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Pabouas mporpamma ydueOHOH AUCHUIUIMHBL pa3paboTana Ha ocHoBe TpeboBanuit ®I'OC
cpemHero odmiero oOpa3oBaHus, YTBEPKACHHOTO MpuKkazoM Munnpocsemenus Poccuu Ne 413
ot 17.05.2012 (akryanpHas penaxuus), (enepanbHoil 00pa3oBaTeIbHON IPOrpaMMbl CPEIHEr0
obmero oOpa3zoBanms, yTrBepkaeHHOW [Ipukazom Munnpocsemenus Poccum ot 18.05.2023
No 371 (axkryanbHas penakiusi), pacrnopstkeHuss Munnpocsemienusi Poccun ot 30.04.2021
No P-98 5 «O6 yrBepkaenun KoHuenuuu npenomaBaHusi o0mieo0pa3oBaTeIbHBIX JTUCIHUILIAH
C yderoM mpoeCCHOHATBHONW HAMpaBIEHHOCTH IPOrpaMM CpeaHEero MpodhecCHOHATBLHOTO
o0Opa3oBaHus, peau3yeMbIix Ha 0a3e OCHOBHOTO 00IIero oopazoBanus»; nucbMa Jlenapramenta
TrOCYyJapCTBEHHOH TOJUTUKH B cdepe CpeaHero mnpodecCHOHAIBHOTO  00pa3oBaHHA
u npodeccuoHanbHOro ooydenust Munnpocsemenust Poccun «O HarpaBieHUH peKOMEHIAIHi)
ot 1 mapta 2023 r. Ne 05-592 (PexomeHmanuu mo peaqu3aiuyd CpeIHero oo0mero oopasoBaHus
B Ipeienax OCBOCHHsS 00pa3oBaTeIbHOM MpOrpaMMbl CpeIHEro MnpodeccruoHalIbHOTO
oOpazoBanusi) u marepuasioB dexnepanproro mnpoekra ®I'bOY IO HPIIO «Pa3paboTka
U BHEJpPEHHE METOJUK IMpenojaBaHusi oO0meo0pa3oBaTeNbHbBIX AUCHUIUIMH C  Y4ETOM
po(heCcCHOHANTLHOM HAIPABIIEHHOCTH MPOTPaMM CPEIHEro MpodeCCHOHATBLHOTO 00pa3oBaHUs,
pean3yeMbIX Ha 0a3e OCHOBHOT'O OOIIEro 00pa30BaHuUs.

PaccmoTtpeno 1 onobpeHo Ha 3acegaHuu MeToIn4ecKkoro coBeTa
[IpoTokon Ne 1 ot 27.08.2025 .
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1. OOmas xapakTepucTHKa padoyeil NporpaMmMsl 001e00pa3oBaTeJbHOH JUCHUILINHBI
«MaremaTuka»

1.1. MecTto AucuMILVIMHBI B CTPYKTYpe o0pa3oBaTtenbHoili nporpammsel CIIO:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» sBISETCS 00513aTeIbHOM YacTbhio
0011e00pa30BaTebHOTO UKIa 00pa3oBaTeNbHON mporpammsl B cooTBerctBUn ¢ ®I'OC CIIO
o npodeccun 54.01.01 MicnostHUTEND XY10KECTBEHHO-0()OPMHUTETHCKUX PadOT.

1.2. lleau 1 nJIaHUPYyeMble Pe3yJibTAThI 0CBOCHUS IMCIUILINHBI:

1.2.1. Heab aucuunjiuHbl

Copepxkanve  mporpamMmbl  00HIe00pa3oBaTeNbHOM  OUCHUIUIMHBL  «MaTemaThkay
HAIPABIICHO HA JIOCTIKEHUE PE3YJIbTATOB €€ M3y4eHHUs B cOOTBEeTCTBUU ¢ Tpeboanmsimu OI'OC
COO c yuerom mnpodeccuonanpHoi HarnpaBiaeHHOCTH DI'OC CIIO. [IpuoputeTHBIMU TEIIMU
o0y4yeHHst MaTeMaTHKe Ha 0a30BOM YpOBHE SIBIISIOTCS:

dbopMUpOBaHHE  LIEHTPAJBHBIX  MaTeMaTHYEeCKHX  MOHATHM  (YUC]IO,  BEJIUYUHA,
reoMerpuueckas  (urypa, TEpPEeMEHHAs, BEPOSATHOCTh, (QYHKIHS), OOSCICUNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

[o/iBeJIeHue O0y4aroluxcsl Ha JOCTYIIHOM Uil HUX YPOBHE K OCO3HaHUIO B3aUMOCBSI3U
MaTeMaTUKH u OKPYXAaroIIero Mupa, MOHUMAaHHe MaTEeMaTHKU
KaK 4acTH OOIIEH KyJbTyphl YEJIOBEUECTBA;

pa3BUTHE  MHTEUIEKTYaJIbHBIX M TBOPYECKHMX  CIIOCOOHOCTEH  OOydYarommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUN, KPUTUUYHOCTH MBIIIICHUSI, HHTEpeca K
U3YYEHUIO MAaTEMaTHKU;

(dbopmupoBanue (yHKIIMOHATHLHOW MATEMaTUYCCKOW T'PaMOTHOCTH: YMEHUS PacliOo3HABaTh
MaTeMaTHUYeCKHUe acCleKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyallMsIX WM TMPU H3YYEHUU JIPYTHX
JTUCITUTUIMH, TIPOSIBJICHHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMynHpoBaTh MX Ha SI3bIKE
MaTeMaTUKHd M CO3/1aBaTh MaTEeMaTHYECKHE MOJETH, MPUMEHSTh OCBOCHHBIM MaTeMaTHYeCKHid
anmapaTr JUisi  peIIeHHUs TPAKTUKO-OPMEHTHPOBAHHBIX 3ajad, 3a1ad MpoQecCHOHAIBHON
JeATETbHOCTH, HHTEPIIPETUPOBATh U OLIEHUBATh MIOJYY€HHbBIE PE3YJIbTATHI.

1.2.2. IlnaHupyemble Ppe3yJabTaTbl OCBOGHHMs 001e00pa3oBaTeIbHON JUCHMIIMHBI B
coorBercTBUHU ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO

O6umme komnerenuuu (nanee — OK) u npodeccuonansubie komnereHuuu (naiee — I[1K) @I'OC
CIIO B COOTHECEHWH C JMYHOCTHBIMH, METANPEIMETHBIMA W TPEIMETHBIMH pPe3yJbTaTaMu
oOyuenus 6a3oBoro ypoBHs (aanee — [1P6) ®I'OC COO npencraBieHsl B TabIHIIE:



Koa n naumenoBanue
(¢GopMupyeMbIX KOMIIETEH Ui

Pe3yabTarnl 00yyeHus

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats cioco0sl
pelieHus 3a1a4
npohecCHOHABLHOM
JIeSATEIbHOCTH PUMEHHUTEIIBHO
K pa3jIM4YHBIM KOHTEKCTaM

JIM9HOCTHBIE PE3YNbTATHI TOJDKHBI OTPAXKATh

B YaCTH:

TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYIOII00UE;

- FOTOBHOCTh K aKTHBHOM JCSATEIbHOCTH
TEXHOJIOTMYECKOW U COLIMAIbHON HAITPABJICHHOCTH,
CIIOCOOHOCTh MHHIIMUPOBATD, IJIAHUPOBATh

¥ CaMOCTOSITEITLHO BBITIOJHATE TAKYFO
JCSTEIILHOCTD,

- HUHTEpEC K pa3IuvHbIM chepam
podecCHOHAIbHOM JICATCIILHOCTH.
MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBRJazicHUEe YHUBEPCAIBHBIMH y4EOHBIMU
IMO3HABATCIbHBIMHM JICHCTBHSMMU:

a) 6a30BBIC JTIOTUYECKHE ICHCTBUS:

- CaMOCTOATENbHO (POPMYINPOBATH

Y aKTyaJlu3upoBaTh MpoOIeMy, paccMaTpuBaTh

€€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK

WJTM OCHOBAHMSI JUTsI CPAaBHEHUS, KJTacCU(DUKAIAH
H 00001IeHNS;

- OIIPEJICNISATH [EJIN IeATEIIFHOCTH, 32/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTPUBAEMBIX SBICHHSIX;

- BHOCUTBH KOPPEKTHUBEI B JICATEIIBHOCTD, OICHUBATH
COOTBETCTBHUE PE3YNILTATOB IIEIISIM, OLICHUBATh
PUCKH TIOCIIEACTBHIA JEATSIIEHOCTH

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

I1P61. Bnanenue MmeToaMu 10Ka3aTelbCTB, AITOPUTMAMHU
peleHus 3a1a4; yMeHue GopMyaupoBaTh ONpeaeIeHHUs,
aKCUOMBI M TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEIICHUS 3aa4;
ITP62. YMeHue onepupoBarh MOHATUSMU: CTEIIEHb YHUCIIA,
Jorapu@m 4uciia; yMEHUE BbIIOJIHATh BBIYMCICHNE
3HAYEHUH U MPEOOPa30BAHUS BRIPAKESHUHN CO CTCTICHSIMH U
norapupmamu, npeodpa3oBaHus IPOOHO-palIMOHATIBHBIX
BBIPAKECHMI;

[TP63. YMeHue onepupoBaTh NOHATHAMU: PallMOHAIbHBIE,
MppalMOHATIbHBIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
JorapupMHUEcKue, TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

[1P64. YMmenue onepupoBath MOHATHAMU: (QYHKIIHS,
HenpepbIBHAS (PYHKIIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OIPEEIICHHBI HHTETPaJl; YMEHUE HaXOIUTh IIPOU3BOAHbBIE
AJIEMEHTApHBIX (PYHKINN, UCTIOJIb3YsI CIIPABOYHBIE
MaTepHalibl; UCCIEN0BaTh B MPOCTEHIINX ClTydasiX GyHKIUN
Ha MOHOTOHHOCTb, HaXOJUTh HAUOOJIBIINE U HAUMEHbBIIINE
3Ha4YeHUs1 GYHKUUN; CTPOUTH IpaUK1 MHOTOUIIEHOB C
MCIOJIb30BaHUEM armapaTa MaTeMaTUYeCKOro aHajIn3a;
IIPUMEHSTH IPOU3BOIHYIO IIPU PELLIEHUH 3a1a4 Ha
JIBUKEHHE; peIIaTh MPaKTUKO-OPHUEHTHPOBAHHBIE 33/1a4U
Ha HauOOoJIbIINE U HAMMEHbIINE 3HAUYCHUS, HA HaX0XK/ICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMenue onepupoBaTh NOHATUSAMU: palliOHATIbHAS
GbyHKIMS, TOKa3aTenbHas GyHKIMS, CTeneHHas QYHKIIHS,
norapupmuyueckas QyHKLUs, TPUTOHOMETPHYECKUE
¢byHKIMM, 00paTHBIE (YHKIIUU; YMEHUE CTPOUTDH rpapuku
M3YYEHHBIX (DYHKIIHI, NCTI0JIb30BaTh rpauKu Npu




- BJIQJICTh HaBBIKAMH Y4EOHO-HCCIICI0BATEIbCKOM
Y TIPOEKTHOM JIeATEIbHOCTH, HABBIKAMU Pa3peHICHUS
npobem;

- BBISIBIISITH IPUYUHHO-CIICJICTBEHHBIC CBS3H

Y aKTYaJIM3UPOBATH 3a/1a4y, BBIJIBUTATh THIIOTE3Y
€e peIICHHS], HAXOIUTh apTyYMEHTBI

JUTSL JIOKa3aTeNIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATH MOJYUYECHHBIE B XOJIE PEIICHUS
3aJla4M PE3yJIbTAThl, KPUTHICCKH OI[CHUBATH

UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHECHUE
B HOBBIX YCJIIOBHSIX;

- pa3pabaThIBaTh IUIaH PEHICHUS MPOOJIEMBI C
YYeTOM aHaTN3a UMEIOITNXCS MaTePHATBLHBIX

Y HEMaTePUAIbHBIX PECYPCOB;

- YMETh MIEPEHOCUTH 3HAHUS B ITO3HABATEIIHHYIO
Y TIPAKTHYECKYIO 00JIaCTH KU3HEICATCIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX
MpeIMETHBIX 00IacTe;

- BBIJIBUTATh HOBBIC UJICH, TIPEIIaraTh
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHUS

M3Y4YEHUU MIPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3a]a4
U3 IpyruX y4eOHBIX MPEAMETOB U 33/1a4 U3 peaibHOMI
KHU3HU; BbIpaxaTh (popMyrIamMu 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU;

ITP66. YMmeHnue pemarh TeKCTOBBIC 3a/1a4u Pa3HbIX TUIIOB (B
TOM YHCJIE HA IIPOLEHTHI, 10JIM U YaCTH, Ha JBUKECHHUE,
paboTy, CTOMMOCTb TOBAapOB U YCIYT, HAJIOTH, 33/1a4H U3
001acTH yIpaBJICHUS JIUYHBIMU U CEMEUHBIMU
(buHaHCaMM); COCTABIISATH BbIPAKECHHUSI, YPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
HCCJIEI0BATh MOJYYEHHOE PEIICHUE U OLIEHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[TPG7. YMeHue onepupoBaTh MOHATUSIMU: CpeHES
apudMeTnyecKoe, MeIinaHa, HanboJIbIee U HAUMEHbBIIIECE
3HAYEHMUs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKIIOHEHHUE
YKCJIOBOr0 HabOpa; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATD
uH(pOpMalLIKIO, TPEJICTABICHHYIO B TaOIUIaX, HA
Juarpammax, rpaukax, OTpaKarollyt0 CBONCTBA pealbHbIX
MPOLIECCOB U SIBJICHUH; MPEACTABIATh HHPOPMALIUIO C
MTOMOMUIBIO TAaOJIUI] U JUarpamm; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpayecKux METO/I0B U DJIEKTPOHHBIX CPEJICTB;

[TP68. YMeHue oneprupoBaTh NOHATUSAMM: CIydaifHbIN OIBIT
U CIy4alHOE COOBITHE, BEPOSTHOCTh CIIY4aitHOTO COOBITHS;
YMEHHE BBIYMCIIATE BEPOATHOCTD C UCIIOJIB30BAHUEM
rpauyecKux METO/10B; IPUMEHSTh (HOPMYIIbI CII0XKEHUS U
YMHOKEHUS BEPOSTHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(bopMyIIBI TP pEIICHUH 3a]1a4; OLIEHUBATh BEPOSTHOCTH
peasibHbIX COOBITHIA; 3HAKOMCTBO CO CIIY4ailHBIMU
BEJIMYMHAMU; YMEHNUE IPUBOJUTH IIPUMEPHI IIPOSIBICHHUS
3aKOHa OOJIBIIMX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX;

IT1PGY. YMmenue onepupoBarh MOHATUSAMU: TOUKA, MpsSIMas,
IJIOCKOCTB, IPOCTPAHCTBO, ABYIPaHHBIN yroJl,




CKPEIIMBAIOIIKECS IPSIMBIE, TAPAIIIEIBHOCTD U
NEPIEHIUKYJIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXKAY
IPSIMBIMU, YTOJI MEKIY IPSIMOU U IUNIOCKOCTBIO, YTOJ
MEXy INIOCKOCTSMHU, PACCTOSIHUE OT TOUKH /10 INIOCKOCTH,
paccTosiHuE MEKIY MPSMBIMH, PACCTOSIHUE MEKIY
IUIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh IPU PELICHUU 3a/1a4
U3y4eHHbIE (PAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OLIGHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
[TP610. YMenue onepupoBaTh MOHATHIMHU: MHOTOTPAHHHK,
CEYEeHHE MHOTOTpaHHMKA, Ky0, apaienenunes, Ipu3ma,
nupamua, GUrypa v HOBepXHOCTb BpPALLCHUS, LIUIUHIID,
KOHYC, map, cepa, ceueHust pUrypsl BpalieHus,
IUIOCKOCTB, Kacaroliasics chepsl, INHAPa, KOHYca,
IUI0LIA/1b TOBEPXHOCTU IUPAMU/Ibl, IPU3MBI, KOHYCA,
LWIMHApPA, IU10Iaab cdepbl, 00beM KyOa, IpIMOYTOJIbHOTO
napajuiesenune1a, TMpaMubl, IpU3Mbl, HUJIMHAPA,
KOHYca, [I1apa; yMeHHe N300pakaTb MHOTOTPaHHUKHI

Y TIOBEPXHOCTH BPALLEHUS, UX CEUEHUS OT PYKHU, C
MTOMOUIBIO YEPTEKHBIX NHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHHE PACIIO3HABATh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PACIO3HABATH NIPaBUJIbHbBIE
MHOTOTPaHHUKU;

ITP611 YMmenue onepupoBaTh MOHATUSAMU: ABUKEHHE

B [IPOCTPAHCTBE, 0J00HBIE (PUTYPBI B TPOCTPAHCTBE;
MCII0JIb30BaTh OTHOIIEHHE TUIOIIAJIEN TIOBEPXHOCTEN U
00BeMOB NMOJOOHBIX GUTYp MPH PELICHUHU 3a]1aY;

[1P612. YMeHue BbIUUCIATh T€OMETPUUECKIE BETUYMHBI
(uTMHa, yToJI, oAb, 00beM, MJIOIab TOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBbIE (DOPMYIIBI M METOMBL;

[1P613. YMeHue oneprupoBaTh MOHATUAMU: MPSAMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOpJMHATBI BEKTOPA, CKAISIPHOE TPOU3BEACHUE, YOI
MeX/1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHUE
BEKTOPA HA YHCJI0; HAXOUTH C IOMOIIBIO N3YYEHHBIX




(hopMyJT KOOPJMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXIYy IBYMSI TOUKAMU;

[1P614. YMenue BoIOMpaTh MOAXOISIINA U3y4YEHHBIN METO/T
JUISL pellieHUs 3a1a4d, pacro3HaBaTh MATEMATUUECKUE
(hakThl 1 MaTEeMaTUYECKHE MOJIETH B IPUPOIHBIX 1
OOIIECTBCHHBIX SIBJICHUSX, B HICKYCCTBE; YMCHUE
MPUBOJIUTH TPUMEPHI MATEMATUYECKUX OTKPBITHI
POCCUICKON ¥ MHUPOBOM MAaTEMAaTUUYECKON HAYKH

OK 02. Mcnonp30BaTh
COBpPEMEHHBIEC CPEACTBA MTOUCKA,
aHAIM3a U HHTEPIPETALINH
MHbOpMAaINH, 1
MH(pOpPMAIMOHHBIC TEXHOJIOTHH
1711 BBIITOJTHCHUS 33124
podecCuoHAIBHON

eI TeILHOCTH

JIMYHOCTHBIE Pe3yabTaThl JOJKHBI OTPAXKaTh B
YacTH: LIEHHOCTHU HAyYHOT'O IMO3HAHUSA:

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH,
OCHOBAHHOT'O Ha JINAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUDE;

MertarnpeaMeTHbIEe Pe3yibTaThl JOJKHBI OTPAXKaTh:
OBnazieHre yHUBEPCATBHBIMU y4EOHBIMU
MO03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpopmaImei:

- BJIaJIeTh HaBbIKAMH MOJIyYeHHs HH(POPMAIUU U3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO
OCYILECTBIATH MOUCK, aHAIIN3, CHCTEMATHU3aLUI0 U
WHTEPIpPETAINi0 NHPOPMALIUN PA3IMIHBIX BUJOB U
¢bopM npencTaBieHMs;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX popMaTax ¢
y4eTOM Ha3HaYeHHs WH(POpPMALUU U LIE€TEBOM
ayTUTOPHUH, BBIOMpas ONTUMAaJIbHYIO (popmy
NIPEJCTAaBICHNUS U BU3yaTH3alUH;

- OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh
uH(pOpMaIH, €€ COOTBETCTBHUE MTPABOBBIM U
MOPaJIbHO-ITHYECKUM HOpPMaM;

- CIOJIB30BATh CPEACTBA HHPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN

[TP61. Bnagenue MeToaMu JOKa3aTelIbCTB, AJITOPUTMAMHU
peleHus 3a1a49; yMeHue (GopMyaupoBaTh OnpeaeIeHus,
aKCHOMBI ¥ TEOPEMBI, IPUMEHSTH UX, IIPOBOIUTH
JI0Ka3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUs 3a/1ay;
[TPG2. YMeHue onepupoBarh MOHATUSIMU: CTETICHb YHCIIA,
norapudm YuCiIa; yMCHHUE BBITIONHSATH BEIYUCIICHUE
3HAYEHUI U MPeoOpPa30BaHUS BHIPAKEHUN CO CTETICHIMHU U
JorapupmMamu, IpeoOpa3oBaHus IPOOHO-PAITHOHATTEHBIX
BBIPXKEHHUI;

[1PG3. YMmenue onepupoBaTh NOHATUSIMU: palliOHAIbHbBIC,
MppalMOHATIbHBIE, I0Ka3aTeIbHbIE, CTEIICHHEIE,
norapuMuIecKre, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. YMmenue onepupoBath MOHATHAMU: QYHKIIMS,
HenpepbiBHAs PYHKIINS, TPOU3BOIHAS, TIEPBOOOpa3Has,
OTpEeIeTICHHBIN HHTETPal; YMEHUE HaXOAUTh MPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKIINA, UCTIONB3YsI CIIPABOYHBIE
MaTepuaibl; UCCIE0BaTh B MIPOCTEUIINX CIIydasixX QyHKIUU
HA MOHOTOHHOCTb, HaXOJJUTh HAUOOIBIINE U HAUMEHBIIINE
3HaYeHUs QYHKIIHI; CTPOUTH IpadKH MHOTOUJIEHOB C
MCIIO0JIb30BaHUEM alllapaTa MaTEMaTUYECKOro aHaJn3a;
MIPUMEHSATH MPOU3BOIHYIO TIPH PEIICHUH 3a]1a4 Ha
JIBIJKEHUE; peliaTh IPAKTUKO-OPUEHTUPOBAHHBIE 331a41
Ha HauOOoJIbIINE ¥ HaMEHBIIINE 3HAUEHUS], Ha HaX0X/ICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPGS. YMmenue onepupoBaTh NOHATHSIMU: palliOHAIbHAS
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KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHU3aIMOHHBIX 33144 C COOJIIOICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
THTHEHBI, pecypcocOepeXeHus, IPaBOBbIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIHOHHON
0e30IMacHOCTH

dbyHKIMSI, TOKa3aTeabHas (yHKIH, CTeTIeHHAas QyHKIINS,
norapupmuyueckas QyHKUIHUs, TPHTOHOMETPHUECKUE
dbyHKIIMH, 00paTHBIE (YHKIIMH, YMEHUE CTPOUTH rpaduKu
M3YyYEHHBIX (DYHKIIMA, UCIIOIB30BaTh IpaduKu IpU
M3YYEHUHU MPOLIECCOB U 3aBUCUMOCTEH, MPU PEUICHUH 3a/1a4
U3 IpyruX y4eOHBIX MPEAMETOB U 33/1a4 U3 pealbHOMI
KHU3HU; BbIpaxaTb popMyrnamMu 3aBUCUMOCTH MEXKIY
BEJIIMYMHAMU;

ITP66. YMmeHnue pemarh TeKCTOBBIC 3a/1a4d Pa3HbIX THUIIOB (B
TOM YHCJIE€ HA TIPOLEHTHI, 10JIU U YaCTH, Ha JIBUKEHUE,
paboTy, CTOMMOCTb TOBAPOB U yCIYT, HAJIOTH, 33/1a4H U3
001aCcTH yIpaBJICHUs JIUYHBIMU U CEMEUHBIMU
(buHaHCaMM); COCTABIISATH BBIPAKECHHUSI, YPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
MCCJIEIOBATh MOJYYEHHOE PEICHHE U OLICHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[T1PG7. YMeHue onepupoBaTh MOHATUSIMU: CpeTHEES
apumernyeckoe, MeiMaHa, HauOOJIbIlIEE U HAUMEHbLIIEE
3HA4YeHUs, pa3Max, AUCHEPCHs], CTAaHIapTHOE OTKJIOHEHUE
YHCJIOBOT0 HabOpa; yMEHUE U3BIIEKATh, MHTEPIPETUPOBATD
uH(pOpMaIIKIO, TPEICTABICHHYIO B TaOIUIaX, HA
quarpammax, rpaukax, OTpaskarollyl0 CBOWCTBA PeaIbHBIX
MPOLIECCOB U SIBJICHUM; MPEACTABIATh HHPOPMALIUIO C
MTOMOMUIBIO TaOJIUI] U JUarpamm; UCCIe10BaTh
CTaTUCTHYECKUE JJAHHBIC, B TOM YHCIIE C TPUMEHEHUEM
rpauyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

[TP68. YMmenue onepupoBaTh NOHATHSIMU: CITy4alHBIN OTIBIT
U ciy4aifHoe coObITHE, BEPOSATHOCTh CIy4aiiHOTO COOBITHS;
YMEHHE BBIYHUCIISATH BEPOATHOCTH C UCIOJIB30BAHUEM
rpaduuecKux METO/I0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXEHHS BEpOSTHOCTEN, KOMOWHATOPHBIE (DaKTHI U
(dbopMyIIBI TP pEIICHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMU; YMEHUE TPUBOIUTH MPUMEPHI POSBICHHUS




3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SBJICHUSX;

[TPG9. YMmenue oneprupoBaTh HOHATHSAMU: TOYKA, IpsMas,
IJIOCKOCTh, IPOCTPAHCTBO, ABYI'PAaHHBIN yroil,
CKPEILMBAIOIIKECS IPSIMBIE, TAPAJLIEIBHOCTD U
NEPIEHIUKYJIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXKAY
IPSIMBIMU, YIOJI MEKIY IIPSIMOU U INIOCKOCTBIO, YTOJI
MEXy INIOCKOCTSMHU, PACCTOSIHUE OT TOUKH /10 INIOCKOCTH,
paccTosiHuE MEXKIY MPSAMBIMH, PACCTOSIHUE MEKIY
IUIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh PU PELICHUH 3a/1a4
U3y4eHHbIE (PAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OILICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
ITP610. YMeHnue onepupoBaTh HOHATUSIMH: MHOTOTPAaHHUK,
CEUYEeHHE MHOTOTpaHHMKA, Ky0, apaienenumnes, Npu3ma,
nupamua, GUrypa v HOBEpXHOCTb BPALIEHUS, IUIHH]ID,
KOHYC, map, cepa, ceueHus: pUrypsl BpalieHus,
IUIOCKOCTB, Kacaroliasicsa chepsl, INHApa, KOHYca,
IUI0LIA/1b MOBEPXHOCTU IUPAMU/Ibl, IPU3MBI, KOHYCA,
WIMHApPA, UI0Iaab chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiesienune1a, TMpaMubl, IPU3Mbl, HUIUHAPA,
KOHYca, [I1apa; yMeHHe N300pakaTb MHOTOTPaHHUKHU

Y TIOBEPXHOCTH BPALLEHUS, UX CEUEHUS OT PYKH, C
MTOMOUIBIO YEPTEKHBIX NHCTPYMEHTOB U DJIEKTPOHHBIX
CPEJICTB; YMEHHE PACIIO3HABATh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PACIO3HABATH NIPaBUJIbHbBIE
MHOTOTPaHHUKU;

I1P611 YMmenue oneprupoBath NOHITUSIMU: IBUKECHHE

B IIPOCTPAHCTBE, 110/100HbIe (UTYPHI B TPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHE IIJIOIIAIeH TOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[1P612. YMeHue BbIUUCATh T€OMETPUUECKHIE BETUYMHBI
(uMHa, yroJ, miIouab, 00beM, MJIOoLIa b TOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (DOPMYIIBI M METOIBL;

I1P613. YMeHue oneprupoBaTh NOHATUIMU: PSIMOYTOJIbHAS
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cHUcTeMa KOOpAMHAT, KOOPAUHATHI TOYKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAJISIPHOE MMPOU3BEICHUE, YTOJ
MEXK]ly BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpA Ha YHCJIO; HAXOJIUTh C MTOMOIIBIO U3YYEHHBIX
(hopMyJT KOOPJIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXIYy TBYMSI TOUKAMU;

[1P614. YMenue BIOUpaTh OAXOSIINNA U3y4YEHHBINH METO/T
JUISL pellieHUs 3aaud, pacro3HaBaTh MATEMATUUYECKUE
(hakThl 1 MaTEeMaTUYECKHE MOJIETH B IPUPOIHBIX 1
0OI11IeCTBEHHBIX SIBICHUAX, B UCKYCCTBE; YMEHUE
MPUBOJIUTH TPUMEPHI MATEMAaTUYECKUX OTKPBITHI
POCCHUICKON ¥ MHUPOBOM MAaTEMAaTUYECKON HAYKH

OK 03. ITnanupoBatb

U pealln30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe

¥ JINYHOCTHOE PA3BHUTHE,
IpeANPUHUMATENbCKYIO
JeSITeTbHOCTD

B ipodeccuoHaibHOM chepe,
UCTIOJIF30BaTh 3HAHMS

10 IPaBOBOW U (PMHAHCOBOM
TPaMOTHOCTH B Pa3IMYHBIX
AKHU3HEHHBIX CUTYalLUsAX

JIM4HOCTHBIE Pe3yNbTaThI IOJKHBI OTPAXKaTh

B YaCTH: JyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

- chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS,
ATUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIICHUBATh CUTYALIUIO U IPUHUMATH
OCO3HaHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHME JUYHOT'O BKJIa/1a B IOCTPOCHUE
YCTOMYMBOTO OYIyIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTEISIM
U (WJIK) IPYTHM 4YJI€HaM CEMbH, CO3/IaHUIO CEMBbU Ha
OCHOBE OCO3HAHHOIO IPUHATHS LICHHOCTEN
CEeMENHOM )KM3HU B COOTBETCTBUU C TPAJAULIUSIMHU
HaponoB Poccuu;

MeranpeameTHble pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnazieHne YHUBEPCATIbHBIMU PETYISTHUBHBIMU
JEACTBUSAMMU:

a) CaMOOPTaHU3AIHS:

- CAMOCTOSITEIBHO OCYIIECTBIISITH TO3HABATEIbHYIO
NEeSTeTbHOCTD, BBISIBIISTH TPOOIEMBI, CTABUTH

1 (GOpMyIIUPOBATh COOCTBEHHBIE 3a/1a41

B 00pa30BaTENIbHOMN I€ATEIbHOCTH U JKU3HEHHBIX

ITP61. Bragenue meroiaMu 10Ka3aTeIbCTB, AITOPUTMAMHU
peleHus 3a1a49; yMeHue (GopMyaupoBaTh ONpeaeIeHHs,
aKCUOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH
JI0Ka3aTelbHbIE PACCYKICHUS B XO/€ PEILICHUs 3a/1ay;
[1P64. YMmenue onepupoBath MOHATHAMU: (QYHKIIHS,
HenpepbIBHAs (YHKIHS, IPOU3BOIHAS, IEPBOOOpaA3Has,
OIPEEIICHHBI HHTETPaJl; YMEHUE HaXOIUTh IIPOU3BOAHbBIE
AIIEMEHTApHBIX (PYHKLNMN, UCTIOIb3YsI CIIPAaBOYHBIE
MaTepHalibl; UCCIEN0BaTh B MPOCTEHIINX ClTydasiX GyHKIUN
Ha MOHOTOHHOCTb, HaXOJUTh HAUOOJbIINE U HAUMEHbIIINE
3Ha4YeHUs1 QYHKUUN; CTPOUTH IpaUK1 MHOTOUIEHOB C
MCIIOJIb30BaHUEM arfnapaTa MaTeMaTUYeCKOro aHajn3a;
IIPUMEHATH TPOU3BOIHYIO IIPU PELLIEHUH 3a/1a4 Ha
JIBUKEHHE; pelIaTh MPaKTUKO-OPUEHTHPOBAHHBIE 33/1a4U
Ha HauOOoJbIINe U HAaMMEHbIIINE 3HAUeHHs, HA HaX0XK/IeHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMenue onepupoBaTh NOHATUSAMHU: palliOHATIbHAS
GbyHKIMS, TOKa3aTenbHas GyHKIM, CTeeHHas: PYHKIIMS,
Jorapupmuueckas pyHKIUS, TPUTOHOMETPUUYECKHE
¢byHKIMHM, 00paTHbIE (YHKIIUU; YMEHUE CTPOUTDH rpapuku
U3YyYEHHBIX (DYHKIMHA, UCIIOIB30BaTh IpauKu MpU
M3Y4YEHHUHU MPOLIECCOB U 3aBUCUMOCTEH, P pPEHIeHUH 3a]1a4
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CUTYalLlUAX; CAMOCTOSITEIbHO COCTABIIATH IIJIaH
pereHust MpoOJIEMBbI C YU€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPENOYTEHHUH; 1aBaTh OLICHKY HOBBIM CHUTYallUsIM;
0) CaMOKOHTPOJIb:

MCIOJIb30BATh MPUEMBI pe(IICKCUU TSl OLICHKH
CUTYyallUH, BBIOOPA BEPHOT'O PELLICHMS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
IIPUHUMATh PELICHUS [10 UX CHIDKEHUIO;

B) SMOLMOHAJIbHBIM UHTEIIEKT, IPEAIO0Jaraomui
C(OPMHUPOBAHHOCTH:!

- BHYTPEHHEH MOTHUBAIIMH, BKJIIOYAIOLEH
CTpeMJICHHUE K JJOCTH)KEHUIO 1IeJIU U yCIexy,
ONITUMH3M, UHUIIMATUBHOCTh, YMEHHUE JICHICTBOBATH,
UCXO0/1 U3 CBOUX BO3MOKHOCTEH;

- SMIIATUH, BKJIKOYAIOIIENH CLIOCOOHOCTh IOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh
€ro Mpu OCYIIECTBICHUN KOMMYHHUKAIIUH,
CIOCOOHOCTh K COUYBCTBHIO U COINEPEKHUBAHUIO;

- COIIMAJIbHBIX HAaBBIKOB, BKJIFOUAOIIUX
CIOCOOHOCTH BBICTpAaUBaTh OTHOILEHHS C APYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSABIIATH UHTEPEC U
paspeniatb KOHQJIUKTHI

U3 APYrux y4eOHBIX MPEIMETOB U 33/1a4 U3 peaibHON
YKU3HH; BBIpAXaTh (POPMYITaMU 3aBUCUMOCTH MEXKILY
BEJIMYMHAMU;

[TPG6. YMmenue pemiath TEKCTOBBIC 33/1a4U PA3HbIX TUIIOB (B
TOM YHCJIE HA IIPOLEHTHI, I0JIM U YaCTH, HA JBUKCHHUE,
paboTy, CTOMMOCTH TOBAPOB M YCIIYT, HAJOTH, 337a4H U3
00J1acTH ynpaBjIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIATH BBIPAKEHUS, YpaBHEHHS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
MCCJIEI0BATh [TOJIYYEHHOE PELIEHHUE U OLIEHUBATh
IPaBJONOI00HOCTh PE3YJILTATOB;

[1P67. YMeHue onepupoBarh MOHATUSIMU: CpPEHEE
apudmeTnyecKoe, MeJiana, HanboJbllee U HauMEHbIIee
3HAYEHUs, pa3Max, TUCIEepCUsi, CTAaHIapTHOE OTKIIOHEHHE
YHCIOBOr0 HAOOPa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uH(pOpMaLIKIO, IPEJICTABICHHYIO B TaOIUIaX, Ha
JyarpaMmax, rpadukax, OTpaXkarollyto CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUH; TIPEICTABIATH HHPOPMALIUIO C
MOMOIIBIO TaOJIMII U TUarpaMM; UCCIIe10BaTh
CTaTHUCTUYECKHUE JIAHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[TP68. YMmenue onepupoBaTh MOHATHSIMU: CITy4alHBIN OTIBIT
U ciiy4yaifHoe coObITHE, BEPOSATHOCTh CIyYaifHOTO COOBITHS;
YMEHHE BBIYHMCIIATH BEPOATHOCTH C UCIOJIB30BAHUEM
rpaMuecKux METOJI0B; IPUMEHATh (POPMYJIIBI CIIOXKEHUS U
YMHOKEHUS BEPOSTHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(GbopMyIIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHNUE IPUBOJUTH MPUMEPHI POSBICHUS
3aKOHa OOJIBIIMX YHMCEN B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

[1P614. YMeHue BeIOMpaTh MOAXOSIININ H3YUeHHBIN METOT
JUTSI pEIIeHUs 3a]1a4uM, paclio3HaBaTh MaTeMaTHUECKHe
(dakThl 1 MaTeMaTHYECKHE MOJIENIN B IPUPOIHBIX U
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OOLIECTBEHHBIX SIBIICHUAX, B UCKYCCTBE; YMEHUE
MPUBOAUTH IPUMEPHI MATEMATHYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM MaTEMAaTUUYECKON HAYKH

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh

U paboTaTh B KOJUICKTHUBE
Y KOMaH e

JIMYHOCTHBIE PE3yNbTAThI JOJKHBI OTPaXaTh

B YaCTHU: HEHHOCTH HAyYHOT'O IO3HAHUS: OCO3HAHUE
LIEHHOCTH HAyYHOU J€SATENbHOCTH, TOTOBHOCTh
OCYUIECTBJIATH IPOEKTHYIO U UCCIIEI0BATEIBCKYIO
JEeSTEIbHOCTh MHAUBUYAIbHO U B TPYIIIIE
MeranpeameTHble pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnazeHue yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) coOBMeCTHAs IeSTCIILHOCTD:

- IOHUMATh U UCIIOJIb30BATh IPEUMYILIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOH paboTHI;

- IPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH,
OpPraHM30BbIBATh U KOOPIAWHUPOBATH JEHCTBUS 110
€€ JIOCTUKEHUIO: COCTaBIIATh IUIAH ACHCTBUN,
pacnpenensaTh pojau ¢ yueTOM MHEHUN yYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;
OBnazneHne yHUBEpCAIbHBIMU PErYISITUBHBIMU
JEUCTBUSAMMU:

T) IPUHSITHE ce0sl U IPYTHUX JIFOJICH:

- IPUHUMATh MOTUBBI U PTYMEHTHI IPYTUX JIIOAEH
P aHAJIN3€ Pe3yIbTaTOB JAESTENbHOCTH;

- IPU3HABATh CBOE MIPaBO U IIPaBO APYTHUX JIIOAEH
Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MU C MO3ULIH
JPYToro 4eaoBeKa

I1P67. YMeHue onepupoBaTh MOHATUSMU: CpPEHEE
apumeTHyecKoe, MeJiMaHa, HanboJbllee U HauMEHbIIIee
3HAYEHMUsI, pa3Max, JUCIIEPCHsl, CTAaHJapPTHOE OTKJIIOHEHUE
YHCIOBOr0 HAOOPA; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATh
uH(pOpMaINIO, IPEACTABICHHYIO B TaOIMIIax, HA
quarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBa peanlbHbIX
MPOIIECCOB U SIBJICHUH; TIPEICTABIATH HHPOPMALIUIO C
MOMOILBIO TaOJIMI U TUarpaMM; UCCIe10BaTh
CTaTUCTUYECKHE JTAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKux METOJIOB U 3JEKTPOHHBIX CPEJICTB;

[TP68. YMmenue onepupoBaTh NOHATUSMU: CITy4alHBIN OMBIT
U cliy4yaiiHoe coObITHE, BEPOATHOCTh CIIyYaliHOTO COOBITHS;
YMEHHUE BBIYUCIIATh BEPOATHOCTD € UCIIOJIB30BAHUEM
rpaMuecKuX METOJI0B; IPUMEHATH (POPMYJIbI CII0KEHUS U
YMHO)KEHUS BEpPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI 1
(bopMyIIbI TP pEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO CO CIIY4aliHBIMU
BEJIMYMHAMU; YMEHNUE IPUBOJUTH IIPUMEPHI IIPOSIBICHHUS
3aKOHa OOJIBIIMX YKCEN B MIPUPOAHBIX U OOLIECTBEHHBIX
SBJICHUSX;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN N3yYEHHBIH METOT
JUIsl pEIIEHUs 3a]1a4M, PACIIO3HABATh MaTEMaTHUECKHE
(GakThl 1 MaTeMaTHUYECKUE MOJIETH B PUPOJHBIX U
OOIIeCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE
MIPUBOJIUTH MPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCUICKON U MUPOBOM MaTeMAaTHYECKOW HAYKH

OK 05. OcymecTBasiTh yCTHYIO
U MUCbMEHHYI0 KOMMYHHUKAIINIO
Ha rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu

C y4€TOM 0COOEHHOCTEH

JImgHOCTHEIC PE3YIbTATHI JOJIKHBI OTPAXXaThb
B 4aCTu:

9CTCTUYCCKOI'O BOCIIMTaHHA:

- 9CTCTUYCCKOC OTHOIICHUEC K MHUPY, BKIIIOYAA
OCTCTUKY 6I)ITa, HAaYYHOI'O U TCXHUYCCKOI'O

[1P61. Bnagenue MmeTogaMu 10Ka3aTeNIbCTB, AITOPUTMAMHU
peleHus 3aaaq; ymeHue GopMyaupoBaTh OnpeaeneHus,
aKCHOMBI M TEOPEMBI, PUMEHSTH UX, TPOBOIUTH
JIOKa3aTeNbHbIE PacCy>KJEHHUS B XO/€ peLICHUs 3a/1ay;
ITP68. Ymenue onepupoBaTh MOHATHSIMU: CITy4YalHBIN OTIBIT
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CONUAIIBHOTO U KYJIbTYPHOI'O
KOHTCKCTa

TBOPUYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX
OTHOIIICHHI;

- CIIOCOOHOCTh BOCHIPUHUMATh Pa3JInYHbIE BUIbI
HCKYCCTBa, TPAAUIIUU U TBOPUYECTBO CBOETO U
JPYTUX HapOOB, OLIYIIATh YMOLMOHAILHOE
BO3/EHCTBUE UCKYCCTBA;

MeTtanpeameTHble pe3yinbTaThl I0JKHBI OTPaXKaTh:
OBnazieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

a) obuieHue:

- OCYIIECTBJIATh KOMMYHHUKAIIMU BO BCeX cepax
KU3HH;

- pacrno3HaBaTh HeBepOaJlbHbIE CPEICTBA OOIIEHUS,
MMOHUMATh 3HAYECHHE COLMATIBLHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX
CUTYAIIMi ¥ CMSTYaTh KOH(JIMKTHI,

- pa3BEpHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY
3pEHHUSI C UCTIOJIB30BAHUEM SI3LIKOBBIX CPEICTB

U clly4yaiiHoe cOObITHE, BEPOATHOCTD CIIyYalHOTO COOBITHS;
YMEHHUE BBIYHUCIISTH BEPOATHOCTH C UCIIOIb30BAHUEM
rpaMuecKux METOJI0B; IPUMEHATh (POPMYJIbI CII0KEHUS U
YMHOXKEHUS BEpOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U
(GopMyIIbI TP PEIIEHUH 3a]1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMHU
BEIMYMHAMU; YMEHHE IPUBOAUTD IIPUMEPHI IIPOSIBICHUS
3aKOHa OOJIBIINX YHCET B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX;

ITP6Y. YMenue onepupoBarh NOHATUSAMU: TOUKA, psSMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPAHHBINA yrod,
CKPEIMBAIOIINECS MPSMbIE, TaPaIICIbHOCTD U
HEPIEHANKYIIIPHOCTD MPSIMBIX U TNIOCKOCTEH, Yrol MEXIy
NPSMBIMH, YTOJI MEX]y MPSIMOH H MIOCKOCTBIO, YOI
MEXy IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY MPSMBIMHU, PACCTOSTHHAE
MEX]y IUIOCKOCTSIMHU; YMEHHE UCIIO0JIb30BaTh P PEILICHUH
3a71a4 M3y4eHHbIe (DaKThI U TEOPEMBI IUTAHUMETPHH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOILEro
MUDA;

ITP610. YmMeHnue onepupoBaTh NOHATUSIMH: MHOTOTPAaHHUK,
ceueHre MHOTOTpaHHUKa, KyO, Tapajuiesienure], pu3ma,
nupamuia, GUrypa v HOBEpXHOCTb BPALIEHUS, IUIHHIID,
KOHYC, map, chepa, ceueHus: pUrypsl BpalieHus,
IUIOCKOCTB, Kacaroliasics chepsl, IINHApa, KOHYca,
TUTOIIAb TOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA,
HUATUHPA, TI0MAIs chepbl, 00beM Ky0a, IPsIMOYTOJIBHOTO
napajiesienune1a, MupaMuabl, IPU3MbI, HUIMHIPA,
KOHYCa, [1apa; yMeHHne n300pakaTh MHOTOTPaHHUKH

Y TIOBEPXHOCTH BpAILlEHUsI, UX CEUYEHUS OT PYKH, C
MIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CpPE/ICTB; YMEHHUE PaclO3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE PAcIIO3HABATh MTPABHIIHHBIE
MHOT'OI'pPaHHHKH;
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[TP611 YMmenue onepupoBaTh NOHATHAMU: JTBHKEHUE

B IIPOCTPAHCTBE, OI00HBIE (PUTYPBI B TPOCTPAHCTBE;
MCIOJIb30BaTh OTHOIICHUE TUIONIA/IeH TOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (DUTYp TPU PELICHUH 33/1a4;

[TP612. YMeHue BBIYUCIATS TEOMETPUUCCKUE BETMUHNHBI
(mnmuHa, yrou, mioma s, 00beM, M0 s TOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBIE (DOPMYIIBI M METOMBL;

ITP613. YMmeHue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS
CUCTEeMa KOOpJUHAT, KOOPAUHATHI TOUKU, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAJISIPHOE MMPOU3BEICHUE, YTOJ
MeX1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpA Ha YKCJIO; HAXOUTh C TOMOIIBIO U3YYEHHBIX
dbopMyI1 KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE
MEXIy TBYMS TOUKAMHU;

[1P614. YMmenue BbIOUpaTh MOAXOASIINN N3YYEHHBIH METOT
JUISL peIlIeHUs 3aa4d, Paclo3HaBaTh MATEMATHUYECKUE
(bakThl 1 MaTeMaTHYECKUE MOJICTH B IPUPOTHBIX U
0OI11IeCTBEHHBIX SIBICHUAX, B UCKYCCTBE; YMEHUE
MPUBOAUTH MIPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCHUICKON ¥ MHUPOBOM MaTEMAaTUYECKON HAYKH

OK 06. ITposiBIATE Tpak1aHCKO-
HNaTPUOTHYECKYIO TO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHNE

Ha OCHOBE POCCHHCKHX
JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM 4HCIIE

C Y4eTOM TapMOHU3AINH
MEKHALIMOHAJIbHBIX

U MEXPEJIUTHO3HBIX
OTHOLIEHWH, TPUMEHATH
CTaH/apThI
AHTUKOPPYILUOHHOIO
MOBEJICHUS

JINYHOCTHBIE PE3yIbTAThI JOJKHBI OTPAXKATh

B YacCTH:

- TPa’k1aHCKOT'0 BOCIIUTAHUSA: IPUHATHE
TPaJULIMOHHBIX HAllMOHAJIbHBIX, OOIIEYEI0BEYECKUX
T'YMAHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEN;
-[aTPUOTUYECKOIO BOCIIUTAHMUS:

- LIEHHOCTHOE OTHOULICHHUE K TOCYAAPCTBEHHBIM
CUMBOJIaM, HICTOPUYECKOMY U IPUPOTHOMY
HAaCJEANI0, NaMATHUKAM, TPaJIULASIM HAPOI0B
Poccun, noctrxxennsm Poccnn B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

MeranpeameTHble pe3yiabTaThl JOJKHBI OTPAXKaTh:
OBnaneHne yHUBEpPCAIbHBIMU PETYISTUBHBIMU
JNEUCTBUSMMU:

ITP61. Bragenue metoiaMu J10Ka3aTeIbCTB, AITOPUTMAaMHU
peleHys 3a1a4; yMeHue (popMyIupoBaTh ONpeAeICHHUs,
AKCHOMBI Y TEOPEMBI, IPUMEHATH UX, IPOBOIUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XO€ PEIICHUS 3a1a4;
[TP64. YMeHnue onepupoBaTh NOHATUSAMU: (DYHKIIHS,
HenpepbIBHAs (PYHKIIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OIIPEIETICHHBIN UHTETPANl; YMEHUE HAXOAUTH IIPOU3BOIHbIE
AIIEMEHTApHBIX (PYHKLUMN, UCTIONB3YsI CIIPAaBOYHBIE
MaTepHalibl; UCCIEN0BATh B MPOCTEHIINX CIydasX QyHKIUN
Ha MOHOTOHHOCTb, HaXOJUTh HAUOOJbIINE U HAUMEHbIIINE
3Ha4YeHUs1 GYHKUIUN; CTPOUTH IpaUK1 MHOTOUIICHOB C
MCIOJIb30BaHUEM amIapaTa MaTeMaTUYECKOTO aHAJIN3a;
IIPUMEHSATH NIPOU3BOJHYIO IIPU PELICHUU 3a]1a4 Ha
JIBIJKCHHE; peliaTh NPAKTUKO-OPHUEHTHPOBAHHBIE 33ja4H
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B) SMOIMOHAJIBHBIA HHTEIJIEKT, IPEINOoTaratoni
c(hOpPMHUPOBAHHOCTD:

- CAaMOCO3HaHMs, BKJIIOYAIOIIEr0 ClIOCOOHOCTh
MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHHE, BUIETh
HAaIpaBJICHUs Pa3BUTHS COOCTBEHHOU
SMOIIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B cele;

- CaMOPEeTYJIUPOBAHUS, BKIIOYAIOIIETO
CaMOKOHTPOJIb, yMEHUE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE IOBE/ICHHE, CIOCOOHOCTh
aIanTHPOBATHCS K IMOIMOHAIBHBIM U3MEHEHHUSM

U TIPOSIBJIATH TUOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHUBAIINH, BKIIOYAIOMICH
CTpeMJIEHHUE K JOCTHIKEHUIO LIEJIU U yCIEeXy,
ONITUMH3M, UHUIIMATUBHOCTh, YMEHHUE JICHICTBOBATH,
UCXOJISl U3 CBOUX BO3MOXKHOCTEH;

- IMIIATUH, BKJIIOYAIOIIEH CTIOCOOHOCTh TOHUMATh
9MOIMOHAJIBHOE COCTOSIHUE IPYTUX, YUUTHIBATH €r0
MIPH OCYIIECTBICHIHH KOMMYHUKAIIH, CTIOCOOHOCTb
K COYYBCTBUIO U CONEPEKUBAHUIO,

- COIMABHBIX HABBIKOB, BKIIFOYAIOIINX
CIOCOOHOCTH BBICTpAaUBaTh OTHOILEHHS C APYTUMHU
JOABMH, 3a00THTHCS, IPOSIBIISITH HHTEPEC U
paspeniatb KOHQJIUKTHI

Ha HauOOJIbIINE U HAaUMEHBIIINE 3HAUYCHUS, HA HaX0X/ICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP66. YMmeHnue pemarh TeKCTOBBIC 3a/1a4u Pa3HbIX THUIIOB (B
TOM YHCJIE€ HA IIPOLEHTHI, 10JIU U YaCTH, Ha IBUKEHUE,
paboTy, CTOMMOCTh TOBApOB U yCIIYT, HAJIOTH, 33Ja4u U3
001acTH yIpaBJiICHUs JIUYHBIMU U CEMEUHBIMU
(dbuHaHCaMM); COCTABIISATH BbIPAXKECHHUSI, YPAaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a]a4H,
HCCIIENA0BATh MOJYYEHHOE PEIICHUE U OLICHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[1PG7. YMeHue onepupoBaTh MOHATHIMU: CpeHEe
apumernyeckoe, MeiMaHa, HauOOJIbIlIEE U HAUMEHbLIEE
3HAYEHMUs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKIIOHEHUE
YKCJIOBOr0 HabOpa; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATD
uH(pOpMaILIKIO, TPEICTABICHHYIO B TabIUIaX, HA
Juarpammax, rpaukax, OTpaKarollyt0 CBONCTBA peaabHbIX
MIPOLIECCOB U SIBJICHUI; MPEACTaBIATh UHGOPMAIUIO C
IIOMOUIbIO TaOJIUI] U JUarpamMmm; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpauyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

[TP68. YMeHue oneprupoBaTh NOHATUSAMM: CITy4aifHbIN OIBIT
U CIIy4alHOE COOBITHE, BEPOSTHOCTh CIIy4aifHOTO COOBITHS;
YMEHHE BBIYHCIIATH BEPOATHOCTD C UCIIOJIB30BAHUEM
rpauyecKux METOI0B; IPUMEHSTh (OPMYIIbI CII0XKEHUS U
YMHOXXEHUS BEpOSATHOCTEH, KOMOMHATOPHbIE (PAKThI U
(GbopMyIIbI IPU PEUICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peasibHbIX COOBITHIA; 3HAKOMCTBO CO CITy4ailHbIMU
BEJIMYMHAMU; YMEHNUE IPUBOJUTH IIPUMEPHI IIPOSIBICHHUS
3aKOHa OOJIBIIMX YKCEN B MPUPOAHBIX U OOLIECTBEHHBIX
SIBJIICHUSIX;

[1P614. YMenne BoIOUpaATh TOAXO/ISIINNA U3y4E€HHBIN METO/T
JUISl pEIIEHNs 3a]1a4M, PACIIO3HABATh MaTEMaTHUECKHE
(bakThl 1 MaTeMaTHUYECKUE MOJIETH B PUPOTHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE
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MIPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUI
POCCUICKOM ¥ MUPOBOWM MaTEMAaTUUYECKON HAYKHU

OK 07. CopneticTBOBaThH
COXPaHEHHUIO OKpYKaroen
CpeIIbL, PECypcoCcOepeKeHHIO,
MIPUMEHSATH 3HAHUS

00 U3MCHCHHM KIINMATa,
MPUHITUIIEI OEPEKITMBOTO
IIPOM3BOJICTBA, YPPEKTUBHO
efcTBOBATH

B UPE3BBIYANHBIX CHTYAIIHSIX

JIM9HOCTHBIE PE3YNIBbTATHI TOJDKHBI OTPAXKATh

B YaCTH:

9KOJIOTHYECKOT0 BOCIIUTAHUS:

- aKTUBHOE HEIMPUATHE ACHUCTBUN, TPHUHOCSIINX
BpEJl OKPYXAKOLIEH Cpeae;

- YMEHHE MMPOTHO3UPOBATH HEOIArONPHUSATHBIC
9KOJIOTHYECKHE TTOCIIEACTBHSI MPEATPUHUMACMBIX
JEHCTBUM, MPEAOTBPAIIATh UX;

- pacIIMpEeHHEe ONbITA ACSITSILHOCTH YKOJIOTHUSCKOM
HaIpaBJIECHHOCTH;

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaneHnue yHUBEPCAIbHBIMHU Y4€OHBIMU
[M03HABATEILHLIMU JCHCTBUSIMM:

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- pa3pabaTbIBaTh IUIAH PEHICHHS MPOOIEMBI C
Y4ETOM aHaIKM3a UMEIOIIUXCSl MaTepUaTbHbBIX

Y HEMaTepUATBHBIX PECYPCOB;

- OCYIIECTBIIATH 1I€JIC€HANPABICHHBIN MTOUCK
MepeHoca CpeICTB U CIIOCOOOB JICHCTBHS

B Mpo(hecCHOHANBHYIO CPeny;

- YMETh MIEPEHOCHUTD 3HAHUS B ITO3HABATEIIHHYIO
Y TIPAKTHUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
OByaeHne yHUBEPCATBHBIMH PETYISITHBHBIMU
JIEHCTBUSIMU

0) CaMOKOHTPOJIb!

- IaBaTh OLICHKY HOBBIM CUTYaIUsIM, BHOCUTD
KOPPEKTHBHI B ICITEILHOCTD, OIICHUBAThH
COOTBETCTBHUE PE3YNIHTATOB IIENISAM

I1P61. Bnanenue meToaMu 10Ka3aTelbCTB, AITOPUTMAMHU
peleHus 3a1a4d; yMeHue GopMyaupoBaTh OnpeaeIeHus,
aKCHOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOANUTH
JI0Ka3aTesIbHbIE PACCYKICHUS B XO/1€ PELICHUS 3a/ay;
[1P64. YMenue onepupoBaTh NOHATUAME: (DYHKITHS,
HenpepbIBHAs (QYyHKIMS, IPOU3BOIHASL, IEpPBOOOpa3Has,
OIpEENICHHBIN HHTErpall; yMEHHE HaXOUTh IPOU3BOAHbBIE
3JIEMEHTApHBIX (PYHKIMH, UCIIOIB3YsI CIIPABOYHBIE
MaTepHalIbl; UCCIENI0BATh B MIPOCTEHIIHNX CITy4asiX QyHKIUN
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJIbIINE U HAUMEHBIIINE
3Ha4YeHUs1 GYHKIUN; CTPOUTH IpaKu MHOTOWICHOB C
UCIOJIb30BaHUEM allllapaTa MaTeMaTH4YECKOTO aHAIN3a;
MPUMEHSTH MPOU3BOIHYIO NIPH PEIICHUH 33124

Ha JIBUKEHUE; pellaTh MPaKTUKO-OPUEHTHPOBAHHbIE 3a/1a41
Ha HauOOJIBIINE U HAMMEHBIINE 3HAUCHUS, HA HAXOXK/ICHUE
IyTH, CKOPOCTU U YCKOPEHUS;

[1PGS5. YMeHnue onepupoBaTh MOHATUSAMU: pallMOHATIbHAS
GbyHKLUS, TOKa3aTeNbHas PYHKIUS, CTENEHHAs (PYHKLUS,
norapudmuueckas QyHKLIUsS, TPUTOHOMETPUYECKHE
¢byHkunu, oopaTHble QYHKIMH; YMEHUE CTPOUTH rpaduKu
M3YYEHHBIX (DYHKLUH, UCTIONB30BaTh rpapuKu Ipu
U3y4EHHUH MTPOIIECCOB U 3aBUCUMOCTEH, IPU PELIeHUH 3a/1a4
W3 IpyruX y4eOHBIX MIPEAMETOB U 33/1a4 U3 peaabHOMI
YKU3HH; BBIpaXaTh (POPMYIaMU 3aBUCUMOCTH MEXKILY
BEIIMYMHAMU;

[TPG6. YMeHue pemath TEKCTOBBIC 3a]]a41 Pa3HBIX THIIOB (B
TOM YHCJI€ HA TIPOLEHTHI, 10JIU U YaCTH, Ha IBUKEHHE,
paboTy, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH, 337a4H U3
00J1acTH yIpaBJICHUS JIMYHBIMU U CEMEWHBIMU
(uHaHCAMM); COCTABIATH BBIPAKEHUS, YPAaBHEHHUS,
HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
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HCCJIEN0BATh MOJYYEHHOE PEIICHUE U OLICHUBATH
MPaBIONOI00HOCTh PE3YIIbTATOB;

ITP68. YMmenue onepupoBaTh NOHATHSAMU: CITy4alHBIN OTIBIT
U CIIy9aiiHOE COOBITHE, BEPOSITHOCTh CITy4alHOTO COOBITHS;
YMEHUE BBIYUCIIATh BEPOATHOCTD C UCIIOJIB30BAHUEM
rpadUYeCcKuX METO/I0B; IPUMEHSITH (DOPMYIIBI CIIOKCHUS U
YMHOXEHUS BEPOSTHOCTEN, KOMOUHATOPHBIE (DaKThI U
(bopMyIIBI TP PEIICHUH 3a]1a4; OLIEHUBATh BEPOATHOCTH
pealibHBIX COOBITHIA; 3HAKOMCTBO CO CIIYYalHBIMU
BEIIMYMHAMU; YMEHUE TPUBOJAUTH MPUMEPHI POSBICHUS
3aKOHa OOJIBIIMUX YKCEN B MIPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX

[TPGY. YMmenue onepupoBaTh MOHATUSIMU: TOUKA, IpAMas,
IJIOCKOCTh, IPOCTPAHCTBO, ABYI'PaHHBIN yroil,
CKPELIMBAIOIIMECS NPSIMbIE, TAPAILIEIbHOCTD U
NEPIEHIUKYJIAPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY
MPSIMBIMH, YTOJI MEXKIY NPSAMOHN U IJIIOCKOCTBIO, YroJl
MEXy INIOCKOCTSMHU, PACCTOSIHUE OT TOUKHU

JI0 TUIOCKOCTH, PACCTOSIHUE MEKIY MPAMBIMU, PACCTOSTHUE
MEXy TJIOCKOCTSMU; YMEHHE UCII0JIb30BATh MIPU PEIICHUN
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMBI TUTAHUMETPHH;
YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIETO
MHUpa;

I1P610. YMeHue onepupoBaTh NOHATUSMU: MHOTOTPaHHUK,
CeYeHHe MHOTOTPaHHHKA, KyO0, Mapaienenumne, mpu3Ma,
nupamMua, Gurypa v moBepXHOCTh BpAIICHUs, IWIIUHID,
KOHYC, 11ap, cepa, ceueHus: GUrypsl BpaleHus,
MJIOCKOCTh, Kacarommascs chepsl, IIIUHIPA, KOHYCA,
TJI0IA b TIOBEPXHOCTH MTUPAMU/IBI, TPU3MBI, KOHYCA,
MWIMH]IPA, TIoaab chepsl, 00beM Kyda, MPSIMOYTOILHOTO
napajuiesienumne1a, TMpaMubl, IPU3Mbl, HUIUHAPA,
KOHYca, I1apa; yMeHHe N300pakaTb MHOTOTPaHHUKHU

Y TTIOBEPXHOCTH BpAIICHUS, UX CEUYEHUS OT PYKH, C
MTOMOIIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
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CpPE/CTB; YMEHHUE paclo3HaBaTh CHMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATD [IPaBUJIbHbBIE
MHOI'OI'PaHHMKH;

ITP611 YMmenue onepupoBath NOHITUSIMMU: IBUKEHHUE

B IIPOCTPAHCTBE, 110100HbIe GUTYpPBI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHE IIJIOIIAIEH TIOBEPXHOCTEN U
00beMOB MOJOOHBIX (GUTYD MPU PEIICHUH 33/1aY;

ITP612. YMeHue BbIUUCIATh T€OMETPUUECKUE BETUYMHBI
(mymuHa, yrou, Tomaas, 00beM, II0MAa s TOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

ITP613. YMeHue onepupoBaTh MOHATUAMU: IPAMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOP/IMHATBI BEKTOPA, CKAIIPHOE MPOU3BEIEHHUE, YIOJ
MEX1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YHUCJIO0; HAXOJUTh C TIOMOIIbIO U3yYEHHBIX
(dbopMyJ1 KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE
MEXy ABYMS TOUKAMU;

[1P614. YMmenue BbIOMpaTh NOAXOASIIUN U3yYEHHBIH METO
JUIsl pEIICHUs 3a/1a4M, PAaCIIO3HABATh MaTeMaTHUECKHE
(dakThl 1 MaTeMaTHUYECKUE MOJIETHN B PUPOJHBIX U
OOIIeCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE
MPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUI
POCCUICKON U MUPOBOW MAaTEMaTUYECKON HAYKHU.

[1K 1.1. M3roraBnuBaTth
KOHCTPYKLIUU OCHOB AJIsI

X yZI0’KECTBEHHO-0(OPMUTEIIbCKIX
padorT.

[1K 1.3. CocTaBiars Kojaepa.

[1K 2.1. M3roraBnuBaTh NpoCThIE
[11a0JIOHBI.

[1K 2.2. Beipesats TpadapeTsl
OpPUTMHAJIBHBIX MIPUPTOB U
NIEKOPAaTUBHBIX YJIEMEHTOB.

[1K 3.2. M3roraBnuBaTh 00bEMHbBIE

- TOTOBHOCTB U CITOCOOHOCTE K CAMOCTOSITENLHOIA,
TBOPUYECKOI M OTBETCTBEHHOMN JESITETbHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH BECTH JTUAJIOT C JAPYTUMHU
ITFOIEMU, IOCTUTaTh B HEM B3aMMOIIOHHUMAHUS,
HAXOIUTH O6HH/I€ el n COTPYJIHI/I'-IaTI) JJIA UX
TOCTHOKEHMUS,

- HABBIKHU COTPYJIHI/I‘-IGCTBa co CBepCTHI/IKaMI/I, ICThbMHU
MJTaJIIIIETO BO3PAcTa, B3POCIBIMU B 00pa30BaTENbHOM,
00IIeCTBEHHO T0JIE3HOM, Y4eOHO-HUCCIIeI0BATEIbCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSITETLHOCTH;

- TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHMIO, B TOM

- YMEHHE OIIEPUPOBATH IMOHATUIAMU: TOUKA, NIPSMas,
MJIOCKOCTB, IPOCTPAHCTBO, ABYI'PAaHHBIN YToJl,
CKpELIMBAIOIINECS NPAMBIC, TAPAIIIEIBHOCTD U
NEPIEHIUKYIIPHOCTD NPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY
[IPSIMBIMH, YTOJI MEXKIY MPSAMOMN U IIJIOCKOCTBIO, YTOJI MEXKIY
[1JIOCKOCTSIMU, PACCTOSIHUE OT TOUYKH J10 TUIOCKOCTH,
[PACCTOSTHUE MEXAY MPSAMBIMHU, PACCTOSHUE MEKY
[1JIOCKOCTSIMU;

- YMEHHE HUCIIOJIb30BATh IPU PEIICHNUH 3a7a4 U3yYEHHbIE
(baKThl ¥ TEOPEMBI TNITAHUMETPUH;

- YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;
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PIIEMEHTHI XyJ0KECTBEHHOTO
o opMIIeHUS U3 PA3THYHBIX
MaTepHaloB.

[1K 3.3. Co3naBatb 00bEeMHO-

IIPOCTPAHCTBCHHBIC KOMITIO3HUIIHH.

11K 4.1. BBIITOJHATE JIEMEHTHI
MaKETHUPOBAHMS.

[1K 4.3. KomOuaMpOBaTH
PIeMEHTBI 0(hOPMIICHHS 1
HaITMCH B PEKJIAMHBIX
MaTepuaiax.

grCIIe cCaMO0Opa30BaHUIO;

- SCTETHYECKOE OTHOIICHUE K MUPY, BKITFOUAS
PCTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIICCTBEHHBIX OTHOIICHHIA,
- 0OCO3HaHHBIN BBIOOp Oyaymien mpodeccumu.

- YMEHUE OIIepUPOBaTh MOHATUAMU: KYyO, apajuienenumnes,
[pu3Ma, THpaMuia, HWIMHIP, KOHYC, map, cdepa, CeUeHus
(burypsl BpaleHus,

- YMEHHUE BBIYUCIIATH TEOMETPUUECKNE BEMUMHBI (IJIMHA,
yYToJ1, IJI0Ia/1b, 00BEM, IIJIOIIAlb [TOBEPXHOCTH ), UCIIOIB3YSI
M3ydeHHBIC (OPMYIIBI U METOIBI;
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThI

Bua yueOHoii padoThl Oo0bem B
yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 232

B T.Y.

KOMOWHHPOBAHHBIC 3aHATHS 221

KOHTPOJIbHBIE pabOTHI 7

OcHoBHOe coJep:kaHue 194

IIpodeccnonanbHO OpHMEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue 34

MPHUKJIATHOT0 MOYJISA)

[IpomexyTouHas aTTecTauMs (SK3aMEH) 4
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2.2. TemaTn4eckui IJIaH U coaepikaHue NUCHUIIJIUHDBI

dopmupy
HaumenoBanue Coaepsxanue yueOHOro MaTepuasa (0CHOBHOe U NPo¢ecCHOHAIBHO OPHMEHTHPOBAHHOE), O0bem emMble
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4YacoB | KOMIIETEH
MU
1 2 3 4
OcHoBHOe coaep:kaHue

Pasjen 1. [loBTopeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 16

Tema 1.1. Copnepxkanne yaeOHOro MaTepuana 2

Lens " 3agaud | [lenp W 3amauM MaTeMaTUKH IIPM OCBOEHUM CIIELMAIBHOCTU. ba3oBble 3HaHUSA W yMEHHA 110

MaTeMaTUKU MaTeMaTHKe B MPOPECCHOHAIBFHOW M B TIOBCEAHEBHOW AEATENBHOCTH. MHOXKECTBO, ONEpaluy HaJ

npu OCBOCHHUH | MHOKecTBaMu. Jlnarpammel Jinepa—Benna. Mcnonb3oBaHue T€OpPETUKO-MHOMKECTBEHHOIO armapara

CHELMAIbHOCTH. JUISL ONIMICAaHUsI PEaJbHBIX MPOLIECCOB M SIBICHUH B MPO(ECCHOHATBLHON NESITEIbHOCTH, NMPH PELICHUN

MHoxecTBa U JIOTHKA 3a/1a4 u3 apyrux aucuuiud. OnpeneneHue, TeopeMa, CleICTBUE, 10Ka3aTeIbCTBO

Tema 1.2. CopepxaHue yueOHOro MaTepuala 2 OK 01,

Yucna ¥ BLIYUCICHUS Harypanbubsie u wnenble uncia. [Ipu3Haku [OeauMOCTH UENbIX 4Yucel. PalMoHanbHbIE 4YHCTA. OK 02,
OOBbIKHOBEHHBIE U JECATHYHBIE JApoOM, TPOLEHTHI, OECKOHEYHbIE MEPUOAUYECKHE IPOOU. OK 03,
ApudmeTnueckre Onepalnuy ¢ paruoHaIbHBIMU YHCIIaMHU, IPEoOpa30BaHUsl YUCIIOBBIX BBIPAKEHUIL. OK 04,
JeiicTBuTenpHble yncia. PalyoHanbHble U MppalMOHATIbHBIE YUclIa. ApU(pMETHYeCKHe Olepalnun ¢ OK 05,
JNeNCTBUTENbHBIMU unciaaMy. [IpuOamkEHHbIE BRIYUCIIEHNUS, TpaBUIa OKPYTJIEHUS, TPUKHUIKA U OLIEHKA OK 06
pe3yJipTaTa BBIYUCICHUN OK 07

Tema 1.3 CopepxaHue yueOHOro Marepuaia 4 K 14,

ToxnectBa n ToxnecTBa M TOXIECTBEHHBIE INpeoOpazoBaHMs. YpaBHEHHE, KOpPeHb ypaBHeHUs. HepaBeHCTBO, IIK 2.2,

TOXJACCTBCHHBIC pelieHre HepaBeHCTBa. MeTos MHTepBasloB. PemieHne nenbix U JpoOHO-pallMOHAIBHBIX YPaBHEHUN U IIK 3.2,

npeoOpa3oBaHusl. HEpaBeHCTB. [IpuMeHeHNe ypaBHEHUI U HEPABEHCTB K PEIICHHUIO MaTEMATUYECKUX 3ajad M 3a7ad U3 MK 4.1

VYpaBHeHUs pa3nuuHbIX oOjacTed Hayku W peanbHOM >KM3HM. CHCTEMbl U COBOKYMHOCTH pallMOHAJIBHBIX

U HEPAaBEHCTBA ypaBHEHUH U HEpaBeHCTB. CUCTEMBI JTMHEWHBIX ypaBHEHUH. Pellenne npukiaaHbIX 3a7a4d ¢ MOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHU I

Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COleP:KaAHMe (CoaepsKaHMe MPUKJIATHOTIO MOLYJIsI) 4

[IponieHTHBIE [Tpumenenue poGeil U MPOLEHTOB sl PellIeHus MPUKJIAJAHbIX 3a7a4 U3 Pa3IMuHbIX OTpacieil 3HaHun

BBIYHCIICHUS U peanbHOW >ku3HU. [IpuGnMXKEHHBIE BBIYMCICHMS, NpaBWIA OKPYIJECHHs, NPUKUIKA U OLEHKa

B IpoeccroHaNbHbIX
3ajavax

pe3yiabTara BBIUMCIICHHH. Pa3Hble cocoObl BBIYMCICHHS IMPOLICHTOB. HpOHeHTHBIe BBIYUCIICHUS B
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npodeccoHaIbHBIX 3ajauax. [IpuMeHeHne ypaBHEHUH M HEPaBEHCTB K PELICHUIO MAaTeMaTHYECKHUX
3a[a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIaCTe HAYKU U pealbHON )KU3HU

Tema 1.5. Copneprkanue y4eOHOro Marepurasa 2
[TocnenoBarenbHOCTH [TocnenoBaTenbHOCTH, CLIOCOOBI 3aaHMsl MTOCIIEA0BATENbHOCTEH. MOHOTOHHBIE TIOCIIEIOBATEIIEHOCTH.
U IPOTPECCUU Apudmernueckass M reoMmeTrpuueckas mporpeccuu. beckoHeuyHo yObIBaloIas TeOMeTpHUUecKast
nporpeccusi. Cymma OeckOHeuHO YOBIBaIOIIEed TreoMeTpuyeckoi mporpeccun. dopmyna CIOXKHBIX
npoueHToB. Vcrosib30BaHre NpOrpeccuu s pelieHtsl peallbHbIX 3a]1a4 MPUKJIaJHOTO XapaKTepa
Tema 1.6. Conepxanue yaeOHOTO MaTepuana 2
®yHKUMHU U TpapuKK OyHkuus, cnocoOwl 3aaanug Gpynkuuu. 'paduk Qynkuuu. Bzaumuo oOpatHbie pyHkunu. O6nacth
oTpesieNieHUs] 1 MHOXKeCTBO 3HaueHud (yHkimu. Hymm ¢ysakmmm. [TpoMexyTku 3HAKOTIOCTOSIHCTBA.
YérHble ¥ HeYETHBIE PYHKIINU
Kounrtposbnas padora no pasaeny 1. BxoaHoit KOHTpOsIb
Paspnen 2. Crenenn u kopHu. CTeneHHasi, NOKa3areJbHasA U Jorapupmudeckass QyHKIHU 40
Tema 2.1. Copneprkanue y4eOHOro Marepuana 4
Apubdmernueckuii ApudmeTndeckuii KOpeHb HaTypallbHON cTemeHu. [leficTBus ¢ apudMeTHYecKUMHU KOPHSIMH n—oit
KOpPEHb N—OM CTEIEHHU. CTCTICHH.
Tema 2.2 CopepxaHue yaueOHOro MaTrepuana 4 OK 01,
Crenenn. CrangaptHas | CtemeHb ¢ 1menbiM  mokaszareneM. CraHmapTHas (¢opma  3amucd  JACHCTBUTEIBHOTO — YHCIIA. OK 02,
dbopma 3amnucu Hcnonp3oBanue moaxonsiiel GopMbl 3aTUCH JACUCTBUTEIBHBIX YHUCET JAJS PEIICHUs MPaKTUYECKHX OK 03,
JCHCTBUTEIBHOTO YNCNIA | 337ad W MpeJACTaBiIcHHs JaHHbIX. CTENeHb ¢ paloHaIbHBIM IOKa3zareneM. CBOWCTBA CTEICHHU. OK 05,
[TpeoOpazoBaHre BbIpaKEHH, COEPIKAITNX CTENEHH C PallMOHATBHBIM MOKa3aTelleM OK 06,
Tema 2.3. Copepkanne y4eOHOro Marepuana 2 OK 07
CrenenHas pyHKIUSA Crenennas (GyHKIUS C HaTypaJbHBIM M ILIeNBIM MOKa3zateneMm. E€ cBoiictBa u rpaduk. CBoiicTBa u IIK 1.4,
rpauK KOpHS N-Oi CTETICHH 1K 2.2,
Tema 2.4. Cojepkanue yuebHOro MaTepuana 5 IIK 3.2,
WpparnmonanbHbIe Perenne nppalinoHanbHBIX ypaBHEHUI 1 HEPABEHCTB IK 4.1
ypaBHEHUs
Y HEPAaBECHCTBA
Tema 2.5. Coneprkanne ydeOHOro MaTepuana 5
[TokazarenpHbIC [TokazarenpHBIC ypaBHEHUSI U HEPABEHCTBA
YpaBHECHHUS U
HEPaBEHCTBA
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Tewma 2.6.
Jlorapudm yucna.
CgoiicTBa Jiorapu¢gmoB

Copepxanue yueOHOro Marepuana

Jlorapupm uymcna. [ecsatuunble u HaTypajdbHble Jorapudmel. IlpeoOpasoBanue BBIPAKCHHIA,
COZIEPIKAIUX JIOTapU (MBI

Tewma 2.7. CopepxaHne yaeOHOro Marepuaa 8
[TokazaTenbHas u [ToxazarenbHast u Jorapudmuueckas (QyHKUMH, UX cBoiicTBa U rpaduku. Jlorapupmuueckue
norapugpmMuuecKas YpaBHEHHUS U HEPABEHCTBA
GbyHKIIMYU, YypaBHEHHUS,
HEpaBEHCTBA
Tema 2.8. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COepPKaHMe (COIePKAHNE TPUKJIATHOTO MOTYJIs) 4
Jlorapu¢wmsl B npupone | [Ipumenenue jgorapudma. Micropust passutus MmareMatuku. Jlorapudmudeckas crimpaiib B npupoje. Ee
U TEXHUKE MaTeMaTuyeckue cBOicTBa. Vcmonb3oBaHue rpapukoB (YHKIUN AN UCCIETOBAHHS MPOLECCOB U
3aBUCUMOCTEHN, KOTOpbIE BO3HUKAIOT MPH PEIICHUHU 3a]a4 U3 Pa3JIMYHbIX 00JaCTel HAyKu U pPealibHOM
KU3HU
Tema 2.9. Copepxkanue ydeOHOro Marepuana 2
IIpumeHeHue Hcnonp3oBanue rpadukoB (YHKIHUNA JUIS PEHICHUS YpaBHEHWH W JHMHEHHBIX cucTeM. llpumeneHune
YpaBHEHUM, CUCTEM U YpPaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0O MATEMAaTHMYECKUX 3a7ad W 3aJad U3 pa3IMyHbIX
HEPABEHCTB oOyacTell HayKu U peaJibHOM JKU3HU
K PCILICHUIO 3a7a4 Kontposabnas pabdora no pazneny 2
Pa3nes 3 Ilpsimble M JIOCKOCTH B pocTpaHcTBe. KoopAMHATHI M BEeKTOPHI B IPOCTPAHCTBE 30
Tewma 3.1. CopepxaHre yaeOHOro MaTepuana 4
IToBTOpEeHune OcHoBHble QUrypbl, (aKkTbl U TEOpeMbl IIaHUMETpUH. OCHOBHBIE MOHATHS cTepeoMeTpuu. Touka, OK 01,
IJIAHUMETPUH. npsMasi, IUIOCKOCTh, MPOCTpaHCTBO. [loHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPHUU: OK 02,
OCHOBHBIE MIOHATHUS AKCHOMBI CTEPEOMETPHUU U CIIEACTBHS U3 HUX OK 03,
CTEPEOMETPUHU OK 05,
Tema 3.2. Copepkanne y4eOHOro Marepuana 6 OK 07
[Ipsimble M TIOCKOCTH B3anmHOe pacrmonokeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOUIMECs, MapajuielbHbIE U K 1.2,
B IIPOCTPAHCTBE. CKpelmBaronmecs npsmeie. [lapasienbHOCTh TPSIMBIX M TJIOCKOCTEN B MPOCTPAHCTBE: IMapajuieibHbIE IIK 2.1,
[TapannenbHOCTb IpsIMBIE B IIPOCTPAHCTBE, MApAIEIbHOCT TPEX NPSAMBIX, NAPAJUIETbHOCTD MPSIMON U TUIOCKOCTH. Y TJIBI IIK 2.2,
MPSAMBIX, IPSAMOU U C COHAIpaBJICHHbIMM CTOPOHAMH, YIroJl MEXKIYy MNpsMbBIMA B MpocTpaHcTBe. [lapamienbHOCTH IIK 3.2,
IJIOCKOCTH, IIJIOCKOCTEN | MJIOCKOCTEH: TMapajulelbHble IUIOCKOCTH, CBOWCTBA MNapalieNIbHBIX IUIockocTed. Ilpocreiime IIK 4.1
POCTPAHCTBEHHBIE (PUTypBI HA TUIOCKOCTH: TETPadp, KyO, napajjiesienunes, IOCTPOCHUE CeUeHUN
Tema 3.3. ConeprxaHue yueOHOro MaTepuaa 4
[lepnenauKyIsIpHOCTD ITepnieHAUKYIApHOCTD NPSMOM M IUIOCKOCTH: NEPIEHIUKYJISIPHBIE NMPSMbIE B IPOCTPAHCTBE, MPSIMbIE
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MIPSMBIX
U IJIOCKOCTEN

NapaulejibHble W IEPHCHAMKYJSIPHBIE K IUIOCKOCTH, IPHU3HAK MEPHEHIUKYISAPHOCTH MPSAMOM H
IIJIOCKOCTH, TEOpPEMaA O IPSIMOM NEPIIEHIUKYIIIPHOM TUNIOCKOCTH

Tema 3.4. Copneprkanue y4eOHOro Marepuasa 4
VYTabl MEXAY NPAMBIMU | YTIIBI B MPOCTPAHCTBE: YIOJI MEXIY HPSAMOM M IUIOCKOCTBIO, IBYIPAaHHBIA YIoJ, JIMHEHHBIA YToJ
U IUIOCKOCTSIMHU JByrpaHHoro yria. [lepnesaukymsap ¥ HaKJIOHHbBIE: PACCTOSIHUE OT TOYKH [0 INIOCKOCTH, PACCTOSIHHUE
OT TpPSIMON /0 IUIOCKOCTH, MPOEKIUs (UTyphl Ha IUIOCKOCTh. llepmeHauKyIspHOCTh IIOCKOCTEH:
IIPU3HAK NEPIECHIUKYJIPHOCTH ABYX IuIockocTel. TeopeMa o TpéX nepneHIuKymisipax
Tema 3.5. CopepxaHne yaeOHOro MaTrepuaa 4
Koopaunate! 1 BeKTOpHI | BekTop Ha muiockocTy u B mpocTtpancTBe. CI0)KeHHE U BEIYUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
B IIPOCTPAHCTBE yncio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. [lpaBmio napasuienenunena.
Pemenue 3ana4, cBsI3aHHBIX ¢ IPUMEHEHUEM IIPABUII AeUCTBUM ¢ BeKTOpamHu. [IpsmoyronbHas cucrema
KoopauHatT B npocTpancTBe. Koopaunartel Bekropa. [IpocTeiiine 3aiaun B KoopuHaTaX. YTO0JI MEXKIY
BekTOpaMH. CKalsipHOE MPOM3BEICHUE BEKTOPOB. DBbluucCiieHHE YIVIOB MEXIy HNPSIMBIMH MU
1ockocTsIMU. KoopimHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUUECKUX 3a1au
Tema 3.6. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COICPKAHME (COaep/KAHNE TPUKJIATHOIO MOLYJIsI) 6
[Ipsimble U TIOCKOCTH PacrnionoxxeHue MpsiMbIX M IUIOCKOCTEH B OKpy’KarolleM Mupe (IpUpoje, UCKYCCTBE, apXUTEKTYpe,
B [IPAKTHYECKMX 3a[a4ax | TEXHUKE). Pelienne npakTuko-opueHTUPOBAaHHBIX 3aj1a4
Tema 3.7. CopneprkaHue yueOHOro MaTepuaia 2
Pemenue 3anay. Pemenne 3amau Ha HaXOXJAEHHE T€OMETPUUYECKUX BEIMUYMH C MCIOJIb30BAaHHEM ammapara BEKTOPHOU
IIpsAMblE M IUIOCKOCTH, | anreOpsbl
KOOPJMHATHI U BEKTOP Kounrpoabnas padora no pazneny 3
Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 26 OK 01
Tema 4.1. Copepxkanne y4eOHOro MaTepuana 6 OK 02’
OcHoBbl Tpuronomerpun | CHHyC, KOCHHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIOBOTO OK 03’
aprymMenta. TpuroHomerpudeckass OKPYXKHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (PYHKIIMHA OK 0 4’
YKCJIOBOTO apryMeHTa OK 0 5’
Tema 4.2. ConeprkaHue yueOHOro MaTepuaia 6 OK 0 6’
OCHOBHBIE TPUTOHO- [IpeobpazoBaHre TPUTOHOMETPUYECKUX BbIpaskeHU. OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYIIbI K 1.1’_
METPUUYECKHE TOKIAECTBA 14
Tema 4.3. Copneprkanne ydeOHOro MaTeprana 4 K 2’.1
Tpuronomerpuyeckue Oynkuus. [lepuoanueckue pynkuuu. Tpuronomerpuueckue GpyHKIUMHN, UX CBOWCTBA U IpaduKu MK2.2 ’
(GyHKIMH, UX CBOMCTBA U K 3.2'

rpaduku
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Tema 4.4. Copneprkanue y4eOHOro Marepuasa 6
Tpuronomerpuueckue Pewienne TpuroHoMeTpu4eCKuX ypaBHeHUN. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
YPaBHEHHUS u
HEpaBEHCTBA
Tema 4.5. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepKaHMe (CoIePKAHNE TPUKJIATHOTO MOXYJIs) 2
Hcnonbs3oBanue [IpoBeneHue MpakTHYECKUX pacdyeToB 1o (opmynam Tpuronomerpuu. Mcmomb3oBanue rpaduxos
TPUTOHOMETPUH GbyHKIMI 1715 UCClieJIOBaHMSI POLIECCOB U 3aBUCUMOCTEH, KOTOpbIe BOSHUKAIOT MPH PEIICHUH 3a]1a4 U3
B IpoecCHOHATBHOM JPYruX y4eOHBIX AUCHUILINH U PEATbHOMN KU3HH
chepe
Tewma 4.6. Copnepxkanue y4eOHOro Marepuana 2
Pemenue 3anau Tpuronomerpuueckue GyHKIMH, TOKIECTBA U YPABHEHUS
TPUTOHOMETPUU Kounrtposabnas padora no pazneny 4
Pa3znen 5. MHOrorpaHHMKHM M TeJjia BpalleHust 34
Tema 5.1. Copepxkanne y4eOHOro Marepuana 8
MHororpanHuKu [loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAaHHMKA, BBIIYKJIbIE M HEBBIIYKIIbIC
MHOTOTPaHHHUKH; pa3BEPTKAa MHoOrorpaHHuka. llpu3ma: n-yrosibHas npusMa; TpaHU U OCHOBAaHMS
IpPU3MBI; NIpsIMasi U HaKJIOHHAs MPU3MbI; OOKOBas M MOJHAs NOBEPXHOCTh Npu3Mel. [lapannenenunen,
NpPSIMOYTOJIBHBIN Tapajielenune] U ero coicTBa. Ilupammpa: n-yronbHas nupamuaa, TpaHUd H
OCHOBaHME MHUpPaMUbl; OOKOBas W IOJIHAS MOBEPXHOCTh MUPAMUIbI; IMpaBUIbHAs M ycedyEHHas OK 01,
nupaMujia. DJIEMEHThl NMPU3Mbl M NUpaMHbl. BblunciieHue 3I€MEHTOB MHOTOIPAaHHUKOB: DPEOpa, OK 02,
JIAArOHaJI, YIiIbl OK 05,
Tema 5.2. Copepkanne ydeOHOro Marepurana 6 OK 06
IIpaBuiibHBIE [TpaBuiIbHBIE MHOTOTPDAaHHUKH: IIOHATHE NPABWJIBHOIO MHOTOIDAaHHUKA; NpaBWIbHAs IpU3Ma U OK 07
MHOTOTPaHHUKHU. IpaBWibHAs MNHpaMyUAa; NpaBUIbHAs TPEYrojbHas MUpaMHIa U TNPaBUIbHBIA TeTpadqp; KyoO. K 2.1,
[Tnomans nosepxHoctu | [IpencraBneHre O MpaBUIBHBIX MHOTOTPAaHHHMKAaX: OKTa’ap, AoAeka’ap W ukocadap u ap. CedeHus IIK 3.2
MHOTOTPaHHUKOB npusMbl U nupamuzbl. [lnomans OOKOBOM MOBEPXHOCTH M IMOJIHOM MOBEPXHOCTH HPSIMON MPHU3MBI,
IUIOINAAb OCHOBaHMH, TeopemMa O OOKOBOM MNOBEPXHOCTH MpsiMON mpu3Mbl. [lnomans ©OokoBOI
MOBEPXHOCTU U MOBEPXHOCTH MPABWJILHOM MHpaMUAbl, TEOpeMa O IUIou[aad OOKOBOW MOBEPXHOCTU
YCEYEHHOU IMUPAMHU b
Tema 5.3. Copeprkanne y4eOHOro MaTeprana 8

Tena BpameHus

[{unuHaprdeckas MOBEPXHOCTh, 00pa3yroIue MUIUHAPUIECKON MOBEPXHOCTH, OCh IIMIUHAPUIECKON
noBepxHocTu. [lymHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTh, 00pa3yrolas U 0Ch, IUIOMIAIb OOKOBOH U
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MoJIHOM moBepXHOCTH. KoHMueckass MOBEpPXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOW moBepxHOcTH. KoHyc: ocHOBaHME M BepuIMHa, 00pa3ylomias U OCh, IUIOMIAIh
OOKOBOHM U MOJHON MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pa3ylolire U BbICOTa, OCHOBAaHUSI U OOKOBas
noBepxHocth. Cdepa W map: LEHTpP, paauyc, TUaMeTp, IUIOMAAb TMOBEPXHOCTH cdepbl. BzanmHoe
pacrnosoxeHue cepbl U MIOCKOCTH, KacaTeNlbHasl IIIOCKOCTh K cdepe, miomans chepsl. M300paxkenue
TEJI BPAILLICHHs Ha IIOCKOCTH. Pa3BEpTKa MIIMHAPA U KOHYCa

Tema 5.4. Copneprkanue y4eOHOro Marepuasa 6
OOBembl ¥ 10U [Tonsitue 06 o6véMe Tenma B mpocTpaHncTBe. OCHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 00bEME
MOBEPXHOCTEH Tel MNPSIMOYTOJILHOTO Tapajulefienunesa U CIeACTBUS M3 He€. o0beM mnupamMuibl U mpusMbel. O0bEM
IUIMHApPA, KoHyca. O0bpEM mapa u mwiomanas cepsl. [logodusie Tena B mpoctpancTBe. COOTHOMICHUS
MEXy IUIOIAsIMHU MOBEPXHOCTEH, 00béMamMu mogo0HBIX Ten. CedeHHs HUIMHApA (MapajljielIbHO U
NEePIEHINKYIISIPHO OCH), CEYSHHS KOHYyca (MapajuieIbHOe OCHOBAHUIO U MIPOXO/AIICE Yepe3 BEPIINHY),
cedeHus 1mapa. MHOrorpaHHHK, OMMCAHHBIN 0KOJIO cepbl; cdepa, BOUCAHHAS. B MHOTOTPAHHUK WITU B
TEJIO BpAIICHUS
Tema 5.5. IIpodeccrnonaIbHO OPHMEHTHPOBAHHOE COJEpPKaHUE (CoepKaHue NPUKJIATHOT0 MOIYJIsl) 4
JIBI>KeHME B CuMmMmeTpusi B IPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOW, IIOCKOCTH. DJIEMEHTHI
IIPOCTPAHCTBE. CUMMETpPUHU B IUpaMUax, Napajiesienuneax, IpaBUIbHbIX MHOrOrpaHHuKax. CUMMETpHUs B IPUPOJE,
Ceuenusa ¥ KOMOMHALIMYM | apXUTEKType, TEXHHUKE, B ObITY, B mpodeccuu. Vcroiap3oBaHHe IBWKEHHH B TMPOCTPAHCTBE IPHU
MPOCTPAHCTBEHHBIX pemieHnu 3anad. [locTpoeHue ceyeHMI MHOTOTPAaHHUKOB UM TeNl BpamieHus. MeToJ CleoB.
¢buryp B KomOuHanums Ten BpameHust ¥ MHOTOIpaHHHUKOB. Vcronb30BaHe KOMOWHAIM MHOTOTPaHHUKOB U TEIl
npogeccHOHATBHBIX BpAllleHNs B IPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4ax
3aJ1a4ax
Tema 5.6. ConeprkaHue yueOHOro MaTepuaia 2
Pemenne 3anau. Boluncnenue BenuuuH (JUIMHA, Yroj, 0o0beM, IUIOIIAJb MOBEPXHOCTH) TE€OMETPUYECKHX (uUryp,
MHOrorpaHHMKy U T€jla | UCHOJb3Yys U3y4eHHbIe (hOpMyIbl U MeToIbl. [TocTpoeHue ceueHnit MHOTOIrpaHHUKOB METOJIOM CJIEI0B,
BpalICHUS BBITNIOJIHEHHE (BBIHOCHBIX) IUIOCKUX YepTeXeW M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY,
cOOKy, CHH3Y
KonTpoabHas pabdora 1o pazneny 5
Paznen 6. [IpousBoaHasi u nepBoodpasHasi pyHKIumn 50 OK 01,
OK 02,
Tema 6.1. Coneprkanne ydeOHOro MaTepraa 2 OK 03,
MOHOTOHHOCTb U [TpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MHMHUMYMbl (QyHKIuH. Haubonbinee u OK 04,
OKCTPEeMyMbI QYHKIIMU. | HaUMEHbIEE 3HaYeHre PYHKIUH Ha TIPOMEKYTKE OK 07
Touku skcTpemyma IK 1.1-
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Tema 6.2. Copneprkanue y4eOHOro Marepuasa 6
ITonsTne HenpepeiBabie pyHKnu. MeTo MHTEPBAJIOB AJIsl pEIICHUS] HEPABEHCTB

HEIPEPBIBHOCTU

¢bynkuuu. Meton

UHTEPBAJIOB

Tema 6.3. CopepxaHne yaeOHOro Marepuaa 10
[IpousBognHas. [IpowsBognas ¢yHkiuu. ['eomerpuueckuii M ¢GU3HYECKUN CMBICT Tpou3BOAHOW. [IpousBoaHbBIC
I'eomerpuueckuii u alIeMEeHTapHbIX (yHKIUNA. DOpMysIBl HAXOXKACHUS MPOU3BOJHONH CYMMBI, MPOU3BEACHHUS U YAaCTHOTO
(buznyecKkuit CMbICT byHKIMI

IIPOU3BOJTHOMN

Tewma 6.4. CopepxaHue yaueOHOro MaTrepuana 6
MOHOTOHHOCTB [TpuMmeHeHre TPOU3BOJHON K UCCIIEI0OBAaHUIO (DYHKIMII HA MOHOTOHHOCTh U 3KCTPEMYMBI

¢byskun. Touku

JKCTpEMyMa

Tema 6.5. CopneprkaHue yueOHOro MaTepuaia 6
Haubomnbimee u Haxoxnenne HamOoOnbIIEro W HAUMEHbBIIErO 3HAYeHUS (QYHKIUM Ha oTpe3ke. IlpumeHenue
HAaUMEHBIIIEE 3HAYEHUs | MPOM3BOJAHON 71l HAXOXKICHHUS HAWTYYIIEro pelleHUs B MPUKIAIHBIX 3a/Jadax, A OIpeaeieHHs
byHKIIUU CKOPOCTH TIpoIiecca, 3aJaHHoro (GopMyItoi wim rpadukoM

Tema 6.6. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COCPKAHME (COAepP/KAHME MPUKJIATHOTO MOAYJIsH) 6
Haxoxnenue [Tpuxnanneie 3a7ayd, B TOM YHCIE COLIMAJIbHO-)KOHOMHYECKOTO M (U3NYECKOro XapakTepa, HUX
ONTUMAJILHOTO pelleHne CpeCcTBaMi MaTEMaTHYECKOTO aHaIN3a

pe3yJibTaTa ¢ OMOIIBI0

IIPOU3BOJHOMN

Tema 6.7. Copepkanne ydeOHOro Marepurana 6
ITepBooOpazHas [TepBooOpaznas. Tabnuia nepBooOpasHbIX

byHKIMH

Tema 6.8. Copepkanne ydeOHOro Matepuana 6
[Tnomans kpuBonuHel- | MHTerpan, ero reoMeTpuyeckuil W ¢u3uueckuil cmbici. Boluncnenue wuHTerpana mo ¢opmyie

Hou Tpaneuuu. @opmyna | Herotona-JIeitouuia

Herotona — JleliOHuma

Tema 6.9. Coneprkanne ydeOHOro MaTepraa 2

IIpumeHeHue IIPOM3-
BOJTHOM M TIEPBOOOPA3HOM

Pemenue 3a1a4 Ha mpUMEHEHUE MPOU3BOIHON UM MHTETpalia Jisl BBIYUCICHUS (PU3NUECKUX BEIHYUH H
IIomanaeu

byHKIIUU

KonTpoJsbsHnasi pabora no paszgeny 6

1.4,
K 2.1,
I1IK 2.2
[IK 3.2,
I1K 3.3,
[IK 4.3
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Pazjnen 7. Teopusi BeposATHOCTEH M CTATHCTHKA 32
Tema 7.1. CopepxaHne yaeOHOr0o MaTrepuaa 2
IIpencraBnenue nannpix | [IpencraBieHre MaHHBIX C MOMOINBIO TaOmuIl u auarpamm. CpenHee apupMeTHYecKoe, MeIuaHa,
" omucareNbHas | HauOOoJIbIIEE M HAMMEHbBIIEE 3HAUYEHHUS, pa3Max, IUCIEpPCHUs, CTAaHAAPTHOE OTKIOHEHUE YHCIIOBBIX
CTaTUCTHKA HabOpOB
Tema 7.2. CopepxaHne yaeOHOr0o MaTrepuaa 6
Crydaiinple COOBITHSI. CryqaifHble SKCIEPUMEHTHI (OIBITHI) M CIy4alWHbIE COOBITHA. DJIEMEHTapHBIC COOBITHS (MCXOIBI).
Onepauuu Hax | BeposTHOCTB ciiyyaifHOTO cOOBITHA. BIM30CTh 4aCTOTHI M BEpOSTHOCTH COOBITHIA. CiydaliHbIE OIBITHI C
COOBITUSAMU PABHOBO3MOXHBIMH ~ 3JIEMEHTAPHBIMU  COOBITHAMHU. BepositTHocTH  cOObITMI B oOmbITax ¢
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
Omnepanuu Haja COOBITUSAMM: NepeceueHue, 00beIUHEHNE, TPOTUBOIONIOKHbIE COObITH. Jlnarpammbl
Ditnepa. DopMyna CIOXKEHUS BEPOSTHOCTEHU. YCIOBHAs BEPOATHOCTh. Y MHOXKEHUE BEPOSTHOCTEH.
JlepeBo ciydaiiHoro skcnepumenta. @opmysia nojsHoi BeposiTHOCTH. He3aBucuMble coObITUS
Tema 7.3. IIpodeccnoHaILHO OPHEHTHPOBAHHOE COJeP:KaHUe (CoaepKaHue NPUKJIATHOI0 MOAYJIs) 8
BepositHOCTD [lepBuunas oOpaboTka CTATUCTUYECKMX JaHHbIX. ['paduyeckoe ux mnpenacrasineHue. Haxoxnenue
B IPO(eCCHOHATILHBIX CPEOHMX  XapaKTepUCTHK, HaOmromaeMbplx  gaHHBIX. OIEHKa  BEPOSTHOCTH  COOBITHS B
3ajavax npoeCCUOHATIBHON JEeSATEIbHOCTH, PELIeHUE MpOo(ecCHOHANBHBIX 3aJjauy Ha BEPOSTHOCTb COOBITHS,
NPUMEHEHHE CTATUCTHYECKUX METOJIOB JUIsl perIeHus MPo(heCCHOHABHBIX 3a/1a4
Tema 7.4. Coneprkanue yueOHOro MaTepuasa 4
DeMeHTbI KomOunaTtopHoe npasuio ymMHoxkeHus. [lepectanoBku u dakTopuan. Yucno coueranuil. TpeyroibHuk
KOMOWHATOPUKH [Tackans. @opmyna 6uHoMa HeloToHa
Tema 7.5. ConeprkaHue yueOHOro MaTepuaia 2
Cepun bunapHbIll ciyyaliHpli ONBIT (MCHbITaHWE), ycnex M Heynada. HesaBucumble ucnbitanus. Cepust
MIOCJIE0BATENBHBIX HE3aBHCHUMBIX UCIIBITAHUH 10 TiepBoro ycnexa. Cepus HE3aBUCUMBIX UCIIBITaHUN bepHymn
WCTIBITAHUI
Tema 7.6. ConeprkaHue yueOHOro MaTepuasa 6
Cnyuaiinblie BenmnuuHbl 1 | CriyuaiiHass BenuuumHa. PacmpeneneHue BeposiTHocTed. [lmarpamma pacnpepeneHus. [IpumMepsr
pacnpeneseHus. pacripesielieHuil, B TOM 4KCIIe, TeOMETpUYECKoe 1 OMHOMHUAIIBHOE.
Matematuueckoe YucnoBble XapakTEpPUCTUKHU CIIy4alHBIX BEJIMYMH: MaTeMaTU4YeCKOe OXKHUJAHUE, IUCIepcus Hu

O’KHJIaHUE CIIy4alHON
BEJINYUHBI

CTaHJIAPTHOE OTKJIOHEHHE. lIpuMeppl NpUMEHEHUS MATEMAaTUYECKOTO OXHUIAHWs, B TOM YHCIE B
3a/layaX M3 TOBCEIHEBHOW >XM3HU. MaTeMaThyecKoe OKHIaHWe OWHApHOW CIy4ailHON BETUYHHBI.
Marematrnueckoe 0XKMIAAHUE CYMMBI CIIyYalHBIX BEIMYMH. MaTeMaTUYeCKOe OXKHUAAHUE U TUCIIEPCUS
T€OMETPUUECKOro M1 OMHOMHAJILHOTO pacipeieleH

OK 01,
OK 02,
OK 03,
OK 04
OK 06
K 4.1,
IIK 4.3
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Tema 7.7.

3aKkoH OOJIBIIKUX YUCEIL.

Copepxanue yueOHOro Marepuana

3aKkoH OOJIBIIMX YMCEI ¥ €T0 POJIb B HAayKe, MpUpojie U obmiecTBe. BIOOPOUHBIN METO/] HCCIeIOBaHU.

HenpepriBabie [Ipumepsl HETPEPHIBHBIX CIy4YallHBIX BenuuuH. [loHATHE O IUIOTHOCTH pacmpeaeneHus. 3agauu,
CIly4aliHbl€ BETUYMHbI IPUBOJSIINE K HOPMAJILHOMY pacipeneieHnio. [IoHsaTue o HopManbHOM paclpeieIeHUH

(pactpenenenusi) KonTpoJsbHas padora no Temam pasaena 7

Hopmainsnoe

pacnpezeneHue

IIpome:xxyTounasi arrectanus (JK3aMeH) 4
Bcero: 232
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3. YcaoBus peajau3ainum NporpaMMbl 001eo0pa3oBaTeIbHON JUCIUNIMHBI

3.1. Jlna peanu3anyMu NPOrpaMMbl JHCHUIUIMHBI JOJKHBI OBITH HPeIyCMOTPEHbI
CJIeAYIOlHe CIIeHATbHbIC TOMEILCHHUS !

Peanuzanuss mporpaMMbl  JUCHMIUIMHBI  TpeOyeT Haiauuusi ydeOHOro KaOHHeETa
MaTEMAaTHKH.
Texnudeckue cpencTBa 0OyueHHUS:
- KOMIUIEKT YEpTEeXHOro OO0OpYyAOBaHMS M NPUCHOCOONEHUH JUIsl ILIKOJBHOM JIOCKH
(TpeyroJapHUK, TPAHCIIOPTUD, LUPKYJIb, INHEHKA);
- MOJIENH JUI U3YYEHUS] T€OMETPUUYECKUX (PUryp (YacTH LIEN0ro Ha Kpyre, TPUrOHOMETPUYECKUI
KpYT, CTepEOMETpUYECKUii Habop, HAOOPBI TEOMETPUUECKUX MOJieNeil U (GUTyp ¢ pa3BepTKO).

3.2. UuopmanoHHOe o0ecniedeHre peajn3anuu NporpaMmbl

Jis peanu3anuy OpOrpaMMbl JUCHMIUIMHBI OMOIMOTedHbId (hoHI oOpa3oBaTelbHON
OpraHu3alyi JIOJDKEH MMETh IEYaTHBIC /WU SJIEKTPOHHBIE YYEOHHKHM M pa3paboTaHHBIE B
KOMIUIEKTE C HUMHU y4deOHble 1ocoOus (Ipu HaJU4Mu), JOMYLIECHHbIE K HCIIOJIb30BAaHUIO IPU
peamu3anui  00pa30BaTENBHBIX IMPOTPAMM  CPEIHEro TMPOo(ecCHOHATBHOTO 00pa3oBaHus,
peann3yeMbIX Ha 6a3e OCHOBHOIO OOIIEro 00pa3oBaHMsL.

[Ipn peanuszanuu nporpamMmbl AMCHUILIMHBI BO3MOXKHO HCIIOJIb30BAaHUE 3JIEKTPOHHBIX
0o0pa30oBaTeNbHBIX  PECYpCOB,  JONYUIEHHBIX K  MCIOJB30BAaHMIO MIpPU  pealu3aluu
00pa3oBaTeNbHBIX MPOrPAMM CPEAHETO 00IIero 00pa3oBaHUs.

NuTepHeT-pecypcesr:
https://e.lanbook.com/search?query=maremarnka%2010-11
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4. KOHTPOJIb M OlIeHKA Pe3y/JbTATOB OCBOCHHS 00111e00pPa30BaTe/IbLHON 1N CHUILTHHBI

KoHTpoib M oOleHKa pe3yabTaToB OCBOCHHUS 00IIe00pa30BaTeNIbHOW  AMCHUILUIMHBI
pacKpbIBalOTCA Yepe3 AUCLUUILTMHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHHUE OOIIMX
U po(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3jesiaM U TeEMaM CoJepKaHus ydeOHOro MaTepuania.

Ob6masi/mpogeccuoHanbHA
sl KOMIIETeHU s

Pa3zgen/Tema

THun oeHOYHBIX
MepOoNnpUATHUS

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npoeCCHOHATBLHON
JeSTeIbHOCTH
MPUMEHHUTEIHHO

K pa3JIMYHbIM KOHTEKCTaM

Tema 1.1, 1.2I1-o0/c, 1.3, 1.411-o/c,
1.5I1-0/c, 1.6.

Temnwr 2.1- 2.7, 2.8 T1-o/c, 2.9.
Temrr 3.1 - 3.5, 3.6I1-o/c, 3.7.
Temn1 4.1 - 4.4, 4.511-o/c, 4.6.
Temsl 5.1, 5.2, 5.311-o0/c, 5,4, 5.511-
o/c, 5.6.

Temr1 6.1 - 6.5, 6.6I1-0/c, 6.7-6.9.
Temwr 7.1, 7.2, 7.311-0/c, 7.4 - 7.7.

TectupoBanue

VYerHbll onpoc
MareMaTH4ecKuil TUKTAHT
IIpencraBnenue  pe3ynbTaToOB
MPAKTUYECKHUX paboT
KonrponsHas pabora
Brinmonnenue 3aJaHuil
IIPOMEKYTOUHOM aTTECTAllUU

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHAJIHM3a U
UHTEpIpETAINN
nHpopManuy,

1 MH(pOpMaIMOHHBIC
TEXHOJIOTUH TSI
BBINOJIHEHUS 3a/1a4
npodeccHoHATEHOM
JeSTEIIbHOCTH

Tema 1.1, 1.2IT-0/c, 1.3,

1.411-o/c, 1.5I1-0/c, 1.6.

Temsr 2.1- 2.7, 2.8 IT-o/c, 2.9.
Temnr 3.1 - 3.5, 3.611-o/c, 3.7.
Teme1 4.1 - 4.4, 4.511-o/c, 4.6.
Temnr 5.1, 5.2, 5.311-o/c, 5,4, 5.511-
o/c, 5.6.

Temn1 6.1 - 6.5, 6.611-o0/c, 6.7-6.9.
Temsr 7.1, 7.2, 7.311-0/c, 7.4 - 7.7

TectupoBanue

YcTHbIN onpoc
MaremaTuyecKui JUKTaHT
[IpeacraBnenne  pe3ynbTaTOB
NPAaKTUYECKUX padboT
KounTponbnas pabota
Brimonnenne 3aJaHuil
MIPOMEXKYTOUHOM aTTeCTaluu

OK 03. ITnanupoBatb

U peaJin30BbIBATh
COOCTBEHHOE
npodeccuoHanbHOe

W JINYHOCTHOE Pa3BHUTHE,
NPEIIPUHUMATETBCKYIO
JeSITeIILHOCTD

B npoeccroHanbHoi
cdepe, UCTIONTB30BaTh
3HaHUS 10 PUHAHCOBOM
IPaMOTHOCTH B Pa3IMYHbBIX
KU3HCHHBIX CUTYaIUsIX

Tema 1.1, 1.2IT-0/c, 1.3,

1.411-o/c, 1.5I1-0/c, 1.6.

Temnr 2.1- 2.7, 2.8 I1-o/c, 2.9.
Temsr 3.1 - 3.5, 3.611-o/c, 3.7.
Temer 4.1 - 4.4, 4.511-0/c, 4.6.
Tewmsl 6.1 - 6.5, 6.611-o0/c, 6.7-6.9.
Tewmsr 7.1, 7.2, 7.311-0/c, 7.4 - 7.7

TectupoBanue

YcTHbI onpoc
MaremaTudecKkuii TUKTAHT
IIpencraBnenue  pe3yabTaToB
MPAKTUYECKUX paboT
KonTponbnas pabota
Brinosinenue 3aaHUI
MIPOMEKYTOUHOM aTTECTALINU

OK 04. DdpdexTuBHO
B3aMMO/IEHICTBOBATh U
pabortatb

B KOJIJIEKTHBE U KOMaH/Ie

Tema 1.1, 1.211-0/c, 1.3,

1.411-o/c, 1.5I1-0/c, 1.6.

Temer 4.1 - 4.4, 4.511-0/c, 4.6.
Tewmsr 5.1, 5.2, 5.311-o/c, 5,4, 5.511-
o/c, 5.6.

Temsl 6.1 - 6.5, 6.611-0/c, 6.7-6.9.

TecTtupoBanue

YeTHBIN onpoc
MaremaTudeckuii TUKTAHT
IIpencraBnenne  pe3ynbTaToOB
MPAKTUYECKHUX paboT
Konrponsnas padora

Temwr 7.1, 7.2, 7.311-0/c, 7.4 - 7.7 Brinonnenue 3aJaHni
MIPOMEKYTOUHOM aTTeCTalluu
OK 05. OcymiecTBisTh Tema 1.1, 1.2I1-0/c, 1.3, TectupoBanue

YCTHYIO Y IUCbMEHHYIO
KOMMYHUKAIIUIO HA

roCy1apCTBEHHOM SI3bIKE
Poccuiickoit @denepann

1.4I1-0/c, 1.5I1-o/c, 1.6.

Temsr 2.1- 2.7, 2.8 T1-o/c, 2.9.
Temnr 3.1 - 3.5, 3.6I1-o/c, 3.7.
Temnr 4.1 - 4.4, 4.511-o/c, 4.6.

YcTHBIN onpoc
MaremaTndecKkuii JTUKTAHT
IIpencraBnenue  pe3yabTaToB
MPAKTUYECKHUX paboT
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C Y4E€TOM 0COOEHHOCTEH

Temsr 5.1, 5.2, 5.311-o/c, 5,4, 5.511-

KontponbHas padota

COLIMAILHOTO o/c, 5.6 Brinonnenue 3aJaHui
Y KYJIbTYPHOTO KOHTEKCTa IIPOMEKYTOYHOM aTTeCTAIMH
OK 06. IlposiBnaTh Tema 1.1, 1.2IT-o/c, 1.3, TectupoBanue

rpak JaHCKO-TIATPHOTHYEC-
KYIO MO3HUIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE IOBEICHHE Ha
OCHOBE TPaIUIIMOHHBIX
00II[EYETOBEYECKUX
LIEHHOCTEMN, B TOM YHCJIE C
YYETOM TapMOHHU3AIUH
MEXHaIMOHAIbHBIX

nu Me)erJII/II‘I/IO?;HBIX
OTHOIICHHM, IPUMEHSTh
CTaHIapThl AHTUKOP-
PYIIIMOHHOTO MTOBEICHHS

1.411-o/c, 1.5I1-0/c, 1.6.

Temsr 2.1- 2.7, 2.8 IT-0/c, 2.9.
Temn1 4.1 - 4.4, 4.511-o/c, 4.6.
Temnr 5.1, 5.2, 5.311-o0/c, 5,4, 5.511-
o/c, 5.6.

Temwr 7.1, 7.2, 7.311-0/c, 7.4 - 7.7

YcrHblii onpoc
MaTreMaTH4eCKUM JUKTAHT
[IpeacraBnenue  pe3ynbTaTOB
NPAaKTUYECKUX paboT
KontposbHas padota
Brimmonnenne 3aJaHul
MIPOMEKYTOUYHON aTTECTAIlUN

OK 07. ConelicTBOBaTh
COXPAHEHHUIO OKPYXKAIOMIeH
Cpelbl, pecypcocOoepex-
€HUI0, IPUMEHSATH 3HAHUS 00
W3MEHEHUU KJIMMAaTa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BO/ICTBA, () (HEKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX CHTYAITHSIX

Tema 1.1, 1.2IT-0/c, 1.3,

1.411-o/c, 1.5I1-0/c, 1.6.

Temsr 2.1- 2.7, 2.8 IT-o/c, 2.9.
Temnr 3.1 - 3.5, 3.611-o/c, 3.7.
Temnur 5.1, 5.2, 5.311-o0/c, 5,4, 5.511-
o/c, 5.6.

Temnr 6.1 - 6.5, 6.6I1-0/c, 6.7-6.9

TectupoBanue

YcTHbIN onpoc
MaremaTuyecKui JUKTaHT
[IpeacraBnenne  pe3ynbTaTOB
NPAaKTUYECKUX padboT
KounTponbnas pabota
Brimonnenne 3aJaHuil
MIPOMEXKYTOUHOM aTTeCTaluu

IIK 1.1. M3roraBnuBaTh
KOHCTPYKIIMU OCHOB JIJIsI
XYI0KECTBEHHO-
0(pOpPMHUTENBCKUX padoT.
IIK 1.3. CocraBnATs Koziepa.
IIK 2.1. U3roraBiuBaTh
MPOCTHIE MIa0IOHBI.

[IK 2.2. BeipesaTh
TpadapeTbl OpUTHHAITBHBIX
mpuTOB U IEKOPATUBHBIX
DJICMEHTOB.

IIK 3.2. U3roraBiuBaTh
00BEMHBIC DJIEMEHTHI
XyI0’KECTBEHHOTO
odopMmIIeHUs U3 Pa3TMYHBIX
MaTepHuayioB.

I1K 3.3. Co3nmaBaTh 00BEMHO-
MIPOCTPAHCTBEHHBIC
KOMITO3UIIUH.

IIK 4.1. BeImmonsaTh
3JI€MEHThI MAKETUPOBAHMUS.
[1K 4.3. KomObunupoBarb
ANEMEHTHI 0OPMIICHHS U
HaJIITMCH B PEKJIAMHBIX
Marepuaiax.

Temsr 1.4, 2.8, 3.6,4.5,5.5
6.6, 7.3

TectupoBanue

VYerHbll onpoc
MaremaTudecKuii JUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX padoT
KonTponbnas pabota
Brimonnenue 3aganuii Ha
JK3aMEHE
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