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@ou/( OLIEHOYHBIX CPEICTB pa3paboTar HA OCHOBE:

— MeJiepanbHOro rocyIapCTBEHHOr0 00pa3oBaTesIbHOIO CTaHapTa CpeIHero npodhecCHOHAIBHO-
ro obpasoBanus, yrBepiKIEHHOr0 IpruKa3oM MunucreperBa o6paszoBanus u Hayku Poccuiickon Denepa-
mun «10» sasaps 2018 r. Ne 2 mo cnerpansroctu 08.02.01 Cmpoumenvcmeo u sxenayamayus 30anuil u
coopyoicenull,

— pabouyeit mporpaMMEl yaeOHOTO mpeavera Matematuka, yreepixaeanoi « 7 » O 2024

Paspaborunk: npenonasarens B.P. 3aiinnkosa

QOHJI OLEHOUHBIX CPENCTB PACCMOTPEH M 0400peH Ha 3aCeTaHHu MPEAMETHON (IHKIOBON) KOMUCCHH

Ecmecmeennonayunvix oucyunaun (IIIK EHJT) « 08 » _ OA_ 2024 r., npotoxon Ne 4 .

Ipencenarens I[TIIK EH]T §/ M.H. Anranaes



IHACITIOPT ®OHJA OHEHOYHbBIX CPEICTB

B pesynprare ocBoeHusi yuebHoro mpeamera MatemaTrmka oOydaromuiicss JOJbKeH oOnajgarhb

CIIEIYIOIIUMHU Pe3yIbTaTaMU 00Y4EHHUS:

Ko n nHaumeHoBanue

[1nanupyemble pe3ynbTaThl OCBOEHUS Y4€OHOTO IPEAMETa

(bOPMpreMI’Dl‘ O6urue JlucuumimHapHble (peIMETHBIE)
KOMIIETEHIINI
OK 01 Beibupars | B 4acTH TPYAOBOIO | - BIAJETh METOJAaMHU JOKa3aTEbCTB,
CTIOCOOBI pELICHNS | BOCTIMTAHUSA: QICOPUTMaMHU pPELIEHUsl 3aJayd; yMEHHUE
3a1a4 - TOTOBHOCTb K TPy, Oco3HaHue | POPMYIHPOBATH ONMPE/ICICHHS, aKCHOMbI
npodeccruoHalIbHON LIEHHOCTH MacrepcTBa, | X TEOPEMBI, MPUMEHSTH HX, IPOBOIUTH
NeSITeIbHOCTH TPYLOIIOOHE; JIOKa3aTeNlbHbIE PACCYXKIEHHUS B XOJe
MPUMEHUTEIEHO K . | pelieHus 3a1ay;
- TOTOBHOCTh K  aKTHBHOH
a3 TMYHBIM . - .
p NEITENbHOCTH TEXHOJIOTHUYECKOU U YMETb  ONCPHUPOBATH  NOHATHAMM:
KOHTEKCTaM 9 .
OHTCKCTa COIMATBHOM HampasleHHOCTH, | CTCNCHb  YHCIa, norapudM  YHUCIa;
CIIOCOBHOCTE MHALMUpOBATE, | YMCHHE BBITIOJTHATH BBIYHUCIICHHE

IIaHUPOBATH M CaMOCTOATECIBHO
BBINIOJIHATDE TaKYIO JCATCIBbHOCTD,

- UHTEpeC K pazIu4HbIM cdepam
npohecCHoHATBHOU
NeSITeNIbHOCTH,

OBJjaanenue
Y4eOHbIMU
NelCTBUSIMU:

YHUBepCAJbHBIMU
NMO3HABATEJIbHbIMH

a) 0a30BbIC JIOTHYECKUE JICHCTBUS:

- CaMOCTOSITENILHO
(dhopmynupoBarth u
aKTyallu3UpOBaTh pobiiemy,

paccMaTpuBaTh €€ BCCCTOPOHHE;

- yCTaHaBJMBaTh CYIICCTBECHHBIN
NpU3HAK WM OCHOBaHUSA  JJIA
CpPaBHECHHS, KIAaCCH(PHUKAIUU U
000011IeHN;

- OIIPCACIIATh LCIN ACATCIIbBHOCTH,
3a/laBaTb IIapaMCTpPbl U KPHUTCPHUH
HUX JOCTHKCHUA,

- BBIABJISITb 3dKOHOMCPHOCTH H
IIPOTUBOPCUYHA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTDH KOPPCKTUBbBI B
ACATCIBbHOCTD, OIICHUBATb
COOTBETCTBUC PE3YJIIbTATOB LCIIAM,
OLCHUBATL pPHUCKU MOCJIEICTBUI
JACATCIIBHOCTH,

- Pa3BHUBATH KpCAaTHBHOC

3HaYeHUH U peoOpa3oBaHUsI BbIPAKEHUHN
CO  CTemeHsMU U  Jorapupmamu,
npeoOpazoBaHus IPOOHO-PAITMOHATIBHBIX
BBIPAKECHUI;

- yMeThb OIepUpoBaTh  IOHATHIMU:
panroHaIbHbIC, MppalroHaIbHbIC,
MOKa3aTebHbIE, CTETICHHBIE,
Jorapu(MHUIecKue,
TPUTOHOMETPHYECKHE  ypPaBHEHUS U
HEPaBEHCTBA, NX CHCTEMBI;

- yMeTh
byHKIHUA,

ONEepUpPOBATh  MOHSATHIMHU:
HenpepbIBHas  (QyHKUUSA,
MIPOU3BOIHAS, nepBoooOpazHas,
OTIpe/IeIICHHBIH UHTETpa; YMETh
HAXOJWUTh MPOU3BOJHBIC DJIEMEHTAPHBIX
byHKUM,  HMCMONB3ys  CIPABOYHBIC
MaTepuasbl; UCCIEA0BATh B MPOCTEUIINX
ciydasx (yHKIMM Ha MOHOTOHHOCTH,
HAaXOAWTh HaWOOJBIINE U HAUMEHbIINE
3HaYeHUs (QYHKUUN; CTPOUTH TpauKu
MHOTOYJICHOB c UCTIOJIb30BAaHUEM
anmapata MaTeMaTH4eCKOro aHaju3a;
NPUMEHSTh MPOU3BOJHYIO MPHU PEIICHUU
3a/1a4 Ha JBIDKEHHUE; pellaTh MPaKTHKO-
OPUEHTHUPOBAHHBIE 3a/1a4uu Ha
HauOOJbIINEe W HAaUMEHBIINE 3HAYCHUS,
Ha HaXO0XIEHUE IyTH, CKOPOCTH H
YCKOPEHUS;

- YMETH ONCprUpOBaThH IIOHATUAMMU
panOHaJIbHAA (bYHKI_II/IH, IIoKa3aTcjabHas

! BHeceHbl nameHeHUas B GOPMYAMPOBKM OBLIMX KOMMETeHUMIA Ha OCHOBaHMM Mpukasa MuHnpocselleHus Poccum ot
03.07.2024 Ne 464 «O BHeceHMU M3MeHeHUl B dedepasibHble rocyaapCcTBeHHble obpa3oBaTe/ibHble CTaHAAPTbl CpeaHero
npodeccroHanbHOro obpasoBaHMA»




MBIIICHHE npu
KU3HEHHBIX TIPOOIIEM

peneHun

0) 0a30BBIC HCCIICIOBATEIBCKHC
JICUCTBUSA:

- BJIaACTh HaBbIKaMU y‘IC6HO'
UCCIIEI0BATENILCKOM M IIPOEKTHOU
ACATCIbHOCTH, HaBBIKaMU
paspelieHus mpooeM;

- BBISIBJISITH
CJIE/ICTBCHHBIE CBSI3HU u
aKTyaJIN3UpPOBATh 3a1auvy,
BBIJIBUTaTh THIIOTE3Y €€ PEUICHHS,
HAaXOJUTh apryMEHTBI JUISt
JI0Ka3aTesIbCTBa CBOHX
YTBEPKICHHI, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PELICHHUS;

[IPUYUHHO-

- AHaJIM3UPOBATH IIOJYYCHHBIC B

Xo1ae pPEeICHUA 3aga4du
PE3YIbTATHI, KPUTHYCCKHU
OL€HUMBAaTb HX JOCTOBCPHOCTH,
IIPOTHO3UPOBATH U3MCECHCHHC B

HOBBIX YCIIOBHUAX;

- YMeTb MEpPEHOCUTh 3HAHUA B
MO03HABATEIbHYIO U MPAKTHYECKYIO
00J1acTH KU3HEESITENbHOCTH;

- YMETb MUHTErPUPOBATh 3HAHUA U3
Pa3HbIX MPEeIMETHBIX o0acTei;

- BbBIIBUI'aTh HOBBIC niacu,
npeaiaratb OPUIMHAJIbHBIC
IO AXOAbI n PELICHNA, U

CIOCOOHOCTH MX KCIIOJB30BAaHUS B
IIO3HABATEIbHOH U COLIMAIBHOU
MIPAKTUKE

byHKIHS, CTETIEHHAs byHKIWMS,
JorapupmMuIecKas byHKIHS,
TPUTOHOMETPHUYECKHE ¢GyHKIUY,
oOpatHble (YHKIUH; YMEHUE CTPOUTH
rpaduKu U3YUEHHBIX GbyHKIUH,

UCTOJIb30BaTh TI'paduKd TMPH H3YYCHHH
IIPOLIECCOB W 3aBUCUMOCTEH, IIpH
peleHnn 3amad U3 APYyrux y4eOHBIX
IIPEAMETOB U 337a4 U3 PEAIbHOM KU3HU;
BBIpaXaTh  (QopMysamMu  3aBUCHMOCTH
MCKAY BCINMYNHAMMU,

- yYMETh pelaTh TEKCTOBBIC 3aaud
pa3HeIXx THUMOB (B TOM 4HCIE Ha
MIPOLICHTHI, JIOJIU U YaCTH, HA JIBIXKCHHE,
paboTy, CTOMMOCTb TOBAapOB M YCIYT,
HAJIOTH, 3a7jaud M3 00JIaCTH YIpaBJICHUS
JUYHBIMH M CeMEWHbIMU (PUHAHCAMM);
COCTaBJISITh  BBIPAXKEHUS, YypPaBHEHUS,
HEPaBEHCTBA M MX CHCTEMBI TIO0 YCIOBUIO
3ajauu, UCCIIEIOBaTh  IOJIyY€HHOE
pelieHue " OIIEHUBATH
MPaBI0I0I00HOCTh PE3yNIbTAaTOB;

- yMeTh OINEPHPOBATH  TOHATHSIMH:
cpeaHee  apu(MeTHYecKoe, MeauaHa,
HanOoJIblllee ¥ HAWUMEHBIIEEe 3HAYCHUS,
pa3max, JHCTIepCus, CTaHJapTHOE
OTKJIOHGHHE YHUCIIOBOTO Habopa; yMeTb
U3BIICKATh, WUHTEPIPETHPOBATH
UHPOpPMAIIMIO,  TIPEACTABICHHYIO B
TaOJMIAX, Ha JuarpamMmax, rpadmukax,
OTPAXKAIOUIYI0  CBOWCTBA  pealIbHBIX
NPOIECCOB W SIBJICHUW; MPEICTABIATh
uH(pOpMaAIIMIO C TOMOIIBIO TaONHI H
JarpaMM; UCCIeIOBaTh CTATHCTUYECKUE
JAHHBIC, B TOM YHUCIIE C TPUMCHECHUEM
rpa)u4ecKux METOJIOB U 3JICKTPOHHBIX
CpPE/CTB;

- yMeTh OIEpUpOBaTh  IOHATHSIMU:
CIly4aliHBIH OTIBIT M CIIy4aliHOE COOBITHE,
BEPOSITHOCTh  CIY4aHOTO  COOBITHS;
YMEHHE BBIUUCIATH BEPOSATHOCTh C
UCIOJIb30BAHUEM I'Pa(hUUECKUX METOJIOB;
OPUMEHATh  (QOPMYNBI  CIOXKEHHS U
YMHOXEHHUs BEPOSITHOCTEH,
KOMOMHATOpHbIE (DAKTHI U (GOPMYIIBI IIPH
pEeLlIeHUH 3a/1a4; OLIEHUBATh BEPOSTHOCTH
peasbHBIX COOBITHH; 3HAKOMCTBO CO
CIyyallHBIMM  BEJTMYMHAMM;  yMEHHE
IPUBOAUTE IPUMEPHI MPOSBICHUS 3aKOHA
0onpIIMX 4YHMced B NPUPOJHBIX H
0OIIeCTBEHHBIX SIBJICHUSX;




- YMETb ONIEPUPOBATH NOHATUAMU: TOUKA,
npsiMas,  INIOCKOCTb,  IIPOCTPAHCTBO,
JBYTPAHHBIA YIroOJI, CKpELIUBAIOIIHUECS
IIpsIMBIE, [apaJuIeIbHOCTh u
NEePIEHIUKYJIIPHOCTD MPSIMBIX u
IUIOCKOCTEM, yroja MeXAy MNpsIMbIMH,
YroJl MeXAy IpsMOM M IUIOCKOCTBIO,
YIOJl MEXJy IUIOCKOCTSIMH, PacCTOSIHUE
OT TOYKHM JO0 IUIOCKOCTH, PACCTOSHHE
MEXIy HpPSAMBIMH, DPACCTOSHHE MEKIY
IUIOCKOCTSIMU;  YMEHHE  HCIIOJIb30BATh
IIPU PEUICHUH 3a7a4 U3y4eHHbIE (DAaKThl U
TEOPEMBI IJIAaHUMETPHH; yMeHue
OLICHUBATH pasmepsl 00BEKTOB
OKPYXKAIOIIEro MUPA;

- yMETb ONEPUPOBATH  IOHATUSIMU:

MHOTOTpaHHUK, CeueHue
MHOTOTpaHHHKa, KyO, mHapasuieienure],
pu3Ma, MApaMHU/Ia, ¢burypa "

IMOBEPXHOCTH BpalcHus, MUJIUHAP,
KOHyC, miap, cdepa, cedeHus QUrypsl
BpallleHHs], ITUIOCKOCTh,  Kacaromascs
cheprl, MWIMHAPA, KOHYCa, IUIOMIAIb

MOBEPXHOCTH  THUPAMHIBI,  MPHU3MBI,
KOHyCa, IIWIMHApA, IUIOMaas Ccepsl,
00beM KyOa, MPSIMOYTOJIHHOTO

napajuiesienumnena, MUpaMHUabl, TPU3MBI,
HWIMHIpa, KOHyca, IIapa; yMEHHE

I/I306pa)KaTB MHOT'OI'PaHHHKH n
IMOBEPXHOCTU Bpalll€CHUA, UX CCUCHHUA OT
PYKH, C IIOMOIIIBIO YCPTCIKHBIX

HHCTPYMCHTOB W J3JICKTPOHHBIX CPCIACTB;
YMCHHE pacClio3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBEC, YMCHHUEC pacCllO3HaBaThb
IIpaBUJIbHBIC MHOTOI'PAHHUKH

- yMeTh OINEPHPOBATH  TOHATHSIMH:
JBW)KCHUE B TIPOCTPAHCTBE, MOJOOHBIE
Gurypsl B MpOCTPAHCTBE; HCIOJIb30BATh
OTHOILICHUE TUIOMIAJICH MOBEPXHOCTCH U
00beMOB NIOJIOOHBIX (DUTYp MPHU PEIICHUU
3a/1ay;

- yMeTh BBIYUCIATH TEOMETPUUYECKUE
BEeJIMYMHBI  (IJIMHA, YroJ, IUIOIIA[b,
00BeM, TUIOMIA/Tb MIOBEPXHOCTH),
UCTIONIB3YSl  HM3y4eHHBIE (DOpMyNnBl |
METO/IbI;

- YMCETH OICprUpoOBaThH TIOHATHUAMMU
npaMoyrojibHasd CHCTCMaAa KOOpPAHWHAT,
KOOpAUWHATBI TOUYKU, BCKTOP, KOOPAWHATHI
BCKTOpPA, CKAJILIPHOC MPOU3BCACHUC, YT'OJI
MCKJY BCKTOpaMH, CyYMMa BCKTOPOB,




IPOU3BEICHUE BEKTOpa Ha  YUCIIO;
HaxOJIUThb C TOMOIIBIO  HM3YyYEHHBIX
dbopMyIT KOOPAUHATHI CEPETUHBI OTPE3Ka,
paccTosiHuE MEXAY ABYMs TOUKaMHU;

- yMeTb  BbIOMpaTh  MOAXOJSALIUI
W3YYEHHBIM METOJ JUIsl PELICHMS 3aJauH,
pacro3HaBaTh MaTeMaTHUeCKue (aKThl U
MaTE€MaTHYECKUE MOJEIN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B HUCKYCCTBE;
yMeHue IIPUBOUTH IIPUMEPBI
MAaTE€MAaTHYECKUX OTKPBITHH POCCUNCKOU
Y MHPOBOM MaTeMaTU4EeCKON HAYKH

OK 02 MHWcmnoas3oBarh
COBPEMEHHBIC CPEICTBA

MOMCKa, aHauu3a U
MHTEpIpETAINH
uHpopmanuu "
nH(pOpMaLMOHHbIE
TEXHOJIOTUHU JUIst
BBITIOJTHEHUS 3a1a4
npohecCUOHATBHOU
NeSITeIbHOCTH

B o0nacTu HeHHOCTHM HAY4YHOIO
MO3HAHMUSA:

- c(hopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH ¥ OOLIECTBEHHON MPAKTHKH,
OCHOBAHHOTO Ha JAMAJIOTe KYJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYIbTYPHOM
MUDE;

- COBEpPILEHCTBOBAHHE SI3bIKOBOM U
YUTATENIbCKOM  KyJIbTYpbl  Kak
CpeACTBa B3aUMOJEHCTBUS MEXIY
JIOIBMU M NTO3HAHUS MUPA;

- OCO3HAaHHWE LIEHHOCTH HAy4YHOU
JeSITEeNbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh ~ MPOEKTHYID U
UCCIIEJIOBATENBCKYIO IEATEIbHOCTD
WHAUBUAYAILHO U B TPYIIIIE.

OBjajieHHe  YHHUBepPCAJIbHBIMHU
y4eOHBIMH  MO3HABATEJIbHBIMH
NefCTBUSIMH:

B) paboTa ¢ HHpOpMaIIHECH:
- BIIQJICTh HaBBIKAMH IIOJIYYCHHS

UHpOpMALlMM M3  HCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSTEIBHO
OCYILECTBIATh  TIOHUCK, aAHAJIU3,
CHUCTEMATH3ALNIO0 u
MUHTEPIIPETALINIO uHpopMauu
pa3iM4HbIX  BUAOB U (opMm
IIPEJICTABIICHHUS;

- CO34aBaTb TCKCTBHI B PA3JINYHBIX
(I)opMaTax C Y4YCTOM HAa3HAYCHHUA

uHpopManun u I (S:10)1
ayJIUTOPHUH, BbIOUpast
ONTUMAJIbHYIO bopmy

NPpCACTABJICHUA U BU3yaJIN3alluU,

- yMeTb ONEpUpOBaTh  TMOHSATHIMHU:
panuoHanbHas (QYHKIMS, MOKa3aTesbHas
byHKIMS, CTEIEHHAas ¢byHKIMS,
Jgorapudmuueckas GyHKIMS,
TPUTOHOMETPHUUECKUE byHKIMH,
oOpatHbie (YHKIIMU;, YMEHUE CTPOUTH
rpaduxu H3y4YEHHBIX GbyHKIUH,

UCIIOJIb30BaTh TpapuKu MpU H3yYEHHUH
MpPOIECCOB W 3aBUCUMOCTEW,  MpH
pelleHnr 3aJad M3 JAPYrux YdeOHBIX
MPEIMETOB U 33J1a4 U3 PeajbHOM KU3HHU;
BBIp@XaTh  (OpMyJIaMH  3aBHCHMOCTHU
MEXK1y BeIMUMHAMU




- OUEHUBATH  JIOCTOBEPHOCTb,
JETUTUMHOCTh HMH(pOpMaLuM, ee
COOTBETCTBUE IIPaBOBBIM u

MOPAJIBbHO-3TUYCCKHUM HOPpMAaM;,

- UCTIOJIb30BATh cpeacTsa
UH(POPMAIMOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJIOTH
B peleHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpraHu3aIMOHHBIX 3amad c
coOmroeHreM TpeboBaHU
SPrOHOMHUKH, TEXHUKHU
0e30I1aCHOCTH, TUTHEHEI,

pecypcocOepekeHusi, MPaBOBbIX U
OTUYECKUX HOPM, HOpM
WH(POPMAITMOHHOM 6€30TacHOCTH;

- BJIAJICTh HaBbIKaMU
pacro3HaBaHUs u 3alIUTHI
uHpopmanuy, HUHPOPMATMOHHON

0€30MaCHOCTH JTUYHOCTH

OK 03 IlnanupoBaTh U
pealln30BBIBATh
coOCTBEHHOE
npodeccCuoHabHOE U
JUYHOCTHOE pa3BUTHE,
MpeANPUHUMATENbCKYIO

JeSITENbHOCTD B
npodecCuoHaTbHOM
chepe, HCMIOIB30BATH
3HAHUS [0 1PABOBOLU U
(rHaHCOBOM
IrPaMOTHOCTHU B

Pa3IMYHBIX )XNU3HCHHBIX
CUTYyalHAX

B obJs1acTu JyXOBHO-
HPaABCTBCHHOI'0 BOCIIUTAHUSA:

- c(hopMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHMS,
THYECKOTO MOBEICHHS,

- CIIOCOOHOCTH OILIEHUBATH
CHUTYaIHIO " MPUHUMATD
OCO3HaHHBIE pelieHus,
OPUEHTUPYSICb ~Ha  MOpAaJIbHO-
HpPaBCTBEHHbIE HOPMBI u
IICHHOCTH;

- OCO3HaHME JMYHOIO0 BKJIaja B
MOCTPOCHHUE YCTOWYUBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIEHHE K
CBOUM POJUTEINSM H (HIIK) APYTUM
YjJeHaM CEMBH, CO3JaHHI0 CEMbU
Ha OCHOBE OCO3HAHHOTO MPUHSATHS
I[IEHHOCTENl CeMEWHOW JKW3HU B

COOTBETCTBUUM  C  TpaguLUsIMHU
HapooB Poccuuy;
OBinageHne  yHMBepPCAJILHBIMH

PeryJisTUBHbIMH JeHCTBUSIMM:
a) CaMOOpraHu3anus:

- CaMOCTOSITENIFHO OCYIIECTBIIATh
MO3HABATENbHYIO  JIESTENbHOCTD,
BBISIBIISATH MPOOJIEMBI, CTaBUTh U
(hopmynupoBaTh COOCTBEHHBIE
3a/1auu B o0Opa3oBaTeNbHON
NESITENLHOCTH M JKHU3HEHHBIX

- yMeTb OIepupoBaTh  IOHATHIMU:
paluoOHaJIbHEIE, HppaLOHAJILHEIE,
MOKa3aTebHbIE, CTETICHHBIE,
norapuMuIecKue,
TPUTOHOMETPHUYECKHE  ypaBHEHUS U
HEPaBEHCTBA, NX CHCTEMBI;

- yMeThb OINEPHPOBATH  TOHATHSIMH:
MHOTOTPaHHUK, cCeueHme
MHOTOTpaHHHMKa, KyO, Tapaiielenuie],
npu3Ma, npaMua, ¢urypa u
MOBEPXHOCTh  BpAIICHUS,  IWIMHJD,
KOHyC, map, cdepa, ceueHus QUrypsl
BpallleHHsI, IUIOCKOCTh,  Kacaromascs
cheprl, MWIMHAPA, KOHYCa, IUIOIIAb
MOBEPXHOCTH  THUPAMHJIBI,  [PHU3MBI,
KOHyCa, IIWIMHApA, IUIOMAaas Ccepsl,
00beM KyOa, IPSIMOYTOJILHOTO
napajuielienunea, MUPaMHJIbI, TTPU3MBbI,
WIMHApPA, KOHYyca, IIapa; yMEHHE
n300paxkaTh MHOTOTPaHHUKH u
MOBEPXHOCTU BpAILEHUS, UX CEYCHUS OT
pYKH, C  TIOMOLIBIO  YEpPTEKHBIX
UHCTPYMEHTOB M 3JIEKTPOHHBIX CPE/CTB;
yMETh paclo3HaBaTb CHMMETPUIO B
IPOCTPAHCTBE; YMETh  paclo3HaBaTh
IpaBUJIbHbIE MHOTOIPaHHUKHY;

- YMCETH OICprUpoOBaThH TIOHATHUAMMU
npaMoyrojibHasgd CHCTCMaAa KOOPAWHAT,
KOOpAUHATBI TOUKU, BCKTOP, KOOPAWHATHI
BCKTOpPA, CKAJILIPHOC MPOU3BCACHUC, YT'OJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB,




CUTYalUsX;
- CaMOCTOSITENIBHO  COCTaBISATb
IUIaH  peuieHus npoOieMsl ¢

YU4ETOM UMEIONIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH WU
IIPEAIIOYTEHUH;

- JaBaTb  OLEHKY  HOBBIM
CUTYaIIHIM; CIIO0COOCTBOBATH
(OpPMHPOBAHHIO U  TMPOSIBICHUIO
HIMPOKOM DJpyIUIMU B Pa3HbIX
00nacTIX  3HAHUM, THOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN
U KyJIbTYpHBIN YPOBEHb;

0) CaMOKOHTpOJIb: HCIIOJH30BAThH
MpUeMbl  peIIEKCUU I OLIEHKH

CUTYallNH, BbIOOpa  BEpHOIO
pelIeHus;

- YMCTb OLCHUWBATH PHCKU U
CBOCBPEMECHHO IIpUHHUMATh

PEIICHHUA 10 UX CHUKCHUIO,

B) OMOILIMOHAJIBHBIM HWHTEIICKT,

MPEITOIAr At
c(hOpMHUPOBAHHOCTh: BHYTpPEHHEH
MOTHBAIHH, BKJTIOYAIOIEN
CTPEMJICHHE K JIOCTHKEHHUIO IIEIH
H yCIiexy, OINTHMH3M,
MHULIMATUBHOCTD, yMEeHUE
JEMCTBOBAaTh, HCXOOSI M3 CBOHUX
BO3MO’KHOCTEI;

- OMIIATHH, BKJIFOYAIOIIEH
CIIOCOOHOCTH IIOHUMATh
SMOIIMOHAILHOE COCTOSIHUE
IPYruX, YYUTBIBaTb €ro IpH

OCYIICCTBJICHUHM KOMMYHUKAIHUH,
CIIOCOOHOCTb K COYYBCTBHUIO U
COIICPCIKNBAHUIO,

- COIMAJIbHBIX
BKJTFOYAFOLITHX
BBICTPAaNBAaTh  OTHOIICHHA  C
IPYTMMHU  JIIOJbMH, 3a00THUTHCH,
HpOSIBIATE MHTEpPEC W pa3pelaThb
KOH(JIUKTBI

HaBBLIKOB,
CHOCOOHOCTH

IPOU3BEJCHUE BEKTOpa Ha  YHCIIO;
HaxOJIUThb C TOMOIIBIO  HM3YyYEHHBIX
(dbopMyn KOOPAUHATHI CEPEIUHBI OTPE3Ka,
pacCTOsTHUE MEXIY ABYMs TOUKaAMU

OK 04 DOddexTHBHO | TOTOBHOCTh K  CaMOpa3BUTHIO, | - yMeThb  ONEPUPOBATh  MOHATHUIMU:
B3aMMO/IECTBOBATh U | CAMOCTOSTEIbHOCTU U | Cy4aiiHbIM OMBIT U cIydaifHOE COOBITHE,
paboTaTh B KOJJIEKTHBE | CAMOOIPEIEICHHIO; BEPOSATHOCTb  CIy4alHOTO  COOBITHS;
Y KOMaHJIe -OBI4jicHHC HAaBBIKAMH yueGHO- | YMETh  BBIUHCIATE  BEPOATHOCTH  C
HCCIIe10BATENBCKOM, POEKTHON 1 | HCTIOIb30BAHHEM rpaMUecKux METOOB;
COIIMAJILHOM JCATCIbLHOCTH; NPUMEHSTH  QOPMYJIBI  CIOKEHHA U
YMHOEHHUs BEPOATHOCTEM,
OBiaieHHe  yHHBepCAJbHBIMH
KOMOMHATOpHbIE (DAaKThl U POPMYIBI IPU
KOMMYHHMKAaTHBHBIMHU




JeHCTBUSAMM:
0) COBMeCTHasI JeATEeIbHOCTD:

- T[OHMMAaTb W  HCIOJb30BAThH
NPEUMYLIECTBA  KOMAaHIHOW U
WHIUBUTyaJIbHOU PabOTHI;

- INPUHMMATHh LEIU COBMECTHOU
JeSITEIbHOCTH, OPraHU30BbIBaTh U
KOOPJAMHHUPOBATh JICHCTBHUS IO €€
JOCTHUKEHHUIO: COCTaBJATh ILIAH
JIEUCTBUM, pACIPENENATh POJIA C
y4€TOM  MHEHMHl  y4aCTHUKOB
o0cyXJaTh pe3yabTaThl
COBMECTHOM pabOThI;

- KOOPJIWHUPOBATh W BBIMOJHATH
paboTy B YCIOBHUSX pEaIbHOIO,

BHUPTYaJIbHOTO u
KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

- OCYILECTBJISTH  IMO3UTHUBHOE
CTpaTerMueckoe  IOBEJCHHE B

Pa3IUYHBIX CUTYAIUsX, POSBIAThH
TBOPUYECTBO U BOOOpa)keHUE, ObITh
MHUIMATUBHBIM.

OBnanenue YHUBEpCAIbHBIMU
PEryNATUBHBIMU ACHCTBUSIMHU:

r) ImpuHiITHE ce0s U JApYrux

JIIOJEH:

- MPUHUMATH MOTHBEI 5
apryMEeHTBhl JApPYrux JIIOACH Mpu
aHaau3e pe3yNIbTaTOB
JIEeITEIbHOCTH;

- IPU3HaBaTh CBOE MPABO M MPABO
JIPYTUX JII0JIeH Ha OIIHMOKY;

- pa3BUBATb CIIOCOOHOCTH
INIOHUMAThb MHUP C MO3ULUU APYTI'OTO
YCJIOBCKA

peIIeHNY 3a/1a4; OIICHUBATh BEPOSTHOCTU
peabHBIX COOBITHUH; 3HAKOMCTBO CO
CIy4allHBIMU  BEJIMYMHAMH;  YMEHHUE
MPUBOJIUTH TIPUMEPHI MTPOSBIICHUS 3aKOHA
OONMBIIMX 4YHUCEl B TPUPOIAHBIX U
OO0IIECTBEHHEIX SIBJICHUIX;

- yMeTb  CBOOOJHO  OIEPHUPOBATH
HNOHATUSAME: Tpaduk GyHKINUHU, OOpaTHAS
byHKIHS, KOMITO3UIIUS byHKIUH,
auHeWHas  QYHKOUS, — KBaJpaTHYHAs
GyHKUMS, cTeneHHass (PYHKUUS C LIEJIbIM
HoKa3zaTeseM, TPUTOHOMETPHUUECKHE
GbyHKUIMH, oOpaTHbIE
TPUTOHOMETPHUUECKUE ¢byHKINH,
nokaszareiabHass UM JorapudmMuyeckas
(GyHKIMHM; YMETb CTPOUTH IpaduKu
(GyHKIMH, BBINOJHATH INpeoOpa3oBaHU
rpadukoB QyHKUINN

OK 05 OcymecTBasaTh
YCTHYIO U MHCbMEHHYIO

KOMMYHUKAIUIO Ha
roCyaapCTBEHHOM
SI3BIKE Poccuiickoit
denepau € y4eToM
ocoOeHHOCTEH
COIMAJILHOTO "
KYJIbTYPHOTO
KOHTEKCTa

B o0JacTH
BOCIIMTAHUSA:

ICTECTHYCCKOTO

- OCTETHYECKOE OTHOLIEHUE K
MHUpY, BKJIOYas ACTETHKY ObITa,
HAy4YHOTO u TEXHUUYECKOTO
TBOPUYECTBA, CIOPTa, TpyAa H
0O0I11eCTBEHHBIX OTHOILIEHHIA;

- CHOCOOHOCTH  BOCIPUHHMATH
pa3nUYHbIE  BUJABI  HCKYCCTBA,
TpaJAMIIMd U TBOPYECTBO CBOETO U
IpYTrUX  HapoJIoB, OILYILIATh
SMOIMOHAIBHOE BO3/ICHCTBHE
HCKYCCTBA;

- yMeTh OIEpUpOBaTh  IMOHATHSIMU:
cpenHee apudmeTHyeckoe, MeHaHa,
HauOoJblIee W HAaWMEHBIIEe 3HAYCHUS,
pa3max, aucrepens, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOTO Habopa; yMeHHe
U3BJICKATbh, UHTEPIPETUPOBATH
UHpOpMaALIMIO,  TPEACTaBICHHYIO B
Tabnaumax, Ha Juarpammax, rpadukax,
OTP@XAIOUIYI0  CBOWCTBA  pealibHBIX
IpOIIECCOB M SIBJICHUN; MPEICTABIATDH
UHPOpPMALIMIO C TOMOIIBI0 Ta0IuIl |
JarpaMM; UccieloBaTh CTaTUCTHYECKUE
JJaHHbIe, B TOM YHUCIIe C NPUMEHEHUEM
rpau4ecKux METOJOB M 3JEKTPOHHBIX




- YOeXKIEHHOCTh B 3HAYUMOCTH

UIE  JIMYHOCTH ®  oOliecrsa
OTCUYCCTBCHHOI'O nu MHpOBOFO
HCKYCCTBA, STHUYECKUX
KYJIbTYPHBIX TpaJuLi u

HapOJHOT'O TBOPYCCTBA,

- TOTOBHOCTb K CAMOBBIPA)XEHHUIO B
pa3HbIX BUAAX HCKYCCTBA,
CTPEMJICHHE TMPOSBIISITH KayeCTBA
TBOPYECKOM JIMYHOCTH;

OBjaneHue  yYHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU
NeHCTBUSAAMMU:

a) oOrmeHue:

- OCymICCTBJIATH KOMMYHHKAIIUU
BO Bcex chepax xKHU3HU;

- pacno3HaBaThb HeBepOalibHbIE
cpenctBa  OOIIEHHS, TMOHUMATH
3HaYCHHWE COIMAIBHBIX 3HAKOB,
pacrno3HaBaTh TIPEATTOCHITKH
KOH(JIMKTHBIX CUTyaluu "
CMATYaTh KOHCbJ'II/IKTI)I;

- Pa3BEpPHYTO U JIOTUYHO H3JIararhb

CPEICTB;

- YMETb ONIEPUPOBATH NOHATUAMU: TOUKA,
npsiMas,  INIOCKOCTb,  IIPOCTPAHCTBO,
JBYTPAaHHBIA YroOJI, CKpELIMBAIOIINECS
IIpsIMBIE, IIapaJJIeIbHOCTh u
NEePIEHIUKYIIIPHOCTD MPSIMBIX u
IUIOCKOCTEM, Yroja MeXAy MNpsIMbIMH,
YroJl MeXAy IpsAMOM M IUIOCKOCTBIO,
YTOJl MEXJy IUIOCKOCTSIMH, PacCTOSIHUE
OT TOYKHM JO0 IUIOCKOCTH, PACCTOSHHE
MEXIy HpPSAMBIMHU, PACCTOSHHE MEXIY
IIJIOCKOCTSIMU;

- YMEeThb HCIOJb30BaTh IPH pPELICHUU
3a7a4 M3y4eHHbIE (DAKTBl U TEOPEMBI
IUITAHUMETPUU;  yYMEHUE  OLIEHUBATh
pa3Mepbl 00BbEKTOB OKPYKAIOIIEr0 MUpPa

CBOIO TOUKY 3peHust c

HCIIOJIb30BaHUEM SI3BIKOBBIX

CPEICTB
OK 06 TlposBisTH | - OCO3HaHME  OOYYAIOIIMMHUCS | - yMETh  ONEPUPOBATH  TOHATHIMHU:
rpaXKIaHCKO- poccuiickoit IPaXXIAHCKOW | MPSAMOYTOJIbHAsl CHCTEMa KOOpJUHAT,
MaTPUOTHYECKYIO UJCHTUYHOCTH; KOOPJMHATHI TOYKU, BEKTOP, KOOPIUHATHI
MO3UIHIO, - LeNeHANpPABIEHHOE pasBuTHe | BEKTOPA, CKATSPHOE IPOM3BEICHNE, IOl
J€MOHCTPUPOBATh BHYTPEHHEH MO3MLMM JMYHOCTH | MEKIY BEKTOPaMH, CyMMa BEKTOPOB,
OCO3HAHHOE IOBEICHUE | g OCHOBE IyXOBHO- | TPOM3BEICHHE ~ BEKTOpa ~ Ha  HHCIIO;
Ha OCHOBC | HpaBCTBEHHBIX eHHOCTeli | HAXOIUTh € MOMOLIBIO  M3YYCHHBIX
TPaAULIUOHHBIX napoos Poccuiickoit ®eneparmu, | POPMYIT KOOPIMHATHI CEPEAUHBI OTPE3Ka,
POCCULICKUX  OYXO6HO- | HCTOPUYECKUX W HALMOHANbHO- | PACCTOSHHE MEKLY ABYMS TOUKAMU;
Hpaecmeeimbzx KYJIbTYPHBIX Tpaguuui, | - yMETh BBIOMPATh MO IXO IS
HECHHOCTCH, B TOM | hopmupoBaHue CHCTEMBI | U3YUYEHHBIH METOJ Uil PEIICHUS 3ajauH,
HHCIIC ¢ YI€TOM | 3HayuMBIX [IEHHOCTHO-CMBICJIOBBIX | paclio3HaBaTh MaTeMaTH4eCKue (PakThl U
rapMOHH3ALNH YCTAaHOBOK, AHTHUKOPPYMNIIMOHHOTO | MAaTEMAaTUYECKUE MOJIEIU B IPUPOIHBIX U
MCKHAUIMOHATBHBIX M | MypoBO33pEeHUs, IPABOCO3HAHUS, | OOIIECTBEHHBIX SBJIEHHIX, B HCKYCCTBE;
MEKPEIUTHOZHBIX 9KOJIOTMYECKON KYJIBTYpBI, | YMEHUE IIPUBOIUTH MIPUMEPBI
OTHONIEHHH, CMOCOOHOCTH CTaBUTh I€JIM M | MATEeMaTUYECKUX OTKPBITUI poccuiickon
HPUMCHATE  CTAHIAPTRL | cTpoUTH )KU3HCHHBIC TUIAHBI; Y MUPOBOI MaTeMaTU4eCKON HayKH;
AHTHKOPPYITHHOHHOTO | g 4acTH TPAKAAHCKOIO | - YMETb  ONEpUPOBaTh  MOHATUSAMMU:
TOBE/ICHIA BOCITUTAHMSA: CJIyyaiHbII ONBIT U CllydaiiHOe cOOBITHE,

- 0CO3HAHHUE CBOMX | BEPOATHOCTh  CIIy4allHOTO  COOBITHS;

KOHCTUTYLIHOHHBIX npas i | YMETb  BBIUHMCIATH  BEPOSITHOCTH  C

00s13aHHOCTEH, yBaXKEHHUE 3aKOHA U
MIPABONOPSIIKA;

- IPUHSATUC TPAAUITMOHHBIX

UCIMOJIb30BAHUEM I'Pa(UUECKUX METOJIOB;
OpUMEHATh  (QOPMYNIBI  CIOXKEHUS W
YMHOKEHUS BEPOATHOCTEM,
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HalmTMOHAJIbHBIX,
00II[EUETIOBEYECKUX
FYMaHI/ICTI/I‘-IeCKI/IX nu
JIEMOKPATUYCCKHUX [IEHHOCTEH;

- T'OTOBHOCTB IMPOTHUBOCTOATH
VJICOJIOTHH IKCTPEMHU3Ma,
HalMOHANU3Ma, kceHodoouwu,
AUCKpUMHHALIUA 110 COHAJIbHBIM,
PEIMTUO3HBIM, PpaCoBbIM,

HallMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BCCTH COBMECCTHYIO
ACATCIBbHOCTD B HHTEpCCax
IPaXXIaHCKOTO oOuiecTna,
y4acTBOBATh B CaMOYIPABIICHUH B
00111€00pa3oBaTEeIIbLHON
OopraHusalun n JETCKO-
IOHOMIECCKUX OpraHru3alusiax;

- YMEHHME B3aUMOJECICTBOBATh C
COLMAJIbHBIMM ~ HMHCTUTyTaMH B
COOTBETCTBUU C UX (YHKIUSIMHU U
Ha3HA4YCHUEM;

- TOTOBHOCTb K T'YMaHUTapHOW H
BOJIOHTEPCKOU JEATENbHOCTH;
MaTPUOTHYECKOTO BOCIIUTAHUSA:

- cOpMHPOBAHHOCTh POCCUHUCKOM
rpaXKJaHCKOM UJCHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUSI K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH
nepen PoauHoii, ropiocty 3a cBOi
Kpaii, cBoro PoauHy, CBOM SI3bIK U
KYJIbTYpY, MPOILJIOE U HacTosllee

MHOTOHAIIMOHAJIEHOTO Hapoaa
Poccun;

- I[ICHHOCTHOC OTHOIICHHE K
roCcy/1apCTBEHHBIM CHMBOJIaM,
UCTOPUYECKOMY U MPUPOIHOMY
HACJICIUIO, IMaMSATHHKAM,
TpaaumusM  HapoaoB  Poccuw,

JIOCTIXXCHUSIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX
TpyIe;

- ujerHas yOCKIICHHOCTb,
TOTOBHOCTb K CITY)KCHHUIO U 3aIlIUTe
OTteuecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y; OCBOCHHBIE
00y4arOIUMHUCS MEXKIIPEIMETHBIC
MOHATUS W YHUBEPCAIbHBIC
yueOHbIe NeHCTBUS
(perynsTUBHBIC, TO3HABATEIILHbIC,
KOMMYHUKATHBHBIC);

KOMOMHATOpHBIE (DAaKTHl U POPMYIBI IPU
pELICHUH 3a/1a4; OLIEHUBATh BEPOSTHOCTH
peabHBIX COOBITHUH; 3HAKOMCTBO CO
CIIyYallHBIMM ~ BEIMYMHAMH;,  yMEHHE
IPUBOAUTH PUMEPHI MPOSBICHUS 3aKOHA
O0oNpIIMX 4YHCEd B TNPUPOJHBIX |
00I1I€CTBEHHBIX SIBICHUSAX




- CIOCOOHOCTh MX HCIOJIb30BAHHUS
B MO3HABAaTEIbHON M COLHMAIBHOMN
MIPaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO
yueOHOH NESITETLHOCTH,
OpraHu3aIuu y4eOHOTO
COTPYTHUYECTBA c
NearoTHICCKUMU PaOOTHUKAMH H
CBEPCTHHKAMH, K YYaCTHIO B
MTOCTPOCHHUH WHIUBUAYATbHON
00pa30BaTeNIbHOM TPAEKTOPUH;

- OBJIaJICHHE HAaBBIKAMHM Y4eOHO-
HCCIEA0BATENBCKOM, MPOEKTHON U
COIMAIIBHON JIEATEIbHOCTH

OK 07 CopgeiicTBOBaTh
COXpaHEHHIO
OKpYXarollel  Cpenpl,
pecypcocOepeKeHHIo,
MPUMEHSTh 3HAHUS 00
W3MCHCHHH  KJIMMATa,
010)20500020013§
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JNEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaIUIX

B JacTH
BOCIIUTAHUA:

IKOJOIrn4IeCKoro

— AKTHBHOE HEIPUSATHE JCHCTBUH,
MIPUHOCAIINX BPEA OKpYXKarolen
cpene;

— yYMEHUE MIPOTHO3UPOBATh
HeOJaronpusTHbIE 3KOJIOTUYECKHE
MOCJICACTBUSL  NIPEANIPUHUMAECMBIX
JIEWCTBUI, IPEIOTBPAILATh UX;

- pacumpeHue OTIBITA
TSI TEeITbHOCTH IKOJIOTHUECKOM
HaTpPaBJICHHOCTH.

OsBJjaanenue
Y4eOHbIMU
NeHCTBUSIMH:

YHUBepPCAJbHbIMHU
M03HABATEJIbHbIMH

0) Oa3oBBIC HCCIIEIOBATEIIBCKUE
IEUCTBUS:

— pa3pabarbiBaTh IUIaH pPELICHUS
npoOiieMbl € y4eTOM aHalu3a
UMEIOIIUXCS  MaTepuaibHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYILECTBIIATh
1eJIeHanpaBIeHHbIN HIOUCK
IepeHoca CpeicTB M CrocoOoB
JeWcTBUS B MPO(ECcCHOHATBHYIO
cpeay;

— YMETb NIEPEHOCUTh 3HAHUA B
NIO3HABATEJbHYIO U IIPAKTHYECKYIO
00J1aCTH KU3HEAEATEIbHOCTH;

—  JaBaTh
CUTYaLUsM,
pUOOPETEHHBIN OIBIT

OLCHKY HOBBIM

OLICHUBATb

- yMeThb
byHKIHAA,

OTIEpPHPOBATH  TOHSATHSIMH:
HempepbelBHas — (QYHKLUSA,
MIPOU3BOIHAS, repBooOpasHas,
OTIpe/IeTICHHBIH WHTETpal; yMETh
HaXOJUTh TIPOU3BOIHBIC SIEMEHTAPHBIX
GyHKIUH,  WUCHONB3ys  CIPABOYHBIC
MaTepHaJIbl; UCCIIEA0BATh B MPOCTEHIINX
ciydasx (yHKIMM Ha MOHOTOHHOCTD,
HAaXOAWTh HaWOOJBIINE U HAUMEHbIINE
3HaUYCeHMUsI (YHKIMH; CTPOUTH TpaduKu
MHOTOYJICHOB c WCIOJIb30BAaHUEM
anmapara MaTeMaTH4eCKOro aHaju3a;
NPUMEHSITh MPOU3BOJHYIO MPU PEILIEHUU
3a]a4 Ha JIBIXKEHHUE; peuiaTh MPaKTHUKO-
OPUEHTUPOBAHHBIE 3a/1auu Ha
HauOOJIbIINEe U HAaUMEHBIINE 3HAYCHUS,
HAa HaxOoXJCHHE IYTH, CKOPOCTH U
YCKOPEHUS;

- yMeTh OIEPHPOBATH  TIOHATHSIMH:
JBW)KCHUE B TIPOCTPAHCTBE, MOJOOHBIE
GuUrypsl B MpOCTPAHCTBE; HCIOJIb30BATh
OTHOILICHHUE TUIOMIAJICH TOBEPXHOCTCH U
00beMOB NIOJIOOHBIX (DUTYp MPHU PEIICHUU
3aj1ay;

- YMCTb BbBIHUUCIEITH T'COMCTPUYUCCKHUC

BEIMYMHBI  (AJMHA, YroJ, IJIOIIA[b,
00BeM, IUIOIIA/b MIOBEPXHOCTH),
UCMOJb3ysl M3y4eHHble (HOPMYIbl H
METO/IbI

1K 1.2 BbINoJHATH pacyeTbl U KOHCTPYHPOBAHHE CTPOUTEIBHBIX KOHCTPYKIIHHA

3HaHug

VYmMmenus
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— MexnayHapoaHsie CTaHAAPTHI 0 | — - BBINOJHATH PACUEThl HArPY30K, NEHCTBYIOLIUX HA

IPOEKTUPOBAHUIO CTPOUTENBHBIX | KOHCTPYKIIUH;

KOHCTPYKIMH, TOM uuciae HHOOPMALMOHHOE | — - CTPOUTh DACYETHYK) CXEMYy KOHCTPYKLIHUM IO

mojenuposanue 3nanuii (BIM-texnonorun) KOHCTPYKTUBHOM CXe€Me€; - BBIIOJHATH CTaTUYECKUIA
pacuer;

— TIPOBEPATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIHIA;

— 1O0A0MpaTh CEYEHUE D3JIEMEHTAa OT IPUJIOKEHHBIX
Harpysok;

— BBIIOJHATH  PAaCyeThl COCAMHEHUM  DJIEMEHTOB
KOHCTPYKIIUH;

[locne u3ydyenust ydeOHOTO MpenMera OOy4arolIUCs OOJKEH JIEMOHCTPUPOBAThH CJEAYyHOIINE

JIMYHOCTHBIC PE3YJIbTAThI:

Kon JIP Xapakrtepuctuka JIP
JIP 1 Oco3HaHne 00y4JaroNTUMHUCS POCCUHUCKON TPKIAHCKONW WICHTHIHOCTH
JIP 2 ['0TOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTA M CaMOOTIPEICTICHUIO
JIP 4

[lenenanpaBieHHOE pa3BUTHE BHYTPEHHEH MO3WIMU JIMYHOCTH HA OCHOBE JTyXOBHO-
HPABCTBEHHBIX IEHHOCTEN HapoA0B Poccuiickoi denepanuu, HICTOPUYECKUX U HAIMOHAJIBHO-
KYJIbTYPHBIX Tpaauiui, (OPMHPOBAHHE CHCTEMBl 3HAYUMBIX IIEHHOCTHO-CMBICIOBBIX
YCTAHOBOK, aHTHUKOPPYNUHUOHHOTO MHPOBO33PEHUS, IMPABOCO3HAHUS, OSKOJOTHYECKOU
KYJIbTYPbI, CHOCOOHOCTH CTaBUTh I[EH M CTPOUTH )KU3HEHHBIC TUTAHBI

11




1 METOIbI 1 ®OPMbI KOHTPOJISA ONEHUBAHUSA YYEBHOI'O ITIPEJIMETA

1 JInst Tekymero w pyOeKHOTO KOHTPOJISI OCBOCHUS PE3ylIbTaTOB OOYUEHHUsS HCIOJIb3YIOTCS

CJICAYIOIMUC MCTOJbI:

—  YCMHbLU ONpoC;

KOHMPONbHAL paboma,

Habmooenue u OYEHKa pe3yibmamos npakmu4ecKux 3aHAMUL,

— OKcnepmmrasa OYEeHKa no pesyibmanam HaOMI00eHUsT 34 0essmenbHOCMbIO 06yqa10u4€20c,<l 6

npoyecce 0C80eHUsl yueOH020 npeomema.

2 ®opMo# MPOMEKYTOUHOHM aTTeCTAIllMM MO y4eOHOMY IPEIAMETY SIBISETCS IK3aMeH, KOTOPBIH

MMpOBOAWUTCA B CPOKH, YCTaAHOBJICHHBLIC y‘Ie6HI>IM IJIaHOM MW OIPCACIIICMBIC KaJICHAAPHBIM y‘-I€6HI)IM

rpadukoM 00pa3oBaTeIHHOTO IpoIIecca.

Tabmuma 1 — Metoasr u GopMBbI KOHTPOJISI M1 OIIEHUBAHUS DJIEMEHTOB YU€OHOTO MpeaMeTa

DneMeHT yd4e6HOro KOI\/IHGTGHHHI/I2 Metop! 1 HOPMBI KOHTPOJISI M OIIEHUBAHUS
npeaMera Texymuii PyOesxHbIii [IpoMexyToUHast
KOHTPOJIb KOHTPOJIb aTTeCTalUA
PA3JIEJI 1 BEKTOPbBI
Tema 1.1 OK 01, OK 02, | YcTHBI ompoc Bxonnas
BBeaenue OK 03,0K 04, | HaGmionenwe w | KOHTpOJbHasA
OK 05, OIICHKA pabora 3a
OK 06, OK 07 pE3yJIbTAaTOB HIKOJIbHBIN
IIK 1.2 MPaKTUYECKUX Kypc
JIP 1, JIP 2, JIP 4 | 3ansaTuii MaTCMaTHKHU

DKcrepTHas
Tema 1.2 OK 02, OK 03, OLICHKA o KonTposnbhas
KoopauHaTsl OK 04, OK 07 | pesynsratam pabota
BEKTOPbI 1K 1.2 HaOIIOEHUS  3a

JIP 1, JIP 2, JIP 4 | pesrenprOCTBIO

oOyuaromierocs B

mpoiiecce

OCBOEHHUS

yueOHOTO

npeaMeTa

PA3JIEJ 2 KOPHU, CTEIIEHMH, JIOTAPUDPMbI

> BHeceHbl M3MEHEHHs B (DOPMYIMPOBKH OOIIMX KOMIIETCHIMHA Ha OCHOBAaHWM MpHKa3a MUHIpOCBenieHus Poccun oT
03.07.2024 Ne 464 «O BHeceHWHM W3MCHEHWH B (elepaibHBIC TOCYAapCTBEHHBIE 00Opa30BaTENbHBIC CTAHAAPTHI CPETHETO
npoeccoHanbEHOr0 00pa30BaHMS)
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Tema 2.1
PazButne mnoHsaTHs 0
qucie

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

OK 06, OK 07
MK 1.2
JIP 1, JIP 2, JIP 4

VYeTHbI onpoc

HaOmronenue wu
OIICHKA
pe3ynbTaToB
MPAKTUYECKUX
3aHATHH

DKcnepTHas
OIICHKA o
pe3yabTatam
HAOJMIOJEHUS  3a
JeSITeTbHOCTHIO
oOyyJaromierocst B
nporiecce
OCBOCHHS
y4eOHOro
npeaMera

Tema 2.2
Kopun

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

JIP 1, JIP 2, JIP 4

VYerHbI onpoc

HaOmroneune u
OIICHKA
pe3yJIbTaToOB
MPAKTUYECKHUX
3aHATHH

DKcrepTHas
OlleHKa o
pe3yibTaTam
HaOJMIOneHus 3a
IEITEIBHOCTBIO
oOyyJaromierocst B
npoiiecce
OCBOCHHUS
y4eOHOTO
npeaMeTa

Tema 2.3
CreneHn

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

OK 07
JIP 1, JIP 2, JIP 4

YcTHbIN onpoc

HaOmronenne u
olLleHKa
pe3yabTaToB
MIPAKTUYECKUX
3aHATHH

DkcnepTHas
OIICHKA 1o
pe3ynpTaTam
HAOMIOJIeHUsT 32
JEeSITeNIbHOCTHIO
oOyuaromierocsi B
npoiiecce
OCBOCHHUS
y4eOHOTO
npeaMeTa

KoHntposbHas
paborta
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Tema 2.4
Jlorapudm.
Jlorapugm yucia

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07
JIP 1, JIP 2, JIP 4

VYeTHbI onpoc

HaOmronenue wu
OIICHKA
pe3ynbTaToB
MPAKTUYECKUX
3aHATHH

DKcnepTHas
OIICHKA o
pe3yabTatam
HAOJMIOJEHUS  3a
JeSITeTbHOCTHIO
oOyyJaromierocst B
nporiecce
OCBOCHHS
y4eOHOro
npeaMera

PA3JIEJI 3 YPABHEHUS U HEPABEHCTBA

Tema 3.1
YpaBHeHust

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

JIP 1, JIP 2, JIP 4

VYerHbI onpoc

HaOmroneune u
OlleHKa
pe3ynbTaToOB
HpaKTI/I‘-IeCKI/IX
3aHATHH

DKcrepTHas
OIICHKA o
pe3yibTaTamMm
HaOJMIOneHus 3a
JIEATEIBHOCTHIO
oOyyJaromierocsi B
porecce
OCBOCHHS
y4aeOHOTO
npeaMeTa

Tema 3.2
HepagBencrBa

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07
JIP 1, JIP 2, JIP 4

YcTHbIN onpoc

HaOmronenne wu
olLleHKa
pe3yabTaToB
MIPAKTUYECKUX
3aHATHH

OKcnepTHas
OIICHKa o
pe3ynbraTam
HAOMIOJIeHUsT 32
NS TeIbHOCTHIO
oOyuaromierocsi B
npoiiecce
OCBOCHHS
y4eOHOTO
npeaMera

KonTtponbHas
pabota

PA3JIEJI 4 TPUTOHOMETPUA
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Tema 4.1
OcHOBBI
TPUTOHOMETPUH

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07
JIP 1, JIP 2, JIP 4

VYeTHbI onpoc

HaOmronenue wu
OIICHKA
pe3ynbTaToB
MPAKTUYECKUX
3aHATHH

DKcnepTHas
OIICHKA o
pe3yabTatam
HAOJMIOJEHUS  3a
JeSITeTbHOCTHIO
oOyyJaromierocst B
nporiecce
OCBOCHHS
y4eOHOro
npeaMera

Tema 4.2

Tpuronomerpuyeckue

YPaBHEHUS

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

OK 06, OK 07
JIP 1, JIP 2, JIP 4

VYerHbI onpoc

HaOmroneune u
OIICHKA
pe3yJIbTaToOB
MPAKTUYECKHUX
3aHATHH

DKcrepTHas
OlleHKa o
pe3yibTaTam
HaOJMIOneHus 3a
IEITEIBHOCTBIO
oOyyJaromierocst B
npoiiecce
OCBOCHHUS
y4eOHOTO
npeaMeTa

Tema 4.3

Tpuronomerpuuyeckue

HEepPaBEeHCTBa

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

OK 06, OK 07
JIP 1, JIP 2, JIP 4

YcTHbIN onpoc

HaOmronenne u
olLleHKa
pe3yabTaToB
MIPAKTUYECKUX
3aHATHH

DkcnepTHas
OIICHKA o
pe3ynpTaTam
HAOMIOeHUS  3a
JEeSITeNIbHOCTHIO
oOyuaromierocsi B
npoiiecce
OCBOCHHUS
y4eOHOTO
npeaMeTa

KoHntposbHas
paborta

PA3JIEJ 5 ®YHKIIAU
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Tema 5.1 ®ynkuum,
110.¢ CBOIicTBa ) |
rpagpuxku

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

OK 06, OK 07
MK 1.2
JIP 1, JIP 2, JIP 4

VYeTHbI onpoc

HaOmronenue wu
OIICHKA
pe3ynbTaToB
MPAKTUYECKUX
3aHATHH

DKcnepTHas
OIICHKA
pe3yabTatam
HAOJMIOJEHUS  3a
JeSITeTbHOCTHIO
oOyyJaromierocst B
nporiecce
OCBOCHHS
y4eOHOro
npeaMera

110

KoHntposbHas
paborta

PA3JAEJ 6 HAYAJIO MATEMATHYECKOI'O AHAJIM3A

Tema 6.1
YucioBbie
MOCJIeA0BATEILHOCTH

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

OK 06, OK 07
JIP 1, JIP 2, JIP 4

VYerHbI onpoc

HaOmroneune u
OlleHKa
pe3ynbTaToOB
HpaKTI/I‘-IeCKI/IX
3aHATHH

DKcrepTHas
OIICHKA
pe3yibTaTamMm
HaOJMIOneHus 3a
JIEATEIBHOCTHIO
oOyyJaromierocsi B
porecce
OCBOCHHS
y4eOHOTO
npeaMeTa

1o

Tema 6.2
Ipenen
oCJIeI0BATEILHOCTH

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

OK 06, OK 07
JIP 1, JIP 2, JIP 4

YcTHbIN onpoc

HaOmronenne wu
olLleHKa
pe3yabTaToB
MIPAKTUYECKUX
3aHATHH

OKcnepTHas
OIICHKa
pe3yibraTam
HAOMIOJIeHUsT 32
NS TeIbHOCTHIO
oOyuaromierocsi B
npoiiecce
OCBOCHHS
y4eOHOTO
npeaMera

1o

KontponbHas
pabora
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Tema 6.3
IIpenen pyHkumnu

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

OK 06, OK 07
JIP 1, JIP 2, JIP 4

VYeTHbI onpoc

HaOmronenue wu
OIICHKA
pe3ynbTaToB
MPAKTUYECKUX
3aHATHH

DKcnepTHas
OIICHKA o
pe3yabTatam
HAOJMIOJEHUS  3a
JeSITeTbHOCTHIO
oOyyJaromierocst B
nporiecce
OCBOCHHS
y4eOHOro
npeaMera

Tema 6.4
IIpousBoanasn

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

OK 06, OK 07
JIP 1, JIP 2, JIP 4

VYerHbI onpoc

HaOmroneune u
OIICHKA
pe3yJIbTaToOB
MPAKTUYECKHUX
3aHATHH

DKcrepTHas
OlleHKa o
pe3yibTaTam
HaOJMIOneHus 3a
IEITEIBHOCTBIO
oOyyJaromierocst B
npoiiecce
OCBOCHHUS
y4eOHOTO
npeaMeTa

Tema 6.5

IlepBooOpa3nas
HHTerpaJ

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

OK 06, OK 07
JIP 1, JIP 2, JIP 4

YcTHbIN onpoc

HaOmronenne u
olLleHKa
pe3yabTaToB
MIPAKTUYECKUX
3aHATHH

DkcnepTHas
OIICHKA o
pe3ynpTaTam
HAOMIOJIeHUsT 32
JEeSITeNIbHOCTHIO
oOyuaromierocsi B
npoiiecce
OCBOCHHUS
y4eOHOTO
npeaMeTa

PA3JIEJI 7 TEOMETPUA
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Tema 7.1

IIpsimble ¥ MJIOCKOCTH

B MMPOCTPAHCTBE

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

OK 06, OK 07
JIP 1, JIP 2, JIP 4

VYeTHbI onpoc

HaOmronenue wu
OIICHKA
pe3ynbTaToB
MPAKTUYECKUX
3aHATHH

DKcnepTHas
OIICHKA o
pe3yabTatam
HAOJMIOJEHUS  3a
JeSITeTbHOCTHIO
oOyyJaromierocst B
nporiecce
OCBOCHHS
y4eOHOro
npeaMera

Tema 7.2
MHOrorpaHHUKHU
KpyIJble Teja

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

OK 06, OK 07
MK 1.2
JIP 1, JIP 2, JIP 4

VYerHbI onpoc

HaOmroneune u
OIICHKA
pe3yJIbTaToOB
MPAKTUYECKHUX
3aHATHH

DKcrepTHas
OlleHKa o
pe3yibTaTam
HaOJMIOneHus 3a
IEITEIBHOCTBIO
oOyyJaromierocst B
npoiiecce
OCBOCHHUS
y4eOHOTO
npeaMeTa

Tema 7.3

HN3mepenus
reoMeTpuu

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

OK 06, OK 07
MK 1.2
JIP 1, JIP 2, JIP 4

YcTHbIN onpoc

HaOmronenne u
olLleHKa
pe3yabTaToB
MIPAKTUYECKUX
3aHATHH

DKcrepTHas
OIICHKA o
pe3ynpTaTam
HAOMIOJIeHUsT 32
JEeSITeNIbHOCTHIO
oOyuaromierocsi B
npoiiecce
OCBOCHHUS
y4eOHOTO
npeaMeTa

KoHntposbHas
paborta

PA3JJEJ 8 TEOPUA BEPOATHOCTU H MATEMATHUYECKASA

CTATHCTHKA
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Tema 8.1
DJIeMeHTBbI
KOMOUHATOPUKH

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07
JIP 1, JIP 2, JIP 4

VYeTHbI onpoc

HaOmronenue wu
OIICHKA
pe3ynbTaToB
MPAKTUYECKUX
3aHATHH

DKcnepTHas
OIICHKA o
pe3yabTatam
HAOJMIOJEHUS  3a
JeSITeTbHOCTHIO
oOyyJaromierocst B
nporiecce
OCBOCHHS
y4eOHOro
npeaMera

Tema 8.2
BepositHOCTH

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

JIP 1, JIP 2, JIP 4

VYerHbI onpoc

HaOmroneune u
OIICHKA
pe3yJIbTaToOB
MPAKTUYECKHUX
3aHATHH

DKcrepTHas
OlleHKa o
pe3yibTaTam
HaOJMIOneHus 3a
IEITEIBHOCTBIO
oOyyJaromierocst B
npoiiecce
OCBOCHHUS
y4eOHOTO
npeaMeTa

Tema 8.3
MaremaTnueckas
CTATHCTHKA

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07
JIP 1, JIP 2, JIP 4

YcTHbIN onpoc

HaOmronenne u
olLleHKa
pe3yabTaToB
MIPAKTUYECKUX
3aHATHH

DkcnepTHas
OIICHKA o
pe3ynpTaTam
HAOMIOJIeHUsT 32
JEeSITeNIbHOCTHIO
oOyuaromierocsi B
npoiiecce
OCBOCHHUS
y4eOHOTO
npeaMeTa

HaGmonenue u
OIICHKA
pe3yJabTaTOB
MPaKTUYECKUX
3aHATHH
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Tema 8.4
IIpencrasiienue
JAHHBIX (Tadaunupl,
AUATPAMMBI,

rpaguku)

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07
JIP 1, JIP 2, JIP 4

VYeTHbI onpoc

HaOmronenue wu
OIICHKA
pe3ynbTaToB
MPAKTUYECKUX
3aHATHH

DKcnepTHas
OIICHKA o
pe3yabTatam
HAOJMIOJEHUS  3a
JeSITeTbHOCTHIO
oOyyJaromierocst B
nporiecce
OCBOCHHS
y4eOHOro
npeaMera

Paznea 9 IloBropenue 3

a Kypc MaTeMaTHUKH

Tema 9.1
IToBTOpEeHue 3a Kypc
MaTeMAaTUKH

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

OK 07
JIP 1, JIP 2, JIP 4

OkcnepTHas
OIIEHKA o
pe3yibTaTamMm
HaOMIOAEHUA 3a
JIEATETBHOCTHIO
oOyyJaromierocst B
mpoiiecce
OCBOCHHUS
yaeOHOTO
npeaMeTa

HaOimronenune u
OIICHKA
pEe3yIabTATOB
MPaKTUYECKUX
3aHATHI

dopma KOHTPOJIA

DK3aMeH

Texkymuii KOHTPOJIbL YCBOEHHUS MaTepuaJia

TeKYH_[Hﬁ KOHTPOJIb YCBOCHUA MaTcpHaia IIPOBOAUTCA B (bopMe YCTHOT'O OIIpoCa 06yl1a}01111/1xc;1

110 pasaciiaM y‘Ie6HOFO npeamMceTa.

Ha0maronenne n oneHKa pe3yJbTaTOB NPAKTHYECKUX 3aHATHI

TumoBsie TEMBI MPAKTUYCCKUX 3aHATHH ITPUBCJICHBI B PHZ[ 33.IJ_II/IT8. OTYCTOB II0 MPAKTUYCCKUM

3aHATUAM TPOBOAUTCS MHAWBUAYAJIBHO KaKIAbIM 06y‘IaIOH_II/IMC}I B (bopMe CO6CCCI[OB21HI/IH.

JKcHepTHAs OLIEHKA 10 pe3yJibTaTaM HAaOI0IeHHs 32 JesiTeIbHOCTHI0 00y4Yaronierocs B mpoiecce

O0CBOCHHUA y‘-[CGHOl"O npeameTa
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OcymiecTBisercss Kak HaOJIOJCHUE 3a IPOLECCOM JIESTENIBHOCTH OOYYalOIIErocss B pPexuMe
peanbHOrO BpeMeHH. SIBIsSeTCs KauyeCTBEHHOW OIEHKOW OCBOCHHS YU4EOHOTO IMpEeaMeTa, YUYHUTHIBAEMOU

IIPU IPOMEKYTOYHON aTTECTALUU.

Py0e:xHblii KOHTPOJIb
PyOexxHBI KOHTPOJIb IS KOMIUIEKCHOTO OIICHMBAaHUSI PE3YJIbTATOB OOYYEHHUS IPOBOJHUTCS B
(dbopmMe KOHTPOJBHOM PabOTHI, 3aIIUTHl OTYETOB IO MPAKTUIYECKUM 3aHITUSAM (IIOCIIE U3YUYECHHUS pa3JIeioB

y4e0HOTO MpEeaMETa).
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2 PE3VJIBTATBI OCBOEHUS YYEBHOI'O ITIPEJIMETA, IOVIE2KAIIUE ITPOBEPKE ITPU
IMPOMEXYTOYHOM ATTECTAIIUA

B pesynprare NpOMEXYTOYHOW aTrTecTalMd MO y4eOHOMY TMpPEeIMETY OCYLIECTBISETCA

KOMILJIEKCHAs POBEPKaA CIEAYIOUIUX PE3YJIbTaTOB!

Pe3ynbrarel 00yueHust (OCBOCHHbIE YMEHUS,
YCBOEHHBIE 3HAHMSI)

ITokazaTenu OLEHKHU pe3yabTaTOB

Ymemes:

ONCpUPOBATh NOHATUAMU: CTCIICHb YUCJIA,
norapudm uucna;

YMCECT OICPpUPOBATH IMOHATHAMMU: CTCIICHb YHCIIA,
norapudm yuca;

ONCpUPOBATH TMOHATHUAMU: palMOHAIBHBIC,

HUPppaluOHAJIBHBIC, TIIOKAa3aTCJIbHBIC, CTCIICHHLIC,

JorapupmMuueckue, TPUTOHOMETPUYECKHE

YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI,

YMECT ONCPUPOBATH NMOHATHAMH: PAUOHAIBHEBIC,

HPppalUOHAJIbHBIC, TIIOKA3aTCJIbHBIC, CTCIICHHBIC,

Jgorapudmuueckue, TPUTOHOMETPUYECKUE

YpaBHCHHA U HCPABCHCTBA, UX CUCTCMBI,

ONEpUPOBATh  TMOHATHAMU:

byHKIIHS,
nepBooOpa3Hasi, OpeesIeHHbI HHTErpal

byHKIHA,

HEIpepbIBHAS MIPOU3BOHAS,

MOHATHSMM:  (DYHKIIMS,

MPOU3BOAHAS,

ymeeT
HEIpepbIBHAS

OTIepUpPOBATH

byHKIIHS,
nepBooOpa3Hasi, onpeeeHHbI HHTETpal

OTIepUpOBaTh MOHATHAMH: palMOHAIbHAS
GbyHKIMS, ToKazareiabHas (YHKIUS, CTENeHHas

byHK1IAS, norapudmudeckas GbyHKIHA,
TPUTOHOMETPHUYCCKUE byHKINH, oOpaTtHbIe
byHKINH;

yMEET OINEepUpOBaTh MOHATHSIMH: pPalMOHAIbHAS
byHKUMs, ToKa3zaTenbHas (YHKIUS, CTENeHHas

byHKIHA, JorapupmMudeckas byHKIIHS,
TPUTOHOMETPUIECCKHE GbyHKIINH, oOpaTHbIe
byHKIUY,

pemaTh TEKCTOBBIC 3a7ayll Pa3HBIX THIIOB
(B TOM uymce Ha TPOLEHTHI, MOJM W YacTH, Ha
JBYDKEHUE, padOTy, CTOMMOCTh TOBApOB W YCIYT,
HAJIOTH, 331a4¥ U3 O00JIACTH YIIPABJICHUS JIMYHBIMH
1 CeMEUHBIMU (PMHAHCAMMU );

YMEET pelraTh TeKCTOBBIC 3374l pa3HbIX TUTIOB (B
TOM 4YHCJIE Ha TIPOICHTHI, JIOJM W YacTH, Ha
JBW)KEHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 33/1a4H U3 O0JIACTH YIIPABJICHUS JTHYHBIMU
U CEMEHWHBIMU (DUHAHCAMM);

- OIICPHUPOBATDH INOHATHUAMMU: CpE€aHEC
apI/I(bMeTI/I‘ieCKOC, MCAMaHa, HauOoIbIIEeEe n
HaMMCHBIICC 3HA4YCHUA, pasMax, JUCICPCH,

CTaHAAPTHOC OTKIIOHCHUEC YN CJIOBOI'O Ha6opa;

yMeeT  ONEepUpOBATH
apudmernyeckoe, MeauaHa,

IIOHATUAMMU: CpE€aHeEe

HanOoJbllleeE U

HanMMCHBIICC 3HA4YCHHUA, pasMax, JUCIICPCUs,

CTaHAAPTHOC OTKIIOHCHUEC YU CJIOBOT'O Ha6opa;

OIIEpUPOBATh
U Cly4dailHoe
CIly4ailfHOTO COOBITHS;

HNOHATUAMM:  CIIydaiiHbIN

OIIBIT CO6BITI/Ie, BCPOATHOCTD

YMEET OIEPUPOBATH MOHATHIMU: CIIyYAHHBIH OTIBIT
U CIy4aiilHOE€ COOBITHE, BEPOSITHOCTh CIIy4aliHOTO
COOBITHSL;

ONEpUPOBATh MOHATUAMM: TOYKa, NpsMad,
JIBYTPaHHBIN  Yrol,
CKpELIUBAIOIIKUECS MpPsAMbIE, MAapaUICIIBHOCTE U
NEPIEHIUKYIIAPHOCTE IMPAMBIX U IUIOCKOCTEH,
Yroa MeXAy HPsAMBIMHU, Yroid MEXAy IpsAMON U

IIOCKOCTh, MPOCTPAHCTBO,

IIIIOCKOCTBIO, yroa MCKAY INJIOCKOCTAMMU,
PpacCTOAHUC OT TOUKHU N0 IIJIOCKOCTHU, PACCTOAHUC
MCKIY MMpsAMBIMU, pacCcTosiHuC MCKAY
IIIIOCKOCTAMMU,

yMEET ONEpUPOBaTh MOHATUAMU: TOYKA, IPAMAasd,
IBYTPaHHBIN  yroJl,
CKpELIUBAIOIINECS MpsMbIC, NapAJICIbHOCTh U
NEPHEHANKYJIAPHOCT IMPSAMBIX M IIOCKOCTEM,
YrOJl MEXAY MNPsAMBIMH, YrOJl MEXAY IpsSIMOU H

IJIOCKOCTh, MPOCTPAHCTBO,

INJIOCKOCTBIO, yroJi MCKOY IJIOCKOCTAMU,
pacCTosIHUE OT TOYKU N0 IIOCKOCTH, PACCTOSAHUC
MCKIAY NpsIMBIMU, pacCcTosAHuC MCKAY
IJIOCKOCTAMU,

ONCpUpOBaTh NOHATUAMH: MHOT'OI'PAHHUK,

YMCET OIICpUPOBATH NOHATUAMH: MHOT'OIPAHHUK,
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CEYCHHE MHOTOIPAaHHMKA, KyO, Mapasuiesenurie],

npusMa, TnHpaMuaa, Qurypa U TOBEPXHOCTb
BpALICHUS, LIWINHJIP, KOHYC, 1Iap, cdepa, CeUeHUs
burypst
cdepsl, IAHIPA,

MOBEPXHOCTH

BpalmiCHusA, IIJIOCKOCTb, KacCaromasicsa

KOHYCa, TUTOIIAb
nupamMmubl, KOHYCa,
UUAJUHIpA, TUlomaab  cepsl, KyOa,

MPSIMOYTOJIBHOTO TIapajuleienunesna, MUpaMubl,

[IPU3MBI,
00BeEM

IIPU3MBI, HWIMHPA, KOHYCa, 11apa;

CeueHHe MHOTOTpPaHHUKA, KyO, Mapajlielienure],

npusMa, TnHupamuaa, Qurypa U TOBEPXHOCTbH
BpaIEHHs], LMIMHIP, KOHYC, map, chepa, ceueHus
burypst
cdepsl,

MTOBEPXHOCTHU

BpallCHusA, IIJIOCKOCTh, KacCaromasicsa
miomaab

KOHYyCa,

UWJINHIPA,

ImupaMubl,
MWIMHIPA, IUIOmanas  Cepsl, KyOa,
NPSIMOYTOJIBHOTO  MMapajuIeyIenuIe/ia, MUPaMHU/IB,

KOHYCa,
[IPU3MBI,
00BEM

IIPU3MBI, IWIMH]IpA, KOHYCAa, 11apa;

ONCpUpOBaTh IOHATHAMH: JIBWKCHHUEC B

YMEET OICpUpOBaATh IOHATUAMH: ABUXXCHHUEC B

IIPOCTPAHCTBE, 10/100HbIE ¢burypst B | IPOCTPAHCTBE, 10/100HbIE ¢burypsl B
MIPOCTPAHCTBE; MIPOCTPAHCTBE;

- BBIYHCIIATE TEOMETPUYCCKUE BEIIMYUHBI | YMEET BBIYHCIATH TEOMETPUUYCCKUE BEITHMYUHBI
(mmuHa, yroj, IUoOmagL, O00BeM, IUIOmAAb | ([UIMHA, YroJi, TIUIONIaAb, OOBEM, IUIONIA/b

MTOBEPXHOCTHU ), UCIOJIb3Ys U3YUYE€HHbIE (POPMYJIIBI 1
METO/IbI;

MOBEPXHOCTH), UCTIOIb3Ysd U3y4YEeHHBIE POPMYJIIbI U
METO/IbI;

ONEPUPOBATH MOHATUAMM: IPSAMOYTOJIbHAS
cUCTEMa KOOpPAMHAT, KOOPJAWHATHI TOYKH, BEKTOP,
KOOPAMHATBI BEKTOPa, CKAIAPHOE IPOU3BEICHHUE,

yYMEET OIEepUPOBATh IMOHATHUSAMHU: MPSIMOYTOJIbHAS
CHUCTEMa KOOpPJAUHAT, KOOPAMHATBHI TOYKH, BEKTOP,
KOOPJHMHATBI BEKTOPa, CKAIAPHOE INPOU3BE/ICHHUE,

YroJl MEXIy BEKTOpaMH, CyMMa BEKTOPOB, | yTOJI MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOPA HA YUCIIO. MPOU3BEICHNE BEKTOPA HA YHCIIO.

3namop:

- METOIbI JIOKA3aTeIbCTB, QITOPUTMBI | 3HA€T  METOJBI  JIOKA3aTeJIbCTB,  AJTOPUTMBI
perieHus 3aaa4d peleHus 3aaa4

- OTNpENeICHUsI, AaKCUOMBI M  TEOPEMBI, | 3HACT ONpPEACIICHUs, AaKCHOMBI M TEOPEMBI,
MPUMEHATh WX, IPOBOJUTH  JIOKA3aTENIbHBIC | MPUMEHATh WX, TPOBOJUTH  JOKa3aTelbHbIC

pacCyKACHUA B XO0A€ PCIICHUA 3aaa4

pacCyxKaA€HUA B XO0A€ PCIICHUA 3aJa4

MOIXOMSIIMNA  M3YYEHHBIH  METOJ A
peleHus 3a/lay, paclo3HaBaTh MaTeMaTUYECKUE
(hakThl 1 MaTEeMaTHYECKHE MOJICTH B IPUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUAX, B HCKYCCTBE;

3HACT TONXOMAIIUA WM3Yy4YEeHHBIH METOJ  JJIs
pElIeHUs 3a/layy, Paclo3HaBaTh MAaTEMaTHYECKHE
(bakThl 1 MaTeMaTHYECKHE MOJICTU B IPUPOIHBIX U

O6I_I_IeCTBeHHLIX SIBJICHUAX, B HCKYCCTBC,

MIPUMEPBI OTKPBITUI
pOCCHIICKON M MHUPOBOM MaTeMaTHUYECKON HAYKH.

MAaTEMAaTHYCCKUX

3HACT IIPHUMCPLI

POCCUICKON U MUPOBOW MAaT€eMAaTUYECKOW HAYKHU.

MaTEMAaTHYCCKUX OTKprTI/Iﬁ
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3 KPUTEPUU OLIEHKU

Kpurtepuu ycrHoro orsera

Kpurtepuu ouenkn Onenka

oOyJaromuiicss TOJHO U3Jaraer Marepuan (OTBEYaeT Ha BOIMPOC), JAeT
MMPpaBHUJIIbHOC OIPEACICHUC OCHOBHBIX HOHﬂTHﬁ; O6Hap}I)KI/IBaCT IIOHUMAaHUue
Marcepuaia, MOKECT o0ocHOBAaTh CBOH CY)XACHHUA, IPUMCHUTHL 3HAHUA Ha
IMPAaKTHUKE, NPUBECTU HCO6XOI{I/IMBI€ IMPUMCPBI HC TOJIBKO H3 y‘Ie6HI/IKa, HO U
CaMOCTOSITEJIFHO COCTaBJICHHBIC, WH3JaraeT MaTepHal IMOCIEIO0BAaTEIbHO U
MPABIJIBHO C TOYKHU 3pEHUS HOPM JIUTEPATYPHOTO SI3bIKA

OTIINYHO

oOyyarouuiicss AaeT OTBET, YJAOBJIETBOPSIOMIMM TeM ke TpeOOBaHMSIM, UTO U
JUISL OLICHKH «OTJIWYHO», HO JOmyckaeT 1—2 ommOKH, KOTOphIE caM XKe
WCIIpaBIIsieT, U 1-2 HegoueTa B MOCIE0BATEIBHOCTH U SI3IKOBOM O()OPMIICHUH
H3JIaraeMoro

Xopoio

oOydJaromuiicss oOHapy)KMBaeT 3HAHUE W TMOHUMAHWE OCHOBHBIX IOJIOKEHUM
)IaHHOI\/’I TEMbI, HO H3JIara€t Marcpual HCIIOJHO M AOIMYCKA€T HCTOYHOCTH B
OTIPENICTICHUN TOHATUM WK (OPMYIMPOBKE TMPaBUJ; HE yMEET JIOCTaTOYHO
riy0OKO M J0Ka3aTeabHO OOOCHOBATH CBOM CYXKJAEHUS M TPUBECTH CBOU
IMPUMEPEI; HU3JIara€T Marepual HEIOCICA0BATCIIBHO M JOIIYCKAcT OIIMOKH B
SI3BIKOBOM O()OPMIICHHH M3J1araeMoro

VY 10BIIETBOPUTEITBHO

oOyJaromuiicss oOHapYKMBAaeT HE3HAHHWE OOJBIINEH YacTH COOTBETCTBYIOIIETO
BOIpOCa, JIOMyCKaeT OIMMOKH B (DOPMYIHPOBKE ONPEICICHUNA W TIPaBHII,
MCKa)KAIOUINE WX CMBICH, OSCIOPSIOYHO M HEYBEPEHHO H3JIaraeT MarepHal.
OmneHka «2» OTMeUYaeT TaKue HEJOCTAaTKH B TOATOTOBKE, KOTOPBIC SIBISIOTCS
CepBE3HBIM  MPEMSITCTBUEM K  YCIICITHOMY  OBJIQJACHHUIO  ITOCIIEAYIOIIUM
MaTepHAIOM

HeynosnerBoputenbHO

Kpurepun oueHKu NpakTH4ecKUX 3aHATHI

1 aKTHMBHOCTH pa6OTBI Ha MNPAaKTUYCCKOM 3aHATHUH (BBIHOJ'IHGHI/IG BCECX SaﬂaHHfI, MMPECATIOKEHHBIX

IperoiaBaTelieM);

2 TpaBHJIBHOCTH OTBETOB HAa BOIPOCHI (BEPHOE, YETKOE U JIOCTATOYHO TIIyOOKOE H3JI0KCHHE
MIOHSATUH, UJCH, U T.]1.);

3 MOJHOTA ¥ OJIHOBPEMEHHO JIJAKOHUYHOCTh OTBETA (OTBET JOJDKEH OTpaXkaTh OCHOBHBIC TCOPUHU U

KOHICIIOWHU I10 PACKPBIBACMOMY BOIIPOCY, COACPIKATD UX KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U COHOCTaBHGHI/IC);

4 YMCHUC q)OpMy.]'II/IPOBaTB CO6CTB€HHYIO TOYKY 3pCHHA, I'PaMOTHO aAprymMcHTHUPOBATH CBOIO

MTO3ULMIO IO PACKPBIBAEMOMY BOIIPOCY;

5 KynbTypa peun (MaTepuan J0JDKEH ObITh M3JI0KEH XOPOLIMM MpO(EeCCHOHATBHBIM SI3bIKOM, C

T'paMOTHBIM HUCIIOJIB30BAHUECM COOTBCTCTBYI-OH_[eﬁ CHCTEMBI IOHIATUM U TepMI/IHOB)
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KpuTeplm OICHKH NPAKTHYECKOI'0 3alaHUA

Kpurtepuu onenku

Ounenka

— TMpPaKTUYECKOE 3aJaHHe BBHINOJIHEHO B YCTAHOBJIGHHBIH CPOK C
MCIOJIb30BAHNEM PEKOMEHAINHN TPENoaBaTes

— TI0Ka3aH BBICOKMI YpOBEHb 3HAaHUS M3YUYEHHOTO MaTepHaja 1o 3aJaHHON
Teme

— MPOSIBJIIEH TBOPUYECKHUM MOIXOT

— YMEHHE TJIyOOKO aHAJIM3UPOBATH NMPOOIEMyY U JieiaTh 0000aronme
IMPAKTUKO-OPUCHTHUPOBAHHBIC BBIBOAbI

— pabota BbITIOJHEHA 0e3 OMMOOK M HEJOYETOB WM JOMYIIEHO He Oosee
OJTHOTO HeJloueTa

OT1aununo

- IMPAKTUYCCKOC 3a1aHuC BBITIOJTHEHO B YCTaHOBHeHHBIfI CpOK C
WCII0JIb30BAaHNEM PEKOMEHIAITN MPETIO IaBaTeIIs
— IIOKa3aH XOpOHII/Iﬁ YPOBCHb BJIAJACHUA HW3YYCHHBIM MAaTCpUajioM 110
3aJaHHOW TeMe
— paboTa BBITIOJIHEHA TTOJTHOCTHIO, HO B HEH JIOMYIIEHO:

a) He 6oJiee OTHOM HETpyOOil OMMOKK U OJHOTO HEJIOYETA;

0) nnu He 6oJiee IBYX HETOYETOB

Xopowo

— HNPaKTHYECKOC 3aJaHKEC BBINIOJIHCHO B YCTaHOBHeHHBIﬁ CpOK C HaCTUYHBIM
WCITI0JIb30BaHNEM PEKOMEHIAITHI MPETIOIaBaTeIIs
— MOPOACMOHCTPHUPOBAHbI MHHUMAJIBHBIC 3HAHUA 110 OCHOBHBIM TEMaM
M3YYCHHOTO MaTepuaia
— BBINOJIHEHO HE MEHEE MOJIOBHHBI paOOTHI MJIH B HEH JIOIYIIICHBI:

a) He 6osiee IBYX rpyObIX OIITHOOK;

0) He OoJiee OAHOM TPYOO OIMTMOKK 1 OJTHOTO HEJI0YETa;

B) He 0oJiee IBYX-TPEeX HETPyObIX OMIHNOOK;

') 0JIHa HerpyOast ommoOKa U TPH HEIOUETa,

1) IPU OTCYTCTBHH OLITUOOK, 4-5 HETOUETOB

YnoBi1eTBOPUTEIBLHO

— YHUCIIO OIMMOOK M HEI0YETOB MPEBOCXOJUT HOPMY, IPH KOTOPOH MOMKET
OBITh BBICTaBJCHA OIICHKA «YIOBJIECTBOPUTEIHHO» WJIW €CIU MPABUIBHO
BBIIIOJIHEHO MEHEE MOJIOBHUHBI 3aJaHuUs

— ecu 0OyYaroIINICs He TPUCTYIA K BBITTOJTHEHUIO 3a/IaHUsI WUIH TPABUIILHO
BBITIOJTHIIT HE OoJiee 10 MpOIeHTOB BCeX 3aaHMi

HeynoBierBopuTtebHO

Kpurepun oueHMBaHUsI KOHTPOJIbHOH PadoThI

Kpurepumn oueHku

Onenka

- pa60Te MNPUCYTCTBYIOT BCC CTPYKTYPHBIC 3JICMCHTBI, BOIIPOCHI PACKPLITHI
IOJIHO, H3JIOKCHUE MaTcepuajia JIOTUYHO, BbIBOJAbI aAPryMCHTUPOBAHBI,
HCIIOJIb30BAHA aKTYyaJlbHas JINTEpATypa, pa60Ta IIpaBUJIbHO O(bOpMJIeHa

OT1ian4Ho

— B paboTe ecTh 2-3 HE3HAYHMTENIbHBIE OINMOKH, W3JIOKCHHBI MaTepuasl Hel
MPOTHBOPEUUT BHIBOJAM, B CIIUCKE HCTOUYHUKOB JOCTATOYHOE KOJIUYECTBO
MO3UIMMH, HET IPYObIX OHMOO0K B 0(hOpMIIEHUHN

Xopomo

— OJUH U3 BOIIPOCOB PACKPBIT HE NOJHOCTHIO, NPUCYTCTBYIOT JIOTHUYCCKHUEC U
(l)aKTI/ILIeCKI/IC OI_I_II/I6KI/I, IJIOXO0 MPOCIICKKUBACTCA CBA3b MCKAY OTBCTOM U
BbIBOJJaMH, B CITUCKEC JIUTCPATYPBI MHOTO YCTAPCBIINX UCTOYHUKOB, NOIYHICHLL
CYIICCTBCHHBIC OIINOKH B Oq)OpMJ'IeHI/II/I

Y10BJ1€TBOPUTEIBHO

- KOJHMYECTBO OIIMOOK TPEBBIIIACT JOMYCTUMYKD HOpMY, B pabote
OTCYTCTBYIOT BBIBOJIBI WJIM HE XBAaTAaeT JAPYTUX CTPYKTYPHBIX JJIEMEHTOB, B
CIHUCKE JIUTEPaTyphl HEJOCTATOYHO HCTOYHUKOB, paboTa odopmieHa He IO
TpeOOBaHUSIM

HeynoBiierBopure/ibHO

25




JKCNEePTHAs OLEHKA 10 pe3yJibTaTaM Ha0JII0IeHNs 32 1esiTeIbHOCThI0 00y4yarouierocsi B npouecce
OCBOCHMA y4eOHOro npeamera
WuTerpanpHas KadyecTBEHHAsh OIIGHKA OCBOCHMS Y4YeOHOTO TMpeaMeTa, y4YuThIBaeMas  IpHU

IIPOMEKYTOYHON aTTECTALUN.

Kpurtepuu onieHKH NpPOMeKyTOYHON aTTecTaluu
N3y4yenune yueOHOTO MpeaAMeTa OCYIIECTBIIACTCS B TE€UEHHE ABYX CEMECTPOB.

[IpomexyTouHas aTTecTanus NpoBOIUTCS B popMe IK3aMeHa (2 cemecTp).

DK3aMeH 10 y4eOHOMY TpPEJAMETY MPOBOJUTCS B BHJE KOHTPOJBLHOW pabOTHI 3a BECh yUCOHBIN
roJl.
K cnaue nsk3ameHa pomyckaroTcsi OOydaronIvecsi, BBITIOJHUBIIME BCE OTYETHBIE pPaOOTHI M

IMOJYYHMBIIUE II0 PE3yIbTaTaM TeKYIIIeI\/'I aTTeCTallu OLUCHKN HEC HUIKC KYOOBJICTBOPHUTCIBHO)).

DK3aMeH MpOBOAMUTCA MO 3aBEpUICHUI0 Kypca H3ydeHHsl y4deOHOoro mpeamera B (dopme
KOHTPOJILHON pabOTHI 32 BECh YU€OHBIH roI.
OcHOBOM 1711 ONpeNeNeHHUs OLIEHKH Ha DJK3aMeHe CIY)XUT OOBEM U YPOBEHb YCBOEHUS

OoOyJaroImMMHUCA  MaTepuaia, NPEeIyCMOTPEHHOro pabodeid MmporpaMMoOi  ydeOHOTO  MpeaMeTa

«Marematuka.

Kpurepun onenkn Ouenka
Bcecroponnee, cucremarmdeckoe W TUIyOOKOe  3HaHHE  y4eOHOTO
MPOrpaMMHOTO  Marepuana, CaMOCTOSITENIbHO ~ BBINIOJIHEHHBIE  BCE

MpelyCMOTPEHHbIE MPOTpaMMON 3aJaHusi, TNIyOOKO YCBOCHHBIE OCHOBHAs U
JOTIOJIHUTENIbHAS JINTEpaTypa, PEKOMEHJOBaHHas MPOrpaMMOM, AaKTUBHAas
paboTa Ha MPAKTUYECKUX 3aHATHUSX.

OOyuaromuiics pa3Oupaercs B OCHOBHBIX HAayYHBIX KOHIICMLHUAX IO OTtnnyHO
U3y4aeMoMy y4yeOHOMY IpeaMeTy, MPOSIBUBIINM TBOPUYECKHE CIHOCOOHOCTH U
HAay4YHBIH TOJAXOJ B MOHUMAHUM M H3J0KEHHM Y4eOHOTO MPOrpPaMMHOTO
Marepuana.

OtBer oTnuyaercs OOraTCTBOM M TOYHOCTBIO HUCIOJB30BAHHBIX TEPMHUHOB,
MaTepHal U3JaraeTcs MociaeI0BaTeNIbHO U IOTHYHO

JloCTaToO4HO MOJIHOE 3HaHKHE y4eOHO-TIPOrPaMMHOI0 MaTepHaa.
OOyuaromuiics He JONYyCKaeT B OTBETE CYLIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEJIBHO ~ BBIINOJHMBIIMI  BCE IPEIyCMOTPEHHbIE IPOrpaMMoOii
3alaHus,  YCBOMBIIMM  OCHOBHYIO  JIUTEPATYPY,  PEKOMEHIOBAHHYIO
IpOrpamMMoi, akTUBHO pabOTaBLIMM Ha MPAKTUUECKUX 3aHIATUAX, TOKA3aBIIHI
CHCTEMaTHYEeCKHI XapakTep 3HaHWH MO y4eOHOMY MpeaAMeTY, JOCTaTOYHBIH
Ui JanpHeimel y4yeObl, a Takke CIHOCOOHOCTh K HX CaMOCTOSITEIbHOMY
MTOTIOJTHEHHUIO

Xopo1o

OOyuvaromuiics TOKa3zaJdl 3HAaHWE OCHOBHOTO  y4EOHO-NPOTPAMMHOTO
MaTtepuana B 00bEMe, HEOOXOAMMOM JIJIs TANbHEHIIIeH yueObl U mpeCcTosIe
paboTel MO  CHENMATbHOCTH, HE OTJIMYABIIMICS  aKTUBHOCTHIO  Ha
MPAKTUYECKHUX 3aHATHUAX, CaMOCTOSTCILHO BBIIOJHMBIINN OCHOBHEIE
MPEyCMOTPEHHbIE MPOTPAMMOM 3aJaHus, 0JTHAKO JIOITYCTUBIINI
MOTPENIHOCTH TIPU MX BBHITIOJHEHUU U B OTBETE HA dK3aMeHe, HO 00JIa arouii

Yoo BJICTBOPUTCIIBHO
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HEOOXOMUMBIMH ~ 3HAHUSMH I YCTPAaHEHUS  MOJ  PYKOBOJICTBOM
MIpernoaBaTelis HauboJee CyNEeCTBEHHBIX MOTPENTHOCTEN

oOyuaronuiicss oOHapyKHUBaeT MPOOENTbl B 3HAHUSAX UM OTCYTCTBUE 3HAHUM T10
3HAYUTEIILHON YacTH OCHOBHOTO Y4eOHO - TPOTPpaMMHOTO Marepuala, He
BBITIOJTHUBIIMI CaMOCTOSATENILHO MPEIyCMOTPEHHBIE MPOTrpaMMOil OCHOBHBIE
3aJlaHus, JIOMYCTHBIIMK TPHHIUIMAIBHBIE OMIMOKH B  BBITOJHCHUU
MPEIYCMOTPEHHBIX MMPOTPaMMON 3a/laHui, He OTpabOTaBIINN OCHOBHBIE
MIPAKTUYECKHUE 3aHATHS, TOMYCKAOIINN CYIECTBEHHBIC OIIMOKH IPH OTBETE, U
KOTOpPBIA HE MOXET TMPOJAODKUTh OOydyeHHe WM MPUCTYIUTh K
poecCHOHAIEHON ~ JeSITeNbHOCTH 0€3  JONOJHUTENBHBIX  3aHATHH 10
COOTBETCTBYIOIIEMY YYE€OHOMY IIPEIMETY

HeynosnerBopurenbHO
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4 OHEHOYHBIE CPEJICTBA JIJISI TEKYIIEI'O U PYBEXKHOI'O KOHTPOJISI 3SHAHUHM 1
YMEHUI
3agaHust AJ1s OLlEHKH OCBOEHHS
PA3JIEJIA 1 BEKTOPbDI
OO0yuaromuiics T0KeH
3HaAMb:
- MCTOJbI JOKA3aTCJIbCTB, AJITOPUTMBI pCHICHUA 3a/1a4;
- ONpCACIICHHA, AKCHUOMblI HW TCOPEMbBI, IPHUMCHATH HX, IPOBOAWUTL JOKA3aTCIIBHBIC
paccyXJeHHs B XOJ€ PEIICHUS 3a/ay;
- HO)IXO)I?[HII/Iﬁ H3y‘1€HHI:II>i MCTOA IJjId PEHICHUS 3aadr, PACIIO3HABATb MATECMATHYCCKUC

(1)aKTI)I U MaTCMAaTHUYCCKHUEC MOACIIN B IPUPOAHBIX U O6HIGCTB€HHBIX SIBJICHUAX, B HCKYCCTBC,

— MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM MAaTe€MaTUYECKON HAYKH.

ymembu:

— OINEPUPOBATh TMOHATHUSAMH: NPAMOYrOJbHAsI CUCTEMA KOOpPJIHMHAT, KOOPIWHATHI TOYKH,
BEKTOp, KOOPJMHATBHI BEKTOPA, CKAISIPHOE IMPOM3BEICHUE, YrOJ MEXIY BEKTOpamu, CyMMa BEKTOPOB,

IMPOU3BCACHUEC BCKTOPA HA YUCIIO.

TunoBbie BONpockl AJisl YCTHOTO ONpoca
1. Bektopel. Moayns BekTopa. PaBeHCTBO BekTOpoB. ClioKEHHWE BEKTOPOB. YMHOKCHHE
BEKTOpa Ha yuciio. Pa3nojkeHne BeKTopa 1o HarpaBJICHUSIM. YTOJI MEXIY IBYMSI BEKTOpPaMH.
2. Ipoekuus BekTopa Ha ock. Koopaunats! Bekropa. CkajasipHOe IPOU3BeIEHUE BEKTOPOB.
3. Kommnanapusie  BekTopwl. Paznoxenue BekTtopa Ha  cocraBismoomue.  [IpaBuiio
napajuiesienunesa.

4, KOOp,I[I/IHaTbI BCKTOpA. CBs3b MCKAY KOOpAWHATAMH BEKTOPOB U KOOPAHWHATAMHU TOYCK.

TunoBasi BXoIHAs1 KOHTPOJIbHAS PadoTa 3a MIKOJIbHBII Kypc MATeMaTUKH

. 2) 5
1. Haiigure 3HaueHue BeIpaKEeHHUS | — + — |1 —
18 9) 48
. 1-35
2. Haiigute 3HaueHue BeIpaXKeHUS] ————
o 2P 4
3. Haiinure 3HaueHne BbIpaKeHUs (16-10 ) -(13-10 )

4. Haiigute 3HaueHue BhIpaXKEHHUS \3-11%2 .4/3.2%

_ 4
5. Haiigure 3Hauenue Beipaxkenus 4 10 -(43)
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V35421

6. Haiinure 3HaueHne BoIpaKeHUs
V15
xy+y?  3x
1. Haiinure 3HaueHne BoIpaKeHUs . npu X=9,5y=-6.
15x  x+y
8. Pemnte ypaBuenue 1-2(5-2x)=- x -3
9. Pemure ypaBHeHue X6 —% =3

10.  HaiiguTe OOJIBIINIT KOPEHb YPABHCHHUSI (x + 10)(— x— 8) =0

11. HaiinuTe MeHbIIHT KOPEHb YpaBHEHHSA x> —x —6=0
12.  PemmnTte ypaBHEeHHE 11 = 1
x-9 9

13.  VkaxwuTte pemeHne HepaBeHCTBA 6— 7x <3x—7
1) [0,1;+) 2) (—:1,3] 3) [1,3;+x) 4) (-0;01]

x+2,6<0,

14.  Pemute cucTeMy HEpaBEHCTB
x+52>1

Ha kakom prcyHke n300pa)kKeHO MHOKECTBO €€ PEIICHHI?

— sty Yttttly_ gllllill.
D 26 4 x 3 -4 26 x

Im /Wﬁm
) -4 26 9 -26 x
15.  Ha KaKoM pHUCYHKe H300pa)keHO MHOECTBO PElIeHHI HepaBeHeTBa x> —6x —27 <07?
1) 2)
3 ¥ 5 £
3) 4)
-3 9 & -3 9 o

16. Ha pucynke wuzoOpaxkenbl rpaduku (QyHKIuUNA BHIA y =ax?+bx+c. YcraHosure

COOTBETCTBUE MEKY IpadukamMu PyHKIMN U 3HAKaMU KOA(PUITUEHTOB A U C.

KOO PUIMUEHTDBI
A)a<0,c>0 b) a>0,c>0 B) a>0,c<0
I'PA®UKHU
1 2) 3)
Ny VY
\ I|
1 N :
(\) / X ‘! [7) \'ﬂ, X 0 X
f‘l \
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B Tabnuie noa xaxxaoi OyKBOH yKa)KUTe COOTBETCTBYIOIIUI HOMED.

A B B

17.  Ha pucynke u3o0paxensl rpadpuku ¢yHknuii Buga Yy =kx+b. YcranoBure cooTBeTCTBHE

MeX Ty rpadukaMu QYHKIHE U 3HaKaMHu KoddduirenTos K u b.

I'PA®OUKHU

A) ¥ E) 4 B) \t

0 x x 0 x
KOO OUIUEHTbBI
1)k >0,b<0 2) k<0,b<0 3) k<0,b>0 4) k>0,b>0

B tabnuue nox kaxaoi OyKBOH yKa)KUTe COOTBETCTBYIOLIUI HOMED.

A b B

18. Ilnata 3a koMmmyHanbHBIE yciyru cocraBimsuia 800 p. Ckonpko pyOned mnpuupércs
3aIUIaTUTh 32 KOMMYHAJIBHBIE YCIIYTH MOCIIE UX MOAOpOkKaHus Ha 5,5%7

19. 3nasg anuHY CBOEro Iara, 4ejloBEK MOKET MPUONMKEHHO MOJCUMTATh MPONHJEHHOE UM
paccrosinue s mo ¢opmyse S = nl, rae N — uwncio maros, | — minHa mara. Kakoe paccrostaue mpomiéin
yenoBek, eciu | = 80 cm, n = 1600? OTBeT BoIpa3suTe B KUJIOMETPaAX.

20. B maraszune kanmroBapoB npogaércs 200 pydek: 23 kpacHbie, 9 3en€HbIX, 8 (GHOIETOBHIX,
oCTaJibHbIE CHUHUE U YEpPHBIE, UX MOPOBHY. HaliiuTe BEpOATHOCTH TOTO, UTO CIIy4ailHO BhIOpaHHAs B 3TOM
MarasuHe pydka OyJaeT CHHeH Ui 4épHOH.

21. B npsMOYroipHOM TpPEYroJbHHKE KaTeT M TMIOTeHY3a paBHBI 12 U 20 COOTBETCTBEHHO.

Haitaure npyroit kateT 3TOro TpeyroabHUKA.

22. Ha xnerwaroit Oymare c pasMmepoM kieTku Ix1 uzobpaxena c¢urypa. Haiinure eé
TUIOIIAb.
[TTTT]
[TT]




8.

U [} paBHBI:

9.

TunoBasi KOHTpoJIbHAs padoTa Pasiena 1
Hanbt Touku A(3; 4; -1) u B(-5; 6; -2). Haiiqute KoopinHATBI BEKTOpa BA

Hanwt Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBeH MOAyIb BGKTOpaA_B’ ?

Haiinure koopauHatel cepeannbl oTpe3ka AB, ecnmu A(5;-5;-1) u B(7;-15;9).
Yemy paBeH MOIYIIb 5(2\/5;3\/5 ; \/g)
BBIUCINTE CKaIApPHOE NPOM3BENEHNE BEKTOPOB d (2; -1,5;4) n b (-3,5; 2; 0)

Berauciute yrom Mexay BEKTOpaMu 5(3;3;0) u 6(3;0;0) :
-(3.1,) #1.3.1 ~ - o
aHbl Bektopsl & = -+ |1 B —, =57 |. BeraucanTs koopauHaTel Bekropa M=15a—-380 .
A A3t ;g7 B 15a - 8b

Bekropsl @ u b kxonmuseapHsie u 3aqaHHbl B BUAe d = al -57 + 2k u b = -157 +fJ - 10k. a

BekTtopel d u b mepHeHIMKYIAPHBI ¥ 3aJaHHbl B Buge d = ML +2] -16k u b = 50 +4mj

+13k. m paBHO:

10.

JlaHbBI BEKTOPBI b (8; 0;6) u C (0; 2; 4). BeluncanuTe KOOPAMHATEI BEKTOPA

d=(2b - b)(b-20):

11.

12.

13.

14.

HaiizuTe poexIuu BEKTOpa Ha 0ch X , eclu ‘a‘ =18 o =60°

Haiinure 55, eciu ‘a‘ =8, ‘B‘ =7 ,EAB =60°

Haiinure a-(35+5), ecim ‘5‘26, ‘6‘:3, alb

Haiigure (5 - 25)- (35 + 5), eclIu H =2, ‘6‘ =3, cosa=-1

PA3JIEJI 2 KOPHU, CTEIIEHH, JIOT' APUDPMbI

OO6yuaromuiics JOJKeH

3Hambs:

— MCTOIbI JOKA3aTCIIbLCTB, AJITOPUTMbBI PCHICHUS 3a4a4;

—  MOJIXO SN H3y‘leHHBII>i MCTOA MJIsI pCHICHUSA 3ada4u, paClIO3HABATb MAaTEMAaTUYCCKUC q)aKTBI

U MAaTCMAaTUYCCKUC MOJCIIN B IPUPOJHBIX U O6IJ.I€CTB€HHLIX SIBJICHUAX, B UCKYCCTBC.

ymemp:

— OICPUPOBATH NMOHATHAMU: CTCIICHL YN CJIA, norapn(bM qucia,
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— OICPpUPOBATH IMOHATHAMHU: palUOHAJIbHAA (bYHKI_[I/ISI, IIOKa3aTcJibHas1 q)yHKI_II/ISI, CTCIICHHAaA

¢bynkuus, norapudmudeckas GyHKINS, TPUTOHOMETPUYECKUE PYHKIMH, 0OpaTHbIe (yHKINH.

TunoBbie BOpockI JJis1 YCTHOTO OIpoca

1. Llenbie u panuoHanbHble ynucia. [leiictButenbHble yncna. [pubnukeHHble BBIYUCICHMUSL.

2. KommnekcHsle uncna. Anredpandeckas opMa 3amiucu KOMIIEKCHOTO Yncia. I 'eomerpuyeckas
uHTepnperanus. J(efcTBUS HaJ KOMIUIEKCHBIMU YHCIIAaMH B alnredpandeckoii popme.

3. KopHu HaTypajapbHON CTETIEHH WX YKCIIa U UX CBOWCTBA.

4. CremneHu ¢ pallMOHAJIbHBIMU [TOKA3aTeIsIMHU, UX CBOMCTBA.

5. Cpasuenue crenenei. [IpeoOpa3zoBanus BRIpaKEHUH, COAEPKAIINX CTEIEHH.

6. Cremenn ¢ JEWCTBUTENBHBIMU TIOKa3aTenssMu. CBOWCTBA CTENEHH C JICHCTBUTEIBHBIM
MTOKAa3aTEeJIEM.

7. Jlorapupm. Jlorapudpm wuymcna. OcHoBHOe sorapupmuyeckoe ToxaecTBo. CBoiicTBa
sorapudmos.

8. JlecsaTmuHble M HaTypaibHbIe Torapudmer. [IpaBuna gelicTBuil ¢ torapudmamu.

9. Ilepexo kK HOBOMY OCHOBaHHIO. AJredpandeckue mpeoOpa3oBaHusi, CoAepIKaIIe Jorapudm.

TunoBasi KOHTpPoJbLHas padora Pa3gena 2

1) HajinuTe 3HaYeHUe BbIPAKEHUS:

22,2‘63,2
1. (Via7-J27\s3 5. T 9. log;;12,1+log,,10
3/26.3
2. \/%f 6. 4°9%.16%% 10. log 015 20— log 0159
3. 9%3% 7. 8\/H+3.8727\/H +11 11. 2'0925 +81loggx/ﬁ
4 2\A
28/7 .21 7.03
4, ‘/szﬁ 8. (3 2 J 12.  lg7(log,15+log, 4—log, 6)
7 T
2) YnpocTuTre BbIpakeHune
WX +3 3Jx AT X2
1. - -3x+2 3. a’)e-|a’ 5 log,— I =4
Ix X ( ) { J 93 g com 09, X
42Y%¥a -7{/¥a a0
2. 4. az—? 6. Ioga(a7b1°), ecii |Ogba=E
18%/%/a as 13

PA3JIEJI 3 YPABHEHUA U HEPABEHCTBA

OOyuvaromuiics JOJKeH
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3HaAMb:

- METO/Ibl I0Ka3aTeJIbCTB, AJITOPUTMBI PELICHUS 3a/1a4;

- OIPEIEIICHUs, aKCUOMbI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKA3aTEIIbHBIE PACCYXKIACHUS
B XOJI€ peLIEHUS 331a4;

- TIOJIXOMSAIINHA M3y4eHHBIH METOJ JUIsl PELICHHUs 3a[]auH, Paclio3HaBaTh MaTeMaTHYECKHE (aKThI
1 MaTeMaTHYECKHUE MOJIEH B IPUPOJAHBIX U OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE.

ymembp:

— ONepHupoBaTh MOHATUAMM: CTEIIEHb YHCIIa, JJorapudM yuca;

— OIepupoBaTh MOHATUSMU: DPALMOHAIbHBIE, MpPPALMOHAJIbHBIE, IOKa3aTeIbHbIE, CTEIEHHBIE,
Jorapu(pMuUecKue, TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CHCTEMBI;

— OIepupoBaTh MOHATHUSIMHU: palMOHANIbHAs (QYHKLHS, MOKa3aTelbHas (QYHKLHUS, CTElEHHas
¢byHKIM, Torapupmudeckast QyHKIUs, TPUTOHOMETpUYECKUe PYHKIIUU, 0OpaTHbIE QYHKIINH;

— pemath TEKCTOBBIE 3a/laud Pa3HbIX TUIOB (B TOM 4YHCII€ HA MPOIEHTHI, JOJW U 4YacTH, Ha
JBUKEHHE, paboTy, CTOMMOCTh TOBapOB U YCIyT, HAJOTH, 33Ja4d U3 O0JIaCTU yNpaBJieHUs JIUYHBIMU U

ceMeHBIMU (PUHAHCAMMU).

TunoBbie BONpockl AJisl YCTHOTO ONpoca

1. Jlunelinble ypaBHEHHS ¢ 0J1HOM nepemenHol. KBaapaTHbie ypaBHeHUs1. CUCTEMBbI YpPaBHEHHH C
OJHOM EPEMEHHOM.

2. UppammmoHnanbHble ypaBHEHHUS. METO b pellieHn UpPallMOHATBHBIX YPABHCHHM.

3. IlokazarenbHble ypaBHEHHUS. METO/IbI pElICHHI TOKa3aTEIbHBIX YPAaBHEHUH.

4. Jlorapudmuueckue ypaBHEeHUs. MeToAbl pelIeHH JorapuMHUUEeCKUX YPaBHEHHIA.

5. Jlunelinple HEpaBEHCTBA ¢ OJHOM NepeMeHHol. KBajpaTHbie HepaBeHCTBA. MeTO1 MHTEPBAJIOB.
CucTeMbl HEpaBEHCTB C OJIHOM MEPEMEHHOI.

6. UppanuoHaisHbie HepaBeHCTBA. METO/IbI pElIeHNI UppaIllMOHATbHBIX HEPABEHCTB.

7. IlokazarenbHble HEpaBEHCTBA. MeTO bl peleHi MoKa3aTeIbHbIX HEPABEHCTB.

8. Jlorapudmuueckue HepaBeHCTBA. MeTobl pelieHu JorapuMuIecKiux HEpaBeHCTB.

Tunosast koHTpoIbHAsA padota Pa3nena 3

1. Pemnre ypaBHenus:
1) [3x—3=6x 6) 2log,(3x—5)=log, (15— x)
2) (4x—3) —16x> =0 7) VX+9-x+3=0
3) (x=5)x—3)+1=0 8) 37 +3 =4
%z)’:—j 9) 31 +5.3* =72
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5) log,(-5-x)=3 10) 0,0625-(0,25)"° = 4*

2. Pemmnre HepaBeHcTBA:
1)5x*—-3x-2>0 3) (0,8)"™" > (1,25)**
X+5
2
2) log . (x* ~7x+6)<2 4) (1L,02)" " <1
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PA3JIEJI 4 TPUTOHOMETPUSA

OOy4varomuiics JOJKEeH

3Hamy:

- METO/Ibl IOKA3aTeNbCTB, AITOPUTMBI PEILICHHUS 3a1a4;

- OIpEACIICHUs], aKCMOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHUS
B XOJI€ peuIeHus 3a/1a4;

- NOAXOJSAUINI M3YYEHHBIM METOJ /IS PEeIlieHUs 3a/1a4M, Paclio3HaBaTh MaTeMaTHUECKUE (aKThl
1 MaTeMaTHYeCKHEe MOJIENH B IPUPOAHBIX U OOIIECTBEHHBIX SIBIEHUSX, B HCKYCCTBE;

- INIpUMEpbl MATEMATUYECKUX OTKPBITUN POCCUICKONW U MUPOBOM MaTEMaTUYECKON HAYKH.

ymemb:

— OINEpHUpOBaTh IOHATUAMH: PALMOHAIBHBIE, MPPALMOHAIbHBIEC, ITOKA3aTEJIbHBIC, CTEIICHHBIE,
Jorapu(pMuuecKue, TPUrOHOMETPUYECKUE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

— OIepupoBaTh MNOHATHSIMM: pallMOHANbHAs (QYHKIMS, TOKa3aTeslbHas (YHKIMS, CTEIEeHHAs

¢GbyHKIM, TorapupmMudeckast yHKINS, TPUTOHOMETpUYECKUE (PYHKIIUU, 0OpaTHbIE (YHKIIUH.

Tunosble BONPOCHI 1JIs1 YCTHOI'O ONMpoca

1. TpuroHomeTpudecKkue U 0OpaTHbIC TPUTOHOMETPHUECKHIE (PYHKITHH.

2. Pagunannoe wu3MmepeHue yrioB W Ayr. BpamarensHoe aBmwxeHune. COOTHOIIEHHWE MEXKIY
rpagyCHOM M paiaHHON MepaMHu yTJia.

3. CuHyc, KOCHHYC, TAaHT€HC U KOTaHIEHC IEMCTBUTEIHHOTO 4Mcia. 3HAKU CHHYCa, KOCHUHYCA,
TaHreHCa U KOTaHIeHca. 3aBUCUMOCTh MEX]y CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHI'€HCOM OJTHOTO
U TOTO e yra.

4. ®opmynsl npuBeneHus. Popmyinsl cinoxxeHus. @opMybl ABOWHOTO U MOJIOBUHHOTO YTJa.

5. [IpeoGpa3oBaHue CyMMbI TPUTOHOMETPUYECKUX (YHKIMI B MPOU3BEICHUE U MPOU3BEICHUS B
CyMMYy.

6. BripaxkeHue TpUroHOMETpUUEeCKUX (YHKIIMI uepe3 TAaHTeHC MOJOBUHHOTO apryMeHTa.

7. OOpaTHbIE TPUTOHOMETPHUECKUE (DYHKITHH.

8. IIpocreiinye TPUTOHOMETPUYECKUE YPABHEHHUSI.

9. CnocoOslI perieHnii TPHrOHOMETPUUECKUX YPaBHEHHI: CBOSIIINXCS K KBaJAPaTHBIM, peliacMbie
pa3ioKEeHUEM Ha MHOXKUTEIN; OJHOPOAHbIE TPUTOHOMETPUUYECKHUE YPABHEHUS.

10. Ilpocreiime TpPUrOHOMETPUUECKHUE HEPABEHCTBA.

TunoBasi koHTpOILHAsA padoTa Pa3nena 4

1. Haiinute 3HaueHue BeipaxkeHus: 2Sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°
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2. YIpOoCTUTE BBIPKEHHUE: (2 sin o +3c¢0S a)z + (3 sin o — 2¢c0s 0{)2
cos(27 —a)cos(z + )

3. Ympoctute, UCIOb3ysl GOpMyIIbl IPUBEICHUS: -
sin 5 sin (7 + )

4. Tlo 3amaHHOMY 3HAYEHUIO TPUTOHOMETPUIECKON (PYHKIMH, HAIUTEe 3HAYCHNE
. Vs
ctg a, ecnu sin 0=0,8 u E< o <.

5. Pemute ypaBHeHuS:

X 3
1) cos E_% =§; 2) sin?x—-3cosx—3=0; 3)1+sinx=0.

PA3JIEJI S ®YHKIIUN

OO0yuaromuiics T0KEeH

3Hamy:

- MCTOJbI JOKA3aTCJIbCTB, AJITOPUTMEBI pCHICHUA 3a/1a4,

- ONIpEACICHUSA, aKCUOMBI U TCOPEMBI, IPUMEHATH UX, MIPOBOJUTH JOKA3aTCIbHBIC PACCYXKICHUS B
XOJIe pelIeHus 3a/1a4;

- IOJXOAAIIMN N3YUYEHHBIM METOJ AJIsl pellieHus 3a/1a4l, Paclio3HaBaTh MaTeMaTHueckrue GpaxkTol U
MaTeMaTH4eCKUe MOJIETH B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSAX, B HCKYCCTBE;

- IpUMEPbl MATEMaTHYECKUX OTKPBITUM POCCUICKON Y MUPOBOM MaTEMAaTHUYECKON HAYKH.

ymembs:

— OmepupoBaTh MOHATHAMH: (YHKLHUS, HENpepbIBHAas (YHKIHMS, MPOU3BOJHAS, MepBOOOpa3Hasi,
oTpeieNIeHHbIN HHTETpall

— OINepupoBaTh MNOHATHUSAMHU: palMOHaNbHAS (QYHKLHS, MOKa3aTelbHas (QYHKUHUSA, CTEleHHas

bysakuus, Jorapudmudeckas GyHKIHS, TPUTOHOMETpUYECKHE QYHKIIMH, OOpaTHbIC (QYHKIIUH.

Tunosblie BOMPOCHI JIsl yCTHOTO OMPOca

1. TIonstue pyHKIMH, YncI0BOM PyHKIMU. CriocOOBI 3a1aHus (HYHKIIUH.

2. O6nacTh ompeneNieHrss U MHOXKECTBO 3Ha4yeHH; rpaduku (QyHKIuM, mocTpoeHue rpadukos
(GYHKIHH, 3a1aHHBIX PA3IMYHBIMU CIIOCOOAMH.

3. CpoiictBa  (yHKIIUU:  MOHOTOHHOCTb,  UYCTHOCTb,  HEYETHOCTb,  OTPAHUYEHHOCTH,
MEPUOTUIHOCTD.

4. TIpoMexXyTKH BO3pacTaHusl W YObIBaHWsA, HaWOOJIbIIlee W HAaWMEHbIIEe 3HAYEHUS, TOUKH
skcTpemyMa. ['paduueckas UHTEpIpeTaIus.

5. [Ipumepsl PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B pealIbHBIX MPOIeccax U SBJICHHUSIX.

6. O6paruble pynkuuu. O0nacTh onpeaeneHus 1 00JIacTh 3HaUeHU 00paTHON (QyHKIUH.
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7. Iloka3arenbHas, jorapudmMuueckas, creneHHas (QyHKINH, ©X OCHOBHBIE CBOMCTBA U I'paduKu.

TunoBasi koHTpOIbLHAsA padota Pa3nesa 5

Mo rpaduky dhynkuun y = f(X) ykaxwure:

1. ObnacTe onpeeyeHus:

. O6nacTp 3HaYeHUH PyHKINU:
. [IpoMexyTku yObIBaHUS:

. Hynmu ¢ynkmm:

. Haubonpmiee 3Hauenne pyHkuuu:

AN L B W

. DKCTpeMyM (PyHKITUH:

(2-x)

7. Halimute oGnacth onpeneneHns QyHKIun y = |- >e
X —

8. Cpenu 3a1aHHBIX PYHKIIMH TIEPEUnCIUTe YETHBIC
1) y=2x% 2) y=+x; 3) y=5x; 4) y=x"-4x+3

9. INoctpoiite rpaduk yHKIUU Y = ‘XZ —3X+ 2‘

PA3JIEJI 6 HAYAJIO MATEMATHYECKOI'O AHAJIN3A

OO6yuaromuiics JOJKeH

3Hamb:

- METOJBbI 1I0Ka3aTeIbCTB, AJITOPUTMBI PEIICHUS 3a/1a4;

- ONIPEIEIICHUs, AKCUOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKA3ATEIIBHBIE PACCYKICHUS
B XOJI€ pelIeHus 3a/1ay;

- TOJXOJSAUIMHA M3y4eHHBIH METO /sl PELIeHUs 3a/lauu, paclo3HaBaTh MaTeMaTHYeCKhe (aKThl
Y MaTeMaTHYeCKUe MOJIENI B IPUPOJHBIX M OOIIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE;

- IIpUMEpbI MATEMATUYECKUX OTKPBITUN POCCUNCKOW U MUPOBOM MaTEMaTUYECKOU HAYKHU.

ymembo:

— ONepupoBaTh MOHATHUAMM: (PYyHKIIMS, HEeTpephIBHAS (YHKIUS, NMPOU3BOJHASA, MEpBOOOpa3Has,

OHpe,Z[eJ'IeHHBIﬁ HHTCIrpaJl.
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Tunosbie BONpPOCHI /151 YCTHOTO OIIPOCa

1. Yucnossle nocnenoarenbHOCTU. CriocOOBI 3aJaHUS M CBOMCTBA YHCIIOBBIX
I10CJIe0BaTeNbHOCTEH. MOHOTOHHBIE NIOCIEA0BATENBHOCTU. OrpaHUUEHHbIE U HEOIPAHUYECHHbIE
IIOCJIEI0BATEIBHOCTH.

2. TlonsaTue o mpenerne nociaenoBarenbHoCcTU. CyIecTBOBaHHE Ipeesia MOHOTOHHOM
OrpaHMuYEHHOM nocnenoBareabHocTH. CyMMUpOBaHME MOCIIE0BaTeNbHOCTEN. beckoHeuHo yObIBaromas
reoMeTpHuuecKas rporpeccus u ero cymma. Huco e.

3. Mpenen pynkuuu B Touke. [Ipenen GpyHkimy B Touke U Ha 6eckoHedHOCTH. [ToHATHE O
HEeNpepbIBHON (DYyHKIUH.

4. 3anaum, NpUBOASIINE K OHITHIO TPOU3BOIHON. [Ipon3BogHas, ee MeXaHUYEeCKUI CMBICI.

5. IIpousBoiHas CyMMBI, pa3HOCTH, IPOM3BEIEHUS U YACTHOTO ABYX (DYHKIUH.

6. IIpon3BOTHBIE HEKOTOPHIX AIIEMEHTAPHBIX (DYHKIIUNA: TPOU3BOIHBIC TIOKA3aTEIBHOM,
Jorapu(MUUECKO, CTETIEHHOM, TpUroHoMerpuueckoil pynkuuu. [IponsBoHbie 0OpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIIMA.

7. I'eomeTpuueckuil CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTelbHOU K rpa@uky GyHKIIUU

8. M3yuenue npaBuiia BEIYMCICHHSI IEPBOOOpa3HOM U Teopembl HproToHa — JleitOHMIIA.

TunoBasi KOHTpPoJbLHas padora Pa3gena 6

1) HajiguTe npou3BoaHbIe PYHKIMIT

a) y=x18+5x7—9x+l—\/§—11 B) y=ex-\/;
X
x®+1
0) y=i5+z—6arctgx+5x r)y=—
x> X X =2

2) JIBMKEHHUE TOYKH IIPOMCXOAUT 110 3akoHy S(t)= 3t? +5t —9 . B kakoii MOMEHT BPeMEHH CKOPOCT
p y p p

JIBHO>KEHUS TOUKH paBHa 117

3) HaiiguTe HeonpeaeIeHHbII HHTErPa:
1 5
a) [(x® —2x+1)dx; 0) [(———+6"dx B) [(7x+1)dx.
)I( o )I(Scoszx %) ) Jx+)

4) BpIYHCIATE HHTErPaJIbl

(cos x +sin x)dx

Oty

a)f(zx —5)dx; 0) T(x2 —6x +9)dx B)
-1 1

5) Haiiaure miomaab GUIypbl, OrpaHuYeHHOH JuHuAME Y =4 — X2 , Y=X+2
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PA3JIEJI 7 TEOMETPUSA

OOy4varomuiics JOJKEeH

3Hamy:

- METO/IbI I0KA3aTeNbCTB, AITOPUTMBI PEILICHUS 3a/1a4;

- OIpEACIICHUs], aKCMOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHUS
B XOJI€ peuIeHus 3a/1a4;

- TIOJIXOMSIINHA M3y4eHHBIH METOJ ISl PELICHHUS 3a/laui, Paclio3HaBaTh MaTeMaTHUECKHE (DaKThI
1 MaTeMaTHYeCKHEe MOJIENH B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE;

- INIpUMEpbl MATEMATUYECKUX OTKPBITUN POCCUICKONW U MUPOBOM MaTEMaTUYECKON HAYKH.

ymemb:

— OIlepUpOBaTh MOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO, JBYI'PAHHBIA YrOJ,
CKpELIUBAIOIINECS MpPsAMbIC, MAPAJUIETBHOCTh M NEPHEHANKYISAPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXKy NPSAMBIMH, YTOJI MEXK]Ty MIPSIMOU U TUIOCKOCTBIO, YIOJI MEXY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKy IIPSIMBIMU, PACCTOSIHUE MEXKY INIOCKOCTSMY;

— ONepupoBaTh MOHATHUSIMU: MHOTOTPAaHHMK, C€YEHHWE MHOTOIPaHHUKA, KyO, Mapaiesenumnesn,
npu3Ma, IupamMua, Gurypa U NOBEpXHOCTh BPALIECHUs, LIWIMHIP, KOHYC, map, chepa, ceueHus Gurypsl
BpallleH!s, IUIOCKOCTh, Kacarouiascs cepbl, HWINHApPA, KOHYcCa, IJIOLIaJb MOBEPXHOCTH MNUPAMUJBI,
NpPU3MBI, KOHYCa, IWIMHApA, IUIOMAAb cdepbl, 00beM KyOa, HPSAMOYTOJBHOIO Mapajulesenunesa,
MIUPaMUIbI, IPU3MBI, HUIMHIPA, KOHYCA, 111apa;

— OIEepUPOBATH IMOHATHAMMU: ABHXKEHUE B IPOCTPAHCTBE, 10J00HBIE (PUTYpBI B IPOCTPAHCTBE;

— BBIYUCIIATH TI'COMCTPUYCCKHUE BCIMYUHEBI (,Z[J'II/IHa, yroj, Iuiomanb, O6’b€M, Ijiomaab

MMOBEPXHOCTH), UCIIOJIb3Ysl U3YUYEHHbIE POPMYIIBI U METO/IBI.

Tunosbie BONPOCHI 1JIs1 YCTHOI'O OIIPOCa

1. BzaumHOoe pacnojokKeHHe [IBYX MpsMBIX B IHpocTpaHcTBe. llapamienbHOCTh NpsAMONH U
10ckocTy. [lapannenbHOCTh IOCKOCTEN.

2. IlepneHUKYyISAPHOCT MPSIMOM M IUIOCKOCTH. [leprneHauKynsip U HaKIOHHas. YTOJI MEXIY
IIPSIMON U IUIOCKOCTBIO.

3. JIByrpaHHbIif yroi. Yroa Mexay IocKocTsIMU. [lepneHuKyIsipHOCTh ABYX IIOCKOCTE.

4. TloHaTHE O TEOMETPHUUYECKOM TeJe€ U €ro IMOBEpXHOCTH. [loHSATHE MHOrOrpaHHUKA.
IIpencraBienue o MpaBUIBHBIX MHOTOIPaHHHUKAX (TETpa’Ip, KyO, OKTa3Ap, N0AeKa’qp, HKOCAIP).

5. Bepunbl, pébpa, rpaHu MHoOrorpaHHuka. PasBepTka. MHororpanHsle yriel. Bsimykibie
MHOTOrpaHHuku. Teopema Diinepa.

6. Ilpusma. Bunel npusm (mpsiMast U HaKJIOHHAs, NMpaBWibHas npusma. llapannenenunen u ero

cpoiictBa. [IpsimoyromnbHblil mapamenenumnesn. Ky6. cedenne npusm.
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7. IMupamuna. IlpaBunpHas nupamuaa. ¥YcedeHHas nupamujaa. Tetparap. CeueHue NupaMubl.

8. IloBepxHocts Bpamenus. Teno Bpamenus. Lunuaap u koHyc. YcedeHHslid konyc. OcCHOBaHHeE,
BBICOTa, O0OKOBasi MOBEPXHOCTh, 00pa3yloias, pa3BepTKa.

9. Cdepa u map. BzaumHOe pacmonokeHue MIOCKOCTH | Iapa.

10. OOwem m ero m3mepenus. [lonarue oobema. Popmynsl oObemMa Kyba, MPSIMOYTOJIBHOTO
napajiesienunena, Npu3Mel, mwimHaApa. Popmynsl oObema mupamMuabl U KoHyca. OObeM yCEe4CHHOM
nupamubl. O0beM KoHyca. OObeM Iapa U ero 4acTei.

11. OtHomieHne 00BEMOB TMOAOOHBIX Tei. [lmomans MOBEPXHOCTH TEOMETPUYECKOTO Tea.
[Inomane moBepxHOoCTH Hpu3Mbl. [lmomane moBepxHOCTH npsiMOM npu3Mbl. [lnomans moBepxHOCTH

nupamubl. [Inomaas moBepXHOCTH MPaBUIIBHOM, YCEUEHHOM MUpaMUIbL.

Tunosas koHTpOJIbHAsA padora Pasnena 7

1. YcranoBuTe cCOOTBEeTCTBHE:

Hassanue popmyJibl Popmyaa

1. mromanae mapa a) $=23,, +S;.
1 2 2

2. momass 60KOBOI TOBEPXHOCTH KOHYCA by V= gﬂh(R +IR+r17)
3. 00beM IUIHH/IPA ) S = 4R’
4. miomaap 60KOBOM MOBEPXHOCTH YCCUECHHOU ITHPAMHM/IBI d)V =zR?*h
5. IIOIA/b MOJHOM OBEPXHOCTH Mapallesenuneia e) S = ph

v o ()
6. IIomaas 60KOBOM IIOBEPXHOCTH MPH3MEI f)S= R
7. 06bEM YCEUYEHHOT0 KOHYCa 9) S =7Rl

2. OTtHO1IEeHHE 00BEMOB JIBYX IIapOB paBHO 64. HalimuTe OTHOILIEHUE MIIOMAEH MTOBEPXHOCTEH.

3. HaiimuTe paccTosiHEe OT IIEHTpa mIapa JI0 INIOCKOCTH CEYeHHsI, €CTIU paauyc Iapa paBeH 13 cm,
a paJInyC CEUEHHUsI PaBEH 5 CM.

4. Ky6 onucan okono chepsl paauyca 3. Haligute 00beM U IIIOIIAIb TOBEPXHOCTH.

5. Ilnomane oceBoro ceueHus LUUIMHIpa paBHa 24 cM?, a TUIOIagb OCHOBaHUS — 167 cM?.
Haiigure o6beM munuupa.

6. O0beM mepBOro IWIMHApPA paBeH 22. Y BTOPOro HWIMHApa BBICOTa B TPU pasza Ooublie, a
paanyc OCHOBaHHS — B JIBa pa3a MEHbIIE, yeM y nepBoro. Haiiti 06beM BTOpOTO HMUIUHApPA.

7. B mpaBunpHOU ueThipexyronbHoi mnupamuae SABCD cropona ocHoBaHus paBHa 4 cwM,

6okoBoe pedpo 5 cM. Haiiaure mutomaap 60KOBOW MOBEPXHOCTH MUPAMUIBI M 00BEM MUPAMU/IBI.
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8. BbicoTa mpaBWIBHOW TpeyrojpbHOH mpu3mbl 12 cm, a BeicoTa OocHOBaHus 5 cM. Haiigure
TUTOIIA/Ib TIOJIHOW MOBEPXHOCTHU MPU3MBI U 00bEM IPU3MBI.
9. BricoTa KoHyca paBHa 6 CM, YroJI IIPU BEPIIMHE OCeBOTo cedeHus paBeH 120°. Haiitu rutomans

OO0KOBOI TOBEPXHOCTH.

PA3JIEJ 8 TEOPUS BEPOSATHOCTU U MATEMATHUYECKASA CTATUCTUKA

OO0yuaromuiics T0KEeH

3Hamy:

- METOJIbl I0Ka3aTeIbCTB, AJITOPUTMBI pEIICHUS 3a/1a4;

- ONpEJeNIeHNUs, aKCUOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH JI0KA3aTEIbHbIE PACCYKICHUS
B XOJI€ pelIeHus 3a/1ay;

- TOAXOJAUINI U3YyYeHHBIN METO ISl pElIeHUs 3a/1a4M, paclo3HaBaTh MaTeMaTH4ecKue (haKkThl
1 MaTeMaTHYeCKHEe MOJIEH B MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;

- INpUMEphl MATEMATUYECKUX OTKPBITUH POCCUICKOW U MUPOBOM MaTEMaTHYECKON HAYKH.

ymemb:

— pewath TEKCTOBBIE 33aJaud pa3HbIX THUIOB (B TOM YHCIIE HA IPOLEHTHI, JOJU W YacTH, Ha
IBIOKEHUE, paboTy, CTOMMOCTbh TOBapOB M YCIyI, HAJIOTH, 3a/la4id U3 OOJIACTH YNPaBJICHUS JUYHBIMH U
ceMelHbIMU (PUHAHCAMM);

— OINEpHpOBATH MOHATUAMU: CpelHee apu(MeTHdecKoe, MeJraHa, HauOobllee U HauMEHbIIee

3HA4YCHH, pasMax, IUCICpCUs, CTAaHAAPTHOE OTKIIOHEHHUEC YHUCIOBOI'O Ha60pa;

— OIICpUPOBATHb MMOHATHUAMMU: CHy‘I&fIHBIfI OIIBIT 1 CJ'Iy‘IﬂfIHOC CO6I)ITI/IG, BEPOATHOCTDH cnyqaﬁHoro

COOBITHSL.

Tunosble BONMPOCHI 1JIsl YCTHOI'0 ONPOCa
1. OcHOBHBIC OHATHS KOMOMHATOPUKU. 3a/1a4u HA MOJCYCT YKCIIa Pa3MElIeHUH, MepecTaHOBOK,
COYETaHUM.
2. IlonstTue CcOOBITHS W BEPOATHOCTH COOBITHA. J[OCTOBEpHBIE W HEBO3MOXKHBIC COOBITHS.
[Tonatue o He3aBucumoctu coObITHi. Kiaccmueckoe ompeneneHue BeposTHOcTe. ClOKeHHE H

YMHOKCHUEC BCPOHTHOCTGI\/’I (TeopeMa CJIOKCHHUA BepOHTHOCTeﬁ, TEOpEMa YMHOKCHU A BepOHTHOCTeﬁ).
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5 OLUEHOYHBIE CPEJCTBA JIJISI MPOBEJIEHUS MPOMEXYTOYHOM ATTECTAIIUA

N3y4yenue yueOHOTO MpeaMeTa OCYIIECTBIIETCS B TEUEHHUE JBYX CEMECTPOB.

[TpomexyTouHas aTTecTanus NpoBOIUTCA B opme IK3aMeHa (2 ceMmecTp).

DK3aMeH NPOBOJUTCS MO 3aBEpPLICHHIO Kypca y4eOHOro mpeamera B (popme KOHTPOJIbHOMU

paboThI 32 BeCh y4eOHBIN TO]I.

Bomnpocs! 111 NOATOTOBKHU K IK3aMeHY
Ilepeuennb BONPOCOB 151 OLIEHKH YCBOCHHBIX 3HAHMIA

1. Bekropsl. Monyns BekTopa. PaBencTBo BekTOpoB. CroXeHHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha yKciio. Pa3nokeHne BeKTopa 1o HarpaBJIeHUIM. YTOJI MEXIY IBYMSI BEKTOpaMH.

2. Ilpoexnwust BekTopa Ha ocb. KoopnuHatel Bektopa. CKalsipHOE TIPOU3BENICHHE BEKTOPOB.

3. Kommanapuele  BekTOpbl. Pa3moskeHWe BekTopa Ha  cocTaBisiomme. [IpaBuiio
napajuieNienunesaa.

4. Koopnunats! BekTopa. CBsI3b MEX/1y KOOPAWHATAMH BEKTOPOB M KOOPIAUHATAMH TOYEK.

5. Lenble u panmoHanpHble yKcina. JleficTButenbHble ynucna. [IpubnmkeHHble BHIYUCIESHUS.

6. Kommekcuble uymcma. AnreOpanueckas (opma 3amMcd  KOMIUIEKCHOTO — YHCJIA.
I'eomerpuueckas uaTepnperanus. JIeicTBUS Hal KOMITJIEKCHBIMU YUCJIAMH B aJIreOpandeckoi popme.

7. KopHu HaTypajabHOM CTENEHU UX YUCiIa U UX CBOMCTBA.

8. Ctenenu ¢ panroHaIbLHBIMU TIOKA3aTEIsIMH, UX CBOMCTBA.

9. CpaBuenue creneneil. [IpeobpazoBanus BbIpaKeHH, COIEPIKALIIX CTETICHHU.

10. Crenenu c JeicTBUTENbHBIMH MoOKa3zaTeasiMu. CBONCTBA CTENEHU C JAEHCTBUTEIBHBIM
MOKa3aTeseM.

11. Jlorapudm. Jlorapudm umcna. OcHoBHOe JorapudMuyueckoe ToxkaecTBo. CBoicTBa
sorapudmos.

12. Jecsatuunblie u HaTypaibHbIe Torapudmbl. [IpaBuna aelictBuii ¢ Jorapudmamu.

13. Ilepexon K HOBOMY OCHOBaHHIO. AJjreOpandeckue mpeoOpa3oBaHMs, COJEpKAILIUE
sorapudm.

14. Jluneiitnple ypaBHEHUSI ¢ OJHOW mnepemeHHOW. KBaapaTHele ypaBHeHUs. CHCTEMbI
YPaBHEHUH C OJTHOM NIEPEMEHHOM.

15. UppanuoHanbHble ypaBHeHHUS. METOIbI pEellIEeHUH UPPAIIMOHATBHBIX YPAaBHEHU M.

16. IToka3zarenpHble ypaBHEHUs. MeTOIbI pelIeHUI MOKa3aTeIbHBIX YPABHEHHIA.

17. Jlorapudmuueckue ypaBHEeHUs. MeTOABI pelIeHH Torapu(MIUUECKUX YPaBHEHHIA.

18. JluneiiHble HepaBeHCTBa C OJHOW mepeMeHHOM. KBajgpaTHble HepaBeHCTBa. MeTon

HUHTCPBAJIOB. Cucremsbl HCPABCHCTB C OJIHOH HepeMeHHOﬁ.
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19. HppaunoHanbHble HEpaBeHCTBA. METOIbI pElICHU HPPAIIMOHAIEHBIX HEPABEHCTB.

20. Tloxa3aTenbHbIC HEPABEHCTBA. METO bl PELICHUH TOKa3aTeIbHBIX HEPABEHCTB.

21. Jlorapudmuueckue HepaBeHCTBA. MeToAbl pelIeH JorapupMHUUECKUX HEPAaBEHCTB.

22. Tlonstue GpyHkuu, yrcaoBoit Gpynkuun. CrnocoOsl 3a1aHus PYHKIIHH.

23. Ob6nactp ompeneneHuss W MHOXXECTBO 3HaueHHWH; Tpaduku (YHKIUH, TOCTPOCHHE
rpaduKoB QYHKIMHA, 3aJaHHBIX PAa3TUIHBIMU CIIOCOOAMHU.

24. CpoiictBa (QyHKIHMH: MOHOTOHHOCTh, YC€THOCTh, HEUCTHOCTh, OTPAHHUYCHHOCTD,
MEPUOIUYHOCTbD.

25. TlpomexyTku BO3pacTaHUsl M yObIBaHHS, HAWOOJbIIEe W HAMMEHBIIEE 3HAYCHUS, TOUKH
skcTpeMyma. ['paduueckast HHTEpIpeTaus.

26. ITpumeps! GYHKIIMOHATBHBIX 3aBUCHMOCTEN B PEATBHBIX MPOLIECCAX U SIBICHHSIX.

27. Oo6parnbie Qyakmun. O6IacTh ONpeneeHus 1 001acTh 3HaYeHUH 00paTHOH (PyHKIHH.

28. TlokazaTenbHas, JorapuMuUeckas, CTEINCHHas (QYHKIMH, UX OCHOBHBIC CBOWCTBA H
rpadukH.

29. TpuroHoMeTpHUyecKHe U 0OpaTHBIE TPUTOHOMETPHYECKHE () YHKITHH.

30. Pagmannoe m3mepeHue yrioB W nyr. BpamarensHoe nBrkeHne. COOTHOIIEHHUE MEXTY
rpagyCHOM W paiaHHON MepaMHt yTJia.

31. Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC I CTBUTEIBHOTO YUCHIa. 3HAKU CHHYCA, KOCUHYCA,
TaHreHca M KOTaHreHca. 3aBHUCHUMOCTh MEXJYy CHHYCOM, KOCHMHYCOM, TAaHT€HCOM M KOTAHTE€HCOM
OJIHOTO U TOTO K€ yIJIa.

32. ®opwmynsl npuBeneHus. Dopmyisl crnoxenus. Popmysbl JBOMHOTO U MOJOBUHHOTO YTIa.

33. IlpeobOpazoBaHre CyMMbl TPUTOHOMETPUYECKMX (YHKIMA B  TPOU3BEACHHE W
MIPOU3BEICHUS B CyMMY.

34. BripaxkxeHHe TPUTOHOMETPUUYECKUX (PYHKUUN Yepe3 TaHT'eHC MOJIOBUHHOTO apryMEHTa.

35. OOpatrHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

36. IIpocrteiiine TPUTOHOMETPUUYECKHIE YPABHEHHUS.

37. CnocoObl pelieHuit TPUTOHOMETPUUYECKUX YpPaBHEHUH: CBOIIIIMXCS K KBaJpaTHBIM,
pelIaeMble pa3oKeHUEeM Ha MHOYKHUTEIH; OJTHOPOJHbIE TPUTOHOMETPUUECKUE YPaBHEHHUSI.

38. IIpocteiiirie TPUrOHOMETPUYECKHE HEPABEHCTBA.

39. B3aumHoe pacrnojiokeHHe ABYX HPsSMBIX B INpocTpaHcTBe. llapamienbHOCTh MpsIMOM U
wiockocTu. [lTapannenbHOCTh MI0CKOCTEH.

40. IlepneHAMKYIAPHOCTh MPSMON U MIOCKOCTU. [leprneHanuKynsp U HaKJIOHHAs. YTOJI MEXIy
MPSIMOM U TJIOCKOCTBIO.

41. JIByrpaHHbI{ yroi. YTosl MexXIy MI0CKOCTAMHU. [leprneH MKy spHOCTb ABYX IIOCKOCTE.
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42. TloHsiTHE O TEOMETPUYECKOM Tele M €ro MNoBepXHOCTH. lloHSATHE MHOTrOrpaHHHKA.
[IpencraBnenue o MpaBUIBHBIX MHOTOTPAaHHHUKAX (TETPadIp, KyO, OKTadAp, NOAEKad P, HKOCAIP).

43. Bepmunsl, pebpa, rpanun MHOTOTrpaHHUKa. Pa3BepTka. MHOTOTpaHHble yribl. Beimykiisie
MHOTOrpaHHuku. Teopema Ditepa.

44. Tlpusma. Bunel npusm (mpsiMas ¥ HakJIOHHasi, NpaBWiIbHas npusma. llapamienenunen u
ero croiictBa. [Ipsmoyronbabii mapamienenumnes. Ky0. cedeHue mpusm.

45. Ilupamupa. IlpaBunpHas nupamupa. YceueHHas nupamupga. Terpasap. Cedenue
MUpaMU/IbI.

46. IloBepxHocTh BpamieHus. Temo BpameHus. LwiwHIp W KOHYC. YCEUYECHHBIH KOHYC.
OcHoBanue, BbIcOTa, 00KOBasi IOBEPXHOCTh, 00pa3yroliasi, pa3BepTKa.

47. Cdepa u map. BzaumHoe pacrosiokeHre II0OCKOCTH U Iapa.

48. O6beM u ero m3mepenus. [lonstue oObema. Dopmynsl 00beMa Kyba, MPSIMOYTOJIEHOTO
napajuiefienunesaa, npu3Mbl, MmHApa. PopMynasl oObemMa nupaMuasl U KoHyca. O0beM yceueHHOMU
nupamuibl. O6beM koHyca. OObeM Imapa 1 ero 4acTeu.

49. OtHomieHre 00beMOB TOJMOOHBIX Tell. ILIomams MOBEPXHOCTH TEOMETPUYECKOTO TeJa.
[lnomane moBepxHOCTH TpU3MbL. [Lmoniaas MOBEPXHOCTH MpsiMOM Tpu3Mbl. [lnomaas moBEpXHOCTH
nupamusl. [nomane moBepXHOCTH MPABUIILHOM, YCEUCHHON TUPAMU/IBI.

50. Yucnosele mocienoBarenbHOCTH. CriocoObl  3amaHWst W CBOMCTBA  YMCIIOBBIX
MIOCJIEOBATEIBbHOCTEH. MOHOTOHHBIE NOCIEAOBAaTEIBHOCTH. OTpaHUYEHHBIE M HEOTPAHUYCHHBIE
IIOCJIEJOBATEILHOCTH.

51. Ilonstne o mpenene mnocienoBaTeabHOCTH. CyleCTBOBaHME INpeesa MOHOTOHHOM
OTPaHMYEHHOM  mocnenoBaTelbHOCTH.  CyMMHUpPOBAaHHE — IOCIENOBAaTelbHOCTEH.  beckoHedHO
yOBIBaroI1asi reOMEeTpUUECKasl IPOrpeccust U ero cymma. Hucio e.

52. Ilpenen ¢ynkiuu B Touke. IIpenen Gpynkuuum B Touke u Ha OeckoHeuHOCTH. [loHsATHE O
HeNpepbIBHON (QYHKIMU.

53. 3ajgauu, NpUBOJAIINE K IOHATHIO MPOU3BOAHOM. [Ipon3BoaHas, ee MEXaHUYECKHI CMBICI.

54. IlpousBojaHasi CyMMBbI, pa3HOCTH, IPOU3BECHUS U YACTHOTO IBYX (DYHKIIHIA.

55. IIpou3BojiHbBIE HEKOTOPBIX HJIEMEHTAapHbIX (YHKUMN: HPOU3BOJHBIE IOKA3aTEJIbHOM,
norapu(MHUUECKOM, CTeNmeHHOM, TpuroHoMmerpudyeckoi ¢yHkuuu. IIpomsBonHble 00paTHBIX
TPUTOHOMETPUUYECKUX (PYHKIUH.

56. I'eomeTpuueckuii cMbICI IPOU3BOAHON. YpaBHEHHE KacaTeIbHOU K TpaduKy (GyHKIUH.

57. W3yueHue mpaBuiia BEIYHUCICHUS IEpBO0Opa3HOi 1 TeopemMbl HbroToHa— JleiOHuma.

58. OcHOBHBIE TIOHATHS KOMOWHATOPHUKM. 3aJadd Ha TMOJCYET YHUCIA pa3MelleHHH,

NEepeCTaHOBOK, COUYETaHU.
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59. TlonsaTHEe COOBITHS W BEPOSATHOCTH COOBITHS. J[OCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSI.
[Tonsitne o He3zaBucuMocTH coObITHIL. Kiaccwdeckoe ompeneneHue BeposTHOcTed. CloxkeHue u

YMHOKEHUE BEPOSITHOCTEN (TEOpeMa CII0KEHUSI BEPOSITHOCTEH, TEOpeEMa YMHOKEHHSI BEPOSITHOCTE ).

Hepe'{eﬂb 3aJaHUH ]I OLlEeHUBAHUS OCBOEHHBIX yMeHI/Iﬁ
6,5

3
2,25

9

1) Haiigute 3HaueHue BbIpaXKeHUs
N 6/25 .30

2) Haiigure 3Hauyenue Boipakenus 4-332 -/ 32
o logg 5

3) Haitaure 3HaueHne BBIpaKeHHs 30 °

22(cos* 9" —sin®9°)
cos18°

4) Haiigure 3HaY€HUE BBIPAKCHUS

cos(z —a)—sin[72[+ a}

5cos(a + 7)

5) Ynpocture BbIpaxeHHe:

6) CyMMa KOpHEH ypaBHEHHS |2X +10| =6 papna

7) Haiinure xopens ypapHenus v3X—8 =5

1

x-9
8) Haiinure kopeHb ypaBHEHUs 167" = E

9) Haiinure xopeHb ypaBHEHUs logs(5 — x) = logs3

x—1
X—4

<0

10) HaumeHnsliee menoe perieHue HepaBeHCTBA

-3
1 X
11) Haumensbluee 1enoe penieHrne HepaBeHCTBa (5 <3

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

3dx
13) Haiinure HeonpeneaeHHbIN HHTETpall. m .
3 X—+/3
1. arctg—+C 3 ——In—=
\/_ \/_ 7\/§ X+4/3
2. S —g+C 4. 2 _p=P3
14 143 [x++/3
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: 1
14) Haiinure onpeneneHHbIH HHTErpail. I(XZ - E)dx
0
15) Jlnaronais KyOa paBHa V12 . Haiinure ero oGbem.
26 T
16) Haitnure: COSX, ecmu SIN X :T u Xe 5,7[
17) Peumnts ypasuerue: 25in X —5sinx —7 =0

18) Haiinure npon3BoaHyt0 QyHKIIUU

X
y:xz-lnx+

Sin X

2

19) Haitnure skcTpeMyM QyHKIUU. Y = 5
X —

2
20) Haifaute ruiommas Guryps! orpaHndeHHol mamsmu Y = 2X — X7, Y = =X

TunoBasi KOHTpPoJbLHAas padora 3a 1 Kypc

3 2\
25.73
1) Beruncaure /.

14°
2) Beruncnute \F +3)— 210 1256
9 27

3) Beruncnure log,,;20—log, .3

. . 3
4) Haitnute 3HaueHue COSa, eciu Sina =-0,8 u 7 <a < >

5) YnpocTure BeIpaxkeHue 7€0s%0— 5 + 7sina.

3cos(z —a)+sin [” + a)
6) Ynpocture BbipaxkeHue: 2

cos(a +37)
7) Pemute ypaBHeHune cosx = 1.
8) Pewute ypaBHeHHEe 18+ 7Xx =9

0,5x+1
9) Pemute ypaBHeHHE [ﬁj =8

10) Pemmte ypaBHEHHE log,(7—x)=6
11) Cymma kopHeii ypaBHeHus [3x—3 =6 paBHa

12) HanGomsIuee 1e10€ penenre HepaBeHCTBa X2 —169 < 0
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2-5x
13) Haitnute Hanbobliee 1ejioe PelicHre HEPaBEHCTBA [%) -1<0

14) Haumensliee 1enoe perieHune HepaBeHcTa 10gs(x-1) > logs8
15) HaiinuTe HeonpeneneHHbI HHTETPaJL: I(4x3 —6x? —4x+1)dx.

1. 12x%2 —12x-4+C 3. x4 —2x3—2x% 4 x+C
2. x%2-2x-2+C 4, 4x* —6x3 —4x% +x+C

2
16) Beraucnute I (1+ 1)dx
4 )(2
17) Haitnute npousBoanyto ¢pyukmuu f(X) = L;‘rx
X

18). Haiiaure yrinoBoii koadduireHT kacarenbHoil k rpaduky GyHKINUN

y(x)=2x° +%x2 —1 B TOYKE ¢ a0CImccoi Xo=2

19) Berauciure miomans Guryps! (S), OrpaHHYeHHOH THHUSAMHE y = 4 —X?,
y=0,x=0,x=2.
20) O6beMm kyba paBen 27. Haiiaute miomaab €ro moBEPXHOCTH.
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OTBeThbl K KOHTPOJIBHBLIM padoTam

TunoBasi BXoAHAsA KOHTPOJIbHas paﬁoTa 3a MIKOJIbHBIH KYpC MaTEMaTUKHU

1. 8 12. |18
2. 1,5 13. |3
3. 3328 14. |2
4. 132 15. |4
S. 16 16. | 231
6. 7 17. | 243
7. -1,2 18. | 844
8. 1,2 19. | 1,28
9. 36 20. |08
10. | -8 21. |16
11. | -2 22. |17

PA3JIEJI 1 BEKTOPBI

1. | BA=(8-22) 8. |a=3, p=25

2 ‘E‘ =113 9. |m=16

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

5. |-10 12. |28

6. |45° 13. | 108

7. | m=7;211) 14. |12

PA3JIEJI 2 KOPHU, CTEIIEHMH, JIOT' APUDPMbI

1) HajinuTe 3HaYeHHe BbIPAKEHHUS:

1. |12 5 |6 9. |2
2. |24 6. |4 10. | -1
3. |27 7. |19 11. | 22
4. |1 8. |4 12. |1
2) Ynpocture BbIpaxeHue
1. | 6-3x S 5. |6
17
p—— 3
2. l18 4. |3a 6 20
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PA3JIEJI 3 YPABHEHUA U HEPABEHCTBA

1. Pemuute ypaBHeHHs

1
1) 3 6) 5
3
2) 3 7) 7
3) 4 8) 0;1
4) 27 9) 2
5) -32 10) 0,5
2. Pemure HepaBeHCTBA
1) Xe (— oo;—%) U (l;+oo) 3) Xe (_ oo;—2)
2) | xe(0)u(67) 4) x € (—o0;-5]u(25)
PA3JIEJI 4 TPUTOHOMETPUS
1. |4
2. |13
3. | ctga
4. |-0,75
5. Pemure ypaBHEHUSI:
1) x:i%+4ﬂn,nez
2) X=rx+2m,ne”Z
3) x:—%+2ﬂn,nez
PA3JIEJI 5 ®YHKIIUA
1. | D(f)e[-23]
2. | E(f)e[-21]
3. | xe[-21]ulL2]
4, | 1(X)=0npu x=-15u x=3
5. | f(-2)=1
6. | F(2)=-2
7. | xe(=0;-5)U(5+0) {2}
8. |1;4
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PA3JIEJI 6 HAYAJIO MATEMATHUYECKOI'O AHAJIN3A

1) HaiiguTe npou3BoaHbIe (PyHKIMIA

1 1 e”
18x" +35x° -9 — — ——— e* VX +
3) X 24x 2 2/x
20 7 6 X* —6X2 — 2X
————— +5 — v
0 X X2 1+x? r) (x2-2)
2)1
3) HaiiauTe HeompeaeIeHHbI HHTErpaJ;
a) X % ixaC
4
1 6"
—t C
0) c gx+ e +
) (7x+1) | o
49
4) BpIYHMCJIHTE HHTErPaJbl
a) |-12
0) |21
B) |1
5)9

PA3JIEJI 7 TEOMETPUA

1. YcTraHoBuTE COOTBETCTBHE:

1-c, 2-g, 3-d, 4-f, 5-a, 6-¢, 7-b

2. |16
3. |12

4. | S=V =216
5. |V =487 cm®
6. |V =165
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7. 'S, =8V21 cm®,V :% cm’®
8. |S, = 410 2V —100V3 ens®
V3
9. |'S,, =723 cn®
3agaHus /sl OLEHUBAHUS OCBOCHHBIX YMEHH I
1) |9 6) |-10 11) |2 16) |-0,2
2) |8 7 |11 12) |29 17) X:—%+27zn, nez
3) |25 8) |8,75 13) |4 18) | y=2x-In x4+ x+ SM3:SN X =37 cosX
sin® x
4) 22 9) 2 14) 8 19) Ymin = O, Ymax = 8
5) (04 10) | 2 15) |8 20) |45
TunoBasi KOHTPOJILHAs padora 3a 1 Kypc
1) |7 6) |2 11) | 2 16) | -2,25
2) |3 7) | x=2m, nez |12) | 13 17) 1+%
3 -1 8 |9 13) |0 18) | 26
1

4) |-0,6 9) |-32 14) | 10 19) 55
5) |2 10) | -57 15) |3 20) |54
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JIMCT PETUCTPAIIMA UBMEHEHHM na 2024-2025 yue6nsrii rox

Ne

Conepﬂcaﬂﬂe HIMCHCHHSHA

Hara,

HOMEP NMPOTOKOJIA
3acenanus IIK
Ioanucek npeaceparensi INIK

Ha ocnoBanum IIpukaza MunnpocsemeHus
Poccun ot 03.07.2024 Ne 464 «O BHECEeHHMH
H3MEHEHU B (henepanbHble
rocy/1IapCTBEHHBIE oOpa3oBaTeJibHbIE
CTaHJAPTBl CPEAHEro MNpOPECCHOHAIBHOIO
o0pa3oBaHHs»  BHECEHbl HW3MEHEHHs B
(hopmysinpoBku komneteHuwmii ¢ 01.09.2024 r.

%)- LOJ /zOM No %

[Ipencenarens [11IK

Z
o /M.H. Antanaes
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