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COJEPKAHUE

OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIIIEOBPA30BATEJIBLHOM JAUCHUILINHBI

CTPYKTYPA Y COJIEP)KAHUE OBIIIEOBPA30BATEJIBHOM JUCIUILINHBI

. YCJIOBMSI PEAJTU3ALIUU IIPOTPAMMBI OBIIIEOBPA30BATEJILHOM
JTUCHUIINHBI

. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS OBLIEOBPA30OBATEJLHOM
JUCHUTIIMHBI



1. O0mas xapakTepuCcTUKA NPUMEPHOI padoyeil MporpaMmabl
001eo0pa3oBaTeJIbHOM JUCHUILIMHBI «MaTeMaTuka

1.1. MecTo AUCHUILUIMHBI B CTPYKType TNpodeccHOHAIbHOH 00pa3oBaTeJbHOI
nporpammsl CI10:
O6meoOpa3oBarenpHas aucuuiuiiHa — «MaTtemMaTukay — ABISIETCS  00s13aTE€BbHON  YacThblO
0011eo0pa3oBaTeIbHOTO MHUKJIA 00pa3oBaTeNbHONH TporpaMMbel B cooTBeTcTBHH ¢ PI'OC mo
cneuanbHocTu 40.02.04 «HOpucnpynennus» (kpanudukamus — «FOpuct»)

1.2. e 1 nJIaHUpPyeMble Pe3yJibTAThI 0CBOCHUS IMCIUILINHBI:

1.2.1. Heab aucuunjiuHbl

Conepkanue mporpaMmbl  00IIe00pa3oBaTeIbHON  AUCHUIUIMHBL  «MareMatukay
HAIPABIICHO HA JIOCTIIKEHUE PE3YJBTATOB €€ U3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHo# HarpaBienHnoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30oBaTeIbHON IMCUUILIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO
Ocoboe 3HaueHHE TUCHUIIIIMHA UMeeT Tpu popmupoBanuu U pazputuu OK u [1K

Il1anupyeMble pe3yabTAThI 00yUeHH S
O01He KOMIIETEHITUH Py pesy y

Oo0mme /{McuunaMHapHbIe
OK 01 Bei6upats - TOTOBHOCTb K TPYAY, -BJIa/IETh METOJAaMH JOKA3aTeIbCTB,
CIIOCOOBI pelIeHHs 3a7a4  [0CO3HAHHUE LIEHHOCTU QIITOPUTMAaMH PEIIEHHUS 3a/1a4;
npodecCuoHAIbHON MacTepcTBa, TPYAONOOUe;  [ymenue GpOpMyITHPOBATE
eI TeIbHOCTH - TOTOBHOCTH K aKTUBHOU OTIpe/IeIICHNSI, aKCHOMBI 1 TEOPEMBL,
MPUMEHHUTEITHHO K eI TeIIbBHOCTH PHMEHATD MX, IPOBOJATE
Pa3IMIHBIM KOHTEKCTaM TeXHonorWiecxon u [IOKA3aTEBHBIE PACCYIRIICHUS B XOJIE

COUHATEHO peleHus 3ajau;

HAIPaBJIEHHOCTH,

- YMCThL OIICpHUPOBATH IMOHATUAMMU:

CIIOCOOHOCTh MHUIIMUPOBATbD,
CTEINEHb YUCIIa, JJorapuM YuCIa;

[UIaHUPOBATH U
CaMOCTOSITEJIHO BBIMOIHATh
TaKyO JeSTeIbHOCTh;

- HHTEPEC K Pa3InYHbIM
cepam IpodecCHOHAIBHOIM norapugmamu, npeodpazoBaHus
TesITeTbHOCTH, IPOOHO-PallMOHATIBHBIX BBIPAYKEHHIA;
OBJiajieHHuE YHUBEPCATLHBIMU|- YMETh ONIEPUPOBATH NOHATHAMU:
y4eOHBIMH MTO3HABATEIbHBIMH|PAIIMOHAIBHBIE, UPPALIIOHAIBHEIE,

[YMEHHE BBINIOJHATH BBIUUCIIEHUE
BHaYEHUH U peoOpa3oBaHUs
BBIPAYKEHUI CO CTETIEHIMHU U

NIENCTBUSAMMU: [MOKa3aTeNbHbIC, CTCIICHHBIE,

@) 6a30BBIE JTOIUYECKUE morapudmmudgeckue,

ICHCTBHSL: TPUTOHOMETPHYCCKHUC YPAaBHCHUS U
- CAMOCTOATCIIEHO HEPAaBEHCTBA, MX CHCTEMBI;

bopMynupoBaTh U

- YMETh OIEPUPOBATH TIOHATHIMU:
AKTyaJIn3UpOBaTh MPOOIEMY,

(yHKLMS, HETIpephIBHAS (GYHKLUA,




[paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBaTh
CYLLIECTBECHHBIN ITPU3HAK WU
OCHOBAHMS ISl CDAaBHEHUS,
KiacCU(pUKALUU U
000011IeHN;

- OIIPEACIIATh LU

e TeIbHOCTH, 331aBaTh
rapamMeTpbl U KPUTEPUHU UX
ITOCTHKCHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH
1 IPOTUBOPEYHS B
[pacCMaTpPUBAEMBbIX SIBJICHUSX;
- BHOCUTb KOPPEKTHBBI B
esATeIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB
[1eJI5IM, OLICHUBATh PUCKHU
[MOCJIC/ICTBUI NCATCIBHOCTH;
- pa3BHBATh KPEaTUBHOE
MBIIICHUE TIPU PEIICHUN
PKU3HEHHBIX TTPOOJIEM

0) 6a30BbIC
CCIIEIOBATEIILCKHE
ITEeCTBUS:

- BIIaJICTh HaBBIKAMU y4eOHO-
ICCIIEIOBATENIbCKON U
[TPOEKTHOM J1€ATENbHOCTH,
HaBBIKAMH Pa3peLICHUs
npobiem;

- BBISIBJISIT IPUYUHHO-
CJIEICTBEHHBIE CBSI3H U
AKTYyaJIM3UpOBATh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€
[pEIIeHMs, HAaXOUTh
ApPTYMEHTHI JIJIst
ITOKa3aTeNIbCTBA CBOMX
YTBEP>KJICHHH, 3a7]aBaTh
rmapamMeTpbl U KpUTEPUHU
[PEIICHUS;

- AHAJIM3UPOBATh
[TOJTyYECHHBIE B XOJI€ PEIICHUS
3a7a4M pe3yJIbTaThl,
KPUTWYECKH OIEHUBATh MX
ITOCTOBEPHOCTb,
[MPOTHO3UPOBATh U3MEHEHUE
B HOBBIX YCJIOBHSIX;

MPOU3BOIHAS, TepBOOOpa3Has,
OTIpeIeICHHBI UHTETPAL; YMETh
HAXO/AUTh MPOU3BOHbIC
DIIEMEHTAPHBIX (DYHKIIHIA, UCTIONB3YS
CIpaBOYHBIEC MAaTEPUaIbl; UCCIEI0BATh
B IIPOCTEHINNX CIy4asx QYHKIUHU Ha
MOHOTOHHOCTb, HAXOJIUTh
Har0OJIbIINE U HAUMEHbLINE
BHa4YeHUsl (PYHKIUN; CTPOUTH TpaduKu
MHOTOYJICHOB C HCIIOJIb30BaHHEM
arrapara MaTeMaTHYECKOTO aHAIIN3a;
[IPUMEHSTH IPOU3BOAHYIO TIPU
PELLICHUH 3aj]a4 Ha JBM)KEHHE; pelaTh
[IPaKTUKO-OPUEHTHUPOBAHHBIE 3a7aUl
Ha HauOOJbIINE U HAUMEHbILNE
BHA4YEeHHUs, HA HAXOXK/CHUE ITyTH,
CKOPOCTH M YCKOPEHHS;

- YMETb ONEPUPOBATH MOHATHIMU:
pannoHanbHas QYHKIHA,
noka3areiabHas (QYHKIHS, CTeIICHHAS
(byHKIMS, TorapudmMudeckas
(yHKLIHS, TPUTOHOMETPUYECKUE
(byHKIIMH, 0OpaTHBIE QYHKINY;
YMEHHUE CTPOUTH rpauKu U3y4EHHBIX
(yHKIMH, UCTIONB30BaTh IpaMKu MPU
M3Yy4eHUH MTPOIECCOB H
BaBHCUMOCTEH, IPU PEIICHUH 3a/1a4 U3
NPYTrUX y4eOHBIX TPEJMETOB U 3314
13 peaJbHOM )KU3HU; BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEXIY
BEJINYMHAMUY;

- YMETh PelIaTh TEKCTOBBIE 331a4UH
Pa3HBIX TUMOB (B TOM YHCIIE Ha
MPOIEHTHI, IO U YaCTH, Ha
NBUKEHME, padOTy, CTOUMOCTD
TOBAPOB W YCIIYT, HAJIOTH, 33]1a91 U3
00JTaCTH yIIpaBJICHUS JINYHBIMHA U
ceMeHHBIMU (PMHAHCAMMU ); COCTABIATh
BBIpA)KEHUS!, YpaBHEHUS, HEPABEHCTBA
1 X CHCTEMBI TI0 YCJIOBUIO 3aj1auH,
MCClIeI0BaTh MOJIyY€HHOE pelleHue U
OIICHUBATH MPaBIOTOI00HOCTh
PE3yIbTATOB;

- YMETh OIEPUPOBATH TOHATHIMU:
cpenHee apupMeTHIecKoe, MeIraHa,




- YMETb IIEPEHOCUTH 3HAHUS B
MMO3HABATCIILHYIO 1
MPAKTUYECKYIO 00JIACTH
PKU3HCACATCIIBHOCTH,

- YMETb UHTETPUPOBATH
SHAHWS U3 PA3HBIX
[PEIMETHBIX 00IacTel;

- BbIIBUI'aTh HOBBIC UJICHU,
[peiaraTb OpUrHHaIbHbIC
[I0IXO/IbI ¥ PEIICHHS;

1 CIIOCOOHOCTB HX
MICIIOJIb30BaHMS B
[03HABATEIIBHOU U
COLIMAIBHOM MPaKTHKE

HanOoJIbIIIee U HAUMEHbIIIEE
BHAYCHUs, pa3Max, AUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO
HaOopa; YMETh U3BIIEKATh,
MHTEPIPETUPOBATH HHPOPMALHIO,
[pEeCTaBICHHYIO B TAOJIUIIaX, HA
narpammax, rpadukax,
OTPa’KaroIy0 CBOMCTBA peaIbHbIX
[TPOLIECCOB U SIBJICHUM; TIPEACTABIATH
MHGOPMAIIHIO C TIOMOIIBIO TaOJIUI] U
rarpaMm; CciIe10BaTh
CTaTUCTHYECKUE JaHHbIC, B TOM YHCIIE
C IPUMEHEHUEM I'padUueCcKuX
METO/I0B M 3JIEKTPOHHBIX CPEJICTB;

- YMETb OIEPUPOBATH MOHATHIMHU:
CIIy4alHbII OMBIT U CIIy4ailHOE
COOBITHE, BEPOSATHOCTD CIIy4altHOrO
COOBITHS; YMEHHE BBIYUCIISTH
BEPOSITHOCTH C MCIIOJIb30BAaHHEM
rpadu4ecKuX METOJIOB; IPUMEHSTh
(hOpMYJIbI CIIOKEHUSI U YMHOKEHHUSI
BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakThl ¥ POPMYIIBI IPU PELLICHUU
3aJay; OLIEHUBATh BEPOSATHOCTH
peasbHBIX COOBITHI; 3HAKOMCTBO CO
CIIyJaifHBIMU BETMYMHAMH, YMEHUE
MPUBOANUTE IPUMEPHI TTPOSIBICHUS
BakoHa OOJBIINX YKMCEN B TPUPOTHBIX
1 OOIIECTBEHHBIX SIBICHUSX;

- YMETb ONEePUPOBATH MOHATHIMHU:
TOYKa, MpsiMasi, INIOCKOCTb,
[POCTPAHCTBO, ABYIPAaHHbIHN yroJ,
CKPELIMBAIOIUECS MPSIMBIE,
MapaieIbHOCTh U
MEePIIEHANKYIIPHOCTD MPSIMBIX U
MIOCKOCTEH, YTOJl MY MPSMBIMH,
YTOJI MY TPSIMOU U TTIOCKOCTHIO,
YTOJI MEXKAY IIIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosIHUE MEX1Y NMPSIMBIMH,
paccTOsIHUE MEXAY IIIOCKOCTSIMH;
YMEHHUE HCITOJTb30BaTh MPH PEIICHUN
Bagad N3ydeHHbIe (PaKThl U TEOPEMBI
TTAHUMETPUH; YMEHHE OLIEHIBATh




pa3Mepbl 00BEKTOB OKPYIKAIOIIETO
MUpa;

- YMETb ONEPUPOBATH MOHATHIMU:
MHOTOTPaHHUK, CEYCHUE
MHOTrOIpaHHMKa, KYO,
napaenenunes, npusma, mupammuia,
(burypa 1 NoBepXHOCTb BPAILLCHMUS,
LMJIMHAP, KOHYC, 1ap, cdepa,
ceueHust (pUTypbI BpalieHus,
MIOCKOCTh, Kacaromasics cepsl,
LIMIMHpa, KOHYCa, TUIOIIalb
MOBEPXHOCTU MHUPAMHUJIBI, IPU3MBI,
KOHYCa, MINHApPA, IUI0Iab chepsbl,
00BeM Ky0a, MPSIMOYTOJILHOTO
napasenenunea, TupaMuIbl,
[pU3MBbI, WIMHAPA, KOHYCa, 11apa;
YMEHHUE U300pakaTh MHOTOI'PaHHUKH
1 TIOBEPXHOCTH BpAILIEHUsI, UX
CEUEHHsI OT PYKH, C TOMOIIIBIO
YEepPTEIKHBIX HHCTPYMEHTOB U
HIIEKTPOHHBIX CPEJICTB; YMEHUE
pacro3HaBaTh CUMMETPHIO B
[IpOCTpaHCTBE; YMEHHE PACIIO3HABATh
[paBUJIbHBIE MHOTOTPAHHUKHY;

- YMETb ONEpPUPOBAThH MOHATHIMHU:
ITBI)KEHUE B TPOCTPAHCTBE, MTOAOOHbIE
(burypsl B IpOCTPaHCTBE;
MCII0JIb30BaTh OTHOIICHUE TUIOMIA e
MOBEPXHOCTEH U 00bEMOB MOJOOHBIX
(uryp npu perieHuu 3aaad;

- YMETh BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (IJIMHA, YT, IUI0IIA/b,
00BEM, TITOIIA/Ib TOBEPXHOCTH),
MCTIONB3Ys N3ydeHHBIE (POPMYITBI 1
METOJIBI;

- YMETh OIEPUPOBATH TIOHATHIMU:
[PsIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOPAMHATHI TOUYKH, BEKTOP,
KOOPAMHATBI BEKTOPA, CKAIIPHOE
[TPOU3BEACHUE, YTOJ MEXKY
BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA HA YHCIIO;
HAXO/UTH C MTOMOIIBIO NU3y4EHHBIX
(hbopMyJT KOOpIMHATHI CEPETNHBI




0TpEe3Ka, paCCTOSIHUE MEKIY ABYMS
TOYKAMHU;

-YMETb BBIOMPATH TOIXOISAIINN
M3Y4EeHHBIA METOJI JJISl pEIICHUS
3aJayuu, paclo3HaBaTh
MaTeMaTHYecKue QaKkThl U
MaTeMaTHYeCKUE MOJIENIH B
[PUPOIHBIX U OOLIECTBEHHBIX
SIBICHUSX, B UCKYCCTBE; YMCHUE
[PUBOAUTH TIPUMEPHI
MaTEMaTHYECKUX OTKPBITHI
[POCCUICKON U MUPOBOM
MaTeMaTHYeCKOW HayKH.

-YMETb ONEPUPOBATH NOHATHAMM:
OIIpeJiesIeHUe, aKCHOMa, TeopeMa,
CJIeZICTBUE, CBOICTBO, IPU3HAK,
IT0Ka3aTeNbCTBO, PABHOCHIILHBIC
(hOpMYIHPOBKH; YMEHHE
(hopMyIpoBaTh 0OpaTHOE U
MIPOTHBOIIOJIOKHOE YTBEPKICHHE,
[IPUBOUTH PUMEPHI U
KOHTPIPUMEPBI, UCII0JIb30BaTh METO/]
MaTeMaTHYeCKOW MHAYKIIHY;
[IPOBOJUTH JJOKA3aTeIbHbIE
paccy>kKACeHUs IPU PEIIeHUH 3a/1a4,
OLIEHUBATh JIOTHYECKYIO
MPAaBUIBLHOCTH PACCYKICHHIA;

- YMETh ONEPUPOBATH TOHATHIMU:
MHOYKECTBO, ITOJIMHOKECTBO,
OTIepalliy HaJl MHOXKECTBAMH; YMEHUE
MICTIOJIb30BaTh TEOPETHKO-
MHOECTBEHHBIH anmapar ajs
OTIMCaHMsI peabHBIX MPOLIECCOB U
SIBIICHUI TIPY PEIICHUH 3a/1a4, B TOM
UKCIie U3 APYTruX y4eOHbIX
MPEIMETOB;

- YMETh OIEPUPOBATH TIOHATHIMU:
rpad, cBA3HBIN rpad, 1epeBo, HUKI,
rpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh
1 ONTUCBIBATH rpadbl pa3InYHBIMU
crioco0amu; NCIOIb30BaTh Ipadbl IpU
peIeHnH 3aj1ad;

- YMETh CBOOOJITHO ONIEPUPOBATH
MOHATHUSIMH: COUYETAHHE,
MepecTaHOBKa, YUCIIO COUCTAHUH,




YHCII0 IEPECTaHOBOK; OMHOM
HpioToHa; yMEeHUE IPUMEHSTh
KOMOHWHATOPHBIE (DAKTHI U
paccyXICHHUS Il pELICHUS 3a/1ay;
-YMETb OIEPUPOBATH NOHATHAMM:
HaTypajibHOE YUCIIO, LIEJI0E YHUCIIO,
OCTaTOK 10 MOJYJIIO, pallMOHAJIbHOE
4KCII0, UPPALMOHAIBHOE YHCIIO,
MHOYKECTBA HATYpPaIbHbIX, IIEIBIX,
PallMOHATIBHBIX, IEHCTBUTEIBHBIX
HCEIl; YMEHUE UCII0NIb30BaTh
MPU3HAKH JETUMOCTH, HAUMEHBIIHNA
00K AenauTeNb U HaUMEHbIlee
oO11ee KpaTtHoe, anroput™ EBxiinaa
[IpY PELICHUH 3a/1a4; 3HAKOMCTBO C
Pa3JIMYHBIMU [TO3ULIMOHHBIMU
CHCTEMaMH CYHCIICHUS;

- YMeTb CBOOOJHO OIIEPHPOBATH
MOHSATHSIMH: CTETICHB C LIEJIBIM
[10Ka3aTelIeM, KOPEHb HaTypaJIbHON
CTEIIEHH, CTENEHb C pallMOHAJIbHBIM
[OKa3aTesaeM, CTENEHb C
NeiCTBUTENIbHBIM (BELLIECTBEHHBIM)
[oKaszareseM, Jiorapudm uucna,
CHHYC, KOCUHYC U TaHT€HC
MIPOM3BOJIBHOTO YNCIIA;

- YMETh OIEPUPOBATH TOHSATHIMH:
TOYKIECTBO, TOXKIECTBEHHOE
rpeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YpaBHEHUH U
HEpaBEHCTB, PABHOCUIBHOCTb
YpPaBHEHU, HEPABEHCTB U CUCTEM,
pallMOHATIbHBIE, UPpAIlMOHAIIBHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
morapudmuyeckue,
TPUTOHOMETPHUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CHCTEMBI; yMEHUE
pelarh ypaBHEHMs, HEpaBEHCTBA U
CHCTEMBI C IOMOIIBIO Pa3IMYHBIX
[IPUEMOB; pelaTh ypaBHEHUS,
HEpaBEHCTBA U CHCTEMBI C
MmapaMeTpoM; TPUMEHSITh YPaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBI IS
pEIIeHUs MAaTeMaTHIECKUX 3a/1a9 U




Bagad U3 pa3UYHBIX 00JacTel HaAyKu
1 peajJbHOW KU3HU,

-yMeTb CBOOOJIHO OTIEPHPOBATH
MOHATUSAMU: TPaUK QYHKIHH,
oOpaTHast QyHKIHS, KOMIIO3UIIUS
(byHKIMHA, TUHEHHAsS QYHKIUS,
KBaJpaTH4Has QYHKIUS, CTCIIEHHAs
(byHKLIHS C LIEIBIM [T0Ka3aTelleM,
TPUTOHOMETPUYECKHE (DYHKIIUH,
0OpaTHBIC TPUTOHOMETPUIECKUE
(yHKIMH, TOKa3aTeNbHas U
imorapugmuyueckas QyHKIUN; yMEHHE
CTPOUTH rpaduku PyHKITUH,
BBITOJIHATH IPEOOpPa30BaHUS
rpadukoB QpyHKUIHUNH;

YMEHHUE UCIIOJIb30BaTh rpauKu
(yHKIUH 17151 M3y9EHUs TIPOLIECCOB U
BaBHCHUMOCTEH MPH PEeIICHUH 3324 U3
NMPYruX y4eOHBIX MPEAMETOB U U3
[pEAIbHOM JKU3HU; BBIPAKATH
(hopMyIaMu 3aBUCUMOCTH MEXKILY
BEJINYMHAMUY;

YMEHHE CBOOOJHO ONEpUPOBAThH
[OHATUSAMM: YETHOCTb (DYHKLIUHY,
[EepUOIUYHOCT (DYHKIINH,
OTrpaHMYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, YKCTPEMYM
(byHKIIMM, HauOoJIbIIEE U
HAaMEHBIIIee 3HAYeHUST (PYHKIIUN Ha
[POMEXKYTKE; YMEHHUE ITPOBOIUTH
pccieioBaHue QyHKINU;

YMEHHUE UCIIOIb30BaTh CBOMCTBA U
rpaduku GYHKUUHN IS peleHUs
YpaBHEHHIA, HEPABEHCTB U 33/1a4 C
rapaMmeTpamu; U300paxkarh Ha
KOOPJAMHATHOH IJIOCKOCTA MHOXKECTBA
[pEIIEHUI YpaBHEHUI, HEPABEHCTB U
X CUCTEM;

-yMeTb CBOOO/IHO ONIEpUPOBAThH
MOHATUSMU: TTOCIIEI0BATEIHLHOCTD,
apudMeTHUecKas porpeccus,
reoMeTpHYEcKas IPOrpeccus,
0ecKOHEYHO yObIBarowias
reoMeTpHYECKas IPOTPECCHsl; YMEHHE
3aaBaTh MOCIIEIOBATEIIHPHOCTH, B TOM




YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX
(hopmyu;

- YMETh OIEPUPOBATH MOHSATUSIMHU:
HEMPEPHIBHOCTh (DYHKITUH, ACHMIITOTHI
rpaduka QyHKIUH, IEpBas U BTOpas
pOou3BOIHAS (PYHKIIHH,
FCOMETPUUYSCKHUHN M (PU3HUSCKUI
CMBICJI IPOU3BOIHOM, IEPBOOOpa3Has,
OTIpeIeTICHHBI WHTETPAT, YMCHHE
HAXOUTh ACUMIITOTHI Tpaduka
(hYHKITUY; YMEHUE BBIYUCIISATH
[TPOU3BOIHBIC CYyMMBI, IIPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIIO3UIIMU (DYHKIIUH,
HAXOJUTh YpaBHEHUE KacaTeIbHON K
rpaduky GyHKIUU;

[YMEHHE HCIOJIb30BaTh MIPOU3BOIHYIO
U1 KCCIeIOBaHUs (PYHKIMM, 11
HAXO0XICHUS HAWTYYIIETO PEIICHHUS B
MIPUKJIATHBIX, B TOM YHCIIC
COIMATTLHO-O)KOHOMHYECKUX H
(bu3nueckux 3agaydax, s
OTIpeIeNICHUs] CKOPOCTH U YCKOPEHHS;
HAXOIUTh IJIOMIAAN U 00BEMBI QUTYD
C TIOMOIIIBIO UHTETpasa; MPUBOJAUTH
MpUMEPBhl MATEMATHUECKOTO
MOJICTTUPOBAHUS C TIOMOIIBIO
mudpepeHIaIbHBIX YPaBHEHUI;

- YMETh OIEPUPOBATH TOHATHSIMHU:
KOMITJICKCHOE YHCIIO, COTIPSKECHHBIC
KOMIUIEKCHBIE YHCTIa, MOAYIb U
APTYMEHT KOMIUIEKCHOTO YHCIIa,
(hopMa 3amrcu KOMIUIEKCHBIX YUCEll
(reomeTpuyeckas,
TPUTOHOMETPHYCSCKAS U
anredpandeckas); yMeTb IPOU3BOJUTD
aprudMeTHIECKHUE IEHCTBHS C
KOMITJICKCHBIMH YHCIIAMH; TIPUBOIUTH
[PUMEPBI UCTIOJIb30BAHUS
KOMITJICKCHBIX YHCET,

- YMETH CBOOOTHO ONIEPUPOBATH
MOHATHSIMH: CpEIHEe
apudMeTnIecKoe, MearaHa,
HanOOJIbIIIee Y HAUMEHBIIIEEe
BHAUCHUS, pa3Max, JIUCIIEPCHS,
CTaHJApTHOE OTKJIOHEHHE JIJIS




OTHUCAHUs YUCIIOBBIX JIAaHHBIX; YMEHUE
MCCIe10BaTh CTATUCTUYECKHE JaHHBIE,
B TOM YHUCJIE C IPUMEHEHUEM
rpadUuecKuX METOIOB U
PIIEKTPOHHBIX CPEACTB; rpapuuecKu
MICCIIEJIOBATh COBMECTHbIE
HAOJI0/ICHUS C TIOMOIIBIO JUarpamMm
paccerBaHUs U JIMHEHHOW PErpeccuu;
- YMETb HAXOJIUTh BEPOATHOCTH
COOBITHIA C UCTIOB30BAHUEM
rpadu4ecKuX METOIOB; IPUMEHSTh
IS peteHus 3a1a4 popMyIIbI
CIIOKEHUSI U YMHOXKCHHS
BEPOATHOCTEMH, (hOpMYITy TIOTHOU
BeposATHOCTH, (hopmynny bepryu,
KOMOMHATOpPHBIE (PAKTHI U HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEAJIbHbIX
COOBITHIi; yMEHHE OLIEPUPOBATH
MOHSTUSAMM: CIy4yailHas BeJIMYMHA,
[pacrpeeeHue BEPOSITHOCTEN,
MaTeMaTUYECKOE OXKHUIAHUE,
UCTIepCHusl U CTaHJapTHOE
OTKJIOHEHHE CIIy4aiiHOW BEJIMYUHBI,
(hyHKIIUU pactpeeieHus u
[JIOTHOCTU PAaBHOMEPHOTO,
[MOKa3aTeIbHOr0 U HOPMAJILHOTO
[pacrpe/IeICHN; yMEHNE
MCII0JIb30BAaTh CBOWCTBA U3YYEHHBIX
pactipeieieHui 1715 peleHus 3a/1a4;
BHAKOMCTBO C ITOHATUSAMU: 3aKOH
OOJBIINX YHCEII, METO/IBI
BHIOOPOYHBIX UCCIIEOBAHUI; yMEHUE
[IPUBOAUTH MPUMEPHI MPOSIBICHUS
3aKOHA OOJIBIIMX YHUCE B IPUPOTHBIX
11 OOIIIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJITHO ONIEPUPOBATH
MOHSATHUSMH: TOUKA, IpsIMasi,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE30K,
ITyd, IUIOCKUM YIoJl, ABYTPaHHBIN
YTOJ1, TPEXTPAHHBIN yTrodl,
repeceKaroImecs, napauieIbHble U
CKpEIIMBAIOIINECS IPSIMbIE,
MapajyiebHOCTb U
MEePIEHIUKYISIPHOCTD TIPSIMBIX U
[MI0CKOCTEH, yroJl MeXay NpsSMbIMHU,




YTOJI MEXKAY MPSAMON U IIIOCKOCTHIO,
YTOJI MEXKAY TIOCKOCTSIMH; YMEHUE
MCTIOJIb30BATH NP PEIICHUH 3324
M3ydeHHBIE (PaKTHl M TEOPEMBI
[UIaHUMETPHH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAKOIIEM
MUpe; YMEHHE OlepHpOBaTh
[OHATUSAMH: MHOTOTPAaHHHK, CEYEHUE
MHOTOTpaHHHKA, TPABUIIHHBIN
MHOTOTPaHHUK, IPU3Ma, TUpaMH/a,
(urypa 1 MoBepXHOCTh BPAILLICHHS,
AIHHIP, KOHYC, Iap, cdepa,
pa3BepTKa OBEPXHOCTH, CEUECHUS
KOHYCa U IIWINHApPA, NapajliesibHble
OCHU WJIM OCHOBAHUIO, CEYCHHUE 11apa,
[JIOCKOCTb, Kacarolasics cepsl,
[MJIMH/IPa, KOHYCa; YMEHHE CTPOUTH
CeueHre MHOTOTpaHHHKA, N300pakaTh
MHOTOTpPaHHHUKH, (GUTYPHI U
MOBEPXHOCTH BPAIICHUS, UX CEUCHUS,
B TOM YHCJIE C IOMOIIIBIO
HIIEKTPOHHBIX CPEJICTB; YMEHHE
[PUMEHSTh CBOMCTBAa T€OMETPUUYECKUX
(buryp, caMoCTOSTEILHO
(hopMyIMpOBATH OIPEEIEHUS
M3ydaeMbIX (DUTYp, BBIIBUTATH
THITOTE3BI O CBOWCTBAX M MPHU3HAKAX
FEOMETPUUECKUX PUryp,
00OCHOBBIBATH MJTH OIIPOBEPraTh MX;
YMEHHUE MPOBOANUTH KIACCUPHUKALIIO
(buryp no pazIMuHBIM IPU3HAKAM,
BBITTOJIHATH HEOOXOJUMBbIE
ITONIOJTHUTENIbHBIE TOCTPOSHMUS,
-yMeTh CBOOO/IHO ONIEPUPOBAThH
MOHATHAMMU: IIOIIAAb PUTYpPBI, 00bEM
(burypsl, BeJIMYUHA YIJIa, PACCTOSIHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE
MEXTy TPSIMBIMH, PACCTOSTHUE MEXKIY
MIOCKOCTSIMHU, IIJIOIAb cephl,
MIO0IIA/b TOBEPXHOCTH MTUPAMUIBI,
MPU3MBI, KOHYCA, IWIMHIPA, 00beM
KyOa, MPsIMOYTOJIbHOTO
Mmapasiesenumes1a, MupaMuIbl,
MPHU3MBI, HWIAHIPA, KOHYCa, 1apa;




YMEHHE HaXOUTh OTHOILICHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATHSIMH: IBIYKECHUE,
[apasuieIbHbIA IEPEeHOC, CHMMETPHS
Ha MJIOCKOCTU U B IIPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3oBaHuE OI00US,
M0100HBIE PUTYPBI; YMEHUE
pacrio3HaBaTh paBHBIC U TOJOOHBIC
(buryphl, B TOM YUCIIE B IPUPOJIE,
MCKYCCTBE, apXUTEKTYPE; YMEHUE
MCIIOJH30BATh TEOMETPUUYECKHE
OTHOIICHHUS, HAXOAUTh
reOMEeTPUUYECKUEe BEIHUUMHBI (JIHHA,
YTOJI, TUIOMIA (b, 00BEM) MIPH PEIICHUN
Basiay U3 IPYrux yueOHBIX MPEIMETOB
1 U3 pealbHOU KU3HU;

- YMETh CBOOOTHO OTIEPUPOBATH
MOHSITHSIMH: TIPSIMOYTOJIbHASI CHCTEMA
KOOpIMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPUHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BE/ICHUE BEKTOpA HA
YHCII0, Pa3JI0XKEHUE BEKTOpa MO
0a3ucy, CKalIsipHOE MPOU3BEICHHE,
BEKTOPHOE MPOU3BEIEHHUE, YOI
MEXTy BEKTOPaMH; YMCHHE
MCII0JIb30BAaTh BEKTOPHBIN U
KOOPIUHATHBINA METOJI ISl PEIICHHUS
reOMETPUUECKUX 3a]1a4d U 3a/1a4
MPYTUX y4eOHBIX MPEIMETOB;
OTIEpUPOBATH OHATUSMU: MaTPHUILIA
2x2 n 3x3, onpeaenuTesb MaTpullbl,
FEOMETPUUYECKUN CMBICT
OTIPEICITUTEIS;

- YMETh MOJICITUPOBATh peaibHbIC
CUTYaIlUU Ha SI3bIKE MAaTEMAaTHKH,
COCTaBJISITh BRIPAKCHHSI, YPABHCHUS,
HEPaBEHCTBA U UX CHUCTEMBI 110
YCIIOBUIO 33]Ia4H, UCCIIEIOBATh
[MOCTPOEHHBIE MOJIENH C
MCIIOJIb30BaHUEM amapara aireopsl,
MHTEPIPETUPOBATE TOTYyUSCHHBIN
pE3yIbTaT; CTPOUTH MaTEMaTHYECKHE
MOJIEJIN C TIOMOIIBIO TEOMETPUICCKUX
MOHSATHIA W BEJIMYMH, peIiaTh




CBA3aHHBIC C HUMU IIPAKTUYECKUE
Bajiauu; COCTABJIATh BEPOSITHOCTHYIO
MOJIEJIb U UHTEPIIPETUPOBATH
[TOJIyYEHHBIN pe3yJIbTaT; PeIlaTh
[IPUKJIAIHBIC 3a]a4H CPEACTBAMU
MaTEMAaTUYECKOT0 aHAIIN3a, B TOM
YKCIIE COLUATIbHO-)KOHOMHUYECKOTO U
(bu3MYECKOro Xapakrepa;

- YMEHHE BBIOMPATH MOXOSIIUI
METOJ, Il PEILICHMS 3a1a4H;
[TOHUMAaHHWE 3HAYMMOCTH MaTeMAaTUKHU
B M3Y4EHUH NIPUPOAHBIX U
OOI1ECTBEHHBIX IIPOLIECCOB U
SIBJICHUI; YMEHUE PacllO3HABATh
[IPOSIBJICHUE 3aKOHOB MaTEMaTUKU B
MICKYCCTBE, YMEHHE IIPUBOJIUTH
[IPUMEPBI MATEMAaTUYECKUX OTKPBITHN
[POCCHICKON U1 MUPOBOM
MaTEeMaTU4ECKON HayKH

OK 02 Wcnonb3oBaTh
COBpEMEHHBIE CpPE/ICTBA
MoucKa, aHajIn3a u
MHTEPIIPETALUN
nHopMaIuu, u
H(pOpMaIlMOHHbBIE
TEXHOJIOTHH JIJIs
BBHITIOJTHEHMS 32/1a4
npodeccuoHanbHOM
eI TeNIbHOCTH

B o0nacTy IIEHHOCTH
Hay4YHOI'O [TO3HAHMS:
-C()OpPMHPOBAHHOCTH
MHUPOBO33pEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
[Pa3BUTHS HAYKU U
00I11eCTBEHHOM MPaKTHKH,
OCHOBAHHOTO Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOLIETO
0CO3HAHMIO CBOETO MECTA B
[MOJIMKYJIETYPHOM MHPE;

- COBEPIIICHCTBOBAHUE
SI3SBIKOBOM M YNTATEIIHLCKOM
KYJIbTYphI KaK CpeJICTBa
B3aWMOJICUCTBUS MEXKIY
ITIOJTEMH U TIO3HAHMSI MUPA;
- OCO3HAHHUE IICHHOCTHU
HAay4YHOU JEATEIbHOCTH,
TOTOBHOCTH OCYIIIECTBIIATH
MMPOCKTHYIO U
MCCIIE0BATENIbCKYIO

eI TeIbHOCTD
MHIWBU]IyaJIbHO U B TPYIIIIE.
OBiajieHne yHUBEPCAIbHBIMU
YaeOHBIMU MTO3HABATEIBHBIMU
e CTBUSMU:

B) paboTa ¢ nuHpopmMarueii:

- YMETb OIEPUPOBATH MOHATHIMHU:
panroHanbHas QyHKIUA,
[oka3areiabHas (PYHKIMS, CTEIIEHHAs
(byHKIMS, TorapudmMudeckas
(yHKLIHS, TPUTOHOMETPUYECKUE
(byHKIIMHU, 00paTHbIE QYHKLINU;
YMEHHUE CTPOUTH rpa)uKu N3y4EHHBIX
(byHKIMH, UCTIONB30BaTh rpaduKu npu
M3Yy4eHUH MTPOIECCOB U
3aBUCUMOCTEH, IPU PELIEHUH 3a/1a4 U3
NPYTUX y4yeOHBIX MPEAMETOB U 33134
13 pealbHOM KU3HU; BHIPAXKAaTh
(hopMyIaMu 3aBUCUMOCTH MEXKIY
BEITMYNHAMU;

- YMETb ONEPUPOBATH TTOHATHIMU:
TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHUN U
HEpaBEHCTB, PABHOCUIILHOCTh
YpPaBHEHMI, HEPABEHCTB U CUCTEM,
pallMOHATIbHBIE, UPpAIlMOHATIEHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
norapudmuyeckue,
TPUTOHOMETPHUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CHCTEMBI; YMETh
pelarh ypaBHEHMs, HEpaBEHCTBA U




- BJIaJICTh HABBIKAMU
MOJy4YeHUsI HHPOPMALIUH U3
MCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIEHO
OCYILIECTBIISATH TIOUCK,
QHAJTN3, CHCTEMATU3ALUIO U
MHTEPIPETALIIO
MH(POPMALIUU Pa3THYHBIX
BHJI0B U (hOopM
Mpe/ICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B
Pa3IUUHBIX (hopMaTax C
Y4EeTOM Ha3HAYCHUS
MH(OPMAIIMY 1 [IETIeBOM
QyZAUTOPHH, BHIOUpAs
ONTUMAIBHYIO (GOpPMY
[pe/ICTaBICHUS 1
BU3YyaITH3aLUH;

- OLICHUBATh JOCTOBEPHOCTb,
IIETUTUMHOCTH HH(POPMAIIUH,
ee COOTBETCTBUE MPABOBBIM H
MOpPaIbHO-ITHYECKIM
HOpMaM;

- CTIOJIB30BATh CPEACTBA
1H(OPMaLMOHHBIX U
KOMMYHHKAIITHOHHBIX
TEXHOJIOTWI B pEIICHNUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHN3aIMOHHBIX 33144 C
coOuTr0/IeHHeM TpeOOBaHUi
APTOHOMUKHU, TEXHUKH
0€301acHOCTH, TUTHEHBI,
pecypcocOepexeHus,
[IPABOBBIX U STUYECKUX HOPM,
HOPM HH(OpPMAIIMOHHON
0C30ITacCHOCTH;

- BJIaJICTh HABBIKAMU
pacrio3HaBaHMA U 3AIUTHI
MH(popMaluy,
MH(OpMalOHHON
0€30MacCHOCTH TUYHOCTH

CHUCTEMBI C IIOMOIIBI0 Pa3TUYHBIX
[MPUEMOB; PeIllaTh ypaBHEHUS,
HEpaBEHCTBA U CHCTEMBI C
MapamMeTpoM; MPUMEHAITh YPAaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI IS
pellieHus: MaTeMaTUYeCKUX 3a7a4 U
Basiad U3 pa3IMYHbIX 00JacTeil HayKu
1 peajibHOM KU3HU;

- YMETh CBOOOTHO OIIEPUPOBATH
MOHATHSIMH: IBIYKECHUE,
MapajiebHbIA EPEHOC, CHMMETPUS
Ha TJIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MPeoOpa3oBaHuE MOI00MS,
M0/100HbIE PUTYPBI; YMETh
pacro3HaBaTh paBHbIC U MOJO0HBIE
(bUrypsl, B TOM 4HCIIE B IPUPO/IE,
MICKYCCTBE, apXUTEKTYpPE; YMETh
MCIIOJIb30BaTh T€OMETPUIECKHE
OTHOIICHHUS, HAXOHUTh
reOMETPUYECKUE BETUYMHBI (JITTHA,
YTOJI, TUIOIIA (b, 00BEM) MIPH PEIICHUN
Basiay U3 IPYrux yueOHbIX MPEIMETOB
U 13 peajbHOU KU3HU




OK 03 IInanupoBathb u
pean30BBIBATH
COOCTBEHHOE
npodeccuoHaIBHOE U
ITMYHOCTHOE Pa3BUTHE,
[peAPUHUMATEIBCKYIO
e TeIbHOCTD B
podecCHoHATBLHOM
cdepe, UCTIOTB30BATH
3HAHMS 10 PUHAHCOBOM
PaMOTHOCTH B
PA3TUYHBIX KU3HEHHBIX
CUTYaIUsIX

B oGnactu nyxoBHO-
HPABCTBEHHOT'O BOCITUTAHMS:
- chOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHWSI,
ATHUYECKOTO TTOBEICHUS;

- CIIOCOOHOCTD OIIEHUBATH
CUTYaIlI0 U TPUHUMATH
OCO3HAHHBIC PEIICHUS,
OPUCHTUPYSCh HA MOPAILHO-
HPaBCTBEHHBIE HOPMBI U
[ICHHOCTH;

- OCO3HAHKE JJMYHOTO BKJIa/1a
B IIOCTPOCHHUE YCTOWYHBOTO
Oyaywero;

- OTBETCTBEHHOE OTHOIIICHUE
K CBOMM POJMTEIISIM U (HJIH)
NPYTUM YICHAM CEMbH,
CO3JIaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O PUHSITHUS
LICHHOCTEN CEMEWHOMN KU3HU
B COOTBETCTBHUHU C
TPaULIASIMUA HAPOJIOB
Poccuu;

OBnajieHre YHUBEPCAIbHBIMU
PETYJIATUBHBIMU
ITEICTBUSIMU:

) caMOOpTaHHU3aIIUs:

- CaMOCTOSTEIIHHO
OCYIIECTBIISATH
MMO3HABATEIIBHYIO

eI TENIbHOCTD, BBISIBIISITh
MpOoOJIeMBbI, CTAaBUTh U
(bopMynupoBaTh
COOCTBEHHBIE 3a/1a4H B
0Opa3oBaTeNnbHON

e TEIbHOCTH U KU3HEHHBIX
CUTYaIIHsIX;

- CaMOCTOSITEIHbHO
COCTaBIISTh TUIaH PELICHUS
MPOOJIEMBI C YY€TOM
MMEIOITUXCST PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH
Y IIPEATNIOYTEHU N

- TaBaTh OIIEHKY HOBBIM
CUTYaITHSIM;

CIToCOOCTBOBATH
(hOpMHUPOBAHHIO U

[TPOSIBJICHUIO IIUPOKOU

- YMETb ONEPUPOBATH MOHATHIMU:
palMOHATBHBIE, UPpPAIIMOHATIBHBIE,
MoKa3aTeJIbHbIE, CTETICHHBIE,
lTorapupmMuIecKue,
TPUTOHOMETPUYECKHIE YPAaBHCHUS U
HEPaBEHCTBA, NX CHCTEMBI;

- YMETh ONEPUPOBATH TTOHATHIMU:
MHOTOTpaHHHK, CEUCHUE
MHOTOTpaHHUKA, KYO,
Mapasiesienune, npu3Ma, IupamMmuia,
(urypa 1 MoBepXHOCTh BPAILLICHHS,
AIHHIP, KOHYC, Iap, cdepa,
ceueHust GUTYpBI BpalIeHus,
IUIOCKOCTh, Kacaromasics chepsl,
[IMIMH/IPA, KOHYCA, TUIOIIAIb
MOBEPXHOCTH TUPAMHU/IbI, IIPU3MBI,
KOHYCa, IMIINHAPA, TUI0Maab chepsl,
00BeM KyOa, IpSIMOYTOJIbHOTO
napaieNenunea, TUpPaMHIb,
MPU3MBI, WIMHAPA, KOHyCa, [1apa;
YMEHHUE U300pakaTh MHOTOIPaHHUKH
W [IOBEPXHOCTH BpAILICHUS, UX
CCUCHHUSI OT PYKH, C TOMOIIIBIO
YEPTESIKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPEJICTB; YMETh
pacrio3HaBaTh CAMMETPHIO B
[POCTPAHCTBE; yMETh PACIIO3HABATh
MpaBUIHLHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH TTOHATHIMU:
pPSMOYTOJIbHAs CCTeMa KOOP/IMHAT,
KOOPJIMHATHI TOUYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAJIIPHOE
[POM3BEAECHUE, YTOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA Ha YHUCIIO;
HAXOJUTH C MTOMOIIBIO N3y4EHHBIX
(hopMyJT KOOpIMHATHI CEPETUHBI
0TpEe3Ka, pacCTOSIHUE MEXKIY ABYMS
TOYKAMHU




PPYAMIIMH B Pa3HbIX 0071aCTAX
BHAHUM, IIOCTOSHHO
[MOBBINIATH CBO
00pa3zoBaTesIbHbIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
MCIIOJIb30BATh TIPUEMBI
pedIIeKCHH IS OLIEHKH
CUTYaIlH, BLIOOPA BEPHOTO
[PEIICHUS;

- YMETb OIICHUBATh PUCKH H
CBOEBPEMEHHO ITPUHUMATh
[PEIICHUS 110 UX CHHUKEHUIO,
B) YMOIIMOHAJIbHBIN
MHTEILICKT,
[TpEANOIararoIui
c(hopMUPOBAHHOCTH:
BHYTpEHHE MOTHBAIIUH,
BKJTFOYAIOIIEH CTPEMIICHHUE K
ITOCTH>KEHUIO 1IETH U YCIIEXY,
ONTUMHU3M, HHHIIMATHBHOCTb,
YMEHUE JCHCTBOBATh, UCXOIS
113 CBOMX BO3MOXKHOCTCH;

- SMIIATHH, BKIIOYAIOIICH
CITOCOOHOCTH ITOHUMATh
PMOIIMOHAIBHOE COCTOSTHUE
ITPYTHX, YIUTHIBATE €TO TPU
OCYIIECTBICHUHN
KOMMYyHHKAIHH,
CIIOCOOHOCTH K COUYBCTBHIO U
COTIEPEKUBAHUIO;

- COIIMAJIbHBIX HaBBIKOB,
BKJTFOYAIOITUX CIIOCOOHOCTD
BLICTPAUBATh OTHOIICHUS C
TPYTUMHU JIOIBMH,
3a00TUTHCSA, IPOSBIISTH
MHTEpEC U pa3pelaTh
KOH(JINKTHI

OK 04 D¢ dextuBHO
B3alMOJICHCTBOBATE U
paboTaTh B KOJIJIEKTHBE U
KOMaH/1e

TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOATENHLHOCTH U
CaMOOITPEIETIEHHUIO;
-OBJIaJICHIE HAaBBIKAMU
yaeOHO-MCCIIeI0BATEIhCKOM,
[MPOEKTHOW U COIIMaTbHON
eI TeIIbHOCTH;

OBiajieHne yHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMU

e CTBUSIMU:

- YMETh OIEPUPOBATH MOHATUSIMHU:
CITy4alHBIH OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIyYaltHOTO
COOBITHS; YMETh BHIYUCIISATH
BEPOSITHOCTH C UCIIOJIB30BAHUEM
rpadu4ecKuX METOI0B; IPUMEHATh
(hOpMYJIBI CIIOKEHUS U YMHOKEHHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakThI ¥ POPMYIIBI IPU PELICHUN

Bajay; OIEHUBATH BEPOSTHOCTH




0) COBMECTHAs JIeATCIbHOCTD:
- IOHUMATh W UCIIOJIb30BaTh
[MPEUMYILECTBA KOMaHIHON U
WHINBUIYaILHON pabOTHI;

- IPUHUMATD 1]
COBMECTHOM ICATCIBHOCTH,
OpraHu30BBIBATH U
KOOPAWHUPOBATH JICUCTBUS
[0 €€ IOCTHIKCHHIO:
COCTaBJIATH IJIaH JCHCTBUH,
pacIpeiesiaTh POJId C y4€TOM
MHEHHUH YYaCTHHUKOB
00CyX1aTh pe3yJIbTaThl
COBMECTHOH pPabOTHI;

- KOOPJAUHUPOBATh U
BBLITIOJHATH padoOTy B
YCIIOBUSIX PEAIbHOTO,
BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILIECTBJISTH TTO3UTUBHOE
CTpaTernyeckoe MoBeJCHUE B
PA3TUYHBIX CUTYAIHSIX,
[POSIBIISITH TBOPUECTBO U
BOOOpakeHUe, ObITH
MHUITIATUBHBIM.

OBnajieHre YHUBEPCAIbHBIMU
PETYISTUBHBIMU
ITECTBUSAMU:

) NPUHATHE ce0sl U IPYTUX
ITFOIEH:

- IPUHUMATh MOTUBBI U
APT'YMEHTBI IPYTUX JTIOAEH
[IpU aHAJIM3€ PE3yJIbTaTOB
eITeIbHOCTH;

- IPU3HABATh CBOE MIPABO U
[paBO JAPYTUX JHOJEH Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH
[MOHUMATh MUP C MO3UIUU
ITPyroro 4yemoBeka

peasbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHBIMHU BETMYMHAMH;, YMEHUE
MPUBOAUTH PUMEPHI MTPOSBICHUS
BakoHa OOJBIINX YKCEN B IPUPOTHBIX
1 OOILLIECTBEHHBIX SIBICHUSX;

- YMETb CBOOOJHO OIIEPUPOBATH
MOHATHSAMM: CTEIEHb C LIEJIbIM
[oKa3aresaeM, KOpeHb HaTypaabHON
CTETIEHH, CTETIEHb C PaIllHOHAIbHBIM
MOKa3aTeJeM, CTETIEHb C
NEICTBUTENBHBIM (BELLIECTBEHHbBIM)
Mokasaresem, Jorapudm guca,
CHHYC, KOCUHYC U TaHT€HC
[IPOM3BOJILHOIO YHCIIA;

- YMETb CBOOO/THO OIIEPUPOBATH
MOHITUAMHU: TPpaPUK PYHKIINH,
oOpatHast QyHKIHS, KOMIIO3HUITHS
(byHKIMH, TUHEWHAs QYHKIN,
KBaJpaTHIHAs QYHKIUS, CTCTICHHAS
(bYHKIIHS C LIETBIM ITOKa3aTeleM,
TPUTOHOMETpUUYECKHE (DYHKIIUH,
0OpaTHbIE TPUTOHOMETPUUECKUE
(yHKLNH, TOKa3aTeNbHas U
iorapugmuueckas GyHKIUN; YMETh
CTPOUTH TpapuKH PyHKIHIHA,
BBITIOJHSATH Pe0Opa3oBaHus
rpadukoB QpyHKUINH;

- YMETb MCII0JIb30BaTh rpapuKu
(yHKIWH 17151 M3y9EeHUS TPOIIECCOB U
3aBUCUMOCTEH MPH peleHUH 3aa4 U3
NPYTUX y4eOHBIX MPEAMETOB U U3
peasbHOM JKU3HU; BBIpaXKaTh
(hopMyIaMu 3aBUCUMOCTH MEXKILY
BEITMYNHAMU;

- CBOOOHO ONEPUPOBATH MOHATUSIMHU:
HYEeTHOCTh (DYHKIIUH, TIEPHOAUIHOCTD
(yHKIIUHM, OTPaHUYEHHOCTh (PYHKIINH,
MOHOTOHHOCTb (DYHKITHH, SKCTPEMYM
(byHK1IMH, HanOoIbIIeE U
HaMEHblIIee 3HaYeHUs! (PYHKIIUU Ha
[IPOMEKYTKE; YMETh POBOIUTh
mccienoBaHue (PyHKINM;

- YMETbh UCIIOJIb30BaTh CBOMCTBA U
rpaguku QYHKITUN 11 pEIICHUS
YPaBHEHHIA, HEPAaBEHCTB U 3a/1a4 C




MmapameTpamu; n300paxkars Ha
KOOPJAMHATHOM MIIOCKOCTU MHOYKECTBA
[PELICHUI YPAaBHEHUI, HEPABEHCTB U
MX CUCTEM

OK 05 Ocy1iiecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
FOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit ®enepannu ¢
YI€TOM OCOOEHHOCTEH
COLIMAIBLHOTO U
KyJIbTYpPHOTO KOHTEKCTa

B o0iactu 3cTeTHYECKOro
BOCITMTAHUS

- 53CTETHYCCKOE OTHOIICHHE K
MUPY, BKJIIOYAs ICTCTHKY
ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA,
criopTa, TpyJa u
0O0IICCTBCHHEIX OTHOIICHUIA,
- CHOCOOHOCTH
BOCIIPUHUMATH Pa3INIHBIC
BU/IbI NICKYCCTBA, TPAJUILINN U
TBOPYECTBO CBOETO U JIPYTUX
HAPOIOB, OIYIIATh
PMOITMOHAILHOE BO3/ICHCTBUE
HMCKYCCTBA,

- YOSK/IEHHOCTD B
BHAYMMOCTH JUISI IMYHOCTH H
00I1IECTBA OTEYECTBEHHOI'O B
MHPOBOT'O UCKYCCTBA,
PTHUYECKUX KYIbTYPHBIX
TpagUIui U HAPOHOTO
TBOPUYECTBA;

- TOTOBHOCTb K
CaMOBBIPKEHUIO B Pa3HBIX
BHIaX UCKYCCTBA,
CTpeMJICHHE MPOSIBIIATH
KauecTBa TBOPUYECKOU
ITHYHOCTH,

OBnajieHre YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMU

e CTBUSIMU

a) oOIIeHue:

- OCYIIECTBIISATh
KOMMYHHKAITUH BO BCEX
cepax KU3HU;

- pacrio3HaBaTh
HeBepOATbHBIC CPEICTBA
00IIIeHNS, TOHUMATD
BHAYCHHE COIMATBHBIX
3HAKOB, PAcIO3HABATh
MPEIMOCHUTKU KOH(JIUKTHBIX
CUTYaIlMi U CMSITYaTh
KOH(JINKTBI;

- YMETh ONEPUPOBATH TOHATHSIMH:
cpeaHee apupMeTHIecKoe, MeIraHa,
HarOOJIbIIIee ¥ HAUMCHBIIICEe
BHAUCHUS, pa3Max, TUCIIEPCHUS,
CTaH/IaPTHOE OTKJIOHEHHE YUCIIOBOTO
HaOoOpa; yMEHUE U3BJICKATh,
MHTEPIPETUPOBATH HHPOPMAIIHIO,
MpeCTaBICHHYIO B TaOIHUIIaX, HA
arpammax, rpadukax,
OTPaKAIOIIYIO CBOMCTBA pEaTbHBIX
[POIIECCOB U SIBJICHUH; MPEIICTABIIATh
MHGOPMAIIHIO C TIOMOIIBIO TAOIHII U
rarpaMM; CCiIe10BaTh
CTATHCTUYECCKHUE JIAHHBIC, B TOM YHCIIC
C IPUMEHEHUEM TpaPUICCKIX
METOJIOB M DJICKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATH TOHATHIMU:
TOYKa, MPsiMasi, TUIOCKOCTb,
[POCTPAHCTBO, ABYTPAaHHBIN YTOJI,
CKPELIMBAIOIIUECS MPSIMBIE,
MapaieIbHOCTD U
MEPIECHANKYIIPHOCTD MPSIMBIX U
MIOCKOCTEH, YTOJI MEXTy TPSMBIMH,
YTOJI MEXTY TIPSIMOH ¥ TIOCKOCTRIO,
YTOJI MEXY TUIOCKOCTSIMH,
paccTOsSTHUE OT TOYKHU J0 TUIOCKOCTH,
PAcCTOSIHUE MEX/TY MPSMBIMHU,
paccTOsTHUE MEXY MIO0CKOCTAMU;

- YMETh HCIIOIH30BATh IMPU PEIICHUH
3ajiad U3y4eHHbIC ()aKThl H TEOPEMBI
ITAHUMETPUH; YMEHUE OICHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO
MUpa




- Pa3BEPHYTO U JIOTUYHO
M3J1araTh CBOIO TOYKY 3PCHUS
C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB

OK 06 IIposiBasiTh
CPa’KIaHCKO-
[aTPUOTUYECKYIO
[TO3ULINIO,
TEMOHCTPHUPOBATH
OCO3HAHHOE MOBE/ICHHUE HA
OCHOBE TPaULIMOHHBIX
00111eYEeITOBEUECKUX
[ICHHOCTEH, B TOM YHCIIC C
Y4€TOM FrapMOHU3AIUN
MEXHAIIMOHATBHBIX U
MEXPEIIUTHO3HBIX
OTHOILICHUH, IPUMEHSATH
CTaHIAPTHI
QHTUKOPPYIIIMOHHOTO
MOBEJICHUS

- 0OCO3HaHHE 00yUarOIIUMUCS
[POCCUICKOM TpaXkIaHCKOU

M IEHTUYHOCTH;

- L[eJICHAIPABJICHHOE
[pa3BUTHE BHYTPEHHEH
[O3ULIMY JINYHOCTH Ha
OCHOBE TyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEN
HapoaoB Poccuiickoi
Denepanny, UCTOPUIECKUX U
HAIIMOHAJBHO-KYJIBTYPHBIX
Tpaauuui, popMupoBaHue
CHCTEMBI 3HAYMMBIX
[ICHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
QHTUKOPPYIIIUOHHOTO
MHUPOBO33PEHUS,
[IPaBOCO3HAHMUS,
HKOJIOTUYECKOM KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh LIEJIU U
CTPOUTH )KU3HEHHbIE TJIaHbI;
B yacTu rpaxaaHcKkoro
BOCIIUTaHMS:

- 0CO3HaHHE CBOMX
KOHCTUTYIIMOHHBIX IpaB U
00s13aHHOCTEH, yBaXKeHHE
3aKOHA U IPaBOMOPSIKA;

- IPUHATUE TPATUIIHOHHBIX
HAIIMOHAJBHBIX,
0011e4€eTI0BEUECKUX
TYMaHUCTUYECKHUX H
TeMOKPaTUYECKIX
[ICHHOCTEI;

- TOTOBHOCTB MTPOTHBOCTOSITH
M/ICOJIOTUH SKCTPEMHU3MA,
HaI[MOHAJIN3Ma, KceHopoouH,
ITICKPUMUHAIIAHN TI0
COLMATBHBIM, PEITUTHO3HBIM,
[PACOBBIM, HALIMOHATIBHBIM
[pU3HAKaM;

- TOTOBHOCTb BECTH
COBMECTHYIO JIEATEIIbHOCTh B
MHTEpECax rPaXkaaHCKOTOo
o0111eCcTBa, YUaCTBOBATH B

- YMETb OIIEPUPOBATh MOHATUSIMHU:
[IPSIMOYTOJIBHAS CUCTEMA KOOPIMHAT,
KOOpAMHATBI TOYKH, BEKTOP,
KOOpJAMHATBI BEKTOPA, CKAISIPHOE
[IPOU3BEACHUE, YTOJ MEXKTY
BEKTOpaMH, CyMMa BEKTOPOB,
[IPOU3BEACHNE BEKTOPA HA YHCIIO;
HaXOIUTh C IOMOLIBIO U3YYEHHBIX
(bopMys1 KOOPAMHATHI CEPEAUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI
TOYKAMY;

-YMETh BbIOMpaTh MOAXOAAIIUI
M3Y4EHHBIN METOJ JUIs peIleHus
3ajadu, pacrno3HaBaTh
MaTemMaTuueckue (GakThl U
MaTEeMAaTHYECKHUE MOJIENIH B
PUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE
[IPUBOJUTH IIPUMEPDI
MaTEMaTUYECKUX OTKPBITUH
[POCCHICKON M1 MUPOBOM
MAaTEeMaTUYECKON HAYKH.

- YMETh OIEPUPOBATH MOHATUAMHU:
CITy4alHBbIH OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTD CIYyYalHOTO
COOBITHS; YMETh BBIUUCIATH
BEPOATHOCTH C UCIIOJIB30BaHUEM
rpadu4ecKuX METO/I0B; IPUMEHATh
(bOpMyJIbI CIIOKEHUS U YMHOKEHHUS
BEPOSITHOCTEH, KOMOMHATOPHbBIE
(bakThl ¥ POPMYIIBI IPU PELLICHUU
3asiad; OLEHUBATh BEPOSTHOCTU
peasbHBIX COOBITHIT; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJIMYMHAMM; YMEHHE
[IPUBOJIUTH IIPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YHCEI B IPUPOIHBIX
11 OOIIIECTBEHHBIX SBJICHUSAX




CaMOYIIPaBJICHUU B
0011e00pa30BaTEIHLHOM
OpraHu3aluu U JETCKO-
FOHOIIECKMX OpraHU3alusiX;

- YMEHHME B3aUMOJICHCTBOBATD
C COLMAIbHBIMU
MHCTUTYTaMHU B COOTBETCTBUU
C UX QYHKIUSMH U
Ha3HAYCHHEM;

- TOTOBHOCTb K
FyMaHUTAPHOU U
BOJIOHTEPCKOM JESITEIbHOCTH;
MaTPUOTHYECKOTO
BOCITUTAHMUS:

- chOpMHUPOBAHHOCTH
[POCCUICKOM TpakTIaHCKOU
MICHTUYHOCTH, TATPUOTU3MA,
YBaXKEHHSI K CBOEMY Hapo.1y,
qyBCTBAa OTBETCTBEHHOCTH
nepen PonuHon, roproctu 3a
CBOM Kpaii, cBOo10 Ponuny,
CBOI1 SI3BIK U KYJIBTYPY,
[IPOLIIOE U HACTOSIIIEE
MHOTOHAIIMOHAIBHOIO
Hapoxaa Poccuu;

- LIEGHHOCTHOE OTHOILIEHUE K
rOCy/1apCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U
[IPUPOJIHOMY HACJIEIUIO,
MaMSITHAKAM, TPAIUIISM
HaponoB Poccun,
noctrxkeHusM Poccnn B
HayKe, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTHSX U TPYIE;

- ujeliHas yOeXeHHOCTb,
TOTOBHOCTB K CIIYKCHHIO U
Bamure OTeuecTna,
OTBETCTBEHHOCTb 3a €70
Cyas0y;

OCBOCHHBIE 00YYaIOIIMMHUCS
MeKIpeMETHbIE TIOHATUS U
YHUBEpCaJIbHbIe yueOHbIE
neiicTBUS (pEryJIATUBHBIE,
[M03HABATENIbHBIE,
KOMMYHHUKAaTHBHBIE);

- CIIOCOOHOCTH UX
MICIIOJIb30BaHUS B

MO3HABATEJILHOU U




COLIMAIbHOW IPAKTHUKE,
TOTOBHOCTb K
CaMOCTOSITEIbBHOMY
[IAaHUPOBAHUIO U
OCYIIECTBIICHUIO yueOHOU
esATeIbHOCTH, OPTaHU3aUuU
y4eOHOT0 COTPYAHUYECTBA C
[1e1arOru4eCKuMHU
pabOTHUKAMU U
CBEPCTHUKAMM, K Y4aCTHUIO B
[1IOCTPOECHUU
VHIUBUYyJIbHOMN
00OpaszoBaTenbHON
TPACKTOPHUU;

- OBJIaJICHUE HaBbIKaMHU
yueOHO-HCCIIeI0BATENbCKOMH,
[IPOEKTHOM W COLMAJIbHON
esITeIbHOCTH

OK 07 CogeiicTBoBath
COXPaHCHHIO
OKpYKaroIIeu Cpeibl,
pecypcocOepeKkeHuro,
PUMEHATH 3HaHHS 00
M3MCHEHHH KJIMMATa,
[IPUHITUITB OEPEXKITNBOTO
[POM3BOJICTRA,

b (hekTUBHO AeCTBOBATH
B UpE3BbIYAITHBIX
CUTYaIHsIX

- HE IPUHUMATh JeHCTBUS,
[IPUHOCSIINE BPEJL
OKpYXKAaIOILEH Cpee;

- YMETb IPOTHO3UPOBATH
HeOIaronpusITHeIE
PKOJIOTMUYECKUE TIOCIIECTBUS
[IpeIITPUHIMAEMBbIX
NIEHCTBUM, IPEJOTBPALLATh
1X;

- pacIIUPUTH OIBIT
EATEIIBHOCTH
PKOJIOTMYECKOU
HAIIPABJICHHOCTH;

- pa3pabaThIBaTh TUIaH
pelieHus IpodJIeMsbl ¢
y4E€TOM aHaJIN3a UMEIOLINXCS
MaTepuaibHBIX U
HeMaTepualbHBIX PECYpPCOB;
- OCYLIECTBIISATh
[IeJICHANPABIECHHbBIN MTOUCK
repeHoca CpeiCTB U
CII0COOOB JIEMCTBUS B
podeccuoHaNbHYI0 Cpeay;

- YMETh IEPEHOCUTh 3HAHUS B
[M03HABATEIIbHYIO U
MPAaKTUYECKYIO 00JIaCTH
PKU3HEJESATENIBHOCTH;

- [IpE/IJIaraTb HOBBIE

ITPOCKTHI, OUCHNUBATb HACU C

- YMETh OIEPUPOBATH MOHSATHSIMHU:
(hyHKIUS, HeTIpepbIBHAS (QYHKIHS,
POM3BOIHAS, TIEPBOOOPa3Has,
OTIpeieICHHBII HHTETPall;, YMETh
HAXOIUTh IPOU3BOJIHBIC
PIIEMEHTAPHBIX (PYHKIIHMA, UCTIONB3YS
CIpaBOYHBIC MaTEPHAJIbI; HCCIEIOBATh
B IMTPOCTEHIIINX CITydassx PyHKIIMH Ha
MOHOTOHHOCTh, HAXOJIUTh
HaHOOJBIINE U HANMCHBIIINE
BHaueHUs! QYHKIIHMI; CTPOUTH TpaduKu
MHOTOUYJICHOB C UCTIOJIb30BAHUEM
arnmnapara MaTeMaTUYeCKOro aHaIn3a;
IPUMEHSTH IPOU3BOIHYIO TPU
pEeIIeHNH 3aj1a4 Ha JBMKEHHE; PelaTh
[MPaKTUKO-OPHCHTUPOBAHHBIC 32191
Ha HANOOJIBIIINE U HAMMEHBIINE
BHAYCHUS, HA HAXOXICHNE TyTH,
CKOPOCTH M YCKOPEHHS;

- YMETH ONEPUPOBATH MOHSATUSIMHU:
TBUKEHHE B IPOCTPAHCTBE, OIOOHBIE
(bUTypBl B IPOCTPAHCTBE;
MCTIOJIh30BATh OTHOIICHUE TUTOIAICH
MOBEPXHOCTEH U 00HEMOB MOJOOHBIX
(buryp npu peuieHuu 3aaay;

- YMETh BBIYUCIIATH TCOMETPHUCCKUC

IBCJINYHNHBI (,Z[J'II/IHa, yroJ, mjioma/ib,




[MO3ULMM HOBU3HBI,
OPUTMHAIBHOCTH,
[MPAaKTUYECKOW 3HAYMMOCTH;

- 1aBaTh OLICHKY HOBBIM
CUTyalHsIM, BHOCUTb
KOPPEKTUBBI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE
PE3yIbTATOB LIEJIAM

00BEM, TITOIIAIb TOBEPXHOCTH),
MCTIOB3Ysl N3yYeHHBIE (POPMYITBI 1
METObI

[1K 1.1. OcyiecTBisTh
npodeccuoHaIbHOe
TOJIKOBaHKE HOPM IIpaBa.

YMETb:

OCYIIECTBIISATh
npodeccuoHanbHOe
TOJIKOBAHHE HOPMATUBHBIX
[IPABOBBIX aKTOB IS
peaM3aluy mpas rpakaaH B
cdepe MeHCHOHHOTO
oOecreyeHns U COIMaIbHOM
BAIUTHI.

- YMETh peniaTh TEKCTOBBIE 3a7a4H
Pa3HBIX TUIOB (B TOM YHCIIE Ha
[IPOLICHTHI, 10U U YacTH, Ha
NBUKEHHE, pabOTy, CTOUMOCTD
TOBAapOB U YCIYT, HAJIOTH, 3a7a4y U3
00JacTy yrnpaBiaeHUs JINYHBIMU U
ceMEHHBIMU (PMHAHCAMM ); COCTABIIATH
BBEIPAKECHUSI, YPABHEHU S, HEPABEHCTBA
1 UX CHCTEMBI 10 YCIOBUIO 33/1a4H,
MICCJIEI0BATH MMOJYYEHHOE PELICHUE U
OLICHUBATH MPABAONOI00HOCTD
[PE3YIbTATOB;

- YMETh OIEPUPOBATH MOHSATHUSIMHU:
OIIpeIeIIeHUE, aKCHOMa, TeopeMa,
CJICZICTBUE, CBOMCTBO, MPU3HAK,
TOKa3aTeNbCTBO, PABHOCHIILHBIE
(hOpMyJIHUPOBKH; YMEThH
(hopMynupoBath 06paTHOE U
ITPOTHUBOIIOJIOKHOE YTBEPIKICHHE,
MPUBOJIUTEH TIPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BATh METO,T
MaTEeMaTHYeCKON WHIYKIINH;
MPOBOJUTH JJOKA3aTEIbHbIE
paccyXJIeHUs MPH PEIICHUH 3a/a4,
OIICHUBAThH JIOTHYECKYIO
MPAaBHJILHOCTh PaCCYXICHUI;




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIIUTLIMHBI

2.1. O0beM yueOHOro npeaMera ¥ BUAbI y41eOHOH padoThl

Bua yueOHoii padoThI Obnem B
yacax

O061beM 00pa3oBaTe/IbHON MPOrpaMMbl 242

CamocrosiTesbHasi padoTa

Koncyabranumn 2

CymMmapHasi yueOHasi HArpy3Ka BO B3aMMO/IeiiCTBHU ¢ MpenojgaBaTejieM 234

B TOM YHCIIE:

JICKIUH, YPOKU 156

IPAKTUYECKHUE 3aHSITUS 78

nabopaTOPHBIE 3aHATHS -

U3 Hux npogeccuoHaIbHO OPUEHTHPOBAHHOE colep kaHue (coldepiKaHue 40

MPUKJIAJTHOI0 MOIYJIfA)

IIpome:xxyTounas arrecrauusi/ cemecmp — [{PK; 2 cemecmp — sx3amen 6




2.2. TemaTu4eCcKMid IJIAH M COEPKAHUE TUCIIUTIIHHBI

Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccCHoHAIBLHO-

HaumeHnoBaHue pasaesio . | O0bem ®opmupyembie
" Tent OPHEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIATHON 4ACOB S —
MOAYJIb (IPY HAJTUYMH)
1 2 3 4
1 CEMECTP
Paznen 1. IloBTopenue
Kypca MaTeMaTUKHU 18
OCHOBHOM WIKOJIbI
Tema 1.1 Coneprxanue yueOHOro MaTepuana
Lenb u 3agauM | Llenp 1 3a1a4uu MaTeMaTUKH MIPU OCBOCHHUH CIIEUATBHOCTH.
MaTEMAaTHKU NIPU OCBOEHUH | ba3oBble 3HAHMS M yMEHHUS [0 MaTeMaTuke B MpodeccHOHATbHOM U B
CHEeLMaIbHOCTH. UYucia U | MOBCEAHEBHOM JESITEILHOCTH.
BBIYHCIICHUS JleicTBUsT HaA  TMOJOXKUTEJIBHBIMU W OTPULATEJIBHBIMU  YHCIAMHU, C
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU. OK 01, OK 02, OK
JleiicTBus co cTeneHsaMu, (OpMYJIbl COKPAIIEHHOTO YMHOXKEHHUS 03, OK 04, OK 05,
KomM0uHMpoBaHHOE 3aHsTHE 4 OK 06
IIK-1.1
Tema 1.2 Coneprxanne yueOHOT0 MaTepuasa
ITponientHeie Bhuucienus. | [IpocTbie MPOLEHTHI, pa3Hble CIIOCOObI MX BBIYMCICHHUS.
VYpaBHeHus 1 HEPaBEHCTBA | KOMOMHHUPOBAHHOE 3aHSATHE 2
Jlunelinblie, KBaapaTHbIC, APOOHO-TMHEHHBIEC YPAaBHEHHS 1 HEPABEHCTBA
[IpakTnueckoe 3anarue 2
Tema 1.3. Ilpogheccuonanvno-opuenmupoeannoe cooepicanue (cooepircanue
[IporieHTHBIE BBIYUCIECHUS | HPUKIAOHO20 MOOYIIs)
B npodeccroHanbHbIX | [IpocThie ¥ CIIOKHBIE ~ TPOLEHTH.  [IpOIIEHTHBIE  BBIYUCICHHS B
3ajayax npodeccnoHalbHbIX 3aa4ax




HpaKTI/I‘-IeCKOC 3aHATUC

Tema 1.4 Coneprxkanue yueOHOT0 MaTepuasia
Pemenne 3amau. Bxoxanoii | Beruncnenuss u npeoOpa3oBaHus. YpaBHEHHsT M HepaBeHCTBa. ['eomerpust Ha
KOHTPOJIb IIJIOCKOCTH
KoMOuHMpOBaHHOE 3aHATHE 4
Pazgen 2 Ilpsimble wm
IIOCKOCTH B 36
NPOCTPAHCTBe.
KoopanHatbl 4 BeKTOpPHI
B IPOCTPAHCTBE
Tema 2.1. Ocnosubie | Conepxkanue yueOHOro Marepuasia
noHATHs  crepeomerpu. | [Ipeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MpsMas, ILIOCKOCTb,
Pacnionioxkenue npaAMbIX M | mpoctpaHcTBO). OCHOBHBIE aKCHOMBI — crepeoMeTpun. Ilepecekarommecs,
IJIOCKOCTEN napajjielibHble W CKpElIUBAIOIIMecss NpsMble. YTOJI MeXAy MNpsAMBIMU B
npoctpaHcTBe. IlepneHaukynsapHOCTh NpsAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE OK 01, OK 03,
durypsr OK 04, OK 07
KomM0uHMpoBaHHOE 3aHsTHE 4 1IK-1.1
Tema 2.2. [TapamnensHocTs | Conepikanue ydeOHOro MaTepuania
MPSIMBIX, npsIMON u | IlapamnensHble npsimas u miockocTs. Onpenenenue. [Ipusznak. CBoiicTBa.
IJIOCKOCTH, MJIOCKOCTEN [MTapannenshble iockoctu. Onpenenenue. Ilpuznak. CBoiicTaa.
Terpasap u ero 3eMeHTHI.
KomOunupoBanHoe 3aHiTHE
6
[Tapamnenenunen u ero snemeHThl. CBONMCTBAa NPOTHUBOMNOJIOKHBIX TpaHEHd U
JnuaroHanen napasmienenunena. [loctpoeHrne OCHOBHBIX CEUEHUH
[pakTHYecKOe 3aHsTHE 2

Copepxanne yueOHOTO MaTepuana




Tema2.3.
[lepneHquKyISIPHOCTD
NPSAMBIX, IpsAIMOM U

IIJIOCKOCTH, IIOCKOCTEH

IIepnennukynsapusie npsmsele. [lapamuienbHble TpsAMbIE, NEPIEHIUKYIISPHBIE K
IJIOCKOCTH. [IpHU3HaK epneHuKyIsIpHOCTH IPSMOM U INIOCKOCTH

Komb6unupoBanHoe 3ansrue

Tema 2.4. [lepnieHauKymsip
u HakiIoHHas. Teopema o
TpeX MEePIEeHIUKYIsIpax

Copepxanue yueOHOro MaTepuana

[lepnennukynsp u HakIoHHas. Teopema O Tpex NEPHEHAUKYIApax. Yol MEXIy
IPSIMOI U TJIOCKOCTBIO.

VYron mexay miiockocTsimu. [leprnenankynspHble MI0CKOCTH.

PaccrosiHus B mpocTpaHCTBE

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.5. Koopaunatel u
BEKTOPHI B IPOCTPAHCTBE

Coneprxanue yueOHOro MaTepuana

JlexapToBbl KOOPAMHATHI B ITpocTpaHCcTBe. BekTopsl B npocTtpancTBe. CiaoxkeHue

U BbIUUTAHHUC BCKTOPOB. YMHOXEHHE BCKTOpa Ha YHCIIO. CKaJ'IHpHOG

IMPOU3BCACHUC BCKTOPOB.

KOM6I/IHI/IpOBaHH06 3aHATHUC

IIpocreiimne 3a1a4m B KOOpAUHATAX

HpaKTqucxoe 3aHATUC

2.6.

IIJIOCKOCTH B

Tema [Ipssmble w

MPAKTUYCCKUX 3aaadax

Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue
HPUKIAOH020 MOOYI:)

B3anMHOe pacrionokeHne npsmMbIxX B IpocTpaHcTBe. [lapamiensHOCTh NpAMON 1
IIJIOCKOCTH, IapajuIeIbHOCTh IUIOCKOCTEH, MEPIEHIUKYIAPHOCTD ILIOCKOCTEH.
PacrnionokeHne mpsMBIX M IJIOCKOCTEH B OKpy’KarolleM Mupe (mpupoie,
apXUTEKTYype, TEXHUKE). PellieHne npakTuKo-OpueHTUPOBAHHBIX 3a7a4

[IpakTHueckoe 3aHsTHE

Tema 2.7 Pemenune 3amau.

[IpsMble W IUIOCKOCTH,

Coneprxanne yueOHOTO MaTepuana

Pacnonoxenne npsMbIX U IIIOCKOCTENW B TpoCTpaHCTBE. [lepneHuKynsipHOCTh U

mapajluiCJIbHOCTb  MPIAMBIX U IUTIOCKOCTEHA. I{eKapTOBBI KOOpAWHAThl B




KOOpAUWHATBI U BCKTOPLI B

npoctpancTBe. BekTopsl B mpocrpancTBe. Cll0K€HHE U BBIUMTAHUE BEKTOPOB.

MPOCTPAHCTBE YMHOKEHHE BEeKTOpa Ha yuciio. KoopanHaTel BeKTOpa
KomOunMpoBaHHOE 3aHATHE 4
Pa3zpgen 3. OcHOBBI
TPUTOHOMETPHH. 24
Tpuronomerpuyeckue
byHkunn
Tema 3.1 Coneprxanue yueOHOro MaTepuania
Tpuronomerpuueckue Paguannas mepa yriia. [IoBopoT TOUkM BOKpYT Havasia koopauHat. OnpezaeneHue
(YHKIMM IPOM3BOJBHOIO | CHHYCA, KOCHHYCA, TAHI'€HCA M KOTAHT'€HCa. 3HAKH CHHYCA, KOCHHYCa, TAHTeHCa U
yIJia, yucia KOTaHIeHCca [0 YeTBEepTSAM. 3aBUCHUMOCTb MEXJy CHHYCOM, KOCHHYCOM,
TAHT€HCOM M KOTQHT€HCOM OIHOTO M TOTO XK€ yIJia
KomOunupoBanHoe 3aHsTHE 4
Tema 3.2  OcnoBubie | Conepkanue yueOHOro Marepuasia
TPUTOHOMETPUUYECKHE Tpuronomerpuueckue TOX/ECTBA. [TpeoOpa3zoBanus IpoCTeHIINX OK 01, OK 02, OK
TOKJECTBa TPUTOHOMETPHUUYECKUX BhIpakeHHH. CHHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC YIJIOB 03, OK 04, OK 05
OH-O
KomM0uHMpoBaHHOE 3aHsTHE 4
Tema 3.3 Coneprxanne yueOHOT0 MaTepuana
Tpuronomerpuyeckue O6macth onpenereHus U MHOKECTBO 3HAYEHUN TPUTOHOMETPUYECKUX ()YHKIIUMA.
(GyHKIMHM, UX CBOMcTBa M | YETHOCTh, HEYETHOCTh, MEPHOANYHOCTE TPHUTOHOMETPUUECKUX  (DYHKIIH.
rpaduxu CaoiicTBa u rpaduku GyHKIMN y = cOS X, y = sin X, y = tg X, y = ctg X.
KombOunnpoBanHoe 3aHsTHe 4
Cxxatne M pacTshKeHHEe TPa@UKOB TPUTOHOMETPUIECKUX (PYHKIIUH.
[Ipeo6pa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIMIA
[pakTHYecKoe 3aHsTHE 2

Coneprxanne yueOHOTO MaTepuana




Tema 3.4  OOparHbie
TPUTOHOMETPHUYCCKHUE

Oo6parnbie TpuronoMmerpudeckue GpyHkuuu. Mx cBoiicTBa u rpadukm.

KomOuHMpoBaHHOE 3aHATHE 4
byHKIIUU
Tema 3.5 Coneprxkanue yueOHOT0 MaTepuasia
Tpuronomerpuueckue VYpaBHeHHe cOs X = a. YpaBHEHHME sin X = a. YpaBHEHuUe tg x = a, ctg X = a.
YPaBHEHMS U HEPABEHCTBA | PenieHne TPUTOHOMETPUUYECKUX YPaBHEHHMH OCHOBHBIX THIIOB: IpPOCTEHIIME
TPUTOHOMETPUYECKHE YPABHEHMSI, CBOJAIIMECS K KBaJpaTHBIM., pellacMble
Pa3Io0KEHUEM Ha MHOXKUTEIH, OJTHOPOHbIE.
KoMOuHMpOBaHHOE 3aHATHE 4
[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA
Coneprxanue yueOHOro MaTepuasa
Tema 3.6 Pemenue 3anau. | [IpeoOpa3oBanue TPUTOHOMETPUUYECKUX BBIPAKCHUI. Pemenue
OCHOBBI  TPUTOHOMETPHH. | TPUTOHOMETPHUECKUX YPaBHEHUH M HEPABEHCTB B TOM YHCIIE C UCIIOJIB30BaHUEM
Tpuronomerpuyeckue CBOWCTB (pyHKIUH
GbyHKIUN [IpakTHYecKoe 3aHATHE 2
Pasnen 4. [IpousBoanas u OK 01, OK 03,
nepsoo0pasHasi pyHKumuu 48 OK 04, OK 06,
OK 07
IIK-1.1
Tema 4.1 [Tonsarue | Conepxanue yueOHOro MaTepuaa
npousBoaHon. ®opmynsl u | [Ipupamenne aprymenta. llpupamenune ¢yHkuuu. 3amaud, TPUBOIAIINE K
IpaBuIIa MOHATHIO MPOU3BOAHOHN. OrmpeneneHue MPOU3BOJHON. AJTOPUTM OTBICKaHUS
g depeHIIMpOBaHUS npousBoiHON. @opmynsl quddepenuuponanus. [Ipasuna quddepenunpopanus
KomOunupoBanHoe 3aHiTHE 4
®opmynsl quddepenunposanus. [Ipasuna nuddepeHupoBaHus
[MpakTHueckoe 3aHsATHE 4

Copepxanne yueOHOTO MaTepuana




Tema 4.2 Ilonsatue o
HEMPEPHIBHOCTH (DYHKIUH.

Merton nHTEpBaANIOB

[Tonarue nempepsiBHOM ¢(yHkimu. CBoiicTBa HempepbslBHON (yHKIHH. CBs3b
MEX]y HEMPEPHIBHOCTHIO M TU(PPEPEHIIMPYEMOCTHIO (DYHKIIMU B TOUKE.

Komb6unupoBanHoe 3ansrue

AJ'IFOpI/ITM pE€UICHUA HEPABEHCTB METOAOM HMHTECPBAIOB

HpaKTI/IHCCKOC 3aHATUEC

Tema 4.3

I'eomerpuuecknii u
buznveckuit CMBICTT
MPOU3BOAHOMN

Copepxanue yueOHOro MaTepuana

['eomeTpruecKuil CMBICT TPOM3BOAHON (YHKIMH — YIIIoBOW Kod(hduimeHt
KacaTelbHOU K rpaduKy QyHKIMH B TOYKE. Y paBHCHHUE KacaTelbHOU K rpaduKy

GbyHKIHN.

KOM6I/IHI/IpOBaHHOG 3aHATHC

AJNTOPUTM COCTABJICHUS YPaBHEHUS KacaTelnbHOH K rpaduky GyHxmmn y=f(x)

[IpakTrueckoe 3aHsATHE

Tema 4.4 MOHOTOHHOCTBH

GbyHKIIH.
HKCTpEeMyMa

Touxkn

Coneprxkanue yueOHOro MaTepuasia

Bospacranue n yObiBaHHE (DYHKIIMH, COOTBETCTBHE BO3pAcTaHUs U yOBIBaHUS
(GyHKIMHN 3HAKy TPOM3BOIHON. 3a7auil HA MAKCUMYM U MUHUMYM.

KOM6I/IHI/IpOBaHHOC 3aHATUC

AAroput™ uccienoBaHus QyHKIIUU U IOCTPOEHUS €€ rpaduKa ¢ MOMOIIbIO
IIPOU3BOJHOM

HpaKTqucxoe 3aHATUC

2 CEMECTP

Tema 4.5 WcciaenoBaHue
GYyHKIIMH W [OCTpOEHHE
rpadukoB

Copep:xanne yueOHOTO MaTepHana

HccnegoBanue (I)yHKI_[I/II/I Ha MOHOTOHHOCTBb U ITIOCTPOCHUC Tpa(bI/IKOB

KomOunupoBanHoe 3aHsaTHE

UccnenoBanmne pyHKIIMM HA MOHOTOHHOCTD U ITOCTPOECHUE T'padUKOB

HpaKTI/ILICCKOC 3aHATUC

Copepxanne yueOHOTO MaTepuana




Tema 4.6 HauOonbiiee u
HANUMCHBIIICC

byHKIIUU

3HA4YCHUA

Haxoxnenne HauOOMBIIEr0 W HAUMEHBIIETO 3HaUYeHUN (YHKIUH, MMOCTPOCHHE
rpaMKOB C UCTIOIB30BAHUEM allllapaTa MaTeMaTHYECKOTO aHaIHN3a

Komb6unupoBanHoe 3ansrue

Tema 4.7 Haxoxnenue
ONTHUMAJIBHOTO PE3yJIbTaTa
C TIOMOIIBIO MPOU3BOTHOM
B MMPAKTHYECKUX 3a7a4ax

Ilpogheccuonanvno-opuenmuposannoe cooepirrcanue (cooepoicanue

RPUKTIAOH020 MOOYJIA)

Haumenbiee u Hanbosplee 3HaYeHUE (HYyHKIIUN

[IpakTrueckoe 3aHsATHE

Tema 4.8 IlepBooOpaznas

Coneprxanue yueOHOro MaTepuania

GbyHKIIH. ITpaBmiia | O3HaKOMIIEHUE C MOHATHEM HMHTErpana u nepBooodpazHoit mia GpyHkuuu y=f(x).
HaXO0XKJICHUS Pemenue 3amau Ha CBSI3p NMEpBOOOpa3HOW M €€ MPOU3BOJHON, BBIYHCICHUE
MepBOOOPA3HBIX nepBooOpazHoit ans gaHHoM (ynkumu. Tabmuma dopMmyn Ui HaxOXKACHUS
nepBooOpa3HbIX. M3yueHue npaBuiia BEIUKMCIEHUSI IEPBOOOPA3ZHON
KomOunupoBanHoe 3aHsTHE
[IpaBuia HaXOXKIECHHS IEPBOOOPA3HBIX
[IpakTHyeckoe 3aHsATHE
Tema 4.9 [Tnomans | Conepkanue yueOHOTO MaTepuana

KPHUBOJIMHENHOH TpameLuu.
®opmyna  Heroorona —
JleiiOHuna

3ajaud, NpPUBOJAIINE K MOHITHIO ONPEIECICHHOTO MHTErpaja — O BBIYMCICHUH
IJIOIIA M KPUBOJIMHEHHOW Tpanenuu. I[loHaTtne omnpenenéHHOro HHTErpana
['eomerpuueckuii 1 (U3MUECKHI CMBICT OMpENEIeHHOTO MHTerpana. dopmya
Hrrotona — Jleitbaua.

KomOunupoBanHoe 3aHsTHE

Pemenne 3amad Ha NPpUMCHCHUC HHTCrpaia IJid BBIYHUCICHUA q)HBHqCCKI/IX
BEJIMYMH M IUIOIIaASH

[IpakTHueckoe 3aHsTHE

Tema 4.10 Pemenue 3amau.
[IpousBoaHas nu
nepBooOpasHas pyHKUIUH.

Conepxkanue yaeOHOro MaTepHaia

@opmynsl U mpaBwia guddepenuupoBanus. HMccnenoBanue ¢QyHKIUE C
MIOMOIIBIO TPOM3BOIHON. Hanbosmpiiee 1 HauMeHbIee 3HaueHUs (PYHKIUH.
Brruucnenue nepsooOpasHoii. [Ipumenenue nepBoodpaszHoil

OK 01, OK 04,
OK 06, OK 07
IIK-1.1




KoMOuHMpOBaHHOE 3aHATHE

Paspean S.
MHOrorpaHHUKH M TeJja 34
BpalleHHs
Tema 5.1 [Ipusma, | Coneprkanue yueOHOTo MaTepuaia
napajuieNienumnesn, KyO, | [Ipu3ma (HakIOHHas, MpsiMasi, TpaBHIbHAs) U e€ 3eMeHThl. [lapasuienenumne.
MUpaMHJIa U UX CEUCHUs CgoiicTBa npsimoyrosipHoro napasuienenunena. Ky6. [Tupamuna u e€ aneMeHTsI.
[IpaBunbHas nupamuaa
KomOunupoBanHoe 3aHsTHE 8
Tema 5.2 IlpaBunsnbie | Conepkanue ydeOHOro MaTepuania
MHOTOTPAaHHHUKY B )KM3HM | [Imomagsr  MOBEpPXHOCTH  MHOTrOrpaHHUKoB.  [Ipocreiimme  komOMHAaUUU
MHOTOTPaHHUKOB. BbIUMCIIEHHE 3JIeMEHTOB MPOCTPAaHCTBEHHBIX Guryp (pédpa,
JMaroHany, yrisl). [IpaBuiibHble MHOIOTpPaHHUKH
KomOunupoBaHHoe 3aHATHE 4
Tema 5.3 Ilpogpeccuonanvho-opuenmuposannoe cooeprrcanue (cooepircanue
[{nnuHap, KOHYC, AP U UX | HPUKAAOHO20 MOOYIs)
ceueHus Hunmuuap, xonyce, cepa u map. OCHOBHbIE CBOICTBa HPSMOr0 KpPYroBOTO
LWINHApA, TNPSAMOro KPYroBoro konyca. M3o0pakeHue Ten BpalieHHs Ha
wiockoctu. [lpencraBnenne o0 yceu€HHOM KoHyce. CeueHMs KOHYyca
(mapasuieIbHOE OCHOBAHUIO U MPOXOJsIee Yepe3 BEpUIMHY), CEUeHUs [IMINHApa
(mapasuienabHO U MEPIEHIUKYIISIPHO OCH), CeUeHMAX Iapa. Pa3BépTka IUIUHIpA U
KOHYca
[pakTHueckoe 3aHsATHE 4
Tema 5.4 Oo0wvembl u | Cozmepikanue yueOHOTo MaTepuana
IIOIIAAM  TOBEpXHOCTEM | OObeM mpsiMmoyroiapHOro napamienenunena. Oovem kyba. OObembl mpsiMoi
TeN npuU3Mbl 1 wnHApa. O0beMbl TUpaMubl U KoHyca. O0beM mapa
KomOnHupoBanHOE 3aHsTHE 6




OOBeMBI U MJI0MIAIN IOBEPXHOCTEN Tel

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 5.5
CUMMETpHH B mIpodeccuu

[Tpumepsi

Ilpogheccuonanvno-opuenmuposannoe (cooepoicanue

RPUKIAOH020 MOOYJIA)

cooepirrcanue

[TonsiTHEe O CUMMETPHH B IPOCTPAHCTBE (LIEHTPaAJIbHAS, OCeBast, 3ePKaIbHA).
O06o0muieHne mpeaCTaBICHU O MPaBHJIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyoO,
OKTa’Ip, N0JEKadp, UKOCAIP).

[Tpumepsl cummeTpHii B mpodeccun

[IpakTrueckoe 3aHsATHE

Tema 5.6 Pemenue 3amad.
MHOrorpaHHuKM # TeJa
BpAILICHUS

Copep:xanue yueOHOro MaTepuana

OOBeMEI U momaau MOBCPXHOCTU MHOT'OI'PAHHHUKOB M TCJI BpalllCHU S

KoMOuHMpOBaHHOE 3aHATHE

Paspnen 6. Crenmenm n
KOPHH. Crenennas,
NoKa3aTeJbHasA "
Jorapupmmuyeckas
byHkunn

42

Tema 6.1
¢byHKIUA, ee
ITpeoOpa3oBanue
BBIPQXEHUI C KOpHSAMH n-
O CTEleHU

Crenennas
CBOICTBA.

Coneprxanue yueOHOT0 MaTepuania

[ToHsiTHE KOPHA N-0M CTENEHU U3 JEHCTBUTEIBLHOIO yncia. OyHKINU Yy = VX ux
cBoiictBa M rpaduku. CpoiicTBa KopHS n-oi creneHu. IIpeoOpasoBanue
HMPPALMOHAIIBHBIX BBIPAXKCHUI

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 6.2
CTENEHU C PalMOHATBLHBIM

CsoiicTBa

" NEeNWCTBUTEIbHBIM
oKa3aTelaMu

Conepxkanue yaeOHOro MaTepHaia

[TonsiTvie crenmeHW ¢ palMOHANbHBIM ToOKa3aTeneM. CTeneHHble (YHKIHMH, UX
CBOICTBA U TrpaduKu

KOM6I/IHI/IpOBaHHOe 3aHATHC

Copepxanne yueOHOTO MaTepuana

PaBHOCHJIBHOCTD MPPALIMOHATIBHBIX YPABHEHUN. METObI NX PEIICHUS

OK 01, OK 02, OK
03, OK 05, OK 07
IIK-1.1




Tema 6.3 Perenue
HppauoOHaIbHBIX

YpaBHEHUU

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.4 IlokasarenbHas

byHKIMsI, ee
IToka3zaTenbHbIe

CBOICTBA.

YPaBHEHUs U HEPABEHCTBA

Copepxanue yueOHOro MaTepuana

CreneHr ¢ IMPOU3BOJIbLHBIM HefICTBI/ITeHBHBIM I1OKa3aTecJIEM. Onpez[eneHI/Ie

MMoKa3aTeIbHOM (bYHKI_[I/II/I H €€ CBOMCTBAa. 3HAKOMCTBO C IIPUMCHCHUEM

nmokasareiapbHOW (QyHKIHMH. PemeHue TMOKa3aTeNbHBIX ypaBHEHUH METOJOM

YpaBHUBAHMUS  TOKa3aTejed, METOAOM  BBEICHHS HOBOW  IEPEMEHHOM,

(GyHKIMOHATBHO-TpaQUIECKIM METOZIOM. Pelenne noka3arenbHbIX HEpaBEHCTB

KOM6I/IHI/IpOBaHHO€ 3aHATHC

IToxa3aTennHble YpaBHCHU U HECPABCHCTBA

[IpakTrueckoe 3aHsATHE

Tewma 6.5 Jlorapugm uucona.
CoiicTBa orapupmMoB

Conepkanue yqaeOHOro MaTepuaia

Jlorapudm ymncna. Cpoiicta sorapugmos. Oneparius JorapupmMupoBaHus

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.6
Jlorapudpmuueckas
¢byHKIUS, ee CBoiicTBa.
Jlorapudmuueckue

YpaBHEHUs1, HEPABEHCTBA

Copep:xanue yueOHOTO MaTepHana

Jlorapupmuueckas ¢GyHkuus U ee cBoiictBa. [lonsTe morapupMuueckKoro
ypaBHeHus. Omnepanys NOTEHUUPOBaHUA. TpU OCHOBHBIX METO/A pELICHUS
JorapuPMUUECKUX (GyHKIIMOHATBHO-TpapUUeCcKuid,

MOTEHIIMPOBAHUS, METOJ[ BBEIEHUS HOBOM TmiepeMmeHHou. Jlorapudpmuueckue

YpaBHEHUM: METOJ

HCEpPAaBCHCTBA

KOM6I/IHI/IpOBaHHOe 3aHATHC

HOFapI/I(I)MI/I‘-ICCKI/IC YpaBHCHUS, HCPABCHCTBA

[IpakTHueckoe 3aHsTHE

Tema 6.7 Jlorapupmsl B
MIPUPOJIE U TEXHUKE

Ilpogheccuonanvno-opuenmupoeannoe cooepicanue (codepircanue

RPUKTAOH020 MOOYJI:)




[Ipumenenne norapudma. Jlorapupmuueckas coupanb B mnpupone. Ee

MaTeEMATUYECKUE CBOUCTBA

[IpakTyeckoe 3aHsATHE 4
Tema 6.8 Pemenne 3amau. | Conepikanue y4eOHOro Marepuasia
Crenennas, nokasartenbHas | CTeneHHas, okazarenbHas U Jorapudmudeckas GpyHkuuu. Pemenne ypaBHeHni
u norapupmuveckas | KoMOMHUPOBAHHOE 3aHSTHE 2
byHKIIUU
Pazgen 7. DiaeMeHTHI
TeOPUMU BEPOSATHOCTEH M 32
MAaTeMaTHYeCKOi
CTATHCTHKHU
Tema 7.1 Coo6niTue, | Conepxkanue yueOHOTO MaTepuana OK 02, OK 03, OK 05
BEPOSTHOCTh coOpITHA. | COBMECTHBIC W HECOBMECTHBIC COOBITHS. TEOpeMbl O BEPOSTHOCTH CYMMBI , ITK-1.1
CnoxxeHre M YMHOKEHHE | COOBITHI. YCIIOBHAs BEPOSTHOCTh. 3aBUCHMbIC M HE3aBUCHMBbIC COOBITHS.
BEPOSITHOCTEN Teopembl 0 BEpOSITHOCTH MPOU3BEACHHS COOBITUI
KomOnHupoBanHoe 3aHITHE 8
Tema 7.2 BepostHoctb B | IlIpogheccuonanvno-opuenmuposannoe cooepicanue (cooepiicanue
npodeCcCHOHATBHBIX NPUKIAOHO20 MOOYA)
3a1a4ax OTHOcHTENIbHAS YacTOTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE
omnpezeneHue BepossTHOCTU. O1ieHKa BEPOSITHOCTH COOBITUS
[IpakTryeckoe 3aHsATHE 8
Tema 7.3 Jluckpernas | CozpepkaHue yueOHOTO MaTepuana
CiyJaiiHas BEeIUYMHA, | Buael ciydaiiHbIX BenuuuH. OmpenencHue AUCKPETHOM CIyd4aliHON BEJIWYMHBI.
3aKOH €€ pacIpeneIcHus 3aKOH pacHpeleNeHnus IUCKPETHOW ciy4dailHOW Benu4MHBL. Ee uucioBble
XapaKTepUCTUKHU
KomOnHupoBanHoOe 3aHATHE 8

Coneprxanne yueOHOTO MaTepuana




Tema 7.4 3anaun | [lepBuunas oOpa0bOTKa CTAaTUCTHUECKUX JAHHBIX. UHMCIOBBIE XapaKTEPUCTHKH
MaTeMaTU4YecKou (cpennee apudmeTHUecKoe, MeIMaHa, pa3Max, TUCIEPCHs).
CTaTUCTUKH. Komb6unupoBanHoe 3ansrue 4
Pabora ¢ Tabnuuamu, rpadukaMu, 1uarpaMMamMu
[IpakTuueckoe 3anaTue 2
Tema 7.5 DOneMeHTHI | Bunibl coObITHI, BEpOATHOCTH COOBITHH. CII0’KEHHE 1 YMHOKEHHUE BEPOSTHOCTEH.
Teopuu BeposTHOCTel U | JluckpeTHass ciydaiiHas BeJIMYMHA, 3aKOH €€ pachpeieneHus. 3aaauu
MaTeMaTU4YECKON MAaTeMaTUYECKON CTaTUCTUKH.
CTaTUCTUKH KoMOuHMpOBaHHOE 3aHATHE 2
Koncynabranumn 2
IIpomeskyTOYHAs aTTEeCTALMSA:
1 cemecTp — apyras ¢popMa KOHTPOJIA;
2 cemecCTp - 3K3aMeH 6
Bcero: 242




3.1. Juas peaqu3anud NpPOrpamMMbl y4eOHOIro mpeaMeTa TMPeXyCMOTPEeHbI CJeayIolue
crnenuaJbHble MOMEIleHNS:

KaOuneTr wMaTemMaTWKy, OCHAIICHHBIH O0O0OpPYJOBAaHHMEM H TEXHUYECKUMH CpPEICTBAMU
oOy4eHHUSI:

Paboune MecTa npenonasarens U 00y4arIMUXCs: JOCKAa MeJoBast — 1 IIT., CTOJI y4EHUUECKUN
— 15 mr., cryn yueandeckuid — 30 mr., cton — 1 mr., ctyn — 1 mT.

Texnuueckue  cpencTtBa  OOYYEHHS: NEpCOHANBHBI  KOMIbIOTEp B cOope;
MHOTO(YHKIIMOHAJIBHOE YCTPONCTBO; KOMIUIEKT NPOEKIHUOHHBIA MYJIbTUMEIUIHBIA B COCTaBe
(mpoexTop, 3KpaH).

3.2. UndopManmoHHOe o0ecneveHne peajn3auiu NporpaMmmbl

1. JInst peanu3zariuu nporpaMMbl OuOIMOTeYHBIN (POHT 00pa30BaTEIBLHOM OPraHU3aAINN TOJDKEH
MMETh TICUaTHBIC W/WIM DJJIEKTPOHHBIE O00pa3oBaTelIbHBIE W HWH(POPMAIIMOHHBIE PECYpPCHI,
PEKOMEHIOBAaHHbBIE ISl MCIOJB30BaHUS B 00pa30BAaTEIIBHOM IIPOIIECCE, HE CTapiie ISTH JIET C
MOMEHTA U3JIaHHSI.

2. PekoMeHiyemble MevaTHbIC U3/IaHMs 110 pealn3aluu 001Ie00pa3oBaTeIbHON JUCIUTUINHBI
MPECTABIICHBI B METOJJMYECKUX PEKOMEHIAIIUAX 110 OPTaHU3allui 00yUCHUSI.

ABTOp, Ha3BaHWE, MECTO M3IAHUS, H3/1aTEIILCTBO, TOJI U3JaHUS y4eOHOM JTUTEpaTyphl

baepun, 1. U. MaremaTuka Al TEXHHYECKUX KOJUIEDKEW M TEXHUKYMOB : YUEOHUK U MPAKTUKYM
Ui cpeaHero npodeccuoHanbHoro obpaszoBanus / W. WM. baBpun. — 2-e u3n., ucnp. U Jom. —
Mocksa : WsnmarenbctBo HOpaiit, 2023. — 397 c.— (IIpodeccnonanbHoe oOpa3oBaHme). —
ISBN 978-5-534-08026-1. — TekcT : anekrponHsblit // OOpa3oBatensHas miuatgopma FOpaiit [caift].
— URL.: https://urait.ru/bcode/512900 (mxara obparenus: 05.02.2024).

Martemaruka: anrebpa M Hayala MaTeMaTHYECKOro aHalu3a, reoMmerpus. Anrebpa W Hayana
MaTemarnueckoro aHaiusza 10-11kn [Tekcr]: y4ueOHuK: 0a30BBIH M yIIIyOJIEHHBIM YpOBHU  /
1. A.Anumos, FO.M.Konsirun, M.B.TkaueBa u np.- 12-e uzn, crep.- M.: [Ipocsernienne, 2024.- 463c.

Maremaruka: anrebpa M Hayajla MaTeMaTHYeCcKOro aHanusa, reomerpus. ['eomerpust 10-11xn
[Texct]: yueOHuUK: 6a30BbIi U yriayonenHsiit ypoBHu / JI.C.ArtanacsaH, B.®.byry3os, C.b.Kagomien
u ap.- 11-e u3zg, crep.- M.: [Ipocsemienue, 2023.- 287c.

boromonos, H.B. Maremaruka : y4eOHUK s CpeAHEro MpoQecCHOHAIbHOr0 0oOpa3zoBaHus /

H. B. boromornog, II. . Camoiinenko. — 5-e u3a., mepepad. u gon. — Mocksa : M3garenscTBoO
FOpaiit, 2023. — 401 c. — (Ilpodeccuonanproe obdpazoanue). — ISBN 978-5-534-07878-7. —
Tekcr : osnekrtponHbli // OOpasoBarenbHas minatgopma HOpaiit  [caiit]. — URL:

https://urait.ru/bcode/511565 (nara obpamienus: 05.02.2024).



https://urait.ru/bcode/512900

4, KoHTpoJib 1 o11eHKa pe3yIbTaTOB 0CBOEHHS 00111€00pa30BaTeIbHOM U CHUILINHBI

KOHTpOJIL H OIICHKAa

pe3yIbTaTOB

OCBOCHUA

o01ieo0pa3oBaTeIbHON

NUCHUIIINHBI

PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThI, HAIIPABICHHbBIE HA (POPMHUPOBAHKE OOLINX U

npodeCCHOHATBHBIX KOMIIETEHIIMIA M0 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

Oobmasi/npodeccuoHanbHast Pasznen/Tema Tun oueHoYHbIX
KOMIIeTeHIIUS MeponpusTUs
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TI- | TecrupoBanue
perieHus 3ana4y o/cl, 1.4. YcTHBI# onpoc
npodeCcCuOHAITBHON P 2, Temn1 2.1, 2.2, 2.3, 2.4, | UnauBuayanbHas

ACATCIIBHOCTH MPUMEHUTEIIBHO K
Pa3JIMYHBIM KOHTCKCTaM

2.5,2.6I1-o0/c, 2.7

P 3, Tems 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temr1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 5, Temnr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

P 6, Temn1 6.1, 6.2, 6.3,
6.4,6.5,6.6, 6.7 I1-o/c, 6.8

CaMOCTOSITENIbHAs paboTa
KonrponsHas pabora
BrmonHenue 3amanuii Ha
dK3aMCHE

OK 02.Hcnonb3oBath
COBpPEMEHHBIE CPE/ICTBA TIOUCKA,
aHaJM3a ¥ UHTEPIPETaIUU
uHboOpMalnH, U
UH(OPMAIIMOHHBIE TEXHOJIOTHU
TS BBITIOJTHEHHMS 327149
npodeccnoHanbHOM
JeSTeTbHOCTH

P1,Temal.1,1.2, 1.3 IT-o0/c,
1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 6, Temn 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8

P 7, Temnr 7.1, 7.2 TI-0/cC,
73,74

TectupoBanue

VYerHbli onpoc
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
KonTponbnas pabota
Brimmonnenue 3aganuii Ha
JK3aMEHE

OK 03.[1nanupoBath u
peann30BbIBaTh COOCTBEHHOE
npodeccHOHATBHOE U TMYHOCTHOE
pa3BuUTHE,
IPEeINPUHIMATEIbCKYIO
JeSTeNbHOCTD B
npodeccruonanbHoil chepe,
WCTIOJIh30BaTh 3HAHUS 110
(rHaHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

P1,Temal.1,1.2, 1.3 IT-o0/c,
1.4.

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P4, Temer 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 6, Temr1 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8
P 7, Temnr 7.1, 7.2 T1-0/cC,
73,74

TecTtupoBanue

VYerHbli onpoc
IIpencraBnenue pe3ynbTaToB
MPAKTUYECKHUX padoT
KonTponbnas pabota
BrinonHenue 3aganuii Ha
JK3aMeHE




OK 04.9¢dexTrnBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

P1,Temal.1,1.2, 1.3 IT-0/c,
1.4.

P2, Temwr 2.1,2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Temn1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,

TectupoBanue

YerHbll onpoc
[IpencraBnenue pe3yapTaToB
NPaKTUYECKUX paboT
KonTponbhas pabota
Brimmonnenue 3amanui Ha
HK3aMeHe

4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-

o/c,5.4,5.5,5.6
OK 05.0Ocy1ecTBasiTh YCTHYIO U P 1, Tema1.1,1.2, 1.3 1-0/c, | TectupoBanue
MUCbMEHHYIO KOMMYHHUKanuio Ha | 1.4. YcTHBI# onpoc
rOCyJapCTBEHHOM SI3bIKE P 3, Temnr 3.1, 3.2, 3.3, 3.4, | KonrponbHas paboTa
Poccuiickoit ®enepanuu ¢ yuerom | 3.5, 3.6 BrimosiHeHuEe 3a1aHui Ha

0CcOOEHHOCTEH COLMANbHOIO U
KYJIbTYPHOI'O KOHTEKCTA

P 6, Temr1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 TI-0/cC,
73,74

9K3aMCHC

OK 06.1IposaBnsaTh rpaxaaHCKo-
MaTPUOTHYECKYIO MO3UIIHIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE
MOBE/ICHUE HA OCHOBE
TPaAULIMOHHBIX
00I1IeYeI0BEYECKUX 1IEHHOCTEN, B
TOM YHCJIE C YUETOM
rapMOHM3AIUN

P1,Temal.1, 1.2, 1.3 IT-o/c,
14.

P 4, Temrr 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectupoBanue

YcTHBIM onpoc
NunuBunyansHas
camocrosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
KonTponbhas padota
BrinonHenue 3a1anuii Ha

MEKHAI[MOHAJILHBIX U AK3aMEHE
MEXPEJTUTUO3HBIX OTHOIICHUIH,

MPUMEHSITh CTaHIAPTHI

AHTUKOPPYIIIMOHHOTO TIOBEICHUS

OK 07.CopneticTBOBaThL P 2, Temwr 2.1, 2.2, 2.3, 2.4, | TectupoBanue

COXPAHEHUIO OKPYKAroLIeh
Cpelibl, peCypcoCOepeKeHHUIO,
NPUMEHSTH 3HaHUs 00 H3MEHCHUU
KJIMMaTa, TPUHIIATIBI
OepeXIIMBOTO MPOU3BO/ICTBA,

3¢ (HeKTHBHO JAECTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

2.5,2.61IlI-o0/c, 2.7

P4, Temnr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

VYerHbli onpoc
NunuBunyanbHas
camocTosiTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
KonTponbnas pabota
BrinmonHenue 3aganuii Ha
DK3aMCHE

[1K-1.10cymiecTBasTh
npodeccuoHanbHOe
HOPM TIpaBa.

TOJIKOBAHUEC

P.1.Tems! 1.1-1.4,
P.2.Temsr 2.1-2.7,
P.4.Temsr 4.1-4.10

P 3. Temsr 3.1-3.6
P 5. Temsr 5.1-5.6

TectupoBanue

YcTHBII onpoc
NunuBunyanbHas
camocTosTelbHas paboTa




P 6 Temn! 6.1-6.6

IIpencrasnenue pe3yabTaToB
NPaKTUYECKUX paboT
KonrponsHas padora
BelnionHenue 3aganuii Ha
9K3aMeHe




MHAHHUCTEPCTBO HAYKHU M BBICHIET'O OBPA3OBAHUSA POCCUAMCKOM ®EIEPAIIUM
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE YUYPEXJIEHHUE BBICHIEI'O
OBPA30OBAHMUSA «CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAIEMUS»

CPEJJHEINPO®ECCHUOHAJIbHBIN KOJLJIEK

(I)OHI[ OIICHOYHBIX CPEACTB

JJI IIPOBCACHUS TCKYIICTO KOHTPOJIA U HpOMC)I(YTOqHOﬁ aTTeCTallun
O6p&30BaT€HLHOﬁ IIporpaMMmel IIOATrOTOBKHU CIICOHUAIIMCTOB CPCAHCTO 3BCHA
(IIICC3)

10 y4eOHO# JucuunnHe «MaremaTuka»

s crienranibHOCTH 40.02.04 «FOpucnpyaeHumsi»

(xBammukarmst — «FOpuct»)

dbopma npoBeeHUS OLIEHOYHOM MPOIIETYPhI

IK3aMEH

r. Yepkecck, 2024
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Kon u [Inanupyemsle pe3ysbTaTbl OCBOCHUS ITokaszarenu
HauMEHOBAaHHE JTUCIUILTAHBI OLICHKHU
bopMupyeMbIX Oo6mme JucnuruimHapHbie
KOMIIETEHIIHH
OKO1. ITounmats B wactu Tpynmosoro | -Biamerb metogamu | [Ipaktuueckue
CYHHOCTb U BOCITUTAHUS JOKa3aTeILCTB, 3alaHnA
COLMAIBHYIO - TOTOBHOCTbH K TpPYAY, | alTOPUTMaMH Tectuposanue
SHATUMOCTL CBOCH OCO3HaHHE LEHHOCTH | PEIICHUS 3a]1a4; 3ananusi i
Oynyuieit BXOJIHOTO
npodeccu, Mactepetsa, YMCHHC KOHTPOJIS
IPOSIBIATH K HEM Tpynomooue; bopmymposaTh (oOs3arenbHast
YCTOﬁqHBBIﬁ - TOTOBHOCTH K | OIIpeAciIcHus, 4acTh,
UHTEpEC. AKTUBHOHN J1€ATENbHOCTH | aKCHOMBI M TEOPEMBI, | AOIMOJHUTCIbHAS
TEXHOJIOTUYECKOU U | IPUMEHSTH HX, 4acTh)
CoLIMaJIbHOU MIPOBOAMTH 3ananns aid
HaIpaBJIEHHOCTH, JIOKa3aTeIbHbIE HPOBCICHHA
TEKYIIETOo
CIIOCOOHOCTH PAcCyUCHNS B XONE | 6prnomg
WHUITUUPOBATH, pelleHus 3a1ay; (TeopeTruecKue
IUTAHUPOBATH U | - yMETb BOTIPOCHI — YCTHBIN
CaMOCTOSITEIILHO OTIepUPOBATH o1poc,
BBITIOJIHATH TaKylo | MOHATUAMH: cTereHp | KOHTPOJIBHBIC
JeSITeNIbHOCTD; qrcia, Jorapupm paboTI)
3ananus s
- HHTEpEeC K | YUCNIa; yMEHHE PyYGEIKHOTO
pa3IUYHBIM cdepam | BBIIOIHATH KOHTPOJIS
npodeccnoHanbHOM BBIUHCIICHHE DK3aMEHAIIMOHHBI
NeSATSIILHOCTH, 3HAYCHUH U € 3aJaHus
OBnanenue npeoOpa3oBaHus
YHUBEPCATHLHBIMA BBIPXCHHH CO
YIeOHBIMH CTCTICHSMU H
M03HABATEIbHBIMU norapudmamu,
NEHUCTBUAMMU: npeoOpazoBaHus
a) 6a3oBble | APOOHO-
JIOTUYECKHUE JIEHCTBUS: paroHaIbHBIX
- CaMOCTOSITENIBHO | BBIPAXKECHUM;
dhopmynupoBaTh U | - yMETh
aKTyaJTU3UPOBATH OTIepUPOBATH
npo0iemy, MOHSTUSIMHU:
paccMmaTtpuBaTh €e | palrOHAlIbHEIE,
BCECTOPOHHE; UppaIlMOHANILHBIE,
- yCTaHABIUBATh | TOKa3aTeIbHbIE,
CYLIECTBEHHBI TMPU3HAK | CTETICHHEIE,
WIM  OCHOBaHUS JUIA | Jlorapu(pMHUUYECKHE,
CpaBHCHHSI, TPUTOHOMETPHUICCKHE
KJIaCCHU(PUKAITIHI U | ypaBHEHUS U
0000IICHHS; HEPaBEHCTBA, UX

CHCTEMBI;




- OOpEeAcNsaTh  LEIH
JIeITEIbHOCTH, 3aJaBaTh
MapaMeTpbl U KPUTEPUHU
HUX JIOCTHKCHHS,

- BBISABJIATH
3aKOHOMEPHOCTH H
MPOTHUBOPEUHS B
paccMaTpUBaEMbIX
SIBJICHUSX

- BHOCUTbh KOPPEKTHBBI
B JIeATEIILHOCTD,
OIICHMBATh COOTBETCTBHC
pe3yJIbTaToOB
OLICHHBATh
OCJIEICTBUI

LEJIsIM,
PUCKHU

JeSITeNIbHOCTH,
- pa3BUBAThH
KpEaTUBHOE MBIIIICHUE
npu pelIeHnn
YKU3HEHHBIX TIPOOJIeM

0) 6azoBbIe
HCCIIeIOBATENbCKUE
IEUCTBUA:

- BIQJETh HaBBIKAMH
yueOHo-
HCCIIEIOBATEIIbCKOW U
MPOEKTHOM
JeSATEIIEHOCTH,
HaBBIKAMHU  Pa3peliecHUs
npobiuem;

- BBISBJISTH PUYUHHO-
CIIEICTBEHHBIC CBSI3U U
aKTyallu3UpOBAaTh
3a/avy,
TUTIOTE3y €€ pEeIIeHUs,

BBIIBUTaTh
HaXOOUTb  apryMEHTHI
I JI0Ka3aTelbCTBa
CBOMX YTBEPKJIEHUH,
3a/aBaTh IapamMeTpbl U
KPUTEPHUHU PELLIECHUS;

- AHAJIM3UPOBATH
MOJIYYCHHBLIC B X0J€
peICHUA 3aga4un

pe3yJIbTaThl, KPUTUYECKH

OLICHUBATh nux

- YMETh
OTIepUPOBATH
MOHSITHSIMH:
dynkums,
HeInpepbIBHAS
bynxums,
MIPOU3BOIHAS,
nepBooOpa3Has,
OIPEAEIEHHBIN
WHTETPANT;, YMCHHE
HAXOJUTh
MIPOU3BOTHBIC
AJIEMEHTAPHBIX
GyHKIM, UCTIONB3YS
CIIPaBOYHbBIC
MaTepuaibl;
UCCJIEIOBATH B
MIPOCTEUIINX CIIyqasix
byHKIMM HA
MOHOTOHHOCT,
HAXOUTh
HauOOoJIbIINE U
HAaUMEHbIIINE
3HaYeHUS (YHKIIHH;
CTPOUTH TpapuKu
MHOTOYJICHOB C
UCTIOJIb30BaHUEM
amrapara
MaTEeMaTHYECKOTO
aHanM3a; MPUMEHSTh
MIPOU3BOIHYIO MIPH
pEIlIeHnH 3aa4 Ha
JBUKEHHE; peIIaTh
MIPAKTHKO-
OpUEHTUPOBAHHBIC
3aJa9u Ha
HauOOJIBIIINE U
HAaUMEHbIIINE
3HAYEHUS, HA
HAXO0XJICHUE TYyTH,
CKOpPOCTH U
YCKOPEHUSI;

- YMETh
OTIepUPOBATH
TTOHSITHSIMH::




JOCTOBEPHOCTb,
MIPOrHO3UPOBATH

U3MCHCHUC B HOBBIX

YCIIOBHUSIX;

-- yMETb HEPEHOCHUTH
3HAHUS B
M103HABATEIbHYIO u

MPaKTHYECKY0 00JacTu
KHU3HCACATCIIbHOCTH,

- YMETb HHTETPUPOBATH
3HAHUS nu3 pa3HBIX
MpeAMETHBIX 00J1acTeH;

- BBIIBUraTh HOBBIE
HIEeH, npeaiaraTh
OPUTHHAJIBHBIC T10JIXO0JIbI
Y PEIICHHS;

M CIOCOOHOCTH HX
HCIIOIB30BaHUSA B
MO3HaBaTEIbHOU u

COLIMAJIBHOM ITPAKTHUKE

pannoHaIbHas
dynkums,
nokaszarebHas
GyHKIMS, cTEeNeHHAs
bynxums,
JorapupmMuIecKas
bynxums,
TPUTOHOMETPHUYECKHE
¢byHkunu, oOpaTHbIE
byHKIMU; yMEHHE
CTPOUTH TpapuKu
U3YyYEHHBIX
bynxumii,
UCIIO0JIb30BaTh
rpaduku npu
U3YUEHHUH MTPOIIECCOB
Y 3aBUCHMOCTEH, MPH
pelIeHnH 3a71a4 13
JIPYTUX Y4EeOHBIX
IPEIMETOB U 3374
W3 peaIbHOM KU3HU;
BBIPAXATh
dbopmynamu
3aBUCUMOCTH MEXILY
BEJIMYMHAMU;

- YMETh pemniarb
TEKCTOBBIE 3a]1a41
Pa3HbIX TUIOB (B TOM
YHCIIe Ha MPOLICHTHI,
JIOJIM U 4acTH, Ha
JBIDKEHUE, paldory,
CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH,
3aJa4M U3 00J1acTu
yIIpaBJICHUS
JMYHBIMU H
CEMENHBIMU
¢buHaHCAMM);
COCTaBIIATh
BBbIpa)KEHUS,
ypaBHEHHUA,
HEPaBEHCTBA U MX
CHCTEMBI 110
YCIIOBHIO 3a]1a4H,
UCCIIE/IOBATh




MOJTy4EeHHOE
pelieHue u
OIICHUBATH
MPaBI0NOI00HOCTh
pe3ybTaToB;

- YMETh
OTepupoBaThH
MOHATHUSIMU: CPEIHEE
apu(METHYECKOE,
MeMaHa,
HauOoJibllIee U
HAaUMEHbIIIEe
3HAYEHUs, pa3Max,
JTUCTIEPCHS,
CTaHAapTHOE
OTKJIOHEHHE
YHCIOBOTO Habopa;
YMCHHE U3BJICKATH,
UHTEPIPETHPOBATH
uH(pOpMaLIHIO,
MPEJICTABICHHYIO B
TabIHUIax, Ha
Juarpammax,
rpadukax,
OTpaXKAIOIIYIO
CBOMCTBA peabHBIX
MIPOIIECCOB U
SIBIICHHIA,
MIPEJICTABIISITH
UHOPMALIHIO C
MOMOIIIBIO TAOIUIT U
JIUarpamu;
HCCIIeIOBATh
CTaTHCTHYECKUE
JTAaHHBIC, B TOM YHCIIe
C TIpUMEHEHUEM
rpaduyecKux
METOJIOB H
AIEKTPOHHBIX
CPEIICTB;

- YMETh
OTIepUpPOBAThH
TTOHSITHSIMH:
CITy4allHBIN ONBIT U
CIy4aifHOE COOBITHE,




BEPOSATHOCTH
CIIy4ailHOTO
COOBITHS; YMEHHE
BBIYUCTISATH
BEPOATHOCTH C
UCIIOJIb30BaHUEM
rpauIecKux
METOJIOB; IPUMEHSATH
(bOpMYITBI CIIOKEHUS
Y YMHOXXCHHSI
BEPOSATHOCTEM,
KOMOWHATOPHBIE
(bakThl 1 HOPMYJIBI
IIPU PEIICHUH 33]1aY;
OILICHUBATh
BEPOSATHOCTH
peallbHBIX COOBITHIA;
3HaKOMCTBO CO
CIIy4allHbIMU
BEJIMYMHAMU; YMCHUE
MPUBOJIUTH TIPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YKCEN B
MPUPOIHBIX U
00I11eCTBEHHBIX
SIBIICHUSIX

- YMETh OIIEPUPOBATH
TIOHSTHSIMH: TOYKa,
npsiMasi, TNOCKOCTb,
MPOCTPAHCTBO,
JBYT'PaHHBIN yTOJI,
CKpEIUBAIOIINECs
npsIMbIE,
napajuieIbHOCTh U
MEPICHIUKYIIIPHOCT
b TIPSIMBIX U
IJIOCKOCTEM, YroJ
MEXTy MPSIMBIMH,
YTOJI MEXKAY TIPSIMOi
U TJIOCKOCTBIO, YTOJ
MEXTY TIOCKOCTSIMH,
paccTosiHue OT TOYKH
JI0 TUTOCKOCTH,
pacCTOSTHUE MEXTY
TIPSIMBIMH,




paccTosTHUE MEKTY
TJIOCKOCTSIMU;
YMEHHE
UCIIOJIb30BATh NIPU
pelIeHUH 33124
U3yueHHbIE (PAKTHI U
TEOPEMBI
TUTAHUMETPUH,
YMEHHE OIICHUBATh
pa3Mepsl 00BEKTOB
OKPYXKAOIIEeTr0 MUPA;
- YMETh ONEPUPOBATH
TIOHSATUSIMH:
MHOT'OTPaHHUK,
CCUCHUE
MHOT'OIpaHHHKa, KYO,
napauieJieuIe],
npu3Ma, MupamuIa,
¢burypa u
MMOBEPXHOCTH
BpaIlleHUs, IIIHHID,
KOHYC, 11ap, chepa,
ceueHust puUrypol
BpaIlCHHUS,
MJI0CKOCTH,
Kacaromiasicsi chepsl,
[UIAH]IPA, KOHYCA,
TUTOIIAb
MTOBEPXHOCTH
MUPAMHUJIBL, TPU3MBI,
KOHYca, IIMINHIPA,
wiomanb chepsl,
o0BeM Kyo0a,
MPSIMOYTOJIBHOTO
napaJiesienunesa,
MU PAMH/IBI, TIPU3MBI,
IIWIAH]IPa, KOHYCA,
apa; yMeHue
M300paxarh
MHOTOTPaHHUKHU U
MOBEPXHOCTH
BpallleHus, UX
CEYCHUS OT PYKH, C
TTOMOIIIBIO
YEPTEHKHBIX




WHCTPYMEHTOB U
AIEKTPOHHBIX
CPEIICTB; YMECHHE
pacno3HaBaTh
CHUMMETPHIO B
MIPOCTPAHCTBE;
yMeHHue
pacro3HaBaTh
MIPaBUIILHEIC
MHOTOTPaHHUKH;
YMETh ONIEPUPOBATH
MTOHSITUSIMH:
JIIBIDKEHUE B
MIPOCTPAHCTBE,
no100HbIe PUTYPHI B
MIPOCTPAHCTBE;
HCIIO/IL30BATh
OTHOIIICHUE
ILTIOMIACH
ITIOBEPXHOCTEH U
00BEMOB IMOJOOHBIX
buryp npu penieHuu
3a7a4;

- YMETh BBIYHUCIIATH
reoMeTpUUYEeCcKre
BEJIMYMHBI (JUIMHA,
YTOJ1, TUIOIIA/1b,
00BbeM, IUIONIAb
MIOBEPXHOCTH),
UCTIONB3YS
U3Y4EHHbIE POPMYITBI
U METO/JIBI;

- YMETh ONEPUPOBATH
MTOHSITUSIMH:
MPSIMOYTOJIBHAS
CUCTEeMa KOOpJINHAT,
KOOPJMHATHI TOYKH,
BEKTOP, KOOPIUHATHI
BEKTOpA, CKaJIsIPHOE
MPOU3BEICHUE, YTOJI
MEXy BEKTOpaMH,
CyMMa BEKTOPOB,
MIPOU3BE/ICHNE
BEKTOpa Ha YHCIIO;
HaXOIUTh C




HOMOMIBIO
U3y4EHHBIX (hopMyn
KOOPJIMHATHI
CepeIMHbI OTpE3Ka,
PacCTOsTHHE MEXIY

JABYMs TOYKaMU;

-yMeTh BEIOMpaTh
HNOAXOSIUM U3yYCHHBIN
METOJ IS PELIeHUs
3aJa4u, pacro3HaBaTh
MaTeMaTHIecKue (GaKTel 1
MaTeMaTHYECKUE MOJIEIH
B IPUPOJHBIX U
00IIIECTBEHHBIX
SIBIICHUSX, B UCKYCCTBE;
YMEHHE IPUBOIUTH

IIPUMEPBI
MAaTEMaTHYCCKUX
OTKPBITHUI POCCUHCKON U
MHUPOBOH
MaTeMaTHYSCKOMN HAYKH
OKO2. - OCO3HAHHE LIEHHOCTH YMeTb OIIEPUPOBATH
Opranu3oBbIBaTh HAay4YHOU JEATEIbHOCTH, | MOHATHAMH:
COOCTBEHHYIO TOTOBHOCTb patmonanbhas  Gynkums,
JEATEIIbHOCTb, OCYILIECTBJIATh nokazatenbHas QyHKuus,
BBIOMpATh THIIOBBIC | POEKTHYIO U cTeneHHas bymxws,
METOIBI M CHOCOOBI | MCCIIEI0BATENLCKYIO norapupmuecKas
BBITOJIHEHUS JIeSITeIbHOCTD bymxuas,
TPUTOHOMETPUICCKHUC
poecCHOHANBHBIX | HHIUBUAYAIBHO U B
¢byHKINH, oOpartHbIe
3a/1a4, OLIEHUBATh UX | TPYIIIIE.
GbyHKINW; YMEHUE
s dextuBHocTh U | OBnaneHue
CTPOHTH rpadukn
KaudecTBO. YHUBEPCAIbHBIMU N
HA3YYEHHBIX GyHKIHH,
y4eOHBIMU
UCIIONIb30BaTh  rpaduku
HOEHaBaTeHBHHMH IIPY U3YYEHUU IIPOLIECCOB
ACUCTBUAMU. U 3aBUCUMOCTEH, IIpU
B) pa6OTa ¢ pCHICHUH 3a1a1 U3 APpYTux
HH(pOpMALHCi: yueOHBIX MpEAMETOB U

- BJIaZIETh HaBbIKAMU
NOJTy4eHUs1 HHPOPMALIUU
13 HCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEIIBHO
OCYILIECTBIISTH TIOUCK,
aHaJIn3,
CUCTEMAaTU3alHIO U
UHTEPIPETALINIO
nH(pOpMaLIUY Pa3IUYHBIX
BUJIOB B hopm
MIpe/ICTaBJICHMUS;

- CO3[1aBaTh TEKCTHI B
pa3nuuHbIX (hopMarax ¢
y4€TOM Ha3HAuEHUs
nH(pOpMaLINY U 11eJIeBOI
ayJUTOpUH, BEIOUpast
ONTHUMAJIbHYIO (hOpMYy

33724 W3 pealbHOM
JKHU3HH; BBIpaXaTh
bopMyaMu 3aBHCUMOCTH
MEXY BEJIMYMHAMU,

- yMEThb OIIEpHpPOBATH
HOHATUAMU. TOXACCTBO,
TOXJIECTBEHHO®
npeobpa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO,
cucTeMa YpaBHEHUH U
HEpaBeHCTB,
PaBHOCWIIBHOCTD
ypaBHEHHH, HEPABEHCTB U
CHCTEM, palHOHAJIbHBIE,
HAppanvoOHaNIbHEIE,
HIOKa3aTelbHbIEe,

CTETICHHEBIE,




NPEJCTaBICHUS U
BU3Yyallu3aluy;

- OIICHUBATh
JOCTOBEPHOCTb,
JETUTUMHOCTD
nHdopmaruu, ee
COOTBETCTBHE ITPABOBHIM
U MOPAJIbHO-3TUYECKUM
HOpMaM;

- CIOJIB30BATh CPECTBA
MH(POPMAIIMOHHBIX U
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH B PELICHUU
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3alOHHbIX 33]a4
¢ co0JIr0IeHnEM
TpeOOBaHMI
SPrOHOMUKH, TEXHUKHU
0€3011aCHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MPABOBBIX M THYECKUX
HOPM, HOpM
MH(POPMAIIMOHHOM
0€30I1aCHOCTH;

- BJIaJIETh HaBBIKAMH
pacrio3HaBaHUs U
3a1uThl HH(pOpPMaLUHy,
UH(pOPMAaIMOHHOM
0€30MMacCHOCTH JTUYHOCTH

sorapudMuIecKue,
TPUTOHOMETPUYECKHE
YpaBHEHHsI, HEpPaBEHCTBA
U CHCTEMBI; YMETb pelaTh
ypaBHEHHsI, HEpPaBEHCTBA
U CHCTEMBI C MOMOIIBIO
pa3IMIHBIX
pelaTh

MPUEMOB;
YpaBHCHUS,
HEPaBCHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHSTh
YpaBHEHHsI, HEPABCHCTBA,
MX CHCTEMBI JJIsl PEIICHNUS
MaTeMaTHYECKMX 3a7ad U
3amad U3
obnacrei

Pa3ITMYHBIX
HayKH "
peanbHON JKU3HY;

- yMeTb CBOOOTHO
OIEPUPOBATH MOHSATHIMHU:
IBIKCHHE,
napajuIeNbHbIH IepeHoc,
CHMMETPH Ha IIOCKOCTH
U B IIPOCTPAHCTBE,
HOBOPOT,
npeoOpa3oBaHue
rofo0us, mogo0HEIE
(burypsl; ymMeTb
pacro3HaBaTh paBHbIC U
noz00HbIe GUTYPHI, B TOM
YHCIIe B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE;
YMETh HCIIOJIb30BATh
reOMETpUYECKUE
OTHOILCHUS, HAXOAUTb
reOMETpUYECKUE
BENTMYMHbI (JUIMHA, yTOJI,
IUIOIAAb, 00BEM) MPH
pelLIeHu! 3a1a4 u3
JIPYTUX Y4eOHBIX
NPEJIMETOB U U3
peanbHOM KU3HU

OKO03.IIpuanmMath
peLIeHHs B CTaHAAPTHBIX
u HECTaHIAPTHBIX
CHTyallUsiX ¥ HECTH 3a
HHUX OTBETCTBEHHOCTb.

B oGmactu
HPaBCTBEHHOT'O

JyXOBHO-

BOCITUTAHUS:
--  copMUPOBAaHHOCTH
HPABCTBCHHOT'O
CO3HAHMS, ITHYECKOTO
MOBEOCHUS;

- CIOCOOHOCTh
OIICHUBATh CUTYaIUI0 U
MPUHUMATh OCO3HAHHBIE
pelIeHUs, OPUEHTUPYAICH
Ha MOpaIbHO-
HPaBCTBCHHBIC HOPMbI H

IIEHHOCTH;

YMeThb OTIepPUPOBATH
MOHATHUSIMHU:
parvoHabHEIE,
HppanyuoHajbHbIE,
MOKa3aTesbHEIE,
CTETICHHBIE,
norapupMuyecKue,
TPUTOHOMETPUYECKHE
ypaBHEHHS u
HEpaBEHCTBA, ux
CHCTEMBI;

- yMEThb
MOHATHUSIMHU:

OTIEPHPOBATH
MHOTOTPAaHHHK, CCUYCHHE
MHOTOTPaHHHKA, KyoO,
napaJulesIeuIe,

npusMa, IMpaMua,

¢urypa M TOBEpXHOCTbH




- OCO3HaHHUC JIMYHOI'O

BKJIaJla B TIOCTPOCHHUE
YCTOHYHMBOTO OYyyIIEro;
- OTBETCTBEHHOE
OTHOIICHHE K CBOUM
poautensiMm U (WJIH)

ApyruM 4YJi€HaM CCEMbHU,

CO3/IaHHUI0  CEeMbU  Ha
OCHOBE OCO3HAHHOTO
NIPUHATHUS LIEHHOCTEN
CEeMEWHOM  KHU3HU B
COOTBETCTBUU c
TpaluLUsSMU  HApOJIOB
Poccuu;

OsBnanenue
YHHUBEPCATbHBIMU
PEryIATUBHBIMU
JICACTBUSAMMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOSITEIIbHO
OCYIIECTBIISTh
MI03HABATEIbHYIO
NeSITeNIbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U
(bopMynHMpoBaTh

coOCTBEHHBIC 3a/laydl B
o0OpazoBarenbHON

ACATCIIBHOCTHU u
JKU3HCHHBIX CUTYallHsiIX;
- CaMOCTOSITENILHO
COCTaBIISITh
pemieHus mpoOIemMbl ¢
y4eToOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX

IJ1a”d

BO3MOKHOCTEN 51
MPEOYTEHHUI;

- JlaBaTh OIICHKY HOBBIM
CUTYaIIHsM;
CIOCOOCTBOBATh
(bopMHpPOBaHHUIO "
MPOSIBJICHUIO  [ITHPOKOU

SPYAMIIMM B  Pa3HBIX
o0nacTIx 3HAHMH,
IIOCTOSHHO ITIOBBIIIATH

BpAILCHUS, LHJIMHID,
KoHyc, 1map, cdepa,
CeUCHUS ¢urypsr
BpAaIlleHUs,  IUIOCKOCTb,
Kacaromascs cepsr,
LWJTHHIPA, KOHYyca,
IUIOIIaJb  MOBEPXHOCTH
MHPaMUIbL, MIPU3MBI,
KOHYyca, LMITHHIpA,
wiomanb chepsl, 00beM
Ky0a, TPSIMOYTOJIBEHOTO
napajlelenunena,

HPaMHIbI, HPU3MEI,
[MJIMHIpA, KOHYyca, Iapa;
yMEHHE n3o00paxxaTh
MHOTOI'paHHUKHU n

IIOBEPXHOCTU BpALLECHUS,
HX CEYeHus OT PYyKH, C

MOMOIIBI0  YEPTEXHBIX
HHCTPYMEHTOB u
JNIEKTPOHHBIX  CPEACTB;
yMEThb pacmno3HaBaTh
CUMMETPHIO B
MPOCTPAHCTBE; yYMETb
pacrno3HaBaThb

IMpaBUJIbHBIC
MHOTOI'paHHUKHU;

- YMETH OIIEpUPOBAThH
IIOHATUAMU:
MPSIMOYTOJILHAS CUCTEMA
KOOD/IMHAT, KOOPAUHATHI
TOYKH, BEKTOP,
KOODPJIMHATHI BEKTOPA,
CKaJISIPHOE
MPOU3BEICHHE, YTOI
MEXKy BEKTOPAMH,
CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPa
Ha YHUCJIO; HAXOUTh C
TOMOIIBIO N3YYCHHBIX
(hopMyIT KOOPIUHATHI
CepeuHbI OTPE3Ka,
pacCTOsTHUE MEXY IBYyMS
TOYKAMU




CBOI 00pa30BaTEeNbHBIN 1
KYJIbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:
WCIOJIb30BaTh  MPHEMBI
pediekcun A OIEHKH
CUTYaIIWH, BBIOOpA
BEPHOTO PEIICHHUS;

- YMETh OIIEHUBATh PUCKHU
u CBOCBPEMEHHO
MPUHUMATh PEIICHUS I10
HX CHHKCHHIO,

B) SMOILIMOHAIBHBIN
HHTEIICKT,
MpeArnoJararonun
c(hOpPMHUPOBAHHOCTb:
BHYTpEHHEH MOTHBAIIHH,
BKJIIOYAIOIIEN
CTpEeMJICHHE K
JOCTHDKCHHIO LIEd U
yCIIexy, ONTHUMHU3M,
WHHUIIMATHBHOCTb,
yMEHHE JIeiCTBOBATh,
HCXOIs u3 CBOHX
BO3MOKHOCTEH;

- DMITaTHH, BKJITFOYAIOIIEH
CITOCOOHOCTh TTOHUMAaTh
SMOIIMOHAIBHOE
COCTOSIHHE TPYTHX,
VYHUTBIBATH  €r0  TIpH
OCYIIIECTBICHUHI
KOMMYHHKAIINH,
CIOCOOHOCTh K
COUYYBCTBHIO u
COTIePSKUBAHHMIO;

- COIIMaJIbHBIX HABBIKOB,
BKJIFOYAIOIINX
CIIOCOOHOCTD
BBICTpanBaTh
OTHOLIEHUS C IPYTUMHU
JIIOIbMU, 3a00TUTECA,
HpOfIBJ’IHTL I/IHTepeC 158
pazpemats KOHQIUKTHI

OKO04.
Ocy1ecTBIATH
TTOUCK
HCIOJIb30BaHUE
uH(popmManuu,

TOTOBHOCTbH K
CaMOpa3BUTHIO,
CaMOCTOSITCILHOCTH U
CaMOOTIPEICIICHHIO;

- yMeTb OINEpHUpOBaTh
HNOHATUSIMU:  CIIy4alHBIN
OMBIT WM  CcIydaiiHOe
coObITHE,  BEPOSATHOCTH
CIIy4aiiHOTO COOBITHS,;




HEOOXOAUMON ISt
3¢ pexTuBHOTO
BBIIIOJHEHUS
podecCHOHATBHBIX
3aj1ad,
podeccrnoHaIbHOTO
u JUYHOCTHOI'O
pa3BHUTHS.

-OBJIaJICHUE  HaBBIKAMM
yueOHo-
HCCIIEI0BATEIbCKOM,
IIPOEKTHOMN u
COLIMAIbHOMN
JIeSITEILHOCTH;
OBianenue
YHUBEpPCAIbHBIMU
KOMMYHUKATUBHBIMU
JIEHCTBUSIMU

0) coBMecTHas
JICSITEILHOCTD:

- MMOHUMATh H
HCITIOJIb30BaTh
MpeuMyIlecTBa
KOMaHIHOU u
WHIUBULYAIbHON
paboTHI;

- MIPUHUMATH Lenu
COBMECTHOI
JIeSITeIIbHOCTH,
OpraHu30BbIBATH "
KOOPJMHUPOBATH
IEUCTBUSA o ee
JIOCTHKEHHIO:
COCTaBJIATh IUIaH
JIEUCTBUM, pacCIpeesiTh
pOiM C y4E€TOM MHEHUI
Y4aCTHUKOB 00CYXJ1aTh

PE3YIbTAThI COBMECTHOM

paboThI;

- KOOpIMHUPOBAaTH U
BBINOJIHATE  paboTy B
YCIIOBUSIX  pe€ajbHOro,
BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIISATh
MTO3UTHUBHOE
CTpaTEruueckoe

MOBCACHUC B PA3JIMYHBIX

CUTyallusiX, TPOSBISATH
TBOPYECTBO 51
BOOOpaXkeHue, OBITH
HNHUIITUATUBHBIM.

YMETb BBIYHCIIST
BEPOSITHOCTh c
HCTIONIb30BaHUEM
rpadUUecKuXx  METOIOB;
TIPUMEHSTH (bopmyIBI
CIOXKEHUSI U YMHOXEHHUS
BEpPOSATHOCTEH,

KOMOHMHATOpHBIE (DaKTHI U
(bopMynBl TIpH  pEIICHUU
3aj1ay; OLICHUBATh
BEPOSATHOCTH  PEAJIbHBIX

COOBITHI; 3HAKOMCTBO CO

ClIy4JailHBIMU
BEIIMYHUHAMHU, yMeHHE
TIPUBOIUTH TIPUMEPEI
MIPOSIBJICHUS 3aKOHA
OOMIBIIHX YHCeNn B
MPUPOIHBIX u
00I1IECTBEHHBIX
SIBIICHHSX;

- yMEThb CBOOOIHO
OTIePHPOBATH MOHATHAMU:
CTEIEeHb c LEeIBIM
IOKa3aTelIeM, KOpEHBb
HATypaJdbHON  CTCICHH,

CTEIeHb C PalOHAJIbHBIM
MoKazaTejeM, CTEHEHb C
JIEHCTBUTEIIbHBIM
(BEIECTBEHHBIM)
nokasaTesneM, Jiorapupm
4Hcia, CHHYC, KOCHHYC U
TaHI€HC TPOM3BOJIBEHOTO
4HCIa;

- YMETb
OIIEpUPOBATH TOHATHAMU:
rpaduk byHKIMH,
oOpartHas byHKIWS,
GyHKIHH,
GbyHKIHA,
GbyHKIA,
GbyHKIHA C
TIOKa3aTelIeM,

CBOOOIHO

KOMITO3HIIHSI
JIMHEHas
KBajlpaTHiHast
CTETIeHHas!
LEITBIM
TPUTOHOMETPUYECKHE
¢byHKIMY, oOpaTHbIe
TPUTOHOMETPUYECKHE
(GyHKINHM, TIOKa3aTelbHas
u norapupmMIaecKas
(bYHKIMH; YMETh CTPOUTH
rpaduKn (hyHKIINH,
BBITIOJIHSATh
npeoOpa3oBaHus
rpadukoB (yHKIHH;

- YMEThb HCIIOJIb30BaTh
rpaduKu  QYHKIUH Ui
W3y4EeHUs] TPOLECCOB U




Osnanenue
YHUBEPCATbHBIMHU
peryasiTUBHBIMU
JICACTBUSAMMU:
) IpUHATHE  Cce0s
JIPYTUX JIIOJICH:

- NPUHUMATh MOTHBBI
apryMEHTBI
Iojen
pe3yIbTaTOB

pu

JIeITEIIbHOCTH;

u

u

ApyTHX
aHaJINn3¢

- IpU3HABaThb CBOC IPaBO

U TpaBO APYrux Jojei

Ha OIIMOKHU;
- pa3BHBaTh

COCOOHOCTH MOHUMATh

MUp € NO3HUIUU APYTOIro

3aBUCUMOCTEN pu
peIIeHNH 3a/1a9 U3 IPYTUX

y4eOHBIX MPEIMETOB U U3

peanbHOI JKU3HU;
BEIpAXaTh  (opMyIaMu
3aBUCHMOCTH MEXIY
BEJINUNHAMY;

- cBOOOJHO OIIEpUPOBATH

MOHATHSAMHU: YEeTHOCTb
GbyHKIUH,
HNEePHOJUIHOCTD
¢GbyHKINH,
OIpaHMYECHHOCTb
(YHKINN, MOHOTOHHOCTH
¢GbyHKINH, IKCTPEMYM

GbyHKIUH, HauOOJIBIIEEe U
HavMeEHblIee  3HAYCHHUS
(bYHKIMY Ha IPOMEKYTKE;
YMETb MPOBOIUTD

uccienoBanue GpyHKINY;

YCJIOBCKaA - YMETh UCNOJIL30BaTh
cBolicTBa U rpadukn
GYHKIUR U1 pelieHust
YPaBHEHUM, HEPABEHCTB U
3aj1a4 ¢ IIapaMeTpaMmy;
n300pakaTh Ha
KOOpJIMHATHOM
IUIOCKOCTH MHOKECTBA
pelIeHnd ypaBHEHUH,
HEPaBeHCTB M UX CUCTEM
OK 05. YMETb OIIEPUPOBATH
I/ICHOJ'IIBOBB.TB - Y6C)KJICHHOCTI) B IOHATHUAMMU: cpeaHee
- apudmernyeckoe,
HH(pOPMAIIOHHO 3HAYMMOCTH s | P
KOMMYHHUKAI[OHHbI MejuaHa, HauOonbIlee U
€ TeXHOJIOTHMHU B JIMYHOCTH | 00IecTBa HauMEHblIee  3HAYCHMS,
1po (b eCCHOHALHOM OTCYCCTBCHHOI'O H | pa3Mmax, auacnepcus,
NeSTebHOCTH. MHUPOBOTO HCKYCCTBA, | CTAHIAPTHOE OTKIOHCHHE
ITHHYECKHUX KYJIbTYpHBIX | THCTOBOTO Habopa;
.o YMeHHUe U3BJICKATh,
TpaAWIUii ¥ HAPOJHOTO
UHTEPIPETHPOBATh
TBOPYECTBA; usdopmarmo,
- TOTOBHOCTDH K | mpencraBiaeHHYIO B
CaMOBBIPAKEHUIO B | Tabumuax, Ha
PasHbBIX Bujax | AMarpammax, rpadukax,
OTpaXXarollyl0 CBOMCTBa
HCKYCCTBA, CTPCMJICHUC
pEAIBHBIX IPOLECCOB U
HPOSBIIATH Kaq9CCTBA | gpnepmii; mpencraisTh
TBOPYECKOU JINYHOCTH; HH(OPMAITHIO C TOMOIIHIO
Osnaneuue TabIUL W AMarpamu;
YHUBEPCATbHBIMH HCCTICORATE
CTaTHCTHYECKHE JIaHHBIE,
KOMMYHHKAaTHUBHBIMHA
. B TOM yucie c
JACHUCTBHUSIMU. pUMEHEHHEM
a) oOmIeHue: rpadMuecKUX METOJO0B M

QJICKTPOHHBIX CPEICTB,




- OCYIIECTBIISATh
KOMMYHHUKAIIUH BO BCEX
cdepax KHU3HH,

- pacmo3HaBaTh
HeBepOaIbHBIC CpPEICTBA
o0IIIeHMS,
3HAYEHHUE

[IOHUMAThb
COLIMAJIBHBIX
3HaKOB,  pAaclO3HaBaThb
MIPEATIOCHUIKU
KOH(IMKTHBIX CUTyalUi
U CMATYaTh KOH(IUKTHL;

- Pa3BEpPHYTO U JIOTUYHO
U3JIaraTh CBOI TOYKY
3peHUS C
WCIOJIb30BaHUEM
SA3BIKOBBIX CPCIACTB

- yMeTh
TTOHATHSIMH:

OTIEpPUPOBATH
TOYKa,
npsimMas, IUIOCKOCTB,
MPOCTPAHCTBO,
JIBYTpaHHbIN

CKpelIuBaromuecsa

yrod,

IpsIMble, MapauIeNbHOCTh
U HepHeHIUKYISIPHOCTh
HOPSMBIX U IUIOCKOCTEH,
Yrojl MeXIy HpsMBIMH,
Yroia MexIy NpsSAMod u
IUIOCKOCTBIO, YTOII MEKAY
IUIOCKOCTSIMH,

paccTosiHAE OT TOYKH 0

IUIOCKOCTH,  PacCTOSIHHE
MEXAY MIPSIMBIMH,
paccTosiHue MEXKIY
IJIOCKOCTSIMY;

- YMETb UCIIOJIb30BaTh
NIPY pELICHUH 33134
n3y4eHHble (HaKThl U
TEOpEeMBbI IJIAHUMETPUY;
YMCHHE OLICHUBATD
pa3Mepsl 00bEKTOB
OKPY’KarolLIero Mupa

OK 06. PaGorars B

KOJIJICKTHBE
KOMaHjIe,

3¢ pexTUBHO
oOmarecs
KOJIJIETaMH,
PYKOBOJICTBOM,

OTPEeOUTENSAMHU.

)51

- OCO3HaHHE
oOy4armuMucs
pOCCHUICKON
TpaKJIaHCKOU
WUJIEHTUYHOCTH;

- 1IeJICHANPaBIEHHOE
pa3BUTHE BHYTPEHHEN
MO3UIINH JINYHOCTH HA
OCHOBE J1yXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEN HapOJ0B
Poccuiickoii ®enepanuy,
HUCTOPUYECKUX U
HallMOHAIbHO-
KYJIbTYPHBIX TPATUIIUHI,
(hopMUpOBaHHE CUCTEMBI
3HAYUMBIX [IEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO
MUPOBO33PEHUS,
MPaBOCO3HAHUSI,
JKOJIOTUYECKOU
KYJIBTYPBI, CIIOCOOHOCTH
CTaBUTH LI€JIU U CTPOUTH
YKU3HEHHBIC TIJIAHBI,

- TOTOBHOCTb BECTH
COBMECTHYIO
JeSTEIbHOCTD B
WHTEpecax

- YMETh pemaTh
TEKCTOBBIC 33/1a49H Pa3HBIX
TUTIOB (B TOM dHCJIE Ha
MPOIICHTHI, TOJH U YaCTH,
Ha JBIDKEHHE, paboTy,
CTOMMOCTh  TOBapoB U
YCIyT, HaJoTH, 3a7a4u U3
obxacti yIpaBJICHUS
JUYHBIMH U CEMEHHBIMH
(uHAHCAMU); COCTABIIATH
BEIPOKCHUS, YpaBHEHUS,
HEpaBEHCTBA u 1704
CHUCTEMBI TI0  YCJIOBHIO
3a7a4u, HCCIIe0BATh
MOJYYCHHOE pEUICHHUE H
OLIEHNBATh
MpaBa0NOI00HOCTD
Pe3yJbTaToB;

- *ymemsv onepuposamo
NOHAMUAMU
onpeoenenue,
meopema, credcmaue,
ceo1icmeo, NPU3HAK,
00KaA3amenbcmeo,
PABHOCUTIbHBLE
dopmynuposku;
dopmyauposamo
obpammoe u
NPOMUBONONOHCHOE
ymeepoicoeniue,
npueooums npumepsvl U
KOHmMpnpumepbi,
UCNOIb308aMb
Mamemamuieckou
UHOYKYUU,  NPOBOOUMD

akcuoma,

ymemb

Mmemoo




TPa’KJaHCKOTO
oO1ecTBa, yaacTBOBaTh
B CaMOYMPABJICHUH B
0011e006pa3oBaTeIIbHON
OpraHu3alH U JIETCKO-
FOHOIIIECKHX
OpraHu3aIusx;

- YMEHUE
B3aHUMOJICHCTBOBATh C
COIIMAJIbHBIMU
WHCTUTYTaMU B
COOTBETCTBUM C MX
GyHKIUSAMU U
Ha3zHA4YCHHEM;

- TOTOBHOCTbB K
T'YMaHUTAPHOU U
BOJIOHTEPCKOU
JIeSITEIIbHOCTH;
MaTpUOTUYECKOTO
BOCIIUTAHHUS:

- cOpMHUPOBAHHOCTH
pOCCHUICKON
TpaKJIaHCKOU
HICHTUYHOCTH,
MaTpUOTU3MA, YBAXKECHUS
K CBOEMY Hapoay,
YyBCTBA
OTBETCTBEHHOCTH TIEpe]]
Ponunoii, ropnoctu 3a
CBOM KpaH, CBOIO
Ponuny, cBOM s13bIK 1
KYJIbTYpY, IPOILIOE U
HaCTOSIIEe
MHOT'OHAIIMOHAJILHOTO
Hapoza Poccuu;

HX HCITOJIb30BaHUS B
MMO3HABATCILHOU U
COLIMAJIBHON MPAKTHKE,
TOTOBHOCTH K
CaMOCTOSITEIbHOMY
MJIAHUPOBAHUIO U
OCYIIECTBIICHUIO
yueOHOU AesITeNbHOCTH,
OpraHu3aIyu y4eOHOoTro
COTPYAHHYECTBA C
neJaroru4yecKuMu
pabOTHHUKAMU U
CBEPCTHUKAMH, K
YYaCTHIO B TOCTPOEHUU
VHIUBUYyaIbHON
o0Opa3oBaTenbHOI
TPaCKTOPHH;

odokazamenvhvle
paccyscoenus npu
peuteHuu 3adat,
oyeHusams  JI02UHECKYIO
NPasuIbHOCMb
paccysicoenull;

-ymems €c80000HO
onepuposamu
HOHSIMUSIMU
HOCNe008AMENbHOCHD,
apugmemuueckas
npozpeccusi,
2eomempuyecKas
npoepeccusi, 0ecKoHe4HO
yovisaouas
2eomempuyecKas
npoepeccusi; ymembs
3a0asamso
HOCNe008AMENbHOCIU, 6
MOM yucie ¢ ROMOUbIO
DEKYPPEHMHBIX hopMYL,

- ymemb 6bl6Upamo
n00X00awull Memoo 0is
pewenus 3a0ayu;
HOHUMAHUE 3HAYUMOCTHU
MaAMeMamuxy 6 uzy4eHuu
NPUPOOHBIX U
0bwecmeenHvIx
npoyeccos u a6ieHull,
YMemb pacno3Hasams
nposielieHue 3aK0HO8
Mamemamuxy 6
uckyccmee, ymen
npUOOUMb RPUMEPLL
MamemMamuyeckux
OMKPLIMULL POCCULICKOU U
MUpOBolL
MaAmMemMamuyeckol HayKu




- OBJIaJICHUE HaBBbIKAMU
y4eOHo-
HCCIIEI0BATEIbCKOM,
MPOEKTHOU 1
COLMaILHOM
JIeSITeIbHOCTH

OK 07. bpare Ha | - pa3pabarbiBaTh ILIaH YMETb OnepupoBaTh
cebst peLICHHS TPOOJIEMBI C NOHATHAMH:  QyHKuHA,
OTBETCTBEHHOCTb 32 | yyeToM aHANH3a HempepeiBHAA  QyHKIH,
pabory WIEHOB | yyvierommxcs HPOHSBgﬂHaHs
nepBooOpazHasi,
FOMAIALT MaTCpHaIIbHBIX 1 oIpe/ieIeHHbII HHTerpal;
(NOI4MHCHHBIX), HeMaTepHaJIbHBIX ’
METh HaXOJIUTh
pe3yabTaT R yme axon
MIPOU3BOJTHBIC
BBITIOJIHEHU S PeCypeoB, p a 0 .
o - 9JIEMEHTAPHBIX (YHKIHNA
3aIaHuI. OCYHICCTBIIATH 5 p YHKIIHUH,
I_IeJIeHaHpaBJ'IeHHLII/I HCIOJIb3Ys CIIPABOYHBIC
[IOUCK IIepeHOca CpeicTB | MATEPHANbL HCCIe/I0BaTh
. B MOPOCTEHIIMX CITydasx
U cI0c000B JCUCTBUS B
b GbyHKIAN Ha
IpoMPECCUOHAIbH
p Yo MOHOTOHHOCTb, HaXOJHTh
cpeay; HaunOoJbIINe u
- YMETH IIEPEHOCUTD HaMMEHBIIME  3HAYEHHUS
3HaHUS B byHKIMI; CTPOMTH
[I03HABATEJILHYIO U rpadMKd MHOTOYJICHOB C
IPAaKTHYECKYIO 00acTH | MCTOIb30BAHNEM
JKU3HEICATCIIbHOCTH, anapara
MaTeMaTHIECKOTO
- [Ipeajiaratb HOBLIC
aHaIM3a; TIPUMEHSTh
IIPOEKThI, OLICHUBATH
MIPOU3BOJTHYIO npu
UJICH C IO3UIHN pemieHMH  3agad Ha
HOBU3HBI, JIBIKEHHE, peraThb
OPUTHHAJILHOCTH, MPaKTHKO-
MPAKTUYECKOU OPHEHTHPOBAHHbIE
3HAYUMOCTH; 33/1aud Ha HauOOJbIINE U
- J1aBaTh OLICHKY HOBBIM HAaUMEHbBIIME 3HAYCHUS,
Ha HaxoXJIeHWe IIyTH,
CUTYyalusIM, BHOCUTH
CKOPOCTH M yCKOPEHHUS;
KOPPEKTUBBI B
- yMeTb OIlepHUpPOBAThH
ACATCIILHOCTD, TOHSTHSIMH: JIBHXKEHHE B
OLCHUBATh COOTBCTCTBUC MPOCTPAHCTBE, [0I00HbIE
PE3YyJIbTAaTOB LCIIAM ¢urypsl B npoCTpaHCTBE,
UCIIOJIb30BaTh OTHOILIEHHUE
IJI0IIa e MOBEPXHOCTEH
1 00BEMOB IOHOOHBIX
¢uryp Tpm  pelIeHHH
3ajad;
- YMETb BBIYHCIIATH
reOMeTpUUECKHE
BEJIMYMHEI (IJTUHA, YTOJ,
IUIOIA/Ab, 00BEM,
TUTOIAAb TOBEPXHOCTH),
HCIIOJIb3YS N3YUCHHBIC
(hOpPMYIIBI I METOTBI
K -1.1 YMETh: - yMmeThb pewarp
OCYIIECTBISTH OCYILECTBIIATH TEKCTOBBIE 3a]1aull pa3HbIX




npodeccuonanpHoe | MpodeccuoHATBHOE THIIOB (B TOM 4HCIC HA
TOJIKOBAaHHE HOPM TOJKOBaHHE TIPOLCHTEL, O 1 H4CTH,

Ha JIBWKeHHE, pabory,
ImpaBa. HOPMATUBHBIX IMPAaBOBLIX
CTOUMOCTh TOBapoB H

aKTOB Ul  PCaIM3alluM | yenyr, manoru, 3amaun u3
IIpaB IrpaxaaH B C(bepe obnactu yIpaBJIeHUS
IICHCUOHHOT O JIMYHBIMH U CEMEHHBIMU
obecreyeHus u | puHaHCaMH); COCTaBIATH
BBIPDAKCHUS, ypaBHEHHS,
HEpaBEHCTBA u ux
CHCTEMBI TI0  YCIIOBHIO
3a7a4H, HCCIIE0BaTh
MOJy4eHHOE pELIeHUue Hu
OLICHUBATb
MIPaBIONOI00HOCTh
pe3yIbTaTOB;

- YMemb Onepuposamb
NOHAMUAMU
onpeoenenue,  aKcuomad,
meopema, cnedcmaue,
C80liCMe0, NpU3HaK,
00KA3amenbcmaeo,
PAasHOCUNIbHBIE
@opmyauposku;  ymems

COLIMAJILHOM 3alllUTEIL.

Gdopmynuposamo
obpammnoe u
NPOMUBONONOJCHOE
ymeepoicoenue,
npusoouUmb  NpuMepsbl U
KOHmpRpumepbl,
UCRONbL308aANMD Memoo
Mamemamuyeckou
UHOYKYUU,  NPOBOOUMD
OJoKkazameinbHble
Paccyscoenust npu
peutenuu 3a0ad,
oyeHusams  JI02UHECKYIO
NPasUIbHOCMYb
paccysicoenutl;

Pe3yabrartsl 00yuenus, periiamedtTupoBanubie PI'OC COO ¢ yuerom ®I'OC
CI10

IIpenmeTtHble pe3ynbTaThl HA 6230BOM YPOBHE OTPaXkaroT:

JIP6 01. Bnagenue MeTojamMM J10Ka3aTeNIbCTB, aITOPUTMAMHU PELICHUS 3a]ad; YMEHUE
(bopMyIHpOBaTH OIPEICIIEHUS], aKCHOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJUTH JI0Ka3aTeIbHbIE
paccyX/IeHHs B X0JI€ PELUICHMs 3a/1a4;

JIP6 02. YMeHue onepupoBaTh MOHATHUSMHU: CTENEHb YMCIA, JIOrapudM 4YuCia; yMEHUE
BBIMIOJHATh BBIUMCIEHHE 3HAUEHUH U MpeoOpa3oBaHMsl BBIPAXKEHHM CO CTENEHSIMU U
norapudmamu, mpeodpazoBaHus APOOHO-PALMOHATBHBIX BbIPAKEHHUI;



JIP6 03. VYmenue omepupoBaTh TMOHSATHUSMH: pallMOHAIBHBIC, HWPPAIMOHAIBHEIE,
NoKa3aTeJbHbIC, CTENEHHBIE, JiorapuMuyeckue, TPUTOHOMETPUYECKHE YPAaBHEHUS H
HEPaBEHCTBA, X CHCTEMBI;

JIP6 04. Ymenue omepupoBarh TMOHATHAMHU: (DYHKIUS, HENpepbiBHAA (QYHKIUS,
NPOM3BOJIHAS, TEPBOOOpa3Hasi, OIpPEICICHHBId WHTErpaj; yMEHHE HaXOJUTh HPOU3BOJHBIC
JJIEMEHTAPHBIX (DYHKIMH, MCHONb3ys CIpPaBOYHBbIE MaTepHajbl; UCCIEN0BaTb B MPOCTEHIINX
cilydasx pyHKIMU HA MOHOTOHHOCTb, HAXOIUTh HANOOJIbIINE M HAUMEHbILINE 3HAaYeHUS QYHKLINH;
CTpPOUTh TIpaMKd MHOIOWIEHOB C HCIOJb30BAHMEM aIlmapara MaTeMaTH4YEeCKOIo aHalu3a;
OPUMEHATh NPOM3BOJHYIO IPU pPELICHMM 3aJad Ha JABWKEHHE; pellaTh I[PaKTHKO-
OpPUECHTHPOBAaHHBIC 33/1a4M HAa HAMOOJbIINE M HAUMEHBIIWE 3HAUCHHs, HA HAXOXJCHUE ITYTH,
CKOpPOCTH M YCKOPEHUS;

JIP6 05. YMmeHue onepupoBaTh MOHATUSMH: pallMOHATIbHAS (YHKLHMSA, TOKa3aTebHAs
dyHKuus, creneHHas (QyHKUus, Jorapupmuueckas (GpyHKIUSA, TPUTOHOMETpUYecKre (yHKINH,
oOparHble (DYHKIMM; YMEHHE CTPOUTHh I'pa@UKH M3y4eHHBbIX (DYHKIMHA, UCIOIb30BaTh IpaduKu
IPU U3yYEHUH IPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33134 U3 IPYTUX YU€OHBIX IPEIMETOB
U 33/1a4 U3 peajbHOM KU3HU; BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX/1y BeJIMUYNHAMM;

JIPG 06. YMeHue pemiatb TEKCTOBBIE 33/1a4M PAa3HbIX TUIIOB (B TOM YMCJE HAa IPOLEHTHI,
JIOJIM ¥ 4acTH, Ha JBW)KEHHUE, pabOTy, CTOMMOCTh TOBApOB M YCIIYT, HAJIOTH, 33/1a4 U3 00JIacTu
yIpaBJICHUS] JIMYHBIMH M CEMEHHBIMH (PUHAHCAMH); COCTABISATH BBIPAKEHHS, YpPAaBHEHHS,
HEPaBEHCTBA U X CHCTEMBI IO YCIIOBHIO 33/1a4H, HCCIIEI0BATH MOTyYCHHOE PEIICHUE 1 OLICHUBATh
IPaBONIOI00HOCT PE3YIIbTATOB;

JIP6 07. YmMeHue onepupoBaTh NOHATHAMM: CpeaHee apuU(pMETHdYecKoe, MeHaHa,
HauOoJIbIlIee U HAUMEHbLIIee 3HAUCHMsI, pa3Max, JUCIIEPCHs, CTaHIapTHOE OTKIOHEHHUE YMCIOBOTO
Habopa; yMeHHEe U3BJIEKaTh, UHTEPIPETUPOBATh HH(POPMALIHIO, IPEACTABICHHYIO B TaOIUIaX, Ha
JrarpaMmmax, rpaukax, OTpakarollylo CBOMCTBA peabHbIX MPOLIECCOB U SIBIICHUH; TPEACTaBIATh
UH(POPMALIMIO C MOMOIIBIO TAOJIUI] M JUarpaMM; HUCCIIEAOBaTh CTATUCTUYECKUE JIaHHBIE, B TOM
YHcIie ¢ IPUMEHEHNEM TpaUuecKiX METOIO0B U AJIEKTPOHHBIX CPEJICTB;

JIP6 08. YMeHue ornepupoBaTh MOHATUSMU: CIYYalHBINA ONBIT U ClIy4dailHOE COOBITHE,
BEPOSTHOCTh CIYYallHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOATHOCTH C HCIOJIB30BAHUEM
rpadU4ecKuXx METOJOB; TPUMEHSTh (QOPMYIBI CIOXKEHHS M YMHOXCHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (QakThl U (HOPMYJIbI MPH PELICHUHU 3ajay; OLIEHWBATh BEPOSTHOCTH PEAbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMH BETMUMHAMM; YMEHHE NIPUBOJUTH IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIIMX YUCEN B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

JIPG 09. YMmeHue onepupoBaTh MOHATUAMU: TOUKA, IpsAMasi, IIOCKOCTh, MPOCTPAHCTBO,
JIBYTPaHHBIN yroJl, CKPEIIMBAIOIIUECS MPSMbIE, TTAPAIUIETLHOCTD M IEPICHIUKYISIPHOCTD MPSIMBIX
U TUTOCKOCTEH, Yroil MEXIy MPSIMBIMH, YTOJI MEXKIY TNPSMOW W TUIOCKOCTBIO, YrOJ MEXKIY
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHHE MEXIY NPSIMBIMU, PACCTOSIHHE
MEXy TUIOCKOCTSIMHU; YMEHHE UCIIOIB30BATh MPH PEIICHUN 331ad U3y4eHHbIE (DAKTHI 1 TEOPEMBI
IUTAaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEr0 MUPa;

JIP6 10. YMeHue onepupoBaTh MOHATUSMHU: MHOTOTPaHHUK, C€YEHHE MHOTOTPAHHUKA,
KyO, mapajuienenunes, npu3Ma, mupamuia, Gurypa 1 mNoBEpXHOCTh BPALICHUs, IIMINH/P, KOHYC,
map, cdepa, cedeHus (GUrypbl BpalleHus, IIIOCKOCTh, Kacaromasics chepsl, HIHIMHIpPA, KOHYCa,
IUIOIA/1b TOBEPXHOCTH MUPAMM/IbI, IPU3MBI, KOHYCA, IUJIMHAPA, IJI0Maab chepbl, 00beM Kyoa,
NPSMOYTOJIBHOTO TapaljieNienuie/a, MIpaMuIbl, TPU3MbI, [WJIHHIPA, KOHYyCa, Iapa; YMEHUE
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIEHHS, UX CEYCHHS OT PYKH, C TIOMOIIBHIO



YEPTEKHBIX MHCTPYMEHTOB M JIJIEKTPOHHBIX CPEICTB; YMEHHE pPACIO3HaBaTh CUMMETPHUIO B
MIPOCTPAHCTBE; YMEHUE PACIIO3HABATH MPABMIIbHBIE MHOTOTPAHHUKY;

JIP6 11. YMeHue omnepupoBaTh MOHATHUSAMH: JBUKCHHE B IPOCTPAHCTBE, IMOJAOOHBIC
Gurypsl B MPOCTPAHCTBE, HCIOJB30BaTh OTHOIICHWE IUIOMIAJCH MOBEPXHOCTEH M 0OBEMOB
noJ00HBIX (pUTYp TIpU peLIeHUH 3aay;

JIP6 12. YMeHue BBIYHCIIATh T€OMETPUUCCKUE BETMYMHBI (AJIMHA, YTOJI, TI0MAb, 00BbEM,
IUIONIA/Ib TOBEPXHOCTH ), UCIIOJIb3Ysl U3YYEHHBIE (POPMYJIIBI U METO/IBI;

JIP6 13. YMeHme orepupoBaTh MOHATHSMHU: MPSAMOYTOJIbHAS CHCTEMa KOOPIWHAT,
KOOPJMHATBl TOYKH, BEKTOP, KOOPJIMHATHI BEKTOpA, CKAJISPHOE MPOU3BEACHHUE, Yroll MEXIY
BEKTOpaMU, CyMMa BEKTOPOB, MPOM3BEACHUE BEKTOpPAa HA YHUCJIO; HAXOAWTH C IOMOIIbIO
W3YYCHHBIX (DOPMYII KOOPIUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEKY JBYMsSI TOUKAMHU;

JIP6 14. Ymenue BbIOMpaTh MOAXOIAIIMK M3YyYCHHBIH METON Uil PEUICHUs 3aJauu,
pacrmo3HaBaTh MaTeMaTHYecKhe (akThl W MaTeMaTHYeCKHEe MOJIEM B TPUPOTHBIX U
OOIIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHE MPHUBOIUTH MPUMEPbl MaTEeMaTHUECKHUX
OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTUYECKOW HAYKH.

@DoH/1 OLIEHOYHBIX CPEICTB JJI1 BXOJAHOT0 KOHTPOJIS
BXoaHO# KOHTpPOJIb COCTOMT M3 3aJlaHul, B3ATBIX W3 OTKpbIToro 6anka OI'D m BIIP mo
MareMatvuke. Ha BbImogHEHWE 3aaHUil BXOJAHOTO KOHTpPOJIs aaercs 1 akageMuyeckuii dac (45

MUHYT).

BX0/1HO KOHTPOJIb COCTOUT MX 2-X YacTeil: 00s13aTeIbHON U JOTIOTHUTEIBHOM.

OO0s3aTenbHass 4YacTh COACPXKHUT 3aJaHUSl MHUHHUMAJIbHOTO 0053aTeIbHOTO0 ypPOBHS,
JIOIIOJIHUTEIIbHAS YacTh — O0JIee CIIOKHBIC 3aJaHus.

[Tpu BeIMOTHEHUU 3aAaHUN TpeOyeTCs MPEICTaBUTh X0/ PEIICHUS U yKa3aTh MOJIy4YEeHHBIH
oTBeT. [IpaBUIBEHO BBITTOJIHEHHOE 3aJ]aHUE U3 00S3aTEIHHON YacTH OIICHUBAETCS B OJMH OaJlT;
MPAaBUJILHOE BBIMIOJIHEHUE 3aJaHUM JTOTOTHUTEIBLHOW 4YacTH olleHuBaeTcs 3 Oamtamu umm 1-2
OayamMM 3a YaCTMYHOE pelICHHUE.

banbl, momy4deHHbIE 3a BCE BBIIIOJIHEHHbBIE 33/IaHUSI, CYMMUPYIOTCSL.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANTLHOU cucmeme

Ommemka Yucno 6annos,
Heo0Xo0umoe 01 NOJIy4eHus OMmMemKu
«3» (y008.) 7-9
«4» (xopowio) 10-12
«5» (omauuno) 13-15

Oopazosamensvhbie pe3yibmanmul, noonexcauiue npogepke (I1emMenmol):
J1P6 1, 1P6 5, IP6 6, [1P6 9, JIP6 12,/1P6 14.

OK 01, OK 02, OK 05, OK 06. ITK-1.1.



3aoanus 6xo00H020 KOHMPOJiA

Oo0si3aTeJibHAs YaCTh

Ilpu pewwenuu 3a0anuit 1-4 3anumume npasuibHovlil Omeem U3 Yemolpex nPedioHCeHHbIX:
1. (1 6amn) Packpoiite opMyiy COKpaIIeHHOTO YMHOKEHHUS a2-b?:

A) a?-2ab+b?B) (a-b)(a+b); B) a’+2ab-b?%; I') (a-b)(a-b)

2. (1 6ayn) [Mnomaap TpEyrodbHUKA BEIYUCISAETCS 11O (hOpMYyIIe:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

s,

3. (1 6amr) Kakoe u3 cienyrommx 4uces 3aKII0YeHO0 MEX Ty YUCIIaMu 17 4 8

A)0,4; 5)0,5; B)0,6; ) 0,7
4. (1 6ann) Jansl rpaduxu pynxnuii. Kakas ¢popmyna coorBercTByeT rpaduky 3):
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Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIy4eHHbLIL OMmeem.

I 11
5. (2 6anna)Beruncnure: 2 5
6. (2 6ama)Penmre ypapHenue X2-7x+10=0. Ecu ypaBHeHHE nMeeT 60Jiee OJHOTO KOPHS, B
OTBET 3aIHIIUTE MEHBIIUI U3 KOPHEH.
7. (2 6anna) ns pemonTa Tpedyetcs 57 pynoHoB 000eB. Kakoe HauMeHbIIee KOTHUECTBO MayeK
000MHOT0 KJIesl HY’)KHO JUIs TAKOTO PEMOHTA, eci 1 mayka Kies paccuuTaHa Ha 5 pyJIOHOB?
8. (2 6anmna) Beicora BH napamnenorpamma ABCD nenut ero cropony AD Ha otpesku AH=2 u
HD = 32. /lnaronans napamienorpamma BD pasna 40. Haiinure mutomane napamienorpaMma.

JonoiHuTEIbHAS YaCTh

Ilpu évinonnenuu 3a0anun 9 3anuwiume x00, 000CHO6AHUE PEUIEHUA U NOJIYYEHHbLIL OMEem.
9. (3 6anna) Pei60s10B IPOIUIBLT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX IO
TEUEHUIO PEKH, 3aTEM OPOCHIT IKOPb, 2 Yaca JJOBUJI PbIOY U BEPHYJICS 0OpaTHO Yepe3 5 4acoB OT
Hayvaja myTenrectBrs. Ha kakoe paccTosiHEe OT MPUCTAHHM OH OTIUTBLI, €CJIH CKOPOCTh TCUSHUS
peKH paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU 6 KM/a?

ITAJIOHBLI OTBETOB:

Homep |1 2 3 4 5 6 7 8 9
3aaHus

OtBer b b B A 2,7 2 12 816 8




1. DoH/1 OLICHOYHBIX CPEACTB I TEKYIIero KOHTPOoIs

Texymui KOHTPOJIb IPOBOJATCS BO BpEMs ayAUTOPHBIX 3aHATUHI 110 MATEMATHUKE B
COOTBETCTBUH C y4eOHBIM IUTaHOM U paboueit nporpamMmel Ol «MartemaTrka» 1mo BceMm
paszaenam nporpaMmbl. TEKyIIMI KOHTPOJIb COCTOUT U3 JABYX YaCTEW: TEOPETUUECKON U
npaktudeckoit. [Ipu 3ToM oOydaronecs nojay4aroT JBE OTMETKH.

Teopernueckast 4acTh MPOXOJHUT B (POPME YCTHBIX OTBETOB: 00yUAIOIINECs BHITATUBAIOT ST
KapTOYEK C BOIPOCAMH, JAAlOT IOJIHBINA OTBET (CO CIIMCKOM BOIIPOCOB O0YYaIOLIUECS 3HAKOMSITCS
B Hayajie U3y4eHHUs pa3jiena).

IlIkana nepeeoda 6a1106 6 OMMemKU NO NAMUOAITLHOU CUCHEME

Ommemka Konuuecmeo eepuvix omeemos Ha meopemuueckue 60npPocyl
«3» (yoos.) 3
«4» (xopowio) 4
«5» (omauuno) 5

3amaHus MPaKTUYECKON YacTh (KOHTPOJIBHBIE Pa0OThI) YACTHYHO B3SITHI U3 OTKPHITOTO OaHKa
EI'D u BIIP no maremaruke.

Ha BbinonHeHne KOHTPOIbHON pabOTHI IO MaTeMaTUKE JaeTcs 1 akagemudeckuii yac (45
KontponbHas pabota COCTOUT UX 2-X YacTeld. B mepBoii 4acTu npearaeTcs BBIOJIHUTD 4
3aJjaHusI — BEIOpATh MPABUIIBHBIN OTBET U3 YETHIPEX MPEASIOKEHHBIX. Bo BTOpoii yacTu
IpeUIaraeTcst BHIIOIHUTE 6 3aJaHUi — 0OPMUTE XOJ1 PELICHHUS U 3allUcaTh [10Jy4YeHHbII OTBET.
3a npaBUIIbHOE BBIIOJIHEHHUE JIF0OO0T0 331aHUs IEPBON YacTH 00ydarolLuiics Mojay4yaeT OluH
6asuta. [IpaBuiibHOE BBINOJIHEHHE 33JaHUH BTOPOM YacTH olleHuBaeTcs 2 6autamMu i 1 6amiom
3a YaCTUYHOE pEIICHHUE.

banibl, oy4eHHbIE 3a BCE BBIIIOJIHEHHBIE 3a1aHUS, CYMMUPYIOTCS.

Illkana nepesooa 6a1106 6 ommemKu nO NAMUOANTLHOIU CUCIeEMe

Ommemka Yucno 6annos,
Heo0x00umoe 0 NOJIYUeHUus OMmMemKu
«3» (y0os.) 8-10
«4» (xopowio) 11-13
«5» (omauuno) 14-16




3.1 Ilpamele u nnockocmu, KOOpOUHAMbL U 6EKMOPbL 8 NPOCMPAHCINGE

Obpa3zoseamenvuvle pe3yivbmantovl, noodexcaujie npogepke (Inemenmaot):
JApPo6 1, AP6 9, 1P6 11,1AP6 12, AP6 13, /IP6 14.
OK 01, OK 03, OK 05, OK 07.
IK 1.1.
Teopernyeckne BONPOCHI:
1. Cdopmynupyiite Teopemy [Tudaropa.
2. Tlepeuncnute oCHOBHBIE (PUTYPBHI B IPOCTPAHCTBE.
3. Ilepeuncnure ciocoObl 3aJaHUS TUIOCKOCTH.
4. Ilponomxure Teopemy: «Eciau oHa U3 IBYX MapajljIelIbHbIX PSIMBIX
HEePIEHINKYIIAPHA INIOCKOCTH, TO...».
[Tponomxute TeopeMy: «Eciu 1Be napaienbHble IIIOCKOCTH EPECceKaroTCs TPEThel,
TO... M.
6. Cdopmynupyiite onpeneneHue IByrpaHHOrO yria.
7. PackpoiiTe MOHATHE «YTOJ MEXAY MPSMBIMI.
8. Ilepeuncaure B3aMMHOE PAaCHOJIOKEHHE ABYX IPSIMBIX B IPOCTPAHCTBE
9. Kakue npsMble Ha3bIBaIOTCS NapaljieIbHIMU B IPOCTPAHCTBE?
10. Kakue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOLIMMHUCS B IPOCTPAHCTBE?
11. Kakue npsiMble Ha3bIBAIOTCS MEPIEHIUKYISIPHBIMU B IIPOCTPAHCTBE?
12. Ilepeuncnure B3aUMHOE pacloIOKEeHUE MPSMOM U IIJIOCKOCTU B IIPOCTPAHCTBE.
13. PackpoiiTe NOHATHE «YTOJd MEX]Y MPSIMOHN U MJIOCKOCTBION.
14. PackpoiiTe noHsATHE «apauIeIbHOCTh IPSIMON U IIIOCKOCTHY.
15. PackpoiiTe noHsATHE «EPIEHAUKYIIPHOCTD IPSIMOM U IIIOCKOCTHY.
16. IlepeuncnuTe B3aMMHOE PACIIOJIOKEHUE IBYX IJIOCKOCTEW B IPOCTPAHCTBE.
17. PackpoiiTe MOHATHE «YTOJ MEXKIY MJIOCKOCTAMUY.
18. PackpoiiTe MOHATHE «TapaITIETFHOCTD TUIOCKOCTEW.
19. PackpoiiTe MOHATHE «IEPICHIUKYIIPHOCTD TUIOCKOCTEM.
20. Kak HaiiTi paccTOSTHUE OT TOYKH JI0 TIPSIMOI?
21. Kak HaliTH pacCcTOSTHUE MEXTY MPSIMBIMU?
22. Kak HaliTH pacCTOSIHUE MEXY IIIOCKOCTSIMU ?
23. Tlponomkute onpenencaue: «llepneHauKyIsp — 3TO...».
24. Tlponomxute onpenenenue: «HaknoHHas — 3710...».
25. Ilponomxkute onpenenenue: «IIpoekius HAKITOHHON — 3TO...».
26. Ilepeuncanre CBOWCTBA MapauIeIbHOIO POEKTUPOBAHMSL.
27. VI3 4ero cocTOUT MPSAMOYTOJIbHAS CUCTEMA KOOPAWHAT B MIPOCTPAHCTBE?
28. Ecniu TouKa JIeKUT B IJIOCKOCTH XY, KaKas KOOpJIMHATa y Hee HyJieBasi?
29. IIpuBenute npuMep KOOPAUHAT TOUKU A, KOTOpast JIEKUT Ha OCH Z.
30. PackpoiiTe MOHATHE «BEKTOP».
31. Kakue BeKTOpBI HAa3bIBAIOTCS KOJJTMHEAPHBIMU?
32. Kakue BeKTOpBI HAa3bIBAIOTCA NEPIIECHAUKYISPHBIMU?

o

KoHnTpoabLHas padora

IlepBas yacrTp

Ilpu pewtenuu 3a0anun 1-4 3anuwiume npaguibHbLL OMeEEm U3 Yemuvipex nPeoioHceHHbIX.
1. (1 6ann) Pacmdpyiite kpaTKyro 3anuck: a€ f3.

A) Touka a MPUHAJUIEKUT IUIOCKOCTH [; B) Touka & mpuHaanexxuT npsmoit [; B) npsmas a

NPUHAISKUT TocKocTH f; ') mpsiMast @ mepecekaeT MmiIocKocThb 3.




2. (1 6amn) [Ipsmeie AB u CJ] ckpemmBatorcs. Kakoe pacrnonoxxenune nmerot npsimbie AC u BJ1?
A) napannensHsle; b) nepnenaukyinspusle; B) ckpemubatores; [') nepecekarorcs.

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

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

4. (1 6amn) Hausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepenunoii Kakoro oTpe3ka siBiasieTcs
touka M(0,3,4)?

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

Bropas yacrb

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYYEHHBLI OMEEN.

5. (2 6anna) Yepes koH1b! oTpe3ka AB u ero cepenuny M npoBeieHbl IapasuieabHbIE IPSIMbIE,
repeceKarore HEKOTOPYIO IIOCKOCTh B TOYKax A1, B1 m M1. Halinure nnuny orpeska MMy,
ecnu oTpe3ok AB He nepecekaeT miockocTh u eciin AA1=6,8cm, BB1=7,4cMm.

6. (2 6amma) [Ipsmeie AC, AB u A/l monapHo neprieHauky/sipabl. Halinure orpesok C/, eciu
AB=5 cm, BC=13 cm, AJI=9 cMm.

7. (2 6amna) (2 6amra) lansl BekTopsl a(-6,0,8) , B(-3,2,-6). Halimure ckansapHOe MpOU3BEACHUE
BEKTOPOB.

8. (2 6aymna) Haueptuteky0ABC/IA1B1C1/11. ITocTpouts Touky KEAB, Touxky M€EJI11C,
otpe3ok PEEA1B1Cs.

9. (2 6ata) [Ipy KakuX 3HAYEHUAX 7 BEKTOPBI  a(4,n,2), B(1,2,n) NepreH IuKyIsSpHbI?

10. (2 6anna) Opopmute nuct Oymaru A4 BepTUKaIbHBIMU, TOPU30HTATBHBIMU, HAKIIOHHBIMU
JUHHUSIMH, UCIIOJIb3YS Pa3HbIC [[BETOBBIC OTTEHKH.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/1aHUA
OtBer B B A B 7,1 15 -30 - -1 -

3.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue gynkyuu

OoépaszoeamenvHolie pe3yibmamel, nooduexcaujue npoeepke (Inemenmst):
JAP6 1, 1P6 3, AP6 5, AP6 14.
OK 01, OK 02, 0K 03.TIK 1.1

Teopernyeckne BONPOCHI:
1. Yemy paBeH yroi B 0JIUH paguaH?
2. B Kakux 4eTBepTAX TPUTOHOMETPHUUYECKOTO Kpyra (YHKIHS y=SinX MPUHAMAET
MIOJIOKUTEITbHBIC 3HAUYCHHS?
3. B Kakux 4eTBepTsAX TPUTOHOMETPHUYECKOTO Kpyra (QYHKIHS Y= COSX MPHHAMAET
OTpHIIATENIbHBIEC 3HAYECHUS?
[Tponomxute onpenenenue: «CUHYC OCTPOro yria — 370...».
[Tponomxute onpenenenue: «KocuHyc 0CTPOro yria — 3To...».
[Tponomxute onpenenenue: «TaHreHe OCTPOTO yria — 3T0...».
ChopmynupyiiTe 0OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.
Yemy paBHO npousBeneHue tgx*ctgx?
Yemy pasen Sin(2x)? ChopmymupyiTe MpaBUIIO BEIYUCICHUS.
1O Yemy paseH €0S(2x)? ChopmynupyiiTe MpaBUIO BEIYUCICHHUS.

©CoN kA



11. TlepeunciauTe TPUrOHOMETPUUYECKHE PYHKITNN, YKAKUTE UX TEPHUOIBI.

12. Yemy paBeH nepuon QyHKIHU Y=COS(4X)?

13. emy paBen nepuoa GpyHkuuu y=cos(x/4)?

14. Onpenenute 061acTh 3HaUeHU QYHKIUU y=3c0S(5x)?

15. Ilepeuncnure criocoObI perIeHus] TPUTOHOMETPUIECKUX YPABHEHHIA.

16. PackpoiiTe alropuT™ petieHus 0 JHOPOJHBIX TPUTOHOMETPUUYECKUX YPaBHEHHI
IIEPBOIO MOPSAIKA.

17. PackpoiiTe anroputm peieHus: 0OJHOPOAHBIX TPUTOHOMETPUUECKUX YPABHEHUM
BTOPOT'O MOPSAKA.

KoHTpoJjbHasi padoTa

IlepBasi yacTL

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil OMeEem U3 Yemulpex nPeodi0HCeHHIX.

1. (1 6amn) B AABC COSCZ%. Kakas u3 ctopon siBnsiercs runorenyzoi AABC?

A) AB; b) AC; B) BC; T') CB.

2. (1 6ayn) Yriom kakoil ueTBepTH sABisgercs yroa a=410°?
A)LB)ILB) L T) IV,

3. (1 6amn) Kakue u3 GyHKIMIA SBASIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tgx; I') y=ctg x.

4. (1 6amn) Ilepuon pyHkuuu y=sinx?

A)n/2; b)2xn; B)4n; ') m.

Bropas yactb
Ilpu ¢vinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOYYEHHBLI OMEENn.

5. (2 6anna)Beruncimure: sing + cosg.

. V2 . V2
6. (2 6anna) Halinure 3HaueHe BbIPaKEHUS 4arccosT - 4arcsin(— 7)

o] o]
7. (2 6anna) Haiinure 3HaueHue Bblpa)KeHI/ISI7 tg13”-tg77".
1 . .
8. (2 6anna) PemuTe ypaBHEHHE COS X = 3anumnMTe HAMMEHBITNHN TTOJIOKUTEIbHBINA KOPEHb

yYpaBHEHWSI.
9. Pemmure ypaBHenue Sin? x - 4 sin x + 3 =0.
10. IMocTpoiiTe rpaguk TPUTOHOMETPUUIECKOH QyHKIUH Y=2 SINX

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHusl
OTtBer b A B b 1 21 7 /3 7/2+27n,

ne Zz

3.3 Ilpouszeoonas u nepeoobpaznan ynkyuu

Oobpa3zoeamensnsie pe3yibmamol, nooaeHcauiue npogepke (I1emMennvl):
J1P6 1, JIPG 4, JIP6 6, /1P6 14.

OK 01, OK 03, OK 06.

IK 1.1.



TeopeTnueckne BONPOCHI:
1. IIpomomxute onpenenenue: «lIpousBoanHas —310...».
Packpolite reoMeTpU4eCcKUi CMBICII IIPOU3BOJHOMN.
PackpoiiTe pu3nueckuii CMBICIT TPOU3BOIHOM.
[lepeuncnure npaBuiia BEIYUCICHHS TPOU3BOIHBIX.
UemMy paBHa MPOU3BOIHAS CTETICHHON (QYHKIUU?
YemMy paBHa IPOU3BOIHAS IPOU3BEICHUS?
Yemy paBHa IPOU3BO/IHAS YACTHOTO?
UYeMy paBHa MPOU3BOIHAS CIIOKHON (QyHKIUN?
Cdopmynupyiite npu3Hak Bo3pacTaHus (yHKIIHMH.
. Chopmynupyiite mpu3Hak yObIBaHUS (PYHKIIUH.
. Chopmynupyiite npu3HaKk TOUKH MaKCUMyMa (yHKIUH.
. Chopmynupyiite npu3Hak TOUKH MUHUMYMa (YHKIIHH.
. CocTaBbTe aNrOpUTM pEIIeHUs 33]a4 Ha HaX0XKIEHUSI HauOOIbILIEro u
HAaUMEHBIIIETO 3HauUeHUsl QYHKIIMHN HA OTpe3Ke?
14. CocraBbTe aJITOPUTM HCCIEAOBaHUS U TTOCTpoeHus rpaduka pyHKINUU C
MOMOIIIBIO TPOU3BOTHOM.
15. TIpogomxkure onpenenenue: «Dyukims F(X) HazbIBaeTes ... ».
16. PackpoiiTe reoMeTpHUECKHil CMBICIT ONIPEAETICHHOTO HHTETpaa.
17. llpopomxute onpenenenue: «KpupoiauHeitHast Tpanenus — 3TO...».
18. Chopmynupyiite popmyny Hetotona-JIeliGnuna.
19. B yem 3akirrouaercst OOIIMI BU BCEX MIEPBOOOPA3HBIX?
20. Iepeuncanre mpaBuiIa BEIYUCICHHSI HHTETPAJIOB.

©ooNoO OGOk WD
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KountpoasHas padora
IlepBast yacTh
Ilpu pewenuu 3a0anuit 1-4 3anumiume npasuibHbLL OMEEN U3 Yemulpex NPeol0HCEHHbIX.

1. (1 6amn) Yemy paBHa mpou3BoaHAs GyHKIUH y=2X17?

A)y'=5x;B) y'=6x; B)y'=6;T) y'=6x°.
2. (1 6ann) [1o xakoit u3 GopMyJ1 BEIUKCISETCS IPOU3BOIHAS YACTHOIO?

A) (utv)=u'+v'; B) (uv) =u'v+uv’; B)(0) = = ; T)(flg(0)) =f (g(x))*g (x).
3. (1 6amm)PemmTe ypasuenue f'(x)=0, eciu f(x)=3x% — 6x +4. Beibepure oTBer.
A)1;B)-1;B)4;T) -4.

4. (1 6ayur) O6mmit Bu Beex mepBoooOpa3HbIx s f(x)=sSinx?

uv—uv’

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



Bropas yacth
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYUEHHBLIL OMEEN.
5. (2 Oamwra) MarepuanpbHasi TOYKa JIBIDKETCA MPSMOJMHEHHO 10  3aKOHY

1
x(f) = th +1—10

(Tme X — paccTosiHUE OT TOYKH OTCYETa B METpax, t — Bpems B CEKyH/Iax,
U3MEPEeHHOE C Havasia JABIKEHHs). B Kakoil MOMEHT BpeMeHH (B CEKyH/ax) ee CKOpPOCTh Oblia
paBHa 5 m/c?

6. (2 6amta)Ha pucynke n3o0paxén rpaduk Gyukiun y = f(X) 1 kacareapHast K HEMy B TOUKE

¢ abcuuccoii Xo. Haliaure 3HaueHue npousBoanon ¢pyHkimu f(X) B Touke Xo.
YA

7. (2 6anna) Pemmte HepaBeHCTBO: X2-16< 0
8. (2 6amna)Ha pucynke usobpaxen rpaduk pyuxiun y=Ff(X), onpenenénnoii Ha HHTEpPBaE

(=3; 11). Haitnute Haumenbinee 3Hauenune Gpynkiuu f(X)na orpeske [2; 9,5].

y RIS
A ¥ = flx)

/\
T M
_ AR
) / 11
NAN \l[

9.(2 6anna)Ha pucynke n3obpakén rpadux HekoTOpol ¢pyHkimm Y — f(x) (nBa myua c

oOu1eil HayanbHOM Touko#). [107B3ysICh pUCYHKOM, BBIYMCIINTE F (8) —F (6) YTIIE F (x) — OJlHa

u3 niepsooGpasmsx dymxm S (X)-
vA

9
o

|
|
|
I
|
|
|
1
|
1|
|
|
|
1

|

0] 1 78 x

10.(2 6amma) dupme «Jlm3aifH+» BBIICNAIOT YJYaCTOK 3eMiIM IUomansio 100 M2,

[Ipennararor 4eTbipe yyacTKa paszHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit ydactox
0100puT TUpPEeKTOp GUpMBI «JM3aiiH+»», YIUTBIBAsI, YTO HEOOXOAMMO OYJET MOCTAaBUTH 3a00p 1O
nepumerpy?

ITAJIOHBLI OTBETOB:



Homep 1 2 3 4 5 6 7 8 9 10

3agaHus

OTtBer r B A b 8 1,25 (-4; -3 12 10x10
4)

3.4 Mnozocpannuku u mena epawjenus

Obpaszosamenvnsle pe3ynipbmantvl, nodaexHcaujue nPosepke (InemeHmaol):

JIP6 1, JIPG 6, JIP6 9, JIPG 10, JIP6 11, JIP6 12, JIP6 14.

OK 01, OK 03, OK 05, OK 06, OK 7.

IK 1.1
Teopernyeckue BONpPOCHI:

1. [Tponomxute onpenenenue: «MHOTOIpaHHUK — 3TO...».

2. [Tponomxure onpenenenue: «Ilpuzma — 3to...».

3. [Tponomxute onpenenenue: «IpsMoyronbHblil napamienenumnesx — 37o. .. ».

4, [Iponomxkure onpenenenue: «Kyo —3T10...».

S. [Tponomxute onpenenenue: «llupamuna — 370...».

6. Cdopmynupyiite CBOUCTBO 0 MIPOTUBOJIESKAIINX IPAHAX Mapasliesenuesa.

1. CdopmynupyiiTe CBONCTBO O AMAaroHaIsAX Mapajuieenuneaa.

8. Chopmynupyiite CBOHCTBO 0 JUAroHaIM U JIMHEHHBIX pa3Mepax MpsSMOYTroJbHOTO
napajuleenunena.

9. Kakas npusma Ha3bIBaeTCs pAMOit?

10.  Kaxkas npusmMa Ha3bIBaeTCs MPABUIHHOMN?

11.  PackpoiiTe noHATHE «IIpaBUWIbHAS MHUPAMUJIA.

12. Yo Takoe amodema MpaBUILHON ITHPAMHIBI?

13. B uem oTriauuue MNOJHONW MOBEPXHOCTH NPU3MBI OT IOJHOW MOBEPXHOCTH
nupamubl?

14.  CdopmynupyiiTe TeOpeMy O BBIUUCICHUH OOKOBOM MOBEPXHOCTU MPSIMOM MTPU3MBI.

15. CdopmynupyiiTe Teopemy O BBIUYMCICHHUW OOKOBOW MOBEPXHOCTH TMPABHIBHOU
MUPAMHU/IBI.

16. HasoBure mnpeamersl M3 Bamed NpodecCHOHANIBHOW JesTeIbHOCTH, KOTOpbIE
UMEIOT (HOPMBI MHOTOTPAaHHHUKOB.

17.  Tlponmomxurte onpenenenue: « L lummuHap —310...».

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

19. IIponoskute onpeneneHue: «Y CEYeHHbIN KOHYC — 3TO. .. ».



20.  IIpomomxwute onpexaenenue: «lllap —a3T1o...».

21. Yo sBHsieTCs BBICOTOM yCEUEHHOTO KOHyca?

22. Yo sBNsETCS OCEBBIM CEUECHUEM LIWIMHAPA, KOHYCa, YCEUEHHOT0 KOHYca, mapa?

23. [lepeuncanre enUHUIBI K3MEPEHUS IIOUIAU, 00BEMA.

24, UYemy paBHO OTHOIICHHE IUIOMIAJCH IMOBEPXHOCTEH TMOJOOHBIX GUTYp B
MpOCTpaHCTBE?

25.  UYemy paBHO OTHOIIIEHHE 00BEMOB MOAOOHBIX (PUTYpP B MPOCTPAHCTBE?

26.  Haszowute npeaMeTsl U3 Bamiei NpoecCHOHANbHOMN NeSTeTbHOCTH, KOTOPbIE

UMEIOT (DOPMBI TEJ BPAIICHHS.



KoHTpoJibsHas padora
IlepBas yacTb
Ilpu pewenuu 3ad0anunt 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uembvlpex

nPeOI0HCEHHBIX.

1. (1 6amm) B kakux enuHULAX U3MEPseTCss 00beM MHOTOIpaHHHUKA?

A) B Metpax; b) B kyOuueckux merpax; B) B kBampaTHbeIx MeTpax; ') B JByrpaHHBIX
rpagycax.

2. (1 6amn) [Tnommank MOIHOM MOBEPXHOCTH MPU3MBbI BEIYHCIISIETCS 11O (hOpMYJIe:

A) S =S00k+ 2 Socu.; B) S60k =Pocu*H; B) S= B60k + SSocu; I') S60K =2Pocs™H.

3. (1 6amm)Yro siBisIeTCSl OCEBBIM CEYCHHEM KOHYyca?

A) paBHOOEIpEHHBIN TpeyronbHUK; b) paBHOOenpenHas Tpaneuus; B) npsmMoyronbHuk; I)
IPSAMOYTOJIbHAs Tpalelys.

4. (1 6ann) Kakas ¢urypa mosyyaercs mpu BpamleHHH MPSIMOYTOJBHOTO TPEYTrOJIbHUKA
BOKPYT OJTHOTO U3 CBOUX KAaTETOB?

A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceuennasi nupamua.

Bropas yactb
Ilpu evinonnenuu 3adanuii 5-10 3anumiume x00 peuwieHus u NOJIY4EeHHbLIL OMEemn.
5. (2 6anna) Pebpo ocHOBaHUS MPaBUIBHON TPEYrojabHOW mUpaMuibl 3 M, amnodema 6M.
Haiinure momaas 00KOBOM MOBEPXHOCTH MHPAMU/IBI.
6. (2 6anna) /IBe cTopoHbI MapauienorpaMmma oTHOCATCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiinute G0JIBIIYIO CTOPOHY MapajuiesiorpaMma.

D /ﬁ
A B

7. (2 6amna) IIpssMOYrOJIBHUK CO CTOpOHAMU § CM U 3 CM BpaIllaeTCs BOKPYT OoJiblien
cTopoHnbl. Halimute 00beM, Tuioniaam 60KOBOI U MOHOM MOBEPXHOCTEH MOTyUYEHHOTO Tena.

8. (2 6anna)Haiinure 00bEM MHOTOTpaHHHUKA, H300paXKEHHOTO HAa PUCYHKE (BCE IBYTpaHHbIE
YTJIBI IPSIMBIE).

. 3

ﬂ

9. (2 6amra) KitmenTy HEOOXOAMMO, YTOOBI B KOMHATE 00S3aTEIFHO MTPUCYTCTBOBAIA 00bEMHBIC
AIIEMEHTHI JieKopa IIHHApUYecKoil popmsl. [locTpouTs 3 Oymaru Mojens HUIMHApa. Pazmepsl
JUTSI IOCTPOEHHMSI BBIOPATh CAMOCTOSITENIFHO, C YI4ETOM TOI'0, YTO COOTHOIIEHHE pajinyca K BHICOTE
JIOJDKHO OBITE 1:2.

10. (2 6amna)Paccuntarh KOJIMYECTBO 2-X KHJIOIPAaMMOBBIX OAaHOK KpackH HYXKHO KYHHUTb JJIs
OKpAIIMBaHUS UINHAPHUECKOTO CBOJIa ojBania. Pacxon kpacku 100 r na 1 M2, Cunrtats 1=3.



ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
OTtBer b A A A 27 17 12 T, 87 - 3
48 m;
64 nt

3.5 Cmenennasn, nokazamenvnasn u nozapugmuveckans ynKyuu
OoépaszoeamenvHole pe3yrvmamal, noodiaexcaujue npoeepke (Inemenmst):
J1P6 1, J1P6 2, IPG 3, Z1P6 4, /1P6 6, /IPG 14.
OK 01, OK 02, OK 03, OK 06. IIK 1.1

Teopernyeckue BONPOCHI:
Cdopmynupyiite onpeaeneHue CTeneHHON QyHKIIUH.

[Tepeuncnure cBOMCTBa CTENEHHON QyHKIIMU
Cdhopmynupyiite ornpenesneHue nokazaTeabHONU QyHKINY.
[lepeuncnure CBOWCTBA MOKA3aTENBbHON (HYHKIIMN
Chopmynupyiite onpeaeneHue JorapuGMuaecKoil GyHKIHH.
[Tepeuuncnure cBoiicTBa Jorapu@mMuueckoi GyHKIUH.
[Tponomxute onpenenenue: «Jlorapudm —370...».

Yemy paBeH jorapudm npou3BeaeHus?

© © N o g &~ L DN PE

Yemy paBeH jorapugm yacTHoro?

-
©

[TpuBenute nmpuMepsl JOorapuPMUUECKON COUPATIU B IPUPOJIE U B OKPYXKAIOIIEM
MHUpe.

11. Ha yto HeoOxomumo oOpaTHTh BHUMAHUE MpPHU PEUICHHUH HPPAIOHATHHOTO
YpaBHEHUS YETHOUN CTETICHH?

12. Yemy paBeH KOpEHb YETHOM CTENEeHU U3 oTpuliaTenabHoro uncna? [lpusenure
npuMep.

13. Yemy paBeH KOpEHb HEYETHOW CTENEHW M3 OTpHULaTesnbHOro yucna? Ilpusegure
npuMep.

14, Ha urto crour oOpaTWTh BHUMAaHHWE IMPU pEIICHUH JOTapU(PMUUECKUX H

UPpalMOHATIBHBIX, IPOOHO-pAIlIOHATIBHBIX YPAaBHEHHUH U HEPABEHCTB?

15. B uem 3akirodaercs rpaduiyeckuii crocod pemeHus: ypaBHEeHHH.



KoHTpoJbsHas padora
IlepBas yacTb
Ilpu pewenuu 3ad0anuit 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uembvlpex

NPeONoHCEHHDIX.

1. (1 Gamn)Mex /1y KaKUMH ABYMSI HATYPAIbHBIMU YHACIAME HAXOAUTCS UncI0 V/197?

A)19u20;b)2u3;B)18u19;I")3 u4.

2. (1 6amn)Ha pucynke u300paxén rpaduk Gpynkuun Bua f(x)=a*. Haiinute 3nauenue f(2).
YA

51

fix)y=a"

T
-

o 1 X

A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amr) Kakas u3 ¢yHKIMI BO3pacTalOT Ha BCE 00JIACTH ONpeIeICHUS?

A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x% T') f(x)=loga x.

4. (1 6amn)Ykaxure obaacts onpenenerus pyakiun f(x) = Ig 2):73

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

Bropast yacth
Ilpu eévinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOAYYEHHBLI OMEEN.

8 10, 8
5. (2 6a1a) HaiiuTe 3HaueHue BhIpakeHUs 47117 1447
6. (2 6anma) CKOIbKO IENbIX PEIICHUI NMeeT HepaBeHCTBo 1 <7¥1<49?

7. (2 6amma)Haitnte Kopens ypasHerns 1085 (4+x)=2.
8. (2 Oamma)) PaccrosHue oT HabmromaTeNs, HaXOASAIIErocs Ha HEOOJNbINOW BbicoTe h
KWJIOMETPOB Haja 3eMJéd, 10 HaOmomaeMod WM JIMHUM TOPHU30HTA BBIUUCISAETCA 10

bopmyie [=x 2Rh, rae R=6400 km — paanyc 3emuin. C Kakoil BHICOTHI TOPU30HT BUIEH Ha
pacctostHuu 48 kusomMeTpoB? OTBET BbIPA3UTE B KUIIOMETPAX.

9. (2 6ama) B xozxe pacnaza pagnoakTUBHOTO U30TOIA €r0 Macca YMEHBIIIAETCS 110 3aKOHY
m(t) =mqy-277,
rie Mo— HadajdbHas Macca Hu30Toma, t— Bpems, MpoIleiee OT
Ha4aJIbHOTO MOMEHTA, | — MepUo/I noiypacnaaa. B HayaibHBI MOMEHT BpEMEHHU Macca U30Tola
184 mr. Ilepuon ero mosypacmnaga cocrasnseT 7 muH. Haiinure, yepe3 CKOJIbKO MHUHYT Macca
u30Toma OyAeT paBHa 23 MT.

10. (2 6anna)HaliauTe 3HaueHHe BbipaxkeHus logg 108 + logg 2

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/1aHUsA
OtBer b A A I 121 2 21 0,18 21 3

3.6 Dnemenmot meopuu eeponmuocmeﬁ U MamemamuyecKkoil CmamucmuKu



Oopa3zosamenvuvie pe3yibmamot, nooexcauiue npoeepke (j1iemenmel):
J1P6 7, ]1P6 8, JIPG 14.

OK 01, OK 03, OK 04, OK 05. TIK 1.1.

Teopernyeckue BONPOCHI:

1. [Tponomxkure onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBeaure npumep.

2. [TpuBeauTe IpUMEP AOCTOBEPHOTO COOBITHSI.

3. [TpuBenuTe MpUMeEp HEBO3MOXKHOTO COOBITHSI.

4. [Tpomomxute onpenenenue: «BeposSsTHOCTD CIy4aliHOTO COOBITUS — ATO. .. ».

5. CdopmynupyiiTe npaBuiio HaX0XKICHUS CIOXKEHHS BEPOSITHOCTEH.

6. ChopmynupyiiTe IpaBUIO YMHOKEHHS BEPOSTHOCTEH.

7. Kak naiitu cpennee apupMeTuueckoe YucIoBoro psaa?

8. Kaxk naiitu Meauany ynucioBoro psjaa?

9. Kak Belumcisiercss pasmax 4uciioBoro psaa?

10.  Jlnst gero HyXHBI Auarpammsl, rpaduku? [lepeuncianre BUABI quarpaMm.

11.  TlpuBeaute mpUMEpbl MPOSBICHUS 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX
SIBJICHUSIX.

12.  IlpuBeauTte mpuMepsl MPOSBICHUS 3aKOHA OOJBIINX YMCEN B OOIIECTBEHHBIX
SIBIICHUSIX.

13.  Yro u3yuaer cratucTuka?

14.  Tlponomxurte onpenenenue: «Couyeranue — 3T0...».
15.  Tlponomxute onpenenenue: «PazMenienue — 310...».
16.  Ilponmomxwure onpenenenue: «llepecTaHOBKH — 3TO...».

KountpoasHas padora
IlepBas yacTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunbHLLL Omeem U3 UYemovlpex

NPEONOIHCEHHBIX
1. (1 6amr) Kakux coObITHI1 HE OBIBAET B TEOPUH BEPOSITHOCTEH?

A) cnyuaiinble; b) Hecnyuaiinble; B) nocroBepHsie; [') HEBO3MOKHBIE.

2. (1 6aym) CoObiTHE, KOTOPOE MPH BBIMOJIHEHUH OINPE/IEIeHHOW COBOKYITHOCTH YCIIOBHH,
00513aTeNIbHO MTPOU3OMUIET - 3TO:

A) cnydaiinoe; b) nHecnyuaiinoe; B) nocroBepHoe; [') HeBO3MOXKHOE.

3. (1 ©Oamm) BeposTHOCTH cilydyailHOrO COOBITHS €CTh HEOTpPHUIATEIbHOE YHCIIO,
3aKJIFOYEHHOE MEKY YHCIIaMU:

A)Oul; b)Ou 100; B) -1 u 1; ) -100 u 100.

4. (1 6amn) I'pynmupoBka — 3T0. ..



A) ynopsIoYeHHWE €IWHHII COBOKYIMHOCTH TI0 Tpu3HaKy; b) pazOuenuwe enuHwMII
COBOKYITHOCTH Ha TPYMIIbI MO MpHU3HaKY; B) o0oOmienne enuHnuHbIX (paktos; I') o06oOmeHue
€AMHUYHBIX TPU3HAKOB.

Bropas yactb

Ilpu svinoanenuu 3ad0anuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHbLIL OMEem.

5. (2 6anna) B oduce nuzaiiHepCKOro areHTCTBA HAXOIATCS 8 MMOCETUTENCH KEHCKOTO Toja
u 2 myxckoro. OrmnpenenuTh BEPOSTHOCTh TOrO, YTO MEPBBIM K KOHCYJIBTAHTY OOpaTUTCS
MY>KYHHA.

6. (2 6amna)Ha xondepeniuo npuexanu 2 ydeHbix u3 ['epmanunn, 3 u3 Cepbuu u 7 u3
[Beiinapun. Kaxaplii ¥3 HUX JeNaeT Ha KOHpEpeHIUU OoAuH Aokman. Ilopspok moKianoB
omnpezensercs xxepedbEBKoil. Haliiute BEpOSITHOCT TOTO, UTO MATHIM OKaXKETCs JOKJIAJ] YI4EHOTO
u3 CepOun.

7. (2 6amna) Mama, Tumyp, uana, Kocts u AHTOH Opocuim kpeOduii — KOMY TOCTaHETCs
MPOEKT 1Mo oopMIIEHHUIO CcBasieOHOTrO 3ana. Haiiiute BEepOSITHOCTh TOTO, YTO MPOEKT TOYHO HE
OyZIeT BBIMOIHATH AHTOH.

8. (2 6aia)B smuKe TpU KpacHBIX U TPU CHHHX (piiomactepa. diroMacTepsl BHITACKUBAIOT
0 OYepeI B ciiyyaitHoM nopsiake. KakoBa BeposSTHOCTB TOTO, YTO MEPBBIN pa3 cuHUi uiomactep
MOSIBUTCS] TPETHHM I10 CUETY?

9. (2 6anna) Jan pan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiigute Moy psna u
cpenHee apupMeTHIecKoe psja.

10.(2 6amma)llpu aHaiM3e MEHOBBIX MPEANOYTCHUN KIMCHTOB JU3AMHEPCKOTO arcHTCTBA
MOJIy4eHBI JAaHHBIC, MPEACTABICHHBIC B TaOJMIe: OIS KIMEHTOB, MPHOOPETAIOIINX
MU3aiiHEepPCKUE YCIyTd OJMHAKOBOTO Ha3HAYEHUS, HO pa3Nu4HOM 1eHbl. HaliTu Moy ciydaitHoi
BEJIMYMHBI. X — [IEHBI MMPOJIaBAEMBIX yCIYT.

Xi 3500 4500 5500 | 6500 | 7500 | 8500
pi 1/20 3/20 3/20 |8/20 |4/20 |1/20

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3a/1aHUA

OtBer b B A A 0,2 0,25 0,8 0,15 172, 6500
172,75




2.®D0oH/I OLIEHOYHBIX CPEICTB IJIs PyOeKHOro KOHTPoJs (o utoram 3.1 — 3.3)

Oébpazosamenvhble pe3yibmanol, ROOeHcAuUEe NPOBEPKe (INEMEHMbL):
JIPG 1, 11P6 3, JIPG 4, JIP6 5, JIP6 6, JIP6 9, IP6 11, IPG 12, JIP6 13, JIPG 14.
OK 01, OK 02, OK 03, OK 05, OK 06. TIK 1.1

IlepBas yactb
Ilpu pewenuu 3a0anuit 1-4 3anumiume nPAGUNLHBLLIL OMEem U3 Uemblpex

NPeONoHCEHHDIX.

1. JTansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl UMeeT cepeanHa oTpeska AB —
Touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); ') M(0, 3.- 4).

2. (1 6amn) [psmbie AB u CJI mapamnensusie. Kakoe pacnonoxenue uMeroT npsimbie AC u
BA?

A) nmapannensHble; b) neprnenaukynspusie; B) ckpemuBatores; ') nepecekarorcs.

3. (1 6amn) Kakue n3 GyHKIMIA ABISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6aimn)Ha pucynke u3o0paxen rpaduk mpousBognon ¢yukuuu Y=f(X). IIpu xaxom
3HAYCHHUHU X (QYHKIMS IPUHUMACT CBOE HauOoJIbIliee 3HAUeHHe Ha oTpe3ke [-4; -2] ?
>

\
Noy=A)

=Y

A)0,5;b)-4;B)-5;T) 1.

Bropas yactb

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYYEHHBLI OMEEN.

5. (2 6anna) Yepes koHupl otpe3ka AB u ero cepeauny M mpoBeneHbl napalijiefibHble
npsMble, IepeceKarolIne HEeKOTOPYIO IIIOCKOCTh B Toukax A1, B1 u Mi. Haiinute nmuny otpeska
MM, eciin otpe3ok AB He nepecekaet mimockocts u ecin AA1=6 cm, BB1=4 cwm.

6. (2 6anmna) ansl Touku A(6,7,8) , B(8,2,6). Halinute nnuny BekTopa AB.

T

7.(2 6aJ1J1a)HaI7I;[HTetg (OC + 2 ) " ecm 200 =0,5.

8. (2 6am1a) MaTepuaabHas TOUKA ABUKETCS TIPSMOTHHEHRHO 1o 3aKkony X(1)=t2-13t+23 (e
X — paccTosHUE OT TOYKH OTCYeTa B MeTpax, t— BpeMms B CEKyHJaX, U3MEpPEHHOe C Hayala
IBIDKEHUs ). B kakoit MOMEHT BpeMeHH (B CEKyHaX) ee CKOPOCTh ObLTa paBHa 3 mM/c?

9. (2 6anna) Jana ¢pynxmms f(x)= 3x*+1. Uemy pasna F(1)?

10. (2 Oamnma) Pemmre ypaBHeHue COSX=1. B oTBeT 3anummuTe HAUMEHBIIHA
HEOTPHULIATEIILHBINA KOPCHb.



ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a1aHus
OTtBer A I b b 5 V33 -2 8 2 0

DoHJ OLIEHOYHBIX CpeacTB AJisd HpOMe)l(yTO‘lHOﬁ arrecranmuun (3K3aMeH)

Ha BoinonHeHne NTMCbMEHHON YK3aMEHAIMOHHOM pabOoThI IO MaTeMaTHKE JaeTcs 2
acTpoHoMuueckux yaca (120 munyr).

DK3aMeHaIMOHHAs pPaboTa COCTOUT MX 2-X YacTel: 00s3aTeIbHON U JONOJTHUTEIIBHOM.
OO0s3aTenbHast YaCTh COACPIKUT 3a/1aHUsI MUHUMAIIBHOTO 0053aTeIbHOI0 YPOBHS,
JOTIOTHUTEIIbHAS YacTh — 00Jiee CI0KHBIE 3aJaHusl.

[Tpu BBIOTHEHUY 3aJaHUI 00s3aTeNIbHOM YacTH TpeOyeTCs MPEACTABUTD X0/ PEIICHUS U
yKa3aTh MOJIYYEHHBIH OTBET. 3a MPaBUIILHOE BHIMIOJHEHHE JTI000T0 3a/1aHus U3 003aTeNbHOMN
yactu oOydaronuiics moiayyaete oauH 0am. [Ipu BeImonHeHUN 3aJaHUs U3 JOMOIHUTEIBHON
4acTU HEOOXOUMO MOAPOOHO OMHUCATh X0/ PELICHHS U JaTh OTBET. [[paBuIbHOE BHIIOTHEHHE
3aJJaHU} TOMOJTHUTENLHOM YacTh olleHuBaeTcs 3 OarmiaMu win 1-2 6aniaMu 3a 4aCTHYHOE
peLieHue.

banibl, mosy4yeHHbI€ 3a BCE BBIIIOJIHEHHBIE 33/1aHUSI, CYMMUPYIOTCSL.

Ikana nepesooa 6an106 8 OMMemKu nO NAMUOANTLHOU cucmeme

Ommemxka Yucno 6annos,

Heobxo0umoe 013 noJIyueHUs OMmMemKu
«3» (y0os.) 6-9
«4» (xopowo) 10-13

(He MeHee 00H020 3a0anus U3 OONOJIHUMENbHOU YaCcmiL)

«5» (omauuno) bonee 16
(He MeHee 08X 3a0aHUll U3 OONOTHUMENbHOLU YacmiuL)

Oopa3zoeamenvhule pe3yibmamel, nooaexcaujue npogepke (31emMenmol):

JpPo6 1, 1P6 2, IP6 3, Z1P6 4, /1P6 5, IPG 6, Z1P6 7, /1P6 8, IP6 9, ZIP6 10, IPG 11, JIPG 12,
J1P6 13, J1P6 14.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. TIK 1.1



IK3amenauuonHbvle 3a0AHUA RO MAMEMAMUKE
OQ0a3aTeIbHAA YACThH

IIpu BbInoTHeHnHu 3aganuii 1-12 3anumMTe X0 pelieHus U NMOJYYeHHbII 0TBeT.

1.
2.

10.

(OK 01)(! 6anr)Beraucaute: 2sin(n/6)+2cos(w/3)
OK 04,(/ 6arr)Ha pucynke

tn

m o

JKUPHBIMU TOYKaMHU IMOKA3aHO

CYTOYHOC KOJIMYCCTBO OCAAKOB,
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qucia Mecda1a, 1o BEPpTUKaiIu —

KOJIMYECTBO OCaAKOB, BbIITaBIINX 7 =3 2 10 11 1z 13 14 15 15 17
B COOTBETCTBYIOIIUMN J€Hb, B MUJUIUMETpax. J{J1s HArIsIAHOCTH KUPHbIE
TOUYKH Ha PUCYHKE COeTMHEHBI TUHUEeH. Onpenenure o pucyHky, CKOJIbKO
JTHEH BbITIafao 0ojiee 2 MAJIZTAMETPOB OCAIKOB?
OK 01(7 6ann) CtouMoCTb yCIOyT 4acTHOTO Ju3aiiHepa Bo3pocia Ha 10%.
OnpenenuTtb, CKOJIbKO CTOMIIU YCIYTH U3aiiHepa 10 MOA0POKAHUS, €CITN
nocine KiaueHt 3amnatui 55000py6?
OK 02(7 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ ppiOOii, 5 ¢ BapeHbeM U 4 ¢
BuniHel. KOns nayraa BeiOupaeT ouH nupoxok. Haiiiure BeposSsTHOCTD
TOT0, YTO OH OKXKETCS C BUILTHEH.
OK 03(/ 6anr)Haiinurte 3HaueHue BoipakeHus logx2 + 1ogz 32
OK 05(1 6ann)Haiimute KOpeHb ypaBHEHUS 7-6x=7.
OK 02(] 6ann) Pemute HepaBeHcTBO 2> 64. B oTBeT 3anummre
HAaUMEHbIIIEE TIOJIOKUTEITBHOE YHCIIO.
x+2 1
3x-2 ;

OK 03(] 6ann)Haiinute KOpeHb YpaBHEHHUS
OK 07(1 6ann)Haiinute npon3BoHYIO QYHKIMH B TOuke X=0:

y:%x“—6x2 +7x-1

OK 06(1 6ann) Kactpromns, opopmieHHas: IO MHAUBUIYaIbHOMY 3aKasy,
umeeT Gopmy muiMHIpa. Beicora kactpronu 35 cM, nuameTrp ocHoBaHus 20
cM. PaccumnTaiite BMECTUMOCTH JAHHOM MOCY/IbI, JEJIECHHYIO Ha TT.

JlonoJHHUTENbLHANA YACTh

Ilpu g¢vinonnenuu 3a0anuit 11-13 3anumume xo00 peuteHua u nOJy4eHHbLI OMeem

11.0K 02 (3 6anra)Berauciante mIOMaab yyacTka CToja, OTBEACHHOTO TS TPEe3eHTAIH PaboT
mu3aitHepa Bacumus, mepuMeTp KOTOPOTO OTPaHHYHBAIOT IMHUN Y=X>-2X-2 1

y=-X?+2. BemonuuTe ueprex. OTBET JaiiTe B KBaAPATHBIX METPAX.

12.0K 07 (3 6anna) Permmute ypaBHenue Sin’X - 2sinx=0. B oTBeT 3anummTe KOIMYECTBO
pelICHU#, TPUHAISKAIINX TPOMEXYTKY [0; 47T.]

13.1IK 1.1 (3 6anna) 3aka3 Ha 126 OTKPHITOK MEPBbIi qH3aiiHEp BBHIOIHSICT HA 5 4acoB ObICTpEe,
4yeM BTOpoi. CKOJIBKO OTKPBITOK 32 4ac M3rOTABIMBAET MEPBbIN 1N3aiiHEp, €CIIU U3BECTHO, YTO
OH 32 4ac MOXET IPUTOTOBUTH Ha 5 OTKPBHITOK OOJIbIIIE BTOPOro?

ITAJOHBLI OTBETOB:

Homep
3aJlaHUA

1

2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13

1z



OtBer 2 13

50

ThIC

0,25 350019 |5

10

13

TECTOBBIE BOIIPOCBI OTKPBITOI'O THUIIA ITIO JTUCHUIIJIMHE:

MATEMATHKA
No | ITpaBunibHblil | CozepskaHue Bompoca Kommner | Bpems
OTBET CHLUS | BBIIIOJIH
CHUS
(MuH)
uenbix yncen | HatypaiibHbie uynclia, MpOTUBOMOJIOXKHBIE UM, Yucio 0 OK 01
1 - Z. 00pa3yroT MHOXECTBO ......... 3
2 palOHaIbHBI MHO0XECTBO, COCTOSIIEE U3 MOJOKUTEIbHBIX 1 OK 02 3
x gucen- Q OTPHIIATENBHBIX, TPOOHBIX U LENbIX, uncia 0,
HA3bIBACTCSI MHOKECTBOM .............
3 cTerneHen YToOb! NEPEMHOXKUTDH CTENIEHH C OJIMHAKOBBIMU OK 02 3
CIIOXKMUTb. OCHOBaHUSIMHU, Ha/I0 OCHOBaHHUE CTENIEHU OCTaBUTh TEM
e, a IOKa3aTelH. ........
4 nepnesaukyn | IIponomxure reopemy: «Eciu ogHa u3 1Byx
ApHA YTOU NapajuleJbHBIX IPSIMbIX EPHEHANKYIspHa TiockocTH, | OK 04 3
IJIOCKOCTH TO U BTOpAs MpsIMa ............ ».
5 JMHUHU ITponomxure Teopemy: «Ecinu aBe nmapaiienbHble OK 07 3
IIEPECEUCHMS | TUNIOCKOCTH MEPECEKAOTCS TPETHEMH, TO. .. ».
napaJuIeIbHBI
6 napauieasHel | Ecom nBe mapaJsienbHble NpsiMbIe NApaJIeJbHbI OK 01 3
TpeTbeil NPAMOM, TO OHH ..........
7 HE IInockocTn Ha3BIBAIOTCS Mapa/lieJibHbIMH, OK 03 3
MIEPECEKAIOTCS | €CJAM OHHM ..eee vevneenns
8 JeXKallen B IIpsiMas Ha3pIBaeTCS NEPIEHANKYIISIPHOM IIIIOCKOCTH, OK 04 3
ATOMN €CJIM OHA MEPICHANKYJISIpHA JTI000U MPSAMOH,............
MJIOCKOCTH
BBICOTY bokoBast TOBEPXHOCTh NIPSIMOM MPU3MBI paBHA 3
9 IIPU3MBI IIPOU3BENICHUIO NIEPUMETPA OCHOBAHUS HA .............. OK 07




[IPaBUIILHON Ecnu ocHOBaHMAMU IIPSIMOU IPU3MBI ABJISIIOTCS OK 02
IpaBUJIbHBIE MHOTOYTOJIbHUKH, TO OHA HA3bIBAETCH ...

10
BEKTOPOM OTpe3ok, 1J1s1 KOTOPOro YKa3aHo, KAKOW U3 ero

11 KOHIIOB fIBJISIETCS HAYAJIOM, a2 KAaKOi — KOHIIOM, OK 03

Ha3bIBaeTcs ......
OHU BekTopbl HA3bIBAIOTCSH PABHBIMH, €CITHU: «o.cuuene..

12 | conampasieH OK 04
Bl ¥ VX JITTHHBI
paBHBI
npoTuBonoao | Eciiu AJuHBI IBYX HeHY/1eBbIX BEKTOPOB PABHbI, U

13 | xHBIMU OHH NMPOTHUBOMOJI0KHO HANIPABJIEHBI, TO OHU [1K1.1

Ha3bIBAIOTCA ........

14 CyMMa CxansipHoe npousBe/ieHle BeKTOPOB, BoipaxeHHbIx | OK 01
HOIIAPHOTO CBOMMH KOOPAMHATAMH, BBIYHCISICTCH KAK: ueuveneee
IPOU3BEACHUS
UX KOOpAWHAT

15 | mymo Ecnu BeKTOPHI IEPIEHIUKYIISIPHBL TO UX CKAJSIPHOE

MIPOU3BEJICHUE PABHO ....... OK 03

16 | MrHoBeHHas [TpousBomHast yHKIUU-ITO ....... OK 04
CKOPOCTh

17 | muddepenup | Onepanus HaXOXKACHUS MPOU3BOJHON HA3bIBACTCA ...... OK 04
OBaHUEM

18 | kputnueckuMm | Touku ,B KOTOPBIX MPOU3BOHAS PaBHA HYIIO, OK 06
U Ha3bIBAIOTCA ...........

19 | nymo IIpou3BoaHas TOCTOSIHHOU PaBHA ...... I1K1.1

20 | 3a3HaK IIpu BBIYKCIIEHUH IPOU3BOJHOM TIOCTOSHHBIN OK 01
MPOU3BOJHOW | MHOXHUTEIb MOKHO BBIHOCHTD ......... «eeeen...
npousBogHas | [Ipenen orHomenus npupamienust ynkuuu B Touke x k| [1K1.1

21 MPUPAIICHUIO apIyMEHTa, KOI/1a MOCIEIHEEe CTPEMUTCS

K HYJIIO Ha3bIBaeTCHl. . .
CKOPOCTh Ecnu matepuanbHas ToUKa JBHKETCS 10 3aKoHy S(t), OK 01

22 TO TepBasi IPOU3BOHAS OT MYTH MO BPEMEHH €CTb. ..

23 | K=f}(x) ['eomeTpHUueCcKHil CMBICI TPOU3BOAHOI COCTOHUT B TOM,

970 ... OK 07

24 | Y-y0=xk(x-x0) | YpaBHeHHE KacaTeIbHOH K JaHHOM JMHUU B TOUKe M OKO03

UMEET BUI. ..

25 | a=vi(t) YckopeHue MpsIMOJIMHEHHOTO IBUKEHUS PABHO. .. IK1.1

f1(x)>0 @OyHKIMSA BO3pacTaeT Ha 33JaHHOM ITPOMEKYTKE, OK 06

26

€CJIN. ..




f'(x)<0 DyHKIMA BO3pacTaeT Ha 33JaHHOM ITPOMEKYTKE, OK 06
27 €ClIN. ..
28 | uHTEpBaJe Ecnu rpaduk pyaknum pacnonoxen Boime ocu OX va | OK 03
BO3pAacTaeT UHTEpBAJIC, TO PYHKIUSA HA JAHHOM .........c..n.....
29 | uHTEpBaJe Ecnu rpaduk pyaknum pacnonoxen nuxe ocu OX Ha | OK 05
yObIBaeT UHTEpBAJIE, TO PYHKIUSA HA JAHHOM .........ce.n.....
paBHBI Ecnu nBe nuddepennupyempie GyHKINN OTIUIAIOTCS
30 Ha MMOCTOSHHOE CJIaraéMoe, TO UX MPOU3BOIHBIE OK 06
31 | paBHa Hymo u | Juddepenmupyemas QyHKIIUI MOKET UMETh OKO07 |3
HE HKCTPEMYM B T€X TOUYKAX, IJ€ MPOU3BOJHAA .............
CYIIECTBYET
32 |5 MrHoBeHHasi CKOPOCTb IBUKEHUS TOUKH, €CIIU OK06 |3
s(t) =5t + 3 paBHa .........
33 | pacnpenenenu | JIMCKpeTHYIO ClydailHYIO BEIUYIUHY 3a1ar0T ykaseBast | [IK1.11 | 3
A €€ 3aKOH ............
34 |20 CKOpOCTb Tena, ABIKYIIerocs mo 3akony s(t) =t2+2, | OK 01 |3
B MOMeHT BpeMenu t = 10 Oyzaer paBHa .........
35 OK03 |2
-sinx Beraucnure(cosx)’=............
36 |k Beruucnure (kx+b)’=......... OKO01 |2
37 |0 Boranciure (V8)'=............ OKO03 |2
38 |10 Beraucnute (10x)’=.......... OK04 |2
39 | nocroBepHbM | CoOBITHE, KOTOPOE 00SI3aTEIILHO MPOU3OUIET, OKO05 |2
Ha3bIBACTCH ...
40 | mepecTaHOBKO | YTOPSAIOYSHHOE MHOXKECTBO, OTIMYAIOIICECS TOJIBKO OKO05 |2
i MOPSIZIKOM JIEMEHTOB, HA3bIBACTCH ............
41 | HeBO3MOXHBI | COOBITHE HA3BIBAETCH ..., €CIIM OHO HE MOXKET OK09 |2
M NPOU30UTH B pe3yabTaTe JAHHOTO UCTIBITAHHUS.
42 | HeompeneneH | MHOeCTBO nepBooOpa3HbIX s qanHod GyHkimu f(x) | OK 06 |3
HBIM Ha3bIBAETCH. ..
UHTETPajIoM
43 | Hymo OnpezneneHHbI HHTETpa ¢ ouHaKoBbIMU Ipefenamu | OK 03 | 3
paBeH...
44 | uarerpupoBan | Oneparuio Hax0XACHUs IepBOOOPa3HOM AJIsl JAaHHON IK1.1 |3
ueM (GYHKIIUHN HA3BIBAIOT. ... .cuvenneen...
46 | necatuunbiM | Jlorapudm, ocHoBaHKE KOTOPOTro paBHO 10 OKO05 |3
Ha3bIBAETCH .......
47 | cymma Jlorapugm npousBeaeHHs — 3TO ....JJorapu(MoB. OK02 |3
48 | pazHOCTB OKO05 |3

Jlorapu¢m yacTHOrO — 37O ...... Jorapu@moB.




49 | F'{x)= f(x}| Pynxuus F(X) HaspiBaeTcs 1epBOOOPA3HON Mt ) OK 07 |3
dyukuuu f(X) Ha (@; b), ecin st moGoro €lad}
BBITOJIHSCTCS] PABEHCTBO .........
50 | 1/37R?H. O06bemM KoHyca onpenensercs no Gopmyse ......... IK1.1 |3
51 | -cosx +C Heonpenenenuplii unterpan [ sin xdxpaseH ......... OK06 |3
52 € IUHUILIBI [TokazarenpHas QyHKIMS y=a* ABISCTCS OKO02 |3
BO3pacTaloIlei, eclii OCHOBAaHUE a OOJIbIIE .......
53 | HarypanbHbIM | Kak Ha3bIBaeTCs paBEHCTBO: [ OKO05 |3
Jlorapugm, ocHOBaHHE KOTOPOTO paBHO ex2,7
HA3BIBACTCS ...vvvneennn...
54 mR?H O0beM HUIMHIIPA ONpeensieTcs no Gopmyne ......... OK07 |3
95 | KpuBONIMHENHH | ['eoMeTpuuecKuil cMbICI ONpeesIEHHOr0 UHTErpaia OK04 |3
Oii Tpameuu | COCTOMUT B TOM, YTO OH YHCJICHHO PABEH IUIOIIAMH. . ... ...
56 TUArOHaILIO OTpe30K, COeANHSIONINN JBE BEPIIHHBI IPU3MBI, HE OKO07 |3
MpUHAJJISKAIINE OJHON HA3bIBACTCA ...........
57 | mpotuBonono | I'panu mapanienenuneaa He umeromue oomux Bepmmy, | OK 01 | 3
YKHBIMU HA3bIBAIOTCA ........
58 | BeICOTOI [lepnienquKynsp, ONymeHHbIN U3 BepiuHbl nupamuasl | OK 02 | 3
HA TUIOCKOCTh OCHOBAHMSI, HA3bIBACTCH ........
59 | amodemoit Bricora 60k0BOI rpaHy paBUIILHON MHUPaMU/IbL, OK04 |3
NPOBE/ICHHAS U3 €€ BEPUIMHBI, HA3bIBACTCH ........
60 | kBagpaTsl VY xy0a Bce TpaH¥ .......... IK1.1 |3
TECTOBBIE BOITPOCHI 3AKPBITOI'O TUIIA IO JUCIUIIJIUHE:
MATEMATHKA
Ne | IlpaBuns | ConeprkaHue Bompoca Komneren | Bpe
HBII s M
OTBET BBII
OJIHE
HUS
(MuH
)
! r) Haiinure 3HaueHMEe BBIpAKEHUS log; Jor OK 06 3
a)l6; 6)04; B)S8; r) 1.5
2 |r) log ., 32 OK 07 3
Cokparure 1po0b log, 4
a)l6; 6)04; B)S8; r)2.5
3 B) KakoBa BenmnurHa MOI0XOHOTO HAJIOTa, KOTOPBIN OK 01 4
coctaBisieT 13% oT BenmmuuHbI 3apaboTHOH T1aTh B 25000
pyOmnei?
a) 1600;  ©6)400; B)3250 1) 1200




Haiinure uncno:
40% xoTtoporo paBHbl 320
a) 160; 6)400; B)800; 1)120

OK 04

0)

(43)2 . 45
Breruncnuts: 4%
a) 16; 6)4; B)S; r) 12

OK 01

6)

packpoiite (popMyITy COKpPAIIEHHOTO yMHOKeHHUs a2-b?:

a) a>-2ab+b?6) (a-b)(a+b); B) a?+2ab-b?; r) (a-b)(a-b)

OK 02

BosibHOMY mpomucano JIekapcTBO, KOTOPOE HY)KHO MUTH 110
0,5t 3 pa3a B neHb B TeueHue § nHel. B onHOM ynakoBke 8
tabneTok o 0,25r. Kakoro HauMeHbIIero KOJINIeCcTBa
YIIaKOBOK XBAaTUT HAa BECb KYypC JieyeHus’?

a)6  6)5 B)6.5;1)7

OK 02

2 2

X+3sin“ xX—6

YIpocTuTh BhIpaKeHUE: 3cos
a)l; 06)-5 B)3 1)-3

OK 02

Haiigute MHOXKecTBO 3HaUeHUH QyHKIMU y = sinx —1
a)[-1;1]  6) (-o0;te0)  B) [-2;0] 1) [0;2].

OK 03

10

0)

Haiigure 3nauenuesin a, ecau cosa = 0,8 u
3n/2 <a<?2m
a) 3/5 0) -0,6 B)0,2 1)2/5

OK 04

11

0)

Kakue u3 pyHKUIui ABIAIOTCS YETHBIMU?
a) y=sin X; 0) y=cos X; B) y=tgx; T) y=ctg X.

OK 05

12

6)

Kakoe n3 1aHHBIX YpaBHEHHMI HE UMEET KOPHEM?
a)sinx = —0,44; 6)cosx =5; B)tgx =-10; ) cosx =1.

OK 03

13

Pacmn¢pyiite kpaTkyro 3anuce: a€ f5.
a) TOYKa a MPUHAJICKUT TUIOCKOCTH [3;
0) TOYKa & IPUHAIICIKUT MPSMOH [

B) MpsiMasi & IPUHAIIICIKUT TIOCKOCTH [5;
I) IpsMas a epeceKaeT MiIoCKoCThb .

OK 07

14

0)

Haiinnre nuaroHany npsiMOyrojapHOTO Napajienenunesa mno
TpPEM €ro u3MepeHusm: 6; 6; 7
a) 19 6) 11 B) 121 r) 36.

OK 03

15

Kak BbIYHCINTD VINHY BEKTOPA, €CJIN U3BECTHBI €ro
KOOPAMHATHI?

a) OHa paBHA KBaPAaTHOMY KOPHIO U3 CYMMBI KBaJIpaTOB
KOOpJAUHAT

0)OoHa paBHa MPOU3BEIECHUIO KBAJAPATOB KOOPIUHAT

OK 03




B) OHA paBHA OTHOLUEHUIO IPOM3BEICHUS KOOPAUHAT K
CyMME€ UX KBaJpaToB
I')OHAa paBHa CyMM€ KBaJIpaTOB KOOPJIUHAT

16

-
f{5;3}
JlaHbl 1Ba BeKTOpPAa ¢ KOOpaAMHaTaMu. Bekrop "

-5
BEKTOP t12;8}- HajinuTe ckajsipHOe NPOU3BeIeHUE ITHUX

BEKTOPOB.
a)- 14 0)- 18 B) 34 r)-32

OK 04

17

0)

1. UYemy paBHa npousBojHas 1?7
a)l 6)0 B)X r) a(4mucio)

OK 04

18

Berunciure (6x°)'
a) 6x> 6)0 B) 18x2 r) 18x

OK 01

19

Haiinure mponsBoauyio GyHkmu y = (2e* + 3)
a)2e¢* + 16) €*B) 2€*r) 0

OK 03

20

[Tepuon pynkuuu y= sin x?
a)w/2; 0)2m; B) 4m; T) 7.

OK 04

21

Pemmre ypasrenue f'(x)=0, ecin f(x)=3x% — 6x +4.
Bri6epuTe oTBeT.
a) 1; 0) -1; B) 4; r) -4.

OK 06

22

_ 3
[TpouzBosnyt0 QyHKIMH Y= 4x paBHa :
a) I2x> 6)12x B)4x* 1) 12X

OK 07

23

Ecnu nBe nuddepenumpyemplie GyHKINN OTINYAIOTCS HA
MIOCTOSIHHOE CJ1araeéMoe, To:

a)UX IPOU3BOJHbBIE PaBHbI; 0) UX MIPOU3BOJHBIE
pasnauyaroTcs Ha pa3HOCTh MOCTOSIHHBIX CJIaraéMblX; B)
BOIIPOC O Pa3IMYUU UX MPOU3BOJHBIX YCTAHOBUTDH HE
yIaércs.

K 1.1

24

[poussonnas ¢pynkiuu y = 0,75x* — 2 COSX paBHa:
a)y =3x3+ 2 cosx; 6)y = 3x°— 2sinx; B) y = 3x3- 2 cosx; 1)
y = 3x3 + 2sinx.

IIK 1.1

25

0)

Hnoma;:u; TPCYroJIbHUKA BBIYUCIIACTCA 11O (bOpMYJICI
a) S=a*b; 6) S=(a*b)/2; 2) S=2a*Db; r) S=(a*b)/3

OK 05

26

0)

I'paduxk xakoil pyHKIIMM N300pa’keH Ha pUcCyHKe?
a) Y = COSX;
0) y = sinx;
B) Y = CtgX;
r)y =tgx.

OK 06

27

BoruncnuTh 3HaueHNne MPOU3BOIHON (PyHKIIUN y=
sinx — 2x B Touke xo = 0.

OK 01




a)l 6)0 B)-3 -1

28

0)

YIpocTUTh BBIpAXKEHUE COSOL — SIna-CctgaL.
a)l; 06)0; B)3; r)—1.

OK 02

29

0)

Haiitu npousBoanyio GpyHKIuu y(X) = e* — 4x2,
4

a)e*— 3x3 6)e*—8x; B)e*—2x; T1)e*—4x.

OK 06

30

Haiiaute npousBoanyo GyHKIMK Y = X° + COSX.
a)y=3x>-sinx  6)y=x3—sinx B)Yy=3x?+sinx 1)
y'=x3In3 + sin x

K 1.1

31

Haiigure nmponsBoaHyio GyHKImH Y= -e* + 3x5.
a)y=eX+3x 6)y=-xe*+9x> B)Yy=-eX+9x?
r) y'=-e¥1 +9x5,

OK 07

32

Bropas npoussoanas y” (X) Gyukuuu Y(X)=4x%-2X umeer
BU/JI
a)4 0)8 B)6 r)7

OK 03

33

Beraucinte (x° + 2x* - x)'.
a)3x%+2x3—x 6)3x% + 8x° — x°
B)3x* + 8x* —x°r) 3x® + 8x3 - 1

IIK 1.1

34

Touxka aBIKeTCS 0 3aK0HY S(t) = 2x° — 3x? + 1. HaiimuTe
CKOPOCTh TOYKH B MOMEHT BpemeHu  to = 2C.
a)12m/c6)4m/cB)SMm/cr)6Mm/c

K 1.1

35

Haiiaute npousBoHyio GYHKIUK y = X2 + X B TOUKE X0=2.
a)50)6B)4r)3

OK O1

36

Haiigure koa¢ddunmeHT kacatenbHoM Kk rpaguky
byHKINN f (x) = 5x® — 2x B Touke Xo = 1.
a)80)3 B)0 r)9

OK 07

37

Haiinute Touky min pyHkImu y = x° — 3X.
a)-10)1 B)0 r)3

IIK 1.1

38

Haiinute kputHdeckue TouKu GyHKIME y = 5x° — 15X.
a)l 0)-1 B)1,-1 r)0

OK 06

39

Haitnute kputndeckue Touku Gyaknun f(x) = 2x* — 4x?
a)0,£16)3 8)0 2) 0,1

OK 07

40

Bropas npoussonas y” (X) gpynkuun y(X)=4x2-2x
UMeeT BHT

a)4 6)8 B)6 )7

OK 01

41

CkopocTb Telna ornpenenseTcs no Gpopmyine

V(t) =56 + 2, Yemy paBHO yCKOPEHHE T€lla B MOMEHT
BpeMeHH to=1c?

a)l6 0)6 B)l17 1)34

OK 06

42

Touka BIKETCS 110 3aKoHY S(t) = 2t - 3t. Uemy paBHO
YCKOpEHHUE B MOMEHT to=1c?
a)ls 0)12 B)9 r)3

OK 07

43

Haiigute HauMenbliee 3HaueHNE QYHKIIUU

OK 03




f(x)=2x3—6x+1ma [-1;0].
a)5 0)-3 B)1 r)0

44

Panuyc ocHoBanus muimHapa 2,5 cM, BeicoTa 12¢M.
Haiitu nnomaae 60K0BOM MOBEPXHOCTH.
a)60 0)65 B)35 1)60m

K 1.1

45

Haiinure mosHy0 MoBepXHOCTh Ky0a CO CTOPOHOMU 4CM.
a)64 6)65 B)96 1)60

OK 02

46

3
j 3x%dx
OnpeneneHHbld UHTETpall 2 paBeH:
a)19 0)18 B)35 1)27

OK 05

47

2
j 4x°3dx
Onpenenennslii naTerpan 1 paBeH
a)36 0)17 B)16 15

OK 05

48

JluameTp ocHOBaHUs KOHYcCa paBeH 42, a JJinHa
oOpa3yromield papaa 75. Haliagure BEICOTY KOHYyCa
a)72 0)74 B)66 r)65

OK 04

49

BricoTa koHyca paBHa 4, a quaMeTp OCHOBaHUS — ©.
Haiigure obpa3yrornryro KoHyca.
a)5 0)4 B)6 r)l5

OK 01

50

Boruncnuth 00beM HUIUHAPA, €CIU PAANyC OCHOBAHUS 3,
BbIcOTa 1.
a)9r 0)6m B) 3m; r) 2m.

OK 05

51

Paaunyc mapa paseH 1cm, yeMy paBeH oObeM mapa?
3. 3
3

a)l6m cm®; 6) 32m oM B)%TTCM F)3—:7TCM.

OK 06

52

0)

Ha pucynke nzo0paxeHn rpaduk npou3BoAHON QyHKIMH
y=f(x). IIpu kakom 3HaYeHNU X QYHKIIHS TPUHUMAET CBOE

HauOoJIbIIIee 3HAUEHHE Ha OoTpe3ke [-4; -2] ?
|1I

Noy=Efx)

=Y

a) 0,5; 0) -4; B) -5; r) 1.

OK 03

53

O6pazyromias konyca 10cwm, a Beicota 8cm. Haiinure

OOKOBYIO TIOBEPXHOCTb.
1

OK 04

54

1)

MarepuanpHasi TOUKa IBHKETCS 1O 3aK0oHY S(t) =3t + 7 +
0,5t% rme t — BpeMsl IBIKEHUS B CEKyHIax. Uepes kakoe
BpeMs TOCJIe Havyalla ABMKEHHSI CKOPOCTh Tella OKaXKeTCs
paBHO# 15 m/c?

1) 18; 2) 15; 3)12; 4)21.

OK 07




55

0)

Ha pucynke n3o0paxén rpaduk npou3BoIHON (QyHKINH,
onpenenéHHoi Ha unrepnane (-7; 4). Onpenenure
KOJINYECTBO NMPOMEKYTKOB BO3pacTaHusl (pyHKIIHH:
AY

vy flix

o

\ JARN

a) l; 0) 2; B) 3; r) 0.

OK 04

56

Ha pucynke n3o6paxén rpapuk ¢pynkuuu y = f(x),
onpeaenénHoi Ha uHtepsaie (-7; 10). Haiinure cymmy
TOYEK dKCTpeMyMa QYHKIUH Ha oTpe3ke |- 4; 8].

. ¥

i =) |

[#] 10

Y
b '\

= _I.
o
==
e

a)7 0) 12; B) 15; r)18.

OK 03

57

Ha pucynke n3o0paxén rpaduk npon3BoIHON GYHKINHU Y =

f\(x), onpenenénnoii Ha uuTepBane (-8; 6). B kakoii Touke

otpeska [- 5; - 1] dynkius y = f(x) npuHuMaet HauboJbIIee

3HayeHue?
¥y

y = flx)

A | LS \ [
NI A
W

a)-1, 0) -3; B) -5; r) -2.

IIK 1.1

58

6)

Berunciure: f_ll x3 dx:
a) -1, 0) 0; B) 1; r) 2.

OK 01

59

6)

Heonpenenennslii nHTErpa f COoS xdxpaBeH:
a)y=-sinx +C; 0)y=sinx+C;  B)y=-cosx +C;
y = cosx+ C.

)

OK 06




60

Oo6pasyromias konyca 10cwm, a Beicota 8cM. Haiinure 00bEM
KOHYyca.
a) 96; 6) 90; B) 96 r)90n

OK 01

61

Haiigure 066EM Kyba co cTOpoHOI 4cM.
a) 96; 0) 90; B) 647 r)90

OK 05

62

1. Paguyc ocHOBaHMs IIMJIMHIpa paBeH 7, BbicoTa paBHa 10.
Haiinure momaas 60KOBOM MOBEPXHOCTH MJIMHIPA,
JICJIEHHYIO Ha T

a) 140 0) 70B) 24 r)140

OK 07

63

['eometpuueckas ¢purypa, kKoropas oopasoBaHa B
pe3yJbTaTe BpalleHUs IPSIMOYTOJILHOTO TPEYTrOJIbHUKA
BOKPYT OJHOI'O U3 CBOUX KAaTCTOB!:

a) KOHYC 0) cthepan) map T') DAJTUHAP

OK 02

64

0)

[Tnomans 60K0BOI MOBEPXHOCTH IMJIMHJIpA paBHA 72T, a
nuaMeTp ocHoBaHusI — 9. HaliuTe BICOTY IMIMHAPA:
a) 12 0) 8B) 63 r) 60

OK 05

65

Ornpenenure BHICOTY HUIUHAPA, €CIU PATAYC OCHOBAHUS
0,5, a 00bem IuIMHApA 8TT.
a)24; 0)16; B)36; r) 32.

OK 02

66

KaxoBa BepOsITHOCTB TOT0, UTO CIy4aifHO BBIOpAHHOE
HatypanbHOe unciio ot 10 1o 19 nenurcs Ha tpu?
a)0,3 0)0,7 B)0,333... r)0.35

OK 02

67

0)

1. TIpocreiimmmu 3a1a4aMi MaTeMaTHIECKOU
CTaTUCTUKH SABIIIOTCS:

2. a) BbIOOpPKA U TPYNIMPOBKA CTATUCTUYECKUX
JTaHHBIX, ITOJIYYEHHBIX B PE3YyJIbTaTE dKCIIEPUMEHTA,

3. 0) ompeneneHue mapaMeTpoB pactpeaeTIeHHs, BU/T
KOTOpOTO 3apaHee U3BECTEH;

4. B) MONy4YEeHHE OLIEHKU BEPOSTHOCTU U3y4aeMOro
COOBITHSI.

OK 05

68

0)

CKOJIBKO CyIIECTBYET BApUaHTOB BbIOOpA IBYX YUCEI U3
BOCHMU:

a) 186) 28 B) 16 r)20

K 1.1

69

0)

Haiinure 3Hauenue Boipakenus 10g216+10g22
1 a)4; 0) 5; B) 6; r)4,5.

OK 07

70

1g125

Brrauciauts Ig5
a)75; 6) 35; B) 1g25; 1) 3

OK 05




OIMUCAHMUE OPI'TAHM3ALIMUA ONEHUBAHMUSA U ITPABUJI OIIPEAEJIEHUSA
PE3YJIbTATOB OHIEHUBAHMUS.

YpOBeHb MOATOTOBKU OOYYAIOIIUXCS MO y4eOHON MUCIMIUIMHE OICHWBACTCS B Oayax:

«5» («oTIMYHOY), «4» («xopowio»), «3» («yI1OBIETBOPUTEIBHOY), «2»
(«HEYIOBIIETBOPUTEIBHOY).
Onenka «omauyno» - OOy4yarOUIMIICS NOKAa3bIBa€T IIOJHBIE M IJIYOOKHE 3HAHUSA

IIPOrPaMMHOr0 MaTepuaa, JOTHYHO U apryMEHTHPOBAHO OTBEYAET Ha [TOCTABJIEHHBINA BOIIPOC, a
TaK)K€ JIONOJHUTENIbHBIE BOIPOCHI, IOKAa3bIBAET BHICOKHM YpPOBEHb TEOPETUUYECKUX 3HAHUM.
[TpakTrueckyro yacthb BbiosHAET Ha 100%.

Onenka «xopowo» - OO0yYalOIIUIiCS TOKa3bIBAaeT TIJIYOOKHWE 3HAHUS MPOTPAMMHOTO
MaTepuaia, FpaMOTHO €ro M3J1araeT, JOCTATOYHO MOJHO OTBEYAET Ha MOCTABICHHBIM BOIIPOC U
JOTIOTHUTEIIbHBIE BOIIPOCHI, YMENI0 (POpMYIUpPYET BHIBOBI. B Toxke Bpemsi Ipu OTBETE JOIMYCKaeT
HecylleCcTBeHHbIE norpemHocTy. [IpakTruueckyto yacte BoinoaHseT Ha 90%-80%.

OneHka «yoosnemeopumenbHo» - OOYUAIOUIUNCS IOKa3bIBa€T JOCTATOYHBIE, HO HE
rIyOOKHEe 3HAHUS MMPOTPAMMHOTO MaTepuana; Mpu OTBETEe HE JOIMyCKaeT IpyObIX OUIMOOK WK
MPOTUBOPEUMl, OJHAKO B (OPMYIUPOBAHUU OTBETA OTCYTCTBYET JIOJDKHASI CBSI3b MEXKAY
aHAJIM30M, apryMeHTanuedl W BbIBOAAMHU. /I MONydeHHUs NPaBUIBLHOTO OTBETa Tpedyercs
yTOYHSIOMIHE BOMpockl. [IpakTiudeckyro yactsb BoinonHseT Ha 70%-60%.

OneHka «HeyoosnemeopumenbHo» - 00yJalOUINIiCs MOKa3bIBa€T HEAOCTATOYHBIC 3HAHUS
MPOrpaMMHOT0 MaTepuania, He CIIOCOOEH apryMEHTHPOBAHO U IMOCJIEI0BATEIbHO €ro M3Jarath,
JOITyCKaeTcs TpyOble OIMOKU B OTBETaX, HEMPABHILHO OTBEYACT HA MOCTABJICHHBII BOMPOC WU
3aTpyaHseTcs ¢ oTBeToM. [IpakTuueckyro yacTh BbIOJIHAET HAa MeHee 50%.

Dk3aMeH 10 y4eOHOM AMCUMIUIMHE MPOBOJUTCS B MEPHOJ AK3aMEHALMOHHBIX CECCHUM,
YCTAHOBJICHHBIX KAJICHAAPHBIM y4eOHBIM rpadukoM. JK3aMeH MPUHUMAETCS MPETo1aBaTels MU,
KOTOpBIE TPOBOAMIIN 3aHATHUS IO JAHHOMY Y4eOHOMY IIPEIMETY.
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