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— paboueit mporpamMms! yueGHOrO npexmera Mamemamura, yTBEPKICHHOM « ] § » O 2025

Paspaborunxk: npenonasarerns B.P, 3aiinukosa

DOHJI OLCHOYHEIX CPEICTB PACCMOTPEH H 0700peH HA 3aceTami npeaMeTHoll (uukioroil) KoMuccHu

Ecmecmeennonayunsix oucyunaun (LK EHJT) « U1 » Ok 2025 ., mporokon Ne _& '

Ilpeacenarens [ILIK EHJT éﬂ/ M.H. Anranaes



ITACITIOPT ®OHJA OHEHOYHbLIX CPEACTB

B pesynbrate ocBoeHus ydeOHoro npeamera MatemMaTuka oOydaromuiicss TOJKEH 00siaaarth cle-

AYHOIIHUMU pE3yJIbTaTaMU 06yquH;1: JIMIHOCTHBIMHU, METANIPEAMETHBIMHA U IIPEAMECTHLIMU.

Konx n naumenoBaunue

[Tnanupyemble pe3ynbTaThl OCBOEHMS y4eOHOr0 IpeaMeTa

hopMHpyEMBIX KOMIIE- O6ume JucuumumHapHble (IPeAMETHBIE)
TEHIUH

OK 01 Beibupats cno- | B 4acTu TPYAOBOIO | - BJIAJETh METOJAMHU J0KAa3aTeIbCTB, all-

cOOBl pemlIeHusi 3a7ay | BOCHHTAHUS: FOPUTMAMM DPELIEHUS 3aJay; YMEHUE

npogeccuOHaIbHON - OTOBHOCTb K TpyJy, Oco3Hanue | POPMYIHPOBATE ONPEIEICHUS, aKCHOMBI

ACATCIIbHOCTU  IIPHUMC-
HUTCJIBHO K pa3/IM4YHbIM

KOHTCKCTaM

IEHHOCTH MacTepCTBa,
Tpyaoiooue;
- TOTOBHOCTD K aKTUBHOU

JeATEILHOCTH TEXHOJIOTHYECKON 1
COIMAJIbHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTh MHULMUPOBATh,
IUTAHUPOBATh M CaMOCTOSTENBHO

BBITIOJIHATD TaKYI0 JCATCIBHOCTD,

- MHTEpPEC K pa3jIuyYHbIM cdepam
npodeccuoHaNbHOM

ACATCIIBHOCTH,

OBiajgenne  yHHMBepCAJbHBIMHU

y‘l@ﬁHbIMI/I MMO3HABATECJIbHBIMHA

JAeHCTBUSAIMU:

a) 0a30BbIC JIOTHYECKUE JACHCTBUS:

- CaMOCTOSITEIIBHO
dbopmynupoBaTh "
aKTyaJIu3UpOBaTh npo0iemy,

paccMarpuBaTh €€ BCECTOPOHHE,

- yCTaHaBJIMBATh CYIIECCTBEHHBIH
NpU3HAK WU OCHOBAaHUSA  JUISA
CpaBHEHHMsI, KIacCUPUKALUU U

00001IeHHS;

- OIIPCACIIATh LCIU ACATCIBLHOCTH,

3a/1aBaTh IIApaMeTpbl U KPUTEPUU

U TCOPCMbI, INPUMCHATL HUX, IIPOBOIAUTH
JOKa3aTCIbHBIC PpPacCy’KACHUA B XOOC

pelieHus 3a1ay;

- YMEThb OILIEpUPOBATH IOHATHUAMHU: CTe-
MeHb YKCIIa, JIOTApu(pM 4YHCIIa; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYCHUH W
npeoOpa3oBaHusl BBIPAXKEHUI CO cTere-
HAMU U Jorapupmamu, npeoOpa3zoBaHUs

JIpOOHO-PAIIMOHATIBHBIX BRIPAKECHH,

- YMEThb OIIEpUpPOBATh IOHATUAMM: pa-
LIHOHAJIbHBIE, UPPALIMOHAIIBHBIE, TTOKa3a-
TeJIbHbIE, CTETIEHHbIE, JIorapu(MUIECKue,
TPUTOHOMETPUYECKUE YPaBHEHHsS U He-

PaBEHCTBA, UX CUCTEMBI;

- YMETh OMEpPUPOBATH MOHATUAMU: (YHK-
U, HeTpepbIiBHAS (QYHKIUS, TPOU3BOJI-
Hasi, IepBOOOpa3Hasi, ONpeeICHHbIA HH-
Terpaia; yMeTh HaXOAWUTh MPOU3BOJTHBIC
AIIEMEHTApHBIX  (YHKIIHH,

CIIPpaBOYHBIC MAaTCpHAJIbl; UCCIICA0BATHL B

HCIIOJIb3YA

NpOCTEHIINX ciaydasx (PyHKUMH HA MO-
HOTOHHOCTb, HAXOJWUTh HAWUOONbBIINE U
HalMEHBIINE 3HAa4eHUs (QYHKUMH; CTpO-
UTh TpapUKd MHOTOUWIEHOB C HCIOJB30-

BAaHUCM aIlrapara MaTeMaTHu4€CKOro aHa-




HUX JOCTHUXKCHUA,

- BBUBIAATH 3aKOHOMEPHOCTH H
IIPOTUBOPEYUS B

paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCHUTb  KOpPPEKTHUBBI B

ACATCIIBHOCTD, OLCHUBATh
COOTBETCTBUEC PE3YIIBTATOB LECJIAM,

OLICHUBAaTh PUCKHU HOCJ'ICI[CTBI/II‘/'I

JIeSITCIIbHOCTH;
- pa3BUBaTh KpeaTUBHOE
MBIIIJICHUE npu pereHuu

JKU3HEHHBIX TTPOOIIEM
0) 0a30BBIC UCCIICIOBATEIIHCKHUE
JICUCTBUS:

- BJIAaJCTh HaBBIKaMH yqe6Ho-

HCCIIEIOBATEIIbCKOW W MPOEKTHOMN

JeSITEJIbHOCTH, HaBbIKaMU
pasperieHus npooiem;

- BBISIBJISITD PUYUHHO-
CJIEICTBEHHbBIE CBSI3U U
aKTyaJIM3UpOBaTh 3azaqy,

BbIZIBUT'aTh TUIIOTC3Y €€ PCHICHUA,

HaXOJIUTh aApPTyMEHTHI TUTSt
JI0OKa3aTelIbCTBa CBOUX
YTBEPKJICHUH, 3a/1aBaTh

IapamMeTpbl U KpUTEPUU PEILICHNS;

- AHAJIM3UPOBATH IIOJYUCHHBLIC B

Xo4ae pemiCHuA 3aJa4du
PE3YyIbTaThI, KPUTHYCCKU
OLICHUBATL KX  HOCTOBCPHOCTD,
MMPOrHO3UPOBATH HU3MCHCHHUC B

HOBBIX YCJIOBUSIX;

- YMCTh TICPCHOCUTL 3HAHHUA B

JIM3a; IPUMEHATH MPOU3BOAHYIO IIPU pe-
WIEHUM 3a/a4 Ha JIBU)KEHUE; pelaTh
[IPAKTUKO-OPUEHTUPOBAHHBIE 3a7a4yd Ha
HauOOJbIINEe W HAaUMEHbBIINE 3HAYCHUS,
Ha HAXOXKJICHUE ITyTH, CKOPOCTH U YCKO-

peHus;

- YMeTh OINEpPHpPOBATh HOHATHUSAMH: pa-
GbyHKIMsA, TOKa3aTeIbHas

byHKIMA, cTeneHHas (yHKUuUsA, Jora-

OUOHAJIbHas1

pupmuueckass GyHKLUUSA, TPUTOHOMETPHU-
yeckue (QyHKIUH, OOpaTHbIe (YHKIHH;
YMEHUE CTPOWUTh TpadUKd H3YYECHHBIX
(GyHKIWH, WCIONB30BaTh TpapuKu MpU
U3Yy4EHHH IPOLECCOB U 3aBUCUMOCTEH,
IIPU PELICHUH 3a/1a4 U3 JIPYIUX Y4eOHbIX
IIPEIMETOB U 3a/lay U3 pealbHON KU3HU;
3aBHUCHUMOCTHU

BbIpaxaTb  (opmynamu

MEXy BEINYNHAMUY,;
- YMETb pelIiaTh TEKCTOBBIC 3aJaud pas-
HBIX TUIIOB (B TOM YHCJI€ Ha MPOLEHTHI,
IO W YacTH, Ha JBWXKEHHE, PaloTy,
CTOMMOCTH TOBApOB M YCIIYT, HAJIOTH, 3a-
Jauu 13 00JIaCTH YIPaBICHUS JTUIYHBIMHU
U ceMeHHBIMU (PUHAHCAMH); COCTABIISITH
BBIPOKEHMS], YPABHEHUSI, HEPABEHCTBA U
WX CUCTEMBI 110 YCJIOBHUIO 3a/1a4H, UCCIIe-
JIOBaTh TIOJYYEHHOE pEIIeHUE U OICHU-

BaTb HpaBJIOHOI[O6HOCTL PE3YIbTATOB,

- YMETh ONEPUPOBATH MOHATUSAMHU: CPEA-
Hee apudMeThyeckoe, MeJIuaHa, Hau-
Oosibliiee ¥ HAaUMEHbLIEe 3HAUYEHUS, pa3-
Max, IUCHEPCHs, CTaHAAPTHOE OTKJIOHE-
HUE YHUCIOBOrO HAOOpa; yMeTb H3BIIE-

KaTh, MHTEPIPETHPOBATH HH(OPMAIIHIO,




MMO3HABATCJIIbHYIO U ITPAKTUYCCKYIO

001aCTH KU3HEICATCIBHOCTH,

- YMETb MHTEIPUPOBATh 3HAHUS U3

pa3HBIX MIPEIMETHBIX 00JIACTEH;

- BBIABUT'AaTh HOBBIC niacu,
npeajaraTtb OpUTrMHaJIbHLIC
IoAXO0bI nu pPEIICHUSA; n

CIIOCOOHOCTH UX HCHOJIB30BAHUS B
HO3HABATEJIbLHOU M COLIMAJILHOMI

IIPaKTHUKE

MNpEaACTaBJICHHYIO B Ta6111/1uax, Ha Jua-

rpamMmax, Tpaukax,  OTPaKAIOUIYIO
CBOHCTBA pEalbHBIX IPOIECCOB M SBIIE-
HUI; MpeACTaBiIATh MHOOPMALUIO C TI0-
MOIIBIO TAOJIUI] U JAUArpaMM; HCCIEN0-
BaTb CTATHUCTUYCCKUEC HOaHHBIC, B TOM
YHCIIe ¢ TPUMEHEHHUEM IpapUyecKux Me-

TOOOB U 3JICKTPOHHBIX CPEACTB,

- YMETb ONEpUPOBATH MOHATUSMHU: CIIy-
YaifHBI ONBIT M Ciyd4ailHoe coObITHE,
BEPOATHOCTb CIy4ailHOro COOBITHS; yMe-
HUE€ BBIYUCIATH BEPOATHOCTH C HCIOJNb-
30BaHHEM TpaUIEeCKUX METOIOB; IpH-
MEHATh (OPMYIIbI CIOXKEHUS U YMHOXe-
HUS  BEPOSTHOCTEH, KOMOMHATOpHBIE
(baxTel U GOPMYIIBI IIPH PEIICHUH 33]aY;
OLICHUBATHh BEPOATHOCTU PEAIBHBIX CO-
OBbITHIA; 3HAKOMCTBO CO CIy4alHbIMU Be-
JUYUHAMU; YMEHHUE IIPUBOAUTH IIPUMEPHI

MMPOSABJICHUA 3aKOHaA OOIBIINX YHCET B

MMPUPOAHBIX U O6HICCTB€HHBIX SIBJICHUAX

- YMETh ONEPUPOBATH MOHATUAMU: TOUKA,
psiMasi, TUIOCKOCTb, IPOCTPAHCTBO, ABY-
TPaHHBIA YIoOJI, CKPEIIMBAIOLIUECT IIps-
MBI, MAapaJUICIbHOCTh U IEPICHAUKY-
JSIPHOCTh NPSIMBIX W IUIOCKOCTEH, YOI
MEXIYy NPSIMBIMH, YTOJI MEXY IPAMOH U
IIJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSAMHU,
paccTostHue OT TOYKM [0 INIOCKOCTH,
PAcCTOSIHUE MEXIY NPSIMBIMH, PacCTOs-
HHAE MEXAY IUIOCKOCTSIMH; yYMEHHE HC-
IIOJIB30BATh IIPU PEIICHUM 3a1a4 U3Y4CH-
Hble (AKTBl U TEOPEMBI IUIAHUMETPHU;

YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB




OKpYXXaIoIIero MHpa;

- YMEThb ONEpPHPOBATh MOHATUSMH: MHO-
rorpaHHuUK, CCUCHUC MHOI'OIrpaHHHKA,
Ky0, mapajuienenuries;, npuMa, miupaMu-
na, ¢urypa u IMOBEPXHOCTh BpAIICHUS,
WIMHAP, KOHYC, Imap, cdepa, CeUeHHs
¢Gurypel BpalieHus, IIOCKOCTb, Kacaro-
masicst cepbl, HWIMHAPA, KOHYCa, IUIO-
I1a]{b TIOBEPXHOCTU MHPAMHIBI, TTPU3MBI,
KOHyCa, IWIMHApA, IUIOMAAb CQephl,
0o0BbeM Ky0Oa, MpsIMOYTOJILHOTO Mapauie-
Jenunena, nupaMuabl, IMpu3Mbl, HUIAHI-
pa, KOHyca, mapa; yMeHHe H300pakaTh
MHOTOTPaHHHKH M MOBEPXHOCTH Bpalle-
HUS, UX CEUYCHUS OT PYKH, C MOMOIIBIO
YCPTCIKHBIX MHCTPYMCHTOB M 3JICKTPOH-
HBIX CpEICTB, YMCHHE pAaclo3HaBaTh
CHMMETPHIO B TPOCTPAHCTBE; yMCHHE
pacno3HaBaTh IPAaBUIBHBIE MHOTOTPaH-

HUKU,

- YMETb OIEpPUPOBATh MOHATUSAMU: ABH-
KEHUE B TPOCTPAHCTBE, MOA00HBIE (Pu-
T'YpbI B IPOCTPAHCTBE; UCIIOIH30BAThH OT-
HOIIICHWE IUIOINAAeH MOBEPXHOCTEH W
00BeMOB MOJJOOHBIX (PUTYD MTPH peIIeHUH
3ajay;

- YMETb BBIYMCIATH T€OMETPUYECKHE Be-
JUYUHBI (JTMHA, YroJl, IJIOMa/lb, 00bEM,
TUTOIIAb TOBEPXHOCTH), UCTIONB3YS U3Y-

YeHHBIEe (POPMYIIBI U METO/IBI;

- YMCETH OIICPHUPOBATH IMNMOHATHAMU: IIPs-
MOYTOJIbHAasA CHUCTEMa KOOpAMWHAT, KOOP-
JAUHATBl TOYKH, BCKTOP, KOOPAWHATHI

BEKTOpa, CKAISIPHOE MPOU3BENICHHE, YOI




MEXIYy BEKTOpaMH, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa HAa YMCIIO; HaxXo-
JUTh C TOMOUIbIO H3YyYEHHBIX (OpMYI
KOOPIUHATHI

cepequHbl OTpe3Ka, pac-

CTOAHHUC MCIKY ABYMS TOUKAMU,

- yMeTbh BbIOMpATh MOAXOIAIINN U3yUYEH-
HBI METOJ JUIS pelleHus 3aJa4yu, pacio-
3HaBaTh MareMaTruyeckue (pakTbl U Ma-
TEMaTU4YECKHE MOJEIN B IPHUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE;
yMEHHUE MPUBOIAUTH IIPUMEPBI MATEMATH-
YECKUX OTKPBITUM POCCHMCKOM U MHpPO-

BOM MaT€MaTU4YECKON HayKU

OK 02 Hcnonws3oBaTh
COBpPEMEHHBIE Cpe/ICTBa
[IOUCKA, aHalIM3a U HMH-
Tepnperauu  UHQOp-
Manuu U uHpopmanu-

OHHBIC TCXHOJIOTHH IJIA

BBITIOJTHEHU S 3a1a4y
npo¢ecCuOHAIBHON
JeSATEIIEHOCTH

B o0sacTH HEHHOCTH HAY4YHOIO

IMO3HAHUA:

- c(hopMUPOBAaHHOCTH MHPOBO3-
3peHus, COOTBETCTBYIOILEIO CO-
BPEMEHHOMY YpPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOMN NPAKTHUKH,
OCHOBaHHOTO Ha JHajiore KyjibTyp,
CHOCOOCTBYIOIIETO OCO3HAaHUIO
CBOEr0 MECTa B MOJIMKYJIBTYPHOM
MUpE;

- COBEPILIEHCTBOBaHUE A3bIKOBOM U
YUTATEIIbCKOM  KYJNbTYpPhl — Kak
CpEICTBA B3aUMOJICUCTBUS MEXKIY

JIIOABMH U ITIO3HAHUA MHpPa,

- OCO3HaHWE€ IIEHHOCTH Hay4YHOU
JIEATEIHOCTH, TOTOBHOCTH OCY-
LIECTBJIATh IMPOCKTHYIO U HCCIIe-
JIOBATENNbCKYIO JEATEIbHOCTh HH-

JTUBUYalTbHO U B TPYIIIIE.

OBiajeHne  yHHMBepCAJbHBIMHU

y‘leﬁHbIMl/I MMOo3HABATECJIbHBIMU

- YMETh OIEpPHPOBATh MOHATUSMH: pa-
LUOHaNbHAasl (YHKIMSA, [OKa3aTeabHas
byHKIMsA, cTeneHHas (yHKUuUsA, Jora-
pudmuyeckass QyHKIUS, TPUTOHOMETPHU-
yeckue (QyHKIMH, oOpaTHble (YHKIUU;
YMEHUE CTPOUTh TIpadUKU H3YUYEHHBIX
GyHKLIMH, UCMONB30BaTh TpapuKu HpU
M3YyYEHHH TPOIIECCOB M 3aBUCHUMOCTEH,
IIPU PEIICHUH 3a/1a4 U3 IPYTHX YIeOHBIX
NPEIMETOB U 3ajlay U3 pealbHOU JKU3HU;
BBIpa)XaTh

dbopMylnaMu  3aBUCUMOCTH

MCKAY BCIMYNHAMU




AeCTBUAMMU:
B) paboTta ¢ nuHpopMaIHuei:

- BIIQJIEThb HAaBBIKAMU IMOJIyYEHUs
uH(pOpMallid U3 MUCTOYHUKOB pas-
HBIX THUIIOB, CAMOCTOSITEIILHO OCY-
HIECTBJIATh MOUCK, aHAIU3, CUCTe-
MaTH3alMI0 W UHTEPIPETALHUIO
uH(pOpMaLIUK PA3TUYHBIX BUIOB U

(dbop™m mpeacTaBIeHUs;

- CO03/1aBaTh TEKCTbl B Pa3jIMYHbIX
dbopmarax ¢ ydyeToM Ha3zHAYCHUS
uH(popMalMu U LEJIeBOM ayauTo-
puH, BBIOMpas  ONTHMAIBHYIO
bopMy IpelcTaBlIeHUs U BU3yallu-
3aluy;

- OLIEHUBAaTh JOCTOBEPHOCTb, Jie-
TMTUMHOCTh MH(OpMALUHU, €€ CO-
OTBETCTBHE IPABOBBEIM M MOpallb-

HO-3THYCCKHUM HOPMaM;

- HUCIIOJIb30BaTh CpeacTBa MHGPOP-
MAallMOHHBIX W KOMMYHHKAIIMOH-
HBIX TEXHOJIOTUH B PEIIEHUU KOT-
HUTUBHBIX, KOMMYHUKATUBHBIX H
OpraHW3aIlMOHHBIX 3a7a4 C CO-
OmoieHreM TpeOOBaHUN IPTOHO-
MHKH, TEXHUKUA 0€30MacHOCTH, TU-
THUEHBI, pecypcocOepexeHus, mpa-
BOBBIX M OTHYCCKHX HOPM, HOpPM

nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BJIaA€Th HaBbIKAaMH pacCliO3HaBa-

HUS W 3al0UThl MH(OpMaLWU, WH-

dbopMaIrmoHHOH Oe3omacHOCTH
JUYHOCTH
OK 03 Ilnanuposats u | B obJacTH AYXOBHO- | - YMETb OIIEPUPOBATH IOHATUAMU: pa-




peann3oBBIBaTh COOCT-
BEHHOE npodeccro-
HAJbHOE W JIMYHOCTHOE
pa3BHUTHE, MPEANPHHU-
MaTeNbCKYI0  JICSATCIb-
HOCThb B TIpodeccHo-

HaJILHOU Hc-

chepe,
MO0Jb30BaTh 3HAHHS 10
(¢uHAHCOBOW  TpaMoOT-
HOCTH B  Pa3IMYHBIX

JKU3HCHHBIX CUTYyalluiaX

HPaBCTBCHHOI'0 BOCIIMTAHUA:

- chOpMHUPOBAHHOCTh HPABCTBEH-
HOTO CO3HaHMS, STUYECKOIo MOBe-

JICHUS;

- CIOCOOHOCThH OIIEHUBATh CUTYa-
OUIO W T[IPUHUMATL OCO3HAHHBIC
pEIICHUS,, OPUEHTUPYSICh Ha MO-
paJIbHO-HPABCTBEHHBIC HOPMBI U

LICHHOCTH;

- OCO3HaHHWE JHMYHOIO BKIAJIa B
MOCTPOEHUE YCTOMYMUBOTO OYIy-
1IETr0;

- OTBETCTBEHHOE OTHOLIEHHUE K
CBOMM POJUTENAM U (WIK) IpYTUM
YWICHAM CEMBH, CO3JaHUI0 CEMBH
Ha OCHOBE OCO3HAHHOTO NPUHSITHS
IIeHHOCTE! ceMeMHOH KU3HU B CO-
OTBETCTBUU C TPAAULUAMH Hapo-

noB Poccnu;

OsBiajeHne  yHHMBepCaJbHBIMHU

peryJsiTHBHBIMU A€ CTBUAMM:
a) caMOOpraHu3alHus:

- CaMOCTOATEIBHO OCYIIECTBIATH
MO3HABATEIIBHYIO  JIESATEIBHOCTD,
BBISBJISITH TPOOJIEMBI, CTaBUTH M
dbopMynupoBaTh COOCTBEHHBIE 3a-
a4l B 00pa30BaTENbHOMN JesSTelNb-

HOCTHU U )KU3HCHHBIX CUTyallusAX;

- CaMOCTOATENIBHO  COCTaBIIAThH
IUTaH peLIeHUs] MpoOJeMbl ¢ yde-
TOM HMMEIOITUXCS PECypcoB, COO-
CTBEHHBIX BO3MOKHOCTEH U npea-

MMOYTEHUM;

MUOHAJIBbHBIC, UPPALUMOHAIIBHBIC, ITOKa3a-
TCIIBHBIC, CTCIICHHBIC, JIOI‘apI/I(i)MI/I‘-IGCKI/Ie,
TPUTOHOMETPHYCCKUEC YPABHCHUA M HE-

PaBE€HCTBA, UX CUCTCMBI,

- YMCThb OICPUPOBATH IMOHATHUAMHU. MHO-

rOrPaHHUK, CEYCHHE MHOTOTPAHHHKA,
Ky0, mapajuienenuries], npusmMa, miupaMu-
na, ¢urypa u IMOBEPXHOCTb BpAIICHUS,
IIHHIP, KOHYC, miap, cdepa, CeueHHs
Gurypbl BpalleHHs, IUIOCKOCTh, Kacaro-
masicst cepbl, HWIMHAPA, KOHYCa, IUIO-
majib IMOBECPXHOCTU MUpPAMUIbBI, ITPU3MBEI,
KOHyCa, UWIMHIAPA, IUIOmAab chepsl,
00beM Ky0a, MPSIMOYTOJBHOIO Mapajuie-
JenuIea, TUPaMUIbl, TIPU3MbI, [TUTHHI-
pa, KOHyca, Iapa; YMEHHE HU300paxkaTh
MHOT'OTpaHHUKH W ITOBCPXHOCTU BpalIC-
HUS, UX CEUCHHUS OT PYKH, C MOMOIIBIO
YEPTESIKHBIX MHCTPYMEHTOB U DIICKTPOH-
HBIX CPEICTB; YMETh pPaclO3HAaBaTb CUM-
METPHUIO B MPOCTPAHCTBE; YMETh Pacro-

3HaBaTb NNPaBUJIbHBIC MHOTOT'PAaHHUKH

- YMETh OINEpUPOBATh MOHATUAMU: TNPs-
MOYTOJIbHAasi CHUCTEMa KOOpAMHAT, KOOp-
JUHATBl TOYKH, BEKTOpP, KOOPIMHATHI
BEKTOPA, CKAISIPHOE MIPOU3BEACHUE, YIOJI
MEXIy BEKTOpPAMHM, CYMMa BEKTOPOB,
IIPOU3BEJICHUE BEKTOpa HAa YUCIO; HAXO-
JUTHh C IOMOIIBIO H3YYEHHBIX (OpMYyIT
KOOPJIMHATHI

CepeIuHbl OTpe3Ka, pac-

CTOAHHUE MCXKY ABYMS TOUKaMU




- J1aBaTh OLIEHKY HOBBIM CHUTYallH-
SIM; CIIOCOOCTBOBaTh (hOPMHUPOBA-
HUIO U TPOSBICHHUIO IIUPOKOU
SPYIUIMK B Pa3HBIX 00JacTAX
3HAHUW, TOCTOSHHO TMOBBIIIATH
CBOM 00pa3oBaTeNbHBIA W KYIb-

TYPHBIH YPOBEHb;

0) CaMOKOHTpOJIb: HCHOJIb30BATh
npueMbl pedIeKCUU I OICHKHU
CUTyalluu, BbIOOpa BEPHOIO pelie-

HUS;

- YMCThb OLCHUBATb PUCKHU U CBOC-
BPEMCHHO IPUHUMATL PCIICHUSA 10

HUX CHMXKCHHIO,

B) OSMOIMOHAIBHBIM HWHTEIICKT,
npeanojararonmi  chopMupoBaH-
HOCTh: BHYTPEHHEH MOTHBAIIMH,
BKJIIOUAIOIIEN CTPEMIIEHHE K JOC-
TH)KCHUIO LEIU M YCIEXy, OMNTH-
MHU3M, WHULHUATUBHOCTb, YMEHHE
JICMCTBOBATh, MCXOAS M3 CBOHUX

BO3MOXKHOCTEI;

- SMIIATHH, BKJIIOYAIOIIEH crocoO-
HOCTh TOHHMMAaTh 3MOLMOHAIBHOE
COCTOSTHUE APYTUX, YUUTHIBATH €T0
IIPY OCYIIECTBIEHUH KOMMYHHKa-
IIUH, CIIOCOOHOCTh K COYYBCTBHIO

H COIICPCIKNBAHUIO,

- COLMAJIBHBIX HaBBIKOB, BKIIIO-
YaONIMX CHOCOOHOCTh BBICTPAU-
BaTh OTHOIICHUSA (¢ ApyruMu
JJFOAbMU, 33.60TI/ITI>CSI, MMPOSABJIATH

MHTEpEC U pazpemaTh KOH(IUKTHI

OK 04 DddextuBHo

TOTOBHOCTL K CaMOpa3BUTHUIO, Ca-

- YMETb OIIEpUPOBATH IOHATUSAMHU: CIY-




B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHUBE

1 KOMaHIC

MOCTOATCIBHOCTH U CaAMOOIIPCAC-

JICHUIO;
-OBJIaJICHHE HAaBBHIKAMHU Yy4eOHO-
HCCIIEN0BATENBbCKOM, MPOCKTHON U

COHH&HBHOﬁ JACATCIIBHOCTH,

OBJ'Ia)IeHI/Ie YuuBEpcCaJdbHBIMU
KOMMYHHKATUBHBIMHA HeﬁCT-
BUSAAIMM:

0) coBMeCTHAs JIeSITCIbHOCTD:

- MOHMMATh M HMCIOJIb30BaTh Mpe-
MMYIIECTBA KOMAaHIHON W WHIU-

BUyaJIbHOU paboThI;

- INPUHUMATh LEIM COBMECTHOM
JIeATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHHUPOBATh JEHCTBUS IO €€
JOCTH)KEHHUIO:  COCTaBJIATh  IUIaH
JICUCTBUNA, pacOpenesisiTh POJIH C
y4€TOM MHEHHUIl y4YacTHHUKOB 00-

CYXKIAAaTb PE3YyJIbTAThI COBMECTHOM

paboThI;

- KOOpJIMHUPOBaTb U BBIIOJIHATH
paboTy B YCIOBHUSIX pEAIbHOTO,
BUPTYaJIbHOIO M KOMOWHUPOBaH-

HOTIO B3aHMOHeﬁCTBHH;

- OCYIIECTBISATh MO3UTUBHOE CTpa-
TErMYeCKOe IMOBEACHUE B pa3ivy-
HBIX CUTYalUsiX, MPOSBIATH TBOP-
YecTBO U BooOpakeHue, ObITh

MHUIUATUBHBIM.
OBnaieHe yHUBEpCAIbHBIMU pe-
T'YJISITUBHBIMU JACHCTBUSAMMU:

r) npuHsATHE ce0d U JIPYrux Jio-

Ien:

YallHBI ONBIT M CIy4ailHOe COOBITHE,

BEPOSTHOCTh  CIYYalHOTO  COOBITHS;
YMETh BBIYUCIISITH BEPOSTHOCTH C HC-
MOJIb30BAaHUEM TPAQHUUECKUX METOOB;
OPUMEHATh (POPMYIIBI CIOKEHHUS M YM-
HOXXCHHS BEPOSTHOCTEH, KOMOMHATOp-
Hble GakThl U (GOPMYINIBI TIPH PEIICHUH
3aja4; OIICHWBaTh BEPOSITHOCTH peallb-
HBIX COOBITHI; 3HAKOMCTBO CO Cllydyaii-
HBIMH BEJIMYMHAMH; YMEHHE TPHBOJHUTH
IPUMEPBI TIPOSIBIICHUST 3aKOHA OOJIBIINX
YHuCcel B IMPHUPOIHBIX U OOIIECTBEHHBIX

SABJICHUAX,

- YMCTH CBO60,I[HO OIICPHUPOBATL IIOH-

THUAMMU: o6paTHa;1

rpaduk  GyHKIUY,
GyHKIMSA, KOMMO3WIMSA (QYHKUIWH, JIH-
HeliHas (yHKUuUs, KBagpaTuyHas (yHK-
1S, CTeTeHHast GQYHKIHUSA C LEeTIbIM MOKa-
3areyieM, TPUTOHOMETpHYecKue (yHK-

UM, OOpaTHBIE TPHUTOHOMETPHUYECKHE
GyHKIMM, TIOKa3aTellbHasl U JIorapupmu-
yeckas QyHKIMU; YMETh CTPOUTH rpadu-
K1 (DYHKIMHA, BBINOJHATH NpeoOpazoBa-

HuUs rpaduKkoB QyHKIUN




- NPUHUMATh MOTHUBBI M apryMeH-
Thl JPYrUX JIOJACH Npu aHanuze

pe3yJIbTaTOB AEATEIHLHOCTH;
- MPU3HABATh CBOE IMPABO U TPABO
JIPYTHX JIFOJICH HA OLTHOKHY;

- pa3BUBaThb CHOCOOHOCTH MOHH-
MaTh MHUp C MO3ULHH APYroro 4e-

JJOBCKa

OK 05 OcymecTBisaTh
YCTHYIO Y IIHCBMEHHYIO
KOMMYHHKAIMIO Ha TO-
CYJapCTBEHHOM  SI3bIKE
Poccuiickoit  denepa-
IIUA C y4E€TOM OCOOEH-
HOCTEW COIMAIILHOTO U
KYJIbTYPHOTO  KOHTEK-

CTa

B o0aacTtu 3creTHYecKoro BOC-

NMUTAHUSA:

- 3CTETUYECKOE OTHOIIEHUE K MH-
py, BKJIIOYas 3CTETUKY ObITa, Ha-
YYHOTO U TEXHHUYECKOI'O TBOPYECT-
Ba, CIIOPTa, TPyAa U OOIIECTBEH-

HBIX OTHOIIICHHIA,

- CIIOCOOHOCTH BOCIIPUHUMATDH
pas3indHbBIC BUAbBI UCKYCCTBA, Tpa-
AU U TBOPYECTBO CBOCTO U
APYyrux HapoaoB, OIIYWIATb 35MO-
LIMOHAILHOE BO3ICHCTBHUE HCKYC-

CTBa;

- YOeXIEHHOCTh B 3HAYUMOCTHU
JUISL JIMYHOCTH M OOIllECTBa OTeUe-
CTBEHHOT'O ¥ MUPOBOTO UCKYCCTBA,
OTHHYCCKHNX Ky.]'H)TypHI)IX Tpa)m-

10505871 HapOJHOT'O TBOPUYCCTBA,

- TOTOBHOCTH K CaAMOBBLIPAKCHHIO B
pPa3HbBIX BHUAAX HUCKYCCTBA, CTPEM-
JICHUC MPOABJIATL KadYe€CTBa TBOP-

YEeCKOU JIMYHOCTH;

OBiajeHne  yHHMBepCAJbHBIMHU
KOMMYHHKATHBHBIMH aemcr-
BHSIMH:

- YMETh OIIEPUPOBATH NMOHATUSAMHU: CPEA-

Hee apudMmeTHuecKoe, MeAuaHa, Hau-
Oonblliee ¥ HaUMEHbIIIEEe 3HAYCHUS, Pa3-
MaXx, IUCIEPCUs, CTaHAAPTHOE OTKJIOHE-
HUE YHUCIIOBOTO Habopa; yMEHHE HU3BIIE-
KaTh, MHTEPHPETUPOBATH HHPOPMAIIHIO,
MPEJICTABJICHHYI0 B Ta0NMIIAX, Ha Jua-
rpamMmmax, rpadukax,  OTPaKAIOUIYIO
CBOICTBa peaJbHBIX IMPOLIECCOB U SIBIIE-
HUM; MpeAcTaBiIsATh MH(GOPMALUIO C TIO-
MOLIbI0 TAONUIl M JUarpaMM; Hccieno-
BaTh CTAaTUCTHUYECKHE JIaHHBIE, B TOM
quclie ¢ IPUMEHEHUEM IpaUyecKuX Me-

TOAOB U 3JICKTPOHHBIX CPEACTB,

- YMETh ONEPUPOBATH MOHATUAMU: TOUKA,
npsiMasi, TNIOCKOCTh, MPOCTPAHCTBO, ABY-
TPaHHBIA YTOJI, CKPEIIMBAOIINECH Mps-
MBI, MApaJUICIbHOCTh U IEPICHAMKY-
JSIPHOCTb IPSIMBIX U IUIOCKOCTEH, YroJl
MEXY NPSIMBIMH, YTOJI MEXIY MPSIMOHN U
IUIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSMH,
paccTostHue OT TOYKM [0 INIOCKOCTH,
pacCTOSIHUE MEXIY MPSIMBIMH, PaCCTOS-

HHUE MCXKIY ITJIIOCKOCTAMMU,

- YMETb UCIIOJIb30BaTh NIPU PELICHUM 3a-

Jlad M3y4eHHbIE (aKThl U TEOPEMBI IUIa-
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a) oOIIcHUE:

- OCYyHICCTBJIAATH KOMMYHHKAIIUU

BO BceX cdepax KHU3HU;

- pacmo3HaBaTh HeBepOalbHbIC
cpeacTBa  OOLIEHUS, ITOHUMATh
3HAQUEHHE COIMAIBHBIX 3HAKOB,

pacmo3HaBaTh MPEANOCHUIKA KOH-
(GIUKTHBIX CHUTYaIlMii W CMATYaTh
KOH(JIUKTHI,

- Pa3BEepHYTO W JIOTUYHO H3JIaraTh

CBOIO TOYKY 3pC€HHA C HCIIO0JIb30-

BaHUCM A3BIKOBBLIX CPCIACTB

HUMETPUU; YMEHUE OLIEHHUBATh PAa3MEphI

00BEKTOB OKPYIKAIOIIET0 MUpPa

OK 06 IlposiBiars rpa-
KIAHCKO-

MaTPUOTHYECKYIO  TIO-
3UIMIO, JEMOHCTPHUPO-
BaThb OCO3HAHHOE IOBE-
JIEHUE Ha OCHOBE Tpa-
IUIIMOHHBIX  OOIIeYe-
JIOBEYECKUX [IEHHO-
CT€l, B TOM 4YHCJIE C
y4€TOM TapMOHH3AIUU
MEXHAIMOHAIBHBIX U
MEXPEJIIUTUO3HBIX ~ OT-
HOIIEHUH, NPUMEHATH
CTaHAApThl  AHTHUKOP-
PYHNIIMOHHOTO TIOBEJE-

HUsA

- OCO3HaHUE 00YYAIOIIMMUCS POC-
CUMCKOM TpakAaHCKOM HACHTUY-

HOCTH;

- LICJICHANIPaBIEHHOE  pa3BUTHE
BHYTPEHHEN MO3ULUU JINYHOCTU
Ha OCHOBE JlyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH Hapo-
noB Poccuiickon Penepauuu, uc-
TOPHUYICCKUX n HalmMOHAaJIbHO-
KYJIbTYPHBIX Tpaaului, GopmMupo-
BaHUE CHUCTEMbI 3HAYMMBIX LICHHO-
CTHO-CMBICJIOBBIX YCTaHOBOK, aH-
TUKOPPYILIMOHHOIO MHUPOBO33pe-
HUs, INPAaBOCO3HAHUsA, SKOJOrMye-
CKOM  KYJIbTYypbl, CIOCOOHOCTH
CTaBUTh LIEU U CTPOUTH KU3HEH-

HBIE MJIaHEI;
B uacrtu rpaxaaHcKoro BOCIHH-
TaHUA:

- OCO3HAaHHUC CBOUX KOHCTHUTYIH-

OHHBIX TIpaB M OOs3aHHOCTEH,

- YMETh OINEpUPOBaTh MOHATUIMU: MPS-
MOYTOJIbHasi CHCTeéMa KOOpAMHAT, KOOp-
JIMHATBl TOYKH, BEKTOP, KOOPIAMHATHI
BEKTOPA, CKASIPHOE MPOU3BEIAEHUE, YOI
MEXJy BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEJCHNUE BEKTOpPA HA YMCIIO; HAXO-
JIUTH C TIOMOIIBIO M3YYECHHBIX (HOPMYI
KOOPIAUHATHI

CepeMHbI OTpEe3Ka, pac-

CTOAHHUEC MCIKIY ABYMS TOUKAMU,

- YMETh BBIOMPATH MOAXOIALINI U3yUYeH-
HBII METOJ [UIS pelleHus 3aa4yu, pacio-
3HaBaTh MareMaThyeckue (akTbl U Ma-
TEMAaTUYECKUE MOJEIU B IPUPOIHBIX H
OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
yYMEHUE MPUBOIUTH MIPUMEPBI MATEMATH-
YECKUX OTKPBITUM POCCUHMCKOM U MHUpPO-

BOW MaTEMAaTUYECKON HAYKH;

- YMETh ONEpUpPOBATh MOHATHAMM: CIy-
YallHBI ONBIT W CIy4ailHOe COOBITHE,
BEPOSITHOCTh ~ CIIYYalHOTO  COOBITHS;
YMETh BBIYUCIATH BEPOSTHOCTH C HC-

MOJIb30BAaHUEM TpapUUECKUX METOOB;
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YBaOXKCHHE 3aKOHA ¥ IPABOIOPSII-
Ka;

- TPHUHITHE TPATUIMOHHBIX Ha-
OUOHAJIBHBIX, OOIIEUETOBEYECKUX
I'YMaHUCTHYECKHX MW JCMOKpATH-

YeCKHUX IIEHHOCTEH;

- TOTOBHOCTh  TPOTHUBOCTOSITH
UJICOJIOTUU DKCTPEMHU3Ma, HAaIlHO-
HamM3Ma, KCeHO(poOWH, UCKPH-
MHHAalMU 110 COLMUAJIbHBIM, PCIIn-
TMO3HBIM, PAacOBBIM, HAI[MOHAIb-

HBIM IIPHU3HAKaM;

- TOTOBHOCTb BCCTH COBMCCTHYIO
JEeSTEIIbHOCTh B MHTEpPECcax TIpa-
JAHCKOTO O0OIIeCTBa, y4acTBOBATh
B CaMOYIpaBJIeHUH B 0011e00pa-
30BaTEIbHOM OpraHu3aluyl U JIET-

CKO-IOHOHMICCKUX OPraHU3aluigx;

- YMCHHC B3aI/IMOI[€I\/'ICTBOBaTI: C
CONHUAJIBHBIMH MHCTHUTYTAMU B CO-
OTBCTCTBHU C HX (bYHKLIPIHMPI u

Ha3HAUCHHEM,

- TOTOBHOCTb K T'yMAaHUTapHOU W
BOJIOHTEPCKOM JIeATEIIbHOCTH;

MaTPUOTHUYCCKOI'0O BOCIIMTAHMI

- c(hopMHUPOBAaHHOCTH POCCHUUCKOM
TPKIAHCKOW HJICHTUIHOCTH, ITaT-
pUOTH3Ma, YBAXKEHHUS K CBOEMY
HaApOy, YyBCTBA OTBETCTBEHHOCTH
nepen PoauHoi, ropaoctu 3a cBoi
Kpail, cBor0 PoauHy, CBOW S3BIK U
KYJIbTYpPY, MPOILJIOE U HACTOsIIee
MHOTOHALIMOHAJIBHOTO Hapoja

Poccuu;

NPUMEHSTh (OPMYIBI CIOKEHUS U YM-
HOXXCHHS BEPOSITHOCTEH, KOMOHMHATOp-
Hble GakThl U (GOPMYINIBI TIPH PEIICHUH
3aja4; OIICHWBaTh BEPOSITHOCTH peallb-
HBIX COOBITHI; 3HAKOMCTBO CO CIlydyaii-
HBIMH BEIMYMHAMHU; YMEHHE MPHUBOIUTH
IPUMEPBI TIPOSIBJIICHUST 3aKOHA OOJIBINNX
YHcel B IMPHUPOJIHBIX U OOIIECTBEHHBIX

SIBJICHUAX
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- IIEHHOCTHOE OTHOILIEHUE K TOCYy-
JAPCTBEHHBIM CHMBOJIaM, UCTOPHU-
YeCKOMY M IpPUpPOJHOMY Hacje-
U0, TaMSATHUKAM, TPaaULIUSIM
HaponoB Poccum, noctuxeHUsIM
Poccuu B Hayke, UCKycCTBe, CHOP-

TC, TCXHOJIOTUAX U TPYAC,

- ujeiHas yO0eKJAeHHOCTh, TOTOB-
HOCTb K CIyXeHHIO U 3amurte Ore-
4eCTBa, OTBETCTBEHHOCTb 3a €ro
Ccynp0y; OCBOCHHBIE OOyYarolu-
MHCS MEXITPEMETHBIC TOHATHS U
YHUBEpCaJIbHbIE y4eOHBIE JEHUCT-
BUs (peryJsiTUBHBIC, TIO3HABATEIb-

HBbIC, KOMMYHI/IKaTI/IBHI)IC);

- CIIOCOOHOCTh MX MCIIOJIb30BaHUs
B IIO3HABATSIBHOM M COIIMAJIbHOMN
MpaKkTUKE, TOTOBHOCTb K CaMoO-
CTOSITEIbHOMY IUIAHUPOBAHHUIO U
OCYIIECTBJICHUIO y4yeOHOW Jesi-
TEIbHOCTH, OpraHU3alUl y4yeOHO-
ro COTPYJHUYECTBA C IMeJaroruye-
CKUMU pPabOTHHKAMHU M CBEPCTHU-
KaMH, K YY9aCTHIO B TOCTPOCHHH
WHAUBUAYAJIbHONH  oOpa3oBaTesb-
HOU TPAaeKTOpUU;

- OBJIAJICHME HaBbIKAMHU Y4eOHO-
HCCIIEIOBATENILCKOM, MMPOEKTHON U

COIIMAILHOM JAeSITEIbHOCTH

OK 07 CopeiicTBOBaTh
COXPaHEHHUIO OKpY-
JKalIIen cpenbl, pe-
CypCcoCcOepeKeHHUIO,

OPUMEHATh 3HAHUSA 00

B 4YacTtH 3KO0JIOrH4ecKoro BoOC-
NUTAHUSA:

— AKTUBHOE HEIPUATHE ICUCTBUH,
MPUHOCAIIMX BpEA OKPYKAIOLIEH

cperne;

- YMETh ONEepUPOBATh MOHATHAMU: (YHK-
1Us1, HenpepbIBHAs (DYHKIMS, TPOU3BO/I-
Hasi, 1epBooOpa3Has, ONpe/eNeHHbI UH-
Terpajl; yMeTb HaXOAWUTh INPOU3BOJIHBIC

AIIEMEHTAPHBIX  (DPYHKIMHA, HCHOIB3YA
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HU3MCHCHHUH KjImMara,

MPUHIUIBL OePEeKITUBO-
20-

(heKTUBHO JICHCTBOBATh

ro 1pou3BoOACTBaA,

B UPE3BBIYANHBIX CH-

Tyauusix

— YMEHHE MPOTHO3UPOBATH HeOIa-
TONPUSTHBIE DKOJOTUYECKHE TI0-
CJIEJICTBUS peIPUHIMAEMBIX

JIEHCTBUM, IPEJOTBPAILATD UX;

— paCcmiupCHUC OIIbITa ACATCIIBHO-

CTH 3KOJIOTHYECKOM HaIrpaBJICHHO-

CTH.
OBiaseHue  yYHUBepPCAJIbHBIMU
YUeOHbIMH  TNO3HABATEeJIbHBIMH
JeHCTBUSIMH:

0) 0a30BBIC UCCIIEIOBATEIIHCKHE

NECUCTBUA:

— pa3pabaThiBaTh IUIAH PEIICHUS

HpO6J'IeMBI C YUCTOM aHaliM3a
HMCHOIUXCA MAaTCPUAJIBHBIX M HC-

MaTepHalIbHBIX PECYPCOB;

— OCYIIECTBIISATH IIeJICHAIIPABIICH-
HBIi TIOMCK IEpEeHoca CPEACTB U
croco0oB JeicTBUsI B Mpodeccro-
HAJIBHYIO CPELy;

— YMETh MEPEHOCUTH 3HAHUS B MO-
3HABATEIbHYI0O M MPAKTHYECKYIO

obiactu KHU3HCACATCIIBHOCTH,

— J1aBaTh OLICHKY HOBBIM CHTYallH-
SM, OLEHHMBATh MPHUOOPETEHHBIN

OIIBIT

CIIPpaBOYHBIC MaTCpHAJIbl; UCCIICA0OBATL B
OPOCTEHIINX CIy4asx (PyHKIUH HA MO-
HOTOHHOCTh, HAaXOJUTh HAHOOJbIINE WU
HaMMEHbIINE 3HauYeHus (yHKUIUH; cTpo-
UTh I'pa)MKd MHOTOUYICHOB C HCIIOJIB30-
BaHHUEM arrapara MaTeMaTH4ecKOro aHa-
JM3a; PUMEHSTH MPOM3BOAHYIO IIPH pe-
IMIEHUWHM 33/1a4 Ha [IBIDKCHHE; pelarh
NPAaKTUKO-OPUEHTHPOBAHHBIC 3a/la4d Ha
HauOOJIbIIINE W HAWMEHBIINE 3Ha4YCHUI,

Ha HAaXOXJACHUC ITYTU, CKOPOCTHU U YCKO-

peHus;

- YMETh OIEPHUPOBATH MOHATUSMU: IBH-
JKEHHE B IPOCTPAHCTBE, MOAO0OHBIE (u-
I'ypbl B IPOCTPAHCTBE; UCIOJIb30BATh OT-
HOLICHUE IUIOIIAJEH ITOBEPXHOCTEH H
00BeMOB MOJOOHBIX (PUTYD MPHU PELICHUU
3ajay;

- YMETh BBIYMCIATH F€OMETPUUECKUE Be-
JUYUHBI (JUTMHA, YTOJI, TJIOHIalb, 00BEM,
IUIOINAb MOBEPXHOCTH), UCHIOIb3Ys U3Y-

YeHHbIE (POPMYJIIBI U METO/IbI

I1IK 2.1 Pa3pabareiBath
TpeboBaHus K Mpo-
TPaMMHBIM MOIYJISIM Ha
OCHOBE aHaiu3a IIpo-
€KTHOM U TEXHUYECKOH
JIOKYMEHTaIH Ha

MpeIMET B3aUMOJIEHCT-

- BJIaJeTh HaBBIKAMU Y4eOHO-
HCCIIEIOBATEIIbCKOW M MPOEKTHOM
JACATCIIbHOCTH, HaBbIKaMU pa3pe-

HIeHUs Tpo0IeM;

- BBIABJIATH IMPUYIUHHO-
CJICACTBCHHBIC CBA3U W aAKTyaJlnd-

3UPOBATH 3a/lady, BbIABUT'ATb THU-

- YMETh ONEpUpPOBATh MOHATHAMM: CIy-
YyailHBI OMBIT W chy4dailHOe COOBITHE,
BEPOATHOCTh  CIIY4alHOTO  COOBITHS;
YMETh BBIUUCIISATH BEPOSTHOCTH C UC-
MOJIb30BaHUEM TpapUUECKUX METOOB;
IPUMEHATh (OPMYJIBI CIOKEHHUS U YyM-

HOKEHHUS BEpOATHOCTEH, KOMOMHATOP-
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BUA KOMIIOHCHT

[IOTE3y €€ pEelIeHUs, HaXOUThb ap-

TYMCHTBI JJIs J0Ka3aTcJIbCTBa
CBOHX YTBer(HCHHﬁ, 3aJaBaThb IIa-

paMeTphl U KPUTEPUHU PELICHHUS;

- AHaJIM3UPOBATH IIOJYUCHHBIC B
X04€ pelICHUd 3aaadyu pPE3ylibTa-
Tbl, KPUTHYCCKHU OLCHUBATH HX
AOCTOBCPHOCTb, IMPOTrHO3UPOBATH

HN3MCHCHHUC B HOBBIX YCJIOBUAX;

Hble (akThl U (QOPMYINBI MPH PEIICHUH
3aJa4; OIICHWBATh BEPOSITHOCTU peajlb-
HBIX COOBITHH; 3HAKOMCTBO CO CiIydaii-
HBIMH BEJMYMHAMH, YMEHHE HPUBOJHUTH
IPUMEPBI TPOSBICHUS 3aKOHA OOJBIINX
qucel B IMPHPOIHBIX U OOIIECTBEHHBIX

SABJICHUSAX,

IIK 2.3 BrInonHaTs oT-
JTagKy TMPOTPaMMHOIO
MOJYJIA C HUCIOJIb30Ba-
HHUEM  CICIHAIH3UPO-
BAHHBIX MPOrPAMMHBIX

CpEICTB

- CO3JaBaTh TCKCTHI B Pa3IUYHBIX
dbopmarax ¢ ydyeToM Ha3HAYEHUS
UHPOpPMALIUK M TEICBOH ayJIUTO-
puH, BbIOMpas  ONTHMAIBHYIO
(dbopMy npeacTaBIeHUsS U BU3yallH-

3aIMH;

- OIIEHUBATh JIOCTOBEPHOCTH, Jie-
TUTUMHOCTh WH(POpPMAIINH, €€ CO-
OTBETCTBUE NPABOBBIM U MOpaib-

HO-3THYCCKUM HOPMaAM;

- HCIIOJIb30BaTh CpeAcTBa MH(OP-
MalMOHHBIX ¥ KOMMYHHKAIlMOH-
HBIX TEXHOJIOTUH B PEIICHUN KOT-
HUTUBHBIX, KOMMYHUKATHBHLBIX H
OpPTraHM3allMOHHBIX 3aJad C CO-
OmozeHneM TpeOOBaHUN SProHo-
MUKH, TEXHUKHA O€30MaCHOCTH, TH-
THEHBI, pecypcocOepexeHus, mpa-
BOBBIX M OTHYCCKHX HOPM, HOpM

UH(POPMALIMOHHOM 6€30MacHOCTH;

-yMeTh BbIOMpaTh MOIXOSAIIMNA H3y4YEH-
HBI METOJ JUIS pelIeHus 3a1a4H, pacio-
3HaBaThb MareMaTuyeckue (akTbl U Ma-
TEMaTU4YECKHE MOJEIN B IPHUPOJHBIX U
OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
yMEHHUE MPUBOIAUTH IIPUMEPBI MATEMATH-
YECKUX OTKPBITMM POCCUHMCKOM U MHUpPO-

BOW MaTEMaTUYECKON HAyKH.

- YMETb ONEpUPOBATh MOHATUSMHU: CIIy-
YallHBI ONBIT M Cly4aiiHOe CcoOBITHE,
BEPOATHOCTh  CIY4alHOTO  COOBITHS;
YMETh BBIUUCISTH BEPOSATHOCTH C HC-
MOJIb30BaHUEM TpapUUecKUX METOOB;
OPUMEHATh (POPMYIIBI CIOXKEHHUS U YyM-
HOXXEHHMSI BEpOSITHOCTEH, KOMOMHATOp-
Hble (axkThl U (OPMYINBI MPU PEIICHUU
3aJa4; OLIEHHWBATh BEPOSTHOCTH pealb-
HBIX COOBITHI; 3HAaKOMCTBO CO Clly4yai-
HbIMHM BEIMYMHAMH; YMEHHE IPUBOIUTH
pUMEphl MPOSBICHUS 3aKOHA OOJBIINUX

YUCCII B TIPUPOAHBIX H O6I].[CCTB€HHBIX

SIBJICHUAX

I[IK 2.5 IIpousBoauth

HHCIICKTUPOBAHUC

- YMCTh NICPCHOCUTH 3HAHUA B I10-

3HABATCJIIbHYIO W TIIPAKTUYCCKYIO

- YMCThb ONCPUPOBATH TMOHATHAMU: MHO-

rorpaHHukKk, CC4YCHUC MHOI'OrpaHHUKa,
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KOMIIOHEHT IMPOrpaMM-
HOro oOecreueHus Ha
IPEeIMET COOTBETCTBUS
CTaHgapTaM KOIMPOBa-

HUA

o0ractu KHU3HCACATCIIBHOCTH,

- HOpf€miaraTb HOBBIC IIPOCKTEHI,
OocHUBaTh HMACH C IIO3UMIUKU HO-
BU3HBI, OPUT'MHAJIBHOCTH, ITPAKTHU-

yecKoi 3HAYUMOCTH,

- JaBaTb OLICHKY HOBBIM CHUTYyallH-
M, BHOCHUTHL KOPPCKTUBBI B €S-
TCJIIbHOCTHh, OLICHUBATh COOTBETCT-

BUE PE3YJIbTaTOB LENSIM

Ky0, mapajienenuresi, npusmMa, mupaMu-
na, (urypa M MOBEPXHOCTHh BpalllCHUS,
WIMHAP, KOHYC, map, cdepa, CeUeHHS
Gurypel BpalieHus, IIOCKOCTh, Kacaro-
mascs chepsl, MUIUHAPA, KOHYyca, IUIo-
/b MMOBEPXHOCTH MUPAMHUJIBI, TIPU3MBI,
KOHyCa, IWIMHApA, IUIOMAAb CQepHl,
00beM Ky0Oa, TPSIMOYTOJIBHOTO Tapaiie-
Jenurnena, TUPaMUIbl, TPU3MBI, [TITUH/-
pa, KOHyca, mapa; yMeHHe H300pakaTh
MHOTOTPaHHHKH M MOBEPXHOCTH Bpallle-
HUS, UX CEUYCHUS OT PYKH, C MOMOIIBIO
YEPTSIKHBIX MHCTPYMEHTOB U DIICKTPOH-
HBIX CpEJICTB; YMEHHE pacIlo3HaBaTh
CUMMETPUI0O B IPOCTPAHCTBE;, YMCHHE
pacrio3HaBaTh IMpaBHIIbHBIE MHOTOTPaH-

HHUKHU;

- YMETb OIEpPUPOBATh MOHATUSAMU: IBH-
JKEHHE B IPOCTPAHCTBE, MOAO0OHbBIE (u-
T'YpbI B IPOCTPAHCTBE; UCIIOIH30BAThH OT-
HOIICHUE IUIOIIAJEH ITOBEPXHOCTEH H
00BeMOB MOJJOOHBIX (PUTYD MTPH pelIeHUH

3a7a4;
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1 METOAbI U ®OPMbI KOHTPOJISA OHEHUBAHUSA YYEBHOI'O TIPEJJIMETA

1 Jlna tekymero u pyOexHOro KOHTPOJIS OCBOEHUS JIMYHOCTHBIX, METAIPEIMETHBIX U MPEIMET-

HBIX PE3YJIbTATOB UCIIOJB3YIOTCA CICAYIOIUC MCTOIBI:

YCMHbBIU ONPOC;

KOHMPONbHAs paboma;

Habnarooenue u OYEHKa pe3yibmanoe npaxKkmudeckKux 3aHﬂmuﬁ;

— OKCnepmmHdas OueHKa no pesyiobmamam Habn00eHUst 34 0esimelbHOCMbIO 06yqai0u;eeoc;z 6 npo-

yecce oce60erHuA yqe5H020 npeOMema.

2 ®opMoil MPOMEKYTOUHOM aTTecTalMy MO y4eOHOMY IpPEIMETY SBISAETCS IK3aMeH, KOTOPBIH

IMPpOBOAUTCA B CPOKH, YCTAHOBJICHHLIC y‘Ie6HI)IM IIaHOM U ONPCACIIACMBIC KAJICHAAPHBIM y‘Ie6HI)IM I'pa-

¢ukoM 00pa30BaTENBHOTO MPOIIECCa.

Tabnuma 1 — Metosl ¥ OpMBI KOHTPOJISL U OLIEHUBAHUS JIEMEHTOB Y4eOHOTO MpeaMeTa

Komnerennuu Metozb! ¥ (hOpMBI KOHTPOJISI U OLICHUBAHMSI
OneMeHT yueGHOro > »
Texymmii KoH- PyOexHbiii IIpomexxyrounas at-
npeaMeTa
TPOJIb KOHTPOJIb TecTalus

PA3JEJI 1 BEKTOPBI
Tema 1.1 Beegenne OK 01, OK 02, | YcrHslii ompoc KontposnbHas
Tema 1.2 Koopmuaua- OK 03, OK 04, | Ha6mo JeHHEe W paborta
ThI H BEKTOPBI OK 05, OK 06, | onenxa pesylib-

OKO07MIK 2.1, | tarop mpakriue-

K 2.3,1IK2.5 | cknx 3ansTaid

DKkcnepTHas

OLlECHKa TIO pe-
3yapTataM — Ha-
OmoeHus 3a
JeSATEILHOCTBIO
oOyuaromerocsi B
MpOIIecCe OCBOE-
HUS  y4eOHOro
npeamMeTa
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PA3JEJI 2 KOPHHU, CTEIIEHH, JIOT'APUDPMBbI

Tema 2.1 PasBurue
MOHATHUSH 0 YUCJIE

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, IIK 2.1,
K 2.3, 11K 2.5

YceTHBII onpoc

HaOmonenue wu
OIICHKA  PEe3yJib-
TATOB TIpaKTUYEC-
CKHX 3aHSITHH

DKcrnepTHas
OLIEHKa 10 pe-
3ynbTataM  Ha-
0o IeHust 3a
JeSITeNIbHOCTHIO
oOyuJatomerocsi B
MIpoLIeCCe OCBOE-
HUA  y4eOHOro
npeaMera

Tema 2.2 Kopun

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

VYeTHbI onpoc

HaOmronenne wu
OIICHKAa PEe3yJib-
TAaTOB IIpaKTHYe-
CKMX 3aHATHI

OkcnepTHas
OLICHKa 10 pe-
3ylbTaTaM  Ha-
OJIFOICHUS 3a
JeSITeTbHOCTHIO
oOyuaromerocsi B
mporecce  OcBoe-
HUS ~ ydeOHoro
npeamera

Tema 2.3 Crenennb

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

YcTHBI onpoc

HaGmonenne u
OLIEHKA PE3yib-
TAaTOB TpaKTHUYe-
CKMX 3aHSTUI

OkcnepTHas
OllEHKa TI0 pe-
3ylpTaTaM  Ha-
OJIroIEHUS 3a
JeSITebHOCTBIO
oOyyarorerocsi B
mporecce 0ocBoe-
HUA  y4eOHOro
npeamera

KoHnTpoabHas
paborta
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Tema 2.4 Jlorapudm.
Jlorapu¢gm yuciaa

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

VYcrHblil onpoc

HaOmronenne wu
OIICHKa Pe3yJib-
TAaTOB IIpaKTHYe-
CKMX 3aHATHI

OkcnepTHas
OllCHKa 10 pe-
3ylbTataM  Ha-
OJIroIeHUs 3a
JeSTEIbHOCTHIO
oOydaromierocsi B
mporecce OcBoe-
HUS y4e0HOTO
npeamMera

PA3JIEJI 3 YPABHEHUSA U HEPABEHCTBA

Tema 3.1 YpaBHeHust

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

VYeTHbIl onpoc

HaOmronenne wu
OIICHKAa Pe3yJib-
TAaTOB IIpaKTHYe-
CKMX 3aHATHI

OkcnepTHas
OLICHKa 10 pe-
3ylbTaTaM  Ha-
OJIFOICHUS 3a
JeSITeTbHOCTHIO
oOyuaromerocsi B
mporecce  OcBoe-
HUS ~ ydeOHoro
npeamera

Tema 3.2 HepaBeHncrt-
Ba

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

YcTHBI onpoc

HaGmonenne u
OLIEHKA PE3yib-
TAaTOB TpaKTHUYe-
CKMX 3aHSTHI

OkcnepTHas
OllEHKa TI0 pe-
3ylpTaTaM  Ha-
OJIroIEHUS 3a
JeSITebHOCTBIO
oOyyarorerocsi B
mporecce OcBoe-
HUA  y4eOHOro
npeamera

KonTponbnas
paborta
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PA3JIEJ 4 TPUT'OHOMETPUA

Tema 4.1 OcHOBBI
TPUTOHOMETPUH

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

VYcrHblii onpoc

HaOmronenne wu
OIICHKa Pe3yJib-
TAaTOB IIpaKTHYe-
CKMX 3aHATHI

OkcnepTHas
OllCHKa 10 pe-
3ylbTaTaM  Ha-
OJIroIeHUS 3a
JeSITeTbHOCTBIO
oOyyaromierocsi B
mporecce OcBoe-
HUA  y4eOHOro
npeamera

Tema 4.2 Tpurono-
MeTpUYeCKHEe  ypaB-
HEeHHsl

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

YceTHBI onpoc

HaGmonenue u
OLICHKa pe3ylib-
TAaTOB IpaKTHUYe-
CKHX 3aHSITHH

DKcnepTHas
OLIEHKa 10 pe-
3ylnbTataM  Ha-
OJro1eHus 3a
JeSITeNbHOCTHIO
oOyyarorerocsi B
IIPOLIECCE OCBOE-
HUA  y4eOHOro
npeaMera

Tema 4.3 Tpurono-
MeTpHYecKHe  Hepa-
BEHCTBA

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

YceTHBIT onpoc

HaGmionenue wu
OIICHKAa PEe3yJib-
TAaTOB TMpaKTUYe-
CKMX 3aHATHI

DKkcnepTHas

OLlECHKa TIO0 pe-
3yapTataM — Ha-
OmoeHus 3a
JeATeILHOCTBIO
oOyudaromerocsi B
MpoIlecce OCBOE-
HUS  y4eOHOro
npeaMeTa

KonTposbnas
paborta
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PA3JIEJ 5 ®YHKIINMU

Tema 5.1 ®ynkmum, | OKO0l, OK 02, | YcrHbli ompoc KonTposbnas
UX CBOHCTBA M rpa- OK 03, OK 04, HaoOmronenune u pa60Ta
uxu OK 05, OLIEHKA PE3YJb-
OK 06, OK 07 | ratoB mnpaxtuue-
K 2.1, TIK 2.3, | ckux 3aHaruii
1IK2.5 OkcnepTHas
OIICHKAa II0 pe-
3ylbTaraM  Ha-
OJIroIeHUS 3a
JEATEIbHOCTBIO
oOyyaromierocsi B
MPOLIECCe OCBOE-
HUA  y4eOHOro
npeaMera
PA3JEJI 6 HAYAJIO MATEMATHUYECKOI'O AHAJIM3A
Tema 6.1 Ymcaossie | OKO01, OK 02, | YcrHblit onpoc KonTpoabHas
MOCJIeA0BATEIHHOCTH OK 03, OK 04, HaGmonenue wu paboTta
OK 05, OK 06, | openxa pesyib-
OK 07 TATOB TPaKTUYEC-
CKHUX 3aHSITUH
DKcnepTHas
OIICHKa 10 pe-
3ylnbTataM  Ha-
OJTr0IeHUS 3a
JEATEITbHOCTHIO
oOyyarorerocsi B
MPOLIeCCE OCBOE-
HUA  y4eOHOro
npeaMera
Tema 6.2 IIpexea mo- | OK 01, OK 02, | YcTHBIH ompoc
CJI€A0BATCJIABHOCTH OK 03, OK 04, HaOmronenune u
OK 05, OK 06, | omenka pe3yis-
OK 07

TaTOB IIpaKTH4e-
CKUX 3aHATUN

OkcnepTHas

OLlECHKa TIO0 pe-
3yapTataM — Ha-
OmoeHus 3a
JeATEILHOCTBIO
oOyuJaromerocsi B
mporecce  OcBoe-
HUS  y4eOHOro
npeaMeTa
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Tema 6.3
byHkunn

Mpenen

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

VYcrHblil onpoc

HaOmronenne wu
OIICHKa Pe3yJib-
TAaTOB IIpaKTHYe-
CKMX 3aHATHI

OkcnepTHas
OllCHKa 10 pe-
3ylbTataM  Ha-
OJIroIeHUs 3a
JeSTEIbHOCTHIO
oOydaromierocsi B
mporecce OcBoe-
HUS y4e0HOTO
npeamMera

Tema 6.4 IlpousBoa-
Hasd

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

YceTHBI onpoc

HaGmonenne u
OLICHKa pe3ylib-
TAaTOB IpaKTHUYe-
CKHX 3aHSITHH

DKcnepTHas
OLIEHKAa 10 pe-
3ylnbTataM  Ha-
OJro1eHus 3a
JeSITeNIbHOCTBIO
oOyyarorerocsi B
IIPOLIECCE OCBOE-
HUA  y4eOHOro
npeaMera

Tema 6.5 IlepBo006-
pa3Hasi 1 HHTErpaj

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

YceTHBIT onpoc

HaGmionenue wu
OIICHKAa PEe3yJib-
TAaTOB TMpaKTUYe-
CKMX 3aHATHI

DKkcnepTHas

OLlECHKa TIO pe-
3yapTataM — Ha-
OmoeHus 3a
JeATEILHOCTBIO
oOyudaromerocsi B
MpoIlecce OCBOE-
HUS  y4eOHOro
npeaMeTa
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PA3ZJIEJI 7 TEOMETPUSA

Tema 7.1 Mpameie n | OKO01, OK 02, | Vcrueii onmpoc
miockoctu B mpo- | OKO03,0K04, | Hagmonenne wu
CTPaHCTBE OK 05, OK 06, | oyenka pe3yib-
OK07,1IK2.1, | raros npaKTHye-
[K2.3,1IK2.5 | ckpx sausuit
OkcnepTHas
OIICHKAa II0 pe-
3ylbTaraM  Ha-
OJIroIeHUS 3a
JeSTEIbHOCTHIO
oOyyaromierocsi B
mpoiiecce OcCBOe-
HUA  y4eOHOro
npeaMera
Tema 7.2 Muoro-| OKOI, OK 02, | YcTHBIA ompoc
rpanuuku U Kpyrasie | OK 03, OK 04, | Ha6monenue u
TeJa OK 05, 0K 06, | onenka pe3yis-
OK07,1IK 2.1, | ratoB npaxTnye-
K 2.3,TIK 2.5 | ckux 3ausTHit
DKcnepTHas
OIICHKa 10 pe-
3ylnbTataM  Ha-
OO ICHUS 3a
JeSITeNbHOCTHIO
oOyyarorerocsi B
Mpoliecce OcCBOe-
HUA  y4eOHOro
npeaMera
Tema 7.3 Usmepenust | OK 01, OK 02, | YcTHBIH ompoc
B reOMeTpHH OK 03, 0K 04, | HaGmonenne wu
OK 05, OK 06, | omenka pe3yis-
OK 07,1IK 2.1, | tatoB mnpaxTnue-
[K 2.3, 1IK 2.5 | ckux 3ansTHii

DKkcnepTHas

OLlECHKa TIO0 pe-
3yapTataM — Ha-
OmoeHus 3a
JeATeILHOCTBIO
oOyudaromerocsi B
MpoIlecce OCBOE-
HUS  y4eOHOro
npeaMeTa

KonTposbnas
paborta
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PA3JEJI 8 TEOPUSI BEPOATHOCTH

TUCTHUKA

N MATEMATHYECKASA CTA-

Tema 8.1 DaemeHTHI
KOMOUHATOPHKH

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

YeTHbI onpoc

HaOmonenue wu
OIICHKAa PEe3YyJib-
TATOB TpaKTUYE-
CKHX 3aHSITHHN

DKcrnepTHas
OLIEHKa IO pe-
3ynbTaraM  Ha-
OJroIeHus 3a
JeSITeNIbHOCTBIO
oOyuJaromerocsi B
MPOLIECCE OCBOE-
HUA  y4eOHOro
npeaMera

Tema
HOCThL

8.2 BeposT-

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

YcerHblii onpoc

HaOmronenne wu
OIICHKAa PEe3yJib-
TAaTOB IIpaKTHYe-
CKMX 3aHATHI

OkcnepTHas
OLlCHKa 10 pe-
3yapTataM — Ha-
OmoeHus 3a
JeATEILHOCTBIO
oOyudaromerocsi B
MpOIIeCCe OCBOE-
HUS ~ y4eOHoro
npeaMeTa

Tema 8.3 Maremaru-
yecKasl CTATUCTHKA

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

YceTHBI onpoc

HaGmonenne u
OLIEHKA PE3yib-
TAaTOB TpaKTHUYe-
CKMX 3aHSTUI

OkcnepTHas
OllEHKa TI0 pe-
3ylpTaTaM  Ha-
OJIrOIEHUS 3a
JeSITebHOCTBIO
oOydarorerocsi B
mporecce OocBoe-
HUA  y4eOHOro
npeamera

KontposnbHas
paborta
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Tema 8.4 Ilpeacras-
JleHHe JaHHbIX (Ta0-
JUIbI, JAHATPAMMBI,

rpaduxn)

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

VYcrHblil onpoc

HaOmronenne wu
OIICHKa Pe3yJib-
TAaTOB IIpaKTHYe-
CKMX 3aHATHI

OkcnepTHas

OllCHKa 10 pe-
3ylbTataM  Ha-
OJIroIeHUs 3a
JeSTEIbHOCTHIO
oOydaromierocsi B
mporecce OcBoe-

HUS y4e0HOTO

npeamMera
Pa3nes 9 IloBTopeHnne 3a Kypc MaTeMAaTHKH
Tema 9.1 Iosropenne | OK 01, OK 02, | DkcneprHas Ha6monenue u
3a Kypc MaTeMAaTHKH OK 03, OK 04, OLCHKa II0 PC- | grenka pe-

OK 05,0K 06, |3ympraTam  Ha- 3yJIbTATOB
OK 07 OmoaeHus 33 | [IpaKTUYECKUX
JEATENbHOCTBIO | 3apsTwmii

oOyyaromierocsi B
mporecce OcBoe-
HUS  y4eOHOTO
npeaMera

dopMa KOHTPOJIA

IK3aMeH

Texkymmii KOHTPOJIb YCBOCHHUSI MaTepHasia

Texymuil KOHTPOJIb YCBOEHUSI MaTepuaia MpoBOJUTCS B (hopMe YCTHOro ormpoca oOydaromuxcst

1o pasaeiiam yqeGHoro II

peamera.

Ha0aronenne v olleHKa pe3yJIibTaTOB NPAKTHYECKUX 3aAHATHIH

TumnoBsie TeMbI MPAKTUICCKUX 3aHATHHI NPpUBCIACHLI B PHI[ 3aIJ_II/ITa OTYCTOB II0 MPAKTHUYCCKUM

3aHATUAM MPOBOAUTCA MHAWBUAYAJIBHO KaKIbIM O6y‘-IaIOH_II/IMC$I B (bopMe COGCCC}IOB&HI/IH.
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JKCHepTHAS OllEHKA MO pe3yjbTaTaM HaOJII0JeHUA 32 [eATeJbHOCTHI0 00y4arouierocsi B
npouecce 0CBOeHHs Y4eOHOro npeamera

OcymiecTBisieTcss Kak HaOJIOJICHHE 3@ MPOLECCOM JESTEIbHOCTH 00y4aromerocs B PeKUMe pe-
QJIbHOTO BpEMEHH. SIBJsieTcsl KaueCTBEHHOM OLIEHKON OCBOEHHUS y4eOHOTrOo MpeaAMeTa, yUUThIBAeMON IpH

HpOMeX(YTOHHOﬁ aTTCCTalluu.

Py0e:xHblii KOHTPOJIb
Py6€)I(HBII>'I KOHTPOJIb IJId KOMIUICKCHOI'O JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U NPCAMCETHBIX PE3YJIb-

TaTOB MPOBOJIUTCS B (popMe KOHTPOJIBHOU paboThI (TIOCIIE U3YUSHHS Pa3/IesioB yI4eOHOTO MPEIMETa).
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2 PE3YJIBTATBI OCBOEHUSA YYEBHOI'O INTPEJIMETA, NIOJJIEXKAILIUE ITPOBEPKE ITPU
IMPOMEXYTOYHOM ATTECTALIUA

B pe3ynbraTe mpoMeKyTOUHOM aTTecTaluy Mo Y4eOHOMY IPEAMETY OCYIIECTBIISIECTCS KOMIUIEKC-

Hasda IpOBEpKa CICAYIOINX JTHYHOCTHBIX, METAIPCAMETHEIX U IIPEAMCTHBIX PE3YJIBTATOB:

Pe3ynbTarsl 00y4eHus (OCBOEHHbIE YMEHHUSI, YCBO-
€HHbIE 3HAaHUs)

IToxa3aTenu OLIEHKHU Pe3yJIbTaTOB

Ymemes:

OnecpupoBaTh NOHATUAMU: CTCIICHb YUCIIA,
norapudm 4ucia;

YMCET ONCpHUpOBATH IMOHATHAMU: CTCICHBL YHMUCIIA,
norapudm yuca;

OIEpUPOBATh MOHATUSIMU: pPAlMOHAJTIbHBIE,
UppalMOHaIbHBIE,
norapuMuUecKue, TPUTOHOMETPUYECKUE YypaB-

II0Ka3aTCJIbHBIC, CTCIICHHBIC,

HCHHA U HCPABCHCTBA, UX CUCTCMBI,

YMECT ONCPUPOBATH INOHATHAMHU: pallMOHAJIBHEIC,

UppalMOHANIbHBIC, [IOKa3aTelbHbIC, CTENECHHBIE,
norapuMuyuecKue, TPUTOHOMETPHUUECKHUE YpaB-

HCHHA U HCPABCHCTBA, UX CUCTCMBI,

ONEpPHPOBATh TOHATHAMU: (QYHKIUS, He-
npepbiBHAs (DYHKIHSI, TIPOU3BOIHAS, TIEPBOOOpa3-
Hasl, OIPEIEICHHBIN UHTETpall

YMEET OIEepUpOBaTh NOHATHAMH: (QYHKIUS, He-
npepbiBHasE QPyHKLKSA, TPOU3BOAHAs, IEPBOOOpa3-
Hasl, OIPEIEICHHBIN UHTETPal

ONEPUPOBATh TOHATHIMH: PaIlMOHAIbHAS
GbyHKIMSA, TOKa3aTeabHass (YHKIUS, CTEleHHAs
bynkus, norapupmudeckas GyHKIUS, TPUTOHO-
MeTpuYecKrue QyHKINHU, 00paTHbIe QYHKIINH;

yYMEET OIEePHPOBATh MOHATUSAMU: pPAIUOHAIbHAS
GyHKIMs, TOKa3aTeabHass (QYHKIUS, CTCIICHHAs
byHkus, norapupmudeckas QyHKIUS, TPUTOHO-
MeTpu4ecKre GyHKINHU, 0OpaTHbIC (QYHKIINH;

pelaTh TEKCTOBBIC 3a/1audl PAa3HBIX THIIOB
(B TOM UmHcIEe HAa TPOIEHTHI, JOJIM W YacTH, Ha
JIBUKCHHE, padOTy, CTOMMOCTh TOBAPOB U YCHYT,
HAJIOTH, 33/1a4i U3 00JaCTH YIpaBIIeHUs TUYHBIMU
U CeMEeHHBIMU (PUHAHCAMH);

YMEET pelliaTh TEKCTOBBIE 33Ja4l Pa3HbIX THUIIOB (B
TOM 4YHCJI€ Ha MPOLEHTHI, J0JM U 4YacTH, HA JIBU-
KEeHHe, paboTy, CTOUMOCTb TOBAapOB U YCIYT, Ha-
JIOTH, 33/1a4M U3 00JaCTH yNpaBJIeHUS JTUUYHBIMU U
ceMeWHBIMU (PUHAHCAMMU);

OTIepUPOBATh TOHATUAMU: CpelHee apud-
METHYECKOEe, MeauaHa, HauOoJIblllee U HaUMEHL-
Iee 3HAYeHUs, pa3Max, TUCIEPCHS, CTaHIAPTHOE
OTKJIOHEHHE YMCIIOBOTO Habopa,

yMeeT ONEepUpoBaTh MOHATHAMH: CpeAHee apud-
METHYECKOe, MeauaHa, HauOoJplllee U HAaUMEHb-
1iee 3HAYCHUSs, pa3Max, IUCIEPCHS, CTaHIAPTHOE
OTKJIOHEHHE YHUCITIOBOTO HAbOPa,

ONEpPUPOBATh  MOHATHUSIMHU:  CIyYaWHBINA
OMBIT M CIy4yallHOE€ COOBITHE, BEPOSITHOCThH CIy-

YailHOTO COOBITHS;

YMEET ONEPHUPOBATH MOHATUAMHU: CIIYYAHHBIA OIBIT
U Clyd4ailHOe COOBITHE, BEPOSTHOCTH CIY4aliHOTO
COOBITHS,

OIIEpUPOBATh MOHATUAMH: TOYKA, INpsMasd,
MIPOCTPAHCTBO, JBYTPAaHHBIA yTOJI,
CKpEUIUBAOIINECS MPsIMBIE, IMAPAUIEIBHOCTD U

TIJIOCKOCTB,

MEPNEHAUKYISIPHOCTD MPSIMBIX M IUIOCKOCTEH,
YroJa MEeXAYy MNPSAMBIMH, YIOJd MEXAYy HNpsSMON W
IJIOCKOCTBIO, YTOJI MEXY INIOCKOCTSIMH, PacCTOsI-
HUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY
IIPSAMBIMU, PACCTOSIHUE MEKY INIOCKOCTSIMU;

YMCEET ONCPUPOBATH NOHATUAMH: TOYKA, IMpsAMasd,

JIBYTPaHHBIA  yroJ,
apajuIeIbHOCTh U

IIJIOCKOCTh, TPOCTPAHCTBO,
CKpPELIMBAIOIINECS TPSAMBIE,
MEPHNEHAUKYISIPHOCTE TPSIMBIX M IIJIOCKOCTEM,
YIoJa MEeXAYy NPAMBIMH, YIOJd MEXAYy NpSAMOU H
IIJIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSMH, PacCTOs-
HUE OT TOYKHU J10 IUIOCKOCTH, PACCTOSHUE MEXAY

NPAMBIMHU, PACCTOSTHUEC MEXKAY IIIIOCKOCTSIMU,

OTIepUPOBATh TOHSTUSIMU: MHOTOTPAHHUK,
CeueHHWe MHOTOTpaHHMKa, KyO, Mapalijiesenumne,
npu3Ma, nupamuja, Gurypa v MoBEpXHOCTb Bpa-

yMEET ONepUpOBaTh MOHATUAMH: MHOTOTPAHHUK,
CEUYeHHE MHOTOTpaHHHUKa, KyO, mapajuiesenumnen,

npusMa, nupampaa, Gurypa v moBEpXHOCTb Bpa-
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IICHUs, IIMHAP, KOHYyC, map, cdepa, ceueHus
¢burypsl BpamieHus, mIocKoCTb, Kacaromasics cge-
pBl, HMIMHIpPA, KOHYCA, IUIONMIAJb MOBEPXHOCTH
MUPaMU/Ibl, IPU3MBI, KOHYCa, IAIHMH/PA, TUIOIAIb
cheprl, 00beM KyOa, MPSAMOYTOJIBLHOTO Tapayuie-
JIeTIHIIeIa, TUPaMUIbI, TIPU3MBI, IIIUHIPA, KOHY-
ca, mapa;

IICHUs, IWIMHAP, KOHYC, wap, cdepa, cedeHUs
(burypsl BpamieHus, mIoCKOCTb, Kacaromasics cge-

pBl,
MAPAMUIbL, TPU3MbI, KOHYCA, LIMJIMHAPA, IJI0IIA1b

ouiInHApa, KOHYCa, IJIomaab IMOBCPXHOCTHU

cheprl, 00beM KyOa, IPSIMOYTOJBHOTO Iapajie-
JIeTHIIeIa, TUPaMUJIb, TIPU3MBI, [IMINHAPA, KOHY-
ca, 1apa;

ONEpPHUPOBATH TIOHATHSMU: JBIKEHHE B
MPOCTPAHCTBE, NOJO0HBIE (UTYPHI B POCTPAHCT-

BC;

yMEeT OIEepUpOBaTh MOHITUAMHU: JIBIKCHHE B
IPOCTPAHCTBE, NOJO0HBIE (UTYPHI B IPOCTPAHCT-
BE;

BBIYUCIIATH TE€OMETPUYECKHUE BEJIMYUHBI
(nmuHa, yronj, miouianb, o0beM, IUIOMIAAL IIO-
BEPXHOCTH), HCIONIBb3YSl H3Y4YeHHbIE (OPMYIBI U

METOJIBI,

YMEET BBIYHUCIATH TE€OMETPUUYECKHUE BEIUYUHBI
(mmuHa, yrod, mwiomaas, 00beM, IO MOBEPX-
HOCTH), UCIOJB3YsI U3y4yeHHBbIE (POPMYIBI U METO-
AbI;

OIEPUPOBATH MOHATHUAMU: IPSIMOYIOJIbHAS
cUCTEMa KOOPAMHAT, KOOPJAWHATHI TOYKH, BEKTOP,
KOOPJMHATBI BEKTOPA, CKAISIPHOE IPOU3BEICHHUE,
YIOJl MEXJy BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3-
BEJICHUE BEKTOPA Ha YUCIIO.

yMEEeT OIIEpUPOBATH IOHATUAMM: HPSAMOYTOJIbHAS
CHUCTEeMa KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOPJHMHATBI BEKTOPa, CKAIIPHOE IPOU3BENICHMUE,
YIOJl MEXKJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3-
BEJICHUE BEKTOPA HA YUCIIO.

3nameo:

MCTOJbI NOKAa3aTCIIbCTB, aJITOPUTMBI pCHIC-
HUs 3aJa4

3HACT MCETOJbI JOKa3aTCJIbCTB, AJITOPHUTMBI PCIHIC-
HUs 3a1a4

ONpCACIICHUA, aKCHUOMbI U TCOPCMBI, IpPHU-
MCHATH UX, IPOBOJAUTH JOKA3aTCIILHBIC pACCYKIC-
HUA B XOAC pCHICHUS 3a/1a4

3HACT OIMPEACIICHUS, AKCUOMBI U TCOPEMBI, IIPUMEC-
HATH UX, IPOBOJAUTH NOKA3ATCIBbHBIC PACCYKICHUA
B XO0ZI€ pCUICHUA 3a1a4

MOAXOSIINI W3YYEHHBIA METOH I pe-
IIEHUS 3aJa4d, paclo3HaBaTh MaTEMAaTHYECKUE
(hakThl U MaTEeMaTUYECKHE MOJICTH B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE;

3HAEeT MOAXOMAIINK M3yYEHHBIM METOM Ul pelle-
HUS 3a/layd, paclio3HaBaTh MaTeMaTHYecKue (ak-
TBl M1 MATEMaTU4YECKHE MOJENH B NIPHUPOAHBIX M
OOLIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE;

IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN POC-
CUHCKOU U MUPOBOM MaTeMaTU4E€CKOU HAYKH.

3HACT MPUMEPbl MaTEMATUUYECKUX OTKPBITHH poOcC-
CUHCKOW U MUPOBOM MaTeMaTU4ECKOM HAYKH.
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3 KPUTEPUU OINEHKHA

Kpurepun ycTHOro oTBeTa

Kpurepun oneHku Ouenka

00y4YaroIuiicsl MOJHO M3JaraeT marepuan (OTBeYaeT Ha BOMIPOC), JaeT Ipa-
BUJIBHOE OIPE/ICIICHUE OCHOBHBIX TMOHATHI; 0OHApY)KUBACT NOHUMAHHE MaTe-
puana, MOXXeT 00OCHOBaTh CBOM CY)KICHHS, MPUMEHUTH 3HAHUS Ha MPAKTHUKE,
MIPUBECTH HEOOXOJMMBIC MPUMEPHl HE TOJBKO M3 Y4YeOHHMKA, HO U CaMOCTOS-
TEJIBHO COCTaBJICHHBIC; M3JaraeT MaTepuall MOCIIeA0BAaTeNbHO U MPAaBHIBHO C
TOYKH 3PCHUS HOPM JIUTEPATYPHOTO SI3bIKA

O1in4yHo

00y4aroIuiicsi 1aeT OTBET, YAOBJIECTBOPSIOUINI TeM e TpeOOBaHUSAM, YTO H
JUIS OLIGHKH «OTJIMYHOY», HO JomycKaeT 1-2 ommOKu, KOTOpbIE caM K€ HCIpaB-
nsiet, 1 1-2 Hepodera B MOCIENOBATEIBHOCTH U S3IKOBOM O(OPMIICHUN H3J1a-
raeMoro

Xopomuio

o6yqa10m1/11710ﬂ O6H8.py>KI/IBaeT 3HAHHE M NOHHMaHHUE OCHOBHBIX IMOJOXKEHHI
JTaHHOM TEMBI, HO M3JIara€T MaT€purajl HCIOJHO 1 JOIIYCKACT HETOYHOCTHU B OII-
PCaACICHUN MOHATUH WJIH (1)OpMy.]'II/IpOBK€ MpaBuJI; HE YMECT JOCTATOYHO l"J'IY60—
KO N JOKa3aTCJIbHO 000CHOBaTbL CBOU CYKACHUA U NPUBECTU CBOU IIPUMCEPDBI;
Hu3jlaract Marcepuajl HCEIOCICAOBATCIBHO WM OOIIYCKAacT OMUOKH B SI3BIKOBOM
O(bOpMHGHHH nu3jgaracmMoro

Y 10BIETBOPUTEILHO

oOyyaromuiicss oOHapy>KMBaeT HE3HAHUE OOJbLICH YacTH COOTBETCTBYIOLIETO
BOIIPOCA, JIOIYCKAeT OMMOKH B (POPMYIMPOBKE ONpENeIeHUI U MPaBHJI, UCKa-
KAOIUE UX CMBICI, OECIIOpAI0YHO U HEYBEpEeHHO u3naraer matepuai. Ouenka | HeynoBneTBopuTeabHO
«2» OTMEYaeT TaKhe HEeJIOCTaTKU B IIOJITOTOBKE, KOTOPBIE SABJISAIOTCS CEPhE3HBIM
NPEMATCTBUEM K YCIEIIHOMY OBJIaJICHHUIO MOCIEAYIOIIUM MaTepHaIoM

Kpurepun onieHkn npakTHyecKuX 3aHATHI

1 akTUBHOCTH Pa0OTHI Ha MPAKTUYECKOM 3aHSTHUU (BBIIOJHEHUE BCEX 3aJaHUMU, MPEAIOKEHHBIX
MIperno/iaBaTesieM);

2 MPaBUJIHLHOCTH OTBETOB Ha BOMPOCHI (BEPHOE, YETKOE U JIOCTATOYHO TITyOOKOE H3T0KEHHE MOHS-
TN, UJEeH, U T.11.);

3 MOJIHOTA U OIHOBPEMCHHO JIAKOHNYHOCTH OTBCTA (OTBCT JOJIKCH OTpaXaTb OCHOBHBIC TCOPHUU U

KOHIEMIMH 110 PACKPhIBAEMOMY BOIIPOCY, COAEPKATh UX KPUTHUECKUN aHAIU3 U COMIOCTaBJICHHE);

4 ymenue GpopMyIupoBaTh COOCTBEHHYIO TOUKY 3pEHHsI, TPAMOTHO apryMEHTHPOBAThH CBOIO TO3H-

LIMIO [0 PaCKPhIBAEMOMY BOIIPOCY;

5 KynabpTypa peud (MaTepuan J0JDKEH ObITh M3J0KEH XOPOLIUM MPO(pEeCCHOHATIBHBIM S3BIKOM, C

Ir'paMOTHBIM UCIIOJIB30BAHUEM COOTBGTCTBYIOH_IGI\/’I CUCTEMBI MOHATHH 1 TepMI/IHOB)
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Kpurtepuu onieHKH NPaKTHYECKOT0 3aJaHUs

Kpurepun oneHku

Onenka

— MPAKTUYECKOE 3aJaHKE BBIMOJIHEHO B YCTAHOBIICHHBIM CPOK C UCIOJIB30Ba-
HUEM PEKOMEHIAIMH MMPero1aBaTels

— TIOKa3aH BBICOKHI YpOBEHb 3HAHWS W3YYCHHOTO MaTepuayia Mo 3aJaHHOMI
TEME

— IPOSIBJICH TBOPYECKHI ITOIXOT

— yMeHHe I1y0OKO aHAJTM3UPOBATh MPOOJIEMY U J1eiaTh 0000IIaoIHe
MIPAKTUKO-OPHUCHTUPOBAHHBIE BBIBOIBI

— paboTa BbITIOJIHEHA 03 OmMMOOK M HEIOUETOB WM JOMYIIEHO He Oosee oJ1-
HOI'0 HEJoueTa

OT1an4Ho

— MPAKTUYECKOE 3aJIaHUE BBITTOJIHEHO B YCTAHOBJICHHBIM CPOK C MCIIOJB30Ba-
HHUEM PEKOMEHIAIIUN MTPEIo1aBaTelIs
— IIOKa3aH XOPOIIWH YpOBEHb BIAJICHUS M3YyYCHHBIM MATEPHUAJIOM IO 3aJ[aH-
HOH Teme
— paboTa BBITIOJHEHA ITOJTHOCTHIO, HO B HEH JIOMYIIEHO:

a) He OoJsiee 0HON HerpyOoi OMMOKK U OJTHOTO HEJI0YETa,

0) niu He OoJiee IBYX HEJOYETOB

Xopomro

— MPaKTHYECKOE 3aJJaHKE BBITIOJHEHO B YCTAHOBJICHHBIH CPOK C YaCTUYHBIM
WCIIOJIb30BAHUEM PEKOMEHIAINI TPENoaBaTeist
— MPOAEMOHCTPUPOBAHBI MUHUMAJIbHBIC 3HAHUS 110 OCHOBHBIM TEMaM H3Y-
YEHHOT'0 MaTepualia
— BBITIOJIHEHO HE MEHEE MOJIOBUHBI pabOTHI MJIH B HEH JTOMYIICHBI:

a) He OoJiee BYX rpyObIX OMIMOOK;

0) He Oosee 0/1HOM Tpy0Oif OMIMOKK U OJTHOTO HEJIOUETa,

B) He OoJiee ABYX-TpeX HErpyObIX OMHOOK;

') 0OiHa HerpyOas omuOKa ¥ TPU HEeI04eTa,

1) IpH OTCYTCTBUU OIIMOOK, 4-5 HE10UETOB

Y 10BJIETBOPHUTEJIBHO

— YHUCJO OMMOOK W HEJOYETOB MPEBOCXOIUT HOPMY, MPH KOTOPOH MOMKET
OBITh BBICTABJIEHA OILICHKA «YIOBJIETBOPUTEIHLHO» WM €CIU MPABUIHHO BBI-
MOJIHEHO MEHEE MOJIOBUHBI 3a1aHUS

— ecnu 00yJaroNIUiiCcsl He IPUCTYIAJ K BHIMIOTHEHUIO 3aJaHUs UM MPABUIBHO

BEITOJTHWI He Oosiee 10 mpoIrieHTOB BCeX 3aaHmid

HeynoBiieTBOpHTEJIBLHO

Kputepun oneHuBaHNs KOHTPOJILHOM PadoThI

Kpurtepuu oneHku

Onenka

— paboTe HpHUCYTCTBYIOT BCE CTPYKTYpPHBIE 3JE€MEHTBI, BOIPOCHI PACKPHITHI
MIOJIHO, M3JI0’KEHHE MaTepuaa JOTMYHO, BHIBOJIBI ApIYMEHTHPOBAHBI, UCIIOJIb-
30BaHa aKkTyajibHasl JUTeparypa, paboTa mpaBUIbHO oopmieHa

OT1n4Ho

— B pabote ecTh 2-3 HE3HAYMTEIbHBIC OMIMOKH, W3JIOKCHHBIH MaTepuain He
MPOTHUBOPEYUT BHIBOJAM, B CIIMCKE MCTOUHMKOB JOCTATOYHOE KOJIMYECTBO IMO-
3UIMHA, HET TPYObIX OIIHMOOK B 0(OPMIIEHUH

Xopowo

— OJIMH W3 BOIIPOCOB PACKPBIT HE IMOJHOCTBIO, MPUCYTCTBYIOT JIOTUYECKUE U
¢dakTHyeckue OMMOKH, MIO0XO MPOCIEKUBAETCS CBA3b MEXAY OTBETOM M BbI-
BOJAMHM, B CIIMCKE JIMTEPATYPbl MHOI'O YCTapeBIIUX HCTOYHUKOB, JOIMYILEHBI
CYIIECTBEHHbIE OIIUOKHU B 0(pOopMIIEHUN

Ya0BJ1eTBOPUTEIBHO

- KOJIMYECTBO OIIMOOK MPEBBIMIACT JOMYCTUMYIO HOPMY, B paboTe OTCYTCTBYH
10T BBIBOJIbI MJIM HE XBATA€T JAPYIMX CTPYKTYPHBIX 2JIEMEHTOB, B CIIUCKE JIUTE-

patypbl HEIOCTATOYHO UCTOYHHUKOB, paboTa odopmiieHa HE 0 TPEOOBAHHSIM

HeynosjerBopurteibHO
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JKCNEepPTHAA OLEHKA MO0 pe3yJibTaTaM HA0JII0eHUs 32 1eATeJIbHOCTHI0 00y4allerocs B npouecce
O0CBOEHHUS Y4eOHOI0 nmpeaMeTa
I/IHTGI‘paJIBHaSI Ka4yC€CTBCHHAA OLICHKA OCBOCHUA yqe6H0ro npeamMeTa, yduTbiBacMasa IIpU IIPO-

MGX(YTOHHOﬁ arrecraguu.

Kpurepuu oneHKH NpPOMeKYyTOYHOM aTTeCTALMH
N3y4enue yueOHOTro mpeaMeTa OCYIIECTBISETCS B TEUEHHE IBYX CEMECTPOB.

[TpomexxyTouHast aTTecTamus IpoBOIUTCS B (hopme Ik3amMeHa (2 cemecTp).

DK3aMeH 1Mo y4eOHOMY MPEeAMETy MPOBOIUTCS B BHJIE KOHTPOJILHON pabOThI 32 BeCh y4eOHBIN
roz.
K cnmaye sk3ameHa momyckaroTcsi 00ydaromiuecs, BBIIIOJHUBIINE BCE OTUYETHbIE PaOOTHI U IMONTY-

YMBLIUC I10 pE3yJibTaTaM TeKymefI ATTCCTAllM OLUCHKN HC HUKC «YyOOBJIICTBOPUTCIILHO.

DK3aMeH MPOBOJUTCS IO 3aBEPIICHUIO Kypca U3yueHUsl y4eOHOro mnpeamera B popMe KOHTPOIIb-
HOM paboThI 3a BeECh yU€OHBIN I'O.
OcHOBOM ISl OTIPE/ICTICHUS OIICHKH Ha 3K3aMEHE CIYKUT 00BEM U ypOBEHB YCBOCHHUS 00ydYaro-

HIMMHECS MaTepHala, mpeyCMOTPEHHOro paboueil mporpaMmoi yueOHoro mpeamMera «MaTeMaTHKa.

Kpurtepuu onenku Ounenka

BcectopoHnHee, cucreMaTudeckoe M Iiy0oKoe 3HaHUE y4eOHOro MporpaMMHO-
ro Marepuajga, CaMOCTOSITENIbHO BBINIOJHEHHBIE BCE NPEAYCMOTPEHHBIE IIPO-
rpaMMoii 3a1aHus, INyOOKO YCBOCHHbBIE OCHOBHAs M JOIOJIHUTENbHAS JIUTEpa-
Typa, peKOMEHIOBaHHas IPOrpaMMOi, akTUBHAas paboTa Ha MPAKTUYECKHUX 3a-
HATUSX.

OOyuarommiicss pa30upaeTcs B OCHOBHBIX HAyYHBIX KOHLEMIHUAX IO H3yyae- OtnnuHO
MOMY y4eOHOMY IpeIMeTy, HMPOSBUBIIUN TBOPUECKHE CIHOCOOHOCTH M HAy4-
HBIA TIOJIXO/1 B IOHUMAHUU M U3JI0KEHUH y4eOHOro MpOorpaMMHOTO MaTepua-
na.

OtBet oTnM4aeTcst 60raTCTBOM U TOYHOCTBIO MCIIOJIb30BAaHHBIX TEPMUHOB, Ma-
TepHaJl U3J1araeTcs MOCIeI0BaTENBHO U JIOTHYHO

JIOCTaTOYHO MOJTHOE 3HAHHE Y4eOHO-ITPOrpaMMHOI0 MaTepuaia.

OOyuaromuiics He JOMYCKaeT B OTBETE CYIIECTBEHHBIX HETOYHOCTEW, camo-
CTOSITEJIBHO BBIIIOJIHUBIINK BCE NPELYCMOTPEHHBIE IPOIPaMMOM 3aJ1aHHUs, yC-
BOMBIINNA OCHOBHYIO JINTEPATypy, PEKOMEHJIOBAHHYIO ITPOrpaMMOi, aKTUBHO Xopomo
pa0oTaBIIMf HAa MPAKTUYECKUX 3aHATHUAX, MOKA3aBIIUN CUCTEMAaTUYECKUN Xa-
pakTep 3HaHUN MO yueOHOMY MpEeAMETY, TOCTATOUHbIN IS NajdbHeHen yue-
ObI, @ TAK)KE CIIOCOOHOCTh K UX CAMOCTOSITEIbHOMY MOMOJHEHHIO

OOyuaromuiics Mokas3ajl 3HaHHE€ OCHOBHOI'O y4eOHO-IPOTPaMMHOI0 MaTepua-
7a B 00bEMe, He0OX0IMMOM JUTsl AajbHeHIe yueObl u nmpeacTosieid paboTsl
M0 CTENHUAITBHOCTH, HE OTJIMYABIINICS aKTHBHOCTHIO HA MPAKTHYECKUX 3aHs-
TUSX, CAMOCTOSTEIbHO BBIIOJHHUBIIUI OCHOBHBIE IPEIyCMOTPEHHBIE MPO-
rpaMMOU 3a/laHusl, OJTHAKO JOMYCTHUBIIMIA MOTPEIIHOCTH TPU UX BBITIOJHEHUHU
U B OTBeTE Ha AU(PepeHIIMPOBAHHOM 3a4eTe, HO 00J1aJaloIii He0OX0IUMBbI-
MH 3HaHUSIMH JUIS yCTPaHEHUS IO/ PYKOBOJCTBOM IpErojaaBaTesst Hauboiee
CYIIECTBEHHBIX MOTPEUTHOCTEN

Y 10BIIETBOPUTEITHHO
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oOy4aroruiicss o0OHapyXUBaeT MPoOeIbl B 3HAHUSIX WU OTCYTCTBUE 3HAHUH 110
3HAYUTEIBHOM YacTH OCHOBHOTO Y4eOHO - IPOrpaMMHOTO MaTepHaia, He BbI-
MOJTHUBIIUN CaMOCTOSTENBHO MPEIyCMOTPEHHBIE POTPaMMO OCHOBHBIE 3a-
JaHWus, [[OHYCTI/IBLHI/Iﬁ MPUHIUITNAIIBHBIC OIIMOKHA B BBIIIOIIHEHUU npeayCcMoT-
PEHHBIX MPOrpaMMOH 3aJaHui, HE OTPaOOTABIIMK OCHOBHBIE NpakTU4eckue | HeymoBieTBOPUTEIHHO
3aHATHS, JOMYCKAIOMIUN CYIIECTBEHHBIE OMIMOKM MPH OTBETE, U KOTOPBIA HE
MOJKET MPOJODKUTh OOYYCHHE WM TPUCTYIMUTh K MPOPECCHOHATBHOMN Ies-
TEJBHOCTU 0€3 JOMOJHUTEIBHBIX 3aHATUN MO COOTBETCTBYIOIIEMY y4eOHOMY
peMeTy
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4 OIIEHOYHBIE CPEJICTBA JUISI TEKYIIEI'O U PYBEKHOI'O KOHTPOJISI 3HA-
HUM 1 YMEHUI

3aganus 1J19 OLeHKH OCBOEHUS

PA3JEJIA 1 BEKTOPBI

OO0yuaromuiics T0KEeH

3Hamy:

- METO/IbI IOKA3aTeIbCTB, aJITOPUTMBI PEIICHHUS 33134,

- OIIpEJICIICHUS, aKCHOMBI U TEOPEMBI, IPUMEHSTh MX, IPOBOJUTH JTOKAa3aTeIbHBIC PACCyiK-
JICHHS B XOJIC PELICHUS 3a/1a4;

- MOJXOMSIINN U3Y4CHHBIH METOJ JUIsl PEUICHHUs 3aJlaud, Paclio3HaBaTh MAaTEMATUYCCKHE

(bakThl 1 MaTeMaTHYECKHE MOJIENIU B IPUPOIHBIX U OOLIECTBEHHBIX SABJICHUSAX, B HCKYCCTBE;
— IIPUMEPBI MATEMATHYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MaTeMaTU4ECKOM HAYKH.
ymembo:
— OIIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT, KOOPAUHATHI TOUYKH, BEK-
TOp, KOOPJIMHATBI BEKTOpA, CKAIISIPHOE IIPOU3BEEHUE, YIOJ MEXIY BEKTOPAMH, CyMMa BEKTOPOB, IIPOU3-

BCACHHUEC BEKTOpPA HA YHCJIO.

Tunosbie BONPOCHI 1JIs1 yCTHOTO ONPOCa
1. Bexropsl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Cli0’KeHHE BEKTOPOB. Y MHOKEHHE BEKTO-
pa Ha ymcio. Pa3noxeHue BeKTOpa 1o HanpaBIeHUSAM. YTOJ MEXY IBYMSI BEKTOPAMHU.
2. IIpoekuus BexTopa Ha ock. KoopauHatel BekTopa. CKalspHOE POHU3BEIEHIE BEKTOPOB.
3. Kommnanapusle BekTOpbl. Pa3noskeHne BekTopa Ha coctasistonue. [lpaBuino napanienenu-
neza.

4. KoopauHatsl BekTopa. CBsI3b MEX]ly KOOpJIMHATAMH BEKTOPOB M KOOPAWHATAMH TOYEK.

TunoBasi koHTpo/IbHAsA padora Pa3nena 1
1. Jausl Touku A(3; 4; -1) u B(-5; 6; -2). Haiiaure KOOpANHATHI BEKTOPA BA

2. Jansl Toukn A(4; 5; 1) u B(0; 9; -8). Uemy paBeH Moynb BeKTOpa AB?
3. Haiinure koopauHatTel cepennbl otpe3ka AB, eciu A(5;-5;-1) u B(7;-15;9).

4. YeMy paBeH MOJYJIh 5(2\/5 3J2;/5 )

5. BBIUMCINTE CKaNsApHOE IPOU3BENEHNE BEKTOpoB d (2; -1,5;4) n b (-3,5; 2; 0)
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8.

U 3 paBHBI:

9.

BBIYHCIUTB YTON MEXIy BEKTOpPAMH 5(3;3;0) u 6(3;0;0) ;
-(3 1 -1 31 - - .
JlaHbI BEKTOPBI & gg llub Z ' 575 . Borumcnuts koopaunaTel BekTopa M =15a—-8b.

Bekropsl @ u b xommneaphsie 1 3axanus! B Buge @ = of -5 + 2k u b = -157 +pf - 10k.

Bekropsl d u b nepneHaMKyISpHLI U 3aJaHHbI B Buae d = Mi +2j -16k u b = 50 +4mj

+13k. m paBHO:

10.

JlaHbI BEKTOPBI b (8; 0; 6) u ¢ (0; 2; 4). Beruuciaure KOOPIUHATHI BEKTOpa

d=(2b - b)( b-27):

11.

12.

13.

14.

Haiiure npoeKIuy BEKTOpa Ha 0ch X , €ClIH ‘a‘ =18 o =60°
_ - — A

Haiimure a-b, ecan ‘a‘ =8 ‘b‘ =7, ab=60°

Haiigure 5~(35+6), eciu ‘a‘ =6, ‘b‘ =3, alb

Haiinure (5—25)-(35+5), eclu H =2 ‘6‘ =5 cosa=-1
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PA3JEJI 2 KOPHU, CTEIIEHH, JIOTAPUPMBbI

OO0yuaromuiics T0KEeH

3HaAmbv.:

MCTOAbI JOKA3aTCIIbCTB, AJITOPUTMbBI pCHICHUSA 3a4a4;

- HO[[XOI[SIH.[HFI HSYqGHHLIfI MCTOH I pCUHICHUA 3a4a4u, paClio3HaBaTb MAaTCMATHUYCCKUC (baKTBI

U MaTEMaTUYCCKNEC MOACIIN B IIPUPOAHBIX U 06IH€CTB€HHBIX SABJICHUAX, B HCKYCCTBC.

ymemb:

— OIICpHUPOBATH MOHATHUAMMU: CTCIICHb YHCJIA, JIOI‘apI/I(bM qucia,

— OIICpHUpOBATH MOHATUAMHU: palUOHAIbHAA (bYHKIII/Ii[, IIoKaszarTcijibHas (1)yHKIII/I$[, CTCIICHHAasA

byHKIus, morapupmudeckas QyHKIMs, TPUTOHOMETpUuYecKue GyHKIIMU, 00paTHbIC (YHKIUH.

1.
2.

Tunosbie BONPOCHI 1Jis1 yCTHOTO ONpPoca
Lenble u parmonanpHbIe yKcna. JlelicTBuTenbHble yncia. [IpubnukeHHble BBIYUCICHUS.

KommiekcHsle uncna. AnreOpandeckast popma 3anucu KOMIUIEKCHOTo uucia. ['eomerpudeckast

uHTeprpeTanus. JIeficTBrs Hall KOMIUICKCHBIMU YHCIAMH B alreOpandeckoit popme.

3. KopHu HaTypallbHOM CTENEHHU UX YMCIia U UX CBOICTBA.
4. CreneHH ¢ pallMOHAIILHBIMU TIOKA3aTeIsIMU, UX CBOMCTBA.
5. CpaBuenue creneneit. [IpeoOpazoBanus BRIpaXEHUM, COACPIKAIINX CTETICHH.
6. CreneHn ¢ MeHCTBUTENFHBIMU TIOKa3aTesiMU. CBOWCTBA CTENCHH C JICHCTBUTEIBHBIM ITOKa3a-
TEJIEM.
7. Jlorapudm. Jlorapudm umncna. OcHoBHOE snorapudmuyeckoe ToxaecTBo. CBoicTBa jJorapud-
MOB.
8. JlecaTmuHble u HaTypaibHBIE Jorapudmel. [IpaBuma neiictBuii ¢ norapupmamu.
9. Ilepexon kK HOBOMY OCHOBaHHUIO. AnreOpandeckue npeoOpa3oBaHus, coieprKalue Jorapupm.
TunoBasi KOHTpPO/IbLHAsA padoTa Pasnena 2
1) HaiiguTe 3HaYueHHE BHIPAKEHUS:
1. (V147 -v27)\3 5, % 9. log;;12.1+log;;10
326 .3
2. %% 6. 4°%.16%% 10. log,,520—log, ;53
3. 9.9/243.39243 7. 8‘/ﬁ+3-8’2"/ﬂ 11 11. 2I0925 +81loggx/ﬁ
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287 .27

127
2) YnpocTuTe BhIpakeHue
4\/; +3 3\/;

- —3X+2

JX X

421%a —73/%a
184/4a

36

Ig7(log, 15+ log, 4 —log, 6)

X2
log, g+ eom log, x =4

|oga(a7b1°), ccnm 10g, 2=
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PA3JEJI 3 YPABHEHUS U HEPABEHCTBA

OO0yuaromuiics T0KEeH

3Hamp:

- METOJIbl JOKa3aTeJIbCTB, AITOPUTMBI PELICHHUS 3a/1ay;

- OIpeesieHus, aKCHOMBI M TEOPEMBbI, IPUMEHSATH UX, POBOAUTH JIOKA3aTEIbHBIC PACCYKICHUS
B XOJI€ pEIICHNUS 3a/1a4;

- TOIXOMASAIINI W3YYCHHBIH METOJ JUIS PEIICHHS 3aa4H, paclio3HaBaTh MaTEMAaTUUECKHE (PAKTHI
¥ MaTeMaTU4YeCKHe MOJIENIN B IPUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE.

ymembp:

— ONEepHUpPOBATH MOHATHUSAMH: CTETICHb YMCIIA, JIOTapu(M YHCIIa;

— ONEepHpPOBAThH MOHATHAMH: PAIMOHATIBLHBIC, HPPALMOHATBHBIE, TIOKAa3aTeNbHbIE, CTETICHHBIE, J0-
rapupMuIECKue, TPUTOHOMETPUIECKHE YPAaBHEHUSI U HEPABCHCTBA, UX CUCTEMB,

— ONepHpOBaTh TMOHATHAMHU: palMOHaTbHAas (YHKIMSA, IOKa3aTelbHass (YHKLMUS, CTETIEHHAs
¢bynkuus, morapupmMudeckas GyHKINS, TPUTOHOMETPHYECKUE PYHKIIUHN, 0OpaTHbIC (GYyHKINH;

— pemarb TEeKCTOBBIC 33/1a4H PA3HBIX THUIIOB (B TOM YHCII€ HA MPOIECHTHI, TOJM U YacTH, HA JIBH-
KEeHue, paboTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJIOTH, 33/1a4d U3 OOJACTH YNPABJICHUS JIMYHBIMH U CE-

MeHHbIMH (PHHAHCAMU).

Tunossie BONIPOCHI AJIs1 YCTHOI'O OIPoca

1. JIuneiinsle ypaBHeHUs ¢ oHOU nepeMeHHOU. KBangpaTHble ypaBHeHus. CUCTEMbl ypaBHEHUH ¢
OJIHOM IIEPEMEHHOM.

2. UppannoHanbHble ypaBHEHH. METOABI pelIeHNi HppalliOHAIBHBIX YPaBHEHUA.

3. INokazarenbHble ypaBHEHUS. METOIBI pelIeHU MOKa3aTebHBIX YPaBHEHHIH.

4. Jlorapudmuueckue ypaBHeHHs. MeTO/bI peleHui JorapupMHUUecKuX ypaBHEHUH.

5. JIuHeliHble HEpaBEHCTBA C O/1HOM nepeMeHHON. KBaspaTHbele HepaBeHCTBa. MeTO1 HHTEPBAIIOB.
CucreMsbl HEpaBEHCTB C OJHON MEPEMEHHOM.

6. HppannoHanabHbIE HEpaBeHCTBA. METOIBI pelIeHU T HPPAIMOHAIBHBIX HEPABEHCTB.

7. Iloka3arenbHble HEpaBEHCTBA. MeTO bl pellIeHHH MoKa3aTeIbHbIX HEPABEHCTB.

8. Jlorapudmuyeckne HepaBeHCTBA. MeTO/IbI PELICHU JTOrapupMUUECKIX HEPABEHCTB.
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TunoBasi KOHTpPoJLHas padora Pa3znena 3

1. Pemnre ypaBHeHus:
1) [3x—3 =6x 6) 2log,(3x—5)=log, (15— x)
2) (4x—3) -16x* =0 7) VX+9-x+3=0
3) (x=5)x—3)+1=0 8) 3 +3 =4

X_7:X_3 9) 3x+1+53>(:72

X+3 Xx+9
5) log,(-5-x)=3 10) 0,0625-(0,25)° = 4*
2. Pemmnte HepaBeHCTBA:
1) 5x*—3x—2>0 3) (0,8 > (1,25)

X+5
2

2) log . (x* —=7x+6)<2 4) (1,02)" " <1
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PA3JEJI 4 TPUTOHOMETPUS

OO0yuaromuiics 10KeH

3Hamy:

- METOJbl JOKA3aTeNbCTB, AITOPUTMBI PEIICHUS 33/1a4;

- OIpENENICHUs], aKCHOMBI ¥ TEOPEMBI, IIPUMEHATH UX, IIPOBOJUTE JOKA3aTEIbHbIE PACCYKICHU
B XOJI¢ pELICHUS 3a/1a4;

- TOAXOJALIMHA M3Y4YEHHBIH METOX JUIsl PELICHUs 3a/lau, paclio3HaBaTh MaTeMaTHYecKue (akThl
Y MaTeMaTU4YeCKHe MOJIEJIN B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE;

- IIPUMEpBl MATEMATHYECKUX OTKPBITUN POCCUNCKOW U MUPOBOM MaTEMaTUYECKON HAYKHU.

ymembo:

— OIEpUPOBATh NOHATHUSAMU: PAlMOHAIBHBIE, UPPALIMOHAIBHBIE, TIOKA3aTEIIbHBIE, CTEIIEHHBIE, JIO-
rapupmMuUecKue, TPUroHOMETPUYECKHE YPaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI,

— OINEpHpOBATh MOHATUSMHU: palMOHATbHAs (YHKIHWS, TNOKa3aTreidbHas (QYHKIUS, CTENEHHAS

¢bynkuus, norapudmMudeckas GyHKIHS, TPUTOHOMETpUIECKHE PYHKIINHU, 0OpaTHBIC ()YHKIIUH.

Tunosbie BONpPOCHI 1JIs1 yCTHOTO ONPOca

1. Tpuronomerpuyeckue 1 00paTHbIE TPUTOHOMETPUUYECKUE (PYHKITHH.

2. PannanHOe u3MepeHue yrios u 1yr. BpamarensHoe neuxkenne. COOTHOLIEHUE MEXIY Ipaayc-
HOH W paJluaHHON MepaMu yria.

3. CuHyc, KOCHHYC, TaHT€HC M KOTAaHTEHC JICHCTBHTEIBHOTO YMCIA. 3HAKW CHHYCa, KOCHUHYCA,
TaHr'€HCa U KOTaHreHca. 3aBUCUMOCTh MEXKIY CUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT€HCOM OJIHOTO
U TOTO XK€ yIJIa.

4. ®opmyinsl npuseaeHust. Popmyiisl ciaoxeHns. @opMysbl ABOWHOTO U MOJIOBUHHOIO YyIJa.

5. IIpeobpazoBaHre CyMMBbl TPUTOHOMETPUUYECKUX (PYHKUMH B MPOU3BEIECHUE U MPOU3BEICHUS B
CyMMY.

6. BelpasxeHHe TPUTOHOMETPUUYECKUX (DYHKIMN Yepe3 TAHT€HC MOJOBUHHOTO apryMeHTa.

7. OOpatHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

8. Ilpocreiimme TPUTOHOMETPUIECKHE YPABHEHUSI.

9. CriocoOBbI penieHit TPUHTOHOMETPHYECKIX YPAaBHEHHUN: CBOJSIIIMXCS K KBAIPATHBIM, peliacMble
pa3IoKEHUEM Ha MHOXKUTEIH; OJJHOPOIHBIE TPUTOHOMETPUUECKNE YPABHEHUS.

10. Ilpocreiimne TPUTOHOMETPUUECKHE HEPABEHCTBA.
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TunoBasi KOHTpPoJbLHas padora Pa3nena 4
1. Haiimure 3naueHue Boipakenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°
2. VIIpoCTUTE BBIpaXKEHHE: (2 sina + 3¢os 0{)2 + (35in o —2C0S 0!)2

cos(27 — e )cos(7 + )
3. Ympoctute, UCIONb3yst (OPMYJIbI IIPUBEICHHUS: -
sin(2 - ajsin(ﬁ +a)

4. Tlo 3amaHHOMY 3HAUYEHUIO TPUTOHOMETPUYECKOH (PYHKINH, HAIuTe 3HAYCHHE
ctg a, ecmu sin 0=0,8 u %< o<T.

5. Pemire ypaBHeHus:

x z) 3 _ .
1) COS(E_ZJZ7; 2) sin®x—3cosx—3=0; 3)1+sinx=0.
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PA3JIEJI 5 ®YHKIINU

OO0yuaromuiicst 10KeH

3HamMy:

- METO/IbI I0Ka3aTeIbCTB, AITOPUTMBI PEIICHUS 3a/1a4;

- OIpEeJIeIeHHsI, aKCHOMBI U TE€OPEMBbI, IPUMEHATh UX, IPOBOJAUTH JOKa3aTelbHbIE PACCYKICHUS B
XOJI€ peLIeHUs] 3a/1a4;

- MOAXO/ASIINN N3YYCHHBIN METOJ JJIsl PEIICHUS 3a/1a4M, paclio3HaBaTh MaTeMaTnieckue (HpakTol U
MaTeMaTHYeCKHUe MOJIEIH B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE;

- IpUMEPBbI MATEMATUYECKUX OTKPBITUM POCCUMCKON U MUPOBOM MaTEMAaTHYECKON HAYKH.

ymembw:

— ONepUpoBaTh MOHATUSAMH: (YHKIIHs, HEMpepbiBHAs (YHKIMS, MPOU3BOJIHAS, MTEPBOOOpa3Has,
OIPEICIICHHBIN HHTETPAI

— ONEpHUpOBATh MOHITHSIMH: pPANHOHAIBbHAS (YHKIMS, TOKa3aTelbHAs (QYHKIHMS, CTEIEeHHAs

¢bynkuus, morapudmMudeckas QyHKIHS, TPUTOHOMETPUIECKHE PYHKIINHU, 0OpaTHbIC ()yHKIIUH.

Tunosble BONPOCHI 1JIs1 yCTHOT'O ONpoca

1. Tlonstue ¢pynkuuu, uncioBor pyHkuuu. CrocoOs! 3a1anus GyHKINH.

2. OGnacte ompeneneHuss 1 MHOXXECTBO 3HAYCHMIA; rpaduku (QYHKIHNA, TIOCTPOCHUE TPaPHUKOB
(GyHKUNH, 3alaHHBIX Pa3IMYHBIMU CIIOCOOaMHU.

3. CpoiicTBa (yHKIMHU: MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAaHHMUYEHHOCTb, MEPUOIUY-
HOCTb.

4. TlpoMexyTKH BO3pacTaHHsl U yObIBaHMs, HauOOJbIllee U HaUMEHbIIEe 3HAYCHHs, TOUKH JKC-
Tpemyma. I'paduueckas uHTEprpeTanus.

5. Ilpumepsl pyHKIIMOHANBHBIX 3aBUCMMOCTEN B PeabHbBIX IPOLIEcCax U SIBICHUSX.

6. O6patubie pyHKIMU. OOIACTh ONPeIeICHHS U 00IacTh 3HAYCHUH 00OpPaTHON (DYHKIIHH.

7. IlokazarenbHas, Jorapudmuyueckas, cTeneHHas (pyHKUINH, ©X OCHOBHbBIE CBOMCTBA U rpauKy.
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TunoBasi KOHTpPoJbLHas padora Pa3znena S

Mo rpaduky dpynkuuu y = f(X) ykaxwure:

. OGnacTtp onpeeneHus:

. O6nactp 3HaUECHUH QYHKITUH:
. IlpomexyTku yObIBaHUSI:

. Hynmu ¢pynkumu:

. Hanbonbiee 3nauenne GyHKIUU:

o 01~ WD P

. OKcTpeMyM (pyHKLIHHU:

2-x)

/. Haiimure o6aacth onpenenenus QyHKuuu y =, [~ e
X i

8. Cpenu 3a1aHHBIX QYHKIMHA TEPEUYNUCITUTE UYETHBIC
1)y = 2x% 2) y=x; 3) y = 5x; 4) y=x*—4x+3

9. Iloctpoiite rpadux GyHKIMH Y = ‘Xz —3X+ 2‘
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PA3JIEJI 6 HAYAJIO MATEMATHYECKOI'O AHAJIU3A

OO0yuaromuiicst 10KeH

3HamMy:

- METOJIbl JOKA3aTeNbCTB, AITOPUTMBI PEIICHUS 3a/1aY;

- ompezesieHusl, aKCHOMbI U TEOPEMbI, IPUMEHSTh UX, IPOBOAUTH JOKa3aTeNbHbIE PacCyKICHUs
B X0JI€ PEIICHUS 33]1a4;

- TOIXOJSAIINA U3YYCHHBIM METOJI ISl PEIICHUs 3a/1a4H, PACIIO3HABATh MaTeMaTU4YeCKue (PaKThI
Y MaTeMaTUYECKUE MOJICIH B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE;

- OpUMEPhl MATEMATHUYECKUX OTKPBITUA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH.

ymembw:

- OIEpPHPOBATh MOHATUSAMU: (YHKIUS, HETPEPhIBHAS (YHKIIHS, MPOU3BOIHAsS, TIepBooOpa3Hasi,

OTpeieNICHHbINA HHTETpall.

Tunosbie BONIPOCHI AJIs1 YCTHOI'O OIPoOca

1. Yucnossle nocnenoBareabHOCTH. CIIOCOOBI 3a/1aHMs U CBOMCTBA YUCIIOBBIX [1OCIIEI0BATEIbHO-
cTeil. MOHOTOHHBIE M10CIIEN0BATENbHOCTH. OrpaHUYEHHbBIE U HEOTPAHUYEHHBIE I10CJIEJ0BATEIbHOCTH.

2. Tlonsarue o mpezene nocienoBarenbHocTH. CyliecTBOBaHHE Ipeieia MOHOTOHHOM OrpaHnuyYeH-
HOH mocinenoBarenbHOCTH. CyMMHUPOBaHME TIOCIEI0BATEIbHOCTENH. beckoHeuHo yOpIBaroIas reoMeTpu-
yeckas Iporpeccus U ero cymma. Jucio e.

3. Ilpenen ¢pynkuuu B Touke. Ilpeaen pynkuuu B Touke u Ha 6eckoHeuHocTu. [loHsTHE O HEmpe-
PBIBHON (QYHKIUU.

4. 3anaum, NpUBOAAILIME K TOHATHIO TPOoU3BOIHOM. [Ipon3BoiHas, ee MEXaHMYECKUN CMBICIT.

5. Ilpou3BoHas CyMMBbI, pa3HOCTH, TPOU3BEICHUS U YACTHOTO IBYX (PYHKLUH.

6. IIpon3BOHBIE HEKOTOPBIX ATEMEHTAPHBIX (DYHKIIHMI: MPOM3BOAHBIE TOKa3aTEeIbHOM, JJorapud-
MUYECKOW, CTENEHHOM, TpUroHoMeTpuieckoi GyHKuuu. [Ipon3BoaHbIe 00paTHBIX TPUTOHOMETPUUYECKUX
GyHKIHI.

7. I'eoMeTpruYecKHii CMBICI TPOU3BOIHON. YpaBHEHHE KacaTeIbHOM K TpapuKy GyHKIUN

8. M3yuyeHue npaBuia BEIYUCIEHUS TepBooOpa3Hoit 1 Teopembl HptoTrona — Jleitouuna.
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1)

2)

3)

4)

5)

TunoBasi KOHTpPoJLHas padora Pa3gena 6

Hajigure npousBoaHbie PYyHKIMA

a) y=x18+5x7—9x+1—\/§—11 B) y=e*-/x
X
4 7 x* +1
0) y=— +——6arctgx +5x r) y=
)y x> X g )y X2 =2

2 .
JIBU>KEHHME TOUKH ITPOUCXOJUT 110 3aKOHY S(t) =3t" +5t -9 . B kakoii MOMEHT BpeMeHHU CKOPOCTh

JBKEHUS TOYKW paBHa 117

HajinnTe HeonpeaeJeHHbI HHTErpaJ:

a)_[(x3 - 2x+1)dx; 0) J(Scolsz " +69)dx B) [(7x+1)dx.

Boruucianre HHTEIrpaJjibl

(cos x +sin x Jdx

Oty

2 2
a) j(2x—5)dx; 0) J.(x2 —6x +9)dx B)
-1 ]

Haiigure muiomanab GUrypbl, orpaHu4eHHON JUHUsIMHI Y =4 — X2 , Yy=X+2
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PA3JIEJI 7 TEOMETPUA

OO0yuaromuiics T0KEeH

3Hamb:

- METOJbI JOKA3aTeJIbCTB, AITOPUTMBI PEILIEHU 3a/1a4;

- OIpENEIICHUs], aKCHOMBI U TEOPEMBI, IIPUMEHATH UX, IIPOBOJUTE JOKA3aTEIbHbIC PACCYKICHUS
B XOJI€ PELICHHUs 3a/1a4;

- TOAXOIALIMHA M3Y4YEHHBIH METOJ JUIsl PELICHUs 3aJauu, paclio3HaBaTh MaTeMaTUYecKhe (aKThl
¥ MaTeMaTU4YeCKHe MOJIENN B IPUPOJHBIX M OOLIECTBEHHBIX SBICHUSAX, B UCKYCCTBE;

- IIpUMEpBl MATEMATHYECKUX OTKPBITUN POCCUNCKOW U MUPOBOM MaTEMaTU4YECKOM HAYKHU.

ymembw:

— OIlepUpOBaTh IOHATUSAMM: TOYKA, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO, ABYTPAHHBIM YIoJI,
CKPEILMBAIOIINECS MIPSIMbIE, IAPAJUIEIBHOCTD U MEPIEHAUKYIIPHOCTD IPSIMBIX U IUIOCKOCTEH, YTOJI MEXK-
Iy TIPSMBIMH, YTOJI MEXKIY IPSIMON U INIOCKOCTBIO, YTOJI MEXKY IIIOCKOCTSMH, PACCTOSIHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSTHUE MEXAY IMPSMBIMH, PACCTOSHUE MEKY INIOCKOCTSIMY;

— ONepUpOBaTh MOHATHSAMU: MHOTOTPAHHUK, CEYEHHUE MHOIOIpaHHMKA, KyO, mapaisenenurne,
npu3Ma, mupamMuaa, GuUrypa u NOBEPXHOCTh BpAIICHUs, HWIMHAP, KOHYC, map, chepa, cedyeHus Qurypsl
BpallleHMs, IUIOCKOCTh, Kacaroulascs cgepbl, MWIMHIpPA, KOHYyca, IUIOLIaJb MOBEPXHOCTH MHUPaMUIbI,
IPU3MBI, KOHYCa, IWIMH/PA, TIoMaab chepbl, 00beM Kyba, IpIMOYTOJIbHOTO Mapajuleenumeaa, mupa-
MHU/IbI, IPU3MBIL, HUIMHAPA, KOHYyCA, 11apa;

— OICPUPOBATH MMOHATHAMUA: IBUKCHUC B IIPOCTPAHCTBE, HOI[O6HBI€ q)nrypbl B IIPOCTPAaHCTBE,

— BBIYUCIIATh TEOMETPUUECKUE BEIUYHHBI (JUTMHA, YTOJ, TUIONaAb, 00BEM, TIJIOMIAIs TOBEPXHO-

CTH), UCTIOJIb3YsI U3yYEHHBIE (DOPMYIIBI U METO/IBI.

Tunossie BONIPOCHI AJIs1 YCTHOI'O OIPoOca

1. B3aumHoe pacnonoxeHue AByX IpsIMbIX B pocTpaHcTBe. [lapanienbHOCTh NPsAMOM U IIOCKO-
ctu. [lapannenbHOCTh IIIOCKOCTEN.

2. IlepneHIUKYISIPHOCTh MPSIMOMl M TUIOCKOCTH. [lepneHAMKyisip M HaKJIOHHAS. YTOJI MEXIy
MPSIMOM U TUIOCKOCTBIO.

3. JIByrpaHHbBIH yroj. YTol MeXIy ITOCKOCTIMH. [1epeHIuKyIIpHOCTh IBYX TIOCKOCTE.

4. TloHsATHE O TEOMETPUUECKOM Teje U ero noBepxHocTu. [lonstue mHororpannuka. Ilpencras-
JIHHE O MPAaBUJIBHBIX MHOTOIPaHHUKAX (TeTpa’ip, KyO, OKTasrap, JOJeKadIp, HKOCAIIP).

5. Bepmunsl, pedpa, rpanu MHororpaHHuka. Pa3seprka. MHororpanssle yribl. Beimykiibie MHO-

rorpanHuku. Teopema Dunepa.
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6. [Ipusma. Bunbsl npusm (npsimMas U HakJIOHHas, MpaBuibHas mnpusma. Ilapamnenenunen u ero
cBoiictBa. [Ipssmoyronbubiid napamienenumnen. Ky6. ceuenue nmpusm.

7. Iupamuna. [paBunbHas nupamuga. YcedeHnas nupamuaa. Terpadap. Ceuenue nupamMusl.

8. IloBepxHocTh BpamieHus. Teno Bpamenus. Llummaap u konyc. YcedeHHbl KoHyc. OCHOBaHHE,
BbICOTa, OOKOBAsi IOBEPXHOCTh, 00Opa3yrolas, pa3BEpTKa.

9. Codepa u map. BzaumHoe pacnonokeHne mIoCKOCTH U Iapa.

10. O6beMm u ero usmepenus. [lonsarue oobema. opmynsl 06beMa KyOa, MPSIMOYTOIBHOTO IMa-
paienenumnesa, Npu3Msel, IWIMHAPA. Popmysbl o0bemMa nupamMuabl U Konyca. O0beM yceuCHHOU mupa-
Muibl. O6beM koHyca. OObeM Iapa 1 ero 4acTeu.

11. OtHomienre 00bEMOB TOAOOHBIX Tei. [liomaas MOBEPXHOCTH T€OMETPUUYECKOTO TeJa.
[Inomane noBepxHOCTH NpU3MbL. 1lnomans NOBEpXHOCTH NpsAMON Npu3Msbl. 1lnomans NOBEpXHOCTH NH-

pamubl. [Inomaas MOBEpXHOCTH MPABUIBHON, YCEUCHHON MTUPAMU/IBL.

TunoBasi KOHTpPoJLHas padora Pa3znena 7

1. YcranoBuTE COOTBETCTBHE:

HasBanue ¢popmy.ibl ®opmyaa

1. nnomans mwapa a)S=25,,+S;,
1

2. Tutoma b OOKOBOM TTOBEPXHOCTH KOHYCA b) V= gﬂh(Rz +rR+r?)
3. 06BeM IHTHH/PA C) S = 4nR*
4. miomaab 60KOBO MOBEPXHOCTH YCEUEHHOU TUPAMHIBI dV =R ’h
5. TJIOIIA b MTOJTHOW MOBEPXHOCTH MapajuieNenuIe/a e) S = ph

V s ()
6. moraab GOKOBOI MOBEPXHOCTH TPU3MBI f)S= I
7. 06bEM YCEUEHHOTO KOHYCa 9) S =Rl

2. OTtHOmIeHNE 00BEMOB JIBYX MIApOB paBHO 64. HalinuTe oTHOMEHHE TUTOMIA/IeH TTIOBEPXHOCTEH.

3. HaiinuTe pacctosiHie OT LIEHTpa I1apa 10 MJIOCKOCTU CEUeHHs, eCIIM pajuyc Imapa paBeH 13 cm,
a painyc CEUYEHUs paBeH S CM.

4. Ky0 omnucan okoio cgepsl paauyca 3. Haiiiute 00beM U TII0IaAb MTOBEPXHOCTH.

5. [momaas oceBOro ceYeHus IMWIHHPA paBHA 24 CM2, a IIoniaab OCHOBAaHUSI — 167 cm?. Haii-
nuTe 00beM MUITUHIPA.

6. O0beM nepBOro HWIMHAPA paBeH 22. Y BTOPOro IMMIIMHJpPA BHICOTAa B TPH pa3a Oojblle, a pa-

ANYC OCHOBAaHHA — B IBA pa3a MCHBIIC, YEM Y IICPBOTO. Haiitn 006em BTOpPOT'O UJIKHAPA.
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7. B mpaBunbpHOM ueThipexyroyibHOU upamuge SABCD cTropona ocHoBanwms paBHa 4 cM, O0KO-
Boe pedpo 5 cm. Haitnure miomiaas 60KOBON MOBEPXHOCTH MUPAMUIBI K 00BEM MUPAMUJIBI.

8. BricoTa mpaBUIILHOM TPEYroibHOM mpu3mbl 12 cM, a BeicoTa ocHOBaHus 5 cM. Haiigure ruio-
11a/1b MOJIHOM MOBEPXHOCTU MPU3MBI U 00BEM MPU3MBI.

9. BricoTa koHYyca paBHa 6 cM, yroJ1 pu BepIIMHE 0ceBOro ceueHus paseH 120°. Haittu miomans

OOKOBOI TOBEPXHOCTH.

47



PA3EJI 8 TEOPUS BEPOATHOCTHU U MATEMATUHYECKAS CTATUCTUKA

OO0yuaromuiics T0KEeH

3Hamb:

- METOJIbl JOKAa3aTeNbCTB, AITOPUTMBI PELICHUS 33/1a4;

- OIpe/esIeHUs, aKCUOMBI U TEOPEMBI, IPUMEHSTH UX, [IPOBOJIUTH J10Ka3aTEIbHbIE PACCYKICHUS
B XOJI€ PELICHHUs 3a/1a4;

- TNOAXOJALIMHA U3yYEHHBIM METOJ JUIsl pelleHHs 3a/1aui, pacllo3HaBaTh MaTeMAaTH4YeCKUe (aKThl
¥ MaTeMaTU4YeCKHe MOJIENN B IPUPOJHBIX M OOLIECTBEHHBIX SBICHUSAX, B UCKYCCTBE;

- IIpUMEpBl MATEMATHYECKUX OTKPBITUN POCCUNCKOW U MUPOBOM MaTEMaTU4YECKOM HAYKHU.

ymembw:

— pelath TEKCTOBbIE 33/1a4M PA3HbIX TUIOB (B TOM YHCJI€ Ha IIPOLIEHTHI, JOJIM U YacCTH, HA JIBU-
’KeHue, paboTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJIOTH, 3a/1a4i U3 00JACTU YNpaBJICHUS JIMUHBIMU U Ce-
MEWHBIMU (DHAHCAMMU );

— ONepupoBaTh MOHATHIAMHU: CpeiHee apu(]MeTHUecKoe, MeluaHa, HanOoJblliee U HauMeHbIIee

3HA4YCHUA, pasMax, AUCIICPCUs, CTAaHAAPTHOC OTKIIOHCHUC YU CIIOBOI'O Ha60pa;

— OIepUPOBATH MOHATUAMU: CIYHYalHBII ONBIT U CIy4ailHOE COOBITHE, BEPOSITHOCTh CIydailHOrO

COOBITHS.

Tunosble BONpockI AJis1 yCTHOTO ONpPoca
1. OcHoBHbIE MOHATUS KOMOMHATOPUKH. 3aJjaul HA MOACUYCT YHUCIA Pa3MELICHUH, TepecTaHOBOK,
COYETaHUU.
2. TlonsiTe coOBITHS U BEPOSTHOCTH COOBITUA. JloCTOBEpHBbIE U HEBO3MOXKHBIE cOObITUS. [ToHS-
THE O He3aBHUcHUMOCTH coObITHi. Kiaccuueckoe onpeznenenue BeposiTHocTe. ClokeHue U yMHOXKEHUE

BEPOATHOCTEN (Teopema CII0KEHHUsI BEPOATHOCTEH, TeOpeMa YMHOKEHHUS BEPOSITHOCTEH).

Tunosasi koHTpo/IbHAsA padoTa Pa3nena 8

1. Jlnsg KaXaoro W3 OMUCAHHBIX COOBITHI OMpENeNnnTe, KAaKUM OHO SIBIISIETCS: HEBO3MOXKHBIM,
JOCTOBEPHBIM HJIH CITyYaiiHbIM:

1) 3aBTpa OyaeT Xopoias Moroja;

2) 3UMOM HJICT CHET,

3) B 12 yacoB B ropoie HIIET T0XKb, a uepe3 24 yaca OyIeT CBETUTh COJIHIIE,

4) Ha JIeHb POXKCHUS BaM MOAAPSIT TOBOPSIIETO KPOKOIHIIA,

5) npu Gpocannu KyOHKa MBI ITOJTy4uM MeHbIe 10 0UKOB;

6) npu OpocaHUM MOHETHI BBITIAN TepO.
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2. Ha xaxxapie 1000 s5ekTpruecKuX JaMITOYeK MPUXOIUTCs 5 OpakoBaHHBIX. KakoBa BEpOsITHOCTH
KYIUTh UCIIPABHYIO JIAMIIOUKY?

3. Beuucmure. C; - C; —C; - C;

4. N3 MmHOXKecTBa HaTypaiabHbIX yucen oT 10 mo 19 naymauy BeiOupatoT onHo uncio. Kakosa Be-
POSITHOCTB TOT'O, UTO OHO JEJIUTCS Ha 37

5. 3a Kpyriblid cTOJI HA 9 CTyNIbEB B CIydyallHOM IMOPSIIKE pacCakKUBArOTCSl 7 MaJbUUKOB U 2 Jie-
BOUKH. HaiimuTe BEpOsSTHOCTH TOTO, YTO 00€ I€BOYKHU OYAYT CHIIETh PSIOM.

6. B O6puraze 4 >xeHnuHbl 1 3 MyX9iHBIL. Cpelid 4iIeHOB Opuraabl pa3bIirpbiBatoTcs 4 OuieTa B Te-
atp. KakoBa BepoATHOCTH TOTO, UTO cCpeu 00agaTeneii OMIeTOB OKaXKETCs 2 KEHIIIUHBI ¥ 2 MYXKYHHBI?

7. Ha xax10i1 kapTouke HamucaHa ojiHa U3 OYKB K, JI, M, H, 0, II. YeTblpe KapTOUKU Hayraj Bbl-
KJIAJbIBAIOT OAHY 3a Apyroil B psan. KakoBa BEpOATHOCTH, YTO MPH BBHIKJIAABIBAHUU MOIYYUTCS CIOBO
«KI01»?

8. HaiinmuTe BEepOSTHOCTH TOTO, YTO CIydalHBIM 00pa30M BBIOpPAHHOE ABY3HAYHOE YHCIIO TIPH JIe-

neauu Ha 11 maer B ocrarke 10.
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5 OLLEHOYHBIE CPEJCTBA JJis1 IPOBEJEHUSI NPOMEJKYTOUYHOM ATTE-
CTAIIAN

N3y4enue yueOHOro mpeaMeTa OCYIIECTBISETCS B TEUEHHE IBYX CEMECTPOB.

[TpomexxyTouHast arTecTamus IpoBOIUTCS B (hopme IK3aMeHa (2 cemecTp).

DK3aMeH MPOBOIMTCS IO 3aBEPIICHUIO Kypca ydeOHOro mpenmera B popMe KOHTPOJIBHOW pa-

0OTHI 32 BeCh YUCOHBIH TO/I.

BOHpOCLI AJIS MOATOTOBKHU K 3K3aMEHY

Hepeqeﬂb BOIIPOCOB JIfA OCHKHU YCBOCHHBIX 3HAHUM

1. Bekropsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. Cli0’k€HHE BEKTOPOB. Y MHOKEHUE BEK-
TOpa Ha 4ncio. PaznokeHue BEKTOpa 10 HaIlPaBJICHUSAM. YTOJI MEXAY IBYMsI BEKTOPaMH.

2. Ilpoexuus BekTopa Ha ocb. KoopauHatsl BekTopa. CKaasipHOE IPOU3BEAEHUE BEKTOPOB.

3. Kommnanapusle BekTOpbl. PaznoxeHue BekTopa Ha cocrasistomue. [IpaBwiio napasiene-
numnesaa.

4. Koopaunatsl BekTopa. CBsi3b MEX/ly KOOpPIMHATAMHU BEKTOPOB M KOOPAWHATAMH TOYEK.

5. llenble u panoHaybHbIe yncia. JlefcTBurenbHble yncna. [IpulnmukeHHble BBIYUCIEHUS.

6. Kommiekcuble uncna. Anredpandeckas ¢popma 3alucy KOMIUIEKCHOTo yucna. ['eomerpuue-
cKkas uHTeprpetanus. JleiicTBUs HaJl KOMIUIEKCHBIMU YHCIaMU B anredpanyeckoil popme.

7. KopHu HaTypalbHOMN CTENEHU UX YUCIIA U UX CBOMCTBA.

8. CreneHu ¢ pallMOHATIbHBIMU ITOKA3aTENISIMU, UX CBOMCTBA.

9. Cpasuenue creneneil. [IpeoOpazoBaHust BEIpaXKEHUHN, COAECPIKAIINX CTEIICHH.

10. Crenenu c neicTBUTENBHBIMU TIOKa3aTesiMA. CBOWMCTBA CTENEHH C JCHCTBUTEIBHBIM I10-
Ka3aTeseM.

11. Jlorapudm. Jlorapudm uncna. OcHoBHOE Jorapupmuueckoe ToxaectBo. CBoicTBa jiora-
puQMOB.

12. Jlecsitmunbie M HaTypanbHbIe orapudmel. [IpaBumna neiictBuii ¢ morapupmMamu.

13. Tlepexoa kK HOBOMY OCHOBaHHWIO. AnreOpandeckue mpeoOpa3oBaHUs, COACpIKAIIUE JIOTa-
pudMm.

14. JluneiiHble ypaBHeHHs ¢ 0HOM nmepemeHHol. KBangpaTHbie ypaBHeHHs. CUCTEMBI ypaBHe-
HHI C OJTHOW NMEPEMEHHOM.

15. UppaunonanbHble ypaBHeHUs. MeTOIbI pellIeHnH HppalliOHAIbHBIX YPABHEHHH.

16. Iloka3arenbHble ypaBHEHHs. MeTO/bI pelieH i moKa3aTeIbHbIX YPaBHEHUH.

17. Jlorapudmuyeckue ypaBHeHHS. MeTOIbI peLICHUN JTOTapu(PMUIECKIX YpaBHEHUH.
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18. JluneitHble HEpaBEHCTBA C OJHOM mMepeMeHHOW. KBajpaTHbie HepaBeHCTBA. MeTo T HHTEP-
BajioB. CHCTEMBI HEPABEHCTB C OJJHOU NTEPEMEHHOM.

19. HppaunonanbHble HEpaBeHCTBA. METOIBI pelIeHU HPPAUOHAIBHBIX HEPABEHCTB.

20. Iloxa3arenbHble HEpaBeHCTBA. MeTOAbI pelIeHu T0Ka3aTeIbHbIX HEPABEHCTB.

21. Jlorapudmuueckue HepaBeHCTBA. MeTobl pereHuil JorapupMUUecKuX HEpaBEeHCTB.

22. Tlonsarue QpyHKImy, yrcaoBoil GpyHkuu. CriocoObl 3a1aHus QYHKITUH.

23. O6nacTp ompeAeseHUs U MHOXKECTBO 3HAa4eHUH; rpaduku (QyHKIMIA, mocTpoeHue rpadu-
KOB (DYHKLUH, 3aJaHHBIX PA3JIMYHBIMU CLIOCOOAMH.

24. CpoiicTBa ()yHKIMU: MOHOTOHHOCTb, YUSTHOCTh, HEYETHOCTh, OIPAaHUYEHHOCTb, IIEPUONY-
HOCTb.

25. TIpomexxyTku BO3pacTaHUsl M YObIBaHHs, HAHMOOJIbIIIEe W HAaMMEHBIIEE 3HAYCHUS, TOUKH
sKcTpeMyMa. ['padudeckas nHTepnpeTarys.

26. ITpumepbl pyHKIIMOHAIBHBIX 3aBUCUMOCTEN B PeabHbIX IpOLeccax U SIBICHUSX.

27. Oo6parnble pynknun. O6IacTh ONpeneneHus 1 00JacTh 3HaYeHUH 00paTHON QYHKITUH.

28. Iloka3zarenbHast, JorapupMuUecKas, CTeNeHHas (PyHKIMH, UX OCHOBHBIE CBOICTBA U Tpa-
bukmu.

29. Tpuronomerpudeckue u oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIIUU.

30. PagmanHOe m3MepeHHWe yrioB M Ayr. BpamarensHoe aBrkeHne. COOTHOIICHHE MEXIY
rpaJyCHON U paJiuaHHON MepaMu yria.

31. CuHyc, KOCHUHYC, TAHT€HC M KOTaHI€HC JIEHCTBUTENILHOTO YKcia. 3HaKH CHUHYyca, KOCHHYCA,
TAHI'€HCA U KOTAHI'€HCa. 3aBUCUMOCTh MEXY CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJHO-
IO ¥ TOTO Xe€ yria.

32. ®opmynel npuBeneHus. opmyisl croxeHus. OpMyITbl TBOWHOTO W MOJOBUHHOTO YTIa.

33. I[IpeobpazoBaHne CyMMbl TPUTOHOMETPUYECKUX (YHKLUN B MPOU3BEACHUE U MPOHU3BE/E-
HUS B CyMMY.

34. BrlpaxxeHHne TPUTOHOMETPUIECKAX (YHKIIMI Yepe3 TaHTeHC MTOJIOBUHHOTO apTryMEeHTAa.

35. OOpaTHbIe TPUTOHOMETPHUYECKUE (PYHKITHH.

36. IIpocTeiinre TPUrOHOMETPUUYECKUE YPaBHEHHS.

37. Cnoco0bl pelieHuit TPUTrOHOMETPUUECKUX YPABHEHUIl: CBOIIMXCA K KBaJIpaTHBIM, pe-
[1aeMble pa3yioKeHUEM Ha MHOXHUTEINHU; OJTHOPOIHbIE TPUTOHOMETPUUECKHE YPAaBHEHHUS.

38. IIpocreiimme TpUrOHOMETPHUYECKIE HEPABEHCTBA.

39. BszauMHoe pacrionokeHHe ABYX MpsIMbIX B mpocTpaHcTBe. IlapamnenbHOCTh mpsMoil u
I10cKOCTH. [TapannenbHOCTh MIIOCKOCTEN.

40. IlepneHIUKYISIPHOCTD MIPSIMOM U TUIOCKOCTH. [leprneHauKysap U HaKJIOHHASA. YTOJI MEXKIY

MPAMOU M TIOCKOCTBIO.
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41. JIByrpaHHBIN yroyl. YTOJI MEXIY IIIOCKOCTIMH. [lepneHauKyIIpHOCTh ABYX IJIOCKOCTE.

42. TloHATHE O TEOMETPUYECKOM Telle M ero moBepxHocTH. I[loHsTue MHOrorpanHuka. Ilpen-
CTaBJICHHE O MPABWJIBHBIX MHOTOTPaHHUKAX (TETPadp, KyO, OKTadIp, TOACKAIP, HKOCAIP).

43. Bepmunbl, peOpa, TpaHd MHOTOTpaHHHMKA. Pa3BepTka. MHoOrorpaHHbie yribl. BeITyKibie
MHOrorpanHuku. Teopema Diisepa.

44. lpusma. Bunel npusMm (mpsiMasi ¥ HaKJIOHHasi, NpaBWibHAs npusMa. [lapamnenenunen u
ero cBoiictBa. [IpsimoyronbHelii napamienenunen. Kyo. ceuenue npusm.

45. TMupamupga. [lpaBunbpHas nupamuga. YcedeHHas nupamuaa. Terpasap. CedeHue mupamu-
JBI.

46. TloBepxHocTh BpameHus. Teno Bpamenus. [{unuanp u konyc. YcedueHHbIH KoHYyC. OCHO-
BaHMeE, BHICOTA, OOKOBAasi IOBEPXHOCTH, 00pa3yrolias, pa3BepTKa.

47. Cdepa u map. BzaumHoe pacroyiokeHue miIOCKOCTH | 1apa.

48. O6beM u ero usMepenus. Ilonstue o0bema. @opmyinbel 00beMa KyOa, IPSIMOYTOJIBHOTO
napajuieJienumnesa, mpu3Mbl, HUiIuHapa. PopMyibsl o0bemMa nupaMuibl 1 KoHyca. OO0beM yCeueHHOU
nupamuel. O0beM konyca. OO0beM 1apa 1 ero 4acTei.

49. OtHouenne 00beMOB MOJOOHBIX Tell. Ilomans MOBEpXHOCTH T€OMETPUYECKOTO TeJa.
[Inomane noBepxHocTu npusMel. [lnomans noBepxHocTu npsmou nmpusmsel. [lmomane noBepxHoOCTH
nupamuibl. [1nomans noBepXHOCTH MPaBUIIbHOM, YCEUEHHOW MUpaMUIbI.

50. Yucnossie mocnenoBaredbHOCTH. CIIOCOOBI 3aJaHUsT M CBOMCTBA YUCIIOBBIX ITOCIIEIOBA-
TenbHOCTEH. MOHOTOHHBIE NOCIEN0BATENBHOCTH. OrpaHWYEHHBIE W HEOTPAaHMUYEHHBIE IIOCIEN0Ba-
TEJIbHOCTH.

51. IMonsitue o mpenesne nocieaoBarenbHOCTH. CylllecTBOBaHHUE TMpejeia MOHOTOHHON orpa-
HUYEHHON mocienoBaTenbHOCTH. CyMMUpOBaHME IOCieqoBaTeNbHOCTEH. beckoHeuHo yObIBaromias
reoMeTpHUecKas mporpeccus u ero cymma. ducio e.

52. Mpenen pynkuuu B Touke. [Ipenen GpyHkuuu B Touke M Ha OeckoHeyHOCTH. [loHsATHE O
HEenpephIBHON (QYHKIUU.

53. 3amaum, nmpuBOIAIINE K TIOHSATHIO MPOU3BOAHOM. [Ipon3BoIHAs, €€ MEXaHHMUECKUI CMBICI.

54. TIpou3BojaHasi CyMMBI, pa3HOCTH, IPOU3BEICHHS U YACTHOTO JIBYX ()YHKIIMH.

55. IIpou3Bo/iHBIE HEKOTOPBIX AIIEMEHTAPHBIX (QYHKIUI: MPOU3BOIHBIEC MTOKA3aTENbHOM, JIora-
pubMUYEeCKOi, CTENEHHOM, TpuroHomerpuiyecko pynkuuu. [TpousBogHble 00OpaTHBIX TPUTOHOMET-
pUdecKuX QyHKIUH.

56. T'eomeTpuyeckuii CMBICT TPOU3BOTHON. Y paBHEHHE KacaTeIbHON K TpaduKy G yHKIUH.

57. W3yuenue mpaBuia BEIYUCICHUS IepBO0Opa3Hoii u TeopeMbl HptoTona— JleiiOHuna.

58. OcHOBHBIC MOHATHS KOMOWHATOPHKHU. 3aJa4l Ha TOJCYET YMCia pa3MEIICHHUH, epecTa-

HOBOK, COYETaHHH.
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59. IlonsiTHEe COOBITHS M BEPOATHOCTU COOBITHS. JIOCTOBEpHBIC U HEBO3MOXKHBIE COOBITHS. [1o-
HSATHE O He3aBUCUMOCTU coObITHl. Kimaccuueckoe onpenenenue BepositHocTed. CloKeHUE U YMHOXKE-

HUE BEPOSITHOCTEH (Teopema CIIOKEHUsI BEPOSITHOCTEH, TeOpeMa YMHOKEHHUS BEPOSATHOCTEN ).

Ilepeyennb 3agaHuil 1J151 OEHMBAHUA OCBOEHHbBIX YMEHU

6,5
3

1) Haiiaure 3Ha4eHUE BHIPAXKCHHUS —92,25

2) HaitnuTe 3Hauenue Bepaxkenus 4- §32-%32

3) Haiizure 3HaucHne BbpakeHns 36 °%°
22(cos?9° —sin®9°)
cos18’

4) HaiiinTe 3HaYCHHE BBIPAXKCHUS

cos(7 —a) - sin(z + aj

5cos(a + )

5) Yupocrute BoIpakeHUE:

6) CymMMa KOpHEH ypaBHEHHS ‘ZX +10‘ =6 pasna

7) Haiiiure kopeHb ypaHeHuss v3X—8 =95

160 =1

8) Haiinmute KopeHb ypaBHEHHSI 2

g) Haitnure kopenb ypapHeHus logs(5 — x) = logs3

10) HaumeHsliiee 1e10€ peleHne HepaBeHCTBa ”

-3
1 X
11) HaumeHsliiee 1e10€ pelieHne HepaBeHCTBa (g <3

12) HauGosnbiuee nenoe pemenue Hepasenctsa 10gs(X-5) < 2

3dx
o o . j v

13) HaiiguTe HeonpeIesieHHbIH HHTErpaJl. 7% _21"
1. arctg —

\/_ \/_ 7\/_ X+ \/_

3 2 3 X—\/§
2. —Inx*-3+C 4, = _Inf=—=+C

14 ‘ ‘ 14\/5 " X+ \/5 "
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: 1
14) HaiinuTe onpeaeacHHbIA HHTETPAT. I(XZ —gjdx
0
15) JInuaronans Kyba paBHa /12 . Haiigure ero oonem.
. 2.6 V4
16) Haiigure: COS X, eciau SINX = T U X€e (E;JZ'J

17) Pewmts ypasnenue: 25in° X —5sin x— 7 = 0

18) Haiigure mpou3BoaHYIO ()YHKIHH

3X
y:x2 Anx+—
sin x

2

19) Haiigute 3kcTpeMyM QYHKIHU. Y = X 5
X —

2
20) Haiinute mtommaas GUrypbl OrpaHUuCHHOM THHUSIMHA Y = 2X— X, y=—-X
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TunoBasi KOHTpPoJIbHas padora 3a 1 Kypc

1) Beruuciure

149
1 10
2) Boruucnure \f +3]—2== +4/256
9 27

3) Boruucnure log,,;20—log,, ;3

. . 3z
4) Haiinure 3HaueHune COSa, ecm Sina =-0,8 u 7 <a < >
5) Yrpocrute Belpaxkenue 7¢0s%a — 5 + 7sin‘a.
3cos(z —a)+ sin(g + a)

6) YnpocTute BhIpaKeHHE:
cos(a +37)

7) Pemnte ypaBHenue cosx = 1.
8) Pemute ypaBHeHHE 18+ 7x =9

0,5x+1
9) Pernte ypaBHEHHE [ﬁj =8
10) Pemmte ypaBHEHHE log,(7—-x)=6
11) Cymma xopHeii ypaBHeHus [3x—3 =6 paBHa
12) HanbonpInee 1e1oe penenHre HepaBeHcTBa x> —169 < 0

2-5x
13) Haiinute HanbosbIIiee 1e10¢ pelieHne HepaBEeHCTBA [éj -1<0

14) Haumewnsliree 1enoe perienne HepaBenctsa l0gs(x-1) > 10gs8
15) HaiinuTe HeonpeaeeHHbIH HHTErpat: I(4x3 —6x* —4x +1)dx .

1. 12x2 —12x—4+C 3. x*—2x3—2x2 +x+C
2. x2-2x-2+C 4, 4x* —6x3 —4x% +x+C

2
16) Beraucnure j [12 +1jdx
X
4

17) Haiizure npousBoanyio dyrkmun f(X) = X =4

XZ

18). Haiinure yrioBoii KO3 UIHMEHT KacaTelbHOU K rpaduKy GyHKIHH

y(x)=2x° +%x2 —1 B TOYKE C a0CIIUCCOM Xo=2

19) Beraucnute miomaas Gurypsr (S), orpaHUYeHHON THHUSAME Y = 4 —x?,
y=0,x=0,x=2.
20) O6beM kyOa paBeH 27. HaiinuTe ruomans ero moBEpXHOCTH.
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OTBeThI K KOHTPOJIBHBIM padoTam

PA3JIEJI 1 BEKTOPDBI

1. | BA=(8-21) 8. |a=3, p=25

2. ‘E‘ =113 9. |m=16

3. | (6-104) 10. | a=(1600;-800;—400)
4. | |a|=+35 11. |9

5. [-10 12. |28

6. | 45° 13. | 108

7. | m=(72:12) 14. |12

PA3JIEJI 2 KOPHU, CTEIIEHH, JIOTAPUPMbI

1) HaiinuTe 3HaYeHHE BHIPAKEHUS

1. |12 5 |6 9. |2
2. |24 6. |4 10. | -1
3. |27 7. |19 11. | 22
4. |1 8. |4 12. |1
2) Ynpocrture BbIpaKeHHe
1. | 6-3x 3 | = 5. |6
17
2. 1E 4. | 3a 6 20

PA3JIEJI 3 YPABHEHUSA U HEPABEHCTBA

1. Peminte ypaBHeHMS:

1) % 6) |5
2) g N7
3) 4 8) 0;1
D |27 9 |2
5 | -32 10) |05

2. PemiuTe HepaBeHCTBA

1)

Xe (— oo;—éj U (L+00)

3) x € (—0;-2)

2)

x€(02)u(6;7)

4) x € (—o0;-5]U(2;5)
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PA3JIEJI 4 TPUTOHOMETPUSA

4

13

ctgo

-0,75

SENESIENIT

. Pemnte ypaBHeHus:

1)

x:i%+47zn,nez

2)

X=rx+2m,neZ

3)

x:—%+27zn,nez

PA3JIEJ 5§ ®YHKIUU

D(f) e[-23]

E(f)e[-21]

x e [-21]u ;2]

f(X)=0 npu x=-15u x=3

f(-2) =1

f(2) =2

Xe (— oo;—S)U (5;+oo) w{2}

N R~ w N

1; 4
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PA3JIEJI 6 HAYAJIO MATEMATHYECKOI'O AHAJIM3A

1) Haiinure npousBoaHble PyHKIUIH

1 1 e
18X +35x° —9—— ———— e X +
2) Xt 24X B) 2%
20 7 6 x* —6x* — 2x
_____ + 5 —_——
0) x* x? 1+ x? r) (x*-2)
2)1
3) HaiiiuTe HeonpeaeaeHHbI HHTErpaJ;
a) A
4
1 6"
=t C
0) c gX + e +
B) (7x+1) c
49
4) BoIuHCJIUTE HHTErPaIbl
a) |-12
0) |21
B) |1
5)9

PA3JAEJI 7 TEOMETPUS

1. YcraHoBHTE COOTBETCTBHE:
1-c, 2-g, 3-d, 4-f, 5-a, 6-e, 7-b

2. |16

3. |12

4, | S=V =216

5 |V =487 cv®

6. | V=165

7. |'S, =821 ecm?®V = 16:;/5 cm’®

8 | S, = 410 cem?,V =100~/3 crd®

V3
9. |'s,, =723 cn?

PA3JIEJI 8 TEOPUSA BEPOATHOCTU U MATEMATHYECKAS CTATUCTHKA

HeBo3MmoxnbIe: 4;
1. | HocroBepHsie: 2, 5;
Cnyuaitasre: 1, 3, 6.

2. 0,99

90
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4. 103
5 10,25
6. | B
35
L
360
8. |01
3aiaHus 1719 OLEHMBAHUS OCBOEHHBIX YMEHUIi
1) |9 6) |-10 11) |2 16) |-0,2
2) |8 7 |11 12) | 29 17) x=—%+27zn, nez
3) |25 8) 8,75 13) |4 18) | y=2x-In X+X+3In3-5|::2—3 cos X
in° x
5 |04 10) | 2 15) | 8 20) |45
Tunosasi KOHTpPOJIbHasA padora 3a 1 kypc
1) |7 6) |2 11) | 2 16) | -2,25
2) |3 7) | x=2m, neZ |12) |13 17) 1+%
3) | -1 8) |9 13) | 0 18) | 26
4) |-0,6 9) |-3.2 14) | 10 19) 5%
5 |2 10) | -57 15) | 3 20) | 54
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JUCT PETUCTPAIIMA U3SMEHEHUI

Ne

IL.11.

dara, HOMep POTOKO.J1a 3ace-
Coep:kanue H3MeHeHHus! nanus MK
Hoxnuck npeacexarens K
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