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Konugukarop snementon cogepxanus no MATEMATUKE nas cocraBieHus
KOHTPOJIbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB IOCy1apCTBEeHHOIi (MTOr0BOii)
aTTecTauuM BbIMycKHUKOB IX KjaccoB 0011e00pa3oBaTesIbHbIX
yupe:xnenuii 2012 roga

Koauduxatop 31eMeHTOB comepikaHHsi 0 MaTeMaTHKE COCTaBIIeH Ha ocHOBe O0s3aTelbHOro
MHHHMYMa COJIEpPXKaHHsI OCHOBHBIX 00pa30BaTENbHbIX MporpaMM U TpeGoBaHUH K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB OCHOBHOM MIKOJIBI (TprKka3 Muno6paszosanus Poccun ot 05.03.2004 Ne 1089 «O6 yTtBep-
xaeHn (enepanbHOro KOMIoHeHTa ['ocynapcTBEHHBIX CTaHIAPTOB HAYAIBHOrO OOILIEro, OCHOBHOIO
o0mIero u cpegHero (MOJTHOro) o0mero 00pa3oBaHms).

Koau¢ukarop 3J1eMEHTOB COAEPIKaHMS BKIIIOYACT B CEOSl JJIEMEHTHI COZICPIKAHUS MO BCEM pas-
JienaM Kypca OCHOBHOI HIKOJIBL.

B nepBoM cronbue TabuHIbl yKa3aHbl KOJBI pa3JeioB U TeM. Bo BropoM crondue ykazaH KoJ
JJIEMEHTa COJCPIKaHUs, Il KOTOPOTO CO3AI0TCS MPOBEPOUHbIC 3a/1aHHS.

Kon Kox JJIeMeHThI Cofiep KaHusl, IPoBepsieMble 3aJaHUSIMH
pas3aesa | KOHTpoJmMpye- IK3aMeHALOHHOW padoThI
MOT0 3JIEMeHTa
1 Ymucja 4 BLIYHCICHHS
1.1 Hamypanvnuvle uucna
1.1.1 HecstuyHas cucrema cuuciieHus. Pumckas Hymepauus
1.1.2 Apudmernueckue ACHCTBUS HaJl HATYPAILHBIMH YHCIAMHU
1.1.3 CreneHb ¢ HaTypalbHBIM N1OKa3aTeNIeM
1.1.4 Jlenumocts HaTypanbHbIX umcen. IlpocTele M cocTaBHBIE YHCIa,
pa3IIoKeHUE HATypaIbHOTO YUCIIa HA MPOCTHIE MHOKHUTEIH
1.1.5 TIpu3naku genmmocti Ha 2, 3, 5, 9, 10
1.1.6 HawuGonpluii o01muii qenurens 1 HauMeHblee 00Iee KpaTHoe
1.1.7 Jlenenue ¢ 0CTaTKOM
1.2 Hpobu
1.2.1 OOBIKHOBEHHAs1 po0b, OCHOBHOE CBO#CTBO apodu. CpaBHeHHEe apodeit
1.2.2 Apudmernueckue IeHcTBHS ¢ 00BIKHOBEHHBIMHU IPOOSIMH
1.2.3 HaxoskieHne 9acTH OT IEJI0T0 | IIENOTO0 M0 €r0 YacTh
1.2.4 JecstuuHas 1po0Ob, CpaBHEHHUE IECATHYHBIX JIpo0Oeit
1.2.5 Apudmernueckue ISHCTBUS C JECSTHIHBIMH APOOSIMU
1.2.6 [Ipeacrapnenue necATHYHOW ApOOH B BHUIE OOBIKHOBEHHOH OpoOH U
OOBLIKHOBEHHOH B BHJIE IECATUYHOMN
1.3 Payuonanvuvie wucia
1.3.1 Ienbie yncna
1.3.2 Moayiib (a0CoIOTHAsI BEIMYMHA) YHCITa
1.3.3 CpaBHeHHE pallMOHATIBHBIX YHCET
1.3.4 Apudmernueckue ICHCTBU C PALMOHAIBHBIMU YHCIIAMU
1.3.5 CreneHs ¢ LeNbIM IOKa3aTeneM
1.3.6 YucnoBble BBIpaKEHUs, MOPANOK JIEHCTBUH B HUX, HCIIOJIb30BAHHE
cK0OOK. 3aKOHBI apHOMETHIECKUX ICHCTBHIA
1.4 [eticmeumenvHule yucia
1.4.1 KBasipaTHbIi KOpeHb U3 YncIa
1.4.2 KopeHs TpeTheii crenenu
1.4.3 HaxoxkzneHne mpUOMIKEHHOTO 3HA4YeHHs KOPHSA C  [TOMOIIBIO
KaJIBKYJIITOpa
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1.4.4 3amuch KOpHEH ¢ TIOMOIIBIO CTETIEHH C IPOOHBIM T0Ka3aTeieM
1.4.5 TlonsaTre 00 wWppanuoOHATBHOM 4YHcie. JlecsATHYHBIE TPHOIMKEHHS
HpPPALOHATBHBIX Yncel. JlefcTBUTENbHBIE YMCIa KaK OeCKOHEYHBIE
JIeCSTUYHBIC IpoOH
1.4.6 CpaBHeHHE IEHCTBUTENBHBIX YHCET
1.5 Usmepenus, npubaudicenus, oyeHku
1.5.1 EnuHunel u3MepeHus UIMHBL, IUION[aan, o0beMa, MacChl, BPEMEHH,
CKOpPOCTH
1.5.2 Pa3mepbl 00BEKTOB OKPYKAIOIIEro MUpa (0T 311€MEHTAPHbIX YACTHIL 10
BcenenHoit), JUIMTEIBHOCTH IPOIIECCOB B OKPYKAIOIIEM MHUpPE
1.53 IIpencraBieHye 3aBUCHMOCTH MEXy BEIMYMHAMHU B BUJIE (OpMYII
1.5.4 IIpouenTsl. HaxoxaeHue mpoueHTa OT BEIUYMHBI U BEIUYUHEI 110 €€
IPOLECHTY
1.5.5 OTHoOIICHNE, BRIP2)KCHNE OTHOLICHHMS B IIPOIIEHTaX
1.5.6 Tlponopuws. IIpomopipionanbHas W 0OpPaTHO MPOMOPIIMOHANBHAS
3aBUCUMOCTH
1.5.7 Oxpyrienne uncen. [IpuKAaKa W OLEHKA PE3yJIbTATOB BBIYMCICHUM.
BblieeHue MHOXKHTEIIS — CTEIICHU AECATH B 3aIMCH YuCia
2 AJiredpanyeckne BbIpaKeHUsI
2.1 bykeennvle svipasicenust (gvipasicenus ¢ nepemeHHbIMU)
2.1.1 ByxBeHHbIe BbIpakeHUst. UncioBoe 3HaYeHHEe OYKBEHHOTO BBIPAKEHHUS
2.1.2 JlommycTuMble 3HA4YEHMS NEPEMEHHBIX, BXOMAIINX B anreOpandeckne
BBIPKCHUSI
2.13 IloncraHOBKA BBIpaKEHHI BMECTO IEPEMEHHBIX
2.14 PaBeHcTBO OYKBEHHBIX BBIP@XKEHHUI, TOxIecTBO. [IpeoOpa3oBaHms
BBIPAKCHUH
2.2 2.2.1 CBoJiCTBa CTETICHN C LIEIBIM TTOKa3aTeNneM
2.3 Mnozounenvi
2.3.1 Msuorounen. CroxeHHe, BBIYUTaHUE, YMHO)KEHHE MHOTOWICHOB
232 @DopMyIBl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbBI M KBaJapaT
pasHocTH; opMyIIa pa3HOCTH KBAAPATOB
233 PaznokeHre MHOTOUJICHA HA MHOKHTEITH
234 Ksanpatueiii TpexwieH. Teopema Buera. Pa3noxenne kBagpaTHOTO
TpeX4IeHa Ha JMHEHHBIC MHOKHUTEIN
235 Crenenp ¥ KOpEeHb MHOTOWIEHA C OAHOM IepeMeHHOI
2.4 Aneebpauueckas opobs
2.4.1 Anrebpanueckas apoos. Cokpaiienne 1podeit
242 [eiicTBus ¢ anreOpandecKuMH APOOSIMHU
243 PanyionasbHbIe BRIpaXKEHHS M UX IIPeoOpa3oBaHuUs
2.5 2.5.1 CaolicTBa KBaJpaTHBIX KOPHEH M UX NPUMEHEHUE B BEIYUCICHUAX
3 YpaBHeHHUs M HEpaBeHCTBA
3.1 Vpasnenusn
3.1.1 YpaBHEHUE C OJIHOM NTEPEMEHHOM, KOPEHb YPaBHEHHS
3.1.2 JluneitHoe ypaBHEHHE
3.1.3 KBaznpaTHoe ypaBHeHue, hopMyJia KOpHEH KBaJPaTHOTO YpaBHEHHUS
3.14 Pemrenne pannoHanbHBIX ypaBHEHHI
3.1.5 Ilpumepsl pelieHUss ypaBHEHHMH BBICHIMX cTeneHed. Pemenue
YPaBHEHHH METOJOM 3aMEHBI TepeMeHHOH. Pemenune ypaBHeHHI
METOIOM Pa3JIOKCHUSI HA MHOXKUTEIIN
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3.1.6 YpaBHeHHE C IBYMs INIEPEMEHHBIMH; PEIICHHE YPAaBHEHHSA C ABYMS
[epEeMEHHbBIMHI
3.1.7 Cucrema ypaBHEHHH; pelIeHHE CHCTEMbI
3.1.8 Cucrema JBYX JIMHEWHBIX YpaBHEHHH C JBYMs IIepEeMEHHBIMH;
pelIeHne MOACTAHOBKOW 1 anre6pandeckuM CI0KEHUEM
3.1.9 VYpaBHEHHE ¢ HECKOJIILKHMH IIEPEMEHHBIMU
3.1.10 Pemenne mpocTelIMX HENMHEHHBIX CHCTEM
3.2 Hepasencmsa
3.2.1 UwcrioBble HEPaBEHCTBA H X CBOWCTBA
322 HepaBeHcTBO ¢ 0/1HOM nepeMeHHOM. PenieHre HepaBeHCTBa
323 JInHeitHbIe HEpaBEHCTBA C OAHOU IIEPEMEHHON
324 CucreMbl TMHEHHBIX HEPABEHCTB
325 KBasipaTHblC HEpaBEeHCTBA
3.3 Texcmosvie 3a0auu
33.1 Penenne TeKCTOBBIX 33124 apH(YMETHYECKUM CIOCOOOM
33.2 PemnieHne TEKCTOBBIX 33134 aareOpandecKuM CrocoooM
4 YucaoBble MOCI€10BATEIbHOCTH
4.1 4.1.1 TTonsTHe TOCIENOBATENLHOCTI
4.2 Apupmemuueckasn u ceomempuueckas npospeccuil
4.2.1 Apupmerndeckas mporpeccusl. dopmyna obmrero qIeHa
apu(METHIECKOH POTPECCHH
4.2.2 ®dopMyna CyMMBI TEPBBIX HECKOIBKHX WIEHOB apudMeTnaeckon
pOrpeccuu
423 I'eomerprueckas mporpeccusi. Dopmyna o0mmero wieHa
TeOMETPUYECKON Nporpeccun
4.2.4 ®dopMyna CyMMBl HEpBBIX HECKOJIBKUX WICHOB TI'COMETPUYECKOU
TIPOTPECCHH
4.2.5 CH0>KHBIE TPOLIEHTHI
5 DyHKIUU
5.1 Yucnosvie ynxkyuu
5.1.1 IMonstue ¢ynkuun. O6nacts onpeneneHus ¢yHkuuu. CrocoOsl
3a1aHus QyHKIMI
5.1.2 T'padux GpyHkmu, Bozpactanue u yosiBanue GYHKIMH, HAUOOIbILEE U
HanMeHbIIee 3HaueHUs OYHKOWUHM, HyIH QYHKOUH, IPOMEXYTKH
3HAKOIOCTOSHCTBA, YTCHHE IPaUKOB (PYHKIHMIE
5.1.3 IIpuMepsl rpadUyuecKux 3aBHCHMOCTEH, OTpa)aloOLUIMX peajbHbIC
HPOLIECCHI
5.14 ODyHKIMS, ONUCHIBAIONIAS OPSAMYIO IPOHNOPLUUOHATIBHYIO 3aBUCUMOCTb,
ee rpaduk
5.1.5 Jluneitnas  QyHkumsa, ee  rpadMK, TEOMETPHUYECKHH  CMBICI
K02 huIHeHTOB
5.1.6 OyHKIMS, ONMHUCHIBAIOIAs 00PATHO MPOIOPIHUOHAIBHYIO 3aBUCHMOCTb,
ee rpa¢uk. ['mnepbona
5.1.7 KBagpatnunas Qynkuus, ee rpaduk. Ilapadoma. Koopauuats
BEPILIHHBI apadoJIbl, 0Cb CHUMMETPHU
5.1.8 I'paduk pyskmmn y = Jx
5.1.9 Ipadux Gpynkimm y =3/x
5.1.10 I'padux dpynkmmm y =|x|
5.1.11 Ucnonp3oBanue rpaduKkoB (QYHKIHMHA Ui pEIICHHs YpaBHEHUH U
CHCTEM
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6 KoopauHaTtel Ha NPsIMOi M IJIOCKOCTH
6.1 Koopounamuas npsmas
6.1.1 HM300paxkeHne umucesn TOYKaMH KOOPAUHATHON NPSIMOi
6.1.2 I'eomeTpryecKHii CMBICT MOy IS
6.1.3 UmnciioBble NPOMEKYTKU: HHTEPBAJ, OTPE30K, JIyd
6.2 Jlexapmoguvl KoopOouHamsl Ha NIOCKOCMU
6.2.1 JlekapToBbI KOOP/IMHATHI HA INIOCKOCTH; KOOPAMHATHI TOUKH
6.2.2 KoopnuHaTsl cepeAnHbl OTpe3Ka
6.2.3 DopMya paccTOSHUSL MEXKAY JABYMS TOUKAMU TJIOCKOCTH
6.2.4 VYpaBHeHHe npsAMOH, yrIoBoH Ko3()(HULIMEHT npsMOH, ycioBHe
apaJIeIbHOCTH IPSIMBIX
6.2.5 YpaBHEHHE OKPYKHOCTH
6.2.6 I'paduyeckas uHTEpHpeTanysi YpaBHEHUI C JABYMs IEPEMEHHBIMH H
UX CHCTEM
6.2.7 I'pacdmueckas MHTEpIpeTanys HEPaBEHCTB C JIBYMs MEPEMECHHBIMH U
UX CHCTEM
7 I'eomeTpus
7.1 leomempuyeckue  Queyppr  u  ux  ceoticmea.  Hzmepenue
2e0Mempu4ecKux 6enU4UH
7.1.1 HauanbHble TOHATHS TEOMETPUH
7.1.2 VYron. Ilpsmoit yrom. OcTpele u Tymele yriael. Beprukansaeie u
cMexHble yriibl. buccekTpuca yria u ee cBoiicTa
7.1.3 IIpsimas. ITapamienbHOCTb M NEPIEHAUKYISIPHOCTD MPSIMBIX
7.1.4 Otpe3ok. CBOHCTBO CEpPEeNUHHOIO IEPNEHIUKYIIpa K OTPE3Ky.
TlepnienuKyIsip U HAKJIOHHAS K NPSMOM
7.1.5 TlonsATHE 0 FEOMETPUYECKOM MECTE TOUEK
7.2 Tpeyeonvrux
7.2.1 Beicora, Menuana, OUcceKTpuca, CpeHss JIMHUS TPEYTONbHUKA; TOUKH
HepecedeHns] CEepefIMHHBIX IIePHEHANKYISAPOB, OMCCEKTpPHC, MEIHaH,
BBICOT MJIM MX MPOAOKECHUH
7.2.2 PaBHOOEpeHHBII W PaBHOCTOPOHHUH TpeyronbHUKU. CBOWCTBAa H
HPHU3HAKH PABHOOCAPEHHOTO TPEYTrOJIbHUKA
7.2.3 I[IpsmoyronbHbIH TpeyronbHuK. Teopema ITudaropa
7.2.4 IIpu3HaKu paBeHCTBA TPEYTOJBHUKOB
7.2.5 HepaBeHcTBO TpeyrosibHUKa
7.2.6 CyMMa yTIIoB TpeyroyibHUKa. BHEITHUE yIibl TpeyroibHIKa
7.2.7 3aBHCHMOCTD MEX/Iy BEIIMYMHAMH CTOPOH M YIJIOB TPEYTOJIbHUKA
7.2.8 Teopema Qaneca
7.2.9 Tlono6ue TpeyronbHUKOB, Ko3ddunuent noxodus. [Ipusnaku monodus
TPEYTOJIbHUKOB
7.2.10 CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC OCTPOTO yIJa MPSIMOYTOJIBHOTO
TpeyrosibHuKa 1 yrios ot 0 o 180°
7.2.11 Pemenne npAMOyTronbpHBIX TPeyroabHIKOB. OCHOBHOE TPUTOHOMETPH-
4ecKoe TOXeCTBO. TeopeMa KOCHHYCOB M T€OpeMa CHHYCOB
7.3 Mnoeoyeonvruku
7.3.1 [Tapannenorpamm, ero CBOMCTBA U IPU3HAKH
73.2 [IpsIMOYTONTBHUK, KBAJPAT, POMO, NX CBOWCTBA U MPU3HAKH
733 Tpanenus, cpeaHss JIMHUS TPAaNely; paBHOOEIPeHHas Tpameys
73.4 CyMMa yTJIOB BBIITYKJIOTO MHOTOYTOJBHHAKA
735 IIpaBriibHBIE MHOTOYTOJIBHUKH
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7.4 Oxpysicnocmy u Kpye
7.4.1 LleHTpanbHBIH, BOMCAHHBIN YT0J; BENWYMHA BONCAHHOTO YITa
7.4.2 B3anmMHoe pacnoioskeHre NpsMOi U OKPYKHOCTH
7.4.3 KacatenpHass M cekymas K OKpYXKHOCTH; pPaBEHCTBO OTPE3KOB
KacaTeNlbHbIX, TPOBEJCHHBIX U3 OAHON TOUKU
7.4.4 OKpy»KHOCTb, BIIMCAHHAS B TPEYTOJBHUK
7.4.5 OKpy»KHOCTb, OIMCAHHAS OKOJIO TPEYTOJIbHUKA
7.4.6 BriicanHble 11 onrcaHHBIE OKPYXKHOCTH IIPaBUIBHOTO MHOTOYTOJBHUKA
7.5 H3mepenue ceomempuyecKux eauyuH
7.5.1 JlnuHa orpes3ka, JUIMHA JIOMAaHOHW, NEPUMETP MHOIOYrOJbHMKA.
PaccrosiHue OT TOYKH [0 IPSMOMH
7.5.2 Jn1Ha OKpYKHOCTH
753 I'panycHas Mepa yriia, COOTBETCTBHE MEXKIY BEJIMYMHOM yria u
JUTHHOW YTH OKPY)KHOCTH
7.5.4 [Tnomans npsiMOyrojJbHUKa
7.5.5 [Tnomanes napauienorpamMmma
7.5.6 [Tnomans Tpanenun
7.5.7 [Inomans TpeyronbHUKa
7.5.8 IInomanp kpyra, IIOMAaAb CEKTOpa
7.5.9 Dopmyiibpl 00beMa MPSIMOYTOJIBHOTO NMapajuieenume/a, Kyoa, mapa
7.6 Bexmopul na nnockocmu
7.6.1 Bexkrop, anuHa (MozyJib) BEKTOpa
7.6.2 PaBencTBO BEeKTOpOB
7.6.3 Onepanun Haj BEKTOpaMH (CyMMa BEKTOPOB, YMHOXKCHHE BEKTOpa Ha
YHCIIO0)
7.6.4 YTroa Mex/y BEKTOpaMH
7.6.5 KonnuHeapHble  BEKTOpBI,  pa3lIOKEHHE  BEKTOpa 1O  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM
7.6.6 Koopaunarel Bekropa
7.6.7 CkaJisipHOE IPOHM3BE/ICHUE BEKTOPOB
8 CTaTHCTHKA U TeOPHsl BepOsITHOCTEH
8.1 OnucamenvHas cmamucmuxa
8.1.1 [NpencrapieHne JaHHBIX B BUjIE TAOIHIL, AUarpaMM, rpadukoB
8.1.2 CpenHue pe3ynbTaToB H3MEPEHUI
82 Bepossimnocmo
8.2.1 YacToTa COOBITHSI, BEPOSITHOCTh
8.2.2 PaBHOBO3MOXHBIE COOBITHS M ITOJICYET UX BEPOSTHOCTU
8.2.3 [IpencraBieHre 0 reOMETPUUECKOM BEPOSTHOCTH
8.3 Kombunamopuka
8.3.1 Pemenne KOMOHMHATOPHBIX 3a71a4: niepedop BapHaHTOB,
KOMOWHATOPHOE NPaBHIO YMHOXKCHUS
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