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PaGouas nporpamma yuyeOHoi aumcuumamusl OJI1.01 Marematnka paspaborasa Ha
OCHOBE:

- npukasa MunoOprayku Poccun ot 17.05.2012 Ned13 «OG6 yreepxacHnu (eaepaibHOro
rocy1apcTBEHHOTO 00pa3oBaTelIbHOr0 CTAHApTa cpeHero obmero oopa3oBaHua»;

- npukasa Munnpocsenierns Poceun or 12.08.2022 Ne732 «O BHECEHHH M3MEHEHMH B
denepanbHbIi rocy1apcTBeHHbIH 00pasoBaTe/ibHEIil CTaHapT cpeiHero obuiero obpasoBaHmsl,
yTBepk/IeHHbIH npukasoM MunoGpraykn PO ot 17.05.2012 Ned13»;

- npukaza Munnpocsemenus P® or 15.11.2023 Ne 863 «O6 yrsepkacHHH
denepaibHOrO  roCy/IapCTBEHHONO  00pa3oBaTeALHOrO  CTaHJapTa CpeaHero  CpejHero
oOpazosanus no npogeccun 15.01.05 «Cpapuuk (py4Ho#f ¥ 4YaCTHYHO MEXAHH3HPOBAHHOM
CBAPKU(HAMNIABKH)»;

- npukaza Munnpocsemerus Poceun ot 01.09.2022 Ne796 «O BHecenHn M3MEHEHHMH B
(enepanbHble rocyapcTBeHHbIE 00pa30BATEIbHBIE CTAHAAPTHI CPEAHEr0 NPO(ECcCHOHATBEHOTO
obpazopanuns»;

- npHkasa Munucrepcta npocsemenns PO or 28 asrycra 2020 r. Ne 442 «O6
yrBepkIeHHn Tlopsaka opraHu3ailMd M OCYIIECTBAEHHA 00pa3oBareabHOR JEATENLHOCTH 110
OCHOBHBIM 00111€00pa30BaTe/IbHBIM NporpaMMam - 00pa3oBaTeNbHBIM NPOrPAMMAaM HAYaIBHOIO
ofuiero, OCHOBHOTO 00OMIETO M cpeanero o0mero 00pazoBaHus»;

- npuka3a Munucrepcrea npocsemiennss P@ ot 28 asrycra 2020 r. Ne 442 (pea. Ot
20.11.2020) «O0 yreepxneHun [lopsaka opraHu3aln¥ H OCYLIECTBICHHS 00pa3oBareIbHOM
AEATEALHOCTH 0[O OCHOBHBIM 00me0Opa3oBaTenbHbIM TIpOrpaMMaM - 00pasoBaTeIbHBIM
NpOrpamMMam Ha4yaibHOro O0LIEro, OCHOBHOIO OOIIEro i cpeaHero obuiero 06pasoBaHus»;

- pacniopsikenns Munnpocsemenns Poccuu ot 30.04.2021 N P-98 «O6 yrtBepikiaeHnn
Konuenimn npenoaaBanns o0meoOpa3oBaTeNbHbIX AUCUAIUIME C YYETOM NpodecCHOHANBHON
HANPABJIEHHOCTH NPOIPAMM CPEAHEro NpodeccHoHATEHOrO 00pa3oBanus, pealn3yeMbIX Ha Oase
OCHOBHOTO 00111er0 00pa3OBaHHA»,

- npukasa MunncrepcTBa npoceemeHus P® or 24 asrycra 2022 r. Ne 762 «O6
yreepizieHin [lopsiika opraHu3aMy | OCYHICCTBICHHS 00pa30BaTe/IbHONW AEATENBHOCTH M0
0Opa3oBaTeNbHBIM [IPOrpaMMaM CPeHero NpodeccHOHaILHOTO 00pa3soBaHUs»;

- npukasa Munucrepcrea mpocsemeans P® ot 23 HoaGps 2022 r. Ne 1014 «O6
yTBepkaeHnH deaepanbHOM 00pasoBarTe/ibHON NPOrpaMMEl CpeIHEro 00mero oopa3oBanus»,

- pacnopskenns Jlenapramenta npodeccnoHanbHoro odpasosanus ToMmckoi o6aacTi ot
13.02.2023 Ne71 «O BHeApeHHN METOANK NpenofaBaHHs 00mieodpa3oBaTe bHbIX ARCUHMIUINH C
YYETOM NpOGeCCHOHATHHON HANPABICHHOCTH MPOrpaMM IpodeccHoHanbHoro obpasoBanus,
peannsyeMblx Ha 0ase OcHOBHOro obuero oOpa3oBaHHs B paMkax (ENepajbHOrO NpoeKTa
«CoBpeMeHHas 1KOJAa», B npodecCHOHANBHBIX 00pa3oBaTeNbHEIX OpraHu3auusax ToMCKO#
obzactu B 2023 roay»;

- ipuMepHoit pabouelt nporpaMMbl 061eobpazoBaTebHOM AHCHMNANHL «MaremaTnkay
s npodecCHOHANBHBIX 00pa30BaTeIbHBIX OpraHu3almi (yreepkacHa Ha 3aceaannn Cosera no
OLICHKE COAep/aHHs W KauecTBa NMPHMEPHBIX pabounx nporpamm 001eo0pa3’oBaTeEHOIO H
CONMAIBLHO-IYMaHMTAPHOTO LIMKIIOB CpeAHEro mpoeccHoHanbHOrO 00pa3soBaHHs

[Tpotokon Ne 14 ot «30» nosGps 2022r.).
3asenyrommii VY
T.B. Epmosa « /% » £ 204

PaspaboTuuk: _ éé é ’ M.H. Kusa, npenoznasarens
PACCMOTPLIIO

HAa 3aceflaHny Metoauydeckoit komuccun (MK)
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1. O0mas xapakTepuCTHKA NPUMePHOIi padodeii mporpaMmbl 001e00pa3oBaTe/JbHOM
aucuumanabl OAI1.01 «MaTemaTuka»

1.1. MecTto AMCHUILVIMHBI B CTPYKType mnpo(ecCHOHAIBLHOI 00pa3oBaTebHOI
nporpammsl CI10:

O6bmeoOpa3oBaTenbHas IucHUIUIMHA «MartemaTtukay sBIeTCS 00s3aTENbHONW YacThbiO
0011e00pa30BaTeIbHOTO LKKIA 00pa3zoBaTelbHON mporpaMmbl B cooTBerctBuu ¢ @I'OC 1o
npodeccun 15.01.05 «Cpapuiuk (pydyHOH M YaCTUYHO MEXAHU3UPOBAHHOM CBapKHU(HAIUIABKH)»;

1.2. lleau 1 nJIaHUpPyeMble Pe3yJibTAThl 0CBOCHUS IMCIUIJIUHBI:

1.2.1. Heap AMCHUIIHHBI

Copepxanme  MporpaMMbl  00IIe0Opa3oBaTeNbHOW  JUCHHUILTUHBI  «MareMaTukar
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3YJIbTATOB €€ U3yueHUsl B cOOTBeTCTBUU ¢ TpeboBanusamMu OI'OC
COO c¢ yuerom npodeccronanibHo HarpaBienHnoctn @I'OC CIIO.

1.2.2. TlnaHupyemble Ppe3yJabTaTbl OCBOEHHsI 0011e00pa30BaTeIbHONl JUCHMIIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHue qUCUUIUIHA HMeeT pu popmupoBanuu u passutun OK u I1K.



O01mue KOMIETEeH NI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

Oﬁume1

]_II/ICIII/IIIJII/IHaprIeZ

OK 01 Beibupats criocoosl
pEIICHUs 33129
podeCCHOHATLHON

eI TeTbHOCTH IPUMEHHUTETHHO

K Pa3JIMYHBIM KOHTCKCTaM

FOTOBHOCTh K TpPYIy, OCO3HAaHHE IIEHHOCTH
MacTepCcTBa, TPYIOII00UE;

TOTOBHOCTH K  aKTHBHOH  JIESITEILHOCTH
TEXHOJIOTUYECKON M COLMAIIBHOM HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATh |
CaMOCTOSATENILHO BBITIOJHATH TAKYIO JICSITEIIbHOCTD;
HUHTEPEC K Pa3IMYHBIM chepam
podecCHOHATEHOM JIeATEIIEHOCTH,
OBiageHue YHUBEPCAIbHBIMU
[MO3HABATEILHBIMH JCHCTBUSIMH:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

yueOHBIMU

- CaMOCTOSITENILHO (bopmynHpoBaTh u
aKTyalM3MpoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIIMBaTh CYIIECTBCHHBIH MpPHU3HAK WIIH
OCHOBAaHHS I CpaBHCHHS, KiIacCU(DUKAIUK U
0000IICHMS;

ONpeNeNaTh IEIH JIeATEIbHOCTH,
MapaMeTpbl U KPUTEPUU MX JTOCTHKCHHUS,
- BBISBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
[pacCMaTpUBAEMBbIX SBJICHHSIX;

- BHOCHTb KOPPEKTHBBI B JEATEIBHOCTD, OIICHHUBATH
COOTBETCTBHE pE3YJIbTATOB  IIEJSM, OICHHBATh
[PHCKH ITOCIIEICTBUI JIEATETbHOCTH,

- pa3BMBAaTh KPEATUBHOE MBIILICHUE MPH PEUICHUU
PKU3HEHHBIX TIPOOIIEM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

3a1aBaTb

-BJIaJIETh METO/IaMU JI0Ka3aTeNIbCTB, AITOPUTMAMU PEIIECHUS
3agad; yMeHue hopMyaupoBaTh ONpeAeIeHHs, aKCHOMBI U
TEOpPEMBbI, IPUMEHSATh UX, IPOBOJIUTH 10Ka3aTeIbHbIE
[paccyKIeHHs B XOZI€ PELICHUs 3a/ay;

- YMETb OIEPUPOBAThH MOHATHSMHU: CTEIIEHb YUCIIA, JOrapupm
UKCIIa; YMEHUE BBINOJIHATH BBIYUCIIEHUE 3HAYEHUN U
peoOpa30BaHuUs BBIPAKEHUN CO CTENEHAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BRIPAKCHUH;

- YMETb ONIEPUPOBATH MOHATHIMMU: PALUOHAIbHBIE,

M ppalOHaIbHbIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
iorapupmMuUecKue, TPUrOHOMETPUUYECKIE YPAaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHAMMU: (PYHKINS, HETIPEphIBHAS
(byHKIMS, TPOU3BOAHASA, IEpBOOOpa3Hasi, ONpeaeIeHHbIN
MHTETpaJl; yMETh HAXOIUTh IPOU3BOAHBIE DJIEMEHTAPHBIX
(yHKIIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIE0OBATh B
MPOCTEHIINX CIy4asiX (YHKIMU Ha MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIINE U HAMMEHbIINE 3HaUeHUsI (PYHKUNN; CTPOUTH
rpadMKu MHOTOYJICHOB C HCIOJIb30BAHUEM arlapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHATh POU3BOIHYIO MPU
[PELICHNN 3a]a4 Ha ABM)KEHUE; PellaTh MPAaKTUKO-
OpUEHTUPOBAHHBIE 33/]a4l HAa HAaUOOJIbIINE U HAUMEHBIIIHNE
3HAUEHUS, HA HAXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATh MOHATUSAMU: pallMOHANIbHAS (QYHKIHS,
roka3zaTenabHast QyHKIMS, CTelleHHast QyHKIMS,
imorapu@muueckas pyHKINS, TPUTOHOMETPUYECKUE PYHKIINH,
oOpaTHbIe GYHKINHU; YMEHHE CTPOUTH TpapUKH HU3yUYEeHHBIX

! YKa3bIBalOTCA IMUHOCTHbIE 1 MmeTanpegmeTHble pesynbTaTtel U3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHon ¢opme, bopmupyemble
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 OucumnnnHapHsble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C MX MOHbIM NepeyHem Bo PrOC COO (B nocnegHen pegakumm ot 12.08.2022




- BJIJICTh HaBBIKAMHU y4EOHO-HMCCIICOBATEIILCKOM H
HpOCKTHOﬁ ACATCIbHOCTH, HABBIKAMH Pa3pCHICHUSA
po0em;

BBIABJIITE HNPUYUHHO-CICACTBCHHBIC CBA3U U
AKTYaJIM3UpPOBATh 3a/1a4y, BBIJIBUTaTh THIIOTE3Y €€
[PCIICHUA, HaXoaUuTh APTryYMCHTEIL JJIA
I0Ka3aTeNnbCcTBA CBOMX YTBEPXKACHUM, 3a]laBaTh
[1apaMeTpbl U KPUTEPUU PEIICHUS,

AQHAJIM3UPOBATh IMOJYYCHHBIC B XOJE PEUICHHS
3ada4n pE3yJIbTaThbl, KPUTHUYCCKU OLCHHUBATHL UX|
ITOCTOBEPHOCTh, IPOTHO3UPOBAaTh HW3MEHCHHE B
HOBBIX YCJIOBUSX;

-- YMETb IEPEHOCUTh 3HAHHS B MO3HABATEIbHYIO U
IIPAKTUYCCKYIO oOnactu KHU3HECACATCIIbHOCTH,

- yMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbBIX
MpeAMETHBIX 00JIacTeH;

- BBIIBHUTaTh HOBBIE HJe, MpesaraTh,
OpI/IFI/IHaHI)HI)IG IIoaXOabl N pemeHI/m;

141 CIIOCOOHOCTH 170.4 HCIIOJIBL30BaHHUs B

[T03HABATEIILHONW U COLMAIBHON IPAKTUKE

(hyHKIMH, UCTI0JIB30BaTh IpaUKH MPU U3yYEHUH MPOIIECCOB U
3aBUCUMOCTEH, IPU PELICHUH 3a]1a4 U3 IPYTUX YU4EOHBIX
IPEIMETOB U 3a]1a4 U3 pealbHOM KU3HH; BhIpakaTh (hopMyliaMu
3aBUCUMOCTH MCIKY BCIIMYMHAMU,

- YMETh peliaTh TEeKCTOBBIC 33/1a4M Pa3HbIX THUIIOB (B TOM YHCIIe
Ha IIPOLCHTHI, J0JIM 1 4aCTHU, Ha IBUXKCHUC, pa60Ty, CTOUMOCTB
TOBApOB U YCIYT, HAJIOTH, 33J1a4u U3 00JaCTH yIpaBICHUS
ITMYHBIMA M CEMEHHBIME (DMHAHCAMU); COCTABIISITh BEIPAKECHUS,
YpaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MICCJIEZIOBATD [TOJIyUEHHOE PEIICHNE U OLIEHUBATh
PaBI0NOI00HOCTh PE3yJIbTATOB;

- YMETh OIIEPUPOBATH MOHATUSAMU: CpeHEee apuMeTHIeCcKoe,
MearaHa, HauOoblilee ¥ HauMEeHbIIIee 3HaUeHUs, pa3Max,
crepcusi, CTaHJapTHOE OTKJIOHEHNE YHCIIOBOIO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETUPOBATH HH(DOPMALIKIO, TTPEJICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarolryro CBOMCTBA
[pEATbHBIX MPOLIECCOB U ABIEHUH; PEICTABIATH HH()OPMALIUIO C
TIOMOIIBIO Ta6J'II/III " auarpamMm; UCCI€a0BaTb CTATUCTUYCCKUC
TaHHBIC, B TOM YHCTIE C TPUMEHEHHEM IpaUuecKux METOAO0B U
PIEKTPOHHBIX CPEJICTB;

- YMETb ONIEPUPOBATH MOHATUSIMH: CIIYyHYailHBIA ONBIT U CIy4ailHOE
COOBITHE, BEPOSATHOCTD CIYYatHOrO COOBITHS; YMEHUE BBIYUCIIATD
BEPOSATHOCTH C UCTIOJB30BAHUEM IPaPUUIECKUX METOJIOB;
[IPUMEHSTH (POPMYJIBI CIIOKEHHSI U YMHOKEHHSI BEPOSITHOCTEH,
KOMOMHATOPHBIE (PaKThI U (HOPMYIIBI PU PELICHUH 33/1a4;
OILICHUBATb BEPOATHOCTH PCAJIbHBIX CO6BITHfI; 3HAaKOMCTBO CO
CIIy4yallHbIMHU BEIMYMHAMU; YMEHUE IPUBOJIUTH PUMEPHI
ITPOABJICHUSA 3aKOHA OOJIBIINX YHUCET B MMPUPOAHBIX U
OOIIIECTBCHHBIX SIBICHUSX;

- YMCTb OIICPpHUPOBATH IMOHATHUAMM: TOYKA, IIpAMasA, IJIO0CKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKpEIINBAIOIIHUECS MPSMBIE,
MapalJICJIbHOCTE U NCPICHAUKYIAPHOCTD MPAMBIX U HHOCKOCTeI\/’I,

YT'OJI MCKIAY MPSIMBIMHA, YTOJI MCKOY HpHMOﬁ 1 IJNIOCKOCTBIO, YI'OJI

6



MEK]Ty TNIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO TUIOCKOCTH,
[PACCTOSIHUE MEXTY MPSMBIMHE, PACCTOSTHUE MEKY IIIOCKOCTSAMU;
[YMEHHE HCITOJIB30BATh MPH PEIICHUH 33]1a4 U3y4CHHBIC (DaKThI U
TeOpEeMBbI INIAHUMETPUHN; YMEHUE OIICHUBATH pa3Mepbl 00BEKTOB
OKPYKaFoIIero Mupa,

- YMETh OIEPUPOBATH MOHSATUSMHU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHHKA, Ky0, MmapajuiesenuIe, pu3Ma, IupamMmuia,
(urypa v MOBEpXHOCTH BpaIICHUS, IWIMHIP, KOHYC, 11ap, chepa,
ceueHusl (PUTYpBI BpaIlleHHUs, INIOCKOCTb, Kacaromascs CQepsl,
[IVTHH]PA, KOHYCA, TUIOIIAIh TTIOBEPXHOCTH MHUPAMUJIBI, IIPU3MEI,
KOHYca, IIMIMHPA, TUI0Maas chepbl, 00beM Kyoa,
MPSIMOYTOJIEHOTO TIapaJlICIICIINIIC A, ITAPAMUIBI, IIPU3MEI,
[IMIMHIpA, KOHYCa, [Iapa; YMEHHUE H300pakaTh MHOTOTPaHHUKH U
MOBEPXHOCTH BPAIICHUS, X CEUYCHUS OT PYKH, C TTIOMOIIIHIO
YEePTESIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMCHUE
[pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMECHUE
[pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- YMETh OIEPHPOBATH MOHSATUSIMU: JIBIIKCHUE B TIPOCTPAHCTRBE,
M0/100HbIE PUTYPHI B IPOCTPAHCTBE; UCIIOIH30BATh OTHOIIICHUE
rIoa el MoBepxHoCTeN 1 00bEMOB OJIOOHBIX (GUTYp MPU
[PEIICHUH 3a]1aY;

- YMETh BBIYUCIIATH TCOMETPHYCCKHUE BEITMYNHEI (JUTMHA, YTOJ,
MUI0I11a/1b, 00BEM, MJIOIIAAb TOBEPXHOCTH ), HCTIONB3Yys U3YUCHHbBIE
(hOpMYITBI U METOJIBI;

- YMETh ONEPUPOBATH MOHATUSMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaJISIpHOE MPOM3BEECHHUE, YTOJl MEXKIY BEKTOpaMHU, CyMMa
BEKTOPOB, ITPOU3BE/ICHNE BEKTOPA Ha YMCIIO; HAXOIHTH C
MMOMOIIBIO U3YUYEHHBIX (HOPMYII KOOPIMHATHI CEpEINHBI OTPE3KA,
[PACCTOSTHHE MEXTY IBYMST TOUKAMHU;

- YMETh BBIOUPATH MOAXOSAIINN U3ydEeHHBIA METO AJISl PELICHUS
3a/1a4r, paclio3HaBaTh MaTeMaTHIeCKue (DaKThl U
MaTeMaTHYeCKHe MOJICTTH B PUPOTHBIX M OOIIECTBEHHBIX




SIBJICHUSIX, B UCKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPBI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTEMAaTHYECKON HAYKH.

- YMETb OIIEpUPOBATh MOHATUSAMU: OIPEACIEHUE, AKCUOMA,
TeopeMa, CIIEICTBHUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCHIIbHBIE ()OPMYITMPOBKH; YMEHUE (POPMYITUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
[IPUMEPBI U KOHTPIIPUMEPHI, HCII0JIb30BATH METO
MaTEMAaTUYECKON UHIYKIUH; IIPOBOJUTD J0Ka3aTeIbHbIC
[pacCcyX/1€HUsI IPU PELIEHUHN 33]1a4, OLIEHUBATh JIOTHYECKYIO
[IPABUJIBHOCTb PACCYXICHUM;

- YMETb OIIEPUPOBATh MOHATUSMU: MHOKECTBO, IT0JIMHOKECTBO,
oIepaly HaJl MHOXKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar i OMMCaHUs pealIbHbIX IPOLECCOB U
SIBIICHUI [IPU PELIEHUH 3a/1a4, B TOM YUCIIE U3 APYIHX y4eOHBIX
[pEeIMETOB;

- YMETb ONEpUPOBAThH MOHATHIMU: Tpad, CBA3HBIHN rpad, 1epeso,
LMKJI, Tpad Ha MJIOCKOCTH; YMEHUE 3a7aBaTh U OMHUCHIBATh Ipadbl
[Pa3IMYHBIMU CIIOCOOAMU; MCII0JIb30BaTh rpadbl MPU PELICHUN
3amay;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMU: COYETAHUE,
[epecTaHOBKA, YUCJIO COYETAHMM, YUCIIO MTEPECTAaHOBOK; OMHOM
HpioTOHA; yMeHNe MPUMEHATh KOMOMHATOPHBIE (PAKTHI U
[paccyX/eHUs ISl pelIeHus 3a/1ay;

-YMETb OIIEPUPOBATh OHATUSMHU: HATypaJIbHOE YNCIIO, LIEJI0E
YUCII0, OCTATOK MO MOAYJIF0, PAllMOHAIBHOE YUCIIO,
MppaliOHAIBHOE YMCII0, MHOXKECTBA HATypaJIbHbIX, LIENbIX,
[pallMOHAIbHBIX, EHCTBUTENBHBIX YHCEN; YMEHUE UCIOIb30BaTh
[PU3HAKY JETUMOCTH, HAUMEHBIINN OOIIUI 1eIUTENb U
HauMeHblIee o0lee KpaTHoe, anroput™ EBkiuaa npu peuieHuu
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3UIIMOHHBIMHA CUCTEMaMH
CUHCIICHHUS;

- yMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: CTENEHB C LIEIBIM




[oKa3aTesaeM, KOpeHb HaTypajbHON CTENEHH, CTETIEHb C
[paIllMOHAIBHBIM TTOKA3aTeNIeM, CTETIEHb C ICHCTBUTEIBHBIM
(BEIIECTBEHHBIM) TIOKa3aTelieM, JJorapudM 4uciia, CHHYC,
KOCHUHYC U TAHT€HC MPOM3BOJIBHOIO YHCIIA;
- YMETb ONIEPUPOBATH MOHATHAMMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHU I
1 HEPaBEHCTB, PABHOCHJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CUCTEM, pallMOHAJIbHbIE, UPPALIMOHAIbHBIE, I0Ka3aTEIbHbIE,
CTEIEeHHbIE, JJorapu(pMUUECKue, TPUTOHOMETPUUECKHUE
YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE pPeliaTh YPaBHEHHS,
HEpaBEHCTBA U CUCTEMBbI C [TOMOILBIO PA3JIMYHBIX IPUEMOB;
[pelIaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C [TapaMETPOM;
PUMEHSTh YPaBHEHMs, HEPAaBEHCTBA, X CUCTEMBI JJISl pEIIECHUS
MaTeMaTHYECKUX 33a]a4 M 3a/1a4 U3 Pa3JIMIHbIX 00JIacTel HAYKU U
[peabHOM YKU3HU;
-yMeTh CBOOO/IHO OIEpUPOBATh MOHATUSAMU: TpaduK QyHKINH,
oOpaTHast PyHKIUS, KOMIO3ULUS GYHKUUH, TMHEHHas QyHKIMS,
KBaJpaTU4Hasl GYHKIHUS, CTeNIEHHAs (PYHKIHS C TIETBIM
MokaszaresaeM, TPUTOHOMETpUUecKre GyHKINU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
iorapumuyueckas yHKLUUU; YMEHUE CTPOUTH TpaduKu
(hyHKIMH, BBIIIOJIHATH IpeoOpa3zoBaHus rpaduKoB QyHKIUI;
[YMEHHE HCII0JIb30BaTh rpaduku GyHKIMN A1 U3yUSHUS
[TPOLIECCOB U 3aBUCUMOCTEN NP PELICHUH 3a/1a4 U3 IPYruX
y4eOHBIX IPEAMETOB U U3 PealbHOM KU3HU; BHIPAXKaTh
(hopMyIaMu 3aBUCUMOCTH MEXK]Ty BETHIYNHAMU;
YMEHHUE CBOOOJHO ONEPUPOBATH MOHATUSMU: YETHOCTh (DYHKIIHH,
MEepUOJUYHOCTh PYHKIIMU, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTh (DYHKITUH, SKCTpeMyM (YHKINHU, HAnOOIblIee U
HaMEHbIIIee 3HAYCHUsT PYHKIIMU Ha IPOMEKYTKE; yMEHHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;
[YMEHHE UCII0JIb30BaTh CBOMCTBA U rpa@uKu GyHKIUH [
€IIeHHs YpaBHEHH, HEpaBEHCTB U 33/1a4 ¢ NapaMeTpamy;




M300pakaTh Ha KOOPAUHATHON MJIIOCKOCTH MHOYKECTBA PELLICHUN
YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMETb CBOOOJJHO ONIEPUPOBATH MOHATHIMHU:
[10CIIeI0BATEIbHOCTD, apu(METHUECKAs IIPOTPECcCHs,
reoMeTpHUEecKas Iporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpHUUecKas IPOrpeccus; yMeHHE 3a/1aBaTh
[10CJIEJ0BATEILHOCTH, B TOM YHCJIE C TOMOILBIO PEKYPPEHTHBIX
(hopmyu;

- YMETb OIIEPUPOBATH MOHATHIMU: HEMPEPHIBHOCTD (PYHKIIMH,
ACHMITTOTHI rpaduka GyHKINH, IEpBast U BTOPAst IPOU3BOIHAS
(yHKLIMH, TEOMETPUYECKUN U PU3MUECKUI CMBICI IPOU3BOHOM,
1epBooOpa3Hasi, ONpeAeICHHbI UHTETpaJl; yMEHUE HAXOUTh
ACUMIITOTHI rpaduka GyHKINU; YMEHHE BBIYUCIIATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEICHMS], YACTHOT'O U KOMIO3UIIMU (DYHKIIUH,
HAXOIUTh YpaBHEHHE KacaTeJIbHOU K rpaguKy GyHKIMHU;
[YMEHHE UCII0JIb30BaTh MPOU3BOIHYIO JIJISl UCCIIEA0BAHUS
(yHKUIMH, JUTsT HAXO0XKICHUS HAMTy4IIero PelIeHus B
[IPUKJIaJHBIX, B TOM YHUCJIE COLMAIBHO-I)KOHOMUYECKUX U
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOJUTh IUTONIAIA U 00BEMBI GUTYP C TIOMOIIBI0 HUHTETPAJIA;
[PUBOINUTH MPUMEPBI MATEMAaTHUECKOT0 MOJICIIUPOBAHUS C
MOMOLIBI0 AU PepeHIInaTbHbIX YPABHEHHUI;

- YMETb OIIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIa, MO1YJIb U apTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3alrucu KOMIUIEKCHBIX YHCel
(reomeTpuueckas, TPUTOHOMETpHYECKas U anredpandeckas);
YMETh MPOU3BOIUTH apu(hMETHUECKUE IeHCTBUS C
KOMIUJIEKCHBIMU YHCJIaMU; IPUBOJUTH PUMEPHI UCTIOTb30BaAHUS
KOMIUJIEKCHBIX YHCET,

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CPEHEE
apupMeTHIecKoe, MeaHa, HauOoJbIllee U HaUMEHbIIIee
3HAUEHUS, pa3Max, IMCIEPCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
OIMCaHMsI YMCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh
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CTaTUCTUUYECKUE JaHHbIE, B TOM YUCIIE C IPUMEHEHUEM
rpadu4ecKuX METOJOB U SJIEKTPOHHBIX CPEACTB; rpaduuecKu
1iCCIIeI0BaTh COBMECTHBIE HAOJIIOICHHSI C IOMOIIBIO IUarpamMm
[paccenBaHMs U JIMHEWHOU PErpeccuu;

- YMETh HaXOJUTh BEPOATHOCTU COOBITUI C MCIIOJIb30BaHUEM
rpadU4ecKuX METOJ0B; IPUMEHSTH IS PeIeHUs 3a71a4 (pOPMYIIbI
CJIO’KEHUS U YMHOKEHUsI BEpOATHOCTEH, (hopMyiTy MOTHOM
BeposTHOCTH, (hopmyiry bepryiun, komOuHaTOpHBIC (HAKTHI U
(bopMyJIbI; OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; yMEHUE
OIIEpUPOBATh NOHATUAMU: CIydaiiHasi BEIMYMHA, paclpeesieHue
BEPOSTHOCTEH, MATEMaTUYECKOE OXKHJIaHUE, AUCTIEPCUs U
CTaHJApTHOE OTKJIOHEHHE CIIy4aitHON BEIMYUHBI, ()YHKIIUN
[pacripe/ieIeHus ¥ IJI0THOCTH PaBHOMEPHOTO, IIOKA3aTEIbHOTO U
HOpPMaJIbHOT'O PacIIpeIeICHUI; YMEHUE UCII0NIb30BaTh CBOMCTBA
M3YyYCHHBIX paclpeesieHui Ul peleHns 3aa4; 3HaKOMCTBO C
MOHATHSIMU: 3aKOH OOJIBLINX YHCEN, METO/bI BEIOOPOYHBIX
VICCIIEJOBAHNI; YMEHHE IPUBOJAUTH IPUMEPHI ITPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
[JI0CKOCTh, POCTPAHCTBO, OTPE3OK, JIy4, INIOCKUHN yrod,
IByTpaHHbIN yrojl, TPEXTPAHHBIN YToJl, IepeceKaroImecs,
MapajyiesIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAIIIENbHOCTD U
MEPIIEHIUKYIIPHOCTD NPSIMBIX U MIJIOCKOCTEH, YTOJI MEXAY
[PSIMBIMU, YTOJI MEXY MPSAMOU U MIIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMHU; YMEHUE UCIOIb30BaTh MPU PELLIEHUH 3a4a4
M3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE OepHUpOBaTh
MMOHATHSIMH: MHOTOIPaHHUK, CEY€HNE MHOTOTpaHHUKa,
[paBUIBHBIN MHOTOTPAHHUK, IPU3Ma, MUpamMuaa, purypa u
[MOBEPXHOCThH BpallleHUs, IIWIINHID, KOHYC, 11ap, cepa, pa3zBepTka
[MOBEPXHOCTH, CEUEHUS KOHYCA ¥ LIMJIMHPA, apaJIeNbHbIE OCU
I OCHOBAHMIO, CEYEHHE 11apa, MIOCKOCTh, Kacaromascs chepsl,
LIMIMHIpa, KOHYCA; YMEHUE CTPOUTH CEYEHNE MHOTOTPaHHMKA,
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1M300pa’kaTb MHOTOTPAHHUKH, (PUTYPhI U TOBEPXHOCTHU BpaLECHU,
X CEUYEHUSs], B TOM YHCJIE C TIOMOIIBIO SJICKTPOHHBIX CPE/ICTB;
YMEHHE IPUMEHSTh CBOWCTBA NT€OMETPUUYECKUX DUTYD,
CaMOCTOSITENTLHO (hOPMYITHPOBATH OTIPEIEICHUS H3ydaeMbIX
(uryp, BbIABUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux GuUryp, 000CHOBBIBAThH WA OTIPOBEPTaTh HX;
YMEHHE MPOBOAMUTH Kiaccu(UKaLUIO GUTYp 110 pa3IHuHbIM
[PU3HAKaM, BBIIOJIHITH HEOOXOAUMBIE IOTIOTHUTEIILHBIC
[IOCTPOCHUS;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMHU: TUIOIIAAb (DUTYPHI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSHUE OT TOYKHU 10
TUIOCKOCTH, PACCTOSIHAE MEX/TY MPSIMBIMH, PACCTOSTHUE MEKIY
[UIOCKOCTSIMU, IUIOIIAb c(hepbl, M0 1b TOBEPXHOCTH
PaMU/IbI, TPU3MBI, KOHYCa, IWIHHAPA, 00beM Ky0a,
[PSMOYTOJIBHOTO Napajuieenunesia, MupaMusl, IPU3MBL,
[MIMHAPA, KOHYCA, Iapa; YMEHHE HaXOJAUTh OTHOIICHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHIMHU: IBIKEHHE,
napasieNbHbI IepeHOC, CHMMETPHSI Ha TNIOCKOCTH U B
[IPOCTpaHCTBE, TOBOPOT, IPeoOpazoBaHue No00us, 10 J00HbIE
(uryphl; yMEHHE paclo3HaBaTh paBHbIE U 110100HBIE GUTYPHIL, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE

MCIIO0JIb30BaTh T€OMETPUUYECKHE OTHOLICHUS, HAXOIUTh
reoMeTpUUYECKHEe BEIUUNHBI (JUIMHA, YroJl, IJI01alb, 00beM) Ipu
[pEILICHUH 33]a4 U3 APYIUX YUeOHBIX ITPEIMETOB U U3 peabHON
PKI3HH,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
cricTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOUYKH, KOOPINHATHI
BEKTOpa, CYMMa BEKTOPOB, ITPOU3BECHNE BEKTOPA Ha YUCIIO,
[pa3IoKeHne BEKTOpa Mo 0a3ucy, CKaIsipHOE TPOU3BEACHNE,
BEKTOPHOE IPOU3BEICHUE, YOI MEXKAY BEKTOPaAMH; YMEHUE
MCTIOJIh30BATh BEKTOPHBIN M KOOPAWHATHBIA METO/T TSI PEIICHHST
reOMETPUUECKUX 3aJ1a4 U 3a/1a4 JPYTUX y4eOHbIX IPEAMETOB;

12



ONIEPUPOBATH MOHITUAMU: MaTpULa 2X2 U 3X3, ONpeIeIUTelb
MaTpULbI, TEOMETPUUECKUI CMBICII OIIPEIEIUTES;

- YMETb MOJEIINPOBATH PEAJIbHBIE CUTYALINN HA SI3bIKE
MaTEMaTHKH; COCTABIIATh BbIPAXKECHUS, YPAaBHEHNUS, HEPABEHCTBA U
MX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE
MOJICJIN C UCTIOJIb30BAHKEM alllapaTa ajareopsl,
MHTEPIIPETUPOBATD ITOIYYEHHBIN pe3yJIbTaT; CTPOUTh
MaTEMaTUYECKUE MOJIENH C IIOMOIIbIO0 FEOMETPUYECKUX ITOHATUI
1 BEJINYUH, PEIIATh CBA3aHHbIE C HUMHU ITPAKTUYECKHE 3a/1a4H;
COCTABJISITh BEPOATHOCTHYIO MOZIENIb U HHTEPIIPETUPOBATH
[10JIy4YEHHBIA PE3yJIbTaT; pellaTh MPUKIIAJHbIE 3a1a4l
CpeICTBAMHU MAaTEMaTUYECKOIO aHAJIN3a, B TOM YHCIIE COLIUAIBHO-
HPKOHOMHYECKOT0 U (PU3UUECKOT0 XapakTepa;

- YMEHUE BBIOMPATH MOAXOSIINI METOT ISl pEIICHHS 3a/1a4H;
[NOHMMAHHE 3HAYMMOCTH MaTEMAaTUKH B U3yYCHUU NIPUPOAHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SBJIEHUH; YMEHUE PACIIO3HABATh
[IPOSIBJIEHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUMCKON U
MUPOBOM MaTEMaTU4YECKON HAYKU

OK 02 HMcnonb3oBaTh
COBpPEMEHHBIE CPECTBA
[OKCKa, aHaJIn3a U
MHTEpIpeTanuyu nHHOpMaIny,
1 ”HOPMAIMOHHbIE
TEXHOJIOTUU JIJISl BBITIOJTHEHUS
3amad mpodeccuoHambHOM
NesaTeNbHOCTH

B 005acTH LIEHHOCTH Hay4YHOTO MIO3HAHUS:
-c(hopMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd U OOIIECTBEHHON NpPaKTHKH,
OCHOBAHHOTO Ha Janore KYJIbTYD,
CIOCOOCTBYIOIIIETO OCO3HAaHUIO CBOEro MecTa B
[OJINKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM U YHUTATEILCKOM]
KyIbTYpbl KaK CpEACTBa B3aUMOJIEHCTBUS MEXKIY)|
UTIOJIbMU U TTI03HAHUS MUPA;

- OCO3HAaHHME LEHHOCTM HAy4yHOH JIESITENIbHOCTH,
TOTOBHOCTb OCYILECTBIATh IIPOEKTHYIO u
MCCIIEIOBATENbCKYIO ESTENbHOCTh MHANBUAYAIBHO

- yYMETb OINEpPUPOBaTh TMOHATUSAMU: palUOHAIbHAS (QYHKIMS,
MOKa3aTeNbHAs byHKIHA, CTETICHHAs byHKIHS,
nmorapugmuueckas (QyHKUMS, TPUTOHOMETpUUYECKHE (YHKIUH,
oOpaTHble (YHKLMHU; YMEHHE CTPOUTh TpapuKud H3yYEHHBIX
(yHKIMH, KMCHOJB30BaTh rpapuKy MpU U3YyYEHUH IPOLIECCOB U
3aBUCUMOCTEH, MpH peleHUH 3aJad U3 JPyruxX YyueOHbIX
[peIMETOB U 3aJa4 U3 peajbHOW >KU3HU; BbhIpakaTh (popmynamu
3aBUCUMOCTH MEKIy BETUUMHAMU;

- YMETh OIEpPUPOBATh MOHATHUSAMHU: TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH
1 HEpaBEHCTB, pPABHOCWJIBHOCTh YypaBHEHUI, HEPaBEHCTB H
CHUCTEM, pallOHaJbHBIEC, MppALMOHAIbHBIEC, IOKA3aTEIIbHBIE,
CTETIEHHBbIE, jJorapugmuueckue, TPUTOHOMETPUUYECKUE

1 B IpyIIIE.

YpPaBHEHUsI, HEPABEHCTBA U CUCTEMBI; YMETh PEIIAaTh YPaBHEHHS,
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OnnaneHue YHHUBEPCATbHBIMU
[M03HABATEILHBIMU JICHCTBUSMMU:

B) paboTa ¢ mHpOpMaITUEHi:

- BIIQJCTh HABBIKAMHU TOJTY4YEHUS HHPOpPMAIMH W3
MCTOYHUKOB  pPa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISTh MOUCK, aHATN3, CUCTEMATH3aIUI0 H
MHTEPIPETAIMI0 MHPOPMAIIUK PA3JIUYHBIX BHIOB H
(dhopM TIpeICTaBICHHUS,

- CO3/1aBaTh TEKCThl B pa3IMYHBIX (opmarax ¢
YIeTOM Ha3HAa4YCHHWs HMHPOpPMAIUM U IICJICBOH

y4eOHBIMHU

aQyTUTOPUHU,  BBIOMpas  ONTHUMAIBHYIO  (opMmy)
[Ipe/ICTaBICHUS U BU3YyalIU3aliy;

- OLEHMBaThb  JOCTOBEPHOCTb,  JIETUTUMHOCTH|
MHpOpMAlUK, €€ COOTBETCTBHE TPABOBBEIM H

MOPaIbHO-ITHYECKUM HOPMaM;
- WCIIONIb30BaTh CpeAcTBa WH(GOPMAIMOHHBIX H
KOMMYHUKAI[IOHHBIX ~ TE€XHOJIOTUH B  pellIeHHH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 71
OpPraHU3alMOHHBIX  3aJjad ¢  COOJIIOJICHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH OE€30MaCHOCTH,
TMTHEHBI, pecypcocOepekeHHs, IMpaBOBBIX U
DTHYECKUX  HOPM, HOPM  WH(OPMAIMOHHON
0C30IMacHOCTH;

BJIAJICTh HABBIKAMU pPACIIO3HABAHHS M 3allIUTHI
nHpopManuy, HWHGOPMAIIMOHHONW  OE30MacHOCTH
ITYHOCTH

HEpaBEHCTBA M CHCTEMBbl C IOMOLIbIO PA3JIMYHBIX I[PHEMOB;
[peliaTh YpaBHEHUS, HEPABEHCTBA U CHCTEMBl C MapaMeTpOM;
[PUMEHSATh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsSl pelICHUs]
MaTeMaTHYeCKUX 33134 U 3a7lad U3 Pa3InYHbIX 00JacTeil HayKu 1
[pE€aTbHOM JKU3HU;

YMETh CBOOOJHO ONEpPUPOBATh MOHATHSAMH: JBIKCHHE,
napajsieNbHblii  IEpeHOC, CHUMMETpPUS Ha IUIOCKOCTHU U B
[POCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHME MON00Us, MOJOOHBIE
(burypsl; ymMeTb pacro3HaBaThb PaBHbIE U IMOA0OHBIE (QUTYpBI, B
TOM 4YHCIE B TPUPOAE, HCKYCCTBE, AapXUTEKTYpe; YMETh
MCIIOJIb30BaTh ~ IEOMETPUYECKHE  OTHOLICHHUS,  HAXOJUTH)
rEOMETPUUECKUE BEITMYMHBI (JUIMHA, YTOJl, IUIOMIaab, 00BEM) TIpH
pEILICHUH 3373y U3 JAPYIMX Y4eOHBIX NMPEJAMETOB M U3 peaslbHOU
KI3HH
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OK 03 ILlmanupoBats u
[pEaIM30BBIBATH COOCTBEHHOE
podeCCHOHATILHOE U
ITUYHOCTHOE Pa3BUTHE,
[peIPUHIMATEIBCKYIO
NesITeTIbHOCTD B
podeccuoHanbHOU chepe,
MCITI0JIb30BaTh 3HAHUS 110
(bUHAHCOBOW TPAaMOTHOCTH B
[Pa3TMYHBIX KU3HESHHBIX
CUTYyaIUsX

B o6sacti 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHWS,
HTUYECKOTO MOBEICHHS,

- CIIOCOOHOCTb OLIEHMBATh CUTYallMIO U MPUHUMATH
O0CO3HAHHBIC PELICHHUS, OPUCHTUPYSICh Ha MOPAJIBHO-
HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

- OCO3HaHHWE JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOWYIHBOTO OyIyIIIero;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POJHUTENISAM U

OCHOBE  OCO3HAHHOTO  NPUHATHS  IIEHHOCTEU
CEMEWHON KW3HU B COOTBETCTBUM C TPATULIUSMHU
HaponoB Poccuu;

OBnaneHue  yHUBEPCAIbHBIMU
MENCTBUSIMU:

a) CAaMOOPTaHU3AIUS:

- CaMOCTOATENIbHO OCYILIECTBISATh MO3HABATEIbHYIO
NeSTEeIbHOCTh, BBISIBJISITH MPOOJIEMBI, CTaBUTh U

PeryasTUBHBIMU

(dhopMynupoBaTh COOCTBEHHBIE 3a1auun B
00pa3oBaTeNbHON  NIEATETbHOCTH W JKU3HEHHBIX
CUTYyalUIX;

- CaMOCTOSITEJIbHO COCTaBIIATh TUIAH pEHICHUS]

NpoOJeMbBl C YY4ETOM HMEIOIIUXCS  PECcypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CrocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO
[IIMPOKON APYIUIMHM B pa3HBIX OOJACTIX 3HaHUM,
[MOCTOSIHHO TOBBIIIATh CBOM 0Opa3oBaTENbHBIN M|
KYJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb!

MCTIOJIb30BAaTh TNPUEMBbl pedIeKCUU s OLCHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

- YMCTbL OICHHUBATL PHUCKH W CBOCBPECMCHHO

(WIn) OIpyruM 4i€HaM CEMbH, CO3JaHMIO CEMbU HaKOHYCa,

- YMETb OIIEpUPOBATh MNOHATUAMU: pauuoOHalIbHbIE,
MppaLMOHAIIBHEIE, II0Ka3aTeJIbHbIC, CTEIICHHBIE,
lorapumMuUecKue,  TPUTOHOMETPUYECKHE  ypaBHEHHUA U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETb OIICPUPOBATH IIOHATUAMHU: MHOIOIDAHHHUK, CEYCHUE
MHOTOTpaHHMKa, Ky0, Mapajulesenunesa, NOpu3Ma, IUpaMuja,

(urypa u MoBepXHOCTh BpaIlICHUs, IIMIIMHJP, KOHYC, map, cdepa,
cedeHUss (UTYpHl BpAIICHHUsS, TUIOCKOCTh, Kacaromasics cdepsl,
[IMJIMHIPA, KOHYCA, TUIOIIAh TOBEPXHOCTH MUPAMUJIbI, IPU3MBI,
MWIMHIpa,  Iomans  chepsl, o00BeM  Kyoda,
NPSMOYTOJIBHOTO — TMapajulesieluIe/ia, [HPaMHIbI,  [PU3MBI,
[VUTHH]Ipa, KOHYCa, [apa; YMEHUEe N300pakaTh MHOTOIPAaHHUKH H
[OBEPXHOCTH BpAICHHs, UX CCUCHUS OT PYKH, C IOMOIIbIO
UEPTEHKHBIX HHCTPYMEHTOB M DJIIEKTPOHHBIX CPEACTB; YMETh
[pacrio3HaBaTh CAMMETPHIO B IPOCTPAHCTBE; YMETh PAcliO3HABATh
IIPaBHUJIbHBIC MHOTOTPaHHUKH

- YMETh OINEPUPOBATH TOHSATHSIMHU: TPSMOYTOJbHAS CUCTEMA
KOOpAWHAT, KOOPAWHATBl TOYKH, BEKTOP, KOOPAWHATBI BCKTOPA,
CKaJspHOE TMPOU3BEACHUE, YTON MEXIy BEKTOpaMH, CyMMa
BCKTOPOB, IIPOM3BCACHUC BCKTOpa HaA 4YHCJIO, HAXOAUTH C
MOMOIIbIO0 M3YYEHHBIX (HOPMYNT KOOPAMHATHI CEPEIMHBI OTpe3Ka,
[pacCTOSIHUE MEXAY ABYMS TOYKAMU
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[MPUHUMATD PEIICHUS 110 UX CHUKEHUIO,

B) SMOIIMOHAJIBHBIA HWHTEJIEKT, TMPEINOoJIararouiun
c(hOpPMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBAILIMH, BKIFOUAIOIIECH CTPEMIICHUE
K JIOCTHOKCHHIO II€IM M YCIEeXY, OINTHMH3M,
MHUIIMATUBHOCTb, YMEHUE JCHCTBOBATH, UCXOS U3
CBOHMX BO3MOKHOCTEH;

- OMIIATUM, BKJIIOYAIOIIEH CIIOCOOHOCTH IMOHHUMATh
AMOIIMOHAIBHOE COCTOSIHHE IPYTHUX, YUYUTHIBATH €TI0
[PU OCYILECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh
K COUYBCTBHUIO U CONEPEKUBAHUIO;

- COLIMAIBLHBIX HaBBIKOB, BKJIIOYAIOIIHX|
CIIOCOOHOCTh BBICTpauBaTh OTHONICHUS C JIPYTHMH
ITIOIbMH,  3a00TUTBCS, TMPOSIBISATH HUHTEpPEC U
paszpemniaTh KOHMOINKTHI

OK 04 D¢ dexTuBHO
B3aMMO/IeHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/ 1€

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH U
CaMOOIIPEEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIeI0BATEIbCKOM,
[IPOEKTHOM U COLMATIbHON JIEATEIIbHOCTH;
OBnajzieHue YHUBEPCATLHBIMA KOMMYHUKATHBHBIMU
IeCTBUSMU:

0) COBMECTHAsI IeITEIIbHOCTh:

- I[OHMMaThb MW MHCHOJb30BaThb IPEUMYIIECTBA
KOMaHIHOW U UHJIMBUyaIbHOU pabOThI;

- [PUHUMATHh LEIM COBMECTHOM JIESITEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JEUCTBUSA IO
€€ JIOCTIDKEHMIO: COCTaB/IATh IUIaH ACHCTBUIM,
[pactpeieNaTh poJau C YYETOM MHEHHUM YYaCTHUKOB
00CYXKIaTh pe3yNbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSX|
[PEATbHOTO, BUPTYAIBHOTO M KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- YMETh OIIEpUPOBATh MTOHATUAMMU: CIIy4alHBIN OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIUUCIIATH
BEPOSTHOCTh C  HCIOJB30BaHUWEM TIpapUUecKUX  METOJIOB;
NPUMEHATh (POPMYJIBI CIOXKEHHUS U YMHOXKEHHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (aKThl M (GOpMyJbl TMpPU pPELICHUU 33]ad;
OLIEHUBATh BEPOSITHOCTU pPEAbHBIX COOBITHI; 3HAKOMCTBO CO
CIIydalHBIMM  BEJIMYMHAMM; YMEHHE TPUBOAUTH IPUMEPHI
NpOSIBJIEHUS 3aKOHAa OONIBIIMX YHCel B MPHUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMeTb CBOOOJHO ONEpUpPOBATh MOHATUAMU: CTENEHb C LIEJIbIM|
[OKazaTejgeM, KOpEHb HaTypaJbHOM CTENEHH, CTENEeHb C
[pallMOHAJIBHBIM IIOKAa3aTeNIeM, CTENEHb C JIEHCTBUTEIBHBIM|
(BEIIECTBEHHBIM)  TIOKa3aTesieM, Jiorapudm dYucia, CHHYC,
KOCHHYC U TAHT€HC IIPOU3BOJIBHOTO YHUCIIA;

- yMeTh CBOOOJHO OINEpPUpPOBaTh MOHATUAMHU: IpadUK (YHKIHH,
oOpaTHast GyHKUUS, KOMIIO3UIMS (QYHKIUH, TUHEHHas (yHKUuS,
KBajpaTU4Has (yHKUUS, CTeNeHHas (QYHKOUS C  [eJbIM

- OCYHICCTBJIATDH IIO3UTHUBHOC CTPATCTUYCCKOC

MokazaTejieM, TPUTOHOMETpUYeCKHe  (QYHKIUH, 0OpaTHBIE

16



[OBEJCHUE B PA3IMYHBIX CHUTYaIUSX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH HMHUITUATHBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
NICHCTBUSAMMU:

') IPUHATHE Ce0s U APYTUX JIIOJICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[P aHaJIN3e Pe3yIbTaTOB ACSITENbHOCTH;

OIIHOKH;
- pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3HUIIHH
NPyroro 4eaoBeKa

- IPU3HABATH CBOE MPABO M MPABO IPYTUX JIOJEH Ha

TPUTOHOMETPHUUECKHUE GyHKLHMY, HoKa3aresbHas y
nmorapumuyueckasi GyHKINUN; yMETh CTPOUTH Tpaduku QpyHKIHH,
BEITIOJTHSATH MPeoOpa3oBaHust rpauKoB HyHKIIHIA;

YMETh HCMOJNb30BaTh Tpapuku GYHKUUNA I U3YyYCHHS
[POLIECCOB M 3aBHCUMOCTEl NpHU pelIeHuu 3a1ad M3 JPYIux
YUEOHBIX TPEIMETOB W U3 pEaTbHOW JKU3HHU; BBIPAXKAThH
(hopMyIaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIIHH,
[EepUOUYHOCTh byHKLIHY, OrPaHUYEHHOCTh byHKLHY,
MOHOTOHHOCTh (DYHKLIHUH, SKCTpEMYM (QYHKIUH, HauOojbllee U
HalMEHbIlIee 3HAueHUs (QYHKIUM Ha IPOMEXKYTKE; YMETH
MIPOBOJIUTH MCCIICAOBAHHE ()YHKIINH;

- YMETb HCIOJb30BaTh CBOMCTBA M Tpapuku (QYHKUUN A7
[peIIeHHsI ypaBHEHUI, HEPABEHCTB MW 3a7ad C IlapaMeTpPaMu;
M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTU MHOKECTBA pelICHUM]
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

OK 05 OcyiiecTBasiTh YyCTHYIO
1 THCbMEHHYIO
KOMMYHHUKAIMIO HA
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
lyueToM ocoOeHHOCTeN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00macTu 5¢cTETHYECKOr0 BOCITUTAHUS:

- OCTETHUYECKOE OTHOIICHHE K MHUpPY, BKIIOYasd
PCTETUKY OBbITa, HAYYHOTO ©  TEXHHYECKOTO
TBOpPYECTBA, CIIOpPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHHUH;

- CIIOCOOHOCTh BOCHPUHMMATH pa3jMyYHbIE BHJIb]
MCKYCCTBAa, TPAaJULMM U TBOPYECTBO CBOETO U
IPYTMX  HapoJOB, OIIyIIAThb  SMOLUOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYMMOCTH [UIsl JMYHOCTU M|
00I1IeCTBa OTEYECTBEHHOI'O U MHUPOBOT'O MCKYCCTBA,
PTHUYECKHUX KYJbTYPHBIX TPAaJUIMNA M HApPOIHOIO
TBOPYECTBA,;

- TOTOBHOCTb K CAMOBBIPQ)KEHHUIO B PA3HBIX BHJAX
MCKYCCTBAa, CTPEMJICHHE IIPOSBIATH  KAayeCTBA
TBOPYECKOM JIMYHOCTH;

- YMETb OIEpPUPOBATH MOHATHSIMHU: CpelHee apu(pMeTHUYECKOE,
MeauaHa, HauOousblliee W HaWMEHblee 3HaueHus, pasMax,
icriepcus, CTaHAAPTHOE OTKJIOHEHME 4YMCIOBOrO  Habopa;
[yMeHue U3BJIEKATh, WHTEPIIPETUPOBATH nH(popMaIuio,
NpeACTaBICHHYI0 B TaliuIax, Ha JuarpaMMax, rpadukax,
OTPaKAOIYI0 CBOWMCTBA pEAIBHBIX IIPOLECCOB U  SBICHMI;
NpEeACTaBIATh MHPOPMALUMIO C TMOMOILIbIO TAaOMHUI U JHarpamM;
pcCIeaoBaTh CTaTUCTHYECKHE JaHHble, B TOM 4YHUCIE C
[pUMEHEHHEM TpapUUECKUX METOA0B U SJIEKTPOHHBIX CPEJICTB;

- YMEThb OIIEpUPOBATh IMOHATUAMM: TOUYKA, MPAMAsl, IUIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIA YIroOJ, CKPELIUBAIOIIMECS IIPSIMBIE,
[MapajuIeIbHOCTh U MEPIEHINKYIIPHOCTh NPSIMBIX U IJIOCKOCTEH,
YTOJI MEXAY MPSAMBIMHU, YIOJI MEXAY NPSMOM U INIOCKOCTBIO, YIOJl
MEXKy IUIOCKOCTSMH, PACCTOSHHME OT TOYKM JO IUIOCKOCTH,
[PAcCTOsTHUE MEXAY IIPSMBIMU, PACCTOSTHUE MEXKY ILUIOCKOCTSIMH;
- YMETh UCMOJIb30BaTh MPU PEIIEHUU 3a7ad U3Y4YeHHbIE (aKThl U

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

TeopeMbl TUIAHUMETPHUH; YMEHUE OLEHHBATh pa3Mepbl 00BEKTOB
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MENCTBUSIMU:

a) oOmeHue:

- OCYIIECTBISATH KOMMYHHUKAIIMM BO BcexX cdepax
PKM3HH,

- pacmo3HaBaTh HEBepOaIbHBIE CPEJCTBA OOIICHUS,
[MOHHMAaTh 3HAYCHUE COIUATIBHBIX 3HAKOB,
[pacro3HaBaTh MIPEANOCHUIKH KOH(JIMKTHBIX|
CUTYaIlUi ¥ CMATYaTh KOH(DIUKTHI,

pa3BepHYTO U JIOTUYHO H3JIAraTb CBOIO TOYKY)
3pEHUsI C HCIIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB

OKpPY’KaroIlero Mupa

OK 06 IIposiBiaTh
FPa’KIaHCKO-TTATPUOTUYECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
O0CO3HAHHOE MOBE/ICHUE Ha
OCHOBE TPaJUIIMOHHBIX
00111e9eII0BEUECKIX
[IEHHOCTEMN, B TOM YHCIIE C
y4€TOM FrapMOHU3AIUN
MEKHAIIMOHAIBHBIX U
MEXKPETUTHO3HBIX OTHOIICHHIH,
[IPUMEHSITh CTaHIAPTHI
QHTUKOPPYIIIUOHHOTO
[MOBE/ICHUS

- OCO3HaHHE o0y4armuMucs POCCUICKOM
rpakIaHCKOW UJICHTUYHOCTH;

- LEJICHANpaBJI€HHOE  pPa3BUTHE  BHYTPEHHEH
[MO3MUMHA  JIMYHOCTH HA  OCHOBE  JIYXOBHO-
HpPaBCTBEHHBIX IIEHHOCTEW HapoJoB Poccuiickoil
denepau, MUCTOPUYECKHMX UM HAIMOHAIBHO-

KyJIBTYpHBIX TpaauLui, (OPMHPOBAHHE CUCTEMBI

3HAYUMBIX  [IEHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
AHTUKOPPYINLMOHHOTO MHUPOBO33PEHUS,
[IPaBOCO3HAHUS, 9KOJIOTMYECKOMN KYJIbTYpBI,

CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH >KU3HEHHBIE
[JTAHBI;

B yacTtu rpa)kaaHCKOTO BOCITUTAHUS:

OCO3HAHHUEC CBOHUX KOHCTI/ITYHI/IOHHI)IX npaB H
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIKA;
HpI/IHHTI/Ie Tpa}II/IHI/IOHHBIX HallMOHAJIbHBIX,
0011IeUeIOBEUEeCKUX T'YMaHHUCTUYECKUX 51
)IeMOKpaTquCKHX HeHHOCTeﬁ;

TOTOBHOCTD MPOTUBOCTOSTH HIE0JIOTHH]
PKCTpEMHU3MA, HallMOHAIN3MA, KceHo(oouwu,
TUCKPUMHHAIIMA TIO COIUAIBHBIM, PEITUTHO3HBIM,
paCOBBIM, HAIITMOHAJIbHBIM HpI/I3HaKaM;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSAMOYTOJIbHAS CUCTEMA
KOOpPJIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKaJISIPHOE NPOM3BEIAEHUE, YTOJI MEX1Y BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOMU3BEACHUE BEKTOPA HA YNCIIO; HAXOAUTH C
[TOMOILBIO U3YYEHHBIX (POPMYJT KOOPAMHATHI CEpEANHBI OTPE3Ka,
[PACCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMETb BBIOUPATH MOAXOIAIIMNA N3YUYSHHBII METO JUIsl peIleHHs]
3a/a4yM, paclo3HaBaTh MaTeMaTH4ecKue (hakThl U
MaTeMaTHYeCKUE MOJIETIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE IPUBOJIUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETb OIIEpUPOBATh MOHATUAMMU: CIIyYalHBIN OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSTHOCTH €  WCIOJBb30BaHMEM TpaUUYEeCKUX  METOJIOB;
MPUMEHITh (OPMYIBI CIOKEHHUS U YMHOXKEHHUS BEpOSITHOCTEH,
KOMOMHATOpHbIE (akTbl M (HOpMyNbl MpH pelICHUH 3aj]ad;
OLICHUBATh BEPOSATHOCTU pEANbHBIX COOBITHUH; 3HAKOMCTBO CO
CIIy4YallHBIMH  BEIWYMHAMU; YyMEHUE IPUBOIAUTL IIPUMEPHI
MPOSIBIIEHUSI 3aKOHA OOJBIIMX YHUCEd B MPUPOTHBIX H
0OIIECTBEHHBIX SBJICHUAX

- FOTOBHOCTH BCCTH COBMCCTHYIO ICATCIBHOCTL B

18




MHTEpecax Ipa)JIaHCKOro 00IIecTBa, y4acTBOBATh B
caMOyTpaBIeHUN B o0mieo0pa3oBaTeIbHOM
OpraHU3alMM U IETCKO-FOHOIIECKUX OpraHu3alusX;
- yYMEHHE B3aUMOJICMCTBOBaTh C COLMAJIbHBIMY
MHCTUTYTAaMU B COOTBETCTBUU C UX (QYHKIUSAMHU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOMH
e TeTbHOCTH;

[MaTpUOTHYECKOTO BOCIIMTAHUS:

- chopMHpPOBAHHOCTH POCCHUHCKON TpakIaHCKOM|
MICHTUYHOCTH, MMATPUOTU3MA, YBAKEHUS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Tiepen PoauHoi,
FOpJOCTH 3a CBOM Kpail, cBOr0 Poauny, cBOIl s3bIK U
KYJIbTYDPY, MIPOIILTIOE u HaCTOsI1IEe
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM
CUMBOJIAM,  HUCTOPUYECKOMY U  IMPUPOJHOMY]
HacleAnio, TNaMsATHUKAM, TPAIUIUsSIM HapOJIOB
Poccun, noctmxkenusm Poccun B Hayke, HCKyCCTBE,
CIIOpTE, TEXHOJIOTUSIX U TPYIIE;

- ujeiHas yOeXIeHHOCTh, TOTOBHOCTb K CITY>KEHUIO
u 3ammre OtedecTBa, OTBETCTBEHHOCTb 3a €TI0
Ccyas0y;

OCBOCHHBIC  OOYYAIOIIUMHCS  MEXKIPEIMETHBIE
MOHATHSI W YyHUBEpPCAIbHBIE Yy4ueOHbBIE JeHCTBUS

(perynsaTuBHBIE, [M03HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);
- CIIOCOOHOCTH ux HUCTIOTb30BAHMUS B

[I03HABAaTEJIbHOM W COLMAJIbHOW  IPAaKTHKE,
TOTOBHOCTh K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U
OCYILIECTBIIEHUIO yueOHO JIESITENIbHOCTH,
OpraHM3alii  y4eOHOro  COTpYAHMYECTBA  C

CaarorndyCCKuMun pa60THI/IKaMI/I 1 CBCPCTHUKAMU, K|
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Y4aCTHI0O B IOCTPOEHUU
00pa3oBaTeNLHON TPACKTOPUH;
- OBJIa/IeHUE HaBbIKaMH y4eOHO-
K CCIIEI0BATEIBCKOM, IPOEKTHON U COLMAIIBHOU
NesATEIbHOCTH

VHIUBUYyJIbHOM

OK 07 CogeiicTBOBaTh
COXPaHEHHIO OKpYXKarolen
Cpenbl, pecypcocOepexeHHIO,
IPUMEHSTH 3HaHHUS 00
M3MEHEHHUU KJIMMaTa,
IPUHINIBL OEPEXKITMBOTO
MIPOU3BOICTBA, 3P (HEKTUBHO
elicTBOBaTh B UpE3BbIYATHBIX
CUTYyalusx

- HE IpUHUMAThb JEHUCTBUS,
OKpYKaloILeH Cpelie;

YyMETb  [POTHO3UPOBATH
DKOJIOTMYECKHUE IOCIEACTBUS
e CTBUMN, TPEAOTBPAIIATh UX;
- pacIIMpUTh OMNbIT AEATEIBHOCTU IKOJIOIMUYECKOMH]
HaIPaBJIEHHOCTH;

pa3pabaTbiBaTh IUIaH pELIEHUs MPOOJIEMBl C
YUETOM aHaju3a HUMEIOLIUXCS MaTepUalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

OCYIIECTBJISATh  II€JIEHAIIPABJIEHHBIM  IOUCK|
epeHoca CpeACcTB M CIIOCOOOB  JCHUCTBUS B
PO eCCUOHANTBHYIO CPENY;

- YMETb NEPEHOCUTHh 3HAHUS B IIO3HABATEIBHYIO U
[IPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

- IpeJlaraTb HOBBIE IIPOEKTHI, OLICHUBATH HJEU C
[MO3UIIMN HOBU3HBI, OPUTMHAIILHOCTH, TPAKTHUECKOMH]
3HAYUMOCTH;

JaBaTh OILIGHKY HOBBIM CHUTYallUsM, BHOCHUTH
KOPPEKTHUBBI B JESATENBHOCTD, OLICHUBATH

IIPUHOCSIIHAE BpPEJ

HeOJIaroNpUsITHbIE
IpeANPUHUMAEMBIX

YMETh OIEPUPOBATH MOHATUSAMH: (YHKIHUS, HENpepbhIBHAS
(GyHKLIMSA, [POU3BOJAHAs,  IEepBOOOpa3Has,  OIpeesICHHbIH
MHTETpaJl; yMETb HAXOJUTh IPOU3BOJHBIE AIIEMEHTApHBIX
(yHKLIMH, UCHONB3Yys CHPAaBOYHBbIE MaTepHalbl; HUCCIEAOBaTh B
NPOCTEHIINX Cly4dasx (YHKIMM HAa MOHOTOHHOCTh, HAXOAWUTh
HauOoOJbIINE M HAMMEHBbIIME 3HaueHUs (QYHKIUHA; CTPOUTH
rpa@yKd ~ MHOIOWIEHOB  C  MKCIOJNb30BAaHUEM  armapara
MaTEMAaTUYECKOTO aHaJIW3a; IPUMEHATH IPOU3BOJHYIO IIPH
pelleHnyd  3aJad4  Ha  JBWOKEHHE,  pelliaTh  MPaKTHUKO-
OPUEHTUPOBAHHbIC 337ayd Ha HaWOOJbIIME M HAUMEHbIIUE
BHAUEHUS, HA HAXOXJACHHUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPHUPOBATH MOHATHAMH: JBUKEHHE B IMPOCTPAHCTBE,
Mo100HbIE (PUTYpBI B MPOCTPAHCTBE; UCIOIH30BaTh OTHOLICHHE
[UIoIaAe TMOBEpPXHOCTEH M 00BEMOB MOMOOHBIX (Uryp mpH|
[pEIIeHNH 3a]1aY;

- YMETb BBIUUCIIATH I€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI,
rI011a/1b, 00BEM, IIIOIIAb TOBEPXHOCTH ), UCIIOJIb3YS U3yUEHHBIE
(hopMyJIBI U METOIBI

COOTBCTCTBHEC PE3YJILTATOB LCIISAM

K 1.2, IIK 1.5

neTasnei)

reOMETPHUECKUX Pa3MepoB TPEOOBAHUSAM KOHCTPYKT

CBapKe.

'YMeTh NpUMEHSTh 3HaHus 110 «MareMatuke» B Ipo(heCCHOHATLHOM e TEIbHOCTH MIPH:
- BeiOope mpocTpaHCTBEHHOTO MOJIOKEHUSI CBAPHOTO IITBA JJISI CBAPKH DJIEMEHTOB KOHCTPYKIIMH (U3/1€TINMH, y3JI0B,

- [IpoBeneHnn KOHTPOJISI COOPAHHBIX JIEMEHTOB KOHCTPYKIIUU (M3/I€TNH, y3JI0B, JIETaIei) Ha COOTBETCTBUE

OpCKOfI u HpOI/I3BOI[CTBeHHO-TCXHOJIOFI/I‘{CCKOﬁ JOKYMCHTAIUU 110
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2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOI JMCHHMIJIMHBI M BUABI Y4eOHO padoThl

Buna yueOHoii padoThl O0bem yacon

Oobs13aTesibHAs yueOHAasi HATPY3Ka (Bcero) 340
O0s13aTesIbHbIE AYIUTOPHbIE YueOHbIe 3aHATHS (BCero) 266
B TOM YHUCIJIE:

TEOPETUYECKOE 00yUeHUE 198

MPAKTUYCCKHUE 3aHATUS 78
IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepKaHNeE (COMepP:KaHue 16
NPHUKJIATHOTO MOTYJISA)

BT. U..

TEOPETUICCKOE 00yICHUE 10

MIPAKTUYECKHE 3aHITHSI 36

IIpomexyTouHasi aTTecTanus B popme IK3aMeHa 18




2.2. TemaTnueckuii IIaH U copep:xkanue yueoHoi guconmmmuasl O11.01 MATEMATHUKA

Conep:xanue yueOHOro Marepuasia (OCHOBHOE H PO(decCHOHAIBLHO-

HaumeHoBaHue pa3ieioB . Oo0bem dopmMupyembie
" Tem OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPUKJIATHON 4ACOB O —
MOAYJIb (IPY HAJIMYMH)
1 2 3 4

OcHoBHoOe coJep/kaHue

Pa3nen 1. IloBTopeHme 20

Kypca MaTeMaTHKH

OCHOBHOM HIKOJIbI

Tema 1.1 Copepxkanue y4eOHOro Marepuana

Lenp U 3a1auyM | ba3oBble 3HAHUS W yMEHHS 10O MaTreMaTuke B NPO(EecCHOHATBPHOM U B

MaTeMaTUKU IIPYU | IOBCEHEBHON €S TENILHOCTH.

OCBOCHMH CHIELUANBHOCTH | KoMOMHUPOBAaHHOE 3aHSTHE 1

Tema 1.2 CopepxaHue yaueOHOro MaTrepuana

Yucna wu Bbrumcnenus. | JIeicTBUs Ha/ NOJOKHUTEIBHBIMEA U OTPULIATEIEHBIMU YUCIIaMH, OOBIKHOBEHHBIMU H

Beipaxenus U | JECITUYHBIMH IPOOSMHU.

npeoOpa3oBaHus JleiicTBus co cTeneHsaMu, (POpPMYJIbl COKPAILIECHHOT'O YMHOKEHHUS. 1
KombOuanpoBaHHOE 3aHATHE OK-01, OK-02,

Tema 1.3. IpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (coneprkanue OK-03, OK-04,

I'eomeTpus Ha IUIOCKOCTH | NPUKJIAJHOTO MOAYJIsT) OK-05, OK-06,
Bunpl ninockux ¢uryp v ux miomass. OK-07
ITpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4U B KypCEe T€OMETPUU Ha IIJIOCKOCTH 2 I[IK 1.2, IIK' 1.5
IIpaxmuueckoe 3ansmue Nel

Tewma 1.4 Copepxkanne ydeOHOro Marepuana

IIponentHeie BeruuciaeHus | [IpocTele MpoOLEHTHI, pa3Hble cIoco0bl MX BbIYMCICHHS. CI0XKHbIE TPOLEHTHI 4
IIpakxmuuecroe 3ansimue No2

Tema 1.5 Coneprkanue yueOHOro MaTepuaia

VYpaBHenus u HepaBeHCTBa | JImHEWHBIC, KBaIpaTHbIE, IPOOHO-IMHEIHBIE YpaBHEHUS U HEPAaBEHCTBA 4
Ipaxmuueckoe 3anamue Ne3

Tema 1.6 Coneprkanue yueOHOro MaTepuasa

Cucremer  ypaBHeHMH M | CriocoOBI pelieHUs CHCTEM JIMHCWHBIX ypaBHeHWH. [ToHstus: marpuma 2x2 u 3x3,

HEPABEHCTB onpeaenutens Marpuipl. Merton I'aycca. CucTeMbl HENMHEHHBIX ypaBHEHUI. 6

CucreMbl HEpaBEHCTB




KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 1.7
Bxo1HO KOHTPOJIb

Conepkanue yaeOHOro MaTepHasia

Boruncnenuss u mnpeoOpa3oBaHus. YpaBHEHHMS W HeEpaBeHCTBA. ['eomeTpus Ha

TIOCKOCTH 2
KonTtponbHas pabora Nel
Pasnen 2 Ilpsimble u 18
IVIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Copepxanue yueOHOro MaTepuala
OcHoBHbIE nouaTus | [Ipenmer crepeomerpuu. OCHOBHBIE TIOHATUS (TOYKa, MpsiMas, IUIOCKOCTD,
CTEPEOMETPUH. npoctpancTBO).  OCHOBHBIE  akCMOMBI  cTepeomerpuu.  Ilepecekaromuecs, 2
PacrnionoxkeHne npsAMBIX M | mapajuieibHble M CKpelIMBaolIMecs  mpsiMble. [Ipu3Hak ©W  CBOHCTBO
IJIOCKOCTEN CKpeIMBAOIUXCs MPsIMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPHI.
Komb6unnpoBanHoe 3aHsaTue
Tema 2.2. Copeprkanue y4eOHOro Marepuana
[MapamnensHocts npsameixX, | [lapamnensHble npsmas M 1wiockocts. Omnpenenenue. Ilpusnak. CpoiictBa (c
npsMOM M IUIOCKOCTH, | MokaszareiabcTBoM). [lapamnensabie miuockoctu. Onpenenenue. [Ipusnak. CBoiicTBa
IJIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero nsneMmeHThl. [lapannenenumen u ero OK-01. OK-03
aneMeHThl. CBOICTBA MPOTUBOMOJIOKHBIX IPaHEl U IUaroHaiel napasienenunesaa. 6 OK-0 4’ OK- 07'
IToctpoenue ceuenuil. Pemenue 3amay. ’
Komb6uHMpoBaHHOE 3aHATHE MK 1.2, IK 1.5
Tewma 2.3. CopepxaHue yaeOHOTo MaTepuana
[lepnieH TUKYISIPHOCTD [lepniengukynsapuele npsMble. llapannenbHble NpsiMble, NEPHEHAMKYISPHBIE K
MPSIMBIX, IPSIMOUN U miockoctd.  [lpu3Hak  NEpPHEeHAMKYISPHOCTH  OpsIMOM M IUIOCKOCTH.
IJIOCKOCTH, MJIOCKOCTEN JHoxka3zatenbctBo. [lepnenaukynsp u HakiaoHHas. IlepneHAUKYISpHBIE MIIOCKOCTH.
[Tpu3Hak neprneHuKyIIpHOCTU IUIOCKOCTEN. JloKa3aTenbCTBO.
PaccTosiHUsI B TpOoCTpaHCTBE 2
Komb6uHnpoBaHHoe 3aHATHE
Tema 2.4. Coneprxanue yueOHOro MaTepuaa
Teopema 0 Tpex v
MepICHIHKYIAPAX Teopema o Tpex neprneHAUKyJIspax. Jloka3areiabCTBO. YTosl MEXIy HpsIMOW U 5

IUIOCKOCTBIO. YTOJI MCXKAY IIIOCKOCTAMU

KomMmOuHnpoBaHHOE 3aHsTHE




Tema 2.5. IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJepkaHue (conpep:xanue
[TapamiensHsle, NPHUKJIATHOI0 MOAYJIA)
HEepPIEeHAUKYIIPHbIE, Axcuombl  crepeomerpur. IleprneHAMKYIApHOCTH NpSAMONM U IUIOCKOCTH,
CKPELIMBAIOILUECS MIPSIMBIE | MApalICIbHOCTh JBYX HPSIMBIX, NIEPIEHIUKYJISIPHBIX IUIOCKOCTH, 4
NEepIEHIUKYIPHOCTb IIIOCKOCTEN
Ilpakxmuueckoe 3anamue Ned
Tema 2.6. CopepxaHue yaeOHOT0o MaTrepuaa
Pemenue 3anay. IIpsMele 1 | PacnionoxkeHue MpsSMBIX U IUIOCKOCTEH B MpocTpaHcTBe. [lepneHauKynsapHOCTh U
IJIOCKOCTH B | apaJIJIeIbHOCTh NPSAMBIX U MIIOCKOCTeNH. CKpenuBaronifecs npsmMple
MIPOCTPAHCTBE Kontponbnas pabora No2 2
Pa3znen 3. Koopaunarsl u 16
BEKTOPBI
Tema 3.1 Copneprxanue yueOHOro MaTepuaia OK-02, OK-03,
JlexkapToBbl KOOpAMHATHI B | JlekapToBbl KOOpAMHATHI B IMpocTpaHcTBe. [IpocTteiiiue 3amadn B KOOpAMHATAX. OK-04, OK-07
npocrpancTse. Paccrosnue | PaccrosiHue Mex Ty IByMs TOUYKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 4 MK 1.2, TIK 1.5
MOIGLY  ABYMA - TOTKAMH. Komb6unupoBaHHoe 3aHsATHE
Koopaunaatsl  cepennHbl
OTpe3Ka
Tema 3.2 Copepkanne y4eOHOro Marepuana
Bekropel B ipoctpancTse. | Bekropsl B mpocTpaHcTBe. Cil0KEHHE U BBIYMTAHHE BEKTOPOB. YMHOXEHHE
Yronm Mexay BeKTOpaMmH. | BeKTopa Ha uncio. KommianapHsie BeKTOpbl. CKaIsipHOE TPOU3BEICHNE BEKTOPOB.
CkansapHoe mnpousseleHue | Pa3noxxeHne BEKTOpa Mo TpeM HEKOMILTaHApHBIM BekTopaM. KoopauHaTsl BEKTODA,
BEKTOPOB CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPJMHATAX, YTOJ MEKIY BEKTOpPaMH, YToJl 6
MEXy IIPSIMON U IUIOCKOCTBIO, YTOJI MEKIY IUNIOCKOCTSMHU. Y paBHEHUE IIIOCKOCTH.
I'eomeTpuyeCcKnil CMBICH ONIpENeNnuTeNs 2X2
KomOuHMpoBaHHOE 3aHATHE
Tema 3.3 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coaepikaHue (conepxanue
[IpakTuxo- MPHUKJIATHOTO MOYJIsT)
OpUEHTHUPOBaHHbIE 3aJauM | KoopanHaTHas MI0CKOCTh. BhluncieHne paccTOSHUM M IIJIOLAAEH Ha IUIOCKOCTH.
Ha KoopanHaTHOM | KonmuecTBeHHBIE pacyeTh 4
IUIOCKOCTH IIpakxmuueckoe 3anamue Ne5




Tema 3.4
Pemenue 3aJ1a4.
KoopauHatsl u BEKTOpBI

Copepxanue yueOHOro Marepuana

JlekapToBBI KOOPAMHATHI B pocTpaHcTBEe. BekTopsl B mpocTpancTBe. ClokeHUe u
BBIUUTAHNE BEKTOPOB. YMHOKEHHE BeKTOpa Ha yucio. KoMiuiaHapHble BEKTOPBI.
CkansipHoe  TpOM3BEACHHME  BEKTOpOB. Pa3nmokeHwe  BekTopa IO  TpeM
HEKOMIUTaHapHbIM BekTopaM. llpocreiimue 3agaun B koopauHarax. KoopanHaTbl
BEKTOpA, PACCTOSIHUE MEX1Yy TOYKaMH, KOOPAMHATHI CEPEIMHBI OTPE3Ka, CKAJIIPHOE

IPOM3BEACHUE BEKTOPOB B KOOPJIMHATAX, YroJ MEXIY BEKTOPAMHU, YIoJl MEXIy 2
IPSIMON U IJIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMU
KonTponbnas pabota Ne3
Pazgen 4. OcHoBBI 36
TPUTOHOMETPHH.
Tpuronomerpnueckne
byHKun
Tema 4.1 Copeprkanue y4eOHOro Marepuana
Tpuronomerpuyeckue Panuannas mepa yria. [IoBopoT Touku BOKpYr Hadajna koopauHat. OmnpezneneHue
(GYHKLUH IPOU3BOJBHOIO | CHHYyCA, KOCHHYCA, TAHICHCA M KOTAHTeHCA. 3HAKHM CHHYCA, KOCHHYCa, TAHTCHCA U 4
yria, ydcia. PaguaHHas ¥ | KOTaHreHca MO 4eTBEPTAM. 3aBUCHUMOCTb MEXY CHHYCOM, KOCUHYCOM, TAHI'€HCOM
rpajycHas Mepa yria Y KOTAaHT€HCOM OJIHOT'O M TOTO K€ yria
KomOuHMpoBaHHOE 3aHATHE OK-01, OK-02,
Tema 4.2 Copepkanne y4eOHOro Marepuana OK-03. OK-04
OcHoBHBIE Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHT€HC MU KOTAHI'€HC YIJIOB O OK-OS’ OK-OG,
TPUTOHOMETPHUYECKHE ¥ - 0. DOPMYIIBI IPUBEIEHUS 2 OI’(-07 '
TOXICCTBA. KomOuHMpoBaHHoe 3aHsATHE MK 1.2, TIK 1.5
DopMyIIbl TPUBEACHUS
Tema 4.3 ConeprkaHue yueOHOro MaTepuaia
Cunyc, xocuHyc, TaHreHc | Cymma m pa3HocTh CHHYcOB. CyMMa W Pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CyMMBI W Pa3sHOCTU JBYyX | ABoWHOro yrima. ®opmynsl mnonoBuHHOro yriua. IIpeoOpa3oBaHus CyMMBbI
YTJIOB TPUTOHOMETPUUECKUX (GYHKIMI B NPOU3BENEHUE U TMPOU3BEICHUS B CYMMY. 6

Cunyc u KOCHHYC
nBOMHOTO yria. ®opmyiibl
IIOJIOBUHHOTO yIja

BolpaxkeHne TpUTrOHOMETpPUYECKMX (DYHKIUI dYepe3 TaHIMeHC IOJOBUHHOIO
aprymenrTa. [IpeobpazoBanus mpoCTEHIINX TPUTOHOMETPHUUECKHUX BBIPAXKEHUIT

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.4
@yHKIINHA, HX CBOWCTBA.

CopepxaHue yaeOHOro MaTepuana

O6uiacTh onpeJesieHns U MHOXKECTBO 3HaueHuM (yHKiui. YETHOCTh, HEUETHOCTD,




Cnioco0b1 3a/IaHMsl | IEPUOIUYHOCTh QyHKIIMNA. CriocoObl 3a1anust PyHKITUH

byHKIUH Kom0OnHMpoBaHHOE 3aHATHE

Tema 4.5 Copneprkanue y4eOHOro Marepuasa

Tpuronomerpuueckue OO6uacTh ompeneNeHuss 1 MHOKECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (DYHKITUH.

GyHKIMM, X CBOHCTBAa U
rpaduKu

YEéTHOCTH, HEYETHOCTD, NEPHOANIHOCTH TPUTOHOMETpUYECKUX (yHKIMi. CBOMCcTBa
u rpaduku QyHKIMIA y = cOoS X, y =sin X, y =tg X, y = ctg X.

KoMOnHMpOBaHHOE 3aHATHE.

Tema 4.6 Copepxanue yaeOHOro Marepuaa

[Ipeobpa3zoBanue Cxatue u pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIHA.

rpauxoB [IpeoOpaszoBanue rpaukoB TPUTOHOMETPUIECKUX (PYHKITHIA

TPUTOHOMETPUUECKUX Ilpaxmuueckoe 3auamue No6

byHKIUH

Tema 4.7 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xaHue
Onucanue NPHUKJIATHOT0 MORYJIA)

MIPOU3BOJICTBEHHBIX Hcnonp30BaHue CBONCTB TPUTOHOMETPUYECKUX (PYHKIHMA B TPOdhecCHOHATBHBIX

IPOLIECCOB C  IOMOIIBIO
rpaduKoB QyHKIHIHA

3agadax

IIpaxmuuecxoe 3anamue Ne7

Tema 4.8 Copepkanne y4eOHOro Marepuana

OO6patHble OO6parHble Tpuronomerpuyeckue GyHkuuu. Mx cBolicTBa u rpaduku
TPUTOHOMETPUYECKHE

byHKIHH Komb6unupoBaHHoe 3aHsATHE

Tema 4.9 Copepkanne ydeOHOro Matepuana

Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpPaBHEHUS U HEPABEHCTBA

Pemienne TPUTOHOMETPUYECKMX YpPAaBHEHUMM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHHMs, CBOIAILIMECS K KBAJpaTHBIM, peEIIaeMble
pa3I0KEHUEM Ha MHOKUTENH, OHOPOIHBIE.

IIpocreiiline TPUrOHOMETPUYECKUE HEPABEHCTBA

Komb6uH1poBaHHOE 3aHATHE.

Tema 4.10

Cucremsbl
TPUTOHOMETPHUECKUX
YpaBHEHUU

CopepxaHue yaeOHOro MaTepuana

CucreMbl IPOCTENNINX TPUTOHOMETPUYECKUX YPABHEHUH

KomMmOuHMpOoBaHHOE 3aHsTHE




Tema 4.11 Copneprkanue y4eOHOro Marepuasia

Pemienne 3amau. ocHoBel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUMH. Pemenue

TPUTOHOMETPUH. TPUTOHOMETPUYECKUX YPAaBHEHHUU W HEPABEHCTB B TOM YMCJIE C MCIOJb30BaHUEM 2

Tpuronomerpuueckue CBOWCTB (DYHKIIHUH.

byHKIMN KonTponbnas pabota N4

Pazgean S. 8

KoMmiuiekcHble ynciia

Tema 5.1 CopepxaHue yaeOHOT0o MaTrepuaa

KommiekcHbie uncna [lonsitue xkoMiiekcHOro uucia. CoONpsKeHHbIE KOMIUIEKCHBIE YMCIIA, MOAYNb U
apryMeHT KOMIUIeKCHOro uucia. @Popma 3amucu  KOMIUIEKCHOIO — 4ucia 4
(reomeTpuueckasi, TpPUTOHOMETpHUUEcKas, anreOpandeckas). ApudmMerndeckue
JIEHCTBUS C KOMIIJIEKCHBIMH YHCJIaMU
Kom0OuHnpoBanHoe 3aHsATHE

Tema 5.2 CopepxaHue yaueOHOro MaTrepuana

[Ipumenenue BeinosiHeHue  pacyeToB ¢ IMIOMOLIBKO  KOMIUIEKCHBIX  umcen. [Ipumepsl

KOMILIEKCHBIX YHCEIl HCII0JIb30BAaHUsI KOMIUIEKCHBIX YHCEll 4
Ilpaxmuueckoe 3anamue Ne§

Pa3znen 6. IlpousBoaHas 38

Gyuxkuum, ee

NpUMeHeHue

Tewma 6.1 CopepxaHue yaeOHOT0o MaTepuana

TToustue IPOU3BOJAHOM. | OmpeieliecHre YHCIIOBOM TOCIIEA0BATEIFHOCTH U CIIOCOOBI ee 3amaHus. CBoicTBa

@opmynel M TpaBuila | YUCIOBBIX HocienoBarenbHocTed. OrmpeneneHue Ipejena MociaeI0BaTeIbHOCTH. OK-01, OK-02,

muddepeHpoBaHus Brruucnenne  mpenmenoB  mocnenoBatenbHocTe.  Ilpemen  pyHkmum  Ha 2 OK-03, OK-04,
o6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamenue OK-05, OK-06,
byHkuu. 3anayd, MOPUBOJALIME K TMOHATHIO MNpou3BOAHOH. OrmpeneneHue OK-07
IPOU3BOJHON. AJITOPUTM OTBICKaHHS IPOU3BOAHOMN NK 1.2, TIK 1.5
Komb6uHnpoBaHHOe 3aHATHE

Tema 6.2 Coneprkanue yueOHOro MaTepuaia

[IpousBoaHEbIE cyMMel, | opmynsl nuddepentmporanusd. [Ipasuna nuddepennunpoanus 4

pa3sHoCTH  Tpou3BeleHus, | KoMOMHUPOBaHHOE 3aHSTUE

YaCTHOT'O




Tema 6.3 Copneprkanue y4eOHOro Marepuasia

[IpousBoaubie Omnpenenenne cioxHod QyHkuuu. [Ipon3BogHAST TPUTOHOMETPUUYECKUX (DYHKITUH.
TPUTOHOMETPHUUECKHX [TpousBoHast CI0KHON QYHKIMH

¢ynxmuit.  Ipoussoanas | KOMOMHMPOBAHHOE 3aHATHE

CJIOKHOH (YHKIIUH

Tema 6.4 Cogepxanue yaeOHOTO MaTepuana

[TonsTue 0

HENPEPHIBHOCTH (PYHKITUH.
Meron unTepBaioB

[Tonsitue nHenpepwiBHOW (GyHKIMH. CBolicTBa HenpepblBHOW (QyHKIUU. CBA3b
MEXy HEIPEPHIBHOCTHIO U AP PEepEeHIIMPYEMOCTHIO (PYHKIIUH B TOUKE. AJTOPUTM
pellleHus] HEPaBEHCTB METOI0M HHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.5 Copeprxkanue ydeOHOro Marepuana
I'eomeTpuueckuii u | ['eomeTpruyeckuil CMBICIT TPOU3BOJHONW (GYHKIUH — YIIOBOM KO3 UIIMEHT
buznveckuit CMBICJI | KacaTeIbHOH K TpaduKy (yHKIHMU B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
MIPOU3BOIHOMN GbyHKIIMH. AJTOPUTM COCTaBJICHHs YpPaBHEHHUS KacaTelbHOW K Tpaduky (QyHKIHMH
y=f(x)
Komb6unnpoBanHoe 3aHsaTue
Tema 6.6 CopepxaHue yaeOHOTo MaTepuana
PuznuecKkui cMbICT | Ou3nyeckuil (MeXaHWYEeCKUI) CMBICT IPOU3BOJHOM — MI'HOBEHHAash CKOpPOCTh B
MIPOU3BOIHOM B | MOMEHT BpeMeHH t: v =S’ (t)
npodeccnoHaIbHbIX IIpakxmuueckoe 3anamue No9
3aauax
Tema 6.7 Copepkanne ydeOHOro Matepuana

MOHOTOHHOCTh (DYHKITUH.
Touku 3KCTpEMyMa

Bo3pacranue u yObIBaHuE (QYHKIMH, COOTBETCTBHE BO3pPACTaHUs U YOBIBAaHUS
GyHKIMM 3HaKy npou3BoAHOW. IloHATHE TPOM3BOJHONW BBICHIETO MOPSIKa,
COOTBETCTBUE 3HAKa BTOPOM MPOU3BOAHON BBITYKJIOCTH (BOTHYTOCTH) (PYHKIIMHU Ha
oTpe3ke. 3ajjaud Ha MAaKCUMyM U MHHUMYM. [loHSTHE acMMNTOTBHI, COCOOBI HX
orpeneNieHusl. AJTOpUTM HCCeoBaHUS (YHKIMHM M MOCTPOEHHs ee rpaduka c
MOMOUIbIO TPON3BOAHOMN. JIpoOHO-TMHEeHAs pyHKINS

KomMmOnHMpOBaHHOE 3aHSTHE

Tema 6.8
UccnenoBanmne QpyHKUuil u
MOCTPOCHHE TPapUKOB

Cogepxanue yaeOHOTO MaTepuana

HccnenoBanue pyHKIIMU HA MOHOTOHHOCTh U TOCTPOEHUE T'PaUKOB.




KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.9 HaubGonbuiee u
HauMEHbIIIEE 3HAYCHUS

Conepkanue yaeOHOro MaTepHasia

Haxoxnenue HanOoONbIIero M HAMMEHBIIEro 3HAYeHWH (GYHKIMM, MOCTpOeHHE

byHKIIUU rpa)KOB MHOTOYJICHOB C UCITOJIb30BAHUEM amllapara MaTeMaTHYeCKOro aHaIn3a 2

Komb6unupoBanHoe 3ansatue
Tema 6.10 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cojiep:kaHue (conep:xkaHue
Haxoxnenue MPUKJIATHOT0 MOJ1YJIsA)
ONTUMAJILHOrO pesyibTrara | HanMenblee 1 Hanbobplee 3Ha4YeHue PYHKIUU 6
C MOMOIIBIO TPOU3BOHON | [Ipakmuueckoe sansmue Nel()
B IPAKTUYECKHX 3a/1a4ax
Tema 6.11 Copnepxkanue yaeOHOro maTepuana
Pemenue 3aga4. | ®opmynsl u npaBwia auddepenuupoBanus. VccnenoBanue GyHKIHA C TTOMOIIBEO
ITpousBoanas yHKIMH, €€ | mpou3BoaHON. Hanbosblee 1 HaMMEHbIIEe 3HAYCHHST ()YHKITUH 2
NIPUMCHEHHUE KonTponbnas pabora No5
Paznen 7. 52
MHOrorpaHHNKM W TeJa
BpallleHus
Tema 7.1 Cojepkanne ydeOHOro Marepuana
Bepmmunel, pebpa, rpanu | [ToHsTHe MHOrorpaHHuka. Ero aneMeHThI: BepuIMHBI, peOpa, rpanu. JluaroHains.
MHOTOI'paHHHUKA Ceuenue. Boinmykibie 1 HEBBIITYKJIbIE MHOTOTPAHHUKH

KomOuHMpoBaHHOE 3aHATHE 2
Tema 7.2 Copneprxanue yueOHOro MaTepuaia OK-01, OK-02,
[Tpusma, ee | [Tonsarue npusmbl. Ee ocHoBaHus u OokoBble rpaHu. Beicota mpusmsl. [lpsamas u OK-03, OK-04,
COCTABJIAIONINE, CEYEHME. | HaKIOHHas mpu3ma. [lpaBuinbHas npusma. Ee ceuenne OK-05, OK-06,
[lpsmass u  mpaBuibHas | KoMOMHUPOBaHHOE 3aHSATHE 2 OK-07
MIPU3MBI I[IK 1.2, 1IK' 1.5
Tema 7.3 Coneprkanue yueOHOro MaTepuaia
[Tapamnenenurnen, Ky0. | [lapannenenunen, CBOWCTBAa MPSIMOYTOJILHOTO mNapaienenunena, kyo. CeueHue
Ceuenue KyOa, | kyba, mapayiesnenumneaa
napaiesienumnea KomOnHMpOBaHHOE 3aHATHE 2
Tema 7.4 Coneprkanne y4eOHOro MaTeprana
[Mupamuna, ee | [lupamuga u ee onementhl. CeueHue mnupamuibl. [IpaBuibHas mnUpaMuzaa.

COCTaBJIAIOIINE, CCUCHHC.

VYceuenHas nupamuaa




[IpaBunbHass  mUpaMuma.
YcedenHnas nupamMuaa

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.5

Copepxanne yueOHOro Marepuana

bokoBas u nonnas | [1nomags OOKOBOHM M MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI

ITOBEPXHOCTH npu3Mbl, | KoMOMHMpOBaHHOE 3aHsTHE

MUPaAMUIBI

Tema 7.6 Coneprkanue y4eOHOro Marepuasa

Cummetpus B KyOe, | CHMMeTpHsT OTHOCHTEIILHO TOYKH, HpPAMOH, IuIockocTH. Cummerpus B Kyoe,
napajuJieienunese, napajuiejenunese, npusme, NupaMmuie

MpU3Me, MUpaMu/Ie Kom0uHnpoBanHoe 3aHsATHE

Tema 7.7 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xanue

[Ipumepsl cumMmeTpuil B
npodeccuun

MPUKJIAJTHOT0 MOYJIsA)

CumMmeTpus B IpUPOJE, APXUTEKTYpPE, TEXHUKE, B OBITY

Ilpakmuueckoe 3auamue Nel |

Tema 7.8 CopneprkaHue yueOHOro MaTepuaia

[IpaBunpHbIE [TonsiTve mpaBUIILHOTO MHOTOrpaHHUKa. CBOWMCTBA NPABUIBHBIX MHOTOTPAaHHHUKOB
MHOT'OI'PAHHUKH, ux | [Ipaxmuueckoe 3ansimue Nol?2

CBOICTBa

Tema 7.9 IIpodeccrnonaIbHO-OpHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
Hununnp, €ro | NPUKJIAAHOT0 MOAYJIsI)

cocrasitronnie. CedeHue
WIAHAPA

Copepkanne ydeOHOro Matepuana

[unmusap u ero snemeHTsbl. CeueHne MUINHIPA (MapauieIbHOe OCHOBAHUIO U OCH).
Paseeprka muimHIpa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.10

Konyec, €ero
coctapstrompe. CedeHne
KOHYyca

IIpojeccrnonaibHO-OPHEHTHPOBAHHOE coJep:RaHue (conpep:xanue
NMPHUKJIATHOT0 MOIYJIA)

Konyc u ero oanementel. CeueHue KoHyca (MapaJIeIbHOE OCHOBaHUI U
POXOJAIIee Yepe3 BEpIIMHY), KOHHYecKue ceueHus. PazpepTka KoHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11
Y ceueHHbI KOHYC.

Copnepkanne y4eOHOro MaTepurana

Y cedeHHbIH KOHYC. Ero 06pa3y10u1a;1 u BeicoTa. CeueHue YCCUCHHOI'O KOHYCa
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Ceuenue yceueHHoro | KomObunupoBanHoe 3aHsTue 2
KOHYyca
Tema 7.12 Copneprkanue y4eOHOro Marepurasa
IIap u chepa, ux ceuenus | [lap u cdepa. Bzaumuoe pacmonoxenue chepbl u 1miockoctu. CeueHue Imapa,
chepol 2
KomOunupoBanHoe 3anstue
Tema 7.13 Copneprkanue y4eOHOro Marepuasa
[Tonstue 06 obwveme Tena. | [Tousitue 00 oObeme Tema. OObeM Kyba M MPSAMOYTOJIBHOTO IMMapajlIeiCIHIIe/Ia.
OTtHoleHue 00beMoB | OObeM  mpusaMmbl  H  IwiMHApa. OTHOLIEHHE O0BEMOB  MOJOOHBIX  TEIL 2
MIO/I00HBIX TEJ ['eomeTpuueckuii cMbIci onpenenauTens 3-ro nopsaka
KomOunnpoBanHoe 3anstue
Tema 7.14 Cogepxanue yueOHOro MaTepuana
ObneneL H - TIOWAMM | oG enpr mupamus! i KoHyca. OGbeM mapa. [11oma/m moBepXHOCTeH Ten 2
MOBEPXHOCTEH Tel
Komb6unnpoBanHoe 3aHsaTue
Tema 7.15 Copeprkanue y4eOHOro Marepuana
Kom6unanuu KomOuHanmy reoMeTpuuecKux Tel
MHOTOTPAaHHUKOB ¥ Tel | [Ipakmuueckoe 3ansmue Nol3 8
BpallEeHUS
Tema 7.16 Coneprxanue yueOHOro MaTepuaa
I'eomerpuueckue Hcnonp3oBanre KOMOMHAIIMN MHOTOTPAHHHKOB W TEJ BpAIICHUS B TPAKTHUKO-
KOMOMHAIMK HAa IPAKTHKE | OPHMEHTHPOBAHHBIX 3a/1auax
IIpaxmuueckoe 3anamue Nel4 8
Tema 7.17 Copepxkanne ydeOHOro Marepuana
Perenue 3a1a4. | OOBeMbI U TUIOMIAJIN TOBEPXHOCTH MHOTOI'PAaHHUKOB U T€J BPAIlIEHUs
Mmuororpanaukn 1 Tena | KonrpomsHas pabora Ne6 2
BpallCHUS
Pa3znen 8. 14 OK-01, OK-02,
IlepBooGpa3nasn OK-03, OK-04,
¢yHKIUH, ee OK-05, OK-06,
NpUMEHEeHHe OK-07
Tewma 8.1 CopepxaHue yueOHOro Marepuana K 1.2, TIK 1.5
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[TepBooOpasnas (QyHKIUH.

33,[[3‘13 O BOCCTAHOBJICHHUHU 3aKOHa ABHMXXCHHA II0 H3BECTHOU CKOpPOCTH. IlonsTue

[IpaBuiia HaXO0XJIEHUs | UHTerpupoBanusa. O3HAKOMIIEHHE C NOHATHEM MHTErpaja U NepBooOpasHOM aJis

MepBOOOpa3HBIX byakuun y=f(x). Pemenue 3agad Ha CBSA3b MEPBOOOPA3HOM W €€ MPOM3BOTHOM,
BBIUMCJICHHE MEpBOOOpa3HON mansi jgaHHOM QyHkuuu. Tabmwma dopmyn s
HAXO0XJIeHUs NepBooOpasHbIX. M3ydyeHue npaBuiia BEIYMCICHUS IEPBOOOpa3HON 2
KomOuHnpoBanHoe 3aHsTne

Tema 8.2 Coneprkanue y4eOHOro Marepuasa

[Inomans KpuBOJMHEWHOW | 3amaun, NPUBOAAIINE K TOHSATHIO ONPEICICHHOTO HHTErpajia — O BBIYMCICHUH

Tpareuuu. ®opmyna | IUIOMIAAM  KPUBOJIMHEWHOW Tpamenuu, o mepeMmemeHud Touku. [loHsTHE

Herotona — JleitOHuna ONPENENEHHOTO  HMHTErpaa. 'eomeTrpruueckuii ©  (QU3MYECKUH  CMBICIH
ompezeneHHoro unrerpaia. @opmyna Hetorona— Jleitouuia 2
Komb6unnpoBanHoe 3aHsatue

Tema 8.3 Copnepxkanue ydeOHOro Marepuana

Heonpenenennsiit u | [lonsTre HeompeeIeHHOro UHTErpaja

ONpPEJICIICHHBII HHTETpaibl | KoMOMHMPOBaHHOE 3aHSTHE 2

Tewma 8.4 CopepxaHue yaeOHOro MaTrepuana

[TonsiTne 00 | I'eoMeTprYeCKHii CMBICIT ONPEICIIEHHOT0 HHTErpaa

omnpeJeNieHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2

Kak iouiaau

KPHUBOJIMHEHHON TpaNeLu

Tema 8.5 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue

OnpeneneHHblil MHTErpall | NPUKJIATHOTO MOIYJIsI)

B JKU3HU I'eomerpuyecknii cMbICH oOmpenesneHHoro wuHrerpana. @Popmyna HerooToHa -
JleiiOHuIA.
Pemenue 3a1au Ha npuMeHEHNE UHTETpalia sl BBIUMCICHUS GU3NYECKUX BEJINYUH
U TUIoIaaen 4
IIpaxmuueckoe 3ansmue Nel5

Tema 8.6 Coneprkanue yueOHOro MaTepuaia

Pemenne 3ana4. | [lepBooGpasnas ynkuuu. [IpaBuia HaxoxaeHus neppooOpasHbix. Ee npumeHenue

Ilepsoobpasnas ¢ynkumy, | KontponsHas padora Ne7 2

ee MpUMEHEeHNe

Paznen 9. 12 OK-01, OK-02,
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Crenenn ]| KOPHH.

OK-03, OK-04,

Crenennasi pyHkuus OK-05, OK-07

Tema 9.1 Copneprkanue y4eOHOro Marepurasa K 1.2, IIK 1.5

Crenennast (yHKUMs, ee | [TousTHe KOPHS N-Of CTENEHM M3 AeHCTBUTEIbHOrO uncia. OyHKuun y = VX ux

CBOHCTBA cBoiicTBa 1 rpaduku. CBOHCTBa KOPHS N-0il CTENEHU
KomOuHnpoBanHoe 3aHsTHe 2

Tema 9.2 Copneprkanue y4eOHOro Marepuasa

[IpeobOpaszoBanue ITpeoOpa3oBaHre UPPaMOHAIBHBIX BbIPAXKEHUN

BBIPOKEHUH ¢ KOPHAMM N- | KoMOUHHPOBAaHHOE 3aHSTHE 2

Oil cTeneHu

Tema 9.3 Copepxanue yueOHOro MaTepuala

CpoiictBa  creneHu ¢ | [lonstue creneHu ¢ JrOOBIM PallMOHAIBHBIM TOKa3aTeiaeM. CTerneHHbIe (YHKIIHH,

panroHaIbHBIM U | UX CBOMCTBA U rpauKku

JENCTBUTEIIbHBIM Komb6unupoBaHHoe 3aHsATHE 2

IOKa3aTesIMU

Tema 9.4 Copepkanue y4eOHOro Marepuana

Pemenue PaBHOCHMIBHOCTD MppalMOHAIBHBIX YPAaBHEHMH U HEpPaBeHCTB. MeToabl HX

MPPaLMOHATIBHBIX pemieHus. Perenre nppalnoHaIbHBIX YpaBHEHUI U HEPABEHCTB

YpaBHCHHUH U HEPaBEHCTB | KOMOMHUPOBaHHOE 3aHSATHE 4

Tema 9.5 Copnepxkanne y4eOHOro Matepurana

Crenenn u KOpHH. | OnpeneneHre creneHHol (QyHkuuu. lcrnonb3oBaHME ee CBOMCTB NpU pEIIEHUU

CrenenHas QyHKIMS YpaBHEHMI U HEPABEHCTB 2
Konrtpoabnas pabora Ne§

Pa3znen 10. 16

IokazaTenbHas

byHKuus

Tema 10.1 CopepxaHue yaeOHOro MaTepralia OK-01, OK-02,

[ToxazarenpHas QyHkuus, | CTeneHb ¢ OPOM3BOJIBHBIM  JICHCTBUTENBHBIM TOKazareneMm. OrnpenencHue OK-03, OK-04,

ee CBOMCTBA MOKa3aTelbHON (YHKIHMH, €€ CBOIicTBa M Tpaduk. 3HAKOMCTBO C NMPUMEHEHUEM OK-05, OK-07
nokaszareiabHON (yHKuMU. PereHne mokasaTelabHBIX YpaBHEHUH ()YHKIIMOHAJIBHO- I[IK 1.2, 1IK' 1.5
rpaduUIecKuM METOIOM 4

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 10.2

Copnepkanne y4eOHOro MaTepurana
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Pemenne mnoka3aTenbHBIX
YpaBHEHUH U HEPABEHCTB

Penienne 1noka3aTenbHBIX ypaBHEHUM METOJOM YpaBHMBAHHUS II0Ka3aTelei,
METO/IOM BBEACHHUSI HOBOW MEPEMEHHOH, (PYHKIIMOHATBHO-TPA(QUIECKIM METOJIOM.

Pemenne nokas3aTesbHbIX HEPABEHCTB 8
Ilpakxmuueckoe 3anamue Nel6
Tema 10.3 CopepxaHne yaeOHOT0 Marepuaa
CucreMbl 1OKa3aTenbHbIX | Penenue cucteM nmokasaTeabHBIX YpaBHEHHUN
ypaBHEHUH Kom0OnHMpoBaHHOE 3aHATHE 2
Tema 10.4 Copepxkanue y4eOHOro Marepuana
Pewenue 3a1a4. | Pemienne mnoxaszaTenbHBIX ypaBHEHUN METOJOM YypaBHUBAaHUS IOKa3aTeled u
[TokazarenpHast QyHKIIHS METOJIOM BBEJECHUSI HOBOM NIEPEMEHHON. PeneHne nokasaTeabHbIX HEPABEHCTB
KonTponbnast paborta Ne9 2
Paznen 11. Jlorapudmmsl. 28
Jlorapudpmudeckas
byHkuus
Tema 11.1 CopepxaHue yaeOHOro Marepuana
Jlorapudm gyuciua. | Jlorapudm uncna. JleCATUYHBIN 1 HATYpaIBHBIN JIOTapU(PMBI, YHCIIO €
JecAaTHIHbIN 1 | KoMOMHHPOBAHHOE 3aHATHE
HaTypaJIbHBIN Jorapudmsl, 4
4HCIIO €
Tema 11.2 Copepkanne ydeOHOro Matepuana
Caoiictea  norapudmos. | Cpoiictsa norapudmos. Onepaius JorapuMHpPOBAHUSL. OK-01, OK-02,
Oneparnus KoMOUHUpOBaHHOE 3aHATHE 4 OK-03, OK-04,
norapu(pMUpOBaHUS OK-05, OK-07
Tema 11.3 Copepkanne y4eOHOro Marepuana IK 1.2, TIK 1.5
Jlorapugmuueckas Jlorapudmmueckas QyHKIIUS U ee CBONCTBA
¢GbyHKIUS, ee CBOICTBa KomOuHMpoBaHHOE 3aHATHE 4
Tema 11.4 Coneprkanne y4eOHOT0 MaTeprana
Pemerue [Tonstue norapupmuyeckoro ypaBHeHus. Omnepainus NOTEHUUPOBaHUS. Tpu
HorapH@MUquCKHX OCHOBHBIX MeETOJla pelleHusi JorapuMHUUEcKuX YpaBHEHHM: (QYHKIIMOHAIbHO-
YPAaBHCHUI U HCPABCHCTB | ) hyyeckmii, MeTOJ MOTEHIMPOBAHHS, METO] BBEACHHS HOBOM IEPEMEHHOI. g

Jlorapudmuaeckue HepaBeHCTBA

KomMmOuHnpoBaHHOE 3aHsTHE
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Tema 11.5 Copneprkanue y4eOHOro Marepuasia
Cucremsl ANTOPUTM pELICHUS CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMHUUYECKHX
Jorapu(pMUIECKUX yYpaBHEHUN U HEPABEHCTB
ypaBHEHUHI Kom0OnHMpoBaHHOE 3aHATHE 2
Tema 11.6 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xanue
Jlorapugmsl B MpUpPOJE U | MPUKJIATHOTO MOTYJIsA)
TEXHHUKE [Ipumenenue norapudma. Jlorapupmuyeckas crnupanb B npupoge. Ee
MaTeMaTHYeCKHE CBOMCTBA 4
Ilpakmuueckoe sanamue Nel7
Tema 11.7 Copeprxkanue ydeOHOro Marepuana
Pemenue 3ana4. | Jlorapupmuueckas  pynkums. Pemenwe — mpocTedmmx — orapupMHYECKHX
Jlorapugmst. yYpaBHEHUH 2
Jlorapudgmuueckas KonTponbnas padorta Nel0
byHKIHUS
Paznea 12. 10
MHo:xecTBa. JJIeMeHTbI
Teopuu rpagos
Tema 12.1 Copepkanne y4eOHOro Matepuana
MHuosxecTBa ITonsitue MHOXecTBa. [lonMHOkecTBO. Oniepaniv ¢ MHO>KECTBAMHU
KoMOMHMPOBAHHOE 3aHSATHE 2
Tema 12.2 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
Omnepanuy ¢ MHOXKECTBAMH | MPHUKJIATHOTO MOJTYJIsI)
Onepanuu ¢ MHOXKecTBaMU. PellieHne npukiaaHbIx 3a1a4y
IIpaxmuueckoe 3ansmue Nel§ 2
Tema 12.3 CopepxaHue yaeOHOro MaTepuana
I'pader ITonsitue rpada. Cesi3Hbli rpad, AepeBo, HUKI rpad Ha MIOCKOCTH
Ilpakmuueckoe 3anamue Nel9 6
Tema 12.4 Copneprkanne ydeOHOro MaTeprana
Pemenue 3amad. | Onepanuu ¢ MHOXecTBamMu. OmNMCaHWE pPEANbHBIX CUTYyallUd C ITOMOUIBIO

MhnuosxectBa, ['padpr u ux

MHOkeCTB. [[pumeHenune rpadoB K penieHunto 3a1a4d
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MIPUMCHCHHE Kontponbnas pabora Nel 1 2
Pazgen 13. DuemeHTHI 26
KOMOUHATOPUKH,
CTATUCTUKH M TEOPHH
BepPOSATHOCTEM
Tema 13.1 Copneprkanue y4eOHOro Marepuasa
OcHoBHbIE nouAaTHs | IlepectaHOBKH, pa3MeLIEHUs], COUETAHUS.
KOMOWHATOPUKH 4

KomOuHupoBaHHOe 3aHsTHE.
Tema 13.2 Copepkanue y4eOHOro Marepuana
CoObitue, BEPOATHOCTh | COBMECTHbIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOATHOCTH CYMMBbI
coObiTus. CnoxkeHue U | coOBITHI. YCIIOBHAS BEPOSITHOCT. 3aBHCHMbBIC U HE3aBHCUMBIC COOBITHS. TeopeMbl
YMHOXXEHHE BEPOATHOCTEN | O BEPOATHOCTH MPOU3BEACHUS COOBITHI.

4

KomOnHMpoBaHHOE 3aHATHE OK-01, OK-02,
Tema 13.3 IpodeccnonabHO-OPUEHTUPOBAHHOE coJepKaHue (copep:xaHue OK-03, OK-04,
BeposiTHOCTB B | IPUKJIATHOTO MOTYJIsl) OK-05, OK-07
npo¢ecCHOHATBHBIX OTHOCHUTENBHAS 4YacTOTa COOBITHS, CBOMCTBO ee ycToHuMBOCTU. CTaTHCTHYECKOE K 1.2, TIK 1.5
3a1auax omnpezeneHue BeposiTHocTU. O1leHKa BEpOSITHOCTH COOBITUS

IIpaxmuueckoe 3anamue Ne2() 4
Tema 13.4 Copepkanne y4eOHOro Marepuana
JuckpetHas  ciydaiHas | Bugel cnyvaiiHbix BennuuH. OmnpenenieHue AMCKPETHOM CilydyaifHOW BEJMYMHBI.
BEJINYMHA, 3aKOH €€ | 3aKOH pacHpelesieHus JUCKPeTHOW ciydyailHOM BenuuuHbl. Ee umncrioBbie
pacnpeneneHus XapaKTEpUCTUKU 4

KomMmOnHMpOBaHHOE 3aHSTHE
Tema 13.5 CopepxaHue yaeOHOro MaTepuana
3amaun  mareMaTuuyeckoW | Bapmanmonnsrii  psn.  Iloawronm wactor uw  rucrorpamMma. CTaTHCTHYECKHE
CTaTUCTUKH XapaKTEPUCTHKH psiia HAOII01aeMbIX JTAHHBIX

KomMmOuHMpoBaHHOE 3aHSTHE

4

Tema 13.6 IIpodeccnonabHO-0PHEHTHPOBAHHOE cojieprKaHue (conepxanue
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CocraBienne TaOmHUIl U
JUarpaMM Ha MPaKTUKE

MPUKJIATHOT0 MOJ1YJIsA)

[TepBuuHas 00pabOTKa CTATHCTUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBlieHuUE.
HaxosxJieHre CpeIHUX XapaKTEPUCTHK, HAOII0aeMbIX JTaHHBIX

Ilpakmuueckoe 3auamue Ne2l 4
Tema 13.7 CopepxaHne yaeOHOT0o MaTrepuaa
Pemenune 3a1a4. | DneMeHThl KoMOMHaTopuku. CoObITHE, BEpOSTHOCTH COObITHS. ClloKeHHEe U
DneMEHTbI YMHOKEHHE BEPOSATHOCTEN
KOMOMHATOPHKH, Kontponbsnas pabora Nel2 2
CTATUCTHKH W  TEOPHH
BEPOATHOCTEI
Pasznen 14. YpaBHenus un 28
HEpPaBEHCTBA
Tema 14.1 Copepxanue yueOHOro Marepuala
PaBHOCHIIBHOCTB PaBHOCMIBHOCTE ypaBHeHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPABHEHMM M HEPABEHCTB. | PaBHOCWIBHBIX IE€PEX0/Jax B YpaBHCHMSAX M HepaBeHcTBax. OOmme MeTojs
OOmpe MeToAbl pEICHUsT | pellieHus YPaBHEHMI: MEPeXoj OT paBeHCTBA (YHKIUA K PaBEHCTBY apryMEHTOB 4
JUI MOHOTOHHBIX (D)YHKLMH, METOJ pa3ioKeHUs Ha MHOXHTEIH, METOJ BBEACHUS
HOBOW NEPEMEHHOM, PYHKIIMOHAIbHO-TpapUUECKU METOT
KomOuHnpoBaHHOe 3aHATHE
Tema 14.2 Cojepxanue yueOHOro MaTepuana OK-01, OK-02,
I'papuueckuit MeToz | O6Ire METOIBI PELIEHUs HEPABEHCTB: MEPEXOJ] OT CPABHEHUS 3HAaUeHUM (QyHKIMiA OK-03, OK-04,
pelreHus YPaBHEHHUH, | K CPaBHEHHIO 3HAYEHUH apryMEHTOB JUIi MOHOTOHHBIX (DYHKIHH, METO. OK-05, OK-06,
HEpaBEHCTB UHTEPBAJIOB, (YHKIMOHATIbHO-Tpaguueckuil metoa. I'paduueckuii meton pereHus OK-07
YPaBHEHUH W HEPABEHCTB 2 IK 1.2, IIK 1.5
KomOuHMpoBaHHOE 3aHATHE
Tema 14.3 Coneprkanne y4eOHOro MaTeprana
VYpaBHenus U HepaBeHCTBA | OmpeneneHne MOAyNsA. PackpeiTme Momynst 1o ompexaeneHuto. [Ipocreiimme
C MOJyJIEM YpaBHEHMsI U HEpPABEHCTBa C MoAyieM. [IpuMeHeHne paBHOCHIBHBIX MEPEXO/I0B B
OTIpeNIeICHHBIX TUTIAX YPaBHEHUH M HEPABEHCTB C MOTYJIEM 4

KomMmOuHnpoBaHHOE 3aHsTHE

Tema 14.4
VYpaBHEHHs 1 HEPABEHCTBA

CopepxaHuie yaeOHOTo MaTepuana

3HakoMcTBO ¢ napameTpom. [Ipocreiinirie ypaBHEHHs 1 HEPABEHCTBA C TapaMeTpoOM
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C mapameTpaMu

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 14.5
CocraBneHne W pemieHue
npoecCHOHANBHBIX 3a/1a4

IIpodeccrnonaibHO-OpHEHTHPOBAHHOE coJep:kaHue (copep:xanue
MPUKJIATHOT0 MOJ1YJIsA)

Perienne TeKCTOBBIX 3a/1a4 TPOPECCHOHATHLHOTO COACPIKaHUS

C TIOMOIIBIO YPaBHEHUM Ipaxmuueckue 3auamus No2?2 8
Tewma 14.6 CopepxaHne yaeOHOT0o MaTrepuaa
Pemenue 3aza4. | OOume MeToAbl pelieHUsT YpaBHEHUU. YPaBHEHHUS W HEPABEHCTBA C MOJIYJEM H C
VYpaBHEHMs U HEPABEHCTBA | MapaMeTpamMu

8

Ilpaxmuueckoe 3auamue No23

IIpomexyTounas arrecranus (IK3amMeH) 18
Bcero: | 340
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3. VCJIOBUS PEAJIN3ALIMM PABOYEN ITPOTPAMMEI YUEBHOM
A CIATLITAHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanuzanus mporpaMMel JUCHUIUIMHBL TPEOYET HAMUYKS y4eOHOTO KaOMHETa MaTeMaTHKH.
O6opynoBanue y4deOHOro KaOHMHETa: MOCaZOYHbIe MeCTa IO KOJUYECTBY OOydYarommxcs,
pabodee MecTo mperojaBaTelisi, KOMIUICKT HACTOJBHBIX YUEOHO-HATIISIHBIX MOCOOMHA TIO
JUCHUIUIMHE (TaONUIbl 3HAYEHUH TPUTOHOMETPUYECKUX (PYHKIMNA, TaONMIIBI NPOU3BOJAHBIX,
Ta0JINLbI UHTETPaAJIOB) (HE MeHee 12 MIT.), KOMIJIEKT METOAMYECKUX YKA3aHUM 110 BBIIIOJHEHUIO
MpaKkTUYECKUX padoT (He meHee 12 miT.); mocka (Toa MeJ/Toj MapKep); JUHEHKa, YroJIbHUK,
MarHHTEHI.

TexHuueckue cpeacTBa 00yueHHs: KOMIBIOTED C JIUIIEH3MOHHBIM MPOTPAMMHBIM 00eCIIeUeHUEM,
KaJIbKYJISITOPBI, TPOEKTOP, SKPaH.

3.2. UudopmanuonHoe odecriedenne 00yueHus

OcHoBHasi MTEpaTypa:
OcHoBHas iMTEepaTypa:

1. bammakoB M. U. Martemartuka [DnexkTpoHHbIi pecype] : yaueonuk / M. . bammakos. — M. :
KnoPyc, 2024. — 394 c. — (Cpeanee npodeccuonansnoe odbpazoBanue). — Pexxum nocryna :
https://book.ru/book/951555

2. bammakoB M. U. Martematuka [DnekTpoHHbIH pecypce] : yueonuk / M. U. bammakos. — M. :
KnoPyc, 2024. — 394 c. — (Cpennee npodeccuonaibHoe oOpazoBanue). — Pexxum mocryna :
https://book.ru/book/951555

3. bammakos M. U. Maremaruka. Ilpaktukym [DIeKTpOHHBIH pecypc| : yueOHO-
npaktudeckoe nocodue / M. . bammakos, C. b. Outuna. — M. : KnoPyc, 2024. — 294 c. —
Pesxxum nmocryna : https://book.ru/book/955149

JlonoJIHUTeIbHAS JIUTepaTypa:

1. T'puropseB B. I1. Marematuka [DnekTponHsIif pecypc] : yue6Huk / B. I1. I'puropses, T. H.
CabypoBa. — M. : WUIl Axamemusa, 2017. — 368 c. — (Cpennee mnpodecCHOHAIBHOE
oOpasoBanue). — Pexxum mocryna : http://www.academia-moscow.ru/reader/?id=294510

2. Mypasun [''K. Anrebpa m Hagama maTematrudeckoro aHanmsa. 10 k. ba3oBwlii ypoBeHb:
yueOHUK a1 oOmeobpaszosar. yupexaenuil /I.K. Mypasun, O.B. MypaBuna. — 7-e usf.,
ucnp. — CI16: Jlans-Tpeiin, 2019. — 288 c.

3. Mypasun I''K. Anrebpa m Hayana matemaruueckoro aHanusa. 11 ki. ba3oBelif ypoBeHb:
yueOHUK s obueoOpazoBar. yupexaenuit /I.K. Mypasun, O.B. MypaBuna. — 7-e u3n.,
ucnp. — CII6: Jlans-Tpeiin, 2019. — 192 c.

4. Mypasun I'. K. Anrebpa um nHauama matemaruueckoro anamuza. 10 xi. YrmyOneHHbIN
YpPOBEHb : yueOHUK /i1 o01eoOpas3osart. yupexxaenuii / I'. K. Mypasun. — M. : Ipoda, 2013.
—318c.

5. Mypasun I'. K. Anrebpa um Havyama MaTeMaTHdeckoro axanmsa. 11 k. YrmyOneHHbIN
YPOBEHB : yueOHUK 17151 00meoopasonar. yupexaenuid / I'. K. Mypasun. — M. : llpoda, 2015.
—318c.

6. TlorockyeB E. B. 'eomerpus. 10 k1. YriryOneHHBIA YpOBEHD : YISOHUK JUIS 001Ie00pa3oBar.
yupexnenuit E. B. [Torockyes. — M. : [Ipoda, 2016. — 223 c.

7. Tlotockye E. B. I'eomerpus : 3amaunuk. 10 k1. YrryOneHHBIH YpPOBEHB : YUCOHHK ISt
obmreoOpasosar. yupexxaenuii / E. B. Ilorockyes. — M. : Ipoda, 2016. — 255 c.

8. TlortockyeB E. B. 'eomerpus. 11 k. YriryOneHHBIA YpOBEHD : YISOHUK JUTS 001Ie00pa3oBar.
yupexnenuit / E. B. [Torockyes. — M. : [Ipoda, 2016. — 384 c.

9. Tlotockye E. B. I'eomerpus : 3amaunuk. 11 k. YrnyOneHHBIH YpOBEHBb : YUCOHHK ISt
obmeobpasosar. yupexxaenuii / E. B. ITotockye. — M. : [lpoda, 2016. — 236 c.
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HNuTepHeT-pecypcenl:

1.

2.

3.3 Opranuzanusi 06pa3oBaTejLHOIO NMpouecca

OO0yuenue yueOHOM JTUCIUIUIMHBI OCYIIECTBIIAETCS 1JI TPYIIbI CTYJEHTOB,

NudopmarnimonHbie, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MaTepualibl [DJIEKTPOHHBIA pecypc].-
Pexwum noctyna: www.fcior.edu.ru (mara ooparenus: 12.06.2024).
Ennnas xommeknuu 1u@poBBIX 00pa3oBaTENbHBIX PECYpCOB [DNEKTPOHHBIA pecypc].-
Pexxum noctyna: www.school-collection.edu.ru (nara oopamenus: 11.06.2024).

oOydaromuxcsi Ha 6a3ze OCHOBHOTO 00111ero o0pa3oBanus (9 Ki1accoB) Ha IEPBOM Kypce.

[TpomesxyTouHas aTTecTanus NPOBOJUTCS B OpME IK3aMeHa.
Peanuzamus tem 1.1, 2.1, 3.1, 4.1, 5.1, 8.1-8.3, 9.1, 11.1, 12.1 Bo3MOHAa C MPUMEHEHHEM
AJIEKTPOHHOTO OOYUYEHHMsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI; B 00IIEM 00beMe —

28 qacos.

Ne | HasBanue temsl, Copneprxanue yueOHOro Marepuana, npaktudeckue | Konnuectso

pasnena paboThI 4acoB

1 | Temal.l [lenbie u panmoHanbHbIC YKCaa. [[eCTBUTENbHBIE 2
PasButne nonsatua | yucia. KoMiuiekcHsle yucna
0 umucIe

2 | Tema2.1 1. Apudmernyeckuit KOpeHb HATYpaJbHOMN CTENEHHU. 2
Kophu, crenenn n | 2. Kopau u crenenu. KopHu HaTypanbHOH cTeneHu U3 2
J0rapuQMbl yuciaa U ux cBoicTBa. CTeneHW C palnuoOHaIbHBIMU

nokasarelmsiMu M ux  cBoictBa. Crenenn ¢
JeHCTBUTENBbHBIMY MOKa3aTensiMu. CBONCTBA CTENEHU
C JICHCTBUTEIbHBIM IIOKA3aTEIIEM.

3 | Tema 3.1 1. AkcuoMmsl crepeoMeTpun. BzaumHoe pacnonoxenue 2
[Tpsimble 1 JIBYX TpsAMBIX B TIpocTpaHcTBe. IlapamnenbHocTb
IJIOCKOCTH B npsiMmoi U mockocTu. CKpeluBaronuecs mpsMble,
IIPOCTPAHCTBE yros Mexay AByMms npsmbiMu. [lapannenbHocTb

IIJIOCKOCTEM.

4 | Tema 4.1 OcHOBHBIE TIOHATHA KOMOHMHATOPHKH. 3aJadyd Ha 2
DNIeMEeHThI MIOAICYET  YWCJIa  Pa3MELICHHWH,  IEepEeCTaHOBOK,
KOMOHWHATOPUKH COUYeTaHUi.

5 | Tema 5.1 1. IlpsamoyronpHas (IeKapToBa) cucTeMa KOOPJIUHAT B 2
Koopaunats! u npoctpancTBe. Popmyinia pacCTOSIHUS MEXIY IBYMs
BEKTOPHI B TOYKaMH.

IIPOCTPAHCTBE

6 | Tema 8.1 1. Bepumunbl, pebpa, TpaHHu MHOTOTPAHHUKA. 4
MHororpanHuKu Brinykiible MHOrorpanHuku. Teopema Oitnepa.

2. Ilpmama. Ilpsmas ¥ HaKIOHHasg NpU3MA.
[lpaBunbHas  mpusma. Ilapamnenenunen.  Kyo®.
[ToBepXHOCTH NMPU3MBL.

3. Ilupammpa. OcHOBHbIE 35eMeHTHl. llpaBunbpHas
nupamuga. [loBepxHOoCTh mNHpaMuibl. YcedeHHas
UpaMHJa.

7 | Tema 8.2 1. Hwmuaap. OcHOBaHWE, BBICOTa, OOpa3zyromIasd, 4
Tena BpameHus pasBepTka. Ilnmomane  MOBEPXHOCTH  LMIMHJApA.

CedeHnsT 1WIMHApPA: OCEBOE W  IapajuIeNIbHOE
OCHOBAHHUIO.

2. Konyc. OcHoBHbIE 35eMeHTh. CeueHHsi KOHyca:
OCeBOE U TNapajyieIbHOE OCHOBaHMIO. Pa3BepTka.
[Tmonags MOBEpXHOCTH KOHYCA. Y CEUEHHBIN KOHYC.
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8 | Tema 8.3 2. @opmynsl o0bemMa Kyba, MPSIMOYTOJIHLHOTO 2
N3mepenus B napajuleJenune1a, Ipyu3Msl, UIKHIPA
reOMEeTPHH 3. ®opMmyabl 00bEMa NUPAMUJIBI U KOHYCA.

9 | Tema9.1 2. I'eomeTpHuecKUil CMBICI MPOU3BOAHON. YTIOBOH 2
[TpousBonHas u e€ | ko3ppuuueHT. YpaBHEHUE KacaTeabHOM K rpaduky
MIPUMEHEHUE (G yHKITHH.

3. Bo3pactanue u yObiBaHHE (YHKIHH. DKCTPEMYMBbI
¢ynkunu. Bropas mpousBojHas, ee TeOMETPHUECKUI
U QU3NYECKUHN CMBICIL.

10 | Tema 11.1 1. PaBHOCWJIBHOCTH ypaBHEHHH. OCHOBHBIE IMPUEMBI 2
VYpaBHeHus U | pelICHUH ypaBHEHHUIA.

HEPaBEHCTBA 2. Cucrembl ypaBHEHMH. PaBHOCHIBHOCTH CHCTEM
YpaBHEHUU.

11 | Tema 12.1 1. Pemenuie ypaBHEHU U HEPABEHCTB. 2
Htorosoe 2. ToxnecTBeHHbIE npeoOpa3oBaHus
MOBTOPEHHE Kypca | UPPallMOHAIBHBIX, CTEIEHHBIX, JOrapUPMHUECKUX,
MaTeMaTHKHU TPUTOHOMETPUYECKUX BBIPAYKCHHH.

Bcero 28

3.4 KaapoBoe obecnneueHue 00pa3oBaTeIbHOIO Mpomecca

Tpe6OBaHI/IH K KBaJ'II/I(bI/IKaI_II/II/I NeJaroru4CeCKux KaJpoB: HAJIUMYHUEC BBLICHICTO O6paBOBaHI/I${.

[legarornyeckue pabOTHUKM, IMpPHUBJIEKaeMble K peaau3aluu o0pa3oBaTeNbHON INpOrpammsl,
JOJDKHBI  IOJy4aTh JIOMOJIHUTENIbHOE NpoQeccuoHanibHOe 00pa3oBaHuEe [0 IporpamMmam
MOBBIIIICHUS KBAJTM(HUKAIMY, B TOM YHCIe B (hOpME CTRKUPOBKU B OPTaHU3AIMX, HAIPABJICHUE
JeSITEIbHOCTH KOTOPBIX COOTBETCTBYET 00JIaCTH NPOQECCHOHATIBHON AEATENbHOCTH He pexe 1
paza B 3 rojia C y4eTOM pacUIMPEHUs CIEKTpa NpodecCHOHATbHBIX KOMIIETEHIIUH.
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUA JUCIUIIJINHbI

KoHTpOo/Ib M OlleHKA pe3yabTaTOB OCBOCHUS YU€OHOW JAUCIUILIMHBI OCYIIECTBISACTCS
IpernojiaBaTeseM B Ipolecce NPOBEIEHUS NPAKTUYECKUX 3aHATHH M Ja0OopaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBHIMOJIHEHHUSI OOYYAIOUMMHCA WHIAMBHIYalTbHBIX 33/aHUH, MPOEKTOB,

HUCCIIEIOBAHUMN.

Oo6masi/npodeccuonanbHast

Pasznen/Tema

Tun oeHoYHbIX

KOMIIEeTeHITHS MePONPUsITUS
OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5, | TectupoBanue
pelIeHus 3a1a4 1.6 VYcTHBIN onpoc
npohecCHOHATBLHOM P2, Tems1 2.1,2.2,2.3,2.4,2.5I1-0o/c, | MaremaTu4eckuii
NEATEILHOCTH 2.6 ITUKTAHT
MIPUMEHUTEIBHO P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4 NuauBunyanbHas
K pa3JIMYHbIM KOHTEKCTaM P4, Temr14.1,42,43,44,45,4.6, CaMOCTOSITEIbHAs

4.711-0/c, 4.8, 4.9, 4.10, 4.11 paborta

P 5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yIbTaToOB

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,

HPaKTHYECKHX PadoT
KonTpoabnas padora

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, Brimonnenue

7.12,7.13,7.14,7.15, 7.16, 7.17 SK3aMEHaIIMOHHBIX

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3aJaHui

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temmr 11.1,11.2, 11.3 I1-o/c,

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

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

IT-o/c, 14.6
OK 02. Ucnonn30Bath P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5, | TectupoBanue
COBpPEMEHHBIE CPEACTBA 1.6 VYeTHBII onpoc
MOMCKa, aHalIN3a U P2, Temn 2.1, 2.2,2.3,2.4, 2.5 1-o/c, | MaremaTndeckuii
MHTEpIIpETAlUN 2.6 JTUKTaHT
uH(pOopMaInu, U P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 NunuBunyanbHas
nH(pOpMaIMOHHBIE P4, Temr14.1,4.2,43,44,45,4.6, CaMOCTOSITEIbHAS
TEXHOJIOTHH JIJIs1 4.711-0/c, 4.8, 4.9, 4.10, 4.11 paborta
BBINOJIHEHHS 3a7a4 P5, Temsr 5.1,5.2 [IpencraBnenue
npodheccCHoHaNBHOM P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yabTaToOB
NeATETLHOCTH 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPaKTHYECKUX padboT

P7, Temm 7.1,7.2,7.3,74,7.5,7.6, KonTpomnpHas pabota

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, Brimonnenue

7.12,7.13, 7.14, 7.15, 7.16, 7.17 3K3aMEHAIIMOHHBIX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3aJaHNN

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 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
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IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

OK 03. IlnanupoBats u
peann3oBBIBaTh COOCTBEHHOE
npodeccCuoHaIBHOE U
JUYHOCTHOE Pa3BUTHE,
IpeANPUHUMATEIBCKYIO
JeATEIILHOCTD B
npodeccnoHaabHOM chepe,
UCIIONIb30BATh 3HAHUS 110
(rHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYaIUSIX

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

P2, Tems1 2.1,2.2,2.3,2.4,2.5I1-0/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o/c, 3.4
P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c, 4.8,4.9,4.10,4.11

P 5, Temnr 5.1,5.2

P 6, Temrl 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
P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,

TectupoBanue
VYcrHblit onpoc
MaremaTuueckui
JUKTaHT
NupuBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPAKTHYECKUX paboT
KontponsHas pabora

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, Brimonnenue

7.12,7.13,7.14,7.15, 7.16, 7.17 SK3aMeHalIMOHHBIX

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3aJaHui

P9, 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 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, Temnr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

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

IT-o/c, 14.6
OK 04. 3pdexTuBHO P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5, | TectupoBanue
B3aMMO/JICCTBOBATHh U 1.6 VYcrHbIi onpoc
paboTaTh B KOJJIEKTUBE U P2, Temn 2.1, 2.2,2.3,2.4,2.51-o/c, | MaremaTudeckuii
KOMaH/ 1€ 2.6 JUKTaHT

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4 NunuBunyanbHas

P4, Temb14.1,4.2,4.3,4.4,4.5,4.6, CaMOCTOSITEIbHAS

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

P 5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yJIbTaTOB

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temm 7.1,72,7.3,74,7.5,7.6,
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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
114,11.5,11.6 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, 135
IT-o/c, 13.6

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

PAKTUYECKUX padoT
KonTponbnas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN

OK 05. OcyiiecTBasiTh
YCTHYIO ¥ MTUCBMEHHYIO
KOMMYHHUKAITUIO Ha

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6
P2, Temnl 2.1,2.2,2.3,2.4,2.5I1-o/c,

TectupoBanue
VYcTHBII onpoc
Maremarnueckuit
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rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEeH
COIIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c, 4.8,4.9,4.10,4.11

P 5, Temnr 5.1,5.2
P1,Temal.1,1.2,1.31I-0/c, 1.4, 1.5,
1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5I1-0/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c, 4.8,4.9,4.10,4.11

P5, Temnr 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 I1-o/c, 6.11
P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temrr 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, 135
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6P 9, Temsr 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 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5
IT-o/c, 14.6

JHUKTaHT
NupuBunyanbHas
CaMOCTOATENbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padboT
KonTposnbHas padora
Bremonnenue
AK3aMCHAIIMOHHBIX
3aJaHUuN

OK 06. ITposiBnsTH
rpa)KAaHCKO-
NaTPUOTHYECKYIO MTO3ULUIO,
JI€EMOHCTPUPOBATh
OCO3HAHHOE IOBEJICHUE Ha
OCHOBE TPaJUIIMIOHHBIX
00I11eYeTOBEYECKUX
IICHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3aLUuN
MEXHAIIMOHAIbHBIX U
MEXPETUTNO3HBIX
OTHOILIEHUH, TPUMEHSATH
CTaH/apThI
AHTUKOPPYINLIHUOHHOIO
NIOBE/ICHUS

P1,Temal.1,1.2, 1.3 II-0/c, 1.4, 1.5,
1.6

P 6, Temsl 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, Temm 7.1,7.2,7.3,74,7.5,7.6,
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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

TectupoBanue
VYeTHbII onpoc
MaremaTuueckuii
JUKTaHT
NunuBunyanbHas
CaMOCTOSITCIbHAS
pabota
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX paboT
KonTpomnpHas pabota
Brmonaenne
9K3aMEHAIIMOHHBIX
3aJaHui
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OK 07. ConenicTBOBaThL
COXPaHEHHUIO OKpYKaroliei

Cpelbl, pecypcocOepekeHHIO,

IPUMEHATH 3HaHUA 00
M3MEHEHUH KIIMMara,
IPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOCTBA, 2P (HEKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSIX

P 1, Tema 1.1,1.2, 1.3 IT-o0/c, 1.4, 1.5,
1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,
4.71I-0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

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 II-o/c, 6.11
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,

TectupoBanue
VYeTHBII onpoc
MaremaTruueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOSTEJIbHAs
paborta
[IpencraBnenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
Kontponbnas pabota

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, Brimonuenue

7.12,7.13,7.14,7.15, 7.16, 7.17 3K3aMEHAIIMOHHBIX

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3aJaHui

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 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, Temnr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5

IT-o/c, 14.6
I1K 1.2. BeiObupats P1,Temal.1,1.2, 1.3 IT-o/c, 1.4, 1.5, TectupoBanue
MIPOCTPAHCTBEHHOE 1.6 VYcTHBIN onpoc
MOJIO’KEHUE CBAPHOTO IIBA P2, Temr 2.1,2.2,2.3,2.4,2.51-0o/c, | Maremarudeckuii
ISl CBAPKHU 3JIEMEHTOB 2.6 JTUKTAHT
KOHCTPYKIUU (U3/1EeTNH, P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NuauBunyanbHas
y3JI0B, AeTamneil). P4, Temr14.1,4.2,4.3,4.4,4.5,4.6, CaMOCTOSITEIbHAS
IIK 1.5. TIpoBoauTs 4.711-0/c, 4.8, 4.9, 4.10, 4.11 paborta
KOHTPOJIb COOpaHHbIX PS5, Temsr 5.1, 5.2 IIpencrasinenue
AJIEMEHTOB KOHCTPYKIIUH P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yabTaToOB

(u3penuit, y370B, neTaneil)
Ha COOTBETCTBUE
F€OMETPUUYECKUX Pa3MEPOB
TpeOoBaHUSM
KOHCTPYKTOPCKOH U
MIPOU3BOJICTBEHHO-
TEXHOJIOTHYSCKOU
JIOKYMEHTAIMU 10 CBapKe.

6.7 I1-o0/c, 6.8, 6.9, 6.10 T1-o/c, 6.11
P7, 6 Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 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, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

MPAKTHYECKUX paboT
KonTponbnas pabora
Brimonnenue
9K3aMCHALIMOHHBIX
3aJaHuN
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