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PaGouast mporpamma yaeonoro aucrumuinasl OJ[.07 MatemaTtuka

pazpaboTaHa ¢ y4eToM MpUMEpHOM pabodeil mporpaMMbl 00111€00pa3zoBaTEIBHON
mucuuiuinHbel - «[IpumepHas pabouas mporpamma 0011e00pazoBaTebHON
TUCUUIUIMHBL ~ MatemaTuka»  Juisi  Tpo(ecCHOHaNbHBIX  00pa3oBaTEIbHBIX
opranuzanui (yriayoJIeHHBIM ypoBeHb, o00beM - 332 yaca), yTBEp)KIEHHOW Ha
3acenannu CoBeTa MO OILIGHKE COJEp’KaHUSI M KadecTBa IMPUMEPHBIX pabouux
nporpaMMm  0011€00pa30BaTEILHOTO W COIMAIBHO-TYMAHUTApPHOTO  ITUKIIOB
cpenHero mpodeccruoHanbHOTO oOpa3oBanus (mpotokod Ne 14 | ot 30 HOsOps
2022r.), Ha ocHOBe TpeOoBaHMU  (peAepaTbHOTO  TOCYJAPCTBEHHOTO
00pa30BaTEeNBbHOTO CTAaHJAApTa CPEAHEro O0Iero oOpa3oBaHUs, YTBEPKAEHHOTO
[Tpuxa3z MunuctepcTBa obpazoBanusi U Hayku PD ot 9 nexabps 2016 r. N 1547
"O6 yTBepxkAcHHUH (emepaTbHOTO  TOCYJAPCTBEHHOTO  00pa30BaTEIHLHOTO
CTaHJapTa CpeIHero MpoPecCHOHAIBHOIO 00pa30BaHUs MO CHEUUATIBLHOCTH
09.02.07 UudopMaliioHHBIE CUCTEMBI U MPOTpaMMUpoBaHue” (C U3MEHEHUSAMH U
nononaHeHusiMu). C U3MEHEHUSIMU U JOTOJIHeHusiMu oT: 17 nmekabps 2020 r., 1
ceHTsiOpst 2022 r. monoxkeHudl (denepasibHOW  00pa30BATENHLHON MPOrPAMMBI
cpenHero oOmero o0pa3oBaHUST M C YYETOM IOJYy4aeMOW CIEeNHUaTbHOCTH
cpennero mpodeccuonansHoro oo6pazoanusi:  09.02.07 MuadbopmarmioHHbIE
CUCTEMBbI W MPOTPAMMUPOBAHUE, YKPYIHEHHAs TPyIIa CHeHHaJIbHOCTH 09.00.00
NudopmaTrka v BEIYUCIATEIbHAS TEXHUKA.

OJIOBPEHO

Ha 3acenanuu kadenpol
MaremMaTH4YeCKHX U €CTECTBEHHOHAYYHBIX
JTHACIUTLINH

[TpoTokon Ne 10

oT «15» mas 2023 r.

3aB. kadeapoii T.I1.daTeaHOBA
CornacoBano:
MeToauct

B.A. ITanoBa

PexoMmen0BaHa HAyYHO - METOJIUYECKUM COBETOM, MPOTOKOI Ne 7 ot 25.05.2023r.
DKCHEPTHBIM COBETOM TOCYIapCTBEHHOTO OFOKETHOTO MPoheCcCHOHATBHOTO
o0pa3oBaTeIbLHOTO YUYPEKICHUS «CTaBpOIoabCKUil PETMOHAIIBHBIN

MHOTOIPO(MIBHBIN KOJUICIKY» , 3aKII0UCHHE DKCIepTHOro coBeta Ne 14 ot «24»
Mmas 2023 T.

Pazpaboruuk: npenoaasarenb ['BIIOY CPMK ®datesanoa T.I1.



COJEPXKXAHHUE

cTp.

. OBLLIAS XAPAKTEPUCTHKA PABOYEN 5
IMPOTPAMMBI OBILIEOBPA3OBATEJIBHOM
T CHUTIIAHBI

. CTPYKTYPA nu COJIEP)KAHME 26

OBIIEOBPA3OBATEJIbHOM JUCHUNJIAHBI

. YCJIOBUA PEAJIM3ALIUN ITPOI'PAMMBbI

OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

51

. KOHTPOJIb n OIHEHKA PE3YJbBTATOB

OCBOEHUSI OBLLEOBPA30OBATEJLHOM
JACHOUTIIAHBI

53




1. OBIIAA XAPAKTEPUCTHUKA PéEO‘IEﬂ INPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

1.1 MecTo TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMmMbl

O6meoOpazoBaTenbHas AUCIMILIMHA OA.07 MaremaTuka sBISETCS
00s13aTeIbHON YacCThIO / 4acThi0, (OPMUPYEMON yJaCTHHKAMHU 00pa30BaTeNIbHBIX
OTHONIEHUH, 00111€00pa30BaTeIbHOIO IUKIa o0pa3oBaTenbHOM mporpammel CIIO
(manee — IIIICC3) B cootrBerctBuM ¢ PI'OC mo cnenuanpHocTH (09.02.07
NudopmarimoHHbie CHCTEMBI M IPOTPAaMMHPOBAHUE

VYuebnas nucuumimHa OJ[.07 Matemartuka sBJISIETCS YacThbIO IPEAMETHOMN
obnactu Maremaruka u Uudopmatuka DI'OC cpeanero obmiero odpa3oBaHus,
uzydaetcsi oOyuaromumucs B mnpezenax ocBoenust [IIICC3 na 0a3e OCHOBHOTO
oOmiero o0pa3oBaHusi C y4eTOM MNPO(UIBLHON HAMPaBIECHHOCTH IMOJy4aeMOro
npodeccuoHaIbHOrO o0Opa3oBaHus 10 ykazaHHOM cneruaibHocTH CIIO Ha
yrayOJIeHHOM YPOBHE.

VYyeOHass gucuuiuiiHa — sBisieTcss npoduibHOW. Pabouas mnporpamma
pa3zpaboTrana B COOTBETCTBUU C Konnenuueit MpenogaBaHus
0011e00pa3oBaTeNbHbIX TV CUUTUIAH c Y4ETOM npodeccruoHaIbHOM
HAMpaBJICHHOCTH TpPOrpaMM CpeAHero mnpodeccuoHaabHOrO  Oo0pa3oBaHus,
peanu3yeMbix Ha 0a3e OCHOBHOTrO 001mero oOpa3oBaHus (pacnopsbKeHHE
MununcrepcTa npocsenienus Poccurickoit @enepanuu ot 30.04.2021 Ne P-98).

1.2. Illeqiu m muIaHMpyeMble Pe3yJIbTAThI OCBOCHUSI JUCHUILIUHBI:

1.2.1. Ilean 00meo06pazoBaTeILHOM AN CIATIIIHHBI
OcHoBHoii nenbto n3yuenus O/1.07(y) MaremaTuka siBIsieTcsl JOCTHKEHHE

PE3yabTAaTOB €€ u3ydeHus B cooTBeTcTBUU ¢ TpeboBanusmu ®I'OC COO c yuerom
npodeccuoHanbHoi HanpasieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOECHHUSI  001e00pa3oBaTeJIbHOM

aucHUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe @PI'OC COO
Ocoboe 3HayeHwe 00OmIEO0Opa3oBaTeNbHAS JUCHUIUIMHA HUMEET TMIpH

dbopmupoBanuu 06mux (OK) u npodeccuonanpabix (I1K) kommereHui.
[Tpunun  npodeccuoHanbHOl  HANPABIEHHOCTH 0011e00pa30BaTeIbHON

JTUCIUTUIMHBI PEATM3YETCs Yepe3 KOPPEISAIUI0 MPEAMETHBIX, METANPEAMETHBIX U
JUYHOCTHBIX o0Opa3zoBarenbHbIXx pe3yiabratoB GI'OC COO ¢ ofumMu
npodeccrnoHanbHpiME KommeTeHusaMu CIIO u BBeneHHs TeM IpodeCcCHOHAIBHO
OPHUEHTUPOBAHHOTO COACPKAHUS.

OcBoenne cojepkanusi oOuieodpazoBarenpHor  auctuiuinael - O/.07
Marematuka oOecreuynBaeT JOCTHRKEHUE OO0y4YaIOIIUMHUCS CIEAYIOIINX
pe3yJIbTaTOB:



O01mme KoMIeTeHI N

IInanupyemsie pe3yjbTaThbl 00y4eHHS

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Bei6bupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTbEHOMI

e TeIbHOCTH IPUMEHHUTEILHO

K pa3JIMYHbIM KOHTCKCTaM

FOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH
MacTepCcTBa, TPYIOII00UE;
aKTHBHOMU

T'OTOBHOCTbH K

JACATCIIBHOCTH
TEXHOJIOTHYECKON M COHH&HBHOﬁ HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUIOUHUPOBATD, IJIAaHUPOBATb H
CaAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIbHOCTD,

UHTEpeC pa3IMYHBIM cdepam

K
podeccnoHATEHOM JIeATEIIEHOCTH,
OBnaneHue
[103HABATEIbHBIMH JICHCTBUSIMH:

YHUBEPCAIbHBIMU y4eOHbIMY|

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOATCIIBHO Q)OPMYJII/IpOBaTL

aKTyalu3upoBaTh NpobJeMy, paccMaTpuBaTh €€

i

BCCCTOPOHHE;
YCTaHABJIMBATb CymeCTBeHHLIﬁ IIPpU3HAK WJIN

OCHOBAaHUA I CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
000OIICHHUS;

OIPENEIATh

oeian  ACATCIbHOCTH, 3aaaBaTb

MMapaMETPhI 1 KPUTCPHUU UX JOCTUIKCHUSA
- BBIIBJIATH 3aKOHOMCEPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTUBBI B ACATCILHOCTL, OLICHUBATDH
COOTBCTCTBHUEC  PC3YJIbTATOB OLICHUBATb

[PUCKU IMOCJIEICTBUI JCATCIIbHOCTH,

LCIISIM,

- pa3BUBATbh KPCATUBHOC MBIINIJICHUC IIPU PCHICHUHN

-BJIaJIETh METOAAMHU JJOKA3aTENIbCTB, AITOPUTMAaMU PELICHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH J10Ka3aTEIbHbIC
[paccyKJeHUs B XOJI€ PELIeHUs 3a/ay;

- YMETb OIEPUPOBAThH MOHATHSMU: CTEIIEHb YUCIIA, JOrapupm
4Kciia; YMEHUE BBIOJIHATh BHIUMCICHUE 3HAUYCHUN U
peoOpa30BaHus BBIPAKEHUN CO CTENEHSAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- YMETb OIIEpUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,

M ppalOHaIbHbIE, IOKA3aTENIbHbIE, CTEIICHHBIE,
iorapugmMuuecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETb ONEpUPOBATH MOHATHAMMU: (YHKINS, HETIPEphIBHAS
(yHKIMS, TPOU3BOIHAS, IEPBOOOpa3Hasi, ONpeAeIeHHbIH
MHTETpaJl; yMETh HAXOIUTh IPOU3BOIAHBIE JIEMEHTAPHBIX
(yHKIIUH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIEN0BAThH B
[POCTENIINX CllydasixX QYHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIINE 3HaYeHUs] PYHKIINA; CTPOUTh
rpad¥Ky MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMAaTUYECKOT O aHAJIN3a; IPUMEHATH IPOU3BOIHYIO IpU
[pELIEHNN 3a]a4 Ha ABM)KEHUE; PellaTh MPAaKTUKO-
OPUEHTHUPOBAHHBIE 33/1a41 HAa HAWOOJIbIINE U HAUMEHbIIINE
3HAUEHUS, HA HaXOXACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEpPUPOBATH MOHATHIMHU: PAallMOHANbHAs (PYHKLU,
MoKazareiabHast QYHKIMS, CTeNIeHHAs! PYHKILINS,

PKU3HEHHBIX TIPOOIIEM

imorapudmuydeckas pyHKINS, TPUTOHOMETPUYECKUE (PYHKIIUH,




0) 6a30BBIC UCCIICIOBATEIILCKUE ICHCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICJIOBATEILCKON 1|
[IPOCKTHON NEATEIHHOCTH, HABBIKAMU Pa3peIICHUS]
po0em;

BBISIBJIATh PUYMHHO-CJICICTBCHHBIC CBS3M U
AKTyaJIM3UPOBATh 3a/lady, BBIIBUTATh THIIOTE3Y €€
HAXOUTh apryMeHThI TUTS

[PCIICHUA,

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a]aBaTh,

[apaMeTpsl U KPUTEPUU PEILLICHNUS;

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJC PCUICHUS

3ada4n pE3yJIbTaThbl, KPUTHUYCCKHU OLCHHUBATH UX|

JIOCTOBCPHOCTb, IIPOrHO3HMPOBATL H3MCHCHHUC B

HOBBIX YCJIOBUAX;
-- YMCTb IICPCHOCUTH 3HAHHA B IIO3HABATCIBHYHO U
IIPAKTUYCCKYIO o0actu KHU3HCACATCIIbBHOCTH,

YMCTb HUHTCTPUPOBATL 3HAHHMA U3  Pa3HBIX|

MpeAMETHBIX 00JIacTe;

BBIIBHUT'aTh HOBBIC nuiacu, npeajiaraTtb
OPHUTMHAJIBHBIC ITOAXOJAblI U PCUHICHUS,
CIIOCOOHOCTH HCIIOJIB30BaHUA

MO3HABATEILHOMN U COLMAIbHOM IMPaKTUKE

14 Hux B|

oOpaTHbIC PYHKLIUHU; YMEHHE CTPOUTH TPAPUKH U3yUECHHBIX
(yHKINH, HCTIOB30BaTh IpaMKU MPU U3YUECHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX
[PEIMETOB U 3aJ]au U3 pealIbHOM KU3HH; BBIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX/y BEJITUUYNHAMM;

- YMETh pelIaTh TEKCTOBBIE 3a7ja4ll Pa3HbIX TUIIOB (B TOM YHUCIIe
Ha [TPOLIEHTHI, JOJIHM U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 33/1a4X U3 00JIACTH YIIPaBICHUS
ITMYHBIMA M CEMEHHBIME (DUHAHCAMU); COCTABIISITh BEIPAKECHUS,
YpaBHEHHsI, HEPAaBEHCTBA U X CHCTEMBI TI0 YCIOBHUIO 3aauH,
MCCIIEIOBATh MOJYYCHHOE PEIICHHE U OLEHUBATh
[PaB/I0110I00HOCTh PE3YJIbTATOB;

- YMETb ONIEpUPOBATH MOHATHIAMHU: CpeHEe apu(PMETHUUECKOE,
MenaHa, HauOoJIblllee M HaMMEHbIIee 3HAYeHUs, pa3Max,
criepcusl, CTaHAAPTHOE OTKIIOHEHHWE YHCIOBOro Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, TIPE/ICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarolryro CBOMCTBA
[pEaTbHBIX MPOIIECCOB | SBJICHHUI; IPEACTABISATh HHPOPMALIHIO C
MOMOIIIBIO TAOJIHII U TUArpaMM; UCCIIEIOBATh CTATHCTUYECKHE
TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM I'papuecKuX METOJ0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHIMMU: CIIy4ailHBIN ONBIT U CITydaifHOE
COOBITHE, BEPOSTHOCTD CIIY4aliHOTO COOBITHS; YMEHHE BBIUYUCIISATh
BEPOSTHOCTH C UCTIOJIb30BaHUEM I'paUueCKUX METO/IOB;
MPUMEHSTH (POPMYITBI CIIOKEHUSI 1 YMHOKEHUST BEPOSITHOCTEH,
KOMOMHATOpHBIE (GaKThl U (HOPMYIIBI IPU PEIICHUU 3aay;
OLIEHUBATh BEPOSTHOCTH PEATTbHBIX COOBITHI; 3HAKOMCTBO CO
CITyJaifHBIMHU BETMYMHAMHI;, YMEHUE TIPUBOIUTH TPHUMEPHI




[IPOSIBJICHNUS 3aKOHA OOJIBIINX YHCEN B IPUPOIAHBIX U
0OI1IECTBEHHBIX SBJICHUSX;

- YMETh ONEPUPOBATH MOHATHIMHU: TOUYKA, IPSIMast, TNIOCKOCTb,
[IPOCTPAHCTBO, ABYI'PAHHBIN YIOJI, CKPELIMBAIOLIUECS IPSIMBIE,
[apajjieIbHOCTh U NEPIEHAUKYIAPHOCTb NPSMBIX U INIOCKOCTEH,
YTOJI MEXIY IPSAMBIMHU, YTOJI MEXy IIPSIMOH U IJIOCKOCTBIO, YTOJI
MEKIY TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKHU 0 TIIOCKOCTH,
[pacCTOSIHUE MEXIY MPSMBIMHU, PACCTOSIHHE MEXIY TUIOCKOCTSIMHU;
[YMEHHE HCIIOJIb30BaTh MPH PEIICHUH 33jad H3y4eHHbIe (DaKThI U
[TeOpEMBI INITAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIEero MUPA;

- YMETb ONIEPUPOBATH MOHATHAMU: MHOIOIPAaHHUK, CEUEHUE
MHOTOrpaHHMKa, KyO, nmapajuienenumnes, npusMa, nupamMmua,
(burypa 1 oBepXHOCTb BpallleHHs, WINHAP, KOHYC, 1ap, cdepa,
ceueHMst (pUrypbl BpallleHus, MI0CKOCTb, Kacarommasics chepsl,
[MIAHAPA, KOHYCA, TUIOMIAIh TTOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYCa, IWIMHJIpa, Iiouaab chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapaJuIeIIeNnIe/Ia, TMPAMHIBI, TIPU3MBI,
[MIAHAPA, KOHYCA, [apa; yMeHHe W300pakaTh MHOTOTPAaHHUKA U
[OBEPXHOCTH BpAIIEHUS, UX CEUECHUS OT PYKH, C TIOMOLIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIbHBIE MHOTOTPAHHUKHY;

- YMETb ONEpPUPOBATH MOHATHAMMU: ABHKEHHE B IPOCTPAHCTBE,
Mo100HBIE (GUTYPHI B TIPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHUE
rIomaiel moBepxHocTel 1 00beMOB OI0OHBIX (GUTYp MTPU
[pEILICHIH 3a]1aY;

- YMETh BBIYHCIISTH TEOMETPUIECKHE BEIMYMHBI (JTHHA, YOI,




[UI0I1a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIOJB3Ys U3yUCHHBIE
(hOpMYyJIBI I METOIBI;

- YMETb OIIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOMU3BEICHUE, YTOJl MEXKI1Yy BEKTOpaMu, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOPA HAa YUCIIO; HAXOAUTD C
MOMOIIBIO U3Y4EHHBIX (JOPMYIT KOOPAUHATHI CEPEAUHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

-YMETh BbIOMpaTh MOAXOAAIIUN U3yUYEHHBIH METO AJIsl PELLIECHUS
3aauu, paclo3HaBaTh MaTeMaTHYeCcKue (aKThl U
MaTeMaTUYECKHUE MOJIENH B IPUPOIAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHI POCCUICKOM U MUPOBOI
MaTeMaTUYECKOI HaYyKH.

-YMETb ONIEPUPOBATh NOHATUAMHU: ONPEIEIICHNE, AKCUOMA,
TeopeMa, ClIe[ICTBHE, CBONCTBO, IPU3HAK, 10KA3aTeIbCTBO,
[paBHOCHUJIbHBIE (DOPMYITMPOBKHU; YMEHHUE (POPMYIHPOBATh
0OpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, TIPUBOIUTH
[IpUMEpbI U KOHTPIIPUMEPBI, UCIIOJIb30BATH METO/T
MaTEMAaTUYECKON MHIYKIIUH; IIPOBONUTH J0Ka3aTeIbHbIC
[pacCyXICHHUs IIPU PELICHUHN 33]a4, OLICHUBATh JIOTHYECKYIO
[IPABUJIBHOCTD PacCYXICHUM;

- YMETh OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, ITOJIMHOXKECTBO,
oTiepaly HaJl MHOYKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar /sl OMUCaHHsI peaIbHbBIX MTPOLIECCOB U
SIBJICHU TIPU pPEILIeHUH 3aa4, B TOM YHUCIIE U3 APYTUX YUeOHBIX
[pEeIMETOB;

- YMETh OIEpUpPOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,




UK, Tpad Ha MJIOCKOCTH; YMEHUE 3a7aBaTh U OMUCHIBATEH Tpadbl
[PA3TUYHBIMU CIIOCO0aMU; UCTIONB30BaTh Tpadbl IPH PEIICHUN
3asray;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
[epPEeCTaHOBKA, UNCIIO COYETAHHM, YICIIO MIEPECTAHOBOK; OMHOM
HproToHa; yMeHUe NpUMEHATh KOMOMHATOPHBIE (GaKThl U
[paccyXIeHUs [Tl pEIICHUs 3a/1aY;

-yMETh ONEPUPOBATH MOHITHAMU: HATYPATbHOE YHUCIIO, 1IETI0E
UKCIIO0, OCTATOK 10 MOJYJIIO, palllOHAJILHOE YHUCIIO,
MPPALMOHATILHOE YHUCIIO0, MHOXKECTBA HATYPATbHBIX, LIETBIX,
[pallMOHATBHBIX, ICUCTBUTEIHHBIX YHCEI; YMEHUE UCIIOJIH30BATh
MPU3HAKU AETUMOCTH, HAMMEHBIIUN 00N JeUTENb U
HauMeHbIlee olliee KpaTHoe, anroput™ EBkiuaa npu perieHuu
3a/iad; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMaMH
CUHCIICHHUS;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHSATHUSIMHU: CTETICHb C IIEJIBIM
[OKa3aTesieM, KOpeHb HaTypallbHOM CTENEHH, CTENEHb C
[palliOHAIBHBIM ITOKa3aTeJIeM, CTETICHb C IEUCTBUTEIHLHBIM
(BeIIECTBEHHBIM) TIOKa3aTeeM, JIorapu@m 4uciia, CHHYC,
KOCHHYC M TAHT€HC MTPOU3BOJIBHOTO YHCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMH: TOKJIECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUN
1 HEpaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUW, HEPABEHCTB U
CUCTEM, pallMOHANIbHBIE, UPPALlMOHAIbHBIE, TOKA3aTeNbHbIE,
CTETIEHHBIE, JIOTapU(PMHUIECKUE, TPUTOHOMETPUUECKHE
YpaBHEHUSI, HEPAaBEHCTBA M CUCTEMBI; YMEHHUE PEIIaTh YPaBHEHUS,
HEPAaBEHCTBA M CUCTEMBI C TIOMOIIBIO PA3TMYHBIX MPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTPOM;




[IPUMEHSTH YPaBHEHHSI, HEPABEHCTBA, MX CHCTEMBI JJISI PEIICHUS
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00JIaCTeH HAYKU U
[p€ATIbHOM JKU3HU;

-yMETb CBOOOJIHO ONEPUPOBATh NOHATUAMMU: rpauK QyHKLIUH,
oOpaTtHas GyHKIMSA, KOMIO3UIIUS PYHKITUH, JIMHEWHAsT PYHKITUS,
KBaJpaTH4Has QYHKLUS, CTeNIeHHas: QYHKLHUSA C LETbIM
[oKa3aTesaeM, TPUTOHOMETpUYecKre GyHKINHU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAsS U
iorapu@gmuyueckas pyHKIHUN; YMEHUE CTPOUTH TpapuKu
(yHKIWH, BBITOTHATH MTPeoOpa3oBaHus Tpa@uKoB (yHKIIHIA;
[YMEHHE HCIIONIb30BaTh rpaduku GyHKIHN IS H3yIESHUS
[IPOILIECCOB U 3aBUCUMOCTEN IIPU PELICHNH 33134 U3 JPYTuxX
[y4eOHBIX IPEMETOB U U3 PeanbHOM KU3HU; BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

YMEHHE CBOOOIHO ONEPUPOBATh MOHATUAMU: YETHOCTh (PYHKIUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTB (DYHKITMH, SKCTpeMyM (YHKIIUHU, HAUOOJIbIIIEE U
HauMeHbIIIee 3HaUeHUs! QYHKIIMHM Ha IPOMEXKYTKE; YMEHHE
[IPOBOJUTH UCCIEI0BAaHUE (PYHKIINH;

[YMEHHUE HCII0JIb30BaTh CBOICTBA U rpaduku QyHKIMH 115
[peIlIeHNs ypaBHEHUI, HEpaBEHCTB U 3a/1a4 ¢ TapaMeTpamu;
M300paXkaTh Ha KOOPJUHATHON MIIOCKOCTH MHOKECTBA PELICHUN
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

-yMeTb CBOOOIHO ONEPUPOBATh MOHATUSAMHU:
[1OCIIeI0BATEIbHOCTD, apuMeTHyecKas mporpeccus,
reoMeTpuyecKas mporpeccusi, 0eCKOHEUHO yObIBaroIIast
reoMeTpuuecKas Mporpeccus; yMeHHe 3a/1aBaTh
[1OCJIEI0BATEIHLHOCTH, B TOM YHCJIE C TOMOLIBIO PEKYPPEHTHBIX
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(hopmyu;

- YMETb ONEPUPOBATH MOHATHIMU: HEMPEPHIBHOCTD (DYHKITHH,
ACHMIITOTHI rpaduka GyHKINH, IepBas U BTOPAst IPOU3BOIHAS
(yHKLIMU, TEOMETPUYECKUNA U PU3MUECKUI CMBICI IPOU3BOHOM,
[epBOOOpa3Has, ONpeAEICHHbIN HHTErpajl; yMEHUE HAXOIUTh
ACUMIITOTHI rpaduka GyHKINU; YMEHHE BBIUUCIIATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIMU (DYHKLIUH,
HAXOJIUTh YpaBHEHHE KacaTeIbHOU K TpapuKy (yHKIHH;
[YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO JIJISl UCCIEAOBAHUS
(yHKINH, UTsT HAX0KICHHS HAWTY4IIeTO PEICHUsS B
[IPUKJIATHBIX, B TOM YHCJE COLIMAIbHO-3KOHOMUYECKUX U
(bu3MYeCcKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOJIUTh IO U 00bEMBI (PUTYpP € TOMOLIBIO UHTErpaa;
[PUBOUTH PUMEPBI MATEMAaTHUECKOT0 MOJICIIMPOBAHUS C
OMOIIBI0 U (hepeHInaIBHBIX YpaBHEHHIA;

- YMETh OIEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIIa, MO1YJIb U apTyMEHT
KOMILJIEKCHOTO yuciia, (opMa 3allucu KOMIUIEKCHBIX YUCE
(reomeTpuueckas, TPUTOHOMETpPHUECKas U anredpandeckas);
YMETb IPOM3BOIUTH aprU(PMeTHUYeCKHe IEHCTBHS C
KOMIUIEKCHBIMU YHCIIaMH; IIPUBOAUTD IIPUMEPHI HCITOJIB30BAHUS
KOMIUIEKCHBIX YHUCEIL;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIAMU: CPEHEE
apupMeTHUecKoe, MeIuaHa, HauOoJbIllee U HauMEHbIIIee
3HAUEHUS, pa3Max, TMCIEPCUs, CTAHIaPTHOE OTKJIOHEHHE IS
OTMCAaHUS YUCIOBBIX TaHHBIX; YMEHUE UCCIIEIOBATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCJIE€ C IPUMEHEHUEM
rpaduyecKux METOAOB U 3JIEKTPOHHBIX CPENICTB; rpaduyecKku
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1iCCIIE]0BAaTh COBMECTHBIE HAOIIOACHUS C TIOMOIIBIO AUarpaMm
[paccenBaHMs U JIMHEWHON PErpeccuy;

- YMCTb HaXOJUTh BCPOATHOCTH COOBITHH C UCIIOIb30BAaHUEM
rpadu4ecKuX METOJO0B; IPUMEHATH Ul pelIeHUs 3a7ad (GOPMYIIbl
CJIO’KEHUS U YMHOKEHUS BEpOATHOCTEH, (hopMysTy NOTHON
BEPOSATHOCTH, popMyiy bepHyiuin, koMOuHaTOpHBIE (HaKThl U
(bopMyJIbl; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; yMEHUE
OIIEPUPOBATH ITOHATUSAMH: CIIydaliHasi BEJIMYMHA, PACIPEICICHUE
BCpOﬂTHOCTefI, MAaTCMaTUUYCCKOC OKHNIaHUEC, AUCIICPCUS U
CTaHJApTHOE OTKJIOHEHHE CIIyYaitHON BEIMYUHBI, ()YHKIIUN
[pacIpeneIeHus U INIOTHOCTH PABHOMEPHOT O, II0KA3aTEILHOIO U
HOPMaJIbHOI'O PACIIPEAEIECHUI; YMEHUE UCII0Ib30BaTh CBONCTBA
M3YYEHHBIX paclpeAeeHUN i1 peLIeHHs 3a/1a4; 3HAKOMCTBO C
MOHSATUSAMM: 3aKOH OOJIBIINX YUCEII, METO/Ibl BBIOOPOUYHBIX
MICCIICIOBAHMM; YMEHHE NIPUBOIUTD IIPUMEPBI IIPOSBIICHHS 3aKOHA
0OJIBIIINX YHCEI B IMPUPOAHBIX U 06HICCTBCHHBIX SIBJICHUAX

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, IIpsMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YIoJl,
NIBYTPAaHHBIN yroJI, TPEXTPaHHBIN YIoJ1, epeceKaromumecs,
[apajjIeIbHbIE U CKPELIUBAOLINECS IIPSIMBIE, TapaIEIbHOCTD U
[EPIICHANKYJIAPHOCTD IIPSMBIX U IIJIOCKOCTEM, YTOJI MEXIY
[IPSIMBIMH, YTOJI MEXAY IIPSAMOM U IUIOCKOCTBIO, YIOJI MEXAY
[JIOCKOCTSIMU; YMEHUE UCII0JIB30BATh IIPU PELIECHUU 3a]1a4
M3ydeHHbIE (PaKTHl U TEOPEMBbI IIJIAHUMETPUH; YMEHHE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBAThH
IMTOHATUAMU: MHOI'OI'PAaHHUK, CCYHCHUEC MHOTOI'paHHUKa,
[paBIJIbHBII MHOTOIPaHHUK, IpU3Ma, upamuaa, Gpurypa u
[MOBEPXHOCTH BpaIllEHUs, TUIUHAP, KOHYC, map, cdepa, pazBepTka
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MMOBEPXHOCTH, CEYCHHUSI KOHYCA U IIHIUH/IPA, apaJlIebHbIe OCH
VI OCHOBAHMUIO, CEUYEHHE 111apa, IIOCKOCTb, Kacaroascs chepsl,
[WINHAPA, KOHYCa; YMEHHE CTPOUTH CEUEeHHE MHOTOIPaHHHKA,
1M300pakaTb MHOTOTPAHHUKH, (PUT'YPbI U IOBEPXHOCTH BpalllCHUS,
MX CEUEHHs], B TOM YHCIIE C IOMOLIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSTh CBOMCTBA NT€OMETPUUYECKUX DUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATH ONPEIEICHUS U3ydaeMbIX
(uryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX W MPU3HAKAX
reoMeTprIecKuX (puryp, 000CHOBBIBATH MITH OIIPOBEPTaTh HX;
[YMEHHE TIPOBOAMTD KIacCu(HUKALUIO GUTYp 110 pa3THIHBIM
[PU3HAKaM, BBITIOJIHITH HEOOXOAUMBIE IOTIOTHUTEIILHBIC
[IOCTPOCHHUS;

-yMeTb CBOOOJIHO ONEPUPOBATh MOHATUSAMMU: IIJIOIIAb (PUTYPBI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSHUE OT TOUYKH J10
[UIOCKOCTH, PACCTOSIHUE MEX/1Y NMPSIMBIMH, PACCTOSIHUE MEXKIY
MIOCKOCTSIMU, IO chephl, MII0Na b TOBEPXHOCTH
[paMuibl, IPU3MBbI, KOHYCa, IIWINHpa, 00beM Ky0a,
MPSIMOYTOJIBHOTO MapauIeyIeTnIe/Ia, TAPAMH/IBI, TIPU3MBIL,
[MIMHAPA, KOHYCA, [1apa; YMEHHE HaXOAUTh OTHOIICHNE
00BEMOB MOAOOHBIX QUTYP;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMU: JABHKEHHE,
napasieNbHbIi IepeHOC, CHMMETPHSI Ha TNIOCKOCTH U B
[IPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHue 10100us, M0100HbIe
(uryphl; yMEHHE pacrio3HaBaTh paBHbIE U 110100HBIE GUTYPHIL, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE
MCTIOJIH30BATh TEOMETPUUYECKIE OTHOIIEHUS, HAXOIUTh
reoMeTpUUYeCKre BEIUUNHBI (JUIMHA, YToJl, IJI01alb, 00beM) pu
[pEILICHIH 3319 U3 APYTHX YICOHBIX MMPEJIMETOB U U3 pealbHOU
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PKU3HU;
- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
CHUCTEMA KOOPJAUHAT, BEKTOP, KOOPIANHATHI TOUKH, KOOPAUHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA Ha YUCIIO,
[pa30oKeHue BEKTOpa Mo Oas3ucy, CKaasipHOE IPOU3BECHNUE,
BEKTOPHOE IIPOU3BEIEHUE, YTOJI MEXY BEKTOPAMHU; YMCHHE
MICII0JIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ, ISl PELICHHUS
FEOMETPUUECKUX 3ajay U 3a7a4 APYrux y4eOHbIX IPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpula 2x2 u 3x3, onpeaenuTeib
MaTpPULbl, FEOMETPUYECKHUI CMBICII OIPEICIIUTENS;

- YMETbh MOJIEJINPOBATH PEAJIbHBIE CUTYALIUU HA SI3bIKE
MaTEMAaTUKH; COCTaBIISITh BBIPDAKEHUS, yPaBHEHUS], HEPAaBEHCTBA U
MX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE
MO/JIENIU C UCIIOJIb30BAHUEM alllapaTa ajareopsl,
MHTEPIIPETUPOBATD ITOJYYEHHBIN pe3ysIbTaT; CTPOUTh
MaTeMaTHYECKUE MOJIEIH C IIOMOILIBIO T€OMETPUYECKUX MMOHATHH
11 BEJIMUWH, pellaTh CBSI3aHHbIE C HUMM NTPAKTUYECKHUE 3a/1a4U;
COCTaBJISITh BEPOSTHOCTHYIO MOJIENb U HHTEPIPETUPOBATH
[TOJTYYEHHBIN pe3ysbTaT; PelaTh NPUKIIAIHbIE 3a0a49n
CpEICTBAaMU MaTEMAaTUYECKOT0 aHAJIN3a, B TOM YHCJIE COLUAIBHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapakTepa;

- YMEHUE BBIOMPATh MOAXOSAIIMN METOT AJIs peIlIeHUs 3a/1a4H;
[MOHMMAaHHWE 3HAUMMOCTH MAaTEMATUKU B U3yUYEHUU NIPUPOJHBIX U
00I1IECTBEHHBIX MIPOIIECCOB U SIBJICHUHN; YMEHHE PAaclo3HABATh
[IPOSIBJIEHUE 3aKOHOB MAaTEMATHKHU B HCKYCCTBE, YMEHUE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUMCKON U

MHPOBOM MaTeMaTH4YECKON HAyKH
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OK 02 Mcnonb3oBaTh
COBpEMEHHBIC CPEICTBA
[TOMCKA, aHaIu3a U
MHTEpIpeTali HH(HOPMAIIUH,
1 “H(GOPMAITHOHHBIC
TEXHOJIOI'MH ISl BBIITOJTHEHUS
3aj1a4 MpodecCHoHAIbHON
TeITeIbHOCTH

B 0051aCTH LIEHHOCTH Hay4YHOT'O MIO3HAHUS:

-c(hopMUpOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAayKd M OOUIECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJIbTYD,

CITOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MeCTa B
[TOJIMKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM
KYJIbTYpbl KaK CpPEICTBa B3aMMOJICUCTBHUS MEXKIY
ITFOIBMH U TIO3HAHUS MUDPA;

- OCO3HaHHE IIEHHOCTH HAYYHOM JEATEIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATh MIPOEKTHYIO H
MCCIIEA0BATENIbCKYIO JEATEIbHOCTh MHAUBUIYAIBHO
1 B CpYyIIIIE.
OBiageHue YHUBEpCaAIbHBIMHU y4eOHBIMU;
[MO3HABATEILHBIMHU JCHCTBUSIMH:

B) paboTta ¢ HHpopMaIei:

- BJIAJICTh HABBIKAMH TOJy4YEeHHUs] MHPOPMAIMH U3
MCTOYHUKOB  Pa3HBIX  THIIOB,
OCYUIECTBJIATh TOMCK, aHAIM3, CUCTEMAaTU3alUI0 U
WHTEpIpETAN0 WHOOPMAalUK Pa3UYHbIX BUIOB U
(hopM mpeicTaBICHHUS;

- CcOo3/aBaTh TEKCThl B pa3NUYHBIX (opmarax c
Y4EeTOM Ha3HA4YeHUs WHPOpMAIMK U  IIeJIeBOM
ayJIUTOPHH, ONTUMAIBHYIO  (OpMY]

MPCACTABJICHUA U BU3YyaJIU3alluH,

BbIOUpas

OLICHUBATh JOCTOBCPHOCTD, JJICTUTUMHOCTD

- YMETh OIEPHPOBATH MOHATHSAMHU: palMOHATbHAs (YHKIHA,
byHKIWHS, byHKIHS,
nmorapudmMuyueckass QyHKLIUSA, TPUTOHOMETPHUUECKUE (DYHKIUH,

MoKa3aTeIbHast CTeTIeHHas
oOpaTHble (GYHKIHMH, YMEHHE CTPOUTh TpaduKH H3YYCHHBIX
(YyHKIIUH, WUCHOJIB30BaTh TpadUKHU NPU HU3YUYECHHH MPOIIECCOB U
3aBHUCUMOCTEH, MpH pEIICHHH 3aJad W3 JPYyruxX YueOHBIX
NPEIMETOB ¥ 3aJ1a4 M3 PEaIbHOM JKU3HU; BBIPAKATh (POPMYIIaMU
3aBHCUMOCTH MEX/y BEJTMUNHAMH;

- YMETh OIEPUPOBAThH IMOHITUSMHU: TOXIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH]
PaBHOCHIIBHOCTb  YPaBHEHUH,

11 HCPABCHCTB, HCPAaBCHCTB U

CUCTCM, palMOHAJIbHBLIC, HWPpPAlUOHAJIBHLBIC,

TPUT'OHOMCETPUYCCKHUC

IIOKAa3aTCJIbHBIC,
CTCIICHHBIC, J'IOFapI/I(i)MI/I‘IeCKI/Ie,
YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCTb PCIIATh YPaBHCHUSI,
HCPABCHCTBA W CHCTCMbBI C TIOMOIIBIKO PA3JIMYHBIX TIPHUEMOB;
[p€lIaTb YpaBHCHHA, HCPABCHCTBA H CHCTCMbI C IApaMCTPOM;
IMPUMCHATh YPaBHCHUSA, HCPABCHCTBA, UX CUCTEMbI JJId PCIICHUS

MAaTCMAaTUYCCKUX 3aa4 U 3ada4 U3 pa3jIndHbIX oOsacreit HAYKU H

C&MOCTOXTGHBHOIpeaHBHOﬁ KHN3HH,

yMETb  CBOOOJHO
NapaJyiebHBIA  TIEPEHOC,
MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHKUE IMOM00US, MOJO0HBIC
(UTyphl, YMETh pacro3HaBaTh PaBHbIC M MOJOOHBIC (QHUTYPHI, B
YMETh

INOHATHUAMMU:

OIICpHUpPOBATH
CUMMCTpPUS Ha TIUIOCKOCTH W B

JIBIDKEHHE,

TOM YHCJIC B NPHUPOAC, HUCKYCCTBC, aAPXUTCKTYPC,

M CITOJIB30BaTh TCOMETPHUUCCKUE OTHOIICHUA, HaXOOUTH|

reoMeTpUUYeCKre BEIMUMHBI (JJIMHA, YTOJI, TUIOIIA/lb, 00BbEM) IIpU
pEIIeHNH 3a7ad U3 JIpYruX y4eOHbIX MPEIMETOB U U3 pealibHOM

nH(pOpMallUK, €€ COOTBETCTBHE IIPAaBOBHIM M|

PKU3HU
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MOpPaJIbHO-3TUYECKUM HOPMaM;
- WCIOJB30BaTh CPEACTBA HMH(POPMAIMOHHBIX H
TEXHOJIOTUHA B

KOMMYHHKAIIUOHHBIX pCICHUN

KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX H
OpraHU3alMOHHBIX 3aJa4 C CO6J'IIOI[CHI/ICM
Tpe60BaHPII>i OProHOMHUKH, TCXHUKHU 6C3OHaCHOCTI/I,
I'MT'MCHBI, pecypcoc6epe>KeHI/I51, IIpaBOBBIX 51

DTHYECKUX  HOPM, HOpPM  MH(OPMALMOHHON

0e30IMacHOCTH;
- BJIAACTh HABBIKAMHAN paCHO3HaBaHI/I$I 1 3alIuThI
0€e30IacHOCTH

mHbOopManuy, HWHPOPMAITMOHHON

JIMYHOCTH

OK 03 Ilnanuposats u
[peaTM30BbIBATH COOCTBEHHOE
po¢eCCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[PEIPUHIMATETCKYIO

e TeTbHOCTD B
npodeccuoHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUSA 1O
(bHAHCOBOW T'PaMOTHOCTH B
Pa3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B oGmacTy yXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

-- C(OPMHPOBAHHOCTh HPABCTBCHHOTO CO3HAHMS,
PTHYECKOTO MTOBEICHHS,;

- CIIOCOOHOCTH OILIEHHMBATh CUTYallUI0 U MPUHUMATH
OCO3HAHHBIC PELICHUSA, OPUECHTUPYICHh HA MOPAIBHO-
HPAaBCTBCHHBIC HOPMbBI U ICHHOCTH,

- OCO3HAHHWE JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTONYMBOTO OYIyIIEro;

- OTBETCTBCHHOE OTHOIIICHHE K CBOUM POJUTEISM U
(MM) IPYTMM YJICHAM CEMbH, CO3JaHUI0 CEMbU HA
LIEHHOCTE!]

OCHOBC OCO3HAaHHOI' 0

CEMEWHON »KW3HU B COOTBETCTBUM C TPATULUSMHU

IIPUHATHA

HaponoB Poccuu;

OBJIaIcHUE  YHUBEPCAIBHBIMU  PETYISATHBHBIMU
e CTBUSIMU:

a) CaMOOpraHnu3anus:

- yMETb OIIEpUPOBATH MOHATUSAMU: pauuoOHaIbHbIE,
M ppaLOHAJIbHBIC, [I0Ka3aTeIbHbIE, CTEIICHHEIE,
lmorapu@mMuUeckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEpaBEHCTBA, UX CUCTEMBI;

YMCTb OICpHUPOBATH MOHATUAMH: MHOI'OI'PaHHUK, CCYCHHC

MHOTOTpaHHHUKa, KyO, Mapajiesienunen, MOpu3Ma, HpaMUa,
(urypa u nMoBepxHOCTb BpallleHus, IIMINHAP, KOHYC, 1ap, cdepa,
ceueHHs] (UTYypbl BpallleHHs, IUIOCKOCTb, Kacarouiascs cQepsl,
[MJIMH/pa, KOHYyCa, TUIOIIAb OBEPXHOCTH MUPAMU/IbI, PU3MBI,
wiomanas  chepsl, ob6beM  KyOa,

nupaMubl,

KOHYCa, oujin-HAapa,

[PSIMOYTOJIBHOTO  MapaJuiesienunena, MIPU3MBI,
LMIMHIpa, KOHYCa, 11apa; YMEHUEe N300paxaTb MHOTOIPaHHUKH U
[MOBEPXHOCTH BpALIEHUS, UX CEYEHHUS OT PYKH, C IOMOILBIO
YMETb

[PACIIO3HAaBaTh CUMMCTPHIO B IIPOCTPAHCTBE, YMETH PACIIO3HABATDH

UCPTCIKHBIX HMHCTPYMCHTOB W JJICKTPOHHBIX CPCACTB,

IIPaBHUJIbHBIC MHOTOTPAHHUKH;
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- CaAMOCTOATCIIbHO OCYIICCTBJIATH IMO3HABATCIILHYIO

poOJeMbl C  Y4eTOM HMEIOUIMXCS  PEecypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIIOCOOCTBOBaTh (DOPMUPOBAHHIO U IPOSBICHUIO
[IUPOKON JPYIUIMH B Pa3HBIX OOJACTSIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa3oBaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJIb30BaTh MpPUEMBbl pedIeKCHU s OLEHKH
CUTYalliH, BBIOOpa BEPHOT'O PELICHMUS;

- yMETh OLIEHHMBaTh pPHUCKU M CBOEBPEMEHHO
[IPUHUMATD PEILICHUS 110 UX CHUKEHHUIO;

B) SMOLIMOHAJIbHBIM HWHTEIJIEKT, MPEANoIararuuii
c(OPMHPOBAHHOCTH:!

BHYTPEHHEH MOTHBAILIVH, BKJIFOYAIOIIEH CTPEMIICHUE
K JOCTMKCHMIO LEJIM U YCHEXy, ONTHMM3M,
MHULMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOIS W3
CBOMX BO3MO>KHOCTEI;

- SMIIATUH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATH
AMOIIMOHAIBHOE COCTOSIHME IPYTHX, YIUTHIBATH €TI0
[pY OCYIIECTBIEHUN KOMMYHHKAIMH, CIIOCOOHOCTD
K COUYBCTBUIO U COTIEPEKUBAHUIO;

O6p830B3TCJ'IBHOI>i ACATCIIBHOCTH MW JKU3HCHHBIX|BEKTOPOB,

YMEThb ONEpPUPOBATH TMOHATUSAMU: NPSIMOYTOJIbHAs CHCTEMA
NesITeIbHOCTD, BBIABIATH NPOOJEMBI, CTaBUTh HKOOPAMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
(bopMyIHpOBaTH COOCTBEHHBIE 3a/1a4u BICKAJIIDHOE TIPOM3BEICHHME, YIOJd MEXAY BEKTOpaMH, CyMMa|

MIpOU3BCACHUC BCKTOpa HaA 4YHCIO, HAXOAUTh C

CUTYaIUsIX; MOMOIIbI0 U3YYEHHBIX (HOPMYNI KOOPAMHATHI CEPEeIMHbI OTpe3Ka,
- CaMOCTOSITEIbHO COCTaBJISATh IUIAH PEUICHUS|PACCTOSHUE MEXY IBYMS TOUKaMU

17



- COLIMAJIBHBIX HaBBIKOB, BKIIOYAOIIUX]

CIIOCOOHOCThH BBICTpAaUBaTh OTHOIICHUS C JIPYTHMH
ITFObMH,  3a00THThCH,

MPOABJIATH  HHTCPEC U

pasperiats KOHQIUKTHI

OK 04 DddexTrnBHO
B3aMMO/ICHICTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/1e

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH U
CaMOOIIPEIEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIeIOBATEIbCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue yYHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY
TEVICTBUSIMMU:

0) COBMECTHAsI IeITEIIbHOCTb:

- TOHMMAaTb M HCHOJIB30BATh IPEUMYILIECTBA
KOMaHIHOW ¥ UHJIMBUyaIbHOU paOOThI;

- MPUHUMATHh LIEJIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JEUCTBUSA IO
e JOCTIDKEHUIO: COCTaBJIATh IUIAaH JICHCTBUM,
[pacrpeesaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAUHUPOBATH U BBIMIOJIHATDH pa60Ty B YCJIOBHSX

- YMETh OIIEpUPOBATh MTOHATUAMMU: CIIy4alHBIN OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSTHOCTh C  HUCIOJB30BaHUEM TIpapUUecKHMX METOJOB;
MPUMEHITh (OPMYJIBI CIOKEHHUS M YMHOXKEHHUS BEpOSITHOCTEH,
KOMOUHATOpHbIe (akThl W (OpMyJBl TpPU PELICHUH 337ay;
OLIEHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHBIMU  BEIWYMHAMH; YMEHUE MPUBOAUTL IIPUMEPHI
NpOSIBJIEHUS 3aKOHAa OOJIBIIMX YHCET B MHPHUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMeThb CBOOOJHO ONEpPUPOBATH MOHATUSAMU: CTENEHb C ILIEJIBIM
[TOKa3aTeleM, KOPEHb HATypaJbHOU

CTCIICHHU, CTCIICHb C

[PAIUMOHAJIBHBIM  ITOKAa3aTCJIEM, CTCIICHbL C HeﬁCTBHTeHBHBIM

(BCIJ_ICCTBCHHBIM) IIOKa3aTeCjieM, norapn(bM qucia, CHHYC,

KOCHHYC U TAHI'€HC IPOM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJHO ONEpHpPOBaTh MOHATUSAMH: rpaduk (HyHKIHH,

[PCAJIbHOI'0, BUPTYAJIBHOTO H KOM6I/IHI/IpOBaHHOFO

oOpaTHast GyHKUUS, KOMIIO3UIMS (QYHKIUH, TUHEHHas (yHKUuS,
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B3aMOJCHCTBUS;

OCYIICCTBIISATh  TIO3UTHBHOE  CTPATETUYECKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYaIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHHE, ObITh MHUIIMATUBHBIM.
OBjnaseHne  yHUBEPCAIBHBIMH  PETYISTUBHBIMU
MENCTBUSIMU:

) IpUHITHE Ce0sl U IPYTHX JIFOICH:

- TIPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIFOJCH
[P aHATN3E PE3yIbTATOB JCITCILHOCTH;

- IPU3HABATH CBOE MIPABO U MPABO JIPYTHX JIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTh MOHUMATH MUP C MO3UIUH]

IPYTroro 4ejioBCeKa

KBagpaTU4Has (QYHKUOUS, CTerneHHas (QYHKOUS C  LeJIbIM
MoKazaTejieM, TpPUTOHOMETpUYecKne  (QyHKUUH, O0OpaTHBIE
TPUTOHOMETPUYECKUE byHkuuy, IIOKa3aTesbHas n

imorapudmudeckass GyHKIIMU; YMETh CTPOUTH rpaduKu (YHKIIHH,
BEITIOJTHSATH MPeoOpa3oBaHust rpauKoB HyHKIIHIA;

YMETh UCIOJNB30BaTh TpapuKd (GYHKIUHA I U3yYCHHS
MPOIIECCOB M 3aBUCUMOCTEH TpPU PpEHICHWW 3a1ad W3 JIPYTHX|

y4eOHBIX MPEAMETOB U M3 pEaJbHOM KU3HU; BBIPAXKATH)

(hopMyJIaMU 3aBHCHMOCTH MEXK/y BETMINHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIIHH,
byHKIUH, GyHKIHIH,
MOHOTOHHOCTh (DYHKIIMH, DKCTpeMyM (YHKIWH, HauOoubliee H
HavMEHbIIEe 3HAa4YeHUS (YHKIMUM Ha TPOMEXKYTKE; YMETb
MPOBO/INTH UCCIIEIOBaHKNE (DYHKIIUH;

- YMEThb HCIOJb30BaTh CBOMCTBA M Tpapuku (QyHKUUN a7

MEPUOANIHOCTD OIrpaHNM4YC€HHOCTD

[PEILICHNS] YpaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMu;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA pEIIECHUM
YPaBHEHUI, HEPABEHCTB U UX CHCTEM

OK 05 OcyiiecTBisiTh YCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTeN
COIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 00macTu 5¢TEeTHYECKOr0 BOCITUTAHUS:

- OCTETMYECKOE OTHOLICHUWE K MHUpPY, BKIIOYasd
PCTETUKY ObITa, HAYYHOTO U  TEXHHYECKOTO
TBOpPUECTBA, CIOpPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATH Pa3IUYHBIC BUJIb]
MCKYCCTBa, TPAJAWIMK W TBOPYECTBO CBOETO U
PYTUX  HApOJOB,  OIIYIIATh
BO3EHCTBUE UCKYCCTBA;

OMOIMOHAIEHOE

- Y6C)K,Z[6HHOCTB B 3HAYMMOCTH [OJ1 JIHUYHOCTH H

- YyMETb OIEpPUPOBATH MOHATHSMU: CpelHee apu(pMeTHUECKOE,
HauOoJplllee W HauMEHblee 3HaueHUs,

CTaHJApTHOE OTKJIOHEHHE YMCJIOBOrO Habopa;
MHTEPIPETUPOBATD uHpOpMaIHtIo,
Ha JuarpamMmax, Trpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peaJbHBIX MPOLECCOB U  SIBICHUN;

MeluaHa, pa3max,
ucrepcus,
YMEHHE U3BJIEKATbh,

[IPEJCTABICHHYI0 B TaOIMLax,

MpeACTaBIATh MHPOPMAIMIO C TIOMOIIBI0 TAOJMII U JAUArpamM;

MCCIICA0OBAaTh CTAaTUCTUYCCKUC JaHHBIC, B TOM YHUCIE (|

[IpUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
- YMETb OIIEpUPOBATh IMOHATUSAMM: TOYKA, IpsAMas, IUIOCKOCTb,
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00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPATUIUMNA M HAPOJIHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIP@KECHHIO B Pa3HbIX BHUIAX|
MCKYCCTBa, CTPEMJICHHME TIPOSIBIATH  KayeCTBa
TBOPUYECKOMN JTUYHOCTH;

OBnazieHue yHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY
e CTBUSIMU

a) oOmeHue:

- OCYILECTBIIATh KOMMYHHUKAIIMM BO BCeX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaIbHBIC CPEJCTBA OOIICHUS,
COILIMAJIbHBIX

IMpCAIOCBIIIKH KOH(1)J'H/IKTHLIX

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,
PaCIIO3HaBaTb
CI/ITyaHI/Iﬁ U CMAT4YaTh KOH(i)J'II/IKTH;

pPa3BEpHYTO M JIOTUYHO U3Jaratb CBOIO TOYKY]
3PEHUSI C UCTIOIB30BAHUEM SI3bIKOBBIX CPEJICTB

[IPOCTPAHCTBO, ABYTPAaHHBIA YroJl, CKPELIMBAIOIIMECS IIPSIMBIE,
[1apajuIeIbHOCTh U NEPIECHAUKYIISIPHOCTD IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY MPAMBIMH, YIOJI MEKAY NPIMOU U INIOCKOCTBIO, YIOJI
MEXAY IUIOCKOCTAMM, PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
[PACCTOSTHUE MEXAY IIPAMBIMU, PACCTOSHUE MEXKAY IIOCKOCTAMH;
- YMETh UCMOJIb30BATh MPHU PEIICHUH 3a/1a4 U3Yy4YEHHbIE (aKThl U
TeOpeMbl IUIAHUMETPUM; YMEHUE OLEHHUBAaTh pa3Mepbl 00BEKTOB
OKPY’KAIOIIEro MUpa

OK 06 ITposiBnsTh
pa)<1aHCKO-MAaTPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHMOHAIBHEIX U
MEXPETUTHO3HBIX OTHOIICHHH,
[IPUMEHSITh CTaHIAPTHI

OCO3HaHHWE  OOy4alolUMHUCS  POCCHMCKON
Pa’KIaHCKOU UJIEHTUYHOCTH;
pa3BUTHE

Ha OCHOBC

BHYTPEHHEN
[TO3ULIVH JIyXOBHO-,
HpPaBCTBEHHBIX LIEHHOCTEH HapoaoB Poccuiickon

LeJIeHAPaBICHHOE
JINYHOCTH
Denepanuu, u

HCTOPUUCCKUX HaITMOHAJIbHO-

KYIbTYPHBIX Tpaauiuii, (GOpMHUPOBAaHHE CHCTEMB]

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MHPOBO33PEHH,
[MPaBOCO3HAHUS, JKOJIOTUYECKON KYJbTYPHI,

CITOCOOHOCTH CTaBUTh OCJIM U CTPOUTH KU3HCHHBIC

- YMETb OIIEPUPOBATH MOHATHIMU: IPIMOYTOJIBHAS CUCTEMA
KOOpPIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCII0; HAXOAUTH C
[OMOILBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pPACCTOSTHUE MEXAY ABYMS TOUKAMU;

-yMETh BbIOMpATh MOAXOAALININ U3yYEHHBIH METO AJIsl PeIIECHUS
3a/a4yM, paclo3HaBaTh MaTeMaTHuecKkue (hakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE MPUBOJIUTH IIPUMEPBI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX NIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIKA;

- [OPUHITHE  TPAJUALMOHHBIX
00IIIeYeIOBEUEeCKUX TYMaHUCTHYECKUX 5
TIEMOKPATUYECKUX [IEHHOCTEH;

HallMOHAJIbHBIX,

- T'OTOBHOCTb IMPOTHBOCTOATH naco0JIOrnnu

DKCTpEMHU3Ma, HallMOHAIN3Ma, kceHo(obuw,
IMCKPUMUHAIIMKM 110 COLMAJIbHBIM, PEIUTHO3HBIM,
[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO AESTEIBHOCTH B
MHTEpecax Ipa)JIaHCKOro O0IIeCcTBa, Y4acTBOBATh B
CaMOYIIpaBJICHUU B o0mieo0pa3oBaTeabHOM
OpraHu3alMM U JETCKO-FOHOLIECKUX OpraHu3alusx;
- YMEHHE B3aUMOJEHWCTBOBaTh C COLMAJIBHBIMHY
MHCTUTYTaMU B COOTBETCTBHM C UX (DYHKIHMSIMHU U
Ha3HA4YCHHEM;

- TOTOBHOCTb K TYMaHHUTapHOM U BOJIOHTEPCKOH
NEATEIbHOCTH;

[MAaTPUOTUYECKOTO BOCIIUTAHMUS:

- chopMHpPOBAaHHOCTH POCCUHCKON TpaskIaHCKOI
MJICHTUYHOCTH, NAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH mepen Poaunon,
FOpJIOCTH 33 CBOM Kpai, cBOIO0 PoauHy, CBOM SA3BIK U
KYJIBTYDPY,
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

ImponIoe n HaCTOsAIICE

- HCHHOCTHOC OTHOMICHUEC K TOCYJapCTBCHHBIM

MAaTEMaTUYECKON HAYKH.
- YMETb OIIEpUPOBATh MOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS; YMETh BBIUUCIIATH

BCPOATHOCTD C HCIIOJIB30BaHHUEM l"pa(bI/ILIeCKI/IX METOJ0B,

MPUMEHATH (OPMYJIbl CIOKEHUS W YMHOXEHHUS BEPOATHOCTEH,
KOMOMHATOpHbIE (akThl W (QOpPMYJbl MPU pPEUICHUH 3a7ady;
OLICHUBATh BEPOSATHOCTU PEANbHBIX COOBITHUI; 3HAKOMCTBO CO

CJIy‘IElﬁHBIMH BCIIMUHMHAMMU, YMCHHUEC HOPUBOAUTL IMPUMCPLL

[MPOABJICHUA  3aKOHaA OONBIIMX 4YHCENI B MpUPOAHBIX U

OOIIIECTBEHHBIX SBJIEHUIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY]
HacleAul0, IMaMATHHUKAM, TpagulusM HapoJOB
Poccun, noctmkenusam Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYIE;

- uzeliHas yOexXJIeHHOCTb, TOTOBHOCTb K CIIYKEHUIO
n 3anmre OtedecTBa, OTBETCTBEHHOCTb 3a €0
Ccyas0y;

OCBOEHHBIE  OOYy4YalOIIMMHUCA  MEXKIIPEAMETHBIE
MOHATUST W YHUBEPCAIbHBIC Y4eOHbIE JEHCTBHA

(perysisiTUBHBIE, ITI03HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);
- CHOCOOHOCTh ux HCIIOJIb30BaHUS B

[MO3HABATEJILHOM M COUMAJIbHOM  TMPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U
OCYILIECTBIECHUIO yueOHOI JIESTEIbHOCTH,
OpraHu3aluy  y4eOHOro  COTPpYAHHYECTBA  C
MearorndYeCKUMH pabOTHUKAMH M CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHUBUTyTbHOU
00pa30BaTeIbHON TPAaCKTOPHUH;

- OBJIaJIeHHE HaBBIKAMH Y4eOHO-

M CCIIEI0BATENBCKON, IPOEKTHON U COLMAIIBHOU

eI TeIbHOCTH

OK 07 CopeiicTBOBaTh
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSTH 3HaHUSI 00
M3MEHEHUHU KIIuMarTa,
[IPUHITUIIBI OEPEXKIINBOTO

- HE MpUHUMATh JEWUCTBUS, NPUHOCSIINE Bpea
OKpY>Karollen cpere;

YyMETb  MPOTHO3UPOBaTH  HEOJIAronpUsTHHIE
DKOJIOTUYECKHE TOCIEACTBUSA MPEAITPUHUMAEMBIX
e CTBHM, MPEAOTBPAILATh UX;

- pacIIMpUThH OMNBIT AEATEIBHOCTU IKOJIOIMUYECKOM]

YMEThb OIEpUpOBaTh MNOHATUSAMH: (GYHKIMS, HENpepbIBHAS
(GyHKIUS, [pPOM3BOJHAs,  IEpBOOOpa3Hasi,  OMpEEsICHHBIH
MHTErpal; yMeTb HaxXOJUTh TPOU3BOJHBIE AJIEMEHTaPHbIX|
(yHKIUH, MCHOJb3Ysl CIpPaBOYHbIE MaTepualbl; HCCIEeNIO0BaTh B
MpOCTEHIINX CiaydasX (YHKIMM Ha MOHOTOHHOCTb, HAXOIHUTh
HauOoNbIIMe M HAUMEHbIIME 3HAueHUs (YHKIMA; CTPOUTH
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[POU3BOICTBA, 3P (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaHBIX
CUTYaLUsAX

HAIIPaBJICHHOCTU,

pa3pabarbiBaTh IUIaH pEUICHUS TNPOOIEMBI C
YU4ETOM aHaju3a HUMEIOLMXCSd MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;
OCYILIECTBIISATh  LI€JICHAIIPaBJICHHBIN
[epeHoca CpeacTB M JIEHCTBUS
podeccuoHalbHYIO Cpeny;

ITOMCK|
croco0oB B
- YMETh NMEPCHOCUTHh 3HAHUS B IO3HABATEIHHYIO H
[IPAKTUIECKYIO 00JIaCTH KU3HECATSIIbHOCTH,

- TpelIaraTh HOBBIC MPOEKTHI, OICHUBATH WJICU C
[MO3UIIUU HOBH3HBI, OPUTHHAILHOCTH, TPAKTHYCCKOH

rpaduKd  MHOTOWICHOB  C  KCIOJIb30BAaHHEM  armapara
MaTeMaTHYECKOr0 aHaiu3a; NIPUMEHATh IPOM3BOJHYIO IIpH
[pelIeHuy  3aJad  Ha  JABW)KCHHWE;,  pellaTh  IPAKTHKO-

OPUEHTUPOBAHHbIC 337ayl Ha HaWOOJbIIME M HAUMEHbIINE
3HAYEeHHUs, HA HAXO0XKJCHHUE IIyTH, CKOPOCTU M YCKOPEHMUS;

- YyMETh ONEpUPOBaTh IMOHATUSAMU: JBUXKEHUE B IIPOCTPAHCTBE,
noJ00HBIE (PUTYphl B IPOCTPAHCTBE; MCIOJIB30BaTh OTHOLICHUE
TUIOINAACH TOBEPXHOCTEH M 00BEMOB MOAOOHBIX (uryp npu
[pELIeHNH 3a]1a4;

- YMCTLH BBIYUCIIATH I'COMETPUUCCKHUEC BCIMYUHBI (II.HI/IHa, yrouJ,
[10111a/1b, 00BEM, IIOIIAAb [TOBEPXHOCTH ), UCIIOJIb3Ys U3yUEHHBIE

[TPOrpaMMHBIX MOJYJIEH B
COOTBETCTBUU C TEXHUYECKUM
3alaHUEM

PACCMATPHUBATHECBCCCTOPOHHC,
- BHOCUTb KOPPCKTHUBLI B ACATCIbHOCTH, OLICHUBAThH
COOTBCTCTBUC  PE3YJIbTATOB LCIAM, OLCHHBATH
PUCKHU HOCHG)ICTBI/II\/’I ACATCIIbHOCTH,

[1K 1.4. BeimoaHsaTs
TECTUPOBAHUE MTPOTPAMMHBIX
MOTyJIei

- CIIOCOOHOCTH M T'OTOBHOCTBL K CaMOCTOATCIIbEHOMY|
IMOUCKY MCTOHNOB PCIICHHUA IIPAKTHYCCKUX 3a1al,
IMPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS,;

[1K 5.1. Cobupath ucxoaHbBIC
TaHHBIC 17151 Pa3pabOTKH
[MPOEKTHOM TOKYMEHTAIlMH Ha
MH()OPMALIMOHHYIO CUCTEMY

- CTaBUTH U POPMYITHPOBATH COOCTBEHHBIC 3a/1a4H B
00pa3oBaTeNbHON JIEATETHHOCTH W JKHU3HEHHBIX
CUTyalHsIX;

- UMETh BHYTPEHHIOKO MOTHBALIMIO, BKJIHOYAIONIYIO)
CTpEMJICHHE K JOCTMIKEHHMIO LI W  YCIEXY,

[1K 8.1. PazpaGaTbIBaTh

OINITUMU3M, HHUIUATUBHOCTb, YMCHHUC )Iel\/’ICTBOBaTB,

3HAYUMOCTH; (hOpMyIIbI U METOJIbI

- JaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCHTH|

KOPPEKTHUBBI B JIEeATEIIbHOCTD, OIICHUBATh

COOTBETCTBHUE PE3yJIbTATOB LEIIM
[IK 1.1. ®opmupoBaTts -CaMOCTOATCIIBHO -yMETh IPOU3BOAUTE CIIOKHBIE BBIUUCIHUTENBHBIE OIEpPaALIUH,
QJITOPUTMBI pagpa60TKI/I (1)0pMan/Ip0BaTBI/IaKTyaHI/ISI/IpOBaTI) HpO6HCMy,

paboTaTh ¢ popMySaMH, YIUTHIBATh MOTPEIIHOCTH BHIYUCIEHUH U
M3MEPEHU;

-YMETb pa3padaTbIBaTh aIrOPUTM peLIeHUs 000 3a1aun;
-YMETh BBIYUCIATH CIIOKHBIE U IIPOCTHIE IIPOLIEHTHI, BEIBOJUTH U
MCIIOJIb30BaTh (POPMYJIBI JUIsl QHAJIN3A JAHHBIX.

-YMETb CTPOUThH M aHAJM3UPOBATh I'papUKU Pa3InYHbIX (YHKLIUH
B IPOTPaMMaXx.

-pelaTh 3a4a4d C IPUMEHEHUEM MaTeMaTHYECKOr0 aHalIHu3a s
CO3/1aHUS MTOMCKOBBIX CHCTEM U 3amucH 0a3 TaHHbBIX;

- pelaTh NPaKTUKO-OPUEHTHUPOBAHHBIE 3a7jaul Ha HauOOJbIINE U
HaVMEHbIINE 3HAYECHUS JJI1 COPTUPOBKH KOHKPETHBIX JaHHBIX.

~p€liath 3aga4yd C MCIIOJIB30BAHUEM MaTpul I pa6OTI)I C
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M3aliH-KOHIIEIIIUY BeO-
[IPUIIOKEHU B COOTBETCTBUU C
KOPIOPaTHBHBIM CTHIIEM
3aKa3yuKa

MCXO0J1 U3 CBOMX BO3MOYKHOCTEM;

- UMETh MHTEPEC K Pa3InIHbIM chepam
po(hecCHOHATTLHOUICATEIILHOCTH,

- YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyiei
npodeccuuupeanu3oBbIBaTh COOCTBEHHBIE
PKU3HEHHBIC IUIaHBI; TOTOBHOCTh M CHOCOOHOCTH K
00pa30oBaHUIO U CaMOOOPa30BAHUIO HA MPOTIKEHUH
BCEH JKU3HU,

- aHAIM3UPOBATH MOJTyYCHHBIC B X0/]1¢
pelICHUA3a/1auNPE3YIbTAThL, KPUTUUECKH OLIEHUBATE
WX JOCTOBEPHOCTb, IPOTHO3UPOBATh W3MEHEHUE H
HOBBIX YCJIOBUSIX;

- CaMOCTOSITEJIbHO COCTaBJISIThILJIAHPEILICHHUS]
MPOOJIEMBICYYETOMUMEIOIIUXCAPECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTECHU;

- TOTOBHOCTBKTPY1Y,0CO3HAHUEIIEHHOCTH
MacTepCTBa, TPyAoI00oue;

- BJIa/ICThHABBIKAMUIIONYYECHUSHH(POPMAITHHI u
MCTOYHUKOB Pa3HbIX TUIIOB,

- BJIQJICThPA3IMUYHBIMUCIIOCO0AMUOOIIICHHS
MB3aUMOJICIICTBUS;

- apryMEHTHPOBAaHHOBECTUUAJIOT,yMETh
CMSTYATHKOH()ITUKTHBIECUTYAIINH;

MacCHUBaMU;
-yMEeTh ~ pematbh  NnpodeccuoHaNbHbIE

3a]a4d, HUCHOJb3Ys

DJICMCHTBI KOM6HH&TOpI/IKI/I, TCOPHUU BepOHTHOCTCﬁ,

MaTEMATUYECKOM CTATUCTUKHU.

-yMeTh U300pakaTh 0ObEMHBIE T€JIa B IPOTrpaMMax MpH PelIeHUH

CTCPCOMCTPHUICCKUX 3aa4.

-YMETh PEIIAaTh HpO(beCCI/IOHaJ'H)HO-OpI/IeHTI/IpOBaHHBIC 3aJa4u HQ

COCTABJICHHE YPaBHEHUI U HEPABEHCTB.
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Peanuzammsi  BocmuTaTeNBHOTO  TMOTEHIMANA  COJAEp)aHus  pabodeit
MIPOTPaAMMBI,
JVCHUIUIMHBI JOCTUTAETCS TOCPEACTBOM PEIICHUS] BOCIIUTATENBHBIX 3a/1a4 B XOJI€
KXKJIOr0 3aHATUS B E€JUHCTBE C 3ajJayaMud OOYy4YEeHUsS W Pa3BUTUS JIMYHOCTHU
CTYJIEHTa; IIEJICHANPABIEHHOIO OTOOpa COJEpKaHus y4eOHOro maTepuana,
WCITOJIb30BAHUS COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA.

BocrnurarenpHblid  TOTEHIMAN MPEIMETAa HAIPaBIEH Ha JOCTHKECHUE
CIEAYIOMMUX JUYHOCTHBIX  pe3ynbratoB  (JIP), cocraBmstomux  Iloptper
BoinyckHuka CI1O, onpenenennoro padoueii [Iporpammoil BociuTanus:

— JIP3. CoOmomaronuii HOPMBI TIPABOIOPSIKA, CIASAYIONIUNA HaeazaM
rpaXkAaHCKoOro ob1iecTBa, obecredeHns: 0€30MacHOCTH, MPaB U CBOOO TpakIaH
Poccun. JlosnbHBIN K YCTaHOBKaM U MPOSBICHUSIM MPEACTABUTENEH CyOKYIbTYp,
OTJIMYAIOIIUN KX OT TPYII C JECTPYKTUBHBIM M JICBHAHTHBIM ITOBEICHUEM.
JIeMOHCTpUPYIOIINI HENPUATHE W NPEAYNPEKTAONMNA COUUAIBHO OIMACHOE
MOBEJACHUE OKPYKAIOIIHX;

—  JIP4. IlposBastommii 1 AEMOHCTPUPYIOIIUN YBa)XCHHE K JIIOASIM Tpy.a,
OCO3HAIOIINI IIEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsiuiics K GOpMHUPOBAHUIO B
CETEBOM Ccpelie TMYHOCTHO U MPO(HEeCCUOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO
cienar;

— JIP13. JIleMOHCTpUpYIOIIUHA TOTOBHOCTh M CHOCOOHOCTh BECTHU JUAJIOT C
JPYTUMM JIFOJbMHU, TOCTUTATh B HEM B3aMMOIIOHUMAHUS, HAXOAUTh OOIIUE 1IEJIH U
COTPYIHUYATH VISl UX JOCTUXKEHUS B MPOGECCHOHAIBHOU JIESITEIbHOCTH.

1.3. UuauBuaya bHasi NIPOCKTHAS AeATEIbHOCTD

NHauBuyaibHBIA TPOEKT (ajiee — MPOEKT) MPEACTABISIET cOO0M 0CO0YI0
dbopmy opraHuzanuu oOpa3oBaTEIBHON JEATENIBHOCTH oOydaromuxcs (yueOHoe
UCCJIEIOBAHUE WUIIM YYEOHBIM MPOEKT), MPEIyCMOTPEHHYIO B YUeOHOM IIaHe. DTO
KOMIUIEKC MOMCKOBBIX, UCCIENOBATENBCKIX, PACUETHBIX, TPAUIECKUX U TPYTHX
BUJIOB pabOT, BBIMOJHAEMBIX OOYYAIOIIMMHUCSA C LEIbI0 MPAKTUYECKOrO WIH
TEOPETUUECKOTrO PEIICHUsI 3HAYMMOU TPOOIJIEMBI.

NuauBuayanbHbIl NPOEKT BBIIOJIHAECTCA 1O TEMAaTHUKE, NpeaiaracMoun
IpenojaBaTe/siMd B paMKaX CBOMX  JUCHUIUIMH U OTpakK€HHOW B paboueit
nporpaMMe AUCHUILIMHBI, WK TeMa (GopMyIIupyeTcss 00ydaromuMes MpH y4acTuu
IpernoAaBaTesiss HHANBUAYAIbHO, YUYUTHIBAs KPYI MHTEPECYIOIIUX O0y4YaroIerocs

npooiem.
Pe3ynbTaThl BRIMONHEHUS WHANBUIYAIBHOTO MPOEKTA TOJDKHBI OTPaXaTh:
— c(hOpMHUPOBAHHOCTH HaBBIKOB KOMMYHHKATHBHOM, yaeOHo-

MCCIIEIOBATENIbCKON JICSITEIbHOCTH, KPUTHUECKOTO MBIIIIJICHHUS;
— CITOCOOHOCTh K  HHHOBAIIMOHHOM, aAHAJIMTUYECKOM, TBOPYECKOMU,
VHTEJUIEKTYaJIbHOU JAESATEIIbHOCTH;
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— cpOpMUPOBAaHHOCTh  HABBIKOB  TPOEKTHOW  JEATEIBHOCTH, a  TakKke
CaMOCTOSITEJIbHOTO MPUMEHEHHUsI MPUOOPETEHHBIX 3HAHUM M CIOCOOOB JIEWCTBHIA
IIPU pEUICHUU PA3IMYHbIX 3a/1a4, ucnosb3ys 3Hanud o O/1.07(y) Marematuka;

— CIOCOOHOCTh TIOCTAHOBKHU 1€MW U (OPMYJIUPOBAHMS THUIOTE3bl UCCIEIOBAHMUS,
IJIaHUPOBaHMS PabOThI, 0TOOpAa W HMHTEPIpETAMM HEoOXOoauMol WHGOpPMAIIHH,
CTPYKTYPUPOBAHUS AapTryMEHTAllUM PE3yJIbTATOB HCCIEAOBAaHWS HA OCHOBE
coOpaHHBIX JaHHBIX, TIPE3ECHTAIIUN PE3YIbTATOB.

[IpoeKThl, BBIMOJTHSEMBbIE OOYYAIOIUMUCS, MOTYT OBITh OTHECEHBl K OJHOMY U3
TUTIOB:  HWCCJIEI0BATEIbCKHUI, MPaKTUKO-OPHUEHTHPOBAHHBIN, WH()OPMAIMOHHO-
ITOUCKOBBIN, TBOPUYECKHUM, UTPOBOM.

[TpakTMKO-OPUEHTUPOBAHHBIM MPOEKT OTIMYAETCS YETKO OOO3HAUYEHHBIM C
CaMOro Hayaja KOHEYHBIM pE3yJbTaTOM JEATEIBHOCTH YYaCTHHKOB ITPOCKTA.
TemaTuka MNPOEKTOB MPOPECCHOHAIBHON HANpPaBICHHOCTH MPEACTaBIeHA B
MIPUIIOKEHUH 1.

2. CTpyKTypa H coaepkaHue 001eo0pa3oBaTe/IbHOM JUCHMILIMHBI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThI

Bup yueOHoI padoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/ibHOI NPOrPaAMMBbI JUCHUIIIMHBI 332

B T.Y.

OcHOBHOE coJiep:KaHue 268

BT. 4..

TEOPETHYECKOE O0yUYECHHE 214

IIPAKTUYECKUE 3aHATHUS 54

IIpogeccnoHAIBLHO-0PUEHTHPOBAHHOE COIePKAHME (coaepikaHue 56

NPHUKJIATHOT0 MOIYJIf)

BT. 4.:

TEOpeTHIECKoe 00yueHue

MPAKTUYECKUE 3aHATHUS 56
NuauBrayanbHbI TPOEKT na
Koncynpranuu 2
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IIpomexyTouyHasi arrectanus B ¢opme IK3aMeHA
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2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCITUTLINHBI

Conep:kanue yueOHOro Mmarepuasa (0CHOBHOe M MPO(deccCHoHAIBLHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHUS, IPUKJIAJTHON
U TeM 4acos KOMIIeTeHIIHH
MOAYJIb (IPH HAJTUYMH)
1 2 3 4
OcHOBHOe co/iep:KaHue
1 cemecTp
Paznen 1. IloBTopeHme 20
Kypca MaTeMaTUKHU
OCHOBHOM WIKOJIbI
Tema 1.1 Coneprkanue y4eOHOro Matepuana
Lenb u 3a1auM | bazoBble 3HaHWA W yMEHHS 1O MaTeMaTuke B NPOPECCHOHATBHOW U B
MaTeMaTUKU IIPH | TIOBCETHEBHOM JESTEIBHOCTH.
OCBOCHMH CIELUANBHOCTH | KoMOMHUPOBAHHOE 3aHITHE 2
Tema 1.2 Coneprxkanue yaeOHOro Marepuana
Yucna wu  Berumcnenus. | JIefcTBUS HaJ MONOKUTENBHBIMUA U OTPUIATEIBHBIMH YUCIIAMH, OOBIKHOBEHHBIMU OK-01, OK-02,
Bripaxkenus U | ¥ ICCATUIHBIMA JPOOSIMH. OK-03, OK-04,
npeoOpa3oBaHus JeiicTBus co creneHsIMH, GopMyIIbl COKPAILIEHHOTO YMHOXKEHHSI. 2 OK-05, OK-06,
KomOuHnpoBaHHoe 3aHsATHE OK-07
Tema 1.3. Copepxanue yaeOHOTO MaTepuana K 1.1, TIK 1.4
I'eomeTpus Ha TNIOCKOCTH | Buabl MJI0CKUX (UTYp U HX IJIOIIA/b. K 5.1, IIK 8.1
IIpakTHKO-0pHEHTHPOBAHHBIE 32/1a4H B Kypce reoOMeTPUH Ha II0OCKOCTH
IIpakTnyeckoe 3anaTne Nel «Ilnomagu miaockux ¢puryp B cnenuaJbHOCTH 2
HH(}OPMaLMOHHBIE CHCTEMbI H IPOrPAMMHPOBAHUE)
Tema 1.4 IIpojeccrnonaibHO-OpHEHTHPOBAHHOE coJep:KaHue (copep:xkanue
[TporieHTHBIC BEIYUCICHHUS | MPUKJIATHOTO MOTYJIsA)
[TpocThie MpOLEHTHI, pa3Hble COCOObl MX BbhIYUCIEHUS. CIOXKHBIE MPOLEHTH B 4

CIICHUAJIBHOCTH IPpOTpaMMHUCTA.

IIpakT4eckoe 3ansaTue Ne2 «BpIuuciieHHe NPOCTBIX M CJIOXKHBIX
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npoueHToB B nporpamme Excel»

Tema 1.5
VYpaBHEHHUs U HEPABEHCTBA

Conepixanue yaeOHOro MaTepraia

JIuHeiiHbIe, KBaJpaTHbIE, IPOOHO-JIMHEHbIEe YPABHEHHUS U HEPABEHCTBA

IIpakTnyeckoe 3ansaTue Ne3d «PemieHue JIMHEHHBIX, KBAJAPAaTHBIX, APOOHO- 2
JIMHEHHBIX YPABHEHUI U HEPABEHCTBY.
Tema 1.6 Copepxanue yaeOHOTO MaTepuaa
Cucrtembl ypaBHeHHiI U | CrocOOBI PEIICHUs CUCTEM JIMHEHHBIX ypaBHeHUU. [TonsaTus: Marpuma 2x2 u 3x3,
HEPABCHCTB onpeaenutens Marpunbl. Merox I'aycca. Cuctembl HENMHEWHBIX YpaBHEHHUHU. 6
CucreMbl HEpaBEHCTB
KomOunmnpoBanHoe 3aHsATHE
Tema 1.7 Copneprxanue yueOHOro MaTepuaia
BxonHoii KOHTPOJIb Borunicnenus u npeoOpa3oBaHus. YpaBHEHUS M HepaBeHCTBa. ['eomerpus Ha
IIJIOCKOCTH 2
Konrpoabnas padora Nel
Pasnen 2 Ilpsimbie u 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprkanue y4eOHOro MaTepuana
OcHoBHbIE nouatus | [lpenmer crepeomerpun. OCHOBHblE MOHATUS (TOYKA, NpsMas, IJIOCKOCTb,
CTEPEOMETPUH. npoctpaHcTBo). OcCHOBHbIE  akcHOMBI — crepeomeTpuu. Ilepecekarommecs, 2
Pacmonoxenue NpsMbIX M | mapajulelbHble ¥ CKpelIMBalolIMecss mpsiMble. [Ipu3HaK ©  CBOWCTBO
IJIOCKOCTEN CKpelMBaroImuxcs npsMbix. OCHOBHbIE IPOCTPAHCTBEHHBIE (DUTYPHI. OK-01, OK-03,
OK-04, OK-07
KomOuHnpoBaHHoe 3aHsATHE
IIK 1.1, [IK 1.4
Tema 2.2. Copnepxanue yueOHOro Marepuana K 5.1. TIK 8.1
ITapannensnocts npsamelX, | [lapammensHbie mpsiMas u 1miockoctb. Onpenenenne. Ilpusnak. CpoiictBa (cC w |
npsAMOM M IUIOCKOCTH, | MOKa3aTtelabcTBOM). llapamnensHble  1utockoctH.  Ompenenenwe. IIpusHak.
IIJIOCKOCTEN CaoiicTBa (¢ nokazarenbcTBoM). Terpasrap u ero anemenTtsl. [lapannenenunesn u
ero onemeHThl. CBOICTBAa INPOTHUBOIOJIOKHBIX TIpaHed M JuaroHajien 6
napajuienenunesna. [locrpoenue ceuennii. Pemenue 3anay.
KomOunupoBanHoe 3aHsTue
Tema 2.3. Coneprkanne y4eOHOT0 MaTepurana
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[lepneH qUKYISIPHOCTD
IPSAMBIX, IPSIMON U
IIOCKOCTH, TNIOCKOCTEH

IlepnenaukyJsipabie npsimble. [lapanienbHble npsiMble, NepneHANKYIAPHbIE
K IuockocTd. IIpu3Hak mnepneHAMKY/JISIPHOCTHM NPSAMOM M IIOCKOCTH.
Joxa3zarenbcTrBo. Ilepmenaukyasip M HakiaoHHas. IlepnenaukyJ/sipHble
ockocTH. Ilpu3Hak nepneHIUKYJIAPHOCTH IUI0CKOCTel. /loka3aTeabcTBO.

Paccrosinusi B mpocTrpancrse 2
IIpakTuyeckoe 3anaTue Ned «I[locTpoeHue nmpsiMbIX B MPOCTPAHCTBE)»
Tema 2.4. Copepxanre yaeOHOTO MaTepuaa
Teopema 0 Tpex Teopema o Tpex nepneHauKyispax. Jloka3aTenbCTBO. YToa MexAy NpsMOd U
TICPHCHAMKYIApax IUIOCKOCTBIO. YTOJI M@Ky IIIOCKOCTSAMHU 4
KomOunupoBanHoe 3anstue
Tema 2.5. IIpodeccrnonabHO-OPUEHTHPOBAHHOE coaepxanue (copep:kanue
[TapannensHsie, NMPUKJIATHOTO MOIYJISA)
MIePIEeHIUKYIIIPHBIE, AkcHoOMBI  crepeoMeTpur. [lepmeHIuKyISIpHOCTh MPSAMOM U TUIOCKOCTH,
CKPELIMBAIOIIUECS MPSIMBIE | MApalICIbHOCTh IBYX HPSIMBIX, NEePIEHIUKYIISPHBIX IJIOCKOCTH, 4
NEePIEHIUKYISIPHOCTD IIOCKOCTEH
IIpakTuyeckoe 3ansitue NeS «PemreHue 3a1a4 Ha MOCTPOeHHE U BbIYHCJIEHHUE
B rpa(u4eckoM peraKkrope»
Tema 2.6. Coneprxanue yueOHOro MaTepuaa
Pemenue 3anau. IIpsmeie u | PacnonoxeHnne NpsMbIX M MJIOCKOCTEH B MpocTpaHcTBe. [leprneHauKynspHOCTh U
IJIOCKOCTH B | MapaJijIeIbHOCTh NPSAMBIX U TIOCKOCTeH. CKpelBaroniecs npsmole
MIPOCTPAHCTBE KonTpoJsbnas pabora Ne2 2
Pasnen 3. Koopaunarsl u 16
BEKTOPBI
Tema 3.1 Copepkanue y4eOHOTO MaTepuaa OK-02, OK-03,
JlekapToBBI KOOpPAMHATHI B | JlekapTOBBI KOOPAWHATH B MpocTpaHcTBe. Ilpocreiimme 3amaun B KOOpAWHATAX. OK-04, OK-07
npocrpancTse. Paccrosuue | PaccrosHre MexX Ty IByMs TOUYKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 4 IIK 1.3, IIK 2.5
MEeXIY [BYMs TOYKaMHU. | KoMOMHHMpPOBAHHOE 3aHATHE IIK 4.5, IIK 5.1
Koopaunatel  cepennHsl
OTpe3Ka
Tema 3.2 Coneprxanue yueOHOro MaTepuaa
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BexkTops! B IpoCTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHO€ NPOU3BEICHHE

BexTopsl B npocrpancTBe. Cil0keHHe M BHIYUTAHHE BEKTOPOB. Y MHOKeHHUE
BekTOpa Ha 4uciao. Kommianapuble BekTOpbl. CKaJIsipHOE NPOM3Be/leHUE
BeKTOpOB. Pa3jioxkeHHe BeKTOpa N0 TpeM HEKOMILIAHAPHBIM BeKTOpaM.

BEKTOpPOB Koopannartsl BekTOpa, cCKAJSIPHOE NPOM3Be/leHHe BEKTOPOB B KOOPAUHATAX. 2
IIpakTuyeckoe 3auATHEN26 «BeKTOPHI HA MJIOCKOCTH M JeCTBUS ¢ HUMMI»
Tema 3.3  Vpasaenue | Comeprkanue ydeOHOro MaTepuasia 4
IIJIOCKOCTH Yron mexay BEKTOpamH, Yrojd MEXAY OpsSIMOM M IIIOCKOCTBIO, YroJl MEXAY
IJIOCKOCTSIMU. YPaBHEHHE IUIOCKOCTU. ['€eoMeTpruyecKkHil CMBICI ONpEeAeIIUTENs
2x2
KomOunupoBanHoe 3anstue
Tema 3.4 IIpodeccnonaibHO-OpEeHTHPOBAHHOE coJep:KaHue (coxep:xkanue
[IpakTuxo- NMPHUKJIATHOT0 MOXYJIA)
OpUEHTUPOBaHHbIE 3ajaud | JeficTBUS C BEeKTOpaMH, 3a/laHHBIMH KoopauHaTamu. PelieHue 3a1ay BEKTOPHBIM
Ha KOOpAMHATHOH | criocoOoM B mporpamme «Excely. 4
IUIOCKOCTH IpakTuyeckoe 3ansitue Ne7 «PemeHue 3aqauy Ha JelCTBUS ¢ BEKTOpPaMHU B
KoopauHarax B nporpamme Excel »
Tema 3.5 Coneprkanue yaeOHOro MaTepuana
Pemenue 3a1a4. | /lekapToBbl KOOPAMHATHI B IpOocTpaHCTBE. BekTopsl B mpocTpancTBe. ClOKEHUE U
Koopannatsl u BEKTOpBI BBIYMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yucio. KoMiiaHapHbie BEKTOPBI.
CkansipHoe TNpOM3BENECHHE BEKTOPOB. PasnmokeHwe BeKTopa 1O TpeM
HEKOMIUIaHapHbIM BekTopaMm. lIpocreiimue 3anaun B koopauHaTtax. KoopauHarsl
BEKTOpA, PACCTOSHUE MEXIYy TOYKaMH, KOOPJAMHATHl CEPEAMHBI OTpe3Ka,
CKaJIIPHOE TPOU3BEJCHNE BEKTOPOB B KOOPJMHATAX, yroJl MEXIY BEKTOpaMU, 2
YTOJI MEXY MPSMOM M TNIOCKOCTBIO, YTOJI MEXKIY TJIOCKOCTSIMU
KonTpoabsnas padora Ne3
Paznen 4. 10
KommniiekcHble uynciia
Tema 4.1 Coneprkanne y4eOHOT0 MaTepurana OK-01, OK-02,
KommiekcHble uncna [Tonsitue koMmriuiekcHoro yucna. ConpshkeHHble KOMIUIEKCHbIE YHCIa, MOAYNb U OK-03, OK-04,
apryMeHT KOMIUIEKCHOro uyucia. @dopMa 3anucu KOMIUIEKCHOTO — YHCIIa 6 OK-05, OK-
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(reomeTpuueckas, TPUTOHOMETpUYECKas, aireOpandeckas). ApupMeTHYecKHe 07IIK 1.3, IIK
NEUCTBUS C KOMIUIEKCHBIMH YHUCIIAMHU 2.5
KombunupoBanHnoe 3ansitue K 4.5, IIK 5.1
Tema 4.2 Coneprkanue ydeOHOro MaTepuaia
[Ipumenenue BbinosiHeHHe pacyeToB € NOMOIIBI0 KOMILIEKCHBIX 4mcesa. I[lpumepsl
KOMIUIEKCHBIX YHCEI HCIO0JIb30BAHNS KOMILIEKCHBIX YHCeJI 4
IIpakTyeckoe 3ansaTHe Ne§ «/lelicTBUSI ¢ KOMILIEKCHBIMHU YHCIaMU»
Pasnea S. 22
Crenenu U KOpPHH.
Crenennas pyHkuus
Tema 5.1 Copneprxanue yueOHOro MaTepuaia
CrenenHast  QyHKUWs, €€ | [TonsTHe KOPHS N-Oif CTENEHM U3 AeHCTBUTENbHOro uncia. OyHKIMH y = VX Hux
CBOUCTBA cBoiicTBa u rpaduku. CBOWCTBA KOPHS N-0il CTENICHN
KomOununpoBanHoe 3anstue 6
Tema 5.2 Coneprkanue ydeOHOro Marepuana
ITpeoOpa3oBanue [TpeoOpa3oBaHue UPPALMOHAIBHBIX BBIPAKEHHH OK-01. OK-02
. ) )
BIzIpa)KeHI/II/I C KOpHsAMHU N- | KoMOMHUpPOBAaHHOE 3aHSTHE 6 OK-03, OK-04,
Ol cTeneHn OK-05, OK-
Tesz 53 Coneprkanue y4eOHOro MaTepuana 07TIK 1.3, TIK
Croiictea  cremenn ¢ | [loHATHE CTemeHH C JIIOOBIM PAINMOHAJIBHBIM mNoOKa3ateiieM. CTemneHHbIe 25
paIVIHOHaﬂLHHM U | pyHKUIMHU, UX CBOMCTBA U rpadukn TIK 4.5, TTK 5.1
ACUCTBUTCIIbHBIM IIpakTnueckoe 3ansitue Ne9 «IloHsiTHE cTeNeHM € JIIOObIM PALHOHAIBHBIM 2
MOKa3aTeIAMHu nokasareseMm. CreneHHble PyYHKIUH, X CBOMCTBA U rPaQUKW»
Tema 5.4 Coneprxanue yueOHOro MaTepuaa
Pemenue PaBHOCWJIBHOCTE HMpPPALMOHAIBHBIX YPaBHEHWHW W HEPAaBEHCTB. MeTOoabpl HX
UppalMOHATILHBIX pemieHus. Perenre nppamoHanbHbIX YpaBHEHU U HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHUPOBAHHOE 3aHSTHE 6
Tema 5.5 Coneprxanue yueOHOro MaTepuaa
Crenenun u KopHH. | Omnpenenenue creneHHON ¢yHKuuu. Mcrnonp3oBaHue €€ CBOWCTB MPHU pPEIICHUU
CrenenHast GyHKITUSA YPaBHEHUI U HEPABEHCTB 2
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KonTposbnas padora Ned

2 cemecTp
Paszngea 6. 16
IHoka3aTenbHas
byHkuus
Tema 6.1 Coneprkanue ydeOHOro MaTepuaia
[TokazarenbHas ¢yHKIUS, | CTenmeHh € NPOM3BOJIBHBIM  JICHCTBUTEIBHBIM IOKazaresneM. OmnpenaencHue
€€ CBOMCTBA noka3areiabHOl (PyHKIMH, ee CBOWCTBA U TpaduK. 3HAKOMCTBO C MPUMEHEHHEM
noka3zareiabHOH (yHKIMHU. Pemenne moka3zaTenbHbIX YpaBHEHUH (YHKIIMOHAIBHO-
rpaduuecKkuM METOI0M 4
OK-01, OK-02,
Komb6unnpoBanHoe 3aHsaTue
OK-03, OK-04,
Tema 6.2 Copepxanue yueOHOT0o MaTepuana OK.05. OK
Pemenne mnokaszarenbHbIX | PeleHne moka3aTelbHBIX YPABHEHHIl METOI0M YpPaBHUBAHHS NMOKa3aTeJsie, O7IIK 1’ 3. TIK
YPaBHEHUH U HEPABEHCTB | METOJOM BBEJEHHSI HOBOW TepeMeHHOi, (PYHKIHOHAILHO-TPaQUIECKUM ) 5 ’
MeTo10M. PemieHue noka3arebHbIX HEPAaBEHCTB 6 ’
- IIK 4.5, IIK 5.1
IIpakTuyeckoe 3ansaTue Nel( «Pemienne nokasarejbHbIX YPaBHEHH»
Tema 6.3 Coneprxanue yueOHOro MaTepuaa
Cucrembl TIOKa3aTeNnbHBIX | PemeHne cucreM mokasaresbHbIX ypaBHEHHN
YpaBHEHUU KomM6unmnpoBanHoe 3aHsTue 4
Tema 6.4 Coneprkanue yaeOHOro MaTepuana
Pemenue 3a1a4. | PemieHne mnoka3aTenbHBIX YpPaBHEHHMM METOJOM YpaBHUBAHHUS IOKa3areneil u 2
[ToxaszarenpHas QyHKIUSA | METOJOM BBEICHUs HOBOM MepeMEHHOM. PellieHne noka3aTenbHbIX HEPABCHCTB
KonTpoabsnasi pabora NeS
Paznen 7. Jlorapudmnbl. 26
Jlorapudpmuueckas
o pud OK-01, OK-02,
HKIMS
Y OK-03, OK-04,
Tema 7.1 CopepxaHue yaeOHOTO MaTepuana OK-05. OK-07
Jlorapudm gyucia. | Jlorapudm uncna. JlecITUUHBIN 1 HATypaIbHBIN JIOTapU(PMBbI, YUCIIO € K 1 3’ K 2.5
. 3, .
Hecaruunpiit 1 | KoMOMHUPOBAaHHOE 3aHSATHE
N P 1K 4.5, TTK 5.1
HaTypaJlbHBIN Jorapudmel, 2

YHCJIO €
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Tema 7.2
CpoiictBa  norapu¢moB.

CogepxaHue yaeOHOTO MaTepuana

CaoiicTBa orapu¢gmos. Onepanusi JjorapupmMupoBaHus.

Onepanus IIpakTuyeckass  padoraNell  «CpoiictBa  JgorapudgmonB. Omnepanusi
norapu()MUPOBAHUS JorapupmMupoBaHus.»

Tema 7.3 Cogneprkanue ydeOHOro Marepuasa

Jlorapupmuueckas Jlorapugmuueckas GyHKIMS U ee CBOiicTBa

¢byHKLUs, €e CBOWCTBA

KomOunupoBanHoe 3anstue

Tema 7.4

Pemenne
Jorapu(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

Conepixanue yaeOHOro MaTepuaia

[Tonstne norapudmuueckoro ypaBHeHus. Omneparysi MOTEHIMpPOBaHUA. Tpu
OCHOBHBIX METO/Ia pEIICHUs JIorapu(MUYECKUX YpPaBHCHUH: (PYHKIMOHAIBHO-
rpaduvecKuid, METOJ TOTCHIIMPOBAHUS, METOJ BBEJCHUS HOBOW IEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA

KomOunupoBanHoe 3anstue

Tema 7.5

Pemenue
Jorapu(PMUIECKUX
YpaBHEHUH U HEPABEHCTB

Coneprkanue y4eOHOro Matepuana

Tpn oOCHOBHBIX MeTOJAa pelleHHsl JOrapu(pMHUYeCKHX YpPaBHCHMI:
(PyHKIHMOHAJBHO-rpapuYecKHii, MeTOJ NOTEHUHPOBAHHUS, METO] BBEJICHHA
HOBOM nepeMeHHOM. Pemienue jjorapupMuyecKuxX HepaBeHCTB.

IIpakTuueckoe 3ansaTne Nel2 «Mertoasl pemeHusi Jorapupmuyeckux

YPaBHEHHUII»

Tema 7.6 Coneprkanue yaeOHOro MaTepuana

Cucremsl ANTOpUTM pELIeHHs CHCTEMbl ypaBHEHHH. PaBHOCWIIBHOCTBH JIorapu(pMUYECKUX

JorapupMHUUECKUX YpaBHEHMI U HEPABEHCTB

ypaBHEHUI KomOunmnpoBaHHoe 3aHsATHE

Tema 7.7 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xkanue

Jlorapudmer B | IPUKJIAJHOTO MOYJIfA)

Iporpammax. Jlorapudmuueckas  pynkums. Pemenue mpocTedmux — JorapupMuYecKux
ypaBHeHui. [TocTpoenune norapupmudeckux GyHKIUHA B pa3nuyHbIX TPOrpaMMax
IIpakTnyeckoe 3ansaTHe Nel3 «AHaJM3 M NMOCTPOEHHE JIOrapUPMHYECKUX
¢pynkuuu B nporpamme «GRAPH»

Tema 7.8 Coneprkanne y4eOHOT0 MaTepurana

Pemenne 3apa4. | Jlorapupmuueckas ¢ynkuus. IIpeoOpazoBanus jorapuMUUECKUX BbIPAKEHUH.
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Jlorapugmel.

Pemenune npocreiimux gorapuMUUECKIX ypaBHEHUH 1 HEPABEHCTB.

Jlorapudmuueckas KounTtpoabHnas padora Ne6
byHKIUS
Paznen 8. OCHOBBI 44
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkunn
Tema 8.1 Copepxanue yaeOHOTO MaTepuaa
Tpuronomerpuyeckue Paguannas mepa yria. [ToBopoT Toukn BOKpyr Hadajna koopauHat. Onpenenenue
(GYHKLUM IPOU3BOJBHOIO | CHHYCA, KOCHHYCA, TAHTCHCA M KOTAHTe€HCA. 3HAKHM CHHYCA, KOCHHYCA, TAHTCHCA U 4
yria, yuicna. Paguannas ¥ | KOTaHreHCa 1O YETBEPTSAM. 3aBUCHMOCTh MEXKIY CHHYCOM, KOCHHYCOM,
rpajycHas Mepa yria TAHI€HCOM M KOTaHI€HCOM OJHOT'0 U TOTO € yIJia
KomOunmpoBaHHoe 3aHsATHE
Tema 8.2 Coneprkanue ydeOHOro Marepuana
OcHoBHbIE Tpuronomerpuueckue Toxzaecrsa. CUHYC, KOCUHYC, TAHI€HC U KOTAHI'€HC YIJIOB OK-01, OK-02,
TPUTOHOMETPUUECKHE ot - o.. QopMyJibl IPUBEICHHUSL. 6 OK-03, OK-04,
TOKJICCTBA. KomOuaMpoBaHHOE 3aHATHE OK-05, OK-06,
@opMyIIbl IPUBEACHUSA OK-07
Tema 8.3 Coneprxanue yueOHOro MaTepuaa IIK 1.3, IIK 2.5
Cunyc, xocuuyc, TanreHc | Cymma u pazHocTh cuHycoB. CyMMa M pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC IIK 4.5, IIK 5.1
CyMMBI M pPa3HOCTU [IBYX | ABoifHOro yrina. @®opmynbl mojJoBHHHOTO yria. [IpeoOpazoBaHusi CyMMBbI
yIJI0B TPUTOHOMETPUUECKUX (YHKIUI B IPOU3BEIECHUE U IPOU3BEACHUS B CYMMY. 4
Cunyc u KOCUHYC | BrlpakeHHe TpPUTOHOMETPHUYECKUX (DYHKUMH Yepe3 TaHIMEeHC ITOJIOBUHHOTO
nsornoro yria. ®opmyiel | aprymenTa. [IpeoOpa3oBaHus MpOCTEHIINX TPUTOHOMETPHUYECKIX BBIPAsKEHHI
MTOJIOBUHHOTO yTjia KombOunupoBanHoe 3aHstue
Tema 8.4 Coneprxanue yueOHOTo MaTepuana 4
ITpeoOpaszoBanus CymMma u pa3HocTb cuHycoB. CymMa M pa3HOCTh KocuHYcOB. CHHyC H
MPOCTEHIINX KOCHHYC [BOWHOro yria. ®@opmyJibl nojoBuHHoro yriaa. IlpeodpasoBanus
TPUTOHOMETPHUUECKHX CYMMbI TPUTOHOMeTPUYEeCKUX (PYHKUMII B Mpou3BeJieHUe U NMPOU3BeIeHUs B
BBIPA)KCHU I cyMMy.

IIpakTnyeckoe 3ansiTue Nel4 «®opmyJibl NpUBeIEHUSD)
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Tema 8.5
@yHKIMHA, HUX CBOWCTBA.

CogepxaHue yaeOHOTO MaTepuana

Ob6nacTp onpeAeneHus 1 MHOXKECTBO 3HauUeHUH QyHKIui. YETHOCTD, HEYETHOCTD,

CriocoOsr 3aJaHus | epuoANYHOCTh (hyHKIMHA. CriocoObl 3ajaHus QyHKIUN

Gynxuit Komb6unupoBanHoe 3aHsrue

Tewma 8.6 Cogneprkanue ydeOHOro Marepuasa

Tpuronomerpuueckue OO6acTh ompeeNieHrss ¥ MHOXXECTBO 3HAYCHUN TPUTOHOMETPUYECKHUX (DYHKIIUH.

¢byHKIMH, UX CBOWCTBAa U

YérHocTh, HEYETHOCTh, NEPUOJUYHOCTh TPUTOHOMETPUYECKHX  (YHKLUH.

rpaduxu CaoticTBa u rpaduku QYyHKIUH y = COS X, Y = sin X, y = tg X, y = ctg X.
KomM6unmnpoBanHoe 3aHsTHE.

Tewma 8.7 Coneprkanue ydeOHOro Marepuana

[IpeobpazoBanue CxaTue u pacTskeHne rpapKoB TPUTOHOMETPHUYECKUX (PYHKIIUIA.

rpadgukoB IIpeoOpa3oBanue rpaguKOB TPUTOHOMETPUYECKUX PyHKIMIT

TPUTOHOMCTPUHUCCKHX IpakTHYecKoe 3ansTHeNel5 «IIpeobpazoBannue rpadHKOB

bynxunit TPUTOHOMETPHUECKUX (PYHKIIHIT»

Tema 8.8 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJep:KaHue (copep:kanue

Ornucanue Pa3JINYHBIX | MPUKJIATHOTO MOIYJIs)

IPOLECCOB €  IMOMOIIBIO
rpa¢pukoB  (QyHKUIUH B

AHaJu3 nocTpoeHysi rpa)uKoOB TPUTOHOMETPHYECKUX (PYHKIMIA, C IOMOIILIO
IBM.

BBIYUCITUTEIEHBIX IIpakTnyeckoe 3anatue Nel6 «IlocTpoeHue wu aHaau3 rpadukoB
MalIHax. TPUroHOMeTpHYecKuX pyHkumii B nporpamme «Excel»»
Tema 8.9 Coneprxanue yueOHOro MaTepuaia
OO6patHble OO6parHble Tpuronomerpuyeckue GyHkuu. Mx cBolicTBa u rpaduku
TPUTOHOMETPUUYECKHE
KomOunmnpoBaHHoe 3aHsATHE
byHKIMHA
Tema 8.10 Copepxanue yueOHOro Marepuana
Tpuronomerpuyueckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHEe tg X = a, ctg X = a.

YpaBHCHHA U HCPABCHCTBA

Pemenne TPUTOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THWIIOB: HpOCTCﬁHlHC
TPUTOHOMCTPHUYCCKUC YpPAaBHCHHA, CBOAAINUCCA K KBaApPAaTHBIM, PCIIACMBIC
Pa3JI0KCHUCM Ha MHOXUTCIIN, OAHOPOAHLIC.

HpOCTCﬁIHHC TPUTOHOMCTPUYICCKNEC HCPABCHCTBA
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KombOunupoBanHoe 3aHsrtue.

Tema 8.10Pemenue | Comeprkanue yueOHOTO MaTepuaia 4
TPUTOHOMETPUUECKUX VYpaBHeHHe cOs X = a. YpaBHEHHUE Sin X = a. YpaBHeHHe tg x = a, ctg X = a.
YPaBHEHMI U HEPABCHCTB | PemieHne TpPUTOHOMETPUYECKUX YPABHEHUH OCHOBHBIX THIIOB: TIPOCTEHINNE
TPUTOHOMETPUYECKHE YPAaBHEHHUs, CBOJASIIMECS K KBaJpaTHBIM, pEIIaeMble
pa3I0KEHUEM Ha MHOKUTENH, OHOPOIHBIE.
IIpocreiiine TPUrOHOMETPUYECKUE HEPABEHCTBA
IIpakTnyeckas padoraNel7«PemieHue TPUrOHOMETPHYECKHMX YPaBHEHUH W
HepaBeHCTB»
Tema 8.11 CogepxaHue yueOHOro MaTepuala
Cucremsl CucreMsl IPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN 2
TPUTOHOMETPUYECKHUX Komb6unnpoBanHoe 3aHsaTue
ypaBHEHUH
Tewma 8.12 Coneprkanue ydeOHOro Marepuana
Pemienne 3amau. ocHosel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPaBHEHUM U HEPABEHCTB B TOM YHMCJIE C UCIOJb30BAHUEM 2
Tpuronomerpuueckue CBOWCTB (pyHKLIUH.
byHKIIUU Kontpoabnas padoraNe7
Pa3znen 9. IlpousBoanas 40
byHxkuum, ee
NpUMeHeHue
Tema 9.1 Coneprkanue yaeOHOro MaTepuana OK-01. OK-02
TTousrue MIPOU3BOIHOMU. | Ompe/iesieHre YUCIOBOM MOCIeIOBATSILHOCTH B CIIOCOOBI ee 3aaanus. CBolicTBa OK- 03’ OK-0 4’
@opMynsl M TpaBWIIA | YHCIOBBIX IMOCIENOBaTeIbHOCTEH. OmnpeneneHue mnpeaena mocieaoBaTeIbHOCTH. OK—OSJ OK-0 6’
g depeHIIMpOBaHUS Bouncnenne  mpesnenoB  mocienoBarenbHocTed.  Ilpemen  gyHkumm  Ha 2 OI’(— 07 ’
6eckoneunoctu. llpemen ¢ynkuuun B Touke. [lpupamenue aprymeHTa. K 1.3. TIK 2.5
[Ipupamenue ¢yHxkuuu. 3anayv, OPUBOAAIINE K MOHATHUIO IPOU3BOIHOM. K 4 5’ K 5.1
Omnpenenenne Npon3BOIHON. ANTOPUTM OTBICKAHUS IPOU3BOAHOMN - )
Komb6unupoBanHoe 3aHsaTue
Tema 9.2 Coneprkanne y4eOHOT0 MaTeprana
[IpousBoHbIE cyMMBl, | @opmynsl auddepenunpoBanus. [Ipasuna quddepenunpoBanus 2

37




pPa3sHOCTU  HIPOU3BCACHUA,

KombOunupoBanHoe 3aHstue

4acTHOTO
Tema 9.3 Copepxanre yaeOHOTO MaTepuaa
JuddepenunpoBanue ®opmy.sl Judpdepenunpoanus. [lpasuiaa nudppepennupoBanus

3JIEMEHTAPHBIX (DYHKIUH H
KOMOWHAMK (yHKITAN

IIpakTnueckoe 3ansitue Nel8 «IlpousBogHast 3j1eMeHTAPHOMH (PYHKIIMID)

Tema 9.4
IIpousBogHass  CIOXKHOM

byHKIIUU

Conepxanue yaeOHOro MaTepHraia

Onpenenenue cioxxuon Gynkuu. Ipon3BoaHas CI0KHON QYHKIIUN

KomOunupoBanHoe 3anstue

Tema 9.5
[TpousBoaHas CIIOKHOM

byHKIIUN

Copepxanue yueOHOT0o MaTepuana

JuddepeHurpoBanne CI0KHBIX PyHKIUI

IIpakTuyeckoe 3ansaTue Nel9 «IIponzBoaHasn cjioxkHoi pyHKINI»

Tema 9.6

Ilonsitue 0
HENPEPBIBHOCTH (YHKITUH.
Meron nHTEpBAIOB

Cogepxanue yueOHOro MaTepuana

[Tonstue nenpepbiBHOW (yHkuuu. CBoiicTBa HempepbiBHOW (yHKUIMU. CBs3b
MEXJy HENpephIBHOCThIO U uddepeHpyeMocTio  (QYHKIMH B TOYKE.
AJNTOPUTM pEIICHHs] HEPABEHCTB METOJIOM MHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.7 Copepxanue yaeOHOTO MaTepuana
I'eomeTpuueckuit u | ['eomeTpruyeckuii CMBICIT TPOU3BOAHOW (YHKIHH — YIIO0BOH KO3PPHUIHEHT
buznveckuit CMBICII | KacaTelbHOM K rpaduKy (yHKIIMU B TOUYKE. YpaBHEHHE KacaTelbHOU K Tpaduxy
MPOU3BOAHOMN GyHKIMHA. AJITOPUTM COCTABJICHHs] YpaBHEHUS KacaTeJbHOU K rpaduky QyHKIIHN
y=f(x)
KoMOunmpoBanHoe 3anstue
Tema 9.8 Coneprxanue yueOHOro MaTepuaa
duznyeckuii CMBICIT | PU3NUYeCKUl (MeXaHUYeCKHIl) CMBbIC/ MPOU3BOAHOI — MTHOBEHHAsl CKOPOCTh
MIPOU3BOIHOM B | B MOMEHT BpeMeHH t: v =S’ (t)
npo(heCcCHOHATBHBIX IIpakTuueckoe 3ansiTue Ne2() «®@u3nyecKuii CMbICJ NPOU3BOTHON»
3aJa49ax
Tema 9.9 Coneprkanue yaeOHOT0 MaTeprana
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MOHOTOHHOCTD  (DYHKITHH.
Touku 3xcTpeMyMa

Bospacranne u yObiBaHue (DYHKIIMM, COOTBETCTBHE BO3pAcTaHUS U yOBIBaHUS
¢yHkuuMu 3HaKy npou3BOAHOW. IloHSATHE NTPOM3BOIHOW BBICHIETO MOPSIKA,

COOTBETCTBUE 3HAKa BTOPOW MPOM3BOJHOW BBHIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU 4
Ha OTpe3ke. 3aJjaun Ha MAaKCUMYM U MUHUMYM. [oHATHE acCHMOTOTHI, CIIOCOOBI MX
olnpeneneHus. AJrOpUTM UCCIENOBaHUS (PYHKLIMU U IOCTPOEHUsS ee rpaduka c
MTOMOIIBbIO TPOU3BOAHOM. JIpoOHO-TMHElHAs QyHKITUS
KomOunmnpoBaHHoe 3aHATHE
Tema 9.10 Copepxanue yaeOHOTO MaTepuaa
HccnenoBanune GpyHKIui 1
HccnenoBanue GpyHKIMM HAa MOHOTOHHOCTb M TOCTPOEHHE I'PpauKOB.
MOCTPOCHHE TpaUKOB 4
KomOunupoBanHoe 3anstue
Tema 9.11 Haubombemee u | Conepkanue y4eOHOTO MaTepuaia
HalMEHbIIIee 3HayeHus | Haxoxaenne HamOOJbIIEro M HAUMEHBIIETO0 3HaueHUW (YHKIUH, MOCTPOEHUE
byHKIHIN rpaMKOB MHOTOUWICHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTUYECKOI0 aHaIu3a 2
KomOunupoBanHoe 3anstue
Tema 9.12 IIpodeccnonanbHO-0pHEHTHPOBAHHOE coJep;KaHue (conepxanue
Haxoxnenue NPHUKJIATHOTO MOIYJISA)
ONTUMAJIBHOTO pe3ynbTaTa | HamMenbee n HauOoabIee 3HAYeHHe pyHkuuu. [Ipumenenne npon3BoaHoi 6
C MOMOIIBIO TNPOU3BOJHON | MPHM  HAXOKIEHHEe  ONTHMAJbHBIX  3HAYeHHH B CHEUAJBHOCTH
B IPAaKTUYECKUX 3a/1a4ax HH(POPMALMOHHbIE CHCTEMbI U POrpaMMHPOBaHMNe.
IIpakTnueckoe 3aHaTHe Ne21 «Co3gaHue aJropuTMa  HAXOXKICHHSA
ONTUMAJBHOIO Pe3yJIbTaTa ¢ IOMOIIbLIO TPOU3BOAHON»
«Tema 9.13 Coneprkanue y4eOHOro MaTepuana
Pemenne 3agad. | @opmynsl u npasuia auddepenurpoBanus. MccnenoBanue GpyHKIMA ¢ TOMOIIBIO
[TpousBoanas GyHKkIMH, ee | mpou3BoaHON. Hanbomnbiiiee 1 HaMMeHbIIIee 3HAYCHHS (PYHKIIUH 2
pUMEHEHHE KonTpoJsbHas pa6oraNe8
Pa3nea 10. 14 OK-01, OK-02,
IlepBooOpa3nas OK-03, OK-04,
¢pyHkuumn, ee OK-05, OK-06,
NpUMeHeHue OK-07
Tema 10.1 Copneprxanue yueOHOro MaTepuaa IIK 1.3, IIK 2.5
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[TepBooOpaznas (pyHKIMH.

33.2[21‘-121 O BOCCTAHOBJICHMHN 3aKOHa ABHMXKCHUA II0 HU3BECTHOM CKOpPOCTH. IlonsTue

[TpaBuna HAXO0XJICHUs | UHTerpupoBanus. O3HAKOMIICHHE C TIOHATHEM HHTErpajia U MepBOOOpa3HOM is

1epBOOOpa3HBIX ¢byaknun y=f(x). Pemenue 3agau Ha cBsI3b NEpPBOOOPA3HON M €€ MPOU3BOIAHOM,
BBIUMCJICHUE TEPBOOOpA3HON i AaHHOW QyHKOuu. Tabmuma dopmyn s
HAXO0XICHUA MepBooOpa3HbIX. M3ydyeHre npaBuiia BEIUMCICHUS IEPBOOOpa3HON
Kom6unupoBanHoe 3ansatue

Tema 10.2 Copepxanre yaeOHOTO MaTepuaa

[lmomane KpUBOIMHEUHOU
Tparnenuu. dopmyna
Hrrotona — Jleitbuuiia

3anauy, NPUBOASIINE K IOHSTHUIO OINPEAEIEHHOIO MHTErpaja — O BBIUMCIEHUU
IJIOIIAAM  KPUBOJMHEWHOW Tpameuuv, O IepeMelieHun Touku. [loHsTue
OIIPEACIIEHHOIO  MHTErpasa. ['eomeTpuueckuii u  (pu3MUEeCKUd  CMBICI

ompezaeneHHoro unrerpaia. @opmyna Hetorona— Jleitouuia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 10.3
Heonpenenennsiii u
OINPEIEIICHHBIN HHTETPAJIbI

Cogepxanue yueOHOro MaTepuana

ITousTue HCOMMPCACIICHHOIO MHTCTpajia

KomOuHupoBanHoe 3aHsTue

Tema 10.4

ITousarue 00
OTIPENICIICHHOM HMHTEerpaje
KaK [UIOIIAIN

KPHUBOJIMHEWHOH Tpanenun

Copepxanue yueOHOTo MaTepuana

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O UHTETpajia

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.5
OnpeneneHHblil  MHTErpanl

IIpojeccrnona/IbHO-OpHEHTHPOBAHHOE
NPHUKJIATHOT0 MOAYJIfA)

CoAECpKaAaHUEC (conepma}me

IIK 4.5, IIK 5.1

B JKM3HH I'eomerpuyeckuii cMbICJ onpeneeHHOro uHrerpana. @opmyaa Herorona -
JleitOnunna.
Hcnonb3oBaHue onpeaeeHHOr0 MHTErpajia B pasJIMYHbIX POrpaMMax.
IIpakTnuyeckoe 3ansitue Ne22 «Pemenme 3aqa4  Ha  NpUMeHEHHe
OIpe/ie/ICHHOT0 MHTEerpaJia B 3JIeKTPOTEXHUKE»

Tema 10.6 Coneprkanne y4eOHOT0 MaTepurana

Pemenne 3amad. | [leppooOpasHass  gynkuuu. [lpaBunma HaxoxneHus nepBooOpasHbix. Ee

[lepBoobOpasnas ¢yHKIUY,

IIPUMEHEHHE
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€€ IPUMEHEHHUE

KonTpoubsnas paéoraNe9

Pazpnen 11 40
MHOrorpaHHUKH W TeJja
BpAlllCHUA
Tema 11.1 Cogneprkanue ydeOHOro MaTepuaia
Bepmmnel, pebpa, rpanu | [Tonsitue MHOrorpanHuka. Ero ajeMeHThI: BepIlnHbI, peOpa, rpanu. J(uaroHas.
MHOT'OTpaHHHUKA CeueHnue. Bollykiibie 1 HEBBIITYKJIBIE MHOTOIPAHHUKH

KoMOMHHPOBaHHOE 3aHSTHE 2
Tema 11.2 Copepxanre yaeOHOTO MaTepuaa
[Ipusma, ee | [lonarue mpusmsbl. Ee ocHOBaHus u 60koBble rpanu. Beicota npusmel. [IpsMas u
COCTaBJIAIONIME, CEYEHME. | HaKJIOHHas npusMma. [IpaBunbHas npusma. Ee ceuenue
[lpsivasi 1 mpaBuibHas | KoMOMHUPOBaHHOE 3aHSTHE 2
MIPU3MBbI
Tema 11.3 Coneprkanue y4eOHOro Matepuana
[Tapamtenenunen, Ky0. | [lapannenenunen, cBoiicTBa HPSMOYrOJBHOrO napaienenunena, kyo. CedeHnue
Ceuenue KyOa, | Kkyba, mapasuienenumneaa
napajuiesenumnena KomOuHMpoBaHHOE 3aHATHE 2
Tema 11.4 Coneprxanue yueOHOro MaTepuaa
[Tupamupa, ee | [lupamuna u ee osnementsl. CeueHue mnupamuasl. [IpaBuibHas nHpaMua.
COCTaBJISIONINE, CEYCHME. | Y CceUCHHAs MUpaMU/Ia
IlpaBunbHas  MUpaMMIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 11.5 Coneprxanue yueOHOro MaTepuaia
BbokoBas U nojHas | [Inomaas OOKOBOM M MOJHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MIOBEPXHOCTh npu3Mbl, | KoMOMHUpOBaHHOE 3aHITHE 2
MUPaMU/IBI
Tema 11.6 Coneprkanne y4eOHOT0 MaTeprana
Cummerpust B KyOe, | CHMMETpHSI OTHOCHTEIBHO TOYKH, HPSIMOM, TUTOCKOCTH. CHMMETpUsi B KyOe,
napajuieienunese, napajuiesienunesie, npusMe, nupamusie 2

Mpu3Me, MupaMuac

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 11.7

IMpodeccnoHaILHO-OPHEHTHPOBAHHOE cojiep:kaHue (comep:xanue

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

IIK 1.3, IIK 2.5

IIK 4.5, IIK 5.1
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Pemenue
CTEPEOMETPUYECKUX 3a]1a4

NPHUKJIATHOTO MOIYJIA)

Pemenne crepeoMeTprnyecKuX 3a7a4 HA MHOTOTPAHHHUKH JUISI CO3IaHUS
3Du3o0pakeHuii.

IIpakTuyeckoe 3anHsitue Ne23 «PeleHue cTepeoMeTpHYECKHX 3ajJa4 Ha
MHOTOTPAHHUKH € TOMOUIbI0 BU3yaau3anuu B 3D peanuzannm»

Tema 11.8 Copepxanne yaeOHOTO MaTepuaa

[IpaBunbHbBIE IlonsiTne mNpaBWJILHOIO  MHororpanHuka. CBoiicTBa  NPaBUJIbHBIX

MHOT'OTPaHHUKH, UX | MHOTOTPAHHHKOB

CBOMCTBA IIpakTuyeckoe 3ansitue Ne24 «lIpaBuiibHble MHOTOIPAHHUKH M HX
CBOHCTBa»

Tema 11.9 Copepxanue yueOHOT0o MaTepuana

Hununmp, ero | llunuunap u ero snemenTsl. CedueHue MWIMHIpA (HapaiieIbHOE OCHOBAHUIO U

cocrasitromne. CedeHue

ocu). Pa3zBepTka nununapa

HUAJTUHApA KomMb6unmnpoBanHoe 3aHstue

Tema 11.10 Cogepxanue yueOHOTro MaTepuala

Konyec, ero | Konyc m ero snementsl. CedeHue KoHyca (HapajUleIbHOE OCHOBAHUIO U
cocrapisrone. CedueHue | mpoxosiiee yepe3 BepIInHY), KOHHYECKUe ceueHus. Pa3BepTka koHyca

KOHyca KomM6unmnpoBanHoe 3aHsTue

Tema 11.11 Coneprkanue yaeOHOro MaTepuana

VY cedeHHbIit KOHYC. | YceueHHbIH KoHYC. Ero oOpa3zyromas u BeicoTa. CedeHne yceueHHOro KOHyca
Ceuenue yceueHHOro | KoMOMHUpPOBaHHOE 3aHATHE

KOHyca

Tema 11.12 Coneprxanue yueOHOro MaTepuaia

[Tap u chepa, ux ceuenus

[Map u cdepa. Bzaumuoe pacnosnoxxkenue cdepsl U miockoctu. CeueHue 1apa,
cdepsl

KomMmOuHMpOoBaHHOE 3aHsTHE

Tema 11.13
ITonsate 00 o0BEME Tena.
OTHolIeHnE 00BEMOB

OJTOOHBIX TEN

CogepxaHue yaeOHOTO MaTepuana

[Tonarue o6 o6beme Tena. OOBeM Kyba M NMPSAMOYTOJBHOIO Mapasliesenunesa.
O6vem mpusmbl U mwimHApa. OTHoIIEHHME OO0BEMOB MOJOOHBIX — Tell.
['eomeTpuyeCKnd CMBICH ONPEAEIIUTENS 3-T0 OpAIKa
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KombOunupoBanHoe 3aHstue

Tema 11.14
O0BbEMBI u JIOIIA N

MOBEPXHOCTEH Tell

IIpojeccrnoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOT0 MOIYJIA)

coJep;KaHue (copep:xkanue

Pemenue CTEPEOMETPUIECCKHUX 3a/lavd HA pacueT 00beMOB U nJiomaaen

NMOBEPXHOCTEH TeJI BpalleHus B clieuaJbHbIX nporpammax. Ilocrpoenue 4
cTepeoMeTpHYecKUX YepTexeil B mporpamme «Kommacy
IIpakTuyeckoe 3ansTue Ne2S5 «Co3naHne AaHMMHUPOBAHHBIX YepTe:Keil Te
BpallleHUs, pacyeT UX 00beMOB M IJIOIIA/Ieil IOBEPXHOCTH»
Tema 11.15 Coneprkanue yaeOHOro MaTepuana
Kom6unanuu KoMOuHanuu reoMeTpu4ecKux TeJi
MHOIOrpaHHUKOB U Tel | [IpakTuyeckoe 3ansitue Ne26 «KomOmHanmm MHOTOIPAHHHUKOB H  TeJ 2
BpaIieHus BpalleHHs»
Tema 11.16 Cogepxanue yueOHOTo MaTepuana
I'eomerpuueckue HUcnosb3oBaHue KOMOMHAIMH MHOTOIPDAHHMKOB M TeJl BpalleHHs B
KOMOMHALIMM Ha IPAKTUKE | MPaKTHKO-OPHEHTHPOBAHHBIX 3agadax co3ganus 3D mogeneii 3nanmii B
MporpamMmax. 2
IIpakTunyeckoe 3aHATHE Ne27 «Acnoan3oBanue KOMOMHAIU I
MHOTOTPAHHUKOB M TeJl BPallleH!sl B MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4ax
co3nanus 3D mopeneii 31aHuil B NPUKJIAJHBIX IPOrpaMMax»
Tema 11.17 Coneprxanue yueOHOro MaTepuaa
Pewenue 3a1a4. | OOBEMBI U TUIOMIAIU TTOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHUs
Muororpanuukn U Ttena | KourpoJsuas padora Nel( 2
BpaIieHus
3 cemecTp
Paznen 12. 12 OK-01, OK-02,
MHo:kecTBa. JJIeMEHThI OK-03, OK-04,
Teopuu rpaoB OK-05, OK-07
Tema 12.1 Coneprxanue yueOHOro MaTepuaa IIK 1.3, [IK 2.5
MmuoxecTBa [Tonsitne MuoxectBa. [lonmaOX)ecTBO. Oniepanuy ¢ MHOKECTBAMH IIK 4.5, IIK 5.1
KomMmOuHMpoBaHHOE 3aHsTHE 4
Tema 12.2 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
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Onepanuu ¢ MHOXKECTBaMU

NMPHUKJIATHOT0 MOTYJIA)

Onepanuum ¢ MHOXKeCTBAMHM B Pa3JIMYHBIX mNporpamMMax. Pemenne 2
NPHUKJIATHBIX 32124,
IIpakTuyeckoe 3anHsitue Ne28 «Omnepamum ¢ MHOKeCTBAMHM B MNporpamMme
«Excel». Pemienue npuk/jaagHbIx 3a1a4»
Tema 12.3 Coneprkanue ydeOHOro MaTepuaia
I'padms Ilonsitue rpada. Cesasublii rpad, nepeBo, nHMkJ rpag Ha IUIOCKOCTH B
CIenraaIbHOCTH MH(OPMAIMOHHBIE CHCTEMbI U IPOTPAMMHUPOBAHHE . 4
IIpakTyeckas padora Ne29 «IlonsTie rpaga. CesisHbli rpad, 1epeBo, HHKJI
rpajp Ha IUIOCKOCTH B CHENHMAJBLHOCTH HHPOPMALMOHHbIC CHCTEMBbI H
NPOrpaMMHUPOBAHUE»
Tema 12.4 Copepxanue yueOHOT0o MaTepuana
Pemenue 3ama4. | Onepanuu ¢ MHokecTBamMHu. OmMCaHME pealbHbIX CUTYallUd C IOMOIIBIO
MmuoxectBa, I'padbl u ux | muoxects. [Ipumenerne rpadoB K PEIICHAIO 3a1a4
IIPUMEHEHHUE KonrpoJsbnast padora Nell 2
Pasmen 13. DiaeMeHTHI 22
KOMOHWHATOPHKH,
CTATHCTHKH M TEOPHH
BEpPOSATHOCTEH
Tema 13.1 Coneprkanue yaeOHOro MaTepuana
OcHoBHbIE nouATHs | [lepectaHOBKH, pa3MelIeHUs], COUETaHUSI. OK-01, OK-02,
KOMOMHATOPUKHU 4 OK-03, OK-04,
KomOunupoBanHoe 3aHsTHE. OK-05, OK-07
Tema 13.2 Coneprxanue ydyeOHOro MaTepuaa MK 1.3, [IK 2.5
CoOsiTue, BEPOATHOCTL | COBMECTHbIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSITHOCTH CYMMBI MK 4.5, [IK 5.1
coObiTus.  CIOXKEHHE U | COOBITUH. YCJIOBHAasS BEpPOSTHOCTh. 3aBHCHUMBIC U HE3aBHCHUMBIC COOBITHS.
YMHOKEHHE BEPOATHOCTEN | TeopeMbl 0 BEPOSITHOCTH IPOU3BEACHUS COOBITHIA.
6

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 13.3
BepositHOCTB B

IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOIYJIA)

coep:KaHue (cogep:xkanue
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npodecCuoHATBEHBIX

KomoOunaropusble 3agauu. [{ludgposas 3amura nupopmannu. OTHOCHTEIbHAS

3aja4ax yacTtora coObITHS, CBOHCTBO ee ycrodumBocTu. CrarucTH4Yeckoe
ompenesieHne  BeposiTHOCTH. OueHKa  BepOSITHOCTH  cOoObLITHSL B 2
npogeccnoHAJIbHBIX 33/1a4aX.
IIpakTnueckoe 3ansaTue Ne30 «PemeHue KOMOMHATOPHBIX 3a4aYM Ha
HU(POBYIO 3a1IUTY MH(OPMATUI
Tema 13.4 Copepxanre yaeOHOTO MaTepuaa
JuckperHas  ciy4aiHas | Bugel cnyvaifHbix BenmuuuH. OmnpeneneHue JUCKPETHOW CIydailHON BeTMYUHBI.
BEJINYMHA, 3aKOH ec | 3aKOH pacHpelielieHUs] JUCKPEeTHOW ciydyailHOM BennuuHbl. Ee 4ucioBble
pacrpeaeaeHust XapaKTePUCTHKH 2
Komb6unnpoBanHoe 3aHsatue
Tema 13.5 Cogepxanue yueOHOTo MaTepuana
3ajmaun  Marematudyecko | Bapmanmonusiii psin. I[lommron wacror u  rucrorpamma. CraTHCTHYeCKHe
CTaTUCTUKH XapaKTEepUCTHKU psiJia HAOII0JaeMbIX TaHHBIX
KomOunupoBanHoe 3anstue
2
Tema 13.6 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
CocraBieHue TabIuI W | MPUKJIATHOTO MOXYJIsI)
JarpaMM Ha MPaKTHUKE IlepBuunasi o00paGoTka cTaTHCTHYeCKHX JAaHHbIX. ['paduyeckoe wux 4
NnpeacTaBjJeHle B MNPHUKJIAIHBIX nporpamMmax. Haxoxknenune cpegHux
XapaKTePUCTHK, HA0II01aeMbIX JAHHBIX.
IIpakTnyeckoe 3aHATHE Ne31 «I'paduueckoe npeacTaBjeHue
CTATUCTHYECKUX JAHHBIX B MPHUKJIAIHBIX POrpaMMax M pacuyeT UX CPeJHHUX
MATEeMAaTHYECKHUX XaPAKTePHUCTHK»
Tema 13.7 Coneprxanue yueOHOro MaTepuaa
Pemenue 3aja4. | OneMeHThl KOoMOMHaTOpuKU. CoObITHE, BEpPOATHOCTH cOObITHA. CloXeHue u
OneMeHThI YMHOKEHHE BEPOATHOCTEN
KOMOUHATOPHKH, KonTpoabHas padora Nel2 2
CTaTUCTUKH U TEOPHH
BEPOATHOCTEMN
Pasznen 14. YpaBHenus u 22 OK-01, OK-02,
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HepaBeHCTBa
Tema 14.1 Copepxanne yaeOHOTO MaTepuaa
PaBHOCHIIBHOCTB PaBHOCWIIBHOCTH ypaBHeHMI U HepaBeHCTB. Ompenenenus. OCHOBHbIE TEOPEMbI

YpaBHEHUH W HEPABEHCTB.
OO01me MEeTOIbI perICHUS

PAaBHOCWIJIBHBIX TIEPEXOAaX B YypaBHEHHMSIX W HepaBeHCTBax. OOmme MeTosl
pelIeHus] ypaBHEHUI: Mepexo OT paBeHCTBA (PYHKIMH K PaBEHCTBY apryMEHTOB
JUIS. MOHOTOHHBIX (DYHKIMHA, METO/ Pa3JIOKeHUsT Ha MHOXKUTEIH, METO/ BBEJICHUS
HOBOH MepeMeHHO!, (YHKINOHATBHO-TpapuIecKuii METOx

KomOunupoBanHoe 3anstue

Tewma 14.2 Copepxanre yaeOHOTO MaTepuaa
I'padmueckuit MeTo | O0mue MeToIbl pelIeHHs HEePaBEeHCTB: IepexoJ OT CpaBHEHHs 3HAYCHUU
pelieHus YPaBHECHHH, | GYHKIUH K CPABHEHUIO 3HAUCHUI apTyMEHTOB JUISi MOHOTOHHBIX (DYHKIIUH, METO/T
HEPABEHCTB UHTEPBANIOB, (PYyHKUMOHANbHO-Tpadudyeckuii wmeron. ['paduueckuit Merton
pellieHus: ypaBHEHUN U HEPABEHCTB
KomM6unupoBanHoe 3aHstue
Tema 14.3 Coneprkanue ydeOHOro MaTepuana

VYpaBHEHHs U HEPABEHCTBA

OHpe,I[GJ'IeHI/IC MOAOYJIA. PaCKpHTI/Ie MOAyJIsL 1O OHpPCACIICHULO. HpOCTCﬁHIHG

C MOAyJIEM YPaBHEHHUS M HEPABEHCTBA C MoayJieM. [IpuMeHeHe paBHOCUIIBHBIX IIEPEXOJ0B B
OIPECIICHHBIX TUIAX YPAaBHEHUI 1 HEPABEHCTB C MOAYJIEM
KomOunmnpoBaHHoe 3aHsATHE

Tema 14.4 Coneprxanue yueOHOro MaTepuaia

YpaBHEHHsI U HEPABEHCTBA
C mapamMeTpaMu

3HakoMCTBO ¢ mnapaMmerpoM. Ilpocreiimme ypaBHEHHS U HEpPaBEHCTBA C
napameTpoM

KombOunnpoBanHoe 3aHsTHE

Tewma 14.5

CocraBiieHne W pelicHHE
npodecCHOHANBHBIX 3a/1au
C IOMOIIBIO YPaBHEHUU

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE
NPHUKJIATHOT0 MOIYJIS)

coJep:KaHue (copep:xkanue

Pemenne TekcTOBBIX 3a71a4 TPO(HECCHOHATIBHOTO COIEPIKAHUS

IMpakTuyeckne 3ansaTus Ne32 «Pemenne TeKCTOBBIX 3a7a4 TPOPECCHOHATEHOTO
COJIepKaHUs»

Tema 14.6

Cogepxanne yaeOHOTO MaTepuana

OK-03, OK-04,
OK-05, OK-06,

OK-07

IIK 1.3, [IK 2.5
IIK 4.5, IIK 5.1
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Pewmenue 3a1a4. | O0mue MeToabl pelieHNs] yPaBHEHUI. YpaBHeHHUs] M HEPABEHCTBA € MOJyJ1eM
VYpaBHEHMsI U HEPABEHCTBA | M ¢ mapameTpamu B mporpamme Excel.
IIpakTuyeckoe 3ansitue Ne33 «OOmmMe MeToabl PpelleHHs] YpPaBHEHHId. 2
YpaBHeHusI 1 HepaBeHCTBA ¢ MOAYJIeM M ¢ MapaMeTpaMH B NporpaMmme
Excel»
KoncyabTanuun 2
IIpomexyTouHas aTrecTanus (AK3aMeH+KOHCYIbTALMH) 6
Bcero: 332
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2.3 MexkaucuunanHAPHbLIH MOAX0

B cootBercTtBHE cO PT'OC COO u ®I'OC CIIO 0ocHOBHBIMHM MOIXOIaMHU B
MpenogaBaHuy AUCIUIIIUHBI SIBJISIOTCS:

1. CHCTGMHO-I{CHTGJ’ILHOCTHHﬁ moaxoa - 9TO HHTCTpanusd CUCTCMHOI'O H
ACATCIBHOCTHOI'O IMOAXOO0B, I'A€ LCJIIb, MCTOAMKA O6y‘ICHI/IH OIpCACIIAOTCA C
HOSHHI/Iﬁ CHUCTCMHOI'O IIOAXO0aAa, a ,H@HTCHBHOCTHBIﬁ moaxona pacCMaTpuBacTCA Kak
HHCTPYMCHT JOCTHIKCHUA LCJIN.

2. KOMIIETEHTHOCTHBIH TOAXOX - OJTO MPHOPUTETHAS OPHEHTAIHS
oOpa3oBaHHMsi Ha  €ro  pe3yabTaTbl:  (opMHpOBaHHE  HEOOXOAMMBIX
OOLIEKYJIBTYPHBIX M MPO(EeCcCHOHATBHBIX KOMIIETEHLUH, CaMOOIpeesieHuE,
COLIMAJIN3ALUIO0, Pa3BUTHE HHIUBUAYATBHOCTH U CAMOAKTYaJIN3ALIHIO.

MexXaUCIUIUIMHAPHBIA  MOAX0J K OTOOpY COJEp)KaHHUsS JTUCHUTIINHBI
OH.07(y) Marematuka ¢ ydyeroM mnpodeccuoHanbHoi HampasiaeHHocTH [IIICC3
npeacTaBiieHbl B Tadnuie 1.

MexIuCUMIUIMHAPHBIA  TOAX0Jl K OTOOpY coaepiKaHus AUCHHUILIAHBI
O.07(y) MaremaTtuka ¢ ydetroMm mpodeccuoHanbHoi HampasiaeHHocTd [ITICC3
MIPE/ICTABIICH B Ta0OMIIE 2.

MeXIUCIMIUVIMHAPHOCTh ~ PEAM3YyeTCsd  4Yepe3  MEXIUCHUIUIMHAPHBIC
(MEeXMpeaMEeTHbIE) CBSI3M  PA3HOTO THMA U TMPOSIBISETCS B  CHOCOOHOCTH
00y4Jarommxcsi y4acTBOBaTh B PEIICHUH KOMIUIEKCHBIX 3a/1au.

MexIuCUUIUIMHAPHBIE CBSI3M MPEIOIaraloT B3aUMHYIO COIIACOBAHHOCTH
nporpaMMm y4eOHBIX AUCHHUIUIMH U KypCOB, OOYCIIOBJIICHHYIO XapaKTEpPOM HayK U
JTUTAKTUYECKUMHU TIEIISIMU.

[IpeemMcTBEHHOCTh 00pa3OBaTEIBHBIX PE3YJIHTATOB OO0IIE00pa30BaATEILHON
IMIOATOTOBKHU 00€CIIEUnBaAETC:

— MEXAUCITUTUTMHAPHBIM MOJIX0/IOM K otbopy CoJlepKaHus
oOmeoOpazoBarenpbHoil auciumuinebl (qanee OII) ¢ yuerom mpodeccruoHanbHOR
HanpasyeHHocTH [ITICC3;
— unterpanmend OIl ¢ gucuuMmiMHaAMU W Kypcamu 0011e00pa3oBaTeIbHOTO
IUKIIA.

HNuTeHcudukanus yueoOHOro npoiecca JOCTUraeTcs Yepe3 HHTErPUPOBAHHBIC
3ansaTusa ¢ OIl u kypcamu 0611€00pa3oBaTEIBLHOTO IKUKIIA (Ta0aUIBI 1).
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MexkaucuIIMHAPHBIA MOAX0 K 0TO0PY coaepkanus gucuuminabl O.07(y) MaTteMaTuka ¢ y4eTomM
npogeccuonanbHoil HanpasJjeHHoctu IIIICC3

Tabumnna 1
HaumeHoBaHHne T€M OopasoBarteiabnbie| Bug sansarus. | O0bem HaumeHoBaHne TUCHUILINH Oo0bem
o6meodpazoBaTenbHoi qucuunannbl | Pesyasratei(OK) Bupn 4acoB O/J1, OI1, IM (MJK). 4acoB
ACATEIBLHOCTH HanmenoBanue Tem
00yuaromuxcs 0011e00pa30BaTEILHON TUCHHILITHbI
OH.07 (y). MaremaTuka OK 01 [IpakTuueckoe 2 O/1.08(y) NUudopmaTuka 2
Tema 1.3 OK 09 3aHATHE
PelleHye ypaBHEHHH 1 HEPABEHCTE Tema 7.IIpaktrueckas padota Ned
JuckperHoe (L poBoOe) IpeaCTaBICHUE
TEKCTOBOM, IpauIeCKOM, 3BYKOBOM
nH(OpMaNUY U BUICONHPOPMAITUU
OH.07(y). MaremaTuka OK 01-OK.09  [[IpakTudeckoe 2 OJ1.10 OcHoBBI 6€30MaCHOCTH 2
Tema 2.3. ITapannenbHOCTh NPSMBIX, OK 04 3aHATHE KHU3HEICIATCIIEHOCTH
MIPSAIMOM M TNIOCKOCTH, TUIOCKOCTEN OK 05
Tema: P-2 T-2.4 Opranuzauus
VH)KEHEPHOM 3alUThI
O/.07(y).. Matemartuka [IpakTnueckoe 2 OJ1.06 HoCcTpaHHBIH S3bIK 2
Tema 3.2 CBolicTBa CTENEeHHU € OK 01 3aHsTHE
palMOHAIBHBIM U IEHCTBUTEIBbHBIM 8§ 842‘ Tewma: 1.3.5. CpaBuutenbHas u
MOKa3aTeIsIMI MIPEBOCXO/IHASI CTENIEHU CPaBHEHUS
npujiaraTeabHbIX.
O/.07(y).. Maremartuka OK 01, OK 02, [IIpakTnueckoe 2 O/1.14 nauBruayalIbHBINA TPOEKT 2
Tema 3.6 Jlorapudm wumcna. Csoiictal] OK 03, OK 04, [3aHATHE
norapnQMos OK 05, OK 06 Tema 5:IIpaktuueckoe 3ansitue Ne 3.

OnpeneneHne 00bEKTa U NPeIMETa M0
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TEME UCCIICAOBaHUA

OH.07(y).. MaremaTuka OK 01, OK 02, |[IpakTrueckoe OJ1.08(y) NUudopmaTuka

Tema 4.3 [IpeoOpazoBanue| OK 03, OK 04, [3aHsATHE

TPUTOHOMETPUUECKUX BBIPAXKEHUI OK 05, OK 06 Tema 14. lpaxTacckas paGoralel0.
W3zyuenne onepanroHHbIX cucteM. Pabora c
rpadguaeckuM HHTepdEcoM MMoIb30BaTEIIS.

OH.07(y).. MaremaTuka OK 01, OK 02, |[IpakTuueckoe OJ1.08(y) NUudopmatuka

Tema 4.8 Pemenue tpuronomerpuueckux| OK 03, OK 04, [3aHsATHE

ypaBHEHHH 1 HEpABEHCTB OK 05, OK 06 Tema 15. [Ipaktuueckas padoraNelO.
N3ydenue onepauOHHBIX CUCTEM.
Pa6ota ¢ rpaduyeckum uaTepdeiicom
M10JIb30BATEIISL.

OM.07(y).. MaremaTuka OK 01, OK 02, |[IpakTrueckoe O/1.09 ®uznueckas KyJIbTypa

Tema 5.2  @opmynst u  mpasBwia] OK 03, OK 04, [3aHATHE

i bepeHIMpPOBaHHL. OK 05, OK 06 Tema 33. TakTuka HaagcHU:

TexHmka anddepeHIpoBanIs HHIMBUAYaIBHEIC, TPYIIIOBLIC 1
KOMaHHbIC TAKTUYECKHE JCHCTBUS.

OH.07(y).. MaremaTuka OK 01, OK 02, [ITpakTnueckoe OK. 01 KaprepHoe moaennpoBanue

Tema 6.3 [IpaBusbHBIE MHOTOTPAaHHUKH OK 03, OK 04, [3ansATHE

OK 05, OK 06

OH.07(y).. MaremaTuka OK 01, OK 02, [IIpakTnueckoe JJ1.01 OcHoBbI IpoeccuoHanbHOM

Tema 7.2 CobbiTHe, BeposiTHOCTH coObITHsA.| OK 03, OK 04, |3aHATHC NEATENHLHOCTH B 0011aCTH ITpaBa

CrnoxeHue 1 yMHOKEHHUE BEPOSATHOCTEN OK 05, OK 06
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IIpoduiabHass HAPABJACHHOCTh AMCUMIIIMHbI

Tabamnuna 2
IpeameTHoe conep:kanue OJ] Obpasosarenbn | Bua sansitust. Obnem HaumenoBanue IMCUHILIMH Obnem
ble Buj gesite IbHOCTH | 4YacoB OI1, IIM (MJIK) JacoB
Pe3yILTATHL 00y4Jarouuxcs

Tema 1.3. 'eomeTpusi HA JIOCKOCTH OK-01, OK-02, [Tpaktunueckoe 2 OI1.04 OcHOBBI AJTOPUTMHU3ANMH U 8

IpakTuyeckoe 3ansaTue Nel OK-03, OK-04, |3aHATHC NporpaMMupoBaHust

«Ilmomaamn miockux puryp B OK-05, OK-06,

CHenuajaLHOCTH HHPOPMAIMOHHBIE OK-07 geMa 2.1.

nepaTopsl A3bIKa
CHCTEMbI M IPOrPpaMMHPOBaAHKE)» MK 1.1, K 1.4 nporppaMfmponaHm[
MK 5.1, IIK 8.1

Tema 2.5. IlapajienbHble, OK-01, OK-03, |[IpakTnueckoe 4 OI1.08 OcHoBBI NpOeKTHPOBAHUS 0a3 4
nepneHIuKYyJIsIpHbIe, OK-04, OK-07 [3aHATHC JAAHHBIX
CKpelHMBaloNecs Npsivbie MK 1.1, IIK 1.4 TeXHOJIOrH1eCKUil npoduin

IIpakTuyeckoe 3ansaTHe NeS IIK 5.1, IIK 8.1 Tema 4

«Perenue 3a1a4 Ha OCTPOeHUE U a 5

BLIMHCICHHE B IPadHIeCcKoM POEKTHPOBaHME CTPYKTYP 0a3 TaHHBIX

perakTope»
Tema 3.4 Mpakruko-| OK-02, OK-03, |[Ipaktuyeckoe 4 OI1.04 OcHOBBI AJITOPUTMU3ALMH H 2
OPHECHTHPOBAHHBIEC 3ajpaun na| OK-04, OK-07 [3aHATHE nporpaMMHpOBaHHA
KOOP/JAUHATHOMH miaockocru| IIK 1.3, IIK 2.5
IIpakTnueckoe 3anaTue Ne7 «Pemenne| IIK 4.5, IIK 5.1 Tema 3.1.
3aay Ha JelicTBUS ¢ BEKTOpPaMH B Tpoueaypst u
KoopauHaTax B nporpamme Excel » ®yHKIHN.
Tema 7.7 Jlorapu¢msbl, crenenn wu| OK-01, OK-02, |[Ipaktnyeckoe 4 OI1.04 OcHOBBI AJITOPUTMHU3ALNH H 2
KOpHH anreopanuyeckux| OK-03, OK-04, [3aHATHC NPOrpaMMHUPOBAHUS
npogeccuonaibHo-opueHTupoBanubix | OK-05, OK-07
pacuyerax IIK 1.3, IIK 2.5

IIpakTnyeckoe 3ansaTne Nel3 IIK 4.5, IIK 5.1 Tema 5.3
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«AHAJH3 U IOCTPOEHUE BusyaiabHoe
Jorapupmuyeckux pyHKIUH B .
nporpamme «GRAPH» CoBbITHIHO-
ynpasJjsieMoe
NporpaMMHUpoOBaHue
Tema 8.8 Onucanme| OK-01, OK-02, |[Ipaktuueckoe OI1.08 OcHoBBI NpoeKTHPOBaHUs a3 4
Npou3BoACTBeHHBbIX  mpoueccoB  ¢| OK-03, OK-04, [3aHATHE AAHHBIX
NOMOIIbLI0 TPagUKOB (PyHKIHU I OK-05, OK-06, TeXHOJIOTHYECKUH Npopu.in
IIpakTuyeckoe 3anaTue Nel6 OK-07
«IlocTpoenne u anaau3 rpapukoB MK 1.3, 1K 2.5 Tema 2. N
N B3anmocBs3u B Mo/Ie/ISIX M PeIsIHMOHHBIH
TPUTOHOMETPHUECKIX PYHIKINI B MK 4.5, IIK 5.1 MOJIX0/] K MOCTPOCHH IO MoJieel
nporpamme «Excel»» p A
Tema 9.12 Haxo:xaenne ontumaabHoro | OK-01, OK-02, |[Ipaktuueckoe OI1.04 OcHOBBI AJITOPUTMU3ALMH U 8
pe3yJabTara ¢ IOMOIIbI0 POU3BOAHOM | OK-03, OK-04, [3aHATHE NPOrpaMMHUPOBAHNS
B MIPAKTHYECKHUX 3aJa4Yax OK-OS, OK-06,
IIpakTuyeckoe 3anaTue Ne2l OK-07 Tema 2.1.
«Co31aHHe aJrOpuTMA HAXOKACHUS K 1.3. TIK 2.5 Omnepartopsl s13bIKa
ONTHMAJILHOI0 pe3yJbTaTa C - ‘ NnporpaMmMHpoOBaHHus
MOMOIIBI0 IIPOU3BOJIHOIN» 1K 4.5, [IK 5.1
Tema 10.5 Onpenenennnlii narerpai Bl OK-01, OK-02, |I[Ipaktnyeckoe OI1.04 OcHOBBI AJITOPUTMHU3ALNH H 2
SKOHOMHMYECKHX 3a7a9ax OK-03, OK-04, [3aHATHC IIporpaMMHupoOBaHUs
IIpakTyeckoe 3ansaTHe Ne22 OK-05, OK-06,
Pemenne 3aga4  Ha  NpUMEHEHHe OK-07 Tema 5.2
onpeeJeHHOr0 HHTerpaja B
3J1£Kfp0TeXHI/IKe b EE ‘1‘2’ EE gi Murerpuposanuas
) . cpena
pa3padoTYHKa.
TeMma 11.7 Pemenne| OK-01, OK-02, |[Ipaktrueckoe OI1.04 OcHOBBI AJTOPUTMHU3ALMH U 2
cTepeoMeTPpHYeCKUX 3a/1a4 OK-03, OK-04, |3aHATHC NporpaMMHUpOBaHHs
IIpakTnueckoe 3ansaTne Ne23 OK-05, OK-06,
«Pemenune crepeomMeTpuYecKMX 3a1a4 OK-07 geMa 2.4
azpaboTka
HAa MHOTOIrpaHHUKH C IOMOIIbLIO K 1.3, IIK 2.5 OKOEIHOFO

pusyasausanuu B 3D peasuzauumn»
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IIK 4.5, IIK 5.1

NPUJI0KEHUs

Tema 11.14 OK-01, OK-02, |[IpakTnueckoe 8
O0beMbl M IJIOIAH TOBEPXHOCTE OK-03, OK-04, |3aHATHC OI1.08 OcHoBbI NpoeKTHPOBaHMS 623
ten Ipakruyeckoe 3anaTue Ne25 OK-05, OK-06, AaHHBIX .
«Co31aHMe AHUMHPOBAHHBIX YepTexKeii OK-07 TEXHOJIOTMeCKUi npodun
TeJl BpaleHUus, pacyeT UX 00beMOB B
nioml;z[l:ff I[OB’egch-IOiTI/I» obnemo gﬁ ‘1‘:’ EE gi Tema 3 DTansl npoekTHpoOBaHus 6a3
.5, . TAHHBIX

Tema 12.2 Onepaunu ¢ muoxkectBamu | OK-01, OK-02, |[Ipaktudeckoe OI1.04 OcHOBBI AJATOPUTMHU3ALMH U 8

IpakTnyeckoe 3ansitue Ne28 OK-03, OK-04, [3aHATHC NpOorpaMmMHMpOBaAHUS]

«Omnepanuu ¢ MHOKeCTBAMHU B OK-05. OK-07 T

’ ema 2.1.
Epzfc]j;MMe «Excel». Pemienne MK 1.3, TIK 2.5 OnepaTopwi A3b1Ka
P JIHBIX 3472 IIK 4.5, IIK 5.1 NPOrpaMMHUPOBAHUSA

Tema 13.3 BeposiTHOCTB B| OK-01, OK-02, [IIpaktuueckoe OI1.08 OcHoBbI IpOeKTHPOBaHUs a3 4
npogeccnoHaAIbHBIX 33/1a4aX OK-03, OK-04, [3aHATHE JAAHHBIX
IpakTHYecKkoe 3aHATHE Ne30| OK-05, OK-07 TeXHOJIOrHYecKui npodun
«Pentenue KOMOMHATOPHBIX 3a1a4M HA|[IK 1.3, [IK 2.5
uM(pPOBYIO 3aUTY HHPOPMALTHI MK 4.5, 1K 5.1 Tema 1. OcHOBHBIE MOHATHUS 023 TaHHBIX
Tema 13.6 CocraBiaenue Ttadoaun u| OK-01, OK-02, |[IpakTnueckoe OI1.04 OcHOBBI AJATOPUTMH3ALNH U 2
AUArpaMM Ha NpaKTHKe OK-03, OK-04, [3aHATHE NnporpaMMHpOBaAHUA
IIpakTH4eckoe 3aHATHE Ne31| OK-05, OK-07
«'padmueckoe npencrasjenue| [IK 1.3, MK 2.5 Tema 3.2.
CTATHCTHYECKHX AAHHBIX B/ [IK 4.5, TTK 5.1 Crpykrypuszauus B
NPHUKJIAJHBIX NPOrpaMMax M pacyer nporpaMMHupoOBaHUH
HX CpeIHux MaTeMaTHYeCKHX
XapaKTePUCTUK»
Tema 14.5 OK-01, OK-02, TTpakTHyeckoe OI1.04 OcHOBBI AJATOPUTMH3ALMH U 4

CocraBJ/ieHue U pelIeHHe OK-03, OK-04, [3ausrie NMPOrpaMMHUPOBAHUS

npodeccuoHaIbLHbIX 32124 € OK-05, OK-06,

MOMOIIBLIO ypaBHeHHf/i OK-07 Tema 4.1 Yka3zarteau.
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IpakTuyeckue 3ansaTus Ne32
«PeleHne TEKCTOBBIX 32124
npodeccuoHAIBLHOI0 COAePKAHUI

MK 1.3, [IK 2.5
MK 4.5, IIK 5.1
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3. YCJIOBUSI PEAJU3ALIMU ITPOT'PAMMBI OBILIEOBPA3OBATEJIBHOM
JUCHUILIAHBI

3.1. OcHameHue y4e0HOro KabnHera

Jis peanu3anuy NPOrpaMMbl JUCHUIVIMHBI JOJKHBI ObITH TPeTyCMOTPEHbI
cJieyrolme cneunajbHble MOMelleHus :

Peanuzanust mporpaMmbl  AUCHUILIAHBI TpeOyeT Hauuuusg Yy4dyeOHOro KaOWHeTa
MaTE€MAaTHKH.

O6opynoBanne yueOHOTO KaOWHETA:

- IOCAI0OYHBIE MECTA TI0 KOJIMYECTBY 00YUaIOIIUXCS;

- paboyee MeCcTO IIpenoaaBaTe’s;

- KOMILJIEKT Y4e€OHO-HaTJISIIHBIX MTOCOOMIA;

- KOMILJIEKT 3JICKTPOHHBIX BHJICOMATEPHAIIOB;

- 3aJIaHUsI 111 KOHTPOJIBHBIX padoT;

- mpoeccuoHaIbHO OPUEHTUPOBAHHBIC 3aaHNS,

- MaTepHuajbl SK3aMeHa.

Texauueckue cpeacTra 00ydeHUs:

- IEPCOHANTBHBIA KOMITBIOTED C JTUIIEH3MOHHBIM IIPOTPAMMHBIM 00ECTICUCHHUEM;

- MPOEKTOP C IKPAHOM.

3.2. MupopmanuoHHOe oOecnedyeHHe peau3auu NporpaMmMbl

1. JInst peasniu3zaruu mporpaMmbl OUOIMOTEUHBIN (OHI 00pa30BaTEIbHON OpPraHU3aIluu
JIOJKEH UMETh TIeYaTHbIC U/ WK SJIEKTPOHHBIE 00pa3oBaTeIbHbie U HH(DOPMAIMOHHBIC
pecypchl, peKOMEHIOBAaHHBIC 1T MCIOJB30BaHUSA B 00pa3oBaTEIBLHOM IpoIiecce, He
CTapIle MATH JIET ¢ MOMEHTA U3IaHu.

2. Pexomenayemble nie4aTHbIC U3/IaHUS 110 Peasih3aliii o01ieo0pa3oBaTeIbHOM
JTUCITUTUTMHBI TIPEACTABICHBI B METOAMYECCKUX PEKOMCHIAIIMSAX TI0 OpTaHu3aIuu
00yueHus.

3.2.1 OcHoBHas JuTepaTypa

1.}1Oxno, H. C. Matematuka: yueonnk / H.C. FOxno. — Mocksa: UH®PA-M, 2021.
— 204 c¢. — (Cpeanee npodeccuonanbHoe oopazoanue). — DOI 10.12737/1002604.
- ISBN 978-5-16-014744-4. - TexcT: 3IeKTPOHHBIH // Znanium: 3JI€KTPOHHO-
oubnuoteunas cucrema: [cait]. - URL: https://znanium.com/catalog/product/1002604
(mata obpamenus: 31.03.2021). — PexxuMm qocTyna: aJisi aBTOPU3UP. TOJIH30BATEIICH.

2.Mep3nsak, A. I'. Marematuka: AnreOpa M Hadajla MaTeMaTHYECKOrO aHajIu3a.
Yrny6néunsiit ypoBeHsb. 11 knacc : yuebnuk / A. I'. Mepamsik, [{. A. Homuposckuii, B.
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M. Ilonsaxos ; noa. pea. B. E. Ilogonbckoro. - 4-¢ u3fd., cTepeoTUunnHoe - MockBa :
NzparensctBO "l[lpocsemenue", 2022, - 416 c. - ISBN 978-5-09-099471-2. - Tekcr :
anekTponubii. -  URL:  https://znanium.com/catalog/product/1927177  (nara
oOpamenus: 31.05.2023). — Pexum noctyna: o MoANKUCKe.

3.Mepznsik, A. I'. Maremaruka: ['eomerpus. YriayOnéuusiii ypoBenb. 11 kiacc :
yuebnuk / A. I'. Mepznsk, . A. Homuposckuit, B. M. [lomsxos ; moa. pea. B. E.
[Tomonbsckoro. - 3-e u3a., crepeoTunnHoe - Mocksa : M3garensctBo "lIpocBenienue”,
2022. - 256 c. - ISBN 978-5-09-099473-6. - Tekct : nsnektponssid. - URL:
https://znanium.com/catalog/product/1927258 (mara o6pamenusi: 31.05.2023). —
Pexxum pocrtyrma: mo mojamnuvcke.

4. Maremaruka: aireOpa W Havajla MaTEMaTHYECKOTO aHaiu3a, TeOMETPHS.
I'eomerpusi. 10-11 kmaccel (0a30BbIM M yriyOJeHHBIH ypoBHB) : yueOHuk / JI. C.
AtanacsiH, JI. C. KuceneBa, J. I'. Tlo3usik [u ap.]. - 7-e uza., nmepepaboTaHHOE U
nonoJiHeHHoe - Mockga : [Ipocsemenue, 2022. - 287 c. - ISBN 978-5-09-099446-0. -
Tekcr : snekrponnsiid. - URL: https://znanium.com/catalog/product/1927208 (nara
obpamienus: 26.04.2023). — Pexxum noctyna: o moAmnucke.

5. Maremaruka: Karamor Marepuanos: CalT: bubnuorexka 1mdpoBoro
obpazoBarenbHOro KoHTeHTa Mos mkona.- URL:https://lib.myschool.edu.ru/ (mara
oOpamenus: 26.04.2023). — Pexum goctyna: CBOOOJHBIN: pErucTpalysl.

3.2.2 JlonoJIHUTEJIbHAS JINTEPATYPA

1.byryzoB, B. ®. Maremaruka: anreOpa W Havalla MaTEMaTUYECKOTO aHaJM3a,
reometpusi. ['eomerpusa. 10 - 11 kmaccel (6a30BbIi U yriayOJeHHBIN YpPOBEHB) :
yueonuk / B. @. byty3o0s, B. B. IIpaconos ; nox pea. B. A. CanoBHudero. - 5-¢ us.
- Mocksa : IlpocBemenue, 2022. - 272 c. - ISBN 978-5-09-099447-7. - Tekcr :
anexktpoHHbii. - URL: https://znanium.com/catalog/product/1927222  (nata
obpamenus: 31.05.2023). — Pexxum gocTyna: 1o MOAMUCKeE.
2. Komsrun, 0. M. Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYECKOrO aHaJu3a,
reomeTpusi. AnreOpa ¥ Hauyajna mareMatuueckoro anaimm3a 10 kmacc (0a30BbIM U
yray6neHHbIi ypoBensb) : yueonuk / 0. M. Konsarun, M. B. Tkauea, H. E. ®enoposa.
- 7-e u3n. - Mocksa : IlpocBemenne, 2022. - 384 c¢. - ISBN 978-5-09-099450-7. -
Tekct : anexktpoHHbld. - URL: https://znanium.com/catalog/product/1926390 (nata
obpamenus: 31.05.2023). — Pexxum noctyna: 1o moAmnucke.
3. Tloropenos, A. B. Maremaruka: anrebpa ¥ Hayajla MaTeMaTUYECKOrO aHaIM3a,
reometpus. ['eomerpus. 10-11 kmaccsl : yuebnuk / A. B. Iloropenos. - 15-¢ uzn. -
Mockga : UznarensctBo "IIpocsemenue”, 2022. - 176 c. - ISBN 978-5-09-099456-9. -
Tekct : anexktpoHHbld. - URL: https://znanium.com/catalog/product/1927250 (nata
obpamenus: 26.04.2023). — Pexum moctyna: 1o MmoAmnucKe.
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3.2.3 JlonoJHUTEJIbHbI€ HCTOYHUKH

1. Bcepoccuiickue wunTepHer-omummuanbl. - URL: https://online- olympiad.ru / (mara
obpamenus: 12.07.2022). - TekcT: 2IEKTPOHHBIM.

2. 2. Enunas xomtekuus uQpoBBIX o0pazoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamenust: 08.07.2022). - TekcT: 3MeKTPOHHBIH.

3. 3. Uudopmamnonnas cuctema «ExuHoe OKHO J0CTyma K 00pa3oBaTeNbHBIM pecypcamy. -
URL: http://window.edu.ru (nata oopamenust: 02.07.2022). - TekcT: 3MeKTpOHHBIN.

4. 4. Hayunas snekrponnas oubmuoreka (H3b). - URL: http://www.elibrary.ru (mata
oopamenust: 12.07.2022). - Tekct: 3nekTpoHHbIA. OTKpBITBIA KOJIemK. Maremaruka. -
URL: https://mathematics.ru / (mata oopamenus: 08.06.2022). - TekcT: 3MeKTPOHHBIHA.

5. 5. TloBropum matematuky. - URL: http://www.mathteachers.narod.ru / (gata oOpamieHus:
12.07.2022). - TeKcT: >AEKTPOHHBIM.

6. 6. CnpaBouHMK N MaTE€MaTUKE ISt MIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata obpamenus: 12.07.2022). - Tekcr:
JIIEKTPOHHBIH.

7. 7. Cpennsas maremarudeckas unHTepHeT mkona. - URL: http://www.bymath.net / (mara
obpamenust: 12.07.2022). - TekcT: 31eKTPOHHBIH.

8. 8. DenepanbHblii nopTai «Poccwmiickoe 00pazoBaHue. - URL:
http://www.edu.ru / (nata oopamenus: 02.07.2022). - TekcT: SIEKTPOHHBIH.
9. Bcepoccuiickue unTepHeT-omuMnuanbl. - URL: https://online- olympiad.ru / (nata

oopamenus: 12.07.2022). - TekcT: 2MEKTPOHHBIH.

10.2. Enunas xomekius 1uppoBbIX o00pazoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamenus: 08.07.2022). - TeKCT: 21E€KTPOHHBIMH.

11.3. Hudopmaruonnas cucteMa «EanHOe OKHO J0CTyma K 00pa3oBaTelbHBIM pecypcamy. -
URL: http://window.edu.ru (nata obpamenus: 02.07.2022). - TekcT: 31eKTPOHHBIM.

12.4. Hayunas snextponnas 6ubmuotexa (HIb). - URL: http://www.elibrary.ru (mata
obpamenust: 12.07.2022). - Tekct: anexTponHb. OTKpHITHIA KoJUIemK. Maremaruka. -
URL: https://mathematics.ru / (nata obpamenus: 08.06.2022). - TekcT: 31eKTPOHHBIH.

13.5. TloBropum matematuky. - URL: http://www.mathteachers.narod.ru / (nata obpamieHus:
12.07.2022). - TeKcT: 2AEKTPOHHBIM.

14.6. CnpaBo4HUK N MaTEMaTUKE IS IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata obpamenus: 12.07.2022). - Tekcr:
HIIEKTPOHHBIH.

15.7. Cpenusas marematuueckas uHTepHeT mmikona. - URL: http://www.bymath.net / (mara
obpamenus: 12.07.2022). - TekcT: 2IEKTPOHHBIH.

16.8. denepanbHbIii nopTa «Poccwmiickoe 00pazoBaHue. - URL:
http://www.edu.ru / (nata oopamienus: 02.07.2022). - TekcT: 2IEKTPOHHBIH.
17.
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4. KOHTpOJIb M OLIEHKA Pe3y/1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOI
AUCHUNIMHBI

KoHuTponb u olleHKa pe3ynbTaTOB OCBOEHUS OO0IIE0Opa3oBaTENbHON JUCHIUTIIHHBI
pPacKpbIBAlOTCS  4epe3

dbopmupoBaHre 00MUX M MPO(ECCHOHATBHBIX KOMIIETCHIIMHA MO pa3jenaM W TeMam

JAUCIHUIITIMHAPHBIC PE3YJIbTATHI, HalpaBJICHHLIC Ha

coJiepKaHusl y4eOHOro MaTepuara.

Kox u HaumenoBanue Pa3zpgen/Tema THI OLleHOYHBIX
(GopMupyeMbIX KOMIIETEHUHI MepOonpUATHIA
OK 01. Beibupats crioco6s! pemtenus | P1, IT-o/c Huarnoctrdeckas paboTa
3a1a4 mpodecCHOHATBHOM P2.IT-o/c KontponbHas pabora
JESITEIbHOCTH IPUMEHUTEIBHO P 3.11-0/c CamoorneHka 1
K Pa3UYHBIM KOHTEKCTaM P 4:1—1_0 /c B3aUMOOIICHKA
P 5, IT-o/c IIpe3enranus MUHU-
IIPOCKTOB
OK 02.VMcnons30BaTh COBpeMEHHbBIE P1,Temal.l, 1.2, 1.3, II-o/c Voruelii M HHCBMEHHLI
CPEJICTBa MOHCKA, aHAIH3a U P 2, Temst 2.1, 2.2, 2.3, 2.4, | onpoc
HHTEPTIPETALHH HHpOpMALH, 1 2.5, II-o/c Pe3ynbTaTel  BBIIONHEHHS
HH(bOPMAITMOHHbIE TEXHOOTUH /U151 P 3, Temsr 3.1, 3.2, 3.3, 3.4, [I- | y4eOubIx 3a1anuii
BBITIONHEHHA 337141 o/c PaspaGotka MapipyTa
npodecCHOHAIBHON eATebHOCTH P 4, Tembr 4.1, 42, 43, 4.4, | o6pasosarensHOro
4.5, Tl-o/c My TEIIECTBUSA
P 5, Temsi 5.1, 5.2, 5.3, [l-o/c | [paxmiicckue paGoret
OK 04 Db {exTuBio P 1, Tema 1.2, 1.3, [l-o/c Hpomesyrotas
B3aUMOJICHCTBOBAThL U pa60TaTb B P2 . Tempr 2.1.2.2.23.24 aTTeCTals (BHHOHHGHHC
KOJIJICKTHBE ¥ KOMaHJe 25 ’ I-o/c A K3aMCHAIIMOHHBIX
s 3aJIaHui)
P 3, Temsr 3.1, 3.2,3.3,3.4, [I- | Bumonuenue 3a1aHMi
o/c MPOMEXKYTOUHOM
P4, Temb1 4.1,4.3,4.4,4.5, 11- | arrecrauuu
o/c
PS5, Temur 5.1, 5.2, 5.3, II-o/c
OK 05.0cyI11ecTBIsTh YCTHYIO H P1,Tema 1.1,1.2,1,311-0/c
MUCHMEHHYI0 KOMMYHUKAIIHIO HA P 2, Temsr 2.1, 2.2, 2.3, 2.4,
roCcy1apCTBEHHOM A3bIKe POCCHICKOH | 2 §[T-o/c
Denepanyu ¢ yaeToM ocoOeHHOCTEH P 3, Temsi 3.1, 3.2, 3.3, 3.4,11-
COLIMANILHOTO M KYJIETYPHOTO olc
Kontereta P 4, Temst 4.1, 4.2, 4.3, 4.4,
4.5I1-o/c
P 5, Temsr 5.1, 5.2, 5.3 IT-o/c
OK 06.ITposBisITh TpaXIaHCKO- P1,Tema 1.1,1.2,1.3.11-0/c
MaTPUOTHHICCKYIO TIO3UIIHIO, P 2, Temn 2.1, 2.2, 2.3, 2.4,
JEMOHCTPHPOBATH OCO3HAHHOE 2 5T1-0/c
TOBE/IEHNE HA OCHOBE TPAMUMOHHBIX | p 3 Tenpr 3.1, 3.2, 3.41T-0/c
o01IeYeNIoBeYeCKrX IIEHHOCTEH, B TOM P 4. Temer 4.1. 4.2. 43. 4.4
YHCIIe ¢ yIETOM rapMOHH3AIHN 45 ,H—O I ’ ’ ’ ’
MEKHAIIMOHATILHBIX U ’
MEKPEJTUTHO3HBIX OTHOILICHHH, PS5, Tempr 5.1, 5.2, 5.3, I-o/c
MPUMEHSTh CTaHIapThI
AHTUKOPPYILIMOHHOTO [TOBEJCHHUS
[1K 1.1. ®opmuposats anroputmsl | P. 1 Tema 1.3 Beimonnenue
P.8 Tema 8.8 MPaKTHIECKUX PabOT
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pa3paboTKu MPOrPaMMHBIX P.3 Tema 3.4 Pabora B rpymmax
MOJIyJIEil B COOTBETCTBUH C P.7 Tema 7.7 HCJEOBLIG HTPHI
TEXHUYECKUM 3aJaHUEM P.9 Tema 9.12 Ketic-3anamus
P.11 Tema 11.15
I1K 1.4. Bemonssrs tectupoBanue | P. 1 Tema 1.3 Brmonnenue
IPOrPaMMHBIX MOAYJIEN P.8 Tema 8.8 HPaKTUYECKUX padboT
P.3 Tema 3.4 PaGora B rpymmax
P.7 Tema 7.7 JenoBblie urpsl
P.9 Tema 9.12 Keiic-3amanus

P.11 Tema 11.15
P.13 Tema 13.3

IIK 5.1. Cobupatph UCXOIHBIC P.8 Tema 8.8 Brinonaenue
JaHHBIC 1T Pa3pabOTKU P.2 Tema 2.5 HPAKTHYECKUX PaboT
o P
NPOEKTHOH JOKyMEHTaLUK Ha P.12 Tema 12.2 aboTa B rpymnnax
P9 Tema 9.12 [enoBbie Urpsl

MH(OPMALIMOHHYIO CUCTEMY Keiic-3amanns

P.13 Tema 13.3, Tema 13.6

P.10 Tema 10.5
IIK 8.1. PaspabaTeiBaTh au3aiiH- P.11 Tema 11.7, Tema 11.15

KOHICIIINN BC6—HpPIJ'IO)K€HPII>i B P.13 Tema 13.3

. D,
COOTBCTCTBHUHU C KOPIOPAaTUBHBIM P.14 Tema 14.5
CTHJICM 3aKa34YHKa

Brimonnenue
MIPaKTHIECKUX paboT
Pabora B rpymmax
[enoBslie urpsl
Keiic-3aganus

Onenka GOpMHpPOBAHUS W Pa3BUTHA OOMMX KOMIETEHITNH, HIOCTHIKEHUS
OOyJaroNUMUCS  JHYHOCTHBIX  PE3yJbTaTOB  OCYIIECTBISCTCS  IMOCPEICTBOM
MHTEPIIPETAIMA PE3yIbTaTOB HAONIOACHUN 3a JEATEIbHOCTHIO OOYYarommXcs B
MPOIIECCE OCBOEHUS OOIIEeH KOMIIETEHIMH, 32 aKTUBHOCTHIO B OCBOCHUHU Y4YEOHOMH
JTUCITUTUIMHBI Ha 3aHATHSAX, 32 OpraHu3alueil cOOCTBEHHOW Y4eOHOW NesATEIhHOCTH,
HaJUYMEM OTBETCTBEHHOCTH 3a pe3yibTaT y4eObl, NPHCYTCTBUEM KYJIBTYPHI
noTpeOsieHus: UHPOpPMallK; aKTUBHOCTHIO YYaCTHSI BO BHEYPOUYHBIX MEPOIPHUSATHUIX
M0 JUCIMIUIMHE, COOJIIOJICHHEM ITHYECKUX HOPM OOIIEHUS MPU B3aUMOACHCTBUU C
OOyJaronIMMuUCs, MPENnoJaBaTeNIIMU W C YYETOM HWHBIX KpUTepueB (cm.pazgen 2
paboueii [Iporpammbl BocriuTanus).

[Tonmy4yeHHble pe3ynbTaThl HAONIOJACHUM YYHUTHIBAIOTCS TIPU TPOBEACHUU
KOMIUIEKCHOW OIIEHKH T10 3aBEPIICHUIO0 Y4eOHOTO ro/ia.

[Tpunoxenune Nel

TeMaTnka HHAUBUAYAJIBHBIX IPOEKTOB NPO(EeCCUOHATIBHOMN
HANPaBJIEHHOCTH

1. Yuer norpemHocTel Npu CHATUHU MOKa3aHUN C ANIEKTPOTEXHUUECKUX TPHUOOPOB.
2. TlpumeHeHue MuHENHHOMN anredprl npu perenun 3agaun Kupxroda.
3. IlpumeHeHne BEKTOPHBIX METOJIOB B DJIEKTPOTEXHHUKE.
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4. TlpumeHeHHE TPUTOHOMETPUUYECKUX (PYHKIIHHA B SIEKTPOTEXHUKE.

5. IlpumeHeHre  METOAOB  MAaTeMAaTUYECKOro  aHajau3a  JJIg  PEIICHHs
ANEKTPOTEXHUYECKUX 3a]1aY.

6. duddepennmanbubie ypaBHEHHs B JIEKTPOTEXHUKE.

7. Teopus rpadoB B COCTaBICHUHU CXEM DJIEKTPOTEXHUYECKUX IETIEH.

8. DKOHOMHYECKHUE PACUETHI JIJIsl IKOHOMHHU JIEKTPOIHEPTUH.

9. Teopust BepoATHOCTEH B IUIAHUPOBAHUU TEXHUYECKOTO OOCITYKUBAHUS W

PEMOHTA NEKTPOOOOPYIOBAHHUS.
10.KoMOuHATOpHBIE METO/IBI B ANEKTPOTEXHUKE.

Pa3paboTyuk:

Canponosa T. B. npenonaBatens
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