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1. O0mas xapakrepucTuka padoyeil nporpaMmbl 0011e00pa3oBaTeJIbHOM
AUCHMILINHBI «MaTeMaTHKa)

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHoHATbHOI
o0pa3oBarteabHoi mporpammbl CIIO:

O6meoOpa3oBaTenbHAS JTUCITUTUTIHA «MaremaTuka» SIBJISICTCS
00si3aTeIbHONM  4YacThi0  OOIIe00pa3oBaTeIbHOrO  IMKJIa  00pa3oBaTEeNbHOM
nporpammbel B cootBeTcTBUM ¢ PI'OC cnemmansHoctn 23.02.01 Opranuzanus
NEPEBO30K U YNPABIIEHUE HA TPAHCIOPTE (110 BUIAM)

1.2. llesiu ¥ IUIAaHUPYeEMble Pe3yJIbTATHI 0CBOCHHUS TUCIHUIIJIMHBI:

1.2.1. Heapb AuCUMIIHHBI
Conepxanue IPOTPAMMBI 00111600 pa30BaTEIbHOM JUACIUTUTAHBI

«MaremaTvka» HalpaBJIE€HO Ha JOCTHKEHUE pEe3yJbTaTOB €€ HW3Y4EHUs B
cootBercTBUM € TpeboBanusiMu PI'OC COO c¢ yderoM npodeccHOHATBHON

HarnpasieaHocTi ®I'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOECHHUSI  001e00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO
Ocoboe 3HaueHre JUCITUIUTNHA UMEET MpU (HOPMHUPOBAHUU U PA3BUTHH

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



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 JESITEIIbHOCTH
TEXHOJIOTUYECKON M COLMAIIbHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh,  IUIAHUPOBaTh W
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTD;

- HHTEPEC K pas3IruHbIM chepaM mpodhecCHOHATLHON
e TeILHOCTH,
Onanenue YHHUBEPCATbHBIMU yaeOHBIMA
[M03HABATEILHBIMU JICHCTBUSMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

dbopmynupoBath
paccMaTpuBaTh €€

CaMOCTOSITEIIBHO u
AKTyaJIM3UpoBaTh MpoliIeMy,
BCECTOPOHHE;

YCTaHaBJINBATb Cyu.[CCTBCHHBIﬁ IMNPpU3HAK WJIH

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 BBIOJIHATH BHIYMCICHUE 3HAUCHUH U
peoOpa3oBaHus BBIPAKEHUH CO CTENEHAMU U JIorapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHAIIBHBIX BRIPAXKCHUH;

- YMETh OIIEPUPOBATH MOHATHIMHU: PAlMOHAIBHEIE,
MppalnroHalbHbIE, TOKA3aTeIbHbIC, CTETICHHBIE,
orapupMHUUECKue, TPUTOHOMETPUYECKHIE 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
MPOCTEHUIINX CIy4asix GYHKIIMA 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 HAWOOJIbIINE U HAUMEHbIIINE
3HAYEHUs, HA HAXOXKJCHUE ITyTH, CKOPOCTH M YCKOPEHHUS;

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

PKU3HEHHBIX TIPOOIIEM

nmorapudmuueckas QyHKLIUS, TPUTOHOMETpUYECKHE (PYHKIINUH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

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

BBISIBJISITH  TIPUYMHHO-CIICJICTBEHHBIC
AKTyaJIM3UPOBATh 3aJlady, BBIJABUIaTh THIIOTE3y €€
pEIICHMSI, HAXOIUTh apTyMEHTBI JUIsl JIOKa3aTelIbCTBA]

CBiA3U H

CBOMX YTBEP)KJICHMM, 3aJaBaTb IapaMeTpsl U

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

JIOCTOBCPHOCTb, IIPOrHO3HPOBATH HU3MCHCHHC B
HOBBIX YCJIOBUAX;
-- YMCTb NEPCHOCUTH 3HAHHA 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

oOpaTHbIe (YHKINU; YMEHHE CTPOUTDH IpauKu U3yUCHHBIX
(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/ly BEJITUUYNHAMY;

- YMETh peIIaTh TEKCTOBBIE 33/1a4K 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,
YpaBHEHHsI, HEPABEHCTBA U X CHCTEMBI 10 YCIOBHUIO 3a71a4H,
MICCIIC/IOBATh MOJTyYEHHOE PEIICHUE U OLIEHUBATh
[IPaBOII0100HOCTh PE3YJIbTATOB;

- YMETh OIIEPUPOBAThH MOHATUIMU: CpeaHee apu(pMETUUYECKOE,
MenraHa, HauboJiblee U HauMeHbIlee 3HaUYCHUsI, pa3Max,
criepcus, CTaHAapTHOE OTKIOHEHHE YHCIOBOro Habopa; yMeTh
M3BIICKATh, MHTEPIPETHPOBATH HHPOPMAITHIO, IIPEICTABICHHYIO
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 U YMHOKEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE PaKThl U (HOPMYIIBI IPU
PEIICHUH 33/1a4; OLIEHUBATh BEPOSTHOCTH PEaTbHBIX COOBITHH;

3HAKOMCTBO CO CJ'Iy'—I&ﬁHI;IMH BCJIIMYMHaAMHU, YMCHHUEC IPUBOANTH




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

- YMETh ONEPUPOBATH MOHATHAMU: TOUKA, MIPSIMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAHHBIN YIroJl, CKPELIMBAIOIIUECS MIPSIMBbIE,
[apajyIeIbHOCTh U MEPIEHAUKYISPHOCTh NPSAMBIX U IUNIOCKOCTEH,
YTOJI MEKAY IPSMBIMH, YTOJI MEXY IPSIMOM U INIOCKOCTBIO,
YTOJ1 MEKAY MIIOCKOCTSIMH, PACCTOSIHUE OT TOUKHU /10 IIIOCKOCTH,
pacCcTOSIHUE MEXAY MPSMBIMHU, PACCTOSIHIE MEXKIY TUIOCKOCTSIMHU;
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 oBepxHOCTb BpallleHUs], IMIIMHP, KOHYC, 11ap, chepa,
ceueHus! (pUrypsl BpalleHus, IIIOCKOCTb, Kacaromascs cepsl,
[MUINHAPA, KOHYCA, TUIONIA b TIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYca, IIWINHJpA, TUI0IIalb chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MTapajuIeenuIe/1a, TMPaAMHIBI, TIPU3MBI,
[UIMHPA, KOHYCa, IIapa; yMeHHe N300pakaTh MHOTOTPaHHUKH
1 TIOBEPXHOCTH BpAILEHUsI, UX CEUYEHUS OT PYKH, C TIOMOIIIBIO
YEePTEIKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
pacrio3HaBaTh CHMMETPHIO 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 BBIYHUCIIATh TEOMETPUICCKUE BEIMIUHBI (JITTHA, YTOJI,




rioniaib, 00beM, IJIOLIAAb [IOBEPXHOCTH ), UCIIOIb3YSI
M3YYCHHBIE JOPMYIIBI U METO/IBI;

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

- YMETb BBIOMPATh MOIXOIAIINN U3YYEHHBIN METOT ISl pEIICHUs
3aJla4M, PacliO3HaBaTh MaTeMaTHIECKUe (DaKThI U
MaTeMaTUYeCKUe MOJICIH B IPUPOIHBIX U OOIIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHE MPUBOJUTD IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTeMaTUYeCKOW HayKU.

OK 02

lcrionp30BaTh COBPEMEHHBIE
CpeACTBa MOUCKA, aHAJIN3A U
MHTEpIpeTaluy HH(OpMaIuy,
1 MH(OpMaIIMOHHBIE
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:

- BJIAJICTh HaBBIKAMH TIOJYYCHHUS WHQPOpPMAIUU W3
MCTOYHUKOB  pPa3HbIX  THIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh TIOUCK, aHAU3, CHCTEMATH3AIHI0 U
MHTEPIPETAIMI0 HHOOPMAIIMKA PAa3IMYHBIX BHIOB U
(hopM TIpeICTaBICHHUS,

- CcOo3JaBaTh TEKCTHl B pPa3MYHBIX (Qopmarax ¢
YyIeTOM Ha3HaueHWs uWHGOpMAIMM U  LEJIEBOMH
ayJIUTOpUHU, BBIOMpas  ONTUMAIBHYIO  (GopMmy
[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,
MCTIOJIB30BATh 3HAHUS 10
[1paBoBOM U(UHAHCOBOMN
FPAaMOTHOCTH B Pa3JIUUHBIX
PKI3HEHHBIX CUTYaIHIX

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 KHU3HCHHBIX

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 3HAHHM,

- yMEThb OIIEpPUPOBATH MTOHATUSMM: paluoHalbHbIE,
MPPALMOHAJIBHEIE, II0OKa3aTeJIbHbIE, CTECIICHHBIE,
norapuMUUECKUe,  TPUTOHOMETPUYECKHE  YPaBHEHUS  H

HEPaBEHCTBA, UX CUCTEMBI;

- yMETb OIEpPUpPOBaTh MOHATHSIMH: MHOTOTPAHHUK,
MHOTOTpaHHHMKa, KyO, Mapaielenurne], Mpu3Ma, IUpaMuja,
dburypa v moBEpXHOCTh BpaIICHUs, UUIHHJP, KOHYC, map, chepa,

CCUCHHC]

ceucHHUST (UTyphl BpalllCHHS, MJIOCKOCTh, Kacaromiascs chepsl,
HUJIMHApA, KOHYCA, IUI0MAaAb MOBCPXHOCTH NUPaAMHUALI, IIPHU3MBI,
wiomans  cdepsl, KyOa,
MapajuieNienunesa, MAPAMUAIBL,  ITPU3MBI,

KOHyCa, IHJIMHJPA, 00beM
[PSIMOYTOJIBHOTO
[WIMHpA, KOHYCa, [Iapa; yMEHUe M300pakaTh MHOTOTPAHHUKH
U MOBEPXHOCTU BpAICHUS, MX CEYCHHUS OT PYKH, C TOMOIIBIO
YCPTSIKHBIX HMHCTPYMEHTOB M JJICKTPOHHBIX CPEJICTB; YMETh
[pacro3HaBaTh CHMMETPHIO B MPOCTPAHCTBE; YMETh PACIO3HABATH|

[MPaBUJIbHBIC MHOTOTPAaHHUKU

YMETb ONEPUPOBATH TMOHATHAMU: IPSAMOYTOJbHAs CHCTEMA]
KOOPJIHMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATBHI BEKTOPA,
CyMMa
HaxOIUTb (

CKaJISIpHOE TIPOM3BEIEHUE, Yrold MEXAYy BEKTOpaMy,
BEKTOPOB,
MOMOILBIO U3YYEHHBIX (POPMYJ KOOPIMHATHI CEPEAMHBI OTPEe3Ka,

PaCCTOAHNUE MCKIY ABYMS TOUKAMU

MMPONU3BCACHUC BCKTOpAa Ha YHCIIO,

[MOCTOSIHHO TIOBBIIATh CBOM 00pa3oBaTeNIbHBIN 1|
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KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJB30BAaTh TMPHEMbl pe(ICKCHH s  OICHKH
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
[IPU OCYIIECTBICHUN KOMMYHHUKAIMH, CIIOCOOHOCTH
K COUYBCTBHUIO U COTIEPEKUBAHUIO;

- COITMAJIbHBIX HaBBIKOB, BKIIFOYAIOIINX CITOCOOHOCTH
BHICTPAWBAaTh OTHOIIEHUS C JAPYTUMH JIIOJBMH,
3a00TUTHCS, TPOSBISTH MHTEPEC M pa3pemaTh
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,
[pacrpenenaTb poJid C y4eTOM MHEHUH YYaCTHUKOB
00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJMHHUPOBATH U BBIMOJIHATH PabOTy B YCIOBHUSAX
[PEATbHOTO, BUPTYAIbHOIO M KOMOMHHUPOBAHHOIO
B3aMOJCHCTBUS;
- OCYUIECTBJISITh ~ TO3UTUBHOE  CTPATETUYECKOE
[MOBEJCHWE B PA3JIMYHBIX CUTYaIUsAX, IPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.
OBjagcHUe
MENCTBUSIMU:

- [IPUHUMATb MOTUBBI U APryMCHTBI APYIrUx o

YHUBCPCAJIbHBIMU PEeryJIATUBHBIMHA

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

- pa3BUBATh CIIOCOOHOCTh TOHMMATh MHP C MO3HUIUY
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 BOCIPUHUMATh pa3IMYHbIE BH/IbI
MCKYyCCTBa, TPaJULIMM U TBOPYECTBO CBOETO Y|
Npyrux  HapoJOB,  OLIyHIIaTh  AMOLMOHAIBHOE]
BO3JIEHICTBUE UCKYCCTBA;

- YMCTb OIICpHUPOBATH IMOHATHUAMU: CPECAHEC apH(bMeTquCKOC,

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

MPEACTABICHHYIO B TaOiuIaX, Ha jamarpamMmax, rpadukax,

OTpaXalolllyl0 CBOWMCTBA pEaJbHBIX MPOILECCOB U SIBICHUIA;
MPEACTABISITE WH(OPMAITHUIO C TIOMOIIBI0 TAOJMUIl U TUarpaMM;

HCCICA0BAaTh CTAaTUCTUYCCKHUE JaHHBIC, B TOM 4YHCIEC 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

TBOPUYECKOMN JTUYHOCTH;

OBnazieHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU

e CTBUSIMU

a) oOIeHue:

- OCYHICCTBJISTh KOMMYHMKAIMM BO BceX cdepax

PKU3HU,

- pacmo3HaBaTh HEBepOAJIbHBIC CPEICTBA OOIICHUS,

3HAUYCHHE COILIMAJIbHBIX
MPEANOCHUIKU KOH(ITHKTHBIX]

[MOHUMATh 3HAKOB,
[pacro3HaBaTh
CUTYyAaIMi ¥ CMATYaTh KOH(JIUKTHI,
pPa3BEpPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY)

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCACTB

- YMETb OINEPUPOBATh MOHATUSAMU: TOYKA, IpPsIMasi, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPAHHBINA YroJ, CKPEIIMBAIOLIUECS IIPSMBIE,
[1apaJUIEIbHOCTD U IEPIEHANKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH,
YTOJI MEXIY NPSIMBbIMH, YroJl MEXIY HpsMON U IUIOCKOCTBIO,
YTOJ MEXY IUIOCKOCTSMH, PACCTOSHHE OT TOYKU JO IJIOCKOCTH,
[PACCTOSIHUE MEXAY IIPSMBIMH, PACCTOSHUE MEXKIY INIOCKOCTSMY;
- YMETb UCIOJIB30BaTh MPHU PEIICHUH 33]a4 U3yUeHHbIe (DaKThl U
TEOpEeMbl TUTAHUMETPUH; YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB
OKPY’KaIOILEero Mupa

OK 06

[[posIBIISITE TpakIaHCKO-
[MaTPUOTUYECKYIO MTO3ULHIO,
IIEMOHCTPUPOBATH OCO3HAHHOE
[MOBEJICHHIE HA OCHOBE
Tpa)II/IHI/IOHHI)IX pOCCHﬁCKHX
ITyXOBHO-HPABCTBEHHBIX
IIEHHOCTE, B TOM YHCIIE C
Y4ETOM TapMOHU3AIUN
MEXKHAIIMOHAJIbHBIX U

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

OCHOBC

POCCUICKOM

JIMYHOCTH Ha AYXOBHO-HPABCTBCHHBIX|

eHHocTed  HapoaoB  Poccumiickoit  dDexpepanuu,

MCTOPUUCCKHUX nu

(dhopmMupoBaHue

HallMOHAJIbHO-KYJIbTYPHBIX

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

[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO

3KOJIOTUYECKOUN

MHPOBO33PEHUS,

[IPaBOCO3HAHUS, KYJIBTYPHI,

yYMETh OIEPUPOBATH MOHATHSAMU: MPSIMOYTOJbHAs CHCTEMA)
KOOpJAMHAT, KOOPAUHATHI TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA,
Yyrojl MEXAy BEKTOpaMH, CYMMa
HaXOOWUTh ¢

CKAJIAPHOC IIPOU3BCIACHUC,

BCKTOPOB, TIPOU3BCACHUC BCKTOpAa Ha YHUCIIO,

[MOMOIIbIO0 U3YUYEHHBIX (HOPMYIJI KOOPJIUHATHI CEPEIUHBI OTpe3Ka,
[PACCTOSIHUE MEXAY ABYMS TOUKaAMU;
-yMeTh BBIOMPATh MOIXOASAIINNA U3YUYEHHBIM METOJ JUIsl pelIeHUs

3aJa4u, pacrio3HaBaTb MaATEMAaTHYCCKUC q)aKTBI 41

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

SABJICHUAX, B  HCKYCCTBC; YMCHHUEC NPUBOJAUTH  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

HallMOHAJIbHBIX,
51
JICMOKPATUYCCKHUX HGHHOCTeﬁ;

T'OTOBHOCTB IMPOTHUBOCTOATH nacoJI0rumu

DKCTpEMHU3MA, HallMOHAIU3Ma, KceHohoouwu,
IMCKPUMUHAIIMM 110 COLIMAJBHBIM, PEJIIUTHO3HBIM,
[PAcOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIbHOCTH B
MHTEpecax TPakIaHCKOTro OOIIEeCTBa, y4acTBOBAThH B
CaMOYIIPaBJICHUHU B o0mieo0pa3oBaTeabHOM
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 Kpaii, CBO0 PoauHy, CBOH S3BIK U
KYJIBTYDPY,

MHOTI'OHAIIMOHAJIBHOTO Hapoja Poccuwy;

IIpo1uIoe n HaCTOAIICC

MaT€MaTUYeCKUX  OTKPBITMM  POCCUMCKOM U MHUPOBOH

MaTeMaTUYECKON HAyKH.

YMETh OINEpPUPOBATh MOHATUAMM: CIyYaWHBIA ONBIT W
CiIy4aifHOe COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEThb
C HCHOJb30BaHUEM TIpadUyeCcKuX
CIOXKEHUSI U YMHOYKEHUS

daktel U dopMynbl MpuU

BBIUKCIISTH BEPOSTHOCTD
METOJIOB; TMPUMEHATH (HOPMYIIbI
BEPOATHOCTEM,
pEIICHNN 3a7ad; OLICHWBATh BEPOSITHOCTU pPEaTbHBIX COOBITHIA,

KOM6I/IHaT0pHBIe

3HAKOMCTBO CO CIIyYallHBIMH BEIIMYMHAMH; YMCHHE TPUBOIHUTH
[PUMEPBI TTPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX U
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,
CIIOPTE, TCXHOJIOIUAX U TPYHAEC,

- H,I[CI;'IHaH y6e)I(I[eHHOCTL, T'OTOBHOCTH K CIIYXKCHHIO|
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 UCHOJIBb30BAHUA B II03HABATEIHHOMN

M cOUMalbHOM  MpaKTUKe, TOTOBHOCTh K
CaMOCTOATEIILHOMY TUTAHUPOBAHUIO 171
OCYILIECTBIICHUIO yueOHOU JIeSTeTLHOCTH,

OpraHu3aly  y4eOHOro  COTpPyJHUYECTBA  C
[egarornyecKuMu pabOTHUKaMHU U CBEPCTHUKAMHU, K
y4acTUI0O B [OCTPOEHMHM  HMHIUBUAYAJIbHOW
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, MPUHOCALINE Bpea
OKpY>Karollen cpere;

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

- pacIIUpPUTbh ONBIT AESITEIBLHOCTH HKOJIOTHYECKON

- yMeTb ONepUpOoBaTh MNOHATHSIMH: (DYHKUHSA, HeNpepbIBHAs
GyHKIUS, [pPOU3BOJAHAs, IEpBOOOpa3Has,  ONpeAeseHHBIN
MHTETpall; yMETb HAaXOAWUTh MPOU3BOJHBIE 3JIEMEHTAPHbIX|
(GyHKIMI, UCIONB3Ys CIPAaBOYHbIE MaTepuaibl; UCCIEIOBATH B
MpocTeHIuX ciay4yasx (YHKIMH Ha MOHOTOHHOCTb, HAXOIHTh
HauOOJbIINE W HauMEHbIIWE 3HAuYeHUs (YHKUUH; CTPOUTH
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[IPUHITUIIBI OEPEHKITNBOTO
[TPOM3BOJICTBA, 3PPEKTUBHO
NIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYyalHsX

HAIpPaBIEHHOCTH;
- pa3pabaThIBaTh MJIAH PEHICHUS TMPOOIEMBI C yIETOM

aHaJIn3a NUMCIOIINXCs MaTCpHaAJIbHBIX u
HEMATCPHUAIBHBIX PECYPCOB;

- OCYHICCTBIIATH e CHaHpaBHeHHBII;'I IIOUCK
[IEpeHoca CpEACTB H croco0oB I[CI‘/'ICTBI/ISI B

podeccuoHanbHyIO Cpeny;

- YMETh NEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO U
[MPAKTUUECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- Tpeljiaratb HOBBIE IMPOEKTHI, OLICHUBATh WJIEU C
[MO3UIIMM HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUUYECKON

BHAYUMOCTH,
- JdaBaTb OHLCHKY HOBBIM CHUTYyallUsiM, BHOCHUTD,
KOPPCKTUBLI B ACATCIBbHOCTD, OLICHUBATDH

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAAM

rpadKd  MHOTOWICHOB  C  HCIIOJIb30BAaHHEM  amrmapara
MaTE€MaTUYeCKOr0 aHajau3a; IPUMEHATH IPOU3BOIAHYIO IIpU
peuieHuy  3aJad HAa  JIBW)KCHHME,  pelmarb — IIPaKTHUKO-

OPUEHTHPOBAaHHbIE 3aJa4d Ha HaAuOOJbIIME M HAUMEHBLINE
3HAYEHUs1, HA HAXOKIECHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMETb ONEpUPOBaTh NOHATUSAMM: JIBUXKEHHE B IPOCTPAHCTBE,
o100HbIE (PUTYpBl B NMPOCTPAHCTBE; UCHOJIb30BATh OTHOLICHUE
rioniazeid MmoBepxHocTed M 00beMOB MOJOOHBIX (uryp mnpu
pEIlIeHNN 3a/]aY;

- YMCTb BBIYHUCIATH T'COMETPUUCCKHUE BCIIMYHHBI (II.HI/IHa, yroii,
[UIomanb, OO0BEM, IUIOIIANb
M3ydyeHHbIE (POPMYJIBI U METObI

MOBEPXHOCTH),  HCIOJB3Ys
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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 255
B T.Y.

OcHoOBHOe cojiep:KaHue 217
BT. 4.:

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

BT. 4.:

TeopeTudeckoe o0ydeHue

MPAKTUYECKHUE 3aHITUS 26
IIpomexyTounas arrectanus ( AnddepeHIHPOBAHHBIN 324€T) 1
CamocrosiTebHas padora 14
BT. U.:

IMpomexxyTounas aTrecTanus (IK3aMeH) 24
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE U CIUTIHHBI

®opmu
pyeMbl
HaumeHoBaHue Conep:xkanue y4ye0HOro MaTtepuasa (0CHOBHOE M MPO(decCHOHAILHO-OPUEHTHPOBAHHOE), Oo0bem e
pa3aesioB 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 MaTepuajia 2 OK-04,
Yucna u BeraMcaeHus. | JleiicTBUS Hal OJOXHUTEIBHBIMHA U OTPHUIIATEIIbHBIMU YHCIIaMHU, OOBIKHOBEHHBIMHU U JIECATHYHBIMU OK-05,
Bripaxxenus u npobsimu. [leiicTBus co cTeneHs My, (hOpPMYIIbI COKPAIIIEHHOTO YMHOKEHHUS. 2 OK-06,
npeoOpa3oBaHus OK-07
Tema 1.3. Conep:xxanue yueOHOro MaTepuaJia 4
I'eomerpus Ha Bunel nnockux ¢uryp v ux miomasis. 2
MIJIOCKOCTH IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:kaHMe (coep:KaHue MPUKJIAJTHOTO MOLYJIsl)
IIpakTuyeckoe 3ansitue 1. IIpakTUKO-OPpMEHTHUPOBAHHBIE 3aJa4ylM B Kypc€ TIE€OMETPUM 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.
CamocrositeibHas padora Nel 2

[TonroroBka coobienus mo reMe «Pojab MaTeMaTUKH Ha )KeJe3HOA0POKHOM TPAHCIIOPTE»
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Pa3znen 2 Kopuu, cTenenu u Jiorapupmsl

28

Tema 2.1. Copaepxxanue yueOHOIro MaTepuasa 16

KopHu u crenenu T[TonsTHE KOPHS N-Oif CTENEHH U3 AeHcTBHTENHbHOTo umcia. ®yHKImmM y = VX ,UX cBOWCTBA H
rpa¢puku. CBoiicTBa KOpHS n-od crerneHu. [loHaTne creneHu ¢ JIOOBIM PalMOHAIBHBIM 12 OK_O;’
mokasaTesieM, cBolicTBa creneHeil. CrerneHHas (QYHKIUMS U €€ CBoWcTBa. MppalmoHabHBIC OK_g 3'
ypaBHeHusl. [loka3arenbHas ¢pyHkuus u ee cBoiicTBa. [lokazaTenbHble ypaBHEHUS U HEPABEHCTBA. 8? 0 4’
IIpakTuyeckoe 3ansiTue 4. [IpeoOpazoBanre U CpaBHEHUE BBHIPAKCHHUM, COJAEPKAINX KOPHU N-OU OK:057

'

CTEIICHU. ) 4 OK-07
IIpakTuyeckoe 3ansiTue S. [IpeoOpazoBanue U CpaBHEHHE BBIPAKEHUM, COJEPIKAIINUX CTEIIEHU C
palMOHAJIbHBIM [TOKA3aTENEM

Tema 2.2. Copepxxanue y4yeOHOTr0 MaTepuasa 12

Jlorapugmsbl Jlorapudm umcna. JlecaTUUHbIM M HaTypalbHbIA Jlorapudmel, yncio e. CBoiicTBa norapu@mos.
Onepanus snorapudmupoBanus. Jlorapudpmudeckas GyHkuus u ee cBoiictsa. Jlorapupmuueckue 8
YPaBHEHHUS U HEPABEHCTBA
IIpakTnyeckoe 3ansiTue 6. Pemenue norapudMuiyecknx ypaBHEHUI 1 HEPABEHCTB
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:kaHMe (colep:KaHue MPUKJIAJTHOTO MOLYJIs1) 4
IIpakTuyeckoe 3ansaTue 7. [Ilpumenenue norapupma. Jlorapudmuueckas crnvpaip B npupoje. Ee
MaTeMaTH4YeCKHe CBOWCTBA.
CamocTosiTe1bHast padoTa Ne2
[TonroroBka mpeseHTauuu / pedeparsl / cOOOUIEHUS MO TeMe «3HAYeHUE W UCTOPHS TOHSATHS 2
aorapugmar

Pa3nea 3 IlpsiMble ¥ JIOCKOCTH B MIPOCTPAHCTBE 20

Tema 3.1. Copepxanue yueOHOro MmaTepmuasa 4

OcHoBHbIE nousaTs | [Ipenqmer crepeomerpun. OCHOBHbIE MOHSTHUSI (TOYKa, MpsMas, IJIOCKOCTh, HPOCTPAHCTBO).

CTEepEOMETPHH. OcHoBHbIE akcHMOMBI cTepeoMeTpuu. Ilepecekaromuecs, mnapamienbHble M CKpPEIIMBAIOIIMECS 4

Pacnionoxenne npaMbIxX | mpsiMble. [IpH3HAaK W CBOWCTBO CKpPEHIMBAOIUXCA MNPSIMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE

U IIJIOCKOCTEN burypsl.

Tema 3.2. Conepsxanue yueOHOr0 MaTepuaja 6 OK-01,
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[TapannensHOCTH [TapannenbHOCTh NPSIMBIX U TIOCKOCTEW. [lapamienbHbie miockocTu. TeTpasp U €ro 3JI€MEHTHI. OK-03,
npsMbIX, mnpsmod  u | [lapamnenenunen v €ro 3J€MEHTHI. 4 OK-04,
IUIOCKOCTH, IIJIOCKOCTEH OK-07
IIpakTHyeckoe 3ansaTHe 8. 3a1auu HA IOCTPOCHUE CEUEHUM 2
Coaep:xxanue yueOHOIro MaTepHaJia 10
Tewma 3.3. [lepnenaukynspusle npsmble. [lapamnenbHble npsMble, NEPIEHAUKYISPHbIE K IUIOCKOCTH.
IlepnenaukynapHocts | [Ipu3Hak MepHeHINKYISIPHOCTH MPSMON U TUIOCKOCTH. [IepreHIuKyIsp 1 HaKJIOHHAS. 6
MPSIMBIX, IPSIMOM U IlepnenaukynsipHasle mIockocTy. [Ipu3Hak meprneHIuKyIsspHOCTH IulocKocTe. Teopema o Tpex
IJIOCKOCTH, IIJIOCKOCTEN | MEPIIEHAUKYIISIpax. YOI MEXIY MPSIMOM M IIOCKOCTBIO. YTOJI MEXKAY IIIOCKOCTSIMA
IIpakTuyeckoe 3ansaTue 9. Peenue 3anay no reme «lIpsiMbie ¥ MIIOCKOCTU B IPOCTPAHCTBE 4
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEP:KAHUE (COLepKAHUE TPUKIIATHOTO MOIYJIs1)
IIpakTuyeckoe 3ansitue 10. PenieHue npakTUKO-OPUEHTUPOBAHHBIX 3a/1ay 1o teMe «lIpsmbie u
IJIOCKOCTH B IIPOCTPAHCTBE»
CaMmocrosiTeibHasi padora Ne3
CocraBnenue Tecta Ha TeMy: «B3auMHOe pacroyioKeHue MPSMBIX U IIOCKOCTEN B 2
IIPOCTPAHCTBE»
Paznen 4. KoopauHaThl 4 BEKTOPBI 10
Tema 4.1 Conep:xanue yueOHOTro MaTepuaJia 4
JlexapToBBI JlexapToBbl KOOpAMHaTHl B IpocTpaHcTBe. [Ipocreiimme 3amaun B KoopauHarax. PaccrosHue OK-02,
KOOPJHMHATHI B MEXIy ABYMs TOYKaMH, KOOPAMHATBHI CEpEAMHBI OTpe3Ka. PaccrosiHme Mexay ABYyMs TOYKaMH, 2 OK-03,
IIPOCTPAHCTBE. KOOpJMHATHI CEPEAUHBI OTPE3KA. OK-04,
IIpakTyeckoe 3ansaTue 11. I[Ipocreiimme 3agaun B KoopaAuHaTax 2 OK-07
Tema 4.2 Copaepxxanue y4yeOHOro MaTepuasa 6
Bexrops! B | BexTops! B mpocTpancTse. CiiojkeHrEe U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha YUCIIO.
MIPOCTPAHCTBE. CkansipHO€ MPOU3BEICHNE BEKTOPOB. YTOJI MEX1Yy BEKTOpaMu 4

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEP:KaAHUE (COIepPKAHUE TPUKIIATHOTO MOIYJIs1)
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IpakTnyeckoe 3ansiTue 12. [IpakTUKO-OpUEHTUPOBAHHBIC 3a7a4l HA KOOPAUHATHOM MIOCKOCTH
Brruncnenue paccTosHui U III0Imaaeil Ha miI0ckocTH. KomuuecTBeHHbIE pacueThl

Pa3nen 5. OcHOBBI TPUTOHOMETPHH. 30
Tema 5.1 Coaeprxanue yueOHOro MaTepuasa 18
Tpuronomerpuueckue | Paguannas mepa yria. [loHsTHe 4YHCIOBOH OKpykHOCTH. OmpeseneHHEe CUHYcCa, KOCHHYcCa H
GbyHKIHN TaHreHca  yIua. 3HAKM  TPUTOHOMETPHYECKUX GyHKLIUH. CooTHomIEHHA ~ MEXIY
IIPOM3BOJILHOIO YIJIa, | TPUTOHOMETPUYECKUMHU (PYHKIUSAMH OJHOTO U TOTO K€ yriia. TpUroHoMeTpuuecKue TOKIEeCTBA. 14
qucia. CBoiicTBa 4ETHOCTH U HEUETHOCTH TPUTOHOMETPUUYECKUX (YHKLUH. DOpMYIIbI CIIOKEHUS
Tpuronomerpuueckue | Tpuronomerpuueckue GyHKIMH JBOWHOTO U TIOJOBUHHOTO yria. @OpMyIbl IPUBEICHUS
TOXJIECTBA u | CymMMa ¥ pa3HOCTh TPUTOHOMETPUIECKUX (DYHKITHIA.
(bopmysbi. IIpakTuyeckoe 3ausitue 13.IIpeoOpa3oBaHus TPOCTEHUIINX TPUTOHOMETPHUYECKUX BBIPAKCHUIN 4 OK-0L,
IIpakTnuyeckoe 3ansitue 14. ToxecTBeHHbIe IPeoOpa30BaHUs TPUTOHOMETPUUECKUX BbIPAXKEHUHN OR-02,
Tema 5.2 Coaep:kanue yueOHOIro MaTepuasa 12 OK-03,
Tpuronomerpuueckue | [Ipocreiimme TpuronoMerpuyeckie ypasHeHus. IIpocreiime TpuroHoMeTpu4ecKrue HepaBeHCTBA 2 Oi_gg’
YpaBHCHUA u | [IpakTuyeckoe 3ansaTue 15.Pemenue npocrelmx TpPUroHOMETPUYECKUX YPAaBHEHUM gK: 0 6,
HEpaBEHCTBA. IIpakTnueckoe 3ansaTHe 16. Pasnuunbie ciocoObl penieHusl TPUrOHOMETPUUECKUX ypaBHEHUIN OK- 07’
Tpuronomerpuyeckue | IMpakruveckoe 3ausitue 17.Tpuronomerpuueckie GpyHKIMU, UX CBOMCTBA U TpaQUKH 10
ynximn, ux | IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COACPKaAHHE (COAepPsKaHNe PUKIATHOTO MOLYJIs)
ceoiictBa u rpapuku | Ipakruyeckoe 3ansTue 18. Onucanue NPOU3BOACTBEHHBIX MPOIECCOB ¢ MOMOMIBIO IPadUKOB
IIpakTnuyeckoe 3ansitue 19. O600maromuit ypok no teme «OCHOBBI TPUTOHOMETPUI
CamocrosiTesibHas padora Ned
CocTtaBuTh ONOpHYIO TabmuIly- KOHCHEeKT 1o TeMme: «[lpocreiilre TpUrOHOMETpUUECKUE 2
YpaBHEHUS.
Pasnen 6. ®yHkuum u rpaguku 14
Tema 6.1 Coaeprxanue yueOHOro MaTepuasa 14
OyHKINH, ux | @ynkuuu. CoiicTBa pyHkuuu. I'paduueckas MHTEpIIpeTaIUs. 2 OK-01,
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ceoiictBa. CmocoObl | IIpakTueckoe 3anstue 20.Jluneiinas, kBaapaTudyHas, IpoOHO-TMHEWHAs (PYHKIIMU, UX CBOHCTBA OK-02,

3aaHus QyHKIUN U rpaduku OK-03,
IIpakTuyeckoe 3ansaTue 21.CrerneHHas, MmokasaTeibHas W Jorapugmudeckas (QYHKIUH, U HX OK-04,
CBOWCTBA U TpapuKu 12 OK-05,
IIpakTuyeckoe 3ansitue 22. TpuronomMerpudeckre GyHKIIUU, UX CBOMCTBA U TpaduKH OK-06,
IpakTuyeckoe 3ansitue 23.I1peodpasoBanue rpapukoB QyHKIUI OK-07
IIpakTnuyeckoe 3aHsaTHe 24. Pernienue uMppanyoHaNbHBIX, MOKA3aTEIbHBIX M JIOTapH(PMHUUYECKHX
HEpPaBEHCTB
IIpakTnueckoe 3ansiTue 25. PerieHre TPUroHOMETPUYECKUX YPABHEHUI U HEPaBEHCTB
CamocrosiTesibHas padora Neb
BemonauTe Tpaduyueckyro paboty mo teme: «llpumepbl (GyHKIMOHATBHBIX 3aBUCHMOCTEH B 2
peanbHBIX Ipoleccax M SBICHUAX»

Pa3jnen 7. MHOrorpanHHMKHM ¥ Tejia BpalleHusl 32

Tema 7.1 Coaeprxanue yueOHOro MaTepuasa 10

[TonsaTue [ToHATHE MHOTOTrpaHHUKA, €ro 37eMeHThl. CeueHue. Bolykibie HEBBITYKIIbIE MHOIOIPaHHUKH OK-01,

MHOTOI'paHHHKA. [Tonsarue npusmsl. [Ipsimast u HaknoHHas npusma. [lpaBunbHas npusMma. Ee ceuenue. OK-02,

IIpusma. Ilupamupa. | [lapamienenumnesn, CBOHCTBA NPSAMOYTOJIBHOTO — mapamienenunena, KyO0. Ceuenue KyoOa, 6 OK-03,
napamenenunena. Ilupamuna u ee snementsl. Cedenue nupamuisl. IlpaBunbHas mnupamupza. OK-04,
VYceueHHas nupaMuaa. OK-05,
IIpakTnueckoe 3ansaTue 26. [Tnomans 60KOBOM U MOTHON MOBEPXHOCTH NMPU3MBI, TUPAMUBI. OK-06,
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COleP:KaHMe (CoepKaHNe MPUKJIATHOTO MOAYJIsT) OK-07
IIpakTnueckoe 3ansaTHe 27. Ilpumepsl cummerpuil B mnpodeccun. CuMMeTpus B HPUPOJE, 4
apXUTEKType, TEXHUKE, B OBITY.

Tema 7.2 Coaep:xanue yueOHOro MaTepuasia 10

Tena BpameHus. Hununanp u ero snementsl. Ceyenne munuHiapa . Pa3zeepTka mummHapa. KoHyc U €ro 3jieMeHTHI.

Hununnap, KoHyc, Ceuenue xonyca. Pazeptka konyca. lllap u chepa. Bzaumuoe pacnonoxenue cepsl 1 MIOCKOCTH. 6

mrap.

Ceuenue mapa, chepsl.

22




IpakTnyeckoe 3ausiTue 28.11o1anb NOBEPXHOCTH IUIMHIPA U KOHYCA.

IIpodeccnonabHO-OPUEHTUPOBAHHOE Co/lepkaHue (CoAdepKaHue MPUKJIATHOTO MOYJIs) 4
IIpakTnyeckoe 3ansiTue 29. Perenne NpUKIaAHbIX 337a4 HA MHOTOIPaHHUKH U TeJla BpaIlleHUs
Tema 7.3 Conep:kanue y4e0HOIro MaTepuaa 12
ITonsitue 06 oObeme | ITonstue 06 oObeme Tena. OObeM Kyba U HPAMOYrojbHOro mapajienenunena. O0beM IPU3MBL U
tena. OObEeMBI TeT mmmaapa. O0bemMbl mupamuabl U KoHyca. O0bem mapa u miomans cdepsl. [lomgobue Ter. 10
OTHoIIIEHNE TUIOMIAACH MOBEPXHOCTEH U 00HEMOB MOJTOOHBIX TEJ.
IIpodeccnonanbHO-OpMEHTHPOBAHHOE CO/Aep:KaHUe (coAepsKaHHe NPHUKJIAJIHOTO MOAYJIAA)
IIpakTuyeckoe 3ansitue 30. lMcrnonp3oBaHne KOMOMHAIIMIT MHOTOTPAHHUKOB M TEJI BPAILICHUS B 2
IIPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4ax
CamocTosiTe1bHast paboTa Ne6
2
[TonroroBuTh npesentanuu / pedgepatsl / coodmenus no reme «Tena [Inarona. Apxumea0BbI Tena»
Pa3nea 8. IIpousBognas pyHKI UM, ee IPUMeEHEHHE 20
Tema 8.1 Coaepixanue yueOHOro MaTepuaJa 10
[Tonstue UucnoBas nocienoBaTesbHOCT. [Ipenen nocnenoBarenbHOCTU. 3aa4l, TPUBOJSIINE K MTOHATHIO
IIPOU3BOIHOM. Mpon3BOIHON. OnpeieneHne Npou3BoJHOW. ATOPUTM OTHICKAHUS POU3BOIHOM. 8 OK-01,
®opmynsl 1 npaBuna | Gopmynsl  auddepenunposanud. OmpeneneHue cioxHod (yHkiun. IlpomsBogHas CloXKHON OK-02,
auddepeHUpoBaHus | GyHKIUH. ['€OMETPHYESCKUI CMBICI MPOM3BOMHON (YHKIMH. YpaBHEHHE KacaTelbHOH K rpaduky OK-03,
bysakun. Ouznyeckuil (MEXaHUYECKH) CMBICT MPOU3BOIHOM. OK-04,
IIpakTnuyeckoe 3ansitue 31 .Ilpasuna nuddepenunpopanus. 2 OK-05,
Tema 8.2 Cogepsxanue y4eOHOro MaTepHaJa 10 OK-06,
[Ipumenenne MounotonHocTh GyHKIMH. Touku skcTpemyma. HccienoBanue (GyHKIIMM Ha MOHOTOHHOCTh U OK-07
MIPOU3BOHOM. nocrpoenue rpaduko. Haxoxnenrne HanbonbIIero 1 HAMMEHbIIET0 3HaYeHUH (QyHKIUH. 6

HccnenoBanust pyHKIMH U IOCTPOCHHUS €€ rpaduka ¢ MOMOIIbIO TPOU3BOIHOM.
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IIpodeccnonabHO-OPUEHTUPOBAHHOE Co/lepkaHue (CoAepKaHue MPUKJIATHOTO MOYJIs)

IpakTnyeckoe 3ansitue 32. Haxox/ieHHE ONTUMAIBHOIO PE3YyJIbTaTa C MOMOIIBIO MTPOU3BOJAHON B 4

IIPAKTUYECKUX 3a]a4ax.

IIpakTuyeckoe 3ansitue 33. toroseiii ypok mmo teme «lIponsBogHast QyHKIIUH, €€ TPHMEHEHUE
Pa3nen 9. MHTerpaj u ero npuMeHeHmne 14
Tema 9.1 Coaep:xaHue yueOHOro MaTepuaJia 4 OK-01,
IlepBooOpazHas IlepBooOpasnas. IlpaBuna  HaxoxzaeHuss nepBooOpasHblx. HeompeneneHHblii — MHTErpai. OK-02,
GyHKIUH. HenocpencTBeHHOE UHTETpUPOBAHHUE. 4 OK-03,
Heonpenenennsrit OK-04,
UHTETpal OK-05,
Tema 9.2 Conep:kanue y4eOHOr0o MaTepuaJa 12 OK-06,
Onpenenennbiin Conep:xxanne y4e0HOro MaTepuaJjia 10 OK-07
UHTErpan u ero | OnpeneneHHbI MHTErpai u ero cBoicTea. [1nomanb KpUBOJIMHEWMHON TpaneuHy. 4
OPUMCHCHUC IIpakTuyeckoe 3ansiTue 34. BeryucieHue onpeaeaeHHbIX HHTErPajioB

IIpakTnueckoe 3ansaTHe 35. Boruncinenue miomaaei ¢ moMouib0 HHTErpajioB

IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE CO/lep:KaHMe (ColepKaHNe NPUKJIATHOTO MOAYJIs) 6

IIpakTnueckoe 3ansaTue 36. Pemenue 3amad Ha NPUMEHEHHWE HHTErpaja s BbIUMCICHUS

(hbUBUYECKUX BEIUYMH U TIIOMIAeH

CamocrosiTesibHas padora Ne/

Boimnonnenue rpaduueckoit padboTsl «Brruucnenue miomanen Guryp ¢ noMouibo HHTErpaia» 2
Pa3nea 10. J1eMeHTbl KOMOMHATOPUKH, CTATUCTHKH M TEOPHH BEPOATHOCTEH 16
Tema 10.1 Coaep:xanue yueOHOro MaTepuasa 6
OcHoBHBIE  MOHATUSA | OCHOBHBIE MMOHATHS KOMOMHATOPHUKH. [lepecTaHOBKH, pa3MEIIeH s, COUSTAHUS. 4 OK-01,
KOMOUHATOPHKH IIpakTuyeckoe 3ansaTue 37. Pemenne 3a1a4 mo teme « 3JeMEHTHI KOMOMHATOPUKID) 2 OK-02,
Tema 10.2 Coaeprxanue yueOHOro MaTepuasa 6 OK-03,
OneMeHTsI TeopuH | CoObITHE, BEPOSITHOCTh COOBITHUS, CIIOKEHUE U YMHOXKEHUE BEPOSITHOCTEN 2 OK-04,
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BEPOATHOCTEM IpakTuyeckoe 3ansiTue 38.Pemenue 3a1a4 no onpeeeHu0 BEpOATHOCTEH OK-05,
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CoAep:KaHue (coJdep:KaHHe NPHKJIATHOTO MOIYJIA) 4 OK-07
IIpakTuyeckoe 3ansaTue 39. BeposaTHOCTH B poeCcCHOHATBHBIX 3a/1a4ax

Tema 10.3 Coaeprxanue yueOHOro MaTepuasa 4

DneMEHTbI JluckpeTHas ciiydaiiHasi BEIUYMHA, 3aKOH €€ paclpelelieHNUs U YUCIOBbIE XapaKTEPUCTUKHI

MaTeMaTHYECKON Bapuanuonnsiii psan. Ilomuron wactor u rucrorpamma. CTaTUCTHYECKHE XapaKTEPUCTUKU psizia 2

CTaTUCTUKH HaOJII0AaEMBIX TaHHBIX
IIpodeccnonabHO-OPUEHTUPOBAHHOE Co/lepkaHue (CoAepKaHue MPUKJIATHOTO MOYJIs)
MpakTuuyeckoe 3anaTue 40. Pemenne mpakTUUecKuX 3amad Ha 0OpaOOTKY YHCIOBBIX JaHHBIX, 2
BBIUHCJICHUE UX XapaKTEPUCTHUK.

Pasnen 11. YpaBHeHNsl 1 HEpaBEeHCTBA 20

Tema 11.1 Coaep:xkanue yueOHOIro MaTepuasa 14

OO6mmue METObI

pelleHus ypaBHEHUH, | YpaBHeHUs. PaBHOCHIBHOCTH ypaBHeHHi. OOmIre NpuUeMbl pelieHusl ypaBHeHui. ParmonanbHbie OK-01,

HEPABEHCTB, CHUCTEM | ypaBHEHHS M HepaBeHCTBa. MppalnoHalbHbIE YpaBHEHHSI U HEPaBEHCTBA 12 OK-02,

YpPaBHEHUU u | Meron unrepBanioB. ['paduueckuil meron pemieHuss ypaBHEHHM U HepaBeHCTB. [lokazarenbHble OK-03,

HEPABEHCTB ypaBHEHUsI U HepaBeHCTBa. Jlorapupmudeckue ypaBHEHHMs U HEPAaBEHCTBA. TpUrOHOMETpUYECKHE OK-04,
YpaBHEHMsSI U HEPABEHCTBA. YPaBHEHHs M HepaBeHCTBa ¢ MoayineM. HemnuHelHble cHcTeMbI OK-05,
YpaBHECHHI U HEPABEHCTB. OK-06,

OK-07,

IIpakTnueckoe 3ansaTue 41.JluHeiiHble cCUCTEMbI YpaBHEHUI U HEPABEHCTB 2

Tema 11.2 Coaep:xanue yueOHOro MaTepuasa 6

Cocrasnenune u | CocTaBlI€HHE U PELICHHUE 3a/1a4 C TIOMOIIBIO YPAaBHEHUN 2

pemieHne  3ama4  C | [IpogeccnoHaIbHO-OPHEHTHPOBAHHOE COepP/KaHMe (CoAep/KaHue IPUKJIATHOTO MOLYJIs1)

NOMOIIBIO ypaBHEHUH | TIpakTuueckoe 3ansitue 42. CocraBieHue W pelreHrne MPOPECCHOHATBHBIX 3a7ad C ITOMOIIBIO 4
YpaBHEHUI
IIpakTHyeckoe 3aHsAaTHE 43. VITOroBBINM YPOK MO TEME «YPABHEHUS U HEPABEHCTBA»

IIpomexyrouynas arrecranus ( AuddepeHuMPOBAHHBIN 3a4eT) 1

IIpomexyTounas arrecranus (JK3amMeH) 24

Bcero: 255
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. lns peanm3anuy MPOrpaMMbl JUCHUTUIMHBI J0JLKHBI ObITH MPEXYCMOTPEHBI
cjeayionue crennajbHble MOMelleHHsI:

Peanumzamuss nporpaMMbl TUCHUIUIMHBI TpeOyeT HaIW4Yus yd4eOHOro KaOwHeTa
MaTEeMaTHKH.

O6opynoBanue y4eOHOTO KaOWHETA:

- IOCaJI0YHBIC MECTA 110 KOJMYECTBY 00yUarOIIUXCS;

- pabouee MeCTO MPeroIaBaTelIs;

- KOMIUIEKT Y4eOHO-HATJISIHBIX TIOCOOUIA;

- KOMIUICKT JICKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJIaHUSA U1 KOHTPOJIBHBIX PadoT;

- Tpo(ecCHOHATEHO OPHEHTUPOBAHHBIC 3a/IaHNS;

- MaTepHUaITbl YK3aMeHa.

TexHuueckue cpencTra O0yICHUS:

- IEPCOHATBHBIN KOMITHIOTED C JIMIIEH3HOHHBIM MTPOTPaMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UndopMaumnonHoe odecneyeHue 00yueHust
OCHOBHBIC HCTOYHHUKH:

1. boromonos, H. B. Anre6pa u Hauana aHayiu3a: yueOHOe mocooue JJisi CpeTHEro
npodeccruonaibHoro o6pazoBanusi / H. B. boromonoB. — MockBa: W3aaTenbcTBO
FOpaiit, 2025. — 240 c. — (IIpodeccnonansnoe oopazosanue). — ISBN 978-5-534-
09525-8. — Texkcr: anexTponHblit // OOpa3zoBarensHas miatdopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/511954

2. boromonos, H. B. MaremaTtuka: y4eOHUK 1Ji CpenHEro npodhecCHOHAIBHOTO
oOpazoBanus / H. B. boromonos, I1. . Camoiinenko. — 5-€ u3a., nepepad. u A0m. —
MockBa: M3parensctBo  FOpaiir, 2025.— 401c.— (IIpodeccuonanpHoe
obpazoBanue). —  ISBN 978-5-534-07878-7. —  Tekcr:  2neKTpOHHBIA  //
OopasosareibHas miatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/511565
3. boromonos, H. B. Tlpaktuueckue 3aHsTuss mo maremarvke B 2 4. Yacts 1 :
yueOHOEe  mocobwe  AId  CpeaHero  NpodecCHOHAIbHOro  obpaszoBaHwus /
H. B. boromonoB. — 11-e u3n., nmepepab. u morn. — Mocksa: MzmarensctBo FOpaiiT,
2025. — 326 ¢. — (ITpodeccuonansuoe odpazoanue). — ISBN 978-5-534-08799-4.
— Tekct: »nektpoHHbld // OOpaszoBatenbHas 1uiatdhopma HOpait [cait]. —
URL.: https://urait.ru/bcode/512668

4, boromonos, H. B. Ilpaktudeckue 3aHsaTuss mo marematuke B 2 4. Yactp 2:
yuyeOHOe  mocobOue I  cpeaHero  npod)eCCHOHaIbHOro  oOpaszoBaHus /

H. B. boromonoB. — 11-e u3zn., nepepad. u aomn. — MockBa: U3narensctBo FOpaiiT,
2025. — 251 ¢. — (ITpodeccuonansuoe odpazopanue). — ISBN 978-5-534-08803-8.
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— Texkct: »nextponnsii // OOpazoBatenbHas tiatrdopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/512669

5. Kpemep, H. I1I. Matematuka maist kosemkeit: yaeonoe nocooue mis CITO / H.
1. Kpemep, O. I'. Koncrantunosa, M. H. ®punman; nox pen. H. 1. Kpemepa. — 11-
¢ u3M., nepepad. u gon. — M.: UznarensctBo Opaiit, 2025. — 362 ¢. — (Cepusi:
[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. Bcepoccmiickue wuHTepHeT — onmmimansl. Popma jmoctyma:  https://online-
olympiad.ru

4. Enunas xoiuiekiuss nu@poBbiX oOpa3zoBarenbHbIX pecypcoB. dopma nocryma:
http://school-collection.edu.ru

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

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

7. TloBropum matematuky. @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

KOHTpOJIb H OLCHKaAa pPCE3yJIbTaTOB OCBOCHMA O6H1606p330BaT€JIBHOﬁ JAUCHITHUITIINHBI

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
3aJaHud 3agaHui
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
MEKHALUOHAJIBHBIX U MEXPEIIUTUOZHBIX 3aaHui
OTHOILIEHUMN, TPUMEHSTh CTAaHAAPThI
AHTUKOPPYILIMOHHOIO IIOBEJICHUS
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¢ (HEeKTHBHO JACHCTBOBATH B
YpEe3BbIUANHBIX CUTYAIHSIX

BI)IHOJIHGHI/IG 3K3aMCHAIINOHHBIX
3alaHUN
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PELEH3USI
Ha paboyyio porpammy oGureodpazoBare.inHoji AUCUHIIHHbI

«Matemartuka» qis cneuHaabHocTu 23.02.01 Oprauuzanus nepeBo3ok
H ynpaB/ieHHe Ha TpaHcnopre (no Bugam)

Ilpennaraemas pabo4as nporpamma obueobpazoBarenpHOi JAHCLUITJTHHBI
«Marematukay paspabotana Ha ochoge DenepanbHoro rOCy1apCTBEHHOr O

oOpa3oBaTensHOro CTaHdapTa cpeaHero npodeccuonanbHOro o0pazoBanust u ¢

pabouux nporpamm o01eobpasoBarenpHoro i TYMaHHTapHOIO WHKIOB cpemHero
NpodecCHOHaNBHOrO obpasosanus [Tpotokos No 14 oT 30 Hos16ps1 2022 .

06m606pa3013aTeﬂLHaa AUCUMIVIMHA «MaTteMarukay ABIIACTCS 00s3aTensHOl
HacTbio 0011e06pazoBaTenbHOro KA o0pa3oBaresnbHoi IIPOTPaMMBI B COOTBETCTBUH
¢ @®I'OC cneuwnansroCcTH 23.02.01 Opranuzauus [ICPEBO30K W ynpaBnenwe Ha
Tpancnopre (o Bumam)

Pa6ouast nporpamma paccinrtana Ha 217 aypurTopHbix qaca, B TOM yucie 86
9aCoOB IIpPaKTHYECKHX 3aHATHH, M comepskuT nacnopr pabovyeii Nporpammei,
PACKPBIBAIOIIME 06/1acTh NpuMeHeHHs [IpOrpaMMBI, Lenu 3amayn AUCLHMIITIUHEI, a
TaloKke KOJMYeCTBO 4acoB Ha OCBOEHHe fiporpammel. Tematuveckuii miay OTpakaer
COAEpKaHue yyebHOro MaTepraa, MIEPEICHB NPAKTUYECKUX 3aHSTHIL,

3,E[€CB TaKxKe YKa3aHbl YCIIOBUA peannizanuu IIporpaMmel JAUCLHTIIIWHEL;

00yveHHs u 1.7,

Pesyneratom  ocBoenus POTPamMMbl  TUCLMIIMHEL  SBjIsETCS NoJIyuyeHue
oOyvalomumucs 3Hanui u YMEHHUH, obecnevnsarommux OBJIaJIcHHE OOLMMH
KOMIETEHLHSAMH IO ClenHatbHOCTH. KonTpons M OLCHKA pe3yJIbTATOB OCBOCHHS

Y4EOHOM MUCUMIIIUHET TaKksKe colepiKarcs B npogpa-ﬁme.

/ // / /
Penensenr: 7 f%’/ﬂf’}/ﬂ/ K.I".Moypa, npenonasaresns
" TTXT - bumana PLYIIC
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PEIIEH3U I
Ha pabo4yio nporpammy 0011e00pa3zoBaTeIbHOI AHCHHIIHHDI

«MaremaTika» 1151 CHeNHATbHOCTH 23.02.01 Oprauuzauus NeEPEeBO30K H

ylpaBJieHHe Ha TpaHcnopTe (N0 BHAaM)

Pabouas nporpamma 0011e06pa30BaTeIbHOMN AHCIUILIHHE] «MaTtemartukay
paspaboTtaHa Ha oOcHOBe ¢benepansHOrO IOCYapCTBEHHOr0  00pa30BaTEILHOTO
CTaHJapTa CpeaHero obiero o6pa3oBaHMs U ¢ Y4€TOM IPUMEPHOH HpOrpaMMbI
obuieobpa3oBaTebHON AMCUMIIIMHEL "MatemaTuka" U coenMalbHOCTH 23.02.01
Opranusarus nepeso3ok u YNpaBIeHUE Ha TpaHCmopTe (10 BUaaM)

B paboueii nporpamme nano CONCPXaHUE H3/IaraeMoro MaTepuana Juisi OBJIageHUs
KOHKPETHBIMU 3HAHUSMH 110 TIPEMETY M IPUMEHEHHS ero B IIPaKTUYECKO
AedATenbHOCTH. [Iporpamma conepixur uerko ChOPMYITHPOBAHHBIH KOHEYHbII
pesyJbTaT 00y4enus: 3HAHUS, yMeHus, coorBeTcTBYr0mKEe PI'OC.

Crpykrypa mnporpammer COOTBETCTBYET MpPEAbSBIAEMBIM TpeOOBAHUAM K
CONCPIKHUT:  TEeMAaTHYECKMH ILIaH IMCLMIIIMHEL, TpeOOBaHusA K MHHHMAJIbHOMY
MATEpHANbHO-TEXHUYeCKOMy obecnedenuio. Kpome TOro, OHa COIEPKUT KOHTPOJIb U
OLICHKY pe3yJIbTaTOB OCBOEHMS JUCLUILIMHEI, KOTOPBIH BKJII0OYaeT (OPMBI H METOIbI
KOHTPOJIA H OLICHKHU pe3yibTaToB 06ydenus. Usyuenue IpOrpaMMBl MpeJlycMaTpUBaeT
PENPONYKTUBHbIA U IIPO/lyKTHBHEI ypOBEHB YCBOEHHS y4eOHOro Marepuana.

Marepuan  pa6oueii IporpamMmel  001I€06Pa30BaTENLHON — AHMCIMILIHHE]
«MareMaTiKa» palMOHANBHO M YeTKO PACTIPENETIEH 10 BPEMEHH, 10 CONEPIKAHHMIO U
HanpaBieHusaM. Pa3zpaboruynkamu noz00paHa TeMaTuKa NpaKTHIECKHX 3aHATUH, YTO

ITIO3BOJIsIET C(l)OpMPIpOBaTB HBOGXOI[HMBIG YMEHUS U HAaBBIKH.

-

Paboyas nporpamma pexomennosana k IpPUMEHEHUIO B yupexaeHusx CI10 s
cnenuanbHocTH 23.02.01 Opranusanus TICPEBO30K M yINpaB/ieHHe Ha TpaHcropTe (Mo

BUJIaM).

Ilpenonasarens I'BITOY KK
«Tuxopeuxwuii TGX?JK}’M OTPacCJIEBBIX TEXHOJIOTHI)

M.H. Anpstkuna
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