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1. O0mass xapakTepucTHMkKa palodeil mnporpamMMmsbl 001e00pa3oBaTeJbHOM

JTUCHHUILINHEI «MaTeMaTHKa»

1.1. Mecrto AU CUMIIJIMHBI B CTPYKTYype npogeccCHOHAIbLHOM
o0pa3oBarteabHoii mporpammsl CIIO:
O61eo0pazoBaTenbHas AUCHUIUIMHA «MaTeMaTruKay ABISeTCs 00s3aTeIbHON YaCThIO
0011e00pa30BaTEeILHOTO LHKKJIA 00pa30BaTENbHOM MPOTrpaMMbl B COOTBETCTBUH C

®I'OC no npodeccuu: 08.01.27 «MacTtep 001mIeCTPOUTEIBLHBIX PA00T»

1.2. [ean u miaHupyembie pe3yJibTaThl 0CBOCHUS JUCIUIIMHBI:

1.2.1. Heab AUCHUNINHBI

Copeprkanre mporpaMmbl 00111e00pa30BaTeIbHON TUCIUIUIMHEI « MaTeMaTukay
HaIlpaBJICHO Ha JOCTH)KEHUE pe3yJbTaTOB €€ H3YyYEHUS B COOTBETCTBUM C
tpedoBanusiMu ®I'OC COO ¢ yyerom npodeccuoHanbHOM HarmpaBieHHocTH OI'OC

CIIO.

1.2.2. Ilnanupyembie pe3yJbTaThbl O0CBOEHUA 001eo0pa3oBaTeIbHOM
aucumInHbl B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue TUCUUIUIMHA uMeeT npu popmupoBanuu U pazputun OK u

ITIK



O01mme KOMIeTeH NI

IInanupyemMsie pe3yJbTaThl 00y4eHHUS

Oo0mue

JAucuunimHapHbie

OK 01 Bsi6upats criocoOsbr
peleHus 3aaa4
npodecCHoHATBLHOM

eI TeIbHOCTH IPUMEHUTEIBHO
K Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTh K TPY/y, OCO3HaHHUE IIEHHOCTH
MacTepCTBa, TPyAoto0ue;

- TOTOBHOCTB K aKTUBHOM JE€ITEIbHOCTH
TEXHOJOTMYECKON U COLUUAIBHON HAITPABJICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATh, TIIAHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AESITETbHOCTD;

- HHTEpeC K pa3InyHbIM cepam mpodeccuoHaTbHON
eI TeIbHOCTH,

OBJajieHne YHUBEPCATHHBIMH YICOHBIMU
[MO3HABATEILHBIMU JCHCTBUSIMH:

a) 0a30BBIC JTIOTUUECKHE ICUCTBUS:

- CAMOCTOSTEITLHO (hOPMYITHPOBATH U
AKTyaJTU3UPOBATh MPOOIEMY, pacCMaTPHUBAThH €€
BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK UITN
OCHOBaHUs 111 CPABHEHMSI, KJIIACCU(DUKAIIMY U
00001LIEHNS;

- OTIPECIISATH 1SN IeATeILHOCTH, 3a7aBaTh
rapamMeTpbl U KPUTEPUU UX TOCTHKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B
paccCMaTpPUBAEMBIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBHI B IEATEIHHOCTh, OIIEHUBAThH
COOTBETCTBUE PE3YIHTATOB IEJISIM, OIICHHBATH PUCKU
[TOCJICACTBHI ACATCILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUN
PKU3HEHHBIX TTPOOJIEM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- BJIaJICTh HaBBIKAMU y4e€OHO-HCCIICIOBATEIHCKON U

HpO@KTHOI\/'I ACATCIIbHOCTHU, HABBIKAMU PA3PCILICHUA

-BJIAJICTh METOJIaMH JI0Ka3aTeIbCTB, AITOPUTMAMU PEIICHHUS 33/1a4;
yMeHHe (OPMYIIUPOBATH ONPEAETICHUS, AaKCHOMBI H TEOPEMBI,
[IPUMEHSATH UX, IPOBOUTH JOKA3aTEIbHBIE PACCY)KICHUS B X0
[pEeILICHHS 3a]1a4;

- YMETh ONEPUPOBATH MOHATHAMMU: CTETIEHb YNCIA, Jorapupm
U1CIIa; YMEHUE BBIIOMHATH BHIUMCIICHUE 3HAUCHUN U
peoOpa3oBaHus BRIPAKEHUH CO CTETIEHSIMU U JorapuQmamu,
peoOpa3oBaHus APOOHO-PALIIOHAIBHBIX BBIPAKEHHIA;

- YMETh ONEPUPOBATh NOHATHAMU: PalliOHAIBHBIE,
MppanuoHaIbHbIe, TOKa3aTeIbHbIE, CTENICHHBIE, JTOTapu(hMIUECKHE,
TPUTOHOMETPHYECKNE YPAaBHEHUS U HEPABEHCTBA, NX CUCTEMBI;

- YMETh OTIEpPUPOBATh NOHATHAMU: (QYHKIUS, HEMPEPHIBHAS
(byHKLIMS, TPOU3BOIHAS, IEPBOOOpA3Hasl, ONPEACICHHbBIN HHTETPal;
YMETh HaXOJUTh MPOU3BOAHBIC FIEMEHTAPHBIX (DYHKITHIA,
MCTIOJIB3Ysl CIIPAaBOYHBIE MaTE€PHaJIbl; MCCIEIOBATh B IPOCTEUIIINX
ciydasx (PyHKIIMM HA MOHOTOHHOCTb, HAXOJUTh HAaHOOJIbIINE U
HaMMEHBIINE 3HAUCHNS (QYHKIHIA; CTPOUTH TpaKi MHOTOWICHOB
C MCIIOJIb30BaHNEM alllapaTa MaTeMaTHYECKOTO aHAJIN3a,;
IPUMEHSTH TPOU3BOIHYIO ITPH PEIICHUH 33124 Ha JIBIKCHHE;
penIaTh MPaKTHKO-OPUEHTUPOBAHHBIC 33a]ja4l HAa HAaHOOJIbIINE U
HAaMMEHBIINE 3HAYCHUs, Ha HAXOXKICHUE ITYTH, CKOPOCTH U
YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHIMHU: PallMOHANIbHAs (QYHKLINS,
rokaszaTenbHast QyHKIIHS, CTereHHas (PyHKIM, JorapupMuIecKas
(b yHKIIHS, TPUTOHOMETpUYecKue (PyHKIMU, oOpaTHbIC (PYHKITUY;
YMEHHE CTPOUTH I'paMiKi N3yYEHHBIX (DYHKIUH, UCTIOIB30BATh
rpaduKy Ipu U3Y4EHUH TPOLIECCOB U 3aBUCUMOCTEH, IPH PELICHUH
3amad u3 APYrux ydeOHBIX MTPEIMETOB U 33a]a4 U3 PealbHON )KU3HHY,

BBIpAXaTh POPMYIIaAMHU 3aBUCIMOCTH MEXy BEIUUYMHAMU;




po0Jem;

- BBISIBJISITH TPUYMHHO-CJICICTBEHHBIC CBSI3H U
AKTYaJTM3UPOBATH 33/1a4y, BBIIBUTATh THIIOTE3Y €€
peIIeHus, HAXOAUTh aPTYMEHTHI JIJIS I0Ka3aTeIbCTBA
CBOMX YTBEPXKICHHUIA, 3a]]aBaTh MapaMeTPhI U
KPUTEPUU PEIICHUS;

- aHAJTM3UPOBATH MOJIYUYCHHBIC B XOJ1€ PEUICHUS
3aJ1auu PEe3yJIbTAaThl, KPUTHUYECKU OIEHUBATh MX
ITOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

-- YMETb MTIEPEHOCUTH 3HAHMSI B TIO3HABATEIBLHYIO U
MPaKTUUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIZIBUTATh HOBBIC UJICH, MIPEJIAraTh OPUTHHAILHBIC
MOJIXOJTbI U PEIICHUS;

1 CLIOCOOHOCTh MX MCIOJIb30BAaHMS B ITO3HABATCILHOM
1 COIMAJIBHOM MPAKTUKE

- YMETh pelIaTh TEeKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE Ha
[IPOLIEHTHI, JOJIU U YacTH, Ha IBU)KEHUE, paboTy, CTOMMOCTh
TOBApOB U YCIYT, HAJIOTH, 331a4i U3 00JacTH yIpaBICHUS
ITUYHBIMU ¥ CeMEHHBIME (DPMHAHCAMU ); COCTABIISTh BBIPAKEHUS,
YpaBHEHHsI, HEPAaBEHCTBA U MX CHCTEMBI 10 YCIOBUIO 3aJ1auH,
MICCIIeIOBATh MOJyY€HHOE PEIIeHUE U OLIEHUBATh
[PaBIONI0I00HOCTH PE3YJIbTATOB;

- YMETh ONEPUPOBATh MOHATUSAMU: CpeHEe apu(METHIECKOE,
MearaHa, HaubosIbIlee ¥ HaMMEHbIIee 3HAaUeHUs, pa3Max,
crepcusi, CTaHJapTHOE OTKJIOHEHHE YHCIIOBOIO Habopa; yMeTh
M3BJIEKATh, MHTEPIIPETUPOBATH MHPOPMAIIHIO, IPEACTABICHHYIO B
Ta0auIax, Ha quarpaMmmax, rpadukax, oTpakarolryro CBOMCTBa
[peaTbHBIX MPOLIECCOB U SBJICHUIA; IPEACTABIATH HHPOPMALIHIO C
[TOMOIIBIO TaOJIHII U IUarpaMM; UCCIIE0BATh CTATUCTUYECKHE
TaHHBIE, B TOM YHUCJIE C TPUMEHEHHEM TpapUuecKuX METOI0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH MOHITUAMM: CITyYaWHBIA OMBIT U CIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIYYatHOTO COOBITHS; YMEHUE BBIYUCIIATD
BEPOSATHOCTH C UCIOJIb30BaHHEM T'paudeCcKUX METO/I0B;
[PUMEHSTH (POPMYJIBI CIIOKEHHSI U YMHOXKEHHS BEPOSTHOCTEH,
KOMOMHATOpHBIE (HaKThI U (OPMYJIBI IPU PEIICHUH 3a/1aY;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy9aiiHBIMH BEIMYMHAMHE; YMEHUE MPUBOJAUTH TPHUMEPHI
[IPOSIBIICHUS 3aKOHA OOJBIINX YUCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

- YMETh OIEpPUPOBATh MOHATUSAMU: TOUKA, MPAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKPEeIIMBAIOLINECs TPSIMBIE,
[apajyuiebHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH,
YTOJT MEXIY HMPSMBIMHU, YTOJI MEXY IPSIMOM U TIIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH,
[paccTOsIHUE MEXAY MPSMBIMU, PACCTOSTHIE MEXY TIIOCKOCTSIMHU;
[YMEHHUE HCIIOJIb30BaTh MPH PEILICHUH 33a1a4 U3y4CHHBIC (PAKTHI U




TeopeMbl INIAHUMETPUN; YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaloIIero MUpa;

- YMETb ONEPUPOBATH MOHATHSIMU: MHOTOI'PaHHUK, CEUCHHE
MHOTOrpaHHHKa, Ky0, mapasienenure, npusma, TupamMmuia,
(urypa 1 MmoBepXHOCTh BpaILICHHs], IMIMHAP, KOHYC, 1map, cdepa,
ceueHHst (PUTYpHI BpaIleHus, IJIOCKOCTb, Kacarommascs chepsl,
[MIMHAPA, KOHYCA, II0IIA1b ITOBEPXHOCTH MUPAMUJIBI, IPU3MBI,
KOHYCa, [WIHH/PA, TUToaab chepbl, 00beM KyOa, IpsiMOYTOJILHOTO
apajiesienumnesa, IupaMuabl, IPU3Mbl, LIUIMHIpPA, KOHYCA, I1apa;
yMEeHHe U300paxkaTb MHOTOIPAaHHUKHU U IOBEPXHOCTH BPAICHUS, UX
CEUCHMsI OT PYKH, C TOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U
HIIEKTPOHHBIX CPEJICTB; YMEHHE PACIO3HABATE CUMMETPHIO B
[IPOCTPAHCTBE; yMEHUE PACcIIO3HABATH MIPABHIIbHBIC
MHOTOI'paHHHKH;

- YMETh ONEPUPOBATH MOHATHIMMU: ABH)KEHHE B IPOCTPAHCTBE,
0/100HBIe (PUTYPHI B IPOCTPAHCTBE; UCIOJIb30BaTh OTHOIICHUE
[I01a1el TOBEPXHOCTEH U 00bEMOB MOAOOHBIX (pHUTYp MpH
[pELLICHUH 3a]1a4;

- YMETh BBIYMCIIATh T€OMETPUYECKHE BEIMYMHBI (IJIMHA, yroJ,
[1011a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH), UCIIOIb3Ysl U3yUEHHbIE
(hOpMYIIBI U METO/IBI;

- YMETh ONEPUPOBATH MOHATHAMM: MIPSIMOYTOJIbHAS CUCTEMA
KOOp/AMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaJIIpHOE MPOU3BEICHHUE, YTOJ MEXI1Y BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C TOMOIIBIO
M3ydeHHBIX (POPMYIT KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE
MEX Ty IBYMsl TOUKaMH;

- YMETb BBIOUPATh MOAXOIAIINN U3yYEHHBIN METO JUIsl peLLICHHSI
3aJauu, pacro3HaBaTh MaTeMaTH4YecKue (PakThl U MaTeMaTUYECKHe
MOJIeJI B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHHUE PUBOJIUTH MIPUMEPHI MATEMaTHYECKUX OTKPBITUI
[POCCUICKON U MUPOBOM MaTeMaTHYECKOU HAYKH.




- YMETh ONEPUPOBATH MOHSATHIMHU: ONPENICIICHUE, aKCHOMA,
Teopema, CIIeICTBUE, CBOMCTBO, MPU3HAK, I0KA3aTeIbCTBO,
[PaBHOCUJIbHBIE (POPMYITHUPOBKH; yMEHUE (HOPMYIUPOBATH OOpaTHOE
11 IPOTUBOIIOJIOKHOE YTBEPXKACHUE, IPUBOAUTD IPUMEPHI U
[KOHTPIPHUMCEPBI, UCITOJIB30BATH MCTOQ MaTeMaTHYEeCKOHU HUHIOYKIIUHA;
[IPOBOAWUTDL AOKA3ATCIILHBIC PACCYKACHUA MTPHU PCIICHUHN 3a/1a4,
OLICHUBATh JIOTUYECKYIO IIPABUIIBHOCTD PACCYKICHUM;

- YMETh ONEPUPOBATH TOHATHSIMH: MHOXECTBO, ITOJIMHOXKECTBO,
OIIepalliy HaJl MHO)KECTBAMH; YMEHHUE HCITOJIb30BaTh TEOPETUKO-
MHOYKECTBEHHBIN arIapar IJisi OMMCaHHs PeabHBIX MPOIIECCOB U
SIBIICHHI TTPU PEUICHUU 3a/1a4, B TOM YHCIIE U3 APYTUX y4eOHBIX
[PEIMETOB;

- YMETb OIIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIHN rpad, 1epeso,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh U ONUCHIBATH rpadbl
Pa3IUYHBIMH CIIOCOOAMU; HCIIONIb30BATh Irpadbl IPU PELICHUN
3anay,

- YMETh CBOOOTHO OTIEPUPOBATH MOHSATHIMH: COYETAHUE,
[epeCcTaHOBKa, YUCIIO COUETAHUMN, YUCIIO TEPECTAaHOBOK; OMHOM
HrioTOHA; yMEHME TPUMEHSATH KOMOMHATOPHBIC (DaKTHI U
pacCyXKIeHHs IS PEUICHUS 3a7ad;

-YMCTb OIICPUPOBATH MOHATUAMU: HATYPAJIBHOC YHCJIO, LCII0C
YICIIO0, OCTATOK M0 MOYJIIO, palliOHAILHOE YHUCIIO,
MPpPpaluOHAIBHOC YU CJI0, MHOXKXCCTBA HATYPAJIbHBIX, LCJIbIX,
[PaAllMOHAJIBHBIX, HeﬁCTBHTeHBHBIX YUCCJI; YMCHUC HUCIIOJIb30BATh
[PU3HAKH JETUMOCTH, HAMMEHBIIHIA OOIIUN JICTUTENb U
HaMMEHbIIIee 00IIee KpaTHOE, alITOPUTM EBKIIMIA pH pemeHnn
3aja4; 3HAKOMCTBO C PA3JIMYHBIMH MTO3UIIMOHHBIMHA CHCTEMaMH
CUMCIICHUS;

- YMCTb CBO60,Z[HO OIICPpHUPOBATH NOHATUAMMU: CTCIICHL C LCJIBIM
[oKasarejaeM, KOPeHb HaTypaIbHON CTETICHH, CTETICHD C

[PAllMOHAJIbHBIM ITOKA3aTCJIEM, CTCIICHDL C HeﬁCTBHTGHBHBIM




(BEIIECTBEHHBIM) ITOKa3aTeseM, JIorapudm dnciia, CHHYC, KOCHHYC U
TaHT'€HC [TPOU3BOJIBLHOTO YUCIIA;

- YMETh ONEPUPOBATH MOHATUSAMU: TOKIAECTBO, TOKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA ypaBHEHUN U
HEPaBEHCTB, PABHOCUIILHOCTh YPaBHEHUI, HEPABEHCTB U CUCTEM,
pallMoHaNbHbIE, HPPAIlMOHANIBHBIC, [IOKA3aTENIbHBIE, CTEIICHHBIE,
nmorapumMuUecKue, TPUrOHOMETPUUYECKIE YPaBHEHHI, HEPABEHCTBA
1 CCTEMBbI; YMEHHUE peliaTh YpaBHEHHsI, HEPaBEHCTBA U CUCTEMBI C
[TOMOLIBIO PA3IUYHBIX PUEMOB; pelIaTh YpaBHEHUsI, HEPABEHCTBA
1 CCTEMBI C [TapaMeTpOM; PUMEHSTh ypaBHEHH S, HEPABEHCTBA, UX
CUCTEMBI JIJIsl pelIeHHs] MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3
[Pa3IMYHBIX 00JIacTel HAyKW U PEATbHOU KU3HH;

-yMeTb CBOOOJIHO OTIEPUPOBATh MOHATUAMU: Tpaduk QyHKIHIH,
oOpaTtHast pyHKIMS, KOMIO3ULUS GYHKINHN, TUHEHHAs (PYHKIUS,
KBaJpaTU4Hask GYHKLHUS, CTENEeHHAs (QYHKIUA C IIETIBIM
[okaszaTesieM, TPUrOHOMEeTpruieckrue GyHKIUU, OOpaTHbIE
TPUTOHOMETpUYECKHe (PYHKIINHU, TTOKa3aTeIbHaAs U
imorapudmudeckas GyHKIIMH; YMEHHE CTPOUTH TpaduKu (yHKIIHH,
BBITIOJTHATH TIPe00pa3oBaHus rpadukoB PyHKITHI;

YMEHHE HUCII0JIb30BaTh rpadpuku GyHKIUM 15 U3y4eHHs MPOIIECCOB
1 3aBUCHMOCTEH IIPU PEIICHUH 33/1a4 U3 JPYTruX y4eOHbIX
[IPEIMETOB U U3 PEaJbHOM JKU3HU; BBIpaXKaTh (HopMyIamMu
3aBHCUMOCTH MEXy BEJTMUYNHAMH;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCThH (PYHKITUH,
[EepUOJUYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTbH (DYHKITHH, SKCTpeMYM (DYHKITUH, HAMOOJbIIIEE 1
HauMeHbIIIee 3HaYeHUS! PYHKIIMH Ha TPOMEXKYTKE; YMEHHE
[TPOBOAUTDH UCCIEI0BAaHUE (PYHKIINH;

[YMEHHUE HCII0JIb30BaTh CBOIMCTBA U rpaduku GyHKIHMHA 11 pereHus
YpaBHEHHI, HEpaBEHCTB U 33/1a4 ¢ apaMeTpamMu; U300paxkaTh Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHMUI,
HEpaBEHCTB U UX CHCTEM;




- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSMU: TIOCTIEI0BATEIBHOCTD,
apudmeTnyeckas mporpeccusi, reoMeTpuieckas mporpeccus,
OECKOHEYHO YOBIBAIOIIAsi TEOMETPUYECKAs MPOTPECCUS; YMECHHE
3a/1aBaTh MOCIIEIOBATEIBHOCTH, B TOM YHCIIE C TTIOMOIIIBIO
PEKYpPPEHTHBIX (HOopMyT;

- YMETh ONEPUPOBATH MOHATUSMU: HEMPEPHIBHOCTH (PYHKIIHH,
ACHMITOTHI Ipaduka QYHKIMH, IEpBasi U BTOPast IPOU3BOIHAS
(hYHKIIMH, TEOMETPUUECKUH U (PU3HUECKUI CMBICI TPOU3BOIHOM,
epBooOpasHas, onpeeseHHbIM HHTErpall; yMEeHHEe HaX0IUTh
ACHUMITOTHI rpaduka QYHKIMK;, YMEHHE BHIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHHMSI, YACTHOTO M KOMIIO3ULIUU (DYHKITUH,
HAaXOIUTh YPaBHEHHE KacaTeIbHOU K rpaduky QyHKINU;

[YMEHHE UCII0JIb30BAaTh MMPOU3BOIHYIO JIJIsl UCCIIEAOBAHUS (DYHKIIHA,
IUTSE HAXOXKICHUS HAWTYUIIIETO PEIICHUS B IPUKIIATHBIX, B TOM
YHCIIe COLMAThbHO-IPKOHOMUYECKUX U (DU3MUECKUX 3a7adax, JUis
OTpeeNICHUs] CKOPOCTH U YCKOPEHUS; HAaXOAUTh TUIOMIAAN U
00BEMBI (PUTYP C TOMOILIBIO0 HHTETPpaa; MPUBOIUTH IPUMEPHI
MaTeMaTHYeCKOro MOJICTUPOBAHUS C TIOMOIIBIO

I pepeHnaTbHBIX YPaBHECHUH;

- YMETh ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCIIO,
COTIPSIKCHHBIE KOMIUICKCHBIE YMCIIa, MOIYJIb U aPTyMEHT
KOMIUJIEKCHOTO YHclia, opMa 3alMCH KOMIUIEKCHBIX YUCEell
(reomeTpuvecKas, TPUTOHOMETPUYECKAs U anredpandeckas); yMeTh
[IPOU3BOIUTH apu(PMETUIESCKUE IEHCTBUS C KOMIUIEKCHBIMU
YKC/IaMU; TPUBOJUTH MPUMEPHI UCTIOJIb30BaHUS KOMIUIEKCHBIX
qrCelt;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CpETHEE
apudmeTnueckoe, MearaHa, HauOoJbIIee U HAaMEHbIlIee 3HaYCHMUS,
pa3Max, TUCIIEpCHs, CTAaHIAPTHOE OTKIOHCHUE JJIsI OTICAHUS
YHCIIOBBIX JTAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTUYECKHE JTaHHBIE,
B TOM YHCIIE C MPUMEHEHUEM TpaPUIECKIX METOJIOB U
PIIEKTPOHHBIX CPEACTB; rpaPUUecKH UCCIEeI0OBATH COBMECTHBIC
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HaOII0/ICHHUS C TTIOMOIIBIO IMarpaMM PacCerBaHUS U TUHEHHOMN
[perpeccuy;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHI C MCIOJIb30BaHUEM
rpaduuecKux METO0B; IPUMEHSATH IS peLIeHUs 3a71a4 (OpMYITbI
CJIO’KEHUSI U YMHOKEHUS BEepOATHOCTEH, (hopMyITy MOTHON
BEpOSATHOCTH, (hopMmyiny bepHymim, komOuHaTOpHBIE (DAKTHI U
(bopMyIIBI; OLIEHUBATH BEPOSTHOCTH PEaJIbHBIX COOBITUH; YMEHHE
ONEPUPOBATH MOHATUSAMHU: CIydaiiHasl BEJIMYNHA, PaclpeieICHue
BEPOSITHOCTEM, MATEMATHYECKOE OXKUJAHUE, TUCTIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE CITy4ailHOW BEIMYMHBI, QyHKINUN
[pactpeiesIeHrs U INIOTHOCTH PaBHOMEPHOTO, TOKA3aTEIbHOTO U
HOPMaJIbHOTO paclpeieICHU; YMEHHE UCII0Ib30BaTh CBOMCTBA
M3Y4YEHHBIX paclpeesieHui A peleHus 3a1a4; 3HaKOMCTBO C
[OHATUSIMH: 3aKOH OOJIBLINX YHCEII, METOJIbI BEHIOOPOUHBIX
MiCCIIEI0OBaHM; YMEHUE PUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIINX YKCEI B IPUPOIHBIX M OOLIECTBEHHBIX SBICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: TOUKA, NpsMas,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Iy, INIOCKUM Yrod,
NIBYTpaHHBIN YTOJI, TPEXTPAHHBINA YTOJI, IepeCceKaronecs,
[TapajuIeIbHbIE U CKPEIIUBAOLIUECS IPSIMBIE, TAPATUIETIBHOCTD U
[EPIEHIUKYISPHOCTD MPSMBIX U INIOCKOCTEN, YIOJl MEKIY
[IPSIMBIMU, YTOJI MEXKY MTPSMOM U IIJIOCKOCTBIO, YIOJl MEKIY
[JIOCKOCTSIMU; YMEHUE UCIOIb30BaTh IIPU PELIEHUH 3a1a4
3ydeHHBbIE (PAKTHl M TEOPEMBbI IJIAHUMETPUHN; YMEHHE OIICHUBATh
pazMepbl 00BEKTOB B OKPY’KAIOIEM MUPE; YMEHHE ONIEPUPOBATh
[TOHSATUSMM: MHOTOI'PaHHUK, CEYEHNE MHOTOTPAaHHUKA, TPaBUIIbHBII
MHOTOTpaHHUK, IPU3Ma, TUPaMUa, PUrypa U MOBEPXHOCTh
BpallleHus, IWINHIP, KOHYC, 11ap, cdepa, pa3BepTKa MOBEPXHOCTH,
CEUEHUs1 KOHYyCa U LIWINHJPA, TapauIeIbHbIE OCH UM OCHOBAHMUIO,
CeueHHeE IIapa, IIOCKOCTh, Kacarolasics chepbl, HUIHHAPA, KOHYCA;
YMEHHE CTPOUTH CEYCHHE MHOTOTpPaHHUKA, U300paxaThb
MHOTOTPaHHUKH, GUTYPHI M IOBEPXHOCTH BPAIICHUS, UX CEUCHHUS, B
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TOM YHMCJIE€ C TOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHHUE TPUMEHSTh
CBOMCTBA reOMETPUUECKUX (UTYDP, CAMOCTOSTEIILHO
(bopMyIIHpOBaTh OMPEEIICHUS U3Y4aeMbIX (PUTyp, BBIIBUTATD
UIIOTE3Bl O CBOWCTBAX U NMPHU3HAKAX T€OMETPUUYECKUX QUTYp,
00OCHOBBIBATh UJIM OMPOBEPTaTh UX; YMEHHE TPOBOIUTH
Kiaccu(UKanuio GUryp Mo pa3IuUHbIM IPU3HAKAM, BBITOIHSATH
HE00X0AMMBIE TOTIOTHUTEIBHBIE TOCTPOCHHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TUIOMIAAL QUTYPBI,
00beM (pUTypBI, BETMYMHA YTJIa, PACCTOSTHUE OT TOYKH JI0
[JI0CKOCTH, PACCTOSIHUE MEXY MPSMBIMH, PACCTOSTHUE MEXKTY
[I0CKOCTSIMU, IO cephl, IIOHalb MOBEPXHOCTH MUPAMU/IBL,
[pU3MBbI, KOHYCa, IIIKHIPA, 00BeM KyOa, MPSIMOYTOJILHOTO
MapajuieNienuneaa, TupaMuIbl, TPU3MBL, IMIIMHIpPA, KOHYCAa, MIapa;
YMEHHE HAXOIUTh OTHOIIEHNE 00EeMOB OJOOHBIX (pUryp;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMMU: JBHKEHHE,
MapajuieNIbHbIA IEPEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[MPOCTPAHCTBE, TOBOPOT, TpeoOpa3oBaHue Mo00Us, MOJ00HbBIE
(bUryphl; yMEHHE paclio3HaBaTh PaBHBIC U MOJ00HbBIE (DUTYPHI, B
TOM YHUCJIE B IPUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE
ICII0JIb30BaTh T€OMETPUYECKUE OTHOIICHUS, HAXOIUTh
reoOMEeTPHUECKUE BETMUMHBI (JTTMHA, YTOJI, TUIONA1b, 00bEM) IPH
[PEILICHUH 3a]a4 U3 APYIHX Y4eOHBIX MPEIMETOB U U3 peabHON
PKU3HH,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: IPSIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPAUHATHI TOUKU, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEICHIE BEKTOPa Ha YHCIIO,
pa3ioKeHue BeKTopa Mo 0a3ucy, CKaasipHOE MPOU3BEICHHE,
BEKTOPHOE IIPOU3BE/ICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
MICTI0JIb30BATh BEKTOPHBIN U KOOPAWHATHBIN METOJI ISl PELLICHUS
reOMETPHUECKUX 33]a4 U 3a/1a4 APYTrUX y4eOHbIX MPEAMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpuLa 2X2 U 3X3, oNpeaenuTenb
MaTpUIIbl, TEOMETPUYECKHI CMBICI OTPEACTUTENS;
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- YMETb MOJCIINPOBATH PEAJIbHBIE CUTYAllMH Ha SI3bIKE MATEMATHKHU;
COCTaBJISITh BBIPA)KCHHUSI, YDABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110
[YCIIOBHIO 3a/1a4M, UCCIIEI0BATh IIOCTPOECHHBIE MOJIEIH C
MCTIOJIb30BAHUEM allllapaTa ajareOpbl, HHTEPIPETUPOBATH
[TOJIyYEHHBIN pe3ysIbTaT; CTPOUTh MATEMATUYECKUE MOJIEIIH C
[TOMOILBIO TEOMETPUYECKUX TTOHATUHI U BEIUMYMH, PEIIATh
CBA3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4; COCTABIIATh
BEPOATHOCTHYIO MOJZIE€IIb M HHTEPIIPETUPOBATH MOJIy4EHHBIN
pE3yJIbTaT; peIaTh NPUKIAIHBIE 3aa49U CPEACTBAMU
MaTEMaTHYECKOIr0 aHAJIN3a, B TOM YUCJIE COLMAIBHO-
HPKOHOMHYECKOTO U (PU3NYECKOT0 XapaKkTepa;

- YMEHUE BBIOMpATh MOAXOISAIINI METO IS pEILICHUs 3a]1a4H;
[MOHMMaHHWE 3HAYMMOCTH MAaTEMATUKHU B U3yUYEHUU NPUPOJHBIX U
0OIIECTBEHHBIX MIPOIIECCOB U SBICHUI; YMEHHE Paclio3HABaTh
[IPOSIBJICHUE 3aKOHOB MATEMATUKU B HCKYCCTBE, YMEHHE IIPUBOJUTH
[IpUMEPBl MATEMATUYECKUX OTKPBITUI POCCUNCKON U MUPOBOM
MaTeMaTUYECKON HayKH1

OK 02 Wcnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA MOMCKA,
AHAIIM3a U UHTEPIPETAIIH
nHpopMaluu, u
WH()OPMAIIMOHHBIE TEXHOJIOTUI
TUTST BBITIOJTHEHUS 32,149
podecCHOHATbHON

eI TEIIbHOCTH

B 00y1acT IEHHOCTH HAYYHOTO ITO3HAHUS:
-C(hOPMHPOBAHHOCTh MUPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]]
HAYKH 1 OOIIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
Tuaiore KyJibTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOCT'O MECTa B HO.HI/IKy.HI:TypHOM MI/Ipe;

- COBEPIIIEHCTBOBAHUE SI3bIKOBOM M YU TATEIbCKOMN
KYJIbTYpbI KaK CPEJICTBA B3aUMOACHCTBUS MEKITY
ITIOJTEMH U TIO3HAHHS MUDPA;

- OCO3HAHHE IICHHOCTH HAYYHOU JIeATEILHOCTH,
TOTOBHOCTDH OCYILECTBIIATE IPOEKTHYIO U
I/ICCJIGI[OBaTe.HBCKYIO NCSATCIIBHOCTD I/IH,Z[I/IBI/II[yaJII:HO nu
B I'pYIIIIE.

OBtajieHne yHUBEPCATbHBIMH YUCOHBIMU
IIO3HABATCJIIbHBIMU ﬂCﬁCTBHHMHI

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHATbHAS (QYHKIINS,
mokaszaTtenbHas (YHKIHS, CTeTICHHAs! QYHKITUSA, JorapudMudecKas
(byHKLIMS, TPUTOHOMETpUYECKre PYHKINHU, 0OpaTHbIE (DYHKIINH;
YMEHHE CTPOUTH IpapuKy N3ydeHHBIX (PYHKIIHI, UCTIONB30BaTh
rpad UKy MpU U3YYEHUH MPOLIECCOB U 3aBUCHUMOCTEH, P PEILICHUH
3ajad U3 APYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3 peaIbHOH KU3HU;
BBIpAXaTh (OPMYIIAMHU 3aBUCHMOCTH MEXy BETMUYNHAMU;

- YMETh OIIEPUPOBATH TOHSATHSIMH: TOXKIECTBO, TOKIECCTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa yPaBHEHUN U
HEpaBEHCTB, PABHOCHIILHOCTh YPaBHEHUI, HEPABEHCTB M CUCTEM,
pallMoHaNbHbIE, HPPAIlMOHANIbHBIC, IOKA3aTENIbHBIE, CTEIICHHBIE,
norapumMuUecKue, TPUrOHOMETPUYECKIE YPaBHEHHI, HEPABEHCTBA
1 CUCTEMBI; YMETh peIllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[TOMOIIBIO PA3JIMYHBIX IPUEMOB; PElIaTh ypaBHEHUs, HEpaBEHCTBA
11 CUCTEMBI C ITapaMeTpOM; IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX
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B) paboTa c nHpOpMaIuei:

- BIIJICTh HABBIKAMH ITOJTyYeHHs HH(OpMAIIHH U3
MCTOYHUKOB Pa3HBIX THITOB, CAMOCTOSTEIBHO
OCYIIECTBIISATH IOUCK, aHAIN3, CHCTEMATH3aIUI0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3INYHbIX BUIOB U
(dbopM TpeCTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (hopMaTaxX C y4eTOM
Ha3zHauYeHUS HHOOPMAIIMH U 1IeTICBON ayJIUTOPHH,
BBEIOMPAsi ONITUMAJIbHYIO (POPMY MpeCTaBICHUS U
BU3YaITU3aIH;

- OIICHUBATH JIOCTOBEPHOCTH, JISTUTUMHOCTb
MH(POPMAIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOPaTbHO-ITHUYECKUM HOPMaM;

- HCIIOJIB30BATh CPEICTBA MH()OPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTUBHBIX, KOMMYHUKATHBHBIX H
OpTraHU3aIMOHHBIX 32124 C COOJI0JICHIEM
TpeOOBaHUI )PrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI, pECYpCOCOepeKeHHUs, TIPABOBBIX U
PTHYECKUX HOPM, HOPM HH(DOPMAITHOHHON
0€30IMacHOCTH;

- BJIaJICTh HABBIKAMU PACTIO3HABAHMSI U 3aIIUTHI
uHpopMannu, UHHOPMAIIMOHHON 0€30IacHOCTH
ITUIHOCTH

CUCTEMBI JIJISl pelIeHHs] MaTeMaTUYeCKUX 3a/1a4 1 3a/1a4 U3
[Pa3IMYHBIX 00JIacTel HAyKW U PEATbHOU KU3HH;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: ABHKEHUE,
MapajuieNIbHbIA IEPEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHue Mo100us, M0100HbIe
(UTyphl; yMETh PaCliO3HABATh PaBHBIC U MO00HBIE (PUTYPHI, B TOM
qrcIIe B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh UCIIOIb30BaTh
reoMeTpUYECKHE OTHOIICHHUS, HAXOAUTh FT€OMETPHUUECKUE
BEJMYUHBI (J7TMHA, YTOJI, TUIONIAaAb, 00BEM) MPU PEIICHUH 3a]a4 U3
NPYTUX y4eOHBIX MPEAMETOB U U3 pealbHON KU3HU
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OK 03 ILtanupoBaTh u
peaIn30BBIBATH COOCTBEHHOE
npodeccuoHaIBHOE U
ITMYHOCTHOE Pa3BUTHE,
MpEINPUHIMATENbCKYIO
NesITeTbHOCTD B
npodeccuoHabHOU cdepe,
MCTIOJTB30BaTh 3HAHUS 110
(MHAHCOBOM TPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYaIUsIX

B obnacTu 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUSI:
-- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHU,
PTUYECKOTO MOBEACHMUS,

- CIIOCOOHOCTDH OIICHUBATh CUTYAIIWIO ¥ IPUHUMATh
OCO3HAHHBIE PELIECHUs], OPUEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTENSM U
(W) APYTHM 4YJieHaM CEMbBH, CO3JIaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHSTHS [IEHHOCTEW CEMEHHOM
PKU3HU B COOTBETCTBUU C TPAJAULIUSIMU HApPOJIOB
Poccuu;

OBnajicHe YHUBEPCATHHBIMU PETYISITUBHBIMH
TEHCTBUSIMU:

a) CaMOOpTraHU3aLMsL:

- CAMOCTOATEIHHO OCYIIECTBIIATH TO3HABATEIBHYIO
eI TeNIbHOCTb, BBISIBISATH MPOOJIEMBI, CTABUTH U
(bopMyIUpOBaTh COOCTBEHHBIC 33/1a4H B
00pa3oBaTeNbHOI 1eATEIbHOCTH U )KU3HEHHBIX
CUTYaIUsX;

- CAMOCTOSITEIIHO COCTABJIATH IIaH PEHICHUS
POOJIEMBI C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOUYTCHUN;

- 1aBaTh OLICHKY HOBBIM CUTYalIUsIM;
CIIOCOOCTBOBATh (POPMUPOBAHHUIO H MPOSBICHUIO
[ITUPOKOU IPYIUIIUHA B PA3HBIX 00JIACTAX 3HAHUH,
MMOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJTb30BATh IPUEMBI pe(ICKCUU JIJISl OLICHKH
CUTYaIli{, BBIOOpA BEPHOTO PEIICHHS;

- YMETh ONEPUPOBATH MOHATHAMU: PALUOHATBHEIE,
MppaluoHalbHbIC, TOKa3aTeIbHbIE, CTEIICHHBIE, JTOTapu(hMIUECKIE,
TPUTOHOMETPHYECKNE YPAaBHEHHUS M HEPABEHCTBA, NX CUCTEMBI;

- YMETh OTIEPUPOBATh MOHATHUAMHI: MHOTOTPAaHHHK, CEUYCHNE
MHOTOTpaHHHKa, Ky0, TapajuIeenure], npu3mMa, TupaMuaa,
(burypa u moBEpXHOCTb BpallleHus, IIUIMHAP, KOHYC, map, chepa,
ceueHHst (PUTYpBI BpalleHus, IIIOCKOCTb, Kacarommasics chepsl,
[MIMHAPA, KOHYCA, IIO0IIA (b ITOBEPXHOCTH MUPAMUIBI, IPU3MBI,
KOHYCa, [WIMHJPA, IJIoaas cepbl, 00beM Kyda, MPsIMOYroJIbLHOTO
apasiesienunesa, MupaMuabl, PU3MbI, HIUIHHIPA, KOHYCA, I1apa;
YMEHHE N300pakaTh MHOTOIPAaHHUKHU M TIOBEPXHOCTH BPAICHHUS, UX
CEYCHUS OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB H
DIICKTPOHHBIX CPEACTB; YMETh PAcIO3HABATh CHMMETPHIO B
[IPOCTPAHCTBE; YMETh PACIO3HABATH MPABHIIbHBIE MHOTOTPAaHHHKH;
- YMETh ONEPUPOBATH MOHATHAMM: MIPSIMOYTOJIbHAS CUCTEMA
KOOp/AMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaJIIpHOE MPOU3BEICHHUE, YTOJ MEX1Y BEKTOPaMHU, CyMMa
BEKTOPOB, TPON3BEIACHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOIIIBIO
M3y4eHHBIX (POPMYIT KOOPIMHATHI CEPEIHHBI OTPE3Ka, PACCTOSIHNE
MEKTy IBYMSI TOUKaMH
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- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO
[IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

B) YMOIIMOHAJIbHBINA WHTEJUICKT, MPE/ITOIaratomnii
c(hOpPMUPOBAHHOCTE:

BHYTPCHHEH MOTHBALMU, BKJIIOYAOLIEH CTPEMIICHUE K
ITOCTH>KEHUIO LIETU U YCIIEXY, ONTUMU3M,
MHULIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOIS U3
CBOMX BO3MOKHOCTEH;

- SMIIaTUH, BKJIIOYAIOIIel CIOCOOHOCTh IOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYTHUX, YUUTHIBATH €r0
[PU OCYIIECTBIEHUN KOMMYHHUKAIINH, CTIOCOOHOCTH K
COUYBCTBHIO U CONEPEKNBAHUIO;

- COITMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH
BHICTPAMBATh OTHOLLIEHUS C APYTHUMHU JIIOAbMU,
3a00THUTHCSI, TPOSIBIIATH UHTEPEC U pa3peniaTh
KOH(JINKTHI

OK 04 D¢ dexTuBHO
B3aNMO/ICHCTBOBATH M pPabOTaTh
B KOJUICKTHBE U KOMaH/Ie

FOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIPEETIECHHUIO;

-OBJIaJICHUE HaBBIKAMH yU4e€OHO-HCCIIEIOBATEIHCKOMH,
[MPOEKTHON U COLIMATIbHOM JEATEIIbHOCTH;
OBJajieHue yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
IEVCTBUSMU:

0) COBMECTHAs JICSITCIIbHOCTD:

- TOHUMATh U UCIIOJIb30BaTh MPEUMYILIECTBA
KOMAaH/THOW ¥ MHANBUIYyaJIbHON PabOTHI;

- IPUHUMATh L€ COBMECTHOM JEATEIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ACHCTBUS 1O €€
ITOCTHIKEHMIO: COCTaBJIATh IJIaH ACHCTBUM,
pactpenensaTh poJid C yY€TOM MHEHUM Y4aCTHUKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

- KOOPJIMHUPOBATH U BBIMOIHITH PA0OTy B YCIOBUSAX
[pEATbHOTO, BUPTYAJLHOTO 1 KOMOWHUPOBAHHOTO

- YMETh ONIEPUPOBATH MOHITUAMM: CITyYalHBIA OMBIT U CIy4aiiHOE
COOBITHE, BEPOSTHOCTD CIIYYalHOTO COOBITHSI; YMETh BBIYUCIIATD
BEPOSATHOCTH C UCIOJIb30BaHHEM T'pauyeCcKUX METO/I0B;
IPUMEHATH (POPMYJIIBI CIIOKEHUS M YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (HaKThI U (OPMYJIBI IPU PEIICHUH 3a/1aY;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CJIy4aliHBIMH BEJIMYMHAMM; YMEHHUE PUBOAUTDH IPUMEPHI
[IPOSIBJICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CTETIEHD C IEJIBIM
[oKazaresieM, KOpeHb HaTypalbHON CTETIEHH, CTEEeHb C
[pallMOHaIbHBIM IIOKA3aTENIEM, CTENIEHD C AEUCTBUTEIbHBIM

(BeleCTBEHHBIM) ITOKa3aTelieM, JIorapu(M Yuciia, CHHYC, KOCUHYC U

TAHT€HC MPOU3BOJIBHOTO YUCIIA;
- YMETh CBOOOTHO OIIEPUPOBATH MOHATHAMMU: TpaduK PyHKINH,
oOpaTtHast pyHKIMS, KOMIO3HLUS GYHKINHN, TUHEHHAs (PYHKIUS,
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B3aMOJCHCTBUS;

- OCYIIECTBIISITH TO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3IUYHBIX CUTYAIHIX, TPOSBIISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NMHUIIUATUBHBIM.
OBnaicHue YHUBEPCATHHBIMU PETYISITUBHBIMH
ITCHCTBUSIMU:

) IPUHATHE ce0sl ¥ IPYTUX JIOJCH:

- IPUHUMATh MOTHBBI U apTYMEHTHI APYTHX JIIOIeH
[pU aHAJIM3E PE3YJIbTATOB JAEATEIHLHOCTH;

- MpU3HABATh CBOE MPaBO M MPABO JIPYTUX JIIOJCH HA
OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MTOHUMATh MHUP C TTO3UIIUH
ITPYroro 4yeaoBeKa

KBaspaThuHas QYHKIUS, CTeleHHas (YHKIUS C LETbIM
[MoKa3aTesieM, TPUTOHOMETpUYeCKre QYHKIINH, OOpaTHBIC
TPUTOHOMETpUYECKHe (PYHKLINHU, TTOKa3aTeIbHaAs U
iorapudmuueckas yHKIUHU; YMETb CTPOUTDH IpaduKu PyHKIUH,
BBITTOJIHATE Pe00pa3oBaHus rpauKoB GYHKIUH;

- YMETh UCIOJIb30BaTh rpaduku QyHKIMIA U1 U3y4SHHS TPOLIECCOB
1 3aBUCHMOCTEH IIPU PEIICHUH 33/1a4 U3 JPYTrUX y4eOHbIX
[IpeIMETOB U U3 pealbHOM KU3HH; BhIpakaTh (opMyliaMu
3aBHCHUMOCTH MEKIy BETUUMHAMU;

- CBOOOTHO OTIEPUPOBATH MOHATHSIMU: YETHOCTh (DYHKIUH,
[EepUOINYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIINH,
MOHOTOHHOCTbH (DYHKITMH, SKCTpeMYM (DYHKITUH, HAHOOJbIIIEE 1
HaMEHblIIee 3HaYeHUsl (YHKLINU Ha IPOMEKYTKE; YMETh
[IPOBOJIUTH UCCIIEOBaHUE (PYHKIINY;

- YMETh UCIIOJIb30BaTh CBOMCTBA U rpadpuku QyHKIHMHA I peleHus
YpaBHEHHI, HEpaBEHCTB U 33/1a4 ¢ apaMeTpaMu; U300paxxaTh Ha
KOOPJIMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHUM,
HEpPaBEHCTB U UX CUCTEM

OK 05 OcymiecTBisITh YCTHYIO
U TUCHbMEHHYIO KOMM YHHKAITUIO
Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
Y9€TOM OCOOCHHOCTEH
COLIMATILHOTO U KYJIBTYPHOI'O
KOHTEKCTa

B 001acTh 3¢TEeTHYECKOr0 BOCITUTAHUS:

- 3CTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOYas
DCTETUKY ObITa, HAYYHOTO ¥ TEXHUYIECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX
OTHOIIICHUI;

- ClIOCOOHOCTHh BOCTIPUHUMATH PA3JIMYHBIC BUIBI
MCKYCCTBA, TPAJIUIIMU U TBOPUYECTBO CBOETO U APYTUX
HapO0B, OLIYIIATh SMOLIMOHAIBHOE BO3/ICIICTBHE
MCKYCCTBA;

- YOS)KIEHHOCTh B 3HAYUMOCTH JJIsl THYHOCTH U
00IIecTBa OTEUECTBEHHOTO 1 MUPOBOTO MCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TPAIULIUN U HAPOAHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUAAX

- YMETh OIEPUPOBATH MOHATHIAMMU: CpeHEE apu(PMETHUECKOE,
MenraHa, HauboJplee 1 HAaMMEHbILee 3HAUYCHHSI, pa3Max,
criepcusi, CTaHAapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHe
M3BIICKATh, MHTEPIPETUPOBATH HHPOPMALIUIO, TIPEICTABICHHYIO B
TabIuIax, Ha AMarpamMmax, rpaukax, OTpaskaromlyro CBOHCTBA
[PEATBHBIX MPOLIECCOB M ABJICHUH; MPECTABIATH HH(POPMAIHIO C
[OMOIIBIO TAaOJIHI] M AWATPAMM; HCCIIEIOBATh CTATHCTHUECKHE
TaHHBIC, B TOM YHCIIE C TPUMEHEHUEM TpaduIecKux MeToI0B U
PIICKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATH MOHATHIMMU: TOUKA, MIPSIMast, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YTroJI, CKPELMBAIOIINECS MPSIMBbIE,
[apajieIbHOCTh U MEPIEeHINKYISIPHOCTD MPSMBIX U IUIOCKOCTEH,
YTOJT MEXXIY HPSMBIMHU, YTOJI MEXY IPSIMOM U TNIOCKOCTBIO, YTOJI
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HCKYCCTBa, CTPEMJICHUE MPOSBIIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

OBJazieHre YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
TEHCTBUSIMU:

a) oO1IeHue:

- OCYIIECTBIISITH KOMMYHHUKAIIUU BO BCEX chepax
PKU3HU;

- pacrio3HaBaTh HEBEpOATbHBIE CPEACTBA OOIIECHUS,
MOHMMATh 3HAUYEHUE COLUAIBbHBIX 3HAKOB,
[pacrio3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYaIHil
U CMSITYaTh KOH(IUKTHI;

- Pa3BEpHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY
BpEHUsI C UCIIOIh30BAaHUEM SI3BIKOBBIX CPEJICTB

MEXy IITIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH /10 TUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPSIMBIMU, PACCTOSTHUE MEXKY INIOCKOCTSIMY;
- YMETh HCIIOJIb30BaTh MPU PEUICHUH 3a/1a4 U3yYeHHBIEC (DaKThl U
TeOopeMbl INIAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 0OBEKTOB
OKpY>KaroIlero Myupa

OK 06 IIposBasTs rpaxxaaHCKO-
MaTPUOTHYECKYIO MTO3UIHIO,
TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJCHUE HA OCHOBE
TpagULMOHHBIX
0011IeUeIIOBEUECKHUX LIEHHOCTEH,
B TOM YHCIIE C YIETOM
rapMOHU3aLUN
MEKHAIIMOHAIBHBIX U
MEKXPETUTMO3HBIX OTHOIICHUH,
[PUMEHSITh CTaHAApPTHI
QHTUKOPPYIMIUOHHOTO
IIOBCACHUA

- OCO3HAaHUE 00YYAIOIIMMHUCS POCCUNHCKOM
rpak1aHCKOW UJACHTUYHOCTH;

- 1I€JICHAIIPABICHHOE Pa3BUTHE BHYTPEHHEHN MTO3UIUU
ITMYHOCTH Ha OCHOBE TYXOBHO-HPABCTBEHHBIX
[IeHHOCTeN HapoaoB Poccuiickoit denepannu,
MCTOPUYECKUX M HAIIMOHAJIbHO-KYJIbTYPHBIX
Tpanuiui, GOpMUPOBAHUE CHCTEMbI 3HAYUMBIX
[[EHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYILIMOHHOTO MUPOBO33PEHUS,
MPaBOCO3HAHUS, IKOJIOTUYECKOMN KYJIbTYPHI,
CITOCOOHOCTH CTaBUTD LIETTU U CTPOUTD KU3HCHHBIC
TIaHEL,

B yacTtu rpakJ1aHCKOr0 BOCIIUTAHMUSI:

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U
00s13aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIIKA;
- IPUHSTHE TPATUIMOHHBIX HAIMOHAIBHBIX,
00I1eYeI0BEUECKUX TYMAaHUCTHYECKUX H
TEMOKPATUYECKUX LIEHHOCTEH;

- TOTOBHOCTb MPOTUBOCTOSITH UACOIOTUN

- YMETb OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpIMHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOU3BECHHE, YTOJl MEXI1Y BEKTOpaMU, CyMMa
BEKTOPOB, TPOM3BEICHNE BEKTOPA HA YKCII0; HAXOAUTh C TOMOIIBIO
M3Y4YEHHBIX (POPMYIT KOOPIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE
MEXy TBYMS TOUKAMU;

-yMeTb BBIOMPATh TMOAXOMSAIMNA U3YUYEHHBIN METOT IJIsl pEIIeHUs
3aJauu, pacro3HaBaTh MaTeMaTH4eckue (PakThl U MaTeMaTUYeCKHe
MOJIeJI B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
yMEHHE IPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX OTKPBITUNA
[POCCUIICKOM YU MHUPOBOM MaTEMaTUUYECKON HAYKH.

- YMETh ONIEPUPOBATH MOHITUAMM: CITyYaWHBIA OMBIT U CIy4aiiHOE
COOBITHE, BEPOSTHOCTD CIIYYalHOTO COOBITHSI; YMETh BBIYUCIIATD
BEPOSATHOCTH C UCIOJIb30BaHHEM T'paudeCcKUX METO/I0B;
IPUMEHATH (POPMYJIIBI CIIOKEHUS M YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (HaKThI U (OPMYJIBI IPU PEIICHUH 3a/1aY;
OLIEHUBATh BEPOSTHOCTH PEAJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMHU BEIMYMHAMU; YMEHUE MPUBOJIUTH IPUMEPHI
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PKCTpeMH3Ma, HallmoHaIM3Ma, KceHo(hoouwu,
TMCKPUMMHALIMY 110 COUUATbHBIM, PETUTHO3HBIM,
[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTEIBbHOCTD B
MHTEpEeCcax rPa)k/1aHCKOro 00IIecTBa, y4acTBOBATh B
CaMOYTIpaBIIEHUU B 00II€00pa3oBaTeIbHON
OpraHU3a1H U JETCKO-IOHOIIECKUX OpraHU3alusX;
- YMEHHE B3aUMOJEHCTBOBATH C COL[UATIBHBIMU
MHCTUTYTaMH B COOTBETCTBHUHU C UX (PYHKLIUIMHU U
Ha3HA4YCHHEM;

- TOTOBHOCTh K TYMAHUTAPHOU W BOJIOHTEPCKOMN
NEesATEIbHOCTH;

aTPUOTHYECKOIO BOCIIUTAHUSA:

- chopMHUPOBAHHOCTH POCCUHCKON TPaKIaHCKOM
MICHTUYHOCTHU, TATPUOTHU3MA, YBAXKEHUSI K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepen Ponunon,
FOPIOCTH 3a CBOM KpaH, CBOIO PoauHy, CBOH S3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIEE
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

- IECHHOCTHOE OTHOILIEHHE K I'OCYJapCTBEHHBIM
CHUMBOJIaM, UICTOPUUYECKOMY U IIPUPOTHOMY
HACJIEINI0, TaMsATHUKAM, TPAIULIUSIM HApOJIOB
Poccun, noctukeHusm Poccun B HayKe, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYAE;

- ujieliHas yOeKIEHHOCTb, TOTOBHOCTD K CITYKEHHIO 1
zanuTe OTeyecTBa, OTBETCTBEHHOCTH 3a €ro Cyas0Y;
OCBOEHHBIE 00YJAIOIUMHUCA MEXIPEIMETHBIE
MOHSTHS U YHUBEpCAIbHbIE yueOHbIE IeHCTBUS
(perysITHBHBIC, TIO3HABATEIBHBIC,
KOMMYHHUKaTUBHBIE);

- CIOCOOHOCTD X MCIOJIb30BAHUS B MIO3HABATEILHON
1 COLIMaIbHON IPAKTUKE, TOTOBHOCTH K

ITPOABJICHUSA 3aKOHA OOMIBIINX YKCET B IIPUPOAHBIX U
O6H.ICCTB€HHBIX SIBJICHUAX
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CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U
OCYIIECTBIICHUIO YICOHOU IEeATETLHOCTH,
OpraHu3aIuy y4eOHOTO COTPYIHHYECTBA C
ICAJarortycCKnMmn pa6OTHI/IKaMI/I 148 CBepCTHI/IKaMI/I, K
y‘-IaCTI/IIO B HOCTpOGHI/II/I HHI[HBHHyaHBHOﬁ
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIAICHUC HABBIKAMH y‘IGGHO-I/ICCHGHOB&TGHBCKOﬁ,
[MPOEKTHOW U COLIMATIbHOM JEATEIbHOCTH

OK 07 CogeiicTBoBaTh
COXPAHEHHUIO OKPYKAIOLIEH
Cpelbl, pecypcocOepexeHHIo,
MPUMEHATH 3HAHUS 00
M3MEHEHUHU KJIMMara,
MIPUHIUITBI OEPEXKIINBOTO
MIPOM3BOJICTBA, 3P (HEKTUBHO
IEICTBOBATH B YPE3BbIUANHBIX
CUTYaIUsIX

- He IPUHUMATD JEHCTBUS, IPUHOCSIIUE BPE]
OKpYXKaloIlei cpese;

- YMETh MPOTHO3UPOBATh HEOJIArONPUSTHBIE
PKOJIOTMUYECKNE TIOCIEACTBUSI IPEATIPUHUMAEMBIX

e CTBUM, IPEJOTBPALLATD UX;

- PaCILIUPUTH OIBIT JEATEIBHOCTH 3KOJIOTMYECKON
HATIPABICHHOCTH;

- pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C Y4ETOM
QHAJIM3a UMEIOIINXCS MAaTePUAIbHBIX U
HeMaTepualbHBIX PECypPCOB;

- OCYILECTBIISITH LIeJICHANPaBICHHBIA MOUCK MepeHoca
CPEZICTB U CIIOCOOOB ACHUCTBUS B MPO(ECCHOHANBHYIO
Cpeny;

- YMETh NIEPEHOCUTD 3HAHUS B TTO3HABATEIIbHYIO U
MPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- IpeJIaraTb HOBBIE MTPOEKTHI, OLIEHUBAThH UJIEU C
MO3UIUN HOBU3HbI, OPUTUHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

- 1aBaTh OLICHKY HOBBIM CUTYallUsSM, BHOCUTb
KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJIHTATOB LIENIAM

- YMETh ONIEPUPOBATh NOHATHAMU: (DYHKIUS, HENPEPHIBHAS
(dyHKLIMS, TPOU3BOHAS, IEPBOOOpA3Hasl, ONPEACICHHbBIN HHTETPal;
YMETh HaXOJUTh MPOU3BOAHBIC AIEMEHTAPHBIX (DYHKITHIHA,
MCTIOJIB3Ys CIIPAaBOYHBIE MaTE€pPHAJIbl; MCCIEIOBATh B IPOCTEUIIINX
ciydasx (PyHKIIMM HA MOHOTOHHOCTb, HAXOJUTh HAaHOOJIbIINE U
HaMMEHBIINE 3HAUCHNS (QYHKIHIA; CTPOUTH TpaduKi MHOTOWICHOB
C MCIIOJIb30BaHNEM allapaTta MaTeMaTHYECKOTO aHAJIN3a,;
IPUMEHSTH TPOU3BOIHYIO ITPH PEIICHUH 3314 Ha JIBIKCHHE;
penIaTh MPaKTHKO-OPUEHTUPOBAHHBIC 33a]ja4l HAa HAaHOOJIbIINE U
HAaMMEHBIINE 3HAYCHUs, Ha HAXOXKICHUE ITYTH, CKOPOCTH U
YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHIMMU: ABH)KEHHE B IPOCTPAHCTBE,
0/100HBIE (PUTYPHI B IPOCTPAHCTBE; UCIIOJIb30BaTh OTHOIICHUE
ruIoIIazel moBepxHocTel 1 00bEMOB OJOOHBIX (GUTYp TIPU
PELICHNY 3a/1a4;

- YMETh BBIYHCIISTH T€OMETPUYECKIE BEIMYNHBI (JUINHA, YTOJI,
rIoIa (b, 00BEM, IJIOIMIAAb TOBEPXHOCTH ), HCIIOIb3YS H3YUYCHHbIC
(hOpPMYJTBI U METOIBI

MK 1.1 Bemonuars
[OITOTOBUTENLHBIE PAOOTHI IPU

[TPOU3BOJICTBE KAMEHHBIX paboT

Hapbixu:
-BBIITOJIHCHUEC ITOATOTOBUTCIIBHBIX pa60T HpI/I
MPOM3BOJICTBE KAMEHHBIX PaboT;

-BJIaJICTh METOIAMU J10KA3aTEIbCTB, AITOPUTMAaMU PELLICHUS 3a/1a4;
yMeH#e (GopMyTupOBaThH ONMpEACIICHUs, AKCHOMBI i TEOPEMBI,
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Y MeHuMs:

-BBIMIOJIHATD MMOATOTOBUTENIBHBIN 3Tall IpU
MPOM3BOJICTBE KAMEHHBIX padoT;

-BBIOUpATh HHCTPYMEHTBI, TPUCTIOCOOTICHUS 1
MHBEHTAPh JJIsl KAMCHHBIX padoT;

-nooupaTh TpeOyeMbie MaTepUaIbl s
KaMCHHOM KJIaJKH;

-OLIEHUBAaTh 0€30M1aCHOCTh YCIIOBUH B
COOTBETCTBUU C CAHUTAPHO-TUTHCHHUECKUMU
HOpMaTHUBaMU M HOPMaTUBaMH OXPaHbI TPYAQ;

-co0Iro1aTh TPeOOBAHMSI OXPAHBI TPYAA MIPU
HAXO0X/ICHUN HA CTPOUTEIHHON IIJIOUIAIKE,
TpeOoBaHUs O€30MACHOCTH, B TOM YHUCIIC TTOKAPHOH
0€30MacCHOCTH, JIEKTPOOE30TIaCHOCTH MPH
MPOU3BOJICTBE KAMEHHBIX padoOT
SHaHU:

-TIOJITOTOBUTEIBHBIC ATAIBI TIPU TPOU3BOJICTBE
KaMEHHBIX paboT;

-BU/IbI, HA3HAUCHUE U MIPUHIUI ISHCTBUS
MHCTPYMEHTOB, IPUCIIOCOOICHUI U MHBEHTaps JJis
KaMEHHBIX padoT;

-BU/Ibl, HA3HAUYEHUE U CBOWCTBA MaTepUasoB JUIs
KaMCHHOM KJIaJKH;

-TpaBuia noAdopa cocTaBa pacTBOPHBIX cMece
ST KAMEHHOM KJIQJIKM U CIIOCOOBI MX MTPUTOTOBIICHUS;

-TpaBUjIa YTEHUS pabouuX YepTexeil U cxem
KAMEHHBIX KOHCTPYKLUH;

-TEXHOJIOTUH BBIMOJIHEHUS KAMEHHBIX paboT;

-TEXHOJIOTUH BBIMIOJTHEHHUS MOHTAKHBIX PabOT Mpu
BO3BEJICHUU KUPIIMYHBIX 37aHHIA;

-TEXHOJIOTUH BBIMIOJTHEHUS THAPOU3O0JISIIUOHHBIX
paboT Mpu KaMEHHOM KITaJIKE;

-TpaBujIa KOHTPOJISE COOJTIOICHUS CUCTEMBI
MEepeBsI3KY LIBOB, pAa3MEPOB U 3aIl0JIHEHHE [IBOB,
KOHTPOJISI BEPTUKATLHOCTH U TOPU30HTATHBHOCTH
KITAIKH;

-METOJIbI pacueTa 00beMOB pabOT KaMEHHOM

[IPUMEHSTH UX, IPOBOJIUTH TOKAa3aTEIbHBIE PACCYKICHHS B X0OJI€
peIeHus 3a1ay;

- YMETh ONEPUPOBATH MOHATHAMMU: CTETIEHb YNCIA, Jorapupm
YHCIIa; YMEHUE BBIOJIHATH BEIYMCIICHUE 3HAYCHUH U
peoOpa3oBaHus BIPAKEHUH CO CTETIEHSMU U JorapuQmamu,
peoOpa3oBaHus APOOHO-PAITMOHAIBHBIX BRIPAKEHUH;

- YMETh ONEPUPOBATH MOHATHAMU: PALUOHATBHEIE,
MppanuoHaIbHbIE, TOKa3aTeIbHbIE, CTETICHHBIE, JJOTapu(hMIUECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHHSI U HEPABEHCTBA, MX CUCTEMBI;

- YMETh OTIEpPUPOBATh NOHATHAMU: (DYHKIUS, HEMPEpPHIBHAS
(byHKLIMS, TPOU3BOIHAS, IEPBOOOpA3Has, ONPEACICHHbBIN HHTETPal;
YMETh HaXOJIUTh IPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKINH,
MCTIOJIB3Ysl CIIPAaBOYHBIE MaTE€PHaJIbl; MCCIEIOBATh B IPOCTEUIIINX
ciydasx (pyHKIMM Ha MOHOTOHHOCTb, HAXOANUTH HAaHOOJBIINE U
HAaMEHBIINE 3HAaYeHUs! PYHKUIUH; CTPOUTH IpaKu MHOTOUIICHOB
C MCIIOJIb30BaHMEM amllapaTa MaTeMaTHYECKOTO aHAIIHN3a,;
[IPUMEHSTH IPOU3BOIHYIO IIPU PEIICHUH 3a/1a4 Ha TBU)KCHUE;
penIaTh MPaKTHKO-OPUEHTHPOBAHHBIC 33a]ja4l HAa HAaHOOJIbIINE U
HAaMMEHBIINE 3HAYCHUs, Ha HAXOXKICHUE ITYTH, CKOPOCTH U
YCKOPEHHUS,;

- YMETh ONEPUPOBATH MOHATHIMHU: PaLlMOHANIbHAs (PYHKLINS,
mokazaTtenbHas (YHKIHS, CTeTICHHAs! QYHKITUSA, JorapudMudecKas
(byHKLIMS, TPUTOHOMETpUYECKre GYHKINHU, 0OpaTHbIE (QYHKIINH;
YMEHHE CTPOUTH I'paMiKi N3yYEHHBIX (DYHKIUH, UCTIOIB30BATh
rpaduKy MpU U3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, P PEILICHUH
3amad u3 APYrux yudeOHBIX MTPEIMETOB U 33a]a4 U3 PealbHON )KU3HHY,
BbIpAXaTh POPMYIIaAMHU 3aBUCIMOCTH MEXy BEIUUYNHAMU;

- YMETh penIaTh TEKCTOBBIC 33/1a41 Pa3HBIX THIIOB (B TOM YHCIIC HA
[IPOILICHTHI, JOJIM U YaCTH, Ha JBM)KEHUE, padOTy, CTOUMOCTh
TOBAapOB M YCIIYT, HAJIIOTH, 3aJJa4H U3 00JIACTH YIPABICHHS
ITMYHBIMU M CEMEHHBIMH (DMHAHCAMU); COCTABIISITh BBIPAXKEHUS,
YPaBHEHUS, HEPAaBEHCTBA U MX CUCTEMBI 110 YCIOBHIO 33/1a4H,
MICCIIeIOBATh MOJyY€HHOE PEeIlIeHUE U OLIEHUBATh
[PaBIONIOA00HOCTh PE3YIIbTATOB;

- YMETh ONEPUPOBATH MOHATHIAMMU: CpeHEE apu(PMETHUECKOE,
MenraHa, HauboJplee ¥ HAaMMEHbILee 3HAUYCHHSI, pa3Max,

crepcusi, CTaHJapTHOE OTKIIOHEHHE YHCIIOBOIO HAbopa; yMETh
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KJIQJKU ¥ IOTPEOHOCTH MaTepUAIOB; M3BJIEKATh, MHTEPIIPETHPOBATH HHPOPMAIIHIO, TPEACTABICHHYIO B
-0e30macHbI€ yCIOBHUS B COOTBETCTBHUHU C Tabiuiax, Ha JuarpaMmmax, rpadukax, OTpaxaronryro CBOHCTBa

CAaHUTAPHO-TUTUEHUYECKUMU HOPMATUBAMU, [PEATBHBIX MPOLIECCOB U SBJICHUH; PEICTABIATH HH()OPMAIIHIO C
-TpebOBaHUs OXpaHbl TPyAa MPU HAXOKJICHUH Ha [IOMOIIbIO TaOJIHIl U JUAarpaMM; UCCIeI0BaTh CTATUCTUYECKUE

CTPOUTENLHOM IIoImaKe, TpeOoBaHus OE30MaCHOCTH, TAaHHEIE, B TOM YUCJIE C TPUMEHEHUEM TpadudecKuX METOIOB U

B TOM YHCIIC TIOXKApHOU OE30MaCHOCTH, PIIEKTPOHHBIX CPEJICTB;

HIIEKTPOOE30MaCHOCTH TIPU MTPOU3BOJICTBE KAMEHHBIX |- YMETh OMEPUPOBATH MOHSATUSMU: CIIY9allHBIM OMBIT U CIIydaifHOE

paboT. COOBITHE, BEPOATHOCTD CITy4alHOTO COOBITHS; YMEHHUE BHIYUCIISTH

HaBbiku: BEPOSTHOCTH C UCIOJIb30BaHUEM TPaUIECKUX METOJIOB;
-BBITIOJTHEHUSI CIIOKHBIX apXUTEKTYPHBIX [IPUMEHSTH (POPMYJIBI CIIOKEHHS] U YMHOXKEHHS BEPOSITHOCTEH,

HIIEMEHTOB M3 KUPIHUYa U KAMHS KOMOMHATOPHBIE (PaKThI U (POPMYIIBI IIPU PEIICHUH 3a7a4;

YMeHwus: OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA; 3HAKOMCTBO CO

-yuTaTh paboYMe YEPTEKU M CXEMBI KAMEHHBIX ~ (CIy4allHBIMHU BEIMYMHAMH; YMEHUE NIPUBOAUTH IPHUMEPBI
KOHCTPYKIIMI, IPOBEPATH COOTBETCTBUE KAMEHHOM  [IPOSIBJIEHHS 3aKOHA OOJIBIIMX YUCET B IPUPOIHBIX U

KOHCTPYKIIUU YePTEKaM MPOCKTa; OOIIIECTBCHHBIX SIBIICHUSX;
-DKOHOMHO PacXxoJI0BaTh PECYPCHI: BONY, - YMETh ONEpPUPOBATH MOHATUSAMU: TOUYKA, MPAMasi, INIOCKOCTb,
RIIEKTPOIHEPTHIO, TEIIO; [IPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKPEIINBAIOIINECS TIPSIMEIE,
-pacCUUTHIBATh KOJTUYECTBO CTPOUTEIIBHBIX [apajyuiebHOCTh U MEPIICHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH,
MaTCPpHAJIOB JJIS1 BBIITOJIHCHHUA KaMCHHBIX! pa60T; YTOJI MCXKAY NPAMBIMU, YTOJI MCXKAY HpHMOﬁ " JIOCKOCTBIO, YT'OJI
-BBITIOJTHSTH OJICYET 00bEMOB PabOT KAMEHHON  [MEXKAY IUNIOCKOCTSAMH, PACCTOSHUE OT TOYKH 0 TUIOCKOCTH,
KJIA KM, [PACCTOAHUC MCIKAY ITPAMBIMH, PACCTOAHUC MCIKAY IINIOCKOCTAMMU,
I1K 1.3 BEITIOTHATD CIIOKHBIC -OILICHUBATh OE30MaCHOCTh YCIOBUH B YMEHHE WCIIOIh30BaTh MPHU PEIICHUH 3aa4 U3y4eHHbIE (PaKThl U
APXUTEKTYPHBIC AJIEMEHTHI H3  [COOTBETCTBUU C CAHUTAPHO-TUTHCHHUECKUMU TEOpEMBbI IJIAHUMETPUHN; YMEHUE OILICHUBATh pa3Mepbl 00BEKTOB
KUPITMYa U KaMHS HOpPMAaTHBAaMHU U HOPMAaTUBaMH OXPaHbI TPY/Ia; OKpY>KaIOILIEro MUPa;
-CO6JHOI[aTI> Tpe6OBaHI/I}I OXpaHbI Tpyaa Mpu - YMCTb OIICPpUPOBATH IMOHATHAMU: MHOTOT'PaHHUK, CCUCHUC
HAXO0JK/ICHUU Ha CTPOUTEITLHOM TUTOMIAIKE, MHOTOTpaHHHKa, KyO0, Mapajienenure], npu3Ma, TupaMua,
TpeboBaHKs 0€30MIAaCHOCTH, B TOM YUCIIE MOKapHOH  [(DUrypa ¥ IOBEPXHOCTD BpalleHus, LIMIUHIP, KOHYC, map, cdepa,
0€30MacCHOCTH, JIEKTPOOE30TaCHOCTH MPH ceueHus (GUTypsl BpallleHHUs, TUIOCKOCTb, Kacaromascs chepsl,
MMPONU3BOACTBC KAMCHHBIX pa60T. MUJIMHAPA, KOHYCA, TIOIIAaAb MTOBECPXHOCTU MUPAMUIbI, TIPU3MBI,
3HaHUS: KOHYCa, IWIMH]IPA, Ioanb chepbl, 00beM Kyda, MPSIMOYTOJIbHOTO

-MpaBuJia MoaA0Opa COCTaBa PAaCTBOPHBIX CMECel  [HapalljielenuIIeNa, MTUPaMHUIbl, IPU3MbI, HUIMHAPA, KOHYCa, apa;
U1t KAMEHHOM KIIQJKK M CIIOCOOBI X [IPUTOTOBJIEHHS ;[yMEHIE N300pakaTh MHOTOIPAHHUKHU M TIOBEPXHOCTH BPAILLEHHUS, HX

-TpaBUJIa YTCHHUS pabouuX YepTekeil u cxem CEUEHUA OT PYKH, C IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U
KaMEHHBIX KOHCTPYKIINH; PIIEKTPOHHBIX CPEACTB; YMEHHUE Paclio3HABAaTh CUMMETPHIO B

-TCXHOJIOTHUHU BBIITOJIHCHHNSA KaMCHHBIX pa60T; IIPOCTPAHCTBC, YMCHHC PACIIO3HABATH IIPABUJIBHBIC

-METOJIbI pacueTa 00bEMOB pabOT KaMEHHOM MHOTOTpaHHUKH;

KJIaJIKU ¥ IOTPEOHOCTH MaTepHasIoB;
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-0e30macHbIe YCIOBHUS B COOTBETCTBHH C
CaHUTAPHO-TUTHCHUYCCKUMHU HOPMaTHBAMU;

-TpeOOBaHUs OXpaHbI TPYAA IPH HAXOKICHUN HA
CTPOUTEILHOM TUIOMAaKe, TpeOoBaHUs 0€30MacHOCTH,
B TOM YHCIIE TIO’KapHO 0€30MMacHOCTH,
BIIEKTPOOE30ITACHOCTH MTPH IMMPOM3BOJICTBE KAMEHHBIX
pabor.

- YMETh ONEPUPOBATH MOHATHIAMMU: ABH)KEHHE B IPOCTPAHCTBE,
10100HbIe (PUTYPHI B IPOCTPAHCTBE; UCIIOIB30BATH OTHOIICHNE
ruIoIIael moBepxXHOCTeH 1 00BEMOB OJOOHBIX (GUTYp TIPU
PELICHNY 3a/1a4;

- YMETh BBIYHCIATH T€COMETPUUYECKHE BEIUMYHMHBI (IJIMHA, YroJ,
rIoIa (b, 00BEM, IJIOIMIAAb TOBEPXHOCTH ), HCIIOIb3YS H3YUYCHHbIC
(hOpMYIIBI U METO/IBI;

- YMETh OTIEpUPOBATh MOHATHAMH: NIPSIMOYTOJIbHAS CHCTEMA
KOOp/AMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaJIIPHOE TIPOU3BEACHHUE, YTOJI MEXKTYy BEKTOpaMH, CyMMa
BEKTOPOB, TPON3BEIACHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOIIIBIO
M3y4eHHBIX (POPMYIT KOOPIMHATHI CEPEIHHBI OTPE3Ka, PACCTOSIHNE
MEXTy ABYMSI TOUKAMH;

- YMETh BBIOMPATh MOIXO/SIINA N3ydEHHBI METO JUISl PEIICHHS
3aJauu, pacro3HaBaTh MaTeMaTH4eckue (PakThl U MaTeMaTUYECKHe
MOJIETIH B IPUPOTHBIX M OOIIECTBEHHBIX SBICHUSX, B UCKYCCTBE;
YMEHHUE PUBOJIUTH IPUMEPH MATEMaTUYECKUX OTKPBITUI
[POCCUICKOM YU MHUPOBOM MaTEMaTUUYECKON HAYKH.

- YMETh ONEPUPOBATH MOHATHIMHU: OTIpeIeIeHUE, AaKCHOMa,
Teopema, CIIe/ICTBHE, CBOICTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCHJIbHBIE ()OPMYITHPOBKH; YMEHHE (OPMYIHPOBATH 00paTHOE
1 IPOTHBOTIOJIOKHOE YTBEP)KACHUE, TIPUBOAUTH IIPUMEPHI U
KOHTPIPUMEPBHI, UCTIOIB30BATh METO/I MATEMaTHUECKON HHAYKIIUY;
MIPOBOANTH TOKA3aTEIbHbBIC PACCYKICHUS IIPH PELICHNH 3a/ad,
OLIEHUBATh JIOTMYECKYIO MPABUIBHOCTD PACCYKICHUI;

- YMETh OTIEPUPOBATh NOHATHAMHI: MHOXECTBO, ITOJIMHO)KECTBO,
OIEepaLiy HAJl MHOXKECTBAMU; YMEHHUE HCII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar sl OMCaHNs PealibHBIX MPOIECCOB U
SIBIICHUI TIPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTUX y4eOHBIX
[pEMETOB;

- YMETh ONEPUPOBATH MOHATHIMMU: Tpad, CBA3HBIHN rpad, 1epeso,
KT, Tpad Ha TNIOCKOCTH; YMEHHUE 33aBaTh U OMUCHIBATH Tpadbl
Pa3NIUYHBIMH CIIOCOOAMU; HCIIONIb30BATh Ipadbl IPU PELICHUN
3amad;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMU: COYETAHUE,

IMCpCCTaHOBKA, YUCJIO COquaHHﬁ, YHUCJIO NICPCCTAHOBOK; OHMHOM
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HpioTOoHA; yMeHHE TPUMEHSATh KOMOMHATOPHBIE (aKTHI U
paccyKIeHMs Ul PEeLIeHUs 3ajad;

-yMETb OIIEPHPOBATh MOHATHUSAMU: HATYPaJIbHOE YUCIIO, LIEJI0e
YHCII0, OCTATOK MO MOJYJII0, pallMOHAIIBHOE YUCIIO,

M ppaloOHATbHOE YHCIIO0, MHOYKECTBA HATYPAIbHBIX, IIEIIBIX,
[pallMOHANIbHBIX, AEHCTBUTEIbHBIX YHCEN; YMEHUE HCII0JIb30BaTh
[IPU3HAKH JETUMOCTH, HAUMEHBIINNA 00NN IeTUTENb U
HauMeHblIee o0I1ee KpaTHOe, allrOpUTM EBKiIna Ipy peleHun
3aJa4; 3HAKOMCTBO C PA3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHSIMHU: CTEIIEHb C LIETBIM
[oKa3aTesieM, KOpEeHb HaTypaJIbHOM CTENEHH, CTEIIEHb €
pallMOHABHBIM TTOKA3aTeNIeM, CTENeHb C IEHCTBUTEIbHBIM
(BEIIeCTBEHHBIM) ITOKa3aTeseM, JIorapudm dnciia, CHHYC, KOCUHYC U
TAHT€HC MPOU3BOJIBHOTO YUCIIA;

- YMETb OIIEPUPOBATH MOHATHAMMU: TOKAECTBO, TOKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa ypaBHEHUN U
HEPaBEHCTB, PABHOCUJILHOCTh YPABHEHUI, HEPABEHCTB U CUCTEM,
pallMoHaNbHbIE, HPPAIlMOHANIbHBIC, IOKA3aTENIbHBIE, CTEIICHHBIE,
iorapumMuYecKue, TPHrOHOMETPUUECKIE YPAaBHEHHS], HEPABEHCTBA
11 CCTEMBI; YMEHHE peliaTh YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C
[TOMOILBIO PA3JIMYHBIX IPUEMOB; PELIATh YpaBHEHUs, HEPAaBEHCTBA
11 CHCTEMBI C [TapaMeTpOM; IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JJIs pelIeHUs] MaTeMaTHYECKUX 3ajad 1 3a/1a4 U3
pa3NUYHBIX 001aCTE HAYKU U peasIbHOM KHU3HH;

-yMETh CBOOOJHO ONIEPUPOBATH MOHATUIMU: Tpaduk HyHKIHH,
oOpaTtHast pyHKIMS, KOMIO3ULUsS GYHKINHN, TUHEHHAs (PYHKIUS,
KBaJpaTU4Hasl GYHKLHUsA, CTENEHHAs (PYHKIMS C LEeTIbIM
[okaszaTesieM, TPUrOHOMEeTpruieckrue GyHKINUU, OOpaTHbIE
TPUTrOHOMETpHUUECKUE (PYHKIMH, TIOKa3aTenbHas U
nmorapupmuyueckas GyHKIHUN; YMEHHE CTPOUTDH ITpapuKu PyHKIH,
BBITIOJTHATH TIPe00pa3oBaHus rpadukoB PyHKITHI;

YMEHHUE HCII0JIb30BaTh rpauku (GYHKIMN IS H3yUECHHUs IPOIIECCOB
1 3aBUCHMOCTEN IIPU PELICHUY 3a/1a4 U3 JPYTruX y4eOHbIX
[PEIMETOB U U3 PEaJbHOM JKU3HU; BBIpaXKaTh (HopMyIamMu
3aBHCHMOCTH M@Ky BEJTUUYNHAMY;
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[YMEHHUE HCII0JIb30BaTh CBOIMCTBA U rpaduku GYHKIMHA 111 pereHus
YpaBHEHH, HEpaBEHCTB U 3334 ¢ IapaMeTpamMu; U300paxxaTh Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHMUI,
HEPABCHCTB U UX CUCTEM;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMMU: OCIEI0BATEIBHOCTD,
apu(MeTHIeCcKas IPOrpecchsi, FeOMETpHUECKasi IPOorpeccus,
0eCKOHEUHO yOBIBaOIIasi FeOMETpUYECKast IPOTPECCUsl; yMEHUE
3a]1aBaTh IIOCIEN0BATEIBHOCTH, B TOM YUCIIE ¢ TOMOIIBIO
PEKYpPPEHTHBIX (HOopMyT;

- YMETb ONIEPUPOBATH MOHATHAMMU: HEIPEPHIBHOCTD (PYHKIUH,
ACUMIITOTHI rpaduka GyHKINH, IEpBast U BTOpast IPOU3BOAHAS
(hyHKIIMH, TEOMETPUUECKUN U (PU3HUECKUI CMBICI TPOU3BOIHOM,
repBoOOpasHasi, ONpeeICHHBIN HHTETpall; YMEHHE HaXOAUTh
ACUMIITOTHI rpaduka QYHKINN; YMEHHE BBIUUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIHIA,
HaXOAUTh YPaBHEHUE KacaTeJbHOU K rpaduky GyHKIUY;

YMEHHUE HCII0JIb30BaTh MPOU3BOAHYIO JIJIsl UCCIIE0BaHUS (PYHKIUH,
I HAXOXKICHHS HaWIy4IlIero PEIeHUs B IPUKIIAHBIX, B TOM
U1CIIe COLUATbHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/1auax, JUis
OIIpEAEIICHUSI CKOPOCTH U YCKOPEHUS; HaXOAUTH IJIOMANN U
00BbEeMBI (QUTYDP C TTOMOIIBIO HHTETpaIa; IPUBOAUTH IPUMEPHI
MaTEMaTHYECKOr0 MOJIEITMPOBAHUS C IIOMOIIBIO

i pepeHInanbHbIX ypaBHEHUH;

- YMETb OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COIPSIKEHHbIE KOMIUIEKCHBIE YNCIa, MOIYJIb U APTyMEHT
KOMIUIEKCHOTO YHcia, (hopMa 3aluCH KOMITJIEKCHBIX YHCE
(reoMeTpuUecKas, TPUTOHOMETPUYECKas U alnredpandeckas); yMeTh
[IPON3BOAUTH APU(PMETUYECKUE AEUCTBUS C KOMIUIEKCHBIMU
YKCIIaMU; TPUBOJUTH IPUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX
YHCEIT;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CPEIHEE
apu(pMeTHIeCcKOoe, MeJMaHa, HauOoJIbIllee U HaUMEHbIIIee 3HaYeHus,
[pa3Max, TUCIepcHusl, CTAaHIAPTHOE OTKJIOHEHHE 111 ONIMCAHUS
YMCJIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh CTATUCTUYECKHUE JaHHBIE,
B TOM YHKCIIE C IPUMEHEHUEM IpaudeCcKUX METOJIOB U
PIIEKTPOHHBIX CPEJICTB; rPa)UIECKH UCCIIEAOBATh COBMECTHBIC
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HAOJIIOACHNS C IOMOIIBIO TUarpaMM pacCeHBaHUs U IMHEHHOM
perpeccuy;

- YMETh HAXOJUTh BEPOATHOCTU COOBITHIA C HCIIOJIb30BaHHEM
rpadM4ecKuX METOJ0B; IPUMEHATH JUIsl peleHUs 3a1a4 (OpMYIIbl
CJIO’KEHUSI U YMHOKEHHS BepoATHOCTEH, (hopMyITy MOTHON
BepOsTHOCTH, popMyinry bepHyiu, komOuHaTOpHbBIE (haKThI U
(bopMyJIBI; OLIEHUBATH BEPOSTHOCTH PEaJIbHBIX COOBITUH; YMEHHE
OIIEpUPOBATh NOHATHAMH: CIy4aiiHas BEIMYMHA, PACTIPEACICHUE
BEPOATHOCTEN, MaTEMaTUUECKOE OKUAAHNUE, JUCTIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4ailHON BEIMYMHBI, (QYHKIIUU
[pacrpeiesieHus: U TUIOTHOCTH paBHOMEPHOTO, I0KA3aTEIbHOTO U
HOPMaJIbHOTO paclpeieICHUI; YMEHHE UCII0Ib30BaTh CBOMCTBA
M3Y4YEHHBIX paclpeesieHui A peleHus 3a1a4; 3HaKOMCTBO C
[OHATUSAMU: 3aKOH OOJIBLIMX YHCEII, METO bl BEIOOPOUHBIX
MiCCIIeI0OBaHM; YMEHUE PUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBLIINX YHCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;

- YMETh CBOOOHO OIIEPUPOBATH MOHATHAMH: TOUYKA, NPsMas,
[JI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUHN YToJl,
NIBYTPAaHHBIN yroJI, TPEXTPAHHBIA YTOJ1, IEpeceKaromuecs,
[apaJUIeIbHBIE U CKPEIIHUBAIOILNECS IPSIMBIE, TAPAJUIEIBHOCTD U
[EPIEHIUKYISPHOCTD MPSIMBIX U INIOCKOCTEN, YTOJl MEKIY
[IPSIMBIMU, YTOJI MEKY IMIPSIMOU U IIJIOCKOCTBIO, YTOJI MEKIY
[JIOCKOCTSIMU; YMEHUE UCIIOIb30BaTh IIPU PELLIEHUH 3a7a4
M3ydeHHbIE (PAKThl U TEOPEMBI IJIAHUMETPUHN; YMEHHE OLICHUBATh
pazmMepbl 00BEKTOB B OKPYIKAIOIIEM MUPE; YMEHUE OIIEpUPOBAThH
[TOHATUSMH: MHOTOIPaHHUK, CEYEHNE MHOTOTPaHHMKA, IPAaBUIIbHBIN
MHOTOTpaHHUK, IPU3Ma, TUpaMuia, GUrypa u HOBEpXHOCTb
BpalleHNs], INHAP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH,
CEUEHUs1 KOHYCa U LIWINHJPA, TapauIeIbHbIe OCH UM OCHOBAHMUIO,
CeueHHe 11apa, INIOCKOCTh, Kacarolasics chepbl, HUINHAPA, KOHYCA;
YMEHHE CTPOUTH CEYCHHE MHOTOTpaHHUKA, H300paxaTthb
MHOTOIPaHHHUKH, (PUTYphI U TOBEPXHOCTHU BPALIEHUS, X CEUCHHUS, B
TOM UYHMCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHSITh
CBOWCTBA F€OMETPUYECKHUX (PUTYp, CAMOCTOSTEIBHO
(opMyIHpOBATH OIPEEICHUS H3y4aeMbIX (UTYp, BHIABUTATh
UIIOTE3Bl O CBOWCTBAX U NMPU3HAKAX T€OMETPUUYECKUX UTYp,
00OCHOBBIBaTh UJIM OMPOBEPraTh UX; YMEHHE IPOBOIUTH
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Kiaccu(uKanuio GUryp Mo pa3IuUHbIM IPU3HAKAM, BBITOTHATH
HEe0OX0IUMBIE JOTIOJIHUTENbHBIE TTOCTPOCHUS;

- YMeTh CBOOOHO ONEPUPOBATH MOHATHAMMU: TUIOIIAAb (PUTYDBI,
00beM (pUTYpBI, BETMYMHA YTJIa, PACCTOSTHUE OT TOYKH JI0
[IOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMHU, PACCTOSTHHE MEXTY
[I0CKOCTSIMU, ILTOIIAbL cephl, IIOHalb MOBEPXHOCTH MUPAMU/IBL,
[pU3MBI, KOHYCA, HIWIMHIPA, 00beM Ky0a, MPsIMOYTOJIHOTO
MapajuieNienune1a, TupaMu/Ibl, TPU3MbL, IMIIMHpPA, KOHYCA, 11apa;
YMEHHE HAXOIUTh OTHOIIEHHE 00eMOB OJOOHBIX (pUryp;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: ABHKEHUE,
MapajuieNIbHbINA IEPEeHOC, CHMMETPHS Ha TUNIOCKOCTH U B
[MPOCTPAHCTBE, MOBOPOT, TpeoOpa3oBaHue Mo00Us, MOJ00HbBIE
(bUryphl; yMEHHE paclio3HaBaTh paBHbIC U 1T0100HBIE GUTYPHI, B
TOM YHMCJIE B IPUPOJE, UCKYCCTBE, ApXUTEKTYpPE; YMEHHE
MCTI0JIH30BATh T€OMETPUUYECKHE OTHOIIECHUS, HAXOAUTh
FCOMETPUUYECKHUE BEIMUMHBI (JTTMHA, YToJI, TJI0Maab, 00beM) IPH
[PEILICHUH 33a]a4 U3 APYIHX Y4eOHBIX MPEIMETOB U U3 peabHON
PKU3HU;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMU: IPSIMOYTOJIbHAS
CUCTeMa KOOPJIUHAT, BEKTOP, KOOPIANHATHI TOUKU, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YUCIIO,
pa3oKeHue BEeKTopa Mo 0a3ucy, CKaasipHOE MPOU3BEICHHE,
BEKTOPHOE IIPOM3BEICHUE, YOI MEXKAY BEKTOPAMH; YMEHUE
MICII0JIb30BaTh BEKTOPHBIN M KOOPIMHATHBIA METO ISl pEeLICHUS
reOMETPHUECKUX 33]a4 U 3a/1a4 APYTrUX y4eOHbIX MPEAMETOB;
ONEPUPOBATH MOHITUAMU: MaTpula 2X2 U 3X3, oNpeennuTelNb
MaTpUIIbl, TEOMETPUYECKHI CMBICI OTIPEACTUTENS;

- YMETh MOJIEJINPOBATh PealibHbIE CUTYallUH Ha SI3bIKE MAaTEeMaTHUKHU;
COCTABIISATh BBIPAYKEHHsI, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
[yCIIOBUIO 3a/1a4H, UCCIIEI0OBATh MOCTPOSHHBIE MOJIEIH C
MICTIOJIH30BAHMEM allllapaTa ajareOpbl, HHTEPIPETHPOBATH
[TOJIy4E€HHBIN pe3yNbTaT; CTPOUTh MaTEeMaTUYECKUE MOJIEININ C
[TOMOIIIBIO0 TEOMETPHUECKUX MOHATUI U BEIUYHH, PEIIaTh
CBSI3aHHBIE C HUMU MTPAKTHUUECKHE 3a/1a4H; COCTABIISATh
BEPOSTHOCTHYIO MOZENb U HHTEPIPETUPOBATH MOTYYCHHBIH
[pe3ybTAaT; penaTh NPUKIAJHbIE 33]]a4l CPEICTBAMHU
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MaTeMaTHYECKOr0 aHAJIN3a, B TOM YUCIIE COLUAIILHO-
HPKOHOMHYECKOTO U (PU3UYECKOr0 XapaKkTepa;

- YMEHUE BBIOMPATh MOAXOSAIINI METO ISl pEILICHHS 3a]1a4H;
[MOHMMAaHHUE 3HAYUMOCTH MAaTEMATHKHU B U3y4YEHUU NIPUPOJHBIX U
0OIIECTBEHHBIX MPOIIECCOB U SBJICHUIN; YMEHHE PacliO3HABATh
[TPOSIBJICHUE 3aKOHOB MaTEMaTHUKU B UCKYCCTBE, YMEHHUE IPUBOUTH
[IPUMEPBl MATEMATUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM
MaTeMaTUYECKON HayKH
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2. Crpykrypa u coaepxkaHue 001eo0pa3oBaTeJJbHOH IMCHUNINHBI

2.1. O0beM QUCHMILIMHBI U BHAbI Y4eOHO padoThI

Bua yueOHoi padoThI

Oovem 6 uacax

O0bem 00pa3oBaTeIbHON NPOrPaMMBbI M CHUIIIMHBI 340
B T.4.

OcHOBHOE coJiep:KaHue 278
B T. 4.:

TEOPETHUECKOE 00yUeHNE 220
MPAKTUYECKUE 3aHATHS 58
[IpodeccnoHAILHO-OPUEHTHPOBAHHOE COJlepPKaHue (CONepKaHue
MPUKJIATHOTO MOIYJIA) 56
B T. U.:

TEOpETUIECKOe 00yUeHne 4
[IPAKTUYECKNAE 3aHATHS 52
[IpomexxyTouHast arTecTanus (IK3aMeH) 6
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2.2. TemaTu4ecKUil MJIaH U COJAePKaHUE JUCUUIINHBI

Conepxanue yueOHOro Marepuaja (0CHOBHOe U POo¢ecCHOHAIBHO-

HaumeHoBaHue . Oo0bem ®opmupyemblie
OPHEHTHPOBAHHOE), JTA00PaTOPHbIC H NPAKTHYECKHE 3AHATHS, NIPUKJIATHON MOAY/Ib
pa3aesioB M TeM 4acoB KOMIIETCHIM U
(Ipyu HAJIMYMH)
1 2 3 4
OcHoBHOE coep:kaHue

Pa3nean 1. [loBTOpenue

Kypca MaTeMaTHKHU 20

OCHOBHOM IIKOJIBI

Tema 1.1 Coneprkanne yaeOHOro MaTepuasa

ens u 3anaun Bba3oBbie 3HaHUS M yMEHUS MO0 MaTeMaTHKe B PO(PECCUOHATLHON U B TOBCETHEBHOM

MaTE€MaTUKH IpH JI€ATEIbHOCTH.

OCBOEHUU
KoMOuHHUpOBaHHOE 3aHATHE 2

CIENAJIbHOCTH

Tena 1.2 Copneprxanue yueOHOT0o MaTepuaa

Ma 1. ”

JleiicTBUS HAl TOJIOKUTENBHBIMU M OTPULIATEIHHBIMU YHCIaMH, OOBIKHOBEHHBIMU U

Yucna u BBIYUCIICHHUS.
JECATUYHBIMH JPOOSIMHU.

Beipaxenus u N
JleiicTBus co cTeneHsMu, (JOpMYIIbl COKPAIICHHOTO YMHOKEHHS.

npeoOpazoBaHus 2
KomOunupoBaHHoe 3aHsTHe OK-01, OK-02,
IIpodeccrnoHaiLHO-OPHMEHTHPOBAHHOE COlep:KaHue (ColepKaAHUe MPUKIATHOTO OK-03, OK-04,

Tema 1.3. MOIYJIs1) OK-05, OK-06,

['eomeTpust Ha Bunbl miockux Guryp u ux miomamis. OK-07

IJIOCKOCTH IIpakTUKO-OpUEHTUPOBAHHBIE 337a41 B KypCe F€OMETPUH HA INIOCKOCTH 2 IIK 1.1, TIK 1.3
IIpakTrueckoe 3aHsTHE

Tena 1.4 CopepxaHnue yueOHOro Marepuasa

Ma 1.

ITpocThle MpOLEHTHI, pa3Hble CIOCO0b! MX BhIYUCICHHS. CI0XKHBIE TPOLEHTHI

[IponeHTHBIE
[IpakTrueckoe 3aHsTHE

BBIYMCIICHUS 4

Tema 1.5 CopepxaHnue yueOHOro Marepuasa

YpaBHeHUs U JluHeliHble, KBaIpaTHbIC, IPOOHO-JIMHEHHbBIC YpaBHEHHSI 1 HEpAaBEHCTBA

HEpaBEHCTBA [IpakTnueckoe 3aHATHE 2

Tema 1.6 CopepxaHnue yueOHOro Marepuasa

CHCTeN'IH paBHeHwi CriocoObI perieHus cucTeM JMHEHHBIX ypaBHeHHH. [lonsaTus: marpuna 2x2 u 3x3,

HepaBeHCT}]; onpeaenuTens Marpulibl. Meron [Maycca. Cuctembl HEMMHEUHBIX ypaBHEHH. CHCTEMBI 6

HEPABEHCTB
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KomMOuHMpoBanHoe 3aHsTHE

Tema 1.7
Bxo1HOM KOHTPOJIb

Coneprkannie yueOHOTO MaTepuaa

Brruncnenus u npeobpa3zoBanus. YpaBHEHHs U HEpaBEHCTBA. [ eoMeTpus Ha IIIOCKOCTH

KontposbHas padota 2
Pa3nen 2 Ilpsimbie u
IVIOCKOCTH B 20
NPOCTPAHCTBE
Tenta 2.1 Copneprxanue yueOHOT0o MaTepuaa
OCHOBP.II:ie S [Tpeamet crepeomerpun. OCHOBHBIE MMOHATHS (TOYKA, MPsIMasi, TUIOCKOCTb,
CTEDEOMETDII pocTpancTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpun. lepecekaroiuecs, napajielbHbIe U
P PHH. CKpeluBaroniecs npsimele. [IpuzHak u CBOMCTBO CKPEIIMBAIOIIUXCS NPAMBIX. OCHOBHBIE
Pacnonoxxenue npsmsIx 2
. POCTPAHCTBEHHBIE (PUTYPHI.
Y IJIOCKOCTEN
KoMOnHUpOBaHHOE 3aHATHE
Coneprxanue yueOHOTo MaTepuaa
Tema 2.2 [TapannensHbie psiMast U TUIocKocTh. Onpeaenenne. [Ipuznak. CoiicTBa (¢
Ma amI'eJ'IBHOCTB nokazarenbcTBoM). [lapamnensabie minockoct. Onpenenenue. [Ipusnak. CoiicTBa (C
I }II) MLIX. [IDSIMOi 1 JoKa3aTenbcTBOM). TeTpasp u ero sneMeHThl. [lapamienenunen u ero 3JeMeHTHI.
p - 1P .| CBolicTBa IPOTUBONOJIOXKHBIX TpaHEN U quaroHainel napamuienenunena. [locrtpoenue
TUIOCKOCTH, MIOCKOCTeH | ' o po o sanay 6
KOM6I/IHI./IpOBaHHOG 3aH$IT.I/Ie OK-01, OK-03,
OK-04, OK-07
CopepxaHnue yaueOHOro Marepuaa K 1.1. TIK 1.3
Tema 2.3 [lepnenaukynspusle npsamele. [lapamnenbHble TpsMble, IEPHEHAUKYISPHBIE K INIOCKOCTH. o '
e HeI%H'HK ISDHOCTE [Ipu3Hak neprneHIuKyYISIPHOCTH MPSMOU U INIOCKOCTH. JlokazaTenscTBO. [leprienaukymnsp
P YIAPT 1 HakJIoHHas1. [lepnenaukyspHble miockocTy. [Ipu3Hak nepneHuKyIs[pHOCTH
NpSIMBIX, IPSIMOM U o
. | Iockocteil. [loka3zaTenseTBo.
IIJIOCKOCTH, TNTOCKOCTEN
PaccTosiHus B IPOCTPAHCTBE )
KoMOuHMpoBaHHOe 3aHsTHE
Tena 2.4 CopepxaHnue yaueOHOro Marepuaa
Ma 2.4. v
TeoneMa 6 Thex Teopema o Tpex nepneHAUKyIspax. JlokazareabcTBO. YT0I MEXAY IPSIMON U
P P IJIOCKOCTBI0. YTOJ MEXAY TNIOCKOCTSIMH
NepHeHANKYISIpax 4
KoMOuHMpoBanHoOe 3aHsTHE
Tema 2.5. IIpodeccrnoHaIbLHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COAepPKAHUE TPUKIIATHOTO
[TapamnensHsle, MOJYJIsT)
NEepPHEHIUKYIISIPHBIE, Axcuomsl crepeoMmeTpud. [leprneHauKyasspHOCTh NPSAMON U IIIOCKOCTH, MapajuIeIbHOCTh
CKpELIUBAIOIINECS JIBYX MPSMBIX, IEPIEHIUKYIISPHBIX MIJIOCKOCTH, MEPIEHIUKYISIPHOCTD IIIOCKOCTEHN 4
psiMbIE [IpakTrueckoe 3aHsiTHE
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Tema 2.6.
Pemienue 3agau. [Ipsimbie
U INIOCKOCTH B

CopepxaHue yaeOHOTro MaTepuaa

PacnonioxkeHne npsiMbIX M TJIOCKOCTEN B TPOCTpAaHCTBE. [lepreHaAnKyIsIpHOCTD U
NapajuIeJIbHOCTD NPSIMBIX U MII0cKocTel. CKpelmBaromuecs npsiMble

IIPOCTPAHCTBE KonTponbHas pabora 2
Pa3nen 3. Koopaunarst 16
U BEKTOPBI
Tema 3.1 Copneprxanue yueOHOTo MaTepuaa
JlekapToBbl KOOpAMHATEI | JlekapTOBBI KOOPAMHATHI B ipocTpaHcTBe. [Ipocreiimue 3a1aun B KOOpMHATAX.
B [IPOCTPAHCTBE. PaccTosiHre Mex 1y IBYMs TOUKaMH, KOOPJUHATHI CEPEANHBI OTPE3Ka
Paccrosinue mexny
JBYMsI TOUKaMH. 4
KOODIMHATEL CODCIIHEL KomOunupoBanHoe 3aHstue
PA pen
oTpe3Ka
Copepxanue yueOHOro Marepuasa
Tema 3.2 Bexkrtopsl B mpocTpancTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpPA HA
Bexkropsl B yncio. Komnnanapuele BekTopsl. CKallipHOE IPOU3BENEHNE BEKTOPOB. Paznoxenue
IIPOCTPAHCTBE. BEKTOpa IO TPEM HEKOMILIAHAPHBIM BeKTOpaM. KoopanHaTel BeKTOpa, CKalIsipHOE
VYroa Mexay BEKTOpaMH. | IPOM3BEIECHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMHU, YTOJl MEXY NPSAMOM U
CxansipHoe MJIOCKOCTBIO, YTOJ MEXKY TUIOCKOCTAMH. Y paBHEHHUE MJIOCKOCTU. ['eomeTpruueckuit 6 OK-02, OK-03,
IIPOU3BEICHUE BEKTOPOB | CMBICI ONPEAEIUTENS 2X2 OK-04, OK-07
KoMOnHUpOBaHHOE 3aHATHE K 1.1, TIK 1.3
Tema 3.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHNe NPUKJIATHOTO
[TpakTuko- MOJYJIS)
OPUEHTUPOBAHHBIE KoopaunaTtHast minockocTs. Beuncinenne paccTosHUM U IJIOMAAEH Ha IUIOCKOCTH.
3a/1a4y Ha KonnyecTBeHHBIE pacyeTsl
KOOPAMHATHOMU 4
TOCKOCTIH [IpakTrueckoe 3aHsTHE
CopepxaHue yaeOHOro MaTepuaa
JlekapTOBBI KOOpAMHATHI B TpOoCcTpaHCTBE. BekTopsl B mpoctpancTBe. CiioxkeHne 1
BBIYMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha yucio. KoMisianapHbie BEKTOPBI.
Tema 3.4 CxansapHoe NMpou3Be/IcHHE BEKTOPOB. Pa3noxkeHnne BeKTopa 1o TpeM HEKOMITJIAaHAPHBIM
Pemenue 3anau. BekTopaM. [Ipocreiiine 3anaun B koopanHaTax. KoopauHatsl BEKTOpa, pacCTOSHUE
KoopauHatsl 1 BEKTOPBI | MEXAY TOUKaMHU, KOOPIUHATHI CEPEINHBI OTPE3Ka, CKAIPHOE MPOU3BEACHUE BEKTOPOB B
KOOpJMHATAaX, YIOJl MEXKIy BEKTOPaMH, YTOJI MEXAY IPSAMOM U INIOCKOCTHIO, YTOJI MEXIY
MIJIOCKOCTSIMU 2

KontponbHas pabora
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Pasznen 4. OcHOBBI

TPUTOHOMETPHUH. 40
Tpuronomerpuyeckue
byHKumn
Tema 4.1 CopepxaHue yaeOHOTro MaTepuaa
Tpuronomerpuyeckue Pannannas mepa yria. [IoBopoT Touku BOKpyr Hayana koopauHat. OnpeieeHne CuHyca,
byHKIIUN KOCHHYCa, TAHT€HCAa U KOTaHI'€HCa. 3HaKU CHHYCA, KOCUHYCAa, TAHI€HCA U KOTaHI'€HCa 110
MIPOU3BOJILHOTO yTJIa, YEeTBEPTSAM. 3aBUCUMOCTh MEKIy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHT'€HCOM 4
yucna. Pagnannas u OJIHOTO U TOT'O K€ yria
rpajgycHas Mepa yria Komb6unupoBanHoe 3aHatue
Tema 4.2 CopepxaHue yaeOHOro MaTepuala
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHT'€HC U KOTAHT€HC YTJIOB O U - 0.
TPUTOHOMETPUUECKHE DopMyIbl TPUBEICHUS
TOXKIECTBA. 4
T — Komb6unupoBanHoe 3ansarue
Tema 4.3 Coneprkanne yaeOHOro MaTepuasa
Cunyc, KOCHUHYC, Cymma 1 pa3HOCTh CHHYCOB. CymMMa 1 pa3HOCTh KOCUHYCOB. CHHYC M KOCHUHYC JJBOMHOTO
TaHI€HC CyMMBI U yria. @opMyIibl MOJTOBUHHOTO yriia. [IpeobpazoBaHus CyMMBI TPUTOHOMETPUIECKUX
Pa3HOCTH JIBYX YIJIOB GbyHKIMI B MpOU3BECHIE U TPOU3BEICHUS B CyMMY. BripaxkeHne TpUroHOMETPUUYECKUX
CuHyc 1 KOCcuHYC (GyHKUIUH Yepe3 TaHT€HC MOJIOBUHHOTO aprymenTa. [Ipeobpa3zoBanus mpoCcTeHIIMx
JIBOMHOTO yrJa. TPUTOHOMETPUUECKUX BBIPAXKEHUN 8
DopmyJibl TOJTOBUHHOTO
KoMOuHHUpOBaHHOE 3aHATHE
yria
Tema 4.4 CopepxaHne yaeOHOro MaTepuaa
OyHKINUH, X CBOMCTBA. | OOMacTh ONpeeIeHHs] 1 MHOXKECTBO 3HaUeHU PyHKIui. YETHOCTH, HEYETHOCTD,
Crioco6sb1 3a1aHus nepuou4HOCTh GyHKIMH. CriocoObl 3a1anns GyHKIUN )
byHKIMHA KoMOnHUpOBaHHOE 3aHATHE
Tena 4 Coneprxkanue yueOHOT0o MaTepuaa
ema 4.5 OO6nacth onpeeieHusl 1 MHOYKECTBO 3HAUCHUM TPUTOHOMETPUICCKUX () YHKITHA.
Tpuronomerpuueckue N N . N
(yHKIIAM, HX CBOMCTBA 1 YEtHOCTS, HequHvOCTE, nepnoqugocn, TEI/II‘OHOMETpI/IIIeCKI/IX ¢yukmmii. CBolicTBa U
rpaduKn rpaduku QYHKIMH y = COS X, y = Sin X, y = tg X, y = ctg X. 2
KomOuHupoBaHHoe 3aHsTHE.
Tema 4.6 CopepxaHnue yueOHOro Marepuaa
[IpeoOpazoBanue Cikatue u pacTshkeHHe TpaQKOB TPUTOHOMETPHUECKUX (PYHKITUH.
rpaduKoB [IpeoOpazoBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKITUI
TPUTOHOMETPHUYECKHUX [TpakTiueckoe 3aHaTue 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

IIK 1.1, IIK 1.3
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byHKIMI

Tema 4.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
Onucanue MOYJIsT)
MIPOU3BOJICTBEHHBIX Vcnonp30BaHre CBOMCTB TPUTOHOMETPUUECKHX (DYHKIMI B MpodecCHOHATbHBIX 3aJa4ax
POIIECCOB C TIOMOIIBIO 4
o [IpakTrueckoe 3aHsATHE
rpagukoB QyHKIUH
Tema 4.8 CopepxaHue yaeOHOro MaTepuaa
OO6parnbie O6parabie Tpuronomerpuueckue Gy, Mx croiicTBa u rpaduxu
TPUTOHOMETPUUECKHE
p p KoMOuHUpOBaHHOE 3aHATHE 2
byHKIUHA
Copneprxanue yueOHOTo MaTepuaa
Tema 4.9 VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHUeE tg X = a, ctg X = a. Pemenue
' TPUTOHOMETPUYECKUX YPAaBHEHUM OCHOBHBIX TUIIOB: MPOCTEHIINE TPUTOHOMETPUUECKUE
Tpuronomerpuueckue
ABHOHIS 1 ypaBHEHHUS, CBOJSIIUECS K KBaJIpaTHBIM, pelIaeMble pa3IoKeHUEM Ha MHOXKHTENH,
yp OJIHOPOJHBIE.
HEPABEHCTBA . 8
[Tpocreiimye TpUroHOMeTpUYECKHUE HEPABEHCTBA
KomOuHupoBaHHoOE 3aHsTHE.
Tema 4.10 CopepxaHue yaeOHOTro MaTepuaa
CucremMbl CucreMbl MPOCTEUIIUX TPUTOHOMETPUYECKUX YPABHEHUI
TPUTOHOMETPUYECKUX 2
N KoMmOuHUpOBaHHOE 3aHATHE
ypaBHEHUI
Tema 4.11 CopepxaHne yaeOHOro MaTepuaa
Pemenue 3anad. ocHOBBI | [IpeoOpa3zoBaHue TPUTOHOMETPUYECKHIX BBIpXKCHHUH. PellieHue TpPUTOHOMETPHUIECKHIX
TPUTOHOMETPHUH. ypaBHEHUI U HEPABEHCTB B TOM YHCIIE C HCIIOIH30BAaHNEM CBONCTB () YHKITUH.
Tpuronomerpuyeckue 2
KonTtponbHas pabora
byHKIIMHN
Pazpea 5. )
KoMmmuiekcHble unciia
CopepxaHnue yaueOHOro Marepuaa OK-01. OK-02
[Tousarue kommiekcHoro uncina. ConpsikeHHbIE KOMIUIEKCHBIE YUCIIa, MOJYJIb U ApTYMEHT OK 03’ OK-0 4’
Tewma 5.1 KOMILIEKCHOTO uncia. dopma 3anmucu KOMIUIEKCHOTO YHclia (TeoMeTprudecKas, OK-0 5’ OK-0 6,
KommnekcHele uncna TPUTrOHOMETpHUUECKasi, anreOpanyeckas). ApupmeTuyeckre JecTBUs C KOMIUIEKCHBIMU ) OI’( 07 ’
YHCIIaMU
KomOunupoBaHHoe 3aHsTue
Pasznea 6. [IpouzBoanast 40 OK-01, OK-02,
(pyHkuum, ee OK-03, OK-04,
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NpUMEHeHHne

Coneprkanne yaeOHOro MaTepuasa

Omnpenenenne YUCIOBOM MOCIEN0BATEILHOCTH U CIIOCO0KI ee 3ananus. CBoicTBa
Tema 6.1 YUCIIOBBIX TTOCeA0BaTeIbHOCTEN. OnpeaeneHue npeaena nociaea0BaTeIbHOCTH.

[ToHATHE TPOU3BOIHOM.
®opmyJibl U TTPaBHIIA

Brruncnenue npeaenos mocienoBaTenbHocTel. [Ipenen pyHKIMM Ha OECKOHEYHOCTH.
[Ipenen dynkmuu B Touke. [Ipupamenue aprymenTa. [Ipupamenue dbyakuun. 3agadu,

g hepeHIMPOBAHUS MPUBOSAIINE K TOHATHUIO TPOU3BOAHON. OnpeneneHne npou3BoIHON. AJITOPUTM
OTBICKAHUS TPON3BOTHOM
KoMOuHMpoBaHHOE 3aHsTHE

Tema 6.2 Coneprkanne yaeOHOro MaTepuasa

[Ipon3BoaHBIE CYMMBHI,
Pa3HOCTH NPOU3BEICHMS,
YacTHOT'O

Dopmynsl quddepennpponanus. [pasmia nuddepennnpoBanus

KoMmOuHUpOBaHHOE 3aHATHE

Tema 6.3

[IpousBoaHbIe
TPUTOHOMETPHUECKUX
¢ynkuuii. [IponsBoanas
CJIIOKHOHM (YHKIIUH

Coneprkanuie yueOHOTO MaTepuaa

Omnpenenenne cnoxxaon Gpynakuu. [Ipon3BoaHass TPUTOHOMETPUYECKUX (DYHKITHIA.
ITpou3BoHas CIOKHON (QYHKIUU

KoMOuHMpoBaHHOE 3aHITHE

Tema 6.4

Coneprkannie yueOHOTO MaTepuaa

ITonsarue o [onsarue nHenpepriBHOM (yHKIMH. CBOICTBAa HEMPEPHIBHON QYHKIMHU. CBsI3b MEKIY
HENPEPBIBHOCTH HENPEPbIBHOCTHIO U JUPPEPEeHIIMPYEMOCTHIO0 QYHKIIUU B TOUKE. AJIFOPUTM PELICHUS
¢ynkuuu. Meton HEPaBEHCTB METOJOM MHTEPBAJIOB
MUHTEPBAJIOB KomOuHnpoBaHHoOe 3aHATHE

Copneprxkanue yueOHOTo MaTepuaa
Tema 6.5 P = P

I'eomeTpuyeckuii u
bu3HYECKU CMBICT
MIPOU3BOAHOMN

['eoMeTpryeCcKuii CMBICI POU3BOIHON (DYHKIIMH — YTIIO0BOM KO3 PUIIMEHT KacaTeIbHOU
K rpaduKy QYHKIMH B TOUYKE. Y paBHEHUE KacaTeNbHOM K rpaduky QyHKIIUH. AITOpUTM
COCTaBJICHHS YPAaBHEHHS KacaTeabHOH K rpaduky dyHKun y=f(X)

KoMOuHMpoBaHHOE 3aHsTHE

Tema 6.6
duznueckuii CMBICI
MIPOU3BOJIHON B

Coneprkannie yueOHOTO MaTepuaa

dusndeckuit (MEXaHMIECKUI) CMBICT TIPOU3BOJHON — MTHOBEHHAs! CKOPOCTh B MOMEHT
BpemeHn t: v =S’ (1)

npodeccHoHATBHBIX
[IpakTrueckoe 3aHsATHE
3afayax
Tema 6.7 CopepxaHnue yueOHOro Marepuasa
MOHOTOHHOCTh Bospacranue u yosiBanue (GpyHKIIUN, COOTBETCTBUE BO3pAcTaHUsS U YObIBaHUS (YHKIIUU

byakuun. Toukn

3HaKy Mpou3BOAHON. [ToHsATHE MPOU3BOIHON BBHICIIETO MOPSIIKA, COOTBETCTBUE 3HAKA

OK-05, OK-06,
OK-07
IIK 1.1, IIK 1.3
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JKCTpEMyMa BTOPOM IPOU3BOTHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpe3Ke. 3a1auu Ha 4
MaKCHUMyM U MUHUMYM. [IOHSITHE aCUMNITOTHI, CHOCOOBI X ONpeAeNeHusl. AITOPUTM
uccneoBaHus (QYHKIIMH U TIOCTPOCHHUS ee rpaduka ¢ MOMOIIbIO MPOU3BOAHOM. J[poGHO-
nuHerHas QyHKIus
KoMOuHMpoBaHHOE 3aHsTHE
Tema 6.8 CopepxaHnue yueOHOro Marepuasa
UccnenoBanue pynkuii | MccnenoBanue GyHKIMHM HA MOHOTOHHOCTh M TOCTPOEHHE IPaUKOB.
U nnocrpoenue rpadukoB | KoMOMHUPOBAaHHOE 3aHATHE 4
Tenta 6.9 Hanbonsiee i CopepxaHue yueOHOro Marepuasa _ _
HAMMOHELLEE 3HATCHIS Haxoxxnenre HanOoJbIIero 1 HAaMMEHbBIET0 3HaUCHUH (DYHKIMNA, TOCTpOeHUE rpaduKkoB
- MHOTOYJICHOB C MCIOJIb30BaHUEM allapaTa MaTeMaTHYECKOr0 aHAIN3a )
KoMOuHMpoBaHHOe 3aHsTHE
Tema 6.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
Haxoxxnenue MOIYJIs1)
ONTUMAJILHOTO Hauwmensiiee u Hanbosnblee 3HaueHne QyHKINUN
pe3yabTara ¢ MOMOIIbIO 6
MIPOU3BOTHOM B [TpakTHueckoe 3aHATHE
NPaKTUYECKHX 3a/1a4ax
Tema 6.11 CopepxaHnue yueOHOro Marepuasa
Pemenue 3anau. ®opmyiel 1 npaBuia auddepennuposanus. Mecnenopanue GpyHKIUI ¢ TOMOIIBIO
[TpousBoanas hyHkuuu, | mpou3BoaHOM. Hanbonpiiee 1 HanMeHbllee 3HaYCHHS QYHKITUN )
ee MpUMEHEHHE KontponbHas pabora
Pa3zpnen 7.
MHOrorpaHHMKH U 46
TeJIa BpallleHUs
Tena 7.1 CopepxaHnue yaueOHOro Marepuaa
BZEEJH'HH’ pe6pa, rpany [Tonarue MHOTOrpaHHUKa. Ero snemMeHTsl: BepiuHbl, pedpa, rpanu. JluaroHas. OK-01, OK-02,
MHOTOFpaHHHKa Ceuenue. Boimykiible 1 HEBBITYKIJIbIE MHOTOTPAHHUKH OK-03. OK-04,
KomOunupoBaHHoe 3aHsTue 2
OK-05, OK-06,
Tema 7.2 Copepxanue yaueOHOro Marepuala OK-07
[Ipusma, ee [Monstue mpusmel. Ee ocHoBaHus 1 00KOBBIC TpaHu. BeicoTa npusmel. [Ipsmas u K 1.1. TIK 1.3
COCTaBJISIONINE, CEUCHUE. | HAKJIOHHAs npu3Ma. [IpaBuiibHas npusMa. Ee ceuenue o ’
Upsvast it npapitbias KombOunupoBanHoe 3aHstue 2

PU3MBI

Tema 7.3
[Tapannenenunen, KyoO.

Conepxanue yueOHOTO MaTepuaia

[Tapannenenumnes, CBOMCTBA MPSIMOYTOJIBLHOTO TTapayuienenumneaa, kyd. Cedenne kyoa,
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Ceuenue ky0a,
napaJuleenuneaa

rapajulesienuIe1a

KoMOnHUpOBaHHOE 3aHATHE

Tema 7.4

[Tupamupa, ee
COCTAaBJIAIONINE, CCUCHHUE.,
[IpaBunbHasg nupamua.
YcedeHHas nupamuaa

Conepxanue yueOHOTO MaTepraia

ITupamuga u ee snementsl. Ceuenue nupamusl. [IpaBunbHas nupamuaa. Y ceueHHas
nupamua

KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.5
bokosasg u monHas
MMOBEPXHOCTh MPU3MBI,

Coneprkannie yueOHOTO MaTepuaa

[Tnomans OOKOBOM M MOJTHON MOBEPXHOCTH MPHU3MBI, THPAMUIBI

KoMOuHHUpOBaHHOE 3aHATHE

MMUpaMu bl

Tema 7.6 Copepxanue yaueOHOro Marepuasa

Cummerpus B Kyoe, CuMMeTpusi OTHOCUTEIBHO TOUKH, IPSIMOii, TutockocTu. CUMMeTpus B KyOe,
napasuiesienumnese, napajuieJenunesie, npusMe, nupamue

IIpU3Me, IUpaMuIe

KoMOnHUpOBaHHOE 3aHATHE

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccuu

I[IpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJEP:KaHUE (COAePKAHUE TPUKIIATHOTO
MOJYJIS)

CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

IIpakTueckoe 3aHsTHE

Tema 7.8
[IpaBubHBIE
MHOT'OTpaHHUKH, UX
CBOICTBA

Conepxanue yueOHOTO MaTepraia

[TonsiTre npaBuIbHOrO MHOrOorpaHHuka. CBOMCTBA MPAaBHIIBHBIX MHOTOIPAaHHUKOB

[IpakTrueckoe 3aHsATHE

Tema 7.9

Humunap, ero
cocrtasirtrone. Ceuenue
HWIMHAPA

Conepxanue yueOHOTO MaTepraia

Hunuaap u ero snemenThl. CeueHune MIMHpa (TTapauieIbHOE OCHOBAHUIO U OCH).
PazBeprka nmimnHapa

KoMOuHMpoBaHHOe 3aHsTHE

Tema 7.10

Konyc, ero
cocrapisiomue. CeucHue
KOHYycCa

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKaAHME (CONEPKAHUE TPUKJIIATHOTO
MOIYJIs1)

Konyc u ero snementsl. Ceyenne konyca (mapauiebHOe OCHOBAHUIO U MTPOXOIsLIee
yepe3 BEpIUIMHY), KOHWUECKUE ceueHus. Pa3BepTka KoHyca

KoMOnHUpOBaHHOE 3aHATHE

Tema 7.11

Y cedeHHbIil KOHYC.
CeueHue yce4eHHOTO
KOHYca

Conepxanue yueOHOTO MaTepraia

VYceuennsnii konyc. Ero oopasyromias u Beicota. CeueHne yCeueHHOT0 KOHycCa

KoMOuHMpoBaHHOE 3aHITHE
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Tema 7.12 CopepxaHue yaeOHOTro MaTepuaa
[Tap u cdepa, ux [Tap u cdhepa. BzanmHoe pacnionoxenue chepsl u mimockocTu. Ceuenue mapa, chepsl
CeueHus KoMOuHMpoBaHHOe 3aHsTHE 2
Tena 7.13 Copepxanue yaueOHOro Marepuasa
Hiﬁzn'le 06 oG BeMe [TonsiTie 06 o6beme Tema. O6beM Kyda U PSIMOYTOIBHOTO Tapajuienenunena. Oonem
npu3Mbl U IIHHApPA. OTHOLIEHHE 00beMOB OJOOHBIX Tell. ['eoMeTpudecKuii CMbICI
tena. OTHOLIEHHE
0GBEMOB TIOIOGHBIX TEN onpenenuTens 3-ro nopsiaka 4
KoMOuHMpoBaHHOE 3aHsITHE
Tema 7.14 CopepxaHnue yueOHOro Marepuasa
OOBbeMBI U MO0 O6bembl mupamupl U KoHyca. O0bem mapa. [Tnomaau noBepxHocTel TEN )
MTOBEPXHOCTEN TeI Komb6unupoBanHoe 3aHarue
Tema 7.15 CopepxaHne yaeOHOro Marepuaa
KomOunamun KoMOuHamu reoMeTpruaecKux Tei
MHOTOTPAHHHUKOB U TEJ
BPAIICHIS [IpakTrueckoe 3aHsTHE 4
Tema 7.16 CopepxaHue yaeOHOro Marepuasa
['eomeTpuueckue Hcnonp3oBanrne KOMOMHAMNA MHOTOTPAHHUKOB U TEJ BPAIICHUS B IPAKTUKO-
KOMOMHAIINH Ha OpPUEHTUPOBAHHBIX 3a7a9ax
MpPaKTHKE [TpakTudeckoe 3aHATHE 4
Tema 7.17 Coneprkanne yaeOHOro MaTepuasa
Pemenue 3amau. OO0BbeMBI ¥ IO MOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJ BPAIICHUS
MHOrorpaHHuKH 1 Tejia
- KonTtponsHas padora 2
Pazpea 8.
IlepBooOpa3nas 14
byukuumn, ee
NpUMEHeHHne OK-01, OK-02,
CopepxaHnue yueOHOro Marepuaa OK-03, OK-04,
Tema 8.1 3ajaya 0 BOCCTAHOBJIEHUH 3aKOHA JBUYKEHUS 110 U3BECTHOU CKOpocTH. [loHsaTHe OK-05, OK-06,
[TepBooOpa3zHas uHTerpupoBanus. O3HaKOMJICHUE C TIOHATHEM MHTETpaja v MepBooOpa3HOM 11t QYHKIIMN OK-07
¢ynkuuu. [IpaBuna y=f(x). Pemenne 3agau Ha cBA3b MEPBOOOPA3HOI U €€ MPOU3BOAHOM, BEIUUCIICHHE IIK 1.1, IIK 1.3
HAXOKICHUS nepBooOpa3zHou /it fanHor GyHKIuH. Tadmuia hopMyst 171 HaX0XKISHUS
epBOOOPA3HBIX nepBooOpa3HbIX. M3yueHne npaBuiia BEIYUCICHHS IEPBOOOPA3HOM )
KoMOnHUpOBaHHOE 3aHATHE
Tema 8.2 CopepxaHue yaeOHOro Marepuasa
[Tnomane 3amaun, MPUBOJISAIINE K TIOHSATHIO OTMPECIIEHHOT0 MHTErpajia — O BEIYMCICHHUH IJIOMIAIN
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KPUBOJIMHEHHON KPUBOJIMHEHHOH Tpallelyy, 0 IepeMEILeHUH TOUKU. [IoHsATHEe onpenenéHHoro uHTerpania.
Tpanenuu. Popmyna ['eomeTpuyeckuii 1 PU3NUECKUI CMBICT ONIPEeIICHHOT0 HHTerpana. dopmyra
Herotona — JleitOuuna Hrrorona— JleliOauia 2
KoMOnHUpOBaHHOE 3aHATHE
Tema 8.3 CopepxaHue yaeOHOTro MaTepuaa
HeonpeneneHHblil u [ToHsiTrie HeoMpeIeIEHHOr0 HHTErpaja
ONPEAEICHHBIN
—— KoMOuHMpoBaHHOE 3aHATHE 2
Tewma 8.4 CopepxaHue yaeOHOTro MaTepuaa
[Tonsitue 06 I'eomeTpuyeckuii CMbBICIT OMPEACICHHOTO NHTETpaja
OIIPEIECIIEHHOM
MHTErpajie KaKk Iiomaamn
KPUBOMHHCHHORN Komb6unupoBanHoe 3ansarue 2
Tpaneuuu
IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COJAEPKaHUE (COAepPKAHUE TPUKIATHOTO
T 25 MOJYJIS)
O?;ZM;HGHHHIZ I'eomerpuueckuii cMbica onpeneneHHoro uarerpana. @opmysna Hetorona - Jleiionumna.
Pemenue 3aa4 Ha MprUMEHEHNUE UHTETpalIa JAJis BEIYUCICHHUS PU3NYECKUX BETUYUH U
WHTErpall B AKU3HU .
ionaien
ITpakTHUECKOE 3aHATHE 4
Tema 8.6 Coneprkanne yaeOHOro MaTepuasa
Pewenne 3anau. IlepBooOpa3nas ¢pynkumu. [IpaBuia HaxoxaeHus nepBoodpasHeix. Ee mpumenenue
[TepBooOpa3zHas
(yHKuuH, ce KoHnTponbHas paboTa 2
IIPUMEHEHHE
Pa3nen 9.
CreneHn  KOPHHU. 18
Crenennas pyHkuus
Tema 9.1 Conepxxanue yqe6Hi)ro Marepuaia _ _ OK-01, OK-02,
Cremennas GyHiIms, ee HOHv;ITHe KOPH: N-Oif CTENEHU U3 ICHCTBUTENLHOTO YHCIIa. Oyuknun y = VX ux OK-03, OK-04,
CBOMCTRA cBoiicTBa u rpaduku. CBoiiCTBa KOPHS N-Ol CTENEHU OK-05, OK-07
KoMOMHHUPOBAHHOE 3aHSTHE 4 MK 1.1, TIK 1.3
Tema 9.2 Coneprkanne yaeOHOro MaTepuasa
[IpeobpazoBanue IIpeoOpazoBaHue UPpaIMOHATBHBIX BBIPAKEHHH
BIDACHHI € KOPHAMH KoMOMHUPOBaHHOE 3aHSITHE 4

Nn-o¥ CTENEeHU
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Tema 9.3

CBolicTBa CTEIICHU C
palroOHATBHBIM U
NEUCTBUTEILHBIM

Conepkanue yueOHOTO MaTepraia

[TonsiTHE cTenenu ¢ Mo0BIM pallMOHABHBIM MToKa3areseM. CTerneHHble QyHKINH, UX
CBOWCTBA U IrpaduKu

HOKA3aTeIISMH KoMOuHMpoBaHHOE 3aHsATHE 2
Tema 9.4 CopepxaHnue yueOHOro Marepuaa
Pewenne PaBHOCWIBHOCTB HPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB. METObl X PELICHHUS.
UPpaLMOHATILHBIX Pemennie nppalioHalbHBIX YpaBHEHUN 1 HEPABEHCTB
YPaBHEHHH U HEPAaBEHCTB | KoMOMHMPOBAaHHOE 3aHATHE 6
Tena 9.5 CopepxaHnue yueOHOro Marepuasa
Cifl?eﬂ.n 1 KOpHH. Onpez[eneime cTerneHHo! (yHKUMU. Vcronp30BaHue ee CBOMCTB MPU PELICHUN
Crenennas (yHKIS ypaBHEHU U HEPABEHCTB )
KonTtposbHas padota
Paznen 10.
IHoka3aTenbHast 18
dysHkuus
CopepxaHnue yueOHOro Marepuasa
Tema 10.1 CreneHb ¢ IPOU3BOJIBHBIM JIEHCTBUTENBHBIM NIOKa3aTesieM. Onpenernenne noka3aTenbHON
ITokazarenbHas GbyHKIIMH, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C TPUMEHEHUEM TTOKa3aTEIbHOU (PYHKITUH.
¢yHKLUMs, ee CBOWCTBA Penienune nokaszarenbHbIX YpaBHEHUH (PYHKIIMOHAIBHO-TPaQUIECKUM METOI0M
KoMOnHUpOBaHHOE 3aHATHE 4
Tema 10.2 ggiiiﬁ:f;ii:aefeiizzxa;;g:;gznﬁ METOJIOM YpPaBHUBAHUSI MIOKA3aTeENEN, METOAOM OK-01, OK-02,
Pemerne BBEJICHHS HOBOM MEpEMEHHOM, G YHKITMOHATBHO-TPAPUIECKUM METOIOM. P’GH_ICHI/IC OK-03, OK-04,
HOKA3ATCALHBIX IIOKa3aTEJIbHBIX HEPABEHCTB OK-05, OK-07
ypaBHEHUHN U HEPABEHCTB 8 K 1.1, IIK 1.3
IIpakTHueckoe 3aHsTHE
Tema 10.3 CopepxaHne yaeOHOro MaTepuaa
CucremMbl Pemnienue cuctem noka3aTeabHbIX YPaBHEHUM
MOKa3aTeIbHBIX
—— KoMmOuHHUpOBaHHOE 3aHATHE 4
T 10 4 Copneprkanue yueOHOTo MaTepuaa
PZﬁané saza. Pemenue MOKa3aTeNbHbIX ypzulBHeHHﬁ METOJIOM ypaBHUBAHUSI TTOKa3aTEIEH U METOJIOM
TokasatebHas GyHKIS BBEJICHUS] HOBOM NIEpEMEHHOM. Penenne nokasareiabHbIX HEPABEHCTB
KonTtposbHas padota 2
Pazpgen 11. 30 OK-01, OK-02,
Jlorapugmsi. OK-03, OK-04,
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Jlorapudpmuueckas
GyHkus

Tema 11.1
Jlorapudm yucna.
JlecsaTuuHbIN U
HaTypajabHbIN

Conepkanue yueOHOTO MaTepraia

Jlorapudm uucna. JlecaTuunbiil 1 HATYpaIBHBINA JJOTApU(MBI, YHUCIIO €

KoMOuHHUpOBaHHOE 3aHATHE

OK-05, OK-07
IIK 1.1, IIK 1.3

4
Jorapu(Mmbl, YUCIIO €
Tema 11.2 Coneprkanne yaeOHOro MaTepuasa
CaoiicTBa norapu¢moB. | CpoiictBa norapudmos. Oneparus JorapuGMUpOBaHUSL.
Onepanust
L — Komb6unupoBanHoe 3ansarue 6
Tema 11.3 Copepxanue yaueOHOro Marepuaa
Jlorapudmuueckas Jlorapugmuueckas QyHKIHUS U €€ CBOHCTBA
GbyHKIIHS, €e CBOHCTBA KoMmOnHUpOBaHHOE 3aHATHE 4
T 114 CopepxaHnue yueOHOro Marepuasa
PZﬁané [TonsiTHE MOTaPUPMUIECKOTO YPaBHEHUS. Onepvauml noteHupoBanus. Tpu OCHOBHBIX
JlorapUpMUIECKIX METO/1a PEeIICHUS JorapuPMUIECKUX yPaBHEHHI: (byHIfm/IOHaano-rpa(queCKHH, METOJ
N MOTEHIIMPOBAHMUSI, METO]I BBEJICHHSI HOBOI mepeMeHHoi. JlorapudpmMudeckue HepaBeHCTBA
yYpaBHEHU U HEPABEHCTB
KoMOnHUpOBaHHOE 3aHATHE 8
Tema 11.5 CopepxaHue yaeOHOro MaTepuaa
Cucrembl AJNTOPUTM PEIICHHS CUCTEMBI YpaBHEHUN. PaBHOCHIILHOCTE JTorapu(MUYECKUX
norapuGMUIEeCKUX YpaBHEHUI U HEPABEHCTB
ypaBHEHUU KoMOnHUpOBaHHOE 3aHATHE 2
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
Tema 11.6 MOJYJIsT)
Jlorapudmsl B ipupose u | [Ipumenenne norapudma. Jlorapudmudeckas cnupaib B nmpupojae. Ee maTematnueckue
TEXHUKE CBONCTBA 4
IIpakTHueckoe 3aHsTHE
Tema 11.7 CopepxaHne yaeOHOro MaTepuaa
Pemenue 3amauy. Jlorapudmuueckas byakums. Pemenne npocteimmx gorapuMUIeCcKiX ypaBHEHUH
Jlorapugmsl.
Jlorapudpmuueckas Kontponbhas padota 2
byHKIHISA
Pa3zpen 12.
MHoxkecTBa. JJIeMEHThHI 10

Teopuu rpados
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Conepkanue yueOHOTO MaTepraia

Tema 12.1

ITonsitue MuoxkectBa. [logmMuoxkecTBo. Onepanuu ¢ MHOKECTBAMH
MHoxecTBa

KomOunupoBaHHoe 3aHsTHe 2
Tema 12.2 IIpodeccrnonaIbHO-OPHMEHTUPOBAHHOE COAEPKAHUE (COAepPKAHUE TPUKIIATHOTO

) MOIYJIs1)

Onepanuu ¢

Onepanuu ¢ MHOKeCTBaMU. Penienue npukiaaHbixX 3a1ad
MHO>KECTBaMHU

IIpakTHueckoe 3aHsTHE 2
Tena 12.3 Copneprxanue yueOHOTo MaTepuaa
Tpadybi ’ [Tonsitue rpada. Cesa3ubIii rpad, AepeBo, ITUKI rpad Ha MIOCKOCTH

p ITpakTuueckas pabora 4
Tema 12.4 CopepxaHnue yaueOHOro Marepuaa
Peuienue 3amau. Onepanuu ¢ MHOXKecTBaMU. ONMcaHre pealIbHBbIX CUTYallUi ¢ MOMOIIbI0 MHOYKECTB.
MmuosxectBa, ['padbr u ux | [Ipumenenne rpadoB K pemieHHIo 3a1a4
IPUMEHEHHE KoHnTponbHas paboTa 2
Paznesn 13. DiiemeHTHI
KOMOMHATOPUKH, 2
CTATHCTHKH M TEOPHH
BEPOSATHOCTEM
Tema 13.1 CopepxaHue yaeOHOTro MaTepuaa
OcHOBHbIE TOHATHUS [lepecTaHOBKH, pa3MellleHUs, COYETAHHUSI.
KOMOWHATOPUKH KomOuHupoBaHHOE 3aHsTHE. 4
Tema 13.2 CopepxaHnue yueOHOro Marepuasa
CoOpiTHe, BeposITHOCTE | COBMECTHBIE 1 HECOBMECTHBIEC COOBITHS. TEOopeMBI O BEPOSITHOCTH CYMMBI COOBITHH.
coObITus. CrioKeHUE 1 YcnoBHas BEpOSTHOCTh. 3aBUCHMbBIC U HE3aBUCHUMBIE COOBITHS. TeopeMbl O BEpOSTHOCTH OK-01, OK-02,
YMHOXEHHE MIPOU3BENICHUS] COOBITHIA. OK-03, OK-04,
BEPOATHOCTEU KomOuHupoBaHHoe 3aHsTHE 4 OK-05, OK-07
Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKaAHME (CONEPKAHUE TPUKJIIATHOTO K 1.1, IIK 1.3
) MOIYJIs1)

BepositTHOCTB B > >

OTtHocuTeIbHAs YaCTOTa COOBITUS, CBOMCTBO ee ycToiunBOCTH. CTaTucTUYeCcKoe
npodeccHoHATBHBIX
saauax onpezeneHue BeposiTHocT. OIeHKa BEPOSTHOCTU COOBITHS

IIpakTrueckoe 3aHsTHE 4
Tema 13.4 CopepxaHue yaeOHOro MaTepuaa
HuckpeTtHas ciyvyaiiHass | Buabl ciaydailHbIX BenuuuH. OnpeneneHne TUCKPETHON CllydailHOM BEJIMYMHBI. 3aKOH
BEJIMYMHA, 3aKOH €€ pacupeneseHus JTUCKPETHOU CIIy4allHOM BeIU4MHbL. E€ 4MCIIOBbIE XapaKTEepUCTUKHU
pacnpeneneHus Komb6unupoBanHoe 3aHatue 4
Tema 13.5 Coneprkanne yaeOHOro MaTepuasa
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3agaun MaTeMaTHYECKON
CTAaTUCTHUKHA

Bapuanuonssiii pan. Ilonuron yactor u rucrorpamma. CTaTUCTHYECKHE XapaKTEPUCTUKN
psifaa HaOJII0AaeMBbIX TAaHHBIX

KoMOuHUpOBaHHOE 3aHATHE

4
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJEP:KaHUE (COAepPKAHUE TPUKIATHOTO
Tema 13.6 MOYJIs1)
CocraBnenue Tabmuu 1 | [lepBuuHast 06paboTKa CTaTHCTUYECKUX JaHHBIX. [ 'paduyeckoe X mpeacTaBieHue.
quarpamm Ha rpaktuke | HaxoxkeHnue cpeJHUX XapaKTepUCTHK, HA0II0AaeMbIX JaHHBIX
ITpakTHUECKOE 3aHATHE 4
Tema 13.7 Coneprkanne yaeOHOro MaTepuasa
Pemenue 3anau. OnemenThl KoMOMHATOpUKH. COOBITHE, BEPOATHOCT COOBITHS. Cl0XKEeHNE M YMHOKECHUE
DJIeMEHTHI BEPOSTHOCTEM
KOMOWHATOPUKH,
CTaTHCTUKHU U TEOPUU KonTponbhas pabota 2
BEPOSTHOCTEM
Paznen 14. YpaBHenust ’8
1 HEPaBEeHCTBA
CopepxaHue yaeOHOTro MaTepuaa
Tema 14.1 PaBHOCHUIIBHOCTH ypaBHEHUM 1 HEpaBeHCTB. OnpeneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCHIIBHOCTD PaBHOCHIIBHBIX TEpeX0/laX B ypaBHEHUAX U HepaBeHCTBax. OOIIKe METOIbI PELICHUS
ypaBHEHHUI U YpaBHEHHUM: IEPEX0/1 OT paBEeHCTBA (PYHKIIHI K paBEHCTBY apr'yMEHTOB ISl MOHOTOHHBIX
HepaBeHCTB. O0mHe (GyHKUIUH, METOJT pa3iIOKEHHUS HA MHOXKUTEIN, METOJ] BBEICHUSI HOBOM MEPEMEHHOM, 4
METO/IbI PEIICHUS GyHKIMOHATBHO-TPAQUUECKUA METO]T
KoMOuHMpoBaHHOE 3aHsTHE OK-01, OK-02,
Coneprkanne yaeOHOro MaTepuasa OK-03, OK-04,
Tema 14.2 OO011re MeTOIbI peIIeHUsI HEPaBEeHCTB: MEPEX0 ] OT CPABHEHUS 3HAUCHUH (PyHKIHI K OK-05, OK-06,
['padpuaeckuit meron CpPaBHEHHUIO 3HAYEHUH apTyMEHTOB JJIsI MOHOTOHHBIX ()YHKIIMI, METOJ] HHTEPBAJIOB, OK-07
pelLIeHNs ypaBHEHUH, ¢byHkunoHanbHO-Tpaduueckuit Meto. ['paduueckuit MeTon pelieHus ypaBHEHUN U IIK 1.1, IIK 1.3
HEPABEHCTB HEPABEHCTB 4
KoMOuHMpoBaHHOE 3aHsTHE
CopepxaHnue yueOHOro Marepuasa
Tema 14.3 Onpenenennie moayis. Packpeitue Moayss o onpenenenuto. [Ipocreiiire ypaBHEHUS U
YpaBHeHus u HEPABEHCTBA ¢ MOJyJieM. IIpruMeHeHne paBHOCUIIBHBIX NIEPEXOA0B B ONPEECIEHHBIX
HEPAaBEHCTBA C MOJIyJIEM | TUIIAX YpaBHEHHI U HEPABEHCTB C MOJIyJIEM 4

KoMOuHMpoBaHHOE 3aHsTHE

Tema 14.4

Coneprkanuie yueOHOTO MaTepraa
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YpaBHeHUs U

3HaKOMCTBO ¢ napameTpoM. [Ipocrelinie ypaBHEHNs U HEPABEHCTBA C NapaMETPOM

HEpPABEHCTBA C 6
KoMOuHMpoBanHOe 3aHsITHE
napameTpamu
Tewma 14.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
CocraBieHue U peluieHUe | MOaYJIsl)
npodeccuoHaIbHbIX Pemiennie TeKCTOBBIX 3a71a4 MPO(ECCHOHATBHOTO COAECPKAHMS
3a/1a4 ¢ IOMOUIBIO
. IIpakTrueckue 3aHATHUS 8
YpaBHEHUH
Tewma 14.6 CopepxaHne yaeOHOTro MaTepuala
Pemenue 3amauy. OO01re METO/IbI pellieHUsI YpaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM U C
YpaBHeHUS U rnapaMeTpaMmu
HEpaBEHCTBA [TpakTnueckoe 3aHaTue 2
IIpomexyTounas arrecranus (IK3aMeH) 6
Bcero: 340
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3. Yc/0BHA peaju3aluy NPOrpaMmMbl 0011e00pa3oBaTe/IbHOM I CHUILTHHbI

3.1. [las peaju3anuu NPorpaMMbl JUCIHHIJIHHBI J0JIKHBI ObITH
NpeaycCMOTPEHBI CJIeYIOIHe ClenuaibHble OMelleHus

Peanu3arus mporpaMMbl TUCITUTUIMHBI TpeOyeT Hamu4us yaeOHOro kabuHera
MaTEeMaTHKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

- TI0CaJIOYHBIC MECTa MO KOJIMYECTBY 00yUarOIINXCS;

- pabodee MeCTO TIPEToIaBaTes;

- KOMIUIEKT y4eOHO-HATISAHBIX TTIOCOOUH;

- KOMIUICKT 3JICKTPOHHBIX BUACOMATCPHUATIOB,

= 3aJaHuA JJI1 KOHTPOJIBHBIX pa60T;
- HpO(I)CCCI/IOHaJIBHO OPUCHTHUPOBAHHBIC 3a/IaHUA;

- MaTcpuaJibl 5K3aMCHaA.

TexHuueckue cpeacTBa 00yUeHUS:
- TMEPCOHAIBHBIA KOMIIBIOTEP C JULIEH3UOHHBIM POrPaMMHBIM 00€CIIEUEHUEM;

- TPOEKTOP C IKPAHOM.

3.2. UndopmaunonHoe odecnevyeHue o0yueHust

1. Jns peanusanuu mporpaMMmbl OHMOIHMOTEYHBIH (QOHJ 00pa3oBaTEIbHON
OpraHM3aly JAO0HKEH MMETh MeYaTHbIE W/HIIN 3JIEKTPOHHBIE 00pa3oBaTeiIbHbIC U
UHQOPMALIMOHHBIE  PECYpChl, PEKOMEHJOBaHHbIE JJIi  KCIIOJIb30BAaHUS B
00pa30oBaTEeILHOM IpOIecce, HE CTapIlIe MATH JIET C MOMEHTA U3JaHHUS.

2. PexomeHayemsbie HIeYaTHbIE U3JaHUs o peanuzanum
o0mieoOpa3oBaTeiNbHONl  AMCUMIUIMHBL ~ TPEACTaBICHBl B METOAMYECKUX

PCKOMCHAAUAX 110 OpTraHU3alluu 06y‘1€HI/I$I.
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4. KoOHTpOJIb M OlIeHKA Pe3yJIbTAaTOB 0CBOCHHS 0011e00pa30BaTeIbHOM

JTUCIHHUIIINHBI

KoHTpoJ1b U 01leHKA Pe3yJIbTaTOB OCBOSHUS 00111e00pa30BaTeIbHON JUCITUTITHBI

PacKpBIBAIOTCS

qyepe3

JVCLHUAIUIMHAPHBIE  PE3YyJIbTATHI,

HarpaBJICHHLIC

Ha

dbopmupoBanre 00MKUX ¥ MPOHECCHOHATHHBIX KOMIIETEHITUI TI0 pa3iesiaM U TeMaM

coJiepkaHusl yueOHOro MaTepuara.

Oo0masi/npogeccuoHabHas

THI olleHOYHBIX

Pa3nen/Tema
KOMIIETEHI[US MepONpPUSTHS
P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VYcrHbll onpoc
P 3, Temnr 3.1, 3.2, 3.3 II-0/c, 3.4 MarteMaTudeCcKuit
P4, Temrr4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, | TUKTaHT
4.8,4.9,4.10,4.11 NunuBuayanbHas
PS5, Temsr 5.1,5.2 CaMOCTOSITeIbHAS
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I[1I-o/c, | pabota
6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
Siﬂiﬁff;‘ﬁf“ CMIOCOOBL | ' Teven 7.1,7.2, 7.3, 7.4, 7.5, 7.6, 7.7 TI- PE3yITHTATOR
HpodheccHoHaTbHOI 0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, MPAKTUIECKIX
ESTENBHOCTH 7.15,7.16,7.17 pabor
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammura
MPUMEHUTEITHHO

K pa3jiIn4YHbIM KOHTCKCTaM

P9, Temr1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 104

TBOPYECKUX pabOT
3amuTa

P11, Temmr 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, VHIUBUyJIbHBIX

11.6 IT-o/c, 11.7 MPOEKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KonTponbHas

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, pabora

13.6 Brimonnenue

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 3K3aMEHAIlMOHHBIX

14.6 3aJaHui

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue

P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 YcrHbIi onpoc

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4ecKui
OK 02. Ucnonmp30BaTh P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1I-o/c, | DTMKTaHT
COBPEMEHHBIE CPEACTBA 4.8,4.9,4.10,4.11 NuauBunyansHas
IONCKA, aHAJIN3a U P5, Temrr 5.1,5.2 CaMOCTOSITCIbHAS
UHTEPIIPETAIINH P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, | pabota
nHpopmanuu, u 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBienne
uH(pOpMaIMOHHBIE P7 Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11- pe3yabTaToOB
TEXHOJIOTHH JJIs 0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, MPaKTUYECKHUX
BBITIOJTHECHHMS 33124 7.15,7.16,7.17 pabor
npodeCCHOHATBHON P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammura
JIEeATEIIbHOCTH P9, Tems 9.1,9.2,9.3,9.49.5 TBOPUYECKUX padoT

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temst 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5,
11.6 I1-o/c, 11.7

3amura
I/IHI[I/IBI/I,Z[ya.HBHBIX
MIPOCKTOB
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P12, Temsr 12.1,12.2,12.3,12.4 KonTponbHas

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, pabora

13.6 Brimonnenue

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 3K3aMEHAIIMOHHBIX

14.6 3aJaHui

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue

P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 YcrHbIi onpoc

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4ecKu

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, | DTMKTaHT

4.8,4.9,4.10,4.11 WunuBunyansHas
OK 03. IltanupoBaTh u P5, Temnsr 5.1,5.2 CaMOCTOSITCIbHAS
peanmzoBbIBaTh coocTBeHHOE | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, | pabota
po¢eCCHOHAIBHOE 1 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenne
JUYHOCTHOE Pa3BUTHE, P7 Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11- pe3yabTaToOB
MpEANPUHUMATEIIbCKYIO 0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, MPaKTUYECKHUX
JIeATEIILHOCTD B 7.15,7.16,7.17 pabor
npodeccuoHabHOU cdepe, P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammra

HUCIIOJIB30BaTh 3HAHHUA 110
(MHAHCOBOMW TPaMOTHOCTH B

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

TBOPYECKUX paboOT
3amura

Pa3INYHBIX )KU3HEHHBIX P11, Temsr 11.1,11.2, 11.3 1-0/c, 11.4, 11.5, VHIUBUYAJIbHBIX
CUTYaITUIX 11.6 IT-o/c, 11.7 MIPOEKTOB
P12, Temsr 12.1,12.2,12.3,12.4 Kontponbnas
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, paborta
13.6 Brimonnenue
P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 9K3aMEHAIIMOHHEIX
14.6 3aJaHui
P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VYcrHbll onpoc
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 MarteMaTudeCcKuit
P4, Temrr4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, | TUKTaHT
4.8,4.9,4.10,4.11 NunuBuayanbHas
PS5, Temsr 5.1,5.2 CaMOCTOSITeIbHAS
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c, | pabota
6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7II- pe3yJIbTaTOB
BOBI:H?;‘(‘) /:?e %’I‘E’Te;;;‘;‘;oﬂ 0/c,7.8,7.9,7.10 -o/c, 7.11, 7.12, 7.13, 7.14, | npaxTuueckux
paboTaTh B KOJIJICKTUBE U 7.15,7.16, 7.17 pabot
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammura

KOMaH/Ie

P9, Tems1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 104

TBOPYECKUX pabOT
3amuTa

P11, Temmr 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, VHIUBUyJIbHBIX

11.6 IT-o/c, 11.7 MPOEKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KonTponbHas

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, pabora

13.6 Brimonnenue

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 3K3aMEHAIlMOHHBIX

14.6 3aJaHui
OK 05. OcyecTBasTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
YCTHYIO U MUCbMEHHYIO P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 YcrHbIi onpoc
KOMMYHUKALMIO Ha P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 MareMaTu4eCcKui
TOCYIapCTBEHHOM SI3bIKE P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, | DTMKTaHT
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Poccuiickoit denepanyu ¢
y4eTOM 0COOEHHOCTEH
COITMATBHOTO U KYJBTYPHOTO
KOHTEKCTa

48,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

P1,Tema 1.1,1.2,1.31-0/c,1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 11-o/c,
48,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

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

NunuBuayanbHas
CaMOCTOSATCIbLHAS
pabora
[IpencraBnenue
pe3yabTaToOB
MPAKTUIECKIX
pabor

3ammura
TBOPYECKUX padOT
3ammura

P7, Temm7.1,72,7.3,7.4,7.5,7.6,7.7II- VHIUBUYyJTbHBIX
0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, MPOEKTOB
7.15,7.16,7.17 KonTponbHas
P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabora
P9, Temr1 9.1,9.2,9.3,949.5 Brimonaenne
P 10, Temsr 10.1, 10.2, 10.3, 104 9K3aMEHAIMOHHBIX
P11, Temmr 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, 3aJaHui
11.6 I1-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temm 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c,
13.6
P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6P 9, Temr1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 T-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3
P 13, Temm 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c,
13.6
P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6
TectupoBanue
YcrHbIi onpoc
OK 06. TIpostBsT MaremaTuaeckuit
JHUKTAHT
IpaKTaHCKO-
NunuBuayanbHas
MaTPUOTHYECKYIO TIO3UITHIO,
JEMOHCTPUPOBATH P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 CaIgOCTOHTeHBHaH
ocosnanHoe rosefenne Ha | P 6, Temb1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I-o/c, pHa ora
OCHOBE TPaTUIIMOHHBIX 6.8, 6.9, 6.10 IT-o/c, 6.11 PEACTABIICHHC
06ILeUEOBEeCKHX P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II- PE3YIIbTATOB
LIEHHOCTEH, B TOM YHCIIE C 0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, TPaKTHHECKIX
pabor
Y4€TOM TapMOHU3AIUU 7.15,7.16,7.17
3ammura

MEXHALMOHAIbHBIX U
MEXXPEITUTHO3HBIX
OTHOLLIEHUM, TPUMEHSATH
CTaHJAPTHI
AHTUKOPPYILIMOHHOIO
MOBEICHUS

P 8, Temn1 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

TBOPYECKUX pabOT
3amuTa
WHIUBUAYAJIbHBIX
MIPOEKTOB
KonTponbHas
pabota
Beinonnenue
HK3aMEHAIIMOHHBIX
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3aJaHui

OK 07. CopeiicTBOBaTH
COXPAHEHHUIO OKPYKAIOLIEH
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSATH 3HAHUS 00
W3MEHEHUU KIIMMarTa,
MPUHLIUIIBI OEPEKIUBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JNIEUCTBOBATE B

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temnr 2.1, 2.2,2.3,2.4,2.51-0/c, 2.6

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

P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c,
48,49,4.10,4.11

P5, Temrsr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,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

TectupoBanue
YcrHbIi onpoc
MaremaTndeckuit
JUKTaHT
NuauBunyansHas
CaMOCTOSITEIbHAS
pabota
[IpencraBnenue
pe3yabTaToOB
MPAKTUYECKHUX
pabot

3amura
TBOPYECKUX paboOT
3amura

YPE3BBIYANHBIX CUTYALUAX P11, Temsr 11.1,11.2, 11.3 1-0/c, 11.4, 11.5, VHIUBUYAJIbHBIX
11.6 IT-o/c, 11.7 MIPOEKTOB
P12, Temsr 12.1,12.2,12.3,12.4 Kontponbnas
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, pabora
13.6 Brimonnenue
P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 9K3aMEHAIIMOHHEIX
14.6 3aJaHui
P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6 Tecnposane
P2 Temnr2.1,2.2,2.3,2.4,2.5 .
YcTHbIN onpoc
IT-o/c, 2.6 MaremaTtuuyeckuii
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temsi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 ﬁ““m‘”
T-o/c, 4.8, 4.9, 4.10, 4.11 HAHBAAYaTbHas
P5, Temb 5.1, 5.2 cal\gocmﬂTeanaﬂ
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 1;3) e";j‘TaBneHHe
[IK 1.1. Bemonnsats [l-0/c, 6.8, 6.9, 6.10 T-o/c, 6.1 pe3yabTaToB
P7,Temn 7.1,7.2,73,7.4,7.5,7.6,7.7
MOJITOTOBUTEIIBHBIC PA0OTHI MPaKTHYCCKUX

IIPY IPOU3BOJICTBE OETOHHBIX
¥ OMATyOOUYHBIX paboT

I1-0/c,7.8,7.9,7.10 I1-0/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, Temp1 9.1,9.2,9.3,9.49.5

pabot 3ammra
TBOPUYECKHX paboT
3amura

P 10, Temsr 10.1, 10.2, 10.3, 10.4 HHAIBIAYATBHBIX

P11, Temst 11.1,11.2,11.3 ;%‘;I?TO‘J’]BBHM

IT-o/c, 11.4,11.5, 11.6 IT-o/c, 11.7 6 p

P 12, Tems 12.1, 122, 12.3, 12.4 1];3 ora

P 13, Temst 13.1, 13.2, 13.3, 13.4, 13.5 PINOHETHE

H-O/C, 136 :Z;zhl-/l[ﬁl;laHHOHHBIX

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6

P1,Temal.1,1.2,1.31II-0/c,1.4,1.5,1.6 TectupoBanue

P2, Temrr2.1,2.2,2.3,2.4,2.5 YcrHbIl onpoc
IIK 1.3. KonTposiupoBarb IT-o/c, 2.6 Marematndeckuit
KaueCTBO OCTOHHBIX U P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 JHUKTaHT
JKEIe300€TOHHBIX paboT P 4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 NuauBuyanbHas

I1-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOSITENIbHAS

P 5, Temrr 5.1,5.2 pabora
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P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5, 6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temn7.1,7.2,73,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temer 11.1,11.2,11.3

IT-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, Temsr 13.1, 13.2, 13.3,13.4, 13.5
IT-o/c, 13.6

P 14, Temsur 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

[IpencraBnenue
pe3yJibTaToB
MPAKTUICCKUX
pabot 3ammra
TBOPUYECKHX paboT
3anura
WHIUBU Ty QJIbHBIX
MIPOEKTOB
KonrtponbsHas
pabora
Beimonnenue
9K3aMCHAIIMOHHBIX
3aJaHnui
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