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PACCMOTPEHO COT'JIACOBAHO

Ha 3acegannu LK oGmeoOpa3oBaTenbHbIX, 3am. aupekropa no YMP
€CTECTBEHHOHAYYHBIX «15» mas 2024r.

Y TYMaHUTApHBIX JTUCIUIUIHH

[TpoTokomn Ne 8

«26» anpens 2024 r.

[Tporpamma yuebnoit muctmrmmasl OO/ly.04 MaremaTnka pa3padoTaHa B COOTBETCTBUU C
npuka3zoM MuHuctepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparnuu ot 17 mas 2012 roga
Ne 413 «O06 ytBepxkaeHuHN ¢enepaabHOro rocyJapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHAAPTa
cpenHero oOmiero oOpa3oBaHMsI(C W3MEHEHUSMU U JOIMOJIHEHUSMHU) M 3apEeTUCTPUPOBAHHBIM
MunucteperBom toctuiu Poccuiickoit ®@enepaunn 7 urons 2012 roga (Perucrpanuonnsiii Ne
24480),B cOOTBETCTBUH C TpeOoBaHUSIMH (efepaibHOr0 roCyJapCTBEHHOTO 00pa30oBaTeIbHOTO
CTaHaapTa cpeaHero mnpodeccHoHAIBHOTO oOpa3oBanus 1o croerumansbHoctn  15.02.18
Texnuveckasi IKcIyaTanuss U 00CIy:KHBaHHEe POOOTH3MPOBAHHOIO NPOM3BOACTBA (IO
0TpacisiM), yTBEpKIEHHOTO TnpukazoM MunoOpraayku Poccun ot 27.11.2023 roga Ne 890 "O6
YTBEPKACHUH (PeepabHOTO TOCYJapCTBEHHOrO 00pa3oBaTENbHOIO CTaHAApTa CPEIHEro
npodeccuoHalibHOrO0 oOpa3zoBanus 1o crenuaabHocTH 15.02.18 TexHuueckasi IKCIIyaTanust
U 00c/Iy:KMBaHHe POOOTU3MPOBAHHOIO MPOU3BOACTBA (10 oTpacasaM)" (3aperucTpupoBaHo B
Muntocte Poccuu 10.01.2024 N 76793), Ha OCHOBaHUM NPUMEPHON MPOrpaMMon y4eOHOMH
TUCHUIUIMHEL  «MaTeMaTuka» [ NpoPecCHOHANBHBIX 00pa30BaTENbHBIX OpraHHU3aIHil,
pexomenaoBaHHOKW ~ DenepalbHBIM  TOCYIAPCTBEHHBIM  OIO/DKETHBIM  00pa3oBaTeIbHBIM
YUpEXKJIEHUEM JOMOIHUTEIBLHOr0 MpodeccCuoHambHOro oOpa3oBaHus «VHCTUTYT pa3BUTHUS
npodeccuonaibHoro oopazoanus» (IIporoxon Ne 14 ot «30» Hos16ps 2022 1).

Opranu3zanus-pa3padoTUUK:
['ocynapctBenHoe Or0keTHOE MTpodeccnoHanbHOe 00pa3oBaTeIbHOE YUpexkaeHne MoCKOBCKOM
obnactu «CeprueBo-Ilocanckuii Koemx»

ABTOp-pa3paboTUnK:
Tkauenko Amnzapeit AnaronbeBuu-npenogaBarens ['BIIOY MO  «Ceprueso-Ilocaackuii
KOJIEIK»
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1. O0mas xapakTepucTHKa pado4yeid NporpaMmal 0011e00pa30BaTeJIbHON JUCIUIIIUHBI
«MaremaTuka»

1.1. MecTo IMCHUIUIMHBI B CTPYKType HNpodeccHOHAILHON 00pa3oBaTebHOIl
nporpammsl CI10:

OO6meobpa3oBaTenbHas qUCHUIUIMHA «MareMaThKay SIBISICTCS O00S3aTEIbHON YacThIO
0011e00pa3oBaTeIbHOTO IMKJIAa 00pa3oBareibHOl mporpaMmbl B cootBercTBHH ¢ DPI'OC
crienanbHOCTH 15.02.18 TexHudyeckas IKCILTyaTanus M OOCITYy>XKHBaHHE POOOTH3MPOBAHHOTO
MPOM3BOICTBA (TI0 OTPACIISM).

1.2. Heau 1 miIaHupyemMblie pe3yabTaThl 0CBOCHUS IHCIUILINHbI:

1.2.1. Heab aucuuniuHbl

Copneprkanue mporpamMmmbl 0011e00pa3oBaTeNbHON AUCHUIUIMHBI «MaTeMaTHKay HAIPaBICHO
Ha JIOCTWKEHHE Pe3yJbTaTOB €€ M3Y4YeHHs B cooTBeTcTBHU ¢ TpeboBanmsimu OI'OC COO c
ydeToMm npodeccuoHanbHoi HanpasieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyembie pe3y/ibTaThl OCBOEHHMS 0011e00pa30BaTeJbHON JAUCHUILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



OO01Me KOMIIeTeHI T

IlnanupyemMble pe3yJbTaTbl 00y4eHHsA

Oo01ue

I[ncunmmnapnble

OK 01 BeiOupares crnoco0sl
[peLICHUS 3a1adq
podeccnoHaTbEHOMI

NICATCIIBHOCTH ITPUMEHUTCIIBHO

K pa3JIMYHbIM KOHTCKCTaM

FOTOBHOCTh K TpYJy, OCO3HAaHHE IIEHHOCTH

MacTepCcTBa, TPYI0II00HE;
AKTHBHOMU

T'OTOBHOCTb K ACATCIIbHOCTH

TEXHOJIOTHYSCKON M COIMAJIbHOU HaIIpaBJICHHOCTH,

CIIOCOOHOCTh ~ MHUIIMMPOBATH, IUIAHUPOBATH H
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JACSTEIBHOCT;

- UHTEpEC K pa3JInYHbIM chepam
podecCHoOHATEHOM 1A TEIILHOCTH,

OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMH
MM03HABATEIbHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO (dbopmMyIHpoBaTh 17l

aKTyaJIM3MpoBaTh NpobieMy, paccMaTpuBaTh €€

BCECTOPOHHE;
- YCTaHABIIMBATh CYIIECTBEHHBIM TMPHU3HAK WM
OCHOBAaHUA I CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
000OIICHHUS;

OonpeacsAiTb 1EIUW  ACATCIBHOCTH, 3a/aBaThb
MMapaMETPhI 1 KPUTCPHUU UX JOCTUIKCHUA,

- BBIIBJISATH 3daKOHOMCEPHOCTU W IIPOTHBOPCYHA B
PACCMATPUBACMBIX ABJICHUAX,

- BHOCUTH KOPPCKTHUBBI B ACATCIbHOCTL, OLICHUBATDH
COOTBCTCTBUEC  PEC3YJILTATOB IICJIAM, OLCHUBATH
[PUCKU IMOCJIEICTBUI ACATCIIBHOCTH,

- pa3BHUBATh KPCATUBHOC MBIINIJICHUC IIPU PCUHICHUHN

-BJIaJICTh METOJAaMU JIOKa3aTelIbCTB, AJTOPUTMAMU pEHICHUs
3agad; yMeHue (OpPMyIHPOBATH OIpPEaCIICHUS,

TEOPEMBI,

AdKCUOMBI H

MIPHUMCHATH Hux, MMPpOBOAUTH J0Ka3aTCIbHBIC

[PACCYXKIACHHUA B XOA€ PCIICHUSA 3a/1a4,

- YMETh ONEPUPOBATh MOHSATHSIMHU: CTCIEHb YHCIA, Jorapupm
UKcia, YMCHHE  BBINOJHATH  BBIYMCICHHUE  3HAYCHUH U
[peoOpa3oBaHusl BBIPAKEHUH CO CTEHCHAMU W JiorapupMamu,
[MpeoOpa3oBaHus qPOOHO-PANMOHAIBHBIX BEIPAXKCHHIH,

- YMETH OIIEpUPOBAThH MOHATUSAMH: paLMoOHaJIbHBIE,
MppalOHAJILHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
lorapu@muyeckue, TPUTOHOMETPUYECKHUE ypaBHEHUsA Y
HEpaBEHCTBA, X CHCTEMBI;

yMETh OINEpPUPOBaTh MOHATHUSAMH: (YHKIHUSA, HeMpephIBHA]
nepBooOpaszHas,  OINpeaeTeHHBIN

HaxXOoAuThb TIPOU3BOJHBIC  J3JICMCHTAPHBIX

ynxuus,
MHTCTpaJ;

IIPOU3BOHAS,
yMEThb
(yHKIMH, MCHOJb3Ysl CHpPaBOYHbIE MaTepuaibl; HWCCIENI0BaTh B
[POCTEHIINX CilydasX (PYHKIMM Ha MOHOTOHHOCTh, HaXOAMTb
HauOOJbIINE W HAMMEHbIIME 3HA4eHUS (YHKUUN; CTPOUTH

rpa@Ukyd ~ MHOTOWIEHOB  C  MKCIOJb30BaHUEM  armapara

MAaTCMAaTHYCCKOIO  aHalik3a,
[PCHICHUU 3aJad

IPUMEHATH IPOU3BOJHYK IIPH
JBIKEHHUE,  pellaTh
OPUEHTUPOBAHHbIC 337aydl Ha HauOOJbIIME U HAMMEHBIIINE

Ha IIPAKTHKO-
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEeThb OIEpPHpPOBATh MOHATHSIMHU: palMOHaIbHAs (YHKIHS,
byHKIHS, byHKIHS,

TTOKa3aTCJIbHAsA CTCIICHHAas

PKU3HEHHBIX TIPOOIIEM

nmorapumuueckas (QyHKUMS, TpPUTOHOMETpUUYecKue (YHKIUH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIAJICTh HaBBIKAMH Y4eOHO-UCCIICJIOBATEIBCKON 1|
[IPOCKTHON NEATEIHHOCTH, HABBIKAMU Pa3pelICHUS]
po0em;

BBISIBJIATh PUYMHHO-CJICICTBCHHBIC CBS3M U
AKTyaJIM3MPOBaTh 3aJiady, BBIJBUTATh THIIOTE3Y €€
HAXOIUTh apryMeHThI TUTST

peLieHus,
IOKa3aTesIbcTBa CBOMX YTBEPXKACHMM, 3a1aBaTh
[apaMeTpsl U KPUTEPUU PELICHHUS;

- AHAIM3UPOBATH IIOJIYYEHHBIE B XOJE PEIICHUS
3a1a4d  pe3yJIbTAThl, KPUTHUYECKH OLICHUBAThb MX

JIOCTOBCPHOCTb, IIPOrHO3UPOBATL H3MCHCHHC B
HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTH 3HAHHA B IIO3HABATCIBHYIO U

IMIPAKTUYCCKYIO obactu KHU3HCACATCIIBHOCTH,

- yMETb UHTEIPUpPOBATh 3HAHUA U3 PAa3HBIX
MpeAMETHBIX 00J1acTel;

- BBIABUTAaThb HOBBEIC niaeu, HpennaraTL
OpI/IFI/IHaHI)HI)IG IIoaXO0abl 1 pemeHI/m;

141 CIIOCOOHOCTH 170.4 HCIIOIL30BaHUsA B

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

oOpaTHbIe (YHKIMH; YMEHHE CTPOUTb TpaduKd M3yUYEHHBIX
(yHKIMHA, UCHOJIB30BATh IpadUKU NMPU HU3YUYEHUH MPOIECCOB U
3aBUCUMOCTEH, MpH pemeHHH 3a1ad U3 JPyTruX Y4eOHBIX
[IpeMETOB U 3a/1a4 U3 PeasIbHOM JKU3HH; BBIpAXaTh (GopMyaaMul
3aBUCHMOCTH MEX/y BEJTMUNHAMHU;

- YMETh pellaTh TEKCTOBBIC 33/1a4M Pa3HBIX THUIOB (B TOM YHUCIIE
Ha TIPOLICHTHI, JOJIM M YacTH, HA JIBI)KEHHE, PaOdOTY, CTOMMOCTH|
TOBApOB M YCIYT, HAJIOTH, 3a7a4d U3 O0JacTH YyIpaBIICHHS
ITMYHBIMA U CEMEHHBIMH (DMHAHCAMH); COCTABIISITH BBIPAKCHHUS,
YpaBHEHHsI, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3a/1a4H,
picCIIe10BaTh HOJTy4eHHOE pemieHue u OLICHUBATH
[PaBIONOA00HOCTh PE3YIIbTATOB;

- YMETbh OIEpPHUPOBATh TMOHATUSAMH: CpeAHee apu(MeTH4ecKoe,
MenuaHa, HaumOoJsibIlee ¥ HaUMEHBIIEe 3HAUYCHUS,

NIUCIICPCHUA, CTAHAAPTHOC OTKIIOHCHUEC YUCIIOBOI'O Ha6opa; YMETh,

pa3max,

13BJIEKaTh, MHTEPIPETUPOBATh UH(POPMAIIHIO, TIPECTABICHHYIO B
Ta0iauIax, Ha JuarpaMmmax, rpadukax, OTpa)karollyl0 CBOWCTBA|
[pEaJIbHBIX MPOILIECCOB U SIBICHUM; MPEACTaBIATh UH(OpPMALHIO C
[MOMOLIBI0 TAONMIl M JIUarpaMMm; HCCJIEI0BaTh CTATUCTHYECKHE
ITaHHbIE, B TOM YMCJE C IPUMEHEHHEM IrpaduuecKux MeTOJI0B U
PIIEKTPOHHBIX CPEACTB;

- YMETb OIIEpUPOBAThH MOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4aifHOT'O COOBITHS; YMEHUE BBIYUCIIATH|
BEPOSTHOCTH C  HCIOJB30BAaHUEM IpaUUYEeCKUX  METOJOB;
MPUMEHITh (OPMYJIbI CIIOKEHHUS U YMHOXKEHHS BEpOSITHOCTEH,
KOMOMHaTOpHbIE (aKTbl M (GOpMYINbl MpPU pPELIEHUU 3a]ad;
OLICHUBATh BEPOSTHOCTU pEANbHBIX COOBITHH; 3HAKOMCTBO CO
CIIy4alHBIMM ~ BEJIMYMHAMM;, YMEHHE

MPUBOAUTH  IIPUMEPHI




MpOSIBJICHUS 3aKOHAa OOJNBIIMX YWCENl B MNPUPOAHBIX U
0OI1IECTBEHHBIX SBIICHUSAX;

- YyMEThb OINEPHPOBATH MOHATHUSAMH: TOUYKA, MpsAMasi, IIOCKOCTH,
[IPOCTPAHCTBO, JBYIPAaHHBIA YIoJ, CKPELIMBAIOLIUECS NpsAMBIE,
[apajyIeIbHOCTh U MEPNEHAUKYIISIPHOCT NMPSAMBIX U INIOCKOCTEH,
[YTOJI MEXy NMPSIMBIMH, YTOJI MEX]y NPSIMON U TIOCKOCTBIO, YOI
MEXJy IJIOCKOCTSAMHU, PAcCTOSHHUE OT TOYKH JIO IUIOCKOCTH,
[pAaCCTOSIHUE MEXAY MPSMBIMHU, PACCTOSTHUE MEXAY TUIOCKOCTSIMH;
[YMEHHE UCIIONB30BaTh MPHU PEHICHUH 33/1a4 M3Y4YCHHbIE (DAKTHI U
TEOpEeMbl TUIAHUMETPHH; YMEHHE OLEHHBATH pa3Mepbl 00BEKTOB
OKPY’KaIOIETo MHUPA;

- yMeTb OINEpPUPOBATh IOHATHSAMM: MHOTOIPAaHHHK, CEYEHHE
MHOrOrpaHHHMKa, KyO, mapamiesnenunes, Opu3Ma, UpaMuia,
(burypa u noBepxHOCTb BpaIlEeHUs, WINHAP, KOHYC, 1ap, cdepa,
ceueHHs] (UTypbl BpallleHUs, IUIOCKOCTh, Kacaromascs chepsl,
[MIMHAPA, KOHYCA, MJIOMIAh MOBEPXHOCTH MUPAMHU/IBI, TIPU3MBI,
KOHyca, LMIUHApa, Iulomans  chepel, o00beM  KyOa,
MPSIMOYTOJBHOTO  TapauleJIeTuIea, THPAMHIbI,  TPU3MBIL,
[MIMHApA, KOHYyCa, [Iapa; YMEHHE n300pakaTh MHOTOTPAaHHUKH H
[MOBEPXHOCTU BpAILlEHUs, MX CEYEHUS OT PYKH, C IOMOIIbIO
YEepPTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMEHME
pacrio3HaBaThb ~ CHUMMETPUIO B IIPOCTPAHCTBE,  YMEHHE
[pacrio3HaBaTh MPABUIbHBIE MHOTOTPAHHUKHY;

- YMETh ONEpUPOBATh MOHATUSMHU: JBUKEHHE B IMPOCTPAHCTBE,
moo0HbIe (PUTYPHI B MPOCTPAHCTBE; HMCIIOJIB30BaTh OTHOIICHHE
rioniaied MOBEPXHOCTEH MW 00BEMOB MONOOHBIX GUIYp MpH
[pEILICHIH 3a]1aY;

- YMETh BBIYUCIISITh T€OMETPUYECKHE BEIMYMHBI (IUIMHA, YTOI,




101116, 00bEM, IIIOIIAb TOBEPXHOCTH ), UCIIOJIb3YS U3yUEHHBIE
(hOpMYJIBI 1 METOJIBI;

- YMETb ONEpPUPOBATH IOHATUSAMU: NPSIMOYTOJIbHAs CHCTEMA
KOOpJIUHAT, KOOPAMHATHI TOYKHU, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJsIpHOE IMPOU3BEACHUE, YOl MEXIy BEKTOpaMH, CYMMa
BEKTOPOB, IPOU3BEACHUE BEKTOpa Ha UHUCIO; HAaXOIUTh C
[TOMOIIBI0 U3yUYEHHBIX (POPMYJT KOOPAWHATHI CEPEAMHBI OTPE3Ka,
[pacCCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETh BbIOUpATh MOAXOIALINI N3YUEHHBIH METOJ JJISl peIICHUS
3aauu, pacrno3HaBaTth MaTeMaTUYeCKue (hakThbI u
MaTeMaTHYeCKUe MOJENM B TPHUPOJHBIX M  OOIIECTBEHHBIX
SIBJIGHUSIX, B HCKYCCTBE; YMEHHE NPUBOJAUTH IMPUMEPHI
MAaTEeMaTUYECKUX  OTKPBITUH  POCCHUHCKOM M MHUPOBOH
MaTeMaTHYeCKON HAyKH.

- yMETb OIEpUPOBATH TIOHATUSMHU: OIPEAEICHHUE, aKCUOMA,
TeopeMa, CJeICTBHUE, CBOWCTBO, NPHU3HAK, JOKa3aTeJbCTBO,
[paBHOCUJIbHBIE ~ (OPMYJUPOBKH;  yMEHHE  (DOPMYIHPOBATH
oOpaTHOE€ U MPOTUBOIOJOKHOE YTBEP)KIEHUE, MPUBOIUTH
[IPUMEPBI " KOHTPIPUMEDHI, HCIIOJIb30BaTh METO/|
MaTEMaTUYECKOM  MHAYKIMH;  NPOBOJUTH  JOKA3aTEJIbHBIC
[PacCyJECHHUsI TpPU PEIIEHUM 3a1ad, OLEHUBATh JIOTUYECKYIO
[TPaBHJIBHOCTb PACCYKICHMUIA;

- YMETb OIIEpUPOBATH MOHATUSAMHU: MHOXKECTBO, MOJMHOKECTBO,
oIepaly HaJl MHOKECTBAMH; YMEHHE HCII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN ammapar Juisi OMUCaHHs peabHbIX MPOLIECCOB U
SIBJIGHUN NP PELICHUH 33/a4, B TOM UYHKCJE U3 JPYIHX y4eOHBIX|
[IpEeIMETOB;

- YMETh ONepupOBaTh MOHATHIMU: Tpad, CBI3HBIN rpad, nepeso,




KT, Tpad) Ha MIOCKOCTH; YMEHHE 33aBaTh M OMUCHIBATh Ipadbl
Pa3IMYHBIMU CHIOCO0AMH; HWCHONB30BaTh TIpadbl MpPU PEIICHUH
3ajau;

- yMeTh CBOOOJHO OIEPHPOBATH IOHATHSAMHU: COYETAHHE,
[epecTaHOBKA, YMCIIO COYETAHUH, YHCIO MEPEeCTaHOBOK; OWHOM|
HproToHa; yMeHHE TNPHUMEHSITh KOMOHMHATOpHBIE (AKTH U
[pacCyXIeHHs IJIsl peIICHNUS 3a/1a4;

-yMETh ONEpPUPOBATh IMOHATHAMHU: HATYPaJbHOE YHMCIO, LEIOE
YHCIO, OCTAaTOK IO  MOJYJI0, palUOHAIBHOE  YHCIIO,
MppalMoOHAIbHOE YHCIO, MHOXECTBa HATYpalbHBIX, LEJbIX,
[pallMOHANIBHBIX, JIEHCTBUTEIBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKK ~ JCIMMOCTH, HAWMEHBIIUN OOIIMHA JeNuTenh U
HarMeHblee olliee KpaTtHoe, anroput™ EBkinaa mpu pemieHuy
3ajay; 3HAKOMCTBO C DPa3IMYHBIMH ITO3UIIMOHHBIMH CHUCTEMaMHU
CUHCIICHUS;

- yMeTb CBOOOJHO ONEpUPOBATHh NMOHSATHAMHU: CTEIEHb C IEJIBIM|
MoKazaTeleM, KOPEeHb HaTypaJlbHOH CTENeHH, CTeleHb C
[pallMOHANTFHBIM ~ TTOKA3aTejieM, CTEeTNeHb C JICHCTBHTEIBHBIM
(BEIIECTBEHHBIM)  TIOKa3aTesieM, Jiorapudm  dYucia, CHHYC,
KOCHHYC U TAaHT€HC IPOU3BOJILHOTO YHCIIA;

- YMETh OIEPUPOBATh TMOHITUSMHU: TOXIECTBO, TOXKAECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUH
1 HEpaBeHCTB, PaBHOCWJIBHOCTh YPaBHEHHUH, HEPABEHCTB U
CHCTEM, palMOHaJIbHbIE, WPpPALUOHANbHBIE, I10Ka3aTeNbHbIE,
CTETICHHBIE, JorapupMHIECKHe, TPUTOHOMETPHUUYECKHE
YpaBHEHUsI, HEPABEHCTBA M CUCTEMBI, YMEHHE pPelIaTh YpaBHEHMUS,
HEpaBEHCTBA W CHCTEMBI C TIOMOIIBIO DPA3IUYHBIX TPUEMOB;
[peraTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C TapaMeTpOM;




[PUMEHSTh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JJISl PELICHUs
MaTeMaTHYECKUX 33134 U 337]ay U3 Pa3InYHbIX 00JacTeil HayKu 1
[p€AIbHOM JKU3HU;

-yMeTb CBOOOJHO OINEpPUPOBATh MOHATUAMHU: Tpaduk (GyHKIHH,
oOpaTHast GyHKIIWS, KOMIO3UIMA (PYHKIIUH, TUHEHHAsS (yHKIIHS,
KBazpaTHUuHas (yHKUUS, CTelneHHas (QyHKUUS C  I[eJbIM
[oKaszarejieM, TpUTOHOMeTpuueckue  (GyHKUUH, OOpaTHbIE
TPUTOHOMETPHUYECKHUE ¢byHKIUH, noKa3zaresbHas 171
morapupmuydeckass  QyHKIUH;, YMEHHE CTPOUTh  TpaduKH
(yHKIMH, BBITOTHATH MTpeoOpa3oBaHus Tpa@uKoB (yHKITHIA;
YMEHHE HCIONb30BaTh Trpapuku QYHKOMHA Ui U3y4YCHHS
[POLIECCOB M 3aBUCHMOCTEW MpHU pEIICHUH 3a7ad U3 JAPYTUX
y4eOHBIX TMPEAMETOB U M3 PEATbHOM KHU3HU; BBIPAXKATH
(hopMyJIaMy 3aBHCUMOCTH MEXKIy BEJTMUUHAMU;

yMEHHE CBOOOJHO ONEepUpPOBAaTh MOHATHUAMM: YETHOCTh (PYHKIUH,
MEePUOTNIHOCTD byHKINH, OTPaHUYEHHOCTH byHKIHY,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (QYHKIUHU, HauOojbllee U
HaMEHbIIee 3HaueHWs (QYHKIMA Ha TPOMEXKYTKE; yMEHHE
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITUH;

YMEHHE UCIONb30BaTh CBOMCTBA W Tpapuku QyHKUUH JUIs
[pellIeHHs] YpaBHEHUI, HEPAaBEHCTB M 3aJady C IapamMeTpaMu;
300pakaTh HA KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PELICHUN
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

- yMETb CBOOOJTHO OIepPUPOBAThH MOHATUSIMHU:
[OCIIE0BATEIbHOCTD, apupmMeTHIecKast MIPOTPECCHS,
reoMeTpuueckas — mporpeccusi,  OecKOHE4YHO  yObIBaromias
reoMeTprIecKas MIPOTPECCHS; yMEHHE 3a71aBaTh

[1OCIIEZI0BATEIBLHOCTH, B TOM YHUCIE C MOMOIIBI0 PEKYPPEHTHBIX
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(hopmyur;

- YMETb ONEpUPOBATh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIIHH,
ACHMIITOTHI Tpaduka (yHKIMH, NEepBas M BTOpas MPOM3BOJHA
(YHKIINH, TEOMETPHUECKHIA U (PU3NIECKUIT CMBICI IPOU3BOIHOIM,
epBoOOpa3Hasi, ONPENENICHHBI WHTErpajl; yMEHHE HaXOIWTH
aCHMNTOTHI rpaduka GyHKIUN; YMEHHE BBIYUCIIATH IPOU3BOIHBIC
CYMMBI, TPOW3BEACHUS, YAaCTHOTO M KOMIO3WIHMH (DYHKIHH,
HaXOJUTh YpaBHEHHE KacaTeabHOU K rpaduky pyHKINU;

[YMEHHE HCIONB30BaTh IMPOM3BOAHYIO JUIS  HMCCIIEIOBaHHSA
(GyHKOMHA, JUISI  HaXOXKICHHWS ~ HAWIYyYlIero  pPEHIeHUs B
MMPUKJIAAHBIX, B TOM YHUCJIC COIHUAJIBHO-DKOHOMHUYCCKUX Ui
(bU3MUECKUX 3a/1a4ax, JJIsl ONPEAETICHUS CKOPOCTH U YCKOPEHUS;
HAXOJUTh IUIOMAAN U O0BEMBI (UIYp C TOMOIIBIO HHTETpala;
[PUBOIUTE NPUMEPHl MaTEMAaTHYECKOTO MOJACIHPOBAHHUA  C
oMOILbIO JU(pepeHInanbHbIX YpaBHEHUH;

- YMCTb OICPpHUPOBATH TTOHATUAMMU: KOMIIJIEKCHOE€  4MuCJIO,
COITPSAKCHHBIC KOMIUICKCHBIC 4YHKCIa, MOAYJb W aApPryMCHT]
KOMIUIEKCHOTO 4YHuclia, (opMa 3almiCH KOMIUICKCHBIX YHCell
(reomeTpuyeckasi, TPUTOHOMETpUYECKass M aireOpanyveckast);
YMETb IPOU3BOJIUTH apudmMeTHuecKue necTBus v
KOMIUIEKCHBIMU YHCJIaMU; TMPUBOAUTH MPUMEPHI HCHOIb30BAHUSA
KOMILUIEKCHBIX YHCEl;

- yMmMeTb CBOOOJHO  ONEpUpPOBaTh IMOHATUSAMHU:  CpE/IHEE
apupMeTHyeckoe, MeauaHa, HauOoyibllee W HauMEHbIIee
BHA4YCHUs, pa3Max, IHCIEPCHs, CTaHIAPTHOE OTKJIOHEHHUE IS
OITMCaHUs YHCJIOBBIX JaHHBIX, YMCHUEC Huccjea0BaTb
CTaTUCTUYCCKUC HOaHHBIC, B TOM 4YHCJII€C C TPUMCHCHHUECM
rpadUyecKux METOJOB M DJEKTPOHHBIX CPEACTB; rpaduuecku
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iCCIIE0BaTh COBMECTHBIE HAOJIONEHMSA C IOMOUIBIO AUarpamm
[pacCEeMBaHMs U JIMHEWHOU PErpeccuu;

- YMETb HaXOAWUTb BEPOSTHOCTH COOBITUH C HCIIOJIb30BAHUEM
rpaduuecKuX METOJ0B; IPUMEHATH JUIsl peleHUs 3a1a4 (OpMYJIbl
CIIO)KEHUSI W YMHOXEHHs BEpOSTHOCTEH, (OopMyly IOIHOH
BepOATHOCTH, (opMmyiy bepHynnu, komOuHaTOpHblE (AaKThl U
(bopMyJIbl; OLIEHUBATh BEPOATHOCTU PEAIBbHBIX COOBITHI; YMEHUE
OIEPUPOBATh MOHATUAMU: CIIyyalHas BEIUMYMHA, PACIPEICICHUE
BEPOSATHOCTEM, MAaTeMAaTU4YECKOE OXUAAHUE, JHUCIEepCUs U
CTaHIApTHOE OTKJIOHEHHWE CIy4YallHOW BEJIWYMHBL, (QYHKIUY]
pacrpenelieHuss U INIOTHOCTH PaBHOMEPHOIO, IOKA3aTENbHOIO U
HOPMaJbHOTO PAcCNpeAcICHU; YMEHUE HCIIO0Nb30BaTh CBOMCTBA)
M3YUYEHHBIX PACHpPElENICHUN Ul PElIeHUs 3a/ad; 3HaKOMCTBO C
MOHATUSAMH: 3aKOH OOJIBIIMX YHUCEJ, METOAbl BBIOOPOYHBIX
iCClIe0BAaHUI; YMEHUE IIPUBOJUTD IIPUMEPBI IIPOSBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMeThb CBOOOJHO ONEpPUPOBATH IMOHATHSAMH: TOYKa, MIpsMas,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKHHA YTOIL,
NIBYTPaHHBIA  YIrOJI, TPEXTPaHHBIM yroJ, IepeceKaroluecs,
[apajuleIbHbIE U CKPEIIUBAIOIINECA IPSIMBIC, NapaJlIEIbHOCTh U
[EPIECHIUKYISAPHOCTE IPAMBIX M IUIOCKOCTEH, YIOJI MEXAY
[IPSAMBIMHU, YIOJI MEXAY IPSAMOM M IIJIOCKOCTBIO, YIOJI MEXAY
[JIOCKOCTSIMU; YMEHHME MCIOJIb30BaTh IIPU PEIICHUM 3a1ay
3ydeHHbIE (DAKTHI U TEOPEMBI IJIAHUMETPUH; YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHpPE; YMEHHE ONEpUpOBaTh
[TOHSATUSMM: MHOTOI'PaHHUK, ceyeHue MHOT'OTPaHHUKA,
[paBWIbHBIII MHOTOIpAaHHUK, NOpHU3Ma, Nupamuaa, ¢urypa Hu
MMOBEPXHOCTh BpAIICHUs, IWINHID, KOHYC, IIap, cgepa, pa3BepTKal
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[TOBEPXHOCTHU, CEYEHUS] KOHyCa U LMIMHAPA, NapajlleIbHbIE OCH
VI OCHOBAHMIO, CEUEHHE IIapa, INIOCKOCTh, Kacaroascs cepsl,
LMIMHpA, KOHYCa; YMEHHE CTPOUTh CEYEHHWE MHOTOTPaHHUKA,
11300pakaTh MHOTOTPAaHHUKHU, (DUTYPBI U TOBEPXHOCTU BPALCHHUS,
X CEYCHMs, B TOM YHCJIe C IOMOIIbIO JIEKTPOHHBIX CPEACTB;
YMEHHE INPUMEHATh  CBOIICTBAa  reoMeTpUyecKux  Quryp,
CaMOCTOSITENILHO ~ (DOpMyJIMPOBaTh  ONpPENENICHUs] HM3y4YaeMbIX
(buryp, BBIIBUTaTh THUIOTE3I O CBOWCTBAX M IpH3HAKAX
reoMEeTpHUecKuX (Uryp, OOOCHOBBIBATH WJIM OINpPOBEPraTh UX;
YMEHHE TPOBOJUTH KiaccH(UKauioo GUIryp MO Pa3IUYHBIM
[IpU3HAKaM,  BBIIOJIHATH  HEOOXOJUMBIE  JIONOJHUTEJIbHBIE
[IOCTPOCHMS;

- YMETb CBOOOJHO OIEpUPOBATh HMOHATHAMMU: IIOLIAb (QUTYDBI,
00beM (Uryphl, BeIMYMHA YIJIa, PACCTOSHUE OT TOYKH M0
[IOCKOCTH, PAacCCTOSHUE MEXIy NPSMBIMU, PACCTOSHUE MEXKIY
[IOCKOCTSIMU,  IUIOHIaAb  cgepbl, IUIOMIaJb [OBEPXHOCTH
MUpaMHbl, TPU3MbI, KOHyca, ULWJIMHApa, o00beM KyoOa,
[PSMOYTOJIBHOTO  Mapajijlesienuneaa, MUpaMHIbl, [PU3MBI,
LWIMHIpa, KOHyca, Ilapa; YMEHHE HaxOJIUTh OTHOLICHHE
00BbEMOB MOAOOHBIX QUTYD;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUSAMM: JABHIKEHHE,
MapaieNIbHbli  MEepPeHoC, CHMMETpUs Ha IUIOCKOCTM U B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE MOAO0OUS, MOJTO0OHBIE
(burypbl; yMeHHe pacro3HaBaTh paBHbIE U MOJ00HBIE (DUTYDHI, B
TOM 4HCI€ B TPUPOJIE, HCKYCCTBE, apXUTEKType; YMEHUE
MCIIONIb30BAaTh ~ T'€OMETPUYECKHE  OTHONICHHS,  HAXOAWTh
reoMeTpUYecKre BEIUUUHBI (AJIMHA, Yrod, IUIouaab, 00beM) MpH
pElIeHN 3a7a4d U3 JIPYruX Y4eOHBIX MPEIMETOB U U3 pealibHOI
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PKU3HU;
- YMETb CBOOOJHO OIEPHPOBATH MOHATUSAMH: MPSIMOYTOJIbHAS
CHUCTEMa KOOpPJIUHAT, BEKTOP, KOOPAMHATBHI TOYKU, KOOPAMHATHI
BEKTOpPAa, CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOpa Ha 4YHCIIO,
[pa3loKeHUEe BEKTOpa M0 0a3ucy, CKasIpHOE IMPOU3BEIEHHE,
BEKTOPHOE IPOM3BEICHHUE, YIOJI MEXIYy BEKTOpaMH; YMEHHE
MICII0JIb30BaTh BEKTOPHBIN M KOOPAWHATHBIA METO JUIsl PEIICHHUS
FCOMETPUUECKUX 3a/ad M 33134 JAPYTHX y4eOHBIX IPEIMETOB;
OIIEpUpPOBATh MOHATHAMHU: MaTpuua 2x2 u 3x3, omnpenenuTenb
MaTpULbl, TEOMETPUYECKUI CMBICII OIIPEIEIUTEINS;

- YMETb MOJEIMPOBATH pPEAJIbHBIE CHUTYallUM Ha  S3bIKE
MaTEMaTHKH; COCTABIIATH BBIPDAKEHUS, YPABHEHUS, HEPABEHCTBA U
X CUCTEMBI II0 YCJIOBHMIO 3aladyM, HCCIEIOBATH IIOCTPOCHHBIE
MOZIETIN c HCII0JIb30BaHUEM anmapara ayreOpsl,
MHTEPIPETUPOBATH IIOJIyYEHHBIN pe3yJIbTaT; CTPOMTH
MaTeMaTHYECKUE MOJIEIN € MTOMOIIBI N€OMETPUUYECKUX MOHATHN
1 BEJIMYMH, pellaTh CBA3aHHbIE C HUMH IPAKTUYECKHE 3ajayu;
COCTABJIITh  BEPOSITHOCTHYK) MOJEIb M HHTEPIPETHPOBATH
[IOJyYEHHBI  pe3yJbTaT;  penarb  NOPUKIAAHBIE  3aJa4d
CpEICTBAaMU MaTEMaTUYECKOIO aHAJIN3a, B TOM YHUCIIE COLUAIBHO-
HPKOHOMHYECKOTO U (PU3UYECKOT0 XapaKTepa;

- yMEHHE BBIOMpATh MOAXOIAMIMNA METOA Ul PELIeHUs 3ajjauu;
[MOHMMAaHWE 3HAYMMOCTH MATEMAaTUKHU B U3YYEHUHU NPHUPOAHBIX U
OOIIIECTBEHHBIX MPOIIECCOB U SIBJIECHUI; YMEHHME PpacloO3HaBaTh
[POSIBJIEHUE 3aKOHOB MAaTEMaTUKHM B HMCKYCCTBE, YMEHUE
[IPUBOJUTH MPUMEPBI MATEMATUYECKUX OTKPBITHI POCCHMCKON 1

MHPOBOM MaTEMaTUYECKON HAyKH
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OK 02 Hcnonb3oBarp
COBpEMEHHBIC CpencTBa
[IOVCKa, a”ajanu3a b1

MHTEpIpeTanuu uHpOpMaIuy,
138 UH(GOPMaAIIMOHHBIE]
TEXHOJIOTUHU I BBIOJIHEHUS]
3aaq npodeccuoHanbHOM

JICATCIIBHOCTH

B 001acTi IEHHOCTH HAYYHOTO MO3HAHUS:
-c(hopMUPOBAaHHOCTD MHPOBO33pPEHUS,

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAayKM M OOUIECTBEHHOW IpPaKTUKH,
OCHOBaHHOTO Janore KYJbTYD,

CHOCO6CTBYIOH_I6FO OCO3HAaHHUK CBOCro MeECTa B

Ha

[TOJIMKYJIBTYPHOM MHPE;
- COBEPIICHCTBOBAHUE SI3bIKOBOM WM YHUTATEIbCKOM]
KYyJIbTYpbl KakK CpEICTBa B3aUMOJCHCTBHUS MEKIY|
ITFOIbMHU U TIO3HAHUSI MUPA;

- OCO3HaHHE IIEHHOCTH HAYYHOW JEATEIIbHOCTH,

FOTOBHOCTb OCYILIECTBIIATD IPOCKTHYI0 |
1ICCIIEI0BATENBCKYIO JI€ATEIbHOCTh MHANBUYAIbHO
1 B rpyIIe.

OBnaneHune YHHUBEpCAIbHBIMU yueOHBIMU

MMO03HABATEIbHBIMH JCHCTBUSIMHU:

B) paboTa ¢ HHpopMaIei:

- BJaJ€Th HABBIKAMH TOJYYEHHUs HH(DOpMAIMH W3
MCTOYHUKOB  pPa3HbIX THIIOB, CaMOCTOSITEIBHO
OCYILECTBIIATh MOUCK, AHAIMU3, CHUCTEMATU3ALUI0 U
MHTEepHpeTanuio HHGOpMaIMK Pa3IUYHbBIX BUIOB U
(dbopM npencTaBIeHUS;

- CO3/1aBaTh TEKCThl B pa3lWYHBIX (opmarax ¢
y4eToM Ha3HaueHuss HHQOpMamuu U  LEeNeBOH
Ay IUTOPHH, bopmy|

MMPCACTABICHUA U BU3YyaJIN3alluH;

BbIOMpasT  ONTUMAJbHYIO

OLICHUBATh JOCTOBCPHOCTD,

c€c

JIETUTUMHOCTH|

H(popManuy, COOTBETCTBUE IIPABOBBIM M|

- YMETh OIEPHPOBATH MOHATHSAMHU: palOHATbHAs (YHKIHS,

byHKIWHS, byHKIWHS,
nmorapudmMuyueckass (QyHKLIUS, TPUTOHOMETPHUYECKHE (DYyHKIUH,

[IOKa3aTeabHas CTEIIEHHAs
oOpaTHble (YHKLUHU; YMEHHME CTPOUTh TIpapUKd H3YUYEHHBIX
(yHKIMH, UCHOJIB30BATh IpadUKU NMPU HU3YHYEHUHM HPOLIECCOB U
3aBUCUMOCTEH, IpH peleHuH 3aJad U3 Jpyrux y4deOHbIX
[IpEeIMETOB U 33734 U3 PEalbHOM JKU3HU; BbIpaXkaTh (opMyIaMu
3aBUCUMOCTH MEXIY BEIINYNHAMU;

- YMETb OIIEpUPOBATh MOHATHAMH: TOXKJIECTBO, TOKIECCTBEHHOE
peoOpa3oBaHue, YpaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHUH]
PaBHOCHUJIBHOCTb yPaBHEHUH,

1 HCPABCHCTB, HCPAaBCHCTB U

CUCTCM, pallMOHAJIbHBIC,

norapuMuUecKue,

HppalrOHaJIbHBIC,
TPUTOHOMCETPUYCCKUC

[OKa3aTeNbHEIE,
CTEIEHHBIE,
YpaBHEHUsI, HEPABEHCTBA M CHCTEMbI; YMETh PellaTh YpaBHEHUS,
HEpaBEHCTBA W CHCTEMbI C TIOMOIIBIO DPA3JIUYHBIX IPUEMOB;
pemaTL ypaBHCHI/IX, HepaBeHCTBa U CUCTECMBI C HapaMeTpOM;
HpI/IMeHHTI) ypaBHeHI/IfI, HepaBeHCTBa, X CHUCTEMBbI IJIA pCHIGHI/ISI
MATCMAaTUYCCKHUX 3a1a4 U 3a1a4 U3 paBJ’II/ILIHBIX O6J'IaCTCI\/JI HaYKI/I 151
[PE€ATTbHOM KU3HU;

CcBOOOHO

YMETb OIIEpUpPOBAThH
[apajUIeJIbHBIM  TEPEHOC, CUMMETpHUS Ha IUIOCKOCTH U B
[IPOCTPaHCTBE, MOBOPOT, MpeoOpazoBaHHe MOAO0OMS, MOTO0OHBIE
(urypbl; yMeTh pacro3HaBaThb PaBHblE U 1MOA00HBIE (PUTYpHI, B
Ipupoze, YMETH

TCOMETPHUUICCKUC

HNOHATHUAMU. JIBUKCHUC,

MOM 4YHCJIIE B HCKYCCTBC, apPXUTCKTYPCEC,

MICII0JIb30BATh OTHONICHUS,  HAXOAUTh
reoMeTpUUYecKre BEIUUUHBI (AJIMHA, Yrod, IUIouaab, 00beM) MpH
pEIIeHNN 3a7a4d U3 JIPYruX Y4eOHBIX MPEIMETOB U U3 pealibHO

PKU3HU
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MOpaIbHO-ITUYECKUM HOpPMaM;
- HCIIOJIb30BaTh CpeACTBa HH(GOPMAIMOHHBIX H
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOIMHl B  pELICHUH|
KOI'HUTHBHBIX, KOMMYHHKaTHBHBIX
OpraHU3allMOHHBIX  3aJay coOuIroIeHEeM
TpeOOBAHUN 3PrOHOMHUKH, TEXHUKH O€30IacHOCTH,

pecypcocOepexeHusi,  MPaBOBBIX

41
C
I'MIT'MCHBI, 51

DTHYECKMX  HOPM, HOpPM  MH(OPMALMOHHON

0e30IMacHOCTH;
- BJIAJICTb HAaBBIKAMH pPaCIIO3HABAHUA W 3allUThI
nH(pOpManuy, 0e30macHOCTH

JIMYHOCTH

MH(POPMaIIMOHHON

OK 03
[pean30BbIBaTh

IInanupoBath u
coOCTBEHHOE
pogecCuoHAIbHOE u
ITUYHOCTHOE pa3BuUTHE,

[IpePUHUMATEIbCKYIO

JICATCIIBHOCTD B|
podeccuoHaTbHON chepe,
MCIIONIB30BATh ~ 3HAHHUS 110
(bMHAHCOBOW TPAMOTHOCTH B
Pa3ITUYHBIX KU3HEHHBIX
CUTyalsaXx

B obGnactu AYXOBHO-HPABCTBCHHOT O BOCIIUTAHUA:
- C(I)OpMI/IpOBaHHOCTL HPaBCTBCHHOI'O CO3HAHUA,

PTUYECKOTO TTOBEJICHUS;
- CIIOCOOHOCTH OIIEHUBATh CUTYAIMI0 U MPUHUMATh
OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHOA
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOHYUBOTO OYyTIyIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM U
(WM) OIpyrUM 4iI€HaM CeMbH, CO3JaHHUI0 CEMbU HQ|
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUM C TPATULUSMHU
HaponoB Poccuu;

OBnazieHue  YHHUBEPCAIBHBIMU  PETYJISITUBHBIMU
TeVCTBUSIMMU:

a) CaMOOpranu3anus:

YMETb OIICPHUPOBATH IIOHATHUAMMU: PalrOHAJIbHBIC,

MppaliOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,

nmorapu@mMuyueckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEpaBEHCTBA, X CHCTEMBI;

YMCTb OIICpHUPOBATH MOHATUAMH: MHOIOI'PaHHUK, CCYCHHC

MHOTOTpaHHHKa, KyO, mapajienenunes, Npu3Ma, HpaMuia,
(urypa 1 MoBepxHOCTb BpallleHus, IMINHAP, KOHYC, 1ap, cdepa,
ceueHHsI (UTypbl BpallleHHs, IUIOCKOCThb, Kacaromascs chepsl,
[MINHApA, KOHYCA, IMJIOIIAb NOBEPXHOCTH MUPAMU/IbI, PU3MBI,
wiomanas  chepsl, oO0beM  KyOa,

nupaMubIl,

KOHYCa,
[PSIMOYTOJIBHOTO

LWIAHIPA,
napajuiejenunesa, MIPU3MBI,
LMIMH]Ipa, KOHYyCa, I1apa; YMEeHUEe n300paxaTb MHOTOIPaHHUKH U
[IOBEPXHOCTH BpALICHUS, MX CEYECHHS OT pPYyKH, C IIOMOUIBIO
UepTEKHBIX HMHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMETh
[paCIlO3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH

IIPaBUJILHBIC MHOTOTPAHHUKU
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- CaMOCTOATCIIbHO OCYUICCTBIIATH IMO3HABATCIILHYIO[-

poOJeMbl C Y4EeTOM HMEIOIIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIIOCOOCTBOBaTh (DOPMUPOBAHHIO U IPOSBICHUIO
[IMPOKON JPYIUIMH B Pa3HBIX OOJNACTSIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa3oBaTENIbHBIM U
KyJIbTYPHBII YPOBEHB;

0) CAMOKOHTPOJIb:

MCTIOJIb30BAaTh MpPUEMBbl pedIeKCHU s OLEHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHMUS;

- yYMETh OLIEHUBaTh PHUCKHU M CBOEBPEMEHHO
[IPUHUMATDH PEIIECHUS 10 UX CHUKEHHIO;

B) SMOLMOHAJIbHBIM HHTEIJIEKT, MPEANOoIararuuii
c(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHBALMH, BKIIOYAIOIIENH CTPEMIIEHUE
K JOCTHKCHMIO LEIM U YCIeXy, ONTHUMMH3M,
MHULMATUBHOCTh, YMEHHUE JI€HCTBOBATh, UCXOIA W3
CBOMX BO3MOKHOCTEW;

- SMIIaTUH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATH
AMOIIMOHAIBHOE COCTOSIHUE JPYTHX, YUUTHIBATH €TI0
[IpY OCYIIECTBIEHUN KOMMYHHMKAI[UH, CIOCOOHOCTD

K COUYBCTBHUIO U COMNCPCIKUBAHUIO,

O6paSOBaTeHBHOﬁ ACATCIIBHOCTH MW JKU3HCHHBIX|BEKTOPOB,
CUTyalUsiIX; [TIOMOIIBbIO HU3YYCHHBIX (bOpMy.]'I KOOpAUHAaThbl CEPECAMHBI OTPE3KA,

YMETb ONEpPUPOBATH IOHATUSAMU: NPSIMOYTOJIbHAs CHCTEMA
NesITeIbHOCTh, BBIABIATH NPOOJEMBI, CTaBUTh HKOOPAMHAT, KOOPIMHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOpA,
(bopMyIupoBaTh COOCTBEHHBIE 3aa4un BICKAJIIPHOE TIPOM3BEICHHME, YIOJ MEXAY BEKTOpaMH, CyMMa|

IMPOU3BCACHUC BCKTOpa HaA 4YHCIO, HAXOJUTh C

- CaMOCTOSATCIBHO COCTaBJIATh IIJIaH PEIICHUAPACCTOAHUE MCKIY ABYMS TOUKaMKU
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- COLIMAJIBHBIX HaBBIKOB, BKJIIOYAaOIIUX]

CIIOCOOHOCTh BBICTPAaWBaTh OTHOUICHUS C JAPYTHMHU

JIFOAbMU, 3a00THTh C4A, TIMPOABJIATH HHTCPCC U

pasperiats KOHGIUKTHI

OK 04 Db dexTrBHO
B3aMO/ICVICTBOBATh 51
paboTaTh B KOJUIEKTHBE W
KOMaH]1e

FOTOBHOCTbH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4eOHO-MCCIIeI0BATEIhCKOM,
[MPOEKTHOM M COIMATIbHOU JIEATENbHOCTH;
OBnazieHue YHMBEPCATIbHBIMU KOMMYHUKATHBHBIMHY|
TEVICTBUSIMMU:

0) COBMECTHasl IeITEIIbHOCTb:

- T[OHMMAaTb M HCHOJIB30BATh IPEUMYLIECTBY
KOMaHIHOW U UHJIMBUyaJIbHOU paboThI;

- NPUHUMATHh [EJIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHHUPOBATH JEUCTBUSA IO
e JOCTIIKEHUIO: COCTaBJIATh IUIaH JICHCTBUM,
[pacrpeesaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBHAX]

- YMETh OIIEpUPOBATh MOHATHUAMM: CIIyYaHHBIN ONBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYUCIIATH

BEPOATHOCTDH C HCIIOJIB30BaHHUEM rpaqmqecxnx METO/J0B,

MPUMEHSITh (OPMYJIBI CIIOKCHUS W YMHOXKCHHUS BEPOSITHOCTEH,
KOMOMHaTOpHbIE (akThl M GOpMYyNbl MPU pPEIICHUU 3a]ad;
OIICHUBATh BEPOSTHOCTU PEATbHBIX COOBITHUI; 3HAKOMCTBO CO
CIIy4aiiHBIMH ~ BEIMYMHAMH, YMEHUE TPUBOAUTH MPHUMEPHI
MPOSIBIICHUSI 3aKOHA OOJBIIMX YHUCET B MPUPOJHBIX H
OOIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJHO OTICPUPOBATH MOHSATHUSMHU: CTETICHb C IIEIBIM
[IOKa3zaTeyieM, KOPEHb HaTypaJlbHOU

CTCIICHU, CTCIICHb C

[PAlUOHAJIBHBIM  ITOKA3aTCJIEM, CTCIICHbL C HeﬁCTBHTeHBHBIM

(BCIJ_[CCTBCHHBIM) IIOKa3aTeCjieM, J'IOI‘apI/I(bM qucia, CHHYC,

KOCHHYC U TAHT€HC IPOU3BOJILHOIO YHCIIA;
- yMeTb CBOOOJIHO ONEpHpPOBaTh MOHATUSAMH: rpaduk (QyHKIHH,

[PCAJIbHOI'0, BUPTYAJIBHOI'O H KOM6I/IHI/IpOBaHHOFO

oOpaTHast GYHKLHUS, KOMIIO3UIMS (YHKUUH, TUHEHHAs (QyHKIMS,
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B3aMOJCHCTBUS;

OCYHIICCTBIISATh  TIO3UTHBHOE  CTPATETUYECKOE
[MOBEJCHUE B PA3JIMYHBIX CHTYAIUSX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.
OBjnazeHue  YHUBEPCAIBHBIMH  PETYJSATUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0s U IPYTHUX JIIOCH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JOICH
[IpY aHATN3E PE3yIbTATOB JCITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHUX JIIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TIO3UIIHH

IPYToro 4ejioBeKa

KBagpaTU4Has (QyHKUUS, CTerneHHas (QyHKOUS ¢ LeIbIM
MokazaTejieM, TpPUTOHOMETpUYECKHe  (QyHKUUH, O0OpaTHBIE
TPUTOHOMETPUYECKUE byHkuuy, [IOKa3aTesbHas 51

imorapudmudeckas GyHKIIUU; YMETh CTPOUTh TpaduKu (HyHKIIHH,
BBITTOJTHATH IIPe00pa3oBaHus rpadukoB PyHKITHI;

YMETh HCHOJb30BaTh Tpadukd GYHKIMA Ui HU3YyYCHUS]
[POIIECCOB M 3aBUCHMOCTEH NpU PEUICHUU 337ad M3 JAPYTHX

y4eOHBIX TMPEAMETOB U M3 pEAJbHOM KU3HU; BBIPAXKATH

(hopMyJTaMy 3aBHCHMOCTH MEXK/y BETUIHHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIHH,
byHKIUH, byHKIHIH,
MOHOTOHHOCTh (DYHKIMH, IKCTpeMyM (yHKIMHU, HauOoubliee u
HavMEHbIICe 3HAUCHHMS (YHKIMM Ha TPOMEKYTKE; YMETh
[IPOBOANTH UCCIIEIOBaHUE (DYHKIINHY,

- yMeTb HCIOJb30BaTh CBOMCTBa M Tpapuku (QyHKUUH A7

IICPUOANIHOCTD OrpaHM4YC€HHOCTD

[pEIICHNS] YpaBHEHUI, HEPABEHCTB M 3a7ad C IapaMeTpaMy;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXXECTBA peIIeHUM
YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

OK 05 OcymecTBisTh YCTHYIO
148 IIMCbMEHHYIO
KOMMYHHKALUIO Ha
rOCy1apCTBEHHOM A3BIKE

Poccuiickoit  @enepauun ¢

YIETOM 0COOEHHOCTEH]
COLIMAJIBHOTO U KYJIBTYPHOIO|

[KOHTCKCTa

B 001acT 3CTETHYECKOT0 BOCITUTAHUS:

- OCTETUYECKOE OTHOLICHUWE K MHUpPY, BKIOYasd
PCTETUKY OBbITa, HAYYHOTO U  TEXHHYECKOTO
TBOpPUECTBA, CIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATH Pa3IUYHBIC BUJIb]

MCKYCCTBA, TpaJulluud W TBOPUYCCTBO CBOCTO Wi

IPYyTUX  HApOJOB,  OIIyIIATh
BO3/ICHCTBUE UCKYCCTBA;

OMOIIMOHAJIBHOC

- Y6C)KI[6HHOCTB B 3HAYMMOCTH [OJ1 JIHUYHOCTHU H

- YyMETb OIEpPUPOBATH MOHATHSAMU: CpelHee apupMEeTHUECKOe,
HauOoJpIllee W HauMEHblee 3HAueHUs,

CTaHJApTHOE OTKJIOHEHHE YMCJIOBOrO Habopa;
MHTEPIPETUPOBATH UH(pOpMaLHIO,
Ha Juarpammax, Trpadukax,
OTPaKAIOIlyI0 CBOMCTBA pEAJbHBIX MPOLIECCOB U  SIBICHUM;

Me/aHa, pa3max,
ucrepcus,
YMEHHE U3BIICKATh,

[pe/cTaBiIeHHY0 B TaOiuIax,

MPEeACTABIAT, MHPOPMAIMIO C TOMOIIBI0 TAOJUIl U JUArpamM;

MCCIICA0BAaTh CTAaTHUCTUYCCKHUEC JaHHBIE, B TOM YHUCIE C

[IpUMEHEHHEM I'paUUECKUX METO0B U AJIEKTPOHHBIX CPEJICTB;
- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, IpsMas, ILIOCKOCTD,
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00IIecTBa OTEYECTBEHHOTO U MHPOBOTO MCKYCCTBA,
PTHUYECKUX KYJBTYPHBIX TPATUIMNA M HAPOIHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUIAX|
MCKYCCTBa, CTPEMJICHHME TPOSBIATH  KayeCTBa
TBOPUYECKOUN JTMYHOCTH;

OBnazieHue YHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY|
e CTBUSIMU

a) oOmeHue:

- OCYIIECCTBIISAITh KOMMYHHUKAIIMM BO BceX cdepax|
PKH3HU;

- pacmo3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS,
3Ha4YCHUE COILIMAJIbHBIX

IMpCAIOCBIIIKH KOH(1)J'H/IKTHLIX

[IOHHMMAaTb 3HAaKOB,,
PaCIIO3HaBaTb
CI/ITyaI_[I/Iﬁ U CMAT4aTh KOH(i)J'II/II(TBI;
- Pa3BCpHYTO H JIOTUYHO MH3JIaraTb CBOIO TOYKY]

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCICTB

[IPOCTPAHCTBO, ABYTPAHHBIA YIOJI, CKPELIMBAIOIIMECS IPSIMBIE,
[1apaJuICIbHOCTD U IEPIECHAUKYJIAPHOCTh IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXKIY HPSMBIMH, YIOJI MEKIY IPSIMOU U IUIOCKOCTBIO, YIOJ]
MEXIYy IUIOCKOCTSMH, PAcCTOAHME OT TOYKH 10 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSHUE MEXY ILUIOCKOCTAMH;
- YMETb UCIOJIb30BATh MPHU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl Y
TeopeMbl IUIAHUMETPUU; YMEHUE OLEHHUBAaTh pa3Mepbl 00BEKTOB
OKPY’KaOILEero MUpa

OK 06
paX1aHCKO-NIaTPUOTHUYECKYIO
JEMOHCTPUPOBATH|
MIOBE/ICHNE
TPaJUIIMOHHBIX

[IposBnsTh

[MO3HIIHIO,
0CO3HAHHOE
OCHOBE
00IIIEUEI0BEYECKUX
IICHHOCTEl, B TOM YHCIE C

HAa|

y4€TOM rapMOHHU3auy

MEKHAITMOHAJIbHBIX 51
MCKPEITUTUO3HBIX OTHOIHCHI/II\/'I,

[IPUMCHATDH CTaHOapThI

OCO3HaHHWE  OOy4aloUIUMHUCS  POCCHICKON
Pa’KIaHCKOU UJIEHTUYHOCTH;
pa3BUTHE

Ha OCHOBC

- HCJICHAIIPAaBJICHHOC BHYTpeHHeﬁ
TTO3HUIINH

HPAaBCTBEHHBIX LIEHHOCTEW HaponaoB Pocculickon

JIUYHOCTH AYXOBHOA

Denepanuu, u

KyJIbTYPHBIX Tpaauiuii, (OpMHUPOBAHHE CHCTEMB]

HCTOPUUCCKUX HaITMOHAJIbHO-

BHAYMNMBbIX IOEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,

AQHTUKOPPYIILIMOHHOTO MHPOBO33PEHHS,

[IPaBOCO3HAHUS, JKOJIOTUYECKON KYJIBTYPHI,

CITOCOOHOCTH CTaBUTH HOCJIM U CTPOUTH KU3HCHHBIC

YMETh OINEPUPOBATh TMOHATUAMU: IPSIMOYTOJIbHAs CHUCTEMA
KOOpPAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJLIPHOE IIPOM3BEICHHUE, YroJ MEXIY BEKTOpaMH, CyMMa|
BEKTOPOB, IIPOM3BEACHHE BEKTOpa HA 4YHUCIO; HAXOOUTh C
[TOMOIIbI0 M3YUYEHHBIX (POPMyYJT KOOPAMHATHI CEpelMHbl OTpe3Ka,
[pPACCTOSTHUE MEXAY ABYMS TOUKAMU;

-yMEeTh BbIOUpATh MOAXOISIMIMA U3YyUYEHHBIH METOJI Ui pelIeHUs

3a/1a4H, pacrno3HaBaThb MaTeMaTHYECKHE (bakThI )51
MaTeMaTHUeCKUe MOJENU B MPHUPOAHBIX M  OOIIECTBEHHBIX
SIBICHUSX, B HUCKYCCTBE, YMEHHME MPHUBOJIUTH IPUMEPHI
MaTeMaTU4EeCKUX  OTKPBITMM  POCCHMCKOM M MHUPOBOH
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYUMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPS/IKA;

-  [OPUHIATHE  TPAJAIMOHHBIX
001IIeUeIOBEUEeCKUX TYMAaHUCTUYECKUX U
TIEMOKPATUYECKUX IIEHHOCTEH;

HanlMOHAJIbHBIX,

- T'OTOBHOCTb IMPOTHUBOCTOATH naco0JIOrnu

DKCTpEMHU3MA, HallMOHAIN3Ma, KkceHodooumu,
IUCKPUMUHAIMM 110 COLIMAJIbHBIM, PEIIMTHO3HBIM,
[PacoOBBIM, HAIITMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro o0IIecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHu3alMy U JETCKO-FOHOLIECKUX OpraHu3alusiX;
- YMEHHE B3aUMOJEWCTBOBaTh C COLMAJIBHBIMHY
MHCTUTYTaMHU B COOTBETCTBHM C UX (DYHKIHSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHHTApHOM M BOJIOHTEPCKOH|
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- chopMHpPOBAaHHOCTH POCCUHCKON TpaskIaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
HapO/y, YyBCTBa OTBETCTBEHHOCTH Itepen PoauHou,
FOpJIOCTH 33 CBOM Kpai, CBOIO PoauHy, CBOil A3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IponuIoe n HaCTOsAIICE

- HCHHOCTHOC OTHOMICHHUEC K TOCYydapCTBCHHBIM

MaTeMaTHYECKOU HAYKH.

- YMETh OIIEpUPOBATh MOHATHUAMM: CIIyYalHBIM OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTD CIyYailHOrO COOBITHS; YMETh BBIUUCIIATH
BEPOATHOCTb  C rpadu4ecKux
[IPUMEHATh (OPMYJIbI CIIOKEHHS M YMHOXEHHS BEpOSATHOCTEH,
KoMOMHATOpHbIE (akTbl U (OpMyJBl HpPU PELICHUH 3a]ady;

HCITI0JIB30BaHHUEM METOJOB,

OLCHUBATL BCPOATHOCTU PCAJIbHBIX CO6LITHI>1; 3HAaKOMCTBO CO

CJIy‘-IaﬁHI)IMI/I BCJIMYHMHAMMU, YMCHUEC INPUBOAUTL IMPUMCPL]

IIPOABJICHUA  3aKOHaA OOJBIINX YHCEI B MNpUPOAHBIX H

OOIIIECTBEHHBIX SIBJICHUSIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPHUPOJHOMY]
HacjIeAulo, MaMATHHUKAM, TpagulusM HapoJOB
Poccun, noctmkenusm Poccun B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

- ujieliHas yOexXIeHHOCTh, TOTOBHOCTh K CITYKEHUIO
n 3ammre OtedecTBa, OTBETCTBEHHOCTb 3a €r0
Cyas0y;

OCBOEHHBIE  OOYy4YalOIIMMHUCA  MEXKIIPEAMETHBIE
MOHATHSI M YHHUBEpPCAIbHbIE YyuyeOHbIE JeHCTBUS

(peFYHﬂTI/IBHI)IG, IIO3HABAaTCJIIbHBIC,
KOMMYHI/IKaTI/IBHI)IG);
- CIIOCOOHOCTD Hux HCIIOJIBb30BaHUA B|

[M03HABATECJILHOM M COUMAJIBHOM  TMPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U
OCYILIECTBIECHUIO y4eOHO JE€ATEIbHOCTH,
OpraHu3aliy  y4eOHOTO  COTpYAHUYECTBA  C
MearorndyeCKUMH padOTHUKAMH M CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHUBUTy ATbHON
00pa30BaTeNbHON TPACKTOPHUH;

- OBJIaJICHUE HaBBIKAMH y4eOHO-
MCCIIEIOBATENILCKONW, IPOEKTHOM H  COLMAIbHOM
eI TEIbHOCTH

OK 07
COXPaHEHHIO

ConeiicTBOBAaThH
OKpYXaroIei

Cpellbl, PECypcoOCOEpPEKECHUIO,

IIPUMCHATH
M3MCHCHUU
IIPUHITHIIBI

3HAHUS 00
KJIMMATa,
OepexXITUBOTO

- HE MpUHUMATh JEHUCTBUS, NPUHOCSIINE Bpea
OKpYKaroIlei cpese;

- yMeTb IPOTHO3UPOBaTh  HEOJIAronpUsTHbIE
DKOJIOTUYECKHE TOCIHEACTBUSA IPEAIPUHUMAEMBIX
e CTBHM, MPEAOTBPAILATh UX;

- pacIIMpUTh OMNBIT AEATEIBHOCTU HKOJIOIMUYECKOM]

- YMEThb ONEpUpOBaThb NOHATUSIMU: (QYHKIUS, HENpPepbIBHAS
(GyHKIUS, T[pPOM3BOJHAs,  IEpBOOOpa3Has,  OMpEEsICHHBIH
MHTErpal; yMETb HaxOJUTh TPOU3BOJHBIE AJIEMEHTaPHBIX
(yHKIUH, UCHOJb3ysl CIpPaBOYHbIE MaTepuaibl; HUCCIENIOBaTh B
[pOCTEHIINX CilydasX (PyHKIMM Ha MOHOTOHHOCTh, HaXOAMTb
HauOoNbIIMEe M HAMMEHbIIME 3HAueHUs (YHKIMA; CTPOUTH
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3 PEeKTHBHO
ICCTBOBATh B YpE3BbIYANHBIX|

[IPON3BOJICTBA,

CUTyalusax

HAIPaBJIEHHOCTH;

- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI C
YU4ETOM aHajiu3a HUMEIOUIMXCS MAaTepUabHBIX M|
HEMaTepUaIbHBIX PECYPCOB;
OCYILECTBIISATh  LI€JICHAIIPaBJICHHBIN
[epeHoca CpesCTB CrocoboB  JeHCTBUS
podeccnoHanbHyI0 Cpemy;

ITOHUCK]
u B|
- YMCTb ICPCHOCUTL 3HAHUA B IIO3HABATCIIBHYIO H
IMIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- [pcjiaraTb HOBBIC IPOCKTHI, OLUCHUBATH HJACH C
IIO3UIIMHU HOBU3HBI, OPUTUHAIIBHOCTH, HpaKTH‘IeCKOﬁ

BHAYUMOCTH,
- JaBaTb OLCHKY HOBbBIM CUTyallUAM, BHOCHUTDH
KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATh

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAM

rpaduKd  MHOTOWICHOB  C  HCIIOJIb30BAaHHEM

MAaTCMAaTHYCCKOIo aHalik3a,

anmnapara
IIPUMEHATh MPOU3BOJHYIO IIPH
peuieHuy  3a1a4
OPUEHTUPOBAHHbIC 33Jayd HAa HaWOOJbIIME M HAUMEHbILINE
3HAYEHUS, HA HAXOXKACHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPHUPOBATH IMOHATHAMM: JBUKEHHE B IPOCTPAHCTBE,

HO,Z[O6HLIC (1)I/IprBI B MNPOCTPAHCTBEC, HCIIOJIIb30BATh OTHOLICHHC

Ha JABUXKCHUC, peuaTtb IMPAKTHUKOA

[UTOIIaZed TOBEPXHOCTEH W 00BEMOB MOAOOHBIX (uryp mpu
[pEILICHIH 3a]1a4;

- YMCTbH BBIYUCIIATH I'COMETPUUCCKHUEC BCIMYUHBI (IIHI/IHa, yroia,
[UI0IIa/1b, 00BEM, TUIOIIAAb TIOBEPXHOCTH ), HCIIOIB3YS H3YUCHHBIC
(bOpPMYJIIBI M METO/IBI

[1K 1.1. IInmanupoBath mporecc
BBITIOJIHEHHS CBOCH pabOTHI Ha
OCHOBE KOHCTPYKTOPCKOW H
TEXHOJIOTUYECKON
TOKYMEHTalluu
[POOOTOTEXHOIOTUYECKOTO

BIIAJICTh HABBIKAMH YYEOHO-HCCIIEIOBATEILCKON U
HpOGKTHOI\/’I JACATCIIbHOCTH, HaBBbIKaMU pa3pemeHH${
rpo0emM

[KOMIIJICKCA.

YMETb  aHAaJIM3UPOBATH TCXHUUYCCKHE TIPOCKTHI

H  JPYI'YIO|

TEXHUYCCKYIO AOKYMCHTALlUIO  JJIA BBI60pa MporpaMMHOTO

oOecIeueHus I CO3JaHusA MOJACIIN  OJIEMCHTOB  CHUCTEM

ABTOMAaTHU3alluK1
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2. CTpyKTypa U coaep:xaHue 0011e00pa30BaTeJIbHOM N CIUTIINHbI

2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Bua yueOHoii padboThI

Oovem ¢ uacax

O01beM 00pa3oBaTeJbHONH MPOrpaMMBbI AU CHUTITHHBI 280

B T.4. B JopMe MPAKTUUECKON MOATOTOBKH 56
1. OcHoBHOe cojep:kaHue 210

BT. U..

TEOPETHUUECKOE 00yUueHue 172

NPAaKTUYECKHUE 3aHATHS 38
2. IpodeccuoHaIbHO-OPMEHTHPOBAHHOE Colep:KaHue (CoAep:KaHue 56

MPUKJIAJTHOT0 MOIYJIfA)

BT. 4.:

NPaKTUYECKUE 3aHATHS 56

NuauBuaya bHBIA NPOEKT HeT

Koncyabranumn 10

IMpomexxyTounas arrecTanus (3IK3aMeH) 4
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

B tom
4yucie B
dopme
HaunmenoBaHue pasjeiioB u Coaepxxanue yueOHOro MaTepuaJa (OCHOBHOE U NMPo(ecCHOHATHHO-OPHEHTHPOBAaHHOE), O0bem Dopmupyemble
N npaKTude
TeM JIabopaTOpHbIe U MPAKTHYECKUe 3aHATHSA, MPUKJIATHOH MOAY b (IPH HAJTMYUH) 4acoB pclcoﬁ KOMIeTeHIH U
NMOJATOTOBK
U
1 2 3 4
OcHoBHoOe coep:kaHne
Pasnen 1. [loBTOpeHne Kypca MaTeMaTUKH OCHOBHOM IIKOJbI 14
Tema 1.1 Copepxanne yueOHOTO MaTepuana
Ilens m 3amaun MaTeMaTHKU - -
ba3oBeie 3HaHUI U YMCHHA IO MAaTCMAaTHUKE B HpO(bCCCI/IOHaIII)HOI/I U B IIOBCCIHCBHOU
npu OCBOCHUM
JIESITEIbHOCTH.
CIEIATEHOCTH 2
KoMOuHUpOBaHHOE 3aHATHE
Tema 1.2 Copep:xanne yaeOHOTO MaTepuala
Yucna 5 BBIYHCIICHUS. -
JeiictBust HaJ TOJNOXKUTEIFHBIMH W OTPUIATEIHHBIMH YHCIAMH, OOBIKHOBEHHBIMH H
Beipaxenust 51 OK-01, OK-02,
JECATUIHBIMA APOOSIMHU.
peobpa3oBaHus N 4 OK-03, OK-04,
JeiicTBust co cTeneHs Mu, (GOPMYJIbI COKPAIIEHHOTO YMHOKEHHSL.
OK-05, OK-06,
KomOuHMpOBaHHOE 3aHATHE
OK-07
Tema 1.3. IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE CO/IePKAHUE (COoAep:KaHNe MPUKIATHOTO MOTYJIs) TIIK 1.1.
I'eoMeTpus Ha TIOCKOCTH Bunbl mnockux GuUryp u ux miomanib. 2 2
IIpakTHKO-OpMEHTHPOBAHHBIE 3a/1a4H B Kypce T€OMETPUH Ha TUNIOCKOCTH
[IpakTudeckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOIo Marepuaa
[IporieHTHBIE BRIYUCIECHUS
[IpocTele mponeHTH!, pa3Hble crioco0bl X BeIYHCICHUS. CIOXKHBIE TPOLCHTHI 5

HpaKTqucxoe 3aHATHC
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Tema 1.5
YpaBHeHHS U HEPABEHCTBA

Coneprxkanne yaeOHOTO MaTepraa

Jluneiinble, KBaIpaTHBIE, APOOHO-THHEWHBIE ypaBHEHH H HEPABEHCTBA

4
[IpakTudeckoe 3aHsTHE
Pasnen 2 [IpsiMble ¥ IJIOCKOCTH B MMPOCTPAHCTBE 18
Tema 2.1. Copeprxanne yaeOHOTO MaTeprala
OcHoBHBIE TIOHSATHUS
cTepeomeTpuI [Mpeamer crepeomerpun. OCHOBHBIE TOHATHA (TOUYKA, MpsMas, IJIOCKOCTh, MPOCTPAHCTBO). 5
) OcHoOBHBIE aKCHOMEBI cTepeoMeTpud. llepecekaromuecsi, HMapaielbHbIE M CKPEUTMBAIOIIHECS
PacrnionoxeHre TpsAMBIX U .
. IIpAMBIC. HpI/I3HaK U CBOMCTBO CKPCIIMBAIOMIUXCA IIPAMBIX. OcHOBHBIE IMPOCTPAaHCTBCHHBIC
TUIOCKOCTEN
(hurypsL.
KombOuHMpOBaHHOE 3aHATHE
Tema 2.2. Copep:xanne yueOHOTO MaTeprana
[TapamnensHOCTE  TPSMBIX, -
pAMOii 0CKOC [MapamnensHble npsMas u WIOCKOCcTh. OnpenencHue. [Ipu3nak. CBolicTBa (C 10Ka3aTEIBCTBOM).
IIpsAMOHu u I1JT TH o
ocKocTelt > | Hapamnensubie miockoctd. Onpenenenne. [pusnak. CeoiicTBa (¢ 10Ka3aTenbcTBOM). TeTpasap
TUTOCKOCTEH . .
u ero snemeHTsl. [lapamnenenunen u ero sneMeHThl. CBOWCTBA MPOTHUBOIOJIOKHBIX TpaHEH M 4
nuaronanei napamienenumnena. [locrpoenue ceuenuii. Pemenue 3amay. OK-01, OK-03,
KomOuHMpOBaHHOE 3aHATHE OK-04, OK-07
K 1.1.
Tema 2.3. Conepxanue yueOHOTr0o Marepuaa
[lepneHIUKYIAPHOCTH
N IlepnenaukyisapHele npsMbele. [lapamienbHple OpsMble, NEPHNEHAMKYJSPHBIE K IIJIOCKOCTH.
IPsIMBIX, IPSIMOU U .
’ N [Ipu3HaK MepHeHIUKYIAPHOCTH MpsIMOW H TutockocTu. JlokazartenscTBO. llepnenmukynsap u
TUIOCKOCTH, TUIOCKOCTEH .
HakioHHas. [lepmeHauKynspHbIe TUIOCKOCTH. [IpU3HAK MEPHIEHIUKYIIPHOCTH TUIOCKOCTEH.
JlokazaTenbCTBO. 4
Paccrostaus B mpocTpaHCTBE
KomOuaupoBaHnHOE 3aHATHE
Tema 2.4. Conepxanue y4eOHOro MaTepuana
Teopema 0 Tpex =
Teopema o Tpex neprneHauKyIspax. JlokasaTeabcTBO. YTOI MEXIY NPIMON U IUIOCKOCTBIO. YTOJ
MIEPIICHINKYJIISIPax 4

MCKAY INIOCKOCTAMU

KomOunnpoBanHoe 3aHATHE
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Tema 2.5. IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CO/iepkaHue (cofep:kaHue NPUKJIATHOIO MOTYJIs)
[NapannensHble, AxcuoMbl crepeoMeTpud. [leprneHInKyIsIpHOCTh MPSIMOM M MJIOCKOCTH, MapajuleIbHOCTh JBYX 4
NEePICHIUKYJISIPHEIE, HPSAMBIX, HEPHEHIUKYISIPHBIX INIOCKOCTH, IEPICHIUKYIPHOCTD IUIOCKOCTEH
CKPCIIMBAIOIINCCS MPSIMBIC IIpakTHdeckoe 3aHsATHE
Pa3nen 3. KoopanHaThl 1 BEKTOPHI 12
Tema 3.1 Copeprxanne yaeOHOTO MaTeprala
JexkapToBbl KOOPIMHATHI B i 0 - 5 OK-02, OK-03,
eKapTOBbl KOOPAMHATHI B IpocTpaHcTBe. llpocreiimue 3amaun B koopanHaTax. PaccrosiHue - -
IIpPOCTpaHCTBE.  PaccrosHue P P poctp p P 2 OK-04, OK-07
MEXIY ABYMsI TOUKaMH, KOOPJUHATHI CEPEeIUHbI OTPE3Ka
MEXKIY JBYMS  TOYKaMH. Y By > KOOP P P [K L.1.
KoopanHaThI cepenunpl | KOMOMHHPOBAHHOE 3aHSTHE
OTpe3Ka
Tema 3.2 Conepxanue yueOHOTO MaTrepuaa
BekTopsl B IpOCTpaHCTBE.
Bexropsr B npoctpancTse. Clio)keHHE U BBIYMTAHWE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHUCIIO.
Yron Mexay BEKTOpamu.
Kommutanapusle BekTopbl. CKansipHOe MPOU3BEACHUE BEKTOPOB. Pa3nojkeHue BeKkTopa Mo TpeM
CkansspHOoEe  TIpOU3BENIEHUE
eKTOpO HEKOMIUTaHapHBIM BekTOopaM. KoopauHaTel BEKTOpa, CKalIApHOE IMPOU3BEIEHHE BEKTOPOB B 5
BEKTOPOB .
KOOpAMHATAX, yrojll MEXKIY BEKTOpaMH, Yroid MEXIy MPSIMOW M INIOCKOCTBIO, YIrOll MEXKIY
TUIOCKOCTSIMH. Y paBHEHUE MJIOCKOCTH. ['eoMeTpruieckuii CMBICT OnpeaenuTens 2x2
KomOuHMpoBaHHOE 3aHATHE
Tema 3.3 IIpodeccnonalbLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (coAepKaHue MPUKJIATHOT0 MOAYJIs)
[Ipaktuko- KoopnunatHast 1ockocTb. Bplumcienwe paccrosHuil W Iuomaned Ha  IUIOCKOCTH. 4
OpPUEHTUPOBAHHBIE 337aul Ha | KojanuecTBEHHBIE pacyeThl
KOOPJIMHATHON INIOCKOCTH [TpakTHYECKOE 3aHATHE
Pa3nen 4. OcHoBBI TpUTOHOMeTPHH. TpUroHoMeTpuyeckue PyHKIUH 32
Tema 4.1 Conepxanue yueOHOTo Marepuaa
Tpuronomerpuueckue b 0 ) OK-01, OK-02,
aanaHHas Mepa yria. [loBOpoT TOYKM BOKpYr Havana koopawHat. OmpenerneHue cuHyca
GYHKIMM ~ TPOU3BOJIILHOTO pa y P Py P P T 2 OK-03, OK-04,
KOCHHYyCa, TaHF€Hca M KOTaHTeHCa. 3HaKH CHHYyCa, KOCHHYCa, TaHI'€HCa W KOTaHIeHCA IO
yrina, uucna. PagwannHas u OK-05, OK-06,
YEeTBEPTSAM. 3aBHCHMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHI'€HCOM OIHOTO U
rpaaycHas Mepa yria OK-07
TOTO K€ yTJia
y MK 1.1.

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 4.2

Coneprxkanue y4eOHOr0 MaTepuaia

27




OCHOBHBIE
TPUTOHOMETPUICCKUE
TOXKIECTBA.

®DopMmyJTbl TPUBEICHUS

Tpuronomerpudeckne ToxaectBa. CHHYC, KOCHHYC, TaHT€HC M KOTaHTEHC YTJIOB O U - O.
®DopMmyJTbl TPUBEICHUS

KomOuHHpOBaHHOE 3aHATHE

Tema 4.3

CuHyCc, KOCHHYC, TaHTEHC
CYMMBI W Pa3HOCTH JIBYyX
yIJIOB

CuHYC W KOCHHYC IBOWHOTO
yria. DopMyIIbl
MOJIOBUHHOTO yIJIa

ConeprxkaHue yueOHOro MaTepuaa

CymMa 1 pa3zHOCTh cuHycOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHUHYC JBOMHOIO yIJa.
®opmyiniel TOJOBUHHOTO yria. [lpeoOpazoBaHusi CyMMBI TPHUTOHOMETPUYECKHMX (YHKIUH B
IPOM3BENCHUE U NPOU3BEACHUS B CyMMy. BhIpaskeHue TpUroHOMETpHUYeCKHX (PyHKIMH depes
TAaHTE€HC TOJIOBUHHOTO apryMeHTta. [IpeoOpazoBaHusi OPOCTEHIINX TPUTOHOMETPHUECKUX
BBIPKECHHI

KombOuHMpOBaHHOE 3aHATHE

Tema 4.4
DyHKIMM, HX  CBOWCTBA.
CriocoObI 3aganust QyHKIHUN

Copneprkanne yaeOHOTO MaTepuaa

OOnacte ompeneneHdsi W MHOXKECTBO 3HaueHWd (QyHKimid. YETHOCTH, HEUETHOCTS,
nepuoAnYHOCTh GyHKIHA. CriocoOb! 3a1anns (yHKITHA

KoMOuHUpOBaHHOE 3aHATHE

Tema 4.5
Tpuronomerpuyeckue
(yHKUMM, WX CBOMCTBA U

Copneprxkanue yaeOHOTO MaTepuaa

OOnacte ompeJesieHUs] ¥ MHOXKECTBO 3HAYEHHWH TpUrOHOMEeTpudeckuX (yHkumid. YETHOCTS,
HEYETHOCTD, IEPUOJUYHOCTb TPUTOHOMETpUUYecKuX GyHKuui. CBocTBa U rpadukn QyHKIUN y

rpaduku )
=CO0SX,y=SsInXx,y=tgXx,y=ctgX.
KomOuHmnpoBaHHOE 3aHsTHE.

Tema 4.6 Conepxanue yu4eOHOro MaTepuana

[IpeobpazoBanre rpaduKoB

Cxarue " pacTsbkeHHe TpauKOB TPUTOHOMETPUYECKUX (QYHKIUH.

TPUTOHOMETPUIECKUX .
N [MpeobpazoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIHA

Gyl IIpakTnueckoe 3aHsTHe

Tema 4.7 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CO/Iep;KaHue (Coep:KkaHue NPUKJIATHOTO MOMYJIs)

Onucanne Hcnonp3oBaHue CBOWCTB TPUTOHOMETPUIECKUX (DYHKITUH B IPOPECCHOHABHBIX 3a7adax

MIPOM3BOACTBEHHBIX [IpakTudeckoe 3aHsATHE

IpPOLECCOB € TOMOIIBIO
rpa¢ukoB HyHKIUH
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Tema 4.8 Coneprxkanne yaeOHOTO MaTepraa
Ob6patHsbie =
OO6patHbIe TpuroHoMeTprdeckue QyHKnuu. Mx cBoicTBa u rpaduKu
TPUTOHOMETPUYECKUE 2
Gy KomOuampoBanHoe 3aHsTHE
Tema 4.9 Copeprxanne yaeOHOTO MaTeprala
Tpuronomerpuyeckue :
YpaBHeHHE cOS X = a. YpaBHEHHE SIn X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue
yYpaBHEHHUS 1 HEPABEHCTBA . .
TPUTOHOMETPUYECKIX YPaBHEHHH OCHOBHBIX THIIOB: IMPOCTEHIINE TPUTOHOMETPUUIECKHUE 6
YpaBHEHHSI, CBOAALINECS K KBaJIpaTHBIM, pelIaeMble pa3ioKeHUeM Ha MHOXHUTENH, OAHOPOTHEIE.
[Ipocreiilne TPUrOHOMETPUUECKUE HEPABEHCTBA
KombOuHMpOBaHHOE 3aHATHE.
Tema 4.10 Copep:xanne yueOHOTO MaTepuala
CucreMsbl — — 2
Cucrempl MPOCTEUITNX TPUTOHOMETPHUUECKHUX YPaBHEHUH
TPUTOHOMETPUIECKUX
ypaBHEHUI KombOuHMpOBaHHOE 3aHATHE
Pa3nen 5. KommiekcHble yncia 6
Tema 5.1 Conepxanue yueOHOTO MaTepuaia
KomruiekcHele unca
IlonsiTHE KOMIUIEKCHOI'O YHCIHA. COHpSI)KeHHLIe KOMIUICKCHBIC YHCJIa, MOAYJb W apTyMCHT 2
KOMIUIEKCHOTO ~ uucia. @dopma  3amucH  KOMIUIEKCHOrO — 4mcia  (TeoMeTpudeckas,
TpUTOHOMETpUYEcKas, anreOpanveckas). ApudmMerHdeckne HeHCTBHA C KOMIUIEKCHBIMH
qucjiaMu
KomOuHMpOBaHHOE 3aHATHE
Tema 5.2 Conepxanue yueOHOTo Marepuaa
[IpuMeHeHne KOMIUIEKCHBIX
ce BrimonHeHNEe pacdeToB ¢ IMOMOIIBED KOMIUIEKCHBIX uucen. [lpuMepsl HUCHOIB30BaHHS 4
HUCECII
KOMIIJICKCHBIX YHCECJI
[IpakTnyeckoe 3aHsATHE
Paznen 6. [IponsBoanas GpyHKIMH, €€ MPUMEHEHHE 28 OK-01, OK-02,
OK-03, OK-04,
Tema 6.1 Coneprxanue yueOHOIro Marepuasa
OK-05, OK-06,
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Tlonstue npou3BoAHON. | OnpeneieHne YUCIOBOM IMOCISHOBATSIIBHOCTH U CIOCOObI e¢ 3amaHus. CBOWCTBA YHMCIIOBBIX
Dopmyiisl u npaBuia | mocieaoBarenbHocTeil. OmnpeneneHrne mpenena IMociael0BaTeIbHOCTH. BprdyucieHne mnpeneos
madepeHIHpOBaHUS nocnenoBatenbHocTed. [lpemen ¢ynkumn Ha OeckoneuHoctu. Ilpemen ¢yHKIMM B TOUKe.
[Mpupamenne aprymenrta. llpupamenue ¢yHkuuu. 3agayd, NOPUBOAALINE K IOHITHIO
npou3BoAHOH. OnpeaeneHue MPoU3BOJHON. ANTOPUTM OTBHICKaHHS IPOU3BOAHOM
KomOuHHpOBaHHOE 3aHATHE
Tema 6.2 Conepxanue yueOHOTO MaTepuana
IIpousBoansie CYMMBI, o il
opmyisl guddepentupoBanwst. [Ipasuna nuddepermmpoBanns
pazHocTH MPOU3BEICHHS, pMYJIEL Anheperuup P Andepenuup
“acTHOTO KomMOuHMpOBaHHOE 3aHATHE
Tema 6.3 Copep:xanne yaeOHOTO MaTepuala
[IpousBonnbie ) — 1 i
IPEACICHUC CIIOXKHOU HKIINHU. ON3BOAHAA TPUTOHOMETPHUUCCKUX HKIIUU. OH3BOJHAs
TPUTOHOMETPUIECKIX pea . bynku P a p p pynu P A
. CIIOKHOW (PYHKIIUN
(hyHKIHHA. [IpousBoanas

CIIOKHOU (PYHKITUH

KoMOuHUpOBaHHOE 3aHATHE

Tema 6.4
[Tondatue o HEmpepbIBHOCTU

CopneprkaHne yaeOHOTO MaTepuaa

[Monsitne HenpepbiBHOM QyHKnuu. CBoiicTBa HempepblBHOW  (GyHKIMH. CBsi3b  MEXIy

(hyHKIHM. Meton
HHTCDBATIOB HETPEPHIBHOCTHIO U TU(PepeHINPYEeMOCTbI0 (DYHKIMU B TOUKE. AJITOPUTM PELICHUS] HEPABEHCTB
METO/I0M HHTEPBAJIOB
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.5 Conepxanue yu4eOHOro MaTepuana
I'eomerpuueckuii u o ~ ~ ~ ~
o €OMETPUUYECKUI CMBICH MPOU3BOAHON (GYHKIMH — YIJIOBOM KOX(PQUIMEHT KacaTelbHOM K
¢duznueckuit CMBICIT P P A ymiu y . bun
IpOM3BOHOM rpadpuky QyHKOMM B TOYKE. YpaBHEHHME KacaTeIbHOH K rpaduky QyHKOMH. AJTOpPUTM
COCTaBJICHUsI ypaBHEHUS KacaTellbHOU K rpaduky QyHKmun y=f(x)
KombunnpoBanHoe 3aHsTHE
Tema 6.6 Coneprxanue yueOHOIro Marepuaa
Du3nyecKuii CMBICII — — -
. Ouznueckuii (MEXaHMYECKHUIA) CMBICI IPOU3BOIHONW — MIHOBEHHAs! CKOPOCTh B MOMEHT BPEMEHHU
MIPOM3BOIHOM B

t:v="S'(t)

OK-07
K 1.1.
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npodeccuoHabHBIX 3afauax | IIpakTudeckoe 3aHsTHE 2
Tema 6.7 Conepxanue y4eOHOTO MaTepuana
MoHOTOHHOCTh  (PyHKIIWH.
TouKH SKCTpEMyMa Bospactanne u yOpiBanue (pyHKINH, COOTBETCTBHE BO3pAacTaHWs M yOBIBaHUS (PYHKUIMH 3HAKY
npou3BoAHoi. [loHsTHE TPOM3BOAHONW BBICIIETO TMOPSAKA, COOTBETCTBHE 3HAaKa BTOPOH 4
MPOU3BOAHON BBIMTYKJIOCTH (BOTHYTOCTH) (YHKIMH Ha OTpe3Ke. 3ajadil Ha MaKCUMyM U
MUHUMYM. [lOHATHE acHMOTOTHI, CIOCOOBI UX ONpeAecHUs. AIITOPUTM UCCIe0BaHus (YyHKINU
Y TIOCTPOEHMS ee TpaduKa ¢ IIOMOIIHIO TPOU3BOIHON. J[poOHO-THHEHHAS (DyHKITHA
KomOnHHpOBaHHOE 3aHATHE
Tema 6.8 Conepxanue yueOHOTO MaTepuaia
UccnemoBanne ¢GyHKIWA |
HOCTpoeHHE rpaduKos HccnenoBanue GpyHKIMM HA MOHOTOHHOCTB M ITIOCTPOEHUE IPaUKOB. 2
[TpakTudeckoe 3aHsATHE
Tema 6.9 HauGonpmee wu | ComepxkaHue ydeOHOTO MaTepraia
HanMeEHbIIIee 3HAYCHUSI _ _
(yHKIHH Haxoxnenue HamOONbLIET0O W HaWMEHBLIETO 3HAYeHWH (YHKIWH, TOCTpoeHHe TrpaduKoB 2
MHOTOYJICHOB C HUCIIOJIb30BAHMEM allllapaTa MaTeMaTUIeCKOr0 aHaIu3a
KomOuHupoBaHHOE 3aHATHE
Tema 6.10 IpodeccnonanbHO-OpHEHTHPOBAHHOE cofiep:KaHue (Copep:KaHue MPUKJIATHOTO MOTYJIs)
HaxoxxneHue onrtumaneHoro | HaumeHsliee v Hanborbliiee 3HAYCHUE QYHKIIMN
pesyibTaTa €  TOMOILIBIO | [IpakTHyecKoe 3aHATHE 6
MPOU3BOAHON B
NPaKTUYECKUX 3aa4ax
Pasznen 7. MHOrOrpaHHMKH M TeJIa BPALLICHUS 44
Tema 7.1 Copepxanne yueOHOTO MaTepuala OK-01, OK-02,
Bepmmnabl, pebpa, TpaHH OK-03, OK-04,
MHOTOIDEHHHKA [lonsatne MHororpaHHuka. Ero snemeHTh: BepmmnHbl, pebpa, rpanu. Jumaronans. CedeHue. OK-05. OK-06
BrinykJible ¥ HEBBITYKJIbIE MHOTOIPAaHHUKHN 2 ’ ’
Komb6uamnpoBanHoe 3aHsTHE OK-07
MK 1.1.
Tema 7.2 Conepxanue y4eOHOr0 MaTepuana
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Ilpusma, ee cocTaBisIONIME,
CEUYCHHUE. IIpssmas 5
MpaBUJIbHAS TTPU3MBI

ITonsarne mpusmel. Ee ocHoBaHWS M OOKOBBIC TrpaHHU. Bricora mpusmbl. [IpsMas m HakJIOHHAS
npusMa. [IpaBunbHas npusma. Ee ceuenue

KomOuHHpOBaHHOE 3aHATHE

Tema 7.3 Conepxanne y4eOHOTO MaTepuana
[Napannenenumnexn, KyO. _
[lapanmnenenumen, CcBOHCTBa MPSIMOYToNbHOTO Tapasutenenumena, Ky0. Ceduenume KyOa,
Ceuenmne KyOa,
napaienenumnena
napaienenumnena
KomOunupoBaHHOeE 3aHsATHE
Tema 7.4 Copeprxanne yaeOHOTO MaTeprala
ITupamuna, ee
IMupamuna u ee anementsl. Ceuenne nupaMupsl. [IpaBunbHas nupaMua. Y ceueHHas ipaMuaa
COCTaBISIIOIINE,  CEYCHHE.
[IpaBunbHas nupaMuIa.

YcedeHHas nupamuia

KomOuHMpOBaHHOE 3aHATHE

Tema 7.5 Conepxanue yueOHOT0O MaTrepuaia
boxosas u HOJIHAs — —
ITnomans 60KOBOI 1 MOTHONW HOBEPXHOCTH NPU3MBI, TUPAMUIBL
MTOBEPXHOCTh MIPU3MBI,
[THPpaMHUIBI KomOuHMpoBaHHOE 3aHATHE
Tema 7.6 Conepxanue yu4eOHOro MaTepuana
Cummerpus B KyoOe,

napauieiaenuieae, npusMe,

CuMmMeTpust OTHOCUTEIIBHO TOUYKH, MPSMOH, TuiockocTu. CuMMeTpus B KyOe, mapajiieenurene,
npu3Me, MUPAMHUJIE

nupaMuzie
KomMOuHMpOBaHHOE 3aHATHE
Tema 7.7 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/leP:KAHUe (COoAep:KaHue NMPUKJIATHOTO MOXYJISA)
IIpumepsr  cumMmeTpuii B | CUMMeETpUS B TPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY
npodeccuun
IIpakTnueckoe 3aHsTHe
Tema 7.8 Conepxanue y4eOHOro MaTepuana
IIpaBunbHBIE —
[TonsiTre mpaBUIIFHOTO MHOTOTpaHHNKA. CBOMCTBA MPaBMIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHUKH, nx
CBOICTBa

HpaKTqucxoe 3aHATHC
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Tema 7.9

Coneprxkanne yaeOHOTO MaTepraa

Iunuuap, €ero
Hunmuaap u ero snementsl. CedeHne MuinHApa (MapajjieibHOE OCHOBaHUIO U ocu). Pa3BepTka
COCTaBJISIOIINE. Ceuennue
WITHH]PA
UAIUHAPA a all
KomOuHMpOBaHHOE 3aHATHE
Tema 7.10 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/lepP:KaHUe (CoAep:KaHue NPUKJIATHOT0 MOLYJISA)

Konyc, ero cocrarmstoniue.
CeueHue KoHyca

Konyc u ero smementsl. CeueHne koHyca (MapayjielbHOE OCHOBAHHIO M TPOXOJAINEe vepe3
BEpILINHY ), KOHNYECKue ceueHus. Pa3BepTka koHyca

TIpakTrHueckoe 3aHATHE

Tema 7.11
VYceuennslit konyc. CeueHue
YCEYEHHOTO KOHYyCa

Copneprkanne yaeOHOTO MaTepraa

VYceuennslii konyc. Ero oopasytormas u Beicota. CedeHHe yCeUeHHOTO KOHyca

KoMOuHUpOBaHHOE 3aHATHE

Tema 7.12
[ap u cdepa, ux cedeHus

Copneprkanne yaeOHOTO MaTepuaa

[ap u chepa. Bzaumuoe pacnonoxenue chepbl u miockoctu. CedueHue mapa, chepbl

KomOuHMpOBaHHOE 3aHATHE

Tema 7.13

Ilonstue 00 oOBeMe Tena.
OTHOIIIEHHE 00BEMOB
MMOJOOHBIX TEN

ConeprxkaHue yaeOHOro MaTepualia

[Tonsitre 06 o6veme Tena. O0BeM KyOa M MpsIMOYTobHOTO napaenenuneaa. OobemM npusmsl U
nuuHapa. OTHomeHHe 00BEMOB MOOOHBIX Tel. [ eOMEeTpUYEeCKU CMBICT OMpEACeIUTENs 3-To
nopsijika

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 7.14
O6Bembl 51 IUTOIAAN
ITOBEPXHOCTEH Tel

ConeprxkaHue yaeOHOro MaTepuaa

O0wembl mupaMuabl U KoHyca. O0beM mapa. [1nomany noBepxHoCcTel Ten

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 7.15
KomOunanuun
MHOTOTPAaHHUKOB U Tel

Coneprxanue y4eOHOTO MaTepuasa

KOM6I/IHaLII/II/I TCOMCTPUUCCKUX TECJI
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BpaIeHus [IpakTudeckoe 3aHATHE
Tema 7.16 Conepxanue yueOHOTO MaTepuaa
T'eomerpuueckue

KOM6I/IHaHI/II/I Ha INPAaKTUKE

Hcmnonp3oBanne KOMOWHAIMH MHOTOTPAHHUKOB M TEJ BPAIIEHHS B MPAKTUKO-OPHEHTHPOBAHHBIX

3agadax 4
TIpakTrHueckoe 3aHATHE
Pa3nen 8. IlepooOpasnas pyHKINH, ee IPUMEHEHHE 14
Tema 8.1 Copeprxanne yaeOHOTO MaTeprala
IlepBooOpa3nast  (yHKIUH. 3 - - OK-01, OK-02,
ajgadya O BOCCTAHOBJICHMM 3aKOHAa JBIDKCHHS TI0 HM3BECTHOH CKOPOCTH. OHSITHE
IpaBuna HaXOXKICHHA | ~ o A i _crop ] OK-03, OK-04,
uHTerpupoBanus. O3HaKOMJICHHE C IOHATUEM WHTErpana U nepBooOpasHoit s yHkuun y=f(x).
MePBOOGPA3HEIX pHp r P epBoodp At ysKup y=f(x) OK-05, OK-06,
Pemrenne 3amau Ha CcBS3b MEPBOOOPA3HOM U €€ MPOW3BOTHOMN, BHIYHUCICHUE MEPBOOOPAZHON st OK-07
nmaaHoW (yskiuu. Tabnwmma Qopmyn ans HaXxoXIeHHS TepBooOpasHbIX. M3yueHwe mnpaBmia 4 MK 1.1
BBIYMCIICHHS TIEpBOOOpa3HOH
KoMOuHUpOBaHHOE 3aHATHE
Tema 8.2 Copepxanne yueOHOTO MaTepuana
[Imomaar  KpUBOJIMHENHOU
3agauu, NPUBOJSILME K IIOHATHIO OINPENEJIEHHOTO HHTErpajia — O BBIYMCICHUH IUIOLIAIU
TpareyH. dopmyna . .
. KPUBOJIMHEHHOM Tpamenuu, O mnepeMelieHnd ToukHu. [loHsTHe omnpenenéHHOro WHTErpaa.
Hrrorona — JleiOuuna . .
I'eomerpuyecknit ¥ Qu3mdeckuid cMbICT orpejeneHHoro uHterpana. ®opmyna HeioTona— 2
JleitOanIa
KomMOuHMpOBaHHOE 3aHATHE
Tema 8.3 Conepxanue y4eOHOro MaTepuana
Heonpenenennsiii u
. [MoHsTHE HEONpeAETICHHOTO HHTETpaia 2
OTIpeIeJICHHbBII HHTErPabl
KombunnpoBanHoe 3aHsTHE
Tema 8.4 Coneprxanue yueOHOIro Marepuasia
[lonatne 06 omnpexnereHHOM —
l'eomeTpuueckuii CMBICT ONPEICICHHOTO HHTErpajia 2

UHTErpajle Kak IUIOLIaau
KpPUBOJIMHENHOH Tpaneuun

KOM6I/IHI/Ip0BaHHOC 3aHATHC
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Tema 8.5
Onpe/ieNieHHbIN MHTETpal B

IpodeccnonanbHO-OpHEHTHPOBAHHOE Co/iep:KkaHue (Coiep:KaHue MPUKJIATHOTO MOTYJIs)

I'eomeTpuyeckuii cMbICT onpeesieHHoro naterpaina. ®opmyna HetoToHa - JleiOHuIa.

KU3HU Pemrenue 3anau Ha npuMEeHEHHE UHTErpaia Ul BEIYUCICHNS (GU3MUSCKUX BEJIMUMH U IUIOLIaaeH 4
TIpakTrHueckoe 3aHATHE
Pa3nen 9. Crenenu u kopuu. CreneHHass GyHKIAS 14
Tema 9.1 Copeprxkanne yaeOHOTO MaTepraia
Crenennas  ¢QyHKOus, ee -
CBOMCTBA T[loHATHEe KOpHA N-Oif CTeNeHH M3 AeHCTBUTENbHOro umcia. dyHkuuu y = /X ux cBoiicTa u
rpa¢uku. CBoiicTBa KOPHs N-0# CTETIEHH 4
KomOuHMpOBaHHOE 3aHATHE
Tema 9.2 Conepxanue yueOHOT0O MaTrepuaia
[IpeobpazoBanue _
. . | [IpeoOpa3oBanne UppaLNOHANBHBIX BHIPAXKEHUH 2
BBIPKEHHI C KOPHAMH N-OH
OK-01, OK-02
CTCTICHA KoMOMHHUPOBaHHOE 3aHSTHE ’ ’
OK-03, OK-04,
Tema 9.3 ConepxaHue yueGHOro MaTepHasa OK-05, OK-07
CaolicTBa CTETICHU c —
[onsiTHe cTenenyu ¢ MrOOBIM pallMOHAIBHBIM MoKa3aTeraeM. CTteneHHble QyHKIMU, UX CBOMCTBA U
pannoHaNbHBIM u
N rpaduku 4
JeHCTBUTETHHBIM
KomOunupoBanu HATH
MOKa3aTeNsIMU OMOMHHpOBAHHOE 32 N
Tema 9.4 Conepxanue y4eOHOro MaTepuana
Pewienne wuppanoHaIbHBIX —
. PaBHOCMIILHOCTh UppAlIMOHANBLHBIX YPaBHEHUI M HEpaBeHCTB. MeTobl UX perieHus. Pemenne
YpaBHEHHH 1 HEPABEHCTB §
MpPPaLMOHANBHBIX YPABHEHUN 1 HEPABEHCTB 4
KomOuHupoBaHHOE 3aHATHE
Pa3nen 10. IlokazatenbHas pyHKIMA 16
Tema 10.1 Coneprxanue yueOHOIro Marepuaa
ITokazarenpHas QyHKIUSA, ee _ _ OK-01, OK-02,
cBOHCTRA Crenens ¢ HpOI/IfBOJ'ILHLIM JIEeHCTBUTENBHBIM TOKa3zatesneM. OmnpeneneHue HOIfa3aTeJ'IBHOI/I OK-03, OK-04,
¢byHKIMYU, ee CcBoOWCTBAa W rpaduK. 3HAKOMCTBO C NPUMEHEHHEM I10Ka3aTeNbHON (YHKIHU. OK-05. OK-07
b
Perenue nokazarenbHbIX YpaBHEHUH (YHKIIMOHAIBLHO-TpaQUIECKUM METOIOM 4

KOM6I/IHI/Ip0BaHHOC 3aHATHC
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Tema 10.2
Pemienne  moxazaTenbHBIX
YpaBHEHUI U HEPABEHCTB

Coneprxkanne yaeOHOTO MaTepraa

Pemienne mokaszaTeiabHBIX ypaBHeHI/Iﬁ MCETOJOM YpaBHUBAaHUA HOKaBaTCJ’IGﬁ, METOAOM BBCACHUA

HOBOW TIepeMeHHOH, (YHKIMOHANBHO-TPAQUIECKHM METOJOM. PelleHne MoKa3aTeabHbBIX 8
HEPaBEHCTB
[IpakTudeckoe 3aHsATHE
Tema 10.3 Conepxanue yueOHOTO MaTepuaa
CucteMbl  MMOKa3aTENbHBIX _
N Pemenne cuctem rmokaszaTebHBIX ypaBHEHHH 4
ypaBHEHUI
KoMOuHUpOBaHHOE 3aHATHE
Pa3nen 11. Jlorapudmsi. Jlorapudpmudeckast pyHkius 18
Tema 11.1 Conepxanue yueOHOT0O MaTrepuaia
Jlorapupm 9HuCIIa. _ _
. Jlorapudwm uncna. JlecITHYHBIN 1 HATYPaATBbHBIA JOTapu(MBI, YHCIIO €
Hecsatnunblii u
. 2
HaTYpabHbIH  IOTapUOMBL, [ KoMGuHIpOBaHHOE 3aHATHE
YHUCIIO ©
Tema 11.2 Conepxanue yueOHOTO MaTepuaia
CaoiicTBa norapumos. Cooh 5
BoiicTBa norapudmoB. Onepanus JorapupMUpOBaHUS.
Orneparust pud pan pudmup 4
norapuMUPOBAHHS KoMOUHHpOBaHHOE 3aHSTHE OK-01, OK-02,
OK-03, OK-04,
Tema 11.3 Copepxanne yueOHOTO MaTepuala OK-05, OK-07
Jlorapudmudeckas _ K 1.1.
o Jlorapudmudeckas yHKIHS U €€ CBOHCTBA 2
(hyHKITHS, €e CBOWCTBA
KomOuHMpOBaHHOE 3aHATHE
Tema 11.4 Coneprxanue yueOHOIo Marepuaia
Pemenne norapupmugeckux
N [lonsatue norapupmuueckoro ypasHeHus. Omnepaiusi HOTEHIMPOBaHUA. TpHU OCHOBHBIX METOIA
YpaBHEHHUH 1 HEPABEHCTB g 3
peleHus norapupMuIecKux yYpaBHECHUH: (yHKIIMOHATBEHO-TPaQHUYECKHI, METOJI
NOTEHUMPOBAHMS, METO]I BBEJICHHS HOBOM nepeMeHHol. Jlorapudmuieckne HepaBeHCTBa 4

KomOunnpoBanHoe 3aHATHE
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Tema 11.5
Cucrembl JTorapupMHUECKUX

Coneprxkanne yaeOHOTO MaTepraa

ANTOPUTM pelIeHHUs] CHUCTEMBl ypaBHEHHH. PaBHOCHMIIBHOCTBH JOrapu(pMUUecKux ypaBHEHUH W

ypaBHEHUI
HEPaBEHCTB 2
KomOuHupoBanHOe 3aHsATHE
Tema 11.6 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/lepP:KaHUe (CoAep:KaHue NPUKJIATHOT0 MOLYJISA)
Jlorapudmel B mpupone u | [Ipumenenue sorapudma. Jlorapupmuueckas crimpals B pupoje. Ee MatemMatinueckue CBOWCTBa 4
TEXHUKE [IpakTudeckoe 3aHsTHE
Pasznen 12. MHo:kecTBa. DjieMeHTHI Teopun rpagos 6
Tema 12.1 Conepxanue yueOHOT0O MaTrepuaia
MHoxecTBa
ITonsitue mHokectBa. [lonmMHOKeCTBO. Onepanuu ¢ MHOXKECTBAMHU 2
KomOuHIpOBaHHOE 3aHATHE
Tema 12.2 IIpodeccnoHalbLHO-OPHEHTUPOBAHHOE CO/lep:KaHMe (CoAepKaHue MPUKJIATHOT0 MOAYJIs1)
Onepanuu ¢ MHOKECTBaMHU Omnepanuu ¢ MHOXKeCTBaMu. Perenne mpuKkIiaaHpIx 3a1aq 2
[TpakTudeckoe 3aHsATHE
Tema 12.3 Conepxanue yueOHOT0O MaTrepuaia
I'pader
[Noustue rpada. Cesi3Hblid rpad), 1epeBo, MUK rpad) Ha MIIOCKOCTH 2
[IpakTrueckoe 3aHsTHE
Pa3nen 13. DaeMeHTHI KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BEPOATHOCTEMH 20
Tema 13.1 Conepxanue yu4eOHOro MaTepuana
OcHoBHbIE TIOHATHS o OK-01, OK-02,
€pEeCTaHOBKH, pa3MeIIeHNUs], COUETaHusI. - -
KOMOGMHATOPUKH P Y I . 4 OK-03, OK-04,
OK-05, OK-07
KombuamnpoBanHoe 3aHsTHE. HK 1.1.
Tema 13.2 Conepxanue y4eOHOro MaTepuana
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CobriTHE, BeposTHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIL. Y CIIOBHAS
coObiTus.  CnokeHHWe W | BEpOSITHOCTH. 3aBHCHUMBIE M HE3aBHCHUMBIE COOBITHsS. TeOpeMbl O BEPOSTHOCTH MPOU3BEACHUS
YMHOKECHHE BEPOSITHOCTEN COOBITHI.
2
KomOunupoBaHHOeE 3aHsATHE
Tema 13.3 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/lepPKaHUe (CoAep:KaHue NMPUKJIATHOI0 MOLYJINA)
BeposiTHOCTD B | OTHOCHTENBHASI YacTOTa COOBITHS, CBOMCTBO €€ YCTOHUMBOCTH. CTaTUCTHYECKOE ONpe/AeieHue 4
npodecCHOHAIBHBIX 3a7adax | BeposaTHOCTH. OIleHKa BEPOSTHOCTH COOBITHS
TIpakTrHueckoe 3aHATHE
Tema 13.4 Conepxanue yueOHOTO MaTepuaia
HuckperHas CllyJaiiHas — — —
Buner cmywaiteeix  BenmuumH. OrmpeneieHne NUCKPETHOH CIy4YalHOH BEIMYWHBL 3aKOH
BEJIMYNHA, 3aKOH ee . o
pacipeneneHus AMCKPETHOM Cily4yailHOM BeJIMYuHBL. Ee 4nCI0BbIe XapaKTEpPUCTUKH 4
pacnpezeneHus
KomOuHIpOBaHHOE 3aHATHE
Tema 13.5 Conepxanue yueOHOT0O MaTrepuaia
3agaun MaTeMaTHYECKON _
O — Bapuarnmonnsnii psn. [lomuron wacrtor u rucrorpamMa. CTaTUCTHYECKHE XapaKTEPUCTUKH Psda
HaAOII0JaeMbIX TAHHBIX
KomMOuHMpOBaHHOE 3aHATHE 2
Tema 13.6 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/leP:KaAHUe (COAep:KaHNe NPUKJIATHOTO MOXYJIS)
Cocrapnenne  T1abmun, M | [lepBuuHas 00pabOTKa CTATHCTHYECKUX JaHHBIX. | padudeckoe ux npencrasieHue. HaxoxneHue 4
JuarpamMMm Ha TIPaKTHKe CPEIHUX XapaKTEPUCTUK, HAOITFOIaEMBIX TAHHBIX
[IpakTrueckoe 3aHsTHE
Pasznen 14. YpaBHeHUsl U1 HEPaBeHCTBA 24
Tema 14.1 Conepxanue yueOHOTro Marepuaia OK-01, OK-02,
PaBHOCUIIBHOCTE ypaBHEHUH b ~ o o OK-03, OK-04,
aBHOCHJILHOCTH YpaBHEHHMH W HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBbl PAaBHOCHUIIBHBIX
u  HepaBeHCTB.  OOmme M P 06p A P IZ OK-05, OK-06,
nepexoaax B ABHCHUSX W HEPABCHCTBAX. e METOJbl PCUICHUA ABHCHHU:. IIEPEXOa OT
METO/IBI PELICHUS pexo P . P HI AL D P . peEXod 4 OK-07
paBeHCTBa (YHKIHMI K PaBEHCTBY apryMEHTOB JIJIi MOHOTOHHBIX (DYHKITHM, METOJ Pa3IOXKEeHHUS K 1.1

Ha MHOYKUTEJH, METO]I BBEJICHHS HOBOH MEPEMEHHOM, PYHKIIMOHATBLHO-TpaQUIecKuil MeTO

KoMOuHupoBaHHOE 3aHATHE
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Tema 14.2

Coneprxkanne yaeOHOTO MaTepraa

I'paduueckmit METOL — —
.| O0mme MeTo bl PelICHUsI HEPaBEHCTB: MEPEeXol OT CPaBHEHUS 3HaueHUH (PyHKIMH K CpaBHEHUIO
pelIeHns YpaBHEHUH, . N
HEPABEHCTR 3HA4CHUIl apryMeHTOB s MOHOTOHHBIX (YHKUWI, METOA HHTEPBaIOB, (YHKLIHMOHAIBHO-
rpaduueckuii Metoa. I'padmdeckuit MeToz penieHns: ypaBHEHH U HEPaBEHCTB 4
KomOunupoBaHHOE 3aHsATHE
Tema 14.3 Conepxanue yueOHOTO MaTepuaa
YpaBHEHHS 1 HEPAaBEHCTBA C _
MoTyJeM Omnpenenenne monyis. Packpeitme Momyns mo ompexeneHuto. llpocreiimme ypaBHeHHS H
HEPaBEHCTBA C MoxayneM. lIpuMeHeHHe paBHOCWIIBHBIX IEPEXOJOB B ONPEACICHHBIX THIAX 4
YpaBHEHUH 1 HEPABEHCTB C MOJYJIEM
KoMOuHUpOBaHHOE 3aHATHE
Tema 14.4 Copep:xanne yaeOHOTO MaTepuala
YpaBHEHHs U HEPABEHCTBA C —
3HakoMcTBO ¢ mapameTpoM. [IpocTeiimne ypaBHeHHs U HEpaBEHCTBA C TapaMeTPOM 2
apaMeTpaMu
KoMOuHUpOBaHHOE 3aHATHE
Tema 14.5 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/leP:KAHUE (COAepP:KAHNe NPUKJIATHOTO MOXYJIsSA)
CocraBneHue © penieHue | PerieHue TEKCTOBBIX 33724 MPO(HECCHOHATBHOTO COJICPKAHUS 8
npodheccHOHaNbHBIX 3a1a4 C | [IpakTudeckue 3aHATUS
MOMOIIIBIO YPaBHEHUHN
Tema 14.6 Conepxanue yueOHOTo Marepuaa
Pewenne 3agaud. YpaBHeHus _
OO0u11e MeTonbl peLleHns] ypaBHEHHH. Y PaBHEHUS 1 HEPABEHCTBA C MOAYJIEM H C TTapaMeTpaMu
Y HEPaBEHCTBA
2
IIpakTrueckoe 3aHsTHE
KoncyasTanuu 10
IIpome:xkyTouHas aTTecTanus (IK3aMeH) 4
Bceero: 280
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3. YciioBus peaju3anuu NporpaMmmal 001eo0pa3oBaTeibHON JUCHUILIHHbI

3.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPUAJILHO-TeXHUYECKOMY 00ecne4yeHU o

Jns peanmzanuy MOpOrpaMMbl JTUCHUIUIMHBI MPEAYCMOTPEHBI CIIEAYIOIIUE CHEIUATbHBIC
MOMEIIECHUS: yUeOHbIN KaOuHeT «MaTeMaTukm.

Kabuner «MareMaTHKW», OCHAIICHHBI B COOTBETCTBHH C IYHKTOM 6.1.2. oOpa3oBarenbHOM
MPOrpaMMBbl 0 CHEIUATBLHOCTH.

3.2. UnopmannonHoe odecnevyenne 00y4eHus

Jnia peanuzanuu nporpamMmbl OuOnIMOTeuHbI (GoHI 00pa3oBaTENbHON OpPraHU3alUd JIO0JKEH
MMETh T[eYaTHble W/WIK DJIEKTPOHHbIE O00pa3oBaTelibHble U MHGOPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHBIE NJIsl KCIIOJIb30BAHUS B 00pa30oBaTEeNIbHOM IIpOLlecCe, HE CTaplue MATH JIET C
MOMEHTa U3/IaHusl.

OCHOBHbIE HCTOYHUKH:
1. Marematuka: yuyeOHHK A7 CTYA. YUpeXKIeHHH cpel. mpod. obpazoBanus M.U. Bammakos

M.: Uznatenbckuii neHTp «Axkaaemus», 2024.
2. Maremaruka. 3amaqHuK: y4e0. mocobue i CTyI. YUpexkaeHud cpen. mpod. oOpaszoBaHUs
M.N. bammakos M.: Uznatenbckuii HeHTp «Axagemus», 2024.

I[OHOJIHI/ITGJIBHBIG HCTOYHUKMU.

1. Anrebpa u Hayanna MmaTemaTuueckoro ananusa. 10 kmacc MopakoBuu A.T. Muemo3uHa,
2020

2. Anrebpa u Hauana MaTemMaTHdeckoro aHanusa. 11 kmacc MopakoBuu A.T. Muemo3suHa,
2020

DNeKTPOHHBIE U3aHUs

1. Bcepoccuiickue wunHTepHeT-oaumnuansl. - URL: https://online-olympiad.ru / (mara
obpamenusi: 12.07.2022). - TekcT: 2€KTPOHHBIH.

2. Emunas  komtekuus 1mMdpoBeIX oOpas3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mata obparenus: 08.07.2022). - TeKCT: 3JIEKTPOHHBIH.

3. Undopmannonnas cucrema «Exnnoe okHo foctymna k o0Opa3oBaTesbHBIM pecypcam». - URL:
http://window.edu.ru/ (mara obpamenus: 02.07.2022). - TeKCT: 3IEKTPOHHBIH.

4. Hayunas snekrponHas 6ubnuoreka (HIB). - URL: http://wwwe.elibrary.ru (nara obpamieHust:
12.07.2022). - TekCT: 2IEKTPOHHBII.

5. OtkpeiTeiii KOMIemK. Matematuka. - URL: https://mathematics.ru / (mata oOGparieHwust:
08.06.2022). - TeKCT: YNEKTPOHHBIIA.

6. IToBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (mara oOpaiieHus:
12.07.2022). - TekcT: 37€KTPOHHBIA.

7. CpaBOYHHK o MaTeMaTHuKe JUTSt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). - Tekcr:
JJIEKTPOHHBIN.

8. Cpennsis marematmueckas wuHTepHeT mkoia. - URL: http://www.bymath.net/  (mara

obpamenust: 12.07.2022). - TekcT: 3eKTPOHHBIH.

9. ®enepanbublii mopran «Poccuiickoe obpaszoBanme». - URL: http://www.edu.ru/  (mata
obpamenust: 02.07.2022). - TekcT: 3MeKTPOHHBIH.

denepanbHblii IEeHTP HHPOPMAIIMOHHO-00pa3oBaTesibHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: eKTPOHHBII
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4. KOHTpOJIb U OLIEHKA Pe3yJbTATOB 0CBOCHHUSA 00111€00pPa30BaATeILHOM U CIUNIINHbBI

KoHTpos1b ¥ OueHKa pe3ylbTaToB OCBOEHUS 00I1e00pa30BaTeNbHON AUCIUILUIMHBI PACKPBIBAIOTCA

qcpes3 ANCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

¢dbopmupoBaHue

o0mmx wu

npoeCCHOHATTLHBIX KOMIETEHIIUH 10 pa3zieiaM U TeMaM COIep)KaHus y4eOHOro MaTepHara.

Oob6masi/mpodeccuonanbHas Pa3zgen/Tema THI OLIEeHOYHBIX
KOMIIETE€HI[HSA MeponpusiTUs
OK 01. Beibupats criocoOsr P1,Temal.1,1.2,1.31I1-0/c,1.4,1.5 TectupoBanue
peleHus 3a1a4 P2, Temnr 2.1,2.2,2.3,2.4,2.5TI1-0/c YCTHBIH onpoc
poeCCuOHaTLHOM P3, Tempi 3.1, 3.2, 3.3 TI-o/c MartemaTnueckuii
eSTENBHOCTH P4, Temb1 4.1,4.2,43,4.4,45,4.6,4.7 MKTAHT
IT-o/c, 4.8, 4.9, 4.10
MIPUMEHHUTEIBHO P 5, Temp 5.1, 5.2 WNunuBuayanbHas
K pa3jIMYHbIM KOHTEKCTaM P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOSTEIbHAS
6.7 I-0/c, 6.8, 6.9, 6.10 IT-o/c pabora
P7 Teme1 7.1,72,7.3,74,7.5,7.6, IIpencrasnenne
7.7 I11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pe3yabpTaToB

7.12,7.13,7.14,7.15,7.16

P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3

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

P12, Temn 12.1,12.2,12.3

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

IPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX
pabort

3amura

VHIIBH/Ty TbHBIX
IPOEKTOB
KontponbsHas padora

Bremonuenue

IT-ofc, 13.6 DK3aMEHAIIMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5 .

M-o/c, 14.6 SAarH
OK 02. Ucnonb30BaTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5 TectupoBanue
COBPEMEHHBIE CPEACTBA P2, Temst 2.1,2.2,2.3,2.4,2.5 II-0/c YceTHBI onpoc
MIOUCKA, aHATIHM3a U P'3, Temwr 3.1, 3.2, 3.3 IT-o/c MaremaTu4ecKui
HHTEPIpETAIIHS P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 MKTAHT

IT-o/c, 4.8, 4.9, 4.10
nH(pOopMaIUH, U P 5, Tembi 5.1, 5.2 NunusuayansHas
nH()OPMAIIMOHHBIC P 6, Tembi 6.1,6.2, 6.3, 6.4,6.5, 6.6, CaMOCTOSTEIIbHAS
TEXHOJIOTHH JUISl BBITIONHEHAS | 6 7 []-0/c, 6.8, 6.9, 6.10 TI-0/C paborta
3aj1a4 MPO(eCCHOHAIBHON P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, Hpencrasnenue
ACATCIIBHOCTH 7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pE3yIbTaTOB

7.12,7.13,7.14,7.15, 7.16

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

P9, Tems 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3

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

P12, Temsr 12.1, 12.2,12.3

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

NpaKTUYECKUX padoT
3ammra TBOPUECKUX
pabot

3amura

WH/IMBHTy aJTbHBIX
MIPOEKTOB
KonTponbnas pabora
Brinonnenue
9K3aMEHaAIlMOHHBIX
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 | 3aganuit

IT-o/c, 14.6
OK 03. IlnanupoBats u P1,Temal.1,1.2,1.31I1-0/c,1.4,1.5 TectupoBanue
pean30BbIBaTh COOCTBEHHOE P2, Temst 2.1,2.2,2.3,2.4,2.5 I1-0/c VYcerHblii onpoc
npodeccuoHaNbHOE U P3, Tempi 3.1, 3.2, 3.3 TI-o/c Maremarudeckuii
JHSHOCTHOE PASBHTHE P4, Temb1 4.1,4.2,4.3,4.4,45,4.6,4.7 MKTAHT

’ IT-o/c, 4.8,4.9,4.10

MpEANPUHUMATENBCKYIO P 5, Temsr 5.1, 5.2 WunuBunyanbHas
JEeSITEILHOCTD B P 6, Tembr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOSTENIbHAS
npodeccuonanbroi chepe, 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c pabora
HCII0JIb30BaTh 3HAHUS 110 P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6, [IpencraBnenue
(bI/IHaHCOBoﬁ I'paMOTHOCTH B 7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, PE3ynabTaToOB

PA3JINYHBIX ) KXU3HCHHBIX
CUTyalusx

7.12,7.13,7.14,7.15, 7.16
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5

MPAKTUYECKUX PadboT
3aiura TBOPYECKUX

P9 Tems 9.1,9.2,9.3,94 pa60T

P 10, Temsr 10.1, 10.2, 10.3 3amura

P11, Temsr 11.1,11.2, 11.3 IT-o/c, HMBULyalIbHbIX

11.4,11.5,11.6 IT-o/c MPOEKTOB

P12, Temsr 12.1, 12.2,12.3 KoHTposbHas pabota

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

BIIIOJTHEHUE

IT-ofc, 13.6 9K3aMEHALIMOHHBIX

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

M-o/c, 14.6 Sadanii
OK 04. DddexTuBHO P1,Temal.1,1.2,1.3II-0/c, 14,15 TecTupoBanue
B3aHMMOJIEHCTBOBATh U P2, Temsr 2.1,2.2,2.3,2.4,2.5 II-o/c VYcerHblii onpoc
paboTarh B KOJUIEKTHBE U P3, Temwr 3.1, 3.2, 3.3 IT-o/c MaremMaTH4ecKui
KOMaFIEe P4, Temn14.1,4.2,4.3,4.4,45,4.6,4.7 MKTAHT

IT-o/c, 4.8, 4.9, 4.10

P 5, Temsi 5.1, 5.2 WnpmenayansHas

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOATCIIbHAM

6.7 TI-0/c, 6.8, 6.9, 6.10 TI-o/c pabota

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5, 7.6, IIpencrasnenne

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, peE3yIbTaTOB

7.12,7.13,7.14,7.15,7.16
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

NPaKTUYECKUX paboT
3aiuTa TBOPUYECKHUX

P9, Temr1 9.1,9.2,9.3,9.4 padoT
P 10, Temsr 10.1, 10.2, 10.3 3amura
P11, Temsr 11.1,11.2, 11.3 IT-o/c, MHIMBHTYaIbHBIX
11.4,11.5,11.6 IT-o/c MPOEKTOB
P12, Temsr 12.1,12.2, 12.3 KonTponbas paGota
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 BhIMOIHCHIE
I-o/c, 13.6 JK3aMEHAIIMOHHBIX
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 §
M-o/c, 14.6 Sasanm
OK 05. OcyiiecTBisTh P1,Temal.1,1.2,1.31I-0/c,1.4,15 TectupoBanue
YCTHYIO ¥ TUCHbMEHHYIO P 2, Temnl 21, 22, 23, 24, 2.5 TI-0/c VY CcTHBIN omnpoc
KOMMYHHKALHIO Ha P3, Temsi 3.1, 3.2, 3.3 II-o/c MareMaTHaecKuit
P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7
TOCYJIapCTBCHHOM SI3BIKE JIMKTAHT

I1-o/c, 4.8,4.9,4.10
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Poccutickoit denepanuu ¢
y4eTOM 0COOeHHOCTEH
COLMAJILHOI'O U KYJIbTYPHOI'O
KOHTEKCTa

P5, Temrr 5.1, 5.2

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

P7 Temn1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16

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

P9, Tems 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3

NupuBunyansHast
CaMOCTOSTENIbHAS
paborta
IIpencraBnenue
pe3yJbTaToOB
MPAaKTHYECKUX padoT
3aiuTa TBOPUYECKHUX
pabor

P11, Tems 11.1, 11.2, 11.3 T-o/c, 3aupura
11.4,11.5, 11.6 IT-o/c MBIy AL HBIX
P 12, Temsi 12.1,12.2, 12.3 TIPOCKTOB
P 13, Temsr 13.1,13.2,13.3,13.4, 13.5 Koutponbhas padora
-o/c, 13.6 Beimonnenue
P 14, Temsr 14.1, 14.2,14.3, 144, 14.5 9K3aMECHAllMOHHBIX
IT-o/c, 14.6 3aJaHuI
OK 06. IlposiBnaTh P1,Temal.1,1.2,1.31I1-0/c,1.4,1.5 TectupoBanue
IPayKIaHCKO- P 6, Temb 6.1, 6.2, 6.3, 6.4, 6.5, 6.0, VCTHBII o1poc
HAaTPHOTHYECKYIO MTO3UIIUIO, 6.7 II-0/c, 6.8, 6.9, 6.10 [1-o/C MaremaTnueckuit
JIeMOHCTPUPOBAT P7 Teme1 7.1,72,7.3,74,7.5,7.6, JAKTAHT
OCO3HAHHOE MTOBEJIECHUE Ha 7.711-0/c,7.8,7.9, 7.10 Il-o/c, 7.11, WuauButyaabHast
7.12,7.13,7.14,7.15, 7.16
OCHOBE TPaJULIHOHHBIX CaMOCTOATEIbHAS
e — P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5 aGoTa
HHEHEIIO] P 14, Tems: 14.1, 14.2,14.3, 144, 145 | P
LIEHHOCTEMH, B TOM UYHUCIIE C [pexncraBnenue
I1-o/c, 14.6
Y4ETOM rapMOHH3AIMU pe3yIIbTaTOB

MCXHAITMOHAJIbHBIX U

IPAKTHYECKUX paboT

MEXPETUTHO3ZHBIX 3ammTa TBOPUYECKUX

OTHOIIEHUH, IPUMEHSATh pabor

CTaHJapThI 3amura

AHTUKOPPYIIIMOHHOTO WH/IUBUYaJIbHBIX

MIOBEICHUS IPOEKTOB
KonTtponbHas pabora
Brinonnenue
HK3aMEHAIIMOHHBIX
3a1aHUI

OK 07. CoxeticTBOBaThH P1,Temal.1,1.2,1.311-0/c,1.4,15 TectupoBanue

COXPaHEHUIO OKpYXKaroLel P2, Temsr 2.1,2.2,2.3,2.4,2.5 lI-o/c YcTHBII onpoc

cpeibl, pecypcocbepexennto, | L 3> Tembt 3.1,3.2,3.3 Il-o/c Marematnueckuii

IPHMEHATS SHAENS 06 P4, Temn 4.1,4.2,4.3,4.4,4.5,4.6,4.7 MKTaHT

[T-o/c, 4.8, 4.9, 4.10

M3MEHEHHUHU KJIMMaTa, P 5, Tembr 5.1, 5.2 WnnuBuayanbHas

TIPUHITUTIB OEPEIKITUBOTO P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOSITeNTbHAS

MIPOU3BOJICTBA, 3PPEKTUBHO 6.7 TT-o0/c, 6.8, 6.9, 6.10 TI-o/c paborta

JICHCTBOBATD B P7,Temer 7.1,7.2,7.3,7.4,7.5,7.6, Hpencrasnenue

Ype3BBIYAIHBIX CUTYAIHSIX 7.7 IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pe3yIbTaToB

7.12,7.13,7.14,7.15, 7.16
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5

MPaKTUYECKUX padoT
3amura TBOPUECKUX
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P9, Tems 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3

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

P12, Temsr 12.1, 12.2,12.3

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

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

pabot

3amura
WHIBUIYTBHBIX
MIPOEKTOB
KontponpHas padora
Bremonnenue
9K3aMEHAIIMOHHBIX
3aJaHUuN

[IK 1.1. ImanupoBaTh
MIPOLIECC BBIMOJIHEHUS CBOEH
paboThI HA

OCHOBE KOHCTPYKTOPCKOH U
TE€XHOJOTHYECKON
JOKYMEHTAaIU!
POOOTOTEXHOIOTHYECKOTO
KOMILIEKCA.

P 1, Tema 1.3 IT-o/C

P 2, Tema 2.5 IT-o/c

P 3, Tema 3.3 IT-o/c

P 4, Tema 4.7 I1-o/C

P 6, Tems! 6.7 I1-0/c6, 6.10 IT-o/C
P 7, Temsr 7.7 IT-o/c, 7.10 I1-o/c,
P 11, Temsr 11.3 IT-o/c, 11.6 IT-o/c
P 13, Temsr 13.5 IT-o/c

P 14, 14.5 IT-o/c

VYcerHblii onpoc
OpoHTATBHBIN
KOHTPOJIb
NupuBuyansHbIid
KOHTPOJIb

Ananu3z myOIMYHOTro
BBICTYTUICHUS
IIpakTuueckue
paboThI
Brinosnnenue
3K3aMEHALMOHHOT O
TecTa

44




		+7 (496) 542-04-26
	2025-01-29T09:47:07+0300
	Сергиев Посад
	Носырева Галина Александровна
	Я утверждаю данный документ




