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1 Oomas XapaKTepUCTUKA padoueit NPOrpamMmmabl
001eo0pa3oBaTe/IbHON JUCHUIINHBI «MaTeMmaTuka

1.1 MecTto OUCUMIUVIMHBI B  CTPYKType mNpodecCHOHAIbHOU
o0pa3oBarteabHoii nporpammsl CIIO:

O6uieoOpazoBaTeabHas JTUCLUTUIMHA «Maremartuka SBJISIETCS
00s3aTeNbHOM  YacThl0  00II€00pa30BaTENBHOIO  LMKJIA  00pa3oBaTEIbHOM
nporpaMMmbel B cootBeTcTBUM ¢ PI'OC mna  cnemmansHOocTH  23.02.08
CTpouTeNnbCTBO KENE3HBIX JOPOT, MyTh U MYTEBOE XO35HUCTBO

1.2 ean u miaHupyembie pe3yJibTaThl 0CBOEHUS] TUCIUIJIMHBI:

1.2.1 Heab AUCUUIIHHBI

Conepxanue IPOTrpaMMbl 001eo0pa3oBaTeIbHOM JACIUILIMHBI
«MaremaTuka» HampaBlieHO Ha JOCTHIKEHHWE pe3yJbTaTOB €€ W3Y4YeHUs B
cootBercTBUM C TpeboBanusmu DPI'OC COO ¢ yderom mnpodeccuoHaTbHON
HarnpasienHoct ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOCHHMS 001Ie00pa3oBaTeJIbHOM
aUCcHUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCHUILUIMHA UMEET NpU GopMupoBaHuu U pazsutuu OK
u [1K.



O01mue
KOMIIETeHIINH

IInanupyemble pe3ybTaThbl 00y4eHHs

OK 01 Bri6upats crmocoobt
peleHus 3a1a4q
npodeccuoHaNbHOMI
JeSITeTTHHOCTH
NPUMEHUTEIBHO K
Pa3IMIHBIM KOHTEKCTaM

Oo0mme JAucuunjanHapHbie
- TOTOBHOCTb K TPYJly, OCO3HAHHE IIEHHOCTH MAaCTEepCTBa, | -BJIAJIETh METOAAMH  JOKa3aTeJIbCTB, aJrOpUTMaMu
TpyaoJo0ue; pelieHus 3aja4d; yMeHue (popMyJIupoBaTh OIpeneIeHHUs,
- TOTOBHOCTH K AKTHUBHOM JEATEIbHOCTH | aKCUOMbl M TEOPEMbI, MPUMEHSTh MX, MPOBOAUTH
TEXHOJOTMYECKOW W  COLMaJIbHOW  HANpPaBIEHHOCTH, | JOKA3aTeNbHBIE PACCYXACHUS B XO/I€ pELIeHHUs 3a/1a4;
CIOCOOHOCTH WHULIMMPOBATD, IJIAHUPOBATh U |- yMETb ONEpUpPOBATH NOHITUSMHU: CTENEHb YHCIA,

CaMOCTOSITCIIEHO BBIITOJIHATH TAKYIO JACSITEILHOCTD;
- HMHTEpEeC K pPa3IU4HbIM cdepam npodecCHOHATHLHON
JIESITCIIBHOCTH,

OBiajieHue YHUBEPCATHLHBIMU
M03HABATCIILHBIMH JICHCTBUSAMMU:

a) 0a30BBIC JIOTHYCCKHUE ICHCTBUSL:

- CaMOCTOSTEIBHO (OPMYJIMPOBATh W aKTyaJM3UPOBATH
po0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WK OCHOBAHHS
JUTSL CpaBHEHUS, Ki1accuukanuu u 00001IeHNS;

- OIPEJICIISTH [EJN JIeATEeIbHOCTH, 3a1aBaTh MapaMeTPhl |
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBaEMBIX SIBJICHHUSIX;

- BHOCUTh KOPPEKTHBBI B JCSATCIHOCTH, OIICHHBATH
COOTBETCTBUE pPE3YJIBTATOB IMIEJSM, OIICHHBATh PHUCKHU
MOCJIEACTBUN NeITEITbHOCTH,

- pa3BUBaTh KpPEATUBHOE MBIIUJICHHE TPU PEUICHUH
KU3HEHHBIX TTPOOIIEM

0) 6a30BBIE UCCIICIOBATEIBLCKUE ICHCTBUS:

- BJAJACTh HABBIKAMH Yy4eOHO-HCCIICIOBATEILCKON W

y4eOHBIMH

JOrapu(pM UHUCIIAa; YMEHHUE BBINOJHATH BbIUMCICHUE
3HaYeHUH U MPeoOpa30BaHMs BBIPAKEHUN CO CTEIICHSIMHU
u norapudMamu, npeoOpazoBaHms JIpOOHO-
palMOHaNBHBIX BBIPAXKECHUH;

- yMETb ONEpUPOBaTh IOHATUSAMH: pPALUOHAIbHBIC,
UpPpaLMOHAJIbHBIE, [I0Ka3aTelbHbIE, CTEIICHHBIE,
JOrapu(pMHUUECKUE, TPUTOHOMETPUUECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- yMeTb  ONEepUpoBaTh  MOHATHAMH:  (DyHKIMS,
HenpepbiBHAs (yHKIMS, MPOU3BOJAHAs, MEepBOOOpa3Hasi,
oTpe/iesIeHHbI HHTETpal; yMETh HAXOIUTh PON3BOIHbBIE
JJIEMEHTAPHBIX  (QYHKIMHA, HCIOJB3Yys  CIIPaBOYHBIC
MaTepuaibl; MCCIEAOBAaTh B MPOCTEHUIINX CIIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAaXOJHUTh HAuOOJbIINE U
HauMEHbIIME 3HAa4YeHHs] (QYHKUUN; CTPOUTH TIpauKu
MHOTOUJIEHOB C HCII0JIb30BAHUEM anmnapara
MaTEeMaTHYeCKOT0 aHajin3a; MPUMEHSTh IPOU3BOJHYIO
IIpU PELIEHUM 3ajad Ha JABM)KEHHUE; peIlaTh MPaKTUKO-
OpUEHTHpPOBAaHHBIE  3aJayd  Ha  HauOOJIbIIME U
HaUMEHBIINE 3HAUCHUs, HA HAX0XIECHUE IyTH, CKOPOCTH
U YCKOPEHHS;

IIPOEKTHON  NI€ATENbHOCTH, HABBIKAMU  DPA3pELICHMs | - yMETh ONEpPUpPOBaTh IMOHATUSAMU: pallMOHAJIbHAS
npooiieM; byHKIMS, ToKa3aTenbHas QyHKIUS, cTereHHas QyHKIus,
- BBUABJATH _ NPUYMHHO-CJCACTBEHHbIC  CBSI3W W | jorapupmMuueckas  (QyHKIMS,  TPUTOHOMETPHUYECKUE




Oo0mmue
KOMIIETCHIUHU

Ilnanupyemble pe3yabTaThbl 00y4eHHs

aKTyaJM3UpOBaTh 3aJady, BBUIBHIaTh THUIIOTE3y €€
pemeHI/m, HaAXOIUThb apFYMeHTBI U1 10Ka3aTeJIbCTBA
CBOMX YTBEP)KICHHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU
peIICHMST,

- aHAJIM3HMPOBATH TOJYYCHHBIC B XOJIC PCIICHUS 3aJauu
peSyJ’IBTaTI)I, KpHTquCKH OLICHUBATHh UX )]OCTOBepHOCTB,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

-= YMeTI) HepeHOCI/ITB 3HAHUA B HO3HaBaTeJ'II)HYIO nu
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YMGTB I/IHTCFpI/IPOBaTB 3HAHUS U3 paSHI)IX Hpe)lMeTHI)IX
o0JacTeii;

- BBIABHUI'aTh HOBBIC HIIEH, Hpe)IHaFaTB OpI/IFI/IHaJ'IBHI)Ie
MIOJIXO/IbI U PEUICHUS;

U CIOCOOHOCTHh MX HCIOJIL30BaHUS B IO3HABATEILHON W
COILIMAJILHOM MTPAKTUKE

¢yHkunu, oOpaTHble (DYHKIUH; YMEHHME CTPOMTH
rpaduky M3ydyeHHBIX (YHKUUH, MUCHOIb30BaTh Tpaduku
IPU U3yYEHUU TIPOLIECCOB U 3aBUCUMOCTEH, IIpU
pelIeHNnHt 3aJa4 U3 JPYyTrux Y4eOHbIX MPEeIMETOB U 3ajad
U3  peaJlbHOW  JKHM3HH;  BBIpaXaTb  (opMyiamMu
3aBUCHUMOCTH MEXKy BETUUMHAMU;

- YMETh pelIaTh TEKCTOBbIE 3a/1a4H Pa3HBIX THIIOB (B TOM
YyHclie Ha MPOLEHThI, JOJIM U YacTH, HA JBUKEHHE,
paboTy, CTOUMOCTh TOBAapOB M yCIYT, HAJIOTH, 3aJa4d U3
o0jacTu  ympaBieHHs JHUYHBIMH U  CEMEHHBIMU
(¢uHAHCAMM); COCTaBJIATH  BBIPAXKEHMS, YpPAaBHEHMS,
HEpPaBEHCTBA M UX CHUCTEMBbl [0 YCJIOBUIO 3aJayH,
UCCJIE0OBATh IIOJyYEHHOE pELIEHWE U  OLEHUBATh
PaBI0NOI00HOCTb PE3YJIbTATOB;

- yMeTb  ONEpUpOBaTh  TMOHATHSMU:  CpeIHee
apudMeTHIecKoe, MeraHa, HauOoJIbIlIee ¥ HAMMEHBIIIEE
3HA4YeHHUs1, pa3Max, AUCHEPCHsi, CTAaHAAPTHOE OTKIOHEHUE
YHCIIOBOr0 HA0Opa; yMETh U3BJIEKaTh, MHTEPIPETUPOBAThH

uHbOpMaIlMIO, TPEACTaBICHHY0O B TabnmuIax, Ha
auarpaMmax, —Tpadukax, OTpakarollyld  CBOWMCTBa
pealbHBIX MPOLIECCOB U  SIBJIICHUM; TPEICTaBIAThH

uHGOpMALIMI0O C TMOMOUIbI0 TalNHLl U Juarpamw;
UCCIJIE0BATh CTaTUCTUYECKHE JaHHBIC, B TOM 4YHCIIE C
NpPUMEHEHHEM TpadUUYecKUX METOJIOB M 3JIEKTPOHHBIX
CPEICTB;

- YMETb OINEpPUpPOBaTh MOHSTUSIMM: CIIyYalHBIN OINBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTD CITy4alHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIIOJIb30BAHUEM
rpau4ecKux METOJIOB; MPUMEHATh (OPMYJIbI CIOKEHHS
U YMHOXXEHUS BEPOSTHOCTEW, KOMOMHATOPHBIE (aKThl U
(GopMyIIbl IIPU pelIeHUH 3a/1a4; OLIEHUBATh BEPOSITHOCTU




Oo0mmue
KOMIIETCHIUHU

Ilnanupyemble pe3yabTaThbl 00y4eHHs

peabHBIX  COOBITHH; 3HAKOMCTBO €O  CIIy4aifHBIMHU
BEJIMYMHAMU; YMEHHE MPUBOJUTH MPUMEPHI IIPOSBICHUS
3aKoHa OOJIBIIMX YHCEN B NMPHUPOIHBIX U OOLIECTBEHHBIX

SBJICHUSAX;

- YMETh OIEPUPOBATH MOHATUAMH: TOYKA, MpsAMasd,
IIJIOCKOCTB, MPOCTPAHCTBO, JBYTpaHHBIN yroJ,
CKPCIIMBAKOIIMECS  OpsMBbIE,  MAPAJUIEIBHOCTD U

NEPHNEHANKYJSIPHOCT TPSMBIX M IUIOCKOCTEH, yroi
MEXy TPSMBIMH, YTOJ MEXAY MPSIMON M IIOCKOCTHIO,
YTOJI MEXIY IUIOCKOCTSIMH, PAacCTOSHHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE MEXIy MPSMBIMH, PacCTOSHUE
MCXKAY IIIOCKOCTAMU, YMCHUC HUCITIOJIB30BATh npu
pelleHnH 3a7ad HU3Y4YeHHble (aKThl U  TEOPEMBI
INIAaHUMCTPHUHU, YMCHHC OLCHHUBATH PA3MEPLI 00BEKTOB
OKPYKAaroIIero MUpa;

- yMeTb ONEpPUPOBATh NOHATUSAMU: MHOIOIPAHHUK,
CEUYeHHE MHOTOTPaHHKKA, KyO0, mapaienenurne, mpu3Ma,
nupaMua, purypa u noBEpXHOCTh BpalleHUS, LIMIUHAD,
KOHyc, Imap, cdepa, cedeHuss (UTYpHI BpalleHUs,
IUTIOCKOCTh, Kacaromascs cdepsl, IWIMHApA, KOHYca,
IUIOMIA/Ib TOBEPXHOCTH MUPAMUIBI, MPHU3MBI, KOHYCA,
HWIMHAPA, TJT0TIA b chepsi, o0beM KyO0a,
IPSIMOYTOJIBHOTO napasuieNnenumnena, MUPAMH/IBI,
PHU3MBI, IIWIHHIPA, KOHYCa, IIapa; YMEHHE H300paKaTh
MHOTOTPAaHHHUKHU W MOBEPXHOCTU BPALICHHS, UX CEUCHUS
OT PpPYyKH, C IMOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB U
JNEKTPOHHBIX  CPEJCTB; yMEHHE  pPaclo3HaBaTh
CUMMETPUI0O B TMPOCTPAHCTBE, YMEHHUE paCMO3HABATh
MPaBUJIbHBIE MHOTOTPAHHUKY;

- YMETb OneprupoBaTh IIOHATUAMMU: ABHUXKCHUEC B
POCTPAHCTBE, MOAOOHBIE (UIYypbl B TPOCTPAHCTBE;




Oo0mmue
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Ilnanupyemble pe3yabTaThbl 00y4eHHs

UCIIOJIb30BaTh OTHOLIEHHME IUIOIIAJECH IOBEPXHOCTEN M
00BEMOB NMOAOOHBIX (PUTYp MPH PELICHUHU 33]1aY;

- YMETh BBIYHCIATH T€OMETPUUYECKUE BEIMYMHBI (JUIMHA,
yroji, IUIOmaab, OO0bEeM, IUIOIIAAb TOBEPXHOCTH),
UCTIONB3Ys U3yUeHHbIE (POPMYIIBI U METO/IBI;

- yMeTb OINEpUpOBaTh MOHATUSAMU: MPAMOYTOJIbHAsS
CUCTEMAa KOOpJIMHAT, KOOpAWHATBl TOYKH, BEKTOD,
KOOpPAMHATBI BEKTOPA, CKAISPHOE MPOU3BEIEHUE, Yol
MEXJy BEKTOpPaMH, CyMMa BEKTOPOB, IIPOU3BEJIECHUE
BEKTOpAa Ha YHCJIO; HAXOIUTh C MOMOIIbI0 H3YyUEHHBIX
GopMyT KOOpIAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXy IByMsI TOUKaMU;

-yMeTb BBIOMpATh MOIAXOMSALIMHA HM3YYEHHBIA METON JUIs
pelIeHns 3aa4M, Paclo3HaBaTh MaTeMaTUYECKUEe (aKThl
M MareMaTH4YeCKHe MOJENM B  TNPUPOAHBIX U
OOLIECTBEHHBIX  SIBJICHMSIX, B MCKYCCTBE; YMEHHUE
IPUBOJUTH HPUMEPbl  MAaTEMaTHUYECKUX  OTKPBITUI
POCCUICKON 1 MUPOBOM MaTEMaTUYECKON HAYKH.

-yM€Tb  ONEpUPOBaTh  MOHATUAMM:  OIPEIEICHHUE,
akcuoma, TeopeMa, CJeICTBHUE, CBOICTBO, MpPHU3HAK,
JI0Ka3aTeIbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKHU; YMEHHUE
dbopmynupoBath ~ OOpaTHO€ H  TPOTHUBOIOJIOKHOE
YTBEPKACHHUE, NPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI,
UCIIOJIb30BAaTh  METOJ ~ MaTeMaTHYeCKOM  MHJIyKIUU;
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYXAECHUS IIPU PEIICHUU
3azady, OLICHUBATh  JIOTUYECKYIO MIPaBUJIBHOCTD
paccyKJIeHUH;

- yMeThb ONEepUpoBaThb MOHATHUSMHU:  MHOXECTBO,
IIOIMHOKECTBO, OINEPALMM HaJ MHOXECTBAMM, YMEHHUE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s
ONMCAHUS PEAIbHBIX IPOLIECCOB M SBJIEHUN IIpU
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pelieHny 3aJa4, B TOM 4YHCIE U3 JPYTHX Y4YeOHBIX
MPEIMETOB;

- YMeTh ONepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JepeBO, UK, Tpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U
OIMCKLIBATh rpadbr pa3IUYHBIMU crocodamu;
UCIIOJIb30BaTh Tpadbl PH PEIICHUHN 3314,

- YMETh CBOOOJIHO OMEPHUPOBATH MOHATUSIMHU: COYETAHHE,
MEPECTAHOBKA, YHCIIO COYETAaHUW, YUCIO MEPECTAHOBOK;
ounoM HplOoTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHBIE
(bakThl U paccyKIEHUs IJIs pelIeHus 3a1ay;

-yMETh OINEPUPOBATh IOHATUSMU: HATYPAJIbHOE YHCIIO,
LEJI0€ YHCJIO, OCTaTOK IO MOAYJII0, pPalMOHAIBHOE
YHCJIO, HUpPaLUOHAIIBHOE YHCJIO, MHO>KECTBa
HaTypaHBHBIX, OEIbIX, paIII/IOHaJ'II)HBIX, JICP'ICTBHTGHLHBIX
YuCeJl; YMEHHUE HCMOJIb30BAaTh MPU3HAKU JECITUMOCTH,
HAaMEHBIIWNA OOMIMI AEIUTeh MU HaWMMEHbIEe oOIee
KpaTHoe, ainroputMm EBKimMaa nOpu peleHud 3a1ad;
3HAKOMCTBO C pa3J'[I/I'-IHI)IMI/I IIO3UIINOHHBIMHU CHCTCMaMHU
CUHMCJICHUS;

- YMEeTb CBOOOJIHO ONEpPUPOBATh MOHITHIMHU: CTEHEHBb C
LEJbIM II0Ka3aTeJieM, KOPEHb HAaTypaJIbHOW CTENEHHU,
CTENEHb C palMOHAIBHBIM IIOKA3aTeJIeM, CTEINEHb C
JEeUCTBUTEIILHBIM (BEIIECTBEHHBIM) MoKaz3arTelieM,
morapuM  YHCIIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOTO YUCJIA;

- YMeTI) OHepI/IpOBaTI) IIOHATUSIMU. TOXJICCTBO,
TOXXIECTBEHHOE npeoOpa3oBaHue, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUW W HEPABEHCTB,
PAaBHOCWIBHOCTb YPAaBHEHUW, HEPABEHCTB M CHUCTEM,
paHI/IOHaJ'[I)HI)Ie, I/IppaIII/IOHaJ'[I)HI)Ie, IIOKa3aTCJIbHBIC,
CTCIIEHHBIC, JIOTapu(MHUYECKHE, TPUTOHOMETPHUCCKHUE
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YpaBHEHMsI, HEPABEHCTBA M CHCTEMBbl; YMEHHE pelaTh
yYpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C IIOMOIIBIO
pa3IMYHBIX IPUEMOB; peIIaTh YPaBHEHUs, HEPAaBEHCTBA U
CHUCTEMBI C TapaMeTpoM; TMPHMEHSATh YpaBHEHWUS,
HEpaBEHCTBA, ux CHCTEMBI JUIst pereHus
MaTeMaTHYeCKUX 3a/lad U 3a/a4 U3 pa3InuHbIX oOsacTeit
HAYKU U peaslbHON JKU3HU;

-yMEeTh CBOOOJHO ONEPUPOBATH MOHATUSAMH: Tpaduk
¢yHkunu, obpatHast (YHKUMS, KOMHO3ULUSA (DYHKIHH,
nvHeHHas QyHKIWS, KBagpaTHdHas QyHKIM, CTeTIeHHAas
GyHKLIMS ¢ LEeTbIM IOKa3aTelieM, TPUTOHOMETPUYECKHe
¢byHkMM, oOpaTHbIE TPUTOHOMETpUYECKHE (YHKIUH,
nokaszaresibHas M Jorapudmuyeckas (QyHKIHU; YMEHHE
CTPOUTH rpaduxu byHKIM, BBIIIOJIHATH
npeoOpa3oBanus rpadukoB GyHKINH;

YMEHHE HCIIOJIb30BaTh rpaduku GyHKIHMNA I U3ydeHHSI
IPOIIECCOB M 3aBUCHUMOCTEH MpH pEIICeHUH 3a7ad U3
JIPYyTUX YYEOHBIX MPEIMETOB M W3 PEATbHOW IKU3HH,
BBIpaXKaTh ¢bopmynamu 3aBUCUMOCTH MEXTY
BEJIIMYMHAMU;

yMEHHE CBOOOJHO ONEPHPOBATH MOHATUSMH: UYETHOCTb
(GYHKIMN, TEPUOTUYHOCTh (DYHKIMH, OTPAaHWUYCHHOCTD
(GYHKLIMH,  MOHOTOHHOCTb  (DYHKIHMH,  IKCTPEMYM
¢byHkuy, HauOosblllee W HAUMEHbIIEE 3HAYEHUS
(GyHKIMHM Ha  NPOMEXYTKE; yMEHHE IPOBOAMTH
uccieoBaHue QyHKINN;

YMEHHE HCMOJIb30BaTh CBOMCTBA M rpaduku (QyHKIMI
JUIE  PEUICHWs] YPaBHEHWH, HEPAaBEHCTB M 3ajad C
napamMeTpamu; U300paxkaTh Ha KOOPJIMHATHOM MIOCKOCTH
MHOXKECTBA PEIICHUH YypaBHEHUH, HEPABEHCTB M HX
CHCTEM;
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-YMETb CBOOOJTHO OIIepUpOBaTh TOHSATHUSMHU:
II0CJIEI0BATENBHOCTh,  apu(MeTHdeckas IMporpeccus,
reoMeTpuyueckass mporpeccusi, 0ECKOHEYHO yObIBaromiast
reoMeTpuueckas  Iporpeccus;  yMeHHE  3a/aBaTh
NIOCIIEA0BATENbHOCTH, B TOM UHCJIE C IIOMOIIBIO
PEKYppPEHTHBIX POPMYJT;

- YMeThb OIIEpPUPOBaTh NOHATUSAMH: HENPEPHIBHOCTD
GyHKIMM, acUMNTOTHl rpaduka GyHKIUM, TepBas M
BTOpas MpOU3BOAHAs (YHKIMH, TE€OMETPUUYECKUH U
busznyeckuit CMBICT TPOM3BOAHOM, THepBooOpa3Had,
OTIpeJIeIeHHBbI MHTErpall; yMEHHE HAXOAUTh ACUMITOTHI
rpa¢puka (YHKIHW; yYMEHUE BBIYHCISATH IMPOU3BOIHEIC
CyMMBbI, IPOU3BEACHHUS, YACTHOTO U KOMIIO3ULIUU
GyHKIMI, HAXOAUTh YpaBHEHHUE KacaTEIbHON K rpapuky
byHKIUY;

YMEHHUE HUCIOJIb30BaTh MPOU3BOJHYIO Il UCCIIEAOBAHMS
GYHKUMH, A8 HAXOXKICHUS HAWIy4dlIero perieHus B
IPUKIIATHBIX, B TOM YHCII€ COLMATbHO-3KOHOMUYECKUX U
¢u3uueckux 3agadax, A ONpEeAETeHUs CKOPOCTH U
YCKOpPEHUS; HAXOAWUTh IUIOWAAM U 00beMbl ¢Guryp c
IIOMOIIBIO MHTErpaa; HPUBOJIUTH IpUMEPBI
MaTEeMaTUYeCKOro0  MOJEJIHUPOBAHHUS €  IIOMOIIbIO
nuddepeHIMaIbHbIX ypaBHEHUH;

- YMETb ONEPUPOBAThH MOHATHUSAMHU: KOMILJIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apryMEHT
KOMIUIEKCHOTO 4ucia, (opMa 3alucH KOMILIEKCHBIX
yucena  (reoMmerpuyeckas, TpPUTOHOMETpUYECKas U
anredpanyeckas); yMeTb IMPOU3BOANTH apudmMeTnyeckue
JNeMCTBUS € KOMIUIEKCHBIMM YMCIAMH; TPUBOJIUTH
IPUMEPHI UCIIOJIb30BAaHNS KOMIUIEKCHBIX YHCET;

- _yMeTb CBOOOJIHO OIEpPHUPOBaTh MOHATUSIMH: CpEIHEe
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KOMIIETCHIUHU

Ilnanupyemble pe3yabTaThbl 00y4eHHs

apupmMeTHyecKoe, Me1aHa, HauboJblee 1 HauMEHbIIIee
3HAuYEHUs, pa3Max, JUCIEPCHUsl, CTaHAAPTHOE OTKJIOHEHHE
JUIsL ONIMCAHUS YUCIIOBBIX JAaHHBIX; YMEHHME HMCCIIEA0BATh
CTaTHUCTUYECKUE JIaHHbIE, B TOM YHUCJIE C IMPUMEHEHUEM
rpagpuUeckux METOJOB U  DIIEKTPOHHBIX  CPEJICTB;
rpadu4ecKy McCIel0BaThb COBMECTHBIE HAOJIOACHUS C
IIOMOLIbIO ~ AMarpaMM pacCceuBaHUs W  JMHEWHOHN
perpeccuu;

- yMeTb HAaxOOUThb  BEPOATHOCTH  COOBITUH ¢
UCIIOJIb30BaHUEM TpaUUECKUX METO/I0B; IPUMEHSTH IS
pemeHust 3amgad  (OpMyJIbl CIIOKEHUS U YMHOXKEHUS
BEPOATHOCTEH, (hOpPMYITy MOJIHOM BEPOATHOCTH, (POPMYITY
bepuynnu, komOuHaTOopHBIE (akTsl U (QOPMYIIBI;
OLICHUBATh BEPOSITHOCTU PEAJBHBIX COOBITHI; yMeHue
ONEpUpOBaTh  MOHATUSAMU:  CIydyaliHas  BEJIWYMHA,
pacnpeneneHue BEPOSITHOCTEH, MaTeMaTH4eCcKoe
OXKHUJAaHWE, JUCIEPCHs M CTaHJapTHOE OTKJIOHEHUE
CIIy4alHOM BEIMYMHBI, (QYHKIUH pACIpeNeTeHUs U
IUIOTHOCTH paBHOMEPHOTO, [10Ka3aTeIbHOIO "
HOPMAJIbHOTO pAaclpe/ielieHui; yMEHHE HCIOIb30BATh
CBOMCTBAa M3YyYEHHBIX pACHpPElEICHUN JUIsl PELIEHUs
3a/1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX YHUCEIL,
METOAbl  BBIOOPOYHBIX  MCCIIEJOBAHUM; yMEHHE
OPUBOJUTH MPUMEPHI MPOSBIEHUS 3aKOHa OOJBIIMX
YHCeN B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUIX;

- YMeThb CBOOOJHO ONEpUPOBATH MOHATUSMHU: TOUKA,
npsiMasi, IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd,
IUIOCKUM YTOJI, JBYT'PAHHBIA YIOJI, TPEXTPaHHBIM yrod,
NIEPECEKAIOIINECS, TNapauIeIbHble U CKPELIMBAIOLINECS
nOpsiMble, MapaJlIeIbHOCTh U MEPHEHAUKYJISPHOCTh
OpSIMBIX M IUIOCKOCTEH, YOl MEXAy MpsIMBIMH, YIoJ
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Oo0mmue
KOMIIETCHIUHU

Ilnanupyemble pe3yabTaThbl 00y4eHHs

MEXIy TpsAMOM W IUIOCKOCTBIO, Yrol — MEXAy
IUIOCKOCTSIMH; yYMEHHE HCIOJIb30BaTh IPH PEIICHUU
3aJa4 M3y4eHHble (aKThl U TEOPEMBbl IUIAHUMETPHH;
yYMEHHE OLICHHBAaTh pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM
MUDE; YMEHHUE ONEPUPOBAThH IOHATUSAMHU: MHOTOI'PAHHUK,
CEUYeHHE MHOTOIPAaHHUKA, NMPABUJIbHBIH MHOTIOIPAaHHUK,
npu3Ma, nupamuia, Gurypa v MmoBepXHOCTh BpallleHUs,
WIMHIpP, KOHYC, IIap, cdepa, pa3BepTKa MOBEPXHOCTH,
CEUYEHHs KOHyCa U LWIMHAPA, MapaJJIeIbHBIE OCH WIIU
OCHOBAHHIO, CEUYEHHME IIapa, IUIOCKOCTh, Kacaromascs
cdephl, IMUINHIPA, KOHYCAa; YMEHHE CTPOMTH CEUCHHE
MHOTOTpaHHMKa, W300pa)kaTh MHOTOIPAaHHUKHU, (QUTYpPbI
Y TOBEPXHOCTH BpAlll€HUs, UX CEUYEHHUS, B TOM UHUCIIE C
MOMOIIbIO 3JIEKTPOHHBIX CPEICTB; YMEHHUE NPUMEHSTh
CBOWCTBA TE€OMETPHUYECKUX (QUIyp, CaMOCTOSTEIbHO
dbopMynupoBaTh  OMNpENENIEHUs U3ydaeMbiX  (uryp,
BBIIBUTaTh TUIOTE3bl O CBOMCTBAX M IPU3HAKAX
F€OMETPUUYECKHUX ¢uryp, 000CHOBBIBaTh W
ONpoBepraTh HX; yYMEHHUE IPOBOAUTH KIACCH(PUKALNIO
buryp 1o  pasMYHBIM  IpPU3HAKAM,  BBIIOJHATH
HE00XO0IMMbIE JIOTIOJIHUTENIbHBIE TIOCTPOCHUS;

-yMeTb CBOOOJHO ONEpPUPOBATH MOHATHSIMU: IUIOIAIb
¢urypsl, 06beM (GUrypbl, BeJIMYMHA yIiia, PACCTOSHUE OT
TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXIy MPSMBbIMU,
paccTossHHE MEXJYy IUIOCKOCTSAMH, IUIomans cgepsl,
IUIOIIA/lb TMOBEPXHOCTH NUPAMUJBL, MPHU3MBIL, KOHYcCa,
LWIAHJPA, o0BbeM KyOa, IPSIMOYTOJIBHOTO
napajuleJienunena, NUPaMUIbl, TPU3MBL, IWIKHIPA,
KOHYycCa, IIapa; yMEHHE HaXOJUTh OTHOILIEHHE OOBEMOB
NOJJOOHBIX QUTYD;

- YMETb CBOOOJHO ONEPUPOBATh MOHSATHSIMHU: JBU)KEHUE,
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Oo0mmue
KOMIIETCHIUHU

Ilnanupyemble pe3yabTaThbl 00y4eHHs

NapauleJIbHbId NEPEHOC, CUMMETPHS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, TMpeoOpa3oBaHUE TOI00MS,
noJ00HBIE (UTYpBI; YMEHHE DACIO3HABATh DPABHbIE U
1o/100HbIe PUTYpBI, B TOM YHUCII€ B IPUPOJIE, HCKYCCTBE,
aApXUTEKType; YMEHHE MCIOIb30BaTh I'€OMETPUUYECKUE
OTHONICHUS, HAXOJUTh TEOMETPUUYECKUE BEJIUUYHHBI
(nMHa, yrodi, Iiomaab, 00beM) MU PEelIeHUH 3a1a4 U3
JPYTUX Y4EOHBIX NMPEAMETOB U U3 pealbHON KU3HU;

- yMeTb  CBOOOJHO  ONEPUPOBATH  MOHATHIMHU:
IPSIMOYTOJIbHAS cucrema KOOpJMHAT, BEKTOD,
KOOpJIMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YHUCIIO, PA3I0KEHUE
BEeKTOpa Mo 0Oa3ucy, CKalsipHOE NPOHM3BEACHUE,
BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXAY BEKTOpaMu;
YMEHHME HCIIOJIb30BATh BEKTOPHBIH M KOOPAMHATHBIN
METOJl JJIsl pEeUIeHHs] FeOMETPUYECKHMX 3aJad M 3aaay
JPyTruX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUSIMHU:
MaTputa 2x2 u 3x3, omnpeneiauTeNnb  MaTpUIBL,
TE€OMETPUYECKUNA CMBICII ONIPENETIUTENS;

- YMEThb MOJEJIMPOBATh pEalibHbl€ CUTYallUd Ha S3bIKE
MaTeMaTHKH; COCTaBJATh  BBIPAXKECHMS, YpaBHEHUS,
HEpPaBEHCTBA M UX CHUCTEMBbl [0 YCJIOBUIO 3aJayH,
UCCJIEI0BATh MTOCTPOCHHBIE MOJEIN C HUCIOJIb30BAaHUEM
anmapara aiareOpbl, HHTEPHIPETUPOBATH IOTYUYEHHbIN
pe3ysbTaT;  CTPOMTh  MAaTEMaTHUYECKHE MOJEIU ¢
MOMOIIbI0 TEOMETPUYECKUX TTOHATUN U BEJIMYMH, PElIaTh
CBS3aHHBIE C HMMH IPAKTUYECKHE 3aJa4yd; COCTABIATH
BEPOSATHOCTHYIO MOJieIb M HUHTEPIpPETUPOBATH
NOJYYEeHHBIH pe3yJbTaT; pelarh MPUKIAJHbIE 3alauu
CpPEJICTBAMH MaTEeMAaTUYECKOTO0 aHajau3a, B TOM 4HCIIE
COLIMAJIbHO-9KOHOMHUYECKOT0 U (PU3UUECKOr0 XapakTepa;
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Oo0mmue
KOMIIETCHIUHU

Ilnanupyemble pe3yabTaThbl 00y4eHHs

- YMEHHE BBIOMpATh MOJIXOASIINN METOJ IJIs PeLIeHUs
3a7a4d; TOHMMAaHHME 3HAYUMOCTH MAaTE€MaTWKH B
U3yYEHHH TPHPOJTHBIX M OOLIECTBEHHBIX IMPOILIECCOB U
ABJICHWM; yYMEHHE DPACIO3HAaBaTh IPOSBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE IPUBOJUTH IPUMEPHI
MaTE€MaTHYECKUX OTKPBITHA POCCHUMCKOM W MHPOBOHN
MaTE€MaTUYECKOU HAyKH

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MOKCKa, aHaJIn3a 1
HUHTEPIIPETalUU
uHdopmanuu, u
UH(POPMALIMOHHbIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHHMSI 32/1a4
npodecCuoHAIIbHON
JESITEIIbHOCTH

B o6macTu IeHHOCTH HAYYHOTO ITO3HAHMS:
-chopMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM U OOIIECTBEHHOM NPAaKTUKU, OCHOBAHHOTO Ha
Jiajore KyJiabTyp, CIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO
M€ECTa B IIOIUKYJILTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M  UYHUTATEIbCKOU

KyJIbTypbl KaK CpEACTBA B3aUMOJEHCTBUS  MEXIY
JIOJIbMU U [TO3HAHUS MUPA;

- OCO3HaHHWE IICHHOCTHM HAy4YHOH  JEeATEJIBHOCTH,
TOTOBHOCTD OCYIIECTBIISATH MIPOEKTHYIO u
HCCJIEIOBATENBCKYIO JI€ATENbHOCTh MHAUBUAYAIbHO U B
rpymnme.

OBnanenune YHUBEPCAIBbHBIMU y4eOHBIMU

MI03HABATEbHBIMA JICHCTBUSIMH:

B) paboTa ¢ nHpopmaruei:

- BIAJCTh HABBIKAMH TOJY4YeHHs WHOOpMAIMH W3
HCTOYHUKOB pasHbIX THUIIOB, CaMOCTOSITEJIbHO
OCYIIECTBIATh IIOMCK, aHalW3, CHCTEMATH3ALHUI0 |
MHTEpIpeTalnio HHHOPMAIIMK pa3IuYHbIX BUIOB U (HOpM
NPEICTaBIICHHUS;

- co3JaBaTh TEKCTbl B Pa3IM4YHBIX (opMaTax C y4yeToM
Ha3HAuYeHUS WHPOpPMAIMU W IIETIEBOW  ayIUTOPHH,
BbIOMpAas ONTUMAIbHYIO (QOpMy TPEACTaBICHUS U

- YMETb OINEpUpOBaThb MOHATHAMM: paLUOHAIbHAsS
GyHKIMS, TOKa3aTenbHas QyHKIUS, cTereHHas QyHKIuS,
agorapupmuueckas  (QyHKIMS, TPUTOHOMETPUUYECKHUE
¢GyHKIMM, OOpaTHble (QYHKIMH, YMEHUE CTPOUTh
rpaduKy U3y4yeHHbIX (DYHKIHMH, UCIONB30BaTh TpauKH
OpU U3yYEHUU TIPOLIECCOB U 3aBUCUMOCTEH, IpHU
peLIeHUH 3a7a4 U3 JPYTUX y4yeOHBIX MPEJAMETOB U 3a/1ad

U3  peaJlbHOW  JKWM3HHW;  BBIpaXaTtb  (opMyJamMu
3aBUCHUMOCTH MEKIY BEIMUMHAMU;

- yMeTb  ONEpUpPOBaTh  MOHATHSAMH:  TOXKIECTBO,
TOKJECTBEHHOE npeoOpa3oBaHue, YPaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YpaBHEHHMH M HEPaBEHCTB,
PaBHOCHUJIIBHOCTb YPAaBHEHMH, HEPABEHCTB M CHCTEM,
paluoHaJIbHblE,  HUPpPALMOHAJIbHBIE,  IOKa3aTeJIbHBIE,
CTENEHHbIe, JIorapudMuyeckue, TPUTOHOMETPUYECKHE

YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI; yYMETh pEIIATh
YPaBHEHHUs, HEPAaBEHCTBA U CHCTEMBI C IOMOIIBIO
Pa3JINYHBIX IPUEMOB; pellaTh YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IapaMeTpoOM; NPHUMEHATH ypPaBHEHHS,
HEPaBEHCTBA, ux CUCTEMBI JUIS pemenus
MaTeMaTHYeCKUX 33134 U 3a/la4 U3 pa3IndHbIX 00sacTen
HAyK{ U PEAIbHOU KU3HH;
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BU3yaJIH3alUH;
- OILICHUBATh JOCTOBCPHOCTD, JIETUTUMHOCTH
MH(pOPMalINU, €€ COOTBETCTBHE IMPABOBBIM M MOpPAJIbHO-
9TUYCCKUM HOpMaMm,

- HCIIONB30BaTh  CPEACTBA  MH(POPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOIOTHI B pPEeIICHUHA
KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OpTraHH3alMOHHBIX
3ajady ¢ coOmtofeHreM TpeOOBaHUN  SPrOHOMHKH,
TEXHUKH O0€30IacHOCTH, TUTHEHBI, pecypcocOepexeHus,
MIPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0C30IMacCHOCTH;

- YMETh CBOOOJHO ONEPUPOBATh MOHATHIMHU: JBUXKEHUE,
napajieNbHBIA TIEPEeHOC, CUMMETPHS Ha IJIOCKOCTH M B
IOPOCTPAHCTBE, IIOBOPOT, Ipeodpa3oBaHue MOA00MS,
no/o0Hble (UTYpBl; YMETh paclo3HaBaTh paBHbIE U
o 00HbIE (PUTYPHI, B TOM YHCJI€ B IPUPOE, UCKYCCTBE,
apXUTEKType; YMETh HCIOJIb30BaTh T'E€OMETPUIECCKHE
OTHOIICHMS, HAXOAUTh TI'E€OMETPUYECKHE BEITUYMHBI
(nnmvHa, yrom, Tionaab, 00beM) P PEIIeHUN 3a7a4d U3
JPYTUX y4eOHBIX MPEAMETOB U U3 PEATbHOM KU3HU

- BIAQJACTh HABBIKAMH pPACIO3HABAaHHUS W  3aIIUTHI
uHpOpMaLuy, UH(POPMALIMOHHOM 6e30macHOCTH
JMYHOCTH
OK 03 IInanupoBatsh u B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHMS:
peann30BbIBaTh COOCTBEHHOE | --  C(POPMHUPOBAHHOCTh  HPABCTBEHHOIO  CO3HAHUSA, | - YMETh OINEPHPOBATH MOHATHAMHU: paIOHAIBHBIE,
npodeccuoHaIbHOE U 3THYECKOTO TIOBEJICHHUS; UppaloHaIbHbIE, noKa3aTeJbHbIE, CTETIEHHbIE,

JIMYHOCTHOC pa3sBUTHC,
NpeANPUHUMATEIBCKYIO
JACATCIIbHOCTD B
npodeccruoHaIbHOM chepe,
UCIIOJIb30BATh 3HAHUS 110
(prHAHCOBOW IPaMOTHOCTH B
PAa3JINYHBIX ) KU3HCHHBIX
CUTYaIUsIX

- CHOCOOHOCTH OIICHMBAaTh CHUTYallMI0 W TPUHUMATH
OCO3HAHHBIE PEILIECHUS, OPUEHTUPYACh Ha MOPAIBHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHMUE JUYHOIO BKJIAJa B IOCTPOEHUE YCTOMUHUBOIO
Oyymiero;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSIM U (HJITH)
JIpYTUM dJIeHaM CEMbH, CO3JaHHI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMEHHOUN KU3HU B
COOTBETCTBUU C TPAIULIUSIMHU Hapo0B Poccuu;
OsnageHue YHUBEpCAIbHBIMU peryJasiTUBHBIMU
NEUCTBUSIMU:

a) cCaMOOpraHU3AIIHS:

- CaMOCTOSITEJILHO  OCYUIECTBIISITH  MO3HABATEIBHYIO
JIeATCIbHOCTh,  BBISBISATH  NPOOJEMBbI, CTaBUTh M

JOTapupMHUECKUE, TPUTOHOMETPHUECKUE YPaBHEHUS U
HEPaBEHCTBA, MX CUCTEMBI,

- yMETb ONEpPUPOBaTh MOHATHUSAMU: MHOIOIPAHHUK,
CeUCHHE MHOTOTPaHHHUKA, Ky0, Mapasuie/enuIie 1, Ipu3Ma,
nupaMusa, purypa u moBEpXHOCTh BPAIICHHUS, IMIAHID,
KOHyC, miap, cdepa, ceueHus QUIypbl BpalleHHS,
IUIOCKOCTh, Kacaromiascs cdepbl, IWIMHIPA, KOHYCa,
IUTOIIA b IMOBEPXHOCTH MMHUPAMHUJIbI, TPH3MbI, KOHYCA,
WIHHIPA, TI0MIA/Tb cepsl, 00BeEM KyOa,
PSAMOYTOJIBHOTO napaJuiesenurnesa, HpaMHU/IbI,
NPU3MBI, IWIKHAPA, KOHYCa, IIapa; yMEHHEe H300paxarhb
MHOTOTPaHHHKH U MOBEPXHOCTH BPAIICHHUS, UX CEUCHUS
OT pPYyKH, C IMOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB U
JJIEKTPOHHBIX CPEJICTB; YMETh PACIO3HABATH CHMMETPHUIO
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COOCTBEHHEIE
NCATCIIBHOCTHU %1

3aJa4du B
KHU3HCHHBIX

dbopmynHupoBaTh
00pa3oBaTenbHON
CUTYaLUsX;

- CaMOCTOSITEIbHO COCTABIIATH IUIaH PELIEHUs! MpoOIeMbl
C y4eTOM HMEIOLIUXCA  PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIIOYTCHUH;

- 1aBaThb OLIEHKY HOBBIM CUTYaLlUsIM;

crnoco6cTBOBaTh  (OPMUPOBAHUIO U MPOSIBICHUIO
IMIUPOKOM 3pYIULIMUM B Pa3HbIX OOJACTSAX 3HAHMIA,
MIOCTOSSHHO ~ TOBBIIIATh CBOM  0Opa3oBaTeNbHBIM U
KyJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCTOJb30BaTh  MPUEMbl  peduieKCuu  JUId
CUTYyalllH, BbIOOpa BEPHOTO PELICHMUS;

- YMETh OLIEHUBAaThb PUCKH M CBOEBPEMEHHO INPUHUMATH
pEIIeHNUs [0 UX CHUKEHUIO;

B) DMOLIMOHAJIBHBIM ~ HHTEIJIEKT,
c(hopMUPOBAHHOCTH:

BHYTPEHHE! MOTHBAlLIUM, BKJIIOYAIOLIEH CTPEMIIEHHE K
JIOCTUKEHUIO Lenu u ycHexy, ONTHUMU3M,
WHULMaTUBHOCTb, YMEHHE JEHCTBOBATDH, UCXOJS U3 CBOUX
BO3MOXKHOCTEIA;

- DMIIaTUM, BKJIIOYAIOLIEH CHOCOOHOCTh IOHMMATh
ASMOLIMOHAIBHOE COCTOSIHUE JPYIHX, YUUTHIBATh €ro Mpu
OCYILIECTBJIIGHUM  KOMMYHMKAlLlUH,  CIIOCOOHOCTb K
COUYBCTBHIO U COIIEPEKNBAHNUIO;

- COLHMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh
BBICTpAaUBaTh  OTHOIIEHUS C  JIPYTUMH  JIIOJbMH,
3a00TUTbCA,  MPOSABIATH  MHTEpEC W pa3peliaTth
KOH()JTMKTBI

OLICHKHU

np eJIIoararoIum

B MPOCTPAHCTBEC,
MHOTI'OI'paHHUKH,

YMETh pPACHIO3HABATL TPABUJIBHBIC

- yMeTh ONEpUpPOBATH TMOHATHUSMHU: MPAMOYTOJIbHAS
CUCTeMa KOOpJIWHAT, KOOpAWHATHl TOYKU, BEKTOD,
KOOPJIMHATHI BEKTOpPA, CKAJISPHOE MPOU3BEICHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa HAa YHCJIO; HAXOJUTh C TMOMOIIBI0 H3YYEHHBIX
dbopMyn KOOpAWMHATBHI CEpPEelUHBI OTPE3Ka, PaCcCTOSHUE
MEXTy IBYMsI TOUKaMHU

OK 04 DddexTuBHO

I'OTOBHOCTH K CaMOpPA3BUTHIO, CaAMOCTOATCIbHOCTH U

- YMCTh ONCPHPOBATH IOHATUAMM: CJ'Iy‘iElfIHBIfI OIIBIT U
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Ilnanupyemble pe3yabTaThbl 00y4eHHs

B3aMMOJICIICTBOBATH U
paboTaTh B KOJIJIEKTHBE U
KOMaH/Ie

CaMOOTPEJICTICHUIO;
-OBJIaJICHWE  HABBIKAMH  Y4EOHO-HCCIIEI0BATEIbCKOM,
MIPOEKTHOM U COLMATILHOM IESITEIbHOCTH;

OBnajeHne  yHUBEPCATHHBIMH  KOMMYHHUKATUBHBIMH
JEHCTBUSIMU:

0) COBMeCTHasI IeATEeITbHOCTD:

- IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOU
Y MHIMBUIyalIbHOM paboThI;

- [pUHUMATh LEIM  COBMECTHOM  JESATEIbHOCTH,
OpraHW30BBIBATh W KOOPJAMHHPOBATH JACHCTBUSA IO €€
JOCTH>KEHHIO: COCTABJISITh IUIaH ACHCTBUM, pacTpeaessTh
poii ¢ yYETOM MHEHUH YYaCTHHKOB OOCYXIaTh
pe3yNbTaThl COBMECTHON pabOTHI;

- KOOpJIWHUPOBATh W BBIMIOJHATH PabOTy B YCIOBHSIX
pealbHOTO,  BUPTYAIbHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJISTh MO3UTUBHOE CTPATErMUECKOE MOBEICHHE
B PAa3IMYHBIX CHUTYyalHsIX, NPOSBIATH TBOPUYECTBO H
BOOOpakeHue, ObITh UHUIIUATUBHBIM.
OBnanenue YHHUBEpPCaIbHBIMU
JEHCTBUSMU:

I') IpUHSTHE ce0sl U JPYTUX JIIOJIEH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX JIOACH MpH
aHaJIN3e PEe3yJIbTaTOB JIEATEILHOCTH;

- IpU3HABATh CBOE NPABO M NPABO JAPYTUX JIOJEH Ha
OIINOKU;

pEryJIsATUBHBIMU

cilydaifHoe COOBITHE, BEPOSITHOCTD CIIYy4alHOTO COOBITHS;
YMEThb BBIUYHCIATH BEPOSTHOCTh C MCIOJIb30BaHUEM
rpadu4ecKux METOJIOB; MPUMEHSATH (POPMYJIbI CIOKEHHS
U YMHOXKEHUSI BEPOSITHOCTEH, KOMOUHATOpHBIE (aKThl U
(GopMyIIbI IPU pEIIeHUN 3a/1a4; OLIEHUBATh BEPOSITHOCTU
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIy4alHBIMH
BEIIMYMHAMU; YMEHHUE NPUBOJIUTH IIPUMEPHI IIPOSBIICHUS
3aKOHA OOJIBLIIMX YHUCENl B MPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHUSX,

- YMETb CBOOOJHO ONEpPUPOBATH MOHATUSMU: CTENEHb C
LeIbIM II0Ka3aTelieM, KOPEHb HATypaJbHOW CTEICHU,

CTENEeHb C pAalMOHAIbHBIM IOKa3aTelieM, CTENEHb C
JENCTBUTEIBHBIM (BeILIECTBEHHBIM) [IOKa3aTeseM,
gorapudm  uyMciaa, CHHYC, KOCHHYC M  TaHIEHC

HPOM3BOJIBLHOIO YHCIIA;

- YMEThb CBOOOJHO OIEPUPOBATH MOHSATHAMH: Tpaduk
¢GyHkunu, obpatHast (GYHKUMSA, KOMIO3ULUSA (DYHKIHH,
nuHeHHas QyHKIWS, KBafgpaTHIHas QyHKIMS, CTeTIeHHAas
GYHKLMS ¢ LEeTbIM IOKa3aTelleM, TPUTOHOMETPUYECKHe
¢yHKIMK, oOpaTHbIE TPUTOHOMETpUYECKHE (YHKIUH,
HoKaszarejabHas U Jorapupmuueckas (yHKIHMH; YMETb
CTPOUTH rpadguku GyHKIHH, BBITIOJIHSATD
npeoOpa3oBaHus rpadukoB GyHKUINH;

- YMETbh UCTIONB30BaTh rpaduku GyHKIMNA s H3yUCHUS
IPOIIECCOB M 3aBUCUMOCTEH MpH PpEHICeHUH 3a7ad U3
JIPYyTUX YYEOHBIX MPEIMETOB M W3 PEATbHOW IKU3HH,

- pa3BUBaTh CHOCOOHOCTh MOHHMMATh MHUpP C TO3UIMH | BBIpAXKaTh dhopmymnamu 3aBUCUMOCTH MEXIY
JIPYTOTO YeIoBeKa BEITMYMHAMU;
- CcBOOOJHO OMEpUPOBATH TMOHATUAMH: YETHOCTh
GyHKIMHA, TEPUOIUYHOCTh (YHKIMH, OTPAaHUYCHHOCTH
GYHKIIMM,  MOHOTOHHOCTh  (YHKIUH,  IKCTPEMYM
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KOMIIETCHIUHU

Ilnanupyemble pe3yabTaThbl 00y4eHHs

3HAYCHHUS
MIPOBOJIUTH

¢yHkunMu, HauboJblllee UM  HaUMEHbIEe
GYyHKIIMM  Ha  NPOMEXYTKE;  yMEThb
uccienoBaHue QyHKINU;

- YMeTh HCHOJb30BaTh CBOWCTBA U Tpaduku (yHKUUH
JUIsL pElIeHHs ypaBHEHMH, HEPAaBEHCTB WU 3aJady ¢
napaMeTpamu; U300paxkaTb Ha KOOPIMHATHOU MIOCKOCTH
MHOKECTBA PpELICHUH YpaBHEHUI, HEPABEHCTB U HX
CUCTEM

OK 05 OcymiectBisarthb
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccniickoit enepannu ¢
y4eToM 0COOCHHOCTEH
COIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0nactu 3¢TEeTHYECKOr0 BOCIIUTAHUS:

- 3CTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOUYAs ACTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA,
Tpy/Zia ¥ 0OIIECTBEHHBIX OTHOIICHUH;

- CIOCOOHOCTh  BOCHPHHHUMATH  PA3JIMYHBIC  BH/IBI
HCKYCCTBa, TPAJUIMA W TBOPYECTBO CBOETO M JPYTHX
HApoOJOB, ONIyIIaThb  SMOIIMOHAJIHHOE  BO3JICHCTBUE
HCKYCCTBa;

- yOeXJeHHOCTh B 3HAYMMOCTH [UIS JIMYHOCTH W
o0mIecTBa OTEUECTBEHHOIO M MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TpaJUIUA U  HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPDOKEHHIO B pa3HBIX BHJAX
HCKYCCTBA, CTPEMJICHHE TIPOSBIISATH KA4eCTBA TBOPUSCKOH
JINYHOCTH,
OBnanexne
JEUCTBUSIMU:
a) obmieHue:
- OCYIIECTBIISITh KOMMYHHUKAITUU BO BCEX cepax KU3HH,

- pacro3HaBaTh HeBepOalIbHBIE CPEACTBA  OOIICHWS,
MOHUMATh 3HAYCHHE COIMANLHBIX 3HAKOB, PAaCMO3HaBaTh
MPEIIMOCHUTKH  KOH(IMKTHBIX CHTYyalldd MW CMSTYaTh
KOH(JIMKTHI,

YHUBCPCAJIbHBIMU KOMMYHHKAaTHBHBIMHA

- yMeTb  ONEpUpOBaTh  TOHATHSAMU:  CpEIHEe
apudMeTHIecKoe, MearaHa, HauOoJIbIlIee U HAaMMEHBIIIEE
3HA4YeHHUs1, pa3Max, AUCHEPCHsi, CTAaHAAPTHOE OTKIOHEHHUE
YHCIIOBOTO Habopa; yMEHHE U3BJIEKATb,
UHTEPIPETHPOBATh HH(POPMAIIHMIO, MPEACTABICHHYIO B
Tabnuiax, Ha JauarpaMmax, Tpadukax, OTPa)karolryro
CBOMCTBA  pealbHbIX  IPOLECCOB U  SBIICHMUIA,
NPEACTaBIATh WHPOPMALHUIO C TIOMOIIBIO TaOJUI[ H
qUarpamm; HCCleoBaTh CTATUCTUYECKUE JIaHHBIC, B TOM
qucile C TPUMEHEHHEM TpapuuecKuX METOJIOB W
JJIEKTPOHHBIX CPEJICTB;

- yMeThb ONEpPUPOBATh TOHATHSIMH: TOYKA, TpsMasi,
IUIOCKOCT, IIPOCTPAHCTBO, JIBYTPaHHBIA  YToOI,
CKpCIIMBAIOIIMECS  TpsSMbIe,  MapajuleIbHOCTh |
HNEePIEHIUKYJIAPHOCTh MPSIMbIX M IJIOCKOCTEH, yroi
MEXIY TPSIMBIMH, YTOJI MEXKIY NPSIMOH W TUIOCKOCTHIO,
yrojl MEXAy IUIOCKOCTSIMH, PAcCCTOSHHE OT TOYKH [0
TUTOCKOCTH, PACCTOSTHUE MEXAY TNPSMBIMH, PACCTOSHHE
MEXY TUIOCKOCTSIMH;

- YMETh WCIIOJIb30BaTh MPH PEIICHUH 33734 M3Y4YCHHBIC
bakThl U TEOpEeMbl TUTAHUMETPHH;, YMEHHUE OICHUBATh
pa3mMepbl 00BEKTOB OKPYIKAIOIIETO MUPa
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Oo0mrue Ilnanupyemble pe3yabTaThbl 00y4eHHs
KOMIEeTeHIHH
- pa3BEpHYTO M JOTMYHO U3JaraTh CBOI TOUKY 3PEHHUS C
HCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJICTB
OK 06 IIposBnsaTs - 0co3HaHHE OOYyYalOMIMMUCS POCCUHCKON TpaskJaHCKON
rpakJaHCKO- UJIEHTUYHOCTH; - YMEThb OIEPHPOBATH MOHATHUSAMHU: MPSIMOYTOJIbHAS
NaTPUOTUYECKYIO MO3UINIO, | - LEJICHANPABICHHOE pa3BUTHE BHYTPEHHEH IO3WIMH | CHCTEMa KOOPJMHAT, KOOPJAHMHATHI TOYKH, BEKTOP,
JIEMOHCTPUPOBATH JMYHOCTH HA OCHOBE TyXOBHO-HPABCTBEHHBIX LIEHHOCTEH | KOOPIMHATHI BEKTOpa, CKAJISPHOE IPOM3BENEHHUE, YTOJI

OCO3HAHHOE MOBE/ICHUE Ha
OCHOBE TPaIUIIUOHHBIX
00IIeYeIOBEUYCCKUX
IIECHHOCTEH, B TOM YHCIIE C
Y4C€TOM rrapMOHH3alluA
MEKHAIIMOHAJIBHBIX U
MCIKPCIIMTUO3HBIX
OTHOIIIEHUM, TPUMEHSTh
CTaHIapThl
AHTUKOPPYHIIMOHHOT'O
TOBEICHUS

HaponoB Poccuiickoit @Penepaunu, HCTOPUUYECKHX U
HallMOHATBHO-KYJBTYPHBIX Tpaguliuid, (HOpPMHUPOBAHHE
CHUCTEMBI 3HAYMMBIX LEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO MHUPOBO33PEHUSA, MPABOCO3HAHUA,
AKOJIOTHYECKOHN KYIbTYphI, CHOCOOHOCTH CTaBUTH IENIU U
CTPOUTH KU3HEHHBIEC IIJIAHBL;

B 4acTu rpax1aHCKOro BOCIIMTaHHS:

- OCO3HaHHME CBOMX KOHCTMTYLIMOHHBIX IIpaB U
00513aHHOCTEH, yBa)K€HHE 3aKOHA U IPABOIOPSIIKA;

- MIPUHSTHE TPaJUIIMOHHBIX HAIMOHATBHBIX,
00I11e4eI0BEUECKUX IYMaHHCTHYECKUX u

JIEMOKPATUIECKUX IIEHHOCTEH;

- TOTOBHOCTb MPOTHUBOCTOATH HJICOJIOTHU SKCTPEMU3MA,
HallMoOHAMM3Ma, KCeHO()OOWH, IUCKPUMHUHAIUK  TIO
COIIMAIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIMOHAIbHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTHM COBMECTHYIO JESTEIbHOCTH B
WHTEpecax TPaKJAHCKOrOo OOIecTBa, ydacTBOBAaTh B
CaMOYIIPaBJICHUU B 00II€00pa30BaTEIbHON OpraHU3aIluu
U JETCKO-FOHOIIECKUX OPraHU3aIMsIX;

- YMEHHE B3aUMOJCHCTBOBATH C  COIMAJIbHBIMU
WHCTUTYyTaMHU B COOTBETCTBHH C HUX (DYHKIUIMU W
Ha3HAUYCHHEM

- TOTOBHOCTh K
JIeSITeIbHOCTH;

TYMaHUTapHOH W  BOJIOHTEPCKOMU

MEXKJly BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHUCJIO; HAaXOJHUTh C MOMOUIIBIO M3YUYEHHBIX
dbopMynl KOOpIWHATBHI CEPEeNMHBI OTPE3Ka, PaCCTOSHUE
MEXK]ly ABYyMS TOUKAMU;

-yMeTh BBIOMpATh MOAXOMASIIUN W3YYCHHBIH METOH s
pelieHus 3aa4u, pacro3HaBaTh MaTeMaTH4YeCKue (haKThl
M MareMaTUYeCKMe MOJEIM B  NPUPOAHBIX U
OOIIIECTBEHHBIX  SIBJICHHUSX, B HCKYCCTBE, yMEHHUE
NPUBOJUTH  TIPUMEPbl  MAaTEMAaTHYECKUX  OTKPBITHM
POCCHIICKOM U MUPOBOM MaTEMATUYECKOW HAYKHU.

- YMETh OINEPUPOBATH MOHATUSAMHU: CIYYaWHBIA ONBIT U
CIy4aifHOe COOBITHE, BEPOSITHOCTh CITYYaifHOTO COOBITHS;
YMETh BBIUHUCIATH BEPOSTHOCTb C HCHOJIb30BAaHUEM
rpaUUecKUX METOOB; MPUMEHATH (OPMYIIBI CIIOKEHUS
U YMHOXEHUSI BEPOSITHOCTEH, KOMOUHATOpHBIE (aKThl U
(GOopMyIIBI TIPU PEHICHUH 3a]a4; OICHUBATH BEPOSTHOCTH
peallbHbIX COOBITUH; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU; YMEHUE MPUBOAUTH MPUMEPHI MPOSIBICHUS
3aKOHA OONBIINX YHUCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUAX

20




Oo0mmue
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Ilnanupyemble pe3yabTaThbl 00y4eHHs

MaTPUOTHYECKOTO BOCHTUTAHUS:
- chOpPMHPOBAHHOCTh  POCCHUHCKOW  T'pakIaHCKOU
UJIEHTUYHOCTH, TMATPUOTU3MA, YBAXKEHHS K CBOEMY
Hapoay, 4YyBCTBAa OTBETCTBEHHOCTH mepea PoaunHoi,
rOpIOCTH 3a CBOM Kpail, cBOK PoauHy, CBOW S3BIK M
KYJbTYpY, IPOLIOE M HACTOSIIEE MHOTOHAMOHAIBHOIO
Hapona Poccuu;

- ILEHHOCTHOE OTHOLIEHHE K TOCYyAapCTBEHHBIM
CHMBOJIaM, MCTOPUYECKOMY M MPUPOJHOMY HACIEIUIO,
MaMATHHKAM, TPaAUIIISIM HapoJ0B Poccun,
JNOCTKEHUsIM Poccum B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPY/IE;

- uneiHas yO0eXIeHHOCTh, TOTOBHOCTh K CIIY)KCHHUIO H
3amute OTeuecTBa, OTBETCTBEHHOCTH 3a €T0 CYIh0Y;
OCBOCHHBIE 00YYAIOIIMMUCS MEXIPEIMETHBIC TIOHATUS U
yYHUBEpCaJIbHbIE YyueOHBIE JCUCTBUS (PETYISATHUBHEIE,
M03HaBaTeJIbHbIE, KOMMYHUKATUBHBIE);

- CIOCOOHOCTh WX HCIOJb30BaHHUS B MO3HABATENBbHON U
COIIMAIbHOM MPaKTHUKE, TOTOBHOCTh K CAMOCTOSTETLHOMY
TUTAHUPOBAHUIO u OCYIIECTBIICHUIO yueOHOU
JESITEIIbHOCTH, OpraHU3aI[uu Y4eOHOTO COTPYTHUYECTBA C
MeJarorndyecKuMu  pabOTHUKAMH M CBEPCTHUKAMH, K
Y4acTHIO B MMOCTPOCHUU WHIMBUTyJIbHON
00pa3oBaTeNbHON TPaeKTOPHUH;

- OBJAJCHHEC HaBBIKAMHU YYEOHO-HCCIIEI0BATEIbCKOM,
MMPOEKTHOM U COIMAIBHOM JesITeIbHOCTHU

OK 07 CopericTBOoBaTh - HE TpUHUMATh JCHCTBUSA, TPUHOCAIIME BPEd |-  yMETh  ONEPUPOBATh  MOHATHAMHU:  (QYHKIHS,
COXPaHEHUIO OKPY’KAIOLEN | OKpY’KaroUleil cpeae; HENpepbIBHAST (YHKIIWSI, MPOU3BOJHAS, MEPBOOOpaA3HAas,
cpenibl, - YMETh IIPOTHO3HPOBATh HEOJArONPUSITHBIE | ONpe/IeJICHHbIN MHTETPaJl; YMETh HaXOJIUTh MPOU3BOIHbIE
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Oo0mmue

Ilnanupyemble pe3yabTaThbl 00y4eHHs

KOMIIeTEHIIUH
pecypcocOepeKeHuto, DKOJIOTHYECKHE IIOCJIEICTBUS NPEANPUHIMAEMBIX | OJIEMEHTapHBIX  (DYHKIHMM, WUCHONb3ys  CIpaBOYHBIC
MIPUMEHSTH 3HaHUS 00 JIEMCTBHM, TPEAOTBPAILATh UX; MaTepuaibl; HCCIEAOBaTh B MPOCTEHIIMX CIydasx
U3MEHEHUU KIIMMAaTa, - paclIMpUTh ONBIT JIEATENBHOCTH SKOJOTUYECKOH | (yHKIMM HAa MOHOTOHHOCTh, HAXOAWUTh HauWOOJbBIINE U
MIPUHIIUIIBI OEPEKITUBOTO HaIlpaBJIEHHOCTH; HauMEHbIINE 3HAa4YeHHs] (DYHKUMHA; CTPOUTH TpapUKu

IPOU3BOJICTBA, (P (PEKTUBHO
JIEHiCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

- pa3palaThiBaTh IUIaH pelIeHHs MPOOJIEMbI C Y4YETOM
aHaJIM3a UMEIOIINXCS MaTePUATBHBIX U HEMaTePUATbHBIX
pecypcoB;

- OCYIIECTBIISITH IIEJICHANPABICHHBIM TOUCK TepeHoca
CPEICTB U CHOCOOOB JeicTBUS B MPO(ecCHOHATBHYIO
cpeny;

- yMeTb MEPEHOCUTh 3HAHMS B II03HABATEIbHYIO U
MPaKTUIECKYIO O0JIACTH KU3HEICATEIHOCTH;

- TmpeanaraTh HOBBIE NPOEKTHI, OLIEHUBATh HJEU C

MO3WIIMKM HOBU3HBI, OPHUIMHAJIBHOCTH, HpaKTH‘IeCKOfI
3HAa4YUMOCTHU,
- JaBaThb OLICHKY HOBBIM CUTyalusM, BHOCHUTH

KOPPEKTUBBI B JEATEIbHOCTb, OLEHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJISIM

MHOT'OUJIEHOB C HCII0JIb30BAHUEM anmnapara
MaTEeMaTHYeCKOTO aHajln3a; MPUMEHSTh IPOU3BOJIHYIO
IIpU pELIEHUM 3ajad Ha JABM)KEHHUE; peIlaTh MPAaKTUKO-
OpUEHTHpPOBAaHHBIE  3aJayd  Ha  HauOoOJbIIKE U
HauMEHbBIINE 3HAYECHUs, HA HAX0XIECHUE IyTH, CKOPOCTH
U YCKOPEHHS;

- YMETb ONEpUpPOBaTh MOHATHSAMM: JBU)KECHHE B
IPOCTPAHCTBE, MOAOOHBIE (UIypbl B MPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOLICHHME IUIOIIAJCH IOBEPXHOCTEN M
00BEMOB MOAOOHBIX (PUTYp MPH PELICHUU 33]1aY;

- YMETh BBIYUCIATH T€OMETPUUYECKUE BEIMYMHBI (JUIMHA,
yroi, IUIOIIAAb, OO0BEM, IUIOIIAJb IOBEPXHOCTN),
UCTIONb3Ysl U3yUeHHbIE (POPMYIIBI U METObI

IIK 1.1. Beimonuats
pa3IMYHbIC BHUJIBI
I'€0JIC3UYECCKUX padoT

[IK 1.2. AHanu3upoBaTh U
paCC‘-II/ITI:IBaTL MaTepI/IaJILI
reoe3N4eCKUX ChbEMOK

I1K 1.3. IIponzBoauts
pa3OMBKy HAa MECTHOCTH
HIIEMEHTOB
KEJIE3HOJOPOKHOTO ITyTH U
HCKYCCTBEHHBIX COOPY>KEHUI
JUTSL CTPOUTENCTBA
MKEJIe3HBIX JI0pOT

MPOBEJICHUE TE0AE3NUECKIX PabOT MpPHU HM3BICKAHHSIX IO
PEKOHCTPYKIIUH, MPOCKTUPOBAHHUIO, CTPOUTEIBCTBY U
AKCIUTYaTalU KEJIE3HBIX JOPOT

- YMCTb BBIIIOJHATL I'€OAC3UUCCKHUC pa6OTBI;
- YMETDH MOJIB30BATHCA I'€OAC3UNICCKUMU HpI/I60paMI/I

- YMETh AaHaJu3UpOBaTh U PACCUUTHIBATHL MAaTEpPUAJIbI
TreoJIe3NYEeCKNX CHEMOK

- yMETh TIPOM3BOIUTH pPa3OMBKY Ha MECTHOCTH
JJIEMEHTOB JKEJIE3HONOPOKHOIO IIyTH U MCKYCCTBEHHBIX
COOpY>KEHMM Il CTPOUTEIIBLCTBA JKEIE3HBIX 10POT

22




Oo0mmue
KOMIIETCHIUHU

Ilnanupyemble pe3yabTaThbl 00y4eHHs

1K 2.1. BeinmonHATs paboTh
M0 CTPOUTENBCTBY, PEMOHTY
1 BOCCTAHOBJICHUIO
KEJIE3HOJOPOKHOTO ITyTH U
COOPYKEHHH C
HCIIOJIb30BaHUEM CPEJICTB
MEXaHU3aLHH

[IK 2.3. OcyiiecTBasiTh
KOHTPOJIb KaueCcTBa
TEKYIEro
JKEJIE3HOJOPOKHOIO MYTH,
PEMOHTHBIX U CTPOUTEIBHBIX
paboT

[1K 2.4. BeimmomusaTh paboThl
0 MMPOCKTHPOBAHUIO U
CTPOHTENBCTBY JKEIIE3HBIX
JIOpOT, 3eMJISTHOTO TIOJIOTHA U
MCKYCCTBEHHBIX COOPY)KEHUI

CTPOUTCIILCTBO
COACPIKAHHUC KCIIC3HOOOPOKHOI'O IMyTHU

JKCJIC3HBIX OOpOr, PEMOHT M TCKYIICC

- YMETb BBINOJHATH PabOThI IO CTPOUTEILCTBY, PEMOHTY
U BOCCTAHOBJICHUIO  JKEIE3HOLOPOXKHOIO IyTH U
COOPYXKCHHMM C UCIOIB30BAHUEM CPEICTB MEXaHU3ALUU

- YMETh OCYUICCTBISTh KOHTPOJb KayecTBa TEKYIIETO
JKCIIE3HOAOPOIKHOI0 IMyTH, PCMOHTHBIX U CTPOUTCIILHBIX
pabot

- yYMETh BBHINOJTHATH PabOThl MO NPOEKTUPOBAHUIO U
CTPOUTENBCTBY JKEJIE3HBIX JOPOT, 3€MJISTHOTO TMOJOTHA U
HCKYCCTBEHHBIX COOPYKEHHI

[1K 4.2. OdopmiisaTs
OTYETHYIO I TEXHHYECKYIO
JOKYMEHTALUIO B IIpOLIecce
PYKOBOJICTBA
BBINOJIHAEMBIMU paboTaMH

[1K 4.5. Opranu3oBbIBaTh
B3aUMOJICVCTBUE MEXKTY
CTPYKTYPHBIMHU
Mo/Ipa3ieNICHUMHU
OpraHu3auu

OpraHu3aIus
MoApa3iesICHUs

JACATCIIBHOCTH

CTPYKTYpPHOT'O

- yMeThb oQopMIIATh OTYETHYIO M TEXHUYECKYIO
JIOKYMEHTALUIO B rpouecce PYKOBOJCTBA
BBITNIOJIHAEMBIMU paboTaMu

- yMETh OpraHU30BbIBATH B3aUMOJICUCTBUE
CTPYKTYPHBIMH NOAPA3/ICICHUSIMH OpraHN3aluu

MEKY
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2.1 O0beM y4eOHOI JUCUMIIJIMHBI U BHAbI Y4eOHOH padoThI

Buj yyeOHOM padoThI Oovem ¢
yacax

O0beM 00pa3oBaTebHOM MPOrPaAMMBbI JUCHUILTHHBI 340
B T.4.
OcHOBHOE coep:xkaHue 322
B T. U.:
TEOpPETUYECKOe 00yUeHUE 206
IIPAKTUYECKUE 3aHITUSA 110
IHpodeccuoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE (comepKaHue
NPHUKJIATHOTO MOIYJIs1)
B T. U.:
TEOpPETUYECKOe 00yUeHHE 46
IIPAKTUYECKUE 3aHITUSA 30
IIpome:kyTouHast aTTecTanus (IK3aMeH) 6
CamocrosiTeibHas padoTa 18
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2.2

TeMaTH4eCKHH IJIAH U CoacpKaHue TUCHHUIIJINHBI

HaumeHnoBanue pa3uesioB
U TeM

Conep:xanue yue0HOro Mmarepuasa (0CHOBHOe M MpPodeccuoHAIbHO-
OpPHEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

1 2 3
Pa3nen 1. IloBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIbI 28
Tema 1.1. IIpodeccnonanbHO OPUEHTHPOBAHHOE CoJlepKaHue (CoAepKaHue MPUKJIATHOTO 2
enp u 3a1aun MaTeEMaTUKH | MOIYJIsA)
IIPU OCBOECHUHU Lenp n 3a1ayn MaTeMaTUKU IPY OCBOEHUU CIIEUAIbHOCTH. ba3oBble 3HaHUS U YMEHUS 110
CIIELIUATIbHOCTH. MaTeMaTHKe B IpOo(peCCUOHATIBHON U B TIOBCETHEBHOM J1eATEIbHOCTH. MHOXKECTBO,
Jlornueckue onepauuu ¢ onepalny HaJl MHOXKECTBAMU, AuarpaMmMbl Diinepa-Benna. Mcnonb3oBaHre TEOPETUKO-
MHO>XECTBaMHU. MHOECTBEHHOTO arlrapara i ONUCaHUs PEaTbHBIX MIPOIIECCOB U SIBJICHUI B
npodeccuoHaABHOM IeATENbHOCTH, IPU PEHICHUH 33]1a4 U3 IPYTUX JUCIHILTUH
KomOunnpoBaHnHoe 3aHATHE
Tema 1.2 CopaeprkaHue yu4eOHOro MaTepuaa 2
Yucna v BBIYUCIICHHUS. JleiicTBUS HaJl TOJIOKUTEIBHBIMU U OTPULIATEILHBIMHU YHCIaMH, OOBIKHOBEHHBIMU U
Bripaxenus u NECATHYHBIME IPOo0sSMU. JIelicTBUs co cTeneHs MU, POPMYIIbI COKPAIIEHHOTO YMHOKEHUS.
npeoOpa3oBaHuUs. Buapl miiockux GuUryp v ux Iiomais.
['eomeTpus Ha MIOCKOCTH. [TpakTHKO-OPUEHTUPOBAHHBIC 33/1aUM B KYpCE T€OMETPUU Ha IJIOCKOCTH
IpakTnueckoe 3ansitue Nel 2
Tema 1.3 Copaeprkanue ydeOHOro MaTepuasa
VYpaBHeHus, HEpaBEHCTBA U | YpaBHEHHE, KOPEHb YpaBHEHHs. HepaBeHCTBO, pelleHe HepaBeHCTBa. MeTo HHTEPBAJIOB. | 2
UX CUCTEMBI. Pemenue nensix u [poOHO-pAMOHAIBHBIX YpaBHEHU U HEpaBeHCTB. [IpuMenenue
YPABHEHUI U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7a4 U 3a/1a4 U3 Pa3IndHbIX
o0acTeil HayKH U peanbHOM *KU3HU. CUCTEMBI M COBOKYITHOCTH PAllMOHATIBHBIX ypaBHEHUN
U HepaBeHCTB. CUCTEMBbI JIMHEHHBIX YpaBHEHU. Perenne npukiaaHbixX 3a1a4 ¢ HOMOIIbIO
CHUCTEMBbI JIMHEWHBIX YPaBHECHUH
IIpakTH4yeckoe 3ansaTHE No2 2
Tema 1.4 Cojieprkanrie yueOHOro MaTepuaia 2

[IporieHTHBIC BBIYMCIICHHS
B 1podeCCHOHATBHBIX

[Ipumenenue npoOeli U MPOILICHTOB IS PEIISHUS MPUKIIATHBIX 3a/1a4 U3 Pa3IHIHBIX
oTpacieil 3HaHUH U peaabHOM Ku3HU. [IpnOamkEHHbIC BRIYNCICHHS, IPABUJIA OKPYTIICHHS,
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

3a7a4ax.

MIPUKHJIKA U OLIEHKA pe3yJibTaTa BEIYUCICHUH. Pa3Hbie crtocoObl BHIYUCIICHHS TPOIIEHTOB.
[IporieHTHBIC BEIYMCIEHHS B MPOPECCHOHANBHBIX 3a/1a4aX. DopMysia CIOKHBIX IPOIEHTOB.
[IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUI0 MATEMAaTHUECKUX 3aa4 U 3a/1a4 U3
pa3IHyYHBIX 00JacTel HAYKU M pPeaIbHOM JKU3HH

IIpakTnyeckoe 3ansaTue Ne3

Tema 1.5

Martpuiibl U ONIpeaETUTENH.

IIpodeccuonaibHO OpEHTHPOBAHHOE COJePKaHUE (COePKAHNE TPUKIIATHOTO
MOYJIAA)

CnocoObl pemieHusl CUCTEM JIMHEHHBIX ypaBHeHHH. [lonsrws: matpuma 2x2 u 3x3,
onpeaenuTeNnb MaTpullbl. Metop ["aycca pelieHust CucTeM JIMHEHHBIX YpaBHEHHM.

Pemenune npuknagaeix 3aga4. [Ippmenenne MaTpull B ”HHOPMATHKE

IMpakTnyeckoe 3ansaTue Ne4

Tema 1.6
ITocnenoBarenbHOCTH U
MIPOTPECCHH.

Conepxanue yaeOHOro Marepuasa

[MocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TTOCIIEI0BATEIbHOCTEH. MOHOTOHHBIC
MOCJIEI0BATEIbHOCTH. AprU(MeTHUECKast U TeOMETpHYECKas Iporpeccuu. beckoneuHo
yObIBaromas reomerpudeckas nporpeccusi. CyMMma O€CKOHEUHO yOBIBAIOIIEH
reoMeTpUYeCcKoi mporpeccuu. Mcrnob30BaHue MpOrpeccHu st PEIICHUs peabHbIX 33124
MIPUKJIAJHOTO XapakTepa .

IIpakTH4yeckoe 3anaTue Nes

Tema 1.7.
OyHKIUU 1 TpadUKH.

Cojepkanre yueOHOT0 MaTepuraja

®OynK1MA, crocoObl 3ananus GyHkuu. ['paduk ynkiun. Bzaumuo o6patHbie QyHKITHH.
OO6nacTh onpeneneHus © MHOXKeCTBO 3HaueHuid GyHkuuu. Hymu ynkmuu. [TpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIC ¥ HEUETHBIC QDYHKITUU

KOM6HHHpOBaHHOC3aHHTHe

CamocrositenbHas pabora .« OyHKIHMH 1 uX cBoMcTBa» [loaroToBKa COOOIIEHNUH,
noknanoB.IIpumepsl QyHKIIMOHATBHBIX 3aBUCUMOCTEH B peajbHBIX MPOIIECcCax U
SABJICHUAX.

Tema 1.8. Bxoguoii
KOHTPOJTb.

IIpakTyeckoe 3ansaTue Ne6.
Borunicnenus u npeoOpa3oBaHus. YpaBHeHUs U HepaBeHCTBa. [Iporpeccun. @yHkuuu u
rpadhuKu

Pa3nea 2. Crenenu u kopHu. CTeneHHas, noka3aTejbHas U Jorapupmmuyeckasi QyHKIus

56

Tema 2.1.

| Cosieprkanrie yueOHOro MaTepuaia
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

ApudpmeTnueckuiit KopeHb
N— OM CTEIEHHU .

ApudpmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JleficTBUs ¢ apupMeTUIECKUMU
KOPHSIMHU N—OW CTENECHU

IIpakTHyeckoe 3anaTue Ne7 2
Tema 2.2. Cojaeprkanue yu4eOHOro MaTepuasa 2
Crenenn. CtanaapTHas Crenens ¢ nenbiM nokasareneM. CtannaptHas Gopma 3arucu JeHCTBUTEILHOTO YUCIIA.
dopma 3amucu Hcnonb3oBanne moaxoasmiei Gopmbl 3aMTUCH IeHCTBUTEIBHBIX YUCEI JJIsT PEIICHUS
ﬂeﬁCTBHTeHBHOTO yucia . MMPAaKTUYCCKHUX 3aJa4 U IMPEACTABIICHHUA JaHHBIX. Crenenn ¢ palrOHAJIBHBIM IIOKAa3aTCICM.
CgoiictBa ctenienu. [IpeobpazoBanue BeIpaKESHHIA, COEPIKAITUX CTETICHH C PAIIMOHATBHBIM
MOKa3aTesaeM
IMpakTuyeckoe 3ansaTue Ne 8 2
Tema 2.3 CoJeprkaHre y4eOHOT0 MaTepHraja 2
Crenennast GyHKIHS. CrenenHast GyHKIUS C HATYpaJIbHBIM U LIEJIBIM MOKa3aTeseM. E€ cBoiicTBa u rpaduk.
CaoiicTBa M rpadMK KOPHS N-0i CTEIICHU
KomOuHMpoBaHHOE 3aHITHE
Tema 2.4 Copepxannie yueOHOTO MaTepHraa 4
UpparmonansHsie Penienue nppaloHalbHBIX YPAaBHEHUH U HEPABCHCTB
YPaBHCHHUS W HCPABCHCTBA. | K oMOUHUPOBAHHOE 3aHATHE
Tema 2.5 Coneprkanue yyeOHOro MaTepuasa 2
[Ipumenenne CBOWCTB Hcnonp30BaHme CBOMCTB CTEEHHOW (PYHKITMU ITPH PEIIEHUH YPaBHEHUN M HEPABEHCTB
CTENIEHHOHN (YHKIIHH. IIpakTuyeckoe 3ansaTue Ne 9 2
Tema 2.6. CoJepkaHre yaeOHOr0 MaTepHraja 2
[TokazarenpHas QyHKIHS, [TokasarenpHas QyHKIWsI, €€ CBOWCTBA U TpaduK
€€ CBOMCTBA. KoM0OuHMpoBaHHOE 3aHATHE
Tema 2.7. CoeprxaHre yaeOHOT0 MaTepHraja 2
IlokaszarenpHbie ypaBHeHus | [lokaszarenpHble ypaBHEHUS] M HEPABEHCTBA
Y HEPaBEHCTBA. KomOuHMpOBaHHOE 3aHATHE
Tema 2.8. CopepxaHne y4eOHOro MaTepuaa 2
[IpumeHnenue CBOWCTB Pemenue nokasaTenbHBIX YPABHEHHH M MOKA3aTEIbHBIX HEPABEHCTB
NOKa3arenbHol QyHkuuu. | [IpakTudeckoe 3ansTue Ne 10 4
Tema 2.9. Copepxanue yueOHOTO MaTepHaa 2
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

Jlorapudpm Yyuca.
JlecaTUUHBIN

Y HATYPAJBHBIN JIorapu(MbI

Jlorapu¢m ymncna. JlecaTHUHBIN U HATYypaJIbHBIN JOrapudMbl

KomOunnpoBaHHOE 3aHATHE

Tema 2.10. Coneprkanre y4eOHOro MaTepuasa 4
CgoiicTBa sjorapu(mMos . [IpeobpazoBaHme BRIpAKEHUN, COIEPKAIIMX JOTaprUBMBbI
IpakTuueckoe 3ansitue Ne 11 2
Tema 2.11. CoepxaHre y4eOHOro MaTepHrajia 2
Jlorapudmmueckas Jlorapudmuueckas GyHKIIHS, €€ CBOWCTBA M rpaduK.
GyHKIHSI, €€ CBOWCTBA . KoMmOMHMpOBaHHOE 3aHATHE
Tema 2.12. Conepkanre yaeOHOT0 MaTepHraja 4
Jlorapudmmueckue Jlorapudmuueckue ypaBHEHUS] M1 HEPABEHCTBA
ypaBHeHHs U HepaBeHCTBA. | [IpakTHyeckoe 3ansaTHe Ne 12 4
Tema 2.13 IIpodeccuonajibHO OpEHTHPOBAHHOE COJEePKAHUE (COEPKAHNE TPUKIIATHOTO 2
Jlorapudmesl B ipupojie u MO/1YJIfA)
TEXHHUKE . [Mpumenenue norapudma. Mcropus pazsutus marematuku. Jlorapudmudeckast ciupaib B
npupoae. Ee maremaTuueckue cBoiicTBa. Mcnonb3oBanue rpadgukoB QyHKIMMA 1is
HCCIIE0BaHUS MIPOLIECCOB U 3aBUCUMOCTEHN, KOTOPBhIE BO3HUKAIOT IIPH PELICHUH 3a]1a4 U3
pa3IMYHbIX 00JacTel HAYKU M peaIbHOM JKU3HH
IIpakTnyeckoe 3ansaTue Ne 13 2
Tema 2.14. Coneprkanue y4eOHOro MaTepuasa 2
[Tpumenenue Pemenne norapudMuueckux ypaBHEHUH U HEPABEHCTB.
JorapupmMoB K CamocrosrenbHas pabora. «Jlorapudm uncna» OTpaboTKka HaBBIKOB JIOTapU(PMUPOBAHUS
DPELICHHIO 3aa4. yrcen BeImonHeHne nHANBUAYaTbHBIX 3a1aHui. CoCcTaBIeHNE 2
WHIMBUIYTHHBIXCIIPABOYHBIX TaOJIHIL.
Paznea 3. [IpsiMble U JIOCKOCTH B MPOCTPAHCTBE. 20
Tema 3.1 CoepkaHre yaeOHOr0 MaTepHraja 2

IToBTOpEHUE TUIAHUMETPUH.
OcHOBHBIE MTOHATHUSA
Crepeomerpuu.

OcHoBHble GUTYpbI, PaKThl U TEOPEMBI TUTAHUMETPUH. OCHOBHBIC IOHATUS CTEPEOMETPHUH.
Touka, npsiMasi, IIIOCKOCTh, TPOCTPaHCTBO. [loHATHE 00 aKCHOMATUYECKOM MTOCTPOEHUHU
CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPUHU U

CJIE/ICTBUS U3 HUX

KomOunnpoBaHHOE 3aHATHE
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

Tema 3.2 Cojieprkanrie yaeOHOT0 MaTepHraja
[Ipsimble U TUIOCKOCTH B3aumHoe pacnonoxeHue NpsmMpIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, TapaJIEIbHbIE U 2
B IIPOCTPAHCTBE. CKpeluBaromuecs npsmblie. [lapanienbHOCTh IPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
[TapannenbHOCTh NPAMBIX, | Mapauie/ibHbIC TPSIMBbIC B IPOCTPAHCTBE, MAPAIUICIbHOCTh TPEX MPSIMBIX, TAPAIICIBHOCTD
IIPSIMOM U TIOCKOCTH, MPSIMON U TUIOCKOCTH. YTJIbI C COHANPaBICHHBIMU CTOPOHAMHU, YIOJ MEKIY MPSIMBbIMU B
IJIOCKOCTEN npoctpaHcTse. [TapamienpHOCTh MIIOCKOCTEN: MapaienbHble INIOCKOCTH, CBOMCTBA
napajuieNbHbIX IockocTel. [IpocTeiine npocTpaHcTBEHHbIE (PUTYpBI HA TNIOCKOCTH:
TeTpa’p, KyO, mapajuiesenumes, HIOCTPOSHUE CeUeHH
IIpakTHyeckoe 3ansaTue Ne 14 2
Tema 3.3 Coeprkanrie yueOHOro MaTepuaa 2
[IepnieH UKy ISPHOCTD [lepneHIUKYISIPHOCTD NPSAMON U INIOCKOCTH: NEPIEHANKYJIIIPHBIE IIPSIMBIE B
IPSIMBIX U IUIOCKOCTEN IIPOCTPAHCTBE, NPSIMbIE NIapajlIeIbHbIE U NEPIEHAUKYJIISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJISIPHOCTH IPSIMON U TNIOCKOCTH, TEOPEMA O NIPSAMOM IEPHIEHAUKYJIIPHON
IIJI0OCKOCTH
KomOunupoBaHHOe 3aHATHE
Tema 3.4 Coneprkanre yuyeOHOro MaTepuasa 2
VYrisl MeXIy IPsIMBIMHU VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUNIOCKOCTBIO, IBYTPAHHBINA yTOJ1, IMHEWHBIN
1 TUIOCKOCTSIMU yTOJI ABYTpaHHOro yria. [lepneHaukyisip 1 HaKJIOHHBIE: PaCCTOSIHUE OT TOYKH 110
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOMN J0 INIOCKOCTH, MPOEKIMSI (PUTyphI HA MIIIOCKOCTb.
[lepnieHIMKYISIPHOCTD IJIOCKOCTEN: IPU3HAK NEPIEHANKYIIPHOCTU ABYX INIOCKOCTEH.
Teopema 0 TpEX MEePHEHIUKYIIpaxX
IpakTHyeckoe 3ansaTue Nels 2
Tema 3.5. Coneprkanne y4eOHOro MaTepuasa 2
OcHoBHbIE B3aumHoe pacnonoxeHue NpsiMbIX M IIIOCKOCTeN B IpocTpaHcTBe. IlocTpoenue ceuenui .
IPOCTPAaHCTBEHHBIE (QUTIYPBI KomOuHMpoBaHHOE 3aHITHE
1 UX B3aUMOPACIIONIOKCHUC | CamocTosiTenbHast padoTa .« B3anMHoe pacnosoxeHne NpsMbIX U IUIOCKOCTEH B 2
npocTpaHcTBe». PaboTa ¢ KOHCIIEKTOM, Y4eOHOM U JOMOJHUTENbHOM JINTEPATYPOH.
Tema 3.6. IIpodeccuoHaIbHO OPMEHTHPOBAHHOE CO/lep:KaHNe (CoiepKaHue MPHUKJIAAHOTO 2

[IpsiMbIe M TUIOCKOCTH B
[IPAaKTUYECKUX 3a/1a4ax

MOYJIAA)

Pacnionosxenue npsMbIX U IIIOCKOCTEN B OKPYIKaIOIIeM MUpe (IpUpoJIe, UICKYCCTBE,
apXUTEKType, TeXHUKe). Penienue npakTuKO-OpueHTUPOBAHHBIX
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

IMpakTuyeckoe 3ansaTue Nelé 2
Pa3znen 4. KoopanHaThbl U BEKTOPbI B IPOCTPAHCTBE 16
Tema 4.1 CoepxaHre yaeOHOT0 MaTepuajia 2
Bexkropsl B mpocTpaHCcTBE. Bekrop Ha minockocTu U B ipocTpaHcTBe. ClioKeHHe U BBIYMUTAaHUE BEKTOPOB. Y MHOXKEHHE
JleficTBUSI ¢ BEKTOpaMH BEKTOpa Ha 4ucio. Pa3noxeHue BeKTopa no TpéM HEKOMILIaHapHbIM BekTopam. [IpaBuiio
napajuienenumena. Pemenue 3anad, CBsI3aHHbIX C IPUMEHEHUEM IPABWII JEHCTBUM C
BEKTOPAMH
IIpakTuyeckoe 3ansaTue Nel7 2
Tema 4.2 CoJepkaHre y4eOHOT0 MaTepHraja 2
Koopaunatsr B [IpsiMmoyronbpHast cucTeMa KOOpAUHAT B MPOCTpaHcTBe. KoopAuHaAThI BEKTOpA.
MPOCTPAHCTBE. [IpocTeitmme 3agaun B KoopAMHATaX. YTOJ MeXAy BekTopamu. CKaIsipHOE MPOU3BEICHHE
IpocTeifmme  3amaum BEKTOpOB. Beruncienue YTVIOB MY NPAMBIMA H IIOCKOCTAMH.
B KOOP/IMHATAX KoopanHaTHO-BEKTOPHBIN METO/1 ITPU PEIICHUH T€OMETPUUECKHUX 3a/1a4
IIpakTnyeckoe 3ansaTue Nel§ 2
Tema 4.3 IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepPKAHNE (COAePKAHME PUKJIATHOTO 4
[IpakTuko- MO/1YJISA)
OPUEHTUPOBAHHBIE 3aaUN KoopannatHast minockocTh. Berauciaenue paccToOSHUN U IJIOMIAIEH HA KOOPAMHATHOM
Ha KOOPJAMHATHOU mockocTH. KonnuectBennsle pacuetsl. Kommnanapssie BeKTophl. Pa3inokeHne BeKTopa rno
IIJIOCKOCTH TPEM HEKOMILJIAaHAPHBIM BEKTOPAM. Y paBHEHHE INIOCKOCTH. [ '€OMETpUYECKUI CMBICIT
onpenenutens 2x2. PellieHue NpuKkIaHbIX 3a1a4
IIpakTnyeckoe 3ausiTue Nel9 4
Pa3znea 5. KoMmmiekcHbIe YHCJIA. 8
Tema 5.1 IIpodeccnoHabHO OPUEHTUPOBAHHOE CoJlepKaHue (CoJAepKaHUe PUKJIATHOTO 2
KomMmnexcHble unciia MOAYJIA)
[TonsTre komIiekcHOro unciaa. ConpspkKeHHbIE KOMIUIEKCHBIE YUCia, MOAYJIb U apTYMEHT
KOMIUIEKCHOTO unciia. opma 3anmucu KOMIUIEKCHOTO YKclia (TeoMeTprudecKas,
TPUTOHOMETpHUECKas, anredpandeckas).
KomOuHMpoBaHHOE 3aHITHE
Tema 5.2 IIpodeccuonaIbHO OPMEHTHPOBAHHOE CO/Iep:KaHNe (CoepKaHNe PUKJIAHOTO 2

HpI/IMGHeHI/IG KOMIIJIEKCHBIX

MOAYJIAA)

YHUCCJT

ApI/I(bMeTI/I‘-IeCKI/IC JIENCTBHS C KOMIUIEKCHBIMHY YHCIaMU. BpInoaHeHne PacucToB C
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

TTOMOIIBIO KOMIIJICKCHBIX YUCCII. HpI/IMepBI HNCIOJB30BaHHUA KOMIIJICKCHBIX YHCECI

IMpakTnyeckoe 3ansaTue Ne2( 4
Pa3nea 6. OcHoBbl TpUroHoMerpuu. Tpuronomerpuueckue pynkuuni4
Tema 6.1 Cozeprkannie yueOHOro MaTepuaa 2
OCHOBBI TPUTOHOMETPUU CuHyc, KOCHHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO apryMeHTa. TpUrOHOMETPUYECKasi OKPY>KHOCTh, OTPE/IeICHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
KoMOMHHMpOBAaHHOE 3aHATHE
Tema 6.2 Coneprkanre yuyeOHOro MaTepuasa 2
OcHOBHBIE [IpeobpazoBanne TPUTOHOMETPUUYECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUECKUE
TPUTOHOMETPHUUYECKUE (hopMyIIbI
TOX/IECTBA IIpakTuyeckoe 3ansaTHe Ne2l 2
3auém 2
IT cemectp CoJiepkaHre y4eOHOr0 MaTepHraia 2
Tema 6.3 Oyukuus. [lepuoandeckue pynkuuu. Tpuronomerpuueckue GpyHKIUHN, UX CBOWCTBA U
[Tepuoanueckue GyHKIUU. | rpaduku
Tpuronomerpuueckue KomOunupoBanHoe 3aHATHE
(hyHKIIIH
Tema 6.4 CoaepxaHue y4eOHOI0 MaTepuaia 2
[IpeoGpazoBanue rpadukos | CkaTre U pacTsHKkeHHe TpauKoB TpUroHoMeTprdeckux Gynkuuii. IIpeodbpasoBanue
TPUTOHOMETPUUECKUX rpadMKOB TPUTOHOMETPHUSCKHUX (PYHKITHIA
byHKIMHA KoM0OuHMpoBaHHOE 3aHATHE
Tema 6.5 IIpodeccuoHabHO OPUEHTHPOBAHHOE COJlepkaHue (CoAep:KaAHUe MPUKJIATHOTO 2
Onucanue MOJ1YJISA)
IIPOU3BOJACTBEHHBIX Hcnonb3oBaHue CBOMCTB TPUTOHOMETPUUECKHUX (QYHKIMI B MPOPEeCcCHOHANbHBIX 3a/1a4ax.
HPONECCOB € ITOMOUIBIO Hcnonp3zoBanue rpaMKoB GyHKIMHA 1711 UCCIE0BAaHUSI IPOLIECCOB U 3aBUCUMOCTEHH,
rpadukoB GyHKUMH KOTOpbI€ BOHUKAIOT MPHU PELICHUH 33/1a4 U3 APYTUX YUeOHbIX AUCUUILUINH U peallbHOM
KU3ZHU
IpakTuyeckoe 3ansiTue Ne22 2
Tema 6.6 Cojieprkanrie yueOHOro MaTepuaia 2
OO6patHbie O6patHble GyHkmuu. OOpaTHbIE TpUroHOMeTpHUYeckre pyHkumuu. MxX cBoiicTBa u rpaduku
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HaumenoBanue pa3ziesios

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb

O0BbeM yacoB

U TeM
(mpu HAJIMYMH)
TPUTOHOMETPUYECKHE KomOunupoBanHoe 3aHATHE
(GyHKIUH
Tema 6.7 Coneprkanrie yaeOHOT0 MaTepHraja 4
Tpuronomerpuyeckue PenieHre TpUroHOMETPUUECKUX YPABHEHUH
ypaBHEHHS. IIpakTuyeckoe 3ansaTue Ne23 4
Tema 6.8 Cojieprkanrie yueOHOro MaTepuaia 2
Tpuronomerpuueckue [IpuMepsl TpUTOHOMETPUYECKHE HEpaBEHCTBA. PelieHne nmpocTermmx
HEpaBEHCTBA TPUTOHOMETPHUYECKUX HEPABEHCTB B TOM YHCIIC C HCIIOIH30BAHIEM CBOMCTB (DYHKITUI
KomOuHMpOBaHHOE 3aHATHE
Tema 6.9 Cojepxanre yaeOHOT0 MaTepHraja 2
Pemenue 3a7a4 TpuroHoMeTpu4ecKre BhIpaKEHHUs, YPAaBHEHHS] 1 HEpABEHCTBA
TPUTOHOMETPHUHU IIpakTHyeckoe 3ansaTHe No24 4
CamocrosrenbHas pabora. « Tpuronomerpuueckue GyHkuum» PaboTta ¢ KOHCIIEKTOM. 2
BrinosHeHe MHAMBUAYAJIbHBIX 3aJIaHUH.
Pasznen 7. IlpousBoanas GpyHKIMH, ee IPUMEHEHHE 40
Tema 7.1 Coneprkanne yuyeOHOro MaTepuasa 2
MOHOTOHHOCTh (DYHKITHH. [TpomexxyTK MOHOTOHHOCTH (PYHKITMH. MaKCUMyMBbl U MUHUMYMBI (DYHKITHH.
DKcTpeMyMbl QYHKITUH. Hawubounpiiiee 1 HAaMMEHbIIIEE 3HAUCHHE (QYHKIIMHA HA POMEIKYTKE
Touku 3KkcTpEMyMa KomOuHMpoBaHHOE 3aHATHE
Tema 7.2 CopaeprkaHue yu4eOHOro MaTepuasa 2
[Tonsatue o HenpepeiBHOCTH | HempepsiBHBIC QyHKIMH. METOI HHTEPBAIOB JUISl PEIICHUs HEPABCHCTB
byHKIUN IIpakTnyeckoe 3ansaTue Ne25 2
Tema 7.3 CoJieprkaHre yueOHOr0 MaTepHrajia 4
[IpousBonnas pyHKINU [TpouzBonnas ¢pynkuuu. [IponsBoanbie ieMeHTapHBIX QyHKIMNA. DOpMyYITBI HAXOKICHUS
MTPOM3BOIHON CYMMBI, IPOU3BEACHUS U YACTHOTO
KomOnHMpOBaHHOE 3aHITHE
Tema 7.4 Coneprkanue yudeOHOro MaTepuasa 2
I'eomerpuueckuii cMbICIT ['eomeTprueckuii CMBICT IPOU3BOIHON (DYHKIIMH — YTIIOBOM KOA(P(HUIIMEHT KacaTeIbHOU K
MIPOU3BOAHOM rpaduky GYHKIMH B TOYKE. Y paBHCHHE KacaTeIbHOM K rpaduKy QyHKIUH
IIpakTnueckoe 3ansrue Ne26 2
Tema 7.5 IIpodeccuoHATLHO OPUEHTHPOBAHHOE CoJiep:KaHue (coAdepKaHue MPUKJIATHOTO 2
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

DuU3NYECKU TPOU3BOTHOM

B NpOoQecCHOHANbHBIX
3aadax

MOYJIAA)

dusnyeckuil (MEXaHUUECKUI) CMBICI MPOU3BOAHON. [IpuMeHeHe TPOU3BOIHOM ISt
OIIpEJIeNIEHUs] CKOPOCTH IIPOLECCa, 3aaHHOr0 (hOpMyYJION WK TpapUKOM

IlpakTH4eckoe 3ansaTue Ne27 2
Tema 7.6 CoJiepxaHre yaeOHOT0 MaTepHraja 2

IIpumenenue nmpousBoHON | Bospactanue u yObiBaHue (pyHKIIUU, COOTBETCTBHE BO3pACTaHUS U YOBIBaHUS (YHKIIUU

K MCCIIEJI0BAHMIO (DyHKIMIT | 3HAKY MPOM3BOAHON. [IpuMeHeHre MPOU3BOIHOMN K HCCIEN0BAHMIO (QYHKIMA Ha
HA MOHOTOHHOCTE M MOHOTOHHOCTB M 9KCTPEMYMBI.

SKCTPEMYMBI IpakTyeckoe 3ansiTie Ne28 2
Tema 7.7 CopaeprkaHue yudeOHOro MaTepuasa 4
HccnenoBanune QpyHKIUN ANTOpUTM UCCaeI0BaHus GYHKIIUNA U TTIOCTPOSHHUS €€ Tpaduka ¢ MOMOIIBIO TPOU3BOTHOM.

U TIOCTPOEHUE TpapuKoB [MocTpoenne rpadukoB MHOTOUIICHOB C UCIIOJIL30BAHUEM arapara MaTeMaTHIECKOTO

aHaiuza. Victopusi pa3BUTHSI MAaTEMAaTUYECKOTO aHATN3a

IIpakTnyeckoe 3anaTue Ne29 2
Tema 7.8 Copepxanue yueOHOTO MaTepuaa 2

HaubGonpmee u Haxoxaenne HanOoIbIIero 1 HANMEHBINETO 3HAYCHUS (PYHKIIMH Ha OTPE3KE.

HaUMCHBIIIECC 3HAYCHUA IIprMeHeHre TPOU3BOIHON I HAXOXKIECHUS HAWITYYLIEro pelleH sl B IPUKIIAIHLIX

(ynxumn Ha orpeske KoMOMHHPOBAHHOE 3aHSATHE
Tema 7.9 IIpodeccnonaIbHO OPHMEHTHPOBAHHOE CO/Iep:KaHNe (CoiepKaHNe MPUKJIATHOTO 2

Haxoxnenue MO/1YJIfA)

ONTUMAJIFHOTO pe3ynbTaTa | [IpukiagHbie 3aa41, B TOM YHUCIIE COUATBHO-DKOHOMUYECKOTO U (PU3UUECKOTO

C IOMOIIBIO MPOU3BOAHON | XapakTepa, UX PEIICHUE CPEICTBAME MATEMATHIECKOTO aHAIM3a

B IIPAKTUYECKUX 3aa4ax IpakTuyeckoe 3anaTue Ne30 4
Tema 7.10 CoJepkaHre y4eOHOr0 MaTepHrajia 2

Pemenue 3anau. HuddepenunpoBanue pynkumii. MccnenoBanne QyHKIUH C  TOMOIIBIO

[TpousBoaHas yHKIHH, npousBojHoU. Hanbounbiiee 1 HauMeHblee 3HaueHus: QyHKIUU

CamocrosrenbHas padora. «[IponsBogHas QyHKIHH, 2

€€ MPUMEHEHNE

ee mpuMmeHeHuey. [loaroroBka coobmennii, pedepaToB, N0KIaa0B. BTopast mpousBoaHas,
e€ reomeTpudeckuii u pusnueckuii cMpici. [I[puMeHeHne Mpou3BOAHON B TEOMETPUU H
busuke.
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

Paznesn 8. MHOrOrpaHHMKY M TeJIa BPALLIEHU S 52
Tema 8.1 Coneprkanre yu4eOHOro MaTepuasa 2
MHororpaHHHKN [TonsTHe MHOTOTrpaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE 1

HEBBINMYKIIbIC MHOTOIPaHHUKHU; Pa3BEPTKA MHOTOTPAHHUKA

KomMOnHHpOBaHHOE 3aHITHE
Tema 8.2 Cojieprkanrie yueOHOro MaTepuaia 2
[Tpuzma. ITpsmas [Ipu3ma: n-yronbHas nmpu3Ma; TpaHd U OCHOBAHUS MPU3MBI; IpsiMasi U HAKJIIOHHAS IPU3MBI;
Y TIpaBUJIbHAS TIPU3MBI 0OKOBas M TIOJTHAS] IOBEPXHOCTh MPU3MBI. DJIeMEHTHI pu3MEIL. [IpaBuiibHas Mpu3Ma

KomOuHMpOBaHHOE 3aHATHE
Tema 8.3 Cojepxanre yaeOHOT0 MaTepHraja 2
[Mapannenenunen, Kyo [Mapannenenunen, mpsIMOYTONBHBIN Mapaienenunes 1 ero cBoiictBa. Kyb. Ceuenne ky0a,

napajuiesenunesa

IlpakTuyeckoe 3ansTue Ne31 2
Tema 8.4 CoJiepkaHre y4eOHOr0 MaTepHraia 2
Mupamuna. IlpaBunbHas [Mupamuna: n-yronpHasi MUpamMuIa, TPaHU ¥ OCHOBAHHE MTUPAMHU/IBI, OOKOBAS ¥ ITOJTHAS
nupamua. Y ceuéHHas MTOBEPXHOCTh MUPAMU/IBI; TIPABWIIbHAS M YCeUEHHAS MUPaMU/IA. DJIEMEHThI ITUPAMHUIBI.
MUPaMHUJIA. BrrurciieHue 3J1eMEHTOB MHOTOTPAaHHHUKOB: p&0pa, JMArOHAIH, YTIIbI

IIpakTnyeckoe 3ansitue Ne32 2
Tema 8.5 Cojniepkanrie yaeOHOT0 MaTepHraja 2
BokoBas u nmonHas [Tnomaar 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMOU MPU3MBI, IJI0LIA1b
IIOBEPXHOCTL MUPAMUJILI U | OCHOBaHMIi, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsMOil nmpu3Msbl. [Inomaas OokoBoit
MIPU3MBL. MOBEPXHOCTU U TIOBEPXHOCTH MPABUILHON MUPAMHUIBI, TEOPEMA O TUIOMIAIN OOKOBOI

MTOBEPXHOCTH YCCUEHHOU TUPAMH/IBI

IlpakTuyeckoe 3ansTue Ne33 2
Tema 8.6 Coneprkanne ydeOHOT0 MaTepuasa 2
ABIKEHHE B IIPOCTPAHCTBE. JiBmxenue B mpoctpancTBe. CUMMETPHS B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIHLHO
CHMMETpHs B IPOCTPAHCTBE | 1oy mpsMoif, MIOCKOCTH. DEMEHTH CHMMETPHH B TIHPAMIIAX,

napauienenuneaax

KomOunnpoBaHHoOe 3aHATHE
Tema 8.7 CoaepxaHue y4eOHOI0 MaTepuaia 2
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

[IpaBuiibHbIE [TonsiTHE MPaBUIIBHOIO MHOTOTPaHHMKA; MPaBUJIbHAS MPU3Ma U IPAaBUJIbHAS TUPAMU/IA;
MHOTOTPaHHMKH, UX MIpaBUJIbHAS TPEYToJibHAs MUPaMUa U MPaBUIIbHBINA TeTpadp; Kyo. [IpeacraBienue o
CBOICTBa MPaBHJIBHBIX MHOTOTPAaHHUKAX: OKTa3p, A0ACKadIp U UKocadap. J{BukeHue B
IIPOCTPAHCTBE. DIEMEHTHI CAMMETPUH B IIPABUIILHBIX MHOIOTPAHHUKAX
CamocrosrenbHas pabota « MHOrOrpaHHUKWY . BbINogHeHHe HHAUBUAYaIbHBIX 3a1aHUH. 2
OT1paboTKa HaBBIKOB PELICHHs 33/1a4 110 TEME.
Tema 8.8 IIpodeccnonanbHO OPUEHTHPOBAHHOE COJlepPKAHNE (COAepPKAHMe PUKJIATHOTO 2
Cummerpust B podeccuu. | MOaYJIsl)
CeueHuss MHOrorpaHHukoB | [IOHsTHE NPaBUIbHOTO MHOTOTPAHHUKA; PABUIIbHAS TIPU3MA U NIPABUIIbHAS TUPAMUJIA;
B npod)eccHOHATBHBIX NpaBUJIbHAS TPEYTOJIbHAS MMPaMUa U IPAaBUIIbHBINA TeTpasp; Kyo. [lpeacraBienue o
3aauax IIPaBUWJIBHBIX MHOTOTPAaHHUKAX: OKTadp, NJOACKAdAp U UKOcasaAp. JBrkeHue B
IIPOCTPAHCTBE. DIEMEHTHI CAMMETPUU B IIPABUIIbHBIX MHOIOTPAHHUKAX
KoMOMHUpOBAaHHOE 3aHATHE
Tema 8.9 CopepxaHue y4eOHOr0 MaTepuaia 2
[Mununnp, €ro Hunuaapudeckasi MOBEPXHOCTh, 00pa3yroIne HUIHHIPHUYECKON TOBEPXHOCTH, OCh
cocrapsromue. CedeHHe | MMIMHAPUYCSCKON MOBEPXHOCTH. [{MaMHAp: OCHOBaHMUS U OOKOBasi IOBEPXHOCTH,
LWIMHIpA o0pa3yroas 1 ocb; IJIOLAAb OOKOBOW U MOJHOW MOBEpXHOCTHU. M300paskeHre InHIpa
Ha 1iockocTH. Pa3Béprka numnunapa. CeueHuss MWIMHAPA (IUIOCKOCTbIO, MapalIeIbHON WK
NEePIEeHAUKYIISIPHON OCH LIMIIMHJIPA)
KomOnHMpOoBaHHOE 3aHITHE
Tema 8.10 Coneprkanre y4eOHOro MaTepuasa 2
Konyc, ero cocrasisromue. | Konnueckas ToBepxXHOCTh, 00pa3yolie KOHUIECKOH MOBEPXHOCTH, OCh M BEpIINHA
Ceuenue koHyca KOHHMUECKOI noBepxHocTu. KoHyc: ocHOBaHME U BepIlrHa, 00pa3yrolas U 0Ch; IUIOIAIb
OOKOBOW M IMOJTHOM MOBEPXHOCTH
IlpakTHyeckoe 3ansiTue Ne34 2
Tema 8.11 ConeprkaHre yaeOHOro MaTepHrajia 2
Y ceueHHBI KOHYC. VYceuéHnplii KOHYC: 00pa3yIolIe U BBICOTA; OCHOBAHUS M OOKOBasi TOBEPXHOCTb.
Ceuenue yceueHHOro N306paxenune koHyca Ha miockocTu. Pa3séprka konyca. CedueHus KoHyca (IIOCKOCTHIO,
KOHYyca napajijieIbHOM OCHOBAHMIO, U TNIOCKOCTBIO, MPOXOASIIEH Yepe3 BEPIINHY)
KomOuHupoBaHHOE 3aHATHE
Tema 8.12 Cojepxkanrie yaeOHOT0 MaTepuraja 2
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HaumenoBanue pa3ziesios

H TEM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

[Hap u cepa, ux ceueHus

Cdepa u map: meHTp, paanyc, TMaMeTp; TUTOMIA (b TOBEPXHOCTH cdepbl. B3anmuoe
pacnomnoxkeHue cepbl U MI0CKOCTH; KacaTellbHas IIOCKOCTh K cdepe. M300paxenue
cepsl, mapa Ha mIockoctr. CeueHus mapa

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 8.13 CojepkaHre y4eOHOr0 MaTepuraja 4
ITonsiTne 06 o0BbEMeE Tena. ITonsatue 06 06véMe. OcHOBHBIE CBOHCTBA 00BEMOB Tesl. O0BEM MUPAMUABI, TPU3MBbI
OOBEMBI MHOTOTPAaHHHMKOB | IIMJIMHAPA, KOHYyca. O0BEM Imapa u miomaiap chepsl
Y TEJ BpAILLEHUS IIpakTuyeckoe 3anaTHEe Ne35 2
Tema 8.14 Coneprkanne yaeOHOTO MaTepuana 2
BEMBI U TUIOIIA N =
Obne LIomaK 5 [Tono6ubIe Tena B mpocTpancTBe. COOTHOLIECHUS MEXKY MIIOMIAASIMH TOBEPXHOCTEH U
TIOBEPXHOCTCH ITOOOHBIX 00BEMaMHU ITOTOOHBIX TET
TN
KoMOuHmMpoBaHHOE 3aHATHE
Tema 8.15 Coneprkanne yueOHOT0O MaTepuana 2
KombOunanuun "
oMOuHAL MHuororpaHHHK, onucaHHblii okoJo chepsl. Chepa, BrricaHHass B MHOTOTPaHHUK WU B
MHOTOTPAaHHHKOB M TeJl o
TEJIO BpaimieHusi. MHOTOTpaHHUK, BIIMCAHHBINA B TEJIO BPALICHUS
BpallleHuUs
KombunmnpoBanHoe 3anatue
Tema 8.16 IIpodeccuoHabHO OPUEHTHPOBAHHOE COJlepKkaHue (CoAepKaAHMe PUKJIATHOTO 2
KomOunauun MOAYJIA)
TCOMETPUYECKUX  Tel  HJ Mcnomp30BaHWE KOMOWHAIIMN MHOTOTPAHHUKOB U TEJI BPAIICHUS HA TIPAKTHKE
MPAKTHKE
CamocTtosrenbHas pabota. «KomOuHanmuu reomerpuueckux tem». OTpaboTka HaBBIKOB 5
peleHus 3a/1a4 Ha BBIYHCICHUE 00BbEMOB TeI: Ky0a, IPSMOYTOJIBHOTO Mapajliesenuena,
MPU3MBI , IIIMHPA, TUPAMUbI , KOHYCA, [1apa
Tema 8.17 Coneprkanne yueOHOro MaTepuana 2
Pemrenue 3agau.
Boruncnenue BenuyuH (JUIMHA, YToll, 00beM, TUIOIA/lb MOBEPXHOCTH) T€OMETPUIECKIX
MHOTrOrpaHHHKH | TeJa
(buryp, HCIOJIB3Ysl U3YUCHHBIEC (OPMYITBI U METO/IBI
BpalleHUs
IIpakTuyeckoe 3anaTHE Ne36 )
Paznen 9. IlepBooOpasnas pyHKIMH, €€ IPUMEHEHHUE 22
Tema 9.1 Coneprkanne yueOHOro MaTepuasa 4
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

[IepBooOpa3nast pyHkIMH

[TepBooOpa3nas. Tabauiia mepBooOpa3HbIX

IpakTuueckoe 3ansitue Ne37 2
Tema 9.2 Cojepxanre yaeOHOr0 MaTepuraja 4
[Tnomans KpUBONUMHENHOM | IHTErpas, ero reoMeTpuueckuil U pu3ndeckuii CMbICI. Berauciienne nHTerpaa mo
Tpaneuuu. Popmyia dbopmyne Herotona-Jleitbuuna
Herorona — Jleiibnuna IpakTuueckoe 3ansitue Ne38 2
Tema 9.3 IIpodeccnonabHO OPUEHTHPOBAHHOE CoJlepPKaHue (COAepKaHNe PUKJIATHOTO 2
OnpeneneHHblil UHTErpail B | MOAYJIsA)
po(eCCHOHANLHOM Pemenne 3a1ay Ha MpUMEHEHHE UHTETPANa JUIS BHIYUCICHUS GU3NYECKUX BETUYHUH U
NESTEIIbHOCTH U KU3HU Ionaaen
CamocTtosrennas pabota «IlepBooOpa3nast u unterpan .» OTpaboTKa HAaBBIKOB 2
WHTETPUPOBAHUS PATMYHBIMUA METOIaMu. Perienne (pu3ndeckux 3a1ad ¢ IMOMOIIBIO
oTnpeeNieHHBIX HHTErpanioB. PaboTa ¢ KOHCIIEKTOM, yueOHOW U TONOTHUTEIBHOM
JUTEpPaTypO, CO3AaHHUE TPE3EHTALIMHU 10 TEME.
Tema 9.4 ConeprkaHue y4eOHOro MaTepuasa 4
Pemenne 3agau Ha IlepBooOpa3Hast 1 HHTETpall
HaXO0XICHHUE IIpakTnueckoe 3ansaTue Ne 39
nepBooOpa3Hol U ee
MIPUMEHEHHUE 2
Pa3nea 10. Teopusi BeposiTHOCTEH M CTATUCTHKA 44
Tema 10.1 Coseprkanrie yueOHOro MaTepuaia 2
[IpencraBieHue qJaHHBIX [IpencraBneHune qaHHBIX C MOMOIIBIO TabnuI U nuarpamMMm. Cpennee apudmeruyeckoe,
U OIKCaTENbHAsd CTATUCTHKA | MeMaHa, HanOOJIbIIIee M HAUMEHBIIICE 3HAUCHUS, pa3Max, TUCIIEPCHS, CTAaHAAPTHOE
OTKJIOHEHHE YUCJIOBbIX HAOOPOB
KomMOuHHpOBaHHOE 3aHIATHE
Tema 10.2 IIpodeccuonaibHO OpEHTHPOBAHHOE COJEePKaHUE (COePKAHNE MPUKIIATHOTO 2
CocraBnenue  TabIUIl MOLYJis1)
U IMarpaMM Ha TPaKTHKE [TepBuunas 06paboTKa CTATUCTUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBieHUe.
HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOII0aeMbIX TaHHBIX. [I[puMeHeHue
CTAaTHCTUYECKUX METOJIOB ISl pelieHus MpodeCCHOHATbHBIX 3a/1a4
IIpakTuyeckoe 3ansaTHe Ne4( 2
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

Tema 10.3 Cojieprkanrie yaeOHOT0 MaTepHraja 4
Onepauyu Hag coObITHAMM, | CiiydaifHble SKCIICPUMEHTHI (OTBITHI) U CITydaiiHbIe COOBITHSL. DIeMEHTAPHbBIE COOBITHS
HaJl BEpOATHOCTAMHU. (ucxonpl). BeposiTHOCTB cityuaitHOro coObITHS. biM30CTh 4acTOTH U BEPOSTHOCTU
VYcioBHast BEPOSITHOCTh coObITHi. Ciy4aifHble OTBITHI C PABHOBO3MOHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
BepositHOCTH COOBITHH B ONBITaX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Omnepanyu Hajl COOBITUSMHU: NIepeceueHre, 00beAMHEHHE, TIPOTUBOMOI0XKHbIE COOBITHUSI.
Huarpammsl Diinepa. opmyria cioKeHus: BEpOATHOCTEN. Y CIIOBHAS BEPOSTHOCTb.
YMHOkEHUE BeposATHOCTEN. [lepeBo cirydaiiHoro skcnepumenTa. @opmyiia oJHou
BeposiTHOCTH. He3aBucumble coObITHS
IIpakTnueckoe 3ansitue Ned1 2
Tema 10.4 Conepxanre yaeOHOr0 MaTepHrajia 2
OnemeHThl KoMOMHaTOpuku | KomOuHaTopHOE npaBmiio ymMHOKeHHs. [lepectanoBku U (hakToprai. Uuciio coueTaHHid.
Tpeyroapuauk ITackans. @opmyna 6mHoma HeroToHa
CamocrosTenbHas pabota«DneMeHTsl KomOuHaTopukm».Iloaroroska pedeparos u 2
nokianos. [Tonynsipaast komOuHaTopuka. Tpeyronpuuk [Tackans.
Tema 10.5 IIpodeccnonabHO OPUEHTHPOBAHHOE COJepPKAHNE (COAEPKAHME PUKJIATHOTO 4
BepositHoCcTh B MOYJIs1)
HpO(I)eCCI/IOHaHLHBIX Brraucnenne BepOﬂTHOCTeﬁ C UCIIOJIb30BAHUEM q)OpMYJ'I KOM6I/IHaTOpI/IKI/I. OIIGHKa
3a1a4ax BEPOSITHOCTH COOBITUS B MPO(HEeCCHOHAIBHON AesTenbHOCTH. Pemenre npodeccuoHaIbHbIX
3a/1a4 Ha BEPOSITHOCTh COOBITHS
KomOuHupoBaHHOE 3aHATHE
Tema 10.6 CoJepkaHre yaeOHOT0 MaTepHraa 2
Cepuu nocneoBaTeNnbHbIX | BUHApHBIN CiTy4aliHBIN ONBIT (KCIIBITAHUE), YCIIEX U Heynada. HezaBucuMbIe HCTIBITAHUSL.
WCTIBITAHUI Cepust HE3aBUCUMBIX UCIIBITAHUN 10 IEpBOTO ycnexa. Cepus HE3aBUCUMBIX UCTIBITAHHUI
bepuynnu.
IpakTnuyeckoe 3ansitne Neq4?2 2
Tema 10.7 CopepxaHue y4eOHOr0 MaTepuaia 4
Cnyyvaiinple BenuuuHbl M | CiydvaiiHas BelM4HHA. Pactipenenenue BeposTHOCTeH. [lnarpamMmma pacrpeneineHusl.
pacrpeieneHus. [Ipumeps! pacnipenenenuii, B TOM 4uciie, FeOMETpUUecKoe U OnHOMuaibHOe. HncioBbIe
MaTeMaTHIECKOE XapaKTEPUCTUKU CIyYalHbIX BEJIMUMH: MATEMATHUYECKOE OXKUAAHUE, TUCTIEPCUs U

0KUJAHUE CIyYanHOU

CTaHAAPTHOC OTKJIOHCHHUC. HpI/IMCpBI MPUMCHCHUA MAaTEMATUYICCKOTI'O OKHJaHUA, B TOM
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HaumenoBanue pa3ziesios
U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb
(mpu HAJIMYMH)

O0BbeM yacoB

BEJIMUMHBI YyCclie B 3aJ]a4ax U3 OBCEIHEBHOM KM3HU. MaTtemaTtnyeckoe 0xujiaHue OMHapHON
CIIy4aiiHOM BEJIMUMHBI. MaTeMaTnyeckoe 0KMIaHUE CYMMBI CIIy4alHbIX BEJIMYHUH.
MareMaTHuecKoe 0’KUAaHNE U JUCTIEPCHS TEOMETPHUECKOTO U ONHOMHUAIBHOTO
pacrpeacacHui
IIpakTuyeckoe 3ansaTue Ne43 2
Tema 10.8 Coieprkanrie yueOHOro MaTepuaa 2
3aKoH OOJBIINX YUCET 3aKoH OOJIBIIMX YUCEN B €T0 POJIb B HAYKe, MPUPOJIe U 001ecTBe. BrIOOpOUHBI METOT
Henpepeisable ciyuaiinbie | uccnenoBanuil. [IpuMepsl HEMPepBHIBHBIX CIy4YaiHbIX BeIWYUH. OyHKIMS MIIOTHOCTH
BEJIMYUHBI pacnpenenienusi. PaBHoMepHOE pacnipeielieHue U ero CBoMcTBa. [loHATHE 0 HOPMATTBHOM
(pacnpenenenus). pacnpeesIeHuu
HopmansHoe Komb6unupoBanHoe 3ansarue
pacnpezeeHue
Tema 10.9 CoepxaHre y9eOHOr0 MaTepHraia 4
Pewenue 3anau OnemenTsl KoMOUHaTOpuKU. CoOBITHE, BEPOATHOCTH COOBITHSA. CII0KEHUE U YMHOKEHHUE
KOMOWHATOPHKH, BEPOSITHOCTEH
CTaTUCTHKHU U TEOPUU IIpakTnyeckoe 3ansitne Ne44 2
BEPOSATHOCTEH
Tema 10.10 IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHne( ColepKaHue PUKJIATHOTO 4
3amauyn MaTeMaTUUECKON MOYJIAA)
CratucTtuku. Bapuanuonnsiii psag. [lonuron yactot u ructorpaMma. CTaTUCTUUECKHUE XapaKTEPUCTUKU
psiaa HaOMI01aeMbIX JaHHbBIX
IIpakTnyeckoe 3ansaTue Ne45 2
Pa3nea 11. MHoxkecTBa. JjlIeMeHThI TeopuHu rpagos 14
Tema 11.1 IIpogeccuonaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue PUKJIATHOTO 2
MHoxecTBa. MO/LYJIs1)
Jlornueckue onepanuu Jlornueckue onepauuu. [Ipumenenue nuarpamm Diinepa—BeHHa 1 pereHne TeopeTuko-
C MHOXKECTBaMH MHOKECTBEHHBIX 3aJ1a4 MpodeccroHalbHOM HAlIPaBICHHOCTH, 3a/1a4 UH(POPMATUKH U
JPYTUX YYEOHbIX JUCIMIUIMH U JUIsl ONMCAHUS pealbHbIX NPOLIECCOB U SIBICHUN
IIpakTnyeckoe 3ansaTue Ne46 2
Tema 11.2 IIpodeccnoHabHO-0PHEHTHPOBAHHOE COJAePKAHME (CONePKaHUE IPUKJIATHOTO 2
['padmr MOJ1YJISA)
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HaumenoBanue pa3ziesios

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOE H PO ecCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00PATOPHbIE U NPAKTHYECKHE 3AHATHSA, IPUKJIATHOH MOIYJIb

O0BbeM yacoB

U TeM

(mpu HAJIMYMH)

[Tonsitue rpada. Cesa3HbIi rpad, nepeBo, HUKI rpad Ha IUIOCKOCTH. Pemenne npukiaaHbIx

3anay. [Ipumenenue rpada B nunhopmaTuke

IIpakTuyeckoe 3ansaTHEe Ned7
Tema 11.3 IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAepPKAHME (CONePKaHUe IPUKJIATHOTO 2
Pemenue 3a/1a4 | MOAYJIsl)
MaTeMaTH4eCKOT o [IpumeHeHne n3y4eHHbIX MaTeMaTHUeCKUX (aKTOB K PELICHUIO 3a/1a4 U3 Pa3IMuHbIX
NpaKTUKyMa o0jacTell HAYKU M pealIbHOM KU3HH

KomMOnHHpOBaHHOE 3aHITHE

IIpakTnyeckoe 3ansaTue Ne48 2
IMpome:kyTouHas arTecTanus (AK3aMeH) 6
Bcero: 340
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3 YcaoBus peaju3anuu NporpaMMbl 00111e00pa3oBaTeIbHON JUCHUILIHHbBI

3.1 MaTepuajibHO-TeXHHYECKOe o0ecrneueHne

Peanuzanmst mporpaMMbl JUCIUTUTMHBI TPOXOJUT B y4eOHOM KaOWHETE
MaTEMaTHKH.

O6opynoBaHue yueOHOTO KaOMHETA:

- IOCAIOYHBIE MECTA TI0 KOJUYECTBY O0YUaIOIIUXCS;

- pabouee MecTo TperoaaBaTes;

- KOMITJIEKT Y4eOHO-HATJISITHBIX TTOCOOHIA;

- KOMITJICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJIaHUs )T TPAKTHYECKHUX padoT;

- mpodeCcCHOHANTBHO OPUEHTUPOBAHHBIE 3aJaHUS;

- MaTepuasbl SK3aMeHa.

Texnuueckue cpeacTra 00yUeHUS:

- TEpPCOHAIBHBIA  KOMIBIOTEp C  JIMIEH3WOHHBIM  TPOTrPAMMHBIM
oOecIieueHuEM;

- MPOEKTOP C IKPAHOM;

- CMapT — JIOCKa.

3.2 VYyeOHO-METOAHYECKOE o0ecmeYyeHue

OCHOBHbBIE HCTOYHHUKHU:

1. Maremartuka: yueOnuk nis yupexaenuit CII0 / M.U. bammakos. - 6-¢
u3/IaHue., crep. - M.: U3gatensckuil neHTp «Axkanemusi», 2019. - 256c¢.

2. Maremartuka: 3agadyHuk: yaeOHoe mocooue mis ctya. yupexaenui CIIO
/ M.W. bammakos. 5-e u3f., crep. - M.: M3natensckuii neHTp «Akanemus», 2018-
416c.

JIOTIOTHUTENbHBIE HCTOYHUKH

3. Martematuka: yueOHUK JUIsl CTy. yupexaenuid cpel. [Ipod. O6pazoBanus
/ B.II. T'puropses, T.H. CabypoBa. — M.: U3narenbckuii HeHTp «AKaaeMus»,
2016.—368 c.

4. COOpHUK 3a7ay IO BBICIIEH MaremaThke : ydel. mocobue ajid CTyA.
yupexaenuit cpen. [Ipod. Ob6pazosanus / B.I1. I'puropses, T.H. CabypoBa. — 5-¢
u3., crep. — M. : U3narensckuil ueHTp «Akaaemus», 2014. — 160 c.

DeKTpoHHbIE 00pa30BaTeNbHbIE PECYPCHI:

5. Marematnueckuii moptan Allmath.ru. Pexum noctyma: http ://www.
allmath.ru

6. DnexTponHas 6ubnmmnoreka. Pexxum noctyna: www.math. ru

7. Bes anemenTtapHas mMarematuka: CpenaHss MaTeMaTH4YeCKash UHTEPHET —
IIKOJIA.

Pexxum nocrymna: http ://www.bymath.net
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4 KOHTPOJIb 1 OIEHKA PE3YJBTATOB OCBOEHHUS YUEBHOM

TV CTUTLIAHBI

KonTposb ¥ omeHka pe3yibTaTOB OCBOCHUS YYEOHON JUCHUILIUHBI
OCYIIECTBIJISIETCS. B MPOLIECCE MPOBEICHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U
MIPOMEKYTOUYHOM ATTECTALINU.

Oo6masi/npogeccuoHaIbLHAs Paznen/Tema Tun oneHoYHbIX
KOMIIETEeHIIHS MeponpHusATHIA

OK 01. Beibupatsb criocoOsr P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TecrupoBanmue
pelIeHus 3a1a4 1.5, 1.6 VYcTHBINM onpoc
npodeccroHabHOM P2, Temrsr 2.1,2.2,2.3,2.4,2.5 MareMaTH4eCKui
NEITEIbHOCTHU I1-o/c, 2.6 IIUKTAHT
MIPUMEHUTEIBHO P 3, Temnt 3.1, 3.2, 3.3 I1-o/c, 3.4 | UnauBumyanbHas
K pa3JMYHbIM KOHTEKCTaM P4, Teme14.1,4.2,4.3,44,4.5, CaMOCTOSITCIbHAS

4.6,4.71-0/c,4.8,4.9,4.10,4.11 | pabora

P5, Tempr 5.1,5.2 [IpencraBnenue

P 6, Temnl 6.1,6.2,6.3,64,6.5, pe3yIabTaTOB

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- MPaKTUYECKUX padboT

o/c, 6.11 [IpencraBnenue

P7, Teme1 7.1,7.2,73,74,7.5, TBOPUYECKUX

7.6, 7.7 11-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,

cooO1IeHnH 0 posn
MaTeMaTHKU B

7.16,7.17 Pa3IMYHBIX OTPACIIAX

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, Brmonnenune

8.6 SK3aMCHAIIMOHHBIX

P9, Temr1 9.1,9.2,9.3,949.5 3aJIaHHI

P 10, Temsr 10.1, 10.2, 10.3,

10.4

P11, Temsr 11.1, 11.2, 11.3 I1-

o/c, 11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3,

12.4

P 13, Temnr 13.1, 13.2, 13.3,

13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6
OK 02. Ucnonws30BaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TecrupoBanue
COBpPEMEHHBIE CPEICTBA 1.5,1.6 VYcTHbI onpoc
MOKUCKa, aHAJIK3a U P2, Temr 2.1,2.2,2.3,2.4,2.5 MarteMaTu4eCKui
HUHTEPIpETAUU IT-o/c, 2.6 JUKTAHT
uHpopManuu, u P 3, Temnt 3.1, 3.2, 3.3 I1-0o/c, 3.4 | MnauBunyanbHas
nH(pOpMaAITMOHHBIC P4, Temn1 4.1,4.2,4.3,4.4,4.5, CaMOCTOSITEIbHAS
TEXHOJIOTHH IS 4.6,4.71-0/c,4.8,4.9,4.10,4.11 | pabora
BBITIOJIHEHUS 3a1a9 P5, Tempr 5.1,5.2 [IpencraBnenue
npodeccroHanbHOM P 6, Temnl 6.1, 6.2, 6.3,6.4,6.5, | pe3ynbTaToB
JEeITEIbHOCTU 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- MPaKTUYECKUX padboT

o/c, 6.11 [IpencraBnenus

P7,Temn 7.1,7.2,7.3,7.4,7.5,

TBOPYECKUX pabOT
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7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Tems1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3 II-
o/c, 11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5 I1-o/c, 13.6

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

Brinonnenue
SK3aMEHAIlMOHHEIX
3aJaHul

OK 03. IlimanupoBats u
peaTn30BbIBaTh COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE pa3BUTHE,
NPEANPHUHUMATENBCKYIO
JEeATEILHOCTD B
npodeccuoHanbHOI cdepe,
UCTIOJIb30BATh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaLUsIX

P1,Tema 1.1, 1.2, 1.3 1-0/c, 1.4,
1.5,1.6

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

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6,4.71I1-0/c,4.8,4.9,4.10,4.11
P5, Temrr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 Il-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1, 11.2, 11.3 I1-
o/c,11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temnr 12.1, 12.2, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

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

YeTHBI o1poc
MareMaTH4eCcKui
JHUKTAHT
NunuBuayanbHas
CaMOCTOSATEIbHAS
pabora
[IpencraBnenue
pe3yJIbTaTOB
NPAaKTUYECKUX paboT
[IpencraBnenue
TBOPYECKHX paboOT
Brmonnenune
SK3aMCHAIIMOHHBIX
3aJaHui

OK 04. O¢dpexruBHO

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

YeTHBI o1poc

B3alMOJICHCTBOBATh U 1.5,1.6 MatemaTnyecKkui

paboTaTh B KOJUICKTUBE U P2, Temrr 2.1,2.2,2.3,2.4,2.5 JUKTaHT

KOMaHE I1-o/c, 2.6 NunuBuayanbHas
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 | camMocrosTeIbHAs
P4, Teme14.1,4.2,4.3,44,4.5, pabora
4.6,4.711-0/c,4.8,4.9,4.10,4.11 | IlpencraBnenue
P35, Temsl 5.1,5.2 pE3yIbTaTOB

43



P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,74,7.5,
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Tems1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2, 11.3 II-
o/c,11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5 I1-o/c, 13.6

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

MPAaKTUYECKUX paboT
[IpencraBnenue
TBOPYECKHX paboOT
Brmonnenune
3K3aMCHAIIUOHHBIX
3aJaHui

OK 05. OcyuiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM OCOOCHHOCTEH
COLIMATILHOTO U KYJBTYPHOTO
KOHTEKCTa

P1,Tema 1.1, 1.2, 1.3 1-0/c, 1.4,
1.5,1.6
P2, Tems 2.1,2.2,2.3,24,2.5
II-o/c, 2.6
P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Temr14.1,4.2,4.3,4.4, 4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11
P5, Tempr 5.1,5.2
P1,Temal.1,1.2, 1.3 1-0/c, 1.4,
1.5,1.6
P2 Tems 2.1,2.2,2.3,24,2.5
I1-o/c, 2.6
P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11
P35, Temnr 5.1, 5.2

P 6, Temnl 6.1,6.2,6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Tems 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1, 11.2, 11.3 I1-
o/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temnr 12.1, 12.2, 12.3,
12.4

VYcTHBINM onpoc
MaremaTudecKkui
JAKTAHT
NunuBunyansHas
CaMOCTOATEIbLHAS
pabora
[IpencraBnenue
pe3yJabTaToOB
MPaKTUYECKUX padboT
[IpencraBnenue
TBOPYECKUX pabOT
Brmonnenue
9K3aMEHAIMOHHBIX
3aJaHul
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P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6P 9, TemsI
9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2, 11.3 I1-
o/c,11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5 I1-o/c, 13.6

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

OK 06. ITposBisaTh
TPaKIaHCKO-
MaTPUOTHYECKYIO TTO3UILIHUIO,
JEMOHCTPHUPOBATH
OCO3HAaHHOE TOBEJICHUE Ha
OCHOBE TPaTUITMOHHBIX
0011IeYeIOBEUECKUX
IIECHHOCTEH, B TOM YHCJIIE C
y4€TOM rapMOHM3ALUU
ME)KHAITMOHAJIBHBIX 1
MEKPEJIUTUO3HBIX
OTHOIIIEHUM, TPUMEHSThH
CTaHIapTHI
AHTUKOPPYIIIMOHHOTO
MOBEJICHUS

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

1.5,1.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7, Tems 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

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

YeTHBI o1poc
MareMaTH4eCcKHi
JTAKTAHT
NunuBuayanbHas
CaMOCTOSATEIbHAS
pabora
IIpencrasinenue
pe3yJIbTaTOB
MPAaKTUYECKUX paboT
[IpencraBnenue
TBOPYECKHX paboT
Brmonnenune
SK3aMCHAIIMOHHBIX
3aJaHui

OK 07. CoxnelicTBOBaThL
COXPaHEHMIO OKpPY KaroLIeH
CpeIlbl, pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUHU KIIuMaTa,
MIPUHITUIIBI OEPEKITUBOTO
MPOM3BOCTBA, I3 (HEKTUBHO
JIEACTBOBAThH B
Ype3BhIYANHBIX CUTYAIUSIX

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

1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5
IT-o/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,

4.6,4.7I1-0/c, 4.8,4.9,4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temn1 7.1,7.2,7.3,74,7.5,
7.6, 7.7 11-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Tems 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2, 11.3 I1-
o/c,11.4,11.5,11.6 IT-o/c, 11.7
P12, Temnr 12.1,12.2, 12.3,

VYcTHbI onpoc
MaremaTuuecKkui
JAKTAHT
NunuBunyanbHas
CaMOCTOATENIbLHAS
pabora
[IpencraBnenue
pe3yIabTaTOB
MPaKTUYECKUX PadoT
[IpencraBnenue
TBOPYECKUX pabOT
Brmonnenue
9K3aMEHaIMOHHBIX
3aJaHul
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12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 II-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 [1-o/c, 14.6

IIK 1.1. BeimonusaTs
pa3ITUYHBIC BUJIBI
re0JIe3NIECKUX paboT

II-o/c, P 1, Temnr 1.3
IT-o/c, P 2, Temsl 2.5
IT-o/c, P 7, Temsr 7.7, 7.10
IT-o/c, P 8, Temsl 8.5
IT-o/c, P 11, Temnr 11.6

VYcTHbli onpoc
MaremaTrnuecKuit
JTUKTAHT
NunuBunyanbHas
caMoCTOsITeNIbHAs
pabota
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX PadboT
IIpencrasinenue
TBOPYECKUX pabOT
Brimonnenue
HK3aMEHALIMOHHBIX
3aaHui

[IK 1.2. Ananu3upoBaTh u
paccYuThIBaTh MaTEPHAIIbI
re0JIe3UYECKUX ChEMOK

II-o/c, P 1, Temnr 1.3
IT-o/c, P 2, Temsl 2.5
II-o/c, P 7, Temur 7.7, 7.10
IT-o/c, P 8, TemsI 8.5
IT-o/c, P 11, Temnr 11.6

VYcTHblit onpoc
MaremaTuueckui
JTUKTAHT
NunuBuayanbHas
caMoCTOsITeNIbHAs
pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX PadoT
IIpencrasinenue
TBOPYECKUX pabOT
Brimonnenue
HK3aMEHAIIMOHHBIX
3aaHui

IIK 1.3. IIpousBoauTh
pa3OUBKY Ha MECTHOCTH
9JIEMEHTOB
YKEJIE3HOAOPOKHOTO IMTyTH U
HCKYCCTBEHHBIX COOPYKCHHM
JUTSL CTPOUTENBCTBA KEJIE3HBIX
J0por

II-o/c, P 1, Temnr 1.3
IT-o/c, P 2, Temsl 2.5
II-o/c, P 7, Temwr 7.7, 7.10
IT-o/c, P 8, TemsI 8.5
ITI-o/c, P 11, Temn1 11.6

VYcTHbI onpoc
MaremaTuueckui
JTUKTaHT
NunuBunyanbHas
camMoCTOsITeNIbHAs
pabora
[IpencraBnenue
pe3yIabTaTOB
MPaKTUYECKUX PadoT
IIpencraBnenue
TBOPYECKUX pabOT
Brimonnenue
HK3aMEHAIMOHHBIX
3aaHui

[IK 2.1. BemmoaHaThs paboTh
10 CTPOUTENBCTBY, PEMOHTY U
BOCCTAHOBJICHHUIO
YKEJIE3HOAOPOKHOTO MyTH U
COOPYKEHHI

IT-o/c, P 3, Temnr 3.3
IT-o/c, P.4, Temsr 4.7

VYcTHbI onpoc
MareMaTH4eCKUi
JUKTaHT
NunuBuayanbHas
CaMOCTOSITEIbHAS
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CHUCIIOJIb30BAHUEM CPCICTB
MEXaHHu3alluu

pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX PadboT
[IpencraBnenue
TBOPYECKUX pabOT
Brmonnenue
9K3aMEHaIMOHHBIX
3aJaHul

[1IK 2.3. Ocy1iiecTBisiTh
KOHTPOJIb Ka4eCTBa TEKYIIETO
KEJIE3HOJJOPOKHOTO MYTH,
PEMOHTHBIX U CTPOUTETBHBIX
pabor

I1-o/c, P 3, Temnr 3.3
IT-o/c, P.4, Temsr 4.7
I1-o/c, P 6, Temn1 6.10
IT-o/c, P 14, Temsr 14.5

VYcTHblit onpoc
MareMaTH4eCKuit
JUKTAHT
NunuBunyanbHas
CaMOCTOATENbLHAS
pabota
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
IIpencrasinenue
TBOPYECKUX pabOT
Bremonnenue
9K3aMEHAIMOHHBIX
3aJaHul

[IK 2.4. BemoaHATh padoThI
10 IPOEKTUPOBAHUIO U
CTPOUTEINILCTBY JKEJIE3HBIX
JIOpOT, 3eMJISTHOTO TMOJIOTHA U
HCKYCCTBEHHBIX COOPYKEHUN

II-o/c, P 3, Temnr 3.3
IT-o/c, P.4, Temsr 4.7
I1-o/c, P 6, Temn1 6.10
IT-o/c, P 14, Temsr 14.5

VYcTHbI onpoc
MaremaTrnueckuit
JTUKTaHT
NunuBunyanbHas
CaMOCTOSITeNIbHAS
pabota
[IpencraBnenue
pe3yIabTaTOB
MPaKTUYECKUX PadoT
IIpencrasinenue
TBOPYECKUX pabOT
Brimonnenue
HK3aMEHALIMOHHBIX
3aaHui

[IK 4.2. OdbopmiAaTh
OTYETHYIO U TEXHUYECKYIO
JOKYMEHTALMIO B ITPOLIECCE
PYKOBOJCTBA BBIIIOJIHIEMbIMU
pabotamu

II-o/c, P 6, Temn1 6.10
IT-o/c, P.7, Temsr 7.10
II-o/c, P 8, Temnr 8.5

IT-o/c, P 12, Tembr 12.2
IT-o/c, P 13, Temsr 13.3, 13.7
IT-o/c, P 14, Temsr 14.5

YcTHblit onpoc
MaremaTuueckui
JTUKTaHT
NunuBunyanbHas
caMoCTOsITeNIbHAs
pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
IIpencrasienue
TBOPYECKUX pabOT
Brimonnenue
AK3aMEHAIIMOHHBIX
3aaHui

11K 4.5. Opranu3oBbIBaTh

II-o/c, P 7, Temnr 7.7

YcTHEBIM onpoc
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B3aMMO/JICHCTBUE MEXKILY
CTPYKTYPHBIMU
MOJpa3IeICHUSIMHU
OpraHu3aIu

IT-o/c, P 11, Temrr 11.6
IT-o/c, P 12, Temnr 12.2
IT-o/c, P 13, Temsr 13.3, 13.7
IT-o/c, P 14, Temnr 14.5

MaremaTudecKkui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITCIbHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
[IpencraBnenue
TBOPYECKUX pabOT
Brmonnenue
JK3aMEHAIIMOHHBIX
3aJaHu
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