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PabGouast mporpamma ydeOHOro mpemMera paspaboraHa Ha ocHoBe DenepanbHOrO
TOCYIapCTBEHHOTO0  00pa3oBaTeNbHOTO  CTaHAapTa MO  CHEIHATBbHOCTH  CPEIHEro
po(hecCHOHATBLHOTO 00pa30BaHUs

43.02.16 Typu3M U TOCTEIPUUMCTBO,
KOO HAUMeHOBaHUe CneyualbHoCmu (et)

a Takke B cooTBeTcTBUHM C [Ipmkazom MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (peepabHOTO TOCYIapCTBEHHOIO CTaHIApTa CPEAHEro oOIiero odpa3zoBaHUs»,
[Tpuxazom MunucrepcrBa npocseuieHus: Poccuiickoit @enepauuu ot 12 aBrycra 2022 roga Ne
732 «O BHeceHMH M3MEHEHUU B (eiepalbHbIi TOCYAapCTBEHHBIM 00pa30BaTelbHBIA CTaHAAPT
cpenHero odmiero oopa3oBaHus, yTBEPKIEHHBIN MPUKAa30M MUHUCTEPCTBA 00OPa30BaHUS U HAYKH
Poccuiickoit ®enepaumu ot 17 mas 2012 r. Ne 413y, degepanbHoil 00pa30BaTEIBHOM
IporpaMMoil cpenHero oOuiero oOpa3oBaHuUs, YTBEP)KIEHHOW MpHKa3oM MUHIIPOCBELIEHUS
Poccuiickoiit @enepannu ot 23 Hos0ps 2022 r. Ne 1014 (3apeructpupoBan B Muntocte Poccun
22 nexabps 2022 r. Ne 71763), IlpumepHbIMH pabOuMMHU MpOrpaMMaMi, pa3pabOTaHHBIMU
OI'bOY AIIO «MHuCcTHTYT pa3BUTHs NPO(EeCCHOHATBHOTO 00pa30BaHMs» U YTBEPKACHHBIMU Ha
3acenanuu CoBera IO OLIEHKE COJAEpKAHMSI M KauecTBa IMPUMEPHBIX pabOuuX HIporpamm
0011e00pa30BaTEILHOTO U COLUANBHO-TYMAaHUTAPHOTO IHKJIOB CPEIHEro MpodeccuoHAIbHOTO

oOpa3zoBanus, [Iporokon Ne 14 ot 30.11.2022.

PACCMOTPEHA 1 OAOBPEHA PEKOMEH/IOBAHA
[ukioBOM KOMUCCHEH MeToanuecKkum
1o o011eo0pa3oBaTeIbHBIM AUCHUIUINHAM, OOIIMM coseroM Llentpa CIIO U®D I'VAII
TYMaHUTapHBIM COLUATbHO-IPKOHOMUYECKUM [Iporokon Ne 6 ot 17.06.2024 .

JTUCIUTUTMHAM, MATEMaTUYECKUM,
€CTeCTBEHHOHAYYHBIM JUCIUIITMHAM H
¢dbu3BoCIUTAHUS
[Tpotokon Ne 6/0T 11.06/{0\24 T.

Pazpabotuuku:

MartseeB-Oonuk M.M., npenojaBaTeib
(PUO)
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1. TMTACIIOPT PABOYEM NPOT'PAMMBI YUEBHOT'O ITPEIMETA
MATEMATHKA

1.1. O6saacTh NpUMeHeHNsI TPOTPAMMBI

PaGouass mporpamma y4eOHOro mpeaMmeTa SBISETCS COCTABHOM YacThlO MPOrpaMMHO-
METOJMYECKOTO0  CONpPOBOXKIEHUsT  oOpasoBarenbHOM  mporpammbl  (OIl)  cpemnero
npodeccuonansHoro oodpaszosanus (CIIO) mporpammbl MOATOTOBKH CIIEIUAIHCTOB CPETHETO
3BeHa 10 creruaibHocTh 43.02.16 «TypusM U rOCTEPUUMCTBOY.

1.2. MecTto Yy4eOHOro mpeaMeTra B CTPYKTYpe OCHOBHOW mnpodeccHOHAIbHOI
o0pa3oBaTeIbHOW MPOrPaMMbI:

Y4eOHbIii mpeaMer «MareMaTukay sIBISIeTCS MPEIMETOM 00111e00pa30BaTEILHOTO ITUKJIA.
1.3. Henun u 3amaum y4eOHOro mnpeaMera, TPeOGOBaHUSI K pPe3yJbTATaM OCBOEHUS
y4eOHOro npeamera:

1.3.1 Llean yuyeOHOrO npeamera

Conepkanue mporpamMmbl  yuyeOHOro rmpeamera «MaTemaTukay HampaBJICHO Ha
JOCTHKEHHUE CIEAYIOUINX LEei:

- (GopMHpOBaHHME IIEHTPAIbHBIX MATEMAaTUYECKUX TMOHSITUNA (YUCIO, BEIMYMHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEPOSATHOCTh, (QYHKIHs), O0OCCIICUYNBAIOIIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- IOJIBEJICHUE O0YyJaIOUIMXCs Ha IOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHIO B3aMMOCBS3H
MaTeMaTHUKH M OKPYXKAIOIIEro MUpa, MOHMMAaHME MaTeMaTHKH KaK 4YacTH OOMIeH KyIbTYpbl
YeJI0BEUECTBA;

-  DPa3BUTHE UHTEIJIEKTYyaJbHBIX M TBOPYECKMX CIIOCOOHOCTEW OOydarommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCJIEIOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS, UHTEpEca
K U3YYEHHUIO MaTEMaTHKU;

- ¢dopmupoBanre (GYHKIIMOHATFHOM  MaTEeMaTHUYECKOH TIPaMOTHOCTH:  YMEHUS
pacrno3HaBaTh MaTeMaTHYECKHE acTICKThI B PeabHBIX KU3HCHHBIX CHUTYAIUsIX W MPH U3YYCHUU
JIPYTUuX JAUCIUIUIMH, MPOSBIECHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (opMyIHpoBaTh MX Ha
A3bIKE MaTeMaTHKA U CO3/1aBaTh MaTeMaTHUeCKUe MOJENH, MPUMEHSITh OCBOSHHBIN
MaTeMaTHYeCKUW ammapaT I pelIeHdus MPAaKTHKO-OPUEHTUPOBAHHBIX  3adad, 3aaady

HpO(i)eCCI/IOHaJ'II)HOI‘;I JACATCIIBHOCTH, HHTCPIIPETUPOBATE K OLICHUBATDH ITOJTYUCHHBIC PE3YJIbTATEI.



1.2.2. Il.ianupyemble pe3yJbTaTbl 0CBOeHHS 0011e00pa3oBaTe1bHOIi JUcHUNIHHBI B c00TBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kox v nanmenoBanue

PesyabTaThl 00yyeHus

(popmupyembIX
KOMIIeTeH Ui OO0mue JMcuunIMHapHbIe
OK 01. Boibupats crnocoOsl |- TOTOBHOCTb K TpPYyAy, OCO3HAaHHWE IIEHHOCTH | - BIaJAE€Th METOJaMU JOKAa3aTeNbCTB, aITrOpUTMaMHU

perieHus
npodeccuoHanbHOM
JeSTeTbHOCTH
MPUMEHUTEIHHO

K pa3JInYHBIM KOHTEKCTaM

3aJa4

MacTepCTBa, TPYIOIIO0UE;
-  TOTOBHOCTb K  AaKTHBHOHM  JEATEILHOCTU
TEXHOJIOTMYECKOM U COLMAJIBbHON HAIpPaBICHHOCTH,

CIOCOOHOCTh UHULIUUPOBATb, IUIAHUPOBATh
u CaMOCTOSITENTEHO BBITTOJTHATH TaKyIo
NesITeIbHOCTb;

- MHTEpeC K Ppa3JInYHbIM cepam
poheCCHOHATTLHON IeATEIEHOCTH.

Osnanenue YHUBEPCAIbHBIMU y4eOHbIMU
MO03HABATEIbHBIMU JCHCTBUSIMHU:

a) 6a30BBIC JTIOTUUYECKHE ICHCTBUS:

- CaMOCTOSITENIBHO (dhopmynrpoBarthb
U aKTyalu3upoBaTh MpobJeMy, paccMaTpuBaTh
€e BCECTOPOHHE;

- yCTaHaBIMBaThb  CYLIECTBEHHBIH  MpHU3HAK

NN OCHOBAHUA JIA CpaBHeHHﬂ, KHaCCH@HKaHHH
H 0000IIeHNS;

- ONpEeNeNATh IeNI  JIeATEIHHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,
- BBIABIIATH 3aKOHOMepHOCTI/I n HpOTI/IBOpe'-II/IH
B PAacCCMaTPUBAEMBIX SBICHHUSIX;

- BHOCUTH KOPPEKTUBHI B JI€ATEIHHOCTh, OLICHUBATH
COOTBETCTBHE PE3yJbTAaTOB IIEJSIM, OIICHUBATH
pHCKHﬁHOCHeﬂCTBHﬁQHeﬂTeHBHOCTH

0) 0a30BbBIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

3aaaBaTb

pelieHust 3a1ad; yMeHHe (GOpPMYIHpPOBATH OIPEAEIEHHUS,
aKCUOMBl ¥  TEOpPEMbl, IPHUMEHATh HX, HPOBOJUTH
JI0Ka3aTeIbHbIE PACCYKICHUS B XO/€ PELICHU 3a/ay;

- yMETb OIEpUPOBaTh MOHATUSAMHU: CTENEHb YHUCIA,
jgorapumM 4YMCla; yYMEHUE BBINOJHATH  BBIYHUCICHHE
3Ha4eHUH U MpeoOpa3oBaHMsl BBIPAKEHUN CO CTENEHSMHU U

norapudmamu, mnpeoOpa3oBaHUs APOOHO-PAIIMOHATBHBIX
BBIPAXKECHUM;

- YMEThb ONEPUPOBATh IMOHATHUSAMHU: PaLHOHAIbHBIE,
HppalHOHAIIbHBIE, MOKa3aTeJIbHbIE, CTEIICHHBIE,

Jorapu(pMUUECKUe, TPUTOHOMETPUYECKUE YpaBHEHHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBaTh MOHATUIMU: (PYHKILIHS, HETIPEPbIBHAS
(GyHKIMS, TPOM3BOJHAs, MepBooOpa3Hasi, ONpeeseHHBIN
MHTETpaJl; YMEHHE HAaXOIUTh IPOU3BOIHBIE DJIEMEHTapHBIX

GbyHKLINH, UCIIOJIBb3Ys CIIPaBOYHBIE MaTepHabl;
UCCIIeoBaTh B IPOCTEHIIMX ciay4yasx (yHKUMM Ha
MOHOTOHHOCT, HaXOJUTh HauOombIINe

U HauMeHbIIWE 3HaueHUs (QYHKIMHA; CTPOUTH Tpaduku
MHOT'O4JIEHOB c HCII0JIb30BAHUEM anmapara
MaTeMaTHYeCKOro aHalNu3a; IPUMEHSATh MPOU3BOJIHYIO MPU
pelleHny 3ajJad  Ha JBWKEHHE; pelarb IMpPaKTUKO-
OpPUEHTUPOBAHHBIC 3a/la4l Ha HAUOOJIbIINE U HaUMEHbIINE




- BJIaACTh HaBbIKaMH yLIC6HO-I/ICCJ'IeI[OBaTeJ'IBCKOI71

u MPOEKTHOM JeSATEeIbHOCTH, HaBbIKAMU
paszpeleHus mpoodieM;
- BBUIBJISATH  NPUYUHHO-CIEACTBEHHBIE  CBS3H

U aKTyaJIu3UpOBaTh 3aJ1ayy, BBIABUIATb TUIIOTE3Y
ee pelIeHus, HaxOJUTh apryMEHTBI
JUI TOKa3aTeIbCTBA CBOMX YTBEPXKIEHUH, 3aaBaTh
rapaMeTpsl U KpUTEPUU PELLICHNUS;

- aHaIU3UPOBATh IIOJIYYCHHBIE B XOJE€ PELUCHUS
3aJa4d  pe3yJbTaThl, KPUTUYECKH  OLICHUBATh
UX JOCTOBEPHOCTb, IIPOIHO3UPOBATH H3MEHEHUE
B HOBBIX YCJIOBMSX;

pa3pabaTrbIBaTh IUIAH PeLICHHUs IPOOIEMBI C YUETOM
aHajm3a MMEIOIINXCSA MaTepHuaIbHbIX
U HEMaTepHUaJIbHBIX PECYPCOB;

- YMETb IIEPEHOCUTh 3HAHUS B II03HABATEIIbHYIO
U TIPAKTUYECKYIO 00J1aCTH KU3HEEATETbHOCTH;

- yMeTb MHTErpUpOBaTh 3HAHMS W3 Pa3HBIX
MPEIMETHBIX 00JIacTel;
- BBIABUTaTb  HOBBIE  WJAEH,  Ipeajararb

OPUT'MHAJIBHBIC IMOAXOAbI U PCHICHUA

3HA4YEeHHUs1, HA HAXOXKJCHHUE IIYTH, CKOPOCTU U YCKOPEHHS;

- YMETb ONEpPUPOBATH MOHATUSAMHU: pallMoOHaIbHast (PyHKIHS,
HoKa3aresbHas byHKLHSA, CTEIEHHast byHKLHSA,
JorapupmMuyecKas byHKLU, TPUTOHOMETPUUYECKHE
¢bynkuuu, obpatHele (QYHKIHMU; YMEHHE CTPOUTH rpaduku
W3YYEHHBIX  (DYHKIUI, WCHONB30BaTh TpaduKu TMpU
U3Yy4EHHUH MTPOLIECCOB M 3aBUCUMOCTEH, IPU peLICHUH 3aa4
U3 Jpyrux Yy4dyeOHbIX NpPEIMETOB M 3aJad M3 pealbHOU
KHU3HHM, BBIpaXaTb (QopMylaMH 3aBUCHMOCTH MEXKIY
BEJINYMHAMU;

- yMeTh pelaTh TeKCTOBBIE 3a/la4M Pa3HbIX TUIOB (B TOM
Yucie Ha MPOLEHTHI, A0 U 4acTH, Ha JIBUXEHUE, paldorTy,
CTOMMOCTh TOBApPOB M YCIYT, HAJIOTH, 337a4d U3 00JIacTH
YIIPABJICHUS CEMEMHBIMU  (PUHAHCAMMU);
COCTaBJIATh BBIPAKEHUS, YpAaBHEHMs, HEPaBEHCTBA U HX
CHCTEMBI 1O YCIOBHUIO 3a/1a4yM, HCCJIEI0BaTh MOIY4YEHHOE
peleHre 1 OLEeHUBATh PABONOI00HOCTh PE3yJbTaTOB;

- YMETh OTIEPHUPOBATH TTOHSATHUSIMH: cpenHee
apupMeTHyecKoe, MenuaHa, HauOousplllee U HaUMEHbIIee
3Ha4YeHHUs, pa3Max, AUCHEPCHs, CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOTO Ha0Opa; YMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
nHPOpPMAIMIO,  TPENCTaBICHHYH0 B  Tabnumax, Ha
uarpammax, rpagukax, OTpaXkarollyro CBOHCTBA peabHbIX
MPOLIECCOB W SABJICHMH; MNPENCTaBIATh HH(POPMALHIO C
MOMOINBI0  TaOMUII W JUarpaMM;  HCCIIEJI0BaTh
CTaTUCTHUYECKHUE TaHHEIE, B TOM qrcie
C MpUMEHEHHEeM TpaUuYecKuX METOJOB M AIIEKTPOHHBIX
CPEICTB;

- yMeThb ONEpPUPOBATh TOHATHSIMH:

JIMYHBIMHN U

CIIyYailHbIN  OMBIT




U cllydaifHOE COOBITHE, BEPOSITHOCTh CIy4aifHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSTHOCTh C  MCIOJIb30BAaHUEM
rpaduuecKux METOJ0B; MPUMEHSATH (POPMYIIBI CIIOKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOHMHATOpHbIE (AaKTBl H
(dbopMysBl TpU PELICHUWH 33/a4; OLEHHUBATH BEPOSTHOCTH
peambHBIX ~ COOBITHH; 3HAKOMCTBO CO  CIIy4ailHBIMHU
BEJIMYMHAMHU; YMEHUE NPUBOIUTH IMPHUMEPHI MPOSBICHUS
3aKOHA 00JBIINX quceln B MPUPOIHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

- yMeTb ONEpUPOBATHh NOHATUSIMM: TOYKA, HpAMasd,
IUIOCKOCT, MIPOCTPAHCTBO, JBYTpaHHBIN yroi,
CKpEeIIMBaIOIINecs npsiMbIe, napauieaTbHOCTh u
NEPIEHIUKYISIPHOCTD NPSIMBIX U IJIOCKOCTEH, Yroa MEXIy
OPSIMBIMH, YIOJl MEXJAYy HpSIMOHM U IJIOCKOCTBIO, YroJl
MEX]y TUIOCKOCTSIMHU, PACCTOSTHUE OT TOUKH 0 TUIOCKOCTH,
paccTossHUE MEXAYy NpPSIMBIMH, pAacCTOSHHUE  MEXIY
IJIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MPU PELICHUH 3a]1ad
W3y4eHHblE (AKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEro MHUPA;

- YMETb ONEPUPOBATh MOHATUIMH: MHOTOTPaHHMK, CEUEHHE
MHOTOTpaHHHKa,  KYO, napajulefienunesn, — MnpusMa,
nupamuza, GuUrypa M MOBEPXHOCTb BpAIIEHMS, LUIMHID,
KOHyC, Imap, cdepa, cedyeHuss (QuUrypbl BpalleHus,
IUIOCKOCTh, Kacamomiasicst cdepsl, MIUHIpA, KOHYcCa,
IUIOL[alb TOBEPXHOCTH MUPaMHJbl, TPU3MBI, KOHYcCa,
IUIUHIPA, TUIOMAaab chephl, 00beM Ky0a, TpsIMOYTOJIBHOTO
napajiefenumnena, NUPaMUIbl, TPU3MbI, LWIKHJpA,
KOHyca, IIapa; yMEHUEe H300paxaTb MHOTOTPAaHHUKHU
U TOBEPXHOCTHU BpalIeHMs, HMX CEUYEHHUS OT PYKH, C




IIOMOIIIBKO YCPTCIKHBIX HHCTPYMCHTOB U OSJICKTPOHHBIX

CpPeICTB;  YMEHHUE  paclo3HaBaTb  CHMMETPUIO B
IPOCTPAHCTBE; YMEHHE  paclo3HaBaTb  MpPaBUIIbHBIC
MHOTOTPaHHHKHU;

- yMeTb  ONEpUpPOBATH  MOHATUSMH:  JBUIKCHUE

B TPOCTPAHCTBE, MOAOOHBICE (UTYPHI B MPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOIICHUE IUIOMIAJICH IOBEPXHOCTEH H
00BEMOB MOAOOHBIX (GUTYp MIPH PEIICHUU 33]1aY;

- YMETh BBIYUCIIATh T€OMETPUYCCKHE BEIMYUHBI (IJTMHA,
yroj, IUiomans, O0bEeM, IUIOM@AAb  IOBEPXHOCTH),
UCIIOJIB3Ys H3y4YCHHBIC (DOPMYJIBI U METO/IbI;

- YMETb ONEPUPOBATh MOHATUSAMU: MPSMOYTOJIbHASI CUCTEMA
KOOpJMHAT, KOOPJMHATHI TOYKH, BEKTOpP, KOOPIWHATHI
BEKTOpa, CKalsIpHOE  TPOM3BENEHUE, Yrol  MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpa Ha
YHCIIO; HAXOAWTh C TOMOINBIO M3YyYEHHBIX (HopMyI
KOOPJIMHATBI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKTY ABYMS
TOYKAMH;

- yMeThb BBIOMpPATh TOAXOASIIMKA W3YYEHHBIM MeETOoJ
JUIS pelieHus 3aJadyd, pacro3HaBaTh MaTeMaTHYECKHe
(GakThl W MaTeMaTHYeCKWe MOJEIH B TIPUPOJTHBIX H

OOLIECTBEHHBIX  SBJIEHUSAX, B  MHCKYCCTBE; yMEHHE
IPUBOAUTL  IPUMEPBI  MAaTEMATHUYECKUX  OTKPBITHH
POCCUICKON U MUPOBOM MaTeMaTHYECKOU HAYKH
OK 02. Hcnonb3oBate | B 065acTi IEHHOCTH HayYHOT'O TTO3HAHUS: - BJIAJETh METOJAaMHM  JI0KA3aTeJIbCTB, AJITOPUTMaMU
COBPCMCHHBEIC CpeacTna |- C(l)OpMHpOBaHHOCTI) MHPOBO33PCHUSA, | pelIeHUs 3aad;, yMEHHE q)OpMy.]'II/IpOBaTB OIIpENEICHNS,
[TOMCKA, aHanusa U | COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO | agcHOMBI M TEOPEMbI, IPHUMEHATh HX, MPOBOIHTH

MHTEpIpeTaluy HHHOPMAaLIUH,

1

MH(POPMAaLMOHHbIE

pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOI'O Ha JIAaJIore KYJBTYD,

JAOKa3aTCIIbHBIC pACCYKACHUSA B XOAC PCHICHUS 3a1a4;
-  YMCTHb OICpUpPOBATb IMOHATHUAMHU: CTCIICHb YHCIIA,




TEXHOJIOTUHU JJISl BBITOJHEHHUSI
3aaq npohecCuOHATLHOM
e TeIbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;
Ognanenue YHHUBEPCAJIbHBIMU
MO3HABATEIHHBIMU JICHCTBUSMMU:

B) pabota ¢ uHpopMaIuei:

- BIIAQJCTh HaBBIKAMU TONy4YeHUs WHGPOpMAIUU W3
WUCTOYHHUKOB  PA3HBIX THIIOB, CaMOCTOSITEIHHO
OCYIIECTBIIATh IMOUCK, aHAIU3, CHCTEMATU3AlUI0 U
MHTEPIPETAIMI0 UHPOPMAIIUN Pa3JIMYHBIX BHIIOB U
(dhopM TpeIcTaBICHHUS,

- cO31aBaTh TEKCTHI B pa3iuyHbIX (opmartax c
y4eToOM Ha3Ha4YeHWs WHGOpPMAlMU W  IIEJICBOM

y4eOHBIMU

ayTUTOpPUH,  BBIOMpas  ONTUMaNbHYIO  (opmy
MpeACTaBICHUS
Y BU3YaJIU3allHH;
- OIICHUBATh  JIOCTOBEPHOCTh,  JIETUTUMHOCTD

uHpoOpMallUU, €€ COOTBETCTBUE
MOPaJIbHO-ITHUYECKUM HOPMaM;
- HCIIONB30BaTh CpPEACTBA HMH(DOPMAIMOHHBIX U

MMpaBOBBIM U

KOMMYHI/IKaHI/IOHHI)IX TCXHOJ’IOFI/Iﬁ B peHIeHI/II/I
KOTHUTHBHEBIX, KOMMYHUKATHUBHBIX u
OpTraHHU3aIMOHHBIX 3a1a4 c COOJI0IEHHEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKHU OE€30MacCHOCTH,
TUTHEHBI, PECypcoCOepeKeHus, TMPaBOBBIX H
TUYECKMX  HOPM, HOPM  HH(OPMAIMOHHOM
0e30macHOCTH

JorapuM 4YHMCIa; yMEHHE BBINOJHATH  BBIUYMCIICHUE
3HAUEHUH U MPeoOpa30BaHUs BHIPAKCHHUHN CO CTETICHSIMH H
norapumamu, mpeoOpa3oBaHUS JIPOOHO-pAIIOHATBHBIX
BBIPAXKCHHUI;

- yMETh ONEpPUpOBaThb NOHATHUAMU: PALUOHAIBHBIE,
HppalOHAIIbHBIE, [I0Ka3aTeNbHbIE, CTEIICHHBIE,
norapudmuyeckue, TPUTOHOMETPHUUECKHE YypaBHEHUS W
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATh MOHATUSAMU: (DYHKIIHSI, HETIPEphIBHAS
GbyHKIMSA, TPOM3BOJHAS, IMEPBOOOpa3HAs, ONpPEICICHHBIN
MHTErpajl; YMEHUE HAXOJUTh NMPOU3BOJHBIE 3JIEMEHTAPHBIX

GbyHKUUH, UCIIOJNIB3Ys CIIpaBOYHbIEC MaTepuasbl;
UCCIIEJIOBaTh B IMPOCTEMIIMX cCiydasX (YHKIUU Ha
MOHOTOHHOCTB, HaxOJIUTh HauoobIINe

U HauMeHbIIWE 3Ha4yeHUs (QYHKUUH; CTPOUTh Tpaduku
MHOT'O4JIEHOB c UCMOJIb30BaHUEM anmapara
MaTeMaTHYeCKOTO aHaIHu3a; MPUMEHSTh IMPOU3BOIHYIO TPU
pelieHnH 3agad  Ha  JBW)KEHHE, pemaTh IMPaKTHKO-
OpPUEHTUPOBAHHBIC 3aJ1aul Ha HAaUOOJIbLINE U HaUMEHbIINE
3HAa4YeHHUs1, Ha HaXOXKJCHUE MYTH, CKOPOCTU M YCKOPEHMS;

- YMETb OTIEPHPOBATH MOHATUSAMHU: pallMoOHaTbHast (PyHKITHS,
MOKa3aTeabHas byHKIHS, CTEIEHHAas ¢byHKIMS,
JorapupmuyecKas byHKLU, TPUTOHOMETPUUYECKHE
¢byHkuMU, obpaTHble (GYHKIMU; YMEHHE CTPOUTH Tpaduku
W3YYEHHBIX  (QYHKIHMH, HCIOJBb30BaTh TpaQUKU  MpH
M3Y4YEHHUHU MPOIIECCOB M 3aBUCUMOCTEN, IPU PEIICHUH 33]1a4
U3 Jpyrux Y4eOHbIX MPEeIMETOB U 33Jad M3 pealbHOM
KHU3HHM;, BBIpaXaTb (QOpMyJlaMH 3aBUCUMOCTH MEXIY
BEITMYMHAMU;




- YMETb pelIaTh TEKCTOBBbIE 33Ja4M PAa3HBIX TUIIOB (B TOM
Yrciie Ha MPOLEHTHI, JOJIM U YacTH, Ha JIBWXKEHHe, padory,
CTOMMOCTbh TOBapOB U YCIYI, HaJOTH, 33Ja4d M3 00JacTH
yIpaBJIeHUs] JMYHBIMU U CEeMEHHBbIMH (PUHAHCAMHU);
COCTABJIAITh BBIPAKECHMS, YPAaBHEHMS, HEPABEHCTBA M MX
CUCTEMBI II0 YCIOBMIO 3a1a4d, MCCIEAOBATH IIOJYyYEHHOE
peleHrne U OLIEHUBATh NPaBAONOJ00HOCTh PE3yIbTaTOB;

- YMETb OIIEpUpPOBAThH MOHATHSIMMU: cpenHee
apupMeTHyecKoe, MenuaHa, HauOosblIee W HAMMEHBIIEe
3HA4YEHMs, pa3Max, JUCIEPCHUs, CTaHAAPTHOE OTKJIOHECHHE
YHCIOBOTO HabOpa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
UHPOpPMALIMIO,  MpPEJICTaBICHHYH0 B  Ta0nMumax, Ha
IuarpaMmmax, rpaukax, OTpaKarolyro CBOHCTBA pealbHBIX
IPOLECCOB U SBJICHUHN; MNPEACTaBIATh HHPOpPMALMIO C
HOMOLIBI0  Tabiauu W AuarpamM;  HMcCCleloBaTh
CTaTUCTUYECKUE JAaHHBIE, B TOM YUCIIE
C TNpUMEHEHHEM TIpaUUECKUX METOJI0OB M AIIEKTPOHHBIX
CPEICTB;

- YMETb ONEPUPOBATH IMOHATUAMM: CIyYaWHBIA OIIBIT
U CilydaiiHOe cOOBbITHE, BEPOATHOCTh CIIYy4aifHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOATHOCTh C  HCIOJIB30BAHHEM
rpaduyecKux METOJ0B; MPUMEHATh (POPMYIIbI CIIOKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (DAKThl U
(dbopMysBl MpU PELICHUWH 33/a4; OLEHHMBATh BEPOSTHOCTH
peaIbHBIX  COOBITMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEJINYMHAMHU; YMEHUE HPUBOAUTH NPUMEPHI IMPOSBICHUS
3aKoHa OOJBIIMX YHCENT B MPUPOAHBIX M OOILIECTBEHHBIX
SIBIICHUSAX,

- YMETh ONEpPUPOBATH MOHATHSAMHU: TOYKa, MpsAMasd,
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IJIOCKOCTb, IPOCTPAHCTBO, JIBYTpaHHBII yrod,
CKPELIMBAIOIINECS npsiMbIe, napajieIbHOCTh u
NEPIEeHIUKYISIPHOCTh MPSIMBIX U MJIOCKOCTEH, YTOl MEXIY
OPSIMBIMH, YIOJl MEXAY HPSIMOH U IJIOCKOCTBIO, YroJl
MEXY TUIOCKOCTSIMH, paccrosiHue oT TOYKHU
JI0 TIOCKOCTH, PAcCTOSHHE MEXAY MPSIMBIMH, PAacCTOSHUE
MEX]ly TUIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh MPU PEIICHUU
3aa4  M3yuyeHHble (AaKTBl M TEOPEMbl IUIAHUMETPHH;
YMEHHUE OIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOIIETO
MHPA;

- YMETh ONEPUPOBATh MOHATHIMH: MHOTOTPAaHHHK, CEUCHUE
MHOTOTpaHHHMKa,  KyO,  mapajuielienumnen,  Mpu3Ma,
nupamuaa, Gurypa M MOBEPXHOCTh BpAICHHS, IHJIUHJD,
KOHyC, Imap, cdepa, cedeHuss (uUrypsl BpaleHus,
IUIOCKOCTh, Kacaromiasicst cdepbl, UIMHApPA, KOHYca,
IUIOIAAb TOBEPXHOCTH TMHMpaMHJIbl, MpPHU3MBI, KOHYCa,
HUIUHIpPA, TUIONaab chepbl, 00beM KyOa, TPsIMOYTOJIBHOTO
napajyieNienunena, MHPaMUAIBl,  TPU3MBL,  WIMHAPA,
KOHyca, IIapa; YyMEHHe H300pakaTb MHOTOIPaHHHUKH
U TIOBEPXHOCTH BpAIIECHUS, HMX CEUEHHUs OT pPYyKH, C
MOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M AJIEKTPOHHBIX
CpeACTB;  yYMEHHE  pAaCIO3HaBaTh  CHMMETPHUIO B
IOPOCTPAHCTBE;  yYMEHHE  paclo3HaBaThb  IPaBUJIbHBIE
MHOTOT'PaHHHKH;

- yMeThb  ONepUpOBATh  TMOHATHAMHU:  JBIDKEHHE
B IIPOCTPAHCTBE, MOAOOHBIE (GUIYpbl B IPOCTPAHCTBE;
UCIOJIb30BAaTh OTHOLICHHWE IUIOMIa/Iel TOBEPXHOCTEH U
00BbEeMOB MOAOOHBIX (UTYp TPU PEIICHUH 3a/1aY;

- YMeTh BBIYHCIATH T€OMETPHUYECKHE BEIUYMHBI (IIMHA,
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yroj, IJjomans, o00beM, IUIOMAAb  IOBEPXHOCTH),
UCTOJB3Ys N3yYEHHBIE (POPMYIIBI U METO/IBI,

- YMETh OIIEPUPOBATh NOHATHAMM: NIPSIMOYIOJIbHAs CUCTEMA
KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPIMHATEHI
BEKTOpAa, CKaJsIpHOE  IPOU3BEICHHE, YroJl  MEXAY
BEKTOpPaMH, CyMMa BEKTOpPOB, NPOU3BEICHHUE BEKTOpAa HA
YHMCIO0; HAXOAWUTh C TIIOMOUIbIO M3YYEHHBIX (OpMYI
KOOpAMHATHI CEPEIUHBI OTPE3KA, PACCTOSIHUE MEXKIY IBYMS
TOYKaMHU;

- yMeThb BBIOMpAaTh TOAXOIANIMKA W3YYCHHBIH METO.
JUI  pELIEeHus 3aJadd, paclo3HaBaTb MaTeMaTHYECKHE
GakTel M MaTeMaTHMYeCKHE MOJEIM B NPUPOAHBIX U

OOLIECTBEHHBIX  SBJIEHUSAX, B  HCKYCCTBE; yMEHHE
NPUBOAUTH  TNPUMEPHl  MaTEMAaTUYECKHX  OTKPBITHI
pPOCCHIICKON 1 MUPOBOW MaTeMaTHUECKOW HayKu
OK  03. [TnanupoBats | B 00macti 1yXxOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS: - BJAJEThb METOAAMM JIOKA3aTelIbCTB, aJTOPUTMaMU
nu PCAIN30BbIBATD | - C(l)OpMPIpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA, peunieHusa 3agad; yMEHHE q)OpMy.]'II/IPOBaTI) oIpeacacHus,
COOCTBEHHOE STHICCKOTO HOBCICHHA, aKCHUOMBI ¥  TEOPEMBI, IPUMEHATH UX, MPOBOAUTH
npoheccuoHaIbHOE - CIOCOOHOCTH OILIEHHMBATh CUTYallMI0 U MPUHUMATh

U JIMYHOCTHOE DAa3BHUTHE,
peINPUHIMATENbCKYIO
JeSITebHOCTD

B IpodeccroHaIbHOM cdepe,
UCIIOJIb30BaTh 3HaHUS
10 TPaBoOBOM U (hrHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX
KHU3HEHHBIX CUTYaLUsAX

OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHWE JMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOMM POIUTEISIM
U (WIK) ApYyrUM 4WiIeHaM CeMbH, CO3aHUI0 CEMbH Ha
OCHOBE  OCO3HaHHOTO  MPHUHATHS  LEHHOCTEU
CEMEMHON U3HU B COOTBETCTBUU C TPaJAULUSIMHU
HapoaoB Poccuu;

OBnaneHne  yHUBEPCAIBHBIMU
JEACTBUSAMMU:

PEryJIATUBHBIMUA

JIOKa3aTENbHbIE PACCYKICHHS B XO/I€ PELLICHUS 3aay;
- YMETh ONEPUPOBATh MOHATUIMU: (DYHKLHS, HETIPEPHIBHAS
(GyHKIMS, TPOM3BOJHAs, MepBooOpa3Has, ONpeeseHHBIN
MHTETpaJl; YMEHHE HAaXOIUTh IPOU3BOIHBIE DJIEMEHTAPHBIX

¢byHKUINH, UCIIOJIBb3Ys CIIPaBOYHBIE MaTepHabl;
UCCIIeoBaTh B MPOCTEHIIMX ciayyasx (yHKUMHM Ha
MOHOTOHHOCT, HaXOJUTh HauOoJIbIINE

U HauMEHbIIWE 3HA4YeHHs (QYHKIMHA; CTPOUTh TIpaduKu
MHOT'O4JIEHOB c HCII0JIb30BAHUEM amnmnapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATh POU3BOJIHYIO IIPU
pelleHny 3ajJad  Ha JBWKEHHWE; peuarb IMPaKTUKO-
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a) CaMOOpraHU3aIHs:

- CaMOCTOSITEJIBHO OCYLIECTBIISATh [103HABATEILHYIO
IEATeNBHOCTh, BBIABIATH  MPOOJIEMBI, CTaBUTH
u dbopmynupoBaTh COOCTBEHHBIE 3a1a4u
B 00pa3oBaTeNbHON JESTENBHOCTH M JKU3HEHHBIX

CUTYyallUsIX; CaMOCTOSATEIbHO COCTaBJSATh ILJIaH
pelieHrs MpoOJeMbl C  y4eTOM  HMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEH
W TpeArnovTeHuH;  JaBaTh  OLIGHKY  HOBBIM
CUTYAIHIM;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh NIPHUEMbl pe(pIEKCUU s OLIEHKH
CUTYyalllH, BBIOOPA BEPHOT'O PELLCHMS;

- yMeTh OLEHUBAaThb PUCKHU U CBOEBPEMEHHO
IIPUHUMATh PELICHMS [I0 UX CHIDKEHUIO;

B) AMOLIMOHAJIbHBII HMHTEJUIEKT, IMPEAINOIaraouini
Cc(OPMHPOBAHHOCTH:!

BHYTPEHHEH MOTHBAIINH, BKJIIOYAOIIEH CTpEMIICHUE
K JIOCTWXKEHHUIO 1LeIM M YCHeXy, ONTHMHU3M,
MHULUMATUBHOCTh, YMEHHUE JIeHCTBOBaTb, HUCXOMAS
U3 CBOMX BO3MOXHOCTEH;

- SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATH
SMOLMOHAIBHOE COCTOSIHME JAPYIHX, YYHUTHIBATh
€ro  IpU  OCYUIECTBIEHHH  KOMMYHHKAIIUH,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKJTFOYAIOIIUX
CIOCOOHOCTh BBICTPAaUBaTh OTHOUICHUS C JIPYTMMHU
JIObMU, 3a00TUTbCS, TPOSBISATH HHTEpPEC U
paspemnatb KOHQJIUKTHI

OpPUEHTHUPOBAHHBIC 3a/1a4i Ha HAUOOJIbIINE U HaUMEHbIIHNE
3HA4YEeHHUs1, Ha HAXOXKJCHHUE IIYyTH, CKOPOCTU U YCKOPEHHS;

- YMETb ONEPUPOBATh NOHATUAMMU: pallMOHaIbHAast PyHKIMS,
HoKa3aTesbHas byHKLHSA, CTEIEHHast GbyHKLIHSA,
JorapupmMuuecKas byHKLwS, TPUTOHOMETPUUECKUE
¢bynkuuu, obpatHele (QYHKIHMU; YMEHHE CTPOUTH rpaduku
U3y4eHHbIX (YHKIMHA, MCIOIB30BaTh TIpauKH  IpH
U3yYEHHUH MIPOLIECCOB M 3aBUCUMOCTEH, IPU pelIeHUH 3aa4
U3 Jpyrux Yy4eOHBIX NPEIMETOB M 3a/Jad M3 pealbHOU
KHU3HHM, BBIpaXaTb (QopMylaMH 3aBUCHMOCTH MEXIY
BEJINYMHAMU;

- yMeTh pelaTh TeKCTOBBIE 3a/la4M Pa3HbIX TUIOB (B TOM
qrcie Ha MPOLEHTHI, JOJIH U 4acTH, Ha JIBWXKEHHE, padory,
CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33Ja4d M3 O0JIACTH
yIpaBJIeHUs] JIMYHBIMU U CEeMEHHBbIMH  (DUHAHCaAMHU);
COCTaBJISATh BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA U HX
CHCTEMBI TI0 YCIIOBHIO 3a/Ia4yM, HCCJIEIOBATh TOIYYEHHOE
peleHre 1 OLEHUBATh PABJONOI00HOCTh PE3yIIbTaTOB;

- yMETh OIIepPUPOBATh MOHATUSIMHU: cpenHee
apupMeTHyecKoe, MeluaHa, HauOoJsiplllee U HaUMEHbIIee
3HA4YEeHHUs, pa3Max, JUCHEPCHs, CTAHIAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; YMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
UHpOpPMaLIMIO,  MpPEJICTaBICHHYH0 B  TabnMmax, Ha
auarpaMmmax, rpagukax, OTpaXkarollyo CBOMCTBA pealbHbIX
MPOIIECCOB W SIBIICHHIA; TPEICTABIATE WH(POPMAIHIO C
MOMOINBI0  TaOMUIl W JUarpaMM;  HCCIIEIO0BaTh
CTaTUCTHYECKHE JaHHBIE, B TOM 4YHCIE C MPHUMEHEHHEM
rpau4ecKux METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETh ONEPUPOBATh MOHATHUAMU: CIYYaWHBIA ONBIT M
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cilydyaifHOe CcOOBITHE, BEPOSITHOCTH CIIy4ailHOrO COOBITHS;
YMEHUE BBIUUCIATH BEPOATHOCTh C  HCIOJIb30BAHUEM
rpaduuecKux METOJ0B; MPUMEHSATH (POPMYIIBI CIIOKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOHMHATOpHbIE (AaKTBl H
(GopMyIIbI TIpU PEIICHUU 3a7a49; OICHUBATh BEPOSTHOCTH

peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIyYalHbIMM  BEJIWYMHAMM; YMEHHE IPUBOIUTH
OpUMephl TMPOSBICHHUS 3aKOHA OOJBIIMX 4YHCET B

IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- yMeThb BBIOMpAaTh TOAXOIANIMKA W3YYCHHBIH METO.
JUIL pelleHus 3a1a4yd, paclo3HaBaTb MaTEMaTUYECKUE
(GakTel M MaTeMaTHYeCKHMEe MOJEJIM B HPUPOAHBIX H

OOLIECTBEHHBIX  SBJIEHUSAX, B  HCKYCCTBE; yMEHHE
OPUBOJUTH  NPUMEPbl  MATEMaTHMYECKUX  OTKPBITHH
pPOCCHIICKON 1 MUPOBOW MaTeMaTHUECKOW HayKu
OK 04. D¢ dextuBHO | OBNageHNE YHUBEPCATbHBIMM KOMMYHUKAaTUBHBIMU | - yMEThb ONEpUPOBATH MTOHATUSIMH: cpenHee
B3aMMOJICHCTBOBATH IEHCTBUSIMU apudMeThyecKoe, MeauaHa, HauOOJbIIee M HAaWMEHbIIEe

)51 pa6OTaTB B KOJIJICKTHUBC
N KOMaHJAC

0) COBMECTHasl IeITeIIbHOCTh:

- TIOHMMaTb ¥ WCIOJb30BaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ UHIMBUYaIbHOU paboTHI;

- TPUHUMATh 1€ COBMECTHOM JIE€SITEIbHOCTH,
OpraHU30BbIBATh M KOOPAUHUPOBATH ACUCTBUS IO
€¢ JIOCTIDKCHHIO. COCTAaBIISATh IIJIaH JICHCTBHH,
pacnpenensiaTb pojau ¢ y4eTOM MHEHHI Yy4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;
OBnazieHue  YHUBEPCATBHBIMH  PETYJISATHUBHBIMH
JIEHCTBUSIMU

T') IPUHATHE Ce0s U APYTUX JIOJICH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX JIOAEH
MIPU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

3HAYEHMs, pa3Max, IUCIEPCHUs, CTAaHAAPTHOE OTKIOHEHHUE
YHCIOBOTO HabOpa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATh
nH(popMalMl0, OPEJICTaBICHHYO B  Ta0numax, Ha
nuarpammax, rpaukax, OTpaskarollyro CBOMCTBA peallbHbIX
IpOIIECCOB M SBJCHUHN; MPEACTaBIATh HHPOPMALUIO C
NOMOIIBI0  TabiaMll W JMarpamm; HCCJIEI0BATh
CTaTUCTUYECKHE JaHHbBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadUyecKux METO0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEpPHUPOBATh IOHATHUAMM: CIYYalHBIM ONBIT WU
cilyyaiiHoe coObITHE, BEPOSITHOCTH CIIy4ailHOrO COOBITHS;
YMEHUE BBIUUCIATH BEPOATHOCTH C  HCIIOIB30BAHUEM
rpaduyecKux METOO0B; MPUMEHATh (POPMYIIBI CIOKEHUS U
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- NMPU3HABATh CBOE IPABO W MPABO JIPYTHUX JFOJICH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHUP C MO3HUIIHU
JPYTOTO YeTIOBEeKa

YMHOXXEHHUSI BEPOSTHOCTEH, KOMOHMHATOpHBbIE (DAaKThl H
(dbopMysBl TpU PELICHUWH 33/1a4; OLEHHBATH BEPOSTHOCTH

peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIIy4allHBIMHU
BEIWYMHAMU; YMEHHUE IPUBOAMUTH IIPUMEpPHI IPOSBICHUSA
3aKOHA OonbIIMX qucen B IIPUPOJHBIX

1 OOIIICCTBCHHBIX SBIICHUSX;

- yMeThb BBIOMpATh MOAXOMASIIUN H3YYEHHBIM METOJ Ui
pellieHusl 3a/ayy, pacro3HaBaTh MaTEeMaTHUYECKHE (PaKThI
¥ MaTeMaTUYECKHE MOJICTU B MIPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE MPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCHUUCKON UM MHPOBOM
MaTeMaTUYeCKON HayKu

OK  05. Ocy1ecTBIsATh
YCTHYIO H  THCHbMCHHYIO
KOMMYHHUKAITHIO

Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoii Oenepannu
C Y4YETOM OCOOEHHOCTEH
COILIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B obnacTu scTeTH4eCKOro BOCIUTAHMUS:

- OCTETHMYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs
ACTETUKY ObITa, HAYYHOTO U  TEXHUYECKOTO
TBOpPYECTBA, CIIOpPTAa, Tpyda W OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCHPUHHMATh Pa3IUYHBIC BHIIbI
UCKYCCTBa, TPAAWIIMM ¥ TBOPYECTBO CBOETO H
JIPYTUX  HApOJIOB,  OIIyIIaTh  AMOIMOHAIBHOE
BO3JICHCTBUE HCKYCCTBA;

OBianeHne YHUBEPCATLHBIMA KOMMYHHKATHBHBIMU
JEUCTBUSAMMU:

a) oOmeHue: - OCYIIECTBIISITh KOMMYHUKAIIHH
BO Bcex c(hepax jKU3HU;

- pacmo3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHUS,
MOHUMATh  3HAYEHUE  COIMANBHBIX  3HAKOB,
pacrno3HaBaTh MIPEITOCHUTKH KOH(MITUKTHBIX
CUTYaIui ¥ cMATYaTh KOH(IUKTHI,

- pPa3BepHYTO H JIOTMYHO WH3JaraTh CBOIO TOYKY

- BJIQJEThb METOAAMM  JIOKA3aTeJIbCTB, AJITOPUTMAMU
peleHus 3agad; ymMeHue (QOopMyIHpOBaTh OIpeesIeHUs,
aKCUOMBl ¥ TEOpPEeMbl, IPHUMEHATh HX, HPOBOJUTH
JI0Ka3aTelbHbIE PACCYKICHUS B XO/€ PELICHUS 3a/ay;

- YMETh ONEpUPOBATH MOHATHSAMH: CIIyYallHbI ONBIT U
cilyyaiiHoe cOObITHE, BEPOSITHOCTH CIIy4alfHOI'O COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTH C  MCIOJIb30BAaHUEM
rpaduyecKux METOJ0B; MPUMEHATh (POPMYIIbI CIIOXKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, KOMOHMHATOpHbIE (aKThl H
(dopMysbl TpU PELICHUWH 337a4; OLEHMBATh BEPOSTHOCTH
peanbHbIX  COOBITHMH; 3HAKOMCTBO CO  CIIy4ailHBIMHU
BEJTMYMHAMHU; yYMEHHE NIPUBOJIUTH TNPUMEPHI MPOSBICHUS
3aKOHa O0BIINX yuce B MIPUPOIHBIX
1 OOIIIECTBEHHBIX SBIICHUSX;

- yMETb OIEpUpPOBATH
IJIOCKOCTB, IIPOCTPAHCTBO,
CKPELIMBAIOILNECS npsIMbIE,

MOHATUSAMHU: TOYKa, MpsAMasd,
JIBYTpaHHBII yroi,
NapajuIeIbHOCTb "
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3pCHHA C UCITOJIB30BAHUCM SA3BIKOBBIX CPCIACTB

MEePIEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, YroJl MEXIy
NPSIMBIMHU, YO MEXAY MNPSIMOM M IUIOCKOCTBIO, YroJ
MEXKIY IUIOCKOCTSIMM, paccTosHue oT TOYKH
JI0 TUIOCKOCTH, PAcCTOSIHUE MEXKIY MPSMBIMU, PACCTOSHHUE
MEXy MJIOCKOCTSIMU; YMEHHE UCIOJIb30BaTh MPU PEIICHUH
3aa4  M3ydeHHbIE (AKTBI W TEOPEMBbI IUTAHUMETPUH;
YMEHHE OIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUpA;

- YMETh ONEPUPOBATH MOHATUSIMH: MHOTOIPAHHHK, CEUYEHUE
MHOTOT'PaHHHKA, KyO, napasuiesIenuIe]I, npusMa,
nupaMuaa, Gurypa ¥ MOBEpPXHOCTh BpAllCHUS, IMIMHID,
KOHyc, 1Mmap, cdepa, cedeHus (Urypsl BpalleHUs,
IJIOCKOCTh, Kacawmiasics cdepbl, UUIUHIApA, KOHYCA,
IJIOMIAh TIOBEPXHOCTH MMHUPAMHUJIBI, TPU3MBI, KOHYCA,
WIMHJPA, IJI01AAb chepbl, 00beM Kyba, TpsIMOYTOIbHOTO
napajjienenunena, NUpaMUIbl, OPU3MbI, LWIKHIpA,
KOHyca, Iapa; yMeHue H300pakaTb MHOTOTPAHHUKH
W TIOBEPXHOCTH BpalleHUs, WX CEUEHUS OT PYKH, C
MOMOILBI0 YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX
CPEICTB; YMEHUE  paclo3HaBaTh CUMMETPHIO B
MPOCTPAHCTBE, yYMEHHWE  paclo3HaBaTh  MPaBUIIbHBIC
MHOTOTPaHHUKH,

- YMETh ONepUpoOBaTh MMOHATHSIMH: JIBIDKCHUE
B TPOCTPAHCTBE, MOAOOHBIE (UIYpHI B MPOCTPAHCTBE;
WCMOJIb30BAaTh OTHOIICHWE IUIOMIAJAC TMOBEPXHOCTEH U
00BEMOB NMOAOOHBIX PUTYp MPH PEIICHUH 33]1aY;

- YMETh BBIYUCIATH T€OMETPUYECKUE BEIMYMHBI (IJIMHA,
yroi, TMJOm@aab, O0bEeM, IUIOMAAh MOBEPXHOCTH),
WCTIONB3YS U3YYEHHBIE (POPMYITBI U METO/IBI;
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- YMETh ONIEPUPOBATh NOHATUAMHU: NIPSIMOYTOJIbHAs CUCTEMA
KOOpJAUHAT, KOOpPAMHATHI TOYKH, BEKTOpP, KOOPIMHATHI
BEKTOpa, CKaJSIPHOE  IPOM3BEICHUE, Yroil  MEeXAy
BEKTOpaMH, CyMMa BEKTOpPOB, IIPOM3BEICHUE BEKTOpa Ha
YHCIO; HAXOAWUTh C TOMOIIBIO HM3YYEHHBIX (OPMYI
KOOpPJUHATBI CEPEIMHBI OTPE3KA, PACCTOSTHUE MEXKY ABYMS
TOYKaMU;

- yMeTb BBIOMpATh TNOAXOASIIMNA HU3YYEHHBIM METOJ
JUIsL pellleHusl 3aJayd, paclo3HaBaTb MaTeMaTHYECKHE
(GakTel W MaTeMaTHYeCKHE MOJENM B TPUPOAHBIX H

06H_IeCTBeHHBIX SABJICHUSAX, B HCKYCCTBE; YMEHUE
IIPUBOJUTH IIPpUMEPHBI MATEMATHUYCCKUX OTKpLITI/Iﬁ
POCCHIICKOM U MUPOBOM MaTEMAaTHYECKOW HAYKH
OK 06. HpOHBJI?ITI) B oGmactu TpaXXJAaHCKOI'O BOCIIMTAHUA: NPHUHATHC - BJIaACTb MCTOAaMHM  A0Ka3aTCJIbCTB, aJIrOpUTMaMu
I'paXXaaHCKO- TpaAUIMUOHHBIX HAIIMOHAJIbHBIX, 06H_Ie‘leHOBe‘leCKI/IX pelieHus 3ajad; yMEHHE (bOpM}’JII/IpOBaTL onpeaeIeHus,
MNaTpUOTUYCCKYIO IMO3UIUIO, | TYMAHUCTUYCCKHUX U JEMOKPATHICCKUX HeHHOCTeI\/'I; aKCHOMBI ¥ TEOPEMBI, TIPUMEHSATh WX, MPOBOJHTH
JAEMOHCTPUPOBATH B obnactu MaTpUOTUIECKOT'O BOCIIUTAaHUA: JI0Ka3aTeNbHbIE PACCYXkKICHHUS B XO/I€ PEIICHHs 3a/1a4;
OCO3HAaHHOC IIOBEACHHUC | ICHHOCTHOC OTHOIIICHUE K TOCYJapCTBCHHBIM
E[ I yaap - YMETH OIIEPUPOBATH MOHATUAMMU: (I)yHKLII/ISI, HENPEPLIBHAA
Ha OCHOBC POCCUHNCKUX | CUMBOJIaM, HCTOPUYCCKOMY u IIPUPOOHOMY o
(I)YHKI_[I/IH, IIpOMU3BOAHAA, nepBoo6pa3Ha$1, ONpCACIICHHBIN
AYXOBHO-HPaBCTBCHHBIX HacjI€au, IIaMATHHKaM, TpaaulousaM HapoOJ0B

HGHHOCTeﬁ, B TOM 4YHCIIC

C y4eTOM TapMOHHU3ALNU
MEXXHaALMOHAIbHBIX

" MEXKPEJIUTUO3HBIX
OTHOLLICHHUH, IIPUMEHSATD
CTaHJAPThI
AHTUKOPPYIIIHOHHOTO
MOBEICHUS

Poccun, noctuxenusam Poccun B Hayke, HCKyCCTBE,
CIIOPTE, TEXHOJIOTUSAX U TPYIIE;

OBnajieHue YHUBEPCAJIbHBIMU  PETYISTUBHBIMU
JNEUCTBUSIMU: B) OMOIMOHAIBHBIA  MHTEIJIEKT,
MpeIoararonuii chOpMUPOBAHHOCTE:
--CaMOCO3HAHUsS,  BKJIIOYAIOIICIO  CIIOCOOHOCTH
MMOHUMAThL CBOC DMOIMOHAILHOE COCTOSHHE, BUICTh
HarpaBJIeHUs pa3BUTHS COOCTBEHHOM
SMOILIMOHANBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpETyJIMPOBAHUS, BKIIFOYAOIIETO

HUHTETpaJl; YMCHUC HAXOAUTH NPOU3BOJHBIC 3JICMCHTAPHBIX

¢GbyHKIUH, UCIIOJIb3YS CIPaBOYHbIE MaTepuabl;
UcclenoBaTh B MPOCTEHIIMX ciaydasx (QyHKIUM Ha
MOHOTOHHOCTb, HaXOJUTb HauOoJbLINe
U HauMEHbIIWE 3HA4YeHHs (QYHKIMHA; CTPOUTh TIpaduKu
MHOTOYJICHOB c UCIOJIb30BAHUEM anrmapara
MaTeMaTHYeCKOIro aHaINu3a; IPUMEHSATh NPOU3BOIHYIO MIPH
pelleHny 3aJad  Ha JBHXKEHHWE, peuarb IPaKTUKO-

OpPUEHTUPOBAHHBIC 3a/la4l Ha HAUOOJIbIINE U HaUMEHbIINE
3HAYEHMS], HA HAXO0XKJICHHUE ITyTH, CKOPOCTH U YCKOPEHHS;
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CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHE, CIIOCOOHOCTH
aJIalTUPOBAThCd K HMOLMOHAIBHBIM H3MEHEHUSIM
U TIPOSIBIISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;;

- BHYTpPEHHEI MOTHUBAIIUH, BKJTIOYAIOIIEH
CTPEMJICHHE K JOCTI)KCHHIO 1M U  YCIIEXy,
ONTUMHU3M, UHULIUATUBHOCTh, YMEHHE JIEHCTBOBATD,
HCXOJISl U3 CBOMX BO3MOKHOCTEH;

- OMIATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATH
SMOIIMOHAIBHOE COCTOSIHHE JIPYTUX, YUYUTHIBATH €0
MIPH OCYILIECTBICHUN KOMMYHHUKAIIMH, CIIOCOOHOCTD
K COYYBCTBHUIO U CONEPEKUBAHUIO;

- COLIMATIBHBIX HaBBIKOB, BKJIFOYAIOIIIUX
CIIOCOOHOCTh BBICTpaMBATh OTHOIICHUS C JIPYTHUMH
TOObMU, 3a00THTBCS, TPOSBIATH HHTEpPEC U
pa3permaTth KOHQIHKTHI

- YMETh pellaTh TEKCTOBBbIE 33Ja4M Pa3HbIX TUIIOB (B TOM
Yrciie Ha MPOLEHTHI, JOJIM U YacTH, Ha JIBWXKEHHe, padory,
CTOMMOCTbh TOBapOB W YCIYT, HAJOTH, 33Ja4yd U3 o01acTu
yIpaBICHUS JUYHBIMU M CeMEHHBIMU  (UHAHCAMHU);
COCTaBJIATh BBIPAXKECHUS, YpPaBHEHHS, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIIOBHUIO 3aJa4M, HUCCIEAOBAaTh IOJY4YECHHOE
pelleHne 1 OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

- yMETh ONepUpOBaTh cpenHee
apupMeTHyecKoe, MenuaHa, HauOosblIee W HAMMEHBIIEe
3HAUEHUs, pa3Max, JIUCHEPCUs, CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBOrO HabOpa; yMEHUE U3BIIEKAaTh, HHTEPIIPETUPOBATD
uHbOpMaIlMIO, TPEACTaBIEHHYID B  Ta0iulax, Ha
IuarpaMmmax, rpaukax, OTpaXKarollyr0 CBOMCTBA peabHBIX
IPOLECCOB U SBJICHUHN; MNPEACTaBIATh HHPOpPMALMIO C
NOMOIIbI0  TabNMIl U JAMarpaMM; HCCJIE10BATh
CTaTUCTUYECKUE JJaHHBIE, B TOM qucie
C TNpUMEHEHHEM TIpaUUECKUX METOJI0OB M AIIEKTPOHHBIX
CPEICTB;

- yMETb ONEPUPOBATH NOHATHSAMM: CIY4alHBIA OIBIT
U CilydaiiHOe cOOBbITHE, BEPOATHOCTh CIIYy4aifHOTO COOBITHS;
YMEHHME BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
rpadUyecKux METOO0B; MPUMEHATH (HOPMYJIbI CIIOKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (DAKThl U
(dbopMysBl MpU PELICHUWH 33/a4; OLEHHMBATh BEPOSTHOCTH

IIOHATUAMMU:

peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIyYallHbIMM  BEJIWYMHAMH; YMEHHE IPUBOJUTH
MpUMepbl  TPOSBICHUS 3aKOHA OONBIIMX 4YHCEl B

MIPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;
- yMeTb BBIOMpPATh NOAXOJSAMIMA HW3YYEHHBI MeToJ
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JUIsL pelleHus 3a/Jadd, paclo3HaBaTb MaTEMaTUYECKHE
(GakTel W MaTeMaTHYECKHE MOJEIM B NPUPOAHBIX H
OOIIIECTBEHHbIX  SIBIEHUSAX, B  HCKYCCTBE; YMEHME
OPUBOJUTH  IIPUMEPBl  MATEMAaTHYECKUX  OTKPBITHH
POCCUICKON U MUPOBOW MaTeMaTHUYECKOW HAYKH

OK 07. CogeiicTBoBath
COXPAHEHUIO OKpYKaroIen
cpenpl,
pecypcocOepexeHHIo,
PUMCHSITh 3HAHUS
00 UW3MEHEHHWH KIUMarTa,
IIPUHIUIIB OepexIINBOro
MPOMU3BOJACTBA, 3P(HEKTUBHO
JIEHCTBOBATH

B YPE3BBIYANHBIX CUTYAIIUSIX

B 06mact 5K0I0ruYecKoro BOCIIUTAHUS:

- AaKTUBHOE HENpUsATHE JEHCTBUH, NPUHOCAIINX
BpEJl OKPYXaOUIEH Cpeae;

- yMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIC
HKOJIOTUYECKHE TIOCIIEACTBUSL TPEATPHHUMAEMBIX
NEICTBHI, MPEIOTBPALLATh UX;

- pacIIupeHue OIbITa AeSTETLHOCTH KOJIOTHYECKON
HaIpPaBJICHHOCTH;

OBnanenue YHHUBEpCAIbHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU:

0) 0a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

- paspabaThiBaTh IUIaH pEIIEHUS MpoOJIeMbl C
YU4EeTOM aHajiW3a WMEIOIIUXCS  MaTepHaJbHBIX
Y HEMaTepUaJIbHBIX PECYPCOB;

- OCYIIECTBIATH  II€JICHANPABICHHBIN
IepeHoca  CpeAcTB U CHoco0OB

B PO eCCHOHANTBHYIO CPENY;

- YMETb MEpPEHOCHThb 3HAaHHS B I103HABATEIbHYIO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEIEATEITLHOCTH,
OBnazieHHe  YHHUBEPCAJIbHBIMH  PEryJISTUBHBIMU
JEACTBUSAMMU:

0) CaMOKOHTPOJIb!

- JlaBaTb OIEHKY HOBBIM CHUTYyallUsM, BHOCUTh
KOPDPEKTHBBl B JICATENBHOCTb, OLIEHUBATH
COOTBETCTBHE PE3YyIbTATOB LIEISIM

y4eOHBIMU

IIOUCK
NEeNUCTBUS

- BJIAJETh METOJAAMH JIOKa3aTeJIbCTB, aJTOpPUTMaMU
pelieHuss 3anay; ymeHue (OpMYIHUpPOBATh OIpEIeICHHs,
AKCHOMBI ¥ TEOPEMbI, TPUMEHATH MIPOBOJIUTH
JT0Ka3aTeJIbHbIE PACCYKIACHUS B XO/1€ PELLIEHUs 3aay;

- YMETh ONEPUPOBATH MOHATUIMU: (DYHKILIKS, HETIPEPHIBHAS
GbyHKIUS, TPOU3BOJHAS, MEepBOOOpa3Has, OINpeAeNeHHBIN
MHTErpajl; YMEHUE HAXOJUTh MPOU3BOHBIC 3JIEMEHTAPHBIX

HX,

GbyHKINH, UCITIONIB3YsI CIIPaBOYHBIC MaTepuasbl;
uccienoBaTb B MPOCTEMIIMX ciaydasx (yHKOUM Ha
MOHOTOHHOCTb, HaXOJIUTh HauOoJIbIINe

U HauMEHbIIME 3HA4YeHHUs (QYHKIMH; CTPOUTh TIpaduKu
MHOTOYJIEHOB c UCIOJIb30BAHUEM anmapara
MaTEMAaTUYECKOTO aHaJIn3a; IPUMEHATh IIPOU3BOIHYIO IIPU
pellleHMr 3aJad Ha JBW)KCHME; peIlaTbh IPaKTUKO-
OpUEHTUPOBAHHBIE 33J]a4l HAa HaHOOJbIINE U HaUMEHBIIINE
3HAUEHUs, HA HaXOXJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEepPUPOBATh MOHATUSAMU: pallMoHaIbHast yHKIMS,
NIOKa3aTeNbHasI byHKIHSA, CTETICHHAs byHKIHS,
norapudmuyeckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkuM, oOpaTHble QYHKIUHU; YMEHUE CTPOUTH IpaduKu
W3Y4YEHHBIX  (QYHKIMH, HCIOJIb30BaTh TpaQuUKU  MpH
M3Y4EHHMH NIPOLIECCOB U 3aBUCUMOCTEN, IPU PEIICHNUH 33]1a4
U3 Jpyrux Y4eOHBIX MPEeIMETOB U 337ad M3 pPealbHOM
KU3HU; BbIpakaTh (opMynamMH 3aBUCUMOCTH MEXITY
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BCINMYMNHaAMU,

- YMCTh pClIaTh TCKCTOBLIC 3ala4d PA3HBIX TUIIOB (B TOM
4rciie Ha MPOLEHTHI, JOJIHM U YacTH, Ha JIBIXKCHHE, padory,
CTOMMOCTh TOBapOB M YCJIYT, HAJIOTH, 33Ja4d M3 O0JIACTH
yIpaBICHUS JUYHBIMU H  CEeMEHHBIMU  (UHAHCAMH);
COCTAaBJISITb BBIPAKCHHA, YPAaBHCHHA, HCPABCHCTBA U HX
CHCTEMBI TI0 YCJIOBUIO 3a/Ia4yM, HCCJICIOBATh IOJIYYCHHOC
pEIICHHE U OIICHUBATH MPABAONOJO0OHOCTh PE3YIbTATOB;

- YMEThb ONEPUPOBATH MOHATHUAMM: CIYYaWHBIA OIIBIT
U CIIy4aiiHOe COOBITHE, BEPOSTHOCTH CIIYYaHOTO COOBITHS;
YMEHHUE BBIYHCIATH BEPOSTHOCTh C HCIOJIB30BaHUEM
rpadM4ecKux METOJIOB; MPUMEHATh (OPMYJIbI CIIOKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOHMHATOpHBIE (HAKTHI |
(GbopMyJIBI TIpU PEIICHUH 337a4; OICHUBATh BEPOSTHOCTH
peajbHBIX  COOBITMH; 3HAKOMCTBO CO  CIIy4aiHBIMHU
BEIMYMHAMU; yYMEHHE MPUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHA OOJBIIMX YHCEN B IMPUPOJIHBIX U OOILIECTBEHHBIX
SABJICHUAX

- yMeTh ONEpUpOBATh TMOHITHSIMH: TOYKA, TMpsAMasd,
TUIOCKOCT, MIPOCTPAHCTBO, JBYTpaHHBIN yroi,
CKpCHIUBAIOIIHUECS MpsMbIC, napaajiCJIbHOCTb n
MEPIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl MEXKIy
OPSIMBIMU, YTON MEXAY NPSIMOH U TMJIOCKOCTBIO, YroOl
MEXIY TUIOCKOCTSIMH, paccTosiHue oT TOYKH
JI0 IIOCKOCTH, PAacCCTOSTHUE MEXIY INPSAMBIMH, pPACCTOSHUE
MCKAY IIIOCKOCTAMU, YMCHUE HCII0Jb30BaTh MpU PECIICHUN
3ama4  HW3yuyeHHbIe (AKTBl M TEOPEeMbl IUIAHUMETPHH;
YMEHHE OIIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUpa;
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- YMETb ONEPUPOBATH MOHATUSIMHU: MHOTOTPaHHUK, CEUEHUE
MHOTOTpaHHHUKa,  KYO, napajuienenunesn, — Ipusma,
nupamuzia, Gurypa M MoBEpXHOCTb BpallleHMs, LMJIUHID,
KOHyC, 1Imap, cdepa, ceueHuss (QuUIypbl BpalleHus,
IUIOCKOCTh, Kacamomiasicss cdepsl, HIUHIpA, KOHYCa,
IUIOL[a/lb TOBEPXHOCTH IHUpaMMJbl, INPU3MBI, KOHYCa,
LWIKMH/Ipa, I01a1b chepbl, 00beM KyOa, IpsSIMOYTOJIbHOTO
napajulelienunena, NUPaMHUIbl, NPU3MBI, LWIMHIPA,
KOHyca, IIapa; YMEHHE U300pakaTb MHOIOI'PaHHUKU
U TOBEpPXHOCTU BpAlllEHUS, HX CEUEHUs OT pPYyKH, C
IIOMOLIBI0 YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX
CPEICTB;  YMEHHME  pACIO3HaBaTb  CHUMMETPUIO B
IPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPaBUJIbHBIC
MHOTOTpaHHUKH;

- yMeTb  ONEpPUPOBaTb  MOHATHAMHU:  JBUKCHHE
B TPOCTPAHCTBE, MOAOOHbIE (GUTYphl B MPOCTPAHCTBE;
HCIIOBb30BAaTh OTHOLICHHWE IUIONIAJEH IOBEPXHOCTEN U
00BEMOB NMOAOOHBIX (PUTYp MIPU PEIICHUH 33]1aY;

- YMeTb BBIYHMCIATH I€OMETPUYECKHE BEIUYMHBI (IJIMHA,
yroja, Ijomans, o00beM, IUIOM@AAb  IOBEPXHOCTH),
HCIOJIb3YS U3yUEHHBIE (POPMYIIBI U METOBL;

- YMETh ONEpUPOBATh NOHITUSIMU: MPSIMOYTOJIbHAs CUCTEMA
KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOpP, KOOPIMHATHI
BEKTOpa, CKaJSIPHOE  IPOU3BENEHUE, Yrol  MEXKAY
BEKTOpPAaMH, CyMMa BEKTOpPOB, NPOMU3BEICHHE BEKTOpAa Ha
YHCIIO; HAXOAWTh C T[OMOIIBIO M3YyYEHHBIX (opMyI
KOOpJMHATBI CEPEINHBI OTPE3KA, PACCTOSTHUE MEXKY ABYMS
TOYKAMH;

- yMeTb BBIOMpPATh NOAXOJSAMIMA HW3YYEHHBI MeToJ
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JUIsL pelleHus 3a/ladd, paclo3HaBaTh MaTEMaTHYECKUE
(GakTel W MaTeMaTHYECKHME MOJINIM B MPUPOAHBIX H
OOIIIECTBEHHbIX  SIBIEHUSAX, B  HCKYCCTBE; YMEHME
OPUBOJUTH  IIPUMEPBl  MATEMAaTHYECKUX  OTKPBITHH
POCCUICKON MU MUPOBOM MaTeMaTHYECKOU HAYKH
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2. CTPYKTYPA U COAEPKAHUE YYHEBHOTI'O IIPEJIMETA

2.1. O0beM yueOHOI JMCHUIIIMHBI M BUABI Y4e0HOH padoThl

Buj yueOHoi1 padoThI

O0beM yacoB

O0bem yueOHOTO npeaMeTa 242
O0beM yueOHBIX 3aHATHH 234
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHHe 98
1a00PaTOPHO-TIPAKTUYECKUE 3aHSATHUS 136
KoncyabTanus 2
IIpomeskyTounas arrectauus B Gopme IK3aMeHa BO 2 ceMecTpe 6
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2.2. TemaTnuyeckuii mJiaH u coaep:xanue yueonoro npeamera MATEMATHKA

Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(PecCHOHAIBLHO

HaumeHoBaHue pa3jie/ioB . O0bem | Dopmupyembie
" TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHUS, IPHUKJIATHON yacoB | KOMIETeHIH
MOAYJIb (IIPY HAJITUYMH)
1 2 3 4
OcHoBHoOe coJep/kaHue

Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18

Tema 1.1. Copnepxxanue yueOHOIo MaTepuaJa 2

Llens u 3anaun mareMaTuky | Llenb v 3agaun MaTeMaTHUKU IPU OCBOGHUU CIELMAIbHOCTU. ba3oBble 3HAHUA U YMEHMS

[IpYU OCBOCHUU [0 MaTeMaTUKe B NPOPECCHOHANbHONW U B MOBCEAHEBHOW AEATEIbHOCTU. MHOXKECTBO,

CIELUAIBHOCTH. orepauuy HaJ MHOXecTBaMu. /Iuarpammsl Diniepa—Benna. Vcnonb30Banne Te0OpeTUKO-

MHokecTBa U JIOTHKA MHOKECTBEHHOI'0 ammapaTa Jjsi OINMCAaHUS pEaIbHbIX IPOLIECCOB M SBJICHUM B
npoeCCUOHATBLHON JEATENbHOCTH, IpPU pEIIeHUH 334ad U3 JPYruX JAUCLUILIUH.
Onpenenenue, Teopema, CleJICTBUE, 10Ka3aTEIbCTBO

Tema 1.2. Copnepxxanue yuyeOHOIro MaTepuaJia 2

Yucna v BIYMCIECHUS Hatypanbnble u nensie uucna. llpusnHaku nenumocty 1enbix ducesn. PannoHaibHbIE OK 01,
yricia. OOBIKHOBEHHBIE U AECATUYHBIC APOOH, MPOLIEHTHI, 0ECKOHEYHBIE TEPHOANYECKIE OK 02,
npodu. Apudmerndyeckue OINEepalud C pPalUOHAIBHBIMHM YHMCIaMHU, NPeoOpa3oBaHUA OK 03,
YUCJIOBBIX BBIpaXEHUU. JleWCTBUTENbHBIE YMCia. PallMoOHaIbHBIE M MPPALMOHAIbHBIC OK 04,
yuciaa. ApupMeTHueckue omnepanuu ¢ JAeHCTBUTEIbHBIMH uuciamu. [Ipubnnxénnble OK 05,
BBIUMCJICHMS], TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbTaTa BHIYMCIEHUN OK 06

Tema 1.3 Copepxanue yueOHOIro MaTepuasa 4 OK 07

ToxnectBa u ToxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUS. YpaBHEHHE, KOPEHb YpaBHEHHUS.

TOXKICCTBCHHBIC HepaBeHcTBO, pemieHne HepaBeHCTBa. MeToa nHTepBanoB. Pemenue nensix 1 1pooHo-

MpeoOPa3OBAHHL. palMOHANIbHBIX YpaBHEHUHW M HepaBeHCTB. [IprMeHeHue ypaBHEHMIl M HEpaBEHCTB K

YpaBHEHUS pELICHNI0O MaTeMaTHYeCKUX 3aJa4 U 3aJa4 U3 pa3IudHbIX 00JacTel HayKu M pealbHOMN

1 HEPABeHCTBA #13HN. CUCTEMBI U COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUN U HepaBeHCTB. CHCTEMBI
JMHENHBIX ypaBHEHMH. PeleHne mpukiIagHbIX 3a/1a4 C IOMOIIBIO CUCTEMBI JTMHEHHBIX
ypaBHEHUU

Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/AepP:KaHHe (Coaep:KaHue MPHUKJIIATHOIO 4

HpOLICHTHBIC BBIYMCIICHUSA

MOYJIsT)
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B IIpo(hecCHOHANBbHBIX

HpI/IMeHeHI/Ie z[po6e171 U IIPOLUECHTOB I PEHICHUSA NPHUKIAJIHBIX 3aJdad HU3 pa3JIndHBbIX

3a7a4ax oTpacieil 3HaHMM W peanbHOW JKM3HU. [IpHOMKEHHBIE BBIYMCICHUS, MpPaBUIIA
OKpYyIJIGHUS, NPUKHIKA M OLEHKa pe3ylibTaTa BbIYMUCICHUH. Pa3Hble crnocoObl
BBIYUCIICHHUS] TPOLEHTOB. [IpoIeHTHBIE BBIUUCIECHUS B NPOQPECCHOHATBHBIX 3a/1auax.
IIpuMeHeHrnEe ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a7ad U 3a1a4 U3
pa3IMYHBIX 00J1aCTe HAYKH U PEATbHOM KU3HH
Tema 1.5. Conep:kanue y4eOHOT0 MaTepuaJia 2
IlocienoBaTenbHOCTH [MocnenoBaTenbHOCTH, CIOCOOBI  3amaHus  IIOCIENOBATEIbHOCTEH. MOHOTOHHEIE
U IIPOTPECCUH [I0CJIEI0BATENbHOCTU. ApupMeTHuecKass U reoMerpuyeckas rnporpeccuu. beckoHeuHo
yObIBaromiasi reomerpudeckass mporpeccus. CyMMa OECKOHEYHO  yOBIBAarOIICH
reoMerpuueckoi mnporpeccur. PopMysa CIOXHBIX NpOLEHTOB. lcnons3oBanue
IIPOIPECCUU JIJISl pPELICHMsI peaJIbHBIX 3a/1a4 MPUKJIIAJHOIO Xapakrepa
Tema 1.6. Coaep:xxanue yueOHOro MaTepuaJia 4
®yHKIMU U rpaduKu Oynkus, crnocodbl 3amanus ¢yHkuuu. ['padpuk ¢(yskuun. BzanmHO 0OpaTHBIC
¢ynkuuu. O6nacTh onpeneneHuss 1 MHOXECTBO 3HaueHMH ¢QyHkuuu. Hymu ¢yHkium.
[TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIC PYHKIIUU
Kontpoabnas padora no pasgeny 1. BxogHoil KOHTpOIb
Pa3nes 2. Ctenenn u kopuu. CTeneHHasi, mokazaTeJbHas M Jjorapupmuyeckas pyHKumuu 42
Tema 2.1. Copepxanue yueOHOro MaTepuasa 4
ApudmeTnieckuit KopeHb Apudmernueckuil KopeHb HaTypaibHOH cremeHu. J[leiicTBus ¢ apupMeTHUeCKUMHU
N—Oi1 CTEIECHHU. KOPHSIMH N—OW CTEIIECHH.
Tema 2.2 Copepxanue yueOHOIro MaTepuasa 4 OK 01
Crenenu. CtannapTHas Crenenb ¢ uensiM nokaszareneM. CtannapTtHas (opma 3anucu ASHCTBUTEIBLHOTO YHCIA. OK 02’
dopma 3anucu Hcnonb3oBanue noaxozsmeil GopMbl 3amucu JeMCTBUTENBHBIX YUCEN JUIS PELIeHUs OK 03’
JIEHCTBUTEIILHOTO YUCIIa IPAKTUYECKUX 3aJad M MpeJCcTaBieHUs JaHHbIX. CTeneHb ¢ paluOHAIBHBIM OK 0 5’
nokasaresneM. CBoiicTBa ctenenu. [IpeoOpa3oBanue BblpakeHU, CoOAepKaLINX CTENEHN OK 0 6’
C pallMOHAJIILHBIM ITOKa3aTeIeEM OK 07’
Tema 2.3. Copnepxanue y4eOHOIro MaTepuaJa 2
CrenenHas QyHKIHS CrenenHass QyHKIMS C HATypaJIbHBIM U IIeJbIM Toka3aTteneM. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs n-0il cTeNeHn
Tema 2.4. Uppanuonansusie | CoaepxaHue y4eOHOro MaTepuasia 6
YpaBHEHHUS U HEPABEHCTBA | PenieHne nppallioHAIbHBIX YPaBHEHUI U HEPABEHCTB
Tema 2.5. IlokazaTenbHble Copepxxanue yueOHOIro MaTepuasa 6
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YpaBHCHUA 1 HCPAaBCHCTBA

IToxazaTennHBIE YpaBHCHH 1 HCPpAaBCHCTBA

Tema 2.6. Coaepxxanue yueOHOIro MaTepuasa 6
Jlorapudm umcna. Coiicta | Jlorapubm umcna. Jlecatuunble W HarypanbHble Jorapudmel. IIpeoGpasoBanue
JorapugpmMoB BBIPOKEHUH, CONIEpKAIUX JOTapruPMBbl
Tewma 2.7. Iloka3arenbHas Conep:kanue y4eOHOT0 MaTepuaJia 8
U JorapupmMudeckas [TokazarenpHas u Jorapudpmuyeckas (QyHKIUM, WX CBOMCTBA U  TpaduKH.
GbyHKIIMY, ypaBHEHUS, Jlorapudmuueckue ypaBHEHUSI U1 HEPABEHCTBA
HEPABEHCTBA
Tewma 2.8. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/ep:KaHHe (CoJep:KaHue MPHUKJIATHOIO 4
Jlorapugmsl B mpupoie MOJYJIsT)
U TEXHUKE [Tpumenenue norapudma. Mcropus pazButus marematuku. Jlorapudmuueckas cnupanb
B mpupoje. Ee maremarnueckue cBoiicTBa. Mcnomb3oBanue rpadukoB (QyHKIUH IS
MCCJICIOBAHMSI POLIECCOB M 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MIPH PEIICHUH 33]a4 U3
pa3IUYHbIX 00J1aCTe HAyKH U pealibHOM JKU3HU
Tema 2.9. Coaep:xanue yueOHOT0 MaTepHaJia 2
[IpumeHneHue ypaBHEHUH, Hcnons3oBanue rpadgukoB (YHKIUN Ui peUICHUs YpaBHEHUN U JIMHEHHBIX CUCTEM.
CUCTEM U HEPABEHCTB [IpumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHHUI0 MATEMaTUYECKUX 3a/1ad U
K PEILIeHUIO 3a/1a4 3a]1a4 U3 pa3IUYHbIX 00J1aCTel HAYKU U pealbHON )KU3HU
Kounrposabnas padora o paznemny 2
Paznen 3 IlpsiMble 1 nJ10cKOCcTH B pocTpaHcTBe. KoopaAMHATHI M BEKTOPBI B IPOCTPAHCTBE 30
Tewma 3.1. Conep:xanue yueOHOTo MaTepuaJia 4
IToBropenue nmnanumeTpuu. | OcHoBHble QUrypbl, (akTel U TeopeMbl MIaHUMETpUU. OCHOBHBIE TOHSITHS
OcHOBHbIE IOHATHSA crepeomeTpun. Touka, TpsAMas, IUIOCKOCTb, HpocTpaHcTBO. Ilonstue 00
CTEpPEOMETPUN AKCHOMaTHYECKOM IIOCTPOECHUHU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 OK 01,
HHX OK 02,
Tema 3.2. Cozep:kanme y4e60HOro MaTepuaja 6 OK 03,
[IpsiMble U TIIOCKOCTH B3anMHoe pacronioxkeHne NpsMbIX B IPOCTPAHCTBE: IIepeceKaroIuecs, napauieibHble U OK 05,
B IPOCTPAHCTBE. CKPEIINBAIOIIUECS MpsAMbIe. [lapaiebHOCTh TPSIMBIX U IDIOCKOCTEN B MPOCTPAHCTBE: OK 07

[TapayenbHOCTh NPSMBIX,
IPSIMOM M TNIOCKOCTH,
IIJIOCKOCTEN

napajulejbHble  MpsMbIE B IPOCTPAHCTBE, NAPALIEABHOCTb  TPEX  IPIMBIX,
MapaJUIEIbHOCTh NPSIMOM M IUIOCKOCTU. YTJIBI C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIYy NpsAMBIMH B INPOCTpaHCTBE. llapaiienbHOCTh IJIOCKOCTEH: IMapajulelIbHbIE
IJIOCKOCTH, CBOWCTBA MapaJuleNIbHBIX IUIOCKOcTed. lIpocrelimme mpocTpaHCTBEHHBIE
(GUrypsl Ha MJIOCKOCTU: TETpa’p, KyO, Mapajuiesenues], HIOCTPOCHHE CeUeHHH

26




Tewma 3.3.
[IepnieHIUKYIAPHOCTH
IPSIMBIX

U IJIOCKOCTEH

Conep:kanue y4eOHOT0 MaTepHuaJia

IlepneHguKyISIpHOCTE NPAMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPsMBIE B
IIPOCTPAHCTBE, NMPSMBIEC MAapaJUICIbHbIE U NEPIEHAUKYIISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIAPHOCTH NMPSAMOM U IIOCKOCTH, TEOpeMa O NPSIMOU NEPIECHAMKYJIIPHON
IUIOCKOCTH

Tema 3.4. Copnepxxanue yueOHOIo MaTepuasa 4

VYriasl MeXAY NpAMBIMU VYrael B NPOCTPAHCTBE: Yoyl MEXIy MNPsIMOM M IJIOCKOCTBIO, JIBYTpaHHBIA Yrodi,

U TUIOCKOCTSIMU JUHENHBIA yroj ABYrpaHHOro yria. IlepneHaukynsp M HaKJIOHHBIE: PAacCTOSHHUE OT
TOYKU JIO TUIOCKOCTH, PAacCTOSIHME OT HPSMOM 10 IUIOCKOCTH, HPOEKIHs (Urypsl Ha
IUIOCKOCTh. llepneHauKyasspHOCTh IUIOCKOCTEH: NMPU3HAK MEPHEHAUKYISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX nepreH IuKyIIspax

Tewma 3.5. Conep:xanue yueOHOTro MaTepHaJia 4

Koopaunats! 1 BEKTOPBI Bekrop Ha miuockocth M B mpocTpaHcTBe. CJI0O)KEHME M BBIYMTAHUE BEKTOPOB.

B IIPOCTPAHCTBE YMHOKEHHE BeKTOpa Ha uucio. PasnokeHue BekTopa N0 TpEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBwiio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX C NPUMEHEHUEM
IIpaBUJI ACUCTBUM ¢ BeKTOpaMu. IIpsMoyrosnbHas cucteMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunats! Bekropa. [Ipocrelimme 3agaun B KOOpAMHATAX. YTOJI MEXAY BEKTOPaMH.
CkanipHOE TNpPOM3BEACHHE BEKTOPOB. DBbluncCiieHHE YIIOB MEXIy MPSAMBIMH U
10ckocTsiMU. KoopimHaTHO-BEKTOPHBIN METOJ IIPU PELIEHUH FEOMETPUYECKUX 3a1a4

Tewma 3.6. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO 6

[Tpstmble U IIIOCKOCTH MOJYJIsT)

B IIPAKTHUYECKHX 3aJa4ax PacrionoxxeHue mpsiMBbIX M IUIOCKOCTEH B OKpy’KaroleM Mupe (Ipupoje, MCKYCCTBE,
apXUTEKType, TEXHUKE). Penienne npakTuKo-opueHTUPOBAaHHBIX 3ajau

Tema 3.7. Copepxanue yueOHOIro MaTepuasa 2

Pemenue 3anau. [Ipsimeie Pemenue 3a1ay Ha HAXOKIEHNE N'€OMETPUUECKHUX BEJIMUMH C UCIIOJIb30BAaHUEM arrapara

U IUIOCKOCTH, KOOPIUHATEl | BEKTOPHOW aJreOpbl

U BEKTOP KonTpoJsbHnas pa6ora no paszgeny 3

Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKINH 28

Tema 4.1. Conep:xanue yueOHOro MaTepuaJia 6

OCHOBBI TPUTOHOMETPUHU CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCIOBOTO  apryMeHTa. Tpuronomerpruueckass  OKpPYKHOCTB, OIpezesIeHne
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

Tema 4.2. OcHOBHBIE Copepxxanue yueOHOIro MaTepuasa 6
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TPUTOHOMETPUUYECKHUE [IpeoOpa3zoBaHre TPUTOHOMETPUYECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPHUCCKHUE OK 02,
TOKJIECTBA bopmybl OK 03,
Tema 4.3. Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 04,
Tpuronomerpuueckue Oynkuus. [lepuognueckue ¢pynkunu. Tpuronomerpudeckue (GyHKIHU, UX CBOHCTBA U OK 05,
(GyHKLUH, X CBOICTBA U rpaduku OK 06
rpaduKu
Tema 4.4. Copneprkanue y4eOHOro MaTepuasa 6
Tpuronomerpuueckue Pemienne  TpuroHomeTpuueckux — ypaBHeHMH. IIpuMepel  TPUTOHOMETPHUYECKHUX
YpaBHEHMsI U HEPABEHCTBA | HEPABEHCTB
Tema 4.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/AepP:KaHHe (Codep:KaHue MPHUKJIAJTHOIO 2
Hcnonb3oBanue MOJLYJIsT)
TPUTOHOMETPUHU [IpoBeneHne MPaKTUYECKUX pacyeToB Mo (opMyrnaMm TpuroHoMmeTpuu. Mcmonb3oBanue
B IIpodecCHOHATBHOM rpadukoB (QYHKUMHA S HUCCIENOBAHMS TPOLIECCOB M 3aBUCHUMOCTEH, KOTOpbIE
chepe BO3HUKAIOT NPU PELICHUHU 3a]1a4 U3 IPYTHX YYEOHBIX TUCHUIUIMH U pealbHON KU3HU
Tema 4.6. Conepxanue yueOHOIo MaTepuaJa 4
Pemienue 3anau Tpuronomerpuyeckue GyHKLINHU, TOXKIECTBA U YPaBHEHUS
TPUTOHOMETPUU Kounrpoabnas padora no pazneny 4
Pa3nen 5. MHOrOrpaHHMKH M TeJjia BpamieHust 34
Tema 5.1. Conepxxanue yuyeOHOIro MaTepuasa 8
MHororpanHuku [TonsiTue MHOrOrpaHHHMKa, OCHOBHBIE DJJIEMEHTbl MHOTOTPDAHHMKA, BBIIYKJBIE W
HEBBINMYKJIblE MHOTOIPAHHMKH;, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yroiabHas
IpU3Ma; IPaHU U OCHOBAHUS MPU3MBIL; NIPsIMast U HAKJIOHHAs IPU3MBbI; OOKOBas M MOJIHAs
NOBEpXHOCTh Npu3Mbl. [lapamnenenunesn, NpsSMOYTOJbHBIM Mapayjiesenunes U €ero OK 01,
cBoiicTBa. [lupamuaa: n-yronpHas nupamMuja, TpaHd U OCHOBAaHUE MUPAMUIbI; OOKOBas OK 02,
U TOJIHAs TOBEPXHOCTh MUPAMU[bI; MpPaBUIIbHAS W yCeU€HHas NMUpaMUAA. DJIEMEHTHI OK 05,
OpU3Mbl U TIHpaMHbl. BeluncieHre 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, JUaroHaiH, OK 06
yTIIbl OK 07
Tema 5.2. Copnepxanue y4eOHOIro MaTepuaJa 6
[TpaBunibHBIE ITpaBuiIbHBIE MHOTOIPDAaHHUKM: IOHSATHE NPAaBUIBHOTO MHOIOIPDAHHUKA; IpaBUJIbHAA
MHOTOTPaHHHKH. npu3Ma ¥ IpaBUIIbHAS MUPAMMJIA; MIPaBWIIbHAS TPEYrojbHAs MUpaMUJa U IMPAaBHIbHBIN
[Tnomane moBepxXHOCTH TeTpa’ip; KyO0. IlpeacraBienue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTAdJIp, JOJACKAdIp U
MHOT'OI'PaHHUKOB ukocasip u ap. CedeHus npusMbl U nupamuibl. [lnomans GOKOBON MOBEPXHOCTU U

MOJTHOM IOBCPXHOCTHU HpHMOﬁ MMPpU3MBbI, TIOHIAb OCHOBaHHﬁ, TCOpEMa O 0OKOBOM
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MOBEPXHOCTU NpsAMON mnpu3Mbl. [lmomans OOKOBOM IMOBEPXHOCTH M IOBEPXHOCTH
NpaBWIBHON NHpaMuIbl, TeOpeMa O IUIOMAAW OOKOBOW IOBEPXHOCTH YCEUEHHOU
UPAMU/IBI

Tema 5.3.
Tena Bpamenus

Coaep:xanue yueOHOT0 MaTepHaJia

[{wimHapuyeckass MOBEPXHOCTb, OOpa3yrolMe LWIMHAPUYECKONW IIOBEPXHOCTH, OCh
LWIMHIpUYECKON noBepxHOcTU. llunuHap: ocHoBaHMST U OOKOBas IOBEPXHOCTD,
oOpasyromias M OCb, IUIOMAAb OOKOBOM M mMONHOM noBepxHocTu. KoHuueckas
MOBEPXHOCTh, 00pa3yrone KOHHYECKOW MOBEPXHOCTH, OChb M BEPIIMHA KOHHYECKOU
nosepxHocTu. KoHyc: ocHOBaHME M BepllIMHA, 00pa3yrolias U OCh, IUIOIaAb OOKOBOH U
MIOJIHOM TOBEPXHOCTU. YCEUEHHBIM KOHyc: oOpa3ylollde M BbICOTA, OCHOBAaHUS MU
6okoBas nosepxHocTb. Cdepa u map: LEHTp, paanuyc, JMaMeTp, IJIOLIab OBEPXHOCTH
chepsl. Bzaumnoe pacmonoskeHue chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, miomanp chepsl. M3o0pakeHue Ten BpalleHuss Ha IUIOCKOCTH. Pa3Béprka
LWIMH]Ipa U KOHYyca

Tema 5.4.
OO0BEMBI U TUIOLIATH
MOBEPXHOCTEH Tell

Coaep:xanue yue0HOro MaTepHaJia

[Tonsitue 06 00BEMe Tena B mpoctpancTBe. OCHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema
00 00BEMe MPSAMOYTOIBHOTO TapauIeNIeHIeaa U CISACTBUS U3 He€. 00beM MUPaMHIbI 1
npu3Mbl. O0bpEM MHApa, Konyca. O0BEM mapa u wiomans chepsl. [logodHbIe Tena B
npoctpaHcTBe. COOTHOIIEHUS MEXY TUIOIMIASIMH TOBEPXHOCTEH, 00BbEMaMu OJOOHBIX
ten. CedeHus: mumHApa (MapaielbHO W TEPIEHAUKYISIPHO OCH), CEYEHHUs KOHyca
(mapayuielbHOE OCHOBAaHMIO U TPOXOJsIiee 4Yepe3 BEpUIMHY), CEYeHHs Iapa.
MHororpaHHuK, ONHMCaHHBIM OKOJIO cepsl; chepa, BOUCaHHAsT B MHOTOTPAaHHUK WM B
TEJIO BpaIlleHUs!

Tema 5.5.

JIBuKeHue B MPOCTPAHCTBE.
CeueHust 1 KOMOMHAIINT
MPOCTPAHCTBEHHBIX (QUTYD
B IIpo(heccuoHaNbHBIX
3aJadax

IIpodeccuonaibHO OpHEHTHPOBAHHOE coOAep:KaHHMe (CoAep:KaHHE NPUKJIAAHOIO
MOJYJIsT)

CummeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSIMOM, TIOCKOCTH.
ONeMEHTBl  CHUMMETPUM B  NHUPAMMAAX,  NapajlieJenunenax,  MpaBUIbHBIX
MHOTOrpaHHUKax. CHMMeTpuss B TMPUPOJE, APXHUTEKType, TEXHHKE, B OBITY, B
npodeccuu. Mcmonp3oBaHue IBUKEHH B TPOCTPAHCTBE TPU PEUICHUH 3aj1ad.
[TocTpoenue cedeHuit MHOTOTPAHHUKOB M TeJ BpaiieHus. Meton cienoB. KomOunanus
TeJ BpaIIeHWs ¥ MHOTOTPaHHUKOB. Vcronb30BaHWE KOMOHWHAIIMKM MHOTOTPAaHHUKOB U
TEeJI BPAILICHHS B MPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4ax

Tema 5.6.
Pemenue 3amay.

Conep:xaHnue yueOHOro MaTepuaJia

Brlunciaenue BenuunH (,Z[J'II/IHa, yroii, O6’beM, iomanab HOBerHOCTI/I) TCOMCTPHUICCKUX
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MHOrorpaHHUKH U Tejia
BpAaILCHUS

buryp, wucnonb3ys usydeHuole ¢opMmynsl U Meronbl. I[locTpoenue ceuenwii
MHOTOIPAHHUKOB METOJIOM CIIE€JIOB, BBIMIOJIHEHUE (BBIHOCHBIX) IJIOCKUX YEepTEkKed H3
PUCYHKOB IIPOCTHIX 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y

KonTpoJsbHas pabora no paszaeny 5

Pa3nen 6. [IpousBoaHasi u nepBoodpazHasi PyHKIUH 50

Tema 6.1. Copnepxxanue yueOHOIo MaTepuasa 2

MOHOTOHHOCTb U [TpomMeXyTKM MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl U MHUHUMYMBI (QYHKIUH.

KCTPEMYMBI () YHKIIHH. Haubosnbiee u HanMeHblee 3HaYeHUE (PYHKIIMU Ha TPOMEKYTKE

Touku 3kcTpeMyma

Tema 6.2. Conep:xanue yueOHOTro MaTepHaJia 6

[ToHsiTHE HEMPEPBIBHOCTH HenpepsbiBable GpyHKIMN. MeTOA HHTEPBAIOB /71 pEILIEHHs] HEPABEHCTB

¢yHkun. Meton

UHTEPBAJIOB

Tewma 6.3. Coaep:xanue yueOHOTo MaTepHaJia 10

IIpousBoaHasi. IlpousBopnas ¢yHkmmuu. ['eomerpuyecknii M (QU3NYECKUH CMBICT IPOU3BOIHON.

I'eomerpuueckuii u [TpousBoHbIE 31eMeHTapHBIX (PyHKIMH. DOpMyIIbl HAXOXKAECHUS TPOU3BOAHON CYMMBI,

(bu3nuecKuit cMbICT NPOM3BEACHUS M YaCTHOTO (DYHKIIUH

IIPOU3BOJHOU

Tema 6.4. MOHOTOHHOCTB Copepxanue yueOHOIro MaTepuasa 6

¢ynkuuu. Toukn [IpuMeHeHHe TPOM3BOJHOW K HCCIEIOBaHMIO (YHKIUMH Ha MOHOTOHHOCTh H

IKCTpEeMyMa HKCTPEMYMBI

Tema 6.5. Copepxanue yueOHOro MaTepuasa 6

HaubGonbiiee u Haxoxxnenne HamOoONbIIEro W HAWUMEHBIIETO 3HA4YCHHS (YHKIMM Ha OTpe3Ke.

HalMEHbIIIee 3HAYECHUS [TpuMeHeHHe TPOM3BOIHON A HAXOXKAECHUS HAWIYYIIETro peIleHHs B MPHKIATHBIX

GyHKIIT 3a/1a4ax, JJIs oNpeesIeH!s] CKOPOCTH MPOoLiecca, 3aJaHHOT0 (GOopMYJIO UITH rpaduKoM

Tema 6.6. Haxoxnenune IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEp:KaHUE (CoAepKAHHE IPHKJIATHOIO 6

ONTUMAJIBHOTO pe3yjbTaTa C | MOAYJIs1)

MOMOUIbIO IPOU3BOAHOMN [lpuknaanple 3amaud, B TOM YHUCIE COLMATbHO-SKOHOMUYECKOTO M (U3NUYECKOTO
XapakTepa, UX pelieHre cpeicTBaMi MaTEMaTHYeCKOTro aHaJIN3a

Tema 6.7. Copepxanue y4eOHOIro MaTepuaJa 6

[TepBooOpazHas GpyHKIUU ITepBooOpaznas. Tabmuia nepBooOpa3HBIX

Tewma 6.8. Copneprkanne y4eOHOro MaTepuana 6

[lnomane KpUBOIMHEUHOM

I/IHTeraJI, €ro FCOMeTpI/I‘-IeCKI/Iﬁ )41 (I)I/ISI/I‘-ICCKI/Iﬁ CMBICI. Brrumucienue HHTCrpajia 1o

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
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tpamnenun. Popmyia
Herorona — JleitOHua

dbopmyne Herotona-JleitoHua

Tema 6.9. Conep:kanue y4eOHOT0 MaTepuaJia 2
IIpumenenue npousBoaHol | Pemenune 3amad Ha mNpUMEHEHHE TMPOW3BOAHOM M MHTErpajia sl BBIYUCICHUS
U 11epBo0Opa3HON GYHKUUU | GU3HUYCCKUX BEIWYHMH U IIOIACH
KonTpoJubHnasi pabora no paszaeny 6
Pa3nen 7. Teopusi BeposITHOCTEH M CTATUCTHKA 32
Tema 7.1. Copnepxxanue yueOHOIro MaTepuasa 2
[IpencraBienne JaHHBIX [IpencraBieHne AaHHBIX C MOMOUIBIO TabmuI U quarpamMMm. CpenHee apudmerndeckoe,
U OIMCaTeNbHas CTATUCTHKA | MelMaHa, HauOosblllee W HaWMEHbIIee 3HAYCHHUs, pa3MaxX, IUCIEpPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBbIX HAOOPOB
Tema 7.2. Coaep:xanue yueOHOT0 MaTepHaJia 6
Crnyuvaiinble COOBITHSL. CrnyualiHble 3KCIIEpUMEHTHI (OMBITHI) U CIy4aiHble COOBITHUS. DJIEMEHTapHbIE COOBITUS
Omnepanun Haj COOBITUAMH | (MCXO/bI). BeposATHOCTh CIy4aHOTO COOBITHSA. BIHM30CTh YacTOTHI U BEPOSTHOCTH
coObiTuii. CiydaiiHble ONBITBI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU.
BeposiTHOCTH COOBITHI B OIIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.
Orneparuu HaJl COOBITHSIMU: TIEPECEUCHHE, 00bEIUHEHHE, MPOTHUBOTION0KHBIE COOBITHS.
Huarpammbl  Oiinepa. Dopmyrna CI0XKEHHS BEPOATHOCTEH. YCIIOBHAas BEPOSITHOCTD.
YMHOKEeHUEe BeposTHOCTEN. [lepeBo ciiywaliHOro skcnepuMeHta. dopMmyrna MOJTHON
BeposiTHOCTH. HezaBucrumMble coObITHS
Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CcoOJepkaHHe (CoAep:KaHHe NPHUKJIATHOIO 8 OK 01. OK 02
BepositHoCT MOTyJisi) OI& 03 ’
B IIpo(hecCHOHANBHBIX [lepBuunas oOpa®oTka cTaTHCTUYECKUX JaHHBbIX. ['paduueckoe ux mnpencTaBieHUE. OK 0 4’
3a1a4ax HaxoxneHue cpeaHMX XapaKTepUCTHK, HAOMoJaeMbIX JaHHbIX. OIeHKa BEpPOSTHOCTH OK 06
coObITHSI B POGECCHOHATBHON JEATEIbHOCTH, pellleHne NTpo(ecCHOHANIBHBIX 3aa4 Ha
BEPOSTHOCTb COOBITUS, NPUMEHEHHE CTAaTHCTUYECKUX METOJOB JJs  PELICHHS
poecCHOHATIBHBIX 3a7a4
Tema 7.4. Copnepxanue y4eOHOIro MaTepuaJa 4
OnemeHTsl KOMOMHaTOpUKK | KoMOuHATOpHOE TipaBmiio yMHOXeHus. [lepectranoBku U pakTopuai. Unucio coueTaHmid.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa
Tema 7.5. Conep:xanue yueOHOTo MaTepuaJia 2

Cepuu nocnenoBaTenbHbIX
UCIILITAHUN

bunapublii ciyuaiiHblii  ombIT (MCHBITaHUE), ycnmex M Heyaada. HesaBucumeble

HUCIIbITAHUA. Cepm[ HE3aBUCHUMBIX HUCHBITAaHUN J0 IIEPBOTo yCriexa. Cepm[ HE3aBUCHUMBIX
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ucnbITanuil bepHysm

Tema 7.6. Copnepxxanue yueOHOIo MaTepuasa 6
. Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jluarpamma pacrpeneneHus.
CiyyaliHble BEJITMYHHBI U I . 6
pUMEpPBI pacpeeIeHU, B TOM YHCIIE, TEOMETPUIECKOE U OMHOMHUAIIBHOE.
PacTpeICIICHHA. YucnoBble XapaKTEpUCTHKU CIy4YalHBIX BEJIMYMH: MaTE€MaTHYECKOe O0)KHMIaHUE,
MaTeMaTquCKoev . JUCIEpCUss U CTaHJApTHOE OTKJIOHEHHE. [IpuMmepbl NpPUMEHEHHsS MaTeMaTU4ecKOro
OKHJIAHUE C1yHaUHOU OXKMJaHMWs, B TOM 4YHCIIE B 3aJadax W3 IIOBCEIHEBHOM JKM3HM. Martemarnueckoe
BEHHHHRT OXKyjaHue OWHApHOW CiydallHOW BeNWYMHBL MaTeMaTHYeCKOe OKUJAHHE CyMMBI
CIIy4alHBIX BeIMYMH. MaTeMaTHuecKoe OKMIAaHUE W JUCIEPCUS N€OMETPHUYECKOrO U
OMHOMHAIBLHOTO pacIpeeICHU
Tema 7.7. Coaep:xanue yueOHOro MaTepHaJia 4
3aKOH OOJIBIIMX YHCEN. 3aKkoH OOJBIINX YMCEI U €r0 POJIb B HAayKe, MpUpoe U odmecTBe. BeIOOpOUHBI MeTOT
HenpepeiBable citydaiinble | uccienoBanuii. [IpuMepsl HeMpepbIBHBIX CllydalHBIX BenW4uH. [loHATHE O MIOTHOCTH
BEJIMYMHBI (PACIpE/IENICHNs) | paclpelelieHus. 3aauu, MPUBOSIIMEC K HOPMaJIbHOMY pacrpeneieHuto. [lonsrue o
Hopmansnoe HOPMAaJIbHOM pacnpeieIeHun
pacrnpenenenie Kounrtpoubnas padora no remam paszena 7
Koncyabranus 2
IIpome:xkyTouHas arTecTanusi B popMe 3K3aMeHa BO 2 ceMecTpe (IK3aMeH) 6
Bcero: 242
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3. YCJIOBUSA PEAVINBALIMU YYEBHOTI'O TIPE/IMETA

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ecredeHn 0

Jia  peanuzanudyd TpOrpaMMbl  y4eOHOrO TMpeAMeTa MPelyCMOTPEHbl ClEAYIoIne
CIelMaIbHbIC TIOMEIICHUS: KAOMHET MaTeMaTukH, aya. 204.

VYyeOHasi ayquTopusi AJsl 3aHATUN JIEKIIMOHHOTO THUIA, 3aHSITUA CEMUHApPCKOTrO THIIA,
TPYIIOBBIX W WHAUBUAYAIbHBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJS W MPOMEKYTOUHOMI
atrectanuu Ne 204.

OcHoBHOE 000pyI0OBaHUE:

- CTOJ mpernojaBarens — 1 mr.

- CTOJIbI YYCHHUECKHUE — 18 miT.

- CTyJbs — 36 WT.

- IpoekTop — 1 mrT.

- IocKa MenoBas — | mr.

- KOMIUIEKT YEPTEKHOTO OOOpYIOBaHMS W MPHUCIOCOOJICHHM I IIKOJIBHON JTOCKH
(TpeyroJabHUK, TPAHCIIOPTUD, LUPKYJIb, TUHEHKA);

- TEMaTHYECKUE CTEH/IbL;

- [Ipoexrop BENQ MW529 1 mir.

- OKkpaH 1t mpoekTtopa HacTeHHslid — 1 mT.; Kouseprep HDMI,

- Kponmrelin norosounsiii Nexport;

- HoytOyk Acer Aspire E1-570G-53334G50Mnii.NX.MJ4ER.001 — 1 mir.

[lepeuens mporpaMMHOTO OOeCTIeUeHUSI:

- Microsoft Office Professional Plus

- Microsoft Windows 10 Professional

- Microsoft Visio

- Firefox

- Acrobat Reader DC

- Koncynprant Ilntoc

- 7-Zip

3.2. UndopmanuonHoe odecrnieyeHne 00ydeHust

Ilepeuenn HUCI0JIb3YEMbIX yueOHBIX U31AHUM, HNuTepHeT-pecypcos,
JAOIOJHUTEIBHOMN JTUTEPATYPHI

OcCHOBHbBIE HCTOYHUKH:

1. Boromonos, H. B. MaremaTtuka : y4eOHUK Ui CpeaHero mpodeccrnoHalIbHOTO

obpazosanus / H. B. boromomnos, I1. M. Camoiinenko. — 5-e uzn., nepepad. u gomn. — Mocksa :
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WznarensctBo HOpaiit, 2024. — 401 c. — (IIpodeccuonanproe odbpazoanue). — ISBN 978-5-
534-07878-7. — Texkct : anexrpoHHslii // ObpazoBarenbHas miatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/536607.

2. Kykosa, I'. C. Maremaruka : yueObnoe nocodue / I'.C. Xyxkona, JI.P. bopucoga ;
nox pex. I'.C. Xykosoit. — Mocksa : UHOPA-M, 2024. — 543 c. — (Bricmiee obpazoBaHue).
— DOI 10.12737/2082652. - ISBN 978-5-16-019002-0. - Tekct : snekrponHbii. - URL:
https://znanium.ru/catalog/product/2150464.

3. Kpemep, H. III. Maremaruka 1 KOJUIEIDKEH | yd4eOHOE MocoOue st CpeTHero
npodeccuonanibHoro oo6paszoanus / H. III. Kpemep, O.I'. KoncrantunoBa, M. H. ®punmas ;
non pemakumeir H. . Kpemepa. — 12-e u3n., nepepab. u nom. — Mocksa : M3naTenscTBO
FOpaiit, 2024. — 408 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-17852-4.
— Texct : osnexktponHsli // OOpa3oBatenpHas mnatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/536272.

4. MaremaTuka : yd4eOHHK I cpeaHero mnpodecCHOHaIbHOro obOpa3oBanus /
O. B. TarapaukoB [u ap.]; moxn obmek penaknumeir O. B. TarapaukoBa. — Mocksa :
UznatenscrBo FOpaiit, 2023. — 450 c¢. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-
9916-6372-4. — TexkcT : anexTpoHHbI // OOpazoBarensHas wiardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512206.

5. Maremartuka. [lpaktukym : yueOHOE mocodue s CpeHero mpophecCHoHaIbHOTO
obOpazoBanusi/ O. B. TarapuukoB [u ap.]; mon obmeid penakuuenr O. B. TatapHukoBa. —
MockBa : U3nparensctBo FOpaiir, 2023. — 285 c. — (IIpodeccuonansuoe obOpa3oBaHuE). —
ISBN 978-5-534-03146-1. — Tekcr : snekrponHsid // OOpa3zoBarenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/512207.

6. [TooB, A. M. Marematuka 1isi SKOHOMHCTOB. B 2 u. Yactp 2 : yueOHUK U
PAaKTUKYM ISt CpEeaHEero npogecCuoHaIbHOIO obpazoBaHus / A. M. Ilonos,
B. H. CotaukoB. — 2-¢ m3n., mepepad. u gomn. — Mocksa : M3marensctBo FOpaiit, 2024. —
295 c. — (IIpodeccmonanbnoe obpasoBanue). — ISBN 978-5-534-09458-9. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/541695.

7. MaremaTrka : y4eOHUK IS CpeaHero mpodecCHOHATbHOrO obOpa3oBaHus /
O. B. TatapaukoB [u gap.]; moxm obmen pemaknueir O. B. TarapuukoBa. — Mocksa :
UznarensctBo FOpaiit, 2024. — 450 c. — (IIpodeccuonansnoe obpasosanue). — ISBN 978-5-
9916-6372-4. — TexcT : anekTpoHHbIN // Obpa3oBarenbHas wiatdopma KOpaiir [caiit]. — URL:

https://urait.ru/bcode/537192.
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https://znanium.ru/catalog/product/2150464
https://urait.ru/bcode/512207

8. Maremaruka. [IpakTukym : yaeGHOe mocodue A CpeIHero mpoecCHOHAITBHOTO
obpazoBanusi/ O. B. TarapuukoB [u ap.]; mom oOmei pemakuueir O. B. TatapHukoBa. —
Mocksa : M3parensctBo FOpaiit, 2024. — 285 c. — (IIpodeccuonanproe obpazoBaHue). —
ISBN 978-5-534-03146-1. — Texkcr : anekTpoHHslid // O6pa3oBarenbHas miatdopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/537193.

9. [MunageB, B.C. Marematuka: y4eOHUK U TPAKTUKYM IS CPEIHErO
npodeccuonanbHoro obpazoBanust / B. C. Illumaves ; non penakuueir A. H. Tuxonosa. — 8-¢
u3a., nepepadb. w  gom. — MockBa: M3marensctBo  FOpaiit, 2024.— 447 c.—
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-13405-6. — Tekcr : 2eKTpOHHBIN //
Oo6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/536591.

10.  IlleBammuna, O. SI. MaremaTnka B 3KOHOMUKE : ydeOHOE mocoOue aJisi CpeaHEro
npodeccuonansHoro obpazoBanusi/ O. f. llleBanguna. — Mocksa : W3znatensctBo FOpaiit,
2024, — 194 ¢. — (Ilpodeccuonanproe oopazoBanue). — ISBN 978-5-534-04877-3. — Tekcr :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/539322.

11. boromonos, H. B. Marematuka. 3agaun ¢ pemieHusMU : ydyeOHOe mocoOue it
cpeaHero npodeccuonaibHoro oopasosanus / H. B. boromonoB. — 2-¢ u3n., ucnp. u Jom. —
Mocksa : M3parensctBo FOpaiit, 2024. — 755 c. — (IIpodeccuonanbroe oOpazoBaHue). —
ISBN 978-5-534-16211-0. — Texkcr : snekrponnsiii // O6pazoBarenbHas miaardopma HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/544899.

12. Twucun, B.b. Maremaruka. Ilpaktukym : ydeOHOe mocoOHe Ui CpEeTHEro
npodeccuonanibHoro obpazoanus / B. b. I'mcun, H. III. Kpemep. — Mocksa : U3marenbcTBo
FOpaiit, 2024. — 202 c. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-9916-8846-8.
— Teker : osnextpoHHbii // OOpa3oBarenbHas miatgopma IOpaiitr [caiitr]. — URL:
https://urait.ru/bcode/538356.

13. Kyuwep, T.II. Maremaruka. Tectbl: ydeOHOe TmOcoOME Ui CpETHETOo
npodeccuonansHoro odbpaszosanusi / T.II. Kyuep. — 2-¢ wm3am., ucnp. m jgom. — Mocksa :
NznarensctBo FOpaiit, 2023. — 541 c. — (IIpodeccuonansnoe oOpazosanue). — ISBN 978-5-
534-10555-1. — Tekcr : anexTpoHHbIH // Obpa3oBarenbHas iargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512933.

14.  IOxno, H. C. Marematuka : yueOnuk / H. C. FOxHo. — Mocksa : UHOPA-M,
2024. — 204 c. — (Cpennee npodeccuonansHoe oopazoBanue). — DOl 10.12737/1002604. -
ISBN 978-5-16-014744-4. - Tekct : AJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2136718.

HNHTepHET-pecypcebl:
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https://urait.ru/bcode/512933

https://myschool.edu.ru
www.fcior.edu.ru (MudopmamonHslie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPHAIIBI).
www.schoolcollection.

edu.ru (Egunas xomutekiuu mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB).
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4. KOHTPOJIb U OHEHKA PE3YJIbBTATOB OCBOEHHUSA YYEBHOI'O IIPEJIMETA
KoHTposb 1 OmeHKa pacKpbIBalOTCS 4epe3 AMCLUILIMHAPHBIE PE3YJbTaThl, YCBOCHHBIE
3HaHUS ¥ TPUOOPETEHHBIC CTYJACHTAaMU YMEHHs, HalpaBiCHHbIE HA (OPMHPOBAHUE OOIUX U

pohecCuOHATBHBIX KOMIIETEHIIUH.

O01mas KoMIeTeHus Pa3zgen/Tema THI OLIEeHOYHBIX
MepONPUSITHSI
OK 01. Beioupare cmnocoosr | Tema 1.1, 1.2, 1.3, 1.4, 1.5, | TectupoBanue
peleHus 3amau | 1.6. VYeTHBli onpoc
npodeCCHOHAIbHON Temsr 2.1- 2.7, 2.8, 2.9. MaremMaTH4ecKUil JUKTAHT
nesTeNbHOCTH — mpuMeHuTenbHo | Temsr 3.1 - 3.5, 3.6, 3.7. [Ipencrasnenue
K pa3JInYHbIM KOHTEKCTaM Temb1 4.1 -4.4,4.5, 4.6. pPEe3yIbTATOB TMPAKTHYECKUX
Temsr 5.1, 5.2, 5.3, 5,4, | pabot
5.5,5.6. KontposbHas padota
Temsr 6.1 - 6.5, 6.6, 6.7- | Brinonuenue 3aJaHuNi
6.9. MIPOMEKYTOUHOM
Temsr 7.1, 7.2, 7.3, 7.4 - | arrecrauuu
1.7.
OK 02. UcnonwzoBary | Tema 1.1, 1.2, 1.3, | TectupoBanue
COBpPEMEHHBIC cpeacTBa moucka, | 1.4, 1.5, 1.6. YcTHbIM onpoc
aHaym3a W uHTepnpertammm | Temsr 2.1- 2.7, 2.8, 2.9. MareMaTuyecKkuii TUKTaHT
uHpopmanuu, Tems! 3.1 - 3.5, 3.6, 3.7. [IpencraBnenue
51 uHpopmannonnsie | Tempr 4.1 - 4.4, 4., 4.6. pe3ynbTaTOB INPAKTUYECKUX
TEXHOJIOTMHM i BbimojHenus | Tembr 5.1, 5.2, 5.3, 54, | pabor
3a1a4 npodeccuonansHoi | 5.5, 5.6. KonrponsHas pabora
NEeATEILHOCTH Temsr 6.1 - 6.5, 6.6, 6.7- | Brimonuenue 3aJaHUN
6.9. IPOMEKYTOYHOU
Temsr 7.1, 7.2, 7.3, 7.4 - | arrecrauuu
7.7
OK 03. [InanupoBars | Tema 1.1, 1.2, 1.3, | TectupoBanue
U peann3oBbBaTh coOctBenHoe | 1.4, 1.5, 1.6. YcTHBIM onpoc
npodeccuoHanbHOe Temsr 2.1- 2.7, 2.8, 2.9. MareMaTHUeCcKUH JUKTAHT
u JIMYHOCTHOE passutue, | Temsr 3.1 - 3.5, 3.6, 3.7. [Ipencrasnenue
IPEIITPUHUMATEIBCKYIO Temb1 4.1 -4.4,45,4.6. pE3yJIBTaTOB TMPAKTUYECKUX
JIEATENBHOCTD Temsr 6.1 - 6.5, 6.6, 6.7- | pabot
B npodeccuoHanbHoil  cdepe, | 6.9. KonrtponsHas pabora
HCIIOJIB30BaTh sHanug | Temsr 7.1, 7.2, 7.3, 7.4 - | BremoiHeHne 3aJIaHHi
no ¢uHaHCOBOM rpamoTHOCTH | 7.7 IIPOMEXKYTOUYHOMN
B Pa3IUYHBIX JKA3HEHHBIX aTTeCTalNu
CUTYaIUIX
OK 04. O¢dextuBno | Tema 1.1, 1.2, 1.3, | TectupoBanue
B3anMojeiictBoBath U pabotars | 1.4, 1.5, 1.6. VYcTHbI onpoc

B KOJUICKTUBEC U KOMaH/IC

Temer 4.1 - 4.4, 4.5, 4.6.

MaremaTndeckuii TUKTAHT

Temsor 5.1, 5.2, 5.3, 5,4, | IlpencraBnenue

5.5, 5.6. pE3yNbTAaTOB MPaKTUYECKUX

Temsr 6.1 - 6.5, 6.6, 6.7- | pabot

6.9. Kontponbnas padota

Temsr 7.1, 7.2, 7.3, 7.4 - | BrimojgHeHnue 3aJIaHuI

7.7 IIPOMEKYTOUYHON
aTTeCTall1

OK 05. OcymiecTBiasiTh YCTHYIO

Tema 1.1, 1.2, 1.3,

TectupoBanue




U IMUCbMCHHYIO KOMMYHHKAIIUIO

1.4,1.5, 1.6.

YcTHbI onpoc

HA TrocyaapcTBeHHOM si3bike | Temsl 2.1- 2.7, 2.8, 2.9. MareMaTH4eCKUN JUKTAHT

Poccuiickoit ®enepanuu | Temsr 3.1 - 3.5, 3.6, 3.7. [IpencraBnenue

c y4eToM ocobennocreii | Temb1 4.1 -4.4,4.5,4.6. pEe3yNbTaTOB IMPAKTUYECKUX

COLMAJIBHOTO Temer 5.1, 5.2, 5.3, 5,4, | pabor

U KyJIbTYPHOI'O KOHTEKCTa 5.5,5.6 KonrponsHas pabora
Brinonnenue 3aJaHuid
IIPOMEKYTOUYHON
aTTeCTalUuU

OK 06. IIposinsaTs rpaxknancko- | Tema 1.1, 1.2, 1.3, | TectupoBanue

MaTPUOTUYECKYIO nosunuro, | 1.4,1.5,1.6. YcTHBI# onpoc

JEMOHCTPHPOBaTh  oco3HaHHoe | Temsr 2.1- 2.7, 2.8, 2.9. MareMaTuyeckuil TUKTaHT

[IOBEIECHUE Ha ocHoBe | Temnr4.1-4.4,4.5, 4.6. [IpencraBnenue

TPaJULIMOHHBIX Temsr 5.1, 5.2, 5.3, 5,4, | pe3yabTaTOB MNPAKTUYECKUX

o0111eueIoBeYecKux IeHHocTer, | 5.5, 5.6. pabor

B ToM umcine ¢ yudetom | Temwr 7.1, 7.2, 7.3, 7.4 - | KoutponbHas pabota

rapMOHH3aIUN 1.7 Brinonnenue 3aJaHui

MEKHAI[MOHAIBHBIX MIPOMEKYTOUIHOM

1 MEXPEJIMTHO3HBIX OTHOIIICHUH, aTTeCTalUU

MPUMCHSITh CTaHIapPTHI

AHTUKOPPYIMIHUOHHOTO

[TOBEICHUS

OK 07. CopneiictBoBary | Tema 1.1, 1.2, 1.3, | TectupoBaHue

COXPaHEHHUIO okpyxatomerd | 1.4, 1.5, 1.6. VYerHbli onpoc

cpenpl, pecypcocOepexxenuto, | Temsr 2.1- 2.7, 2.8, 2.9. MaremMaTH4ecKUii JUKTAHT

MIPUMEHSATD sganus | Temsr 3.1 - 3.5, 3.6, 3.7. [Ipencrasnenue

00 H3MEHEHUU knumara, | Temsr 5.1, 5.2, 5.3, 5,4, | pe3yapTaToB NPAKTUYECKUX

IIPUHLIMIIBI oepexxmmBoro | 5.5, 5.6. pabot

MIPOU3BOJICTBA, addextuBHo | Temnr 6.1 - 6.5, 6.6, 6.7- | KonTpoabsHas pabora

JeHCTBOBaTh B 4Ype3BbUAlHBIX | 6.9 Brimonnenne 3aJaHui

CUTYaIUsIX MIPOMEKYTOUHOM
aTTeCTal1
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