OOKYMEHT MOAMUCAH 3MEKTPOHHOW MOAMUCHIO

CepTtuchukat: 01DBC8A81B437BF0000AFF00381D0002
Bnageneuy: YMBMHEB BAYECIAB MUXAMTOBUY
OenicteuTtener: ¢ 19.05.2025 no 19.05.2026

MUWHHCTEPCTBO HAYKU U BLICILIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALINN

WBanropoackuii ryMaHUTAPHO-TEXHUYECKUI HHCTUTYT ((prmran) dhenepaibHOTO
rocyaapCTBCHHOI'O aBTOHOMHOI'O O6pa?>OBaTeJ'IBHOI‘0 YUPCIKACHHUA BBICIICTO 06paSOBaHI/I}I

«CAHKT-TIETEPBYPI'CKII1 TOCYJIAPCTBEHHBIN YHUBEPCUTET

ADPOKOCMMYECKOI'O IIPUBOPOCTPOEHU SI»
(UD T'YAID)
Ientp cpeanero npodeccuoHaILHOTO 00pa30BaHM

A5 VTBEPXJIAIO
b : Jupextop UD I'YAII
‘\"l ' (% B.M. UnOnués

SRy «24» urons 2025 r.

PABOYAS ITPOI'PAMMA YYEBHOI'O IIPEJIMETA
MareMaTuka

o0pa3oBaTeIbHON MPOTpPaMMBbl

43.02.16 «TYPU3M U 'OCTEITPUUMCTBO»

O6BeM Y4eOHOT0 IpeIMeTa, YACOB 242
VueOHbIe 3aHATHS, YaCOB 234
B T.4. JJAOOPATOPHO-NPAKTUUECKUE 3aHSITHS, HACOB 136

NBanropon, 2025



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 U OAOBPEHA PEKOMEH/JOBAHA
[MuknoBoit koMUCCHEH MeToanuecKkum
1o 0011e06pa3oBaTeIbHbIM JUCIUIUIMHAM, OOLIHM cosetoM llentpa CIIO D I'VAII
T'YMaHUTApHBIM COLUAIBHO-?KOHOMUYECKUM ITporoxon Ne 6 ot 17.06.2025 r.
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1. TMTACIIOPT PABOYEM NPOT'PAMMBI YUEBHOT'O ITPEIMETA
MATEMATHKA

1.1. O6saacTh NpUMeHeHNsI TPOTPAMMBI

PaGouas mporpamma y4eOHOro mpeaMmeTa SBISETCS COCTABHOM YacTbhlO MPOrpaMMHO-
METOJMYECKOTO0  CONpPOBOXKIEHUsT  oOpasoBarenbHOM  mporpammbl  (OIl)  cpemnero
npodeccuonansHoro oodpaszosanus (CIIO) mporpammbl MOATOTOBKH CIIEIUAIHCTOB CPETHETO
3BeHa 10 crneruaibHocTh 43.02.16 «TypusM U rOCTEIPUUMCTBOY.

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 nmpeamera:

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, (QYHKIHSA), O00ECIEUHBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUUECKOTO 00pa30BaHus 00yUYaIOIINXCS;

- 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,
MO3HABATEIIFHON aKTUBHOCTH, UCCIICIOBATEIILCKUX YMEHHMA, KPUTUIHOCTH MBITIUICHUS, MHTEpeca
K U3YYEHHUIO MaTEMaTHKU;

- ¢dopmupoBanre (GYHKIIMOHATFHOM  MaTEeMaTHUYECKOH TIPaMOTHOCTH:  YMEHUS
pacrno3HaBaTh MaTeMaTHYECKHE aCTICKThI B PeabHBIX KU3HEHHBIX CHTYAIUsIX W MPH U3YYCHUU
JIPYTHX JTUCIHIUIAH, TPOSIBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (popMynmpoBaTh MX Ha
A3bIKE MaTeMaTHKA U CO3/1aBaTh MaTeMaTHUeCKUe MOJENH, MPUMEHSITh OCBOSHHBIN
MaTeMAaTHUYeCKUW ammapaT I pelIeHds MPaKTHKO-OPUEHTUPOBAHHBIX  3a7ad, 3aaady

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



1.2.2. IInanupyemMble pe3yJibTaThl 0CBOCHHS 001Ie00pa3oBaTebHON AUcHUILVINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN

PesyabTaTsl 00yyeHus

O01mue

JAucnunimHapHbie

OK 01. Beibuparb criocoOsl
pelreHus 3ama4
npoeCCuOHATLHON
JeSTeIILHOCTH
MPUMEHUTEIIBHO

K pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TpyAY,
MacTepCTBa, TPYIOIIO0UE;
- TOTOBHOCTb K  AaKTHBHOM  JIE€SITEIILHOCTHU
TEXHOJIOTMYECKOM U COLMAJIBbHOM HAIpPaBICHHOCTH,
CIIOCOOHOCTD WHUIIMUPOBATh, IJIAHUPOBATH
Y CaMOCTOSITEIILHO BBITIOHATH TAKYIO I€ATETbHOCTb;
- HHTEpEC K pa3IMIHbIM chepam npodhecCHoHaATbHON
JIESITEILHOCTH.

OCO3HaHUE 1I€CHHOCTHU

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JICHCTBUSIMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENIBHO bopmynupoBaTh
U aKTyalIM3WpoBaTh MpoOJIeMy, paccMaTpUBaTh
€e BCECTOPOHHE;

- yCTaHaBIIMBaTh  CYIIECTBEHHBIH  TPU3HAK

WIA OCHOBaHHS JUIS CPaBHEHUS, KIACCU(PHUKAIMH
1 0000IIEHUS;

- ONpeNeNiATh LEeNH JIeATSIHLHOCTH,
mapaMeETphl U KPUTCPHUU UX JOCTUIKCHUA,
- BBISBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHUS
B paCcCMaTprUBACMbIX SABJICHUAX

- BHOCUTH KOPPEKTUBEI B JACATCIBHOCTE, OLICHNBATH
COOTBETCTBHUE PE3YJIbTATOB IICJISIM, OLICHUBATH PUCKU
MOCIICACTBHH IEATEITBHOCTH

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

3aJaBaTb

- BJIaIETh METO/IaMH JJ0KA3aTEIbCTB, AITOPUTMAMHU PEILICHUS
3a1a4; yMeHue (popMylIupoBaTh ONPENEICHUs, aKCHOMBI U
TEOpEMbl, NPUMEHATh MX, MPOBOJUTH JOKAa3aTEIbHBIC
paccyKJeHHUs B XOJ€ peLICHUs 3a]1ay;

- yMETh ONEPUpPOBATH TMOHSATUSMU: CTEICHb
jgorapudM YHUCIA; YMEHHE BBINOJIHATH
3HaUEHUN U MpeoOpa3oBaHUS BBIPAKEHHUI CO CTEHECHIMH U

yycia,
BBIYNCJIICHUC

norapudmamu, mpeoOpa3oBaHUs APOOHO-PAIIMOHATBHBIX
BBIPAXKECHUM;

- YMEThb ONEPUPOBATh IMOHATHSAMHU: PaALHOHAIbHBIE,
HppalUOHAIIbHBIE, MOKa3aTeJIbHbIC, CTEIICHHBIE,

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

- YMETh ONEpUpOBATh MOHATUIMU: (PYHKLMS, HETIPEPbIBHAS
(GyHKIMS, TPOM3BOJHAs, MepBooOpa3Has, OINpeeseHHBIN
MHTETpaJl; YMEHHE HAXOIUTh IPOU3BOIHBIE DJIEMEHTapHBIX

(byHKUIUH, UCIIOJIb3Ys CIIPaBOYHBIE MaTepHabl;
UCCIEeNoBaTh B NPOCTEHIIMX ciay4yasx (yHKUMHM Ha
MOHOTOHHOCT, HaXOJUTh HauOobIINe

U HauMeHbIIWE 3HaueHHs (QYHKIMHA; CTPOUTH Tpaduku
MHOT'O4JIEHOB c HCII0JIb30BAHUEM anmapara
MaTeMaTHYeCKOro aHalNu3a; IPUMEHSATh MPOU3BOIHYIO MPU
pelleHny 3ajJad  Ha JBIKEHHWE; pelarb IMpPaKTUKO-




- BJIQJCTh HaBBIKAMH Y4e€OHO-UCCIIEIOBATEIbCKON
Y TIPOEKTHOM JIeATEIbHOCTH, HABBIKAMU Pa3peLICHUS
npo0Jem;

- BBIABIATH  NPUYUHHO-CICJICTBECHHBIC  CBS3H
W aKTyaJlu3upoBaTh 3ajJady, BBIIBUTATh THIIOTE3Y
ee perieHus, HAXOJIUTh apPTyMEHTBI
JUIsL IOKA3aTeIbCTBA CBOUX YTBEPIKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

- QHAJIM3UPOBATh ITIOJYYCHHBIC B XOJC PEHICHUS
3ala4dl  pe3yNbTaThl, KPUTHYSCKH  OIICHUBATH
UX JIOCTOBEPHOCTh, IPOTHO3MPOBATH H3MEHCHHE
B HOBBIX YCJIOBHSIX;

pa3padarbIBaTh IUIaH PEIICHHS IPOOJIEMBI C YY€TOM
aHaImM3a UMEIOITUXCS MaTePUATBLHBIX
Y HEMaTePUAIbHBIX PECYPCOB;

- yMeTh MEPEHOCUTh 3HAHWS B II03HABATEIHHYIO
Y TIPAKTHUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;

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

OPUT'MHAJIBHBIC MMOAXOAbI U PCHICHUA

OpPUEHTHUPOBAHHBIC 3a/1a4X Ha HAUOOJIbIINE U HaUMEHbIIHNE
3HAYEeHHUs1, HA HAXOXKJCHHUE IIYyTH, CKOPOCTU U YCKOPEHHS,

- YMETh OIIEPHPOBATH MOHATHIMU: pallMOHANbHAs (QyHKINS,
HOKa3aTeabHast byHKIHA, CTETICHHAs byHKIHA,
JorapupmMuIecKas byHKLWS, TPUTOHOMETPUUECKUE
¢bynkuuu, obpatHele (YHKIHMU; YMEHHE CTPOUTH rpaduku
U3y4CHHBIX  (YHKUUHA, HCIOIB30BaTh TIpaduKH  OpU
M3y4YECHUH MTPOLIECCOB U 3aBUCUMOCTEH, IPU PEIICHUH 33134
U3 Jpyrux Yy4eOHBIX NPEIMETOB M 3a/Jad M3 pealbHOU
KHU3HHM, BBIpaXaTb (QopMylaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;

- YMETh pemarh TEKCTOBBIC 33Jaull Pa3HBIX THIIOB (B TOM
qrcie Ha MPOLEHTHI, JOJIH U 4acTH, Ha JIBIXKEHHE, padory,
CTOMMOCTh TOBApPOB M YCIYT, HAJIOTH, 337a4d U3 00JIacTH
yIpaBJICHUS JIMYHBIMA W CEMEHHBIMH  (PUHAHCAMH);
COCTABJIATh BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA U HX
CHCTEMBI II0 YCIIOBHIO 3a/lau, MCCIEIOBaTh MOJTy4EHHOE
peleHre U OLEHUBATh PABONOI00HOCTh PE3yIbTaTOB;

- yMETh OIIEepPUPOBAThH MOHATUSIMHU: cpenHee
apupMeTHyecKoe, MenuaHa, HauOousplllee W HaUMEHbIIee
3HA4YeHHUs, pa3Max, JUCHEPCHs, CTAHIAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; YMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
UHPOpPMALIMIO,  MpPEJICTaBICHHYH0 B  Ta0nMmax, Ha
auarpammax, rpagukax, OTpaXkarollyro CBOMCTBA peabHBIX
MPOIIECCOB W SIBIICHHIA; TPEICTABISATE WH(OOPMAIHIO C
MOMOINBI0  TaOMWII W JUarpaMM;  HCCIIEIO0BAaTh
CTaTUCTHUYECKHUE JaHHBIE, B TOM qucie
C MpUMEHEHHEeM TpaUuYecKuX METOJOB M 3IIEKTPOHHBIX
CPEICTB;




- yMEeThb ONEpPUPOBATh TOHATHAMH: CIyYalHBIH OIBIT
U cllydaifHOE COOBITHE, BEPOSITHOCTh CIy4aifHOTO COOBITHS;
YMEHHUE BBIYMCIATH BEPOSITHOCTh C HCIOJIb30BAaHUEM
rpadM4ecKux METOJIOB; MPUMEHATh (HOPMYJIbI CIIOKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOHMHATOpHBbIE (DAKThl H
(dbopMysIBl TpU PELICHUWH 33/1a4; OLEHHBATH BEPOSTHOCTH
pearbHbIX  COOBITUH; 3HAKOMCTBO CO  CIy4ailHbIMHU
BEJIMYMHAMH; YMEHHUE NPUBOJIUTH IMPUMEpPHI IMPOSBICHUS
3aKOHa 00IBIINX qrcen B MPUPOIHBIX
¥ OOIIIECTBEHHBIX SIBICHUSIX;

- yMeThb ONEpUpOBaTh MOHATHAMM: TOYKa, MpsAMasd,
IUIOCKOCTb, HIPOCTPAHCTBO, JIBYIpaHHbII yrod,
CKPELIMBAIOIINECS npsiMbIe, napajieIbHOCTh u
NEePIEHINKYISIPHOCTD MPSIMBIX U IIOCKOCTEH, YTOJI MEXITY
HOPSAMBIMHU, YTOJI MEXKAY MPSIMOM U IIIOCKOCTBIO, YTOJ MEXTY
IUIOCKOCTSIMH, PpAacCTOSIHME OT TOYKH JO IUIOCKOCTH,
paccTosiHHE€ MEXAy TpPSIMBIMH, PACCTOSIHHE  MEXIY
TUTOCKOCTSIMU; YMEHHE HCIOJB30BATh TPH PEIICHUH 3a7ad
U3yyeHHble (aKThl W TEOpPEeMbl IUIAHUMETPHUM; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MHUPA;

- YMETh ONEPHPOBATH MOHATHUSMHU: MHOTOTPAaHHHK, CEUYCHHE
MHOTOTpaHHHKa, Ky0, mapajuieenune, npu3ma, mupamMmua,
¢urypa u noBepXHOCTb BpallleHHs], LIUIMHIP, KOHYC, IIap,
chepa, cedeHus  (GUTYpbl  BpaIICHUs, IUIOCKOCTb,
Kacaromasicss  cheppl, IMIMHApPA, KOHYyCa, IUIOMIAIb
MOBEPXHOCTH THPAMHUIBI, TPHU3MBI, KOHYCa, IMIIMHJpA,
wiomanas  chepsl, 00beM  Kyba, MIPSIMOYTOJBHOTO
napasiesienunes1a, IupaMuabl, IPU3MBbI, HWIKHAPA, KOHYCa,
mapa; YMEHHE n300pakaTh MHOTOTPaHHUKH




Y MTOBEPXHOCTH BPAILEHUS, X CEYEHUS OT PYKH, C IIOMOIIBIO
YEpPTESIKHBIX HMHCTPYMEHTOB U  3JIEKTPOHHBIX CPEJICTB;
YMEHHE pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh MpaBUIbHbIE MHOTOTPAHHUKH;

- yMeTb  ONEepUPOBaTh  MOHATUAMHU:  JBIDKEHHE
B TPOCTPAHCTBE, MOJOOHBIE (UTYphl B MPOCTPAHCTBE;
UCIIONIb30BaTh OTHOIICHWE IUIOMIAJ e TOBEPXHOCTEH H
00BEMOB MOAOOHBIX (GUTYp MIPH PEIICHUU 33]1aY;

- YMETh BBIYHCIATH T€OMETPHUYECKHE BEIUYMHBI (IJIMHA,
yTOJ1, TUIOIIAb, 00BEM, IIONIA/(b TIOBEPXHOCTH ), HCTIOIB3YS
U3y4eHHbIE POPMYIIBI U METOIBI;

- YMETh ONEePUPOBATH MOHITUSIMH: MPSIMOYTOJIbHAS CHCTEMA
KOOpJIMHAT, KOOPJMHATBI TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpa, CKalsIpHOE  TPOM3BENEHUE, Yrol  MEXIY
BEKTOpPaMH, CyMMa BEKTOPOB, MPOU3BEACHHUE BEKTOpa Ha
YHMCIO0; HAXOAUTh C TOMOUIbIO M3YYEHHBIX (OpPMYI
KOOPJIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE MEXTY TBYMS
TOYKaMU;

- yMeThb BbIOMpaTh TOAXOJAIIMHA W3YYEHHBIH METOX
JUIs pelleHusl 3aJaud, paclo3HaBaTb MaTeMaTH4YecKHe
GakTel W MaTeMaTHYeCKHE MOJENIM B NPUPOAHBIX H
OOIIECTBEHHBIX SIBICHUSX, B HICKYCCTBE; YMEHHUE MPHUBOIUTH
OpUMEpbl  MaTeMaTHYECKHUX OTKPBITUH pOCCHIlCKOH H
MHPOBOM MaTeMaTU4YECKON HAyKU

OK 02. Hcnonb3oBars
COBpEMEHHBIC cpeJncTBa
[IOVCKa, a”HaJn3a u

MHTEpIIpeTaluy nHpOpMaLuy,

)41

UH(POPMALIMOHHBIE

B obnacTy IeHHOCTH Hay4YHOTO MTO3HAHUS:

- c(hopMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPaKTHKH,
OCHOBaHHOI'O Ha Jiasnore KYJBTYP,

- BJIICTh METO/IaMH JJ0KA3aTeIbCTB, AITOPUTMAMH PEIICHUS
3a/a4; yMeHHe (opMyJIHpOBaTh ONpPEAETeHUs, aKCHOMbBI U
TEOpPEMbl, NPUMEHSATh MX, MPOBOJUTH JOKa3aTeIbHbIE
paccyxJIeHHs B XOJI€ pELIEeHUs 3a/1a4;




TEXHOJIOTUU JIJIsl BHIIOJTHEHHS
3amaq npodeccHoHATBLHOM
eI TeIbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;
Ognanenue YHHUBEPCATbHBIMU
MO3HABATEILHBIMU JICHCTBUSMMU:

B) pabota ¢ uHpopMaIuei:

- BIIQJCTh HaBBIKAMU TONy4eHUs WHGPOpMAIUU W3
WUCTOYHHUKOB  PA3HBIX THIIOB, CaMOCTOSITEIHHO
OCYIIECTBIATh IMOUCK, aHAIU3, CHCTEMATU3AlUI0 U
MHTEPIPETAIMI0 UHPOPMAIIUN Pa3JIMYHBIX BHIIOB U
(dhopM TpeIcTaBICHHUS,

- CO31aBaTh TEKCTHl B pa3iuyHbIX (opmartax c
y4eTOM Ha3Ha4YeHWs WHGOpPMAlMU W  IIEJICBOM

y4eOHBIMU

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

uHpoOpMallUU, €€ COOTBETCTBUE
MOPaJIbHO-ITHUYECKUM HOPMaM;
- HCIOJb30BaTh CPEACTBA HMH(DOPMAIMOHHBIX U

MMpaBOBBIM U

KOMMYHI/IKaHI/IOHHI)IX TCXHOJ’IOFI/Iﬁ B peHIeHI/II/I
KOTHUTHBHEBIX, KOMMYHUKATHUBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c COOJI0IEHHEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKHU OE€30MacCHOCTH,
TUTHEHBI, PECypcoCOepeKeHus, TMpPaBOBBIX H
TUYECKMX  HOPM, HOPM  HH(OPMAIMOHHOM
0e30macHOCTH

- yYMETb ONEPUpPOBaTh IOHATUSAMHU: CTEIEHb 4YHUCIA,
JorapuM 4YHMCIa; yMEHHE BBINOJHATH  BBIUYMCIICHUE
3Ha4eHUH U NMpeoOpa3oBaHMsl BBIPAKEHUN CO CTENEHSAMHU U
aorapupmamy, mpeoOpa3oBaHUs JAPOOHO-PALMOHAIBHBIX
BBIPAKCHU;

- yMETb OIEepUpOBaTh
UPpalOHAJIbHBIE, II0Ka3aTelbHbIE, CTEIICHHBIE,
Jorapu(pMUUECKue, TPUTOHOMETPUYECKHUE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATh MOHATUSAMU: (DYHKIIHSI, HETIPEphIBHAS

IIOHATUAMMU: panrOHAJIbHBIC,

GbyHKIUS, TPOU3BOJHAS, MEepBOOOpa3Has, OINpeAeTeHHBIN
UHTETpall; YMEHHE HaXOIUTh MPOU3BOIHBIC dJIEMEHTAPHBIX

GbyHKINH, UCIIOJIb3YS CIIPaBOYHbIE MaTepUabl;
UCCIIEJIOBaTh B MPOCTEMIIMX cCiaydasX (QYHKIUU Ha
MOHOTOHHOCTb, HaXOJUTb HauOoJIbIINe
U HauMEHbIIWE 3Ha4YeHUs (QYHKUUN; CTPOUTh Tpaduku
MHOTOYJIEHOB c UCIOJIb30BAHUEM anmapara
MaTeMaTHYeCKOIr0 aHaJINu3a; IPUMEHSATh MPOU3BOJIHYIO MIPU
pellleHnM 3aJad Ha JBW)KCHME; peIlaTh IPaKTUKO-

OpPUEHTUPOBAHHBIC 33J1aul Ha HAaUOOJIbLINE U HauMEHbIIHNE
3HAUEHUs, HA HaXOXJACHHUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEpUPOBaATh MOHATUSAMU: pallMOHANbHAsA QyHKIHUS,
NIOKa3aTeNbHasI byHKIHA, CTETICHHA byHKIHS,
JorapupmMuyecKas byHKLUS, TPUTOHOMETPUUECKUE
¢byHKIMM, 0O0paTHbIe (QYHKIUU; YMEHUE CTPOUTH I'paduKu
W3Y4YEHHBIX  (QYHKIHMH, HCIOJBb30BaTh TpaQUKU  MpH
W3Y4EHHMH NIPOLIECCOB U 3aBUCUMOCTEN, IPU PEIICHNH 33]1a4
U3 Jpyrux Y4eOHBIX MPEeIMETOB U 337ad M3 pealbHOM




KHU3HHM, BBIpaXaTb (QopMylaMH 3aBUCHMOCTH MEXIY
BEJIMYNHAMU;

- YMeThb pellaTh TEKCTOBbIE 33aJa4d Pa3HBIX TUIIOB (B TOM
YyClie Ha MPOLIEHTHI, A0 U YacTH, Ha JBIXKEHUE, paboTy,
CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33Ja4d M3 00JacTH
yIpaBJIeHUs] JHYHBIMA U CEMEHHBIMH (DUHAHCAMHU);
COCTABJISITh BBIPAXKECHMS, YPAaBHEHMS, HEPABEHCTBA MU MX
CUCTEMBI MO YCIIOBUIO 3aJlayM, MCCIEIOBaTh IOJYYEHHOE
pellIeHre U OLIEHUBATh IPaBI0N0J00HOCTb PE3YIbTATOB;

- YMETb OIIepUpPOBAThH MOHATHUSIMU: cpenHee
apudmernyeckoe, MeauaHa, HauOoyblllee W HAaUMEHbIIIEEe
3HAUEHMs, pa3Max, JUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YHCIIOBOTO Ha0Opa; YMEHUE M3BJIEKATh, HHTEPIPETUPOBATH
UHPOpPMALIMIO,  MPEJICTaBICHHY0 B  Tabnumax, Ha
nuarpammax, rpadukax, OTpakarollyro CBOMCTBA peabHbBIX
IpOIIECCOB M SBJCHUHN; MPEACTAaBIATh HH(POPMALUIO C
MOMOLIpI0  TadnMll M JuarpaMM;  MCCJIENOBaTh
CTaTHUCTUYECKHUE JaHHbIE, B TOM yucIie
C NpHUMEHEHHEeM TpaUYecKuX METOJ0B M 3JIEKTPOHHBIX
CPEICTB;

- yYMETh ONEPUPOBATH MOHATHUSIMHU: CIYYAUHBIA OMBIT
U ClIy4ailHoe COOBITHE, BEPOSTHOCTh CIIY4alfHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSATHOCTH C  MCIOJIb30BAaHUEM
rpadMuecKuX METOJIOB; MPUMEHATH (OPMYJIBI CIIOKEHUS U
YMHOXEHHSI BEpOSITHOCTEH, KOMOHMHATOpHbIE (aKThl H
(GbopMyInbl MpU pElIeHUH 3a]ad; OLEHUBATh BEPOSTHOCTU
peambHBIX  COOBITMH; 3HAKOMCTBO CO  CIIy4ailHBIMH
BEJIMYMHAMHU; YMEHHUE NPHUBOJIUTH NPUMEPHI IMPOSBICHUS
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3aKOHA OOJNBIIMX YHCENT B MPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHUSIX;

- yMeThb ONEpUpOBaTh TMOHATHAMM: TOYKa, IpsAMasd,
IUIOCKOCTb, IPOCTPAHCTBO, JIBYIpaHHbBII yrod,
CKPELIMBAIOIINECS npsiMbIe, napajieIbHOCTh u
MEPIIEHAUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, Yroi MEXIy
HOPSAMBIMHU, YTOJI MEXKAY MPSIMOM U IJIOCKOCTBIO, YTOJ MEXTY
IUIOCKOCTSIMH, paccrosiHue oT TOYKHU
710 TUIOCKOCTH, PACCTOSHHE MEXAY MPSIMBIMH, PAacCTOSHUE
MEXIy MIOCKOCTSAMHU; YMEHHE HCIIOJIb30BaTh MPH PEIICHUN
3aJa4 U3y4eHHbIe (DaKThl U TEOPEMbI INIAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MHUPA;

- YMETh ONEPHPOBATH MOHATUSMHU: MHOTOTPAaHHHK, CEUYCHHE
MHOTOTpaHHHKa, Ky0, apajuiesienure 1, pu3Ma, IupamMmua,
¢urypa u nNoBepxXHOCTb BpallleHHs], LHIMHIP, KOHYC, 1Iap,
chepa, cedeHus  (UIYpbl  BpaIIEHUs, IUIOCKOCTb,
Kacaomasics cdepsl, IMIMHApPA, KOHycCa, IUIONIA]b
MOBEPXHOCTH THPAMHUIBI, TPHU3MBI, KOHYCa, IMIIMHpA,
wiomanab  cdepbl, o00beM Kyba, MPAMOYTOJBHOTO
napasenenunena, TupaMu/bl, IPU3MbI, HWINHAPA, KOHYCa,
mapa; yMeHHe n300pakaTh MHOTOTPaHHUKH
Y TTOBEPXHOCTH BPAILIEHUS, X CEYEHUS OT PYKH, C IIOMOIIIBIO
YEepTEeKHBIX HMHCTPYMEHTOB U  3JIEKTPOHHBIX CPEJCTB;
YMEHHE Pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacrio3HaBaTh NMPaBHILHBIE MHOTOTPAHHUKH;

- yMeThb  ONepUpOBATh  TOHATHAMHU:  JBIDKEHHE
B TPOCTPAHCTBE, NOJOOHBIE (UTYphl B IPOCTPAHCTBE;
UCIOJIb30BAaTh OTHOLICHHWE IUIOMa/lel TOBEPXHOCTEH U
00BEMOB NMOAOOHBIX PUTYp MPU PEIICHUH 33]1aY;
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- YMETb BBIYUCIATH N€OMETPUYECKHE BEJIUYUHBI (JUIMHA,
yroJ, IJI0Majb, 00beM, IJIONIAlb HOBEPXHOCTHU), HCHOIb3YS
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMETh OIIEPUPOBATh NOHATHAMM: NIPSIMOYIOJIbHAS CUCTEMA
KOOpPAMHAT, KOOPAMHATBI TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpPa, CKaJsIpHOE  IPOU3BEICHHE, YroJl  MEXAY
BEKTOPAMH, CyMMa BEKTOPOB, NPOU3BENCHHUE BEKTOpa Ha
YHMCIO0; HAXOAUTh C IOMOUIbIO M3YYEHHBIX (OpMYI
KOOPJIMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMS
TOYKaMHU;

- yMeTb BbIOMpaTh NOAXOIAIIMH M3YYEHHBIH METOX
JUI  pELIeHus 3aJadd, paclo3HaBaTb MaTeMaTHYECKHE
(GakTel W MaTeMaTHYeCKHE MOJEIM B TPUPOAHBIX H
OOLIECTBEHHBIX ABJIEHUSAX, B UCKYCCTBE; YMEHUE IPUBOAUTH
IpUMEpPbl MAaTEMaTHUYECKUX OTKPBITMM POCCUHCKOH H
MHUPOBOM MaTeMaTU4E€CKON HAyKU

OK 03. IInanupoBath
" peaTn30BBIBATH
cOOCTBEHHOE
npodeccuoHanbHOe

U JIMYHOCTHOE pa3BUTHE,
PEINPUHIMATETBCKYIO
JesITeIbHOCTD

B npodeccuoHanbHOu chepe,
UCIOJIb30BaTh 3HAHUS
10 TpaBoOBOH U (puHaHCOBOMU
IPaMOTHOCTH B Pa3JIMYHbIX
KU3HEHHBIX CHTYaIUsIX

B oGnact 1yXxOBHO-HPaBCTBEHHOT'O BOCTIUTAHUS:

- c(OpMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS,
9THUYECKOI0 NTOBE/ICHNUS;

- CIOCOOHOCTH OILIEHHMBATh CUTYallMI0 U NMPUHHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHWE JMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISAM
U (WIK) ApYyTrUM 4iI€HaM CeMbH, CO3JaHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  NPHUHATHA  LIEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUHM C TPAIULMSAMU
HaponoB Poccuu;

- BJIQJIETh METOIAMU JOKA3aTEIbCTB, AJITOPUTMAMH PEILICHUS
3a1a4; yMeHue (popMylnupoBaTh ONpeNeNeHusl, aKCHOMBI U
TEOPEMBI, MPUMEHATH WX, IPOBOJUTH JIOKA3aTEIbHBIC
paccyXJIeHHs B XOJI€ peLIeHUs 3a/1a4;

- YMETh ONEPUPOBATh MOHATUIMU: (DYHKLIHS, HETIPEPbIBHAS
(GyHKIMSA, TPOM3BOJHAs, IMEepBOOOpa3Has, ONpeAeTICHHBIN
UHTErpall; yMEHUE HAXOIUTh IIPOU3BOJHBIE DJIEMEHTAPHBIX

byHKIUH, UCITONIBb3YSI CIIpaBOYHBIE MaTepHuabl;
UCCIIeNoBaTh B MPOCTEHIIMX ciayyasx (yHKUMM Ha
MOHOTOHHOCTb, HaxOJIUTh HauoOoIbIINE

U HauMeHbIIWE 3HaueHHs (QYHKIMHA; CTPOUTH Tpaduku
MHOT'O4JIEHOB c HCII0JIb30BAHUEM amnmnapara
MaTEeMaTHYeCKOr0 aHaINu3a; IPUMEHSATh MPOU3BOIHYIO MPU
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OBnanenue
JICUCTBUSIMMU:
a) CaMOOpPTaHU3aITUs:

- CaMOCTOSITEIILHO OCYIIECTBIISTH MO3HABATEIbHYIO
NEeSATEIbHOCTh, BBIABJIATH IMPOOJIEMBI, CTaBUTh
u dbopmynupoBaTh COOCTBEHHBIE 3a1a4u
B 00pa30BaTEIbHOM JEATCIBHOCTH W IKU3HCHHBIX

YHUBCPCAJIbHBIMU PETrYyIATUBHBIMU

CUTYyallMsIX; CaMOCTOATEIbHO COCTaBJATh ILJIaH
pelieHrus MpoOJeMbl C  y4eTOM  HMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEH

U MIPEANOYTECHUI; 1aBaTh OIIEHKY HOBBIM CUTYAIIUSIM;
0) CAMOKOHTPOJIb:

UCIOJIb30BaTh TpPHUEMbl pedIEKCUU AN OLICHKH
CHUTYyalllH, BHIOOPa BEPHOTO PEIICHHS,;

- yMeTh OLIEHWBAaTh PHUCKKU U CBOEBPEMEHHO
MPUHUMATh PEIICHHS [0 UX CHIDKEHUIO;

B) SMOIIMOHAJIBHBIA HHTEJIEKT, Mpearoararouiui
c(hOpMHUPOBAHHOCTb:

BHYTpPEHHEH MOTHBAIMH, BKIIOYAIONIEH cTpeMIIeHHe
K JIOCTHXKCHHIO TEJIH | YCHeXy, ONTHMHU3M,
WHUIMAaTUBHOCTh, yMEHHUE JEWCTBOBATH, HCXOAA
U3 CBOMX BO3MOXKHOCTEI;

- HMIATUH, BKIIOYAIOUIEH CHOCOOHOCTh NMOHMMATh
SMOIMOHAIBHOE COCTOSIHME JAPYIHX, YYHUTHIBAThH
€ro  NpU  OCYIIECTBIEHHMH  KOMMYHHKAIIUH,
CTIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

- COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh
BBICTPAWBaTh OTHOIICHUS C JPYTHMHU JIIOJBMH,
3a00TUTBCS, TPOSBIATH HMHTEPEC U paspelarb
KOH(IIMKTBI

pelieHNH 3agad  Ha  JBWD)KEHHE;, pemaTh IMPaKTHKO-
OpPUEHTHUPOBAHHBIC 33/1a4i Ha HAUOOJIbIINE U HaUMEHbIIHNE
3HAYCHUsI, HA HAXOXKJCHHUE ITYyTH, CKOPOCTH U YCKOPEHHSI,

- YMETb OIEPUPOBATh MOHATUSIMHU: pallMoOHaIbHAsT (DYHKITHS,
II0Ka3aTeabHas byHKIMA, CTEIIEHHAs byHKIHA,
JorapupmMuIecKas byHKLWS, TPUTOHOMETPUUECKUE
¢byHkuy, obpaTHbie QYHKIMH; YMEHHE CTPOUTH rpaduku
U3YyYCHHBIX ~ (DYHKIMIA, MCIOJIB30BaTh TpauKu  IpH
U3YyYCHHUH MTPOIECCOB M 3aBUCUMOCTEH, IIPH PEIICHUH 3324
U3 Jpyrux Yy4eOHBIX NPEIMETOB M 3a/Jad M3 pealbHOU
KU3HH, BBIpAXKATh (QOpPMYyJaMH 3aBUCHMOCTH MEXIY
BEJINYMHAMU;

- YMETh pemaTh TeKCTOBBIC 3a/la4Hl Pa3HBIX TUIOB (B TOM
Yrcie Ha MPOLEHTHI, JOJIH U 4acTH, Ha JIBWXKEHHE, padory,
CTOMMOCTh TOBapOB M YCJIYT, HAJIOTH, 33Ja4d M3 00JIACTH
yIpaBlIeHUs] JMYHBIMH U  CEeMeHHBIMH  (hUHAHCAMHU);
COCTABIISATh BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA M HX
CHCTEMBI TI0 YCIIOBHIO 3a/Ia4yM, HCCJIEIOBATh TOIYYEHHOE
peleHne U OLIeHUBATh MPaBA0NOJ00HOCTh PE3yIbTaTOB;

- yMETh OIepPUPOBAThH MOHATUSIMHU: cpenHee
apupMeTHIecKoe, MenuaHa, HauOouybllee W HAMMEHBIIEe
3HA4YEeHHUs, pa3Max, JUCHEPCHs, CTAHIAPTHOE OTKIOHEHHE
YHCIOBOTO HabOpa; yMEHUE U3BJIEKATh, UHTEPIPETUPOBATD
uHpOpMalMIO,  TPEICTaBIEHHYHO B  TabnMmax, Ha
IrarpaMmax, rpaukax, OTpaKarollyro CBOHCTBA peabHBIX
MPOIIECCOB W SIBIICHHIA; TPEICTABIATE WH(OOPMAIHIO C
MOMOIIbI0  TabmuI M JUarpaMM;  MCCIIEl0BaTh
CTaTUCTHYECKHE JAaHHBIE, B TOM 4YHCIE C MPUMEHEHHEM
rpadM4ecKuX METOJIOB U DJICKTPOHHBIX CPE/ICTB;
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- YMeTb ONEpHpPOBATh MOHATUSAMH: CIyYalHBIH ONBIT H
cilydyaifHOoe COOBITHE, BEPOSITHOCTH CIIy4ailHOrO COOBITHS;
YMEHHUE BBIYMCIATH BEPOSITHOCTh C HCIOJIb30BAaHUEM
rpadM4ecKux METOJIOB; MPUMEHATh (HOPMYJIbI CIIOKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOHMHATOpHBbIE (DAKThl H
(dopMysIBl TpU pPELICHHWH 337ay; OLEHHBATH BEPOSTHOCTH
peabHbIX COOBITHIA; 3HAaKOMCTBO
CO CIIy4alHbIMM BEJINYMHAMU; YMEHUE IPUBOAUTD IPUMEPHI
NPOSIBIICHUS] 3aKOHAa OOJNBIIMX YHCEN B MPHUPOIHBIX H
OOIIECTBEHHBIX SIBJICHUSIX;

- yMeTb BbIOMpaTh NOAXOIAIIMH M3YYEHHBIH METOX
JUIs  pelleHus 3aJayd, paclo3HaBaTb MaTeMaTHYecKHe
(GakTel W MaTeMaTHYECKHME MOJIENM B NPUPOAHBIX H
OOIIIECTBEHHBIX SBICHUSAX, B HICKYCCTBE; YMEHHUE MPHUBOUTH
OpUMEpbl MaTeMaTUYeCKUX OTKPBITUH pOCCHIICKOH H
MHUPOBOM MaTeMaTU4E€CKON HAyKU

OK 04. S¢dexTuBHO
B3aHUMOJICHCTBOBATh

U paboTaTh B KOJUIEKTHUBE
1 KOMaH]IE

OBnazieHue yHHUBEPCATIbHBIMU KOMMYHUKATHBHBIMHU
JICHCTBHUSMMU:

0) COBMECTHasl IeITeIIbHOCTb:

- TIOHMMaThb ¥ WCIOJb30BaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ HHIUBUIYaTbHOU pabOTHI;

- TPUHUMATh €M COBMECTHOM JIE€SITEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBHUS 10 €€
JOCTHIKECHHUIO: COCTaBIATh  IUIAH  JCHCTBHH,
pacnpenensiaTb poju ¢ y4eTOM MHEHHH Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;
OBnazieHue  YHUBEPCAIBHBIMUA  PETYJISTUBHBIMHU
JIEHCTBHUSIMMU:

T') IpuHATHE ce0s U IPYTUX JIIOJIeH:

- YMETb OIIepupOBaThH MOHSTUSIMU: cpenHee
apupMeTHyecKoe, MeluaHa, HauOousplllee W HaUMEHbIIee
3HAUEHUs, pa3Max, IUCHEPCHUS, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Habopa; yMEHHUE U3BJIEKATh, HHTEPIIPETUPOBATD
nH(popMalMlo, TPEJICTaBICHHYO B  Ta0numax, Ha
uarpammax, rpagukax, OTpaXkarollyro CBOMCTBA peabHbIX
IpOIIECCOB M SBJICHUHN; MPEACTaBIATh HH(POPMALUIO C
MOMOIIpI0  TadnMll M AuarpamMM;  HCCJIENOBAaTh
CTaTHUCTUYECKUE JlaHHble, B TOM 4YHUCII€ C MPUMEHEHHEM
rpadUyecKuX METO0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETb ONEpUPOBATH MOHATHAMM: CIIy4alHBI ONBIT U
cilyyaiiHoe coObITHE, BEPOSITHOCTH CIIy4ailHOrO COOBITHS;
YMEHHME BBIYUCIATH BEPOSTHOCTh C HCIOJIb30BAHHEM
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- IPUHUMATh MOTHBBI U apPTyMEHTHI JAPYTUX JIFOACH
MIPY aHAJIN3E Pe3yIbTaTOB JCATECILHOCTH;

- NMPU3HABAaTh CBOE IPABO W MPABO JIPYTHUX JIFOJACH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHUP C MO3HUIIHU
JPYTOTO YeTIOBEeKa

rpadM4ecKuX METOJIOB; MPUMEHATH (OPMYJIBI CIIOKEHUS U
YMHOXXEHHUSI BEPOSTHOCTEH, KOMOHMHATOpHBbIE (DAKTBI H
(GopMysBl TIPH pEIICHWH 3a/lad; OLCHHWBATh BEPOSTHOCTH

peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIIy4allHBIMHU
BEJIMYMHAMHU; YMEHUE IPUBOAUTH IPUMEPHI IMPOSBICHUS
3aKOHA OobIINX qucen B IIPUPOJHBIX

U OOIIECTBEHHBIX SBIICHUSX;

- yMeThb BBIOMpATh MOAXOMASIIUN H3YYEHHBIM METOJ Ui
pelleHrs 3aJayd, Paclo3HaBaTh MaTeMaTH4YeCKHe (haKThbI
Y MaTeMAaTUYECKUE MOJIEIHN B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE MPUBOJUTH HPUMEPHI
MaTeMaTUYeCKUX OTKPBITUM POCCHUUCKON UM  MHPOBOM
MaTE€MaTU4YeCKON HayKH

OK 05. OcymectBisiTh
YCTHYIO U  THCHbMEHHYIO
KOMMYHHKAIUIO

Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoit denepannn
C yderoM 0coOeHHOCTe
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

B o0nactu 5cTETHYECKOr0 BOCIIUTAHUS:

- OCTETHYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs
ACTETHKY OBITa, HAYYHOTO W  TEXHHUYECKOTO
TBOpPUECTBa, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHHH;

- CIIOCOOHOCTH BOCHPHHHUMATH PA3MYHBIE BUIBI
HCKYCCTBA, TPAIUITIH U TBOPUYECTBO CBOCTO M JAPYTUX
HapoJIOB, ONIYIIATh SMOIIMOHAJIHHOE BO3JIEHCTBUE
HCKYCCTBa;

OBnanenue yHUBEpCATbHBIMH KOMMYHHKATHBHBIMU
JIEHCTBUSIMU

a) oOmeHue: - OCYIIECTBISATh KOMMYHUKAIIMH
BO Bcex c(hepax jKU3HU;

- pacrio3HaBaTh HeBepOaJIbHBIC CPEJCTBA OOIICHHUS,
IMOHUMAaTh 3HA4YCHUE COIUATIBHBIX 3HAKOB,
pacro3HaBaTh MIPEITOCHUTKH KOH(MDITUKTHBIX
CUTYaIui ¥ cMATYaTh KOH(DIUKTHI,

- BJIaJIETh METOJIaMH JJOKA3aTeNbCTB, AITOPUTMAMHU PELICHHUS
3a1a4; yMeHue (popMysnpoBaTh ONpe/eeHusl, aKCHOMBI U
TEOpPEMBI, NPUMEHATh MX, IPOBOJIUTH JOKAa3aTEIbHbIE
pacCyXIEeHHs B XOJI¢ PELICHMS 3a/1a4;

- YMEThb ONEPUPOBATh IOHATHUAMM: CIy4YalHBIM ONBIT U
cilyyaiiHoe COObITHE, BEPOSITHOCTH CIIy4alHOI'O COOBITHS,
YMEHUE BBIUUCIATH BEPOATHOCTh C  HCIOJIB30BAHHEM
rpaduyecKux METOJ0B; MPUMEHATh (POPMYIIbI CIIOXKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOHMHATOpHbIE (DAKThl U
(dopMysbl TpU pPELICHUWH 337a4; OLEHUBATh BEPOSTHOCTH
peabHBIX  COOBITMH; 3HAKOMCTBO CO  CIIy4allHBIMHU
BEJINYMHAMH; YMEHUE MPUBOAUTH MHPHUMEPHI MPOSBICHUS
3aKOHA (1019111704 qucen B MIPUPOTHBIX
1 OOILECTBEHHBIX SIBICHUSX;

- yYMETb OIEpPUPOBATH IIOHATUAMU: TOUKa,
IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYTPaHHBIN

npsmas,
yrod,
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- pPa3BEepHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY
3pEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB

CKPELIMBAIOIINECS npsiMbIe, napajieIbHOCTh u
MEPIIEHAUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, Yrol MEXIy
IPSIMBIMH, YTOJI MEX]TY IPSIMON U IJIOCKOCTBIO, YTOJl MEXKAY
IUIOCKOCTSIMH, paccrosinue oT TOYKH
JI0 TIOCKOCTH, PAcCTOSHHE MEXAY MPSIMBIMH, PacCTOSHUE
MEX]y IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MPU PEIICHUH
3a/1a4 U3y4eHHbIE (PAKThI U TEOPEMBI TNIAHUMETPUH; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIETO MHUPA;

- YMETh ONEPHUPOBATH MOHATUSMHU: MHOTOTPAaHHHK, CEUYCHHE
MHOTOTpaHHHKa, Ky0, apajuiesienure 1, pu3Ma, IupamMmua,
¢urypa u moBepXHOCTh BpAIICHUS, LUIUHAP, KOHYC, LIap,
chepa, ceueHuss (GUTypsl  BpalleHHs, IUIOCKOCTb,
Kacaromasicsi  cepbl, OUIMHIPA, KOHYcCa, IUIONMA/Ib
MIOBEPXHOCTH THPAMUIBI, MPHU3MBI, KOHYCa, IMIIMHApA,
wiomans  chepsl, o00beM  Kyba, OPSIMOYTOJBHOTO
napasuieNienurneia, MMpaMuabl, IPU3MBI, IUJIHUHIPA, KOHYCA,
apa; yYMEHHE n300pakaTh MHOTOTPaHHUKH
Y TTOBEPXHOCTH BPAILIEHUS, X CEYEHUS OT PYKH, C IIOMOIIBIO
YEepPTEeKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB;
YMEHHE PAaCMO3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NMPaBHIBLHBIE MHOTOTPAHHUKH;

- yMeTb  ONepUpOBaTh  TOHATHAMHU:  JBIDKEHHE
B TPOCTPAaHCTBE, MOAOOHbIE (GUIYphl B IPOCTPAHCTBE;
UCIOJIb30BATh OTHOLICHHWE IUIOMIA/Iel TOBEPXHOCTEH U
00BEMOB NMOAOOHBIX PUTYp MPH PEIICHUH 33]1aY;

- YMETh BBIYHCIATH T€OMETPHUYECKHE BEIUYMHBI (ITMHA,
yTOJ1, VIO, 00BEM, IJIOIA (b TOBEPXHOCTH ), UCTIOIb3YS
U3yYeHHBIE (OPMYIIBI U METOMBI;
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- YMETb OIIEpUPOBATh NOHATUSAMHU: NPAMOYTOJIbHAS CUCTEMA
KOOpPAMHAT, KOOPAMHATBI TOYKHM, BEKTOpP, KOOPIMHATHI
BEKTOPa, CKaJSIPHOE  IPOM3BEIEHHUE, Yrol  MEeXAy
BEKTOPAMH, CyMMa BEKTOPOB, IPOM3BEACHHE BEKTOpa Ha
YHCIO; HAXOAWUTh C TOMOIIBI0 HM3YYEHHBIX (OPMYI
KOOPAMHATBI CEpEUHBI OTPE3KA, PACCTOSHUE MEXKAY IBYMs
TOUYKAMH;

- yMeTb BbIOMpaTh NOAXOIAIIMH M3YYEHHBIH METOX
JUIsL pelleHus 3a/add, paclo3HaBaTh MaTEMaTUYECKHE
(GakTel W MaTeMaTHYeCKHE MOJENM B TPUPOAHBIX H
OOIIECTBEHHBIX SIBJICHUAX, B UICKYCCTBE; YMEHUE IPUBOJUTH
IpUMEpPbl MAaTEMaTHUYECKUX OTKPBITUH POCCUHCKOH H
MHUPOBOM MaTeMaTU4eCKON HayK1

OK 06. [IposiBisATH
IPaX1aHCKO-
MMaTPUOTHYECKYIO TTO3HIINIO,
JEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJICHUE
Ha  OCHOBE  POCCHICKHX

JTyXOBHO-HPABCTBEHHBIX
LICHHOCTEH, B TOM YHCIIE

C Y4Y4eTOM TapMOHHU3aLUU
MEKHALMOHAIBbHBIX

" MEXPEIUTUO3HBIX
OTHOILEHUH, IIPUMEHSATH
CTaHJapThl
AHTUKOPPYILHOHHOTO
MIOBEJICHUS

B oOnactu TpakJaHCKOTO BOCIUTAHUS: MPUHSATHE
TPaIULMOHHBIX HAIIMOHAJIBHBIX, OOIIEUEIOBEUECKUX
T'YMaHUCTHYECKHUX U IEMOKPAaTHUECKUX IIEHHOCTE;
B obmacty  maTpMOTHYECKOTO  BOCIHUTAHMSL:
LICHHOCTHOE  OTHOIIEHHE K TIOCYJIapCTBEHHBIM
CUMBOJIaM,  HMCTOPMYECKOMY W  HPUPOAHOMY
HAacJeUI0, TMaMITHHUKaM, TpPaJuIUsIM HapoJOB
Poccun, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CHOPTE, TEXHOJIOTUSIX U TPYAE;

OBnaneHne  yHHMBEpPCAJIbHBIMU  PETYJIATUBHBIMU
NEHCTBUSIMH: B)  OMOIMOHAJIbHBIM  MHTEIUIEKT,
npenoiararomuii copMUPOBaHHOCTH:
--CaMOCO3HaHHUs,  BKJIIOYAIOUIETO0  CHOCOOHOCTh
ITIOHUMATh CBOE YMOLIMOHAJIBHOE COCTOSIHUE, BUIETh
HaIpaBJICHUS pa3BUTHSA COOCTBEHHOM
SMOILIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e;

- BJIQJIETh METOJIaMU JI0Ka3aTeIbCTB, AITOPUTMAMHU PELLICHUS
3aa4; yMeHue (popMysnpoBaTh ONpPENENeHusl, aKCHOMbI U
TEOPEMBl, TNPUMEHATh HX, MPOBOAUTH JOKa3aTeJbHbIC
paccyXIeHHs B XOJI€ PELICHUs 3a/ay;

- YMETh ONEpUPOBaTh MOHATUAMU: (DYHKIIMS, HETIPpephIBHAS
(GyHKIMSA, TPOM3BOJHAs, MEepBOOOpa3Has, ONpeieTIeHHBIN
MHTErpai; yMeHUe HaXOJIUTh IPOU3BOHBIE AJIEMEHTAPHbIX

¢GbyHKIUH, UCIIOJIb3YsI CIPaBOYHbIE MaTepuabl;
UcclenoBaTh B MPOCTEHIIMX —ciaydasx (QyHKIUM Ha
MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINe

U HauMEHbIIWE 3HA4YeHHUs (QYHKIMHA; CTPOUTh TIpaduKu
MHOTOYJICHOB c UCIOJIb30BAHUEM anmapara
MaTeMaTHYeCKOro aHalNu3a; IPUMEHSATh NMPOU3BOIHYIO MPU
pelleHny 3aJad  Ha JBHXKEHHWE, peuarb IPaKTUKO-
OpPUEHTUPOBAHHBIC 3a/la4l Ha HAUOOJIbLINE U HaUMEHbIINE
3HAuUEHUs, Ha HaXOXKJAEHHUE MTyTH, CKOPOCTH U YCKOPEHUS;
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- caMOoperyJINpOBaHUs, BKJIFOYAOIIIETO
CaMOKOHTPOJIb, yMEHHE NpUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBE/ICHHE, CIIOCOOHOCTh
aJlanTHPOBATHCA K HSMOLMOHAIBHBIM H3MEHEHUSM
Y TIPOSIBJIATH THOKOCTB, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH  MOTHBAllUM,  BKJIIOYAIOMICH
CTpeMJICHHE K JOCTH)KEHHIO IEIH U  yCHexy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATD,
UCXOJISl U3 CBOUX BO3MOXKHOCTEIH;

- DMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh
IMOIMOHAIBHOE COCTOSIHHUE JIPYTHX, YUUTHIBATH €TO
IIPU OCYIIECTBICHUN KOMMYHHUKAIMH, CIIOCOOHOCTH
K COYYBCTBHUIO M COIIEPE)KUBAHHMIO;

- COLMAIbHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIOCOOHOCTh
BBICTPANBAaTh OTHOLICHUS C JPYTHMHU JIFOJBMH,
3a00TUTBCS, TPOSBIATH HMHTEPEC M  pa3pemarb
KOH(QJIUKTBI

- YMETh pellaTh TEKCTOBBbIE 33Ja4M Pa3HBIX TUIIOB (B TOM
Yrcie Ha MPOLEHTHI, JOJIM U YacTH, Ha JIBWXKEHHE, padory,
CTOMMOCTbh TOBapoOB W YCIYT, HAJOTH, 33Ja4yd U3 o01acTu
yIpaBICHUS JUYHBIMU M CeMEHHBIMU  (UHAHCAMHU);
COCTABJIAITh BBIPAKECHMS, YPAaBHEHMS, HEPABEHCTBA M MX
CUCTEMBI II0 YCIIOBHIO 3aJa4M, HUCCIEAOBAaTh IOJY4YECHHOE
pelleHne 1 OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

- yMETh ONepUpOBaThH cpenHee
apupMeTHIecKoe, MenuaHa, HauOoJbllee W HAMMEHBIIEe
3HA4YEHMs, pa3Max, IUCIEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOTr0 HabOpa; yMEHUE U3BIIEKAaTh, HHTEPIIPETUPOBATD
uHbOpMaIlMIO, TPEACTaBIEHHYID B  Ta0iuiax, Ha
IrarpaMmmax, rpaukax, OTpaXKarollyr0 CBOHCTBA peabHBIX
IPOLECCOB U SBJICHUM; MPEACTaBIATh HHPOpPMALMIO C
NOMOIIbI0  TabNUIl U JAMarpaMm; HCCJIE10BATh
CTaTUCTUYECKHUE JaHHBIE, B TOM YUCIIE
C TNpUMEHEHHEM TIpadUUECKUX METOJIOB M AIIEKTPOHHBIX
CPEICTB;

- yMETb ONEPUPOBATH NOHATHSAMM: CIY4alHBIA OIBIT
U CllydaiiHOe cOOBbITHE, BEPOATHOCTh CIIYy4aifHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOATHOCTH C  HCIOJIb30BAHHEM
rpaduyecKux METOJ0B; MPUMEHATh (POPMYJIBI CIOKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (DAKThl U
(dbopMysBl TpU PELICHUWH 337a4; OLEHHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4allHBIMU BEJIMYWHAMM; YMEHUE IPUBOJIUTH IPUMEPBI
NPOSIBJICHUST 3aKOHA OOJIBIIMX YHCeN B TNPUPOJIHBIX U
OOIIECTBEHHBIX SBJICHUSX;

IIOHATUAMMU:
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- yMeThb BBIOMpAaTh TOAXOMANIMHA WM3YYCHHBIH METOJ
JUIsL pelleHus 3a/add, paclo3HaBaTb MaTEMaTUYECKHE
GakTel M MaTeMaTHMYeCKHEe MOJEIM B IPUPOAHBIX U
OOIIECTBEHHBIX SIBICHUAX, B UCKYCCTBE; YMEHUE IPUBOJUTH
IIpUMEPBl  MATEMATUYECKUX OTKPBITUH POCCHUCKOM U
MHPOBOM MaTeMaTU4ECKON HAyKU

OK 07. CogeiicTBoBarh
COXPAaHEHUIO OKpYKarolen
cpensl,
pecypcocOepexeHHmIo,
MIPUMCHSITh 3HAHUS
00 UW3MEHEHUH KJIHMMarTa,
IIPUHIAIIBI OepeKIIMBOTO
Mpou3BOACTBA, 3(P(HEKTUBHO
JIENCTBOBATH

B YpE3BBIYAITHBIX CUTYyAIIHIX

B 00macT 5K0I0rHYecKOro BOCITUTAHMS:

- aKTUBHOC HETIPHUSITHE ICHCTBHIA, PUHOCSIINUX BPEIl
OKpY>Kalollel cpere;

- yYMEHHE MPOTHO3UPOBaTh HEOIArONpPHUSTHBIC
HKOJIOTUYECKHE TIOCIIEACTBUS TPEATPHHUMAEMBIX
JCWCTBUH, IPEIOTBpAILATh UX;

- pacIIMpeHue OIbITa AeSTEILHOCTH KOJIOTHYECKON
HaIpPaBJICHHOCTH;

OBnanenue YHHUBEpCATbHBIMU
M03HABATEIbHBIMU JICHCTBUSIMH:

0) 0a30BbIE UCCIIEIOBATEIbCKUE ACHUCTBUS:

- pa3pa0aThIBaTh IUIaH pEeIIEHUs TPOOIEMBI C yUeTOM
aHam3a UMEFOIIUXCS MaTepHaTbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

- OCYIIECTBIATH  II€JICHANIPABIICHHBIN
IepeHoca  CpeAcTB U CHoco0OB

B PO eCCHOHANTBHYIO CPENY;

- YMETb MEpPEHOCHThb 3HAaHHS B I103HABATEIbHYIO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEEATEITLHOCTH,
OBnazieHne  YHHUBEPCAJIbHBIMH  PEryJISTUBHBIMU
JEACTBUSAMMU:

0) CAMOKOHTPOJIb:

- JlaBaTh OIEHKY HOBBIM CHUTYallHsiM, BHOCHUTH
KOPpPEKTHBBl B JIEATENBHOCTb, OLIEHUBATh
COOTBETCTBHE PE3YIHTATOB LEISIM

y4eOHBIMU

IIOUCK
NEeNUCTBUS

- BJIaJIETh METOJJaMHU JI0Ka3aTeIbCTB, AITOPUTMAMHU PELLICHUS
3ama4; yMeHHE (POPMYJIHMPOBATh ONPEICIICHHS, aKCHOMBI U
TEOPEMBl, TNPUMEHATh HX, IPOBOAUTH JOKa3aTelIbHbIE
paccyKAeHHUs B XO/I€ PELIeHUs 3a/1a4;

- YMETh ONEPUPOBATh MOHATUAMU: (PYHKIIMS, HETIPpEpbIBHAS
GyHKIMSA, TPOW3BOIHAS, IMEpPBOOOpa3HAs, ONpPEIeICHHBIN
MHTETpaJl; YMEHHE HAaXOIUTh IMPOU3BOIAHBIE AJIEMEHTAPHbIX

(I)YHKI_[I/II‘/'I, HCIIOJIb3Ys CIIpaBOYHBIC MaTCpurallbl;
HCCJICAOBAaThL B HpOCTGfIH.IHX clrydadax (byHKI_[I/II/I Ha
MOHOTOHHOCTD, HaxXoauThb HanOOJIbIINE

U HauMEHbIIWE 3HAa4YeHUs (QYHKIMH; CTPOUTh TIpaduKu
MHOTOUJIEHOB c HCIIOJIb30BAHUEM amnmnapara
MaTEMAaTUYECKOTO aHaJIN3a; IPUMEHATh IPOU3BOIHYIO IIPU
pelleHny 3ajJad  Ha JBWXKEHHWE; pelarb IPaKTUKO-
OpUEHTUPOBAHHBIE 33J]a4l HAa HAHOOJbIINE U HaUMEHBIIINE
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEepPUPOBATh MOHATUSAMU: pallMoHaIbHast yHKIMS,
MoKa3aTeabHas byHKIHS, CTEIEHHAas byHKIHS,
norapudmuyeckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHKMu, oOpaTHhle QYHKIUHU; YMEHUE CTPOUTH I'paduKu
U3YYEHHBIX  (DYHKIMH, UCMONb30BaTh TpapuKH  IpH
M3Y4EHHMH NIPOLIECCOB U 3aBUCUMOCTEN, IIPU PEIICHNUH 33]1a4
W3 JpYruxX Y4YeOHBIX MPEAMETOB W 3aJad W3 PeaTbHOU
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KHU3HHM, BBIpaXaTb (QopMylaMH 3aBUCHMOCTH MEXIY
BEJINYNHAMUY;

- YMeTh pelaTbh TEKCTOBbIE 3a/1ayl Pa3HbIX THUIIOB (B TOM
qucie Ha MPOLEHTHI, JOIM U YacTu, Ha JIBUXKEHHE, paldorTy,
CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33Ja4d M3 00JacTH
yIpaBJIeHUs] JHYHBIMA U CEMEHHBIMH (DUHAHCAMHU);
COCTaBJIATh BBIPAXCHUS, YPABHEHMS, HEPAaBEHCTBA U HX
CUCTEMBI 10 YCIOBMIO 3aJaud, MCCIEN0BaTh IOJYyYEHHOE
pellIeHre U OLIEHUBATh IPaBI0N0J00HOCTb PE3YIbTATOB;

- YMETh ONEPUPOBATH MOHATHUAMM: CIYYaWHBIA OIIBIT
U CilydaiiHOe cOOBbITHE, BEPOATHOCTh CIIy4aifHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSATHOCTH C  MCIOJIb30BAaHUEM
rpaduyecKux METOJ0B; MPUMEHATH (POPMYJIbI CIIOXKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOHMHATOpHBIC (HAKTHI |
(GopMysbl NpU pPELICHUWH 33/a4; OLEHMBATH BEPOSTHOCTU
peanbHbIX  COOBITHUH; 3HAKOMCTBO CO  CIIy4allHBIMHU
BEJIMYMHAMHU; YMEHUE MPUBOIAUTH IPHUMEPHI MPOSBICHUS
3aKOHA OOJBIIMX YHCEN B MPUPOJIHBIX U OOILIECTBEHHBIX
SIBJIICHUSX,

- yYMeTb OIEpPUpPOBATh IOHATHAMU: TOYKA, IpsMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYT'PaHHBIN yrou,
CKpELIUBAOIIHECS IIPSIMBIE, MapajuIeIbHOCTh 51
NEPIEHANKYJIAPHOCTD NIPSAMBIX U INIOCKOCTEHN, YroJl MEXKIY
IIPSIMBIMU, YTOJI MEKY IIPSAMOU U INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, paccrosiHue oT TOYKHU
JI0 THIOCKOCTH, PAaCCTOSTHUE MEXY NPSAMBIMH, PACCTOSHHE
MEXIy IUIOCKOCTSIMH; YMEHHE UCIIOJIB30BATh IIPU PEILICHUU
3aJa4 U3y4yeHHbIe (JaKThl U TEOPEMbI INIAHUMETPUU; YMEHHUE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYKAIOLIETO MHUPA;
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- YMETh ONEPHUPOBATH MOHATUSMHU: MHOTOTPAaHHHK, CEUYCHHE
MHOTOTpaHHHKa, Ky0, mapajuienenunes, npusma, mupamMmuia,
¢urypa u nNoBepxXHOCTh BpaIICHUs, IMJIUHAP, KOHYC, LIap,
chepa, ceueHuss (GUTypsl  BpalleHHs,  IUIOCKOCTb,
Kacaromascs  cheppl, IMIMHAPA, KOHYyCa, IUIOIMAIb
MOBEPXHOCTU TMHPAMU[BI, MPHU3MBI, KOHYCa, IMIIMHApA,
wiomanas  chepel, o00beM  Kyba, MOPAMOYTOJIBHOIO
napasuieNienurneia, MMpaMubl, IPU3MBI, IUJIMHIPA, KOHYCA,
mapa; yYMEHHUE n300pakaTh MHOTOTPaHHUKH
¥ IOBEPXHOCTH BPAILICHHS, UX CEUYEHHSI OT PYKH, C TOMOIIBIO
YEpTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB;
YMEHHE paclo3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NMPaBHIbLHBIE MHOTOTPAHHUKH;

- yMeTb  ONepUpOBaTh  MOHATHAMHU:  JBIDKEHHE
B TPOCTPAHCTBE, MOAOOHBIE (UIYpbl B MPOCTPAHCTBE;
UCIOJIb30BaTh OTHOIICHUE IUJIOMIAJeH MOBEpXHOCTEH H
00BEMOB NMOAOOHBIX (PUTYp MIPU PEIICHUH 33]1aY;

- YMETh BBIYHCIATh T€OMETPUYECKHE BEIUYMHBI (IJTMHA,
yToJ1, IUI0IIAab, 00bEM, IJIOLIA/(b TOBEPXHOCTH ), UCTIOIb3YS
U3y4eHHbIE (POPMYIIBI U METO/IBI;

- YMETb OTIePHPOBATH MOHATUSAMU: MPSMOYTOJIbHAS CHCTEMA
KOOp/JMHAT, KOOPIWUHATHI TOYKH, BEKTOp, KOOPIWHATHI
BEKTOpa, CKalsipHOE  IPOMU3BEIEHHUE, Yrol  MEXIYy
BEKTOpaMH, CyMMa BEKTOPOB, IMPOHM3BEIECHUE BEKTOpa Ha
YHCI0; HAXOJWUTh C TOMOMIIBIO HM3YYEHHBIX (OPMYI
KOOPJIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHAE MEXTY TBYMS
TOYKAMH;

- yMeThb BbIOMpaTh TOAXOMANIMHA H3YYEHHBIH METO.
JUIL  pelIeHUs 3aJadd, paclo3HaBaThb MAaTEMaTHUECKUE
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(GakThl W MaTeMaTHYeCKHE MOJENH B TPUPOJHBIX H
OOIICCTBCHHBIX SBIICHUSAX, B UCKYCCTBE, YMEHHUE MPUBOJIUTH
MpPUMEpPbl MAaTEMAaTUYECKUX OTKPBITUA POCCHUMCKOW U
MUPOBOM MaTEMAaTUYECKON HAYKH
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2. CTPYKTYPA U COAEPKAHUE YYHEBHOTI'O IIPEJIMETA

2.1. O0beM yueOHOI JMCHUIIIMHBI M BUABI Y4e0HOH padoThl

Buj yueOHoi1 padoThI

O0BbeM yacoB

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

Coaep:xanue yueOHOro MaTepuasa (0CHOBHOe U Po¢ecCHOHAIBHO
HaumenoBanue pa3jiesioB . Oo0bem | Popmupyembie
" TeM OPHEHTHPOBAHHOE), JIA00PATOPHBIC U NPAKTHYECKUE 3AaHATHS, IPUKJIATHON 4aCOB | KOMIETeHIHH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHOe€ coJepKaHue

Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18

Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 2

Henp 1 3anaun MareMaTuku | Llenb U 3a1aun MaTeMaTUKU IPU OCBOSGHUU CIIEUANBHOCTH. ba3oBble 3HaHUSA U yMEHUS

IIpA OCBOCHUU [0 MaTeMaTHKe B MPO(eCCHOHATBFHOW W B MOBCEAHEBHOH AeATEIbHOCTH. MHOXECTBO,

CIELIMAJIBHOCTH. olepanuu Hax MHOXecTBaMHu. [uarpammsl Oitniepa—Benna. Vcnonb30Banne TeOpeTHKO-

MHoxecTBa U JIOTUKA MHO>KECTBEHHOI'0 ~amrapaTta [Ajsi ONMCAaHHSA pEalbHbIX IIPOLIECCOB M SIBICHUNU B
npoeCCUOHANILHON JeSITEIbHOCTH, IPH PpEILIEHUH 3a7ady U3 JPYTuX JAUCLUIUIMH.
Onpenenenue, TeOpeMa, CIeICTBUE, T0KA3aTEIbCTBO

Tema 1.2. Coaeprxanue yueOHOIro MaTepuaJa 2

Yucna 1 BBIYUCIICHUS Hatypanbuble u nensie uucna. IlpusHaku penumocty 1enbix 4ducen. PanmoHaibHble OK 01,
yucia. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIIEHTHI, 0ECKOHEUHBIE MEPUOTUICCKIE OK 02,
ApoOu. ApudmeTndyeckue OIepalud ¢ pPalUuOHAIbHBIMM YHCIaMH, NPeoOpazoBaHMS OK 03,
YUCIIOBBIX BBIpAaXEHUM. JlelcTBUTENbHBIE YMClIa. PannoHanbHblE M MppALMOHAIbHBIC OK 04,
gyuciaa. ApudMeTHueckue omnepanuu ¢ ASHCTBUTEIbHBIMU uuciamu. [Ipulnmxénnble OK 05,
BBIUMCIICHMS], TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BBIYUCICHUN OK 06

Tema 1.3 Coaepxkanue y4eOHOIro MaTepuaa 4 OK 07

Toxnectsa u ToxnecTBa M TOXIECTBEHHblE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS.

TOXKACCTBCHHBIC HepaBeHcTBO, pemienue HepaBeHCTBA. MeToa MHTEpBaioB. PemeHue nensix U IpooHO-

peoOpasOBaHH. palMOHANBHBIX YPAaBHEHMM M HEpaBEHCTB. lIpuMeHeHue ypaBHEHMI M HEPABEHCTB K

Y paBHEHH pEILIeHNI0 MaTeMaTHYeCKHUX 3aJad U 3ajjad U3 pa3IMuHbIX oOJacTell HayKH U pealbHOM

H HEPaBeHCTEA #HU3HU. CUCTEMBI U COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUH U HepaBeHCTB. CHCTEMBI
JUHENHBIX ypaBHEHUI. PelleHne npukiaaHbIX 3a1ad ¢ NOMOLIbIO CUCTEMBI JIMHEHHBIX
YpaBHEHUI

Tema 1.4. IIpodeccnoHanbHO OPUEHTHPOBAHHOE COAEpP:KAHMEe (COoHep:KaHHe TNPHUKJIATHOIO 4
MOIYJIs1)
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[TporeHTHBIC BHIYUCICHHS
B PO eCCHOHATIBHBIX

IIpumenenue npoOell M NMPOLEHTOB JAJS PELICHUs NMPUKIAAHBIX 3aJad U3 pa3iIMyHbIX
oTpacieil 3HaHMM W peanbHOH JKW3HU. [IpUOMMKEHHBIE BBIUMCIECHUS, MpaBUIIA

3a1a4ax OKpYIJIEHUS, NPUKUAKA M OLEHKa pe3yiabTaTa BbluMCIeHU. Pasnble crnocoObl
BBIUUCIICHUS] TPOLEHTOB. [IpoleHTHBIE BBIYUCIECHUS B NPOPECCHOHAIBHBIX 3a/adax.
IIpuMmeHeHre ypaBHEHUN M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3ajad U 3a1ad U3
pa3nuyHbIX 001acTell HAYKH U PEATBbHOM KU3HU
Tema 1.5. Copep:kaHue y4eOHOTro MaTepuaa 2
ITocnenoBarensHOCTH [TocnenoBarenbHOCTH, C€HOCOOBI  33/JaHUSl  TOCJIEAOBATENbHOCTEH. MOHOTOHHBIE
U IIPOIPECCUU [0CJIeI0BATENbHOCTH. ApHudMeTHuecKass U reoMerpuyeckas nporpeccuu. beckoHedHo
yObIBaromasi reomerpudeckas mporpeccus. Cymma  OecKOHEWHO  yOBIBaromieit
reoMeTpuuYecKkoil mnporpeccud. Popmyina CI0XKHBIX IPOLEHTOB. [cmnonb3zoBaHue
IIPOrPECCUU JJIsl PELICHUs] peaJIbHbIX 3a/1a4 MPUKJIAJHOTO0 XapakTepa
Tema 1.6. Coaep:xanue yueOHOro MaTepuaJia 4
DyHKIUM U TpaQuKH @ynkus, criocoOs 3ananus Gpyakuuu. ['papuk Gynkumun. Bzanmuao oOpatHbie GyHKIIH.
OO6nacth omnpeneseHuss 1 MHOXKeCTBO 3HaueHu pyHnkuuu. Hynu pynxun. [pomexyTtku
3HAKONMOCTOSAHCTBA. YETHBIC 1 HEUETHBIE QYHKIIUU
KontpoJabsHas padora no pasgeny 1. BxogHoil KoHTpob
Pa3nea 2. Crenenn u kopuu. CreneHHas, nokazarejbHas U jorapupmuyeckasi GyHkumu 42
Tema 2.1. Coaepxanue y4eOHOIro MaTepuaa 4
Apudmerndeckuii KOpeHb ApudmeTnueckuii KOpeHb HATypalbHON cTeneHu. JleHcTBusS c apupMeTHUYeCKUMHU
N—O0i1 CTEIICHHU. KOpPHSIMHM N—OW CTEIICHH.
Tema 2.2 Coaepxanue yueOHOro MaTepuaa 4 OK 01
Crenenu. CtannapTHast Crenensb ¢ nenbiM nokaszareneM. CrannaptHas ¢popma 3alucu AeWCTBUTEIBLHOTO YHCHIA. OK 02’
¢dopma 3anucu Hcnonb3oBanue noaxojsmeil GopMbl 3amucu JEHCTBUTENBHBIX YHCEN JUISl PEeLICHMS OK 03’
JEHCTBUTENLHOTO Yncia MPaKTUYECKUX 3a/1a4 U IPEJICTaBIeHNs JaHHbIX. CTENEeHb C pallMOHAIIbHBIM I10Ka3aTeeM. OK 0 5’
CpoiictBa crenenu. IlpeoOpa3oBanue BbIpaXXEHUH, cOJAEpXKAIUX CTENEHU C OK 0 6,
palMoOHAIBHBIM ITOKa3aTeIeM OK 07’
Tema 2.3. Coaepxanue yueOHOro MaTepuaJia 2
CrenenHas GyHKIMS CrenenHast QpyHKIMS C HaTypaJIbHbIM U ILIeJbIM TNoka3atesneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa U rpaduK KOpHS N-0i CTeNeHn
Tewma 2.4. Uppanuonansasle | CoaepaxaHue y4eOHOro MmaTepuaJia 6
YPaBHEHHUS U HEPABEHCTBA | PemnieHne nppalMoHaIbHBIX YPAaBHEHUI U HEPABEHCTB
Coaep:xaHue yueOHOro MaTepuaJia 6

25




Tema 2.5. Iloxa3aTenbHbIE
ypaBHEHUSI U HEPABEHCTBA

IlokazaTennHBIC YpaBHCHUA U HEPpAaBECHCTBA

Tewma 2.6. Copep:kanue y4eOHOro MaTepuasa 6
Jlorapudm uncna. Coiictsa | Jlorapudm uwciaa. Jlecatuunble W HaTypaibHble Jorapudmel. IIpeoOpasoBaHue
sorapupmoB BBIpQ)XEHUI, coJiepKalluX Jorapupmsl
Tema 2.7. Iloka3zaTenbHas Coaeprxanue yueOHOIro MaTepuaJa 8
u JjorapumMuyeckas IlokazarenbHass u  Jjorapugmuueckas (QyHKUMH, HX CBOHCTBA U  TpaduKH.
(byHKINHU, ypaBHEHHUS, Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA
HEPABEHCTBA
Tewma 2.8. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEpP:KAHHMEe (COoHep:KaHHue TNPHUKJIAJTHOIO 4
Jlorapudms! B mpupojie MOJYJ151)
U TEXHUKE [Tpumenenne norapugma. Vcropust pasButst MareMaTuku. Jlorapupmudeckas crupaib
B npupone. Ee maremarnueckue cpoiicTBa. Mcnonbp3oBaHue rpadukoB QyHKIMHA JUIs
HCCIIEIOBaHMS MPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT IIPU PEIICHUH 3a]a4 U3
pa3nuyHbIX 001acTell HAyKU U peasIbHOM KU3HU
Tema 2.9. Coaep:xaHue y4eOHOIro MaTepHuaJia 2
[IpuMeHeHne ypaBHEHUH, Hcnonp3oBanne rpadukoB (YHKIWN U pEIICHHUS ypaBHEHWH W JIMHEHHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpuMeHeHMe ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUI0O MAaTeMAaTUYEeCKHUX 3a7ay U
K pELICHNUIO 3a/1a4 3aJ1a4 U3 pa3IMYHbIX 00JIaCTeN HayKU U pealbHON )KU3HU
KonTtpoJsabsHas padora 1o pasaeiy 2
Pa3nea 3 Ilpsimble M mJ10ckOCTH B pocTpaHcTBe. KoopAMHATHI M BEeKTOPHI B IPOCTPAHCTBE 30
Tema 3.1. Coaepxanue yueOHOro MaTepuaa 4
IToBropenue nnanuMeTpuu. | OcHOBHBIE (QUTYpHI, (GakTBl W TeOpeMbl TUIAaHUMETpuH. (OCHOBHBIE TOHSTHS
OCHOBHBIE NIOHATHUS crepeomerpur. Touka, mpsMmas, IUIOCKOCTb, HpocTpaHcTBO. [loHsATHE 00 OK 01,
CTEpEOMETPUH aKCHOMaTUYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U CIEJCTBUS U3 OK 02,
HUX OK 03,
Tewma 3.2. Conep:xaHue yueOHOro MaTepuaJia 6 OK 05,
[Ipsimble U TUIOCKOCTH B3aumHoe pacnionoxeHnue NpsMbIX B IPOCTPAHCTBE: MEepeCcEeKaroINecs, napajjiebHble U OK 07

B IIPOCTPAHCTBE.
[TapannenbHOCTH NPSAMBIX,
MPSIMOM M TUIOCKOCTH,
IIJIOCKOCTEN

CKpeluuBaromuecs npsamele. [lapannenbHOCTh NPSAMBIX U TUIOCKOCTEW B MPOCTPAHCTBE:
napajulefibHble  MpsIMble B IPOCTPAHCTBE, MapalieIbHOCTh  TPEX  MPSAMBIX,
MapaJUIeIbHOCTD NPSAMOM MU IMJIOCKOCTU. YTJIBI C COHAIPABIEHHBIMH CTOPOHAMH, YIOJ
MEXAYy MpsMBIMH B THpocTpaHcTBe. [lapayienbHOCTh MIIOCKOCTEH: mNapauiesbHble

26




IJIOCKOCTH, CBOMCTBA MapajlieNbHbIX IIockocTeil. [Ipocreiinme mpocTpaHCTBEHHBIE
(GUrypsl Ha IJIOCKOCTH: TETPadp, KyO, mapajuiesenumnes, HIOCTPOCHUE CeUCHHUH

Tewma 3.3. Copep:kanue y4eOHOIro MaTepuaa 4

[lepneH IUKYISIPHOCTD [lepneHIUKYNSApHOCTh MPSAMOM M IUIOCKOCTU: IEPHEHAUKYISPHBIE MpsSMbIE B

IIPSIMBIX IIPOCTPAHCTBE, IpPsSMbIE MapajuleibHble U NEPHEHAUKYISAPHbIE K IMJIOCKOCTH, IMPU3HAK

U IIJIOCKOCTEN NEPIEHIUKYISIPHOCTU MPAMOUM U IIOCKOCTH, TEOpEMa O IPSIMOM NEPHEHAUKYISIPHOU
IIJIOCKOCTH

Tema 3.4. Coaeprxanue yueOHOro MaTepuaJa 4

VYTIiel MEXAY IPAMBIMU VYrasl B NIPOCTPAHCTBE: Yrojd MeEXIy NPsAMOW M IUIOCKOCTbIO, ABYTPaHHBIM yroi,

U IUIOCKOCTSIMU JMHENHBIN yroJ1 1ByrpaHHoro yria. [lepneHaukyssp 1 HakJIOHHBIE: PACCTOSIHUE OT TOUKU
710 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOMN JI0 IUIOCKOCTH, MPOEKIUs (PUTYPBI Ha MIIOCKOCTb.
[lepneHIUKYNSPHOCTD MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IIJIOCKOCTEH.
Teopema 0 TpEX NeprneHauKyIsIpax

Tema 3.5. Coaep:xaHue yueOHOro MaTepuaJia 4

KoopauHnaTs! 1 BEKTOPBI Bexktop Ha miuockocth M B mpocTpaHcTBe. ClOXKEHHME U BBIYMTAHHE BEKTOPOB.

B IIPOCTPAHCTBE YMHOXEHHE BEKTOpa Ha 4ucio. PaznoxkeHue BekTOopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. Pemenue 3ajad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBWI JEHCTBUI ¢ BekTopamu. [IpsiMoyrosipHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiimue 3agaun B KOOpAMHATAX. YTOJI MEKIY BEKTOpaMH.
CkansipHO€ TpOU3BEACHHE BEKTOPOB. BblunciieHne yrioB MeXAy MpsSMBIMU U
10cKOCTsIMU. KOOpIMHATHO-BEKTOPHBIN METOJ IPU PELIEHUH T'€OMETPUYECKHX 3a]a4

Tema 3.6. IIpodeccnonanbHO OPHEHTHPOBAHHOE COlep:KaHMe (Coaep:KaHNe TPUKJIAJTHOIO 6

[IpsiMbIe 1 TUIOCKOCTH MOYJIs1)

B ITPAKTUYECKHX 3aJa4ax PacrnionoxeHne NpsMBIX U IUIOCKOCTEH B OKpY’KarolleM Mupe (Ipupoie, HCKYCCTBE,
apXUTEKType, TEXHUKE). PenieHne npakTHKo-opueHTUPOBAHHBIX 3a7a4

Tema 3.7. Coaepxanue y4eOHOIro MaTepuaa 2

Pemenue 3anau. [Ipsimbie Pemenue 3a1ay Ha HaAXOK/EHHE T€OMETPUUECKHUX BEIMUMH C UCIOJIb30BAaHUEM arrapara

U TUIOCKOCTH, KOOPAUHATEL | BEKTOPHOM anreOpsbl

1 BEKTOp KounrpoJsbHas padora 1o pazueny 3

Pa3nea 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIuM 28

Tema 4.1. Coaepxanue yueOHOro MaTepuaJa 6
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OCHOBBI TPUTOHOMETPUU CuHyC, KOCHHYC M TAaHI'€HC YUCJIOBOI0 apryMeHTa. ApKCUHYC, ApPKKOCUHYC, apKTAaHI'€HC
YK CIJIOBOT'O apryMeHTa. Tpuronomerpuueckas OKPY>KHOCTBb, oInpezeseHue
TPUTOHOMETPUYECKHUX (DYHKIIMI YUCIOBOTO apryMeHTa
Tema 4.2. OcHOBHBIE Coaeprxanue yueOHOIro MaTepuaJia 6
TPUTOHOMETPUYECKHUE [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaxkeHHI. OCHOBHBIE TPUTOHOMETPHUYECKHE
TOXJIeCTBa (hopMyITbI
Tewma 4.3. Copep:kanue y4eOHOTro MaTepuaa 4
Tpuronomerpuueckue Oynkius. [lepuognueckue ¢pynkuuu. Tpuronomerpuueckue (yHKINUU, UX CBOICTBA U
(GyHKIIUH, UX CBOWCTBA U rpaduxu
rpaduku
Tema 4.4. Copep:xanue yueOHOro MaTepuana 6 OK 01
Tpuronomerpuueckue Pemienne  TpuroHomerpuueckux — ypaBHeHMU. IIpumepsl  TPUrOHOMETPHUYECKHX OK 02’
YPAaBHEHUS U HEPABEHCTBA | HEPABECHCTB OK 03’
Tema 4.5. IIpodeccnonasibHO OPUEHTHPOBAHHOE COAepP:KaHMe (COAep:KaHHe TPHUKJIATHOTO 2 OK 0 4’
Hcnonb30Banue MOJLYJIs1) OK 05.
TPUTOHOMETPUU [IpoBeneHue MpakTUYECKUX pacyeToB Mo ¢GopMmyiaM TpUroHomeTpuu. VcmoiaszoBaHue OK 06’
B IpOoeCCHOHATBHOI rpaduKoB GYHKIUHN I KCCIIEAOBAHMS IIPOIIECCOB M 3aBUCMOCTEH, KOTOPBIE BOSHUKAIOT
chepe IIPH PEIICHUH 3a]]a4 U3 IPYTUX y4EOHBIX TUCIUIUIMH U pealbHON KU3HU
Tewma 4.6. Conep:xaHue yueOHOro Marepuasa 4
Pemenue 3amau Tpuronomerpuueckue GyHKIUHU, TOKAESCTBA U YPABHEHHUSI
TPUTOHOMETPHUU Kourpoabsnas padora no pazneny 4
Pa3nes 5. MHOrOrpaHHHMKH M TeJ1a BpallleHust 34
Tema 5.1. Conep:xaHue yueOHOro MaTepuaJia 8
MHororpanHuku [lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPAHHHKA, BBINYKJIbIE H OK 01
HEBBIMYKJIbIE MHOTOTPaHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronapHas npusma; OK 02’
ITpaHd W OCHOBaHHUS MPHU3MBbI;, NpsMas W HaKJIOHHas NPU3Mbl; OOKOBas M IOJHAs OK 0 5’
MIOBEPXHOCTh Npu3Mbl. [lapainenenunesn, NpsSMOYTOJIBHBIM MapajuleNeNUNe] U €ro OK 0 6,
coiictBa. [lupamua: n-yronpHas nupaMua, FpaHd U OCHOBaHKE MUPaMHU/Ibl; OOKOBas U OK 07
II0JIHAsl IOBEPXHOCTh INUPAMUJBI, MpaBUWIbHAS M YCEUEHHAs NUPAMUIA. DJIEMEHTHI
MpU3Mbl U MUPaMUJIbl. BbruncieHne 371eMeHTOB MHOTOTPaHHUKOB: pE€Opa, AMAaroHamu,
YTJIBI
Tema 5.2. Conep:xaHue yueOHOro MaTepuaJa 6
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[IpaBuibHbIE
MHOTOTPaHHUKH.
[Tnomaap moBepxXHOCTH
MHOT'OTPaHHUKOB

[IpaBunbHBIE MHOTOIPAHHUKHU: TMOHATHE MPABWIBHOIO MHOIOTPAaHHUKA; IpaBUJIbHAs
Mpr3Ma U IpaBWIbHAS NMUPAMUIA; [PABUIIbHAS TPEYroJibHAsA MUPaMUIa U MPABUIbHBIN
TeTpasap; KyO. [IpencraBieHre o MpaBUIIbHBIX MHOTOIPAHHUKAX: OKTadp, NOACKadIp U
ukocayap u ap. CedeHus mpusMbl U nupamuabl. [Lmomans GOKOBOW MOBEPXHOCTH H
MOJIHOM TMOBEPXHOCTU MPSMOM MPHU3MBI, IUIOMIAJb OCHOBAHUU, TeopeMa O OOKOBOM
MOBEPXHOCTH TpSIMON mpu3Mbl. [lmomans OOKOBOW MOBEPXHOCTH M IOBEPXHOCTH
MPaBWIbHON NHpaMUJbl, TEOpeMa O IUIomaAu OOKOBOM IOBEPXHOCTH YCEUEHHOM
MMHUPAMUIBI

Tema 5.3.
Tena BpameHus

Copep:kaHue y4eOHOIro MaTepuaa

[unmmaapudeckass TOBEPXHOCTh, 00pa3yrolye IMJIMHAPHYECKOW TOBEPXHOCTH, OCh
UWIMHIPUYECKON moBepxHOCTU. LlunuHiap: ocHOBaHUS W OOKOBas MOBEPXHOCTH,
oOpa3ymomiass W OChb, IUIOMIaahr OOKOBOW H TIOJHOW TOBEpXHOCTH. KoHWdYeckas
MOBEPXHOCTh, O0pa3yrollne KOHMYECKOH MOBEPXHOCTH, OChb W BEpPIIMHA KOHUYECKOU
noBepxHocTU. KoHyC: OCHOBaHME M BepIIMHA, 00pa3yronias U 0Ch, IUIOMAIs OOKOBOW U
TMIOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolIe U BHICOTa, OCHOBAHUS 1 OOKOBasI
noBepxHocTh. Cdepa u map: HeHTp, paanyc, JTHaMeTp, TUIOMAAb MOBEPXHOCTH C(hEpEhI.
Bzaumnoe pacmnonoxenue cdepbl M IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe,
wiomansb cepsl. M300pakeHne Ten BpalieHus: Ha IIOCKOCTH. Pa3BEépTka muimuHapa u
KOHYCa

Tema 5.4.
OO0BeMBI U IIOMIAIN
ITOBEPXHOCTEH TEN

ConepxaHue y4eGHOro MaTepuaJjia

[Tonstre 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOICTBa 00bEMOB Tem. Teopema
00 00BEME NPAMOYTOJIBLHOTO MapaljiesieNuIeia U CIeICTBUS U3 He€. 00beM MUpaMUIbl U
npu3Mbl. O0BEM HUIMHAPA, KoHyca. O0BEM mapa u muomaab cgepsl. [logo6HbIe Tena B
npoctpancTBe. COOTHOIIECHUSI MEKTY TUIOMIAISIMU TTOBEPXHOCTEH, 00bEMaMU MOT00HBIX
ten. CedeHus UUIMHApa (MapayieIbHO U TEPIEHIUKYISIPHO OCH), CEYCHHs KOHYcCa
(mapannenbHOE OCHOBAaHUIO M TPOXOJAIIEE Yepe3 BEepUIMHY), CEUYEHHs IIapa.
MHororpaHHuK, ONMUCAaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU B
TEJIO BPaIllCHUS

Tema 5.5.

JIBr>KeHue B MPOCTPAHCTRE.
Ceuennst 1 KOMOMHAITNA
MIPOCTPAHCTBEHHBIX (QUTYD
B PO eCCHOHATIBHBIX
3aauax

IIpodeccnonajibHO OpUEHTHPOBAHHOE CcoO/AepKaHHe (CoAep:KaHUe MPHUKJIATHOIO

MO/1YJIfA)
CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUYKH, MPSIMOM, MIOCKOCTH.
OneMeHThHl ~ CHMMETPUM B NHpPaMHUIAX,  NapaUielenunenax,  MPaBHIbHBIX

MHororpanHukax. CUMMeTpHUs B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B ObITY, B Ipodeccuu.
Hcnons30BaHKe NBMKEHUH B MPOCTPAHCTBE NP penieHuu 3anad. Iloctpoenne ceyennii
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MHOI'OIr'paHHUKOB M TECJI BpallCHUA. MGTOI[ CJICOOB. KOM6I/IHaI_II/I$I TEJI BpallCHHUA U
MHOT'OI'paHHUKOB. Hcnonp3oBanue KOM6I/IHaI_II/II71 MHOTI'OTPaHHUKOB W TCJI BpPAlICHHA B
IMPAKTUKO-OPHUCHTUPOBAHHBIX 3aJadax

Tema 5.6. Coaeprxanue yueOHOIro MaTepuaJia 2
Pemenue 3anay. Beluuciienue BenuuuH (JUIMHA, yroia, o0beM, IUIOMIAb TOBEPXHOCTH) F€OMETPHUUECKUX
MHororpaHHuKku 4 Tena ¢uryp, wucnons3ys wu3ydeHHele ¢Gopmyasl U Meronbl. IlocTpoeHume —cedeHMit
BpaIllCHUS MHOT'OI'PaHHUKOB METOJIOM CJIE/IOB, BBIOJIHEHHE (BBIHOCHBIX) IJIOCKUX YEpTEXeH H3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTpoabHas padora 1o pasueny 5
Pa3nea 6. IlpousBognas u nepsoodpa3zHasi pyHKuMu 50
Tema 6.1. Coaep:xaHue y4eOHOIro MaTepHuaJia 2
MOHOTOHHOCTb U IIpoMe)XyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MHHUMYMBI (DYHKIUH.
IKCTPEMYMBI (DYHKIIUU. HauGonbiiee u HanMeHbIee 3HaYCHUE (YHKITUU Ha IPOMEKYTKE
Touku d3KCTpEMyMa
Tema 6.2. Coaep:xaHue yueOHOro MaTepuaJia 6
IlonsTrie HEPEPBIBHOCTU HenpepsiBHble pyHKIIMU. MeTOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
¢bynkuuu. Metoz
UHTEPBAJIOB
Tewma 6.3. Conep:xaHue yueOHOro MaTepuaJia 10
[IpousBoaHas. [IpousBonnas ¢yHkuuu. I['eomerpuueckuii M (QU3NUECKUH CMBICT MPOU3BOJHOM.
I'eomerpuueckuii u [Ipon3BoHbIe Ar1eMeHTapHbIX QYyHKIUN. POpMYIIbI HAXOXKACHUSI TPOU3BOJHOW CYMMBI, OK 01
(I)I/I3I/IHGCKHI>'IUCMLICJI MIPOU3BEACHUS M YACTHOTO (DYHKIIMH OK 02:
IIPOU3BOJTHOM OK 03
Tema 6.4. MOHOTOHHOCTB Coaeprxanue yueOHOro MaTepuaa 6 OK 0 4’
¢byskun. Touku [IpumeHneHne Npon3BOAHOM K UCCIEI0OBAaHUIO (PYHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI OK 07’
JKCTpeEMyMa
Tewma 6.5. Conep:xaHue yueOHOro MaTepuaJia 6
Haubonbiiee u Haxoxxnenne HaumOOJIBIIET0O M HAaUMEHBIIET0 3HAueHUs (YHKIMU Ha OTpe3Ke.
HauMEHbIIIee 3HAYCHUS [IpumeneHne MpOU3BOIHOM JUIsl HAXOXKIEHUS HAWJIy4YIIero PEHIeHHs] B NPUKIATHBIX
byHKIHIN 3ajavax, JAJIsl OnpeesieHsl CKOPOCTH Ipoliecca, 3aJaHHOro GopMynoil uian rpadhukom
Tewma 6.6. Haxoxnenue IIpodeccnona/ibHO OpPHEHTHPOBAHHOE Cco/epKaHHMe (COAep:KAHUE NPHKJIATHOIO 6

OINITUMAJIBHOTO PE3yJIbTaTa C

MOMOIIBIO TPOU3BOTHOM

MO/LYJIst)

[Ipuknagueie 3amauud, B TOM YHCIE COIMATBHO-DKOHOMHYECKOTO W (PU3MUECKOTrO
XapakTepa, UX pelIeHUe CPpeICTBAMHA MAaTEMATHYECKOI0 aHAIN3a
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Tema 6.7.

Copep:kanue y4eOHOIro MaTepuaa

[lepBooOpasnas pyHKIMU

IlepBooOpasnas. Tabmuna nepBooOpa3HBIX

Tema 6.8. Coneprxkanue y4eOHOro MaTepuasia 6
IInomans KpuBonuHEWHOW | MHTerpan, ero reoMeTpuyeckuii U (QU3MUECKUil CMbICH. Bpluucienue mHTErpanga mo
Tpaneuuu. Popmyna ¢dbopmyne Hetotona-Jleitouuma
Herotona — JleiiOHuna
Tewma 6.9. Copep:kanue y4eOHOTro MaTepuaa 2
IIpumenenue npousBoaHol | Pemenne 3agad Ha NOpPUMEHEHHME MPOM3BOJHOW M HMHTErpaja Jjisl BBIYUCICHHS
U IepBo0Opa3HON QYHKIMN | (pU3MUYECKUX BEJIMYMH U ILIOMIAEi
KourpoJabHnas padora no paszueny 6
Paznen 7. Teopusi BeposAITHOCTEH M CTATHCTHKA 32
Tema 7.1. Coaep:xaHue y4eOHOIro MaTepHuaJia 2
[IpencraBnenue JaHHBIX [IpencraBienue JaHHBIX ¢ MOMOIIbIO Ta0auIl U nquarpamm. CpenHee apupMeTUyecKoe,
U olMcarenbHas CTaTUCTHKA | MeAMaHa, HAauOOJbIllee M HaWMEHbIIee 3HAYCHUS, pa3Max, AUCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YUCIJIOBBIX HAOOPOB
Tema 7.2. Coaep:xxaHue y4eOHOIro MaTepHuaJia 6
Cay4aiiHpie COOBITHSL. CrnyyaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4YailHblE COOBITHS. DJIEMEHTapHbIE COOBITHS
Onepauun Haj COOBITUAMM | (MCXObI). BeposATHOCTh CIy4alHOrO COOBITHSA. BIM30CTh 4YacTOTBI W BEPOSTHOCTH
coOpiTui. CiydaiiHble ONBITBI C PABHOBO3MOKHBIMHM 3JIEMEHTAapPHBIMU COOBITHSIMHU.
BeposiTHOCTH cOOBITHI B ONBITAX ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
Omneparuu HaJ COOBITHAMU: TIEpECeUeHNEe, 00bEIMHEHNE, TPOTUBOTIOIOKHBIE COOBITHSI.
HMuarpammsl Oiiepa. Popmyina CIOKEHUS BEPOSTHOCTEH. YCIIOBHAs BEPOSTHOCTb.
YMHOXeHuEe BeposiTHOCTEH. JlepeBo ciydaitHOro sKcrepuMeHnta. dopmyrna MOJIHON OK 01, OK 02,
BepoaTHOCTH. HezaBrcumble cOOBITHS OK 03,
Tema 7.3. IIpodeccnoHalbHO OPUEHTHPOBAHHOE COAEpP:KAHMEe (COoHep:KaHHue TNPHUKJIAJTHOIO 8 OK 04
BepositTHOCTB MO/LYJIst) OK 06
B Mpo¢eCCHOHATBHBIX [lepBuunass 0O0pabOTKa CTATUCTUYECKUX MaHHBIX. ['paduueckoe WX TMpelCTaBlIECHUE.
3aa4ax HaxoxxneHue cpeaHMX XapaKTepUCTHK, HAOMI0laeMbIX JaHHbBIX. OIEHKa BEpPOSTHOCTH
COOBITHS B MPOGECCHOHATBHON JESATENIbHOCTH, pelieHne MpodecCHOHaIbHBIX 3a7a4 Ha
BEPOSITHOCTh COOBITUS, NPHUMEHEHHE CTAaTHCTUYECKUX METOJOB JUJIS  pelIeHHs
npodeccnoHaNbHBIX 3a1au
Tema 7.4. Coaeprxanue yueOHOro MaTepuaJia 4
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DOnementsl komOuHatopuku | KomOunaropHoe npaBuio ymHoxkeHus. [lepectanoBku u axkropuan. Hucno coueTaHuid.
Tpeyronbuuk Ilackang. @opmyna OuHoma HeroToHa
Tema 7.5. Copep:kanue y4eOHOIro MaTepuaa 2
Cepun nmocneoBaTeNbHbIX | BUHAPHBIN ClTy4aiiHbIi ONBIT (UCTIBITAHKE), yCIeX U Heyaada. He3aBucuMbIe UCTIBITaHHUS.
WCIIBITAaHUI Cepus HE3aBUCUMBIX UCIBITAHUM 0 NEepBOro ycrnexa. Cepusi He3aBUCUMBIX UCIIBITaHUI
bepuymm
Tewma 7.6. Copep:kanue y4eOHOTro MaTepuaa 6
N Cnyuaiinass BenuuuHa. Pacnpenenenue BeposiTHOcTeW. Jlmarpamma pacrpenesneHus.
CrnydaiiHble BETUYUHBI U I . 6
pUMEpBI pacipeiesIeHU, B TOM YHCIIe, TEOMETPUYECKOE U OMHOMHAIIBHOE.
PaCHPEACIICHHIA. UucnoBble XapaKTEpPUCTUKU CIy4yallHbIX BEJIMYMH: MAaTEMaTH4YECKOE O0XKHJaHuE,
MaTeMaTquCKoeu . JUCIIEpCUsl U CTaHAApTHOE OTKIOHeHue. [IpuMeprl npUMEHEHUsT MaTeMaTH4eCKOTo
OKUIIARHIE CITyHauHoN OKUJaHMsI, B TOM YMCJIE B 33/1a4aX U3 [NOBCEHEBHOM KU3HU. MaTeMaTHuecKOe 0KHUJaHUe
BCIHHIHDL OMHApHOW clyyallHOW BeNWYMHBL. MaTeMaTHYecKOoe OXKUJAHUE CYMMBI CIIy4aiHBIX
BEIMYMH. MaTeMaTHueCcKoe 0’KUJaHUE U JUCTIEPCUS TEOMETPUUYECKOT0 U OMHOMHUAIILHOTO
pacrnpeeneHuit
Tema 7.7. Coaep:xaHue yueOHOro MaTepuaJia 4
3aKkoH OOJIBIIMX YHUCE]I. 3aKoH OOJBIINX YUCEN U €0 POJib B HayKe, IPUpPOJE U oduiecTBe. BoIOOpOUHBINH MeTOA
HenpepeiBable cay4aiiHble | uccieoBaHuil. [IpuMepsl HENPEPBIBHBIX CIYYalHBIX BEIHUYUH. [IOHSATHE O IJIOTHOCTH
BEJIMYMHEI (pacnpeeleHus) | pacnpeneleHus. 3anaun, MPUBOJSIIMNE K HOPMAaIbHOMY pactpezeneHuto. [loHsTHe 0
HopwmanbHoe HOPMaJIbHOM paclpeieeHuu
pacrpeneneHue KountpoJabHnas pa6ora o remam pazzena 7
Koncynbranus 2
IIpomexyTounas arrecTanus B gopme Ik3aMeHa BO 2 ceMecTpe (JK3aMeH) 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
atrectauuu 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

Ilepeyenb ucnoJIb3yeMbIX y4eOHbIX U31aHUl, UHTEpHET-pecypcoB, 10NOJHUTEIbHOMI
JINTEPATYpPhbl

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. — (Ilpodeccuonansroe obpazosanue). — ISBN 978-5-534-17852-4. —
Texct : oanektponnbiii // OOpazoBatenbHas 1uargopma FOpaiit [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. [TomoB, A. M. Marematuka 1isi SKOHOMHCTOB. B 2 u. Yactp 2 : yueOHUK U
IPaKTUKYM JJIs cpesiHero npodeccuoHanbHoro oopazoBanus / A. M. ITonos, B. H. CoTHuKOB. —
2-¢ wm3a., mnepepad. m jgom. — MockBa: WM3marensctBo IOpaiit, 2024. — 295c¢. —
(ITpodeccronansroe obpazoBanue). — ISBN 978-5-534-09458-9. — Tekct : 3nMeKTpOHHBIHA //
Oo6pasoBatenpHas mwiarpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/541695.

7. Maremaruka : y4eOHHK Uit CpemHero mpodecCHOHANbHOrO 00pa3oBaHust /
O. B. TatapaukoB [u gap.]; moxm obmen pemaknueir O. B. TarapuukoBa. — Mocksa :
NznatenberBo FOpaiit, 2024. — 450 ¢. — (IIpodeccronanbaoe oopazoBanue). — ISBN 978-5-
9916-6372-4. — TexcT : anekTpoHHbIN // Obpa3oBarenbHas wiatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/537192.

8. Maremaruka. [lpaktukym : yaeOHOoe mocobue At cpeAHero npohecCUOHaIbLHOTO

obpazoBanusi / O. B. TatapuukoB [u 1p.] ; mox obOmei pemaknuenr O. B. TatapaukoBa. —
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https://znanium.ru/catalog/product/2150464
https://urait.ru/bcode/512207

Mocksa : U3marensctBo FOpaiit, 2024. — 285 c. — (IIpodeccuonanpHoe oOpa3oBaHHE). —
ISBN 978-5-534-03146-1. — Tekcr : snekrponHsii // Obpa3zoBarenbHas miardgopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/537193.

9. [[umaueB, B.C. Maremaruka: Y4eOHMK © TPAKTUKYM IS CPEIHETO
npodeccuonaibHoro obpazosanus / B. C. [llumaues ; mox penakmueir A. H. Tuxonosa. — 8-¢
u3n.,, nmepepab. wu gom. — MockBa: WM3marensctBo  HOpaiit, 2024.— 447 c. —

(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-13405-6. — Tekct : 37IeKTpOHHBIH //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/536591.

10. [lleBanmuna, O. SI. MaTemaTuka B SKOHOMHUKE : y4eOHOE IMocoOHe ISl CPeTHero
npodeccuonansHoro obpazosanusi / O. f. llleBanguna. — Mocksa : W3znarensctBo FOpaiit,
2024. — 194 c. — (IIpodeccuonanproe odpazoanue). — ISBN 978-5-534-04877-3. — Texkcr :
anekTpoHHbIW  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/539322.

11.  Boromonos, H. B. Maremaruka. 3agaun ¢ pelmieHHsIMH : yueOHOE rocodue yist
cpenHero npodeccruonansHoro oopaszosanus/ H. B. boromonoB. — 2-¢ m3a., ucnp. u J0m. —
Mocksa : UznparensctBo FOpaiir, 2024. — 755 c. — (IIpodeccuonansuoe obOpa3oBaHuE). —
ISBN 978-5-534-16211-0. — Tekcr : snekTpoHHBbIN // OOpazoBarenbHas miuatdopma HOpaiT
[caitt]. — URL.: https://urait.ru/bcode/544899.

12. Twucwn, B.Bb. Marematuka. Ilpaktukywm : y4eOHOE TocoOWE ISl CpPETHETO
npodeccuonanbHoro oobpazoanus / B. b. I'mcun, H. L. Kpemep. — Mocksa : M3marenbcTBo
FOpaiir, 2024. — 202 c¢. — (IIpodeccronansrnoe oopazoBanue). — ISBN 978-5-9916-8846-8. —
Texcr : oanexktponHbii // OOpa3zoBarenbHass mminatgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/538356.

13. Kyuep, T.II. Maremaruka. Tectbl: ydyeOHOe TmocoOue Ui CpeaHEro
npodeccuonanbHoro odpazosanusi/ T.II. Kyuep. — 2-e wu3n., ucnp. m jomn. — Mocksa :
NznatenberBo FOpaiit, 2023. — 541 ¢. — (IIpodeccnonanbaoe oopazoBanue). — ISBN 978-5-
534-10555-1. — Tekcrt : anexTpoHHsI // O6pa3oBarensHas iardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512933.

14.  IOxHo, H. C. Matemaruka : yueobnuk / H. C. FOxHo. — Mocksa : UHOPA-M, 2024.
— 204 ¢. — (Cpenanee npodeccuonaipbaoe oopasosanne). — DOI 10.12737/1002604. - ISBN
978-5-16-014744-4. - Tekcr : anekrponHbIit. - URL: https://znanium.ru/catalog/product/2136718.

HNuTepHeT-pecypcen:
https://myschool.edu.ru
www.fcior.edu.ru (MadopmanrioHHble, TPEHHPOBOYHBIE M KOHTPOJIbHBIE MAaTEPUaJIbl).

www.schoolcollection.
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edu.ru (Egunas xomutekiun mudpoBbIX 00pa30BaTEeIbHBIX PECYPCOB).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB 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
U uHpopMannonHblie TexHonoruu | Temo1 4.1 - 4.4, 4., 4.6. pe3ynbTaTOB INPAKTUYECKUX
IUIA BBIIIOJIHEHUS 3amau | Temwr 5.1, 5.2, 5.3, 5,4, | pabor
npodeccuOHaTHLHON 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 coOctBennoe | 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 sHaug | Temsr 7.1, 7.2, 7.3, 7.4 - | BreimoiHeHne 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 KOJJIEKTHBE 1 KOMaHJIE 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. OcyniecTBiiTh YCTHYIO
U NMHUCbMCHHYIO KOMMYHHKAIIUIO

Tema 1.1,
14,15,1.6.

1.2, 1.3,

TectupoBanue
VYcerHbll onpoc

Ha TOCyAapCcTBeHHOM  s3bike | Temur 2.1- 2.7, 2.8, 2.9. MaremMaTH4ecKUi JUKTAHT

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

c y4eToOM ocobenHnoctert | Temnr 4.1 - 4.4, 4.5, 4.6. pPEe3YIBTATOB TMPAKTHYECKUX

COLIMATIBLHOTO Temsr 5.1, 5.2, 5.3, 5,4, | pabot

U KyJIbTYPHOTO KOHTEKCTa 55,56 KontposbHas padota
Brimmonnenne 3aJaHul
MPOMEKYTOYHOMN
aTTeCTall1

OK 06. ITposBnsate rpaxaancko- | Tema 1.1, 1.2, 1.3, | TectupoBanue

[IaTPUOTUYECKYIO nosunuto, | 1.4, 1.5, 1.6. VYerHbl onpoc

JIEMOHCTpHpPOBaTh  oco3HaHHoe | Temsl 2.1-2.7,2.8, 2.9. MareMaTH4ecKUii JUKTAHT

OBEACHHE Ha ocHoBe | Temnr 4.1 -4.4,4.5, 4.6. [IpencraBnenue

TPaIULIMOHHBIX Tembr 5.1, 5.2, 5.3, 5,4, | pe3yabTaToOB NPaKTUYECKHUX

o011eueIoBeYeckux 1eunocreit, | 5.5, 5.6. pabot

B ToM uucine ¢ yudetom | Temwi 7.1,7.2,7.3,7.4-7.7 | KourponbHas pabota

TapMOHU3ALNHN Brinosinenue 3aaHui

MEKHAI[MOHAJIbHBIX MIPOMEKYTOUHOM

1 MEKPEJIUTHO3HBIX OTHOIICHUH, aTTeCTalN1

MIPUMEHSTH CTaHIapTHI

AHTUKOPPYIMIIHOHHOTO

MTOBEICHUS

OK 07. CopeiicteoBare | Tema 1.1, 1.2, 1.3, | TectupoBanue

COXpaHEHHUIO okpyxarome | 1.4,1.5, 1.6. YcTHbIM onpoc

cpensl,  pecypcocoepexenuro, | Temsr 2.1- 2.7, 2.8, 2.9. MareMaTuyeckuii TUKTaHT

MIPUMEHSTH sganusg | Temsr 3.1 - 3.5, 3.6, 3.7. [IpencraBnenue

00 H3MCHCHHUU knmumara, | Temsr 5.1, 5.2, 5.3, 5,4, | pe3ynapTaToB NPAKTUUYECKUX

TIPUHITUTIBI oepexiuBoro | 5.5, 5.6. pabor

IIPOU3BO/ICTBA, spdextuBHo | Temsr 6.1 - 6.5, 6.6, 6.7- | KonrponbsHas pabora

JIEUCTBOBATh B YPE3BBIYANHBIX
CUTYalHSIX

6.9

Brimmonnenue 3aJaHul
IIPOMEKYTOUYHON

aTTeCTalnun
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