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1. O0mas xapakrepucTuka padodeil mporpaMMbl 0011e00pPa30BaTeJIbHOIM
AUCHMILNIMHBI«MaTeMaTHKA»

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHoHATbHOI
o0pa3oBarteabHoi mporpammbl CIIO:

O6meoOpa3oBaTenbHAS JTUCITUTUTIHA «Marematuka SIBIISICTCS
00s3aTeTbHOM  YacThl0  OOIIe00pa3oBaTeIbHOrO  IMKJIa  00pa3oBaTENbHOM
nporpammel B coorBercTBUU ¢ OI'OC cneunansHoctu 23.02.08 CrpoutenscTBo

KCJIC3HBIX JOPOT, IIYTh U ITYTCBOC XO3SHCTBO.

1.2. llesan u muIaHupyeMble pe3yJbTaThl OCBOCHUS JUCHUIIIHHBI:

1.2.1. Heapb AuCUUIIHHBI
Conepxanue IPOTPAMMBI 00111600 pa30BaTEIbHOM JHACIUTUTAHBI

«MaremaTtuka» HalpaBIE€HO Ha JOCTHIKEHUE pE3yJbTaTOB €€ HW3Y4eHUs B
coorBercTBUM ¢ TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM

HarnpasieHHocTi ®I'OC CIIO.

1.2.2. TIlnanupyemble pe3yJbTaTbl OCBOEHHSI  001e00pa3oBaTeIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO
Oco06o¢ 3HaueHHE TUCHUIUIMHA UMEET npH (GopmupoBaHuu U pa3zButu OK

01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07 u IIK 1.2.



O01mme KoMIIeTeHI NN

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oomue

I[ncumumﬂapnme

OK 01

BbiOupath criocoObl pereHus
3aad npodeccuoHaIbHON
MesTeIbHOCTH IPUMEHHUTEIBEHO
K Pa3IMYHBIM KOHTEKCTaM

FOTOBHOCTh K TPYAY,
MacTepCcTBa, TPYIOII00UE;

OCO3HAHUEC N CHHOCTHU

aKTUBHOH

TOTOBHOCTH K IEITEIBHOCTH
TEXHOJIOTHYECKOW W COLMAaJIbHOW HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHHUPOBATh M
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTD;

- HHTEpEC K pa3IndHbIM chepam npodheCCHOHATLHOM
eI TeILHOCTH,
OsBiagenue

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHUBEPCAIbHBIMU y4eOHBIMH

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOATCIIBHO Q)OpMYJ'II/IpOBaTL

paccMaTpuBaTh €€

y
AKTyaJIM3UpoBaTh MpoliIeMy,
BCECTOPOHHE;

yCTaHABJIMBaTh CYLIECTBEHHBIH MNpPHU3HAK WM

OCHOBAaHUA  IJIs1 CpaBHCHI/Iﬂ, KJ'IaCCI/I(bI/IKaHI/II/I Hj
000OIICHHS;
- OmpeAeNATh IeTU  JCATCIBHOCTH, 3a7aBaTh

MMapaMETPhl 1 KPUTCPHUU UX JOCTUIKCHUSA
- BBIABJISITb 3aKOHOMCPHOCTU W IPOTUBOPCYUHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTUBLI B JACATCIBHOCTH, OLICHUBATD
COOTBCTCTBUEC PE3YJILTATOB ILICJIAM, OLICHUBATH PUCKH
[MOCJIEICTBUI ACATCIIbHOCTH,

- Pa3BUBATHh KPCATHUBHOC MBIINIJICHUEC IIPU PCUHICHUHY

-BJIAJIETh METO/IAMHU JIOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3ajad; yMeHue (OpMyIHpOBaTh ONPEAEICHNUs, AKCUOMBI 1
TEOpPEMBI, IPUMEHSTh UX, TPOBOJIUTH JOKa3aTeIbHbIC
paccyKIeHUs B XO/1€ PELICHUs 3aay;

- YMETh OIIEPUPOBAThH MOHATUSIMHU: CTEIIEHb YUCIIA, JJorapupm
Y1CIIa; YMEHUE BBIIOJIHATH BHIYMCICHUE 3HAUCHUN U
peoOpa3oBaHus BBIPAKEHUH CO CTENEHAMU U JIorapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHAIIBHBIX BRIPAXKCHUH;

- YMETh OIIEPUPOBATH MOHATHIMHU: PAlMOHAIBHEIE,
MppanroHalbHbIC, TOKA3aTeNbHbIC, CTETICHHBIE,
orapupMIUUECcKue, TPUTOHOMETPUYECKIE YPAaBHEHHS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETh OIEPUPOBATh MOHATUAMU: (QYHKIIUS, HETIPEPBIBHAS
(byHKLMS, TPOU3BOIHAS, IEPBOOOpA3HAs, ONPEACTICHHBIH
MHTETpaj; yMETh HaXOUTh POU3BOAHBIE HIEMEHTAPHbBIX
(byHKINH, HCTIONB3YS CIPABOYHBIE MAaTEPHAIIBL; UCCIIETOBATH B
MPOCTEUIINX CIy4asiXx GYHKIUU HA MOHOTOHHOCTH, HAXO/IUTh
HarOOJIbIIME M HANMEHBIITNE 3HAYCHNS (DYHKIIMIA; CTPOUTH
rpadvKi MHOTOWJIEHOB C UCIIOJIb30BAHKUEM ammapara
MaTeMaTHYeCKOro aHAJIN3a; IPUMEHSTh TPOU3BOIHYIO MTPH
pELLICHUH 33/]]a4 Ha JBI)KEHUE; peliaTh MPaKTHKO-
OpUEHTHPOBAHHBIE 33/1a41 HAa HAUOOJIbIIINE U HAUMEHbBIIINE
3HAYEHUs, HA HAXOXKJCHUE ITyTH, CKOPOCTH M YCKOPEHHUS;

- YMETh OIIEPUPOBAThH MOHATHIMHU: PallMOHANIbHAs QYHKLINS,
rokasareibHasi QyHKINS, CTeNeHHas QyHKIus,

PKU3HEHHBIX TIPOOIIEM

nmorapudmuueckas QyHKLINS, TPUTOHOMETPUYECKUE PYHKIIUH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BIIQJCTh HAaBBIKAMU y4eOHO-HCCIICOBATEILCKON M|
[IPOCKTHON JIeATEIHHOCTH, HABBIKAMU DPa3pelICHUS]
po0em;

BBISIBJISITH  TIPUYMHHO-CIICJICTBEHHBIC
AKTyaJIM3UPOBATh 3aJlavy, BBIIBHIaTh THIIOTE3Yy €€

CBiA3U H

[PCHICHUS, HAXOAUTb apryMCHTBI JJIS1 JOKA3aTCIbCTBA

CBOMX YTBEP)KJICHMM, 3aJaBaTb IapaMeTpsl U

KPUTEPUU PELLICHHUS;
- QHAJIM3MPOBATh IIOJYYEHHBIE B XOJ€ pELICHUs
3a7a4d  pe3yJbTaTbl, KPUTUYECKH OLICHUBAaTh WX

JIOCTOBCPHOCTb, IIPOrHO3HUPOBATH HU3MCHCHHC B
HOBBIX YCJIOBUAX;
-~ YMCTb NEPCHOCUTH 3HAHUA B IIO3HABATCIIBHYIO U

IIPAKTUYICCKYIO o0actu KHU3HCACATCIIbHOCTH,

- YMCTB I/IHTerI/IpOBaTI) 3HAHUA n3 pa3HI)IX
MpeAMETHBIX 00JIacTeH;

- BBIABUTAaThb HOBBIC niaeu, npeﬂnaraTL
OpI/IFI/IHaHI)HI)IG IIoaXOabl 1 pemeHI/m;

)5 CIIOCOOHOCTD 150:4 HCIIOIL30BaHHUsA B

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

0OpaTHbIe (YHKINU; YMEHHE CTPOUTDH IPapUKH U3yIEHHBIX
(yHKINH, UCTIONB30BATh TPAPUKH MPH U3YYEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
[IPEMETOB U 33Ja4 U3 PealbHOM KU3HH; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/y BEJIMUYNHAMY;

- YMETh pelIaTh TEKCTOBBIE 331a4M Pa3HbIX TUIIOB (B TOM YHCIIe
Ha MPOLIEHTHI, JOJIHM U YaCTH, Ha IBUIKEHUE, paboTy, CTOUMOCTh
TOBApPOB U YCIIYT, HAJIOTH, 3a]1a41 U3 O0JIACTH YIIPaBICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU ); COCTABIIATH BBIPAKEHUS,
YpPaBHEHHsI, HEPAaBEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 331a4H,
MICCIICIOBATh MOJyYEHHOE PEIICHHE U OLIEHUBATh
[IPaBOII0100HOCTh PE3YJIbTATOB;

- YMETh OIIEPUPOBAThH MOHATUIMU: CpeaHee apu(pMETUUYECKOE,
MenraHa, HauboJiblee U HauMeHbIlee 3HaUYCHUsI, pa3Max,
criepcus, CTaHAapTHOE OTKIOHEHHE YHCIOBOr0 Habopa; yMeTh
M3BIICKATh, MHTEPIPETHPOBATH HH(POPMAITHIO, TPEICTABICHHYIO
B Ta0HIaX, HA JUArpaMMax, rpadukax, OTpakarolyto CBOMCTBA
[peabHBIX MPOIECCOB H SBICHUIA; IPEACTABISATh HHPOPMAIIHIO C
MTOMOIIBIO TAOJIHII U TUarpaMM; UCCIIeIOBaTh CTATHCTHIECKHE
TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaduecKuX METOJI0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHIMU: CIIy4aiHBIN ONBIT U
CilydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS; YMEHUE
BBIUUCIISATH BEPOSITHOCTD C UCIOJIB30BaHUEM IpahUUECcKUX
METO/IOB; IPUMEHSTH (DOPMYJIBI CIIOKEHUS B YMHOKCHUS
BEPOATHOCTEH, KOMOMHATOPHBIE PaKThl U (HOPMYIIBI IPU
PEIICHUH 33/1a4; OLIEHUBATh BEPOSTHOCTH PEaTbHBIX COOBITHH;
3HaKOMCTBO CO CITyYaiHBIMH BETHYMHAMU; YMEHUE TPHUBOIUTH




[IPUMEPBI MPOSIBICHUS 3aKOHA OOJIBIINX YHCET B IPUPOTHBIX U
0OIIIECTBEHHBIX SIBICHUSX

- YMETh ONEPUPOBATH MOHATHAMU: TOUKA, IPSIMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAHHBIN YIrOJI, CKPELIUBAIOIIUECS MIPSIMbIE,
[apajyIeIbHOCTh U MEPIEHAUKYISPHOCTh NPSAMBIX U IUNIOCKOCTEH,
YTOJI MEKAY IPSMBIMH, YTOJI MEXY IPSIMOM U INIOCKOCTBIO,
YTOJ1 MEXKAY TIIOCKOCTSIMH, PACCTOSIHUE OT TOUKH J0 MIOCKOCTH,
paccTOsIHUE MEXAY MPSMBIMHU, PACCTOSIHHE MEKIY TUIOCKOCTSIMH;
YMEHHUE HCIIOJIb30BaTh MPH PELICHUHN 331a4 U3yYCHHBIEC (DaKThI U
TEOpPEeMBI IJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOIIETO MUPA;

- YMETh OIIEPUPOBAThH MOHATUSIMU: MHOIOI'PAaHHUK, CEUCHHE
MHOTrOIpaHHMKa, Ky0, mapajuienenunes], pusMa, Iupammia,
¢durypa 1 moBepxXHOCTb BpallleHUs, LIMJIMHP, KOHYC, 11ap, chepa,
ceueHus! (pUrypsl BpalleHus, IIIOCKOCTb, Kacaromascs cepsl,
[MUINHAPA, KOHYCA, TUIONIA b TIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYca, IIWINHJpA, TUIomaab chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MTapajuIeenuIe/1a, TMPaAMHIBI, TIPU3MBI,
[UIMHPA, KOHYCa, [Iapa; yMeHHEe N300pakaTb MHOTOTPaHHUKH
1 TIOBEPXHOCTH BpAILEHUsI, UX CEUYEHUS OT PYKH, C TIOMOIIIBIO
YEePTEIKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
pacro3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPABUIIbHbIE MHOTOTPAaHHUKHY;

- YMETh OIEPUPOBATH MOHATUAMU: JIBHKEHHUE B TIPOCTPAHCTBE,
M0J00HBIE (PUTYPHI B TIPOCTPAHCTBE; HCITOJIF30BATh OTHOIIICHHE
riomiaiel moBepxHocTel 1 00beMOB OJOOHBIX GUTYD MTPU
pEIIeHUH 3a1ad;

- YMETh BBIYHCIIATh TEOMETPUIECCKHE BEIMIMHBI (JUTHHA, YOI,




rioniaib, 00beM, IJIOMAAb IOBEPXHOCTH ), UCTIONb3YS
M3YYCHHBIE JOPMYIIBI U METO/IBI;

- YMETh OIIEPUPOBATH IMOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKQJIIPHOE IPOU3BEACHUE, YTOJl MEXIY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BECHNE BEKTOPA HA YHUCIIO; HAXOIUTH C
MOMOIIIbIO U3YUEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3Ka,
[PACCTOSIHUE MEXKY ABYMS TOUKAMU;

-yMETb BBIOMPATh MOAXOIAIINNA U3YYEHHBIN METO JJIS pEIICHUS
3aJla4M, PacliO3HaBaTh MaTeMaTHIECKUe (DaKThI U
MaTeMaTUYeCKUe MOJICIH B IPUPOIHBIX U OOIIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE PUBOJIUTh IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTeMaTUYeCKOW HayKU.

OK 02

lcrionp30BaTh COBPEMEHHBIE
CpeACTBa MOUCKA, aHAJIN3A U
MHTEpIpeTaluy HH(OpMaIuy,
1 MH(OpPMaIIMOHHBIE
TEXHOJIOTUH ISl BBIITOJIHEHUS
3ajjau NpoQeccuoHaNbHOM
NESTEIbHOCTH

B 005acTH LIEHHOCTH Hay4YHOT'O MIO3HAHUS:

-c(OpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd U OOILIECTBEHHOW IpPaKTUKU,
OCHOBaHHOTO Ha Jiasnore KYJBTYP,

CIOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MeCTa B
[TOJINKYJIbTYPHOM MHPE;

- COBEPILIECHCTBOBAHME S3BIKOBOM M YUTATEIbCKOH
KyJIbTYypbl KaK CpEICTBAa B3aMMOJEHUCTBUS MEXKIY
ITFOIBMU Y TIO3HAHMS MUPA;

OCO3HAaHUE II€HHOCTH HaquOﬁ JCATCIIBHOCTH,

TOTOBHOCTbH OCYILICCTBJIATH IIPOCKTHYIO H

MICCIIEIOBATENbCKYIO JIEATEIbHOCTh MHAWBHUIYAJIBHO
U B TpyIIIIe.

- YMCTb OINCpHUPOBATH IIOHATUAMMU: PALUOHATIbHAA q)YHKHI/Iﬂ,

byHKIHS, byHKIIHS,
morapudmuueckas (QyHKUMS, TPUTOHOMETpPUUYECKHE (DYHKIINH,

[oKazareabHast CTETIeHHas
oOpaTHble (DYHKIMH; YMEHUE CTPOUTh TIpapUKd H3YUEHHbIX|
(byHKLINH, MCIIONB30BaTh IpauKyd MPU M3YYEHHM IPOLECCOB U
3aBUCUMOCTEH, MNpH peleHUH 33a7ad U3 JIPYIHX Yy4eOHbIX
[PEIMETOB U 33734 U3 pealbHOM JKU3HU; BBIpaXaTh (GOPMYIaMu
3aBCHUMOCTH MEKIy BEJIUYNHAMU;

- - yMeThb CBOOOJHO ONEpUpPOBATh MOHATHSIMH: JIBUXKEHHE,
MapajuleNbHBI  MEPEeHOC, CHUMMETpUs Ha IIJIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MO00Us, MOIOOHBIE
(buUryphl; yMETh paclio3HaBaTh PaBHBIE U MOJ0OHBIE (UTYPHI, B
TOM YHCIIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;

- YMETb HaXxOAWTb T'€OMETPUYECKUE BEIUYMHBI (IJIMHA, YIOJI,

8



OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
I[IO3HAaBATCIIbHBIMHNU HeﬁCTBHHMI/I:

pabota ¢ uH(pOopMaIHEH:

- BJIAZICTh HaBBIKAMH TIOJIYYC€HUS WHPOpMAIUU W3
MCTOYHUKOB  pPa3HbIX  THIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh TIOUCK, aHAU3, CHCTEMATH3AIHI0 U
MHTEPIPETAIMI0 HHOOPMAIIMKA PAa3IMYHBIX BHIOB U
(dhopM TIpeICTaBICHHUS,

- CcOo3JaBaTh TEKCTHl B pPa3MYHBIX (Qopmarax ¢
YyIeTOM Ha3HaueHWs uWHGOpMAIMM U  LEJIEBOMH
ayJIUTOpUHU,  BBIOMpas  ONTUMAIBHYIO  (opMy
[IPEICTABICHUS U BU3yaIH3alliu;

- OLCHUBATh  JIOCTOBEPHOCTh,  JICTUTHMHOCTH
WHpOpMAIlMK, €€ COOTBETCTBHE TIPAaBOBBIM M
MOPaJIbHO-3THYECKUM HOpMaM;

- HUCIOJIb30BAaTh CPENCTBA HWH(POPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pEeIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpPraHM3allMOHHBIX ~ 33Jad  C  COOJIOJICHHEM
TpeOOBaHWH SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
THTHEHBI,  PeCypcocOepeKeHus, TPaBOBBIX  H
ATUYECKUX  HOPM, HOPM  WH(OPMAIOHHOH
0C30IMacHOCTH;

- BJIQJICTh HABBIKAMU pACIO3HABAHUS W 3allUTHI
nHpopManuy, HHPOPMALMOHHOW  0E€30MacHOCTH
TTMYHOCTHU

[10111a/1b, 00BEM, TUIOIIA/Ib TOBEPXHOCTH)




OK 03

[lmanupoBaTe 1
[pEaIM30BBIBATH COOCTBEHHOE
npodeccroHaIbHOE U
ITMYHOCTHOE Pa3BUTHE,
[peAPUHUMATEIBCKYIO

e TeNIbHOCTD B
npodeccruoHanbHOM cdepe,
MCII0JIb30BATh 3HAHUS 110
(bMHAHCOBOW TPAMOTHOCTH B
Pa3JINYHBIX KU3HEHHBIX
CUTYaIIsIX

B o0nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHUS:

-- C(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS,
PTHYECKOTO OBEICHHUS;

- CIIOCOOHOCTH OIICHMBATh CUTYAllMIO M MPUHUMATH
OCO3HaHHBIE PEIIEHUsl, OPUEHTUPYSACh HA MOPAIbHO-
HPABCTBEHHbIC HOPMBI U [IEHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOWYIMBOTO OyIyIIIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMTEISIM U
(w1M) IpyruM 4jieHaM CEeMbH, CO3JaHUI0 CEMbU Ha
OCHOBE  OCO3HAaHHOTO  IPUHATHS  LIEHHOCTEH
CEMEMHON >KM3HHM B COOTBETCTBUU C TPAJUIHSIMHU
HapoaoB Poccuu;

OBnaneHue  yHUBEPCAIbHBIMU

MEeCTBUSIMU:

PEeryjIATUBHBIMHA

Q) CAaMOOPTaHU3AIS:
- CaMOCTOSITEIIPHO OCYIIECTBISTH MO3HABATEIHHYIO
e TeIIEHOCTD,

BBIABIIATH HpO6J'IeMBI, CTaBUTh H

dhopmynupoBaTh COOCTBEHHBIE

O6p830B21TCJ'ILHOI>i ACATCIIBHOCTH W KU3HCHHBIX

3a71a4u B

CUTYyalUIX;
- CaMOCTOSITEJIBHO COCTaBJIATh IUIAH  PEIICHHUS
NpoOJeMBl € y4eTOM HMEIOIIMXCS  PECypCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CrocoOCTBOBaTh (OPMHUPOBAHUIO U  TPOSIBICHUIO
[TUPOKOW SPYAUIIUA B Pa3HBIX OOJACTAX 3HAHUM,

- yMEThb OIIEpPUPOBATH MTOHATUSMM: paluoHalbHbIE,
MPPALMOHAJIBHEIE, II0Ka3aTeNbHBIC, CTEIICHHBIE,
norapuMUUECKUe,  TPUTOHOMETPUYECKHE  YPaBHEHUS  H

HEPaBEHCTBA, UX CUCTEMBI;

- yMETb OIEpPUpPOBaTh MOHATHSIMH: MHOTOTPAHHUK,
MHOTOTpaHHHMKa, KyO, Mapaielenurne], Mpu3Ma, IUpaMuja,
dburypa v moBEpXHOCTh BpaIlleHUs, IUIMH]IP, KOHYC, Iap, chepa,

CCUCHUC

CeUCHUs (UTYpHl BpaIleHUs, TUIOCKOCTh, Kacaromascsi cqepsl,
HUJIMHApA, KOHYCA, IUI0MAaAb MOBCPXHOCTH NUPaAMHUALI, IIPHU3MBI,
wiomanas  chepsl, KyOa,
napajuieNienuneaa, MUPaMHUIBI,

KOHyca,  IMJIMHIPA, 00BeEM

[IPSIMOYTOJIBHOTO IIPU3MBI,
[WIMHApA, KOHYyca, 11apa; yMEeHUue U300pakaTb MHOIOI'paHHHUKH
1 TIOBEPXHOCTH BPAILEHUSA, UX CEYECHHUS OT PYKH, C IOMOILBIO
YCPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB;

paCrno3HaBaTb CUMMCTPHIO B IMIPOCTPAHCTBE; YMCTb PACIIO3HABATDH

YMETh

[MPaBUJIbHBIC MHOTOTPAaHHUKU

YMETh ONEPUPOBATH MOHATHAMU: IPSAMOYTOJbHAs CHCTEMA)
KOOPJIHMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATBHI BEKTOPA,
CyMMa
BEKTOPOB, HaxOIUTb
MOMOILBIO U3YYEHHBIX (POPMYJ KOOPIMHATHI CEPEAMHBI OTPEe3Ka,
[PACCTOSIHUE MEXAY ABYMS TOUKaAMHU

CKaJISIpHOE TIPOM3BEIEHUE, Yrold MEXAYy BEKTOpaMy,

MMPONU3BCACHUC BCKTOpAa Ha YHCIIO,

[MOCTOSIHHO TIOBBIIATh CBOM 00pa3oBaTeNIbHBIN 1|

10



KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJB30BAaTh MPHEMbl pe(IeKCHUH AN  OILCHKH
CHUTYaIlH, BHIOOpA BEPHOTO PELICHUS;

- yMETh OLCHMBAaTh PHUCKM U CBOEBPEMEHHO
[IPUHUMATh PELICHUS 110 UX CHUKEHHIO;

B) SMOIIMOHAJIBHBIA WHTEIJICKT, IPEANOoIararonyi
c(hOpMUPOBAHHOCTD:

BHYTPCHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpeMIICHHUE
K JOCTH)KCHHIO IIeId M YCIEXy, OINTHMH3M,
MHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, MCXOISI W3
CBOMX BO3MOKHOCTEH;

- SMIATUH, BKIIOYAIOUIEH CHOCOOHOCTH IOHUMATH
OMOIIMOHAJIBHOE COCTOSIHUE APYIHX, YYUTBHIBATH €TO
[PU OCYIIECTBICHUH KOMMYHHUKAIUH, CIIOCOOHOCTH
K COUYBCTBHUIO U COTIEPEKUBAHUIO;

- COITMAJIbHBIX HaBBIKOB, BKIIFOYAIOIINX CITOCOOHOCTH
BHICTPAWBAaTh OTHOIIEHUS C JAPYTUMH JIIOJBMH,
3a00TUTHCS, TMPOSBISTH WHTEPEC M pa3pemarh
KOH(JINKTHI

OK 04

D¢ hexkTuBHO
B3aMO/ICMICTBOBATH U
paboTaTh B KOJUIEKTHBE 1
KOMaH/1e

FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEEIIEHUIO;

-OBJIaJICHWE HaBBIKAMH y4eOHO-HMCCIIeIOBATEIhCKOM,
[MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;
OBJIaicHNE YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU
NEHCTBUSAMMU:

- TOHMMaTh MW MCIOJb30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ MHIMBUyaTbHOU paboThI;

YMEThb ONEpPUPOBaTh NOHATUAMM: CIy4alHBIM OIBIT WU
cilydyaifHOe COOBITHE, BEPOSTHOCTb CIIy4aifHOTO COOBITHS; YMETh
BBIUMCIISATH BEPOSTHOCTh C HCIOJB30BaHUEM TIpadUyecKuX
METOJIOB; TMPUMEHATh (OPMYNBI CIOXKEHUS M  YMHOXXECHHUS
BEPOATHOCTEH, KOMOMHATOpHBbIE (akTel U  (HOpMyNbl TpH
pellIeHnn 3ajlay; OLIEHHWBATh BEPOSITHOCTU peajbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4allHBIMM BEJIMYMHAMH; YMEHHE MPUBOAUTH
[IpUMEpPbI MIPOSBJICHUS 3aKOHA OOJIBIIMX YKCET B MPUPOAHBIX U
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- TOpPUHUMATh 1IeJIM COBMECTHOW JIESITEIIbHOCTH,)
OpraHU30BBIBATh U KOOPAMHUPOBATH JACHCTBUA 1O €€
TOCTHIKCHUIO: COCTAaBIISITh 1a" JIeHCTBUH,
[pacrpenenaTh Pojid C y4eTOM MHEHHH Y4aCTHUKOB
00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJMHHUPOBATH U BBIMOJIHATH PabOTy B YCIOBHUSAX
PEAIbHOTO, BUPTYAIbHOTO M KOMOWHHUPOBAHHOTO
B3aMOJCHCTBUS;
- OCYUIECTBJISITh ~ TO3UTUBHOE  CTPATETUYECKOE
[MOBEJCHWE B PA3JIMYHBIX CUTYaIUsAX, IPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUIIMATUBHBIM.
OBjagcHUe
MENCTBUSIMU:

- [IPUHUMATb MOTUBBI U APryMCHTBI APYIrUx o

YHUBCPCAJIbHBIMU PEeryJIATUBHBIMHA

[IpU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIIOACH HA
OIOKY;

- pa3BUBATh CIIOCOOHOCTh TOHMUMATh MHUP C TO3UIIUU
IPYroro 4yenoBeKa

0OIIIECTBEHHBIX SIBICHUSX

-yMETh OICPUPOBATh MOHSATHSIMHU: CTCIEHb 4YHC/A, Jorapudm
KCia, YMEHHE  BBIOJHATH  BBIYHCICHHE 3HAUCHHH W
[peoOpa3OBaHUs BBIPAKCHHHM CO CTENEHSAMH M JIoraprgpmam,
[peoOpa3oBaHus JPOOHO-PAIMOHABHBIX BBIPAXKCHHIA,

-yMETh OIEPUPOBATH IOHATHUSIMH: pallOHAJIbHAS (QYHKIIHS,
byHKIWHS, byHKIHS,

norapugmuueckas (QyHKIUs, TPUTOHOMETpHUYECKHE (YHKIIUH,

[MOKa3aTebHas CTEIEHHAas
oOpatHble (DYHKIMHM, yMEHHE CTPOUTh TpapUKU H3YYCHHBIX
(GyHKIMI, UCTIONb30BaTh Ipa@UKU MPU U3YYEHHH MPOLIECCOB U
3aBUCHUMOCTEH, IpH pELIEHUU 33a4ad U3 JPYrHuX Yy4eOHbIX
[IPEIMETOB U 33734 U3 peajbHOMN JKU3HU; BbIpaXaTh (GOpPMYIaMu

3aBUCUMOCTH MCIKY BCIIMUNHAMU,

OK 05

OCyIIECTBIIATD YCTHYIO U
[MUCHbMEHHYIO KOMMYHUKAIUIO
Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTeN
COLIMAIIBHOTO ¥ KYJIBTYPHOI'O
[KOHTCKCTa

B 00macTu 5¢cTETHYECKOr0 BOCITUTAHUS:

- DCTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOUAs]
PCTETUKY ObITa, HAY4YHOTO M  TEXHHUYECKOTO
TBOpPYECTBA, CIOpPTa, Tpyda U  OOIIECTBEHHBIX
OTHOIIICHHH;

- CIIOCOOHOCTh BOCTIIPUHUMATH PA3JIMYHBIC BHJIB]
MCKYCCTBa, TPAIUIIMA W TBOPYECTBO CBOETO W
NIPYTrUX ~ HApOJOB,  OIIYIIAThH
BO3/I€ICTBUE UCKYCCTBA;

OSMOIIMOHAJIbHOC

- YMCTb OIICpHUPOBATH IMOHATHUAMU: CPECAHEC apH(bMeTquCKOC,

MenuaHa, HauOoJiplllee M HauMEHbllee 3HAa4YeHus, pasMmax,
criepcus, CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrOo Habopa;
yMEHUe W3BJIEKATh, WHTEPIPETUPOBATH uHpopmanuio,

MPEACTABICHHYIO B TaOiuIaX, Ha jamarpamMmax, rpadukax,

OTpaXalolllyl0 CBOWMCTBA pEaJbHBIX MPOILECCOB U SIBICHUIA;
MPEACTABISITE WH(OOPMAIUIO C TIOMOIIBI0 TaOMUIl U JTUArpaMM;

HCCICA0BaTh CTAaTUCTUYCCKUE JOaHHBIC, B TOM YHCIC C

IMPUMCHCHUCM Fpa(l)I/ILICCKI/IX MCTOOB U 3JICKTPOHHBIX CPCIACTB,
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- yOeXIEeHHOCTh B 3HAYUMOCTH Ui JIMYHOCTH U
00IecTBa OTEUECTBEHHOTO U MHPOBOI'O HCKYCCTBA,
DTHUYECKUX KYJIBTYPHBIX TPaJULMM M HApOIHOIO

TBOPYECCTBA,
- 'OTOBHOCTHh K CAaMOBLIPAXCHHIO B Pa3HBIX BHUAAX
MCKYCCTBA, CTPEMIICHHUC IMPOABJIATH Ka4yCCTB4

TBOPUYECKOM JINYHOCTH;

OBnazieHne yYHUBEPCAJIHHBIMH KOMMYHHKATHBHBIMU
NIEHCTBUSAMM:

a) oOIeHue:

- OCYIIECTBJIATh KOMMYHHUKAIlMH BO Bcex cdepax
PKU3HU;

- pacrio3HaBaTh HeBepOalbHbIE CpelCcTBa OOIICHUS,
COLIMATIbHBIX
KOH(JIUKTHBIX

[IOHHMMAaTb 3HAa4YCHUC 3HaKOB,

[pacro3HaBaTh MPEINOCHUIKI
CUTYyAaIMil ¥ CMSTYaTh KOH(JIUKTHI,
pPa3BEpPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY)

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCACTB

- YMETb OINEPUPOBATh MOHATUSAMU: TOYKA, IpPsIMasi, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPAHHBIA YroJI, CKPEIIMBAIOLIUECS IPSMBIE,
[1apaJUIEIbHOCTD U IEPIEHANKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH,
YTOJI MEXIYy NPSIMBIMH, YroJl MEXIy MPsAMON U IUIOCKOCTBIO,
YTOJ MEXY IUIOCKOCTSMH, PACCTOSHHE OT TOYKU JO IJIOCKOCTH,
[PACCTOSIHUE MEXAY IIPSMBIMH, PACCTOSHUE MEXKIY INIOCKOCTSMY;
- YMETb UCIOJIB30BaTh MPHU PEIICHUU 3a7a4 U3yuyeHHbIe (aKThI U
TEOpEeMbl TUIAHUMETPUH;, YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOILEero Mupa

OK 06

[IposiBAATH Ipa’kJaHCKO-
[MaTPUOTUYECKYIO MTO3ULHIO,
IIEMOHCTPUPOBATH OCO3HAHHOE
[MOBEJICHHIE HA OCHOBE
Tpa)II/IHI/IOHHI)IX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
Y4ETOM TapMOHU3AIUN
MEKHAIIMOHAIBHBIX U

OCO3HaHME  O0O0y4YaroUIMMHUCS
rpakJTaHCKON MIEHTUYHOCTH;
- 1IeJICHaNPaBIeHHOE pa3BUTHE BHYTPEHHEN MO3UIINY]

POCCUICKOM

JIMIHOCTHU Ha OCHOBC AYXOBHO-HPABCTBCHHBIX|

eHHocTed  HapoaoB  Poccumiickoit  dDexpepanuu,

MCTOPUYECKHX
(dhopmMupoBaHue

u HallMOHAJIbHO-KYJIbTYPHBIX

TP a)II/IHI/II\/’I, CHUCTEMBI 3HAYUMBbIX|

[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO

3KOJIOTUYECKOUN

MHUPOBO33PEHUS,

[IPaBOCO3HAHUS, KYJIBTYPHI,

yYMETh OIEPUPOBATH MOHATHSAMU: MPSIMOYTOJbHAs CHCTEMA)
KOOpJAMHAT, KOOPAUHATHI TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA,
Yyrojl MEXAYy BEKTOpaMH, CYMM3
HaXoIuTh ¢

CKAJIIPHOE IIPOU3BEICHUE,
BEKTOPOB,
[MOMOIIbIO0 U3YUYEHHBIX (HOPMYIJI KOOPJIUHATHI CEPEIUHBI OTpe3Ka,

MMPONU3BCACHUC BCKTOpAa Ha YHCIIO,

[PACCTOSHUE MEXKY ABYMS TOUKAMU;
-yMEeTb BBIOMPATH MOIXOSAIINN H3YICHHBIA METOJI ISl PEIICHHUS]

3aJa4u, pacrio3HaBaTb MaATEMAaTHYCCKUC q)aKTBI 41

MAaTEMATUYCCKHUE MOJCIW B TIMPUPOJHBIX H 06[H€CTB€HHI)IX

SABJICHUAX, B  HCKYCCTBC; YMCHHUE  TNPUBOJUTHL  IMPUMCPLL
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MEKPEJIIUTHO3HBIX OTHOLICHUH,
[IPUMEHATH CTAHIAPThI
AHTUKOPPYILIHOHHOTO
[TOBEICHUS

CIIOCOOHOCTH CTaBHTH L€ M CTPOHUTH JKU3HCHHBIC
[LIaHEBL,

B 4acTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HaHHE CBOHUX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIKA;
NPUHATHE  TPATULIHOHHBIX

O6H.I€‘I€J'IOB€LIGCKI/IX TYMaHUCTHUYCCKUX

HanmlMOHAJIbHBIX,
51
JICMOKPATUYCCKUX HGHHOCTGfI;

T'OTOBHOCTB IMPOTHUBOCTOATH nacoJI0rumu

PKCTPEMHU3Ma, HaIMOHAJIN3Ma, KCeHOo(poOuH,
AUCKPUMHUHALIUKA 110 COOUAJIBbHBIM, PCIUTHO3HBIM,
[PACOBBIM, HAITHOHAILHBIM [TPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTH B
MHTEepecax I'PaKIaHCKOro OOIECTBA, Y4aCTBOBATh B
o0mieo0pa3oBaTeabHOM

CaMOYIIPpaBJICHUHA B

OpraHu3alMK U JETCKO-FOHOIIECKUX OpraHu3alusix;
- YMEHHME B3aUMOJCHCTBOBATh C COLUAIBHBIMY
MHCTUTYTaMU B COOTBETCTBUHM C WX (PYHKIUAMH U
HAa3HAYCHHUEM;

- TOTOBHOCTH K T'YMAaHHUTApPHOW M BOJIOHTEPCKOM]
EeATENIbHOCTH;

[MAaTPUOTUYECKOTO BOCIIUTAHHUS:

- c(hopMHpPOBAaHHOCTH POCCHUICKON TpaKIaHCKOMN
MJICHTUYHOCTH, NMATPUOTHU3MA, YBAXEHHUSI K CBOEMY)
HapO/y, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHoi,
FOpJIOCTH 3a CBOM Kpaid, CBOI0 PoauHy, CBOH S3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IIpo1uIoe n HaCTOAIICC

MaT€MaTUYeCKUX  OTKPBITMM  POCCUMCKOM U MHUPOBOH
MaTeMaTUYECKON HAyKH.
- YMETb OIEPUPOBATH IIOHATUSAMM: CIyYalHBIA ONBIT WU

ClIy4aifHOe COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHUS; YMETh
BBIUKCIISTH BEPOSATHOCTh C HCIOJB30BaHUEM TIpadUyecKuX
METOJIOB; TMPUMEHATH (HOPMYIIbI

BEPOATHOCTEH, KOMOWHATOPHBIE

CIIO)KEHUSI W YMHOXXCHUS
daktel U dopMynbl MpuU
pEIICHNN 3a7ad; OLICHWBATh BEPOSITHOCTU pPEaTbHBIX COOBITHIA,
3HAKOMCTBO CO CIIyYallHBIMHM BEIIMYMHAMH; YMEHHUE TPHBOIUTH
[PUMEPBI TIPOSBICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX H

OOIIIECTBEHHBIX SIBJIEHUSIX
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- HCHHOCTHOC OTHOMICHUC K TIOCYAapCTBCHHBIM
CHMMBOJIaM, HCTOPHUYCCKOMY U MIPHUPOTHOMY]
HaclIeqUl0, MNaMSITHUKAM, TpaaulusM HapoIOB
POCCI/II/I, JOCTUXCHUAM Poccun B HAyK€, UCKYCCTBC,
CIIOPTC, TCXHOJIOTUAX U TPYAC,

- H,I[CI;'IHaH y6e)I(I[eHHOCTL, TOTOBHOCTH K CIIY>KCHHUIO
1 3alIUTC OTG‘IGCTBa, OTBCTCTBCHHOCTh 3a €ro|
cyas0y;

OCBOCHHBIC O6y‘IaIOHII/IMI/IC$I MCKIIPCAMETHBIC
[OHATUSI UM YHHUBEpCaJbHblE YyueOHbIE JEHCTBUS
(pel“y.]IﬂTI/IBHI)IG, II0O3HABaTCJIbHBIC,
KOMMyHI/IKaTI/IBHBIe);

- CIIOCOOHOCTB UX UCHOJIb30BaHU B II03HABATEIHHOMN

M COUMAIbHOM  MpakTUKe, TOTOBHOCTh K
CaMOCTOATEIILHOMY TUTAHUPOBAHUIO 171
OCYILIECTBIICHUIO yueOHOU JIeSTeTLHOCTH,

OpraHu3aly  y4eOHOro  COTpPyJHUYECTBA  C
[egarornyecKuMu pabOTHUKaMHU U CBEPCTHUKAMHU, K
y4acTUI0O B IOCTPOCHMM  HHAMBHUAYAJIbHON
00pa3oBaTeNbHON TPAEKTOPHH;

- OBJIaZICHHE HaBbIKaMH Y4eOHO-HCCIIe10BaTEIbCKOH,
[TIPOEKTHOMN U COLIMAJIBHOM IE€ATENBHOCTH

OK 07

CoJ1eiiCTBOBATh COXPAHEHUIO
OKpY>KaloIleu cpebl,
[pECYpCOCOEPEKEHHUIO,
[IPUMEHSTH 3HaHUSI 00
M3MEHEHUU KIUMaTa,

- HE TMpUHUMATh JEHCTBUS, MPHUHOCALINE BpeEs]
OKpY>Karollen cpere;

- yMeTb  IPOTHO3UPOBaTh  HEOJIArompUsATHBIE
DKOJIOTUYECKHE ITOCJIEACTBHUS  MPEAITPUHUMAEMBIX
e CTBHN, MPEAOTBPAILATh UX;

- pacIIUpPUTbh ONBIT AESITEIBLHOCTH HKOJIOTHYECKON

- yMeTb ONepUpOoBaTh MNOHATHSIMH: (DYHKUHSA, HeNpepbIBHAs
(GyHKIUS, [POU3BOJHAs, IEpBOOOpa3Has,  OINpeAeTIeHHBIN
MHTETpall; yMETb HAaXOAWUTh MPOU3BOJHBIE 3JIEMEHTAPHbIX|
(GyHKIMI, UCIONB3Ys CIPAaBOYHbIE MaTepuaibl; UCCIEIOBATH B
MpocTeHINUX ciaydyasx (yHKIMH Ha MOHOTOHHOCTh, HaXOJUTH
HauOOJbIINE W HauMEHbIIWE 3HAuYeHUs (YHKUUH; CTPOUTH
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[IPUHITUIIBI OEPEHKITNBOTO HaIIpaBJICHHOCTH; rpadKd  MHOTOWICHOB C  HCIIOJB30BAaHMEM  armrapara
[POM3BOJICTBA, 3Q(PEKTUBHO |- pa3padaThIBaTh IJIAH PELICHHUS MTPOOJIEMBI C YIETOMMATEMAaTHUYECKOTO aHajdn3a; HPUMEHSTh IMPOU3BOAHYIO IIpHU
NICHICTBOBATh B UPE3BbIYANHBIX [AHAJIA3A MMEIOIINXCS MaTepHUalbHbIX WpEelIeHuM  3aJad  Ha  JBW)KCHME,  peularb  IIPaKTUKO-
CUTyalUsX HEMaTEpUaIbHBIX PECYPCOB; OPUEHTHPOBAaHHbIE 3aJa4d Ha HaAuOOJbIIME M HAUMEHBLINE
- OCYLIECTBJIATH  LICJICHANPABIEHHBIM  IOUCK3HAYEHUs, HA HAXOXKICHHE ITyTH, CKOPOCTH U YCKOPEHUS;
[epeHoca CpeIcTB M CHOCOOOB  JEWCTBUS Bl yMETh ONEPUPOBATH IMOHATUSAMU: ABHKEHHE B NPOCTPAHCTBE,
poeCCHOHATILHYIO CPEAY; o100HbIE (PUTYpBl B NMPOCTPAHCTBE; UCHOJIb30BATh OTHOLICHUE
- YMETb IEPEHOCUTHh 3HAHMSI B IO3HABATEJIbHYIO W[IJIOLIAAECH IMOBEPXHOCTEM M OOBEMOB MOJOOHBIX (QUIYp IpH]
[IPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH; PEIICHNN 3a]a4;
- [peasiaraTb HOBBIE INPOEKTHI, OLIEHWBATH HJEH Cl- YMETh BBIYMCIATH N€OMETPUYECKHE BEIMYMHBI (JJIMHA, Yrod,
MMO3UIIMK HOBHU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKOUIIONIA b, OOBEM, IUIOMAAb  IOBEPXHOCTH),  HCIOJIB3YS
3HAYUMOCTH; M3ydyeHHbIE (POPMYJIBI U METObI
- JlaBaTb OLICHKY HOBBIM CHUTYyallUsM, BHOCHTb
KOPPEKTHUBBI B JESTENBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEIAM
[1K 1.2 - YyMETb IEPEHOCUTHh 3HAHMS B IO3HABATEJIbHYIO HU[-yMETh ONEPUPOBATh MOHATHSAMH: paluOHalbHAs (QYHKIHS,

OO6pabaTbIBaTh MaTepUaIbl
re0/Ie3NYECKIX ChEMOK.

IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,
- BJAJCTb HABBIKAMH IOJTYYCHUSA I/IH(l)OpMaIII/II/I nus3

MCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO

OCYUIECTBJISATh MOUCK, AHAIM3, CUCTEMATHU3ALUI0 U
MHTEpIpeTalnio UHGOPMAIIUU PA3IUYHBIX BUIOB H
(dhopM mpescTaBICHNUS,

AaBaTb OHLCHKY HOBBIM CHUTyallUsIM, BHOCHUTD)

KOPPEKTHBBI B ACATCIBbHOCTD, OILICHHBATH

COOTBCTCTBHEC PE3YJIBTATOB LCIIAM

MOKa3aTCIbHas CTCIICHHAasA

byHKIHS, byHKIIHS,
nmorapudmuueckas (QyHKUMsS, TPUTOHOMETpHUUYEcKHe (YHKIUH,
oOpaTHble (YHKIMHM;, YMEHHE CTpPOUTh TIpapUKd H3YyYEHHBIX
(GyHKLINH, MCIIONB30BaTh rpaUKU MPU HU3YYEHUH IPOLECCOB U
3aBUCUMOCTEH, MNpH peleHUH 337ad U3 JPYIHX Y4eOHbIX
[PEIMETOB U 33734 U3 pealbHOM JKU3HU; BBIpaXaTh (GOpPMYyIaMu
3aBHCUMOCTH MEXIy BEIUUUHAMU;

- yMeTb ONepUpOoBaTh MNOHATUSIMH: (DYHKUHSA, HeNpepbIBHAs
yHKMs,
WHTETpall; yMETb
(GyHKIMI, UCIONB3YSl CIPAaBOYHbIE MaTepuaibl; UCCIEIOBATH B

MPOM3BOJIHAS, [EepBOOOpa3Hasi,  ONpeesICHHBIN

HaxXoJuTb TPOU3BOJHBIC JJIICMCHTAPHBIX]

HpOCTCﬁMHX crydadax (byHKHHH Ha MOHOTOHHOCTBb, HAaXOIHTb
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HanOONbIINE W HaUMEHbIIWE 3HA4YeHUs (YHKUUH; CTPOUTH
rpadKd  MHOTOWICHOB C  HCIIOJB30BAaHMEM  amIapara
MaTE€MaTUYeCKOr0 aHajau3a; IPUMEHATH IPOU3BOIAHYIO IIpU
pelleHnn  3aJad = HAa  JBIDKEHHE,  pemarb  [PaKTUKO-
OPUEHTHPOBAaHHbIE 3aJa4d Ha HaAuOOJbIIME M HAUMEHBLINE
3HAYCHUS, HA HAXO0XICHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETb BbIOUPATh NOIXOASIINI U3yUEHHBIH METO| IS pelIeHus]
3a]a4H, pacrno3HaBarthb MaTE€MaTU4YECKHe (bakThI "
MaTEeMaTUYeCKUEe MOJEIM B MPUPOAHBIX U  OOLIECTBEHHBIX|
ABJICHUSX, B MCKYCCTBE;, YMEHHE IIPUBOJUTH IIPUMEPHI
MaT€MaTHU4eCKUX  OTKPBITHM  POCCHUMCKOM M MHMPOBOH
MaTEMaTUYECKON HAYKH.
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoii padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 267
B T.Y.

OcHoOBHOe cojiep:KaHue 217
B T. U.:

TEOPETHUECKOE 00yUueHue 131
NPaKTUYECKUE 3aHATHS 60
IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHne 26
MPUKJIAJTHOI0 MOIYJIfA)

BT. U.:

TeopeTudeckoe o0ydeHue

MPAKTUYECKHUE 3aHITUS 26
IIpomexyTounas arrectanus ( AupdepeHIUPOBAHHBIH 3a4eT) 1
CamocrosiTebHas padora 26
BT. U.:

NuauBuayaabHbId NPOEKT 12
KoncyabTanun 24
Hrorosas popma KOHTpO.IsSA JIK3aMeH
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE U CIUTIHHBI

®opmu
pyeMbl
HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem e
pa3iesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPU HAJTUYHUHT) 4acoB | KoMIIe
TeHIH
"
1 2 3
Pa3nea 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 12
Tema 1.1 Copnepixanue y4eOHOro MaTepuasa 2
Lenb u 3anaun bazoBble 3HaHHMS W yMEHHA IO MaTeMaTuke B Mpo(ecCHOHATbHOM W B TMOBCEIHEBHOM
MaTeMaTHUKH TIPH JIeSATeTLHOCTH. 2 OK-01,
OCBOEHUU OK-02,
CIIEIUAJIBHOCTH OK-03,
Tema 1.2 Coznep:kanue y4e0HOro MaTepuaja 2 OK-04,
Yucna v Beraucnenus. | JledCTBHS HaJ MOJIOKUTEIBHBIMU M OTPULIATEIEHBIMH YHCIaMHU, OOBIKHOBEHHBIMH U JI€CTUYHBIMU OK-05,
Beipaxkenus u npobsmu. [leiicTBus co cTeneHs MH, (hOpMYIIbl COKPAIIEHHOT'O YMHOKEHHS. 2 OK-06,
npeoOpa3oBaHus OK-07
Tema 1.3. Copaepxxanue yueOHOIro MaTepuasa 4 I1K1.2
I'eomerpus Ha Bunel nnockux ¢Guryp v ux miomasis. 2
IIJIOCKOCTH IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:kaHMe (coep:KaHue MPUKJIAJTHOTO MOLYJIsl)
IIpakTnyeckoe 3ansitme 1. IlpakTUKO-OpHEHTHpPOBaHHBIE 3aJauyd B Kypce TE€OMETpPUM Ha 2
IJIOCKOCTH
Tema 1.4 Conep:xxanue yueOHOro MaTepuaJia 4
VYpaBHeHHUs U IIpakTH4yeckoe 3ansaTHe 2. Pemenue ypaBHEHM, CHCTEM YPaBHEHHM. 4
HEpaBEHCTBA IIpakTyeckoe 3ansaTHe 3. PelieHne HEPaBEHCTB, CUCTEM HEPABEHCTB.
CamocrositenbHas padora Nel 2

[TonroroBka coobuienus mo reMe «Pojab MaTeMaTUKH Ha KeJe3HOA0POKHOM TPAHCIIOPTE»
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CamocrositesbHas padora Ne2. PaGora ¢ HHAMBUIYAJBLHBIM POEKTOM.

Bribop TeMbl mHAMBHAYaTbHOTO MpoekTa. KoHcTpynpoBaHue mpoOiiemMbl, MOCTAaHOBKA ILEJeH |
3a/1a4 IPOEKTA.

Pa3nea 2 KopHu, cTeneHu u jorapugmsl

28

Tema 2.1.
Kopnu u crenenu

Conep:kanue y4eOHOT0 MaTepuaJia

16

[ToHsiTHE KOpHA N-OM CTENEHU U3 JCUCTBUTEIBHOrO 4ucia. OyHKIUU y = VX ,ux cBoiicTBa U
rpadpuku. CBoiicTBa KOpHA n-oi creneHW. [loHSATHE CTEMEHH C JIOOBIM paIOHATHHBIM
moKasarenemM, CBoWcTBa creneHeil. CreneHHas (yHKIMS W ee CBOWCTBAa. VppammoHaiIbHBIE
ypaBHeHus. [TokazarenpHas pyHKIUS U ee cBolicTBa. [loka3zaTenbHBIC YpaBHEHUS M HCPABSHCTBA.

12

IIpakTnyeckoe 3ansitue 4. [IpeoOpa3oBanue u cpaBHEHNE BBIPAKEHUH, COIEPKAIINX KOPHH N-Oi
CTEIICHMU.

IIpakTnueckoe 3anaTHe 5. [IpeoOpa3oBaHue U CpaBHEHUE BBIPAKECHUHN, COEPKAILUX CTEIEHU C
palOHaIbHBIM IIOKa3aTeNIEM

Tema 2.2.
Jlorapudmet

Conep:xanue yueOHOIro MaTepHuaJia

12

Jlorapudm umcna. JlecATHYHBIA W HATypalbHBINA Jorapudmel, yncio e. CBoiicTBa norapudmos.
Omnepanus norapudmupoBanus. Jlorapupmuueckas GyHKIUS U ee cBoicTBa.Jlorapudmuueckue
YpaBHEHHUS U HEPABEHCTBA

IIpakTHyeckoe 3ansaTHe 6. PeniennenorapugmMuyeckux ypaBHEHUH U HEPABEHCTB
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COepPKAHUE TPUKIIATHOTO MOIYJIs1)
IIpakTnueckoe 3ansitue 7. [Ipumenenue norapugma. Jlorapupmuueckas cnupanb B npupoge. Ee
MaTeMaTH4YeCKHe CBOMCTBA.

CamocrositeibHas padora Ne3

[TonroroBka mpeseHTammu / pedepaTsl / cooOuieHUs MO TeMe «3HAaYeHHe W UCTOPHS MOHSITHS
norapupmar

CamocrositenbHas padora Ned4. PaGora ¢ HHAMBUIYAJIBHBIM POEKTOM.

PaGora ¢ paznumuHbIMH HcTOYHMKaMu wHopMarmu. COOp M cUcCTeMaTu3alMs MaTepualioB IO
IPOEKTHOI paborTe.

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-07
[1K1.2

20




Pa3nen 3 [Ipsimble U MJIOCKOCTH B MPOCTPAHCTBE 20
Tewma 3.1. Conep:kanue y4eOHOT0 MaTepuaJia 4
OcHoBHbIE nousaTus | [lpenqmer crepeomerpun. OCHOBHbIE NOHSATHUS (TOYKa, MpsMas, IJIOCKOCTb, IPOCTPAHCTBO).
CTEpEOMETPHHU. OcHoBHbIE akcHMOMBI cTepeoMeTpuu. Ilepecekaromuecs, napamienbHble M CKpPELIMBAIOIIMECS 4
Pacnionoxenune npsaMeix | mpsMblie. [Ipu3Hak U CBOMCTBO CKpEMIMBAIOUIMXCSA NPAMBIX. OCHOBHBIE TNPOCTPAHCTBEHHBIC
U IIJIOCKOCTEN burypsl.
Tewma 3.2. Conep:kanue y4eOHOT0 MaTepuaJia 6
[TapamnensHOCTB [TapamnenbHOCTh NpSIMBIX U MIOCKOCTEH. lapannensHpie miockocTu. TeTpasap U €ro 3IeMeHTHI.
npaAMbIX, npsaMod | [lapamnenenunesn v ero 3I€MEHTHI. 4
MIOCKOCTH, TNIOCKOCTEH

IIpakTuyeckoe 3ansaTue 8. 3a1aun HA TOCTPOCHUE CEUCHUH 2

Coaep:xxanue yueOHOro MaTepuaJia 10
Tema 3.3. [lepnenaukynapuele npsmble. [lapanienbHble npsiMble, NEPHEHAUKYISPHbIE K IJIOCKOCTH.
IlepnenaukynapHocts | [Ipu3Hak MepreHINKYISIPHOCTH MPSMON U TUIOCKOCTH. [IepreHIuKyIsp 1 HaKJIOHHAS. 6
MPSIMBIX, IPSIMOM U IlepnenaukynsipHble IOCKOCTH. [Ipu3HaK meprneHIuKyIsIpHOCTH IulocKocTe. Teopema o Tpex
IJIOCKOCTH, IIJIOCKOCTEN | TIEPIIEHAUKYIISIpax. YOI MEXKIY MPSIMOM M TUIOCKOCTBIO. YTOJ MEX/IY MIOCKOCTSIMHU

IIpakTyeckoe 3anaTHe 9. Pemenne 3anau no reme «lIpsiMble 1 IIOCKOCTH B IPOCTPAHCTBE 4

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COepPKAHUE TPUKIIATHOTO MOIYJIs1)

IIpakTuyeckoe 3anaTue 10. PenieHne npakTUKO-OpUEHTUPOBAHHBIX 331a4 1o TeMme «lIpsmble u

IJIOCKOCTH B IIPOCTPAHCTBE

CamocrositeibHas pabora NeS

CocraBnenue Tecta Ha TeMmy: «B3anuMHOe pacnosiokeHue NPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE) 2

CamocrositesbHas padora Ne6. PaGora ¢ HHAMBHUIYAJBHBIM POEKTOM.

2

CocraBneHue 1miaHa, CTpYKTYPBI U COJIEpKAHUS WHIUBUIYATHHOTO TIPOEKTA

OK-01,
OK-03,
OK-04,
OK-07
I1K1.2
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Pa3nen 4. KoopauHaTbl 1 BEKTOPbI 10

Tema 4.1 Conep:kanue y4eOHOT0 MaTepuaJia 4

JlexapToBBI JexaproBel KoopauHaTel B mpocTpaHcTBe. [Ipocrenmme 3amaun B KoopauHarax. PaccrosiHue OK-02,

KOOpJUHAThI B MEXy ABYMs TOYKaMH, KOOPAMHATHI CEpEIUHBI OTpe3Ka. PaccTosHue Mexny ABYMs TOUYKaMH, 2 OK-03,

IIPOCTPAHCTBE. KOOpJMHAThI CEPENHBI OTPE3KA. OK-04,
IIpakTnyeckoe 3ansaTue 11. [Ipocreiimume 3agaun B KoopAuHaTax 2 OK-07

Tema 4.2 Conep:kanue y4eOHOT0 MaTepuaJia 6 TK1.2

BexkTops! Bekrops! B npocTpaHcTBe. Cl10KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHCIIO.

IIPOCTPAHCTBE. CkassipHOE TPOU3BENECHNE BEKTOPOB. YTO0JI MEX1Y BEKTOPAMU 4
IIpodeccnonanbHO-0pMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue NPUKJIAJTHOTO MOLYJIs1)
IIpakTnyeckoe 3anaTHe 12. [IpakTHKO-OpHEHTUPOBAHHbBIE 337a4l HA KOOPJAMHATHOM IJIOCKOCTU 2
Brluncnenue paccTosHAN U IIOIIAAEH Ha IIIOCKOCTH. KOJIMYecTBEHHBIE pacyeTsl

Pa3znen 5. OCHOBBI TPMTOHOMETPHH. 30

Tema 5.1 Coaep:xkanue yueOHOIro MaTepuasa 18

Tpuronomerpuueckue | Paguannas mepa yrna. [lonsarue uumcioBodl okpyxkHOCTH.OmpeneneHue cuHyca, KOCHHYca H

byHKIMH TaHIeHca yria. 3HaKu TPUTOHOMETPUYECKUX ¢yskuit. CooTHOIIEHUS MEXKIY

IIPOMU3BOJILHOIO YIJIa, | TPUTOHOMETPUYECKUMH (PYHKIIMSIMU OJHOTO U TOTO K€ yria. TpUroHoMeTpruuecKue TOKIECTBa. 14

YHUCIa. CBolicTBa YETHOCTH U HEUETHOCTU TPUTOHOMETPUUYECKUX PYHKINNA. DOPMYIIBI CIOKEHUS

Tpuronomerpuueckue | TpuroHomerpudeckrue pyHKIUHU TBOWHOTO M MOJOBUHHOTO yria. ®@opMyIibl IPUBEICHUS

TOXKJIECTBA u | CymMMa ¥ pa3HOCTh TPUTOHOMETPUYECKUX (DYHKITH.

(bopmye1. IIpakTnueckoe 3ansite 13.IIpeoOpazoBaHusi NPOCTEUIINX TPUTOHOMETPUUYECKUX BBbIpAKEHHUN 4 OK-0L,

IIpakTnueckoe 3ansaTue 14. ToxxaecTBEHHbIE IPEOOPA30BAHUS TPUTOHOMETPUUYECKUX BBIPAKEHUN OK-02,
Tema 5.2 Coaep:xanue yueOHOro MaTepuasa 12 OK-03,
Tpuronomerpuueckue | [Ipocteiime Tpuronomerpuyeckue ypasHenus. Ilpocreiime TpuroHoMeTpu4ecKrue HepaBeHCTBa 2 OK-04,
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YpaBHEHUS u | [IlpakTuyeckoe 3ansTue 15.Pemnienre npocTelmx TPUTOHOMETPUUECKUX YPAaBHEHUH OK-05,
HEpaBEHCTBA. IIpakTuyeckoe 3anaTHe 16. Pa3nmuunbie criocoObl pelIeHs] TPUTOHOMETPUUYECKUX YPaBHECHUI OK-06,
Tpuronomerpuueckue | [lpakTuuyeckoe 3ansitue 17.Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U Tpaduku 10 OK-07
byHKIUY, ux | IIpoeccuoHaIbLHO-OPUEHTHPOBAHHOE CO/lePKaAHUE (CoAepKaHNe IPUKIATHOTO MOTYJISA) K 1.2
croiictBa u rpaduku | [IpakTuueckoe 3ausitue 18. Onrcanne MpoOM3BOJCTBEHHBIX MPOIIECCOB C MOMOIILIO TPpaUKOB
IpakTuyeckoe 3ansaTue 19. O6o0marMMitypok mo TeMe «OCHOBBI TPUTOHOMETPHI
CamocrositesqibHasi pabora Ne7
CocTtaBuTh ONOpPHYIO TaOMUIly- KOHCHEKT 1o Teme: «[Ipocreiilmie TpPUTOHOMETpUUYECKUE 2
yYpaBHEHUS.
CamocrositesibHasg pabora Ne§. PaGora ¢ MHAMBUAYAJBHBIM IIPOEKTOM.
N3yuenune npaBua u TpeGoBaHU 0(OPMIICHUS U 3aIIUTHI TPOEKTA. 2
Pa3znen 6. @yHkuuum u rpapuxu 14
Tewma 6.1 Coaep:kanue yueOHOIro MaTepuasa 14
OyHKINH, ux | ®ynkuuu. CoiicTBa pyHkiuu. ['padudeckas uHTEpIpeTaus. 2 OK-01,
cpoiictBa.  CnocoOwl | IIpakruyeckoe 3ansarue 20./Iunelinas, KBaapaTH4Has, JPOOHO-IMHENHAs (YHKLIUM, UX CBOMCTBA OK-02,
3amanus QyHKIUN u rpaduKu OK-03,
IIpakTnueckoe 3ansaTue 21.CreneHHas, mokasaTenbHas M Jorapugmuueckas (yHKIUH, U UX OK-04,
CBOWCTBA U TpapUKu 12 OK-05,
IIpakTnueckoe 3ansaTue 22. Tpuronomerpuueckre GyHKINU, X CBOMCTBA U IrpaduKu OK-06,
IIpakTunuyeckoe 3ansitue 23.I1peoOpasoBanue rpagukoB QyHKIUH OK-07
IIpakTnyeckoe 3ansaTue 24. PernieHue uppanoHaIbHBIX, MOKA3aTEIbHBIX U JIOrapu(OMUYECKUX
HEPaBEHCTB
IIpakTuueckoe 3ansaTue 25. Pemenne TpUroHOMETPHUYECKUX YPAaBHEHUI 1 HEPaBEHCTB
CamocrositesibHas padora Ne9
Bremmonuute rpaduueckyro pabory mo teme: «llpumepsl (GyHKIIMOHATBHBIX 3aBUCHMOCTEH B 2
peaNbHBIX TPOIIECCaX M SIBICHUSIX)
CamocrositesbHas padora Nel(). Padora ¢ MHAMBHAYAIbHBIM MPOEKTOM.
2

Brinonnenue u opopMieHre TEKCTOBOTO IOKYMEHTA [0 MHIMBUYaIbHOMY MPOEKTY

23




Pa3znes 7. MHOrOrpaHHMKHM U TeJIa BpallleHUsl

32

Tema 7.1

[TonsiTne
MHOT'OTPaHHUKA.
[Tpuszma. [Mupamupa.

Conep:xanue yueOHOro MaTepuaJia

10

[TonsiTie MHOTOTrpaHHMKA, €ro 1eMeHThl. CeueHnue. Bolykiibie HEBBITYKIIbIE MHOTOIPAaHHUKHU
[Tonstue npusmel. [Ipsimas u HakiioHHast npusMa. [IpaBunbsHas npusma. Ee ceuenue.

[lapannenenunen, cBoiicTBa napajuienenunena, kyo0. Ceuenue KyOa,

ImapajiICJICIurIICaa. anaMI/ma n ee sneMmeHTHl. CeucHue nmupamMubl. HpaBI/IHBHaﬂ nmupamMujia.

MpsAMOYT'OJIbBHOTO

Vceuennas nmupamMuaa.

IpakTuyeckoe 3ansaTue 26. [nomans 60KOBOW U MOTHON MOBEPXHOCTHU MPU3MBI, TUPAMUJIBI.
IIpogdeccnonaibHO-OpHEHTHPOBAHHOE COJepKaHUe (COlepPKAHNe NPUKJIATHOTO MOTYJIs1)
IIpakTnuyeckoe 3ansatue 27. Ilpumepsl cummerpuit B mnpodeccun. CummeTpus B MPUPO/E,
apXUTEKType, TEXHUKE, B OBITY.

Tema 7.2

Tena BpaieHus.
unuuap, KonyC,
map.

Conep:xanue yueOHOro Marepuasia

10

Hunuugp u ero snementsl. Ceuenne nuuinuHapa . PasBeprtka nmnunapa. KoHyc U ero 3jJeMeHTHI.
Ceuenue xonyca. Pazeeptka konyca. [llap u chepa. Bzaumuoe pacnonoxenue chepbl ¥ MIOCKOCTH.
Ceuenue mapa, cepsl.

IIpakTuueckoe 3ansaTue 28.1lnomaas MOBEPXHOCTH LIUIUHAPA U KOHYCA.
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJlepKaHue (ColepPKaAHNe MPUKJIATHOTO MOTYJIs1)
IpakTHyeckoe 3ansaTHe 29. Penienue npukiaaHbIX 3a1a4 HA MHOTOTPAHHUKH U TeJla BPallleHUs

Tema 7.3
I[Torsatue 006 o00BEME
Tena. OOBEMBI TEN

Conep:xanue yueOHOro MaTepuasa

12

[Tonarue o6 obwveme Tena. O6beM Kyba M HpsAMOYrosibHOro napamienenunena. O0beM NpU3MBbI U
mwHApa. OO0beMbl nupaMuibsl M KoHyca. OO0beM mapa M 1wiomans chepsl. ITomobue Ted.
OTHOIICHHE TUIONIA/IeH MOBEPXHOCTENH U 00bEMOB MOJOOHBIX TET.

10

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE CO/lep:KaHUe (CoAep:KaHHMe TNPUKJIATHOTO MOIYJIA)
IIpakTnueckoe 3anaTue 30. Vcrnonb3oBaHue KOMOMHAIMIT MHOTOIPaHHUKOB U TeJl BpallleHUs B
MPaKTUKO-OPHUEHTUPOBAHHBIX 3a/1adax

CamocrositesbHas padora Nell

IToaroroButs npe3entanuu / pedepatsl / coobmenus no teme «Tena [Inatona. ApxumenoBsl Tena»

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 1.2
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Pa3nen 8. [IpousBoaHas pyHKIuM, ee mpuMeHeHHe 20
Tema 8.1 Conep:kanue y4e0HOro MaTepuaa 10
[Tonstue UucnoBas nocienoBaTesbHOCTh. [Ipenen nocienoBarenbHOCTU. 3aJa4l, IPUBOJAIINE K ITOHATHIO
IIPOU3BOIHOM. Ipou3BOIHON. OnpeeneHyne Npou3BoJHON. AJTOPUTM OTHICKAHUS IPOU3BOAHOM. 8 OK-01,
@opmyinel 1 npasuna | Gopmynsl  nuddepenupoBanud. Omnpenenenue ClnoxHoM ¢yHkuuu. I[IpousBogHAs CIOXKHOM OK-02,
nuddeperuupoBanust | GyHKIMU. ['€OMETPUUECKHMI CMBICI MPOU3BOAHON (YHKIMM. YPaBHEHHE KacaTeJbHOM K rpaduky OK-03,
byakunn. Ou3ndeckuii (MEXaHMYECKUH) CMBICI TIPOU3BOIHOM. OK-04,
IIpakTuyeckoe 3ansaTue 31 .Ilpasuna nuddepeHmpopaHus. 2 OK-05,
Tema 8.2 Cojepsxanue yueOHOro MaTepHaJia 10 OK-06,
[IpumeHeHue Monotonaocts (yHkimu. Touku skctpemyma. MccrnepmoBanue (QyHKIMH Ha MOHOTOHHOCTh W OK-07
IIPOU3BOHOM. noctpoenue rpadpukos. Haxoxxaenrne HanOoIbIIET0 1 HANMEHBIIETO 3HAYCHUH (PYHKITHIA. 6 11K1.2
HccnenoBanus pyHKIMH U IOCTPOCHHUS €€ rpaduKa ¢ MOMOIIBIO TPOU3BOIHOM.
IIpodeccuonanbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (cofep:KaHHue NPUKJIATHOI0 MOLY.JIs)
IIpakTnuyeckoe 3anaTHe 32. HaxoxaeHne ONTUMAIBHOTO PE3yJibTaTa C MOMOILBIO IIPOU3BOJHOM B 4
MIPaKTUYECKUX 3ajauax.
IpakTuyeckoe 3ansitue 33. toroseiii ypok o teme «lIponsBogHast QyHKIIUH, €€ TPUMEHEHUE
Pa3nen 9. UnTerpan u ero npuMeHenune 14
Tema 9.1 Coaep:xanue y4eOHOIro MaTepuasa 4 OK-01,
IlepBooOpazHas ITepBooGpa3Hasi. IIpaBuna  HaxoxzaeHuss  nepBooOpasHbIX.HeompeneneHHslii  HHTErpai. OK-02,
GbyHKIIH. HenocpencTBeHHOE HHTETpUPOBAHHE. 4 OK-03,
Heonpenenennsrit OK-04,
WHTETpaT OK-05,
Tema 9.2 Conepsxanne y4eGHOro MaTepuaa 12 OK-06,
OnpeieeHHbIi Conep:kanue yueGHOro MaTepuasa 10 OK-07
HHTETpAl H ero | OnpeneneHHbIi MHTErpaji v ero cBoiicTea. [1nomanb KpUBOJIMHEMHON TpaneIuH. 4 1IK1.2
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MPUMEHEHUE IIpakTuyeckoe 3ansiTue 34. BeruucieHue onpeaeaeHHbIX HHTErPajioB
IIpakTnyeckoe 3ausiTue 35. Beruncienue miomaaei ¢ IOMOIIbI0 HHTErPAJIOB
IIpodeccnonabHO-OPUEHTUPOBAHHOE Co/lepkaHue (CoAepKaHue MPUKJIATHOTO MOITYJIs) 6
IIpakTnuyeckoe 3ansaTHe 36. Pemenue 3azady Ha NPUMEHEHHWE HHTErpaja s BbIUYUCICHUS
(bU3NYEeCKUX BETMYMH U TUIOIIAACH
CamocrositeibHas padora Nel2
Beimonnenue rpadpudeckoil pabotsl «Beruncnenue miomanei Guryp ¢ HoMoIbI0 HHTErpana» 2
Paznea 10. D1eMeHTHl KOMOMHATOPUKH, CTATUCTUKU M TEOPHHU BePOATHOCTEH 16
Tema 10.1 Coaepixanue yueOHOIro MaTepuasa 6
OcHoBHble  MOHATHA | OCHOBHBIC TOHATHSI KOMOUHATOPUKHU. [lepecTaHOBKY, pa3MeIleH s, COYCTAHUSI. 4 OK-01,
KOMOMHATOPHKH IIpakTnueckoe 3anaTue 37. Pemenue 3aaa4 no teme «JaeMEHTbl KOMOMHATOPUKI 2 OK-02,
Tema 10.2 Coaep:xxanue yueOHOro MaTepuaJia 6 OK-03,
DneMeHThI teopun | CoObITHE, BEPOSTHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BEPOSITHOCTEH 2 OK-04,
BEPOATHOCTEM IIpakTnueckoe 3ansiTue 38.Perienue 3a1a4 o onpeeaeHnI0 BEpOSTHOCTEN OK-05,
IIpodeccnonanbHO-OpEHTHPOBAHHOE CO/Aep:KaHUe (CoAepsKaHHe NPHUKJIAJIHOTO MOAYJISA) 4 OK-07
IIpakTnueckoe 3ansaTHe 39. BeposTHOCT B poecCHOHAIBHBIX 3a7a4ax K 1.2
Tema 10.3 Coaep:xaHue yueOHOro MaTepuaJa 4
DneMeHTHI JluckpeTHas ciy4aiiHas BEIUYMHA, 3aKOH €€ PacIpelelIeHNUs] U YMCIOBBIE XapaKTEPUCTUKHU
MaTeMaTH4eCKOil Bapuanmonnsiif psna. Ilonuron gactor u rucrorpamma. CTaTUCTHYECKME XApPaKTEPUCTUKH psizia 2
CTaTUCTHUKH HaOJII0AaeMBIX TaHHBIX
IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE CO/lep:KaHMe (ColepKaHNe MPUKJIATHOTO MOAYJIs)
IIpakTnueckoe 3ansitue 40. Pemenne mpakTudeckux 3agad Ha oOpaOOTKY YMCIIOBBIX JaHHBIX, 2
BBIUHCIICHUE UX XapaKTEPUCTHUK.
CamocrositesibHas padora Nel3. Padora ¢ MHAMBHAYAIbHBIM IPOEKTOM. 2
[TonroroBka KOMIBIOTEPHON MPE3EHTALMH K 3aIUTE MHANBHUIYAJIBHOIO MPOEKTA
Pa3nen 11. YpaBHeHusi U HepaBeHCTBA 20
Tema 11.1 Coaepixanue yueOHOIro MaTepuasa 14
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OO6mmue METObI
pereHus ypaBHEHHH, | YpaBHeHus. PaBHOCWIBHOCTE ypaBHeHUH. OOIIuMe MpUEMbl pelieHus ypaBHEHUW. PamnmoHanbHbIC OK-01,
HEPABEHCTB, CHUCTEM | YPaBHEHHS U HEpaBEHCTBA. MppannoHanbHble YpaBHEHUS U HEPABEHCTBA 12 OK-02,
ypaBHEHUHI u | Meron unTtepBanoB. ['paduueckuii MeTon pelIeHHsT ypaBHEHUH M HepaBeHCTB. [lokazaTenbHble OK-03,
HEPaBEHCTB ypaBHeHHs M HepaBeHcTBa.Jlorapudmuueckie ypaBHEHHS M HepaBEHCTBA.TpUTOHOMETpUYECKHE OK-04,
YpaBHEHUST U HEPABEHCTBA.YPAaBHEHMS M HEPABEHCTBA € MoAyJjeM. HennHelHble CcHUCTEMBbI OK-05,
ypaBHEHHU U HEPABEHCTB. OK-06,
OK-07,
IIpakTnueckoe 3ansaTue 41.JluHeiiHble cUCTEMbl YpaBHEHUI U HEPABEHCTB 2 K 1.2
Tema 11.2 Coaep:xanue yueOHOro MaTepuaJia 6
CocrasieHune 1 | CocTaBlIeHHE U PELICHUE 3a/1a4 C IOMOIIBIO0 YPABHEHUN 2
pemieHne  3ama4  C | IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COAepKaHMe (CoAep/KaHue IPUKJIATHOTO MOLYJIs)
HOMOLIBIO ypaBHeHHH | [pakTuueckoe 3ansaTue 42. CocrapjieHue W peuieHHe NMPOPECCHOHANBHBIX 3a1ad C MOMOIIBIO 4
YpaBHEHUU
IIpakTnueckoe 3ansaTue 43. TOroBbIil ypok 1o TeMe «YpaBHEHUS U HEPABEHCTBA»
IIpomexyTounasi arrecranus ( auddepeHIHPOBaHHBIN 3a4eT) 1
Koncynbranumn 24
Bcero: 267
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. lns peanm3anuy MPOrpaMMbl JUCHUTUIMHBI J0JLKHBI ObITH MPEXYCMOTPEHBI
cjleayionue crennajbHble MOMelleHusl:

Peanumzamuss nporpaMMbl TUCHUIUIMHBI TpeOyeT HaIW4Yus yd4eOHOro KaOwHeTa
MaTEMaTHKH.

O6opynoBanue y4eOHOTO KaOWHETA:

- IOCAJI0YHBIC MECTA 10 KOJMYECTBY O0YUarOIINXCS;

- pabouee MeCTO MPeroIaBaTelIs;

- KOMIUIEKT Y4eOHO-HATJISIHBIX TIOCOOUIA;

- KOMIUICKT JICKTPOHHBIX BUICOMATEPHATIOB;

- 3aJIaHUSA U1 KOHTPOJIBHBIX PadoT;

- Tpo(ecCHOHATEHO OPHEHTUPOBAHHBIC 3a/IaHNS;

- MaTepHUaITbl YK3aMeHa.

TexHuueckue cpencTra O0yICHUS:

- IEPCOHATBHBIN KOMITBIOTED C JIMIIEH3HOHHBIM ITPOTPAMMHBIM 00CCTICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UndopMaunoHHoe od0ecneyeHne 00yueHust
OCHOBHBIC HCTOYHHUKH:

1. boromonos, H. B. Anre0Opa u Hauana aHanu3a : yueOHOe mocoOue JIJisi CpeTHero
npodeccruonanibHoro obpazoBanusi/ H. B. boromonoB. — MockBa : N3aaTenscTBO
IOpaiit, 2023. — 240 ¢. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-534-
09525-8. — Tekcrt : anexTponHbIH // OOpa3oBaTenbHas miatdopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/511954

2. boromonos, H. B. Maremartuka : yueOHUK aJig cpeaHero npodeCcCUOHaIbHOTO
oOpazoBanus / H. B. boromonos, I1. . Camoiinenko. — 5-€ u3a., nepepad. u A0m. —
Mocksa : MspmarenwctBo  IOpaiit, 2023.— 401c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-07878-7. — Tekct : DIEKTpOHHBIA //
Oo6pazoBarenbHas miatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511565
3. boromonos, H. B. Ilpaktuueckue 3anstus mo maremarvke B 2 4. Yacts 1 :
yueOHOe  mocobwe  aud  cpeaHero  mpodeccHoHadbHOro  odpasoBaHwus /
H. B. boromomnoB. — 11-¢ uzn., nmepepad. u gomn. — Mocksa : U3gaTenscTtBo FOpaiiT,
2023. — 326 c. — (ITpodeccuonansuoe odpazoanue). — ISBN 978-5-534-08799-4.
— Tekct : onektpoHHblii // OOpaszoBatenbHas matdopma IOpaiit [calt]. —
URL:

4, boromonos, H. B. Ilpaktnueckue 3aHsaTus mo maremarvke B 2 4. Yacte 2 :
yuyeOHOe  mocobOue I  cpeaHero  npod)eCCHOHaIbHOro  oOpaszoBaHus /

H. B. boromonoB. — 11-e uzn., nepepad. u gon. — Mocksa : U3gaTensctBo FOpaiiT,
2023. — 251 ¢. — (ITpodeccuonansHoe odpazopanue). — ISBN 978-5-534-08803-8.
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https://urait.ru/bcode/512668

— Texcr : snextponssii // OOpaszoBartenbHas miatdopma IOpait [caiiT]. —
URL.: https://urait.ru/bcode/512669

5. Kpemep, H. III. MaremaTtuka ais Kojuiemkei: yueonoe nmocooue nis CI1O / H.
. Kpemep, O. I'. Koncrantunosa, M. H. ®punman; nox pen. H. 1. Kpemepa. — 11-
€ u3l., nepepad. u non. — M.: UznarensctBo FOpaiit, 2023. — 362 ¢. — (Cepus :
[TpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-15601-0. Pexum moctymna:
https://urait.ru/.

JlonoJiHUTEIbHbIE HCTOYHUKMU:

1. Hayuyno-nonynspHelii  (Qu3nKo-MaremMaTHdeckuii kypHan «Ksanty. ®opma
nocryma: http://kvant.ras.ru

2. Hayunsrii KypHaI «CTyaeHYECKHIN. dopma JOCTyIIA:
https://sibac.info/journal/student

3. Bceepoccuiickue wuHTepHeT — onmmmuanel. Dopma mgocrtyma: https://online-
olympiad.ru

4. Enunas xoiuiekius nu@poBbIX oOpa3zoBarenbHbIX pecypcoB. dopma mocryma:
http://school-collection.edu.ru

5. Hayunas snektponHas oubauoreka. @opma mocryma: https://elibrary.ru

6. OTkpsITHIH KOJUTEK. MaTemaTrka. @opma fgocrtyma: https://mathematics.ru

7. TloBropum marematuky. @opma mocryma: http://www.mathteachers.narod.ru

8. CnpaBouHMK TIO MareMmaTuke Juis  [mKojJbHUKOB. ®dopma  jgocrymna:
https://www.resolventa.ru/demo/demomath.htm

9. Cpenuss MaremMaTu4ecKas UHTEPHET 1IKOoJa. ®opma JOCTyTIA:
http://www.bymath.net

10.®enepanpubiii mopran  «Poccuiickoe  oOpazoBanue». dopma  ocTyma:
http://www.edu.ru
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30oBaTe/IbHOM

JTUCIHHUILINHBI

KOHTpOJIbI/I OL€CHKA PpC3YyJIbTaTOB OCBOCHUA 06IHCO6pa3OBaTCHBHOﬁ JUCITHUITIINHBI

pPacKpbIBAlOTCS  4epe3

JUACIUTUIMHAPHBIE

pe3yJIbTaThl,  HANpPABJICHHbBIC

Ha

dbopmupoBaHre 00MUX M MPO(ECCHOHATBHBIX KOMIIETCHIIMHA 1O pa3jenaM W TeMam

coJiepkaHusl yueOHOTo MaTepuara.

Oo0mas/npodeccnoHanbHas Paznea THun oeHOYHBIX MEPONPUATHSA
KOMMETEHIUs
OK 01. BeiOupathb criocoOsl perieHus P 1, P 2, P | TecrupoBanue
3aa4 npodeccuonanbHoi nestensHoctn | 3, P 5, P 6, | Vernprit onpoc
MIPUMEHHUTEIHHO P'7, P 8 P Maremaruueckuit JTUKTAHT
K pa3jIM4HbIM KOHTEKCTaM ii P10, P CamocrosiTenbHas paboTa
HuddepennupoBanHblii 3a4eT
BrimonmHeHne dK3aMeHaIMOHHBIX
3aIaHUI
OK 02. Mcnonp30BaTh COBPEMEHHBIE P 1, P 2, P | TecrupoBanue
CpeICTBa IMOMCKa, aHAlIu3a U 4, P 5, P 6, | Vcrawiit onpoc
UHTEpIpeTanuu napopmanuu, u P 7, P & P Maremaruueckuit JTUKTAHT
MH(OPMAIIMOHHBIE TEXHOIOTUH IS ii P10, P CamocrosiTenbHas pabota
BBITIOTHEHUS 3aa4 PO eCCHOHATBHOM JuddeperurpoBaHHbIif 3a4eT
JeSTeTbHOCTH BrImonmHeHne 3Kk3aMeHaIMOHHbBIX
3a1aHuI
OK 03. IlnanupoBaTh U peaTn30BbIBATH P 1, P 2, P | TecrupoBanue
coOCcTBeHHOE TPOBECCHOHATHHOE 1 3, P4, PS5, | Vernsiit onpoc
JTUYHOCTHOE Pa3BUTHE, P 6, P 7, P NMaremaruueckuit JTUKTaHT
MpeNPUHIMATETBCKYIO IeITeIbHOCTD B IS)’ 1P1 %, P10, CamocrosiTenbHas pabota
npogeccuoHanbHOM chepe, JuddepennrpoBanHblii 3a4eT
WCIOJIb30BaTh 3HAHUA MO0 (PUHAHCOBOMA BrimonHeHne sk3aMeHaIMOHHBIX
I'PaMOTHOCTH B Pa3IIMIHBIX KU3HEHHBIX 3aJTaHui
CUTYAITUIX
OK 04. DddexTuBHO P 1, P 2, P | TecrupoBanue
B3aMMOJICIICTBOBATh U PabOTaTh B 3,P4P5,P | Vernsit onpoc
KOJUIEKTHBE U KOMaH/IE 6, P 7, P8, | Maremaruueckuit JTUKTaHT
P9, P10, P
11 CamocrosiTenbHas pabota
JuddepeHpoBaHHbIi 3a4eT
BrimonHeHne sk3aMeHaIMOHHBIX
3aJaHui3alaHuI
OK 05. OcyiecTBisITh YCTHYIO U P 1, P 2, P | TecrupoBanue
MNMUCbMEHHYI0 KOMMYHHUKAIUIO Ha 5,P 6, P 7, | Yernsit onpoc
rOCyJIapCTBEHHOM sA3bIKe Poccuiickoin II)OSi’ 11)19’ P\ Maremarnueckuit JUKTAHT
)

denepanuu ¢ yueToM 0COOCHHOCTEH
COLMAIIBHOT'O U KYJIbTYPHOI'O KOHTEKCTA

CamocrosrenbHas paboTta

JuddepeHpoBaHHbIi 3a4eT
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Bremonnenue OK3aMCHAIIlMOHHBIX

3alaHuI

OK 06. IIposiBnsATh rpask/1aHCKO- P 1, P 5, P | TecrupoBanue
MaTPUOTHYECKYIO MO3ULHUIO, 6, P 7, P8, | Verusrii onpoc
JEMOHCTPUPOBATh OCO3HAHHOE P9, P11 MareMaTnyeckuii TUKTaHT
MIOBEJICHNE HA OCHOBE TPAJULIMOHHBIX CamocrosiTenbHas paboTa
00I11eueI0BEYECKUX IIEHHOCTEH, B TOM JuddepenurpoBaHHblii 3a4eT
4HCJIE C YIETOM TapMOHU3AIUU BrinonHeHune sk3aMeHalMOHHbIX
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX 3aaHui
OTHOIIECHUM, IPUMEHATH CTaHAapPThl
AHTUKOPPYILIMOHHOI'O NIOBEICHUS
OK 07. ConeiicTBOBaTh COXpaHEHUIO P 1, P 2, P | TecrupoBanue
OKpY’Karollen cpeabl, 3,P4 YcTHbI onpoc
pecypcocOepexeHuIo, MPUMEHSITh P 5, P 6, P | MaTemaTuueckuii TMKTaHT
3HaHUA 00 U3MEHEHUU KJIMara, 7, P 8, P9, | CamocroarensHas pabora
MPUHIIMITBL OepexIuBOro npoussoacrea, | P 10,P 11 JuddepeHmpoBaHHbINA 3a4eT
3¢ dEKTUBHO AEHCTBOBATH B BrinonHeHue sk3aMeHaMOHHbIX
YPE3BBIYANHBIX CUTYALUAX 3alaHUI
IIK 1.1 P 1, P 2, P| TecrupoBanue
AHanu3upoBaTh TpeOOBaHUS 3,p4 VY cTHBI onpoc
TEXHUYECKOI'O 3a/IaHUsI Ha P 5, P 7, P | Maremarnueckuii JMKTaHT
MIPOEKTUPOBAHHUE HU(DPOBBIX CUCTEM. 8,P9,P 10, | CamocrosrenbHas paboTa

P11 JuddepeHnpoBaHHbIi 3aUeT

BBIHOHHGHHG 3K3aMCHAITNOHHBIX
3aIaHUA
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5. TEMATUHKA HWHIAWBUIAYAJBbHbIX ITPOEKTOB.
1.HenpepwiBHBIE TpOOH.
2.1IpuMeHEeHHE CI0KHBIX IPOLEHTOB B SKOHOMHUYECKUX pacdyeTax
3.[TapanenbHOE IPOEKTUPOBAHUE.
4.Cpennue 3Ha4€HUA U UX IPUMEHEHHUE B CTATUCTHUKE.
5.BekTopHOe 3aaHue NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
6.C10’)keHHE TAPMOHHYECKHUX KOJICOaHMIA.
7.I'paduueckoe penieHne ypaBHEHUH 1 HEPABEHCTB.
8.IIpaBWIIBHBIE U MTOJIYNIPABUIIbHBIE MHOTOTPDAHHUKH.
9.KoHnueckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE.
10.ITonsiTre quddepeHnrana u ero IPUIoKEHUS.
11.Cxembl TOBTOPHBIX HCTIbITaHUM bepHymu.
12.WccnenoBanyie ypaBHEHUN U HEPABEHCTB C apaMETPOM.
13.3aaum Ha BBIYMCIICHUE TUIOLIA/IeH K 0OBEMOB TeJl BPAIlleHUss | MHOTOTPAHHUKOB
14.3anaun Ha HaubosblIee U HAMMEHbIIIEe 3HaU€HUE BEJIMYUH U METO/bI UX PEeIIeHUs
15.UppanuonansHocTu B apxutekType. [loaxoBooOpa3Hble U cTpesibyaThle apKu U KyIoJa
16.KommuiekcHble uncia
17.ITupaMuipl - camble COBEPIIEHHBIE COOPYKEHUS B MUPE
18.Cratuctueckoe uccinenosanne «Mup yBI€4YEHNN COBPEMEHHOIO CTYACHTa»
19.®yHK1IMH B IPUPOJIE U TEXHUKE
20.ITpaBuyibHbIE MHOTOI'PAaHHUKH B HAayKe U MTOBCEIHEBHOMN )KU3HU
21.Erunerckue nMpamMuibl - COBEPLIEHCTBO (DOPMBI
22.Yenosek. Marematuka. Xenesnas nopora
23JIorapudmbl BOKpYT Hac
24.Crniupalii B MaTEeMaTHKE U OKPYXKAIOIEM MHUPE.
25.TaitHbl 30JI0TOTO CEYEHHUS.
26.«MaremaTnueckoe» uckycctso M. K. Dmepa.
27.I'padbl 1 X IPUMEHEHHE.
28.I'eomeTpus B )KUBOIKCH, CKYJBIITYPE U APXUTEKTYpE.
29.@pakranpHas T€OMETPUSI.
30.Hacnenue [udaropa.
31.Teopust BEpOATHOCTEN B a3apTHBIX UIPax.
32.CuMMeTpusi — OCHOBOIOJIATAIOIINA MPUHITUIT YCTPOMCTBA MHPA.
33.IIupamMub! B IPOLLIOM, HACTOSIIEM U Oy TyIIEM.

34.Mopuc Duiep - MaTeEMaTHKa WA UCKYCCTBO?



35.I'apmonus u coBepuieHCTBO [ITaTOHOBBIX TeT.

36.00beMbI U IUI0LIAIM TOBEPXHOCTEHN IPAaBUIIbHBIX MHOIOTPAHHUKOB U TE€Jl BPALICHUS;
37.AmopdHbIie U300paKEHUS;

38.I'apMOHUs B apXUTEKTYpE — HEJIMHEWHAs TIEPCIIEKTUBA;
39.Erunerckue nupaMu/ibl;

40.Y30pbl CHMMETPHH;

41.3050TOC CEUEHUE U TUPAMUA;

42.MaTteMaTuKa U apXUTEKTypa;

43.30710ThIe CIUPAJIM U “TIEHTaroHajJbHas CUMMETPHUS B )KUBOU IIPUPO/IE;
44 TailHa eruneTcKoro KajJeHaaps;

45.MatemaTrka U rapMOHHS B MY3bIKE;

46.Yucna [Tudaropa u cpeaHee rapMOHHUECKOE B MY3BIKE;

47 Matemaruka Juis OyayIiero u B Moeit mpodeccuu;

48.I1porieHTHI B HaIIEH >KU3HHU.

49.I'paduyeckoe mpeacTaBiIeHUE CTATUCTUYECKUX JIAHHBIX.
50.MaTtemaTu4ecKkrue OCHOBBI CTUXOCIIOKEHUSI.

51.MaTtemaTu4yecKkrue OCHOBBI MY3bIKAJIbHBIX CO3BYUH.

52.Maremartuka pacCTeHUN U )KUBBIX OPTaHU3MOB.

53.Maremaruka 1 3aKOHbI KPacOTBHI.

54.MaremaTnueckuii IBETHUK: po3bl ['Buno I'pannn.

55.Yeprexu, GpUrypbl, TMHUMA U MaTeMaTUYECKUE PACUEThl B KPOUKE U IIUThHE.
56.Maremaruka u coprt.

57 MopenupoBanue 0COOEHHOCTEHN IIaXMaTHON JOCKH.

58.Hymeponorus — Mu¢ min peanbHOCTb?

59.Teopus BEpOATHOCTEN B JKU3HU ITYEIL.

60.MaremMaTruueckoe MOJAETUPOBAHUE OKPYKAIOIIEN CPEIBI.

61.3010TO€E CeueHuE B MaTEMaTHKeE.

62.I'apmoHnyeckuii TpeyroiabHUK JleiiOnuma. Mcropus u npuuuHbl BOSHUKHOBEHHSL.
63.Uncna ®ubonayun CBoiicTBa U MPUMEHEHUE MTPH PELLICHUU 3aj1ay.
64.YUucna Mepcena. CoBepuieHHbIe yncia. Teopema Ditnepa.

65.Ceru llTelinepa.

66.MaremMaTudecKuii OUIbSPI.

67.Cou3mbl 1 TapaOKCHI.

68.MaTteMaTuuecKre XapaKTEPUCTUKU ETUTIETCKUX TTUPAMHU/I.

69.lnoaHTOBBI YpaBHEHUS.
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PEIIEH3USA
Ha pado4yl0 mporpamMmmy o0ueod0pa3oBaTeIbHON JUCHUILINHBI « MaTeMaTHKa»
1A cnenuaabHocTH 23.02.08 CTpouTebCTBO XKeJIe3HbIX J0POr, IYTh U MyTeBOe
X03511ICTBO

[Ipennaraemasi pabouast mnporpamma oO0IIE00pPa30BATENBLHON IUCHUILITUHBI
«MaremaTtuka» paspabotaHa Ha ocHoBe DenepanbHOr0 rocyJapCTBEHHOTO
00pa30BaTEIBLHOIO CTAHAAPTA CPEIHETr0 NPOQPECCUOHATBHOIO O0pa3oBaHUsi U C
y4eTOM MPUMEPHOUN IIporpamMmbl 0011e00pa3oBaTeIbHON AUCIUIUIMHBI « MaTeMaTrukay
YTBEPKICHHON Ha 3aceqaHuu CoBeTa 1Mo OIEHKE COJIep KaHus U KauecTBa IPUMEPHBIX
pabouux mporpamMm oO0IIe00pa30BaTENLHOTO W TYMAaHUTAPHOTO IIMKJIOB CPEIHEro
npodeccuonansHoro oobpazosanus [Ipotokon Ne 14 ot 30 Hos6ps 2022 r.

OO6meoOpa3oBaTenbHas TUCIUIUIMHA «MaTemaTuka» SBISICTCS 00s13aTeIbHOM
4acThIO 00111€00pa30BaTEeILHOIO LUKIJIA 00pa30BaTEIbHON MTPOTrPAMMBbI B COOTBETCTBUU
¢ ®I'OC cnemmansrHoctu 23.02.08 CTpouTenbCTBO KEIE3HBIX JOPOT, MYTh U MyTEBOE
XO3SIMCTBO.

PaGouast mporpamma paccuntana Ha 217 ayauTopHBIX Yaca, B TOM uwuciie 86

YacOB TMPAKTHYCCKUX 3aHATHH, W COACPXKHUT TMACHOPT pabodeld MPOrpaMMmbl,
pPacKphIBAOIIUNA 007acTh MPUMEHEHUs MPOrpaMMBbl, MENW 3aJa4yd JUCIUIUIMHBI, a
TaK)Ke€ KOJMYECTBO YAaCOB HA OCBOEHHUE MPOTrpaMMbl. TemMaTHUeCKUi TUTaH OTpakaeT
cozepkaHue y4eOHOTO MaTeprasa, mepeueHb MPaKTUISCKUX 3aHITHM.

3nmech TakXKe yKa3aHbl YCJIOBHUS peaIM3alldd MPOTPaMMBbl  AUCITUTUIMHBIL
TpeOOBaHWSI K MHUHHUMAJIBHOMY MAaTEePHATBHO-TEXHUYCCKOMY OOECIICUCHUI0, K
opraHuzamuu 00pa3oBaTEIBLHOTO TMpoIlecca, K HHPOPMAIMOHHOMY OOECIEeYEHUTO
oOy4eHHsT | T.1.

Pe3ynpTaToM OCBOCHHS TMPOTpaMMbl  JUCIUIUIMHBI  SIBIIICTCS  TIOJyYCHHE
OOyJarOMIMMHUCST 3HAHUW W yMEHUH, OO0CECIEUYHBAIONIUX OBJIAJCHHE OOIMUMU
KOMITETCHIIUSIMHM 110 CIICIIMAIbHOCTH. KOHTpOJIb M OIleHKAa pPEe3yJbTaTOB OCBOCHHS

y4eOHOM TUCIUTUIMHBI TAKXKE COAEPIKATCS B IPOTPaMME.

/ u‘//
Penensent: 7772/~ ¥ K.I Momurypa, npeniogaBatesib TTXKT — ¢punmana PTYTIC

A
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PEIIEH3USA
Ha pado4yro nporpamMmy 001e00pa3oBaTeJbHON JUCHUILINHBI « MaTemaTuka»
1A cnenuaabHocTH 23.02.08 CTpouTebCTBO XKeJIe3HbIX J0POr, IYTh U MyTeBOe
X03511ICTBO

PaGouas mporpamma o01reo0pazoBaTeIbHON JTUCITUTUTHHBI
«MaremaTuka»paspabotaHa Ha  OCHOBE  (elepalbHOTO  TOCYAApCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAPTa CPEIHEro OOIIETo 00pa30BaHMs U C YUYETOM IIPUMEPHOM
MporpamMMbl 00111e00pa30BaTeIbHON NUCIUILTMHEI "MaTemaTuka" miis CrernuaibHOCTH
23.02.08 CtpouTenbCcTBO KeENE3HBIX JOPOT, MYTh U IIyTEBOE X035HUCTBO.

B paloueii mporpamMme maHO cojep)KaHHWE W3JIaraeéMoro marepuana Jyis
OBJIAJICHUS] KOHKPETHBIMH 3HAHUSMU TT0 TIPEIMETY ¥ TIPUMEHECHHS €TO B IPAKTUIECKOMN
nesitenbHOoCcTH. [Iporpamma  cofepkKUT 4YeTKo CHOPMYIUPOBAHHBIA  KOHEUYHBIN
pe3yabTar 00yueHus: 3HaHus, ymeHusi, cooTBeTcTBytoiue OI'OC.

CtpykTypa mOpOrpamMmbl COOTBETCTBYET MPEABIBISIEMbIM TPEOOBAHUSIM H
COJICPKUT: TEMATUYECKUW IUIaH JUCHUIUIMHBL, TpeOOBaHHS K MHUHUMAJIbLHOMY
MaTepHUaIbHO-TEXHUYECKOMY obecriedeHnio. KpoMe Toro, oHa COAEpKUT KOHTPOIb U
OIICHKY PE3yJIbTaTOB OCBOCHUS JAMCIUIUIMHBI, KOTOPBIA BKIFOYAET (POPMBI U METOMIBI
KOHTPOJISI ¥ OLIEHKU Pe3yJIbTaToB 00yueHus. MzydeHne nporpaMMbl IpeycMaTpuBaeT
PENPOYKTUBHBIN U IPOAYKTUBHBIN YPOBEHb YCBOCHHS YU4EOHOTO MaTeprara.

Marepuan pabodeit mporpamMmbl  00IIe00pa30BaTEIbHON  JAUCITUTIINHBI
«MareMaTuKa»pallMOHAILHO YW YETKO pachpeneiéH MO BPEMEHH, MO COJAEPKaHUIO U
HarpaBieHusM. PazpaboTtunkamu momoOpaHa TeMaThKa MPaKTUYECKUX 3aHSTHM, YTO
MO3BOJISIET CHOPMHUPOBATH HEOOXOAMMBIC YMEHUS U HABBIKU.

Pabouast mporpamma pexkoMeHJO0BaHa K NMpUMEHeHUIo B yupexaeHusx CIIO
g cnerpanbHocTH 23.02.08  CTpouTenbeTBO KENE3HbIX AOPOr, MyTh U IYyTEBOE
XO035IUCTBO

[Ipenonasarens I'BITOY KK TTOT

«Tuxopenkuil TEXHUKYM OTPACIIEBBIX TEXHOJIOTUID)

.z M.H. Anpsrtknna
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