
IpHHAUIeKamas IpaMol a7

Bapnanr 2
1. HaiiguTe KOOpAUHATH TOYEK, CHMMETPHIHEIX TOUKAM C4;,-3)uD(8;0)
OTHOCHTENLHO: 1) och opauHar; 2) ocu abenucce; 3) Hadana KOOpAMHAT.
2. Haueprure Tpeyronsuuk DEF. IlocTpolite 06pas TpeyrolbHIKA DEF:
1) npu napaIniellbHOM TIEPEHOCE Ha BEKTOP DF : 2) IpH CHMMETPHH OTHOCHTEBHO TOIKH D; 3)
IpH CHMMETpPEHA OTHOCHTENSHO npsaMo# EF.
3. Touka M y 1 (; ) 3 aBmnsercs obpazom Tourn M (x; —5) Ipu TOMOTETHH C©
gerrpom H (2; 3) w xoadduumenTom k = 2. Haltyure x A y.
4. TIpamas, napamieabHas cTopode MF Tpeyronbanka MNF, nepecekaer
ero cropory MN B rouke D, a cropory NF — B Touxe K. Haiignre nnomans tpanenun MDKF,
ecr DK = 9 cm, MF = 27 e, a momaps Tpeyronshuka MNF pasza 72 cM2.
5. Vs Towex M ¥ K, JTeXammux B OIHOH TONYIIOCKOCTH OTHOCHTENEHO IIPIMOH b, OIyIICHBI
nepnerankyipst MM1 1 KK1 Ha 5Ty npaMyio. WzpectHo, aro MM1 = 5 eM, KK1 =3 oM, M
K1 1 =4 cm. Kakoe HauMeHBIICES
smagerwe Moxer npanaMars cyMmma MX + XK, riae X — Touka, IpUHaANeKAIAT mpsaMoit b?
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MYHUIUTIAJIBHOE BIOJDKETHOE OBIIEOBPA3OBATEJILHOE YUPEXXJIEHUE
«HOBO-JIEHMHCKA S OFIITEOPA30BATEJILHAS IIIKOJIA»

YTBepiKIeHa IPUKA30M JUPEKTOPA IIKOIIBI
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PABOYAS TIPOTPAMMA YYEBHOI'O ITPEIMETA

NH®OPMATUKA U UKT

s 7-9 xitaccoB
CPOK peajln3aliy IPOrpaMMBl: 3 roja

Paspaboryuku:
[MTarxanora Jlronmumna [lerposHa,

YYUTEIb HHPOPMATHKU

Hogo - Jleauno
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1. IosuchmTennHA" 3anMucKa

PaSouas mporpamma cocTaBnena ua ocHose TpeGOBAHMN K IIAHEPYEMBIM PE3YIBTATAM OCBOCHHA
OCTI0BHOH oOpasoBarensHo# mporpamyet MBOY «Hogo-Jlennuckas COIlly, peanusyromei MerepanbHbii
TOCYJapCTBEHHEIN 0OPAZ0RATENLHETH CTAHAAPT HA YPOBHE CPEHETO OOINero obpazoparns (PLOC Q0Q):

-Denepansaoro 3axona or 29.12.2012 No 273-03 «06 o0paszosanuu B Poccuiickoit Genepanuuy;

-npukasza Munobprayks ot 30.08.2013 Ne 1015 «O6 yrecpxacnnn [lopsaka opraavsauuu u
OCYIIECTBECHUS 00pa3s0BaTENBHON ARITEILHOCTY IO OCHOBHBIM 00meoOpazoBaTeNEHBIM IPOTpAMMaM —
00pasoBaTeNbHBIM  NPOIPAMMAM —HAGANLHOTO OBINET0, OCHOBHOTO obmero u cpenuero obmero
00pasoBaHus»;

- npukasa Munobprayku o1 17.12.2010 Ne 1897 «O6 yrBepxnesuu OI'OC ocHOBEOTO 00mero
obpazopanusy;

- IHOCTAHOBICHWS FIABHOTO CAHUTAPHOTO ppada oT 29.12.2010 Ne 189 «0O06 yreepusnennu CanlluH
2.4.2.2821-10 "CanurapHe-3IHAEMHAOTOTAYECKUE TPECOBAHMI K YCIOBHAM M Opragusanuu ofyueHdAs B
001e0bPaAz0BATEILHBIX YUPEKICHUIX »;

- yuebroro wiana MBOY «Hopo-Jlennackas COIll», yreepxmeHHOro mpukasom ot 37.08.2020
Ne61/12 «O BHECEHHM H3MEHEHMI B OCHOBHYIO 06pasoBareIsHyko Tporpammy 1100, 000, COO».

- Konnemims npenogasanms yuebuoro mpeumera «OHsuueckas KyIhTypas B OOPA3OBATENBHEIX
oprammsanmsx Poccufickoli Qefepaums, PCaTH3yIONMX OCHOBHLIE OOINCOGPAa30BATENBHEIE HPOTPAMMEI
(yrsepxaera pemermneM Komrernn MunucrepeTsa npoceemeans 1 Hayxu PO or 24.12.2018 Tona).

7 Knace 8 xiace 9 xmacc Beero
Konugectro yuebusrx memenn | 34 34 34 102
KonpuecTro yacos B HeleImo 1 { 1
KomgecTso wacor 8 rog 34 34 34 102

2012

2008

2014

YPpOBEHE TTONIOTOBKY YIAIMXCS: OA30BREIH.
Mecro npeimera B yaeSuoM miane: 0053aTebHas JaCTb.
ITpenmeTnasd 001acTh: MaTEMATUKE U WHPOPMATHKA.

Yuebuuka:
1. Mudopmatnka: ysebuux ams 7 knacea. / HJ|, Yrpunosuy — M.: BUHOM. JlaGoparopus 2HaHUHA,

2. Nudopmaruka: yuebruk ang 8 xnacea. / H.J. Yrpumosuy — M.: BUHOM. JlaGopatopus 2HaHHi,
3. Undopmatuka: yueOuuk ans 9 xnacca. / HJI, Vrpusosry — M.: BUHOM. JlaGopaToprs 3HaHui,
2. ILnapupyemele pe3yabTaThI 0CBOCHHA Y4eOmoro npeamMera

JIM9HOCTHEIC Pe3yALTATHI :
OCHOBHBIME ITMYHOCTHBIMK PE3YIBTATAME, (GOPMUPYSMbIMU [PH H3Yy4cHAH HHGOPMATHKA B

OCHOBHQIT HTKOJIIC, ABNAOTCA:

@]

HAIMUUC mpejictapiieduil 06 uHboOpManui Kak BaKBEHIIEM CTPATETHYECKOM PECypee PasBHTHS
ITHYHOCTH, [OCY18PCTRA, 00MECTRA;

LIOHUMAHHE PO MAPOPMALUOLIHBIX TIPOIECCUB B CORPEMEHHOM MHPE,

BIIAJICHUC TEPBHUHEIMY HABLIKAMU aHATH3A B KPHTHUHON OLEeHKH TOTyIaeMOi uHGOpMANuu;
OTBCTCTREHHOE OTHOMIEHHE K KHOOPMAUWME ¢ YYSTOM UPABOBBIX M ITHYCSCKHX ACICKTOB €
PACLPOCTPAHEHUST,

DPA3SBUTHE YYBCTBA TUIHOM OTBCTCTBEHHOCTH 3a KAZeCTBO OKpYKAoIeH nHDOPMaIMOBHON CPe/IET,
CcNoCOOHOCTE  yBa3aTh yueOHOE CcojcpKaHue ¢ COOCTBEHHBIM JKHSHEHHLIM OILITOM, IOHSTH
3HAUMMOCTE TOJITOTOBKY B 0dnacTu uHdopMaTuke ¥ MKT B yeImoBHAX pasBUTHA WH(GOPMAaLHOHHOTO
ofmiecTBa;

FOTOBHOCTE K IIOBBUIIEHWIO CBOSro 00pa20BaTENBHOTO YPOBHS M UPOMOMKESHHIO OOYUESHHS C
HCIIOIE30BAHUEM CpelcTs ¥ MeToAoB nHEGopMaTuxe 1 UKT;



O CIOCOOHOCTL M TOTOBHOCTE K OOIICHHI T COTPYAHUIECTBY CO CBEPCTHUKAMM H B3pOCILIMH B
nporecce  00pasoBaTeNbHON, 00lecTBenHO-ToNe3HOM, y2eOHo-HCeaeI0BaTeNbCKO], TROpUSCKOi
JOEATEIBHOCTH,

O CIOCOOHOCTH W TOTOBHOCIb K IIPUHSITHIO LEHHOCTEH 370poBOTO 00paza KH3NW 3a CUCT 3HAHHM
OCHOBHAIX THI'MEHAYCCKHX, 3PIrOHOMHTECKHX M TeXHWUECKHX YCIOBHUH Oe30macHoH SKCILIYaTaITHI
cpencrs KT,

MeranpeaMerunie pesyIbTATHI
PEFYIATHBHRIE

Yuamuiica nayuumea:

© - OCO3HAHHOMY BIGNCHUIO JIOTHYECKUMH ACHCTBHAMH ONPENENeHWs MOHTHYE, oG00Imenus,
YCTaHOBICHAS aHANOTUH, KITACCH(UKATIMH HA OCHOBE CAMOCTOATENLHOTO BRIOOpA OCHORAHEYN M
KPHTEPUER, YCTAHOBICHHAS POJOBHAOBHIX CBA3CH;

© - NOHHMATE W NPUHUMATE YUeOHYIO 2amady, NOCTABIEHHYIO YIHTETEM, Ha pPasHEIX 3Tarax

o0yuenns;

© - MOHUMATE H IIPUMCHATH IPSANOKCHHBIE VIUTEACM CLIOCO0HT pelenns y9eOH0i 3ama9u;

O - IPHHMMATL IIAH NEHCTBHH 1J1d PEITeHus HECTOXUBIX YUeOHRIX 38145 U ClIEJORATE EMY;

© - BEIUOIATE 10X PYKOBOACTBOM YIHTEHS YIeOHbIE JeHCTBYA B MPAKTUYECKOH H MEICTHTCIBHOM

thopme;

© - OCO3HABATL DE3YNBTAYT y4eOHBIX MEHCTBUH, OMMCEIBATE pe3ybTaThi MEHCTBRE, KCOOIBIYS
METCMaTUHIECKYIO TCPMHAHOIOTHIO, OCYNISCTRINTH TOMIATOBLI KOHTPOIL CBOMX NEHCTBHH IO}
PYKOBOACTBOM YUHATEI!A.

Yuampuiica nonyunm eosmoncuocnis nayyumoca:

© TOUEMAThH, IPHHAMATE M COXPAHATE PasiMIHEe yueOHO-03HaBATENLHEIE 34184,

O COCTaBJATR INAH JICHCTBMM I pemIeHus HECTOXHBIX yIeOHBIX 3aMad, LIpOTOBAPHRASL
HOCIICIOBATEIBHOCTD BRIMOIHCHIS JTelCTBHI;

C  BBLICISITE M3 TEMBI YPOKA M3BSCTHLIC 3HAHMA W YMEHHS, ONPCOENSITL KPYr HEH3BECTHOIOQ MO
H3y9IaeMOl TeMe;

O (PHKCHPOBATE 110 XOIY YPOK4A H B KOHLE €ro VACBIETBOPEHHOCT S/ HEYIOBISTBOPEHHOCTE CROEH
paborolf ma ypoke (¢ MOMOMEBIO CMaHITHKOE, PAsHOUBETHHIX (QUIIEX U [IPOIUX CPEJICTR,
NPE/INOKEHHBIX YHUTENCM), a/IeKBATHO OTHOCKHTECS K CBOKM YCICXaM W HEYCIEXaM, CIPEMUTHCS
K yIYyIIIEHHIO pe3ybIara Ha OCHOBE 03HABATSABIOR U THMUHOCTHON pedIrekCuy.

HOIHABATEJBHBIE
Yuawuidcs nayuumesn:

1. ajeKBaTHC OIEHMBATL MPABHIBHOCTL WM ONHOOYHOCTS BBHIIONMEHHS yusOHOW 3amaum, ed
OOBEKTHBHYIO TPYTHOCTE U COOCTBCHEEIE BO3MOKHOCTH €6 PEINCHHS,

2. TOHUMATH W TOJNKOBATE YCITOBHAIE 3HAKH H CHMBOJIb], UCHINTB3YEMbIE B yucOHUKE IS Oepeiadn

uHpopMaiuy (YCIOBHEIE O003HANSHAS, REICIEHAS NBETOM, OQOPMIICHMUE B PaMKH 7 1Ip.);

NPOBOANTE CpaBHEHUE COBEKTOR C IEILIO BLIAENCHAS HX Pa3Idumii, Pa3THdaTh CYLICCTBEHHEIE

P HECYIESCTBEHHEIS TIPH 3HAKMY,

4. YMEHWC BBLABUIaThb THNOTE3BI 1IPU PEINeHAH yUeOHbLIX 337849 U MOHHMATE HeOOXOIMMOCTD UX
TIPOBEPKH,

5. OIIPCASTBIID 3aKOHOMEPHOCT, CICTOBAHHA 067::3&].‘0]3 ¥ HCIOIbROBATEL eé AJIA  BBITOJIHCHHA
3a/aHUs;

6. BBIOMpATL OCHOBAHHS JTS KIACCH(PHKAIMA O0BEKTOB W NPOBOAWTE HUX KNACCH(PUKAIMIO
(pasbuennc o0BEKTOB HA T[PYNNEL) TO 33JdHHOMY WIIH  YCTAHOBRIGHHOMY [OpH3HAKY,
OCYITIECTRIHATL CHHTE3 KaK COCTaBeline LEloro U3 YacTel;

7. NOHMMAHWC CYMTHOCTY AlrOPHTMHUTMECKHX TIPSILMCAHME U YMEHHC IEHCTROBATE B COOTBETCTBUM
¢ OPe/JIOKEHHEIM ATTOPATMOM;

8. BBIISISTE W3 UPEATOKCHHOTO Tekcra (PUCYHKA) WH(OOPMAIHI) [0 33JadHOMY YCIOBHIO,
JOTIONHATE SH0 TeKCT 3a4a4y ¢ HETOCTAKOIUMHA JTAHHEIMY, COCTAB/AATE 10 Hell TCKCTOBEIE 3a1a90
C pa3HBIMHA BOIpoCaMi H PEITATE HX;

9. HaxoauTh W OTOUPATL U3 PAIHETX HCTOYHHKOR MH(GOPMALIUIO 110 3aIaHH0H TCME.
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Yuawpuiica nonyuum sosmoscrocms nayunnmen:

©  TIOHUMATE M BRIIOIHSITE HECTOKHLIE 0O00OIMERMA ¥ WCHOMB30BATE MX TS LONYICHHS HOBLIX
3HAHHIH]

© YCTAHAaBIMBATE MATCMATWYECKHE OTHOWCHAS MCKTY OOBEKTaMH M TIPYHIAMH OGBEKTOB
(IpaKTRUSCKW H MLICTEHAO), QHKCUPOBATH 3TO B YCTHOH (opMe, WCITONB3ysS 0COOEHHOCTH
MaTeMATHIECKOH pedn (TOUHOCTE ¥ KPATKOCTL), M Ha IOCTPOCHHELIX MOTEISX,

O  MPUMEHATE LIONYUCHHBIE 3HAHAS B M3MECHEHHADIX YCTOBMSX,

O OObSCHATE Halifiernbie clocoGH AeHCTBUM NPU PEIICARN HOBBIX YeOHBIX 32749 W HAXOZHTD
CIOCOOLI UX PELICHES (B LUPOCTCHTIHX CAyTagx);

© BBRIQTH W3 TPEIOKSHHOTO — TEKCra HADOPMALMI0 [0  3afaHHOMY  YCIOBHIO,
CHCTCMATU3UPOBATh COOPAHHYI0 B DeIyNbTare PAaCIIUPEHHOTO NOMCKA WHPOPMALMAK K
IPCACTARIATE €€ B TIPEAN0KeHHOHE dhopMme.

KOMMYHUKATHBHBIE

Yuansuiica nayunmen:

YMCHUE OPTaHU30BEIBATE y4eOHOE COTPYAHAYECTBO K COBMECTHYIO JIEHTENBHOCTD C YUUTCIEM W
CREPCTHHKAMU:  OIPEACNATE Ilend, pacupenenerde OGyHKmuilt #u  ponieil  yUacTHHKOB,
B3aMMOZCACTRAC ¥ 0dmHe cnocodsl paboTH; yMeHHc pafoTaTh B TPYIIIE: HAXOJUTH 0OIISe
POLICHUC H Pa3pciuare KOH(IMKTHL Ha OCHOBE COTNACOBAHHS HO3ULME M yu8TA WHTSPECOB,
Cytarh DapTHEPa; GOpMyIHPORATE, APryMEHTHPOBATE W OTCIAMBATE CBOS MHCHYE!

UPRHAMATE yHacTHE B paboTe B nape u B TPYNIe ¢ ONHOKNACCHHKAMME: OIPE/IEIIITh OOMIHe LelH
paboTEHL, HAMEHRTE CITOCOOb! HX AOCTWKEHHS, PACIPEACTITE PO B COBMECTHOMH JCATEILHOCTH,
AHAIU3HPOBATE X0 H PE3YALTATH UPOAENaHHON palOTHI MOJ PYKOBOJICTBOM YIHTEIL,;

IIOHAMaTL W OPUHHAMATE OICMEHTAPHBIE TIpaBumd pabOTH B TPYILE: IPOSBILTH
MODPOKENATENLHOC OTHOLIEHHE K CBEPCTHAUKAM, MPHCIYIIMBATHCS K MASHUIO OTHEOKIACCHHKOR I
np.;

OCYINECTBIATE  B3AUMHBIA KOHTPONb M OKa3BBATh HCOOXOMMMYIO B3aHMHYI0 TOMOIIb.
Yuauuiica nonyuum eosmoxcrocms nayuumocs:

IPUMEHSTE MATEMATHYCCKUE 3HAHWA ¥ MaTSMATHHECKYIO TEPMHUHOIOTHE) IPH H3JTOKSHHU
CBOSTC MHEEHMS H TIPeIaracMeIX clocobor aeficrsuii;

BRUNOYATECS B AMANOT C Y4UTEIEM W CBEPCTHHKAMH, B KOIUIEKTHRHOE O0CykIeHHe Lpoboem,
OPOABISTH HHMIMATHBY W AKTHBHOCTH B CTPEMIICHMH BbICKA3BIBATHC,

CIyMIaTh NapTHEPA IO OOMEHHIO (AeATeTRHOCTH), HC MepeOuBaTh, HE 0OPHIBATL HA ITOMYCITORE,

BHUKATE B CMEICII TOTO, 0 UEM IOBOPUT COBECENHIIK,

UHTETPUPOBATECS B IPYINTY CBEPCTAUKOB, TIPOABITE CTPEMICHHE JaIUTh € COOSCEHUKAMHE, HE
JASMOHCTPHPOBATH IPEBOCXOLCTEO HAT IPYTHMY, BEXKIUBO 00IIATECH;

apryMEHTUPOBAHHO BLIPAXKATE CROE MHEIIUE; _

COBMECTHO <O CBePCTHHKAMH pellarh 3afaqy IpynnoBodi paboTtel (padorel B mape),
PACITPCIENATE (PYHKIME B IpyLIe (Iape) TPy BLUIOTHEHHH 3a0aHu, IIpoaKTa;

OKa3bIBATH ITOMOIIb TOBAPHIIY B CIy4agX 3ATPY/HEHUH; IPU3HABATH CRBOU OIMOKHU, O3ByYHBATE
MX, COITIAMIATECH, CCITA Ha OLIUOKH YKa3BRIBAIOT JPYIUe.

IIpeaveTHBIC pesyaLTATRI

Pazpen. Undopmauus u mHGOPMANMOHHBIE IIPOECCHl, KOMIBIOTEp KAK YHHBEPCAILHOE
yerpoiicTteo o0padorku uaGopManun

But RYVCKNUK HOVYURICAH!

® TOHUMATL CYINHOCTH OCHOBHLIX IIOHATAW Tpeamera: wuudopmateka, HWHOOpMAIL,
MH(DOPMAITHOHHEL IIPOLECe, HIPOPMAIHOHAAS CHeTeMa, UHGOPMAHOEHAS MOJETE H JIp.;

®  Pa3nUYATE BEALI HA(QOPMAIMH 110 cllocobaM ee BOCTIPUATHS JelIOBEKOM W IO CrocodaM €e
TIPEICTABICHUS HA MAaTEPUANBHbIX HOCUTESITAX;

® DACKpPHIBATH OOIIME 3aKOHOMEPHOCTH UPOTEKaHws HHOOPMAMOHHAIX IPOLECCOB B CHCTEM
OPUBOIUTE TIPUMEPH HHPOPMAHMOHHEIX IPOISCCOB - TIPOIISCCOB, CBA3AHUBIX C XPAHEHHEM,
IpeobpazoRagueM U [epe/iaueii JaHARX - B JKARCH IPHPOJE B TEXHUKE;



® ONEPHPOBATE IOHATHAMMK, CBA3GHHBIME C Iepeladeil NdHHBIX (MCTOYHWK ¥ TIPUEMHEK
TaHBbIX, KAHAl CBA3H, CKOPOCTh IEPEadd [AaHHLIX 110 KaHAy CRA3M, NPOLYCKHAd
CTIOCOOHOCTE KaHANA CBA3H),

® JESKOIWPOBATh H KOTUPOBATH MH(GOPMALMIO IPY 3a8MAHHEIX TTPARMIaX KOJKPOBAHNS,
OTIEPUPOBATL €AHBUIAME M3MEPEEUS KOTHUSCTBA HHBopMatii;

® ONCHMBATH KOJNMYSCTBEILHLIE NaPAMCTPEE HAGOPMAIMOHHEIX 00BEKI0B H IPOIECcCoR (00BEM
TaM TH, HEQOXOIHUMBLE I XpaHeHIs UHOOPMALIH; BpeMs Tiepeyiadu UuHGOPMAIHH | JIp.);

® 3alHCHLIBATL B JIBOMUHOM CHCTEME IENbie YKCig, TCPEBOAUTE IENEIe JBOWYHLIE YNCNd B
NECATHYHYIO CHCTEMY CUUCHTEHUS;

® CpaBHHUBATH, CKIAJLBATEH U BHIMUTATL YHCITA B JIBOWUHOMN 3aMHCH;

® COCIaBIAT: JIOTHYCCKHE BRIpaxweH#s ¢ omepanwsmu M, WM, HE; oupegensts 3HaucHHe
MOTHUSCKOTO BHIPAKEH M, CTPOUTL TAOIUITEI HCTHHHOCTH,

® MCHONL30BATh TCPMHHOIOTHIO, CBA3aAHYIO ¢ I'padamu (BepuirHa, pebGpo, oyTs, AmnHA pedpa
H IyTW), JepeBbaMu (KOpelib, JUCT, BLICOTAa J€peBa) M CLUHCKaMu (IepBBIA OIEMEHT,
UOCHERIUI DIEMEHT, TIPSABIIYIIUNE 3JEMEHT, CISAYIONIANA 3MEMEHT; BCTABKA, yAAlCHHE H
2aMEHA DIEMEHTa);

® ONHCHIRATHL Tpad) ¢ LOMOIBID MATPHIBI CMEHKHAOCTH C yKa3aHueM JUTHH pebep (3HaHME
TEPMUHA «MATPHIA CMEKHOCTHY HEOOI3TEIBHO);

*  QHAM3UPORATE HHPOPMAIHOHHEIE MOjlenH (TalNwIlk, rpaduK, HMArPAMMEL, CXEMEL H AD.);
nepexkoiHpoRaTh MH(GOpMaldio ¥3 oAHOoH (QOPMEl B APYTYIO, B TOM HHCIE HCNONh30BATh
rpadudeckoe npencrapienne (BU3yaln3auio) YMcIoBoi dRpopManyy;

s BLIOHpaTh ¢GopMy TPCACTARICHHUS MaHHBIX (Tabmmma, cxema, Tpauk, lyarpamMMa) B
COOTBETCTENY ¢ IOCTARNCHBOH 3aadeit;

* CTPOMTHL TIPOCTHIE WBQGOPMAMOHHEIC MONSTHM OOBEKTOB H IIPOLCCCOB M3 Pa3IMYHBLIX
TTPeIMETHBIX 00IacTe!l ¢ HCTOTB3CBAHAEM THIIOBRIX CPCACTR (Tadnui, rpaduKoB, auarpaM,
dopMyT ¥ Tp.}, ONCHHBATL AACKBATHOCTH IIOCTPOEHHOH MoAenn o0LEKLY OPUTHHALY M
[elsiM MOJENHPOBAHMS.

B WIYCKHUK ROTYHUIT GOZMONCHOCHTL!

o yray0WTh W PA3BHTH IIPEACTARJIICHWS O COBPEMEHHOM HaydHOW Kaprwae MEpa, 00
WHHOPMATWA KaK OJTHOM W3 OCHOBHEIX MOHSATHI COBpeMenHOH HayKH, 00 WH(OPMAITHOHHEIX
IIPOIIECCaX ¥ UX POJIM B COBPEMCHHOM MFIPE;

®  HAYYUTHCA OMPEAEATE MOIIIOCTD all(paRATa, UCTIONEIYEMOTO IS 3aIUCH COOOINEHI;

® HAYYHTRCS OICHHUBATE MHPOPMALKMOHHLIET 00BEM COODIIGHHS, 3aMHCZHHOIO CHMBOIAME
MIPOUA3BOILHOTO aifaBura;

e IIePEBOANTH HeGONBIIHE AECATHUHBIC UHCITA M3 BOCLMEPUHHOM W MecTHaAUaTepUyHOH
CHCTEM CUMCITCHUS B JISCSIHIHYIO CHCTEMY CUMCICHNTS;

® [IO3HAKOMUTLCK ¢ TeM, Kak MB(OPMAIlHs Ipe/ICTaBIBETCS B KOMIBIOTCpPE, B TOM 4HCIE C
JBOMYHBLIM KOJUPOBAHIEM TEKCTOR, TpaduvecKux nzo0paxeaui, 38yKa;

& HAVUHTRCS PEINATH JTOTHYECKUE 3224 ¢ KCIIOTB30BAHAEM TaD ML HCTHHHOCTH;

& HayUHTHCS PENIaTh JOTUUSCKUE 3a1aqyl IYTeM COCTaBACHKA JOIMYSCKUX BRIPAKEHHA M UX
LipeofpasoBanks ¢ HCTTOMB20BAHNEM OCHOBHBIX CBGHCTB JIOTUYSCKHX OIISPallHii;

¢ chOopMHUPORATE IPEACTABICHUE O MOICTHPOBAHKY KAK METOAC HAYIHOIO 1I03HAHUS;

¢ O KOMIUBIOIEDHBIX MOJICTAX K HX WCIONB30BAHHH A HCCIeNoBaBms O0LEKTOB
OKPYAKAIOIICTO MUPA; TO3HAKOMETECS C IPHMEPAMU HCIIONB30BAHUS IPAOE K JCPEBBER [IPH
OMHCAHNY PealibHR 00BCKTOB U IIPOLIECCOB,;

*  NO3HAKOMHUTHCS C NpHMeEpaMd MaTeMaTHHIecKuX MOAEAeH W HCIOIb30BATHS KOMIBIOTESPOB
IIPH WX aHAIU3E,

® IIOHSTH CXOMACTBA ¥ PA3MYMs MSKIY MAaTeMATH4SCKOH MOZENbi0 00beKIa W ero HATypPHOH
MOJENBI0, MEXAY MaTeMarudeckof MoJenblo OOBEKTa/JBICHUS M HAYIHTBCA CIPOUTH
MATEMATHYECKY MOJIEIE 3a1a9M:

*  BLUIETHNTH HCXOZHARE TAHHEIE U PE3YIBTATHI, BEISBIATL COOTHOIICHHS MER Y HUMH.



Pazjxeisr. ATropATMBI A HAYAJIA OPOTPAMMUPOBAHAS
Buinycxknur nayuumea:

® TOLUMATE CMEBICT] OHSTHUS «ANTOPHTMY» U IIHPOTY chephl ero mpuMeneHus;
AHATIN3MPOBATE NPEAIATaeMBbIe MOCICIOBATSBHOCTI KOMAH) Ha IIPeAMeT Nauuuus y HAX
TaKWX CBOHCIB AIrOpUIME, KAK JHCKPETHOCTH, HCTEPMHUHHPOBAHHUCTB, TIOHATHOCTD,
Pe3YNLTATHRHOCTE,  MACCOBOCTH;  OTICPHPOBATL  ANTOPHIMUYECKMMHA  KOHCTPYKITHEMU
«CNeNOBAHUEY, «BETBICHUE», «UHKI» (HOAOWpath AaNTOPHTMHYECKYK) KOHCTPYKIMIO,
COOTBCTCTBYIOIIYIO TOH KM HHOU CATYalHH;

* IICPEXOIHTL OT 3aUACH 2UMOPUTMEIECKON KOHCTPYKIIMH HA all'OPUTMHAUECKOM S3HKS K BII0K-
cXeMe H o0paTHo);

¢ HOHMMATH TCPMRIB! CWCIIONMHUTENDLY, «(OPMANBHBIA HCTIONHHTENLY, «CPERA HCHONHUTSIDY,
«CHCTEMA KOMAH] HCLOTHETCIL» U Jp.;

* TIOHAMATH OTPAHWYCHUS, HAKIANLIBASMBIC CPEIOH UCIONHHTENS M CHCTEMOH KOMau), Ha
KPYT 33784, PeIlacMblX ACTIONTHUTEICM,

¢ HCTIONUATE JHHEHHBIM anmropuTM AW QOPMATLHOTO WCHOOMHATSIL ¢ 3ATAHHON CHCTEMOMH
KOMaHL,

®  COCTAR/ATL IMHCHHBIE ANTOPHTMBL, YHCIO KOMAH/| B KOTOPHIX HE IPEBENTAST 3a4HHOTO;

® UCHONHATh 3aNHCAHHBEIN HA ECTECTBEHHOM S3BIKC ANTOPUTM, 00pabaTHIBAOIINN IIeITOUYKU
CHMEBO;IOR;

® HCIOTHATE IIMHEHHBIE AITOPUTMEL, 321UCAHHEIE HA ANFOPUTMHYECKOM S3BIKE,

¢ WCHOJTHATE aNTOPUTMEI C BETBJCHUSIMM, 3AITHCAHEbIE HA ANTOPUTMUUYECKOM I3BIKE,

¢ IOHAMAaTlh NPaBHIA 3dMHUCH M BRIIONHCHHS AJFOPUTMOB, CONEPIKAIIAX MK C NapaMeTpoM
WUITA TIKIL ¢ YCTOBHEM POJIOMKeHust paboTEL

® OHPEACTATH 3HAUCHAS [ICPSMCHHBIX IIOCNC WCLONHEHUS NUPOCTEHINNX ITUKIIMYESCKIX
AINTOPUTMOB, 34ITHCAHHEBIX HA alTOPATMUAYSCKUM SI3BIKS:

® HCTIQJb30BATE BENHYHHBL (OEPCMEHHBIE) pa3IWYHBIX TUIOB, TabIMuHEBle BEIHMUKHELL
(MACCHBEI), & TAKKC BEIPANEHHUS, COCTARICHHEIS H3 STHX BEITHTHIL,

® HCLONB3CBATH ONCPATOP NPHCBARBALMWS; aHATH3MPOBATb TNPSANOKECHHBI  aI'OPUTM,
HAODPHMED ONPCACIITDL, KAKHC Pe3YilbTaThl BOSMOZIIEI IPH 3a8JaHHOM MHOKECTRE WCXOAHBIX
3HAUCHUH; UCTIOIL30BATE JIOTHIECCKHAE 3HAYCI A, OTICPAUMH ¥ BRIDAKCHHA C HAMU,

® 3aNMCEIBAaThL Ha BRIOPAHHOM S3BIKE lIPOTPAMMMPOBAHUS APHU(PMETHYECKHC ¥ JIOTHUCSCKHE
BEIPAKCHHEA U BBIUVC/IATE HX 3HAUCHWL.

B BUDYCKHUK RIOMYHUTR 603MOMCHOCHb HAYUUITTLCA

¢ HCOONHATE AIFOPUTMEL, COAEPKAITNE RETBIEHHS U TIOBTOPEHIS, IS (JOPMATbHOTO HMCTIQNEMTEIST
C 3aJaHHON CUCTeMOH KoMaHT;

® COCTaBIATE BCE BO3MOXKHRIC AQIrOPATMEl  (QUKCHPOBAHHOM mubl A8 GOPMANBHOTO
HCIOTHATENA ¢ 3a1aHHON CHCTEMOR KOMAHTT;

® OLPEAEnsT: KMWIMYSCTBO JNHHEHHBIX ANTOPHTMOB, ODECTICUHBAONIMX PEUICHUE IIOCTARIEHHON
3a7a9M, XOTOPBIE MOTYT OBITB COCTAaBIEUbLL 18 (GOPMaZbHOTO MUCIONHHATENII ¢ 3aJaHHON
CHCTEMOI KOMAH]T;

® JIOJCYMTEIBATE KOJMYECTBO TeX HIH WHKWX CHMBOJIOB B IETIOYKE CHMBOJOB, SBIISIOIICHES
Pe3yALraToM paboTHI aNTOPUTMA;

® 0 MaAHOMY AITOPHIMY ONPEeNessTh, AN pemcHUS Kakof 3aJayd OH OpedHasHayeH;
TIO3HAKOMHTLCS ¢ HCIONB30BaHEEM B IIPOIPAMMAX CTPOKORKIX REJIMUHIL,

® HCIHOMAHATE 3afHCAIIbIE HA ANMTOPHTMHYECKOM SH3BIKE [UKIHIECKHE ANTOPHTMEI 06paboTim
OHOMEPIIOTO MACCHBA HHCEN (CYMMUPOBAHHE BCCX DIEMEHTOB MAECCHBA; CYMMHPOBAHHME
DIIEMEHTOB MACCHBA C OIPEACHCHHEIMM MHICKCAMH; CYMMHPOBAHWC SJEMEHTOB MACCHUBA €
3alalIbiMy  CBOMCTRAME; OlPEAELIECHUME KONHTECTBA BIEMENTOB MAECCHBA C  3aJaHHBIMHU
CROUCTBAMH; TIOHCK HauOOMbIIETO/HAMMEHBINEro 31EMEHTA MACCHRA U JIP. );

* paspabareieaTe B cpejie GOPMANLHOIO UCIOTHUICTS KOPOTKHE ANTOPHTMbL, COJEpIKAIITHE
0a30BLIE ANTOPHTMHUYECKUE KOHCTPYKITUH;



® pa3pabarhiraTh H 3AIMCHIBATE HA A3BIKE LPOTPAMMHPOBAHHA S(OQEKTHRHEE ALrOPUTMEL
cogepxamue 0a30BbIE ANTOPATMIYECKUE KOHCTPYKIIHY,

* TO3HAKOMWUTBCA ¢ HOHATACM «YIIPABICHHEH, C IPpHMEPaMU TOTO, KaK KOMIIBIOTEP VIIPaBigeT
PasTHYHEIMHA CUCTCMANH.

Pazgen. HupopManuoRHbIC H KOMMYHUKAIIMOHHBIE TEXHOI0MMH, HH(OPMATORHOE 00IMECTBO

H HHGOPMAUHOHHAS De30TIACHOCTD

Bbmycr(};w{ HAVHUIRCA

H43LIBATh {I))’HKLIHP[ H XapaKTCPHCTHKH OCHOBHBIX yCTpOf:ICTB ROMHIBIOTC P&,

- OIIMCBIBATE BHALI U COCTAB IIPOrpaMMHOQI0D obeceysHas COBPEMELUILIX KOMIIBXITEPOER,

nonbupars mporpaMMHEOe obecliederre, COOTBETCTRYIOINEe peliaeMoil 3amauc; knaccuuUpoBaTh
(aiinbl To THILY M HHEIM [APAMETPAM;

BEIIOMIIATE OCHOBHHEE Ollepalfd ¢ daiinamu (CO3MABaTh, COXPAaHATh, PEN4KTHPOBATE, VHAAIATE,
APXHBUPOBATH, «PAaCIAKOREIRATEY apXHUBHEIC (Gakier);

pazbuparecs B uepapxuueckod cTpykType (aiimoBOM CHCTEME!;, OCYLIECTBISTE HOHCK (haiinon
CPENCTBAMH OLEPalUOHHON CHCTEMET,

IPUMEHSTE OCHOBHBEIE IIPABMNA CO3JAHWS TEKCTOBBIX JOKYMEHTOB; WCIIOJIB30BATh CPEACTBA
ABTOMATH3aLHY HHPOPMAIOHHGH JI@ITENBHOCTH ITPH CO3JdHUK TEKCTOBBIX JOKYMCHTOR;
WCIIONB30BaTs OCHOBHEIE TPUEMEI 00padoTKi MHPOPMAIIUY B 3IEKTPOHHEIX TabIHIAX, B TOM THCS
BBHIYUCNAEEUS 170 (POPMYyJIaM C OTHOCHTEIbHRIMH, A0COMIOTHEIMM H CMCIIAHHBIMH  CCRITKaMH,
BCTPOCHHBIMU () YLIKITUSMIE, COPTAPOBKY W TIOHCK TaHHBIX;

padoTaTh ¢ GopMyITaMU;

BH3YANH3KPOBATE COOTHOUICHHS MEXAY THCIOBBIMM BelTHIWHAMH  (CIPOMTL KPYIOBYID U
CTONDUATYIO JUATPAMMEIL); OCYLIECTRIATE TOMCK WHMOPMALINE B TOTOROM 0a3e TaHHBIX;

OCHOBAM OPLaHH3alye U QYHKITHOHAPORAAUS KOMIIBIOTSPHbBIX CETEH;

aHalM3UPOBATE JOMSHHEIE HMENA KOMIBIOTEPOB U apeca JJOKYMCHTOR B HTepHeTE;

COCTABIATE 3AIIPGCLL U1 moucka uadopManun & MaTteprere;

UCTIOTT30BATE OCIIOBHbIE IIPHEME] CO3/IAHMS TPS3SHTAIMNA B pelakTopax IMpe3eH Tal(Mii.

Bblnycmwc ROJVHURT GO3MONCHOCHD QYU INGCH!

CHCTEMATHIHPORATL 3HAHHA O IIpHALTHIIEX Opraii3alliid (i)a}‘iHOBOﬁ CHCTEMEI, OCHOBERIX
BO3MOKHOCTAX  rpaduueckoro wHTephelica ¥ nOpaBwiax OPraddzaldd  WHAXBAIYAILHOTO
uHGOPMANHOHHOTC TIPOCTPARCTRE;

CHCTeMaU3UPOBATEL 3HAHEA O HA3HAUCHHW W (JYHKIHSX MPOTPavMMHOT0 00eCTIeUSHNA KOMIIBIOTEPA;
OpHOOPCCTA ONBIT pPeIleHrs 3a/iad U3 paszHbix cbhep 4enoBeYecKON AeaTelbHOCTH ¢ IPUMEHEHHEM
Cpe/IcTR MEQOPMANUOHKRIX TEXHOIOTHH; HAYUHTHCS TPOBOAUTH 00paboTKy GONBINOTO MACCHBA
JAHHBIX C HCTIQIB30BAHUEM CPENCTR SASKTPOHHOH TabIHIThL;

PACITUPHTE LIPEUCTARICHHUS ¢ KOMIILIOTEPHEBIX CETAX PACIPOCTPAHCHUS M 00MeHa wHpopMaruei, od
HUCIIONB30BARME  MH(OPMAIMOHHBIX PECYPCOB 0O0ImISoTRa ¢ COOMIOACHUEM COOTBETCTBYIOLIMX
IIPABOBLIX U 3THUECKMX HOPM, TpeDOoBaHWt WHHOPMAITHOHHON OC300aCHOCTH;

HAYUHTHCS. OLEHWBATH BO3MOXKHOE KQOIMYECTBO PE3YJbTATOR ToWcKa WHpopmanum B MHTepHeTe,
IIOHYYCHHLIX ITO TEM HITH HHBIM JANPOCAM,

MO3HAKOMUTECS € 1OJXOJaMH K ONEHKE OCTOBEPHOCTH HH(pOpMANUA (OIeHKa BaJCKHOCTH
HCTOUHWKA, CPABHCHES HAHHBIX K3 Pa3HBIX HCTOYHHKOB H B PA3HBIC MOMCHTLL BPCMCHH H T. I'L);
3aKpenuUThs OPEJACTABICHUS © TpedoBanusX TexHuKd Oe30MacHOCTH, THTWEHE], BPTOHOMHUKH H
pecypeocOepekeHns Tpw PabOTe ©O  CPENCTRAMM  MHQOPMAIMOHHKIX K KOMMYHHKAIMOBHBIX
TEXHOIOHA;

copMUpOBaTh TTOHUMAHHNE TIPHHIMIIOBR JeHCTBHA Pa3MM4YHEIX CPSJCTB wapopMaTH3aEH, HX
BO3MOMITOCTEH, TEXHHYECKUX U SKOIIOMUYECKIX OrpaHHISHAHN.

[nanupyemsle pe3ynbTaThl OCROSHUS MH(OPMATHKA



IltanupyeMble pe3yIbTaTEl OCROSHHMS O0YYAIOIIMMUCH OCHOBHOH 00pa3sOBATCIBHON IIpOrpaMMEI
OCHOBHOTO 00ulero o6pa30BaHUS YTOUHSIOT W KOHKPETH3APYIOT OOMIee LOHUMAHHWE JHIHOCTHBIX,
METANPEIMETHRIX H TIPEAMETHBIX PE3yNRTAaTOB KAK C IO3ULIUW OpraHu3aliuu WX JOCTHKEHHS B
0oGpazoBaTCIBEHOM ITPOIISCEe, TAK U C MTO3UITHE OIIEHKH JTOCTHKSHUS ITUX PE3YILTATOR.

IInagupyeMble pe3yNbTaThl CHOPMYTHPOBALELL K KAKAOMY Pa3acHy yaeOHOH IporpaMmMe.

IImanupyeMeie pe3yabTATRL, XAPAKTEPUIYIOIME CHCTEMY VUcOHBIX JCHCTBHE B OTHOUIEHUH
O110pHOTO yucOHOro MaTepuana, pasMellienkl B pyOpuke «Brimyckuuk Hayawtes ...», OHH ITOKa3BIBAIOT,
KAKOW YPOBEHE OCBOSHUS ONOPHOre y4ebHOTO MaTepmana OKHAASTCS OT BBROIYCKHMKA. JTH Pe3yIIBTaTEI
NOTEHIMATBHO JOCTUTAEME! OONBINUACTBOM YHYAIIUXCH W BBIHOCATCH HA MTOTOBYIO OICHKY KaK 3aJaHWs
Da30BOTO ypoBHA (MCIOMHHUTCABCKAS KOMICTCHTHOCTR) WM 3aJaHMA IOBBINICHHOTO YpOBHA (30HA
OIMITKANITIETO pasBHTHA).

II1andpyeMeie pe3ynsTarhl, XapakTepU3VIONTHE CUCTeMY YIeOHBIX HEHCTBUH B OTHOIICHUM 3HAHMIH,
YMEHUH, HABLIKOB, PaCIIAPSIONIMX M YLIyOIfiom@x OMOPHYK) CUCTEMY, PAsMEIEHEl B pyOpHKe
«BBIMYyCKHUK 1I0AYYUT BOIMOKHOCTE ...». OTH PE3YIBTATH TOCTUTAOTES OTIENBHBIMA MOTHBHPOBAHHBIME
W CIOCOOHBIMH YUSUIMMUCS; OHM He OTpabaTBIBAIOTCS CO BCEMHM TPYNNAMH YHAIIUXCS B MOBCEAHEBHOHN
NpaKTHKE, HO MOTYT BKIFOYATHCSA B MATEPUAIILI UTOTOROTO KOHTPOILL.

JInyHOoCTHLIE B MeTATIpEeIMeTHLIE Pe3VILTATHI 0CBOeHUS HHPOPMATUKHA

Jyunocmumie pesyremamel — 310 copMupoBasmiascsy B 00pasopaTebHOM IPOUECCE CHCTEMA
LHEeHHOCTIILIX OTHOMIEHWH yuammxed X cede, APYTUM yUacTHWKaM O0pa3oBATENEHOTO HpPOIECtd, CAMOMY
00pazoBaTENRHOMY HpOLECCy, ODBEKTAM TO3HAHHN, Pe3yasTaTaM o0pasoBarennLHoi  Hes1eibHOCTH.
OCHOBHBIMM NUYHOCTHBIMH PE3YIBTATAMH, QOPMUPYEMBIMH NpH M3YYeHUM HHGOPMATHKH B OCLIOBHOM
IIKOIE, IBIIOTCS:

HaIM4He IMpeicrarieHnd ob uHGOpManuM KAaK BaKHEHIIeM CIParerH9ecKOM Pecypee PasBATHS
TAYHOCTH, TOCYIapceria, obIecTBa;

NOHUMAaHHE POJIM HWHQOPMAIIMOHAEIX TIPOIIECCOR B COBPEMCHHOM MEpE; BRAACHWE NEPBUHYHbIMU
HaBBIKAMH AHANK33 U KPUTHYHOM OLGHKY NMOTy4aeMOi HHHOPMALMH;

OTBETCTRCHHOE OTHOINCHHE K HHGOPMallMA ¢ YYETOM HpaBOBBIX H JTHYCCKUX &CHEKTOB ¢
pacpocTpaHeHus;

Pa3BHTHE YYBCTBA JIMUHONW OTBETCTREHHOCTH 33 KAYECTBO OKpyKatomei wadopMaruonnolt cpess;

CTIOCOOHOCTE VBf3alh yuyeOHOe comepxaHue ¢ COOCTBEHHHIM JKHIHEHHBIM OIIBITOM, TTOHSITH
3HAYUMOCTE NOATOTOBKH B o0macth umHpopMaTuky ¥ UKT B yemoBmaX pasBuTHS HHGOPMAITHOHHOTO
00IISCTRE;

TFOTOBHOCTE K TIOBBIMEHHIO CBOSTO 00pa3oBaTCABHOIO VPOBHS M NPOJOIKEHHIO COYYEHMA ©
HCTIONE30BaHUEM CPEACTR U MeTomon uiropmarnky u MKT;

CHOCOOHOCTE W TOTOBHOCTH K ODINCHWIO M COTPYAHUYSCTBY CO CBEPCTHUKAMHU H B3IPOCHEIMH B
nponecce  obpasoBaTelbHOH,  OOHISCTBEHHO-TIONE3HOM,  yIeOHO-MCCISIORATENBbCKOR,  TBOPYECKOH
JIESTENLHOCTH;

CHOCOOHOCTE W TOTOBHOCTH K IPHHATHIO IEHHOCTCH 3m0poBOrc ofpasa KH3HU 34 CYET 3Haumd
OCHOBHBIX TUTHCHHYESCKHX, SPTOHOMAYSCKUX U TEXHUYSCKUX YCIOBUN Oe30TacHOM IKCITyaTallud CPenclB
HKT.

Memanpedmeniivie pesyivmantti — OCBOCHABIC o0yuaroIMuEMKuca HA 0ase OJHOTO, HECKONBKAX WM
BceX y4eOHBIX TIpSAMCTOB CMoco0Bl JEedTenbHOCTH, lIPUMEHAMEBIe Kak B PaMKax o0pa3oBaTellbHOre
UPOLECCa, TAK H B JIPYIUX JKM3HEHHEIX CATYamusx. (OCHOPHEIMH METANPEAMETHBIMU Pe3ylIbTaTaMIu,
hOpMUPYEMEIMI IIPU M3YYCHUH HHQOPMATHKHE B OCHOBLIOH 111KOJIE, ABRIITIOTCA:

e BrnyjgeHue oOMEnNpenNMETHREIME TOHSTHIME «O0BEKT», «CUCTEMa», ¢MONSAbY», (AITOPHIMY,
CUCIIONMUUTE!NLY U JP.;

® BIAJCHHAC UHPOPMAIHOHHO-TOTUYSCKUMA YMEHUAMU: OIPCIACHATh MOHATHA, CO34aBark 0000IIeHNd,
YCTAHABTHEBATh aHANOTHY, Kiaccuduliuposars, CaMOCTOSTENBHO BHIOMPATH OCHOBAHUS H KPHTSpPUA
ISt KJACCH(PUKAIMY, YCTANaBlIMBaThk IIPHYMHHO-CIEACTBELNLIE CBA3H, CTPOHTH JOrHYECKOe
PACCYRIEHHUE, YMO3AKIOYeHHe (HHIYKTHBHOE, JICIYKTUBHOS U 110 aHaJIOTHH) K JIENaTh BBIBOIGL,

*  BIQJCHAE YMCHMSMH CAMOCTOSTEIRHO TITAHHPOBATh NYTU MOCTHKEHHWS LENEH; COOTHOCHTE CBOW
NeHCTBHS C  IIaHWPYEMBIME  Pe3yIbTataMi, OCYIISCTBIATL KOHTPOME: CBOESH AEATEIBHOCTH,
OIPEAENIATE CLHOCOOL AeHCTBUE B paMKaX MPEI0KeHHBX YCIOBU, KOPPEKTHPOBATE CBOM ACHCTBUN
B COOTBETCTBEM ¢ W3MCHSIOIIEHCA CHTYalel; ONEHWBATh TPABANBHOCTh BEITONHERHS y4eOHOH
3a/a9H1;



BIAJCHHE OCHOBAMH CAMOKOHTPONA, CEMOOUCHKH, IPHHATHSA PEIICHUN W OCYIIECTBICHHS
OCO3HAHHOTO BLIOOpA B yIeOHOH H MO3HABATEILHOW JICATENBN0CTH,

BII4ICHAE OCHOBHBIMH YHHBEPCATBHLIMA YMEHHAMH HHGOPMAlIAOHHOTO XapaKTepa: NOCTAHOBKA W
(popvymMpoBanue MpoGMeMBl; IOHCK U BEUIEICHHE HeOOXOmMMOM HH(OPMAIMH, IpPHMEHEHHE
METOZIOB MHDOPMALIMOHHOTO IIOMCKA; CTPYKTYPHPOBARHE M Busyanmsaums MAGOpManuy; BeGOp
naubomnee >QQerIuBIBX CIOCOO0B pPEUISHMs 3a4ad B 3aBHCHMOCTM OT KOHKPETHBIX YCIIOBHIL
CaMOCTOSATEIILHOE CO3ZIaHME AIFOPUTMOB JICATENIBHOCTH NPH PEMERVMH IpofineM TBOPYECKOTO U
TIOMCKOBOTO XapaKTepa;

BIANSHAC WH(POPMAIMOHHEIM MOAECITHPOBAHUEM KAK OCHOBHBIM METOINOM ILIPHOOPETEHHS RHAHMIL
yMeRue NpeobpasoBEBaTh OOBEKT M3 UyBCTBEHHOM (DOPMBbL B IPOCTPAHCTBEHHOTPAGHIECKYIO UM
3HAKOBO-CHMBOIIUYECKYIO MOJETh;

YMCHWE CTPOHTH paszHooOpasHble MHQOPMUIMOHHEIE CIPYKTYPBI TS OIMHCAHUS O0OBEKTOB; yMEHHE
«uATaTh» TadMMUE], TpaQuku, IMArpaMMEBI, CXEMBl ¥ T.[., CAMOCTOSTSILHO IEPEKOAHPOBATEH
VH(QOPMALMIO U3 OJHOH 3HAKOBOM CHCTEMH B APYTYIO, YMEHHWE BolOUpaTh (JOPMY LpEICTABICHHES
HHEQOPMAllHY B 34BUCHMOCTH OT CTOSAIMeH 3ayaud, TPOBSPATH AACKBATHOCTH MOJEIH O0OBEKTY H
LEIIAMOJ(EJIUPOBAHUS;

HUKT-kOMIOSTEHTHOCTE — JUMPOKHMI CHOEKTp YMEHHE U HABRIKOB HCTONB30BAHMN  CPEUCTR
HA(DOPMALMOHHBIX ¥ KOMMYHHKAIMOHHBIX TEXHOTOTHH ans cGopa, XpaHeHus, UpeolpasoBaHus H
NEPCHAYH  PE3NUYbLIX BUACB UHOOPMAIHY, HaBBIKH CO3NAHHS JNHYHOro HMHQOPMAIMOHHOTO
mpoctpanctBa (oOpamuesue ¢ ycrpodicreamu WMKT; dukcanms wzobpakeHuil M 3BYKOB, CO3MAHUE
INHCBEMEHHEBIX COOﬁII[BHI(Iﬁ; CO31aHue Fpa(pH11€CI{HX 06’BCK‘I'OB; CO3JaHHC MY3BIKAIIBREIX W 3BVKOBBIX
COOOIMeHN; co3l@iue, BOCOPUSTHE W WCTTOMB3ORAHME THHSPMENrAa cOOOIMeHni; KOMMYHHKALMS A
COINAIILHOE B3aUMOACHCTBIE; IOUCK M OPranu3alus XpaHeHUs UH(OPMAUY; aBATH3 THPOPMAIIIH ).

Hpe}:{l\’[e"l‘ﬂble PE3YILTATEIL OCBOCHHH HH(l)OpMaTHK‘H
HPE()MEHIHMB pesyiasmamsl BKIIIOTAOT B ce0s: OCBOCHHEIE 06}”18.101[];113’11/[051 B X0J€ M3VYCHWA

yaebHOro mpemMeTa YMeHHA cleunduyeckde s JaHHOH mpeaMeTHOM oONACT AESTENBHOCTH IO
IONMY9eHHA0 HOBOTO 3HAHUS B paMKax yucOHOTO TIpesMeTa, €ro NpeoOpazoBaHmie W TPHMCHCHHUIO B
y‘ICﬁHBTX, Y‘Ie6HO-HpOeKTiIth K COHNHANBHO-TIPOEKTHRIX CHTYAIIRAX, f])OpMHpOBaHHe H&YYHOTO THIIA
MBIUIEHUS], HAYYHBIX TIPCACTABIEHWH O KIIIOUEBHIX TEOPHAX, THIAX W BHIAX OTHONIEHWH, BIaJICHUE
Hay‘IHOFL“T T'CpMHHUJTOTI’Ieﬂ, KNOYCBbIME —[MOHATHAMK, METOODAMH H IIpHEMaMHE. B COOTBETCTBHH C
defepanbHBIM  [OCYAAPCTBCHABIM 00pazoBATENBEEBIM  CTAHApTOM 00IMero O0pa3oBanus OCHOBHBIC
OPEMETHEIC Pe3yNETATEL H3YUeHUI HHPOPMATUKY B OCHOBIION IIKOJIE OTPAKAIOT:

dopmupoBaHUe HHOOPMALFOHHON W aNropHTMIISCKOH KYITBETYPEL, POPMUPOBAHUC TTPCACTABICHUS O
KOMOBIOTEPE KAK YHUBSPCATHHOM YCTpoHCTRE 00paboTky HHpOpMammy;

PAasBHTHE OCHOBHBIX HABBIKOB M YMCHHUH HCITOIB30BAHMS KOMITBIOTEPHEIX YCTPOHCTR;

(hOpMHpPOBAHHE TIPCACTARICHHS 00 OCHORABIX W3YWASMBIX TOHSATHAX: HHQOpMAlLlls, aIrOPHTM,
MOJIRIIE — ¥ MX CBOHCIBAX; PA3BUTHE AMOPUTMUYECKOTO MEIMUICHUS, HEOOXO/MMOTO At
npodcccHoRaTEEON  IeITETBHOCTH B COBPEMEHHOM OOIMICCTBE; PA3BUTHE YMEHUH COCTASHTE H
3AMUCATH QITOPUTM NI KOHKPCTHOTO MCTOTHUTENS;

dopMEpOBanie SHaHHE 00 AITOPATMHYSCKUX KOHCTPYKIUIIX, JIOTHIECKAX 3MAaTCHUSX M OlePallsx;
3HAaKOMCTBQ C OJTHHM M3 A3BIKOB ITPOTPAMMHAPORAHAS U OCHOBHEIMH AITOPUTMEMECKUMHE CTPYKTYPAMHE
—— MUHEHHOH, YCIOBHOM M HUKIUYECKON;

dopMupoRane yMeuud (GOpMATHMIALME ¥ CTPYKTYPHpOBaHus WHH(OPMAIMHA, YMEHHS BhLIOUPATEH
¢nocol NpeAcTABNEHMsT NAHUBIX B COOTBETCTBWH C TIOCTABJICHHOH 3amadedi — TabIHIEL, CXEMEL,
rpaQuKH, AgarpaMMBl, ¢ HCITONBIORAHHEM COOTBETCTBYIOLIMX INPOTPAMMHEIX CpeAcTB 0DpaboTKe
JIaHHBIX;

dopMUpOBaHUE HABRIKOB W yMeRME Oe30macHoro ¥ menecoo0pasHOTO IIOBCACHMS mOpu pabore ©
KOMITBIOTEPHBIMI  poTpaMMamMu ¥ B MaTepHere, YMEHMS COOMIOOATH LOPMbl MHGOPMaNUOHHON
ITUKHA U IIPABA.

3. Copepixanue 7-9 xiacent
Copepxanue nuhopMaTuku B vaeCHUKAX IS 7—9 KITAcCOB NOCTPOSHO HA eTUHOH CHCTEME NORATHH,

OTPAYEHIHX OCHOBHEIC CONTCDHEATCIIBHEBIC TIHHH M.

- pHGOPMalNE U HHYOPMAITHOHHEIC IPOLECCHL;



- KOMITBIOTEP KaK YHUBEPCATBHOE YCTpoictso o0paboTku mudopManiy;

- aTOPHTMHU3aL | U [IPOTPaMMy pOBaHEE;

- UH(OPMAITHOHH bI¢ MOJENH H3 PA3IHYHBIX TPe/IMETHBIX 06IaCTCH;

- HHGOPMATIHOHHEIE M KOMMYIIMKAITHOHHBIC TEXHOIOIHY;

- vH(pOPMaLMOHHOE 00MECTRO i UHBOPMAITHOHHAS BE30IIaCHOCTE.

Hupopymayua u undopuayuoinvie npoyeccot

Hrdopmauuns B mpupoe, obmectee m Texmuke. MudopMaims ¥ uHGOPMATHOHHEEE IPONECCH B
HeXUBOH Ipupoje. Wndopmaurd #@ HHGOPMANMOHHEE NpPONeCcCH B kuBO# mpupome. Yenosek:
HHQOpMANRd U HHPOPMAIIMOHHEIE UPOLECCHL

Komupopanue uHGOpMALIE ¢ TOMOIILIO 3HAKOBEIX CHCTEM. 3HAKH: (JOPMA U 3HAUCHUE. 3HAKOBHIE
cucreMel. Kopupoeanue uxdopmaiwn. Komrgecrso uudopmaimn. Kouudectso waopManmm kak Mepa
YMEHBIIEH S HEOTIPECIICHHOCTH 311annd, ONpe/elleHRe KOIHYIeCcTBA HHPopManuu. ATbaBHTHEL TOMX0M K
OTIPENENEHHAO KOJHYECTEA HHPOPMAITHH.

Komnerwrep Kak yHuBepcaIbHOE YCTPOHCTBO 06paboTku HHMOPMATUH

IIporpammuas o6paoTka MaHHBIX Ha KOMIBIOTepe. YcerpoHCTBO KoMmbiorepa. [lpomeccop m
CHCTeMHAS ImaTa. YcrpolicTtBa BBOoZa uubopMarum. Yerpolictea BeBoma uH(popManuu. OnepaTHBHAS
naMaATh. JJoIroBpeMeHHas IaMATh. THlibl TEPCOHANBHBIX KOMIBIOTEDOB.

®aiinel u patinopas cucrema. Qaiin. Qatinoras cuctema. Pabora ¢ daiinaMu v quckamiL.

Lporpammuce ofccHederne xoMmproTepa. OLEpanuoHHas CHCTeMa. IIpMKIagHOC IPOrpaMMHOS
ofccmedenue. 1'paduuecknit uHTepdelfc ONEpaUMOHHBIX cHcTeM W TIPHIOKSHHM. IlpencraBlicHue
u1bOPMATHOHHOrO TPOCTPAHCTEA ¢ IIOMOTIBEO TpaduuecKoro HHTepdeica.

KoMusroTepHEE BUPYCE M aHTHBHPYCHBIE TPOTPAMMEL

AIropHTME3ALUSA H NPOrPAMMUPOBAIIHE

Anroput™ 7 €ro (hopManbHoe HenionHeHUe. CRoicTBa ANTOPHTMA H €10 UCTIOIHUTEIH. BEIToTHe e
aNTOPUTMOB YeTIOBEKOM. BBITIOTHCHHE aNTOPUTMOR KOMITBIOTEPOM.

OCHOBH 00BEKTHO-OPUSHTUPOBAHHOMO BU3YAIRHOIO TPOrpaMMHApPOBAEHS, KOIUpPOBaHHE OCHOBHBIX
THIIOB @II'OPHTMHYCCKMX CTIPYKTYP Ha @ITOPHIMUHYECKOM S3BIKS W Ha ODBEKTHO- OPHEHTHPOBAHHBIX
A3plkax. JIMHEHHEIA anropuT™. AJNrOpUTIMUUECKas CTPYKIYPE «BETBICHUE». ANTOPHTMUYECKA CTPYKTYPa
«BLIOODP». ANTOPUTMUTICCKAST CTPYKTYPA «IIHKIIY.

MNepemenneie: TWII, uMs, 3HAUCHAS. ADH(PMETHUECKHE, CTPOKOBBIE M JOIHUCCKHE BBIPAKCHMAL
DOYHKUUY B I3EIKAX AICOPATMHIECKOI0 U 00BEKTHO-0OPUEHTHPOBAHHOIO IPOTPaMMIPOBAHHAL.

['paduueckne BO3MOKHOCTE OO REKTHO-OPUEHTHPOBAHHOTO J35IKA 1IPOTPAMMIE POBAHHES.

HadopmanmoHHbie MOJETH U2 Pa3JHYHLIX TPeAMETHBIX 00JacTel

Okpyxaroyil MUp Kak HepapXuueckas cucreMa. MoxenupoBanne, GopMallu3alus, BU3YaTH3aIHs.
Mopemvposanye kak MeTos mosHaws. MarepuansHele M HHOOPMALMOHEBIE MoAeTH. GopMaln3alds I
BA3yauusarys Mofened. OCHOBHBIE STambl paspalOTKH ¥ MCCIENOBAHUS MOJCA€H Ha KOMIIBIOTEDE.
loctpoenue u ueenenopanue Gu3ndeckux Mofenei. [Ipubrmrennoe pemenne ypasheuuit. Kommsioteproe
KOHCTPYAPOBAHKAE C UCTONL30BAHUEM CHCTEMBL KOMITBIOTEPHOI'O Hep4eHUsl. OJKCICPTHBIE CUCTEME
pacTio3HaBanys KUMUYECKKX BemecTs, MadopMaluonise Moaeny ypasncaus 00heKTaMu.

Hudopmangonnnie H KOMMYHUKANHOHHBIC TEXHOIOTHH

Obpaborka Texcropoll mHBopMamur. Cosgamnie MOKYMEHTOB B TCKCTORBIX pefakropax. Beoi u
pesakTupoBaHue JoKymeHTa., CoxXpaHeHHC U IeUaTh JIOKYMEHTOB. (DopMarupoBanMe TOKYMEHTA.
GopMaTupoBauue CUMBOIOR 7 ab3ares. HyMepoRaHEbIE K MAPKUPOBAHHBIC CTIMCKH. | AGITHAILLI B TEKCTOBBIX
penaxTopax. KOMTIBIOTEPHBIC CIOBAPH U CUCTEMBI MAIDHHHOTO NCPEBOLA TEKCTOR. CHCIEMBI ONTHYSCKOTO
pacrmosHapanua  JokymMeHTOB. Kopwpomanume rexcrosoi uudopmanum. OOpaborka Tpaduueckoi
uHapopMaury. PacTpoBasg W sextophias rpabuka. WMutephelic u OCHOBHEIE BOZMGKHOCTH IpadHyecKux
pemaktopoB. Pacrporas u®  BexTopHag appMarms.  KommpopaHue Tpaduueckod  UHGOPMAITHM.
IIpocTpancTBeHHAS TUCKPETHIAMYS,

Pactposrie n300pakcHENS Ha 3Kpanc MOHHTOPA. LlaluTphl IBETOR B cUcTeMuX Iseronepenaqu RGB,
CMYK u HSB.

Koauporanue gucioroil vinopmanmu. [Ipeacrapietne 9ucnoBoR uHGOPMALAE ¢ TOMOIIBIO CUCTEM
CUMCICHUA. ApH(MeInUueckue ONEpaliy B MO3UIMOHEEX CHCTEMAX CUNCICHUS. J[BOMHTHOS KOMPOBAHHE
9uCel B KOMIIBIOTEpe. JNEKTPOHHERIe TadIMUNELL OCHOBHEIE LApaMeTPhl ILUEKTPOHHBIX Tabmurl. OCHOBHLIE
104 tuuosl u dopmatel gaHHBIX. OTHOCHTCHBHEE, abCOMOTHEIE H CMEINAHHBIE CCHUTKH. BCTpOeHHEIE
dyrxuun. [NocTpoedue quarpaMm U rpadUKoB.

Konuposanue u obpaboTka 38yKoBOH nHQOPMaITHA.



Hudporoe doro u rracO.

ba3®l IaHHEIX B 3IMEKTPOHHLIX Tabnunax. COPTHPOBKa ¥ MOKCK JAHHBIX B AMEKTPOHHBIX TaGIHMIax.

Anrebpa nmoruke. JloruueckAe OCHOBKL YCTPOMCTBA KOMIIBIOTEPA, Ba30BBIe JIOTHUECKUE SITICMEHTEL
CyMmaTop IBOHYHETX THCEIL

Wadopvanuonnsie pecypest WaTeprera. BeemupHas mayrtusa, DmeKTpoHHAf Irouta. OaiiioRbie
apxusrl. OOIienune B Mateprere. Mobwasubiit MuTepreT. 3ByK u suneo B Uarteprere. ITouck uudopMalnm
B MHuTeprere. O3nekTpoHHad Kommepuus B HMuTcpHere. Ilepenaua wmdopmanuu. JloKansHbe
KOMIBIOTEPHBIE CeTH. I'TmoGansHas xomnbiotepHas ceTs Wurepuer. Coctap UHTepHeTa. Anpecamys B
Wureprere. MapmpyTusanus U TPaHCHOPTHPORKAE TAHHLX N0 KOMIBIOTEPHEM ceraM. Paspaforka web-
CAWTOB ¢ MCIIONB30BAHMEM A3bIKA pasMcTkH TaieprexcTa HTML. Web-crpanuner n web-caiite. CroykTypa
webcrpannnel. QopMarupoBanne TeKeT2 Ha web-crpanume. BeTaska msoOpamenmit B web-cTpagHIbL
T'unepccritkn Ha web-cTparunax. CIMcku Ha web-cTpanunax. MarepakTHBHEE QOPMEL Ha web-CTpatuiax.

HUndopmaimonsoe 06mecTBo H HHGOPMALHOHHAS (€30MACHOCTE :

WNudopmaurornnoe  obmiectRo.  Mupdopmaunonnad  KyneTypa.  [lepCTIGKTHREI  pa3BHTHA
HH(QOPMANHOHHRIX U KOMMYHHKaLUMOHHLIX Texdomoruid. [1pagoeas oxpana nporpaMm u AaHHBIX. 3aliuta
uadopmanmn. [lpaporas oxpana uudopmanuu. JIWMIeH3WOHEBIE, VCIOBHO OeCIUIaTHRIE M CBOOOAHO
PacIpoCcTPaHsIeMbIe [IPOTPAMMEL

VYuefHo — TeMATHYECKOE IAHUPOBAHAE

7 Kaace.
’ Tema ypoxa Koa-o
mn HACOB
1 | Beeuenue. Mndopmaima, e mpeACTABICHAE U B3MEPELIHE. 1
2 | YcrpoiieTBo komnwioTepa. O6mas cxeMa. [Iporieccop, TamsTh. 1
3 | YerpolicTBa BBOXA M BLIBOJIA 1
4 | ®aiin u Qakinopas cHCTEMA 1
5 | Pabota ¢ daiizamn 1
6 | Ilporpammuoe oOeceueHUe o €r0 BHIbL 1
7 | Opranusanus uHGOPMATIOHHOID IPOCTPAHCTRA 1
8 | KoMOploTepHBIc BUPYCH B aHTHBHPYCHLIE [IPOIPaMMbl 1
9 | Cosmadre JOKYMEHTA B TeKCTOBOM PEAAKTOPE 1
10. | OcHOBUEIE APUEMET pENAKTHPOBRAHNS JTOKYMCHTOB 1
11 | OcHOBHBEIE TPUCMEL (JOPMATHPORAHMS TIOKYMECHTOR 1
12 | Bueapenve 00BEKTOR B TEKCTOBEIH JOKYMEHT 1
13 | Pabota ¢ TabnuilaMy B TEKCTOBOM JOKYMEHTE 1
14 | TlojroroBKa TEXCTOBOIO JOKYMEHTA CO CHLOXHBIM $OpMATUPOBAHUEM |
15 | Tropueckas remaruueckas paboTa. 1
16 | KoMIBIOTepHbiE CJTOBAPU M CUCTEMbI MANIMUIIONC TISPEBOA TEKCTA 1
17 | CUCTeMBI OIITHYUECKOI'0 PACIIO3HABAHMUS IOKYMEHTOR 1
18 | PacTpomas rpaduka 1
19 | BexropHax 1paduka 1
20 { Murepdeiic u BOZMOMXXEOCTH PACTPOBLIX IPadIIECKAX PEIaKTOPOB 1
21 | Pepaktupopanue n300paxednil B pacTpOBoM IpaduyeckoM pelakTope 1
22 | UaTepdelic ¥ RO3MOKHOCTH BEKTOPHEIX Mpa(puiecKuX peiaKTopos 1
23 | CozpaHue pUCYIIKOB B BEKTOPHOM TpadHyecKoM pCRaKTOpe 1
24 | KourpomsRag pabota 1
25 | PacTpoBas u BekTOpnas aHuMAIUL 1
26 IlpencraBnenue mupop%aumﬂﬁmx pecypcoR B rIodanbHoR 1
TCICKOMMYBHMKANMOHHOH CeTH
27 | Ceprucer ceTH. DNEKTPOHHAL T0Y1a 1
28 | PaboTa ¢ 3I¢KTPOHHOH 110 TOH
29 | Ceppucel ccti. QalilIOBRIE APXUBEI 1




o
2

Jarpyska aitnos us Hurepuera

1
31 | ConmanbHble CCPRBUCH CETH 1
32 | DnexTporHag KoMMeplus B MHTEpHETC 1
33 | Iouck wuopmMaiiua B ceTH MHTepHET 1
34 | JIngnag besonacuocTs B ceTH VIHTEpHET 1
8 knace.
? Tema ypoka Kou-so
/1 : HACOB
1 | Mndopmarug o HEKABOH 1PUPOAES 1
2 | Mudopmanus o KUBOIH Tpupojie 1
3 | Henorex u uadopmarms 1
4 | MudopManuoHHBIC TPOHECCE! B TEXHMKE 1
5 | 3naxu, GopMBI U 311aUSHHC 1
6 | 3makoBoIe CHCTEMET 1
7 | Koguposanne AE(GopMAaIUA 1
8 | KomuuecTro WHOOpMAIMY KaK Mepa YMEHBIICHHS HCONPEIRSHHOCTH 3HAHNS 1
9 | Camocroatensnas paboTa 1
10 | Onpepenenne KOMYeCTBA HHOOPMAITHI 1
11 | AndaBHTHBLA 110AX01 K ONPEieNeHAT0 KoJmdecTsa nadopmaiun 1
12 | Ilponcecop B cucreMHas TaaTa 1
13 | Yerpoiictra BBOAA HHGOPMALLULA 1
14 | YerpolicTa ReIBOAA HiihOpMaIuu 1
15 | OmrepaTHBEAS U JOATOBPEMEHHAS TAMSTE 1
16 | KoHTpoabHas paboTa 3a TEPROE IMOMYIOUMME 1
17 | ®aiin 1
18 | @ailiosasy cucTeMa 1
19 | Kopuposanue TekcToROM HHpOpMALin |
20 | Pabota ¢ daitmamu o juckamu 1
21 | Onepaunonnasa cucrema 1
22 | 1lpuxnagHoe HPOIrpaMMHOE OOSCTIEUSHHC |
23 | KoMIOBIOTEpHBIS BUPYCH B AHTABUPYCHERE TIPOTPAMMEL 1
24 | Camocrosrrennuas patora 1
25 | Koauposanue TekeToROH HHEGOpMann 1
26 | Cozgarne JOKYMEHTOB B TEKCTOBBIX PEIaKTOPAX 1
27 | Beoy u pepakTrpoRaHme JIOKYMEHTOR 1
28 { CoxpaHcHHC ¥ IeYaTh JIOKYMEHTA 1
29 | @opmaTupoBaHie CUMBOIIOB B ad3aIieB 1
30 | Co3panne # HOPMATHPOBAHHUE CITHCKOB 1
31 | Beraeka ornaBncHus B JOKYMEHT 1
32 | BeraBka B IOKYMENT TAONHIIBT L 1
33 | Kourpossaas padora 3a ToJ 1
34 | Urorosoe 3ausTre 1
9 xJuace.
Ne Tema ypoka Kour-s0
/n JACOB
1 AJTOPHTM H eT'0 hopMalIbHOE HCIIOTHEHRS 1
2 OCHOBHBIEC ANMTOPATMUYECKUE CTPYKTYPLI 1
3 TlepeMeHHBIE: MIMS, THTL, 3HAYCHUE 1
4 ApudMeTHYecKuUe, CTPOKOBLIC W JIOIMYECKUS BEIPaKSHUS 1




5 3rakoMCTRO ¢ cpenod Visual Basic. [Iporpamva, cTpykTypa, FanMCARUC. 1
6 {IporpaMMEpoOBanHe THHESUHEIX ATOPUTMOB 1
7 IIporpaMMupoBalHie THHERHBIX AIOPUTMOB 1
3 [IporpaMMupoBague NHHEHHBIX aJI OPUTMOR 1
9 [IporpaMMEpPOBAHKE ATOPUTMOB C "BETBICHUEM " 1
10 [IporpaMMupOBaHES aJIFOPHTMOE C "BETBICHHAEM" 1
11 IIporpaMMupoBanye arOPUTMOR ¢ "BCTBICHHAEM" 1
12 Ipoextr «/larsl v BpeMsa» 1 «CpaBHEHEE KOJOB CHMBOOBY 1
13 IIpoexT «OT™MeTKaY 1
14 {IpoexT «CnoBo-IIepeBEePTHIIDN |
15 I'paduveckne BO3MOKHOCTH 00BEK THO-OPUEHTAPORAHEOTO 1
TIPOT PaMMUPOBAK S
16 [poexT « paduueckuii peaaKTopy 1
p P
17 [TpOEKT « AHUMAIHTS 1
18 KoBTpONEHBLE YPOK 1
19 OXpyK4IOIMIH MHD KaK HepapxXxuiecKkas cucTeMa. MoAenuporanue, 1
hopManu3aLEs, BU3YaIn3ans
20 Martepuaisseic ¥ MHQOPMAITHOHHEBIS MOJIEITH. 1
- QopManusanys ¥ BU3yanu3anusa HHGOPMAIIMOHHBIX MOJETEH
1 OcCUOBHEBIE 3TAIE Pa3paloTKA W UCCICTIORAHUS MOJIENEH Ha KOMITBIOTEDE. 1
IlocTpoenue 1 neeneloRaHNe MoJIeNel W3 Kypca QUIUKH
22 [Fpoexr «bpocanye MIYHKA B [ITIOIATKY» H
Y
2 [Tpubmuxernoe pemeHue ypasHeHuil. [IpoekT « padirrdeckoc pemenue i
YPABHEHUS
24 KoMIBIOTEpHOE KOHCTPYHPOBAHKE ¢ UCTIONB30BAHUEM CUCTEMBI 1
KOMITBIOTEPHOTO GePUEH K
25 IDKCHeprable CHCTEMBI PACTIO3HABAHHS XHMHUICCKHX RCITCCTR 1
26 WabopMaumoHHEIE MOJICTH YIIPABICHUS 00BEKTaMH |
27 Auredpa yoruky. JIOrHHecKHe ICPEMERHRIE ¥ JTOTHUCCKAE BEICKA3HIBABHS 1
28 Jlornyeckue gyuxunyu. 3aK0Hb IOTHKHA 1
29 YIpoIneHue TOTHUSCKUX QYUK 1
30 Jloruieckue OCHOBH KOMIBIOTEPA 1
31 KouTponbHEL ypok 1
32 Wudopmaurordoe obmecTro. Madopmalmoanas KyIsTypa |
33 [ IpapoBas oOXpaHa NporpaMM | Aalilibix. 3aiuTa MIKPOpMANuU |
34 Pezeps 1




KoHTpoAbLHO-H3MEpHTENLHBIH MATSPHAT
7 xnaacca
Bapuant Ne 1

1. Uathopmanuio, OTpakaioyr HCTHHHOE IOJIOKENUE Bellei, 1a3613a10T
a) NOHATHOI 0} NOTHOH B) TTONCIHOM T) TOCTORCPHOMU

2. JIBOMYHBL KOJ KAKICTO CHMBONA [IPH KOUUPORalnK TeKcTorol urdopmanum (& kogax Unicode)
3aHAMACT B TAMATH [IEPCOHANBHOI0 KOMIBIOTEPA:

a) 1 daiiT 6) 1 KGaiiT ) 2 Qajttar) 2 6urta

3. M3mepenude TeMIepaTyphl IpeAcTaBseT coGon

a) mpoLece Xpaneuna uadopmanuy 6) nporiece mepeaavn HHGOPMAIHH B)
IIpoLIece MOMYYEHNs UHPOPMALMY ') Ipouece obpadoTku nrdopManuu

4. Kaxoe yctpoiieTro T1K npentaszHaueHo 1 BRIBO/IA MHpopMai? a)
npoueccop 6) MOHATOP B) KJIAaBHATYPa T') MATHUTOGOH

5. OnepallMOBHEE CHCTEMBI BXOJST B COCTAR:

4) CHCTCMBI YIIPaBJICHHS 0a3aMHi AaHHBIX O) CHCTEM IIPOIPAMMEPOBAHUA
B) npuknaanoro [0 ) cucremuoro 11O

6. Jlaxo gepeso xaranoros. Onpegenure

nonnoce nma gaiina Doc3.

a) o) B) A:/ r)

A:/DOC3.A/DOC3/Doc3TIOPT2/Docl A:/TIOPT3/Doc3 7.
PacTpoBoe n3obpaskenue — 310:

a) PUCYHOK IIpeICTARICHHHI W3 OA30BKIX SJIEMEHTOR 6)
PrcyHOK nDpefcTaBieH B W1ee COBOKYTIHOCTH TOUEK R)
PrCyHOK npeacTaRneH reoMeTpHIecKUMH QUIypaMu

8. B KakoM u3 nepeyrcIeHHEIX OIPeAI0KCHH TPaBUIbHO PACCTABICHEL TPOOETEI MEXKY CIOBAMYU U
3HAKAMH TIpelnHAHN?

a) MveeM — He xpaHuM , norepseM — mnadem. )

Hmeem — He XpaHuM, noTepseM — OnadveMm. B}

Hmeem — He XpaRUM,IOTEPIEM ~ TLIIaUEM.

T) FiMeeMm — He Xpauum, DOTEPIEM—TIIAYEM.

9. TexcTORBIM QOPMATOM JOKYMEHTA SIRILETCH:

a) xls 6) .doc B) .ppt ) .jpeg

10. B xadecrBe runepcculIKd MOKHO HCTIOIB30RATE: a)
TOABKO (PArMEHT TEKCTA 0) TONIBKO PUCYIIOK

B) (yparmMeutT TexcTa, rpaduucckoc w300pakeHue, YIPaRISIOMEH JIEMEHT T)

ey Tabnuinl

11. Onro ux en0B 3aKOANPOBAHG CNeAyroIuM obpazoM 2+X=2X. HalijuTe 570 CNORO a)

cepeep 0) KypCop B} MOJIEM T') pecype

12. PacnonomxuTe BEIMIHHEL B ropsike so3pacranms: 1010

GaliTos, 2 6atira, 1 Kbailit, 20 Ouros, 10 Gurtos

13. Ilpomrycxnas cIoco0HOCTS HEKOTOPOro Kanaia ¢easu parsa 128 000 Our/c. CKONBKO BpeMeHU
3aiiMeT nepenada o 3ToMy KaHary daitna odsemonm 1,5 MGaiT?

14, Jlis xpaHeHus pacTpoBoro mzodpaxeHus pasmMepoM 64x64 muxcens oreenu 512 GaliToB namiaTu.
Kakoro MakCHMaJIEHO BOSMOKHOE YHCIO ITBETOR B MATHTPE H300paKeHn?

15. Coolmienne, uidopManuoHHbiil 00beM xoToporo pasen 10 Koakir, sanumaet 8 cTpasul] oo 32
CTPOKHU, B KAKIOM U3 KOTOPEIX 3amucado 40 cumBonoB. CKOIbKO CHMBOTIOB B aldaBuTe, Ka KOTOPOM
3AMUCAHO 3T0 coobinenme?

16. OT pasBeqauka Oplia HolydeHa udpoBatiiag paqaorpaMMa, IepefaHHas ¢ HCOONb30BAHNEM a30yKH
Mop3e. [Ipr nepenade paauorpaMMbr ObUIO NOTEPsNO pasdnene 1ia OYKBEIL, 110 W3BECTHO, UTO B
PazuorpaMMe KCIONb30BATHCH TONBKC CICAYIOMHE OYKBBL

UAHI'Y



B
3

OupeerdTe TEKCT HCXOHOM paTaorpaMMBb IO LIOILYIEHHON AN POBAHKONK pajinorpaMmMe:

KonTpoabHo-H3MepUTeIbHEIH MaTepUAT
7 kaacca
Bapunanr Ne2

1. ir(opMaltiro, H3A0KCHEYIO HA JOCTYIIIOM JUIS NOTYUATSIS S3BIKE HasLIBAKOT: a)
monATHOIH 0) TOTHOK B) IONe3HOM I'} aKTYABHOH
2. JIRORHHEIH KO Ka/T0T0 CMMBONIA ITPH KOAMPOBAHKY TekcroBoi HHGopManyn (B kogax Unicode)
3AHUMACT B AMATH ISPCOHAILHOI0 KOMITBIOTEpa:
a) 1 6atit 6) 1 KoaiiT B) 2 Galitar) 2 Oura
3. Heperoy rekera ¢ arTHHECKOTO A3B1Ka HA PYCCKUA MOKHO Ha3BaTh:
a) Tporiece XpaneHus uadopmanny 6) npoiece epefaul HHGOPMaLKA B)
npoLece noayyenns uudopmaii ) mpougcs 08paboTK MHQOPMALHH
4, Kaxoe yerpoiicteo TTK npepHaznaueno 11 BBofa Hudopmalnn? a)
npoLcccop 6) MOHUTOP B) KIABHATYPA T') IIPUHTEP
5. OnepaimoHHas CUCTEMA:
a) CHCTeMa MPOTPaMM, KOTOpast 0Dece nBacT COBMECTHYIO paloTy BeeX YCTIPOACTE KOMIBIOTEPA 110
obpabdoTke uadopMaum
0) cucTeMa MaTeMATHIECKIX OTIepalii NS peleHus OTHeTBHEIX 3844
B) CHCTEMA ILTAHOBOTO PEMOHTA W TEXHWYECKOTO 00CITYKHBAHHIS KOMITBIOTEPHOH TEXANKH I')
TPOTPaMMA JUTS CKaHHPOBAHHUA JOKYMEH'1OB
6. Jaxo aepeso katanoros. Onpeyelimre
nosmoe ums gaisa Docl.

a) o) B) A/ _ Ty
A/DOC3 A/DOC3/Doc3 NOPT2/Docl A:/AIOPT3/Doc3
7. Bextoproe nzobpaxenne — 3T0:
a) Pucynok npencTaBnerHelid n3 6a30BEIX SNEMEHTOB O)
PucyHOK MpeAcTaBleH B HASE COBOKYNHOCTH TOUCK B)
Pucyvok mpeacrasiieH reOMETPHIECKUMU QUIypamu
8. B KaxoM H3 IIEPEIHCISHHBIX NPEIIOKEHUH IPABITEHC PACCTABIEHBI TPOOETBI MEXKILY CIOBAMK 1
3HAKAMY TTPSITMHAHMS
a) Ax! Maryiuka, ne poecpiuait yaapa! Kto 6enen, o1 rebe Be napa. 0) Ax!
Martyuika ,he noeepiuaid ynapa! Kro Scen ,Tor 1ebe He napa. B) Ax!
Martyuika , He fosepruai yaapa! Kto Sexen , Tor refe He napa. r) Ax!
MaTynika, e gosepraii yaapa! Kro Seper,ToT TE0E He napa.
9. TexcroBbiM (opMaTOM TOKYMEHTA SBIACTCA:
a) xls 6) .odt B} .ppt ) .gif
10, 'uneprexeT — 3710:
a) Tekcr DonsImoro oOreMa §) TEKCT, COAEPHKAIMA MHOTO CTPAHUI
B) TGKCT, PACIIEYATAIIHRE Ha MPAHTCPE T) TEKCT, COUSPKANMHE THIEPCCLUIKH
11. Kakoe W3 NepeuncieHHbIX NUKE CTOR MOXKHO 3aiudpoBaTs B Buae Kona $%b# a)
Mapc 6) apda B) 0301 I') peie
12. PacnomosxuTe BeNMYMHbL B HOPIKC YObIBAHKA:
a, 1000 Gaiiros, 1 0mT, 1 Gaitt, 1 KbaiiT
13. CkonbKO BpeMeHH OYICT ckaunsathes ayaaodaitn pasmepom 7200 Koalr npan MutepaeT-
COEMUHEHMH ¢ MaKCUMAIBHOM CKOPOCTHIO cxadtnBanms 1920 6rt/c?
14. Jns xpaseHns pacTpoBoro u3obpakenus pasmepom 128x128 makeens oTreny 4 Kbakita maMaTH.
KakoBo MaKCHMAIBLEO BO3MOMKHOE UHACIO LIBETOR B TANTPC N300paKeHEnA!



15. Coobmenue, nadopMamuonnsii 06neM Koroporo pased 5 Kbaiit, zanumaet 4 crpannm 1o 32

CTPOKH, B KaXKIOM K3 KoTopkix 3anucano 40 cuvsenos. CKoNbKO CUMBOMOB B aN(paRuTE, HA KOTOPOM
3aMMACAHO 3TO condIineHne?

16. Ot pazeeaunxa OplIa DOMyHeHA ITMPPOBAHHAA PAIMOIPAMMA, 1IEPENAHHAd ¢ UCHDIB30BaHKuEM a30YKHU
Mopsze. llpu nepenage panrorpaMmesl OLLTO moTepsiio pasduenue Ha OYKBLIL, HO H3BECTHO, YTC B
paguorpaMmMe HCIIGIB30BAMHCE TONBKO CICOYIOIITHE GyKBb]:

TAVEKX

Ofipenenure TeKCT HCXOAHOM paAlorpaMME! IO IOMyYeHHON MU pOBAHHOH paanorpaMMe:

KoHTpOoALHO-A3MEPHATETLHBIN MaTepHAJT
8 kiacca
Bapnaur 1
Hacrn 1

1, Ji1st 3anMcH TeKCeTa UCHONb30BaAICH 64-CHMROARHRIR andaBaT. CKONTEKO CHMBOJIOB B TEKCTE, €CI1A E1'0
obbem pased 8190 6nta? (Kaxmeii cymMBon andakuTa KOAUPYETCS OAMHAKOBLIM H MAHUMAIBHO
BO3MOXHEIM YMCIOM OHT.)

1) 128

2y 127

3) 1365

4) 1024
2. Jlng xpasesns pacTpoRoro usodpaxenus pasmepom 64 x 64 mixcens orsenu 512 6aliToB naMaATh.
Kakoro MaxcwMAaTBEHO BO3MOKHEOC HUCHO [IBETOR B TAITUTPE H300pamanns?

)16

2)2

3) 256

4) 1024
3.IlonpzoBarens padoTan ¢ katamorem buaerbl. CHavana o4 NONHSIICS HA ONHH YPOBEHD BBEPX, 34TEM
CIYCTHIJICS HA OJIME YPOBCHE BHE3, IOTOM CIIE Pa3 CIYCTUICH Ha OJUH YpOBeHs BHA3. B pesynbrare oH
okazancd B karanore DACOMPVloruka\Tadanues. YKaKATe TOMHEL DyTh KaTANlora, ¢ KOTOPEIM
H3HAYAIBEO paboTal MoIb30BaTeIh.

1) DACOMP\buneTm
2) DACOMP \buners\ T panuimsa\OxszaMcH
3) D:\buneTet
4) DACOMP\Ok3amen'\BrmeTh
4. Cunras, 9T0 KaXIbLA CUMBOJ KO upyeTca 16-10 6uramu, oneHuTe MEQOPMALHOHHENT 00BeM
crnienyromeit dpasei B koguporke Unicode:
Pumcxsce nEdpsl — IPHMep HEHO3ZHIHOHHOH CHACTEMBI CHHCIEHH.
1) 84 Guta
2) 880 Out
3) 88C Baiit
4) 84 Gafita
5. C kaxolt cKOpOCTRIO MOJEM Nepenact uedopmarpo o6vemom 15 I'éaliT 3a 32 MuByTEI?
1) 64 Mout/c
2) 64 Mbaiit/c
3) 480 Koaitr/c



4) 8 Mont/c
6. OT pasBenunxa GpUTa MOTY4ESHA CIICAYEOINAs 1iinhPOBAH NAs PASUOTPAMMA, IEPETARHAS ¢
HCIIONB30BaHMeM a30yku Mopse:

Ilpu mepefaye paauorpaMMEI OBUIO NOTEpAHO pa30heHue Ha OYKBLL, HO H3BECTHO, YTO B
paguoTpaMMe HCIOIB3OBATACE HEKOTOPhIE U3 GYKB!

K P A T H
- . — —s e °— ———
Onpenendre TEKCT pajuorpaMMsl. B oTsere yxkawxmTe, CKONBKO GYKB GBUIO B HCXOIHOI
pagHOTPaAMME. '
D35
2)6
37
4)4
Hacrs 2

7.Kakoe kaivyecTBO MHGOPMALKYN COASPIUT 5 MUHYTHBIN LiBeTHON QUbM, ECIU OIME €r0 Kajap
conepxut 64 Kb nndopmanuu, a 2a 1 cexyuy cMenstetes 16 xkaapos (Omeem yrasams 6 Mb),

OTtBeT:

8. B Tabnune mpuBe eHs! 3aIpOCH K IOMCKOROMY CEPBEPY. PACIIONOKETe HOMEPA 3aITPOCOB B IIOPSIKES
YOBBAHMS KOTMYECTBa CTPAHHUIT, KOTOPHIE HalIe1 NOMCKOBEIH CepBep 10 KasKIOMY 3aIpacy.

s oGo3pagerua norrueckei omepariua « Ay 8 3anpoce HCIONB3YETCS CHMBOI «}», 8 IS
norugcckei onepauun «Iy» — «&».

Ne 3ampoc
1 Kocmoc & 'arapur & noser
2 | I'arapus | Kocmoc | momet
3 larapunn & noner
4 | I'arapyn | KocMoc

OTnet:



KourrposbHo-u3mMepuTebHbIH MaTepualt

8 kamaceca
Bapuanr 2
Haers 1

1.B xoamposke Unicodexancblii CAMBOI KOIpyeTed MByMa Galiramu, Texcr, xpausumiics Ha
KoMIbIOTEPe, cofepxuT 4096 cumpBonor. Crombko K6 sanumaet 31oT TeKCT?
1) 64
2)6
38
4y 4
2. J{na Xpanesns pacTpOBOTO M306pakeHns pasMepoM 128 x 128 mukceneidt otrenu 8§ K6 mamsaru.
KaKoBo MakCUMAILHO BOZMOKHOES TUCHO LIBETOB B HATUTpe M30OpameHna?
D16
2)8
3)32
4) 256
3.IlonbzoBarens pabotan ¢ karanorom CAPRINT\PDF\Texts.
Cranala oH OAHATICS Ha OOAH YPOBSHS BBEPX, 34TEM €Il HA OFKH YPOREHb BBEPX, TOTOM HaXas Ha
KHOIIKY Ha3all. B KakoM KaTalore OH OKasancs?
1) Cid
2) CAPRINT
3) C\PRINT'\PDF
4) CAPRINTA\PDF\Texts
4. Cunras, 4TO KOKABI CHMRBOJN KOUUpyeTcs | 6-10 GuTaMu, OICHUTC HHPOPMATHOHHEI 00HEM
cienyromelt ¢pasnl B kogupoeke Unicode:
Apabckue nadpsl — npAMEP MOSKIHOHHOH CHCTEMbI CIHCIEHHS.
1) 86 bur
2) 884 out
3) 884 Gaiita
4) 86 Gaitr
5. CxopocTs liepeadun JaHEBIX Jepes MogeM pasua 236 Kéut/c. Cronbro cexyH §yIeT MepeaaBarh
JeHHEI MoJIeM (aiin pasmepom 512 K6aiir?
1)2
2) 8
3)32
4) 16
6. Ot pazBequuka ObINA TOMYUEHA CLEAYIONIAY IMUPPOBAHHAL PATHOTPAMME, IEPEIAHHAS C
WCIONB30BaHKUEM a30yku Mopae:

IIpn mepenaue panuorpaMMet OBITO IOTEPAHO pa3dHeHue Ba OYKBLHL, HO H3BECTHO, 4TO B
panroTpaMMe HCIIOJIB30BAIMCE CAeAYIoLINe OyKBLL:

A K J E H

OnpenenuTe TeKCT pajuorpaMmel. B oTeeTe YKaXHTe, CKOABKO OVKB OBITO B HCXOAHOIH
pammorpaMMe.

ns

2)6

N7

44



Yacrs 2
7.Kaxoe KONHYCCTBO MbbOPMALIMI COAEPAUT |,5 MUHYTHBIHR LBETHOH (BHIEM, SCITH OJMH €70 KafIp
coueprut 512 KO nndropManiy, a 3a | cexyHny emensercs 25 kaapor (Omeem yrasams e Mo).

OTpeT:

8. B Tabimie npUBENEHH 3a1POCHI K TOUCKOROMY CepBepy. PAcnonoKuTe HOMEpa 3arpocos B nopsanxe
BO3DACTAHHS KOJIMIECTRA CTPAHMLI, KOTOPEIC HARIET IIOUCKORLIR cepBep Mo KaXIOMY 3alpocy.

Homst obosHagenus moruyeckoi omepanuu «MJTH» B 3ampoce HCIONE3YETCS CAMBOI «/», @ L
JorHYeckoi onepanuy «H» — «&».

Ne 3anpoc

1 nrdopmaTura& maTeMaTHKa&3a1agm
2 uHpopMaTUKa| MaremMaruxa| zanaumn

3 nHdopMaTuKajzamaTm

4 nHpOpMaTHKa& 3a08UK

Otgert:

KourpoasHo-a3MepaTeTHHELIT MATCPHA
9 kmacca
Bapuant 1
Yactr 1
1.Cromeko equunl B IeoMYIHONA 3anucyd yucia 987
1
2)?2
3)3
4)4
2.Ha pucynxe— cxema jgopor, ceassiearomux ropoja A, b, B, I', 1, E, m K. Ilo kaxmoi mopore Mo:KHO
JIBUraTbCs TONBKO B OJIHOM HAIPaBeHWM, yKa3zaHHOM CTpeiakoi., CKOIbKO CYIISCIBYST pasludlbix MYyTeH
3 ropoga A B ropon K?

16

2)7

39

410
3.B mporpaMmc 3HaK«:=» 0003HATACT OIICPATOD TIPUCBAUBAHHESL, 3HAKH «9, «—», «*» W&/ —
COOTBETCTBCHHO OTICPAITAH CITOACHWS, BEIMHTAHWA, YMHOMKCHHA 1 JETICHMS. HpaBHI[a BRIOTOITHCHEA
omepalldi 1 TopsSaoK JeHCTBUI COOTRETCTRYIOT TpaBrIaM apudmerrku. OlpeenuTe 3HaucHIe
nepeMeHHoH b mocne BRIMONHEHENS anropHTMa:

a="7

b=a~8



a:=-3*+3
b :=a/l2*b

1)-3
)1
3)3
40

4. Yemy paBHO 3HAUECHME TIEPEMEHHO §, TIOJyYEHHOE B pesyiibTare paboThl CileIyromeil mporpaMmel. TekeT
IIPOrpaMMBbI IIPUBEICH Ha TPEX A3bIKAX NMPOTPaMMUPOBAHUA.

S i Beiicux Mackaib
SI3BIK
anr 5 =10 Var 8, %: integer;
Hau FOR x = 1 TO 11 Begin
uen s, k s= 5+12 s:=0;
ar={), NEXT x for k:=1 to 11 do
wyamkorl goll PRINT s s:=g+12;
r=et ]2 END write(s);
il End.
BHIBOL $
KOH.
1) 144
2) 120
3) 96 / ﬁ \
4132
5. Jlaa dparMeHT 31K rpOHHOM TabIHIIBL. zf\
A B C D \ <
1 3 3 2 7
P ={CI+Al)2 |=C1=-D1 [=A2-D] =

Kakast 13 hopMyJ1, IPUBEIEHHBIX HIDKE, MOKET ObITh 3amucana B sraekikeD2, 4T00bI IOCTPOSHHAs MOCTIE
BBIIOJIHEHYS] BEIMUCIICHHH IHarpaMMa 110 3Ha4eHusM Iuanasona saeek A2:D2 cooTBeTCTBOBANA PHCYHKY?

1)=A1-2
N=Al=l
3)=D1*2
4)=D1+1

6. Jloctyn k ¢aitny http.exe, HaxojsIeMycs Ha cepBepe www.net, OCYIIECTBIACTCS 1O IPOTOKOITY ftp.
dparMeHTHI ajpeca JauHoro ¢aiina 3akoaupoBans! nuppamu 0T 1 10 7. YKaKHUTE IOCICI0BATENBHOCTD
1udp, KoTopasi KOAUPYET aapec ykasaHHoro ¢aiina B MaTeprere.

1) 4513726
2) 5413726

WWW

http.

et

J

ftp

cXxe

||| |l b —

/




3) 5426713
4) 2467135

YaeTn 2

7. Hmxe B rabnuunolt gopue npefcraBier (pparMeHT Ga3bl JAHHBIX O PC3YIIBTATaX CIAPTAKUAIE]
LIKOITBHUKOR (FOHOTITH ).

Danuimsa Boapacr Ber 100 m (¢) IIpeExen B | Meranme maua
AIEHY (eM) (m)
ApTyxon 16 15,7 545 45
bBapanosu4a 15 15,9 537 47
Haparan 15 15,8 557 49
Kopaier 16 16,0 564 31
Manxwa 15 16,2 576 48
CITIKOB 15 16,1 5356 47

Cxoeko 3amuceid B JaHHOM (pparMeHTe yAOBISTBOPAIOT YCIOBHIO
{Bozpacr < 16) H (Ber 100m< 16) H (Ilpbukky B 1muny >550)7
B orBeTE YKAXKNTE OIHO YHCI0 — HCKOMOS KOTHUYSCIBO 3amcel.

OTeeT:

8. B TabnumeDat xpausrcs JaHHEE WIMEPEHMI CPEIHECYTOUHON TeMIEpaTyphl 3a HEIENo B
rpamycax(Dat[1] — nmangpie 3a momenensuuk, Dat [2] — 3a propumk m T.4.). Onpeacnute, uro Oyaer
Hale4aTaHo B PE3YILTATE  BBINONHEHWS  CHENYIOWIEr0 ANCOPUTMA, ZATHCAHHOTO Ha  TPEX
AITOPUTMHAYESCKUX J3EIKAX.

ANOPR ) MNecREH

_ belicun ackal i
HILIK

day = 1 nesbiai{i]

5 % -
A LR s e §
st Dtk - moin et e
=Dl das =k | 2 fret .
s ALY R

REC ;<0

Aatly

OTBer:






KoHTpoBH0 — H3MepUTENLHEIE MATEPHAJBI

9 kaacea
Bapnant 2
Yacrn 1
1.CrONBKO edHAI B ABOHIHOH 3amAcy vucaa 2347

N3

2)5

3H4

4)6

2.Ha pmcynke— cxema mopor, crazmBatomux ropoga A, b, B, I, JI, E » K. Ilo kaxmoli mopore MOXHO
JMBUTATLCH TOINLKO B OMHOM HATIPABICHWH, YKa3aHHOM CTpeikoi. CKOIBKO CYNIECTBYET PA3NMYHBIX ITyTCH
13 ropoaa A B ropoy K?

4) 10
3.B nporpaMme sHAK«:=» 0003na4aer OIepaTop NPFCRAUBAHMIS, 3HAKH «+», «—», «*» HW/» —
COOTBETCTBEHHO OEPAIMA CIOYKEHUs, BEMUTAHNA, YMHOKCHHS 1 AeiieHus. [Ipapunia BHTIOHEHKL
onepanuii ¥ TOpANOK ASHCTBUH COOTRETCTRYIOT IIpaBHiIaM apudMeTuxy. QupelenuTe 3HauCHIE
HcpeMeHHOH b Iocic BRITIOMHCHNS aITOPUTMA!

a:==0

b=a-10

a:=a—b/2

b:=a+2*b

16

2)2

34

4o
4. UeMy paBHO 3HAYEHUE NEPEMEHHOH 8, NOMyYEHHOE B pe3y ibTaTe paboThl cleylomel mporpaMyel. Teker
IPOTPaMMHEL IPABCICH HA TPEX A3LIKAX [1POrPaMMHAPOBAHNA.

| AATOPHTMHSMECKEH HILIK belienr : flacraan
arm Bid b, 5 AR INTEGER | War s, k: integer;
HEd & ow Hegin
Taenm @, Kk FOR k= 3 10 & a 1w B
2 otwm & 5 & ¥ ¢ 3 for ¥ 1= 2 o § odo
wuomnE ko oor 3 oon 8 LERT K & 1w & ¥ 33
g m & v I FrILD = wrliteln{sl
B End.
ELEGD &
I
1)48
2) 60
3)64



5. Jlat dparMedT snekTpoHHON TabIpkL

A B C b
i 3 4 & L
2 = 0] + DI = (12 = A=D1+ |

Kaxas m3 Qopmynr, NpHBesduHBIX HMKE, MOMKET OBITL 3AIHCAHA B sueiikeA?,

4TO0EI LLOCTPOEHHAs TIOC/E BLINOMHSHNS BLITUCICHHH AHATPAMMA 110 3HAUECHUAMS

JManazona gyeex A2:[)2 cooTBRTCTROBaANA PACYHKY?
1)=A1+D1
2) =B1-Al
3)=A1-1
4)=C1*D1

6. loctyn x aitry htmlxls, Raxomsmemycs na cepeepe dom.ru, oCyIIECIBISETCS [0 riporokomy ftp.
®parmMenTs anpeca JaHHOTO (aiina 3aKofupoBaHE TH(pPamu oT 1 70 7. VKamuTe TOCIENOBATETbHOCTS
1udp, KOTopas KOJUPYeT aApec yKasan#oro Qgaina B MeTeprere.

1 Xls
2 html
3 fip
4 #H
5 /
6 I
7 dom
1) 3476521
2) 2436571
3) 3421576
4) 3526471
Hacrp 2

7. Huxe B Tabiunoif hopMe npencraries GparMenT 6a3h! TaHIbIX JETCKOTO 03[0POBHTEILHOIO IEHTPA.

Ne | amunusn HAmsa ITon I'on Poct (cm) Bec (xr)
' POKACHASN
1 baxenko AHHa 2K 1993 165 57
2 ['ynpgena [Tonuna X 1593 168 60
3 YepHor Poman M 1993 174 65
4 | Kepbor Wran M 1993 192 77
5 Jlruesa Huna K 1994 160 48
6 | Cxeopuor Arnpei M 1992 184 73

Cronego zanuceil B 1aHHOM (parMenTe yAOBISTBOPSIOT YCIOBUEO
((TTon = «3K») | (Poct > 165)) WJIH ((Hoa = «M») U (Bec >70))
B oTBere ykaknTe 01HO YHCITO — UCKOMOC KOTHIECTBO 3amHCei.

OteeT:



8. B rabmmme Dat mpepcrasiednl JagHbIe 0 KONMHYECTBE TONOCOB, NOJAHHBIX 32 10 ucnofHUTENCH
papoassix reced(Dat| 1 |- KommuecTBo 10/0COR, TIOAHHEIX 34 HepBoro nenomHuTens; Dat[2]- sa sroporo
¥ T. 1.). Onpenennte, kakoe YHcno Oyaer HauedaTaHO B Pe3ynbTaTe paboTHl CIENYIOMER 1pOTPaMMEL
TexceT mporpaMysl TPHBEALH 1ia TPEX A3BIKAX NPOrPaAMMHAPOBAHHS.

AnTopsrmuieciinil 936EK _ Toennn
4 eatt Lk iis) War ¥, mr indegers
DIM k,E 28 Daky arrayii..il] of intege::
Dgn 1) 25 fegin
25 {axi{i] = 207 Dat izl
z2 Tat (3] = 1% fabid]
8 FagiB8) = 207 Lakld}
=zl Cat{?} = 29; Fabis]
Lati7] Z i Lapisl = 2oy Lap i)
Latfd] = oty LaM(E0F s 22 Lab{l1l] 3= 27;
i . oz
for ¥ »= 3 Lo TL O3
iF fabiyi o» 22 then
L 1F gl
AP 4 *oiw on.ov d
FRINE end;
worbeln ()
Bk

Otper:



MYHUILUIAJBHOE BIOUKETHOE OBIIEOBPA3OBATEJILHOE YUPEXKIEHHUE
«HOBO-JIEHHHCKASI OBIIEOBPA30BATEJBHA HIKOJIA»

VTBepK/IeHa IPUKa30M IUPEKTOPa MIKOJIBI
MBOY «Hoso-JIeaunckas COI»
Ne 61/20 or 31 asrycra 2020r.

Rk

PABOYASI IPOTPAMMA YYEBHOI'O KYPCA
N30panHbIe BONPOCHI MATEMATHKH

Ui 8 Kiacca
CPOK peayu3al|y IpOrpaMMBL. 1 rox

PA3PABOTYHUK:
[Tagnosa HaTanbst BUKTOPOBHA,
YUYHUTENTb MAaTEMATHKH

Hoso-JIenuno 2020 rox



MogcHUETE/IEHAA 3ANHCKE

PaBouasd HporpaMMa CIENKypea 10 MAaTeMaTvke AT 8 xpacca cocrapneHa Ha OCHOBE
TpeboBanuii derepanbHOro rocyIapCTBEHHOTO 06pa3oBaTebEOTO CTAHAAPTa OCHOBHOTO o0mero
obpa3oBanns, TPUMEPHOH IPOTPaMMEL OCHOBHOTO ofurero oOpa3oBaHus 110 MaTeMaTHKE.

Kypc opHeHTHpOBAH A1 yHAIMXCA 8 xmacca obMEOOPA3OBATEABHBIX YUPEWACHUE TOXL
pejlaKiued KOILeKTHBa aBTOPOB: AT, Mepansik, B.b.lonoackui, M.C.Axwup.

O6mas XapaKTEPECTHKA Y9eGHOT0 Kypea
JeRHBO! KypC CHCTEMATH3UPYET COACPKAHHAE yuebHEX npeaMeTos Anrebpa 1 TeomeTpys 4
CIIYIKET HOJTOTOBUTENBHOM Ga3ol ATA yHantuxes 8 wracca TpH MOATOTOBKE K [OCYAPCTBEHHOM
WTOTOBOH aTTeCTalllH.

XapakrepHo# OCOOCHHOCTBIO N@HHOTO yaefHOTO Kypea sBISeTCH CHCTeMaTH3alad |
oBobmenre A yIalUXCs, 3aKPEIUIEBMe 1 PasBHTHC yMeHuH U HABBIKOB I10 OCHOBHLIM TEMaM.
Kype [pejmonaraeT TEOPETHYECKAS 1 IPAKTHHSCKAS SAHITIL. Ocoboe BHuMaHIEe OyaeT

VIICNEHO H3YHEHHIO KPUTePHEB OUCHUBARMA 1 O(OPMIICHHIO PEIICHNA H OTBETA B Kayk oM 3azaue.

H3yveHne MATCMATHKHA B OCHOBHOH TIKO0JIe HANPABJIEH0 Ha A0CTIKECHHE CIICAYIOLIHX
meae:
1) ¢ nanpagienuu ARIHOCIMHOZO PAIGUNTUA

s pasBuTHE JIOTMIECKOTO W KPHTAYECKOTO MBIIUICHEA, KyIBTYPBl DedH, CNOCOOHOCTA K
YMCTBEHHOMY SKCILEPUMEHTY;

» dopMupoBaHAE Y YHALIAXCT MHTEIUTEKTYATLHOM YeCTHOCTA 1 0OBLEKTHBHOCTH, CII0CO0HOCTH K
TIPEOIONCHATO MEICTHTENBHEIX CTEPEOTHIIOB, BLITCKAIOIILHIX 13 OBLIIEHHOTO OTLITA;

e  BOCIIMTAHME KAYeCTB NUMHHOCTH, 06ECHCUMBAIOIIRX COMUATBHYIO MOGUIBHOCT, CIIOCOOHOCTD
TIPUHUMATE CAMOCTOATENILHEIE POILICHUS,

e $opMUPOBAHKE KATSCTB MBIGLICHHI, HeOOXOMMMEIX [Uisi afanTalMyd B COBPEMEHHOM
AEGOpMAIEORHOM 001IeCTBE;

e DPasBUTHE HHTEPECa K MATEMATHHCCKOMY TBOPHECTEY ¥ MATEMATHIECKHX CTIOCODHOCTE’;

2) 6 MemanpeoMentHom IAnpasaeniu

s opmmpoBaHue TPeICTABNCHHA O MATCMATHKE KaK YacTH OBINEUENIOBEUECKOH KYILTYPBL, O
SRAUHMOCTH MATEMATHKN B PA3BHTYH UUBUIA3ALAN ¥ COBPEMEHHOTO ofmecTsa;

« pasBHTHE [PEICTABICHHM O MATEMATHKE Kak dopMe oOIpCamAS ¥ MCTONC LO3HAUHA
EHCTBUTCIBHOCTH, COSJAHAE YCIOBHA A IpHOOPETeHHs T[EPBOHAYANBHOTO  ONBITA
MATEMATHIECKOTC MONCAHPOBAHN,

« {(opmuposaEne ODMIHX criocoGOB MHTENNEKTYAlbHON [eSTeNIBHOCTH, XAPaKTCPHbIX U
MATEMATHKY U SBITIOITHXCS OCHOBOA 103HABATENBHON KyIBTYPHL, 3RATMMON LM pasiuiHbX
chep TesI0BEIeCKOR ACATCIBHOCTH,

3) 8 npedmentHoM RANPACTCHUY

»  OBIAJCHHE MATEMATHUCCKAMM 3HAHUAMH ¥ yMCHHAMI, HEOOXOAUMBIMA AT TPONOIDKCHAM
ofyderud B CTapmel MIKOAE WM HHBIX 061ne0bpazoBATENBHBIX YUPSKICHAAK, U3YICHHA
CMEIKHBIX IUCIATLINH, IPHMEHEHHS B IOBCCAHCBHON KU3HIL

« co3jauve (QyHIaMEeHTa [ MATEMATHUECKOTO DassHTHd, (OPMUPOBAHHIL MeXaHHU3MOB
MEIIITICHEA, XapaKTEPHBIX L1 MATEMATHIECKOT EATENBHOCTH.



JloToHATe O B pabodei nporpamme 0003HAAIOTCS CCAYIOIINC Hetu: bopmupoBanye y

BCEX yuanmuxca Ga30BOH MATEMATHUECKOH HOATOTOBKH, cOCTARIAIOMER QYRKUNOHAIBHYIO OCHOBY
ocHOBHOrO 06Imero 00pa3oBaHus.

JlocTroKeHYe TTepeTncIeHHAX IEMed TPEIIONAracT PetIecHne CIeIyOiu 3a0ay:

CHCTEMATH3UPOBATH 3HAHHA H YMEHHA, HeOOKOMHMBIE AV IPMMEHCHUS B IPAKTHIECKOR
NESTENBHOCTH, 8 TAKXE I TPOLOIDKEHMsS 00pasoBatis, NPOBEPIACMEIC B X0/IC IPOBENCHUS
Or's;

dopMmpoBaTs yCTOWUMBRIC HAaBBRIKM B PCUICHWM 3372 £a30BOro YpOBHS, ODCCIETHTEH
[eTEHATIPABIEHHYIO TOATOTOBKY YIEHHNKOB K HTOIOBBIM HCIILITAHAAM;

COBEPINCHCTROBAT: YMERHC BBIIONHSTS 3aaHAs  Ha  3ajauHylo  TeMy, otpaboTKa
BEIYMCITUTCTEHEX HABBIKOB;

IPOBO/UTH CHCTEMATHICCKYHO KOPPEKIHOHHYIO pafoTy ¢ yHalIIMUCA ¢ HM3KHUM YPOBHEM
criocofHOoCTEH K YCBOSHHIC yIeGHOTre MATSpHana;

paccMOTPETh OCHOBHELIE THITHL 3a/iad, BXOMAMIMX BO BTOPYHO gacts KMo O1'3 g
yuanAXCs, KEAAOLMX TIOATOTOBHTECS 0osiee TIIATENEHO, MMCIOTINX JIOCTATOYHO 3HAHMH IS
yesoenus ojlee TPYAHOrO MaTepuala mno anreGpe U TEOMETPHH.

JIMMHOCTHBEE, MeTanpe/AMeTHbIE A PEAMETHBIC PE3YILTATEE
Wsyuenne xypca o paHHo# pabodedt fporpaMme criocoOCTBYST (DOPMHPOBAHHIO Y

YOAUIIXCS THYHOCHIHBIX, MENIANPEOMEnHslx U RPEOMEmHBIX PEIVLIMAMOos 00yHerus, cool-
BETCTBYIONMX TpefoBanuaM (DefepalbHOro roCyAapCIBEeHEOI0 00pa3eBATEILHOTO CTaHJapTa
ocHOBHOTO 0011ero 00pa30oBaHus.

4,
5.

Juurocmitsle pesyibmantbl:

BOCITUTAHVIC POCCHACKOH TPAXNAHCKOX WIACHTHYHEOCTH: NATPAOTA3ZME, YBAaXEHUT K
OTeuecTBY, OCO3HAHNE BKIaJA OTCUCCTBOHHRIX YuSHEIX B Pa3BUTHE MAPOBOH HAYKH:
OTRETCTBEHHOS OTHONIEHUE K YJCHMIO, I'OTOBHOCTE H crnocobHocTs  ofyHaroiExes K
CaMOPA3BUTHIO ¥ caMo00bpas0BaRuic Ha OCHOBE MOTUBALIKU K 0B yUCHUIO ¥ IO3HAHUIO,
OCO3HAHHEIA BEIOOD ¥ MOCTPOCHEAE nanpHeHed YHAHBEAYAAbHOH TPAeKTOPHH oOpasoBaHud
Ba BGase OPHEHTUPOBKH B MHEPS mpodeccuit X IpodecCHOHATBHBIX TPEATIOUTEHEH ¢ yuETOM
VCTOWHMBRIX ~ TO3HABATCNBHEIX ~ MHTEPECOB, 4 Taxme HA OCHOBe (HOPMHPOBAHHA
YBAKHTEHHOTO OTHOINSHHS K TPYXY, PasBUTHC ONbITa YyuaCTH B COHANHAO 3HAMAMOM
TpYAS,

yMEHUE KOHTPOIAPOBATH TPOUESCE T Pe3yIILTaT yaeGHOM 1 MATEMATHYCCKOH NEATENBHOCTH;
KPUTHIHOCTE MBILINCRMA, WHHIHATYES, HAXOMUUBOCTh, aKTHBHOCTE HpH PCHICHHH
MaTeMaTUIeCKHX 33/1ad.

Memanpedmentibie pe3yiomanmbl!

YyMEHME CAMOCTOSTCIBHO OMNPEAEAATh Nend CROCTO obyueHus, CTaBUTh H GOpPMYIRpPOBATE
i ceBs HoBRIe 3a1aud B yufbe, pa3BdBaTh MOTHBBI M HHTEPECH! cBoeld Io3HaBaTeIBEHON
AeATEIFHOCTH;

YMEHHE COOTHOCUTL CBOM fedfcTBAS € IUIAHHPYEMBIME DE3YNBTATaMHu, OCYOIECTBAALD
KOHTPOb CBOSH IESTENBHOCTH B TPOLECCS OCTHMEHAS PE3yNBTaTa, OMPESATE criocobB!
neticTsEd B paMKax IIPeAIIOXCHHBIX yenopuil B TpebopaHmi, KOPPEKTHPOBATH CBOM
MeRCTRAA B COOTBETCTBHH € A3MCHSIOIIEHCH CRTYAlHEH;

VMEHHE OIpeNeNnsTh MOHATHS, CO3/aBaTh o6obmenns, YCTaHaBIMBATE AHANOIHH,
KiIaccHpUIEPOBATh,  CaMOCTOATENLEO BEIOMpATL ~ OCHOBaHHS W KpuTepmu Ui
KnaccupuKarigiy,



4. yMmeHAe yCTaHARNVBATH IPHUMHHO-CEJCTBEHHBIC CBA3Y, CTPONTE JIOIHYCCKOC PaCcCyK/ICHHE,
YMO3aKTIOUEHAC {HHIYKTABHOE, REAYKTHBHOE U 110 AHATOTUH) U JIEJATh BEIBOJEI,

5. meppoHavyanbHBE npeAcTaBacHEA o0 mueAX M 0 METOAAX MAaTeMaTHKH KAk 00
VHHBEPCAIGHOM S3bIKe HAayKH H TEXHMKH, O CpPEJICTBC MOJCIMPOBANHA ABICHUN H
IIPOIIECTOR,

6. YMERAC BUMACTH MATEMATHUSCKYIO 3a4a1y B KOHTEKCTE npobIeMHON CHTYAlHu B APYIHX
AACIMILTHHAX, B OKPYKAKOINEH KUA3HH;

7. yMeHHe NOHMMATh K HCIOS30BaTh MaTEMAaTHHYECKMC CPENCTBa HATILAAHOCTH {rpaduxu,
TaBHITE, CXEMEL B Ap.) UL HIUTFOCTPALMH, HHTePITPETALNHA, apryMCHTALHH,

8, yMeHHE BHIBHATaTb THIOTE3Bl OpY POMIEHHM 387ati, NOHUMATH Feo0X0MUMOCTE  HX
IPOBEPKY;

0. DOH¥MMAaHHE CYIOHOCTH alTOPHTMHHECKHX IpeJnycaEuit W yMEHHE JeHCIBOBATh B
COOTBETCTBUH C IPSIICKEHHRBIM aTOPHTMOM.

Ipeomemnste pesynvmanist:

oy

0CO3HAHUE 3HAYCHIS MATEMATHKE B TIOBCEAHCBHOM XU3EH “EIORCKA,

2. NpeACTABICHHE O MaTeMaTHYECKOH Hayke Kax chepe MATEMATHYECKOH JedTeNbHOCTH, 00
3Tanax €€ PA3BATHS, 0 e€ 3HEYUMOCTH JULT PA3BUTHS THBUITH3AIIH,

3. pasBErde yMenuil paboTaTh © YIeOHBIM MATEMATHICCKUM TEKCTOM {aHanmH3UPOBATh,
W3BIEKATH HEOOXORAMYIO WH(GOPMAIHIO), TOYHO H TPAMOTHO BBIPAXKATH CBOH MBICIH C
TpUMEHEHHEM MATEMATHYECKOH TEPMHHONOTHN ¥ CUMBOJTMKHY, IIPOBOANTS KIacCH(pHKAlNH,
jorudeckue c0OCHOBRAHNS;

4. paagenve 6a30BLIM DOHSTUHHBIM AIIIapaTOM II0 OCHOBHEIM PasienaM CORCPKati;

CHCTEMATHICCKHE 3HaRus 0 QYHKUIATK ¥ UX CBOUCTRAX;

6. MPAKTATECKH SHAYMMBIC MATCMATHUECKHE YMCHAT W HABBIKH, KX IPUMEHORUC K PEIICHUIO

MAaTEMATATECKUX 1 HEMaTeMaTHUECKUX 3a7ad, NPeIIONAralonIee YMEHNAS.

L

¢ BEIOIOTHATE BEUECICHHAS ¢ AeHCTBUTSABHBIMY HHCIAMH;

« PELIATH YPABHEHES, HEPAaBEHCTRA, CHCTEMBl YPABHCHHH ¥ HEPABCHCTB;

o pemaTh TEKCTOBHE 3a4auy ApE(QMETATECKHM CIIOCODOM, C HOMOIIBIG COCTABICHUA H
pelIeHms YpasHennH, CHCTEM yDABHCHUE H HEPABEHCTB;

« POBOJUTH MPAKTHIECKUE PACUETHL: BEIYHCTCHHS C HPOLCHTAMA,

« BEIIONHATE TOKASCTBCHUHEIS IPe0dPa3OBaHHS PAHOHAILHEIX BEIPLKCHHIL

¢ HCCIIENIOBATH QYHKIMY ¥ CTPOHTD X TpadKi;

o UETAThL W WCIONB30BATh HHGMOPMAIHIO, IPEACTABICHHYIO B BHJe TAOIMIIEL MUATPAMMEI
(cTonGuarod B KPyroBoh);

e pEINaTh reOMETPHIECKHE 3a1a4U.

[InaunpyeMple pe3yIeTATHE 00y IeHAN

Yucna u gutiucienun. Anzebpauieckue splpancenin

Yuaquutica Hay4umes.

BEITONEATD TOXICCTEEHHBIE Npeobpasoranue BSIpaKeHMH, TPUMEHsS LIMPOKAH rabop
criocoO0B U IMPHEMOB;

YVuauyuiics ROIYHUM 803MONCHOCHTb,

BLIHONHST, MHOIOIIAroBEle Npeo0pasoBaEnd PalMOHANIBHGIX —BEIDAWCHWH, NPUMCHNL
IHPOKHii Ha0op cnocobos # NpHEMOB.

Ypasernenua u Hepasercmsa

Vuawguiica nayuumcs:



® pEuIaTE OCHOBHBEIE BHAE DPANHOHAIBHEIX VypaBHEHWH M HEPaBEHCTB, CHCTEMBL TBYX
YpPaBHERRH ¢ IBYMA HCPEMEHHBIMHU,
IPAMEHATE [PAQUISCKUE HPEACTABICRUs JUIA KCCICIOBAHIA ypaBHeHWHA W HEPaBEHCTB,
KCCISOBARHUS ¥ PEIICHNS CUCTEM YPABHEHUH ¢ ABYMH TIEPCMCHHBIMH.
YVuquuuiica noayiunm 603MONCHOCHb!
OBIIANETE CTIEMAANBHBIME IPUEMAME PCITCHAS YPABHEHNH 1 HEPABEHCTE X X CHOTCM;
TIPHMEHITH IpadhuIecKne IPSACTABICHNS, AT UCCICA0BAHMS ypaBHEHWH K HEPARCHCTB U UX
CHCTEM, COACPHAITX OYKBEHHEBIE KOS(OUIACHTEL.
@ynryun. Koopounansl Ha RPAMOH i RAOCKOCHMU
Vuawuiica naysumca.
CTPOHTE TPa(hUKH HIEMEHTAPABIX (YHKIWH, ACCICIOBATE CBOIHCTEA UACIORBIX DyHKIUN HA
OCHOBE W3yHeHNs [IOBCACHTA BX rpadrKoB.
Vuauyutics noayum 603MOHCHOCHb.
e FCHOTBI0BATH (PYHKIFOHATGHBE MPEJICTABICHMA ¥ CBOMCTBA GyHKIMA [ perieHus
MaTeMaTHUCCKHX 3aad.
Teomempun
Vuauguiics Hayuumcs!
o pemaTs 3anadM, CBA3AHHLIE ¢ HAXOXICHHEM TEOMETPHHECKHX BEIIMHHH.
Yuauwutica noxywum 603MONCHOCHb.
» OBJAASTH METOJAME PEIllSHUs 3184 Ha BEMHCICHHAC.

Mecrto npeamera B yuebHoM IUIaHe:
B yuefrom miaHe IIKONb! Ha A3YTIEHNE Kypca «I36paHHbIe BOIPOCE MATEMATHKAY B 8 Kacce
oTBOJATCH 34 1 w3 pacuera 1 4 B Henemo, Kype coCTaBIACT qacTh yuebHOTO I1aHa, GOpMHPYSMYTO
yuaCTHHKaMH 06pa3zoBaTebHOTO IPOoTEcea.

Coneprxanne IpOTpaMmbl

1. Bsedenue (I nac)
3HaKOMCTBO € IIeMAMH, 3aadaMy, COMCKaHUeM Kypea, €O cnenudurammeii OI'D, co CTPYKTYPOH H
COLEPIKAHAEM BK3aMEHAIHOHHOH PabOTE], C KPHUTEPUIMHA OLCHUBAHAS 9K3AMEHANMONHOM paboTh!.
PaGoTa ¢ JeMoBepcuci.

2. Yycaa u evivicnenun (5 wacoe)
Boraucnenys 1 mpeodpa3osadnsd ¥ YMEHH HCHOTB20BATE mpHoOpeTEHHDIE 3HAHHA ¥ YMCHUS B
[[PaXTAYECKOH NeATENLHOCTH H MOBCTAHEBHOMN XKUSHH, YMETh CTPOUTE | FACCIENOBATE TPOCTEHIIAE
MATEMaTHISCKUE MO/ISITH.

3. Anzedpauseckue guipadcenun (6 yaca)
Bomuwncnenns 1 npeobpasoBanus 1 yMEHNUA HCIIO/B30OBATE nproGpeTEHHDIE 3HaHUA ¥ yMEHNS B
IIPaKTIHecKOl JIESTeIBHOCTH 1 OBCEXHECBHON KU3HH, YMETH CTPOATS 1 HCCTIeNOBATE ITpocTedue
MaTeMaTHUECKUEC MOJISITH.

4. Koopounamyt Ha RPAMOU i RIOCKOCHIU (2 waca)

5. Ieomempua (7 waca)
BEIToNTHEHHES NeiiCTBHI ¢ TeoMeTpUYecKnMH Qurypamu, KOOpIHHATAMH K BEKTODaMH.
TTpoBOMHTS NOKA3ATEILHBIEC PACCYKACHUA IPY PEIICHKH 3a1a, OLCHHBATE JIOTHYICCKYIO
NPaBAIBHOCTS Paccy K ICHUH, PacIo3HABATH OIMGOTHbIE 3aKIIHOYCHIA.

6. Vpagmnenus u Hepusencmea (9 uacos)

7. @yuxuuu (2 waca)

8. Obobwenue (24aca)



7.

Yuebrno-mMemoduiecKuid KOMRIIeK

Asrebpa : 7 iace ! yUeGHMK DI yIAIAXCS obmeodpasosatenpHEX yupexenuii / A, T\
Mepansk, B. B. Tlonouckmit, M. C. Axup. — M. : Beuraua-I'pad, 2018.

Amrebpa : 7 Kmacc | JUIAKTHUSCKUES MATCpHAILl nocobpe 4Af  yUalUxcd
ofmeobpazoaTenpHEX  yapexgiennd / A, T Mepamix, B. B. Tomomcxm#, E. M.
Pagumosmd, M. C. Sxup. — M. : Berrana-I'pag, 2018

Aurebpa : 8 xknace : yueOHHK IS ydalmxcs 061Ie00PA30BATENBHEIX YUPERIEHNH / AL r.
Mepask, B. b. Tloaoucxuii, M. C. fxup. — M. : Bewnrana-I'pad, 2018.

AnreGpa : 8 xmacc @ JMOAKTHECCKHE MATepHalibl mocobpe Uit ydJaruxed
0BIE0BpasoBATENLHEX  yUpeRACHAR / A T. Mepsmwix, B. b. Iomouckult, E. M.
PaGruosny, M. C. Sxup. — M. : Benrana-I'pad, 20135,

TeomeTprs : 7 Kaace : y9eOHUEK ML yHAHXCS 0BIIEe05Pa30BATENBHBIX YAPEIKACHUH FALCT.
Mepsisx, B. B. Tlonoseku#t, M. €. Axip. — M. : Berrtana-I pad. 2018

TeomeTprs @ 7 Kiaace ; IMAAKTHUCCKUS MATCPHATIBT - rocobde sl yuarmuxces
0B1Ie00PAIORATENBHEIX YUPSKIEHRH / A. I'. Mepansk, B. B. Tlomonckui, E. M.
PaBunosuys, M. C. fxup. — M. : Berrawa-I'pad. 2017

Feomerpus : 8 KiIace : yueOHUK Ui yIaIIHXCS 061rie0Gpa3oRATENEHEIX YIPEKISHRA / A. T.
Mepansx, B. B. Honoscksit, M. C. Sxup. — M. : Bemrana-I'pag. 2018

8. TeomeTpus : 8 KIace : AMAAKTHIECKAE MATSPHATIR] | oceOHe AT YUALTHXCH

061me06PasoBATE HHBIX OPTaHH3aIUH / A. T. Mepamsk, B. B. [ononcke#, E. M.
Padunorwg, M. C. Sxup. — M. : Bentapa-['pad. 2017 .

Humeprem - pecypcest: http://www.mathgia.ru,

www.fipl.ru; www.ege.edilTu; www.allexlarin.ru; hitp://sdamgia.ru/

TemaTHUecKoOe IAHNpoBanue K pafodeii nporpavme

Ne | Tema ypoka KoauvecTBO Tac0B
Bgedenue (1 uac) )\

1 Brenenue. [octaraeM Ta#ae O3 1
Yucna u gp1uUcaeHun 5

2 Hatypansebie oucra. JlecaTHIHAA CHCTeMa CHOACICHMA. 1
ilpuseaxy

3 Jpo6u. OcHOBHOE ceoiicTBO ApoOH, ACHCTBHA C apolbaMu 1

4 ParmosanpHbe WHCIa, 3aKOHBL APH(METHICCKUX nedcTBUi. 1
CTeneHb ¢ HeTbIM TOKA3aTeNIeM

5 JlelicTBUTEIBHLIE UHCHA, 1

6 3ABRCUMOCTD MEXY BENHIUEAMHE, TPEODPasOBAKLL, 1
QOPMYJILE
Anzefpauueckue SHPANCEHUA

7 MuorounessL 1IpeofpasoBanus, TPR Crocoda pasioKeHns Ha 1
MHOKHTEIH

8 MzuorogreHst. CTeness i KOPeHs MBCTOIICHE © OmHOA 1
LIePeMEHHOH,

9 AsreGparmaeckas Apedb. CoxpalIcHue apobel i

10 | Anrebpamueckas 1pobb. ToXAECTBEHHEIC npeoOpazopaHms
BLIpa@KeERHA

| 11 | ToxACCTRCHARIC Tpeo0pazoBaHys BRIPAXCHHH ¢ MTOMOMIBIO 1




OPMYJI COKPAIICHHBIX YMHOXKCHHUI

12 | CrolicTsa cTEIIEHER i
Teomempus 6

13 | KoopnpraTHas Ipsmast, ITIOCKOCTS. 1
Wzobpaxenye TOUEK

14 | HexapToBsl KOOPAWHATHI HA IIIOCKOCTH 1

15 | FeomeTpudeckue hurypst, ux cokicTea. Msmepenne 1
[COMETPHYECKHX Be/IH, HaganbHble DOHATUS FeOMETPHH

16 | Tpeyroapauk. BUsl TPEYTOIBHHKOB. IIpusHaxy paseHCTBA U 1
105001 TPeYrombHIKOB. POPMYIEI ILIOIMAREH

17 | Yerwpexyronsauki. CBOUCTBA 1
YETHIPEXYTONLHUKOB. Qopmynel WIoLRACH

18 | OxpyxuocTs n xpyr. [IpusHaky 0 ¢BOACTBA 1
O6obuenue 1

19 | Pemenue yueOHO-TPEHHPOROHHOTO TECTA 1
Ypasuena u HepaseHcnea 9

20 | Jluneligbic ypaBHEHRASL 1

21 | KpagpaTebie ypaBHCHRA 1

22 | Jipobmo-pammoHarsueie ypapHeHHA. MeTo/Ib! BECICHNA HOBOH 1
TepeMERHOM, Pa3IOKCHIS Ha MHOKHATCIH

23 | JpodHo-pariiOHAMBHEBC YPaBHCHAL, MeTosl BBeicHNA BOBOH |
TepeMeHHOH, Pa3/IoKeHHs] Ha MEOKHTE/IH

24 | Cucrems ypagaennit, CrnocoObl pemies s 1

25 | Heparencrea. Crioco0wI pelnenns !

26 | Cucremel HepaseHCTB. CrocoDsl pemenys 1

57 | TexcToBoIE 3a1a9H. Permenyie 3a/1ad ¢ IOMOIIBIO yPapHeHHH | 1
apH(PMETHISCKIM CIIoc000M

58 | Texcropbie 3a/ady. Pergenye 3a7aT ¢ HOMOIIBIO YPaBHEHAH K 1
apu(MeTHUCCKEM crocobom
I'padguku 2

29 | Uncnopsle GyHKImM. DIeMeRTapEBE (YHKIHY, AX cBOHCTBA H 1
rpaduku

30 | IlocTpoenme rpadpuKoB CTOKHBIX GYHKIMH 1
Pynrpus 3

31 | TpeyronpHEEK. BHABI TPEYTONBHEKOB. TTpu3nHaKky paseHCTBA H 1
006U TpeyronsHUKeB. PopMysI TIomatei

32 | Yerwpexyroasanku. CrodcTsa 1
YeTHIPEXyroNLEUKOB. POpMyYIBI I0IANIEH

33 | OxpyxuocTs u kpyr, [IpusHAKA H ¢BocTRA 1
O6oduenne 1

34 | Wroroesli ypok. Pemenye yueOHO-TPSHAPOBOYHOTO TECTA 1
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