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CIIENMANBLHOCTAM TexHojorudeckoro npoouns CIIO. IIporpamma paspaborana b
coorBerctBu ¢ DI'OC CIIO nans cneumanbHocTH 23.02.06 Texnuyeckas
OKCIUTyaTalrs TMOJBHKHOTO COCTaBa KEJe3HBIX Nopor (mpuka3 MuHHCTEPCTEA
npoceemenys P® or 30.01.2024r. Ne55) u ¢ ®I'OC cpemnero obuiero
00pa3oBaHus, yTBEPXKIEHHOTO npukazoM MunoOpHayku PO ot 17 mas 2012r. Ne
413 ¢ U3MeHEeHUAMH COTJIaCHO MpHKasy MUHUCTepCTBa MpocBelleHns Poccuiickot
deneparun ot 12.02.2025 Ne 93 "O BHeceHHWH u3MeHEHHMS B NOAMYHKT 18.3.1
nyHkta 18.3 deaepanbHOr0 ToCyAapCTBEHHOro 00Opa30oBaTENILHOIO CTaHIapTa
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1. O6mas xapakrepucTuka pado4eil mporpaMmsbl 001e00pa3oBaTe/IbLHOIM
AUCHUIIHHBI « MaTeMaTHuKa»

1.1. Mecto  aMCOMIVIMHBI B CTPYKType  mnpodeccHoHaIbHOI
oOpa3oBarenbHOil nporpammsl CIIO:

OO61eodpazoBaTebHas JUCIUTIINHA «Maremarukay SIBJISICTCS
00s3aTeNbHOM  YacThi0  00IME0Opa30BATENBPHONO  LUKIA  00Pa30BATEIBHOM
nporpaMmel B cootBeTcTBHM ¢ PI'OC cnenmansHocTu 23.02.06 TexHuueckas
AKCIITyaTanus MNOJBMKHOTO COCTABA JKEJIE3HBIX TOPOT (BaroHbI)

1.2. Ileq1u 1 ny1aHUPyeMble Pe3yJIbTAThI 0CBOCHHS AUCIHIIJIHHBI:

1.2.1. Ileab AUCHHUIIAHBI
Conepkanue mTporpaMMmbl  00IC00PA30BATENBHOM AUCIIMILIAHBI

«MaremaTuka» HaNpaBJI€HO HA JOCTHXKEHHE PE3YJbTATOB €€ W3YUYCHHS B
cootBeTcTBUM ¢ TpeboBanusimu PI'OC COO ¢ yyerom npoecCUOHATBHON

HanpasierHoctu OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHsI 00wIC00pa30BaATEJIbHOM
JUcUIIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO
Oco0o¢ 3HaueHNE TUCIMILTMHA UMEET MPU POPMUPOBAHUH U PA3BUTHH

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.



O0mue KoMNIeTeHHH

I[lnanupyembie pe3yabTaThl 00y4eHUsI

O0wue

JAMCUMILTHHAPHDBIE

OK 01

Br16rpaTs criocoOb! pereHus
3amay mpodeCCHOHATBbHON
NesTeIbHOCTH MPUMEHHUTEbHO
K pa3IMYHBIM KOHTEKCTaM

I'OTOBHOCTDB OCO3HAHHUE LECHHOCTH

K TpyAy,
MacTepCcTBa, TPy A0I00HE;

aKTHUBHON

FOTOBHOCTb K NesITe IbHOCTH
TEXHOJIOTUYECKOH M COLMAJbHONW HampaBJIE€HHOCTH,)
CrOCOOHOCTh ~ MHUIMHMPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMOJIHATD TAKYIO NEATENbHOCTD;

- UHTEpeC K pa3IudHbIM cepam npodeccrnoHaIbHON
MesITeJIbHOCTH,
Osnanenue yHHUBEpCaIbHbIMU y4eOHbIMY|
MO3HABATEIbHBIMU JNEHCTBUSIMU:

a) 0a30BbBIC JIOTHYECKUE TCUCTBUS:

- CaMOCTOSITENIbHO bopMyHpOBaTh 1
aKTyaJlu3upoBaTh MpodieMy, paccMaTpUBaTh e
BCECTOPOHHE;

YCTaHaBJIUBATDH CymeCTBeHHbeI MPpU3HAK WJIN
OCHOBaHUsA AJid CpaBHCHUA, K.]'IaCCI/I(bI/IKaL[I/II/I 1%
00001IeHus;

ONpEaAcCATh e

napamMeTpbl U KPUTEPHUU UX JOCTUKCHUS,

JACATCIIbHOCTHU, 3a1aBaTH

- BBUIIBJIATH 3aKOHOMEPHOCTM M MNPOTUBOPEUHUs B
pPacCMaTPUBAEMBIX SIBJICHUSAX,
- BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKH
MOCNEICTBUM ASATEITLHOCTH,

- pa3BUBaTb KPEAaTUBHOE MBILUICHUE MPU PELICHUU

-BJIQJIETh METOJIAMH JOKA3aTENbCTB, AITOPUTMAMH PELICHHS
3anad; yMeHue popMyIMpPOBATh OMPEENIEHHs], AaKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, TPOBOIUTH TOKA3aTEIbHBIC
PacCy’KISHHs B XO/I€ PELICHUS 3a1aY,

- YMETb ONEPUPOBATH MOHATUSMU: CTETIIEHb YUCIIA, JIOTapu(pm
YICIIa; YMEHHE BBITIOJIHATH BBIYUCICHHE 3HAUSCHUH U
npeoOpa30BaHus BEIPAXKEHUN CO CTETICHSIMHU U JIorapudmamu,
npeodpazoBaHus APOOHO-PALIMOHABHBIX BBIPAXKESHHUIA,

- YMETb ONEPUPOBATH MOHATHSIMH: PAllIOHAIBHBIE,
UppalMOHAJIbHBIE, TOKA3aTEIbHBIE, CTETICHHBIE,
norapupMuUUecKue, TPUTOHOMETPHUECKHE YPABHEHHS U
HEPaBEHCTBA, NX CHCTEMBI,

- YMETb ONEPUPOBATH MOHATUSAMH: (PYHKIIHS, HEMPEPbIBHAS
(yHKIHS, TPOU3BOIHASL, IEPBOOOPA3HAs, ONpeaeIeHHBIN
WHTErpajl, yMeTb HAXOIUTh MMPOU3BOAHBIE HIEMEHTAPHBIX
(bYHKIHH, UCTIONB3Y I CIIPABOYHBIE MAaTePHAIIBL; HCCIEOBATH B
MPOCTEHIINX CIy4asix (PyHKIUH HA MOHOTOHHOCTb, HAXOIUTh
HanOOJNbIINE M HAUMEHBLITHE 3HAYeHUs1 (PYHKIHH, CTPOUTD
rpapKu MHOTOWICHOB C UCIIOJB30BAHUEM aIlapara
MaTeMaTHYECKOT0 aHAJN3a, MPHUMEHSTh TPOU3BOIHYIO NIPU
pELIeHNH 3a71a4 Ha JBIKEHHE, PellaTh MPaKTHKO-
OPUEHTHPOBAHHBIE 337]a41 Ha HANOOJIBIINE U HAUMEHBLIHNE
3HAUEHMsI, HA HAXOXKIIEHHE My TH, CKOPOCTH U YCKOPEHUS,

- YMETb ONEPUPOBATH MOHATUSIMU: PALlUOHANbHAS (Y HKLIHS,
nokaszaresibHast QYHKIHS, CTereHHast Oy HKIHS,

PKU3HEHHBIX TPOOIeM

norapudmmuueckas QyHKIHS, TPUTOHOMETpUUeCKue QyHKLINH,




0) 6a30BbIe HCCIIENOBATEIBCKUE IEHCTBHSI:

- BlIaJIeTh HaBBIKAMH y4eOHO-UCCIIENOBATENbCKON 1
HpOGKTHOfI ACATCIbHOCTH, HABbIKAMU Pa3pClICHUA
npobrem;

BBIABJIATE HNPUYIUHHO-CICACTBCHHBIC CBA3U I

aKTyaJu3UpOBaTh 3a7ady, BBLIBUIATb TUIIOTE3Y ¢
pELIeHNs], HAXOAUTb apTyMEHTHI AJIs1 JOKA3aTeNIbCTBY
CBOMX YyTBEPXKACHMH, 3a/1aBaTb

napameTpbl U

KPUTEPUH PELIEHUS,
- AQHAJIU3HUPOBAThb MOJYYEHHbIE B XOHAE pELICHUS
3a74a4d  PE3yJbTaThbl, KPUTHYECKH OLEHUBATH HX

JOCTOBCPHOCTD, NPOrHo3upoBaTb HU3MEHEHUC B
HOBBIX YCJIOBUAX,
-- YME€Tb NCPEHOCHUTHb 3HAHUA B MO3HABATCIILHYHO U

MPAKTUYCCKYTO obOnactu JKU3HEACATCIIbHOCTH,

- YMETb HUHTETPUPOBATL 3HAHUSA W3 PA3HBIX
MPEeIMETHBIX 00NacTeil,
- BbIABUTATH HOBBIC Hnacu, npennaraTb

OpUTMHAJbHBIE MOAXOAbI U PELICHUS,
U CNIOCOOHOCTD X UCIIOJIb30BAHMSA B TIO3HABATEIILHON
Y COLIMAJIBHON MTPAKTHKE

oOpaTHble PYHKIUN; YMEHUE CTPOUTDh rpa KU U3y IEHHBIX
(bYHKIIHIH, HCTIONB30BATh IPa(UKH PU U3YYEHUH MTPOLIECCOB U
3aBUCHMOCTEH, MPH PELICHUH 3aa4 U3 IPYTHX YIeOHBIX
MPEIMETOB U 3a/1a4 U3 PeasIbHOM JKU3HHU, BBIPAXKaTh (hOpMyIaMu
3aBICHMOCTH MEKAY BEJINYMHAMY,

- YMETb PelIaTh TEKCTOBBIE 3a/1a41 PA3HBIX THUIIOB (B TOM YHCIIE
Ha MMPOLEHTHI, JOJIH U YaCTH, Ha ABIDKEHHE, pabOTy, CTOMMOCTh
TOBApOB M YCIYT, HAJIOTH, 3a/1a4H U3 00JIACTH yIIPaBJICHUS
JIMYHBIMA M CEMEWHBIMU (PMHAHCAMM); COCTABIISITH BHIPAKEHUS,
VPaBHEHUS], HEPABEHCTBA U UX CHCTEMBI IO YCIIOBHIO 331a4H,
HCCIIEIOBATh MTOJyUY€HHOE PEIIEHIE U OLICHUBATh
MPaBaONIONOOHOCTD PE3YJIbTATOB,

- YMETb ONEPUPOBATDH MOHATHSIMH: CpeaHee apupMETHUECKOE,
MenraHa, HanOoJblee U HAMMEHbIIee 3HAYSHUS, pa3MaXx,
mucriepcHst, CTaHIapPTHOE OTKJIOHEHUE YHCIIOBOTO Habopa, yMeTh
W3BJIEKaTh, HHTEPIPETHPOBATH HMH(POPMALIUIO, TPENCTABICHHY IO
B TaOJIMIIaX, HA TUarpaMMax, rpaukax, OTPakaroIlyro CBOMCTBA
peabHBIX MPOLIECCOB M SIBJICHUI; IPEACTABIATh HHPOPMALIUIO C
MOMOIIBIO TaOJIHI U TUArpaMM; UCCIEN0BATh CTATHCTUIECKHE
TMaHHbBIE, B TOM YHUCJIE C TPUMEHEHHEM IpaMueCKIX METOIOB U
5JIEKTPOHHBIX CPENICTB,;

- YMETb OMEPHPOBATH MOHITHAMHU: CITyYaiHBII OMBIT U
ciyudaiiHoe coObITHE, BEPOSTHOCTD CIYYaliHOTO COOBITHSI, yMEHNE
BBIUUCIISITD BEPOSITHOCTD C HCIIOJIB30BAHUEM IpapuuecKkux
METOOB; MPUMEHATDH (POPMYJIbI CIOKEHHS U yMHOKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThI U POPMYJIBI ITPH
peLIeHNH 3a/1a4;, OLICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI;

BHAKOMCTBO CO Cﬂy‘{aﬁHbIMH BCJIMYHUHAMU, YMCHUEC IPUBOAUTDH




PUMEPBI TPOSIBJIEHUS 3aKOHA OONIBIIIMX YHCENT B IPUPOIHBIX U
00IIEeCTBEHHBIX SIBICHUSX

- YMETb OTIEPUPOBATDH MOHATHSIMH: TOYKA, MPsSIMasi, TUIOCKOCTb,
MPOCTPAHCTBO, ABY'PAHHBIN YTOJI, CKPELIMBAOLINECS MPSMBIE,
NapauiebHOCTh U MEPICHINKYIIPHOCTD MPSIMBIX U MJIOCKOCTEHH,
YTOJI MEKIY TPSMBIMH, YTOJI MEXKIY MPSIMOM ¥ MIOCKOCTBIO,
YTOJT MEXKIY TUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH A0 MIIOCKOCTH,
PACCTOsTHUE MEXKY MPSIMBIMH, PACCTOSIHUE MEXKY MJIOCKOCTSIMU,
yMEHHE UCIOJIb30BATh MPH PELISHUH 33134 U3yueHHbIe PaKkThl U
TEOpeMbl IUITAHUMETPHH; YMEHHE OLEHUBATh Pa3Mepbl OOBEKTOB
OKPY>KaIOLIEro MHPA;

- YMETb OTIEPUPOBATDH MOHATHSIMH, MHOTOTPAHHHK, CEUEHHE
MHOTOrpaHHHKA, Ky0, mapayuiesenures, npu3sMa, MUpamMmuaa,
(urypa u noBepxHOCTb BpALLEHHUs, LIMIMHP, KOHYC, ap, cdepa,
cedeHus1 PUrypbl BPALIEHUS, MIIOCKOCTb, Kacaroascs chepsl,
LIJTHH/PA, KOHYCA, TJIOMAAb MOBEPXHOCTH MUPAMHU/IBL, IPU3MBI,
KOHyCa, WIMHIPA, TUTOaab cepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapauIeIenUneaa, MUPaMHUIbl, PHU3MBI,
LITHH/PA, KOHYCAa, [Iapa; yMEeHHe H300pakaTh MHOTOTPaHHHUKH
U MOBEPXHOCTH BPALIEHUSI, UX CEYEHHsI OT PYKH, C MOMOLIBIO
YePTEIKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB; yMEHUE
pacno3HaBaTh CHMMETPHUIO B IIPOCTPAHCTBE;, YMEHHE
pacro3HaBaTh MPaBUJIbHbIE MHOTOTPAHHHKH,

- YMETb OTIEPUPOBATD MOHATHSIMH: ABHKEHHE B TPOCTPAHCTBE,
nono0HbIe YUY PBI B IPOCTPAHCTBE, UCIONIb30BATh OTHOILCHHUE
ruIoIaael moBepxHocTell n 00beMOB OAOOHBIX PUTYD TTPU
peLIeHUH 33714,

- YMETDb BBIUUCIIATE TCOMETPUICCKHUE BEJIMIUHDBI (,[[.]'II/IHaj YTro,




TUIOLIab, 0OBEM, IIOMAAL IOBEPXHOCTH), HCIIOJb3YS
H3yueHHbIE (POPMYIIBI U METONIBI,

- YMETh ONEPUPOBATh NOHATUIAMU. MPSIMOYTOJIbHASI CUCTEMA
KOOPAHMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIAPHOE MPOU3BEAEHHUE, YIOJl MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCJIO;, HAXOIUTH C
MOMOIIBIO H3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
PACCTOsTHUE MEXAY ABYMs TOUKaMHU,

- YMETb BBIOMPATh MOIXOASIIINI H3YUEHHBIH METOA AJIS PEIIEHHSI
3a1a4M, pacliO3HABATh MaTeMAaTUIECKHE (PaKThl U
MaTeMaTHYECKHUE MOJIEIH B TPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE, YMEHUE IPUBOAUTH IPUMEPHI
MAaTEMAaTHUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTE€MaTHYECKOU HAYKH.

OK 02

M cnonb30BaTh COBPEMEHHBIE
CpeICTBa MOUCKA, aHAIN3A U
UHTEpIpeTanuy nHpopmanuy,
1 THQOPMALIIOHHBIE
TEXHOJIOTHHU ISl BBITOJHEHHSI
3amay mpodeCCHOHATBbHON

e TeIbHOCTH

B o0nacTy eHHOCTH HayYHOTO MO3HAHMS!

-c(hOpMHUPOBAHHOCTD MHPOBO33pEHHS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHA Hayku M OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha auanore KYJIBTYP,

CrOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJBTY PHOM MHUPE;

- COBEPLIEHCTBOBAHUE S3BIKOBOM M YHTATEJILCKOM
KyJbTYpPbl Kak CpPEACTBa B3aMMOACHCTBHUS MEKIY
JIIOIbMU U TTIO3HAHUSL MUPA,

- OCO3HaHHE LEHHOCTH HAy4YHON AeSITEIbHOCTH,
FOTOBHOCTD OCYILECTBJIATH MPOEKTHY IO 1%
HCCIIEIOBATENIBCKYIO AEATEIbHOCT MHIAMBUAYAJIbHO

U B IpymnIe.

- yMeTb ONEpPUPOBATb MOHATHUSAMH. palOHAJNbHAs (QYHKLHS,

dyHKIHS, byHKIHS,
norapudpmuueckass (yHKUMS, TPUTOHOMETPUYECKHE (YHKIIHH,

MOKa3aTeNIbHAs CTENeHHAas!
oOpaTHble (YHKIUHM, YMEHHE CTPOUTh TIpaduKd H3yUEHHBIN
(YHKIMHA, UCTIONB30BaTh TPaUKN MPH M3YYEHUU IPOLECCOB
3aBHCHMOCTEH, MpH peIIeHUuH 3amad M3 JPyTrux y4eOHBIX
MPEIMETOB U 3a7a4 M3 PealibHON JKU3HH, BBIPAKaTh (HOpMyJamMH
3aBICHMOCTH MEKAY BEJINYMHAMY,

YMETb CBO6OI[HO ONnEPUPOBATE MOHATUAMU. ABUKCHUE

E

MapajuyieNbHbIi  TIEPEeHOC, CHMMETPUST Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, Mpeobpa3zoBaHue MOAOCOMS, MOAOOHBIG
(burypbr, yMeTh pacrio3HaBaTh PaBHbIE W MOAOOHBIE (PUTYPEHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;

- YMCTb HaxXOOUTb T'€COMECTPUUCCKUEC BCIUYHHBI (I[.]'II/IHaJ YTro,




Osnanenue yHHUBEpCaIbHbIMU y4eOHbIMY|
NO3HABATENIbHBIMU TEHCTBUSIMH:

pabota ¢ uHpopmanuer:

- BJAJeTh HABbIKAMHU TMOJy4YeHHs HHPOPMALUH U3
UCTOUYHHMKOB  PA3HbIX  THIIOB, CaMOCTOSITEJIBH(
OCYIIECTBJISITh MOUCK, AHAJIN3, CHUCTEMATH3ALUI0 W
UHTEpIpeTanno UHGOPMALUN Pa3IUYHBIX BUIOB H
(dbopM TpeaCTaBICHUS,

- CO37aBaTh TEKCTbl B pa3jM4YHBIX (Qopmarax g
y4eTOM Ha3HaueHWs: HHPOpMAIMM U  ILEJIeBOH
ayoUTOpUH,  BbIOMpas  ONTUMAIBHYIO  (opmy)
NPEACTaBICHUS U BU3YaJIU3aLNY;

- OLEHHUBaTb  JOCTOBEPHOCTb,  JIETHTUMHOCTH
uHpopMaLuK, €€ COOTBETCTBHE MPABOBBIM 1
MOPaJIbHO-3THYECKIM HOPMaM;

- HCIIONIB30BATh CPENCcTBA HH(POPMALMOHHBIX 1
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTMH B  peLIeHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX 17
OpPTaHU3aLMOHHBIX ~ 3a7ad ¢ coOoeHueM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MacHOCTH)
TUTHEHBI,  pecypcocOepekeHHs,  NPaBOBBIX M
STUUECKUX  HOPM,  HOPM  HH(OPMAIMOHHOH
0e30MacHOCTH;

- BIIQIETh HABBIKAMH pACIO3HABAHUS M 3aIUTHI
uHpopmanmy, WHPOPMALMOHHOH  OE30MacHOCTH
JTMYHOCTH

101N aAb, 00BEM, TUIOLIAIb TIOBEPXHOCTH)




OK 03

[InanupoBath 1
pean30BbIBATh COOCTBEHHOE
mpo¢heCCHOHAIBHOE U
JIMYHOCTHOE Pa3BUTHE,
pennpUHUMATEIBCKY IO
NesTeNIbHOCTD B
npodeccHOHATBHOH chepe,
HCIOJIb30BATh 3HAHUS 10
NpaBOBON U(PHUHAHCOBOH
IPaMOTHOCTH B Pa3IMYHbIX
PKI3HEHHBIX CHTYaLIHSIX

B obnactu myXxOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

-- c(pOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS)
STHYECKOTO MOBEICHMS,

- CrOoCOOHOCTh OLIGHUBATH CUTYALMI0 M NMPHUHUMATH
OCO3HAHHBIE PELICHHs], OPUEHTUPYSICh HA MOPAIBHOA
HPaBCTBEHHbIE HOPMBI U LIGHHOCTH,

- OCO3HaHHME JIMYHOTO BKJaga B IIOCTPOCHUY
yCTOWYUBOTO Oy ayIIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTEISIM
(unmu) OpyTUM Yi€HaM CEeMbH, CO3JaHHMI0 CEMbH HA
OCHOBE  OCO3HAHHOIO  NPHUHATHS  LIEHHOCTEH
CEMEMHON >KU3HM B COOTBETCTBUM C TPaAULIUSIMHU
Hapoaos Poccuu,

OBnageHne  YHUBEPCAJIbHBIMH  PETYJIATUBHBIMH
NEHCTBUAMU:

a) CaMOOPTaHU3ALIS:

- CaMOCTOSITEJIbHO OCYIIECTBJISATh IMO3HABATEIBHYI)
BBIABJIATH MPOOJIEMBI,

JCATCIIbHOCTD, CTaBUTh N

(bopMyTHPOBATH COOCTBEHHbBIE

00pa3oBaTeNIbHOW  JEATEIPHOCTH U JKU3HEHHBIX

3agavu B

CUTYaLUsX,
- CaMOCTOSITEIbHO COCTAaBJSITh IUIAH pelIeHUs]
npobjeMbl € Y4eTOM HMMEIOLINXCS  PECypCOB,)

COOCTBEHHBIX BO3MOJKHOCTEH M MPEANIOYTEHU,

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM,

crocoOCTBOBaTh (OPMUPOBAHUIO M  MPOSIBJICHHI)
IIUPOKOH SPyAMLIMN B PasHBIX 00OJacTAX 3HAHUH,
MOCTOSIHHO TOBBIIIATE CBOH 00pa3oBaTeNbHBIN U

- yMeTb ONEepUpPOBATH MOHATUSIMHU: pauuoOHabHbIE,
MPpaLUOHAJIBHBIE, MOKA3aTeNbHbIE, CTEIECHHBIE,
norapupMUUECKHue,  TPUTOHOMETPUYECKHE  YpPaBHEHHS U

HEPABEHCTBA, UX CUCTEMBI,

YMETE ONCPHUPOBATH TMOHATHUAMHU. MHOI'OI'PAHHHUK, CCUCHUG
MHOI'OrpaHHUKa, KY6, napajjciaenumnen, MnpudMa, MIUupamMuaa,
¢urypa u moBepxXHOCTh BPALICHUs, LIMIIMHAP, KOHYC, map, cdepa,
cedeHus1 (PUTYpbl BpaIUEHHs], IUIOCKOCTb, Kacaromascsi chepsbl)
LHUJIMHAPA, KOHYCA, IJI0oMAaAb MOBEPXHOCTU MUPAMUABI, TIPU3MBI,
cepsr,

nmupaMuabl,

Ky0a,|
MPU3MbI/

KOHyCa,  IWJIMHAPA, obbeM

MPsIMOYTOJIBHOTO

MJIOLAAb
napajuieienunena,
[INHAPA, KOHYCa, [1apa;, yMEeHHe n300pakaTb MHOTOTPAHHUKH 1
MOBEPXHOCTH BPAILLECHMs, MX CEUEHHUs OT PyKH, C MOMOIIBI)
YEPTEKHBIX HHCTPYMEHTOB WU JJIEKTPOHHBIX CPEACTB, YMETH
Pacno3HaBaTb CUMMETPHIO B IPOCTPAHCTBE, YMETh PACIIO3HABATH
MPaBUJIbHBIE MHOTOIPAHHUKY,

YMEThb ONEpPUPOBATb MOHATUAMM. IPSIMOYIOJIbHAs CHUCTEMA
KOOPAHMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPAUHATBHI BEKTOPA,|
CKaJLIPHOE NPOU3BEIAEHHUE, YION MEXAY

BEKTOpaMu, CyMMdJ

BEKTOPOB, INPOU3BEIEHUE BEKTOpPAa HA 4YHUCJIO, HAXOAUTb (
MOMOIIBI0 W3yYEHHBIX (POPMYJT KOOPIAUHATBI CEPENUHBl OTPE3Ka,

PACCTOAHUE MEXKIY ABYMS TOUKAMU
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KyJIbTYPHBIN YPOBEHb,
0) CAaMOKOHTPOJIb:
HCIIOJIb30BATE  TIPUCMBI pe(b.]'[eKCI/II/I JI1 OLICHKY]
CHUTyaIlM{, BBIOOpA BEPHOTO PEIIEHUS,

-  YMECTb OLICHUBATH pucku U  CBOCBPEMECHHO
NPUHUMATDL PEIICHUS 11O UX CHUXKCHUIO,

B) SMOLMOHAJbHBIA HWHTEJUIEKT, MPEATOaraomni
cOPMHUPOBAHHOCTb:

BHYTPEHHEN MOTHBALIUM, BKJIIOYAOIIEH CTPEMJICHUE
K HOOCTHXCHUIO e H yCIexy,

WHHULIUATUBHOCTH, YMEHUC I[GI\/'ICTBOBaTbj HUCXOOsA H3

ONTUMU3M,

CBOHX BO3MOXKHOCTEIA,

- DMIOATUK, BKJIIOYAOIIEH CIIOCOOHOCTh IMOHUMATH
SMOLIMOHAIBHOE COCTOSIHUE JPYTHUX, YUUTBHIBATH €rg
MPY OCYIIECTBJICHUH KOMMYHHKAIUH, CIOCOOHOCTh K
COYYBCTBHIO U COTEPEKUBAHUIO,

- COLMAJIBHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH
BBICTpAaUBaTh OTHOLIEHUS C JPYIUMHU JIIOJbMH,

3a00THUTBCS,
KOH(JIMKTBI

NpOSIBISATL HHTEpEC U  pas3peuiarhb

OK 04

DpdexTuBHO
B3aUMOJICMICTBOBATD U
paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOONPEENICHHUIO,

-OBJIQICHUE HaBBIKAMU yYeOHO-HCCIIENOBATEIBCKOM,
MPOEKTHON U COLIMAIbHON ACSTENbHOCTH,
OBnageHne yHUBEPCAIbHBIMA KOMMYHUKATHBHBIMHU
NEHCTBUAMU:

- TMOOHMMATb U

HCIIOJIL30BAThH NpEUMy1IECTBA

KOMaHIHON U MHIUBUYJIbHON paboThI;

- YMETb ONEPUPOBATL MOHATUSIMU. CJIy4aiHBINA ONBIT U CIy4YalHOd
COOBITHE, BEPOATHOCTD CIYYAHHOTO COOBITHS, YMETh BBIYHCISTH
BEPOSITHOCTh C  HUCIOJIb30BaHHEM TrpadUvYecKuX  METOJOB;
NPUMEHSTh (OPMYJIBI CIIOKEHHST U YMHOXEHHUS BEPOSTHOCTEH,
KOMOUHATOpHbIE (akTel W (GOPMyJBl NPH PELICHUH 3374
OLICHUBATh BEPOSITHOCTU PEaJbHBIX COOBITHUIH; 3HAKOMCTBO CO
CJIly4aiiHbIMU BEJIMYHMHAMU, YMEHHE NPUBOIUTH

NpPUMEpPBI MIPOSIBJIICHUST 3aKOHA OOJBINNX YHCENl B MPUPOAHBIX U
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- TMPUHUMATh LEJU COBMECTHON [eSITEJIbHOCTH,
OpraHU30BbIBATb U KOOPAWHHUPOBATH JEUCTBUS MO €6
MOCTHIKEHUIO COCTaBJSITh TLIaH JIeUCTBUH,
pacrpenensaTb poJd C y4eTOM MHEHUH YYaCTHHUKOH
00CyKIaTh pe3yIbTaThl COBMECTHOM padoTHr,

- KOOPAUWHHUPOBATDL U BBIMIOJIHATDH pa60Ty B YCJIOBHUSIX

peaNlbHOTO, BUPTYAJIBHOTO H KOMOMHHPOBAHHOTQ
B3aUMO/JICHCTBUS,
- OCYLUECTBJIATb  MO3UTHUBHOE  CTPATErHMYECKOE

MOBEIEHUE B PA3JIMYHBIX CHTYAIUsIX, MPOSIBJISTH
TBOPUYECTBO U BOOOpaskeHUe, ObITh HHUIIMATUBHBIM.
OBnafeHrie  yYHUBEPCATBHBIMH  PETYJISSTUBHBIMU
el CTBUSIMU:

- MPUHUMATh MOTUBBI U aPTyMEHTBI IPYTUX JIIOIEH
MIPY AaHAJIN3E PE3YJIBTATOB NEATEIbHOCTH,

- IPHU3HABATh CBOE MPABO U MPABO APYTHX JIFOEH Ha
OLIUOKHY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3HUILIHU

IpyToro uenoBeka

00IIeCTBEHHBIX SIBJICHHSIX;

-yMETh OIEPUPOBATH TMOHATUSIMH. CTENEHb YUCHA, JOrapudm
4KC/la, YMEHHE BBIMOJHATH  BBIUKCIEHHE 3HAYEHUH U
npeoOpa3oBaHusl BBIPAXKEHUH CO CTENMeHsMH | JjiorapudMamu,
npeodpazoBaHus APOOHO-PALIMOHABHBIX BBIPAXKESHHUIA,

-yMETh OMEPUPOBATb MMOHATHSIMH: byHKIWS,
dyHKIHS, byHKIHS,

norapudpmuueckass (yHKUMS, TPUTOHOMETPUYECKHE (YHKIIHH,

paLroHaIbHas
MOKa3aTeNIbHAs CTENeHHAas!
oOpaTHble (YHKIUHM, YMEHHE CTPOUTh TIpaduKd H3yUEHHBIN
(YHKIMHA, UCTIONB30BaTh TPaUKN MPH M3YYEHUU IPOLECCOB
3aBHCHMOCTEH, MpH peIIeHUuH 3amad M3 JPyTrux y4eOHBIX
MPEIMETOB U 3a7a4 M3 PealibHON JKU3HH, BBIPAKaTh (HOpMyJamMH

3aBUCUMOCTU MECXKAY BCJIUYINHAMMU,

OK 05

OcCy1ecTBIATh YCTHYIO U
MHCbMEHHYI0 KOMMY HHUKALIHEO
Ha rOCYAapCTBEHHOM SI3bIKE
Poccutickoi @enepanuu ¢
y4eTOM 0COOEHHOCTEMH
COLIMAIILHOTO U KYJIBTYPHOI'O
KOHTEKCTa

B 00acTH 5CTETHYECKOrO BOCIIUTAHUSI:

- OCTETUYCCKOC OTHOLICHUE K MHUPY, BKJIHOYasy

SCTETHKY  ObITa, HAYYHOTO U TEXHUYECKOrg
TBOpPUECTBA, CIHOPTA, Tpyda M OOIIECTBEHHBIX]
OTHOIIIECHUI,

- CIMOCOOHOCTh BOCHPUHUMATL PA3INYHBIC BU/bI
HCKYCCTBA, TPAIULIUUA U TBOPUECTBO CBOETO U APYTUX
HapoAOB,  OINyINATh

BO3/I€HCTBHE UCKYCCTBA,

OMOIHOHAJILHOEC

- YMETb OINEPHPOBATH IMOHATUSAMHU. CpenaHee aphuPpMeTHUecKoe,

MenuaHa, HauOONblllee W HauMEHbIlEe 3HAYEHHs, pa3Max|
nUCTepCHsi, CTAHAAPTHOE OTKJIOHEHHE YHCIOBOrO HA0Opa; yMEHHE
W3BJIEKaTh, MHTEPIPETUPOBATH MH(OPMALHIO, IPEACTABICHHYIO B
Ta0NuIax, Ha JAuarpaMmax, rpadukax, OTpaKarolIyl CBOWCTBA
peasbHBIX MPOLIECCOB M SIBJICHHIA; MPEACTABISATh HHPOPMALHIO O
TIOMOIIBIO Ta6.]'II/IL[ " auarpamMm, UCCJIICAOBATDb CTAaTUCTUYCCKUQ

JaHHbIC, B TOM 4YHCJIEC C

NpUMEHEHHEM rpauIeCKiX METOJOB U SJIEKTPOHHBIX CPEICTB,;
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- yOeXNEeHHOCTh B 3HAYUMOCTH [JIsl JINYHOCTU M
o0IecTBa OTEUECTBEHHOIO M MHPOBOTIO HCKYCCTBA,
DTHUYECKUX KYJIBTYPHBIX TPAJAULUNA U HAPOIHOIQ
TBOPUECTBA,

- TOTOBHOCTb K CaMOBBIPQKEHUIO B Pa3HbIX BHIAX
UCKYCCTBAa, CTPEMJICHHE TMPOSBISTH  KAa4yeCTBA
TBOPYECKOH JIMYHOCTH,

OsnazieHre yHUBEPCATBHBIMH KOMMYHUKATHBHBIMH
NEHCTBUAMU:
a) obiieHue:
- OCYyINECTBJIATb KOMMYHHUKAallMH BO BCeX cdepax
KU3HU,

- pacro3HaBaThb HeBepOalibHbIE CPeICTBA OOIIEHUS)
MOHUMATh  3HAYEHUE

COIUAJIBHBIX 3HAKOB,)

pacro3HaBaTh KOH(JIUKTHBIX]

CI/ITyaLII/IfI U CMsATaThb KOH(I)J'II/IKTBI;

NPpEANOChLUIKH

Pa3BEPHYTO U JIOTUYHO H3JjlaraTb CBOK TOUKY
BPEHUA C UCITOJIB30OBAHUEM A3BIKOBBIX CPCACTB

- YMETb ONEPUPOBATH MOHATUSMU. TOUYKA, MpPsMasi, MJIOCKOCTD,
MPOCTPAHCTBO, ABYIPAHHBINA YIOJ, CKPELIUBAIOIIMECS IpPsIMBIE,
MapajuIeIbHOCTh U NEPNEHAUKYJIIPHOCTD NPSIMBIX U MJIOCKOCTEN,
YTOJI MEXY MPSMBIMU, YTOJI MEKAY NMPSMOM U INIOCKOCTBI), YIOJl
MEXKIY
PACCTOSTHUE MEXAY NPSIMBIMH, PACCTOSTHUE MEXAY IUNIOCKOCTSIMU,

MJIIOCKOCTAMHU, PACCTOAHHUE OT TOYKHU OO0 TIIJIOCKOCTH,

- YMETb HCIIOJIb30BaTh NMPU PEIICHUH 337a4 H3y4YeHHbIE (HaKThl U
TEOpPEMbI IIJIAHUMETPUH, YMEHHE OLICHWBATh Pa3Mephbl OOBbEKTOB
OKPY>Karo11ero Mupa

OK 06

[IposiBNIATH rpa’kaaHCKO-
MaTPUOTUUECKY IO MO3ULIMIO,
NEMOHCTPHUPOBATH OCO3HAHHOE
MMOBEICHUE HA OCHOBE
TPaIULUOHHBIX POCCUMCKUX
Ty XOBHO-HPaBCTBEHHbBIX
[IEHHOCTEH, B TOM YHUCIIE C
Y4ETOM FrapMOHU3ALUN
MEKHALMOHAJIBHBIX U

00y4aroImuMHuCs POCCHICKOM

OCO3HAaHUE
IPaKIaHCKOH UICHTUYHOCTH,
- LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHEN MO3ULUY
Ha  OCHOBE

JIMYHOCTHU AYXOBHO-HPAaBCTBCHHBIX

LeHHOoCcTell HapopoB  Poccuiickoii  ®@epepaunn)
HUCTOPUUYECKUX
Tpamuuuii, QopMHpOBaHUE

HEHHOCTHO-CMBICJIOBBIX

U HALlMOHAJIbHO-KYJIBTY PHBIX

CHUCTEMBI 3HAYUMBIX]
YCTaHOBOK,
AHTUKOPPYMLIHOHHOTO

NPaBOCO3HAHMS,

MHPOBO33pEHHS,

3KOJIOTHYECKOU KYJIBTYBL,

YMETb ONEPUPOBATh NOHATUSMU. MPSIMOYIOJbHAs CHUCTEMA
KOOPAHMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPAUHATBHI BEKTOPA,|
CKaJLIPHOE NPOU3BEIAEHHUE, YION MEXAY

BEKTOpaMu, CyMMdJ

BCKTOPOB, IPOU3BEACHHUE BCKTOpPAa HaA UYHUCIO, HAXOAWUTb (

MOMOIIBIO W3yYEHHBIX (POPMYJT KOOPAUHATBI CEPENUHBI OTPE3Ka,
PACCTOSIHNE MEXKAY JIByMs TOUKAMU,
-yMeTh BbIOUPATh MOAXOISIINUN H3YYEHHBIH METO ISl PEIICHHS]
MaTeMaTU4YeCcKHe (bakThI U

3agavn, pacrno3dHaBaTb

MATCMATUYCCKHUE MOACIU B TIPUPOAHBIX U O6H_IeCTBeHHbIX

SIBJICHUSIX, B HCKYCCTBE, yMEHHE MPUBOJUTH MPUMEPHI
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MEKPEJIUTHO3HBIX OTHOLIEHUH,
MPUMEHATb CTAHAPTHI
AHTUKOPPY ILIMOHHOTO
MOBENECHUSA

CHOCOOHOCTH CTaBUTh LETH M CTPOUTH JKU3HEHHBI
TUIaHBL,

B yacTu rpaskaaHCKOro BOCIIUTAHUS:

- OCO3HaHHWE CBOUX KOHCTUTYLIMOHHBIX IIpaB U
00s13aHHOCTEH, YBOKEHHIE 3aKOHA U TIPABONOPSIIIKA,;

MPUHATUE TPAAULHNOHHBIX HallMOHAJIbHBIX ]

00IIEeUeTOBEUECKIX I'yMaHUCTUYECKUX 17

ACMOKPATUICCKUX LIeHHOCTefI;

I'OTOBHOCTD MNPOTUBOCTOATDH HUAaCOJIOTUN

PKCTPEMHU3MA, HaLMOHAJIU3Ma, kceHodobuu)
AUCKPUMHWHALIUK 1O COLUAJIbHBIM, PCIUTUO3HBIM,)
PaCOBbIM, HAIWMOHAJBLHBIM IIPU3HAKAM,

- TFOTOBHOCTH BE€CTH COBMECCTHYIO HOCATCIBHOCTH B
HHTEpecax rPaskAaHCKOro OOINeCTBa, Y4aCTBOBATH B
o0mreoOpa3oBaTebHOM

CaMOYIIPaBJIEHUU B

OpraHU3alMy U JEeTCKO-FOHOLIECKUX OPraHU3aLUsX,
- YMEHHE B3aUMOJEHUCTBOBATbL C COLUAJIbHBIMY
WHCTUTYTaMH B COOTBETCTBUU C UX (PyHKUHMSIMH U
Ha3HAYCHUEM,

- TOTOBHOCTb K TI'YMaHHWTApHONM U BOJIOHTEPCKOM
NEeSTeNIbHOCTH,

MaTPUOTHYECKOrO BOCIIUTAHMUS:

- ¢(hOpMHPOBAHHOCTb POCCUHCKON TPa’kTaHCKOM
UIEHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS] K CBOEMY]
HapoAy, 4YyBCTBa OTBETCTBEHHOCTH nepen PoauHOM,
TOPAOCTH 3a CBOM Kpaii, CBOO PoauHy, CBOH S3BIK U
KyJIbTyDpy,
MHOTOHALMOHAJIBHOrO Hapoaa Poccuy;

nmpouuioe u HACTOALICE

MaT€MaTUYeCKUX  OTKPBITMM  POCCHUHCKOW U MHPOBON

MaTEMaTUYECKON HayKH.
- YMETb ONEPUPOBATL MOHATUSIMU. CJIy4aiHBINA ONBIT U CIy4YalHOd
COOBITHE, BEPOATHOCTD CIYYAHHOTO COOBITHS, YMETh BBIYHCISTH

BCPOATHOCTb C HUCIIOJB30BAHHUEM rpa(bnqecxnx MCTOOOB|

NPUMEHSTh (OPMYJIBI CIIOKEHHST U YMHOXEHHUS BEPOSTHOCTEH,
KOMOUHATOpHbIE (akTel W (GOPMyJBl NPH PELICHUH 3374
OLICHUBATh BEPOSTHOCTH PEANbHBIX COOBITHIH; 3HAKOMCTBO CQ

Cﬂy‘{aﬁHbIMI/I BCJIMYMHAMH, YMCHUE TIPUBOAUTH TPUMEPDI]

MPOABJICHUA  3aKOHA OONbIIMX YHCEN B NPpUPOAHBIX U

OOILIECTBEHHBIX SBJICHUSX
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- LEHHOCTHOE OTHOUIEHHWE K TIOCYJapCTBEHHBIM
CUMBOJIaM,  HUCTOPHYECKOMY WU HPUPOJHOMY]
HACJIEeNNIO, MaMsITHUKAM, TpaguLusM HapoOJIOH
Poccun, noctukeHussM Poccun B Hayke, UCKYCCTBE,
CIOpTE, TEXHOJIOTHUAX U TPYAE,
- uneitHas yOeK IeHHOCTh, TOTOBHOCTB K CJTYKEHHIO I
3ammrTe OTeuecTBa, OTBETCTBEHHOCTD 32 €r0 CyAb0y;
OCBOCHHbIE  OOYYAIOIIMMHCA  MEXKIPEIMETHbI]
NOHATHSI W YyHHUBEPCAJIbHBbIE Yy4eOHBbIE NEHCTBUS]

(perynsITUBHBIE, NIO3HABATEJIbHbIE,
KOMMY HUKaTHBHBIE),

- COCOOHOCTD UX HCIIOJIB30BAHUSI B [T03HABATEILHOM
U COLMAJIbHOM  TpaKTHUKE, TOTOBHOCTh K
CaMOCTOSITEJIBHOMY TUTAHUPOBAHHIO 17
OCYIIECTBJIEHHIO yueOHoM IeATeNbHOCTH,)

opraHuzali  y4yeOHOrO  COTPYOHHMYECTBA g
NeNarorndyecKuMyu pabOTHUKAMHU M CBEPCTHUKAMHU, K
y4aCTHIO B MOCTPOEHUHU WUHAMBUY aJIbHOM]
00pazoBaTeNIbHON TPASKTOPHH;

- OBJIQICHHE HABbIKAMH Y4eOHO-HCCIIEI0BATENbCKO,
MPOEKTHON U COLUAIBHON AeATEIbHOCTH

OK 07

ConeiicTBOBaTh COXPaHEHHIO
OKpY>Karolle Cpeabl,
pecypcocOepeKeHHIO,
MPUMEHSTh 3HaHUS 00
U3MEHEHUH KJIMMATa,

- He TMPUHUMATb JeHCTBUS, MPUHOCALINE Bpe/l
OKpYy Karolen cpene;
- YyMeTb TPOTHO3UPOBaTb  HEONArONpPUSATHBIY
SKOJIOTMYECKUE TOCHEACTBUS  MPEANPUHUMAEMBbIX
NEeHCTBUMN, MPEAOTBPALIATh UX,

- pacUIMPUTh OMNBIT JEATEIBbHOCTH 3SKOJOTHYECKOU

yMETh OINEPHPOBATh TMOHATHSAMH: (YHKIUS, HENPEPbIBHAS
(YHKIMS, TPOU3BOAHAS, IEPBOOOpa3Hasi,  ONpEAeIICHHbIH
UHTErpaj, yMeTb HAaXOAWUTb MPOU3BOAHBIE 3JEMEHTAPHBIX
(YHKIMHA, MCMONB3Ysl CIPABOYHBIE MAaTEPHUAJbl, HCCIEAOBATH B
NPOCTEHIINX Cly4asix (YHKIMH HAa MOHOTOHHOCTb, HAaXOIUTH
HanOoNbIINe W HAaWMEHbINUE 3Ha4YeHHs (YHKIHH, CTPOHUTH
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MPUHIUITBI OEPEITNBOTO
MPOU3BOACTBA, 3PHEKTUBHO
NEelCTBOBATH B UPE3BbIYaHBIX
CUTYyaLUsIX

HATIPaBJICHHOCTH,
- pa3pabaTbIBaTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM

aHam3a UMEIOIIUXCS MaTepHaIbHBIX 17
HEMaTEePUAIbHBIX PECYPCOB,;

- OCYWIECTBJSITH  LIGJICHANPABJICHHBIH  ITOWCK
nmepeHoca CpeAacTB W crnocoOoB  OeHCTBUS B

poeCCUOHATTBHYIO Cpeny;

- YMETh NEPCHOCUTH 3HAaHUSA B IO3HABATCIBbHYIO U
MPAKTUYCCKYTO O6.]'IaCTI/I JKU3HEACATCIIbHOCTH,

- Opeajaratb HOBBIC MPOCKTHI, OUHCHUBATHL HUIACU (
MO HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTH‘leCKOﬁ

3HAYMMOCTH,
- [qaBaThb OIEHKY HOBBIM CHUTyallusIM, BHOCHUTH
KOPPEKTUBBI B NeATEeNbHOCTD, OIICHUBATD

COOTBETCTBUEC PE3YJIBTATOB LECIAM

rpakd ~ MHOTOWJIEHOB C  HCIIOJIb30BAaHUEM  armnapara
MaT€MaTUYECKOr0 aHajln3a, MPUMEHATb MNPOU3BOJHYK NP
pelleHuy  3ajad = Ha  ABWDKEHHE,  pelaTbh  IPaKTHKOA

OPUEHTHUPOBAHHBIE 3aJa4d Ha HauOOJbLUINE W HAUMEHBIIUG
3HAUEHMsI, HA HAXOXKIIEHHE My TH, CKOPOCTH U YCKOPEHUS,

- YMETb ONEPHPOBATH IMOHATUSMH. ABIDKEHHE B IPOCTPAHCTBE,
no00HbIe (PUTYPBI B TPOCTPAHCTBE, HCIIOJIB30BaTh OTHOIICHUS
TUIoINaAel MOBEPXHOCTEH U O0BEMOB NOAOOHBIX (UTYP TPH
peLIeHNH 3a71ad,;

- YMETb BBIYUCIATH F€OMETPUYECKHE BEJIUYMHBI (IUIMHA, YTOJ,
101N aAb, 00bEM, TUIOIAAb TOBEPXHOCTH ), UCTIOJB3Y sl U3y UEHHBIG
(bOpMyJTBI 1 METOMIBI
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2. CTpyKTypa u coaepkaHue 001eo0pa3oBaTe/IbHON AUCHUILTHHBI

2.1. O0bemM AuCHUNIMHBI H BHABI Y4e0HOH padoThI

Bun yueoHoii pa6oTni

O0BeM B yacax

O0bem 00pa3zoBaTe/ibHOI NPOrpaMMbl JUCHHILUINHBI 255
B T.4.

OcHoBHoe conepxaHue 217
BT .

TeOpeTHYecKoe O0yUeHIe 131
IPaKTUYECCKUE 3aHATUSA 60
IIpodeccnoHaIbHO-0pHEHTHPOBAHHOE COAepPKAHUE (CoAepKRAHHE 26
NMPHUKJATHOTO MOIYJIs1)

BT .

TeopeTHUecKoe 00yueHmne

IPaKTUYECCKUE 3aHATUSA 26
IIpomexyTounas arrecranus ( AuddepeHpoBaHHBII 3a4eT) 1
CamocrosTebHas padora 14
BT .

IIpomexyTouHas aTTecTanus (IK3amMeH) 24
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2.2. TemaTu4yecKuii IVIaH U COAEPKaHUE THCUMILIMHbBI

®opmu
pyembl
HaumeHnoBanue Coaep:xaHue yueOHOro MmaTepuaJjia (0CHOBHOE H NPo(eCCHOHATbHO-OPHEHTHPOBAHHOE), Oobem e
pa3aesioB U TeM JabdopaTopHble U NPAKTHYECKHUE 3aHATHSI, IPUKJIAAHON MOAYJ/Ib (IPH HAJIHYHH) 4acoB | Komrme
TeHIH
U
1 2 3
Pasznea 1. IloBTOpeHne Kypca MAaTeMATHKH OCHOBHOH IIKOJIbI 12
Tema 1.1 Coaepxanue yueOHOro MatepHuaJia 2
Llens u 3amaun bazoBele 3HaHMS W yMEHHUS IO MaTeMaTHKe B MPO(PECCHOHATBPHOH W B TOBCEIHEBHOU
MaTE€MaTUKH MTPU JEeSITEIbHOCTH. 2 OK-01,
OCBOEHUU OK-02,
CIICITUATILHOCTH OK-03,
Tema 1.2 Coaepxanue yueOHOro MatepHuaJia 2 OK-04,
YHucna 1 BIMUCTEHYS. JlelicTBUS HaJ MOJIOKUTEIbHBIMU M OTPULIATENIbHBIMHU YUCIIAMH, OOBIKHOBEHHBIMH U I€CSITHYHBIMU OK-05,
BripaxeHus u npobsiMu. JlelicTBus €O cTeneHssMu, GOpMyJIbl COKPAIIEHHOTO Y MHOKEHHSL. 2 OK-0o,
npeoOpa3oBaHus OK-07
Tema 1.3. Coaep:kaHue yueOHOro MmaTepuaJia 4
I'eomerpus Ha Buner mitockux Guryp u ux riomans. 2
TIOCKOCTH IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COJepP:kaHHe (coaep:KaHHe MPUKJIATHOTO MOYJIsI)
IIpakTHyeckoe 3ansitue 1. IIpakTHUKO-OPHEHTHPOBAHHBIE 3aJa4U B Kypce IeOMETPUM Ha 2
TUIOCKOCTH
Tema 1.4 Coaep:xkaHue yueOHOro MaTepuasia 4
YpaBHeHus u IIpakTuyeckoe 3ansitue 2. PelieHNe ypaBHEHUM, CUCTEM YPaBHEHUI. 4
HEPaBEHCTBA IIpakTHyeckoe 3ansitue 3. Perienne HEpaBeHCTB, CUCTEM HEPABEHCTB.
CamocrositenbHas padora Nel 2

ITonroroBka coobuierns mo Teme «Poib MaTeMaTHKH Ha JKEIE3HOAOPOKHOM TPAHCIIOPTE)
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Pasngen 2 KopHu, creneHu u Jorapugpmsl 28

Tema 2.1. Coaep:kaHue yueOHOro MmaTepuaJia 16

Kopuu u crenenu IToHsATHE KOPHS N-Oif CTEMeHH U3 NeHCTBHTENbHOTO uucna. ®yHKmuM y = "X MX CBOHCTBA U OK-01
rpapuku. ColicTBa KOpHS n-off creneHu. lloHATme crenmeHW ¢ JOOBIM  PAaLMOHAIBHBIM 12 OK- 02’
nokasarteyneM, cBoiicTBa cremeHed. CremenHHass (yHKUMS W ee cBolcTBa. HppalnuoHanbHBIE OK-O3’
ypaBHeHms1. [lokazarenbHas pyHKuus u ee cBoiicTsa. [lokazaTenbHble ypaBHEHHS U HEPABEHCTBA. OK-O4’
IpakTnyeckoe 3ansaTue 4. [IpeoOpaszoBanne 1 cpaBHEHHE BBIPAKEHHH, COAEPIKAIINX KOPHH N-OH OK-0 5’
CTEINeHH. 4 OK-O7’
IpakTnyeckoe 3ansaTue S. [IpeoOpazoBaHne U CpaBHEHUE BBIPAXKEHUH, COEPIKAIIUX CTEICHH C
palOHANIbHBIM [10Ka3aTeNleM

Tema 2.2. Coaepxanue yueOHOro MatepHuaJia 12

Jlorapugmer Jlorapudm umcna. JlecsaTuuHbli M HaTypanbHbIA Jorapudmel, uncio e. CBoHCTBa JOrapugpmos.
Omnepanms norapudmuposanust. Jlorapudpmuueckas GyHkuus u ee cBoictsa. Jlorapupmmuyeckne 8
yPaBHEHUsI U HEPABEHCTBA
IpakTnyeckoe 3auaTHe 6. Pernenne norapuMuUiecknx ypaBHEHUI U HEPABEHCTB
I[IpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaAHUE (COAEePKAHHE MPUKJIATHOTO MOAYJIsI) 4
IpakTuueckoe 3ansatue 7. [Ipumenenue norapudma. Jlorapudmudeckas crimpans B mpupone. Ee
MaTE€MaTUYECKHE CBONUCTBA.
CamocrosiTenbHas padota Ne2
IToarotoBka mpesenTanuu / pedeparsl / COOOIEHUST IO TeMe «3HAYEHUE U UCTOPUS MMOHSATHS 2
Jorapudpmar

Pasznen 3 IlpsiMblie H IVIOCKOCTH B IPOCTPAHCTBE 20

Tema 3.1. Coaep:kaHue yueOHOro MmaTepuaJia 4

OcHOBHBIE noustus | [lpenmer crepeomerpun. OCHOBHBIE TOHATUS (TOUKA, NPsSMAasi, IUIOCKOCTb, MPOCTPAHCTBO).

CTEPEOMETPHUH. OcHoBHble akcHOMbI cTepeoMeTpuu. llepecekaromuecs, mnapajielbHble U CKPELIMBAIOLINECS 4

Pacnonoxxenue npsmMeIx | npsimble. [Ipu3HaK M CBOWMCTBO CKPEIIMBAIOLIMXCS MNPsiMbIX. (OCHOBHBIE NPOCTPAHCTBEHHBIE

U IJIOCKOCTEN burypsr.

Tema 3.2. Conep:xanue yueOHOro MaTepHaJa 6 OK-01,
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ITapannensHOCTE ITapannenbHOCTS MpsIMBIX U MIOCKOCTel. [lapannenbHble miuockocT. TeTpasap U ero 3J1€MEHTHI. OK-03,
npsMbIX, NpsMo M | Iapannenenunen u €ro 3JeMEHTHL 4 OK-04,
ILIOCKOCTH, IIJIOCKOCTEH OK-07
IIpakTuyeckoe 3ansaTue 8. 3a7auM Ha IOCTPOEHUE CEUEHUI 2
Coaep:kaHue yueOHOro MmaTepuaJia 10
Tema 3.3. Ilepnenaukynsipubie mpsivble. IlapannenbHble mnpsiMble, NEPHNEHIUKYJIAPHbIE K TUIOCKOCTHU.
IlepnenaukyaapHocts | [IpusHak nmeprneHANKYJISIPHOCTH MPSMON M TIOCKOCTH. [leprieHaAuKy Isip U HaAKJIOHHAs. 6
NPSIMBIX, MIPSIMOMN U IlepnennukynsapHble miockocTu. IIpu3Hak nmepneHauKyJSIPHOCTH IUIOCKOCTEH. TeopeMa O Tpex
IUIOCKOCTH, IMJIOCKOCTEN | MEPIIeHANKYISAPax. YOI MEXIy NPSMON U TNIOCKOCTBIO. Y TOJ MEXKAY IIOCKOCTSIMU
IIpakTHyeckoe 3ansTHe 9. Pelnenue 3anay no teme «lIpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE» 4
I[IpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaAHUE (COAEePKAHHE MPUKJIATHOTO MOAYJIsI)
IIpakTHyeckoe 3ansaTue 10. Pemenune npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4 1O TeMme «lIpsiMble n
IJIOCKOCTH B MPOCTPAHCTBE»
CamocrositenbHas padota Ne3
CocraBneHue Tecta Ha TeMy: «B3auMHOe pacnonokeHne MpsIMbIX U TUIOCKOCTEN B 2
MPOCTPAHCTBE)
Pa3znen 4. Koopaunatb! 1 BeKTOpBI 10
Tema 4.1 Coaep:kaHue yueOHOro MmaTepuaJia 4
JlexapTOBbI JlexapTOBBI KOOPANUHATHI B TpocTpaHcTse. [IpocTeimue 3anaun B koopauHarax. PaccrosHue mMexny OK-02,
KOOPAMHATHI B IBYMsI TOUKaMH1, KOOpJUHATBI CepeIUHbI 0Tpe3ka. PaccTosiHue Mexly ABYMsI TOUKAMHU, KOOPJAUHATbI 2 OK-03,
IIPOCTPAHCTBE. CepeuHBI OTPE3KA. OK-04,
IIpakTHyeckoe 3ansitue 11. [Ipocreiimue 3aaa4n B KOOpAUHATAX 2 OK-07
Tema 4.2 Coaep:kaHue yueOHOro MmaTepuaJia 6
BexTopsb! B | BexTope! B npocTpancTBe. CliokKeHHe U BBIUNTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHUCJIO.
MPOCTPAHCTBE. CkanspHoe npou3BeieHUE BEKTOPOB. YTOJ MEKAY BEKTOPaMU 4

MpodeccuoHaILHO-OPHEHTHPOBAHHOE COAEP:KAHNE (COAEPKAHUE MPHKIATHOTO MOXY.JIs1)
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IIpakTHyeckoe 3ansiTHe 12, [IpakTHKO-OpUEHTUPOBAHHBIE 330a41 HA KOOPAUHATHON INIOCKOCTH
Brruucnenue pacCcTOSHUE U IJIOLIAAEeH Ha MIOCKOCTH. KonnuecTBEHHbIE pacyeThl

Pa3znen S. OcHOBBI TPUTOHOMETPHH. 30
Tema 5.1 Coaep:kaHue yueOHOro MmaTepuaJia 18
Tpuronomerpuueckue | PaguanHas mepa yria. [ToHsTue 4nucnoBoit okpy»xkuoct. OnpeneseHue CuHyca, KOCHHYCa U TAHTeHCa
ynxmm yriaa. 3Haku TpuUroHoMerpuueckux (QyHKiwi. COOTHOIIEHHS MEXKAYy TPUTOHOMETPHUECKUMHU
NPOM3BOJILHOIO YIIIA, | (pyHKIUSMH OXHOTO U TOTO K€ yriia. TPUrOHOMETpUYECKHE TOKIECTRA. 14
qHUCIa. CBoiicTBa YETHOCTH U HEUETHOCTH TPUTOHOMETPUIECKHUX (PyHKIUH. DOpMyJIbI CIOKEHUS
Tpuronomerpuueckue | TpuroHomerpudeckue GpyHKIHMU JBOMHOTO M MOJOBUHHOTO yriia. POpMyJibl IPUBEACHHUS
TOXKIECTBA u | CyMMa 1 pa3sHOCTb TPUTOHOMETPUUECKUX (YHKIIHH.
popmy L IpakTnyeckoe 3ansTue 13.IIpeobpa3oBaHusi MPOCTEHLINX TPUTOHOMETPUYECKUX BbIPAKEHUH 4 OK-01,
HpakTnyeckoe 3auaTue 14. ToxnecTBeHHbIE TPEOOPa30BaHUS TPUTOHOMETPHUYECKUX BBIPAKEHUH OK-02,
Tema 5.2 Coaep:kaHue yueOHOro MmaTepuaJia 12 OK-03,
Tpuronomerpuueckue | [Ipocreiimme TpuroHomerpudeckue ypasHeHus. IIpocreiiime TpuroHoMeTpruecKiue HepaBeHCTBa 2 gi_gg’
YPaBHEHUA 1 | IlpakTHyeckoe 3ansitue 15.Penenne npocTedInuX TPUTOHOMETPUYECKUX YPABHEHU N OK: 0 67
HEPaBEHCTBA. IpakTnyeckoe 3auaTHe 16. PazamuHble criocoObl peIeHns TPUTOHOMETPHUIECKHUX yPaBHEHHIH OK- 07’
Tpuronomerpuyeckue | IMpakTuueckoe 3auarue 17.Tpuronomerpuueckie GyHKIMHU, UX CBONCTBA U rpaguku 10
yHKMH, ux | lipodeccnoHATBLHO-OPUEHTHPOBAHHOE COAEP KAHNE (COAEPKAHUE MPUKJIAAHOTO MOIYJIA)
ceoiictBa u rpaduku | MpakTuyeckoe saustue 18. Onrcanne NPOM3BOACTBEHHbIX TPOLECCOB ¢ MOMOLILIO TPa(QUKOB
HpakTnyeckoe 3ansaTue 19. O6o0maromuii ypok no teme « OCHOBBI TPUTOHOMETPHID
CamocrosTesbHas padora Ned
CocraBurh OMOpHYH Taldnuiy- KOHCHeKT 1o Teme: «lIpocrefimne TPUTOHOMETPUUECKHUE 2
YPaBHEHHUSD) .
Pa3nen 6. ®yHkuum u rpapuxku 14
Tema 6.1 Coaepxanue yueOHOro MatepHuaJia 14
DyHKIMH, ux | @ynkuuu. Ceoiicta pyHkumu. I'paduyeckast nHTEpIpeTays. 2 OK-01,
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cpoiictBa.  CmocoObl | IIpakTHueckoe 3ansitue 20.Jlunelinas, kBagpatnyHas, APOOHO-THMHEWHAs (QyHKIUH, UX CBOWCTBA OK-02,

3amaHust QyHKIHHA u rpaduku OK-03,
IpakTnyeckoe 3ansaTue 21.CreneHHas, nokasareibHas U Jorapudpmuueckass QyHKIUH, U UX OK-04,
CBOWCTBA U TpaduKu 12 OK-05,
HpakTnyeckoe 3ansaTue 22. Tpuronomerpuueckue GyHKIUN, IX CBOHCTBA U rpaduKu OK-06,
HpakTnyeckoe 3anaTue 23.1peobpazosanne rpagukos GyHKIUIA OK-07
IpakTnuyeckoe 3ansaTHe 24. PemeHne npparuoHaNbHBIX, MMOKA3aTEIbHBIX U JIOTapU(MHUECKUX
HEpPaBEHCTB
IIpakTHyeckoe 3ansitue 25. PelneHne TPUrOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB
CamocrositenbHas padota NeS
Bemmonanth rpaduueckyro padory mo teme: «IIpumepsr (YHKLMOHANBHBIX ~ 3aBUCHMOCTEH B 2
peaNbHBbIX MpOLECcCcax U SIBIECHUSX»

Pasznen 7. MHOrOrpaHHHMKH U TeJIa BpPaLleHHUsI 32

Tema 7.1 Coaep:kaHue yueOHOro MmaTepuaJia 10

ITonstue ITonsTHE MHOTOrpaHHUKa, ero 31eMeHThl. CeueHne. Bolnmykible HEBbIMYKJIble MHOTOTPaHHUKU OK-01,

MHOI'OIPaHHUKA. ITonarue npusmsl. [Ipsmas u naknonnas npusma. Ilpasunbaas npusma. Ee cedenue. OK-02,

IIpusma. Iupamuna. [Mapannenenunen, CBOWCTBA  NPSMOYroibHOrO — mapauienenumena, kyd. Ceuenme  ky0a, 6 OK-03,
napajuienenunena. Ilupamuna u ee snementel. CeueHue nupamuzabl. IlpaBunbHas nupamuza. OK-04,
YcedeHHas nupamuma. OK-05,
IpakTnyeckoe 3anaTHe 26. Ilnomans OOKOBOH U MOJHOM NOBEPXHOCTH MPU3MBIL, ITHPAMHU/IBL. OK-06,
IIpodeccnoHaIbHO-0pHEHTHPOBAHHOE COAEPKAHUE (CoAepPKaHNe MPUKIATHOIO MOAY.JIsI) OK-07
IpakTnyeckoe 3ansarue 27. Ilpumeper cummerpuii B npodeccun. CuMmmerpus B TpUpPOIE, 4
ApXUTEKType, TEXHUKE, B OBITY.

Tema 7.2 Coaep:kaHue yueOHOro MmaTepuaJia 10

Tena BpatieHus. Hunuunap u ero snementsl. CeueHue nunuHapa . Passeptka nunusapa. KoHyc u ero sjaeMeHTHI.

unuuap, KoHyC, Ceuenue koHyca. Pa3eepTka konyca. [lap u cdepa. BzaumHoe pacrnosnoxkeHue cepbl ¥ TIOCKOCTH. 6

1ap.

Ceuenue mapa, cepsr
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pakTunyeckoe 3ansitue 28.11onans NOBEPXHOCTU LWJIUHAPA U KOHYCA.

I[IpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaAHUE (COAEePKAHHE MPUKJIATHOTO MOAYJIsI) 4
IIpakTHyeckoe 3ansTHE 29. PelieHne NpUKIaAHBIX 3a]]a4 HA MHOTOIPAHHUKH U TeJla BPALleHUs
Tema 7.3 Coaepxanue yueOHOro MatepHuaJia 12
Ilonsitue 06 obweme | IMousite 06 oObeme Tena. OO0bem kyba u mpsAMOyronpHOro napamtenenumnena. O0beM MPU3MBL U
tena. O0beMbl TE mumuHApa. OO0vembl mupaMunsl U kKoHyca. OO0bem mapa u miomans cdepsl. Ilogobue Tem. 10
OTHoOLIEHNE MIOMAAEH MOBEPXHOCTEH U 00BEMOB MOIOOHBIX TE.
IpodeccnoHANBHO-OPHEHTUPOBAHHOE  COAEpPKAHUE (COAEp’KAHHE TNPHKJIATHOTO MOAYJIsA)
HpakTnuyeckoe 3ansaTue 30. Mcnonp3oBaHne KOMOMHALMHA MHOTOTPAHHUKOB M TEJl BPAILEHUS B 2
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4aX
CamocrosiTenbHas padota Ne6
2
IMonroroButs npesenraunu / pedeparsl / coodurenus no teme « Tena [1naroHa. ApxuMenoBbl Tena»
Pazaen 8. IlpousBoanas pyHkumM, ee npuMeHeHuUe 20
Tema 8.1 Coaep:kaHue yueOHOro MmaTepuaJia 10
IonsTHE Umcnosas nocienoBatenbHOCTh. [Ipenen mocnenoBaTreabHOCTU. 3a0a4H, MPUBOASALINE K TOHITHIO
POU3BOHOM. npousBoaHoi. OnpeseneHne MPOM3BOAHON. ANTOPUTM OTBICKAHHS MPOU3BOIHOIL. 8 OK-01,
@®opmynbl 1 npasuna | Gopmynel guddepennuposanus. OmnpeneneHue ciokHo (QyHkumu. IlpomsBomHas CIOXKHOM OK-02,
auddepenipopanys | pyHKuuu. ['€OMETpUYECKHI CMBICT MPOU3BOAHON (yHKIMH. YpaBHEHHE KacaTeNbHOU K rpaduky OK-03,
byHukym. Ousndecknii (MEXaHUIECKUI) CMBICI IPOU3BOIHOM. OK-04,
Mpaxruueckoe 3ausitue 31 Jlpasuna nuddepeHmupoBanms. 2 OK-05,
Tema 8.2 Coaepkanue y4eGHOr0 MATEPHAIA 10 OK-0o,
IIpumenenune MounotoHHOCTh (QyHKIMU. Touku skcTpemyma. HMccnenosanue (yHKIMM Ha MOHOTOHHOCTH H OK-07
MIPOU3BOJHOM. noctpoenue rpadukos. Haxoxxnenne HanboIbIIero 1 HANMEHBLIETO 3HAYEHUH (pyHKIH. 6

UccnenoBanus GyHKIMH U IOCTPOCHUS €€ rpaduka ¢ MOMOIIBIO MPOU3BOAHOM.
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IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COJepP:kaHHe (coaep:KaHHe MPUKJIATHOTO MOYJIsI)

IIpakTHyeckoe 3ansiTHe 32. HaxoxxaeHHe ONTUMAIBHOIO PE3yJbTaTa C MOMOUIBK MPOU3BOAHON B 4

MPAKTUYECKUX 3a/1a4ax.

HpakTnyeckoe 3auaTue 33. toroselii ypok o teme «IIponssoanas GyHKIHNHN, €€ TPHUMEHEHHE)
Pazgen 9. UHTerpaj u ero npuMeHeHue 14
Tema 9.1 Coaep:kaHue yueOHOro MmaTepuaJia 4 OK-01,
ITepBoobpasHas IlepBoobOpa3Has.  IlpaBmia  HaxOokAeHus:  nepBooOpasHbIX.  HeompeneneHHbI — MHTErpas. OK-02,
yHKLIML. HenocpeacTseHHOE UHTErPUPOBAHUE. 4 OK-03,
Heonpenenennwiii OK-04,
UHTErpa OK-05,
Tema 9.2 Coaepxanue yueOHOro MatepHuaJia 12 OK-06,
OnpeneneHHbIH Conep:xxanue yueGHOro MaTepuana 10 OK-07
UHTErpall U ero | OmpeneneHHbIN HHTErpal U ero ceoiicTsa. Ilnomans KpUBOJIMHEHHON Tpanenuu. 4
NIPUMEHEHUE IIpakTHyeckoe 3ansitue 34. BrruuciaeHue onpeneneHHbIX HHTErPaioB

IIpakTHyeckoe 3ansitue 35. BruuciaeHue mIomanei ¢ NOMOILIBIO UHTETPAIOB

I[IpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaAHUE (COAEePKAHHE MPUKJIATHOTO MOAYJIsI) 6

IIpakTHyeckoe 3ansitne 36. PemmeHue 3amay HAa NPUMEHEHHE HHTErpajia A BBIYMCIICHUS

(bu3nUeCKUX BETMUNH H TUIOIIAACH

CamocrosiTenbHas padota Ne7

Beimonaenne rpaduueckoit paboTel « BeraucieHue romaznei Gpuryp ¢ moMoIIblo HHTErpaiay 2
Pasngen 10. DiiemeHTbI KOMOMHATOPUKH, CTATHCTHKH M TEOPHH BePOSITHOCTEH 16
Tema 10.1 Coaepxanue yueOHOro MatepHuaJia 6
OcHoBHble  TOHATUA | OCHOBHBIE MOHATHS KOMOMHATOPUKH. [lepecTaHOBKH, pa3MeIeHHsI, COUETAHUS. 4 OK-01,
KOMOWHATOPHKH IpakTHueckoe 3ansaTue 37. Pemenne 3ana4 no teme « 1eMEHTHl KOMOMHATOPUKID) 2 OK-02,
Tema 10.2 Conep:kaHue y4eGHOro MaTepuaa 6 OK-03,
DJIeMEHTBI Teopun | CoObITHE, BEPOSITHOCTb COOBITHSI, CIIOJKEHHE U YMHOXKEHHE BEPOSITHOCTEH 2 OK-04,

24




BEPOATHOCTEN IIpakTHyeckoe 3ansitue 38.Pemenne 3anad o ONpeAeseHUI0 BEPOSITHOCTEN OK-05,
[podeccuoHAILHO-OPHEHTHPOBAHHOE  COAEpP:KaHUe (CoAepKAHHE TNPHKJIATHOTO MOXYJIs1) 4 OK-07
HpakTnyeckoe 3ansaTHe 39. BeposTHOCTH B MPOpECCHOHATBHBIX 33]a4ax

Tema 10.3 Coaep:kaHue yueOHOro MmaTepuaJia 4

DJIeMEHTBI JluckpeTHas ciy4aiiHasl BEJIMUMHA, 3aKOH €€ paclpeiesieHusl U YUCIIOBbIE XapaKTepUCTUKU

MaTeMaTHYECKON Bapuanmonssiii pan. Ilonuron gactor u rucrorpamma. CtaTucTUdeckre XapaKTEpUCTUKU psilia 2

CTaTUCTUKHU HaOJFO1aeMBIX TAaHHBIX
I[IpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaAHUE (COAEePKAHHE MPUKJIATHOTO MOAYJIsI)
IpakTnyeckoe 3ansaTue 40. Pemenne npakTuueckux 3amad Ha oOpabOTKY YHMCIOBBIX aHHBIX, 2
BBIUHCJICHUE UX XaPAKTEPUCTHK.

Pazgen 11. YpaBHeHMsI M HEPaBEHCTBA 20

Tema 11.1 Coaepxanue yueOHOro MatepHuaJia 14

OO6mmme METOJIBI

pewenus ypaBHEHMH, | YpaBHeHus1. PaBHOCHIbHOCTh ypaBHeHui. OOmue npuemsl perieHus: ypaBHeHUH. PaunoHaabHbIE OK-01,

HEPABEHCTB, CHUCTEM | ypaBHEHMs U HepaBeHCTBA. MppannoHaibHble ypaBHEHUS U HEPABEHCTBA 12 OK-02,

YpPaBHEHUN u | Meton uHTepBasnoB. | 'paduueckuii MeTox pelieHHUss YpaBHEHUH U HepaBeHCTB. IlokasarenbHble OK-03,

HEPABEHCTB ypaBHEHMsI U HepaBeHCTBa. Jlorapudmuueckue ypaBHEHHs W HEPABEHCTBA. |PUTOHOMETPUYECKHE OK-04,
YpaBHEHHUsT M HEPABEHCTBA. YPABHEHHUs M HEPABEHCTBA C MonyjeM. HenuHelHble CHCTEMBI OK-05,
YPaBHEHUN U HEPABEHCTB. OK-06,

OK-07,

IIpakTHyeckoe 3ansitue 41.JIuHeliHbIE CUCTEMBI YPAaBHEHUN U HEPABEHCTB 2

Tema 11.2 Coaep:kaHue yueOHOro MmaTepuaJia 6

CocraBnenue u | CocTaBiieHue U pelieHne 3a7a4 ¢ IOMOIIbIO YPaBHEHUN 2

pemenne  3ama4  C | IlpogeccuoHaIbLHO-OPHEHTHPOBAHHOE COAepKAHUE (coAepKAHUE NPUKJIATHOT0 MOAY.JIs)

NOMOLIBIO ypaBHeHHH | TIpakTuueckoe 3ansaTue 42. CocraBieHde W perieHHe NPOo(HECCHOHANBHBIX 3a1a4 C MMOMOIIBIO 4
YPaBHEHUI
IIpaxkTHyeckoe 3ansitue 43. HTOrossliil ypok no TeMe « Y paBHEHUSI 1 HEPABEHCTBAY

IIpomexyTounas arrecrauus ( AuddepeHIHPOBAHHBII 3a4eT) 1

IIpomexyTouHas atTecTanus (JK3aMeH) 24

Bcero: 255
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3. Yci0oBus peajn3aniy nNporpaMmbl 001eo0pa3oBaTe/JIbHOH JUCHHIIMHBI

3.1. [las1 peanu3anuy NporpaMMbl AUCUHUIJIMHBI JOJKHBI ObITh MPEIyCMOTPEHBI
CJIeAyIOIHEe CIeHATbHbIC TOMEIICHHUSI:

Peanuzanmss nporpaMmbl  AMCUMIUIMHBL  TpeOyeT HamAuus y4deOHOro kaOwHETa
MAaTEMATHKH.

O0opynoBaHKe y4eOHOTO KAOMHETA;

- MOCAI0YHBIE MECTA M0 KOJIMYECTBY O0YUArOIINXCS,

- pabouee MeCTO NPenoaaBaTels;

- KOMITIEKT Y4eOHO-HAIISITHBIX MTOCOOMIA;

- KOMIIJIEKT 3JIEKTPOHHBIX BUACOMATEPHAATIOB;

- 3a/IaHUs AJ11 KOHTPOJIBHBIX padoT;

- MpoQ)eCCHOHAIIBHO OPUEHTUPOBAHHBIC 3a/1aHUS;

- MaTepralibl SK3aMEHA.

TexHnueckue cpeacTpa 00yUYeHUS:

- IEPCOHAIBHBI KOMITBIOTEP C JIMLICH3MOHHBIM TPOrPAMMHBIM 00ECTICUEHHEM,

- IPOEKTOP C SKPAHOM.

3.2. UnpopmanuonHoe obecnedyeHue 00yUeHus
OCHOBHBIC HCTOYHHUKH:

1. Bboromonos, H. B. Anre6Gpa u Hauana aHanmza: yuyeOHOE MocoOue it CPETHETO
npodeccuonanbHoro oodpazopanus / H. B. boromonoB. — MockBa: M3nareiabcTBo
FOpaiit, 2025. — 240 ¢. — (IlpodeccuonanvHoe odpazopanue). — [SBN 978-5-534-
09525-8. — Tekcr: anekTpoHHbli // OOpazoBatenbHas muatdopma KOpaitt [caliT]. —
URL: https://urait.ru/bcode/511954

2. boromosno, H. B. Marematuka: y4eOHHK ISl CPETHETO MPOPECCHOHATHHOTO
obpazosanus / H. B. boromonos, I1. Y. Camoiinenko. — 5-¢ u3a., nepepad. u Aom. —
MockBa: HWzpmarensctBo [Opaiir, 2025, — 401 c¢. — (IlpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-07878-7. — TeKCT: 5SIEKTPOHHBIA //
Oo6pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511565

3. boromonos, H. B. Ilpaktuueckue 3ansatus mo marematuke B 2 4. Yacte 1
yueOHoe  mocobue  aug  cpeaHero  mpodeccruoHanbHOro  oOpazoBaHus /
H. B. boromosnoB. — 11-¢ u3zn., nepepad. u non. — Mocksa: MznarensctBo FOpaiT,
2025. — 326 ¢. — (Ilpodeccuonanpsuoe odpazopanue). — ISBN 978-5-534-08799-4.
— Tekct: anexrponnslii // OOpazoBarenbHas miardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/512668

4, boromonos, H. B. Ilpaktuueckue 3aHsATHsS MO Marematuke B 2 4. Yacte 2:
yueOHOE mocoOue Ui cpeaHero npodeccuoHanbHoro oOpasoBanus / H. B.
BboromosnoB. — 11-¢ u3n., nepepad. u non. — Mocksa: UznarensctBo KOpaiit, 2025, —
251 ¢. — (IlpodeccnonansHoe oOpazoanue). — ISBN 978-5-534-08803-8.
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— Tekct: anexrponnslii // OOpazoBarenbHas miardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/512669

5. Kpemep, H. [11. Matemaruka aiisa kosmemkeit: yuebHoe nocodue mist CI10O / H.
III. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman; nox pea. H. 1. Kpemepa. — 11-
€ u31., nepepad. u aon. — M.: UzmarensctBo HOpaiit, 2025. — 362 ¢. — (Cepus:
[Tpodeccnonanbroe obpazoBanue). — ISBN 978-5-534-15601-0. Pesxxum poctyna:
https://urait.ru/.

JlonoJIHUTeIbHbIE HCTOYHUKH:

1. Hayuno-nomysisspHelii  (pu3mko-maremarnueckuii  xypHan «Kant»y. ®dopma
nocryna: http://kvant.ras.tu

2. Hayunwiii xxypHan «CtyneHueckuiy. dopma 10CcTyma:
https://sibac.info/journal/student

3. Bcepoccmiickue wuHTEpHET — oyumnuansl. dopma goctyma:  https://online-
olympiad.tu

4. Enunas kosekims MupoBbiX 00pa3oBareibHbIX pecypcoB. dopma aocTyna:
http://school-collection.edu.ru

5. Hayunas snextponHas Oubnmoreka. @opma gocryna: https://elibrary.ru

6. OTkpbITHIN KOJUIEK. Matematrika. @opma noctyna: https://mathematics.ru

7. Tlotopum marematuky. ®opma gocryna: http:// www.mathteachers.narod.ru

8. CmpaBOYHMK MO  MareMarhuke Juis  WKOJIbHUKOB.  dopma  mocryna:
https://www.resolventa.ru/demo/demomath . htm

9. Cpennss MaremMaTuyecKas UHTEPHET LIKOJIA. dopma JOCTyHa.
http://www.bymath.net

10. ®enepanbubiii.  mopran  «Poccumiickoe  oOpazoBanuey. ®dopma  A0CTYyIA:
http://www.edu.ru
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4. KOHTPO/Ib U OLICHKA PE3yJIbTATOB 0CBOCHHS 001Ie00pa30BaTE/IbHOIM

AHCIHUII/IHHBbI

Koutpoab u oumeHka pe3yJibTaTOB OCBOCHMS 0OO0IICOOPA30BATENBHOM TUCIUTIIMHBI

pacKpbIBalOTCS  4epe3

JVCHUATUTAHAPHBIC

pe3yabTaThl,  HaIlpaBJICHHBIC

Ha

(dopMmupoBaHue 00MMX U MPO(HECCHOHATBHBIX KOMIETCHIMNA MO pa3jeiaM U TeMam

coiepkaHust yueOHOTO MaTepuana.

Oomas/mpodeccuonanbHas Pazgen Tun oueHOYHbIX MeponpPHUATHSI
KOMIeTeHIUsI

OK 01. Beibupatb crioco0sI perieHus P 1, P 2, P| TecrupoBanue

3amau npodeccuoHanbHoil nestensHoctn | 3> P 5, P 6, | Vernwiit onpoc

MPUMEHUTEIIBHO P 7, P 8, P Maremarnueckuii IUKTAHT

K Pa3JIUYHbIM KOHTEKCTaM ?’l P10, P CamocrosiTenpHas padorta
HuddeperunpoBanHbIii 3a4eT
BrinonHeHne sKk3aMeHaLMOHHBIX
3a1aHAN

OK 02. Ucnonp30BaTh COBPEMEHHBIE P 1, P 2, P| TecrupoBanue

CpelCcTBa IOUCKA, aHAIW3a U 4, P 5, P 6 | Vernpii OIpocC

UHTEpHIpeTanuy nHGopMaum, u P7, P 8 Pl Maremaruueckuii TUKTaHT

UH(POPMALIMOHHBIE TEXHOJOTHH IS ?’l P10,°P CamocrosiTenpHas padorta

BBITIOJTHEHMS 33424 podeccroHaIbHON HuddepeHIPOBaHHBIN 3a4€T

JesITeIbHOCTH BrinonHeHne sKk3aMeHaLMOHHBIX
3a1aHAN

OK 03. IInanupoBath 1 peaju30BbIBATh P 1, P 2, P| TecrupoBanue

coOcTBeHHOE MPO(EeCCUOHANBHOE U 3, P4, PS5, | Yernsiit onpoc

JINYHOCTHOE Pa3BUTHE, P 6, P 7, P Maremarnueckuii IUKTAHT

NPENIPUHUMATENBLCKYIO AEATENIbHOCTD B IS,’ 1P1 % P10, CamocrosiTenpHas padorta

npodeCCHOHANIBHOM chepe, HuddepeHIPOBaHHBIN 3a4€T

UCTIOJIB30BATh 3HAHUS 110 (PUHAHCOBOM BrinonHeHnue sk3aMeHalMOHHBIX

I'PaMOTHOCTH B Pa3JIMUYHBIX JKU3HEHHbIX 3aaHui

CUTYaLMSIX

OK 04. 3¢ dexruBHO P 1, P 2, P| TecrupoBanue

B3aMMOJIEHICTBOBATh U paboTaTh B 3,P4P 5 P | yerumii onpoc

KOJUJIEKTUBE U KOMaHJIEe 6, P 7, P8, | \aremaruueckuii IUKTAHT

P9, P10,P
11 CamocrosiTenpHas padorta

HuddeperunpoBanHbIii 3a4eT
BrinonHeHne sKk3aMeHaLMOHHBIX
3a7aHUN 3a1aHAI

OK 05. Ocy1iecTBIsATh YCTHYIO U P 1, P 2, P| TecrupoBanue

MUCbMEHHYIO KOMMYHUKALIUIO Ha 5, P 6, P 7, | Verusii onpoc

roCy1apCTBEHHOM si3bIke Poccuiickoit Il)OSiD ?19’ P Maremaruueckuii IUKTAHT

Denepaliiv ¢ y4eTOM 0COOEHHOCTEH
COLIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

CamocrosiTenpHas padorta
HuddeperunpoBanHbIii 3a4eT
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Brmonaenne OSK3aMECHAIIMOHHBIX

3a1aHAN
OK 06. ITposiBAsATE rpa’XaaHCKO- P 1, P 5, P| Tecruposanue
MaTPUOTUUECKYIO MO3ULIHIO, 6, P77, P8 | Vernpii onpoc
IEMOHCTPUPOBATH OCO3HAHHOE P9, P11 MareMaTH4eCKHil TUKTaHT
MOBE/IEHNE Ha OCHOBE TPAAULIMOHHbBIX CamocrositenpHas padbora
0011e4eI0BeYeCKUX [ICHHOCTEH, B TOM HuddeperunpoBanHbIii 3a4eT
4HClle C YYETOM TapMOHU3ALMH BrinonHeHne sKk3aMeHaLMOHHBIX
MeXHALIMOHAIBbHBIX U MEXKPEJIUTHO3HbIX 3aaHui
OTHOILIEHUH, TPUMEHATH CTAaHIAPThI
AHTUKOPPYILIMOHHOIO TIOBEAEHUS
OK 07. ConelicTBOBaTb COXpaHEHUIO P 1, P 2, P| Tecruposanue
OKPYKaloIIel Cpeibl, 3, P4 Y CTHBII onpoc
pecypcocOepeKeHUI0, TPUMEHSTD PS5 P6 P MareMaTH4eCKHil TUKTaHT
3HaHUs 00 U3MEHEHNH KJINMaTa, 7, P 8, P 9, | CamocrositenbHast pabora
MPUHIIUITBI OEPEKITMBOTO MPOU3BOICTRA. P10,P 11 HuddepeHIPOBAHHBIN 3a4eT

2

3¢ dexTuBHO NEHICTBOBATD B
YpEe3BbIUANHBIX CUTYAIIUSIX

BbIHOJ’IHeHI/Ie OK3aMCHAIIMOHHBIX
3aaHUN
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