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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA
ITVIL. 01 MATEMATHUKA

1.1. Mecto yuyeOHOro mpeamMera B CTPYKType OCHOBHOH npodeccnoHaIbHOI
o0pa3oBaTeIbHON NPOTrPaAMMBbI

OomeobpazoBarenbubiil yueOHbd mpeamer I[TYIL.01 Maremaruka siBisieTcst 00si3aTeNIbHON
4acThl0 00Ie00pa3oBaTeIbHOrO LUKIa obOpa3zoBarenbHOi mporpamMel CIIO B cooTBeTcTBUUM
¢ ®I'0C CIIO

no crienanbHOCcTH 26.02.03 CynoBoXIeHHE.

1.2. Heau 1 miiaHupyemMbie pe3yJibTaThbl 0CBOCHUS Y4eOHOI0 mpeaMeTa:

1.2.1. Heau u 3aqa4m y4eOHOro nmpeamera

Conepxanne  mporpamMmbl  oOmieoOpa3oBarenbHOoro  ydeOHoro mpeamera [TYIL.OI
MaremaTtuka HalpaBlI€HO Ha JOCTHXKEHHME pe3yJbTaTOB €€ M3YyYeHHs B COOTBETCTBHUHU
¢ tpedoBanusasmMu OI'OC COO c yuyerom mpodeccuonansHoi HanpasieHHocTH PI'OC CIIO u Ha
JIOCTMKEHUE LEJIEN U 3a/1a4:

- obOecnieueHre CcGHOPMUPOBAHHOCTH TPEACTABICHUNH O COIMANIBHBIX, KYJIbTYpPHBIX
U UCTOpHYECKHUX (aKTOpax CTaHOBJICHUSI MaTEMaTHKU;

— obecrnieueHue c(hOpMUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMUYIECKOTO u
MaTeMaTHYeCKOTr0 MBILUICHHUS,

- oOecrieyeHne C(HOPMUPOBAHHOCTH YMEHMU IPHUMEHATh NOJIYYEHHBIE 3HAHUS MpU
pelUIeHUN pa3InvHbIX 33/1a4;

- oOecrieueHre CGHOPMUPOBAHHOCTH IMPEACTAaBICHUM O MareMaTHKe Kak 4YacTu
o0m1eyenoBeuecKoil KyabTyphl, YHUBEPCATLHOM SI3bIKE HAyKH, TO3BOJIAIOIIEM OMUCKHIBATh U U3y4YaTh
peaJIbHBIE MPOLIECCHI U SIBJICHUS.

1.2.2. Tlnanupyemble pe3yabTaThbl OCBOeHHS 001Ie00pa30BaTeIbHOI0 Y4eOHOro
npeamera B coorsercTBuu ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHme yueOHbIi penaMeT uMeet npu popmupoBanuu U pazsutuu OK.



Kox u HaumeHoBaHue Il1annpyemMble pe3y/ibTaThbl 00y4eHHUs
?(z&ﬁtgg:r;;‘ Oo0uue IIpeameTHbIE
OK 01. Bri6upats | B wactu Tpy10BOTO BOCIIUTAHUS: - BJAJETh METOJAaMH JOKa3aTeJIbCTB, AJITOPUTMAMHU pPEIICHUS 3ajay;
CHOCOOBI pelIeHus | - TOTOBHOCTh K TPYyHy, OCO3HAHHE LEHHOCTH | yMeHUE (OPMYJIHMPOBATH  ONPEACICHUS, AaKCHOMBI U  TEOPEMBI,
3a1a4 MacTepcTBa, TPYA0t00ue; MPUMEHATh WX, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKACHUS B XOJE
npodeccuoHaANBHOM - TOTOBHOCTb K aKTHUBHOW JEATEJIIbHOCTH | PELIECHUS 3a]ay;
JeITEIbHOCTH TEXHOJIOTMYECKOM n COITMAIBHOM | - YMETh ONEPUPOBATh MOHATHUSMH: CTCICHb YWCia, JIoTapudm ducia;
HpI/IMeHI/ITe.HBHO K HaHpaBHGHHOCTH, CHOCOGHOCTB YMGHI/IG BBIITIOJIHATH BBIYHCIJICHUC 3H21‘I€HPII>1 148 npeo6pa3OBaHH;1
pa3IMYHBIM WHUILIMAPOBATb, MJIAHUPOBATH | BEIPAKEHUM CO CTEMEHSAMHU U Jiorapudmamu, nmpeodpa3oBaHus APOOHO-
KOHTCKCTaM 148 CaMOCTOSTCIIBHO BBIITOJIHATH TaKyIO paLII/IOHa.HBHI:IX BI:Ipa)KeHI/II\/'I;
JIeITEIBHOCTD; - YMEThb OIEpPUPOBATh MOHATHUSMH: pPAlMOHAILHBIC, HpPpAIMOHAIBHBIC,
- HHTEpEC K pasIuYHBIM cdepam | mokaszaresnbHble, CTENEHHbIE, JIorapu(MUYeckue, TPUrOHOMETPHUECKUE

npodeccnoHaNbHOM e TeIbHOCTH.

OBnazeHne  yHUBEPCAIbHBIMU  Y4EOHBIMHU
[TO3HABATEJIbHBIMU JICHCTBUSIMMU:

a) 6a30BbIe JOIMUYECKUE JICHCTBUSA:

- CaMOCTOSITEIIBHO dbopMynupoBaTh

U aKTyaJu3UpOBaTh MPOoOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHAaBJIMBATh CYILECTBECHHBIM IIPU3HAK WIH
OCHOBaHHUSl /Jisl CpaBHEHHUSA, KiaccUPUKAIIU
# 00001IEeHNS;

- OMNpEeNeNsaTh UENH JEATEIbHOCTH, 3a]aBaTh
rapaMeTpbl U KPUTEPUH UX TOCTHIKEHM,

- BBIBIIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHNS
B paCCMATPUBACMBIX SBJICHUAX

- BHOCHUTb KOPpPEKTUBBI B J€ATEIbHOCTD,
OIICHUBATh COOTBCTCTBHUC PC3YJILTATOB LCIIAM,
OLICHUBATh PUCKH IMTOCIIEICTBUI NESATEIBHOCTH;
- pa3BUBaThb KpPEAaTHUBHOE MBIIIJICHUE IIPU
pElIeHNH KU3HEHHBIX MPo0IeM

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

YpaBHEHHsSI ¥ HEPABEHCTBA, MX CHCTEMBI;
- yMETh OIEPUPOBATh MOHATUSAMHU: (YHKIHs, HETpepbIBHAS (YHKIHS,
NpOM3BOJHAS, TEPBOOOpa3Has, ONpPEACIHCHHBI WHTETpal, yMETh
HAaXOJUTh  TPOU3BOJHBIC  JAJIEMEHTApPHBIX  (DYHKIUN, HCHOIB3YS
CIPaBOYHBIC MAaTEePHAJIbI; MCCIEIOBATh B IPOCTEUIIIMX CITydasiX (GyHKIIUU
HA MOHOTOHHOCTh, HaXOJWTh HAWOOIBIINE M HANMCHbBINNE 3HAUYCHUS
(GyHKIUH; CTPOUTH TpaQHUKH MHOTOWICHOB C MCIIOJIb30BAaHUEM arapara
MaTEeMAaTHYECKOTO aHalu3a; MPUMEHSTh MPOU3BOJHYIO MPH PEIICHUU
3ajjad Ha JIBWKCHHE; pEIIaTh MPAKTHKO-OPHCHTUPOBAHHBIC 33aJaud Ha
HauOOJIbIINE U HANMEHBIITNE 3HAYCHUS, HA HAXOXKJIEHUE MTyTH, CKOPOCTH
U YCKOPECHHS,

- yMeTb ONEpUPOBATh TOHATUSMHU: pAlUOHAIBbHAS  (YHKIHS,
nokazaTenbHas (QyHKIUs, cTeneHHas (yHKus, Jgorapudmudeckas
(GyHKLMS, TPUTOHOMETpUUECKUE PYHKIUHU, 0OpaTHbIC (YHKIINH;

YMEHHUE CTPOUTH TpaduKu U3yueHHBIX (YHKIIUN, UCIIOTH30BaTh rpaduKu
IpU W3YYEHUH TPOLECCOB M 3aBUCHUMOCTEW, NpU PEUICHUH 3aJad U3
JIPYTrUX Y4eOHBIX MPEIMETOB M 3a/1a4 M3 PEAbHOW XU3HH, BBIPAXKAThH
dbopMynaMu 3aBUCUMOCTH MEXIY BETHUYNHAMU;

- YMETh pelIaTh TEKCTOBBIC 3aJa4ud Pa3HBIX THUIIOB (B TOM 4YHCIE Ha
IPOICHTHI, JOJM U YacTH, HA JABIKEHHE, pPadOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4M U3 00JIACTH YIPABJICHUS JTMYHBIMU U CEMEHHBIMU




- BJIAJIETh HaBBIKaMH y4eOHo-
HUCCIJIENOBATEILCKOM
U  TPOCKTHOW  NESITEIbHOCTH, HaBbIKAMU

paspernieHus npooiem;

- BBIABIATH NPUYMHHO-CIIEICTBEHHBIC CBS3U
M aKTyaJIM3upoBaTh  3a7adyy, BBIJBUTATh
TUIIOTE3y €€ PEIICHHs, HaXOAWUTh apryMEHTHI
JUIL  J0Ka3aTeNbCTBA CBOUX  YTBEPXKICHHIH,
3a7aBaTh napameTpsl
U KPUTEPUHU PELICHHUS;

- aHAJTM3UPOBATH ITOJTyYCHHBIE B XOJI€ PCIICHUS
3ajauu  pe3yJbTaThl, KPUTHYECKU OIICHUBATH

1754 JIOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MEHEHHE

B HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HaHUS B
MI03HABATEIbHYIO

u IPAKTHYECKYIO o0mactu
KU3HEAEATEILHOCTH;

- yMETb HHTEIPUPOBATH 3HAHUSA W3 PA3HBIX
MPEAMETHBIX 00J1acTel;

- BBIABUT'aTb HOBBIC nacu, HpeI[HaFaTb
OpPHUTHHAIIbHBIE TIOXO/IbI U PEIICHUS;
u COCOOHOCTH ux HUCIOJIb30BAHUS

B MMO3HABATEIBLHON U COLMATIBHOM MPAKTUKE

(MHAHCAMM); COCTABIIATh BBIPAXKEHMS, YPABHEHUS, HEPABEHCTBA U MX
CUCTEMBI IO YCIOBHUIO 3aJauM, UCCIIEOBATh IIOJIy4YEHHOE pELICHHE U
OLIEHUBATh MIPABJIONOA00HOCTb PE3YIILTATOB;

- YMETh OINEPUPOBATh MOHATHAMU: CpeaHee apupMeTHyecKoe, MeraHa,
HauOoJplllee M HAauMEHbIlEE 3HA4YEHMs, pa3Mmax, JUCIEpCHs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO Ha0opa; yMEHHE U3BJICKaTh,
UHTEPIPETUPOBATh HMHGOPMALIMIO, MPEICTaBICHHYI0 B TaliMLax, Ha
nuarpaMmax, rpaukax, OTpa)arollyl0 CBOWCTBA PeajbHBIX MPOLIECCOB
U SBJIECHUHN; NPEACTaBIATh HMH(OPMALMIO C IOMOUIbIO TaONIMIl HU
auarpamM; HCCIEOBaTh CTaTUCTUYECKHE JAHHbBIE, B TOM YHUCIE C
IPUMEHEHHEM TpapUUECKUX METOI0B U AIEKTPOHHBIX CPEJICTB;

- yYMETb OIEPUPOBATH IOHATUAMH: CIy4alHBIM ONBIT W CIy4alHOE
COOBITHE, BEPOATHOCTb CIIy4allHOTO COOBITHSA; YMEHHE BBIUUCIATH
BEPOSTHOCTh C HCIOJb30BaHUEM TpaUUecKrX METOM0B; NPUMEHSTH
(GOpMyNbl CIOXKEHUS U YMHOXXEHHUS BEPOSTHOCTEH, KOMOMHATOpHBIE
dakTel M GOpPMYNBI NpPHU PELICHWH 3a]ad; OLEHUBATH BEPOSITHOCTU
peanbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4aliHbIMU BEJIMYMHAMM; YMEHHE
NPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJNBIINX YKCET B IPUPOAHBIX
U OOILIECTBEHHBIX SIBJICHUIX;

- YMETb ONEpPUPOBaTh MOHATUSAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO,  JBYIPAHHBIA  YIOJI, CKPEIIUBAIOIIUECS  IPSMBIE,
NapajuIeIbHOCTh U NEPIEHAUKYISIPHOCTh NPSMBIX U IUIOCKOCTEM, yroiu
MEXIY MNPSAMBIMH, YToJl MEXKIY NPSAMOM M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXKAY
IPSIMBIMU, PACCTOSIHUE MEXKIY IJIOCKOCTSMU; YMEHHUE MCIIONb30BaTh IPU
pelIeHNH 3a1ad U3y4YeHHbIe (DaKThl U TEOPEMbl IUIAHUMETPHU; yMEHHUE
OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MUPA;

- YMEeTb ONEpUpOBaTh IOHATHUSAMHU: MHOTOTPAaHHHMK, CEUEHHUE
MHOTOIpaHHMKa, KyO, Mapajienenune], npusma, nupamuaa, gurypa u
MOBEPXHOCTh BpALICHHUS, IIMIUHJIP, KOHYC, 1Iap, cdepa, ceueHus: Gurypsl
BpAllIEHHs, IUIOCKOCTb, Kacaromasics cdepbl, LMIMHIPA, KOHYCA,
IUIoNIab TOBEPXHOCTH IUPAaMMIbI, NPU3MBI, KOHYyCa, IWIMHJIPA,
mwiomanas cheprl, 00beM Kyba, NPSAMOYTOIHHOTO Napayljieienunesaa,
NUpaMUIbl, NMPHU3MBL, IUIMHApA, KOHYyca, IIapa; YMEHHE H300paxarb




MHOTOTPaHHUKU W TOBEPXHOCTH BpAILLEHUS, UX CEUEHHUS OT PYKHU, C
MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U AJICKTPOHHBIX CPEJICTB; YMEHHUE
pacmo3HaBaTh CHMMETPHUIO B TIPOCTPAHCTBE; YMEHHE paclo3HaBaTh
MPaBUJIbLHBIE MHOTOTPaHHUKH;

- yMeTb ONEpUpOBaTh TMOHATHUSMHU: JBI)KEHHE B TIPOCTPAHCTBE,
nogo0Hble  (UTYpl B MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHE
MJI0MIAJeH TMOBEPXHOCTEH W 00BEMOB MOJOOHBIX (UTYp TIPH PEIICHUU
3a/ay;

- YMETh BBIYUCIATH T€OMETPUUECKHE BETUUHMHBI (JJIMHA, YroJ, TUIOMIA/Ib,
0o0BeM, MJIOMAAh MOBEPXHOCTH), WCHONB3YS H3ydeHHBIC (OPMYIBI U
METO/IBI;

- YMETh OMEPUPOBATH MOHATUSIMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAUHAT,
KOOpAMHATHl TOYKH, BEKTOpP, KOOPJIMHATBI BEKTOpa, CKaJsipHOE
OPOM3BEACHUE, YroJll  MEXKIY  BEKTOpaMH, CyMMa  BEKTOPOB,
MPOU3BEICHNE BEKTOpAa HAa YHCIIO; HAXOAUTh C MOMOIIBI0O M3YYEHHBIX
dbopMyNT KOOpIMHATHI CEpEAMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYMS
TOYKaMH;

-yMETh BBIOUPATh MOAXOASIINN U3YICHHBIN METO JIUIS peUIeHH 3a0a4H,
pacrmo3HaBaTh MaTeMmaThyeckue (akTbl U MaTeMaTHYeCKUe MOJENIU B
OPUPOJHBIX ¥ OOIIECTBEHHBIX SBIICHUSX, B HCKYCCTBE, yMEHUE
MPUBOJIUTh MPUMEPHI MATEMATUUYECKUX OTKPBITUA POCCUUCKON U
MHUPOBOM MaTeMaTU4ECKON HAYKH;

- YMeThb ONEpUpOBATh MOHITHUSIMH: OIpeAeNieHHE, aKCUOMa, TEeOpeMa,
CIIEZICTBHE, CBOWCTBO, TMPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIC
(bOpMyYITUPOBKY; yMeHUe dbopmyIupoBaTh oOpaTHOE u
IPOTHBOIOJIOXKHOE  YTBEpXKIEHHE, OPUBOJIUTH  TPUMEPBl U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJI MaTeMaTU4YeCKOW WHAYKIUU;
MPOBOAMTH JIOKA3aTeNbHBIE PACCYXKIEHUS TIPU PEIIeHWH  3a1ad,
OLICHUBATh JIOTUYECKYIO MPABUIBHOCT PACCYKICHUM;

- yMeTh ONEPUPOBATH TIOHATUSMU: MHOXECTBO, IOJMHOXECTBO,
orepanuu Haj MHO>KECTBaMU; yYMEHHE UCIOJIb30BATh
TEOPETUKOMHOKECTBEHHBI  ammapar Jjs  ONHCaHUS  PEATbHBIX
MPOLIECCOB U SABJICHUN TNPHU PEIICHUU 3a/]ad, B TOM YHUCIE U3 JPYrHX
y4eOHBIX IPEMETOB;




- YMETh ONEPHPOBAThH MOHATUSAMH: Ipad, CBA3HBIN Tpad, AepeBo, MUK,
rpa¢ Ha IIIOCKOCTH; YMEHHE 331aBaTh U ONHUCHIBATH Ipadbl Pa3InUHbBIMU
croco0aMu; UCTIOB30BaTh rpadbl MpU PEIICHUH 3a/1a4,

- YMETh CBOOOJHO ONEPUPOBATh MOHATUSAMH: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YUCIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMeHuHe
OPUMEHATh KOMOMHATOpHBIE (AKTBI M pacCyXICHUS Ui pELICHUs
3a1ad;

-yMeTb ONEpPHPOBATh MOHATUSAMH: HATypaJlbHOE YHCIO, IIeJI0€ YHCIIO,
OCTAaTOK IO MOJYNIO, PAlMOHAJIBHOE YHCIIO, MPPALHOHAIBHOE YHCIIO,
MHOXECTBAa HATypalbHbIX, ILEJbIX, PALUOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeNl; YMEHHE MWCHOJIb30BaTh IPH3HAKKA JEIMMOCTH, HAWMEHBIINI
o0mui JenuTenh U HauMeHbIlee obIuee KpaTtHoe, anroputMm EBkimuaa
Py pPEHICHUH 3ajad; 3HAKOMCTBO C PAa3IMYHBIMH ITO3HIMOHHBIMH
CHCTEMaMH CUHMCIICHHUS;

- yMeThb CBOOOJHO ONIEPHPOBATH IOHITHUSMH: CTENEHb C LEJIBIM
nokasareseM, KOpeHb HaTYpaJIbHON CTENEeHH, CTENCHb C pallMOHAIBHBIM
HOKa3aTeneM, CTeleHb C  JICHCTBUTENBHBIM  (BEIIECTBEHHBIM)
nokaszarejeM, JIOrapuM UuClla, CHHYC, KOCHHYC ¥ TaHTEHC
IPOU3BOJIEHOTO YHUCIIa,;

- yMeTh ONEpUPOBaTh MOHATUSAMHU: TOXIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHNe, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YypPaBHEHHH W
HEPaBEHCTB, PABHOCHJIBHOCTh YPAaBHEHUH, HEPABEHCTB M CHUCTEM,
panvoHAaNbHBIE, WpPpAalMOHANBHBIC,  IOKAa3aTeNbHBIC,  CTEICHHEIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YpPaBHEHHUS, HEPABEHCTBA U
CHCTEMbI;, yYMEHHE peIlaTh YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C
NOMOILBIO Pa3IMYHBIX NPHEMOB; pellaTh YpPaBHEHUS, HEpaBEHCTBA WU
CHCTEeMbl C IIapaMeTpOM; IPHUMEHATh YPaBHCHHS, HEPAaBEHCTBA, WX
CHCTEMBI JUIsl PEIICHUs] MaTeMaTUUYEeCKUX 3aJad U 3a/1a4 M3 Pa3InYHbIX
obJyacTell HAyKU U peaIbHOM JKU3HH;

-yMeTb CBOOOJIHO ONIEpUPOBATh MOHATUAMU: Tpaduk yHKIUHU, oOpaTHas
GbyHKIMSI, KOMOO3UIMA (PYHKIUH, dUHEHHAs (QYHKIMSA, KBaapaTHIHAs
byHKLu, cTereHHass ~ (QYHKUOUS € LEJbIM  IIOKa3aTelieM,
TPUTOHOMETpHYECKHe (YHKIUH, OOpaTHbIE TPUTOHOMETPHUUYECKUE
¢yHKIMK, TOKa3aTenbHass W Jorapugmuyeckas (GYHKIHMU; YMEHHUE




cTpouth Tpaduku (QYHKIMH, BBITONHATH IpeoOpa3oBaHus TpaduKoB
(GyHKUIMH; yMEHHE HCIONb30BaTh TpapuKd (GYHKIMNA Ui H3Y4eHUS
IPOLIECCOB M 3aBUCUMOCTEH NpHU pEIIeHUM 3a1ad U3 JPYTuX y4eOHbIX
NpPEMETOB U U3 peajbHOM JKU3HU; BBIpAaXaTh (POPMYJIaMU 3aBUCUMOCTH
MEXIy BEJIWYMHAMHU; YMEHHME CBOOOJHO OINEPUPOBATH IMOHATHIMHU:
YeTHOCTh  (DYHKIMHM, TEPUOJUYHOCTh (DPYHKIUH, OTPAaHUYCHHOCTD
(GYHKIIMH, MOHOTOHHOCTh (DYHKITH, SKCTpeMyM (YHKITMH, HauOoJIbIlee
U HaMEHblIee 3HauUeHHs PYHKINU HA IPOMEKYTKE; YMEHHE MPOBOAHUTD
ucciieloBaHue (YHKLMHU; YMEHHE MCIOJb30BaTh CBOMCTBA M IpaduKu
GyHKUMH U1 pellieHMs  ypaBHEHHMM, HEpaBeHCTB MW 3ajady ¢
napameTpamy; HM300paxkaTb Ha KOOPIMHATHOW IIJIOCKOCTH MHOXECTBa
peleHu ypaBHEHUH, HEPABEHCTB U UX CUCTEM,;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHITUAMU: IIOCIENOBATEIBHOCTS,
apupmMeTHuecKas nporpeccus, reoMeTpuiecKas nporpeccus,
OccKOHEYHO yOBIBaromas TeOMETpUYEeCKas TPOrPecCHs; yMEHHe
3aaBaTh MOCIEI0BATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- yMETh ONEpPHpPOBATh MOHATUSAMH: HENPEPHIBHOCTh  (YHKIIHUH,
acUMITOThl Tpapuka (QyHKIMM, T[epBas W BTOpas IPOU3BOAHAs
(GyHKLIMU, TEOMETpUYECKHA U (U3UYECKUH CMBICT MPOU3BOTHOMH,
nepBooOpa3Has, ONpPEAETCHHBIM  MHTErpaig; yMEHUE  HaxXOAMUTh
acuMITOThl rpaduka (QYHKIUH; YMEHHME BBIUYUCIATH MPOU3BOJIHBIC
CYMMBI, IPOU3BEICHUS, YaCTHOIO M KOMIIO3UIMHM (YHKUIUH, HaXOJUTh
ypaBHEHHE KacaTelbHON K Tpauky (QYHKIMH; YMEHUE HCIOJIb30BATh
IOPOM3BOJHYIO JJIi  MCCIEeNOBAaHUA (QYHKUMH, [UId HaXOXKICHUS
HAWJIyYIllero pelieHus B TNPHUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-
9KOHOMHUYECKUX M (PU3MUECKHX 3aJaydax, Uil ONpeAeTIeHUs CKOPOCTH U
YCKOPEHHUS; HAaXOOUTh IUIOMAAM M OO0BbEeMbl (UTYp C IOMOIIBIO
UHTErpaia; NpUBOJUTH MPUMEPbl MaTeMaTHYECKOr0 MOJAEIMPOBAHUS C
noMoIkio A depeHnnanbHbIX ypaBHEHUH;

- YMETb ONEpPHUPOBATH MOHATHSIMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMILIEKCHBIC YHCIIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO Yucia, hopma
3allMCH KOMIUIEKCHBIX 4MCeN (F€OMETpUUEeCcKasi, TPUrOHOMETpUYecKas 1
anreOpanyeckas); yMeThb NPOM3BOJIUTH apu(MeTHUecKue IeHCTBHUS C
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KOMIUIEKCHBIMM ~ YWCJIAMHU; [PUBOAUTH NPHUMEPHl  MCIOJIB30BAHUSA
KOMIUIEKCHBIX YHCEIT;

- yMeTb CBOOOIHO ONEpUPOBATh MOHATUSIMU: CpeliHee apupMeTHIECKOE,
Me/nuaHa, HauOoJblllee ¥ HaUMEHbIEe 3HAUEHUS, pa3Max, TUCIIEPCHS,
CTaHJApPTHOE OTKJIOHEHHWE /I ONUCAHUS YUCIOBBIX IAHHBIX; YMEHUE
UCCIJIEI0BATh CTaTUCTUYECKHUE JaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM
rpaguyeckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; TIpadUyecKu
UCCIIEIOBaTh COBMECTHBIC HAONIONCHHMS C TOMOUIBIO  JUarpaMm
paccerBaHus U JTUHEMHOUN perpeccuu;

- yMETh HaxOIUTh BEPOATHOCTH COOBITMH C HCIOJIb30BaHHEM
rpaduyecKux METOJOB; MPUMEHATh MJI1 pelleHus 3axad  (popmyIibl
CJIO’KEHUS M1 YMHOXKEHHUSI BEPOSTHOCTEH, (hOpMYITy IOTHON BEPOSITHOCTH,
dbopmyny bepuymnu, komOuHatopHbIe (aKkThl U (GOPMYIBI, OIICHHUBATH
BEPOSITHOCTH PEAITbHBIX COOBITHUH; YMEHHE OINEpPHpPOBATH IMOHATHIMU:
Cly4yaliHas BEJIMYMHA, PacCHpe/esIEHNE BEPOSTHOCTEH, MAaTEMaTUYECKOe
OKMJAaHMWE, JHUCIEpCHUs M CTaHAApTHOE OTKIOHEHUE CIydalHOU
BEJIMYMHBI, (QYHKIMU paclpeieseHus] W IUIOTHOCTH PaBHOMEPHOTO,
MI0KAa3aTeIbHOIO0 U HOPMAJIBHOTO PaCIpeieIeHH; YMEHUE UCII0JIb30BATh
CBOMCTBA M3YyYEHHBIX PACIPEICICHUN I pEeIeHUs 3a1a4; 3HAKOMCTBO
C TOHATUSAMH: 3aKOH OOJIBIIMX 4YHCEJ, METOJIbl BBIOOPOYHBIX
UCCJE0BAHUI; YMEHHE TNPHUBOJWUTH NPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSIX;

- YMeTh CBOOOJHO ONEPUPOBATh MOHATUAMU: TOUKA, MPsMas, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH yroJyl, JBYI'PAHHBIA YIOJI,
TpEXTPaHHBII yrou, MIEPECEKAOIIHECH, napajuieibHble u
CKpEIIMBAIOIINECS NPSMbIE, NMapaJlIEIbHOCTh U NEPIEHIUKYISIPHOCTD
NPSIMBIX U IUIOCKOCTEH, YrOJI MEXAY MPSMBIMH, YTOJI MEXAY MPSMON U
IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMH; YMEHHUE HCII0JIb30BaTh IpU
pelIeHUH 3aJa4 M3y4YeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH;, YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpPE; YMEHHE
ONEPUPOBATh MOHATUSAMHU: MHOIOTPAaHHUK, CEYEHHWE MHOTOTpaHHUKAa,
NpaBWIbHBI ~ MHOTOTpPaHHUK, TMpH3Ma, [OUpamMuaa, @urypa u
MOBEPXHOCTh BpallleHWs, IWIMHIpP, KOHYyC, map, cdepa, pa3BepTka
IIOBEPXHOCTH, CEUEHUs] KOHYCa M LMIMHAPA, NapajUleIbHbIE OCH WJIU
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OCHOBaHMIO, CEUCHHE IIapa, IUIOCKOCTh, Kacaromasics chepsl, UIHHPA,
KOHYyCa, YMEHHE CTPOUTh CEYCHHE MHOTOTpPaHHMKA, H300paxarb
MHOTOTPaHHHUKH, (PUTYPHI U IOBEPXHOCTH BPAIICHUS, UX CEUECHUS, B TOM
YHCIIe C TIOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSTH CBOMCTBA
reOMETPUIECKUX (UTYpP, CAMOCTOSTEIBEHO (POPMYINPOBATH ONPEACTICHUS
U3y4aeMbIX (Uryp, BBIIBUTATh THIIOTE3bl O CBOWMCTBAX M IpH3HAKaX
reOMeTpUYECKuX (Uryp, 00OCHOBBIBATh WM ONPOBEPraTh MX; yMEHHE
OPOBOIUTH KJIAacCUPHUKAIMIO (GUTYp 1O pa3IMYHBIM IpHU3HAKaM,
BBITIOJHATH HEOOXOIMMBIE JOTIOIHUTEIbHBIE IOCTPOCHHUS;

- YMeTb CBOOOJIHO OINEpUPOBATH MOHATUSAMHU: IUIOUIAb (GUTYPBI, 00BEM
Gurypsl, BeTMYMHA YTIa, PAcCTOSHHE OT TOYKH JIO IIJIOCKOCTH,
paccTosiHUE€ MEXAY TNPSMBIMH, PpACCTOSHHE MEXIY IUIOCKOCTSIMH,
wIonmaas cepsl, MIONAas TOBEPXHOCTH MUPaMUIbI, TIPU3MBI, KOHYCa,
mMHApa, 00BeM  Ky0a, TOpPSAMOYTOJBHOTO  IMapaulesienuIiesaa,
NUpaMUZbl, TMPU3MBL, IWIMHApA, KOHYyca, I[Iapa; YMEHHE HaXOAUTh
OTHOIIEHHE 00BEMOB OAOOHBIX QUTYD;

- YMETb CBOOOJIHO OIIEPUPOBATH MOHATHSIMU: JIBH)KEHHE, MTapajIeIbHbIA
NEepeHoC, CHUMMETpUsS Ha IUIOCKOCTM M B NPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOAO0OUS, MOMO00HBIE (UTYPHI, YMEHHE pPAacIO3HaBaTh
paBHBIE M TOAOOHBIE (UTYpHl, B TOM YHCJIE€ B NPUPOAE, MCKYCCTBE,
apXWUTEKType; YMEHHE HCIOJIb30BaTh TI'€OMETPHUYECKHE OTHOIICHUS,
HAXOJUTh F€OMETPUYECKUE BEIMYUHBI (IJIMHA, YTOJ, IUIOalb, 00BEM)
IpU PEUICHUH 3a/1a4 W3 JPYTUX Y4EeOHBIX HMPEAMETOB U U3 peabHOU
KHU3HH,

- YMeTh CBOOOIHO ONEPHPOBATH MOHATHAMH: NPSIMOYTOJbHAs CHCTEMa
KOOPJMHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOM3BE/ICHHE BEKTOPAa Ha YHCIIO, Pa3jOKEHHE BEKTOpa IO
0a3ucy, CKaJsipHOE TMPOU3BEICHHE, BEKTOPHOE NPOM3BEACHUE, YTOJ
MEX/1y BEKTOPaMH; yMEHHE HCIOIb30BaTh BEKTOPHBIN U KOOPIMHATHBINA
METOJ JJISl PEeLICHHUs] TeOMETPUUYECKUX 33/1a4 U 3aJad JIPYrux yueOHbIX
MPEIMETOB;  ONEpUpPOBaTh MOHATHAMHU: MaTpuma 2x2 u  3x3,
OTIpENIeIUTENb MAaTPHUIIbl, TEOMETPUUECKUN CMBICIT OTIPEICIUTES;

- YyMETh MOJEIHMPOBATh pEalbHBIC CHUTYallMd Ha S3bIKE MaTEMaTHKH;
COCTABJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHCTEMBI IO
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YCIOBHIO  3aJa4yd,  MCCIENOBaTb  IIOCTPOCHHBIE  MOZEIH  C
UCIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOTYYESHHBIN
pe3yapTaT;  CTPOMTb  MAar€MaTHYeCKHME  MOJAEIM C  IIOMOILIBIO

FEOMETPUUYECKUX TOHSATUM M BEJIWYUH, pelIaTh CBSI3aHHBIE C HUMHU
NPaKTUYECKHE 3aJlayd; COCTAaBJIATh BEPOSATHOCTHYKD MOJENb U
WHTEPIPETUPOBATh TMOJIYYEHHBIM pe3ynbTar; pemarb OpUKIaJHbIe
3a/layd  CpeACTBAMM MATEMAaTHYEeCKOro aHajau3a, B TOM YHCIE
COLMATTbHOIKOHOMHUYECKOTO U (PU3UYECKOTO XapaKTepa;

- yMEHHE BBIOMpATh TMOAXOASIIMN METOH sl pelIeHUs 3aJayi;
NMOHUMAaHWE 3HAYUMOCTH MATEMAaTUKH B W3YYEHUU TMPUPOJHBIX U
OOLIECTBEHHBIX ~MPOIIECCOB M  SBJICHHWI; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMATHKH B MCKYCCTBE, YMEHHE INPUBOJUTH

MpUMEpPbl MAaTEMATUYECKUX OTKPBITUMA POCCUUCKOM HM  MHPOBOM
MaTEMaTU4YECKON HAyKu
OK 02. Hcnonw3oBarh | B 061acTi 1IeHHOCTH HAYYHOTO TTO3HAHMUS: - yMeTh ONEPHPOBATh TMOHATHIMHU: palMOHATbHAS  (PYHKIUA,
COBpPEMEHHBIE CPEJICTBA | -COPMHUPOBAHHOCTD MHUPOBO33pEHUS, | MOKa3zaTenbHass (QYHKLIMSA, CTerneHHas QYHKUUsA, Jorapumuyeckas

NIOWCKa, aHajh3a W
UHTEPIIPETAIINH
uHpopmarun u
UH(POPMALMOHHbIE
TEXHOJIOTUHU TSt
BBITIOJTHEHUS 3a1a4
npodeCcCuOHATBHON
JeSITeIbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKW W OOIIECTBEHHOH MPaKTUKH,
OCHOBAHHOTO Ha auasnore KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MTOJIMKYJIBTYPHOM MHDE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM u
YUTATENbCKOM  KYJIBTYpbl  KaK  CpeacTBa
B3aUMOJICVCTBUSI MEXAY JIIOAbMH M TO3HAHUS
MHpA;

- OCO3HAHHE LIEHHOCTU HAYYHOH JEATEIbHOCTH,

FOTOBHOCTh  OCYHIECTBIISAITh  MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JEeSITEILHOCTD
WHJIMBU1yaJIbHO u B rpyIIe.
OBnazeHne  yHUBEPCAIbHBIMU  Y4EOHBIMHU

MI03HABATEIbHBIMU JICHCTBUSIMU:

B) paboTa ¢ uHpoOpmManuei:

- BJIaJIeTh HAaBBIKAMU MOJXYyYEHHs WHPOPMAIUN
u3 HCTOYHUKOB pa3HbIX THIIOB,

GbyHKIMSI, TPUTOHOMETpUYecKue (PyHKIMH, oOpaTHbIC (PYHKIIUA YMEHUE
CTPOUTH TpapuKH H3YUYEHHBIX (DYHKIMHA, MCIONB30BaTh rpaduku Hpu
W3YyYEHHUH TPOILIECCOB U 3aBUCUMOCTEH, MPH PEIICHUH 33134 U3 APYrHX

y4eOHBIX TMpEeIMETOB U 3aJady M3 pEANTbHON JKM3HU; BBIpAXKAaTh
(opMynaMu 3aBUCMMOCTH MEX]y BETMUNHAMU;
- YMETb OIEpPUPOBaTh MOHATUSAMHU: TOXKIECTBO, TOXKIAECTBEHHOE

npeoOpa3oBaHNe, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YypPaBHEHHH W
HEPaBEHCTB, PABHOCHJIBHOCTh YPAaBHEHUH, HEPABEHCTB M CHUCTEM,
panvoHaNbHBIE, WpPpAalMOHANBHBIC,  [OKA3aTeNbHBIC,  CTEICHHEIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YpPaBHEHHUS, HEPABEHCTBA U
CHCTEMbI;, yMETh pEIIaTh YpPAaBHEHHUS, HEPAaBEHCTBA U CUCTEMBI C
NOMOILBIO Pa3IMYHBIX NPHUEMOB; pelaTh YPaBHEHUS, HEPaBEHCTBA WU
CHCTEeMbl C IIapaMeTpOM; IPHUMEHATh YPaBHCHHS, HEPABEHCTBA, WX
CHCTEMBI JUISl PEIICHUs] MAaTeMaTHYEeCKUX 3a7ad U 3a/1a4 M3 Pa3IndHbIX
obJyacTeil HAyKU U peaIbHOU JKU3HH;

- YMETh CBOOOJHO ONEPUPOBATh MOHATUSAMHU: JBI)KEHUE, apalIeIbHbINA
HEepeHoc, CHMMETPHs Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 10a00us, MOAOOHbIE (UTYPBI, YMETh pPaclno3HaBaTh
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CaMOCTOSITEITLHO OCYILIECTBIISATh TIOHCK,
aHaJIn3, CUCTECMATU3aAllUI0 W HHTCPIIPETALNIO
nHpopManuu pazIUYHBIX BHJIOB U (opm
MIPE/ICTABIICHHS;

- cO37aBaTh TEKCTHI B Pa3IM4YHBIX (popmaTax c
Y4eTOM Ha3Ha4yeHUs MH(GOPMAIMHM M IIeNeBOU
ayIUTOPUH, BBIOUpPAs ONTHUMaIbHYIO (opmy
MNpCACTABJICHUA U BU3YyaJIU3allluu,

- OIICHHMBATh JOCTOBEPHOCTb, JIETHTUMHOCTH
uHpOpMallUU, €€ COOTBETCTBHE INPABOBBHIM M
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIIOJIb30BAaTh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B pEIICHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHU3AIMOHHBIX 33/7ad ¢ COOJIIOJICHHEM
TpeboBaHU 3PrOHOMUKH, TEXHUKH

0€301acHOCTH, TUTHEHBI, PeCypcocOepeKeHMS,
IMPpaBOBLIX )41 ITUYCCKUX HOPM, HOpM
nH(pOpPMaMOHHOM 06€30MacHOCTH;

- BJIAICTh HABbIKAMH PACIIO3HABAHUSA U 3aIIUTHI

paBHbIC M TOJO0HBIC (HUTYpHI, B TOM YHCJIC B TNPHPOJE, HMCKYCCTBE,
apXHTeKType; yMeTB HCIIOJIBb30BaATh FGOMeTpI/I‘IeCKHe OTHOIICHUA,
HaxXOJIUTh T€OMETPUUYECKUE BEIUYMHBI (JUTMHA, YroJl, TUIOMIAab, 00HEM)
OpU pelleHUH 3a7ad W3 JPYIHX YYeOHBIX NMPEIMETOB M U3 peabHOU
JKA3HA

nHpopManuu, nH(pOpMAITHOHHOM

0€30MacCHOCTH TUYHOCTH
OK 03. [lmanupoBats 1 | B obnactu JIyXOBHO-HPABCTBEHHOIO | - YMETh OINEPUPOBATH MOHATUSAMH: PAlMOHAJIBHBIC, HUPpPALMOHAIBHEIE,
PCATIN30BbIBATH BOCIIUTAHUA: IIOKa3aTCJIbHBIC, CTCIICHHBIC, .HOI‘apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKUC
coOCTBEHHOE - c(OpMUPOBAHHOCTh HPABCTBEHHOIO | YpaBHEHHUsSI W HEPABEHCTBA, WX CHUCTEMBI, - YMEThb OINEPUPOBATH
HpO(beCCI/IOHaJIBHOG CO3HaHHA, OTUYCCKOI'O IOBCACHHUA, IIOHATUAMMU: MHOT'OI'paHHUK, CCUCHUC MHOT'OrpaHHHUKa, KYG,
U JUYHOCTHOE | - CHOCOOHOCTh OIIEHMBATh CHUTYallMI0 U | Mapajuielenunes, Mpu3Ma, NuUpaMuga, @urypa u  THOBEPXHOCTh
pa3Burue, IIPUHUMATh OCO3HAHHBIE peleHus], | BpallleHus, WWIMHIP, KOHYC, map, chepa, ceueHus: (GUrypbl BpalleHUs,
NPEeIPUHUMATEIbCKY | OPHEHTUPYSICh Ha MOPaJbHOHPABCTBEHHBIC | MJIOCKOCTh, Kacamoluasics c@epbl, IWIMHIpa, KOHYca, IUIOLIAlb
10 ACATCIIbHOCTD B | HOPMBI U ICHHOCTH, IMMOBCPXHOCTHU NUPaAMHUbI, IPHU3MbI, KOHYCA, HWJINH/PA, IJIOIAaAb C(bepbl,
npodeccuoHanbHOM - OCO3HaHWE JHMYHOTO BKJIaJa B IOCTpOEHHE | 00beM Ky0Oa, MPSIMOYTOJIbHOTO MapalieNenurena, TUpaMubl, TpU3Mbl,
cdhepe, HCMONB30BATH | YCTOWYMBOTO OYIYIIETO; UUJIUHPA, KOHYCA, 111apa;

3HaHUS 0 MPABOBOM U
(duHAHCOBOM

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
poautensM U (WIM) APYTMM YJI€HaAM CEMbH,

yMEeHHE H300pakaTb MHOTOTPAHHUKHM M TOBEPXHOCTH BpaIIeHMs, HX
CEYEHUS! OT PYKHU, C TIOMOIIBI0 YEPTEXKHBIX HHCTPYMEHTOB U
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TpaMOTHOCTHU B

PA3INIHBIX
KU3HCHHBIX CUTYyalusIX

CO3/IaHHUI0 CEMbH HA OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEH CEMEHHOW JKU3HH B
COOTBETCTBHUH C TpaaAuLIUsIMU HapoaoB Poccuu;
OBnazieHUue yHHUBEPCAIbHBIMU PETYISTUBHBIMU
NEUCTBUSIMU:

a) CaMOOpraHu3alys:

- CaMOCTOSITENILHO OCYIIECTBIISATh
MO3HABATENIbHYIO  JI€ATEIbHOCTh,  BBISBIISTH
npoOjeMbl, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHBIC 3amadn B 00pa3oBaTeNbHOI
NEeSITeIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITETIbHO COCTaBJAThH IJIaH PEIICHUS
MpoOJIeMbl C Y4E€TOM HMEIOLIUXCSI PECYpPCOB,

COOCTBEHHBIX BO3MOKHOCTEH 51
MPEIOYTEHHUI;

- IaBaTh OLICHKY HOBBIM CUTYaIlUsIM;
CIoCcoOCTBOBATH (hopMUPOBaHHIO "

MPOSIBJICHUIO MIMPOKON JpYAUIIMU B Pa3HBIX
00/1acTSIX 3HAHMH, MOCTOSHHO ITOBBIIATL CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb:

MCIIOJIb30BaTh MPUEMBI PEQIICKCUH AJIs OICHKH
CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

- YMETb OLIEHHBAaTh PUCKH U CBOEBPEMEHHO
MIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

B) AMOIMOHAIBHBIN WHTEJUICKT,
Mperoaralonuii copMUpOBaHHOCTS:

BHYTPEHHEHN MOTHUBAIUH, BKJIFOYAIOLIECH
CTpEMJICHHE K JOCTHXKEHHUIO IIEIU U YCIEXY,
OIITHMHU3M, WHUIIHATUBHOCTD, yMEHUE
JIENCTBOBATh, NCXO M3 CBOMX BO3MOKHOCTEH;
- OMIaTUW, BKIIOYAKOIICH  CHOCOOHOCTh
MOHUMAaTh SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YYUTBIBATh ero pu OCYHIECTBJICHUU

JNIEKTPOHHBIX  CPEJICTB; YMETh  pacro3HaBaTh CHMMETPUIO B
MPOCTPAHCTBE; YMETh PAaCIIO3HABATh MPABUIIbHBIE MHOTOIPAHHUKY;

- YMETb ONEpPUPOBATH MOHATUSAMU: MPSIMOYTOJbHAS CUCTEMa KOOPAUHAT,
KOOPJMHATBl TOYKHU, BEKTOpP, KOOpPAMHATHI BEKTOpa, CKaJISPHOE
IpOU3BEEHNE, Yrol  MeXAy BEKTOpaMH, CyMMa  BEKTODPOB,
MPOU3BEJICHUE BEKTOpAa Ha YHUCIO; HAXOJUTh C MOMOUIBI0O HM3YYEHHBIX
dbopMyn KOOpIMHATHI CEpeANHBI OTPE3Ka, PACCTOSHUE MEXAY IBYMs
TOYKaMU
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KOMMYHHKAaIIUU, CIIOCOOHOCTB K COYYBCTBHUIO U

COIIEPEKUBAHMUIO;
- COLMAJBHBIX  HABBIKOB,  BKJIIOYAIOIIUX
CIIOCOOHOCTh  BBICTPaWBaTh OTHOIICHUS C
OPYTUMU JIIOJbMH, 3a00TUTHCS, MPOSBIATH

MHTEPEC U pa3pemaTh KOH(IMKTHI

OK04. DddexruBHO
B3aMMOJICUCTBOBATh U
paboTaTh B KOJUICKTHUBE
¥ KOMaHJie

TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOATEIIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIa/ICHAE HaBBIKaMU yueOHo-
HCCIIEA0BATENIBCKOM, IPOEKTHOW U COLUAIIBHON
NESTEIIBHOCTH;

OBnanenue YHHUBEPCATbHBIMU
KOMMYHHMKaTUBHBIMH JEHCTBUAMMU:

0) COBMECTHasl IeITCIIbHOCTD:

- IOHMMAaTh W MCIOJIb30BaTh MPEUMYLIECTBA
KOMaHIHOW W WHAMBHAYAIbHOH  paboOTHI;
- IPUHUMATH LICJIN COBMECTHOM JCSATEIBHOCTH,
OpPraHMU30BBIBATh U KOOPAUHUPOBATH ACHCTBHUS
0 €€ JOCTH)KCHMIO: COCTaBJIATh  ILUIAH
JNEUCTBUM, pacHpelessaTb pPOId C  Y4ETOM
MHEHMH YYaCTHUKOB OOCYXJaThb Ppe3yJbTaThl
COBMECTHOI paboThI;

- KOOpAMHUPOBAaTb M BBINOJHATE paboOTy B
YCIIOBUSIX ~ PEANBHOr0,  BUPTYaJbHOTO U
KOMOWHUPOBaHHOT'O B3aUMOACHCTBUS;

- OCYILIECTBJIATH IO3UTUBHOE CTPATETUYECKOE
IIOBEICHUE B Pa3MYHBIX  CUTYyalUsXx,
MPOSIBIISATh TBOPYECTBO M BOOOpakeHHE, OBITHh
MHULMATUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PETYISATUBHBIMU
NEUCTBUSIMU:

T) IpUHATHE ceOs U IPYTHX JIIOJCH:

- IPUHMMATh MOTUBBI U ApPryMEHTBI JIPYTUX
JOJIEH npu aHanuse pe3yJIbTaTOB

- YMETh OIEPUPOBATH MOHSATHUSIMU: CIyYalHBI OMNBIT W CIy4YalHOE
COOBITHE, BEPOSTHOCTh CIIy4aifHOTO COOBITHSA; YMETh BBIYUCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TIpaUUECKHX METOMOB; TPUMEHSTH
(GOpMyNBI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, KOMOHMHATOpHBIC
GakTel W (GOPMYNIBI TPH PEHICHWW 3a]ad; OIECHHBATH BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIY4allHBIMU BEJIMYMHAMU;

yYMEHHUE TMPHUBOJUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCENT B
IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeThb CBOOOJHO ONECPUPOBATh TOHSATHSIMHU: CTENCHb C IEJIBIM
nokasareseM, KOpeHb HaTYpaJIbHON CTENEeHH, CTEICHb C pallMOHATBHBIM
mokaszarejeM, CTEleHb C  JCHCTBUTENBHBIM  (BEIIECTBCHHBIM)
nokaszarejeM, JIOrapuM UUClla, CHHYC, KOCHHYC ¥ TaHTEHC
IIPOM3BOJILHOTO YHCIIA;

- yMeTh CBOOOJHO OINEPHPOBATH MOHATHAMM: TrpaduK (YHKIHH,
obpatHas GyHKOMS, KOMITO3MIMS (DYHKIMH, JuHEHHas QyHKIHS,
KBaJpaTHuHas (QYHKIHS, CTeNeHHass (DYHKIHUS C LEIbIM TOKa3aTelleM,
TPUTOHOMETpPHUYECKHE  (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢yHKuMu, TMOKa3aTeabHas U Jorapupmuueckas (QyHKIUH, yMeETh
cTpouth Tpaduku (QYHKIMH, BBITONHATH IpeoOpa3oBaHus TpaduKoB
GyHKIHUH;

- YMETh HCIOJB30BaTh Tpapuku (QYHKIMHA Ui W3y4eHHUsT TPOIIECCOB U
3aBHCUMOCTEH MPU PELICHNH 3aa4d U3 JPYruX y4eOHBIX MPEIMETOB U U3

peabHOM  KHM3HU; BbIpaXaTb (QOpMyJaMU 3aBHUCHUMOCTH  MEXIY
BEJIMYUHAMU;
- CcBOOOAHO  oOmepupoBaTh  MOHATHSMH:  UYETHOCTh  (DYHKIUH,

NEpUOANIHOCTD q)YHKI_II/II/I, OrpaHU4YCHHOCTD q)YHKI_[I/II/I, MOHOTOHHOCTbH
GyHKIUH, SKCTpeMyM (DYHKITUH, HauOOJIbIlIee U HAUMEHbBIIIEE 3HAYCHUS
(GYHKIMU Ha TPOMEKYTKE; YMETh IPOBOJUTH UCCIIEAOBAaHHE (DYHKIINH;
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JIEATENBHOCTH;
- IpU3HABAThb CBOE IIPaBO M IPaBO APYrUx
JIIO/IEN Ha OIINOKMU;

- paBBI/IBaTI: CHOCO6HOCTB IIOHUMATh MI/Ip C
MTO3UIUH IPYrOro YeJIOBEeKa

- YMETh MHCIOJNIb30BaTh CBOMCTBA M rpapuku (QyHKIUN A pereHus
YpaBHEHUI, HEPABEHCTB M 3a/ad C MapamMeTpaMu; H300paxaTh Ha
KOOPAMHATHOM  TUIOCKOCTH  MHOJKECTBA  PELICHHH  ypaBHEHHIA,
HCPABCHCTB U UX CUCTCM

OK 05. OcymiecTBisTh
YCTHYIO

51 MUCEMEHHYIO
KOMMYHUKAITUIO Ha
roCy/IapCTBEHHOM
SI3BIKE Poccuiickoi
denepaunun

c y4eTOM
0COOEHHOCTEH
COLIMAJIBLHOTO

51 KYJIbTYPHOTO
KOHTEKCTa

B o0nactu 3¢TeTHYECKOr0 BOCIIUTAHUS:

- 3CTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOUYAs
ACTETHKY OBbITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPyJda M OOIIECTBEHHBIX
OTHOIIICHHH;

- CHOCOOHOCTh BOCIPHUHUMATH pa3InYHBIC
BUJbl MCKYCCTBA, TPAJUIUU U TBOPYECTBO
CBOEr0 W JPYrMX HapoJOB, ONIYIIATh
SMOLHMOHAIIBHOE BO3/IEWCTBUE UCKYCCTBA;

- yO©XKIEHHOCTh B 3HAYUMOCTHU JJIsI JIMYHOCTH
U 00ImecTBa OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJbTYPHBIX
TpaJULIMi U HAPOJAHOTO TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPAXEHHUIO B PA3HbBIX
BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIITH
Ka4yeCcTBa TBOPUYECKOHN JTUYHOCTH;

OBnanenune YHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMHU JICHCTBUSIMH:
a) obieHue:

- OCYIIECTBISITh KOMMYHHKAIIMM BO BCEX
cdepax KHU3HH,

- pacmo3HaBaTh HeBepOalbHBIE CPEICTBA
OOIIeHUs, MOHUMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, pacro3HaBaTh MPEIOCHITKH
KOHQUIMKTHBIX ~ CUTyallMid W  CMAr4aTh
KOH()JIUKTHI,

- Pa3BEpHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY
3pEHHSI C MCIIOJIb30BAHHEM SI3BIKOBBIX CPEJICTB

- YMETh OIEPUPOBATh MOHATHAMU: CpeaHee apupMeTHIecKoe, MeraHa,
HauOosblllee W  HauMEHblIee 3HAueHUus, pa3Max, JUCHEepCHUs,
CTaHJApTHOE OTKJIOHEHHWE YMCIOBOTO Ha0opa; yMEHHE U3BJICKaTh,
MHTEPIPETUPOBATh MHGOpPMAIUIO, MPEICTaBICHHYI0 B TaOiuIax, Ha
auarpammax, rpadukax, OTpakarollyl0 CBONCTBA PEaIbHBIX MPOIECCOB
U SBJICHUH; MpeACTaBiIATh HH(GOPMALMI0O C TOMOIIbIO TabIUI U
auarpamM; HCCIEOBaTh CTaTUCTUYECKHE JAHHBIE, B TOM YHUCIE C
PUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- yMETb ONEpUpPOBATh MOHATUSIMHU: TOYKA, MpsiMas, IUJIOCKOCTb,
MPOCTPAHCTBO, JBYIPAaHHBIM  yroji, CKpELIMBAKOLIMECS  IPSMBIE,
NapajyieIbHOCTh M MEPIEHIUKYISIPHOCTD MPSAMBIX M IUIOCKOCTEH, Yrod
MEXAY NPSMBIMH, YroJl MEXAYy IMPSMONH U IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXKY INTIOCKOCTSIMU;

- YMETh HCIIOJIb30BaTh MpPH PEIICHWH 3a7ad HU3Yy4eHHbIE (AKTBl U
TEOpEeMBbl IUJIAHUMETPUU; YMEHHE OILIEHUBATh pa3Mephl OOBEKTOB
OKpYXKaroIlero Mupa
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OK 06. IIposBisTh
TPaKJIaHCKO-
aTPUOTHYECKYIO
MO3HUILINIO,
JIEMOHCTPHUPOBATH
OCO3HAaHHOE MOBEICHHE
Ha OCHOBE
TPaAUIIMOHHBIX
POCCHUIMCKHX JTYXOBHO-
HPaBCTBEHHBIX
IIECHHOCTEH, B
yucie c
rapMOHM3alHUN
MEXHAIMOHATBHBIX

" MEXPEJINTUO3HBIX
OTHOIIICHUH,
IPUMEHATh CTAHJIAPTHI
AHTUKOPPYIMILIMOHHOTO
MOBEJCHUS

TOM
y4E€TOM

- OCO3HaHWE OOYYAIOMUMHUCS POCCHUUCKOU
rpaXIaHCKOW HUJICHTUYHOCTH;

- LIEJICHAIIPaBJICHHOE pa3BUTHUE BHYTPECHHEU
MO3ULIMK JIMYHOCTH HAa OCHOBE JyXOBHO-

HPaBCTBEHHBIX LIEHHOCTEH HapoJl0B
Poccuiickoii ®enepauuu, HUCTOPUYECKUX U
HaIlMOHAJIbHO-KYJIBTYPHBIX TpaJULIMH,
¢dbopmupoBanue CUCTEMBI 3HAUYUMBIX
LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOIO MHUPOBO33PEHUS,
[IPAaBOCO3HAHUS, 3KOJOIMYECKOH KYJIBTYpHI,
CIIOCOOHOCTH  CTaBUTh LEIM U  CTPOUTH

’KU3HEHHBIE IUIAHbI;

B yacTu rpakgaHCKOTO BOCIIUTAHUS:

- OCO3HAaHUE CBOMX KOHCTHUTYIHMOHHBIX MPaB U
00s13aHHOCTEH, YBaKEHUE 3aKOHAa 51
MIPABOIIOPSIIKA;

- HpI/IH}ITI/Ie Tpa,Z[I/II_[I/IOHHBIX HanmnOHAJIbHBIX,
OOIICUEIOBEYSCKUX  TYMAHHCTHYECKUX |
JIEMOKPATUIECKUX [IEHHOCTEH;

- TOTOBHOCTH IPOTHUBOCTOSTH
AKCTpPEMH3Ma, HAI[MOHATIN3MA,
JTUCKPUMHHAIIAN 110
PEIIUTUO3HBIM,  PACOBBIM,
MpU3HAKAM;

- TOTOBHOCTH BECTHU COBMGCTHyIO ACATCIIBHOCTH
B HWHTEpecax TIpakIaHCKOro  OOIIecTBa,
y4acTBOBaThb B CaMOYIIpaBICHUHU B
0011e06pazoBaTeIbHON OpraHu3aIuu u
JETCKO-FOHOIIECKUX OpTaHU3aIusX;

- YMEHHE B3aUMOJICHCTBOBATh C COITMAIEHBIMHU
I/IHCTI/ITyTaMI/I B COOTBCTCTBUU C nux
(GYHKIUSAMU ¥ Ha3HAUYCHUEM;

- T'OTOBHOCTD K r'yMaHUTapHOU 51

UJICOJIOT U
KceHopoouu,
COIMAJIbHBIM,
HaIlUOHAJIbHBIM

- YMETb OIEpUPOBAThH MOHATUSAMU: NPSAMOYTOJIbHAs CHCTEMa KOOPAMHAT,
KOOPJMHATBl TOYKH, BEKTOp, KOOpPAMHATBI BEKTOpa, CKAJISIPHOE
IIPOM3BENCHUE, Yrojl  MEXAYy BEKTOpaMHM, CymMMa  BEKTODPOB,
IIPOU3BEJICHUE BEKTOpAa HAa YHUCIIO; HAXOAWUTh C IOMOLIBIO M3YYEHHBIX
(GopMyn KOOpAUHATBI CEPEIMHBl OTPE3Ka, PACCTOSIHUE MEXIy IBYMs
TOYKaMU;

-yMEeTb BbIOMPATh NOAXOAALINI U3y4EHHBIH METOA Ul PELICHUS 3a/1auH,
pacro3HaBaTh MareMaThdeckue (PakTbl M MaTeMaTHYeCKHe MOJENU B
IOPUPOJHBIX M OOIIECTBEHHBIX SBICHMUSAX, B HCKYCCTBE; YMEHHE
IPUBOAUTH IIPUMEPHl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOU U
MHUPOBOW MaTEMaTUYECKON HAYKH.

- yYMETb OIEPUPOBATH IOHATUAMH: CIIy4alHBIM ONBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEThb BBIYUCIATH
BEPOSTHOCTh C HCIOJb30BAaHUEM TpaUUEecKHX METOA0B; NPUMEHSTH
(GOpMyNbl CIOXKEHUS U YMHOXXEHHUS BEPOSTHOCTEH, KOMOMHATOpHBIE
dakTel M GOpPMYNBI NpPHU PELICHWH 3a]ad; OLEHHBATH BEPOSITHOCTU
peanbHbIX COOBITUI; 3HAKOMCTBO CO CIIy4aliHbIMU BEJIMUYMHAMM; YMEHHE
NPUBOAUTH PUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YKCET B IPUPOIAHBIX
U OOILECTBEHHBIX SIBICHHUIX
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BOJIOHTEPCKOU JIEATEIBbHOCTH;
MaTPpUOTHYECKOTO BOCTIUTAHUSI:

- c(hOopMUPOBAHHOCTH POCCUICKON
IPKJAHCKOW HMJACHTHUYHOCTH, NATPUOTHU3MA,
YBaXEHHd K CBOEMY Hapoly, 4YYyBCTBa
OTBETCTBEHHOCTH Itepen PonuHou, ropaoctu 3a
CBOM Kpail, cBow PoauHy, CBOW S3BIK |
KYJIBTYpY, MPOILLIOE u HacTosAIIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- LIEGHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPHUYECKOMY M HPUPOJHOMY
HacJeANIo, NaMATHUKAM, TPAJULUSIM HapOJ0B
Poccun, noctwxkenusim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIIE;

- unedHas yOeXIEHHOCTb, T'OTOBHOCTb K
CIIY’KECHUIO u 3auIuTe OreuecTna,
OTBETCTBEHHOCTh 3a €ro cyAbOy; OCBOEHHBIE
O0yJaIOIUMUCST MEXKIPEIMETHBIE TIOHSITHS H

YHHUBEpCaJbHbIE yueOHbIe neicTBus
(perynsTUBHBIC, MO3HABaTEJIbHbBIE,
KOMMYHHKATUBHBIE);

- CIOCOOHOCTH HX  WHCIIOJNIL30BAHHUSI B
MO3HABATEILHON M COLMAJIBHON MPAKTUKE,

T'OTOBHOCTB K CaMOCTOATCIIBHOMY
IUIAHUPOBAHUIO W OCYIIECTBJICHHIO Y4eOHOIl
ACATCIIbHOCTH, opraHusanvuun yqe6Hor0
COTPYHHYECTBA c HeJarorn4ecCKUMH
paOOTHUKAMU U CBEPCTHHKAMH, K YYacCTHIO B
HOCTPOCHUH VH]IMBUTyaJIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaJICHHE HaBBIKaMH y4eOHO-

HCCIIEA0BATENIBCKOM, IPOEKTHOW U COLUAIIBHON
JESITEIIBHOCTH




19

OK 07. CozeiicTBOBaThL
COXPaHECHHIO
OKpYKaloleu cpemsl,
pecypcocOepereHuIo,
MPUMEHSATH 3HaHUS 00
W3MEHEHUU  KIIMMaTa,
MPUHIIMIIBI
OepexKIIUBOTO
IIPOU3BO/JICTBA,

3 PEeKTUBHO
JIENUCTBOBATE

B Ype3BbIYAHBIX
CUTYaIUsAX

B o0nactu 9K0JIOrHYeCcKOro BOCIIMTAHUS

— chopMHUPOBAHHOCTH 3KOJOTUYECKOU KYJIBTY-
ppl, TNOHMMAaHHWE  BIMSHUSA  COLMAIBHO-
SKOHOMHUYECKHUX TMPOIECCOB HA COCTOSIHUE
MPUPOAHON W COLMAIBHOM Cpellbl, OCO3HAHUE
rII00aTbHOTO XapaKTepa IKOJIOTUYECKUX IPO-
omeMm;

— IUITAHUPOBAHUE WU OCYILECTBICHUE JEHCTBUUN
B OKpYy)Karollell cpelie Ha OCHOBE 3HAHUS Iie-
JIe YCTOMYMBOTO pa3BUTHUA YEIIOBEUECTBA;

— aKTUBHOE HENpUATUE JEHUCTBUM, IPUHOCH-
LIMX Bpel OKPYKaloIeH cpelie;

— YMEHHE MPOTHO3UPOBATH HEOIATOMPHUSITHBIE
AKOJIOTUYECKHUE TMOCIEACTBUS MpearpuHuMae-
MBbIX JEHCTBUH, TPEAOTBpAIIATh UX;

— pacuIupeHue OmbITa JeATEIbHOCTH IKOJOTH-
YECKOM HAIIPaBICHHOCTH.

- YMETh OIEPHPOBATH MOHATHAMHU: (DYHKIUS, HETpephIBHAS (QYHKIHS,
NpOM3BOJHAS, NEPBOOOpa3Has, OMNPEACICHHbIM HWHTErpal, yMETh
HaXOJUTh  TIPOM3BOJHBIC  DJIEMEHTAapHBIX  (YHKIHHA,  HUCIONB3Ys
CIpaBOYHBIC MaTE€PUAJIbl; UCCIEIOBATh B MPOCTEUIINX CIydasx (GyHKIHUN
Ha MOHOTOHHOCTh, HaXOJWUTh HAWOOJbIINE W HAMMEHBIINE 3HAYCHUS
(GyHKUIUH; CTPOUTH TpapUKH MHOTOWICHOB C MCIIOJIB30BAaHUEM arapara
MaTeMaTHYECKOT0 aHaliu3a; MPUMEHSATh MPOU3BOAHYIO IPH PEUIICHUU
3a/la4 Ha JIBIDKEHUE; pelaTh MPaKTUKO-OPHUCHTHPOBAHHBIC 3aJaud HA
HanOOJIbIIE U HAUMEHBIINE 3HAUCHISI, Ha HAaXOXKJICHHUE ITYTH, CKOPOCTH
U YCKOPCHUS;

- yMeTh ONIEpUPOBaTh MOHATUSMH: JBH)KCHHE B MPOCTPAHCTBE,
nogo0Hble  (UTYpl B MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHE
MJIOMIAJIeH TMOBEPXHOCTEH W 00BEMOB MOJOOHBIX (UTYp TIPH PEIICHUU
3a/ay;

- YMETb BBIYUCIIATH T€OMETPUICCKHE BETHUUHBI (JITTMHA, YroJl, TUIOMIAIb,
o0beM, IJIOUIab TMOBEPXHOCTH), WCHOJIb3Yys H3y4YCHHbIE (OPMYIBI U
METO/IBI.
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2. CTPYKTYPA U COAEPKAHUE OBHIEOBPA30OBATEJIBHOI'O YYEBHOI'O

INPEJIMETA

2.1. O0bemM y4eOHOro npeaMera M BUJIbl y4eOHOH padoThl

Buj yueOHoi1 padoThl

0O0BeM B yacax

O0beM 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOT0 nmpeaMeTa 336
B T.Y.

OCHOBHOE co/Iep:KaHne 239
BT. Y.

TEOPETUIECKOe 00yUeHUE 192
IIPAKTUYECKUE 3aHATUS 47
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 71
BT. 4.:

TEOPETHUECKOE 00yUeHNe 19
MIPAKTUYECKUE 3aHATUS 52
Koncyapranumn 18
IIpomeskyTounas arrectauus B gopme 1uddepeHunpPOBAHHOTO 2
3a4éra

IIpomeskyTouHas arrectauus B Gopme IK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U CO/iep:KaHNe y4eOHOI0 MpeaMeTa

HaumeHoBaHue Conepxanue yueOHOro Marepuajia (0OCHOBHOE M PodecCHOHAIBHO- O6LeM 19C0B dopmupyemMbie
pa3aesioB U TeM OPUEHTHPOBAHHOE), MPAKTHYeCKHE 3aHATHSA KOMIIeTeHIUH
1 2 3 4
Pasznea 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 OK 01
Tema 1.1. Ilean OcHoBHoOE coaepraHue OK 02
U 331244 MATeMaTHKH | ba3oBble 3HAHHUS M YMCHHUS [0 MaTeMaTuke B MPO(ECCHOHAIBHONW W B MOBCEIHEBHOM 5 OK 03
NP OCBOECHHH NEATEILHOCTH. OK 04
CIeHMATBLHOCTH OK 05
Tema 1.2. Uncaa OcHoBHOE coep:xkaHue OK 06
W BBIYHCJICHUS. JleicTBUsI HaJ TOJIOKHUTEIBHBIMA M OTPULIATEIILHBIMU YHUCIIaMU, OOBIKHOBEHHBIMH U 2 OK 07
Broipakenus JEeCATUYHBIMU Apo0siMu. JleiicTBuUS cO cTeneHsIMH, (POPMYIIbl COKPAILIEHHOTO YMHOXKECHHUS.
U npeodpa3oBaHus
Tema 1.3. I'eometpus |IIpodeccuoHaATbHO-OPHEHTHPOBAHHOE COEPKAHIE
HA MJIOCKOCTH IIpakTnyeckue 3aHATHSA 2
[Tpaktnueckoe 3anste Ne 1. Buasl mnockux ¢uryp m ux Immomans. I[IpakTuko-
OpPUEHTUPOBAHHBIE 33]1a4H B Kypce r€OMETPHH Ha MIOCKOCTH.
Tema 1.4. OcHoBHoOE coaepraHue 5
IIpouenTHbIC [Tponopumu. IIpocTeie NPOLEHTHI, pa3Hble CIOCOOBI UX BbIYMCIEHUS. CIIOKHBIE POLICHTHI.
BbIYMCJICHUSA IIpakTHYeckne 3aHATHS )
IIpakTnueckoe 3anatue Ne 2. 3agaun Ha NPONIOPLUHU U IPOLEHTHI.
Tema 1.5. YpaBHeHnusi | OcHOBHOe cofep:kaHue
1 HepaBeHCTBA IIpakTnyeckue 3aHATHSA 2
[Tpaxktrueckoe 3anstue Ne 3. JIuHeliHbIe, KBaJApaTHBIE, APOOHO-TUHEHHBIC YPaBHECHUS U
HEpaBEHCTBA.
Tema 1.6. Cuctemnbl |OcCHOBHOE coiep:KaHHe
YPaBHEHUi CrocoObl pemieHus CUCTEeM JIMHEHHBIX YypaBHeHHWH. [lonHstus: matpuna 2x2 u 3x3, 6
1 HEPABEHCTB onpeaenutenb Matpullbl. Meron IMaycca. CucreMbl HEMMHEMHBIX ypaBHEHUH. CHCTEMBbI
HEPABEHCTB.
Tema 1.7. Bxognoii | OcHOBHOe cofiepkaHue 2
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KOHTPOJIb ‘BBI‘-II/IC.HGHI/I}I U ipeoOpazoBaHusl. Y paBHEHUs U HEpaBEHCTBA. | eoMeTpus Ha MIIOCKOCTH.
Pasnen 2. KomiuiekcHbie yuciaa 8 OK 01
Tema 2.1. OCHOBHOE co/iep:KaHne OK 02
KommnexkcHplie yncaa |Ilonsrue kommiekcHoro uncia. ConpspkeHHbIe KOMITJIEKCHBIE YHCIa, MOAY/Ib U apryMEHT OK 04
KOMIIEKCHOrO uymcina. dopma 3amumcu  KOMIUIEKCHOTO — 4Hciaa  (reoMeTpuyecKas, 4 OK 07
TPUTOHOMETpHUYECKast, anreOpandeckas). ApudmeTndeckue IEHCTBUS C KOMIUICKCHBIMU
YHCIIaMHU.
Tema 2.2. OcHoBHOE coep:xkaHue 2
IIpumenenue BrinosiHeHUE pacyeToOB ¢ MMOMOLIBIO KOMIUIEKCHBIX YUCE.
KOMILJIEKCHBIX YHces |[IpodeccnoHalbHO-0PHEHTHPOBAHHOE COAEPKAHNE
IIpakTnyeckune 3aHATHSA 2
[TpakTrueckoe 3anstue Ne 4. [Ipumepsl HCTIOTB30BaHU KOMITJIEKCHBIX YHUCEIL.
Pasznea 3. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE 16 OK 01
Tema 3.1. OcHoBHbIe |OCHOBHOE COAep:KAHIE OK 03
NOHSTHS [peamer crepeomerpru. OCHOBHBIE MOHSTHsL (TOYKA, MPSIMast, TNIOCKOCTh, IPOCTPAHCTBO). OK 04
cTepeoMeTpHH. OCHOBHBIC ~ aKCHOMBI  CTepeoMeTpuH.  llepecekaromuecs,  MapauiejbHBIC U 9 OK 07
Pacnonoxenune CKpeluuBaromuecs npsmsle. IIpu3Hak ¥ CBOWCTBO CKpelIMBAOMUXCS NPsAMbIX. OCHOBHbBIE
NPSIMBIX H MPOCTPAHCTBEHHBIE (PUTYPHI.
IVIOCKOCTel
Tema 3.2. OcHoBHOe coepkaHue
HMapannensHocts  |[lapamiensHble  mpsiMas W miockocTb.  Ompenenenue. Ilpusnak. CsoiictBa  (C
NpPSIMBIX, IPAMOH | ToKa3aTenscTBOM). [lapamensubie minockoctu. Onpenenenue. Ilpusnak. CsoilicTBa (c 2
U IVIOCKOCTH, JoKa3aTenbeTBOM). Terpasap u ero snemeHThl. llapamnenenunen U €ro 3JIEMEHTHI.
IVIOCKOCTEel CgoiicTBa MPOTHUBOMOJIOKHBIX TpaHEW M OuaroHaned mnapamienenunena. IloctpoeHue
ceuenuni. Perrenue 3agauq.
Tema 3.3. OcHoBHoOE coaepxaHue
IMepnenaukyasapHoct |[lepnenaukynspusie npsmblie. [lapannenbable npsMble, MEPHEHAUKYISIPHbIE K MIOCKOCTH.
b NPAMBIX, NpsAMON | [Ipu3HaK MEPNEHAUKYIIPHOCTH IPSIMON U TuIocKocTH. JlokazarenbcTBo. [lepnenaukysip u 2
U IVIOCKOCTH, HakJIoHHad. [leprneHauKyspHbIe MIIOCKOCTU. [Ipu3HaK NepneHIuKyIIpHOCTH TIOCKOCTEH.
IUVIOCKOCTel JlokazarenbcTBO. PaccTosiHUS B MPOCTPAHCTRBE.
Tema 3.4. Teopema |OcHOBHOe cofiep:kaHue 1
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0 Tpex Teopema o Tpex nepneHaAuKysApax. JJokazarenbCcTBo.
nepneHauKkyasipax | IlpodeccnoHalIbHO-OpHEHTHPOBAHHOE COAEpPKaAHUE 1
Yron Mexay npsaMoi ¥ IIIOCKOCThIO. YTOJI MEXIY ITIOCKOCTSIMHU.
Tema 3.5. IIpodeccuonaibHO-OpHEHTHPOBAHHOE CO/IePKAHUE
IHapannenabHsle, IIpakTnyeckune 3aHATHSA
nepneHAUKyJsipHble |[IpakTtudeckoe 3ansaTue Ne 5. Akcuomsl crepeomeTpun. [lapanienbHOCTh NpSAMBIX, IPSIMON 4
NpsAMbI€ M MJIOCKOCTH |1 TUIOCKOCTH, TIIOCKOCTEH.
B MPOCTPAHCTBE IIpaktnueckoe 3anarue Ne 6. IleprneHIUKYISApHOCTH MPSAMBIX, NOPSIMOM U IUIOCKOCTH,
IJIOCKOCTEM.
Tema 3.6. Pemienne |IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COlePIKAHME
3agay. [Ipsamble Pemenue crepeoMeTprueckux 3aa4 Ha B3aUMHOE PACIOJI0KEHUE MPSIMBIX U IJIOCKOCTEN B 2
U IJIOCKOCTH B MIPOCTPAHCTBE.
NPOCTPAHCTBE OcHoBHoOe coep:kaHue
Pacnonoxkenne mpAMBIX M IIOCKOCTEM B MOpocTpaHCcTBE. CKpEIIMBAIOIIMECS MPSMBIE. 2
[TeprieHAMKYISAPHOCTD U MAPAILIETBHOCTh MPSMBIX M TUIOCKOCTEN. Pemenue 3amay.
Pa3nen 4. KoopanHaThl 1 BEKTOPBI 14 OK 02
Tema 4.1. JlexapToBbl | OCHOBHOE cOiepKaHUe OK 03
KOOP/IHHATHI JleKapTOBBl KOOpPAMHATHI B MHPOCTpaHCTBe. [Ipocreiiline 3aqadd B KOOpPIHWHATAX. OK 04
B IpocTpaHcTBe. | PaccrosiHie MEKTy ABYMs TOUKAMH, KOOPIMHATHI CEPEIMHBI OTPE3KA. OK 07
Paccrosinme mexmy 2
ABYMS TOUKAMH.
Koopannartsi
cepeiHbI 0TPe3Ka
Tema 4.2. BekTtopsl |OCHOBHOe cojiep:KaHue
B IIpOoCTPaHCcTBe. Y104 | Bektopsl B mpocTtpancTBe. CloK€HHWE W BBIYUTAHHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
Mexay BekTopamu. |uucio. KommianapHeie BekTOpbl. CKalsipHOE MNPOM3BEICHHE BEKTOPOB. PazioxeHne
CxkansipHoe BEKTOpa MO TpeM HEKOMIUIaHapHbIM BekTopaM. KoopauHaTbl BeKTOpa, CKalsipHOE 4
NPOU3BEICHUE MPOM3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJ MEX]Yy BEKTOpaMH, YroJl MEXIy MpsSMOH 1
BEKTOPOB IJIOCKOCTBIO, YTOJ MEXAY MIOCKOCTAMHU. Y paBHEHHUE IOCKOCTH. ['€OMETpUUECKUA CMBICTT
onpeaenuTens 2x2.
IIpodeccnoHaNbHO-0PUEHTHPOBAHHOE COEPIKAHUE 2
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Pemenue reOMCTPHUICCKUX 3aa4 BCKTOPHBIM MCTOIO0M.

Tema 4.3. IIpodeccuonaibHO-OpHEHTHPOBAHHOE CO/IePKAHUE
IIpakTukoopuenT- |IpakTHyeckue 3aHATHSA
poBaHHbIe 32124 | [IpakTudeckoe 3ansatue Ne 7. KoopaumHaTHas TJIIOCKOCTb. BbIucieHue paccTOAHUN Ha 4
HA KOOPAMHATHOM | mrockocTH. KomuecTBEHHBIC pacyeThl.
IJIOCKOCTH [Ipaktuueckoe 3ansitue Ne 8. KoopaumHaTHas MIOCKOCTh. BeluncneHue moiomaned Ha
miockocTd. KonnuecTBeHHbIE pacyeThl.
Tema 4.4. Pemienne |OcHOBHOe coaep:kaHue
3aaa4. Koopaunarel |JlekapToBel KOOpAMHATHI B INpOCTpaHCTBE. Bekropbl B mpocTtpaHcTBe. ClokeHue Hu
U BEKTOPbI BBIUATAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KomriaHapHbIE BEKTOPBI.
CkansipHOE IPOU3BENEHUE BEKTOPOB. Pa3noxeHue BEKTOpa MO TpeM HEKOMILIAHAPHBIM 5
BekTtopam. [Ipocreiimue 3anaun B koopanHaTax. KoopauHaTsl BEKTOpa, paCCTOSTHUE MEXIY
TOYKaMH, KOOpPAMHATHI CEPEIUHBl OTpPE3Ka, CKAISIPHOE IPOU3BEJIEHHUE BEKTOPOB B
KOOpJMHATaxX, Yroj MEXJIy BEKTOpaMH, YroJl MeXAY NPSIMON U IUIOCKOCTBIO, YTOJI MEXIY
MJIOCKOCTSIMHU.
Paznen S. MHOrorpaHHMKHU M TeJia BpalleH st 38 OK 01
Tema 5.1. Bepmiunbl, | OcHOBHOe coiep:kaHHe OK 02
peopa, rpaHu [MousiTie MHOTOrpaHHUKa. Ero sieMeHThl: BEpIIUHEI, peOpa, rpann. [uaronais. CedeHue. 2 OK 03
MHOTOTPAHHHMKA | BRIYKIIbIC U HEBBITYKIJIbIE MHOTOTPAHHUKH. OK 04
Tema 5.2. Ipusma, |IIpodeccHOnANLHO-OPHEHTHPOBAHHOE CONEPKAHTE OK 05
ee cocrapasiiomme, |[lonstue mpusmel. Ee ocHoBanust um OoxoBble TpaHH. Beicota mnpusmbl. [lpsamas wu OK 06
ceyenust. [Ipssimasi | HaksioHHas npusma. [IpaBuibHas npusma. Ee ceuenus. 2 OK 07
U MpaBUJIbHAS
NMPU3MBI
Tema 5.3. OcHoBHOe coepkaHue
Hapannenenunen, |I[lapammenenunes, CBOMCTBAa MPsSMOYroJibHOrO mapaienenunena, kyo. CedeHue KyoOa, 2
Kky0. Cedyenme ky0a, |mapaienenuresa.
napaJJjeJenurnena
Tema 5.4. [Iupamuaa, |IIpodeccuoHaIbLHO-OPUEHTHPOBAHHOE CO/IEPKAHME
ee cocrapiasomue, |[lupamuaa u ee snementsl. Ceuenne nupamuibl. [IpaBunbHas nupamuga. Y cedeHHas 2

ceuenue. [IpaBuabHast

MUpaMuU/Ia.
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nupaMujaa.
YceueHHass nupamuaa

Tema 5.5. BokoBas n
MOJIHASI MOBEPXHOCTh
NPU3MbI, TIPAMH/IbI

OcHOBHOe coep:kaHue

[Tnomaae 60KOBOI M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMU/IBI.

Tema 5.6. CummeTpust

OcHOBHOe coep:kaHue

B KYyOe, CummeTpusi OTHOCUTENBHO TOYKH, TPSIMOM, IIocKOCTH. CumMmerpusi B KyoOe,
napaJulejienunene, |mnapamienenumene, npusMe, nupamMmuie.
NnpusMe, MUpamMue
Tema 5.7. Ilpumeps1 |IIpodeccHoOHATBLHO-OPHEHTHPOBAHHOE COAEPIKAHUE
CHUMMeTpHii IIpakTHYeckne 3aHATHS
B nnpogeccuu [TpakTuueckoe 3ansarue Ne 9. CuMMeTpusi B IPUPOJIE, APXUTEKTYpPE, OBIT.
[IpakTrueckoe 3anstue Ne 10. CuMmeTpusi B TEXHUKE.
Tema 5.8. OcHoBHoOE coaepxaHue
IIpaBuiabHbIe IIpakTnyeckune 3aHATHSA
MHOrorpanHukM, |[Ipaktnueckoe 3anarve No 11. Ilonstue mnpaBuiIbHOrO MHOrorpaHHuka. CBOWCTBa

HX CBOJiCTBA

IMpaBUJIbHBIX MHOTOTPaHHUKOB.

Tema 5.9. Huaunap,
€ro CoCTaBJsIOIINE.
CeuyeHue HUWIHHAPA

OcHoBHOe coepkaHue

Mumuaap u ero snemeHThl. CeueHHMe IWUIMHApa (MApayieIbHOE OCHOBAaHHIO M OCH).

PazBeprka nmimnapa.

Tema 5.10. Komnyec,
€ro CoOCTaBJISAIOLIHUE.
Ceuenne Konyca.

IIpodeccnoHaNIbHO-0PUEHTHPOBAHHOE COEPKAHUE

Konyc u ero anementsl. CeueHne KoHyca (MapauieIbHOE OCHOBAaHUIO U MPOXO/ISINIEe Yepes3

BEpILNHY), KOHUYeckue ceueHus. PazBepTka KoHyca.

Tema 5.11.
YceueHHbI KOHYC.
CeuyeHne yce4eHHOT 0
KOHYcCa

OcHOBHOe coep:kaHue

VYceuennsiit konyc. Ero oopasyromiast u Beicota. CeueHne yCeueHHOT0 KOHYCa.

Tema 5.12. lap
U cepa, UX ceYeHus

OcHOBHOe coep:kaHue

[ap u chepa. Bzaumuoe pacnonoxenue cepsl u miockoctu. Cedenune mapa, cheps.

IIpodeccnoHaNbHO-0PUEHTHPOBAHHOE COEPIKAHUE

Vcnonb30BaHue MOHATHH 1Iap U cepa B MPAKTHUKO-OPHEHTUPOBAHHBIX 337a4ax
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Tema 5.13. [lousiTHe
00 00LeMe TeJIa.

OcHoBHOe coepkaHue

[Tonstue 06 obveme Tema. OObeM Kyba W MPSMOYTroJpHOTO Tapamienenunea. O0bem

OTHomenne 00beMOB |pu3Mbl U IMWHMHApPA. OTHOIIEHHE OO0BEMOB MOAOOHBIX Tel. ['€OMEeTpUYECKUN CMBICI 2
MOAOOHBIX TeJl onpeaenuTens 3-ro nopsaKa.
Tema 5.14. O6bembl | OCHOBHOE coepKAHUE 1
U IJIOIAIU O06bembl UpaMuIbl 1 KOHYca. O0beM mapa. [lnomaam moBepXHOCTEH Tell.
nopepxHocTeit Te1 | [podreccHOHATLHO-OPHEHTHPOBAHHOE COIEPIKAHIE 1
Hcnons3oBanye NOHATHN MUPAMUAJIA U KOHYC B IIPAKTUKO-OPUEHTUPOBAHHBIX 337a4ax.
Tema 5.15. OcHoBHOe coepkaHue
KomOunanuu IIpakTHyeckune 3aHATHA )
MHOTOrPaHHUKOB  |[IpakTtudeckoe 3ausTre Ne 12. KomOuHaIuM reoMeTpUIECKUX TE.
U TeJl BpaleHust
Tema 5.16. OcHoBHoOE coaepraHue
I'eomerpuueckne | I[IpakTuyeckue 3aHITHS 2
KOMOMHAIUU [Tpaktrueckoe 3anstue Ne 13. Mcmonp3oBaHwe KOMOWHAIMT MHOTOTPAHHUKOB M TN
HA NPaKTHKe BpallleHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a]1aya.
Tema 5.17. Pemnenne | OcHOBHOe coaepkaHue
3a7a4. OOBbeMBI U IJIOMIAN MOBEPXHOCTH MHOTOTPAHHUKOB | TEJ BPAIICHHSI. 2
MHOrorpaHHUKH
U TeJIa BpallleHUus
Pa3nes 6. MHoxkecTBA. DjIeMeHTHI TeOpuH rpagos 10 OK 01
Tema 6.1. Muo:xectBa | OCHOBHOE coep:KaHHe 9 OK 04
[Monsrue MuoxectBa. [ToaMHOXkecTBO. OnEpayu ¢ MHOKECTBAMY. OK 06
Tema 6.2. Onepanun |IpodeccHoHaILHO-OPHEHTHPOBAHHOE CO/lEPKAHUE OK 07
€ MHOKeCTBAMH IIpakTnyeckue 3aHATHSA 2
[IpakTrueckoe 3anstue Ne 14. Oneparuu ¢ MHOKeCTBaMHU. Perienre npukiagHbIX 3a/1a.
Tema 6.3. I'padpt | OcHOBHOe coaepKaHHE
IIpakTHYeckue 3aHATHSA
[Tpaktuueckoe 3anstue Ne 15. Ilonsarue rpada. Ces3HbI rpad, nepeBo, HUKI rpad Ha 4

IIJIOCKOCTH.

[Tpaktrueckoe 3anstue Ne 16. [Ipumenenue rpados. Pemenne npukiagaeix 3aaad.
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Tema 6.4. Pemenue
3aga4. MHoO:KecTBa,

OcHoBHOe coepkaHue

Onepanyu ¢ MHOXkecTBaMH. ONHCaHUE pEATbHBIX CUTYyallud C TOMONIBIO MHOECTB.

2
I'padb1 n ux [Ipumenenue rpadoB K peHICHUIO 3a/1a4.
NpuMeHeHHne
Pa3nen 7. DjeMeHTHI KOMOMHATOPUKH, CTATUCTHKH ¥ TEOPUHU BEPOSITHOCTEH 20 OK 01
Tema 7.1. OcHoBHbIe |OCHOBHOE COAep:KAHIE OK 02
MOHSITHS [TepecTaHOBKH, pa3MEICHUS, COYCTAHMS. 2 OK 03
KOMOHHATOPHKH OK 04
Tema 7.2. Co6biTHe, |OCHOBHOE COAep/KAHME OK 05
BEPOSATHOCTH COBMECTHBIE U HECOBMECTHBIE COOBITHS. TEOpEMBI O BEPOSTHOCTH CYMMBI COOBITHIA. OK 07
coObiTHdA. Ci10:KeHHe | YCIOBHAas BEPOATHOCTh. 3aBUCHUMBIC U HE3aBHCHUMBIE COOBITHSA. TeopeMbl 0 BEPOSTHOCTH 2
H YMHOKEHH e MIPOU3BEACHHUS COOBITHI.
BEPOATHOCTEH
Tema 7.3. IIpo¢eccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
BepositHOoCTB IIpakTHYeckune 3aHATHS
B npodeccHoHANbHBIX |[IpakTrueckoe 3anstue Ne 17. OTHOCHUTENIbHAass dYacToTa COOBITHS, CBOWCTBO €€ 2
3agavax ycToHuuBOCTH. CTaTUCTHYECKOE ONpeAesieHue BeposATHOCTH. OIlleHKa BEPOSTHOCTH
COOBITHS.
Tema 7.4. Inckpernas | OCHOBHOe cojiep:KaHHe
cayvaiHas BeJIMYUHA, | Buabl ciydaiiHpix BenuuuH. OrnpeneneHue IUCKPETHOM ClIy4ailHOW BENTUYMHBL. 3aKOH 2
3aKOH pacripenieneHus TMCKPETHOM cirydaitHOH BEJINYHHBI.
ee pacnpenejenus | Ee yncioBble XapaKTEpUCTUKHU.
IIpakTHYeckue 3aHATHSA
IIpakTnueckoe 3anarue Ne 18. 3akoH pacnpenesneHus TUCKPETHOM CIIydaillHON BEJIMYMHBIL. 2
Ee unciioBbie XapaKTepUCTUKMU.
Tema 7.5. 3agaun OcHoBHoOE coaepKaHue
MareMaTudeckod |Bapuanuonnsiii psa. [loauron gactor u rucrorpaMma. CTaTUCTHYECKHUE XapaKTEPUCTUKH 2
CTATUCTHKHU psiga HaOII0AaeMbIX JaHHBIX.
IpakTuyeckue 3aHATHS
[Tpaktrueckoe 3amsTue Ne 19. CTaTUCTHYECKHME XapaKTEPUCTUKU psla HAOIIOIaeMbIX 2

JaHHBbIX.
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Tema 7.6.
CocrasJieHne Ta0JIHII
| IAarpamMm

IIpodeccnoHaNbHO-0PUEHTHPOBAHHOE COEPIKAHUE

IpakTuyeckue 3aHATHS

[Ipaktrueckoe 3ansarue Ne 20. IlepBuunas 00paboTKa CTaTHCTHYECKUX JIaHHBIX.

Ha NPaKTHKe I'paduueckoe ux mpeacraBIcHHE. 4
[Tpaktrueckoe 3ansitue Ne 21. HaxokaeHue CpeIHUX XapaKTEPHUCTHK, HAOIFOIaeMbBIX
JAHHBIX.
Tema 7.7. Pemienne |OcHOBHOe coepkaHue
3a4a4. DJIeMeHTbl | DieMeHThl KoMOuHaTopuku. CoObITHE, BEPOSITHOCTh COOBITUS. CIOXKEHHE M YMHOXKEHHE
KOMOMHATOPUKH, |BEPOSTHOCTECH. 2
CTATHCTHUKH U TEOPUH
BEPOATHOCTEH
Koncynabpranumn 12
IIpomeskyTounas arrecrauus — 1u¢depeHIIMPOBAHHDBIN 3a4eT 2
Hroro 1 cemecTp 140
Pa3nen 8. OcHoBbl TpUroHOMeTpuH. TpuronomMerpuyeckue GPyHKIUH 40 OK 01
Tema 8.1. OcHoBHoOE coaepxaHue OK 02
Tpuronomerpuyeckue | Paquannast Mmepa yria. [ToBOpOT TOUKHM BOKPYT Haudaiga koopauHat. OnpeseneHne CuHyca, OK 03
(pyHknun KOCHHYCa, TaHI€HCa U KOTaHreHca. 3HaKW CHHYCa, KOCHHYCA, TAHT'€HCA M KOTAHTEHCa I10 2 OK 04
NPON3BOJIBLHOTO YIJIA, | YETBEPTSIM. 3aBUCHMOCTD MEX/y CHHYCOM, KOCHHYCOM, TAHTEHCOM M KOTAHT'€HCOM OJTHOTO OK 05
yucjaa. Paguannas | u TOrO Xe yria. OK 06
U rpagycHasi Mepa |[IpakTuuyeckue 3aHSITHSA ) OK 07
yria IIpakTnueckoe 3anarue Ne 22. I'pagycHas mepa yria.
Tema 8.2. OcHoBHbIe |OCHOBHOE COepKAHHE
TPUrOHOMeTpHYecKue | TpuroHoMeTpuieckue TOXKIECTBA. Cunye, KOCHHYC, TaHT'€HC 4
TOAKAEeCTBA. @OPMYJIbI | 1 KOTAHTEHC YTJIOB 0 U - 0. DOpMYJIIbI IPUBEACHUSI.
NpHUBeACHUS
Tema 8.3. Cunye, |OcHOBHOe copep:kaHHue
KOCHHYC, TaHTeHe |Cymma u  pasHocth cmHycoB. CymMmMa ©  pa3HOCcTh  KocuHycoB.  CHHYC 8

CYMMBI U Pa3HOCTH
JABYX yrJjoB. Cunyc

U KOCHHYC JBOiHOro yria. ®opmynsl monoBuHHOro yria. IlpeoOpa3oBaHusi CyMMBI
TPUTOHOMETPUYECKUX byHKInl
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U KOCHHYC I1BOHHOIO
yria. @opmyabl
NO0JIOBHHHOIO yIJja

B NIPOU3BEJCHUE U MPOU3BEACHHUS B CyMMY. BBIpajkeHHE TPUTOHOMETPHUUECKUX (YHKUUI
qyepes TaHI'€HC MIOJIOBUHHOTO apryMeHra. [IpeobpazoBanus IPOCTEHIINX
TPUTOHOMETPUYECKHUX BBIPAXKCHHH.

Tema 8.4. Dynkuumn,
HUX CBOJiCTBa.
Cnoco0bl 3a1aHuA

OcHOBHOe coep:kaHue

OO6macth ompeneneHuss W MHOXECTBO 3HaueHMH ¢yHKuud. YETHOCTH, HEUETHOCTD,
nepuoaAndHOCTh GyHKIHMA. CriocoObI 3agaHus () yHKITHA.

byHxumi
Tema 8.5. OcHoBHoOE coaepraHue
Tpuronomerpuuyeckue |O6nacTp ONpeneieHUs] W MHOXECTBO 3HAYCHUH TPUTOHOMETPUYECKHX (DYHKIUH.

Gysxkumum, ux
CBOlicTBa M rpapuku

YérHOCTh, HEUYETHOCTb, MEPUOJUYHOCTb TpUTOHOMETpUueckux ¢GyHkumid. CBoiicTBa u
rpaduku GyHKIUN Yy = cOS X, y = sin X, y = tg X, y = ctg X.

Tema 8.6. OcHoBHOe coepkaHue
IIpeoGpaszoBanne | I[lpakTHYecKkue 3aHATHS
rpagukos [Tpaktrueckoe 3anstue Ne 23. Cxxkatue W pacTspKeHHE TPadUKOB TPUTOHOMETPHUUCCKUX
TPUIOHOMETPHYECKHX | pyHkiuid. [IpeoOpazoBanne rpaukOB TPUTOHOMETPUIECKUX () YHKITUH.

byHxumit

Tema 8.7. Onucanne |IlpodeccuoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHUE

Npou3BOACTBeHHbIX |IIpakTHYecKue 3aHATHS
NMPOLECCOB [Tpaxtrueckoe 3anstue Ne 24. Mcrnons30BaHNEe CBOWCTB TPUTOHOMETPUIECKUX (PYHKITUI B

€ NOMOLIbI0
rpagpukoB PyHKUMA

npo¢eCCHOHATBHBIX 3a/1a4ax.

[Tpaktuyeckoe 3anarue Ne 25. Mcnonb30BaHue CBOWCTB (DYHKIMI B MpohecCHOHATBHBIX
3a1a4ax.

Tema 8.8. O0paTHbIe

OcHoBHOe coepkaHue

TpUroHoMerpu4eckue | O6paTHbie Tpuronomerpuueckue Gpyakiun. Mx cBoiictBa u rpaduku.
byHxuun
Tema 8.9. OcHoBHOe coepkaHue
Tpuronomerpuyeckue | YpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenne
YPaBHEHHA TPUTOHOMETPUYECKUX YpPaBHEHHUIl OCHOBHBIX THIIOB: MPOCTEUIINE TPUTOHOMETPHUUECKUE

U HEpaBeHCTBA

YpaBHEHHUsI, CBOJSNIMECS K KBaJpaTHBIM, pelIaeMble pa3jIoKEHUEM Ha MHOXHUTEIH,
oaHopoaHbIe. [TpocTeiinme TpUroHOMEeTpUYECKIUE HEPABEHCTRA.

Tema 8.10. CucremMbl

OcHOBHOe coep:kaHue
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TPUTOHOMETPHYECKHX
yPaBHeHHUIl

CucreMspl IPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUH.

Tema 8.11. Pernenue
3aaa4. OCHOBBI

OcHOBHOe coep:kaHue

[IpeoOpazoBanre TPUTOHOMETPUYECKUX BBIPAKECHHH. PeleHne TPUTOHOMETPUYECKUX

TPUIOHOMETPUH. | ypaBHEHUI U HEPaBEHCTB, B TOM qucle 2
Tpuronomerpuveckue | C CIOJIb30BaHUEM CBONCTB (DYHKITHIA.
byHkuun
Paznen 9. Crenenu n kopuu. CtenenHasi QyHKIuUsA 18 OK 01
Tema 9.1. Crenennas | OcHOBHOe coiep:KkaHHue OK 02
bynkuus, ee cBoiicTBa | [ToHsTHE KOPHS N-Oi CTENEHH U3 NEHCTBUTENBHOIO uncia. OyHKuun y = VX, X cBOiCTBa 4 OK 03
u rpaduku. CBOMCTBA KOPHS N-OM CTETIEHH. OK 04
Tema 9.2. OCHOBHOE coJep:KAHHe OK 05
IIpeoGpaszoBanne | IlpakTuyecKkue 3aHATHS OK 07
BbIpa:KeHU I [Tpaktrueckoe 3anstue Ne 26. [IpeobpazoBanne HppaIMOHATBLHBIX BBIPAKCHUH. 2
¢ KOPHSAMMU N-0i
CTeNeHu
Tema 9.3. CoiictBa |IIpodeccHnoHaTBLHO-OPHEHTUPOBAHHOE CO/IEPKAHUE
CTENeHH ¢ [lonsTe crenmeHu ¢ JOOBIM palMOHAIBHBIM TMOKa3aTeneM. CTemneHHble (DYHKIMH, HX
PALMOHAJIBHBIM CBOMCTBA U TrpauKH. 4
M JelCTBUTEIbLHBIM
NMOKa3aTeJAMHI
Tema 9.4. Pemienne | OcHOBHOe coep:kaHue
HPPALMOHANBHBIX | PaBHOCHIBHOCTD HPPALMOHAIBHBIX YPaBHEHMM W HEPABEHCTB. MeToAbl HX DEILCHHUS. 4
YPaBHEHHI U Pemrenne nppaloHaIbHBIX YPABHEHUN U HEPABEHCTB.
HEPABEHCTB IIpakTHYeckne 3aHATHS )
IIpakTnueckoe 3anarue Ne 27. Pernenne nppalnoHaabHbIX YPaBHEHUI U HEPABEHCTB.
Tema 9.5. Crennenn | OCHOBHOe coJiep;KaHue
U KopHH. CrenenHas |OmnpeneneHue cteneHHoN GyHkiuu. Vcronb3oBanue e€ CBOMCTB MPU PEIICHUN YpaBHEHUH 2
bynxuus Y HEPaBEHCTB.
Pasznea 10. [lokazareabHast pyHKIMS 18 OK 01
Tema 10.1. \ OcHoBHOE coepKaHue 6 OK 02
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IToxka3zatenbHas CreneHb ¢ MPOU3BOJBHBIM JIEHCTBUTENBHBIM MOKa3areneM. OnpeneneHue noka3zaTenbHON OK 03
(dyHknus, ee cBolicTBa | QYHKIIMM, ee CBOWCTBA U TpaduK. 3HAKOMCTBO C IPUMEHEHHUEM IMOKa3aTeNbHONW (YyHKINU. OK 04
Pemenue nmokazaTenbHBIX ypaBHEHUH (HYHKIIMOHATHHO-TPAGUUECKUM METOIOM. OK 05
Tema 10.2. Pemnenue |OcHOBHOE copep:kaHue OK 07
NMOKa3aTeJbHbIX IIpakTnyeckue 3aHATHSA
YPaBHEeHHUM [Ipaktnueckoe 3anstue Ne 28. PemeHue moOKa3aTelbHBIX YpaBHEHUH METOJ0M
U HEPaBEHCTB ypaBHHUBaHUS MOKa3aTese. 6
[IpakTuueckoe 3anstue Ne 29. PemieHue nmokaszaTesbHbIX YpaBHEHUUW METOJAOM BBEICHHS
HOBOH IIEPEMEHHOM.
[Tpaktuyeckoe 3ansTHe Ne 30. PemeHue mokasarenbHBIX ypaBHEHUH (YHKIHOHAILHO-
rpadUuECKUM METOJIOM.
IIpodeccnoHaNbHO-0PUEHTHPOBAHHOE COEPKAHUE
IIpakTHYeckue 3aHATHS 2
[IpakTuueckoe 3anstue Ne 31. Pemenue nokaszarenbHbIX HEPABEHCTB.
Tema 10.3. Cucrembl |OCHOBHOE cOepKaHHE
MOKa3aTeJbHbIX IIpakTnyeckune 3aHATHSA 2
YpPaBHeHMii IIpakTueckoe 3anarue Ne 32. PenieHue cucteM Noka3aTelIbHbIX YpPaBHEHUN
Tema 10.4. Peruenne | OcHOBHOe coepkaHue
3ajaady. Pemienne mnoka3aTenpHbIX YpaBHEHMI METOJIOM YPAaBHUBAHUS IMOKAa3aTeIEd U METOAOM 2
IlokazaTenbHas BBE/ICHUS HOBOW IIEpEMEHHON. Pelenne nokasareibHbIX HEPABEHCTB.
byukuus
Pasznea 11. Jlorapugmebl. Jlorapudpmmuyeckas GpyHkuus 26 OK 01
Tema 11.1. Jlorapudm | OcHOBHOE coaepxaHue OK 02
gucaa. Jeciruanniii | Jlorapudm urcna. J[eCATUYHBIN U HATYPAIbHBIN JOrapu(Mbl, YUCIO €. 4 OK 03
U HATYPaJbHBINI OK 04
JOrapu(pMbl, YUCJI0 € OK 05
Tema 11.2. CoiictBa | OCHOBHOE COAep/KAHME OK 07
Jorapugmos. CoiictBa norapudmosn. Onepanus sorapupMupoBaHusl. 6
Onepanus
JorapupmupoBanus
Tema 11.3. OcHoBHOe coepkaHue 2
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Jlorapudmuueckasn
(pyHnkuus, ee cBoMcTBa

Jlorapudmuueckast GyHKIHUS U €€ CBOWCTBA.

Tema 11.4. Pemnenue

OcHOBHOe coep:kaHue

Jorapupmuueckux |[lonarue norapudmudeckoro ypaBHeHus. Omepamusi MOTESHIMPOBaHUSA. TpH OCHOBHBIX 4
YPaBHeHHUil MeToAa pEIICHUs JIoTapu(PMUIECKUX YpaBHEHUN: (DYHKIIMOHAIBHO-Tpa)UUEeCKU, METO
U HEPABEHCTB MOTEHLIMPOBAHMSI, METOJT BBEJICHUSI HOBOM nepeMeHHoM. JlorapupmMuyeckue HepaBeHCTBA.
IIpakTuyeckue 3aHATHS 9
[Tpaktuyeckoe 3anstue Ne 33. Pemenue norapuMuyecknx ypaBHEHUH U HEPABEHCTB.
Tema 11.5. Cucremsl |OcHOBHOe coepkaHHe
JOrapu(MHUYECKUX | AJTOPUTM pEIICHUS CUCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD JIOTapru(MUUECKUX ypaBHEHUN 2
YPaBHEHU U HEPABEHCTB.
Tema 11.6. IIpodeccuonabHO-OpHEHTHPOBAHHOE CO/IePKAHHE
Jlorapugmsi IIpakTHYeckue 3aHATHS
B npupojae u TexHuke |[Ipaktudeckoe 3anarue Ne 34. [Ipumenenue gorapudma. 4
[Ipaktrueckoe 3anstue Ne 35, Jlorapupmmueckas cnupasb B mnpupone. Ee
MaTeMaTHYECKUE CBOMCTBA.
Tema 11.7. Pemmienue |OcHOBHOeE coep:KaHue
3apa4d. Jlorapupmel. |Jlorapudmuyeckas ¢pynkius. Pemenue npoctenmx orapuMuIeckux ypaBHEeHU. 2
Jlorapudmuueckasn
byukuus
Pa3nen 12. IlpousBoanas yHKINH, ee IPUMEHEHUE 36 OK 01
Tema 12.1. ITonsitue |OcHOBHOE colepKaHue OK 02
MPOM3BOIHOIA. Ompeznenenye 4YUCIOBOM MOCIEIOBATENLHOCTH W CrocoObl ee 3amanms. CsoiicTBa OK 03
®opMyJibl M IPABUJIA |YUCIIOBBIX  MocieqoBarenbHOCTe.  OmpeneneHue  mOpefena  MOCieI0BaTebHOCTH. OK 04
nuddepennupoBanus |Beruricienue mnpenenos mocienoBarenbHocTei. Ilpemen (QyHKIUM Ha OECKOHEYHOCTH. 2 OK 05
Ipepen ¢yukuuu B Touke. Ilpuparnenue aprymenta. Ilpupainenue (QyHKIMH. 3agauu, OK 06
NPUBOJAINKAE K IOHATHIO TNPOU3BOAHON. OmpeleeHre MPOU3BOTHON. AJITOpUTM OK 07
OTBICKaHUS TPOU3BOAHOM.
Tema 12.2. OcHoBHOE coep:xkaHue
IIponsBoanbIe ®opmynsl quddepennmponanus. [Ipasuna nuddepeHunpoBanms. 4

CYMMBI, Pa3HOCTH
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Nnpou3BeeHusl,
4YaCcTHOIO
Tema 12.3. OcHoBHoOE coaepraHue
IIpousBoanbie Onpenenenue cioxHOW (yHkmuu. [lpow3BogHas TPUTOHOMETPUYECKUX  (DYHKITHIA.
TPUIrOHOMeTpU4YecKuX |[Ipon3BoaHas ci10xkHONU QYyHKIUU.
byHKumii. IIpakTuyeckue 3aHATHS
ITpousBoanas IIpakTnueckoe 3anarue Ne 36. HaxoxneHne npon3BOIHBIX.

CJIOKHOM (PYHKIMHU

Tema 12.4. IlonsaTne
0 HeNpPepPbIBHOCTH
¢pynxuun. Meron

OcHoOBHOe coep:kaHue

[Tonatue HenpepbiBHON ¢yHkuuu. CBoiicTBa HempepblBHOW (QyHKIUH. CBS3b MEXKIY
HETPEPbIBHOCTRIO M U PepeHIUPYEeMOCThI0 (YHKIUU B TOUYKE. AJTOPUTM pEIICHUS

HHTEPBAJIOB HEPABEHCTB METOJI0M UHTEPBAJIOB.
Tema 12.5. OcHoBHOe cogepkaHue
I'eomerpuuecknii  |['eomerpuueckuii CMbICT TPOU3BOIHON (PYHKIMHU — YIIIOBOK KOA((UIIMEHT KacaTelbHON K
U GU3HYECKUH CMBICI |TpaduKy (QYHKIIMU B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky (yHKIHH. AJTOPUTM
NMPOW3BOIHOM COCTaBJICHHS YPAaBHEHHS KacaTeabHOH K rpaduky ¢pyHKImu y=f(X).
Tema 12.6. IIpodeccuonabHO-OpHEHTHPOBAHHOE CO/IePKAHHE
®usuyeckuit cmbica | [IpakTuyeckue 3aHATHS
MPOU3BOIHOI [Tpaktrueckoe 3ansTue Ne 37. ®Duszmveckuid (MEXaHHUYECKUH) CMBICT TPOU3BOAHOU —
B PO(heCCHOHANBLHBIX | MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v =S/ (t).
3ajavax
Tema 12.7. OcHoBHOE coep:kaHue
MoHOTOHHOCTH Bospacranne n yObiBaHue (YHKIIMH, COOTBETCTBHE BO3pAcTaHUS M YObIBAaHHS (PYHKIIUU
¢ynkuuu. Touxkn  |3Haky npousBoAHol. IloHATHE NPOM3BOAHON BBICIIETO MOPSAAKA, COOTBETCTBHE 3HAKa
JKCTpeMyMa BTOPOW MPOU3BOJHONW BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajaud Ha
MakCUMyM HU MHUHUMYM. [loHATHE acUMMOTOTHI, CHOCOOBI MX ONpEACNCHHS. AJTOPUTM
uccieoBaHusl (YHKIMU U TOCTPOEHUS ee rpaduKa ¢ MOMOIIBI0 MPOU3BOAHOM. JpoGHO-
TUHEWHAs QYHKIUS.
Tema 12.8. OcHoBHoOE coaepraHue
HccnenoBanue HccnenoBanne pyHKIMH Ha MOHOTOHHOCTH U ITOCTPOEHHE IPaPHUKOB.

byHkumi
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U MOCTPOEHHE

rpagpuxos
Tema 12.9. OcHoBHoOE coaepraHue
Haubouabee Haxoxnenne HanOoJIbIIEro W HAMMEHBIIETO 3HaUYeHUN (YHKIHM, TOCTpOeHHEe TpadUuKoB 9
1 HaNMeHbllIee MHOTOYJICHOB C MCITOJIb30BaHUEM ariiapara MaTeMaTHUECKOTO aHAIIN3a.
3HaYeHus GyHKUMM | KoOMOMHMPOBAHHOE 3aHATHE
Tema 12.10. OcHoBHOe coepkaHue
Haxoxnenne IIpakTHyeckune 3aHATHA 2
ONTUMAJIBHOTO [Tpaktruyeckoe 3anstue Ne 38. Haumensiiee n HanOosbIee 3HaUeHUE PyHKIIUH.
pe3yabTara IIpo¢eccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
¢ IOMOLIBI0 IpakTuyeckue 3aHATHS
NPOM3BOIHOH [IpakTuueckoe 3anstue Ne 39. Mcnonb3oBaHuE MPOU3BOAHON B TPAKTUYECKUX 3a7adax. 4
B NPAKTHYCCKUX [Ipaktudeckoe 3aHsatue Ne 40. HaxoxaeHHE ONTUMAIBHOTO pe3yjibTaTa C IOMOIIBIO
3ajavax MIPOU3BOJIHOM B MMPAKTHYCCKHX 33]]aUax.
Tema 12.11. Pemienue | OcHOBHOe cofepkaHue
3aaayd. [Iponssognas |@opmynsl u mpaBwia guddepeniupoBanusd. MccinenoBanue (GyHKIMHA C TTOMOIIBIO 2
¢pyHkuumn, ee npou3BoaHON. Hanbomnbiiee 1 HauMeHblIee 3HaYeHUs (PYHKIINU.
NpUMeHeHHe
Pa3nen 13. IlepBooOpa3nas pyHkIUM, ee NPUMEHEHHE 18 OK 01
Tema 13.1. OcHoBHOe coepkaHue OK 02
IlepBooGpa3Hass  |3agaua O BOCCTAHOBJIEHHMU 3aKOHA JBWJKEHHS [0 WU3BECTHOM CcKkopoctH. IloHsATHE OK 03
¢ynxuuu. [IpaBuna |uaterpuposanus. O3HaKOMICHHUE C TOHATUEM HMHTErpaja W MEPBOOOPA3HON It (yHKIUK 5 OK 04
HAXOK/IeHHSI y=f(x). Pemenue 3amay Ha CBS3b NEPBOOOPA3HOW W €€ TPOM3BOJHON, BHIYHCIICHHUE OK 05
NepBOOOPa3HBIX  |1MepBOOOpasHOM i gaHHOM  (ynkuuu. Tabmuma  QGopMyn  uls  HaxOXKIEHHS OK 06
nepBooOpasHbIX. M3yueHune npasuiia BEIYHCIEHHS IIEPBOOOPA3HOM. OK 07
Tema 13.2. [Lnomaas | OcCHOBHOE coepKaHue
KPHMBOJIMHEHOi  |3amaun, NpUBOASIIME K MOHATHIO OINPEICIEHHOIO MHTErpaja — O BBIYMCICHHUHU IJIOLIAIN
Tpaneuuu. @opmyJia |KpUBOJIMHEHHON Tpameuuu, o nepeMenieHnn Touku. [loHsTHe onpenenéHHOro HHTerpaia. 4
Herorona — JleiiOnuna | 'eomerpuyeckuii 1 pu3nyeckuii cMbIc ornpenenenHoro uarerpana. ®opmyna Herorona—
Jleitbnuma.
Tema 13.3. OcHoBHOe coepkaHue 2
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Heonpeneaennnbiii | [loHATHS HEONIPEAEIEHHOIO HHTETPANIa U ONPEAEIEHHOTO HHTErpaa.
U onpeaeseHHbII
HHTErpaJibl
Tema 13.4. [lonsaTue |OcHOBHOE coep:KaHuE 9
00 onpenesieHHOM | ['eOMETPUYECKUI CMBICI ONIPEIEIIEHHOTO HHTErpaia.
HHTerpajie Kak IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME
IJIo1maau [IpakTu4yeckue 3aHATHSA 2
KPHBOJIMHETHO [TpakTuueckoe 3ansarue Ne 41. Haumenbiniee u HanbOoublee 3HaYeHUE ()YHKITUH.
Tpaneuuu
Tema 13.5. IIpo¢eccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE
OnpenenenHblit IIpakTHYeckue 3aHATHSA
HHTErpaj B :Ku3HU |[Ipaktuueckoe 3anstue Ne 42. ['eomMeTpuuecKkHil CMBICI OIPEAEIEHHOIO HWHTETpasa. 4
dopmyna Herotona — JleiOHwmIIa.
IIpaktnueckoe 3anstue Ne 43. Pemenuwe 3agad Ha NpPUMEHEHHWE HHTErpaia A
BBIYHCIICHUS PU3NYECKUX BETUYMH U TUIOIIACH.
Tema 13.6. Pemienue |OcHOBHOE copep:kaHue
3aga4. [TepBooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHUs nepBooOpa3HbiX. Ee mpumeHenue.
IlepBooOpa3snas 2
byHkuum,
ee IpMMEeHeHHue
Pa3znen 14. YpaBHeHHs 1 HepaBeHCTBA 28 OK 01
Tema 14.1. OcHoBHOe coepkaHue OK 02
PaBHOCHILHOCTL | PaBHOCHIBHOCTH ypaBHEHMHI U HepaBeHCTB. OmpeneneHus. (OCHOBHBIE TEOpPEMBI OK 03
YPaBHeHMH PaBHOCWJIBHBIX MEPEXOJax B YpPaBHEHUSX M HepaBeHcTBax. OOIIMe METOHIbl pEelIeHUs 9 OK 04
U HepaBeHCTB. O0IIHe | ypaBHEHHI: TIEPeX0 OT PaBeHCTBA (DYHKIMH K PABEHCTBY apryMEHTOB UIi MOHOTOHHBIX OK 05
MeTOIbI pelieHnst | QYHKIM, METOJ pa3IOKCHHUS Ha MHOKUTEIHM, METOJ| BBEICHHUS HOBOHM IEpEeMEHHOM, OK 06
(GyHKIMOHATBHO-TpapUUECKUI METO/. OK 07
IIpakTuyeckue 3aHATHS
[Tpaktrueckoe 3anstue Ne 44. Pemenue ypaBHEHHH M HEPaBEHCTB (YHKIIMOHAIBHBIMHU 2
METOAaMHU.
Tema 14.2. OcHoBHoOE coaepraHue 2
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I'padguyecknii meron
peleHns YpaBHEeHUI,

OOme MeToJbl pelIeHHs HepaBeHCTB: IMEPEeXo] OT CPaBHEHUS 3HAYCHUH (YHKIMHA K
CPAaBHCHHMIO 3HAYCHMH AapryMEeHTOB JUIsI MOHOTOHHBIX (DYHKIMI, METOJ HWHTEPBAJIOB,

HEPaBEeHCTB ¢dbyHkmoHanpHO-rpaduueckuit meron. ['padudeckuii Meron pemieHUS YpaBHEHUH U
HEPaBEHCTB.
IIpakTuyeckue 3aHATHS
[TpakTrueckoe 3anstue Ne 45. Penenne ypaBHEHH 1 HEPABEHCTB TpadUueCKUM METOJIOM.
Tema 14.3. OcHoBHoOE coaepKaHue
YpaBueHnus Omnpenenenne Moxyns. PackpsiTue Monyins no onpezenenuto. [Ipocreiimme ypaBHEHUS U
1 HepaBeHCTBA HEpAaBEHCTBA C MoAyJIeM. [IpuMeHeHne paBHOCUIIBHBIX IEPEXOI0B B ONPENEICHHBIX THUIIAX
¢ MoayJieM YpaBHEHHUI U HEPABEHCTB C MOJYJIEM.
IIpakTHYeckue 3aHATHSA
IIpakTueckoe 3ansatue Ne 46. PernieHne ypaBHEHUN U HEPABEHCTB C MOAYJIEM.
Tema 14.4. OcHoBHoOE coaepraHue
YpaBHeHus 3HaKOMCTBO ¢ napameTpoM. [Ipocreiiire ypaBHEHHSI 1 HEPABEHCTBA C MMAPAMETPOM.

U HEpaBeHCTBa
¢ mapamMeTpaMu

Tema 14.5.
CocrasJiieHue
U peleHune
npogeccuoHAIbLHBIX
3aJa4 ¢ IOMOIIbI0
yPaBHeHHUIl

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHMNE

IIpakTuyeckue 3aHATHS

[Ipaktuueckoe 3ansitue Ne 47. PemieHue TEKCTOBBIX 3adad MPOQPECCHOHATBHOTO
COZEPIKAHUSL.

[Ipaktuueckoe 3ansitue Ne 48. PemieHne TEKCTOBBIX 3adad MPOQPECCHOHATBHOTO
COZIEPIKAHUSL.

[Ipaktuueckoe 3amsitue Ne 49. PemieHue TEKCTOBBIX 3adad MPOQPECCHOHATBHOTO
coJlepKaHusl.

Tema 14.6. Pemienne
3a1a4. YpaBHEHUs
U HepaBeHCTBA

OcHOBHOe coep:kaHue

OO0mwme MeToAbl PEIICHHS YpaBHEHWW. YPaBHEHWUS W HEPABEHCTBA C MOJYJEM U C
napameTpamu

IpakTuyeckue 3aHATHS

IIpaktnueckoe 3anarue Ne 50. YpaBHEHHs 1 HEPABEHCTBA C MOJIYJIEM U C ITapaMETPaMHU.

KoncyabTanuun

I[Ipome:xxyTouHasi aTTecTalUs — IK3aMeH
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Hroro 2 cemecTp

196

Bcero:

336




3. YCJIOBUA PEAJIM3ALIMN OBIMEOBPA3OBATEJIBHOI'O YYEBHOI'O
INPEJIMETA

3.1. lns peanuzarnuu pabodeil mporpamMmbl YI4eOHOTO TMpeaMeTa MPeaIyCMOTPEHO CIEayIolee
y4eOHOe MTOMEIICHHE:

- kabuwHer «Marematuka. Maremarndeckue auCHUIUIMHBL —(OO1eoOpa3oBaTeIbHBIC
TUCITUTUTAHBD.

Y4eOHOe TOMEIIEHHE COOTBETCTBYeT TpeOoBaHusM CaHUTAPHO-IHIEMHOIOTHYECKIX
OpaBWJI M  HOPMATHBOB, OCHAIIEHO THUIOBBEIM  00OpyJOBaHHWEM, B TOM  4YHCIIE
CIIEIUATM3UPOBAHHON Y4YeOHOM MeOeNbl0 M CpeIcTBaMH OOydYeHHUs, HEOOXOJUMBIMU IS
BBITIOJIHEHUS TPEOOBAHUH K YPOBHIO MOATOTOBKU 00YJarOIIUXCS.

B yuebHOM momenieHny mpeycMOTPEHO Cieayroliee 000py10BaHue:
— KOMIUIEKT y4eOHOU MeOenu (CTOJbI, CTYINbs, JOCKA);
— KOMIUIEKT y4eOHO-HArJISIIHBIX MMOCOOMM: CTEHIBI; HaOOp MoOJeNell 1Mo CTEPEOMETPHH,
KOMIUIEKT IJIAKaTOB.
B y4yeOHOM mMOMeEmEHHH TPEAYCMOTPEHBI CIEAYIOIINE TEXHUYECKHE CpEICTBa
oOydeHus:
— MIEPCOHATILHBIN KOMITBIOTED C JTUIICH3HOHHBIM IPOTPaMMHBIM 00€CIIEYCHUEM;
- JIOKaJlbHAsl KOMIIBIOTEPHAS CETh,
- rpadonpoeKTop;
- 9KpaH JIEMOHCTPAIlMOHHBIN Ha IITATHBE;
- MUKPOKAJIbKYJISTOPHI;
— JIOKAJIbHASI KOMITBIOTEPHAS CETh.
Jlnst peanu3zaiu padbodeil mporpaMmbl yueOHOTO IpeMeTa MpeIycMoTpeHa Onbanorexa
Y YUTAJIBHBIN 3aJ1 C BEIXOJOM B ceTh MIHTEpHET.

3.2. UndopmanmnonHoe obecriedeHre peaan3anun NporpaMmmbl

3.2.1. OcHOBHBIE YJIeKTPOHHBbIE U3TAHUSA

1. baBpun, . 1. Matematuka : yueOuuk u npaktukym mis CI1O / U. U. baspun. — 2-¢
u3., nepepad. u gon. — Mocksa : M3marensctBo IOpaiit, 2024. — 568 c¢. — (Cepus :
[TpodeccuonansHoe obpasosanue). — URL: https://urait.ru/viewer/matematika-537152#page/1 —
Pexxum noctyma : 1o noamnucke.

2. ®ununienko, O. B. Martematuka : yue6Hoe nocodue / O. B. ®ununenko. — MuHCK :
PUIIO, 2019. — 269 c. — URL.: https://biblioclub.ru/index.php?page=book&id=600094 — Pexxum
JIOCTYTIA: TIO TIOITHCKE.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

1. boromonos, H. B. Maremaruka : yuebnuk mns ccyzoB / H. B. boromonos, I1. U.
Camoiinenko. — 6-e u3z., crepeorun. — Mocksa : Jlpoda, 2009. — 395 c¢. — (Cepus : Cpennee
npodeccuonaibHOe obpazoBanue). - ISBN 978-5-358-06590-1.


https://urait.ru/viewer/matematika-537152#page/1
https://biblioclub.ru/index.php?page=book&id=600094
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KoHTpoJIb M OLEHKA pacCKpBIBAIOTCS 4Yepe3 MPEIMETHBIC Pe3yJIbTaThl, YCBOCHHBIC
3HAHUS ¥ MPUOOPETCHHBIE O0YJAIONTUMUC YMEHUS, HallpaBjIeHHbIE Ha (popMUpOBaHUE OOITUX

KOMIIETEHIINH.

O01mas KoMneTreHus

Paznen/Tema

TH olleHOYHBIX
MepOonpuATHIA

OK 01.
Croco0bI
3ama4
npodecCHOHATBLHOM
JeSITeTbHOCTH
IMPUMCHUTCIILHO

K Pa3IMYHBIM
KOHTEKCTaM

Bri6upath
pelenus

P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6,1.7

P 2, Temsr 2.1, 2.2 IT-o0/c

P 3, Temwmr 3.1, 3.2, 3.3, 3.4 II-o/c,
3.5 I1-o/c, 3.6 IT-o/c

P 5 Temm 5.1, 52 Il-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 I1-o/c, 5.15, 5.16, 5.17

P 6, Tems! 6.1, 6.2 I1-0/c, 6.3, 6.4

P7, Tems 7.1, 7.2, 7.3 II-o0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-o0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
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P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 IT-o/c, 13.5 IT-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6

13.3,

OK 02. Hcnonws3oBaTh
COBpPEMECHHBIC
cpeacTBa TIOMCKa,
aHam3a "
HUHTEPIIPETAIINH
nHpopmanuu,

U uH(pOpPMAIOHHBIE
TEXHOJIOTUHU

TUTST BBITIOJTHEHUS
3ama4
npodeCcCHOHATbHON
JeSITeIbHOCTH

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,

1.6, 1.7
P 2, Temsr 2.1, 2.2 I1-0/c
P 5, Temwm 5.1, 5.2 Il-o/c, 5.3,

5.4 II-o/c, 5.5, 5.6, 5.7 TI-o/c, 5.8, 5.9,
5.10 II-o/c, 5.11, 5.12 TII-o/c, 5.13,
5.14II-o/c, 5.15, 5.16, 5.17

P 7, Temn 7.1, 7.2, 7.3 II-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

Texymmii KoHTpOIb B hopme:
YCTHBIN OMPOC;
KOHTpOJIbHast paboTa;

OTIOPHBIA KOHCIIEKT;
OLICHKA BBITTOJIHEHUS
MPAKTUYECKUX 3aJaHHI.
[IpoMexxyTouHas arTecTanus
B (hopme:

- nuddepeHITmpPOBaHHBIN
3a4erT;

- DK3aMEH.




40

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 I1-o/c, 13.5 IT-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

13.3,

OK 03. IInanupoBatb

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,

" peanu3oBbeIBaThL | 1.6, 1.7
COOCTBEHHOC P 3, Temsr 3.1, 3.2, 3.3, 3.4 Il-o/c,
npogeccuoHaIbHOe 3.5 [-o/c, 3.6 [-o/c
" JUIHOCTHOC | p 4 Tempr 4.1, 4.2 TI-o/c, 4.3 II-o/c,
pa3BUTHE, 4.4
;peﬂggjf;“zie;f“y]g P 5 Tems 5.1, 52 Tl-ofc, 53,
. 5.4 II-o/c, 5.5, 5.6, 5.7 I1-0/c, 5.8, 5.9,
npodecCuOHATBLHOM
chepe, HCTIONB3OBATH 5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
3HAHUS TIO TIPABOBOH 1 5.14 TI-o/c, 5.15, 5.16, 5.17
UHAHCOBOIA P 7, Temn 7.1, 7.2, 7.3 II-0/c, 7.4, 7.5,
IPaMOTHOCTH B | 7.6 II-0/c, 7.7
Ppa3IUIHBIX P 8, Temmr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
JKM3HEHHBIX 8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11
CUTYaIUAX P9, Tems 9.1, 9.2, 9.3 I1-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4
P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7
P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11
P 13, Temsr 13.1, 132, 13.3,
13.4 I1-o/c, 13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
OK 04. Dddexrusno | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5,
B3auMojeiicTBoBaTh H | 1.6, 1.7
paborars P2, Tems1 2.1, 2.2 TT-o/c
B KOJUICKTHBE | p 3 Temmr 3.1, 3.2, 3.3, 3.4 Il-o/c,
1 KOMAaHC

3.5 I1-o/c, 3.6 IT-o/c

P 4, Temn 4.1, 4.2 IlI-o/c, 4.3 TI-o/c,
4.4

P 5 Temm 5.1, 52 Il-o/c, 5.3,
5.4 II-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 II-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 TI-o/c, 5.15, 5.16, 5.17

P 6, Temnr 6.1, 6.2 IT-o0/c, 6.3, 6.4

P7, Temr 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
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7.6 IT-o/c, 7.7

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-0/c, 8.8, 8.9, 8.10, 8.11

P9, Tems 9.1,9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2,
13.4 I1-o/c, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

13.3,

OK 05. OcymiecTBasTh

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,

YCTHYIO nille, 17
NAUCPMCHHYIO P 5 Temwm 5.1, 52 Il-o/c, 5.3,
KOMMYHHKAIHIO 5.4 II-o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9,
Ha  TOCYRapCTBCHHOM | 510 TI-o/c, 5.11, 5.12 Il-o/c, 5.13,
SI3BIKE Poccuiickoi 514 Tl-o/c. 5.15. 5.16. 5.17
?eﬂepa“““ oo | P Tews 7.1,7.2, 7.3 Thole, 74,75,
ocoOeHHOCTEH & 7.6 II-0/c, 7.7
COLEATBHOTO P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
0 kynstyproro | 87 11-0/c, 8.8, 8.9, 8.10, 8.1
KOHTEKCTAa P 9, TGMBI 9.1, 9.2, 9.3 H'O/C, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
104
P 11, Temmr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7
P 12, Temmr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11
P 13, Temm 13.1, 13.2, 13.3,
13.4 IT-o/c, 13.5 IT-0/c, 13.6
P 14, Temm 14.1, 14.2, 14.3, 144,
14.5 IT-o/c, 14.6
OK 06. [Ilposmisars | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
TPaKIaHCKO- 1.6,1.7
NaTpUOTHICCKYIO P 5 Temm 5.1, 52 Il-o/c, 5.3,
II03UIHIO, 5.4 TI-o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9,
ACMOHCTPHPOBATH 5.10 II-o/c, 5.11, 5.12 T-o/c, 5.13,
OCOSHAHHOC 5.14 I-o/c, 5.15, 5.16, 5.17
;‘(’:eﬁe‘z;‘;& OCHOBE | b 6 Temmi 6.1, 6.2 TT-o/c, 6.3, 6.4
PaHIL P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
POSCHHCKILY AYXOBHO™ | ¢ 7 T-o/c, 8.8, 8.9, 8.10, 8.11
HPABCTBEHHBIX : » 6.0, 6.7, 0.1, O
uIe)HHOCTeI‘/'I, B TOM P 12, Temm 12.1, 12.2, 12.3, 12.4,
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rapMOHM3aLHUA 12.10 IT-o/c, 12.11

MCKHAIIMOHAIbHBIX P 13, Temm 13.1, 13.2, 13.3,

U MCKPCIMIHO3HBIX | 13 .4 I1-o/c, 13.5 IT-o/c, 13.6

OTHOLICHUH, P 14, Temwnr 14.1, 14.2, 14.3, 14.4,

NMPUMEHATh CTAHIAPTEL | 14 5 [T-o/c, 14.6

AHTUKOPPYILIMOHHOTO

MOBENECHUS

OK 07. P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,

CopmeiicTBOBaTh 16,17

COXPaHCHHUIO P2, Temsr 2.1, 2.2 IT-o/c

OKpYXalolIeH Cpejel, | p 3, Temsr 3.1, 3.2, 3.3, 3.4 IT-o/c, 3.5

PeCypcocOepereHuio, | .o /e, 3.6 T-o/c

MPUMCHATE — SHAHMA | p 4 Teyyp 4.1, 4.2 T-o/c, 4.3 TI-o/c,

00 U3MEHEHHHU | 4

e DI p s Teww 5.1, 52 Tole, 53,
EPEXKIIUBOTO

MPOHM3BOJICTEA, 5.4 I1-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,

5bdeKTHBHO 5.10 IT-o/c, 5.11, 5.12 IT-o/c, 5.13,

NeiicTBOBATD 5.14 TI-o/c, 5.15, 5.16, 5.17

B qpegBanﬁHHX P 6, TeMbl 61, 6.2 H'O/C, 63, 6.4

CUTYaITUSIX P7, Temr 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,

7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temn1 9.1, 9.2, 9.3 I1-0/c, 9.4, 9.5

P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3, 134
IT-o/c, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144,
14.5 T1-o/c, 14.6

(IT-o/c)* - mpodeccnoHaTbHO-OPUEHTUPOBAHHOE COICPIKAHUE.
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OJIOBEPEHA
Ha 3acelaHHH LHKIOBOH KOMHCCHH
MaTEeMAaTHYECKHX H €CTeCTBEHHOHAYYHBIX
JUACLHILTHH
ITporokom ot _[6 . CY 2044 No &

[Ipencenarens H.H. Cy66oruna

PAPABOTYHK:

Kapannesa Onbra Muxaitnosna— npenojasarens KPY Kotnacckoro dumnana ®I'BOY BO
«"YMP® nmenn aamupana C.0. Makaposay

KOMIIIEKT ~ KOHTpOJIBHO-OLIEHOYHEIX CpeficTB mo  yuebHomy mpeamery ITVILO1
Maremaruka  paspaGotran B coorsercrBun ¢ (DemepanbHEIM  TOCYAAPCTBEHHBIM
obpasoBarensHbM crangaprom COO, yreepiaennsv IIpukazom MunucrepeTsa 06pasoBaHus
1 Hayku Poccuiickoii @enepaunu ot 17.05.2012 Ne 413 ¢ H3MEHEHHAMM M JIOTIONHEHHSIMH,
DexepanbHBIM rOCYNapCTBEHHBIM obpazoBaTenbHEIM CTaHJapTOM CpeJTHEro
npoeccHOHANBHOrO 00pa3oBaHHs, YTBEPIKAEHHBIM [PUKa3’oM MHHHCTEPCTBA NpPOCBELICHHS
Poccuiickoii ®emepanmu or 2 gexabps 2020 r. N 691, mo crmeumansHoctH 26.02.03
Cynososxnenue, paboueit nporpaMmoii yuebnoro npeamera.
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1. TACHHOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB
11O YYHEBHOMY INIPEJIMETY
ITVIL. 01 MATEMATHUKA

1.1. O0sacTh NpMMEHEHHs1 KOHTPOJIbHO-OLICHOYHBIX CPEACTB

KontponbHo-onienounbie  cpencrBa (KOC)  sBmsitoTcss  4acThl0  HOPMATHBHO-
METOAMYECKOTO O00ECIeUeHUs] CUCTEMbl OLEHMBAHMSA KauyecTBAa OCBOCHMSA OOYYaIOUIMMHCS
MPOrpaMMbl  MOJTOTOBKH CHEHUAIMCTOB CPEIHEro 3BeHa 10 crnenuainbHocT 26.02.03
CynoBoxaeHue 1 00ecreyuBaloT MOBBIIICHHE KauecTBa 00pa30BaTeIbHOrO Mpoliecca.

KOC mno yuebHOMY TpeaMETy MpelcTaBiseT cOO0H COBOKYITHOCTh KOHTPOIHPYIOIINX
MaTepuasoB, TNpPETHA3HAYCHHBIX JUISI HW3MEPEHUS YPOBHSA JOCTIDKCHHS OO0ydJaroImuMcs
YCTaHOBJICHHBIX PE3yJIbTaTOB O0yUYEHHUSI.

KOC mno yueGHOMY mpeaMeTy HCIONb3yeTCsl NPU TMPOBEACHUU TEKYIIEro KOHTPOJIS
YCIIEBAaEMOCTH W MPOMEKYTOYHOW aTTeCTallud OOydaromuxcs B Bujae nuddepeHIIMpoBaHHOTO
3a4eTa U SK3aMeHa.

1.2. Pe3yabpTaThl 0CBOCHHUS YUeOHOI NMpeaMeTa, MoJJIeKalue NpoBepKe
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Koa
HAHMeEHOBaHHeE
dopmupyembIx
KOMIIeTeHINii

Ilianupyemble pe3yabTaThbl 00yUeHUs

Oonmue

IIpeamernbie

OK 01. BeiOupats
CIOCOOBI pereHus
3amaq
npo¢eCcCuOHATBHON
JeSATeIbHOCTH
MPUMEHUTEITHHO K
pa3ITUYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpYyAY,
MacTepcTBa, TPYyA0t00ue;
- TOTOBHOCTb K aKTI/IBHOI\/'I ACATCIIBHOCTHU
TEXHOJIOTMYECKOW M COLMAIbHOM HAMpPaBICHHOCTH,

OCO3HAaHUEC NI CHHOCTH

CMOCOOHOCTh ~ MHUIMHPOBATH, IUJIAHUPOBATH H
CaMOCTOSITENILHO BBITIOIHATH TAKyIO AEATEILHOCTD;
- MHTEpEC K pa3IMYHbIM cepam
npodeccHoHaIbHON AEATETLHOCTH.

Osnanenue YHHUBEPCAIbHBIMHU yueOHBIMH
M03HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BbIC JJOTUYCCKHE JICHCTBUS:

- CaMOCTOSITEIHHO dbopMyIUpOBaTH u
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIH MPH3HAK HIH
OCHOBaHUS [UIsl CpaBHEHHWs, Kiaccupukamuu u
0000IIICHHUS;

- ONpeneNsiTh IeNu JeATeIbHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,
- BBISBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEYUS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHTh KOPPEKTUBHI B IEATEIHHOCTh, OI[CHUBATH
COOTBETCTBHE PE3yJIbTAaTOB IEJISAM, OIICHHBAThH
PUCKU TIOCTIEACTBHIA NeSTENLHOCTH;

- pa3BHBaTh KPCATHBHOE MBINIICHUE MPU PEIICHUN
KU3HEHHBIX MPo0IeM

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUSA:

- BJIaJIETh HaBBIKAMU Y4eOHO-HCCIIEOBATENBCKOM 1
MIPOCKTHOHN JIeATEIHbHOCTH, HABBIKAMH pa3peIleHUs

3a/1aBaTh

- BJIaJETh METOAAMHU JIOKA3aTeNbCTB, AJITOPUTMAMH PELICHHs 3ajad;
yMeHue (opMyITUpoOBaTH OINpPENEICHUS, AKCHOMBI H TEOPEMBI,
OPUMEHSATh WX, MPOBOJUTH JOKa3aTeNbHBIE PACCYXKIEHHS B XOJE
peIIeHHs 3a]1a4;

- YMETh OINEPUPOBAThH MOHATHSIMHU: CTEIIEHb YUCIIA, JOrapupM YUCIa;
YMEHHE BBHINOJHATh BBIYMCICHUE 3HAYCHWH W MPeoOpa3oBaHUs
BBIPQKEHUII CO CTEMEeHAMU U Jorapugmamu, mpeoOpa3oBaHUsA
IpOOHO-PAMOHATBHBIX BBIPKEHHIA,

- YMETh OIEPUPOBATH MOHATUSMU: PALMOHAIbHbIE, HPPALIIOHAIBHBIE,
MoKa3aTesbHbIE, CTETICHHBIE, JorapupMHUECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHHSI U HEPABEHCTBA, MX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMU: (QYHKIINS, HEMPEPbIBHAS (YHKIIHUS,
MPOU3BO/IHAS, TIEPBOOOpa3Has, OINPENEIEHHBIH WHTETPal; YMETh
HaXO/AUTh TPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIMH, HMCIONb3YS
CIIpaBOYHBIC MaTEpHajbl; HWCCIEAOBaTh B IPOCTEHINIUX CITydasx
(GyHKIMM Ha MOHOTOHHOCTb, HAXOJAWUTh HAMOOJBIINE M HAUMEHBIINE
3HaueHHs ~ QYHKIWHW, CTPOUTh  TpadWKd  MHOTOWIEHOB  C
MCTOJIb30BAaHUEM allllapaTa MaTeMAaTUYEeCKOTO aHajiu3a; NMPHUMEHSTh
MIPOU3BOIHYIO TIPY PEIICHUH 3a7ad Ha JBW)KCHUE, PelIaTh MPaKTHKO-
OPHEHTHUPOBAHHBIC 33/1a4H Ha HAaUOOJIBIINE U HAMMEHBIIINE 3HAYCHUS,
Ha HaXO0XJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- yMeThb OIIEPUPOBATH MOHATUAMHU: paAlUMOHAIbHAS (YHKLUA,
nmokaszaTenbHass (YHKIUS, CTeneHHas (QYHKIUS, JorapupMudecKas
GbyHKLMSA, TPUTOHOMETpUYECKre GYHKINHU, 0OpaTHbIE (QYHKIINH;
YMEHHE CTPOUTh TpadUKh W3YyYCHHBIX (YHKIUH, HCIOIH30BAThH
rpaduKy MpH U3yYEHUU MPOLIECCOB M 3aBUCHUMOCTEH, MPH PELICHUU
3ajad U3 JPYruxX y4eOHBIX MPEIMETOB U 3a7ay U3 PealbHOH JKU3HU;
BBIpaXaTh (OPMYIIaMHU 3aBUCMOCTH MEXy BEIUUYNHAMU;

- YMETh peliaTth TEKCTOBBIC 3aJaull Pa3HBIX THUIIOB (B TOM YHCIE Ha
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npo0em;

- BBIBJIATH NPUYUHHO-CICIACTBCHHBIC CBSA3U U
aKTyaJM3MpOBaTh 3aJady, BBIIBUTATH THIIOTE3Y €€
pelIcHus, HaxXoauThb ApPTYMCHTBI JJISL
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUHW, 3a/1aBaTh
[apaMeTphbl U KPUTEPUU PELICHNUS;

- aHAIM3HMPOBATH TIOJTYYCHHBICE B XOJAE PEIICHHS
3aa4yu pPE3yJibTaTbl, KPUTUUYCCKU OLCHUBATH HUX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH HW3MEHEHHE B
HOBBIX YCJIOBUAX;

-- YMEeTh NEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO H
MPAKTUIECKYIO 00JIACTH KU3HEIEATEIHbHOCTH;

- yMeTh HHTETPHUPOBATh 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTei;
- BBIIBUTaTh HOBBIE  MJIEH, npeJiaraTh

OpUTMHAJIbHBIC IOJXO0/bI U PELICHUS;
u CIIOCOOHOCTh 1754 HCIIOJIb30BaHUs B
II0O3HABATEJILHON U COLUAIbHOW ITPAKTUKE

MPOLIEHTHI, IOJIU U YaCTH, Ha IBUXKEHHE, paboTy, CTOUMOCTh TOBapOB
U YCIyr, HAJOTH, 3aJauyd W3 OOJIACTH YIpPaBICHHUS JUYHBIMH U
ceMeMHbIMU (PUHAHCAMHU); COCTABJIATH BBIPAKECHUS, YpaBHEHMUS,
HCpPAaBCHCTBA M HUX CHUCTCMbI IO YCJIOBUIO 3aJadu, HCCICAOBATH
MOJIyYEHHOE pellIeHre U OLEHUBATh MPaBIONOJ00HOCTh PE3YIbTATOB;
- YMETb ONEepUpOBaTh TOHATHSAMH: cpenHee apu(pMETHUECKOE,
MearaHa, HauOoJblllee U HauMeHblIlee 3HaueHus1, pa3mMax, JUCIepcus,
CTaH/IaPTHOE OTKIOHEHHWE YHCIOBOTO HaOOpa; yMEHHE HW3BIICKATh,
MHTEPIPETUPOBATh UH(OPMALINIO, TPEICTABICHHYIO B TabIuIax, Ha
auarpamMmax, rpadukax, OTpaKalollyld CBOWCTBA  pealbHBIX
MPOLIECCOB M SIBJICHUMN; MPEACTaBIATh HHGOPMAIMIO C IOMOIIbIO
TaG.HI/II_I U auarpamMm; HUCCICAOBATH CTATUCTHYCCKUC HNAHHBLIC, B TOM
Yuclie C NPUMEHEHHEM TIpapUuecKuX METOAOB M JJIEKTPOHHBIX
CPEICTB;

- YMETh OINEPHUPOBATh MOHSATUSIMU: CIYyYAMHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOATHOCTH C HCIOJIb30BAHUEM I'paUUecKUX METO/IOB; MPUMEHSITh
(bopMyIIBI CIOXKEHUS U YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
¢dakTbl U (GOpMyINbI MPU PEHICHUH 3a]ay; OLICHUBATh BEPOATHOCTH
pEabHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMH BEIMYHUHAMU;
yYMEHHE NMPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YHCET B
MNPpUPOAHBIX U O6H_I€CTBGHHI>IX SBJICHHUAX,

- yMETh OINEpUpOBaTh MOHATHUSAMHU: TOYKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, [JBYI'PAHHBIA YIOJ, CKpELIUMBAIOIIMECS IIPSIMBIC,
NapajulebHOCTh M TNEPHIEHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH,
YIOJl MEXAY IPSIMBIMHM, YrOJI MEXAY NPAMOH U IIJIOCKOCTBIO, YIOJ
MEXAY IUIOCKOCTSIMH, PpAcCTOSHHE OT TOYKH JO IIJIOCKOCTH,
pacCTodHue MCXKAY IMPAMBIMH, PACCTOAHUC MCKAY IMJIIOCKOCTAMU,
yYMEHHE HCIHOJB30BaTh MPHU pEHICHUH 3a7ad HU3ydeHHbIe (QaKThl U

TEOpeMbl TUIAHUMETPUH; yMEHHE OLEHUBATh pa3Mepbl OOBEKTOB
OKPYIKaIOILEro MUpa;
- yMETb OIIEpUpOBaThb IOHATUSAMU: MHOIOIPDAHHUK, CEUYCHHE

MHOTOTpaHHMKa, Ky0, MapajieNenune], npusmMa, nupamMuaa, purypa
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U TIOBEPXHOCTh BpAIIEHUS, LIINHIP, KOHYC, IIap, cdepa, CeUCHHs
¢burypsl BpaleHus, IUIOCKOCTh, Kacaromascs chepbl, LWIMHIPA,
KOHyCa, IUIONIaJb IIOBEPXHOCTH THPAMHUJBI, NPU3MBI, KOHYCa,
HWINHApA, TIouans cdepel, o00beM Kyba, MPsIMOYroJIbHOTO
napajulelenunesa, MUPaMuIbl, MPU3MBI, IMINHApPA, KOHYyca, IIapa;
yMEHHEe M300pakaTh MHOTOIPAaHHMKH M TOBEPXHOCTH BpAIICHUS, UX
CEYCHUS OT pPYyKH, C TIOMOINBIO YEPTEKHBIX HMHCTPYMEHTOB U
AJIEKTPOHHBIX ~ CPEJCTB; YMEHHE pACIO3HABAaTh CHUMMETPHIO B
IPOCTPAHCTBE; YMEHHE PacIlO3HABATh MTPABUIIbHBIC MHOTOIPAaHHUKHY;

- YMEThb ONEpUpPOBATh TMOHATHSAMM: JBWKCHHE B IPOCTPAHCTBE,
noJ00HbIe (UTYpBl B TPOCTPAHCTBE; HCIIOIL30BATh OTHOILICHHUE
TUIOIIAIeH MOBEPXHOCTEN M 00bEMOB MOIOOHBIX (GUTYp MPHU PEIICHUU
3ajay;

- yMETh BBIYHCIATH T'€OMETPHUUECKHE BEIMYMHBI (JUIMHA, YTrod,
Iom@aas, 00beM, IUIONMIA[b MOBEPXHOCTH), HCIIONB3YS H3Yy4CHHBIC
(OpMYITBI U METO/IBI;

- yMeTh ONEpUPOBATH MOHATHSAMHU: TPSAMOYTOJIbHAs CHCTEMa
KOOp/MHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTODA,
CKaJISIPHOE MIPOM3BECHUE, YTOJ MEXKIYy BEKTOPAaMH, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOPA HA YMCIIO; HAXOAUTH C TIOMOIIbIO U3yYEHHBIX
(bopMynT KOOpAMHATHI CEPEMHBI OTPE3Ka, PACCTOSHHE MEXKAY JIBYMS
TOYKaMU;

-yMeTh BBIOMpPATh IMOAXOIAIINI W3YYEHHBIH METOJ| Ul PEIICHHS
3aJjauu, pacro3HaBaTh MaTeMaTHYecKue (PakTbl U MaTeMaTHYECKUE
MOJIETTM B TIPUPOJHBIX M OOIIECTBEHHBIX SBICHHIX, B HMCKYCCTBE;
YMEHUE  TPUBOJIUTH  TNPUMEPHl  MATEMaTHYECKUX  OTKPHITHHA
POCCHUICKON U MUPOBOM MaTEMAaTHYE€CKON HAYKH;

- YMETb ONEepUpPOBATh MOHATUSMU: OIPENIEIEHUE, aKCHOMa, TeopeMa,
CIIICTBHE, CBOWMCTBO, TPH3HAK, JOKA3aTelIbCTBO, PABHOCHUIBHBIC
(bopMyITMpOBKH; YMEHHE ¢bopmynupoBaTh obpartHoe U
NPOTHUBOIIOJIOKHOE  YTBEP)KACHHE, NPUBOJUTH  HPUMEPHl |
KOHTPIPUMEPHI, UCIOJIb30BATh METOJ] MATEeMaTHYeCKOM WHIYKLUU;
NPOBOANTH JIOKA3aTEJIFHBIC PpACCYXKACHHsI TPH pPEUICHUH 3ajad,
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OLICHUBATh JIOTHYECKYIO MTPABUIBHOCTD PACCyKICHHIA;

- YMEThb ONEpPUPOBATh IMOHATHSAMU: MHOXKECTBO, ITOJMHOKECTBO,
orepanuu HaJ MHO>KECTBaMH; yMeHHe UCTIOJIb30BATh
TEOPETUKOMHOXKECTBEHHBIN ~ ammapar [Uis OINUCaHHWS pPealbHbIX
IPOILIECCOB U SBJICHUH NPH PEUICHUH 3a]ad, B TOM YHCIIE U3 JAPYTUX
y4eOHBIX MTPEIMETOB;

- YMETh OIEpUPOBaATh MOHATHIMHU: Tpad, CB3HBIA Tpad, IepeBo,
UK, Tpad HAa MIIOCKOCTH; YMEHHE 33a/1aBaTh W OMHCHIBATH Tpadbl
Pa3IUYHBIMH CIOCO0AMU; HCIOIB30BATh Ipadbl MPH PEIICHUHN 33/1a4;
- yMeTh CBOOOJAHO  ONEPUPOBATH MOHATUSAMHU:  COUETAHHUE,
[epeCTaHOBKA, YHCIO COYETAaHWH, YHCIO IIEPEeCTaHOBOK; OMHOM
HpioToHa; ymMeHuWe mpUMEHSATh KOMOMHATOpHBIE  (AaKTBl U
paccyXIeHHs IJIs peIICHNs 3a/1a4;

-yMETb ONEPHPOBATH MOHATUAMH: HATYpaJbHOE YHUCIIO, IIEJI0E YHCIIO,
OCTAaTOK MO MOAYJIIO, PAlMOHAIBHOE YHCII0, UPPAMOHATIBHOE YHCIIO,
MHOYECTBAa HATypPaJIbHBIX, LEJbIX, PAllMOHATBHBIX, J1EHCTBUTEIBHBIX
YHCell; YMEHHE HCIONB30BAaTh NMPH3HAKU JEIUMOCTH, HAaUMEHBIIUH
o0IIMi JenuTens U HauMeHblee ol1ee KpaTHoe, anroput™ EBkinna
OpU pEIIeHHH 3aJad; 3HAKOMCTBO C PA3IUYHBIMH ITO3UIHOHHBIMH
CHCTEMaMM CUHUCIICHUS;

- yMeTh CBOOOIHO OIIEPUPOBATH MOHATHAMHU: CTEHNCHb C LEJIBIM
mokaszaTejieM, KOpPeHb  HAaTypaJbHOM  CTENeHH, CTeNeHb C
pallMOHAIBHBIM ~ TIOKa3aTeleM, CTENeHb C  JCHCTBHUTEIBHBIM
(BelecTBEHHBIM) TIOKA3aTelIeM, JIOrapu(M YuClia, CHHYC, KOCUHYC U
TaHTCHC TIPON3BOJIFHOTO YHCIIA;

- YMeTb ONEpUPOBATh MOHATUAMHU: TOXAECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHCHHH H
HEPaBEHCTB, PaBHOCHJIBHOCTb YpPaBHEHHI, HEPABEHCTB U CHCTEM,
palMoOHAIBHBIE, HPpPAlMOHAJbHBIEC, IIOKAa3aTeNbHbIC, CTEICHHBIE,
norapupMUUECKue, TPUTOHOMETPUIECKHE YPaBHEHH, HEPABEHCTBA U
CHCTEMBI; YMEHHE pElIaTh YpaBHCHHS, HEPABEHCTBA M CHCTEMBI C
MOMOIIBIO PA3IMYHBIX MPUEMOB; pellaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TapaMeTpoM; NPHMEHSTh YPaBHEHHS, HEPAaBCHCTBA, MX
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CUCTeMBbl [UIsl pELIeHUS MaTeMaTHYecKMX 3aJad W 3aJad U3
pa3nUYHBIX 001aCTE HAYKH U pealIbHOM KHU3HH;

-yM€Th CBOOOJIHO OMNEPUPOBATh TMOHATUAMH: Tpaduk GYHKINH,
oOpatHast (yHKIMS, KOMOO3MLIMA (QYHKUUH, JUHEHHas QyHKUuS,
KBaJpaTHU4Hasl (QYHKIMS, CTETIEHHAs (PYHKIIMS C LEIbIM ITOKa3aTeseM,
TPUTOHOMETPHUYECKUE (PYHKUUHU, OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIMM, TOKa3aTenbHass W Jorapudmudeckas (GyHKIUHA, YMEHUE
cTpouTh rpaduku QyHKIUH, BBITOIHATH MpeoOpa3oBaHus rpadukoB
GyHKIMA; yMEHHE UCIOJIB30BaTh rpaduku GYHKIMA I8 U3ydeHUS
MPOIIECCOB M 3aBUCUMOCTEH MPH PELICHUH 3aJa4d U3 IPYTUX y4eOHBIX
MpeIMEeTOB M M3 pealbHOW IKHU3HHU; BbIpaxaTb QopmyiaamMu
3aBUCUMOCTH MEXAY BEIMYMHAMHU; YMEHHE CBOOOIHO OIEPHUPOBATH
MOHATUSIMH:  YETHOCTb  (DYHKIMH, TEPUOJUYHOCTh  (YHKIUH,
OrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH (YHKIMH, 3KCTPEMYM
dbyHKIMKM, HauOoNbIIee W HAUMEHbIIEE 3HA4YCHHS (QYHKIUA Ha
MPOMEXYTKE; YMEHHE MPOBOJIUTH HCCIENOBaHUE (YHKIHU; YMEHHUE
UCIOJIb30BaTh CBOMcTBa W Tpaduku GQYHKUMH A7 peleHus
ypaBHEHH, HEpaBEHCTB M 3aJau C MapaMeTpaMu; HU300pakaTh Ha
KOOPJIMHATHOM  IUJIOCKOCTH MHOKECTBAa PEIICHUUA  ypaBHEHHIA,
HEPaBEHCTB U UX CHCTEM;

- yMeThb CBOOOJIHO OMEpPUPOBATh MOHATHUSMHU: TOCIEI0BATEILHOCTD,
apupMeTHyecKasi ~ MpOrpeccus, TIeoMeTpudecKas  Iporpeccus,
OCCKOHEYHO YOBIBarOIas TEOMETpPUYECKas TMPOTPECCUs; YMEHHUE
3aJaBaTh  IOCIEAOBAaTENbHOCTH, B TOM 4YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

- yYMeThb OIEPUPOBATH MOHATUSAMHU: HEMPEPHIBHOCTh (HYHKIIHUH,
acUMNTOTHl Tpaduka QYHKIUM, TepBas M BTOpas MPOU3BOAHAS
(GYyHKINH, TEOMETPHUUECKUH M (U3NYECKUNA CMBICT TPOU3BOTHOMH,
nepBooOpaszHas, OIpeAeNeHHbIH HMHTErpaj; yMEHHE HaXOJIuTh
acUMIITOTHl Tpaduka (YHKIHMH; YMEHHE BBIYUCIATH MPOU3BOTHBIC
CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMIO3UIINH (PYHKIINA, HAXOJUTh
ypaBHEHHE KacaTelbHOH K rpaduky (GyHKINU; YMEHHUE UCIOIb30BATh
MPOM3BOJIHYIO Il HWccieloBaHus (QYHKUMHA, Ui  HAXOXKICHUS
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HauWjy4dllero pelieHus B NPUKIAAHBIX, B TOM YHUCJIE COLUAJIBHO-
HSKOHOMHYECKUX M (PU3MYECKHX 3a/1auax, Il ONpeAeTICHUS CKOPOCTH
U YCKOpPEHUS; HaXOIUTh IUIOMAAd M 00BbeMbl (UTYp C TMOMOIIbIO
MHTErpana; NpUBOAUTh IPUMEPHl MATEMAaTUYECKOTO MOJEIMPOBAHUS
¢ moMo1esto muddepeHIMaIbHBIX YPAaBHCHHH;

- yMETb  OINEpUPOBaTh  MOHATUSAMHU:  KOMIUIEKCHOE  YHCIIO,
CONPSKCHHBbIE  KOMIUIEKCHBIE  YHMCJA, MOAYJIb W  apryMEHT
KOMIUIEKCHOTO ~ 4YMcia, ¢opMa 3alUCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUUECKass M anreOpanyeckas), yMeTb
MIPOU3BOIUTH APUPMETHUECKHE ACHCTBHS C KOMILIEKCHBIMHU YHCIIAMHU;
MIPUBOJAUTH IPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEIT;

- yMeTb  CBOOOJHO  ONEpUPOBaTH  MOHATHAMH:  CpE/IHEe
apudmernyeckoe, MeauaHa, HauOoJbIIee U HaUMEHbIlee 3HAYCHMUS,
pa3Max, JuCHepcus, CTaHJApPTHOE OTKJIOHEHUE JJIs OIUCAHUS
YHUCJIOBBIX JIaHHBIX; YMEHHE HCCIIEN0BATh CTATUCTUYECKHUE TAaHHBIE, B
TOM YHCJI€ C MPUMEHEHHEM TrpauYecKUX METOJIOB U DJIEKTPOHHBIX
CpenCTB; TrpapuyecKd HCCIeN0BaTh COBMECTHBIE HAOMIOJEHUSI C
IIOMOILBIO JUarpaMM PacCEUBaHUs U JINHEWHOU PETPECCUu;

- yMETb HaxOJUTh BEPOSTHOCTU COOBITHUH C HCIOIb30BAaHUEM
rpadUuecKuX METOJIOB; MPUMEHSTh sl pelieHus 3anad (hopMyIibl
CIIOXKEHUS W YMHOXCHHS BEpPOSTHOCTEH, (opMyly IOJTHOU
BEpOSTHOCTH, (opmyny bepHymin, komOuWHATOpHbIE (AaKTHl U
(GbopMyIibl; OIIEHMBATh BEPOATHOCTH PEAJbHBIX COOBITHIl; yMEHHE
ONEpUpPOBaTh TOHATUSAMU: CilydaiiHas BEJIMYMHA, PpACIpPEIEICHUE
BEPOSITHOCTEHM,  MaTEeMaTU4YECKOE  OKHUJAHHWE, JUCIepCus U
CTaHJApTHOE  OTKJIOHEHHME CIly4yallHOH  BEIWYMHBL,  (YHKLIUHU
pacnpeneneHrdss M IUIOTHOCTH PAaBHOMEPHOTO, ITOKA3aTEbHOTO M
HOPMaJIbHOTO paCIpEeleieHUd; yMEHHUE MCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX paCHpeAeNICcHU [ pEIIeHMs 3a1ad; 3HAKOMCTBO C
NOHATUSIMHM: 3aKOH  OOJBIIMX YHCEN, METOJbl  BBHIOOPOUHBIX
WCCIEA0BAHUIN; YMEHHME MPUBOAUTH NPHUMEPHI IMPOSBICHUSA 3aKOHA
OOJIBLIINX YKCEI B IPUPOIHBIX M OOLIECTBEHHBIX SBICHUSAX;

- yMeTb CBOOOJHO OIEpHpOBaTh MOHATUSMHU: TOYKa, MpsMas,
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IUIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, Iy, TUIOCKUH YTOJI, IBYTPaHHbIHA
yrojl, TPEeXIpaHHBIA YroJ, NepeceKaroluecs,, MapaulelbHble U
CKpEIIMBAIOIIUECS MPSIMBIE, TAPATUICIIEHOCTD U MEPICHIUKYISIPHOCTD
NPSIMBIX M TUIOCKOCTEH, YToJl MEXIy MPSMBIMHU, YOI MEXAY MPSIMOI
U TIJIOCKOCTBIO, YTOJ MEXAY IIOCKOCTSIMH; YMEHHE HCIOIb30BaTh
IpU pelIeHUH 3a/a4 M3Y4YEeHHBIE (DAKTbI M TEOpEMBl MJIAaHUMETPUH;
yYMEHHE OIICHMBaTh pPa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHPE;
YMEHUE  ONEepUpOBaTh TMOHATHSAMH: MHOTOIPaHHHMK, CEUYCHHE
MHOTOTPAaHHHKA, MPABWIBHBIH MHOTOTPaHHUK, IpPU3Ma, MHPaMHUJA,
¢urypa u NMOBEpXHOCTb BpalLICHUA, MIUHIpP, KOHYC, wIap, cdepa,
pa3BepTKa  MOBEPXHOCTH, CEYeHHs KOHyca |  IWIIMHIPA,
napajyieibHble OCH HJIM OCHOBaHMIO, CEUYEHHE Iapa, IJIOCKOCTD,
Kacaromascss cdepsl, IIINHIPA, KOHYCa; YMCHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHMKa,  HM300pakaTb  MHOTOTPAaHHUKH,  (UTYpBl |
MOBEPXHOCTH BpAIICHUS, MX CEUCHHS, B TOM YHUCIE C IOMOIIBIO
AJIEKTPOHHBIX CpPEACTB; yMeHue IPUMEHSTh CBOMCTBa
reoMeTpuueckux  (uryp, CaMOCTOSITEIIBHO dhopmynupoBaTh
OIIpeJIeNIeHUs] U3y4aeMbIX (HUTyp, BBIABUIaTh TUIIOTE3BI O CBOMCTBAxX
U TpU3HAKaxX TEeOMETpUYecCKuX (uryp, OOOCHOBBIBATH  HIIH
OIpoBepraTh MX; YMEHHE MPOBOJIUTH KIACCH(PHUKAIMIO (PUryp Mo
Pa3INYHBIM MIPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE TOTIOTHUTEIBHBIC
MOCTPOCHHS;

- yMeTh CBOOOJHO OINEPUPOBATH MHOHATHAMH: IUIOMIAAb (QUTYDHI,
00beM (pUrypsl, BeTMUMHA yIIIa, PACCTOSHUE OT TOYKHU JI0 MIOCKOCTH,
pPAacCTOSTHUE MEXAY MPSMBIMH, PAaCCTOSHHUE MEXKIy IUIOCKOCTSIMH,
wiomaas cdepbl, IIOM@AAb IMOBEPXHOCTH MNHUPAMHUIbI, TPU3MBL,
KOHYCa, IIMINHPA, 00beM Ky0a, IPSIMOYTOJIBHOTO MapajlieNennIesa,
NUPaMUbI, MPU3MBI, LWIMHApPA, KOHYyCa, [Iapa; YMEHHE HaXOAUTh
OTHOIIIEHHWE 00bEMOB MOAOOHBIX (PUTYD;

- yMeTb CBOOOJHO  ONEpPUPOBATH  MMOHATUSAMHU:  JIBUKCHHE,
NapajuleIbHBIA  TEPEHOC, CHMMETpPHs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue MOA00US, MOJ00HBIC
(burypbl; yMeHHE pacrio3HaBaTh paBHbIC U MOJAO00HBIE (DUTYPHI, B TOM




quciae B IPUPOAE, UCKYCCTBE, apXUTEKType; YMEHHUE HCIOJIb30BaTh
rE€OMETPUUYECKNE OTHOILIEHUS, HAXOAUTh I'€OMETPUUECKUE BEITUUHHBI
(mmuHa, yroj, IJIOmaab, O0OBEM) MPH PEUICHUH 3a7ad U3 APYTHX
y4eOHBIX IPEIMETOB U U3 PEaTbHOM KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH TMOHATUAMHU: MPAMOYTOJIbHAS
CUCTEMa KOODJIMHAT, BEKTOp, KOOPAMHATBl TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOpOB, IPOM3BEJECHHE BEKTOpa Ha 4YHCIIO,
pa3lokeHue BeKTopa 1Mo 0a3ucy, CKalsipHOE IPOU3BENCHHE,
BEKTOPHOE IIPOM3BEIEHUE, Yrol MeEXIy BEKTOpaMH; YyMEHUe
UCIOJIb30BaTh BEKTOPHBI M KOOPAMHATHBIA METON MAJs pELICHUS
reOMETPUUYECKUX 3aJad M 3aJad JAPYyruxX Y4eOHbBIX MPEIMETOB;
ONEpUpPOBaTh MOHATHSAMM: MaTpuua 2x2 u 3x3, OomnpenenuTenb
MaTpUIbl, FEOMETPUYECKHH CMBICI ONPEAETUTENS;

- YMETb MOJIEIMPOBATh PEAJIbHbIE CUTYyallUl Ha SI3bIKE MATEMaTHUKH;
COCTaBJISATh BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI 110
YCIOBUIO  3a/layd, MHCCJIENOBaTh  IIOCTPOECHHBIE  MOAEIU  C
UCIOJIb30BAHUEM anmnapara anreOpsl, UHTEPIPETUPOBATH
IIOJIyYEHHBI pe3yJbTaT; CTPOMTb MAaTEMaTHYECKHME MOJAEIU C
MOMOIIBIO T€OMETPUUYECKUX MOHATHH M BEJIMYUH, PELIATh CBSI3aHHbIC
C HUMU IIPAKTUYECKUE 3a/1a4M; COCTABIATh BEPOATHOCTHYIO MOJEIb U
MHTEPIPETHUPOBATh IOJYYEHHBIH pe3ynbTaT; pelarh MPUKIATHbIC
3aa4d  CpPEeICTBaMU MAaTEMaTHMUECKOIO aHajlu3a, B TOM 4HCIE
COLMAJIbHOPKOHOMHUYECKOT0 U (PU3NYECKOT0 XapaKTepa;

- yMeHHE BBIOMpATh MOIXOAALIMA METOX Ui pEIleHHUs 3aauu;
[OHMMaHHE 3HAaYMMOCTH MaTeMaTHUKU B HM3YyYEHMHM HPUPOIHBIX U
OOIIIECTBEHHBIX IMPOILECCOB U SBJICHUH; yMEHHE paclO3HaBaTh
IPOSIBIIEHUE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE, YMEHHE IPUBOAUTH
IIpUMEPbl MAaTEMaTUYECKUX OTKPBITUA POCCHMCKOM M MHUPOBOU
MaTeMaTUYECKON HayKH

OK 02. Mcnoap30BaTh
COBpEMEHHBIC
CpeICTBA MOUCKA,
aHajgu3a u

B 00nacti neHHOCTH HAYYHOTO MTO3HAHUS:
-c(OpMHPOBAHHOCTH
COOTBETCTBYIOLIETO
HAyKH W

MHUPOBO33PCHUS,
COBPEMEHHOMY
OOIIIECTBEHHONW TPAKTUKH,

- yYMeThb OINEpPHpOBaTh MOHATHAMHU: paIMOHAIbHAS (YHKIHS,
nokaszaTenbHas (PyHKIUS, cTereHHas (YHKIHS, JorapupMudecKas
¢GyHKLUSA, TpUTOHOMETpUYEecKHe (YHKUIUH, OOpaTHbIC (YHKIHUU
YMEHUE CTPOUTHh TpauKH W3YyYCHHBIX (YHKIUH, WCIIOIB30BaTh
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WHTEPIpETAIHN
uHpoOpMaUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32144
npodeccrnoHanbHOM
JeSTEeITbHOCTH

OCHOBaHHOTO Ha JTHAJIOre KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W YHMTATEIbCKOU
KyJbTYpbl KaK CpEICTBa B3aUMOJCUCTBUS MEXKIY
JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAaHHE IIEHHOCTM HAy4YHOH JESTEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MIPOEKTHYIO u
HCCIIEIOBATENIBCKYIO JEATEIbHOCTh WHAWBUYaTbHO
U B TpYIIIIE.

Osnanenne YHUBEpPCAIbHBIMU
IMO03HABATCILHBIMH JCHCTBHUSAMM:

B) pabota ¢ nHpopmaIuei:

- BJAJETh HaBBIKAMH TONy4YeHUs HHPOpManuu u3
WCTOYHHUKOB  Pa3HBIX THUIIOB, CaMOCTOSTEIbHO
OCYUIIECTBJISITh TIOMCK, aHANM3, CHUCTEMATHU3AIUI0 U
WHTEpIpeTauio HHGOPMAIMK Pa3IUIHBIX BUIOB U
(dbopM mpeIcTaBICHHUS,

- co3/aBaTh TEKCThl B Pa3aUYHBIX ¢opmarax cC
y4eToM Ha3HaYeHHs HWHPOpMAIUM U  IIeJIeBOM

y4eOHBIMU

ayIUTOPUH,  BBHIOMpas  ONTHUMaIbHYIO  (opmy
MNpCACTABJICHUA U BU3YyaJIU3alllu,
- OIECHWUBATh  JOCTOBEPHOCThb,  JICTHTUMHOCTh

uH(poOpMalUK, €€ COOTBETCTBHE
MOpPaITbHO-3THYECKUM HOpMaM;

- WUCIONB30BaTh CpeACTBa HH(POPMAIIMOHHBIX H
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMHA B  PCIICHHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpTaHU3aIMOHHBIX 3amad c CoOITIOIEHNEM
TpeOOBaHUN HDPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHCHBI,  PECypcOCOCpEeKeHUs,  MPAaBOBBIX U
3TUYECKHX  HOPM, HOpM  HH(OPMAIIMOHHON
0e30IacHOCTH;

IMpaBOBbIM n

rpaduKyu Mpu M3y4eHUH MPOLECCOB U 3aBUCUMOCTEH, MPHU PEIICHUN
3a/1a4 U3 APYruxX y4eOHBIX MPEIMETOB U 3a/la4 U3 PEAbHON KU3HU;
BbIpaxaThb (OpMyJaMH 3aBUCUMOCTH MEXIY BEJINUYNHAMU;

- YMCTbH OICPHUPOBATH IMMOHATHUAMU: TOXKIACCTBO, TOKIACCTBCHHOC
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHH U
HEPaBEHCTB, PAaBHOCUJIILHOCTb YPAaBHCHUM, HEPABEHCTB U CHUCTEM,
palMoHaNIbHble, HppallOHATIbHbIE, I10Ka3aTelbHbIC, CTEIEHHBIE,
JorapupMHUECKUe, TPUTOHOMETPHUUECKUE ypaBHEHHS, HEPABEHCTBA
U CHCTEMBI;, YMETh pelllaTh YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C
MMOMOIIBIO PA3JIMYHBIX IPUEMOB; PCIIATh YPAaBHCHHA, HCPABCHCTBA U
CUCTEMBI C MapaMeTpoOM; NPUMEHATh ypaBHEHUS, HEPABEHCTBA, MX
CUCTCMbL JId PpPCHICHHUA MATCMATUYCCKUX 3aaa4 MW 3aJad U3
pa3IUYHBIX 00JIacTel HAyKW U PEATbHON KU3HH;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATUSIMHU: JBH)KCHUE,
napajulesbHBI  [EePeHoC, CHMMETpUSi Ha IUIOCKOCTM U B
MPOCTPAHCTBE, MOBOPOT, MpPeoOpa3oBaHHE TMOAOOUS, TOJO0HBIC
burypsl; yMeTh pacro3HaBaTh paBHBIC U MOJO0HBIC (DUTYPHI, B TOM
YUCJIC B NpHUPOAC, UCKYCCTBC, APXHUTCKTYPC, YMCTH HCIIOJIb30BAThH
reOMEeTPUUYECKHE OTHOIICHHUSI, HAXOUTh T€OMETPUUECKHIE BETUUNHBI
(mHA, YroJ, IJIOoHaab, 00BEM) MpPU pPEUICHUH 3a1ad U3 APYTUX
y4eOHBIX IPEIMETOB U U3 PEaIbHOM KU3HU
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- BIAJCTh HABBIKAMM pPACIO3HABAHHMS U 3AIIUTHI
uHpopmanuy, HHGOPMAIIMOHHOW  Oe30macHOCTH
JUYHOCTH

OK 03. [manupoBaTh
U PEaTn30BbIBATh
COOCTBEHHOE
npodeccuoHaIbHOe
Y JINYHOCTHOE
pa3BuUTHE,
MPEIIPUHIMATENBCKY
10 JICATEIBHOCTD B
npogecCuoHAITBHON
cdepe, UCTIOTB30BaTh
3HaHUS O MPABOBOM
1 (UHAHCOBOM
IPaMOTHOCTH B
Pa3IMIHBIX
KU3HEHHBIX
CUTYaIHsIX

B obnacTu 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

--  copMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI,
ATUYECKOI0 MOBEICHNUS;

- CIIOCOOHOCTH OIEHWBATh CUTYAIMI0 U MPUHUMATH

OCO3HaHHbIE pelieHus, OpPUEHTHUPYSICh Ha
MOpPaJIbHOHPABCTBEHHBIE HOPMBI U LIEHHOCTH;
- OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHHE

YCTOWYMBOTO OYIyIIETo;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POAMUTENSM U
(wnu) npyruM 4YjaeHaM CEeMbH, CO3JIaHHUI0 CEMbU Ha
OCHOBE  OCO3HAaHHOTO  MPUHATUS  LIEHHOCTEH
CEMEHHON XKU3HM B COOTBETCTBHUHU C TpPAJAULMUSIMHU
HapoaoB Poccuu;

OBnaneHue  yHUBEPCAIbHBIMU
JNEUCTBUSAMMU:

a) CaMOOpPTaHU3AITUS:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh IMO3HABATEIbHYIO
NeSITeNIbHOCTh, BBISBISITH MPOOJIEMbI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIC 3a/1auu B
0o0pa3oBaTeNbHON  JAEATEIPHOCTH U KU3HEHHBIX
CUTYalUIX;

- CaMOCTOSITEJIbHO COCTaBJISITh IJIaH  pEIIeHUs
mpoOJIeMbl C  Y4eTOM HMEIOIIUXCSI  PecypcCoB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMOYTCHHIA;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TIPOSBICHUIO
[IMPOKON DSPYIUIIMKA B Pa3HbIX OOJIACTSIX 3HAHHM,
MOCTOSIHHO TIOBBINIATH CBOM 0O0pa3oBaTEIbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

PEryJIATUBHBIMU

- yMETh OTIePHPOBATH MOHATHUSIMU: panmoHalbHbIE,
HPppalUOHAIILHBIC, TTOKA3aTCIIbHBIC, CTCIICHHBIC, JIOI‘apI/I(bMI/I‘IeCKI/Ie,
TPUTOHOMETPHUYECKUE YpPAaBHEHHSI W HEPAaBEHCTBA, MX CHCTEMBI; -
YMCTb OIICPpHUPOBATH IIOHATUAMMU: MHOT'OI'paHHUK, CCUCHUC
MHOTOTpaHHHKa, Ky0, apajuieNenune, Ipu3Ma, mupamMmusa, Gurypa
U TIOBEPXHOCTh BpAIIEHUS, IIWIHHIP, KOHYC, IIap, chepa, ceueHus
(GuUrypel BpamieHHs, IJIOCKOCTh, Kacaromascs cepbl, MHITUHIPA,
KOHyCa, IUIOIIAAb IIOBEPXHOCTH IHUpaMHIbI, MPU3MBI, KOHYCa,
NUIUHApPA, IUIomans cdepbl, o0beM Kyba, MPSAMOYTrOJIHHOTO
napajuiesienuIena, NMpaMuasl, IPU3MBbL, HUIUHIpa, KOHYCA, 11apa;
yMeHue n300pakaTh MHOTOTPAHHUKH U TTOBEPXHOCTH BPAICHHUSI, UX
CCUCHUA OT PYKH, C TIMOMOMIIBIKO YCPTCKHBIX HWHCTPYMCHTOB H
AJNIEKTPOHHBIX CPEACTB; YMETh paclio3HaBaTh CHMMETPHUIO B
NIPOCTPAHCTBE; YMETh PaCIiO3HABATh MPABHIIbHBIC MHOTOIPAaHHHKH;

- YMETb OIEpUPOBATH IMOHATHUAMU: IPIMOYrOJIbHAs CHUCTEMA
KOOPJIWHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOpA,
CKaJsipHOE TMPOWM3BEACHHE, YIroJd MEXAY BEKTOpaMHU, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOPA HA YHCIIO; HAXOIUTH C MMOMOIIBIO
U3YYCHHBIX (OpPMYT KOOPAWHATBHI CEPEIUHBI OTpPE3Ka, PACCTOSHUE
MEXIy ABYMS TOUKaMHU
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UCIOJIb30BaTh MpHUEMbl pedIeKCUu Al OLIEHKH
CUTYaIliH, BBIOOpA BEPHOTO PEIICHMUS;

- YMEThb OLEHUBAThb PHUCKH M CBOEBPEMEHHO
MIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

B) SMOIMOHAJIBHBIM WHTEUICKT, MPEATOoJararonui
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEH MOTHUBAILIMH, BKJIIOYAIONIEH CTpEMIICHUE
K JOCTIXKEHHMIO 1eJId M YCHeXy, OINTUMH3M,
MHHULMATUBHOCTb, YMEHUE ACHCTBOBATh, UCXOIA W3
CBOMX BO3MOKHOCTEH;

- SMIATHH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATH
SMOIIMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €0
P OCYILIECTBICHUH KOMMYHHKAIUH, CIIOCOOHOCTD K
COUYBCTBHIO U COTIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH
BBICTpanBaTh OTHOIIECHUS C JPYTUMHU JIIOJbMHU,
3a00TUTbCSA, TPOSIBIATH HUHTEpPEC U  pas3peniarb
KOH(JINKTEHI

OK 04. DddexTruBHO
B3aMMOJIEHCTBOBATH 1
pabortarth B
KOJUICKTUBE U
KOMaHJIe

TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPE/IEIICHUIO;

-OBJIaJICHWE HAaBBIKAMHU Y4eOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLMAJIbHON IEATENIbHOCTH;

OBiaieHe yHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
JIEHCTBUSMU

0) COBMECTHasI IeATEIIbHOCTb:

- TOHMMAaTh M WHCHOJB30BATh MPEUMYILECTBA
KOMAaH/THOW ¥ WHIUBUyaJIbHOU PaOOTHI;

- TMPUHUMATH LIETU COBMECTHOM JI€ATENbHOCTH,
OpPraHu30BbIBaTh U KOOPJIUHUPOBATH ACHCTBUS 1O €€
JOCTHKCHHUIO: COCTAaBIISITh ILUIaH JIefCcTBUA,
pacnpenenarb pojii ¢ YYeTOM MHEHUW y4aCTHUKOB
00CYXKIaTh pe3ybTaThl COBMECTHOM paboThI;

- KOOPAWMHUPOBATHh U BHITIOJHSITH PA0OTY B YCIOBHUAX

- YMETh ONEPUPOBATh MOHATUSIMU: CIYYAWHBIN ONBIT U CIy4YaliHOE
COOBITHE, BEPOSITHOCTh CIIyYalHOT'O COOBITHS; YMETh BBIYHMCIATDH
BEPOSITHOCTH C UCTIOJIH30BaHUEM IPaUIECKIX METOAOB; TPUMEHSTh
(OpMYIIBI CIOKEHUS U YMHOXKEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE
GdaxTel ¥ (HOpMYJIBI TIPU PEIICHUH 33]ad; OLEHHBATH BEPOSITHOCTH
PEATBbHBIX COOBITHI; 3HAKOMCTBO CO CIy4allHBIMU BEJTMYUHAMU;
YMEHHUE TIPUBOIUTH MIPUMEPHI TIPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

- yMeThb CBOOOJIHO OIEPHUPOBATH IMOHITUSMHU: CTEICHb C IENBIM
nokaszatejieM, KOpPEeHb HaTypaJbHOM  CTENEHH, CTENeHb C
palMoOHAILHBIM ~ TIOKa3aTeleM, CTeNeHb C  JACHCTBUTEIHHBIM
(BeiecTBEHHBIM) TOKa3aTeNeM, JIorapudm 4rcia, CHHyC, KOCUHYC U
TaHTEHC NMPOU3BOIIBHOTO YHCIIA;

- yMeThb CBOOOJHO ONEpPUPOBATH MOHATHAMH: TpapuK (QYHKIUH,
obpatHas GyHKIUS, KOMIO3UIMsS (YHKIHKM, JUHEHHAs (QyHKIuS,
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peanbHOTO, BHUPTYAIbHOTO W KOMOWHHMPOBAHHOTO
B3aHMOJCHCTBUS;
- OCYIIECTBIATh  IO3UTUBHOE  CTPATErHYECKOE

MIOBEICHUE B PpA3JINYHBIX CUTYALMsX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.
OBnaneHue  yHMBEPCAJIbHBIMU  PETYJISITUBHBIMU
NEUCTBUSIMU:

T) IpUHATHE ceOs U IPYTHX JIIOJCH:

- IPUHUMaTh MOTUBBI U apryMEHThbI JPYTuX JrOAeH
IIPU aHAJIN3€ PE3YyJIbTATOB JESITENbHOCTH;

- IIPU3HABaTh CBOE IPABO U MPABO IPYTUX JIOAEH Ha
OIIIMOKH,

- pa3BUBaTh CIOCOOHOCTh MOHMMATh MHUP C NO3ULIUU
JPYroro 4eaoBeKa

KBaZpaTuyHas  (yHKOUS, CTEHeHHas (QYHKOUS € LEJIBIM
nokaszarejieM,  TpUTOHOMeTpudyeckne  (QyHKIuM,  oOpaTHbIC
TPUTOHOMETPHUYECKHE GyHKIIH, HOKa3aTeabHas "

aorapudmuueckas (yHKIHUU; YMETh CTPOUTH Tpaduku (yHKUIHUH,
BBITIOJTHSITH TIPE0Opa3oBaHus rpaduKoB (PyHKITHIL;

- YMETh UCTIOJIb30BaTh TpapuKu QYHKIMNA JUIst H3y4eHHUs POLIECCOB
M 3aBUCHMOCTEH TIpH pEIIeHHH 3a1ad W3 JPYTUX Y4eOHBIX
OpEeIMETOB U M3 pealbHOW JKHU3HU; BBIpaXaTh (HopMyiaamu
3aBUCHMOCTH MEX/y BeTMUNHAMU;

- CBOOOJHO OIEPUPOBATH MOHATHSAMU: UYETHOCTh (PYHKIUH,
HEePHOANIHOCTh GyHKIMH, OrPaHWYEHHOCTD GyHKIHH,
MOHOTOHHOCTh ()YHKIIMH, SKCTpeMyM (YHKLIHH, HaubOosbliee |
HavMeHbIlee 3HAYeHHWs (YHKIMM Ha TPOMEKYTKE; YMETh
IPOBOJIUTH HUCCIIEAOBaHNE (DYHKIINH;

- YMETh UCIIOJIB30BAaTh CBOMCTBA M IrpadMKH (QYHKIMNA I PEIICHUS]
yYpaBHEHMI, HEPAaBEHCTB M 3aJad C IapaMeTpaMmH; U300paxkaTh Ha
KOOPAWHATHOM IUIOCKOCTM MHOXECTBa PpEIICHUN ypaBHEHH,
HEPaBEHCTB U UX CUCTEM

OK 05.
Ocy1ecTBIATH
YCTHYIO U
MHCbMEHHYIO
KOMMYHHUKAITUIO HA
rocyJaapCTBEHHOM
si3p1ke Poccuiickoi
denepauuy C y4eToM
0COOCHHOCTEH
COILIMAIILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B o0GnacTi 3¢TETHYECKOTrO BOCITUTAHHUS:

- ACTETHMYECKOE OTHOIIEHHWE K MHpY, BKIIOYast
ACTETUKY OBITa, HAYYHOTO U  TEXHUYECKOTO
TBOpYECTBA, CIOpTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHUH;

- CHOCOGHOCTB BOCHpI/IHI/IMaTI: pa3anHHe BUIbI
WCKYCCTBa, TPAIUIIMN U TBOPYECTBO CBOETO M IPYTHUX
HapO,Z[OB, OH_IYH_IaTB OMOIIMOHAJIBHOC BO3I[€I>1CTBPIG
HCKYCCTBA;

- Y6G)K,Z[€HHOCTB B 3HAUYUMOCTHU OJId JIUYHOCTH H
o0IecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
OTHUYECKHUX KYJIbTYPHBIX TpPaJUuLUA U HAPOIHOIO
TBOPYECTBA;

- TOTOBHOCTH K CaMOBBIpa)KeHI/IIO B pa3H1>1x BHUIax
WCKYCCTBa, CTpPEMJICHHE TPOSBIATh  KadecTBa

- yYMETh OIEPHPOBATh TOHATHSAMH: CpeaHee apudmerndeckoe,
MEIUaHa, HaI/I6OJ'H>H_I€e )41 HauUMCHBIIIEC 3HA4YCHUAI, pasmax,
JMCTIEPCHSI, CTaHAAPTHOE OTKJIOHEHHE YHCIIOBOTO HAabOpa; yMeHHe
U3BJICKaTh, MHTEPIPETHPOBATH MHPOPMALUIO, MPEACTABICHHYIO B
TabnuIax, Ha JauUarpaMMax, Tpadukax, OTPaKAIOIIYI0 CBOMCTBA
peanbHBIX TPOLIECCOB U SBJICHUH; MPEACTaBIATh WH(POPMALUIO C
MOMOIIBI0 TAaOJNWI] W JUarpamMM; KCCIENOBaTh CTaTUCTHYECKHE
JaHHBIC, B TOM 4YHUCJIC C NMPHUMCHCHUCM I‘pa(bI/I‘IeCKI/IX METOAOB U
AJIEKTPOHHBIX CPEJICTB;

- YMCTb OHNCPUPOBATL MOHATUAMU: TOYKA, IpsAMasd, IMJIOCKOCTD,
NPOCTPAHCTBO, JBYTPAHHBIA YrOJ, CKPEIIMBAIOUINECS TMPSIMBIE,
NapaJUIeIIbHOCTh U NEPIECHAUKYISIPHOCTh IPSIMBIX U INIOCKOCTEH,
YroJl MEXIy MPSMBIMH, YTOJ MEXKIY MPSIMOW M TUIOCKOCTBIO, yroJ
MEXIY TUIOCKOCTSIMH, pPACCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHie MEKAY MPSIMBIMU, PACCTOSHHE MEXY TUIOCKOCTSIMU;
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TBOPUYECKOMN JTUYHOCTH;

OBHaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMHA
NEUCTBUSIMU:

a) obmeHue:

- OCYIIECTBJIATH KOMMYHHKAIlMM BO Bcex cdepax
KU3HU;

- pacmo3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHUS,
IIOHUMATh 3HAYCHUC COMAJIbHBIX 3HAaKOB,
pacrno3HaBarth MPEINOCHUIKI KOH(IMKTHBIX
CUTyallUi ¥ CMATYATh KOH(IUKTHI;

- pa3BepHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY
3pCHUA C UCITOJIB30BAHUCM SA3BIKOBLIX CPCACTB

- YMETh HCIIOJIb30BaTh MPHU PEIICHUU 3a/ad U3yuyeHHbIE (akThl U
TEOpEeMbl TUIAHUMETPHUM; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaroIllero Mupa

OK 06. IlposBisaTh
rpak1aHCKO-
MaTpUOTUYECKYIO
MMO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE
IMOBEJICHNE Ha OCHOBE
TPAIUIIMOHHBIX
POCCHUICKUX
JyXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM
yuciae ¢ y4eToMm
rapMOHU3AIUU
MEKHAITMOHAIBHBIX
U MEXPEIUTHO3HBIX
OTHOIIICHHH,
MIPUMEHSATD
CTaHIapThI
AHTUKOPPYNLHOHHOT
0 TIOBEACHUS

- OCO3HaHUE 00yJaromuMucs pOCCUICKON
rpaXX1aHCKOW UICHTUYHOCTH;

- LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHEW MO3UIUU
JIMYHOCTH HAa OCHOBE JIyXOBHO-HPaBCTBEHHBIX
eHHocted  HaponoB  Poccuiickoit  ®Denepanuu,
HUCTOPUYECKHUX u HallMOHATBHO-KYJIbTYPHBIX
Tpaguiui, G(OPMHUPOBAHWE CHCTEMBI 3HAYMMBIX
IICHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIILIMOHHOTO MHPOBO33pPEHHUS,
MPaBOCO3HAHUS, DKOJIOTHYECKOM KYJbTYpHI,
CIIOCOOHOCTH CTaBHUTh IIEJIM M CTPOUTH >KHU3HECHHBIE
IUIAHBI;

B dacTu rpaxk1aHCKOr0 BOCIIUTAHUS:

- OCO3HAaHHE CBOMX KOHCTUTYLHOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIKA;

- TOpUHSATHE  TPAAMIMOHHBIX  HAIMOHAIbHBIX,
00IIIeUeI0BeYeCKUX T'YMaHUCTUYECKHUX u
JIEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTH MPOTUBOCTOATH HUJICOJIOTUH
AKCTPEMHU3MA, HAI[MOHAJIN3Ma, KceHopoouu,
JTUCKPUMHUHAIIMK 110 COLUAJIbHBIM, PEIUTHO3HBIM,

- yYMEThb OIEpPUpPOBATH IOHATHUAMH: IIPSIMOYIOJbHAs CHCTEMA
KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOpP, KOOPAMHATBHI BEKTOPA,
CKALIPHOE IPOU3BEACHUE, YrOol MEXAY BEKTOpaMH, Cymma
BEKTOPOB, IPOM3BEJCHUE BEKTOPA HA YUCJIO; HAXOAUTH C TOMOLIBIO
U3y4EHHBIX (OPMYJI KOOPAMHATBHI CEPEIUHBI OTPE3Ka, PAacCCTOSHHE
MEXY IBYMSI TOUKaMU;

-yMeTb BBIOMpPATh MOAXOIAIIMN W3YYEHHBIM METOZ Ul pPELICHUs
3aJaud, pacro3HaBaTh MareMaTHyeckue (PakThl U MaTeMaTHUYECKUE
MOJIENIN B NPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX, B MCKYCCTBE;
YMEHME NPUBOAUTH I[PUMEPHl  MaTEeMaTHYECKHX  OTKPBITHUI
POCCUICKOM U MUPOBOM MaTEMAaTHUYECKON HAYKH.

- YMETb ONEpUPOBATH MOHATUSAMU: CIIyYalHBIM ONBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOI'O COOBITHS; YMETh BBIYMCIATH
BEPOSTHOCTH C UCTOJIB30BAHUEM IPahUUECKUX METOAOB; TPUMEHSTh
(OpMyIIBI CIIOKEHUSI U YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE
¢daxThl ¥ (HOopMyJBI MPU PEIICHUH 33Jay; OLEHHBATH BEPOSITHOCTU
pealbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4ailHBIMH BEJINYMHAMU;
yYMEHUE MPUBOJIUTH MPUMEPHI POSIBICHUS 3aKOHA OOJIBIINX YHCEN B
HPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX
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pacoBBIM, HALIMOHAJIBHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JIESTEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro OO0IlecTBa, y4acTBOBATh B
CaMOYTIpaBJICHUU B 0011eo00pa3oBaTeIbLHOM
OpraHu3alMM U IETCKO-FOHOIIECKUX OpraHu3alusX;

- yYMEHHE B3aUMOJICUCTBOBaTh C COLMAJIbHBIMHU
MHCTUTYTaMU B COOTBETCTBHM C MX (YHKIUSAMHU U
Ha3HAUYCHHEM;

- TOTOBHOCTh K TYMAHUTApHOM M BOJIOHTEPCKOM
NEeSTEIbHOCTH;

MaTPUOTHYECKOTO0 BOCIIUTAHUS:

- cOpMHUPOBAHHOCTH POCCHUUCKOW Tpa)TaHCKOU
WJEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTHU Imepeln PoauHou,
TrOpJIOCTH 3a CBOM Kpail, cBot0 PonnHy, CBOM SI3bIK U
KYJIBTYPY, MPOILIOe u HaCTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- I1EHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM
CUMBOJIaM,  HCTOPHUYECKOMY M  I[PUPOJHOMY
HacleAulo, NaMATHUKaM, TpaJulUsIM  HapoOJIOB
Poccun, noctuxkenusim Poccun B Hayke, UCKYCCTBE,
CHOPTE, TEXHOJIOTUSIX U TPYIE;

- ujeiiHas yO0eKI€HHOCTb, TOTOBHOCTb K CITYKEHUIO
u 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €ro

cynb0y; OCBOCHHBIC o0yJarouMucs
MEXIMPEIMETHBIE  TOHATHUS W YHUBEPCAIbHBIC
y4ecOHbBIC JEHCTBUS (perynsaTuBHBIE,

IIO3HAaBaTCJIbHEIC, KOMMyHI/IKaTI/IBHbIe);
- CIMMOCOOHOCTD MX HCIOJIb30BAaHUSA B IMO3HABATEIIHLHOM

U COUMAJIbHOM  TpPaKTUKE, TOTOBHOCTb K
CaMOCTOSITEIbHOMY TUTAaHUPOBAHUIO u
OCYILIECTBIIEHUIO yaeOHOU NEeSTeIbHOCTH,

OpraHM3alii  y4eOHOTO  COTpPyJHUYECTBA  C




61

MeJarorHYeCKUMHA pabOTHUKAMH M CBEPCTHUKAMH, K
yLIaCTI/IIO B HOCTpOGHI/II/I I/IHI[I/IBI/I,Z[ya.HBHOI‘;I
00pa3oBaTeNbHON TPACKTOPUH,

- OBJIAICHUC HAaBbBIKaAMH y‘I@GHO-HCCHGI{OB&TGHBCKOﬁ,
MPOEKTHOM M COIMATILHON IEATEIIbHOCTH

OK 07.
CopelicTBOBaTh
COXPAaHEHHUIO
OKpY>Karolleu cpenbl,
pecypcocOepeKeHHIO,
MPUMEHSATH 3HaHUS 00
W3MEHEHUHU KJIuMaTa,
TIPUHIIHITBI
OEpEKITUBOTO
IIPOU3BOJICTBA,

s dexTUBHO
JIENCTBOBATE B
YpE3BBIYANHBIX
CUTYaIUsIX

HE NpPUHUMATH JEHCTBUS, NPUHOCSIINE Bpea
OKpY>KalolleH cpere;

- yMeThb  NPOTHO3UPOBATh  HEOIArONPUSTHBIC
OKOJIOTMYCCKUE TMOCICACTBHUA HNPCAIIPUHHUMACMBIX

NEWCTBUM, IPEOTBPALIATh HX;

- pacUIMpUTh OMNBIT JAEATEIBHOCTH 3KOJIOIMYECKON
HAIpaBJICHHOCTH;

- pa3pabarTbIBaTh IJIaH PELICHHS IPOOJIEMBI C YYETOM

aHajan3a MMEIOIINX CS MaTepHUATbHBIX u
HEMaTepHaIbHBIX PECYPCOB;

- OCYHICCTBJIATH  IICJICHANPABICHHBIA  ITOWCK
MepeHoca CPeACTB W CIOCOOOB  JICWCTBHS B

podecCHOHATEHYIO CPEy;

- yMeThb TEPEHOCUTh 3HAHHS B IMO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIBHOCTH;

- mpejJiaraTb HOBBIC MPOEKTHI, OLEHHBATH HICU C
MO3UIIMKU HOBHU3HbI, OPUTMHAJIIBHOCTH, HpaKTquCKOﬁ
3HAYUMOCTH;

- JaBaTb OLCHKY HOBBIM CUTYyaAllUAM,
KOPPEKTHBBI B JIeSATEIbHOCTD,
COOTBETCTBHUE PE3YILTATOB LIEIAM

BHOCHUTH
OLIEHHUBATD

- yYMeTh ONEpUPOBaTh TOHATHAMH: (QYHKIHUS, HENpepbIBHAS
(byHKLUMS, TPOU3BOHAS, TIEPBOOOpa3Hasi, ONpeIeIeHHbI HHTErPal;
YMETh  HAXOAWTh IPOU3BOJHBIC  OJJEMEHTApHBIX  (YHKIIHH,
UCTIONB3Ysl CIIPaBOYHBIC MaTepHallbl; MUCCIEA0BaTh B MPOCTEHIINX
ciydasx (YHKIIMM Ha MOHOTOHHOCTh, HAXOJIUTh HAWOOINBIIHE |
HaMMEHBIINE 3HAaYeHUs! PYHKLIUN; CTPOUTH TPaPUKH MHOTOUICHOB C
UCTIOJIB30BaHUEM allliapata MaTeMaTHYECKOTO aHajH3a; MPUMEHSTh
NPOM3BOJHYI0O TIPU PpEIIEHWH 3a/Jad Ha JBIDKEHHUE, pelaTh
NPaKTUKO-OPUEHTHPOBAHHBIC  33aJaud  Ha  HAaWOOJbIIUE W
HalMEHBIIME 3HAYCHHUS, HAa HAXOXKJIEHHE IIyTH, CKOPOCTH H
YCKOPCHUS;

- YMETh OIEPHPOBATH MOHSTHUSMHU: IBI)KEHHE B IPOCTPAHCTBE,
noJo0HbIe (DUTYPBI B TMPOCTPAHCTBE;, HCIOIb30BAaTh OTHOILICHHE
TJIOMIAJIEH TMOBEPXHOCTEH W O0BEMOB TMOMOOHBIX (uryp mpu
peIIeHUH 3a1a4;

- YMETh BBIYMCIATH TEOMETPHYECKHE BEIWYMHBI (JJTUHA, YTOJI,
Iomaab, 00beM, IUIOMAAb MOBEPXHOCTH), MCIIONB3YsI U3yUCHHBIC
(bOpPMYJITBI U METOIBI
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2. KOAUPUKATOP ONEHOYHBIX CPEACTB

D yHKIHUOHAIBHBIN IPU3HAK
OLICHOYHOTO CPE/ICTBA
(THI KOHTPOJBHOTO 33JIaHUS)

Merton/dbopma KOHTPOIIS

CobecenoBanne YcTHBIN onpoc

IIpakTyeckoe 3ananue IIpakTHueckue 3aHsATHS, SK3aMEH
CamocrosiTenbHas pabota|OnopHbBIi KOHCTIEKT, KOHTPOJIbHAs padoTa
o0yyJaromerocs

Pacnpenenenue TUIOB KOHTPOJIBHBIX 33JJaHUI MO TEMaM
JJIA OILICHUBAHUA Hp@I[MGTHbIX p€3yﬂbTaTOB.

Haunmenosanue TeMEI

®opmupyembie OK

Tum KOHTPOJIBHOI'O 3alaHUA

Paznen 1. [loBTopeHue Kypca MaTeMaTUKHA OCHOBHOM IIKOJIBI

IIPSIMOM U TNIOCKOCTH, IJIOCKOCTEH

Tema 1.1. OK 1,0K 2, OK 3, KP
Henp u 3anaun matematuku npu ocsoenun | OK 4, OK 5, OK 6, OK
CHEAAIbHOCTHA 7
Tema 1.2. OK1,0K 2, 0K 3, KP
Yucna u BelunciaeHus. Beipaxkenus u OK 4, OK 5, OK 6, OK
npeoOpa3oBaHuUs 7
Tema 1.3, OK 1,0K 2, OK 3, I1P, KP
OK 4, OK 5, OK 6, OK
['eomeTpus Ha mIOCKOCTH 7
Tema 1.4, OK1,0K 2, 0K 3, IIP, KP
OK 4, 0K 5, 0K 6, OK
[IpotieHTHBIE BHIYUCICHUS 7
Tema 1.5. OK 1,0K 2, OK 3, I1P, KP
OK 4, OK 5, OK 6, OK
YpaBHEHUs U HEPABEHCTBA 7
Tea 1.6. OK1,0K 2, 0K 3, KP
N OK 4, 0K 5, OK 6, OK
CucreMbl ypaBHEHHUI U HEPABEHCTB 7
Tema 1.7, OK 1,0K 2, OK 3, KP
N OK 4, OK 5, OK 6, OK
Bxo1HOM KOHTPOJIb 7
Pa3nen 2. KoMIuiekcHEIE ynciia
Tema 2.1. OK 1,0K 2, 0K 4, OK
Kommekcubie uncia OK 7
Tema 2.2. OK 1,0K 2, 0K 4, [P
[IpruMeHeHne KOMIUIEKCHBIX YHCE OK 7
Pasnen 3. IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE
Tema 3.1. OK 1, OK 3, OK 4, OK, ®O
OCHOBHBIE OHSTHS CTEPEOMETPHH. OK 7
Pacnosiosxkenne npsiMbIX M TJIOCKOCTEH
Tema 3.2. OK 1, OK 3, OK 4, OK, ®0O
[TapannenbHOCTh NPAMBIX, IPAMOU 1 OK 7
IUIOCKOCTH, INIOCKOCTEM
Tema 3.3. [lepneHANKYISIPHOCTD TIPSIMBIX, OK 1, 0K 3, OK 4, OK, ®0O

OK7
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HanmenoBanue temsl ®opmupyemsle OK | Tun KOHTPOJIBHOTO 33AaHUS
Tema 3.4. OK 1, OK 3, OK 4, OK
TeopeMa 0 Tpex nepneHuKyIsipax OK 7
Tema 3.5. OK 1, OK 3, OK 4, I1P
[TapamienbHble, NEPIIEHIUKYIISIPHBIC IIPSIMbIE OK 7
1 IJIOCKOCTH B IPOCTPAHCTBE
Tema 3.6. OK 1, OK 3, OK 4, KP
Pemenue 3agau. [Ipsimbie 1 JI0CKOCTH B OK 7
MPOCTPAHCTBE
Paznen 4. KoopinHaThl 1 BEKTOPHI
Tema 4.1. OK 02, OK 3, OK 4, OK, ®O
JlekapTOBBI KOOPIMHATHI B TPOCTPAHCTBE. OK 7
Paccrosinne Mex1y IByMsl TOUKAMH.
KoopauHatsl cepeilnHbI OTpe3Ka
Tema 4.2. OK 02, OK 3, OK 4, OK, ®O
BekTopsl B mpocTpaHCTBE. YTOI MEXITY OK 7
BekTOopaMu. CKasipHOE MPOU3BEICHHE
BEKTOPOB
Tema 4.3. OK 02, OK 3, OK 4, I1P
[IpakTHKO-OpHUEHTHPOBAHHBIE 337aUu Ha OK 7
KOOPJAMHATHOW INIOCKOCTH
Tema 4.4, OK 02, OK 3, OK 4, KP
Pemenue 3amgad. KoopauHatsl U BEKTOPHI OK 7
Pazpen 5. MHOrorpaHHUKY U TeJla BpaleHus
Tema 5.1, OK 1,0K 2, OK 3, OK, ®O
OK 4, OK 5, OK 6,
Bepmmnsl, pebpa, rpaHi MHOTOIpaHHUKA OK 7
Tema 5.2. OK 1, 0K 2, OK 3, OK, ®O
[Ipu3ma, ee coCcTaBIISIONINE, CCUCHUS. OK 4, 0K 5, 0K 6,
IIpsiMast ¥ IpaBUIIbHASL IPU3MBI OK 7
Tema 5.3. OK 1, 0K 2, OK 3, KP
[Mapannenenunen, kyo. Ceuenue Ky0a, OK 4, 0K 5, OK 6,
napasuiesienurena OK 7
Tema 5.4. OK 1,0K 2, OK 3, OK OK, ®O
[Tupamupa, ee cocTaBisrONIMEe, CEYEHUE. 4, OK 5, OK 6, OK 7
IIpaBunbHas nupaMua. Y ceueHHast
npamMuaa
Tema 5.5. OK 1,0K 2, OK 3, OK KP
bokoBas u nonHas noBepxHocTh npusmel, | 4, OK 5, OK 6, OK 7
UpaMUbI
Tema 5.6. OK 1,0K 2, OK 3, OK OK, ®O
CummeTtpust B KyOe, rmapajuieNienure/e, 4, OK 5, OK 6, OK 7
pu3Me, NupaMuie
Tema 5.7. OK 1,0K 2, OK 3, OK I1P
ITpumepsl cummeTpuii B mpodeccun 4,0K 5, OK 6, OK 7
Tewma 5.8. OK 1,0K 2, OK 3, OK I1P
[IpaBunbHbIe MHOTOrpaHHUKH, UX cBoiicTBa | 4, OK' 5, OK 6, OK 7
Tema 5.9. OK 1,0K 2, OK 3, OK KP

Hununap, ero cocrapisoomue. CedeHue

4,0K 5, 0K 6, OK 7
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HanmenoBanue temsl ®opmupyemsle OK | Tun KOHTPOJIBHOTO 33AaHUS
MUAJTUHIPA
Tewma 5.10. OK1,0K2,0K 3, 0K KP
Konyc, ero cocrasnsatonue. Ceuenue konyca| 4, OK 5, OK 6, OK 7
Tema 5.11. OK1,0K2,0K 3, 0K OK
VYceuennslit konyc. CeueHre yce4eHHOTO 4, OK5,0K6,0K7
KOHYyCa
Tema 5.12. OK1,0K2,0K 3, 0K OK
[Tap u cdhepa, ux ceyeHus 4, OK 5,0K 6, OK 7
Tema 5.13. OK1,0K2,0K 3, 0K OK, ®0O
IToustre 006 00beMe Tena. OTHOIIECHHE 4, OK 5,0K 6, OK 7
00BEMOB MOJOOHBIX TEII
Tema 5.14. OK1,0K2,0K 3, 0K KP
OOBEeMBI U IJIOMAAN TOBEPXHOCTEH T 4, OK5,0K 6, 0K 7
Tema 5.15. OK1,0K2,0K 3, 0K [P
KoMOuHammm MHOTOTPaHHUKOB U TEJ 4, OK 5, OK 6, OK 7
BpaIleHus
Tema 5.16. OK 1,0K2,0K 3, 0K ITP
I'eomerpuueckue komOuHanuu Ha npaktuke | 4, OK 5, OK 6, OK 7
Tema 5.17. OK 1,0K2,0K 3, 0K KP
Pemenue 3agau. MHOTOrpaHHUKY U TEJa 4, 0K 5, OK 6, OK 7
BpaIeHus
Paznen 6. MHOXKecTBa. DJIeMEHTHI TeOpUu rpadoB
Tema 6.1. OK 1, OK 4, OK 6, OK OK
MHoxecTBa /
Tema 6.2. OK 1, OK 4, OK 6, OK [P
Ornepanuy ¢ MHOKECTBaMU 7
Tema 6.3. OK 1, OK 4, OK 6, OK [P
I'padbr 7
Tema 6.4, OK 1, OK 4, OK 6, OK KP
Pemenue 3amau. MuoxectBa, ['padnr u ux 7
MIPUMECHCHHE
Paznen 7. DnemeHTh KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSITHOCTEH
Tema 7.1. OK1,0K2,0K 3, 0K OK, ®0O
OCHOBHBIE TOHATHUSI KOMOWHATOPHUKHU 4, OK 5, OK7
Tema 7.2. OK1,0K2,0K 3, 0K OK, ®0O
CoOmiTHE, BEpOSATHOCTH COOBITHS. ClIOKeHHE 4, OK 5,0K 7
Y YMHOKEHHUE BEPOSITHOCTEN
Tema 7.3. OK1,0K2,0K 3, 0K [P
BeposiTHOCTB B Tpo(hecCHOHAIBHBIX 3a/1a4ax 4,0K 5, 0K 7
Tema 7.4. OK1,0K2,0K 3, 0K OK
JluckpetHas ciydaiiHasi BETMYMHA, 3aKOH €€ 4,0K 5,0K 7
pacrpeaesIeHus
Tema 7.5. OK1,0K2,0K 3, 0K KP
3amayn MaTeMaTUUeCKOl CTaTHCTHKHU 4, OK 5, OK7
Tema 7.6. OK1,0K2,0K 3, 0K [P
CocrasiieHue TabIUIl ¥ [uarpamMm Ha 4, OK5,0K 7

MIPaKTUKE
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HanmenoBanune TeMbl

®opmupyemsie OK

TuI KOHTPOJIBHOTO 3a1aHUS

Tema 7.7.
Pemenue 3a1a4. DneMeHThl KOMOUHATOPUKH,
CTATUCTHKH U TEOPUU BEPOSITHOCTEN

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

KP

Paznen 8. OcHOBBI TpuroHoMmerpuu. Tpuronomerpuyeckue QyHKIHH

Tema 8.1. OK 1,0K 2, 0K 3, OK OK, ITP
Tpuronomerpuueckue GyHKIUU 4,0K 5,0K 6,0K 7
MPOU3BOJIBLHOTO yria, yhcia. Paguannas u
rpagycHas Mepa yria
Tema 8.2. OK 1,0K 2, 0K 3, OK OK, ®O
OcHoBHbIe TpUuroHomerpuueckue Toxaecrra.| 4, OK 5, OK 6, OK 7
DopmyJIbl TPUBEICHUS
Tema 8.3. OK 1,0K 2, OK 3, OK OK
Cunyc, KocuHyc, TaHreHc cymmbl U pazHoctu| 4, OK 5, OK 6, OK 7
IByX yrioB. CHHYC U KOCHHYC JBOMHOIO
yria. @opMyIibl MOJOBUHHOIO yIiia
Tema 8.4. OK 1,0K 2, OK 3, OK OK, ®O
Oynknun, ux cBoictea. Criocoosl 3amanus | 4, OK 5, OK 6, OK 7
byHKIMI
Tema 8.5. OK 1,0K 2, OK 3, OK OK
Tpuronomerpuueckue 4, OK 5, OK 6, OK 7
(yHKINHU, UX CBOMCTBA U rpaduku
Tema 8.6. OK 1,0K 2, 0K 3, OK [1P
[TpeoOpaszoBanue rpaduxon 4,0K 5,0K 6,0K 7
TPUTOHOMETPUUECKHUX (QYHKIUI
Tema 8.7. OK 1,0K 2, OK 3, OK 1P
Onucanue npou3BOACTBEHHBIX mporecco ¢ | 4, OK 5, OK 6, OK 7
OMOIIBIO TPaUKOB (PYHKITHIA
Tema 8.8. OK 1,0K 2, 0K 3, OK OK, ®O
Ob6parnble Tpuronomerpudeckne pyukuun | 4, OK 5, OK 6, OK 7
Tema 8.9. OK 1,0K 2, 0K 3, OK KP
Tpuronomerpruyeckue ypaBHEHUS U 4,0K 5,0K 6,0K 7
HEPABEHCTBA
Tema 8.10. OK 1,0K 2, OK 3, OK KP
Cucrtembl Tpuronomerpuieckux ypasuenuii | 4, OK 5, OK 6, OK 7
Tema 8.11. OK 1,0K 2, 0K 3, OK KP
Pemenue 3amau. OcHoBel Tpuronometpun. | 4, OK 5, OK 6, OK 7
Tpuronomerpuyeckue QyHKIMH
Paznen 9. Crenenn u kopau. CteneHHas QyHKIUSA
Tema 9.1. OK 1,0K 2, 0K 3, OK OK, ®O
CrenenHast GyHKIIUS, €€ CBOWCTBA 4,0K 5, 0K 7
Tema 9.2. OK 1,0K 2, 0K 3, OK [P
[IpeoOpa3oBanue BEIPAKEHH ¢ KOPHSIMH N- 4,0K 5,0K 7
Ol CTeNeHn
Tema 9.3. OK 1,0K 2, OK 3, OK KP
CBolicTBa CTENEHHU C PAllMOHATBHBIM U 4, OK 5, 0K 7
JEHCTBUTENLHBIM IMOKA3aTeIsIMU
Tema 9.4. OK 1,0K 2, 0K 3, OK [P

PeuieHne nppanuoHaJIbHBIX YPABHEHHUN U

4,0K 5, 0K 7
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HanmenoBanue temsl ®opmupyemsle OK | Tun KOHTPOJIBHOTO 33AaHUS
HEPABEHCTB
Tema 9.5. OK 1,0K 2, 0K 3, OK KP
Crenern u kopHH. CtenieHHast QYHKIIHS 4, 0K 5, OK 7
Paznen 10. [lokazaTenpHast pyHKIMS
Tema 10.1. OK 1,0K 2, 0K 3, OK OK
[oxa3zaTenpHast QpyHKIH, €€ CBOMCTBa 4,0K 5, 0K 7
Tema 10.2. OK 1,0K 2, 0K 3, OK TP
Pemienue nokazaTenbHbIX YpaBHEHUH U 4, 0K 5, 0K 7
HEPaBEHCTB OK1,0K2,0K 3, 0K [P
Tema 10.3. 4,0K 5, 0K 7
CucreMbl TOKa3aTeNIbHBIX YPaBHEHUH OK 1, 0K 2, OK 3, OK KP
Tema 10.4. 4,0K 5,0K 7
Pemenue 3amau. [TokazarenbHas GyHKIUS
Paznen 11. Jlorapudmsl. Jlorapupmuyaeckas GyHKIus
Tema 11.1. OK 1,0K 2, 0K 3, OK OK
Jlorapudm uncna. JlecaTHUHbIN 1 4,0K 5,0K 7
HATYpaJIbHBIN JIorapuMBbl, YUCIIO €
Tema 11.2. OK 1,0K 2, 0K 3, OK KP
Csotictsa norapupmon. Oneparus 4,0K5,0K7
JoTapu(MUPOBAHUS
Tema 11.3. OK 1,0K 2, OK 3, OK OK, ®O
Jlorapudmudeckas hyHKIMS, €€ CBOWCTBA 4,0K 5,0K 7
Tema 11.4. OK 1,0K 2, 0K 3, OK 1P
Pemenue norapudpMuuecknx ypaBHEHUN U 4, 0K 5,0K7
HEPABEHCTB
Tema 11.5. OK 1,0K 2, 0K 3, OK OK
Cuctemsl Jorapu(pMUUECKUX YpaBHEHHH 4,0K 5, 0K 7
Tema 11.6. OK 1,0K 2, 0K 3, OK [1P
Jlorapu¢msl B IpUPOJIe U TEXHUKE 4,0K 5, 0K 7
Tema 11.7. OK 1,0K 2, 0K 3, OK KP
Pemenue 3amau. Jlorapugmel. 4,0K 5,0K 7
Jlorapudmuaeckast hyHKIHS
Paznen 12. [IponsBoaHas GyHKINH, €€ TPUMEHEHUE
Tema 12.1. OK 1,0K 2, OK 3, OK OK
[Tonsitue npousBoaHoi. DopMyIibl U 4, 0K 5,0K 6, 0K 7
npaBuia qudepeHMpoBaHUs
Tema 12.2. OK 1,0K 2, 0K 3, OK KP
IIpon3BoHbBIE CyMMBI, pa3HOCTH 4,0K 5,0K 6,0K 7
MIPOU3BE/ICHNUS], YaCTHOTO
Tema 12.3. OK 1,0K 2, 0K 3, OK 1P
[Ipou3BogHBIE TPUTOHOMETPUUECKUX 4, 0K 5,0K 6, 0K 7
¢bynkuuid. [IponsBoHas cioxHOM QyHKIHH
Tema 12.4. OK 1,0K 2, 0K 3, OK OK
[TonsaTue o HENPEPHIBHOCTH (YHKIIHH. 4,0K 5, 0K 6,0K 7
Meton MHTEpBaAIOB
Tema 12.5. OK 1,0K 2, OK 3, OK OK
['eomeTpuyeckuii U PU3NIECKUIA CMBICTT 4, OK 5, OK 6, OK 7
MIPOU3BOAHON
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HanmenoBanue temsl ®opmupyemsle OK | Tun KOHTPOJIBHOTO 33AaHUS
Tema 12.6. OK1,0K2,0K 3, 0K ITP
du3nyuecKuil CMbICI TPOU3BOIHOM B 4, 0K 5, OK 6, OK 7
po(eCCHOHANIBHBIX 3a71a4ax
Tema 12.7. OK 1,0K2,OK 3, OK KP
MonHoToHHOCTh (hyHKIHH. TOYKH 4, OK 5, OK 6, OK 7
IKCTpeMyMa
Tema 12.8. OK 1,0K2,0K 3, 0K OK
HccnenoBanue QyHKIMI U TOCTpOCHHE 4,0K 5,0K 6,0K 7
rpauKoB
Tema 12.9. OK1,0K2, 0K 3, OK KP
HauOonrlee 1 HauMeHbIIIee 3HAYEHUS 4, OK 5, OK 6, OK 7
byHKIIMHN
Tema 12.10. OK1,0K2,0K 3, 0K ITP
Haxoxnenne ontumansHoro pesynsrarac | 4, OK 5, OK 6, OK 7
MTOMOIIIbIO TTPOU3BOAHOM B MPAKTHIECKUX
3a7a4ax
Tema 12.11. OK 1,0K2,0K 3, 0K KP
Pemenue 3amau. [IpousBoanas pynkuuu, ee | 4, OK 5, OK 6, OK 7
MIPUMCHCHHE
Paznen 13. IlepBooOpasnast GpyHKIIUM, €€ TPUMEHEHNE
Tema 13.1. OK 1,0K 2, 0K 3, OK OK
[TepBooOpaznas ¢pynkiuu. [Tpasuna 4,0K 5,0K 6,0K 7
HaXO0XKJICHHUS EPBOOOPA3HBIX
Tema 13.2. OK 1,0K2,0K 3, 0K OK
[Inomane KpUBOJIMHEWHON Tpaneuu. 4, 0K 5, OK 6, OK 7
®dopmyna Herotona — Jlelibnuna
Tema 13.3. OK1,0K2, 0K 3, OK KP
Heonpenenennslii u onpeieneHHbIN 4, OK 5, OK 6, OK 7
WHTETPAIBI
Tema 13.4. OK1,0K2,0K 3, 0K 1P
[TonsTue 06 onpenenennom uaTerpane kak | 4, OK 5, OK 6, OK 7
TUIONI[AAN KPUBOJIMHEHHON Tpaneunu
Tema 13.5. OK 1,0K2, 0K 3, OK I1P
OnpeniesIeHHbIN MHTErpall B )KU3HU 4, OK 5, OK 6, OK 7
Tema 13.6. OK 1,0K2,0OK 3, OK KP
Pemenue 3anau. [leppoo6paznas pynkmuu, | 4, OK 5, OK 6, OK 7
ee MPUMEHEHUE
Paznen 14. YpaBHeHus 1 HepaBeHCTBA
Tema 14.1. OK1,0K2,0K 3, 0K [P
PaBHoCHIIbHOCTE ypaBHeHUl U HepaBeHCTB. | 4, OK 5, OK 6, OK 7
OO01Hie METOTBI peIICHUS
Tema 14.2. OK 1,0K2, 0K 3, OK I1P
['padpuaeckuit meron pemenus ypasuennii, | 4, OK 5, OK 6, OK 7
HEPABCHCTB
Tema 14.3. OK1,0K2,0K 3, 0K 1P
YpaBHEHUs 1 HEPABEHCTBA C MOJYJIEM 4, OK5,0K 6, 0K 7
Tema 14.4. OK1,0K2,0K 3, 0K KP
YpaBHeHus u HepaBeHcTBa ¢ napamerpamu | 4, OK 5, OK 6, OK 7
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HanmenoBanue temsl ®opmupyemsle OK | Tun KOHTPOJIBHOTO 33AaHUS
Tema 14.5. OK 1,0K 2, OK 3, OK I1P
CocraBiieHUE U pelIeHre 4, OK 5, 0K 6,0K7
npodeccnoHaNbHBIX 33/1a4 ¢ TOMOIIbIO
YpaBHEHUN
Tema 14.6. OK 1,0K 2, OK 3, OK I1P
Pemenue 3amau. Ypasuenus u HepaBencta | 4, OK'5, OK 6, OK 7
[TpoMexxyTouHas K3aMCH
aTTecTaIus

YcnoBHbIe 0003HAUEHUS:

@O — poHTaNBHBIN (YCTHBIH) OIPOC;

OK — npoBepka OmOpHBIX KOHCIIEKTOB;
1P — BBINOIIHEHUE TPAKTUYECKON pabOTHI;
KP — xonTponbHas paboTa;

3 — 3K3aMeH.

3. CHCTEMA OIIEHKHW OBPA3OBATEJIBHBIX JOCTHKEHUM OBYUYAIOIINXCS IO
KAXKIOMY OHEHOYHOMY CPEJACTBY
OneHka WHAMBHIYAIbHBIX O00pa30BaTENbHBIX JAOCTHKCHHA 110 pe3ylbTaTaM TEeKYIIETro
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTECTAllMX MPOU3BOAMTCS B COOTBETCTBUH C YHUBEPCATHHON IIKAIOH
(Tabnuia)

[Ipouent KavecTBeHHas OlleHKa MHIMBUTYaIbHBIX
PE3yIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKEHUN

(MpaBUIIBHBIX OTBETOB) Oam1 (oTMeTKa) BepOaTbHBIN aHAIOT
90-100 5 OTJINYHO

80-89 4 XOpOIIIO

70-79 3 YIOBJIETBOPUTEIHHO
menHee 70 2 HEYIOBJICTBOPUTEIHLHO

Kputepun o1ieHKH BBIMOJIHEHHOTO MPAKTUYECKOTO 3a/1aHus/ KOHTPOJIbHas paboTa

Onenka 5 («OTIMYHO») CTaBUTCA 3a paboTy, BBHIMOJHEHHYIO IOJHOCTHIO 0€3 OMMOOK U
HEIOYETOB.

OneHka 4 («XOpoIo») CTaBUTCS 3a pabOTy, BBIIOJHEHHYIO MOJHOCTBIO, HO NPU HAJIIMYUU B
Hel He OoJiee 0JTHOM HerpyOoi OMMOKHK M OJTHOTO HefouéTa, He Oosee TpEX HeAoUETOB.

Onenka 3 («yIOBJIETBOPUTEILHO») CTABUTCS, €CIM 0OYUYaIOIIMICS MPAaBUIBHO BBHITIOIHUI HE
MeHee 2/3 Bceit paboThl WK JOIMYCTHII He Oosiee 0fHO# Tpy0oit omMOKY U IBYX HETOUYETOB, HE OoJee
oJIHOU Tpy0Ooil m onHOM He TpyOol omuOKu, He Oonee TPEX HErpyOBIX OMIMOOK, OJHOW HErpyOoit
OImMOKH ¥ TPEX HEAOUETOB, MPU HATTUIUH YETHIPEX-TIATH HEOUETOB.

Onenka 2 («HEYHOBIETBOPUTENHHO») CTABUTCS, €CIU YHCIO OIMUOOK U HEI0YETOB
MIPEBBICKIJIO HOPMY JJISI OIIEHKH 3 WJTU TIPaBUIILHO BBITTOJTHEHO MeHee 2/3 Bcel paboThI.

Kputepuu orieHKu OTBETOB B X0/1€ YCTHOT'O OIIpoca

OneHuBaeTCsl MPaBUIBLHOCTh OTBETa OOYYAIOMIErocs Ha OJAWH W3 MPHUBEACHHBIX BOIPOCOB.
[Tpu 5TOM BBICTABIISIIOTCS CIEAYIOUINE OLEHKHU:

«OTIANYHOY» BBICTABIISECTCS MPU COOJIIOICHUU O0yUYaAIOITUMCS CIEAYIONUX YCIOBU:

— [IOJIHO PAacKpbUl COJEp’KaHuE MaTepuaia B 00bEME, NMPEAYCMOTPEHHOM IPOrpaMMOi,
CoJIep’KaHUEM JIEKIINH U y4eOHUKOM;

— M3JIOKUJI ~ Marepuajs  TPaMOTHBIM  SI3BIKOM B ONPENENIEHHOM  JIOTUYECKOU
MOCJIEI0BATEIbHOCTH, TOYHO UCTIONB3YS CIEHUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

— MOKa3aJl yMEHUE WIITIOCTPUPOBATh TEOPETUUECKHE MOJIOKEHUS KOHKPETHBIMU MPUMEPAMH,
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NPUMEHSTh UX B HOBOW CHTYallUU TPU BBHITIOJTHEHUH TIPAKTHYECKOTO 3aIaHHS,;

— IPOAEMOHCTPUPOBATI  YCBOGHHE  paHEe H3YUYEHHBIX  COINYTCTBYIOIIUX  BOIPOCOB,
c(hOPMUPOBAHHOCTH M YCTOWYMBOCTD UCIIOJIb3YEMBIX TIPU OTBETE YMEHHI U HABHIKOB;

— OTBEYAJl CAMOCTOSITEIILHO 0€3 HaBOSMIMX BOIIPOCOB MPEIO1aBaTEIIsI.

[Tpumeuanue: Ui MOTYYSHHUS OTMETKH «OTIUYHO» BO3MOKHBI OJHA-IB€ HETOYHOCTH TpHU
OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB WIJIM B BBIKJIAJIKaX, KOTOPBIE O0YYAIONIUICS JIETKO UCIPaBUI
0 3aMEUaHUIO0 MPEToJaBaTells.

«XO0pomio» - OTBET O0YyYarolIerocsi B OCHOBHOM YIOBIIETBOpPSET TPeOOBAaHUSM Ha OIEHKY
«OTIIMIHOY, HO TIPH 3TOM UMEET OJIUH U3 HEAOCTATKOB!

— B UBIIOKEHHUU JOMYIIEHBl HEOOJbIINE NPOOENbl, HE WCKA3WUBIIUE JIOTUYECKOTO U
UH(POPMAIIMOHHOTO COJICPYKAHHS OTBETA;

— JIOMYIICHB OJWH-IBA HEAOYETa TMPH OCBEUICHMH OCHOBHOTO COJIEP)KAaHUS OTBETA,
MCIIPABIICHHBIC IO 3aMEYaHUIO0 MPETOaBaTels;

— JIONyIIeHbl OmmMOKa WM Ooiee ABYX HEIOYETOB TIPU OCBEIICHUH BTOPOCTEIICHHBIX
BOIIPOCOB HMJIM B BBIKJIAIKaX, JIETKO MCIPABJICHHBIC IO 3aMEYaHUI0 TIPENoIaBaTelsl.

«Y TOBIIETBOPUTEITHHOY BBICTABIISETCS PU COOIIOICHUN CIIETYIOIINUX YCIOBHIA:

— HETIOJHO WJIM HETOCIIe0BaTeIbHO PACKPBITO COJIEp)KaHHE MaTepraia, HO MoKa3aHo oliiee
NOHMMaHHE BOIIPOCa W MPOJEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC IS JATBbHEHIIETO YCBOCHHUSI
MpPOrpaMMHOTO MaTepuana, HMMEITUCh 3aTPyJHEHUS WIM JONYIICHbl OIMMMOKH B OMpEIeICHUU
NOHATHH, WCIOJB30BAaHUNA TEPMUHOJOTHH W BBIKJIAJKAX, HCIPABICHHBIE TI0CIE HECKOJIbKUX
HABOJSIIUX BOIIPOCOB MPEIO/IaBATENS,;

— 00yJaroNIMiAcs HE CIIPABHUIICS C IPUMEHEHHUEM TEOPUU B HOBOM CHTYAIlMU MIPU BBITIOJTHCHUH
NPaKTUYECKOTO 3a/laHus, HO BBIMOJHWII 3aJaHusl 00S3aTEIFHOTO YPOBHS CIIOKHOCTH IO JTaHHOM
TEME;

— IIpU 3HAHUM TEOPETHUYECKOTO MaTepHalia BBISIBICHA HEIOCTaToYHass CcHOpMUPOBAHHOCTH
OCHOBHBIX YMEHUH M HABBIKOB.

«HeymoBneTBOPUTENBHOY BBICTABIISIETCS MIPH COOJIIOICHUU CIICAYIOMINX YCIOBUA:

— HE PaCKpPBITO OCHOBHOE COJIEp)KaHKNe y4eOHOTO MaTepraa;

— 00Hapy’KEeHO HE3HAHUE WJIM HETIOHUMaHUe 00yJaromuMcst OOJbIIeH WM Hanbosee BaXHOU
YacTu y4eOHOro MaTepHaa,

— JIOTTYIICHBI OIMMOKH B ONPENEIICHUU MOHATHH, IPH MCIIOJIb30BAaHUH TEPMHHOJIIOTUN U WHBIX
BBIKJIaJIKaX, KOTOPBIC HE HCIPABIICHBI ITOCIIE HECKOJIBKIX HABOISIIUX BOIPOCOB MPETIOIaBaATEIS;

— oOyyJaromumiics OOHApYKUJ TOJHOEC HE3HAHWE M HEMOHUMaHHE H3y4yaeMoro y4eOHOTO
MaTepuaia WIH HE CMOT OTBETHTh HU Ha OJUH U3 IOCTABICHHBIX BOIPOCOB IO H3y4aeMOMY
Marepuany.

Kputepuu onieHKM cocTaBieHUs U 0POPMIICHUS OMIOPHBIX KOHCIIEKTOB

B xozme mpoBepku IpenogaBaTeNeM OMNOPHBIE KOHCIEKTHI OLICHMBAKOTCS IO CIEAYIOIIUM
KPUTEPUSIM:

1. CooTBETCTBHE CONEPKAHUSI TEME.

2. [IpaBunibHAs CTPYKTYPUPOBAHHOCTH HH(OpMAITUH.

3. Hanuuaue noruveckoil cBA3M U3M0KEHHOH HH(OpMAIIHH.

4. AKKypaTHOCTb U TPAMOTHOCTb U3JI0KEHUSI.

5. Pabota cana B cpok.

Kaxnprit kputepuii orneHuBaeTcs 1Mo S-OamnbHOM mikane. [Ipu BBICTABIEHWH OIICHKH 3a
OTIOPHBIN KOHCHEKT BBIBOJUTCSA CpPEAHEE 3HAYEHUE OLEHKH IO MATU MEPEUUCICHHBIM KPUTEPHUSIM,
OKpYTJIIEMOE JI0 LI€JIOT0 3HaUeHUs (10 OLEHKH) 1O MIPaBHJIaM OKPYTJICHUSI.

Kpurepuu onenku B xoae nuddepeHIImpoBaHHOTO 3a4eTa
OTtBer OLICHUBACTCA Ha KOTJIMYHO)», €CJIN 06yLIaIOH_II/II\/'IC}I HUCYCPIIBIBAOLIC, MTOCICIO0BATCIIEHO,
IPaMOTHO U JIOTUYECKH CTPOWHO M3JIaraeT MaTepral Mo BOIPOCcaM, He 3aTPYIHSAETCS ¢ OTBETOM IIpH
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BUJIOM3MEHEHHUH 3a/1aHus1, CBOOOIHO CIIPABIISIETCS C PELIEHUEM MPAKTUYECKUX 3a/1a4 U CIIOCO0eH
000CHOBATh MPUHSATHIC PEIICHNUS, HE JOMYCKAeT OIIMOOK.

OTBeT OIIEHNBAETCS HA «XOPOIIO», €CITU 00YJarONTUHACS TBEPI0 3HAET MPOrPAMMHBIA MaTepH-
aJI, TPaMOTHO M 10 CYUIECTBY €0 U3JIaraeT, He JOIYCKAeT CYIIECTBEHHbIX HETOUHOCTEN ITPU OTBE-
Tax, yMeeT IpaMOTHO IPUMEHSATh TEOPETUUECKIE 3HAHUSI Ha TPAKTHKE, a TAKXKE BiIaJleeT HeOOXOoau-
MBIMHU HaBbIKAMH PEUICHUS MPAKTUUECKUX 3a/1a4.

OTBeT OLIEHNUBAETCS Ha «yJOBIETBOPUTEIBHOY, €CIIM 00YUYaIOLIUICS OCBOMII TOJIBKO OCHOBHOM
MaTepHal, 0JHAKO HE 3HACT OTJIENIbHBIX JeTalIeH, TOMyCKaeT HETOYHOCTH M HEKOPPEKTHBIE (popmy-
JUPOBKH, HAPYIIAET OCIEA0BATEIHHOCTh B U3JI0KEHUU MaTepuaia U UCTBIThIBAET 3aTPYTHEHUS PU
BBITNIOJTHEHUH NTPAKTUYECKUX 3a1aHUM.

OTBeT OlLIEHNUBAETCS Ha «HEYIOBJIETBOPUTEIHHOY, €CITU 00yUaIOLTUIICS HE PaCKPbLII OCHOBHOE
coJiepKaHue MaTepuana, J0MyCKaeT CYIeCTBeHHbIE OIMOKH, ¢ OOJIBIIMMHU 3aTPYIHEHUSIMU BBITIOJI-
HSIET MPAaKTUYECKUE 3aJaHMUsL.

Kputepuu onieHkH B X0/1€ IK3aMeHa

B ocHOBe OLIEHKHM TMpH coade dK3aMEHa JIGKUT NATHOauibHas cuctema (5 «oTimuHO», 4
«XOpOILO», 3 «yJOBIETBOPUTEIHHOY, 2 «HEYIOBICTBOPUTEIHLHOY).

1. OrtBer oOneHUBaeTCS HA «OTJIMYHO», €CIH OOYyYalOUIMIiCs  MCYEpIHBIBAIOIIIE,
MOCIIE0BAaTENbHO, TPAMOTHO M JIOTUYECKH CTPOMHO H3JaraeT Marepual Mo BoIpocaM Owuiera
(TGCTa), HC 3aTpyAHACTCd € OTBCTOM IIPU BUIAOU3MCHCHHU 3aaHUA, CBO60,Z[HO CIIPpaBJIAICTCA C
pelIeHreM MpaKkTUYeCKUX 3aJad U CHOCOOEH OOOCHOBaTh MPHUHSTHIE DELICHUS, HE JO0MyCKaeT
OIIHOOK.

2. OTBeT OILICHMBACTCS HA «XOPOIIO», €CIIM OOydYaroIIHicsS TBEPIAO 3HAET MPOTPAMMHBIN
MaTepHuall, TpaMOTHO U IO CYIIECTBY €r0 MU3JIaraer, He JOIYCKAET CYIIECTBEHHBIX HETOYHOCTEH IIPU
OTBETaxX, YMEET IPaMOTHO MPHUMEHATHh TEOPETHUECKHE 3HAaHUSA Ha MPAKTHUKE, a TaKKe BiajeeT
H€O6XOI[I/IMI>IMI/I HaBbIKaMU PCHICHUS MPAKTUYCCKUX 3aad.

3. OTBeT OIEHUBAECTCS Ha «yAOBJIETBOPUTEIBHO», €CIH OOYYaIOUIUICS OCBOWJI TOJBKO
OCHOBHOM MaTepual, OJJHAKO HE 3HACT OTIEIbHBIX JACTalIel, JOMYCKAaeT HETOYHOCTH U HEKOPPEKTHBIE
GbOopMyTUPOBKH, HapyllaeT IOCIEJOBATEIbHOCTh B U3JIOKEHUU MaTepuaia M HUCIHBITHIBAET
3aTPYAHECHUS IIPYU BBIIIOJHEHUU ITPAKTUYECKUX 3a1aHUMN.

4. OTBEeT OIICHUBACTCS Ha «HEYAOBICTBOPUTEIBHO», €CIIM OOYYAIOIIUWUCS HE PacKpbLI
OCHOBHOE COJIEp)KaHUE MaTepuana, JOIMYCKaeT CYIIeCTBEHHbIE OIMHOKH, ¢  OOJBIIUMHI
3aTPYJHEHUSIMH BBIMTOJIHIET MPAKTUUECKHE 3a/1aHus.

4. BAHK KOMIIETEHTHOCTHO-OLHIEHOYHbBIX MATEPHUAJIOB JJ1s1 OHEHKH
YCBOEHUSA YYEBHOI'O IPEJIMETA

4.1 Texkymmii KOHTPOJIb

KommnekT onenounbix 3aganuii Nel. Pasgeny 1. IloBropeHne kypca MaTeMaTMKHd OCHOBHOM
mkonbl Tema 1.1. [ens u 3amaun MaTeMaTHKA TIPU OCBOSHUM crienuanbHOCTH, Tema 1.2. Uncna u
BhIUUCIICHUS. Bolpaxenus u mnpeoOpaszoBanus, Tema 1.3. T'eomerpuss Ha miockoct, Tema 1.4.
[IpouienTHBIC BBIUKCIeHus, Tema 1.5. YpaBHeHus u HepaBeHcTBa, Tema 1.6. Cuctembl ypaBHEHUH U
HepaBeHCTB, Tema 1.7. BxoJHOM KOHTPOJIb.

[IpakTudeckas pabora (AyAUTOpHAS] CaMOCTOSATEIbHAS padoTa 00yJaIONTUXCS).
[Ipaktnueckoe 3anstue Ne 1. Buasl mmockux ¢uryp uW ux 1mwiomans. [IpakTuko-
OpPUEHTUPOBAHHBIE 33]1a4M B KypCce F€OMETPHH Ha MJIOCKOCTH.
IIpakTrueckoe 3ansaTue Ne 2. 3agayu Ha NPONOPIIUU U MIPOLEHTHI.
[Ipaktnueckoe 3anstue Ne 3. JIuHeiHble, KBajJpaTHble, APOOHO-TMHEWHHBIC ypaBHEHUS U
HEpaBEHCTBA.

KonTponpHas pabora (AyauTopHas caMOCTOSTeNbHAs paboTa 00yJarommxcs).
O6s3aTenbHas 4yacThb
Ipu pewenuu 3a0anuii 1-4 3anuwiume npaguibHbili Omeem u3 4emauipex npeoioHCeHHbIX.
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1. (1 6amn) Packpoiite popMyiry COKpaIieHHOTO YMHOKEHUS a’-b?:
A) a*-2ab+b% B) (a-b)(a+b); B) a?+2ab-b? I') (a-b)(a-b)

2. (1 6amn) [Mnomaap TpeyroabHUKA BEIUUCISAETCS 11O opMyIie:

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

10 5
. _7
3. (1 6amn) Kakoe u3 ciefyromux 9rces 3aKII0UeH0 MExXIy unucinamu 17 u 8

A)0,4;5)0,5;B)0,6;I') 0,7

4. (1 6amn) ans rpaduxu pyakumii. Kakas popmyna coorBeTcTBYeT rpaduxy 3)?

1) N 2) | 3)

o[ 1| ol 1 ’ ol 1

1 9

, r—6 s 2 - T=
" y=3 gy =+ 8xrtllp ) x; T)y=x+5.

Ipu svinonnenuu 3a0anui 5-8 3anuwiume xo0 peuieHus: U NOJIYYEeHHbIU Omeem.
I 11

5. (2 6amna) Beumcioure 2 5

6. (2 6aa) Pemmre ypaBHEHHE X2-7x+10=0. Eciu ypaBHEHHE UMeeT 0oJiee OHOTO KOPHS, B
OTBET 3aIUIIUTE MEHBIIUN U3 KOPHEH.

7. (2 ©Oamma) Ilmomans 3eMenb KpPECThSIHCKOTO XO3SMCTBA, OTBEAEHHAS TOJ IMOCAAKY
KYCTApHUKOB M IIBETHUKOB, COCTAaBJIA€T 24 ra W pacmpeieneHa MeXIy HUMH B OTHOILICHHH S5:3.
CKOJIBKO T€KTapOB 3aHUMAIOT LIBETHUKU?

8. (2 6anmna) Beicora BH mapamnenorpamma ABCD npenut ero ctopony AD Ha otpe3kun AH =2
u HD = 32. [luaronans napamienorpamma BD pasna 40. Haiinure mutomaae napasuienorpaMma.

JlononHuTenbHas 4acTh

Ipu svinoanenuu 3a0anus 9 sanuwume x00, 060CHO8AHUE peuleHUs: U NOJYYEeHHbII Omeen.

9. (3 6amna) Pp160s0B MpOIIBLT HA JIOJKE OT NMPUCTAHW HEKOTOPOE PACCTOSIHUE BBEPX IIO
TEUYEHUIO PEKH, 3aTeM OpOCHI SKOpb, 2 Yaca JIOBUJ PbIOY M BEpHYJICA OOpaTHO uepe3 5 4acoB OT
Hayaja nmyremecTBus. Ha kakoe paccTosiHEe OT MPUCTaHU OH OTIUIBLI, €CJIM CKOPOCTh TEUCHUS PEKU
paBHa 2 KM/4, a COOCTBEHHAast CKOPOCTb JIOAKHU 6 KM/4?

Kommiekt onenounbix 3amanmii Ne2. mo Pasgenmy 2. Kommekcuele umcna Tema 2.1
KommekcHsie uncna, Tema 2.2. [I[puMeHeHne KOMIUIEKCHBIX YUCE

[IpakTrueckas paboTa (AyauTOpHAsi CaMOCTOsITEIbHAS padoTa 00yJarOIIUXCs).
[IpakTuueckoe 3anarue Ne 4. [Ipumepsl HCIOIB30BaHUS KOMIUIEKCHBIX YUCEI.
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OnopHbIi KOHCTIEKT (AYIUTOpPHASI CAaMOCTOSITEbHAS paboTa 00yJaroIuXxcsi).

Tema 2.1. KomIuiekcHbIE Ynca.

[ToHsTHE KOMIUTEKCHOTO YyKciia. COnpshKeHHBIE KOMIUIEKCHBIC YHCIa, MOAYJIh U apTyMEHT
KOMIUIEKCHOTO ymciia. Dopma 3amucu KOMIJIEKCHOTO Yuciia (TeoMeTpruyeckas,
TPUTOHOMETpHYECKasl, anredpandeckasi). ApupMeTHIECKUE TEHCTBUS C KOMIUIEKCHBIMU YHCIIaAMU

BrinonHeHue pacyeToB ¢ MOMOIIBIO KOMITIEKCHBIX YHCET.

Kommnekt ounenounsix 3aganuid Ne3. mo Paspeny 3. [IpsiMble M MIIOCKOCTH B IPOCTPAaHCTBE
Tema 3.1. OcHOBHBIC TOHATHS cTepeoMeTpuu. PacmonokeHue mpsaMbIX W MUiockocted, Tema 3.2.
[TapannenbHOCTh NPSAMBIX, NMPSAMONW M IJIOCKOCTH, Iutockocteil, Tema 3.3. [leprneHauKynspHOCTH
NpsIMBIX, TIPSAMON W IUIOCKOCTH, ITockocTe, Tema 3.4. Teopema o Tpex MNepIEHIUKYIIpaX,
Tema, 3.5. IlapannensHeie, TepHEHIUKYISPHbIE NMPSAMbIE M IJIOCKOCTH B MpOCTpaHCTBE, Tema 3.6.
Pemenue 3amau. [Ipsmbie 1 IIIOCKOCTH B MPOCTPAHCTRBE.

Teopernueckre Bonpockl (AyauTopHas pabora):

1. Chopmymnupyiite Teopemy ITudaropa.

2. [lepeuncanre ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3. [Tepeuncnure crmocoObI 3aJaHUS TTIOCKOCTH.

4. [Iponomxure Teopemy: «Ecnm oxHa W3 [ABYX  HapalielbHBIX — IPSIMBIX
NEepHEHINKYIIAPHA IUIOCKOCTH, TO...).

S. IIponomxure TeopeMy: «Ecnu aBe nmapajuieabHbIE IIIOCKOCTH IIEPECEKAIOTCS TPETHEM,
TO...».

6. Cdopmynupyiite orpeneneHue IByrpaHoro yria.

7. ChopmynupyiiTe onpeneacHue TpeXrpaHoro yria.

8. Packpolite OHATHE «YroJI MEXKIY IPSIMBIMID).

9. [lepeuncnure B3auMHOE pacloiI0kKEHUE IBYX IPSAMBIX B IIPOCTPAHCTBE

10. Kaxue npsiMble Ha3bIBalOTCSI MapaJIJIEIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBalOTCS CKPELIMBAIOIUMUCS B IPOCTPaHCTBE?

12. Kaxue npsMble Ha3bIBaIOTCS IEPIIEHAUKYIISIPHBIMU B IIPOCTPAHCTBE?

13. [lepeuncnure B3aUMHOE PacoONOKEHUE MPSMON U MIIOCKOCTH B IIPOCTPAHCTBE.

14. Packpolite oHATHE «YroJI MEXKAY NPSMOU U IIJIOCKOCTBIO».

15. PackpoiiTe noHsTHE «ITapaJIIETbHOCTh IPSAMOMN U TIIIOCKOCTH.

16. Packpolite NoHATHE «IEPIEHAUKYISIPHOCTD IPSIMOU U INIOCKOCTH.

17. [lepeuncnure B3auMHOE pacloIOkKEHNE ABYX IUNIOCKOCTEH B IPOCTPAHCTBE.

18. Packpolite oHATHE «YroJI MEXKAY INIOCKOCTIMU.

19. PackpoiiTe moHATHE «ITapauIeIbHOCTh TIJI0OCKOCTEH.

20. PackpoiiTe noHsATHE «IEPIEHIUKYISIPHOCTD IIIIOCKOCTEN.

21. Kaxk HaliT paccTosiHHE OT TOYKH JI0 TIPSIMOiA?

22, Kak HaiiTu paccTosiHue Mex1y NpsMbIMH?

23. Kaxk HaiiT paccTossHHE MEXY TUIOCKOCTSMH?

24. [Iponomxure onpenenenue: «llepneHauKymsp — 31o...».

25. [Tponomxkure onpenenenue: «HakimonHas — 310...».

26. [Iponomxure onpexnenenue: «IIpoekiys HAKIOHHON — 3TO. .. )».

27. [Tepeuncnure cBOKCTBA MapaUICIBHOTO MPOSKTUPOBAHUS.

28. [IpuBeauTe mpuMepbl CHMMETPHI Ha MJIOCKOCTH B PUPOJE, HA CyTHE.

29. [TpuBeauTe npuMepbl CHMMETPHI B IPOCTPAHCTBE B IIPUPOAE, HA CYTHE.

30. B uem oTinune NOHATHE «IBUKEHUEY OT MOHATHUS «IIOBOPOT»?

[TpakTudeckas pabota (AyAUTOpHAS CAMOCTOSITENbHAS paboTa 00yJArOIINXCs).
[IpakTrueckoe 3ansarue Ne 5. Akcuomsl crepeoMerpud. [lapanneabHOCTh NPSAMBIX, PSIMOM U
IUTIOCKOCTH, INIOCKOCTEH.

[Ipaktnueckoe 3anarue Ne 6. IlepneHIUKYIApPHOCTH MOPSIMBIX, MPSAMOM U IIJIOCKOCTH,
IJIOCKOCTEM.
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OnopHBIH KOHCIIEKT (AyAUTOPHASI CAaMOCTOSATENbHASI paboTa 00yJaroxcs).
Tema 3.1. OcHOBHBIE TIOHSTHS CTEPEOMETpHH. PacmosiokeHue NPSIMBIX M TUIOCKOCTEH.
Tema 3.2. [TapannensHOCTh NPSMBIX, IPSIMOM U TJIOCKOCTH, IIJIOCKOCTEH.
Tewma 3.3. [lepneHANKYISIPHOCTD MPSMBIX, IPSMOM M TUIOCKOCTH, TUIOCKOCTEH.
Tema 3.4. Teopema o0 Tpex NMeprEHAUKYIIAPAXx.

KonTponpHas pabora (AyaUTOpHAS CaMOCTOsTEIbHAs paboTa 00yUJaroInXcs).
O6s3aTenbHas YacThb
Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbili Omeem u3 4emauipex npeoioHCeHHbIX.
1. (1 6amm) PacmmgpyiiTe KpaTKyto 3amuchk: a€ ff.
A) Touka a MPUHAMICKUT TUIOCKOCTH 5; B) Touka a mpuHamIexuT npsmoit f; B) npsmas a
MPUHAIISKUT TI0cKoCTH B; ') mpsiMast a mepecekaeT MmIOCKOCTh 5.
2. (1 6amn) IIpsmeie AB u CJ] ckpemuBarotcsi. Kakoe pacnonokernue nmeroT npsimbie AC u

BA?

A) mapannensHbie; b) nepnennukynsipasie; B) ckpemuBatorces; ') mepecexarorcs.

3. (1 6amn) [Tnockoctu « u [ umeroT 1 o6mIyro Touky. KakoBo nx B3auMHOE pacmoyioxeHue?

A) mapaiensHbl; b) mepecekatorcs mo npsimoit; B) coBmanaror; I') ckpemmBaroTcs.

4. (1 OGamn) Ecnm mpsimas, mpoBeJeHHas Ha IUIOCKOCTH Yepe3 OCHOBAHWE HAKIOHHOM,
NEePIEeHIUKYIIApHA €€ MPOEKIINH, TO OHA. ..

A) nepneHAMKYJISpHa M CcaMOM HaKJIOHHOW; b) mapannenbHa U caMoil HakJIOHHOW; B)
CKpeIIMBaeTCs ¢ HaKJIOHHOM; ') mepneHuKysipHa OCHOBaHUIO HAKJIOHHOM.

Ipu svinonnenuu 3a0anutl 5-8 3anuwiume xo00 peuteHus: U NOJIyYeHHbLI Omeem.

5. (2 6anna) Yepes koH1b! oTpe3ka AB u ero cepennny M npoBeieHbI apajuiebHbIe MPsIMBIE,
MepeceKarore HEKOTOPYIO IIOCKOCTh B ToUKax A1, By u M. Halinure nimny orpeska MM, ecinu
oTpe3ok AB He nepecekaer miockocTs u e AA1=6,8cm, BB1=7,4cMm.

6. (2 6amra) IIpsmeie AC, AB u AJl monapro neprneHaukyasipasl. Haiigute otpe3okx CJI, ecnu
AB=5 cm, BC=13 cm, AJI=9 cMm.

7. (2 6amra) U3 TOukM K TIJIOCKOCTH MPOBEIEHBI JIBE HAaKJIOHHBIC. HaliauTe mmmHBI 001Ier0
NEPIIEHUKYJIIAPA, €CIIU MPOEKIIMHY HAKIIOHHBIX OTHOCSTCS KaK 2:3 ¥ IJIMHBI HAKJIIOHHBIX PAaBHBI 23 ¢M
u 33 cm.

8. (2 6amna) Haueptuts ky0 ABCJIA1B1C1/11. Tloctpouts Touky KEAB, Touky M€eJI/I1C,
otpe3ok PEEA1BC;.

JlononHuTenbHas 4acTh

Ipu svinoanenuu 3a0anus 9 sanuwume x00, 060CHO8AHUE peuleHUs: U NOJYYEeHHbIU OmeEen.

9. (3 Gamra) Ha pucyHke u300pa)keHO CEUCHHE 3E€MHOM IMOBEPXHOCTH ILIOCKOCTHIO,
npoxojsie vepe3 och BpaieHusa. Mwmerorcs Touku A u B, nexamiude Ha JUHUU CEUCHUS.
Onpenennure paccTOSHUE MEXAY AAHHBIMM TOYKaMH IO MPSMOM M IO 3€MHOM IOBEPXHOCTH, €CIIH
U3BECTHO, YTO TOYKM YyCMaTpUBarOTCs M3 LeHTpa 3emau O moxa yriom 60° u eé paguyc paBeH
6400 kM.
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Kommnexkt ouenounbix 3aganuil Ne 3. nmo Pasgeny 4. Koopaumuatel m Bektopsl Tema 4.1.
JlekapToBBl KOOpAWHATBI B IPOCTpaHCTBE. PaccrosHme Mexay naByms Toukamu. KoopauHaTsl
cepenuHbl oTpe3ka, Tema 4.2. Bekropel B IpocTpaHcTBE. YToil MexIy BekTopamu. CkansipHoe
npousBeneHne BekTopoB, Tema 4.3. IlpakTuko -OpHUEHTHPOBAHHBIC 3a7a4l Ha KOOPAMHATHOU
miockocTtH, Tema 4.4, Pemenue 3anay. KoopinHaThl U BEKTOPHI.

Teopernueckne Bopockl (AyauTopHas padbora):
W3 yero cocTout npsiMOyrosbHasi CHCTEMa KOOpAUHAT B IPOCTpaHCTBE?
Ecin Touka J€KUT B INIOCKOCTH Xy, KaKas KOOpAUHAaTa y Hee HyJieBas?
[IpuBeaute mpuMep KOOPAMHAT TOUKU A, KOTOpast JIEKUT HA OCHU Z.
PackpoiiTe noHITHE «BEKTOP.
Kak naiiTn koopauHaThl BEKTOpa?
[lepeuncnure U packpoiTe mpaBuUiia CIOKEHUS BEKTOPOB.
Kaxue BEeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU ?
Kakue BEKTOpBI Ha3bIBAIOTCS NEPIECHIUKYIAPHBIMUA?
Yemy paBHO CKaJIsIpHOE NPOU3BEIEHUE BEKTOPOB?
0. Kaxk HailTu BEKTOpHOE MPOU3BEICHUE BEKTOPOB?
1. Uemy paBeH yrosi Mexay BEKTOpamu?
[IpuBeauTe mpuMep MaTpUILl 2X2.
13. [IpuBeaute npumep MaTpuibl 3%3.

RRO©oOoNoGO~wNE

[E=N
N

[MpakTudeckas pabota (AyAUTOpPHAS CAMOCTOSITENIbHAS paboTa 00yJArOIINXCs).
[IpakTrueckoe 3ansatue Ne 7. KoopauHaTHas miI0oCKOCTh. BeruuciaeHne paccTossHUM Ha MIIOCKOCTH.
KonuuecTBeHHbIE pacyeThl.

[TpakTrueckoe 3anstue Ne 8. KooparHaTHas iIOCKOCTh. Beluncienne miomaaen Ha mioCKOCTH.
KonuuecTBeHHbIE pacyeThl.

OnopHBI KOHCIIEKT (AyAUTOPHASI CAMOCTOSATENbHASI paboTa 00yJaroxcs).
Tema 4.1. JlekapToBBI KOOPJMHATHI B TPOCTpaHCTBE. PaccTosHMe MeXmy IBYMs TOUYKaMH.
Koopaunatsl cepeanHbl OTpe3Ka.
Tema 4.2. BekTopbl B MPOCTPaHCTBE. YTOJI MEXAy BekTopamu. CKalsIpHOE MPOU3BEIACHUE
BEKTOPOB.

KonTponbHas paboTta (AyAUTOpHAsS CaMOCTOSITENIbHASI paboTa 00yJarouXcs).
O6s3aTenbHas 4yacThb
Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbili Omeem u3 4emauipex npeoioHCeHHbIX.
1. (1 6amm) Hanwr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 HUX nexar HA
KoopAauHaTHOM npsamoi Oy?
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A)A;B)B;B)C; ') 1.

2. (1 6amn) Kakwme uz BekropoB a(l1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBustoTCS
€IUHUYHBIMU?

A)a;Bb)c;B)B; ) p.

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

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

4. (1 6amn) Hdansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHOl KaKOro OTpe3Ka SIBISETCS
touka M(0,3,4)?

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

Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuteHus: u NOJyYeHHbL Omeemn.

5. (2 6amnma) Mlamel BekTopwl a(-6,0,8) , B(-3,2,-6). Haiimute ckansipHOE NpPOU3BEICHUE
BEKTOPOB.

6. (2 6amna) [Ipy Kakux 3HAUYEHUAX 71 BEKTOPHI a (4,1,2), B(1,2,n) mepnenIuKyIsSpHEL?)

7. (2 6anna) lansl BexkTops! a(-6,0,8), B(-3,2,-6). Haligute kKocuHyc yria MeXIy BEKTOPaMH.

8. (2 6amna) Jlokaxkure, uTo uyeThlpéxyronbHUK ABC/] siBnsseTcs pomOoMm, eciu:

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

JlononHuTenpHAs 4acTh
IIpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHO8aHUe peuieHUs U NOTYYeHHbL OmEem.
9. (3 Gamna) Maker caHuM Ha CyAHE NMpPEACTAaBIECH HAa KOOPAMHATHOM IutockocTH. Haiinure
TUTONIA/Ib CTIaHU (YETHIPEXYTONBHIKA), BEPIIMHBI KOTOPOTO UMEIOT KoopauHaThl (8;0), (10;8), (2;10),

©2).

10

Komnexkr oneHounbsix 3amanuii Ned. mo Pazgen 5. MHOrorpaHHuUKM W Tejla BpAILCHUS
Tema 5.1. Bepmunsl, pebpa, rpanu MHOrorpanHuka, Tema 5.2. [Ipu3ma, ee cocTaBIsonIle, CCUCHUS.
[Ipsimast u mpaBuibHas mpu3Mel, Tema 5.3. [Mapamnenenumnen, kyo. Ceuenue kyOa, mapajieyienurnea,
Tema 5.4. [lupamuna, ee cocraBisdmoomue, ceueHue. [IpaBunbHas nupaMuga. YceueHHas NUpamMuza,
Tema 5.5. bokoBasi u ToJIHasE MOBEPXHOCTh MPHU3MBI, MupaMubl, Tema 5.6. Cummerpusi B KyoOe,
napaiujenenunene, npusme, nupamuae, Tema 5.7. Ilpumepsl cummetpuii B mpogeccun, Tema 5.8.
[IpaBunbHBIE MHOTOTPAaHHHWKH, WX cBoMcTBa, Tema 5.9. Iumuuap, ero cocrarmstonue. CedeHue
mwmHapa, Tema 5.10. Konyc, ero cocraBnsromue. Cedenne konyca, Tema 5.11. VceueHHbIi KOHYC.
Ceuenue yceueHHOTO KoHyca, Tema 5.12. Ilap u cdepa, ux ceuyenus, Tema 5.13. Ilonstue 006
o0beme Tena. OTHomeHne 00beMOB 1M0100HBIX Tel, Tema 5.14. OObeMBbI U TUIOIAAN TTOBEPXHOCTEH
ten, Tema 5.15. KomOuHanmum MHOTOTpaHHUKOB M Tei BpamieHus, Tema 5.16. ['eomerpuueckue
KoMOuHaIMu Ha npakTtuke, Tema 5.17. Perienue 3a1au. MHOrOrpaHHUKH U TeJla BpaILlCHHS.

Teopernueckne Bonmpockl (AyauTopHas padbora):
[Iponomxure onpeznenenue: «MHOrOrpaHHUK — 3TO. ...
[Iponomkure onpenenenue: «lIpuzma — 310...».
[Iponomxure onpeznenenue: «IIpAMOyronbHbIN apauieIenuIes — 3T0. .. ».
[Tponomxkure onpenenenue: «Kyo — 3T10...».
[Iponomxure onpexnenenue: «llupamuna — 31o...».
ChopmynupyiiTe CBOINCTBO O MPOTUBOJICIKAITUX TPAHIX MapauIe/IeIUIIe Ia.

SourwnE
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7. ChopmynupyiiTe CBONCTBO O THAarOHAISAX Mapajuieienunesa.

8. CdopmynupyiiTe CBOWCTBO O JMATOHATHN U JMHEWHBIX pa3zMepax MpsSMOYroJbHOrO Ma-
paienenumnea.

9. Kaxkas npusma Ha3biBaeTcs IpsiMOi?

10. Kaxkas mpu3ma Ha3bIBaeTCs MPaBUILHOMN ?

11. Packpolite oHATHE «IIpaBUIIbHAS TUPAMULAY.

12. Yro Takoe anmodeMa mpaBUILHON TUPAMUIBI?

13. B uem oTirune noaHOM MOBEPXHOCTH IPU3MBI OT ITOJIHOM OBEPXHOCTH NMUPaMUIbI?

14. ChopmynupyiiTe TeOpeMy O BBIYUCICHUN OOKOBOM MOBEPXHOCTH MPSIMON MTPU3MBI.

15. CdopmynupyiiTe TeopeMy O BBIYHCIECHUU OOKOBOI MOBEPXHOCTH MPABUIBHOW MUpa-
MUJIBL.

16. HazoBute npenmMeTs! U3 Bamei npogeccuoHanbHON AEATENbHOCTH, KOTOPbIE MMEIOT

(GhopMBI MHOTOTPAaHHUKOB.

17. Kakue MHOrorpaHHuKyM Ha3bIBAlOTCS MpaBUWIbHBIMU? [lepeuncinre npaBuiIbHbIE MHO-
TOIpPaHHUKH.

18. [Iponomxure onpexnenenue: «Llumuaap — 3To0...».

19. [Tponomxkure onpenenenue: «KoHyc — 3T0...».

20. [Iponomxute onpeneneHue: «Y ceyeHHbI KOHYC — 3TO. .. ».

21. [Iponomxkure onpenenenue: «llap —3T1o...».

22, UYro sBAsETCS BHICOTON YCEYEHHOI0 KOHYyca?

23. Yro ABISETCA OCEBBIM CEYEHUEM LIMIIMH]PA, KOHYCA, yCEYEHHOr0 KOHYca, 1apa?

24, [epeuncnure eMHUIBI U3MEPEHUS IJIOLIA U, 00BeMa.

25. Yemy paBHO OTHOIIEHWE IUIOMIAJeH TOBEPXHOCTEH TMOAOOHBIX (uryp B
IPOCTpaHCTBE?

26. Yemy paBHO OTHOIIIEHHE 00bEMOB MOAOOHBIX (PUTYpP B MPOCTPAHCTBE?

27. HazoBute npenmMeTsl U3 Bameil npoQeccuoHaNbHON AEATENbHOCTH, KOTOPbIE NMEIOT

(GhOpMBI TENT BpaIICHHUS.

[TpakTudeckas pabota (AyAUTOpHAS CAMOCTOSITENbHAS paboTa 00yJArOIINXCs).

[TpakTuueckoe 3ansatue Ne 9. CummeTpusi B IpUPOJIE, apXUTEKTYpe, OBITY.

[Ipaktuueckoe 3anarue Ne 10. CuMMeTpHs B TEXHUKE.

[Ipaktunueckoe 3angarue Ne 11. Ilonsitue mpaBuiabHOrO MHOTOrpaHHuka. CBOMCTBA MPAaBUIBHBIX
MHOTOTPaHHHKOB.

[Tpaktuueckoe 3anstue Ne 12. KomOuHaImm reOMeTpUYECKUX TE.

[Ipaxtuueckoe 3ansatue Ne 13. Mcnonp3zoBaHne KOMOWHAIMI MHOTOTPAHHUKOB U TeJl BpallleHHs B
MIPaKTUKO-OPHUEHTUPOBAHHBIX 33a4aX.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CAaMOCTOsITEbHAS paboTa 00yJaroIuXxcs).

Tema 5.1. Bepuunsl, pedpa, rpaHi MHOTOTPaHHUKA.
Tewma 5.2. Tlpusma, ee cocrapisroniue, ceueHus. [IpsMast 1 nmpaBUIIbHASI IPU3MBI.
Tema 5.4. Ilupamupa, ee cocraBisdmoomue, ceueHue. [lpaBuibHas nupamuga. YcedeHHas

nipamMu/a.

Tema 5.6. Cummerpus B kyOe, napajiefnenumnene, npusme, mupamuie.

Tewma 5.11. Yceuennsrit konyc. CedeHHe yCEYEeHHOTO KOHYCA.

Tema 5.12. Illap u cdepa, UX ceyeHHUS.

Tema 5.13. [Tougarue 00 00beMe Tena. OTHOLIEHHE 00BEMOB OTO0HBIX TEIT .

KontposnbHas padoTa (AyauTopHas CaMOCTOSTENbHAs paboTa 00yJIaronIuXxcs).
O0s13aTenbHAas YacTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblili omeem u3 yemuolpex nPeoioHCeHHbBIX.

1.

(1 ©Oamn) B Kakux eIMHUIAX U3MEPAETCS IUIOWIAAb I[OBEPXHOCTH

MHOTOTpaHHUKA?
A) B rpanycax; b) B meTpax; B) B kBagpaTtHbIX MeTpax; [') B AByrpaHHBIX rpagycax.



77

2. (1 6amn) [Tmomraab 60KOBOM MOBEPXHOCTH MTPU3MBI BEIUUCIIACTCS 11O (hopMyJIe:

A) S= 8601( +2 SOCH-; B) S601< =POCH*H; B) S= B60K +S SOCH; F) S6ok =2P0CH*H'

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

A) paBHOOenpeHHBIN TpeyroibHuK; b) paBHOOenpenHas Tpamenus; B) npsmoyronsHuk; I)
MPSIMOYTOJIbHASL TParelysl.

4. (1 6ann) Kakas ¢urypa nosyuaercs npu BpalleHUN MPSIMOYTOJIBHOTO TPEYroJbHUKA BOKPYT
OJIHOTO U3 CBOUX KaTE€TOB?

A) xonyc; b) yceuennslii konyc; B) nupamupa; ') yceuenHnas nupamuaa.

Ipu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuteHus: U NOJIyYeHHbLI Omeem.

5. (2 6amna) PeOpo ocHOBaHMS MPaBUIBHON TPEYrOIBHON MUpaMubl 3 M, anodema O6M.
HaiinuTe momanb 60KOBOM MOBEPXHOCTH MHUPAMHUIBI.

6. (2 6anmna) Jluaronans Kyda paBHa " 588. Haiigute ero oo6nem.

7. (2 6amna) [IpsaMOyrobHUK CO CTOPOHAMH 8CM M 3CM BpaIaeTcsi BOKpYT OOJBIIEH CTOPOHBI.
Haiinute 06beM, Tuiomaau 60KOBOM U MOJHOM MOBEPXHOCTEH MOIYUEHHOTO Tea.

8. (2 6aynna) Beruncnure moBepXHOCTh OaTHCchepsl, uMeroel Gopmy mapa paguyca 2,5 M. B
OTBET 3aMHIIUTE YUCIO, ICTCHHOE Ha TT.

JlononHuTenbHas 4acTh

Ipu svinoanenuu 3a0anus 9 sanuwume x00, 060CHO8AHUE peuleHUs: U NOJYYEeHHbIU Omeen.

9. (3 o6amrma) IIpocraBpTe mNpUMEpHBIE pa3Mepbl Ha TMPEJACTABICHHBIX Ha PHCYHKE
KOMOMHHPOBAHHBIX TEOMETPUYECKUX TelaX, BBHIIOJHUTE HEOOXOAMMBIE pacyeThl (IUIomagb |
00BeM).

HpezlnonaraeMHe MOJICTIN JIeTaJICH:

KommiekT omenounbix 3amanmii Ne6. mo Pazpenmy 6. MHoxecTBa. DileMEHTHI Teopuu TpadoB
Tema 6.1. MuoxectBa, Tema 6.2. Onepaunu ¢ MmHOXecTBamH, Tema 6.3. I'padsl, Tema 6.4. Pemenue
3amad. MHokecTBa, ['padpl 1 UX TpUMEHEHUE.

Teopernueckre BOonpockl (AyauTopHas padbora):
ChopmynupyiiTe onpeaeneHrne MHOKECTBA.
[Tponomxute onpenenenune: «OObeAMHEHUE MHOKECTB — 3TO...»
[Iponomxute onpenenenue: «llepeceueHne MHOXECTB — ATO...»
IIponomxkure onpenenenue: «Pa3HOCTb MHOKECTB — 3TO...»
N3o0pasute 00beTMHEHHE IBYX MHOXKECTB Ha Kpyrax Diepa.
N300pa3uTte nepeceueHne Tpex MHOXKECTB Ha Kpyrax Jiiepa.
Chopmymupyiite onpenencaue rpada. Uto Ha3pIBaeTCs BEpUIMHOM, peOpom rpada?
Kak nHaiitu cTenenp BepiuHbl rpada?
HazoBuTe oTanuuTenbHbIE YePThI OTHOTO U HEMOJIHOTO IrpadoB.
10 Ha3zoBuTe OTAMYUTENBHBIC YEPTHI CBA3HOTO U HECBSI3HOTO TPadoB.

©CoNoA~WNE

[IpakTudeckas pabota (AyAUTOpPHAS CAMOCTOSITENIbHAS paboTa 00yJArOIINXCs).
[TpakTuueckoe 3ansatue Ne 14. Onepanuu ¢ MHOKecTBaMU. Perienne npukiagHbIx 3a1ad.
[Ipaktuueckoe 3anstue Ne 15. Ilomstue rpada. Ces3ublii rpad, nepeBo, UKI rpad Ha
TUTOCKOCTH.
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[Tpaktuueckoe 3anstue Ne 16. [Ipumenenue rpados. Pemenre npukiaaabix 3a1a4.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CAaMOCTOsITEIbHAS paboTa 00yJaroIuXxcs).
Tema 6.1. MHOXecTBa.

KonTtposbHast pabota (AynuTopHast CaMOCTOSATENbHAST pPab0Ta 00YUAIOLIHXCS).
O6s3aTenbHas 4yacThb
Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbili Omeem u3 4emauipex npeoioHCeHHbIX.
1. (1 6amm) Kakas onepaniust n3o0pakeHa Ha Kpyrax Jumepa?

A)E=AuBbB)E=AnE;B)E=A\51T)E=A-B.

2. (1 6amn) Kakoit rpad nmpencraBien?

A) nonnbiit; b) Henonueiid; B) NEPEBO; I') HyneBoid.

3. (1 6amn) [Tarepo pabounx BCTPETUIIMCH TIPU BBICATKE IIBETOB B KITyMOBI. CKOJIBKO BCETO
OBLIO CAENAHO PYKOIOKATHIA

A)10; ) 11; B) 5; ') 6.

4. (1 6amn) OnpenenuTe CTETIEHb BEPIIMHBI B:

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

Ipu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peulerus: U NOJyYeHHbl Omeemn.

5.(2 6anma) 1. [lansr nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummuTe u
n3obpasure rpaduyecku HoBoe MHOXKecTBO E: a) = A B ;0)E=AnNBE.

6. (2 O6amma) KommHbl Apy3bst 3aHUMAIOTCS KaKMM-HHOyIb BHIOM cropra. 14 U3 Hux
yBiekarTcs ¢pyrdonom, a 10 — Gacket6o10M. U TONBKO IBOE YBIEKAIOTCSA U TEM U JPYTHM BUIOM
cnopta. Ckosbko apyseit y Tonmu?»

7. (2 6anma) Ha pucynke — cxema Jopor, CBS3bIBatomux ropojckue napku A, b, B, I', /I, E.
[Io xaxmod oopore MOYKHO J[BUIaTbCAd TOJBKO B OJHOM HaNpaBJICHHUH, YKAa3aHHOM CTPEJIKOM.
CKOJBKO CYHIECTBYET PAa3JIUUYHbIX MyTel u3 nmapka A B mapk E?

B K
A \r \
=
B g

8. (2 6amra) MoXHO 1 HapHCcOBaTh N300paKEHHBIN HA PUCYHKE rpad) HEe OTpHIBas KapaHaall
oT Oymaru v mpoBOAs KaX0€ pedpo POBHO OJWH pa3?
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JlonoJIHUTENbHAS YaCTh
Ipu svinoanenuu 3a0anus 9 sanuwume x00, 060CHO8AHUE peuleHUs: U NOJYYEeHHbII OMmeen.
9. (3 6amra) IlepByto MM BTOPYIO KOHTPOJIbHBIE PaOOTHI 10 MaTEMATHKE YCIEIIHO HATHCAIH
33 cryaeHTa, IEPBYIO WM TPETHIO — 31 CTYAEHT, BTOPYIO WM TpeThIo — 32 cTyaeHTa. He menee n1Byx
KOHTPOJIbHBIX pa00T BhIMOIHUIN 20 cTyAeHTOB. CKOJIBKO CTYJI€HTOB YCIEIIHO PEIINIA TOJIbKO OAHY
KOHTPOJIbHYIO paboTy?

KomrmiekT oneHounbIx 3amaanuii Ne7. mo Pa3geny 7. DneMeHThl KOMOWHATOPUKH, CTATUCTUKH U
Teopun BepostHocTeid Tema 7.1.  OcHoBHblE TOHATHUS KOoMOMHatopuku, Tema 7.2. CoOsiTue,
BEpPOSATHOCTh COObITHS. CrokeHHME W yMHOXKEHHE BeposTHocTed, Tema 7.3. BeposiTHOCTH B
npodeccHoHaNbHBIX ~ 3amauax, Tema 7.4. JluckperHas ciydailHas BEJIMYHMHA, 3aKOH e
pacrtipenenenusi, Tema 7.5. 3agaun maTemMaTudeckon cratucTuku, Tema 7.6. CocraBiieHne TabJIUIl U
auarpaMM Ha mpaktuke, Tema 7.7. Pemenue 3amad. DaeMeHTHl KOMOMHATOPUKH, CTaTUCTUKUA M
TEOPUHU BEPOSITHOCTEMN.

Teopernueckre BOonpockl (AyauTopHas padbora):

1. [Tponomxkure onpenenenue: «CiaydaitHoe coObITHE — 3TO...». [IpuBenuTe npumep.

2. [IpuBenuTe mpuMep JOCTOBEPHOTO COOBITHSL.

3. [IpuBenuTe MpUMEP HEBO3MOKHOTO COOBITHS.

4. [Iponomxkute onpenenenne: «BeposTHOCTh CIy4aifHOrO COOBITHS — 3TO. .. ».

5. ChopmynupyiiTe TpaBUIO HAXOXKICHUS CIIOKEHHS BEPOSATHOCTEH.

6. Chopmynupyiite npaBuiIO YMHOXKEHHUS BEPOSTHOCTEM.

7. Kak naiitu cpennee apudmeTrnaeckoe YuciaoBoro psjaa?

8. Kak naiitu Meauany uncioBoro psaa?

0. Kaxk BpruncisieTcst pazmax 4icioBOro psjaa’?

10. Jl1s uero Hy KHbI TuarpaMmsl, rpapuku? [lepeuynucnuTe BUIBI AUATPAMM.

11. [TpuBenuTe mpuMepsl MPOSBICHUS 3aKOHA OOJBIINX YUCEN B TPUPOIHBIX SBICHUIX.

12. [IpuBenuTe mpuMepsl NPOSBICHUS 3aKOHA OOJBIINX YHCET B OOIIECTBEHHBIX
SIBIICHUSX.

13. Yro u3yyaer craTucTuka?

14. [Iponomxkure onpenenenue: «CoyeTaHue — 3T0...».

15. [Iponomxure onpezenenue: «Pa3menieHue — 31o...».

16. [Tponomxure onpenenenue: «llepecTaHOBKH — 3TO...».

17. [IpuBenuTe mpuMep MHOKECTBA U3 PEAILHON KU3HH.

18. [IpuBenuTe mpuMep oreparuy nepeceueHnsi MHOYKECTB.

19. [IpuBenute mpumMep onepanuu 00bETUHEHNS MHOXKECTB.

20. [IpuBenuTe MpUMeEp Ooreparuu pa3HOCTH MHOXKECTB.

21. Packpoiite moHATHS «Tpad», «IePEeBOY, ITHKID.

[IpakTtuueckas pabora (AyauTOpHas CaMOCTOSITEIbHAs pab0oTa 00YJArOIITNXCSI).
[Ipaktnueckoe 3anste Ne 17. OTHOcHTenbHas dYacToTa COOBITHS, CBOMCTBO €€
ycroitunBocTu. CTaTUCTUUYECKOE OIpeiesIeHUe BepoATHOCTH. OLieHKa BEPOSITHOCTU COOBITHSL.
[Ipaxtuueckoe 3ansTre Ne 18. 3akon pacnpeneneHus: IMCKPETHOM CITydaifHOW BEIIMYHHBI.
E€ uncnoBble XapaKTEpUCTUKH.
[Ipaktuuyeckoe 3ansTHe Ne 19.CraTucTHyeckHe XapaKTEPUCTHKH psfa HaOII0JaeMbIX
JaHHBIX
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[Ipaktuueckoe 3ansitue Ne 20. IlepBuunas oOpaboTKa CTaTUCTUYECKUX JaHHBIX.
I'padmueckoe ux mpeacTaBIeHUE.

[Tpaktuueckoe 3anstue Ne 21. HaxoxaeHue cpeqHUX XapaKTEPUCTHK, HAOIIOTAeMBIX
JaHHBIX.

OnopHBI KOHCIIEKT (AyAUTOPHASI CAMOCTOSATENbHASI paboTa 00yJaroxcs).
Tema 7.1. OCHOBHBIC TOHATHSI KOMOMHATOPUKH.
Tema 7.2. CobObiTHE, BEpOSITHOCTH COOBITHSA. CI0XKEHNE U YMHOXKEHUE BEPOSTHOCTEH.
Tewma 7.4. JluckpeTHas cirydaiiHas BeTUYMHA, 3aKOH €€ pacpeieTICHuUsI.

KontposnbHas paboTa (AyauTopHas CaMOCTOSTENbHAs paboTa 00yJIaronIuXxcs).
O0s13aTeNnbHAs YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblili omeem u3 yemuolpex nPeoioHCeHHbBIX.
1. (1 6amn) KomOuHaTtopuka — 3TO paslen MaTeMaTUKH, OTBEYAIOIIMA Ha BOIPOCHI
CKOJIBKUMU CII0CO0aMU MOKHO BBIOPATh AJIEMEHTHI ...

A) 3aJaHHOTO KOHEYHOTO MHOXKecTBa; b) OeckoHeuHOro MHOXeCTBa; B) m000ro MHOMKECTBA;
I') uppanoHaIbHBIX YHCEN.

2. (1 6amn) CoenuHeHHsI U3 N AJIEMEHTOB, OTIMYAIOIIMECS OPYT OT JAPYyra TOJIBKO MOPSAKOM
PacroJIOKEeHUsI B HUX 3JIEMEHTOB, Ha3bIBAIOTCS:

A) nmepectanoBkamu; b) coueranusmu; B) pazmemenusmu; ) koMOMHAIASIMH.

3. (1 6amr) Yucmo BceX BO3MOKHBIX Pa3MEIeHNU BEIYHCIIAETCS 10 (hopmyIie:

A A" =nn—m);B) A" =n(n—1)..(n—m+1); B) AT = —2 ) A™ = n(n +m)

4. (1 6ann) I'pynnupoBka — 370...

A) ynopsijoueHue eIUHUI] COBOKYITHOCTH IO NMPU3HAKY; b) pazOuenue equHUI] COBOKYITHOCTH
Ha TpyOmbl MO Tpu3Haky, B) oboOmienune enuHuuHbIX ¢akToB; ) o0oOIIeHne eTUuHHUYHBIX
MPU3HAKOB.

Ilpu svinonnenuu 3a0anui 5-8 3anuwiume xo0 peuieHus: U NOJIY4EeHHbIU OMmeem.

5. (2 6amna) B cpennem u3 200 HacocoB, MOCTYNMUBIIUX Ha CyaHO, 6 moaTekatoT. HaiiauTe Be-
POSITHOCTB TOTO, YTO OJIUH CITy4aifHO BBIOPAHHBIN /TSI KOHTPOJISl HACOC HE MoATeKaeT?

6. (2 6ayma) CpaBHUTE IPUMEPHYIO CPEIHIOI0 €KETHEBHYIO CKOPOCTh BETpa 3a nocieanue 10
nueit. CocTaBbTe MarpaMmy Mo HalJeHHBIM JaHHbIM. CrienaiiTe BHIBOIBI.

7. (2 6amma) PaGoTHuKaM mopTa HEOOXOAMMO MOCTaBUTH MO pa3rpy3ky 3 kopabis. CKOJIBKO
Pa3ITUYHBIX BAPUAHTOB €CTh y HUX, €CIIH €CTh BBIOOp U3 5 Kopadieii?

8. (2 6aiuta) CKOTBKUMH CIIOCOOAMH MOXHO TPUYAIUTH 5 KopabJiel B MOPTy Ha 5 CBOOOHBIX
MIPUYAIOB, PACIIOJIIOKEHHBIX B OJIMH Psija?

JlononHuTenbHas 4acTh

Ipu svinoanenuu 3a0anus 9 sanuwume x00, 060CHO8AHUE peuleHUs: U NOJYYEeHHbII Omeen.

9. (3 Gayma) YroOBl TMOCTYNMHTh B YHUBEPCUTET HA CHENUATBHOCTh «CymIOBOXKICHUEY,
aburypueHt nommkeH Habpath Ha EI'D He meHee 70 OaiioB Mo KaXIoMy H3 TPEX MPEeIMETOB—
MaTeMaTHKa, PYCCKHH S3bIK U pu3nKa. YTOOBI MOCTYNHUTH HAa CHEIUATBHOCTD «IJKcIuTyaramus COYy,
HYXHO HaOpath He MeHee 70 6ayUIOB MO KaXXI0MY M3 TPEX NPEAMETOB — MaTeMaTHKa, PYCCKUH SI3bIK
1 nHopmMaTHKa.

BepositTHOCTE TOTO, YTO aOUTYpUEHT 3. MOMydyuT He MeHee 70 OayuioB MO MaTreMaruke, paBHA
0,6, mo pycckomy si3biky — 0,8, mo pusuxke — 0,5 u mo nuapopmaruxke — 0,7.

HaiinuTe BeposSTHOCTH TOTO, YTO 3. CMOXKET IMOCTYMUTh XOTS ObI HA OJHY U3 IBYX YIIOMSHYTBIX
CIIEIIMAILHOCTEN.

(n-m)?

Kommuekt onenounsix 3amanuii Ne 8. mo Pasmeny 8. OCHOBBI TpPUTOHOMETPHHU.
Tpuronomerpuueckue ¢pynkuuu Tema 8.1. Tpuronomerpudeckue GyHKIIMH TPOU3BOJIBHOTO yIiia,
yncna. Paguannas u rpagycHas mepa yria, Tema 8.2. OCHOBHBbIE TPUTOHOMETPUYECKUE TOXKIECTBA.
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®opmyibl npuBeaeHus, Tema 8.3. CuHyC, KOCUHYC, TAHT€HC CYMMBbI M PA3HOCTH JIBYX YriioB. CHHYC
U KOCHHYC JBOMHOro yria. ®opmyinsl mnojgoBuHHoOro yria, Tema 8.4. DyHKIUH, UX CBOMCTBA.
Cnoco6n! 3amanusa ¢yHknuii, Tema 8.5. Tpuronomerpudeckne GyHKIIUHA, UX CBOHWCTBA M TpaduKH,
Tema 8.6. IIpeoOpazoBanue rpadukoB TpuUroHomerpuueckux ¢ynkuui, Tema 8.7. Omnmucanue
MPOM3BOJICTBEHHBIX TPOILIECCOB C Tomompbio rpadukoB ¢yHkumii, Tema 8.8. OOparHbIC
Tpuronomerpuueckue ¢yHkuuu, Tema 8.9. TpuroHomerpuyeckue ypaBHEHUS M HEpPaBEHCTBA,
Tema 8.10. Cucrembl TpuroHomeTpudyeckux ypaBHeHuil, Tema 8.11. Pemenue 3amay. OCHOBBI
Tpuronomerpuu. Tpuronomerpuueckue QyHKIIH.
Teopernueckne Bonmpockl (AyauTopHas padbora):

1. Uemy paBeH yrois B OMH pajnan?

2. B kakux 4eTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (GyHKIUS y=SinX MPUHUMAET TOJIO-
JKUTEIbHbIC 3HAUCHUS?

3. B kakux 4eTBepTAX TPUTOHOMETPUYECKOTo Kpyra QyHKIUS y= COSX MPUHUMAET OT-
pUlaTeNbHbBIC 3HAUCHUS?

4, [Iponomkure onpenenenne: «CHUHYC OCTPOTO yriia — 3TO...».

5 [Iponomxkute onpenenenne: «KoCHHYC OCTPOro yria — 3T0...».

6 [Iponoskute onpenenenue: «TaHTEeHC OCTPOro yria — 3TO...».

7. ChopmynupyiiTe 0CHOBHOE TPUTOHOMETPHUECKOE TOMKIAECTBO.

8 Yemy paBHO nipousBeaeHue tgx*ctgx?

9. Yemy paseH Sin(2x)? Chopmynupyiite NpaBUiIo BHIYUCICHHS.

10. Yemy paBeHn C0S(2x)? ChopMynupyiTe IpaBUIO BHIYUCICHHUS.

11. [lepeuncnure TpuroHoMeTpudeckre QPyHKIMH, YKAKUTE UX MIEPUOJIBI.
12. Yemy paBeH nepuon GyHKun Y=C0S(4X)?

13. €My paBeH Nepuo] GyHKIUU y=cos(x/4)?

14. Onpenenure 06y1acTh 3HAYCHHUS QYHKIUHA Y=3¢c0S(5X)?

15. [epeuncaure criocoObl pelIeHUs TPUTOHOMETPUYECKUX YPABHEHUH.

16. PackpoiiTe anroput™ pemeHuss OAHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHHH Iep-
BOT'O MOPSAKA.

17. PackpoiiTe anroput™m penieHusi OJHOPOIHBIX TPUTOHOMETPUUECKUX YPABHEHUM BTO-

poro nopsiika.

[pakTudeckas pabora (AyauTOpHAs CaMOCTOSTENbHAS paboTa 00yJarOIINXCs).

[Tpaxtrueckoe 3anstue Ne 22, I'pagycHas Mepa yria.

[Tpaktuyeckoe 3ansTue Ne 23. CkaTue M pacTsHKEHHE TPAPUKOB TPUTOHOMETPUUYECKHX
dbynakuwmii. [Ipeobpazoanue rpad@UKOB TPUTOHOMETPUUECKUX (DYHKITHIA.

[Tpaktuyeckoe 3ansaTre Ne 24. Vcnonab3oBaHuEe CBOWCTB TPUTOHOMETPUUECKUX (YHKUIUH B
poQeCCHOHATBHBIX 3aJ1a4aXx.

[Tpaktuyeckoe 3ansTue Ne 25. Mcnonb3oBanue cBONCTB (pyHKIMI B mpodecCHOHaIbHBIX
3aayax.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CAaMOCTOsITEbHAS paboTa 00yJaroIuxcs).

Tema 8.1.  Tpuronomerpuueckue (QYHKIUH IPOU3BOJBHOTO yIia, uucia. PanuaHHas u
rpajaycHas Mepa yria.

Tema 8.2. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA. DOPMYIIbI IPUBEICHUS.

Tema 8.3. CuHyC, KOCHHYC, TaHT€HC CYMMbI M Pa3HOCTU JBYX yrjioB. CHHYC M KOCHHYC
JABOMHOTO yria. ®opmyiibl IOJIOBUHHOIO YIJIa.

Tewma 8.4. ®ynkiuu, ux cporictBa. CriocoObl 3a1aHus (PYHKITHIA. .

Tema 8.5. Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

Tewma 8.8. OOpaTHbIe TPUTOHOMETPUUYECKHE (PYHKITHH.

KontposnbHas padoTa (AyauTopHas CaMOCTOSTENbHAs paboTa 00yJIaronIuXxcs).
O0s13aTenbHAas YacTh
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Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblili omeem u3 yemuolpex nPeoioHCeHHbBIX.
1. (1 6amn) B AABC sinC=2—§. Kaxkast u3 ctopon siBnsiercst runorenyszoi AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amr) YoM kakoi 4eTBepTH sBisieTcs yroy o=400°?
A)LB)ILB) L T) IV.
3. (1 6amr) Kakue n3 GyHKIUN SABISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6amur) Kakue u3 uucen sBISIFOTCS KOPHEM YPaBHEHUS COS X = %’?
_r. _r. _r. _2r
A)x—6, b) x 35 B) x > N x ~
Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuleHus: U NOJIyYeHHbLI Omeemn.
5. (2 6amra) Beraucnure: sing + Ccos g

. V2 : V2.
6. (2 Ganna) Haiinute 3HaueHne BbIpaXKEHUS 4arccos? - 4arcsin(— ?)

7. (2 6ana) Jlokaxure ToxaectBo: 2Sin(m/2+a) + cos(m — )= cosa.
8. (2 6amta) Pemute ypaBuenwue: Sin“ x - 4 sin x + 3 =0.

JlononHuTenbHas 4acTh
Ipu svinoanenuu 3a0anus 9 sanuwume x00, 060CHOBAHUE peuleHUs: U NOJYYEeHHbII Omeen.
9. (3 6amna) Pemnre cucreMy ypaBHEHUIA:
Xx+y=m
{sinx + siny = 2.

KommiekT oneHounbix 3amanuii Ne9. mo Paszmeny 9. Crenenu u kopHu. CreneHHas QyHKIIUS
Tema 9.1. Crenennas ¢yHkiusi, ee cBoricTBa, Tema 9.2. IIpeoGpa3oBanue BBIpaXEHUN ¢ KOPHSIMH N-
ol crenenu, Tema 9.3. CBoiicTBa CTENEHU C PAUUOHAIBHBIM M JIEMUCTBUTEIIBHBIM MOKA3aTEISIMH,
Tema 9.4. Pemienue uppallOHAJBHBIX YpPaBHEHMH W HepaBeHCTB, Tema 9.5. CreneHM M KOpPHH.
Crenennast QyHKIHS.

Teopernueckre BOonpockl (AyauTopHas pabora):

1. ChopmynupyiiTe onpeeseHue CTeNeHHON (yHKIIUHN.

2. [lepeuncnure cBOWCTBA CTENEHHON (PYHKIIUH C LEJIBIM ITOKAa3aTEIIEeM.

3. Ilepeuncnure CBOWCTBA CTENEHUW C JCUCTBUTENBHBIM TOKa3areneM. [lpuBeaute
MPUMEPBI.

4, [lepeuncnure cBOMCTBA KOPHS HATYpalbHOU cTeneHu. [IpuBeauTe mpumMepsl

S. Ha 49ro HeoOxomuMo o0OpaTUTh BHUMAHUE TIPU PEIICHUH UPPAIMOHATHLHOTO
ypaBHEHUS YETHOW CTETIEHU?

6. Uemy paBeH KOpEHb YETHOM CTENEHU U3 oTpuLarenbHoro uncia? Ilpusenure npumep.

7. UeMy paBeH KOpEHb HEUYETHOW CTENeHW W3 oTpularenabHoro uucna? Ilpusegute
npuMep.

8. Ha u9to crour o00patuTh BHUMAHHWE MPU PEHICHHUH HWPPANUOHAIBHBIX, IPOOHO-

PalMOHATILHBIX YPaBHEHUI U HEPABEHCTB?

[IpakTudeckas pabota (AyAUTOpHAS CAMOCTOSITENbHASI pab0oTa 00yJarOIINXCS).
[Tpaktrueckoe 3anstue Ne 26. [IpeobpazoBanre HppaMOHATLHBIX BBIPAKEHUH.
IIpakTnueckoe 3anarue Ne 27. PernieHne nppalnoHaIbHbIX YpaBHEHUI 1 HEPABEHCTB.

OnopHBIH KOHCIIEKT (AyAUTOPHASI CAMOCTOSTENbHASI paboTa 00yJaromxcs).
Tema 9.1. Crenennasi pyHKITHs, €€ CBONCTBA.

KontposnbHas padoTa (AyauTopHas CaMOCTOSTENbHAs paboTa 00yJIaroIIuXxcs).
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O0s13aTenpHast 4acTh
Ipu pewenuu 3a0anuil 1-4 3anuwiume npasuivbHblil OMmeem u3 Yemvipex npeoioHCeHHbIX.

1. (1 6amn) Mexny KakuMu JBYyMs HATYpaTbHBIMU YHCIIAMU HAXOJAUTCS YHCIIO V19?
A)19u20;b)2u3;B)18u19;") 3 u4.

2. (1 6amn) Onpenenute KOPEHb YpaBHEHUS x°=125

A)3.;b)-3;B)-5T)5.

3. (1 6amn) Pacnionoxute B MOpsIIKEe BO3pACTaHUA YUCHa: 2; 3\/?' V17

A) 2; 35 V17; ) 2; V17; i/5; B) 3/5; 2; ¥17; 1) Y17; 2; 5.

4. (1 6amn) YMHOXKas YUCIIa C OMUHAKOBBIM OCHOBAHHEM, UX CTEIEHH. .7

A) ymHoxaem; b) nemum; B) ckmaneiBaem; ') oTHuMaem.

Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuterus: U NOJIyYeHHbLL Omeemn.

5 2
@338 . 29

o 6.48
5. (2 6anna) Haiinute 3HaueHue BolpakeHnss ¢ npu a=7.

(VIZ+8)’

6. (2 6amura) Halimure 3HaYeHUE BHIpAKCHUS 10496
7. (2 ©Oamma) PaccrossHue oT HaOIIOAATENs, HAXOIAIIErocs Ha HEOONBHION BbhICOTE h
KHJIOMETPOB HaJ 3eMJIEH, 10 HaAOMI0JaeMOW WM JIMHUW TOPH30HTA BBIUMCISICTCS IO (opmylie

[=V 3"%, rae R=6400 km — paguyc 3emnu. C Kakoi BBICOTHI TOPU3OHT BUJIECH Ha paccTOssHUM 48

KUJIoMeTpoB? OTBET BbIPAa3UTE B KMJIOMETPAX.

8. (2 6ayuta) Pemute ypaBHEHHE V32 x=2.

JlonmoJTHUTENbHASA YacTh
Ipu svinonnenuu 3a0anus 9 3anuwiume xo00, 000CHOBAHUE PeuleHUs U NOJYYEHHbIL OMBEm.

y =x

y=x

9. (3 6anmna) Pemure rpaduyecku cucreMy ypaBHCHHI: {

KommiekT oneHounbix 3aganuit NelQ. mo Pasgeny 10. IToka3arensnas ¢gynkius Tema 10.1.
[MokazarenpHast QyHkums, ee cBoicTBa, Tema 10.2. PemeHue moka3arenbHBIX YpaBHEHHH U
HepaBeHCTB, Tema 10.3. Cucrembl moOKa3arenbHbIX ypaBHeHui, Tema 10.4. Pemenue 3amauy.
[oxa3zatenbHast GyHKIHSL.

Teopernueckne Bonpockl (AynuTopHas paboTa):
ChopmynupyiiTe onpeaeneHne mokazareIbHon (yHKITUH.
[lepeuncnure cBOMCTBA MOKa3aTEILHON (QYHKITUU.
[Tepeuncnure criocoObl pemIeHus TOKa3aTENbHBIX YPABHEHU.
ChopmynupyiiTe TpaBuIO PEMICHHUS TPOCTEUIITNX MOKa3aTeIbHBIX HEPAaBEHCTB.
B gem 3akimoyaercs rpaduueckuii crnocod penieHns ypaBHeHUH.

6. llpuBegute mpumep (QYHKIIMOHAIBHONW 3aBUCHUMOCTH TOKAa3aTelbHON (YHKIMU U3
pEATbHOM )KU3HH.

SAEIE N

[pakTudeckas pabora (AyauTOpHAs CaMOCTOSTENbHAS paboTa 00yJarOIINXCs).

[IpakTnueckoe 3anstue Ne 28. PemieHne mokas3aTelbHBIX YpaBHCHHH METOJOM YPaBHHUBAHHS
MOKa3aTelei.

[TpakTuueckoe 3anstue Ne 29. Penenne mokasaTenbHBIX YPaBHEHUH METOJI0OM BBEACHUS HOBOM
[IEPEMEHHOM.

[Tpaktnueckoe 3amstue Ne 30. Pemenue mnokaszaTeNnbHBIX YpaBHEHUN (DYHKIIMOHAIBHO-
rpadu4ecKUM METO/IOM.

[TpakTrueckoe 3anstue Ne 31. Pemenne moka3zareabHbIX HEPABEHCTB.
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[Tpaktrueckoe 3anstue Ne 32. Pemnenne cucteM moka3aTeabHBIX YPaBHEHUH.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CaMOCTOsITEIbHAs paboTa 00yJaroIuXxcs).
Tema 10.1. Iloka3zarenbHast pyHKIMS, €€ CBOICTBA.

KonTponpHas paboTta (AyAUTOpHAS CaMOCTOSTENIbHAS paboTa 00yJarOIIMXCs).
O6s3aTenbHas 4yacThb
Ipu pewenuu 3a0anuii 1-4 3anuwume npagunvbHbili omeem u3 4emauipex npeoioHCeHHbIX.
1. (1 6amn) Ipu kakoM 3HaueHUH a PyHKIKS y=a  ObIBAaeT Ha BCE 00JIaCTH ONpeeIeHus?
4 1
A) a=; b) a=8,25; B) a=; I') a=V/3.
2. (1 6amn) Ha pucynke uzobpaxén rpadux ¢pynkiuu suaa f(x)=a*. Haiinqure snauenue f(2).
YA |

51

fix)y=a"

= T
-

Of 1. X%
A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amn) @ynkuus 3agana GopMyInoit: f(x)=(§)x. Yemy pasHo f(-2)?
A)-3 B) 4 B)4: 1) V2.

| r—13

- = 3.
4. (1 6amn) Kopens ypaBHeHUs (9) ?
A)12,5;b) 13; B) 14;T') 15.

Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuteHus: U NOJIyYeHHbLI Omeemn.
5. (2 6amra) Haiimre KopeHs ypaBaenns 3 2-5%3*=12
6. (2 6amra) CKOJIBKO TIENBIX PEIICHUH UMEeeT HepaBeHCTBol<7X'1§49?
_ 25 —8x—x2
7. (2 6amma) Halimure Touky MakcuMmyma ¢ yHKITHH Y= :
8. (2 6amma) B xome pacraga pagnoakKTUBHOTO M30TOIA €T0 Macca YMEHBIIAETCS MO 3aKOHY

m(t) =mg- 27T,

r7e Mo — HavyanbHasl Macca U3oTona, t — Bpems, Ipoulenee OT Ha4aJIbHOTO
MOMEHTa, | — TepuoJ mojypacnana. B HauanpHBII MOMEHT BpeMEHH Mmacca u3ortomna 184 mr.
[lepuon ero momypacmnana coctasisier 7 MuH. Haiinure, uepes cKoJIbKO MUHYT Macca U30Tomna Oyner
paBHa 23 Mr.

JlonmoHHUTEIbHAS YacTh
Ipu evinonnenuu 3a0anus 9 3anuwume xo0, 000CHOBAHUE PeUleHUs. U NOJYYEHHbII OMBeN.
—2x=0
—2X=0

9. (3 6anmna) Pemure rpaduyecku cucreMy ypaBHCHHI: {};

Kommiekt onenounsix 3amanuit Ne 11. mo Pasgemy 11. Jlorapudwmer. Jlorapudmuueckas
¢ynkums Tema 11.1. Jlorapudm umcna. JlecATUUHBIM W HATypalbHbIM JorapuMbl, YHUCIO €,
Tewma 11.2. CgoiictBa nmorapudmon. Onepanus jorapudmupoBanus, Tema 11.3. Jlorapudmudeckas
¢ynkuus, ee cBoiictBa, Tema 11.4. Pemenue norapudmMuyeckux ypaBHEHH U HEPaBEHCTB,
Tewma 11.5. Cucrems! norapudmuyecknx ypapHeHui, Tema 11.6. Jlorapudmsl B mpupoie u TEXHUKE,
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Tewma 11.7. Pemenne 3aga4. Jlorapudmel. Jlorapudmudeckas GyHKius.

Teopernueckue Bonpockl (AyauropHas padoTa).

1. ChopmynupyiiTe onpeneiacHue JorapupMuIecKon (yHKIIUH.

2. [lepeuncaure cBoiicTBa TorapupMuieckoil pyHKIUH.

3. [Tponomxkure onpenenenue: «Jlorapudpm — 310...».

4. Yemy paBeH jorapudm npousBeneHus?

5. Yemy paBeH gorapudm 4acTHOTO?

6. [IpuBenute mpuMepsl JorapupMUUIECKON CIUpPAIH B IPUPOJIE U B OKPY)KAIOILIEM MU-
pe.

7. Ha yt0 crout 00paTuTh BHUMaHUE MPH PELICHUU JIOTapU(PMUUECKUX U ypaBHEHUN U
HEpPaBEHCTB?

6. [epeuncaure cnocoObl peLIeHNs JOrapUPMUUECKUX YPaBHEHUH.

7. ChopmynupyiiTe TpaBuiIo PEMICHHUS TPOCTEUIITUX JIOTapU(PMUIECKUX HEPABCHCTB.

8. B gem 3akimoyaercs rpaduueckuii crnocod penieHus ypaBHeHUH.

6. ITlpuBenure npumep (QYHKIIMOHAIBHOW 3aBUCHMOCTH JorapudMuueckod (QyHKIUU u3

pEaTbHOM )KU3HH.

[pakTudeckas pabora (AyauTOpHAs CaMOCTOSITENbHAS paboTa 00yJarOIINXCs).
[TpakTrueckoe 3anstue Ne 33. Pemenne norapuMuiecKux ypaBHEHH 1 HEPABEHCTB.
[paxtuueckoe 3austre Ne 34. [Ipumenenue norapudma.

[Tpaktuueckoe 3anstue Ne 35. Jlorapudmuueckas cnupaib B mpupoje. Ee Maremarnueckue

CBOMUCTBA.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CAaMOCTOsITEbHAS paboTa 00yJaroIuXxcs).
Tema 11.1. Jlorapudm yucna. JlecATHYHBIN U HATYpaIbHBIA JOrapugMbl, YUCIIO €.
Tema 11.3. Jlorapudmuaeckas GyHKIHS, €€ CBOMCTBA.
Tema 11.5. Cucremsl torapuMUYECKIX ypaBHEHUH.

KonTponbHas paboTta (AyAUTOpHAs CaMOCTOSITENIbHAS paboTa 00yJaromXcs).
O06s3aTenbHas 4YacThb

Ipu pewenuu 3a0anuii 1-4 3anuwiume npaguibHbili Omeem u3 4emauipex npeoioHCeHHbIX.

1. (1 6amm) Kakas u3 pyHkIuii Bo3pactaet Ha Bcel 00J1acTu onpeneneHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*; T) f(x)=log1 x.

2
2. (1 6amn) Ykaxure obnacth onpenencuus pyaxnun f(x) = g 2;—73

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

3. (1 6amn) PacrionoxuTe B nopsake Bo3pactanus: logg s 4; 108, 5 0,4, 1ogg 5 "

1 1
A) logos 4; logo,s 0,4;10805; ; b) logo,s 410805 7510805 0,4
1 1
B)logos ;10805 045108054 ; I') logos 0,4; loges 5 logos 4.

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

Ilpu svinoanenuu 3a0anui 5-8 3anuwiume xo0 peuieHus: U NOJIY4EeHHbll OMmeem.
5. (2 6amna) Onpenenure 3HaUeHKE BRIpaxkenns logg 2 + logg 3 + 210824,
6. (2 6ayta) YkaxxuTe HauMEHbIIIEE 1IeJI0¢ PelICHNe HePaBEHCTBA:
log;(6x — 4) > 2.
7. (2 6amna) Haiimute Touky Makcumyma GyHKIun Y — 8ln(x+7) —8x+3.
8. (2 6amna) Jlns oborpeBa moMeIIeHHsI, TeMIIEpaTypa B KOTOPOM TOIJICPKUBAETCSI HA YPOBHE

T,=15° uepe3 paguarop OTOILIEHHS MPOIYCKAIOT TOPAUYI0 Body. Pacxon mpoxomsiei yepes Tpyoy
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pamuaTtopa Boasl m = 0,6 kr/c. [Ipoxoas mo Tpyde paccTosiHME X, BOAA OXJIAKIACTCS OT HadadbHOMN

om T, T, Br-c
o . r=uo— |02] _—. o =4200 —
temneparypsl T;=91" no temneparypel T, mpuuém Y I'—T, rtne ki? C—
Bt
.. Y=28—7 o—=0.8
TEIIOEMKOCTL BOJBI, m-?C— ko3¢ ¢uUIMeHT TermioooMeHa, a » O — [ocTOsHHAA.

Haiinute, mo kakoil temmepatypsl (B rpamycax llembcus) oxmamuTcss BOJAA, €CIU JUIMHA TPYOBI
panuaropa paBHa 144 M.

JlonmoHHUTEIbHAS YacTh
Ipu evinonnenuu 3a0anus 9 3anuwume xo0, 000CHOBAHUE PeUleHUs. U NOJYYEHHbLI OMBeN.
y + 2x = logz 135 — log3 5
2y—3x=6 '

9. (3 6anna) Pemure rpaduuecku cuctemy ypaBHeHHﬁ:{

KowmrnekT onenounbix 3ananuit Nel2. mo Pazneny 12. [IpousBonnas GpyHKmu, ee mpuMeHeHUE
Tema 12.1. Tlowsatue mnpousBomHor. Popmynsl W mpaBuia auddepeHnupoBanus, Tema 12.2.
[IponsBogHble CyMMBbI, pa3HOCTH MpousBeleHus, uactHoro, Tema 12.3. IIpousBogHbie
TpuroHoMeTpudeckux ¢yHkiui. I[lpousBogHas cinoxHOW ¢yHkimu, Tema 12.4. Ilonstue o
HenpepeIBHOCTH QyHKIHHU. Meton unrepBaioB, Tema 12.5. I'eomerpudeckuit u pU3MUecKuii CMBICTT
npou3BogHOM, Tema 12.6. ®uzmyeckuid CMBICT TPOU3BOAHOM B MPOPECCHOHAIBHBIX 3a/ayax,
Tema 12.7. MonotonHocts ¢yHkuuu. Touku skctpemyma, Tema 12.8. MccnenoBanue QyHKUuM u
noctpoenue rpadukos, Tema 12.9. HaubGonbimee n HauMmensbIee 3HadeHus: GyHkuuu, Tema 12.10.
Haxoxxnenune onTuMalibHOTO pe3yjbTaTa C MOMOINbIO MPOM3BOJHOM B MPaKTUYECKHX 3aJayax,
Tewma 12.11. Pemenue 3amau. [lponsBoanas GyHKIIUH, €€ TPUMEHEHHE.

Teopernueckue BOonpockl (AyauTopHas pabora):

1. [Iponomkure onpenenenue: «llocienoBaTenbHOCTh — 3TO. .. ».

2. [TpuBenute npumep apuGMETHUECKON TPOTPECCUH.

3. [IpuBeauTe MpuMep reoMEeTPUUYECKON TPOTPECCHH.

4. [IpuBenute mpuMep G€CKOHEYHO YOBIBAIOIEH r€OMETPUYECKON IPOTPECCHH.

5. [Iponomkure onpenenenne: «lIponszBoanas — 310...».

6. Packpolite reoMeTpru4eCcKUi CMBICII ITPOU3BOJHOMN.

7. [Iponomxure onpenenenue: «KacarenbHas — 3T0...».

8. Packpoiite puznueckuii cMbICT IPOU3BOAHOIA.

9. [lepeuncnure npaBuiia BEIYUCICHHS TPOU3BOIHBIX.

10. UYeMy paBHa ITPOU3BOIHAS CTETIEHHON (YyHKIIUU?

11. Yemy paBHa TPOU3BOHAS TPOU3BEICHUS?

12. Uemy paBHa IPOU3BOIHAS YACTHOTO?

13. Yewmy paBHaA MPOU3BOIHAS CIOKHON (QYHKITHH?

14. Cdopmynupyiite npru3Hak Bo3pacTaHus (QyHKIHH.

15. ChopmynupyiiTe npu3HaK yObIBaHUS (QYHKITHH.

16. Cdopmynupyiite npu3HaK TOYKH MaKCUMyMa () yHKITHH.

17. ChopmynupyiiTe Tpu3HaK TOYKH MHHIMYMa (PyHKITHH.

18. CocTtaBbTe aIrOpuUTM pELICHUS 337a4 Ha HAXO0XJICHHUS HAaHOOJBIIET0 M HAMMEHBIIIETO
3Ha4YeHus1 QYHKLIMUU Ha OTpe3Ke?

19. CocTaBbTe aNroOpuUTM MCCIEIOBAHUS M MOCTPOSHHs rpaduka (yHKIUU C TOMOIIBIO
MIPOU3BOAHOM.

20. Kak HaiiTi BepTUKaIbHYIO0 aCUMIITOTY rpaduka GyHKIHU?

[pakTudeckas pabora (AyauTOpHAs CaMOCTOSTENbHAS paboTa 00yJarOIINXCs).
[Tpaktuueckoe 3anstue Ne 36. HaxoxaeHne mponu3BOIHBIX.
[Ipaktuueckoe 3ansatue Ne 37. ®usznueckuil (MEXaHWYECKHI) CMBICI IPOU3BOJHOW —
MTHOBEHHAs CKOPOCTh B MOMEHT BpeMmeHH t: v = S’ (t).
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[Tpaktuueckoe 3anstue Ne 38. Hanmensinee n HanOobIiee 3HaueHne QyHKITUH.

[Ipaxtuueckoe 3ansaTre Ne 39. Mcnonb3oBaHne NPOU3BOIHON B MPAKTUYECKUX 3a/adax.

[Ipaktnueckoe 3anarue Ne 40. HaxokneHne ONTHMaIBHOTO pe3yJbTara C IOMOIIBIO
IIPOU3BOJHON B IPAKTUYECKHX 3a]a4ax.

OnopHBIH KOHCIIEKT (AyAUTOPHASI CAMOCTOSATENbHASI paboTa 00yJaromxcs).
Tewma 12.1. ITonarue npousBoaHoi. @opmyibl U ipaBmia qudGepeHITTpOBaHHMS.
Tema 12.4. [lonsiTue 0 HENMPEPHIBHOCTH (PYHKIIMHU. MeTOI HHTEPBAJIOB.
Tema 12.5. T'eomeTprudeckuii 1 GU3NIECKUNA CMBICI IPOU3BOTHOM.
Tema 12.8. UccnenoBanue GyHKIMI 1 MOCTPOCHHUE TPa(QUKOB.

KontposnbHas padoTa (AyauTopHas caMOCTOSTENbHAs paboTa 00yJIaronIuXxcs).
O0s3aTeNnbHAas YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblili omeem u3 yemolpex nPeoioHCeHHbBIX.
1. (1 6amr) Yemy paBHA IPOM3BOAHAS (BYHKIHH Y=COS X?
A) y'=-sin’x; B)y’=-2sin’x; B)y'=-2cosx sinx; I') y'=2cos x.
2. (1 6anm) [o xaxoi U3 GOpPMyI BEIYUCIAETCS IPOU3BOIHAS TPOU3BEICHMUS?

A) (hv) =05 B) (@v)=uviuv’s B) () = o s D(fe00) =f (2(x)*e ().
3. (1 6amn) Pemmre ypaBuenue f'(x)=0, eciu f(x)=3x2 — 6x +4. Beibepure OTBeT.
A)1;B)-1; B) 4; T) -4.
4. (1 6amr) Ha pucynke uzobpaxkeH rpaduk mpousBoaHoil ¢pyukiuu f(X), onpenenennoi Ha
unrepsaie (—10; 8). Haitnute konmudectBo Touek Makcumyma ¢pynkimn f(x) Ha otpeske [—9;6].
¥

o
A I,

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

Ilpu svinonnenuu 3a0anui 5-8 3anuwiume xo0 peuieHus: U NOJIY4EeHHblU OMmeem.
5. (2 Oamwra) MarepuanbHas TOYKa  JBHIXKETCS  MPSAMOJIMHEHHO TI0  3aKOHY

x(t) = —1* 4613 — 41> + 5t — 5

= (rme X — paccTosiHAE OT TOYKH OTCUeTa B MeTpax, t — Bpems B
CeKyHJIaX, U3MEPEHHOe ¢ Hauvana JBWXKeHus). Haiigure ee ckopocTh (B M/C) B MOMEHT BPEMCHH
r=3c.

6. (2 6aya) Ha pucynke uzo0paxkén rpaduk dynxiun Y = f(X) 1 kacaTenbHast K HEMY B TOUYKE C
abcruccoit Xo. Hatinure 3nauenue npousBoanoit Gpyukiuu f(X) B ToUKe Xo.
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(x—2)(x+3) >0
(x-8)
8. (2 6amna) UccnenoBats dyrkimio f(x)=x> — 3x u oCTponTH 68 rpaduk.

7. (2 6amna) Pemure HEpaBEHCTBO:

JlononHuTenbHas 4acThb

IIpu svinonnenuu 3a0anus 9 3anuwiume xo00, 000CHOBAHUE PEUEHUs U NOTYYEHHbIN OMBeN.

9. (3 Gamnma) Jlnst pasrpy3ku cCyAHa B MOpPTYy (UpPME TOTOBBI BBIIEIUTH YYacTOK 3EMIIU
momaznso 100 M. [Ipennarator yeTbipe ydacTka pa3HbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10.
Kakoit yuacTok skoHOMUYHEe BBIOpaTh (hupMe, YUUTHIBAs, 4YTO HEOOXOIUMO OYyZET MOCTaBUTh 3a00p
10 IepuMeTpy?

Kowmmnekt omenounsix 3amanuii Nel3. mo Pasmemy 13. IlepBooOpasnasi ¢yHKIUH, €€
npumenenue Tema 13.1. TlepBooOpasnas ¢yukiuu. IlpaBuna HaxXOoXACHUS TEPBOOOPA3HBIX,
Tema 13.2. Ilnomanps kpuBonuHelHOW Tpanenun. @opmyna Hetotona — Jleitonuna, Tema 13.3.
Heonpenenennsrit 1 onpeaeneHnplid naTerpainbl, Tema 13.4. TlonsTue 00 onpeneneHHOM HHTETpae
KaK IJIOMIA 1 KPUBOJIMHEHHON Tpaneunu, Tema 13.5. OnpeneneHublii uaTerpai B xu3uu, Tema 13.6.
Pemenue 3amau. [lepBooOpaznas GpyHKIMH, €€ MPUMEHEHHE.

Teopernueckre BOonpockl (AyauTopHas pabora):
[Mpomomkute onpenenenne: «Dyukiusa F(X) Ha3pBaeTcs ...».
Packpolite reoMeTpUYECKUI CMBICII OIIPEIEICHHOI0 UHTErpasa.
[Iponomkure onpenenenne: «KpuBoauHeitHas Tpanemnus — 3To. ...
Cdhopmynupyiite popmyny HetoTona-JIeitOnuna.
B uem 3akmmrouaeTcst oOmuii BUI BCeX MEPBOOOPa3HBIX?
[Mepeuncnure mpaBuiIa BEIMUCICHUS HHTETPATIOB.

U~ wd P

[pakTudeckas pabora (AyauTOpHAs CaMOCTOSTENbHAS paboTa 00yJarOIIHXCs).
[Tpaktuueckoe 3anstue Ne 41, Hanmensinee n HauOoJpiiee 3HaueHne QyHKITUH.
[Ipaktuueckoe 3anstue Ne 42. ['eomeTpudeckuii cMbIC onpeaeraeHHoro naterpaita. ®opmyna
Herorona — JleiiOHuma.
[Ipaktuueckoe 3ansartue Ne 43. Pemienue 3aga4 Ha MPUMEHEHHUE WHTETpajia JJIsi BHIYHMCICHUS
(U3NYECKNX BEJTUYUH U IUIOILAICH.

OnopHBIH KOHCIIEKT (AyAUTOPHASI CAMOCTOSATENbHASI paboTa 00yJaromxcs).
Tewma 13.1. ITepBoobOpa3znas ¢hynkmuu. [IpaBriia HaxoxIeHUS TIEPBOOOPA3HBIX.
Tema 13.2. [TInomane kpuBonuHeiHoU Tpaneuuu. @opmysna Hetorona — JleiiGHuma.

KonTponbHas paboTta (AyAUTOpHAs CaMOCTOSTENIbHAS paboTa 00yJaromXcs).
O6s3aTenbHas 4yacThb
Ipu pewenuu 3a0anuii 1-4 3anuwiume npaguibHbili Omeem u3 4emauipex npeoioHCeHHbIX.
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1. (1 6amn) Jlns kakoit u3 GyHKIMI GyHKIIUS F(x)=x3-3x2+1 SIBJISICTCS TIEPBOOOPA3HOM?
A) f(x)=3(x%2); B) f(x)=3x(x-2); B) f(x)=3x%-6x+1; I') f(x)=3x%-6x.

2. (1 6amn) Hana ¢pyakmus f(x)= 3x%+1. UYemy paBna F(1)

A)2;B)4;B)6;T) I,

3. (1 6amn) OOmMit BUI BCex mepBOo00Opa3HbIX aist f(x)=sinx?

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

4. (1 6ayw1) BeraucnuTe onpesieseHHbINH HHTErpan | 12 xdx.

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

Ipu svinoanenuu 3a0anuii 5-8 3anuwiume xo0 peuieHus: U NOJIYYEeHHbIU Omeen.

5. (2 6amna) SBisercst mu F(x)=x>-3x+1 nepBoo6pasuoii st pyrkuuu f(x)=3(x%1)?

6. (2 Gamma) 3amaiite mepBooOpasnyro F(x) mist dyHKIMM f(x)=3x°-2X, eCI H3BECTHBHI
koopauHatel Touku M (1, 4) rpaduka F(X).

7. (2 6amna) Ha pucynke nzobpaxen rpaduk ¢pynkuuu y=f(X), onpenenéHHoii Ha UHTEpBae
(—3; 11). Haiinure Hanmensbinee 3nauenune Gynkiun f(X) Ha orpeske [2;9,5].

u RS
A ¥ = flx)

N\
YN I\
AR EERE
) / ‘-,lII]
NN A\
\/

8. (2 Gamma) Ha pucynke u3oOpaxeH rpapuk Hekortopoir ¢yHkumu Y=f(X). Ilomb3yscek

. 5
PUCYHKOM, BEIYMCIIUTE ONPE/ECHHbIH HHTErpaJ [  f()dx.

YA

4 v=f(x)

[ Sy ——
e [ o e e s s s e

JononHuTenpHas 4acTh
Ipu svinoanenuu 3a0anus 9 sanuwume x00, 060CHO8AHUE peuleHUs: U NOJYYEeHHbIU OMmeEen.
9. (3 6anna) Beryucnure miomaab 3aciIOHKH, IEPUMETP KOTOPOM OTrpaHUYMUBAIOT JUHUU y=0,
y=Xx, y=-2x+6. Pemmte nByms ciocobamu. Caenanre 4epTex.
OTaJOHBI OTBETOB:

KommnekT onenounsix 3amanuii Nel4. no Paszneny 14. YpaBHenus u HepaBeHcTBa Tema 14.1.
PaBHOCHIIBHOCTE ypaBHEHHMI W HepaBeHCTB. OO0mme Meroasl pemieHus, Tema 14.2. I'paduueckmii
METOJI pPELIEHUS ypaBHEHUM, HEpaBeHCTB, Tema 14.3. VYpaBHeHHs M HepaBEeHCTBA C MOJYJEM,
Tema 14.4. VpaBHeHus W HepaBeHCTBa C mapamerpamu, Tema 14.5. CocraBieHHe W pEIICHHE
npodecCHOHANBHBIX 3a7ad C MOMOIIbI0 ypaBHeHui, Tema 14.6. Pemienue 3amad. YpaBHEHUS U
HEPaBEHCTBA.

Teopernueckue BOonpockl (AyauTopHas pabora)
1. Uto Ha3bIBaeTCsl ypaBHEHUEM?
2. UYTo 3HAYUT pEMIUTh ypaBHEHUE?
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Uto Takoe KOpeHb ypaBHEHUSI?
Urto Ha3bIBaeTCsI HEPABEHCTBOM?
UTO 3HAYUT PELINTh HEPABEHCTBO?
B uem 3akirouaercs «METOJ HHTEPBAIOB)»?
UTo Ha3bIBAETCS PEIICHUE CUCTEMBI YPAaBHEHUI?
UTO 3HaYUT PEIIUTh CUCTEMY YpaBHEHUN?
[Tpu pemieHun Kakux ypaBHEHHUH U HEPABEHCTB, CilelyeT 0OpaTUTh BHUMaHUE Ha 00-
JacTh JOIYCTUMBIX 3HAUEHUI?
10. [Tepeuncnute criocoObI pemIeHus] ypaBHEHUM.
11. [epeuncanre cnocoObl pelIeHUs: CUCTEM YPaBHEHUH.

©ONO AW

[paktudeckas pabora (AyauTOpHAs CaMOCTOSTENbHAS paboTa 00yJarOIINXCs).

[Ipaktuueckoe 3ansitTue Ne 44. PemieHne ypaBHEHUH M HEPABEHCTB (YHKIIMOHATHLHBIMHU
METOIaMHU.

[TpakTtuueckoe 3anstue Ne 45, Penienrie ypaBHeHUI 1 HEPABEHCTB rpad)UueCKUM METOJIOM.
[IpaxkTuueckoe 3ausTre Ne 46. Pemenne ypaBHeHUI 1 HEPABEHCTB C MOJTYJIEM.
[Tpaktuueckoe 3anstue Ne 47, Penenre TEKCTOBBIX 3a/1a4 TPOPECCHOHAILHOTO COACPIKAHUS.
[Ipaktudeckoe 3anatue Ne 48. Perenre TeKCTOBBIX 3a7a4 MPO(ecCHOHAILHOTO COACPKAHUS.
[TpakTrueckoe 3anstue Ne 49. Penenre TeKCTOBBIX 3a/1a4 TPOPECCHOHAILHOTO COACPIKAHUS.
[Ipaxtuueckoe 3ansaTre Ne 50. YpaBHEeHUs: 1 HEPABEHCTBA C MOJYJIEM U C ITapaMeTPaMHu.

KonTponbHas paboTta (AyAUTOpHAS CaMOCTOSTENIbHAS paboTa 00yJaroIImXcs).
O06s3aTenbHas YacThb
Ipu pewenuu 3a0anuii 1-4 3anuwiume npaguibHblli Omeem u3 yemulpex npeoioHCeHHbIX:

1. (1 6amn) Kakoe u3 uncen siBasieTcss KOpHeM ypaBHeHUs logy(x+1) =1
A)-1;b)2;B) 1; 1) 0.

2. (1 6amn) Kakue u3 ypaBHEHHI UMEIOT O0Jiee OJTHOTO KOpHs?
A) x%-6x+5=0; B) 3*2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3. (1 6amr) Onpenenurte BUA ypaBHEHUS ¥ —32-—x=2.

A) nuneitnoe; b) kBampatHoe; B) uppanmonansHoe; [') panmonanpHoeE.

4. (1 6amr) OmnpeeTuTe HANMEHbIIEE [IEN0E PELICHHe HepaBeHcTBa 5* 2<17?
A)-3;b)0;B)3;T) -4.

Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuterus: u NOJIyYeHHbL Omeemn.
5. (2 6anna) Haiinute KOpeHb ypaBHEHHUS | x-3 | =2

{x —y=2=8,
6. (2 Ganna) Pewnte cucremy ypaHennii (27 % _16.
2x% — 5x
— < X
x—3

7. (2 6anna) Pemnte HepaBeHCTBO
8. (2 6amna) Pemmre ypaBuenue (2x — 3)V3x?% — 5x — 2=0

JlonmoJTHUTENbHASA YacTh
Ipu evinonnenuu 3a0anus 9 3anuwume xo0, 000CHOBAHUE PeUleHUs. U NOTYYEHHbII OMBEeN.

2sin’x — -\/gcos (g —_x) =0.

3
—: 31
2

9. (3 6amna) Pemure ypaBHeHue . YKaXXuTe KOPHHU 3TOTO

ypaBHEHUs, IIPUHAJIEKALUE OTPE3KY
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KomrmiekT onieHouHbIX 3amanuii Nel5. PyOexxnbiit koHTposs o Pazneny 1. IToBTopenne kypca
MaTeMaTUKU OCHOBHOM miKouibl, Pazneny 2. Kommekcuoie uncna, Pazneny 3. Ilpsmbie U mockocTu
B npoctpaHcTBe, Paszneny 4. Koopaunatel u BekTopbl, Pazgeny 5. MHOrorpaHHUKM H Tela
Bpamienus, Pazngeny 6. MuoxectBa. OnemeHThl Teopuu TpadoB, Pasgeny 7. DiaeMeHTHI
KOMOMHATOPUKH, CTAaTUCTUKU U TEOpUM BeposiTHOCTeH (AyauTopHas camocTosiTeNbHas paboTa
00yJaromuxcs).

O6s3aTenbHas YacThb
Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbili Omeem u3 4emauipex npeoioHCeHHbIX.
1. (1 6amn) Hausr Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTel nMeeT cepeauna otpeska 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 6ann) Ilpsmeie AB u CJI napamnensubie. Kakoe pacnonoxenue umeroT npsameie AC u

B/J?

A) napainensHeie; b) nepnennukynsipusie; B) ckpemuBatorces; ') nepecexarorcs.

3. (1 6amn) KoMriekcHO-COMPSHKEHHBIM TSI Ykciia 7-21 SIBISIETCS YUCITO:

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

4. (1 6amm) U3 10 oOyuarommxcs HYKXHO COCTAaBUTh TpyNImy U3 4-X s ydacTus B
MeponpusaTHA. CKOIBKUMHU CIIOCOOaMU 3TO MOXKHO CJIENIaTh?

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

Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuleHus: U NOJyYeHHbL Omeemn.

5. (2 6anna) BepxHue KOHIIBI IBYX BEPTHKAIBHO CTOSAIIMX CTOJIOOB, yJaNEHHBIX HA PACCTOSHUE
4 M, coenwHEHBI MepeknaauHon. Bricota omHoro cronda 10 M, a npyroro 7 m. Haiinure nmuny
NIePEKJIaTUHBIL.

6. (2 6amna) Jlansl yetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) J1(3,2,2) JlokaxxuTe, 4TO OTPE3-
ku AB u CJ] nepneHauKysipHbI.

7. (2 6amna) HaiimuTe nmpousBeacHre KOMILICKCHBIX yrcen (3-2i) (2+5i1).

8. (2 6ayna) CxonbKUMH crioco0amMu U3 9 y4eOHBIX MPEIMETOB MOKHO COCTaBUTh paclHCaHue
y4eOHOT0 JTHA U3 4 pa3IuvHbIX Tap 3aHATHN?

JlononHuTenbHas 4acTh

Ipu svinoanenuu 3a0anus 9 sanuwume x00, 060CHO8AHUE peuleHUs: U NOJYYEeHHbIU Omeen.

9. (3 6ara) Termmoxoa MPOXOAUT MO TEUECHUIO PEKH 10 MyHKTA Ha3HA4YCHHUS 255 KM M mocie
CTOSIHKH BO3BpAIllaeTCs B MIYHKT OTHpaBieHus. Haiiiure ckopocTh TEIUIOX0a B HEMOIBUIKHOU BOJIE,
€CJIN CKOPOCTh TE€YEeHHs paBHA | KM/4, CTOSHKA JUIMTCA 2 yaca, a B MYHKT OTHPABICHUS TEIIOXO]
BO3Bpariaercs yepe3 34 gaca mocie oTIibITus U3 Hero. OTBeT naiiTe B KM/4.

4.2. 3agaHus 1JIA POMEKYTOYHOM aTTeCcTalluU
INIEPEYEHDb
MPAKTUYECKUX 3aJaHUM sl MOATOTOBKH K AU PepeHInpoBaHHOMY 3a4eTy/ SIK3aMEeHY
o yueonomy npeamety I[TYII. 01 MaremaTtuka
Ut o0ydarommxcs 1o cnenuaibHocT 26.02.03 CynoBoxaeHue
Ha BblmonHeHWe NHCbMEHHOW HK3aMEHALIMOHHOM palboThl 1O MaTemaTtuke pgaercss 4
acTpoHOMHYecKHX 4yaca (240 MuHyT).
DK3aMeHaIMOHHAas paboTa COCTOUT UX 2-X YacTel: 00s3aTeIbHON U JOMOIHUTEIBHOM.
OOs3aTenbHasl 4acThb  COAEPXKUT  3aJaHUS MHHHMAJIbHOTO  00S3aTENbHOTO  YPOBHS,
JOTIOTHUTEIIBHAS YaCTh — 00JIee CIOKHBIC 3aJaHusl.
[Tpu BbITIONIHEHUU 3aJaHHUM 00s3aTENBbHON 4YacTU TpeOyeTcss MPEeICTaBUTh XOJ pPEUICHHS U
yKa3aTh MOJyUYEHHBI OTBET. 32 MPABIJILHOE BBIMIOJIHEHUE JIFOOOTO 3a/IaHUs U3 00s3aTeITbHON YacTh
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oOyyvaronuiics moiydaere oawH Oamn. [lpu BeIMOTHEHWH 3amaHWs W3 JIOMOJHUTEIBLHON 4YacTH
HE00X0IMMO MOJAPOOHO OMHCATh XOJ PEUIeHUs U JIaTh OTBeT. [IpaBuibHOE BBITIOJIHEHUE 3a/1aHUM
JOTIOJTHUTEILHOM YacTh OlleHuBaeTcs 3 OaymaMu wiK 1-2 6amiamMu 3a YaCTHYHOE PEIICHHE.

BEUIJIBI, HO.HyLIGHHBIe 3a BCC BBIIIOJTHCHHBIC 3a1aHHA, CYMMI/IPYIOTCH.

LlIxana nepesoda 6an108 6 OMMEMKU NO NAMUOANTLHOU cCUCmeMme

Ommemka Yucno bannos,
Heobx00umoe 0Jist NOAYUeHUs OMMEMKU

«3» (y008.) 6-9

10-14
«4» (xopouwio) (He MeHee 00H020 3a0aHUs
U3 0ONOIHUMENbHOU Yacmu)

bonee 14
«5» (omauuno) (He menee 08yX 3a0aHUlL
U3 OONOJHUMENbHOU Yacmi)

O0s3arenbHas 4acTh
[Ipu BeIMONIHEHNN 3a7aHui 1-12 3anuinTe X04 pEIIEHUs U TIOJTYyYEHHBINH OTBET.

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

2. (1 6ann) Ha pucyHke xup- 5o HBI-
M TOYKAMM IMOKa3aHO CyTOYHOE KOIM4Ye- | . CTBO
OCaJIKOB, BbINIABUINX B Jnucte ¢ 7 1o 18 =5 f“f 1“.,| ne-
kabps 2001 roga. ITo ropuzoHTaNM yKa3bi- 25 SR Ba-
FOTCSL YAC/IA MECAL, 110 BEPTHKAIH — KO- 20 J,“{ H 7 M-
4eCTBO OCAJIKOB, BBIMABIINX B COOTBETCT- | . | i
BYIOIIMH JeHb, B MIUIUMETpax. JIog Ha- os = ! /

[JISTHOCTH KUPHBIE TOYKU HA PUCYHKE CO-
euHeHbl JuHue. Onpenenure Mo pucyH- KY,
CKOJIBKO JTHEH BbIMaaano 6osee 2 MAJUTUMETPOB OCaIKOB?
3. (1 6ann) Mobunpubi Tenedon cromn 16000 pyGieii. YUepes HekoTOpoe BpeMs LIeHY Ha 3Ty MO-
nenb cHu3un 10 15200 pyOneit. Ha ckonbKo pOIIEHTOB OblJIa CHUYKEHA TIeHa?
4. (1 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ pbI0oii, 5 ¢ BapeHbeM u 4 ¢ BumHei. KOns Hayraa BoiOu-
paet oauH nupokoK. Haliqure BEpOATHOCTH TOTO, YTO OH OKQXKETCS C BUIITHEH.
5. (1 6ann) Haiinure 3HaueHue Boipaxkenus 10922 + log, 32

V7i-6x=7

6. (1 6ann) Halinure KOpeHb ypaBHEHUS
7. (I 6ann) Pemmre HepaBeHcTBo 2°° > 64. B OTBeT 3alHIINTE HANMCHBIICE [IOTOXKH-
TEILHOE YHCJIO.
x+2Z l
8. (I 6ann) Haiioure KOpeHb ypaBHeHHST 3%-2 4
9. (I 6ann) Haiinure npousBoanyto GyHKIuU B TOUKe X=0: y — % x4 —6x% +TX -1
10. (I 6ann) Yepe3d CpeqHIO JIMHUIO OCHOBAHMS TPEYroJbHOW MPHU3MBI IpOBelEHA

MJIOCKOCTh, MapajuiesibHas 60koBoMy pedpy. Haitaure 0o0bemM 3Toi mpu3Mbl, e 00beM OTCEUEHHOM
TPEYroJIbHON MPU3MBI paBeH O.
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11. (1 6ann) Haitogure muiomanb GUrypsl, H300pakKeHHOW Ha PUCYHKE
EEES” ¥
[ 1 L |
1 1 \
A \
12. (1 6ann) Teno ABMKETCS MO 3aKOHY S(t)=3t*+5t (M) Haiigure CKOpOCTh Tena yepe3 1c

TI0CJIC Havaa JABYKEHHUS.
JlononHuTenpHas 4acTh

Ipu evinonnenuu 3adanuii 13-16 3anuwume x00 peuteHus u NOIYYEHHbIN OMEem

13. (3 6anna) BerauciauTe TIIOmMAab 3€MIIM, OTBEICHHOW IOJ[ CKJIJ, MEPUMETP KOTOPOTO
OTPaHMYMBAIOT JIMHAH y=X>-2X-2 U y=-X*+2. Bbimonnute uepresx. OTBET JaliTe B KBaJPATHBIX
MeTpax.

14. (3 6anna) Pemute ypaBaenue sin’X - 2sinx=0. B OTBeT 3amMIINTe KOIMYECTBO PEIICHHUIA,
NpUHAUISKAIIAX TPOMEXKYTKY [0; 47T ]
15. (3 6anna) Haiinute 00b€M MHOTOTpaHHUKA, M300pa)KEHHOTO HA PUCYHKE (BCE ABYTPAHHBIC YTIIbI
Il'IpSIMI)Ie).

1

2

X

2
16. (3 6anna) Onna TpyOa MOXKET HANOJHUTH OacceiiH 3a 4erhlpe yaca. Bropas - 3a mectsb
4acoB. 3a KaKOoe BpeMsl 3aIOJTHUTCS OacceifH, eciii 00€ TpyObl BKIIFOUHTH OJJHOBPEMEHHO?
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