[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagenbue:

OVO: Paxaes Aratonwii smannosu MunudrepctBo KyiabTypsl Poccuiickoit @enepanumn
HomxkHoctb: U. 0. PekTopa

ara nogncanm: 04.09.202 GAGRAIIBHOE roCY IApCTBEHHOE Or0/DKETHOE 00pa30BaTEIIBHOE YUPEKICHUE
YHUKanbHbI MPOrpaMMHbIN KIKOY: BBICILIETO 00pa30BaHHs

b049feef759df6158f67585b9bb2502df458BEPO-KapKasckuli rocy1apcTBEHHBIH MHCTUTYT HCKYCCTBY

Konnemk KynbTypbl U HCKYCCTB

YTBEPXJIAIO

JlupexTop KoJuieKa KyJIbTYphl U UCKYCCTB
®I'bOY BO CKI'MA

A.T'. XamykoeBa

«27»aBrycra 20261

O11eHOYHBIC MaTepHAITBI
JUTS1 OIICHKU UTOTOBBIX 00Pa30BaTeIbHBIX PE3yIbTaTOB
Mo y4eOHOM TUCIUTLINHE
VYI10.05.02 I'eomerpusi.

Hanpunk, 2026r.



OrneHOYHBIC MaTepUaJbl y4eOHOW JUCIMILTUHBI pa3paboTanbl Ha ocHOBe DeepanbHOro
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEAHET0 PO eCcCHOHATLHOTO 00pa3oBaHuUs
o crneruanbHocTh: 52.02.02 MckyccTBo TaH1a (10 BHIaM)

Opranmsanus-paspadoruuk: DeneparbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE
yupexaeHue Bbiciiero obOpaszoBanus «CeBepo-KaBka3ckuii rocynapcTBEHHBIH HMHCTHTYT
uckyccrs» Kosuek KyinbTypbl U HICKYCCTB

O6cyxneno Ha 3acenanuu [ILK «OO/I»

[Tporoxoin Ne 9 or« 28 » UIOHS 2026 .

[Ipencenarens [TIK «OO1» ITpoxynuna H.IL




COILEPXAHHUE

1. [TacmopT KOMIIEKTAa KOHTPOJIBHO-OLIEHOUHBIX CPEICTB ..ceouvveernerierireennreeanineeanns
2. Pe3ynbrarhl OCBOCHHS YU€OHOM TUCIUILIMHBIL, MTOIJIEKAIINE IPOBEPKE.............
3. O1LIeHKa OCBOCHHS YUCOHOM TACIIATIITHBL. ... .vveeeeveesereeesneeesseeesseeesseeesssessssseenns
3.1. DOPMBI U METOIBI OLICHUBAHHS «..ceuvveeenereeenereenereeaereessreesssneessseeensnseesanneesnns
3.2. TunoBbie 3aanust 17151 OLICHKU OCBOCHUSI yU€OHON AUCHUIUIUHBL. ...............

4. KOHTpOIbHO-OIICHOYHBIE MATEPHUAIIBI JIJISl HTOTOBOM aTTECTAaIUH 110 y4eOHOH
JIACLIHATIITITHE. ... uteeitteeeuteeenateeeateeeateeeaseeesaateeeasteesaseeesaseeesaseeesaseeesabseeaabeeeanbneessneeennes

5. HpI/IJIO)KeHI/Iﬂ. BaZIaHI/IFI JJI1 OCHKHM OCBOCHHUA JUCHHUIIIIMHBI. ......covviiiiinnnn....



ITacmopT KOMIIEKTa KOHTPOJIBbHO-0LEHOYHBIX CPEICTB
B pesynbrare ocBoeHust yueOHON AUCHUIUIMHBI [ 'eomeTpus.

oOyyvatouuiics noipkeH obsanate mpeaycMoTpeHHbiMu OI'OC mo cneunansuoctu CIIO
52.02.02 HWckycctBo TaHma (Mo BUAaM) CICAYIOIIMMH YMEHHSIMH, 3HAHUSMH, KOTOPBIC
bopMupyroT mpodheccCuoHaNbHYI0 KOMIIETEHIIUIO, U OOIIUMU KOMIETEHIIUSIMH.

[IpenmerHbie pe3yabTaThl U3yYeHHS MpeIMETHON obnactu «MaTtemaTnka U MHPOpPMATHKa»
JIOJIKHBI OTPAXKATh:

Maremaruka. Anredpa. ['eomerpus. Mudopmaruka:

1) dopmupoBaHue mpEACTABICHUNA O MAaTEeMaTHKE KaK O METOJAC IMO3HAHUS
JEHCTBUTENBHOCTH, IIO3BOJIAIOIIEM OINMCHIBaTh W H3Yy4aTh pealbHbIE IPOLECCHl U
SBJICHUS;

2) pasBuTHE YMEHUH paboTaTh C Y4eOHBIM MaTEMAaTHYECKUM TEKCTOM
(aHaMM3UpPOBATh, U3BIEKATh HEOOXOAUMYIO MH(GOPMAIUIO), TOYHO U TPAMOTHO BBIPAXKATh
CBOM MBICIIA C IPUMEHEHUEM MATEMaTUYECKOH TEPMHHOJIOTUHM U CUMBOJIMKH, TPOBOJIUTH
KJaccu(uKaluy,  JOTMYECKHEe  OCHOBAaHHUS,  JIOKAa3aTelIbCTBA  MaTEMaTHYECKHX
YTBEPKJICHUI;

3) pasBuTHE MPEICTABICHUI O YHCIIC M YMCIOBBIX CHCTEMAX OT

HaTypaJibHbIX JO JEUCTBUTENbHBIX YMCEJ; OBJIQJICHUE HaBbIKAMHU YCTHBIX,
MUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIUHCIICHUI;

4) oBnagcHUWE CUMBOJIGHBIM  SI3BIKOM  ajreOpbl, TpPUEMaMH  BBITOJHCHUSI
TOKJECTBEHHBIX MPE0Opa30BaHUN BBIPAKEHUH, PELICHUs YpaBHEHU, CUCTEM ypaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUS MOJAEINPOBATH PEalbHbIE CUTYyallUH Ha S3BIKE
anredphl, MCCIEA0BATh MOCTPOEHHBIE MOJENIN C HCIOJIb30BAaHUEM ammnapara anreopsl,
MHTEPIIPETUPOBATH MMOITYUYEHHBIN pe3ylbTar;

5) oBnameHue cHCTEMON (DYHKIMOHAJIBHBIX TOHATHH, pPa3BUTHE YMEHHS
UCIIOJIb30BaTh (DYHKIMOHATIBHO-TpapUUECKUe MPEACTaBICHUS I PELIeHHUs pa3IMYHbIX
MaTeMaTU4YeCKUX 3aJady, 11 ONMCAHUS U aHaJIN3a pealbHbIX 3aBUCUMOCTEN;

6) oBIaJCHUE FEOMETPUICCKUM SI3BIKOM; PA3BUTHE YMEHHS UCIIOJIB30BATh €T0 JIJIs
ONMCAHHUA  NPEIMETOB  OKPYXKAIOIIEr0  MHUpPA;  Pa3BUTUE  INPOCTPAHCTBEHHBIX
IpeCTaBICHUN, U300pa3UTEIbHBIX YMEHUN, HABBIKOB T€OMETPUUECKUX TTOCTPOEHUI;

7) ¢dopmMupoBaHHME CHCTEMATHYCCKMX 3HAHHA O IIOCKAX (HUrypax W WX
CBOMCTBAX, MPEJICTABICHUNA O MPOCTEHIINX MTPOCTPAHCTBEHHBIX TEJIaX; PA3BUTUHA YMEHUHN
MOJIEJIMPOBAHUS PEaJIbHBIX CUTYallMil Ha A3bIKE T€OMETPHUH, UCCIIEN0BAHUSA TOCTPOECHHOU
MOJIENI C MCIIOJIb30BAaHMEM T'€OMETPHUECKUX IMOHATUH M TeopeM, ammaparta aiaredpsl,

pEeHICHUSA TCOMETPUUCCKHUX U MTPAKTHYCCKUX 3a/1a4,



8) oBnaxeHME NPOCTEHIINMH CIIOCOOAMH NPE/ICTABICHUS M aHAIN3a

CTaTUCTHYECKUX JaHHBIX; (OPMHUPOBAHME MPEICTABICHUNA O CTATHCTUYECKUX
3aKOHOMEPHOCTSIX B pPEaJbHOM MHpPE M O PAa3IMYHbIX CHoco0ax WX H3Y4YEHHUs, O
IPOCTEHIINX BEPOSATHOCTHBIX MOJENAX; pPa3BUTHE YMEHHMM H3BJIeKaTh HH(OpPMAIHIO,
IPEJCTaBICHHYIO B TAaOIMUIaX, Ha JuarpamMMax, rpadukax, ONUChIBaTh M aHAJIU3UPOBATh
MacCHBBI YUCIIOBBIX JIAHHBIX C MOMOIIBIO MOIXOAALINX CTATUCTHUECKUX XaPAKTEPUCTHUK,
UCTOJIb30BaTh TOHMMAHHE BEPOATHOCTHBIX CBOWCTB OKPYXKAIOMIMX SIBICHUHA TIpH
HNPUHATHH PELLICHUI;

9) pa3BuUTHE YMEHHI NPUMCHSATh W3y4YCHHBIC TOHATHS, PE3YJIbTAThI, METOBI IS
pemieHus 3agad MPaKTUYEeCKOTO XapakTepa W 3aJad U3 CMEXKHBIX JUCHUILUIUH C
UCTIOJIb30BAaHUEM TIpU  HEOOXOAMMOCTH  CIIPABOYHBIX MAaTEpUAIIOB, KOMIIBIOTEPA,
H0JIb30BAaThCSl OLIEHKOM U MPUKUAKON IPU MPAKTUUECKUX pacyérax;

10) popmupoBanue  MHPOPMAIIMOHHOW W AITOPUTMHUYECKOW  KYJIBTYPBI,
dopMHpoBaHHE TPEACTABICHUA O KOMIBIOTEpE Kak YHHBEPCAIBHOM YCTPOWCTBE
00paboTkn wH(POpPMAIUK, pPa3BUTHE OCHOBHBIX HABBHIKOB M YMEHHUH HCIOJIH30BAHUS
KOMITbIOTEPHBIX YCTPOICTB;

11) hopMupoBaHue mpeaCTaBiCHHs 00 OCHOBHBIX H3y4aeMbIX MHOHSITHSIX:
uHpOpMaLHKs, AITOPUTM, MOJIENIb — M UX CBOMCTBAX;

12) pa3Butue QITOPUTMUYECKOTO MBILUICHHYS, HE0OXO0IMMOTO Ut
npoeCCHOHATBLHOM JIeSTEIbHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHMH
COCTaBUTb M 3aIHCATh AITOPUTM JUIsI KOHKPETHOTO UCTIOIHUTENS; (POpMUPOBaHUE 3HAHUN
00 aJITOPUTMUYECKUX KOHCTPYKIIHSX, IOTHIECKUX 3HAYCHHUSX M OTIEPAIHSX; 3HAKOMCTBO C
OJTHUM U3 SI3BIKOB NPOTPAMMHPOBAHUS U OCHOBHBIMH QJITOPUTMHUYECKUMHU CTPYKTYpPaMu
— JINHEWHOU, YCIIOBHOMN U LIUKIINYECKOU;

13) hopmupoBaHue ymeHHi (OpMaTU3alUK U CTPYKTYPUPOBAaHUs HH(OPMAIHH,
yYMEHHUSI BBIOMpPATh CHoco0 TPENCTaBICHHS JAHHBIX B COOTBETCTBHM C IMOCTaBICHHOW
3amaueii  —  TaOnMIBI, CXeMbl, TpaduKW, [JAUarpaMMbl, C  HCIIOJB30BaHUEM
COOTBETCTBYIOLMX MPOTPAMMHBIX CPEICTB 00pPaOOTKU JAHHBIX;

14) hpopMupoBaHHe HABBIKOB M YMEHHI O€30MacCHOrO U IIEIeco00pa3HOro
MOBEJICHUST TIpU paboTe C KOMIBIOTEPHBIMH TporpamMmamu U B MHTepHeTe, yMmeHHs
coOIIr01aTh HOPMBI HMHPOPMAITMOHHOM YTHKH U TIpaBa.

[Iporniecc wu3ydeHMs MUCHMIUIMHBI HAmpaBiIeH Ha (OPMHUPOBAHUE HIIEMEHTOB
CIIEAYIOIIMX KOMIIETEHIIMH MO JaHHOW CIeUalIbHOCTH:

OK 01. BpiOuparb cniocoObl pemieHus 3a1ad npodecCHOHaIbHOW NeATeNbHOCTH

MMPUMCHHUTCIIBHO K pa3JIMYHbIM KOHTCKCTAM;



OK 02. Mcnonp30BaTh COBPEMEHHBIE CPENICTBA MMOUCKA, AHAIM3A U UHTEPIIPETALINT
uHbpopMalui ¥ WHPOPMAIIMOHHBIE  TEXHOJOTHUU  JJs  BBHIMOJIHEHHS  3a/1a4
po(hecCHOHANTLHOM e TEIbHOCTH,
OK 03. IlmanupoBaTh M peaM30BbIBaTH COOCTBEHHOE  MPOGECcCHOHATBHOE
U JINYHOCTHOE Pa3BUTHE, MPEANPUHUMATENHCKYIO ACSITENbHOCTh B MPO(EeCcCHOHANBHOM
cdepe, UCIONB30BaTh 3HAHUS MO MPABOBOW M (PMHAHCOBOW I'PaMOTHOCTH B Pa3IMUYHBIX
JKU3HEHHBIX CUTYaIMSIX;
OK 04. Db dexTrBHO B3auMOACHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMAH/IE;
OK 05. OcyniecTBiTh YCTHYIO u MMCbMEHHYIO KOMMYHHUKAIIHIO
Ha TOCYJapCTBEHHOM si3bike Poccuiickoii @Penepanuu ¢ y4eToM OCOOEHHOCTEH
COLIMAJILHOTO U KYJIBbTYPHOI'O KOHTEKCTA;
OK 06. IlposBasaTh TpakJaHCKO-TMATPUOTUUYECKYIO MO3HIMIO, JEMOHCTPHUPOBATH
OCO3HAHHOE TMOBE/IEHHWE Ha OCHOBE TPAAMIIMOHHBIX POCCUHUCKHX TyXOBHO-HPaBCTBEHHBIX
LEHHOCTEeH, B TOM YHCIE C YY4E€TOM  TapMOHM3AIMM  MEXHAI[MOHAIbHbBIX
U MEXKPEITUTHO3HBIX OTHOIIEHWW, TMPUMEHSITh CTAaHAAPTHI AHTUKOPPYINIIMOHHOTO
MOBE/ICHUS;
OK 07. ConelicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH CPebl, pecypcocOepekeHHIo,
MPUMEHATHh 3HAHUA 00 W3MEHEHUHW KJIMMAaTa, MPUHLHUIBI OEPEXIUBOrO IMPOU3BOJICTBA,
3¢ (EeKTHBHO JCHCTBOBAThH B YPE3BBIYANHBIX CUTYAIIUSX;
OKO08. Ucnonp30Bath CpeacTBa PU3NYECKON  KYIbTYPbI JUISL COXpaHEHUst
U YKpeIUICHHsI 3JI0pOBbsi B Ipolecce Npo(ecCHOHANBHON JEesITETbHOCTH U
noJJiep>KaHUsl HEOOXOAUMOTO YPOBHS (PU3NYECKON MTOATOTOBICHHOCTH;
OK 09. [Tonb3oBatbest mpodecCHOHANbHON JOKYMEHTAIMel Ha ToCyJapCTBEHHOM
Y UHOCTPAHHOM S3BbIKaxX>;
I[IK1.5. Omnpenenste cpeacTsa MY3bIKaJbHON BBIPA3UTEIBHOCTH B
KOHTEKCTE XOopeorpapudeckoro oopasa.

I[IK1.6. CoxpaHite ¥u MOJJEPKUBATH CcOOCTBEHHYIO (hM3UYECKYIO
1 ipoheccuoHanbHy0 Gopmy.

I[IK1.7. Bnagers KyabTypoll yCTHOU 51 IIUCBMEHHOU peuH,

po¢eCCUOHAITBHONU TEPMUHOJIOTHEH.

yMeThb:

V1 BBITIOJHATE apu(PMETHIECKUE TCUCTBUS ¢ OOBIKHOBCHHBIMU JPOOSMU, C IECATUIHBIMHU
JIpOOsSIMHU



V2 nepexoauTh 0T 0JHON (GOPMBI 3aIHCH YHCEIT K APYrod, MPEACTABIATH ACCATUUHYIO TpOOb B
BUJie OOBIKHOBEHHOM M B IPOCTEHIINX CITy4asiX OOBIKHOBEHHYIO B BUJIE I€CATUUYHOM, POLIEHTHI
— B BUIe ApoOu 1 IpoOb — B BUIE MPOLICHTOB; 3aIMCHIBATH OOJIBIINE U MaJIbIe YHCIIA C
UCIIOJIB30BAHNUEM LIEIIBIX CTEIIEHEH JECATKH

V3 BHIIOJHATH apI/ICI)MeTI/I‘-IeCKI/Ie JIEHUCTBHS C panuoHaJIbHBIMHU YUCJIaMH, CPABHHUBATDH
panrOHAJIBHBIC U ﬂeﬁCTBHTeHBHBIC qucia; HaXOJUTh B HECIIOXKHBIX ClIydasaX 3HAUCHUA CTEIIeHeH
C I CJIBIMU ITOKa3aTCJIsIMH U KOpHeﬁ; HaXoAUTh 3HAYCHUS YHCIIOBbBIX BBIpa)KeHI/Iﬁ

V4 OKPYIUIATH LECJIbIC YUCJIa U ACCATHYHBIC I[pOGI/I, HaxoauThb HpI/I6JII/I)KeHI/ISI YHUCCII C
HEOOCTAaTKOM U C I/I36BITKOM, BBIIIOJIHATDH OLICHKY YU CJIOBBIX Bblpa)KeHI/Iﬁ

VY5 nonb30BaThCcs OCHOBHBIMU €IMHUIIAMU JJTUHBI, MAcChl, BPEMEHHU, CKOPOCTH, TIOLIA I,
o0bema; BeIpakaTh 0oJiee KpyIHbIE SANHUIIBI Yepe3 Oosiee MeIKue U Hao0opoT

Vo6 pe€maTh TEKCTOBBIC 3aJav4u, BKIIFO4Yas 3aa4n, CBA3aHHBIC C OTHOIICHUEM U C
MMpOoNnoOpUHUOHAJIBHOCTBIO BCJIIMYNH, ,I[pO6$IMI/I " IIPOLCHTAMHU

VY7 coctaBnaTh OyKBEHHBIE BBIPAKEHHS U (POPMYITBI TI0 YCIOBHUSM 3a/1a4; OCYILECTBIIATH B
BBIPQKEHUAX U (OPMYJIaX YUCIOBBIEC TOCTAHOBKU U BBIIIOJIHATH COOTBETCTBYIOILME
BBIUMCJIEHMS], OCYIIECTBIIATH [10ICTAHOBKY OJHOI'O BBIPAXXEHUS B IPYro€; BbIpakaTh U3 (hopMyIl
OJIHY IEPEMEHHYIO YePEe3 OCTAIIbHBIE

V8 BBINIOJIHATH OCHOBHBIE ACUCTBHSI CO CTENIEHSIMH C LIEJIBIMU [10Ka3aTEIsIMHI, C MHOTOYJICHAMU U
¢ asireOpandyecKUMHM IpOOSIMU; BBIIOIHSTH Pa3I0KEHIUE MHOIOWIEHOB HA MHOXKHUTENH;
BBITOJIHATH TOX/IECTBEHHBIE TPE00Pa30BaHUs PallMOHAIbHBIX BHIPAKEHUN

VY9 npumMeHsTh CBOICTBA apu(METHUECKIX KBAAPATHBIX KOPHEH JIIsl BRIYMCIICHUS 3HAUCHHUHA 1
peoOpa3oBaHUil YHCIOBBIX BBIPAKEHUH, COAEPKAIINUX KBaJPATHbIE KOPHU

V10 peuiaTtb HHHeﬁHbIe, KBaJApAaTHBIC YPABHCHHUA U PAllUOHAJIBHBIC YPABHCHUA, CBOAAIINECCH K
HUM, CUCTCMBI IBYX JIMHEMHBIX ypaBHCHI/Iﬁ U HECJIOXKHBIC HEJIMHEHHBIE CUCTEMBI

V11 pewaTh TEKCTOBBIE 33Jaul AJIreOpanyecKuM METO/10M, HHTEPIIPETUPOBATH MOJYUYEHHBIN
pe3ynbTat, NPOBOJUTE OTOOP PEUICHHH, UCXO U3 GOPMYIUPOBKH 331a4U

V12 onpenenats KOOPAUHATHI TOUYKHU TUIOCKOCTH, CTPOUTH TOUYKH C 33JJaHHBIMU KOOP/IMHATAMU,
n300pakaTh MHOKECTBO PEIICHUM JTMHEHHOTO HEpaBEHCTBA

V13 paciio3HaBaThb apI/I(I)MeTI/I"IeCKI/Ie N TCOMCTPHUYCCKUC TTPOTPCCCHUU, PCHIATH 3aJda4H C
MMPUMCHCHUCM (bOpMy.]'ILI 06]1_[61"0 YICHA U CYMMBI HECKOJIBKHUX TICPBBIX YJICHOB

V14 naxoauts 3HaueHUs1 QYHKINH, 3a1aHHON (popmysoit, Tabmutiei, rpaduxom mo ee
apryMeHTy; HaXOJUTh 3HAYCHHE apryMEeHTa M0 3HAYCHUIO (PYHKIINH, 3aJaHHOU TpadUKOM WM
Tabnuien

V15 onuceiBaTh CBOMCTBA U3YUYEHHBIX (DYHKIUMN, CTPOUTDH UX IpapUKu

V16 BBIYMCIATH 3HAYCHUSI TEOMETPUUYECKUX BEJIMYMH (JIIMH, YTIIOB, IUIOIIAeH, 00bEMOB); B TOM
ymcne: 154 yriaos oT 0 1o 180° onpeaensTe 3Ha4eHUs] TPUTOHOMETPHUUECKUX (PYHKIIHI 110
3aJJaHHBIM 3HAYCHHSIM YTJIOB; HAXOIUTh 3HAYEHUsI TPUTOHOMETPUUECKUX (PYHKIIHI MO 3HAYESHUIO
OJIHOI U3 HUX, HAXOJUTh CTOPOHBI, YTJIbl U TUIOIIAIU TPEYTOJIbHUKOB, JUIMHBI IOMAHbIX, YT
OKPYKHOCTH, IJIOIIAJIel OCHOBHBIX T€OMETPUUECKUX GUTYp U (QUTYDP, COCTABIEHHBIX U3 HUX

V17 pemats reoMeTprUYECcKHE 3aJjauu, ONMUPAsICh HA H3yYEHHbIE CBOMCTBA (PUTYp M OTHOIIECHUI
MEXy HUMH, IPUMEHSISI JOTIOJHUTEIbHBIE TOCTPOCHHUS



V18 npoBoAMTH JOKA3aTEIbHBIE PACCYXKACHUS IIPU PELICHUH 33144, UCII0JIb3Ysl U3BECTHBIE
TEOpeMbl, 00HAPYKHBasi BO3SMOXXHOCTH ISl X UCIIOJIb30BaHUS;

VY19 pemars npocrteinme niaHUMETPUIECKUE 3a]]a4u B POCTPAHCTBE

Y20 pemaTh KOMOMHATOPHBIC 33/1a4H ITYyTEM CHUCTEMATHIECKOTO repedopa BOZMOKHBIX
BAPUAHTOB U C UCIOJIb30BAHUEM TIPABUIIA YMHOKECHUS

VY21 HaxoaUTh BEPOSTHOCTH CIIyYalHBIX COOBITHI B MPOCTEHIIINX CITydasx
3HATh:

31 HarypasibHOE YHCIIO0, IIETI0e YNCII0, OOBIKHOBEHHAS JIpO0b, AECATUYHAS IPOOb, CMEIIaHHAS
Ipo0b, palOHAIEHOE YHCII0, apUPMETHIECKUN KBAaPATHBII KOPEHb

32 “cnosib30BaTh MPU3HAKU ICIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN 1
PEIICHUN HECIOKHBIX 3a/1a4

33 okpyrieHue palMoOHAIBHBIX YHCET B COOTBETCTBUU C IIPABUIIAMH
34 3HaueHHe KBaJIPATHOTO KOPHS U3 TMOJOKUTEIBHOTO [EJIOTO YHCIIa
35 panoHANBHBIE H UPPAIMOHALHBIC YHCIIA

36 4nCIIOBBIC BBIPAKEHHSI IIPH PEIICHUH MPAKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX yU4eOHBIX
IIPEAMETOB

37 cTeneHu ¢ HaTypaJIbHBIM I1OKA3aTCJICM, CTCIICHHU C LCJIbIM OTPHULATCIIBHBIM I1IOKA3aTCICM

38 HecnokHbIe Mpeo0pa3oBaHus ENbIX BRIPAKEHU: pACKPhIBATh CKOOKH, MPUBOAUTH
o1I00HbIE cllaraeMble

39 dhopMyIbl COKpAIIEHHOTO YMHOXKEHUS (KBapaT CyMMBbI, KBaJpaT pa3HOCTH, Pa3HOCTh
KBaJ[paTOB) JJIs1 YIPOILEHUS BBIYUCICHUIN 3HAU€HUH BbIpaXKeHUH

310 HecnoxkHbIE TPeoOpa3oBaHUs JPOOHO-TMHEWHBIX BBIPAKEHUHN U BBIPAXKEHUI €
KBaJJPaTHBIMU KOPHSIMH

311 noHsATHE CTaHJAPTHOM 3amKCH YUCIIa

312 paBeHCTBO, YMCIIOBOE PAaBEHCTBO, ypaBHEHUE, KOPEHb YPaBHEHUS, pEIICHUE YpaBHEHUS,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLICHUE HEPABEHCTBA

313 nuHeiHbIS HEPAaBCHCTBA U HCCJIOKHBIC HEPABCHCTBA, CBOASAIINECA K J'IHHefIHBIM, CHUCTCMBI
HECJIOKHBIX JTUHEHHBIX ypaBHeHHﬁ, HCPAaBCHCTB

314 pemenue 3a7a4 pa3HbIX TUIIOB (Ha paboTy, HA MOKYIKH, HA IBUKEHHE)

315 gopmynsl nepumeTpa, maomaan u 00bEma, MIoIaau MOBEPXHOCTU TEOMETPUUYECKUX QUTYD,
Ten

DopMoOH aTTECTALMH 110 Y4eOHOM JUCHUILIMHE SIBJIAETCH IK3aMeH.

2. Pe3yabTaThl 0CBOCHHMS Y4eOHOM AUCHUILIMHBI, MOJIeKALIHE ITPOBEPKe

2.1. B pe3ynbTaTe arTecTanyy mno yaeOHOH JUCIIUIUIMHE OCYIIECTBISIETCS KOMIUICKCHAS
IPOBEPKa CIEAYIONIMX YMEHUH U 3HAaHUM, a TaKXkKe JUHaMUKa (POPMHUPOBAHHUS OOIINX
KOMIIETEHLIHM:



Taomuma 1.1

PesynbTaTel 00yueHus:
YMCHUS,

3HAHUA U 00IIHe
KOMIICTCHITHH

ITokazaTtenu onieHKU
pe3ynbTaTa

®dopma
KOHTPOJIA U
OLICHUBAHUS

8 ki1acc aaredpa

OCHOBHOE CBOMCTBO
paroHaIbHON APOOH.
CnoskeHre U BEIUMTAaHHUE
parrioHaIbHBIX TPOOei

Kontponbnast pabora Nel

VYMHOXKEHUE U IeTICHUE
paroHaIBHBIX IPOOEH.
ToxxnecTBEeHHEBIE
npeoOpa3oBaHUs
parMoOHAIBHBIX BEIPAKCHUN

Kontposbnas pabora No2

PanuonanbHbIe ypaBHEHUSI.
CreneHsb ¢ 1eIbIM
OTPHIIATEIbHBIM
nokazaresneMm. OyHKIUs y =
k/x u e€ rpadux

KonTponbnas padorta Ne 3

KBagparHbie KOpHU

KonTponbnas padora Ne 4

KBagpaTHble ypaBHEHUS.
Teopema Buera

Bcee 3 dopmyss
KBaJIPATHOTO
ypaBHEHHS

KonTponbnas padora Ne 5

KBaaparHbIi TpEXUIEH.
Pemenne ypaBHeHuUH,
CBOAIIMXCS K KBaJPaTHBIM
ypaBHEHUsAM. Penienue
3a/1a4 C MOMOULIBIO
palMOHAJIbHBIX YPABHEHUI

Konrponsnas padora Ne 6

IToBTOpEHME Kypca
anreOpbl 8 Ki1acca

KonTponbnas padota Ne 7 (utorosast)

9 kJyacc aaredpa

HepaseHncraa

KontposnbHas pabora Nel

Oyuknua. KBagparnunas

byHkuus, e€ rpaguk 1
CBOMCTBA

KonTponbhast padorta Ne2

Pemenne kBagpaTHbIxX
HEPABEHCTB.

CucreMbl ypaBHEHHH ¢
JIByMsI IEpEMEHHBIMU

KonTponbnas padorta Ne 3

DJIEMEHTHI IPUKIAHON
MaTEMAaTUKHU

KonTponbnas padota Ne 4

YucioBkle
OCJIEIOBATEIHLHOCTH

bopMyIibl
apu(MeTHIECKON U
reOMETPUYECKOMN
IIPOrpaccuu

KonTponbhas padorta Ne 5

[ToBTOpEHME Kypca
anreOpsl 9 Ki1acca

KonTponbnas padota Ne 6 (utorosast)

8kJuace reomerpus




Tpeyronbauk. [Tomobue

TPEYTrOJIbHUKOB

Kontponbnas pabora Nel

Teopema [Iudaropa.

Kontposbnast pabora No2

UYeThIpEXyroJbHUKI KonrponsHas pabora Ne 3
OKpY>KHOCTh Kontposbnas padora No 4
[Tnomanu KonTponbnast paborta Ne 5

9 KJacc reomeTpus

TpeyroabHUK

Kontponbhast pabora Nel

N3mepenue

TCOMETPHUICCKUX BECIIUMYNH

Konrponsnas padora Ne 2

BexTopsl KonTponbaast paborta No 3
I'eomeTpuyeckue Kontposbnas padora Ne 4
npeoOpa3oBaHMs

[ToBTOpeHue kypca

anreOpsl 9 Ki1acca

3. OneHka ocBOeHHMS Y4eOHOH TUCHUIIMHBI:

3.1. ®opMBbI U METOBI OLICHUBAHUS

[IpeameToM O1eHKH CllyKaT YMEHHUsI 1 3HaHus, npenycMmoTpennsie @PI'OC o nucuumivHae
HamnpaBlieHHbIE HA (OPMUPOBaHKE OOITNX U MPOPECCHOHATBHBIX KOMIIETEHITUH.
KoHTposb 1 o1ieHKa OCBOSHHS Y4eOHOM TUCIUIUIMHEI 110 TeMaM (pasjienam)

Ta6muma 2.2 KOHTPOJIb M1 OLIEHKA OCBOEHHW A YYEBHOM JUCHUILIUHBI 1O

TEMAM(PA3JAEJIAM)

OnemMeHT @DopMBbI U METOJIbI KOHTPOJISI

yueOHoU Tekymuii KOHTPOJIb PyOexublit kouTposis | [IpomexxyTouHas

JUCLIUIIAHBI aTTecTanus
dopma IIposepsem | Popma IIposepse | Popma | IIpoBepsem
KOHTpOJISL | bI€ KOHTpPOJISL | MbI€ KOHTpPOJ | bl€

OK,V,3 OK,V,3 s OK,V,3

8 kuacc anredpa

OcHoBHOE VYeruoit | V1,Y2,V7 | Koutpons | V1,VY2,V7

CBOMCTBO ompoc 31,32,33, | wnasgpabora | 31,32, 33,

pauuonansHOM | CamocTo Nel

IpooH. ATeIbHas

CrnoxeHnue u pabora

BBIYMTaHUE

palMOHATIBHBIX

npobeit

YMHOXKEHUE U VYeruoit | V1,Y2,V7 | Koutpons | V1,VY2,V7

JIeJICHHUE onpoc 31,32,33, |wnasgpabora | 31,32, 33,

paunoHabHBIX | CaMoCTO No2

Ipooeii. ATeIbHas

ToxxnecTBeHHBI | paboTa

e

npeoOpa3oBaHU

s

paroHaIbHBIX

BBIPAKECHUI




Patmmonaneubie | Yeruwid | V1, V2, V7 | Kontpons | V1, Y2, V7
YpaBHEHHS. orpoc 31,32,33, |mnagpabora | 31,32, 33,
Crernens ¢ Camocto Ne 3
LICJIBIM STEIbHAS
OTpPHUIIATEIILHBIM | paboTa
MOKa3aTeJIeM.
DOyHKIUA y =
k/x ueé
rpaduk
KBaapartubie Verunit | V1,Y2, V7 | Koutpons | V1,V¥2,V7
KOpHH onpoc 31,32,33, |mnaspabora | 31,32, 33,
Camocto Ne 4
STCIbHAS
pabora
KBanpatHbie VYerawiid | V1,V2, V7 | Koutpons | V1, VY2, V7
YpaBHCHHS. orpoc 31,32,33, |mnasgpabora | 31,32, 33,
Teopema Buera | Camocto Ne 5
STEIbHAs
pabora
KBagparusiit VYeruoit | V1,Y2, V7 | Kontpons | V1,V¥2,V7
TpEXUJICH. orpoc 31,32,33, |mnaspabora |31, 32,33,
Pemenue Camocto Ne 6
YpaBHEHUH, STCIbHAS
CBOJSIIIMXCSI K | paboTta
KBaJAPaTHBIM
YpaBHCHUSIM.
Pemenne 3agau
C TIOMOIIIBIO
parMoHaIbHBIX
ypaBHEHUI
IToBTOpEHME Verwoit | V1,VY2, V7 | Kontpons | V1,V¥2,V7
Kypca ajireopbl | Onpoc 31,32,33, |mnaspadora |31, 32,33,
8 Kacca Camocto No 7
ATEeIbHAs (uToromas)
pabota
8 ki1acc reomerpus
TpeyronpHuK. Verwnit | V1,V¥2, V7, | Koutpons | V1, V2,
ITonobue ompoc V13,V14 Has pabora | Y7, V13,
TpeyroiabHukoB | Camocto | 31, 32,33, | Nel V14
sITeJIbHAs 31,32,33,
pabota
Teopema Verunit | V1,VY2, V7, | Koutpoms | V1, V2,
[Tudaropa. oIpoc V13,V14 Has pabota | V7, Y13,
Camocto |31,32,33, | Ne2 V14
sITeJIbHAS 31,32,33,
pabora
UYetpipéxyronbl | Yeraeid | V1, V2, V7, | Koatpons | V1, V2,
KA oTpoc V13,V14 Hast pabora | Y7, Y13,
Camocto |31,32,33, | Ne3 V14
sITeJIbHAs 31,32,33,
pabora
OKpYyXHOCTb Yeruoit | V1,Y2, V7, | Koutpons | V1, V2,




ompoc Vi13,V14 Has pabora | Y7, V13,
Camocto |31,32,33, | Ne4 V14
sITeIIbHAS 31,32,33,
pabora

ITnomamm VYerawiid | V1, V2, V7, | Koutpons | V1, VY2,
orpoc V13,VY14, Hast pabora | Y7, Y13,
Camocto | Y9 Ne 5 V14,9
arenbHas | 31, 32, 31,32,
pabora 33,315 33,315

9 kJacc ajaredopa

HepaBencrtpa VYerawiid | V1,V2, V7 | Koutpons | V1, VY2, V7
orpoc 31,32,33, |mnasgpabora | 31,32, 33,
Camocto Nel
SITeIbHAs
pabora

OyHKIHUA. Veruoit | V1,Y2, V7 | Kontpons | V1,VY2,V7

KBagpatnunas | ompoc 31,32,33, |mnaspabora |31, 32,33,

byHkuus, eé Camocro No2

rpaduk u STCIbHAS

CBOMCTBA pabora

Pemrenne Verawit | V1, Y2, V7 | Koatpons | V1, V2, V7

KBaJIPaTHBIX orpoc 31,32,33, |mnaspabora | 31,32, 33,

HEpPABEHCTB. Camocro Ne 3

CucreMsl sITeIIbHAS

yYpaBHEHUH C pabora

TIBYMSI

epEeMEHHBIMU

DJIEeMEHTEI VYerunit | V1,Y2,V7 | Koutpons | V1,V¥2,V7

NPUKIIATHON orpoc 31,32,33, |mnaspabora |31, 32,33,

MaTeMaTUKU Camocto Ne 4
STCbHAS
paborta

Yucnoswie Verunit | V1,VY2, V7, | Koutpoms | V1, V2,

MOCJIEN0BATENL | OIPOC V13,V14 Has paborta | Y7, Y13,

HOCTH Camocto [31,32,33, | Ne5 V14
sITeJIbHAs 31,32,33,
pabota

IToBTOpEHUE Verwnit | V1,V¥2, V7, | Koutpons | V1, V2,

Kypca anredpsl | orpoc V13,V14 Has pabora | Y7, V13,

9 xnacca Camocto [31,32,33, | Ne6 V14
sITeJIbHAs (utoromas) | 31,32, 33,
pabota

9 KJ1acc reoMeTpus

TpeyronpHuk Verunit | V1,VY2, V7, | Koutpons | V1, V2,
ompoc Vi13,V14 Has paborta | Y7, V13,
Camocto |31,32, Nel V14
srempHas | 33,315 31,32,
pabota 33,315

N3mepenne YcrHbIit V1,¥2,V7, | Koatpons | V1, V2,

T€OMETPUUYECKH | OIPOC V13,V14 Has pabora | Y7, Y13,

X BEIUYUH Camocto |31,32,33, | Ne2 Vi4
sITeJIbHAs 31,32,33,




pabora
Bekropsl Verunit | V1,VY2, V7, | Koutpons | V1, V2,
onpoc V13,V14 Has pabora | Y7, V13,
Camocto |31,32,33, | Ne3 Y14
sITeIIbHAS 31,32, 33,
pabora
I'eomerpuuecku | Yeruwid | Y1, V2, V7, | Koutpons | V1, Y2,
e orpoc V13,V14 Hast pabora | Y7, Y13,
npeobpazoBann | Camocto | 31,32,33, | Ned V14
i sITeJIbHAs 31,32,33,
pabora
[ToBTOpeHue VYeraeii | V1, V2, V7, V1, VY2,
Kypca aJireOpbl | Ompoc V13,V14 V7, V13,
9 xiacca Camocto |31, 32, V14
arenpHas | 33,315 31,32,
pabora 33,315
3.2.1. TunoBbIe 3a7aHUA 1JI5 OLICHKH 3HAHUKA
8 kaacc
BapuanT 1
KoHntposbnas padota [ 1
Tema. Ocrosroe c60licmeo payuoHaibHoU Opoou.
Crooicenue u svivumanue payuoHaIbHbix opooetl
_8
1. [Ipy KaKuX 3HAYCHHAX EPEMEHHOM NMeeT CMbIC BhIpaerne X — 4 ?
2. Coxkpatute qpo0b:
24a°%" 15x ~10xy m?—4 25-a°
1) 168’7 . ) SN 3) 2m—4: 4y a’-10a+25.
3. BEINTOTHUTE BBIUUTAHHE:
X—8 5-12x m-m
1 4x>  6x° . 3ym’-9 m+3.
20 5 _ 14p?
2 T a 2p
) a‘+4a a. g p+3
4, YrupocTute BeIpaKeHUE:
y+3 _ y+1 3 2b°~b  b-1
2y+2 2y-2 y?_1 3 2
y y 2) b°+1  b°-b+1

1)




Tema: YMHOXeEHHE U AeTICHHE paluoOHaJIbHBIX I[pO6CfI. ToxaecTBeHHBIE Hp606pa3OBaHI/IH
PpalruOHaJIbHBIX BBIpa)KeHPIfI

KoHTponbHas pa6ota N2 2

Tema. YMHOMeEHUE 1 AeNeHune paluoHanbHbix Apoden.
ToAECTBEHHbIE NPeoGpasoBaHus PaLMOHaNbHBIX BbIDAXEHUU

1. BeinosiHuTe IEHCTBUA:
56x%y* 24 $ 9 728" 24a3¢c®);
b 25 | 1622 | ) &0 # )

3) 3[)—3C. 4(;2 4) 63[—30 : .1'2 - 25

¢ b2 st} X+8 " 2x+16°

2. YupocTuTe BeIpajkeHue:
1) 2a +a+7. 32 : 2) a-1 _a+1). 2a
a-2 8-4a Tq+ a2 @+l a=l1 | 122"
3. Hokaxure ToM TECTBO:
b3 cxitDaes s b? b b% + 4b

D2-8b+16 b-4 |\ B2-18 b-4| &-3

4, UssectHo, uro 6412 + L

Py =65. Haitnure spavenue BBIpa-

KeHus 8x + 1 z

Tema: PaumoHanbHble ypaBHeHUA. CTeneHb € LenbiM 0TpMLaTebHbIM NoKasaTtenem. OyHkuma y = k/x u
eé rpadumk

KoHTponbHas pa6ora N2 3

Tema. PauuoHanbHble YpaBHEHUA.
CrteneHb ¢ uenbiM oTpMLaTenbHbiM NOKa3arenem.

DYHKUMA Yy = % W eé rpadmk

1. Pewinte ypasHeHnue:
3yr-7T x+1 X 25
1) =—s- =0; 2 - =0.
) xr-1 x-1 ).1'+5 12 + 5y
2. Sauﬂmﬂ're B CTAHAAPTHOM BHIe YHUCJIO:
1) 126 000; 2) 0,0035.
3. HpeﬂcTaBbTe B BHJge CTeNeHH ¢ OCHOBAHHEM d BhIpaXKeHHe.
1) a” -a?; 2) a10:q13; 3) (a%) 2 -a*
4.  Vopocrure Beipaskenue 0,8a''h14 .1,2a8h18,
5. HaiifuTe 3HaYeHHe BeIpasKeHU:
; 78.79
1) 273 + 67 2) 77T

Tema: KBagpaTHble KOpHU



KoHTponbHasa pa6orta N2 4
Tema. KBagpaTHble KOpHH
1. Haiigure nepecedenne u obbefuHeHHe MHOMecTB A u B,

rge A — MHOMecTBO AenuTesneil yucna 18, B — mHoMecT-
BO fenuTenel ducia 24,

2, HaiignTe 3HayeHHe BLIpaKeHHA:

1) 0,5/1600 —%J%; 3) V67 - 2°%;

2) 0,25 81; 4) %-I—%.
3. Pemure ypasnenue:

1) 22 =2; 3) Jx =4;

2) x? = -16; 4) Jx = -9.
4, YupocTHuTe BhIpakeHHe:

1) 742 - 38 + 4J18; 3) (345 -2)"
2) (V90 - V40) - V10; 4) (243 +35)(2V3 - 3V5).

5. CpaBHHTe YHCHAa:
2 [3
1) V2 n 6v3; 2) 6\(5 m43
6. CokpaTtuTe 1pobb:
1 Ja+1. 2) 33-/33 3)a—2v'%+3
a-49° V33 a-3 ’
7. OcBofGoauTeck OT MPPANMOHAJBLHOCTH B 3HaAMeHaTeJe
Apobu:
3 10
1) —=; 2)
2J6 Vid-2

Tema: KBagparneie ypaBHeHus. Teopema Buera

Kontponbabie padboTsl no anredpe 8 kinacc. YMK Mep3isk u ap.

Bapuanr 1
1.Pemuth HemosHOE KBaJpaTHOE ypaBHEHUE: a) 5x? - 125 =0; 6) 3x>+4x=0.

2.Pemuth ypaBHenue: a) x> + 6x —7=0;0)3x>+7x +2=0;B) x*-3x + 1 =0; r)x?-Xx
+3=0.

3.CocTaBuTh MPHUBEACHHOE KBAJPATHOE YpaBHEHUE, CyMMa KOPHEHM KOTOPOTo paBHA yuCly 6, a
MIPOU3BE/ICHUE — YUCIy 4.

4.Pemuts 3agauy. OiHa U3 CTOPOH NPSIMOYTOJIBHUKA Ha 7 cM Oosnblie apyroil. Haittu ctopoHs!
MPSIMOYTOJIBHHUKA, €CJIH €T0 TUIOIIaAb paBHa 44 cM?. (I110wadb npsamoy2oibHUKa pasHa
npou3BedeHur0 €20 OJIUHbL HA WUPUHY).

Tema: KBagpaTHbIi TpéxuneH. PelleHre ypaBHEHWU, CBOAALLMXCA K KBAAPATHbIM ypaBHEHUAM. PelieHne
332,24 C MOMOLLLbIO PALMOHA/bHBIX YPaBHEHMIA



KoHuTponbHan pa6ota N2 6

Tema. KsagpaTHbIiA TPEXUneH.
PelueHne ypaBHEHWIA, CBOAAWMXCA K KBAAPaTHbIM ypaBHEHHAM.
PeweHMe 3aa4 ¢ NOMOWBIO PALMOHANbHBIX YPABHEHUHA

1. PasnoxuTe Ha MHOXKHTeNH KBAJAPaTHBIA TPEXYJIeH:
1) x% +10x - 24;
2) 322 -11x +6.

2.  Pemmure ypaBHeHHue:

]
1) ¥t —24x2 - 25 = 0; gy X +5x _ 6

x-1 r-1

3a® - 5a - 2

3. Cokparure npods 3
a* -4

Hrorosast koHTpOIBHAs paboTa

KoHTponbHan paGora N2 7
Tema. O606LEeHHe U CUCTEMATH3ALIMA 3HAHMWIA Y4aLLWXCA
35mn°®
14m2n®
IlpepcraBbTe B BHIE CTENIEHH ¢ OCHOBAHHMEM 1 BhIpa)keHHe
(mﬁ )—2 - m8,
3. Ynpocrure BelpameHue +/64a — %q‘%lga.

an KAKWX 3HAYEHHMAX NEePEMEHHOH MMeeT CMbICJ BhIpa-

1. Cokparurte npobn

KeHHe — X0 9
3x% -10x + 3
5. JloKkaxHuTe TOMIALCTBO:
a _ a-8 .a-20 _  a
[a2—25 a2—10a+25]' (@a-52 a+b’
6. Iepsoiit paGoumnii usrorosun 120 geraseir, a sropoil —

144 peranu. Ilepsrrii pabouni MarorasJuBail Ha 4 geTanu
B yac GoJiblle, YeM BTOpOIl, 1 paboTal Ha 3 U MeHbIIE BTO-
poro. CKONBKO AeTajlell H3roTaBauBaJ 3a 1 4 KaMasli pa-
Gounii?

Tema: TpeyronbHuK. Nogobue TpeyronbHNKOB

1.° Ha pucynke 164 MN|[|KP, NP=20¢N,
PO = 8ew, MK =15 cn. Haiigwre KO. P
2.° Tpeyronsumkh ABC w A B,C, noaobuw,

npiiew croponam AB u BC cooreererspor M A 0
cropoust A8y u B,C,. Hailaure Hemspecr- Puc, 164
Mbic CTOPOWBI 3THX TPCYTONBHHKOR, CCAH

8C=SCM. AB=6C“. 8|C| =ISCM. A,Cl =2 ¢M,

3° Owpesox CD — Omecextprca Tpeymoashnka ABC, AC=12¢u,
BC=18¢m, AD = 10¢m. Hadigure BD.




Tema: Teopema MNudaropa.

Tema: HYeTbIpEXYroNbHUKN

Tema. Maparrerozpamm u €20 6uost

1. Oaua U3 CTOpoH napaniaesorpaMma Ha 6 cm 6oabie ApYrof, @ ero nepuMeTp
paBeH 48 cm. HallinTe CTOPOHBI napauieiorpamma.

2. B npamoyroabHike ABCD AHaroHany nepecexanres B Touke O, AB =9 oM,
AC = 16 cm. Halaure nepumeTp Tpeyroibiika COD.

3. Oauu u3 yraoe pom0a pagen 72°. Hafiaure yrisl, KOTopbie 00pasyeT CTopoxa
pomOa ¢ €ro AHArOHAIAMH.

4. Ha auaronanu BD napannenorpamma ABCD ormeriui Touks E H F Tak, uto
ZBCE = ZDAF (touka E A€KHT MEAIY TOukami B 1 F). JoKaxuTE, 4TO
CE=AF.

5. B napanaenorpamme ABCD GuccexTpHca yria A nepecekaet cropony BC B
Touke E. Orpesok BE Gonbuie otpeska EC & 3 pasa. Hafanre nepumerp
napanaeaorpamma, ecan BC =12cm.

6. Tlpamas NPOXOANT YePes CepeAnny aAnaronany AC napaienorpamma ABCD u
nepecekaet croponst BC u AD B Toukax M n K cooTBETCTBCHHO. JIOKaKHTE,
YTO YETHIPEXYTONBHHK AMCK — napannenorpamm.



Tema: OKpY*KHOCTb

KoHTposbHas paboTa N2 5 no teme: «OKpy*KHOCTb» BapmaHT 1

1. [laHa OKpYXKHOCTb C ueHTpom B TouKe O. AB —gmnameTp, Touka C OTMeYeHa Ha OKPY*KHOCTH,
yron A paseH 470 . Hangute yron C v yron B.

2. AB 1 AC — oTpesKu KacaTesibHbIX, MPOBEAEHHbIX K OKPYXHOCTU paguyca 6 cm. Hangute annHy OA u
AC, ecnn AB =8 cm.

3. Toukn A 1 B genAat okpyHOCTb € ueHTpom O Ha ayrn AMB n ACB Tak, uto ayra ACB Ha 800 meHbLe
ayrm AMB. AM — anameTp oKpy»KHocTu. Haliaute yrasl AMB, ABM, ACB.

4. Hanaute pagmyc OKpY*KHOCTW, BNMCAHHOM B TPEYTO/IbHUK, U PaaMyC OKPYKHOCTM, ONUCAaHHOM OKO0
TpeyrosibHMKa, CTOPOHbI KOTOPOro paBHbl 16 cm, 17 cm n 17 cm.

Tema: MNnowaaun

KonTponbnas padota

CropoHa TpeyroipHUKA paBHa 5 M, a BBICOTA, MPOBE/ICHHAS K HEH, B IBa pa3a Oosblie
cTopoHbl. HalimuTe miuomaap TpeyroabHUKA.

KareTsl npsiMOyronbHOro TpeyroibHHUKa paBHbl 6 cM 1 8 cMm. Haliaure runorenysy u miomaib
TPEYrOJIbHUKA.

Hatigure momaas 1 nepuMerp poMOa, €Clii ero JuaroHany paBHbl 8 cM 1 10 cMm.

* B npsiMoyronbHoi Tpanennn ABCK Goibiast Gokoast cropona pasra 3V2 cM, yron K pasen
45°, a Beicota CH nenut ocHoBanune AK momnosiam. Halinure mtomaas Tpamnemu.

9 kaace
Tema: HepaBeHncTBa
KonrtponbHas padora no reme

«Hucnossle HepaBEeHCTBA. JIMHEWHbBIE HEPABEHCTBA. »

Bapuanr 1 Bapuanr 2

1.(1 6anm) UsBecTHO, uTO a<b.
Kaxoe n3 yrBepxaeHue HeBepHoe?

A)a-3>b-3; b)3a<3b; B)-3a>-3b; I')a+3<+3.

1.(1 6ayun) U3BectHO, uto k>p.
Kakoe u3 yrBepxaeHue BepHoe?

A) 5k<5p; B)k-5<p-5; B) k-5>p-5;
I') -5k>-5p.

2.(1 6ann) Kakoii mpoMeKyTOK SIBJISIETCS pellieHueM
HEpaBEHCTBA

2. (1 6ann) Kakoif mpoMeXyTOK SIBIISIETCSI
peleHrneM HepaBeHCTBA




x-12>3-2x?
A) [5; +o0); B) (-0; 9); B) (5; +o0);
) (-o0; 5).

6+x<9-2x?
A) [1; +o0); B) (-o0; 1); B) (1; +o0);
') (-o0; 1].

3. (1 6amn) Haliti momycTuMbie 3HAUCHUS

L 1
NEPEMEHHON —

N
A) [-3; +o0); B) (-3; +o0); B) (-o0; -3];
') (-o0; 3].

3. (1 6amn) Haliti nonmycTuMble 3HaUYCHUS

L1
NIEPEMEHHON —

V'
A) [-2; +0); B) (-2; +o0); B) (-o0; 2];
I) (-0; 2).

4.(2 6amuma) HaiiTi HauMeHbIIIee LEN0e YUCIIO,
KOTOPOE SIBJISICTCS PEIICHHEM HEPaBEHCTBA

2X+2 -1
<27
5 2

4. (2 6anna) Haiitn HauMeHbIIIee 1eNIoe YUCIo,

KOTOPOE SIBJIICTCSI PEIICHHEM HEPaBEHCTBA

5 +7
=_Z1>3,
11 4

Tema: ®yHkuma. KeagpatuuHaa dyHKUMA, e€ rpaduK 1 CBOMCTBA

KoHTponbHas pa6ora N2 2

Tema. OyHKUMA.

KBagpatuyHas dyHKUuMA, eé rpaduK U CBOWCTBA

1. ®yuxnusa sagasa popmynoit f(x) = %xz + 3x. Haitgure:

1) f(2) u f(-1);

2) Hynu QyHKIHAHA.

2. Haiinure obnacTs onpejenesus GpyHKmuu:

.2
1 %) = x° +4 .
) /) x2-10x+24’

2) f(x)=Vvx+5+

x2 -4

3. Ilocrpoiire rpapur pyaxuun f(x) = x2 + 2x — 3. Ucnoas-

3y#a rpaduk, HaluguTe:

1) obnacre 3HAYeHUH NAaHHONK DYHKIMM;
2) NpOMEXYTOK BO3paCTAHMA (DYHKIMH;

3) MHOXECTBO pelleHuii HepaBeHCTBA f(x)>0.

4. IlocTpoiite rpadux pyHxnum:

1) f(x)=vJx-3; 2) f(x)=x-3.
5. Ilpn KakMX 3HAYEHHAX P M ¢ BepIIMHA napabossr

Yy = x* + px + q maxoxmrca B Touke A(-4: 6)?

Tema: PewleHne KBagpaTHbIX HEPABEHCTB. Cucremsl ypaBHeHm‘i C ABYyMA nNepeMeHHbIMKN




KouTponbHas pa6ora Ne 3
Tema. PelleHne KBaapaTHbIX HEPaBEeHCTB.
CucrtemMbl ypaBHEHHWA C ABYMS NepeMeHHbIMH

1. Pemure HEpaBEeHCTBO:
1) x2-7x-30>0; 3) x2 < 2b;
2) x2-4x+6<0; 4) x2-6x+9<0.
x—-4y =3,
xy +2y =9.
3 Haitaure ob6aacTs onpeseeHus QyHKIANA:

1) y=J7x—x"';
V15 - 2x - x2

. |y=x%-4x,
4. Pemmure rpadpuuecKd CUCTEMY YPaBHEHHH

2. Pemmure cHCTEMY YpaBHEHUU {

2x -y =8.

5. Ilpu KaKuX 3HAYEHUSX @ YPaBHEHHE x2-6ax-8a+1=0
He uMeeT KOpHen?
x% + 6xy + 9y* =16,

6. Pemmure cucTeMy ypaBHeHMI {x iy

Tema: dnemeHTbl NPUKAALHOM MATEMATUKM

KoHTponbHas pa6ora N 4
Tema. InemMeHTbl NPUKNAAHON MaTeMaTUKK

1. Bruaguuk nosoxun B 6ask 40 000 p. mox 7 % rogoBhIX.
CkroabKO fieHer Gyner Ha ero cuére uepes 2 roga?
2. Haiigure abCOMIOTHYO HOTPEIIHOCTh NPUOIMKEHUA Yuc-

Ja -f; yucyom 0,43.

3. CKOJIBKO YETHBIX YeThIPEX3HAYHBIX YHCeJN, Bce UdpPHI KO-
TODPBIX PA3JIMYHBI, MOKHO 3aIMCATH C IOMOIILIO nudp 2, 3,
4, Tu 9?

4. Haiigure cpenee 3HaYeHNe, MOAY, MeJHAHY M pazmax Co-
BOKynHocTH pasubix: 10, 6, 7, 14, 12, 5, 12, 4.

5. B xopobke snexar 12 kapTodek, IPOHYMEPOBAHHBIX YHCIa-
mu oT 1 g0 12. KakoBa BepOATHOCTH TOrO, YTO HA KapTOd-
Ke, BRIHYTOM Hayraz, Oyzer 3anucaHo 4YMCJI0, KOTOpoe:
1) xpaTHO "HCHy 3;
2) He KpaTHO HHU 4YHUCIy 2, HU 9ucay 5?

6. U3 aByx céi, paccTosiHME MeXK/y KOTOPbIMU paBHO 16 kM,
OTIIPABHMJINCEH OZHOBPEMEHHO HABCTPeYy APYT APYry Ieiie-
XOJ M BeJIOCHIIEAUCT M BeTpeTwauch ueped 1 4. Haiigure
CKOPOCTb KayXJIOro M3 HHUX, €CJIM BeJIOCHIEAMUCT MOTPaTHJI
Ha BeCh NyTh Ha 2 4 40 MHH MeHbLIE, YeM IIelIeXOx.

Tema: Yncnosble nocaen0BaTeNbHOCTH



KoHTponbHas pa6ora N2 5
Tema. Yucnosble nocnegoBaTeNnbHOCTU

Haiigiure yeThIpHAALATHIN YIeH M CYMMYy ABAAIATH Iep-
BBEIX 4JIeHOB apuMdMerHyeckoit nporpeccuu (a,), ecau
a=2mua,=>5.

Haiiiure OATHIA YI€H U CYMMY YeThIPEX IepPBLIX YJI€HOB
reomeTpudeckoi nporpecenn (b)), ecin b =27, a same-

HaTeNb § = % :

Hailigure cymMmmMy GeCKOHEYHOH IreoMeTpU4YecKOo# mporpec-
cuu 28, -14, 7, ... .

Haiigure HOMeD 4ieHA apudMeTHIecKoi nporpeccun (a,),
pasroro 7,3, ecam ¢, =10,3, a pasHoCTh IpOrpeccHH
d =-0,5.

Kakue aBa uucsa Hajlo BCTABUTH MeXAY guciaamu 2,5 u 20,
yro6bl OHM BMECTe C AAHHBIMH YHCJIaM¥ 00pas3oBajy reo-
METPHUYECKYIO IIPOrPeccuIo?

IIpy kaKoM 3HAYEeHWH X 3HAYEHHS BeIpakeHH# 2x + 6,
x+ 7T u x + 4 6yayTr mocaefoBaTeJbHBIMU YIEHAMH Ie0-
MeTpuueckoit nporpeccun? Haiigure wieHBl 9TONH mpo-
Irpeccuu.

HaiizuTe cyMMy Beex HATYPaJbHBIX YUCeJl, KDATHEIX 6, KO-

ropsie Goabme 100 u mensmre 200.

Tema: TpeyronbHuk

KOHTPOJIbHAsI padoTa mo reomerpun 9 kiacc

Bapuanr 1

Bapuanr 2

1. (1 6asm) OcHOBaHME paBHOOEIPEHHOTO
TPEYroJIbHUKA paBHO 24cM, a nepumerp — 60cm.
KakoBa mrHa ero 60KOBOM CTOPOHBI?

A) A)12cm; B)36em; B) 16em; T) 18cwm.

1. (1 6ayn) BokoBas cropoHa paBHOOCIPEHHOTO
TpeyroyibHUKa paBHO 20cM, a nmepumerp — 80cm.
KaxkoBa qyHa ero ocHoBaHwus?

A) 40cm; B) 25¢m;

B) 20cMm; T') 30cm.

2. (1 6amn) Ectu ON —6uccextpuca <KOM u
<KOM=840, 10 <KON paBeH:

A)168'; B)84’; B)42'. T1)96"°

2. (1 6ayn) Ecmu ON —6uccextpuca <KOM u
<KON:76U, 10 <KOM paBen:

A)152";  B)104; B)38; T)14°.

3. (1 6amn) Cpenusst tuHUs Tpanenuu paBHa 10cMm.

OnHO ocHOBaHUeE B Tparenuu B 3 pas3a OoJblie
npyroro. Haiftu Gosbliiee OCHOBaHKE TpareLuu.
A) 5em; B)15cm; B)20cm; T1)25cm.

3.(1 6amn) Cpenusist TuHUs Tpanenuu paBHa 10cum.
OnHO OCHOBaHMeE B Tpanenuu Ha 4cM OoJibie
npyroro. HailTu MmeHp11ee OCHOBaHHE TpaleLUu.
A) 8cMm; B)12cm; B)18cm; 1)22cm.

4. (1 4. (16amn) Haiftu cropoHy KBajapata,
JUaroHallb ~ KOToporo pasHa 10cwm.

A) 100cm; B) 5v/2cm; B) 5em; 1)2,5¢m.

4. (16amn) Haiitu nuaroHanb KBajapara, CTOpOHA
KoToporo pasHa 10 cMm.

A) 10cm; B)20cm; B) 5v/2cm; T) 10v/2cm.

5. (1 6amr) B pombe cropoHna paBHa OHOM €T0
nuaroHany. Yemy paBeH yrosl Mexy CTOPOHOU U
JIpYroi AuaroHagbo pomoba?

A)60° B)45° B)30° I)120°

5. (1 6amr) Anaronans pomOa paBHa €ro CTOPOHE.
Haiitu 60onpmmii yron pomoa.
A)60° B)100° B)150° TI)120°.




6. (1 6amr) Haiimure cMeXHBIC YTIIbI, €CIIH OJMH U3
HUX Ha 20° MEHbIIIE IPYroro.

A)80°u60;° b)35° u 145°;

B)85°u65° I1)80°wu 100 °.

6. (1 6amr) HalimuTe cMeXHBIC YTIIbI, €CIIA OJMH U3
HUX B 2 pa3a 0oIblIe IPyroro.

A)120°u 60;° B)90° 457

B)60°u30° I)89°u9l®°.

7. (2 6anna) Y3 ogHOM TOYKHU K IPSIMON IPOBEIEHBI
NEPIEeHIUKYISAP U 1Be HakJIoHHbIe. HaliquTe ninnHy
NEepHEHANKYIISIPa, €CIIM HAKJIOHHbIEC paBHbI 41cM 1
50cMm, a ux npoekuuu oTHocATcs kKak 3:10.

7. (2 6anna) U3 onHOM TOUKYU K IPSIMOM IPOBEAECHbI
NEPIEeHIUKYISAP U 1Be HaKJIoHHbIe. HaliquTe ninHy
NEPIEHIUKYJIAPA, €CIIU HAKIOHHBIE OTHOCATCS KaK
10:17, a ux mpoekuuu paBHbl 12¢cm 1 30cM.

8. (4 6anna) [lepumeTp NMpsSAMOYTOIHHUKA PABEH
74cm, a mnomaab 300cm.xB. HaiiTu cTopoHsl
NPSIMOYTOJIBHUKA.

8. (4 6amn) IlepumeTp NpsAMOYTOTBHUKA PaBEH 78CM, a
wiomaab 360cm.kB. Haiitu cTopoHs!
PSIMOYTOJIBHUKA.

Tewma: M3mepeHne reoMeTpu4ecKux BEJIMYUH

| BapuaHnT.

1. 3akonun npeanoxxkenue. KBagpar n060i CTOPOHBI TPEYTOJbHUKA PABEH ...

a) CyMMe€ KBaJpaToB JIBYX APYTHX CTOPOH, MUHYC MPOU3BEACHUE 3TUX CTOPOH HAa KOCUHYC YTIJia

MCKAY HUMHU,

0) cymMe KBaJpaToOB JIBYX JIPYTHX €ro CTOPOH;

B) CyMMe€ KBaJpaTOB JIBYX JPYI'HX CTOPOH 0e3 YZABOSHHOTO MPOM3BEIEHHS STHX CTOPOH Ha

KOCHHYC yIJla MEX1Yy HUMU.

2. 3anonau nponycku. B tpeyronsanke KHT KH* = HT?+ -2 .HT . .cosT

a) KH;
6) HT;
B) TK.

3. B tpeyroasauke CDO u3BectHs! cTopoHsl CD u CO. BennunHy, Kakoro yria HeoOXoauMo

3HATh, YTOOBI HAUTH JUTMHY cTOpOHBI DO?
a) £ C;
6) £ D;
B) < O.

4. Nan tpeyroiasHuk DEF. BriGepute BepHOE paBeHCTBO:

a) DE* = BF* 4+ DF? - EF .DF .cosE .
6) EF* = DE*+ DF? - 1. DE . DF -cos D .

p) DF* = DE* + EF?

5. B tpeyronbauke CKE naiigure cropony CE, eciiu CK = 6, KE =8, ? K = 60°.




a) 52;
0) 4;
B) 2«..'%.

OtBertsl: | BapuaHT: B, B, a, 0, B.

Tema: BexTopsl

KOHTpOJILHaH paﬁoTa Imo TemMe «BeKTOPLI Ha IVIOCKOCTH»

BapuaHnt 1

BapuaHT 2

1.(16ann) Haaute KoopanHaTbl BeKTopa AB u ero
Moy nb, ecin®
A(-1; 3) n B(3; 6).

A) (2;3), 3,6;
B) (4;3),5;

B) (-4;-3), 5;
r (5; 0), 5.

1.(16ann) HanaguTe KoopauHaTbl BekTopa AB 1 ero
Moy b, ecin >
A(4; -2) n B(-5; 3).

A) (-1;1),v/2;  B)(9;-5), V86;
B) (1;-1),v2; T1)(-9;5), V106.

2. (16ann) OnpenenuTe, KakMe N3 BEKTOPOB

nepneHamkynapHol 4 (-1; 3), b (2;- %), c (- %; -3).
- P —>

A)amb; E)b nc ;
- —»>

B) @ nc; I) onpegenntb HEBO3MOMKHO.

2. (16ann) OnpenennTe, KakMe U3 BEKTOPOB

nepneHamkynapHbl 4 (-1; 4), b (3; %), c (- %; 4).
- = Y -

A) @ n b; B) b yc ;
- —-

B) 4 nc; I onpeaenntb HEBO3MOXHO.

3.(1 6ann) HanguTe ckanapHoe NpousBeneHue

BekTopos 4 (2;-3) u b (4;-8).
A)32; bB)-38; B)-16; TI)192.

3.(1 6ann) HaguTe cKanapHoe NpousBeneHue

BekTopos 4 (5;3) u b (2; 4).
A)2; B)-2; B)22; T)14.

4. (2 6anna) JaHo sekTopbl 4 (3;2) n b (0;-1).
—>

HaianTe BekTop c=-24 +4b M ero moaynbo.

-

4. (2 6anna) faHo sektopbl 4 (-1; 6) 1 b (5;-3).
—>

HaiauTe sekTop c=24 +b M ero mogynbo.

5. (3 6anna) Haante m 1 n, ecnmn BeKTOpbI

— -

_>
a (-4; m), D (2;-3), ¢ (n; 9) konnmHeapHbi.

5. (3 6anna) Hatante m 1 n, ecnmn BeKTOpbI

~ : >
a(-6; m), Y (n; 6), c (3;-2) KonnuHeapHsl.

6. (4 6anna) Haiaute yron M B TpeyroabHuKe ¢
BeplwurHamu M(2; 4v/3), A(-2;0), K(2;0).

6. (4 6anna) Hariaute yron A B TpeyroabHuKe ¢
BepwuHamu A(1; 24/3), B(-1;0), C(1;0).

Tewma: ['eomerpuueckue npeodbpazoBanus. JBuxeHue

KonTtpoubHnas padora

Bapmuanr 1




Haiinure koopauHAThI TOYCK, cCHMMETpHUHBIX ToukaM M (-6;8) u K (0;-2) OTHOCUTEIBHO:
1)ocu aGcruce; 2) ocu opAnHAT; 3)Hayallo KOOPAUHAT.

Haueprure tpeyronsuuk 4BC. Tloctpoiite 06pas Tpeyronbunka ABC: 1) npu

MapajIeNbHOM nepenoce Ha Bektop 1B ; 2) npu cummerpuu otHOCHTEIBHO TOUKH B; 3)
IIPY CUMMETPUU OTHOCUTENIBHO NpsiMoil AC.

Touka A; (X;-4) sBisiercst o0pazom Touku A4 (2; y) npu romorerru ¢ ueHtpom H (1;-2) u
ko3 dunuentom k=-3. Haitnure X u y.

[Ipsamas, napamienbHas cropoHe AC TpeyronbHuka ABC, nepecekaeT ero CrTopony 45 B
touke M, a cropony BC — B Touke K. Haiinure mnomans tpaneuuun AMKC, ecnu BM=4
cM, AM=8 cM, a romaps Tpeyronbanka MBK paBHa 5 oM.

N3 Touek A u B, nexaniux B 0AHON MOJIYIJIOCKOCTH OTHOCUTENIBHO MPSIMOM @, OMYIIEHbI
nepneHaAuKysipsl A4; u BBy Ha oty npsimyto. 3BecTHO, uT0 A41=4 cM, BB1=2

cM, A181=3 cm. Kakoe HauMeHblIee 3HaYeHUEe MOXKET NMpUHUMaTh cymMmma AX + XB,

rae X — Touka, MpuHajyIeKamas npsaMon a?



Jlnucr cornacopanus
Jononnenus u u3menenus kK komruiekry KOC Ha yueOHbIH rof
Jononnenus n uamenenus k kommiekty KOC Ha y4eOHBIIi TOA 10

JUCHHUIIIINHE

B xommiekT KOC BHeCeHBI cleyronne N3MEHEHHUS:
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