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1. O0mas xXapaKkTepuCTHKA padoyeil mporpaMMsl 0011e00pa30BaTeIbLHOM
AUCHUILTHHBI « MaTeMaTHKa»

1.1. MecTo  MCUMIVIMHBI B CTPYKType  mnpodeccuoHaIbHOM
o0pa3oBaresbHoIl mporpammsbl CIIO:
OoOmeoOpa3oBarenbHas aucHMIIIMHA «Marematuka» sIBISETCs  00s13aTENIbHOM
4acTbi0  001Ie00pa30BaTeNbHOTO  IIMKJIA  00pa3oBaTeNbHOW  MPOTpPaMMBI B
cootBerctBUN ¢ PI'OC cneumampHocT 23.02.04 TexHuYeckas SKCILTyaTalMs
HOIbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAalllMH U 000pyAoBaHUsA (

0 OTPACIISAM).

1.2. He.]'ll/l H INIAHUPYEMBIC PE3YJIbTAaThl 0OCBOCHUA TUCHMUIIVIMHDBI:

1.2.1. Heab TUCHUANIMHBI
Coneprkanue IIPOTPAMMBI 0011e006pa3oBaTeILHOM JACIUTIIMHBI

«MaremaTuka)» HalpaBJICHO Ha JIOCTHKEHUE pE3yJbTaTOB €€ W3Y4YCHUS B
cootBercTBUM ¢ TpedoBanusiMu PI'OC COO c¢ yyetoMm mpodeccruoHaTbLHON

HarpasiieHHocTH PI'OC CIIO.

1.2.2. Ilnanupyemble  pe3yJbTaThl  OCBOEHHMsI  001e00pa3oBaTeILHOM
aucuIIMHGBI B c0oTBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AMCHMIUIMHA UMeeT npu GopmupoBannu u pazsutun OK 01,0K

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



OO01I1e KOMIIeTeHINHT

[li1anupyemMble pe3yJbTaTbl 00y4YeHUust

Oo0mme JAucuunianHapHble
OK 01 TOTOBHOCTH K pr,[[y, OCO3HAHHEC IOECHHOCTHU-BJIAACTh MCTOJaMU JOKa3aTC/JIbCTB, aJII‘OpI/ITMaMI/I pemeHI/m
BriOuparh criocoObl pelIeHsl |[MacTepCTBa, TPY10JII00UE; 3ajaq; yMeHrue GOpMYITHpPOBATh ONPEACICHUS, aKCUOMBI U
3aa4y MpoQeCCUOHATBLHOM TOTOBHOCTh K  aKTHBHOM  JCSATCIbHOCTHTEOPEMBI, IPUMEHSTH UX, IPOBOJUTH JI0KA3aTeIIbHbBIE
e TEIbHOCTH MPUMEHUTENHHO [TEXHOJOTHYECKONH M COLMAIbHOW HaIPaBICHHOCTH,PACCYKICHUS B XOJ€ PEIICHUS 3a/1a4;
K pa3IMYHBIM KOHTEKCTaM CHOCOOHOCTh ~ MHHMIIMMPOBATH,  IUIAHUPOBATh ¥ YMETh ONEPUPOBATH MOHATUSAMU: CTEIIEHb YUCIIA, IOTapu(pM

CaMOCTOSITETILHO BBITIOJIHATH TAKYIO JACSITEIbHOCTS;

HMHTEPEC K pa3u4HbIM cepam npodeccnoHambHON
NesITeNbHOCTH,
OsnazeHue YHUBEPCATbHBIMU y4eOHBIMU
IIO3HABAaTCIbHBIMNU IIGI\/JICTBI/ISIMI/II

a) 0a30BbIC IOTUUECKHE JIEHCTBUSA:

CaMOCTOSATEILHO (bopMyTHpOBaThH u
AKTYaJIM3UpPOBaTh MPOOJIEMy, paccMaTpuBaTh €¢)
BCECTOPOHHE;

YCTaHaBJ'H/IBaTB CYHICCTBGHHBIﬁ HpI/ISHaK NN
OCHOBAaHHUs I CpaBHEHHS, KIacCUPHUKAIMU Y|
00001IIeHNS,

ONpPENENIATh  [EJIH  JCATEIILHOCTH,  3aJ1aBaTh)

[MapaMeTphbl U KPUTEPUHU UX TOCTHKECHHUS;

BBIABIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
[paccMaTpUBAEMBbIX SIBICHUSX;

BHOCUTH KOPPEKTHUBBI B JIESATEIBHOCTD, OLICHUBATH|
COOTBETCTBHE PE3YJIbTATOB LIENSM, OLICHUBATH PUCKHU
[MOCIEACTBUN AEATENBHOCTH;

pa3BUBaTh KPEATHBHOE MBILLICHUE IPU PEIICHUY

YICIIa; YMEHHE BBITOIHATH BEIYMCICHNE 3HAUCHHUN 1
peoOpa30BaHus BEIPAXKEHUHN CO CTENIEHSAMHU U Jorapudmamu,
peoOpa3oBaHus JPOOHO-PALMOHAIBHBIX BBIPAXKEHUH;

YMETb OIIEpUPOBATh MOHATUAMU: pallUOHAJIbHBIE,

M ppaliOHaIbHbIE, [T0Ka3aTelbHbIE, CTETIEHHbIE,
norapuMUYecKre, TPUTOHOMETPHUYECKUE YPAaBHEHUS U
HEPaBEHCTBA, UX CHCTEMBI;

YMETh ONIEPUPOBATH MOHATUSAMU: (DYHKIIHS, HEMPEPhIBHAS
(byHKIMSL, TPOU3BO/IHAS, IEPBOOOpA3Hasi, ONPEIeIICHHbIN
MHTErpaji; yMEeTh HaX0AUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(yHKLMH, UCTIONB3YS CIIPAaBOYHBIE MaTEpUAIIbl;, UCCIIEI0BATH B
POCTEHIINX CTydasix (PYHKIMHA HA MOHOTOHHOCTh, HAXOUTh
HarOOJIbIIINE U HAUMEHBIIIUE 3HAYCHUsT (PYHKIUI; CTPOUTH
rpadMKyu MHOTOUYJIEHOB C UCIIOJIb30BAaHUEM arlnapaTa
MaTeMaTHYECKOTO aHAIN3a; IPUMEHSTh MPOU3BOTHYIO TTPH
peIIeHNH 33/1a4 Ha IBM)KEHUE; PeIIaTh MPaKTUKO-
OpPHEHTUPOBAHHBIC 331241 HA HAHOOJIBIITNE U HAUMCHBIIIHE
3HAYCHUS, Ha HAXOXK/ICHHE ITyTH, CKOPOCTH ¥ YCKOPEHUS;

YMETh OIIEpUPOBATh MOHATUSMU: PallMOHATbHAS (PYHKIIHS,
nokaszarenbHas QyHKIMA, CTeTeHHast QyHKLNS,

PKU3HEHHBIX MPOOJIeM

norapugmuyeckas QyHKIHs, TPUTOHOMETpUYECKUE (PYHKITUH,




0) 0Oa30BbIC UCCIICIOBATEILCKUE JICHCTBHS:
BJIaACTh HaBbIKaMH y‘IeGHO-HCCHeHOBaTeHBCKOﬁ H
[TPOCKTHOM JIEATEIBPHOCTH, HaBBIKAMH pa3pelleHus]
po0Jem;
BBISIBJISITH  [IPHYUHHO-CIICJICTBEHHBIC CBS3M W
AKTYaJIM3UPOBaTh 3aJlady, BBIIBUTATh THUIIOTE3Y ¢
peIIeHsI, HAXOUTh apTyMEHTHI ISl JIOKA3aTeIbCTBY
YTBEP)KACHUH, 3a7aBaTh IapaMeTphbl

KPUTEpPUU PELLECHNUS;

CBOHX u
AHAJIM3UPOBATh IMOJYYCHHBIC B XOJA€ PCHICHUS]
3aaa4yu  pPe3yJIbTaTbl, KPUTHUYCCKHU OLCHHUBATH HUX|

NIOCTOBCPHOCTD, IMPOrHO3UPOBATL  HU3MCHCHHC B
HOBBIX YCJIOBUAX,
-- YMCTb NCPCHOCHUTDL 3HAHUA B ITO3HABATCIIbHYIO W

IMIPAKTHYCCKYTO obyacTu KHN3HCACATCIBbHOCTH,

YMETHb HUHTErpupoBaTh 3HaHUsA us3 Pa3HBIX]
[peIMETHBIX 00IacTel;
BbIABUI'aTh HOBBIC nuaeu, npeajiararb
OPHUTMHAJIBHBIC MMOAXO/AbI U PCIICHUSA
12 CIIOCOOHOCTB ux UCTIOJIb30BaHUS B

[MO3HABATEJIbHOM U COITUAIbHOM IMPAKTHUKEC

oOparHble (PyHKIMK; YMEHHE CTPOUTH IPpauKU U3YIEHHBIX
(yHKLUMH, UCTI0JIB30BaTh I'paMKHU NIPH U3yUYEHUH IPOLIECCOB U
3aBUCUMOCTEH, ITPU PELIEHNH 3a/1a4 U3 IPYTUX yUYeOHbIX
[IPEMETOB U 3a]1a4 U3 peajibHOM KU3HU; BbIpakaTh (hopMyIamu
3aBUCHMOCTH MEX/ly BEIMYMHAMY;

YMETh pelIaTh TEKCTOBbIC 33a4l Pa3HbIX THIIOB (B TOM YHCIIE
Ha MTPOIICHTHI, I0JIM ¥ YaCTH, Ha JBI)KEHHE, pabOTy, CTOUMOCTh
TOBapOB U YCIIYT, HAJIOTH, 33/1a41 U3 00JIACTH yIIPABICHUS
JTMYHBIMU U CEMEMHBIMU (PUHAHCAMU); COCTaBIISATh BHIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H,
MICCIIe/I0BATh MOJIy4€HHOE pellieHHe U OLICHUBATh
[1PaBJ0NI0JOOHOCTb Pe3yJIbTaTOB;

YMEThb OIIEpUPOBATh MOHIATUSAMU: CpeAHee apu(PMETHUECKOE,
MenraHa, HanOosblIee 1 HauMEeHbIlee 3HaYeHUs, pa3max,
UCTIepCcHs, CTaH/IapTHOE OTKJIIOHEHHE YUCIIOBOTO HAbopa; yMeTh
M3BJIeKaTh, HHTEPIPETUPOBATH HH(POPMALIUIO, TPEACTABICHHYIO
B TaOJIMIax, HA JUarpaMmax, rpaukax, OTpaxarollyto CBOWCTBA
[PeaTbHBIX MPOIIECCOB H SBJICHUH; IPEICTABIATH HH()OPMAITHIO C
MTOMOIIIBIO TAOJIUI] U THArpaMM; HCCIIEI0BATh CTATUCTUIECKHE
TaHHBIE, B TOM YHCIIE C TPUMEHEHNEM IpapuecKuX METOIOB U
DIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH TIOHATUSMU: CITyYalHBIN OIBIT U
cilydaiiHoe COOBITHE, BEPOATHOCTh CITy4aifHOrO COOBITHUS; yMEHUE
BBIUUCIISITH BEPOSTHOCTD C CIIOJIb30BaHUEM I'paUueCcKuX
METO/I0B; IPUMEHSATH (POPMYJIBI CJIOKEHUS M YMHOKEHUS
BEPOATHOCTEN, KOMOMHATOPHBIE (PAKTHI U HOPMYIIBI TPU
peIeHNH 33/1a4; OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA;

3HAKOMCTBO CO CHy‘IafIHBIMH BCJIMYMHaMH; YMCHHUC IPUBOJUTH




[IPUMEPHI TPOSBICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOAHBIX U
0OIIIECTBEHHBIX SIBJICHUSX

YMETh OIIEPUPOBATH MOHATUSAMH: TOUKA, IpsAMast, INIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBIH YT OJI, CKPEIINBAIOIINECS MTPSIMBIE,
apauIeIbHOCTh U TIEPIIEHIUKYIISIPHOCTD MPSIMBIX U IUIOCKOCTEH,
YTOJI MKy IPSMBIMHE, YTOJI MEXIY MPSIMOH U INIOCKOCTBIO,
YTOJI MKy TUIOCKOCTSMH, PACCTOSIHUE OT TOYKH JI0 TFIOCKOCTH,
paccTosIHUE MEKIY MPSMBIMHE, PACCTOSIHAE MEXKITY TUIOCKOCTSIMH;
YMEHHUE UCTIOIb30BaTh IPU PEIICHUH 3a/1a4 H3y4CHHBIC (aKThI U
TEOpPEMBbI IUTAHUMETPHUHN; YMEHHE OLIEHUBATh Pa3Mepbl 0ObEKTOB
OKpY’KaIOIIEero MUpa;

YMETh ONIEPUPOBATh MOHATUSIMHU: MHOTOTPAHHUK, CEYCHUE
MHOTOIpaHHUKa, KyO, apajuiesienurne;], npu3Ma, nupamua,
(burypa v HOBEpXHOCTb BpALIEHUs, IUIMHIP, KOHYC, map, chepa,
ceueHus! GUTYpbI BPAIeHNUs, TUIOCKOCTh, KaCAroIIasicst Chepsl,
[IVITMHIPA, KOHYCAa, IJIO0MIA/h TOBEPXHOCTH MUPAMUIBI, TPU3MBI,
KOHYca, IWJINH]Ipa, TUIoIa s cepbl, 00beM Kyoa,
MPSIMOYTOJIFHOTO TTapaJuIeNIeUIe 2, TMPaAMHUIBI, IPU3MBI,
[MJIMH/Ipa, KOHYCa, [1apa; yMEHUe U300pakaTb MHOTOI'PaHHUKH
U TIOBEPXHOCTH BPAIICHUS, UX CEUSHHSI OT PYKH, C TIOMOIIBIO
YEepPTEIKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacIio3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

YMETh ONEPUPOBATh TIOHSATHSIMH: IBUKCHUE B TPOCTPAHCTBE,
10J00HBIE (PUTYPHI B IPOCTPAHCTBE; UCTIOJIH30BaTh OTHOIIICHUE
I0111a/1€H TOBEpXHOCTEH U 00bEMOB OJJOOHBIX (GUTYP MPH
pelLIeHNH 3a/1a4;

- YMCTb BBIYUCIIATE TCOMCTPUYCCKHUEC BCIINYNHBI (I[JII/IHa, yroi,




TUIOLIa/Ib, 00BEM, IJIOIIAAb IIOBEPXHOCTH), UCIIOIb3YS
M3y4eHHbIE ()OPMYIIBI U METOJIBL;

- YMETB OIIEpUPOBATh NOHATUAMHU: IPAMOYTOJIbHAs CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPJUHATHI BEKTOPA,
CKaJISIPHOE IIPOU3BENICHUE, YTOJI MEXKIY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YNCJIO; HAXOIUTB C
[TOMOILBIO U3YUYEHHBIX (hOPMYJI KOOPAUHATHI CEPEANHBI OTPE3Ka,
[PACCTOSIHME MEXAY ABYMsI TOUKaMHU;

-yMETb BbIOMpATh NOIXOAALINHA N3YUYEHHBIH METOJ ISl pELLICHUS
3ajaum, pacro3HaBaTh MaTeMaTnyeckrue (pakTel U
MaTeMaTHYECKHE MOJIEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOUTD IIPUMEPDI
MaTEMaTUYECKUX OTKPBITUH POCCUMCKON U MUPOBOU
MaTEMaTUYECKON HAyKU.

OK 02

lcrionb30BaTh COBPEMEHHBIE
CpEeACTBa IIOMCKA, AHAJIN3A U
MHTEepIpeTanuy HHpopMaluy,
1 MH(OpPMAaLIMOHHBIE
TEXHOJIOTUH JUIsl BHITIOJIHEHHUS
3ajay MpogeccuoHanbHON
NESATEIbLHOCTU

B obnactu HNECHHOCTHU HAYYHOTI'O ITO3HAHU:

-c()OPMHPOBAHHOCTh MHPOBO33pEHMS,

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHA HayKM M  OOIIECTBEHHOW IPaKTHUKH,|
OCHOBAHHOT'O Ha JHAIIOTe KyJbTYD,

CIIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO MECTa B
[OJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHHUE S3BIKOBOM M YHUTATEIbCKON
KyJIbTypbl KaK CpEACTBa B3aUMOJCHCTBHUSI MEXKMY|
ITIOIbMU U TIO3HAHUS MUPA;

OCO3HAaHUE IIEHHOCTH HAay4YHOH J1eATelIbHOCTH,
FOTOBHOCTh OCYILIECTBJIATD IIPOEKTHYIO y
MICCIIE/IOBATENbCKYIO JIEATENbHOCTh MHIUBUAYAIBHO|

1 B TpYIIIE.

YMETh ONEpUPOBaTh MOHATUAMU: paLMOHATIbHAs (QyHKIUS,
byHKIWSA, byHKIHA,
nmorapudmuyeckass (QyHKLUS, TPUTOHOMETpPUUYECKHE (YHKIIMH,

[OKa3aTeIbHAS CTEICHHAs
oOpaTHble (YHKIMH; YMEHHE CTPOUTh TIpadUKU H3YUEHHBIX
(byHKLIMH, HCIONB30BaTh I'padUKU MPH M3YYEHUU MPOLIECCOB U
3aBUCHUMOCTEH, IpH pELIeHUH 337ad M3 JPYyruxX y4yeOHBIX
MPEIMETOB U 33Jau U3 PEalbHOW KHU3HM; BBIpAXXaTh (OpMyJIaMH
3aBUCUMOCTU MCKIY BEJIMUMHAMU,

- yMeTb CBOOOJHO OIEPUPOBATh MOHATUSAMH: JBU)KEHUE,
[apaJlIeJIbHBIA  [IEPEHOC,
[IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHuEe MOJ00Ms, MOJOOHbIE
(GUrypsl; yMeTh pacro3HaBaTh paBHbIE M MOA0OHBIE (UTYDHI, B

CUMMCTpHUA Ha TIIJIOCKOCTH U B

TOM YHCJIE B IPUPOJE, UCKYCCTBE, APXUTEKTYPE;
- YMETb HaxOIMTh T'€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOI,




Osnasienne YHHUBEPCATbHBIMU yueOHBIMH
[103HABATEILHBIMH JICHCTBHSIMHU:
pabota ¢ nHpOpMaIHEH:

BJIAJICTh HaBBIKAMHU IOJy4eHHUs HH(popManuu u3
MCTOYHMKOB  pa3HBIX  THUIIOB,  CaMOCTOSTEIIHHO
OCYLIECTBIATH TIOMCK, aHAIM3, CHCTEMAaTHU3AIHI0 |
MHTEPIIPETAIMI0 WHPOPMAIIMK PAa3IUYHBIX BHUIOB U
(hopM mpeIcTaBICHHS,

CO371aBaTh TEKCTHI B pa3lMYHBIX (hopmarax ¢
y4eTOM Ha3HauYeHHs WHQOpMAlMd ¥  LEJIeBOH
ayJAUTOPUH,  BBIOMpas  ONTHMAIBHYIO  (OpMY
[IPE/ICTaBIICHUS U BU3yaIN3allly;

OLICHMBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
WHPOpPMALIMK, €€ COOTBETCTBHE TNPABOBBIM W
MOpPaJIbHO-OTUIECKUM HOpPMaM;

UCIIONb30BaTh CPEICTBa WH(POPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH B  pEIICHUY
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX  33/1a4 c co0JII0/IeHneM|
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH,|
THTHECHBI,  PEeCypcOCOEpe eHHs,  TPaBOBBIX W
ATUYECKUX  HOPM,  HOPM  HH(OPMAIMOHHOMH
0€30MaCHOCTH;

BJIAJICTh HABBIKAMU pACIIO3HABAHUS M 3aIUTHI
uHpopManuy, HMH(QOpPMAIMOHHON  Oe30macHOCTH|
ITMYHOCTH

[I011a]Th, 00bEM, IIOMIAAb TOBEPXHOCTH )




OK 03

[ lmanupoBats 1
[peaI30BbIBaTh COOCTBEHHOE
[pogecCuOHAIBHOE U
ITMYHOCTHOE Pa3BUTHE,
[IPEINPUHUMATENIBCKYIO
NesITeIbHOCTD B
npodeccnoHanbHoM chepe,
MCTIOJIb30BaTh 3HAHUS 110
[IpaBOBOI U (PHAHCOBOM
PaMOTHOCTH B pa3IMYHbIX
PKM3HEHHBIX CUTYaLUsIX

B o6nacTu 1yXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:
-- c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILIGHWBATh CUTYAIIMI0 M TPUHUMATH
OCO3HAHHBIEC PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE
yCTONYHUBOTO Oy TyIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM U
(W) IpyruM 4jeHaM CEMbH, CO3JaHUI0 CEMbU HA
OCHOBE  OCO3HAHHOIO  IPHUHATUS  LIEHHOCTEW
CEMEWHON KW3HU B COOTBETCTBHM C TPAIULIHIMUY]
HaponoB Poccuu;
OBnageHue

e CTBUSIMU:

VHUBEPCATbHBIMH  PETyJISTHBHBIMH
a) CaMOOpTraHU3aIlUs:

CaMOCTOSITETTHHO OCYIIECTBIISITh O3HABATEIHHYIO
NeSTeNbHOCTh, BBISIBIATH POOIEMBI,
(dhopMynupoBaTh COOCTBEHHBIE
o0pa3oBaTeIbHON  JEATENBHOCTH H

CTaBUTh H
3aJ1auu B
KHU3HEHHBIX|
CUTYallUsX;
CaMOCTOSITEIHHO
npobiaeMbl ¢

COCTaBJIATh IUIAH PELICHUS]
Y4ETOM HMEIOIIUXCS  PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHHIA;

- 1aBaTh OL[CHKY HOBBIM CUTYAIIHsIM;

criocoOCcTBOBaTh (OPMHUPOBAHUIO U IPOSBICHUIO
[TUPOKON JPYIUIIMU B Pa3HBIX OO0IACTAX 3HAHHA,

YMETb  OINEPUPOBATH MOHSTUSAMU: palMoHaJIbHBIE,
MppaLOHAJIbHBIE, MIOKa3aTeJbHbIE, CTEIICHHbIE,
nmorapuMUYecKue,  TPUTOHOMETPUYECKHE  ypaBHEHHS U

HEPaBEHCTBA, UX CHCTEMBI;

YMETh OIEPUPOBATh MOHSATHSIMHU: MHOTOTPAHHUK, CCUYCHHUE
MHOTOTPaHHUKA, KyO, NapajuielenuIie]l, Npu3Ma, MHpaMHUIa,
(durypa ¥ IOBEpXHOCTh BpAICHUS, [IWJIMHJIP, KOHYC, IIap, cdepa,
ceueHUsT (UTYpPHl BpAIICHHUsS, IUIOCKOCTh, Kacaromascs chepsi,
[WTHH/PA, KOHYCa, TUIOMIA/(b MIOBEPXHOCTH MUPAMHUIBI, IPHU3MBIL,|
cthepsl,

HUPAMHU/IBI,

KOHYyCa, o0beM  KyOa,
MPSMOYTOJIEHOTO

HUWINHApPA, KOHYCa, IIapa; YMCHUC I/1306pa)KaTb MHOTI'OI'paHHHKH

MUJInHApAa, Iomaab

napasuleenuIea, IIPU3MBI,
I NIOBEPXHOCTH BpAICHUS, UX CE€YCHHUSA OT PYKH, C IIOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CpEICTB; YMETH
[pacro3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIO3HABATH
[IpaBUJIbHBIE MHOTOI'PaHHUKH;

YMETHb OIIEPUPOBaTh MOHATHAMHU: TNPSIMOYIOJbHAsl CUCTEMA
KOOpPAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
yroJl MEXAY BEKTOpaMH, CyMMa
HaXOAUTh ¢

CKAJIIPHOE IIPOU3BEIECHUE,
BEKTOPOB, IIPOM3BEICHHUE BEKTOpPA HA YHUCIO;
[MOMOIUIbI0 M3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEMHBI OTPE3Ka,

PAaCCTOAHUEC MEXKAY ABYMSA TOUKaAMU

MOCTOSIHHO TOBBIIATh CBOM 00pa3oBaTeNbHBIA H
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KYJIbTYpPHBII YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh IMPHUEMBI pe(IeKcHu Ui  OLEHKHY|
CUTyalluH, BEIOOpa BEPHOT'O PELICHHUS;

YMETb OLIEHUBaThb pPHUCKU U
[IPUHUMATh PELICHUS 10 UX CHUKEHUIO;

B) SMOLMOHAIBHBIA HHTEIUIEKT, HpPEoararolui]
c(hOpMUPOBAHHOCTE:

BHYTPEHHEH MOTHBAllUM, BKJIIOYAIOIIEH CTPEMIIEHUE
K JOCTIDKEHUIO 1€MW yCHexy, ONTHMU3M,
MHUIIMAaTUBHOCTb, YMEHHUE JEWCTBOBaTb, UCXOIS M3
CBOMX BO3MOKHOCTEIA;

AMIMATHUH, BKIIIOYAIOUIEH CIIOCOOHOCTh IMOHHMATH)
GMOILIMOHAILHOE COCTOSIHUE JAPYTUX, YUHUTHIBATh €0
[IPU OCYILECTBJICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH|
K COUYBCTBHIO U COIIEPEKNBAHUIO;

COoMaJIbHBIX HABBIKOB, BKJIHOYAaIOIINX CIIOCOOHOCTH|

BHICTpAaUBaTh OTHOLIEHUS C JPYIMMH JIHOAbMH,
3a00TUTBCS, TPOSIBIATH  MHTEPEC W Pa3periarh
KOH(IUKTBI

CBOEBPEMEHHO|

OK 04

DddexTrBHO
B3aMOJCHCTBOBATH 1
paboTaTh B KOJJICKTUBE U
KOMaH]Ie

FOTOBHOCTBh K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U
CaMOONPEIEIICHHIO;

-OBJIa/ICHUE HABBIKAMU Y4e€OHO-UCCIIE0BATENbCKOMH,
[MPOEKTHOW U COLMATIbHOM JIESITENBHOCTH;
OBnazieHNe YHUBEPCATbHBIMU KOMMYHUKATHUBHBIMU
ITEeHCTBUSIMH

- IIOHMMaTb |

HCII0JIb30BAaTh npeumMynieCTBa

KOMaHIHOW ¥ MHIUBHUYyaJIbHOIN padoThI;

YMETh ONEPUPOBATH MOHATHSMM: CIy4YalHbI ONBIT Y
ciydaiiHoe cOOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMETh
BBIUUCIIATh BEPOSITHOCTh C  HCIHOJBb30BaHHUEM TIpaduyecKkux
METO/IOB; IMPUMEHATh (OPMYJbl CIOXKEHHUS M  YMHOXKEHHS
BEPOSTHOCTEH, KOMOMHATOpHbIE (akThl U (QOpPMYINBI TpH
pEIIeHNN 3a]a4; OLEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA
3HAKOMCTBO CO CIy4YalHBIMH BCIMYMHAMHU; YMEHUE IPUBOJUTH

[pUMephbl POSBICHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOAHBIX U
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MPUHUMATh 1I€JIM  COBMECTHOM JICSITEIbHOCTH,
OpraHH30BbIBaTh U KOOPAUHUPOBATH JEHCTBUA MO €¢
ITOCTH)KEHUIO: COCTaBJIATh  IUIAaH  JICHCTBHIA,
pacrpenensiTh Pojd C y4eTOM MHEHUIl yYaCTHHUKOB
00CY>KIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

KOOPAWHUPOBATHL W BBINIOJIHATH pa60Ty B YCJIOBHUAX

[peaNbHOTO, BHUPTYAIBHOTO U KOMOMHHPOBAHHOTO|
B3aHMOICHCTBHSI,
OCYILIECTBIISTH MO3UTUBHOE  CTPATETMYECKOE

[MOBEJICHUE B PA3IMYHBIX CUTYyaIUSX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHHE, OBITh MHUIIUATUBHBIM.
OBnaneHue YHUBEPCATbHBIMU PEryISTUBHBIMHU
I CTBUSIMU

MPUHUMaTh MOTHBBI M apTyMEHTBI APYTUX JIOJEH]
[IpU aHAJIU3€E PE3YIbTATOB JAEATEIbHOCTH;

MPU3HABaTh CBOE MPABO W MPABO APYTHX JIOACH HA
OIIMOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C TO3HIINH

NPyToro yesnoBeka

0OIIIECTBEHHBIX SIBJICHUSX

-yMETb OIIEPUPOBATh MOHATHSAMHU: CTEIECHb YHUCIA, Jorapudm
4KClia; YMEHHE  BBIOJHATH  BBIUMCIICHWE 3HAYCHHHA U]
[PeoOpPa3OBaHUs BBIPAKCHHH CO CTCICHSIMH W Jiorapudmamm,
[peoOpa3OBaHus IPOOHO-PANMOHATILHBIX BEIPAKCHHUI;

-yMETh OIEPUPOBATh MOHATUSAMH: palMOHAIbHAs —(QYHKIHS,
byHKIHS, GyHKIWS,

morapumuyeckass (QYHKUIUS, TPUTOHOMETPHUYECKHE (YHKIINH,

[I0Ka3aTeIbHas CTEIICHHAs
oOpatHble (DYHKIMH; yMEHHE CTPOUTh TpadUKd H3YUEHHBIX
(yHKIMM, HCIONB30BaTh IpaUKU MPU U3YHYEHUHU IPOLIECCOB U]
3aBUCHUMOCTEH, IpU pPELIeHUH 33had M3 JpPYyrux Yy4yeOHbIX
[IPEIMETOB U 3aJay U3 PealbHON KU3HM; BbIpAXaTh (OpMyJIaMH

3ABUCUMOCTU MCKAY BCIIMUNHAMU,

OK 05

OCy1IEeCTBIATh YCTHYIO U
[MMCbMEHHYIO0 KOMMYHUKALUIO
Ha rOCYAapCTBEHHOM SI3bIKE
Poccuiickoii enepannu ¢
y4eTOM 0COOEHHOCTEN
COLIMATBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 001acTH 3CTETHYECKOTI0 BOCITUTAHMSL:

ACTETHUYECKOE OTHONIEHWE K MHUpPY, BKIIOYas]|
PCTETUKY  OBbITa, HAYYHOTO U  TEXHHUYECKOIO
TBOpUYECTBa, CIOPTa, Tpyda W OOIIECTBEHHBIX
OTHOIIICHMIA;

CIIOCOOHOCTD BOCIIPUHUMATL Pa3JIMYHBIC BH/bI
MCKYCCTBA, TPAJUIIMU U TBOPUECTBO CBOETO U JIPYTHX|
HApOJIOB, ONIYIIaTh SMOIMOHAIEHOE BO3JICHCTBUE]
MCKYCCTBa,

- YMEThb ONEpHpOBATh TMOHATHUSAMH: cpelHee apupMeTHYecKoe,
HauOoJbIllee W HauMEHblee 3HAYCHHS,
YUCJIOBOTO  HabOpa;
UH(pOpMaIIHIO,
rpadukax,

MCHaHa, pasmax,

JUCTICPCHA, OTKJIOHCHHC
YMCHUC HHTCPIIPETUPOBATDH
[MPCACTABJICHHYIO B TaGJII/II_IaX,

OTPAKAIOIYI0 CBOWMCTBA pEalbHBIX IPOLECCOB U SIBICHUM;

CTaHAAapPTHOC
H3BJICKATDb,
Ha JuarpamMmax,

MPEACTABIATh MHGOPMAIMIO C TIOMOIIBI0 TAOJIUIl M JUATPAMM;

HCCICa0BaTh CTAaTHCTHYCCKHE JaHHBIC, B TOM 4YHUCIC (

MpUMEHEHUEM IpaUIeCKIX METOA0B U AJIEKTPOHHBIX CPEICTB;
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yOeXJIEHHOCTh B 3HAYUMOCTH JJISl JIMYHOCTU H
o0IIecTBa OTEYECTBEHHOTO M MHPOBOI'O HCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TpPAAULIUNA M HapOIHOIO

TBOPYCCTBA,
T'OTOBHOCTHE K CaMOBBIPAXXCHHUIO B PAa3HbIX BHAAX]
MCKYCCTBaA, CTPCMIICHUC IIPOABJIATD Ka4yCCTBA|

TBOPYECKOM JTMYHOCTH;
OBjaneHue YHUBEPCATBHBIMA KOMMYHHKATHBHBIMY]
MENCTBUSMU:
a) oOIIeHHE:
OCYIIECTBIATh KOMMYHHUKAIIMU BO BceX cdepax
PKU3HY,
pacro3HaBaTh HeBepOaldbHBIE CpPEICTBA OOIIEHUS,|
3HAUYCHHUE COLIMAIBHBIX
MIPEANOCHUIKU

I[IOHUMAaTb
[paCIi0O3HaBaTh
CI/ITyaI_[I/Iﬁ U CMAT4YaTh KOH(I)J'II/IKTBI;

3HAKOB,
KOH(ITUKTHBIX

Pa3BEpHYTO U JIOTUYHO WU3JIaraTb CBOIO TOUYKY|
3PCHUSA C UCIIOJIB30BAHHUEM A3BIKOBBIX CPCACTB

YMETb ONEPUPOBATH NOHATUSAMHU: TOYKA, MIpsAMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYI'PAaHHBIA YIOJ, CKPEIIMBAIOLIUECS IMPSMBIE,
MapauieIbHOCTh U NEPIEHAUKYIIIPHOCTD MPSIMBIX U MJIOCKOCTEH,
YTOJI MEXIy MPSIMBIMH, YTOJI MEXKIy MPSMOW U  IUIOCKOCTBIO,
YTOJI MEXY TUIOCKOCTSIMH, PACCTOSHUE OT TOYKU IO MIIOCKOCTH,
[paccTosTHUE MEXTy IPSIMBIMH, PACCTOSIHUE MEXKY TUIOCKOCTAMU;

YMEThb HMCIIOJB30BATh TP PEIICHUH 33a4 U3y4YeHHBIC (aKThl U
TEOpEMBbl IJIaHUMETPUU; YMEHUE OLIEHUBATh Pa3Mepbl OOBEKTOB
OKpPY KaroIlero Mupa

OK 06

[IposIBIIATH TpaXkIaHCKO-
[MaTPUOTUYECKYIO TTO3ULIUIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHNE HA OCHOBE
TPaJIUIIMOHHBIX POCCUMCKUX
HYXOBHO HpaBCT BCHHBIX
IIEHHOCTEH , B TOM YHCIIE C
y4ETOM rapMOHHU3AIUN
MCKHAIITMOHAJIBHBIX U

OCO3HaHHE  OOYyYaroUMMHUCS

Tpa)KﬂaHCKOﬁ UACHTUYHOCTH,

POCCUICKOM]

L[eJIeHaIIPABIIEHHOE Pa3BUTHE BHYTPEHHEW MO3UIINU

YMETHb OIEPUPOBATh IOHATUSAMU: IPSIMOYTOJIBHAs CHCTEMA
KOOpPAWHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOpAMHATHI BEKTOPA,
CKaJIsIpHOE IMPOU3BENIEHUE, YIrol MEXIy BEKTOpamH,
BEKTOPOB, IPOU3BEJCHNE BEKTOpAa Ha YHCIO;

[MOMOIUIbI0 M3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEeIMHBI OTPE3Ka,

CyMMa
HaxXOOuTh C

[PACCTOSIHHE MEXK]Ty IBYMSI TOUKAMU;
-yMeTb BBIOMPATH MOAXOASIINA M3yYEeHHBIN METOJ ISl peIeHUs]
pacro3HaBarhb MaTeMaTUYECKHE bakThI

3aJa4u, 14|

MATCMAaTUYCCKUC MOJCIM B TMNPUPOAHLBIX U OGH.[GCTBGHHBIX

ITIMYHOCTM HAa  OCHOBE JIyXOBHO-HPABCTBEHHBIX
[leHHocTel  HaponoB  Poccuiickoit  denepanuu,
I/ICTOpI/I'-IeCKI/IX nu HaI_[I/IOHaIIBHO-Ky.]'H)TypHI)IX
Tpaauiuii, (HOPMHPOBAHWE CHCTEMBI 3HAYUMBIX|
[ICHHOCTHO-CMBICIIOBBIX yCTaHOBOK,
QHTUKOPPYIIIIMOHHOTO MHPOBO33pPEHUS,
MPaBOCO3HAHMS, 9KOJIOTHYECKOM KYJBTYpHI,

SBIICHUSIX, B KCKYCCTBE; YyMEHHE NPUBOAUTH TMPUMEPHI
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MEXPEJIUTHO3HBIX OTHOIIICHUMH,
[IPUMEHSATH CTaHAAPTHI
QHTUKOPPYILIMOHHOTO
[OBE/ICHUS

CIIOCOOHOCTHU CTaBUTh LIETU U CTPOUTH >KU3HECHHBIE
[J1aHEBL,
B yactu rpak1aHCKOIro BOCIIUTAHUS:

OCO3HAaHHE CBOMX KOHCTUTYLIHMOHHBIX IIPpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOTIOPSIIKA;

NPUHATAE  TPAJUIIMOHHBIX

00I11eYeI0BEYECKHUX TYMaHHCTUYECKUX
IEMOKPATHYECKUX IEHHOCTEN;

HallMOHAJIbHBIX,
H
TOTOBHOCTb

IMPOTHUBOCTOATH nacoJIoruy;

PKCTPEMHU3MA, HaIIMOHAJIIN3Ma, KceHohoouw,
TUCKPUMUHAIIMKA 110 COLUAIbHBIM, PEITUTHO3HBIM,
[PACOBBIM, HAIIMOHAJLHBIM ITPU3HAKAM;

TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIbHOCTH B
MHTEepecax Ipa)<IaHCKOTO OOIecTBa, y4acTBOBATh B
caMOYIIpaBJIECHUHU o011e06pa3zoBaTeNbHON

OopraHnu3anvii U JE€TCKO-IOHOIMCCKUX OpraHu3anuiax;

B

YMEHHME B3aUMOJEHCTBOBATh C COLMAIbHBIMMY]
MHCTUTYTaMH B COOTBETCTBUHM C UX (YHKIHUSIMU U
HAa3HAYCHUEM,;

TOTOBHOCTb K TYMaHUTapHOM M BOJIOHTEPCKOMH
NIEeATEIIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh POCCHICKON TPaKTaHCKOU
WJICHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
HAapO4y, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHoi,
COPJIOCTH 3a CBOM Kpai, CBOKO PoauHy, CBOM SA3BIK U
KYJIbTYPY, MPOILIOE

u HacTosAIICC

MaT€MaTUYECKUX  OTKPBITUM  POCCHMCKOM W MHPOBOH
MaTEMaTUYECKON HAyKU.
- YMETb OIEpUPOBaTb IOHATHUSAMU: CIIy4allHBId OINBIT U

Clly4aifHOe COOBITHE, BEPOSTHOCTh CIy4allHOIO COOBITHS; YMETH
BHIUKCIISTh BEPOSTHOCTH UCIOJb30BaHUEM TpadUUeCKHX|
OPUMEHATh (OPMYIIBI  CIOXKEHUST M yYMHOXKEHUS]
BEpPOATHOCTEH, KOMOMHATOpHBIE (akThl U (QOpMyJBl  IpH]

C
MCTOAOB,

pEIICHNN 3aJ]]a4; OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA
3HAKOMCTBO CO CIIYYalHBIMHU BEIIMYMHAMHU; YMEHHUE IPUBOJUTH
[PUMEPBI MPOSIBIICHUST 3aKOHA OOJIBIIMX YHCET B MPUPOIHBIX U
00ILECTBEHHBIX SIBIIEHUIX

MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;
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OCHHOCTHOC OTHOMICHUC K TOCyAapCTBCHHbBIM
CUMBOJIaM, HUCTOPUYECKOMY u IPUPOTHOMY]|
HaCJICIUIO, InHaMsTHHUKaM, TpaauousaMm HapoaOB|
POCCI/II/I, JOCTHXKCHUAM Poccuu B HAYyK€, UCKYCCTBC,
CIIOPTEC, TEXHOJIOTHAX U TPYAE,

I/IIlef/'IHaH y6€)KIlGHHOCTI), TOTOBHOCTH K cnyn(eHmo
1 3alluTe OTC‘ICCTBa, OTBECTCTBCHHOCTL 3a €r0|
cyas0y;
OCBOCHHBIC 06y‘-IaIOHII/IMI/IC$I MG)KHpeIIMeTHI)Ie
[OHATUSI W yHHUBEpPCAJIbHbIE Y4yeOHbIE JEWCTBUS
(perymisiTUBHBIC, [103HABAaTCIILHEIE,
KOMMYHI/IKaTI/IBHHe);

CITOCOOHOCTH MX HCIIOJIb30BAHUA B MO3HABATEIILHOM

M COUMaIbHOM  TPAaKTHUKE,  TOTOBHOCTh K|
CaMOCTOSITETIbHOMY TIAaHUPOBAHUIO u
OCYILIECTBICHUIO yueOHOH JIeATEIbHOCTH,

OpraHu3ali  y4eOHOro  COTPYAHHUYECTBA  C
[e/1arorn4eckiMi pabOTHUKAaMU M CBEPCTHUKAMH, K|
Y4acTHIO B TOCTPOCHMH  HWHJIUBHUIYaJIbHOM|
00pa3oBaTeIbHON TPAEKTOPUH;

OBJIaJICHNE HaBBIKAMU y4eOHO-MCCIIeJOBATEIbCKOM,
[IPOEKTHOM U COLIMATBbHOM AEATEILHOCTH

OK 07

ConeicTBoBaTh COXPaHEHUIO
OKpY>Karolen Cpepl,
[pecypcocoepexeHuto,
MIPUMEHSTH 3HAHHSI 00
M3MEHEHUH KIIMMaTa,

HEC HpI/IHI/IMaTI) )ICﬁCTBHSI, HpI/IHOCSIHH/Ie Bpe)I
OKpY>Karollen Cpee;

yMETh  TPOTHO3UPOBATH  HEOIArOMPUSTHHIE
DKOJIOTHUYCCKUEC IIOCICACTBUA npenanHHMaeme
NEeCTBUH, MPEIOTBPAIIATh UX;
- paCH_II/IpI/ITL OIIBIT HACATCIBHOCTU 3KOJIOI I/I‘{eCKOI‘&

YMETb OIEpUpPOBATh MOHATHSMU: (QYHKIHS, HEIpepbIBHAs
GyHKIMS, NpOU3BOJHAs, NepBooOpa3Has,  ONpeAeTCHHbIH]
MHTETpall; yYMETh HaxOJUTh MPOU3BOJHBIE AJIEMEHTApPHBIX]
(YHKUMH, UCHONB3Ys CHPAaBOYHBIE MAaTEpUAIIbl, HCCIEIOBATh B
MPOCTEUIINX CIOy4yasx (QYHKIUHM HAa MOHOTOHHOCTb, HAXOIUTh
HauOONbIINE M HAWMEHbIINE 3HA4YCHUS (QYHKLUH; CTPOUTH
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[IPUHITUIIBI OEPEKITMBOTO
MPOU3BOACTBA, 3PHEKTHBHO
NIeiCTBOBATh B UPE3BbIYATHBIX
CUTYaIUsIX

[1K 1.3. BeimoaHsTh
TpeOOBaHUS HOPMATUBHO-
TEXHUYECKOH TOKYMEHTALlUU
10 OpraHU3aIUuH
HKCIUTyaTallii MAIIUH IpU
CTPOUTENIBCTBE, COJIEPIKAHUU
11 PEMOHTE J10pOT

HANPaBICHHOCTH;
pa3pabaTeiBaTh MJIaH PEHICHHS TPOOIEMBI C YIETOM,|

aHaJIM3a UMEIOIIUXCS MaTepuaibHbBIX
HeMaTepUaIbHBIX PECYPCOB;

OCYUIECTBJIATh  II€JICHANPABICHHBI  IOUCK]
[epeHoca CpeAcTB U CHOcOOOB  ACWCTBUSA B

podeccuoHaIbHYIO Cpeny;
yMETh TEPEHOCHTHh 3HAHUS B IIO3HABATEIBHYIO U
[IPAKTHYECKYIO 00JIACTH KU3HEACATEIbHOCTH;
npeajiaraTb HOBBIE TPOEKTHI, OIICHUBATh HJIEU C
[MO3UILIMKA HOBU3HBI, OPUTUHAIBLHOCTH, MPAKTUYECKOU

3HAYNMOCTH;
JaBaTh OILIEHKY HOBBIM CHTYallMsiM, BHOCHTH
KOPPEKTUBBI B JIeSITeILHOCTD, OIICHHMBATH

COOTBCTCTBUC PE3YJIbTATOB LECISAM

UjpeIICHUH

rpaKd  MHOTOWICHOB €  HCIOJb30BaHHEM
MaTeMaTUYECKOI0 aHalKu3a; IPUMEHATh I[POU3BOJAHYIO IpH
3aja4 NBWKEHHE;  peluarhb
OPUEHTUPOBAHHbIE 3aJjaydl HAa HauOOJIBLIME W HAUMEHBILIUE

SHAYCHU A, HA HAXO0XACHHUE ITyTH, CKOPOCTU U YCKOPCHHU,

armapara

Ha IIPAKTHUKO-

YMETb ONCPUPOBATH MOHATHAMH: ABHXCHUC B IPOCTPAHCTBC,
M0100HBIE (PUTYPBI B MPOCTPAHCTBE; MCIOJIB30BATh OTHOIICHHE
[UIOINA/ICH TMOBEPXHOCTEH M O00BEMOB TMOAOOHBIX (UTYp TIpH
peLIeHUH 3a/1a4;

YMETh BBIYMCIATH T'€OMETPUYECKHUE BEJIMYMHBI (JJIMHA, Yrod,
o0beM, IUIOUIAJb  IOBEPXHOCTH),  HCIOJb3YS]
M3ydeHHBIE (POPMYITBI U METOIBI

[UIOIIAIb,
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2. CTpyKTypa H cofep:KaHue 0011e00pa30BaTeIbLHON INCHUILTHHBI

2.1. O0beM TUCHUILVIMHBI U BU/IbI Y4e0HO pa0doThI

Buj yyeOHoi#i padoThI

O0beM B yacax

O0bem 00pa3zoBaTe/IbHOM IPOrPAMMBbI AV CHMIIJIMHbI 255
B T.4.

OcHOBHOe collep:KaHue 217
B T. U.:

TEOpEeTHYECKOe 00yueHue 131
MPAKTUYECKUE 3aHATUSA 60
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (CoiepKaHne 26
MPUKJIATHOT0 MOIYJISA)

B T. 4..

TEOpeTHYECKoe 00yueHue

[IPAKTUYECKUE 3aHATUS 26
IIpome:kyTounas arrecrauus ( AuddepeHpOBaHHBIN 324eT) 1
CamocrosiTesibHast padoTa 14
[IpomexxyTouHast aTTecTanus (IK3aMeH) 24
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2.2. TemaTn4eckuii VIAaH U COAEPKAHNE TUCHMILIHMHbI

Conep:xxanue ydyeOHOro Marepuasia (0CHOBHOE M MPO(ecCHOHATILHO

HaumeHoBaHue pa3jiesioB u . O0bem | Dopmupyembie
Tem OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, IPUKJIATHOM 4acoB | KOMNeTeHUHH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OCHOBHOE co/Iep:KaHue
Pasnen 1. [loBTOpeHHe Kypca MaTeMAaTUKH OCHOBHOM IIKOJIbI 14
Tema 1.1. Conep:kanue y4eOHOTr0 MaTepuaJia 2
Hens n 3amaun Matematuku | Llens W 3amauM MaTeMaTHKH TPU OCBOCHHH CIICIUAILHOCTH. ba3oBble 3HaHUS U
npu OCBOCHMH | yMEHUS 10 MaTeMaTUKE B MPO(PECCHOHATBHON W B TOBCEJIHEBHOW IEATEIHHOCTH.
CIIELNAJILHOCTH. MHoOXxecTBO, oOnepauuMd HaJ MHOXECTBaMHU, JuarpaMMmbl Oilsiepa-BeHHa.
MHOXecTBa U JIOTUKa Hcnons30BaHne TEOPETUKO-MHOKECTBEHHOIO arrapara Juisl ONMCAHUS pPeajbHbIX OK-01. OK-02
MIPOLIECCOB U SBJICHUM B MPO(EeCCHOHANBLHON 1eATeIbHOCTH, IPU PEIICHUH 3a/1a4 U3 OK-03, OK-0 4’
) )
JIPYTUX TACHUIUINH OK-05, OK-06,
Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia 2 OK-07
Yycaa ¥ BEIYUCIICHUS Harypanbnbie u nesnbie yncia. IIpu3Haku JeIMMOCTH 1LENbIX Yncell. PanroHabHbIE IIK.1.3.
yuciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOHM, MPOLEHTHI, OECKOHEUHbIE
MepuoAnYecKre Apoou. ApudMeTndecKkre omnepalnuy ¢ paruoOHAIBHBIMUA YHUCIIAMU,
peoOpa30BaHUs YUCIOBBIX BhIpaxeHH. [leficTBUTeNnbHbIe yncna. PaiinonansHele u
UppaluoOHalibHble 4YHcha. ApHUPMETHYEeCKHE ONepalud ¢ JAeUCTBUTEIbHBIMU
gyucnamu. [IpuOnmkEHHbIE BEIUMCICHUS], TIPaBUIa OKPYTJICHUS, IPUKUIKA U Ol[EHKa
pe3yJibTaTa BEIYMCIEHUN
Tema 1.3. Coaepxkanue y4eOHOro MaTepuasa 2
ToxnecTBa u | ToxxnecTBa M TOXKAECTBEHHBIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpPaBHEHUS.
TOXJIECTBCHHBIE HepaBenctBo, pemeHue HepaBeHcTBAa. Meton uHTepBanoB. PemeHue nensix u
npeoOpa3oBaHus YPaBHEHUS, | IPOOHO-PAIIMOHANBHBIX YPAaBHCHHH W HepaBeHCTB. [IpuMeHeHWe ypaBHEHHUH U
HEPaBEHCTBA U UX CUCTEMBI HEPAaBEHCTB K PEIICHHUIO MaTeMaTUYEeCKUX 3a7ad M 3aJad U3 Pa3IM4YHbIX oOnacteit
HayKu U peabHOM kU3HU. CHCTEMBI M COBOKYITHOCTH PAllMOHAJILHBIX YPAaBHEHUHN U
HepaBeHCTB. CHCTEeMbl JUHEHWHBIX YpaBHEHMH. PelieHne mNpuUKIaAHBIX 3a1ad ¢
ITOMOIIBI) CUCTEMBI JINHEWHBIX YPaBHEHUU
Tema 1.4. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coep:KaHNe NPHKJIATHOIO 2
[IpoueHTHBIE ~ BBIYMCIIECHUS | MOYJIA)
B npodpeccruoHanbHblX | IipakTHyeckoe 3ansaTue Nel.
3ajadax [Tpumenenue qpoOeit M MPOLIEHTOB VIS PEIICHUS MPUKIAJHBIX 33]a4 U3 Pa3InYHbIX

oTpacjeil 3HaHWUN W peabHOW >KM3HHU. [IpuOmmkEHHBIC BBIYMCICHUS, TMpaBHIIA
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OKpYTJICHHUS, NMPUKHUIKA W OICHKAa pe3ysbTaTa BBIYMCICHUH. PaszHble crocoObl
BBIUMCIICHUS IPOLEHTOB. IIpoLieHTHBIE BBIYMCIEHUS B IPOPECCHOHATIBHBIX 3aJauax.
[IpumeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a1a4
U3 PA3JIMYHBIX 00JIacTe HAYKU U peaIbHOM KHU3HU

Tema 1.5. Conep:kanue y4eOHOTr0 MaTepuaJia 2
[TocnenoBarensHOCTH [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMs TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIC
U IIPOTPECCUU MOCNIEIOBATENbHOCTU.  Apu(MeTHuecKkas ¢  TeOMETpUYecKass  IMPOTPECCUU.
beckoneuno yOwBatomasi reoMmeTrpuyeckas mnporpeccus. Cymma OecKOHEUHO
yObIBatolell reomeTpuueckoil mporpeccun. DopMysa CIOKHBIX MPOLEHTOB.
Hcnonp3oBaHue mnporpeccud s peUIeHHs] peallbHbIX 3aJad  I[PUKIATHOIO
Xapakrepa
Tewma 1.6. Coaep:xaHue y4eOHOro MaTepuaJia 2
OyHKIMH U TpaduKu Oyukuus, crnocoObl 3amanus ¢yHkuuu. [paduk ¢ynknuu. BzanmHO oOpaTHbBIE
¢byskuun. OOmacTh onpeAeNeHHs W MHOXECTBO 3HadeHWH ¢yHkuumu. Hymum
¢byskiuu. [IpomMexxyTku 3HaKka MOcTosHCTBA. YETHBIE M HEUETHBIE (DYHKITUH
Camocmosamenvhasn paboma Nel 2
Iloozomoska coobwenus no meme «Ponv mamemamuxu Ha Hcene3HOOOPOIHCHOM
mMpancnopme
Pa3nes 2. Ctenenn n kopuu. CTeneHHas1, NOKa3aTeJbHasi M Jiorapugmuyeckas QyHKIHSA 38
Tema 2.1. Coaep:xaHue y4eOHOro MaTepuaJia 2
Apudmernueckuil KOpeHb n— | Apu)METHIECKUI KOPEHb HATYpajbHOW crerneHu. JIeHcTBHUs ¢ aprupMeTHIECKUMU
Ol CTeNIeHU KOpHSIMU N—OW CTEIICHU
Tema 2.2. Coaep:xaHue y4eOHOro MaTepuaJia 2
Crermnenu. Cranpapthas | CreneHp ¢ menbM mokasareneM. CranmapTHas (opma 3amucu JeHCTBHTEIBHOTO
dopma 3amMcH | yucna. Vcnonb3oBanue nmoaxonsuiel Gopmbl 3amMCH JEHCTBUTENBHBIX YUCEN AJIS OK-01, OK-02,
JNENCTBUTENBHOTO Yncia pelleHns NPaKTHYECKUX 3aJad M NpeAcTaBleHHMs JAaHHbIX. CreneHs ¢ OK-03, OK-04,
paioHanbHbIM Toka3atesneM. CBoiicTBa creneHu. [IpeoOpa3oBaHue BbIpakeHU, OK-05,
COJIEPIKaIIMX CTENEHH C PALIMOHAIBHBIM IOKa3aTeNeM OK-06,
Tema 2.3. Conep:kaHue y4eOHOI0 MaTepHuaJia 2 OK-07
CrenenHas GyHKUIUSA Crenennast ¢QyHKIMS C HaTypaldbHBIM M IETbIM ToOKa3zarenem. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduK KOpHs N-0i CTENEHH
Tema 2.4. IIpakTH4eckoe 3ansitue Ne2. 6
Hppanynonanbuele ypaBHeHus | PeineHne uppaiioHaIbHBIX YPaBHEHUI U HEPABEHCTB
Y HEPAaBEHCTBA
Tema 2.5. Conep:kanue y4eOHOIro MaTepuaJia 2
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IIpumeHenune CBONCTB
CTENEHHON (QyHKIIUH

Vcnonp3oBaHue CBONCTB CTEMEHHOW (YHKIMM TpPU PEUICHWH YPaBHEHUH U
HEPABCHCTB

KontposbHas padota o temam 2.1 - 2.4 pa3aena 2

Tema 2.6. Coaeprxanue yueOHOro MaTepuasia
[TokazaTenbHas bynkuys, | [TokasatenpHas QyHKIMs, €€ CBOiicTBa U rpaduk
€e CBOMCTBA

Tema 2.7. Conep:kaHue y4eOHOTr0 MaTepuaJia

IToka3arenbHble ypaBHEHUS
U HEpaBeHCTBA

[TokazarenbHbIE ypaBHEHHS U HEPABEHCTBA

Tema 2.8.
[Tpumenenue CBOWCTB
NO0Ka3aTelbHON (QyHKIUU

IIpakTHyeckoe 3ansitue Ne3.

Pemenue nmokasateabHbIX ypaBHeHI/Iﬁ M ITOKAa3aTCJIbHbIX HCPABCHCTB

KonTponbHast padbota no Temam 2.6 - 2.7 paznena 2

Tema 2.9.

Coaep:xaHue y4eOHOro MaTepuaJia

Jlorapupm yucia. | Jlorapupm uncna. JlecITUUHBIN U HaTypaIbHBIN JIOTapu(pMBbI
JlecATUYHBIN ¥ HAaTypaJIbHBIN

JorapuhMbl

Tewma 2.10. Coaep:xaHue y4eOHOro MaTepuaJia

CoiicTBa jorapugmon

[TpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOrapU(MBI

Tema 2.11.
Jlorapudgmuueckast GyHKIMS,
€€ CBONCTBA

Conep:xaHue y4eOHOro MaTepuaJia

Jlorapudmuueckas GpyHKIus, €€ cBONCTBA U rpaduk

Tema 2.12.
Jlorapudpmuueckue
YpaBHEHUsI U HEPABEHCTBA

Conep:xanue yueOHOro MaTepuaJia

.HOFapI/I(I)MI/I‘leCKI/IC YpaBHCHUA U HEPABCHCTBA

Tema 2.13.
Jlorapudmer B mpHpome u
TEXHUKE

Coaep:xaHue y4eOHOro MaTepuaJia

IIpodeccnonaibHO OpUEHTHPOBAHHOE COAEP:KaHNeE (COlepKaAHMe MPUKJIATHOTO
MO/1YJIfA)

[Ipumenenue norapupma. Vcropuss pasButus marematuku. Jlorapudmuueckas
cnupais B npupojie. Ee maremarmueckue cBoiicTBa. Vcmonb3oBaHue rpadukoB
GbyHKIUH 471 Mcciael0BaHus MPOLIECCOB M 3aBUCHMOCTEH, KOTOpbIe BO3HUKAIOT MPU
peLIeHUH 33124 U3 Pa3JIMUHbIX 00JacTell HAYKU M peabHOM JKU3HU

Tema 2.14.

IIpumeHeHue

JorapuMoOB K  PEIICHHIO
3a1a4y

IIpakTHuyeckoe 3anaTue Ne4.

Perienue norapuMuuecKux ypaBHEHHH U HEPaBEHCTB

Kontponbnas padota mo temam 2.9 - 2.12 paznena 2
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Camocmoamenvnas paboma Ne2
Iloocomoska npezenmayuu / peghepamvi / coodwenus no meme «3Hauenue u
UCmopus. noHAmus _1o2apugmay

Pa3znen 3 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE 14
Tewma 3.1. Coaep:xxaHue y4eOHOro MaTepuaJia 2
IToBropenne muanuMerpuu. | OcHOBHbIE (HUTYpBI, (GAaKTBl M TEOpeMbl IIaHUMETpUU. (OCHOBHBIC TOHSATHUS
OcHoOBHbIE NOHATHUSA | cTepeoMeTpur. Touka, mpsMas, IUIOCKOCTh, HpocTtpaHcTBo. Ilonarue 00
CTEpPEOMETPUH AKCUOMAaTUYECKOM IIOCTPOCHUHM CTEPEOMETPHUM: AaKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
Tewma 3.2. Coaep:xxanue yueOHOro MaTepuaJia 4
[Ipsimble U TIIOCKOCTH B3aumHoe  pacronokeHue OpsMBIX B IIPOCTPAHCTBE:  I€pEcEKaroIuecs,
B IIPOCTPAHCTBE. | MapajulefibHble W CKpeluBaromuecs mnpsMble. [lapamiensHOCTh TOPSIMBIX U
IlapamnenbHOCTE  MPAMBIX, | TUIOCKOCTEH B MPOCTPAHCTBE:  MMapajUieNbHbIE MpsIMble B MPOCTPAHCTBE,
PSMOU 5 IJIOCKOCTH, | ApaJUIEIbHOCTh TPEX MPSMBIX, MMAPAIEIBHOCTD MPSIMON U IUIOCKOCTH. YTIJIBI C
IJIOCKOCTEH COHAIIPABJIICHHBIMH CTOPOHaMH, YIroJd MEXAYy MpsIMbIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MIIOCKOCTEN: NapaJljieibHbIE MIJIOCKOCTH, CBOMCTBA MapajlleIbHbIX
wiockocteil. [Ipocreiimme npocTpaHncTBeHHBIE (UTYpPHI HA IIOCKOCTH: TETPadJp,
Ky0, napajjiesenune;]i, IOCTpOeHUE CeUeHHUH
Tewma 3.3. Coaep:xaHue y4eOHOro MaTepuaJia 2
[lepneHANKYISIPHOCTH [lepneHUKYyASIPHOCTh TNPSMONW W TUIOCKOCTH: TEPHNEHIUKYJSIPHBIE TPSMBIE B
MIPSIMBIX MPOCTPAHCTBE, NpPsIMblEe MapajyieJbHble W MEPHEHIUKYJSPHbIE K IUIOCKOCTH,
Y TUIOCKOCTEN MPU3HAK MEPNEeHIUKYISIPHOCTH MpsIMOW U IUIOCKOCTH, TeopemMa O MpsMOi
MEePIEHIUKYISIPHON MIIOCKOCTH
Tewma 3.4. Conep:xaHue y4eOHOro MaTepuaJia 2
Yriuel  MeXAy ~— NpsAMBIMH | YTIIBI B MPOCTPAHCTBE: YTOJN MEXKIY MPSAMON U IMIIOCKOCTHIO, IBYTPAaHHBIA Yrodi,
U TUIOCKOCTSIMHU JUHENHBIN Yroa AByrpaHHOro yria. [leprnenaukynsp U HaKIOHHBIE: PACCTOSIHHE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 TUIOCKOCTH, IPOEKIns GUTYpPHI Ha
IJI0CKOCTh. [leprneHauKyaspHOCTh IJIOCKOCTEH: NpU3HAK MNEPIEeHIUKYISIPHOCTU
AByX mockocted. Teopema o TpéX neprneHuKyspax
Tema 3.5. IpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKAHUE (COAepP:KaHUe PUKJIIATHOIO 2
[IpsimMble 1 TIOCKOCTH MOIYJIs1)
B [IPAKTHUYECKHUX 3a/1a4ax IIpakTHuyeckoe 3anaTue NeS.
PacnoniosxeHne NpsAMBIX U MJIOCKOCTEN B OKPY’KAOLIEM MUDPE (IPUPOE, UCKYCCTBE,
apXUTEKType, TeXHUKe). Penienue npakTuKo-OpueHTUPOBAaHHBIX 3a7a4
Tema 3.6. IIpakTueckoe 3ansaTue Ne6. 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK.1.3.
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OCHOBHEBIE
IIPOCTPAHCTBEHHBIC (DUTYPBI
U X B3aMOPACIIOTIOXKCHHE

B3aumHoe pacnonoxkeHue NpsMbIX M IUIOCKOCTEH B mpoctpaHcTBe. [locTpoeHue
cCeueHuu

KontposbHas padota no pasaeny 3

Camocmoamenvnasn paboma Ne3 2
Cocmaenenue mecma na memy: «Bszaumnoe pacnonodicenue npameix u niockocmei
8 NPOCMPAHCMEe)
Pa3nes 4. KoopanHaThl M BeKTOPBI B IPOCTPAHCTBE 11
Tema 4.1. Conep:kanue y4eOHOTr0 MaTepuaJia 1
Bekropel B mpocTtpaHcTBe. | BekTop Ha IUIOCKOCTH M B mpocTpaHcTBe. CIIOKEHHE W BBIYMTAHUE BEKTOPOB.
JleiicTBYsI ¢ BEKTOpaMH YMHOX€eHuEe BEKTOpa Ha uucio. PasnoxeHne BEeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuiio napamienenunena.
IIpakTnyeckoe 3ansaTue Ne7. 2
Pemenue 3a1a4, cBsI3aHHBIX C IPUMEHEHUEM ITPaBWJI JEHCTBUI C BEKTOPaMHU
Tema 4.2. Coaep:xaHue y4eOHOro MaTepuaJia 2
Koopaunatst B | [IpamoyronpHas cucreMa KoopAuHAar B mpocTpaHcTBe. KoopaumHaTel BekTOpA.
npocrpancTee. IIpocrenmme | [Ipocreiimme 3amaun B KOOpAMHATaX. YTON MeXay BekTopamu. CKalsipHOE
3a/1a4u IIPOU3BEICHNE BEKTOPOB. BBIUMCIEHHME YIVIOB MEXKIY NPSAMBIMH U IIOCKOCTSIMHU.
B KOOpJMHATaxX KoopanHaTHO-BEKTOPHBIN METO/1 ITPU PELICHUH T€OMETPUUYECKUX 3a/1a4 OK-01. OK-02
Tewma 4.3. IIpogdeccnonaibHO OPHEHTHPOBAHHOE COAEPKaAHNUE (COlepPKAHME MPUKJIATHOTO 4 OK—03’ OK-0 4’
[IpakTHKO-OpUEHTUPOBAHHBIE | MOAYJIsH) OK-0 5’ OK-0 6,
3ajaun  Ha KoopauHatHOH | [IpakTu4yeckoe 3ansitue Ne§. OI’<—07 ’
IIJIOCKOCTH KoopnunatHas 1iockocTb.  BplumcneHne  pacCTOSHMM W IDIOIIAJEH  Ha TIK.1.3.
KOOPJAMHATHOM IIOCKOCTH. KOJIMUECTBEHHBIE PacYEThI
Tema 4.4. IpakTnueckoe 3ansaTue Ne9. 2
Pewenne 3a71a4 Ha | KoopauHaTHO-BEKTOPHBIA METOJ IPHU PELIEHUH NeOMETPUUYECKHUX 3aaad. PemieHue
KOOpJMHATHI 3a/a4, CBSI3aHHBIX C IPUMEHEHUWEM INPaBWJI JEMCTBHM C BEKTOpaMH. 3ajaudu
Y BEKTOPHI IUIAHUMETPUH U CTEPEOMETPUN U METOIbl UX PEIICHUs
KonrtponsHas pabora no pazaeny 4
Paszpnen S. OcHoBbI TpUroHOMeTpHH. TpUroHomMerpuyeckue PyHKIUH 36
Tema 5.1. Coaepxanue y4eOHOro MaTepuaJa 2 OK-01. OK-02
OCHOBBI TPUTOHOMETPUHU CuHyC, KOCMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, OK-O3: OK-0 4:
apKTaHITE€HC  YHUCJIOBOIO  aprymMeHTa.  TpUrOHOMETpHUYECKas  OKPYXHOCTb, OK-05, OK-06,
OIpeJIeJIEHUE TPUTOHOMETPUUYECKUX (DYHKIIMH YHUCIOBOIO apryMeHTa 0K-07
Tema 5.2. IIpakTuyeckoe 3ansitue Nel0. 6 IIK.1.3.
OCHOBHBIE [IpeobpazoBanme TPUTOHOMETPUUYECKUX BBIPAKCHMUII. OcHoBHBIE
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TPUTOHOMETPUUECKHE TPUTOHOMETpUYECKHE (HOPMYJIBI
TOKJECTBA
Tema 5.3. Conep:kaHue y4eOHOTr0 MaTepuaJia 2
IMepnoguueckne  Gynxumu. | @ynkiws. [eproandyeckue GyHKIUH.
Tpuronomerpuyeckue IpakTnyeckoe 3anstue Nell. 2
(ynxunn Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
Tewma 5.4. Coaep:xanue y4eOHOro MaTepuaJia 2
IIpeobpasoBanue rpadukos | CxkaTtue U pacTsHKEHUE rPapUKOB TPUTOHOMETPUUESCKUX (DYHKIIHH.
TPUTOHOMETPUUECKHUX [IpeoOpaszoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKIUI
byHKIMA
Tema 5.5. IMpodeccnoHabHO OPUEHTHPOBAHHOE COAEP:KAHUE (COAEpPKaHHMe NPUKJIAJTHOIO 6
Onucanue MO/1YJIfA)
IIPOU3BOJICTBEHHBIX IIpakTuyeckoe 3ansitue Nel2.
HPpOLECCOB Y NOMOIIBIO | Mcronp30BaHNE CBOWCTB TPUTOHOMETPHUYECKMX (YHKIMA B TPOECcCCHOHATBHBIX
rpaduxo GyHKImit 3ajavax. Vcnomb3zoBaHue rpadukoB (YHKIMH JUIsl MCCIEIOBAHUS IPOLECCOB U
3aBHCUMOCTEH, KOTOpPBhIE BO3HUKAIOT IMPH PEHICHWH 3aJad W3 JPYTHX y4eOHBIX
JUCLMIUIMH U peaJIbHOM JKU3HU
Tema 5.6. Coaep:xaHue y4eOHOro MaTepuaJia 2
OO6patHble Ooparnble ¢ynknuu. OOpaTHble TpUroHOMeTpuueckue ¢GyHKuuu. Mx cBoiicTBa u
TPUTOHOMETPUYECKHUE rpaduxu
byHKIIUN
Tema 5.7. IIpakTnueckoe 3ansaTue Nel3. 8
Tpuronomerpuueckue Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
ypaBHEHUS
Tema 5.8. IIpakTuyeckoe 3ansitne Nel4. 4
Tpuronomerprdeckue IIpumepsl TPUTOHOMETPHUUCCKHE HEpaBCHCTBA. Pewenne MIPOCTEUIINX
HCPaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIE C HCIIOJIb30BAHUEM CBONWCTB
byHKIHMI
Tema 5.9. ITpakTnueckoe 3anstue NelS. 2
Pemenune 3aga4 | TpuronomeTpudecke BoIpaKEeHHUs, YpaBHEHHUS] M HEPAaBEHCTBA
TPUTOHOMETPUHU KonTponbHas pabota mo paszueny 5
Pasznea 6. [IponsBoanast GyHKIUM, ee IPUMEHEHUE 30 OK-01, OK-02,
Tema 6.1. MonoTtonHOcTs | Conepianne yuefHOro MaTepuaia 2 OK-03, OK-04,
GyHKIIH. OxkcTpeMyMsl | [IpoMeXyTKH MOHOTOHHOCTH (YHKUIUH. MaKCUMyMbl U MHHUMYMBI (DYHKIHH. OK-05, OK-00,
byHKUIMN. Touku OK-07
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IKCTpEMyMa

Haubosnpiiee 1 HanMeHblee 3HaYeHnEe (PYHKIMN Ha TPOMEKYTKE

Tewma 6.2. Ilonstue
0 HENPEPHIBHOCTH (PYHKIHH

Conep:kanue y4eOHOTr0 MaTepuaJia

HenpepwiBable GhyHKITMU. MeTo1 MHTEPBAJIOB JIJIsl PEIICHS] HEPABESHCTB

Tema 6.3.
[IpousBoanas pyHKIUU

Conep:kanue y4eOHOTr0 MaTepuaJia

[IpousBonnas Qynkuun. IlpowsBomHble sieMeHTapHBIX (QyHKIHA. DopMysbl
HAXO0XICHUs IPOU3BOIHON CYyMMBI, IIPOU3BEIECHUS U YACTHOIO

Tema 6.4. Coaepxanue yueOHOro MaTepuasia

['eomeTpuyeckuit CMBICII | ['eOMeTpUYECKUH CMBICT TMPOU3BOMHON (YHKIMH — YIVIOBOM KOd(DQuImeHT

IIPOU3BOJHOU KacaTeNnbHOU K rpaduKky (QyHKIMH B TOYKE. YpaBHEHHE KacaTelIbHOH K Tpaduky
byHKIMM

Tewma 6.5. IMpodeccnonabHO OPUEHTHPOBAHHOE COAEP:KAHUE (COAepPKaHUe NPUKJIATHOIO

duznueckuit CMBICJT | MOYJIs1)

IIPOU3BOJHOU IIpakTnueckoe 3ansaTue Nel6.

B po(GecCHOHANBHBIX | DU3NYeCKnil (MEXaHUYECKHMI) CMBICH MPOU3BOJHON. [IpUMEHEHHE MPOU3BOJHOM

3a1a4ax JUISL OIPEJICJICHUs CKOPOCTH Mpoliecca, 3aJaHHoro (GopMyioi min rpadhukoM

Tema 6.6. Coaep:xaHue y4eOHOro MaTepuaJia

[IpumeHeHrne  MPOU3BOTHOM
K HCCIEAOBaHUIO0 (DYHKIIHI

Bospacranne u yObiBaHMe (YHKIMHM, COOTBETCTBHME BO3pAacCTaHUs U yObIBaHUS
GyHKIMU 3HaKy Mpou3BogHOW. IIpuMeHeHue mNpoU3BOAHON K HCCIIETOBAaHUIO

Ha MOHOTOHHOCTB U | GyHKIHUN HA MOHOTOHHOCTb U SKCTPEMYMBI.

OKCTPEMYMBI

Tema 6.7. Coaepsxanue y4eOHOIro MaTepuasa

Hccnenosanne GyHKIMi | AnmropuT™ HccienoBaHus (YHKIHM W MOCTPOCHHsS ee rpaduka € MOMOIIBIO

U TIOCTPOEHUE rpauKoB

npousBoHOM. IlocTpoeHne rpagukoB MHOTOYJIEHOB C MCIOJIb30BAaHUEM ammapara
MaTeMaTHYeCcKoro aHanusa. Mcropus pa3BUTHs MaTeMaTHYECKOrO aHaIN3a

Tema 6.8.
HauOonbliee 1 HanMeHbIIEE

Conep:kanue y4eOHOIro MaTepuaJia

HaxoxnaeHue HauOOJBIIEr0 M HAWMEHBIIETO 3HAYCHUS (by'HKI_II/II/I Ha OTpPE3KE.

3HaueHuss  QyHKOMM  Ha | [IpuMeHeHue MPOU3BOIHOM TS HAXOKACHUS HAWITYUIIIErO PEIICHUS B MPUKIIATHBIX

OTpe3Ke 3aayax, ISl OMpeNeleHHsl CKOPOCTH Tpollecca, 3aJaHHOro (OpMYJION WIu
rpaduxom

Tema 6.9. IpodeccnoHanbHO OPUEHTHPOBAHHOE COAEP:KaAHUE (COAepP:KaHue NPUKJIATHOIO

Haxoxnenue onTuMaiabHOIO
pe3yibTata €  MOMOIIBIO
MIPOU3BOJHOMN B
MPAKTUYECKUX 3a7a4ax

MOIYJIs1)

IIpakTnuyeckoe 3ansaTue Nel7.

HpI/IKHaI[HLIC 3aga4d, B TOM YHUCJIC COLHMAIBHO-3KOHOMHYCCKOI'O U (I)I/IBI/ILICCKOTO
XapakTepa, uX pCICHUEC CPpCACTBAMU MATCMATHYCCKOI'0 aHaJin3a

Tema 6.10. Pemenue 3amaud.

IIpakTHyeckoe 3ansitue Nel8.

IIK.1.3.
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[IpousBonHas ¢byHKIHY,

€€ IIPUMEHECHUC

HuddepenuupoBanne  ¢ynkumid. HMccnenoBanue  QyHKOMA — C
npousBoaHoi. Hanbospiiee n HanMeHblIee 3Ha4eHUS (PyHKIMU

IIOMOIIBIO

KontposbHas paboTa no pazaeny 6

Camocmosamenvnan paboma Ned 4
Buinonnume  epaguueckyio pabomy no meme:  «llpumepvr  @ynkyuonanvruix
3a6UCUMOCHIEN. 8 PealbHblX Npoyeccax U s6NeHUsX)
Pazngesn 7. MHOTOrpaHHMKH H TeJIA BPpAllleHU s 44
Tema 7.1. Coaep:xaHue y4eOHOro MaTepuaJia 2
MHororpanHuKu [loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIDAHHHKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOIOTPaHHUKA
Tema 7.2. Coaep:xanue yueOHOro MaTepuaJia 2
[Ipuzma. IIpsamas | [Tpusma: n-yrosipHas nmpu3Ma; TpaHH ¥ OCHOBAHHUS MPHU3MBIL; MPsiMas ¥ HAKJIOHHAS
Y TIPaBUJIbHAS TIPU3MBI pu3Mbl; OOKOBass M TIIOJHAsE IOBEPXHOCTb MPHU3MBL. DJIEMEHTHl IPU3MBIL.
[IpaBuiibHas mpusma
Tewma 7.3. Coaep:xaHue y4eOHOro MaTepuaJia 2
[Tapannenenunen, kyo [Tapannenenunen, HOpsMOYrojbHBIM mapauienenunenr U ero coiictBa. Ky0.
Ceuenue ky0a, mapajenenumneaa
Tema 7.4. Coaepxkanue y4eOHOro MaTepuasa 2
[Mupamuna. IIpaBunbnas | [lupamMuga: n-yronpHas NMUpaMuAa, TPAaHH M OCHOBAaHHME MHPAMUIBI; OOKOBas |
NUPAMHJIA. Yceuennas | mosHasi IOBEPXHOCTh MUPAMU/bL; MIPABUIbHAS U yCEUEHHAs MUPaMUAA. DJIEMEHTHI
nupamujia nupaMuibl. BerdriciieHue 3JeMeHTOB MHOTOTPaHHHUKOB: pE€0pa, AMAaroHaIu, YIJIbl
Tema 7.5. IIpakTHyeckoe 3ansitne Nel9. 2
bokoBas u noyHas | [Inomans OOKOBOM MOBEPXHOCTHM W TIOJHOW MOBEPXHOCTH MPSAMOM MPHU3MBI,
MIOBEPXHOCTh NPU3MBI, | TUIOIIAb OCHOBAHUH, TeopeMa 0 GOKOBOM MOBEPXHOCTH MpsIMOil mpu3mbl. [lnomans
MUPAMU/IBI OOKOBOIl TMOBEPXHOCTH M TIOBEPXHOCTH MpPaBWIBHOM NHpaMuAbl, TEOpeMa o
TUIOIIA 1 OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMHU/IBI
Tema 7.6. Coaepxanue y4eOHOro MaTepuaJa 2
JIBr>xenue B IPOCTpaHCTBE. | J[BmkeHne B  mpocTtpancTBe. CHMMETpUSs B TPOCTPAHCTBE:  CHMMETPHS
CumMeTpus B IPOCTPAHCTBE | OTHOCUTEIBHO TOYKH, MPSAMOH, MIIOCKOCTH. DJIEMEHThl CHMMETPHH B MUpPaMHJAX,
napajuieJienuneaax
Tema 7.7. Coaep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
IIpaBunpHBIE [lonsAiTHe mNpaBWIBHOIO MHOTOTPAaHHWKA; IIpaBWJIbHAs IpU3Ma U IpaBUJIbHAA OK-03, OK-04,
MHOTOTpaHHMKH, UX | mUpaMuja; TpaBUIbHAS TPEYrojbHAas MUPaMHIA W TMPABUIBHBIN TeTpa’ap; KyoO. OK-05, OK-06,
CBOICTBa [IpencraBnenue o MpaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3IP, NOJAEKAdAP U UKOCABIP. OK-07
JIBU>KEHME B NPOCTPAHCTBE.  OJIEMEHTbl CUMMETPUHM B IIPABWJIBHBIX IIK.1.3.
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MHOTI'OrpaHHUKax

Tema 7.8. Cummerpus B

IIpodeccnoHanbHO OPUEHTHUPOBAHHOE CO/lepP:KaHUeE (COAep:KaHue MPUKJIIATHOIO

npodeccuu. Cedenus | MOYJIAA)

MHOT'OIPAHHUKOB IIpakTnueckoe 3ansaTue Ne2(.

B npodeccHOHaNbHEIX | CHMMETPUSL B TIPUPOJE, APXUTEKTYPE, TEXHHKE, B ObITY, B Npodeccum.

3aladax Hcnonb30BaHue ABMKEHUH B MPOCTPAHCTBE NPU PELICHUH MpodeccHnoHambHbBIX
3ama4. Ceuenus npusmbl M nupamuzbl. [locTpoeHue ceueHuil MHOTOIpaHHUKOB,
UCIIONIb3Ysl METOJ CJIeJIOB. BBIMOJIHEHHEe BBIHOCHBIX IUIOCKMX 4YepTexeill u3
PHUCYHKOB IPOCTHIX 00BeMHBIX (GUTYp (BUJ CBEPXY, COOKY,CHH3Y)

Tema 7.9. Coaep:xaHue y4eOHOro MaTepuaJia

Hununnp, ero | Llunuaapuyeckas MoBEpXHOCTh, 00pa3yroIne HWIHHIPHYECKON OBEPXHOCTH, OCh

COCTaBJISIOLIHE. Ceuenue | IMIMHIPUYCCKON MOBEPXHOCTH. LIMAMHIp: OCHOBaHMS M OOKOBAas IOBEPXHOCTH,

HUWIMH]IpA oOpa3yromias U OCh; IUIOIIAAhr OOKOBOM M TOJHON MOBEpXHOCTH. M300pakeHue
HWIMHIpa Ha IiockocTd. PasBéprka uunuuapa. CeyeHus HUIMHPA (IJIOCKOCTHIO,
NapajuIeIbHON WITH NepHeHAUKYIISIPHON OCH IIMJIMHPA)

Tewma 7.10. Coaep:xaHue y4eOHOro MaTepuaJia

Konyc, ero cocrasustoniue.
CeueHue KoHyca

Konnueckas moBepxHOCTb, 00pa3yrolre KOHUUECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHMUYECKOW moBepxHOcTH. KOHyC: OCHOBaHME M BeplIMHA, 00pasyromas U OCh;
IUI0IAb OOKOBOM M MOJTHOM MOBEPXHOCTH

Tema 7.11.
VYceueHnHblii konyc. CeueHue
YCE4YEHHOTr0 KOHyCa

Conepxanue y4eGHOro MaTepuajia

YcedéHHBIN KOHYC: 00pa3yroliue U BBICOTA; OCHOBaHHUS M OOKOBas MOBEPXHOCTH.
N3o0Opaxkenne koHyca Ha IUIOCKOCTH. Pa3BépTka konyca. CedeHus KOHyca
(IJIOCKOCThIO, TapajlIebHOW OCHOBAaHHMIO, M IUIOCKOCTBIO, TMPOXOISIIel depe3
BEPILKHY)

Tema 7.12.
[Hap u chepa, ux ceueHus

Coaep:xxanue yueOHOro MaTepuaJia

Ccdepa u map: neHTp, paguyc, AMaMeTp; oAb MOBEPXHOCTH cdeprl. B3aumuoe
pacrnoyoxkeHue cdepbl U IUIOCKOCTH; KacaTeidbHas IUIOCKOCTh K  cdepe.
N306paskenue cdepsl, apa Ha wiockocTi. CeueHus mapa

Tema 7.13.

ITouarue o6 o0BeMe Tena.
OOBbeMBI MHOTOTPAaHHHKOB M
TEJI BpallCHHS

Conep:kanue y4eOHOIr0 MaTepHuaJia

[Tonste 00 o0béMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. OOBEM MUPAMHIIBI,
MPU3MBI TUIMHAPA, KoHyca. O0BEM 1mapa u miomaab chepol

Tema 7.14.
O0BeMBI u IUIOIIAAN
MOBEPXHOCTEH MOJOOHBIX TEI

Conep:kanue y4eOHOIro MaTepuaJa

[TonoOHbIe Tena B npocTpancTBe. COOTHOMIEHUST MEXKY TUIOIAIsIMU TTOBEPXHOCTEH
1 00bEMaMHU MMOJOOHBIX TEN
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Tema 7.15. Coaep:xxaHue y4eOHOro MaTepuaJia 2
KomOunanuun MHororpaHHuK, OMUCaHHBIA OKoyo cdeprl. Cdepa, BIHCaHHAS B MHOTOTPAHHUK
MHOTOTPAaHHMKOB M TEII | UM B TEJIO BpalieHus. MHOrorpaHHHK, BIMCAHHBIN B TEJI0 BpallleHus
BpallleHus
Tema 7.16. IIpodeccnonanbHO OPUEHTHPOBAHHOE COlepP:KaHUeE (COAep:KaHue PUKJIIATHOIO 4
KombOunanuun MOYJisl)
reomerpudeckux  Ten  Ha | Ilpaktuyeckoe 3ansitue Ne2l.
MpaKkTHUKe Vcnonp30BaHne KOMOMHAIIMI MHOTOTPAHHUKOB M TEJl BPALICHHUS Ha TPAKTHKE
Tema 7.17. Pemenue 3amau. | [IpakTuueckoe 3ansaTue No22, 2
MnuororpanHuky M Tena | Beruucnenwe  BenwuuH - (ANIMHA,  yrod, 00BeM, IUIOMIAJh  [TOBEPXHOCTH)
BpallleHus reOMETPUUYECKUX PUTYp, UCHIOIB3YS U3yUYeHHbIE (HOPMYIIBI U METOBI
KonTponbHast padbota
Camocmosamenvnan paboma Ne5 4
Iloozomosums npezenmayuu / peghepamsi / coobuenus no meme «Tenra Ilnamona.
Apxumedosvl menay
Pasnen 8. IlepooOpasnas pyHKuMH, ee NpUMEHEHUe 12
Tewma 8.1. Coaep:xanue yueOHOro MaTepuaJia 2
[IepBoobOpasnas pyHkIMU [lepBoobOpaznas. Tabnuia nepBooOpa3HbIX
Tema 8.2. [Tnomane | Conep:kaHue yueOHOro MaTepHaJia 4
KPUBOJIMHENHONW  Tpaneuuu. | MIHTerpai, ero reoMmeTpudeckuil U pusnueckuil cMpici. Boruncienue uHTerpana mno
dopmyna Herorona — | dopmyne Herotona-Jleitbuuma
JletiOauMIa
Tewma 8.3. IMpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKAHUE (COAEpPKaHUe NPUKJIIATHOIO 4 OK-01. OK-02
OnpeneneHHbI UHTETpaJl | MOLYJISA) OK-03, OK-0 4’
B npodeccnonanbHol | [lpakTHyeckoe 3ansiTue Ne23. OK-0 5’ OK-0 6’
ACATCIIBHOCTH W KU3HHU Pemienue 3amau Ha IpUMEHEHHE UHTErpasia JUIs BHIYMCICHUA (PU3UUYECKUX BEIUYUH OI,(-07 ’
M TUIOIageH IIK.1.3.
Tema 8.4. Pemenue 3amau | [IpakTuueckoe 3ansaTue Ne24, 2
Ha naxoxzaenue | IleppooOpazHasi U HHTErpall
nepBooOpa3HoO Kontponbras pabota mo pazaeny 8
U €€ IPUMEHEHHE
Paznen 9. Teopusi BepoATHOCTEH M CTATUCTUKA 26
Tema 9.1. Coaeprxkanue y4eOHOro MaTepuaJa 2
[IpencraBnenue JanHelX | [IpencraBneHne JaHHBIX € [OMOLIbI0  Tabnun W auarpamMm. CpenHee

H onucarciibHasg CTaTUCTHUKA

apudmernyeckoe, MeAWaHa, HAWOONbIIEe M HAWMEHBIIEE 3HAYCHHUsS, pa3Max,
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aucnepcusd, CTaHAapTHOC OTKIIOHCHUEC YU CIIOBBIX Ha60p013

Tema 9.2.
CocraBnenue Ta0JIUL
U JuarpaMM Ha IPaKTHUKE

Coaep:xanue y4eOHOro MaTepuaJia

IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/lepP:KaHUE (COAep:KaHue PUKJIIATHOIO
MOYJis1)

[TepBuuHas 00pabOTKa CTATUCTHYECKHUX NaHHBIX. [ paduyeckoe MxX mpeacTaBiIcHHE.
HaxoxneHne CpegHUX XapaKTEPUCTHK, HAOOJaeMbIX JaHHBIX. [IprMeHeHue
CTATHCTUYECKUX METOJIOB JIJIsl pelieHus MPpOdECCHOHATBHBIX 3a/1a4

Tema 9.3.
Onepanuu HajJ COOBITHIMH,
HaJl BEPOATHOCTSIMH.

VYcnoBHas BEpOSTHOCTh

Conep:kanue y4eOHOT0 MaTepHuaJia

CrnyualiHple SKCIIEpUMEHTHl (OMBITHI) M Cily4ailHble COOBITHS. OJEeMEHTapHbIE
coObITHs (ucxoabl). BeposTHOCTh ciyuaiiHoro coObiTs. biuzocTe 4acToThl U
BEPOSTHOCTH COOBITHH. Cily4yaifHbIe OIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
coObITHsIMU.  BeposiTHocTu  coObITUH B ONBITaX € PaBHOBO3MOKHBIMHU
JJIEMEHTapHbIMU  coObITHSAMU. Omnepanuu Haj  COOBITUSAMM:  IEPECEUYECHHUE,
o0bEeIMHEHNE, IPOTHUBOIOJIOXKHBIE coObITHA. Jluarpammel Oinepa. Popmyna
CIIO)KEHUSI BEPOATHOCTEH. YCIIOBHAs BEPOSITHOCTh. YMHOXKEHHE BEPOSTHOCTEH.
JlepeBo ciydaiiHoro sxkcrnepuMenTa. Gopmyia nonHoi BepostHocTH. HezaBucumeble
cOOBITHS

Tema 9.4.
DneMeHTbl KOMOMHATOPUKH

Coaep:xxanue yueOHOro MaTepuaJia

Komb6unaropnoe mnpasuno ymHoxeHus. llepectaHoBku u Qakropuan. Ywucio
coyeranuil. TpeyronpHuk Ilackamns. @opmyna 6uHoma HeloToHa

Tema 9.5. IMpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKAHUE (COAEpPKaHUe PUKJIATHOIO

BepositHOCTh MO/LYJIst)

B npodeccronanbHbx | [IpakTHueckoe 3ansitue Ne25.

3a1a4ax Boruncnenue BepoSTHOCTEN C MCMOIb30BaHUEM (opMysl KoMOMHaTOpuKU. OleHka
BEPOSITHOCTH  COOBITHSI B NPOQECCHOHATBHON  JAeATeNnbHOCTUH.  PerieHue
npodeccuoHaIbHBIX 33/1a4 Ha BEPOSTHOCTb COOBITHS

Tema 9.6. Coaepxanue y4eOHOro MaTepuaJa

Cepun  mocCIIeIOBATEIbHBIX
HUCIILITAHUN

bunapHblii ciayyailHBI ONBIT (WUCIBITaHME), ycmex M Heynada. HesaBucumbie
ucneltannsd. Cepust HE3aBUCHMBIX HCIBITAaHMW A0 mnieporo ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyuim

Tema 9.7.

Ciyyaiinbie BEJIMYUHBI
U pacrupe/ieieHusl.
MareMaTHdeckoe OKUIaHUE
CIIy4allHO! BEJIUYMHBI

Coaep:xxanue yueOHOro MaTepuaJia

Crny4aitHas BennunHa. Pacnipenenenue BeposiTHocTel. JlnarpamMma pacmipeieseHusl.
[Ipumepsl pacnpeneneHuil, B TOM 4YHCIE, T'€OMETPHUYECKOe W OWHOMHAIBHOE.
UucnoBble XapaKTEPUCTUKU CIydalHbIX BEJIMYMH: MaTeMaTHUYeCKOe OKHUIaHUE,
AUCTICPCUA U CTAHHAPTHOC OTKJIOHCHHC. HpI/IMepr INPUMCHCHUA MATCMATUUYCCKOTI'O
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OKMJIaHUS, B TOM YHCJIE€ B 3aJlayaX W3 IOBCEIHEBHOW XU3HU. MaTemaTudyeckoe
OXXuJaHue OMHApHOM ciydyallHOW BeTMYMHBI. MaTeMaTHuecKOoe OXHUAAHHUE CYMMBbI
CIIy4allHBIX BEJIMYMH. MaTeMaTuyecKkoe 0KHIaHHE U JAUCIEPCUS] T€OMETPUIECKOTO
1 OMHOMUAJIBHOTO pacipe/ieIeHH

Tema 9.8.

3akoH  OOJIBIIMX  YHUCEI
HenpepbiBHble  Cily4yaiiHbIe
BEJIMYMHBI (pacnpeiesieHus).
HopwmanbHoe pacripeneneHue

Conep:kanue y4eOHOTr0 MaTepuaJia

3aKkoH OOJBIIMX YHCEN M €ro poJib B HayKe, MpHpoje U obmecTBe. BriOOpoUHbIii
MeTon uccienoBaHuid. [IpuMepsl HENpepbIBHBIX CIIydalHBIX BeIWYMH. DyHKIUSA
IUIOTHOCTH pacnpejeneHus. PaBHOMepHOe pacopesieneHHe M €ro CBOICTBa.
[ToHsiTHE O HOPMAJIBHOM pacIpeieIeHUN

Tema 9.9. Pemenue 3agau
KOMOUHATOPUKH, CTATUCTHKHU
Y TEOPUH BEPOSATHOCTEN

IIpakTuyeckoe 3ansitue Ne26.

OnemeHTsl KoMmOuHatopuku. CoOblTHEe, BEpOATHOCTH COObITHS. CllokeHHe u
YMHOKEHHUE BEPOATHOCTEH

KontpospHas padoTa no pasaeny 9

IIpome:xyTouHas arrecTanus (IK3aMeH)

24

Bcero:

255
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3. YcaoBusi peanu3anuy NporpaMMbl 001eo0pa3oBaTeIbHOM AN CHMIIMHBI

3.1. JIJisl peajim3anid NPOrpaMMbl TUCHUIIHHBI J0/LKHBI ObITH MPeIyCMOTPEHbI
cienymoiiye cnenuajibHble MOMelleHus
Peanmzammst mporpamMmbl  TUCHUIUIMHBI  TpeOyeT Hamuuus ydeOHOro KabuHeTa
MaTEMaTHUKH.
O6opyoBanue yuebHoro kabuHera:
- TI0CaJ0YHBIE MECTa MO KOJINYECTBY O0yUAIOIINXCS;
- pabodee MECTO MPEIno1aBaTels;
- KOMIUICKT Y4eOHO-HATJISTHBIX TTOCOOMIA;
- KOMIUICKT AJIEKTPOHHBIX BUJICOMATEPUAJIOB;
- 3a/1aHUsI JIJIs1 KOHTPOJIBHBIX PaboT;
- MpoeCCUOHATEHO OPUEHTUPOBAHHBIC 3/ TaHMSI;
- MaTepualbl 9K3aMeHa.
TexHuueckue cpecTBa 00ydeHUs:
- IEPCOHAJIBHBIN KOMIIBIOTEP C JTUIEH3UOHHBIM MTPOTPAMMHBIM 00€CTICUeHUEM;
- IPOEKTOP C IKPAHOM.

3.2. UndgopmannonHoe obdecnevyenne o0yueHusi OCHOBHbIe HCTOUYHUKM:
1

bammakoB M.M.Matematuka(6a30Bbiii ypoBenb): yd. s 10 kiu.: CIT1O /
M.U.bammakos,- M. N3x, nentp «Akanemus», 2014,- 304c

2 bammakoB M.MMaremaTtuka(6a30Bbiit ypoBeHs): yu. s 11ki.: CITIO /
M.U.bammakos,- M. M3x, nentp «Axkagemus», 2014,- 320c
3
bamvakoB M.M.MatemaTtuka. 3agauHuK: y4. TIOC. ISl CTY/I. YUPEX. Cpel, pod.
oOpazoBanus / M.W.bammakos,- 5-e uzn., crep,- M. U3a. nentp «Axagemusi», 2014,- 416¢
4 Owmenpuenko B.I1. Maremaruka: yu. moc./ B.I1. Omensuenxo, 2.B. Kypbarosa,- N31.9-
e,crep,- PoctoB H//I: ®ennkc, 2014.-380c.
5

Komnsirun FO.M. Matematuka: B 2 ku. KH.1: V4. moc. 171st cTy1IeHTOB 00pa30BaT. YUpEkKI.
cpen. mpod. oopaz-a /KO.M.Komsrun,I'.JI.JIykankun, I'.H.IkoBmes;

[Tox pen. I'.H.fxoBneRa. - 5-e u3za. - M.: OO0 «M3xa-Bo Onukcy, OO0 «U3a-Bo «Mup u
O6pazoBanuey, 2008,- 656¢.

4 |https://urait.ru/book/matematika-512206 Maremaruka : y4eOHUK JUIs

cpennero npodeccuonansHoro oopazopanus / O. B. Tarapuuxos [u np.] ; moa o6mieit
penaxkuuei O. B. TarapaukoBa. — Mocksa : M3znarensctBo FOpaiit, 2023. — 450 c.

5 |https://urait.ru/library/uchebniki-spo/po-tematikam/matematika-i-

statistika/matematika-obschie-raboty/algebra boromoios, H. B.

Marematrka. Anredpa 1 Hadana aHanu3a. ba3oBblil ypoBens: 10—11 kmaccsl : yueOHUK
s cpenHero oomiero oopaszosanus / H. B. boromonos. — Mocksa : M3natenscTBo FOpaiiT,
2023. — 241 c.



https://urait.ru/book/matematika-512206
https://urait.ru/library/uchebniki-spo/po-tematikam/matematika-i-statistika/matematika-obschie-raboty/algebra
https://urait.ru/library/uchebniki-spo/po-tematikam/matematika-i-statistika/matematika-obschie-raboty/algebra

6 |https://urait.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-

511816 Duarckas, H. 1O. Teopust BeposiTHOCTEH 1 MaTeMaTHuuecKasi CTAaTUCTHKA | YICOHHUK
U IPAKTUKYM ISl CpeiHero npodeccuonanbHoro oopasosanus / H. FO. Dnarckas, E. P.
XakumyinuH. — Mocksa : U3patensctBo FOpaiit, 2023. — 399 c.

I[OHO.HHI/ITCJILHLIC HCTOYHUKH:

1. HayuHo-nonynsipHblii puznko-maTeMatudeckuit xxypHai «Kant». ®opma
noctymna: http://kvant.ras.ru

2. Hayunsiit xypHan «Ctyaenueckuiny. ®opma noctyna: https: //sib ac. info/j
oumal/student

3. Bcepoccuiickue uHTEpHET - onumnuaasl. @opma gocrymna: https://online-
olympiad.ru
4. CrpaBOYHHK IO MaTeMaTHKE IS HIKOJIbHUKOB. DopMma gocTyna:

https://www.resolventa.ru/denio/deniomath.htm
5. ®epepanbHblil noptan «Poccuiickoe oOpazoBanue». @opma nocryra:

http://www.edu.ru


https://urait.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-511816
https://urait.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-511816
http://kvant.ras.ru/
https://online-olympiad.ru/
http://school-collection.edu.ru/
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4. KOHTPOJIb U OLIeHKA Pe3yJbTATOB 0CBOEHNS 0011€00pa30BaATEILHOM

AUCHHUILINHBI

KonTposib W omeHKa pe3yJlbTaTOB OCBOEHUS 00HIE00pa30BaTEIbHON
JUCLUIUIMHBI ~ PacKpbIBAIOTCA  4Yepe3  AMCLHUIUIMHAPHBIE  PE3YJIbTaThl,
HampaBleHHbIE Ha  (opmupoBaHMe OOmHUX U MPOodhecCHOHATBHBIX

KOMIIETEHIIMH [0 pa3ziejaM M TeMaM COJEp:KaHHs y4eOHOTro MaTepuaa.

Oobmasi/mpodeccnoHanbHas Pazngen/Tema Tunm  OUEeHOYHBIX
KOMIIeTeHIIUsI MepOonpUsITUSs
OK 01. Beibupare cmoco6sr | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
peLieHus samau | 1.511-0/c, 1.6, VYeTHbII onpoc
poQeCCUOHANTLHOM Tempr 2.1 - 2.12, 2.1311-0/c, 2.14. MaTtemaTn4ecKkuii
EATENBHOCTH Tewmst 3.1 - 3.4, 3.51T-o0/c, 3.6. MKTAHT
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
MPUMCHHTEILHO Temsi 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. Hpencrasnenue
K pa3JIMYHbIM KOHTCKCTaM TeMmsbl 6.1- 6.4, 6.5H—0/C, 6.6 - 6.8, PE3YJILTATOB
6.9 I1-o/c, 6.10. MIPaKTUYECKHUX
Temwr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, pabor
7.16 IT-o/c, 7.17. KOHTpoIbHas
Temnr 8.1, 8.2, 8.311-o/c, 8.4. paGora
Teme1 9.1, 9.2 IT-0/c, 9.3, 9.4, BllOHeHIE
9.5 IT-0/c, 9.6 - 9.9. .
3a/laHui
IIPOMEKYTOYHON
aTTecTaluu
OK 02. Ucnons3oBare | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
COBpPEMEHHBIE cpeacrea | 1.511-0/c, 1.6, YcTHBIN ompoc
TIOKCKa, ananmza | LeMbl 2.1 -2.12, 2.1311-0/c, 2.14. MaTtemaTH4ecKkuii
Tewmsr 3.1 - 3.4, 3.511-0/c, 3.6.
" HHTCPHPCTAMII | poyini 4.1, 4.2, 4.31T-0/c, 4.4, AMICTarT
uropmaim, Temst 5.1-5.4, 5.5 T-o/c, 5.6 -5.9. Tpencrasnerne
1 MH(POPMAITHOHHEIE | Teymyy 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, pe3yJIbTaTOB
TEXHOJIOTUH 6.9 Il-o/c, 6.10. NPaKTHYCCKUX
TSt BBITIOJIHEHUS 3agau | Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, pabort
npodeccuoHanbHOM 7.16 IT-o/c, 7.17. Kontponbhas
NeSTeNbHOCTH Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4. paGota
Temrr 9.1, 9.2 I1-0/c, 9.3, 9.4, BhIOIHEHIC
9.5 IT-0/c, 9.6 - 9.9. .
3a/laHui
IIPOMEKYTOUHON
aTTecTalun
OK 03. [TnanupoBars | Tema 1.1, 1.2[T-o/c, 1.3, 1.4 Tl-o/c, | TectupoBanue
51 peammsosears | 1.511-0/c, 1.6, YceTHBIT onpoc
COBCTRBEHHOE Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14. MaTeMaTHecKuii
Temrr 3.1 - 3.4, 3.5I1-o/c, 3.6.
MpogeccHoHaLHoe Temst 4.1, 4.2, 4.311-0/c, 4.4. AMICTART
W JIMYHOCTHOE  PA3BUTHE, | o . 5_115_ 4 55 -0/ C’ 56-59. [Mpencrasnenue
NpeaAIprUHUMATCIBCKYIO Temsr 6.1- 6.4;, 6.51_[-0/0: 6.6 - 6.8, PE3YJIBTATOB

JCATCIIBHOCTD

6.9 I1-o/c, 6.10.

MMPAKTUYCCKHUX




B mpocdeccuonanvHoit cdepe, | Temst 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, pabor
HCII0JIL30BATh spanus | /.16 II-o/c, 7.17. KoHnTponbHas
no npaeosoit u duuancosoii | oMbl 8.1, 8.2, 8.311-0/c, 8.4. pabora
T'PaMOTHOCTH B  Pa3IUYHBIX Temrr9.1,9.2Tl-0/c, 9.3, 9.4, Brimonnenue
9.5 I1-0/¢c, 9.6 - 9.9. N
JKU3HEHHBIX CUTYaILUSIX 3aJlaHui
MIPOMEKYTOUHOMN
aTTecTaluu
OK 04. Oddextusno | Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | [IpencraBnenue
B3aMMO/ICVICTBOBATh 1.511-0/c, 1.6, pe3yibTaToB
u paborats B Komwiekruse | LeMbl 2.1-2.12, 2.13T1-0/c, 2.14. IPAKTHYECKUX
1 KOMAHIe Temer 3.1 - 3.4, 3.5I1-o/c, 3.6. paGoT
Temsr 4.1, 4.2, 4.311-0/c, 4.4.
Temer 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Tewmnr 6.1- 6.4, 6.511-0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.
Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15,
7.16 II-o/c, 7.17.
Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Temnr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 I1-0/c, 9.6 - 9.9.
OK 05. OcymectBmary | Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
YCTHYKO U NHCbMEHHYIO 1.5I-o/c, 1.6, YcrHbIit onpoc
KOMMYHHKALIHIO Temner 2.1 - 2.12, 2.1311-o/c, 2.14. MaTeMaTHuecKuii
Ha TOCYIapCTBEHHOM S3BIKE Tempr 3.1 - 3.4, 3.511-0/c, 3.6. JUKTAHT
el Temr1 4.1, 4.2, 4.311-0/c, 4.4.
Poccuiickoin ®deneparuu Temst 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. IIpencraBnenne
C  y4eToM  OCOOEHHOCTEH | Tempr 6.1- 6.4, 6.5T-o/c, 6.6 - 6.8, pe3yabTaToOB
COLMAJIBHOTO M KYJIBTYypHOTO | 6.9 II-0/cC, 6.10. NPaKTHYCCKUX
KOHTEKCTA Temwr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, pabor
7.16 I1-o/c, 7.17. KoHTponbHast
Tewmsr! 8.1, 8.2, 8.311-0/c, 8.4. pa6ota
Tewmner 9.1, 9.2 IT-o0/c, 9.3, 9.4, BhIOIHEHIC
9.5 11-0/c, 9.6 - 9.9. .
3aJlaHUN
IIPOMEKYTOUHOU
aTTecTanuu
OK 06. [IposiBnsate | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | YcrtHBIN onpoc
IpaXkIaHCKO- 1.5IT-o/c, 1.6, IIpencraBnenne
NMaTpUOTHUECKYI0  mosuiuto, | 1eMBI 2.1-2.12, 2.1311-0/c, 2.14. pE3yJIbTaTOB
JTE€MOHCTPHPOBAThH %eMH i} ) 4324’ 43551_1[_[_(;/(:’ 434"6' MPaKTHYECKUX
0COSHARHOE TOBCAICHHE szi 5.1-5.4, 5.5 H_-Z/Z’, 5.6-5.9, pabor
Ha OCHOBE TPAJIUUHMOHHBIX | Temp 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, Brinmonnenue
POCCUNCKUX QyXOBHO- | 6.9 I1-0/c, 6.10. 3aJaHuM
HPABCTBEHHBIX nensnocreyt, | Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, MPOMEKYTOUHOMN
B TOM uncie ¢ yderom | /-16 I-o/c, 7.17. aTTecTaluuu
rapMOHI3AIHH Tewmsr 8.1, 8.2, 8.311-o/c, 8.4.
MEKHALHOHATBHEIX Temr1 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.511-0/c, 9.6 - 9.9.
u MEXKPEJIIUTUO3HBIX
OTHOIIICHUH, MIPUMEHSATD




CTaH1apThl

AHTUKOPPYMIIMOHHOTO
MOBEJICHUS
OK 07. CopetictBoBary | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
coxpaHeHmio  okpyxatomeii | 1.511-0/c, 1.6, VYcerHblit onpoc
cpersl, pecypcocheperkermio, | LeMbl 2.1 -2.12, 2.1311-0/c, 2.14. MaTtemaTHyeckuii
IpHMeEATS S Tewmst 3.1 - 3.4, 3.51T-o0/c, 3.6. TMKTAHT
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
00  M3MCHCHMH  KIMMATA, | oy 5 1.5 4,5.5II-0/c, 5.6 -5.9. IIpencrasnenue
TIPUHIUTIBI 0epekKIMBOTO | Tempr 6.1- 6.4, 6.5T1-o/c, 6.6 - 6.8, pe3yabTaTOB
npousBojcTBa, 3PpdexTuBHO | 6.9 IT-0/c, 6.10. MPaKTUYECKHUX
IIENICTBOBATH Temwr 7.1- 7.7, 7.8 IT-0/c, 7.9 - 7.15, pabor
B YPE3BBIYANHBIX CUTYALUAX 7.16 I1-o/c, 7.17. Kontposnbnas
Temnr 8.1, 8.2, 8.311-0/c, 8.4. paGora
Temn1 9.1, 9.2 I1-0/c, 9.3, 9.4, YT
9.5 IT-0/c, 9.6 - 9.9. .
3a1aHUI
IIPOMEKYTOUHOU
aTTecTaluu
IIK 1.3. Bremonnsate | Tema 1.4 TectupoBanue
TpeOoBaHUS HopMaTuBHO- | Tema 2.13; VYeTHBII onpoc
TEXHUYECKOM JokyMeHTauuu | Tema 3.5; Maremarnueckuit
o opranuzanuu | Tema 4.3; IUKTAHT
JKCIUlyaTauuu MamuH 1pu | Tema S.5; IIpencraBnenne
CTpOUTENBCTBE, conepxkaHuu | Tema 6.5, 6.9; pe3yIbTaTOB
Y PEMOHTE J1I0pOT Tema 7.8, 7.16; MPaAKTUYECKHUX
Tema 8.3; pabor
Tema 9.2, 9.5. KonTpoabHas
paborta
Brimonnenue
3aJlaHUN
IIPOMEKYTOUHON

aTTeCTalinuu
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