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1. HacnopT KOMIIJIEKTA KOHTPOJbHO-OLHCHOYHBIX CPEACTB

B pesymprare ocBoeHus ydeObHoW aucmmmmHbl  0Y][.09 Maremaruka
00yyJaronmifics TOJDKEH obnamarhb peAyCMOTPEHHBIMU MIPUMEPHOU
00pa3zoBaTeIbHOM MPOTPpaMMOMN CICAYIOMMMUA YMEHUSIMHU, 3HAHUSIMH, KOTOpbIC
bOopMUPYIOT TMUHOCTHBIE, MPEIMETHBIC U METAITPEAMETHBIC PE3YJILTATHI .

¥1: BRINONHATD apuPMETHUECKUE ACUCTBUS HAJl YMCIAMH, COUETasl yCTHbIEC U
OUCHbMEHHbIE TPUEMbI; HAaXOJUThb NPUOTMKEHHbIE 3HAUYEHUS BEJIUMYMH U
MNOTPELUIHOCTH BBIYUCIICHUH (A0COIOTHAS U OTHOCUTENBHAS ); CPABHUBATH UM CJIOBHIE
BBIPAXKECHUS;

¥Y2: HaxoauTh 3HAYEHUS KOPHS, CTEIEHH, JIoTapudma, TPUTOHOMETPUYIECKHIX
BHID@KCHWH HAa OCHOBE OMNpEACNIeHHs, HCIONb3ysd TpPU HE0OXO0IUMOCTU
WHCTPYMEHTAJIbHBIC CPEJICTBA; TOJH30BATHCS MPHUOIMKEHHOW OIIGHKOW TIpHU
MPAKTUYECKUX pacueTax;

¥Y3: BblMoNHATH MpeoOpa3oBaHUs BBIPAKEHUH, NTpPUMEHsT (HOpMYIIbI,
CBSI3aHHBIC CO CBOMCTBAMM CTETICHEH, JOTapU(PMOB, TPUTOHOMETPHUIECKUX (DYHKITHH;

Y4: BpruucATh 3HAUCHUE (DYHKIMU 10 33JJaHHOMY 3HAUEHUIO apTyMEHTa IPU
Pa3MYHBIX CIIOCO0ax 3aaanus (PyHKIMH; OTPEENATh OCHOBHBIE CBOMCTBA YUCIIOBBIX
$yHKIMH, WUTIOCTPUPOBATh HMX Ha rpadukax; CTPOUTh TpaduKd H3YYEHHBIX
GYHKIIMN, WUTIOCTPUPOBATh MO TpaduKy CBOWCTBA JJIEMEHTAPHBIX (YHKIIWM;
MCTI0JIL30BaTh MOHSATHE (DYHKIMH IS OTIMCAHUS U aHAJIM3a 3aBUCUMOCTEH BEJIMUWH;

¥YS: HaxoauTh MNPOU3BOJHBIE 3JEMEHTapHbIX (YHKIMI; HCIOJb30BaTh
OPOU3BOJHYIO MJIi M3y4YeHHs CBOMCTB (DYHKIMH U TOCTPOEHUS TpaduKoB;
NPUMEHSTh MPOU3BOIHYIO JJI MPOBENCHUS NPHUOIMKEHHBIX BBIUMCIIECHUH, PEIIaTh
3a/la4yd TPUKIAJHOTO XapakTepa Ha HaXOXKJEeHUE HauOOJbIIEro M HaWMEHBIIETO
3HAYECHUS;

Y6: BbUHCIATH B MNPOCTEWIIMX CiydasX IUIOIAAM U OO0BEMBI C
UCIIOJIb30BAaHUEM  OIPEACIICHHOTO  HMHTErpaja;  peuars  paluOHAIBHBIE,
nokasarenbHble, JorapudMudecKue, TPUrOHOMETPUYECKUE YPABHEHUS, CBOISIIIUEC S
K JITHEMHBIM U KBAaJPaTHBIM, a TAKKE aHAJIOTMYHBIC HEPABEHCTBA U CUCTEMBI,

¥Y7: ucnosb30Bark rpaUUECKuil METOJ PELICHUS! YPaBHEHU U HEPABEHCTB;
n300pakaTh Ha KOOPJMHATHOM IUIOCKOCTHU pEUIeHUs] YpaBHEHUN, HEPAaBEHCTB U
CHCTEM C JIBYMSI HEM3BECTHBIMU; COCTABILATh M PELIATh YPABHEHUSI U HEPABEHCTBA,
CBSI3BIBAIOIIME HEU3BECTHHIEC BEIIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPHUKIIAIHBIX)
3a/1aJax;

¥8: pemars npocteiimme KOMOMHATOPHBIE 3aJadd METOJOM Tiepebopa, a
TaK)Ke C UCII0JIb30BaHUEM U3BECTHBIX (DOPMYIT;

Y9: BuIUHCIATL B HpOCTGﬁMHX ClIydasaXx BCPOATHOCTHU COOBITHH Ha OCHOBE
noaCcyY€raymucjia HCX0J0B,

¥Y10: pacmo3HaBaTh Ha 4YepTEKaX U MOJEISAX MPOCTPAHCTBEHHBIE (POPMBIL;
COOTHOCUTh TPEXMEPHBIE 00BEKTHI C UX ONMHUCAHUSIMHU, U300PAKEHUSIMU; OTTUCHIBATH



B3aMMHOE€ PACIIOJIOKEHUE IMTPAMBIX U TUIOCKOCTEN B TPOCTPAHCTBE, APTyMEHTUPOBATh
CBOM CYXJICHHUA 00 3TOM PacCIOJIOKEHUH; aHATM3UPOBATh B MPOCTEHUIINX CIIydasx
B3aUMHOE PaCIOJIOKEHHE 00BEKTOB B MPOCTPAHCTRE;

¥Y11: uzobpaxkatb OCHOBHbIE MHOTOIPAHHMKH U KPYTJIbIE TEJA; BBINOJIHATH
YepTeXKHU IO YCIOBUSAM 3a/la4y; CTPOUTH MPOCTEHIIME CEUeHUs KyOa, MPU3MBI,
NUPaMU/IbL; PEIaTh INIAHUMETPUYECKHUE U ITPOCTEHIINE CTEPEOMETPUUECKUE 3a1a91
Ha HAXOXJECHHE TCOMETPUYECKUX BEIMYMH (JJIMH, YIJIOB, IUIOMIAACH, 00BHEMOB);
UCIIOJIb30BaTh MPU PELICHUH CTEPEOMETPUUECKUX 3a]au TUIAHUMETPUYECKHUE (PAKTHI
Y METOJIbI; IPOBOJUTH JOKA3aTEIbHbIE PACCYKIECHUS B X0/1€ PEIICHUS 3a/a4.

31: moHATHE HATYypaIbHOTO YHCJA, TMOHATHE LEJIOr0 YHCHa; TOHATHE
JEUCTBUTEIBHOTO YHCIIA; TOHATHE MOIYJIS YACTIA;

32: nouaTue apupMeTUIECKOTO KOPHS N —i CTENEHU U €ro CBOMCTBA; CBOMCTBA
CTEMEHU C JEeHCTBUTEIbHBIM TOKa3aTeIIeM.

33: mousiTHe sorapudmMa Yuciia ¥ OCHOBHOE Jorapu(pMuIeckoe TOKIAECTBO;
OCHOBHBIC CBOWCTBAa JIOTapU(PMOB; TOHSATHUE JECATUYHOTO U HATYpaIbHOTO
JgorapupmoB; ONpENEIICHUE JgorapupMuIecKou byHKLIMY; CBOMCTBa
JorapupmMuIecKoi GyHKINHN U €€ TpaduK.

34: ompeneneHue paauaHa; OMpPENETCHUs CHHYCa, KOCHHYCAa M TaHTEHCAQ;
OCHOBHBIEC (DOPMYJIBI, BEIPAKAIOIINE 3aBUCUMOCTh MEXKIy CUHYCOM, KOCUHYCOM H
TAaHT€HCOM; TIOHSITHE TOKIeCTBA KaK PAaBEHCTBA;

35: moHATHS apKKOCHHYCA, apKCHUHYCa M apKTaHreHca; (opMysibl KOpHeH
IIPOCTENIIMX TPUTOHOMETPUYECKUX YPABHEHUW; MPUEMBI PELICHUM pPa3JIMYHBIX
TUTOB  YPaBHEHUH; TPHUEMbl pEIIeHUS NPOCTEUIINX TPHUTOHOMETPUUECKHUX
HEpPaBEHCTB.

36: oOmacTh oOmpeneneHUss W MHOXKECTBO 3HAYEHUH AJIEMEHTApHBIX
TPUTOHOMETPUYECKUX (DYHKIMIA; TPUTOHOMETpHUYECKHe (PYHKIMH, X CBOWCTBA W
rpapuku

37: moHsATHE MPOU3BOAHON (YHKIMH, (PU3HMUECKOTO U TEOMETPUUECKOTO
CMBICJIa TPOU3BOJTHON; TIOHSATHUE TPOU3BOJHONM CTENEHH, KOPHS IIpaBuia
nuddepennrpoBanust;  GOpMyJIbI  TIPOM3BOJMHBIX  JJEMEHTAPHBIX  (DYHKIIHIA,
ypaBHEHHE KacaTelbHOU K Trpaduky (yHKIUHU; aITOPUTM COCTABIICHUS YPaBHEHUS
KacaTeJIbHOM; MOHATHE CTAIIMOHAPHBIX, KPUTHUECKHUX TOUEK, TOUEK IKCTPEMYMA; KaK
MPUMEHSITh IPOU3BOTHYIO K UCCIIETOBAHHIO (PYHKIIMNA U TIOCTPOCHHUIO IPaduKOB; KaK
UCCJIEI0OBAaTh B MPOCTEHINMX ClydasX (QYHKIMA Ha MOHOTOHHOCTh, HAaXOJIIUTh
HanOOoJIbIlIee U HANMEHbIIIee 3HAYCHUS (DYHKIINY;

38: nmoHsATHME MEpPBOOOpPA3HON, HHTErpana; NpaBWia  HAXOXKICHUSA
NepBOOOPA3HBIX;

Tabmuiyy mnepBooOpasHbix; ¢opmyny Heiorona JleiiOHuna; mnpaBuia
UHTErPUPOBAHUS;

39: noHsTHE KOMOMHATOPHOW 3aJa4Ml MU OCHOBHBIX METOJO0B €€ peIIeHUs
(mepecTaHOBKH, Ppa3MEIICHUSA, COYETaHHWs 0€3 TOBTOPEHHS M C TOBTOPEHHUEM);
MOHSTHE JIOTUYECKOW 3amadyu; MPUEMBI pEIIeHUs KOMOMHATOPHBIX, JIOTUYECKUX
3aJ1a4; AJIEMEHTHI Tpad)OBOTO MOACITUPOBAHHS;



310: TmoOHATHE BEPOSTHOCTH COOBITHI, TOHSATHE HEBO3MOXKHOTO U
JIOCTOBEPHOI'O COOBITUS; NMOHSITHE HE3aBUCUMBIX COOBITUH; MOHSATHE YCJIOBHOMU
BEPOSTHOCTHU COOBITHIA; MOHATHE CTATUCTUYECKOM YaCTOThI HACTYIICHUS COOBITUH;

311: mnoHaTME BekTOpa B NpOCTpaHCcTBE Moayns Bekropa. PaBeHCTBO
BEKTOPOB. CJI0KEHHE BEKTOPOB M YMHOKEHHE BEKTOPA HA YHUCJO. YTOJI MEXIY
BekTopamu. KoopauHatel BekTopa. CkamsipHOE MNPOU3BEIECHHUE BEKTOPOB.
Kommneapnsie BekTopbl. Pa3nokeHue BekTOpa 1O JIBYM HEKOJUIMHEAPHBIM
BekTOopaM. KowmruiaHapHeie BekTOpbI. Pa3nokeHne 1o TpeM HEKOMIUIAHAPHBIM
BEKTOPAM.

312: akcuombl ctepeoMeTpud. IlapamienbHOCTh TPAMONW W IIJIOCKOCTH.
[NapaimensHOCTB WIIOCKOCTEN. [lepreH UKy ISIpHOCTD NpsIMBIX [ leprieH UKy ISIpHOCTD
IPSIMOM M IUIOCKOCTH, NMPU3HAKU M CBOMCTBA llepneHIuKyIsp U HaKIIOHHASA. YTOJI
MEXKAYy NOpsAMOM M IUIOCKOCThIO TeopemMa O Tpex MNEPICHAUKYIspax.
[leprieHIUKYIAPHOCTh TUIOCKOCTEH, NMPU3HAKM M CBOMCTBA. J[ByrpaHHbll yro,
JIMHENHBIN YroJ1 ABYTPAHHOTO yIJa.
noHsATHE MHOTOTpaHHuKa. [ Ipuzma. [Inpamuna [IpaBuiabHbIE MHOTOTpaHHUKH

313: nouatue uuwauHApa. Iliomans mnoBepxHocTH UMIUHApaA. IloHsTHE
KoHyca. [lmomaas mOBEpXHOCTH KOHyca. YceueHHbl kKoHyc. Cdepa um map.
OcHoBHBIE 37eMeHThl cdepbl U 1apa. BzaumMmHoe pacmonoxxeHue cdepbl u
wiockoctu. KacarenbHas miockocts Kk cdepe. [Inomans cdepbl. MHOTOrpaHHUKH,
BIIMCaHHbIE B c(epy. MHOrorpaHHuku, omnucaHHble okosio cdepsl. Llumuanp u
KOHYC. @GUTypBI BpallleHHUs.

Ne
Kon Pe3yabTaThl
n/n
JInuHocTHBIE:
JIP 1 cOopMUPOBAHHOCTh TMPEACTABJICHUA O MaTreMaThKe Kak

VHUBEPCAIBHOM  SI3BIKE HAyKH, CPEICTBE MOJCIUPOBAHUS
SIBJICHUW U TTPOLIECCOB, UIEIX U METOJIaX MaTEMATHKHU;

JIP 2 MMOHWMaHWE 3HAYUMOCTH MAaTEMATUKH JJIsI HAYYHO -TEXHUYECKOTO
nporpecca, c(hopMUPOBAHHOCTH OTHOIIICHHS K MaTEMAaTUKE KaK K
4acTu OOIIEYeIOBEUECKOW KYyJIbTypbl Yepe3 3HAaKOMCTBO C
UCTOPUEH Pa3BUTHUS MATEMATHKH, 3BOJIOLMEN MATEMATHYECKUX
e,

JIP 3 pa3BUTHE  JIOTUYECKOTO  MBINUICHUS, NPOCTPAHCTBEHHOTO
BOOOp&KEHUS, QITOPUTMUYECKON KYyJIbTYpbl, KPUTHYHOCTHU
MBIIIUIEHUSI HA  ypOBHE, HEOOXOAWMOM [ Oymyuiei
npodeCCUOHANBHOM  JEATENbHOCTH, JUI1  TPOJIOJDKECHUS
00pa3zoBaHus U CaMOOOPa30BaHNS;

JIP 4 OBJIAICHUE MATEMAaTUYECKUMU 3HAHUAMHU U YMEHUSAMHU,
HEOOXOJAMMBIMU B TOBCEAHEBHOM JKM3HHU, JJIsI OCBOCHUSA
CMEXHBIX E€CTECTBEHHO-HAyYHbIX JHUCUMIUIMH W JIUCUUIUIMH
po(}ecCHOHANBHOTO IHKIA, JJIS TOJy4deHHS OOpa3oBaHUS B




obnmacTsaX, He TpeOyIuX YIIyOJeHHOW MareMaTudecKon
HOJITOTOBKH

JIP 5

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMWIO, B TOM YHCIIC
camo00pa3zoBaHuI0, Ha MPOTSXKEHUH BCEH KU3HU; CO3HATEILHOE
OTHOIIICHWE K HEMPEpPhIBHOMY OOpPa30BaHUIO KaK YCIIOBHUIO
YCIIEITHOM TTPO(ecCHoHATbHOH M 00IIIeCTBEHHOM eI TEIbHOCTH;

JIP 6

TOTOBHOCTh M CTIOCOOHOCTh K CAMOCTOSITEIIbHON TBOPUYECKOU 1
OITPOCcTBEHHOM ICSTEIbHOCTH;

JIP 7

TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUUYECTBY CO
CBEpCTHUKaMH B 00pa30BaTeNIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIICIOBATENIbCKOM, TIPOSKTHOM W JAPYrUX BUIAX
JeATEIbHOCTH;

JIP 8

OTHOIICHWE K  TPOPECCHOHATLHOW  JIEATEIHPHOCTH  Kak
BO3MOXHOCTH YYacTHsS B PEUICHUU JIMYHBIX, OOIICCTBEHHBIX,
rOCy/IapCTBEHHBIX, O0IICHAITMOHATILHBIX TPOOJIEM;

MertanpeaMerHbie:

MP 1

YMEHUE CAMOCTOSITENBHO OMNPEAEIATh LEIU ACATENbHOCTH H
COCTaBIATh TIJIaHBI JEATENIbHOCTH; CaMOCTOSITENBHO
OCYIIECTBIATS, KOHTPOJUPOBATH 151 KOPPEKTUPOBATH
NEeATEIbHOCTh; HWCMOJIb30BaTh BCE BO3MOJKHBIE PECYPCHI IS
JOCTUKEHUSA TOCTaBJICHHBIX 1IENed W peaau3aluy IUIaHOB
NEATEeIbHOCTH; BHIOUPATh YCIEIIHbIE CTPATErMM B Pa3JIMYHBIX
CUTYaIUSX;

MP 2

yMEHHE TMPOIYKTUBHO OOIAThCS H B3aUMOJICHCTBOBATH B
NPOIIECCE COBMECTHOM JEATENbHOCTH, YYHUTHIBATh MO3UIIUU
JIPYrUX YYacCTHUKOB JAEATENbHOCTH, 3(P(eKkTuBHO pasperiath
KOH(JIMKTHI;

MP 3

BJIAJICHHE HaBbIKAMH MO3HABATEIILHOM, y4eOHO-
UCCJIEIOBATEIBCKOM M MPOEKTHOW JESTEIbHOCTH, HAaBBIKAMHU
pazpenieHuss mpoOJeM; CHOCOOHOCTh W TOTOBHOCTH K
CAMOCTOSITENIBHOMY TMOWCKY METOJOB PEIICHHS] MPaKTHUYECKHUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOI0B TO3HAHUS;

MP 4

TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENbHOM
UHGOPMAIIMOHHO-TI03HABATEIbHON  JI€ATEIbHOCTH,  BKJIIOYAs
YMEHUE  OPUEHTHUPOBATHCSA B  PA3JIMYHBIX  HMCTOYHHUKAX
UHPOpMaIUKM, KPUTUYECKH OLEHMBATh U HHTEPIPETUPOBATDH
uHGOPMAIIHIO, TTOJTyYaeMYI0 U3 Pa3IMYHbIX NICTOYHUKOB;

MP 5

BJIAICHHUC A3BIKOBBIMH CPCACTBAMU. YMCHHC ACHO, JIOTUYHO U
TOYHO HU3JlaraTb CBOIO TOUKY 3pCHUA, HCIIOJIb30BATh AICKBATHLIC
SA3BIKOBBIC CPCACTBA,

MP 6

BJIQJICHEC HaBBIKAMH  TIO3HABATEIbHOW  pedICKCHH  Kak
OCO3HAHMUSI  COBEPUIAEMBIX JEUCTBUM U  MBICIUTEIBHBIX
MPOLIECCOB, WX PE3YyJbTATOB W OCHOBAHWI, T'PaHUI] CBOETO




3HAHUSI ¥ HE3HAHHWs, HOBBIX MO3HABATEIbHBIX 33/1a4 U CPEJCTB
JUISL UX TOCTHDKEHUS

MP 7

HENIEYCTPEMJICHHOCTh B TOWUCKaX M TMPUHATAM PEIICHHH,
CO00Pa3UTENBbHOCTD u UHTYULMS, Pa3BUTOCTh
IPOCTPAHCTBEHHBIX IIPEICTABIICHUI; CIIOCOOHOCTH
BOCIIPUHHUMATB KPAaCOTy ¥ TapMOHUIO MUPA;

IIpexmeTHbIE:

1P 1

copMUPOBAHHOCTh TPEACTABICHUM O MaTeéMaTWKe KaK 4acTu
MHUPOBOM KYJIbTYphl M MECTE€ MaTEMaTUKH B COBPEMEHHOU
UMBWIN3AIMH, CIOCO0aX ONMUCaHUS SBJICHUN pealTbHOTO MUPa Ha
MaTeMaTH4YECKOM SI3bIKE;

I1P 2

cOpMUPOBAHHOCTh  TPEACTABIIEHUH O  MaTEeMaTU4YECKUX
MOHATUSAX KAaK  BAXHEUIIMX  MATEMAaTHYECKUX  MOJEIAX,
MO3BOJIAIOIIMX ONMCHIBATh M M3Yy4YaTb pa3HbIE IMPOLECCHl M
ABJICHUS, MOHUMAHME  BO3MOXXHOCTH  AKCHOMATUYECKOTO
MOCTPOEHUS MAaTEMATUYECKUX TEOPUIL;

I1P 3

BJIQJICHUE METOJIaMHM JOKa3aTeIbCTB M AJITOPUTMOB PELICHUS,
yMEHHE UX  NPUMEHSTH, MPOBOJUTh  JOKAa3aTelIbHbIC
paccyXaeHus B X0/ PEIICHUS 3a/1a4;

ITP 4

BJIQJICHUE CTAaHJAPTHBIMU IPUEMAMU PEIICHUS PAlMOHAIBHBIX U
UPPaALUOHAIbHBIX, IIOKa3aTeIbHBbIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM W HEPABEHCTB, MX CHUCTEM;
VICIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM
YUCJE JUIA NMOWCKA IYyTH PELIEHUS W WUIIOCTPALMH PELICHUS
YPaBHEHUU U HEPABEHCTB;

IIP 5

copMUPOBAHHOCTh TPEACTABICHUN 00 OCHOBHBIX MOHSATUIX
MAaTEMATHYECKOTO aHAIN3a U UX CBOWCTBAX, BJIAJICHUE YMEHUEM
XapaKTepu3oBaTh  IMOBEICHHWE  (DYHKIMH,  HCIOJb30BaHUE
MOJYYCHHBIX 3HAHWM JJIs1 ONMCAHMS M aHAM3a pPEATbHBIX
3aBUCHUMOCTEH;

IIP 6

BJIQJICHAE  OCHOBHBIMH  MOHSATUSIMH O  IUIOCKUX U
POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PHUTypax, UX OCHOBHBIX
CBOMcTBaX;  CHOPMUPOBAHHOCTH  YMEHHUSI  Pacro3HaBaTh
reOMEeTpUYECKre QUrypbl Ha YEpTekKaxX, MOJAENSAX U B pEATbHOM
MUpE; MPUMEHEHNE U3YUE€HHBIX CBOWCTB F€OMETPHUECKHUX PUTYD
u QopMmyn mis pemeHus TeOMETPUUECKUX 3a]ad W 3a1ad ¢
IIPAKTUYECKUM COJIEPIKAHUEM;

P 7

copMUPOBAHHOCThL TPEACTABICHUN O MPOIECCaX U SBJICHUSAX,
UMCIOIMX  BEPOATHOCTHBIM  XAapaKTEp,  CTATUCTHUYECKUX
3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE, OCHOBHBIX MOHSITHUAX
3JIEMEHTAPHOW TEOPUU BEPOATHOCTEH; YMEHHUM HAXOIUTh U
OIIEHUBATh BEPOSTHOCTH HACTYIUICHUSI COOBITUN B MPOCTEUIINX
MPAKTUYECKUX CUTyalUssX MW OCHOBHBIC XapaKTEPUCTUKHU




CIIyJallHbIX BEJINYNH,;

IIP 8

BJIQJICHUE HABBIKAMM HCIMOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX
IpOrpamMM ITPU PEIICHUN 33/1a4.

q)OpMOﬁ arrecTaluu 110 yqe6H01”4 JUCHUINIIMHEC ABJEICTCA OK3aMCH

2.Pe3ynbTaThl 0CBOEHUS Y4e0HOM 1M CIUILTHHBI, O/1JIesKAIIUe TPOBEPKe

2.1. B pe3ympTare arTecTalid MO YYEOHOW UCIMIUIMHE OCYIIECTBISETCS
KoMmiekcHasg mpoBepka CIEAYIOIIMX YMEHHW W 3HAaHWW, a TaKKE€ JIUHAMHKA
DopMUpPOBaHUA JIMYHOCTHBIX, TPEAMETHBIX, METAIIPEIMETHBIX PE3YJIbTATOB:

Tabnvma 1.1
PesyabraTbl 00yueHusi: yMenusi, | Iloxa3ateJin oueHKH ®opma
3HAaHMS M 00IIMe KOMIIETeHIHHU pe3yJbTaTa KOHTPOJIS H
OLleHUBAHUSA
Ymern:
¥Y1: BBHINOJHATH apUPMETUUECKUE OIICHKA
NENUCTBUSA HAJA 4YHCJIaMH, COueTras pe3yJIbTaToB
YCTHbIE U MHUCbMEHHBIE TPHUEMBI; TTpaKTiecKoe 3aHsTHe BBITTOJIHEHUS
HAXOJIUTh NPHUOMKEHHbIE 3HAUEHUS Nol MIPAKTUYECKUX U
BEJIMYUH " MOTPEUTHOCTH BHEAYTUTOPHBIX
BBIYHCJICHUI (abcomoTHas y| MPOBCPRAKOHCIICKIOB 00\ ocTosTenb HBIX
OTHOCUTENbHAs); CpaBHHUBATh pabor
YUCJIOBbBIE BBIPAKECHUS; .
JIP 1,JIP2,MP1-MP-7, T1P1,ITP2
¥Y2: HaxoauTh 3HAYEHUS KOPHS, OIICHKa
CTEIEHH, norapudma, pEe3ybTaToOB
TPUTOHOMETPUYECKUX  BBIPAKEHUI BBITIOJIHEHUS
Ha OCHOBE ONPEEIICHHS, UCIIONb3Ys MPaKTUYECKUX U
npu HEOOXOAMMOCTH TpaxTHacckoe 3amsTie | BHEAYAHTOPHBIX
MHCTPYMEHTAJIbHbIE CpEACTBA; No5. No6 CaMOCTOSITENbHBIX
MoJIb30BaTHCA npUOIKEHHOH p OBCpKaIZOHCHeKTOB pabot
OIICHKOM npu MIPaKTHYECKUX
pacuerax;
JIP 3,JIP4,JIPS, MP 1-MP-7,
[TP1,I1P2
¥3: BoimonHAT, npeoOpazoBanus [lpaktuueckoe 3anstue OLICHKa
BbIpaXeHUd, mpumeHss ¢dopmynbl,|  Ne7,Ne 8§ No9 Nel( pE3yJIbTaTOB
CBSI3aHHBIE CO CBOMCTBAMM CTETIEHEH,| MPOBEPKA KOHCTIEKTOB BBITIOJTHEHUS




JorapumMoB, TPUTOHOMETPUIECKUX MPAKTUIECKUX U
GbyHKIHIA; BHEAYTUTOPHBIX
JIP3-JIP7MP1-MP-7, TIP1IIP 2, CaMOCTOSTETbHBIX
TIP3, I1P8 pabot

¥Y4: BpUMCHATh 3HAUCHUE (PYHKINHU OlICHKa

M0 33/IaHHOMY 3HAUEHHUIO apTyMEHTA pe3yIbTaToOB
IPU pa3jMYHBIX CIIOCO0AX 3aaaHus] BBITIOJTHCHUS
(GYHKIOMH, ONPENSIITh OCHOBHBIG MIPAKTHICCKUX U
CBOMCTBA  YHCJIOBBIX  (PYHKIIWH, BHEAYTUTOPHBIX
WUTIOCTPUPOBATh WX Ha TpaduKax; TpakTHucckoe 3ansTHe |CAMOCTOATENHBIX
CTPOUTh  TrpadUKd  H3y4YCHHBIX Nol2 Nol3 paboTt
GYHKOMA,  WUTIOCTPUPOBATH 10 KOHCIICKTOR

rpaguKy CBOWCTBA JJIEMEHTAPHBIX HPOBEPKA KOHCTICKTOR

(GYHKIMIA, HMCTIOJIb30BaTh TOHATHG

GyHKIMM [T OTIUCAHUS U aHaJINn34

3aBUCHUMOCTEH BEITMYUH;

JIP3-JIP7,MP1-MP-7, [1P1,ITP2,

[1P8

YSs: HaXOJIUTh MPOU3BOIHBIE

AJIIEMEHTAPHBIX (GyHKIINI;

WCIIOJIb30BaTh TMPOU3BOJIHYIO I

W3y4CeHHUS CBOWCTB (YHKIUHA U OLICHKA
MOCTPOCHHS TpaduKOB; MPUMEHSTH PE3YITBTATOR
MPOM3BOIHYIO  JUIA - HPOBCACHNA IThapryueckoe 3aHATHE | BBINOJIHEHUS
MPAOIHIKEHHDIX BBIMHCIICHIN, No14, Nel5, Nel6,Nel7 | mpaxtudeckux u
peiiate - 3ajadn - HNPUKIaAHOTOl 1o pepka KOHCIIEKTOB | BHEAYAUTOPHBIX
Xapakrepa Ha HaXOKJICHHE CAMOCTOSTOIE HELX
HauOOJILIIIETO W HAMMCHBIIETO paGoT
3HAYCHUS;

JIP3-JIP7,MP1-MP-7, TIIP1, IIP2,

[1P8

Y6: BBHYUCIATL B MPOCTEUIIHX

CAyJasX IUIOMAI W OOBEMBI C

HCIIONIb30BAHAEM  OIPEIEICHHOTO OIICHKA
MHTETpaga; pelarb paldOHaIbHEIE, pe3yIbTaTOB
MOKa3aTeNbHbIE, JOrapUbMULECKHe, [IpakTHdecKoe 3aHITHE |  BBIMIOJHCHHS
TPUTOHOMETPUYECKUE  YpaBHCHHS, Nel® IPAKTITICCKUX 1
CBONAIMECS K JIMHCHHBIM 1 [POBEPKAKOHCIICKTOB | BHEAYIUTOPHBIX
KBaJ[PaTHBIM, 4 TAK)Ke aHATOTMYHBIE CaMOCTOATCILHBIX
HEPaBEHCTBA M CHCTEMBI; pabor
JIP3-JIP7,JIP4,MP1-MP-7, I1P1,

10



[1P2, I1P5
¥Y7: wucnonb3oBarh rpadUIeCKUi]
METOJI PELICHUsA YPAaBHEHUU U
HEPABEHCTB; n300paxarhb Ha
KOOPJMHATHOW IUIOCKOCTH PEILICHUS] OLICHKaA
YPaBHEHHM, HEPABEHCTB U CHUCTEM C TIpaKTHUECKOE 3aHATHE pe3ylIbTaToB
IBYMsI HEU3BCCTHBIMH,; COCTABIIAThH | No2, N3, Ne4 Nell, BBITIOJTHCHNA
pelmarb ypaBHEHUS U HEPABEHCTBA, Nol?2 MPAKTUYECKUX U
CBS3bIBAIOLLINE HEU3BECTHBIE MPOBEpKa KOHCTIEKTOB BHCAYTMTOPHBIX
BEJIMYUHBI B TEKCTOBBIX (B TOM YHCJIE CaMOCTOATCIIbHBIX
MPUKJIAIHBIX) 33/1a4aXx; pabor
JIP3-JIP7,MP1-MP-7, TIP1,IIP2,11P|
4
¥8: pelaTh MIPOCTENIING OILICHKA
KOMOMHATOpHBIE 3aJa4ll METOJI0M pEe3yJIbTaTOB
nepedopa, a TaK¥Ke 9 Mpaxruaeckoe 3anstie | BPIIOIHEHNS
HCTIOJIb30BaHUEM W3BECTHBIX Nol9 MPAKTUYECKUX U
(bopmy; NpOBEpKa KOHCIIEKTOB | SHCAYAHTOPHBIX
JIP3-JIP7,MP1-MP-7, TIP1,ITP2,IIP CaMOCTOSITENBHBIX
5 paboTt
Y9: BBUHCIATP B NPOCTEUIINX OLICHKA
CIy4asiX BEPOSITHOCTH COOBITHN HA pE3yJIBTAaTOB
OCHOBE IT0JICYETAa YnCIIa UCX0A0B; | [IpakTnueckoe 3aHsATHE | BBINOJIHEHUS
JIP 1,JIP2,MP1-MP-7, [IP1,TTP2, TIP Ne20 NPAKTHHCCKIX M
7 IIPOBEPKA KOHCIIEKTOB | BHEAYIUTOPHBIX
CaMOCTOSITENbHBIX
pabot
Y10: BBIIIOMHATE JOCUCTBUS HAJ OIICHKA
BEKTOpaMM Ha IUIOCKOCTM U B pEe3yJbTaTOB
MIPOCTPAHCTBE, BBITIOJHATh JCUCTBU S BBITIOJTHCHUS
HaJl BEKTOPaMH 3aJaHHBIMHU CBOMMH| [IpakTuecKoe 3aHATHE | PAKTUYECKUX U
OTpE3KaMH; CTPOUTH BEKTOpA No21,Ne22 BHEAYIUTOPHBIX
JIP 5-JIP7, MP1-MP-7, TIP1,[IP2 IIPOBEPKA KOHCMEKTOB |CaMOCTOSATEIbHBIX
pabot
¥Y11: pacno3HaBaThb Ha 4YepTEkax U —
MOJIETSX IIPOCTPAHCTBEHHBIE
bopMbI; COOTHOCUTH TpexmepHblig [IpakTHueckoe 3anaTHE PE3YJIbTATOB
OOBEKTBI C HUX  ONHCAHUIMH, No23, No24 BBITIOTHCHIA
N300pKEHUSIMU; OIACHIBATH MPOBEPKA KOHCIIEKTOB Eﬁg;(;;;fggf;i
B32MMHOE PACIIOJIOKEHNE NPAMBIX M CAMOCTOSTOILHELX
IJIOCKOCTEN B IIPOCTPAHCTBE, AGOT
apTyMEHTUPOBATh CBOU CYXAEHUS 00 P
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ATOM PACTIOJIOKEHUH; aHAITU3UPOBATH|
B NPOCTEUIIMX CJIy4asgX B3aMMHOE
pacmojoXeHue 00BEKTOB B
IIPOCTPAHCTBE;

JIP 5-JIP7, MP1-MP-7, 11P 1,I1IP2

Y12: n300paXxaTh OCHOBHBIC
MHOTOTPAaHHUKA U KpPYIJIbIC Tela;
BBITIOJIHATh YEPTEKH IO YCIOBHUAM
3a/1a4; CTPOUTD IIPOCTEHIIIHE CEUCHUSI
Ky0a, MPU3MBbI, MUPAMUJIBI; PEIIaTh
TUIAHUMETPUYECKHE M TPOCTEHIINE
CTEpEOMETPUYECKUE  3aJaydl  Ha
HAXOXK/ICHHE reOMEeTPHY eCKHX
BEIIMYMH (JJIMH, YTJIOB, TUIOMIA/CH,
00bEMOB);  HCMOJB30BaTh MY
pEIICHUN CTePEOMETPUUYECKUX 3a]1a4
TUIAHUMETPUYECKHUE (baxTbI 7
METO/IbI; IPOBOIUTH JOKa3aTelbHBIC
pacCyXJIeHHss B XOJIE pelIeHus]
3ajad.

JIP 4-JIP7,MP1-MP-7, I1P1,I1P2, I1P|
6

[IpakTrueckoe 3aHsTHE
No25,No26,Ne27
MPOBEPKA KOHCTIEKTOB

OIIEHKa
pe3yabTaToOB
BBITIOJTHEHUS

MPaKTUYECKUX U
BHCAYIUTOPHBIX

CaMOCTOSTEIbHBIX

pabot

3HATH

31:
MOHSITHE IICJIOr0 YMCIIA;
JICHCTBUTCILHOTO  YHCJIA;
MOTYJIsl UUCJIa;

IIOHATUE HATYpPaJbHOIO YHCIIA;
IIOHSTHUE
IIOHATHUE

TecTupoBanue,
MaTeMaTH4EeCKUe
JTUKTAHTBI

OIIEHKa
pe3yJIbTaTOB
YCTHBIX OTIPOCOB

32: noHsATHE apUPMETUIECKOTO KOPHS
N —Hd CTENEHu U €ro CBOMCTBA;
CBOMCTBA CTEIICHU C JIEUCTBUTENbHBIM|
[10KAa3aTeJIEM.

TecTupoBanue,
MaTeMaTH4YECKHE
JTUKTAHTBI

OILICHKa
pEe3yJIbTaTOB
YCTHBIX OTIPOCOB

33: monsTHe JnorapudMa YuciIa U
OCHOBHOE aorapupmMuIecKog
TOKJIECTBO;  OCHOBHBIE  CBOICTBA
forapu$MoB; MOHATHE TECATUIHOT O U
HATYpalbHOTO norapudMoB;
OTIpe/ICIIEHUE JorapupMuIecKou
byHKIMH; CBOWCTBA
norapudmMudeckoil QGyHKIIUH © e

rpaduk.

TecTupoBanue,
MaTeMaTH4EeCKUe
JIUKTAHTBI

OIICHKa
pe3yJIbTaTOB
YCTHBIX OTIPOCOB

34: OTpeeTICHUE panuana;

ONPENCIICHUSI CHHYCA, KOCHUHYyCa WU

TectupoBanue,
MaTeMaTH4ECKUE

OIICHKA
pE3yJIbTaTOB

12



TQHT€HCA;  OCHOBHBIE  (OPMYJIBL,
BBHIPAXKAIOIIUE 3aBUCUMOCTh MEXIY]
CHUHYCOM, KOCHHYCOM M TaHT€HCOM;
MMOHSITUE TOXK]IECTBA KAK PABEHCTBA,

JUKTAHTHBI

YCTHBIX OIPOCOB

35: MOHATHS APKKOCHHYCA, apKCUHYC )
M apKTaHTreHca; (opMyibl KOpHeEH
[IPOCTEUIINX  TPUTOHOMETPUYECKHX]
YpaBHEHU; IIPUEMBI pelIeHuH
Pa3IMYHBIX TUIIOB YpaBHEHUM;
[IPUEMBl  PELICHUS  NPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

TectupoBanue,
MaTeMaTu4eCKUe
JAKTAHTHI

OIICHKA
pe3yJIbTaTOB
YCTHBIX OIIPOCOB

36: oOmacth  ompeneneHuss U
MHOKECTBO 3HAUEHUH 3JeMEHTapHbBIX
TPUTOHOMETPUUECKUX (byHKIM;
TPUTOHOMETPUYECCKUE (YHKIUU, WX
CBOICTBA U rpauKu

TectupoBanue,
MaTeMaTU4ECKHUE
JIAKTAHTHI

OILICHKA
pE3yJIBTAaTOB
YCTHBIX OMIPOCOB

37: MmoHsATHE MPOU3BOAHON (PyHKIIHH,
(U3UIECKOTO H  TeOMETPHUYIECKOTO
CMBICTIa  TPOU3BOJHON;  TOHATHUE
MPOU3BOTHOM CTETICHH, KOPHS
[TpaBuiIa nuddepeHIpOBaHNU;
(bopMmyIibl POU3BOIHBIX
DIIEMEHTAPHBIX (DYHKIWIA; YpaBHEHUE
KacaTelibHOW K rpaduky (QyHKINU]
QJITOPUTM  COCTAaBJICHUS YpaBHEHUS
KacaTeIbHOM; TTOHSITHE
CTAIlMOHAPHBIX, KPUTUYCCKUX TOUEK,
TOYEK HKCTPEMyMa; KaK IMPUMEHSITH
NPOU3BOJHYIO K  HCCJEIOBAHHIO
(YHKIIUHA M TOCTPOCHHUIO TPa(HUKOB;
KaK HCCJIENOBaTb B  IPOCTEHUIIHNX]
cirydasix (yHKIIMM HA MOHOTOHHOCTD,
HAXOJIUTh HAUOOJIbIlIEe U HAUMEHBIIIEE
3HaUYCHUS (QYHKITNH,

TecTupoBanue,
MaTeMaTH4ECKUE
JTUKTAHTBI

OLIEHKa
pe3yJabTaTOB
YCTHBIX OTIPOCOB

38: MOHSITHE epBOOOpa3HOMH,
MHTErpaja; [MpaBWia  HAXOXKICHHUS
epBOOOPa3HBIX;
TaOHITy TEePBOOOPA3HBIX; (GopMyITy]
Hrrotona JlenOHMIa; MpaBUJIa
WHTCTPUPOBAHU;

TecTupoBanue,
MaTeMaTH4EeCKUe
JTUKTAHTBI

OIICHKA
pe3yJIbTaTOB
YCTHBIX OTIPOCOB

39: noHsAiTHE KOMOMHATOPHOM 3a/1auy
M OCHOBHBIX METOJIOB €€ pElICHUS]
(TIepecTaHOBKH, pa3MeIeHus,

coyeTaHuss 0€3 TOBTOPEHUSI U C

TectupoBanue,
MaTeMaTH4ECKUE
JAKTAHTHI

OIICHKA
pE3yJIbTaTOB
YCTHBIX OIIPOCOB
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[NOBTOPEHHUEM );[TOHSITUE  JIOTUYECKOU
3a/1a4u; MPUEMBI pemeHusy
KOMOWHATOPHBIX, JOTHYECKHUX 3a/ay;
HIIEMEHTHI rpagoBOro
MOIETIMPOBAHUS,

310: moHSATHE BEPOSATHOCTH COOBITHH;
MOHSTHE HEBO3MOYHOTO u
NTOCTOBEPHOTO  COOBITUS; MOHSITHE
HE3aBUCUMBIX  COOBITHI; TOHSTHUE
YCIOBHOW BEPOSATHOCTH COOBITHIA
MOHSTUE CTATUCTUYECKOM YaCTOTHI]
HACTYIUIEHUSI COOBITUH;

TectupoBanue,
MaTeMaTH4EeCKUe
JAKTAHTHI

OLICHKA
pE3yJIbTaTOB
YCTHBIX OIIPOCOB

311: NIOHATHE BEKTOpa B
mpocTpaHcTBe  Moaynbs  BekTOpa.
PaBeHcTBO  BekTOpoB.  CIOXKEHHE
BEKTOPOB U YMHO>KEHUE BEKTOpa HA
YUCJIO. YIoJ MEXAY BEKTOPAMHU.
Koopaunatel BekTopa. CxaasipHOE
MPOU3BEICHUE BEKTOPOB.
KosmHeapHbie BeKTOpbl. Pa3noxenue
BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BekTOpaM. KoMiuiaHapHbl€ BEKTOPHI.
Paznoxxenne 1o TpeM
HEKOMIUIaHAPHBIM BEKTOPaM.

TectupoBanue,
MaTeMaTH4ECKUE
JAKTAHTHI

OIICHKA
pE3yJIbTaTOB
YCTHBIX OIPOCOB

312: AKCUOMBI CTEPEOMETPUH.
[ lapaymienbHOCTh pSIMOM 5]
[JIOCKOCTH. [TapamienbHOCTH,
[JIOCKOCTENU.  IleprieHauKyIspHOCTD
[IPSMBIX [lepnieHIUKYJIIPHOCTH|
[IPSMOM W IUIOCKOCTH, IPU3HAKU WU
CBOMCTBA IlepnieHiuKyIsAp 15|
HAaKJIOHHAs. YTOJ MEXIy NpsSMON U
MI0OCKOCThIO  Teopema 0  Tpex
[EPIICHAUKYIIAPax.
[lepnieHAUKYJIAPHOCTh  IUIOCKOCTEM,
[PU3HAKK W CBOWCTBA. J[ByrpaHHbIN
YTOJI, JUHEWHBIM YroJl JBYTPAHHOIO
yTJIa.

[MOHATUE MHOrorpaHHuka. IIpusma.
[Tupamuna IIpaBribHBIC
MHOTOI'PDaHHUKH

TecTupoBanue,
MaTeMaTH4YECKHE
JTUKTAHTBI

OILICHKA
pe3yIbTaTOB
YCTHBIX OIPOCOB

313: nonsthe wmwimHapa. Ilnomanp
MOBEPXHOCTH mwiuHApa. [loHsATHE

KOHYCA. [Inomwaaer  MOBEPXHOCTH

TecTupoBanue,
MaTeMaTH4ECKUE
JTUKTAHTBI

OILICHKa
pe3yJabTaTOB
YCTHBIX OTIPOCOB
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KoHyca. YceueHHbI KoHyc. Cdepa u
map. OCHOBHBIE AJIEMEHTHI C(hephl U
mapa.  B3auMHOE  PacIoJIoKEHHUE
cheppl u 1iockoctu. KacarenbHas
MIOCKOCTH K cepe. [momans chepsr.
MHOTOTpaHHHKH, BIIUCAHHBIC B Cepy.
MHOTrOrpaHHUKH, OIIMCAHHBIE OKOJIO
cthepol. Lumuaap u konyc. Ourypsl

BpAILICHUS.
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3.1. ®opMBbI U METOABI OLIEHUBAHMSI

OueHka 0CBOeHUS Y4eOHOM TUCUUIIIHHBI:

IIpenmerom oOLIEHKKM ciayxar ymeHus W 3HaHus, npenycmorpeHHsie DPI'OC mno gucuummue 0Y][.09 Maremartuka,
HarpaBJeHHbIC Ha (POPMUPOBAHKE TMYHOCTHBIX, IPEIMETHBIX, METAITPEAMETHBIX PE3YJIbTATOB.

KoHTpoJtb 1 o11eHKa 0CBOCHMSI Y4€OHO M TUCITUTUIMHBI TI0 TEMaM

Tabmwma 2.2

(I)OprI U ME€TOAbLI KOHTPOJIsA

Dj1eMeHT Texkyumii KOHTPOJIb Py6ekHblii KOHTPOJIb IIpome:kyTOYHAS aTTeCTALHUS
yueOHOM
THCIUTLIAHBI @ - ®
®dopMa KOHTPOJIS Hposepsiembre opma poBeprenble opma IIposepsemsbie OK, Y, 3
JP,IIP,MIIP, KOHTPOJISA OK, V, 3 KOHTP 011
v,3
Yemuwiii onpoc V1, 31,
Tema 1 Pa3zsutue| /lpakmuueckoe 3ansimue Nel JIP 1,J1IP2 V1, 31, 1,31,
T, - MP1 -i\/IP-7’ Kanoksuym JIP 1,JIP2 MP1- Ixzamen JIP 1,JIP2,MP1-MP-7,
noHsTHe 0 uucie| Tecmuposanue : MP-7, IIP1.TIP2 [IP1.TTP2
I1P1,ITP2
Yemuwiii onpoc
Tema 2 Hparxmuuecioe sanimue Ne2 Y7, JIP3- V7, JIP3-JIP7,MP1- V7, JIP3-JIP7,MP1-MP-7,
Ilpaxmuueckoe sanamue Ne3 JIP7,MP1-MP-
YpaBHeHUA U Kanoksuym MP-7,11P1,I1P2, Ixzamen [1P1,I1P2,
Ilpaxmuyeckoe 3anamue Ned 7, I1P1,I1P2,
HEpPABEHCTBA I1P 4 I1P 4
Tecmuposanue I1P 4
Yemuwiii onpoc
Tema 3. Kopuu, | [[parmuseckoe sanamue Nes V2,732,733 V2,732,733
Ilpaxmuuyeckoe 3anamue Neb v2,32,33
CTENEHH U JIP 3,JIP4,JIPS, JIP 3,JIP4,JIPS,
Ilpaxmuuyeckoe 3anamue Ne7 Kanoxksuym Oxzamen | JIP 3,JIP4,JIPS, MP1-MP-7,
norapHpvb1 Ipaxmuueckoe zansmue No8 MP1-MP-7, MP1-MP-7, I1P1,I1P2
P : TIP1,TIP2 [P 1,1IP2 :

Tecmuposanue
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Yemmuwiii onpoc
Ilpakmuueckoe 3ansmue No9

¥3,34,35 JIP3-

¥3,34,35 JIP3-

IGX:OibﬁngP?;I IIpakmuueckoe 3anamue Nel() JIP7,MP1-MP-7, KaoKBH JIP7,MP1-MP-7, Wsanen HSI?;?\L/‘I’I?IS _ﬁlii_?
p p IIpakmuueckoe 3ansamue Nel 1 ITP1,ITP 2, ™ I1P1,I1P 2, P1 FEP > TIP3 HE”S
Tecmupoeanue I1P3,I1P8 I1P3,I1P8 ’ i ’
Yemuwoui onpoc
Tema 5. ®yukiuu u| Ilpakmuueckoe 3ansimue Nel?2 36, V4, JIP3- 36, V4, JIP3- 36. V4. JIP3-JIP7.MP1-
rpaduku. IIpakmuueckoe 3ansamue Nel3 JIP7,MP1-MP-7, Kanoxsuym JIP7,MP1-MP-7, IK3amen o ’
MP-7,I1P1,ITP2, TTP8
Tecmupoeanue I1P1,ITP2, ITP8 I1P1,11P2, TIPS ’ ’ ’
Yemuwoui onpoc
Ilpaxmuyeckoe sanamue Nel4
Tema 6 Havana IIpakmuueckoe 3ansmue Nel5 37, VY5, JIP3- 37, VY5, JIP3- 36. V4. JIP3-JIP7.MP1-
MaTeMaTHHCCKOTO Ilpakxmuueckoe 3anamue Nel6 JIP7.MP1-MP-7, Kanoksuym JIP7,MP1-MP-7, Oxzamen 1\/iP-7, [IP1 IIP2 ’ I1P8
aHajnsa Ilpakxmuueckoe 3anamue Nel7 I1P1, I1P2, ITP8 I1P1, ITP2, ITP8 ’ ’ ’
Tecmuposarnue
g:(i\& ?{ Z/II\I;LT:I;E? § IB;CZZIZZZJZZZ;Z sausmue Nel8 H3PS7, }I/gzlj_ll\l/;f’-l- 38, Y6, JIP3- 38, Y6, JIP3-
P Tgc muposanue B Mi)- 7 1’_[1)1 Kamoxsuym JIP7,JIP4MP1-MP-| DOxzamen JIP7,J1IP4 MP1-MP-7,
P2, TIPS 7, IIP1, T1P2, TIP5 ITP1, ITP2, ITP5
Tema 8 Dnementsl | Yemmusiii onpoc
KOMOMHATOPUKHI IIpakmuueckoe 3anamue Nel9 8, 39, JIP3- 8, 39, JIP3- V8, 39, JIP3-JIP7,MP1-
Tecmuposarnue JIP7,MP1-MP-7, Kanoksuym JIP7,MP1-MP-7, DK3aMeH MP-7.LIP1. [IP2. TIP 7
I1P1, ITP2, ITP 7 ITP1, ITP2, TP 7 ’ ’ ’
3:(1)\@1/3 InEMEHTEI Yemuwiii onpoc V9, 310, V9, 310, v9. 310
p . Ilpaxmuuyeckoe sanamue Ne2() JIP 1,JIP2,MP1- K JIP 1,JIP2,MP1- 3 TP 17IP 2’MP 1’-MP-7
BCPOATHOCTEH M 1 ) 0 hosanue MP-7, TIP1,ITP2, AIOKBHYM MP-7, IP1,ITP2, fGaMen adgalen ’
MaTeMaTUUYECKOMN P 7 P 7 I1P1,I11P2, ITP 7

CTaTUCTHUKHU




Yemuwiit onpoc

Tewa 10 Ilpakxmuuyeckoe 3anamue Ne2 1,22 311,¥10 JIP 5- 31LYILJIP 5-JIP7, 311,¥11 JIP 5-JIP7,

KOOpI[I/IHaTI)I u Tecm uposanie HP7, MP1-MP- KaJ_IOKBI/IyM MP1 'MP'71 Ox3amen MP1-MP-7.TIP1.I1P2

BEKTOPBI 7, IIP1,ITP2 I1P1,ITP2 ’ ’

Tema 11 IIpsmsre u Vemmpiii onpoc

TIIOCKOCTH B Ilpaxmuueckoe 3anamue Ne23,24 312,¥11 JIP 5- 312, Y11 JIP 5- 312,¥11 JIP 5-JIP7,

TPOCTPaHCTBE Tecmuposanue JIP7, MP1-MP- Kanoxsuym JIP7, MP1-MP-7, Jsamen MP1-MP-7,TIP1,I1P2

BEKTOPBI 7, ITP1,ITP2 I1P1,ITP2 ’ ’

Yemmuwiii onpoc

Mnoromparmat | pamiscoro samme Nozg | 312 Y11 TP 4 S 167 MP1.MP-7
m,lrep Tela Hpakmuuecme 3aHamMue N;Z 7 JIP7.MP1-MP-7, Kazoxsitym JIP7.MP1-MP-/, Diaven PRl

P P ’ TP 1,I1P2, TIP 6 TIP1,11P2, TIP 6 TP 1,I1P2, TIP 6

Tecmuposanue
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3.2. TunoBble 3aJaHNs1 AJI OLEHKH OCBOCHHUA Y4eOHOM 1M C M ITIIUNHbI

3.2.1. TunoBble 3axaHusA AJsi oueHkH 3HaHuil CoaepxkaHue KOHTPOJbHOIO

3adaHuA

Coc)epmcaHue npaxkmu4eckKkoco 3aHAMUA npuee()eno 6 VKA3AHUAX NO 6blNOJIHEHUIO

npakmuquKuxs’aHﬂmuﬁ
BpeMﬂ Ha BBINMMOJTHEHHE IPAKTHYECCKOI0 3AHATHSA .

NOATOTOBKA 3 MMH.
BbIMOJIHEHWe  yaca 40  wmuH,;
odopmiieHHEe ¥ clada 2 MUH.,
BCET0 yaca 45  MuH

3a mpaBwibHelii OIMPOC Ha BoOmpochl WIM BEPHOE pEIICHUWE 3aJa4d BBICTABISICTCS

HOJIOKUTEJIbHAA OIEHKA — | OaiuL.

3a HempaBwibHbli OIIPOC Ha BOMNpOCHl WIM HEBEPHOE pEIICHUWE 3a0a4d BBICTABISICTCS

oTpuraresbHas oleHka — () Oamwios.

YCTHBIHN OITPOC

IlepeyeHb BOPOCOB /1151 YCTHOTO ONpoca mo temMam Nel-Ne2: «Pa3sutue moHsTHsI

0 4ucJie. YpaBHEeHUsS] U HEPaBeHCTBa»

1. AOGcomroTHass M OTHOCHTEJIbHAS TOTPEIIHOCTh, MOHATHE, (HOPMYJIBI, MPUMEPHI.

2. Yto Takoe mpuOJIVKE HHBIC BBIUHCIICHIS ?

3. 3aueM TOYHBIC 3HAYCHUSI BEIMYUHBI 3aMEHSIOT €€ MPHOJMKESHHBIM 3HAuCHUEM?

4. Tlouemy mpH BBIMUCIICHUSIX C TPHOMKE HHBIMU 3HAYCHUSIMU HAKAIUTMBACTCS
omroKa’?

5. Kak MOHO ommcarth TOYHOCTH BBIYWCIICHUI?

6. Kakwe ypaBHeHUs (HEpaBEHCTBA) HA3BIBAIOTCS JIMHEWHBIMH (OTIpeICIICHHE,
NpUMEpPBI, CTI0OCO0 pereHust)?

7. Kakue ypaBHeHus1 (HEpaBEHCTBA) Ha3bIBAIOTCS KBAAPATHHIMU (OTIpEaesICHNE,
TpUMEPBL, CTI0CO0 pereHust)?

8. Kakwe ypaBHeHMs (HEpaBEHCTBA) HA3BIBAOTCS palOHAIbHBIMH (OTpE/eIICHNUE,
npuUMepsl, criocod pereHus)?

9. Kakme ypaBHeHUs (HEpaBEHCTBA) HA3BIBAIOTCS HMPPALFIO HAJbHBIMU (OTpE/ICIICHIE,

npuMepsl, criocod pemeHus)?
10.Kakpe ywmciia Ha3bIBAIOTCS KOMIUICKCHBIMH, I'€OMETPHYIECKOE MPE/ICTABICHHC

KOMIUICKCHBIX YHCCII, I[CﬁCTBPIH Haad KOMIUICKCHBIMMU 4YHCJIaMHU B EU'IFC6paI/ILI€CKOI7I

dbopwme.

BpeMmst Ha BbIIIOJIHEHUE!

HOJArOTOBKA 5 MUH.;

BBINIOJIHEHUE yaca _ 40 MMH.;

oQopmIiieHHE U claya MUH.;

BCETO yaca 45  muH.
YCTHbBIU OITPOC

IlepeyeHb BONIPOCOB 1JIl YCTHOT 0 onipoca no teme Ne3: «Kopumu, crenenu,
Jorapugmbi»
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Uro Takoe CTeneHb C HATypabHBIM (palMOHAIbHBIM, J1€MCTBUTEIHHBIM)
nokazaresem?

CBoiicTBa CTENEHU C HATYpaJlbHBIM IOKa3zaresemM?

Urto Takoe apupMeTHUIeCKHil KOPEHb?

[lepeuncnure(3anuminTe Ha JOCKE CBOHCTBA apupMeTHUECKUX KOpHei)?

Urto Takoe norapupm? CpoiicTBa jorapupMoB?

JlecATHIHBIA U HaTypalbHbIN Jorapudm. OnpeneneHue, criocod 3ammcH, MPUMEpBL.
dopmyna mepexosa K HOBOMY OCHoBaHuio Jiorapupma. Dopmymna. [Ipumepsr
Kakue ypaBHeHUs Ha3bIBalOTCs JiorapupmMuuecKuMu? MeToabl peuieHus

Kakue HepaBeHCTBa Ha3bIBAIOTCs JoTapupmuueckuMu? MeToabl pelieHus

. Kakuie HepaBeHCTBa Ha3bIBAIOTCS MOKa3aTeJIbHBIMHU? MeETObl pelieHus
. Kakue ypaBHeHMs1 mnokazarenbHbIMHU? MeETOAbI peleHus.

BpeMmst Ha BbIIIOJIHEHUE!

MOATOTOBKA 5 MHH.;

BblnonHeHHC gyaca 40  muH.;

odopmIIeHHE U c1avua MHH.;

BCETO yaca 45  wuH.

YCTHBIN ONIPOC

IlepeyeHb BONPOCOB 1JISI yCTHOTO ONPOCAa 10 TeMe Ne4
«OCHOBBI TPMTOHOMETPUM»

1. Yto Takoe yrou?

2. Mepsl mmepennst yriioB? @opMynbl peoOpa3oBaHusl W3 OJHOW MEpHI yIJia B
APYTyro

3. Tlouewmy BpaiatenbHOE ABWKECHHE YIOOHO JJISl OMKCAHUS CBOMCTB
TPUTOHOMETPHIECKUX (DyHKIWIA?

4. OCHOBHBIE TPUTOHOMETPHYECKHUE TOXKIECTBA;

5. ®opmyIbl TpUBEICHUS;

6. OcHoBHBIC popmyisl ajst Sin o ,COS a, tg o, Ctg a; cBoiicTBa Sin o 1 COS a, tg o u Ctg
a,

7. OnpeneneHue apKCHHyca W apKKOCHHYCA, apKKOTAHI€HCAa W apKTaHr€HCa YHCIIa;
OCHOBHbIE (DOPMYJIBI Sl ApKCHUHYCa M apKKOCHHyca 4HCJA, apKKOTaHreHca U
apKTaHreHca 4ucJia;

8. ®opmyinbl 1y HAXOXKIAEHUS KOCHHYCa Pa3HOCTH U KOCHHYyCa CYMMBbI IBYX YIJIOB;

9. ®opmyinbl 11 TOTOJHUATEHHBIX YTIIOB;

10. popmynbl 171t HAXOKIEHUS CHHYCa CYMMBI M CHUHYCa Pa3HOCTH JBYX YIJIOB;
11. ®opmynbl 1711 HAXOXKIEHUS CYMMBI U Pa3HOCTH CUHYCOB M KOCHHYCOB;

12. ®opmynbl 17151 TBOWHBIX ¥ TIOJIOBHHHBIX YIJIOB;

13. ®opmynbl 1715t IpeoOpa3oBaHusl CYMMBbI TPUTOHOMETPUUECKUX (DYHKIMI B

NpoM3BCACHNUC W NPOU3BCIACHUA B CYMMY; (I)OpMy.]'IBI JJIA TAaHT'CHCOB

14..Yto nose3Ho0 UMETh B BUIY MPU PEIICHUM TPUTOHOMETPUUECKHUX YpPABHEHHI?
15.Kak pemraroTcsi OCHOBHBIE THIIBI TPUTOHOMETPUUECKUX YpPaBHEHUI?
16.Kak pemraroTcsi OCHOBHBIC THIIBI TPUTOHOMETPHUYECKUX HEpPaBEHCTB?

6.4.2. BpeMsi Ha BbINIOJIHEHHE!

IOATOTOBKAa 5 MHUH.;
BbIMOJIHEHUE  vaca 40  MuH.;
oopmienue u crava MUH.;
BCETO yaca 45  wmuH.
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YCTHBI OMPOC
IlepeyeHb BONIPOCOB 1JISl YCTHOTO 0npoca o reMe NeS: « ®ynkuuu u rpaguxu»

Urto Takoe (yHkIms?

CaoticTBa (yHKIMN?

CrniocoOb1 3amanus QyHKIHH?

Crenennast ¢yHKIUsS €€ CBOWCTBA, rpadyKu.

[TokazarenpHas QyHKIMSA €€ CBOICTBA, TpauKu.

Jlorapudpmuueckas ¢GyHKims €€ CBOMCTBA, rpaduKu.
Tpuronomerpudyeckue (yHKIMM HMX CBOMCTBA, rpadUKu.

OyHKIIMK 00paTHBIE K TPUTOHOMETPUYECKHUM, MX CBOMCTBA, I'paduKH.

NGO WNE

Bpemst Ha BbIIIOJIHEHHE:
IOATOTOBKAa 5 MHUH.;
BbIMOJIHEHME  vaca 40  MuH.;
oopmieHue u ciava MUH.;
BCETO qaca 45  wmwuH.

YCTHBIH OITPOC

IlepeyeHb BOPOCOB AJISl yCTHOTO ONIpoca 1o reMam Ne6 u Ne7
«Hauyana maTeMaTu4eckoro anajauza», « MHTerpaJ v ero npuMeHeHHe»

1. OmpeneneHue NPOM3BOTHON, MEXAaHMYECKHH U r€OMETPHYECKHUN CMBICI MPOU3BOHON;

2.  @®opmynbl Ui HAXOXIEHUSI MPOU3BOJHONM CYMMBI, pa3HOCTH, YacTHOTO, MPOU3BEICHUS;

3. Teopema o0 HenpepblBHOCTM (YHKIMHM, HWMEIOIIEH MpPOM3BOJHYIO;  OIpejeJicHUe
mupdepermana;

4. @opmynsl Ui  HAaXOXIEHHWS TPOM3BOJHON d3JeMeHTapHbIX (QyHKIWEL (QopmMynabl s
HAXOXXACHUS TIPOM3BOJAHOM CJIOXKHOW (pyHKIWMM; (OPMYIBI I HAXOXKIACHUS TPOW3BOJIHOM
oOpatHOM (YHKIIMH

5. ompelnelieHHE MaKCUMyMa M MUHUMyMa (YHKIMA Ha OTPE3Ke; ONpENIENICHHEe  TOYKHU
JIOKaJIbHOTO MaKCHMMyMa U MUHUMyMa (YHKIMU; OTMpEeNIeJIEHHE TOUYKH JOKAIbHOTO IKCTPEMYMa;

6. ®opmyna U COCTaBIEHUs] ypaBHEHUs KacaTeldbHOM K rpaduky (yHKIMM;

7. IlpuHmpnm HaXOXICHUS TPOMEXKYTKOB BO3pacTaHws, YyObIBaHWS (YHKIMA C TOMOIIBIO
NPOM3BOIHOM; (hopmyupoBKy Teopem Pousist u Jlarpamka;

8. Mexanndeckuii ¥ TeOMETPUIECKUIA CMBICT BTOPOU MPOU3BOTHOM;

9. VYTBepkneHus 7SI HAXOXKICHUSI MaKCHMyMa M MHHMMyMa (YHKIMU Ha MHTEpBAJC;

10. Asropurm wuccrnenoBaHus (YHKIMH C TIOMOIIBIO MPOU3BOHOM

11. Omnpenenenue mnepBOOOPA3HOM; OMNpeeseHHe HEOIpEJCICHHOTO UHTerpaja; OCHOBHOE
CBOWCTBO MEPBOOOPA3HOI; NpaBWIa HAXOXKICHHUS TMEPBOOOPA3HBIX; TAaOIMIy MEPBOOOPA3HBIX;

12. TlonsTHe ONpENeNIeHHOTO HHTErpaja; T€OMETPHUUECKUN CMBICI OMpEEJIEHHOTO HHTETPaa,;
CBOICTBA OIpEJICJIEHHOIO HMHTETPaia;

13. ®opmyna HeroToHa-JleiOHwMIIa

Bpems Ha BbINIOJIHEHHE!

OATOTOBKAa 5 MHUH.;
BbIOJHEHUE  vaca 40  MuH.;
oopmienne u crava MUH.;
BCETO qaca 45  wmuH.
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YCTHBIN OITPOC

IlepeyeHb BOMPOCOB AJISI yCTHOTO ONPOCca mo Teme Ne§
«JIeMEeHTHI KOMOMHATOPUKM»
1. Yro myyaeT KOMOMHATOpHKA KaK Hayka?
[lepeuncnure OCHOBHBIC MOHATHS KOMOWHATOPHKH?
3. UYto Ha3pIBAlOT coyeTaHWeM »djeMeHToB m3 N 1o K(ompexenenwe ¢dopmynia

npuvep)
4. Yto Ha3bIBAIOT TIEPECTAHOBKOW 3JeMEHTOB W3 N 1o N(ompexaencHue Qopmyra
npuvep)
Uro takoe 6uHom HproTona?
Kak nmocuwurars OvHOMEaLHBIE KOd(duime HThI?(PopMyia, CBONUCTBA)
7. Yro Takoe TpeyroibHuk Ilackas.

N

S o

BpeMsi Ha BbINOJIHEHUE:

MOATOTOBKA 5 MUH.;
BBINIOJTHEHUE gaca 40 MHH.;
odopmIIeHHE U c1avua MHH.;

BCETO yaca 45  wmuH.

YCTHBINA OMPOC
IlepeyeHb BOMPOCOB 1JIS1 yCTHOTO OMPOCa o TeMe Ne9
«JIeMeHThI TEOPUH BEPOSITHOCTE U MATEMATHYECKOI CTATUC THKID)

Yro n3yuaer Teopus BEpOATHOCTEN

CoOsitust. Kakue Bujibl COOBITHI BaM U3BECTHbI?

dopMyna KIacCUIecKON BEpOSITHOCTU COOBITHIA.

Teopembl  clIOKEHWST W YMHOXCHHS  BEPOSITHOCTEH JIBYX COBMECTHBIX U
HECOBMECTHBIX COOBITHIA

®opmyna bepHymm (3HaTh KOKABIA 3JIEMEHT (POPMYIIbI)

Yro m3ydaeT craTucTuka?

Kakuve BenmuumHBl Ha3bIBAIOTCS CIydyalHbIMHU? 3aKOH paclpe/iesieHus —CiIydaiHOU
BEJIMYMHBIL.

9. YucnoBble XapaKTEPUCTUKH CITyYalHBIX BEJIHIVH.

o~ E

St

o~

Bpemsi Ha BbINIOJIHEHUE:

MOJrOTOBKa 5 MUH.;
BbIMoJHEHUE  vaca 40 MuH.;
odopmienne u ciava MUH.;
BCETO yaca 45  wuH.

YCTHBIN OITPOC

IlepeyeHb BONPOCOB 1JIsl yCTHOTO onpoca o teme Nel(
«KoopanHaTtbl 1 BEKTOPbD»
1. Yem ommgaeTcss TPIMOYTOJbHAS CHCTEMa KOOPAWMHAT B MPOCTPAHCTBE OT
NPSIMOYTOJILHOM CUCTEMBI KOOPAWHAT HA IUIOCKOCTH?
Kak nmoctpouts TOUYKY, OTPE30K B POCTPAHCTBE?
3. Kak mHaiftu paccrosiHne Mexay ABYMsSI TOUKAaMH HA TUIOCKOCTH?

N
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Kak naiftn koopauHaTel cepelnHbl OTpe3Ka?

Urto Takoe BekTOp?

JlelicTBUsL HA/J BEKTOpaMH 3aJaHHBIMM CBOMMH OTpPE3KaMU M KOOPIHMHATAM U?
Yto Takoe ckaisgpHOoe TNpou3BesieHne BeKTopoB? HazoBure ero cBoiicta?

No ok

Bpemst Ha BbIIIOJIHEHHE:
IOATOTOBKAa 5 MUH.;
BbIMOJIHEHUE  vaca 40  MuH.;
oopmienue u ciava MUH.;
BCETO qaca 45  wMwuH.

YCTHBIH OITPOC

IlepeyeHb BONPOCOB 1JISI YCTHOT 0 onpoca mo teme Nell
«HpﬂMble H IIJIOCKOCTH B IIPOCTPAHCTBE >

OCHOBHBIE aKCHOMBI CTEPEOMETPHY;

B3anmHoe pacnosniokeHue NpsIMBIX, IWIOCKOCTEH, MPSIMOUM M IUIOCKOCTH;

Teopema o nepeceyeHrn NpsIMOM C IWIOCKOCTBIO;

OmnpenenieHrie  NapajUleNbHBIX, MEPECEKAIOUINXCS, CKPEUIMBAIOIIMXCS MPSMBIX B

MPOCTPAHCTBE ;

[Ipm3Hak mapauIeabHOCTH NPSIMOW U INIOCKOCTY;

[Ipu3HAaK mapauieIbHOCTH TPSMOM U ITIOCKOCTH;

[Ipu3HaK mapauIeIbHOCTU IUIOCKOCTEM;

Teopemy O CyIIECTBOBAaHUM IUIOCKOCTH, NMAPAJUICIbHOM JaHHOW IUIOCKOCTH;

. CBolicTBa mapajuie/ibHbIX IUIOCKOCTEN;

10.CpoiictBa  moOpakeHuss  ¢Guryp Ha  IUIOCKOCTH, OCHOBBI  IICHTPAIBHOTO,
MAPAUIETHHOTO MPOEKTUPOBAHUS

11.Omnpenenenre NEepHCHAUKYIIPHBIX TPSIMBIX B MPOCTPAHCTBE;

12.Onpenenenue TIe PIIe HITUK YIS PHBIX npsiIMOi u IUIOCKOCTH; MPU3HAK
NEPIEHANUKYJISIPHOCTH MPSIMOM M IUIOCKOCTH; CBOMCTBA NEPHECHAMKYJLIPHBIX MPSIMOMN
U IUIOCKOCTH; OMpEJEJICHHEe NEPNEeHAUKYJsipa U HAKJIOHHOM, OCHOBAHWSI HAKJIOHHOW,
MPOEKIMHA HAKJIIOHHOM; ONPEIECIEHHE PACCTOSIHUSA OT TOYKM [0 IUIOCKOCTH; TEOPEMY
0 TpeX MEePNeHAVKYJsIpax; MPU3HAK MEPHEHAUKYISIPHOCTH IUIOCKOCTEN;

13.Ompenenenne oO0Mmero MepreHIUKY/Ipa ABYX CKPEIIMBAIOIIMXCS TMPSIMBIX; TEOpPEeMy

O PaCCTOSIHUM MEXIY CKpPEIIMBAIOUIUMHUCS TPSIMBIMU

PO PR
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BpeMsi Ha BbINIOJIHEHUE:

nojaroToBka 5 MUH.;

BbolHEHWe  vaca 40  wmuH,;

odopmieHre U crada MUH.;

BCETO yaca 45  MuH
YCTHbBIU OITPOC

IlepeyeHb BOPOCOB 1JISI yCTHOTO OMpoca nmo teme Nel2
«MHOrOrpaHHUKH M KPYIJibIe TeJaa»
1. Yro Takoe reomerpuueckoe Tes10? MHOrorpaHHUK?
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2. ®opmynbl A7 BBIYHCICHUA IUIOLIAA OCHOBaHUSI, OOKOBOI MOBEPXHOCTH, MOJHOM
MOBEPXHOCTH, TPEYTOJIbHOW, YETBIPEXYTOJIbHOM, MATUYTOJIbHOW MPU3MBI
Uro Takoe mapauienenunes? CpoiicTBa mapavienenurnena?

Cedennsi TWIOCKOCTHIO KyOa 1 mpu3Mbl. [Ipumepsr

Uto Takoe Teso BpamieHus. [Ipumepsi?

Uro Takoe LWIMHAP, 3HATH BCE AJIEMEHTHI LIUIMHIPA

UTo Takoe KOHYC, YCEUEHHbI KOHYC, 3HaTh OCHOBHBIE 3JIEMEHThl KOHyCa U
YCEYEHHOTO KOHycCa

8. Ilmomans GOKOBOM M IUIOMIA/Ib MOJHOW MOBEPXHOCTH IIUHIPA.

9. Ilnomaas 6GOKOBOM M MOJIHOM MOBEPXHOCTH KOHyCa U YCEYEHHOTO KOHyca.
10.Iap u cdepa. Mx ceuenue.

11.KacarenpHasi TWIOCKOCTH K chepe

12.Tlonsatue oO6BEMa Tema?

13.TlonATHE PABHOBEIMKHX TeI

14.0O06bEM PIBMBL.

15.006bEM mapaene numneaa?

16.O6BEM mupamunibl, 00bEM yCEUEHHOM MMpaM UIIbI

17.06BEM muHpa?

18.O6BEM KOHyCa, yceu€HHOro KoHyca?

19.006bém mapa u ero yacteit?

No oA

BpeMﬂ Ha BBINIOJIHEHHUE:

IOATOTOBKA 5 MHH.;
BhIOJTHEHWE  4yaca 40  MHH.;
odopmIiieHHE U caua MUH.;
BCETO yaca 45  wuH.
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4. KOHTPOJIbHO-0LIeHOYHbIE MATEePHAJIbI 1JI51 IPOMEKYTOYHOM aTTeCTAIMH 110
y4eOHOM TUCUMIIMHE

HepequL BOIIPOCOB, IJA MMOATOTOBKHA KIK3aMCHY I10 nsyqaeMoifl JUCIUAILJINHE .

[MpocTeiine TpuroHoMeTpudecKkue ypaBHeHMsT c0S(X)=a; tg(X)=a u ux pereHus.
[IpomsBogHast, ee ¢m3uUecKud W reoMeTpuueckuii cMmbici. Jlorapupmbl W HX CBOICTBa.
OcHoBHOE Jorapudmmdeckoe ToxkaecTBo. PopMmyna mnepexoja K HOBOMY OCHOBAHHIO
norapudma.

Tpuronomerpudeckue (QYHKIMH IBOWHOTO apryMeHTa.

CucteMbl IBYX JHMHEWHBIX YpaBHEHHH C JIBYMsI HEM3BECTHBIMU U MX PEIICHHE TO (GopMyliam
Kpamepa.

HccnenoBanne (yHKIMM Ha SKCTPEMYM C MOMOIIBIO BTOPOM MPOM3BOIHOM.

[Mpocreiiie TpuroHoMeTpHueckue ypaBHeHus Sin(X)=a u Ctg(X)=a, ux peieHue.

Jlnvna BekTopa. BeluncieHne KocuHyca yriia MeXIy BEKTOPaMHu.

Jlorapubmuueckas QyHkimsi, €€ cBONCTBA U IpaduK.

Pagmannas  mepa. TpuroHomeTpuueckue  (YHKIMM  YHCIIOBOTO  apryMeHTa.  3HAKH
TPUTOHOMETPUIECKUX (DYHKIHIA.

Kommnekcueie umcnma. AnreOpamueckas ¢opMa KOMIUIEKCHOTO 4ducya. JledcTBus Han
KOMIUIEKCHBIMH YHCIaMU

Touka neperuba. Haxoxaenue To4ku meperuoa.

Bemykiocts rpaduka ¢ynkimu. MccnenoBanve (QyHKIMHA Ha BBITYKIOCTb.
Apudmetnueckue omneparmu Han QyHKIusIMU. Kommo3umms

[loka3atenpbHass ¢opMa KOMIUIEKCHOTO uwcia. JleHcTBuS Hal KOMIUICKCHBIMU YHUCIAMH B
NoKazaTesibHO M (hopme.

Pemrenve nokazaresibHbIX ypaBHEHUNA. MeETO/bI pelieHUs

B3anmHOe pacnosniokeHre NpSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE. YPAaBHEHUS NPAMOU U
IUIOCKOCTH

®opmynsr crioxenns: cos(a £ ), sin(a + ), tg(a £ 5).

Wppaimo HaJIbHbIE  YpaBHEHUSI U WX PEILCHUE.

CaoiicTBa U rpaQuKi TPUrOHOMETPHUUCCKUX (GyHKImiA: Y=SiN(X) u y=tg(X).

Bropas mnpoumsBojHas. DusnuecKkull CMBICI BTOPOHM INPOM3BOJAHON. lIpomsBojHbIE BBICIIETO
nopsiiKa

CaoiicTBa u rpaduk QyHrmm y=c0s(X);

CoOprTusi. BeposiTHOCTS COOBITHS

[TpeoOpa3oBanrie CyMMBI TPUTOHOMETPUUECKHX (YHKIMI B TPOM3BEICHUE U TPOM3BEICHUS
B CyMMY. YHUBEpCaIbHasi TPUTOHOMETPUUECKAsl IOJICTAHOBKA.

[Ipou3BOAHBIE 3I€MEHTAPHBIX (DYHKIMIA

ITlepBooOpazHass. HeomnpeneaeHHbIM HMHTETpal M €r0 OCHOBHBIC CBOMCTBA.

CroiictBa u rpadpux ¢ysxmmu y=ctg(x).

Yucnoele nocneaoBareabHOCTH. CrocoObl 3aaHus MOCIeJ0BaTEeIbHOCTEM.

Haubonpimme u HanMeHbIIME 3HAYCHHUS (PYHKIMU HA OTPE3KE

OCHOBHBIE TIOHATUSI KOMOWHATOPUKHU (pa3MEIeHHs, MePeCTaHOBKH, COYCTaHMs)
Hecsatnunbie u HaTypaibHble Jorapudmel. Dopmyna mepexona.

WNurerpupoBanue METOAOM MOJICTAHOBKU.

PopMysbl IPUBEICHUSA

[Tpm3Haku Bo3pacTanus W yObBanws (yHKIMU. VcciemoBanwe (yHKIMH HA MOHOTOHHOCTD.
Mpuororpannuku. [Ipmma. [Tnomans 60K0BOM U MOHONW TMOBEPXHOCTU TMPU3MBI

JlelicTBUsL HaJ KOMIUICKCHBIMH YHWCJIAMH B TPUTOHOMETPUUECKOH (opMme.

25



Pemenne moxasarenbHbIX HEPABEHCTB.
Crenennast ¢yHKUMs, €€ CBOMCTBA U rpaduk.
Pemenne norapudmmdeckux HEepaBEHCTB
Oynkimpn. O67acTh OMpeNiesieHUss W MHOXKECTBO 3HAUYCHMM; Tpapuk (QYHKIMH, CIOCOOBI
3a1anus (QyHKIMH.
OkctpemyM (ynkmmu. MccnenoBanne (QYHKIMU Ha DJKCTPEMYyM C TIOMOIIBIO TIEPBOU
MPOU3BOJHOM.
JByrpanHblii yroji. YroJj Mexay IWIOCKOCTMU
HccnenoBanue ¢GyHKIMi W noctpoeHue rpaduka (yHKIMH
Pemienne HepaBEeHCTB METOJOM HHTEPBAJIOB.
[Tapaymenenunen u ero cBOMCTBa
[Tupamupa. Ceuenust mupamunbl. [momaas NOBEPXHOCTH MHPaM UIIbI
Bektoppl Ha MIOCKOCTM W B TIpocTpaHcTBE. JleHcTBUS Haj BekTopaMu. PaznoxxeHue
BEKTOPOB Ha COCTABIISIOIIHE.
[lokazarenvHast GyHKIWMS, €€ CBOMCTBA U rpaduk.
Konyc. Yceu€nnblii KoHyC.
[lepBooOpaznass. HeomnpeneneHHpI MHTETpaT M €r0 OCHOBHBIE CBOMCTBA.
IlepnieHnuKyisip M HakJIOHHasA. Teopema O TPEX NMEPHEHIMKYIIpax
[MogoOue Ten. OTHOIIEHHE IO MOBEPXHOCTH U OOBEMOB MOJOOHBIX TE.
['eomeTpuueckuii CMBICII OTNPEJEIEHHOIO HUHTETpaiIa.
[lonatne oObema reomeTpudeckoro Tena. PaBHoBemukue Tena. OObeM MNPU3MBL U
napauiesie nureaa
Pemenne norapupmudecknx ypaBHeHH. MeToabl pemieHus
O6beM mupamunibl. O0BEM YCEUEHHON TMpaMUIbl.
[MpocTeiine TpuroHoMeTpudecKkue ypaBHeHwms: Sin(X)=a u ctg(X)=a, ux peIeHws.
CuctemMbl JABYX JIMHEMHBIX YpPaBHEHMH C JABYMs MEPEMEHHbIMHU M METOJbl HMX PEIICHUSA.
Omnpenenurenn BTOporo nopsiaka. CBOWCTBA OMNpejiesuTesNe
[ap u chepa. Ux ceuenne. KacarenpHas MmiocKocTh K cdepe

CeoiicTBa  (YHKIMA:  MOHOTOHHOCTb,  YE€THOCTb,  HEUYETHOCTh,  OTPAaHUYCHHOCTb,
MEePHOIUIHOCTh
O6Bem LIMHAPA O6Bem KOHyca. O6Bem YCEYEHHOTO KOHycCa
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte
KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 .

3K3AMEHALIMOHHBINH BUIET Nel

ITo nucuuniaune: MateMaTHKA

CrnenuajJbHOCTD:

DIIpocTeiinme TPUroHOMETPUYECKUE YPABHEHUS

cOSX=a; {gXx=a u ux pelieHus.

)llapamienenunen. CBolicTBarpaHel U JUaroHajiel napauienenuneaa

3) JlaHbl KOMIUICKCHBIE Uncia Z1=2-1; Z,=-1+3l.

Haitnute ux cymmMmy, pa3HOCTb, MPOU3BEACHUE U YACTHOE

4)Onpenenute OOKOBYIO IOBEPXHOCTh IPABUIIBHOM 4-X yroJbHOUM MUPaMUbL, €CIIU €€
BBICOTa paBHa 4cM, a artopema 8 cM.

[IpenoaBarens: [Ipencenarens
MAKJIOBOM KOMHCCHH
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte
KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 .

3K3AMEHAIIMOHHBINA BUIET Ne2

IHo mucuumiune: MatemMaTuka

CnenuajabHOCTh:

1)JIorapudmsel 1 ux cBoricTBa. OCHOBHOE JOoTapupMUIecKoe ToKaecTBo. Popmyna
nepexo/ia K HOBOMY OCHOBAHUIO JIorapudma.

2)[Ipusma. Bunsl npusm

3) Pemmre ypaBHeHHE: vx —3 =x — 9

4)O0BEM yCceu€HHOTO KOHYyCca paBeH 52 cM3, TIIOIaap OJJHOTO OCHOBaHMS B 9 pa3 OoJibiie

IUIOMIAAH IPYTOTO. Y CEUEHHBIM KOHYC IOCTPOEH J10 MOoJHOTO. HaliTh 006EM MoJTHOTO
KOHYCA.

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Ne3

ITo nucuunianne: MateMaTHKa
CnenuajJbHOCTD:

1)CucTembl 2-X TMHEHHBIX YPaBHEHUH ¢ ABYMs iepeMeHHbIMU. C11ocoObl pelieHus
Merosiom ["aycca, Kpamepa

2) OCHOBHBIE TOHATHUS U AKCHOMBI CTEPEOMETPHUU. B3aMHOE pacnoioKeHNe NpsIMbIX B
IIPOCTPAHCTBE.

3)Pemmte ypaBHeHuUs: SIN2XCOSX—C0S2XSINX=0.
4)Tansl BexTopa: a(1;-2;3) u 5(0;1;2) Haiigure: 1);a +$5 2)&5 :

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:

HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUIET Ne4

o aucummiaune: MaTteMaTKa

CnenmajbHOCTD:

DIIpocrTeiiie TpUroHOMETPUYECKUE ypaBHEHUs SINX=a 1 CtgX=a, U UX peIICHHUS.
2)JlnmHa BekTopa. BeruucieHnue COS yriia MeXy BEKTOPaMHU.

3)HaiiTu npoMexyTKd MOHOTOHHOCTH (pyHKIMH: Y=X3-6X?+16.

4)B 4-X yroJibHOM MapajuiesienuIie/Ie, CTOPOHbI OCHOBAHUS paBHBI 7 M U 24 M, a BBICOTA
napawenenunena 8§ am. OnpeaenuTs II0MAAb JUaroHAIbHOTO CEUCHHS.

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

SK3AMEHAIIMOHHBINA BUJIET Ne5

IHo mucuumiune: MatemMaTuka

CnenmajbHOCTD:

1)JIorapudmuyeckas pyHkius, €€ CBONUCTBA U IPaPUKH.

2)[lonsitre 06bEMa Tena. OOBEM NPU3MBI.

1

g2 _ log 864

4) Beicota koHyca 15 1M, a 006EM paBer 320m 1m3. OnipenennuTs MOJHY TOBEPXHOCTh

. 1
3) Haiinure 3HaueHue BbIpaKeHUs 23+20+(E )+

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte
KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 .

3K3AMEHAIIMOHHBINA BUJIET Ne6

o aucummiaune: MaTteMaTKa

CneunuajbHOCTh:

1)KommiekcHble yncina. Anredpanueckas popma KOMIUIEKCHOTO yrcia. JlelcTBus Hajy
KOMILJIEKCHBIMU YHCJIaMU B alnredpandeckoit popme.

2)Iap u cdepa. B3aumHoe pacmosiokeHue iI0CKOCTH U 1apa.

3)ILromane 3-x rpaHeit MpsMOYToJbLHOTO apaienenumneaa 2m2, 3m2, 6m2, Haligure ero
00BEM.

3 _ k2
4) Pemmre KOMOMHATOPHOE ypPaBHEHUE Cx =2 Cx

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte
KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 .

3K3AMEHAIIMOHHBINA BUJIET Ne7

ITo nucuunianne: MateMaTHKa
CnenuajJbHOCTD:

1)BeinyknocTs rpaduka pynkiuu. Mcciaenoanve GyHKIMIA Ha BBITYKJIOCTh. To4ka
nepern6a. Haxoxnenue Touku neperuda

2) Iupamuna. E€ 06bEM 1 nosiHast TOBEPXHOCTD

3) Pemmte nmorapudpmMudeckre HepaBEHCTBA

a) logs(12-2x-x2)>2 6) log, (4x+6) <log, 2X

5 5

4)HaiinuTe MpoM3BOIHEIE CIETYIOUHX QYHKIHIL: a)y = (x—10)° 6)Y = V2X+1 o)y —3sin?x

IIpenonaBarens: [Ipencenarens
MUKJIOBON KOMHCCHH
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

SK3AMEHAIIMOHHBINA BUJIET Ne$

Ilo aucuunianHe: MatemaTuka

CrnenmajbHOCTD:

I)IlokazatenbHas opMa KOMIICKCHOTO Yncia. JIeMCTBUS Hall KOMITJICKCHBIMH YHCJIAMH
B TIOKa3aTeNbLHOU hopMe.

2)KoopinHaThl BEKTOpa Ha IJIOCKOCTH U B IPOCTpaHCTBE. JlelcTBUS Haj BEKTOpaMu
3aJIaHHBIMU CBOMMHM KOOPIMHATaMH.

3)Pemmre ypaBHeHHE: COS3X-COSX=0.
4) Konipel otpeska JiauMHou 125¢M oTcTosT OT TiockocTH, Ha 100cm u S6¢cm. Haittu nimny
€ro MpPOEKIHH.

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Ne9

o aucummiaune: MaTteMaTKa

CnenmajbHOCTD:

1)B3auMHO€ pacmosioKeHHe MPSIMBIX U INIOCKOCTEHN B MPOCTPAHCTBE. Y PaBHEHUSI IPSIMOM
Y TJIOCKOCTH

2) Papuannas mepa. Tpuronomerpudeckue GyHKINU YUCIOBOTO apryMeHTa. 3HAKU
TPUTOHOMETPUIECKUX (DYHKITHIA.

3)Haiimute Touky neperunda kpuBoit: y=x*-10x3+36x2-100.

4) B npssMoM mapauiesienureie CTOPOHbI OCHOBaHHUS 6 M 1 4 M 00pa3ytoT yro 30°,
00okxoBOE peOpo paBHO 7 M. Haiiinre nojaHyo NOBEPXHOCTH 3TOT0 NapaIeNeHIEa.

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Nel0

o aucummiaune: MaTteMaTKa

CnenmajbHOCTD:

1)CBoiicTBa u rpaviKu TPUTOHOMETPHYESCKUX QYHKIHIA: Y=SINX 1 y=tgX
2)B3anMHO€ pacrojioKeHUE MI0CKOCTEN.

3)MccnenoBark Ha 9KCTPEMYMBI ¢ TOMOIIBIO BTOPOU MPOU3BOIHOM (DYHKIIHIO:

1 3 2
f(x)=§x —2x*+3x+4

. _ 2
4)CocTaBbTe ypaBHEHHE KacaTelbHOM K mapabose,y = X° — 2x + 5 B Touke Xo=2

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte
KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 .

3K3AMEHAIIMOHHBINA BUJIET Nell

o aucummiaune: MaTteMaTKa
CnenmajbHOCTD:
1) Pemenne nokazaTenbHbIX YpaBHEHUM U HEPABEHCTB. METO b1 PEIICHUSI.

2) IlepnieHAUKYIAPHOCTD NPAMOM U TUIOCKOCTH. [[pru3HaK nepneHIUKYISIPHOCTH PSIMOH U
IIJIOCKOCTH.

x+2)(x—1)(x—2

: (x)—(S}[x)—Edl-} : =0

4) HaiiguTe muIoiaab OCHOBAHUS MPaBUIbHOM YETHIPEXYTOJIbHOM MPU3MBL, €CJIH €€
BBICOTA PABHA /2 CM, a IIOMAb AUArOHATLHOTO CedeHHUs 4 cM?

3)Pemmre HEpaBEHCTBO:

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte
KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 .

3K3AMEHAIIMOHHBINA BUJIET Nel2

o aucummiaune: MaTteMaTKa
CnenmajbHOCTD:
1) ®opmyssl mpuBeaeHus. [IpeodpazoBanne CyMMbl TPUTOHOMETPUYECKHUX (QYHKIIMA B

IIPOU3BEEHUE U POU3BEACHUS B CYMMY. Y HUBEPCAIIbHASI TPUTOHOMETPHUYECKAS
[I0ICTAaHOBKA

2)Tena Bpamenus. Humuuap. Konyc. Yceu€HHbIN KOHYC.
2x —y =21
—3x + 2y = —32
4)Bce pebpa 3-x yrojgpHOM mpsmMoil mpu3Mbl paBHBI. HailiguTe miomaab OCHOBaHUSA
TIPU3MBI, €CJIH IUIONIA/b €& TTOJTHON IIOBEPXHOCTH paBHa 8+16+/3

3)Pemmre cuctemy JIMHEHHBIX ypaBHEeHHU MeTo10M Kpamepa: {

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Nel3

o aucummiaune: MaTteMaTKa

CneunuajbHOCTh:

DIlepBooOpa3znas. HeonpeneneHHbIit MHTErpail M €r0 OCHOBHBIE CBOWCTRA.
2)Yceuénnas nupamuaa. O6bEM yceu€HHOM TUpaMUIbI.

3)Haiinure mionaas KpUBOJIMHEHHOM Tpaneluu, OrpaHuYeHHO N rpaduKoM PyHKITUH
y=-(x+3)2+4 u npsmbimu Y=0, X=2 u X=5.

MHlloctpoiite k rpadpuky ¢yHknuun Y = VX + 1 o0partHyro (QyHKIUIO U 3amuiimTe e
AHAJIMTUYECKUM BUJIL.

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Nel4

IHo mucuumiune: MatemMaTuka
CnenuajabHOCTh:
1)YucnoBsie mocaenoBaTebHOCTH. CIOCOOBI 33/1aHNS ITOCIE0BATEIHLHOCTEH.
2) Humuaap. [nomaas moBepXHOCTH IWJIUHAPA.
1-cos2a +sin 2a _
=tga

3)JlokaxxuTe TOXKIECTBO: -
) 1+cos2a +sin 2a

4)Bprunciivte HeonpeaeIEHHbIN UHTErPal: I (3x —4x" +5e")dx

IIpenonaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte
KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 .

3K3AMEHAIIMOHHBINA BUJIET Nel5

o aucummiaune: MaTteMaTKa
CnenmajbHOCTD:
1)OcHoBHBIE TOHATUSI KOMOMHATOPUKY (pa3MeEILEeHHs, IEPECTAHOBKU, COYETAHUS )

2) JIByrpanHblii yroJi. JIuHeiHbI yroy AByrpaHHoro yria. [lepneHukynspHOCTb
IUIOCKOCTEM.

. . X—3Vx+x3
3)BBIUuCIUTE HEOTIP eASIEHHBIN HHTETPAT Ide
X

4)BbicoTa yceu€HHOTO KOHYca 4M, paauyChl €r0 OCHOBAHUS 2]IM U S/IM.
Haiit 60K0BYI0 HOBEPXHOCTb.

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Nel6

Ilo aucuunianHe: MatemaTuka
CrnenmajbHOCTD:

1) UpparmoHaibHbI€ YPaBHEHUSI U UX PEIICHHUE.
2) Konyc. O6béM KoHycCa.

3)HccrenoBarh Ha SKCTPEMyMbI QYHKIHIO: fx = x° — 9%y 6x —2

4) O6BEéM KyOa paBeH 8M2 . HaliguTe momanb ero MoBEPXHOCTH.

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:

HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

SK3AMEHAIIMOHHBINA BUJIET Nel7

ITo nucuunianne: MateMaTHKa
CnenuajJbHOCTD:

1)IIpu3naku Bo3pacTaHus 1 yobiBanus pyHkiuu. MccnenoBanue pyHKIMM Ha
MOHOTOHHOCTb.

2) Muororpannuky. [Ipuszma. [Tnommanas O0KOBO# U MOJTHON TOBEPXHOCTH PHU3MBI.
2) Otpe3ok ammHo# 10cM mepecekaeT MI0CKOCTh, KOHIIBI €r0 HaXOAsTCSl Ha pacCTOSTHUM
3cM H 2CM OT IJIOCKOCTHU. HaliTh yroJi MeX1y JaHHBIM OTPE3KOM U TIIOCKOCTBIO.

. . 1 5
3)Haitqure: [ (3sinx — 5cosx + - +Ddx

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Nel$

ITo nucuunianne: MateMaTHKa
CnenuajJbHOCTD:

1)leticTBUs HaJl KOMILJIEKCHBIMU YMCJIaMU B TPUTOHOMETPUYECKOH Popme.
2)O061BEm mapa.

3)Onpenenute MOJIHYIO MOBEPXHOCTh NPSIMOM TPEYTOJIbHOM MPU3MBI, €ciiu €€ BbicoTa 50, a
cTopoHbl ocHOBaHus 13; 37 u 40.

4)Penmite ypaBuenue: log, (4 — x) + log, (1 — 2x) = 2log,3.

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Nel9

o aucummiaune: MaTteMaTKa

CnenmajbHOCTD:

1)Crenennas ¢dyHKIMS, €€ CBOMCTBA U IpadUKH.

2) Humuuap, KoHyc, yceu€HHbIN KoHyc. CeueHus HIUINHIpa U KOHYycCa.
3)Haiizure Touky neperntda kpupoit: f(x) = x* —6x3+ 12x%2 — 10,

4)HaiimuTe pOU3BOIHBIE CACAYIOMNX (PYHKINMI a) y = X ° +10X~° + % X2 -100

_ COSX
b)y:(6x—4)*\/; C) XZ
IIpenonaBarens: IIpencenarens

].[PIKJIOBOfI KOMUCCHHU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Ne20

o aucummiaune: MaTteMaTKa

CnenmajbHOCTD:

1)Bropas npowusBonnHas. dusznueckuil cMmbIic BTOpOW mpousBoaHOM. IlpousBoanbie
BBICILIEr0 MOPSJAKA

2)CsoiicTBau rpaduk GyHKIHH Y=COSX; 1 y=SinX

3)BbIcoTa MPaBUIbHON 4-X yrobHOU IpU3MbI paBHa 4, a AuaroHadb /34 . Uemy pasHa
IJI0Mmaas OOKOBOM TOBEPXHOCTH ATOU MMPHU3MBI?

4)Haiure: J. X3 (4 — x")dx

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Ne21

o aucummiaune: MaTteMaTKa

CnenmajbHOCTD:

1)Oxctpemym pynkimu. UccnenoBanue PyHKIMU Ha SKCTPEMYM C TOMOIIBIO IEPBOH
MIPOU3BOJHOM.

2) IlpaBuiibHBIE MHOTOTPaHHUKH.

3) Pemmre nokasatenbHbIe HepaBeHcTBa: a) (0,25)%* > (%)5 0) 4-6-2+8>0

4)Haiigute cleayronme UHTErpaibl: a) f %; 0) f x \xdx.

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMUCCHUH
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Ne22

IHo mucuumiune: MatemMaTuka

CnenuajabHOCTh:

1)ccnenoBanue QpyHKIMH U TOCTpOoeHUE Tpaduka GyHKIIUH

) TapamienbHOCTh NPsIMOM U TIOCKOCTH. [lapaiienbHOCTh IOCKOCTEN

3)Pemmte ypaBHeHue: 4cos’ x +sin x-1=0.

4) Beruyuc/IuTh TU101aA1 00KOBOM 1 MOJIHOM MMOBEPXHOCTHU MPABUWIILHOM 4-X YTOJLHOU

IIPU3MBI UMEIOILEN BBICOTY, PaBHYIO 25 CM, paJIlyC OIIMCAaHHOW OKOJIO OCHOBAaHUS
OKPY>KHOCTH 8 CM.

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte
KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 .

3K3AMEHAIIMOHHBINA BUJIET Ne23

IHo mucuumiune: MatemMaTuka

CnenuajabHOCTh:

1) ®ynkmu. O6acTh ONpeeseHUs] 1 MHOYKECTBO 3HaYCHUM; TpapuK GyHKITUH, CTIOCO O bl
3a1aHus (PYHKITUH.

2) Iapannenenunen u ero cBoricta. CedeHus napajvieenureaa.

3 4 2
. o r3X" +5x° -6
3)BLIqHCJmTe ONpPEAEIECHHBIN HHTErPaI. j—zdx
X
2

4) Pagnycsl OCHOBaHMI yCEUEHHOrO KOHyca 3aM u 7 am, oOpazyromias Sam. Haiitu
IUTIOIIAlb OCEBOTO CEUEHHUS.

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

3K3AMEHAIIMOHHBINA BUJIET Ne24

o aucummiaune: MaTteMaTKa

CnenmajbHOCTD:

1) JlIorapudm. JlecsiTuunbie U HaTypaibHble Jorapudmel. Dopmysa nepexoaa K HOBOMY
OCHOBaHHUIO Jorapudma.

2)BekTopsl Ha IIIOCKOCTH U B IPOCTpaHCTBE. JlelicTBUs HaJ BekTopamHu. Pa3noxenue

BCKTOPOB Ha COCTABJIAIOIIHUC.

- - *+1
3)Haiinute mpou3BoAHBIC PYHKUIMN: a) Y = °

; 0) y=sin xlog, x

ex
4)Bprunciure a) cos(arccos (— %) + arccos (1';—2)}; o)ty (arcsin(";—a}},

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCHUU
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OTI'AIIOY «beJaropoackuii YTBEPX/IAIO:
HHAYCTPHAJbHBIN 3aM. TupeKTopano yueOHou padoTte

KOJLIIEIHK» /BeipyuaeBa H.B./
«_» 201 r.

9K3AMEHAIIMOHHBINH BUJIET Ne25

Ilo nucuuniauue: MaTteMmaTuka
CrnenuajJbHOCTD:
1)IMokazarensHast PyHKIIMS, €€ CBOMCTBA U IpaduK.

2)CkansipHoe npou3BeieHUE BEKTOPOB. CBOMCTBA CKAIPHOTO MPOU3BEAEHUS BEKTOPOB..
3)Haiinute HanboJIbIlIee U HAUMEHbIIIEe 3HAYCHUS (DYHKITUH:

1 1 1
y = Exa + Exz — 2x — 7 na otpeske [-2;2].

4)Pannycsl OCHOBaHUN yce4y€HHOTO KoHyca 3 aM u 2aM. OOpasyromias HakJIOHEHA K
OCHOBaHMUIO 1o yriiom 45°. Haiitn 00bEM yceu€HHOT0 KOHYCa.

IIpenonasarens: [Ipencenarens
[IUKJIOBOM KOMUCCHUH
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