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IHosicHuTe IbHAS 3aNIMCKA

BerynurenbHble MCHBITAHMS MO0 MaTeMaTHUKE MJis MOCTYIMAIOIIMX Ha IO
oOpa3oBaTelbHBIM  MpOrpaMmaM  BBICIIET0 O0pa3oBaHus - Iporpammam
OakanaBpuata, nporpammam crenuanutera B ®I'BOY BO Kpachosipckuii TAY
NPEACTaBIAIOT COOOW  DK3aMeH, MPOBOJUMBI B  NUCBMEHHOHM  (opme
(TecTupoBaHue).

[lepeyeHb KOHTPOJIUPYEMBIX BOMPOCOB COCTaBjeH Ha 6aze OOs3aTEIBHOTO
MUHAMYMa COJIEp>KaHUS CPeIHEro (IIOJTHOT0) M OCHOBHOTO OOIIEro 0O0pa3oBaHMs
Y BKIIFOYAET B ce0s1 CIeayromee:

IIpuMepHbIN NIepeYeHb BONIPOCOB

JeiicTBuTe/IbHBIE 4HCaAA. [[eWCTBUS C 4YUCIaMU Pa3HbIX 3HAKOB;
HaUMEHBIIUNA OOIIMKA JenuTenb; Hauboibllee oOllee KpaTHOE;  JAECATUYHBIC
IpoOu, NEUCTBUSA C JIECATUYHBIMU JIPOOSIMU; OOBIKHOBEHHBIE APOOH; NEHCTBUS C
OOBIKHOBEHHBIMH JpO0SIMU (BbLACJIEHUE LEJIOW YacTH, CJIOKEHUE, BBIYMTAHUE,
YMHOXEHHE, JeJeHHe ApoOeit); yacTh 4Mcia, HaX0XKJIEHUE YacTH Yucia U 4YHucia
II0 €r0 4YacTH; IOHATHUE IPOLEHTA; HAXOXKICHHUE NPOLEHTAa OT YUCiIa U Yucia I0
€ro NPOIEHTY; (OPMYJIbl COKPAIIEHHOTO YMHOKEHUS.

Moayas. [lonstue moayJist, CBOMCTBA MOJTYJIS.

Kopens crenenu N. [lonsATHE KOpHS CTENEHH N; CBOMCTBA KOPHS CTEIIECHU
N; KOpPEHb M3 MPOMU3BEIACHUA WU IMPOU3BEIACHUE KOPHEW; KOPEHb M3 YaCTHOIO H
YaCTHOE KOPHEU; KOPEHb W3 CTEIIEHW M CTEIEHb KOpPHSA; KOPEHb CTENEHH M U3
KOpHSI CTENEHU N; KOPEHb W3 IPOU3BEACHUS M YACTHOIO CTEIEHEN; KOPEHb W3
MPOU3BEJCHUSI M YaCTHOIO KOPHEH; Ipyrue KOMOMHAIMM U CBOICTBAa KOpHEU
CTENEHU N; TOXIECTBEHHbIE TPEOOPA30BAHUS UPPALIMOHAIBHBIX BHIPAKEHUIA.

CreneHp ¢ panMOHAJIBHBIM HOKa3atejeM. [loHsATHe crTeneHu cC
palMOHAJIBHBIM [10KA3aTeJIeM; CBOWCTBA CTENEHU C PALMOHAJIBHBIM IIOKA3aTENEM;
IIPOU3BEACHUE CTEIEHEH C PalMOHAJIBHBIM IIOKa3aTeJIeM; Y4acTHOE CTEIEHEH ¢
palMOHAJIBHBIM IIOKa3aTeIeM; CTEIEHb CTEIICHH; CTEIEHb IIPOU3BEIACHUS U
YaCTHOI'O; CPAaBHEHHUE CTENEHEW C pa3jIM4YHbIMM OCHOBAHUSMH; CpPaBHEHUE
PaA3JIMYHBIX CTENEHEN C OJUHAKOBBIMM OCHOBAHMSAMH; IIPOU3BEICHUE U YACTHOE
CTETIEHEeH C OJMHAKOBBIMH OCHOBAaHUSMH; pa3IU4Hble KOMOWHAIMU CBOMICTB
CTENEeHEH; TOKIECTBEHHbIE TPEOOPA30BAHUs CTEIIEHHBIX BHIPAKEHUI.

Jlorapugm. Ilonarue mnorapudma; cBoiicTBa Jnorapudpma: sorapudm
MPOU3BEJEHUS, JIorapu(PM YacTHOTO, Jorapudm creneHu, GopMyibl mepexoaa K
HOBOMY OCHOBAHHUIO, OCHOBHOE JIOrapu(MHYECKOE TOXKICCTBO; KOMOMHAIUU
CBOMCTB JIOrapu(MoB; ACCATUUYHbIE U HATypalbHbIC JOTapU(PMbl; TOXKACCTBEHHBIE
npeoOpa3zoBaHus J0rapu(pMUUECKUX BBIPAKEHUM.

OcHoBHbIe TpUroOHOMeTpHuYeckue (pyHkuuM. ['pagycHas um paguaHHas
MEpBI YIia; Mepexo] OT IpaJyCHOW K PaJuaHHOM U OT PaJWaHHOM K IpalyCHOU.
[loHATHE CHHYyCa, KOCHHYCA, TaHI'€HCA M KOTAHI€HCA YHCIOBOIO apryMEHTa;
COOTHOUICHHUSI MEXAY TPUTOHOMETPUYECKUMHU (PYHKUMSIMH OJHOTO apryMEHTa;
OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO; IPOU3BEIACHHUE TaHIE€HCA U
KOTaHI'€HCAa OJHOI0 apryMEHTa; 3aBUCHUMOCTb MEXIY TAHI'€HCOM M KOCHHYCOM



OIIHOTO AapryMEHTa; 3aBUCHUMOCTb MEXAY KOTAHTE€HCOM M CHUHYCOM OJHOIO
aprymeHra. [[pyrue COOTHOLIEHHS MEXAYy TPUTOHOMETPHUUYECKMMH (YHKUUSIMU
OJHOro aprymeHTa. P@opMyibl CHOXKEHHUS; (OPMYJbl KpaTHBIX AapryMEHTOB;
GopMyinbl TpuBeAEHUS; (OPMYJIbI MOHMKEHUS CTENEHHU; (OopMyJbl IEpeBoa
npousBeleHuss (YHKIUMH B CyYMMy M pa3HOCTh M PA3HOCTH WM CYMMBI B
IPOU3BENICHUE; BBIPA)KEHHE OCHOBHBIX TPUTOHOMETPUYECKUX (YHKIUH uepe3
TAQHI'€HC TIOJIOBUHHOTO apryMeHTa. OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIMH,
CBOMCTBA, JeHCTBUS. TOXAECTBEHHbIE NPEOOpPA3OBaHUSI TPUTOHOMETPHUECKUX
BBIPAKEHUMU.

Iporpeccunu. Apudmernueckas nporpeccusi; popmyssl OOIIET0 WiIeHa U
CYMMBI N TIEPBBIX WIEHOB apU(PMETHUYECKONH TMPOTrpPeccCur; TeoMeTprudecKas
nporpeccusi; (Qopmyabl  O0IIero duieHa W CyMMbl N TEpPBBIX YJICHOB
F€OMETPUYECKOM  Tporpeccud; OECKOHEYHO yObIBarolmiasi TIeoMeTpUYecKas
nporpeccus.  TekcToBele  3aJadyd € NPAKTUYECKUM  COJNEpPKAHUEM  Ha
UCIIOJIb30BaHUE IIPOTPECCUH.

YpaBHeHUsT M HEPAaBEHCTBA. YPABHEHUS C OJHOM IIEPEMEHHOU
(pauuoHanbHBIE,  APOOHO-pAallMOHANIBHBIE,  HPpPALUOHAIIbHBIC,1I0KA3ATEIbHBIC,
JgorapupMuUecKre, TPUTOHOMETPUUECKHE); PABHOCUIBHOCTh ypaBHEHHUH. OO1mue
IIPUEMBI PEILICHUSA YPAaBHEHUMN: Pa3JIOKEHUE HA MHOXKUTEIM; 3aMEHa IIEPEMEHHOM;
UCIIOJIb30BaHUE CBOMCTB (YHKIMI; HCHOJb30BaHUE TpadukoB. Vcnonb3oBaHue
HECKOJIbKMX MPUEMOB NpPHU PELICHUWU ypaBHEHUU. PenieHne KOMOMHUPOBAHHBIX
YPaBHEHUHU. YPaBHEHHMs, COJAEpKAIME TMEPEMEHHYIO TMOJX 3HAKOM MOMYJIS.
YpaBHEHUS ¢ TapaMETPaMH.

Cucrembl ypaBHeHUH € ABYyMsl nepeMeHHbIMH. CHCTEMBI, COAEpKAIIUE
OJTHO WM JBAa WUPPALMOHAIBHBIX YPABHEHUS; CUCTEMBI, COAEpXKAIIHE OJHO WIIH
JIBa TPUTOHOMETPUYECKUX YPABHEHUS; CHUCTEMBI, COJEpXKAIIUEe OJHO WIM JBa
IIOKA3aTeJIbHBIX ~ YPaBHEHHMs,  CHCTEMBI,  COJIEp)KallMe OJHO WIM  [Ba
Jorapu(pMUUecKuX ypaBHEHUS; MCIIOIb30BaHHE I'PaUKOB MPU PEUICHUH CHUCTEM;
CUCTEMBI,  COJEp)KAIME  ypaBHEHMsI  PasHOro Buja (MppauMOHAJIbHBIE,
TPUTOHOMETPUUECKHE, TOKA3aTEeNbHbIE, JOrapu(MUUIECKHUE); CUCTEMbl YPAaBHEHUI C
[1apaMeTpoOM; CUCTEMBI, COACPIKALLME OHO WIX 1B PALMOHAILHBIX YPaBHEHHSI.

HepaBencrBa ¢ oaHO#Ml mnepeMeHHO#. PanuoHaibHBIE HEPAaBEHCTBA,
NOKa3aTelIbHbIE HEPaBEHCTBA; JIOrapU(PMHUUECKUE HEPaBEHCTBA; HMCIOJIb30BaHUE
rpa@uKoB MpHU pELICHUH HEPABEHCTB; HEPABEHCTBA, COJEPKAIUE MEPEMEHHYIO
MIOJ] 3HAKOM MOJYJISI; HEPABEHCTBA C APAMETPOM.

Cucrembl HepaBeHCTB. (CuCTEMBbI, COAEp)KAllUE€ OJHO WM JBa
VUPPALMOHAIGHBIX ~ HEPABEHCTBA; CUCTEMBI, COAEp)KAIME OJHO WM [Ba
MOKA3aTEeIbHBIXHEPABEHCTBA;  CUCTEMBI,  COAEpXKallye  OJHO Wi  JIBa
Jorapu(MUUECKUX HEPABEHCTBA; UCIIOIb30BaHUE TPA(PUKOB MPU PEIICHUN CUCTEM;
CUCTEMBI, COZAEpIKaLue HEPAaBEHCTBA PAa3HOro BHJA (MppalMOHAIBHEIE,
noKa3aTelibHble, JIOrapu(MHUUECKHE); CHCTEMbl HEPABEHCTB C MapaMeTpoOM;
CUCTEMBI, COAEPIKAILME OTHO WIH J1BA PAlMOHAIbHBIXHEPABEHCTBA.

YucaoBbie GyHknuu u ux cpoiicta. Ob6macts onpeaeneHus: QyHKINU:
TPUTOHOMETPHUECKOI; MOKa3aTeabHOM; JorapupmMuueckoil. MHOXKECTBO 3HAUCHHI
GbyHKIIH: TPUTOHOMETPUYECKOM; IIOKa3aTENbHOM; norapupMUIECKOH.



HenpepsiBHocTh  QyHkuuu. [lepuoanynHocts (yHKIUU: CHHYCa; KOCHHYCA;
TaHreHca, KoTaHreHca.UeTHocTb  (HedyeTHOCTb)  (yHKIMH. Bo3spactanue
(yObIBaHmMeE) GbyHKIUU: TPUTOHOMETPHUYECKOM; MOKa3aTeIbHOM;
Jorapu@muueckon. JkcTpeMyMbl (PyHKIMH; HanbOoJbIIee (HaUMEHbIIIEE) 3HAUCHUE
(GYyHKIMH: TPUTOHOMETPHUUYECKOM; MIOKa3aTeJIbHOI; Jorapu(pMUIECKOH.
OrpaHMYeHHOCTh (YyHKIMU: TPUTOHOMETPUYECKOI; MIOKa3aTeJIbHOM;
agorapupmuyeckoi.CoxpaHeHue  3Haka  (QyHKUMHU:  TPUTOHOMETPUYECKON;
noka3aTenpHOM; JorapudmMuiyeckoil.CBa3p MEXAy CBOMCTBAaMU (QYHKIUU U €€
rpaduxom: oOnacTh ompeneiaeHus (QYHKIUHA; MHOKECTBO 3HAUCHHH (PYHKIIUH,
HEMPEPHIBHOCTh (YHKIMM; TMEPUOAUYHOCTD (PYHKIIMH; YETHOCTH (HEYETHOCTD)
¢bynkuu; Bo3pactanue (yObiBaHHE) PYHKIIMUA SKCTPEMYMBbI (DYHKIMH;HauOObIIee
(HauMmeHblIIee) 3HaueHHe (YHKIUW; OTPAaHUYCHHOCTh (DYHKIIMU; COXpaHEHUE 3HAKa
GyHKkuMM;  3HaYeHUs  (QYHKUMWA:  TPUTOHOMETPUYECKOW;  IMOKA3aTeNIbHOM;
Jorapu(pMUUECKOM; CBONCTBA CIOKHBIX (DYHKIIUH.

IIpousBognass ¢QyHkumu. [eoMerpuuecknii CMBICI MPOU3BOJHOU
(HaxoXJeHHE YTIIOBOro Kod((ULHMEHTa KacaTeJbHOM, TaHreHca yrja HakKJIOHA
KacaTelbHOM); T€OMETPHYCCKUN CMBICT TPOU3BOTHON (HAXOXKICHHE 3HAYCHUSI
IPOU3BOAHOM MO rpaduKy QYyHKIUH); PUINUECKUI CMBICI IPOU3BOIHOM; TalOIuIa
IPOU3BOJHBIX: TPUTOHOMETpUYECKHE (YHKUUHM, TOKa3aTelbHas  (QYHKIMS,
Jorapudmuueckas QyHKIMS; TPOU3BOAHAS CYMMBI ABYX (DYyHKLMH; MPOU3BOIHAS
IpoW3BeNeHUsT JABYX (YHKIMIA; TPOM3BOJHAS YACTHOTO JBYX (YHKIHWH;
npousBoaHas ¢yHknmu Buna Y=f(ax+b;) npomsBomHAas CIIOXKHBIX QYHKIUI.
HccnenoBanne (pyHKIUN ¢ MOMOIIBIO MPOU3BOHOMN: HAXOKICHHE TTPOMEKYTKOB
MOHOTOHHOCTH (QHAJIMTHYECKH); HAXOXKACHUE MPOMEKYTKOB MOHOTOHHOCTH (IO
rpaduKy TPOM3BOJHON); HAXOXKJIEHUE HIKCTPEMYMOB (DYHKIMU (AaHATUTUYECKH);
HaXOXKIEHUE TOYEK HSKCTpeMyMOB (GYyHKIMU (IO TpapuKy MNpPOU3BOIHON);
HAXO0X/JICHHE HauWOOJBIIEr0 M HAUMEHBIIEro 3HAUYeHUN (QYHKUUU; HAXOXKICHHE
TOYEK, B KOTOPBIX (PYHKIIMSI TOCTUTAET HAUOOJIbILIEr0 NI HAUMEHBIIETO 3HAUEHUS
(mo rpaduxy mpousBonnoi). Iloctpoenne rpadukoB dyHkuuid. Permenue
TEKCTOBBIX 3aJjad Ha HaXOXJEHHE HauOOJbIIEr0 M HAaWMEHbIIEro 3HAYCHUN
byHKIMH.

PemieHue TeKCTOBBIX 3aJad4. 3aJaud Ha JABW)KCHME; 3a7jaud Ha paloTy;
3aJjaud Ha CJIOXHBIC MPOLIEHTHI; 33Ja4d Ha JECATUYHYIO (OpMY 3alHCH YHCIa;
3aJja4¥ Ha KOHIIEHTPAIIIO CMECH U CIIJIaBHI.

I'eomerpuyeckue ¢urypslt u ux cBoicrBa. MH3mepenue
reoMeTpuYecKux BeJU4UH. [Ipu3Haku paBeHCTBa M MOAOOHUS TPEYrOJBHHUKOB,
pelieHne  TPEeYrojJbHUKOB  (CyMMa YIJIOB  TPEYroJbHUKA, HEPaBEHCTBO
TpeyrojpHuka; teopema I[ludaropa; Teopema CHUHYCOB M TeOpeMa KOCHHYCOB);
IJIOMIalb TPEyroibHUKAa. MHOTOYTOJBHUKH: TapajjeaorpaMM, €Tro BHJIHI,
nJIoIIaAp napajjiesorpaMma; Tpamneius, CpeIHsis JUHUsS Tpaneluu, MiIomaib
Tpameuuu; MpaBUIIbHbIE MHOTOYTrOJbHUKU. OKpYXHOCTb: KacaTelbHas K
OKPY’KHOCTH M €€ CBOWCTBA, LUEHTPAJBbHBIM W BIMCAHHBIA YIJbl, JJIMHA
OKPYXHOCTH, IUIOIIAAb Kpyra; OKPYXHOCTb, OMHMCAHHAas OKOJIO TPEYroJbHHKA;
OKPY>KHOCTb, BIIMCAaHHAsl B TPEYroJIbHUK.PaBHBIE BEKTOPHI; KOOPAMHATHI BEKTOPA;
CII0)KEHHE BEKTOPOB; YMHOXKEHHE BEKTOpa Ha YHMCIO; YroJl MEXAY BEKTOpaMu;



CKAJIIPHOE MPOU3BEICHUE BEKTOPOB. MHOTOIrpaHHUKHU: IPU3Ma, CEYEHUE ITPU3MBI
MJIOCKOCTBIO, IUIONIAJ b OOKOBOM W TOJHOM MOBEPXHOCTEH MPHU3MBI, 00BEM
MPU3MBL;IUPAMHUJIA, CEYCHUE NUPaMUbl IUIOCKOCTBbIO, YCEUYEHHas MHUpPaMHJa,
Iomaasr OOKOBOM M TOJHOW MOBEPXHOCTEH NUPaMUIbl, O0BEM MUPaAMUIBI.
[IpaBuIIbHBIE MHOTOTPAHHUKH, CEUEHUE MHOTOIPAHHUKOB IJIOCKOCTBIO, ILIOMIAb
OOKOBOM W TMOJHOW MOBEPXHOCTEH. YTOJ MEXKIY NPSIMOM M IJIOCKOCTBIO; YTroJl
MEXIY IUIOCKOCTSMH; YTOJ MEXKAY CKPEHIMBAIOIIMMHUCS NPSMBIMU; PACCTOSHHE
MEXKY CKPEIIMBAIOIINMUCS MPSAMBIMU; PACCTOSHUE OT TOYKM 10 mpsiMou. Tena
BpallCHUSA: NPSIMOM KPYrOBOM LWIMHAP, CEYECHHE LWIWHApPA IIOCKOCTHIO,
MJI0MIaah OOKOBOW W TIOJTHOW TOBEPXHOCTCH IHWIWHIpA, OOBEM IUIUHIPA;
IPSAMOM KPYIOBOM KOHYC, CEYEHHE INUIOCKOCTBIO, YCEUYECHHBIM KOHYC, IUIOIIAJb
OOKOBOW M TIOJIHOM TOBEPXHOCTEW KOHYyca, 00beM KOHyca; map u cdepa,
IJIONIAb MOBEPXHOCTH, o0O0beM miapa. KomOuHanmuu Teia: KOMOWHAIUU
MHOTOTPAaHHUKOB; KOMOWHAIIMU TEJ BpalleHUsS; KOMOMHAIIMM MHOTOTPAHHUKOB U
TE€J BpaILCHHUSI.
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MunHuMaIbHBIH MPOXOAHOM 0as - 27

IIpumepHas oneHouyHas mKajaa no matematuke — 2018 roa

Tun Kou-Bo nepBrYHBIX CyMmapHO€ KOJI-
3aaHUS OanmoB 3a 1 3agaay BO  IEPBUYHBIX
OaJJIOB

Al-AS 1 0-5

A6-A10 2 0-10

B1-B3 3 0-9

B4 4 0-4

B5-B6 3 0-6

B7 2 0-2

B8-BI10 4 0-12




B11-B12

6

Bcero nepBuuHbIX 0aioB

Ta6nuna nepeBojia nepBUUHbIX 6ai10B B 1000ammpHy0 1miKany (MTOTOBBIN Oasi)

HepBuu | [dmozco | llepsuu | Umozo | llepBuu | Mmoeo | llepsuu | Umoco
HBIH bl HbI 6bill HBbIH 8ol HBIH 6ol
0as oann 0as oann 0as oann 0as oann
0 0 16 56 32 72 48 88

1 8 17 57 33 73 49 89

2 16 18 58 34 74 50 90

3 24 19 59 35 75 51 91

4 27 20 60 36 76 52 92

5 32 21 61 37 77 53 93

6 36 22 62 38 78 54 94

7 38 23 63 39 79 55 95

8 40 24 64 40 80 56 96

9 42 25 65 41 81 57 97
10 44 26 66 42 82 58 98
11 46 27 67 43 83 59 99
12 48 28 68 44 84 60 100
13 50 29 69 45 85

14 52 30 70 46 86

15 55 31 71 47 87

Honosxcumenwvuutit pezynomam cuumaemcs c 21 6annoe




