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COI'JIACOBAHO YTBEPXJIAIO

JanecTiTenns anpextopa no YMuBP Jlupextop BOO® EYMPOD
bO® I'VYMPD
JIM.Kartopuna 2 AB.Bacuanes
20 / 20 «
OJIOBPEHA
HO 3ACCAAHHN UHKIOBOR KOMHCCHH
0011eo0pazoBATEILHBIN H CCTECTBCHHOHAYYHBIX
THCIUHITTHE
lIporoxon o1 4 20 No
[Ipeacenarens /] C.I'. XueOuuxosa.
PASPABOTYUKMU:
bopoBckass Mapust BrnamumupoBHa — mpemogaBaTellb MaTeMaTHKA W WH(GOPMATHKH,

npeceaaTenb UKIOBOH KOMUCCHUHU OOIIMX TYMaHUTApHBIX U COIHATbHO-9KOHOMHYECKHX JIHC-
nuruH benomopcko-OHexckoro gunnana,

XnebnukoBa CpernaHa ['eHHanbeBHa, mpemnojaBaTens benomopcko-OHexckoro ¢dunmana,
npejceaaTenb UKIOBONH KOMUCCHH 00111€00pa30BaTeNIbHbIX U €CTECTBEHHOHAYYHBIX AUCIMILIUH
benomopcko-OHexckoro gunuana.

KoMIuiekT KOHTpOIBHO-OIIEHOYHBIX CpeAcTB Mo yueoHomy mpeamety [IVIL.01 Marema-
TUKa pa3paboTaH B cooTBeTCTBHU ¢ DepepabHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaH-
naprom COO, ytBepxkaeHHbIM [Ipukazom MunuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoit
®enepanun ot 17.05.2012 Ne 413 ¢ usmeHeHusiMu U 1onoiaHeHusMu, denepanbHbIM rocyaap-
CTBEHHBIM 00pa30BaTeNIbHbIM CTaHIAPTOM CPEAHEro MpodeccnoHalbHOTO 00pa30BaHus, yTBEpP-
KACHHBIM IpUKa3oM MuHuncrepcrtBa npocsemmenus Poccuiickont ®enepanuun ot 17.05.2012
Ne 413 ¢ u3aMeHEHUSIMU U IOTIOJIHEHHUSIMH, 110 crienraibHOCTH 26.02.06 06 Dxcrmtyaraius CyaoBo-
T0 3JIEKTPOOOOPYIOBAHUS M CPEICTB aBTOMATHKH, padoYeil mporpaMmoi yueOHOro mpeIMeTa.
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1. MACHHOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB
ITO YYEBHOMY IIPEIMETY
IIVYIIL. 01 MATEMATHKA

1.1. O61acTh NPUMEHEHUs KOHTPOJILHO-0LIEHOYHBIX CPEACTB

KontponbHo-onienounbie  cpenctBa  (KOC)  saBnsroTcss  9acThl0O  HOPMATHBHO-
METOJIMYECKOT0 O0ECIICUeHUsI CUCTEMBI OIECHUBAHUS KaueCTBAa OCBOCHHUS O0YYAIONIMMHUCS TIPO-
rpaMMbl  MOJATOTOBKH  CHEIUAIMCTOB CpPEIHEro 3BeHa 1o crhenuaisbHocTH  26.02.06
IKCIUIYATAIIUA CYAOBOI'O JJEKTPOOBOPYJIOBAHUSI U CPEIACTB
ABTOMATMUKMU u ob6ecnieunBaroT MOBHIIMICHUE Ka4ecTBAa 00pa30BaTEIbHOIO MPpoIiecca.

KOC mo yuebHOMY mpenMeTy NpeCTaBiIsSeT CO0O0M COBOKYMHOCTh KOHTPOJIUPYIOIIMX
MaTepuasoB, MPEAHA3HAUYCHHBIX JUIS U3MEPEHUs YPOBHS JOCTHKEHHUS 00y4YarOUIMMCSl yCTaHOB-
JICHHBIX PE3yJIbTaTOB O0YUYCHHUS.

KOC no yueGHOMY IIpeIMeTy UCIIONIb3YETCs IPHU MPOBEACHUN TEKYILET0 KOHTPOJIS ycIie-
BaGMOCTH W  INPOMEXKYTOYHOM  arrecTalui  OOy4arommxcs B BHJIE  DK3aMCHA.
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1.2. Pe3yabTaThl 0OCBOEHHS Y4eOHOI MpeaMeTa, MojAJie:Kalme npoBepke

Koa u Hanme-
HoBaHue Pop-
MHPYeMbIX
KOMIIeTeH it

IInanupyemMble pe3yJbTaThbl 00y4eHHS

Oomue

Ipeamernbie

OK 01 Brsibupats
CIoco0BI perrie-
HUS 3a/1a4 [po-
(dheccroHaIbHOM
JeSATeIbHOCTH
MPUMEHUTEIIBHO
K pa3IM9IHBIM
KOHTEKCTaM

B wacTtu Tpy10BOTO BOCIIUTAHWS:

- TOTOBHOCTh K TPY/AY, OCO3HaHHE IICHHOCTH MacTep-
CTBa, TPYJ0JIIOOHE;

- TOTOBHOCTh K aKTHBHOM JEATEIbHOCTH TEXHOJIOTH-
YECKOW W COIUAIBHOW HAMPABICHHOCTH, CIOCO0-
HOCTh HHHUIMUPOBAThH, IUIAHUPOBATH M CaMOCTOS-
TEJHHO BBITIOJIHSITH TAKYIO JICSITCILHOCTD;,

- MHTEPEC K Pa3IMYHBIM cepaM MpodecCHOHATBHON
JESTCIILHOCTH.

OmnajicHre YHHBEpPCAILHBIMUA YYEOHBIMH TI03HaBa-
TEJbHBIMU JI€HCTBUSIMH:

a) 0a30BbIC JJOTHYECCKHUE JICHCTBU:

- CaMOCTOSITEIBHO (OPMYJTUPOBATH U aKTyaTHU3UPO-
BaTh NIPOOIIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK WU OCHO-
BaHUs ISl CpaBHEHMs, KiaccupuKauu u 00o0rie-
HUS,

- ONpeneNsiTh NeNu JIeATeILHOCTH, 3aJaBaTh mapa-
METPBI U KPUTEPUHU MX JTOCTHKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pac-
CMaTpPUBACMBIX SBJICHUSX;

- BHOCUTH KOPPEKTHBBI B JICITEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3yJIbTATOB IIENISIM, OIEHUBATh PUCKU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BHUBaTh KPEATHBHOE MBIILICHUE MPH PEIICHUU
YKU3HEHHBIX TTPOOJIEM.

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJAJeTh METOJaMM JO0Ka3aTelbCTB, aJTOPUTMAMHU PpEIHICHUs 3a/ad;
yMeHue (hopMyaupoBaTh OINpPENENIEHUsl, aKCHOMbI M TEOPEMBI, IpUMe-
HATh UX, IPOBOJUTH JIOKAa3aTeJIbHBIE PACCY)KICHHS B XOJ€ PEIICHUs 3a-
nau;

- YMETh ONEpUPOBATh MOHATHUSMH: CTENEHb YHWCIA, JIOTapupM YHUCIa;
YMEHUE BBINOIHATh BBIYMCICHUE 3HAUCHUH U ITPpeoOpa3oBaHus BbIpaxe-
HUI co crenmeHsMu u Jorapudmamu, npeoOpa3oBaHus ApoOHO-
palMOHANIbHBIX BBIPAXKECHUH;

- YMETh OIEPHUPOBATH TOHATHIMH: PAlMOHAJBHBIE, WPPALOHAIBHBIE,
HoKa3aTesbHble, CTENEHHbIE, JOrapu(PpMHUUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHHsSI U HEPABEHCTBA, MX CHCTEMBI;

- YMeTb ONEpPHUPOBATH MOHATUAMHU: (DYHKIMS, HENpepblBHAs (PYHKLUS,
MPOM3BOIHAS, TEPBOOOpa3Hasi, OMpeAeTIEHHBI HHTETpall; yMETh Haxo-
JUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKLUH, HCIONb3Ysl CIPaBOYHBIE
MaTepHalbl; UCCIEN0BAaTh B MPOCTEHIINX Ciydasx (yHKIMM HA MOHO-
TOHHOCTb, HaXOAWTh HAaMOOJbIINE M HAaUMEHBbIINE 3HaueHHs (YHKLNH;
CTPOUTH TpaguKH MHOTOWIEHOB C HCIOJH30BAHMEM armapaTa MaTeMa-
TUYECKOTO aHalin3a; MPUMEHATh MPOU3BOJIHYIO MPU PELICHUM 3a/1a4 Ha
JBIDKEHUE, pelaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a/laud HAa HanOOJIb-
M€ ¥ HaMMEHbIIINE 3HAUYeHUs], Ha HAXOXAEHUE MyTH, CKOPOCTH U YCKO-
peHus;

- YMETh OIEpPUPOBaTH MOHATHUSIMH: palMOHANbHAs (DYHKIHS, ITOKa3a-
TenbHas (QYHKIUS, CTeneHHas (QyHKIUs, jorapupmuueckas (QyHKIus,
TpUTrOHOMETpHUeckue QyHKIUHU, 00paTHbIe QYHKINU;

YMEHHUE CTPOUTh TpapUKH U3yUEHHBIX (GYHKIUH, UCTIOIB30BaTh rpauKu
NIPY W3YYEHUH TPOILIECCOB U 3aBUCUMOCTEH, MPH PEIICHUH 3a/1a4 U3 JIPY-

rux y‘{e6HBIX MnpeaAMCETOB U 3aJla4 U3 peaﬂBHOﬁ JKU3HU, BbIPAKATH (pOp-




- BJIaJICTh HAaBBIKAMHU Y4€OHO-HCCIICIOBATEIBLCKOU H
MIPOCKTHOM JIESITEIIbHOCTH, HABBIKAMH pPa3peIICHHs
npo0Jem;

- BBISBJISITh MPUYMHHO-CIIC/ICTBEHHbBIC CBSI3U M aKTY-
aJM3UPOBaTh 3a7avy, BbIIBUTATh THUIIOTE3Yy €€ pellle-
HUS, HAXOJIUTh apryMEHTHI ISl I0Ka3aTeIbCTBA CBO-
WX YTBEP)KICHWH, 3aJ]aBaTh MapameTpbl U KPUTEPUU
pelIeHus;

- aHAJIU3UPOBATh IOJIYYCHHBIE B XOJI€ PELUCHHS 3a-
JlayMl pe3yNbTaThl, KpUTUYECKU OLIEHUBATh UX JIOCTO-
BEPHOCTh, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHUSIX;

-- YME€Thb MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMET-
HBIX 00J1acTeii;

- BBIJIBUTATh HOBBIC HJCH, IMpeJyIaraTb OPUTHHAIb-
HBIC TOJXOJIbI M PEHICHUS - U CIOCOOHOCTh MX HC-
MOJIb30BAHUS B II03HABATCIbHOM U COLMAJIBHOU
MpaKTHUKE.

MyJIaMH 3aBUCUMOCTH MEX1Y BeJIMYNHAMH;

- YMETh pellaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHMCJE Ha IPO-
LEHTbI, JOJM M 4YacTH, Ha JBHUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB
U yCIIyT, HaJOI'H, 3a7ja4u U3 00JacTU YIPaBJIECHUS JUYHBIMU U CEMENHBI-
MU (PMHAHCAMH); COCTABJISITh BHIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBl IO YCJIOBUIO 33JayH, HUCCIEN0BaTh IOJYYEHHOE pELICHHE
Y OLIEHMBATh IIPABJONI0I00HOCTh PE3yJIbTATOB;

- YMETh OINEPUPOBAThH MOHATHIMHU: CpeaHee apupMeTHIecKoe, MeIrana,
HauOoJbIllIee M HaUMEHbLIEE 3HAUEHUS, pa3Max, JUCIEpPCUsi, CTaHIapT-
HOE€ OTKJIOHEHHE YHMCII0BOro Habopa; yMeHHe U3BJIEKATh, HHTEPIPETHPO-
BaTh MH(POPMAIINIO, TIPECTABICHHYIO B Ta0IMIaX, HA JUarpaMMax, rpa-
¢duKax, OTpakaroUIyl0 CBOMCTBA peabHbIX NMPOLIECCOB U SBICHUMN; MTpe/-
CTaBIIATh MHPOPMAIIMIO C TIOMOIIBIO TAOIHIl U JAUATPAMM; HCCIIEOBAThH
CTaTUCTHYECKUE JaHHBIE, B TOM YHUCIE C NMPUMEHEHUEM TIpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETb ONEepUPOBaTh MOHATUAMU: CIIy4ailHbI OIBIT U CllydaiiHOe COObI-
THE, BEPOSATHOCTb CIy4allHOrO COOBITHS; YMEHHUE BBIYUCISATH BEPOST-
HOCTb C UCIIOJIb30BaHUEM I'paMuecKuX METOOB; IPUMEHATh (HOpMyIIbI
CIIOKEHHSI U YMHOXEHHSI BEPOSITHOCTEN, KOMOWHATOpHBIE (paKThl U (Hop-
MyJbl TIPU PELICHWU 337a4; OLEHHUBATh BEPOSTHOCTH PEaJbHBIX COOBI-
TUH; 3HAKOMCTBO CO CIYYalHBIMH BEIIMYMHAMH, YMEHHE IPHBOJHUTH
IPUMEPBI MPOSBICHUS 3aKOHA OOJIBLIMX YHUCEN B MPUPOIHBIX M 0OIIe-
CTBEHHBIX SIBJIICHUSX;

- YMeThb OINEpHUpOBATH MOHATUAMU: TOUKA, MpsMas, IMJIOCKOCTb, IMpPO-
CTPaHCTBO, JBYTPaHHbIN Yroj, CKpeIlMBaroIIUecs MpsMble, Mapajielib-
HOCTh U TNEPHEHIUKYISPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroyl Mexay
HPSIMBIMHU, YIOJl MEXIY NPSAMON M IUIOCKOCTHIO, YTOJ MEXIY IJIOCKO-
CTSIMM, PACCTOSHUE OT TOYKHM JO IUIOCKOCTH, PacCTOSIHUE MEXIY Hps-
MBIMH, PACCTOSTHUE MEXIYy IUIOCKOCTSIMH; YMEHHE HUCIOJb30BaTh MpU
pelIeHnH 3a7ay U3y4eHHbIe (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIEr0 MUPA;

- YMETh ONEPUPOBATh MOHATUSAMHU: MHOTOTPAHHUK, CEYEHUE MHOTOTPaH-
HUKa, Ky0, mapajuienenunes, npusma, nupamuia, Gurypa u HoBepxHoCTh




BpallleHUs, LWIMHAP, KOHYC, 1map, cdepa, ceueHus: (Gurypsl BpalleHus,
IUIOCKOCTh, Kacaromasacs cepsl, NUINHIpA, KOHyCa, IUIOMAab MOBEpX-
HOCTHU IUPaMU/IbI, IPU3MBbI, KOHYCa, IUIUHPA, IIIomaas chepbl, 00beM
KyOa, MpsIMOYTOJIbHOTO TMapauieNenuIea, TUPaMH/Ibl, TIPU3MBI, [IUIIHH-
Jpa, KOHyca, I1apa; yMEHHe M300pa)kaTb MHOTOTPAHHUKU U MOBEPXHO-
CTH BpallleHUs, UX CEUYEHHUS OT PYKH, C IMOMOILBIO YEPTEKHBIX UHCTPY-
MEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATh CHMMETPHIO

B [IPOCTPAHCTBE; YMEHHE PACIIO3HABATDH [IPABUIIbHBIE MHOTOI'PaHHUKH;

- YMETh ONEpUPOBATh MOHATUSMH: JBI)KEHHE B MPOCTPAHCTBE, MOJ00-
Hble (UTYpBI B IPOCTPAHCTBE; UCIOIb30BAaTh OTHOILIEHHE IUIOMaiel Mo-
BEPXHOCTEH 1 00HEMOB MOTOOHBIX (UTYP P PEIICHUH 3a]1a4;

- YMETb BBIYUCIISTH FT€OMETPUYECKHUE BETMUUHBI (JUIMHA, YroJl, JI0LIa/b,
00beM, III01Ia/lb TOBEPXHOCTH ), UCIIONIb3Yys U3yUYEHHbIE (POPMYJIIBI U Me-
TOJIBI;

- YMETb ONEpPUPOBATH MOHATUSAMU: MPSIMOYIOJIbHAs CUCTEMa KOOPJIUHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE IIPOU3BE-
JIEHUE, YroJl MEXAY BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTO-
pa Ha 4MCJIO; HaXOJUTh C MOMOIIBIO U3YYEHHBIX (POPMYJ KOOPAMHATHI
CepeIMHbl OTPE3Ka, pACCTOSHUE MEXY IBYMSI TOUKAMU;

-yMeTb BbIOMPATh NOAXOAALINHI U3YYEeHHBIH METOA JUIs PELIeHNs 3a1auH,
pacrno3HaBaTh MareMmaruyeckue (PakTbl U MaTeMaTHYeCKUe MOJEIU B
HNPUPOJHBIX M OOIIECTBEHHBIX SBIEHHSIX, B UCKYCCTBE; YMEHHE MPHUBO-
JIUTh TIPUMEPBI MATEMATUYECKUX OTKPBITHA POCCUHCKOM U MUPOBOM Ma-
TEMaTU4YECKON HayKH;

- YMEeThb ONEpUpOBaTh NOHSTHUSIMHU: OIpPEAETCHHE, aKCHOMa, TEopeMa,
CJIEZICTBHE, CBOMCTBO, NMPU3HAK, JI0KA3aTEIbCTBO, PaBHOCHIbHBIE (Op-
MYJUPOBKH; yMeHHE (OpMynHpoBaTb OOpaTHOE M MPOTHBOIIOIOKHOE
YTBEPKACHHUE, TPUBOJUTH IPUMEPBl U KOHTP NPHUMEPHI, UCIIOJIB30BAThH
METO]I MaTeMaTH4YeCKOW MHIYKIIUH; IPOBOJUTH JOKA3aTelbHbIE PacCyk-
JIEHUS NIPU PELLIEHUH 3a/1a4, OLIEHUBATh JIOTHYECKYIO ITPaBUIIBHOCTD pac-
CYXKJICHHH;

- YMETb ONEPUPOBATh MOHATHUAMU: MHOXKECTBO, ITOJMHOXKECTBO, OIEpa-
MM HaJ MHOXXECTBaMH; YMEHHE HCIIOJIb30BaThb  TEOPETHKO-
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MHOXECTBEHHBII ammapar JUlsl ONUCAHUS PEeaJbHbIX MPOLECCOB U SIBIIE-
HUH [IpH PEeLICHUH 33734, B TOM YHUCJIE U3 APYTUX yYEOHBIX PEAMETOB;

- YMETb OIepUpoBaTh MOHATUAMU: Ipad, CBA3HBIN Irpad, 1EepeBo, LUKI,
rpad Ha MJIOCKOCTH; YMEHHUE 33aBaTh U OMUCHIBATH Tpadbl pa3TuuHbIMU
crioco0amu; UCIOIb30BaTh I'padbl IPU PEIICHUH 3aa4;

- YMETh CBOOOJHO ONEPUPOBATh MOHATUSIMH: COYETaHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIO IepecTaHoBOK; OumHOM HeloToHa; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (PAKTBHl M PACCYKICHHS U PEIICHHS 3a-
Aad;

-yMeTb ONEpUPOBaTh MOHATUSAMH: HATypallbHOE YMCIO, LIEJI0€ YUCIIO,
OCTaTOK IO MOJYJIO, PAllMOHAIBHOE YHCJIO, MPPAMOHAIBHOE YHCIIO,
MHOYECTBa HaTypaJlbHbIX, LIE€JIbIX, PALIMOHAJIBHBIX, IEHCTBUTEIBHBIX YH-
ceJ; YMEHHE UCIIOJIb30BaTh MPU3HAKU JACIIMMOCTH, HAUMEHBIIUN O0Iui
JienuTeNb U HauMeHbllee olliee KpaTHoe, alroput™ EBkinia npu pe-
IICHUH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3WUIIMOHHBIMH CHCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOJHO OIEPHPOBATH MOHSATHIMHU: CTETIEHB C LIEIBIM ITOKa3a-
TeJIeM, KOPeHb HaTypaJlbHOW CTENEHH, CTENEeHb C PAallMOHAIBHBIM MOKa-
3aTeyieM, CTETNeHb C JICHCTBHUTENBHBIM (BEIIECTBEHHBIM) IOKa3aTeleM,
JorapudMm yucia, CHHYC, KOCHHYC ¥ TAHT'€HC MPOU3BOJIBHOTO YUCIIA;

- YMETh ONEPHPOBATH MOHATUSIMHE: TOXKIECTBO, TOKAECTBEHHOE Tpeodpa-
30BaHMe, YpaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHHWH M HEPaBEHCTB,
PaBHOCHIILHOCTH YPaBHEHHIA, HEPABEHCTB U CHCTEM, palliOHAIbHEIE, HP-
panMoHaJbHbIE, TOKa3aTelbHbIe, CTENIEHHbIE, JOTapu(pMUUECKHE, TPUTO-
HOMETPUYECKHE ypaBHEHHS, HEPAaBEHCTBA M CHUCTEMBI; YMEHHE pelIaTh
YpaBHEHHMsI, HEPAaBEHCTBA U CUCTEMbI C MOMOILBIO PA3JIUYHBIX MPUEMOB;
pemarh ypaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C MapaMeTPOM; IPUMEHSTh
yYpaBHEHHMsI, HEPABEHCTBA, UX CHCTEMBbI JJISi PEHICHUS MaTeMaTHYeCKHX
3aJa4 ¥ 3a]1a4 U3 pa3IM4HbIX 00J1acTeil HayK! U pealibHOM JKU3HH;
-yMeTb CBOOOJIHO OMEpUPOBATh MOHATUAMU: Tpaduk GpyHKIMH, OOpaTHas
byHKIMA, KoMno3unusa (QyHKUUH, JuHeHHas (YHKIUS, KBagpaTU4yHas
¢byHKuus, cTeneHHas (QyHKIUSA ¢ LeIbIM [oKa3aTeleM, TPUTOHOMETpH-
yeckue (QYHKIMHM, oOpaTHbIE TPUTOHOMETpUYECKHe (DYHKIMHU, MOKa3a-
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TelbHas M Jorapudmuueckas (QyHKUHUU; YMEHHME CTPOUTh TIpaduku
(GyHKUIWH, BBIMONHATH MpeoOpa3oBaHus rpadukoB (QyHKIUH;, ymeHHe
UCMOJb30BaTh Ipaduku (QyHKUMHA A U3Y4YEHUS MPOLIECCOB U 3aBUCH-
MOCTEH MpH pEeIICHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U U3 pe-
aJIbHOW ’KM3HHU; BbIpakaThb (OpPMyJIaMHU 3aBUCUMOCTU MEXKIY BEJIMYMHA-
MH; yMEHHE CBOOOJHO OINEPUPOBATH MOHATHUSAMH: YETHOCTh (DYHKIIHH,
HNEPUOJMYHOCTh (DYHKIMH, OTPAaHUYEHHOCTh (YHKLUH, MOHOTOHHOCTh
¢byHKIMHU, S3KCTpeMyM (pyHKIMH, HAaHOOJIbIIEe U HAUMEHbBINEE 3HAUCHHS
(GyHKIMU Ha IPOMEXKYTKE; YMEHUE MTPOBOJIUTH UCCIIE0BaHHE (PYHKIINY;
YMEHHUE HCIOJIb30BaTh CBOWCTBA M TpaduKu (QYHKIUI A7 penieHus
ypaBHEHHIA, HEPABEHCTB U 3aJ]1a4 C MapaMeTpaMu; U300paxarb Ha KOOp-
JMHATHOW IUIOCKOCTM MHOXKECTBAa pEIEHUI ypaBHEHUI, HEpPaBEHCTB U
UX CHCTEM;

- yMeTb CBOOOJHO ONEpUPOBaTh IOHATUAMHU: IIOCIIEIOBATEILHOCTD,
apumMeTHyecKasi Iporpeccusi, TeOMETpUUYecKasi Iporpeccusi, 0ecKoHed-
HO yObIBaroIlasi TeOMEeTpHUECcKasi IpOrpeccusi; yMEHUe 3a/1aBaTh HOCie-
JIOBAaTEJIILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (POPMYIL;

- YMEThb OIEPUPOBATh MOHATHIMU: HENPEPHIBHOCTh (DYHKIIMM, AaCUMIITO-
Thl rpaduka (yHKIUH, NepBas U BTOpas MpOU3BOJHAs (YHKIUH, Teo-
METPUYECKUH M (PU3UYECKUH CMBICT MPOM3BOJHON, IMepBooOpa3Hasd,
OTIpEeNeICHHBId HWHTETpal, YMEHHE HaXOJUTh AaCHMIOTOTHI Tpaduka
(GYHKLIMU; YMEHHE BBIYMCIATH HPOM3BOJHBIE CyMMBI, MPOU3BEICHHUS,
YaCTHOTO M KOMITO3UITNH (PYHKIMI, HAXOAUTh ypaBHEHNE KacaTeIbHON K
rpaduKky QyHKIMHM; YMEHHE UCIOIb30BAaTh MPOU3BOIHYIO JUIS MCCIIEN0-
BaHUS (YHKUIWH, IS HAXOXKIACHUS HAWIYYIIETO PEHICHUS B MPHUKIIA/I-
HBIX, B TOM YHCJI€ COI[MAIbHO-D)KOHOMHUYECKUX U (PU3MYECKHX 3a]ayax,
JUTS OTIpEIeTICHUs CKOPOCTH W YCKOPEHWS; HAXOAUTh TUIOIMAAN U 00be-
MBI (UTYp C MOMOUIbIO WHTErpaja; MPUBOAUTH MPUMEPHl MaTeMaTHye-
CKOT'0 MOJIEIMPOBAHUS C MOMOIIBI0 JU(depeHIInaTbHbIX YPaBHEHHUI;

- YMeTh ONEpPHpOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIIO, COIMpPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJIh U apryMEHT KOMIUIEKCHOTO Yucia, hopma
3alMCH KOMIUIEKCHBIX 4YHceN (FeoMeTpHyYecKasi, TPUrOHOMEeTpuiecKas 1
anrebpandeckas); yMETh MPOW3BOIAUTH apu(METUYECKHE JEUCTBUS C
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KOMIUIEKCHBIMU YHUCJIAMH; NPUBOJUTH IPUMEPbHI HCIOIb30BAHUSA KOM-
TUIEKCHBIX YHCElT;

- YMeTh CBOOOJIHO OIIEPUPOBAThH MOHATUSAMU: CpeiHEe apu(METUUYECKOE,
MenuaHa, HauOoJblIee ¥ HaUMEHbIEE 3HAYEHUS, pa3Max, TUCIIEPCHS,
CTaHJAPTHOE OTKJIOHEHHWE Ui ONUCAHMs YMCIOBBIX JAHHBIX; YMEHHE
UCCIIEIOBAaTh CTAaTUCTUYECKUE JIaHHBIE, B TOM YHCIIE C MPUMEHEHHEM
rpaMuecKux METOJIOB M 3JEKTPOHHBIX CPEICTB; rpaduuecku Hccieno-
BaTh COBMECTHBIC HAOINIOJICHHS C MOMOMIBIO JHarpaMM pacCceMBaHUsS U
JIMHEWHOM PErpeccuu;

- YMETb HaXOJHUThb BEPOATHOCTU COOBITHH C MCIIOJIb30BaHMEM Ipaduye-
CKHX METOJIOB; MPUMEHSTH ISl PEIICHHS 33/1a4 (GOPMYIBI CIOXKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, (OpMyiy MOJHOW BEpPOSATHOCTH, (HOpMYIy
bepnymn, komOuHaTopHbie (pakThl U (HOPMYIIBI; OLEHUBATH BEPOATHO-
CTH pEalbHbIX COOBITHUH; YMEHUE ONEpPUPOBATh MOHATHIMHU: ClydaiHas
BEJINYMHA, PACIpe/e/iCHHe BEPOATHOCTEH, MaTeMaTn4ecKoe OXHIaHue,
JMCIIEPCHS U CTAaHJAPTHOE OTKJIOHEHUE CIIy4aiHOM BelU4nHBl, (yHKIUN
pacnpesneneHusl U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTelIbHOTO M HOP-
MaJIbHOT'O pacIpelesieH!; yMEeHNe HCII0JIb30BaTh CBOMCTBA M3yYEHHBIX
pacripesieieHuil 1Jisi pemeH s 3ajad; 3HaKOMCTBO C TOHSATHSIMU: 3aKOH
OOJIBLINX YHCEN, METOJbl BHIOOPOUHBIX MCCIIEAOBAHUM; YMEHHE MPUBO-
JUTHh TIPUMEPBI TPOSIBIICHUS 3aKOHA OOJBIINX YHUCEN B MPUPOJHBIX U
OOI11eCTBEHHBIX SBJICHUSX;

- YMETb CBOOOHO OTIEPHPOBATH MOHATUSIMH: TOYKA, MPSIMast, TUIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, Jy4, MJIOCKHH yroj, ABYIpaHHBIA YroJ, Tpex-
TPaHHBIA YTOJI, TEepeceKaroIuecs, MapauieNIbHble U CKPEIINBAIOIIUecs
npsiMble, MapayieIbHOCTh U NEPHEHIUKYISAPHOCTh MPSIMBIX U IUIOCKO-
CTEH, YroJI MeXAY MPSIMBIMH, YTOJ MEXIY MPSMON M TUIOCKOCTBIO, YTOJ
MEXY MIOCKOCTSAMHU; YMEHHE MCIIONB30BaTh MPU PELICHUU 3a/1a4 H3Y-
YeHHbIe (DaKTBl U TEOpEeMbl TUIAHUMETPHH; YMEHHE OLEHUBATH pPa3Mephl
O00BEKTOB B OKpYXAlOIleM MHpPE; YMEHHE OIEpPHUPOBATH MOHATHIMU:
MHOTOTPaHHHK, CEUYeHHE MHOTOTPaHHHKA, MPABWILHBIA MHOTOTPAHHUK,
npu3Ma, Tupamuia, GUrypa u NoBepXHOCTh BpAILlleHUS, [IMIIMH/IP, KOHYC,
map, chepa, pa3BepTKa MOBEPXHOCTH, CEYEHNsI KOHyca W IWIMHAPA, Ta-
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pajulenbHbIE OCH WIIM OCHOBAHMIO, CEYEHHE 11apa, INIOCKOCTb, Kacarolla-
acs cepbl, TUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOTOTPaHHU-
Ka, 1300pakaTb MHOTOTPaHHUKH, UTypBl U TIOBEPXHOCTH BPALLECHUS, UX
CEYEHHUs, B TOM YMCJIE C MIOMOILBIO AIEKTPOHHBIX CPEJICTB; YMEHUE MPU-
MEHSTh CBOMCTBAa I€OMETPUUYECKHX (UIYp, CAMOCTOSITENbHO (OPMYIIU-
pOBaTh OMNpENEeIeHUsI N3y4yaeMbIX (Uryp, BBIIBUIAaTh TUIIOTE3BI O CBOM-
CTBaX M INpPHU3HAKAX F€OMETPUYECKUX (Uryp, OOOCHOBBIBATh MJIU ONPO-
BEpraTh MX; yMEHUE MPOBOIUTH KiacCU(UKALNIO GUTYp MO Pa3IHIHBIM
NPU3HAKAM, BBIIIOIHATh HEOOXOAUMBIE JONOTHUTEIbHBIE TOCTPOCHHUS;

- YMeTb CBOOOJHO ONEPUPOBATh MOHATHAMM: IJIOMIAAL GUTYpBI, 00BEM
¢Gurypsl, BEIMYMHA YIJIa, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PaccTos-
HUE MEXIY MPSIMBIMH, PACCTOSIHME MEXY IUIOCKOCTSAMHU, IUIOMaab che-
pBl, IUIOLIA/Ib TOBEPXHOCTH MHUpaMUAbI, IPU3MbI, KOHYycCa, LWIMHJIpA,
0o0beM KyOa, IpSIMOYTOJIbHOTO Napajuiesienunesia, TUpaMuibl, IPU3MBIL,
LHWIMH]pa, KOHYCa, 11apa; YMEHUE HaXOAUTh OTHOILIEHHWE O00BbEMOB IIO-
TOOHBIX (Uryp;

- YMETh CBOOOJHO ONEpPUPOBATH MOHATUSAMU: ABHXKEHUE, MMapalIeIbHbII
HEePEeHOC, CUMMETpPHUS Ha IJIOCKOCTU U B MPOCTPAHCTBE, IOBOPOT, IPe00-
pa3oBaHue 10100Ms1, TOJ00HBIE QUTYPBI; YMEHUE paclo3HaBaTh paBHbIE
U I0JJ00HBIE (GUTYPBI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOIb30BaTh T€OMETPUUYECKUE OTHOIICHUS, HAXOUTh T€OMET-
pHUYECKHE BEJIMYUHBI (JUIMHA, YroJl, MJIOoUa b, 00beM) IPU PELICHNH 3a-
Jla4 U3 IpYrux y4yeOHbIX MPEAMETOB U U3 pealbHON KU3HU;

- yMeThb CBOOOJHO ONEpPUPOBATH MOHATHSIMHU: NPSIMOYTOJIbHAS CHCTEMa
KOOpJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, NPOU3BEACHUE BEKTOpA Ha YMCIIO, PA3JIOKEHUE BEKTOpA IO
0a3ucy, CKaJsIpHOE IPOU3BEJCHHUE, BEKTOPHOE IPOMU3BEIEHHE, Yroi
MEXJly BEKTOpaMH; YMEHHUE HCII0JIb30BATh BEKTOPHBIN U KOOPANHATHBIN
METOJI JUIsl PEIIeHUs TeOMETPUYECKUX 3aad U 3a/ad APYTux y4eOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATHAMM: Marpuua 2x2 u 3x3, ompenenu-
T€JIb MATPHUIIbl, TEOMETPUUYECKUIN CMBICI OMPEIESIUTENS;

- YMETbh MOJEINPOBATH PEAJIbHBIE CUTYALlUH Ha SI3bIKE MaTEMATUKH; CO-
CTaBJISITh BBIPAXKEHMsI, YpaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO yCJIO-
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BUIO 33J]a4l, UCCJIEeI0BATh MOCTPOCHHBIE MOJIETH C MCIIOIb30BAHUEM arl-
napara anareOpbl, MHTEPIPETUPOBATH MOJIYYEHHBIM pe3ysbTaT; CTPOUTH
MaTeMaTHUYeCKUe MOJENIM C MOMOIIbI0 F€OMETPUUECKUX MOHSITHI U Be-
JUYUH, pelaTh CBSI3aHHBIE C HUMU IPAKTHYECKHE 33a4M; COCTABIATH
BEPOATHOCTHYIO MOJIEJIb U MHTEPIPETUPOBAThH MOJTYYCHHBIH PE3yNbTaT;
pelaTh NpUKJIaJHbIE 3a7aud CPeICTBAMU MAaTEMaTU4YECKOrO aHajau3a, B
TOM YHCJIE COLIMATbHOIKOHOMUYECKOT0 U (PU3UYECKOTO XapaKTepa;

- YMEHUE BbIOMPATh MOAXOAAIIMI METOJ JUIsl pELIEeHUs] 3aJa4ul; [IOHUMa-
HUE€ 3HAYMMOCTHU MaTeMaTUKU B U3YUCHUHU TPUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUI; YMEHHUE paclo3HABaTh MPOSBICHUE 3aKOHOB Ma-
TEMAaTUKH B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MaTEMAaTUUECKHUX
OTKPBITHI POCCUIICKON U MUPOBOM MaTeMaTHUYECKON HAyKH

OK 02 Hcnomns-
30BaTh COBpE-
MEHHBIE Cpell-
CTBa MOUCKA,
aHaJIM3a U uH-
TepIIpeTaIuu
uHpopMaluU U
nH(pOpPMaLNOH-
HbI€ TEXHOJIOTUU
TUTS1 BBITTOJTHEHHS
3ajau npodeccu-
OHAJIBHOM Jesi-
TeJIBbHOCTH

B o6nacti eHHOCTH HayYHOTO MTO3HAHUS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBET-
CTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAyKH
1 00IIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JTHAJIO-
re KyJbTyp, CIIOCOOCTBYIOIIEIO OCO3HAHHUIO CBOETO
MecTa B MOJHUKYJIBTYPHOM MHPE;

- COBEpIIECHCTBOBAHUE S3BIKOBOM M YHMTaTENIbCKOM
KyJIbTYphl KaK CpEICTBAa B3aUMOJCHCTBUS MEXKIY
JIOIBMU U TTIO3HAHUS MUPA;

- OCO3HAHHE IEHHOCTH HAYYHOH NesATeTHbHOCTH, TO-
TOBHOCTb OCYILECTBIISITh NMPOEKTHYIO U HCCIEI0Ba-
TEJNBCKYIO JEATENbHOCTh WHAMBHIYATbHO U B TPYII-
mne.

OBnajeHne yHHBEpPCAJIbHBIMU Y4E€OHBIMHM IO3HaBa-
TEJIbHBIMU JICHCTBUSIMH:

B) pabota ¢ uadopmarmeii:

- BJIQJCTh HABBIKAMH TOJYYECHHUs HHOOpMAIMH W3
UCTOYHUKOB pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCY-
HIECTBIIATH MOWCK, aHAJIN3, CUCTEMAaTH3aIMI0 M HH-
TEpIpeTauio HUHPOPMALUU PA3TUYHBIX BUAOB U
(dbopM mpeCTaBICHNUS,

- YMETh OIEpUpPOBATh MOHATHAMH: paliOHaJbHAs (YHKIMS, ITOKa3a-
TenbHas (QYHKIUS, cTerneHHas (QyHKus, norapudmudeckas (yHKIHS,
TpUTOHOMETpHYECKHEe (YHKIMH, OOpaTHbIE (YHKIMH YMEHHE CTPOUTH
rpaduKu U3y49EeHHBIX (DYHKIHMHA, UCIOIB30BAaTh TPa(pUKH NpU H3yYCHUH
IPOLIECCOB U 3aBUCUMOCTEH, TPU PELICHUH 337134 M3 APYrHX y4eOHBIX
NPEIMETOB U 33Ja4 U3 PEANbHOH >KU3HU; BBIPAXKATh (OPMYJIaMHU 3aBH-
CUMOCTH MEX]ly BETMUYUHAMU;

- YMETh ONEPHPOBATH MOHATHSIMHE: TOKIECTBO, TOKAECTBEHHOE Tpeodpa-
30BaHMe, YpaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHHWH M HEPaBEHCTB,
PaBHOCHIILHOCTh YPaBHEHHI, HEPABEHCTB M CHCTEM, PallMOHAIbHEIE, HP-
panMoHaJbHbIE, TOKa3aTelbHbIe, CTENIEHHbIE, JOTapu(pMUUYECKHE, TPUTO-
HOMETPUYECKHE ypaBHEHHS, HEPAaBEHCTBA M CHCTEMBI; YMETh peIIaTh
YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMbI C MOMOILBIO PA3JIUYHBIX MPUEMOB;
pelaTh ypaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C apaMEeTPOM; MPUMEHSTh
yYpaBHEHHsI, HEPABEHCTBA, MX CHCTEMBI JJISi PEHICHUS MaTeMaTHYeCKHX
3aj1ay M 3a]1a4 U3 Pa3IUUHbIX 00JIacTel HAyKU M peabHON JKHU3HU;

- YMETh CBOOOJHO ONIEPUPOBATh MOHSATHIMHU: JIBIKEHHE, TapallIeTbHBIN
NEePEeHOC, CUMMETPUS Ha IJIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT, MPE0d-
pa3oBaHue 1o 00us, M0100HbIE GUTYPHI; YMETh paclio3HaBaTh PaBHbIE U
no00HbIe (PUTYpBI, B TOM YHCJE B MPUPOJAE, UCKYCCTBE, apXUTEKTYpE;
YMETh UCTOJIH30BATh TEOMETPHIECKNE OTHONICHHMSI, HAXOAUTh T€OMETPH-
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- CO3/aBaTh TEKCTHI B pa3jM4YHBIX (opMmarax c yde-
TOM Ha3HaueHUs WHPOpPMAMHM W IEJIEBOH ayauTo-
puH, BBIOMpas ONTUMAIBHYI0 (OPMY TIPEICTABICHUS
Y BU3YallM3allNH;

- OIICHHMBATh JJOCTOBEPHOCTb, JIETUTUMHOCTHh HH(OP-
MaIlii, €€ COOTBETCTBHE IPABOBBIM M MOPAILHO-
ATHYECKUM HOpMaM;

- HUCIIOJIB30BaTh Cpe/icTBa MH(MOPMAIMOHHBIX U KOM-
MYHHUKAITIOHHBIX TEXHOJIOTUH B PEIICHUN KOTHUTHB-
HBIX, KOMMYHHKATUBHBIX H OPTaHU3AI[HOHHBIX 33134
¢ cobmroieHueM TpeOOBaHUI IPrOHOMUKU, TEXHUKU
0€30IaCHOCTH, THTHUEHBI, PECYpPCcOCOEpekKeHHS, Mpa-
BOBBIX M ITHYECKHX HOPM, HOPM HH(OPMAIMOHHON
0€e30I1aCHOCTH;

- BJIQJICTh HABBIKAMHU PACIIO3HABAHMS W 3alUTHl WH-
dbopmaruu, uHGOPMAIMOHHOW O€30MacHOCTH JINY-
HOCTH.

YecKUe BEMYMHBI (JJIMHA, YToJ, IJIO0Maab, 00beM) P PEIIeHUH 3a7a4
U3 IpyruX y4eOHBIX MPEJAMETOB U U3 PEATbHOMN XKU3HU

OK 03 ITaaupo-
BaTh U pean3o-
BBIBATh COO-
CTBEHHOE TPO-
(beccroHanbHOE
U JIMYHOCTHOE
pa3BHTHE, TIPE]I-
MIPUHUMATEb-
CKYIO JIeSITeIb-
HOCTB B TIpodec-
CHOHAJIbHOU
cdepe, UCTIOIb-
30BaTh 3HAHUS TI0
¢buHaHCOBOM
TPaMOTHOCTH B
Pa3IMIHBIX KH3-

B o6macTi 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

- c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
ATUYECKOTO TTOBEACHUS;

- CIIOCOOHOCTH OIICHHBATh CHUTYAIHMIO0 U MPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUCHTUPYSICh HA MOPAJILHO-
HPABCTBEHHbIE HOPMBI U [IECHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJIaJla B TIOCTPOEHUE YCTOM-
YUBOTO OYyYILIEro;

- OTBETCTBEHHOE OTHOILIIEHHE K CBOMM POJUTEISIM U
(W) IpyruM 4jaeHaM CEeMbH, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAaHHOI'O NPHUHATHUS LEHHOCTEN CeMel-
HOW JKU3HH B COOTBETCTBHHU C TPATUITUAMHU HApPOJOB
Poccun.

OBJajicHAe YHUBEPCATHHBIMU PETYISATHBHBIMH JCH-
CTBUSIMU:

a) CaMOOPTaHMU3AIINS:

- YMETh OIEPUPOBaTh NOHSTUSIMU: pAlMOHAJIbHBIC, HUpPpALMOHAIbHbIC,
noKa3aTesbHble, CTENEHHbIE, JOrapupMHUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHHUS U HEPAaBEHCTBA, UX CHUCTEMBI; - YMETh ONEPUPOBATh MMOHSATH-
SMU: MHOTOTPaHHHK, CEYEeHHE MHOTOIpaHHHMKa, KyO, Mapauleienumnesn,
npu3Ma, nupamuja, Gurypa v mNoBepXHOCTh BPALLEHUS, IMIUHAP, KOHYC,
map, cdepa, ceueHust GUTypsl BpalleHUs, MI0CKOCTh, Kacatouiascs che-
pBl, LWIMHIApA, KOHYCa, IUIOIIAJb MOBEPXHOCTU HMUPAMUJIBI, MPU3MBI,
KOHYcCa, IIMJIMH/pa, Tomaas cepsl, 00beM Kyda, MpsSMOYTroJbHOIO Ma-
pajenenumnena, IupamMubl, IpU3MBbl, IWIMHIPA, KOHYCA, 11apa;

yYMEHHE N300pakaTh MHOTOI'PAaHHUKU U TOBEPXHOCTU BpallleHUsl, UX Ce-
YEHUsI OT PYKH, C IIOMOILBIO YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX
CPEJICTB; YMETh PACIIO3HAaBAaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMETh pac-
[I03HABaTh MPAaBUIIbHBIE MHOTOTPAHHHKH;

- YMETb ONEpUPOBAThH MOHATUSAMU: MPSIMOYrOJIbHAs cHUCTEMa KOOPJIUHAT,
KOOpJMHAThl TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE IIPOU3BE-
JIEHUE, YTOJl MEeXAY BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEACHHUE BEKTO-
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HCHHbIX CUTYya-
ouAax

- CaMOCTOATEJIbHO OCYIIECTBIATh MO3HABATEIbHYIO
NESTEIIbHOCTh, BBISBJIATH MPOOJIEMBI, CTaBUTh H
dbopMyaupoBaTh COOCTBEHHBIC 3a/laud B 0Opa3oBa-
TEJIBLHOM JESITEIIbHOCTU U )KU3HEHHBIX CUTYaIUsIX;

- CaMOCTOSATEIbHO COCTABJISITH IUIAaH PEIICHUs IMPO-
OJIeMBl C y4ETOM HMMEIOLIMXCS PECYpCOB, COOCTBEH-
HBIX BO3MOKHOCTEH U MPEIIIOUYTECHHII;

- IaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

Croco0cTBOBaTh ()OPMUPOBAHUIO M TPOSBICHUIO
HIMPOKOH 3PYIUIIUU B pa3HBIX 00NACTAX 3HAHUH, MO-
CTOSIHHO TIOBBIIIATh CBOM 0Opa30BaTENIbHBIM U KYJIb-
TYpPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

UCIIONIb30BaTh MpPUEMbI pedIeKCUU AJisd OICHKU CH-
TyaIuu, BEIOOpa BEPHOTO PEIICHUS;

- YyMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHU-
MaTh PEIICHUS TI0 UX CHUKEHUIO;

B) OMOLIMOHAIBHBI HWHTEIJIEKT, MpPEeanoararomun
c(hOopMUPOBAHHOCTD:

- BHYTPEHHEH MOTHMBAlLlMU, BKIIIOYAIOIIEH cTpemIie-
HUE K JJOCTH)KCHHIO 1IeJTH U YCIIeXy, ONTHUMHU3M, HHU-
LIMAaTUBHOCTb, YMEHHUE JIEUCTBOBATh, UCXOJ U3 CBO-
HX BO3MOKHOCTEH;

- OMMAaTHH, BKIIOYAIOUIEH CIMOCOOHOCTh TMOHUMATh
HYMOIIMOHAIBHOE COCTOSIHME JIPYTHX, YYUTHIBATH €r0
MIPU OCYIIECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTH K
COYYBCTBHIO U COTIEPEIKNBAHMIO;

- COILIMAJIbHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTh
BBICTPAWBaTh OTHOIIEHUS C APYTUMH JIFOJIBMH, 3a00-
TUTKCS, TIPOSBIISATH UHTEPEC U pazperiatb KOHQIUK-
THI;

pa Ha 4YKCII0; HAXOAUTh C MOMOUIBI0 M3YyYEHHBIX (POPMYIT KOOPAUHATHI
CEepEMHBI OTPE3KA, PACCTOSTHUE MEXKIY IBYMSI TOUKAMH
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OK 04 D dexk-
THBHO B3aHMO-
JIECTBOBAThL U
paboTaTh B KOJI-
JIEKTHBE U KO-
MaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIIPE/IEIICHHUIO;

- OBJIaJICHHE HaBbIKaMU y4eOHO-HCCIIe10BATEIbCKOM,
MIPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBnaieHue YHHUBEPCAIBHBIMU KOMMYHUKATHBHBIMU
JICUCTBUSIMU:

a) COBMECTHasl 1eATEIbHOCTb:

- IIOHMMAaTb M HCIOJb30BaTh IPEUMYILECTBA KO-
MaHJIHO1 u WHJVBHyaJIbHOU paboTsr;
- NPUHUMATH LIEJIM COBMECTHOM AESATEIBHOCTH, Op-
TraHW30BBIBATh U KOOPAMHUPOBATH JEHCTBHS IO €€
JOCTH>KEHHIO: COCTaBIIATh IJIaH JEHCTBUI, pacrpe-
JeTISATh POJIM C YYETOM MHEHHUH YYaCTHHUKOB OOCYX-
JaTh Pe3yJIbTaThl COBMECTHOM paboThI;

- KOOPJMHHUPOBATh U BBINOIHATH pabOTy B YCIOBUSX
pealbHOTO, BUPTYaJIbHOITO M KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJIATh O3UTUBHOE CTPATErMYECKOE MOBE-
JICHUE B PA3JIMYHBIX CUTYalUsSX, IPOSABIATH TBOpYE-
CTBO ¥ BOOOpakeHHE, ObITh HMHUIIMATUBHBIM.
OBnazneHre yHUBEPCAIbHBIMU PETYISTUBHBIMU J€ii-
CTBUSAMU:

0) mpuHsATHE CE0s U IPYTUX JIFOCH:

- IIPUHUMATh MOTHBBI U apryMEHTBI IPYTUX JIIOAEH
IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE IIPABO U IIPABO APYIUX JOACH Ha
OIINOKH;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU
JIPYroro 4eaoBeKa

- YMETb ONEepUPOBaTh MOHATUAMU: CIIy4ailHbII OIBIT U CllydaiiHOe COObI-
THE, BEPOSITHOCTh CIYYaliHOTO COOBITHS; YMETh BBIYHCIATH BEPOSITHOCTD
C MCIIOJIb30BaHMEM T'papUUECKUX METOAOB; NPUMEHSTH (OPMYJBI CIIO-
KEHHUS U YMHOXXCHHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (akThl H (HopMy-
Jbl NIPU PELICHUH 3aJay; OLEHUBATH BEPOATHOCTU PEAJIbHBIX COOBITHA;
3HAKOMCTBO CO CJIy4aliHbIMH BEJIMYMHAMY;

yYMEHUE MPUBOJUTH IPUMEpPbI NMPOSBICHUSA 3aKOHA OOJBIIUX YHCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOJHO ONEPHUPOBATH MOHATHIMMU: CTETIEHB C LIEJIBIM IOKa3a-
TeJIeM, KOPeHb HaTypaJlbHOW CTENEHH, CTENEeHb C PAallMOHAIBHBIM MOKa-
3arejeM, CTENEeHb C JIEHCTBUTENIbHBIM (BELIECTBEHHBIM) IOKa3aTeleM,
Jorapu¢m yucia, CHHYC, KOCUHYC ¥ TAHI'€HC POU3BOJIBHOTO YUCIIA;

- YMETh CBOOOIHO OIIEPHPOBATH MOHATUAMU: Tpaduk (HyHKIHMH, 0Opat-
Hast (QYHKUHMSA, KOMIO3ULUS (GYyHKUMH, JTUHEHHas (QYHKLUS, KBaJpaTHy-
Has (QYHKIHA, CTETIeHHAs (YHKIHA C IIeIBIM MTOKa3aTeJIeM, TPUTOHOMET-
puueckue GyHKIHH, 0OpaTHbIE TPUTOHOMETpHUECKUE (QYHKIIMHU, [TOKa3a-
TeNbHas U Jorapudmuyeckas QyHKIMHA; yMETh CTPOUTH Tpaguku (HyHK-
[[UH, BBIIIOJIHATH TpeoOpazoBanusi rpadukoB QyHKIUI;

- YMEThb HCIOJIb30BaTh Ipaduku (QYHKIUN IS U3YUYEHHs MPOLIECCOB U
3aBUCUMOCTEH MpH pelIeHUH 331a4 U3 APYrHX y4eOHBIX MPEIMETOB U U3
peasibHOM >KU3HM; BhIpakaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX]y BEJINYH-
HaMH;

- CcBOOOJIHO OINEpPUPOBaTh MOHATHUAMHU: YETHOCTh (DYHKUIUHU, NEpUOANY-
HOCTh (PYHKLIUHU, OTPAaHUYEHHOCTh ()YHKIIMH, MOHOTOHHOCTh (DYHKIIHH,
KCTpeMyM (PYHKIIMH, HAHOOJbIIEe W HAUMEHBIIIEE 3HAYCHUS (PYHKIIUU
Ha MPOMEXKYTKE; YMETh IIPOBOJIUTH UCCIIEIOBaHUE (DYHKINH;

- YMETb MHCIOJIb30BaThb CBOMCTBA M rpa@uKu (YHKIHUN IS perieHus
ypaBHEHMI, HEPABEHCTB M 3aj]iad C MapaMeTpamMu; U300paxarb Ha KOOp-
JMHATHOM IJIOCKOCTH MHOJKECTBA PELICHUM ypaBHEHUM, HEPABEHCTB U
UX CUCTEM

OK 05 Ocy-
IICCTBJIATH YCT-
Hy}O U IIMCBbMCH-

B o0acTi 5cTeTHUECKOr0 BOCIIUTAHUS
- 9CTCTUYCCKOC OTHOIICHHUEC K MHPY, BKJIHOYasA 3CTC-
TUKY 6I)ITa, HAaYYHOIro M TCXHHUYCCKOI'o TBOPYCCTBA,

- YMETh ONEpUpPOBATh MOHATUSAMU: CpeqHee apupMeTHIecKoe, MeIhaHa,
HauOoJIpIlIee ¥ HAaUMEHBIIIee 3HAUYEHUs, pa3Max, JUCIEPCUs, CTaHAapT-
HO€ OTKJIOHEHHME YHCJIOBOTO Habopa; yMEHHE U3BJIeKaTh, HHTEPIPETUPO-
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HYI0 KOMMYHH-
KaIlMIo Ha ToCy-
JTApPCTBEHHOM
s1361Ke Poccnii-
ckoit deneparuun
C YY€TOM 0CO-
OEHHOCTEH COLH-
QIBHOTO U KYJIb-
TYPHOT'O KOHTEK-
cTa

CIIOpTa, TPYJia ¥ OOIIECTBEHHBIX OTHOIICHUIA;

- CIMOCOOHOCTh BOCIIPUHUMATH Pa3IMIHBIC BUJIBI HC-
KYCCTBa, TPAJAMIIMU M TBOPYECTBO CBOETO M JIPYTHX
HApOJOB, ONIYIIATh 3MOIMOHAILHOE BO3/CHCTBUE
HCKYCCTBA,

- YO©XKICHHOCTh B 3HAYUMOCTH JJIsI TUYHOCTH U 00-
IIECTBA OTEUYECTBEHHOTO M MHPOBOT'O UCKYCCTBA, AT-
HUYECKUX KYJIBTYPHBIX TPAIUIUd H HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HBIX BHIAX
HCKYCCTBa, CTPEMJICHHE TPOSBIATH KauecTBa TBOP-
YeCKOH JIMYHOCTH;

OBnajieHWe YHUBEPCAIBHBIMH KOMMYHHKATHBHBIMU
NEeNCTBUSIMU:

B) oO1IeHHE:

- OCYIIECTBJISITh KOMMYHHUKAIIUM BO Bcex cdepax
JKU3HU;

- pacmo3HaBaTh HEBepOaJIbHBIC CPEICTBA OOIICHMS,
MOHMMATh 3HAYCHHE COIMAIBLHBIX 3HAKOB, pPacIO3Ha-
BaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTYAIl U CMSIT-
4yaTh KOH(JIUKTBHI;

- pa3BepHYTO U JOTHYHO U3JIaraTth CBOIO TOUYKY 3pe-
HUS C HCIIOJIb30BAHMEM SI3BIKOBBIX CPEJICTB

BaTh MH(POPMALIUIO, IPEICTABICHHYIO B Ta0/IMLaX, Ha JUarpaMmax, rpa-
¢uKax, OTpaKaroUIyl0 CBOMCTBA PeaJbHBIX MPOLIECCOB U SBICHUM; MpeI-
CTaBJIATh MH(MOPMALIMIO C MOMOLIbIO TAOIUIl U AUArPAMM; UCCIIEOBAThH
CTaTUCTHYECKUE JAaHHBIC, B TOM YHCJIE C NMPUMEHEHUEM TpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPECTB;

- YMETb OIIEpUPOBATh IMOHATUAMU: TOYKA, IpsAMas, IUIOCKOCTb, IIPO-
CTPaHCTBO, JBYTPAHHBIN YIoJ, CKPEIIMBAIOIIKAECA IPAMbIE, Mapalieiib-
HOCTb M NEPIEHIUKYILSIPHOCTbh IPSAMBIX M IUIOCKOCTEH, Yroll MEXIY
IIPSAMBIMH, YrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKO-
CTSIMH, PacCTOSHHE OT TOYKH /0 IUIOCKOCTH, PacCTOSIHUE MEXIY Ips-
MBIMH, PACCTOSIHUE MEKy INIOCKOCTSIMY;

- YMETh HUCHOJb30BaTh IPHU PEIICHUM 3a7a4y U3ydYeHHbIe (PAKTHI U Teope-
MBI TUITAHUMETPHUU; YMEHHE OLIEHUBATH pa3Mepbl OOBEKTOB OKpYIKarole-
ro Mupa

OK 06 ITposiB-
JSTh TpaX/IaH-
CKO-
MATPHUOTHIECKYIO
MO3HIIUIO, JIe-
MOHCTPHUPOBATH
OCO3HAHHOE I0-
BEJIEHUE Ha OC-
HOBE TPAJUIIH-
OHHBIX O0IIEYe-

- 0CO3HaHUE OOYYAIOLIMMUCS POCCUNCKOMN Ipa)i1aH-
CKOU UJIEHTUYHOCTH;

- LICJICHANPABIIEHHOE Pa3BUTUE BHYTPEHHEHN MO3ULIUU
JUYHOCTH Ha OCHOBE JIyXOBHO-HPABCTBEHHBIX IICH-
HocTel HaponoB Poccuiickonn denepanuu, UCTOPH-
YECKMX W HalWOHAIBHO-KYJIBTYPHBIX TpPaJULIHAMN,
(dopMHpOBaHHE CHCTEMBl 3HAUYUMBIX I[IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, AHTHUKOPPYNIIMOHHOTO MH-
POBO33pEHHUs, ITPAaBOCO3HAHUS, IKOJIOTMYECKON KYJIb-
TYpbl, CIIOCOOHOCTH CTAaBUTh LIETH U CTPOUTH KU3-

- YMEThb ONEPUPOBATH MOHATUAMU: TPSAMOYTOJIbHASI CUCTEMA KOOPIAUHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE IIPOU3BE-
JIEHHE, YTOJl MEXIY BEKTOPaMHU, CyMMa BEKTOPOB, ITPOU3BEAECHUE BEKTO-
pa Ha YHUCJIO; HAXOJIUTh C TMOMOIIBI0 U3YYEHHBIX (HOPMYT KOOPAUHATHI
CEepEIMHBI OTPE3KA, PACCTOSTHUE MEXAY JBYMS TOUKAMH;

-yMeTbh BBIOMPATh TOAXOSIINN U3YISHHBIA METO/I TS PEIICHUS 3a/1a4H,
pacmo3HaBaTh MareMartudeckue (akThl U MaTeMaTHYeCKUe MOJETH B
MPUPOJTHBIX M OOIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE, YMEHHE TPUBO-
JIATH MPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUMCKOW U MUPOBOM Ma-
TEMaTUYECKON HAYKH.
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JIOBEYECKHX LICH-
HOCTEH, B TOM
4HCJIE C Y4ETOM
rapMOHH3ALUU
MEXHaLlMOHAIb-
HBIX U MEXKPEIIH-
TMO3HBIX OTHO-
LICHUH, IIPUMeE-
HATb CTaHIAPThI
aHTUKOPPYILU-
OHHOTIO MOBEJIEe-
HUs

HEHHBbIE TUIAHBL;

B wacTu rpaxk1aHCKOro BOCITUTAHUS:

- OCO3HAHHE CBOMX KOHCTUTYLHOHHBIX IpaB U 00s-
3aHHOCTEM, YBa)KEHUE 3aKOHA U IPABOIIOPAIKA;

- NPUHATHE TPAJUIMOHHBIX HAIMOHAJIBHBIX, OOIle-
YEJIOBEYECKUX T'YMAaHUCTUYECKUX M JEMOKpaTH4e-
CKHX IICHHOCTEH;

- TOTOBHOCTb NPOTHUBOCTOSITh HJEOJOTHMH DKCTpE-
MHU3Ma, HAMOHAIHM3Ma, KCeHOPOOWH, TUCKPUMHUHA-
UMA 10 COLUAIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HallMOHAJIBHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JAESTEIbHOCTH B
MHTEpecax I'pakJaHCKOro OOIIecTBa, y4yacTBOBAaTh B
caMOYIpaBlIeHUU B 00I111€00pa30BaTEILHON OpraHu-
3al[UU U IETCKO-FOHOIIECKUX OPraHU3alusX;

- YMEHHME B3aUMOJCICTBOBATh C COLIMAIIBHBIMU HH-
CTUTYTaMHU B COOTBETCTBUHM C WX (QYHKIHSIMH U
Ha3HA4YCHHEM;

- TOTOBHOCTb K TYMaHHUTapHOM U BOJIOHTEPCKOM Jesi-
TEJIbHOCTH.

B ob6nacTi maTpuoTHYECKOTr0 BOCIIUTAHUS:

- copMHPOBAHHOCTh POCCUUCKON Tpa)JAaHCKOU
WJICHTUYHOCTH, NATPUOTU3MA, YBAXKEHHS K CBOEMY
Hapozy, 4YyBCTBA OTBETCTBEHHOCTH mepen PonnHou,
TOPJIOCTH 3a CBOM Kpail, cCBOI0 PonnHy, CBOM SI3BIK U
KYJbTYpPY, IIPOLUIOE U HACTOALLEE MHOTOHALIMOHAIIb-
Horo Hapoja Poccuu;

- LIEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CUM-
BOJIaM, MCTOPUYECKOMY M INPHUPOJHOMY HACIIEIHIO,
naMATHUKaM, TpaJulusM HaponoB Poccuu, nocTu-
’)keHusAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHO-
JIOTUSX U TPYAE;

- yjelHas yOeKJ€HHOCTb, TOTOBHOCTh K CIIYKEHUIO

- YMETh ONEPUPOBATH MOHATUSMH: CITyJalHBINA OIBIT ¥ CIy4aifHOE COOBI-
THE, BEPOSITHOCTh CIYYaliHOTO COOBITHS; YMETh BBIYHCIATH BEPOSITHOCTD
C HCIOJIb30BaHHUEM TI'paUUeCKUX METO/OB; MPUMEHATH (GOPMYIbI CII0-
KEHHUS U YMHOXKCHHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (akThl H (HopMy-
7Bl IPU PEUICHUH 3a/1a4; OIICHUBATh BEPOSITHOCTH PEAIBHBIX COOBITHIA,
3HAaKOMCTBO CO CITy4ailHBIMH BEJTMUYMHAMH; YMEHUE TPUBOIUTH IPUMEPHI
NPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIECTBEHHBIX SIB-
JCHUAX
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u 3ammre OTeuecTBa, OTBETCTBEHHOCTD 34 €r0 CyAb-
Oy; OCBOCHHBIE OOYYAIOUIUMHCS MEXKIPEIMETHBIE
IOHATUS U YHMBEpCallbHble y4yeOHble HelcTBuUs (pe-
T'YJISTUBHBIE, IO3HABATE/IbHbIE, KOMMYHUKATUBHBIE);
- CIIOCOOHOCTB UX HUCIOJIb30BaHMs B 103HABATEIbHOMN
U COLHUAIbHON NPAKTUKE, TOTOBHOCTb K CaMOCTOS-
TEJIbHOMY IIJIAHUPOBAHUIO U OCYLIECTBICHHUIO yueO-
HOHM JeATEeNIbHOCTH, OpPraHu3aluy y4eOHOro COTpya-
HUYECTBA C TMEAArOTHYECKUMH PAOOTHUKAMH U
CBEPCTHHUKAMM, K y4aCTHIO B IOCTPOCHUH UHIUBHLY-
IBHOM 00pa30BaTEIIbLHON TPACKTOPHH;

- OBJIaJIEHUE HaBBbIKAMU y4eOHO-HMCCIEe10BATENbCKOMH,
IIPOEKTHOM ¥ COLMAIILHOMN JESTEIBHOCTH

OK 07 Copneit-
CTBOBATh COXpa-
HEHHUIO OKpYyXa-
FOIIEN Cpebl,
pecypcocoepe-
KEHUI0, TpUMe-
HATH 3HAHUS 00
W3MEHEHUU KITU-
MaTta, MPUHITAIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,
3G HEKTUBHO
JECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

- HE IPUHUMATh ACUCTBUS, IPUHOCSIINE BPEA OKPY-
JKAroIeu cpene;

- YMETh MPOTHO3UPOBATh HEOJIATONPHUATHBIE KOJIO-
THYECKUE IIOCIEACTBUS MPEANPUHUMACMbIX JEH-
CTBHM, IPEAOTBPALATH UX;

- PpacIIMpUTh OIBIT JEATEIBHOCTH JKOJOTHYECKON
HAIpPaBJIEHHOCTH;

- pa3pabarbIBaTh MJIaH PELICHUs POOJIEMBI C YUETOM
aHaJIM3a UMEIOUINXCS MaTepHallbHbIX U HEMaTepH-
aJIbHBIX PECYPCOB;

- OCYILECTBIISITH II€JIEHANIPABICHHBIN MOUCK MEPEHO-
ca CpefICTB M CIIOCO0OB AEUCTBUS B Mpo(eccHoHab-
HYIO Cpeny;

- YyMEThb IEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U
NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEIbHOCTH,

- Ipe/JIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C TI0-
UMM HOBU3HBI, OPUTMHAIBHOCTH, INPAKTUYECKOU
3HaYUMOCTH;

- JIaBaTh OLICHKY HOBBIM CUTYyallUsM, BHOCUTb KOp-
PEKTUBBI B JIEATENBHOCTh, OLIEHUBATh COOTBETCTBHE

- YMETh OINEPHPOBATH MOHATHIMHU: (YHKIUS, HEHpepbIBHAS (YHKIHSA,
IPOM3BOJIHAS, MEepBOOOpa3Hasi, ONpEeAETICHHbIM MHTErpal; yMeThb Haxo-
JUTH TIPOM3BOJHBIC AJIEMEHTAPHBIX (YHKLUH, MCIOJB3Ysl CHpPaBOYHBIC
MaTepHalbl; UCCIEN0BaTh B MPOCTEHIINX cilydasx (PyHKIMM HA MOHO-
TOHHOCTb, HaXOJIUTh HauOOJBIINE U HaUMEHBbUIME 3HAYCHUS (DPYHKIIMIL;
CTPOUTH TpaUKH MHOTOWIEHOB C HCIOJIb30BAHMEM armnapaTa MaTeMa-
TUYECKOT0 aHaJln3a; NPUMEHATh MPOM3BOAHYIO MU PEIICHUU 33Jady Ha
JBIDKEHUE; pelaTh MPaKTUKO-OPUEHTHPOBAHHBIE 3a/laud HAa HauOOJIb-
M€ ¥ HaUMEHbIINE 3HAUYEHHUs, Ha HAXO0XKJIEHUE MyTH, CKOPOCTH U YCKO-
peHus;

- YMEThb ONEepUPOBATH MOHSTHUSIMM: JBUKEHHE B IPOCTPAHCTBE, MOI00-
Hble (PUTYpBHI B IPOCTPAHCTBE; UCIOIb30BAaTh OTHOIIEHHE IUIOMIaiel Mmo-
BEPXHOCTEH U 00bEMOB MOAOOHBIX (GUTYp NMPH PEIICHUH 3a]1a4;

- YMEThb BBIYUCIATH TEOMETPUUECKNE BETUUHHBI (JIJTMHA, YTOJ, MII0Iab,
00beM, IJIOIIA b MOBEPXHOCTH), UCTIONIB3YS U3yueHHbIE (POPMYJIBI U Me-
TOJIbI
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PE3YIbTATOB LECIIAM.
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2. KOAM®UKATOP OIIEHOYHBIX CPEACTB

O yHKIMOHAIBHBINA IPU3HAK
OLICHOYHOI'O CPEICTBA
(THI KOHTPOJIBHOTO 3aJaHUs)

Meron/dbopma KOHTPOIIS

Pacuérnag 3agaua

Kontponbhast  (mpoBepovHasi) pabora,
JoMaiHee 3amanue, jaboparopHas paboTa,
3aHATHS, TP PepeHIIMPOBAHHBIN 3a4ET, SK3aMEH

UHAUBUAYAJIbHOC
MMPAKTUYICCKHUC

HpaKTI/ILIeCKOG 3aJaHuec

Jlaboparopuas pabora, MPAKTUICCKHE
nudepeHIMPOBaHHBIN 3a4€T, YK3aMEH

3aHATHS,

Tect, TecToBOE 3aaHNe

TectupoBanue, 1uddepeHunpoBaHHbIN 3a4€T, IK3aMEH

IIpoexTHOE 3anaHuE

YueOHBbIH MIPOEKT, HCCIICIOBATSIIbCKIM, o0yyJaromui,
CEPBUCHBIH, COLIMAJIbHBIN TBOPYECKUH, peKIaMHO-
MPE3EHTALMOHHBIN

PacnpeneﬂeHI/Ie THUIIOB KOHTPOJIbHBIX SaﬂaHI/Iﬁ 10 TCMaM
JI1 ONCHUBAHUA IMPEAMCTHBIX PE3YJIbTATOB.

HaunmenoBanue TeMbl

®opmupyembie OK Tur KOHTPOJIBHOTO 3aIaHUS

Pazpen 1

Tema 1.1

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

010

Tema 1.2

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

n3

Tema 1.3

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 1.4

OK 1,0K 2, OK 3, [P
OK 4, 0K 5, OK 6,

OK7

Tema 1.5

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

OK, ITP

Tema 1.6

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

"3

Tema 1.7

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

KP

Paznen 2

Tema 2.1

OK 1, OK 2, OK 4, OK

OK7

Tema 2.2

OK 1, OK 2, OK 4,
OK 7

1P

Pa3nen 3

Tema 3.1

OK 1, OK 3, OK 4, OK

OK 7

Tema 3.2

OK 1, 0K 3, OK 4, OK
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HaunmenoBanune TeMbl

®opmupyemsie OK

TuI KOHTPOJIBHOTO 3a1aHUS

OK7

Tema 3.3

OK 1, 0K 3, OK 4,
OK 7

OK

Tema 3.4

OK 1, 0K 3, OK 4,
OK 7

010

Tema 3.5

OK 1, OK 3, OK 4,
OK7

OK, ITP

Tema 3.6

OK 1, OK 3, OK 4,
OK7

KP

Pa3nen 4

Tema 4.1

OK 3,0K 4, OK7

OK

Tema 4.2

OK 3,0K4,0K7

OK

Tema 4.3

OK 3,0K 4, OK7

I1P

Tema 4.4

OK 3,0K 4, 0K 7

N3

Pa3nen 5

Tema 5.1

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 5.2

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

0l0)

Tema 5.3

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

010

Tema 5.4

OK 1,0K2,0K3,
OK 4, 0K 5, 0K 6,
OK7

o0

Tema 5.5

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 5.6

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

n3

Tema 5.7

OK1,0K 2, OK 3,
OK 4, 0K 5, OK 6,
OK 7

[P

Tema 5.8

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 5.9

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

@0

Tema 5.10

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

010

Tema 5.11

OK 1,0K2,0K 3,
OK 4, 0K 5, OK 6,
OK7

o0
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HaunmenoBanune TeMbl

®opmupyemsie OK

TuI KOHTPOJIBHOTO 3a1aHUS

Tema 5.12

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK 7

D0

Tema 5.13

OK 1,0K?2,0K3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 5.14

OK 1,0K 2, 0K 3,
OK 4, 0K 5, 0K 6,
OK 7

K3

Tema 5.15

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

1P

Tema 5.16

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 5.17

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

KP

Pa3nen 6

Tema 6.1

OK 1, 0K 4, OK 6,
OK7

OK

Tema 6.2

OK 1, 0K 4, OK 6,
OK7

OK, ITP

Tema 6.3

OK 1,0K 4, OK 6,
OK7

[P

Tema 6.4

OK 1,0K 4, OK 6,
OK7

KP

Paznen 7

Tema 7.1

OK 1,0K2,0K3,
OK 4, 0K 5, 0K 7

OK

Tema 7.2

OK 1,0K2,0K3,
OK 4, 0K 5, 0K 7

OK

Tema 7.3

OK 1,0K2,0K3,
OK 4, 0K 5, 0K 7

OK, ITP

Tema 7.4

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 7

OK

Tema 7.5

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 7

OK

Tema 7.6

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 7

OK, TP

Tema 7.7

OK 1,0K 2, 0K 3,
OK4,0K 5,0K7

KP

Pa3nen 8

Tema 8.1

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

OK

Tema 8.2

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,

D0




23

HaunmenoBanune TeMbl

®opmupyemsie OK

TuI KOHTPOJIBHOTO 3a1aHUS

OK7

Tema 8.3

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

010

Tema 8.4

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

010

Tema 8.5

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

K3

Tema 8.6

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 8.7

OK 1,0K2,0K 3,
OK 4, 0K 5, OK 6,
OK7

OK, ITP

Tema 8.8

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 8.9

OK 1,0K2,0K 3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 8.10

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

"3

Tema 8.11

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

KP

Pa3nen 9

Tema 9.1

OK 1,0K2,0K3,
OK 4, 0K 5, 0K 7

010

Tema 9.2

OK 1,0K2,0K3,
OK 4, OK 5, 0K 7

010

Tema 9.3

OK 1,0K 2, 0K 3,
OK4,0K 5, 0K 7

010

Tema 9.4

OK 1,0K 2, 0K 3,
OK4,0K 5,0K7

OK

Tema 9.5

OK 1,0K 2, 0K 3,
OK4,0K 5,0K7

KP

Pazzgen 10

Tema 10.1

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 7

@0

Tema 10.2

OK 1,0K 2, 0K 3,
OK4,0K5,0K7

OK, ITP

Tema 10.3

OK 1,0K 2, 0K 3,
OK4,0K5,0K7

I1P

Tema 104

OK 1,0K 2, 0K 3,
OK4,0K 5, 0K 7

KP
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HaunmenoBanune TeMbl

®opmupyemsie OK

TuI KOHTPOJIBHOTO 3a1aHUS

Pazmen 11

Tema 11.1

OK 1,0K2,0K3,
OK 4, OK 5, 0K 7

OK

Tema 11.2

OK 1,0K?2,0K3,
OK 4, OK 5,0K 7

010

Tema 11.3

OK 1,0K?2,0K3,
OK 4, 0K 5,0K 7

OK

Tema 11.4

OK 1,0K2,0K3,
OK 4, 0K 5, 0K 7

OK, ITP

Tema 11.5

OK 1,0K2,0K 3,
OK 4, 0K 5, 0K 7

OK

Tema 11.6

OK 1,0K2,0K 3,
OK 4, 0K 5, 0K 7

I1P

Tema 11.7

OK 1,0K2,0K3,
OK 4, 0K 5, 0K 7

KP

Pazmen 12

Tema 12.1

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 12.2

OK 1,0K2,0K 3,
OK 4, 0K 5, OK 6,
OK7

0l0)

Tema 12.3

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

[P

Tema 12.4

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

"3

Tema 12.5

OK 1,0K2,0K3,
OK 4, 0K 5, 0K 6,
OK7

OK

Tema 12.6

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

@O, TP

Tema 12.7

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

OK

Tema 12.8

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

OK, K3

Tema 12.9

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

n3

Tema 12.10

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

TP, 11

Tema 12.11

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,

KP
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HaunmenoBanune TeMbl

®opmupyemsie OK

TuI KOHTPOJIBHOTO 3a1aHUS

OK7

Pazgen 13

Tema 13.1

OK 1,0K 2, 0K 3,
OK 4, 0K 5, 0K 6,
OK 7

OK

Tema 13.2

OK 1,0K?2,0K3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 13.3

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

010

Tema 134

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

OK, ITP

Tema 13.5

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

@O, TP

Tema 13.6

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

KP

Pazgen 14

Tema 14.1

OK 1,0K2,0K3,
OK 4, 0K 5, 0K 6,
OK7

I1P

Tema 14.2

OK 1,0K2,0K 3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 14.3

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 14.4

OK 1,0K2,0K3,
OK 4, 0K 5, OK 6,
OK7

OK

Tema 14.5

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

I1P

Tema 14.6

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

1P

IIpomexyTouHas
aTTecranus

OK 1,0K 2, 0K 3,
OK 4, 0K 5, OK 6,
OK7

DKx3aMeH

VYcnoBHBIE 0003HAYCHUS:

@O — pponTaNBHBIN (YCTHBIH) OIpOC;
TK — TecToBBIN KOHTPOJIB;
OK — mpoBepka OMOpHBIX KOHCIIEKTOB;

N3 — BeINOTHEHWE MHANBUIYAIbHbBIX 3aIaHUH;
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1P — BBINOIIHEHNE TPAKTUYECKON pabOTHI;
PT — paGouast rerpass;

KP — xoHTpOsBbHAS (TIpOBEpOYHAs) paboTa;
[1® — noptdonmo

IT — mpoekt
K3 — keiic-3amanue
P® - pedepar

13 — nuddhepeHInpoBaHHBIN 3a4ET

3. CUICTEMA OIIEHKH OBPA30OBATEJIBHBIX JJOCTUKEHUH OBYYAIOIIIUXCHA
1O KAZKAOMY OHEHOYHOMY CPEACTBY

OneHka WHIMBUIYaTbHBIX 00pa30BaTENbHBIX JOCTHKCHHH MO PE3ylIbTaTaM TEKYIIETro
KOHTPOJISI M MPOMEXKYTOUYHOM aTTECTAllMM MPOM3BOIUTCS B COOTBETCTBUU C YHHBEPCAIbLHOU
1IKaso (Tabnuia)

IIpouent KauecTBeHHas OLleHKA MHIUBUYAIBHBIX
pe3yIbTaTUBHOCTH 00pa30BaTeNIbHBIX TOCTUKEHUHN

(MpaBUJIBHBIX OTBETOB) 0au1 (oTMeTKa) BepOaIbHBIN aHAJIOT
90-100 5 OTJIMYHO

80-89 4 XOPOIIIO

70-79 3 YIOBJIETBOPUTEIILHO
meHee 70 2 HEYJIOBJIETBOPUTEIILHO

Kpurepun o1ieHKH BBIITOJIHEHHOTO IPAKTUYECKOTO 3aJaHus

Onenka 5 («OTIUYHO») CTABUTCA 32 pabOTY, BBHIMOIHEHHYIO MOJIHOCTHIO 0€3 OMUOOK U
HEJI0YETOB.

Onenka 4 («XOpoIIO») CTaBUTCSA 32 padOTY, BHIMIOJHEHHYIO TOJHOCTHIO, HO TPY HATUYUHU
B Hell He OoJiee 0THON HErpyOoil OIIMOKM U OJTHOTO HeouéTa, He 6ojee TpEX HEJ0UETOB.

OneHka 3 («yIOBIETBOPUTEIBHO») CTABUTCS, €CIM 00YYaIOLINIiCA MPaBUILHO BHIMOIHUII
He MeHee 2/3 Bcell paboThl UM JOMYCTHII HE OoJiee 0/1HOM rpyOoit omMOKHU U IByX HEIOYETOB,
He 0oJiee 0J{HOI rpy0oii 1 0HOM He TpyOol omMOKH, He Oonee TPEX HErpyObIX OMIMOOK, OTHOM
HerpyOoil omOKY U TpEX HETOUETOB, MPU HATMYUH YETHIPEX-TIATH HETOUYETOB.

OneHka 2 («HEyIOBJIETBOPUTEIBHO») CTABUTCS, €CIM YUCIO OIMOOK U HEJOYETOB Mpe-
BBICWJIO HOPMY JJIsl OLIEHKH 3 WJIM IPABUJIBHO BBIMIOJIHEHO MeHee 2/3 Bceil paboThl.

KpI/ITepI/II/I OLICHKU OTBETOB B XOJI€ YCTHOI'O OIIpOCa

OneHuBaeTcsl MPaBUIBHOCTh OTBETa 00YYaroIIerocs Ha OAWH U3 MPUBEIEHHBIX BOIPO-
coB. IIpy 5TOM BBICTaBIIAIOTCS CIECAYIOLIUE OLICHKU:

«OTANYHOY» BBICTABIIAETCS MPU COOJIIOIEHUN 00YYarOIMMCS CIeTYIOUINX YCIOBHI:

— MOJIHO PAcKphUI COJEpKaHHWEe Marepualia B 00bEMeE, MPeayCMOTPEHHOM MPOTPaMMON,
CoJIep>KaHUEM JICKIINH U yYCOHUKOM;

— M3JIOKUJT ~ MaTepHall TPAaMOTHBIM  SI3BIKOM B ONPEAENIEHHOW  JIOTHYECKOM
MOCJIEIOBATEILHOCTH, TOYHO UCTIONB3YS CHEIUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CHMBOJIUKY;

— OKa3ajl yMEHHME WUIIOCTPUPOBATh TEOPETHUUYECKUE TIOJIOKEHUS KOHKPETHBIMHU
pUMepaMu, MPUMEHSITh KX B HOBOW CUTYAIlUU NP BHIMOTHEHUH MTPAKTUYECKOTO 3aJaHUS;

— MPOJAEMOHCTPUPOBAT YCBOCHHME paHee W3YYEHHBIX COIMYTCTBYIOIIUX BOIPOCOB,
c(hOpMUPOBAHHOCTH U YCTOMYMBOCTh UCIIOJIB3YEMBIX MPU OTBETE YMEHUU U HABBIKOB;

— OTBEYAJl CAMOCTOSITENTLHO 0€3 HABOSIINX BOIIPOCOB MPEIOIaBaTesl.
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[Ipumeuanue: Ayig MONYYEHUS! OTMETKU «OTJIIMYHO» BO3MOKHBI OJHA-IBE HETOUYHOCTH
IPU OCBELIEHUH BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAIKAX, KOTOPbIE O0yUYAIOLIUICS JIETKO
WCIIPaBUJI IO 3aMEYAHUIO MTPENO01aBaTels.

«XOpOH_IO» - OTBET 06yqa}omeroc;1 B OCHOBHOM YIOBJICTBOPACT TpC6OBaHI/I5{M Ha OLICHKY
«OTJIUMYHO», HO IIPU 3TOM UMECT OAUH U3 HCAOCTATKOB!

— B H3JIO)KEHUM JIONYIIEHbl HeOoubLIMe IMpo0esbl, HE HCKa3UBIIME JIOTMYECKOIO U
UH(POPMALIMOHHOTO COJIEPKAHUS OTBETA;

— JIONYLIEHbl OJMH-IBAa HEAO0YETa IPU OCBEIIEHUU OCHOBHOI'O COJEp’KaHMs OTBETa,
UCIIpaBJIEHHBIE 110 3aMEYaHHIO NIPETOAaBaTels;

— JIONyHIeHbl omuoOKa min Oosiee JBYX HENOYETOB NPU OCBEIIEHHMH BTOPOCTEIICHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIIPABJICHHBIE 110 3aMEYaHUIO IIPETIOAABATES.

«y,HOBJ'IeTBopI/ITeJ'IBHO» BBICTABJIACTCA IIPU CO6J'II-OI[€HI/II/I CIICAYIOUX YCJ'IOBI/II‘/'IZ

— HETOJIHO WJIM HEIOCJIEA0BATEIBHO PACKPBITO COJAEpKaHUE MaTepuasna, HO IOKAa3aHO
oOuiee MOHMMaHUE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHMS, JOCTATOUHbIE JUIsl JalbHEUIIEro
YCBOEHMsI IMPOrPaMMHOI0 Marepuana, HMEIHCh 3aTPyAHEHUs WM JONYyLIEHbl OMIMOKH B
OIPENEICHUN TOHATUM, HCIIOIb30BAHMM TEPMHUHOJIOTMM M BBIKJIAJKAX, MCIPABJICHHBIC IIOCIIE
HECKOJIBKUX HaBOJSIUX BOIIPOCOB IPEIOAaBATEN;

— oOyyaromuiicas He CIpaBWiICs C IPUMEHEHUEM TEOPUM B HOBOW CHUTyalluu IHpuU
BBIITOJIHEHUH TPAKTUYECKOTO 33/aHusl, HO BBIIOJHHWI 3aJaHUs 00s3aTeIbHOTO YPOBHS
CJIOHOCTH I10 JaHHOU TEME;

— 1pH 3HaAHUHU TEOPETUYECKOTO Marepuaia BBISIBJICHA HEJ0CTaTOYHAas
c(OpMHPOBAHHOCTh OCHOBHBIX YMEHUI 1 HaBBIKOB.

((Hey,Z[OBJIeTBopI/ITeHBHO)) BBICTABJISICTCA IIPHU CO6.]'IIOI[CHI/II/I CJICAYHOIIUX YCHOBHﬁZ

— HE PacKpPBhITO OCHOBHOE COJIEpKaHHe yu4eOHOTo MaTepuaa;

— 00Hapy’>K€HO HE3HAHHE WJIM HEMOHUMaHHe oO0ydJarommmcs Oonbliedl uinu Haubosee
BaXHOW YacTH yueOHOTo MaTepHana;

— AOIIYIICHBI OLIMOKH B OMpeCaACIICHNN HOHﬂTHﬁ, IIpu HCIOJIb30BAHUHU TCPMHUHOJIOTHHU U
HWHBIX BBIKJIaAKaX, KOTOPBLIC HC HCIPABJICHLI IIOCJIC HCECKOJBbKHX HABOAAIIHUX BOIIPOCOB
npenoaBaTens;

— o0yuaromuiicss 0OHapyKWJI TIOJIHOE HE3HAHWE U HETIOHMMAaHHUE M3y4aeMOTO Y4eOHOro
Marcpurajia Uikl HEC CMOI' OTBCTUTL HU Ha OJWH M3 IMOCTABJICHHBIX BOIIPOCOB II0 U3y4YaCMOMY
MaTepuany.

Kpurepuu onieHku coctaBieHus 1 0pOPMIICHHS OMOPHBIX KOHCIIEKTOB

B xozxe nmpoBepku InpenonaBaTeiieM ONOPHBIE KOHCIEKTBI OLEHUBAIOTCS IO CIEAYIOIIUM
KPUTEPUSIM:

1. CooTBETCTBHE CONEPIKAHUS TEME.

2. [IpaBunbHas CTPYKTYpPUPOBAHHOCTH HH(GOPMAITUH.

3. Hanmuuue oruveckoil cBs3M U3105KeHHON HH(OpMAIIHH.
4. AKKypaTHOCTb ¥ TPaMOTHOCTb HU3JIOKEHUS.

5. Pabota cana B Cpok.

Kaxxnprit kputepuid onieHUBaeTCs 1Mo S-0amnpHOM 1mikasne. [Ipu BhICTaBIEHUH OLIEHKHU 3a
ONOPHBIN KOHCIIEKT BBIBOJUTCS CPEIHEE 3HAUCHHUE OLEHKH I10 IATH NEPEUHCIEHHBIM KPUTEPU-
SIM, OKpPYTJISIEMO€ JI0 1IeJI0TO 3HaYeHUs (70 OIEHKH) IO TIPABHIJIAM OKPYTIICHUS.

Kputepun olieHKH BBIMOTHEHHS MTPAKTUYECKUX pa0dOT ¥ UHANBUAYAIbHBIX (B T.4. 3a4€T-
HBIX ) 3aJIaHUN:

1. 3ajmanue cunTaeTcs BBHIOJIHEHHBIM O€3yNPeyHo, €CIIM pe3yabTaT NPakTUIecKoil pabo-
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ThI IMOJIYYCH IIPH NPABUJIIBHOM XOAC PCHICHUSA 3aJlaHUS U aKKYPATHOM BBIITOJTHCHHU.

2. 3ajaHue CUMTACTCS HEBBIMOJHECHHBIM, €CIIM OOYYAIOIMUNCA HE MPUCTYIHI K €ro BbI-
MOJIHEHUIO WK JIOMYCTHJI B HEM TOTPEITHOCTh, CYUTAIONIYIOCS, B COOTBETCTBUHU C IENbIO pabo-
ThI, OLIIHOKOH.

B X0J€ OCHHUBAHUA BBIIIOJIHCHUS IMPAKTUYCCKUX U MHAWBUAYAJIbHBIX 3al[aHI/II71 HUCIIOJIb-
3yCTCA naTHOaJIbHAS CHCTEMA OLICHOK. IlonoxurenpHas OLICHKa («3», <(4)), ((5))) BBICTAaBJIAICTCA,
Koraa 06yqafonmﬁcs1 IMoKasaj BJIaACHUC OCHOBHBIM YMCHHUSMHU B paMKaX BBIIIOJIHCHUA IMPAKTU-
YecKoi pa6OTBI WM HHIUBUAYAJIbHOI'O 3aJIaHHA:

1. «OTAMYHOY» BBICTABIISIETCS IPU COOIIOJICHUU CIIEIYIOLIUX YCIOBUM:

- 06yqa101u1/1171c;1 CaMOCTOATCIIBHO BBIIIOJHHUII BCE JTallbl PEIICHHA 3aJad B paMKax
BBITTOJIHCHHUA MPAKTHYCCKUX U HHAUBHUAYAJIbHBIX SaHaHHﬁ;

—pa60Ta BBIIIOJIHCHA ITIOJHOCTBIO MW IIOJIYYCH BCpHBIfI OTBET HWJIM HHOC Tpe6yeMoe
MMPEACTaBJIICHHUEC PE3YyJIbTATa pa6OTBI.

2. «Xopo1110» BBICTABISAETCS IPU COOTIOACHUN CIETYIOIINX YCIOBHIA:

— paboTa BBINMOJIHEHA MMOJHOCTBIO, HO TPH BBITOJHEHUH OOHAPYKUIOCh HEIOCTATOYHOE
BJIaJICHUC HaBBIKAMHU pabOThI ¢ MHCTpYMeHTapueM (000pymoBaHue, MPUOOPHI U T.N.) B paMKax
IMOCTaBJICHHOM 3aJa4H;

— MPaBWJIBHO BBIMOJIHEHA 0OJbIIast 4acTh paboThI (CBbIIIE 85 %);

— paboTa BBIOJHEHA TOJHOCTHIO, HO UCIOJIh30BAHBI HAMMEHEE ONTHMAJIBHBIC MOIXOIbI
K PEUICHUIO MTOCTABJICHHOW 3a]1auu.

3. «Y 10BIIETBOPUTEIHHO» BBICTABIISETCS IPU COONIOACHNUN CIEIYIOIINX YCIOBHI:

— paboTa BBINOJIHEHA HE MOJHOCTBIO, JOMYLIEHO Oosee TpEX OMUOOK, HO 00yJaroIuics
BJIaJIe€T OCHOBHBIMM HaBBbIKaMU pabOThl C HHCTpyMeHTapueM (060opynoBaHue, MPHUOOPHI U T.I1.),
TpeOyeMbIM JJIsl pEeLlIeHUs] TOCTABJICHHON 3aJauH.

4, «HeyI[OBJ'ICTBOpI/ITeJ'IBHO» BBICTABJIACTCA IIPU CO6J'II-OI[€HI/II/I CJICAYIOHIUX yCHOBHﬁZ

— JIOMYIIIEHBI CYIECTBEHHBIC OIIMOKH, TMOKA3aBIIUE, YTO OOYyYaIOIIMWCS HE BIAICET
00s13aTeTbHBIMU 3HAHUSAMH, YMEHUSIMU W HaBbikamu paboThl Ha [IK wim 3HauuTenbHas 4acTh
paboTHI BHIMIOJIHEHA HE CAMOCTOSITENTLHO.

Kpurepuu onieHkr B X0/1€ HK3aMeHa

B ocHoBe oreHKH TpH cade dK3aMeHa JEKUT MATHOAIbHAs cucTteMa (5 «oTiuyHO», 4
«XOPOIIO», 3 «yIOBIECTBOPUTEIHHOY, 2 «HEYIOBIETBOPUTEIHHO).

1. OTBeT o1leHUBAETCA Ha «OTJIIMYHOY, €CIH 00yUYaroIIUicsl NCUEPIIBIBAIOIIE, TTOCTIEI0Ba-
TEIHHO, TPAMOTHO M JIOTHYECKH CTPOMHO M3JIaraeT MaTepuai 1Mo BompocaM Ouiera (TecTa), He
3aTPyJHSETCS C OTBETOM IMPU BUIOU3ZMEHEHHU 3aJlaHUsl, CBOOOJHO CIPABISETCS C PElIeHuEM
MPaKTUYECKHX 3a/1a4 U CIIOCOOeH 000CHOBAThH MPUHSTHIC PEIICHUS, HE JOMYCKaeT OMMOOK.

2. OTBeT OLICHHWBACTCS HA «XOPOIIO», €CIU 00YyJaroluiics TBEPIO 3HAET MPOrPAMMHBIN
MaTepuai, TpaMOTHO U IO CYILIECTBY €ro U3Jlaraer, He JAOMYCKAaeT CYIIECTBEHHbIX HETOYHOCTEH
IIPU OTBETAX, YMEET I'PAaMOTHO IIPUMEHSTh TEOPETUUECKNE 3HAHUS HA MPAKTUKE, a TAKXKE BIIaje-
€T He0OXOAMMBIMU HaBbIKAMH PEIICHUS MPAKTUUYECKHUX 3a/1au.

3. OTBeT OLIEHMBAETCS Ha «YyJIOBJIETBOPUTEIBHO», €CIM OOYUYAIOIIMNACS OCBOUI TOJBKO
OCHOBHOM MaTrepHuall, OJTHAKO HE 3HAET OTAENbHBIX JIE€TajJeH, JOMYCKaeT HETOYHOCTH U HEKOp-
peKTHbIE (HOPMYITHPOBKH, HAPYIIAET MOCIEOBATEIBHOCTD B U3JI0KEHUH MaTepHaja U UCIBITHI-
BaeT 3aTPYAHEHUS IIPU BBIITOJIHEHUU IPAKTUUECKUX 3aJaHHH.

4. OTBeT OLEHHMBAETCS Ha «HEYIOBJICTBOPUTEIBLHO», €CIH OOYYAIOUIUICS HE PacKpBLI
OCHOBHOE COJIep’KaHue MaTepHala, JOMyCKaeT CyIeCTBEHHbIe OMIMOKH, C OONBIIMMU 3aTpyIHE-
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HUSAMMU BBIIIOJHACT IMMPAKTHUYCCKUC 3aJaHU .

4. BAHK KOMIIETEHTHOCTHO-OIEHOYHBIX MATEPHUAJIOB IS ONEHKH
YCBOEHUA YYEBHOI'O ITPE/IMETA

4.1 Texymmii KOHTPOJIb

4.1.1 Kommiekt oneHo4yHbIX 3amaHui Nel. Bxognoi kontposb. Pazmen 1. [loBTopenue kypca
MaTeMaTUKH OCHOBHOM IIKOJIbI
Oo0s13aTeIbHAs YacCTh
Ilpu pewienuu 3a0anuii 1-4 3anuuwiume npaguibHblii OMeem U3 Yemulpex nPeodioHceH-
HbBIX.
1. (1 6amn) Packpoiite hopMyiy COKpalIeHHOTO YMHOKEHHUS a2-b?:
A) a2-2ab+b?; B) (a-b)(a+b); B) a’+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) [Inomans TpeyroinbHUKA BEIYUCIAETCS 110 (hopmyie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5
— 29
3. (1 6amn) Kakoe 13 clieyromux Yuce 3aKIo9eHo Mexay ynciamua 17 u 8

A)0,4;B)0,5; B) 0,6; T) 0,7

4. (1 6amn) Jans rpaduxn pyaxnuii. Kakas popmymna coorBeTcTByeT rpaduxy 3)?

1) N 2) | 3)

o] 11 ol 1 ol 1

| 9
;—_‘—6 -_2 i ) —
Ay 2 gy = o8bllgy T L yyexs

Ilpu évinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHusa u NOJIYUEHHbLIL Omeem.
1,11

5. (2 6amna) Beraucnure 2 5

6. (2 6amna) Pemmte ypaBHenue X2-7x+10=0. Ecn ypaBHeHHe UMeeT Gojiee OJHOTO KOp-
HS, B OTBET 3alIUIINTE MEHBIIUN U3 KOPHEH.

7. (2 6amna) Ilnomans 3emMenb KPECThSIHCKOTO XO31CTBA, OTBEACHHAS TOJ| MOCANKY KY-
CTapHUKOB W I[BETHUKOB, COCTaBJIIeT 24 ra W pacmupeseliecHa MeXIy HUMH B OTHOIICHHH 5:3.
CKOJIbKO TeKTapOB 3aHUMAIOT [IBETHUKU?

8. (2 6amra) Beicora BH mapamnenorpamma ABCD nenut ero croporny AD Ha otpesku
AH =2 u HD =32. Jluaronans napasuieiorpamma BD pasna 40. HaiinuTe miomane napasmieno-
rpaMma.

JonoiHuTEeIbHAS YaCTh
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Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO6AHUE PeUIeHUA U NOTYYEHHbLI
omeem.

9. (3 6aya) Ppi6010B pOIIIBLT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSHHE BBEPX I10
TEUYCHUIO PEKH, 3aTeM OPOCHIT SIKOPh, 2 Yaca JIOBWII PHIOY U BEpHYJICS 00paTHO 4epe3 5 4acoB OT
Hauaia nmyremecTBus. Ha kakoe paccTosiHUE OT MPHUCTAaHH OH OTILIBUI, €CIIU CKOPOCTh TE€YEHUS
peKH paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU 6 KM/4?

4.1.2 KommuiekT orieHouHbIX 3aanuii No2. Paznen 3. [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE
Teopernyeckne BONPOCHI:

1. Chopmymupyiite Teopemy Iludaropa.

2. [lepeuncanre ocHOBHBIE (PUTYPBHI B IPOCTPAHCTBE.

3. [lepeuncaure cnocoObl 3aaHNs INIOCKOCTH.

4. IIponomxure Tteopemy: «Eciu oaHa M3 JByX NapajUIeNIbHBIX — IPSAMBIX
HEepIEHIUKYIIPHA INIOCKOCTH, TO.. ..

S. [Iponomxure Teopemy: «Eciau nBe mapaiienbHble IMIOCKOCTH IEPECEKAIOTCs
TpETbEi, TO...».

6. ChopmynupyiiTe onpeaeneHue IByrpaHHOro yIiia.

1. ChopmynupyiiTe onpeeneHne TpEXIrpaHHOro yria.

8. Packpolite moHsATHE «YTrOJl MEXAY IIPAMBIMU».

9. [lepeuncnure B3auMHOE PacIOIOKEHUE ABYX MPSAMBIX B IPOCTPAHCTBE

10.  Kakue npsiMble Ha3bIBalOTCS MapajlieIbHbIMU B IPOCTPaHCTBE?

11.  Kakue npsiMble Ha3bIBatOTCS CKPELIMBAIOIIUMUCS B IPOCTpaHCTBE?

12.  Kakue npsiMble Ha3bIBaIOTCS MEPIEHIUKYIAPHBIMUA B IPOCTPAHCTBE?

13.  Ilepeuncnure B3aUMHOE PACIOIOKEHUE MPSMOU M IMJIOCKOCTH B TIPOCTPAHCTBE.

14.  PackpoiiTe NOHATHE «yToJI MEXAY IPSIMOMN U IIIOCKOCTHIO.

15.  PackpoiiTe noHATHE «TapaJIeTbHOCTh MPSMON U IMIIOCKOCTH.

16.  PackpoiiTe noHATHE «EPHIEHIUKYIIPHOCTD IPSIMOM U TIOCKOCTH.

17. [lepeuncnure B3aMMHOE PacoIOKEHNE ABYX INIOCKOCTEN B ITPOCTPAHCTBE.

18.  PackpoiiTe MOHATHE «YTOJ MEX]Y MIIOCKOCTIMMI.

19.  PackpoiiTe NoHATHE «apaNIebHOCTh IIOCKOCTEM.

20.  PackpoiiTe nMoHATHE «IEPHIEHANKYISAPHOCTD IIIOCKOCTEM.

21.  Kak HaliTu paccTOsIHUE OT TOYKH J0 IPAMOii?

22.  Kak HaliTu paccTOsIHUE MEXAY NPSMbIMU?

23. Kak HaliTu paccTostHME MEXAY IUIOCKOCTSMU?

24, [Iponomxure onpenenenue: «llepneHaAuKyIsp — 3T0...».

25.  IIpomomxute onpenenenue: «HakmoHHAs — 3TO...».

26. [Iponomxkute onpenenenue: «IIpoekius HAKIOHHON — ATO. .. ».

27. [Iepeuncinre cBOMCTBA MAPaUIEIBHOIO MPOEKTUPOBAHUS.

28.  IlpuBemute mpUMeEpbl CHMMETPHI Ha TUIOCKOCTH B IIPUPO/IE, HA CYIIHE.

29.  IlpuBemute mpUMEpbl CHMMETPHI B IPOCTPAHCTBE B IPUPOJIE, HA CY/IHE.

30. B 4em oTiMuue MOHATUS «IBUKEHUE)» OT MOHATHUS «TIOBOPOT»?

KoutpoJunHuas (nposepounasi) padora
0O0s3aTeIbLHAA YACTh
Ilpu pewienuu 3a0anuii 1-4 3anuwiume npaguibHblii OmMeem U3 Yemulpex npeodioHceH-

HbIX.
1. (1 6amn) PacumgpyiiTe kpaTKyro 3amuce: a€f.

A) Touka & IPUHAUISKUT MIIocKocTUf; b) Touka a mpuHaIIexKuT npsamMoiifS; B) mpsimast a
MPUHAJICKUT TIIOCKOCTH[S; ') psimast @ mepeceKaeT MiI0CKOCTh .
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2. (1 6amn) Ipsmeie AB u C]{ ckpemuBarotcsi. Kakoe pacnonoxenne umeror npsimbie AC
u BJ1?

A) napamnensssle; b) neprnenaukyinspusle; B) ckpemuarores; ') nepecexarorcs.

3. (1 6amn) [Tnockoctr a u B umeroT 1 001yr0 Touky. KakoBo MX B3auMHOE pacmosioxKe-
Hue?

A) napamnensssl; b) nepecekarorces no npsmoit; B) coBnanatot; I') ckpemnBarores.

4. (1 6ayn) Ecnu npsimast, mpoBe/ieHHAast HA TUIOCKOCTH Y€pe3 OCHOBAHME HAKJIOHHOM, Iep-
NEHAUKYJSIPHA €€ MPOEKIIUU, TO OHA...

A) mepneHAMKYyJIsApHA M CaMOW HaKJIOHHOHW; b) mapamnenbHa W camoil HakJIOHHOHW; B)
CKpEIIMBAETCs C HAKIOHHOM; [') mepneHaukynsipHa OCHOBaHUIO HAKJIOHHOM.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHusA U NOJYYEeHHbLIL OMEem.

5. (2 6anna) Yepes koHupl oTpe3ka AB u ero cepenuny M mpoBefeHbl NapajuieibHbIE
npsiMbIe, TIEpeCceKarole HEKOTOPYIO IIOCKOCTh B Toukax A1, Bi u Mi. Haiinure anmuny otpeska
MM3, ecniu oTpe3ok AB He nepecekaeT miockocTh u ecinu AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsmeie AC, AB u A/l nonmapuo neprnenaukynsapusl. Haitnure orpezok C/I,
ecau AB=5 cm, BC=13 cm, A/I=9 cwm.

7. (2 6anna) U3 TOUYKM K MIIOCKOCTH MPOBEACHBI IBe HAKIOHHBIe. HaliiuTe nmuHbl 00111ero
MEePHEHANKYIISIPA, €CIU MPOCKIIMK HAKIOHHBIX OTHOCSTCS Kak 2:3 M JUIMHBI HAKJIOHHBIX PaBHbI
23 cmu 33 cm.

8. (2 6anna) Haueptute ky0 ABCA1B1C1/11. [Toctpoiite Touky KEAB, Touxy MEJ1:C,
otpe3ok PEEA1B1Cs.

JlonoJIHUTeIbHAA YaCTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE peuieHUA U NOTYYEHHbLIL
omeem.

9. (3 6anna) Ha pucyHke n300pakeHO cedeHUe 3eMHOM TTOBEPXHOCTH TIIIOCKOCTHIO, TTPOXO-
Jsmien uepes ock BpamieHus. Mimeroresd Touku A u B, nexamne Ha nuHuM ceueHus. Onpenenure
paccTosiHiEe MEXy JaHHBIMUA TOYKAaMHU IO MPSIMOW U MO 3€MHOM MOBEPXHOCTH, €CJIU U3BECTHO,
YTO TOUKH yCMATpHBaloTcs U3 Hentpa 3emmu O mox yriom 60° u eé paauyc pasen 6400 k.

e

4.1.3 KommekT oneHouHbIX 3aganuil Ne3. Pasnen 4. KoopauHats! 1 BEKTOPBI
Teopernyeckne BONPOCHI:

W3 yero cocTout mpsiMOyrosibHasi cucTeMa KOOpAUHAT B IPOCTPaHCTBE?

Ecnu Touka n€XUT B IUIOCKOCTH XY, KaKasi KOOpJIMHATa y Hee HyneBast?

IIpuBenuTe npuMep KOOPAMHAT TOYKU A, KOTOPas JICKUT HA OCH Z.

Packpolite oHATHE «BEKTOPY.

o
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5 Kak HaiiTu koopauHaThl BeKTOpa?

6 Ilepeuncinre U paCKpOUTE MPaBUIIA CII0KEHUS BEKTOPOB.
1. Kaxue BeKTOpBI Ha3bIBaIOTCS KOJUIMHEAPHBIMU?

8 Kaxue BeKTOpBI Ha3bIBAIOTCS MEPIEHIUKYIIPHBIMU?

9 YeMy paBHO CKaJISIPHOE NPOU3BEIECHUE BEKTOPOB?

10.  Kak HaiiTu BeKTOpHOE POU3BEIEHUE BEKTOPOB?

11.  Yemy paBeH yroa Mexay BEKTOpamu?

12.  IlpuBeauTte mpuMep MATPHUIBI 2X2.

13.  IIpuBenure mpumep MaTpuibl 3x3.

KouTpoJnHas (mpoBepoyHas) padora

O0s13aTeIbHANA YACTD
Ilpu pewenuu 3a0anuil 1-4 3anumiume npasuibHbLLIL OMeem U3 Yemulpex NPeodi0HCeHHbIX.
1. (1 6amn) Hauer touxku A(1,0,5), B(-2,0,4), C(0,-1,0), [(0,0,2). Kakue u3 HHX
JexaT Ha KOopAuHATHOM npsmoi Oy?
A)A;Bb)B;B)C; IN) /I

2. (1 6amn) Kakme u3 BektopoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) siBasroTcs
e IUHUYHBIMU?

A)a;b)c;B)B;I') p.

3. (1 6amr) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KosuinHEapHBI?

A) a, B; b) ¢, B; B) a, ¢; I') KoymuHeapHbIX BEKTOPOB HET.

4. (1 6amn) Hansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoil Kakoro oTpe3ka sBJsieT-
cs Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuteHUA U NOJYYEHHBLL OMEem.

5. (2 6anna) [dansl BekTopsl a(-6,0,8) , B(-3,2,-6). HaiinuTte ckanspHOe MPOU3BEICHNE BEK-
TOPOB.

6. (2 6amna) [py KakuX 3HAYEHUSX 1 BEKTOPHIA (4,1,2), B(1,2,n) NepHEHMKYIAPHEI?)

7. (2 6anna) Jansr BexTops! a(-6,0,8), B(-3,2,-6). Haligure KOCHHYC yria MEXIy BEKTOpa-
MH.

8. (2 6amna) Jokaxure, uyto yeTbipéxyroapsHuk ABC/I sBnsiercs pomOoM, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), [1(2,8,4).

JlonoJIHUTeIbHAA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHOGAHUE PeUIeHUA U NOTYUEHHbLI
omeem.
9. (3 6aita) MakeT cnaHu Ha CyJIHE MPECTaBIEeH Ha KOOPIMHATHOM ITIOCKOCTH. HalauTe
IUIOINAAb CJIaHU (YETHIPEXYTOJIbHUKA), BEPLIMHBI KOTOpOro mmeroT koopauHatsl (8;0), (10;8),

(2;10), (0;2).
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4.1.4 KoMmekT oueHouHbIX 3aganuil Ne4. Pasznen 5. MHOrorpaHHuUKY U Teja BpallleHUs

TeopeTuyeckne BONPOCHI:

1. IIponomxure onpenenenue: «MHOTOrpaHHUK — 3TO. ...

2. IIponomxure onpenenenue: «llpuzma — 3to...».

3. [Iponomxure onpenenenue: «IIpAMoyroabHbli napaieaenunes — 370. .. ».

4, [Iponomxkute onpenenenne: «Kyo —3t1o...».

S. [Iponomxure onpenenenue: «lIlupamuaa — 3to...».

6. Cdopmynupyiite CBONCTBO O MPOTUBOJIEKAIUX IPAHAX HapajlieienuIe/a.

7. CdhopmynupyiiTe CBONCTBO O JHArOHANAX MapajuleenuIea.

8. CdhopmynupyiiTe CBOWCTBO O AMArOHAJIM U JIMHEHHBIX pa3Mepax NpsSMOYTroJIbHOIO
napajuleenunesa.

9. Kakas npusma Ha3bIiBaeTCs NpsMOit?

10.  Kakas npu3ma Ha3bIBaeTCsl IPaBUILHON?

11.  PackpoiiTe NOHATHE «IIpaBUIIbHAS MHPAMUIA».

12.  Yro Takoe anodemMa npaBUILHON MHUPAMHUJIBI?

13. B ueM ominume NOJHOM NOBEPXHOCTH IPU3MBI OT IIOJHOW IOBEPXHOCTH
nupamubl?

14. Chopmynupyiite TeopemMy O BBIUHUCICHHMM OOKOBOM MOBEPXHOCTH MPSIMOMN
IIPU3MBL.

15. ChopmynupyiiTe TeOpeMy O BBIYUCICHHU OOKOBOM IMOBEPXHOCTH MPABHILHON
MIUPAMHUIBL.

16. HazoBute mnpenmersl u3 Bameld npodeccruoHaJIbHOM AESITENbHOCTH, KOTOpBIE

HUMCIOT (bOpMH MHOT'OT'PpaHHUKOB.

17.  Kakue MHOTOTpaHHUKHM HA3bIBAIOTCS TMpaBWIBHBIMU? [lepeunciuTe MpaBUIIbHEIC
MHOT'OT'PaHHHKH.

18.  IIpomomxure onpenenenue: «Llumuuap —310...».

19.  Ilponmomxure onpenenenue: «kKonyc —a3to...».

20.  IIpomomxkute omnpeneneHue: «Y CeUeHHBIH KOHYC — 3TO. ...

21.  IIpomomxute onpenenenue: «llap —3t0...».

22.  Yro sBNsAETCA BHICOTON YCEUEHHOIO KOHYyca?

23.  Urto sBISAETCS OCEBBIM CEUCHUEM IMIIMHIPA, KOHYCa, YCEYCHHOTO KOHYca, mapa?

24, [Tepeuncnure enuHUIBI U3MEPEHUS TUIOIIAH, 00bEMa.

25. YeMmy paBHO OTHOUIEHHME IUJIOIIAJAECH TOBEpPXHOCTEH MOAOOHBIX QuUryp B
IIPOCTPaHCTBE?

26.  Uemy paBHO OTHOIIIEHHE 00bEMOB MOJJOOHBIX (DUTYpP B MPOCTPAHCTBE?

27. HazoBute mnpeamersl M3 Bameidl NpodecCHOHAIbHOM JesTeTbHOCTH, KOTOpbIE

UMEIOT (POPMBI T BpalllCHHS.

KoHTpoJabHas (mpoBepoyHas) padora
O0s13aTeJILHAA YACTh

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem U3 Yemulpex npeodiloHceHHbIX.
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1. (1 6amn) B kakux eaMHMIIAX U3MEPSETCA IUIOIIA/b TOBEPXHOCTH MHOIOIPAHHHU-
Ka?
A) B rpagycax; b) B MeTpax; B) B kBaspaTHbIX MeTpax; I') B IByrpaHHbIX Ipajaycax.

2. (1 6amn) ITnommaas OOKOBOM OBEPXHOCTH MIPU3MBI BEIUUCIIIETCS 10 (hopMyIIe:
A) S=Swt2 SOCH-; B) Seox =Poc*H; B) S =B+ S SOCH; F) S60K =2Poci*H.

3. (1 6amr) Yto sBIsSETCA OCEBBIM CEYCHHUEM YCEUSHHOTO KOHYca?

A) paBHOOeIpeHHBIN TpeyronbHuk; b) paBHoOenpenHas Tpaneuus; B) npsmoyronbuuk; I)
MPSIMOYTOJIbHAS TPAMelts.

4. (1 6ann) Kakas ¢urypa mosydaeTcss HNpu BpaAlICHUH MPSMOYTOJIBHOTO TPEYTroJbHHUKA

BOKPYT OJTHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennslii konyc; B) nupamuna; ') yceuenHnas nupamua.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIy4eHHbLIL Omeem.

5. (2 6amna) PeGpo ocHOBaHMS MPaBWILHOW TPEYroJIbHOW MHUpaMHIbl 3 M, anodema 6M.
Haiiaure momaas 60KOBOM MOBEPXHOCTH MHUPAMUJIBIL.

6. (2 6anna) luaronans kyba paBHa " S88. Haiinure ero oobem.

7. (2 6aima) [IpsIMOYTOJIBHUK CO CTOPOHAMH 8CM M 3CM BpallaeTcsi BOKPYT OOJbIIeH CTO-
ponbl. Haiingure 00beM, Tutomaan O0KOBOW M IMOJIHOW MOBEPXHOCTEH MOJIy4EHHOTO Tea.

8. (2 6aya) Beruucnure moBepxHOCTH OaTtrucepsl, nMeromiel popmy mapa paguyca 2,5 M.
B oTBeT 3anumuTe 4o, IEICHHOE Ha TT.

JonoTHUTEeILHAS YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume xo00, 000CHOBAHUE PeUwieHUs U NOTYYEHHDLI
omeem.

9. (3 6ayuta) IlpocTaBbTe MPUMEPHBIE Pa3MeEphbl HA MPEACTABICHHBIX HA PUCYHKE KOMOU-
HUPOBAHHBIX T€OMETPUYCCKHX TeJlaX, BRITOJIHUTE HEOOXO0IMMbIE pacyeThl (II0Mab TOBEPXHO-
CTH U 00BEM).

IIpennonaraeMplie MOJEIN AETAICH:

& X
PR

4.1.5 KoMmiekT orieHouHBIX 3a1anuil Ne5. Paznen 6. MuoxecTBa. DeMeHThl Teopuu rpados
Teopernyeckne BONPOCHI:

Chopmynupyiite onpeeneHue MHOKECTBA.

[Tponomxute onpenenenune: «OO0bEeAUHEHNE MHOKECTB — 3TO...)»

IIponomxure onpenenenue: «llepeceueHne MHOXKECTB — 3TO...»

[Iponomxure onpenenenne: «Pa3HOCT MHOKECTB — 3TO...»

N300pa3ute 00beIMHEHNE IBYX MHOXECTB Ha Kpyrax Diinepa.

N300pa3uTte nepeceueHne Tpex MHOXKECTB Ha Kpyrax Jisepa.

Cohopmynupyiite onpenenenue rpaga. Uto Ha3pIBaeTcs BEpUIMHOM, peOpom rpada?

Kak HaiiTu cTenenp BepimHbl rpaga?

HazoBure oTIM4uTeILHBIE YCPTEI MMOJIHOT'O XU HCIIOJIHOT'O Fpa(l)OB
10 HazoBuTe oTnuunTeNbHBIC YEPTHI CBA3HOTO M HECBS3ZHOTO rpadoB.

&

©CoNoaRwdE
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KourpoJnHas (mpoBepoyHas) padora
0O0a3aTeIbLHAA YACTh
Ilpu pewenuu 3a0anuil 1-4 3anumiume npasuibHblL OMEeN U3 Yemulpex NPeodi0HCeHHbIX.

1. (1 6amn) Kakas onepanus n3o0pakeHa Ha Kpyrax Ditiepa?
A‘D
A)E=AuBB)E=AnB;B)E=A\5,T) E=A-B.

2. (1 6amn) Kakoit rpad npencraBien?

A) nonubiit; b) Henonuslii; B) gepeso; 1)
HYJIEBOM.

3. (1 6amn) [IaTepo pabounx BCTPETHIINUCH ITPU BBICAJIKE LIBETOB B KITyMOBI. CKOJIBKO BCEro
OBLIO ClIeTTaHO PYKOTIOKATHIM

A)10;b) 11;B)5;T) 6.
4. (1 6ayn) Onpenenure creneHb BepIIuHbL B:

A

E F

A)8;B) 11;B)3;T)5.

Ilpu évinonnenuu 3a0anuil 5-8 3anuuwiume xo00 peuwieHus u ROJIY4EeHHbLIL OMmeem.

5.(2 6amma) 1. [lanber nBa MHOkecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummTe u
n300pasuTte rpaguuecku HoBoe MHOXecTBO E: a) E= AU B ;0)E=AnNSB .

6. (2 6anna) KonuHbl Apy3bst 3aHUMAIOTCS] KAKUM-HUOY/Ib BUIOM criopTa. 14 u3 HUX
yBiekatoTcst pyroosom, a 10 — HackerOosiom. U TONbKO ABOE YBIEKAIOTCS U TEM U IPYTUM
BUJOM criopra. Ckonbko apysen y Tomu?»

7. (2 6amna) Ha pucynke — cxema J0por, CBS3BIBAONINX Topojckue napku A, b, B, I, /1,
E. Ilo xaxaoi 1opore MOKHO JABUIaThCs TOJIBKO B OJHOM HANpaBJICHUH, YKa3aHHOM CTPEIKOM.
CKoOJIbKO CYIIECTBYET pa3InYHbIX IMyTel u3 mapka A B mapk E?
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8. (2 6aymma) Mo>XHO JIM HApUCOBATh M300paKEHHBIN HAa pUCYHKE Tpad HE OTphIBas KapaH-
Jam oT Oymaru v mpoBOJs KaKJ0€ pedpo pOBHO OJUH paz?

JlonoJHUTENbLHASA YACTh
Hpu évinoninenuu 3aoanusn 9 3anuwmume xob, obocHosanue peuwienusn u nOlelleHHblﬁ
omeem.

9. (3 Gamna) IlepByro WM BTOPYIO KOHTPOJIbHBIE PaOOTHI MO MaT€MaTUKE YCIEUTHO
Hanucanu 33 CTyJeHTa, EPBYI0 WK TPEThI0 — 31 CTyAEeHT, BTOPYIO WU TPEThIO — 32 CTYy/EHTA.
He menee nByx KOHTpPOJIBHBIX paboT BBIMOMHUIN 20 cTyneHTOB. CKOJBKO CTYJEHTOB YCIEIIHO
el TOJIBKO OJIHY KOHTPOJBHYIO paboTy?

4.1.6 KommuiekT onieHouHbIX 3amanuii Ne6. Pazgen 7. DnemMeHTsl KOMOMHATOPUKH, CTATUCTHKU U
TEOPUHU BEPOSTHOCTEN
Teopernyeckue BONPOCHI:
. [Iponomxkute onpenenenune: «CiaydaiiHoe coObITHE — 3TO...». [IpuBenuTe npumep.
[TpuBenuTe npuMep 10CTOBEPHOTO COOBITHSI.
[TpuBeauTe npuMep HEBO3MOKHOTO COOBITHS.
[Tponomxkure onpenenenne: «BeposTHOCT Cy4aifHOrO COOBITUSI — 3TO...».
. ChopmynupyiiTe MpaBUIO HAXOXKICHHUS CIIOKEHUS BEPOSATHOCTEH.
. ChopMynupyiiTe NpaBUiIO0 YMHOXKEHHUS BEPOSTHOCTEH.
. Kak Haiitu cpennee apudmeTrueckoe YuciaoBoro psjaa’?
. Kak naiitn Mmeauany 4yncioBoro psga’?
. Kak BpIuncsiercs pazmax 4ucioBoro psjaa?
10. [yis wero HyXHBI uarpamMmmel, rpadukn? [lepedanciute BUIBI JHarpaMm.
11. llpuBenuTe MpUMepHI MPOSBICHUS 3aKOHA OOJIBIINX YKCE B IPUPOIHBIX SABICHUSX.
12. TlpuBenuTe MpUMepH! MPOSBICHUS 3aKOHA OOJIBIINX YUCET B OOIIECTBEHHBIX
SBJICHUSX.
13. Yro n3ydaeT craTucTUKa?
14. TIponomxkute onpexaenenue: «CodyeTaHue — 3TO...»
15. IIponomxkute onpexnenenue: «Pa3Merienue — 31o...»
16. IIponomxkute onpexaenenue: «llepecTaHOBKH — 3TO...»
17. IlpuBenuTe MpUMep MHOXKECTBA U3 PEATbHOM KU3HU.
18. [IpuBenuTe MpuMep Oomnepanuy NepeceyeHnss MHOKECTB.
19. IIpuBenuTe mpumMep onepannu 00bETUHEHNS MHOXKECTB.

©ONOUTAWNE
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20. [IpuBenuTe mpuMep orepary pa3HOCTH MHOXKECTB.
21. Packpoiite moHATHS «Tpady, «I1ePEBO», KITUKID».

KoHTpoJnHas (mpoBepoyHas) padora
O0s13aTeJILHAA YACTh
Ilpu pewienuu 3a0anuii 1-4 3anuuwiume npaguibHblii OMeem U3 Yemulpex nPeodioHceH-

HBIX.
1. (1 6amn) KomOumHaTtopwka — 3TO pas3fesl MaTeMaTHUKH, OTBEYAIONIIMHA Ha BOIPOCHI
CKOJIbKMMH CIIOCOOAMHU MOXHO BBIOPATh 3JIEMEHTHI ...
A) 3a1aHHOTO KOHEYHOTO MHOXXeCTBa; b) Geckoneunoro MHoxecTBa; B) moboro MHOXKe-
cTBa; [') uppaniMoHaIbHBIX YKHCE.
2. (1 6amn) CoenuHeHus U3 N 3JIEMEHTOB, OTIIMYAIOIINECS IPYT OT Apyra TOJIbKO MOps.-

KOM pacIlOJIOKEHUS B HUX 3JIEMEHTOB, Ha3bIBAIOTCSL:
A) nepectanoBkamu; b) coueranusamu; B) pasmemenusamu; [') komOuHaMsIMH.
3. (1 6amr) Yucno BceX BO3MOKHBIX Pa3MEIeHUH BRIYUCIIICTCS TT0 (popmyrie:

A AT =nn-m);B) A" =n(n—1) ..(n—m+1);B) AT = —_ 1) A" = n(n+m)

(n-m)”

4. (1 6amn) I'pynnupoBka — 3T0. ..

A) ymopsiioueHue eIuHUI] COBOKYMTHOCTH MO Mpu3HaKy; b) pazdueHue enuHUI] COBOKYII-
HOCTHU Ha TPYIIIHI 10 MPU3HAaKY; B) 0000menne eqnHnYHBIX (akToB; [') 0000meHne eTMHNIHBIX
MPU3HAKOB.

Ilpu évinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuieHuUA U NOAYYEHHBLIL OMmeem.

5. (2 6amra) B cpennem u3 200 HacocoB, MOCTYIUBIIKUX HA CYJIHO, 6 moaTekaroT. Halaure
BEPOATHOCTH TOT'O, UTO OJIMH CIy4aiiHO BBIOpaHHBIHN JJIs1 KOHTPOJI HACOC HE MOATEKAEeT?

6. (2 6anna) CpaBHUTE NPUMEPHYIO CPEAHIOIO €KETHEBHYIO CKOPOCTh BETpa 3a MOCIEAHHE
10 gueit. CocTaBbTe quarpaMMmy Mo HalJI€HHBIM JaHHBIM. C/enaiTe BBIBOIBI.

7. (2 6amna) PabGoTHMKaM mopTa HEOOXOIUMO MOCTaBUTh IMOJA pasrpy3Ky 3 Kopalis.
CKOJIbKO pa3/InYHBIX BAPUAHTOB €CTh y HUX, €CJIU €CTh BBIOOp 13 5 Kopadieit?

8. (2 6anna) CkonbKUMU CIOCOOaMU MOXKHO TIPHUYAIHUTH 5 Kopabieil B mopTy Ha 5 cBo0OI-
HBIX NIPHYAIIOB, PACTIOJIOKEHHBIX B OJIUH P’

JlonoiHUTeIbLHASA YaCTh

Ilpu evinonnenuu 3adanua 9 3anuwume x00, 000CHO6AHUE PEUIEHUA U NONYYEHHbLI
omeem.

9. (3 6amna) YToObI MOCTYNUTh B YHUBEPCUTET HA CIIELUATbHOCTh «Cy10BOXKACHUE), a0U-
TypUEHT JojkeH HaOpaTh Ha EI'D He meHee 70 0ayuioB Mo KaxaoMy U3 TpEX MpeIMeTOB— Ma-
TEMaTHUKa, PYCCKUH S3bIK M (u3uka. YTOOBI MOCTYNHTH Ha CHEIHATbHOCTh «IKCIUTyaTalus
COV», nHyxHO HabpaTh He MeHee 70 OaJIOB MO KaXA0My U3 TPEX MPEIMETOB — MAaTeMaTHKa,
PYCCKUH SI3bIK U MH(POPMATHKA.

BepostHocTh TOrO, 4TO abUTypueHT 3. MoiayduT He MeHee 70 GaiioB Mo MaTeMaTHKe,
pasna 0,6, mo pycckomy s13eiky — 0,8, o ¢pusuke — 0,5 u nmo unpopmaruke — 0,7.

Haiinure BeposSATHOCTH TOTO, UTO 3. CMOXET MOCTYIUTh XOTs Obl Ha OJJHY U3 JIBYX yIOMS-
HYTBIX CHEIUAIIBHOCTEH.

4.1.7 Kommnexkt oueHouHbIXx 3amaHuii  Ne7. Paszgen 8. OCHOBBI  TPUTOHOMETPHH.
Tpuronomerpuyeckue GyHKIUH
Teopernyeckue BONPOCHI:
1. Yemy paBeH yroi B OJIUH paguaH?
2. B Kakux 4eTBepTAX TPUTOHOMETPHUYECKOTo Kpyra (QYHKUIUS y=sSinX NPUHUMACT
HOJIOKUTEIbHbBIE 3HAYCHUS?
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3. B Kakux 4YeTBepTAX TPUTOHOMETPUYECKOTO Kpyra (QYHKIHUS y= COSX INPHHUMACT
OTpHIIATENIbHBIC 3HAYCHUS?

4. IMponomxute onpenenenne: «CHHYC OCTPOTO yrila — 3TO...)».

5. Ilponomwxkure onpenenenue: «kKocuHyc octporo yria — 3t10...».

6. Ilponomwkure onpexnenenue: « TaHreHC OCTPOTO yria — 3TO...».

7. Chopmynupyiite OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.

8. Uemy paBHO mpom3BeneHue tgx*ctgx?

9. Uemy paBeH Sin(2x)? ChopmyaupyiTe NpaBHiIO BEIYHCICHUSL.

10. Yemy paen €0S(2x)? ChopmMynupyiTe NPaBUIIO BHIYACICHUS.

11. Ilepeuncaute TPUTOHOMETPUYECKHE (DYHKIIMU, YKAKHUTE UX IEPUOIBL.

12. Yemy paBen nepuon pyHkiun y=C0S(4x)?

13. emy paBen nepuo GyHKIHH y=cos(x/4)?

14. Onpenenute 06s1acTh 3HaYCHHUS QYHKIIUU Y=3C0S(5X)?

15. Ilepeuncnure ciocoObl PeMIeHUS TPUTOHOMETPUYECKUX YPAaBHEHUH.

16. PackpoiiTe anropuT™M pemeHHUs OJHOPOAHBIX TPUTOHOMETPUYECKUX YpaBHEHUI
NEPBOTO MOPS/IKA.

17. PackpoiiTe anropuT™M pemIeHHUs OJHOPOAHBIX TPUTOHOMETPUYECKUX YpaBHEHUI
BTOPOTO MOPS/IKA.

KouTpoJabHas (mpoBepoyHasi) padora
O0s13aTeJILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwume npasuibHblil OMeem U3 Yemulpex NPeodi0HCeHHbIX.

1. (1 6ann) B AABC sinCZ%. Kaxas u3 cropos sBasiercs runorenyzon AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6anm) Yrinom kakoit uerBepTH ABnsieTcs yroa a=400°?

A)I; B) II; B) II; T) IV.

3. (1 6ann) Kakue u3 GpyHKUMH ABISIOTCA YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6ann) Kakue u3 umcen sSBIAIOTCS KOPHEM YpaBHEHUS COS X Z%?

2
A) X:% ; b) ng ; B) ng ; D) X:?n.

Ilpu évinonnenuu 3a0anuil 5-8 3anumiume xo0 peuwienusn u nOJy4eHHbLI OmMeem.
- T Y
5. (2 6amna) Beruucnure: sinz + COSZ.

. 2 . (2
6. (2 6ayuta)  Haiinure 3Ha4YCHHE BBIPAKEHUS 4arccos\/2—_ - 4arcsm(7\/_)
7. (2 6anna) JlokaxxuTe TOXAECTBO: 2sin(n/2+a) + cos(T — 0)= cosa.

8. (2 6anna) Pemmre ypasuenue: Sin? x - 4 sin x + 3 =0.

JIONMOJHUTEJNLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anuuwiume x00, 000CHOGAHUE peUieHU U NOJIYYEHHbLIL
omeem.

9. (3 6ana) P g f  XTY=T

. (3 6anna) Pemmre cucteMy ypaBHEHUIA: sinx + siny = 2.

4.1.8 KomriekT orieHOuHBIX 3a1aHuil Ne8. Paznen 9. Ctenenu u kopuu. CreneHHas QyHKIHS
Teopernueckne BONPOCHI:
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1. Cdhopmynupyiite onpeneseHne CTeneHHON (QyHKINU.

2. [Tepeuncnure cBOKCTBA CTEIEHHOW (DYHKITMH C IIEIBIM TTOKA3aTeIIeM.

3. IIepeunciinre CBOMCTBA CTENEHU C JECHCTBUTENBHBIM IOKa3areneM. [Ipusenure
IIPUMEPBL.

4. IIepeuncinre cBOKCTBA KOPHS HATYpaJIbHOU cTeneHu. [IpuBenure npumepst

S. Ha 4ro HeoOxonumo o00paTWTh BHUMaHHME IIPU PEIIEHUH HPPALUOHAIBHOTO
YpaBHEHHUS YETHOM CTENEHU?

6. Uemy paBeH KOpEHb YETHOM CTENeHH U3 oTpuliateabHoro urcia? [Ipusenure
IIpUMep.

1. UeMy paBeH KOpPEHb HEYETHOH CTeNeHM M3 oTpuuartesnbHoro uucia? Ilpusenure
IIpUMep.

8. Ha 4ro crout oOpaTHTh BHHUMAaHUE INpPHU PEHICHUH HPPALHOHAIBHBIX, APOOHO-

palroHaIbHBIX YPAaBHEHUH U HEPaBEHCTB?

KouTpoJanHas (mpoBepoyHasi) padora
O0s13aTeILHAA YACTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil OMEEmM U3 Yemulpex NPeo10HCEHHDIX.

1. (1 6amn) Mexny KakuMu ABYyMS HaTypajibHBIMU YHCIAMHU HAXOJUTCS YHCIIO ¥19?
A)19u20;b)2u3;B)18u19;I') 3 u 4.

2. (1 6ann) Onpenenure KOpeHb ypaBHEHUS x°=125
A)3. ) -3;B) -5, 1) 5.

3. (1 6amr) Pacrionoxure B MOpsAKE BO3pACTaHUS YUCIA: 2; 3{/5—, V17
A)2; 35 V17, B) 2; V17, i/5; B) i/5; 2, Y17, 1) V17;2; V5.

4. (1 6ann) YMHOXasI YUCNIa C OMUHAKOBBIM OCHOBAaHHEM, UX CTEEHH. ..?
A) ymHoxaem; b) nenum; B) cknanpiBaem; ') oTHuMaem.

Ilpu evinonnenuu 3a0anuil 5-8 3anumume xo00 peuwteHuA u NOJYUEHHBLIL OMEem.
558, 2.9
a o -a

. 6,48
5. (2 6ana) Haiinure 3HaueHue BelpaxkeHus ¢ npu a=7.

(VI2+B)

6. (2 6anna) Haiinure 3nauenue peipaxenus 01 V96
7. (2 6amna) PaccrosiHue ot HabIOAATENS, HAXOASIIETOCs Ha HeOOJIbIIOH BbicoTe N KHJIO-
METpOB Haja 3eMiéil, Mo HaOionaeMoll WM JIMHUKM TOPHU30HTa BBIUUCISIETCS MO (opmy-

ne ! =V2IRh pre R=6400 kv — paauyc 3emuid. C Kakoil BBICOTHI TOPU30HT BUJIEH HA PACCTOsI-
Huu 48 xkunoMerpoB? OTBET BbIpa3uUTE B KUIOMETPAX.
8. (2 6amna) Pemmte ypasHenue V 32 ¥ = 2.

JIONMOJHUTEJNLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anuuwiume x00, 000CHOGAHUE peUIeHUA U NOJIYYEHHBLIL
omeem.

9. (3 6amra) Pemure rpadudecku cucteMy ypaBHEHUMN: {yy=_\§

4.1.9 KommexT orieHouHbIX 3anaHuit Ne9. Pa3nen 10. [TokazarenbHas GpyHKuus
Teopernueckne BONPOCHI:
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Cdhopmynupyiite onpeaesneHue noka3zaTeabHONH GYHKINH.

[lepeunciute cBOKCTBA MOKAa3aTEILHON (QYHKITHU.

[lepeuncanre ciocoObl pelIeHUs TOKAa3aTeIbHBIX YPAaBHEHUH.
Cdhopmynupyiite npaBuIo pelIeH s MPOCTEHIINX TOKA3aTeIbHbIX HEPABEHCTB.
B yem 3akimovaercs rpaduueckuii cnocod penieHus ypaBHEHUH.

agkrownE

6. IlpuBenute mpumep (YHKIMOHAIBHON 3aBHCHUMOCTH MOKa3aTeNbHOW (DYHKIHUU U3
peanbHOU KU3HU.

KoHTpoJbHas (mpoBepoyHas) padora

0O0a3aTeIbLHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvlL OMEen U3 Yemuipex NPeoloHceHHbIX.

1. (1 6amn) [Ipu kakom 3HaueHUH a GyHKUUSA y=a* ObIBaeT Ha BCe 00JIaCTH OmpeIeeHus?

A) a=§; b) a=8,25; B) aZ%; I) a=V3.

2. (1 6amn) Ha pucynke uzobpaxén rpaduk ¢ynkimu Buga f(x)=a*. Haiiqure 3HaueHue

(2).

= )

o[
A) 25.; b) 5;B) 32; I') Het BepHOTO OTBETA.
3. (1 6amr) OyHK1MS 3a0aHa POPMYIION: f(x)z(%)x. Yemy pasHo f(-2)?

A) 3 B)-4:B) 4D V2

1 x—13
4. (1 6ann) Kopenb ypaBHEHUsI (6) ?
A)12,5;b)13; B) 14; ') 15.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHus U NOJIYYEeHHbLIL OMEem.
5. (2 6anna) Haiinure kopeHb ypapHeHus 3*2-5*3%=12

6. (2 6amta) CKONBKO IENBIX PEIIeHNH NMeeT HepaBeHCTBo 1 <7*1<49?

_ 25—8)7 _x2
7. (2 6anna) Haiiaure Touky Mmakcumyma QyHKINN Y= ’
8. (2 6amna) B xonme pacnaga pagnoakTUBHOTO W30TOIMA €r0 Macca YMEHbBIIAETCS M0 3aK0-

m(t) =my-277,
- s LT )
HY Tae Mo HavyajgbHasI Macca u3oromna, t BpE€Ms, mpomeamece oOT

HAYaJbHOTO MOMEHTA, | — IMepHoJ nojypacnaaa. B HauanbHBI MOMEHT BpEMEHU Macca U30TO-
na 184 mr. Ilepuog ero nomypacnaza cocraiser 7 MuH. Haiiaure, uepe3 CKOJIbKO MUHYT Macca
u3oToma OyAer paBHa 23 MT.

JIOOJJHUTEJLHAA YACTh
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Hpu eéblnonHenuu 3a0anusn 9 3anumiume xoc), o0ocHosanue peuienusn u l’lOJZylleHHblﬁ
omeem.

y—2x=0

9. (3 6anna) Pemnte rpaduyecku cucteMy ypaBHEHHIA: {y _ox—

4.1.10 Kommekt ouneHounbix 3amanuii NelO. Pasmen 11. Jlorapudwmel. Jlorapudmuyeckas
byHKIIUS
Teopernyeckue BONPOCHI:

1. Chopmynupyiite onpeneneHre JorapupMuieckon HyHKIIHH.

2. Ilepeuncnure cBOMCTBA JIOTapUMUICCKON (DYHKIIUU.

3. [Iponomxute onpenenenue: «Jlorapupm — 3to...».

4. Yemy paBeH Jjorapudm npousBeaecHus?

5. Uemy paBeH norapudm gactHoro?

6. [IpuBenute mpuMepsl Torapu(PMUIECKON CIUPATH B IPUPOIE U B OKPYKAIOIIEM MHUPE.

7. Ha 4ytOo cTouT 0OpaTUTh BHUMAHHE MPU PELICHUH JOTapU(PMUUECKUX U ypaBHEHUU U

HEpaBEHCTB?

6. [lepeuncnure criocoObl penieHus JTorapupMUIECKIX YpaBHEHUH.

1. Chopmynupyiite  mpaBUIO  pEHICHHS  MPOCTEUINUX  JIOTAPUPMUICCKHIX
HEPaBEHCTB.

8. B gem 3akimogaercs rpaduyeckuii cnocod penieHus ypaBHEHUH.

6. [IpuBeaute npumMep QPyHKIMOHATBHON 3aBUCHUMOCTH JIOTApU(DMUYECKON (PYHKIIMH U3
PpEATBHOM KU3HH.

KonTpoJbHas (mpoBepoyHas) padora
O0s3aTebHAsA YaCTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblii OMeEem U3 Yemuipex nPeoioHceHHbIX.

1. (1 6amn) Kakas u3 ¢pyHKIMI Bo3pacTaeT Ha Bcell o0nacTu onpeaeneHus?

A) f(x)=logsx; B) f(x)=0,7%; B) f(x)=x%; I') f(x)=log:x.

2x—3
X+7

A) (-7;1,5); B) (-o0; -1,5), (7; +0).;B) (-1,5; 7); I') (-o0; -7), (1,5; +0).

2. (1 6amn) Ykaxure obacth onpenencuus pyukun f(x) = lg

3. (1 6amn) PacnionoxuTsk B nopsjke Bo3pactanus: logg s4; 10gy 50,4, logo s i.
1 1
A) logo54; 10g050,4; logo s 1 B) logos4;logos 7 logo,50.4;
1 1
B) logos7;10gos0,4;logos4 ;s T) loges0,4; logos 7 ; logos4-

4. (1 6amn) Haiigure KopeHb ypaBHEHUS 10g4 (5 o )C) =2.
A)11;b)-11;B)-3;T) 3.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIY4eHHbLIL Omeem.
5. (2 6amta) OnpesienuTe 3Ha4YeHHE BEIpaXkeHus [0gg2 + loge3 + 210924,

6. (2 6anmna) YkaxuTe HauMEHbIIIee 11eJI0€ PelleHne HepaBEHCTRA!
logz(6x—4) > 2.

7. (2 6auta) Haiiaure Touky mMakcumyma Gynkuun Y = o1 (x+7) —8x+3.
8. (2 6amna) [Ins obGorpeBa MOMEIICHHS, TeMIIepaTypa B KOTOPOM IOJAJICPKUBACTCS Ha
ypoBHe T,=15° uepe3 pamuaTop OTOIJICHHUS MPOMYCKAIOT rops4dyo Boay. Pacxom mpoxosmsmeit
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gyepe3 TpyOy paauatopa Boasl m = 0,6 kr/c. [Ipoxoxast mo TpyOe paccTosiHue X, BOJIA OXJIaXK/1aeT-

cm Tn - Tll
x=0a—Ilog ,
cs oT HavanbHOM Temmeparypbl Tx=91° mo temmnepatypsl T, mpuuém y T T-T. rge
Br-c Br
¢ = 4200 =28—— o
kr-° C — TeII0EMKOCTb BOJIbI, ¥ M-° C — kod(¢uLreHT TermioooMeHa, a a = 07 8

— noctosiHHasg. Haliaure, 1o kakoii TeMreparypsl (B rpaaycax Llenbcus) oxiagurcest Boja, eciiu
JUTHHA TPYOBI paguaTopa paBHa 144 m.

JonoJHUTeIbLHAS YaCTh
Ilpu eévinonnenuu 3adanusa 9 3anuwiume xo00, 060cHO6aAHUE peuieHUA U NOJIYYEHHbLI
omeem.

9. (3 6amna) Pemute rpaduyecku cucremy ypaBHeHHﬁ:{y ex ;ylggg,; 3_5 6 log35.
4.1.11 Kommnekt ouenounbix 3amanuid Nell. Pasmen 12. IlpousBoanas QyHkuuu, ee
IPUMEHEHNE
Teopernuyeckne BONPOCHI:

. [Iponomxute onpenenenue: «llocaenoBarebHOCTD — ATO. .. ».
[TpuBeaure npumep apupMeTHUECKON IPOTPeECCUH.
[TpuBenuTe npuMep reoMeTpUUIECKON IPOrPECCU.
[TpuBeauTe npumep 6ECKOHEUHO YOBIBAIOLIEH reOMETPUYECKOI TPOrPeCcCHH.
IIponomxure onpenenenue: «lIponssognas — 31o...».
PackpoiiTe reoMeTpuyYeCKHl CMBICIT MPOU3BOTHOM.
IIponomxure onpenenenue: «KacarenbHas — 3T0...».
. Packpoiite ¢puznueckuii CMbICT TPOU3BOIHOM.
. [lepeuncaure npaBuiia BIYUCICHUS IPOU3BOIHBIX.
0. Yemy paBHa poM3BOJIHAs CTENIEHHON QyHKIKN?

11. Yemy paBHa npou3BOIHAS IPOU3BEAECHUSA?

12. Yemy paBHa IPOU3BO/IHAS YACTHOTO?

13. Yemy paBHa MPOU3BOIHAS CIIOKHOU (QyHKIIMN?

14. ChopmynupyiiTe npu3HaK Bo3pacTaHUs (PYHKIUH.

15. Chopmynupyiite npusHaK yObIBaHUS QYHKIIMH.

16. ChopmynupyiiTe npU3HAK TOUKH MaKCUMyMa (DyHKIUH.

17. Chopmynupyiite npu3HaK TOUKM MUHUMYMa (QYHKLIHU.

18. CocTaBbTe alropuTM peIIeHus 3a7a4d Ha HaXOXKAEHUS HauOOJIBIIEro U HAUMEHBIIETO
3HaueHusl QYHKIUU Ha OTpe3Ke?

19. CocTaBbTe anropuT™M HCCIEAOBaHMUS M MOCTPOEHUS Ipaduka (yHKIUU C TOMOIIBIO
IIPOU3BOJHOM.

20. Kak HaliTH BEpTUKAIBbHYIO aCUMITOTY rpaduka GyHKImunu?

POONOOAWNE

KonTpoJbHas (mpoBepoyHasi) padora
Oos3aresibHASL YACTD
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem u3 Yemaulpex npeoioHceHHbIX.
1. (1 6am1) Yemy paBHa MpOM3BOIHAS (PYHKIHH Y=COS’X?
A)y'=-sin’; B)y'=-2sin’%; B)y'=-2cosxsinx; I') y’=2cos x.

2. (1 6anm) [o xakoit U3 GOPMYI BEIUUCIISETCS TPOU3BOAHAS IPOU3BEACHUS?

A) (wtv)=u+v’; B) () =u'vtuv’; B)(%) = D)(f(g(x)) =f (g(x))*g (x).
3. (1 6amn) Pemute ypasrenue f'(x)=0, ecrm f(x)=3x> — 6x +4. BribepuTe OTBET.
A)1;b)-1;B)4; ) -4.
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4. (1 6amn) Ha pucynke nzodpaxen rpaduk npousBoaHoi dynkiuu f(X), onpeneneHHoM
nHa untepBaie (—10;8). Haiigure kommuectBo Touek Makcumyma (ynkunuu f(X) Ha orpeske
[—9;6].

A)5;B)4;B)2;T) 3.

Ilpu eévinonnenuu 3a0anuil 5-8 3anuuiume x00 peuwieHus U NOJIY4EHHbLIL OMeem.
5. (2 Oamwra) MarepuanpbHas TOYKAa JIBIDKETCS MPSMOJIMHEHHO 10  3aKOHY

x(r) = —1* 67 — 41 + 51 =5 (rme X— paccTosHHe OT TOYKH OTCYeTa B MeTpax,t—
BpeMs B CEKyHJax, U3MEPEHHOE ¢ Havyasa JBWxeHus). Haiiaure ee ckopocTs (B M/C) B MOMEHT
Bpemern [ = 3 C.

6. (2 6bayuta) Ha pucynke nzobpaxén rpaduk dynkuuu y=7(X) u kacatenpHas K HEMY B

ToYKe ¢ abcuuccoit Xo. Haiinure 3HaueHue npousBoqHoit Gpynkuuu f(X) B Touke Xo.
YA

3

(.

(=2)643) |
(x-8)
8. (2 6amna) MccnenoBars dyrkmmo f(x)=x° — 3x u moctpouts eé rpaduk.

7. (2 6amna) Pemure HEpaBEHCTBO:

JlonoJIHUTeIbHAA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHOGAHUE PeUIeHUA U NOTYYEHHbLI
omeem.

9. (3 6amma) st pa3rpy3ku cyaHa B MOPTY (UPME TOTOBBI BBIJACIHTH YYaCTOK 3E€MITH
mnomazsio 100 M2, TIpeanaraor yeThpe yuacTka pasHbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10.
Kakoli yyacTok skoHOMHYHEE BbIOpaTh (pupMe, yUUThIBasl, UYTO HEOOXOAUMO Oy/IeT MOCTaBUThH
3a00p Mo mepumMeTpy?

4.1.12 Kowmmuiekt oneHouHbix 3amaHuii Nel2. Pasgen 13. IlepBooOpasznas QyHKmuu, ee
pUMEHEHNE

Teopernyeckue BONPOCHI:
[Mpomomxkute onpenencuue: «Dynkuus F(X) Ha3pBaercs ...».
PackpoliTe reOMeTpUYECKHI CMBICI ONPEAEICHHOIO UHTETpaIa.
[Iponomxute onpenenenne: «KpuBovHETHAs Tpanenus — 3TO. .. ».
Cdhopmynupyiite popmyny HetoTona-JIeitOnuma.

PonbE
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o. B yewm 3akmiouaercs oOuuii Bu Bcex nepBooOpa3HbIX?
6. [epeuncnute npaBuIa BEIYUCICHUS HHTETPAJIOB.

KourpoJsnHas (mpoBepoyHasi) padora
O0s3aTeIbLHAA YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuniume npasuibHbLIL ONEEN U3 YEMbIPEX NPEOI0HCEHHbIX.

1. (1 6amn) dns xakoii n3 dynximit pysxuus F(x)=x3-3x?+1 sBnsercs nepBooOpa3Hoii?
A) f(x)=3(x2-2); B) f(x)=3x(x?-2); B) f(x)=3x2-6x+1; I') f(x)=3x%-6x.

2. (1 6ann) Jana ¢pynknus f(x)= 3x%+1. Uemy pasna F(1)

A)2:B)4;B)6;1) 1.

3. (1 6amn) O6uwMii BUa Beex nmepBoooOpasHbix s f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6amn) Berumcnure onpeelieHHbIA HHTErpal | 12 xdx.

A)-1;B) 1;B)-1,5; ') 1,5.

Ilpu eévinonnenuu 3a0anuit 5-8 3anumume x00 peuieHusn u NOJy4eHHbLI OmMeem.
5. (2 6anna) Sdsnserca m F(x)=x3-3x+1 nepsoodpasHoii ans pynxmun f(x)=3(x2-1)?

6. (2 Gamra) 3amaiite mepBoobpasnyto F(x) mms dymkmun f(x)=3x2-2X, €clIu H3BECTHBI
koopauHatel Touku M (1, 4) rpaduka F(X).
7. (2 6aa) Ha pucynke usobpaxen rpaduk ¢pyuknun Y=Ff(X), onpenenénnoit Ha uHTEp-
Basie (—3; 11). Haiinure Haumenbliee 3Hadenue Gpyukuuu f(X)ua orpeske [2;9,5].
v

4 v=Jl=)

N\
5 1 I\
SR EERE
) / ‘-,lII]
NN A\
\WZEAVA ]

8. (2 6ayuta) Ha pucynke mzobpaxeH rpaduk Hexoropoit ¢yHkimu Y=f(X). IToms3ysce

. 5
PHUCYHKOM, BBIYMCIIMTE ONPE/IETEHHbIN MHTErpa | L f(x)dx.

YA
4

s e s s e s s s e
i e e s s e s s s

Y

JdonoiHUTEeIbHAS YaCTh
Ilpu evinonnenuu 3adanusn 9 3anuuwiume x00, 000CHOGAHUE peUIeHUA U NOJIYYEHHbLIL
omeem.
9. (3 6anna) BeruucnauTe 1IoNaab 3aCIOHKH, MIEPUMETP KOTOPOH OTPaHUUYMBAIOT JTUHHUH
y=0, y=x, y=-2x+6. Pemute nByms cnocobamu. Crenaiite 4epTex.

4.1.13 Kommuiekt oueHounbix 3ananuii Nel3. Paznen 14. YpaBHeHus 1 HEpaBEHCTBA
TeopeTnyeckue BONPOCHI:
1. Uto Ha3bIBaeTCs ypaBHECHUEM?
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UTo 3HAUUT pelInTh ypaBHEHHE?
Uto Takoe KOpeHb ypaBHEHUS?
UTto Ha3bIBaeTCsI HEPABEHCTBOM?
UTo0 3HAUUT PELIUTh HEPABEHCTBO?
B uem 3akmrouaercsi «MeTO1 UHTEPBATIOBY?
Uto Ha3bIBaETCA pEUICHUE CUCTEMbI YPaBHEHUI?
UTOo 3HAYUT PEIIUTh CUCTEMY YpaBHEHUN?
[Ipu pemieHnn Kakux ypaBHEHUN M HEPABEHCTB, CIENyeT OOpaTUTh BHUMaHUE Ha
00J1aCTh JOMMYCTUMBIX 3HAUCHHI?
10.  Ilepeumciure criocoObl pEeIICHHUs YPaBHCHUM.
11. [Tepeunciure criocoObl pelIeHUusI CHCTEM YpaBHEHUM.

CoNOR LN

KoHTpoJbHas (mpoBepoyHas) padora
O0s13aTeJILHAA YACTh
Ilpu pewienuu 3ad0anuit 1-4 3anuwiume npasuibHvlil OMeEEmM U3 Yemulpex NPeol0HCEHHBIX:

1. (1 6amn) Kakoe u3 uncen sBnsercs KopHeM ypaBHeHus loga(x+1) =1
A)-1;b)2;B) 1;T) 0.
2. (1 6ann) Kakue u3 ypaBHeHU# UMEIOT 0oJiee OJTHOTO KOPHS?

A) x-6x+5=0; B) 3¥"2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3. (1 6amn) Onpenenute BUI ypaBHEHUS —32—x=2.
A) nuneiinoe; b) kBanparnoe; B) uppaunonansHoe; ) paimonansHoe.

4. (1 6am1) OnpenenuTe HAUMEHbIIIEE 1EI0€ PELIEHNE HepaBeHCcTBa 5%2<1?
A)-3;b5)0;B)3;T) -4.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuieHuA U NOAYYEHHbLIL OMmeem.

5. (2 6anna) Haiiqute KopeHb ypaBHEHUS | x-3 | =2

{x -y=28,
6. (2 6anna) Pemmre cuctemy ypasaennii (2" ¥ _16.
2x% — 5x
— <X
x—3

7. (2 6anna) Pemute HepaBeHCTBO

8. (2 6ayuna) Pemmmre ypaBuenune (2x — 3)V3x? — 5x — 2=0

JIONMOJHUTEJNLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anuuwiume x00, 000CHOGAHUE peUIeHUA U NOJIYYEHHBLIL
omeem.

2sinx — \/§COS (g —x) = 0.

9. (3 6amna) Pemure ypaBHeHue . YKaxxuTe KOpHU

3m
l— 31 .
3TOTI'O ypaBHCHI/Iﬂ, HpI/IHa,Z[J'IC)KaIJ_[I/Ie OTpe3Ky 2

4.1.14 KommnexT oneHouHbIX 3amaHuii Nel4. PyOexHblil KOHTpONb (IO MTOTaM pase-
708 1-7)
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0O0a3aTeIbLHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anumwiume npaguibHuLIl OMeem U3 Yemulpex NPeodioIHceH-

HblX.

1. (1 6amn) Hans Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl UMEET cepeiiHa OTpe3Ka
AB — Ttouka M?

2. (1 6amn) IIpsmeie AB u CJ] mapannensnasie. Kakoe pacmnonokenre uMmeroT npsimbie AC
u BJ1?

A) napamnensHsle; b) nepnenaukyinspusle; B) ckpemubatores; [') nepecekarorcs.

3. (1 6amn) KoMIiekCHO-COMPSLKEHHBIM TSt Ykciia 7-21 SIBIISIETCS YUCIIO:

A) 7+2i; B) -2+7i; B) -7+2i; T') 7-2i.

4. (1 6amn) 13 10 obyvaronmxcsi HY’)KHO COCTaBUTh Tpynmy U3 4-X JJs y4acTHs B MEpo-
npusaTud. CKOJIBKUMH CIIOCOOAMH 3TO MOXHO ClIeiaTh?

A) 20; B) 120; B) 210; T') 40.

Ilpu évinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuieHuUA U NOAYYEHHLLIL Omeem.

5. (2 6anna) BepxHue KOHIIBI ABYX BEPTUKAIBHO CTOSLIMX CTOJIOOB, YIAJIEHHBIX Ha pac-
CTOSIHHE 4 M, COeMHCHBI IepeKIaquHoi. Beicora omgHoro cronbda 10 M, a qpyroro 7 m. Haiigure
JUTMHY TIepEeKIIaUHBbI.

6. (2 6amna) Hansl uersipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [(3,2,2) Hokaxute, 4uTo
otpe3ku AB u C/] neprneH1uKyaspHBI.

7. (2 6anna) HaiimuTe nmpousBeeHrEe KOMITICKCHBIX ncen (3-2i) (2+51).

8. (2 6ayma) CKOIBKUMH CIIoco0amMu U3 9 ydeOHBIX MPEAMETOB MOYKHO COCTABUTh PaCIH-
canue y4eOHOTro JHS U3 4 pa3IMyHbIX Map 3aHATHI?

JlonoIHUTEeILHAS YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOGAHUE PeUIeHUA U NOTYYEHHbLI
omeem.
9. (3 6anna) Termoxod MPOXOTUT MO TEYCHUIO PEKHU 10 MyHKTA Ha3HA4YeHHs 255 KM U To-
CJIC CTOSAHKH BO3BpAIACTCA B ITYHKT OTIIPABJICHHA. HaﬁI[HTe CKOpPOCTH TCIIIOXOAa B HECIMOJABUK-
HOM BOJIe, €CJIM CKOPOCTh TeUeHUs paBHA | KM/4, CTOSTHKA JJUTCS 2 yaca, a B MyHKT OTIpaBlie-
HUS TETIOXOJ BO3BpamiaeTcs yepe3 34 yaca mocie oTIuIbITUs u3 Hero. OTBET JaiTe B KM/4.

4.2. 3axanus 11 NPOMEKYTOYHOM aTTecTaluu

ITEPEYEHDB
MPaKTUYECKUX 3aanuii st moarotroBku kK OK3AMEHY
o yuebHomy npeamety «I1YIL. 01 MATEMATHUKA»
Ju1st oOydarommxcs 1o crenuansaocT 26.02.03 CYJJOBOXIEHUE

Ha BrImonmHeHre MIChbMEHHON 9K3aMEHAIIMOHHON paboTHI 10 MaTeMaTHKe JaeTcst 4 acTpo-
HOMHUYecKux vaca (240 MUHYT).

DK3aMeHaImoHHas padoTa COCTOUT MX 2-X YacTel: 00513aTeTbHOM 1 IOTIOJTHUTEIILHOM.

OO0s3aTenbHas 9acTh COACPKUT 33aJaHUST MHUHUMAIHHOTO 005S3aTeIhHOTO YPOBHS, JOMOI-
HUTEbHAS 9acTh — 00JIee CII0XKHBIE 3aJaHusI.

[Tpu BBIMOMHEHUH 3a/laHU 00s3aTeIBLHON YacTH TpeOyeTcsl MPeACTaBUTh XOJ PEUICHUS U
yKa3aTh TOJIYYCHHBIA OTBET. 3a MPaBUIIBLHOE BBITIOJHEHUE JIOOOTO 3aJaHus W3 00sS3aTeIbHON
yacTu oOydaromuiicss moiay4yaere oauH Oamit. [Ipu BBIMOMHEHWU 3aJaHUS U3 JOMOJHUTEIHHON
4acTH HEOOXOAMMO MOJIPOOHO OmHUcaTh XOJ pelleHus U JaTh OoTBET. [IpaBuiibHOE BBINOIHEHHE
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3aJaHUii JTOTIOJHUTEIBHON YacTu oleHHnBaeTcs 3 Oaymtamu uiu 1-2 GaiaMu 3a YaCTUYHOE pe-
IIEHUE.
Bannbl, noxy4yeHHbIE 32 BCE BBIIIOIHEHHBIE 331aHUS, CYMMUPYIOTCSL.

Lllxana nepesooa 6a1106 6 ommemKku no NAMUOANTLHOI cCUCIeMe

Ommemka Yucno o6annos,
Heo0Xo0umoe 011 NOJIy4eHUss OMMEmKU

«3» (y008.) 6-9

10-14
«4» (xopouio) (He MeHee 00H020 3a0aHuUs
U3 OONOJIHUMENbHOU Yacmu,)

bonee 14
«5» (omauuno) (He meHee 08yX 3a0anuil
U3 OONOJHUMENbHOU YaCmi)

O0s13aTeILHAA YACTh
IIpu BeinoiHeHuM 3a1aHuii 1-12 3anumumTe X0/ pelieHns U MOJy4YeHHbIH OTBeET.

1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(n/3)

2. (1 6ann) Ha pucynke xup- =°
HBIMHM TOYKAMH MOKa3aHO CYTOYHOE KOIH- 15
YECTBO OCAJIKOB, BBINAJABIIMX B DIMCTE C 35 Jff 1“.5
7 no 18 nexabps 2001 rona. Ilo ropuzon- 25 0
TaJIM yKa3bIBAIOTCS YKMCIIA MECsUa, 10 Bep- 20 J,“{ H 7
THKAIM — KOJIMYECTBO OCAJKOB, BBIIAB- | - \ /
IIFX B COOTBETCTBYIOLIMI I€Hb, B MAILIH- 05 o \ 4

MmeTpax. J{is HarfmsAHOCTH KUPHBIE TOUKU 2 & s 10 11 12 1% 14 1= 16 17 1=m

Ha PUCYHKE COEIUHEHBI JInHUEeH. OmnpenenuTe N0 pUCyHKY, CKOJIBKO JHEH BhINNajayo Oosee 2

MWIIMMETPOB OCaIKOB?

3. (I 6ann) Mobunbubiit Tenedon cromn 16000 pybneit. Uepes HekoTOpoe BpeMs IIeHY Ha 3Ty
Mojenb cHu3uIM 10 15200 py6ieit. Ha ckoiabko mporieHToB Oblila CHUKEHA 11eHa?

4. (1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiOoi, 5 ¢ BapeHbeM u 4 ¢ BuiHel. FOmus Hayran
BbIOMpaeT oAMH NUPOoKOK. HaliauTe BEpOsSTHOCTH TOTO, YTO OH OKa)XETCs C BULITHEH.

5. (1 6ann) Haiinute 3HaueHue Boipaxenus logz2 + logz 32
6. (1 6ann) Halinure KopeHb ypaBHEHHUS IR
7. (I 6ann) Pemure HepaBeHcTBO 2> > 64. B OTBET 3amuIIKMTe HaMMEHBIIEE MOJIO-

KUTCIBbHOC YHCIIO.
x+2

1
8. (1 6ann) Halinure KOpeHb ypaBHEHHS 2 T4

9. (1 6ann) Haiinure npou3BoAHyI0 QYHKINHU B Touke X=0:y = Zx“ —6x*+7x—1
10. (1 6ann) Yepe3 cpeaHIO JTUHHUIO OCHOBAaHHUS TPEYTOJbHOW MPHU3MBI MPOBEIEHA

IUIOCKOCTh, MapaijienbHas 6okoBoMy pedpy. Haiinute oO0bem 3Toi nmpusmsl, eciii o0beM oTce-
4EHHOM TPEyroJIbHOM MPU3MBI PaBEH 6.
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11. (1 6ann) Hatipure mnomans GuUrypsl, n300pakeHHON Ha PUCYHKE
[ ] \
A \
Tow
12. (1 6ann) Teno mBmxeTcs 110 3aKoHY S(t)=3t%+5t (M) Haiimure cKopocTh Tea uepes

lc mocne Havana ABUKECHUSI.
JonoJHUTeIbHAS YaCTh

Ilpu évinonnenuu 3ad0anuii 13-16 3anumiume x00 peuwienus u noJay4eHHblil omeem

13. (3 6anna) BeraucouTe miomaas 3eMJIH, OTBEACHHOMN MO CKIIa, MEPUMETP KOTOPOIO
OTPaHMYHUBAIOT JIMHUM y=X>-2X-2 U y=-X>+2. Beimonnute uepresk. OTBET HaiiTe B KBaAPaTHBIX
MeTpax.

14. (3 6anna) Pemmte ypaBHeHue sin’X - 2sinx=0. B 0TBeT 3amMIINTE KOJTHYECTBO pellle-
HUI, IPUHAIISKAIMX POMEKYTKY [0; 47T .]
15. (3 6anna) Haitnute 06b€M MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE IBYTPaHHbIC

YTJIBI IPSIMBIE).

! 1

S

[X)

5]

16. (3 6anna) Oana TpyOa MOXKET HANOJHHUTH OacceiiH 3a YeThipe yaca. Bropas - 3a 1iecthb
yacoB. 3a Kakoe BpeMs 3alOJIHUTCSA OacceifH, ecinu o0e TpyObl BKIIOUUTH OJHOBPEMEHHO?
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[Ipunoxenue 1

K KOMIUIEKTY KOHTPOJIBHBIX OLIEHOYHBIX CPEACTB
1o y4eOHOMY MpeIMeTy

MMPUMEPHBINA NEPEYEHDb OLIEHOYHBIX CPEJICTB

Ne| HaumenoBanue IIpencrasienue
Kparkas xapakrepucTiuka OLeHOYHOT0 cpeji-

n/ OLICHOYHOI'0 OLICHOYHOI'0

cTBa

n cpeacTBa cpencra B DOC

1 2 3 4

1 |denoBas u/mim po-| CoBMeCTHasE IEATEIBLHOCTh TPyHIbl oOy4aro- | OmnurcaHue TeMbI

JieBas urpa HIUXCSl ¥ MperojaBaTeis Mo/l YIPaBICHUEM Tpe- (mpobnemsr),

MoJaBaTeNs ¢ IEIbI0 PEHICHUS YYCOHBIX M MPO- |KOHLEIIIHH, POJIU
(heccCoHaTbHO-OPUEHTUPOBAHHBIX 337a4 MYyTEM | U OKHUIAEMOTO
UTPOBOTO MOJICIIMPOBAHUS PEATBHON MPOOJIeM- | pe3ybTaTa Urphl
HOM curyauuu. Ilo3BoJIIET OLIEHUMBATh yMEHUE
aHAJM3UPOBATh M PEIIaTh TUIIHYHBIC TTPOdeccro-
HaJbHBIE 3aIa4U.

2 |3aganust s camo-| [lnanupyemas paborta oOydaromuxcs s perie- | Komrmekr 3ama-

CTOSITEJIbHOU pabo-
THI

HUSA 337a4 WIK 3aJaHduM 110 MOAYJIIO WM JUCLHU-
IJIMHEC B 1LCJIOM, BbIIIOJHACMAsA 1104 PYKOBOA-
CTBOM IIp€nogaBaTciid, HO 0e3 ero HEIOCpCa-
CTBCHHOT'O y4aCTHH.

HUU

3 |3auér CpenctBo KOHTpOJS yCBOeHHs ydeOHOro mate- | Bompocsl mo te-
puanga TeMbl, pasjesia WId pa3[esioB JUCHMIUIM- | Mam/pa3zienam
HBI, OPTaHU30BaHHOE KaK y4eOHOE 3aHATHE B BU- | JUCHUIUIMHBI
ne co0eceoBaHMs IpernoiaBaTess ¢ 00ydaroy-

MUCSL.

4 |Keiic-3aganus IIpobnemHoe 3a7anue, B KoTopoM oOydaromemy- | KommiekT keiic-
Csl MpeJularatoT OCMBICIUThH pealbHY Ipodec- 3a/laHui
CHOHAJIbHO-OPUEHTUPOBAHHYIO CUTYallUIO, HE0O-

XOJMIMYIO JUTSl pEIICHUs] JTAHHOU MPOOIIEMBI.

5 |KontponbHas (mpo-| CpeacTBo MPOBEpPKH yMEHUH MpuUMEHsTh nosy- | KoMruiekt koH-

BepoyHasi) paboTa | YEHHbIE 3HAHUS JUISl pElIeHMs 3a7ad OnpeleNnéH- | TPOJbHBIX 3aja-
HOTO THIIa IO TEME WJIN Pa3Jieny. HUI 110 BapHaH-
Tam

6 |Kpyrumbrii croi,| OIleHOUHBIE CPECTBA, MO3BOJISIONINE BKIOYUTE | llepeueHs muc-
JTUCKyCcCHs,  TOoJje-| 00ydaromuxcs B Ipolecc o0CyKIEHUS CIIOPHOTO |KYCCHUOHHBIX TEM
MHUKa, JUCHYT, Jie-| BOIpoca, MPoOJieMbl U OLEHUTh UX YMEHUE apry- | JUIsd MPOBEACHUs
0atbl MEHTHUPOBATh COOCTBEHHYIO TOUKY 3PEHUS. KpYIJIOro CToJa,

JMCKYCCHH, TI0-
JIEMUKH, JHUCITYTA,
nebaToB

7 |loptdonmno IeneBast mondopka pabor oOywatomerocsi, pac- | CTpykTypa nopr-
KpBIBAIOIIAsi €ro WHIWBHAyaJIbHBIE 00pa3oBa- donmo
TEJIbHBIE JIOCTUXKEHUSI B OJHOW MIIM HECKOIBbKHX
y4eOHBIX AUCIUTUINHAX.

8 |[Iporpammbl  koM-|CpeacTBa, MO3BOJISIONINE OINEPAaTUBHO MONYy4uTh| [lepedens Komib-
MBIOTEPHOTO TECTH-|00BEKTUBHYIO MHpOpMaIuio 00 yCBOEHUH 00ydYa-| IOTEPHBIX TECTOB,
pOBaHUs IOLIMMHUCS KOHTPOJIMPYEMOT'O MaTepHaia, BO3SMOXK-| 3JIEKTPOHHBIX
ONeKTPOHHBIN HOCTb JIETAJIbHO M NMEPCOHU(DULUPOBAHO MpEACTa-| MNPAKTUKYMOB,
MPAKTUKYM BUTH 3Ty HH(POPMALIHUIO. BUPTYaJIbHBIX Ja-

Bupryanbaeie  7a-

OOpaTOPHBIX pa-
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ThI

O0opatopHble pabo-

oot

[IpoekTt

Koneunsblil npoaykT, nojiydaeMblii B pe3ysibTaTe
IUTAHUPOBAHMSI M BBIIOJIHEHHUSI KOMILJIEKca y4yeO-
HBIX M HCCleNoBaTeNbCcKuX 3afanuii. [lo3Bonser
OLICHUTHh YMEHHSI 00YJaroIUXCcs CaMOCTOSTEIHHO
KOHCTPYHpPOBaTh CBOU 3HaHHUS B MpoIlecce pelie-
HUS TPAKTHYECKUX 3a7ad M MpoOiieM, OpUEHTHU-
poBaTbcs B HMH(DOPMALIMOHHOM MPOCTPAHCTBE U
OLICHUTHh YPOBEHb C(OPMHPOBAHHOCTU AHAJIHUTHU-
YEeCKUX, HUCCIEI0BAaTeIbCKMX HAaBBIKOB, HABBIKOB
IIPAKTUYECKOI'0 M TBOPYECKOTO MBbIILIEHUS. Mo-
JKET BBIMOJHATHCS B MHAMBHIYAJbHOM MOPSIKE
WIN TPYNTION 00yYaroImuXxcs.

TeMbI TpyNImoBBIX
W/WJM UHIUBUY-
QIBHBIX IMPOCKTOB

10

Pabouas Terpanp

JMIakTH4eckuii KOMIUIEKC, TperHa3HaYeHHBIN
JUISL CAaMOCTOSATENIBHON PaboThl 00ydaroImerocs u
HO3BOJISIONINI OIIEHMBATh YPOBEHb YCBOCHUS UM
yueOHOro Marepuaia.

O6pasen paboueit
TETpan

11

PaSHoypOBHeBLIe
3aJa4u U 3aJaHUA

Paznuyaror 3aauun v 3agaHus:

a) 03HAaKOMHTEJIBHOTO, TIO3BOJIIONINE OLEHUBATD
U JIMarHOCTHPOBATh 3HaHUE (PAKTUYECKOTO Mare-
puasia (6a30Bbl€ MOHATHS, AITOPUTMBI, (AKThI) U
yYMEHHE IPAaBUIBHO HCIOJIB30BaTh CIEIUABHBIC
TEPMUHBI U TIOHATHS, y3HaBaHHE OOBEKTOB H3Y-
YeHHs B paMKax OINpeesEHHOro pasjerna JTUCHH-
TUTAHBL

0) penpoayKTHMBHOTO YpPOBHS, MO3BOJISIONINE
OILICHUBATh U JAMArHOCTHPOBATH YMEHHS CHHTE3U-
pOBaTh, aHAIU3UPOBATH, 0000IATH (HaKTHUECKHUI
¥ TEOPETUYECKUI MaTepuall ¢ GopMyTupoOBaHHEM
KOHKPETHBIX BBIBOJIOB, YCTaHOBJIEHUEM INPHYMH-
HO-CJICICTBEHHBIX CBSI3CH;

B) NPOJYKTUBHOTO YPOBHs, MO3BOJISIOIINE Olle-
HUBATh M JMAarHOCTHPOBATh YMEHUS, HHTEIPUPO-
BaTh 3HAHUS PA3IMYHBIX OOJacTed, aprymMeHTH-
pOBaTh COOCTBEHHYIO TOYKY 3PEHHS, BBITOIHSTH
npoOJIeMHbIE 3aJJaHMsL.

KommnekT pa3zno-
YPOBHEBBIX 3a/1a4
U 3aJaHui

12

Pedepar

[IpoaykT camocTosITeNnbHOM paboThl 00yUaroIero-
Cs1, IPEJICTABIISIFOIINIA COO0N KpaTKoe U3II0KEHUE B
MUCHbMEHHOM BHJI€ TOJYYEHHBIX PE3YJbTaTOB TEO-
PETUYECKOI0 aHajiu3a OINpEIeIEHHOW Hay4YHOU
(yueOHO-MCCIe1I0BaTENbCKOM) TEMbI, TZI€é aBTOP
packpbiBaeT CyTh HCCIEAYeMOW MPOOIEMBI, MpH-
BOJUT pa3IMYHbIE TOYKH 3PEHUS, a TaKXKe CO00-
CTBCHHBIC B3IJIS/IbI Ha HEE.

Temsl pedpepaToB

13

Coo6menne/Jlokman

[IpoaykT camocTosITeNnbHOM paboThl 00yUaroIero-
csl, TIPEeNCTABIAIONINI cO00M MyOIMYHOE BBICTYII-
JIeHUE TIO MPEACTaBICHUIO MOJIyYEHHBIX pPe3yJbTa-
TOB peuieHus OIpeeIEHHON y4eOHo-
MPAKTUYECKOM, Y4EOHO-UCCIEA0BATEIbCKON HWITH
Hay4YHOU TEMBI.

TeMBI TOKIIaI0B,
coo0I11IeHHIH

14

Co0OecenoBanue

CpencTBO KOHTPOJISl, OPraHU30BAaHHOE KaK CHEIH-

Bomnpocsl 1o Te-
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anpHas Oecefa MpemnoaBaresis ¢ 00yJaronuMcs Ha
TE€MbI, CBSI3aHHBIE C HU3y4aEMOM AUCUUILUIMHOU, U
paccyMTaHHOE Ha BBISICHEHHE 00bEéMa 3HAHUH 00Yy-
Yalolerocs IO OMNpeAeIEHHOMY pasJlieny, TeMme,
npobjemMe u T.1.

MaM/pazzenam
V1, [IM

15

TumnoBoe 3amanue

CranpapTHble 3aJaHusi, MO3BOJISIONINE TPOBEPUTD
yMEHHUE peliath Kak ydeOHble, Tak U mpodeccro-
HanpHble 3anauu. CojaepkaHue 3aJaHUN JTOJKHO
MaKCUMaJbHO COOTBETCTBOBATh BHJIaM MpPOQeccH-
OHAJIbHOM JIEATCIHLHOCTH.

KomruiekT tumno-
BBIX 3aJaHui

16 |TBopueckoe 3ana-YacTUYHO perjJaMeHTUPOBAHHOE 3aJlaHUE, MMEI0-| TeMbl rpynmnoBbIX
HHUE Iee HECTAHJIAPTHOE PEIICHUE W TIO3BOJISIONISE TU- | ¥/WIIA UHIAUBHTY-

arHOCTUPOBATh YMEHHUsS, HMHTETPUPOBATH 3HAHMUS| AJbHBIX TBOpUE-
pa3IUYHBIX O0JiacTed, apryMeHTHpPOBaTh COO-| CKHX 3aJaHHA
CTBEHHYIO TOYKY 3peHHusA. MOKET BBINOJHATHCA
WHJIMBUIYAJIBHO WJIU TPYIIION 00yYaromuXCsl.

17 |Tect Cucrema cTaHAapTU3UPOBAHHBIX 3aJaHMM, M03BO-| KommiekT Tecto-
JsAonIas aBTOMAaTU3UPOBATH MPOUEAYPY HM3MEpe-| BbIX 3aJaHUM
HUs YPOBHS 3HAHUHN M YMEHHI 00yJaromerocs.

18 |Tpenaxép TexHu4eckoe CpesicTBO, KOTOPOe MOXET ObITh uc-| Komrekr 3ama-
MOJIb30BAHO JJISi KOHTPOJS MPUOOPETEHHBIX 00y-| HUM A paboThI
YaIoMUMC MPOPECCHOHAIIBHBIX HABBIKOB M yME-| Ha TpeHaKEpe
HUW 10 YOPABICHUI0 KOHKPETHBIM MATE€pUaIbHbBIM
00BEKTOM.

19 |Dcce CpencTBo, O3BOJISIIONIEE OLIEHUTh yMeHue oOyua-| TemaTuka scce

IOIIETOCS MMUChbMEHHO HM3JIaraTh CyTh ITOCTABJICHHOMN
MpoOJIEMBI, CaMOCTOSTENBHO TPOBOJUTH AaHAIH3
3TOH TPOOJEMBI C WCIOJIH30BAHUEM KOHIICTIITUH |
AQHAJTUTUYECKOTO WHCTPYMEHTapusi COOTBETCTBYIO-
IIeH AUCHUIUIMHEI, A€JaTh BBIBOALI, 0000IIAIOIINE
ABTOPCKYIO MO3MIIMIO 10 MTOCTABJICHHOM Mpobieme.
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[Ipunoxenue 2
K KOMIUIEKTY KOHTPOJIbHBIX OLICHOUHBIX CPEJICTB
1o y4eOHOMY MpeIMeTy

OCHOBHBIE TPEBOBAHHUA K O®OPMJIEHUIO BAHKA TECTOBBIX 3AIAHUI

1. bank TectoBbIX 3amanuit (nanee — bT3) momxkeH ObITH MpEACTaBICH B BUJE TEKCTOBOTO
nokymenTa (Microsoft Word).

2. Bce TecToBble 3a7aHUS TOJDKHBI OBITH Pa3elieHbI 110 KOHTPOJIUPYEMBIM pa3zciiaM.

3. TlocnenoBaTebHOCTh TECTOBBIX 3amaHuii B bT3 odopmisieTcss 1BoiHON Hymepanuen
(N.K)),

rae:
N — HOMep KOHTPOJIMPYEMOT0O pa3/ielsia B COOTBETCTBHHM co cnenupukanueit bT3,
K — nopsaxoBbIil HOMEp BOIIpoca B JAHHOM pasJierie.

4. JKenatenbHo, 4T0Ob! baHK TecTOBBIX 3ajaHuil conepskan TecroBble 3aaHus pazany-
HBIX (opM.

Knaccudukanus ¢popm TeCTOBBIX 331aHUI TIOCTPOCHA MO MPU3HAKY IEHCTBUMNA, BBITIOIHS-
eMbIX o0ydJaromumucs B mpolecce (GOpMUPOBaHHUS OTBETOB Ha TECTOBBbIE 3a/laHUs. Bhiaensior
4yeTbIpe (POPMBI TECTOBBIX 3a/laHUMN:

— OTKpBITas;

— 3aKpbITas;

— Ha yCTAHOBJICHUE COOTBETCTBUS;

— Ha YCTAHOBJICHUE [IPABUJILHON I10CIIEJOBATEIBHOCTH.

3amganue oTKpBITON (hopMbI TpeOyeT oTBeTa CHOPMYITUPOBAHHOTO CAMUM OOyUaIOIIIUMCS.
OHo uMeeT BUJ] HETIOTHOTO YTBEPKJIEHHUs, B KOTOPOM OTCYTCTBYET OAMH d1eMeHT. Kak mpaBuro,
00ydJarouuics MoJACTaBIISIET YUCIO WM CIOBO (BO3MOXKHO CJIOBOCOYETaHHUE, COCTOsIIee HE 00-
Jee 4yeM Hu3 JABYX cloB). TpeOoBaHHe K TaHHOMY TecTy — 4€TKas (OpMyIHpPOBKA 3aJaHMUs, Tpe-
Oyro1Iast OJJTHO3HAYHOTO OTBETA.

Ha mecte OTCYTCTBYIOILICTO 3JIECMCHTA, HCO6XOI[I/IMO IMMOCTAaBUTh IMPOYCPK HUJIM MHOI'OTO-

que.
J10 BBOJIA OTBETA ITOCJIE BBOJJA OTBETA
Poccusa noanucana mup ¢ @pannueit B | Poccns nmoanucana mup ¢ ®pannuein B Tunb3ute B
Tunp3ure B rony. 1807 roxy.
London is one ___ the largest cities

London is one of the largest cities in the world.

the world.

OTCyTCTBYIOIINI 3JIEMEHT MOXET OBITh «HYJIEBBIMY (IIYCTBIM), HAIPUMED:

J0O BBOJIA 3AKJIFOUEHU A ITOCJIE BBOJA 3AKJIFOYEHM A
She left her watch at home. She left her watch at home.
Seven million inhabitants Seven million inhabitants of London have five million
London have five million cars. cars.

3amanue 3aKpbITOl PopMbI TpeOyeT BHIOOpA 00YUAIOIIMMCS OJHOTO MM HECKOJIBKHUX OT-
BETOB W3 MHOXECTBa NpeUIOKeHHBIX. OHO TpelncTaBiseT co0O0i HEMOTHOE YTBEPKIACHHUE W3
MHO’KECTBA JIEMEHTOB C OJIHUM (MJIM HECKOJIBKUMH) OTCYTCTBYIOIIIUM AJIEMEHTOM, KOTOPBIH 5B-
JsieTcs. MpaBUIBHBIM OTBeTOM. OOydaromuiicss ompenenseT MpPaBWIbHBIA OTBET M3 JaHHOTO
MHO’KeCTBa. UTOObI yMEHBIIUTh YraJblBaHUE, KOJIMUYECTBO HEBEPHBIX OTBETOB JOJHKHO MPEBBI-
1aTh KOJIUYCCTBO BCPHBIX. KomuuectBo MMpaBUJIbHBIX OTBCTOB MOJKCT 6I:ITB pa3jinuHbIM, HallpH-
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Mep:

a) BBI60p TOJIBKO OJJHOI'O OTBE€TA U3 MHOKCCTBA IIPEAIIOKCHHBIX

J10 BBOJIA OTBETA ITOCJIE BBOJJIA OTBETA

I ... in my office now. I ... in my office now.

Ois Oare Oam O was O Ois Oare ®@am O was O were
were

6) BBI60p OIHOBPEMEHHO HECKOJBKO OTBETOB M3 MHOXKCCTBA IIPEAIIOKCHHBIX

0 BBOJA OTBETA I[TOCJIE BBOJJA OTBETA
CIioBa ¢ OKOHYAaHHEM -¢ B TIPEUIOKHOM mafexe | ClioBa ¢ OKOHYaHHEM -e¢ B MPEIOKHOM
najexe
L B My3se = B Mmy3e
L] B 6e3mouBH L] B 6e3moiBY_
L] B mnare_ =] B marh
L] na cBupen L] Ha cBupen
L] o6 Anacracu L] o6 Anacracu

3ajaHue Ha YCTaHOBJIEHHWE COOTBETCTBUS JOJDKHO COCTOSITh U3 JIBYX TPYIII 2JIEMEHTOB U
4yE€TKOU (OPMYITUPOBKH KpUTEpHs BbIOOpa cOOTBETCTBUSA. OOyUaromuiicss JOMKEH CBI3aTh KaX-
JIBIA AJIEMEHT TEPBOM TPYNIBI C OJAHUM WM HECKOJbKHUMH 3JIEMEHTaMHU W3 BTOPOW TPYIIIHL.
BHyTpu KaXX70¥ Ipymmbl 3JI€MEHTHI TOJKHBI ObITh OAHOPOAHBIMU. PekoMeHayeTCsl TOMOTHUTD
BTOPYIO T'PYIITY HECKOJBKUMU OJHOTUITHBIMH 3JIEMEHTAMHU, HE CBSI3aHHBIMU C MEPBOM TPYIIION.
KonnuecTBo 351eMEHTOB BO BTOPOM TpyIIe JOIKHO MPEBBINIATH KOJIHMUYECTBO JIEMEHTOB IIEPBOI
TpYIIbI, HO HE Ooyiee YeM B JiBa pa3za. MakCUMaabHO JOMYCTUMOE KOJUYECTBO SJIEMEHTOB BO
BTOPOU TpyIllie HE NOJKHO MNpeBbimarh 10. KonnudecTBo 37€MEHTOB B MEPBOM IPYIIIE JOJKHO
OBITH HE MEHEE JIBYX.

J10 BBOJA 3AKJIFOUEHU A
© Accumunsnus O cuHTe3 OpraHNYecKUX BEIIECTB
@ JIuccumumsust O suepreTryeckuii 0OMeH

@) pacnaa OpraHn4YCeCKUX BCUICCTB

[TOCJIE BBOJIA 3AKJIIOYEHN A

© Accumunsnus @ cuHTE3 OPraHUYEeCKUX BEIICCTB
@ JIuccuMumsIust O suepreTryeckuii 0OMeH
© pacnaz opraHu4ecKux BEIICCTB

3ajaHne Ha YCTAaHOBJICHUE TPABMIHHOM IMOCIIEIOBATEILHOCTH TPeOyeT YCTaHOBUTH Ipa-
BUJIbHYIO TIOCJIEIOBATEIPHOCTh MHOXKECTBA MPEAIOKEHHBIX 00BEKTOB (CIIOB, CIOBOCOYETAHUH,
npeioxKeHui, (GopMyll, pUCYHKOB U T.J.). 3a/laHU€ JOJKHO COCTOSITh U3 OJHOPOJHBIX 3JIE€MEH-
TOB HEKOTOPOH TPYIIIBI U YETKOW (POPMYITHPOBKU KPUTEPHUS YIIOPSIIOUCHUS STUX FIEMEHTOB.

JIO BBOJIA OTBETA

[Mopsiiok ciieioBaHus THEH B HEeIe:
O cpepa — O uerBepr — O noneaeabHuk — O maTHHIa —> O BTOPHHUK

ITOCJIE BBOJJIA OTBETA

[Topsinok ciienoBaHus JHEW B HEOENE:
@ nouenenbHUK— @ BTopHUK—@ cpena —>@ yetBepr— O nsaTHUIA
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Bank TecToBBIX 3amaHui
Cnenudukanus baHka TECTOBBIX 3aaHUN
I[TPUMEP:

1. AToMHas u snepHas pu3uka
1.1 ®usnka aToMHOTO sijipa
1.2 ®uzuka aTOMOB U MOJIEKYJT

2. KBanToBas ¢uzuka
2.1 BoiHOBEIE CBOVICTBA BEIIECTBA
2.2 KBaHTOBBIE CBOIMCTBA U3TY4YECHHUS

3. KoneOauus u BOJIHBI

4. MexaHuka

4.1 lnnaMuka

4.2 Kunemaruka

4.3 OCHOBHBIC TTOHATUS

5. MonekyinspHast GU3MKa U TEPMOJMHAMHKA
5.1 I'a30BbI€ 3aKOHBI

5.2 I'mapocTaTtuka U ruIpoJuHaMUKa

5.3 MoneKkynsipHO-KUHETUYECKask TEOPUSI

5.4 Tepmoaunamuka

6. OnTuka
5.5 BosiHOBas onTuka
5.6 'eomeTpuyeckas onTuka

7. ®uznka TBEPIOro Teya

8. DIEKTpUUYECTBO U MarHeTU3M
8.1 MarnutHoe nosue

8.2 IlepemeHHBIN TOK

8.3 IlocTosiHHBIN TOK

8.4 Tok B cpenax

8.5 DaeKTpoMarHuTHOE TOoJIe
8.6 DilekTpocTaTuka

Conepxanne banka TecTOBBIX 3aaHUI
[TPUMEP:

1. ATomHas u sinepHas (pu3nka

1.1 ®usnka aToMHOTrO sijipa

3ananue Ne 1.1.1 (oTMeThTe PaBUIILHBIN OTBET)

ATOMHOE ]P0 MOYKET UMETH 3apsy ...

(] oTrpumaTenbHbIi

L] He umeTh 3apsna

(] MeHSATH 3aps/1 C MOJOKUTEIHHOTO Ha OTPHUIIATEIIbHBIH
[] mosoXuTeabHbIH

3ananue Ne 1.1.2 (oTMeTbTe PaBUIIBLHBIN OTBET)
SAnpo n3orona paausi ¢ MaCCOBBIM YHUCIOM 226 U 3aps10BbIM 88 COCTOMT H3. ..

(] 226 npoToHOB U 88 HEHTPOHOB



L] 88 mporoHoB u 138 HelTpoHOB
(1 88 snexrponoB u 138 mpoToHOB
L] 138 nporoHOB 1 88 HEUTPOHOB
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3amanue Ne 1.1.3 (oTMeTbTE NMPaBUIILHBIN OTBET)

HI[pO, COCTOAICC U3 OAHOI'0O ITPOTOHA - 3TO AAPO aToOMa...

1 Bomopona
L] remus
] meona
[] kcenona

1.2 ®u3zuka aTOMOB U MOJIEKYJT

3ananue Ne 1.2.1 (oTMeThTe IPaBUIILHBIA OTBET)

Mogenb aToMa Bopa — JJICKTPOHBI MOT'YT ABHUT'aThCS B ATOMC ...

[J TosbKO 1O Oorpeei€HHON OpOuTe
[J ToabKO 1O BHEIIHEH opOuTe
L] TonbKO MO BHYTPEHHEH opOUTE

L] me MOTYT ABUI'aTbCA

Tabmuma Gpopm TeCTOBBIX 3aaHHA

W3 Hux xommdectBo T3 B hopme

Bcero
T3 3aKPBITHIX OTKPBITHIX Ha COOTBETCTBUE Ha TOPSJIOK
LLIT. % LLIT. % LLIT. % LLIT. %
100 75 75% 15 15% 12 12% 8 8%
TaOmuira OTBETOB K TECTOBBIM 3aIaHUSIM
Home Howmep npaBuiibHOrO OTBETa Home Howmep npaBuiibHOTO OTBETA
T3 P (mpaBWIIbHAS TIOCIIEIOBATEIHHOCT, T3 P (TpaBWIIbHAS TIOCIIEIOBATEIHHOCTb,

IMPaBUJIBHOC COOTBCTCTBI/IC)

IMPpaBUJILHOC COOTBGTCTBI/IG)

Kpurepun o1ieHKHM BBIITOJIHEHHOTO TECTOBOTO 3a/laHuUs
Pe3ynbTar arrecTaliMOHHOTO MeIaroru4eckoro u3MepeHus no yueonomy npeamery (Pasz-
neny, Teme) IIYIL. 01 MATEMATHKA 111 KaXJ0ro 00yJaromerocs npeacTaBiseT coooit cymmy
3a4TEHHBIX TECTOBBIX 33JaHUM IO BCEMY TECTY. 3aUTEHHOE TECTOBOE 3a/JaHHE COOTBETCTBYET

OJIHOMY Oasty.

Kpurepuem ocoenusi yuebnoro npeamera (Paznena, Temsr) IIVIL. 01 MATEMATUKA
JUIs 00y4aroerocs sBJSAIOTCS MPaBUIILHO BBIIIOJHEHHBIE 33JaHUs TECTa B KOJMUYECTBE HE MEHEe

70 %.

JI71st OLleHKH Pe3yJIbTaTOB TECTUPOBAHMS MPEAYCMOTPEHA CIEAYIONIAsl CUCTEMA OLIEHUBA-
HUS 00pa30BaTENBHBIX JOCTHIKEHUN 00yJarONuXCs:

— 3a KaX/IbIil TPaBUIIBHBIN OTBET cTaBUTCA 1 Oast;

— 3a HeMpaBWIbHBINA 0TBET — 0 6aLIOB.
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TecToBbIe OLIEHKHM MOXHO COOTHECTH C OOLIEHPUHATON MATHOAUIBHOM cuctemoil. Ore-
HUBaHUE OCYIECTBIISIETCS 110 CIEAYIOIEN CXeMe:

[IpoueHT pe3ynbTaTUBHOCTH KauecTBeHHast onieHKa HHANBUAYAIbHBIX
(TIpaBUIIHHBIX OTBETOB) 00pa30BaTeNbHBIX JOCTHKCHUN
% baser Oayu (0OTMETKA) BepOaIbHBIN aHAJIOT
90 + 100 5) OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJIETBOPUTEIILHO
menee 70 2 HEYJOBJIETBOPUTEIBLHO
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