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Pabouas nporpamma oOmieo6pazoBarenbHoi auciuiiuabl OJ1.07 MaremaTtuka mo
crietmanbHocT  51.02.01 HapoagHoe XyJ0’)K€CTBEHHOE TBOPYECTBO IO BHUIY:
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oOpa3oBaHMs,  YTBEPXKIEHHBIM  MPUKa30M  MMHHCTEpCTBA  MPOCBEIICHHUS
Poccuniickoii ®@enepaunn ot 12.12 2022 r. Ne 1099; npumepHOil mporpaMmsbl
o011e00pazoBaTenbHON yueOHOM JVCLHUTUIHBI «Marematnka» TUISt
npodeccroHanbHbIX 00pa3zoBatenbHbiX opranuzanuii (OGI'BOY JI1O UPIIO, ytB.
Ha 3acenanuu CoBeTa MO OLICHKE COACpPXKAaHUS M KayecTBa MPUMEPHBIX paboymx
nporpamMm 00111e00pa30oBaTENBHOTO U COLMAIbHO-TyMaHnuTtapHoro mukios CIIO,
npotokosnioM Ne6/2025 ot «18» ampenst 2025 rozna).

Pazpabotuuk: 'ATIIOY HCO «HOKKull»

IIpenonaBarens: IBaHoBa A.A.

Pabouas nmporpamma:
00CyXJIeHa U PEKOMEH0BaHa K YTBEPKJICHUIO PEIICHUEM I[IUKIIOBON KOMHCCUU OT
18 mas 2026 roma, mporokon NelO

IIpencenarens: .M. HexpacoBa
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1. OBLIASI XAPAKTEPMCTHUKA PABOUYEI ITPOTPAMMBI
OBIIEOBPA30OBATEJIBHOI TUCHUATIIMHBI

1.1. Mecto o00me00pa3oBaTeIbHON JUCHMILUIMHBI B CTPYKTYpe OCHOBHOM
npogeccnoHaIbLHOM 00pa30BaTEIbHOI MPOTPAMMBI

Y4yebnast mporpamma  obmieoOpazoBatenpHOM — auctumumnabel - OJ1.07
MareMaTrka SBISIETCS YacThl0  OONIEOOPA30BATEIHHOTO IMKJIA OCHOBHOM
npodeccuoHanbHOM  00pa30BaTENbHON MporpamMmbl  (MPOrpamMmbl  TTOJATOTOBKHU
CIEIUATIMCTOB CPETHETO 3BEHA) O CIECIHAIBHOCTH CPEIHETO MPOodheCcCHOHATBHOTO
obOpazoBanust 51.02.01 HapoaHoe XyHZ0XECTBEHHOE TBOPYECTBO MO BHIY:
ATHOXYJ0’KECTBEHHOE TBOPUYECTBO (YrITyOJICHHAS ITOJATOTOBKA).

Y4yebnast mporpamma 0011e00pa30BaTEIBbHON AUCIUIUIMHBI «MaTeMaThKay
obecnieunBaeT (hopmMupoBaHHe MPOPECCHOHATBHBIX U 00X KOMIIETCHIIHIA IO BCEM
Bugam  jesatenbHocTH  DPI'OC  mo  cmemumansHoctd  51.02.01  Haponnoe
XYJI0O)KECTBEHHOE€ TBOPYECTBO IO BHUJAY: O3THOXYJ0KECTBEHHOE TBOPYECTBO
(yrmyOnennas moaroroBka). (Ocoboe 3HaYeHHWE JAMCHUIUIMHBI HUMEET IPH
dbopmupoBanuu u pazsutuu OK 1, OK 2, OK 3, OK 4, OK5, OK6, OK 7, IIK 1.2,

1.2. Heab, 32124 4 IVIAHUPYeMble Pe3yJabTaThl

Hean. Conepxanue mporpaMMmbl 0OIIEOOPA30BATEIBHON  JUCHUTLIUHBI
«MaremaTuka» HalpaBJI€HO Ha JOCTH)KEHHE pE3yJbTaTOB €€ U3Y4YeHUS B
cootBercTBUM ¢ TpedboBanusimu DPI'OC COO c yuyerom mnpodeccHoHaIbHOM
HanpasieHHocTH PI'OC CIIO.

3amauu ocBoeHMs 00111€00pa30BaATEIHHON TUCIIUTIIINHBI:

- (hopMupoBaTh NpECTABICHUS O COUUATBHBIX, KYJIbTYPHBIX U UCTOPUUECKHUX
(akTOpax CTaHOBJIECHUSI MaTEMATUKH;

- (hopMHpOBATH OCHOBBI JIOTHYECKOT0, AITOPUTMUYECKOTO U MAaTEMaTUYECKOTO
MBIIUICHUS;

- (hopMupoBaTH YMEHHE MPUMEHATD MMOTYUYEHHbIE 3HAHUS TPU PELICHUU PA3THYHbIX
3a/1a4, B TOM Yucie NpodhecCuOHaNbHbIX;

- (hopMupoOBaTh NpeACTAaBIECHUE O MATEMATHKE KAaK YaCTHU 00II€YEI0BEUYECKOM
KYJIbTYpPbl, YHUBEPCAIbHOM SI3bIKE HAYKH, TTO3BOJISFOIIEM ONUCHIBATh U U3Yy4aTh
peaJibHbIE MPOLIECCHI U SBJICHUS B TIOBCEIHEBHOM KU3HU U B PO ECCUOHATIBHON
NEATENBHOCTH.

IlepedyeHb MJIAaHUPYEMBIX Pe3yJIbTATOB
B xozne ocBoenus pabodeit mporpaMMbl 00111€00pa30BaTEIbHON U CIUILIMHBI
00y4aroIIMMUCS OCBAUBAIOTCS CIEIYIONINE YMEHUS U 3HAHUS:

Pe3ynbTaThl mo 061eo0pa3oBaTeIbHON JUCIUIUIUHE (MIPEIMETHBIC

Konx OK u IIK pe3yIbTaThI)

Ymenus 3HaHUs
OK 01. Beibupats B vactu TpynoBoro BocrnutaHus: -BJIA/ICTh METOJIlaMU JI0Ka3aTeJIbCTB,
CIIOCOOBI peumicHuA -  TOTOBHOCTH K Tpyay, OCO3HaHue aIropuTMaMu peaICcHUuA 3aJaa4, YMCEHHUC
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3a1a4
poeCCHOHATBHOM
JeSITeIbHOCTH
MPUMEHHUTENBHO K
Ppa3TUYHBIM
KOHTEKCTaM

LEHHOCTH MaCTePCTBA, TPYI0II00He;
- TOTOBHOCTh K AKTHBHOH [ESTEIbHOCTH

TEXHOJIOTHIYECKOMN " COIIMAIbHON
HaIpaBJICHHOCTH, CIOCOOHOCTH
WHHULAUPOBATB, IUTAHUPOBATh i
CaMOCTOSTEIBHO BBINIOJIHATH TaKyIo
JIeITEeIIbHOCTb,

- HWHTEpeC K pa3m4yHeIM  cepam

npoQeCCUOHANBHOM JCSITEIBHOCTH,
OBnajcHUe YHHBEPCATBHBIMU  yYCOHBIMU
MTO3HABATEILHBIMU IEHCTBUSIMU:

a) 0a30BbIC JIOTHIECKUE IEHCTBUS:

- CaMOCTOSATENbHO  (OPMYIUPOBATH U
AKTyaJIH3UpOBATh npoouemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIICCTBEHHBIA MPU3HAK
HITH OCHOBaHUs JUTS CpaBHEHUS,
Kaccu(puKau 1 0000IeHS;

- OIPEACIATh LENU JACATSILHOCTH,

3a4aBaTb IApaMETpbl W  KPUTCPUHU HUX
JOCTHUIKCHUSA,
- BBIABJIATH 3aKOHOMEPHOCTHU u

MIPOTUBOPCUHUA B pacCMaTprUBaCMbIX
SIBJICHUAX,

- BHOCUTh KOPPEKTHUBbI B
JIeSATENBHOCTD, OLICHUBATh
COOTBETCTBUE  PE3YJIBLTATOB LM,

OLICHUBATH PUCKU
HOCHGZ[CTBI/Iﬁ JACATCIBbHOCTH,
- Pa3BUBATL KPCATHUBHOC MBIIIJICHUC
IIpH pCHICHUU KU3HCHHBIX HpO6J’IeM

0) 0a30BBIE HCCIIEI0OBATENbCKAE
IEUCTBHUS:

- BJIAJIETh HaBBIKAMU yueOHo-
HCCJIEI0BATEIIbCKOM u NIPOEKTHOMU
JESITEBbHOCTH,  HAaBBIKAMH  Pa3peIICHUS
npooieM;

- BBISIBIIATH MPUYHHHO-

CIIEZICTBEHHBIC CBSI3M U aKTyaJH3HpPOBAThH
3aj7ady, BBIABHIaTh TMIOTE3Y €€ pPEIICHHS,
HaXOAWTh AapTyMEHTHI Ul JOKa3aTesbCTBA
CBOMX YTBEP)KICHUH, 3a/1aBaTh IIapaMeTpsl U
KPUTEPHH PEIICHNUS;

- aHAIN3UPOBAaTh  NOJIyYCHHBIE B
XO0Jle  peUleHus  3aJa4d  pPe3yJbTaThl,
KPUTUYECKH OIIEHMUBATh WX TOCTOBEPHOCT,
MPOTHO3MPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBHSAX;

-yMeTb MIEPEHOCUTH 3HAHUA B
MO3HABATENIFHYIO M NMPaKTHYECKYyI0 0bjacTu
KU3HEACATEITBHOCTH;

- YMETh HMHTETPUpPOBATH 3HAHUS W3
Pa3HBIX MIPEAMETHBIX 001acTel;

- BBIJIBUTaTh HOBBIE ujeu,
npejarath OpPUTMHAJIbHBIE MOAXOABI M
peleHus;

- CIOCOOHOCTh WX HCIIONIb30BAHHS B
[I03HABATEJILHON U COLMAJIBHOM NPAKTUKE

($opMyIHpOBaTh ONPEAETICHUS, aKCHOMBI 1
TEOpPEMBbl, TPUMEHATH MWX, IPOBOIUTH
JIOKa3aTelbHBIE pacCyKAEHHS B  XOje
peleHus 3ajad;

- YMETb OIEepHUPOBATh MOHATHAMU: CTEIIEHb
yucna, — JgorapudM ~ UKCla;  yMEHHE
BBINOJHATh  BBIYHMCIICHWE 3HAYCHUH N
IpeoOpa3oBaHMA BBIPAKCHUH co
CTENCHAMHA u norapumMamy,
mpeoOpa3oBaHus  IPOOHO-PAIIMOHAIBHBIX
BBIPAKEHU;

- yMeTb  OIEpUpPOBaTh  IOHSATHSIMHU:
pannoHalbHbIe, UppaloHaJIbHBIE,
MOKa3aTeJbHBIE, CTEIICHHBIE,
ngorapupMUYecKue, TPUTOHOMETPUYECKHE
ypaBHEHHS ¥ HEPABEHCTBA, HX CUCTEMBI;

- yMEThb  OIEpPHUPOBaTh  IMOHATHSIMU:
¢$byHKIWS, HeTpephIBHAS ¢byHKTIAA,
TIPOU3BOHAS, nepBooOpasHasi,
OTIpEAEIICHHBIH MHTETPA; yMeHHe
HaXOJWTh TPOM3BOAHBIC 3JIEMEHTAPHBIX
(byHKIWH, UCTIONB3YS CIpaBOYHBIE
Marepuaibl; HCCIENIOBaTh B IMPOCTEHIINX
ciy4asgx (YHKUMM Ha MOHOTOHHOCTb,
HaxOAWTh HauOONbIINE W HAMMEHbLINE
3HaueHHuss (QYHKUUHA; CTPOUTH Trpaduku
MHOT'OYWIECHOB C UCIIOIb30BAaHUEM alllapara
MaTeMaTHYecKOro aHajiu3a; IMPUMEHSTh
NIPOM3BOHYIO TIPH pEIICHWH 3ajad Ha
JBIDKCHUE; pemarts MIPaKTHKO-
OPHEHTHPOBAHHbBIC 3371a4H HAa HAaHOOJIbBIINE
1 HanMEHBIINE 3HAYCHUS, HA HAXOXKIACHHUE
ITyTH, CKOPOCTH 1 YCKOPEHHS;

- yMeThb  OIEpUpPOBaTh  IOHSATHSIMHU:
paunoHanbHas (QYHKIMS, I[OKa3arenbHas
GbyHKIyA, CTeTIeHHas byHKIMA,
JgorapupmMudeckas byHKIMA,
TpUrOHOMeTpUYeckue (yHKINHU, 0OpaTHbIE
GyHKUMM; YMEHHE CTPOUTh Trpaduku
W3y4eHHBIX  (YHKIMH,  HUCIIOIb30BaTh

rpaUku TIpH M3YYEHHH TPOIECCOB M
3aBUCHMOCTEH, TpPH pEUIEHUH 3aaad U3
JpYruX Y4YeOHBIX MpPEAMETOB M 33hady U3
peanbHON KM3HU; BBIpaXaTh (hopMysamu
3aBUCHMOCTH MEX/y BEINYNHAMU;

- YMETh pelaTh TeKCTOBbIE 3aa4l Pa3HBIX
TUIOB (B TOM YHCJIE€ Ha MPOICHTHI, T0JIU U
4yacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTbH

TOBApOB M YCIyr, HAJOTH, 3aJadyd U3
o0nacTH  ympaBJieHHs ~ JHYHBIMH U
ceMeiiHBIMH  (uHAaHCaMM);  COCTaBIATH

BbIpaKCHUA, YPABHCHHNA, HECPABCHCTBA U UX

CHCTEMBI o YCIIOBHIO 3ajauy,
HCCIIEIOBaTh MOJIYYEHHOE pEILIeHHe U
OLIEHUBATb MPaBAOI0100HOCTh
pe3yIbTaToB;

- YMETh ONEepUPOBATH MOHIATUSMU: CPEIHEE
aprupmMeTHyecKoe, MeInaHa, HaubosbIee u
HauMeHbIIIee 3HAYEHUS, pa3max,
Jucnepceusi,  CTaHIAPTHOE  OTKJIIOHEHME
YHCJIOBOTO HabOpa; yYMEHHE W3BJIEKATh,
HUHTEPIIPETUPOBATh nHpOPMAIHIO,
MPEJCTaBICHHYID B  Ta0luMIax, Ha




quarpaMmax, Trpadukax, OTPaKaroIlylo
CBOMCTBA pealibHbIX IPOLECCOB U SIBICHHH;
MIPEACTAaBIATE WHPOPMALMIO C MOMOIIBIO
Tabnuy W JIUarpaMM; — MCCJeloBaTh
CTaTHCTHYECKHE JaHHBIE, B TOM YHUCIE C
NpUMEHEHHEM TIpaduueckux MeTONOB |
9JIEKTPOHHBIX CPEJICTB;

- yMeThb  OIEpUpPOBATh  HOHATHAMH:
CIIyJalHBIN OMBIT W CIy4aliHOE COOBITHE,
BEPOSTHOCTD clryqaifHOro COOBITHS;
YMEHHE  BBIYUCISATH  BEPOSATHOCTH  C
UCIIONIb30BaHNEM TpaMuecKUX METOJIOB;
MPUMEHATh  (OPMYJIBI  CIIOXKEHUs U
YMHOXCHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (DAaKTBI U (QOPMYJBI MpU
peLIeHnH 3aja4; OLIEHHBATh BEPOSTHOCTH
pEaNbHBIX  COOBITHIf; 3HAaKOMCTBO  CO
CIIy4aitHBIMH BEJINYMHAMU; yMeHHue
NPUBOIUTE HPUMEPH! MPOSBICHUS 3aKOHA
OONpIIMX  YHCeN B  HPHPOAHBIX H
OOLIECTBEHHBIX SIBICHUAX;

- YMETb OICPUPOBATH MOHATHAMH: TOYKA,
npsmas, TUIOCKOCTH, HPOCTPAHCTBO,
JIBYTPaHHBI  Yroji,  CKpeLIMBaloIInecs
npsMbIE, HapauIebHOCTh u
HEePIEeHANKYISPHOCTD HPSIMBIX "
TUIOCKOCTEH, YroJl MEXAY NMPSIMBIMH, YToOJl
MEXAYy TpsSMOHM M IUIOCKOCTBIO, YIoJl
MEXIY IUIOCKOCTSIMH, pPACCTOSHHE OT
TOYKH JIO IUIOCKOCTH, PacCTOSIHHE MEXIY
TPSMBIMH, paccrosHHe MEXKIY
IUIOCKOCTSIMH; YMEHHUE HCIIONb30BATh IPH
pelIeHHH 3ajad  M3y4YeHHble (aKThl |
TEOpEMbI TUIAHUMETPHH; yMeHHe
OLICHUBATh pa3mepsl 00BEKTOB
OKPY’KaIOIIETO MUpA;

- yMeThb  OIEpUpPOBaTh  IOHSATHSIMH:
MHOTOTPaHHUK, CEUYeHHE MHOTOIPaHHHKA,
Ky0, nmapajuienenures, npu3Ma, nupamuza,
¢burypa W  TIOBEPXHOCTh  BpAlllCHUS,
LWIMHIP, KOHYyC, Miap, cdepa, CeueHUs

¢burypst BpaIIeHUs, IUIOCKOCTB,
Kacaromascsi cdepsl, MWIMHIpPA, KOHYca,
TUIOIIA b MOBEPXHOCTH TUpaMUIbI,

OpU3MBL, KOHyCa, LWIMHAPA, IUIOMIAIb
cheprl, 00beM Kyba, MNPSIMOYTOJIHHOTO
napajieiaenunena, ITUpaMUabl, TPU3MBEIL,
UWIMHApa,  KOHyca,  Iapa;  yMeHHe

n300paXkaTh MHOTOTPaHHHUKH u
IMOBEPXHOCTU BpalICHHUA, HUX CEUYCHUA OT
pYKH, c HOMOILBIO YePTEeIKHBIX

WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB;
YMEHUE paclo3HaBaTb CUMMETPHUIO B
MIPOCTPAHCTBE;  yYMEHHE  paclo3HaBaThb
MIPABUIIbHBIE MHOTOTPaHHUKH;

yMEThb OIepUpOBAThH MOHATUSIMU:
JOBIDKEHHE B TIPOCTPAHCTBE, IIOJZOOHBIC
(¢urypel B TPOCTPAHCTBE; HCIOIH30BATH
OTHOIIIEHHWE TUIOIIAJeH MOBEPXHOCTEH U
00BEMOB TOIOOHBIX (UTYyp HPU PELICHUH
3a/1ay4;

- yMeTb BBIYUCIATH TI'E€OMETPUYECKUE
BENMYMHBI (JUIMHA, YToJI, TUIONIa b, 00BEM,




IUIOIIAAb  IOBEPXHOCTH),  UCHOIb3Yd
n3y4deHHbIE (POPMYIIBI U METOBI;

- yMeTb  ONEpPUPOBATH  IOHITUSAMU:
NpsIMOYrOJbHAs ~ CHCTEMa  KOOpAMHAT,

KOOpPAMHATHl TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpPa, CKaJSIPHOE IPOW3BEACHHE, YIoJl
MEXIYy BEKTOpaMH, CyMMa BEKTOpOB,
NIPOM3BEICHHE  BEKTOpa  HAa  YHUCIIO;
HaXOJWTh C TIOMOIIBIO U3yIEHHBIX (HOPMYII
KOODPJIMHATHI CEepEIUHEI OTpe3Ka,
paccTosiHUEe MEXAY AByMs TOUKaMU;

-yMeTh BBIOMPATh HOAXOAALIMH H3yYCHHBIN

METOJ Al pelleHus 3ajadyd, paclo3HaBaTb

MareMaTtuueckue (akTbl U MaTeMaTHYeCKHe

MOJETIM B IPHUPOAHBIX U OOIIECTBEHHBIX

SIBICHUSAX, B UCKYCCTBE; YMEHHE IPUBOJUTH
MPUMEPHI MaTeMaTHIECKUX OTKpBITHI

POCCUMCKOM M MHUPOBOM MaTeMaTHYECKOH
HAYKH

OK 02.
Hcnone3oBath
COBpEMEHHBIC
CpeAcTBa MOUCKA,
aHanu3a u
HHTEPIIPETALUH
nHdopmanuu u
nHpopMannoOHHbIE
TEXHOJIOTUH JIs
BBITIOJTHEHHS 33,14
npodeccHoHANTBHOM
JEATETbHOCTH

B oGnacTi meHHOCTH HAyYHOTO TIO3HAHUS:

- chopMHPOBaHHOCTH MHPOBO33PEHHA,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHsI ~ HaykKM U OOIIECTBEHHOM
NpPaKTHKH, OCHOBAaHHOTO Ha  JUajore
KyJbTYp, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOEro MecTa B MOJUKYJIbTYPHOM MHUDE;

- COBEPIICHCTBOBaHHE SI3BIKOBOM "
YUTATEIbCKOW KYJNBTYphl Kak CpEICTBa
B3aUMOJICHCTBUSL ~ MEXIy  JIOABMH U
MO3HAHUS MUDA;

LIEHHOCTH Hay4yHOU
JEATEIIBHOCTH, TOTOBHOCTH OCYIICCTBIISTH
MPOEKTHYIO u HCCIIEI0BATENBCKYIO
JEeATeNFHOCTh HHANBUAYAIbHO U B TPYIIIIE;
OBnasieHNe yHUBEPCANbHBIMU  yICOHBIMH
MO3HABATEJILHBIMH JICHCTBUSIMA:

B) pabora c nHpOpManueit:

- BIIAJIETH HaBbIKaMHU MOJTYy4eHHUS
uH(OpMaLUK N3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIBHO ~ OCYIIECTBIIATH  IIOHUCK,
aHaJIN3, CHCTEMAaTHU3AINIO0 U MHTEPIIPETAIIHIO
uH(pOpMaIMK PpA3IMYHBIX BUIOB M (GOpM
MPE/ICTABICHMUS;

- OCO3HaHHC

- Cco3daBaTh  TEKCThI B  Pa3JIMUHbBIX
dbopmarax c y4eToM Ha3HAYCHHUSI
nHQOPMALMKM W  IEJIEBOM  ayIUTOpHH,
BBIOHpast ONTHUMAJILHYIO bopmy
MPEACTABJICHUSA U BU3YyaJIU3allun,

- OLCHUBATh JIOCTOBEPHOCT,
JETUTUMHOCTb uHpOpMAIIHH, ee
COOTBETCTBHE MPABOBBIM M  MOpPAJIbHO-
3THYCCKUM HOpMaM,;

- UCIIOJIb30BaTh cpezcTa

I/IH(I)OpMaL[I/IOHHBIX U KOMMYHHUKalTMOHHBIX
TEXHOJIOTHA B pEIICHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX W OPTraHU3aI[HOHHBIX
3ajady ¢ coOmoneHWeM — TpeOOBaHHUI
JPrOHOMHKH,  TEXHHKH  0O€30MacHOCTH,
TUTHUCHBI, pPecypcocOepekeHus, IPABOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30IacCHOCTH;

- BJIaJICTh HAaBBIKAMW pPACIIO3HABAHUA U

HOHATHAMH:
TOKa3aTebHast
¢byHKIHS,
¢byHKIH,
oOpaTHbIe

- yMETh OIIepUPOBATH
panoHanbHas  QyHKIWS,
GbyHKIUA, CTeIIeHHAs
norapudmmdeckas
TPUrOHOMETpUUECKHE (YHKIHH,
GbyHKIUY;

-yMEHHE CTpOUTHh TrpadUKH  H3YYEHHBIX
GyHKIMHA, UCIONBb30BaTh TpaduKd  OpU
W3y4eHUH TPOLECCOB M 3aBUCUMOCTEH, NpHU
pelieHun  3amad M3 JIPYrux  y4eOHbBIX
NpeIMETOB ¥ 3aJad M3 peajbHON JKU3HU;
BBIp@XaTh (OPMYJIaMH 3aBHCHMOCTH MEXIY
BENTMYMHAMU;

- yMETh OIIepUPOBATH TOHATHAMH:
TOXIECTBO, TOKIECTBEHHOE peoOpa3oBaHue,
ypaBHEHHE, HEpaBEeHCTBO, cucTeMa
YpaBHEHHH M HEPaBEHCTB, PaBHOCHILHOCTh
yYpaBHEHHI,  HEpPaBEHCTB U  CHCTEM,
panuoHaJbHBbIE, UppaloHaJIbHBIE,
HOKa3aTelbHbIEe, CTETICHHBIE,
norapupMuyecKue, TPUTOHOMETPUYECKHE
YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI;

-yMeTh pellaTh ypaBHEHHs, HEPAaBEHCTBA H
CHCTEMBI C MOMOILIBIO Pa3IMYHBIX MPHUEMOB;
peniaTb ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI

C TapaMeTpoM; IIPUMEHSATh ypaBHEHHS,
HEpaBEHCTBA, MX CHUCTEMBl ISl PEUICHUs
MaTeMaTHYeCKUX  3aJad M 3aJa4 U3

pa3nuuHbIX O00JacTeil HAayKH W peaJbHOU
KU3HU;
-yMeTb CBOOOJHO OINEPUPOBATH MOHATHIMHU:

JBIKCHHE, napasuiesbHbI I epeHoc,
CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, npeoOpa3oBaHue mo1o0us,

MoJO0HBIE  (PUTYPBI; YMETh PACIO3HABAThH
paBHBIC ¥ TIOAOOHBIC (PUTYPHI, B TOM YHCIE B
MPUPOJE, UCKYCCTBE, apXUTEKTYPE;

-yMETh  WUCIOJIE30BaTh  T'€OMETPHUYCCKHUE
OTHOIICHHS, HAXOAWTh T'€OMETPHUCCKHUE
BEeIMYMHBI (JTTMHA, YTOJI, MJIOMAab, 00HEM)
IpH PEIICHWU 3aJad U3 APYTHX Y4eOHBIX
MPEIMETOB U U3 PEATbHOM KU3HH




3alIMUTHl HH(OPMAILHH,
nH(OpMaMOHHOI 6€30I1aCHOCTH JINYHOCTH

OK 03.
IInanuposath 1
peann30BbIBATH
cOOCTBEHHOE
po¢ecCHOHATBHOE
U JIMYHOCTHOE
pasBHTHE,
HpeIIpPUHAMATENbCK
VIO IESTEBHOCTD B
po¢heCCHOHATBHOM
ctepe, UCIIOTB30BATH
3HAHUS TI0
(uHAHCOBOM
IPaMOTHOCTH B
Pa3IHYHBIX
KU3HEHHBIX
CHUTYaIHsIX

B obnacT JlyXOBHO-HPaBCTBEHHOTO
BOCIIUTAHUSA:
--  cOpPMHPOBAHHOCTH  HPABCTBEHHOTO

CO3HAHUS, STHIECKOTO TIOBEICHHUS;
- CIOCOOHOCTH OICHWBATH CHTYAIHIO W
TPHHUMATh OCO3HAHHBIC perieHus,
OPHEHTHPYSICh HAa MOPalTbHO-HPABCTBCHHBIC
HOPMBI U IIEHHOCTH;

- OCO3HAHWE JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTONYUBOTO OYAYILEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOHM
poauTensiM U (WIKM) IPYTUM YJIEHaM CEMBH,
CO3/IaHHI0 CEMBbU Ha OCHOBE OCO3HAHHOTO
NPUHATHS IEHHOCTEH CeMEHHON KU3HH B

COOTBETCTBUU C TpPagulMsIMH  HApOJOB
Poccun;

OBnajeHue YHHUBEPCAIbHBIMH
PETYISTHBHBIMH ICHCTBUSIMHU:

a) caMOOpTraHU3aIUs:

- CaMOCTOSITEIBHO OCYILIECTBIIATh

TIO3HABATENIFHYIO JAEATECIBHOCTD, BBIIBIATH
npoOJieMbl, CTaBUTh ¥ (QOPMYJIHPOBATh
cOOCTBEHHBIE 3aJayll B 00pa3oBaTEIbHOU
JIeITENIbHOCTH M )KU3HEHHBIX CUTYaIHSIX;

- CaMOCTOSATENIbHO  COCTAaBISITH  ILIaH
peuieHus MPOOJIEMbl C YYETOM HMEIOLIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MpEeaNOYTEHUH;

- 1aBaTh OIIEHKY HOBBIM CHUTYalHsIM;
CIocoOCTBOBATh (hopMupoBaHUIO u
MPOSIBIICHUIO IIMPOKOH 3PYAUIMH B Pa3HbIX
o0yacTsAX 3HAaHWH, MOCTOSHHO TIOBBIIIATH
CBOM 00pa3oBaTeNbHBIH M  KYJIBTYpHBIH
YPOBEHb;

0) cCaMOKOHTPOJIb:
UCIIOJNIb30BaTh  MPUEMBI
OLIEHKH  CHTYallWH,
peLieHus;

- YMETh OLICHMBATh PHCKH U CBOEBPEMEHHO
NPUHAMATH PEIICHNUS 110 X CHI)KEHHIO;

B) SMOIMOHANIBHBIH WHTEJIJIEKT,
MpeAIoaraomui cOpMUPOBAHHOCTb:
BHYTPEHHEH  MOTHBAlUH, BKIIIOYaroUIei
CTpeMJIEHHE K JOCTI)KEHHIO LIENU U yCIIeXy,
ONTHMHU3M,  WHHLIUATUBHOCTb,  yMEHHE
JIeiCTBOBATH, UCXOJIS u3 CBOUX
BO3MOYKHOCTEH;

- OJMIIATHM, BKJIOYAIOIIEH CIOCOOHOCTH
MOHMMaTh  AMOIIMOHAIBLHOE  COCTOSHHE
JPYyTHX, YUUTHIBATH ero pu
OCYIIECTBIICHUN KOMMYHHUKAIINH,
CIIOCOOHOCTB K COYYBCTBHUIO u
COIIEpPEIKUBAHUIO;

- COLMAIbHBIX HABBIKOB, BKJIIOYAIOIINX
CIIOCOOHOCTh BBICTpPauUBaTh OTHOIICHHUS C
JPYTCUMHU JTIO/IMH, 3a00THUTBCS, MPOSIBIISTH
MHTEPEC U pa3penaTrb KOH(MIUKTHI

peduiekcuu s
BbIOOpa  BEpHOIO

- yYMEThb
palyoHaJbHEIE,

OIEepPUPOBATH MOHSATUSIMH:
UppaIMOHAIBHEIC,
MOKa3aTeybHbIC, CTCTICHHBIE,
JorapupMUYCCcKue, TPUTOHOMETPHUICCKHE
YpaBHEHHsSI U HEPABEHCTBA, UX CUCTEMBI;
- yMETh OTIepUPOBATH MOHSTHAMHU:
MHOTOTPaHHUK, CEYCHHWE MHOTOIPaHHHKA,
Ky0, mHapajuienenumen, NpuU3Ma, MNUpaMHIA,
¢burypa u nNoBEpXHOCTh BPAIICHUS, LIIHHID,
KOHyC, 1Imap, cdepa, ceucHHS QUTYPBI
BpalllcHHs, TUIOCKOCTh, Kacaromasics cgepsl,
IWIMHAPA, KOHYCa, IUIOMAlb IOBEPXHOCTH

MUpaMuAbl, TPHU3MBL, KOHYCa, IWJIMHIPA,
IUIOIA/Ab cdepsl, 00beM KyOa,
IPSMOYTOJIEHOTO napaJulesieuIe s1a,
NUpaMHIbBI, TPU3MBI, LIIMHAPA, KOHYCA,
mapa;

-yMeHHEe H300pakaTh MHOTOTPaHHHKU |

MNOBCPXHOCTHU BpallCHUA, HX CCUYCHUA OT
PYKH, € TIOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB

u JNEKTPOHHBIX CPEICTB; yYMETh
pacno3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE;
-yMeTb pacnosHaBaTh IIpaBUJIbHbIC
MHOT'OT'PaHHUKH;

-yMeTb OTIepPUPOBATH MOHATHSIMHU:
MPSIMOYTOJIbHAS cucrema KOOpJUHAT,
KOOpAMHATH TOYKH, BEKTOp, KOOPIUHATHI
BEKTOpa, CKaISPHOE MPOU3BEACHUE, YTOI
MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,

MPOM3BEACHUE BEKTOPA Ha YHCII0; HAXOIUTD C
MOMOIIBI0 W3YYEHHBIX (DOPMYJI KOOPIUHATHI
CepelUHBl  OTPE3Ka, pPACCTOSHHE MEXAY
JIBYMSI TOYKaMHU

OK 04. D¢ pexTnBHO
B3aMMO/ICHCTBOBATH
u paborath B
KOJUIEKTHBE U

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATEIBHOCTU U CaMOONIPEACIICHUIO,
-OBJIaICHUC HaBbIKaMH yqe6Ho-

- YMETb OIIEpUpPOBATH HOHATHUSIMU:
CIIyJalHBI ONBIT M CIlydailHOe COOBITHE,
BEPOSATHOCTh CIYYaHOTO COOBITHSA; YMETh
BBIYHCIISITh BEPOSTHOCTh C HCIOJIb30BAHUEM
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KOMaHJ1e UCCIIEA0BATEIbCKOM, MPOEKTHOH u | rpadMYECcKUX METOJIOB;
COLIMANIHON JEATENbHOCTY; -IPUMEHATH  (OPMYJBI  CIOXKEHUS U
OBnageHue HUBEPCAJIBHBIMU | YMHOXEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
b
KOMMYHHUKAaTUBHBIMU AEHCTBUSIMMU: GdakTel ¥ (GOpMyNBl NPH PpEIICHUU 33jad;
0) coBMecTHas AEATEIbHOCTB: OLICHMBATh BEPOSTHOCTH PEaIbHBIX COOBITHH;
- TIOHUMATh u UCIIOJIL30BaTh | -3HAKOMCTBO CO CHy‘IaﬁHBIMH BCIIMYNHAMMU,
MIPECUMYIICCTBA KOMaHHHOﬁ U | YMEHHUE TPUBOAUTH MNPUMEPHBI IPOSABIICHUA
WHAUBUAYAIbHON paboThI; 3aKOHa OONBIIMX YHCEN B NPUPOAHBIX U
- TPUHHUMATH nenu coBMecTHOIH | OOIICCTBEHHBIX SBICHHSX;
KOOPIMHHPOBATH nelcTBus o ee | CTENEHb C I€NBIM [OKa3aTeleM, KOpEHb
JOCTIDKEHUIO: COCTaBIIATH IUIAH JeiicTBuii, | HATYpPalbHOU CTCIICHH, CTCIICHb Y
pacmpenenaTh PONM C ydeToM MHeHHif | PALUMOHAIBHBIM  IIOKAa3aTeleM, CTENeHh ¢
YYaCTHHKOB o0cyx1aTh pe3ynbpTaTel | ACHCTBUTCIILHBIM (BeIIECCTBEHHBIM)
COBMECTHOI PabOTHI; nokasaTesaeM, Jorapupm 4Yucna, CHHYC,
- KOODIMHHPOBATH H BBINOJNHATH paGoTy B | KOCHHYC M TAHTEHC MPOH3BONLHOTO YHCIA;
YCIIOBHSIX  PealbHOTO, BHpTyanbhoro u | - YMETP CBOOOZIHO OMEPUPOBATh MOHATHAMHU:
KOMOMHUPOBAHHOTO B3aMMOJIEHCTRHS; rpaduk - pyHKImH, U06paTHua’I dymxms,
- ocymecTBIATH Ho3uTHBHOe | KOMIO3HUITHS GbyHKIMHA, THHEHHAS (OYHKIHA,
CTpaTermueckoe MOBEICHHE B PA3IHUHBIX | PoAPaTHIHAA (yHKI4, CTeTICHHAs QyHKINA
CHTYammusiX, TposBisaTe  TBOpuectBo  m | © METPIM HOKE61321T6J'IGM, TPUTOHOMETPHYECKHE
BOOOpaXkeHUE, ObITh MHUIIUATHBHBIM GyHiuun, oOpaTHbIE TPHIOHOMETPHIECKHE
OgnageHue YHHUBEPCAJIbHBIMU byrxuumn, TOKasaTe/IbHa "
PeryasaTUBHBIMU ACHCTBUSIMMU: norapuMireckas GYHKIUL; .
r) TNpUHATHE CeOs U APYTHX JIIOIEH: "YMETh  CTpOMTh  rpagmkM  yHKuui,
BBINIOJHATH ~ NpeoOpa3oBaHMsi  rpaduKoB
- NpPUHUMATh MOTHUBBI M  apTyMEHTHI P
JpYTHUX JIOJNEH MpH aHaIu3€ pe3yIbTaToB Y ’ .
- YMETbh UCIIOJIb30BaTh rpaduKu HYHKIHMHA AJIst
JESTEIBHOCTH; .
H3y4eHHs] NPOLIECCOB U 3aBHCUMOCTEM MpHU
- MIPU3HABaTh CBOE IPAaBO M MpPaBO
. pemieHuH 3amad W3 JOPYTHX  y4eOHbBIX
JIPYTHX JIOJICH Ha OLIMOKHM; o
MPEeIMETOB U M3 PEAlbHON JKU3HU; BBIPAXKATh
- pa3BUBaTh CIMOCOOHOCTh MOHUMATh
dopmynamu 3aBHCUMOCTH MEXTY
MUp C MO3UIMH APYTOro YeIoBeKa
BEIMYMHAMY;
- CcBOOOJHO  ONEpUPOBaTh  IMOHATUSAMHU:
YETHOCTh byHKIMH, MEepUOTUYHOCTh
byHKIMY, OTPaHUYEHHOCTH GbyHKIMH,
MOHOTOHHOCTb byHKIMH, SKCTPEMYM
¢byHkunu, Haubojpllee W HaWMEHbIEe
3HaueHMs1 (PYHKIMU Ha MPOMEXKYTKE; YMETh
MPOBO/INTD UCCIIE0OBaHNe (PyHKINY;
- YMETh UCTIONIB30BaTh CBOMCTBA U Tpaduku
GyHKOUH AN pemieHus  ypaBHEHU,
HEpaBEeHCTB W 3aJa4 C [apaMeTpamy,
n300pakaTh Ha KOOPAWHATHOHN IUIOCKOCTH
MHO>KECTBa peleHui YpaBHEHUH,
HEPaBEHCTB U HX CUCTEM
OK 05. B ob6macti 3cTeTHIECKOT0 BOCITUTAHUS: - YMEThb OIepUpPOBaTh MOHSTHUAMH: CpEIHEee
OCyH_[eCTBJISITI) - NACTETUYECKOE OTHOIIICHUE K MHPY, apI/I(bMemquIcoe, MEauaHa, HauOoJbIIEE U
YCTHYIO U BKJIIOYasi 3CTECTHUKY 6},1Ta, Hay4YyHOTO H HaMMCHbIICC 3HAYCHHA, pasMax, AUCIICPCHUs,
MMMCBMCHHYIO TEXHUYECKOIO0 TBOPYECTBA, CIIOPTA, Tpyla U CTaHJAPTHOC OTKJIIOHCHUE YUCITIOBOI'O Ha60pa;
KOMMYHHUKAIAIO Ha 00IIECTBEHHBIX OTHOIIIEHUH; -YMCHHUC H3BJICKAThb, HUHTCPIIPETUPOBATH
roCyIapCTBEHHOM - CHOCOGHOCTH BOCIPHHHMATH PA3IHIHBIC nH(popManuio, MpeACTaBICHHYIO B Ta0IUIAX,

s1361Ke Poccuiickoit
®denepanuu ¢
YYETOM
0co0eHHOCTEH
COLMATILHOTO U
KYJIBTYPHOTO
KOHTEKCTA

BHUIBI WUCKYCCTBA, TPAJUIMK M TBOPUYECTBO
CBOETO M JPYrHX HApOJOB, OIIyIIaTh
HMOIMOHAILHOE BO3/ICHCTBHE UCKYCCTBA,

- yOeXIeHHOCTh B  3HAYMMOCTH  JJISI
JUYHOCTH M OOINECTBA OTEUECTBEHHOIO M

MHUPOBOIO HCKYCCTBA, STHUYECKUX
KyJIbTYpHBIX ~ TPAAUIMA W HAPOIHOTO
TBOpPYECTBA,;

- TOTOBHOCTBH K CaAMOBBIPAXXCHHUIO B Pa3HBIX
BUaxX MCKYCCTBA, CTPEMIICHHUE MPOSABIIATH

Ha Juarpammax, rpadukax, OTpa’Karollylo
CBOMCTBA peallbHBIX MIPOLECCOB U SBICHUM;
-IIPEACTaBIATh WH(OPMALMIO C IOMOIIBIO
TabIHIl u JuarpaMum; HCCIIEI0BATh
CTaTUCTUYECKUE JaHHBIE, B TOM YHCIE C
NpPUMEHEHHEM TpapHuYecKuX METOAOB U
ANIEKTPOHHBIX CPEICTB;

- yMeTb OIEpPHpPOBAaTh MOHATHAMH: TOUKA,

npsimasi, IJIOCKOCTb, POCTPAHCTBO,
JIBYT'paHHbIN yroi, CKPEIIMBAIOIIUECS
IpsIMbIE, [apaJIIeIbHOCTh u
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KauecTBa TBOPUECKOM THYHOCTH;

Osnanenue YHUBEPCATbHBIMH
KOMMYHUKATUBHBIMH JACHCTBHUAMH:

a) oOmIecHue:

- OCYLICCTBJIATH KOMMYHHKAIlMH BO BCEX
chepax Ku3HH;

- pacmo3HaBaTh HeBepOalbHBIE CPEICTBA
OOIIeHHS, TOHUMATh 3HAYCHUE COIUATBHBIX

3HAKOB, pacro3HaBathb TIPEATIOCHIIKH
KOH(IMKTHBIX ~ CHTyallui W  cMsAr4arthb
KOH(ITUKTHI;

- Ppa3BepHYTO W JIOTUYHO H3J1araTth CBOIO
TOYKY 3PCHHUS C UCITIOIB30BAHUEM S3BIKOBBIX
CpEACTB

NEePHEeHANKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH,
Yrojl MeXIy HPSMBIMH, YIOJl MEXIy NpSIMON
U IJIOCKOCTBIO, YO MEXIy IUIOCKOCTSIMH,
paccTossHUE OT TOYKHM JO IUIOCKOCTH,
paccTosiHUE MeXAy MpSIMBIMH, pPacCTOSHHE
MEKAY IIOCKOCTSAMH;

- YMETh HCIIONIB30BaTh IPH PEIICHHU 3amad
n3y4deHHbIE (DaKThl U TEOPEMBI IUNIAHUMETPHH;
YMEHHE OIEHMBaTh pa3Mepbl OOBEKTOB
OKpYXKaIOIIEero Mupa

OK 06. IIposiBnaTs
rpaXKIaHCKO-
MaTPUOTHUECKYIO
TTO3HIIHIO,
JIEMOHCTPUPOBATH
0CO3HaHHOE
[OBEJICHNE Ha
OCHOBE
TPaIUIIMOHHBIX
00I1IeUeIOBCYECKUX
IICHHOCTEH, B TOM
YHUCJIE C YIEeTOM
rapMOHU3AIUU
ME)KHAIIMOHAJIbHBIX
U MEXPETUTHO3HBIX
OTHOIICHUH,
MIPUMCHSTh
CTaHIaPTHI
AHTHKOPPYIIIHOHHOT
0 IOBEACHUS

- OCO3HaHHE OOYYaIOIMIUMHCS POCCHUHCKON
TPAKIAHCKOU UICHTUYHOCTH;

- LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHEH
MO3UIUY JIMYHOCTU HAa OCHOBE IYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH HapoJ0B
Poccuiickoit denepanuy, UCTOPUYECKUX U

HalMOHAJIbHO-KYJIBTYPHBIX TpaanINH,
(opmupoBanue CHCTEMBI 3HaYUMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYIIIHOHHOTO MHPOBO33PEHHA,

NPaBOCO3HAHUS, DKOJIOTHYECKON KyJIbTYpEL,
CHOCOOHOCTH CTaBUTh IEIM M CTPOUTH
JKU3HCHHBIC I1JIAHBI;

B yacTu rpaxJjaHCKOr0 BOCIIMTAHUS:

- OCO3HAHUEC CBOUX KOHCTUTYIMOHHBIX ITpaB
U o0sA3aHHOCTEH, yBaKEHHE 3aKOHa H
NPaBONOPS/IKA;

- IPUHATHE TPAJULUOHHBIX HAMOHAIIBHEIX,
OOIICYEIOBEYCCKHX T'YMAaHHCTHYCCKHX H
JEMOKPAaTHYECKHX LIEHHOCTEH;

- TOTOBHOCTb IIPOTUBOCTOSATH HICOJOTHH
9KCTpEeMH3Ma, HallMOHAIM3Ma, KceHodoouu,

JMCKPUMHUHALIIH 1o COIMAJIbHBIM,
PENUTHO3HBIM, DPACOBBIM, HAIMOHAIBHBIM
MpHU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO

JACATCIBHOCTE B HMHTEPECAX TPAXKIAHCKOTO
00IIecTBa, y4acTBOBATh B CAMOYIIPaBICHUH
B 00meo0pa3oBaTelbHON OpraHu3aluu U
JIETCKO-IOHOILIECKUX OPraHMU3alusX;

- yYMEHUe BSaHMOHGﬁCTBOBaTB C
COMaJIbHBIMHA HHCTUTYTaMH B
COOTBETCTBUHN C ux q)yHKL[I/IﬂMI/I n
Ha3HA4YCHUECM,

- TOTOBHOCTh K TyMaHUTapHOH U
BOJIOHTEPCKOM AESTEIbHOCTH;
MaTPUOTHUYECKOTO BOCTIMTAHUS:

- c(hOpMHUPOBAHHOCTH poccuiickoi
TPOKIAHCKOW HJICHTUYHOCTH, MAaTPUOTU3MA,
YBaXEHMsI K CBOEMY HapoIy, 4YyBCTBa
OTBETCTBEHHOCTH nepes PoauHoii, roproctu
3a cBOHM Kpaii, cBot0 PoauHy, cBON SI3bIK U
KyJbTYpY, MIpOLLIOe u HacToslee
MHOTOHaIlMOHAIBHOTO Hapoaa Poccuu;

- LIECHHOCTHOE OTHOIIICHHE K
roCYAapCTBEHHBIM CHMBOJIaM,
HMCTOPUYECKOMY W TIPUPOJTHOMY HACIEAMIO,
MaMsTHUKaM, TPaauIUsaM HapoaoB Poccuw,

- YMETh pellaTh TEKCTOBBIC 3aJayd Pa3HbIX
TUTOB (B TOM 4YHCII€ Ha MPOLEHTHI, JOJIU U
4acTH, Ha JBIXKCHHE, pPabOTy, CTOMMOCTB
TOBApOB U YCIYT, HAJIOTH, 3aJ]a4d U3 O0JIACTH
YOpaBlIEeHUS!  JIMYHBIMM W CEMEHHBIMU
¢buHaHCAMM); COCTaBJISATh BBIPA)KCHUS,
YpaBHEHHUsI, HEPABEHCTBA M MX CHCTEMBI IO
YCIIOBHIO 3a/1ayd, HCCIEAOBATH IOJY4EHHOE
pelieHre W OICHWBATh IPaBAOIOLOOHOCTH
PE3yJbTATOB,

- *yMeTh OIEpUpPOBATH TIOHSATHUSMHU:
OIpe/ieJIieHue, aKkCuoMa, Teopema, CJEICTBUE,
CBOICTBO, NIPU3HAK, JI0Ka3aTesbCTBO,
PaBHOCUJIbHBIC (hopMyITUpPOBKH; YMETh
dbopmynHupoBaTh oOpatHoe u
MMPOTUBOIIOJIOKHOC YTBEPIKIACHHUC, MPUBOANUTDH
NpUMEPbl U KOHTPIPUMEPHI, HCII0IL30BaTh
METO] MaTeMaTH4eCKOH WHIYKLNH;
MIPOBOJUTH JIOKA3aTEIbHbIE PACCYKICHUS MTPU
pelleHuy 3ajad, OLEHUBATh JIOTUYECKYIO
MIPaBWIBHOCTb PacCy>KICHUIA;

- *yMeTh CBOOOIHO OTEPUPOBATH MMOHATUSIMHU:
MOCJIeI0BATEIIbHOCTD, apudmernaeckas
rporpeccusi, TE€OMETpUYECKasl Iporpeccus,
OCCKOHEUHO yOBIBAOIIAasl TEOMETPUYECKas
porpeccus; YMETh 3a7]aBaTh
MOCJIeIOBATENIbHOCTH, B TOM 4YHUCIE C
MIOMOUIBIO PEKYPPEHTHBIX GOPMYT;

- *yMeTL BEIOMpATh MOAXOJSIINA METOJ JJIs
pelieHys 3ajayd; NOHMMAaHUE 3HAYMMOCTH
MaTeMaTUKd B H3YYEHUM NPHUPOIHBIX U
OOIIECTBEHHBIX MPOIECCOB U SBICHHUN; YMETh

pacro3HaBarhb IIPOSIBJIEHUE 3aKOHOB
MaTe€MaTUKUd B MCKYCCTBE, YMETb IIPUBOIUTH
IIPUMEPBI MaTeMaTHYECKUX OTKPBITHI

POCCUMCKOM M MHUPOBOH MaTeMaTHYECKOH
HayKu
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JOCTUKCHUSAM Poccun B HayKC, MCKYCCTBC,
CIIOPTE, TEXHOJIOTUAX U TPYIE,
- HﬂeﬁHaﬂ y6e)K[[eHHOCTI), TOTOBHOCTh K

CIIy)KCHUIO W 3aluTe OreuecTna,
OTBETCTBEHHOCTH 32 €ro CyIb0y;

OCBOCHHEIC 00yJaroImuMucs
MEXIIpeAMETHbIC TIOHSTHS u
YHUBEpCalbHBIE y4eOHbIC JeHCTBUS
(perynsaTHBHEIE, MI03HABATEJbHEIE,
KOMMYHHKAaTHBHEIC);

- CHOCOOHOCTP HMX HCIOJL30BaHUSI B
MO3HABATEILHON W COIMAJIbHOM MpPaKTHKE,
TOTOBHOCThH K CaMOCTOSITEILHOMY
TUTAHUPOBAHUIO M OCYIICCTBICHUIO Y4eOHOU
JESTEIBHOCTH,  OpPraHM3alid  y4eOHOro
COTpYIIHUYECTBA C MeJaroruaeCKuMH
pabOTHHKAMHU W CBEPCTHHKAMH, K YYaCTHIO
B MTOCTPOCHUH WHIWBUAAYaTbHON
00pa3oBaTebHON TPACKTOPHH;

- OBJIaJICHUE HaBBIKAMU yaeOHo-
HCCJIEIOBATENHCKOM, MIPOEKTHOM "
COLMAJIBHOM NeATENHbHOCTH

OK 07.
CopnelicTBOBaThH
COXpaHEHHIO
OKpy>Xarolen
cpensl,
pecypcocOepexeHUI0
, IPUMCHSATh 3HAHHS
00 M3MCHEHNHT
KITUMATa, IPHHIIATIBI
OepeKITHBOTO
MIPOU3BOJICTBA,

3¢ PeKTHBHO
JIeCTBOBATH B
Ype3BbIYAHbIX
CUTYAIHSIX

- He MpUHHAMATh ACHWCTBUS, NPUHOCAIINE
BpEJ OKPYXKAIOLIEH cpene;
- YME€Th MPOTHO3UPOBATH HEOJIArONpPHUsSTHBIC

9KOJIOTMYECKHE MOCJIEICTBUS
MPEIIIPUHUMAEMBIX JIeCTBU,
MpeAOTBPAILATh UX;

-pacIIMpUTh OIBIT JIeATEIbHOCTH

9KOJIOTMYECKON HANPaBJICHHOCTH;
- pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI

c y4eToM aHanm3a HNMEIOIINXCS
MaTepuaabHbIX u HEMaTepHaIbHBIX
pecypcos;

- OCYIIECTBJIATH IICJICHANIPABICHHBIA MOUCK
MepeHoca CpeJCTB U CHOCOOOB NIEHCTBHS B
mpodecCHoHaNBHYIO Cpeay;

-YMEThb TIEPEHOCUTH 3HAHUA B
MO3HABATENILHYIO U TPAKTUYECKYyl 00nacTu
KUBHCACATCIbHOCTH,

- mpejylaraTb HOBBIE MPOEKTHI, OLCHUBATH
WJICH C TO3UIIUH HOBU3HBI, OPUTHHATBHOCTH,
MPaKTHYECKOM 3HAYUMOCTH;

- JaBaTb OLICHKY HOBBIM CUTyalusm,
BHOCHUTb KOPPEKTUBbBI B  ACATCIIBHOCTD,
OLICHUBATh COOTBCTCTBHC PE3YJIBTATOB
EJIAM

- YMETh ONEpUpPOBATH MOHATHAMH: (QyHKIHA,

HEIpepbIBHAA ¢byHKIMA, MPOM3BOAHAS,
nepBooOpa3Hasi, OIpeJeNeHHbI HHTerpa;
YMETH HaXOJHUThb IMMPOU3BOJHBIC
3JIEMEHTAPHBIX GbyHKIMHA, HCIIONb3Ys
CIIpaBOYHbIC MaTE€pHalibl, HCCICIOBATH B
IIPOCTEHIINX clly4dasx byHKIMN Ha
MOHOTOHHOCTb, HAaXOAWTb HAHOONBIIME U

HaWMCHBIINE 3HauYeHHs (YHKLIUH; CTPOHUTH
rpaki MHOTOYJICHOB C HCIIOJIb30BaHHEM
anmapara MaTeMaTHIecKOro aHaJIN3a,;
NPUMEHATh TPOU3BOJHYIO TIPH PEIICHUH
3aJau  Ha JBIDKEHHE; pelIaTh IPaKTHKO-
OpPHEHTHPOBAHHbIE 3a/]aull HAa HauOOoJbIINE U
HaVMEHBIIME 3HAYEHHUS, HAa HaXOXJCHHE
IIyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh OIIEPHUPOBATh MOHITHUAMHU: JIBUKCHUE

B IIPOCTpPAaHCTBE, NOAOOHbIE (GUTYpEl B
MPOCTPAHCTBE; HCIOJH30BATh  OTHOIICHHE
IUIOIAAe  MOBEpXHOCTEH W 00BEMOB

MOZOOHBIX (DUTYp IIPH PEIICHNH 3a]ay;

- yYMETb BBIYUCIATH TI'€OMETPUIECKUE
BEJIMYUHBI (JITMHA, YTOJI, IUIOMIaab, 00BEM,
IUIOMIA/b MTOBEPXHOCTH), HCTIONB3YS

U3y4eHHbIe (POPMYJIBI K METOJIBI

IIK 1.2. TIpoBOAMTH
AHaJIUTHKO-
CHUHTETHYECKYIO
00paboTKy
JOKyMEHTOB B
TPAaIULUOHHBIX 1
aBTOMAaTH3MPOBaHHBI
X TEXHOJIOTHSX,
OpraHu30BBIBATH U
BECTH CIIPaBOYHO-
6ubnmorpaduaeckuit
ammapar
O6ubIMoTeKH.

HCIIOJIb30BaTh BCE BO3MOXHBIC PECYPCHI IS
JOOCTUKCHUA ITOCTABJICHHBIX ueneﬁ

M pealu3alid  IUIAHOB  JIESITEbHOCTH;
BBIOHPATH YCIIEIIHbBIE CTpareruu B
Pa3IUYHbBIX CUTYAIUAX;

BJIAJIETH HaBBIKAMU [MO3HABATEILHOM,
Y4e0HO-HCCIIEIOBATEIILCKOW U MPOSKTHOU
NESTENbHOCTH,  HAaBBIKAMH  Pa3peIICHUs
mpooieM;

CIIOCOOHOCTH i TOTOBHOCTbH K
CaMOCTOSTECILHOMY MTOUCKY METOJI0B
pemeHus MPaKTHYECKUX 3a1a4,
HpI/IMeHeHI/IIO paSJTI/I‘IHBIX METOA0B
IO3HAHUS;

- T'OTOBHOCTb u CITOCOOHOCTH K

- YyMEeTb CaMOCTOSITEJIBHO OIPENEISTh LENU
JIESITETIBHOCTH U COCTABIIATH IITaHBI
JIeSITEIIbHOCTH;

YMETb MPOYKTUBHO o0maTscs u
B3aUMO/IEHICTBOBATH B IPOLIECCE COBMECTHON
JIeSITEIIbHOCTH, YYUTHIBATh MO3WIMU JAPYTUX
YYaCTHHKOB  JEATEIbHOCTH, 3()(EKTHBHO
paspemarb KOH(IUKTHI;

- BIIQJICHHWE S3BIKOBBIMH CPEICTBAMHU: YMETh
SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOIO TOUKY
3pEHHsI, NCTI0Ib30BaTh a/ICKBATHBIE SI3BIKOBBIC

CPENCTBa;
-CaMOCTOATEIbHO OCYIIECTBIIATD,
KOHTPOJIMPOBATh u KOPPEKTUPOBATH

JACATCIbHOCTD,
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CaMOCTOSITCIILHOM I/IH(l)OpMaHI/IOHHO-
IM03HABATCIILHOU JACATCIbHOCTHU, BKJIHOYas
YMEHUE OPUCHTUPOBATHCA B Pa3IMYHBIX
HCTOYHUKaAX I/IH(l)OpMaHI/II/I, KPUTHUICCKU

OLICHUBATh u HHTEpPIPETHPOBATh
nH(pOpMaLHIO, OTyYaeMyIO U3 Pa3INIHBIX
HCTOYHHKOB;

-  BJAAETh HAaBBIKAMH IIO3HABATEJHHOM
pedIrekcun Kak 0CO3HAaHUS COBEPIIaeMbIX

JIEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX
PEe3yNbTaTOB U OCHOBAHH, TpaHUI] CBOETO

3HaHUA u HC3HaHUs, HOBBIX
IMO3HABATCIbHBIX 3ada4 W CPCACTB IJid HX
JOCTUKCHUSA,

- LEeNeyCTPeMIIEHHOCTh B TMOHMCKaX U
NPUHATHHA PEHICHUH, COOOPa3UTEIBHOCTh U
WHTYUIHSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
[Ipe/ICTaBICHUH;

[lepedyeHbh TUYHOCTHBIX PE3YIHTATOB pEATU3AMH MPOTPAMMBI BOCITUTAHUS C
yueroM ocobenHocrel cnenuanbHoctd 51.02.01 Hapoanoe XymoecTBEHHOE
TBOPUYECTBO IO BUAY: STHOXYA0KECTBEHHOE TBOPUECTBO

HanmeHoBaHME JIMYHOCTHBIX PE3YJIbTATOB Coornece
Kon JIP besy nue ¢ OK,
110 CIICHUAJIBHOCTHU K

JIP 4 [IposiBrsromnid 1 JAEMOHCTPUPYIOLIMH YyBakKeHHEe K JoasMm Tpynaa, | OKO01,
OCO3HAWOIIMKA IEHHOCTh COOCTBEHHOTO Tpyaa. Crpemsmmiics K OK 02,
(GOPMUPOBAHUIO B CETEBOW Cpeje JIMYHOCTHO U MPO(HEeCcCHOHAIBLHOTO OK 03
KOHCTPYKTHUBHOTO «IIU(POBOTO CIIea. OK 04
I1K1.2

JIP 9 CoOmroparomui ¥ mpomnaraHAupyromuid  mpaBuia 3m0opoBoro u | OK 05,
Oe3omacHOro o00pasza JKHU3HH, CIOPTa; NpeaynpexIarmmi a1udo OK 07
MIPEOJIOJICBAIONIMN 3aBUCUMOCTH OT aJIKOTO0JisA, Tabaka, MCHUXO0AKTHBHBIX 1IK1.2
BEIIECTB, a3apTHbIX UTrp uU T.1. COXpaHAIIUNA TCUXOIOTHYECKYIO
YCTOI\/JI‘-II/IBOCTI) B CUTYaTUBHO CJIOKHBIX WM CTPEMUTCIIBHO MCHAIOIINUXCA
CUTYaIUIX

JIP 10 | 3aboTsmuiics 0 3amuTe OKpYXaroleil cpeabl, COOCTBEHHONH U 4yKOM OK 07
0€30I1aCHOCTH, B TOM 4HUCJIE IU(PPOBOIL.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJLHON JUCIATLIMHBI

2.1. O0beM 001e00pa3oBaTeIbHOM IMCUMIIJIMHBI M BUABI Y4eOHOI padoThl

Bup yuyeOHol fesTeIbHOCTH Oonem
4acoB
O0beM padoyeil mporpaMmbl 00111€00pa30BaTeIbLHON AN CHUIIIHHBI 232
Oo6s13aTesibHAsI ayAUTOPHAs ydyeOHAasi HArpy3Ka (Bcero) 232
B TOM 4HcClIe B (hOpMe IPAKTUIECKON MOJTOTOBKHU:
B TOM YHCIIE:
TEOPETHYCCKUE 3aHITHS 157
IIPAKTHUYECKHE 3aHATUS 75
KOHTPOJIbHBIE PAOOTHI 7
podeCCHOHATBHO-OPUEHTUPOBAHHOE 34

CamocrosiTesibHas paborTa o0yuyaruierocs (Bcero)

B TOM YHCIIE:
U3yYCeHHE YYeOHOTO/TCOPETHYECKOro Marepuaia (10 KOHCIEKTaM

JIEKIMI), U3y4eHHe OCHOBHOM U JIOTIOJTHUTEIBLHON JTUTEPATyPhl
MOJIFOTOBKA K MPAKTUYECKUM U JaOOPATOPHBIM 3aHATHIM
BBINIOJIHEHUE 33J[aHUI nIpernogaBaTess (JomManiHei paboThi)
MOJIFOTOBKA K MPOMEXYTOYHOM aTTeCcTaluu

IIpomexyTouHas aTTecTauMsa (3K3aMEH) 3




14

2.2. Conep:xkanue oomeoopazoBareabHol nucuumanubl O/l 07 MatemaTuka

HaumeHoBaHue Conep:kanue y4eOHOro Mmarepuajia (0CHOBHOe  MpodeccHOHAILHO-OPHUEHTHPOBAHHOE), JJabopaTopHble | O0beM
pa3iesioB M TeM U MPAKTHYeCKHe 3aHATHS, IPUKJIATHONH MOAYJIb (IPH HAJTUYHMH) 4acoB
1 2 3
| cemectp 69
Pa3nea 1. IloBTopenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1. Copneprkanue ydeOHOro Marepuraa 2
Lens u 3apaun marematuky | Llenp u 3aaun MaTeMaTHKHU MPH OCBOCHHMHU CIIEIUAIBHOCTH. ba3oBble 3HAHHS M YMEHHSA IO MaTeMaTHKE B
pu OCBOEHUU | MPOo(eCcCHOHANBHOM W B TOBCEJHEBHOW JESATENbHOCTH. MHOMXKECTBO, ONEpaluyd HaJ MHOXECTBAMH.
CIELUAJIbHOCTH. Juarpammbl  Oiinepa—Benna. lcrosnb3oBaHME TEOPETHMKO-MHOKECTBEHHOI'O —ammapara JUuisl  ONMCaHMs
MHosxecTBa U JIOTHKA peaJbHbIX IPOLECCOB U SBICHUH B NPO(ECCHOHAIBHOW NESATEIbHOCTH, MPHU PEIIeHUM 3a1ad U3 APYrux
quciuminH. OnpeseneHue, TeopeMa, CIEICTBUE, T0KA3aTeNbCTBO
Tema 1.2. CopepxaHue yaueOHOro Marepuana 2
Yucna 1 BBIYUCIIEHUS Harypanbhsle u nensie yucna. [IpuzHaku genumoctu nembix yucel. Pannonanehelie uncina. OObBIKHOBEHHbBIE U
JIeCATUYHbIE JIpOoOM, MPOLEHTbI, OECKOHEYHbIE MEepUoAnYecKHe IpoOu. ApupMmeTHyeckue omnepanuu c
palMOHAIBHBIMU YHCIaMHU, peoOpa30BaHMs YMCIOBBIX BbIpakeHUl. JleficTBUTENbHBIE Uncia. PanronanbHbIe
U UppalMOHajJbHbIE uucia. ApupMeTHyecKHe Oomepanuu ¢ AeicTBUTENbHBIMU 4HciaaMu. [IpubnmxénHble
BBIUMCJIEHMS], IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BhIYUCIECHUN
Tema 1.3 Copepxkanue y4eOHOro Marepuana 4
Toxnecrta u | ToxaecTBa M TOXICCTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb ypaBHeHMs. HepaBeHCTBO, perieHue
TOXACCTBCHHBIC HepaBeHCTBAa. MeToa uHTepBaioB. PemieHue 1enbiX U JpOOHO-pallMOHAIBHBIX YPAaBHEHHUHW W HEPABEHCTB.
Npeodpa3oBaHHus. [IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO MaTeMaTHYECKUX 3a]ad U 3a7ad U3 Pa3lInuHbIX 00JacTei
YpasHeHns HayKl U peanbHOMN KM3HU. CHCTEMBI U COBOKYITHOCTH PALlMOHAIBHBIX YpaBHEHUI M HEpaBeHCTB. CHCTEMBbI
1 HepabercTsa JIMHENHBIX YpaBHEHUH. Penienne npukiaaHbIx 3aa4 ¢ MOMOIIBK CUCTEMBI JINHEWHBIX YPAaBHEHHUN
Tema 1.4. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJIeP:KAHME (CONep/KAHNE TPUKJIATHOTO MOLYJIsI) 4
IIponientHeie  BeuUciHeHus | [IpumeneHue aApoOeil M MPOIEHTOB JJIs PEUICHUsS MPHUKIAAHBIX 3a/a4 M3 PAa3JIMYHBIX OTpaciieil 3HAaHWH H
B npo(ECCHOHANBHBIX | pealbHON KU3HH. [IpHOMMKEHHBIC BBHIYUCICHHS, NpaBHiIa OKPYIJICHHs, NPHKHIKA U OICHKA pe3yibTara
3a1auax BblunciaeHu. Pa3Hble crocoObl BbhIYMCIEHUS MPOLEHTOB. [IpolleHTHBIE BBHIYMCIEHUS B MpOo(deccroHalIbHbIX
3anavax. [IpuMeHenue ypaBHEHMI U HEPABEHCTB K PELIEHUI0 MaTEMAaTUYECKUX 3a/1ay U 33]a4 U3 pa3IMYHbIX
oOyactell HayKu U peallbHOM JKU3HU
Tema 1.5. Copnepxkanne ydeOHOro MaTeprana 2
ITocnenoBarensHOCTH [TocnenoBarenbHOCTH, CIOCOOBI  3aJaHMs  TOCIeNOBaTeNbHOCTEH. MOHOTOHHBIE MOCIEI0BATEIBHOCTH.

U TIPOrpeCcCUm

ApudmeTrnueckas U reoMeTpuyeckas mnporpeccuu. beckoHeuHo yObIBarolias reoMeTpuyecKas Mporpeccus.
Cymma ©OeckoHeyHO yObIBarolleil reomerpuyeckod mporpeccuu. @Dopmyna CIOXKHBIX HPOIEHTOB.
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Hcnons3oBanne IporpeCCuu i pCICHUA PCAJIbHBIX 3a4a4 IIPHUKJIAAHOTO XapaKTepa

Tema 1.6. Cogepxanue yaeOHOT0O MaTepuana 4

®yHKUMU U rpapuKK OyHkus, cnocodbl 3amanus QyHkuuu. ['papuk ¢ynknuu. BzaumHo oOparable Qynkuuu. OO61acTh
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHni GpyHkiuu. Hymn ¢pynkuuu. I[IpomMexyTkn 3HaKONOCTOSHCTBA. YETHBIC U
HeuéTHbIE PYHKIMU
KonTpoJubnasi pabora no pasaeay 1. BxonHo#l KOHTpoIb

Pa3ned 2. Crenenn u kopau. CreneHHas, noka3ateJbHas U jorapupmuyeckasi GyHkuuu 42

Tema 2.1. Copneprkanue y4eOHOro Mareprana 4

Apudmerndeckuii KOpeHb Apudmernueckuii KOpeHb HaTYpadbHON cTeneHu. J(edcTBus ¢ apupMEeTHUECKUMHI KOPHIAMHU N—OH CTETIeHH.

N—0il CTeNeHH.

Tema 2.2 Copepkanue ydeOHOro Marepuana 4

Crenenu. CtannapTHas Crenenp ¢ uenbiM nokasaresneM. CranjpaptHas ¢opma 3amMcu JeWCTBUTENBHOrO uucia. Mcnoib3oBaHue

¢dopma 3anucu NOIXOAAIIeH (OPMBI 3aIUCH JEHCTBUTEIBHBIX YHCEN JJISl PEIICHHUs MPAKTUYECKUX 3a/a4 M MPEACTaBICHUS

JNEHUCTBUTEIBLHOTO YUCIIA naHHbIX. CTeneHb C palMoHaJbHBIM Iokas3areneM. CBoiictBa creneHu. I[IpeoOpa3zoBaHue BbIpakeHUIl,
COJIEpKalINX CTENEHH C pallMOHAIbHBIM IIOKa3aTelIeM

Tema 2.3. CopepxaHue yaeOHOro Marepuana 2

CrenenHas QyHKIUSA CrenenHast pyHKIUSI ¢ HaTypaJIbHBIM M IEJbIM ToKa3areneM. EE€ cBoiictBa m rpaduk. CBoiicTBa U rpaduk
KOpHS N-Oi CTENEeHH

Tewma 2.4. Upparmonanbusie | Conepxanue yueOHOTO MaTepuaa 6

YPaBHEHHUS U HEPABEHCTBA | PemneHue nppalnoHaIbHBIX YpaBHEHUI U HEPABEHCTB

Tema 2.5. IlokazarenbHble | ComeprkaHue yueOHOro Marepuana 6

ypaBHeHHs 1 HepaBeHCTBAa | [lokaszarenbHble ypaBHEHUS M HEPABEHCTBA

Tema 2.6. CopepxaHue yaeOHOTo MaTepuana 6

Jlorapugm uncna. Colicta | Jlorapupm uncna. JlecsitudHbie W HaTypaibHbie Jorapudmsel. [IpeoOpazoBaHue BBHIPAKEHUH, COICPKAIINX

norapupmMoB J0rapumbl

Tema 2.7. TlokazarensHas | Comeprkanue yueOHOro MaTrepuaia 8

u norapudmuueckas | [TokasarenpHass U gorapupmudeckas GyHKIUU, UX CBoicTBa M rpaduku. Jlorapupmudeckue ypaBHEHUS U

byHKINH, YPaBHEHUS, | HEPaBEHCTBA

HEPABEHCTBA

Tema 2.8. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJIeP:KaAHME (CoaepsKaHNe MPUKJIATHOTIO MOLYJIsI) 4

Jlorapudmsl B ipupoe [Ipumenenue norapudma. Mcropus paszputusi matemaTuku. Jlorapupmuueckas cnupaib B mpupojge. Ee

U TEXHUKE MaTeMaTHuecKkue CcBoMcTBa. lVcmosnb3oBaHue TrpagukoB (QyHKIMM JUIs HCCIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEH, KOTOpbIE BOSHUKAIOT MPHU PEHICHUH 3a/1a4 U3 Pa3IMYHbIX 00J1acTe HayKu U peanbHON KU3HU

Tema 2.9. ConeprkaHue yueOHOro MaTepuasa 2
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[IpumeneHnne ypaBHEHUH,
CUCTEM U HEPABEHCTB
K pEIIeHHUIO 3a/1a4

Hcnonb3oBanue rpadukoB GyHKIIUN ISl peIICHUs YPaBHEHUN U TUHEHHBIX cucTeM. [I[puMeHeHne ypaBHEeHHUIH,
CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMATHUYECKUX 3a/1a4 U 3a7a4 U3 Pa3IMIHBIX 00JIACTeH HAYKU U peaTbHOU
YKU3HU

KonTpoJsbHasi pabora no paszaeny 2

Pa3nea 3 Ilpsimble M JIOCKOCTH B pocTpaHcTBe. KoopAMHATHI H BEeKTOPHI B IPOCTPAHCTBE 30
Tema 3.1. Copneprkanue yaeOHOro MaTepuasa 4
IToBropenue nnanuMeTpuu. | OcHOBHBIE (UTYPBI, PaKThl U TEOpeMbl IaHUMeTpuru. OCHOBHBIE TOHATH cTepeoMeTpuu. Touka, mpsmasi,
OcHoBHBIE IOHATHUS | TUIOCKOCTb, MpOCTpaHCTBO. IloHATME 00 akCMOMAaTHMYeCKOM MOCTPOEHHM CTEPEOMETPUM: aKCHOMBI
CTEpPEOMETPUU CTEPEOMETPUU U CIEACTBUS U3 HUX

Tema 3.2. Copneprkanue ydeOHOro Marepraa 5

[Ipsimble U TIOCKOCTH B3aumHoe pacrnosiockeHue NpsSMbIX B NPOCTPAHCTBE: NEpECEKaroIuecs, napaielbHble U CKPEIMBAIOIINECs

B IIPOCTPAHCTBE. | npsimble. IlapamuienbHOCTD NPSAMBIX M IUNIOCKOCTEN B IIPOCTPAHCTBE: MAPAJIEIBbHBIE NPSAMBIE B IIPOCTPAHCTBE,

[TapannenbHOCTh  IPSAMBIX, | MApaJUICTBHOCTh TPEX TPSAMBIX, NAPAIICIBHOCTh MPSIMOH W IJIOCKOCTH. YTJBI C COHANpaBJICHHBIMH

OpsAMOM M IUIOCKOCTH, | CTODOHAMH, YIroJ MEXKAY MpsIMBIMH B MpOCTpaHCcTBe. [lapamienbHOCTh IJIOCKOCTEH: Mapajuie/IbHbIC

IIJIOCKOCTEN IUIOCKOCTH, CBOWCTBA MapaljiesibHbIX IockocTel. [Ipocreiimme npocTpaHcTBEHHbIE (UTYPBI HA MJIOCKOCTH!
TeTpa’p, KyO, mapajuiesenuIe]], NOCTpOeHHE CeUeHU

Il cemectp 47

Tema 3.3. Copepxkanne y4eOHOro Marepuana 5

[lepnieH IUKYISIPHOCTD [lepnieHAUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: IEPIEHIUKYJISPHBIE MpsIMBIE B IPOCTPAHCTBE, IpPSIMbIC

MPSIMBIX napajuleJibHble U MEePHEHAUKYISIPHbIE K IMJIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTU MPSIMOW U IJIOCKOCTH,

U TUIOCKOCTEN TEOpeMa O NPSIMON NEPNEHUKYIIPHON MIIIOCKOCTH

Tema 3.4. Copepkanne ydeOHOro Matepuana 4

VYTubl MeXAY IPAMBIMU Vrisl B IPOCTPAHCTBE: YIOJI MEKY IPSIMOM U INIOCKOCTBIO, IBYITPAHHBIN YIOJI, JMHEHHBIN yroJl 1BYrPaHHOTO

U TUIOCKOCTSIMU yraa. lleprnieHOuKyassp M HAKJIOHHBIE: PACCTOSHUE OT TOYKM JO IUIOCKOCTH, PAcCTOSHUE OT NPAMOH 10
IUIOCKOCTH,  MpoeKuuss (GuUrypsl Ha  IUIOCKOCTh.  llepmeHIuKyaspHOCTh  IJIOCKOCTEH:  MpPU3HAK
NEePIEeHIUKYIIPHOCTH ABYX MIockocTel. Teopema o TpEX nepneHIuKymnspax

Tema 3.5. Copepkanne ydeOHOro Matepuana 4

KoopauHaTs! 1 BEKTOPEI BekTop Ha III0CKOCTH U B npocTpaHcTBe. CII0KEHNE U BEIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YUCIIO.

B IIPOCTPAHCTBE PasnojkeHne BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopaM. [IpaBuno mapamienenunena. Pemenue 3amad,
CBA3aHHBIX C IPUMEHEHUEM TMpaBUI JEHUCTBUM C BekTopamu. IIpsmoyronbHas cucreMa KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTopa. I[Ipocreiimme 3agaunm B KOOpAuMHATax. YTOJd MEXKIY BEKTOPAMH.
CkansipHOE NPOM3BEAEHUE BEKTOPOB. BhIUMCIEHNE YIIIOB MEXIY NPSAMBIMU U ILUTOcKocTAMU. KoopaunaTHO-
BEKTOPHBIN METOJ IPU PEHICHUH F€OMETPUUYECKUX 3a7a4

Tewma 3.6. IIpodreccnoHaIbHO OPHEHTHPOBAHHOE COJIeP:KaAHME (CoepsKaHNe TPUKJIAJTHOTO MOLYJIsI) 6
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HpﬂMBIe " IIJIOCKOCTHU
B IIPAKTHYCCKHUX 3aJjadax

PacrnionoskeHne mpsiMbIX U IJIOCKOCTEH B OKpYKarolleM Mupe (IIpUpoje, UCKYCCTBE, apXUTEKType, TEXHUKE).
Pemnienne npakTHKO-OpUEHTUPOBAHHBIX 33124

Tema 3.7. Copneprkanue y4eOHOro Mateprasa 2
Pemenue 3anau. [Ipsmbie Pemenne 3a1a4 Ha HaXOX/IEHUE T€OMETPUYECKUX BEJIMYHMH C UCIIOJIB30BAHUEM allapaTa BEKTOPHOU anreopbl
U IJIOCKOCTH, KoopAuHaThl | KonTposabHasi padoTta 1o pa3aerny 3
U BEKTOP
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUH 24
Tema 4.1. Copneprkanue y4eOHOro MaTepraa 4
OCHOBBI TPUTOHOMETPUU CuHyC, KOCHMHYC M TAaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC, apKTaHI€HC YHUCIOBOTO
aprymeHTa. TpuroHomerpuyeckas OKpPYXHOCTb, ONpEIENeHHE TPUTOHOMETPUUYECKUX (DYHKIHUI 4YMCIOBOrO
aprymeHra
Tema 4.2. CopepxaHue yaeOHOro MaTrepuana 6
OcHoBHbIE [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETPUUECKHUE (DOPMYIIbI
TPUTOHOMETPUYECKHE
TOXKJIECTBA
Tewma 4.3. CopepxaHue yaeOHOro MaTrepuana 4
Tpuronomerpuueckue Oynkuus. [lepuoanueckne pynkuuu. Tpuronomerpuueckue GyHKIUHI, UX CBOWCTBA U IpaduKu
(byHKLNHU, UX CBOICTBA U
rpaduku
Tema 4.4. CopneprkaHue yueOHOro MaTepuaa 6
Tpuronomerpuueckue Pemenne TpuroHoMeTpu4eCKuX ypaBHeHHN. [IpuMepsl TPUrOHOMETPUYECKUX HEPABEHCTB
YPaBHEHUs U HEPABEHCTBA
Tema 4.5. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJAECP:KAHUE (CoaepKaHUe TPUKJIATHOI0 MOAYJIs) 2
Hcnons3oBanue [IpoBeneHne mMpakTUYECKUX pacdyeTroB Ho (opmynam TpuroHomerpuu. Vcnonb3oBanue rpadukoB QpyHKUUN
TPUTOHOMETPHUHU JUISL KCCTIeI0BAaHUS IIPOIIECCOB U 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT MPHU PEIIEHUH 33a4 U3 APYTUX Y4eOHbIX
B IpodecCuOoHaTbHOMN JUCLUIUIMH U pealbHON )KU3HU
chepe
Tema 4.6. ConeprxaHue yueOHOro MaTepuaia 2
Pemenue 3amau Tpuronomerpuueckue GyHKINHU, TOKIECTBA U YPABHEHHUSI
TPUTOHOMETPUHU KonTpoabHnas pabora no pazneny 4
IpomexxyTounas arrectauus (Ouggepenuyuposannviii 3auem) 2
111 cemectp 33
Pa3nes 5. MHOrorpaHHHMKH H TeJia BpallleHust 33
Tema 5.1. \ Copnepxkanne ydeOHOro MaTeprana 7
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MHororpanHuKu [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 2JIEMEHTBI MHOTOI'PAHHUKA, BBIITYKJIBIE U HEBBIIIYKJIBIE MHOTOTPAaHHUKHY;
pa3BépTka MHOrorpaHsuka. IIpusma: n-yroiapHas npu3Ma; I'paHd U OCHOBAHUS IIPU3MBI; NIPsIMast ¥ HAKJIIOHHAS
pu3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh NpU3Mbl. [lapanienenunesn, npsMOYrobHbIN Napasiesenunes 1 ero
cBoiictBa. [lupamupma: n-yrompHas mnHpamMHa, TPaHd M OCHOBAaHHE NHUPaMUAbI; OOKOBas U TIOJHAs
IIOBEPXHOCTb IMHMPAaMUJbl; IPAaBUIbHAsA M yCEUEHHas MNHpaMUAA. OJIEMEHTBl IPU3Mbl W IHPAMUJBL
Brruncienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHalIu, YIibl

Tema 5.2. Copneprkanue ydeOHOro Marepraa

IIpaBunbpHbIE IIpaBuUIbHBIE MHOTOIPAHHMKU: IIOHATHE NPABUIBHOIO MHOIOIPDAHHMKA; IPABWIIbHAS IPU3Ma U IIPaBUIIbHAs

MHOT'OTPaHHHKHU. nupamMy/a; IpaBWibHAas TpEyrojbHAas MNHUpaMHIa M NPaBWIbHBIM Terpasap; KyO. IlpencraBienue o

[Tnomane IIOBEPXHOCTHU | IPaBUWJIBHBIX MHOI'OIPAHHUKAX: OKTa’ap, AOAEKa’aAp M uKocadap U Ap. CeueHus NpU3Mbl U IUPaMUJBL.

MHOTOTPaHHUKOB [Tnomaabs 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH HMPSAMOM MPU3MBI, IUIOIIAb OCHOBAHHM, TeopeMa o
OOKOBOHM IOBEPXHOCTH NpsMOM mnpu3Mbl. Ilnomans OGOKOBOI MOBEPXHOCTH M IMOBEPXHOCTU IMPABUIBHOU
OUpaMU/Ibl, TEOpEMa O IUIOIAAH OOKOBOM MOBEPXHOCTU YCEUEHHONW NMPAMHUIbI

Tema 5.3. CopneprkaHue yueOHOro MaTepuaia

Tena BpameHus

[MunuHapuueckas MOBEPXHOCTb, OOpa3ylollue IWIMHIPUYECKON TOBEPXHOCTH, OCh LUJIMHIPUYECKON
noBepxHocTH. L{MiaMHIp: OocHOBaHMS M OOKOBas MOBEPXHOCTh, OOpa3yromias W OCh, IUIONIab OOKOBOH U
noJiHOM noBepxHocTU. KoHnyeckass moBepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U BEpPIIMHA
KOHHYECKOW moBepxHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yrolnas 1 0Ch, IJIOIAlb OOKOBOH U MOJIHOU
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolre 1 BRICOTa, OCHOBAaHMS U O0KOBas moBepxHocTh. Cdepa u map:
LEHTP, paauyc, TUAMETp, IUIOmAab MOBepXHOCTH chepbl. B3anMHoe pacrosioskeHue cdepbl M IUIOCKOCTH,
KacatelibHas TJIOCKOCTh K cdepe, miomanas chepsl. M3o0paxenue Ten BpallleHHus Ha IUIOCKOCTH. Pa3BépTka
WIMH]IpA U KOHYyca

Tema 5.4.
OO0BbeMbl U
ITOBEPXHOCTEH TEN

IIomaiaun

Copepkanne ydeOHOro Matepuana

[Tonstue 06 o0béMe Tenma B mpocTpaHcTBe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TNapajulesienunea U cleAcTBUs U3 He€. 00beM mupaMuipl U npusmbl. OO0bEM LMIMHIpA,
KoHyca. O0b&M mapa u miomaas chepsl. [lono6HbIe Tena B mpocTpaHcTBe. COOTHOLICHUS MEXIY TUIOMAASIMU
noBepxHocTed, o0béMamu MOAOOHBIX Tes. CeueHus LWIMHIApa (MapajUielIbHO M MHEePHEeHAUKYISIPHO OCH),
ceueHMs KOHyca (mapajiellbHOe OCHOBAaHUIO U IIPOXOJIAlIee Yepe3 BepIINHY), ceueHHs mapa. MHOrorpaHHUK,
OINMCAHHBIN 0K0JIO cepbl; cepa, BNUCaHHAsi B MHOTOIPaHHUK WUJIM B TEJIO BpallleHUs

Tema 5.5.

JIBr>keHue B MPOCTPAHCTRBE.
Ceuennsts M KOMOHMHAINH
MIPOCTPAHCTBEHHBIX (QUTYD

B npodeccHoHaTbHBIX
3a/1auax

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJIePKaHUe (CoepKaHue MPUKJIATHOTO MOTYJIs1)

CuMMeTpHs B MPOCTPAHCTBE: CHMMETPHUSA OTHOCUTEIIBHO TOYKH, TPSMOU, INIOCKOCTH. DJIEMEHThl CAMMETPUH B
nupamMujax, napajienenuneaax, NpaBUWIbHBIX MHOrorpaHHukax. CUMMETpHsi B MPUPOJIE, APXUTEKTYpE,
TeXHUKe, B ObITy, B mpodeccun. Mcmonp3oBaHue MBWXEHHH B MPOCTPAHCTBE IMPH PEIICHUH 3aj1ad.
[TocTpoeHne ceueHUil MHOTOTPAaHHUKOB M Tenl BpaiieHus. Meron crnenoB. KomOuHanus Ten BpalleHus U
MHOTOTPAaHHUKOB. M cronp30BaHMEe KOMOWHAIMIT MHOTOTPAHHMKOB W TEJI BpalIeHWs B MPAKTHKO-
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OpPHUECHTHUPOBAHHBIX 3aJavdax

Tema 5.6. Copneprkanue ydeOHOro Marepuraia 2
Pemenue 3aja4. | Beruncnenne BenwuuH (JUIMHA, yroji, 00beM, IUIOMAAb MOBEPXHOCTH) T€OMETPHUECKUX (UTYp, HCIOIB3YS
MHororpaHHMKM M Tela | u3y4eHHbIe (GopMyibl U MeToAbl. [locTpoeHue cedeHWil MHOTOTPaHHHUKOB METOJOM CJIC/IOB, BBITIOJHEHUE
BpallleHUs (BBIHOCHBIX ) TUIOCKUX YEePTEXKEH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QHUTYp: BHJI CBEPXY, COOKY, CHU3Y
KonTposabHas pabdora 1o pasueny 5

IV cemecTp 47
Pa3nea 6. Ilpon3Bognas u nepsoodpaszHasi pyHkumuu ol
Tema 6.1. CopepxaHue yaeOHOro Marepuana 3
MOHOTOHHOCTh u | [IpomexxyTku MOHOTOHHOCTH (YHKIMU. MakcumMyMbl 1 MUHUMYMbl QyHKIuH. HanOosnpliee 1 HauMeHblIee
KCTPEMYMBI GbyHKIMY. | 3HAUCHHE PYHKIIMU HA TIPOMEIKYTKE
Touku d3KCTpEMyma
Tema 6.2. CopepxaHue yaeOHOro MaTrepuana 6
Ilonartne  wenpepbiBHOCTH | HempepsiBHBIE (yHKIIMHA. METOI MHTEPBAJIOB IS PELICHNUS HEPABEHCTB
GbyHKIIH. Merton
HUHTEPBAJIOB
Tema 6.3. CopepxaHue yaeOHOro MaTrepuana 10
[IpousBoaHasi. [TpousBoaHas ¢pyHkiuu. ['eomerpuueckuil u pusnueckuil cMbICa NPon3BOAHOM. [Ipon3BoAHbBIE TTEMEHTAPHBIX
I'eomeTprueckuit U | pyHkuuid. DopMysibl HAXOXKACHUS TPOU3BOIHON CYMMBI, IPOU3BEICHHS U YACTHOTO (PYHKIUH
¢buznueckuit CMBICII
IIPOU3BOJHOMN
Tema 6.4. MonotonHocts | Comeprkanue yueOHOro Marepuaia 6
GbyHKIIH. Touku | [I[pumeHeHne MPON3BOAHON K HCCIIEIOBaHUIO (YHKIIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
SKCTpEMyMa
Tema 6.5. Cojepkanne y4eOHOro Marepurana 6
Haubonbiee u | HaxoxaeHrne HauboIbLIero 1 HaMMEeHbIero 3Ha4eHus pyHKIUN Ha oTpeske. [IpumeHenne mpou3BoaHOM 1
HalMeHbIIIee 3HAYCHUS | HAXOXACHUS HAWIYYIIero peuleHus B MPHUKJIAJHbIX 3ajJayax, sl OINpeAeseHUs CKOPOCTH Ipoliecca,
GyHKITIU 3aJaHHOTO (OPMYJION MM IrpaduKOM
Tema 6.6. Haxoxnenue | IlpodeccnoHabHO OPUEHTHPOBAHHOE COJepPKaHUe (CoAepKaHue MPUKJIATHOI0 MOYJIs) 6
ONTUMAIILHOIO pe3ynbraTa ¢ | [IpukiiagHpie 3aaud, B TOM YHCIIE COLMAIbHO-?PKOHOMMYECKOTO M (PU3UYECKOro XapakTepa, UX pellieHHue
MTOMOMIBIO TPOU3BOJHON CpeJICTBAMU MaTeMAaTUYECKOT0 aHaJIn3a
Tema 6.7. ConeprkaHue yueOHOro MaTepuasa 6
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ITepBooOpasnas hyHKIMH

ITepBooOpasnas. Tabauia nepBooOpa3HbIX

Tema 6.8. CopepxaHne yaeOHOro Marepuaa 4
[Inomans KpuBOJIMHEWHOM | IHTerpas, ero reoMeTpuyeckuii U (u3uueckuii cMmbici. BeruucieHue uHTerpaia no ¢opmyrne HproToHa-
Tpamneuuu. ®opmyna | Jleiibuuma
Herorona — Jleitbauna
V cemectp 36
Tema 6.9. CopepxaHue yaeOHOTr0 MaTepualia 4
ITpumenenue npousBoaHON | Pemenne 3amad Ha NpPUMEHEHHE TNPOUM3BOJHON W HMHTErpaja Uil BBIYMCICHUS (PU3MYECKUX BEIUYHH H
¥ TIepBOOOpa3HON PyHKIMK | iomaaen
Kounrposabnas padora no pasueny 6
Pasznen 7. Teopusi BepoATHOCTEH M CTATHCTHKA 32
Tema 7.1. Copepkanue y4eOHOro Marepuana 2
[IpencraBnenue JaHHBIX [IpencraBieHne TaHHBIX C TOMOUIBIO TaOIUI U quarpamm. CpenHee apuMeTHUECKoe, MeIiaHa, HaubobIlee
U olMcare/bHas CTAaTUCTHKA | U HAaUMEHbIlIee 3HaUeHUs, pa3Max, JUCIEepPCHUsi, CTAaHJapTHOE OTKJIOHEHNE YHUCIOBBIX HA0OPOB
Tema 7.2. Copepxkanue ydeOHOro Marepuana 6
CrnyuaiiHbie COOBITHS. CnyualiHple OSKCHEpUMEHTHI (ONBITBI) M CIlydallHblEe COOBITHSA. DIJIEMEHTapHbIE COOBITUA (MCXOJIBI).
Omnepanyuu Has COOBITUAMH | BeposATHOCTh CilydailHOro coOBITHS. BIHM30CTh 4acTOTBI M BEPOSITHOCTH cOOBITHI. CilydailHbIC OIBITHI C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSAMHU. BEepOSITHOCTH COOBITUH B OMBITaX C PAaBHOBO3MOXKHBIMH
AJIEMEHTaPHBIMU COOBITUSMHU.
Omnepanuu HaJ COOBITHSIMU: TlepeceyeHne, 00beAMHEHNE, IPOTUBOMOI0XKHbBIE COOBITHS. Inarpammsl Ditnepa.
dopmylia CIOKEHUSI BEPOSITHOCTEN. Y CIIOBHAS BEPOSITHOCTh. Y MHOKEHHE BEPOSTHOCTEN. JlepeBo cirydailHOTro
skcniepumMenTta. Popmysna nmosHou BeposiTHOCTU. He3aBucuMble COOBITHS
Tema 7.3. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJACPKAHUE (CoaepKaHUe NPUKJIATHOI0 MOAYJIsl) 8
BepositHOCTB [TepBuunas o6paboTka cTaTUCTUYECKMX HaHHBIX. I'paduueckoe ux mpencrarieHue. HaxoxaeHue cperHux
B npo(ecCHOHANBHBIX | XapaKTePUCTUK, HAOII0IaeMbIX JaHHBIX. OICHKa BEPOSITHOCTH COOBITUS B PO(ECCHOHANIBHOMN JESTeIbHOCTH,
3a1a4ax pelieHre Npo(ecCHOHANbHBIX 33/1a4 Ha BEPOSATHOCTh COOBITHS, MPUMEHEHHE CTATUCTHUYECKUX METOJOB JUIs
pernieHus npodeccuoHaIbHbIX 3a/1a4
Tema 7.4. Coneprkanue yueOHOro MaTepuasa 4
OnemenTsl KoMOnHaTopukn | KomOuHaTOpHOE mpaBuino ymHOkeHus. I[lepectanoBku W ¢akropuan. Ywucmo coueranuii. TpeyronbHHK
[Tackans. ®opmyna 6uHoMa HerotoHa
Tema 7.5. ConeprkaHue yueOHOro MaTepuasa 2

Cepun mocienoBaTeIbHBIX

bunapHbIii ciydaiiHbIi ONBIT (MCHIBITaHUE), yerieX U Heyaauda. HezaBucumele ucnbitanust. Cepusi HE3aBUCUMBIX

HUCIIBITAaHUN

HUCIBITAaHUH 10 IMEPBOTO YCIICXA. Cepm{ HE3aBUCHMBIX MCIIBLITAHUIN ECpHy.]'IJ'II/I
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Tema 7.6. Copneprkanue y4eOHOro MaTepraa 6
. Cnyuaiinas  BenuuuHa. Pacmpenenenue  BepostHocTed.  Jluarpamma — pacnpenenenus.  IIpumepst
CrnyuaiiHple BEIMYHMHBI U .
pacripesiesieHuil, B TOM 4HCIIe, TeOMETpUYECKOe M OMHOMUAIIBHOE.
DacTpEICIICHH. YucnoBble XapaKTEpUCTUKHU CIy4alHBIX BEIWYMH: MATEMATHYECKOE OXKHUJAHUE, IUCIEPCUs U CTaHIApTHOE
Matematuueckoe . . | oTkiioHeHHe. [IpuMepsl IpUMEHEHUsT MaTEMaTUYECKOIO OKUAAHMS, B TOM YUCIIE B 3aJa4ax U3 IOBCEIHEBHOU
OKUAARME CAYHAIHOM | e yi3in. MateMaTHecKoe OKHAaHUE OMHApHOM Cry4yaiflHO! BeMMYMHBI. MaTeMaTn4eckoe OKUAAHUE CyMMBI
BCTTHHIHDL CllyyaliHbIX BEJIMYMH. MareMaTHueckoe OXKUAAHUE M JHUCIEepPCUs T'€OMETPUYECKOro M OMHOMHUAIBLHOTO
pacrpeaeneHuin
Tema 7.7. Copneprkanue y4eOHOro Marepurasa 4
3akoH  OonbMMX  4YUCEN. | 3aKOH OOJBIIMX YHKCEN W €ro posib B HayKe, MpUpoJe M oOmiecTBe. BBIOOPOUYHBI METOI HCCIIEIOBAHHIA.
HemnpepsiBable  cityuaiinblie | [Ipumepbl HEMPephIBHBIX CIy4allHBIX BeMUYWH. [IOHSATHE O MJIOTHOCTU pachpeaeieHus. 3a1auu, IPUBOISIIUC
BEJIMYMHBI (pacupeneieHus) | K HOpMaJIbHOMY pacrpeeneHuio. [IoHsITHe 0 HOpMaIbHOM pachpeieIeHU
HopmansHoe KonTposbHnas padora no tTemam pasaena 7
pacupeneneHue
IIpomexyTounas arrectanus (Ix3amen) 3
Bcero: 232
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3.YCJIOBUSI PEAJIM3ALIUA ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHDBI

3.1. MaTepuajibHO-TeXHHYECKOE oOecneueHue padoyeil mporpaMMel

Hns  peanuzanuu  nporpaMMbl  y4eOHOM JUCHUIUIMHBI TIPEIYCMOTPEHBI CIEIYIOLIUe
ClielIMaJIbHbIE TIOMELIEHHUS:

HanmenoBanue O0opynoBaH#e, TEXHUYECKUE CPECTBA 00yUeHUS,
y4e0HOT0 MM 00IIero MIPOrpaMMHOE 00ECTICYECHUE U JIP.
TIOMEIICHUS
Kabuner maremMaTuku TexHuyeckue cpeacTBa 0OyICHHUS:
MePCOHATBHBIN KOMITBIOTEP c JOTIOJTHUTEIHHBIM
obopymoBaHueM (cTepeokooHKa, web-kamepa c

MHUKPO(OHOM), KOMIBIOTEP C BBIXOJIOM B HHTEPHET.

Pabouee mecTo mpenonasarens (cTou, cTyi), pabodne Mecra
oOyuaromuxcsi (y4eHHYECKHE CTOJIBI M CTYINbs), ydeOHas
JI0CKa JIJIsl HAITMCAHNS MapKepOM.

[Momeenue mis PaGoune  Mecta  oOydaromuxcsi  (CTONBI,  CTYIbs),
CaMOCTOSTEIbHOM OCHAIICHHBIC KOMITBIOTEPHONW TEXHHKOW C BO3MO>KHOCTHIO
paboThI 0OyUAIOIIHXCS MOJIKITIOYEHUS K ceTh «VHTepHeT» 1 obecnieueHrueM JJOCTyma
(Mmenmazan) K 3JICKTPOHHOU WH(OPMAIIMOHHO-00pa30BaTEeIILHOM Ccpejie

3.2. ITomemenue, B KOTOpoM peasiniyercsi padouas nporpamma O/1. 07 MaremaTruka

npeacTaBJseT CO00N:

a) crieruaibHble TTOMEIICHHs MPEACTABIAIOT CO00 ydeOHbIE ayAUTOPHUH, C JOCTYIIOM K
BUPTYaJbHBIM JIAOOPATOpPHUSIM, OCHALICHHbIE O0OpYyIOBaHHWEM, TEXHWYECKHMMHU CpPEIACTBAMHU
oOydeHus [IJIs TPOBENCHHUS 3aHATUH BCEX BUIOB, MPEIYCMOTPEHHBIX 00pa30BaTEIbHOMN
IpOTPaMMOI, B TOM YHCIIE TPYNNOBBIX M WHAWBHUIYAIBHBIX KOHCYJIbTAMH, a TaKKe s
IPOBE/ICHUS TEKYIIEro KOHTPOJIs, IPOMEXYTOUHOM aTTecTaluy, MOMEIICHUs Al OpraHu3alun
CaMOCTOSITENIbHOM M BOCIIUTATENbHOM pabOTHI;

0) Bce BUABI YueOHOH JesATeIbHOCTH OOy4aroIuxcs, MPEeayCMOTPEHHbIE YUeOHBIM
TUTAHOM, BKJTFOYAsi IPOMEXYTOUHYIO aTTECTAINI0, 00ECTIEYeHBI paCXOIHBIMU MaTepHaIaMu;

B) IIOMEIIEHUS U1 OpraHM3allid CaMOCTOSATENIBHOM M BOCHHUTATENbHOW paboThI
OCHAIIIEHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOUEHHS K HH(OpMAIOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «l/HTepHeT» U o0ecrneyeHHeM JOCTyna B 3JIEKTPOHHYIO
nH(pOpPMaIMOHHO-00Pa30BaTENBHYIO Cpely 00pa30BaTeIbHON opraHu3auy (MIpU HATUYUN);

I') JOIYCKaeTCs 3aMeHa 000PYA0BaHUs €r0 BUPTYaJIbHBIMU aHAIOIAMU;

n) oOpa3oBaTeNbHash ~ OpraHu3anus  OOecrie4eHa  HEOOXOJUMBIM  KOMIUIEKTOM
JIMIIEH3MOHHOTO M CBOOOJHO paclpoCTPaHsSEMOro MPOrpaMMHOTO OOecledeHus, B TOM 4HuCIe
OTEYECTBEHHOTO TIPOU3BOCTBA;

€) IpU HCIOJb30BaHMM B 0Opa30BaTeIbHOM TpOILECCe MEYAaTHBIX  M3/aHUi
OuOMmMoTeYHbI (DOHJ YKOMIUIEKTOBAH TEYaTHBIMU HW3JAaHUSAMH U3 pacuyera He MeHee 0,25
HK3EMIUIApa KaKIO0ro U3 M3JaHMH, YKa3aHHBIX B pabouux Mporpammax JAUCHUILIUH (MOIyJei),
NPakTUK, Ha OJHOTO OOYYaloIerocs W3 4YHUCla JIMI, OJIHOBPEMEHHO OCBaWBAaIOIINX
COOTBETCTBYIOIIYIO JUCIUIUIUHY (MOIYJb), MPOXOIAIINX COOTBETCTBYIOIIYIO MTPAKTHKY;

) B KauecTBe OCHOBHOH JHTEpaTypsl OOpa3zoBaTelbHAs OPTraHW3alUs HCIOJIB3YET
yueOHUKH, ydeOHbIe ocobusi, npeaycmorpennsie [100I];

3) B KOJJIEPKE B HAJIWYUU DJIEKTPOHHAS HH(POPMAIMOHHO-00pa3oBaTenbHas Cpena,
JIONyCKAomasi 3aMeHy TIe4yaTHOro OubnuoreyHoro ¢QoHma ¢ MpenocTaBiIeHHEM MpaBa
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OJIHOBPEMEHHOTO JIOCTYIa HE MEHee 25 MPOIEHTOB 00yJarommxcs K HuGPOBOi (3JIEKTPOHHOM)
OuOIHoTEKE;

u) oOydarommmcs obecrieueH AOCTyN (yAaJeHHBIH OCTyI), B TOM 4YHCJIE B cClydae
INPUMEHEHUS HJIEKTPOHHOTO OOy4YeHHSs, IUCTAHIIMOHHBIX OOpPa30BaTEIbHBIX TEXHOJOTUH, K
COBPEMEHHBIM TMpo(decCHOHATLHEIM 0a3aM JaHHBIX W HMH(DOPMAIMOHHBIM CIPABOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX OMpefeisieTcs B paboyux MporpamMmax IUCIHUIUIMH (MOIyiei) u
MOJITIC)KUT OOHOBJICHUIO (TTPH HEOOXOIUMOCTH);

K) oOyuaroluecsi MHBAJIWIbl W JIMLA C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBBS
JOJKHBI OBITh OOECTICUEHBI TMEYATHBIMU W (WJIM) JJICKTPOHHBIMH Y4YEOHBIMHU H3IAHHUSIMH,
aJanTUPOBAHHBIMU MPU HEOOXOIUMOCTH JIsl O0yUeHUS YKa3aHHBIX 00y4aroNXCs;

1) oOpa3oBarenpHas MporpamMma JOJDKHA O0ECleYMBaThCS Y4eOHO-METOAMYECKON
JOKyMEHTalueil 1o BceM Y4YeOHbIM AMCHMILTUHAM (MOZYJSM), BHAAM MPAKTUKH, BHIaM
TrOCyIapCTBEHHOW UTOTOBOM aTTECTAIUU;

M) pEKOMEHJALUA MO0 WHOMY MaTepUAIbHO-TEXHUYECKOMY M Y4eOHO-METOJAUYECKOMY
obecreueHuI0 peanu3aiun oopa3zoBaTeabHOMN mporpammel onpenessitores [TOOIL.

OOpa3oBaTeNbHBI MPOLECC O00CCIEYUBACTCS CICAYIONIMMUA YYCOHBIMU W WHBIMHU
MOMEIIEHUSIMU ¥ 000PYTOBAHHEM

3.3. UndopmannonHoe odecrnevyeHne peaauzanuu padoyeii mporpaMmmsl
001meo0dpa3oBaTeJIbHOM TUCIUILIHHBI

1. Anumos, I1.A.. MaTtemaruka: anreOpa ¥ Hadajga MaTeMaTHUYECKOIO aHaJIW3a F€OMETpPHUSL.
Anre6pa u Havyana marematuyeckoro ananuza. 10-11 kmaccel. ba3oBslii u yriayOnEHHBIN YPOBHH.
D0V / UI.A. Amumos, FO.M. Konsrua, M.B. TkauéBa — Mocksa : [Ipocsemenue, 2022. — 200
c. — ISBN 978-5-09-099445-3. — TekcT : 37eKTPOHHBIMN.
2. Atanacsn JI. C. . Maremarnka: anreOpa W Hadajga MaTEMaTHYECKOTO AaHAU3a,
reomerpus. I'eomerpus. 10-11 kmaccel. ba3oBblii u yrinyonénssiii ypoBau. D0V / JI.C.
AranacsH, B.®. byrys3os, C.b. Kagomues. - Mocksa : IIpocBemenue, 2022. -210 ¢ Tekcr:
3JIEKTPOHHBIMN.
3. Mopakosuu, A.I'. Anrebpa u Hauana Marematuueckoro aHanusa. 10-11 kmaccel: B 2 4.
Y. 1. YuebHuK U1 ydammxcsi o01eo0pa3oBaTeNbHBIX yupexJeHui (6a30Bblii ypoBeHb) / Al
Mopakosuy, [1.B. Cemenos. - M. : Muemo3una, 2020. - 400 c¢. — ISBN 978-5-346-02410-1 / - -
TexcT: 1eKTpOHHBIN.
4. Mopakosuu, A.I'. Anrebpa u Hauana Marematuueckoro aHanusa. 10-11 kmaccel: B 2 4.
Y. 2. 3ajayHuk Juid ydamuxcs o01eo0pa3oBaTesIbHBIX yupekaeHuit (6a3oBbiil ypoBenb) / AT
Mopaxosud, JI.O. [ennmesa, [1.B. Cemenos [u ap.] - M. : Maemo3suna, 2020. - 275 c. — ISBN
978-5-346-02411-8 / - - TekcT: 31€KTPOHHBIIA.

Ilepeyens pecypcoB HH(POPMALMOHHO-TEJEKOMMYHMKALMOHHON cetH «HHTEepHET?,
BKJIIOYasi MpodeccuoHaIbHbIe 0a3bl JAHHBIX

1. Bcepoccuiickue unTepHer-omummuansl. - URL: https://online-olympiad.ru / - Tekcr:
anekTpoHHbIM. EnunHas kosutekuust 1u@poBbIX 0Opa3zoBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / - TekcT: 3IeKTPOHHBIA.

2. Nudopmarmonnas cucrema «EnHOE OKHO J0CTyma K 00pa3oBaTeNbHBIM pecypcamy». -

URL: http://window.edu.ru /. - TekcT: 2neKTPOHHBIH.
3. Hayunast snextponnas oubmmoreka (HOB). - URL: http://www.elibrary.ru - Tekcr:
JJIEKTPOHHBIN.

4. OtkpeiThiii  KOUTEK. Maremaruka. - URL: https://mathematics.ru / - Tekcer:
JJIEKTPOHHBIN.
5. [MoBropum wmartematuky. - URL: http://www.mathteachers.narod.ru / - Tekcr:

JJIEKTPOHHBIN.
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6. CnpaBoyHUK o MaTeMaTHKe JUISL LIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / - Tekcr: smexTpoOHHBII.

7. Cpennsis Mmarematudeckas uHTepHet 1mkona. - URL: http://www.bymath.net / - Tekcr:
3JIEKTPOHHBIMN.

8. denepanbublii nopran «Poccuiickoe odopasoBanue». - URL: http://www.edu.ru / - Tekcr:
3JIEKTPOHHBIMN.

9. @enepanbHblii  HeHTp  HH(OpMAIMOHHO-00pa3oBaTenbHBIX  pecypcoB. -  URL:
http://fcior.edu.ru / - TekcT: 3CKTPOHHBIA.

10.  OBC «YHuuBepcuterckas 6ubanorexa online». https://biblioclub.ru/

11. Db «Jlaue»- https://e.lanbook.com/

12. Enunas komnekius nupoBBIX 00pa3zoBaTelbHBIX pecypcoB. Kommekuus BKIIOYAeT B

cebst pa3HooOpasHble HU(PpPOBbIE 00pa30BaTENbHBIE PECYPChl, METOAMYECKHE MaTepuabl,
TEMaTUYECKHE KOJUICKIIMHA, HHCTPYMEHTHI (TIPOTpaMMHBIC CPEJCTBA) IS MOAJICPKKH ydeOHOU
JEATEeIBHOCTH U OpraHu3amnuu yueonoro mpoiecca- school-collection.edu
13. @denepalbHBIN  EHTP HHPOPMAIIMOHHO-00pa30BaTENbHBIX pecypcoB. (OOecrneunBaer
JOCTYIMHOCTh U 3()(HEKTUBHOCTH MCIIOIb30BAHMS AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB IS
BCEX YpPOBHEH U 00BEKTOB cucTeMbl 0OpazoBanusi PO. Peanusyer koHuemnuuio "equHoro okua"
JUTS IOCTYTIA K JIIOOBIM 3JISKTPOHHBIM 00pa30oBaTelIbHBIM pecypcaM cucTeMbl oOpa3oBanus PO -
fcior.edu.ru
HNudopmanuoHHO-cIPaBOYHbIE CHCTEMBI:

— Koucynprant+ [DnekTpoHHBIN pecypc]: nH)OPMAIMOHHO-TIPABOBOM MOPTAN: CAMT. —
Pexxum noctyna: http://www.consultant.ru ceo6oaubI#t

— KOJEKC (cmpaBouHO-TIpaBoBasi cucteMa) [ DIeKTpOoHHBIN pecypc]: caidT / Uadopm.-
npaBoBoit koHcopiyM «KOAEKCy». —Pexum noctyna: http://www.kodeks.ru , cBoO6oaHbIi.


http://www.consultant.ru/
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4. KOHTPOJIb U OIIEHKA PE3YJIbBTATOB OCBOEHUA

OJ. 07 MATEMATHUKA

Ol_leHKa 3AIVIAHNPOBAHHBIX PE3YJHbTATOB Oﬁy‘leHI/IHZ

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tun oeHoYHbIX
KOMITEeTeHI{MS MeponpusiTUs
OK 01. Beibupats criocoObt P 1, Temsr 1.1, 1.2, 1.3, 1.4, | TectupoBanue

pelieHHs 3a1a4
npohecCHOHATBLHOM
ACATCIIBHOCTH TPUMCHUTCIIBHO
K Pa3JIMYHbIM KOHTCKCTaM

15,16

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
25,26,2.7,28,2.9

P 3, Temnr 3.1, 3.2, 3.3, 3.4,

3.5,36,37

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
45,4.6

P 5, Temr1 5.1,5.2,5.3,54,
55,56

P 6, Temsl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8,6.9

P7, Temn 7.1,7.2,7.3,7.4,
75,7.6,7.7

VYeTHbII onpoc
MaremaTudecKkuii JUKTAHT
IIpencrasnenue pe3ybTaToB
MIPaKTUYECKUX padoT
KontponbHas padora
Brinmonnenue 3amanmit
IIPOMEKYTOUHOM aTTeCTaluu

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CpPE/ICTBA
MOKCKa, aHaJIN3a U
HMHTEpIpeTanuu HHPOPMAIIHUH,
Y MTHPOpPMAIMOHHBIE
TEXHOJIOTHH JIJIsl BHITIOJTHEHUS
3a/1a4 poeCcCHOHATIBHON
JeATETbHOCTH

P 1, Temsr 1.1, 1.2,
15,16

P 2, Temm 2.1, 2.2, 2.3, 2.4,
25,26,27,28,2.9
P 3, Temnr 3.1, 3.2,
35,36, 3.7

P 4, Temn 4.1, 4.2, 4.3, 4.4,
45,4.6

P 5, Temnr 5.1, 5.2,
55,5.6

P 6, Temnr 6.1, 6.2,
6.5, 6.6,6.7,6.8,6.9
P7, Temn 7.1,7.2,7.3,7.4,
715,7.6,7.7

1.3, 1.4,

3.3, 3.4,

5.3, 54,

6.3, 6.4,

TectupoBanue

VYcrHblii onpoc
MareMaTuyecKkuil TUKTaHT
[IpencraBnenue pe3yabTaToB
IPAKTUYECKUX paboT
KonTponbnas padora
Brinosnnenue 3aganuit
POMEKYTOUHOM aTTeCTaluu

OK 03. IInmanupoBars n
pean30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
peINpPUHIMATENbCKYIO
JeSITENIbHOCTD B
npodeccuonansHOM chepe,
MCIIOJIb30BaTh 3HAHUS 110
(¢buHaHCOBON T'PaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYalHAX

P 1, Temsr 1.1, 1.2,
15,16

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
25,26,27,28,29
P 3, Temnr 3.1, 3.2,
35,36, 3.7

P 4, Temur 4.1, 4.2, 4.3, 4.4,
4.5,4.6

P 6, Temnr 6.1, 6.2,
6.5,6.6,6.7,6.8,6.9
P7, Temn 7.1,7.2,7.3,7.4,7.5,

1.3, 1.4,

3.3, 3.4,

6.3, 6.4,

TectupoBanue

YceTHBIT onpoc
MaremaTuyecKui JTUKTaHT
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX PadoT
KonTponbnas pabora
Brinonnenue 3aganuit
MPOMEKYTOYHOM aTTECTANKI
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7.6,7.7

OK 04. 3ddextuHO
B3aUMO/ICHICTBOBATH U
paboTath B KOJIJIEKTUBE U
KOMaH/1e

P1,Temsr 1.1,1.2,1.3, 1.4,
15,16

P4, Tems1 4.1,4.2,4.3,4.4,
45,4.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8,6.9

P 7, Temn 7.1,7.2,7.3,7.4,
7.5,7.6,7.7

TectupoBanue

VYcerHblii onpoc
MaremaTuyecKuid TUKTaHT
IIpencrasnenue pe3ybTaToB
MIPaKTUYECKUX padoT
KonTponbhas padora
Brimonnenue 3amannit
IPOMEKYTOYHOM aTTeCTalluU

OK 05. Ocy1iecTBIsTh YCTHYIO
Y IUCbMEHHYIO
KOMMYHUKAIIUIO Ha
rOCYJJapCTBEHHOM SI3bIKE

P 1, Temsr 1.1, 1.2,
15,16

P 2, Temn 2.1, 2.2, 2.3, 2.4,
25,26,27,28,2.9

1.3, 1.4,

TectupoBanue

VYeTHbII onpoc
MaremaTuyecKuid TUKTaHT
IIpencrasnenue pe3yibTaToB

Poccuiickoit deneparuu ¢ P 3, Temsr 3.1, 3.2, 3.3, 3.4, | npakTU4eCKuX pabOT
y4eToM 0CcOOeHHOCTEH 3.5, 3.6, 3.7 KonTpomnpHas padora
COLIMAIBHOTO U KYJIbTYPHOTO P 4, Temnr 4.1, 4.2, 4.3, 4.4, | BrimonHeHue 3agaHnui
KOHTEKCTa 45, 4.6 POMEKYTOUHOM aTTECTAllNH
P 5, Temmr 5.1, 5.2, 5.3, 54,
55,5.6
OK 06. IIposiBnars P 1, Temsr 1.1, 1.2, 1.3, 1.4, | TectupoBanue
rpaxnaHcko-narpuorudeckyro | 1.5, 1.6 YceTHBI onpoc

MO3UIHIO, IEMOHCTPUPOBATH
OCO3HAHHOE [1OBEJICHUE Ha
OCHOBE TPaJULMOHHBIX
00I11e4eI0BEYECKUX
LIEHHOCTEH, B TOM YHCJIE C
y4€TOM rapMOHU3aLUU
MEKHAIIMOHAIbHBIX U
MEXPETUTNO3HbIX OTHOIIECHUH,
MPUMEHSTh CTaHAAPTHI
AHTUKOPPYIMLHUOHHOTO
MIOBEJICHUS

P 2, Temm 2.1, 2.2, 2.3, 2.4,
25,26,2.7,28,29

P 4, Temn 4.1, 4.2, 4.3, 44,
45,4.6

P 5, Temnr 5.1, 5.2,
55,56

P7, Temn1 7.1,7.2,7.3,7.4,7.5,
7.6,7.7

5.3, 54,

MaremaTudeckuii JUKTAHT
[IpencraBnenue pe3yabTaToB
MPaKTUYECKHUX PaboT
KontponpHas pabora
Brinmonnenue 3aganuit
MPOMEKYTOYHOM aTTECTANK

OK 07. CogeticTBOBaTh
COXPAHEHUIO OKPYXKAIOIIeH
CPeIIBI, PECypCcoCOepeKCHHIO,
NPUMEHSTH 3HaHUS 00

P 1, Temsr 1.1, 1.2,
15,16

P 2, Temm 2.1, 2.2, 2.3, 2.4,
25,26,27,28,2.9

1.3, 1.4,

TectupoBanue

YceTHBIT onpoc
MaremaTiyecKuii TUKTaHT
[IpencraBnenue pe3yabTaToB

W3MEHEHHNH KJIMMaTa, P 3, Temsr 3.1, 3.2, 3.3, 3.4, | npakTU4YECKUX pabOT
HPUHLIUIIBI OEPEKITUBOTO 3.5,3.6, 3.7 KonTponbnas padora
MIPOU3BOJICTBA, dPPEKTUBHO P 5, Temmr 5.1, 5.2, 5.3, 5.4, | BoemonHeHne 3agannii
NeiicTBOBaTh B upe3BbluaiiHbix | 5.5, 5.6 MIPOMEXYTOYHOM aTTecTaluu
CUTYaIUAX P 6, Temn 6.1, 6.2, 6.3, 6.4,

6.5,6.6,6.7,6.8,6.9
IIK 1.2. [IpoBoauth ananutuko- | P 1, Temsr 1.1, 1.2, 1.3, 1.4, | TectupoBanue

CUHTETHUYECKYIO 00pabOTKy
JOKYMCHTOB B TPAJUIIHUOHHBIX U

15,16
P 2, Temsr 2.1, 2.2, 2.3, 2.4,

VYeTHbI onpoc
Maremarnueckuii JUKTAHT
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ABTOMATU3UPOBAHHBIX
TEXHOJIOTHSX, OPraHU30BBIBAThH
U BECTH CIIPaBOYHO-
oubnmuorpaduueckuii anmapat
OMOTUOTEKH.

25,26,27,28,2.9

P 3, Temsr 3.1, 3.2, 3.3,
3.5,3.6,3.7

P 4, Temn 4.1, 4.2, 4.3,
4.5,4.6

P 5, Temnr 5.1, 5.2, 5.3,
55,56

P 6, Temnr 6.1, 6.2, 6.3,
6.5, 6.6,6.7,6.8,6.9

P7, Tems 7.1,7.2,7.3,7.4,

7.6,7.7

3.4,

4.4,

54,

6.4,

7.5,

[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX padoT
KonTponbnas pabora
Brimonnenune 3amanuit
MIPOMEKYTOYHOM aTTECTALNU




