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Pabouast mporpaMma yueOHON AUCIUIUINHBI COCTaBJIEHA HA OCHOBE:

— @enepalibHOTO roCy/1apCTBEHHOI'O 00pa3oBaTeNLHOTO cTaHzapra CpEIHEro
npodeccuoHaIbHOr0 00pazoBanus 1o cruenuaibHocT 09.02.07 UHpopManHoOHHbIE CHCTEMBI
U mporpaMMupoBaHue (0a30BOH MOJTrOTOBKH), BXOJISINEH B COCTaB YKPYIMHEHHOH T'PYIIIIbI
cnenuanbHoctel 09.00.00 MHdopmaTnka M BBIYMCIAUTENbHAS TEXHUKA, YTBEPXKICHHOIO
npukazoM Munoopuayku Poccun ot 09.12.2016r. Ne 1547 (pen. Ot 01.09.2022);

— [TIOOII CIIO mno cnerumansHocTH 09.02.07 MHDOpMaIIMOHHBIE CUCTEMBI M TTPOTPAMMHUPOBAHUE
(6a30BOI1 MOATOTOBKH), pazpaboTaHHON DenepabHbIM yUeOHO-METOIUYECKUM 00bEIMHCHHEM
B cucteme CIIO mo YI'C 09.00.00 MudopmMaTuka U BEIUMCIUTETbHAS TEXHUKA;

B COOTBETCTBHH C pabOYNM y4eOHBIM IUTaHOM KoJuteka Ha 2023/2024 yaeOHsblii ro.

PACCMOTPEHO:
Ha 3acenanuu [lenarornyeckoro cosera [IOUY «I'TIK» nmpotokon Ne 1 ot 29.08.2023r.

Pa3paborumk: Pabananosa A.M., npenoaasarens [TOUY I'TIK.

PeneHn3zeHnTnI:

MyxunuaoB Maromen ['oceHrapkueBuy, KaHIUIaT MeAarornueckux HayK, TOIEHT Kadeapbl
matematuku JII'YHX

Masaena KyMCI/IHT I/IcaeBHa, KaHAuAaT nNeaarorutdeCKux Hayk, JOUCHT Ka(be,[[pbl MAaTCMATUKU
JNI'YHX
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1. TACHOPT NPOT'PAMMBI YYEBHOM JUCIHUATLJIUHBI I, 01
MATEMATHKA

OO0r11ast XxapaKTepUCTHKA IPUMEPHON paboueii mporpaMmbl
obmeoOpaszoBarenpHoOU auctuiiuHbl [1/1.01 MatemaTuka

11. O0JacTh IpMeHeHus1 padoyell MPOrpaMMbl
Pabouas mporpamma yueOnoit mucuuruinasl 11J1.01 MaTtemaTuka siBIsSIeTCSl 4YacThIO OCHOBHOM
obpasoBarenbHoli mporpamMmbl B cooTBeTcTBUM ¢ PI'OC CIIO mo cnemuanpHOocTH 09.02.07
WNHdopMannoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHE.
1.2, MecTo AMCUMIUIMHBI B CTPYKType INpodeccHOHAILHON 06pazoBaTeILHOI
nporpammsbl CI10:
OobmeoOpazoBatenpHas aucuuruinHa [1J[.01 Marematuka siBisieTcss 00s3aTENbHOM
4acThio 0011e00pa30BaTEeIHLHOrO IIUKJIa 00pa3oBaTenbHON MporpaMmsel B cootBeTcTBUU ¢ DI'OC
crenuansHocTH 09.02.07 MHDOpManmoHHbIE CHCTEMBI M TPOrPAMMHUPOBAHHE.

1.3. L[eJ'II/I U INIAaHUPYCMBIC PE3YyJIbTaTbl OCBOCHU S AMCIHUILIANHBI:
1.3.1. Lean u 3ana4n AUCHUIIHHBI

ConepkaHue mporpamMmbl  00IIE0Opa3oBaTENbHOW  JAMCHUILUIUHBI  «MarteMaThka
HAIPAaBIIEHO HA JIOCTHKEHUE PE3YJIbTATOB €€ U3YUYEHHUs B COOTBETCTBUH ¢ TpeboBanusimu OI'OC
COO c¢ yuerom npodeccronanibHoi Hanpaiennoctn @PI'OC CIIO.

1.3.2. Ilnanupyemsle pe3ynbTaThl OCBOEHHS — OOIIEOOPA3OBATENbHON  JMCIUIUIAHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHOBEe PT'OC COO
Oco0oe 3HaueHME IUCHUIUIMHA uUMeeT mnpu (opmupoBaHuM U pa3BuTHH Ocoboe 3HaueHue

JTUCLHUIUIMHA UMeeT npu ¢popmuposanuu 1 pazsutuu OK.01, OK 02, OK 03, OK 04, OK 05, OK
06,0K07ulIIK 1.1, 2.1, 3.2.



O0mme KOoMIeTEeHIINHU

Ilianupyemblie pe3yabTaTbl 00y4eHUs

III/ICIII/IHJII/IHapHLIe

OK 01 Bri6upats criocoOsl

peIICHHS 3a1a4
podeccHnoHATEHOM

JACATCIIbHOCTU IIPUMCHUTCIIBHO
K pa3/IM4YHbIM KOHTCKCTaM

O6mue
- TOTOBHOCTb K TpYyAY, OCO3HAHHE
LICHHOCTH
MacTepCcTBa, TPYI0JII00HE;
- TOTOBHOCTh K aKTUBHOM
JIeATEIIbHOCTU
TEXHOJIOTMYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHHMIIMMPOBATh, IUIAHUPOBATH |

CaMOCTOATCIIBHO BBIIIOJIHATD TAKYTO JCATCIBbHOCTD,

- HHTEpEC K pa3InyHbIM chepam
npodeccHoHaIbHOM
NesITeTbHOCTH,

OBnaneHue yHUBEpCAIbHBIMU YUEOHBIMU
[M03HABATCIIbHBIMU JIEHCTBUAMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:
CaMOCTOSITENTEHO dbopMynupoBath
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;
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YCTaHaBJIMBATh CYIICCTB €HHBIN IMpHU3HAK
Ui
OCHOBAaHUA [OJid CpPaBHCHUA,

0000IIEeHHS;

KIaccupukanuu M

OonpeaAcIATE  LCIIU

MapaMeTpbl U KPUTEPUU UX JOCTUKECHHUS,;

JCATCIIBHOCTH, 3aJaBaTh|

- BBISBJISITh 3aKOHOMEPHOCTHU U ITPOTHBOPECYHS B

-BJIAJETh METOJIaMH JIOKA3aTENbCTB, AITOPUTMAMHU PELLICHUS
3a1ad;

yMeHue (HopMyIUpoBaTh OMPEIETICHUSI, AaKCHOMBI U TEOPEMBI,
[MPUMEHSTH UX, IPOBOAUTH JOKA3ATEIbHBIC PACCYXKIEHHUS B XOI€

peILIcHHS 3a/1a4;
- YMETh OIEPUPOBATH MOHATHIMU: CTCIICHb YUCIIA, JIOTaprUpM
YKCIIa; YMCHUE BBIIOJIHATH BHIYMCIICHUE 3HAUCHHI U

MPeoOpa30BaHUS BEIPAKEHUH CO CTEIICHSIMH U JIOTapupMamu,

mpeoOpa3oBaHus IPOOHO-PAIMOHAIIBHBIX BRIPAXKEHUH;
- YMETh OIIEPUPOBATH IOHATUSAMU: PallHOHAIBHBIE,

UpPpaLMOHAIIbHBIE, IOKA3aTEIIbHBIE, CTEIICHHBIE,
norapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHUA U HEPABEHCTBA, UX CUCTEMEI,

- YMETh OIEpPUPOBATh MOHATUAMU: GYHKIINS, HETIPEPHIBHAS
(byHKIMA, TPOU3BOIHAS, IEPBOOOpA3HAas, ONpEACICHHBbIH
WHTETpaJl; yMETh HAXOUTh IPOU3BOAHBIE JIEMEHTAPHBIX

yHKumid,
HCII0JIB3YS CIIPaBOYHBIC MAaTCPHAJIBI; UCCIIEA0BAThH B HpOCTGﬁIHHX

ClIydasx (bYHKHI/II/I Ha MOHOTOHHOCTB, HAXOIUTH HauOOJIBIINE U

HalMEHBIINE 3HaUeHUs PYHKIUI; CTpOUTh rpaduku
MHOTOYJICHOB
C MCII0JIb30BaHHUEM allapaTta MaTeMaTHYECKOrO aHaIN3a,;

[PUMEHSTH IPOU3BOIHYIO MPU PELICHUH 3a/1a4 HA JBUKECHHUE;
pelaTh NPaKTUKO-OPUEHTHPOBAHHBIE 3a/1a4l Ha HAaUOOJIbIINE U

pacCMaTprUBACMBIX ABJICHUAX,

HAMMCHBIINC 3HAUCHUA, HA HAXOXICHUC ITYTH, CKOPOCTH U




- (GopMyJIbl P PEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peanbHbIX COOBITUI; 3HAKOMCTBO CO

CJly4aliHbIMU BEJIMYMHAMM; YMEHUE IIPUBOIUTH IPUMEPbI
MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U
0OIICCTBCHHEIX SIBJICHUIX;

- YMeTh OIIEpUPOBATh MOHATUSAMU: TOUKA, IPsMasi, MJIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YOI, CKPELMBAIOILUECS MIPSIMBbIE,
MapajuIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX U
MUIOCKOCTEH, yTroJl MeXKAY MPSMBIMH, YTOJI MEXIY IPSIMOM U
[JIOCKOCTBIO, YTOJI MEX]1y IUIOCKOCTSIMH, PACCTOSIHUE OT

TOYKHU 10 MJIOCKOCTH, PACCTOSTHUE MEXY MPSIMbBIMH,
paccTosiHUE MEXAY IIIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh MPH
pemeHny 3a1a49 N3yueHHble (PaKThl U TEOPEMBI IUTAHUMETPHUH;
YMEHHE OLEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHPA;

- YMETh ONIEpUPOBATH MOHATUSMHI: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHHKA, Ky0, TapaieNenuIie]], pu3Ma, TupamMuia,
¢durypa v MoBepXHOCTh BpAIIeHHS, IMIIMH/IP, KOHYC, map, chepa,
ceueHus (pUTypsl BpalleHUs, TUIOCKOCTbh, Kacaromascst Cepsl,
[WINHAPA, KOHYCA, IJI0IIa/b TOBEPXHOCTH MUPAMUIBI, IPU3MBI,
KOHYyca, HWIMHPA, IJI0Maas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeeuIe1a, TAPaMHIbI, TIPU3MBIL,
[MIMHpA, KOHYCa, IIapa; YMEHHe N300pakaTh MHOTOTPaHHUKH
Y TIOBEPXHOCTH BpAILIEHUSI, UX CEUYEHHS OT PYKH, C ITOMOIIBIO
YEePTEIKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEACTB; yMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacrio3HaBaTh MPAaBUIBHBIE MHOTOTPAHHUKH;

- YMETh ONEpUPOBATH MOHATUSMU: IBUKECHUE B

MPOCTPAHCTBE, MOA0OHbIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BAaTh OTHOLICHHE IIIOIIAAeH TIOBEPXHOCTEN U




00BeMOB TOAOOHBIX (HUTYp TIpU
pCLICHUY 33]1ay;




- YMETb BBIYUCIIATH T€OMETPHUUECKUE BEIMUUHBI (JUIMHA, YTOJI,
[U10111a/1b, 00BEM, ITUIONIA/1b IOBEPXHOCTH ), UCIIONb3Ys
M3y4eHHbIE (POPMYIIBI U METOABI;

- YMETb OIEpUPOBATH MOHATHAMMU: NIPSIMOYTOJIbHASI CUCTEMA
KOOpJMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIPHOE IPOU3BEIECHUE, YTOJI MEXKY BEKTOPAMH, CYyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HAa YUCJIO; HAXOAUTH C
MOMOIIIBIO U3YYEHHBIX (POPMYJT KOOPIUHATHI CEPEIMHBI OTPE3Ka,
paccTosiHuE MEXIY JBYyMs TOUKaMU;

- YMETb BIOMPATh NOAXOASIINN U3YUEHHbII METOA JUIs
pelLeHMs 3a]a4u, paclio3HaBaTh MaTeMaTu4eckue (GakThl U
MaTeMaTHYECKUE MOJIEIH B PUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOIUTH PUMEPHI
MaTEeMaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOU
MaTEMaTHYECKON HaYKH.

- YMETb ONIEpUPOBATH MOHATUAMMU: ONPEIECIICHNE, AKCUOMA,
TeopeMa, CleACTBHE, CBOMCTBO, MPU3HAK, 1I0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; YMEHHE (POPMYITHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEP)KICHHUE, IPUBOIUTD
[PUMEPHI U KOHTPIIPUMEPHI, UCIIOJIb30BaTh METO]T
MaTeMaTHYeCKON MHAYKIMHU; TPOBOANUTH JOKa3aTebHbIE
paccyX/1eHUs MPH pEelIeHNH 3a/1a4, OLIEHUBATh JJOTMUECKYIO
[IPaBHJIBHOCTb PacCyXACHMI;

- YMETb ONEPUPOBATH MOHITUSIMHU: MHOXKECTBO,
[MOJIMHO>KECTBO, ONEPALIUK HaJ MHOKECTBAMU; YMEHHE
MCII0JIb30BaTh TEOPETUKO- MHOKECTBEHHBIN anmnapar AJs
ONMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUI NPU PELIEHUH
3aja4, B TOM YHCJIE U3 JPYTUX yUYeOHBIX IPEAMETOB;

- YMETh ONIEPUPOBATH MOHATUSAMU: Tpad), CBA3HBIN Tpad, 1epeso,
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MK, rpa(b Ha IIJIOCKOCTHU,;, YMCHUE 3aJ1aBaTh U OIIMCHIBATH l"pa(bbl

Pa3IMYHBIMH CIIOCOOAMU; MCTIOJIB30BATh rPpadbl MPH PELICHUN
3ajay;

- YMETh CBOOOHO ONEPUPOBATH MOHATUAMHU: COUECTAHHE,
[IEpPECTaHOBKA, YNCJIO COUETaHU, YUCIIO IEPECTAHOBOK;

o6unoM HploTOHA; yMEeHNE IPUMEHSAThH KOMOUHATOPHBIE

(aKThl U pacCcy X A€HUs Ul PEIICHUs 3a/]a4;

-yMETb ONEPUPOBATH MOHATHAMU: HATYPaJIbHOE YUCIIO, LIEJI0e
Y1CII0, OCTATOK 110 MOAYJIIO, PALIMOHATIBHOE YUCIIO,
MpPPaLMOHATILHOE YU CIIO, MHOYKECTBA HATYPaJIbHBIX, LEJIbIX,
palOHaIbHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHUE UCII0Ib30BaTh
[PU3HAKU JETUMOCTH, HAUMEHBIINN 001U 1eNUTeNb U
HalMeHblIee ollee KpaTHoe, alropuT™ EBkinja npu pereHun
3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU NO3ULIMOHHBIMUA CUCTEMAMHU
CUMCIICHUS;

- YMeTh CBOOOHO ONEpUPOBATh MOHITUSMU: CTENIEHb C IIEITBIM
[10Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHH, CTENIEHD C
paloOHAIBHBIM IT0Ka3aTelleM, CTENEHb C IeHCTBUTENIbHBIM
(BemiecTBEHHBIM) TMOKa3aTeeM, JIorapudm vuciia, CHHYC,
KOCHHYC U TAaHT€HC MPON3BOJIBHOTO YHCIIA;

- YMETb ONEePUPOBAThH MOHITUSIMH: TOXKIECTBO, TOXKJIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHUN
1 HEPaBEHCTB, PABHOCWJIBHOCTh YPaBHEHH, HEPABEHCTB U
CUCTEM, pallOHalIbHbIE, UpPAllMOHAIbHbIE, I0Ka3aTeIbHbIE,
CTETIEHHbIE, Torapu(pMUUECKUe, TPUTOHOMETPUUYECKHE
YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI; YMEHHE PEIIaTh
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3IMYHbIX
[IPUEMOB; pellaTh YPAaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHATh YPaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI
IUIS pelIeHNs] MaTeMaTHUeCKUX 3aa4 ¥ 3a/1a4 U3
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pa3NUYHBIX 001aCTe HAYKH U PEATbHOM KU3HH,

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSAMHU: rpaduK (HyHKIHUH,
oOparHas QyHKIUS, KOMIO3HIUS QYHKINN, THHEWHAs PYHKLIUS,
KBaJpaTU4Has PYHKLUS, CTeNIeHHas: GYHKLHUSA C LIETbIM
oKa3areseM, TPUrOHOMEeTpUYecKre (PyHKINHU, 0OpaTHbIe
TPUTOHOMETpHUYECKUE (PYHKINH, TIOKa3aTeIbHAs U
norapudmuyueckas QyHKINU; YMEHHE CTPOUTH Tpaduku
(byHKUIMH, BRIIOTHATH TpeoOpa3oBaHus rpaguKoB QyHKIIHA;
YMEHHUE HCII0JIb30BaTh rpauku GyHKIUMN A1 U3YUEeHUs
[IPOLIECCOB U 3aBUCUMOCTEH MPH PELICHUH 3ajay U3 IPYTUx
Y4eOHBIX IPEAMETOB U U3 PEATBHOM KU3HH; BRIPAXKATh
(dbopMyIaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

YMEHHE CBOOOHO ONIEPUPOBATH MOHATHAMHU: YETHOCTh (PYHKIIUH,
MEPUOIMYHOCTb (DYHKIIMHU, OTPAaHUUEHHOCTh (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIH, SKCTpeMyM (YHKIIUU, HauOOIblIee U
HaMMEHbIIIee 3HAaYCHUST PYHKIIMH Ha IPOMEKYTKE; YMEHHUE
MPOBOJIUTH UCCIIEAOBaHNE (DYHKITNH;

YMEHHE UCII0JIh30BaTh CBOMCTBA U Tpauku PyHKIUHN 15
peleHNs ypaBHEHHI, HEpaBeHCTB U 3a/1a4 ¢ TapaMeTpamy;
n300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH MHOXKECTBA PEILICHHH
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMeTh CBOOOIHO ONIEpUPOBATh MOHATUSAMHU:
[10CJIeI0BATEIbHOCTD, apu(METHYECKast TPOrPECCHs,
reoMeTpHUecKas Mporpeccusi, 0eCKOHEUHO yObIBaroIas
reoMeTpUYecKast IPOTPeccusi; yMEHHE 331aBaTh
MOCJIEIOBATEIIFHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
opmyu;

- YMETh OIIEpUPOBATh MOHATUSAMU: HENIPEPBIBHOCTH (DYHKIINH,
aCUMIITOTHI rpaduKa (GYHKLUH, [IEPBas U BTOPAs IPOU3BOIHAS
(GYHKIMH, TEOMETPUUECKUN B PU3NUECKUI CMBICTT
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[IPONPOU3BOIHOM,
nepBoOOpasHasi, ONpeAeICHHBIN HHTETPajl; YMEHHE HAaXOIUTh
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aCUMIITOTHI rpaduKa GYHKINHU; YMEHHE BEIYUCIIATH MIPOU3BOHbIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHIA,
HAXOJIUTh YPaBHEHHUE KacaTebHOW K TpaduKy QyHKIUH;
YMEHHUE HCII0JIb30BaTh IPOU3BOAHYIO JUISl HCCIIEIOBAHUS
(bYHKUIMH, JUIsI HAX0XKICHHUS HAaWTy4dlIero peleHus B
MPUKJIAJHBIX, B TOM YHCJIE COLUATBHO-YKOHOMUYECKUX U
(bu3nUecKux 3amavax, 1Jisl ONMpPeeIeHUs] CKOPOCTH U YCKOPEHUS;
HAXOJUTh IJIOUIA U U 00BEMBI (PUTYP ¢ TOMOIIBIO HHTETPaIa;
[PUBOAUTH PUMEPBI MATEMAaTHUECKOTO MOJICIIMPOBAHUS C
MOMOILbIO AU epeHnanbHbIX YpaBHEHUH;

- YMeTh OIIEpUPOBATh MOHATUAMU: KOMILIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCia, MOIYJIb U apTYMEHT
KOMILJIEKCHOTO YHcIa, (hopMa 3alucu KOMILJIEKCHBIX YHCell
(reomeTpuyeckas, TPUTOHOMETpUYECKas U adredpanyeckas);
YMETh IPOM3BOIUTH apu(pMeTHIecKne NeHCTBHS C
KOMIJIEKCHBIMHU YUCIIaMH; TIPUBOUTH TPUMEPHI HCIIOIB30BAHUS
KOMIIJIEKCHBIX YHCET;

- YMETh CBOOOHO ONEPUPOBATH MOHITUSMU: CPETHEE
apudmernyeckoe, MeiaHa, HauOOJIbIlIee U HAUMEHbLIIEee
3HAYEHUs1, pa3Max, JUCIEPCHs, CTAaHIAPTHOE OTKJIOHEHUE IS
ONMCAHUS YUCIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh
CTaTUCTHYECKUE JJAHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpad)iIecKUX METOJIOB U DJIEKTPOHHBIX CPEJICTB; rpaduIecKu
MCCIIIOBAaTh COBMECTHBIC HAOIOIEHHS C TIOMOIIBIO IHarpamMm
[pacCEenBaHMS U JINHEWHON PETPECCU;

- YMETh HaXOJUTh BEPOSTHOCTH COOBITHI C UCTIONBb30BaHUEM
rpad)MIecKUX METOJIOB; IPUMEHSTH JUTSI PEIICHHS 33124
(bOpMyJIBI CIIOKEHHS U YMHOKEHHSI BEPOATHOCTEH, (hopMyTy
[TOJIHOU

BEPOSTHOCTH, hopMmyy bepHyum, koMmOuHaTOpHBIE (haKThl U
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reoOMEeTPHUECKUX (PUTYP, CAMOCTOSTETHHO

(bopMyIHpOBATH OIpEeICHUs H3y4aeMbIX (UTYp, BHIABUTATH
IMIIOTE3bl O CBOMCTBAX M NPU3HAKAX T€OMETPUUYECKUX QUTYp,
000CHOBBIBAaTh MJIM OIIPOBEPIaTh UX; YMEHHUE IIPOBOIUTH
Kjaccu(uKaluio GUryp Mo pa3IuuyHbIM IPU3HAKAM, BBIIOIHSTh
HE0OXO0IUMBIE JIOTIOJIHUTEIbHBIE TIOCTPOCHUS;

- YMeTh CBOOOZHO ONEPUPOBATh MOHATUSAMU: ILIOLIA(b (GUTYPHI,
00BbeM (DUTYpbI, BEIMUUHA yTIia, PACCTOSHUE OT TOUKHU 10
[JIOCKOCTH, PACCTOSIHUE MEKY MPSIMBIMU, PACCTOSIHUE MEXKIY
[JI0CKOCTSIMU, IIOIIAAb cephl, IUIONIA b TOBEPXHOCTU
MUpPaMU/Ibl, TPU3MBI, KOHYCa, HWIMHpPA, 00beM Ky0a,
PSMOYTOJIbHOT'O NapajulesenuIeia, MIMpaMu/ibl, IPU3MBI,
LWIMH]pA, KOHYCA, 11apa; YMEHNE HaXOAUTh OTHOLICHHE
00BEMOB MOAOOHBIX UTYD;

- YMeTh CBOOOHO ONEpUPOBATh MOHIATUSAMU: IBUKEHUE,
apaJuIeIbHBIA IEPEHOC, CHMMETPHSI Ha IIJIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue Mo 100us,
110/100HbIE (PUTYPBI; YMEHUE PACIIO3HABATH PABHBIE U
10/100HbIE PUTYPBI, B TOM UHCJE B IPUPOJE, UCKYCCTBE,
ApXUTEKTYpE; YMEHUE UCIIOIb30BaTh T€OMETPUUYECKUE
OTHOLIECHMSI, HAXOAUTh FT€OMETPUUECKHUE BEIUYNHBI (JUIMHA,
YToJ1, IJI0MIa (b, 00bEM) MPH PELICHUHU 3aj1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U U3 PeasbHOM KU3HU;

- YMeTh CBOOOHO ONEPUPOBATH MOHIATUAMU: MPSIMOYTOJIbHAS
CHUCTEMA KOOPJIMHAT, BEKTOP, KOOPIANHATBI TOUKH, KOOPAUHATHI
BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOPA HA YUCJIO,
pas3yioKeHue BEKTOpa Mo O6a3ucy, CKaIsIpHOE IPOU3BECHNUE,
BEKTOPHOE IIPOM3BE/ICHUE, YTOJl MEXAY BEKTOPAMU; YMEHUE
MCII0JIb30BaTh BEKTOPHBII M KOOPIMHATHBINA METOA IS
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PELICHHs TEOMETPUYECKUX 3a/1a4 U 33124 IPYTUX YIeOHBIX
[IPEIMETOB; ONIEPUPOBATh MOHATUAMU: MaTpuLa 2x2 u 3x3,
OIIpEIEIUTEND

MaTpULIbl, FCOMETPUYECKUI CMBICI ONPEIEIUTENS;
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- YMEeTh MOJIEJIMPOBATh PEAIbHbIE CUTYAL[H Ha SI3bIKE
MaTEMaTHKH; COCTABIIATh BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U
MX CUCTEMBI 10 YCIOBHIO 33]1a4, UCCIIEI0BATh IOCTPOECHHBIE
MOJIEJIN C UCIIOJIb30BAaHUEM allllapara ajareopsl,
WHTEPIPETUPOBATH ITOTYUEHHBIN pe3yIbTaT; CTPOUTh
MaTEMaTHYECKUE MOJIEIH C IIOMOLIbIO0 TEOMETPUUYECKUX TTOHATUI
U BEJIMYMH, pelllaTh CBSI3aHHbIE C HUMU IPAaKTUYECKUE 33/1a4H;
COCTaBJIATh BEPOSITHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH
[OJIyYCHHBIH pe3yJbTaT; peliaTh NpUKIIaJHble 3a1a4u
CpeICTBaMU MaTeMaTHYECKOr0 aHAIN3a, B TOM YHCJIE COLIUAIbHO-
HKOHOMHUYECKOTO U (PU3NUECKOTO XapaKTepa;

- YMEHHE BbIOUPATh MOAXOASIIMN METO ISl pELIEHMS 3a/1a4U;
[MOHMMAaHHUE 3HAYUMOCTH MAaTEMATUKHU B U3yUEHUU PUPOJHBIX U
0OLIECTBEHHBIX MPOLIECCOB U SIBICHUI; YMEHHE paclo3HaBaTh
[POSIBJIEHUE 3aKOHOB MaTeMaTUKH B UCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U
MUPOBOU

MaTEMaTHYECKON HAYKH

OK 02 HUcnonbs3oBath
COBpPEMEHHBIE CPECTBA
MOWCKa, aHaJIM3a U
WHTEepIpeTaluu
nH(bOpMaINH, 1
nH(OpMaLOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32,149
npodeccnoHanbHOMI
NesATeIbHOCTU

B 0051acTH IEHHOCTH Hay4YHOTO MTO3HAHUS:
-c()OpMHPOBAHHOCTH

MHUPOBO33pEHUS
, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd U OOIIECTBEHHOM IpPaKTHKH,
OCHOBAHHOTO Ha Jasore KYJIBTYP,

CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
[MOJIUKYJIbTYPHOM MHPE;
- COBEpUICHCTBOBAHME SI3BIKOBOM W YUTATEIIbCKOM
KyJIbTYpbl KakK CpEJICTBAa B3aWMOJICUCTBUS MEXKITY
JTF0BMU U TIO3HAHUS MUPA;
- OCO3HaHHWE UEHHOCTH HAy4YHOH JESITEIbHOCTH,)
FOTOBHOCTh OCYIIECTBJISATh MPOEKTHYIO U

- yMeTh OIEpUpOBaTh MOHATHUSAMU: palMOHATbHAs QYHKIHS,
[MoKa3aTelIbHas byHKIHS, CTEIIEHHAs byHKIHS,
norapudmuueckas (QyHKIUS, TPUTOHOMETpUYECKHE (QYHKIUH,
oOpaTHble (QYHKIIMH; YMEHUE CTPOUTHh TpapuKd HU3YYECHHBIX]
GbyHKIUH, UCIONB30BaTh ITpa@UKU MPU HU3YUYEHUH MPOLECCOB U
3aBHCHUMOCTEI,
MPEeIMETOB U 3a7ad U3 pealTbHON KU3HU; BhIpaXaTh (opMyliamMy]
3aBUCHUMOCTH MEX/y BEJIUUYNHAMMU;

NpU peuleHuH 3a4ad U3 JpYruxX y4eOHBIX

YMETh ONEPUPOBATh MOHSATHSIMHU: TOKICCTBO, TOXKIECTBEHHO
npeoOpa3oBaHue, ypaBHCHNE, HEPABEHCTBO, CUCTEMa YpaBHEHUH
U HEPAaBEHCTB, PaBHOCWIBHOCTh YPAaBHEHUI, HEPaBEHCTB U
CHCTEM,

CTCIICHHEIC,

pallMOHAJIBHBIC, HPpAalUOHAJIBHBIC, I[MOKa3aTCIIbHBIC,
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norapuMuIecKue,
HEpaBEHCTBA

TPUTOHOMETPHYECKHE ypaBHEHUS,

WCCIIEIOBATENLCKYIO JESTEIIbHOCTh HHIMBHYATBHO
U B TpyTMIIC.

Ognanenue YHHBEPCATbHBIMU
M03HABATEIbHBIMU JICHCTBUSIMH:

B) paboTa ¢ nHpOpMaITUEii:

- BJIQJICTh HaBBIKAMH IOJIYYCHUS WHPOpPMAIUU U3
MCTOYHUKOB  Pa3HBIX
OCYIIECTBIISITh TOUCK, aHAJIN3, CHCTEMATH3AIUIO H
WHTEPIPETAIMI0 HHPOPMAIMK Pa3IHYHBIX BUIOB U
(bopM npencTaBieHS;

- CO3/1aBaTh TEKCThl B pa3iuuHbBIX (opMaTax ¢

y4eOHBIMUY|

THIIOB, CaMOCTOSATCIIbHO

YUCTOM HAa3HAYCHUA I/IH(i)OpMaLII/II/I U IeJIEeBOH

ayIUTOpUHU, BBIOMpas  ONTUMAIbHYIO  (opMY
[pe/ICTaBICHNS U BU3YyaIU3aliy;

- OLIEHMBATHh  JOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMallMK, €€ COOTBETCTBHE IPaBOBBIM U

MOPAJIbHO-3TUYCCKUM HOPMaM;

HCIIOJIb30BAaTh CpPCEACTBA I/IH(I)OpMaLII/IOHHBIX H

KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHH B  pEHICHHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTraHW3aMOHHBIX  337ad  C  COOJIIOJICHHEM
TpeOOBaHUN IPTrOHOMHKH, TEXHUKH O€30MMacHOCTH,|
TUTUEHBI, pecypcocOepekeHus, TMPaBOBBIX M
DTUYECKHX  HOPM, HOPM  HH(OPMAIMOHHOMH
0E30IMaCHOCTH;

BJIAJCTh HABBIKAMHM pACIO3HABaHUS M 3aIIUThH]
nHpopManuu, WHPOPMALIMOHHON O€30MacHOCTH
TTMYHOCTH

1 CUCTEMBI; YMETh PELIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMEIL O
[IOMOIIBIO
HEpPaBEHCTBA M CUCTEMBI C IApaMETPOM; IMPUMEHSATh YPaBHEHHUS,
HEpaBEHCTBA, UX CHCTEMBI JJIsl PEIICHUST MaTeMaTH4ecKuX 3ajady
W 3a]1a4 U3 Pa3IMUHBIX 00JIaCTel HAyKH U peabHOM KHU3HU;

CBOOOZHO  OIEPUPOBATH

PAa3IIMYHBIX IMPUCMOB; peuaTtb YpaBHCHU,)

YMETH IIOHATUAMHA. JOBHXKCHHUC,
[MapaJUICIbHbI  IIEPEHOC,
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE I0A00Us, MOJOOHBIE
¢burypsl; ymMeTbh pacrno3HaBaTb paBHble U MOJOOHBIE (UIYDBHI, B
YMETH

HaxXoOaUTh

CUMMCTPUA Ha IINIOCKOCTHU W B

TOM YHCJIC B IIPUPOAC, HCKYCCTBC, aApPXUTCKTYPC,

MCIIOJIb30BAaTh ~ T'€OMETPUYECKHE  OTHOILEHUS,
reoMeTpUYECKUE BEJIMYUHBI (JJIMHA, YTOJI, TUIOIAab, 00BbEM) IIpH
pPELICHUH 33/a4 U3 JIPYTHX y4eOHBIX NMPeIMETOB M U3 peabHOH

PKH3HHA
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OK 03 I[InanupoBatsh u
pean30BBIBATH COOCTBEHHOE
npodeccuoHabHOE U
JTMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIBCKY IO
NesSTeIIbHOCTD B
npodeccuoHanbHOHI cdepe,
MCII0JIb30BATh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CHUTYaIUSIX

B oGnactu AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUA: |-

-- c(hOpMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUSMPpALMOHAILHBIE,

OTUYCCKOI'O ITIOBCACHMUSA,

norapuMuIecKue,

YMETb OIIepUpPOBaTH
MoKa3aTelbHbIe,

TPUTOHOMETPHYECKHE

INOHATHUAMMU:

- CIIOCOOHOCTH OLCHNBATh CUTyallNI0 U MPUHUMATHHCPABCHCTBA, UX CHUCTCMBI,

OCO3HAHHBIC PCHICHUA, OPUCHTUPYSACH HA MOpPaJIbHOA-
HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

YCTOMYUBOTrO OYIyLIEro;

= OTBCTCTBEHHOC OTHOLICHHUEC K CBOUM POAMUTCIISIM UOHUIMHIAPA, KOHYyCa, IUIOINAaAb IOBECPXHOCTH IHUPaAMHUABI, IIPHU3MBI,
(I/IJ'II/I) APYTUM 4JICHaAM CEMbH, CO3MaHUIO CEMbH HAKOHYCA,

OCHOBE  OCO3HAHHOTO  IPUHATHS
HaponoB Poccuu;

OBnageHue  yHHUBEPCAIbHBIMU
EUCTBUSIMMU:

a) caMOOpTaHU3AIIHS:

= CaMOCTOATCJIbHO OCYIICCTBJIATH ITO3HABATCIIbHYIO-

NCATCIIbHOCTb, BBIABIATH Hp06HCMBI, CTaBUTb HKOOPAHWHAT, KOOPAWHATBI TOYKH, BCKTOP, KOOpAWHATHI BCKTOPA,

dhopmynupoBaTh CcOOCTBEHHBIE

O6pa?>0BaT€J'IBHOI71 ACATCIIBHOCTH HW  JKHU3HCHHBIX[BEKTOPOB,

CUTyalUsIX;

MHOI'OI'paHHHUKA,
- OCO3HaHHC JIMYHOI'O BKJIaJa B HOCTpOCHI/Ie(I)I/Il"ypa " MMOBCPXHOCTH BpalllICHUA, UJINHAP, KOHYC, 1Iap, cd)epa,

HeHHOCTeﬁHpﬂMOYFOHBHOFO
CEMEHHOM JXU3HH B COOTBETCTBHHU C TpaULIMAMANWINHAPA, KOHYCa, Iapa, YMCHHUEC I/I306pa)KaTB MHOI'OI'paHHUKHU U

3aga4un BICKAJIIPHOC TIPOU3BCIACHUC,

YMCThb OIICPpUPOBATHL IMOHATHAMU: MHOI'OI'PAHHHK,

Ky0, mnapajuienenumnen, Mnpu3Ma,

CCUCHUA q)nrypbl Bpalll€HUs, IIIOCKOCTb, KacCaromasacsa C(i)epLI,

cheppl, 00BEM

IMUupaMuibl,

ouiMHapa, miomanab

ImapajjiCICIimIicaa,

[MOBEPXHOCTU BpALICHUS, MUX CEUEHUS OT PYKH, C IOMOIIBIO
PETYJIATUBHBIMUUEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJNICTB;
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh PaClO3HABATH
[IPaBUJIbHBIE MHOTOIPaHHUKH;
YMETh OIEpPUpPOBaTh NOHATHUAMU: TPSMOYTOJbHAsI CHUCTEMA

Yrojl MEXJy BEKTOpamy,
IIPOU3BEJCHUE BEKTOpPA Ha YHCIIO;

- CaMOCTOATCJIIBHO COCTAaBJIATH IUIAH PEHICHHUAPACCTOAHHUE MCXKIY ABYMA TOYKaAMH

mpoOJieMbl €  yYETOM  HMMEIOIIUXCS

pecypcos,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTEHUH;
- 1aBaTb OICHKY HOBBIM CUTYyallHUAM,

CrocoOCTBOBAaTh (POPMUPOBAHUIO U  TPOSIBICHUIO
[IMPOKOM JPYIUIMM B pa3HBIX OOJIACTSX 3HAHMIA,
MMOCTOSIHHO TIOBBIIIATH CBOM 0OOpa30BaTEIbHBIN U]

KyJIbTYPHBI YPOBEHB;

palroHaibHbIE,
CTETEeHHBIE,
ypaBHEHUS U

nmupamMuaa,

IIPU3MBEI,

HaxoauTb (
[MOMOIIbKO M3YUYCHHBIX (I)OpMyJ'I KOOpAUHATBI CCPCANHBI OTPC3KaA,

CCUCHUCE

Ky0a,

YMETH

CyMMa|
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0) CaMOKOHTPOJIb:

WCIOJb30BAaTh TNPUEMBl pEeQIIEKCUU Ui  OLICHKU
CHUTYyaIll{, BBIOOpA BEPHOTO PEILICHHS;

- yMeThb OLEHHMBaTb pPHUCKM U CBOEBPEMEHHO
[IPUHUMATh PELLICHUS [10 UX CHIDKEHUIO;

B) AMOLIMOHAJIbHBII MHTEJUIEKT, IPEANOararonuii
c(hOpMHUPOBAHHOCTD:

BHYTPEHHEN MOTHUBAIMH, BKIIOYAIOLIEH CTpeMIIeHNE
K JIOCTWXKEHHIO LeIM M YCHexy, ONTHMHU3M,
WHUIMATUBHOCTh, YMEHUE JI€HCTBOBATh, UCXOMAS U3
CBOHMX BO3MO>KHOCTEH;

- OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHHUMATH
HYMOITMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBAThH €0
MpHU OCYIIECTBICHUN KOMMYHHUKAIHH, CIIOCOOHOCTH
K COUYBCTBHIO U COTIEPEKUBAHUIO;

- COIHAITBHBIX HaBBIKOB, BKITIOYAFOIIHX]
CTIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHUS C JPYTHMU
TIOABMH, 3a00THUTHCS, TPOSBIATH HWHTEPEC W
pasperiarb

KOH(JIUKTBHI
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OK 04 DddexTrBHO
B3aMMO/ICVICTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH/1e

T'OTOBHOCTH K CaMOpPa3BUTUIO, CAMOCTOATCIIbHOCTU U

CaMOOTIPEICIICHHIO;

-OBJI3/ICHUE HaBBIKAMH y4eOHO-HCCIICI0BATEIbCKOM,

[POCKTHOW M COLUATIBLHOM JeITEIbHOCTH;

OBnajicHHe YHHBEPCATbHBIMU
KOMMYHHKATHBHBIMU I[eﬁCTBHSIMHI

0) coBMeCTHAs IeSTCIILHOCTD:

-  TOHHUMAaTh ¥  KCIOJb30BAThH

NPEUMYIIECTBA KOMaHIHON W WHIMBHIYIbHON

paboTHI;

- YMETh  ONEpPUPOBATH CITy4ailHBIN
Clly4aiiHOe COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHUS; YMETH
BBIUMCIISATH BEPOSITHOCTH C  HCIOJB30BaHHEM TIpapUuecKuXx]
METOJIOB; NIPUMEHATH (OPMYJbl CIOKEHHS M YMHOXKEHUS]
BEPOATHOCTEH, dakTel U POpMyIIBI
pELICHNH 3a/la4; OLICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHIA]
3HAKOMCTBO CO CIIy4alHBIMH BEIMYMHAMH, YMEHHE MPUBOJUTH
MPUMEpHI MPOSIBICHUS 3aKOHA OONBIIMX YHCEN B MPHUPOJHBIX U
0OIIIECTBEHHBIX SIBICHUSAX;

- yMeTh CBOOOJIHO OIIEPUPOBATh MOHATUSAMU: CTENEHD C LEJIBIM
[0Ka3aTereM, KOpPEHb HaTypaJlbHOM CTENEeHH, CTEHEHb C

INOHATHUAMMU OIIBIT Wi

KOMOMHATOPHBIE npy
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- TNpPUHMMATh LEIH COBMECTHON JeATeIbHOCTH,
OpPraHHU30BBIBATh U KOOPAMHHUPOBATH JIEHCTBUS IO
€e JIOCTIDKEHUIO: COCTaBIIATh IUIaH JEHCTBUA,
pacrnpeenaTh pojid C y4eTOM MHEHHH yYaCTHHKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

- KOOPJUHUPOBATh U  BBIIOJHATH  paboTy B
YCIIOBUSAX peasbHOTO, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYWIECTBJISATh MO3UTHUBHOE CTPATETHMUYECKO®

[IOBEJICHUE B Pa3JIMYHBIX CUTYalMsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.
OBnaneHue  yHUBEPCAIBHBIMH  PETYJSTUBHBIMH
NICHCTBUSAMM:

') IPUHATHE ce0sl U IPYTHUX JIIOACH:

- IPUHUMATh MOTUBBI U apTyMEHTHI APYTUX JIFOJEN
[P aHAJIN3€ PE3yJIbTaTOB JAESITENbHOCTH;

- IIPHU3HABATh CBOE MPABO U MPABO APYTUX JOACH Ha
OIIIMOKH,

- pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TO3UINH

NPyroro 4eaoBeKa

pPalOHAJIBHBIM  IIOKAa3aTCJIeM, CTCICHL C ﬂeﬁCTBHTeHBHBIM
norapupm

KOCHUHYC U TAHI'CHC ITPOU3BOJILHOI'O YK CJIA,

(BEIIECTBEHHBIM)  TIOKa3aTelieM, 4yyciaa, CHHYC,

- yMEThb CBOOOJHO ONEpUpPOBATh MOHATUSMH: IpaduK (YHKLIWH,
oOpatHas (yHKUHWs, KOMIIO3UIUS (QYHKIUH, TUHEHHAsS (YHKINA,

KBagpaTH4Has (QyHKUUS, CTeneHHas (yHKOUS C  LEJIbIM
rokasarejaeM, TPUTOHOMETpHuYecKue  (QyHKIUH, OOpaTHbBIE
TPUTOHOMETPUYECKUE byHKLUY, [IOKa3aTesIbHast y

norapudmuueckas GyHKIUU; YMETh CTPOUTH rpaduku GyHKIHA,
BBITTOJIHATH PE00pazoBaHusl rpaukoB PYHKIINH;

- YMETh rpaduku  QyHKUMHA AN U3ydEHUSs
MPOLIECCOB M 3aBUCUMOCTEH MpH pEHIeHHH 3aJad U3 JPYTHXx
y4eOHBIX IPEIMETOB

HUCIIOJIB30BAaTh

U U3 PpEaJbHOW JKHU3HM; BBIPAXKaTh
(dbopMysiaMu 3aBUCUMOCTH MEXIY BEIMUNHAMU;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMHU: YETHOCTh (DYyHKIUH,
MEPUOANYHOCTD byHKIMN, OTrPaHUYEHHOCTh byHKIMN,

MOHOTOHHOCTh (DYHKLIMH, 3KCTpeMyM (YHKIMHM, HauOoJsbliee U

HAauMEHbIIEe 3HAYeHUS (QYHKIUM HAa [POMEXKYTKE, YMETH
[IPOBOAMTD HCCIIEI0OBAaHUE (PYHKIINH;

- YMETh HCHOJb30BaTh CBOWCTBA W TIpaduku QYHKIUH [11s
pellleHnsT ypaBHEHMI, HEpPaBEHCTB U 3aJady C IapaMeTpaMu;
n300pakaTh Ha KOOPJIWHATHON TUIOCKOCTH MHOKECTBA PEIICHHM
YpaBHEHUH,

HCPABCHCTB U UX CUCTCM

OK 05 OcyuiecTBasTh
YCTHYIO M TUCHMEHHYTO
KOMMYHUKAIHIO Ha
TOCYJJAPCTBECHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOEHHOCTEH

B 00s1acTH 3CTETHYECKOTO BOCITUTAHHS:

- 3CTCTHUYCCKOEC OTHOIICHHUE K MHPY, BKIIIOYad
OCTCTUKY 6I)ITa, TEXHUYCCKOI'Q
TBOpYECTBA, CIIOPTA,

OTHOIIICHHI;

HAy4YHOTO U
Tpya ¥ OOIIEeCTBEHHBIX

- CIIOCOOHOCTH BOCIIPUHUMATH PA3JIMYHBIC BUJIbL

- YMCTb OIICPpUPOBATH IMOHATUAMU:. CPCIHEC apI/I(I)MCTI/I‘-IeCKOC,

MCEHaHa, HauOoIbllee W HauMEHBIIEE 3HAa4YCHUA, pa3Max,

CIIepCcHsl, CTaHIApTHOE OTKJIOHEHHWE YHCIOBOIO Habopa;
YMEHHE  W3BJIEKATh, MHTEPIIPETUPOBATh  HMH(OPMALHIO,
NpeJCTaBJICHHYI0 B Ta0iuIax, Ha JuarpaMmax, rpadukax,

OTPaKaIOLLY0 CBOKWCTBA

HCKYCCTBA, Tpaaiuliuku U TBOPUYCCTBO CBOCTO U

[peasbHBIX MPOIECCOB M SIBJICHUN; IPEACTABISITh HHPOPMALIUIO C
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COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

JPYTUX
HapoJ0B, OINYIIATh SMOLIMOHAIBHOE BO3ICHCTBUE

HCKYCCTBA;

- yOEXIEHHOCTh B 3HAYUMOCTH JUIsl JIMYHOCTU H
o0mIecTBa OTEYECTBEHHOTO U MHPOBOTO MCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TpaaulMid W HAPOJHOIO
TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPOKCHHUIO B Pa3HbIX BUJIAX]
HWCKYCCTBa, CTPEMJICHHE IMPOSIBISATH  KayecCTBY
TBOPUYECKOUN JTUYHOCTH;

OBnazieHue YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
TIeHCTBUSIMU

a) obmieHue:

- OCYIIECTBISITh KOMMYHHKAIIMM BO BCeX cdepax
YKH3HU;

- pacmo3HaBaTh HeBepOalbHBIE CPE/ICTBA OOILIEHUS,
[MOHUMATD 3HAYCHHUE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKN KOH(DITMKTHBIX
CUTYallui U cMATYaTh KOH(MDIUKTHI,

- Pa3BECpHYTO H JIOTUYHO WU3JIaraTb CBOIO TOYKY]
3peHHUsI

C UCIOJIb30BAHUCM SA3BIKOBLIX CPCACTB

MOMOILBI0 TA0JIMI] U JHarpaMM; HCCIIEAOBAaTh CTATUCTHYECKUE
TaHHbIe, B TOM YHCJIE C IPUMEHEHHEM TIpa)uyecKuX METO/IOB U
DIIEKTPOHHBIX CPEJICTB;

- yMETb OIIEpUPOBATh IOHATUSAMU: TOYKA, MPsAMAsi, IJIOCKOCTH,
[IPOCTPAHCTBO, JABYTPaHHBIM YIoJl, CKPEIIMBAIOLIUECA IPSMBIE,
[IapaJUICIbHOCTD U MEPIEHIUKYIIIPHOCTD NPSAMBIX U INIOCKOCTEH,
YIOJ1 MEXAY NPAMBIMHU, YIOJ MEXAY NPAMOU U INIOCKOCTBIO, YIOJ]
MEXIY IUIOCKOCTAMM, PAaCCTOSHHUE OT TOYKH IO INIOCKOCTH,
PACCTOSIHUE MEXKY IIPSIMBIMU, PACCTOSHUE MEXKIY ILUIOCKOCTSAMU;
- YMETh MCII0JIb30BaTh MIPU PELICHUH 3a/1a4 U3y4YeHHbIE (aKThl U
TEOpeMbl IIAHUMETPUU; YMEHHUE OLEHHMBATh pa3Mepbl OOBEKTOB
OKPY>KaIOIIEro MUpa
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OK 06 ITposiBnsaTh

rpak TaHCKO-
MaTPUOTUICCKYIO TIO3UIIHIO,
JICMOHCTPHPOBATh OCO3HAHHOE
[MOBEJIEHUE HAa OCHOBE
TPaTUIIMOHHBIX
0011IeUEeI0OBEUECKUX
[IEHHOCTEH, B TOM YHCIIE C
Y4ETOM rapMOHH3AIHU
MEKHAIMOHAJIBHBIX U

KyJIbTYPHBIX Tpagulii, (GOpMUPOBAHUE CHUCTEMBI
3HAYUMBbIX LEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,

AHTUKOPPYIILIUOHHOTO MUPOBO33PEHUS,

- OCO3HaHHWE  OOy4YaloUIMMHUCS  POCCHIICKOM- yMETh ONEpUpPOBaTh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
rpa)xIaHCKON UACHTUYHOCTH; KOOpJMHAT, KOOPJUHATHI TOUKHU, BEKTOP, KOOPAUHATEI BEKTOPA,
- LIeJICHAINIpaBJICHHOE pa3BuTHE BHYTpPEHHEHCKaJIIPHOE ITPOU3BEIEHUE, YTOJ MEKIY BEKTOpaMH, CymMma
MO3UIIMM  JHUYHOCTH HAa  OCHOBE  JIYXOBHO-BEKTOPOB, IPOM3BE/ICHHE BEKTOpPA HA YUCIIO; HAXOAUTD C
HPABCTBEHHBIX IIEHHOCTEH HapoJoB PocCUICKOMMOMOIIBIO U3YYEHHBIX (hOPMYIT KOOPIUHATHI CEPETUHBI OTPE3Ka,
Oenepani, UCTOPUYECKMX M  HALMOHAIBHO-PACCTOSIHHE MEXAY ABYMs TOUKAMU;

-YMETb BBIOMPATh MOAXOIAIINNA U3YUYEHHBIN METO JJIS pEIICHUS
3aJla4M, Paclio3HaBaTh MaTeMaTHIECKUe (haKThI U
MaTEeMaTHUECKUE

MOJIEJIM B IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE;
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MEKPEJIIUTMO3HBIX OTHOLICHUH,
[IPUMEHATH CTAHIAPThI
AHTUKOPPYIILILUOHHOTO
[MOBECHUS

[IpaBOCO3HAHUS, AKOJIOTUYECKOI KYJbTYpBI,
CIOCOOHOCTH CTAaBUTh LIEJIU U CTPOUTH KU3HEHHBIE
[J1aHbI;

B gyacTu rpaxaaHcKoro BOCIUTAaHUS:

OCO3HAHHE CBOUX KOHCTUTYLMOHHBIX IIpaB MU
00513aHHOCTEH, yBa)K€HHE 3aKOHA U IIPAaBOMOPSIKA;
NPUHATUE  TPAJAULUOHHBIX  HALMOHAIbHBIX,
00111e4eTI0BEYECKIX IYMaHUCTUYECKUX u
JIEMOKPAaTUYECKUX LIEHHOCTEH];
HIPOTUBOCTOSTh

HanuoHalInu3Mma,

TOTOBHOCTh UJICOJIOTUH
KkceHohoouwu,

JUCKpUMHUHAIIUK 110 COOUAJIbHBIM, PCIUIHO3HBIM,

OKCTPECMU3MA,

PacoBbIM, HALIMOHAJIBHBIM IPU3HAKAM;
TFOTOBHOCTb BECTH COBMECTHYIO NEATEIBHOCTDH B
MHTEepecax IpakJaHCKOro oOlIecTBa, yyacTBOBaTh B
CaMOYIIPaBJICHUH

B 0011e00pazoBaTenbHON
oprann3anvii U JCTCKO-IOHOIICCKUX OpTraHU3aluiIX;
yMEHHE B3aUMOJICHCTBOBaTh C COLUATbHBIMUY]
WHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIMSIMH H
Ha3HAYCHHCM,

- TOTOBHOCTh K TYMaHHUTapHOH U BOJIOHTEPCKOMU

JCATCIIBHOCTH,

[MaTPUOTUYECKOTO BOCIIUTAHHUS:
c(hOPMHUPOBAHHOCTh POCCHICKON TpaskJaHCKOM
WJICHTUYHOCTH, NAaTPUOTU3MA, YBAKEHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTHU Iiepen PoauHoun,
rOpJIOCTH 3a CBOM Kpai, CBOI0 PoauHy, CBOil A3BIK U
KYJBTYpY, MIPOILJIOE HAaCTOSIIIEE
MHOTOHAaLIMOHAJIBHOTO Hapoaa Poccuu;

n

YMEHHUE  IPUBOJMUTH  IIPUMEPBI  MAaTEMaTUYECKUX
OTKPBITUM POCCHMCKOM M MHUPOBOM MaTeMaTH4ECKOM

HayKH.

- YMETh OIEpUPOBATH MOHATUAMM: CIIy4alHbIM OIBIT U CIy4YaiHOg
COOBITHE, BEPOSITHOCTh CIy4ailHOrO COOBITHS; YMETh BBIYUCIATH
C

MPUMEHATh (POPMYJIBI CIOKEHHS M YMHOXKEHHUS BEPOSTHOCTEH,

BEPOSITHOCTD UCIOJb30BAaHUEM TpadUUecKuX  METOJIOB;
KoMOUWHATOpHBIE (akThl W (OpMYyNBl TpPU PEUICHWH 3371ay;
OLICHUBATb BEPOSITHOCTU pEallbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHbIMU yMEHUE IPUBOAUTH IPHUMEPHI

I[IPOSABJICHUA OOJIBIINX  YHCEN IMPUPOAHBIX

BCIIMYHNHAMMU,

3aKOHa B 4|

0OIIIECTBEHHBIX SIBJIEHUSIX
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- LEHHOCTHOE OTHOLICHHE K TIOCYJapCTBEHHBIM
CUMBOJIaM,  HMCTOPHUYECKOMY W  IPHUPOJHOMY)
HACcJIeIUI0, IaMATHHKAM, TpaIuLMsIM HapoOB
Poccun, noctmkenusam Poccun B Hayke, HCKyCCTBE,)
CIOpTE, TEXHOJIOTUAX U TPYAE;
- ujeliHas yoexJJeHHOCTb, TOTOBHOCTb K CITy’KEHHIO
u 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €TI0
CyIb0Y; OCBOECHHBIE o0yyarmuMucs
MEXIPEIMETHbIC MIOHATUS U yHHUBEpCAJIbHbIE
yueOHble IelcTBUS (peryIsTUBHBIE,
[I03HaBaTeIbHbIe, KOMMYHUKATUBHBIE);
- CIIOCOOHOCTH ux UCIIOJIb30BaHUS B
[MO3HABATEJIBHOW M COLMAJIBHOW  IPAKTHKE|
TOTOBHOCTb K CaMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U
OCYILLECTBIICHUIO yueOHOit JIESTEIIBHOCTH,|
OpraHM3ali  y4eOHOro  COTpyJHHUYECTBA ¢
MearornyecKuMu pabOTHUKaMH M CBEPCTHUKAMU, K
Yy4acTUI0O B~ IIOCTPOCHUHM  WHAMBHUAYaJIbHOH
00pa3oBaTeNbHON TPAEKTOPHH;
- OBJIAZICHUE HaBbIKaMU yueOHo-
HCCIIE0BATEIBCKOM,

HpOCKTHOfI 1 COIMAIbHOMN IeITEIbHOCTH

25



OK 07 CogelictBOBaTh
COXPAHEHUIO OKpYKaroLen
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSATh 3HaHUA 00
W3MEHEHUHU KJIMMaTa,
[IPUHITUITBI OEPEHKIINBOTO
[IPOU3BOJICTBA, 3(PPEKTUBHO
NIEHCTBOBATh B UPE3BbIYaNHbIX
CUTYyalHAX

- HE IPUHUMATh JEUCTBUSA, INPUHOCAILIUE BpEl
OKpYKarollen cpene;

- yMeTh TPOTHO3UPOBATH  HEOIATONMPHUSATHHIY
DKOJIOTUYECKHE MOCIHEACTBUSA IPEAIPUHUMACMBIX]
JEHCTBUM, IPEAOTBPAILATD UX;
- PacCIIMPUTH OIBIT AEATEIBHOCTU 3KOJIOIMYECKOM
HaIlpaBJICHHOCTH;

- yMETb ONEepUpOBaTh MOHATUAMHU: (YHKIHSA, HEIpPEpbIBHAS]
¢byHKUMSA, TPOM3BOMHAs,  IMepBoOOpasHas,  ONpEAEICHHBIH
WHTETpal], yMETh HAXOAWUTh IPOU3BOAHBIC 3JIEMEHTApPHBIX
(GYHKIMIA, MCIONB3Ysl CIIPaBOYHBIC MaTepHalbl; HCCIEIOBATh B
NpOCTEHINX Coy4asX (YHKIUM Ha MOHOTOHHOCTb, HAaXOIWTh
HanOOoNbIIME M HAMMEHBbIIME 3HaueHHWs (QYHKIHMNA; CTPOUTH
rpaKd  MHOTOWIEHOB €  HCIIOJB30BAaHMEM  aIllapara
MaTeMaTHYECKOTO aHAJIM3a; MPUMEHSITh TPOU3BOAHYIO TIPH
pELICHUY 33a]]a4 Ha JIBUKEHHE; PeIIaTh

NPaKTHKO-OPUEHTUPOBAHHBIC 33Ja4yll Ha HauOOJIbIINE U
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- pazpabarbiBaTh IUIAaH pPELICHUS MPOOJIEeMBl g
YU4ETOM aHajh3a MMEIONIMXCS MAaTepUAIbHBIX U
HeMaTePHAIbHBIX PECYpPCOB;
- OCYILIECTBIISITh 1eJIeHAPaBICHHBIN HIOUCK
nepeHoca CpeicTB M CHoco0OB  JeHcTBUS B
po(hecCHOHATLHYIO CPEY;
- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;
- TpeylaraTb HOBBIE NPOEKTHI, OLEHUBATh HICU O
TO3UIIMH HOBU3HBI, OPUTUHAIIBHOCTH, ITPAKTUIECKOM]
3HAYUMOCTH;

- JaBaTh OIICHKY HOBBIM CHTYaIlMsIM, BHOCHUTH
KOPPEKTUBBl B JEATEIHHOCTb, OLICHHBAThH

HAaMCHBIINE 3HAYCHHS, HA HAXOXICHHE ITyTH, CKOPOCTH WU
YCKOPEHUSI;

- YMETh ONEPUPOBATH MOHITHSIMHU: JBUKCHUE B INPOCTPAHCTBE,
noJ00HBIE (UTYPHI B MPOCTPAHCTBE; HCIOJIH30BATH OTHOIICHUE
MJIOMIAZICH TOBEPXHOCTEH M 00BEMOB MOAOOHBIX (GUTYp TIPH
pEIICHNUH 3a]1aY;

- YMETh BBIYUCIISITH I'€OMETPUYECKHE BEIMYWHBI (IIMHA, YTOJ,
TUIOINA/b, 00BEM, TUIOMIA/Ib TOBEPXHOCTH ), UCTIONB3Ys U3yUCHHBIC
(hOpMyJIBI U METOTBI

COOTBETCTBUC PE3YJIbTATOB LCJISAM




B/ Pa3paboTka Momyel mporpaMMHOTO 00eCTIeYeHHs Il KOMITbIOTEPHBIX CHCTEM

1K 1.1 ®opmMHpoBaTh AITOPUTMBI Pa3padOTKU MPOTrPAMMHBIX MOJIYJICH B COOTBETCTBHHU C TEXHUYECKHM 33JaHHEM

3Hanusg

VYmMmenus

Hasriku

OCHOBHBIE 3Talbl pa3padoTKH IPOTPAMMHOTO
obOecIeveHus;

OCHOBHBIC ITPUHIMUIIBI TCXHOJIOTUU
CTPYKTYPHOTO U OOBEKTHO-OPHEHTHPOBAHHOTO
[IPOrpaMMUPOBAHUS;

CIIOCOOBI ONITUMHU3AINH U ITPUEMBI
pedaxTopuHra,

OCHOBHBIC IPUHIMITBI OTJIAJKH U TECTHPOBAHUS
IIPOIPAMMHBIX IIPOYKTOB,

YMETb:

OCYIIECTBISTH pa3padOTKy KOJIa MPOrpaMMHOTO
MOJIyJIS Ha S3bIKaX HU3KOTO U BBICOKOTO
YPOBHEH;

co3J1aBaTh MPOrpamMmy 1o pazpaboTaHHOMY
AJIITOPUTMY KaK OT}IGJ’II)HI)Iﬁ MOAOYJb,
BBINOJIHAT OTJIAJIKY U TECTUPOBaHHE
pOTrpaMMbl Ha YPOBHE MOIYJIS,

OCYILLECTBIATH pa3paboTKy KOJia MPOrpaMMHOI0
MOJTyJIsl HA COBPEMEHHBIX SI3bIKaxX
IPOrpaMMHUPOBAHUS;

YMETh BBIMOJIHATH ONTUMHU3ALUIO H PePaKTOPUHT
IIPOrpaMMHOTI0O KOJa;

0(opMIIATH TOKYMEHTALIUIO Ha TPOrPaMMHBIE
CpeICTBa.

HUMETH HpaKTI/I‘IeCKI/Iﬁ OIIBIT B:
pa3paboTKe Koja MPorpaMMHOTO
MPOAYKTa HA OCHOBE TOTOBOM
crenu(puKauy Ha YpOBHE MOTYJIS;
HCIIOJIb30BAHUU MHCTPYMCHTAJIbHBIX
CPEICTB Ha dTame OTIaJIKH
IIPpOrpaMMHOI0 IIPOAYKTa,;
MIPOBEJICHUU TECTUPOBAHUS
MIPOrpaMMHOTO MOIYJIS IO
OTIpeIeICHHOMY CIICHAPHIO;
HCIIOJIb30BAHUU MHCTPYMCHTAJIbHBIX
CPEICTB Ha dTame OTIaJIKH
IIPOrpaMMHOI0 IIPOAYKTa,;
pa3paboTKe MOOMIBHBIX MPUIIOKESHUH.

B/l OcyniecTBiieHne HHTETPALlMK IPOTPAMMHBIX MOJYJIEH

[1K 2.1 Pa3zpabartbiBaTh TpeOOBaHUSI K MPOrPaMMHBIM MOJTYJISIM HAa OCHOBE aHaJIn3a MPOEKTHON M TEXHUYECKOHN JOKYMEHTAIMH Ha IPEeIMET

B3aHMMOJCHCTBUS KOMIIOHEHT

3Hauusg VYMmenus HaBbikn
MOJIEJIH TIpoIiecca pa3paboTKH MPOTPAMMHOTO 00ECTICUCHHUS; WCIIOJIH30BaTh BHIOPAHHYIO CHCTEMY | UMETh MPAKTUUECKHI
OCHOBHBIE MTPUHIIMITBI TIPOIIecca Pa3padOTKH MPOTPaAMMHOT0 00eCTIeUeHHST, KOHTPOJISI BEPCUI; OIBIT B:

OCHOBHBIE ITOAXObI K MHTETPUPOBAHUIO ITPOTPAMMHBIX MOAYJIEH;
OCHOBBI BepU(UKAIIUH U aTTECTALUU POTPAMMHOTO 00ECTICUCHHUS.

HCIIOJIB30BAaTh METOBI [
IIOJIy4YE€HUS KOJa C 3aJaHHOMU
(YHKIMOHAIBHOCTBIO U CTENIEHBIO

WHTETPALKU MOAYJIECH
B IIPOTPaMMHOE
o0OecIeyeHue;




KadecTBa.

OTJIaIKE
MPOrpaMMHBIX
MOJTyJIEH.

BJ1 PeBbronpoBaHue NporpaMMHBIX IPOJYKTOB

[1K 3.2 BeInoJIHATh NPOIECC U3MEPEHUS XapaKTEPUCTUK KOMIIOHEHT ITPOTrPaMMHOTO TIPOIyKTa JUIsl ONIPEACIICHHUs] COOTBETCTBUS 3aJJaHHBIM

KPUTEPHUSIM
3HaHusA YMmenus HaBrikn
3a/1a4y TJIAHUPOBAHMS M KOHTPOJIS Pa3BUTHUS MTPOCKTA; paboTaTh ¢ MPOCKTHOM HMMETh MPAKTHIYCCKUH
MIPUHIUIIBI TOCTPOCHUS] CUCTEMBI JIEATEIbHOCTEN TPOrpaMMHOTO IIPOEKTA; JIOKyMEHTaIneH, pa3paboTaHHON C OIIEIT B:
COBpEMEHHBIE CTaHAapPThl KAYECTBA MPOTPAMMHOIO MIPOIYKTA U MPOLIECCOB €T0 HCII0JIb30BaHUEM IpaduIECKUX U3MEPCHUH
obecrneueHusl. SI3BIKOB CIIeNU(PUKAIINIA; XapaKTEPUCTHK
BBIIOJIHATEH ONTHMHU3ALIHIO MIPOTrPaMMHOTO
MIPOrpaMMHOTO KOJa C MIPOCKTA;
HCIIOJIb30BaHUEM HCIIOJIL30BaHUU
CIIEUATTU3UPOBAHHBIX OCHOBHBIX
MIPOTrPaMMHBIX CPEJICTB; METOOJIOTHH
HCIIOJIL30BaTh METOBI U MIPOIIECCOB
TEXHOJIOTMU TECTUPOBAHUS U pa3paboTku
PEBBIOMPOBAHUS KOJa ¥ MPOEKTHON | TPOTrpaMMHOTO
JIOKYMEHTAIUK; obecIieueHus;
MIPUMEHATH CTaHJIAPTHBIE METPUKHU OINTUMH3ALUU
10 IPOTHO3UPOBAHUIO 3aTpPar, MIPOrpaMMHOTO KOJa C
CPOKOB M Ka4yeCTBa. HCITOJIL30BaHUEM
CHeUaIn3upOBAHHBIX
MPOTrpaMMHBIX
CPEJICTB.




2. CtpykTypa u cojiepkaHue 0011eo0pa3oBaTeIbHOMN TUCIIUITIHHBI

2.2. O6beM QUCHUILUITHHBI ¥ BB yueOHOM padoThI

Bup yueoHoii padoTbl Oo0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 340

B T.4U.

OcHoBHoOE coaepxaHue 254

BT. 4..

TeopeThyecKoe 00ydeHue 158

MPAKTUYECKHUE 3aHATHS 96

IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/Iep:KaHue (ColepKaHue 56

NPHUKJIATHOTO MOIYJIs1)

BT. Y.:

TeopeTndyeckoe o0ydyeHue 4

MPAaKTUYECKHUE 3aHATUS 52

CamocrosiTenpHas pabora 22

Koncynpranun 2

IIpomerxyTouHas arrectanus (3K3aMeH) 6
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2.3. Temarnueckuii miaH u COACPNKAHUE TUCHUIIIMHBI

Conepikanme yueOHOro MaTepraia (OCHOBHOE U PO(HECCHOHAIBHO-

HaumenoBanue paszaenos . O0mbe DopmMUpyEMBI
U TeM OpPUEHTUPOBAHHOE), TAOOPATOPHBIE U MPAKTUYECKUE 3aHATHS, IPUKIIAJTHON MOAYIIb " .
(pu Haiiii) 4acoB KOMIIETEHIIUU
1 2 3 4
OcHOBHOE cojiepKaHue
Paznen  1.IloBTOpenue 10
Kypca MaTeMaTUKH
OCHOBHOMH ILIKOJIBI
Tema 1.1 Copepxanne yaeOHOT0 MaTepuaa
Ienp 1 3anaun ba3oBbie 3HaHUS U yMEHUS 110 MaTEMAaTHKE B IPOPECCHOHATBHON U B TIOBCEAHEBHOM
MaTeMaTUKHU IPUOCBOCHUHU | JIEATEIHHOCTH.
CIIENHUaTLHOCTH KomM0uHMpoBaHHOE 3aHsTHE 2
Tema 1.2 Coneprxanne y4eOHOT0o MaTepuana
Yucna v BBIYKUCIICHUSL. JleWicTBUS HaJ| MOJIOKUTENIBHBIMU M OTPUIATEIbHBIMH YHCIaMU, OOBIKHOBEHHBIMH U
Beipaxenus u JECATUYHBIMH IPOOSIMHU. (())31{-01, 8%‘%3: OK-
npeoOpa3oBaHus JleiicTBus co cTeneHsaMu, (OpMYJIbl COKPAIIEHHOTO YMHOXKEHHUS. 2 OI&-O 5 OK:OG’
KomM0uHMpoBaHHOE 3aHsTHE OK-07, MK 1'1'
Tema 1.3. [TpodeccuonanbHO-OPUEHTUPOBAHHOE COJIEp)KaHue (coluepkaHue MPUKIATHOTO MK 2.1, TIK
['eomeTpus Ha TNIOCKOCTH | MOZYJIS) 3.2.
Bunbl minockux ¢Guryp v ux miomaib.
[IpakTHKO-OpHMEHTHPOBAHHBIE 337ja4l B KypCce T€OMETPHUH Ha INIOCKOCTH 2
[IpakTnueckoe 3anarue
Tema 1.4 Coneprxanue yueOHOro MaTepuasa
[TpouentHeie Beruncienus | [IpocTeie MPOIEHTHI, pa3HbIe CIIOCOObI X BhIYHCIEHUS. CI0KHBIE IPOIICHTHI
[IpakTnueckoe 3anarue 4
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Tema 1.5 Coneprxanue ydeOHOT0 MaTepurasia
VYpaBHenus v HepaBeHCTBa | JIMHEWHbIC, KBaIpaTHbIC, APOOHO-IMHEIHBIC YPaBHEHHS U HEPABEHCTBA
[IpakTuueckoe 3anaTue 2
Tema 1.6 Copepxanne yaeOHOTO MaTepuana
Cucrembl ypaBHEHHH U CriocoOpl pelieHus: CUCTEM JUHENHBIX ypaBHeHUH. [lonstus: matpuna 2x2 u 3x3,
HEPABCHCTB onpeaenuTesb MaTpulbl. Meron ["aycca. CrucTeMbl HETUHENHBIX YPABHEHU. 6
Cucremsl
HEPABEHCTB
KomOunupoBanHoe 3aHsTHE
Tema 1.7 Copepxanne yaeOHOT0 MaTepuana
BxonHo#1 KOHTPOJIb Boruncnenus u npeoOpa3oBanus. Y paBHEHHs U HEpaBeHCTBA. [ 'eomeTpus Ha
IJI0OCKOCTH 2
KonTponbnas pabota
Paznen 2 Ilpsmbele u 10
IUIOCKOCTH B IIPOCTPAHCTBE
Tema 2.1. Coneprxanne ydeOHOT0 MaTepurana
OCHOBHBIE OHATHS IIpenmer crepeomerpun. OCHOBHBIE TMOHATHS (TOYKA, NpsAMas, IUIOCKOCTb,
CTepEeOMETPHH. npoctpaHcTBo).  OCHOBHBIE — akCcMOMBI  cTepeomerpuu.  Ilepecekarommect, 2
PacnonokeHue NpsAMBIX M | mapaJuleibHble W CKPEIIMBAMOMIMECss  OpsiMble.  [Ipu3HaK ©  CBOWCTBO
IJIOCKOCTEHN CKPEIIBAOIINUXCS
npsiMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI. OK-01, OK-03, OK-
KombOunnpoBanHoe 3aHsTHE 04, OK-07
Tema 2.2. Copepxanne yaeOHOTO MaTepHana K 1.1 TIK 2.1, TIK
[TapannenbHOCTh TPAMBIX, | [TapamiensHple OpsAMas M IUIOCKOCTh. Onpenenenue. Ilpusnak. Csoiictea (C 3.2.
OpsIMOM M TUIOCKOCTH, | noka3atenbcTBoM). [apamtensubie miockoctd. Onpenenenne. [pusnak. CBoiicTa
IIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpasap u ero nsnemeHThl. [lapamnenenumnen u ero
snemeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX IPAHEN U TMaroHaliel napajpienenunesa. 6
[Toctpoenue
ceuenunii. Perrenue 3amaud.
Komb6unupoBanHoe 3anstue
Tema 2.3. Copep:xanue yueOGHOTo MaTepuana
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[leprieH IUKYISPHOCTD

Ilepnenpukynsapusle npsimele. [lapasuienbHble NpsMbIe, NEPHEHAMKYJSIPHBIE K

IIJIOCKOCTH. HpI/ISHaK NEPNCHANKYJIAPHOCTH HpHMOfI H IIJIOCKOCTH. I[OKaSaTeJ'IBCTBO.

MPSIMBIX, TIPSIMOH 1
IIOCKOCTH, TNIOCKOCTEH

[lepnennukyiasip U  HaKJIOHHAas.

[Ipu3Hak nepneHauKyJISIPHOCTH IUIOCKOCTEN. [lokazarenbeTBo.

[lepnieHauKyIsIpHBIE  TIOCKOCTH.

PaccrosiHus B mpocTpaHcTBe 2
KoMOuHMpoOBaHHOE 3aHATHE
Tewma 2.4. Copepxanne yaeOHOT0 MaTepuana
Teopema o Tpex =
Teopema o Tpex neprneHauKyJspax. Jloka3aTenbcTBO. Yol MEXAY NPIMON U
HEPHEHANKY HIpax IJIOCKOCTBIO. YTOJI MEXAY IIOCKOCTSIMU 4
KoMOuHMpOBaHHOE 3aHATHE
Tewma 2.5. [TpodeccnoHabHO-OPUEHTHPOBAHHOE COJIEPIKaHUE (COAEpIKAHHE MPHUKIIAJTHOTO
[TapannenbHele, MOJIYJIs1)
MEPIICHIUKYJISIPHBIC, AkcuoMBl  cTepeoMeTpur.  I[lepneHauKyIsIpHOCTh MPSMOW M IJIOCKOCTH,
CKPEIIMBAIOIIMECS IIPSIMBIE | MapaUIeIbHOCTh ABYX MPSAMBIX, IEPIEHINKYISIPHBIX MIIOCKOCTH, 4
MEPIEeHIUKYISIPHOCTD MJIOCKOCTEN
[IpakTnueckoe 3anaTue
Tewma 2.6. Coneprxanne ydeOHOT0 MaTepurana
Pemenne 3amay. IIpsmbie v | PacrionokeHue NpsMBIX U IDIOCKOCTEH B MpocTpaHcTBe. [lepneHuKyIsapHOCTh 1
IJIOCKOCTH B MPOCTPAHCTBE | MapajiebHOCTh NPAMBIX U IUIOCKOCTeH. CKpeluBaronecs npsmMole
KonTponbnas pabota 2
Pa3znen 3. Koopaunatel u 16
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuasa OK-02, OK-03, OK-
JlexapToBBI KOOPJAMHATHI B | JlekapTOBBI KOOPIHHATHI B IPOCTpaHCTBe. [IpocTeiiline 3a1aun B KOOPAUHATAX. 04, OK-07
npocTpaHcTBe. PaccrosHue | PaccTosHEE MEXKTY IBYMS TOUKaMH, KOOPIMHATHI CEPEANHBI OTpE3Ka 4 K 1.1 TIK 2.1, TIK
MCKIY JAByMSA  TOYKaMH. | KoMOWHUPOBAHHOE 3aHSTHE 3.2.

Koopaunarst
oTpe3Ka

CEpEIUHBI
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Tema 3.2
BekTopsl B IpOCTpaHCTBE.
Yron mexny

BEKTOPAMH.

Copep:xanue yueOHOro MaTepuana

Bekrtopel B mpoctpaHcTBe. ClI0O)KEHME M BBIYUTAHHE BEKTOPOB. YMHOXKEHUE
BeKkTOpa Ha uucio. Kommnanapusie BekTopsl. CKaasipHOE NPOU3BEAECHUE BEKTOPOB.
Pasnosxenne BekTopa 1o TpeM HEKOMIUIAHAPHBIM BeKkTopaM. KoopnHaTel BEKTOpa,

CxansipHOe NPOU3BEICHHUE | CKAISPHOE NPOU3BEIECHHE BEKTOPOB B KOOPAMHATAX, YIOJ MEXKIY BEKTOPAMH, YIOJ 6
BEKTOPOB MEXy MPSIMON M IJIOCKOCTBIO, YIOJI MEXY IUIOCKOCTSIMU. Y PaBHEHHUE IJIOCKOCTH.
I'eomeTpuueckuit
CMBICJI OIIPEIeTUTENS 2X2
KoMOuHMpOBaHHOE 3aHATHE
Tema 3.3 [TpodeccnoHabHO-OPUEHTHPOBAHHOE COJEpPIKaHUE (COACpIKAHHUE MPHUKIIAJTHOTO
[IpakTuko MOJIYJIST)
OpUEHTUPOBaHHBIE 3a1a4yu | KoopanHaTHas IUI0CKOCTh. BbluncieHne pacCTOSHUN U IUIOIAAei Ha MII0CKOCTH.
Ha KOOPJAWHATHOU KonnuecTBeHHBIE pacueThl 4
IJIOCKOCTH [IpakTrueckoe 3aHsiTHE
Tewma 3.4 Coneprxanne ydeOHOT0 MaTepurana
Pemenne 3amauy. JlexapToBBl KOOpAMHATHI B MPOCTPAaHCTBE. BekTopsl B npocTpancTe. CloxKeHue u
KoopauHatel u BEKTOPBI BBIYMTAHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha yucio. KoMmriaHapHble BEKTOPBI.
CkansspHOoe  MpOU3BENEHHE BEKTOpOB. PasnmokeHue BekTopa 1O  TpeM
HEKOMIUIaHApHBIM BeKTOpam. [Ipocreiimme 3amaun B KoopauHatax. KoopawHaThl
BEKTOpPA, paCCTOSHUE MEKIY TOUKAaMH, KOOPAMHATHI CEPEIUHBI OTPE3Ka, CKAIIPHOE
MPOU3BE/ICHUE BEKTOPOB B KOOPJAMHATAX, YIOJ MEXIY BEKTOPaMH, Yrojl MEXIy 2
MPSIMOM U TIOCKOCTBIO, YTIOJl
MEX/y TJIOCKOCTSIMU
KonTponbHas pabota
Pasnen4. OcHOBEI 30
TPUTOHOMETPHH.
Tpuronomerpuueckue OK-01, OK-02, OK-
by 03, OK-04, OK-
Tema 4.1 Copep:xanue yueOGHOTo MaTepuana
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Tpuronomerpuueckue
(GYHKIIUN TPOU3BOJIBHOTO
yria, yucia. Pannannas u
rpaaycHas Mepa yria

Panuannas mepa yrina. IIoBopoT TOUkM BOKpYTr Hadana koopauHaT. OmpeneneHue
CHUHYCa, KOCHHYyCa, TAaHT€HCAa U KOTaHIeHCa. 3HAKU CHHYyCa, KOCHUHYCa, TAaHTeHCa U
KOTaHI€HCa 0 YETBEPTSAM. 3aBUCUMOCTh MEXIYy CUHYCOM, KOCUHYCOM, TAHT€HCOM
"

KOTaHI'€HCOM OJHOT'O U TOIO XK€ yrIia

05, OK-06, OK-
07

IIK 1.1 [IK 2.1, IIK
3.2.

Komb6unupoBanHoe 3ansrue

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUUECKHE
TOKIECTBA.

DopMyIIbl IPUBEIECHUS

Copepxanue yueOHOro MaTepuana

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC M KOTAHT€HC YTJIOB O U
- o. DopmyIbl IpUBEICHUS

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 4.3

CuHyC, KOCHMHYC, TaHIE€HC
CYMMBl M Pa3HOCTH JBYX
yriaoB. CHHYC U KOCHHYC
JIBOMHOrO yria. GopMyisl
ITOJIOBUHHOTO yIJIa

Copep:xanue yueOHOT0o MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
naBoiHOro yria. @opMmyiibl TOJOBUHHOrO yria. IIpeoOpazoBaHusi CyMMBbI
TPUTOHOMETPUUYECKUX (YHKIMH B NPOM3BEAECHHE M IPOU3BEACHUS B CyMMY.
BblpaxkeHue TpPUTrOHOMETpPUYECKMX (YHKIMH uepe3 TaHIeHC MOJOBUHHOTO
apryMeHTa.

[IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHU I

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.4
DyHKIMH, HXCBOWCTBA.
CrocoObI 3a1anust

Copepxanne yueOHOTO MaTepHana

OO6nacTh ornpeieneHUs] © MHOXKECTBO 3HaueHUH QyHKImid. YETHOCTD, HEUETHOCTD,
nepuoaAnYHOCTh GyHKIMH. CriocoOb! 3aganus HyHKIIUMA

(yuxumii KomOunupoBanHoe 3aHsTHE
Tema 4.5 Copep:xanne yueOHOTO MaTepuana
Tpuronomerpuyeckue OO6macth ompeneneHrs U MHOXKECTBO 3HAYEHUN TPUTOHOMETPUUYECKUX (PYHKITUH.

(byHKINH, UX CBOICTBA U
rpaduxu

YETHOCTH, HEUETHOCTD, MEPUOANYHOCTh TPUTOHOMETpUUECKUX (pyHKIMi. CBolicTBa
u rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOe 3aHATHC.

Tema 4.6 IIpeoOpazoBanue
rpaduKoB
TPUTOHOMETPHUYECKHIX

Copepxanne yaeOHOTO MaTepHana

Cxarue 1 pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKUX (YHKINH.
[IpeobpazoBanue rpadKOB TPUTOHOMETPUUYECKHUX (DYHKITHI
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byHKIui [IpakTudeckoe 3aHATHE

Tema 4.7 ITpodeccrnoHanbHO-OPUEHTUPOBAHHOE COZAEp)KaHUE (COAEpIKaHUE IPHUKIATHOIO
Onucanue MOYJIs1)

[IPOU3BOACTBEHHBIX Hcnonp30BaHue CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIMN B MPO(ECCHOHATBHBIX

3agadax

IPOLECCOB €  [OMOUIBIO
rpaduKoB QyHKIUI

HpaKTI/IHCCKOC 3aHATUC

Tema 4.8 Coneprxanue yueOHOro MaTepuaa
OO6parnbie OO6patHbie TpuronoMmeTpudyeckue GyHkuu. x cBoiicTBa u rpaguku
TPUTOHOMETPHUYECKHE
KomOuHupoBaHHOE 3aHsATHE
byHKIIUN
Tema 4.9 Copepxanne yaeOHOT0 MaTepuaa
Tpuronomerpuueckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.

YpPaBHEHUS U HEPABEHCTBA

Pemrenne TPUTOHOMETPUYECKMX YPABHEHUM OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOIALIMECH K KBaJpaTHBIM, peEIlIaeMble
Pa3IoKEHUEM Ha MHOKUTEIIU, OJTHOPOHBIE.

IIpocreiilre TPUrOHOMETPUYECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHH06 3aHATHC.

Tema 4.10 Coneprxanue ydeOHOT0 MaTepurana

Cucremsl CucTeMbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHHH

TPUTOHOMETPHUYECKHIX KomOunupoBaHHoe 3aHATHE

ypaBHEHUU

Tema 4.11 Coneprxanue yueOHOro MaTepuaa

Pemenne 3anmau. [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. Pemenue
OCHOBBI TPUTOHOMETPHUYECKUX

TPUTOHOMETPHH. yYpaBHEHMI U HEPABEHCTB B TOM YHCJIIE C UCIOJIb30BAHUEM CBOMCTB (DYHKIIMH.

Tpuronomerpuyeckue KonrponsHas padora

byHKIMH

Paznen 5.

KoMmiutekcuslie gucia

Tema 5.1

Copepxanne yaeOHOTO MaTepHana
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KommnekcHble uncia

IloHssTHE KOMIIJIEKCHOI'O YHCIIA. COHpH)KeHHBIe KOMIIJICKCHBIC YHCJIda, MOAYJIb U

apryMeHT KOMIUIeKCHOro uucia. @dopma 3ammcu  KOMIUIEKCHOTO — 4uCIa 4

(reomeTpuyeckasi, TPUTOHOMETpHUUYECKas, anreOpandeckas). ApudmMeTrndecKkue

JEUCTBUS C KOMILJIEKCHBIMU YHCIIaMU

KoMOuHMpOBaHHOE 3aHATHE
Tema 5.2 Coneprxkanue yuyeOHOT0 MaTepurasia
[TpuMenenne KOMILIEKCHBIX | BEIMOTHEHHE pacyeToB C MOMOIIBIO KOMIUIEKCHBIX uncell. [IpuMepsl NCTIONb30BaHuUs
yucell KOMIUIEKCHBIX YUCEeI 4

[IpakTHueckoe 3aHsATHE
Paznen 6.1IpousBoanas 40
(byHKLNH, ee TPUMEHEHUE
Tema 6.1 Copep:xanue yueOHOro MaTepuana
lonsitne  mpou3BOAHOW. | OmpeseneHne YUCIOBOM MOCIEIOBATEIBHOCTH U Croco0bl ee 3amanus. CBoicCTBa
CDOpMyJII:I " paBuJia | YUCIOBEIX MOCIEI0BATEILHOCTEMN. OnpeﬂeneHHe IIpeaeiia MoCJIea0BaTCIbHOCTH.
T hepeHpoBaHus Brruucnenne  mpenmenoB  mocnenoBaTtenbHocTe.  [lpemen  QyHkumum  Ha 2

6eckoneunoctu. Ilpenen pynkuun B Touke. [Ipupaienue aprymenta. [Ipupaiienue

¢byHkumMu. 3anadd, TNPUBOJAINKME K TMOHATHIO Tpou3BoAHOH. Omnpenenenue

IIPOU3BOHON. ANTOpUTM

OTBICKAHHS TPOU3BOJTHOM

KomOnHupoBanHoe 3aHATHE OK-01, OK-02, OK-
Tema 6.2 Cozeprxanue y4eOHOro MaTepuaa 03, OK-04, OK-
ITponsBoHbIE cymmel, | @opmynel quddepenuupoBanus. [Ipasuna nuddepeHupoBaHus 6 05, OK-06, OK-
pasHOCTH  IpOU3BEJCHUS, | KoMOMHUpPOBAHHOE 3aHATHE o
YACTHOLO K 1.1 1K 2.1, TIK
Tema 6.3 Copep:xanne yueOHOTO MaTepuana 3.2
[IpounsBoaHBIE Onpenenenue cnoxHou GyHKUIUU. [I[pon3BoaHAsS TPUTOHOMETPUUECKUX (PYHKIIHI.
TPUTOHOMETPUUYECKHU [IponsBoHas CI0KHON (PYHKITUH
X KomOunupoBanHoe 3aHiTHE 6

¢dyukuuit.IlponsBoaHast
CJIOKHOM (PYHKITHH

Tema 6.4

Copepxanne yaeOHOTO MaTepuana
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IMousatue 0
HEIMPEPHIBHOCTH (PYHKITUH.
Merto

Jl UHTEPBAJIOB

[Tonstne HenpepwiBHON GyHKIMH. CBoicTBa HenpepbiBHOW ¢GyHKIMHA. CBS3b
MEXJ1y HEMPEPhIBHOCTHIO U AU PepeHuupyeMocTbio (PyHKINUN B TOUKE. AJITOPUTM
pelieHusl HepaBEHCTB METOJOM UHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.5 Coneprxkanue yu4eOHOT0 MaTepurasa
I'eomerpuyeckuii u | [eomeTpudeckuil CMBICI TPOU3BOAHON (YHKIMH —  YIJIOBOM
buznyeckuit K03 (HUIIMEHT KacaTebHOU K rpaduKy (YHKIIMH B TOUKE.
CMBIC | YpaBHEHHE KacaTelbHOU K rpaduKy
J MPOU3BOIHOM GyHKIUU. ANTOPUTM COCTABIICHUSI ypPaBHEHUS KacaTeNbHOUN K rpaduky QyHKIIUU
y=f(x)
KoMOuHMpOBaHHOE 3aHATHE
Tewma 6.6 Copepxanne yaeOHOT0 MaTepuaa
Ouznyeckuit CMbICT | Du3NYECKUi (MEXaHMYECKHIi) CMBICI MMPOU3BOIHON — MTHOBEHHAsl CKOPOCTh B
MIPOU3BOIHOM B | MOMEHT
Po(eCCUOHATBHBIX Bpemenu t: v =S’ (t)
3aauax [IpakTnueckoe 3anaTne
Tema 6.7 Coneprxanue y4eOHOT0 MaTepurana
MOHOTOHHOCTH Bospactanne u yObiBaHHe (YHKIHUH, COOTBETCTBHE BO3pACTaHUS W YOBIBaHUS
GyHKIMK | pyHKIMHM 3HAKYy NPOM3BOAHOW. IIOHATHE NPOM3BOMHOM BBICHIETO TOPAJIKA,

. Toukn skcTpemMyMma

COOTBETCTBHE 3HAKa BTOPOW MPOU3BOIHOMN BBIMYKIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
OTPE3KCE. 3az:atm Ha MAaKCUMyM H MHUHUMYM. ITonsarue ACHUMIITOTHI, CIIOCOOBI UX
onpezeneHus. AJITOPUTM HccieloBaHUS (YHKIMM U MOCTPOCHUS ee Tpaduka c
IMOMOLIBIO TPOU3BOIHOM.

JlpoOHo-nuHelHas QYHKIUS

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 6.8
Uccnenosanue GpyHkuuii u
MOCTpoeHue rpauKoB

Copepxanne yaeOHOTO MaTepHana

HccnegoBanue (I)YHKI_[I/II/I Ha MOHOTOHHOCTB U ITIOCTPOCHHUC Fpa(bI/IKOB.

KomOunnpoBanHoe 3aHATHE

Tema 6.9 HauOosbliee u

Coneprxanue yueOHOTO MaTepraa
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HauMEHbIIIEEe 3Hayenus | Haxoxxaenne HanOoIbIIEro 1 HAMMEHBIIETO 3HAYeHUH (PYHKIUI, TOCTPOCHHE
byHKIUN rpadKOB MHOTOWJIECHOB C MCIIOJIb30BAHUEM alliapaTta MaTeMaTUYeCKOro aHalu3a 2
KomOunupoBanHoe 3aHsTue
Tema 6.10 [IpodeccrnonanbHO-OpUEHTUPOBAHHOE COJIEpKaHUE (COoAep)KaHHUE MPHUKIIAJHOTO
Haxoxnenue MOJYJIST)
ONTUMAJILHOTO pe3yibTaTa | HamMmeHbliee n HanOosblee 3HaYCHHE (QYHKIIUA 6
C TIOMOIIIBIO MPOU3BOIHOM B| [IpakTHUECKOE 3aHATUE
NPaKTUYECKHUX 3a/1a4ax
Tema 6.11 Copepxanne yaeOHOT0 MaTepuaa
Pemmenue 3aga4. | @opmysl u ipaBuia quddepenrpoanus. MceiaenoBanne GyHKINN C TOMOIIBIO
[IpousBoaHas pyHKIMH, €€ | mpou3BoaHON. Hanbosblee n HaMMEHbIIee 3HAYCHHsT (OyHKIIUH 2
pUMEHEHUE KonTponbnas pabota
Paznen 7. 46
MHoOrorpaHHuku u
Tena
BpallleHus
Tema 7.1 Coneprxanue yueOHOro MaTepuasa
Bepmmnel, pebpa, [TonsiTre MHOTOrpaHHUKA. Ero s7€eMeHThI: BepUInHBbL, pedpa, rpanu. J(uaroHas.
rpaHu Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKH
MHOI'OIPaHHMKA KomM0OuHMpoBaHHOE 3aHsTHE 7
Tema 7.2 Coneprxanue yueOHOro MaTepuaa
ITpusma, ee | [lonarue npusmbl. Ee ocHOBaHus 1 60KOBBIe rpaHu. Beicota mpusmel. [Ipsamas u
COCTABJIAIONIME, CEYEHHUE. | HaKJIOHHAas npu3Ma. [IpaBuinbHas npusma. Ee ceueHne
llpsimasi 1 mpaBuiabHas | KoMOMHHPOBAHHOE 3aHATHE 2 OK-01, OK-02, OK-
IIPHU3MBbI 03, OK-04, OK-
Tema 7.3 Copep:xanne yueOHOTO MaTepuana 05, OK-06, OK-
[Mapannenenunern, Ky0. | [lapayutenenure, CBOMCTBA PSMOYTOJIBHOTO Tapayuienenumena, kKyo. Ceuenue 07
CeueHue Ky0a, | Ky0a, IIK 1.1 TIK 2.1, TIK
napajuiesenuneaa napajuiejenunena 2 3.2.
KomOunnpoBanHoe 3aHATHE
Tema 7.4 Coneprxanne yuyeOHOT0 MaTepurania
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[Tupamupa, ee
COCTaBIAIOIIUE, CECUYCHHUE.
IlpaBunpHasgs  nupamuia.
YcedeHHas nupaMuia

HI/IpaMI/II[a u ee 3ieMeHThl. CedeHune InmupaMuabI. HpaBI/IJ'II)HaH nupamMuaa.
Vceuennas nmupamMuaa

KoMOuHMpoOBaHHOE 3aHATHE

Tema 7.5

Conepkanue y4eOHOro MaTepHraia

boxkosas u nonHas | [Tnomans 60KOBOM U MOJTHON NOBEPXHOCTH MPU3MBIL, IHPaAMUIbI
IIOBEPXHOCTh npu3Mbl, | KoMmOMHUpOBaHHOE 3aHATHE

UPaAMUJIBI

Tema 7.6 Copepxanue yueOHOro MaTepuana

CI/IMMeTpI/IH OTHOCUTCJIBHO TOYKH, HpﬂMOﬁ, IIIIOCKOCTH. CI/IMMeTpI/IH B KY6C,
napajjiejacnuieac, npusmMe, mmpamMmuac

Cummerpuss B

KoMOuHMpOBaHHOE 3aHATHE

KyoOe,
napaJulesenurese,
npu3Me,
nUpaMuIe
Tema 7.7 ITpodeccroHambHO-OPUEHTUPOBAHHOE COZEp)KaHUE (COoAep)KaHUE TPHKIAJHOIO

IIpumepsl cumMMeTpuii B
npodeccuu

MOJIYJIs1)

Cummerpus B IpUPO/JIE, APXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTqucxoe 3aHATUC

Tema 7.8 Coneprxanne yueOHOT0 MaTepuana
IIpaBunbHBI [TonsTHE IPaBUIBHOTO MHOTOIpaHHKUKA. CBOMCTBA MPAaBWIIBHBIX MHOTOI'PaHHHUKOB
e [IpakTHueckoe 3aHsTHE
MHOTOTPaHHUKH, ux
CBOMCTBA
Tema 7.9 Coneprxanue yueOHOro MaTepuasa
[Mununp, ero | [lmnmHap u ero sneMenTsl. CedeHne NUIMHApa (MapayieIbHOE OCHOBAHHIO U OCH).
COCTaBJISIOLIKE. Pa3Beprka nunuHapa
Ceuenn | KoMOMHHPOBAHHOE 3aHSTHE
€ IWINHIPA
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Tema 7.10

Konyc, ero
cocrapistone. CeueHue
KOHycCa

[TpoteccronanbHO-OPUSHTHPOBAHHOE COJCp)KaHUE (COAEpKaHHE IPUKIATHOTO

MOYJIs1)

Konyc u ero snemenTsl. CeueHne KoHyca (IapauieIbHOE OCHOBAHHIO U IIPOXO/AIIee

yepes BepIINHY), KOHnYeckue ceueHus. Pazeprka koHyca

Komb6unupoBanHoe 3ansrue

Tema 7.11

VY ceueHHbI KOHYC.
CeueHue yceueHHOro
KOHYyca

Coneprkanue y4eOHOro MaTepHraia

Ycedennslit konyc. Ero o0pasyromas u Beicota. CedeHrne yCeueHHOTo KOHyca

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.12
lap u cdepa, ux ceueHus

Copepxanue yueOHOro MaTepuana

[ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. CeueHue mapa,
chepsl

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.13

ITousiTue 00 oOBEMe Tena.
OTHoleHne 00BEMOB
MMOTOOHBIX TEI

Copep:xanue yueOHOro MaTepuana

[TonsiTre 06 o6beMe Tena. O6beM Kyda U IPSIMOYTOJIBHOTO TIapajlIeIICITHITe A,
O6beM mpu3Msbl U IIHHAPA. OTHOLIEHHE 00bEMOB MOIOOHBIX TEl.
I'eomeTpuueckuii cMbICH

ornpenenuTens 3-ro nopsika

KomOunupoBanHoe 3aHsTHE

Tema 7.14 Coneprxanue ydeOHOT0 MaTepuana

Obvembl 1 O6beMbI upaMu bl B KoHyca. O6beM mapa. [nomaay moBepxXHoCTei Te
TUTOIIAH

MOBEPXHOCTEH Tel KoMbOuHMpoBaHHOE 3aHATHE

Tema 7.15 Copep:xanne yueOHOTO MaTepuana

KomOunarmu KomOuHaImu reoMeTpruuecKux Tel

MHOT'OTPAaHHUKOB HW  TCJI
BpalICHUA

[IpakTHueckoe 3aHsTHE

Tema 7.16 I'eomeTpuueckue
KOMOWHAIIMK HA TPAKTHKE

Copepxanne yueOHOTO MaTepuana

Hcnons3oBaHue KOM6HHaHHﬁ MHOT'OTPAaHHUKOB U TCJI BpallICHUA B ITPAKTHUKO-
OPHUCHTHPOBAHHBLIX 3aJadax

IIpakTrueckoe 3aHsATHE

Tema 7.17

Copepxanne yaeOHOTO MaTepuana
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OOBeMEI U miomanay MMOoBEPXHOCTU MHOTOI'PaHHUKOB U TCJI BpalllCHUA

Penrenue 3a7ady.
MHOFOFpaHHI/IKI/I u KOHTpOHBHaﬂ pa60Ta 2
Tela
BpaILCHUS
Paznen 8. 14
[TepBooOpazHas GpyHKIMH,
€e IpUMEHEHUE
Tema 8.1 Copepxanne yaeOHOTo MaTepuana OK-01, OK-02, OK-
[TepBooOpa3zHass (QyHKUMH. | 3amaua 0 BOCCTAHOBJIIEHUM 3aKOHA JBUIKEHUS MO W3BECTHOM ckopoctu. [lonstue 03, OK-04, OK-
I1paBua HaxOXJIeHUs | uHTerpupoBaHus. O3HAKOMJICHHE C TOHSATHEM HWHTErpajia W IepBOOOpasHOU IS 05, OK-06, OK-
EPBOOOPA3HBIX ¢byukuun y=f(x). Pemenue 3amgad Ha CBA3b IEpBOOOPA3HOM M €€ MPOU3BOIHOM, 07
BBIYHCIICHHE ITEPBOOOPa3HON it JaHHOW GyHKIMH. Tadmmia hopmMyt st [K 1.1 TIK 2.1, TIK
HaXO0XJICHUS MTepBOOOpa3HbIX. 3ydeHHe paBuiia BEIYMCICHHSI IIEPBOOOPA3HON 2 3.2.
KomOunupoBanHoe 3aHsTHE
Tewma 8.2 Coneprxanue y4eOHOT0 MaTepuana
ITnomans KpUBOINMHEWHOH | 3amaun, OPUBOAAIINE K IOHATHUIO OIPEACICHHOTO HHTErpajga — O BBIYHCIICHUU
Tpaneuuu. ®opmyna | momand KPUBOJIMHEHHON —Tpamenud, O IIEpEeMENIEHHH TOYKH. I[loHsTHE
Herotona — JleliOnuna ONpeNieIEHHOr0  MHTerpana.  l'eomeTpuyeckuii W (U3UYECKUH  CMBICT
onpeneneHHoro uaTerpaina. ®opmyna Herotona— Jleibuuiia 7
Komb6unmnpoBanHoe 3aHsTHe
Tema 8.3 Coneprxanne ydeOHOT0 MaTepuana
Heonpenenennsiit [ToHsITHE HEOIPEAEIEHHOTO HHTErpAJIA
KoMbOuHMpoBaHHOE 3aHATHE 2
Y ONIpEAEICHHBIN
WHTETPaJIbI
Tema 8.4 Coneprxanne yd4eOHOT0 MaTeprana
[Tonsitre 06 ['eomeTpuyeckuii CMbICT ONIPEACICHHOTO UHTETpaja
2

OIIPEIETICHHOM UHTErpaje
KaK
IJI0MAH
KPUBOJIMHEHHOMN TpaNECLMU

KomOunupoBanHoe 3aHsaTHE
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Tema 8.5
OnpeneneHHbli HHTErpall
B KH3HU

[TpodeccroHanbHO-OPUEHTUPOBAHHOE COZAEp)KaHUE (COAEpIKaHUE TPHUKIATHOTO
MOYJIs1)

I'eomeTpHruecKuii CMBICI ONpeieeHHOTO nHTerpaia. ®opmyina HeroToHa -
JleiiOuuma.

Pemenue 3aa4 Ha IPUMCHCHUC MHTCIpaia AJId BBIYUCIICHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYHUH

U IUIOoIageu 4
[IpakTudeckoe 3aHATHE
Tewma 8.6 Copepxanne yaeOHOT0 MaTepuana
Pemenune 3anad. | [lepooOpasnas Gpynkuuu. [IpaBuna HaxoxaeHus: neppooOpa3ubix. Ee mpuMmenenue
ITepBooOpasnas Qynkuuy, | Konrponsuas pabora 2
ee pUMEHEHUe
Paznen 9. 18
Crenenu u
KOPHH.
CrenenHas Q)yHIIzuI/Iﬂ OK-01, OK-02, OK-
Tema 9.1 Cozeprxanue y4eOHOro MaTepuaa 03, OK-04, OK-
Crenennas Qyukuus, ee | [TonsaTne KOpHs N-0ii CTENEHN U3 JEHCTBUTENBHOTO Yncna. DyHKuun y = nvx -~ 05, OK-07
CBOMCTBA u
X cBoiicTBa M rpaduku. CBoMCcTBa KOPHS N-Oi CTENEHU 4
KomOunupoBanHoe 3aHsTHE
Tema 9.2 Coneprxanue y4eOHOT0 MaTepuana
[TpeoGpa3oBanue [IpeoOpa3oBanne nppalOHATBHBIX BBIPAKEHUN
BBIPAXEHUM ¢ KOpHSIMU n- | KoMOMHUpOBaHHOE 3aHSATHE 4
01 CTeneHn
Tema 9.3 Coneprxanne yd4eOHOT0 MaTeprana
CaoiicTBa  cTeneHu ITonsaTHe crenenu ¢ M0OBIM pallMOHAIbHBIM NOKa3aTeneM. CTeneHHble GYHKINU, UX
C pallMOHAJIBHBIM U CBOICTBA U TrpaduKu
JEHCTBUTENLHBIM KomOnHupoBaHHoe 3aHsATHE 2
MOKa3aTeNsIMU
Tema 9.4 Coneprxanne ydeOHOT0 MaTeprana

Pewienne nppanuoHaIbHbIX
YPAaBHEHUN U HEPABEHCTB

PaBHOCUIIBHOCTB MppaIIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB. METO/bI UX PELIEHUS.

PemreHne nppalMOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
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KomOunupoBanHoe 3aHsTue 6
Tema 9.5 Copepxanne yaeOHOTO MaTepuana
Crenenu n KOpHU. | OnpeneneHue cTenenHoi GyHkiuu. Mcrnonp30BaHue ee CBOMCTB MPH PEeLICHUN
Crenennas QyHKuus ypaBHEHHI U HEPABEHCTB 2
KonTtponsHas pabora
Pasznen 10. [TokaszarenpHas 18
byHKIUS
Tema 10.1 Coneprxanue yueOHOro Marepuana
IlokasarenbHas GyHkumus, | CTeneHb ¢ TNPOM3BOJLHBIM  JEWCTBUTENBHBIM IOKasareieM. OmpeneneHue
€e CBOICTBA noka3aTeabHOM (PyHKIMM, ee CBOMCTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHHEM
noKa3aTeabHON QyHKIuH. Penienne mokazaTenbHbIX ypaBHEHHH (QYHKIIMOHABEHO-
rpadUyeCKUM METOJIOM 4 OK-01, OK-02, OK-
KomOunupoBanHoe 3aHsTHE 03, OK-04, OK-
Tema 10.2 Copepxanne yaeOHOT0 MaTepuana 05, OK-07
Pemenne nokaszarenbHelX | PemeHne mokasaTenbHBIX YpaBHEHUH METOIOM ypaBHUBAHMS MTOKa3aTesei,
YpPaBHEHUM U HEPABEHCTB | METOAOM
BBEJICHUSI HOBOW NEPEMEHHOH, (PyHKIIMOHAIbHO-TpapUUeCKUM MeTo10M. Perienue 8
II0Ka3aTeJIbHbIX HEPABEHCTB
[IpakTnueckoe 3anaTue
Tema 10.3 Coneprxanue yueOHOro MaTepuasa
Pemenue cucrem noka3aTelbHbIX YpaBHEHUN
Cucrembl noka3aTenbHbIX | KoMOMHUpOBaHHOE 3aHATHE 4
YpaBHEHUU
Tema 10.4 Coneprxanue yueOHOro MaTepuasa
Pemenue 3aj1a4. | PeneHue mokazareabHbIX YPABHEHUM METO/IOM YpaBHUBAHUS IOKa3aTellel U
[TokazarenbHast yHKIMs | METOAOM
BBEJICHUS] HOBOM NEpEeMEHHOM. Penienne noka3areabHbIX HEPaBEHCTB 2
KonTtponbHas pabora
Paznen 11.Jlorapugmsi. 30
Jlorapudpmuueckas
byHKIHS
Tema 11.1 Coneprxanne yuyeOHOT0 MaTepraa
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Jlorapudpm quca.
JlecaTnaHbIi u
HATYpaJbHBIN JTOTapU(MBbI,

Jlorapudm uncna. JlecATUYHBIN U HATYpaTbHBIA JOrapu(MBbl, YUCIIO €

Komb6unupoBanHoe 3ansrue

YHCIIO €

Tema 11.2 Coneprxkanue ydeOHOT0 MaTepurasia

CsoticTBa orapudmMoBs. CgoiicTBa sorapudmos. Oneparius 1orapupmMupoBaHusl.
Onepanus Komb6unupoBanHoe 3ansrue

norapumMupoBaHUs

Tema 11.3 Copepxanne yaeOHOT0 MaTepuaa

Jlorapudmuueckas Jlorapudmuueckasi pyHKIUS 1 €€ CBOMCTBA

byHKIMS, ee cBOiicTBa

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tewma 11.4 Pemienue
norapuGpMUIEeCKUX
YpaBHEHU U HEPABEHCTB

Copepxanue yueOHOro MaTepuana

[Tonstue mnorapudmuueckoro ypaBHeHus. Ormnepanusi NOTEHIUpPOBaHUs. Tpu
OCHOBHBIX METOJIa pELICHUs JOrapu(PMUUYECKUX YpaBHEHHM: (PYHKIIMOHATBHO-
rpaduyecKuii, MeTOJ TOTEHIMPOBAHHUSA, METOJ BBEIEHUS HOBOW MEPEMEHHOM.
Jlorapupmuueckue

HEpaBEHCTBA

KomOunupoBanHoe 3aHsTHE

OK-01, OK-02,
OK-03, OK-
04, OK-05,

OK-07
IIK 1.1 [IK 2.1, IIK
3.2.

Tema 11.5 Coneprxanue y4eOHOT0 MaTepurana

Cucremsl ANTropUTM pelieHHsl CUCTeMbl ypaBHEHHI. PaBHOCHMIBHOCTH Jorapupmuueckux
JorapupMHUECKUX YPaBHEHUI U HEPABEHCTB

ypaBHEHU KomOunupoBanHoe 3aHsTHE

Tema 11.6 ITpodeccroHambHO-OPUEHTUPOBAHHOE COZAEpKaHUE (COoAep)KaHUE TPHUKIAJHOTO

Jlorapudmsl B ipupojie u

MOJTYJIST)

TEXHUKE [Ipumenenue norapudma. Jlorapupmudeckas cnupans B npupoze. Ee
MaTeMaTH4eCKHe
CBONCTBA
[IpakTnueckoe 3anarue

Tema 11.7 Coneprxanne yuyeOHOT0 MaTepurania

Pemenue 3a1a4. | Jlorapudmuueckas GpyHkius. Pemenne mpoctedmmx torapuMuIecKux ypaBHCHHUM
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Jlorapudmer. KonTponbHas padbota 2
Jlorapudmuueckas
byHKIHS
Paznen 12. 10
MHoxecTBa.
DneMeHT

bl TeOpHH TpadoB
Tema 12.1 Copepxanne yaeOHOT0 MaTepuana
MHoxecTB [Tonstue Muoxectra. [lonMuoxkecTBo. Onepanuy ¢ MHOKECTBAMU
a Komb6unnpoBanHoe 3ansrue 2
Tema 12.2 [TpodeccnoHabHO-OPUEHTHPOBAHHOE COJEPIKaHUE (COAEpIKaHHWE MPHUKIIAJTHOTO
Omnepanuu ¢ MHOXXECTBAMH | MOZYJIS)

Onepanuu ¢ MHOXKecTBaMH. PelieHne npukiaaHbIxX 3a1a4

[IpakTuueckoe 3aHaTue 2
Tema 12.3 Coneprxanue y4eOHOT0 MaTepurana
I'padbr [Tonsitue rpada. Ces3Hbli rpad, AepeBo, HUKI rpad Ha TNIOCKOCTH

[IpakTnueckas padbora 4
Tema 12.4 Coneprxanue yueOHOro MaTepuaa
Pemenue 3ama4. | Onepauuu ¢ MHOKecTBaMu. ONKMCaHne peaabHbIX CUTYyalMil ¢ TOMOIIBI0 MHOXKECTB.
MmuoxectBa, I'pader u ux | [IpumeHeHne rpadoB K PEIICHUIO 32124
IIPUMEHEHNE KonTponbnas padota 2
Paznen  13. 26 OK-01, OK-02,

OneMEHTHI OK-03, OK-
KOMOWHATOPHKH, 04, OK-05,
CTaTUCTUKH U OK-07
TEOPUH TIK 1.1 TIK 2.1, TIK

BEpPOSITHOCTEM 3.2.
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Tema 13.1 Coneprxanue ydeOHOT0 MaTepurasia
OcHoBHbIE [lepectaHOBKH, pa3MeIlIEHUs, COUYETAHHUS.
MOHSTH
51 KOMOMHATOPUKH KomOunnpoBaHHOE 3aHSTHE.
Tema 13.2 Copepxanne yaeOHOT0 MaTepuana
CoOnitHe, BEPOATHOCTb | COBMECTHbIE M HECOBMECTHBIE COOBITHUA. TeopeMbl O BEPOSTHOCTU CyMMBbI

COOBITHSL. Cnoxenne u
YMHOKCHHUC BepOHTHOCTCﬁ

CcOOBITHH. Y ClIOBHAS BCPOATHOCTD. 3aBUCHMBIE U HE3aBUCHUMBIE COOBITHS. TeopeMH
O BCPOATHOCTH IIPOU3BCACHUA COOBITHH.

KoMOuHMpOBaHHOE 3aHATHE

Tema 13.3 [TpodeccnoHabHO-OPUEHTHPOBAHHOE COJIEPIKaHUE (COACpIKAaHHWE MPHUKIIAJTHOTO
BeposiTHOCTB B | MOJYJIS)
npohecCuOHATBHBIX OTHOCHUTENbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTONYMBOCTH. CTaTUCTHYECKOE
3azadax ornpezeneHue BepossTHOCTU. O1ieHKa BEPOSITHOCTH COOBITHUS
[IpakTHueckoe 3aHsiTHE
Tema 13.4 Coneprxanue ydeOHOT0 MaTepurana
JuckperHas ciydaiHas | Bunsl ciyuaitapix BenmmunH. OnpeeneHne JMCKPETHOH CIy4YaifHOW BeTHINHBI.
BEIUYMHA, 3aKOH ee | 3aKOH
pacmpenenenus pacrnpeiesieHns] AMCKPETHOM CITy4allHOW BeJIMYHMHBI. E€ 4nciioBbIe XapaKTEepUCTUKHU
Komb6unnpoBanHoe 3aHsTHE
Tewma 13.5 Coneprxanue y4eOHOT0 MaTepurana
3agaun Bapuaunonssiii  psg.  Ilonmuron d9actor W rucrorpamma.
MaTeEMaTUUYECKO CTraTUCTUYECKHUE

U CTAaTUCTUKU

XapaKTEPUCTHKHU Psifia HAOJF01aeMbIX JIAHHBIX

KomOunupoBanHoe 3aHsaTHE

Tema 13.6

Cocrasienne Ta0IUI]
u

JTUarpamMM Ha MPaKTHUKe

[TpodeccrnoHambHO-OPHEHTUPOBAHHOE COZAEp)KaHUE (COoAepIKaHUE TPHUKIATHOTO
MOIYJIs1)

[lepBuunas 00paboTKa CTATUCTHUECKUX JaHHBIX. [ paduueckoe ux mpeacTaBicHHE.
Haxoxnenue cpeHIX XapaKTepHCTHK, HAOTI0IaeMbIX TaHHBIX

[IpakTrueckoe 3aHsTHE
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Tema 13.7 Coneprxanue ydeOHOT0 MaTepurasia
Pemenue 3anay. DOnemeHThl KOMOUHAaTOpUKHU. COOBITHE, BEPOSITHOCTH COOBITHA. CII0KEHUE U
DJIEMEHTHI YMHOXCHHUE
KOMOWHATOPHKH, BEPOATHOCTEH 2
CTATHCTUKU U KonrponsHas pabora
Teopuu
BEPOSATHOCTEH
Paznen 14. YpaBHeHus u 28
HEPAaBEHCTBA
Tema 14.1 Copepxanne yaeOHOT0 MaTepuaa
PaBnocuibHOCTD PaBHOCHIIBHOCTD ypaBHeHUI U HepaBeHCTB. OmnpeneneHus. OCHOBHbIE TEOPEMBbI
YPaBHEHMI U HEPABEHCTB. | paBHOCWJIBHBIX IE€PEX0JaxXx B YPaBHEHUSAX M HepaBeHcTBax. OOmIME METOJbI
OOuue METOBI PEIIEHNs. | pellieHust YPaBHEHHIA: TIepexo/] OT paBeHCTBA (DYHKIMH K PaBEHCTBY apryMEHTOB 4
JUTST MOHOTOHHBIX (DYHKIIMIA, METOJ Pa3lIOKEHUS Ha MHOXKHTEIH, METOJ BBEICHUS
HOBOM
NIEpEMEHHOH, PYHKIIMOHAIbHO-TpaduUeCKUil METOA
KomOunupoBanHoe 3aHsTHe
Tema 14.2 Coneprxanue y4eOHOT0 MaTepuana
Fpa(bI/I‘IGCKI/IfI MeTon | OOmue METOIbI peuIeHn:sI HEPABEHCTB: IEPEX0J OT CpaBHCHU: 3HauYCHUH (byHKLII/Iﬁ OK-01, OK-02, OK-
peumeHus YPaBHEHUH, | K CpPaBHEHUIO 3HAYEHHH apryMEHTOB JUIA MOHOTOHHBIX (YHKIHMH, METOJ 03, OK-04, OK-
HEPaBEHCTB MHTEPBaJIOB, (pyHKIKMOHAIBbHO-Tpapuueckuii Meto. ['paduueckuit meros peuieHus 05, OK-06, OK-
YpaBHEHUU U 4 07
HEpABEHCTR K 1.1 IIK 2.1, TIK
KombOunnpoBanHoe 3aHsTHE 3.2.
Tema 14.3 Coneprxanue yueOHOro MaTepuasa
VYpaBHEHHs M HEPABEHCTBA | OmpeeieHne MOAYJsA. PackpelTMe MOy IO ONpeleneHuro. llpocreiimme
C MOAyJIEM YpaBHEHUs M HEpPaBEHCTBA C MoayjieM. [IpuMeHeHne paBHOCWIBHBIX NIEPEXOAOB B
4

OIMPCACIICHHBIX THIIAX ypaBHeHHf/'I " HCPABCHCTB C MOAYJICM

KomOunnpoBanHoe 3aHATHE

Tema 14.4
YpaBHEHUs U HEPABEHCTBA

Coneprxanue yueOHOTO MaTepraa

3HaKOMCTBO ¢ nmapameTpoM. [Ipocreline ypaBHEHNsI U HEPABEHCTBA € TapaMETPOM
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C mapameTpaMu Komb6unupoBanHoe 3ansrue 6
Tema 14.5 [IpodeccnoHabHO-OPUEHTUPOBAHHOE COJIEpP)KaHUE (ColaepKaHUuEe MPHUKIATHOTO
MOJYJIST)
Pemenne TekcTOBBIX 3a71a4 MPO(HECCHOHATIBHOTO COACPKAHUS
CocraBnenue u [IpakTrueckue 3aHATHS 8
pelieHne
npodeCCHOHATBHBIX 3a1a4
C IOMOIIBIO YPAaBHEHUMU
Tewma 14.6 Copepxanne yaeOHOT0 MaTepuaa
Penrenne 3amay. OO01ue MeTobl pellieHUs] ypaBHEHUI. Y paBHEHHs U HEPaBEHCTBA C MOJIYJIEM U C
ypaBHeHI/IH U HCPAaBCHCTBA napamMeTpamMu
[IpakTuueckoe 3aHaTue 2
CamocTtosTenbHas paboTta 22
Koncynpranumn 2
[TpomexyTouHas aTTectanus (DK3aMeH) 6
Bcero: 340
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3. Vcnosust peanu3anuy mporpaMMbl 001Ie00pa30BaTEIbHON JUCITUTIIMHBI

3.2, Jlna peanmsamuu  OpOrpaMMbl  JMCHMIUIMHBI  JIODKHBI  OBITH  IPELYCMOTPEHBI
CJICAYIOUIHNE CICIHaTbHbIC TOMEIICHUS:

Peanu3zamus OporpaMMbl  JHUCHUIUIMHBL  TpeOyeT  Hamuuus ~ y4eOHOro  KaOWHeTa
MaTeMaTHKH.

O6opynoBanue yueOHOro KabUHeTA!

- II0CaJJ04YHbIE MECTA MO KOJIMUECTBY 00yUarOLINXCS;

- pabouee MecTO IpernoaaBaTes;

- KOMILJIEKT y4eOHO-HATIAIHBIX TOCOOUH;

- KOMIUIEKT 3JIEKTPOHHBIX BUJICOMATEPUAIIOB;

- 3aJIaHMA JJIS1 KOHTPOJIBHBIX PadoT;

- IpoecCHOHATBHO OPUEHTHPOBAHHBIC 3aaHNUS;

- MaTepuaibl k3aMeHa. TexHnyeckue

cpeacTBa 00yUYeHHS:

- IIEPCOHAIBHBIA KOMIBIOTEP C JTUIEH3UOHHBIM IIPOrPaMMHBIM 00€CIICUCHHEM;

- TIPOEKTOP C SIKPAHOM.
3.3. Uudopmanmonnoe obecrnedenne o0ydeHns

1. Jna peanusamuu TporpaMMbl OMOIHOTEUHBIH (OHJ 0Opa30BATENBHON OPraHM3AINH
JOJKEH HMMETh IIeYaTHbIe W/WJIM 3JEKTPOHHBbIE oOpa3oBaTelibHble W HMH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE Il HCIOJIb30BaHUA B OOpa30BaTEIbHOM IIPOLECCE, HE CTaplie IATH JET ¢
MOMEHTA U3JJaHusl.

2. PGKOMGHHyeMBIG MEYaTHBIC U3AHUS 11O pC€ain3allhun 06meo6pa3OBaTean0171 JUCIHUITIINHBI
MNpeaACTaBJICHLI B METOAUYCCKHUX PEKOMCHAAMAX IO OpraHru3alun O6y‘I€HI/I${.

Ilepeuyensn peKoOMeHyeMbIX yueOHBIX U31AHUI, HNuTepHer-pecypcos,
JAOIOJTHUTEJIbHOU JIUTEPATYyPbI

OCHOBHbIE HCTOYHHUKH:
1.boromonos, H. B.Maremaruka: yueOHUK JUIs cpeiHero npodeccuoHaabHoro oopasosanus / H.
B. Boromomnos, II. . Camoiinenko. — 5-e uzn., mepepad. u gon. — Mocksa: U3marenbcTBo
FOpaiit, 2021. — 401 ¢. — (ITpodeccuonansHoe oobpazoBanue). — ISBN 978-5-534-07878-7. —
Tekct: anextponHsIii / OOpazoBarenbHas miatdopma FOpait [cailT]

2.boromonos, H. B. [Ipaktuueckue 3anatus no maremaruke B 2 4. Yacte 1: yuebHOe mocobue
Ui cpegHero npodeccuonansHoro oopazoBanus / H. B. boromonos. — 11-e u3a., nepepab. u
norn. — Mocksa: U3narensctBo IOpaiit, 2021. — 326 c¢. — (Ilpodeccrnonansuoe oOpa3oBaHue).
— ISBN 978-5-534-08799-4. — TekcT: snexTpoHHbIi / OOpa3oBarenbHas miatdopma FOpait
[caitT].

3.I'puropreB, C.I'. MaremaTuka: y4YeOHMK U1 HCIIONB30BaHUS B y4eOHOM Tpolecce
00pa30BaTEeNbHBIX YUPESKICHUH, peaTu3ymoIuX oO0pa3oBaTeIbHbIE MPOrPaMMBbl  CPEIHEr0o
npodeccuoraibHoro oopazoanust/C.I".I'puropees, C. B. Bonaruna. — 5-e¢ usa. crep. - Mocksa:
Wznatenbckuii neHtp «Axagemusi», 2020 — 416 c. — ISBN-978-5-4468-9248-8. — URL:
https://academia-moscow.ru/catalogue/5395/477592/
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4.IlonoB, A. M. Matematuka st 5JKOHOMUCTOB. B 2 4. YacTp 2 : yueOHUK M NPAKTUKYM JAJIs

cpennero npodeccuoHanbHoro obpasoBanus / A. M. Ilonos, B. H. CotHukoB. — 2-¢ wm3f.,
nepepad. u mon. — MockBa: M3marensctBo HOpaiit, 2020. — 295 c¢. — (Ilpodeccronanproe
obpaszoBanmue). — ISBN 978-5-534-09458-9. — Texkcr: smektponHbii // OOpa3zoBarenbHas

wiatdopma KOpaiit [caiT].
JlonoTHUTe/IbHbIE HCTOYHUKHU:

AnexcanapoB A.Jl., Bepuep A.JL., Peokuk B.M. I'eomerpust (6a30BbIi U pOHIBLHBIN YPOBHH).
10—11 k. 2015.
Aranacsn JI.C. u ap. I'eomerpus. 10 (11) k1. — M., 2015.
bammvakor M.U. Anrebpa u Havyaia MaTeMaTHYECKOTro aHaim3a (0a30BbIii ypoBeHb). 10 ki —
M., 2015.
bammakoB M.U. Anrebpa u Hayana MareMaTH4eckoro ananusa (0a3oBblid ypoBeHb). 11 ki —
M., 2015.
bammakoB M.M. Matematuka: yuebnuk amis 10 k. — M., 2004.
Komvoropos A.H. u ap. AnreOpa u Havana asanmusa. 10 (11) k. — M., 2015.
Hukonbckuit C.M., IlotanmoB M.K., PemernukoB H.H. u np. Aunrebpa u Hauana
MaTeMaTH4eCcKoro aHanusa (6a3oBblii U mpoduibHbI ypoBHH). 11 k1. — M., 2016.
Huxonbckuit C.M., IloranmoB M.K., PemernukoB H.H. u np. Anrebpa u Hauana
MaTeMaTHU4eCcKoro aHanusa (6a3oBblii U mpoduibHbI ypoBHH). 10 k1. — M., 2016.
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4, KoHTpO.Ib ¥ OlIEHKA Pe3yJIbTATOB 0CBOCHHS 06111e00Pa30BaTeILHOM JUCIHILTHHBI

KoHTposb 1 oOLleHKa pPe3ylbTaTOB OCBOEHHs 00LIC00pa30BaTENbHON IUCHUILUIMHBI PAaCKPHIBAIOTCS
yepe3  JUCUUIUIMHAPHbIE ¢dopmupoBaHue  O0mUX U
npodeccHoHaIbHBIX KOMIIETCHIIUH 10 pa3jenaM U TeMaM CO/IepKaHus y4eOHOTO MaTepHaa.

PE3YJIbTAaTHI, HaITpaBJICHHBIC Ha

Ob6mas/mpodeccronanbHas

Pasnen/Tema

Tun olleHOYHEIX

KOMITETCHIIHS MEpOTIPUSITHS
OK 01. Beibupats P1,Temal.1,1.2,1.3II-0/c5,1.4,15, | Tecruposauue
CIIOCOOBI pelIeHMs 3a1a4 1.6 VYeTHbII onpoc
npodecCHOHATbHON 12) é’ Temb12.1,2.2,2.3,2.4,2.5 IT-o/c, MaremaTnueckuit
ACSTCIEHOCTH P 3, Temsi 3.1, 3.2, 3.3 IT-o/c, 3.4 JAKTAHT
MPHMEHHTEILHO P4, Tembi 4.1,4.2,4.3, 4.4, 4.5, 4.6,4.7 | Anmpniyarenas
K pa3JInYHbIM KOHTEKCTaM -o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATENIbHAS

PS5, Temsr 5.1,5.2 pabora

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7| Ilpencrasienue

IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToB

P 7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 NPaKTHYCCKUX

I1-0/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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

pabor 3amuTa
TBOPYECKUX padboT
3amura
VHIUBH Ty aJTbHBIX
IPOEKTOB
KonTponbnas pabora

P 12, Temsr 12.1, 12.2, 12.3, 12.4 Bmonsente

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13,5 | 21GaMCHAIIOHHRIX

-o/c, 13.6 sajiatmu

P 14, Temsr 14.1,14.2, 143, 14.4, 14.5

I1-o/c, 14.6
OK 02. Mcnonb3oBaTh P 1, Temal.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, TectupoBanue
COBPEMEHHBIC CPE/ICTBA 1.6 YcTHBIH onpoc
IOMCKa, aHAIn3a U g g’ Temsr 2.1,2.2,2.3,2.4,2.5 Il-o/c, MareMaTU4eCKUi
MHTEPNIPCTAIMH UHGOPMANKK, | 3 o3 | 39 3 3 TT-o/c, 3.4 JHKTAnT
M MHGOPMAIHOHHEIC P4, Tembi 4.1,4.2,4.3, 4.4,4.5,4.6,4.7 | HmBrIyatbHas
TEXHOJIOTHH Ul BBIIOJIHEHUS | []-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIbHAS
3aja4 IpogeccuoHaIbHON P 5, Temsr 5.1, 5.2 pabota
JIeSITeIbHOCTHU P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7| IlpencraBnenue

II-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToOB

P 7, Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7| npaxtnaecknx

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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

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

pabot 3amura
TBOPYECKUX paboT
3amura
VH]TUBH/ Ty TbHBIX
IIPOEKTOB
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P12, Temsr 12.1,12.2,12.3,12.4

KonTtponpHas padora

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 | Bemosnenue

IT-o/c, 13.6 9K3aMCHAIIMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 | 3anapmii

[T-o/c, 14.6
OK 03. IlnanupoBats u P1,Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, TectupoBanue
peann30BbIBaTL cO6CTBeHHOE | 10 YcTHBIH onpoc
npoeCCHOHATIBHOE U P2, Tem1 2.1,2.2,2.3,2.4, 2.5 I-ofc, MaremaTrdeckuit
JITIHOGTHOG paspitHe, 123'2, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 AHICTART
MpCATPHHUMATEIECKYIO P4, Tembi 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | VIHMBuIyanbHas
JeSITeIbHOCTD B M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNIbHAs
npodeccuoHalibHOM cepe, P 5, Tems1 5.1, 5.2 pabora
HCITOJIB30BaTh 3HAHMS TI0 P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7| llpeacrasnenue
¢unancosoii rpamorHoctr B | I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIBTaTOB
Pa3JINYHBIX KU3HEHHBIX P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6,7.7| npakruueckux

CUTyauusax

I1-0/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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

pabor 3amuTa
TBOPYECKUX padboT
3ammura

P 10, Temst 10.1, 10.2, 103, 10.4 E;g:jff:aﬂwm
P11, Temsr 11.1,11.2, 11.3 IT-0/c, K 6
11.4,11.5,11.6 TT-o/c, 11.7 OHTPOIbHAA pabota
P 12, Temsr 12.1, 12.2, 12.3, 12.4 Bemomerine
P 13, Temsi 13.1, 13.2, 13.3, 13.4, 13,5 | 21GaMCHAIIOHHRIX
I-o/c, 13.6 ajlatnm
P 14, Temsl 14.1, 14.2,14.3, 14.4, 14.5
II-o/c, 14.6
OK 04. 3¢pdexTuBHO P1,Temal.l,1.2,1.3I-0/c, 1.4, 1.5, TectupoBanue
B3aMMO/ICCTBOBATHh U 1.6 VYcrHblil onpoc
paboTath B KOJUIEKTHUBE U 12) é’ Tembi 2.1,2.2,2.3,2.4,2.5 II-o/c, MaremaTnueckui
KOMATAS P 3, Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4 AIITAT
P4, Tempr4.1,4.2,4.3, 4.4, 4.5, 4.6,4.7 | HAuBHyaibHas
IT-o/c, 4.8, 4.9, 4.10,4.11 CaMOCTOATCIIbHAA
PS5, Tems 5.1, 5.2 pabora
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7| IlpencraBnenue
II-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToOB
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7| npaxruueckux

IT-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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, 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 IT-0/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, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

pabot 3amuTa
TBOPYECKUX paboT
3amura
WHIMBUIYTBHBIX
MIPOEKTOB
KonTtponsHas padora
Bremonuaenue
9K3aMEHAIIMOHHBIX
3aJaHui

46



OK 05. OcyiiecTBasTh
YCTHYIO U TUCBMEHHYIO

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

P2, Temsr 2.1, 2.2,2.3,2.4,2.5 [1-o/c,
2.6

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

TectupoBanue
VYeTHbII onpoc

KOMMYHUKAIIMIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eTOM OCOOEHHOCTEH
COLMAIBHOIO U KYJIBTYPHOI'O
KOHTEKCTa

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-0/c, 4.8,4.9,4.10,4.11

P5, Temer 5.1,5.2

P1,Temal.1,1.2, 1.3 11-0/c, 1.4, 1.5,
1.6

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

P 3, Temnr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o0/c, 4.8,4.9,4.10,4.11

P5, Temrr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

MaremaTudeckuii
JUKTaHT
NuauBunyansHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue

pE3yJIbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUECKUX

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabot

P7,Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7| 3ammra

H-O/C,7.8,7.9, 7.10 H'O/C, 7.1 1, 712, WHIUBUYaIbHBIX

7.13,7.14,7.15,7.16, 7.17 [POEKTOB

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KoHTposbHas paGota

P9, Temrr 9.1,9.2,9.3,9.4,9.5 BRIIOJHCHIE

P 10, Tems: 10.1, 10.2, 10.3, 10.4 K3AMEHALHOHHBIX

P11, Temsr 11.1,11.2, 11.3 IT-0/c, .

11.4,11.5,11.6 TT-o/c, 11.7 Jananmn

P12, Temn 12.1,12.2,12.3,12.4

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

II-o/c, 13.6

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

IT-o/c, 14.6P 9, Temn1 9.1, 9.2, 9.3,

9.4,95

P 10, Tems: 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c,

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

P12, Temnr 12.1,12.2,12.3

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

II-o/c, 13.6

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

II-o/c, 14.6
OK 06. IIposiBnaTh P1,Temal.1,1.2,1.31I-0/c, 1.4,1.5, TectupoBanue
TPaXIaHCKO- 1.6 YcrHbIN onpoc
NaTPUOTUYECKYIO MO3UIHIO, P6, Temrr 6.1,6.2,6.3,64,6.5,6.6,6.7 MaremaTudecKuit

IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
JIEMOHCTPUPOBATH JUKTaHT
OCO3HAHHOE MOBEJEHNE HA P7, Temr 7.1,7.2,73,74,7.5,76,7.7 NunuBuyanbHas

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
OCHOBE TPaJUIIMOHHBIX 7.13,7.14, 7.15. 7.16, 7.17 CaMOCTOSITEIbHAS
OOmEeTeNOBEIECKHX P8, Temsi 8.1,8.2, 8.3,84,85,8.6 | Pabora
HeHHOCTeﬁ, B TOM YHUCJIC C P 14’ TeMbI 141’ 142’ 143’ 144’ 14.5 Hpe):[CTaBJ'IeHI/Ie
Y4€TOM FrapMOHU3AIUU I-o/c, 14.6 pe3yabTaTOB

MEXKXHAIIUOHAJIbHBIX U

MPaKTUYECKUX padboT
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MCKPEITUTUO3HBIX

3anmra TBOPUYECKHUX

OTHOILICHUH, TPUMEHSATh pabor
CTaHJAPThI 3amura
AHTUKOPPYIIIUOHHOTO WHIMBUTyJTbHBIX
MTOBEICHUS MIPOEKTOB
KoHnTtposnbHas pabota
Brinonnenue
9K3aMCHAIIMOHHBIX
3aJlaHu i’
OK 07. CozaeiicTBOBaTh P1,Temal.1,1.2,1.3I-0/c, 1.4, 1.5, TectupoBanue
1.6 VYeTHBII onpoc
COXPaHEHHUIO OKPYXKaIoIIe g é, Tewmsr 2.1, 2.2,2.3, 2.4, 2.5 [1-0o/c, MaTeMaATHICCK i
CpeIBl, pecypeochepeskeH o, P 3, Temnr 3.1, 3.2, 3.3 I1-o0/c, 3.4 AUKTAHT
IPHMEHATH SHAHHS 06 P4, Temer 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | UnpuBunyanbHas
II-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATEIbLHAS
“3MeHeH““6Ke““eMaTa° o P5, Temsi 5.1,5.2 paGora
MIPUHITUIIBI JKJIUBOT
HgOHSBOHCTBaI? 3¢ (HeKTHBHO %_65/3624 Iél 66 19’ 66.21’061;?_’0?é4’66i51’ 06,67 Hpencrasaenne
. > e B B > pe3ybTaToB
JIENCTBOBATH B P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 [PAKTHYECKHX

I-IpC?,BI)ILIB,I\/'IHIJIX CUTyaluuAax

I1-0/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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
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 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

pabor 3amuTa
TBOPYECKUX paboT
3amura
VHIUBH Ty aJTbHBIX
IPOEKTOB
KonTposnbnas pabora

P 12, Temsi 12.1, 122, 12.3, 12.4 Boinonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 | SK3aMCHAIMOHHBIX

I-o/c, 13.6 3a1aHuH

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

II-o/c, 14.6
[IK 1.1 ®opmuposars P1,Temal.1,1.2,1.31I-0/c, 1.4, 1.5, TectupoBanue
AJITOPUTMBI pa3pa60TI<H 1.6 VY cTHBINA oIpoc
MPOTPaMMHBIX MO,Z[y.HCﬁ B P 2, Tembl 21, 22, 23, 24, 2.5 H'O/C, MareMaTHuecKmii
COOTBETCTBHH C TexHuueckum | 2-6 HKTAHT
sajaHueM P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 "

P4, Tempi4.1,4.2,4.3,4.4,45,4.6,47 | VHUBALyaIbHAT

II-o/c, 4.8,4.9,4.10,4.11 CaMOCTOATECJIbHAA

PS5, Temsr 5.1, 5.2 paborta

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7| IlpencraBnenue

IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToOB

P7,Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7| npaxtuaecknx

I1-0/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
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

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

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

pabot 3amura
TBOPYECKUX paboT
3amura
WHIUBUYATbHBIX
npoekToB KoHTposbHas
pabota BeimonHenwne
9K3aMEHAIIMOHHBIX
3aJaHuN
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[1-o/c, 14.6

[1K 2.1 Pa3pabarsiBath

TpeOoBaHuUs K IPOrPAMMHBIM
MOJ1yJISIM Ha OCHOBE aHaJIn3a
MPOEKTHON M TEXHUYECKOM
TOKyMEHTAIMU Ha TIPEeIMET
B3alMO/JICHCTBHS KOMIIOHEHT

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

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

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

P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7

IT-o/c, 4.8,4.9,4.10, 4.11

P 5, Temnr 5.1, 5.2

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

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

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

TectupoBanue
YeTHBII onpoc
MareMaTH4ecKui
JHUKTAHT
NuauBunyansHast
CaMOCTOSATEIIbHAS
paborta
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKHUX
pabor 3amura
TBOPYECKUX padoT
3ammra

WHIUBUTy ATbHBIX
npoekToB KoHTposapHas
paborta Beimonnenue

IT-o/c, 13.6 3K3aMEHALIMOHHBIX
P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 | 3apmanuii
I1-o/c, 14.6
[1K 3.2 BemnonHsATh nporecc P1,Tema 1.1, 1.2, 1.3 1-0/c, 1.4, 1.5, TectupoBanue
M3MEPEHHS XapaKTEPUCTHK 1.6 VYceTHBII onpoc
KOMIIOHEHT IPOTPAMMHOTO P 2, Temebl 21, 22, 23, 24, 2.5 H'O/C, MareMaTHuecKuii
[IPOJYKTA JUIsl ONIPENIEIICHHUS 2.6 JMKTAHT
COOTBETCTBHUS 32[aHHBIM P 3, Temnt 3.1, 3.2, 3.3 I1-0/c, 3.4 -
KpHTEPHSAM P4, Temp 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | VHAMBALYyaIbHAT
IT-o/c, 4.8, 4.9, 4.10,4.11 CaMOCTOATCIIbHAS
P 5, Temsr 5.1, 5.2 pabdota
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7| IlpencraBnenue
II-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pE3yIbTaTOB
P 7, Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7| npaktnueckux

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

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

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

[1-o/c, 14.6

pabort 3amuTa
TBOPYECKUX paboT
3ammura
WHIUBUIYTHHBIX
npoekToB KoHTponbHas
pabora, BrimonHenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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5. ATATITAIIMSI PABOYEM ITPOT'PAMMBI ITPY OBYUYEHHWH JINIL C
OI'PAHUYEHHBIMH BO3ZMOXKHOCTAMMU 310POBbSA

Ananranus padodeit mporpammbl qucuuruiiHbl I1J1.01 MaTtemaTuka nmpoBOoaUTCs
[P pean3alyu alalTUBHOW 00pa30BaTENbHON MPOTPaMMBbI — MPOTPAMMBI OJTOTOBKH
CIICIIMATIUCTOB cpeaHero 3BeHa no crnenuaibHOcTA 09.02.07. WHdopmanmuoHHBbIE
CHCTEMBbI U MPOrpaMMHMPOBaHUE B IEsIX oOecleueHus MpaBa WHBAIUIOB MU JIMI[ C
OTPaHUYCHHBIMA BO3MOKHOCTSMHM 3JIOPOBbSI Ha TMOJYy4YEHUE MPOPECCHOHAIBHOTO
oOpa3oBaHus, CO3AaHMUS HEOOXOAMMBIX JJISl TIOJTYYEHHUS CPEIHEro MPo(ecCHOHATEHOTO
oOpa3oBaHus YCIOBUM, a Takke oOecnedeHuss JOCTHKEHUS O0ydaroluuMHUCS
WHBAIMJAMU WM JIMIAMU C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMU 37I0POBBSI PE3yJIbTaTOB
dhopMUpOBaHUS MPAKTUYECKOTO OMbBITA.

Obopydosanue xabunema O0eN0NPOU3BO00CMBA U DEAHCUMA CEKPemHOCmU O
00YUAIOWUXCSL C PASTUYHBIMU BUOAMU O2PAHUYEHUS 300DOBbS

OcHailenre kaOWHETa JIEONMPOM3BOJICTBA U PEKUMA CEKPETHOCTH JOJIKHO
OTBEYaTh OCOOBIM 00pa30BATENIbHBIM MOTPEOHOCTAM 00YYAIONIUXCSl MHBAIUIOB U JIMII
C OrPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3710pOBbs. KaOWHETHI OJKHBI OBITH OCHAIIICHBI
000pyJI0OBaHUEM M y4YEOHBIMHU MECTaMH C TEXHUYECKHUMH CpPEACTBAMU OOyUECHHS JUIs
00y4Jaronuxcs ¢ pa3TuYHbIMUA BUIAMH OTPAaHUYEHUN 310POBbSI.

Kabuner, B koTOpoM 00yd4aroTcs JHuIla C HAPYIICHHEM CIlyXa JTOJDKEH OBITh
o0opy/loBaH  paJMOKIACCOM,  KOMITBIOTEPHOM  TEXHUKOM, ayJIMOTEXHUKOMH,
BHUJIEOTEXHUKOM, JIEKTPOHHOU TOCKOW, MyJIbTUMEIUMHON CUCTEMOM.

Jlns cimaboBUASIIIMX 00YUYarOIIMXCS B KaOWHETE MPeyCMaTPUBAIOTCSI POCMOT]
yAaJeHHBIX OOBEKTOB MPU TTOMOIIM BUICOYBEIUYUTENEH JI YIaJICHHOTO MPOCMOTpa.
Hcnonp3oBanue bpailneBCKO KOMIIBIOTEPHON TEXHUKH, JIEKTPOHHBIX JIyT, IPOTrpaMMm
HEBU3YaJLHOTO JOCTyNa K WHGOpPMAIlUU, TEXHUYECKUX CPEJICTB IMpUEeMa-Tiepeaadn
yueOHOM nH(pOpMAaIK B TOCTYIHBIX (opMax.

Jlist oOyyaromuxcsi ¢ HapyluIeHUEM OIMOPHO-BUTATEIHHOTO arrapaTa KaOMHET
JOJDKEH OBITh 000PY/IOBaH MEPEABMKHBIMUA PETYIUPYEMBIMU TTAPTAMH C UCTOYHUKOM
MUATAHUS.

BrimeykasaHHoe OCHaIllEHWE YCTaHABIMBACTCS B KaOWHETEe TMpPU HAIWYUU
oOydJaronmmxcss MO aJalnTAPOBAHHOW 0O0pa3oBaTeNbHOM MPOTpaMME C  YYETOM
MMEIOIIETOCS THIA HAPYIICHHUH 3J0POBbs y 00yJaroIIerocs.

Hnpopmayuonnoe u memoouueckoe obecnevuerue 00yuarOujuxcsi

Hoctyn k nHpOpMaMOHHBIM U OMOJIMOTrpadUUEecKUM pecypcaM, YKa3aHHBIM B
11.3.2 paboueil nporpamMmmsl, JOJKEH OBITh NPEACTaBIeH B (hOpMax, alallTUPOBAHHBIX K
OTPAaHUYEHUSIM 370pPOBbsl OOYYAIOIIMXCS MHBAJIWAOB M JIML C OrPAaHUYECHHBIMU
BO3MOXKHOCTSIMU 3710POBbSI:

JUtst Tin ¢ HapyWEHUsIMU 3peHus (HE MEHEE OJIHOTO BUJIA):

- B [I€YaTHOM (popMe YBETUUECHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;

- B IIe4aTHOM opMme Ha s3bike bpaiimns.
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JUist i1 ¢ HapyIIEHUSIMH CTyXa:

- B Ie4aTHoOH ¢opme;

- B (hopMe IEKTPOHHOTO JOKYMEHTA.

JInst Wil ¢ HapyIICHUsSIMU OTIOPHO-IIBUTATEIBHOTO ammapara (He MEHee JBYX
BHUJIOB):

- B IIe4aTHO# dopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

JInist au1l ¢ HepBHO-TICUXMYECKUMHU HapyIIEHUSIMH (PacCTPOHCTBO ayTUYECKOTO
CIIEKTpa, HapyIIEHUE ICUXUYECKOTO PA3BUTHSA):

- UCTIOJIb30BAHUE TEKCTA C WILTIOCTPALIUSIMH;

- MyJBTUMEIUIHbIC MaTePUAIIbI.

Bo BpeMsi caMOCTOATENBHOM MOATOTOBKH OOYYaroIIMECs] MHBAIHIIBI U JIMILA C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbSI JOJDKHBI OBITH 00ECIIEYEHBI TOCTYIIOM K
cetu IHTEpHET.

Dopmbl u MemoObl KOHMPOAA U OYEHKU pe3yTbmamos 00y4eHusl

VYkazanaple B 1. 4 mporpaMMbl (OPMBI U METOJBI KOHTPOJS MPOBOISTCS C
y4eTOM OTpaHHuYEHUs 3710POBbs 0Oydaromuxcs. Llenpro Tekyero KOHTpoIs SBISETCS
CBOCBPEMEHHOE BBIABIICEHHWE 3aTPyJHEHUH ¥ OTCTaBaHUs, OOydaromerocs ¢
OTPaHUYEHHBIMU BO3MO>KHOCTSIMH 37I0POBbSi M BHECEHHE KOPPEKTUBOB B YUEOHYIO
NESITEIbHOCTD.

dopma  NPOMEXYTOYHOW  aTTeCTallUM  YCTaHABIMBAECTCA C  yYETOM
VHAMBUIYAIbHBIX TICUXOPU3NYECKUX OCOOCHHOCTEN 00y4aroIMXCsl MHBAIUAOB U JIMII
C OrpaHMYECHHBIMM BO3MOXHOCTSIMU 370pOBbsl (YCTHO, NHCBMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

IIpn IIPOBEICHUN MIPOMEKYTOUHOU aTTecTaluuu oOyyarouiemycs
MIPEIOCTABIIICTCS. BPeMs Ha MOATOTOBKY K OTBETY, YBEIMYCHHOE HE 0oJiee YeM B TPH
pasa, yCTaHOBJICHHOTO MJIsi TMOATOTOBKM K OTBETY OOYYarolIMMCs, HE HMEIOIIUM
OTPaHUYEHUH B COCTOSIHUU 3/IOPOBBSI.
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JIMCT NEPEYTBEPKIEHUS (AKTYAJN3ALIMNA) PABOYE
IMPOTPAMMBI JTUCIUTLIAHBI

YueOuslii rog | BHecennsle IIpenonaBarens IIpoTokon
U3MEHEHUSA 3acenaHus
(®UO)

Kadeaps (mara,
Homep), PHO 3aB.
kKadeapoi,
HOJIHCH

IIpumeuanue:

B Tabnuie yka3pIBaeTCs TOJIBKO XapaKTep U3MEHEHH (HarpuMep, M3MEHEHHUE TEMBbI, CIICKa
VCTOYHUKOB I10 TEME WJIM TEMAM, CPEJCTB IPOMEKYTOUHOTO KOHTPOJIA), C YKa3aHUEM IIyHKTOB
paboueii mporpammel. Camo coep:kaHue U3MEHEHUH 0pOpMIISETCS MTPUI0KEHHUEM 110 CKBO3HOM
HyMepaLnuu
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