Koanduxkarop 31emenToB conep:xkanust no MATEMATUKE nas cocraBiaenust
KOHTPOJIbHBIX H3MEPHUTEJIBLHBIX MAaTEPHAJIOB rocyIapcTBeHHOI (MTOroBoi) aTTe-
cTaluu BbINYCKHUKOB IX Ki1accoB 00meodpazoBaTenbHbIX yupesxaenuii 2012 roaa.

Koauduxatop s1eMeHTOB coziepiKaHus O MaTeMaTHKe COCTaBJIeH Ha OocHOBe «O0s3aTeIbHOroO
MHHHMYyMa COJICp)KaHHs OCHOBHBIX 00pa3oBaTENIbHBIX NporpaMm» U «TpebGoBaHMIl K ypOBHIO MOATO-
TOBKH BBIITYCKHHKOB OCHOBHO# IKonb» (ITpukaz MO P® «O6 yTBepxkaeHUH (enepaibHOro KOMIO-
HeHTa ['ocy1apCTBEHHBIX CTaHJAPTOB HAYAIBHOTO OOIIEr0, OCHOBHOTO OOIIEro M CpeaHEro (IMOIHOTO)
obmero obpasoBanus ot 5 mapra 2004 rona Ne 1089).

Koaudukatop 371eMeHTOB Colep)KaHuUs BKIIOYAET B ce0sl 3JIEMEHTBI COJEPXKAHUS 110 BCEM pa3-
JenaM Kypca OCHOBHOI IIKOJTBL.

B nepBoM cronbue Tabuuibl yKa3aHbl KOJbI pa3aeioB U TeM. Bo Bropom cronfue ykazaH KoJ
JJIeMEHTa COJEePIKaHus, Il KOTOPOTO CO3AI0TCS IPOBEPOYHbIE 3a/1aHHsI.

Kon Koxa xonTpon- JJIeMeHThI CofiepKaHusl, IPOBepsieMble 3aJaHUIMH
pasjena | pyemoro diie- IK3aMeHALUOHHOM padoThI
MeHTa
1 Yucia U BBIYHCICHUS
1.1 Hamypanenvie uucna
1.1.1 Hecstuynas cucrema cuuciieHust. Pumckas Hymepauus
1.1.2 Apudmernueckue IHCTBUS HaJl HATYPAJIbHBIMH YHCIAMU
1.1.3 CrerneHb ¢ HATYpaIbHBIM MTOKa3aTeJIeM
1.1.4 JlenumocTh HaTypanbHBIX yKceld. IIpocThie M cocTaBHBIE YMCIa, pa3-
JIO)KCHUE HAaTypaJIbHOTO YUCIIA HA IPOCThIE MHOKUTEITH
1.1.5 TIpusnaku genumoctr Ha 2, 3, 5, 9, 10
1.1.6 HanGonpmmit o6mumii nenuTens 1 HauMeHsblee obIee KpaTHoe
1.1.7 Jlenenue ¢ ocTaTkKOM
1.2 Jlpobu
1.2.1 OOBIKHOBEHHAsT POOb, OCHOBHOE CBOWCTBO apoOu. CpaBHEHHE Opo-
Oeid.
1.2.2 Apudmernueckne ACHCTBIsI ¢ OOBIKHOBEHHBIMH APOOSIMU
1.23 HaxoskaeHue yacTu OT IeJIoro U 11e10ro MO ero 4acTu
1.2.4 JecsituuHasi 1po0Ob, CpaBHEHHUE ICCATUYHBIX podeit
1.2.5 Apudmernueckue AeHCTBU C JECITHYHBIME APOOSIMHU
1.2.6 [IpencraBnenue AecATHYHONH ApoOW B BHIE OOBIKHOBEHHOW ApOOHM
OOBIKHOBEHHOH B BHAE JICCSTUYHOM
1.3 Payuonanvuvie uucia
1.3.1 Ilenble uncna
1.3.2 Monynb (aOComoTHAs BETHMYMHA) YHCIIA
1.33 CpaBHEeHHE panMOHATIBHBIX YHCEII
1.3.4 ApudmeTnueckue IeHCTBUS C PallMOHATBHBIMU YHCIAMHI
1.3.5 CrelleHb ¢ IeNbIM MOKa3aTeleM
1.3.6 UucnoBble BbIpRXEHUS, MOPSAOK JEHCTBUH B HUX, HCIIOJb30BaHUE
cK0OOK. 3aKOHBI apU(PMETHIECKUX AHCTBHIT
1.4 Jleticmeumenvhvle yucia
1.4.1 KBazgpatHblil KOpeHb U3 YHCIa
142 Kopens TpeTbeii cTenenn
143 Haxoxnenne npuOIMmKeHHOro 3Ha4€HHs! KOPHS € TIOMOIIBIO KaIbKYJIsi-
TOpa

1.4.4 3amuch KOpHEH ¢ TIOMOIIBIO CTETIEHH C IPOOHBIM TTOKa3aTesieM
1.4.5 TlonsTHE 00 MppanHOHANEHOM YHcie. [lecaTHIHbIe TPHOIIVKEHHS Hp-
paLMOHANBHBIX uKceld. JleficTBUTENbHBIC YHcIa KaK OECKOHEUHbIE Jie-
CSITUYHBIC IpoOH
1.4.6 CpaBHeHHE IEHCTBUTENBHBIX YHCET
1.5 Hsmepenus, npubaudicenus, oyeHku
1.5.1 EnuHunel M3MepeHus UIMHBL, DO, o0beMa, Macchl, BPEMEHH,
CKOpPOCTH
1.5.2 Pa3mepbl 00BEKTOB OKpYKAIOIIEro MUpa (0T 3I€MEHTAPHbIX YACTHIL 10
BcenenHoii), NMTEIBHOCTD IIPOIIECCOB B OKPY KAIOLIEM MHUPE.
1.53 IpencrapieHne 3aBUCUMOCTH MEXAy BEIMYUHAMHE B BUJIE (OpMYII
1.5.4 IIpouentsl. HaxoxaeHnue mpoueHTa OT BEIWYMHBI U BEIUYUHEI 110 €€
IPOLECHTY
1.5.5 OTHoOIICHNE, BRIP2)KCHNE OTHOLICHHMS B IIPOIIEHTaX
1.5.6 TIponopws. [TponopuuoHanbHas ¥ 00paTHO MPOMOPIIUOHABHAS 3aBH-
CHMOCTH
1.5.7 Oxpyrienne yncen. [IpuKHaKa W OLEHKAa PE3yJIbTaTOB BBIYMCICHHM.
BblieneHue MHOMKHTEIIS — CTEIICHU AECATH B 3aIMCH YuCia
2 Auiredpanyeckue BbIpasKeHHsI
2.1 bykeennvle svipasicenust (8vipasicenus ¢ nepemeHHbIMU)
2.1.1 bykBeHHbIE BhIpakeHHs. UncaoBoe 3HaUeHNEe OYKBEHHOTO BBIP)KCHUSI
2.1.2 JlommycTrMble 3HA4YEHMS NEPEMEHHBIX, BXOMAIINX B anreOpandeckne
BBIPKCHUSI
2.13 [ToncraHoBKa BEIPXKESHUH BMECTO TIEPEMEHHBIX
2.14 PaBeHcTBO OyKBEHHBIX BBIpaKEHHH, TOXkIecTBO. [IpeoOpasoBanus BbI-
paKeHHH
2.2 2.2.1 CBoJiCcTBa CTETICHH C LIEITBIM TTOKa3aTeNeM
23 Mnozounenvi
2.3.1 Msuorounen. CroxeHHe, BBIYUTaHUE, YMHO)KEHHE MHOTOWICHOB
232 @DopMyIIBl COKPAIIEHHOTO YMHOXKCHHUS: KBaJpaT CyMMbI M KBaJpaT
pasHocTH; opMyIia pa3HOCTH KBAAPATOB
233 Pa3nokeHre MHOTOUJICHA HA MHOKHTEITH
234 KBanpartusiii TpexwieH. Teopema Buera. Pasnoxenue kBagpaTHOTO
TpeX4IeHa Ha JMHEHHbBIC MHOKHUTEIH
2.3.5 Crenenb U KOpEHb MHOTOYIEHA C OAHOM IepeMeHHOI
2.4 Aneebpauueckas opoos
24.1 Anrebpanueckas apoos. Cokpaienne 1pobeit
242 JeiicTBus ¢ anreOpandecKuMH APOOSIMH
243 PanyionasbHbIe BRIpOXKEHHS M UX IIPeoOpa3oBaHuUs
25 2.5.1 CaolicTBa KBaJpaTHBIX KOPHEH ¥ UX NPUMEHEHUE B BEIYUCICHUAX
3 YpaBHeHHUs H HEpaBeHCTBA
3.1 Ypasuenus
3.1.1 YpaBHEHHUE C OJIHOM NTEPEMEHHOM, KOPEHb YPaBHEHHS
3.1.2 JluneitHoe ypaBHEHHE
3.1.3 KBaznpaTHoe ypaBHeHue, popMyJia KOpHEH KBaJPaTHOTO YpaBHEHUS
3.14 Pemrenne pannoHanbHBIX ypaBHEHHI
3.1.5 [IpumMeps! penieHus ypaBHEHUI BbICHIMX cTeneHel. Permenue ypasne-

HUH METOJOM 3aMeHbl IepeMeHHOW. PemieHune ypaBHeHHil MeTonOM
Pa3IoKeHNs Ha MHOXKUTCITH




KoopauHaTel Ha NPsIMOi ¥ IJIOCKOCTH

3.1.6 YpaBHEHHUE ¢ BYMs IEPEMECHHBIMH; PEIICHHE YPaBHEHUS C ABYMS Iie-
PEMEHHBIMHI
3.1.7 Cucrema ypaBHEHHH; pelIeHHE CHCTEMbI
3.1.8 Cucrema IByX JMHEWHBIX ypaBHEHHH C ABYMs IIEPEMEHHBIMH; perle-
HME TOJICTAHOBKOI U alreOpau4eckuM CI0KEHHEM
3.1.9 YpaBHEHHUE C HECKOIBKIMH EPEMEHHBIMH
3.1.10 Pemenne mpocTelnnx HENMHEHHBIX CHCTEM
32 Hepagencmsa
3.2.1 UwciioBble HEPaBEHCTBA M X CBOWCTBA
322 HepaBeHcTBO ¢ 0/1HOM nepeMeHHOM. PenieHre HepaBeHCTBa
323 JInHeitHbIe HEpaBEHCTBA C OAHOU IIEPEMEHHON
324 CucreMbl TMHEHHBIX HEPABEHCTB
325 KBasipaTHble HEpaBEeHCTBA
33 Texcmosvie 3a0auu
33.1 Penienne TeKCTOBBIX 331a4 apH(YMETHYECKUM CHOCOO0M
332 Pelenne TeKCTOBBIX 3a/1a4 aNre0pandyeckiM Crocooom
4 YncsioBble MOCI€10BATEIbHOCTH
4.1 4.1.1 TTonsiTre mocae0BaTeIbHOCTH
4.2 Apupmemuueckas u ceomempuueckas npospeccuu
4.2.1 Apudpmerndeckas nporpeccus. opmyna obmiero wieHa apupmMerye-
CKOM mporpeccun
4.2.2 ®dopMya CyMMBI NEPBBIX HECKOJIBKUX WICHOB apH(PMETHIECKOH Mpo-
rpeccuu
423 I'eomerpuueckast mporpeccus. Popmyna oOIIEro wWieHa reoMeTpude-
CKOI1 mporpeccuu
4.2.4 ®DopMya CyMMBI NEPBBIX HECKOIbKHUX YIEHOB F€OMETPUYECKOH Ipo-
rpeccun
4.2.5 C0>kHBIE TPOLIEHTHI
5 DyHKUUU
5.1 Yucnosvie ynxkyuu
5.1.1 Tlonstue ¢pynkuun. O6aacts onpeneneHus ¢ynkimu. Crocobb 3a1a-
HUSL QYHKIIH
5.1.2 T'paduk pyHkiuu, Bo3pacranue u yosiBanue HYHKIMH, HAUOOIbINEE U
HanMeHbllIlee 3Ha4eHHs (QYHKIWH, Hydn (QyHKIWH, TPOMEKYTKH 3HA-
KOHOCTOSIHCTBA, YT€HHE rpaKOB ()YHKIHI
5.1.3 ITpumeps! rpaduuecKux 3aBUCUMOCTEH, OTPAXKAIOUUX PEaNbHBIE MPO-
LIECChI
5.14 ODyHKIMS, ONUCHIBAIONIAS NPSAMYIO IPOHNOPLUUOHATIBHYIO 3aBUCUMOCTb,
ee rpaduk
5.1.5 JluneitHas GyHKIWms, ee rpadK, FreOMETPUUCCKHN CMBICT KOd(hHIU-
€HTOB
5.1.6 OyHKIMS, ONMHICHIBAOIAs 0OPATHO MPOTIOPIUOHAIBHYIO 3aBUCHMOCTb,
ee rpa¢uk. ['mnepbona
5.1.7 KBanpatnunas ¢ynkuus, ee rpapuk. [Tapadona. Koopaunars! Bepiiu-
HbI 1apaboJIbl, 0Ch CHMMETPHU
5.1.8 I'paduk dyHkIHH Yy = Jx
5.1.9 Ipaduk dynxumn y =3/x
5.1.10 I'paduk bynkmmm y =|x|
5.1.11 HWcnone3zoBanue rpagukoB QyHKIWH U pelIeHHs ypaBHEHHH M CHC-

TEM

6.1 Koopounamnas npamas
6.1.1 HN300paxkeHne Yuces TOUKaMH KOOPIHMHATHOH NpIMOn
6.1.2 I'eomeTpryecKuii CMBICT MOy IS
6.1.3 UmciioBble NPOMEKYTKU: HHTEPBAJ, OTPE30K, JIyd
6.2 Jlexapmoguvl KoopouHamsl Ha NIOCKOCMU
6.2.1 JlekapToBBI KOOPJIMHATHI HA INIOCKOCTH; KOOPIMHATHI TOUKH
6.2.2 KoopauHaThl cepeTMHbI 0Tpe3Ka
6.2.3 DopMya paccTOSHUS MEXKAY JABYMSI TOUKAMU IJIOCKOCTH
6.2.4 YpaBHeHUE NPSIMOH, YIIIOBOH KO3(D(GUIMEHT MPSAMOi, ycIoBUe Hapa-
JIETTBHOCTH IPSIMBIX
6.2.5 YpaBHEHHE OKPYIKHOCTH
6.2.6 I'pacdmueckas uHTEpHIpeTaIMs YPaBHEHUH C IBYMsSI IEPEMEHHBIMH U HX
CHCTEM
6.2.7 I'padudeckass MHTEpHpETANUs] HEPABEHCTB C JBYMs IEPEMEHHBIMH H
UX CHCTEM
7 I'eomeTpus
7.1 Teomempuyeckue ¢hueypor u ux ceoticmea. Hzmepenue ceomempuue-
CKUX BENUYUH
7.1.1 HauanbHble TOHATHS TEOMETPUH
7.1.2 Vromn. Ipsamoit yron. OcTpsie U Tynble yrisl. BepTukanabHbie H CMex-
HbIe Yribl. BuccekTpuca yria u ee cBoiicTBa
7.1.3 [Tpsmast. ITapannenbHOCTh U IEPIEHIUKYIIPHOCTD MPSIMBIX
7.1.4 Otpe3ok. CBOHCTBO CepeANHHOrO MEPHEeHAUKYIsipa K OTpes3Ky. llep-
TICHAUKYJISIP M HAKJIOHHAS K IPSIMOI
7.1.5 TlonsATHE 0 FEOMETPUYECKOM MECTE TOUEK
7.2 Tpeyeonvrux
7.2.1 Beicora, Menuana, OucceKTpuca, CpeHsis JIMHUS TPEYTONbHUKA; TOUKH
HepecedeHnsl CEepeMHHbBIX IIePHEHANKYIISAPOB, OHCCEKTPHC, MEINaH,
BBICOT WJIM MX MPOAOKEHUH
7.2.2 PaBHOOEpEHHBIN 1 PaBHOCTOPOHHUH TpeyroyibHUKU. CBOIicTBa M IPH-
3HAKH pPaBHOOEPEHHOTO TPEYToJIbHHUKA
7.2.3 [IpsmoyronbHbIH TpeyronbHuK. Teopema ITudaropa
7.2.4 Ipu3HaKu paBeHCTBA TPEYTOJBHUKOB
7.2.5 HepaBeHCTBO TpeyroyibHUKa
7.2.6 CyMMa yTII0B TpeyrosibHUKa. BHEITHUE yIibl TpeyroibHIKa
7.2.7 3aBHCHMOCTD MEX/Iy BEIIMYMHAMH CTOPOH M YIJIOB TPEYTOJIbHUKA
7.2.8 Teopema Qaneca
7.2.9 ITono6ue TpeyroiabHUKOB, K03 uieHT nonodus. [IpuzHaku nonoous
TPEYTOJIbHUKOB
7.2.10 CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC OCTPOTO yIJa MPSMOYTOJIBHOTO
TpeyrosbHuKa 1 yrios ot 0° 1o 180° .
7.2.11 Pemenne npAMOyTronbpHBIX TpeyroabHUKOB. OCHOBHOE TPUTOHOMETPH-
4ecKOe TOXJeCTBO. TeopeMa KOCHHYCOB M T€OpeMa CHHYCOB
73 Mnoeoyeonvruku
7.3.1 [Tapasnenorpamm, ero CBOMCTBA U IPU3HAKI
73.2 [IpsIMOYTONTBHUK, KBAJPAT, POMO, NX CBOWCTBA U IIPU3HAKH
73.3 Tpanenus, cpeHsis JIMHUS TPAaNely; paBHOOEIPEHHAs Tpareys
73.4 CyMMa yTII0B BBIITYKJIOTO MHOTOYTOJBHHAKA
735 [IpaBUIIbHBIE MHOTOYTOJIBHUKU
7.4 Oxpyaicnocmo u kpyz




7.4.1

HeHTpaﬂLHLIﬁ, BIMCAHHBIN YroJi; BeJIM4MHA BOUCAHHOI'O yrija

7.4.2 Bsaumnoe pacnonoskeHue npsMoi U OKpy>KHOCTU
743 Kacatenbhast u cekymas K OKPY)KHOCTH; PaBEHCTBO OTPE3KOB Kaca-
TEIIbHBIX, IPOBE/ICHHBIX U3 OIHOI TOUKH
7.4.4 OKpy»KHOCTb, BIMCAHHAs B TPEYTOJbHUK
7.4.5 OKpy’»KHOCTb, OMCAHHAs OKOJIO TPEYTOJIbHUKA
7.4.6 BricanHble 1 onrcanHbIe OKPYKHOCTH MPaBUJIBHOTO MHOTOYTOJIHUKA
7.5 Hsmeperue ceomempuyieckux 6eauyun
7.5.1 JlimHa oTpeska, JUIMHA JIOMAHOH, MEepUMeTp MHOTOyroibHHKa. Pac-
CTOSIHHE OT TOYKHU JI0 IIPSIMOH
7.5.2 JlnHa OKpy;KHOCTH
753 I'pagycHas Mepa yria, COOTBETCTBHE MEXAY BEIMUMHOH yIia W AJIH-
HOI1 IyTH OKPY>KHOCTH
75.4 IInomaap NpsiIMOyroJbHUKA
7.5.5 IInomanae napamaesorpaMma
7.5.6 IInomane Tpanenuu
7.5.7 ITnomaap TpeyronpHUKa
7.5.8 [Tnomags Kpyra, WIOMALs CEKTOpa
7.5.9 Dopmyiiel 06beMa MPSAMOYTOIBFHOTO Mapauleenue/ia, Kyoa, mapa.
7.6 Bexmopul ha niockocmu
7.6.1 Bekrop, anuHa (MOAyIb) BEKTOpa
7.6.2 PaBeHCTBO BEKTOPOB
7.6.3 Omnepanuy HaJl BEKTOpaMH (CyMMa, BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHCII0)
7.6.4 Yron MexIy BEKTOpamMu
7.6.5 KosumHeapHble BEKTOpBI, Pa3IokKeHHE BEKTOPA IO JIBYM HEKOJUIMHE-
apHBIM BEKTOpaM
7.6.6 KoopaunaTs! BekTopa
7.6.7 CkasipHOE TIPOHM3BE/ICHHE BEKTOPOB
8 CTaTHCTHKA M TeopHsi BEPOATHOCTENH
8.1 OnucamenvHas cmamucmuxa
8.1.1 IIpencraBnenye JaHHBIX B BUJE TAONULL, JUarpamMM, TrpagukoB
8.12 CpenHue pe3ynbTaToB U3MEPEHUH
8.2 Beposimuocmu
8.2.1 YacTora cOOBITHS, BEPOSITHOCTb.
8.2.2 PaBHOBO3MOJKHBIE COOBITHS U OJICYET X BEPOSITHOCTU
8.2.3 IIpencraBieHne 0 reoMeTPUIECKOH BEPOSITHOCTH
8.3 Kombunamopuxa
8.3.1 Pemnrenrie KOMOMHATOPHBIX 3a/a4: NepeOOp BapHAHTOB, KOMOWHATOP-

HOC NPAaBUJIO YMHOKCHUSA




