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1. OBIIAS XAPAKTEPUCTUKA

ITPOI'PAMMBbI

1.1. MecTo TUCHUILIMHBI B CTPYKTYPe OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl:
O61eoOpa3oBaTenbHas AucuuinHa « MaTemaTukay sBIsieTcsl 0053aTeIbHON 4acThIO0 00-
11e00pa3oBaTeIbHOIO IIUKIIA 00pa3oBaTeIbHON mporpammsel B coorBercTBUU ¢ DI'OC CIIO.

1.2.lleab ¥ IJIAHUPYeMbI€ Pe3yJabTATHI 0CBOEHUSI JUCHUILINHBI:

1.2.1. lleab 001meo0pazoBaTeibHOM JUCHUILIHHBI

CogepxaHue TporpaMMbl 00IIe00pa30BaTEIIbHON JUCIMIUIUHBI «MaTemaTukay Harpas-
JICHO Ha JIOCTHXKEHHUE PE3YJIbTATOB €€ U3y4YEeHHS B COOTBETCTBUU ¢ TpeboBanusmu ®I'OC COO ¢
yueToM npodeccuonanbHoit Hanpasiaennoctu @I'OC CIIO.

1.2.2. [lnanupyemMble pe3yJibTATHI OCBOCHUS 001e00pa30BaTeIbHON IUCHHUILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®PT'OC COO.

Oco0oe 3HaYeHHEe NUCHUIUIMHA UMEET NMPpU (HOPMUPOBAHUU U PA3BUTHH OOIIMX KOMIIETEH-

UH.

O01Hne KOMIETeH-
1107004

I[lnanupyemsble pe3yabTaTbl 00y4eHU s

Oo0mue

JAncuunianHapHbIie

OK 3 [Ipunumats
[pEIICHUS B CTaH-
MTapTHBIX U HECTaH-
ITApTHBIX CUTYa-
[[USX 1 HECTH 32
HUX OTBETCTBCH-
HOCTb;
OK 4 Ocymiects-
IISTh TIOUCK U UC-
M0JIb30BaHNE WH-
(bopmanuu, HE0O-
XOIUMOU JTst 2(-
(eKTUBHOTO BbI-
MOJIHEHHS Tipodec-
CHOHANIBHBIX 3a]1a4,
podecCuoHaIb-
HOTO W TMYHOCT-
HOTO Pa3BUTHS,
OK 5 Ucnonszo-
BaTh UH(GOpMAaIH-
OHHO-KOMMYHHKa-
[TMOHHBIC TEXHOJIO-
UM B Ipodeccuo-
HaJLHOM JIESTETb-
HOCTU;
[1K 1.4 OcymectB-
NSTh YCTAaHOBIICHUE
(Ha3HaueHue, mepe-
acyeT, epeBo),

B yactu Tpy10BOro BOCIUTAHUSA:

- TOTOBHOCTH K TPYZAY, OCO3HaHHE
[IEHHOCTH MacTepCTBa, TPY10JII00HE;

- TOTOBHOCTh K aKTUBHOW JIESATEIb-
HOCTH TEXHOJOTMUECKOW W COLMab-
HOM HaIlpaBJIEHHOCTH, CIHOCOOHOCTH
MHUIIMAPOBATH, MJIAHUPOBATH U CaMO-
CTOSITENIFHO BBIMIOJHATH TaKYIO Jiesi-
TEJIbHOCTB;

- MHTEpeC K pa3iIu4HbIM cdepam
poecCHOHATILHOM 1eATeNbHOCTH,

OBnaneHne yHuBepcalbHbIMU yueo-
HBIMU TI03HABaTENbHBIMU JICHCTBU-
STMU:

a) 6a30BbIe JOTMUECKUE JICHCTBUS:

- CaMOCTOSITENbHO (OPMYIINPOBATH
1 aKTyaJu3UpoBaTh IMpodieMy, pac-
CMaTpUBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBATh CYLIECTBEHHBIN
MPHU3HAK WM OCHOBAHUS ISl CPaBHE-
HUs, Klaccuukanuu 1 0000IIeHNUs;
- ONpeAeNATh IEeNN AEATeIbHOCTH,
BaaBaTh MapamMeTpbl U KPUTEPUU HX|
TTOCTIKEHUS;
- BBISIBJIATH 3aKOHOMEPHOCTH U ITPO-
TUBOPEUMS B PACCMATPHBAEMBIX SIBJIC-
HUSX;

-BJIQJICTh METOJIaMH JIOKA3aTEIbCTB,
QJITOPUTMAMH PEILICHHs 3a/1a9; yMe-
Hue GopMyIIMpoBaTh OMpeIeICHNUS,
AKCHOMBI U TEOPEMBI, IPUMEHSTh UX,
[IPOBOJIUTH JJOKa3aTeIbHbIE PACCY K-
eHNs B XOZI€ PELICHUS 3a/ad;

- YMETh OIEPUPOBATh MOHATUIMU:
CTETeHb YucIa, Jorapudm uuca;
[YMEHHE BBIMOJIHATH BHIUMCIIEHUE 3HA-
YEeHUH 1 TpeoOpa3oBaHus BhIpaKe-
HUil co cTeneHsIMHU U JjorapupmMamu,
peoOpa3zoBaHus IPOOHO-pAITHOHAIIb-
HBIX BBIPAKCHMUIA;

- YMETh OIEPUPOBATH MOHITHIMU:
parioHa bHbIE, HPPAIIMOHAIBHEIE,
MoKa3aTebHbIC, CTETIEHHBIE, JIoTa-
prupMHUYECKHe, TPUTOHOMETPHUYECKUE
YpaBHEHHsSI 1 HEPABEHCTBA, HX CH-
CTEMBI;

- YMETh OIIEPUPOBATH TIOHATHIMU:
(byHKLMS, HETIpepbIBHAS (PYHKLINA,
[IPOM3BOHAS, TIEPBOOOPA3HAsI, OTIpe-
NeNIeHHBIN MHTETpall; yMEHHE HaXo-
ITUTH TTPON3BOIHBIC DIIEMEHTAPHBIX
(bYHKIMH, UCTIONB3YS CIIPABOYHBIE
MaTepHalIbl; UCCIIETOBATh B IPOCTEH-
X CIy4asx GyHKIIMU Ha MOHOTOH-
HOCTB, HAXOJUTh HAHOOJIBIIINE 1

HAaUMEHBIINE 3HAYCHUS ()YHKIIHIA,




WHICKCAITNIO U KOp-
[PEKTUPOBKY TEH-
CHii, Ha3HAUYCHUEC
mocoOwmii, KOMITEH-
Calllil U APYrUX CO-
[IMAJTBHBIX BBIILIAT,
MCTIONB3Ys HH(OP-
MaIIMOHHO-KOMITb-
IOTEPHBIC TEXHOJIO-
195051

- BHOCUTH KOPPEKTUBHI B JI€ATEIb-
HOCTb, OLICHMBATh COOTBETCTBUE pe-
BYJIBTATOB IEJISIM, OIICHUBATH PHUCKU
[OCIICACTBHI 1€ATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHE
[P PELICHUN KUZHEHHBIX MPOOIeM

0) 6a3oBbIC HCCIIEIOBATEIIHCKHE
MEeNCTBU:

- BIIQJICTh HaBBIKAMU y4eOHO-HCCIIe-
TOBATEIbCKOM M MPOEKTHOU JesTelNb-
HOCTH, HABBIKAMHU Pa3pEIICHUS IPO-
oaeM;

- BBISBISTh MPUYHUHHO-CIICICTBCH-
HbIC CBSI3U U aKTyaJIH3UPOBATh 3a/1auy,
BBEJIBUTATh THIIOTE3y €€ pEIIeHUs,
HAaXOIUTh apryMEHTBl IJIs JIOKa3a-
TEIhCTBA CBOMX YTBEPXKICHUH, 3a/1a-
BaTh MapaMeTpbl U KPUTEPUU pellie-
HUS;

- aHaJM3UpOBaTh MONyYEHHBIE B
XOJIe pPeHICHHUS 3aJadd Pe3yJIbTaThl,
KPUTUYECKH OILICHUBATh UX JOCTOBEP-
HOCTH, POTHO3UPOBATH U3MECHEHUE B
HOBBIX YCJIOBHSIX;

-- YMETh NIEPEHOCHUTH 3HAHHS B TIO-
BHABATEIHLHYIO U TPAKTHYECKYIO 00JIa-
CTH >KU3HEIESATEIIbHOCTH,

- YMETh MHTETPUPOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX 00JIacTeill;

- BBIBUTATh HOBBIC HJIEH, TIpejia-
raTh OPUTMHATBHBIC TOAXO/IbI U pellie-
HUS;

M CIIOCOOHOCTh MIX HCTOJB30BAaHUS B
[TO3HABATEIILHOW M COLIMAIBHOM ITPaK-
TUKE

CTPOUTH IpaIKd MHOTOUICHOB C UC-
[10JIb30BaHUEM alIapara MaTeMaTh-
YECKOTO aHAIN3a; IPUMEHSTh IPOU3-
BOJIHYIO IIPH PELLICHUH 3ajjay Ha JBU-
PKEHHE; PelIaTh NPaKTUKO-OPUEHTH-
[POBaHHBIE 33/1a4M HA HAUOOJIbILINE U
HaMMEHBIIINE 3HAYEeHUs, HA HaX0X/1e-
HUE [yTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHIMU:
panroHaIbHAas QYHKIMSL, IOKa3a-
TenbHas GYHKIUS, CTeNeHHas (QyHK-
11st, JorapudmMudeckast GyHKIHs,
TPUTOHOMETpHUYECKHE (QYHKIMH, 00-
paTHble (PYHKIMH; YMEHUE CTPOUTD
rpad UKy U3y4eHHbIX (PYHKIUH, UC-
[10J1b30BaTh IpaMKHU PU U3YUEHUU
[IPOLIECCOB U 3aBUCUMOCTEMN, IPH pe-
[IIEHUU 3a/1a4 U3 JPYTruX y4eOHbIX
[IPEAMETOB U 3a1a4 U3 peaaibHON
PKU3HH; BbIpaXaTh (hOpMyJIaMH 3aBU-
CUMOCTH MEX]Ty BETHUYNHAMU;

- YMETh PelIaTh TEKCTOBBIE 331a4UH
[Pa3HBIX THIIOB (B TOM YHCJIE HA IPO-
[ICHTHI, JOJM U YaCTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTH TOBApOB M YCIIYT,
HAJIOTH, 33/1a41 U3 00JIaCTH yIpaBie-
HUS TUYHBIMU U CEMEHHBIMU (pUHaAH-
CaMHM); COCTABIISATh BBIPAYKEHHS,
YpaBHEHMsI, HEPAaBEHCTBA U UX CH-
CTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIENI0-
BaTh [1OJIy4E€HHOE PEIIeHUE U OLIEHH-
BaTh MPaBIOTOI00HOCTh PE3yIbTa-
TOB;

- YMETh ONEPUPOBATH TOHATHIMU:
cpeaHee apupMeTHYECKOe, MEeHaHa,
HauOoJIbIlIee U HAMMEHbIIEe 3Haue-
HUs, pa3Max, TUCIIepCHsl, CTaHIapT-
HOE OTKJIOHEHHUE YHCIIOBOTO Ha0OPa,
YMEHHE U3BJIeKaTh, HHTEPIIPETUPO-
BaTh HH()OPMAIHIO, TPEICTABICHHYIO
B TaOnMIIaxX, HA JUarpaMMmax, rpadu-
Kax, OTPAKAIONIYIO CBOWCTBA peallb-
HBIX ITPOLIECCOB U SIBJICHUI; TpeI-
CTaBJISATH HHPOPMAIIHIO C TIOMOIIBIO
TaOJIUI] U AMarpaMM; UCCIIEI0BATh
CTaTUCTHYECKUE TAHHBIE, B TOM
Urcie ¢ MPUMEHEHUEM rpaduyeckux
METO/IOB M 3JICKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHIMHU:
CITy4alHBIN OTBIT U CITy4aiiHOE COOBI-
THE, BEPOSTHOCTH CIYyYailiHOTO COOBI-
TUs; YMEHHE BBIUUCIISATh BEPOSITHOCTh




C MCTOJIh30BAaHUEM IpaPUUIECKUX Me-
TOJ/IOB; IPUMEHSTH (DOPMYIIBI CIIOKE-
HUS 1 YMHOXKEHHS BEPOSATHOCTEH,
KOMOWHATOPHBIC (DAaKTHI U (HOPMYJIIBI
[P pEILICHUH 3a/1a4; OIIEHUBAThH Be-
[POSITHOCTH pealIbHbIX COOBITHIA; 3Ha-
KOMCTBO CO CIIy4ailHbIMH BEJIMYH-
HAMU; YMEHHE IPUBOJUTH IPUMEPHI
[POSIBIICHUS 3aKOHA OOJIBIIUX YUCEIT
B IIPUPOIHBIX U OOIIECTBEHHBIX SB-
NEHUSX;

- YMETh ONEPUPOBATH MOHATUSIMU:
TOYKA, IIpsiMasi, INIOCKOCTh, MTPO-
CTPaHCTBO, IBYT'PaHHBIN yroJl, CKpe-
[IIUBAOIIHNECS MPSIMbIC, TapaJLIeib-
HOCTb U IEPIICHIUKYISIPHOCTD Mpsi-
MBIX U TIJIOCKOCTEH, YToJl MEXIy Tpsi
MBIMH, YTOJI MEXKTY MPSIMO U IJI0C-
KOCTBIO, YTOJI MEXAY MJIOCKOCTSIMH,
[paccTosiHUE OT TOYKH JI0 IIIOCKOCTH,
[PACCTOSIHUE MEXTY TIPSIMBIMH, pac-
CTOSIHHE MEX/1Y TIOCKOCTSIMH; yMe-
HIUE UCIIO0Ih30BaTh MIPHU PEIICHUH 3a-
mad n3ydeHHble (GaKThl U TEOPEMBI
[JIaHUMETPUH; YMEHHUE OLICHUBATh
pazMepbl 00BEKTOB OKPYKAIOILIETO
MUDa;

- YMETh ONIEPUPOBATH MOHATUSIMH:
MHOTOTPaHHUK, CEY€HNE MHOTOTPaH-
HUKa, KyO, mapajieienunes, npusma,
mupamMuia, GUrypa u MoBEpXHOCTh
BpaIeHus1, IIWINHAP, KOHYC, 1ap,
cdepa, ceueHus pUrypsl BpalieHus,
MJI0CKOCTh, Kacaromascs cepsl, u-
ITUHpa, KOHYCAa, TUION[ab TOBEPXHO-
CTH TTUPaMUJIbI, TPU3MBI, KOHYCa, 1IH-
MUHApa, Iomanab chepsl, 00beM
Ky0Oa, MPsIMOYTOJIbHOTO Mapasuiese-
Murea, TupaMuabl, TPU3MBbI, LIHJIUH-
Tpa, KOHyca, 11apa; yMeHue u300pa-
PKaTh MHOTOTPaHHUKH U TTOBEPXHO-
CTH BpAIICHUS, UX CEUYCHUS OT PYKH,
C TOMOILBIO YEPTEKHBIX UHCTPYMEH-
TOB U DJICKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaThb CUMMETPHIO B MIPO-
CTpPaHCTBE; yMEHHUE PAcTIO3HABATH

[paBUJIbHBIE MHOTOTPAHHUKH;

YMETh OTICPUPOBATH TTOHATHSIMU:
ITBIYKEHHE B POCTPAHCTBE, 110,100~
HbIe (QUTYpBI B IPOCTPAHCTBE; UC-
[10JIb30BaTh OTHOIICHUE TLJI0MIA N




MOBEPXHOCTEH U 00HEMOB MTOTI0OHBIX
buryp npu peuieHuu 3a1ay;

- YMETh BBIYHCIISATH TEOMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IJI0Ab,
00BeM, IO L TTOBEPXHOCTH ), UC-
[0JIb3ys U3Y4YEHHbIE OPMYJIIBI U Me-
TOJIBI;

- YMETh ONEPUPOBATH MOHATUSIMU:
MPSMOYTOJIbHASL CHCTEMa KOOPMHAT,
KOOpJIMHATHI TOYKH, BEKTOP, KOOPAU-
HATHl BEKTOPA, CKAISPHOE MPOU3BE-
ITeHUE, YTOJI MKy BEKTOPaMU,
CyMMa BEKTOPOB, IPOU3BEICHHE BEK-
TOpa Ha YMCIIO; HAXOAUTh C TIOMO-
[IbI0 U3YYEHHBIX (OPMYII KOOPIHU-
HATBI CEPEUHBI OTPE3Ka, PACCTOSHUE
MEXTY ABYMSI TOUKAMU;

-yMETh BBIOUPATh MOAXOIALINHN H3Y-
YEHHBI METOJ JUIS PEUICHUS 3aa4H,
[pacro3HaBaTh MaTeMaTHYECKHE
(bakThl 1 MaTEMAaTUYECKHUE MOJICITH B
[IPUPOJHBIX U OOIIECTBEHHBIX sIBIIE-
HUSX, B HICKYCCTBE; YMEHHUE TIPUBO-
ITUTH PUMEPbl MATEMAaTUYECKUX OT-
KPBITUH POCCUICKOW U MUPOBOH Ma-
TEMAaTHYECKOW HAYKH

B 00macTy 1IEHHOCTH HAy4HOTO IO-
BHAHUS:

-C(hOPMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY]
YPOBHIO DPa3BUTHS HayKh M 0OIIe-
CTBEHHOM MPAKTUKH, OCHOBAHHOTO HA)|
ranore KyJbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIUKYJIb-
TYPHOM MHPE;

- COBEpILEHCTBOBAHUE SI3BIKOBOH |
YUTATENIbCKON KYyJIbTYpHl Kak Cpel-
CTBa B3aUMOJICHCTBUS MEXTY JIIOJIbMHY|
M TIO3HAHUS MUDA;

- OCO3HAaHHUE IIEHHOCTU HAay4HOH nes-
TEIILHOCTH, TOTOBHOCTH OCYIIECTB-
JISTh TIPOSKTHYIO M MCCIIE0BaTelb-
CKYIO JeSTeIHbHOCTh WHAWBUIYATBHO
1 B TpyIIIe.

OBjaneHne yHHUBEpPCaIbHBIMU Yy4eo-
HBIMUA TI03HABaTENbHBIMU JICHCTBU-
STMU:

B) paboTa ¢ uHpOpMaLueit:

- BJIAJCTh HAaBBIKAMHU ITOJYYCHUS WH-
(opManuu U3 UICTOUHUKOB PA3HBIX TH-
[IOB, CAMOCTOSITENIbHO OCYILECTBIISATH

- YMETh ONEPUPOBATH MOHATUSIMU: Pa-
[MOHANbHAs (YHKIUS, MOKa3aTelb-
Hasi (QyHKUUS, CTENeHHas (QYHKIMS,
iorapugmuueckast (QyHKLIHS, TPUTO-
HOMETpUYECKHE (YHKIMH, OOpaTHbIE
(YHKINMU; YMEHHE CTPOUTh rpaduky
M3yYEeHHBIX (YHKIUH, HCIOIB30BaTh
rpaduKy MpU U3yYEHUH NPOLIECCOB U
3aBHCUMOCTEH, TIPU pPEHICHUH 3a/1ad
13 IpyruX y4yeOHBIX NMPEeIMETOB U 3a-
Ty W3 peaylbHOW JKU3HH; BBIPAKAThH
(bopMynaMu 3aBUCUMOCTH MEXIY Be-
ITTYUHAMU,

yMETh OIEpPUPOBATh IMOHITUSMHU:
TOXIECTBO, TOXKJECTBEHHOE MPeodpa-
30BaHME, YpaBHEHHE, HEPaBEHCTBO,
ChCTeMa ypaBHEHUHW W HEPABEHCTB,
[PABHOCWJIBHOCTh ypaBHEHMH, Hepa-
BEHCTB U CHCTEM, pallHOHAIIbHBIE, HP-
palloHaJIbHbIE, MTOKa3aTeIbHbIE, CTe-
MEHHBIe, JIoTapu(MUIECKUE, TPHUTO-
HOMETpUYECKHE YPaBHEHUS, HEPaBEH-
CTBa U CHCTEMBI; yMETh PEIIaTh ypaB-
HEHHSI, HEPAaBEHCTBA U CUCTEMBI C I10-
MOIIBIO Pa3JIMYHBIX IPHEMOB; PELLIATh

IMONCK, aHaJlu3, CHUCTCMAaTHU3alluI0 H

ypaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C




MHTEpIpETAIMI0 HH()OPMAIUK  pa3-
ITMYHBIX BHIIOB U (OPM TIpe/icTaBIIe-
HUS;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX (hop-
MaTax C y4eToM Ha3HadeHHs HH(OP-
MaI¥ U LEIeBON ayJIUTOPUH, BHIOH-
pas onTUMalIbHYI0 (HOpMY TpECTaB-
IICHUSI ¥ BU3YaJIM3allNY;

OILICHUBATh JOCTOBEPHOCTb, JICTHU-
TUMHOCTh WH(pOpMAIIMU, €€ COOTBET-
CTBHE MPABOBBIM U MOPAIbHO-ITHYC-
CKUM HOpMaM;

- UCIIOJIb30BaTh CpeJCTBAa HMH(pOpMAa-
[IMOHHBIX © KOMMYHUKAITHOHHBIX TEX-
HOJIOTHI B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OpraHU3allOH-
HBIX 3aJ1a4 C COONIOJICHHEM TpeboBa-
HUH 3PrOHOMHUKH, TEXHHKH Oe3orac-
HOCTH, TUTHEHBI, pecypcocOepeke-
HUS, TIPABOBBIX M JTHYECKUX HOPM,
HOPM HMH(OPMALMOHHOW 0€301macHo-
cTH,

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U]
BaIUThl MHPOpMaUKU, HHPOPMAIIH-
OHHOH 0€301TaCHOCTH JIMYHOCTH

[apaMeTpoM; MPUMEHSITh YPaBHCHHSI,
HEPaBEHCTBA, UX CUCTEMBI IS pelie-
HUsT MAaTEeMAaTUYECKUX 3a/lad U 3a7ad
13 pa3IMYHBIX 00JIacTell HAyKU U pe-
AJIbHOM JKH3HHU;

- YMETh CBOOOTHO OIIEPUPOBATH MOHSI-
TUSIMU: IBIDKEHUE, TIApaJlIeIbHBIN I1e-
[PEHOC, CUMMETPHS Ha TUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazo-
BaHKE 1MOA00UsI, MOAOOHBIE (UTYPHI,
YMETh paclo3HaBaTh paBHBIC U IIO-
MOOHBIC (PUTYPBI, B TOM YHUCIIE B MPHU-
poJie, UCKYCCTBE, ApXUTEKTYPE; YMETH)
MCII0JIb30BATh T€OMETPUUYECKUE OTHO-
[IICHUSI, HAXOIUTh TI'€OMETPHUYCCKHE
BEJIMYMHBI (JUIMHA, YTrOJ, IJIOLAMb,
00bEM) MpU pelICHUU 3a7a4 U3 JpY-
X y4eOHBIX MPEIMETOB U U3 peaib-
HOW KU3HU

B oGmacti 1yXOBHO-HPaBCTBEHHOT'O
BOCITUTAHMUSL:

-- c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHHsI, STUYECKOTO ITOBEJCHUS;

- CIIOCOOHOCTh OILIEHHWBATh CUTYALHIO
1 IIPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACH Ha MOpPaJIbHO-HPAB-
CTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JIMYHOI'O BKJIaJa B IIO-
CTpPOEHHE YCTOWYMBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM
poauTensaM U (WIKM) JIPYrUM YieHaMm
CEMbHU, CO3[aHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TPUHATHS LEHHOCTEH
CEMEHHON JKU3HU B COOTBETCTBUU C
TpaguuusaMu HapoaoB Poccuu;
OBjazeHne yHUBEPCAIbHBIMU PETYJIs-
TUBHBIMH JICHCTBUSMMU:

@) CaMOOpTaHU3aLMsL:

- CaMOCTOATENIBHO OCYILECTBIATH I10-
BHABATEIbHYIO JACSATEIBHOCTD, BbISB-
IISITH TIPOOJIEMBL, CTAaBUTH U (POPMYJIH-
poBaTh COOCTBEHHBIE 3a/1a4M B 00pa-
B0BATEJIbHOW JIESITEIBHOCTH M KU3-
HEHHBIX CUTYaLUsX;

- YMETh ONIEPUPOBATH MOHATUSAMU: Pa-
[MUOHAJIBHBIC, HPPAlUOHAJIBHBIC, I10-
Ka3aTelbHbIe, CTEMEHHBIE, JOorapud-
MHUYCCKHCEC, TPUTOHOMCTPHUYCCKUC
YpaBHEHHsI U HEpaBEHCTBa, UX CH-
CTEMBI;

yYMETh OINEPUPOBATh IMOHITUIMHU:
MHOT'OI'PpaHHUK, CECUCHHWEC MHOI'OI'paH-
HUKa, Ky0, mapajenenumnes, np1usma,
nupamuia, (urypa M IMOBEPXHOCTH
BpallleHUs, LUWIMHIpP, KOHYC, IIap,
cepa, cedyeHuss QUrypbl BpalleHMUS,
[JIOCKOCTh, Kacarommascs chepsl, u-
ITHITpa, KOHYCA, TUIOMIA b TIOBEPXHO-
CTH MHUPaMM[IbI, IPU3MBI, KOHYCa, 1TU-
MTUHIpa, TUIONaab chepesl, 00bBeM
Ky0a, MPsIMOYTOJILHOTO Mapaliesienu-
rcaa, mupaMuabl, IPU3Mbl, DUJIWMHIPA,
KOHyca, IIapa; yMeHuEe H300paxkaTb
MHOT'OI'PAaHHUKH W ITOBEPXHOCTHU BpPa-
[IEHUs, UX CEUYEHUS OT PYKH, C IOMO-
b0 YCPTCIKHBIX HHCTPYMCHTOB H
PIIEKTPOHHBIX CPEICTB; YMETh pacrio-
3HAaBaTh CHMMETPHIO B POCTPAHCTBE;
YMETb pPAcIO3HABaTb IIPABUILHBIE
MHOTOTpaHHHKH,




CaMOCTOSITEJIbHO COCTaBJIATH IUIaH|
pelieHus: mpoOJIeMbl C yUeTOM UMEIO-
[IUXCS PECYPCOB, COOCTBEHHBIX BO3-
MOHOCTEH U MPEAIOYTECHUI;

- 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;
CIIocoOCTBOBaTh (DOPMUPOBAHUIO U
[POSIBJICHUIO HIMPOKOM SPYIULIUU B
pa3HBIX 00JACTSIX 3HAHUM, TOCTOSIHHO
MOBBIIIATH CBOM 0Opa30BaTENbHBINA U]
KyJIbTYPHBIA YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh IMpUEMbl pediekcun
ISl OLICHKU CHUTYallld, BHIOOpa Bep-
HOTO peIICHHUS,

- YMETh OLICHMBATh PUCKH U CBOEBpE-
MEHHO MPHUHUMATh PELIEHUS IO HX
CHUKEHUIO;

B) SMOLIMOHAIIbHBIM UHTEIJICKT, Mpe/-
MOJIararouii ChOPMUPOBAHHOCTE!
BHYTPEHHEH MOTHBAIMH, BKIIOYAIO-
[IEH CTPEMIIEHUE K JOCTUKEHHUIO LIENH]
M yclexy, ONTHUMH3M, HHHIIUATHUB-
HOCTh, YMEHHUE JCHCTBOBATh, UCXOS
M3 CBOMX BO3MOXHOCTEH;

SMIIATHH, BKIIOYAIONIEH CII0CO0-
HOCTh TTOHUMaTh AMOLIMOHAIBHOE CO-
CTOSIHUE JPYTHX, YUYUTHIBATH €r0 MpH
OCYIIECTBICHUN KOMMYHHKAIIUH, CIIO-
COOHOCTb K COUYBCTBHIO M COIEPEKU-
BaHUIO;

COLIMANIbHBIX HAaBBIKOB, BKIJIFOYAIO-
[IIMX CIIOCOOHOCTH BBICTPAUBATh OTHO-
[IeHUs] ¢ APYTUMH JIOJbMH, 3a00-
TUTHCS, IPOSBIISATH UHTEPEC U pas3pe-
[aTh KOHQIUKTHI

YMETHb OIIEPUPOBATh IOHATHAMMU:
[IPSIMOYTOJIBHAsSL CUCTEMa KOOpPJUHAT,
KOOpJMHATBl TOUYKH, BEKTOP, KOOPIH-
HATbl BEKTOPA, CKAJIIPHOE IIPOU3BEIE-
HUE, YroJl MEXJy BEKTOpPaMHU, CyMMA|
BEKTOPOB, ITPOU3BEACHHUE BEKTOpA HA|
UKCII0; HAXOAWTHb C IIOMOILBIO H3Y-
YEeHHBIX (HOPMyJl KOOpIMHATHI cepe-
ITMHBl OTPE3KA, PACCTOSHHUE MEXITY)
NIByMSI TOYKaMU

FOTOBHOCTH K CaMOpPa3BUTHIO, CaMO-
CTOATEIBHOCTU M CAMOOTIPE/IETICHUIO;
-OBJIaJICHHE HaBbIKaMH y4eOHO-HCCIIe-
TOBaTEIbCKOM, MPOEKTHOM U COI[alIb-
HOM 1eATENbHOCTH;

OBjaseHre YHUBEPCAIbHBIMU KOMMY-
HUKATHBHBIMU JIEHCTBUSAMU:

0) COBMECTHAsI IeITEIbHOCTh:

- IOHUMAaTh U UCIIOJIb30BATh IIPEUMY-
[IlecTBa KOMaHJHOW W MHAMBHyallb-
HOW PabOTHI;

- IPUHUMATh L1 COBMECTHOM Jes-
TEIBHOCTH, OPraHU30BBIBATE U KOOP-
ITUHUPOBATH JEHCTBUS IO €€ TOCTHKE-
HUIO: COCTaBJIATSH IUIAH IEUCTBUM, pac-
[IPENEIATh POJIM C y4€TOM MHEHHH

YMETHb OIIEPUPOBATh IOHATHAMMU:
CITy4aifHbIN OIBIT U CIy4yaiiHoe cOObI-
THE, BEPOATHOCTh CIy4yailHOro COOBI-
THS; YMETb BBIYHUCIISTH BEPOSTHOCTD C|
MCTIOJIb30BaHUEM IPahUUECKUX METO-
ITOB; IPUMEHSTH (POPMYJIbI CIIOKEHHUS]
1 YMHOXXEHUSI BEPOATHOCTEH, KOMOU-
HaTOpHBIE (GaKThI U GOPMYIIBI IIPH pe-
[IICHUM 3a/1ay; OLIEHUBAThb BEPOSATHO-
CTH pealbHbIX COOBITHIl; 3HAKOMCTBO
CO CIIly4allHBIMM BEIMYMHAMH; yMe-
HUEe MPUBOJIUTH MPHUMEPHI MPOsBIE-
HUS 3aKOHa OOJIBIIMX YHCENl B TpH-
[POJTHBIX U OOIIECTBEHHBIX SIBICHUSIX;
- YMETb CBOOOIHO OTIEPHPOBATH ITOHSI-
TUSMHU: CTEIIEHb C LENbIM IOKa3are-

l1eM, KOpeHb HaTypaJbHOM CTEIEHH,




Y9aCTHUKOB O0OCYXIIaTh PE3yJbTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATh U BBHINOJHATH pa-
00Ty B YCIIOBUSIX pEalbHOTO, BUPTY-
QIIBHOTO ¥ KOMOMHHUPOBAHHOTO B3au-
MOJCHCTBHS;

- OCYIIECTBJITh IMO3UTUBHOE CTpaTe-
FUYECKOe [MOBEJACHNE B PA3IMYHbIX CH-
TyaIusiX, MPOSIBIIATH TBOPUYECTBO U BO-
oOpaxkeHue, ObITh MHUIIMATUBHBIM.
OBJazieHue YHUBEPCAIbHBIMU PETyJIsi-
TUBHBIMU JICHCTBUSMU:

) MpUHATHE Ce0sl U APYTUX JIIOJICH:

- NPUHUMATh MOTHBBI U apTyMEHTHI
IIPYTUX JIFOJAEH P aHAJIN3€E pe3yJibTa-
TOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MTPaBO U MPABO JIPY-
UX JTI0AEH Ha OLIHOKY;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh
MUD C MTO3UIUU IPYTOTO YEIOBEKa

CTENEHb C pallMOHAIBHBIM IOKa3aTe-
11eM, CTereHb C 1eWCTBUTEIbHBIM (Be-
[IIECTBEHHBIM) TIOKa3aTejaeM, Jiora-
pudM yucia, CHHYC, KOCHHYC U TaH-
IeHC IPOU3BOJIBHOTO YUCIIA;

- YMETh CBOOOTHO OIIEPHPOBATH MOHSI-
TUsMHU: TpaduK (QyHKIUH, oOpaTHas
(yHKIHS, KOMIIO3UIUS PYHKITUHN, JTH-
HeifHas — QyHKIMS,  KBaJpaTU4yHAas
(byHKIMS, cTeneHHas QyHKIUS C IIe-
IIBIM TIOKa3aTesieM, TPUTOHOMETpHYe-
ckre (QYHKIMU, OOpaTHBIE TPUTOHO-
MeTpudeckrue (YHKINH, MMOKa3aTelb-
Hasi U JorapupmMudeckas (QyHKIHH;
YMETb CTPOHUTH Tpaduku (YHKIUH,
BLITIOJHATH MpeoOpa3oBaHus rpadu-
KOB (DYHKIIWH;

YMETh HCHONb30BaTh Trpaduku
(YHKIMH U1 U3YYEeHHUS MTPOLIECCOB U
3aBHCHMOCTEH MPH PELICHUH 3a/1a4 U3
MPYTUX Y4eOHBIX MPEIMETOB U U3 pe-
QIILHON JKWU3HM; BBIPAXKaTh (HOpMy-
TaMH  3aBHCHMOCTH MEX]y BEIUYH-
HAMU;

- CBOOOIHO ONEPUPOBAThH MOHATUSAMHU:
YEeTHOCTh (YHKIWH, MEPUOJAUIHOCTD
(YHKIIUHN, OTPAaHUYEHHOCTD (PYHKITHH,
MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM
(byHKIMM, HauOojbllee M HAaUMEHb-
iee 3HaueHWs] (QYHKIMH Ha TMpoMe-
PKYTKE; YMETb IPOBOAMUTH UCCIIEA0BA-
Hue QyHKIUY;

- yMEThb HCIIOJIb30BaTh CBOICTBa M
rpagukn  GyHKUMA JUIST  pelIeHHs]
ypaBHEHHI, HEpaBEeHCTB U 3a]1ay C Ia-
pameTpamu; U300pakaTh Ha KOOP/IHU-
HATHOH MJIOCKOCTH MHOKECTBA pelle-
HU ypaBHEHUM, HEPABEHCTB U UX CH-
cTeM

B o0nacTu 3CTETUYECKOTO BOCIUTA-
HUS:

- DCTETUYECKOE OTHOLIEHUE K MHDY,
BKJIIOYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA,
TpyZa 1 OOIECTBEHHBIX OTHOILLIEHUII;
- CIOCOOHOCTh BOCIPUHHMATBH pas-
ITMYHBIE BUJIBI HICKYCCTBA, TPAIULINN 1
TBOPYECTBO CBOETO M JAPYIMX Hapo-
TOB, OILIYINATh 3MOLMUOHAIBHOE BO3-
NIEHCTBUE UCKYCCTBA,;

yMETh OIEpPUPOBATh IMOHITUSMHU:
cpeaHee apu(pMeTHUecKoe, MeIuaHa,
HanOospIllee W HAaMMEHBIIEe 3Haye-
HUS, pa3Max, TUCIIEPCHS, CTaHIapT-
HOE OTKJIOHEHHE YHMCIIOBOTO Habopa;
YMEHHE W3BIIEKaTh, HHTEPIPETHPO-
BaTh MH(OPMALIUIO, PEICTABICHHYIO
B TabiMilax, Ha JAuarpammax, rpadu-
Kax, OTPaKaloILIyl0 CBOICTBa peajb-
HBIX TIPOIIECCOB U SIBIICHHIA; PE/ICTaB-
sITh MH(OPMAIMIO C TTOMOLIbIO Tal-
UTHIL ¥ TMarpaMM; Ucciae10BaTh CTaTu-

CTUYCCKUE JaHHBIC, B TOM 4YHCIIC C




- yOeXXKJIEHHOCTh B 3HAUYMMOCTH JUIf
ITHYHOCTH M OOIIEeCTBAa OTEYECTBEH-
HOTO ¥ MUPOBOT'O MCKYCCTBA, dTHHYE-
CKHX KYJbTYPHBIX TPAJIHUIIMNA U HAPO/I-
HOTO TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKCHHIO B
pa3HBIX BHJAX HMCKYCCTBA, CTpEeMIIe-
HUE TIPOSBIIATH Ka4eCTBa TBOPUCCKOMH
ITMYHOCTH,

OBJj1ajieHe YHUBEPCATbHBIMH KOMMY-
HHUKATUBHBIMY IEHCTBUSIMU:

a) oOIIeHue:

- OCYIIECTBJISITh KOMMYHUKAIUU BO
Bcex cepax KU3HH;

- pacro3HaBaTh HeBepOaTbHBIC CpPE/I-
CTBa OOIIEHUS, IOHUMATh 3HAYEHUE
COLIMAJBHBIX 3HAKOB, pPaCIO3HABATH
[IPEAMOCHIIKA KOH(JIMKTHBIX CHTYa-
AN ¥ cMSIT9aTh KOH(DIIUKTHI,
pa3BepHYTO M JIOTMYHO H3JaraTh
CBOIO TOYKY 3pEHHUS C HCIOJIbh30Ba-
HUEM SI3BIKOBBIX CPEJICTB

[pUMEHEHHEM I'paUueCcKuX METOI0B
1 DJIEKTPOHHBIX CPENICTB;

yYMETb OIEpUPOBATh IOHATUIMMU:
TOYKa, IPsIMas, III0CKOCTh, IPOCTPAaH-|
CTBO, IBYTPAHHBINA yIOJI, CKPEILUBAO-
recs MpsMbIEe, NapajlIeIbHOCTh U
[IEPIEHIUKYIISIPHOCTE  IPSMBIX U]
[JIOCKOCTEM, yroJl MEXIy NPsSMBIMH,
yTOJl MEKIy HMPSMOM M IIJIOCKOCTBIO,
YTOJI MEXAY IUIOCKOCTSIMH, Paccrosi-
HUE OT TOYKH J10 INIOCKOCTH, PacCTOs-
HUE MEXAY MNPSAMBIMH, PacCTOSHHE
MEXIY IJIOCKOCTSIMU;

- YMETb UCIOJb30BaTh IIPU PEIICHNUN
3ajad M3y4eHHBIC (PAKTBI U TEOPEMBI
[UIAHUMETPUM; YMEHHE OLICHMBATh
pasMepbl OOBEKTOB  OKPY KAIOLIETO
Mupa

- 0CO3HaHuE 00yYarOLMMUCS POCCUI-
CKOM Ipa’kJaHCKOM MJIEHTUYHOCTH;

- LIEJICHAIIPaBJICHHOE Pa3BUTUE BHYT-
[PEHHEW MTO3ULMH JIMYHOCTH Ha OCHOBE
ITyXOBHO-HPABCTBEHHBIX  L[EHHOCTEN
HaponoB Poccuiickon denepanuu, uc-
TOPUYECKUX U HAIIMOHAIBHO-KYJIBTYp-
HBIX Tpaauluii, (HOpMHUpPOBAHUE CHU-
CTEMbl 3HAYMMBIX LIEHHOCTHO-CMBbIC-
JIOBBIX YCTAHOBOK, aHTHMKOPPYILIMOH-
HOTO MHPOBO33PEHHUS, IPABOCO3HA-
HUs, KOJOTHYECKON KYJBTYpBI, CIIO-
COOHOCTH CTaBUTh L€ U CTPOUTH
PKU3HEHHBIE TUIaHBbI;

B yacTu rpa’kJaHCKOTO BOCIIUTAHUS:

- 0CO3HAHUE CBOMX KOHCTUTYIIMOHHBIX
MpaB U 00s3aHHOCTEH, yBa)KEHUE 3a-
KOHA Y PaBOIOPSIKA;

MPUHATHE TPAAUIMOHHBIX HAIHO-
HAJIBHBIX, OOIIEYEIOBEUYECKUX TyMa-
HUCTUYECKMX M JEMOKpPaTHYECKHX
IIEHHOCTEH;

- TOTOBHOCTb IIPOTHUBOCTOSITH MI€0JI0-
MM SKCTPEMHU3Ma, HAI[MOHAJIU3MA,
KCeHO(POOUH, TUCKPUMHUHAIIAHN TIO CO-
[MATbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIlMOHAJILHBIM MTPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO €S-
TENbHOCTh B HMHTEpEcax TIpaxkJaH-

- YMCTH pelaTb TCKCTOBBLIC 3aJdavy
[pa3HBIX TUIIOB (B TOM YHUCIIC Ha IPO-
HCHTbI, 1O0JIX N 4YaCTH, Ha ABHNKCHHC,
paboTy, CTOUMOCTH TOBApOB U YCTYT,
HAJIOTH, 33J]a4d U3 O0JIACTH yIIpaBJie-
HUS TUYHBIMU U CEMEMHBIMU (pUHAH-
CaMH); COCTABJIATH BBIPAYKEHUS, YpaB-
HEHUS, HEPAaBEHCTBA U UX CUCTEMBI IO
[YCIIOBHIO 33J[au¥, UCCIIEIOBATh Oy~
YEHHOE PEeIICHUE W OLEHUBATh MPaB-
TOTI0IOOHOCTD PE3YJIbTATOB;




CKOT'0 OOIIECTBa, y4aCTBOBATh B CAMO-
YIIPaBJICHUH B 00111€00pa3oBaTeIbHON
OpraHU3alMM U JETCKO-IOHOIIECKHX
OpraHu3aIusx;

- YMEHUE B3aMMOJICCTBOBATh C COLIU-
QIbHBIMM HMHCTUTYTaMHU B COOTBET-
CTBHM C MX (YHKIUSMH M Ha3zHaue-
HHUEM;

- TOTOBHOCTh K T'yMaHMTapHOW M BO-
ITOHTEPCKOU EATEIbHOCTH;
[aTPUOTHUECKOIO BOCIIMTAHHUSA:
c(hOpMUPOBAHHOCTh  POCCHICKOM]
pa)<1aHCKOW UJIEHTUYHOCTH, IATPHO-
THU3Ma, YBAXEHUS K CBOEMY HApoOAy,
MyBCTBAa OTBETCTBEHHOCTH Iepen Po-
IMTMHOM, TOPJIOCTH 34 CBOM Kpal, CBOKO
PonuHy, CBOM SI3BIK U KYJIbTYpY, HIPO-
[IJI0€ U HACTOSIIIE€ MHOTOHAIIMOHAJIb-
HOoro Hapona Poccuu;

- LICHHOCTHOE OTHOULIEHHUE K rocyaap-
CTBEHHbIM  CHMBOJAaM, HCTOpHUYE-
CKOMY U IPUPOJHOMY HACIIEIUIO, Ia-
MSATHUKaM, TpaJulusM HapojoB Poc-
cuu, JOCTWXKEHUsAM Poccuum B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U
Tpyae;

- uyieiiHast yOe)KICHHOCTb, TOTOBHOCTH|
K CIIy>KeHUIO U 3amuTe OTedyecTsa, OT-
BETCTBEHHOCTbD 32 €ro Cy/1b0Y;
OCBOCHHBIC OOYYaIOIIMMHCS  MEXK-
[PEAMETHBIE MOHITHUS U YHUBEpCAIIb-
Hble y4eOHble JeHCTBUS (pEryJsTUB-
HbIE, I103HABaTEJIbHbIE, KOMMYHHUKA-
TUBHBIE);

- CIIOCOOHOCTb MX MCIIOJIb30BaHUS B
[TO3HABATEIIbHOW M COLIMAIIBHOM ITPaK-
TUKE, TOTOBHOCTb K CaMOCTOSITEIb-
HOMY IJIAHUPOBAHUIO U OCYIIECTBIIE-
HUIO y4eOHOM e TeIbHOCTH, OpraHH-
BallMd y4eOHOrO COTPYAHHYECTBA C
MeJarornyecKuMu  pabOTHUKAMH U
CBEPCTHHKAMM, K y4acTHIO B IOCTpOe-
HUW WHIUBUAYATbHONH 0Opa3oBaTellb-
HOM TPACKTOPHH;

- OBJIaZICHHE HaBBIKAMH y4eOHO-HC-
CJIE€0BATEIbCKOM, TPOCKTHOU U CO-
LMATbHON AESITEIbHOCTH

- HE NMPUHUMATh ACHCTBUS, MPUHOCS-
M€ BPEIl OKPYKAIOIIEH Cpeae;

- YMETb IIPOTHO3UPOBATh HEOJIArONpH-
SITHBIE HKOJIOTMYECKUE TOCIEICTBUS

YMETHb OIIEPUPOBATh IOHATHAMMU:
(byHKIUS, HenpepblBHAsS (QYHKIHS,
MPOM3BO/IHAS, TIEPBOOOpa3Hasi, ompe-
IeJICHHBII HHTErpal; YMeTh HAXOIUTh




MpeaPUHUMAEMBIX JIEHUCTBUIA,
[peJOTBpallaTh UX;

- PaCIIMPHUTD OMBIT AESTEILHOCTH KO-
ITOrMYecKOi HalpaBJIEHHOCTH;

- pa3pabaThIBaTh IUIAH PEIICHHS MPO-
0JIEMBI C yUETOM aHAJIN3a UMEIOLIUXCS]
MaTepHaTbHBIX M HEMaTepHAIIbHBIX|
pecypcos;

- OCYILECTBJIAThH LEJIEHAIIPaBICHHBIN
[TOMCK IEPEHOCa CPE/ICTB U CIIOCOOOB
neiicTBuss B MPO(ECCHOHATBHYIO
Cpeny;

- YMETh NMEPEHOCUTh 3HAHMS B IO3HA-
BaTEJIbHYIO M IPAKTUYECKYI0 00JacTh
PKI3HEIES TEIIbHOCTH;

- [IpeJy1araTb HOBBIE MPOEKTHI, OLICHU-
BaTh MJICU C MO3UIMH HOBH3HBI, OPH-
FMHAJIbHOCTH, MPAKTUYECKOM 3Ha4M-
MOCTH;

- JlaBaTh OLIEHKY HOBBIM CUTYalUsM,
BHOCHTH KOPPEKTHUBHI B ACATEIBHOCTD,
OLIEHUBATb COOTBETCTBHUE PpE3yJIbTa-
TOB LIEJISIM

[POM3BOJIHBIE AJIEMEHTAPHBIX (YHK-
[(1i1, MCTIONIB3YS CIIPABOYHbIE MaTEPH-
QJIbl; MCCIIEOBAaTh B IIPOCTEHIINX|
Cilydasix (YHKIHMU HA MOHOTOHHOCTb,
HAXOAUTh HAMOOJbIINE M HAUMEHbB-
[Me 3HauyeHWs (QYHKUUH; CTPOMUTH
rpadMKyu MHOTOYJICHOB C HCIIOJIb30Ba-
HUEeM amnmapara MaTeMaTH4ecKoro
QHaJIM3a; MPUMEHATH IPOU3BOTHYIO
pyU pelIeHUH 3aJad Ha JBHKCHUE;
pemarb MpaKTHKO-OPUEHTUPOBAHHBIC]
3aJjaud Ha HauOoJIbLIME U HAUMEHb-
[111€ 3HAYCHUs], Ha HAXOXKACHUE Ty TH,
CKOPOCTHU M YCKOPEHHUS;

- YMETh ONEepUPOBATh TMOHSATHIMU:
IIBIDKEHUE B IPOCTPAHCTBE, M0]100-
Hble (UTYpPBI B TPOCTPAHCTBE; WC-
[10J1b30BaTh OTHOILEHHE IUIOIIAJCeH
[MOBEPXHOCTEN U 0OBEMOB MOJOOHBIX|
(buryp npu perieHuu 3auay;

- YMETh BBIYUCIIATH TEOMETPUIECKUE
BEIMYMHBI (IJIMHA, YToj, IUIOIIAlb,
00BeM, TUIOIMIAJb TTOBEPXHOCTH), MC-
[0J1b3ysl U3y4YEeHHbIE (HOPMYJIIBI U Me-
TOJTBI

2. CTPYKTYPA ¥ COJAEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHO# JMCIHMILIMHBI M BUABI Y4e0HOI padoThI:

Buj yuyeonoii pa6oTni Oobvem 6 uacax
O01beM 00pa3oBaTeJbHONH MPOrpaMMBbI AU CHUTITTHHBI 232
B T.4.

OcHOBHOE coepKaHue 196
TeopeTudeckoe oOydeHne 182
MPaKTUYECKHUE 3aHATUS 14
IIpodeccuona bHO-OpHMEHTHPOBAHHOE CO/Iep:KaHNe (CoepRaHe 36
NPUKJIATHOTO0 MOYJIsA)

BT. 4..

TeopeTudeckoe o0ydeHne

MPaKTUYECKHUE 3aHATUS 36
NuanBuayaiabHblii POEKT (0a/nem)™*

IIpome:kyTouHast aTTecTanus (AK3aMeH)




2.2. TeMmaTH4eCKHX IUIAH H CoaepKaHuEe NUCHUIIJIUHDBI:

Conep:kanue y4eOHOTro MaTepuasia (0OCHOBHOE M NPO(ecCHOHATIBLHO-OPUEH-

HanmeHnoBanue pa3aesioB s O0bem | Popmupyemblie KOM-
" Tem THPOBAHHOE), JIA0OPATOPHbIE H MPAKTHYECKHE 3aHATHS, MPUKJIATHON MO- 4ACOB o
AyJIb (IpY HAJTHYHUH)
1 2 3 4
Ocnoenoe cooepicanue
Paznen 1. IloBTOpenme 18
Kypca MAaTeMaTHKH Oc-
HOBHOM IIKOJIbI
Tema 1.1 Cogepxanue yueOHOro Marepuasa
Lens m 3agaum Marema- | lenp u 3a71a4n MaTEMAaTHKHU IPYU OCBOSHUH CIICIHAIbLHOCTH.
THKY IIPU OCBOCHMH CIleln- | ba3oBbie 3HaHUS U YMEHUS IO MAaTEMAaTHKE B TPO(ECCHOHAILHON U B TIOBCE/THEB-
ambHOCTH. UHCiIa U BBIUMC- | HOM AESITEIbHOCTH.
TICHUS JleiicTBUS HaJ TOJIOKUTEIBHBIMU U OTPUIIATEIIPHBIMU YHUCIIAMH, C OOBIKHOBEH-
HBIMU U JCCITUYHBIMU JPOOSIMH.
JeticTBust co cteneHsMu, GOpMyJIbl COKPAIIEHHOTO0 YMHOKEHUS
KomOuHmnpoBaHHoe 3aHsATHE 4
Tema 1.2 Copneprkanue yueOHOro MaTepuaa
IIpouenTHBIe BbIYMCIEHUS. | [IpOCTBIE TIPOIICHTHI, pa3HBIE CIIOCOOBI UX BRIYUCIICHUS. JIMHEHHBIC, KBaIpaTHEIE, OK 3; OK 4; OK'5;
VYpaBHEHMS U HEPABEHCTBA | IPOOHO-TUHEIHBIC YpaBHEHHUS M HEPAaBEHCTBA NK 1.4
KomMmOuHHupoBaHHOE 3aHsTHE 4
Tema 1.3. Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue nNPUKIA0-
[IporieHTHBIE BBIYUCICHUS | HO20 MOOYs)
B NpodeccuoHanbHbIX 3a- | [IpocThie M CI0XHBIC MPOIEHTHI. [IPOIEHTHBIC BHIYHUCICHUS B MPOGECCHOHATD-
nadax HBIX 3a7]a9ax
[pakTHyeckoe 3aHsATHE 4
Tewma 1.4 Cogepxannie yueOHOr0 MaTepuaa
Pemienne 3amau. Bxonnoli | Beruncinenuss u npeoOpa3oBaHus. YpaBHEHHsS M HepaBeHCTBa. ['eomerpus Ha
KOHTPOJIb MIJIOCKOCTH
Komb6uHnpoBaHHOE 3aHATHE 4




KonTtposnpHas pabota

Paznen 2 IlpsvMble u 30
IUIOCKOCTH B NPOCTPaH-
crBe. Koopaunarel 1 Bek-
TOPbI B IPOCTPAHCTBE
Tewma 2.1. OcHoBHble ToHs- | ConepikaHue Y4eOHOro MaTepuasa
Tua crepeomerpun. Pacno- | Ilpeamer crepeomerpun. OCHOBHBIC MOHSTHS (TOYKA, MPsSIMasi, TIIOCKOCTh, TPO-
JIOJKE€HUE MNPAMBIX M IIJI0C- | cTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaroniuecs, mapaiieib-
KocTel HBIE U CKPELLMBAIOLIUECS MPsAMbIE. YTOI MEXAY IPSIMbIMU B pocTpaHcTBe. [lep-
NEHAUKYJISPHOCTh NpAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBI
KomOunmnpoBaHHoe 3aHsTHE 4
Tewma 2.2. [MapannensHocts | Coaepikanue y4eOHOro Marepuana
OpAMBIX, OpAMON U Iuioc- | [lapamnenbHbie npsMas U miockoctb. Onpenencuue. [Ipu3nak. CBolicTBa.
KOCTH, IIJIOCKOCTEN [Tapannenshbie mnockoctu. Onpenenenue. [Ipuznak. CpoiicTsa.
Tetpasrap u ero snemenTtsl. [lapannenenumnesn u ero snemeHTsl. CBOHCTBA MPOTH-
BOITOJIOXKHBIX TpaHEN M JuaroHaje napawienenumnena. [loctpoeHne 0CHOBHBIX
CEYCHUI
KomOuHUpOBaHHOE 3aHSTHE 6
Tema 2.3. Ilepnenukyisip- | CopepikaHue yueOHOro Marepuana
HOCTb NPAMBIX, IpAMOi u | [leprienaukymsipasie npsimble. [lapannenbHbie TpsMble, TMEPIEHINKYISPHBIE K
IJIOCKOCTH, IJIOCKOCTEN 10cKOCTH. [Ipu3HaK NepneHIuKyISIPHOCTH IPSIMON U INIOCKOCTH
KomOunmnpoBanHoe 3aHsTHE 4
Tema 2.4. [lepnennukymsp | Conepkanue yueOHOro Marepuana
U HakJoHHasA. Teopema o
Tpex MepHeHuKyIsIpax [lepnennukynsap u HakinoHHasA. Teopema o Tpex MepHeHANKYJIsIpax. Y ToJ MEXTY
MPSIMON U TIOCKOCTBIO.
VYron mexay miockocTsamMu. [lepneHauKyspHbIe IIOCKOCTH.
PaccTosiHus B IPOCTPAHCTBE
KoMOuHMpOBaHHOE 3aHSTHE 4

Tema 2.5. KoopauHatel u
BEKTOPBI B IPOCTPAHCTBE

Copneprkanne yaeOHOro MaTepurana

JexapToBbl KOOpIMHATHI B TpocTpaHcTBE. BekTopsl B npocTpancTse. CrnoxxeHue
Y BBIYUTAHUE BEKTOPOB. ¥ MHOXKEHHE BEKTOpa Ha 4rcyio. CKaIsIpHOE MPOU3BE/IEC-
Hue BEKTOpoB. [Ipocrelimme 3a1a4u B KOOpAUHATaX

OK 3; OK 4; OK 5;
I[IK 1.4




KoMmOuHHMpOBaHHOE 3aHSTHE 4
Tema 2.6. [Ipameie u mwioc- | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue npukiao-
KOCTH B IPAKTHUYECKUX 3a- | HO20 MOOYs)
nadax B3aumnoe pacrnonoxxeHue npsmMbIx B npocTpancTse. [lapanienbHocTs npsiMol U
IUIOCKOCTH, NapauIeJbHOCTh IUIOCKOCTEW, MEPHEHAMKYJSPHOCTh IJIOCKOCTEH.
PacnonoskeHue npsMbIX U IIIOCKOCTEH B OKpYyKarolieM Mupe (IPUpoe, apXUTeK-
Type, TEXHUKE). PelieHne npakTuKko-opueHTUPOBAHHBIX 3aj1au
[TpakTHueckoe 3aHsATHE 6
Tema 2.7 Pemenne 3anmau. | Conepikanue y4eOHOro Marepuania
IIpsiMbIE M IIJIOCKOCTH, KO- | PacnonoxeHnne npsMbIX U INIOCKOCTEH B IPOCTpaHCTBE. [lepneHuKyIspHOCTh U
OpAMHATEL M BEKTOPBEI B | MAPAICIBHOCTh MPSIMBIX M TUIOCKOCTEH. JlekapTOBbI KOOPAMHATHI B MPOCTPaH-
MIPOCTPAHCTBE cTBe. Bekrops! B npoctpancTBe. Cli0’keHUE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHE
BeKkTOpa Ha uncno. KoopauHatel BekTopa
KoMmOuHHpOBaHHOE 3aHSTHE
Kontponbnas pabota 2
Pa3nen 3. OcHOBBI TPUTO- 26
HoMmerpuu. Tpuronomer-
puyeckue GQyHKUMU
Tema 3.1 Copneprkanue yueOHOro MaTepuaa
Tpuronomerpuueckue Panuannas mepa yrina. IIoBopoT ToukM BOKpyr Hadana koopauHat. OnpezaeneHue
(YHKIIMM TPOM3BOJBHOIO | CHHYCa, KOCHHYCa, TAHI'€HCA M KOTAHT'€HCa. 3HAKH CHHYCa, KOCHHYCa, TAHTeHCa U
yria, yucia KOTaHI€HCa 10 YEeTBEPTAM. 3aBUCHMOCTb MEXAY CHHYCOM, KOCUHYCOM, TaHI€H- OK 3; OK 4; OK 5;
COM U KOTaHT€HCOM OJHOI'0 U TOrO XK€ yria K 1.4
KoMOnHMpOBaHHOE 3aHSTHE 4
Tewma 3.2 OcHoBuble Tpuro- | Conepkanue y4eOHOTO MaTepuaa
HOMETPUYECKHE TOXKAECTBA | Tpuronomerpudeckue Toxkaecra. [IpeobpazoBanus MpoCcTeHIINX TPUTOHOMET-
pUYecKHUX BblpakeHH. CHHYC, KOCUHYC, TAHT'€HC U KOTAHI€HC YIJIOB O M - O
KoMmOnHMpOBaHHOE 3aHSTHE 4

Tema 3.3

Conepxanue yueOHOro MaTeprasa




Tpuronomerpuueckue
¢GbyHKIMH, UX CBOIcTBa U
rpaduKu

OO6nacTh onpeAeneHns U MHOKECTBO 3HAYCHUN TPUTOHOMETPUYECKHUX (DYHKIIHH.
YETHOCTD, HEYETHOCTD, NMTEPUOIUIYHOCTh TPUTOHOMETPUYECKUX GyHKIMA. CBOM-
cTBa U rpaduku QyHKIMH y = €Os X, Y = sin X, y = tg X, y = ctg x. Cxarue u
pacTskeHue rpauKoB TPUTOHOMETPUYECKUX (PYHKLIUH.

[TpeoOpa3oBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKITHIA

KoMOnHMpOBaHHOE 3aHSTHE 6
Tewma 3.4 O6parubie Tpuro- | Conepkanue y4eOHOTO MaTepuaia
HoMeTpHuueckue QyHKuuKu | OOpaTHbie TpUuroHoMerpudeckue GpyHkuuu. VX cBoicTBa 1 rpadukH.
KoMOnHMpOBaHHOE 3aHSTHE 4
Tema 3.5 Tpuronomerpu- | Conepkanue y4eOHOro Marepuana
YEeCKUE yPaBHEHHs U HEpa- | YpaBHEHHUE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHe tg X = a, ctg x = a. Pere-
BEHCTBA HHUE TPUTOHOMETPUYECKUX YPaBHEHHI OCHOBHBIX THIIOB: MPOCTEHIIINE TPUTOHO-
METPUYECKUE YPaBHEHHUS, CBOSIINECS K KBaIPaTHBIM., PEIIaeMbIe PAa3I0KEHHEM
Ha MHOKUTEIH, OJTHOPOJIHBIC.
[Tpocreiinye TpUroHOMeTpUYECKHE HEPAaBEHCTBA
KomOnHMpOBaHHOE 3aHATHE 6
Tema 3.6 Pemenue 3anau. | CopepikaHue yueOHOro Marepuana
OcHoBBI  TpHroHOMeTpHH. | [IpeoOpa3oBaHKe TPUTOHOMETPUYIECKUX BhIpaKEeHHI. PellieHne TpuronoMeTpuye-
Tpuronomerpuueckue CKUX YPaBHEHUI 1 HEPABEHCTB B TOM YHCJIE C MCIIOJIb30BAaHUEM CBOMCTB (DYHKIMH
byHKIUH KoMOMHUPOBAHHOE 3aHSATHE.
KourposbHas pabora 2
Pa3pnen 4. [IpousBoanas n 50
nepsoo0pa3Hasi pyHKumMu
Tema 4.1 Ilonstue npous- | CopepikaHue yueOHOro Marepuana OK 3: OK 4: OK 5:
BoxHON. Dopmynsl 1 mnpa- | [Ipupamenue aprymenta. [lpupamenne GpyHKIuU. 3a1adm, IPUBOIAIINE K TTIOHS- TIK 1.4 ’
BuIa T (HEPEHIIMPOBAHUS | THIO MPOM3BOAHON. Onpe/eseHie IPOU3BOJHON. AJTOPUTM OTBICKAHUS MTPOH3-
BogHOM. Dopmynel nuddeperupoBanws. [Ipapmia muddepeHnmpoBanus
KomMOuHMpOBaHHOE 3aHATHE 8

Coneprkanne yueOHOTo MaTepuana




Tema 4.2 lIlonstue o He-
MPEepPhIBHOCTH  (YHKIUU.
Merto nHTEpBAIOB

[Tonstue HempepsiBHOW ¢yHkimu. CBoiicTBa HenpepbslBHON (yHKIMH. CBS3b
MEXy HENpepbhIBHOCTBIO M AU depeHnnpyeMocTbio QyHKIMHU B TOYKE. AJro-
PUTM PELICHUS HEPABEHCTB METOIOM UHTEPBAJIOB

KomOuHHMpOBaHHOE 3aHSTHE

Tema 4.3
I'eomerpuueckuii u ¢usm-
YECKUH CMBICI MPOU3BOJ-
HOH

Copepxanne yueOHOro Marepuasa

["'eomMeTpHUUEeCKHil CMBICI POU3BOJHON (PYHKIMHU — YIIIOBOM KOA(PPHUIIMEHT Kaca-
TEeJIbHOM K rpaduKy (YHKLUU B TOUKE. Y paBHEHHUE KacaTelbHOH K rpaduky QyHK-
UH. AJTOPUTM COCTABIICHHS YPaBHEHHUS KacaTelbHOH K TrpaduKky (QyHKIUU

y=f(x)

KoMmOuHHpOBaHHOE 3aHSTHE

Tema 4.4 MOHOTOHHOCTH
¢byskuun. Toukm 3KcTpe-
MyMa

Cogepxanue yueOHOro Marepuasa

Bo3spacranue u yObiBaHWe (QYHKIMH, COOTBETCTBHE BO3PACTaHUS W yOBIBAaHUS
GyHKIIUYM 3HaKy MPOU3BOIHOM. 3a/1a4il HA MAKCUMYM U MUHUMYM. AJITOPUTM HC-
cieoBaHus QYHKIMH U IOCTPOCHUS e TpaduKa ¢ TTOMOIIBIO MPOU3BOTHOMN

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.5 HWccrnenosanue
GyHKIUMHA W MOCTpOEHHE
rpaduKoB

Copepxanue yueOHOT0O MaTepuana

Hccnenoanue pyHKIIMM HA MOHOTOHHOCTh U IOCTPOEHKE TpaduKOB

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.6 HawmbGoibinee wu
HauMEHbIIIEE 3HAYCHUS
byHKIII

Cojneprkanne yueOHOro Matepuana

Haxoxnenue HanOOJIBIIEr0 ¥ HANMCHBIIETO 3HAYCHUI q)YHKHHﬁ, MMOCTPOCHUC
l"pa(bI/IKOB C UCIIOJIb30BAHUECM allliapata MaTCMaTUICCKOro aHajin3a

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.7 Haxoxxnenue ori-
TUMaJIbHOTO pe3yJbTaTa C
IIOMOILBIO IPOU3BOJHON B
MPAaKTUYECKUX 3a]1a4ax

Ilpogheccuonanvno-opuenmupoeannoe cooepirycanue (cooeprcanue nNPUKIA0-
HO20 M00yN)

Haumenbiiee n HanOoIbIee 3HAUCHUE (I)yHKI_II/II/I

[TpakTHueckoe 3aHsTHE

Tema 4.8 IlepBooOpasHas
dbyukmun. [TpaBuna Haxox-
JIeHUs] IEPBOOOPA3HBIX

CopepxaHre yueOHOro MaTepuaa

O3HakoMJIEHHE C MOHSITHEM MHTErpaia u nepBoolOpasHoil s QyHkuu y=f(x).
Pemenue 3a1a4 Ha cBsI3b IepBOOOPA3HOM U €€ MPOU3BOHOI, BEIYMCICHHUE IEPBO-
00pa3Hoii 1t nanHo QyHkiuu. Tabmuia hopMy sl HAXO0XKIEHUS TIEPBOOOpa3-
HbIX. M3yueHue rmpaBuiia BEIYMCICHUS IEPBOOOpa3HON




KoMmOuHHMpOBaHHOE 3aHSTHE

Tema 4.9 [1nomaas KpuBO-
IuHerHou Tpanenuu. Pop-
myna Heiorona — Jlei6-
HHUILIA

Copepxanue yueOHOro Marepuasia

3ajaun, NpUBOJAIIME K MOHITHIO ONPEACICHHOTO0 MHTErpaja — O BBIYUCICHUU
IJIOIIAAN KPUBOJMHEHHOM Tpanenuu. [loustue onpenenénnoro unrerpania. ['eo-
METPUUYECKUHN U (PU3HUECKUN CMBICI ompeseneHHoro narerpana. ®opmymna Hero-
TOHA — JleliOHuIIa.

Pemenue 3amau Ha MpUMEHEHNE WUHTETpAIA JIJIsl BBIYHCICHUS (PU3UIECKUX BEIH-
YWH U IUIOMaaeH

KomMmOuHHpOBaHHOE 3aHSTHE 4
Tema 4.10 Pemenue 3agau. | Conepkanue yueOHOTO MaTepuaa
ITpousBoaHas u 1epBooO- | ®opmysbl U npaBuwia auddepenipoBanus. MccnenoBanue GyHKIUE ¢ TTOMO-
pasHas QyHKIUU. IIbI0 IPOU3BOAHON. Hanbobliee 1 HanMEHbIIIee 3HAUCHUS (QYHKITUH.
Beruuciienue neppooOpasnoii. [IpuMenenne nepBooopaszHoii
KoMmOuHHpOBaHHOE 3aHSTHE
KoHTposibHas pabota 2
Paznex S. 34
MHOrorpaHHUKH M Teja
BpallleHHsA
Tema 5.1 Ilpusma, napan- | CopepikaHue yueOHOro Marepuana
nenenunen, Kyo, nupamuaa | [pusma (HakjIoHHAs, mpsiMasi, paBUiIbHAs) M e€ 31eMeHThl. [lapannenenumne.
U UX CEYECHHUS CgoiicTBa npsimoyrosibHoro napamienenumnena. Ky6. Ilupamuna u e€ ameMeHThI.
[IpaBunpHas nupamua
KoMOuHMpOBaHHOE 3aHSTHE 8 OK 3: OK 4- OK 5-
Tema 5.2 TIlpaBuibnble | CopepikaHue yueOHOro MaTrepuania ’HK 1 21 ’
MHOTOTPaHHHUKH B )KM3HH | [lomans moBepXHOCTH MHOTOrpaHHUKOB. [IpocTeifmine komMOMHALIMKM MHOTO- ’
I'PaHHUKOB. BhIUUCIIEHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX Guryp (pé€bpa, auaro-
Hau, yrisl). [IpaBusibHbIE MHOTOTPaHHUKH
KoMmOuHMpOBaHHOE 3aHATHE 4

Tema 5.3
Hunuuap, KOHyC, Map 1 UxX
CCYCHUA

Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue nNPuKIaAo-
HO20 M0OOY:)

Humuuap, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSMOT0 KPYTOBOTO ITUJIHH-
Jipa, MPSIMOTO KPyroBoro kKoHyca. M3o0pakeHue Ten BpallleHUs] Ha MIIOCKOCTH.




[IpencraBnenue 00 yceuéHHoM konyce. CedueHus KoHyca (mapajieibHoe OCHOBa-
HUIO U MPOXOJsIlee Yepe3 BEpIINHY), CeUeHUs [IIMHIpa (MapaieNbHO U mep-
MIEHIUKYJISIPHO OCH), CeUeHHUX 1apa. Pa3BépTka nuiauHapa u KOHyca

[TpakTHyeckoe 3aHsTHE 4
Tema 5.4 O6bembr u mwio- | Conepkanue y4eOHOTO MaTepuaia
131 IOBEPXHOCTEN Tell O6vem mnpsmoyroapHOro mnapamienenunena. Oovem ky6a. OObembl mnpsmMon
npu3Msl U MHApa. O0beMbl mupamMuibl U Konyca. O0beM mapa
KoMOnHMpOBaHHOE 3aHSTHE 8
Tema 5.5 Ilpumepst cum- | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue nPuKIao-
MeTpuil B mpodeccuu HO20 M00YyN)
[TonsiTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpaJIbHAs, OCEBasi, 3epKajlbHasl).
O06o0011eHMe MTPe/ICTaBICHHUH O TPABUIBHBIX MHOTOTPaHHUKAX (TETpa’ip, KyO, OK-
Ta’p, T0ACKAdAP, UKOCAP).
ITpumepsl cuMMeTpuii B mpodeccuu
[TpakTHyuecKoe 3aHATHE 4
Tema 5.6 Pemenue 3anau. | Copeprkanue yueOHOro Marepuana
MHoOrorpaHHuku ¥ Tena
e — OO0beMbl U MJIOLIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUSI
KoMOuHMpoBaHHOE 3aHATHE 4
KonTtposbHast pabora 2
Paspen 6. Crenenu nu 42
kopHH. CTeneHHas, Noka-
3aTejIbHasA U Jorapugpmu-
yeckasi QyHKIHMH
Tema 6.1 Crenennas ¢pyHk- | CopeprkaHue yueOHOro Marepuana
upsi, ee cBoicTsa. IIpeod- | TTomsaTue kopHs n-oii cTeNeHy U3 AeHCTBUTENLHOTO uncna. DyHkimu y = /X ux OK 3: OK 4: OK 5-
=X [V (V) (V) 9 b b
PasOBaHUC  BBIPAKCHUH € | cpolCTBA U rpa¢uku. CBoiicTBa KOpHA n-oi cteneHu. [IpeoGpazoBanue uppau- K 1.4
KOPHAMM N-OU CTCTICHH OHAJIbHBIX BBIPAKEHUN '
KomOuHupoBaHHOE 3aHsTHE 4
Tema 6.2 CgoiictBa cte- | ConepikaHue y4eOHOro MaTepuasa
NEHW C paluoHaIbHBIM M | [loHATHE cTenmeHM ¢ palMoHaJbHBIM MOKaszaresneM. CreneHHble (QYHKIUH, UX
JNCHCTBUTEIBHBIM II0Ka3a- | CBOWCTBA U TpaduKH
TENAME KoMOMHMPOBaHHOE 3aHSATHE 6




Tema 6.3 Pemenue wuppa-
[IUOHAIBHBIX YPaBHEHUH

Conepkanue yueOHOro MaTepraia

PaBHOCHJIBHOCTh MPPALIMOHAIBHBIX YPaBHEHUNH. MeTobl MX pelieHus

KoMm0nHMpOBaHHOE 3aHATHE 4
Tema 6.4 Ilokasarenbnas | ConepikaHue y4eOHOro MaTepuasa
¢byHxuus, ee coiictsa. Ilo- | Crenens ¢ MpOMU3BOJIBHBIM JAEHCTBUTENBHBIM TTOKa3areieM. OnpeesaeHue moKa-
Ka3zaTe/IbHbIE YPAaBHEHUS M | 3aTeNbHOH (DYHKIIMU U €€ CBOMCTBA. 3HAKOMCTBO C IPUMEHEHHEM ITOKa3aTeIbHOU
HEpaBEHCTBa bynkiun. Perenne nokasaTenbHbIX YpaBHEHHI METOJOM YpaBHUBaHUS MOKa3a-
TEJCH, METOJOM BBEACHHS HOBOW NEPEMEHHOW, (yHKIMOHATHHO-TpaduuecKumM
MeTo10M. Penienne nokasareabHbIX HEPABEHCTB
KomOuHMpOBaHHOE 3aHATHE 8
Tewma 6.5 Jlorapudm uncina. | Conepxkanue yueOHOTO MaTepuaa
CoiicTBa norapudmon Jlorapudwm uncna. CoiicTa jgorapudmon. Onepanus gorapugMUpOBaHUS
KoMOMHMpOBaHHOE 3aHSTHE 6
Tema 6.6 Jlorapudmuue- | Conepxkanue y4eOHOTO MaTepuaia
ckas GyHKuus, ee cBoM- | Jlorapudmudeckas GyHKIus u ee cBoiicTBa. [loHsTHE TOrapu(MHUUECKOTO ypaB-
crBa. Jlorapupmuyeckue | Henus. Oneparys MOTEHIMPOBaHKs. TP OCHOBHBIX METOJIa PEIICHUS JIorapud-
YPaBHEHUs, HEPABEHCTBA MHUYECKUX YpaBHEHUH: PyHKUIHMOHAIBHO-TpaUUECKHid, METO]I TOTECHLIUPOBAHMS,
METO]1 BBEJICHHsI HOBOI nepeMeHHoM. JlorapudmMudeckie HepaBeHCTBA
KomOnHMpOBaHHOE 3aHATHE 8
Tema 6.7 Jlorapudmsl B | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue npukiao-
MIPUPOJIE U TEXHUKE HO20 M0OOy4)
[Tpumenenue norapudma. Jlorapudmudeckas cnupans B npupoje. Ee marematu-
YECKHE CBOMCTBA
[TpakTHyeckoe 3aHsATHE 4
Tema 6.8 Pemenne 3anmau. | Comepikanue ydeOHOro MaTepuasa
CrenenHas, nokasarenbHas | CTeneHHas1, OKa3aTelibHas u jjorapudmuueckas GyHkiun. Perienue ypaBHeHHiA
u norapupmuueckas QyHk- | KoMOMHUPOBAaHHOE 3aHATHE
U KonTponbHas pabota 2
Pasnea 7. DnemeHThI TEO- 32

PHH BEPOATHOCTEH U Ma-
TeMaTH4ecKoi CTaTu-
CTHKH

Copepxanne yueOHOro MaTrepuasa

OK 3; OK 4; OK 5;
I[IK 1.4




Tema 7.1 CoObiTHE, BEpo-
ATHOCTh coObITHs. Cloxe-
HUE U YMHOXKCHUE BEPOSIT-
HOCTEM

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl 0 BEpOSATHOCTH CyMMBI COOBI-
TUH. YCIIOBHAs BEPOATHOCTh. 3aBUCUMBIE U HE3aBHCUMBbIE cOObITHUS. Teopemsl 0
BEPOSTHOCTH MTPOU3BEICHUS COOBITHIA

KoMOnHMpOBaHHOE 3aHSTHE 8
Tema 7.2 BepostHoctb B | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue npuxiao-
npodeccuoHaNbHBIX 337a- | HO20 M0OYA)
yax OTHOCHUTENBHAS YaCTOTa COOBITHSI, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTUYECKOE
onpezeneHue BeposiTHocTu. O1ieHKa BEpOSITHOCTU COOBITHS
[IpakTHyeckoe 3aHsATHE 8
Tema 7.3 duckpernas ciny- | Conepkanue ydeOHOTO MaTepuaa
YaliHas BEJIMYUHA, 3aKOH €€ | Bunpl ciyvaitHbix BenuunH. OnpenencHue TUCKPETHOW CIy4YaillHOW BEIMYHHBL.
pacrnpeneneHus 3aKoH pacrpeaesieHUus] JUCKPETHOM Cly4ailHOW BeIM4MHbI. Ee 4KciioBbIe Xapak-
TEPUCTUKH
KomOuHupoBaHHOE 3aHsTHE 8
Tema 7.4 3amaun matema- | Conepskanue ydeOHOTO MaTepuaa
THYECKOM CTaTHUCTUKH. [TepBuunas oOpaboTKa CTAaTHCTHYECKUX MAHHBIX. UHCIOBBIE XapaKTEPUCTUKHU
(cpennee apudmernyeckoe, MeANaHa, pa3max, aucnepcus). Pabota ¢ Tabnumamu,
rpadukamu, tuarpaMmMamMu
KomOuHMpoBaHHOE 3aHATHE 6
Tema 7.5 DnemenTsl Teo- | Buabl coObITHH, BEpOSTHOCTH COOBITUIN. CI0XKEHNE U YMHOKEHHUE BEPOSTHOCTEH.
puU BEepOATHOCTEW U Marte- | JluckpeTHas ciyuaiiHas BEIMUYMHA, 3aKOH €€ paclpeeeHus. 3aJaul MaTeMaTu-
MAaTH4YE€CKOW CTATUCTUKHU YECKOUW CTaTUCTHUKH.
KonTpospHas pabora 2
IIpome:xxyTouHasi arrecTanus (IK3aMeH)
Bcero: \ 232




3. YCJ0OBUSA PEAJTIM3ALIUU ITPOT'PAMMBI

3.1. MatepuajbHO-TEXHH4YECKOE O0ecnieueHne

3.1.1. KaOuHeTsI 1 3aJ1bI:

Jlexuu MO TUCIMITIMHE peaTu3yoTcs B yueOHOM KaOuHeTe, 000py10BaHHOM pabouum Me-
CTOM IpenojaBares, MecTa A o0ydaromuxcs (MapThl U CTYJbs), JOCKOH, MyJIbTUMEAUHHBIM
obopynoBaHueM. YUueOHBINH KaOUHET JUIsl IEKIUH oOecTieueH MoIKIIIoUeHueM K cetu « HTepHeT
U JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[IpakTuyeckue U Mo TUCHMIUIMHE PEaNn3yIoTcsl B kKaOuHete MaTuMaTHki. OO00pyaoBaHue
KaOMHeTa BKIII0YaeT: pabouyee MeCTO NpenoaaBaTesis, MecTa JUlsl o0yJaromuxcs (HapThl U CTYJIbs),
MYJbTUMEINIHOE 000pyI0BaHHE, KOMIBIOTEPHI, YdeOHO-MeToanYeckre Matepuanbsl. KaduHer
o0ecreyeH NOJKII0UYEeHUEM K ceTu «HTepHeT» U 10CTyNOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-
00pa30BaTeNIbHYIO Cpey Y HUBEPCUTETA.

CamocrosTenbHas paboTa MOXKET OCYILECTBIIATHCS B UNTAJIBHBIX 3aj1aX OUOIMOTEKH, B TOM
YHCJIe B YUTAIBHOM 3ajie ¢ (POHAAMU OTKPBITOro JocTyna. YuranbHbIe 3a1bl OCHAIEHBI MEOEIIBIO
JUIs paboThl M KOMIIbIOTEPAMHU (B TOM YHCIIE CO CIELUAIbHBIM IPOrPAMMHBIM O0€CIIeYeHUueM U
KOMITbIOTepHOH niepudepueit s i ¢ OB3), B HUX OpraHu3oBaH JOCTYI K HH()OPMAIIMOHHBIM
o0pa3oBaTelIbHBIM pecypcaM, HHGOPMaLlMOHHO-00pa30BaTelbHOI cpene YHuBepcuteTa, GoHIy
Menuareku. B unTanpHbIX 3a51aXx uMeeTcs OecrpoBoaHoi goctyn B MuTepHer Wi-Fi.

3.1.2. [lepedyeHb MPOrpaMMHOI0 00ecTieYeHMsl:

[Taxer Microsoft Office.

ITaker LibreOffice.

[Taker OpenOffice.org.

OnepanuonHas cucrema cemeiicta Windows.

OnepannonHas cucreMa Linux.

WutepHet 6pay3sep.

[Tporpamma a1t mpocMOTpa 3JEKTPOHHBIX JOKYMEHTOB Gopmara pdf, djvu.

Menua npourpeiBaTens.

[Iporpamma 7zip.

IMTaker Kaspersky Endpoint Security 10 for Windows.

Penakrop nzobpaxenuit Gimp.

3.2. UudopmanuonHoe odecrnieyenne 00yueHust

3.2.1. OcHoBHas1 JIMTEpaTYpa:

VYyeOnuku denepanbHOro NepeyHs: yueOHUKOB

3.2.2. JlonoJiHUTEIbHASA JINTEpATypa:

['opromkun, A. I1. Matemaruka: yueOHoe mocobue [y OakanaBpoB, YHAIIUXCSI CPEIHUX
ko1, ruMHasuii u smnees| / A. I1. TopromkuH ; mox peaakiueit M. M. Boqunvapa. — Capatos:
Aii ITu Op Menua, 2019. — 824 ¢. — URL: http://www.iprbookshop.ru/83654.html (zara oGpa-
menusi: 05.07.2023). — Tekct (BU3YaJIbHBIH) : 3JICKTPOHHBIH.

MaremMatrka: ydyeOHOE TTOCOOME /711 YUPEKISHUM HAa4aIhbHOTO U CPEIHEro Mpodeccuo-
HasbHOTO 0OpazoBanus] / M. M. Uepnenos, H. b. Kap6auunckas, E. C. Jlebenesa, E. E. Xapuro-
HOBa ; of penakuuet M. M. UeprenioBa. — MockBa: Poccuiickuil rocy1apCTBEHHbBI YHUBEPCH-
teT mpaBocynus, 2022. — 336 c¢. — URL: https://www.iprbookshop.ru/122921.html (nara o6pa-
mienusti: 05.07.2023). — Tekcr (Bu3yanbHbIN) : 3JE€KTPOHHBIM.

3.2.3. Ilepevyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKANMOHHOI ceTtn «HTEp-
HeT»:

1. Beepoccuiickue natepaeT-onmumnuansl. - URL: https://online-olympiad.ru / (nara oGparie-
Hus: 12.07.2022). - TekcT: 37eKTPOHHBIH.

2. Enunas xomrexiusi 1udpoBeIX oOpasoBatenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TeKCT: 3JI€KTPOHHBIH.

3. Nudopmarnmonnas cucrema «EnuHOe OKHO jocTyma K 0Opa3oBaTelIbHBIM pecypcam». -
URL: http://window.edu.ru/ (mata o6pamenus: 02.07.2022). - TekcT: 371€KTPOHHBIH.



4. Hayunas snexrponnas oubauorexa (HOB). - URL: http://www.elibrary.ru (mara obpare-
Hus: 12.07.2022). - TekcT: 37€KTPOHHBIMH.

5. OtkpeIThIil KOJIEK. Matematuka. - URL: https://mathematics.ru / (mata oOparieHus:
08.06.2022). - TekcT: 2MeKTPOHHBIH.

6. IToBropum Marematuky. - URL: http://www.mathteachers.narod.ru / (mata oGparieHus:
12.07.2022). - TeKcT: 3JIeKTPOHHBIN.

7. CripaBOYHUK o MaTEMaTUKE TUTS LIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara obpamenwus: 12.07.2022). - TekcT: siek-
TPOHHBIH.

8. Cpennsst MmaremaTrdeckast uHTepHeT mkoua. - URL: http://www.bymath.net/ (mara obGpa-
meHust: 12.07.2022). - TekcT: 3eKTPOHHBIMN.

9. ®enepanpHbiii nopran «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/ (nata o6-
pamenusi: 02.07.2022). - TekcT: 3MEeKTPOHHBIM.

10. ®enepanbHbii  1HEeHTp HHPOPMAMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (nara oopamenus: 01.07.2022). - TekcT: 2JIeKTPOHHBIN

11. ®TI'UC «Mos mkomay. - URL: https://myschool.edu.ru/ (nara o6pamenus: 21.08.2023).
— Tekcr: 31eKTPOHHBIH.

4. ®OHA OHEHOYHbIX CPEACTB
4.1. ®opMbI KOHTPOJISA M OIlEHOYHBbIE CPeICTBA

BXxoHOM KOHTPOJIb COCTOUT M3 3a/IaHU, B3ATHIX U3 OTKphITOro 6anka OI'D u BIIP no ma-
tematuke. Ha BbINoJHEHUE 3ajaHUi BXOJHOTO KOHTpOJI aaeTcs 1 akanemudeckuit yac (45 mu-
HYT).

BX01HO# KOHTPOJIb COCTOUT MX 2-X YacTeil: 00s13aTeabHOM U JONOTHUTENbHOM.

OO6s3aTenbHast YacTh CONEPXKUT 3aJaHUsI MUHUMAaJIbHOTO 00513aTeIbHOTO YPOBHS, J10IOJHU-
TeJIbHAS YacTh — 00Jiee CIO0KHbIC 3a/IaHUs.

[Tpu BRIMOTHEHWH 3aJaHUi TPeOyeTCs MPEJACTaBUTh X0 PEIICHUS U YKa3aTh MOJTYYCHHBINA
otBeT. IIpaBuiIbHO BBIMOMHEHHOE 33/laHue U3 00s3aTeNbHOM YacTH OLEHMBAETCS B OJUH Oal;
MPaBUIILHOE BBITIOJTHEHHE 33/IaHUM JOTIOTHUTEIILHON YacTy olleHuBaeTcs 3 Oamutamu wiu 1-2 6ain-
JaMH 32 YaCTUYHOE PElICHHUE.

banibl, nony4yeHHbIE 3a BCE BBIITOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.

IlIkana nepesooa 6a1106 6 ommemKu nO NAMUOANILHOU CUCHIEME

Ommemka Yucno 6annos,
Heobxo0umoe 01 noJIyUeHUss OMMemKU
«3» (y0os.) 7-9
«4» (xopowo) 10-12
«5» (omauuno) 13-15

3aoanun 6x00H020 KOHmMpPONA

OQos3aTe/ibHASA YaCTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHbll OMeem U3 Yemvlpex nPeonoIHceH-
HbIX:

1. (1 6amm) Packpoiite GopMyITy COKpAIIEHHOT0 yMHOKeHHs a>-h:
A) a2-2ab+b? B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)
2. (1 6amn) [Mnomaap TpeyrodbHUKA BEIUUCISETCS 11O GopMyIie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5

9
3. (1 6amr) Kakoe u3 cieayromux 9rucell 3aKII0UeH0 MEX Ty YhCTaMu 17 4 8

A)0,4; 5)0,5; B)0,6; ) 0,7
4. (1 6ann) Jaus! rpaduxu pynxmmii. Kakas ¢popmyna coorBercTByeT rpaguky 3):



1) N 2) | 3)

W

o[ 1| ol 1 . ol 1

1 9
y=-x—6 _ 2_ y=-—=
AT 20 Ry T o8y s,
Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHuA u NOJIY4EeHHbLI Omeemnt.

1 11

5. (2 6amna) Beruucnure: 2 5

6. (2 6amna) Pemmure ypasaerne X>-7x+10=0. Ecrin ypaBHeHHe UMeeT Gonee 0HOTO KOPHS,
B OTBET 3aMUIINTE MEHBIIINN U3 KOPHEH.

7. (2 6anna) [ns pemonTa Tpedyercs 57 pynoHoB 00oeB. Kakoe HauMeHblee KOJIUYECTBO
navyek 000HHOT0 KJiesl Hy )KHO JIJISl TAKOTO PEMOHTA, eci | rmayka Kiiest pacCuuTaHa Ha 5 pyJIOHOB?

8. (2 6amna) Bricora BH mapamnenorpamma ABCD nenut ero ctopony AD Ha oTpe3ku
AH=2 u HD =32. Iuaronans napamienorpamma BD pasna 40. Haitagute momaas napamiesno-
rpaMma.

JonoJHuTebHANA YACTh
Ilpu evinonnenuu 3a0anun 9 3anumume x00, 000CHOGAHUE PEUIEHUA U NOTIYYEHHbLI OM-

eem.

9. (3 6ayma) Pp16010B NpOMIIBLT Ha JIOJKE OT MPUCTAHU HEKOTOPOE PAacCTOSTHHE BBEPX IO
TEUEHUIO PEKH, 3aTeM OpOCHII SIKOPbh, 2 Yaca JIOBUJI PHIOY U BEpHYJICS 0OpaTHO Yepe3 S 4acoB OT
Hauana nyremecTBus. Ha kakoe paccTOsHUE OT MPHUCTAaHH OH OTILIBLI, €CIU CKOPOCTh T€UYEHUS
peKu paBHa 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU 6 KM/4?

ITaI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaa-

HUs

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

®oH/1 O1LIEHOYHBIX CPEACTB AJS TeKYIero KOHTPOJIf

Texymunii KOHTPOJIb IPOBOAATCSI BO BPEMsI ayJUTOPHBIX 3aHATHI 110 MAaTEMaTUKE B COOT-
BETCTBUU C YUEOHBIM IJIaHOM U paboueii mporpammel OJ1 «MaremaTukay 1o BceM paszesiaM mpo-
rpamMmel. Tekylnii KOHTPOJIb COCTOMT U3 IBYX YAacCTEH: TEOPETUYECKOW U INpakThueckou. [Ipu
3TOM 0Oy4aroluecs Moay4yaroT ABE OTMETKH.

Teopernueckas 4acTb IPOXOJUT B (POpPME YCTHBIX OTBETOB: OOYYarOIIHeECs BBITSITUBAIOT
ISTh KapTOUYEK C BOIIPOCAMH, JAIOT MOJIHBIA OTBET (CO CIIMCKOM BOIPOCOB O0YYaroIuecs 3HaKO-
MSATCS B HaUajie U3y4eHUs pas3jena).

IlIkana nepeeoda 6an1068 6 omMemKu O NAMUOAITILHOU cUCHEMe

Ommemka Konuuecmeo eéepnvix omeemos na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopowio) 4

«5» (omauuno) 5




3amaHusi MPaKTUYECKOW YacTh (KOHTPOJbHBIE Pa0dOThI) YACTUYHO B3ATHI U3 OTKPHITOTO
6anka EI'D u BIIP no maremaruke.

Ha BbITIOJIHEHHE KOHTPOJIBHOM pabOTHI MO MaTeMaTHKe Aaercs 1 akamemuueckuit vac (45
MUHYT).

KoHTposibHast paboTa cOCTOUT MX 2-X yacTell. B repBoit yactu npejyiaraeTcs BHITOTHUTH 4
3a/1aHus — BEIOpaTh MPaBUIIBHBIN OTBET U3 YETHIPEX MPEUIOKECHHBIX. BO BTOpOIi 4acTu npeyiara-
€TCsl BBIIOJIHUTG 6 3a/1aHuil — 0hOPMUTH X0 PEIICHUS U 3aIIUCaTh IMOJTYYCHHBIN OTBET.

3a npaBUIIbHOE BBHIIOJIHEHUE JTFOO0TO 3aJaHUsI IEPBOM YacTH 00YYaIOIIHIACS MTOJTy4aeT OJUH
6ayua. [IpaBuiabHOE BBITIOJHEHUE 3a1aHU BTOPOM YacTH OlleHUBaeTcs 2 Oamiamu win 1 6amiom
3a YaCTMYHOE pELICHHUE.

banibl, mony4yeHHbIe 32 BCE BBIIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCA.

IlIxkana nepesooa 6a1106 6 ommemKu N0 NAMUOANILHOI CUCHIEME

Ommemka Yucno o6annoe,
Heo0Xo0umoe 01 NOJIy4eHUs OMMEmKU

«3» (yoos.) 8-10
«4» (xopowio) 11-13
«5» (omauuno) 14-16

3.1 Ilpamvie u naockocmu, KOOPOUHAMBL U eKMOPbL 8 NPOCHPAHCHGE
Teopernyeckue BONpOChI:
Cdopmymnupyiite Teopemy Iludaropa.
[lepeuncnure 0OCHOBHBIE (PUTYPBHI B IPOCTPAHCTBE.
[Tepeuncnure criocoObl 3aaHUS TIOCKOCTH.
[Tpomomxute Teopemy: «Ecin ogHa U3 IBYX MapauIeNbHBIX MPSIMBIX TIEPICHIUKYIISIpHA
IUIOCKOCTH, TO...».
5. IIpomomxkure Teopemy: «Eciu nBe mapamienbHble TNIOCKOCTH NEPECEKAIOTC TPEThEH,
TO...».
CdopmynupyiiTe onpeieneHue AByrpaHHOro yria.
PackpoiiTe moHATHE «YTOJ MEXITy MPSIMBIMID.
[lepeuncnure B3aMMHOE PACTIONIOKEHUE JIBYX MPSMBIX B POCTPAHCTBE
Kakue npsiMble Ha3bIBalOTCS MapajljiebHBIMU B IPOCTPAaHCTBE?
10. Kakue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIMHCS B TIPOCTPAHCTBE?
11. Kakue npsiMble Ha3bIBAIOTCS MEPIEHIUKYIISIPHBIMU B TIPOCTPAHCTBE?
12. TlepeuncnuTe B3aUMHOE PACTIONIOKEHUE MPSMOHN ¥ IIIOCKOCTH B TIPOCTPAHCTBE.
13. PackpoiiTe NOHATHE «YTOJ MEX]Y MPSIMOM U IIIOCKOCTBIO».
14. PackpoiiTe noHsATHE «IapaIEILHOCTh MPSIMON U TNIOCKOCTHY.
15. PackpoiiTe NOHATHE «IEPIEHIUKYISIPHOCTD MPSIMOM U TIIOCKOCTH.
16. TlepeunciuTe B3aMMHOE PACIIOJIOKEHHUE IBYX IUIOCKOCTEH B IPOCTPAHCTBE.
17. PackpoiiTe MOHATHE «YTOJ MEXKTY MIOCKOCTAMMI.
18. PackpoiiTe MOHATHE «TTApAIIETFHOCTH TIOCKOCTEN.
19. PackpoiiTe NoHATHE «IEPIEHIUKYISIPHOCTD IIOCKOCTEM».
20. Kak HaiiTi paccTOsIHUE OT TOYKH JI0 TIPSIMOiA?
21. Kak HaliTH pacCTOSIHUE MEXIY NMPSMBIMU?
22. Kak HaliTH pacCTOSTHUE MEX/TY TTIOCKOCTSIMA?
23. IIponomwxkute onpenenenue: «llepneHaukymsp — 3To0...».
24. Tlponomwxkute onpenenenne: «HakimonHas — 310...».
25. IIponomxkute onpenenenue: «I[Ipoekius HAKIIOHHON — 3TO. .. ».
26. TlepeuncnuTe CBOMCTBA MapaIeTLHOTO MTPOCKTUPOBAHHS.
27. VI3 4ero cocTOUT MPSAMOYTOJIbHAS CUCTEMa KOOPAMHAT B MIPOCTPAHCTBE?
28. Ecniu TouKa JIeKUT B IJIOCKOCTH XY, KaKkas KOOpJIMHATa y Hee HyJieBasi?

N



29. IlpuBenute mpuMep KOOPAMHAT TOUKU A, KOTOPAs JISKUT HA OCH Z.
30. PackpoiiTe MoHATHE «BEKTOPY.
31. Kakue BeKTOpBI Ha3bIBAIOTCS KOJUTMHEAPHBIMH?
32. Kakue BeKTOpBI HAa3bIBAIOTCS MEPIICHAUKYIAPHBIMU?
KonrtpoJsabHas padora
IlepBas yacrtb
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuabHBLiL OMEem U3 Hemvlpex nPedioHceH-

HBbIX.

1. (1 6amn) Pacmdpyiite kpaTkyro 3amnuch: a€ f3.

A) ToYKa a MPUHAICKHUT IIIOCKOCTH B; b) Touka a mpuHaiIekuT npsamoit §; B) npsmas a
NPUHAIISKUT MII0cKocTH f; ') mpsMast a nmepecekaeT MmiocKocThb .

2. (1 6amn) Ipsmeie AB u CJI ckpenuBarotcs. Kakoe pacnonoskenne nuMmeroT npsimbie AC u
B/1?

A) nmapannensHble; b) neprnenaukynspasie; B) ckpemuBatores; ') nepecekatorcs.

3. (1 6ayn) Kakue u3 Bexkropos a(1,2,-3), c(3,6,-6), B(2,4,-6) kommnHeapHbIe?

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

4. (1 6amn) Hanst Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoii Kakoro 0Tpe3Ka sBIsSETCA
touka M(0,3,4)?

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

Bropas yactb

Ilpu eévinonnenuu 3aoanuit 5-10 3anuwiume x00 pewtenus u nOYYeHHBLIL OMEEN.

5. (2 6anna) Yepes xonubl otpe3ka AB u ero cepeanny M npoBeeHbl apasuieabHbIe Mpsi-
MBbI€, MEPECEKAIOLINE HEKOTOPYIO IJIOCKOCTh B Toukax Ai, Bi1 u Mi. Haiinure nnuny orpeska
MM3, eciu oTpe3ok AB He nepecekaeT miIockocTh U ecinu AA1=6,8cm, BB1=7,4cwm.

6. (2 6amna) IIpsameie AC, AB u A/l nonapno nepnenaukyisipasl. Haiinure orpesox C/,
ecim AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amna) (2 6amra) Jansr BekTopsr a(-6,0,8) , B(-3,2,-6). Haiinure ckanspHoe nmpou3Be-
JIEHUE BEKTOPOB.

8. (2 6anna) Haueptuts ky0 ABC/IA1B1C1/11. [loctpouts Touky KEAB, Touxky MEIJ11C,
otpe3ok PEEA1B1Cs.

9. (2 6amna) [pu KakuX 3HAUYEHUSX /1 BEKTOPHI @ (4,1,2), B(1,2,n) NepnenuKyIspHbI?

10. (2 6amma) Odpopmure auct 6ymaru A4 BepTUKAIBHBIMU, TOPU3OHTATIHLHBIMH, HAKJIOH-
HBIMH JIMHUSIMH, UCTIONIb3YSs Pa3HbIC [[BETOBBIE OTTEHKH.

JTaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHusd
OTtBer B B A B 7,1 15 -30 - -1 -

3.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue Qynkyuu
Teopernyeckue BONPOCHI:

1. UYemy paBeH yroia B OIMH paauaH?

2. B xakux 4eTBepTAX TPUTOHOMETPUUYECKOTO KpyTa QYHKLUS y=SINX MPUHUMAET I0-
JIO’KUTENIbHbIE 3HAUEHUs?

3. B kakux 4eTBepTAX TPUTOHOMETPUUYECKOT0 Kpyra QyHKIHS y= COSX TPUHUMAET
OTpULIATENIbHbIE 3HAUEHUs?

4. [Tponomxure onpenenenue: «CUHYC OCTPOro yria — 3TO...».

5. [Iponomkure onpenenenne: «KocuHyc 0CTporo yria — 3To...».

6. ITponomxure onpenenenue: « TaHreHC OCTPOro yria — 3To...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

8. Yemy paBHO mpou3BeaeHUE tgX*ctgx?

9. Yemy pasen Sin(2x)? ChopmyaupyiTe MpaBUIIO BHIYUCICHUS.

10.  Yewmy paBen €0S(2x)? ChopmyupyiiTe MpaBUiIo BEIYUCICHUS.



11.  Ilepeumcnure TpUTOHOMETPUYECKUE (YHKIIMH, YKOKUTE UX TIEPHOIBI.
12. Yemy paBen nepuoj GpyHkuuu y=cos(4x)?

13.  emy paBeH nepuoj GyHKIUHA y=cos(x/4)?

14.  Omnpenenute obnacTs 3HaYCHUS PYHKIHH y=3c0S(5X)?

15.  Ilepeuncnure criocoObl pelieHus: TPUTrOHOMETPUYECKUX YPABHEHUH.

16. Packpoiite anroputm pemeHuss OJHOPOJHBIX TPUTOHOMETPUYECKHX YpPaBHEHMM
IIEPBOTO MOPSAJKA.

17. Packpoiite anroputm pemeHuss OJHOPOJHBIX TPUTOHOMETPUYECKMX YpPaBHEHUM

BTOPOTO MOPSIKA.
KoHTpoJabnHas padoTa
IlepBast yacTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHblL OMeem U3 Yemulpex nPeodioHCeHHbIX.

1. (1 6amr) B AABC COSCZ%. Kaxkas u3 cropos siisiercst runorenyzoi AABC?

A) AB; b) AC; B) BC; I') CB.
2. (1 6amm) YTioM Kakoil yeTBepTH sBIsieTcs yroi o=410°7
A)LLB) I B) I T) IV,
3. (1 6amn) Kakue u3 GyHKIMIA ABISIOTCS YETHBIMU ?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6ann) [epuox pyHKHM y=sinx?
A)n/2; b)2n; B)4m; I') =
Bropas yacrte
Ilpu svinonnenuu 3adanuii 5-10 3anumume x00 pewienusa u nojyueHnwlii omeemn.

5. (2 6amna) Beraucnure: sing + COos g

. 2 . 2
6. (2 6anna) Haiinure 3HaYCHHE BBIPAKEHUS 4arccos§ - 4arcsin(— £)

O o
7. (2 6anna) Haiinute 3HaueHue BhIpasKEHUS 7 g 13- g T
1 . .
8. (2 6anna) Pemute ypaBHEHHE COS X = > 3anuImTe HAMMEHBIITHI TTOJI0KUTEIbHBIN KO-

pPEHb ypaBHEHHUSI.
9. Pemute ypaBHeHue Sin’ x - 4 sin x + 3 =0.
10. IMocTpoiiTe rpaduk TPUTOHOMETPUIECKOW GyHKIMH Y=2 SINX

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OTtBer b A B b 1 21 7 /3 w/2+2nn,

ne zZ

3.3 Ilpou3ssoonasn u nepsoodpasnas ynxkyuu

Teopernyeckne BONPOCHI:
[Iponomxure onpenenenne: «IIponsBogHas — 310...».
Packpolite reoMeTpUYeCKUI CMBICIT IIPOU3BOJHOMN.
Packpoiite puznuecknii cMbICT MTPOU3BOIHOM.
[Tepeuncnure npaBuiia BEIYUCIEHNS TPOU3BOIHBIX.
YemMy paBHa IpOU3BOIHAS CTETIEHHON PyHKIIMN?
YemMy paBHa IPOU3BOIHAS IPOU3BEICHUSA?
Yemy paBHa MPOU3BOJIHAS YACTHOTO?
Yemy paBHA IPOU3BOIHAS CIOXKHON QYHKIUU?
CdopmynupyiiTe npu3HaK BO3pacTaHUs PyHKIINH.
Cdopmynupyiite npusHak yObIBaHUs (QYHKINU.
Cdopmynupyiite npu3HaK TOUYKM MAKCUMyMa (QyHKIIHMH.
Cdopmynupyiite npu3HaK TOYKM MUHUMYMa (YHKIINH.

CoNO~WNE

el
A



13.

CocraBbTe AJITOPUTM PCHICHUSA 3a1a4 Ha HaXOXICHHA HauOOJbIIEro U HaUMEHb-

Iero 3Ha4eHus! PYHKINU Ha OTpe3Ke?

14.
IIPOU3BOJHOM.
15.
16.
17.
18.
19.
20.

CocraBbTe AJITOPUTM UCCIICAOBAHUA U IIOCTPOCHUA rpa(bI/IKa (bYHKI_[I/II/I C IOMOIIBIO

[Mpomoikute onpenenenue: «Dyukius F(X) HazpiBaeTcs ...».
Packpolite reoMeTpUYECKUI CMBICI ONIPEIEICHHOIO UHTETpaa.
[Iponomkure onpenenenne: «KpuBoJMHEHAs Tpaneus — 3TO. ...
Chopmymupyiite popmyny Herorona-JleitOnmma.
B uem 3akmmrouaeTcst oOuuid BUI BCeX MEPBOOOPa3HBIX?
[lepeuncnure rpaBuia BEIYUCICHUS UHTETPAIOB.

KonTpoJbHas padoTa

IlepBasi yacThb

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem U3 Yemulpex nPeodi0HCeHHbIX.

1.

(1 6am1) Yemy paBHa HpoU3BOIHAS (GYHKIHH y=2X1?

A)y'=5x;B)y'=6x; B)y'=6;T) y'=6x°.
2. (1 6amn) [To kakoit U3 GOpPMYIT BEIYUCIISAETCS TPOU3BOAHAS YACTHOTO?

A) (utv)’=u"+v’; B) (uv)’=u’v+uv’; B) (%)' =

uv—uv’

; D(f(2(x)) = (2(x)*g (%)

v2

3. (1 6amn) Pemmre ypasrenue f'(x)=0, ecin f(x)=3x? — 6x +4. BribepuTe 0TBET.

A) 1; B)

-1;B)4;T) -4.

4. (1 6amn) O6wmuMi BUI BCEX MepBO00OpasHbIX s f(X)=Sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropast yactnp

Ilpu evinonnenuu 3adanuii 5-10 3anumiume x00 peuwieHus u nOJIy4eHHbLIL OMmeemn.

5. Q2

Oamra) MarepuanbHas TOYKa  JBWXKETCA  NPSIMOJIMHEMHO 1O  3aKOHY

1
x(t) == +1—10

4

(roe x — paccTosiHUE OT TOYKHM OTCYETa B METpax, t— Bpemsl B CEKyHAaX,

HU3MCPCHHOC C HavaJia I[BI/I)KeHI/IH). B kakoit MOMeHT BpPEMCHU (B CCKYH,Z[aX) €€ CKOpPOCTb OblTa

paBHa 5 m/c?

6. (2 6anna) Ha pucynke nzobpaxén rpaduk Gpynkuuu y=f(X) 1 kacarenpHas K HeMy B
ToYKe ¢ abcuuccoit Xo. Haiiure 3HaueHne npousBogHoit Gpynkuuu f(X) B Touke Xo.

YA

.

7. (2 6anma) Pemmte HepaBeHCTBO: X2-16 < 0
8. (2 6anna) Ha pucynke nzobpaxen rpaduk ¢pynkimn y=Ff(X), onpeaenéHHoli Ha HHTEpBae
(=3; 11). Haitnute Haumenbiiee 3HaueHne GpyHkimu f(X)Ha otpeske [2; 9,5].



NN/ ‘\‘\li]
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9. (2 6amta) Ha pucynke n3o0paxén rpaduk HekoTopoil GyrHKmun Y — f(x) (1Ba my4a c

N

o01el HauabHOU TOUKOM). [101B3ysICh PUCYHKOM, BHIYUCIIUTE F (8) —F (6) ) TIe F (x) — OJlHa
U3 EPBOOOPA3HBIX QYHKIUK f(x).
YA

Q
o

|
o 1 7 8

10. (2 6anma) dupme «/{u3aitH+» BHIIEIAIOT YYacTOK 3emau miomansio 100 M2, TIpema-
raroT YeThIpe y4yacTka pasHbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii yyacTok ogo0pur
nupexTop Gupmbl «/lu3aitH+»», yUUTHIBasi, YTO0 HEOOXOAMMO OyJIeT MOCTaBUTH 3a00p MO MepH-

|
I
|
1
|
|
|
|
|
|
|
|
|
l

o
X

MeTpy?
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
OtBer r B A b 8 1,25 (-4; -3 12 10x10
4)
3.4 Muozocpannuku u mena epaujeHus
Teoperuyeckne BONpPOCHI:
1. [Tponomxure onpenenenne: « MHOrorpaHHUK — 3TO. ...
2. [Iponomxute onpexnenenue: «lIpuzma —3t0...».
3. ITponomxure onpenenenue: «IIpAMOyroapHbI NapauIeIEIUIE] — 3TO. .. ».
4, [Tponomxute onpenenenne: «Kyo —31o...».
S. [Tponomxure onpenenenue: «llupamuna — 310...».
6. CdopmynupyiiTe CBONCTBO O MPOTUBOJIEKAIUX IPAHIX Hapajlieienunesa.
7. Chopmynupyiite CBOWCTBO 0 qUAroHaISAX MapajjieNenunesa.
8. ChopmynupyiiTe CBONCTBO O TWArOHAIN U JMHEHHBIX pazMepax MpMOyTOJILHOTO
napajuleJenunena.
9. Kaxkas nmpu3ma Ha3pIBaeTCs MpsAMoin?
10.  Kakas npusma Ha3bIBaeTCs MPaBUIBLHON?
11.  PackpoiiTe NOHSATHE «IIPaBUIIbHAS TUPAMUJIA».
12. Yo Takoe anogema npaBUIbLHON MUPaMUIbI?
13. B ueM omiiMune MOJIHON MOBEPXHOCTH NMPHU3MBI OT ITOJHOW IMOBEPXHOCTH IHUpa-
MUBI?
14. Cdopmynupyiite TeOpeMy O BBIUUCICHUH OOKOBOI MOBEPXHOCTHU MPSAMOM IPU3MBI.
15.  Cdopmynupyiite TeopeMy O BHIYHUCICHUU OOKOBOM MOBEPXHOCTH MPABUIBHOM MU~
pamMubl.
16. HazoBute mnpeamersl u3 Bamiedl MpoQecCHOHANTBHON NeATeNbHOCTH, KOTOPBIE

UMEIOT (POPMbI MHOTOIPaHHHUKOB.
17.  Ilponmomxkute onpenenenue: « L luwmHap — 310...».



18.  IIpomomxwure ompenenenue: «kKonyc —a3t1o...».

19.  Ilponmomxwure ornpeesneHue: «Y CEeYeHHbIH KOHYC — 3TO. .. ».

20.  IIpomomxwure onpenenenue: «llap —31o...».

21. Yo sBNsieTCs BBICOTON yCEUEHHOTO KOHyca?

22.  UYro sBIsIETCSI OCEBBIM CEYCHUEM IMIIMHIPA, KOHYCa, YCEUCHHOTO KOHYCa, mapa?

23. [lepeuncnure eAMHUIIBI U3MEPEHHUS IIJIOLAAN, O0BbEMA.

24.  Yemy paBHO OTHOULICHHE IUIONIA/ICH MOBEPXHOCTEH MOTOOHBIX (PUTYp B IPOCTPAH-
cTBE?

25.  UYemy paBHO OTHOIIIEHHE 00BEMOB MOAOOHBIX (PUTYDP B IPOCTPaHCTBE?

26.  HaszoBwute npeaMeTsl U3 Baliel NpopecCHOHANBHOMN NeSTETbHOCTH, KOTOPbIE

UMEIOT (OPMBI TeJ BpaleHUSI.
KonTpoabHas padora
IlepBas yacTb
Ilpu pewenuu 3a0anuii 1-4 3anuuiume npaguibHblil OMeem U3 Yemuplpex nPeoioIHceH-
HBIX.
1. (1 6amn) B kakux equHUIIAX U3MepsieTcsl 00beM MHOTOrpaHHUKa?
A) B MeTpax; b) B kyOnueckux merpax; B) B kBajpaTHbIX MeTpax; [') B ABYrpaHHbBIX Tpagy-

cax.

2. (1 6amn) [1nomank MoIHOM MOBEPXHOCTH MPU3MBI BHIYHUCISIETCS 1O (OpMyIie:

A) S =S60k + 2 Socn.; B) S60k =Pocu™H; B) S=B60k + S Socn; I') S60k =2Poca™*H.

3. (1 6amn) Yro sBisieTcs OCEBBIM CEYEHHEM KOHyca?

A) paBHOOEIpEHHEBIN TpeyronbHUK; b) paBHOOepenHas Tpanenus; B) npsMoyroipHuk; I)
MPSIMOYTOJIbHAS TPATICIIHSL.

4. (1 6amn) Kakas ¢urypa noiaydaercst Ipu BpalleHUH TPSIMOYTOJIBHOTO TPEYTOJIbHUKA BO-
KpYT OJTHOTO M3 CBOUX KaTeTOB?

A) xonyc; b) yceuennslit konyc; B) nupamupa; I') yceuennas nupamua.

Bropas yacrtb

Ilpu evinonnenuu 3adanuii 5-10 3anumwiume xo00 peuwienus u nOJIy4eHHblIL OMeent.

5. (2 Ganna) Pebpo ocHOBaHMS NMPaBWILHOW TPEyroJIbHOM mupaMuisl 3 M, anodema OM.
Haiinure momaas 60KOBOM MOBEPXHOCTH MUPAMU/IBI.

6. (2 6anna) /IBe cTOpoHBI MapauienorpaMmma OTHOCATCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiinute GOJBIITYIO CTOPOHY MapajuiesiorpaMma.

D /ﬁ
A B

7. (2 6anna) [IpsaMOyroJpHHUK CO CTOPOHAMH 8 CM U 3 CM BpaIaeTCsl BOKPYT OOJBIIEH CTO-
ponbl. Halimute 00beM, Tuiomaau 60KOBOM U MOJHOM MOBEPXHOCTEH MOJYISHHOTO TeNa.
8. (2 6amna) Haiinute 06bEM MHOTOrpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE ABYTPaH-

HBI€ YTJIBI IIPSIMBIE).
3

9. (2 6ara) Knuenty Heo0X01MMO, YTOOBI B KOMHATE 0053aT€IbHO MPUCYTCTBOBAIM OOBEMHBIE
AIIEMEHTHI JieKopa HMIHHApuYecKoit popmel. [locTponts u3 6ymaru Mmozaens nuinHapa. Pasmepst



JUTSL TIOCTPOCHHUS BBIOPATh CAMOCTOSITEIIHHO, C YYETOM TOTO, YTO COOTHOIICHHE PaJNyca K BHICOTE
JIOJDKHO OBITH 1:2.

10. (2 6amra) Paccuntarh KOJIMYECTBO 2-X KHUJIOTPAMMOBBIX O0aHOK KPAacKH HYXXHO KYIUTh JIS
OKpalIMBaHHUs UIMHAPUYECKOT0 cBoAa Hoasana. Pacxon kpacku 100 r ma 1 M2 Cuntats n=3.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3adaHus
OT1Ber b A A A 27 17 12 T, 87 - 3
48 T;
64 1

3.5 Cmenennas, nokazamenvhasn u jocapugmuueckas YyHKyuu
Teopernyeckue BONPOCHI:

1. Cdopmynupyiite onpeneneHue CTeNeHHON QyHKIHH.

2. [lepeuncnure cBoiicTBa CTEIEHHON (QyHKINU

3. ChopmynupyiiTe onpeeneHne moka3areIbHOH QyHKITUH.

4. [lepeuncaure cBOiCTBa MOKa3aTENbHON (YHKIIMN

S. Cdopmynupyiite onpenenenue sorapuMuIecKkoit pyHKIIH.

6. [lepeuuncnure cBoiicTBa Morapu@mMuueckoi GyHKIUH.

1. [Tponomxkwure onpenenenue: «Jlorapudm — 3T0...».

8. Yemy paBeH jorapudm npousBeeHus?

9. Uemy paBeH jorapu@m yacTHOro?

10.  IlpuBeaurte mpumepsl JorapupMUUECKON CIUpPAIN B MPUPOJE U B OKPYKAIOILIEM
MHpe.

11.  Ha uyto HeoOxoauMo 0OpaTUTh BHUMAaHKE MIPH PEIIEHUH UPPALMOHATIBHOTO ypaB-
HEHUS YETHOU CTeneHu?

12. Yemy paBeH KOpeHb YETHOM CTENEeHU U3 oTpuLaTeabHoro yncna? [lpuseaure
npuMep.

13. Yemy paBeH KOpeHb HEUETHOH CTENEHW U3 oTpularenbHoro uucia? Ilpusenute
npuMep.

14.  Ha 4dro cTouT 0OpaTUTh BHUMaHME NMPHU PELICHUU JIOrapu(pMUUECKUX U UppaLno-
HAJIBHBIX, IPOOHO-PAllMOHATBHBIX YPAaBHEHUI 1 HEPABEHCTB?

15. B uem 3akirodaercs rpauiyeckuii crocod pemeHus: ypaBHeHUH.

KoHTpoabLHas padora
IlepBas yacTh
Ilpu pewienuu 3a0anuii 1-4 3anuwiume npaguibHvlii OMEEm U3 Yemulpex nPeodioHceH-
HbIX.

1. (1 6amwt) Mesxty KakuMH BYMs HATypaTbHBIMH YHCIAMH HAXOXUTCS YHCiI0 1/197?
A)19u20;5)2u3;B)18u19;I") 3 u4.
2. (1 6amn) Ha pucynke nzobpaxén rpapuk Gpynkuun Buga f(X)=a*. Haiinure 3nauenue f(2).



fix)y=a"

o 1. X

A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amn) Kakas u3 ¢pyHKIMA BO3pacTalOT Ha BCeH 00J1aCTH onpeecHus ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; I') f(x)=log1 x.

2

4. (1 6amn) Ykaxute obmacTp onpenencuus pyukiun f(x) = Ig ZXXJ::

A) (-7; 1,5); B) (-00; -1,5), (7; +00).; B) (-1,5; 7); T) (-00; -7), (1,5; +o0).

Bropas yactb
Ilpu eévinonnenuu 3a0anuit 5-10 3anuwiume x00 peuwteHus u NOYYEHHBLIL OMEEN.
4%.11'0: 448
5. (2 6amra) Halimure 3Ha4eHUE BBIpAKCHUS ) ’
6. (2 6anna) CKONBKO IEIbIX PEIICHHH NMeeT HepaBeHCTBo 1<7X1<49?

7. (2 Ganna) Haiiaute kopens ypaserus 1085 (4+x)=2.
8. (2 6amna)) Paccrosture oT HaOIIOAaTE s, HAXOAAIIET0CsS Ha HEOOIBIIOM BeIcOTE h KHTO-
METPOB Haa 3eMJIéH, 10 HaOoJaeMOl WM JIMHUM TOPU30HTA BBIUUCISICTCS MO  Qop-

[ =V2Rh

MyJie , rie R=6400 xmM — paguyc 3emun. C Kakoi BbICOTHI TOPU30HT BUJIEH Ha pac-
ctossHUU 48 kunmomeTpos? OTBET BbIpa3UTE B KUJIOMETpaXx.

9. (2 6ama) B xone pacnaza pagnoakTUBHOTO U30TOIA €r0 Macca YMEHBIIIAETCS 110 3aKOHY
m(t) =my-277,

rzie Mo — HavajgbHas Macca u30Tomna, t — BpeMs, MpolIe/ee 0T Hayallb-

HOTO MOMEHTa, | — TepuoJ Tmoyypacnana. B HavanbHBIE MOMEHT BpPEMEHH Macca H30TOIla
184 mr. Ilepuon ero nonypacnana cocrasiser 7 MuH. Haiiaure, yepe3 ckoIbko MUHYT Macca U30-
Tona OyneT paBHa 23 Mr.

10. (2 6anna) Haitgute 3HaueHue BoipaxkeHUs1 logg 108 + logg 2

ITAJIOHLI OTBETOB:

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

3.6 Inemenmut meopuu 6epoAMHOCMEN U MAMEMAMUYECKOU CIMAMUCMUKU
Teoperuyeckne BONpOChI:

[Iponomxkure onpenenenue: «CiyqaitHoe coObITHE — 3TO...». [IpuBeauTe mpumep.
[TpuBenuTe mpUMep TOCTOBEPHOTO COOBITHS.
[IpuBenuTe MpuMeEP HEBO3MOKHOTO COOBITHS.
[Tponomxute onpenenenue: «BeposTHOCTb CIydafHOTO COOBITUS — ATO. .. ».
ChopmynupyiiTe TpaBUIO HAXOXKIECHUS CJI0KEHHS BEPOSITHOCTEH.
CdopmynupyiiTe mpaBUiIo yMHOKECHHS BEPOSITHOCTEH.
Kak naiitu cpennee apupMeTnieckoe YucaoBoro psaa?
Kaxk HaliTu Meguany 4ucioBoro psijaa?
Kaxk BpruncisieTcst pazmax 4ncioBOro psiga’?

0.  us gero HyXHBI AarpamMmsbl, rpaduku? [lepednciure BUABI AHATPAMM.

RBRoOoo~Nooa~wNE



11.  TlpuBenute mpuMephbl MPOSBICHUS 3aKOHA OOJBIIMX YMCENT B MPUPOIHBIX SIBIIE-
HUSX.

12.  Ilpueaure npumepsl MIPOSBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHbIX SIB-
JCHUSX.

13. Yro usywaer crarucTuka’?

14.  Ilponomxute onpenenenue: «CodyeraHue — 3To...».

15.  Ilponomxure onpenenenue: «PazmenieHue — 31o. .. ».

16.  Ilpomomxwure onpenenenue: «llepectanoBKU — 3TO...».

KoHnTpoJjbsHas padora
IlepBas yacThb
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npagunbHLLIL OMEEM U3 YeMbIPEX NPEONOIHCEH-

HbIX

1. (1 6aymm) Kakux coObITHI HE OBIBACT B TEOPUH BEPOSTHOCTEH ?

A) ciyuaiinble; b) Heciyuaiinblie; B) nocroBepHsie; I') HEBO3MOXKHBIE.

2. (1 6amr) CobbiTHE, KOTOPOE MPH BHIOIHEHUH OMPEIEIICHHON COBOKYITHOCTH YCIOBUH,
0053aTeNbHO MPOU3OUET - ITO:

A) cnydaiinoe; b) necnywaiinoe; B) noctoBepHoe; I') HeBo3MOKHOE.

3. (1 6amn) BeposTHOCTB CIy4aifHOTO COOBITHS €CTh HEOTPUIIATEIBLHOE YUCIIO, 3aKIIOUCH-
HOE MEXIy YHCIIaMHU:

A)Oul; B)0u 100; B) -1 u 1; ) -100 u 100.

4. (1 6amn) I'pynnupoBka — 3710...

A) ynopsioueHue eIMHUL] COBOKYITHOCTH IO MPU3HaKY; b) pazOuenue equHuI COBOKYITHO-
CTH Ha TPYIIHI MO0 Mpu3HaKy; B) o6ob0menue enunnynbix ¢aktoB; ) 06001menne eMHIYHBIX
NPU3HAKOB.

Bropas yactb

Ilpu svinonnenuu 3a0anuii 5-10 3anuwiume xo00 peuwienus u nOJIy4eHHblIL OMeent.

5. (2 6anna) B oduce nuzaitHepcKoOro areHTCTBa HAXOAATCA 8 MOCETUTENEH KEHCKOro MoJa
U 2 myxckoro. Onpenenuts BEpOSTHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOPAaTUTCS MYX-
YHHA.

6. (2 6amma) Ha xondepennuto npuexanu 2 yueHsix u3 ['epmanun, 3 u3z Cepbuu u 7 u3
HIBeitiiapun. Kaxxapiit u3 HUX JenaeT Ha KoHpepeHIMH oauH Aokial. Ilopsiok gokIanoB omnpe-
nensieTcst xKepeObEBKoN. HaliinTe BEpOATHOCTh TOTO, UTO IMATBIM OKAXKETCS JOKJIAl YICHOTO U3
CepOun.

7. (2 6amna) Mama, Tumyp, Jduana, Koctss 1 AHTOH Opocuiiy kpeduii — KOMY TOCTaHETCs
OpoeKT 1o odopmieHuto cBaaedHoro 3ana. Haiiiure BEposITHOCTH TOTO, YTO MPOEKT TOYHO HE
OyzieT BBITIOJIHATH AHTOH.

8. (2 6anna) B simuke Tpu KpacHBIX U TpH cUHUX (uiomacTtepa. dromacTepsl BHITACKUBAIOT
10 OYepeIH B cirydaiiHoM nopsiake. KakoBa BeposiTHOCTb TOTO, YTO MEPBBIN pa3 cMHUM (uiomactep
HOSIBUTCS] TPETHUM TIO CUETY?

9. (2 6anna) an psg uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnure moxy psiaa u
cpenHee apupMeTHIecKoe psija.

10. (2 6amra) [Ipu aramm3e IEHOBBIX MPEAMOYTEHUH KIIMEHTOB TU3aiHEPCKOT0 areHTCTBA
MOJIy4YeHbI JIaHHbIE, TPEACTaBICHHBIE B TAOJIUIE: J0J KIMEHTOB, IPUOOpETAIOMUX AU3aiHep-
CKHE YCIIyTH OIMHAKOBOTO Ha3HAYEHM S, HO Pa3Iu4YHON 1IeHbl. HailTn Moy ciry4aiiHOW BETMYHHBI.
X — LIEHBI MPO/IaBa€MbIX 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

3aja-

HUA

OtBert b B A A 0,2 0,25 0,8 0,15 172; 6500




172,75
@®oH/I OLIEHOYHBIX CPEICTB /115 pyOe:KkHOro KOHTPoJs (1o uroram 3.1 — 3.3)
IlepBasi yacTb
Ilpu pewenuu 3a0anuii 1-4 3anuuwiume npasuibHbLIL OMEEM U3 YEMbBIPEX NPEONOIHCCH-
HbIX.

1. Hansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTel UMEET cepennHa oTpe3ka AB —
Touka M?

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

2. (1 6amn) IIpsmeie AB u CJI mapamiensHbie. Kakoe pacnonoxxenue umerot npsimbie AC u
B/1?

A) napamnenshsle; b) neprnenaukynspasie; B) ckpemupatores; ') nepecexkatorcs.

3. (1 6ann) Kakue n3 GyHKIMIA ABIASIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke u3o0paxken rpaduk nmpousBoanoit yukimu y=F(X). [Ipu kakom 3Ha-

yeHUH X (QYHKIUS IPUHUMAET CBOE HanOoIbIIee 3HaYeHHe Ha oTpeske [-4; -2] ?
|1I

N
N y=10

=

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

Bropas yacrtb

Ilpu ¢vinonnenuu 3a0anuit 5-10 3anuwiume x00 pewienus u NOAYYEHHbLIL OMEen.

5. (2 6anna) Yepes koH1bl oTpe3ka AB u ero cepenuny M npoBeieHbl napasienbHble Ips-
MbI€, MEepPECEeKaloIe HEKOTOPYIO IJIIOCKOCTh B Toukax Ai, Bi1 u Mi. Hailnure nnuny otpeska
MM31, eciiu otpe3ok AB He nepecekaer miockocTs U ecinu AA1=6 cM, BB1=4 cm.

6. (2 6anna) JlaHsl TOUKH A(6,7,§1)_ , B(8,2,6). Haiinure nnuny Bektopa AB.

7. (2 6asta) Haiinure glot 2 ) " ecmn 1800 =0,5.

8. (2 6am1a) MaTepuanbHas TOUKa JBHUKETCS TIPSMOTHHEHHO 1o 3aKkony X(1)=t2-13t+23 (e
X — paccTOsHHE OT TOYKU OTCYETa B METPax, { — BpeMs B CEKyH/1aX, M3MEPEHHOE C Havyalla JIBH-
*eHus). B kakoli MOMEHT BpeMeHH (B CeKyHJ1aX) ee CKOpoCTh OblL1a paBHa 3 M/c?

9. (2 6amma) Jana dpyskuus f(x)= 3x%+1. Uemy pasna F(1)?

10. (2 6amna) Pemmre ypaBHeHne COSX=1. B oTBeT 3anuinTe HaUMEHBIINNH HEOTPULIATEIb-
HBI KOPEHb.

ITaJIOHBI OTBETOB:

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

DoH/1 OLICHOYHBIX CPEACTB IJI MPOMEKYTOYHON aTTEeCTAUMHU (IK3aMEH)

Ha BbInmonHeHue nMcbMEHHON 9K3aMEHAIIMOHHON paboThl O MaTeMaTuKe Jaetrcs 4 acTpo-
HOMHUYECKUX Yaca (240 MUHYT).

DK3aMeHaIMOHHas paboTa COCTOUT MX 2-X yacTeil: 00s13aTeIbHON U JOTIOJTHUTEIHHOM.

OO6s3aTenbHast YacTh CONEPXKUT 3aJaHUSI MUHUMAJIbHOTO 00513aTEJIbHOTO YPOBHS, JOMOJIHU-
TeJIbHAS YacTh — 00Jiee CI0KHbIC 3a/IaHUs.

[Tpu BeIMOSHEHUHM 3a7aHUI 00s3aTEIbHON yacTu TpeOyeTcs NPeACTaBUTh XOJ PEIEHUs U
yKa3aTh MOJIy4E€HHBIN OTBET. 3a MPAaBUIBHOE BBHIIIOJHEHUE JII0O0OTO 3aJaHUs U3 0053aTEIbHON Ya-
cTH oOyuaromuiics nosydaere oguH 6aut. Ilpu BeINOIHEHNN 3a1aHUS U3 JONOJHUTEIBHON YacTu



HEeoOX0aUMO MoAPOOHO OMKCaTh X0 PEIICHUS U AaTh OTBET. [IpaBuiIbHOE BRIITOJIHEHUE 33 JaHUH
JOTIOTHUTEIFHOW YacTH OIICHUBaeTCs 3 Oayuiamu win 1-2 6amiaMu 3a 94aCTUYHOE peIlIeHUE.
baiel, moxydeHHbIe 3a BCe BBIITOJHEHHBIC 3aJaHUs], CyMMHUPYIOTCSI.
IlIkana nepesooa 6a1106 6 ommemKu nO NAMUOANILHOI CUCHEME

Ommemka Yucno o6annoes,
Heo0X00umoe 01 NOJIy4eHUs OmMemKu
«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHUs U3 OONOIHUMENbHOU YaACmL)
«5» (omauuno) bonee 14
(He MeHee 08YX 3a0anull U3 OONOJHUMENbHOU YaCcmu)

JK3ameHayuoHHbvle 3a0aHUA N0 MAmeMamuKe
Oo0si3aTeJibHAS YACTh

IIpu BbINOTHeHNH 3a1aHuii 1-12 3anuMIIATE X0/ pelIeHNs] U MOJIyYeHHbIii 0TBeET.

1. (1 oann) Brruucure:
2sin(n/6)+2cos(m/3)

2. (I 6ann) Ha pucynke xup-
HBIMH TOYKAMU MTOKa3aHO CYTOYHOE KOJIHYe-
CTBO OCa/IKOB, BBINIAJAABIINX B DJIHCTE C 7 1O
18 nexabps 2001 roxa. Ilo ropusonTanu yka-
3BIBAIOTCS YMCJIAa MECsIa, M0 BEPTHKAIU —
KOJIMYECTBO OCAJIKOB, BHITIABIINX B COOTBET-
CTBYIOLIMWA J€Hb, B MuuiuMerpax. s 7 = 9 10 11 12 13 14 15 18 17 18
HATJISITHOCTH )KUPHBIC TOUYKH HA PUCYHKE CO-
eANHeHbl nuHue. Onpenenure Mo pUCyHKY, CKOJIBKO JHEH BBINMagano Oojiee 2 MUIUTMMETPOB
0CaIKOB?
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3. (1 6ann) CTOMMOCTb yCIYT YaCTHOTO Ju3aiiHepa Bo3pocia Ha 10%. Onpenenuts,
CKOJIBKO CTOMJIM YCIIYTH JIM3aifHepa /10 MOoJ0pOoKaHus, €ciiu nocie KineHT 3amiatui 55000py0?
4. (I 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ pbI0oii, 5 ¢ BapeHbeM U 4 ¢ BumHe. FOms
HayTaJl BBIOMpaeT OIMH MUPOXKOK. HaiiinTe BEeposSATHOCTH TOTO, YTO OH OKAXKETCS C BUIITHEH.
5. (1 6ann) Haiinute 3Hauenue Beipaxenus 10922 + logz 32
. 7—6x=7.
6. (1 6ann) Haiinure KOpeHb ypaBHEHHUS
7. (I 6ann) Pemure HepaBeHCTBO 257 > 64. B 0TBET 3aNMIINTE HAMMEHBIIEE MOI0KH-
TEJIBHOE YHCIIO.
xX42 1
y 3x-2 4
8. (I 6ann) Haiinure KOpeHb ypaBHEHHS
. 5
9. (1 6aan) Haiijure pou3BoaHy0 QYHKIMH B TOYKe X=0: y = " x* —6x* +7x-1
10. (1 6ann) Kactpromns, odpopmiieHHAs IO MHANBUIAYATLHOMY 3aKasy, UMeeT (popMy

mmHApa. Beicora kactpronu 35 oM, nuamerp ocHoBanus 20 cM. PaccunTaiite BMECTUMOCT JaH-
HOM MOCY/Ibl, IEJICHHYIO Ha TT.
11. (1 6ann) Haitnure niomaae GUrypel, H300paxeHHOM Ha pUCYHKE

12. (1 6ann) Teno aBKeTCs 1O 3aKoHy S(t)=3t>+5t (M) Haiitu ckopocTh Tema uepes 1c



nocJie Hayana JBUKEHUS.
JonoJHuTeIbHAN YACTh

Ilpu evinoanenuu 3aoanuit 13-16 3anumwiume x00 peuwieHus u nOJIY4YeHHbIIL OMeem

13. (3 6anna) Beraucnure mionaah y4acTka CTOJA, OTBEICHHOTO JJIsl IPe3eHTau padoT
nu3aitHepa Bacunus, mepuMeTp KOTOPOTo OTPaHMYHBAIOT IMHUN Y=X>-2X-2 1

y=-X?+2. Bemonnute ueprex. OTBET faiiTe B KBaAPaTHHIX METPaXx.

14. (3 6anna) Pemmmre ypaBHerue sin’X - 25inx=0. B 0TBeT 3amuIImTe KOINYECTBO PELICHHIA,
NpUHAUISKAIINX TPOMEXYTKY [0; 47T.]

15. (3 6anna) Haitnutre 00beM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE JIBYTpaH-
HBIE YIITI psIMbIE).
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16. (3 6anna) 3aka3 Ha 126 OTKPHITOK MEPBbIN TH3aliHED BBIMOIHICT HA 5 yacoB ObIcTpee,
4yeM BTOpoi. CKOJIbKO OTKPBITOK 32 Yac M3rOTABIIMBACT IEPBBIN AU3AHHED, €CIM U3BECTHO, YTO OH
3a 4ac MOXKET IIPUTOTOBUTH Ha 5 OTKPBITOK OOJIbIIIE BTOPOTO?

ITaJIOHBI OTBETOB:
Ho- 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Mep
3a-
Aa-
HHUSA
Or- 2 3 5 02 6 -7 1 -10 7 3500 15 11 9 5 6 13

BET ThIC

4.2 KOHTPOJIb U Oll€eHKA Pe3yJIbTATOB OCBOECHHS YUeOHOH AU CHMTIINHBI

KoHTpo:b 1 o11eHKa pe3yabTaTOB OCBOSHHSI 00I1Ie00pa30BaTeIbHON TUCITUTUINHBI PACKPHI-
BAIOTCS Uepe3 NUCIHUIUIMHAPHBIE PE3YIbTaThl, HAMPaBJICHHbIE HA (HOPMUPOBAHHUE OOIUX KOMIIE-
TEHIUH 1O pa3jiesiaM U TeMaM COoJiepKaHusl yueOHOTro MaTepuaa.

Conepsxanne 0011e00pa3oBaTeIbHON AUCHHUIUIUHBI «OOIIECTBO3HAHNUE» HAIMPABICHO HA
dopmupoBanue obumx kommereHimit OK 3; OK 4; OK 5; TIK 1.4 u conpsiKeHbI ¢ JOCTUKEHUEM
00pa3oBaTeNbHbBIX pe3yabTaToB, pernameHTupoBanHeix PI'OC COO.

Oomas/npodeccn- Pa3nea/Tema Tun oneHOYHBIX MEPONPUATHS
OHAJILHASI KOMIIe-
TeHIUs
OK 3 IIpunumars P1,Temal.1,1.2,1.3II-0/c,1.4. | TectupoBanue
pELIeHHS B CTaH- P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5, | YcTHbIH onipoc
JTapTHHIX ¥ HecTaH- | 2.6 I1-o/c, 2.7 MaremaTH4ecKui TUKTAHT
naptabix cutyauusx | P 3, Tewmst 3.1, 3.2, 3.3, 3.4, 3.5, | WuauBuayanbHas caMOCTOSATENbHAS pa-
Y HECTH 32 HUX OT- 3.6 Oota
BETCTBEHHOCTb; P 4, Temn 4.1, 4.2,4.3,4.4, 4.5, | [IpencraBnenue pe3ybTaToB IpakTHUeE-
OK 4 Ocymecteisath | 4.6, 4.7 I1-0/c, 4.8, 4.9, 4.10 CKHX paboT
IMOUCK U UCHOIb30- P 5, Temsr 5.1, 5.2, 5.3 IT-o/c, 3amuTa TBOPUECKHUX padoT
BaHue nHpopmarmu, | 5.4,5.5, 5.6 3almnTa NHINBUIYaIbHBIX IPOEKTOB
HEOOXOIMMOM ISt P 6, Temr 6.1, 6.2, 6.3, 6.4, KonTpomnpHas pabota
3¢ (HEeKTHBHOTO BHI- 6.5, 6.6, 6.7 I1-0/C, 6.8 BrITiosTHeHUE 3a1aHMIA HA YK3aMEHe
MoJIHEHUs TIpodec- P 1, Tema1.1,1.2,1.3 T-0/c, 1.4. | TectupoBanue
cHOoHaNbHBIX 3ama4, | P 3, Tewmsr 3.1, 3.2, 3.3, 3.4, 3.5, | YcrHbI onipoc
npodeccuonanbHoro | 3.6 MatemaTHueCKUi JUKTAHT




Y JIMYHOCTHOTO pa3-
BUTUS;

OK 5 HUcnonb3oBath
nH(pOpPMaIMOHHO-
KOMMYHHKAI[IOHHBIC
TEXHOJIOTUH B MPO-
(dbeccuoHanbHOM nesi-
TEJIbHOCTH;

IIK 1.4 Ocymects-
JISITh YCTAHOBJICHUE
(HazHaueHnue, nepe-
pacuer, nepeson),
WHJICKCAIUIO U
KOPPEKTUPOBKY
IICHCHUI, Ha3HaYe-
HHE ITOCOOHH, KOM-
MIEHCALUN U JPYTUX
COIMATIbHBIX BBI-
1aT, UCIOJb3Ys
MH(POPMAIIMOHHO-
KOMITBIOTEPHBIE
TEXHOJIOTUU

P 6, Temn1 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 T1-0/c, 7.3,
7.4

NunuBuayanpHas caMOCTOsITEIbHAS pa-
6oTta

[IpencraBnenue pe3ybTaToB MpaKTUUE-
CKHX paboT

3aiuTa TBOPUYECKUX padoT

3amuTa UHIUBUIYATbHBIX TPOCKTOB
KonTponbHas padora

Bremonxenue 3aganuii Ha SK3aMeHe

P1,Temal.1,1.2, 1.3 II-0/c, 1.4.
P2, Temsr 2.1,2.2,2.3,2.4,2.5,
2.6 IT-o/c, 2.7

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

P4, Temer 4.1,4.2,43,4.4,4.5,
4.6,4.7I1-o/c, 4.8,4.9,4.10

P 6, Temn1 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7 I1-o0/c, 6.8

P 7, Temn1 7.1, 7.2 I1-o/c, 7.3,
7.4

TectupoBanue

VYcerHblii onpoc

MaremaTudecKkuii JUKTAHT
NuauBuyanbHas caMoCTOsITeNIbHAS pa-
oota

[IpencraBnenue pe3yabTaToB IpaKTUUE-
CKHX paboT

3amuTa TBOPUYECKUX padoT

3amuTa UHIMBUYAIBHBIX TPOCKTOB
KontponbHas pabora

Bremonxenue 3aganuii Ha SK3aMCEHE

P1,Temal.1,1.2, 1.3 II-o/c, 1.4.
P2, Temsr 2.1,2.2,2.3,2.4,2.5,
2.6 IT-o/c, 2.7

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

P4, Temsr 4.1,4.2,43,4.4,4.5,
4.6,4.7I1-o/c, 4.8, 4.9,4.10

P 5, Temnr 5.1, 5.2, 5.3 I1-o/c,
5.4,55,5.6

TectupoBanue

YceTHBI onpoc

MaremaTuuecknuii JUKTAaHT
NuauBuayansHasi caMOCTOSITENIbHAS pa-
6ota

[IpencraBnenue pe3ysbTaToOB IpaKTHYE-
CKHUX paboT

3aiuTa TBOPUECKUX padboT

3amuTa MHINBUYAJIbHBIX IIPOEKTOB
KonTponbnas padora

BrlnosiHeHuE 3a1aHNMI HA DK3aMEHe

P1,Temal.1,1.2, 1.3 II-o/c, 1.4.
P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

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 I1-o/c, 7.3,
7.4

TectupoBanue

YcTHBIT onpoc

MaremaTtudeckuii JUKTAHT
NunuBuayanpHas caMOCTOSITENbHAS pa-
oota

[IpencraBnenue pe3yabTaToB MpaKTUUE-
CKHX paboT

3amuTa TBOPUECKHUX padoT

3amuTa UHIWBUIYATBHBIX TPOCKTOB
KonTpomnpHas pabota

Bremonnenue 3aganuii Ha SK3aMeHE

P1,Temal.1,1.2, 1.3 II-0/c, 1.4.
P4, Temor 4.1,4.2,43,4.4,4.5,
4.6,4.7II-o/c, 4.8, 4.9,4.10

P 5, Temn 5.1, 5.2, 5.3 I1-o/c,
54,55,5.6

TectupoBanue

VYeTHbI onpoc

MaremaTuyecKuii TUKTAHT
NunuBuayanpHas caMOCTOSITENbHAS Pa-
6oTa

[IpencraBnenue pe3yabTaTOB IpaKTHYE-
CKUX paboT

3aiuTa TBOPUECKUX paboT

3amuTa UHIMBUIYATbHBIX TPOSKTOB
KontponpHas padota

BrinosiHeHUE 3a1aHUI HA DK3aMEHE




P2, Temnr 2.1,2.2,2.3,24, 2.5,
2.6 IT-o/c, 2.7

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6, 4.7 I1-o0/c, 4.8, 4.9, 4.10

P 5, Temsr 5.1, 5.2, 5.3 IT-o/c,
5.4,55,5.6

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

TectupoBanue

VYcerHblii onpoc

MaremaTudecKkuii JUKTAHT
NuauBuyanbHas caMoCTOsITeNIbHAS pa-
oota

[IpencraBnenue pe3yabTaTOB IpaKTHYE-
CKUX paboT

3amuTa TBOPUYECKUX padoT

3amuTa UHIMBUIYATbHBIX TPOCKTOB
KontponbHas padora

Brinmonxenue 3agaHuii Ha SK3aMEHE
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