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1 HOACHUTEJIBHASA 3AIINCKA

JlonmonHuTenbHas 001eo0pa3oBaTeNibHas MpPOrpaMMa e€CTECTBEHHOHAYUYHOM
HaIpaBJIeHHOCTH «MaTeMaTuka Ji1sl IpOrpaMMHUCTOBY (Jjajee — mporpamma) UMeeT
0a30BbIi YPOBEHD U MpEeAHA3HAUCHA JIJIs1 00YyJaroMMUXCsl/BOCIUTaHHUKOB 7-11 kiac-
coB oOpasoBarenbHBIX IeHTpoB Ponma AHmpes Menpaudenko (manee — OLD),
oOyuaroiuxcs 1o HarpasieHuto «HapopmaTuka u mporpaMMHUpPOBaHUE.

AKTYaJIbHOCTb POTPAMMBI 00YCIIOBJIEHA TOTPEOHOCTHIO COBPEMEHHOTO 00-
niectBa B hopmupoBaHuu 3(H(PEKTUBHON CUCTEMBI padOThI C OJAPEHHBIMU yYallu-
MUCS B YCIIOBUSIX TOTIOJTHUTEIHHOTO 00pa30BaHUs.

[Iporpamma paspaboTaHa Ha OCHOBE CIEIYIOUIUX JOKYMEHTOB:

— 3akoH Poccuiickoit denepanuu «O0 obpazoBanumn» (DenepanbHbIil 3aKOH OT
29 nexabps 2012 r. Ne 273-®3);

— npuka3 Munuctepcrsa npocsenieHust PO ot 9 Hosa6ps 2018 r. Ne 196 «O6 ytBep-
KIACHUH MOPSAIKA OpraHU3alMKi U OCYIIECTBICHHS 00pa30BaTEIbHON IEATEIbHOCTH
0 JIONOJIHUTEIBHBIM 00111€00pa30BaTEIbHBIM IPOTPAMMAM));

— KOHUEMUHXS Pa3BUTHS JOIMOJHHUTEILHOrO oOpazoBanus nerei (PacmopspkeHue
[TpaButensctBa PD 0T 4 centsaops 2014 1. Nel1726-p);

— pacnopsbkenue [IpaBurensctBa PD ot 24 nexabps 2013 r. Ne 2506-p «Konen-
Ul pa3BUTHS MaTeMaThuueckoro oopasoanusi B Poccuiickoit denepanumy;

— TOCTaHOBJEHUE [JTaBHOTO TrOCYyAapCTBEHHOIO CAaHUTApPHOTO Bpada oOT
28.09.2020r. Ne 28 «OO06 yrBepxkaenun canutapubix npasui CII 2.4.3648-20 «Ca-
HUTAPHO-3IHJIEMUOJIOTHYECKHE TPEOOBAHMS K OpraHU3aIUsIM BOCITUTAHUS U 00yye-
HUS, OTABIXA U 03/I0POBIICHUS JETEN U MOJOIEKI;

— IOCTaHOBJIEHHE [ JIaBHOrO TOCYAapCTBEHHOIO CAHUTApHOIO Bpada oOT
28.01.2021r. Ne 2 «O06 ytBepxkaeHun canutapubix npasun CanlluH 1.2.3685-21
«I'urnennveckrue HOpMaTrBbI U TPEOOBAHUS K 0OECIEYeHHI0 0€30MacHOCTH U (MJIH)
OE3BPEIHOCTH JIJIs1 YeIOBEKa (PAKTOPOB CPEAbl OOUTAHUS.

Ilenaroruveckasi 1mesaecoo0pa3sHOCTb IPOTPAMMBI ONPEIEISAETCS pPa3BH-
THEM HHTEpeca yYallluXcsi K €CTECTBEHHOHAYYHbIM W WHKEHEPHO-TEXHUYECKUM
muciuuinHaMm. [Iporpamma HareneHa Ha oOecliedeHUe YCIOBUN ISl Pa3BUTHS
HABBIKOB, YMEHUH, KOMIIETEHIIUN MpeaMeTHON o0acTu «Maremarukay y o0y4aro-
muxcs OL[®, uMeromux BHICOKYIO MOTHBAIIMIO U MPOSBISIONIMX CIIOCOOHOCTH B
IPOrpaMMHUPOBAHUM U HUH(POpPMATUKE, YCIOBHM JJIi PA3BUTHUS MATEMaTHUYECKUX
HaBBIKOB U YMEHUMN, TPUMEHEHUS UX B MPOrpaMMUPOBAHUH U MH()OPMATHUKE.

[Iporpamma MoskeT ObITh peaqu30BaHa C MOMOIIbIO JUCTAHIIMOHHBIX TEXHOJIO-
UM, TEXHOJIOTMI CMEIIaHHOTO W MOJTYJIbHOTO 00yUYeHHS.

HoBu3Ha nporpamMmbl 3aKII04a€TCS B UCIIOJIb30BAaHUM PEUTUHTOBOM OLIEHKU
JOCTHKEHUN ydalnuxcsi 00pa3zoBaTesbHbIX 1IeHTpoB DoHna AHapess MeabHUUYEHKO
B 7/-11 knaccax (gasee — yyaniyecs) o MaTeMaTuKe.

Iesab mporpaMMsbl — IMOJTOTOBKA K YCIIEITHOMY YCBOEHUIO MPOTPAMM MO UH-
dbopmMaTuke U IporpaMMHUPOBaHUIO. JIOCTHIKEHNE TIEJI OCYIIECTBIISIETCS 3a CUET pe-
LIEHUS CIICYIOIINX 3a1a4:
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— Ppa3BUTh MAaTEMATUYECKOE MBIIIICHUE, MAaTEMAaTUYECKOE TBOPUECTBO, CIIOCO0-
HOCTH K MOJICTTUPOBAHUIO HAYYHOTO IKCIIEPUMEHTA;

— chopMHupoOBaTh OOITHE CIIOCOOBI MHTEIICKTYAIbHOU ACATEIBHOCTH, Xapak-
TEPHBIC JUISI MATEMATHKH | SBJISTFOIITAECS] OCHOBOM MO3HABATEILHOM KYJIbTYPHI, 3HA-
YUMOM JIJIS pa3IMUHbIX cep YeaoBeueCcKon e TeIbHOCTH;

— o0ecreyuTh yCIeurHoe MpoI0JbKeHne 00pa30BaHus B 00J1aCTH MaTEMATHKH U
IPOrpaMMHUPOBAHMST U MH(POPMATHUKH, U OCYIIECTBICHUE HAYYHOW W HUCCIEIOoBa-
TEIbCKOM JAESTEIBHOCTU B 3TUX 00JIACTSIX.

IIpu onpenenennu o0bemMa, Coaep:KaHUs U MJIAHUPYEMBIX Pe3yJibTATOB
MPOrpaMMBbl OCYIIECTBIISTIOCh YCTAaHOBJIEHHE COOTBETCTBHSI C COJECPKAHUEM IPO-
rpamMm o0yueHus 1o HanpasiieHuo « MHpopMaTHka u mporpaMMupOBaHHUE».

OTIMYNTEIbHOH 0CO0EHHOCTHIO MPOTPAMMBI SBJISETCS KOHIEHTPUUECKUI
MOIXO/ MIOCTPOCHUS Kypca U MEXIUCITUIUTMHAPHBIE CBS3M MAaTEMaTUKH U JPYTUX
npeameToB. [Iporpamma obecrieunBaeT TOTOBHOCTh K MPUMEHEHHIO MATEMATHKH B
MH(pOpMATUKE U MPOrPaMMHUPOBAHUHU U ABIISIETCSI OCHOBOM ISl YCIEIIHOTO YCBOE-
HUSI TEXHUYECKHUX JUCIMIUIMH U KypcoB. B mpezenax TemMbl BO3MOKHO U3MEHEHHE
KOJIMYECTBA YacoOB IO OJIOKaM B 3aBUCUMOCTH OT YCIOBUN peasn3aiiy MporpaMMBl.

Cpok peaan3anum nporpaMmbl — 5 JeT.

OO6mumit 06bem nporpammsl — 320 dacos.

[Ipo10BKUTENTEHOCT Y4eOHOTr0 rojia — 32 HeJleTu.

D®opMBbI M pesKUM 3aHATHH

3ansaTus npoBoAsATCS 1 pa3 B HEAENIO 1Mo 2 4yaca B MOCTOSHHBIX TPYIIax,
c(hOpPMHUPOBAHHBIX MO BO3PACTHOMY MPHUHIUIY M3 YYAIIUXCS, MPOIICIIINX KOH-
KypCcHBIA OTOOp (0COObIE MaTeMaTHYEeCKUE 3aCIyrd WIM JBYXCTYIIEHYAThI KOH-
KYPCHBI OTOOpP, COCTOSIIIMNA M3 MHUCbMEHHOIO 3K3aMEHa M YCTHOTO coOeceqoBa-
HHS).

OcHoBHast popma pabOThl — TEOPETHUECKOE 3aHATHE, MPAKTUKYM IO perlle-
HUIO 337124, MAaTEMaTUICCKHUE UTPHI M COPECBHOBAHUSI.

O:xuaemble pe3yJibTaThl 0CBOEHUSI TPOTPAMMBI:

¢ chOPMUPOBAHHOCTh MATEMATHUUECKOTO anmnapara y4yaliuxcs;

® TIOJITOTOBJICHHOCTHh K MHANBUAYAIBHON U HAYYHO-UCCIIEIOBATEIbCKON
JeSITEIbHOCTH; OCOOBIM YpOBEHb OTHOIIIEHUSI K MaTEMaTHKE Kak K (QyH-
JAMEHTAJIbHOM OCHOBE €CTECTBO3HAHMSI M 3JIEMEHTY OOlleuenoBeye-
CKOM KYJIbTYPBHI;

e BbIOOp ydauMucs HHGOPMATUKU U IPOTPAMMUPOBAHMSI KAaK BO3MOXK-
HOI oOnactu Oyayuieil npodeccuoHaIbHOU EATETbHOCTH.

Pe3yabTarhbl 0CBOEHHUSI TPOrPAMMBI ONPEACIISIIOTCS ¢ UCTIOJIB30BAHUEM PEid-
TUHTOBOW OLIEHKH JIOCTHKEHUH ydyalnuxcs no yueonomy npeamery. Ha ocHoBanuu
kod(ppunreHToB cioxkHoctH (nanee — Ken.) u 3Hauumoctu (nanee — K3H.) paccuu-
TeiBaeTcst peTuHr ([Ipunoxenue A).



KoHTpoJsb ocBOeHMsI TTPOrpaMMbl — TEKYUIUMWA, TPOMEKYTOUHBIM U UTOIO-
BBIIL.

Texymuii KOHTPOJIb OCYIIECTBISIETCS B (OpME OTBETOB Y JOCKH, MTUCHMEH-
HBIX CAMOCTOSITEIBLHBIX pa0OT, MPAKTHYECKUX PabOT U YCTHBIX OTBETOB, MPOBEPKHU
JIOMAIITHETr o 3aJaHusl.

[TpoMeXyTOUHBIN KOHTPOJIb OCYIIECTBISCTCA B (JOpME KOHTPOIBHBIX padOT
II0 TEMaM HJIA OJI0KaM.

NTOroBeIil KOHTPOJIE MTPOBOJAMUTCS TOCIE KaKJIOr0 roja o0yuyeHus B Gopme
AK3aMEHA, BKJIIOYAIOIIETO0 TEOPETHUYECKYI0 M IMPAKTUUYECKYIO YaCTH. DK3aMEH CO-
CTOUT U3 YCTHOW U MMCbMEHHOM YacTeM. Y CTHAs YaCTh — OTBETHI HA BOIIPOCHI, TUCh-
MEHHas 4acTh — HTOTOBasi KOHTPOJIbHAs paboTa.

[Iporpammoii He MPeaYCMOTPEHO UCI0JIb30BAaHUE TECTOB /JI1 UTOTOBOTO KOH-
TPOJISL.



7 kaacc [64 gaca, 2 yaca B HeAed10|

2 YYEBHO-TEMATUYECKWH IIJIAH 7 KJIACCA

Ne HaumenoBanue tem u 6J10K0B Obmeeko- | Btu. | B K.P. Ke. K3H.
JMYECTBO | Teop. | T.4.
y4eOHBIX mp.
4acoB
Tema 1 | MaremaTnuecknii a3bik. MaTemMaTuueckasi Mo/ieJib 9 4 4 1 3 5)
brok 1 | YucnoBble u OyKBEHHBIE BHIPAKEHUS 2 1 1 3 5
brok 2 | MaremaTHYeCcKHii S3bIK 2 1 1 3 5)
bnok 3 | JIuneitHple ypaBHEHHS C OAHOM MEPEMEHHON M YPAaBHEHHS, CBOSIIUECS K HUM 4 2 2 3 5)
KonTpoJsbHas pa6ora no teme 1 «JIuHeiinble ypaBHEeHH s 1 1
Tema 2 | OgHous1eHbl. MHOTO4YIEHBI 14 4 9 1 4 5)
biok 1 | OpHOuNeHsbI 2 1 1 3 4
brok 2 | MHorouneHst 4 1 3 3 3
bnok 3 | PaznoxeHne MHOTOYJICHOB HA MHOXHTEIH 7 2 5 4 5
KonTpoJsbHas pa6oTa no teme 2 «Pa3jioxkeHne MHOTOYJI€HOB HA MHOKUTETH» 1 1
Tema 3 | DyieMeHThI JIMHeIiHO ajaredpbl 8 3 4 1 4 5
brok 1 | Marpuisr 3 1 2 3 5
bnok 2 | Onpenenurenu. CucteMbl TMHEHHBIX YpaBHEHUN 4 2 2 4 5
KonTpoJsibHasi pa6oTa no Teme 3 «JjieMeHTHI JJMHEHHOI aaredopbn» 1 1
Tema 4 | ®yHkuuu 10 3 6 1 4 5
bnok 1 | Jluneitnas pyHkuus 3 1 2 3 5
bnok 2 | ObparHas QpyHKIUSA 3 1 2 4 5
brok 3 | CrenenHas pyHKIMS ¢ HATypaJIbHBIM TTOKa3aTeIeM 3 1 2 4 5)
KonTposbHas pabora no teme 4 «@yHkuum» 1 1
Tema 5 | Cucrembl ypaBHeHMil U pellieHHe TEKCTOBBIX 3a/1a4 9 2 6 1 4 5)
bnok 1 | Cuctembl JINHEHHBIX ypaBHEHUH C ABYMs IEPEMEHHBIMU 4 1 3 3 5)
Biok 2 | Pemenne TekCTOBBIX 3a0a4 4 1 3 4 5
KonTpoJsbHas pabora no teme 5 «Cucrembl JIMHEHHBIX YPaBHEHHI» 1 1
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Tema 6 | OcHOBBI INIAHUMETPUH 12 3 8 1 4 5)
bnok 1 | TpeyroapHHUK 6 2 4 3 5
biok 2 | ['eomeTpuueckue mocTpoeHUsI 5 1 4 4 5
KontpoabHasi padora no teme 6 «TpeyroabHuK» 1 1
Hrorosasi KOHTpoJIbHAsI padoTa 2 2
64 19 37 8




COAEPKAHME ITPOT'PAMMBI 7 knace

TEMA 1. MaTtemaTn4yeckuii si3bIk. MaTemaTuueckast Mmoaesb (9 yacoB)
bnok 1. YnucnoBblie u 0yKBeHHbIE BbIpaxkeHus (2 yaca).
Brimonaenne npocTeimmx mpeodpa3zoBaHu.
brok 2. MaTtemaTH4ecKHii si3bIK (2 yaca).
OcHOBBI TEOpUH MHOKECTB. UNCIOBBIE TPOMEKYTKH. Jlnarpammel Diinepa. Popmyia BKIIO-
YEHUS-UCKITFOUCHHUS.
bnok 3. JIuneiinble ypaBHeHMs € OIHOM NepeMeHHOI U ypaBHEHMSsI, CBOASIIIMECS] K HUM
(4 gaca).
VYpaBHeHus BUa ax=>b MpHU pa3NTUUHBIX 3HAYECHUSIX KOd((PULIMeHTOB. YpaBHEHHS, COIepKa-
1I1e MOyJib. Pelenne TeKCTOBBIX 3a7a4 aare0pandeckuM crocoOoM.
KontpoabHasi padora no teme 1 «J/Iuneiinoie ypasuenus» (1 gyac).

TEMA 2. Oagno4ienbl. MHorowiensl (14 yacoB)
bnoxk 1. OnHousiennl (2 yaca).
CreneHb ¢ HATypadbHBIM MOKa3atesieM. J[eMCTBUS ¢ OJTHOUYJICHAMM.
bnok 2. Muoroujienn! (4 yaca).
JelicTBusi ¢ MHOrouJieHaMHu. JlefneHuss MHOTO4YJIEHa Ha OJHOUJIEH ¢ ocTaTKOM. Teopema besy.
bnok 3. Pa3iokeHne MHOTOYIEHOB HA MHOKUTEIH (7 4acoB).
@opmMysbl COKpa€HHOTO yMHOkeHuA. buaom Herotona. Tpeyronpnauk [lackans. Beigene-
HUE MOJIHOTO KBajparta. Pa3noxkeHne MHOrowieHa Ha MHOKUATEIN PA3IMYHBIMU CIIOCOOAMHU.
Penrenne ypaBHEHUI BBICIINX CTEIIEHEW ITyTEM Pa3JI0KEHHS HA MHOXKHUTEIH.
KontpouabHasi padora no teMe 2 «Pa3JioskeHrne MHOTO4J1€eHOB HA MHOkUTeIm» (1 yac).

TEMA 3. DieMeHTBI JIUHETHO# aiaredpnI (8 yacoB)
brox 1. Marpuupbi (3 gaca).
Buner matpuil. JInHelHbIe oniepauy HaJl MATPULIAMH.
brok2. Onpenenurenn. CucTeMbl JJHHEHHBIX YpaBHeHH . (4 yaca).
OnpenenuTenn BTOPOro U TPEThero nopsiaka. Metos TpeyroJibHUKa BIYUCICHUS OTIPEACIIH-
TeJsl TPEThero nopsiika. MUHOPHI U anredpandeckre AonoaHeHus. Pa3noxkenue onpeaenu-
TEJI MO JIEMEHTaM psifia. Pelienue cucteM TMHENHBIX ypaBHEHUN MeToAoM Kpamepa.
KonTposabHasi padora o teme 3. «jieMeHTbI JIMHeHOH anredopbh» (1 gac).

TEMA 4. ®ynkuun (10 gacoB)
bnox 1. JInneiinast pynkuus (3 gyaca).
Jlunentnas pyukmwms, ee rpaduk u cBoiictra. [IpsMasi mpomopIMOHATBHOCTb.
baok 2. O6paTrnas ¢pynkuus (3 yaca).
OOpatHas QyHKIMS, €€ CBONWCTBA U TpaduK.
brok 3. Crenennast pyHKIHS ¢ HATYPaJIbHBIM MoKa3ateseM (3 yaca).

I'paduku GyHKIHI Y = XY = X" Tpaduueckoe pelieHue ypaBHEHUI
x%2=kx+b,x%=kx+b.
KontpoabHasi padora no teme 4 «®@yunkuum» (1 yac).
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TEMA 5. Cuctembl ypaBHeHHii 1 pelleHUe TeKCTOBBIX 3a71a4 (9 yacoB)
brox 1. CucremMbl JINHEHHBIX YPABHEHUH ¢ IBYyMsI lepeMeHHbIMH (4 gaca).
Paznuynbie ciocoObI penieHus CUCTEM ypaBHEeHUH. Pelienue cuctem ypaBHeHUH ¢ TapaMeT-
pOM.
bok 2. Pemienne TekcTOBBIX 3a1a4 (4 yaca).
3aiaun Ha MPOLIEHTHI, YaCTH, JBIXKEHUE, IBIXKEHHE O BOJIE, COBMECTHYIO pabOTy, CMECH,
CIUIaBBI.
KonTpoJabHasi pa6ora mo teme 5 «CucreMbl JIMHEHHBIX ypaBHeHUin» (1 gac).

TEMA 6. OcHoBbl miianumerpuu (12 yacon)
bnok 1. Tpeyronbuuk (6 yaco).
TpeyronbHuk u ero Buabl. [Ipu3Haku paBeHCTBa TpeyroiabHUKOB. CBOWCTBAa paBHOOEIPEH-
HOT'O TpeyrojibHuKa. Meaunanbl, OUCCEKTPUCH, BBICOTHI TpeyrojabHuKa. CymMma yrioB B Tpe-
yronbHuke. HepaBeHCTBO TpeyrosbHUKa. COOTHOIIEHHE MEXTY CTOPOHAMH U YTIIaMU B Tpe-
YTOJIbHUKE.
bnok 2. T'eomerpuyeckue nocrpoenus (5 4acos).
['eoMeTpuyeckre NOCTPOEHUs C TOMOIIBIO HUPKYIS U JIMHEUKU. OKPYKHOCTh U KPYT.
KounrpoabHas padora no reme 6 «Tpeyroasaux» (1 gac).

HNrorosasi KoHTpOJILHAs padoTa (2 4yaca).



8 kaacc [64 yaca, 2 yaca B HeeJo0|

YYEBHO-TEMATHYECKWH IIJIAH 8 KJIACCA

Ne HaumenoBanue tem u 0J10K0B Obmee | B 1.u. B 1.4. K.P. Kei. K3h.
KOJIU- | Teop. p.
YECTBO
y4ae0-
HBIX
9acoB
Temal | Teopus urp. Teopusi rpadosn 6 3 2 1 4 5
brnox 1 | Teopus urp 2 1 1 4 3)
brox 2 | Teopus rpados 3 2 1 4 5
KonTpoubnas padora no teme 1 «Teopus urp. Teopusi rpagos.» 1 1
Tema 2 | KBaapaTHble KOpHHU 9 3 5 1 4 5
brnox 1 | KBampaTHbIif KOpEHb U €r0 CBOHCTBA 4 2 2 4 5
bnok 2 | IIpeoOpazoBaHue BRIpa)KEHUH, COEPKAMUX KBAAPATHBIE KOPHU 4 1 3 4 5
KontpoabHasi padora no teme 2 «kKBaapaTHblii KOpeHb» 1 1
Tema 3 | YpaBHeHHsI M cCHCTeMbl YpaBHEHMIi 9 3 5 1 3 5
bnok 1 | KBagparHble ypaBHeHUs 2 1 1 3 5
bnok 2 | JIpoOGHO-panrioHaIbHbIE YpaBHEHUS 3 1 2 3 5
bnok 3 | Cucremsl ypaBHeHHI 3 1 2 3 5
KontpoabHasi padora no teme 3 «YpaBHEeHHs M CHCTeMbl YPaBHEHHII» 1 1
Tema 4 | HepaBeHcTBa 6 2 3 1 3 5
brnok 1 | YucnoBble HEpaBEHCTBA 2 1 1 3 5
bnok 2 | PemieHne HepaBEeHCTB € OAHOM MEPEMEHHON U UX CUCTEM 3 1 2 3 5
KonTpoJsbHasi pabora no teme 4 «PemeHue HepaBeHCTB ¢ OHOM NepeMeHHOH U 1 1
HX CHCTEM)
Tema 5 | @ynknuu u ux rpapuku 8 3 4 1 4 5
brnox 1 | DnemeHTapHble PYHKIIMH, UX CBONCTBA U IrpaduKH 3 1 2 3 5
bnok 2 | IIpeoOpazoBanue rpagukoB GyHKIMHA 4 2 2 4 5
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KonTpoJubHnasi padora no teme 5 «I'paduxm» 1 1
Tema 6 | YUeThIpexyrojibHUKHU 10 3 6 1 3 5
bnok 1 | Ilapamienorpamm. [Ipsmoyronsauk. Pom6. Kanpar. Tpanerus ) 2 3 3 4
Biok 2 [Tnomaam MHOTOYTOJIBHUKOB 4 1 3 3 5
KontpoJsbHas padora mo teme 6 «UeTbIpexyroabHUKN» 1 1
Tema 7 | IlonoOHbIe TPEYTrOJIbHUKH 6 2 3 1 4 )
brox 1 | Ilpu3naku mogo0us TPEYroJbHUKOB 2 1 1 4 3
bnok 2 | CooTHOIIEHUS MEXK Ly CTOPOHAMH U YTIIAMH IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 3 1 2 4 )
KonTposbHas pa6ora no teme 7 «Ilonodue TpeyroibHUKOB» 1 1
Tema 8 | OkpyxkHOCTH 8 2 5 1 4 5
brnox 1 | M3mMepeHus yrioB, CBA3aHHBIX C OKPYKHOCTbIO. MeTpruecKre COOTHOILIEHUS B OKPYXK- 3 1 2 3 5
HOCTHU
bnok 2 | BnucanHas v onMcaHHast OKPY>KHOCTh 4 1 3 4 3
KonTpoJsbHas padora no teme 8 «OKpPYy:KHOCTH) 1 1
HroroBasi KOoHTpoJIbHasi padoTa 2 2
Hroro: 64 21 33 10
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COJAEP)KAHUME ITPOI'PAMMBI 8 knacc

TEMA 1. Teopus urp. Teopusi rpados (6 yacoB)
bnok 1. Teopusi urp (2 4yaca).
OcHoBHBIC TOHATHS 1 Kiaccupukaiys. DopmansHOE TIpeacTaBieHne urp. ['padudeckoe pe-
IICHUE UTD.
brok 2. Teopusi rpados (3 uaca).
I'padbl. OcHOBHBIEC MOHATHSA, TOUCK KpaTyaiiiiero myTu. MakcuManbHbI NOTOK, MUHUMAJIbHBIN
paspes.
KonTpoabnasi pa6ora no teme 1 «Teopusi urp. Teopusi rpagos» (1 gac).

TEMA 2. KBagpatnbie kopuu (9 yacoB)
brok 1. KBaapaTHblii KOpeHb U ero cBoiicTBa (4 yaca).
Omnpenenenne apupMeTHUECKOT0 KBaJpaTHOro KopHs. CBoicTBa apu(pMETHYECKOro KBaj-
paTtHoro kopHs. Uppanuonansasie uncna. OnpezeneHue KopHel BrICHINX cTeneHend. OyHk-

st Y ley:"&.

bnok 2. IlpeoOpa3oBanue BbIpasKeHHU, COAePKaAIIAX KBAIPaTHbIe KOpHHU (4 1aca).
[TpeoOpa3oBanue BBIpaXKEHUM, COAEPKAIIMX OINEPALMIO U3BJICUEHHUS KBAJPAaTHOTO KOPHS.
OrneHka BBIpaXEHNN, COAECPKANX KBAAPAaTHBIE KOPHHU.

KonTpoJasHasi padora no teme 2 «KBagpaTnslii kopenb» (1 yac).

TEMA 3. YpaBHeHus 4 cucTeMbI ypaBHeHumii (9 yacoB)
bnox 1. KBanpaTnblie ypaBHeHus (2 4yaca).
Knaccuduxkanus kBaapatueix ypaBaenuit. @opmyna kopseil. Teopema Buera.
Pemenne ypaBHeHHUI, NPpUBOASIIMXCS K KBaApaTHbIM. lIpencraBieHne KBaapaTHOro Tpex-
YJI€Ha B BUJIE IPOU3BEACHNUS JIMHEMHBIX MHOXKUTENEH. Perienne 3ana4, CBOASIIMXCS K KBa-
pPaTHBIM YPaBHEHHUSIM.
bnok 2. ipooHOo-panHoHaIbHble ypaBHeHus (3 yaca).
Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHUN. Perienne 3a1au ¢ moMoIbo JpoOHO-paluo-
HaJIbHBIX YPAaBHEHUH.
bnok 3. Cucrembl ypaBHeHwuii (3 yaca).
CucTeMbl TMHENHBIX YPAaBHEHUN C ABYMS M TpeMs NEpEMEHHbIMU. Pemenue npocrenmmx
CHCTEM, B KOTOPBIX OJTHO U3 YPABHEHUH HE SBIISIETCS JINHEMHBIM. PellieHne 3a1a4d ¢ TOMOIIbIO
CHUCTEM YPaBHEHUN.
KonTpoJsbHasi paboTa no Teme 3 «YpaBHeHHs U cUCTeMbl ypaBHeHui» (1 1ac).

TEMA 4. HepaBeHnctBa (6 yacoB)
bnok 1. UncnoBble HepaBeHCcTBA (2 yaca).
CBoICTBA YMCIOBBIX HEPABEHCTB. OLIEHKA 3HAUEHUI BBIPAKEHUM.
brok 2. Penienne HepaBeHCTB € O/IHOM MepeMeHHO# 1 ux cucreM (3 yaca).
PeuieHre HEpaBeHCTB ¢ OJHOW MEpPEMEHHOM. Pellenue cucteM HEpaBEeHCTB C OJHOU Iepe-
MEHHOMH. Pelienrue COBOKYITHOCTEN HEPABEHCTB C OJHOM ITIEPEMEHHON.
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Kontpoabnasi pa6ora no teme 4 «Pemenne HepaBeHCTB € 0/IHOI MepeMEeHHOH U UX CH-
crem» (1 gac).

TEMA 5. ®ynkuuu 1 ux rpaguku (8 yacos)
bnok 1. DnemeHTapHbie (PYHKIIUH, UX CBOICcTBA M rpaduku (3 1yaca).

Oyuxn ¥ = KX+ D,y =Ix| y = xzxy:\&,y =x>.y=xlhy=x"
bnok 2. IlpeodpazoBanne rpadukoB ¢pynxnmii (4 yaca).
[TapannenpHblil IEpEHOC, PACTSIKEHUE, CKAaTUE, CUMMETpUs rpadukoB GyHkumii. [Ipeobpa-
30BaHue TpaduKoB QYHKIIUH, COAECpPKAIUX MOTYJIb.

KontpoabsHasi padora no teme 5 «I'padguxn» (1 yac).

2

TEMA 6. Uerbipexyroabuuku (10 yacon)
bnok 1. IMapanaeaorpamm. [IpsimoyroabHuk. Pomo. Keaapar. Tpanenus (5 yacos).
Omnpenenenus, CBOMCTBA, MPU3HAKU QUTYP.
bnok 2. Ilnomagu MHOTOYroJIbHUKOB (4 yaca).
[Imomage MHOTOYrOobHUKA. OCHOBHBIE CBOMCTBA IuIomaau. [Inomanu napamienorpamma,
TpEeyroJbHUKA, Tpanenuu, pomoa. Teopema [Tudaropa.
KontposabHasi padora no teme 6«HernipexyroasHukm» (1 gac).

TEMA 7. [Tonooubie TpeyrojbHuku (6 4acos)
bnox 1. llpu3Hakyu noao0usi TpeyrojibHUKOB (2 yaca).
Omnpenenenue nNof00HBIX TPeyroJbHUKOB. [Ipru3Haku mogooust TpeyrojibHUKOB. Teopema 00
OTHOUIEHUH TUIOLIA/IeH TOT00HBIX TPEYroJIbHUKOB. [I[puMeneHne noqooust K 10Ka3aTenbCTBY
TEOPEM U PELICHUIO 3a/1a4.
bnok 2. CooTHOMIEHNS MEKIY CTOPOHAMM M YIJIaMHM NPSMOYTOJBLHOI0 TPeyroJbHUKAa
(3 uaca).
MeTpuueckue COOTHOIIEHHUS B TPSIMOYTOJIBHOM TPEYTOJIbHUKE.
KontposabHasi padora no teme 7«Ilogodue TpeyroabHukon» (1 yac).

TEMA 8. Okpy:kHocThb (8 4yacoB)
bnok 1. U3mepeHust yriioB, CBA3aHHBIX ¢ OKPYKHOCTbI0. MeTpuuyecKkue COOTHOIICHUS
B OKpPY:KHOCTH (3 yaca).
KacarenbHas k okpyHOCTH. LleHTpanbHble U BIMCAHHbIE YIJIbl. METpUYECKHUE COOTHOIIIE-
HUS MEXKIY XOpAaMH, OTPE3KaMH KacaTeJbHbIX U yIiaMu B OKPY’KHOCTH.
bnok 2. BuucaHHasi M ONIUCAHHAS OKPYKHOCTD (4 4yaca).
YerbIpe 3aMeyaTeNbHbIe TOUKH TPEYTOJIbHUKA. BrincanHas u onucaHHasi OKpy»KHOCTH. BHe-
BIIMCAHHASI OKPY>KHOCTb.
Kontpoabnas padora no teme 8 «Oxpyxnocts» (1 yac).
HNTorosasi KOHTpoJIbHAs padoTa (2 yaca).
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9 kaacc [64 yaca, 2 yaca B HeeJI0]

YYEBHO-TEMATHYECKWH IJIAH 9 KJIACCA

Ne HaumenoBanue tem u 010K0B Obmee ko- B | Bru. K.P. Kea. K3H.
JUYECTBO | T.4. p.
y4eOHBIX | TEOP.
4acoB
Temal | YpaBHeHMS U cUCTeMbl yPABHeHMIt 10 4 5 1 4 5
brnox 1 | YpaBHeHus 4 2 2 4 5)
bnok 2 | Cuctemsl ypaBHEHU 5 2 3 4 5
KontpoabHnas padora no teme 1 «YpaBHeHHS U UX CUCTEMbD) 1 1
Tema 2 | PaninoHa/ibHble HEPABEHCTBA U HX CHCTEMBI 10 4 5 1 4 5
brnox 1 | HepaBencrBa 4 2 2 4 5)
bnok 2 | Cuctembl 1 COBOKYITHOCTH HEPaBEHCTB 5 2 3 4 3
KonTpoJsbHas padora no teme 2 «CucTeMbl H COBOKYITHOCTH HEPABEHCTBY 1 1
Tema 3 | BekTOpbI M MEeTO KOOPAUHAT 8 3 4 1 4 5)
brnok 1 | BekTopsl 4 2 2 4 5)
bnok 2 | Meron koopauHat 3 1 2 4 5)
KonTpoJsbHas pa6ora no teme 3 «Pelienne 3a1a4 MeTo10M KOOPAHHAT 1 1
Tema 4 | YUncaoBble pyHKIMU 8 3 4 1 4 5)
Bmoxk 1 OyHKIHUH 2 1 1 3 5
bnok 2 | CreneHHble GYHKLUU C pallMOHAIBHBIM IIOKa3aTeIeM 5 2 3 4 5
KonTposbHas padora no teme 4 «CreneHHble PyHKIMHU € PALHOHATbHBIM I10- 1 1
Kazarejaem»
Tema 5 | CooTHOUIEHUSI MeKAY CTOPOHAMM M YIJIAMM TPeyroJbHUKA 8 3 4 1 4 5)
brok 1 | CuHyc, KOCHHYC, TAHT€HC U KOTAaHTEHC yTia 3 1 2 3 5
brnok 2 | CooTHOIIEHUSI MEX 1Y CTOPOHAMH U yIIIaMH TPEYTOJIbHUKA 4 2 2 4 5
KontpoabsHast padora no teme 5 «COOTHOIIEHUSI MeKAY CTOPOHAMM M YIJIaMH 1 1
TPeYroJibHHKA))
Tema 6 | IlocienoBaTeabHOCTH 8 3 4 1 3 5
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brok 1 | IlocnenoBaTenbHOCTH U apupMETHIECKAst TPOTPeCcCHs 4 2 2 3 )
biok 2 | 'eomeTpuueckas mporpeccus 3 1 2 3 5
KontpoabsHasi padora no teme 6 «IIporpeccum» 1 1
Tema 7 | DiieMeHTHI NPUOJIMKEHHBIX BIYNCIEHUI, KOMOMHATOPUKH U CTATHCTUKHU 3 1 1 1 4 5
brmoxk 1 | Ilpubnmxenue uncen 1 1 4 5
bnok 2 | OnmcarenpHas cTaTUCTUKA M KOMOMHATOPHKA. 1 1 4 5)
KontpoabHasi padora no teme 7 «jieMeHThl NPUOIUKEHHBIX BbIYMCIEHUI, 1 1
KOMOMHATOPHUKH M CTATHCTUKU»
Tema 8 | IlpaBH/IbHbIE MHOTOYTOJIbHUKH. /[JINHA OKPY:KHOCTH M IUIOIIAb KPyra 7 2 4 1 3 5
brox 1 | IlpaBuiibHBIE MHOTOYTOJIBHUKU 3 1 2 3 5
bnok 2 | JInnHa OKPYXHOCTH U TUIOMIA/Ib KPyTa 3 1 2 3 5
KontpoabsHasi padora no teme 8 «IIpaBujibHble MHOTOYroJIbHUKH. [ THHA 1 1
OKPY:KHOCTH M IJIOIIAAb KPYra
HTorosasi KOHTpoOJIbHasI padoTa 2 2
Hroro: 64 23 31 10
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COJAEP)KAHUME ITPOI'PAMMBI 9 knacc

TEMA 1 YpaBHenusi u cucteMbl ypaBHeHuii (10 yacoB)
bnok 1. YpaBuenus (4 yaca).
YpaBHEHUS BBICIIUX CTEIICHEM.
bnok 2. Cucrembl ypaBHenuii (5 yaco).
Bunbl cuctem ypaBHeHHUI U criocoObl UX penieHuil. ['padguueckoe perieHue cucteM ypaBHe-
HUM. Perienne TeKCToBbIX 3a7ad.
KontpoabHasi padora no teMme 1 «YpaBHeHus1 u ux cucremb» (1 yac).

TEMA 2. PannmoHajibHble HepaBeHCTBA U UX cucTeMbl (10 yacoB)
bnok 1. HepaBencrBa (4 gaca).
ParnmonanbHbie HEpaBeHCTBa. HepaBeHCcTBa ¢ MOAyIEM.
bnok 2. CucreMbl M COBOKYITHOCTH HepaBeHCTB (5 4acoB).
MHosxecTBa 1 oniepaiiu HaJ HUMU. CUCTEMBbI U COBOKYITHOCTH HEPABEHCTB.
KonTpoJbHasi padoTa nmo teme 2 «CucreMbl H COBOKYITHOCTH HepaBeHCTBY» (1 yac).

TEMA 3. BekTopbl 1 MeTO KOOPAUHAT (8 4acoB)
bnox 1. Bextopsl (4 yaca).
Omnpenenenre BeKTOpa M JIMHEHHBIC OTIEpalny HaJl BeKTopaMu. CKaJIsIpHOE TPOU3BEICHUE
BEeKTOpOB. [[puMeHEeHIE BEKTOPOB K PEIICHUIO 3a/1a4 a3 IMYHON HAIPABICHHOCTH.
bnok 2. Metoa koopaunar (3 yaca).
Koopaunate! BekTopa. [IpocTeiinue 3a1auu B KOopIMHAaTaX. Y paBHEHNUE OKPY>KHOCTH M TIPS-
MOW.
KonTpoJbHasi padora no teme 3 «Pemenue 3aga4 Meroaom koopauHam (1 gac).

TEMA 4. YucaoBbie pyHkiun (8 yacon)
brox 1. ®yukuun (2 yaca).
Omnpenenenue pynkuuu. CriocoOsl 3ananus. ['paguk Gpynkimu. OcHOBHBIE CBOMCTBA (QyHK-
WU
bnok 2. Ctenennble (yHKIHH ¢ PAIHOHAJIbLHBIM MOKa3aTeseM (5 4acoB).
Kopens n-oii crenenu. CBoiicTBa apupMeTnyecKoro KopHs N-oil creneHu. CTeneHp ¢ pauu-
OHAJIbHBIM TOKa3aresieM. CBOMCTBA CTENEHU C pallMOHAIBHBIM MOKa3zareneM. [Ipocreime
uppauroHaibHble ypaBHeHUs1. CTeneHHas (yHKIUS C pallMOHABHBIM ITOKA3aTEeNeM, €€ CBOM-
CTBa U rpaduk.
KontpoabHas padora no teme 4 «CreneHnbie QyHKINH C PAMOHAJIBLHBIM MOKAa3aTe-
Jem» (1 gac).

TEMA 5. CooTHoIIeHUsI MKy CTOPOHAMH H yIJIaMH TPeyrojbHuKa (8 uacos).
bnok 1. Cunyc, KOCHHYC, TAHT€HC M KOTAHIeHc yria (3 yaca)
CuHyC, KOCUHYC, TAHT€HC M KOTaHreHC yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO.
DopMyIibl IPUBEICHUS.
brox 2. CooTHOIIEHUs M€Ky CTOPOHAMH U YIJIaMH TPeYroJbHUKa (4 yaca).

17



Teopema o mioniaau TpeyroiabHuka. Teopema CHHYCOB, TEOpeMa KOCMHYCOB U PEIIEHHUE Tpe-
YTOJBLHUKOB.

Kontpoabnasi padora no treme 5 «COOTHOIIEHUSA MEKIY CTOPOHAMHM U yIjaMu Tpe-
yrojabHuka» (1 gac).

TEMA 6. ITocaienoBareibHocTH (8 4acoB)
bnok 1. TlocaenoBareibHOCTh U apupMeTHIecKas nporpeccus (4 yaca).
[TocnenoBarenbHOCTH. ApridMeTndeckas nporpeccus. @opmyiia N-ro wieHa, XapakTepUCTH-
yeckoe cBoMcTBO. DopmMysia CyMMbI N MEPBBIX YICHOB.
bnok 2. T'eomeTpuyeckasi nporpeccus (3 yaca).
['eomerpuyeckas nporpeccus. opmyina N-ro yjaeHa, XapaKTepUCcTUYECKoe CcBOMCTBO. Dop-
MyJia CyMMBI N TIEPBBIX WIEHOB. beckoHeuHas yObIBaroIas reoMeTpruieckast Iporpeccus.
KonTpoJabHast padora mo teme 6 «IIporpeccun» (1 gac).

TEMA 7. DjieMeHTHI NPUOIHKEHHBIX BHIYMCIEHUH, KOMOMHATOPUKHU U CTATH-
cTukH (3 yaca)

bnok 1. Tlpudanxkenue ynces (1 yac).
AOCOIIOTHAs! 1 OTHOCHUTEINIbHASI TOTPEIIHOCTH NpuOkenus. [Ipubnuxenne cyMmmbl U pas-
HocTH. [Ipubnmxenue npousBeaeHus U 4acTHOro. [IpuOamKeHHbIe BEIYUCICHUS U KAJIbKY-
JATOP.
bnok 2. OnucarejibHasi cTAaTUCTHKA M KoMOMHaTopuka (1 gac).
CriocoOblI TIpeACTaBICHHS U XapaKTEPUCTUKH YUCIIOBBIX JaHHBIX. KoMOMHATOpHBIEC TTpaBuUIIA.
KonTpoJubHasi padora nmo reme 7 «jieMeHTbI NPUOJIUKEHHBIX BHIYMCICHUI, KOMOMHA-
TOPUKHU U cTaTUCTUKN» (1 vac).

TEMA 8. IlpaBuiibHble MHOTOYT0JIbHUKHU. JUITMHA OKPYKHOCTH U IUIOIIAb
Kpyra (7 yacos)

brox 1. llpaBuiibHbIEe MHOTOYTOJILHUKH (3 yaca).
[TpaBuIbHBIE MHOTOYTOJIbHUKHU. BrincaHHble ¥ ONMMCaHHbBIE NPAaBUIIbHBIE MHOTOYTOJIbHUKHU.
®opMyJIbl AJ1 BBIYUCICHUS IIOIIAI1 TIPABUIBHOTO MHOTOYTOJIbHUKA, €T0 CTOPOHBI, pauy-
COB BITUCAHHOW U ONHCAHHOW OKPY>KHOCTEMU.
bnok 2. JIlnuna OKPYKHOCTH M IJI0IAAb Kpyra (3 yaca).
JInvHa OKPY>KHOCTH U IUIOUIa/lb KPYyTa, AJIMHA TyTH OKPY>KHOCTH, TJIOMIAb CEKTOpa U Cer-
MEHTA.
KonTpoJasnasi padora no teme 8 «IIpaBujibHbIe MHOTOYT0JIbHUKH. [[JINHA OKPYKHOCTH
U momaab kpyra» (luac).
HroroBasi KOHTpoJIbHasi padora (2 yaca).
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10 kaacc [64 yaca, 2 yaca B Hexe0|

YYEBHO-TEMATUYECKWH IJIAH 10 KJTACCA

Ne HaunmeHnoBanue TeM u O10KOB OOmeexo- | Bru. | B K.P. Kei. Ks3n.
JUYECTBO | Teop. | T.4.
y4eOHBIX p.
4acoB
Tema 1 | O6uue cBoiicTBa ypaBHEeHH I U HEPABEHCTB 4 1 2 1 3 5
brox 1 | YpaBHeHue c onHOI nepemMeHon 1 1 3 5)
biiok 2 | HepaBeHcTBa C 01HOM ITepeMEHHON 2 1 1 3 5
KonrtpoJabHas padora no teme 1 «O01mue cBoiicTBa ypaBHEHHUI U Hepa- 1 1
BEHCTBY
Tema 2 | Kopenb u crenenb. UppauuonaiabHble ypaBHeHHs] U HEPABEHCTBA 7 2 4 1 4 5)
brnox 1 | Kopenb HaTypanpHOM cTeneHN 3 1 2 3 5
bnok 2 | VppaunoHanbHble ypaBHEHUS M HEPAaBEHCTBA 3 1 2 4 4
KontpoabHnas padora no teme 2 «Kopenb u crenenb. UppaunonaibHbie 1 1
YPABHEHHS M HEPABEHCTBA
Tema 3 | Tpuronomerpus 12 S) 6 1 4 5
braok 1 | Tpuronomerpuueckue popmyisl. Tpuronomerpuueckue GyHKIMU U 0OpaTHbIE 6 3 3 4 5)
TPUTOHOMETPHUYECKUE (PYHKIHH
bnok 2 | Tpuronomerpuueckue ypaBHEHHs 1 HEPABEHCTBA, UX CUCTEMBI S) 2 3 4 4
KontpoabHas padora no teme 3 «Tpuronomerpnyeckue ypaBHeHHs1, Hepa- 1 1
BEHCTBA U X CHCTEMbD)
Tema 4 | IlapanieabHOCTH U NEPNEHANKYJ/JISIPHOCTH B IPOCTPAHCTBE 12 4 7 1 4 5)
brok 1 | 'eomeTpus Ha TIOCKOCTH 1 1 3 5
bnok 2 | IlapanienbHOCTh B IPOCTPAHCTBE 5 2 3 4 5
bnok 3 | IlepneHIuKyasspHOCTD NPSMBIX M IUIOCKOCTEH 5 2 3 4 5
KonTtpouabHas pa6ora no teme 4 «IlapajjieJibHOCTh M NEePNEHIMKYJISPHOCTD 1 1
B MIPOCTPAHCTBEY
Tema 5 | IlpousBogHast GyHKIIUM U ee IPMMEHeHHE 12 ) 6 1 4 5)
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bnok 1 | Ilpexen u HEIPepBIBHOCTD (hYHKIIMU 2 1 1 3 5)
brok 2 | [IpousBoaHas GpyHKIHH 4 2 2 4 5
bnok 3 | IlpumeneHune nponu3BOAHOM 5 2 3 4 5

KonTpoabHnas padora no teme 5 «IIpon3Boanas pyHKUHUM U ee IPUMeHe- 1

HHE»
Tema 6 | [lepBooOpa3Hasi U HHTErpaJibl 7 2 4 4 5
brox 1 | IlepBooOpa3Has u HeonpeAeaECHHBIN HHTETpall 3 1 2 4 5)
bnok 2 | OnpenenenHblii HHTErpall 3 1 2 4 5)

KonTtpouabHnas pa6ora no teme 6 «HeonpenejieHHbIN U onipeeIeHHbII HHTe- 1

rpaJibl»
Tema 7 | lekapTOBbI KOOPANHATHI U BEKTOPbI B IPOCTPAHCTBE 8 3 4 4 5)
biiok 1 | BekTopHbIii METO B IPOCTPAHCTBE 3 1 2 3 5
bnok 2 | KoopauHatHBI METOA B IPOCTPAHCTBE 4 2 2 4 5)

KonTtposabHas pa6ora no teme 7 «BeKTOpHbIi M KOOPANHATHBII MeTOAbI B 1

MPOCTPAHCTBE)

HroroBasi KOHTpoJIbHasi padoTa 2

Hroro: 64 22 33
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COJAEP)KAHUME ITPOI'PAMMBI 10 kaace

TEMA 1. O6mue cBoiicTBa ypaBHeHHUIl U HepaBeHCTB (4 yaca)
bnok 1. YpaBHeHus ¢ oqHo#i nepemenHoi (1 gac).
PaBHOCHIIBHOCTE U Cle1OBaHUE YPABHEHHU.
bnok 2. HepaBeHcTBa ¢ 01HOM nepeMeHHOi (2 yaca).
Pemenue npoOHO-pallMOHAIBHBIX HEPABEHCTB METOJIOM MHTEpBaJOB. PellieHne ypaBHEHH
Y HEPABEHCTB, COAECPKAIINX MOIYJIb.
KonTpoJbHasi padora no teme 1 «O01mme cBoiicTBa ypaBHeHH 1 HepaBeHCTBY (1 yac).

TEMA 2. Kopenb u crenenb. UppanuonajibHble ypaBHeHUsI U HepaBeHCTBa (7 4acoB)
brok 1. Kopenb HaTypaibHoii cTenienu (3 yaca).

O0606u1eHue nousarus crenenu. [louarue kopHs crenenu N. CBOMCTBAa KOPHEH YETHOM U He-
4yeTHOH cTenenei. [IpeoOpazoBaHus CTETIEHHBIX U UPPALIMOHAIBHBIX BBIPAKEHUIA.

bnok 2. UppannoHajibHble YpABHEHUsI M HepaBeHCTBa (3 4aca).

HppauroHanpHble ypaBHEHUS U HEPABEHCTBA.

Kounrpoabnasi pa6ora no reme 2 «Kopenb u crenenn. UppanuonajibHble ypaBHEeHUS U
HepaBeHCTBa» (1 yac).

TEMA 3. Tpuronomerpusi (12 yacon)
bnoxk 1. Tpuronomerpudeckue popmyabl. Tpuronomerpuueckue GyHKIuM u odpar-
Hble TpUroHOMeTpHYeckue pynkuuu (6 yacos).
Tpuronomerpruyeckas OKpy>kHOCTb. CHHYC, KOCUHYC, TAHI'€HC, KOTaHreHe yria. CBoicTBa
TPUTOHOMETPUUECKUX PYHKIUI. DOPMYIIbI TPUTOHOMETPUHU. TPUrOHOMETpUYECKHE (PYHK-
IUU: CBOMCTBA, rpaduk. OOpaTHbIE TPUTOHOMETPUUECKUN (PYHKIMU: CBOMCTBA M TpaduK.
[IpeoOpa3zoBaHus BeIpaKeHH, COAEPKAIUX 0OpAaTHBIE TPUTOHOMETPUYECKUE (DYHKIIMH.
bnok 2. Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA, X CUCTEeMBbI (5 4acoB).
PenreHre 0OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPaBHEHMI. MeTOo BBEICHHS BCIIOMOTa-
TEJILHOI0 apryMeHTa. TpuronoMerpuueckue ypaBHeHus ¢ ucciaegosanuem O/13. Ypapuenus
CMELIAHHOTIO TUNAa. TPUrOHOMETPUYECKUE HEPABEHCTBA.
KonTpoasHasi pabora no teme 3 « Tpuronomerpuyeckue ypaBHeHusl, HEPaABeHCTBA U
ux cucremb» (1 yac).

TEMA 4. [TapanieabHOCTh M MEPHEHINKYJIAPHOCTH B mpocTpaHcTBe (12 yacoB)
bnok 1. T'eomerpust Ha miiockoctH (1 yac).
B3anMHOe pacnosnokeHHue NMpsSIMbIX U TOYEK Ha IUIOCKOCTU. TpEeyrojJbHUKH U MHOTOYTOJIb-
HUKH. MHOTOYTOJIBHUKH € camonepecedeHussMU. [loBopoTHast reomeTpus.
brok 2. IapanaeabHocTh B ipocTpancTBe (5 yacos).
Krnaccudukaiys B3auMHOTO paciofiOKeHHsI PSIMBIX B TIpocTpaHcTBe. [Ipu3Hak mapaniens-
HOCTH NpsAMBbIX. CKpeluBaromuecs npsmble. Yol MEeXAy NpsSMbIMU B pocTpaHcTse. [Ipu-
3HAK NapaJJIEIbHOCTH MPSMOM U IUIOCKOCTH. T€OopeMbl 0 MapaJuIEIbHbIX IPSIMBIX U INIOCKO-
ctax. [Ipusnak nmapamienbHOCTH TiockocTel. CBoMCTBA NapalienbHbIX MI0ockocTel. M300-
pakeHue MPOCTPAHCTBEHHBIX (hUryp Ha miockocTu. [locTpoenue ceueHui.
brok 3. TlepnieHIUKYJISIPHOCTh NPSAMBIX U IJI0cKocTeit (5 yacoB).
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[Ipu3Hak nepneHANKYJIIPHOCTH MIPSAMOM U IIIOCKOCTH. llepnenaukyisap u HaknoHHasd. Teo-
peMa 0 TpeX MEPIEeHANKYJIAPAX. YTO0JI MEXKIY NPSIMON U TUIOCKOCTBIO.

[Tpu3Hak meprneHauKyISIPHOCTH IIOCKOCTEe. CBOMCTBA MEPNEHAUKYJSPHBIX MIOCKOCTEW.
VYroa Mexay AByMs INIOCKOCTAMHU. PaccTosiHMSI B IMPOCTPAHCTBE: OT TOYKH A0 (DUTYPBI,
MeXy pUrypaMu, MeXy CKpeIMBatOIIMMHUCS IPSIMBIMU.

KontpoabHasi padora no teme 4 «Ilapa/uiesibHOCTh M NEPIEHAUKYJISPHOCTh B IPO-
crpancTBe» (1 4yac).

TEMA 5. IIpousBoanas pynkuum u ee npuMmeHenue (12 yacos)
bnok 1. Ilpenen u HenpepbIBHOCTh PYyHKIMHU (2 yaca).
[Ipenen pyukuu. [penen yukuu Ha 6eckoneunoctu. [penen pynkunu B Touke. OgHO-
CTOpOHHUE Mpeiesbl. Beruncienue npeaenoB. AcuMIToThl rpagukoB GyHkiuu. Henpepsis-
HOCTh (DyHKIIMI B TOYKE U HA POMEXKYTKE.
bnok 2. llponsBoanas pynkuuu (4 yaca).
3amauu, NPUBOASAIINE K MOHATUIO NMPOU3BOAHOM. OmnpeneneHre Npou3BOAHON (PYHKUIMU B
Touke. OUBHYECKUMA, TEOMETPUUECKUM CMBICT Mpou3BoaHOU. [IpaBmina nquddepenuupona-
Husl. Tabnuua npousBogHbIX. [Ipon3BoiHas CI0XKHON QYHKIUY.
bnok 3. llpumeHeHue npou3BoaHoii (5 yacos).
VYpaBHenue kacarenbHol. VccnenoBanue GyHKIUN ¢ TOMOIIBIO MPOU3BOHOM. BTOpas npo-
n3BoaHass. dusnyueckuit cMbICI BTOpOM mpou3BogHOU. IlocTpoeHue rpadukoB GyHKIHMA C
TTOMOII[BIO TIPOU3BOJHOM.
KounrpouabHasi padora no teme S «IIpousBognas pyHkuuu u ee npumMenenue» (1 gac).

TEMA 6. IlepBooOpa3Hasi 1 uHTerpaJisbl (7 4acoB)
bnok 1. IllepBooOpa3Hasi M HeomnpeaeJieHHbIH MHTerpaJ (3 yaca).
[TepBooOpaznas. Heonpenenennsiit uHTerpai. HeonpeaeneHHble HHTETPAIbI 3JIEMEHTAPHBIX
¢Gbynkuuii. OCHOBHBIE CBOMCTBA HEONPEAEICHHOIO HHTETpaIa.
bnok 2. Onpenenennsblii muTerpas (3 yaca).
[Inomans kpuBONMHENHOM Tpaneuuu. OnpeneneHHbpii nHTErpal. CBOMCTBA ONPEAEIIEHHOTO
uHTerpaia. Haxoxxaenue mioniaaeit u 1jiuH KpuBbiX. Pemenue ¢pusnyeckux 3aaay.
KontpoabHasi pa6ora no teme 6 «HeonpenejeHHbIil 1 onpe/ejieHHbIH HHTErpaaby (1
qac).

TEMA 7. [lekapTOBbI KOOPANHATHI M BEKTOPHI B MPOCTPAHCTBE (8 YacoB)
bnox 1. BekTopHblii MeTO B mpocTpaHcTBe (3 yaca).
Bekropsl B npocTpancTBe. CKalsipHOE NPOU3BEICHHE BEKTOPOB. KOMILTaHapHBIE BEKTOPHI.
Paznoxenue BeKTopa Ha MIIOCKOCTH. PasnokeHne BeKTopa 1o TpeM HEKOMIUIaHAPHBIM BEK-
TOpaM.
brox 2. KoopauHaTHbIH MeTo/l B IpocTPpaHcTBe (4 yaca).
JlexapToBa MpsIMOYTOJIbHAsI CUCTEMa KOOpJAMHAT B npocTpaHcTBe. KoopauHaTel BEKTOpa B
npocTpaHcTBe. JIMHEeWHbIe onepaluu, CKaIsIpHOE MPOU3BEICHHE, TPOEKIUs BekTopa. [lekap-
TOBBI IPSIMOYTOJIbHBIE KOOPJIMHATHI TOUKH. [IpocTeiiime 3aaun B KOOp/IMHATaX. Y paBHEHUE
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IJIOCKOCTU U MPAMOM. YTJIbl MEXIY NPSIMBIMU U IJIOCKOCTAMH B KOOpAuHaTax. PaccrosHue
OT TOYKH JI0 TIOCKOCTH B KOOPJIMHATAX.

KontpouabHasi padora no treme 7/ «BeKTOpPHBIH M KOOPAMHATHBII MeTO/ B MPOCTPAaH-
cTBe» (1 vac).

HroroBasi KoHTpoJbLHasi padoTa (2 yaca).
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11 knacc [64 yaca, 2 yaca B HeeJH0|
YUEBHO-TEMATUYECKUM ILJIAH 11 KJIACCA

No HanmenoBanue pa3nienoB u TeM O0Oweeko- | Btu. | B K.P. Kca. K3h.
JMYECTBO | Teop. | T.4.
y4eOHBIX np.
4acoB
Tema 1 Jlorapumunyeckas u nokaszarejbHasi QyHKIHU 12 5 6 1 4 5
brox 1 [TokazaTenpHas GyHKIIUS 5 2 3 4 5
Brnok 2 Jlorapudgmmueckas GyHKIUSL 6 3 3 4 5
KonTtpouabHas padora nmo teme 1 «Jlorapudpmuveckas n mokasarejbHast 1 1
GyHKuN»
Tema 2 KomnuiekcHble ynciaa 4 2 1 1 4 5
bnox 1 KomriuiekcHple yncna u AeiMCcTBUSA HAJl HUMU 2 1 1 4 5
biok 2 Paznuunble hOpMBI 3aITMCH KOMIUIEKCHBIX YHCEI 1 1 4 5
KontpoabHnas padora no reme 2 «KoMmmniekcHble Yuc/ia» 1 1
Tema 3 Teopusi BeposiTHOCTEI# 4 1 2 1 4 5
brnox 1 Onpenenenus BEpOATHOCTEN 2 1 1 4 9)
brok 2 HezaBucumble coObITHS 1 1 4 5
Kontpoabnasi padora no teme 3 «Teopusi BeposiTHoCTei» 1 1
Tema 4 MHororpaHHuku 10 3 6 1 4 5
brnox 1 MHororpaHHuKu 4 2 2 3 9)
brnok 2 ITnomaau 60KOBBIX M MOJIHBIX OBEPXHOCTEH, 00BEMbI MHOTOTPAHHUKOB 5 1 4 4 5
KonTpoabHasi padora no reme 4 « MHOrorpaHHUKN 1 1
Tema 5 Tena Bpamenust 10 3 6 1 4 5
brnok 1 Tena BpameHus 4 2 2 3 5
Bbrnok 2 [Tnomanau 60KOBBIX M MOJIHBIX TOBEPXHOCTEH, 0OBEMBI TEJ BpaIllCHHS 5 1 4 4 5
KoutpoJabHnas padora no reme 5 «Tesia BpameHus» 1 1
Tema 6 YpaBHeHHUsI 1 HEPaBEHCTBA 10 9 1 4 5
brnok 1 VYpaBHEHHUS 1 HEPABEHCTBA 4 4 4 5
brok 2 3ana4yu ¢ napaMeTpamu ) 5 4 5
KonTpoabHasi padora no teme 6 «YpaBHeHHsI 1 HEPABEHCTBA 1 1
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Tema 7 N30panHble BONPOCHI INIAHUMETPHHU 10 9 1 4 3)
brox 1 Pemenue TpeyroasHUKOB 4 4 4 5
Brnok 2 YeTbIpexyrojJbHUKH U OKPYKHOCTH ) 3) 4 3)

KoutpoabHas padora no teme 7 «M30paHHbIe BONPOCHI IVIAHUMETPUI 1 1

HTorosasi KOHTpPoOJIbHasI padoTa 4 4

Hroro: 64 14 39 11
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COJAEP/)KAHUME ITPOI'PAMMBI 11 kaace

TEMA 1. Jlorapudpmudeckas u nokasarejabHas pyHkinuu (12 yacos)
bnok 1. Iloka3zareabHas pynknus (5 yacos).
[loka3arenbHas GyHKIMS: CBOMCTBA, Tpaduk. [lokazaTenbHble ypaBHEHUS] U1 HEPABEHCTBA.
brok 2. Jlorapudpmuveckas ¢pynkmusi (6 yacos).
Jlorapudm: onpenenenue, croiictea. Jlorapupmuueckas GyHKIus: cBoicTBa, rpaduk. Jlo-
rapupMUIECKHC YPaBHEHUS W HEPaBEHCTBA. MeTo | paroHaIN3auy (METO/T 3aMEHBI MHO-
JKUATENECH).
KonTpoabnasi padora no teme 1 «Jlorapudpmudeckas u nokazareabHas Gynkuum» (1
qyac).

TEMA 2. KommiekcHble ynciaa (4 gyaca)
bnok 1. KomnjiekcHble YHMc/Ia U ecTBUA HAJ HUMH (2 yaca).
Omnpenenenrne KOMIUIEKCHBIX 4ucel. Anredpanyeckas ¢opma 3amucu U apupMeTHUecKHue
JEUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMH.
bnok 2. Paznuunbie popMbl 3aN1UCH KOMILTEKCHBIX ynces (1 gac).
["'eomerpuueckas unTepnperanus. Tpuronomerpudeckas popma 3anucu. J{elcTBus B TpUro-
HOMETpHUYEeCKou popme.
KonrpouabHas padora no teme 2 « Kommiekcunie yuciaa» (1 gac).

TEMA 3. Teopusi BeposiTHOCTe# (4 yaca)
bnok 1. Onpenenenusi BeposiTHOCTH (2 yaca).
Cayyaitasle coObiTus. Knaccuueckoe ornpeneneHue BeposTHOCTU. ['eomeTpuieckast BEposiT-
HOCTb. Y CJIOBHAsA BEPOSATHOCTb.
bnok 2. HezaBucumble coobiTus (1 gac).
HezaBucumeie coobitusi. opmyna nonHoit BepostHocTu. Gopmyna baiieca.
KontposabHasi padora no teme 3 «Teopusi BeposiTHocTei» (1 uac).

TEMA 4. Muororpaniuku (10 yacoB)
bnox 1. Muororpanaukm (4 gaca).
[Ipu3ma. Ilapannenenunen. Ilupamuna. Yceuennas nupamunaa. IIpaBunpHble MHOTOTpaH-
HUKH.
brok 2. Tliiomaau 60KOBBIX H MOJHBIX IOBEPXHOCTEI, 00beMbl MHOTOrPAHHUKOB (5 ya-
COB).
[Tnomaau 60KOBBIX M OJTHBIX MOBEPXHOCTEH MHOTOTPaHHUKOB: MPU3MBbI, apajljieenuneaa,
NUpaMUIbl, yceueHHOH nupamuabl. [lonstiue oobema. O0beMbl: PU3MBI, apajljieenuneaa,
NUPaMH/Ibl, yCEUeHHOU mupamuibl. PaBHoBenukue Tena. [nomaau noBepxHocteit 1 00beMbl
MMOJOOHBIX TEII.
KontposabHasi padora no teme 4 « Muororpanaukm» (1 gac).

TEMA 5. Tena Bpamenusi (10 yacoB)
bnok 1. Tena Bpamenns (4 gyaca).
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[Mumuaap. Ceuenus nunuHApa IWIOCKOCTAMU. Brincannas u onucanzas npusMel. Konyc. Ce-
YeHUs KOHyca IUIOCKOCTAMU. BrincanHass u onucanHas nupamuiabsl. [lap. Cedyenne mapa
wiockocThio. KacarenpHas minockocts K mapy. [lepecedenne nyx cdep. Brimcanusie u onu-
CaHHbIC MHOT'OTPaHHUKHU. YacTH mapa: mapoBOU CEKTOp, IIAPOBOU CJION, IIAPOBOW CETMEHT.
baok 2. Ilnomaan 00KOBBIX M MOJHBIX NOBEPXHOCTEMH, 00beMbI Tesl BpalieHus (5 4a-
COB).

[Tnomanp OOKOBOM M MOJIHOM MOBEPXHOCTHU: LIUIMH/IpA, KOHYca, apa, yacteil mapa. O0b-
€MBbl: IWJINHIpPA, KOHYCa, 11apa, 4acTel mapa.

KonTpoJabnasi padora nmo teme 5 «Tena Bpamenus» (1 gac).

TEMA 6. YpaBHenusi u HepaBeHcTBa (10 yacoB)
bnoxk 1. YpaBHeHnus u HepaBeHcTBa (4 yaca).
OO1ue MeToIpl pelieHns ypaBHEHUM U HepaBeHCTB. VppalinoHanbHble ypaBHEHUS U HEpa-
BeHcTBa. [lokazarenbHble U JOorapuPMUUECKUE YPaBHEHHSI M HEPABEHCTBA. T pUrOHOMETPH-
YECKHUE YPABHEHUS U HEPABEHCTBA. Y PaBHEHUS U HEPABEHCTBA C MOJYJIEM.
bnok 2. 3anauu ¢ napamerpom ( 5 yacoB)
Hecrannaptaele 3a1aun, CBSI3aHHBIE C YPAaBHEHUSIMA U HEPABEHCTBAMHU. METONBI pEIICHUS
3aJ1a4 C ImapaMeTpamu.
KonTpoJsbHasi paboTa no Teme 6 «YpaBHeHus1 H HepaBeHcTBa» (1 yac).

TEMA 7. U36pannbie Bonpockl iianuMerpun (10 yacos)
bnok 1. Pemienne TpeyrojibHUKOB (4 yaca).
Pemenue TpeyronbHUKOB. Berunciaenne OucceKTpuc u MeauaH TpeyroiabHuka. @opmyna ['e-
pOHa U ipyrue GopMyJIbl JUIsl IJIOIAAN TPEYTOJIbHUKA.
Bbnox2. YeTbIpexyroabHUKH U OKPYKHOCTH (5 4acoB).
[Tnomanu pasnuunbix Guryp. CBoICTBa U MPU3HAKU BIUCAHHBIX U OMHUCAHHBIX YETHIPEX-
YTOJIBHUKOB. YTJIBI B OKPYKHOCTH. MeTpu4ecKrue COOTHOIIEHHS B OKPYKHOCTH.
KourpouabHasi padora no reme 7 « U30pannbie Bonpockl miianumerpum» (1 gac).

Hrorosasi KoHTpoJbHasi padora (4 yaca).
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3 OPTAHUBAIIMOHHO-IIEJAT'OI'MYECKHUE YCJIOBUA
PEAJIM3ALIUU ITPOT'PAMMBbI

3aHAaTHS IPOBOJATCA 1 pa3 B HEAEINIO 1O 2 yaca B MOCTOSHHBIX IpyIax, chOpMHUpPO-
BaHHBIX 10 BO3PACTHOMY MIPUHIIUITY U3 YUaIIUXCA, MPOIIEAIINX KOHKYPCHBIN 0TOOp (0coOBIe
MaTEMaTUYECKUE 3aCIIyTH WIH JIBYXCTYIIEHYAThIN KOHKYPCHBIA OTOOP, COCTOSIIIMM U3 MUCH-
MEHHOTO JK3aMeHa M YCTHOTO co0eceI0BaHus).

OcHoBHas (hopma pabOThl — TEOPETUUYECKOE 3aHATHE, MPAKTUKYM I10 PEIICHUIO 3a]1aY,
MaTEMaTUYECKUE UTPHI U COPEBHOBAHUSI.

© ®
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15.
16.

17.
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Manaxaesa, E.JI. 3anatus MaTeMaTUueCcKOTo KpyXKa. / Kjiacc: yueOHoe nocodue
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Packuna, 1.B., lllnoas, [.9. Jlormueckue 3agaun. — M.: MITHMO, 2017. — 120
C.

COopHuk 3a1a4 1 mocTynaomux Bo BTy3sl. [loa penakmueit M.U. CkanaBu. —
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nasH. — PoctoB v//1: ®ennkc, 2013. — 233 c.

brnunkoB F0.A.I'eomerpus. 3agaun Ha moctpoenusa. — M.: MITHMO, 2016. —
155c.

bmuakos, FO.A., I'opckas, E.C. Biucannsie yriel. — M.: MITHMO, 2017. — 168c.
I'eomerpus. 10 xnacc. (yrioy6aernHoe u npodunbHoe oOydenne). ABT.: [lotoc-
kyeB E.B., 3saBuu JI.W. 6-¢ u3x., crep. — M.: 2008. — 224 c.

I'eomerpus. 11 xnacc. (yray6aenHoe u npodmibHoe o0ydeHue). ABT.: [loToc-
kyeB E.B., 3saBuy JI.U. 2-e uzn., crep. — M.: 2004. — 368 c.

['eomertpus. 7-9 xknaccol. YueOnuk. ABT.: M.®. [apeirun .— M.: 2012. — 464 c.
I'eomerpus. Yuebnuk mana 10-11 kmaccos. ABT.: [loropenos A.B. — 13- u3n.:
2014. - 175 c.

I'eomerpust. YueOnuk nnst 7-9 xmaccoB. ABT.: [loropenos A.B. 2-e uzn. — M.:
[Ipocsemenue, 2014. — 240 c.

['onmoBuHa, JI. U., SIrnom, . M. Uanyknus B reomerpun. — M.: MITHMO, 2019.—
96 c.

I'opnun, P. K. [Tnaaumerpus. 7-9 knaccsl. — M. MITHMO, 2019. — 416 c.

3uB, b. I'. 3amaun no reomerpun. 7-11 knaccel: yuebHoe nmocodue st 0011e00-
pazoBarenbHbIX opranuzanuit/ b. I'. 3us, B. M. Meiinep, A. I'. bBapxanckuit. — M.:
[Ipocsemenue, 2019. — 271 c.

3uB, b.I'. 3amauu o reomerpun. 7-11 kimaccel: yueoHoe mocodue s ooieodpa-
3oBarenbHbIX opranu3anuid/ b. I'. 3us, B. M. Meiinep, A. I'. bapxanckuii. — M.:
[Ipoceemenune, 2019. — 271 c.

[Ipacomnos, B.B. 3agauu no reomerpun. 10 kinacc. — M.: MITHMO, 2019. — 96 c.
[Ipaconos, B.B. Pemienne 3ama4 mOBBIIEHHOH CIOXHOCTH MO TeoMeTpun. 7-9
KJIaCcChI: yueOHOe nocobue i oo1ieoOpazoBaTeabHbIX opranuzanuii/ B.B. IIpa-
cosioB. — M.: [Ipoceemenne, 2019. — 239 c.

[Ipaconos, B.B., apsirun, N.®. 3agaun no crepeomerpu. (Boimyck 19 cepun
"bubnroreka MaremaTudyeckoro kpyxka'). — M., Hayka, 1989. — 288 c.
ITpaconos, B.B. 3agaun mo muranumerpun. — M.: MITHMO, 2019. — 640 c.
Cru6nes, A.W. 'eomeTpust Ha NMOABMKHBIX uyepTexax. — M.: MITHMO, 2019. —
184 c
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5 OHEHOYHBIE MATEPHUAJIbI

IIpuMepsl 3aJaHUHA UTOTOBOI'0 TEOPETUYECKOr0 KOHTPOJIA 10 nporpamme «Marte-
MAaTHKa»

7 Kaace
1. (12 6amnos) Pemmnts ypaBnenne — [2x —1|=5x -10
a+b ,16—b? —a? —2ab
a2 —4b + 4a - b? a?+ab
3. (12 6ammoB) Oguo yucio Ha 140 menbiie apyroro; 60% Oounbliiiero uncia Ha 64

ooublne 70% mMenbpinero uucia. Hailtu 3ty yncia.
4x% + X3

2. (12 6ammoB) YIpOoCTHTH

4. (12 6amnoB) [Toctpouts rpaduk GyHKIUH Y =

X+4
5. (14,08 6amnoB) B tpeyronpauke ABC nipoBenens Mmeauana BM u Beicota BH. 13-
BecTHO, yTo AC=84 u BC=BM. Haiitu AH.

18,63-37,24 ynoBIETBOPUTETHHO
37,25-49,66 xoporio
49,67-62,08 oTianyHO

8 kirace
Bapmuanr 1

1. (10 6ammoB) Haiitn 3HaUeHUE BBIPAKEHHSI ( _12 i 6\/3 + _12 _ 6\/3 )Zi
L\/3+\/12+6\/3 \/3—\/12—6\/3J

2+X
2. (10 6amnoB) Pemmth rpaduuecku cucteMy ypaBHEHUH J Y=x-1;
[y =3X-2

3. (10 6ammoB) U3 cocyna o6bémMoM 10 1, HAMOTHEHHOTO KUCIOTON, BEUTHIIA HECKOJIBKO
JUTPOB U JOJIUIIM COCY]l BOJIOM; 3aTE€M OIATh BBUIMIIA CTOJIBKO YK€ JUTPOB pacTBOpaA U
OnATh OO BoJIoM. [Tocne 3Toro B cocyne octanock 6,4 1 4UCTOM KUCTOTHI.
CKOJIBKO KUCJIOTHI ObUIO BBUIMTO B TIEPBBIM U BO BTOPOU pa3?

4. (12,08 6amnoB) Haiinure Bce 3HaYCHUS TTapaMeTpa a, MPH KaKIO0M M3 KOTOPBIX HE CY-
IIECTBYET HU OJTHOTO 3HAYEHUS X, TPU KOTOPOM OBl BBITIOJIHSIJIOCH PABEHCTBO
X’ +2ax+4a<0.

5. (10 6amnoB) Yepes Touku A u C yrina ABC npoBenieHbl npsMble, TIEPICHIUKYIISIPHBIC
CTOpOHAM YyIJla U miepecekatoiuecs B Touke D BHyTpu yria. Jlokaxkurte, 4TO OKOJIO
yeThipéxyrojibHuka ABCD M0HO onucath OKpY>KHOCTb.

6. (10 6amnoB) [locTpoiite TpeyrosbHUK 110 yray B u cropone AC, eciiv U3BECTHO, YTO
AB:BC=3:1.

20 — 37 — yI0BJIETBOPUTEITHHO

38 — 49 — xopoiio

50 - 62,08 — otiyHO
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8 kiacce

Bapuant 2
. (12 6amnoB) PemuTh ypaBHEHUE X+ 7 3 _ 1
x> +5x—6 X*+9x+18 x+3
V2o 2

. (12 6annoB) Ynpoctuts — —
\.'*\."2 +1-1 1,.|"*.,"2+1+1
7(3x + 2) = 3(7x + 2) > 2x
(x-5)(x+8)<0

x* —13x? + 36
. (12 6anno) [Moctpouts rpaduk GyHKIMH Y =——————— W ONPEACIUTH IPH Ka-

xX=3)(x+2)

KHUX 3HaYEHUAX NTapaMeTpa a mpsiMasi y=a uMeeT ¢ TpadukoM (YHKIIUU POBHO OJIHY
001110 TOUKY.
. (14,08 6amroB) HaiimuTe miomaas Tpaneyy, JMaroHaaId KOTOpod paBHEI 15 n 7, a
cpenHsis nuHug paBHa 10.

. (12 6amtoB) Pemmmuth cucTeMy HEpAaBEHCTB {

18,63-37,24 ynoBICTBOPUTEIHLHO
37,25-49,66 xoportro
49,67-62,08 otimnuyHO

9 kJacce
2X+7 3

1
X2 +5x—6 X2 +9x+18 x;3

n=1}3n+ 1-n n * * N+ 5

. (12 6ammoB) YIpocTUTh (az b3 2 ) (a b T 20- 1\ I/;;\

L/ ;37[ VESEVRY

. (12 6ammos) Haiitu tga, eciu cosa —T(x e T 2n |

10 \ 2 )

x* —13x? + 36

(x=3)(x+2)
KHUX 3HAYCHMSIX TTapaMeTpa a mpsiMasi y=a uMeeT ¢ rpaukoM (pyHKIIUKA POBHO OJHY

0O0IIyI0 TOUKY.
. (14,08 6amnoB) U3 Bepmmubl npsimoro yria C tpeyroipauka ABC npoBeneHa BbI-
cota CP. Paguyc okpyxxHocTH, BriucanHoil B TpeyronbHuK BCP, paBen 8, tanrenc

. (12 6amtoB) PemuTh ypaBHEHHE

. (12 6anno) [Moctpouts rpaduk GyHKIHH Y= Y ONPEACIIUTH MPH Ka-

yria BAC pasen — - Hailure pajuyc BIMCaHHOM OKpYXHOCTH TpeyroibHuka ABC.
3

18,63-37,24 ynoBneTBOPUTEIHLHO
37,25-49,66 xoporo
49,67-62,08 oTianyHO
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H w0 D

10 kaace
(10 6aioB) Pemnre ypaBuenue V3x2 — 25x +51=7-2x

.
(10 6amoB) JIoKaKHUTE TOKIAECTBQ L=2sin = 1-tga,
13+sin2a 1+tga
| <5-x2.

x—3

[x

(8 6amtoB) PemmTe HepaBeHCTBO

(12 6annos) K rpaduxy pyHkumu y = 3x - X2 npoBesieHbI e KacaTenbHble. IlepBas

KacaTeJbHas MPOBEIeHAa B TOUYKE Ha rpaduke ¢ aOCIUCcCcoi Xg =2, BTOpasi — B TOUKE
MakcuMyMa JlaHHou (GyHKInU. HaiinuTte miomaas TpeyroibHuKa, 00pa30BaHHOTO
OCBIO OP/IMHAT M THMU KacaTeIbHBIMHU.

(10 6annoB) Haitagute Bce pelieHust ypaBHEHUs 202X — 4cosx = 1, y10BIE€TBOPSIO-
IMe HepaBeHCTBY SiNX > 0

(12,08 6aynoB) Haiinure muromanp GUTypbl OTpaHHYSHHOMN TUHUSIMHA Y=SINX, Y=COSX,
x=0ux=§

20 — 37 — yIOBJIETBOPUTEIHHO
38 — 49 — xoporio
50 - 62,08 — oTiinuHO

11 knace
(9 6amnoB) Pemmre ypaBHeHHE 2* -8 =./27 —3% .

(log, x~1)( %2 ~5x +6) .
=
(2x+1)°

(9 6amtoB) Pemmmre ypaBHEHHE 3sin? X —3sin xcos X +4cos? x = 2. YKaKUTE BCE KOPHU

9TOI'0 YpaBHCHUA, ITPUHAIJICIKAIINUC ITPOMCIKYTKY '/__Ti %—'

ol
(8 6ayoB) Haiitu z[el‘/’ICTBI/ITeGJILHy}o Y MHUMYIO 4aCTHU, MOZYJb U apIyMEHT KOM-
(1+1 )

1
(8 6amnoB) 13 mocnenoBareabHOCTH Yncen 1, 2, ..., 10 Hayrajg Oepyt 2 uncina. Ka-
KOBa BEPOSTHOCTh COOBITHS A={0IHO U3 YnceN MeHblIe 4, a ipyroe Ooblie 4}7?
(9 6am0B) B 0OCHOBaHMY MUPAMUIBI JIEKUT TPEYTONBHUK CO CTOPOHAMHU 3+/3, 11 1
yraom B 30 rpagycoB mexay HuMH. Bee 60koBBIe pé0pa mupaMuIsl paBHBI 8.

Haitnute 00bEM nupaMuibl.
(10 6ammoB) Ipy KakuX 3HAYCHHSX IMapaMeTpa a pelIeHueM HEPaBEHCTBA

(x+11)(a-2x)
2X+4

(9 6ayoB) Pemmute HepaBEeHCTBO

IUIEKCHOI'O YyHcia Z=

<0 sBJISIETCS MHOXKECTBO(—11,-2) U (8, + ) ?

19-37 - ynoBneTBOpUTEIHHO
38-49 - xoporo
50-62 - ornuuHO
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HPUJIOKEHHUE A

[Ipu pacnpeneneHny peTHUHra Ha MPEAMET ISl KaXaoro OJjo0ka (TeMbl) IpUCBanBa-
eTcs MpernoaaBaresieM cBoi koddduineHt cinoxHocTH — K ci1. (1o natubamuipHOM mKamie):

1 — OueHp nerkuii;

2 — Jlerkwnii;

3 — Cpenaneil ClI0)KHOCTH;

4 — BBICOKOM CJIOJKHOCTH,

5 — O4eHb BBICOKOM CIOXKHOCTH.

U xoapdurment 3Haunmoctr — K 3H. (1o nsaTrOauibHOM MIKame):

1 — BHyTprOn0KOBas 3HaYUMOCTb;

2 — Baytputemaruyeckas (Mex0I0KOBasi 3HAUUMOCTb);

3 — MexremaTnueckas (BHyTPUKYPCOBasi) 3HAYUMOCTb;

4 — MexkypcoBas (BHYTpUIIPEIMETHAS) 3HAUUMOCTb;

5 — MexnpenmeTHasi 3HAUUMOCTb.

IlepeBoa peliTHHra B IATHOAIBHYIO HIKAJY.

ot 0-15% peifTuHra — ypoBeHb Y3HaBaHUS, OTMETKA «2)» — HEYJOBJIETBOPUTEIHHO;
ot 15-60% peiiTuHra — ypoBEHb 3alIOMHUHAHUS, BOCTIPOM3BEACHUS U TPUMEHEHUS B
CTaHJAPTHBIX CUTYaIUsAX, OTMETKA «3» — YJIOBJICTBOPUTEIIHHO;

ot 60-80% peliTuHra — ypoBeHb MIOHUMAHUS, OTMETKA «4» — XOPOIIIO;

ot 80-100% peitiTuHra — YpOoBEHb NMPOJYKTUBHBIN TBOPUYECKUIA; OTMETKA «5» — OT-
JIUYHO.
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