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1. O0mas xapakrepucTuka padodeil nporpaMmsl 0011e00pa30BaTeIbLHOM
AUCHUILTHHBI « MaTeMaTHKa»

1.1. MecTo  AUCHMILIMHBI B CTPYKTYpe npogeccuoHAILHOM
o0pa3oBaresbHoIl mporpammsbl CIIO:
Oo6meo0Opa3zoBarenbHas JUCHUILIMHA «MaremaTuka» SBISICTCS 00s3aTeIbHOMN
4acTbl0  001Ie00pa30BaTENbHOrO  IIMKJIA  00pa3oBaTeIbHOW  MPOTpPaMMbI B
cootBercTBUU ¢ PI'OC cnienmansHocT 08.02.01 CTpOoUTENBCTBO M AKCILTyaTALUS

3IAHUU U COOPYKECHUM.

1.2. Heﬂl/l U IINIAHUPYEMBIC PE3YJIbTATHI 0CBOCHUSA IUCIHUIIVIMHDBIC

1.2.1. Ileapb JUCUMILIMHBI

Coneprkanue IIPOTPAMMBI 0011e00pa3oBaTeILHOM JACIUTIITUHBI
«MareMaTrka» HamnpaBJICHO Ha JIOCTI)KCHHE pE3yJIbTaTOB €€ M3YYCHHS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c¢ yyetoM mpodeccHOHaATBLHOM

HarpasiieHHoctu @I'OC CIIO.

1.2.2. Ilnanupyemplie pe3yjbTaThl OCBOCHUS 0011€00pa3oBaTEeILHOM TMCHUIIMHBI B
coorBercTBHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

Oco0oe 3HaYeHNME TUCITUTUTMHA UMeeT rpu popmupoBanuu u pazsutun OK 01, OK 02,

OK 03, OK 04, OK 05, OK 06, OK 07 n IIK 1.1.



O01He KOMIIeTeHINHU

[Li1anupyemble pe3y/ibTaThbl 00y4YeHUust

Oo6mme JAucuuniauHapHble
OK 01 "OTOBHOCTbH K yay, OCO3HaHHUC HCHHOCTU-BJIAACTh MCTOJaMU JOKA3aTCIIbCTB, aJITOpUTMaMU pCIICHUS
Bb10upaTh cCriocoOBI pelieHus]  (MacTepcTBa, TPYA0I00ue; 3ajiav; yMeHUe GOpMYITHUPOBATH OTPECIICHHUS, aKCHOMBI U
3aa4 MpoQeCcCuOHATBLHOM TOTOBHOCTh K AKTUBHOM JEeSITeIbHOCTUTEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH J1I0Ka3aTEIIbHbIE

ACATCIIBHOCTU ITPUMCHHUTECIIBHO
K pa3JIMYHbIM KOHTCKCTaM

TEXHOJOTMUECKON M CoIMaJIbHOM HaIIpaBJICHHOCTH,)

CIIOCOOHOCTb ~ MHHUIMMPOBATh,  IUIAHUPOBATH Y|
CaMOCTOSITEIILHO BBINOJIHATh TaKyIO J€SITEIbHOCTD;
MHTEpEC K pasiuuHbIM cepam mpodeccrnoHambHOMH]
NesITebHOCTH,
Osnanenue YHUBEPCAIbHBIMU y4eOHbIMU
[103HaBaTEJIbHBIMU JCHCTBUSMU:

a) 0a30BbIE JIOTUUECKUE JICHCTBUS:

CaMOCTOSATEILHO (bopMyIHpOBaThH u
AKTyaJM3UpOBaTh MNPOOJIEMy, paccMaTpUBaTh €¢
BCECTOPOHHE;

YCTaHaBJ'[I/IBaTI) CYHICCTBCHHBIﬁ HpI/ISHaK NJIN|
OCHOBAHMS JUI CpaBHEHHs, KiIacCUPUKAIMU Y|
000011IeHNS;

ONpENeNIATh  IENU  JCSITEIBHOCTH,  3aJ1aBaTh

MapaMCTPbl U KPUTECPHUUN UX JOCTUKCHUA,
BbISABJIATE 3aKOHOMCPHOCTH W MNPOTUBOPCYUUA B
[PAaCCMaTpHUBACMBIX SIBJICHUSAX

BHOCUTL KOPPCKTUBLI B JACATCIILHOCTH, OLICHHUBATDH
COOTBCTCTBHUC PE3YJILTATOB LCIAM, OLICHUBATH PHUCKU]
HOCJ'IC,Z[CTBPIfI ACATCIbHOCTH,

[PA3BUBATb KPCATHUBHOC MBIIUJICHUC IIPpU PCHICHUY

[pacCyXICHHUS B XOJI€ PELICHU 3a/1a4;
YMETh OIIEpUpPOBATh MOHATHUAMU: CTEIIEHb YUCIIA, JJOrapudm
UrCiIa; YMEHHE BBIITOJHATH BEIYUCIICHHE 3HAUCHUH U
peoOpa30BaHus BEIPAXKEHUHN CO CTENIEHAMHU U Jorapudmamu,
peoOpa3oBaHus JPOOHO-PALIIOHATIBHBIX BBIPAXKEHUH;

YMETb OIIEpUPOBATh MMOHATUAMU: PALlUOHANIBHBIE,
MppaLrOHaIbHbIE, T0Ka3aTeIbHbIE, CTEIIEHHbIE,
morapudMudeckne, TPUrOHOMETPHUYECKUE YPaBHEHUS U
HEpaBEHCTBA, UX CHCTEMBI;

YMETh OIIEPUPOBATH MOHATUSAME: (DYHKIIHS, HETIPEPHIBHAS
(hyHKIMS, TPOU3BOIHAS, IEPBOOOPA3HAs, ONIPEIEICHHbIN
MHTErpal; yMeTh HaXOAUTh IPOU3BOIHBIE AIIEMEHTAPHBIX
(yHKLUH, UCTIONIB3YS CIIPABOYHBIE MaTEpUAIIbl; UCCIIEI0BATH B
NPOCTENIINX CiTydasiX (YHKIUH Ha MOHOTOHHOCTh, HAXOJIUTh
HanOOoJIbIINE U HAMMEHbILINE 3HAaYeHUs (PYHKIHIL; CTPOUTH
rpadMKyi MHOTOUYIEHOB C UCIIOJIb30BAaHUEM arapara
MaTeMaTHYECKOTO aHaJIHM3a; TPUMEHSITh IIPOU3BOIHYIO ITPH
[peIlIeHIH 3a/1a4 Ha IBUKEHHUE; PEeIIaTh MPAKTUKO-
OPHEHTHPOBAHHBIC 32/1a41 Ha HAHOOJIBIINE U HAUMEHBIIIHE
3HAYCHUS, HA HAX0XKICHHUE Ty TH, CKOPOCTH U YCKOPECHHUS;
YMETh ONepUPOBATh MOHATUAMU: pallMOHANbHAS (QYyHKIMS,
MokaszarenbHas (pyHKIMA, cTeneHHas (QyHKIuS,

PKU3HCHHBIX MTPo0JIeM

morapudmudeckast QyHKIHs, TPUTOHOMETpUYECKHE (PYHKIHH,




0) 6a30BbIC UCCIIEI0BATENBCKIE ICUCTBUS:

BIIAJICTh HABBIKAMHU y4eOHO-HCCIIECAOBATEIbCKON Ul
MPOCKTHOM JIEATEILHOCTH, HABBIKAMHU pPa3peIICHUS]
po0Jem;
BBISIBJISITh ~ NPUYUHHO-CIICJCTBEHHBIC  CBSI3H Y|
AKTYaJIM3UpPOBaTh 3allavy, BBIIBUTATh THUIIOTE3Y €6

PCHICHUS, HAXOAUTb apryMCHTHI UL JOKa3aTCJIbCTBA|

CBOMX YTBEp)KIEHMI, 3aJaBaThb IapaMeTpel U
KPUTEPUU PELICHUS;
QHAJIM3UPOBATh IIOJIYYEHHBIE B XOJE€ PELICHHUs]

3ala4yu pE3yJIbTaThl,
IIPOrHO3UPOBATH

KPUTHYCCKH OLCHUBATL UX

TOCTOBEPHOCT, U3MCHCHHE B
HOBBIX YCJIOBUAX,
-- YMETh NEpPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO W
[MPAKTUYCCKYIO o0jacTu KHU3HCOACATCIBHOCTH,
YMCETb HHTCIPUPOBATH 3HaHUA u3 Pa3HBIX|
[peIMETHBIX 00IacTel;
BbIIBUT'aTb HOBBIC HUJICHU, IMPpCAJIaraTb OPUTHHAJIbHBIC
MMOAXOJbI U PCILICHUA,;
CIIOCOOHOCTH

[MOo3HaBaTEIbHON 1 COITUAIbHOM IIPAaKTUKC

14t ux HCIIOJIb30BaHUA

oOpaTtHble (QYHKIMU; YMEHHUE CTPOUTH I'PadUKU U3YIEeHHBIX
(yHKLUH, NCTIOJIB30BaTh I'paMKHU PU N3yUYEHUH IPOLIECCOB U
3aBUCUMOCTEH, TP PELLICHNUH 3a/1a4 U3 IPYTHX yUeOHbIX
[PEAMETOB U 33Ja4 U3 peabHOM XKU3HU; BbIpaXkaTh (JOpMyIaMu
3aBHCUMOCTH MEX/y BETMUMHAMY;

YMETh peliaTh TEKCTOBBIC 33/1a4H Pa3HBIX TUIIOB (B TOM YHCIIE
Ha MPOIICHTHI, IOJIU M YaCTH, Ha JBIKEHHE, paboTy, CTOMMOCTD
TOBapOB U YCIIyT, HAJIOTH, 33/1a41 U3 00JIACTU yIPABICHUS
ITMYHBIMU U CEMEWHBIMU (PUHAHCAMU); COCTABIIATH BBIPA)KEHMUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI T10 YCIIOBHIO 33/1auH,
MICCIIe/IOBATh ITOJIyYE€HHOE pellieHHe U OLICHUBATh
[PaBJON0JO0OHOCTb PE3yJIbTATOB;

YMETh ONIEpHPOBATH MOHATUSIMU: Cpe/iHee apu(MeTHYeCKoe,
MelnaHa, HauOoJIbllIee U HauMeHbIlee 3HaYeHus, pa3Max,
criepcus, CTaHIapTHOE OTKIIOHEHHE YHCIIOBOT0 Habopa; yMeThb
M3BJIEKaTh, UHTEPIPETUPOBATh HHPOPMALIUIO, IPEACTABIECHHYIO
B TaONIUIlax, HA JUarpaMmmax, rpaukax, OTpaxXarollyto CBOUCTBA
[peaTTbHBIX TPOLIECCOB | SIBJICHUH; MPEICTABIATh HH(POPMAITHIO C
MMOMOIIIBIO TAOJIHIT M TMArPaMM; CCIIEI0BATh CTATUCTHYECKHE
[TaHHBIC, B TOM YHCIIE C IPUMEHEHUEM TpapHIECKIX METOIOB U
PIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEpUPOBATH TIOHATUSMU: CITyYaiHBIN OBIT U
cllydaifHoe COOBITHE, BEPOSATHOCTD CIIy4aifHOr0 COOBITHS; yMEHHUE
BBIUMCIISATH BEPOSTHOCTD C UCTIOJIb30BAaHUEM I'PaUUeCKUX
METO0B; IPUMEHSATH (YOPMYJIBI CIIOKEHUS U YMHOKEHUS
BEPOSTHOCTEN, KOMOMHATOPHBIE (PAKTHI U (HOPMYJIIBI TPU
[peleHH 3a7a4; OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA;

BHAKOMCTBO CO CHy‘IﬂﬁHBIMH BCIIMYMHAMH; YMCHHUEC ITPUBOINUTH




[IPUMEPHI TPOSIBIICHUSI 3aKOHA OOJIBITUX YHCET B IPUPOTHBIX U
0OI1IECTBEHHBIX SIBICHUSX;

YMETh OIIEpUPOBATH MIOHITUSMU: TOUKA, IPSIMasi, INIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAHHBII yroJl, CKPEIIMBAIOLIHECS MPSIMBbIE,
NapaJIeTbHOCTD U MEPIICHANKYIIPHOCTD MPSMBIX U ITIOCKOCTEH,
YTOJI MEXK]Ty IPSIMBIMH, YTOJI MEXITY MPSIMOH U IJIOCKOCTBIO,
YTOJI MEXK]Ty TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JIO IFIOCKOCTH,
[PACCTOSTHUE MEXKTy MTPSMBIMH, PACCTOSIHHE MEXTY TIIOCKOCTSIMH;
YMEHHE UCITIOIB30BaTh IIPU PEIICHUH 33124 U3YYCHHBIC (DAaKTHI U
TEOPEMBI TUTAHUMETPUH; YMEHUE OIICHUBATH pa3Mephbl 00BEKTOB
OKPYKAFOIIET0 MHPA;

YMETh OIIEPUPOBATH MOHITUSIMU: MHOTOTPAHHHK, CEYCHUE
MHOTOTPaHHUKA, Ky0, apajuieenurie]], mpusma, mupaMuia,
(burypa u IOBepXHOCTb BpallleHus, IIUIUHAP, KOHYC, IIap, chepa,
cedeHUs GUTYPHI BpaIICHHUS, ITIOCKOCTh, Kacaromasics chepsl,
[MTHH]PA, KOHYCA, TIOMIA(b TOBEPXHOCTH MTUPAMHU/IBI, TIPU3MEI,
KOHYycCa, IWIUHAPA, TUIoIIaab cepbl, 00beM Ky0a,
[PSIMOYTOJIEHOTO TIapaJUIeIICITHITe A, TUPAMUJIBI, TPU3MBI,
[MUIMHIPA, KOHYCa, I1apa; yMeHHe n300pakaTb MHOTOTPAaHHUKHU
1 TIOBEPXHOCTH BpAICHUS, UX CEUCHHS OT PYKH, C TTIOMOIIBIO
YePTEKHBIX HHCTPYMEHTOB U 3JISKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B TPOCTPAHCTBE; YMECHUE
[pacTio3HaBaTh MPABUIIBHBIC MHOTOTDAHHUKH;

YMETh OIIEPUPOBATH MMOHATHIMH: JBM)KCHHE B IIPOCTPAHCTBE,
110100HBIC (PUTYPHI B IIPOCTPAHCTBE; UCTIOIH30BaTh OTHOIIICHUE
10112 /18 MOBEPXHOCTEH H 00bEMOB MOI0OHBIX (QUTYD MIPU
[pEIICHUY 3a1a4;

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




[I011a1b, 00BEM, IJIOMIAAb HOBEPXHOCTH), UCTIOIb3Ys
M3ydeHHbIE (POPMYIIBI U METO/IBI;

- YMETb OIEPUPOBATH MOHATUSMMU: IPSIMOYTOJIbHAS CHCTEMA
KOOPAMHAT, KOOPJAUHATHI TOUYKH, BEKTOP, KOOPJUHATHI BEKTOPA,
CKaJISIPHOE ITPOU3BENICHUE, YTOJI MEKIY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO0; HAXOIUTh C
[IOMOILBIO U3YYEHHBIX (hOPMYJI KOOPAUHATHI CEPEANHBI OTPE3Ka,
[PACCTOSTHUE MEXKIY ABYMs TOUKAMU;

-yMETb BBIOMPATh NOIXOAALINN N3yUSHHBIH METOJ 1J1s1 peLLCHUS
3a1a49M, PacliO3HaBaTh MaTeMaTndeckue (PaKThl 1
MaTeMaTUYeCKHe MOJEIH B IPUPOJIHBIX U OOLECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOUTD IPUMEPHI
MaTEMaTUYECKUX OTKPBITUN POCCUNCKOW U MUPOBOU
MaTEMaTUYECKOM HAyKH.

OK 02

cronbp30BaTh COBPEMEHHBIE
CpeZCTBa IIOMCKA, AaHAJIN3a U
MHTEpIpeTannu nHpopMaLuy,
1 H(pOpMAalMOHHBIE
TEXHOJIOTHH JUIsl BBITIOJHEHUS
3aau MpoeccuoHaIbHOM
NEATENIHOCTU

B 06s1acTy 1IeHHOCTH HayYHOT'O MO3HAHUS:
-c(hOPMUPOBAHHOCTh MHUPOBO33pPEHMUSI,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3sBUTHUA HAaykKu M  OOIIECTBEHHOM IpPaKTHUKH,
OCHOBaHHOTI'O Ha JMaJore KYJbTYD,

CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHUE SI3BIKOBOM W YHUTATEJIbCKON|
KyJIbTypbl KaK CpEACTBa B3aUMOJECHCTBHUS MEXKIY|
JTFOIBMU U TIO3HAHHS MUPA;

0CO3HAHUE
TOTOBHOCTh

OEHHOCTHU JACATCIIBHOCTH,|

MIPOCKTHYIO

Hay4YHOH
OCYILLECTBIIATh i1
MCCIIEZIOBATENBCKYIO JESATEIBHOCTD MHINBUILYAIbHO|

U B TpYyIIIIE.

YMCTb ONCPHUPOBATHL IMOHATUAMU: paldHOHAJIbHAA q)YHKHI/Iﬂ,

byHKIHA, byHKIHS,
morapudmMuyeckas (QyHKUMS, TPUTOHOMETpHUYECKHE (QYHKIIUH,

[OKa3aTeNIbHas CTEIeHHas
oOpaTHble (YHKIMU; YMEHHME CTPOUTh TIpadUKUd H3YUYEHHBIX
(yHKLUH, UCIONB30BaTh I'padUKU MPH M3YYEHUH MHPOLIECCOB U
3aBUCUMOCTEH, MpH peleHUH 3a7ad M3 JPYyTUX y4eOHBIX|
MPEIMETOB U 3aJad U3 pealbHOM >KU3HH; BBIpAaXaTh (HOpMyIaMHy|
3aBHCUMOCTH MEXY BEITUUYMHAMU;

yMeTh CBOOOJHO ONEpUPOBAThH
MapajuleTIbHBIA  TIEPEHOC, CUMMETPUSl Ha IIJIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHKUE MOJO0MS, IMOIO0HBIE
(Urypel; yMeTh pacrno3HaBaTh paBHbIE M MOA0OHBIE (UTYDHI, B

MNOHATUAMMU: JIBUKCHUC,

TOM YHCJIE B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE;
- YMETb HaxXOIMTh TI'€OMETPUUYECKHE BEIMYUHBI (JUIMHA, YTOI,




OBinajieHNe YHUBEPCATbHBIMU y4eOHBIMU
03HaBaTEIbHBIMH JICHCTBUSMMU:

pabota ¢ nHpOpManue:

BJIaJICTh HABBIKAMU TIOJYYCHUS HWHPOpPMALUU U3
NCTOYHUKOB  pPa3HbIX  THIIOB,  CaMOCTOSITEIHHO|
OCYILECTBIISITh TIOUCK, aHAJIN3, CHCTEMATHU3AIHIO0 Y|
WHTEPIpPETAMI0 HH(DOPMAIMK Pa3IHYHBIX BUJIOB U]
(dbopM IIpesicTaBICHUS;

CO3lIaBaTh TEKCThl B PA3IMYHBIX (hopMaTax C yueToMm|
HazHaueHUs WHGOpPMAIMA W UEIEBOW ayJUTOPHH,
BHIOMpasi ONTHMAIBHYIO (OPMY NPEICTABICHUS Y|
BU3YyaTH3allNH;

OIICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTb
WHPOPMAIIMK, €€ COOTBETCTBHE NPAaBOBBIM W
MOPaJTbHO-3THYECKUM HOpMaM;

MCIIOJIb30BaTh ~ CPEJCTBA  MH(OPMALMOHHBIX |
KOMMYHHMKAIIMOHHBIX ~ TEXHOJIOTUH B  peIICHUY|
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 17l
OpraHU3allMOHHBIX  3a7a4 c co0JII0ICHHEM|
TpeOOBaHUI SPrOHOMMKH, TEXHUKH O€30MacHOCTH,|
THUTHEHBI,  PECypCOCOEpEeKEeHHs,  TPABOBBIX W
DTHYECKUX  HOPM,  HOPM  WH(OPMAIOHHOMH]
0€30ITacCHOCTH,

BIIA/JICTh HABBIKAMHU PACIIO3HABAHHUS W 3alUTHI
uHpopMaluy, HMHGOPMAIMOHHON  0€30IacHOCTH|
ITMYHOCTH

101121, 00bEM, ILTOIIAh ITOBEPXHOCTH )




OK 03

[ manupoBath 1
peann30BBIBaTH COOCTBEHHOE
npodeccroHanbHOE U
ITMYHOCTHOE Pa3BUTHE,
NpeANPUHUMATEIBCKYIO
NesITeIbHOCTD B
npodeccuonanbHoOu chepe,
MCITOJIb30BATh 3HAHUS 10
PaBOBOM U (PUHAHCOBOI
FPaMOTHOCTH B Pa3JIMYHBIX
PKM3HEHHBIX CUTYalUsIX

B o6yactu 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:
--  COPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO MTOBEJICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TPHHUMATH
OCO3HAHHbBIE PEUICHUs, OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U IEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B  IOCTPOECHHE
YCTOHYHMBOTO Oy IyIIEro;
OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEISIM HU
(UIM) JPYrUM 4IEHaM CEMbH, CO3JaHHUI0 CEMbH Ha|
OCHOBE  OCO3HAaHHOTO  IPUHATUSA  LEHHOCTEH
CEMEMHON JKU3HM B COOTBETCTBHM C TPAJULIHSIMU
HapoaoB Poccuu;
OBnageHue

MENCTBUSIMU:

YHUBCPCAIIbHBIMU PEryJIATUBHBIMU]

a) caMOOpTraHU3alIUs:

CaMOCTOSITENIbHO ~ OCYLIECTBIISITh  MIO3HABATEIbHYIO
eSTeNbHOCTh, BBISIBIATH MPOOJIEMBI, CTaBUTh U
bopMynupoBaTh COOCTBEHHBIE 3a/1aun

00pa30BaTeIbHON  JCATCILHOCTH W KHU3HCHHBIX|
CUTYaIIUsX,

CaMOCTOSITEJIbHO ~ COCTaBJISTh
npoOJeMbl C  YY4E€TOM HMCIOIIUXCA  PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEIIOYTCHUIA,

- 1aBaTb OLICHKY HOBBIM CUTYallUAM;

I1J1aH

criocoOcTBOBaTh (OPMUPOBAHUIO U  IPOSBIECHUIO
[IUPOKON JPYIUIIMM B Pa3HBIX OOJNACTAX 3HAHMIA

BICKAJIAPHOC TIPOM3BEICHUE,

peHICHUAPACCTOAHUEC MEXKIY ABYMA TOUKaAMU

YMEThb OIIEpUPOBATh MOHATUSAMMU: palMOHAIIBHEBIE,
MppaLMOHAIIbHBIE, II0Ka3aTelbHBIE, CTCIICHHBIE,
morapuMuyeckue,  TPUTOHOMETPUUYECKHE  YpPaBHEHHUS M|
HEPAaBEHCTBA, UX CUCTEMBI;

YMETb  OIEPUPOBATH IOHATUSAMHU: MHOIOIDAHHUK, CEUYCHUE
MHOTOTpaHHUKA, KyO, Napaienenunes, Ipu3Ma, OHpamMHuaa,

(burypa ¥ TOBEpXHOCTh BPAILICHHUSI, [IIJIUH/P, KOHYC, Iap, cepa,
cedeHUs (QUTYphl BpalleHUs, IJIOCKOCTh, Kacaromascs cepsl,
[WIMHIPA, KOHYCa, TUIOMIA/(b TOBEPXHOCTH MUPAMHUIBI, TTPH3MBIL,|
mwiomanas  chepsl,
MTUPAMHUIBI,
[MJIMHIIPA, KOHYCa, IIapa; YMEHUE M300pakaTh MHOTOIPaHHHKH

KOHYCa, 00BeEM

[MPAMOYTOJIBHOTO

LWIHUHIPA, Ky0a,

napajuieNenuIesa, IIPU3MBI,
Y TIOBEPXHOCTHU BpaLICHHS, UX CEYECHHUSA OT PYKH, C IOMOIIBI)
YEPTEKHBIX HHCTPYMEHTOB M DJJIEKTPOHHBIX CPEICTB; YMETH)
[pacIiO3HAaBATh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH)
[paBUJIbHbIE MHOTOI'PaHHUKH;
YMETb ONEpPUpPOBATh IOHATUSAMHU: TPSAMOYTOJIBHAs CHCTEMQ
KOOpPAMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
YIOJI MEXIY BEKTOpaMH, CyMMa|
IIPOU3BEJCHUE BEKTOpa Ha 4YHUCIIO; HAXOOUTh (|

[TOMOIIBIO0 U3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEINHbBI OTPE3Ka,

BEKTOPOB,

MOCTOSIHHO TIOBBIIATh CBOW 00pa3oBaTENbHBIN U




KYJIbTYPHBIM YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh IPUEMBl pediaekcuu i  OLECHKHY|
CUTYyalllu, BbIOOpa BEPHOT'O PELLCHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH
[PELIEHHUS 10 UX CHUKEHHUIO;

B) SMOLMOHAJIBHBIA WHTEJUIEKT, HpPEeroararomuii]
c(hOpMHPOBAHHOCTH:

BHYTPEHHEH MOTHMBAllU{, BKJIOYAIOIIEH CTPEMIICHUE
K JIOCTIJKEHUIO LE€IM U yCHeXy, OITHUMH3M,|
MHUIIMATUBHOCTb, YMEHUE JAEHCTBOBaTb, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh IOHHUMATH
AMOLIMOHAJILHOE COCTOSIHUE JPYTUX, YUYUTHIBATH €rO
P OCYIIECTBICHUHM KOMMYHMKALMH, CIOCOOHOCTH
K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMATIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH
BbICTpanBaThb OTHOLIEHWS C JPYTMMHU JIHOJbMU,
3a00TUTHCS, MPOSIBIATH  HMHTEPEC U pa3peniarh

OK 04

DddexTruBHO
B3alMOJEHUCTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

KOH(ITUKTBI

TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH U |-  YMETh OIEPUPOBATh MOHATUAMM: CIYyYalHBIA ONBIT U
CaMOOIIPEIEIICHUIO; cly4aiiHOe COOBITHE, BEPOSTHOCTh CIYyYailHOTO COOBITHUS; YMETH
-OBJIaJICHUE HABBIKAMHU Y4eOHO-HCCIEA0BATENbCKOM, BEIYUCISATh BEPOATHOCTh C  HCHONB30BaHHMEM TpadUUyecKuX
[MPOEKTHOW U COLIMATIBHOM JIESITENBHOCTH; METOJIOB; TMPUMEHSTh (OPMYJIBI CIOKEHUS U YMHOXKEHUS]
OBnasieHne YHUBEPCATHHBIMU KOMMYHHKATHBHBIMHU BEPOSTHOCTEH, KOMOMHATOpHBIE (akThl u  (GOPMYIBl  MpH
TECTBUSIMU . pEIICHUN 3a/1a4; OIEHWBATh BEPOSTHOCTU PEaTbHBIX COOBITHI;

- TOHMMAThb ¥  WCHOJNB30BaTh  MPEUMYIIECTBA3HAKOMCTBO CO CIy4YalHbIMU BEJIMYMHAMH; YMECHHE IPUBOAWTH
KOMaHJIHOW W UHAUBUYyaTbHOU pabOTHI, [IpUMepbl MPOSBICHUS 3aKOHA OOJIBIINX YMCEN B MPUPOAHBIX U




pUHUMATh  LI€Id  COBMECTHOM  JESTEIbHOCTH,
OpraHU30BbIBATH U KOOPJAUHUPOBATH JIEHCTBUS IO €6
TOCTYDKEHUIO: JIENCTBUH,
pacupenessTh POk C YYeTOM MHEHUH YYaCTHHKOB

00CyKaTh Pe3yJIbTaThl COBMECTHOM padOTHI;

COCTaBJIAATh IJ1aH

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B YCJIOBHSX
[PEATBHOTO, BHPTYAIBHOTO W KOMOWHHUPOBAHHOTO
B3aHUMOICHCTBHSI,
OCYIIECTBIISITh MO3UTUBHOE CTPaTETUYECKOE
[MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.
OBnajzcHue YHUBEPCATbHBIMU peryasTUBHBIMU
TEHCTBUSIMU

[PUHUMAaTh MOTHUBBI M ApPTyMEHTHl JPYTUX JIOJAEH
[IPU AHAJIU3€E PE3YJIBTATOB JAEATEIBHOCTH;

MpU3HABATh CBOE MPABO W MPABO JAPYTHX JIOACH HA
OIINOKU,

[pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3UIIUY]

NIPyroro 4enoBeKa

0OI1IECTBEHHBIX SIBICHUSX;
-yMETh OICPUPOBATh MOHATHSIMHU: CTEHCHb YHUCIA, JIOrapu(m

qHciia, YMCHUC BBIYMCIICHHUEC 3HAYCHHI u

npeoOpa3oBaHusl BBIPAKEHUN CO CTENEHAMU M Jorapudmamu,

BBIIIOJIHATDH

peoOpa3oBaHust IPOOHO-PAMOHABHBIX BEIPAKCHUIA;

-yMEThb ONEpPHPOBaTh IMOHATHAMH: pAlMOHAIBHAS (DYHKIMS,
byHKIHS, byHKIHS,
morapudmuyeckass (QYHKIUS, TPUTOHOMETPUYECKHE (YHKIIHH,
oOpatHble (YHKIMH; YMEHHE CTPOUTh TpadUKd H3YYEHHBIX
(YHKIWH, MCIONB30BaTh IpadUKy MPH M3YYCHUH MPOIECCOB H

MOKa3aTcjbHas1 CTCIICHHAas

3aBHCUMOCTEH, NpU pEIIeHUWH 3a7ad U3 JPYTux Y4eOHBIX
MPEeIMETOB U 3a/lad U3 peajbHOMN >KU3HH; BhIpaXkaTh (HopMylamMH|

3aBUCUMOCTU MCKIY BCIIMUNHAMU,

OK 05

OCyIIeCTBIIATh YCTHYIO U
MICHbMEHHYI0 KOMMYHHUKALIIO
Ha rOCY/1apCTBEHHOM S3bIKE
Poccuiickoit denepannu ¢
Y4eTOM 0COOEHHOCTEN
COLIMATBHOTO U KYJIBTYPHOIO
KOHTEKCTa

B 001acTH 3CTETUYECKOrO BOCIIUTAHUS:

PCTETUYECKOE OTHOIICHHE K MHPY, BKIIIOYas
DCTETUKY OBbITa, HAYYHOTO U  TEXHUYECKOTO|
TBOpYECTBa, CIOpTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHMI;

CITIOCOOHOCTh ~ BOCHPHHHMATh  Pa3JIMYHBIC  BHUJIBI

MCKYCCTBA, TPAIUIIUN ¥ TBOPUYECTBO CBOETO H JPYTHX
HapOJIOB, ONIYIIATh AMOIMOHAIBLHOE BO3JICHCTBHE
HMCKYCCTBA;

- YMETh ONEepHpOBATh TMOHATUAMHU: cpelnHee apudMeTHyeckoe,
HauOosblllee W HauMEHbIee 3HAYCHHS,
YHUCIOBOrO  Habopa;
UHpOpMaIHIO,
rpadukax,

Me/naHa, pa3max,
nucnepcus,
YMEHHE

[pe/CTaBlICHHYI0O B Ta0nuuax, Ha JadarpaMmax,

OTPaXKAIOIyl0 CBOMCTBA pEAJBbHBIX MPOIECCOB W SIBICHMIA;

CTaHAApPTHOC OTKJIIOHCHUC

M3BJICKATD, HHTCPIIPETUPOBATDH

MpeACTaBIATh MHGOPMAIMIO C TIOMOIIBI0 TAOIUIl M JUArpaMM;

MCCIICAOBaTh CTAaTHUCTHYCCKHME OAaHHBIC, B TOM YHUCIE (

[pUMEHEHHEM rpaUUECKUX METOIOB U 3JIEKTPOHHBIX CPEICTB;




Y6C)KI[GHHOCTB B 3HAYUMOCTH JId JIMYHOCTHU H
O6H_ICCTBa OTCUECTBCHHOI'O K MHPOBOI'0 MCKYCCTBA,
OTHUYCCKUX KYJbTYPHBIX Tpazmunﬁ H HapOAHOIO

TBOPYCCTBA,
TOTOBHOCTE K CaMOBBIPAXXCHHIO B PAa3HBIX BHAAX|
HCKYCCTBA, CTPCMIICHUC IMPOABJIATH

TBOPYECKOU JTUYHOCTH;

OBnailcHuE YHHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMU
MelICTBUSIMUA:

a) o0IIIeHUE:

OCYIICCTBISATh KOMMYHHUKAIlMd BO BceX cdepax
SKU3HU,

[pacro3HaBaTh HeBepOaJIbHBIE CpPEIACTBA OOIICHU,)
[MOHNMATh 3HaYEHHUE COLMAJIBEHBIX
pacro3HaBaTh MPEANOCHUIKU KOH(IUKTHBIX
CUTYaIUil U cCMST4aTh KOH(IJIUKTHI;

Pa3BepHYTO MW JIOTMYHO HW3JIaraTh CBOK TOYKY]

3HAKOB,

BPCHUS C UCITOJIE30BAHNEM A3BIKOBBIX CPCIACTB

YMETh OIEpUPOBATh MOHATUAMU: TOYKA, NpsSMasi, IIOCKOCTb,
[IPOCTPAHCTBO, JIBYT'PAaHHBIA Yroj, CKPELIUBAIOLINECS MpsMbIE,
napauieIbHOCTh U MEePIEHAUKYIISIPHOCTD MPSIMbIX U IIOCKOCTEH,
YTOJI MEXKY IPSIMBIMH, YTOJI MEXKY MPSMOM U TIIOCKOCTBIO, YToJl

MCXKAY IUIOCKOCTAMH, paCCTOAHHUE OT TOYKHM [0 IIJIOCKOCTH,

KaueCcTBAPACCTOSHUE MEXKTY ITPSMBIMU, PACCTOSHUE MEXKAY IIIOCKOCTSIMH;

YMCTb HCIIOJIb30BAaTh IMPU PCIICHHU 3aJla4 HU3YUCHHBIC q)aKTI)I H
TCOPEMBI INIAHUMCTPUH, YMCHUC OLICHUBATL Pa3MEpPbI O6’BCKTOB
OKPYKaIOIIEro MUpa

OK 06

[IposABIIATH rpakTAHCKO-
[MaTPUOTUYECKYIO MO3ULIUIO,
IIEMOHCTPUPOBATh OCO3HAHHOE
MMOBEJICHUE HA OCHOBE
TPAAUIMOHHBIX pOCCHﬁCKHX
MTYXOBHO-HPAaBCTBEHHBIX
[ICHHOCTEH, B TOM YHCJIC C
Y4ETOM rapMOHU3AIUU
MCKHAITMOHAJIBHBIX U

OCO3HaHUE o0yyJaromummcs
rpaX1aHCKOIN UIEHTUYHOCTH;

POCCHUICKOH|

[[eJICHANIPAaBJIEHHOE Pa3BUTHE BHYTPEHHEH MO3UILINY]

JMUYHOCTY HAa  OCHOBE JyXOBHO-HPAaBCTBEHHBIX]
[leHHOcTe  HaponoB  Poccuiickoit ~ denepanuu,
HCTOqueCKHX 158 HaHI/IOHaJ'II)HO-Ky.]'IBTypHBIX
Tpaaunuii, (OPMHPOBAHWUE CHCTEMBl 3HAYHMBIX]
HECHHOCTHO-CMBICJIIOBBIX yCTaHOBOK,
QHTUKOPPYIIIMOHHOTO MHPOBO33PEHUS,
MPaBOCO3HAHMSI, 9KOJIOTHYECKOMH KYJIBTYPBHI,

YMETh ONCPpHUPOBATH MNOHATUAMU: IIPAMOYTOJIbHAsA CHCTEMd
[KOOpAWHAT, KOOPAWHATBEI TOYKH, BCKTOP, KOOPAWHATBI BCKTOPA,

YTOJI  MEXIY
MpPOU3BE/IEHNE BEKTOpa Ha YHCIIO;

CKaJIApHOC IIPOM3BCIACHUC, BCKTOpaMH, CyMMA

BEKTOPOB, HaXoIuTh C

[TOMOIIBIO0 U3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEINHbI OTPe3Ka,
[PACCTOSTHUE MEXIY ABYMs TOUKAMU;
-yMeTh BBIOMPATh MOIXOASIINN U3yYEeHHBIH METOJ JJIsl PEeLIeHUs]

3aga4u, pacrio3HaBaTb MaTeMaTHYCCKUC (I)aKTBI u

MATCMAaTUYCCKUC MOJCIN B IPUPOAHBIX U O6H.I€CTB€HHI>IX

SIBICHUSIX, B MCKYCCTBE; YMEHHE HPUBOAUTH MPHUMEPHI




MEXPEJIMTUO3HBIX OTHOILICHUH,
[PUMEHSATH CTaHAAPThI
QHTUKOPPYIIIIOHHOTO
[OBe/ICHUs

CIIOCOOHOCTH CTaBHUThH €U U CTPOUTH >KU3HCHHBIC
[LIAHEL,
B yactu rpaxaaHCKOro BOCIIUTaHUS:

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIKA,
[IPUHATHE TPaJUIIMOHHBIX HAIIMOHAJIbHBIX,
00I1IeYeTIOBEYECKHUX I'YMaHUCTUYECKUX 7|
NIEMOKPATHYECKUX [ICHHOCTEH;

TOTOBHOCTb MIPOTHUBOCTOSITh HJICOJIOT U]
PKCTpEMHU3Ma, HaIlIMOHAIIN3MA, kceHopoouwu,

TUCKPUMUHAIIMU TI0 COIMAIBHBIM, PEJIMTHO3HBIM,
[PacOBBIM, HAITMOHAJILHBIM ITPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B
MHTEepecax TPakIaHCKOTO OOIeCTBa, y4acTBOBATH B
CaMOYIIpaBJICHUHN 0011e00pazoBaTeNbHOM
OpraHU3aIMH U JETCKO-FOHOIIIECKUX OPTaHU3aIUsIX;

B

YMEHHME  B3aUMOJCHCTBOBATH C  COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHM C HUX (YHKIMSIMH U
Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM M  BOJIOHTEPCKOU
IEATEIIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHMUS:

C(HhOPMHPOBAHHOCTh ~ POCCHICKONW  TPa)KTaHCKOU
MJICHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
Hapoy, YyBCTBa OTBETCTBEHHOCTH mepen PomnHoi,
TOPIOCTH 3a CBOM Kpaid, cBOX PoauHy, CBOM A3BIK U
KYJIbTYPY, HpOILIOE

" HACTOSIIIIEE

MaT€MAaTUYECKUX  OTKPBITUH  POCCUMCKOM M MHPOBOMU
MaTeMaTUYECKON HAyKH.
- YyMETb OIEpUPOBATH IOHATUSAMU: CIIy4YallHBId ONBIT U

CllydaifHOe COOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHS; YMETh

BEPOSITHOCTh rpaduYecKux
NPUMEHATh  (POPMYJIBI  CIIOKEHUSI W YMHOXCHUS]
KOMOMHATOpHBIE (aKThl U (QOpMYJbl TMpH

BBIYHCIISATD C HCHOJb30BAHUEM
METO/I0B;
BEPOSITHOCTEN,
PEIICHUN 3a]1a4; OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA
3HAKOMCTBO CO CIIy4ailHbIMU BEJIIMYMHAMH; YMEHHUE IPUBOJIUTH
MpUMEPBHI TIPOSIBJICHUSI 3aKOHA OOJIBIIUX YWCET B MPUPOJHBIX U

OOIIIECTBEHHBIX SIBJIEHUIX

MHOTOHAIIMOHATLHOTO Hapoaa Poccnu;




[[CHHOCTHOE€  OTHOUICHWE K TOCYAapCTBEHHBIM|
CUMBOJIaM,  UCTOPHUYECKOMY W  IPUPOTHOMY]
HACJIEJINI0, MaMATHUKAM, TPaJulUsM  HapoOJOB
Poccuu, noctmwxkenusiMm Poccun B Hayke, UCKYCCTBE,|
CIIOpPTE, TEXHOJIOTUSIX U TPYE;
ujeliHast yOeXI€eHHOCTh, TOTOBHOCTD K CITy’KEHHIO |
BamuTe OTeyecTBa, OTBETCTBEHHOCTH 3a €ro CyAbOy;
OCBOCHHBIE 00y4JaroLMHUCS
MEKIIPEIMETHBIE  TOHATHSA W YHUBEPCAIBHBIE
yueOHbIEe NeHCTBUS (pEryNsTUBHbIE,
MO3HaBaTeNbHbIE,
KOMMYHUKATHUBHEIC);
CIIOCOOHOCTH X HCIIOJIh30BAaHUS B TIO3HABATEILHON |

COIMAIbHOM MIPaKTHKE, TOTOBHOCTh K
CaMOCTOSITETBHOMY TUIAHUPOBAHUIO u
OCYIIECTBJICHUIO yueOHOU e TeHbHOCTH,

OpraHu3aluu y4eOHOro COTpYJAHHYECTBA C
MeAarorn4ecKuMy paOOTHUKAMU U CBEPCTHHKAMH, K
YYaCTHIO B IIOCTPOCHUU WHJIMBUIY AIBHOU
00pa3oBaTenbHON TPACKTOPHH;

OBJIaJICHHE HAaBBIKAMHU Yy4eOHO-HCCIEI0BATENHCKOM,
[MPOEKTHON U COLIMAIBHOMN NESITEIbHOCTH

OK 07

Co1eiiCTBOBAaTh COXPAHEHHIO
OKpY>Karolen Cpebl,
pecypcocOepeKeHHIo,
[IPUMEHSTH 3HAaHUS 00
M3MEHEHUH KIIUMaTa,

HC HpI/IHI/IMaTB }IeﬁCTBHﬂ, HpI/IHOCSIHII/Ie Bpen
OKpYKarollen Cpee;

YMETh NIPOTHO3UPOBATH HEOIaronpusTHHIC)
PKOJOTHYCCKUC IIOCIICACTBUSA Hpe)IHpI/IHI/IMaeMBIX
JICCTBUM, MPEIOTBPAILATh HX;

- paCH_II/IpI/ITL OIIBIT HACATCIBHOCTU 3KOJIOI I/I‘{eCKOI‘&

yMEThb OIEpUpOBaTh MOHATHAMH: (QYHKIMS, HEMpephIBHAS
(GyHKIMS, NpoM3BOJHAs, INepBooOpa3Has,  ONpeAeTeHHBbIH]
MHTErpai; yMeTh HAaXOIUThb MPOU3BOAHBIE AJIEMEHTapHBIX
(YHKLIUH, UCHOJIB3Ys CHPABOYHBIE MATEpUAIIbI;, UCCIEAOBATh B
MPOCTEUIINX CIoy4asx (YHKIUHM Ha MOHOTOHHOCTb, HAXOIUTh
HanOOoJIbIIINE W HAWMEHbIINE 3HA4YeHUS (QYHKIHUH;, CTPOUTH




[IPUHLIUIIBI OEPEAKIINBOTO
MPOU3BOJICTBA, 3PPHEKTHBHO
IICICTBOBATh B UPE3BbIYANHBIX
CUTYaIUsIX

HAaIPaBJICHHOCTH;
[pazpabaTeiBaTh TUIAH PEHICHHS MPOOJIEMBI C YIETOM
aHaM3a AMEIOLIUXCSA

HEeMaTepUAIbHBIX PECYPCOB;

MaTCpUaIbHbIX

CpE/ICTB u cIoco0oB JIEHCTBUS
Mpo(heCcCHOHANTBHYIO CPEey;

YMETh TEPEHOCHTh 3HaHUS B I[IO3HABATEIHHYIO Ul
MPAKTUYECKYIO 00JIACTH )KU3HEIEATEIbHOCTH;
Mpeajiaratb HOBBIE TMPOEKTHI, OICHUBATh HJEU C
MO3UIIMKA HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOU
3HAYNMOCTH;
aBaTh  OIEHKY
KOPPEKTHUBBI

COOTBCTCTBHUC PCIYJIbTATOB LCIIAM

HOBBIM BHOCHTH

OIICHUBATH

CUTyallusiaM,

B ACATCIBbHOCTD,

HpCHICHUN

OCYILICCTBIIATDH HeHeHaHpaBHCHHHﬁ IIOUCK IEPCHOCABHAYCHUA, HA HAXO0XACHUEC IIYTHU, CKOPOCTU U YCKOPCHMUA,
BYMCTb OIICPUPOBATL IMOHATUAMU: ABHIKXCHUC B IIPOCTPAHCTBEC,

rpaduKu
MaTEMaTHYECKOTO  aHAJIN3a;
3amaq JIBIDKCHUE,
OPHEHTHPOBAHHBIC 3aJayll HA HaWOOJBIINE W HAUMEHBIING

MHOTOWIEHOB  C  HCIOJb30BAaHMEM  ammaparal
OPUMEHATh TPOU3BOJHYIO IIPH
Ha

peuarb IMPAKTHKO-

no100HBIC (PUTYpPHI B MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIICHUE)
[UTOIA/ICHi TIOBEPXHOCTEW M OO0BEMOB MOAOOHBIX (GUTYp TMIPH
pelIeHNH 3a/1a4;

YMETh BBIYUCIATH TEOMETPUYECCKUE BEIUYMHBI (JJIMHA, YTOJ,
o0beM,  IUIOLIAJb UCIIONB3YS]

M3y4€HHbIE (POPMYJIBI U METO/IbI

[1JIOIIA/Ib, MTOBEPXHOCTH),

IIK 1.1

Br16upaTh TUTIOBBIE
KOHCTPYKTHUBHBIE PELICHUS
CTPOUTEIBHBIX KOHCTPYKIUI
3ITAHUN.

YMETb NEPEHOCUTh 3HaHUS B I[O3HABATEJbHYIO U
[IPAKTUYECKYIO0 00J1aCTH )KU3HEACATEIbHOCTH;
BIa/IETh HABbIKAMHM TOJIy4YeHUS HUHGPOpMaluu U3
MCTOYHUKOB  Pa3sHbIX  THUIIOB,  CaMOCTOSITEIbH
OCYIIECTBIISATh IOHMCK, aHaJN3, CHCTEMAaTHU3alMIO Zl
MHTEpIpeTalnio UH(GOpPMAIMK Pa3IMYHBIX BUJIOB Y|
(dbopM npecTaBiIeHNS;

aBaTh  OLEHKY  HOBBIM
KOPPEKTUBBI

COOTBCTCTBHUC PC3YJIbTATOB LCIIAM

BHOCHTH|
OICHUBATH

CUTyallusiaM,

B ACATCIBbHOCTD,

-YMETh ONEpUPOBATh MOHATHSMM: palMdoOHaIbHAs (QyHKUuS,
MOKa3aTelIbHasA byHK1MS, CTEIEHHasA byHKLMS,
morapudmuyeckas (QYHKLUS, TPUTOHOMETpUYECKUE (YHKIIMH,
oOpaTHble (YHKIMU; YMEHHME CTPOUTh TIpadUKUd H3YUYEHHBIX
(YHKLUH, UCIONB30BaTh IpadUKU MPH M3YYEHUH MPOLIECCOB U
3aBHCUMOCTEH, NpU pelIeHUWH 3a7ad U3 JPYyTux Y4yeOHBIX
[peIMETOB U 3a/1a4 U3 peaJbHON KU3HH; BhIpaxaTh (hopMmynamyl

3aBHCUMOCTH MEXIY BEIUYMHAMU;
- yMeThb OINEpUpOBaTh MOHATHAMHU: (QYHKLUS, HENpepbIBHAs]
(GyHKLUS, TPOM3BOJHAs,  IEpBOOOpa3Hasg,  OIpeeCHHbIN
MHTErpajl; yMETb HAXOAUTh IPOU3BOAHBIE  AJIEMEHTapHBIX

(YHKLIUH, UCHOJIB3Ysl CHpPAaBOYHBIE MAaTEpUAIIbl; UCCIEAOBATH B
MpOCTEHIINX Cay4yasX (YHKIMM HAa MOHOTOHHOCTH, HAXOAWTh




HAauOOJNBIIME ¥ HAUMCHbIINE 3HA4YeHUS (QYHKUIUH; CTPOUTH
rpagukyd  MHOTOYJIEHOB  C  MHCIIOJNIb30BaHUEM  allapara
MaTeMaTUYeCKOro aHalu3a; MPUMEHSTh MPOU3BOAHYIO IIpH|
pelleHnyd  3aJady  Ha  JBW)KCHHE;  pellaTh  MPaKTHKOA
OpUEHTUPOBAHHbBIC 33Ja4yd Ha HAWOOIbIIME U HAUMEHbIINE
3BHAYCHUS, HA HAXOXJICHHE ITyTH, CKOPOCTHU U YCKOPEHUS;

- YMETh BBIOMPATh MOAXOSIINNA U3YUYECHHBINH METO ISl PeLICHMUS]
3aauu, pacro3HaBaTh MaTeMaTU4YeCKHe (bakTbI u
MaTeMaTU4ecKhe MOJEIW B TPUPOJHBIX M  OOIIECTBEHHBIX|
SIBJICHUSIX, B HMCKYCCTBE; YMEHHE MPHUBOJUTH MPHUMEPHI
MaTeMaTHYeCKUX  OTKPBITUA  POCCHHCKOM U MHUPOBOH|
MaTeMaTU4eCKOW HayKH.




2. CTpyKTypa H cofep:KaHue 0011e00pa30BaTeIbLHON INCHUILTHHBI

2.1. O0beM TUCHUILVIMHBI U BU/IbI Y4e0HO pa0doThI

Buj yueOHo# padoThI

O0BbeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaMMBbl AU CHHUILIMHBI 291
B T.4.

OCHOBHOe cO/Iep:KaHue 191
B T. 4.:

TeopeTuieckoe o0yueHue 131
MPaKTUYECKUE 3aHITUSA 60
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlep:KaHue (CoepKaHue 26
NPUKJIATHOT0 MOXYJIA)

B T. 4.:

TeopeTuieckoe o0yueHue

[IPAKTUYECKUE 3aHATUS 26
IIpomeskyTounasi arrecranus ( Aud¢epeHIUPOBAHHBIN 3a4eT)

CamocrosiTesibHas padoTa 14
NuauBuayaJbHbIIA IPOEKT 36
IIpoMe:kyTOYHAs aTTecTALMSA (IK3aAMEH) 24




2.2. TemaTn4ecKuii IVIAH M COiEPKAHNE TUCHMILIMHBI

Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M MPO(ecCHOHAILHO

HaumeHoBaHue pa3jiesioB U . Oo0bem | @opmupyembie
Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AaHATHS, NPUKJIAJTHON 4acoB | KOMNeTeHIHN
MOYJIb (IIPH HAJTHYUH)
1 2 3 4
OCHOBHOe co/Iep:KaHue
Pa3znea 1. [loBTOpeHHE Kypca MATEMATHKH OCHOBHOI IKOJIbI 14
Tema 1.1. Copnepxxanue yueOHOro MmarepuaJia 2
Hens u 3amaun mareMatuku | [lens u 3agauM mMaTeMaTUKU MpPU OCBOCHUH CHEIHATbHOCTH. ba3oBble 3HaHUS U
npu OCBOEHHUH | yMEHHUS 10 MAaTeMaTHKE B NPO(ECCHOHAIBHON U B MOBCEIHEBHOM JEATEIbHOCTH.
CIIELIMAJIBHOCTH. MHoecTBO, oOmepauuud HaJX MHOMKECTBaMH, Juarpammel  Oilsiepa-Benna.
MHOX€eCTBa U JIOTUKA Hcnonb30BaHHE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil OIMCAHUS pPeajbHbIX OK-01. OK-02
IPOLIECCOB U SIBJIICHUH B POQEeCcCHOHANBHOMN 1eATEIbHOCTH, IIPU PELICHUH 3a1a4 U3 OK-03, OK-0 4’
) )
JPYTUX AMCUMILINH OK-05, OK-06,
Tewma 1.2. Coaep:xxanue yueOHOro MaTepuaJia 2 OK-07
Yucna ¥ BLIYUCIICHUS Harypanbnbie u nenble uncia. [Ipu3Haku 1e1uMOCTH LENBIX YKce. PanimoHaibHbIe TIK.1.1
yuciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JIPOOM, MPOLEHTHI, OECKOHEUHBIE
nepuoAnyYeckue Ipodu. Apudmernyeckue onepanuu ¢ paroHaIbHBIMU YHCIIaMU,
npeoOpa30BaHuUs YUCIOBBIX BhIpaXXeHUN. JleficTBUTENbHBIE Yicia. PallnoHanbHbIe U
UppalMoOHaJIbHBIE YHCcTa. ApUPMETHYECKHE OIepaluu ¢ JAeHCTBUTEIbHBIMU
yuciaamu. [TpuGnuxEHHble BBIYMCICHUS, TPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYUCIECHU
Tema 1.3. Copepxxanue yuyeOHOro MmarepuaJia 2
ToxnecTBa u ToxaecTBeHHbIE | ToXXaecTBa W TOXKIAECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUS.
npeoOpazoBanus YpaBHeHus, | HepaBeHCTBO, pellieHHE HepaBeHCTBA. METOH HMHTEpBAIOB. PelleHHe LenbiX U
HEPABEHCTBA U UX CUCTEMBI JIpOOHO-pAallMOHANBHBIX YpaBHEHHM W HepaBeHCTB. [IpuMmeHeHue ypaBHEHUIl u
HEPaBEHCTB K PELICHUI0O MAaTeMaTHYEeCKHUX 3ajJad W 3aJad U3 Pa3IUYHBIX oOyacTei
HayKH U peaIbHON KU3HU. CUCTEMBI M1 COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUHN U
HepaBeHCTB. CHCTEMbl JIMHEWHBIX YypaBHEHMH. PenieHue NpukiIaaHbIX 3a7ad C
ITOMOIIBI) CUCTEMBI JINHEWHBIX YPAaBHEHHUU
Tema 1.4. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAePKaHue (Coaep:KaHue NMPHUKJIATHOTO 2
[IpouieHTHBIE ~ BBIYUCICHUS | MOLYJISA)
B npodeccuonanbHeiX | [pakTuyeckoe 3anstue Nel.
3aaadax [Tpumenenue apoOeil ¥ MPOLIEHTOB ISl PELICHUS MPHUKIJIAIHBIX 33a4 U3 Pa3InYHbIX

oTpaciell 3HaHWUN W peasbHOW >XKU3HU. [IpuOMMKEHHBIE BBIYHMCICHUS, IMPaBHIIA
OKpYTJICHHUS, MPUKHUIKA W OIEHKa pe3yibTaTa BBIYHCICHHNA. Pa3Hble crmocoObl
BBIUMCJICHHSI TPOLIEHTOB. [IpoIieHTHbIE BRIYUCIIEHUS B TPOPECCUOHANBHBIX 3a/1a4ax.
IIpuMeHeHHEe ypaBHEHUIN U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]1a4




U3 PA3JIUYHBIX 00JIACTeH HAYKH U pPeaJIbHON KHU3HH

Tema 1.5. Copnepxxanue yueOHOro MmarepuaJia 2
[TocnenoBarenpHOCTH [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs MoOcieqoBareabHOCTeH. MOHOTOHHBIE
U IIPOrPeCcCUm MOCJIEI0BATENbHOCTA.  ApudMeTnueckass ¥ TeOMETpUYecKas  MPOTPECCHH.
beckoneuno yObIBaromiasi reomerpuyeckass mnporpeccusi. Cymma OeCKOHEYHO
yObIBaroleil reomeTpuyeckol mporpeccur. PopMylsia CIOXKHBIX IPOLEHTOB.
Hcnionb30BaHKue TPOrpeECCHU JUIsl PELICHMS peaibHBIX 3a4a4 NPUKIaJHOr0 XapaKkTepa
Tema 1.6. Copnepxxanue yueOHOro MmarepuaJia 2
OyHKIMH U TpaduKu Oyuknus, cnocobsl 3amanus (yskuuu. ['paduk dynkinuu. B3anmuao obOpaTHbIe
bysakun. O61acTh onpeeNieHUs] U MHOXKECTBO 3HaueHUH pyHkumu. Hymm Gyaknmm.
ITpomexxyTku 3HaKa mocTossHCcTBA. YETHRIC M HEYETHBIC (DYHKITUH
Camocmoamenvhan paboma Nel 2
Iloozomoska coobwenus no meme «Ponv mamemamuxu HaA Hcene3HO0OPOHCHOM
mpaucnopmey
Pa3zpnen 2. Crenenn u kopHu. CTeneHHasi, NOKa3aTeJbHasA U Jorapupmudeckas GyHkumus 38
Tema 2.1. Coaep:xanue yueOHOro MaTepHuaJia 2
Apudmerndeckuii KOpeHb N— | Apu()METHIECKUI KOPEHb HATYypalbHOU cTereHu. JlelcTBrs ¢ apuMeTHIECKUMU
Ol CTeNIeHU KOpPHSIMH N—OU CTEIEHU
Tema 2.2. Coaep:xxaHue yueOHOIro MaTepuaJia 2
Crenenu. CranpaptHas | CreneHp ¢ meibIM TokazaTeneM. CraHmapTHas ¢opMma 3amicH JIeHCTBUTEIBHOTO
dhopma 3anucy | yucna. Mcnonbp3oBaHue MOAXOAsIIeH (pOpMBI 3aUCH NEUCTBUTENIBHBIX YHCET IS
JEHUCTBUTEIBHOTO YnCiIa pelIeHUs MPAKTUYECKUX 3a]1a4 U MPEJCTaBIeHUs TaHHbIX. CTEeNeHb ¢ palliOHAIbHBIM
noka3areneM. CBolicTBa creneHu. [IpeoOpazoBaHue BBbIpaKEHM, COJEpIKAIIMX
CTEINEHHU C PALIMOHAJIbHBIM NIOKA3aTelIeM
Tema 2.3. Conepsxanne y4eGHOro MaTepHaJia 2 OK-01, OK-02,
Crenennas pyHKIUSA CrenenHast QyHKIIHS C HATypaIbHBIM H IIEJIBIM MTOKa3aTeneM. E€ cBoiicTBa u rpaduk. OK-03, OK-04,
CaolicTBa U rpaMK KOpHSI -0l CTENEeHH OK-05,
Tema 2.4. IpakTuyeckoe 3ansaTHE Ne2. 6 OK-06,
HppanvonansHble ypaBHEHUs | PelieHure nppaioHaIbHBIX YPaBHEHHUH U HEPABCHCTB OK-07
Y HEpaBEHCTBA
Tema 2.5. Copaepxxanue yuyeOHOro MmarepuaJia 2
[Ipumenenne CBOWCTB | Mcrionb30BaHNe CBOWCTB CTENEHHOW (YHKIWU TPU pEIICHUH YypaBHEHHHA U
CTETICHHON (YHKITUH HEPaBEHCTB
KoHnTtposbHas padota mo temam 2.1 - 2.4 paznena 2
Tema 2.6. Copnepxxanue y4eOHOro MmarepuaJia 2
[TokazarenpHas ¢byskuus, | ITokasarenpHas QyHKIHS, €€ CBOWCTBA U rpaduK
€€ CBOMCTBA
Tema 2.7. Conep:kaHue y4eOHOIr0 MaTepuaJa 4




ITokaszaTenbHble ypaBHEHUs
U HEpaBEeHCTBA

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA

Tema 2.8. IIpakTuyeckoe 3ansitue Ne3. 2
IIpumeHeHue CBOMCTB | Pemienne nmoxka3aTeJbHbIX YPAaBHEHHUN U MOKA3aTEbHBIX HEPABEHCTB
MOKa3aTeIbHOU (PYHKITUH KoHTposbHas pabota o Temam 2.6 - 2.7 pazzaena 2
Tema 2.9. Copnepxxanue yueOHOro MmarepuaJia 2
Jlorapudm yucna. | Jlorapudwm uncna. JlecaTHUHBINA U HATYypadbHBIN JTOTapru (MBI
JlecATUYHBIA ¥ HaTypaJIbHBIN
JorapuMpl
Tewma 2.10. Coaep:xxaHue y4eOHOIro MaTepHuaJia 2
CaoiicTBa jorapupMoB [TpeoOpa3oBaHue BbIpaKEHH, CoepKaluX Jorapudmsl
Tema 2.11. Coaep:xanue yueOHOIro MaTepuaJia 2
Jlorapudmuueckass GpyHkuus, | Jlorapupmudeckas pyHKms, e€ CBOHCTBA U rpaduk
€€ CBOMCTBA
Tema 2.12. Conep:xxanue yueOHOIro MaTepuaJia 4
Jlorapudpmuyeckne Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
YpaBHEHHUsI U HEPABEHCTBA
Tema 2.13. Copepxxanue yuyeOHOro MmarepuaJia 2
Jlorapupmer B mnpupone u | [IpoeccmoHabHO OPHEHTHPOBAHHOE COJEPKAHUE (COEPKAHME MPHKIIATHOTO
TeXHUKE MOIYJIs1)
[Tpumenenue norapu¢pma. Mcropust pasButus marematuku. Jlorapudmmueckas
cnupais B npupone. Ee Matemarmueckue cBoiictBa. Mcmonb3oBanue rpaduxos
GyHKIUI A1 “ccieloBaHus MPOLECCOB M 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT MPH
pEIIeHUH 3a]1a4 U3 PA3JIUUHBIX 00JacTel HAyKU U pealibHOM KHU3HH
Tema 2.14. IIpakTHyeckoe 3ansitue Ned. 2
IIpumenenune Pemienue norapuMuueckux ypaBHEHHH U HEPABEHCTB
norapu¢pmMoB K pemenuro | KonrposnbHas padora mo remam 2.9 - 2.12 paszgena 2
3a/1a4
Camocmoamenvnan paboma Ne2 2
Iloozomoska npezenmayuu / peghepamor / coobwenus no meme «3HaueHue u
ucmopus noHAmuUs _102apumay
Pasnea 3 IlpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE 14
Tema 3.1. Coaep:xxkaHue y4eOHOro MaTepuaJia 2
IloBTropenne nnanuMerpuu. | OcHoBHBIE (urypbl, (akTel W Teopembl TUITAHUMETPUH. OCHOBHBIC MOHSTHS
OcHOBHBIE NOHATHUSA | cTepeoMeTpur. Touka, TpsiMasi, IUIOCKOCTh, MpOCTpaHcTBO. [lonHsTHe 00
CTEpPEOMETPUH AKCHOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHM: AKCHOMBI CTEPEOMETPUM U OK-01, OK-02,
CIIEACTBHUS U3 HUX OK-03, OK-04,
Tema 3.2. Copnepxxanue yuyeOHOro MmarepuaJia 4 OK-05, OK-06,




[Ipsimble U TUIOCKOCTH B3aumHOe pacnonoxeHue IHpsMBIX B I[IPOCTPAHCTBE:  IE€PECEKAIOLIUECS, OK-07
B MPOCTPAHCTBE. | MapajuleNIbHBIE W  CKpeluBaroluecs: npsmelie. [lapamienbHOoCcTh OPSIMBIX U IIK.1.1
[lapaminenpHOCTh  HpPSIMBIX, | INIOCKOCTE B INPOCTPAHCTBE: MapajUleibHblE MpsIMblE B  INPOCTPAHCTBE,
npsiMOi u IUIOCKOCTH, | MapaJlJIeIbHOCTh TPEX MPSIMbBIX, MapauIeIbHOCTh MPSIMOW U IUIOCKOCTU. YTJBI C
IJI0CKOCTEN COHAIIPaBJICHHBIMU CTOPOHAaMH, Yol MEXAY HpsSMbIMA B IPOCTPAHCTBE.
[TapamiensHOCTh TJIOCKOCTEH: MapasiieNbHble MIIOCKOCTH, CBOMCTBA MapaiebHbIX
iockocteil. [Ipocreiime mpocTpaHCTBEHHbIE (UTYphl HA IUIOCKOCTH: TETpa’p,
Ky0, apajuiesienumnes, IOCTPOSHHUE CEUeHUN
Tema 3.3. Conep:kaHue y4eOHOIr0o MaTepuaa 2
[lepnieH UKy ISIPHOCTD [lepnieHAUKYISIPHOCTh MPSIMOW M IUIOCKOCTU: NEPIEHIUKYJSIPHBIE MpsSIMbIE B
MPSIMBIX MIPOCTPAHCTBE, MPSMbIE NapauieIbHbIe U MEPIEHINKYIISIPHbIE K TUIOCKOCTH, IPU3HAK
U TUIOCKOCTEN NEPIEeHIUKYISIPHOCTU IPSIMOM U TNIOCKOCTH, TEOPEMA O IPSIMOM MEPIEHANKYIIPHON
IJIOCKOCTH
Tewma 3.4. Coaep:xxaHue y4eOHOIro MaTepHuaJia 2
Yriael  MeXAy — HOpAMBIMH | YIJIBI B MPOCTPAHCTBE: YroJl MEXKIY MPSMOM U IJIOCKOCTBIO, BYTPaHHBIA yroi,
U IUIOCKOCTSIMU JMHENHBIN yroa ABYyrpaHHoro yria. [lepneHaukyisp U HaKJIOHHBIE: PaCCTOSIHUE OT
TOUYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOI IO TUIOCKOCTH, MPOEKIUs GUTYphI Ha
IUIOCKOCTh. [lepneHAuKyIIpHOCTh IUIOCKOCTEH: NpU3HAK NEPIEeHIUKYJISIPHOCTH
JBYX IIOCKOCTel. Teopema 0 TpéxX nepneHauKyJsipax
Tewma 3.5. IpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COAepPKaHue MPUKJIATHOIO 2
[IpsiMble 1 MIIOCKOCTH MOIYJIs1)
B IIPAKTHUYECKUX 3a7a4ax IIpakTHuyeckoe 3anaTue NeS.
PacnonoxxeHne npsMbIX U IUIOCKOCTEH B OKpY>KarolleM MUpe (IIpUpoJie, HCKYCCTBE,
apXUTEKTYype, TeXHUKe). Penlienne npakTuKo-OpueHTUPOBAHHBIX 3a4a4
Tewma 3.6. IIpakTueckoe 3ansaTue Ne6. 2
OcHoBHbIE B3aumHOe pacnonoxeHue NpsMBIX U IUIOCKOCTEM B mpocTpaHcTBe. Iloctpoenue
MPOCTPAHCTBEHHBIC PUTYPHI | ceueHu i
U X B3aUMOpPACIOJI0KEHNE KonTponbHas pabota mo pazaeny 3
Camocmoamenvnan paboma Ne3 2
Cocmasnenue mecma na memy: « Bzaumnoe pacnonodxcenue npsamvix u nI0CKOCmell 8
npoCmMpancmeey
Pa3znen 4. KoopauHaTsl M BEeKTOPHI B IPOCTPAHCTBE 11
Tema 4.1. Coaep:xxkaHue y4eOHOro MaTepuaJa 1
Bekropel B mpocTpaHcTBe. | BekTop Ha IUIOCKOCTH M B mpocTpaHcTBe. ClIO)KEHHE M BBIYMTAHUE BEKTOPOB.
JlelicTBUA ¢ BEKTOpaMH YMHOXEHHEe BEeKTOpa Ha yucio. Pa3znmoxkeHue BekTOopa 1Mo TPEM HEKOMILUIAHAPHBIM
BekTopaM. [IpaBuio napamienenumnena.
IIpakTHuyeckoe 3ansiTue Ne7. 2
Pelnenue 3a1a4, CBA3aHHBIX C IPUMEHEHHEM IPABMII IEHCTBHM C BEKTOPAaMH OK-01, OK-02,




Tema 4.2. Copnepxxanue yueOHOro MmarepuaJia 2 OK-03, OK-04,
Koopaunatsl B npoctpancTse. | [IpsMoyronbHas cucTeMa KOOpPAMHAT B MPOCTPaHCTBE. KoopauwHAThI BEKTOpA. OK-05, OK-06,
[Ipocreiimue 3agauM | [Ipocreiimne 3amadyd B KOOpJAMHATaX. YTOJI MeEXIy BekropaMu. CKaiasipHOe OK-07
B KOOpAMHATaX IIPOU3BEJICHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXIY NPAMBIMU M IIOCKOCTSMU. IIK.1.1
KoopanHaTHO-BEKTOPHBIM METOJI IIPU PEILICHUU T€OMETPUYECKUX 3a/1a4
Tema 4.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAepkaHue (Coaep:KaHue NPUKJIATHOTO 4
IIpakTHKO-OPUEHTUPOBAHHBIE | MOAYJIA)
3amaud  Ha koopauHatHOW | ITpakTHyeckoe 3anaTHE Ne§.
IJIOCKOCTH KoopaunaTHas 110CKOCTh. BpIuncienne pacCTOSHUAN U IUIOIIAAEH Ha KOOPIMHATHON
m1ockocTi. KosmuecTBeHHbIE pacueTsl
Tema 4.4. IIpakTnuyeckoe 3ansaTue Ne9. 2
Pemenne 3a7a4 Ha | KoopanHaTHO-BEKTOPHBIA METOJ IPHU PEIICHUH N€OMETPUYECKHX 3anay. PemieHue
KOOpJWHATBI 3a]a4, CBA3aHHBIX C INPUMEHEHUEM IPaBUI ACUCTBHUH C BEKTOpaMH. 3ajadud
U BEKTOPbI IUIAHUMETPUU U CTEPEOMETPUHU U METObI UX PEILICHUS
KonTponbnas pabora mo pazueny 4
Paszpnen 5. OcHoBBI TpUrOHOMeTpUH. TpUroHOMeTpHYeCcKHe (PYHKIMH 36
Tema 5.1. Copepxanue yuyeOHOro MmarepuaJia 2
OCHOBBI TPUTOHOMETPUU CuHyC, KOCMHYC M TaHIE€HC YHUCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHreHC  YMCJIOBOIO  apryMeHTa.  TpUroHOMeTpuueckas  OKPYXKHOCTb,
olpeielleHue TPUTOHOMETPHUECKUX (PYHKIMHA YMCIOBOrO apryMeHTa
Tema 5.2. IIpakTuyeckoe 3ansitue Nel0. 6
OcHoBHBIE [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAXKECHUI. OcHoBHbIE
TPUTOHOMETPUYECKHE TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
TOXKJIECTBA
Tema 5.3. Coaep:xxaHue y4eOHOIro MaTepuaJia 2 OK-01, OK-02,
[Mepnoguveckne  pynxuuu. | dyukiwst. Ileproandeckue QyHKIIUH. OK-03, OK-04,
Tpuronomerpuueckue IIpakTnueckoe 3ansitue Nell. 2 OK-05, OK-06,
yuxunn Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduKu OK-07
Tema 5.4. Copaepxxanue yuyeOHOro MmarepuaJia 2 HK.11
[IpeoOpa3zoanne rpadukoB | CkaTue U pacTspKeHHE TPahUKOB TPUTOHOMETPHUUCCKUX (DYHKIIUI.
TPUTOHOMETPUYECKUX [Tpeobpa3zoBanre rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
byHKIMi
Tema 5.5. IpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COMepP:KaHue MPUKJIATHOTO 6
Onucanue MOIYJIs1)
MIPOU3BOJCTBEHHBIX IIpakTHueckoe 3ansaTue Nel2.
IpOIEeccOB € TOMOIIBIO | Mcnonb30BaHNE CBOWCTB TPUTOHOMETPUYECKUX (YHKIMH B MPOo(ecCHOHANTbHBIX

rpaduKoB PyHKIHIA

3agauax. Mcnonp3oBanue rpadukoB (QyHKUMHA ISl MCCIENOBAHMS IMPOLIECCOB U




3aBHCUMOCTEH, KOTOphIE€ BO3HMKAIOT MPH PELICHWU 3aJad M3 APYTUX Y4eOHBIX
JUCLUIUIMH U pealbHON KU3HU

Tema 5.6. Conep:kaHue y4eOHOI0 MaTepuaa 2
Oo6parHsble Ob6parnbie pynknun. OOpaTHble TpUroHOMETpudeckue (yHKIMU. VX CBOHCTBa U
TPUTOHOMETPUYECKHE rpaduxu
byHKIIUN
Tema 5.7. IIpakTnueckoe 3ansiTue Nel3. 8
Tpuronomerpuueckue Pemienne TpUroHOMETpUYECKUX YPaBHEHUN
YPAaBHEHHUS
Tema 5.8. IIpakTnueckoe 3ansaTue Nel4. 4
Tpuronomerpuyeckue [IpuMepel  TPUTOHOMETPHUYECKHE  HEPABEHCTBA. Pemenne  mpocrenmmx
HCPAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIE C HCIOJIb30BAHUEM CBOMCTB
byHKIMIA
Tema 5.9. IIpakTnueckoe 3anaTue NelS. 2
Pemenue 3a1a4 | TpuroHoMeTpu4eCcKue BhIPAKECHHUSI, YPABHEHHUS U HEPABEHCTBA
TPUTOHOMETPUHU KonTtposnpHast pabota no paszueny 5
Pasnen 6. [IpousBognas GpyHKIMH, ee IPUMEHEHHE 30
Tema 6.1. Monoronnocts | Conep:xxaHue y4eOHOr0o MaTepuasia 2
GbyHKIUH. OkcrpemyMsbl | [IpoMeKyTKM MOHOTOHHOCTH (YyHKIMH. MakCHMyMBl U MHHUMYMBI (YHKIIUH.
¢yskuun. Toukn s3xcTpemyma | Hanbosipliiee 1 HaMMeHblIIee 3HaueHUue (QYHKITMH HA TIPOMEXYTKE
Tewma 6.2. IlonsiTue Coaep:xxaHue yueOHOro MaTepuaJia 4
0 HenpepblBHOCTU pyHKIMK | HenpepbiBHbIe PyHKIMH. METOI HHTEPBAJIOB [IJIsl pELICHHS HEPABEHCTB
Tema 6.3. Coaep:xxaHue y4eOHOIro MaTepuaJia 2
[IpousBoaHas GyHKIUN [TpousBognas ¢yuknuu. IIpousBomubie dneMeHTapHbIX (QyHKIUNA. Dopmysl
HAaXOK/JICHUs MPOU3BOJHON CYMMBI, IPOU3BEAEHUS U YACTHOTO OK-01, OK-02,
Tewma 6.4. Coaep:xxanue yueOHOIro MaTepuaJia 2 OK-03, OK-04,
I'eomerpuuecknii cMbICH | 'eomMeTpudeckrii CMbICI MPOU3BOMHOM (yHKUMH — yriioBo Ko3hdULKEHT OK-05, OK-06,
IIPOU3BOIHOMN KacaTeJIbHON K Trpaduky (yHKIMHM B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky OK-07
byHKIMHA IIK.1.1
Tema 6.5. IIpodeccnonabHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COMepKaHue MPUKJIATHOTO 2
DuU3NYECKU CMBICIT | MOZLYJISA)
MIPOU3BOIHOMN IIpakTHueckoe 3ansaTue Nel6.
B npoecCUOHANBHBIX | Du3nduecKuii (MEXaHUYECKHI) CMBICI IPOU3BOAHOM. [IpUMEHEH E IPOM3BOJHOMN IS
3a1a4ax oTpeziesieHusl CKOPOCTH IPoliecca, 3aJaHHOT0 GopMyIioil uiu rpadukomM
Tema 6.6. Copnepxxanue yyeOHOro MmarepuaJia 4
IIpumenenne npousBogHOM | Bo3pactanne u yObiBaHWEe (YHKIHH, COOTBETCTBHE BO3pAcTaHUS W YOBIBaHUS

K UCCICIOBAaHUIO (PYHKIIHIA

¢yHKIMM 3HAaKy MNpou3BOAHOH. IlpuMeHeHHMe MPOM3BOAHOM K HCCIEJOBAHUIO




Ha MOHOTOHHOCTh U | GyHKIMHA HA MOHOTOHHOCTB M 9KCTPEMYMBI.
3KCTPEMYMBI
Tema 6.7. Conep:kanue y4eOHOro MaTepuaa 4
Hccnenoanue GyHKIMi Anroput™m uccienoBaHus (GYHKIUNA M TOCTpOeHUs ee Tpaduka ¢ MOMOUIBIO
U TIOCTPOEHUE rpaUKoB npou3BoaHoW. [locTpoenue rpaMkoB MHOTOWIECHOB C MCIIOJIB30BAaHUEM arrapara
MaTeMaTU4yecKoro ananusa. Micropust pa3BuTHs MaTeEMaTHYECKOT0 aHaJIM3a
Tema 6.8. Coaep:xxaHue y4eOHOIro MaTepHuaJia 2
Haubonbmee u HaumeHsluee | HaxoxaeHne HauOOJBINEr0 M HAWMEHBIIErO 3HAYeHHsS (YHKIMH Ha OTpE3Ke.
3HaueHus  GyHKUMH  Ha | [I[puMeHeHHe MPOU3BOIHOMN JUTS HAXOXKICHUS HAMIYYIIETO PEIICHHS B MPUKIIATHBIX
OTpe3Ke 3ajavax, JUIsl ONpENEeNeHHs] CKOPOCTH Tpollecca, 3aJaHHOro (opMysioNn uiu
rpaduKoM
Tema 6.9. IpodeccnonabHO OPUEHTHPOBAHHOE CO/IeP:KaHUE (COMepP:KaHue MPUKJIATHOTO 6
HaxoxneHue ontuMaiabHOro | MOLYJIsSA)
pesyapTata ¢ nomouipio | IlpakTHyeckoe 3ansitue Nel7.
HPOU3BOTHOM B | [Ipuknaanbie 3aa4, B TOM YHUCIIE COLUATBHO-I)KOHOMUYECKOTO U (PU3UYECKOTO
NPaKTUYCCKUX 3a1aqdax XapaKTepa, MX PCIICHUE CPEACTBAMUA MATEMATUYECKOr0 aHaIn3a
Tema 6.10. Pemenue 3anau. | [IpakTuyeckoe 3ansitue Nel8. 2
[IpousBoaHas ¢bynkuyn, | ludpdepennmpoanre  pynkumid. MccnenoBanue  QyHKOMH € TOMOIIBIO
€€ IPUMEHEHUE npoun3BoiHoN. Hanbonpliee 1 HauMeHblee 3HaueHUs] PYHKLIUU
KoHnTtposbHas paboTa 1o pazaeny 6
Camocmoamenvnan paboma Ned 4
Buinonnumos  epaguueckyro  pabomy no meme:  «llpumepwr hynkyuonanvHoix
3a8UCUMOCIENl 8 PealibHblX NpoYeccax U sAe1eHUsX)
Pa3znesn 7. MHOIOrpaHHMKH M TeJ1a BpallleHUs 44
Tema 7.1. Coaep:xxaHue y4eOHOIro MaTepuaJia 2
MHororpanHuKu [ToHsiTHE MHOTIOIpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTIOTPAHHMKA, BBIIYKJbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKAa MHOTOIPaHHUKA
Tema 7.2. Copaepxxanue yuyeOHOro MmarepuaJia 2
[Tpu3zma. IIpamasn | [Ipu3ma: n-yrojapHas mpu3Ma; TpaHU U OCHOBAHHS TPU3MBIL; MpsiMasi ¥ HaKIOHHAsS
Y TIPaBUJIbHAS TIPU3MBI IPU3MbI; OOKOBAs U MOJIHAS TOBEPXHOCTH MPU3MBI. DJIeMEeHThI pu3Mbl. [IpaBuibHas
npusma
Tema 7.3. Copepxxanue yueOHOro MmarepuaJia 2
[Tapannenenunen, Kyo [Tapannenenunen, NpsSMOYTOJIbHBIN Mapaenenunesa u ero ceoiictsa. Kyo. Ceuenue OK-01. OK-02
Ky0a, mapajuiesenumnesaa OK-O3: OK-0 4:
Tema 7.4. Conep:kaHue y4eOHOIr0 MaTepuaJa 2 OK-05. OK-06
[Tupamuga. IIpaBuibHas | [lupamuaa: n-yrojibHas NMHUpPaMHUaa, TPaHW W OCHOBAHWE IHPaMHJBI; OOKOBas H OI’<-07 ’
nupamMuia. VYcedennas | mojHasi MOBEPXHOCTh MHPAMUJIbI; PABWIBHAS M yCEUEHHAs MUpPaMHIA. DJICMEHTHI

IIK.1.1




nupamua nupaMu/ibl. Berarcienue 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMArOHAIH, YIJIbI

Tema 7.5. IIpakTuyeckoe 3ansitue Nel9.

boxosas u nosiHas | [Tnomaas 00KOBOM MOBEPXHOCTH U MOTHOM MMOBEPXHOCTH MPSIMOM ITPU3MBI, TIOMIA

[IOBEPXHOCTH IIPU3MBI, | OCHOBaHHI, TeopeMa 0 OOKOBOI MOBEPXHOCTH NMPSAMOM mpu3Mbl. [lnomans 60KoBOi

MAPaMU/IBI MOBEPXHOCTU U MOBEPXHOCTH NMPABUIHHON MHUPAMUbI, TEOpEMa O ILIOMAIN OOKOBOU
MIOBEPXHOCTH YCEYEHHOU MUPAMUBI

Tema 7.6. Conep:kaHue y4eOHOIr0 MaTepuaJa

JIBr>keHue B TPOCTPAHCTBE.
CummeTpus B IpOCTPaHCTBE

JIBuxkenue B npoctpancTBe. CUMMETpHUSI B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBLHO
TOYKHM, NPAMOHM, IUIOCKOCTH.  JJEMEHTBl CUMMETPUHM B  IUPAMHIAX,
napauIeaeuIe1ax

Tema 7.7.
[IpaBunpHbIE
MHOI'OTPaHHHUKH, UX CBOWCTBA

Coaep:xxanue yueOHOro MaTepuaJia

IlonsATEe MNpPaBUIBHOIO MHOIOTPAaHHUKA;, IIpaBWIbHAsA IpU3Ma M IIpaBUJIbHAs
NUpaMKJia; MpaBWIbHAS TPEYrojibHas NUpaMHAa U MPaBUIbHBIA TeTpasap; KyoO.
IIpencrasienue o0 MpaBUIBHBIX MHOTOIPAHHUKAX: OKTAdIp, AOAEKAdAP U UKOCAdIP.
JIBuKeHMe B IPOCTPAHCTBE. DJIEMEHThl CAMMETPUU B PABUIIbHBIX MHOTOIPAaHHUKAX

Tema 7.8. Cummerpus B | [IpodeccnoHAIBHO OPHEHTHPOBAHHOE COAEP/KaHME (COAePKAHUE NPUKJIATHOIO

npodeccumu. Ceuenus | MoayJis)

MHOTI'OTPaHHUKOB IIpakTHyeckoe 3ansitue Ne20.

B npoecCUOHANBHBIX | CHMMETpUSL B TIPUPOJAE, AapXMTEKType, TEXHUKE, B OBITY, B Ipodeccuu.

3azaqax Hcnonb3oBaHue JBW)KEHUH B INPOCTPAHCTBE NpPU pEIIEHUH NPOoQecCHOHATBHBIX
3ana4y. CeueHust nmpusmbl U nupamuibl. [locTpoeHne ceueHuit MHOTOTPaHHUKOB,
UCIIOJIB3YSl METOJ] CIEN0B. BBINOIHEHNE BEBIHOCHBIX INIOCKUX YEPTEXKEN U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp (B CBEPXY, COOKY,CHU3Y)

Tema 7.9. Copepxxanue yyeOHOro MmarepuaJia

Hunuuap, ero | [lunuuapuueckas MoBEpXHOCTh, 00pa3yroIIyue HUINHIPUUECKON MOBEPXHOCTH, OCh

COCTAaBJISIOLIHE. Ceuenne | MUIMHIPUYECKONW MOBEpXHOCTH. LIMmMHAp: OCHOBaHMsS M OOKOBas MOBEPXHOCTH,

HWIAHAPA oOpasyromiasi ¥ 0Ch; TUIONIAJAh OOKOBOW M TOJHOW MOBEpXHOCTH. M300paxeHue
LWIMHJpa Ha IockocTH. Pa3Béprka nunuuapa. CeyeHus: nuiauHApa (IIOCKOCTHIO,
napajuIeaIbHON WM MEePIeHAUKYJIISIPHON OCH IIMJIMHAPA)

Tema 7.10. Copepxxanue yueOHOro MmarepuaJia

Konyc, ero cocrasnstomue.
Ceuenue koHyca

Konunyeckasi moBepXHOCTh, 00pa3yIolie KOHUYECKOW MOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOW ToBepXHOCTH. KOHyC: OoCHOBaHWE W BepIIMHA, 00pasyromias U OCh;
TIOMIA/Ib OOKOBOM M MOJTHON OBEPXHOCTH

Tema 7.11.
VYceuennblii konyc. CeueHue
YCEUEHHOT'0 KOHYyCa

Conep:kaHue y4eOHOIr0 MaTepuaJa

Ycedu€HHBIN KOHYC: 00pa3ylolue W BBICOTA; OCHOBAHUS M OOKOBasi MOBEPXHOCTb.
N3o00pakeHne KoHyca Ha IIOCKOCTH. Pa3BépTka konyca. CedeHHs KOHYyca




(MJI0CKOCThIO, TapajUIeIbHOW OCHOBAaHHMIO, M IUIOCKOCTBIO, TPOXOJSINEH dYepes
BEPIINHY)

Tema 7.12. Conep:kaHue y4eOHOI0 MaTepuaa 2
Hlap u cepa, ux ceueHus Cdepa u map: ueHrp, paguyc, JuaMeTp; IIIOMAAb TOBEPXHOCTH cdepbl. BzanmHoe
pacrnoioxeHue chepbl U IITOCKOCTH; KacaTelbHas IJI0CKOCTh K cdepe. M300pakenue
cdepsl, mapa Ha mwiockocTH. Cevyenus mapa
Tema 7.13. Conep:kaHue y4eOHOIr0o MaTepuaa 2
[Tonsatue o0 oObeme Ttena. | [Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. OOBEM MUPAMHUIBI, IPU3MBI
OOBbEeMBbl MHOTOTPaHHMKOB M | IUIHHIpPA, KOHyca. O0BEM Iapa u miomiaas chepol
TEJ BpAIICHUS
Tema 7.14. Conep:xxanue yueOHOro MaTepuaJia 2
O0Bembl u mwiomanau | [TogoOHble Tea B MIPOCTPAHCTBE. CooTHOIIEHUS MEXAY MI01IaasiMu HOBerHOCTeﬁ
HOBerHOCTeﬁ l'IOI[O6HBIX T€I | g 0OBLEMAMU HOIIO6HI)IX TeJl
Tema 7.15. Coaep:xaHue y4eOHOIro MaTepHuaJia 2
Kom6unanuu MHuororpaHHuK, onrcanHbIi okoo cheprl. Chepa, BircaHHasi B MHOTOTPaHHUK WIIH
MHOIOTPAaHHUKOB M T€J | B TEJO BpalleHus. MHOTOTrpaHHUK, BIIMCAHHBINA B TEJIO BPAILICHUS
BpalIeHUs
Tema 7.16. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COAepKaHue MPUKJIATHOIO 4
Kom6unanuu MOJLYJI5l)
reomerpuyeckux  Ten  Ha | [IpakTuyeckoe 3ansitue Ne2l.
MIPaKTUKE Vcnonp30BaHne KOMOMHAIIMNA MHOTOTPAHHUKOB U TEJl BpallleHUsl HA MPAKTUKE
Tema 7.17. Pemenne 3anau. | [IpakTnueckoe 3ansaTue Ne22. 2
MuororpanaMkd M Tena | Beiuucnenne  BenwuuH  (ANMKMHA,  Yrol, O0BEM, IUIOMIAh  TOBEPXHOCTH)
BpaIieHus TEOMETPUUIECKUX (DUTYD, UCTIONB3Ys M3YUEHHBIE (POPMYIIbI U METOIbI
KonTponbHas pabota
Camocmoamenvnan paboma Ne5 4
Iloozcomosums npesenmayuu / pegpepamol / cooowenus no meme «Tena Ilnamona.
Apxumedosvl menay
Pa3znea 8. IlepBooOpasHas pyHkuum, ee npuMeHeHUe 12
Tema 8.1. Coaep:xxkaHue y4eOHOIro MaTepuaJia 2
IlepBooOpasHas pyHKIMU [TepBooOpaznas. Tabmuia nepBooOpa3HBIX OK-01, OK-02,
Tema 8.2. [Tnomane | Cogep:kanue yueOHOro MmaTepuajia 4 OK-03, OK-04,
KPUBOJIMHEIHOM  Tpanerwmu. | MHTerpan, ero reoMeTpuueckuii ¥ GU3HUECKuii cMbIci. BeluncieHne naTerpana 1o OK-05, OK-06,
®opmyna Herotona — | popmyne HeroTona-Jleitonuma OK-07
JletiOuuIta IIK.1.1
Tema 8.3. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAepPkaHue (Coaep:KaHue NMPHUKJIATHOTO 4
OnpeneneHHbli WHTETpaj | MOAYJIsl)




B npogeccuoHaTbHON
AEATEILHOCTH U KU3HU

IIpakTuyeckoe 3ansitue Ne23.

Pemenue 3amau Ha MPUMEHEHNUE MHTETpaja IS BEIYUCICHUS QU3UUYECKUX BEITHYUH
U IUIOLIaneH

Tema 8.4. Pemenue 3anau | [IpakTHyeckoe 3ansitue Ne24. 2

Ha Haxoxaenue | [leppoobpasHas u uHTErpal

nepBooOpazHon KonTponbnas paboTa mo paszneny 8

U ee IPUMEHEHHE

Pa3znen 9. Teopusi BeposATHOCTEH M CTATHCTHKA 26

Tema 9.1. Coaep:xanue yueOHOro MaTepHuaJia 2

[IpencraBnenue naHHbiX | [IpeacraBieHne maHHBIX ¢  momouipio  Tabmun w  gmarpamm.  Cpennee

U olMcaTrenbHas CTATUCTHKA | apudMeTHUecKoe, MeauaHa, HauOoJsiblliee W HaWMEHbIIee 3HAYEHUs, pa3Max,
JICIepCcusi, CTAHIaPTHOE OTKJIOHEHHUE YHCIOBBIX HA0OPOB

Tema 9.2. Coaep:xanue yueOHOro MaTepuaJia 4

CocraBienue tabnun | IipodeccnoHaIbHO OPMEHTHPOBAHHOE CO/lep KaHue (Colep:KaHne MPUKJIATHOTO

U AMarpaMM Ha MPaKTHKE MOJYJIsST)
[TepBuunas 06paboTKa CTATUCTHUECKUX MaHHBIX. [ paduyeckoe MX MpecTaBICHUE.
HaxoxnaeHue cpenHUX XapakTEpUCTUK, HAOMIOJaeMbIX JaHHbIX. [IpumeHeHue
CTaTUCTHYECKUX METOIOB JJIs pelieHus Mpo(ecCHOHANBHBIX 3a/1a4

Tema 9.3. Coaep:xxaHue yueOHOIro MaTepuaJia 4

Onepanun Haj coObITHAMM, | CrydailHble 3KCIEPHUMEHTHI (OMBITHI) U CIIydallHbIE COOBITHS. JIEMEHTapHBIC

HaJ BEPOATHOCTSMM. | cOOBITHS (McX0nbl). BeposTHOCTh ciayuyailHOro coObITHS. Ban30cTh 4acTOThl U

YcnoBHas BEpOATHOCTD BEPOSATHOCTH coOBITUI. CiydaiiHble OINBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTapHBIMU
coObiTusiMU.  BepodTHocTM  COOBITMII B ONBITAX C  PAaBHOBO3MOXKHBIMU
3JIEMEHTApHBIMM  coObITHAMHU. Omnepauuu Haja  COOBITUSAMHU:  IEepeceyeHHe,
00beIMHEeHNEe, TPOTUBOIOJIOXKHBIE COObITHS. Jlmarpammer Oinepa. dopmyna
CIIOXKEHMSI BEPOSTHOCTEM. YCIIOBHAs BEPOSTHOCTb. YMHOXXEHHE BEPOSTHOCTEH.
HepeBo ciryuaiiHOTo 3KkcniepuMenTa. @opmyiia MoJIHOW BeposATHOCTH. He3aBrucumeble
COOBITHS

Tema 9.4. Coaep:xxkaHue y4eOHOro MaTepuaJia 2

DneMeHTHl KOMOMHATOPUKH KomOunatopHoe mnpaBuiao ymHoxkeHus. IlepectanoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronpauk Ilackans. @opmyna 6uHoma HeroToHa

Tema 9.5. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAePKaHue (Coaep:KaHue NMPHUKJIATHOTO 4

BepositHOCTB MOAYJIs)

B npodeccuonanbubix | [pakTuyeckoe 3ansitue Ne25.

3aaadax Brruncienue BEeposSTHOCTEH ¢ MCHOJIb30BaHUEM (GopMysn KoMOuMHaTopuku. OreHKa
BEPOATHOCTH  COOBITHSI B NpPOQecCHOHANbHOM  JeATeNbHOCTH.  Perienue
npodecCHOHANTLHBIX 33/1a4 Ha BEPOSITHOCTh COOBITHSI

Tema 9.6. Conep:kaHue y4eOHOIr0 MaTepuaJa 2




Cepun  mocrnenoBaTeNbHbIX | BUHApHBINM cioy4ailHbIi ONBIT (MCHBITAHME), ycnex U Heynada. HesaBucumbie

UCIBITAaHUI ucnelTanusa. Cepust HE3aBUCHMBIX HCHBITaHMH 10 mnepBoro ycmexa. Cepus
HE3aBHCUMBIX MCIIBITAHUI bepHymm

Tema 9.7. Copnepxxanue yueOHOro MmarepuaJia 4

Cityuaiinbie BenmmunHEl | CiiyyaliHas BenuuuHa. Pacnipenenenue BeposTHOCTEH. Jlnarpamma pacnpeaeieHus.

U pacIpeieacHusl. [Ipumepsl pacmpeneneHuii, B TOM 4YHCJIE, T€OMETPHYECKOe W OWHOMHAIBHOE.

MaremaTtrueckoe OxuAaHue | YUCIOBblE XapaKTEPUCTHKH CIyYaHBIX BEJIHYMH: MATEMaTHUECKOE OXHIAHHE,

CIIy4aiiHOM BEJINYMHBI JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHueE. IIpuMepsl mpUMEHEHHs MaTeMaTH4YeCKOIo
OXKMJaHMUS, B TOM YHCJIE B 3aJa4ax W3 IOBCEIHEBHOM XU3HU. MaremaTHdeckoe
OXKuanue OMHApHOW CITydailHON BENMYMHBL. MaTeMaTH4ecKoe OXHJAHHE CYyMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTH4eCKOe OKUAAHUE U TUCIIEPCUS TEOMETPUUYECKOTO U
OMHOMUAIBHOIO pacnpeaeeHui

Tema 9.8. Coaep:xxanue yueOHOro MaTepHuaJia 2

3akoH  OosplmIMX ~ 4HMcen | 3aKOH OOJIBIIMX YUCET M €ro pojb B HaykKe, IPUpOJEe U oO0IuecTBe. BrIOOpOUHBIH

HenpepsiBHblE  cilydaiiHble | METO HWCCleoBaHMi. [IpuMepbl HENMpPEpBIBHBIX CIy4YalHBIX BeMW4YuH. DyHKIUS

BEJIMYMHBI (pacmpeiesieHns). | INIOTHOCTH pacipe/ieneHus. PaBHOMepHOe paciipeiesieHne U ero cBoiictsa. [lonsTrue

HopMmanpHoe pacnipesieieHue | 0 HOpMaJIbHOM pacIipe/ieIeHUH

Tema 9.9. Pemenne 3amau | [IpakTnueckoe 3ansTue Ne26. 2

KOMOMHATOPHUKHU, CTATUCTHKM | DiieMeHThl KOMOWHATOpUKH. COOBITHE, BEpOSTHOCTH COOBbITHA. CHOXEHHE U

U TEOPHUH BEPOATHOCTEN YMHOKEHHE BEPOATHOCTEN
KontposbHas pabdora no pazaeny 9

NuauBuayajbHbIi IPOEKT 36

IIpomexyTounas arrecranus (Jx3amMeH) 24

Bcero: 291




3. YcioBus peaau3anuu NporpaMMsbl 001eo00pa3oBaTeibHOM I CHUILTHHbI

3.1. lna peanu3amuM MPOrpaMMbl JUCHUILUIMHBI JOJKHBI ObITH NPEIyCMOTPEHBI
cjeayolne crenuaibHble MOMelleHusl:
Peammzammst mporpamMmbl  IUCHUIUIMHBI  TpeOyeT Hamuywmsi ydeOHOro KaOwHeTa
MaTeMAaTHKH.
O6opynoBanue yueOHOro kabuHera:
- OCAI0YHBIC MECTA MO KOJMYECTBY 00YJarOIINXCS;
- pabouee MEeCTO TPeToIaBaTes;
- KOMITJICKT Y4eOHO-HATJISTHBIX TTOCOOMIA;
- KOMITJICKT 3JICKTPOHHBIX BUICOMATEPHUATIOB;
- 3aJ]aHUS 11 KOHTPOJIBHBIX padoT;
- mpodeCCUOHATEHO OPUEHTHUPOBAHHBIC 33/ TaHHUS,
- MaTepuaibl PK3aMeHa. TeXHUYIEeCKHUE
cpeacTBa oOyUYeHUS:
- IEPCOHAJIBHBIN KOMIIBIOTEP C JUIEH3UOHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;
- IPOEKTOP C IKPAHOM.

3.2. Uudopmanunonnoe odvecnevyenne o0ydeHusi OCHOBHbIe MCTOUYHUKM:
1

bamvakoB M.M.Martematuka(6a30Bbiii ypoBeHs): yu. ans 10 ki.: CITO /
M. .bammmakos,- M. U3x, nentp «Akagemusi», 2014,- 304¢

2 banvakoB M.MIMarematuka(0a3oBbiii ypoBeHs): yu. juist 11ki.: CIIO /
M. . bammmakos,- M. U3a, ientp «Akangemusi», 2014,- 320c
3
bamvakoB M.M.MartemaTika. 3aqaqHuK: y4. OC. UL CTY. YYPEXKI. cpel, mpod.
oOpazoBanus / M.M.bammmaxkos,- 5-e u3a., crep,- M. U3n. nentp «Akagemusin, 2014,- 416¢
4 Owmenbuenko B.I1. Marematuka: yu. noc./ B.I1. Omensuenxo, 3.B. Kypbarosa,- 31.9-
e,ctep,- PoctoB H//1: ®ennkce, 2014.-380c.
5

Konsarun FO.M. Matematuka: B 2 xu. Ku.1: Y. moc. 11 cTy1eHTOB 00pa3oBat. yupex/i.
cpen. mpod. o6paz-s /HO.M.Konsarun,I'.JI.JIykankun, I'.H.fxoBnes;

[lon pen. I'.H.fIkoBnesa. - 5-e uzn. - M.: OO0 «M3xn-Bo Onukcy, OO0 «M13x-Bo «Mup u
O6pazoBanuey, 2008,- 656¢.

4 |https://urait.ru/book/matematika-512206 MartemaTnka : y4eOHMK JUIs

cpenHero npodeccruonaibHoro oopazosanus / O. B. Tatapuukos [u 1ap.] ; o oOrieit
penakuueit O. B. TatapuukoBa. — Mocksa : U3patensctBo FOpaiit, 2023. — 450 c.

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

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

Matemaruka. AnreOpa 1 Havyana aHanu3a. ba3oBblil yposenb: 10—11 kiaccsl : yueOHUK
i cpenHero obmiero oopasosanus / H. B. boromonos. — Mocksa : M3agarenscTBo FOpaliir,
2023. — 241 c.

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



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
https://urait.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-511816

511816 Dnarckas, H. FO. Teopust BeposiTHOCTEH 1 MaTeMaTHYeCKasi CTATUCTUKA : Y4eOHUK
1 IPAKTUKYM JUIsl CpeaHero npodeccuonanbHoro oopasosanus / H. FO. Dnarckas, E. P.
XakumysmuH. — Mocksa : U3patensctBo FOpaiit, 2023. — 399 c.

I[OHOJIHI/ITCJIBHLIC HCTOYHHUKH:

1. HayuHo-nomymsipHbIi pu3mKo-MaTeMaTudeckuii xxypHai «Kpaam»y. @opma nocrymna:
http://kvant.ras.ru

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

3. Bcepoccuiickue naTEepHET - onumnuaabl. @opma goctyna: https://online-
olympiad.ru
4. CropaBOYHMK 10 MATEMATUKE IS HIKOJBHUKOB. @opMa tocTyna:

https://www.resolventa.ru/denio/deniomath.htm
5. ®enepanpHblil noptan «Poccuiickoe odpazoBanue». @opma A0CTyIA:

http://www.edu.ru


https://urait.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-511816
http://kvant.ras.ru/
https://online-olympiad.ru/
http://school-collection.edu.ru/
https://www.resolventa.ru/denio/deniomath.htm
https://mathematics.ru/
http://www.edu.ru/

4. KOHTPOJIb U OlIeHKA Pe3yJbTATOB 0CBOEHUS 0011e00pa30BaTeIbHOM

AUCIHUITIINHBbI

KOHTpO.Hb H OHCHKA pPC3YyJIbTaTOB OCBOCHHIA O6IHGO6p330BaTeHLHOﬁ JAUCHUITIINHBI

pacKphIBalOTCS  4epes

JAUCHHUITIIMHAPHBIC

pe3ybTaThl,

HaIIPpaBJICHHLIC Ha

dbopMupoBaHue oOUMX U MPOQPECCHOHATBHBIX KOMIIETEHUUN MO pasjenamM U TeMaMm

coJiep>kaHus yueOHOTO MaTepuarna.

Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun OILIEHOYHBIX
KOMIeTEeHI[HA MepOonpPUsSITHSI
OK 01. Bseibupars cmocoosr | Tema 1.1, 1.2I1-o0/c, 1.3, 1.4 I1-o/c, 1.5I1- | TectupoBanue
peuieHust 3amaq | 0/c, 1.6, VYcerHblit onpoc
poQeCcCuOHaNbLHOM Tempbi 2.1 -2.12, 2.1311-0/c, 2.14. MaTtemaTnyeckuii
IEATEIBHOCTH [PUMEHUTEIIEHO Tempr 3.1 - 3.4, 3.511-0/c, 3.6. JUKTAHT
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
K pa3JIMYHbIM KOHTEKCTaM Temsi 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. [Ipencrasnenue
Tewmst 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, pe3yJIbTaTOB

6.9 I1-o/c, 6.10.
Temwr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15,

IPAKTHYECKUX padboT
KonTpoabnas padora

Temnr 8.1, 8.2, 8.311-0/c, 8.4. AL

Temnr 9.1, 9.2 I1-0/c, 9.3, 9.4, .

9.5 I1-0/c, 9.6 - 9.9. HPOMERYTOTHON

’ aTTeCTaIluu
OK 02. Hcnomws3oBars | Tema 1.1, 1.211-0/c, 1.3, 1.4 I1-o/c, 1.5I1- | TectupoBanue
COBpEMEHHbIE CpeJICTBa TomcKa, | 0/¢, 1.6, VYeTHBII onpoc
AHATI3A Temnr 2.1 - 2.12, 2.1311-o/c, 2.14. MarteMaTuueckuii
Y MHTEPIpeTauu HHGOpMaIHK Temer 3.1 - 3.4, 3.511-0/c, 3.6. JIMKTaHT
> | Temsr 4.1, 4.2, 4.311-0/c, 4.4.

" MHQOPMAIMONHEIC | Ty 11i 515455 TT-o/c, 5.6 -5.9. Hpencrasnenne
TCXHOJIOTHH Temnr 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pe3yIbTaToB
JUTS BBITTOJTHEHHS 3a7a4 | 6.9 I1-o/c, 6.10. MPAaKTHYECKUX paboT
npodeccuoHaIbHON Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, KonTtponbHas pabora
NEeATEILHOCTH 7.16 TT-o/c, 7.17. Brimonnenue

Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4. 33 IaHHi

Temrr 9.1, 9.2 I1-0/c, 9.3, 9.4, .

9.5 TI-0/c, 9.6 - 9.9. HPOMENYTOTHON

’ aTTecTaluu
OK 03. [Tnanuposars | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 IT-o/c, 1.511- | TectupoBanue
W peaNm3oBBIBaTh cobcTBeHHOE | O/C, 1.6, YcTHBIN ompoc
poQeCCUOHATBEHOE Tempr 2.1 - 2.12, 2.13MT-0/c, 2.14. MaTtemaTH4ecKuit
Hu JHUYHOCTHOE pa3BUTHE Tempr 3.1 - 3.4, 3.511-0/c, 3.6. JOUKTAHT
> | Temsl 4.1, 4.2, 4.311-0/c, 4.4.

PeITPUHAUMATEITHCKY IO Temsi 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. [Ipencrasnenue
ACATETBHOCTD Temsr1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, pe3yJIbTaToB

B 1npodeccuoHambHO cdepe,

6.9 I1-o/c, 6.10.

MPaKTUYECKUX padoT

HCIIOJIE30BaTh 3Hanusa | Tems! 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, KontponpHas padota

mo mpasooii u dunancosoi | /.16 II-o/c, 7.17. Brinonnenune

TPaMOTHOCTH B  Pa3lIUYHBIX Temsr 8.1, 8.2, 8.311-0/c, 8.4. 3aJaHuM

JKU3HECHHBIX CUTYaIHsIX Temrr9.1,9.2Tl-0/c, 9.3, 9.4, MPOMEKYTOUHOM
yan 9.5 I-o/c, 9.6 - 9.9. POMEAY

aTTecTaluu
OK 04. O¢dexktusno | Tema 1.1, 1.211-0/c, 1.3, 1.4 [T-o/c, 1.511- | [IpeacraBneHue
B3aMMOJIEHCTBOBATh o/c, 1.6, Pe3yIbTaToB




u pabotaTh B  KOJUICKTHBE

1 KOMaHe

Temer 2.1 - 2.12, 2.1311-0/c, 2.14.
Temrr 3.1 - 3.4, 3.5I1-o/c, 3.6.
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
Temrr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temn1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Teme1 9.1, 9.2 IT-0/c, 9.3, 9.4,

9.5 I1-o0/c, 9.6 - 9.9.

MPaKTUYECKUX padboT

OK 05. OcyiecTBisiTh yCTHYIO U

MHUCbMEHHYI0  KOMMYHUKAIIUIO
Ha TOCYJAapCTBEHHOM  SI3BIKE
Poccuiickoi denepanuu
c y4eToM 0COOEHHOCTEH

COOHUAJIBHOI'O M  KYJIBTYPHOI'O
KOHTCKCTa

Tema 1.1, 1.2I1-o0/c, 1.3, 1.4 I1-o/c, 1.5I1-
o/c, 1.6,

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.

Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.

Temr1 4.1, 4.2, 4.311-0/c, 4.4.

Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.

Temsl 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 I1-0/c, 7.9 - 7.15,

TectupoBanue
VYeTHBII onpoc
Maremaruueckuit
JUKTaHT
IIpencraBnenne
pE3yJIbTaTOB
IPAKTUYECKUX padoT
KonTposabnas padbora

Temnr 8.1, 8.2, 8.311-0/c, 8.4. 38 IAHHH

Temnr 9.1, 9.2 I1-0/c, 9.3, 9.4, .

9.5 IT-0/c, 9.6 - 9.9. MPOMEAYTOHHON

’ aTTecTaluu

OK 06. IIposiBnsate rpaknancko- | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 I1-o/c, 1.511- | YcTHBINM onpoc
NaTPUOTHYECKYIO nosumuio, | 0/¢, 1.6, [Ipencrasnenue
JIEMOHCTPUpPOBATh  oco3HamHoe | LeMPbl 2.1-2.12,2.1311-o/c, 2.14. pe3yJIbTaTOB
HIOBEJICHUE Temer 3.1 - 3.4, 3.511-0/c, 3.6. MPaKTHYECKUX paboT

Temsl 4.1, 4.2, 4.311-0/c, 4.4.
Ha  OCHOBE  TPAJMIMOHHBIX | Tov 5 1.5 4 55 [[-o/c. 5.6 -5.9 Brimonnenune
poccHiCKuX AYXOBHO- | Tewmpi 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.8, 3az1annit
HpPaBCTBEHHBIX 1eHHocrel, | 6.9 I1-o/c, 6.10. IIPOMEKYTOUHOMN
B ToM uucie ¢ yderom | Temsr 7.1-7.7,7.8 II-o/c, 7.9 - 7.15, aTTeCcTalllu
MEKHALMOHATEHBIX Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4.
" T ——— Temrr 9.1, 9.2 I1-0/c, 9.3, 9.4,

} P 9.5 I-o/c, 9.6 - 9.9.
OTHOIICHHIA, MPUMCHSITh
CTaH/IapPTHI
AHTUKOPPYIIIHOHHOTO
MOBEICHUS
OK 07. CopeiictBoBats | Tema 1.1, 1.211-0/c, 1.3, 1.4 I1-o/c, 1.511- | TectupoBanue
COXPAHEHUIO okpyxaromeii | 0/¢, 1.6, YceTHBII onpoc
cpems,  pecypcocbepeenmto, | LeMbl 2.1-2.12, 2.131T-o/c, 2.14. Maremarudeckuii
HpHMEHATS SHAHMS Tewmnr 3.1 - 3.4, 3.5I1-o/c, 3.6. MKTaHT
p Temr1 4.1, 4.2, 4.311-0/c, 4.4. n

0 W3MCHCHUN KIMMATa, | To\w 5154, 5.5 TT-o/c, 5.6 -5.9. pencTaBiIeHUE
TIPHHITAITHI OEpeIKITHBOTO | Tempr 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.8, pe3yabTaTOB
MPOU3BOJICTBA, spdextuBHO | 6.9 [T-0/c, 6.10. MPaKTUYECKUX padboT
JEICTBOBATH Temsr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, KonTtponsHas pabora

B ‘-Ipei’»BLI‘lafIHBIX CUTyaluiIxX

7.16 I1-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Temer 9.1, 9.2 IT-o/c, 9.3, 9.4,
9.5 I1-0/¢c, 9.6 - 9.9.

Brimonnenue
3aJaHuM
IIPOMEKYTOUHOU
aTTecTaluu




IIK.1.1. BpiOupars THUTIOBBIC

KOHCTPYKTUBHBIE
CTpOI/ITeJIbHBIX
3JaHUH.

peleHus
KOHCTPYKLUHI

Tewma 1.4;
Tema 2.13;
Tewma 3.5;
Tema 4.3;
Tema 5.5;
Tema 6.5, 6.9;
Tema 7.8, 7.16;
Tewma 8.3;
Tema 9.2, 9.5.

TectupoBanue
VYcrHbIi onpoc
MaremaTuueckui
JTUKTaHT
IIpencraBinenue
pe3yJIbTaTOB
MPAaKTHYECKUX paboT
Kontponbnas pabota
Brimonnenue
3aJaHUN
IIPOMEKYTOUHOU
aTTecTaluu




Brmonnenue OK3aMCHAITMOHHBIX

3aaHuI

OK 06. [TposiBSTH rpaskIaHCKO- P 1, P 5, P| TectupoBanue
NaTPUOTUYECKYIO MO3UIHIO, 6, P 7, P 8, | Verusii onpoc
JIEMOHCTPUPOBATH OCO3HAHHOE P9, P11 MaremaTuyeckuii AMKTaHT
MOBEJICHUE HAa OCHOBE TPAIUITMOHHBIX CamocrosTenbHas paboTa
00111e4eJIOBEYECKUX 1IEHHOCTEH, B TOM HuddepennmpoBaHHbIii 3a4€T
YHCJIe C YYETOM rapMOHHU3ALNH Brinonnenue sk3aMeHaIMOHHBIX
MEKHALMOHAIIBHBIX U MEKPEITUTHO3HBIX 3a1aHUI
OTHOILIEHUH, TPUMEHSATH CTaHJAPTHI
AHTUKOPPYIIIMOHHOTO TTOBEICHUS
OK 07. ConericTBOBaTh COXPaHEHUIO P 1, P 2, P| TecrupoBanue
OKpPY KaroIel Cpebl, 3,P4 VYerHbliit onpoc
pecypcocOepeKeHUI0, IPUMEHSITH PS5 P6 P MatemaTuyecKuii IMKTaHT
3HaHM 00 U3MEHEHUHN KINMAaTa, 7, P 8, P 9, | CamocrosarenbHas paboTa
MIPUHITAITEI OepexIIMBOTO npousBoacTBa, | P 10,P 11 JuddepennmpoBaHHbIii 3a4eT
3¢ (dEeKTUBHO JICHCTBOBATH B Brinonnenue s3K3aMeHaIMOHHBIX
Ype3BbIYANHBIX CUTYAIUSIX 3a/laHui
IIK 1.1 P 1, P 2, P| TecrupoBanue
AHanu3upoBath TpeOOBaHUS 3,P4 YcTHbIH ompoc
TEXHUYECKOTO 3aJaHHS HA PS5 P7, P MaremaTu4ecKuii AMKTAHT
MIPOCKTHPOBAHKE ITUPPOBBIX CUCTEM. 8,P9,P 10, | CamocrosrenbHas paboTa

P11 JuddepennmpoBaHHbIii 3a4eT

BI)IHOJIHGHI/IG 3K3aMCHAIIMOHHBIX
3aJIaHUN




5. TEMATHUKA HMHAWBHUAYAJBHbIX ITPOEKTOB.
1. Ponp MmaTeMaTUKH B COBPEMEHHOM MUPE

2. MaremMaTtnka B HAyKE U TEXHUKE
3. llenu u 3aauu u3y4eHUs MaTeMaTHKHU Tpu ocBoeHuu npodeccuii CI10
4. Pa3zBuTHE MOHATHA O YHCIIE

5. [Ipumenenune rpaduKoB THHEHHONW (PYHKITUN B Pa3IMIHbBIX cepax KU3HU: B
ObITYy, B PO eCCHOHANBHON JEATEITLHOCTH

6. MaremaTuka B 1maxmarax

7. MaTeMaTu4ecKuii OuIbsIp.

8. 10 cioco0oB perieHus: KBapaTHbIX YPaBHCHUIN

9. MaremaTuka 1 Ciopt

10. MaTtemaTuka B UHQOPMAITMOHHBIX TEXHOJIOTHUSIX

11. MaremaTtnueckoe Hacnenue [IpeBueii Pycu

12. Ilpunnecca Hayku — Copbsi BacunbeBna KoBanesckas
13. 1o cnenam llepnoka XoaMca UM METOJIbI PELICHHS JIOTUYECKHX 3a7a4
14. I'apMOHHMS 30JI0TOTO CEYEHUS

15. MaremaTuka B CKa3kax

16. Bennkne MaTeMaTUKU IPEBHOCTH

17. PazBuTHE TPUTOHOMETPUU KaK HAYKH

18. 3HaueHre MpOU3BOAHON B Pa3IMYHBIX OOJACTAX HAYKH
19. @yHKIIMYU B KU3HU YEIOBEKA

20. Kak yuyninuch MateMaTUKe JIETH B IPOILLLJIbIE BPEMEHA
21. MaremaTUKH ¥ UX OTKPBITUS B TObI Bennkoit OTe4eCTBEHHOM BOHBI
22. IIpoucxox1eHrue reoOMeTpun

23. Iludarop u ero 3HaMmeHUTasi TEOpEeMa

24. AnreOpa JIOTHKH U JIOTHYECKUE OCHOBBI KOMITBIOTEPA
25. Becb Mup Kak HarisiiHas r€OMEeTpus

26. 'eomeTpust ropsiieit cBeun

27. 'eomeTpust JOKIS U CHEra

28. DneMeHThI TEOPUU BEPOSITHOCTEN B UTPE JOMUHO

29. Posb Urp ¥ pUCYHKOB B MaTEMATHUKE

30. ®okyChl B MATEMATHUKE

31. [IpuMeHeHne MaTeMaTUYECKOTO anmnapara JJis petieHus 3a1ad no Gu3nke



32. MaTtemaTu4ecKue 3a/1a4u O Bpele KypeHUs

33. IlokazatenbHbIe U JIOrapu(pMUUIECKUE HEPABEHCTBA

34. ®u3nyeckuil CMBICI MPOU3BOJHON U €€ MPAKTUYECKOE TPUMEHEHUE
35. McTtopusi KOMIUIEKCHBIX YHCEI

36. Teopembl Menenasi, Uesl, [ITonemes

37. OpuramMmu — reomeTpusi OyMa)xHOTO JINCTa
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