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1. OBIIAAA XAPAKTEPUCTUKA TPOI'PAMMBI
MareMTHKA
[Iporpamma y4ueOHOI TUCLHMILIMHBI SIBISETCS YaCThI0 OCHOBHOM
po¢eCCHOHAIBHONM 00pa30BaTeIbHON IMporpamMmbl B cooTBeTcTBHH ¢ DI'OC 110
npogeccuu (crneuuanbHoctu) CIIO no cnenmansHocTH _21.02.18 O6oramieHue
T0JIe3HBIX McKonaemblx. KBanmuukanus: Crenuanict mo 000raleHmo
TMIOJIC3HBIX UCKOIAeMBbIX

[Iporpamma  y4yeOHOW  AUCUMIUIMHBI ~ MOXET  OBITh  HMCHOJB30BAHA B
JIOTIOJIHUTEILHOM Mpo(ecCHOHabHOM 00pa30BaHMK B paMKax pealu3aluu
IpOrpaMM MEPENOATrOTOBKH KaapoB B yupexaeHusx CII1O.

1.1. MecTo y4eOHOI JUCUMILVIMHBI B CTPYKTYpPe OCHOBHOM MpogecCHuoHAIbLHOMI
00pa3oBaTeJIbHOM NPOrPAMMBI:

VyebOuas aucuuiuimHa «MareMmaTukay BXOIUT B COCTaB 00s3aTeIbHON
npeaMmeTHon obnactu «Maremaruka u uHpopmatukay GI'OC cpeanero obuiero
o0pa3oBaHus.

B mnpodeccrnonanpHbIx 00pa3oBaTEIbHBIX OpPTaHU3ANMAX, PEATH3YIOMINX
0o0pa3oBaTeNbHyI0 MPOTpaMMy CpeIHEero oOuero ooOpa3oBaHHs B IpeAesiax
ocoerust OIIOIT CIIO nHa 6a3e OCHOBHOro oOwero oOpa3oBaHus, y4yeOHas
mucruIuinHa «Marematnkay u3ydaercs B 001meo0pa3oBaTeibHOM IIUKIIE YIeOHOTO
mwiana OIIOIT CIIO na 6a3e ocHOBHOTO 00I1Iero oOpa3oBaHUsl C MOJIYyYEHUEM
cpeanero oomiero oopazosanus (IITTKPC).

1.2. Hesau u mu1anupyeMble pe3yJbTaThbl OCBOCHHS AUCHUILIUHBI:

1.2.1. lleab AuCUMIJIMHBI

Conepxanue IPOrpaMMBbl o01reo0pazoBaTesbHON JTUCIUTUTHHBI
«MareMaTuka» HampaBJIeHO Ha JIOCTHXKEHHE pe3yJbTaTOB €€ W3y4YeHUs B
cootrBeTcTBUM ¢ TpedoBanussMu PI'OC COO c¢ yyerom mpodeccruoHaTbHON
HanpasiieHHocTH PI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUS  001e00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO
Ocoboe 3HayeHne TUCIUIUIMHA UMeeT Tipu GpopmupoBaHuu u pazsutun OK u
K.
OO0mme KoMneTeHUN
e OK 01. Beibupars crioco0bl perieHus 3aaa4d npodeccuoHanbHon
JNEATEeIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBbIM KOHTEKCTAM .
e OK 02. Mcnionb30BaTh COBpEMEHHBIE CPEACTBA MTOMCKA, aHAIN3A U
WHTEepIipeTauu nHhopMaIu, 1 MHPOPMAITUOHHBIE TEXHOJIOTHH IS
BBITIOJTHCHUSI 33129 TPOPECCHOHAIBEHOMN ACITEIBHOCTH .



OK 03. IliianupoBaTh U peann30BbIBATh COOCTBEHHOE NPO(ECCUOHATBHOE U
JUYHOCTHOE Pa3BUTHE, TPEANPUHUMATEIBCKYIO EATEIbHOCTh B
npodeccuoHaNbHOU cepe, UCTI0JIB30BATh 3HAHUSI 0 PUHAHCOBOM
IPAaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYAIIUSIX .

OK 04. Db dexTrBHO B3aMMOICUCTBOBATh M pabOTaTh B KOJUIEKTUBE U
KOMaH/IE .

OK 05. OcymiecTBIsITh YCTHYIO M TUCBMEHHYI0 KOMMYHUKAIMIO HA
rocyJ1apcTBEHHOM si3bike Poccuiickoit deaepaiuu ¢ yueToM 0COOEHHOCTEN
COL[MAJIBHOTO U KYJIbTYPHOTI'O KOHTEKCTA .

OK 06. IIposBIATH rpaaaHCKO-MATPUOTUYECKYIO MTO3ULIMIO,
JEMOHCTPHUPOBATh OCO3HAHHOE ITOBEJICHNE HA OCHOBE TPAJULIMOHHBIX
00111e4eI0BEYECKHUX IIEHHOCTEH, B TOM YHCJIE C YYETOM TapMOHU3AINH
MEXHAMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIIEHUH, IPUMEHSTh CTAHIaPThI
AHTUKOPPYILMOHHOIO IMOBEICHHUS .

OK 07. CopaeiicTBOBaTh COXPAHEHUIO OKPY>KAIOIIEH CPEIbI,
pecypcocOepeKeHNI0, IPUMEHATh 3HaHUSI 00 U3MEHEHUH KJIMMaTa,
OPUHITUIIEI OEPEXKITMBOTO MPOU3BOACTBA, YPHEKTUBHO JIEHCTBOBATH B
Ype3BbIUYAMHBIX CUTYAIUSX .

IIpodeccnonanbHble KOMIETCHIIUH

[TIK1. Opranu3zanusi 1 KOHTPOJIb TEXHOJIOTHUECKUX MPOLIECCOB TOPHBIX U
B3PBIBHBIX pa0OT B COOTBETCTBUU C TEXHMYECKOW U HOPMATHBHOM
JIOKYMEHTAILUEH.

[TIK2. O6ecnieuenune GyHKIHMOHUPOBAHUS CUCTEMBI YIIPABICHUS OXpaHOU
TpYJla ¥ IPOMBIIIEHHON 0€30MacHOCThIO Ha YYacTKe.

I1K 3. Opranu3anus AesTeIbHOCTH ITePCOHAIa MPOU3BOICTBEHHOTO
0JIpa3c/ICHUsI.



OO01ue KOMIeTeHIIUN

Ilnannpyembie pe3yjbTaThl 00y4eHUsI

O6mme’

JucuunIMHAPHbIe?

OK 01 Beibupats
CTIIOCOOBI peleHUs 3a/1a4
npodeccuoHaTbHON

eI TeTbHOCTH
[PUMECHHUTEIBLHO

K pa3IM9IHBIM KOHTEKCTaM

- TOTOBHOCTb K TPYJZy, OCO3HAaHUE IIEHHOCTH
MacTepCTBa, TPYAOI00uE;

FOTOBHOCTh K aKTUBHOMU ACATCIIbPHOCTH

TEXHOJIOTHYECKOM u COIIMAJILHOM|
HaIpaBJIECHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATh, TJIAHUPOBATH u
CaMOCTOSITEIILHO BBITIOJTHSTH TaKYI0
eI TEIbHOCTD;

- UWHTEepeC K pasnuyHeiM  chepam

npoheCCUOHAIBHOU JIeSITEIHbHOCTH,
OBnazeHne yHUBEPCATBHBIMA y4E€OHBIMU]
MMO3HABATEIIbHBIMU JICHCTBUSMH:

a) 0a30BBIC JTOTUYECKHUE ACHCTBUS:

- dbopmynupoBaTh
aKTyaJIM3upoOBaTh MPOOJIEMY, pacCMaTPHUBATH

CaMOCTOATCIIBHO H
€C BCCCTOPOHHC,

- yCTaHaBJIMBATb CyTHCCTBeHHBﬁi IIPHU3HAK
1501041

OCHOBAHUA JJIA

KJaccuuKay U 0000IIeHHUS;

CpaBHEHUS,

-BJIaJICTh METOJaMH J0Ka3aTEIbCTB, AITOPUTMAMHU
peleHus 3aa4; yMeHUe GOpMyIUpOBAThH ONPEICICHHS,
aKCHOMBI ¥ TEOPEMBI, TPUMEHSATDH X, IIPOBOIUTH
TOKa3aTeNIbHBIC PACCYKACHUS B X0/ PEIICHUS 3a/1a4;

- YMETh ONIEPUPOBATH MOHATUSAMU: CTEIICHb YUCIIA,
norapuM 4ucia; YMEHUE BBITOJHITH BEIYUCICHUE
3HAYEHHUI 1 MPEoOPa30BaHUS BRIPAKEHUHN CO CTETICHIMHU
U jorapudmamu, Ipeodpa3zoBaHus JPOOHO-
paAIMOHAIBHBIX BBIPAKEHUN;

- YMETb ONIEPHPOBATH MOHATUSIMHU: palliOHAIBHBIC,
WppalroHaIbHbIC, TOKAa3aTeIbHBIC, CTCTICHHBIE,
norapu(MUUIECKHe, TPUTOHOMETPUYCCKUE YPABHCHHS H
HEPaBEHCTBA, UX CHCTEMBI;

- YMETbh ONEPUPOBATH MOHATUAMU: DYHKIIHS,
HeTpepbIBHAS PYHKITUS, TPOU3BOIHAS, TIEPBOOOpa3Has,
OTIpe/ICTICHHBIN UHTETPAJ; yMETh HAXOAUTh
MPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUH, UCTIOIB3Y I
CIIPaBOYHBIE MATEPHUAITBI; MCCIIEIOBATH B MMPOCTEHIIINX
ciryqasx GyHKIIUM Ha MOHOTOHHOCTh, HAXOJIUTh

1 YKaswBaoTCad JIMUHOCTHHE UM MeTanpenMeTHHEe pesyJsibTaTel u3 ®I'0C COO
dbopMupyeMble 00meobpasoBaTEJIbHOM OUCLIUIIIIMHOM
pPe3yJbTaTH YKAa3BBAKTCA B COOTBETCTBMM C MX NOJHEM nepedHeMm Bo $I'OC COO

dopme,
2 IUCUNTIIIMHAPHEIE
penakuuy or 12.08.2022

(mpexnMmeTHEE)

(B nocnemHeM pemaxkuuy oT 12.08.2022)

B OTIJIATOJILHOU

(B mocyiegHeM




- OIIPpCACIATL OCIIN ACATCIBHOCTHU, 3a/1aBaTh
[MapaMCTpPbl U KPUTCPUN UX JOCTHIKCHUAA,

- BBIABIIATD 3aKOHOMCPHOCTH H
[IPOTHUBOPCUUA B paccMaTpruBaCMbIX
SIBJICHUAX,

BHOCHUTb KOPPCKTHUBBI B ACATCIIBHOCTD,

OIIEHMBATh  COOTBETCTBUE  PE3YJbTATOB
[[eJIsIM, OLICHUBAaTh PUCKU TOCJIEICTBUH
TIeSITCIIbHOCTH;

pa3BUBaTh KPEATHBHOE MEIIUICHUE IIPH|
pEIICHUH )KH3HEHHBIX MPo0JIeM
0) 6a30BBIC HICCIIEIOBATEILCKIE ICUCTBHS:

- BJIA/ICTh HaBBIKAMHU y4eOHO-
WCCIIeIOBATEIIbCKON u IPOEKTHOH|
NEATETLHOCTH,  HaBBIKAMH  pa3pelICHUs
npobiieM;

- BBIABJIATL IIPUYUHHO-CICACTBCHHBIC CBA3Y

M aKTyaJlu3upoOBaTh 3ajady,

TUIIOTE3Y €€ PELICHMS, HAXOAUTh apIyMEHTBI

BBIJIBUT ATHh|

JUIs  I0Ka3aTeNbCTBA CBOUX YTBEPXKICHUM,
3a71aBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

AHAJIM3UPOBATh IIOJYYCHHBIC B XOJ/C

PCIICHUA 3aJa4dud PC3yJIbTaTbl, KPUTUYCCKU

OLICHUBATh nx AOCTOBEPHOCTD,

HU3MCHCHHC B HOBBIX|

HauOOJbIINE U HAUMEHbIINE 3HaUeHUs (QyHKIUII;
CTPOUTH I'Pa@UKHA MHOTOWICHOB C UCIIOJIb30BAHUEM
anmnapara MaTeMaTH4EeCKOro aHaJIn3a; IPUMEHSTh
MPOU3BOAHYIO MPU PEIICHUH 3a7a4 Ha JBUKEHUE;
pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U Ha
HauOOoJbIIME U HAMMEHBIINE 3HAUCHUs, HA HaXOXKACHHE
MyTH, CKOPOCTH U YCKOPEHUS;

- YMETbh ONIEPUPOBATH MOHATUSMHU: pallMOHAIbHAS
GbyHKLMS, TOKa3aTeNnbHas QYyHKIMS, CTEIEHHAs
byHKIms, TorapudmMudeckast QyHKIUS,
TpUTOHOMETpHUecKre (PyHKIUHU, 0OpaTHbIE QYyHKLINU;
YMEHUE CTPOUTDH IPaPUKU U3YyUEHHBIX (PYHKIIUHA,
MCII0JIb30BaTh TpauKU MPHU U3YUYEHUH [TPOLIECCOB U
3aBUCUMOCTEH, MPU PEIIeHUH 3a/1a4 U3 JPYrUX y4eOHbIX
MIPEAMETOB U 33/1a4 U3 PealbHON KU3HH; BBIPAXKaTh
(dopMysiaMu 3aBUCUMOCTH MEKIy BEIMUNHAMU;

- YMETh peliaTh TEKCTOBBIE 337a4M Pa3HbIX THUIIOB (B
TOM YHMCJI€ HA TIPOLIEHTHI, JI0JIM U YacCTH, Ha JBU)KECHHUE,
paboTy, CTOMMOCTh TOBapOB U YCIIyT, HAJIOTH, 3aJ1a4u U3
o0acTu ynpaBieHUs JTNIYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPABHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4H,
MCCIIEA0BATh [T0JYYEHHOE PELIEHUE U OLICHUBATh
MpaBonoJ00HOCTh PE3YJIbTATOB;

[IPOTrHO3UPOBATH

- YMCTh OIICPUPOBATH MOHATHAMU: CPCIHCC




YCIIOBUAX,

YMCTb IMEPECHOCUTD 3HaHUu:A B

MMO3HABATCIBbHYIO M IPAKTHUYECKYI0 00JIacTH
YKU3HEICIATEIHbHOCTH,

- YMETh MHTErpUpPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00JIacTe;

BbIIBUI'aTb HOBBIC HWJACH, IIpCJIaraTrb

OpPHUIMHAJIbHBIC ITOAXOAbI U PCHICHUA ]

U CIIOCOOHOCTh HX HMCIIOJIb30BAHUS B

[MO3HABATEIbHOU U COLIMAIIBHON MPAKTUKE

apudmeTnueckoe, MearaHa, HauooJIbIIee U
HaWMEHbIIICE 3HAUCHHUSI, Pa3MaXx, JUCIICPCHUS,
CTaHJapTHOE OTKJIOHEHUE YHCIIOBOTO HAbOpa; yMETh
W3BJICKATh, MHTEPIPETUPOBATH HH(HOPMAIIHIO,
MPEACTABICHHYIO B TAOIUIAX, HAa JUArpaMMax,
rpadukax, OTpakaroIy0 CBOMCTBA pealbHbIX
MPOIIECCOB U SBJICHUM; MPEACTABIATH HH(OPMAIIHIO C
MOMOIIIBIO TAOJUIT U AHArpaMM; UCCIIET0BATh
CTAaTUCTUYCCKHE JaHHBIC, B TOM YHCJIE C TPUMCHCHUEM
rpauUecKuX METOJOB M DJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHAMU: CITyYaHHBIA OTIBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTh CITy4aiHOTO
COOBITHS; YMEHHUE BBIUUCIISATH BEPOSTHOCTD C
WCITOJIb30BaHUEM I'PAPUIECKUX METOOB; IPUMCHSTh
(bOpMYITBI CTIOKEHUSI 1 YMHOKECHHS BEPOSITHOCTEH,
KOMOMHATOpPHBIC (PaKThl U (HOPMYJIBI NIPU PEIICHUN
3aJ1a4; OIICHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA,
3HAKOMCTBO CO CITy4YalWHBIMHU BEJIMUYMHAMH; YMEHUE
MPUBOANTH MIPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIITNX
YHCEJ B MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh ONEPUPOBATH MOHATHSAMH: TOUKA, IPsMa,
MJI0OCKOCTh, POCTPAHCTBO, ABYTPAHHBINA yTOJ,
CKpENIMBAIOIINECS MPSMbIE, MapaIeTbHOCTh U
MEePIEHANKYISIPHOCTD TIPSIMBIX U TUIOCKOCTEH, YTOJT
MEXTY MPSAMBIMU, YTOJI MEXKIY MPSMOU U TNIOCKOCTHIO,




YTOJI MEXY TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH /10
MJIOCKOCTH, PACCTOSIHUE MEXY HMPSIMBIMH, PACCTOSTHUE
MEXIY IJIOCKOCTSIMU; YMEHUE HCIOIb30BATh IPU
pEIICHUH 337]a4 U3yYeHHbIE (PaKThl U TEOPEMBI
MIAHUMETPHUH; YMEHHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB
OKPYKaIOIEro MUPA;

- YMETbh ONEPUPOBATH MOHATUSAMU: MHOTOIPAHHUK,
CeueHHEe MHOTOTpaHHMKa, Ky0, mapaienenumnes,
npu3Ma, nupamuja, Gurypa v noBepXHOCTh BpalleHus,
MATUHAP, KOHYC, map, cepa, cedeHus: Gurypsl
BpalleHUs, INIOCKOCTh, Kacaromascs cQepsbl, [MIIUHIIPA,
KOHYCa, MJIOIIa/1b IOBEPXHOCTU MUPAMUBL, TPU3MBI,
KOHYCa, [IUIUH]IPA, TIoMab chepbl, 00beM Kyda,
MPSIMOYTOJILHOTO Mapaiefienunesa, NupaMu/bl,
[PU3MBI, LIWIIMH]pa, KOHYCAa, [1apa; yMEHUE N300pakaTh
MHOTOIPAHHUKHU U TTOBEPXHOCTH BpPAILEHUS, UX CEUCHUS
OT PYKH, C IOMOUIbIO YEPTEKHBIX UHCTPYMEHTOB U
PIIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABAThH
CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATh
[paBUJIbHbIE MHOTOTPAHHUKH;

- YMETbh ONEPUPOBATH MOHSATUSIMU: IBUKEHUE B
MPOCTPAHCTBE, NOJA00HBIE (PUTYPBI B TPOCTPAHCTBE;
MCI0JIb30BaTh OTHOILLICHUE TIOMIAJEH TOBEPXHOCTEN U
00BEMOB MOA00HBIX (PUTYp TIPH PEUICHUU 33]1aY;

- YMETb BBIYUCIISITH FTEOMETPUUECKUE BEJIMUMHBI (JIJIMHA,




YTOJ1, IJI0IIA/1b, 00bEM, TIJIOIIAb TOBEPXHOCTH),
MCII0JIb3YS U3YUEHHbIE (DOPMYJIIBI U METOABL;

- YMETbh ONIEPUPOBATH MOHATUSMU: NIPSIMOYTOJIbHAS
cCUCTEMa KOOPJIMHAT, KOOPJAUHATHI TOUYKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE IIPOU3BEACHUE, YOIl
MEXy BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BENCHUE
BEKTOpA Ha YKCJIO; HAXOJUTh C TOMOUIBIO U3yUYEHHBIX
(bopMyI1 KOOpAMHATHI CEPEUHBI OTPE3KA, PACCTOSHUE
MEXIy JBYMSI TOUKaMU;

- YMETh BBIOUPATH MOAXOIAIINN U3YUSHHBIA METOT IS
pelIeHus 3aJ1a4u, paClO3HaBaTh MaTeMaTUYECKHE
(bakTbl 1 MaTEMaTUYECKUE MOJEIIH B IPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHUE
MPUBOAUTH MPUMEPHI MATEMATHUYECKUX OTKPBITHIMA
POCCHICKON M1 MUPOBOWM MaT€eMaTUYECKON HAYKH.

- YMETh ONIEPUPOBATH NOHATUAMU: ONPEIECIICHHE,
aKcHoMa, TeOpeMa, CJIe/ICTBHE, CBOWCTBO, IPU3HAK,
J0Ka3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYITMPOBKY;
yMeHue (HopMyJIupoBaTh OOPaTHOE U IPOTUBOIOIOKHOE
YTBEPKJICHHE, TPUBOAUTH IPUMEPBI U KOHTPIIPUMEDHI,
MCII0JIb30BaTh METOJl MAaTEMaTUYECKON NHIYKIINY;
MPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHHUS IPU PELLICHUN
3a/1a4, OLIEHUBATh JIOTHYECKYIO IIPABUIIBHOCTD

PaCCyX ICHUN;

- YMCTb OIICPUPOBATH TOHATHAMU: MHOXKCCTBO,




MOJIMHO>KECTBO, OIEepaIliy HaJl MHOKECTBAMH; YMEHHE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmapar st
OMUCAHUSI PEAIbHBIX TPOLIECCOB U SIBIICHUIN TTPU
pEIICHUH 33724, B TOM YHCIIE U3 IPYTUX YUYEOHBIX
[PEMETOB;

- YMETbh ONEPUPOBATH MOHATUSIMU: Tpad, CBA3HBIN Tpad,
NepeBo, LUK, Tpad HA MIOCKOCTH; YMEHHE 33/1aBaTh U
OMMHCHIBATh rpadbl pa3IMYHBIMH CIIOCOOAMH;
MCII0JIb30BaTh Tpadbl IpH pelICHUH 33/1aY;

- YMETbh CBOOOJIHO OIEpUPOBATh MOHATHIMU: COUETAHUE,
MepecTaHOBKa, YHCIIO COYETAHUM, YUCIIO MEPECTaHOBOK;
ouHoMm HbroTOHA; yMEeHHE IPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCy>KIeHUS JJI PEIICHUS 3a]1aY;

-yME€Tb ONIEPUPOBATH MOHATUSIMHU: HATYPATIbHOE YHCIIO,
L[€J]I0€ YUCJII0, OCTATOK 10 MOJIYJIIO, PAllHOHATIBHOE
YICJI0, UPPALMOHATBHOE YUCII0, MHOXKECTBA
HaTypaJIbHbIX, LEJbIX, PALIMOHATIBHBIX, JEHCTBUTEIBHBIX
YICEJ; YMEHUE HCIIONb30BATh MMPU3HAKH JIETUMOCTH,
HAaNMEHBIINHA OOIIUH JEIUTEIb U HaUMEHBIIIEe 00IIee
KpaTHOE, alropuT™ EBKIIMIa IpH penieHuu 3a1ady;
3HAKOMCTBO C Pa3JIMYHBIMH MO3UIIMOHHBIMUA CHCTEMaMU
CUMCIICHUS,

- YMETh CBOOO/IHO ONEPUPOBATH MOHATUSMU: CTETIEHD C
[[EJIbIM MTOKa3aTeeM, KOPEHb HATypaJbHOM CTENEHH,
CTENEHb C PALIMOHAIBHBIM I10KA3aTENEM, CTEIIEHD C




NEeMCTBUTENBHBIM (BEIIECTBEHHBIM) [TI0KA3aTENEM,
norapudm yucia, CHHyC, KOCUHYC M TAHT'€HC
MPOU3BOJIBLHOTO YUCIIA;

- YMETH ONEPUPOBATH MOHSATHSIMH: TOKIECTBO,
TOKJIECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMA YPaBHEHUI U HEPaBEHCTB,
PaBHOCHUIILHOCTb YPaBHEHUH, HEPABEHCTB U CUCTEM,
palroHalbHbIE, UPPALMOHAIBHBIE, TOKA3aTEIbHbIE,
CTETIeHHbIE, Torapu(pMUIecKre, TPUTOHOMETPUIECKHIE
YpaBHEHHUsI, HEPABEHCTBA U CUCTEMbI; YMEHHUE PelIaTh
YpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3IMYHBIX TPUEMOB; PEIlaTh YpaBHEHHsI, HEPaBEHCTBA
U CHCTEMBI C TapaMeTpOM; IPUMEHSATh YpaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JUIsI PEIICHUS
MaTEeMaTHYECKUX 3a7a4 U 3a7a4 U3 Pa3IMuHbIX o0acTel
HayKU U peaJIbHOM JKU3HH;

-yMeTh CBOOO/IHO OMIEPUPOBATH MOHATUSIMU: TpapUK
byHkuMn, oopatHas QyHKIMs, KOMIO3UIUS QYHKIIHA,
nmuHelHas QyHKIMs, KBagpaTUuHast QyHKIus,
CTereHHas (PyHKIHUS C LeJbIM IT0Ka3aTesIeM,
TPUTOHOMETpHUUYECKUe (PYHKIUHN, 0OpaTHbIE
TPUTOHOMETpHUECKre (DYHKIUH, TIOKa3aTeIbHas 1
norapudmMuyueckas GyHKIIMN; YMEHUE CTPOUTH Tpaduku
(GyHKLMIA, BHITTOIHATH PeoOpa3oBanus rpad)uKoB

byHKIIHI;




YMEHHE UCII0NIb30BaTh IpapUKu PYHKIMH [T U3YUYECHUS
MPOLIECCOB U 3aBUCUMOCTEN MpHU PEIICHUH 3a7a4 U3
APYTUX Y4EOHBIX IPEIMETOB U U3 PeasIbHOM KU3HU;
BBIpAKaTh (POPMYJIaMU 3aBUCHUMOCTH MEXKITY
BEJIMYMHAMU;

YMEHHE CBOOOHO ONEPUPOBATh NOHATUAMU: YETHOCTh
(GyHKUIMH, TEPUOIUYHOCTD (PYHKIIUU, OTPAHUYEHHOCTh
GyHKIIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM
GbyHKLIMH, HanOoJIbllIee U HAUMEHbIIEE 3HAYEHUS
(GYHKIIUM Ha TPOMEXKYTKE; YMEHHUE MPOBOIUTH
uccie0BaHue (PYHKINH;

YMEHHUE UCIOJIb30BaTh CBOMCTBA U rpaduku GyHKUIUN
JUIsl pELIEHUS] YPaBHEHMI, HEPABEHCTB M 3a/1a4 C
napameTpamu; 1300paxkaTh Ha KOOPJIUHATHOM
[JIOCKOCTA MHOKECTBA PEIICHUN YPaBHEHUN,
HEPABEHCTB U UX CHUCTEM;

- YME€Tbh CBOOOJIHO ONEpUPOBATh MOHITHSIMMU:
0CJIEI0BATEIBHOCTD, apu(MeTHUeCKas MPOrpeccHus,
reoMeTpUuYeCcKas Mporpeccus, 0eCKOHEYHO yObIBaOIIast
reOMETPUYECKas POTPECCUST; YMEHUE 33]1aBATh
MOCJIEZI0BATEIBLHOCTH, B TOM YHCJIE C TOMOLIBIO
PEKYPPEHTHBIX POPMYII;

- YMETbh ONIEPUPOBATH TOHATUSAMU: HENTPEPHIBHOCTH
GyHKIMH, aCUMIITOTHI rpaduka QyHKIUH, epBasi v

BTOpas MPOU3BOIHASA (DYHKIIH, T€OMETPUUECKHUHN U




(bu3nUecKuil CMBICI TPOU3BOAHOM, IEPBOOOpa3Hasl,
OTIpe/ICTICHHBIA NHTETPAJ; yMEHUE HAXOAUTh aCUMIITOTH]
rpaduka QyHKINH, YMEHUE BBIYUCISATH MPOU3BOTHBIC
CYMMBI, TPOU3BEICHUS, YACTHOT'O Y KOMITO3HITHH
GyHKIHIA, HAXOIUTh YPaBHEHUE KacaTeIbHOU K TpaduKy
GbyHKIUY;

YMEHHE UCIIOIb30BaTh MTPOU3BOIHYIO JIJISl HCCIICAOBAHUS
GyHKIMHA, 711 HAXO0XKICHHS HAMITYYIIIero PEIIeHUs B
MPUKJIAIHBIX, B TOM YUCJIE COIMATbHO-3KOHOMUYECKHIX
1 (HU3UYECKUX 3a7a9ax, IJIsl OMPEEICHHS CKOPOCTH U
YCKOPEHUS; HAaXOUTh TUIOMIAAN U 00beMbl pUryp ¢
MMOMOIIBIO MHTETPasa; MPUBOIUTH IPUMEPHI
MaTEMaTUYECKOT0 MOJICIIUPOBAHUS C TTOMOIIBIO
nuddepeHnanbHbBIX YpaBHEHUIH;

- YMETh ONEPUPOBATH MOHATUSIMHU: KOMILIEKCHOE YHUCIIO,
COTPSKEHHbIE KOMIUJIEKCHBIE YHCIIa, MOIYJb U
apryMEHT KOMIUICKCHOTO YHCIIa, (hopMa 3amucu
KOMITJIEKCHBIX YHCell (TeoMeTprIecKas,
TPUTOHOMETPHUYECKAs U aJireOpandeckas); yMeTh
MPOU3BOANTH apu(PMETHIECCKUE TEHUCTBUS C
KOMITJIEKCHBIMU YMCJIAMH; TIPUBOJIUTH TPUMEPDI
MCITOJTH30BAHUS KOMIUIEKCHBIX YHCET;

- YME€Th CBOOOJ/IHO OTIEpUPOBATh MOHIATHIMU: CPEIHEE
apudmeTnueckoe, MearaHa, HauOOJbIIEe U

HAaWMEHBIIIEE 3HAYCHUS, Pa3Max, IUCIIEPCus,




CTaHJapTHOE OTKJIOHEHUE ISl OMUCAHUS YMCIIOBBIX
JTaHHBIX; YMEHUE UCCIIEI0OBATh CTATUCTUICCKUE JaHHBIC,
B TOM YHCJIC C TPUMEHEHHEM TpahUueCKrX METOI0B U
DIICKTPOHHBIX CPEICTB; TPaPUIECKH UCCIICT0BATh
COBMECTHBIC HAOIOICHUS C TIOMOIIBIO THAarpaMM
pacceuBaHUsl U JTUHEHHOM perpeccuy;

- YMETh HaXOJIUTh BEPOSTHOCTH COOBITUH C
MCIIOJIb30BAHUEM I'PAPUIECKUX METOJIOB; IPUMEHSTh
TUTSI perieHus 3a71a49 GOPMYITbI CIIOKEHUS U YMHOKEHUS
BEPOSTHOCTEH, (POPMYITy TIOTHOM BEPOSATHOCTH,
dhopmyny bepryiiu, koMOuHAaTOpHBIE (DAKTHI U
(OpMYJIBI; OIIEHUBATH BEPOSATHOCTH PEATbHBIX COOBITHIA;
YMEHHUE OTIEPUPOBATH MOHATUSAMU: CITy4yaiiHas
BEJIMUMHA, PACTIPE/ICIICHUE BEPOSTHOCTEH,
MaTEMaTUYECKOe OKHUIaHUE, TUCTIEPCHSI i CTaHIaPTHOE
OTKJIOHEHUE CITy4YallHOUN BEJIMYUHBI, GYHKIUU
pacmpeziesieHus: ¥ INIOTHOCTH PaBHOMEPHOTO,
MOKa3aTEJIbHOTO U HOPMAIBHOT'O pacipeieNieHU;
YMEHHE UCITOJIH30BaTh CBONCTBA N3YYCHHBIX
pacipeneneHuid 1T perieHus 3a1a4; 3HaKOMCTBO C
MOHSATUSMU: 3aKOH OOJIBIINX YUCEN, METObI
BBEIOOPOYHBIX HCCIICIOBAaHUH; YMEHHE PUBOTUTH
MPUMEPHI IPOSIBIICHHS 3aKOHA OOJIBIITUX YKCET B
MPUPOTHBIX U OOIIECCTBEHHBIX SIBJICHUSIX;

- YMEeTbh CBOOOJ/IHO OTEpUPOBAThH MOHATHIMH: TOUKA,




MpsiMasi, MIIO0CKOCTh, POCTPAHCTBO, OTPE3O0K, JIyHY,
MJIOCKUH yToJI, ABYTPAHHBIA YTOJl, TPEXTPAaHHBIN YTOJI,
MePECEKAIOIINECS], MAPATUICTLHBIC U CKPEIIMBAIOIIUECS
MPSMBIC, MAPAUICITLHOCTD M MIEPIICHIUKYIIPHOCTD
MPSMBIX U TIJIOCKOCTEH, YTOI MEXKTY MPSIMBIMHU, YTOJ
MEXTy TMPSMOU U TIIIOCKOCTBIO, YTOI MEXKTY
MJIOCKOCTSIMHU; YMEHHE HCTIOJB30BaTh IPU PEIICHUN
3a/1ay u3y4eHHbIC (DAKTHI U TEOPEMBI TIIAHUMETPUH;
YMEHHUE OIICHUBATh Pa3Mephbl 00BEKTOB B OKPYIKAIOIIEM
MUpPE; YMEHHUE OIEPUPOBATH MOHSITHSIMHU:
MHOTOTPaHHHK, CEUEHNE MHOTOTPaHHUKA, TIPABUIILHBIN
MHOTOT'PaHHUK, IpU3Ma, TUpaMuIa, Gurypa u
MOBEPXHOCTh BpaIleHUs, IIMJIMH]IP, KOHYC, T1ap, chepa,
pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHYyCa U IWJINH/IpA,
napauieIbHbIC OCH WM OCHOBAHUIO, CEUEHUE TI1apa,
MIOCKOCTh, Kacaromascs chepsl, UINHIPA, KOHYCa;
YMEHUE CTPOUTH CEUYCHUE MHOTOTpaHHUKA, H300pakaTh
MHOTOIPAHHHUKH, (UTYPHI U IOBEPXHOCTU BPAIIEHUS, UX
CCYCHMS, B TOM YHUCJIC C IOMOIIIBIO AJICKTPOHHBIX
CPEIICTB; YMEHHE MPUMEHSATHh CBOWCTBA T€OMETPHICCKUX
buryp, caMoCTOSATEIBHO GOPMYITUPOBATH OTPEACIICHUS
N3ydaeMbIX (DUTYp, BBIBUTATH TUIIOTE3HI O CBOMCTBAX U
MpU3HAKaX FTeOMETPUUYECKHUX (HUTyp, 00OCHOBBIBATH HIIU
OIPOBEPTaTh UX; YMECHUE TPOBOIUTH KIaCCU(UKAITHIO

Gburyp 1o pa3IMYHbIM MpPU3HAKAM, BBITIOJHSTH




HEO0OXOAUMbBIE TOTIOTHUTEIBHBIE TOCTPOCHUS,

- YMETH CBOOOTHO OMEPUPOBATH MOHATHUAMHU: IUIOMIA
burypsl, 00beM UTYPBI, BETUYNHA YTJIa, PACCTOSIHHE
OT TOYKH JI0 TIIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMH,
pacCTOSIHUE MEXKTY MIIOCKOCTSAMH, TUIOMAAL CHEPHI,
TUIOLIAb TOBEPXHOCTH MUPAMU/IBI, IPU3MbI, KOHYCA,
HUIUHAPA, 00beM Ky0a, IpsIMOYTOJIbHOTO
napajuiesenuneaa, MupaMuIbl, TPU3MBbI, [IAHIPA,
KOHYcCa, [1apa; yMEHHE HaXOAUTh OTHOIICHHE 00bEMOB
MO00HBIX (HUTYD;

- YMEeTbh CBOOOJIHO ONEpUPOBATh MOHATUIMU: IBUKECHHE,
MmapajuIebHbIA TEPEHOC, CHMMETPHSI Ha TIJIOCKOCTH | B
POCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHue MOA00Ms,
1M0100HbBIE PUTYPBI; YMEHHE PACIIO3HABATH PABHBIC
M0100HbBIE (PUTYPBI, B TOM YKCJE B IPUPOJE, UCKYCCTBE,
aApXUTEKTYpe; YMEHHUE UCIOIb30BaTh T€OMETPUUECKHE
OTHOIICHHUS, HAXOAUTh TEOMETPHUECKHE BETMUHNHBI
(nmuHa, yro, miomaas, 00beM) MpU PEIICHUH 3a1a4 U3
APYTUX Y4EOHBIX TPEIMETOB U U3 PeasbHOM KU3HU;

- YMETHh CBOOOIHO ONEPUPOBATH MOHATHSIMHU:
MPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOP,
KOOpAMHATHI TOYKH, KOOPAWHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOM3BE/ICHNE BEKTOPA Ha YUCIIO,
pa3oXeHNe BEKTOpa Mo 0a3ucy, CKaIsIpHOE

IMPOU3BCACHHUC, BEKTOPHOC ITPOU3BCIACHUC, YT'OJI MCIKAY




BEKTOPAMH; YMEHHE HCNOJIb30BATh BEKTOPHBIN U
KOOPJIUHATHBIA METOJ ISl PEIIEHUS] TEOMETPUUECKUX
3a/1a4 ¥ 3a7a4 IPyTuX Y4EOHBIX PEIMETOB;
ONEpPUPOBATH MOHATUSMU: MaTpuia 2x2 u 3x3,
ONPEAECTUTENIb MATPHULIbL, FEOMETPUUECKUIN CMBICIT
ONPEIEIIUTEIS;

- YMETh MOJIEIMPOBATH PEAIbHBIC CUTYAIlMU HA SI3BIKE
MaTeMaTUKH; COCTABIISATh BhIPAKECHUSI, YPABHEHUS,
HEPABECHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33]1a4H,
MCCIIE0BATHh MOCTPOCHHBIE MOJIENIN C UCITOJIb30BAHUEM
anmnapara anreopbl, MHTEpIIPETUPOBATD MOTYUYEHHBIH
pe3yJIbTaT; CTPOUTH MATEMATHYECKUE MOJIEIIHU C
[MOMOILBI0 T€OMETPUYECKUX TOHATUN U BEJIMYMH,
pelliaTh CBSI3aHHBIE C HUMU MPAKTUYECKUE 3a]1a4u;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U
WHTEPIIPETUPOBATH MMOJYUEHHBIN pE3yJIbTaT; PEIIATh
MPUKJIAJIHBIC 3aJ]a41 CPEJICTBAMH MAaTEMaTUYECKOTO
aHAJIN3a, B TOM YUCJIE COUUAIBHO-DKOHOMUYECKOTO U
(hU3UYECKOT0 XapaKkTepa;

- YMEHUE BbIOMPATh MOAXO AN METOI JJIsl PEIICHUS
3a/J1a4M; IOHUMaHHUE 3HAYMMOCTH MAaTEMaTUKH B
W3YyUYECHUH TPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB U
SIBJICHWI; YMEHUE PACIIO3HABATH MPOSBICHUE 3aKOHOB
MaTEMaTHUKHU B UCKYCCTBE, YMEHHUE TPUBOIUTH TPUMEPHI

MAaTEMAaTUYECKUX OTKPBITUA POCCUMCKON U MUPOBOU




MaTEMaTHUYECKOM HAaYKH

OK 02 Ucnonp3oBaTh
COBPEMEHHBIE CPEJICTBA
MMOMCKa, aHAIN3a U
WHTEPIPETAINH
nH(pOopMaIuu, 1
MH((pOpMaMOHHbIE
TEXHOJIOTUH JIJIS
BEBITIOJTHCHHUS 33124
poheCCHOHAIBHOM
eI TEeNbHOCTU

B o0nacTy IeHHOCTH HAYYHOT'O MO3HAHUS:
-c(pOpMUPOBAHHOCTH MHUPOBO33PEHUS,|
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIECTBEHHOM MPAKTHKH,
KYyJIBTYD,

CBOETO

OCHOBAHHOI'O Ha AUajaorc

CIIOCOOCTBYIOILIETO  OCO3HAHUIO
MeCTa B IOJIUKYJIBTYPHOM MUDE;

- COBEPILICHCTBOBAHUE  SI3BIKOBOM U
YATATEJILCKON

BSaHMOﬂCﬁCTBHH

KYyJbTYypBl  KaK

MEXITy

CpeICTBA
JOIbMUA U
O3HAHUS MHPA;
- OCO3HaHUE

LIEHHOCTHU Hay4YHOMU

NEeATETbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO u HCCIIE0BATEIbCKYIO
e TEIIbHOCTh MHIUBUYaTbHO U B TPYIIIIE.
OBnazeHNe YHUBEPCATBHBIMH y4EeOHBIMU]
MO3HABATEIIbHBIMU JICHCTBUSMU:

B) paboTta ¢ uHdopmaIuei:

- BIIAJICTh HaBBIKAMH MOJTyYCHUS]
WH(GOPMAIIMU U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITETLHO ~ OCYIIECTBIATh  TOWCK,
aHaJIN3, CUCTEMATU3AIUI0 U UHTEPIPETALIHIO

uH(pOpMaMU pazIUYHBIX BHAOB U (OpPM

- YMETh ONEpUPOBATH MOHITHIMH:
byHKIMS, CTEIEHHas]
dbyHKIHS, byHKIWMA,
TpUTOHOMETpHUeckre (yHKIHMH, oOpaTHbIC (QYHKIUU;
YMEHUE CTPOUTh TpadUKud U3YYEHHBIX (DYHKIHH,
MCIONIb30BaTh TpadUKU TP H3YYCHHH TPOILECCOB U

palroHalbHas

byHKIHS,
norapudmudeckast

IIOKAa3aTCJIbHasin

3aBUCUMOCTEH, MpU pElICHUH 3a/1a4 U3 APYTUX yIEOHBIX
MpeMETOB U 3aJa4 M3 pEaIbHOM »KU3HU; BBIPAXKaTh

(dbopMyramMu 3aBUCUMOCTH MEXKTy BEIIMUYNHAMU;

- YMETb OIIEpUPOBATH MOHSATUSIMHU:  TOXKIECTBO,
TOXIECTBEHHOE npeoOpa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUW U HEPABEHCTB,

PAaBHOCHUJILHOCTD ypaBHCHHﬁ, HCPaBCHCTB MU CHUCTCM,

PadrOHAJIbHEBIC, HppadrnOHAJIbHBIC, IIOKAa3aTCIIbHBIC,
CTCIICHHLIC, JIOFapI/I(bMI/I‘{CCKI/IG, TPUTOHOMCTPHYCCKHUC
YPaBHCHUS, HCPABCHCTBA M CHUCTCMbI; YMCTb PCHIATh

YpPaBHEHHUS, HEPABEHCTBA W CHUCTEMBbI C IIOMOILIBIO
Pa3JIMYHBIX [PUEMOB; pelIaTh YPAaBHEHUS, HEPABEHCTBY]
W CUCTEMBI C IIAPAMETPOM; IIPUMEHATH YpPAaBHEHUS,

HEpPAaBEHCTBA, 170'¢ CUCTEMBI U1t peueHus
MaTeMaTUYECKHUX 3a7a4 U 3aJa4 U3 pa3InuHbIX 00JacTen
HAYKU U PEAIbHOM KU3HU;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: JBUKEHUE,




MpE/ICTaBICHHUS;
- cO3/1aBaTh TEKCTHI B Pa3IMUHbIX Popmarax
C yYeTOM Ha3HAUYCHHS HWHQPOPMAIUU H
1eJIeBOH ayJUTOPHUH,

ONTUMANBHYIO (OpMy TMpEACTaBICHHUS U

BBIOMpAs

BU3YaJIU3aLINY;

- OLICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTH|
uH(popMaIuu, ee COOTBETCTBUE MIPABOBBIM U
MOPaJbHO-3TUYECKUM HOPMaM;

- UCIIOJIB30BaTh CPE/ICTBA MH(POPMAIITMOHHBIX
M KOMMYHUKAallMOHHBIX TEXHOJIOTMHW B
pELIEHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX

N OpraHu3allMOHHBIX 3aJda4d C CO6J'IIOI[GHI/ICM

TpeOOBaHMIA SPrOHOMHMKH, TEXHUKH
0e30IMacHOCTH, TUTHCHEI,
pecypcocOepeKeHus, TIPABOBBIX 5|

THYECKUX HOPM, HOPM HWH(GOPMAIMOHHOH
0Ce3011aCHOCTH;

BJIAJICTb HaBbIKAMH pPAaCIIO3HABAHHUA U

3amuThl  uHMOpMaIuu, WHOOPMAIMOHHON

0E€301aCHOCTH JIMYHOCTH

HapaHHGHLHBIfI IIEPCHOC, CUMMCTpPHUA Ha INIIIOCKOCTH U B

MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE MOA00Us,
Mog00HBIE (QUTYPHI; YMETh PACIIO3HABAaTh DPABHBIC U
Mo00HbIE GUTYPBI, B TOM YHUCJIE B IPUPOJIE, UCKYCCTBE,
aApXUTEKType; YMETh HCHOIb30BaTh T'€OMETPUUYCCKHUE

OTHOIICHUS, HAXOJWTh TCOMETPUUYCCKHUE BEIMYHMHBI
(nnuHa, yrod, mionaas, 00beM) Npu PEIIeHUN 3a/1ad U3

JIpYTUX YYEOHBIX MPEIMETOB U U3 PEATTbHON KU3HU




OK 03 IlmanupoBars u
peann30BEIBATH
COOCTBEHHOE
podheCcCUOHAIBHOE U
ITUYHOCTHOE Pa3BUTHE,
Mpe T PUHUMATETHCKYFO
NeSTENHHOCTD B
poheCCHOHAIBHOM
cthepe, UCTIOIB30BATh
3HaHWS 0 (PHHAHCOBOU
rPaMOTHOCTH B
Pa3TUYHBIX )KHU3HEHHBIX
CUTYaIHIX

B obnacTu TyXOBHO-HPaBCTBEHHOTO
BOCTIUTAHUSA:

-~ c(OpPMHUPOBAHHOCTh  HPABCTBEHHOI'O)
CO3HAHMSI, STHUECKOTO TTOBEICHUS;

- CIIOCOOHOCTH OIIEHMBATh CHUTYalUI0 U
NPUHUMATD OCO3HAHHBIE

OPUCHTHPYACh HAa MOPAJIbHO-HPABCTBCHHLIC

peUICHU A,

HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOT'O BKJIA/a B MOCTPOEHUE
YCTOMYHBOTO OyIyIIIETO;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM|
poauTensaM U (WIU) JPYTUM 4J€HaM CEMbH,
CO3JaHUI0 CEMBHM Ha OCHOBE OCO3HAaHHOIO

[PUHATHSL LIEHHOCTEW CEMEHWHOW XU3HU B

COOTBETCTBUM C TpPAJWLUSIMH  HApOJOB
Poccuu;
OBnazieHue YHUBEPCAITbHBIMH

PETYJISITUBHBIMU JIEUCTBUSMU:
a) caMOOpraHu3aIus:

- CaMOCTOSITENIEHO OCYIIECTBIISITH
MO3HABATEIbHYIO JIEATEIbHOCTb, BBISBIATH
npoOJIEMBI, u  (OopMyJIHpPOBATH

COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHON

CTaBHUTb

JACATCIIBHOCTU U )KU3HCHHLBIX CUTYAIHAX

- CaMOCTOATCIIbBHO COCTaBJIATH I1J1aH

YMCThb OIICpUPOBATH ITOHATHAMH:. PAIOUOHAJIBHBIC,

MppalrOHaIbHbIE, MOKa3aTeIbHbIC, CTEIICHHBIE,
norapuMuIecKre, TPUTOHOMETPHUECKUE YPaBHCHHS H

HEPABEHCTBA, UX CUCTEMBI,

- YMETh OIEPUPOBATh TOHITHSAMHU: MHOTOTPAHHUK,
CeUeHHWE MHOTOTpPaHHWKA, KyO, TapauleNenume],
Mpu3Ma, MUpaMuja, purypa u MOBEPXHOCTh BpPAIICHUS,
MUIUHAP, KOHYyC, Imap, cdepa, ceueHus QUTypbl

BpallleH!s, TJI0CKOCTh, Kacatomiasics chepsl, UIHIPA,
KOHyCa, TUIONIAJh TMOBEPXHOCTH IMHPAMHUIBI, TPU3MBIL,
KOHyca, HWIMHIApA, IUIomanb cdepsl, o0beM Kyba,
MPSIMOYTOJIBHOTO napajieenuIe1a, MTAPaAMUJIBI,
MPU3MBI, ITWINHAPA, KOHYCA, IIapa; YMEHHE U300pakaTh
MHOTOI'PAHHHKH M TTOBEPXHOCTH BPAILCHHS, UX CCUCHUS]
OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB WU
DIIEKTPOHHBIX yMETh

CUMMETPHUIO B TPOCTPAHCTBE;

CPEIICTB; pacrno3HaBaTh
yMETh pacro3HaBaTh
MpaBUIIbHBIE MHOTOTPAHHUKH,

- YMETh OIEPUPOBATH MOHATHUSMU: MPSIMOYTOJIbHAS

CUCTEMA KOOpPJMHAT, KOOPJAWHATHI TOYKH, BEKTOP,
KOOpAMHATBl BEKTOpa, CKAJSIPHOE IPOU3BENEHUE, YTroJl
MEXAY BEKTOpAMH, CYMMa BEKTOpPOB, IPOHU3BEICHUE
BEKTOpA Ha YHCJIO; HAXOAUTh C IOMOILBIO HM3YUYEHHBIX

dbopMysl KOOpAMHATHI CEPEAUHBI OTPE3Ka, PACCTOSHUE

MEXY IByMsI TOUKAMHU




pelieHus] MpoOJeMbl C YUETOM HMEIOIINXCS]
PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH W
MPEANOYTCHUH;

- 1aBaTh OIIEHKY HOBBIM CUTYAaIIUsIM;
CrI0coOCTBOBAThH (dbopMUpOBaHUIO u
MPOSIBJICHUIO IIMUPOKON 3PYJUIIMU B Pa3HbIX
00JIacTsIX 3HAHWM, IOCTOSIHHO TOBBINIATH
CBOMl 00pa3oBaTeNbHBII U  KYJbTYpPHBIH
YPOBEHb;

0) CaMOKOHTPOJIb:

HCIIOJB30BaTh MPUEMBbl  pediIeKCHu s
OIIEHKM  CHUTyallud, BbIOOpa  BEPHOIO
[pEeLICHUS;

- YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO
MPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

B) SMOITMOHAJILHBIN WHTEJUICKT,
npenoararoni chopMUpPOBAHHOCTb:
BHYTPEHHEW  MOTHBAIMM, BKIIOYAIOUICH
CTPEMJICHUE K JOCTHKEHHUIO LIEJIH U YCIIEXY,

OITHMHU3M, WHUIMATUBHOCTb, YMEHUE
NIeICTBOBATD, HUCXOIs u3 CBOHX|
BO3MOKHOCTEH;

- OMIATHH, BKIIOYAIONIEH CIIOCOOHOCTH
[IOHMMAaTh  DMOIMOHAIBHOE  COCTOSHUE

NIPYTUX, YYUTHIBATH €TI0 IPU OCYIIECTBICHUY




KOMMYHHKAIIUN, CITOCOOHOCTH K|
COYYBCTBHUIO N COIICPCIKUBAHUIO,
- COIoHMaJIBHBIX HABBIKOB, BKJIIOYAaIOIIHX]

CIIOCOOHOCTh BBICTpaWBaThb OTHOUIIEHUS C
NPYTUMH JIIOABMH, 3a00TUTHCS, TMPOSBISTH
WHTEPEC U pa3peniaTh KOHMIUKTHI

OK 04 Db dexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJIJISKTHBE 1
KOMaH/IC

rOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIILHOCTH U CAaMOOIIPE/ICIICHHIO;
y4eOHO-

-OBJIaACHHC HaBBbIKaMH

M CCIIEIOBATENbCKOM, IIPOEKTHON 51
COILIUAJIBHOM JIEATEIILHOCTH;
OsnazaeHue YHUBEPCAIbHBIMHY|
KOMMYHUKATUBHBIMU JICUCTBUSMU:
0) coBMecTHas JIeITeIIbHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA

KOMaHIHOM ¥ MHIUBHUIYaJIbHON padOThI;

- [MPpUHUMATb eI COBMECTHOM|
ACATCIbHOCTH, OpraHU30BbLIBATb b4|
KOOPpINHHUPOBATH HGﬁCTBHH I10 €<

JTOCTHIKCHHMIO: COCTaBJIATh IJIaH JCUCTBHI,

- YMCTb OIICPpUPOBATH INOHATHUAMU! CquaﬁHBIﬁ OIIBIT H

CllydyaliHO€  COOBITHE,  BEpOSITHOCTb  CIIy4alHOIO
COOBITHS;  YMETh  BBIUMCIATH  BEPOSTHOCTH  C
MCIIOJIb30BaHUEM TpaUyYECKUX METOAOB; IPUMEHSTH

GbOopMyJIBl  CIIOKEHHMSI W YMHOXCEHHS BEpOSITHOCTEH,
KOMOMHATOpHBIC (aKThl U (QOpMyJbl TPU peElICHUU
3a/iay; OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHN;
3HAKOMCTBO CO CIIyYaWHBIMH BEITUYMHAMHU; YMEHUE
MPUBOANTH TPUMEPBI TPOSIBICHUS 3aKOHA OOJIBIITNX
YICEJ B MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;
- YMeTh CBOOOJHO OMEPUPOBATH MOHITHSIMH: CTEIIECHB C
[eJIBIM TTOKa3aTelieM, KOPECHb HaTypalbHON CTEICHH,

CTCIICHb C palOHAJIBHBIM IIOKA3aTCJIEM, CTCIICHb C

JIENCTBUTEIILHBIM (BEIIECTBEHHBIM) MoKazaTeJieM,




pacmpeiieNiaiTb poJIM C Y4YETOM MHEHHU

YYaCTHUKOB o0CcyXK1aTh pe3ybTaThl
COBMECTHOU pabOTHI;

- KOOPJHMHHUPOBATh M BBINOJHATH paboOTy B

YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOrO WU
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

. OCYIIECTBIISITh MO3UTUBHOE
CTPATETHYECKOE TMOBEJACHUE B PA3JIUYHbBIX
CUTyallUsIX, TMPOSIBIATH TBOPYECTBO M|
BOOOpakeHHe, ObITh MHUITMATUBHBIM.

OBnazaeHue YHHUBEPCAITbHBIMU

PETYISATUBHBIMU JCHCTBUSMH:

') IPUHATHE ce0S U APYTUX JIOACH:
- IPpUHUMAaTh MOTHUBBI U apTyMEHTBI JPYTHX|
TIOIeH npu aHanu3e  pe3yJbTaTOB
e TEIIEHOCTH,

- TIpU3HaBaTh CBOE MPABO U TPABO JAPYTHX
JTFOJICH HA OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH IMOHWMATh MHpP C

MMO3UIUN APYroro 4C€jIOBCKa

JIOI“apH(i)M quciia, CHUHYC, KOCHHYC )41 TaHT'CHC|

[IPOU3BOJIBHOTO YUCIIA;
- yMeTh CBOOOJHO ONEpUPOBATH MOHATUSAMHU: TpadUK
byHkuun, oOpaTHas (QYHKIUS, KOMIO3UIUSA (YyHKIUH,

nuHeHas — (yHKOUS, — KBaApaTHuHas — (YHKIHS,
CTeNEHHass  (QYHKIMS C  LEJbIM  IIOKa3aTeleM,
TPUTOHOMETPUYECKUE byHKINH, oOpaTHbIE
TpUTOHOMETpUUecKue (yHKIUHU, I[OKa3aTrejapHas H
norapupmMuueckas (PyHKIUU; YMETb CTPOUTH TpaduKH
GyHKIMA, BBINOJTHATH TNpeoOpazoBanus TpaduKoB
GbyHKIUT;

- YMETb UCIOJIb30BaTh Ipauku QyHKIUHN ISl U3yYEHHUS]
[IPOLIECCOB U 3aBUCHUMOCTEH IIPU PELICHUM 3a1ad U3
IpYrux ydeOHBIX NPEIMETOB M W3 PEalbHOW KHU3HU;

BBIPAXKaTh dopmynamu 3aBUCHMOCTH MEXKY|
BEIIMYNHAMU;
- CcBOOOAHO ONEPUPOBATH TMOHATUSIMH: UYETHOCTH

GyHKIMH, TEPUOJANYHOCTh (PYHKIIMH, OTPAaHMYEHHOCTH

(GyHKIMHM, MOHOTOHHOCTb  (PYHKIHUH, SKCTPEMYyM|
byHkuy, HambOoNblllee M HAWMEHbIIEE 3HAYCHUs
GyHKIMM  HA  NOPOMEXYTKE; yMETb  MPOBOJUTH

nccie10BaHne (PYHKIUY;
- YMETh HUCIIOJIb30BaTh CBOWCTBA M Tpaduku (PyHKIUH
Ui pelIeHHs] ypaBHEHWH, HEPaBEHCTB M 3adad ¢
Ha

napamMeTpamu;  M300paXkaTh KOOPANHATHOM




[UIOCKOCTH ~ MHOXECTBAa  PEUIEHWH  ypaBHEHMI,
HEPaBEHCTB U UX CUCTEM
OK 05 OcymecTBisTh B o6sactu 3cTETUYECKOro BOCHUTAHUS: - YMETb  OIEpUpPOBATH  TMOHATHSAMHU:  CpPEIHEE
YCTHYIO U TUCBMEHHYIO |- OCTETHYECKOE OTHOIIEHHE K MHUPY,apupMETHIECKOE, ME/IMaHa, HauOobIIee Y
KOMMYHUKAIIUIO Ha BKJIIOYAsl O3CTETUKY ObITa, HAYYHOTO HHAMMEHbIIIEEe 3HAYCHUS, pa3Mmax, JUCTIepCHs,

roCy1apCTBEHHOM SI3bIKE
Poccuiickon denepamnuu ¢
Y4eTOM OCOOEHHOCTEMN
COLIMAILHOTO B
KyJbTYPHOTO KOHTEKCTa

TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPyJa H
00I11ECTBEHHBIX OTHOIICHHUIA;
- CIOCOOHOCTh BOCIPUHUMATH PA3IHYHBIE
BUJIbI MCKYCCTBA, TPaJuLMU U TBOPYECTBO
CBOETO U JIPYTUX HAapoOJIOB, OIIyLIAaTH
AMOLIMOHAJIBHOE BO3JIEHCTBUE UCKYCCTBA;

Y6€>KI[€HHOCTI) B 3HAYUMOCTH JJIs1

JIMYHOCTH U O6IHCCTBa OTCUYCCTBCHHOI'O U

MHUPOBOI'O UCKYCCTBA, YTHUYECKUX
KyJbTYPHBIX  TpaguUUMid W  HAPOIHOIO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPQKEHUIO B PA3HBIX|
BUJIaX MCKYCCTBA, CTPEMJIEHHE MPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

OBinazieHue YHUBEPCAIbHBIMU
KOMMYHHUKATHUBHBIMU JACHCTBUSIMHU:

a) o01IeHue:

OCYIIECTBIISATh KOMMYHHKAIIMM BO BCEX
cdepax Ku3HH;

CTaHJapTHOC OTKIIOHCHHC YHCJIOBOI'O Ha6opa; YMCHHUC

W3BJICKATH, UHTEPIPETUPOBATH uHdOpMaIuIo,

MpEACTABICHHYIO B Tabiuuax, Ha Judarpammax,

rpadukax,  OTpaKkalollyl0  CBOWCTBa
MPOLIECCOB U SIBIICHUI; NMPEACTABIATh MHPOPMALUIO C

Ta0IUIL

pealbHBIX

IIOMOIIBIO n Auarpamm; HCCICOAO0BATDH

CTaTUCTHUYCCKHUC JaHHBIC, B TOM YHCJIC C IIPUMCHCHUCM
FpaCbI/I‘IeCKI/IX MCTOAOB U 3JICKTPOHHBIX CPCICTB,

- yMEThb OINEPUPOBATH IIOHATUSIMHU: TOYKA, IpsMas,
[JIOCKOCTh,  NPOCTPAHCTBO,  JBYTPAHHBIA  YTOI,
CKPCIIMBAIOIINECA  NOpsIMbIE,  MMAPAJUICIIBHOCTh U]

[EPIEHANKYJSIPHOCTD IPSMBIX M INIOCKOCTEH, YIoJl
MEXKIy MPSMBIMH, YTOJ MEXIY IPSIMON U IUIOCKOCTBIO,
YIOJd MEXAY IUIOCKOCTSMHM, PacCTOSIHUE OT TOYKH [0
[JIOCKOCTH, PACCTOSHUE MEXIY NPSIMBIMHU, PACCTOSHHE
MEKy TIJIOCKOCTSIMU;

- YMETb MCIOJIb30BaTh IIPU PEIICHUH 3a7a4 U3y4YCHHBIC
(GakTbl U TEOpPEMBI IJIAHUMETPUHU; YMEHUE OLICHUBATH
pa3Mepbl 00BEKTOB OKPY>KAIOIIEro MUpPa

- pacmo3HaBaTh HeBepOaJbHBIE CPEICTBA|




06HICHI/IH, IIOHHMMATh 3HAYCHHC COLMAJIbHBIX]

3HAKOB, pacrno3HaBaTh MPEANOCHUIKY]
KOH(QIMKTHBIX ~ CUTyalud W CMSI4aTh
KOH(DIIUKTHL;

pPa3BEpPHYTO W JIOTMYHO H3Jarartb CBOIO
TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CpEJICTB

OK 06 IIposBiAaTs
IPaKIaHCKO-
[MaTPUOTUYECKYIO
[TO3ULIUIO,
NIEMOHCTPHUPOBATH
OCO3HAHHOE ITOBEJICHUE Ha
OCHOBE TPaJAULMOHHBIX
001IEYeI0BEYECKUX
[IEHHOCTEH, B TOM YHCJE C
Y4E€TOM TapMOHU3ALMU
MEKHALMOHAIIBHBIX U
MEKPEITUTMO3HBIX
OTHOLIEHUM, IPUMEHSATH
CTaHJAPTHI
QHTUKOPPYILIMOHHOTO
[TOBEICHUS

- O0CO3HaHuE€ OOYYAIOIMIMMHCS POCCUHCKON
rPaKTaHCKOW UJICHTUYHOCTH;

- LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHEM
MO3ULAN JIMYHOCTH HA OCHOBE JIYXOBHO-
HEHHOCTEN

HPABCTBCHHBIX HapOoJ0B

Poccuiickonn denepannu, UCTOPUYECKUX WU
TpaJuLUH,
3HAYUMBIX

HAIMOHATBHO-KYJIBTYPHBIX
dbopmupoBaHue CHUCTEMBbI
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTHKOPPYIITHOHHOTO

[IPABOCO3HAHUS, JKOJIOTMYECKON KYJIBTYPBHI,

MUPOBO33PCHUA,

CITOCOOHOCTH CTaBUTh oejim M CTPOUTDH
KHU3HCHHBIC ITIJIAHBI,
B uactu IrpaxxKaadHCKOro BOCIIMTaHUA:

- OCO3HAHHWE CBOUX KOHCTHTYIIMOHHBIX IpaB
n  00s3aHHOCTEH, YBa)XKCHHE 3aKOHA W
MPaBOMIOPSIKA;

- YMETh ONEPUPOBATH MOHATUAMU: MPAMOYTOJIbHAS
CHUCTEMa KOOPAUHAT, KOOPAUHATHI TOYKHU, BEKTOD,
KOOPJAMHATBI BEKTOPA, CKAJISAPHOE IPOU3BEIAEHUE, YOI
MEXKYy BEKTOPAMH, CYMMa BEKTOPOB, [IPOU3BEICHUE
BEKTOPa HA YKCJIO; HAXOJAUTH C IIOMOILBIO N3YUYECHHBIX
(hopMyJ1 KOOPJMHATHI CEPEUHBI OTPE3KA, PACCTOSHUE
MEXKY IByMsI TOUKaMU;
-YMETh BHIOUPATh MOAXOSAIIUN U3yUYEHHBIH METOT JJIs
pELIEHNS 3aa41, pacCliO3HaBaTh MATEMATUYECKUE
(bakTbl 1 MaTEMaTUYECKUE MOJIENIH B IPUPOJIHBIX U
OOI1I€CTBEHHBIX SIBJICHUSIX, B HICKYCCTBE; YMEHUE
[MPUBOJAUTH IIPUMEPHI MATEMATUUECKUX OTKPBITUI
POCCUHCKON U MUPOBOW MAaTEMATUUYECKOU HAYKHU.
- YMETH OINEPUPOBATH MOHSITUAMU: CIIYYAWHBIN OIBIT U
coObITHE,
YMETh

CIIy4yalHOE
COOBITHS,

BCPOATHOCTD
BBIYUCIIATDH

CIIyYalHOTO
BEPOSITHOCTh €

MCIIOJIb30BaHWEM TpadUyeCKUX METOJOB; IPUMEHSTH

- OPpUHATHUC TPAAUIMOHHLIX HAIlMOHAJIbHBIX,)

GbopMyJNIBl  CIOKEHUST U YMHOXEHHS BEpPOSTHOCTEH,




00II[eYeIOBEUECKNX T'yMaHUCTHYECKUX U
JIEMOKPATUYECKUX IEHHOCTEH;

- TOTOBHOCTh MPOTHUBOCTOSITH HJIEOJIOTUH
PKCTpEMHU3Ma, HallMOHaIu3Ma, KCeHo(poOuH,
NTMCKPUMUHALINU o COIMAIbHBIM,
PEIUTHMO3HBIM, PAacOBbIM, HAlUOHAJIbHBIM
MpU3HAKaM;

- rOTOBHOCTh BECTH COBMECTHYIO
NEesATEIbHOCTh B HMHTEPECAX T'PaKIaHCKOIrO
o011ecTBa, y4acTBOBaTh B CaMOYINPAaBICHUH
B 00mIeo0pa3oBaTeNbHON OpraHu3aluu U
NTETCKO-FOHOIIIECKUX OPTaHU3alMIX;

- yYMEHHUE B3aUMOJIEHCTBOBATh C
COIMAJIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU
C uX (PyHKIMSAMU U HA3HAYCHUEM;

- TOTOBHOCTh K  TyMaHUTapHOU H
BOJIOHTEPCKOM JIESITETbHOCTH;
MaTPUOTUYECKOTO BOCITUTAHUS:

- c(hopMHUPOBAHHOCTh POCCUICKOMN
rpakIaHCKOW WJIEHTUYHOCTH, MATPUOTU3MA,
VBAKEHHSI K CBOEMY HApoay, 4YYyBCTBa
OTBETCTBEHHOCTH nepea PoauHou, ropaoctu
3a CBOM Kpau, cBOXO POavHyY, CBOM S3BIK U
KYJIbTYpY, OpolUIoe W HacTrosuiee

MHOI'OHAIIMOHAJIbHOI'O HApOoJa POCCI/II/I;

KOMOMHATOpHBIC (aKThl W (QOopMysbl TPU PelIeHUU
3a/1a4y; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI;
3HAKOMCTBO CO CIIy4YaWHBIMH BEITUYMHAMHU; YMEHUE
MPUBOANTEL TPUMEPHI TPOSIBIICHUS 3aKOHA OOJIBIITNX
YHCEN B MPUPOJIHBIX U OOIIECTBCHHBIX SBJICHUSIX




- [EHHOCTHOE OTHOIIICHHE K
rocyJapCTBEHHBIM CUMBOJIaM,
UCTOPUYECKOMY M NPUPOJHOMY HACIEIUIO,
naMATHUKaM, TpaauusM HapojoB Poccun,
NOCTHXKEHUsIM Poccum B Hayke, MCKYCCTBE,
CHIOpTE, TEXHOJIOTUSIX U TPYIIE;

- uaeiiHas yOEXIEHHOCTb, TOTOBHOCTh K
CIIyKECHUIO 151 3alIUTe OrteuecTna,
OTBETCTBEHHOCTbH 3a €T0 CyAh0Y;

OCBOCHHBIE 00y4aroUMUcH|
MEXIPEIMETHbIC TTOHSATUS U YHUBEPCAIbHBIE
y4eOHBIC JNEUCTBUS (peryyisITUBHBIE,
MO03HaBaTENIbHbIC, KOMMYHUKATUBHEIC);

- CHOCOOHOCTh WX HCIHOJb30BaHUS B
[MO3HABAaTEIbHOW W COLMAIBHOW INPAKTHUKE,
rOTOBHOCTh K CaMOCTOSATEILHOMY
MJIAHUPOBAHUIO U OCYILLIECTBIECHUIO YUEOHOM
NEesSATEeILHOCTH,  OpraHu3aliu  y4eOHOro
COTpYAHHYECTBA C MeJaroru4ecKkuMul
pabOTHHUKAMU U CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOEHUU WHIMBUy AIbHOM]
00pa3oBaTeNbHON TPAEKTOPHUU;

- OBJIJICHUE HaBbIKaMHU y4eOHO-
MCCJIEI0BATEIILCKOM, IIPOEKTHOU U

COIMUAILHOM TEITENbHOCTH




OK 07 ConeiicTBOBaTh
COXPaHEHUIO
OKPYIKAIOIIEH CPEBI,
pecypcocOepekeHHIO,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KJIMMAaTa,
MPUHIUITBI OEPEKIUBOTO
[IPOU3BOJICTBA,
h(PeKTUBHO JeHCTBOBATh
B UpE3BbIYANHBIX
CUTYyaLHUsIX

HE NPUHUMATh JACUCTBUS, MPUHOCALINE
BpE€Jl OKPY>KarollIei cpene;

- YMETh MPOTHO3UPOBATH HEOJIATONPHUATHHIC
DKOJIOTUYECKHUE MOCTIECTBUSA
[pEeANTPUHUMAEMBIX JICUCTBU,

[Mpca0TBpAIIaTh UX;

pacuiupuTh OIIBIT ACATCIIPHOCTH
PKOJIOTUYECKOM HAIIPaBJICHHOCTH,

- pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C

Y4ETOM aHaIn3a UMEIOIIIXCS]
MaTepUaTbHBIX " HEMaTepUATBHBIX
PECYPCOB;

- OCYIIECTBIISITH IEIICHANPABICHHBIN TOWCK
HepeHoca CPEJICTB U CIOCOOOB JICHCTBUS B
npodeCCHOHAEHYIO CPENY;
yMETh  TICPEHOCHUTh
MI03HABATEIBHYIO0 M MPAKTUYECKYI0 00J1acTH|

3HaHUA B
KN3HCACATCIbHOCTH,

- HOpcajararb HOBBIC ITPOCKTBLI, OLCHUBATH
NACHU C ITIO3UMIIMKY HOBHU3HbI, OPUTMHAJIbHOCTH,
HpaKTH‘ICCKOﬁ 3HAaYUMOCTH,

- JdaBaTb ONICHKY HOBBIM CHUTyallUsAM,)
BHOCHUTb KOPPCKTUBBI B  JCATCIBbHOCTD,
OLICHUBATh COOTBCTCTBHUC PE3YILTATOB

YMETh NOHATHAMU:  (QYHKUHA,

HelpepbIBHAS (PYHKIUS, TPOU3BOIHASA, TEpBOOOpa3Hasil,

OTepUpPOBaTh

OHpCI[CJ'ICHHBIﬁ HHTCTPAJ; YMCTb HaXOOUTD

MPOU3BOAHBIE 3JIEMEHTApHbIX (QPYHKIUH, MCHOIb3Ys
CIIPABOYHBIE MAaTEpHaJbl; MUCCIEA0BAaTh B IPOCTEUIIMNX
cilydasx  (QyHKIUH HaXO/JUTH

HauOOJIbIIME W HAWMEHbIIME 3HAYCHUS (PYHKUUH;

Ha  MOHOTOHHOCTD,

CTPOHUTH TpaUKH MHOTOWICHOB C HCIIOJIb30BAaHUEM

arrapara MaTEMATHYCCKOI'O aHalin3a, IMPUMCHATD

MPOU3BOJIHYIO TMpU PEIICHUH 3a7a4 Ha JBUKECHUE,
3aJa4u

peuiaTb Ha

HanOONbIINE U HAUMEHBIITHE 3HAa4YCHUA, HA HAXOXICHUC

IMPAKTUKO-OPUCHTUPOBAHHLIC

[yTH, CKOPOCTU U YCKOPEHUS,

YMCTh  ONICpUPOBATHL IIOHATUAMMH: ABUKCHHUEC B

MPOCTPAHCTBE, MOAOOHBIE (GUTYPHl B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOLICHHE IUIOIIAJACH MOBEPXHOCTEH W
00BEMOB MTOJA00HBIX (PUTYp NIPHU PELICHUH 33]1aY;

- YMETb BBIUUCIATH TEOMETPUUYECKUE BETMUYUHBI (JUIMHA,
o0beM, IUIOLA[b MOBEPXHOCTH),

yroj, IUIOIIa/db,

HCIIONIB3YS U3YYCHHBIC (DOPMYJITBI K METOBI

OCIIAM




Buabl nesiTeJIbHOCTH

IMpodeccuonanbHble KOMIETCHIIUH,
COOTBETCTBYHOIIME BHIAM [IeATEJIbHOCTH

1 2
[K 1 ITIK1.1.OcyecTBisITh KOHTPOIb
Benenne TEXHOJIOTHYECKOTO MPOLECCA B COOTBETCTBUU C
TEeXHOIOTHUECKIX TEXHOJOTMYECKMMH JOKYMEHTaMHU.

MIPOIIECCOB 0OOTaIICHUSI
MMOJIE3HBIX UCKOIIAEMBIX

COTJIACHO 3aJaHHBIM
napameTpam

[IK 1.2. KontponupoBaTs pabOTy OCHOBHBIX MalIllUH,
MEXaHU3MOB U 000PY/I0BaHUS B COOTBETCTBUU C
MacMOPTHBIMU XapaKTEPUCTUKAMU U 3aJIaHHBIM
TEXHOJOTUYECKUM PEKUMOM.

I1K 1.3. OGecneunBaTh pabOTy TPAaHCIIOPTHOTO
000pynIOBaHUSI.

I1IK 1.4. OGecnieunBaTh KOHTPOJIb BEJICHUS
MPOLIECCOB MPOU3BOJCTBEHHOIO 00CTYKUBAHUS.
ITIK 1.5. BecTu TEXHUYECKYIO U TEXHOJIOTMYECKYIO
JOKYMEHTALUIO.

I1IK 1.6. KoHTponupoBaTh U aHAJIU3UPOBATh
Ka4eCTBO UCXOJHOTO ChIPbS U MPOLYKTOB
oOoraieHus.

1K 2

oOecrieueHue
GYyHKIIMOHUPOBAHUS
CUCTEMBI YIIPaBJICHHSI
OXpaHOM Tpyaa u
IIPOMBIIIEHHOU
0€30MacHOCThIO Ha
y4acTKe

I1K 2.1. OGecneunBaTh MPOU3BOICTBEHHbBIN
KOHTPOJIb 32 COOJTIOICHUEM TpeOOBaHUM
MPOMBIIUIEHHONW 0€30IaCHOCTH.

[IK 2.2. ConelicTBOBaTh 00ECIEYEHHIO
(GYyHKIIMOHUPOBAHUS CUCTEMBI YITPABICHUS OXPaHOU
Tpyna.

I1K 2.3. OGecneunBaTh KOHTPOJIb 32 COOIIOICHUEM
TpeOOBaHMI OXpaHBI TPY/A, BKIIOUAsT COCTOSTHHE
pabouyux MecT U 000pyI0BaHUS HA yYacCTKe.

[1K 2.4. OGecnieunBarh MpoBEACHUE MEPONIPUSITHUH,
HaIPaBJICHHBIX HA CHUKEHHUE MPO(HEeCcCHOHATHHBIX
PHUCKOB.

IIK 3
Opranuzanus
NEATEILHOCTH
nepcoHana

IMPOU3BOACTBCHHOI'O

moApasacjiCHUA

I1K 3.1. OGecnieunBaTh BBIITOJHEHHUE TIJIAHOBBIX
MOKAa3aTeser y4acTKa.

[1K 3.2. AHanu3upoBaTh MPOIECC U PE3YIbTATHI
NEeATEeNbHOCTH MEePCOHAJIa y4acTKa, MJIaHUPOBATh U
OpraHU30BbIBATH MEPOIPUSITHS, HAITPABJICHHbBIC HA
MOBBIIICHUE MPOU3BOJUTENHHOCTU TPY/IA 3 CUET
YCTpaHEHHUsI BCEX BUJIOB MTOTEPD.

IIK 3.3. O0ecnieunBaTh MOTUBALUIO U




MpEANPUATHS o CTUMYJIUPOBAHUE TPYIOBOU EATETLHOCTH

oBoranieHuro nojesHpx |1 oPCOHAla.
11K 3.4. IIpoBOIMTH HHCTPYKTAXKH 110 OXpaHe Tpy/a
HCKOTACHBIX ¥ IPOMBILIICHHOM Oe30I1aCHOCTH.

2. CTpyKkTypa U coaepkaHue 0011e00pa3oBaTeJIbHOM TUCIIHIIIMHBI




2.1. O0bemM TUCUMINIMHBI U BUABI y4eOHOH PadoThI

Bup yueOHoi1 padoThI Oovem 6
yacax*

O0beM 00pa3oBaTeIbHON MPOrPAMMBbI TUCHMILIHHBI 340

B T.4.

OcHoOBHOE coJiepkaHue 278

BT. 4.

TEOPETUUECKOe 00yUeHUE 126

NPAKTUYECKUE 3aHATUS 152

IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE CO/IEPKAHUE 56

(comep:kaHMe MPUKJIATHOTO MOTYJIA)

B T. U.:

TEOPETUUYECKOE 00yUeHUE 4

NPAKTHYECKUE 3aHATUS 52

IMpomexyTouHas aTTecTamus (3K3aMeH) 6




2.2. TeMaTH4YeCKHUI IVIAH U COAEPKAHUE TUCHHMIIUHBI

HauMeHoBaHIe Copnep:xanue yueOHOro marepuasia (0CHoOBHOe U MPo(hecCHOHAIBHO- ObLen DopMUpyeMbI
OPHUEHTHPOBAHHOE), JIA00OPATOPHBbIC H NPAKTUYECKHE 3aHATHS, e
pa3aesioB U TeM . 4acoB
NPUKJIATHOH MOAYJIb (MPU HATMYMH) KOMIIETEeHIM U
1 2 3 4
OcHoBHOE coaep:kaHue
Paszpnen 1. 20
IloBTOpeHue Kypca
MaTeMaTHKH
OCHOBHOM LIKOJIBI
Tema 1.1 Conepxanue yueOHOro MaTepuania
Lenb u 3anaud | bazoBbie 3HaHUS M YMEHHS 0 MaTeMaTUKe B MPO(ECCHOHAIBHON U B
MaTeMaTHUKH IIPU | IOBCETHEBHOM JIESITETbHOCTH.
OCBOEHHMHU KomOuHupoBaHHOE 3aHATHE 2 OK-01, OK-02,
CIIEIMAIbHOCTH OK-03, OK-04,
Tema 1.2 Conepxanue yudeOHOro Marepuaia OK-05, OK-06,
Uucna v BeluMcCiIeHUS. | JIeCTBUS HAJ TMOJOXHUTEIbHBIMU W OTPUILIATEIBHBIMU  YUCIIAMH, OK-07
Bripaxxenus U | OOBIKHOBEHHBIMH U JIECATUIHBIMU APOOSIMH. [IK 1.1, IIK 1.3
npeoOpa3oBaHuUs JeticTBust co creneHsiMu, GopMyJibl COKPAIIEHHOTO YMHOXKEHHS. 2
KomOuHupoBaHHoe 3aHsATHE
Tema 1.3. IIpodeccHnoHAILHO-OPMEHTHPOBAHHOE COJAepkaHue (coaep:KaHHue
['eomerpus Ha | IPUKJIAAHOI0 MOXYJIA)
MJIOCKOCTH Bupl miiockux Guryp u ux mioma/ib.
[IpakTUKO-OpUEHTHPOBAHHbBIC 3aa4H B KypC€ TEOMETPHUM Ha MIIOCKOCTH 2

[IpakTueckoe 3aHATHE




Tema 1.4 Coneprxkanne y4eOHOTO MaTepuaia
[IpoueHTHbBIE [IpocThie MpOULEHTHI, pa3Hble CHOCOObI WX BblUKCIeHUS. CIIOXKHbBIE
BBIYUCIICHUS HPOLICHTHI 4
[IpakTrueckoe 3aHsTHe
Tema 1.5 Conepxanue yueOHOro MaTepuasia
YpaBHeHus u | JIuneiinble, KBaipaTHbIC, IPOOHO-IMHEHHBIC YPABHEHUS U HEPABEHCTBA )
HEPABEHCTBA [IpakTuueckoe 3aHATHE
Tema 1.6 Conepxanue y4eOHOro Marepuania
Cucremsl ypaBHeHui U | CriocoObl pemieHus] CUCTEM JIMHEWHBIX ypaBHeHUU. [loHaTus: matpuia ;
HEPABCHCTB 2x2 u 3x3, onpeaenutens Martpuibl. Meton I'aycca. Cucrtembl
HEJTMHEWHBIX ypaBHEeHUH. CUCTEMbl HEPABEHCTB
KomOuHupoBanHoe 3aHsTHE
Tema 1.7 Conepsxkanue yueOHOro Matepuaia
BxoaHol KOHTpOIb Boruucnenuss u mpeoOpa3oBaHus. YpaBHEHHUS UM HEPABEHCTBA. )
I'eomeTpus Ha IOCKOCTH
Kontposnbhas paborta
Pazgen 2 Ilpsimble u 20
IUIOCKOCTH B
¥pOCTpaHCTBe OK-01. OK-03,
ema 2.1. Conepxanue yueOHOro MaTepuania OK-04, OK-07
OcHoBuble  mnoHsATHA | [Ipeamer crepeomeTpun. OCHOBHBIC TIOHATHS (TOYKa, IpsMasi, ) K 1.1 [IK 1.3
CTEPEOMETPUH. IJIOCKOCTh, MPOCTPaHCTBO). (OCHOBHBIE aKCHOMBI CTEPEOMETPUH. o '
Pacnonoxenue [lepecekaromuecsi, MapajyIeAbHbIE W CKPEUIMBAKOLIMECA IIPSIMBIE.

IIpAMBIX U IIOCKOCTEHN

[Ipr3sHak # CBOMCTBO CKpEIIMBAKOIIMXCS NOpsMbIX. (OCHOBHBIE




POCTPAHCTBEHHBIE (QUTYPHI.

KomOunupoBaHnHoe 3aHsiTHE

Tema 2.2. Conepxanue yueOHOro Matepuaia
[TapannenbHOCTh [Tapamnensubie npsmas W 1iockocTh. Omnpenenenue. I[IpusnHak.
npsAMbIX, MnOpsAMod U | CBoiictBa (¢ JOKa3aTenbCTBOM).  [lapannenpHble  MIOCKOCTH.
IJIOCKOCTH, Omnpenenenue. [Ipusnak. CpoiicTBa (C J0Ka3aTenbCTBOM). TeTpasap u
IJIOCKOCTEN ero omeMmeHThl. [lapammenenunen w  ero snemeHThl.  (CBONMCTBa
IIPOTHUBOMOJIOKHBIX ~TPAHEM W  JUMArOHAIEW  MapaJUIeJICHUIIEA.
[TocTtpoeHnue ceuenuit. Pemenne 3amay.
KomOuHupoBaHHOe 3aHsATHE
Tema 2.3. Conepxanne yueOHOro Marepuaia
IlepnenaukynsapHocts | [leprieHIuKyIsIpHBIC MpsIMbIE. [TapannenbHbie psiMbIE,

MPSAMBIX, IPSIMOU 1

NEPHNCHAUKYJIAPHBIC K IIIIOCKOCTH. HpI/IBHaK NCPHNCHAUKYJIAPHOCTU

MIJIOCKOCTH, npsAMON U mIockocTh. [Joka3zarenscTBo. [lepnenaukynsp u HakKJIOHHAS.
IJIOCKOCTEN [lepnenauxkynsapuble  1mockocTd. [Ipu3Hak nepneHauKyJISIPHOCTH
IUIOCKOCTEH. JI0Ka3aTenbCTBO.
Paccrosaus B mpocTpaHcTBe
KomOnHupoBaHHOE 3aHATHE
Tema 2.4. Conepxanue yueOHOro MaTepuania
Teopema 0 TPEX | Teopema 0 Tpex NEpHEHIUKYIsIpax. JlokazarenbCcTBO. YTOdm MEXIY
HCPICHAUKYAIpax MPSAMOU U ITIOCKOCTBIO. YTOJI MEXAY MIOCKOCTSIMU

KombOunupoBanHoe 3aHsiTHE

Tema 2.5.
[TapannensHele,

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/epKaHUe (CoAepIKaHue
NPHUKJIATHOT0 MOXYJIA)




NEPIEHANKYIISIPHBIE, Axkcuomsl crepeoMeTpuu. IlepnesauKyIsIpHOCTD OPSIMON U INIOCKOCTH,
CKpEIIMBAIOIIHECS napajyieIbHOCTh  JIByX TMPSIMBIX, MEPHEeHIUKYISPHBIX TJIOCKOCTH, 4
psiMbIe NEPHEHANKYISIPHOCTh TUIOCKOCTEN
[IpakTrueckoe 3aHsTHe
Tema 2.6. Conepxanue yueOHOro MaTepuasia
Pemenue 3aga4. | Pacnonoxxenre  mpsMbIX M TUIOCKOCTEH B TPOCTPAHCTBE.
ITpamele 1 muockocty | [leprneHANKYIAPHOCTh M MApaIeNbHOCTh TPSIMBIX W TUIOCKOCTEH.
B [IPOCTPAHCTBE CkpemuBaronuecs npsimple 2
KonTponbsHas pabota
Pa3nen 3. 16
Koopaunarsl |
BEKTOPBI
Tema 3.1 Conepxanue yueOHOro Marepuasia
JlexapToBbl JlekapToBbl KOOpAMHATBHL B IIpocTpaHcTBe. [Ipocreimme 3amaun B OK-02, OK-03,
KOOPAMHATHI B | KoopauHarax. PaccrosgHue Mexay [ByMs TOYKaMH, KOOPAUHATHI 4 OK-04, OK-07
IPOCTPAHCTBE. CEPEIUHBI OTPE3Ka IIK 1.1, IIK 1.3
Paccrosinue MexTy | KoMOMHUpPOBaHHOE 3aHATHE
JBYMSI TOYKaMHU.
Koopaunatel

CCPCANHBI OTPC3Ka

Tema 3.2

Bekropsl B
MIPOCTPAHCTBE.
Yroxa MEXKIY

Conepxanue yudeOHOro Marepuaia

BCKTOpBI CnoxeHue W BBIYHUTAHHE BCKTOPOB.

YMHOXEHHE BCKTOpa Ha 4YHCIIO. KOMHHaHapHLIG BCKTOPBGI. CKaJISIpHOG

B IMPOCTPAHCTRBE.

IMPOU3BCIACHHUC BCKTOPOB. PaznoxeHnue BCKTOpa I10 TpEM




BEKTOPAMH. HEKOMIUIaHApHBIM  BekTopaM. KoopauHarbl BeKTOpa, CKalIsipHOE 6
CkansipHoe IIPOU3BECHUE BEKTOPOB B KOOPAUHATAX, YTOJI MEXIY BEKTOPAMH, yrOJ
MPOU3BEICHUE MEXKy MPSIMOM U MIIOCKOCTBIO, YTOJI MEXK/Yy MIIOCKOCTSIMU. Y paBHEHHE
BEKTOPOB MJIOCKOCTHU. ['eoMeTprUeCcKrii CMBbICI ONIPEAECTUTENS 2X2
KomOunupoBaHHoe 3aHsATHE
Tema 3.3 IIpodeccuoHaIbLHO-OPUEHTHPOBAHHOE coO/lep:KaHue (Ccomep:KaHue
[IpakTuko- NPHUKJIATHOTO MOXYJIA)
OPUEHTUPOBAHHBIE KoopaunatHast miockocTs. BeruuciieHue pacCTOSSHUM WU TJIOIIAJCH Ha
3a/1a4n Ha | mockocTu. KosmuecTBEHHBIE pacyeTsl 4
KOOPIMHATHOM [IpakTrueckoe 3aHsTHe
MJIOCKOCTH
Tema 3.4 Conepxanue yueOHOro MaTepuania
Pemienne 3a1a4. | JlekapToBbl KOOPJWHATHI B MPOCTPAHCTBE. BEKTOpHI B MpPOCTpPaHCTBE.
Koopaunatet u | Clio’)keHHe U BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YMHCIIO.
BEKTOPBI Komnnanapueie BekTOpbpl. CKalsipHOE MPOU3BEICHHE BEKTOPOB.
Paznoxxenue BekTOpa MO TPEM HEKOMIUJIAHAPHBIM  BEKTOpaM.
[Ipocrenimme 3amaum B KoopauHarax. KoopauHarel — BEKTOpA,
paccTosiHME MEXAYy TOUYKaMU, KOOPJAMHAThI CEpPEIUHBI OTpEe3Ka, 2
CKAJISIPHOE MPOU3BEICHHE BEKTOPOB B KOOPAMHATAX, YTrOJd MEXKIY
BEKTOpAMH, YIOJ MEXAy IHpsSMOM U TUIOCKOCTBIO, YIOJl MEXKIY
MJIOCKOCTSAMU
KoHnTposnbHas pabora
Pazgen 4. OcHOBBI 40 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuueckn OK-05, OK-06,




e GyHkuuu

Tema 4.1 Coneprxanne yuyeOHOTO MaTepuaia

Tpuronomerpuueckue | Pagmannas mepa yrima. [IoBOpoT TOYKM BOKPYr Hadanga KOOpJIWHAT.
byHKIIUN Omnpenenenve cuHyca, KOCHMHYCA, TAaHT€HCA M KOTAHT€HCA. 3HAKU

MPOU3BOJILHOTO  YTJIA,
yycia. PamguanHas U
rpajaycHas Mepa yria

CHUHYCa, KOCMHYCa, TAHT'CHCA N KOTAHI'CHCA 110 YCTBCPTIAM. 3aBHUCHUMOCTh
MCXKJYy CHHYCOM, KOCHMHYCOM, TAHI'CHCOM M KOTAHI'CHCOM OJHOI'O H
TOTI'O KC yI'Jia

KomOunupoBaHHoe 3aHsATHE

Tema 4.2

OcCHOBHBIE
TPUTOHOMETPHUUECKUE
TOXKIECTBA.

DopmyIibl IPUBEACHUS

Conepxanue y4eOHOro Marepuania

Tpuronomerpuueckue Ttoxaectsa. CUHYC, KOCHUHYC, TaHI€HC U
KOTAHI'EHC YIJIOB O U - 0. POpMyJIbl IPUBEACHUS

KomOuaMpoBaHHOE 3aHATHE

Tema 4.3

Cunyc, KOCHUHYC,
TaHF€HC CYMMbl H
Pa3HOCTHU JIBYX YIJIOB
CuHyC ¥  KOCHHYC
JIBOMHOTO yria.
DopMyIsl
MOJIOBUHHOTI'O yIJia

Coneprkanue yueOHOro Matepuaia

Cymma u pa3HocTh cuHycoB. CymMMa U pa3HOCTh KOCUHYCOB. CHHYC U
KOCMHYC  JIBOMHOro  yrima. @OopMyJsibl  IIOJIOBUHHOTO  yIJia.
[IpeobpazoBanusi  CyMMBbI  TPUTOHOMETPHUYECKHX  (YHKIIUHA B
NPOU3BEACHUE U NPOU3BENCHUS B  CyMMy.  Bripaxkenue
TPUTOHOMETPUYECKNX  (PYHKIIMI  dYepe3 TaHTeHC IOJOBHHHOTO
aprymenta. [IpeoOpasoBaHusi NPOCTEHIIUX TPUTOHOMETPUUECKHUX
BBIpAKEHU U

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.4
OyHKIWH, 170.¢

Coneprkanue yueOHOro MaTepuaia

Ob6nacTe ompezelieHuss U MHOXKECTBO 3HaueHuil (yHKiui. YETHOCTD,

OK-07
IIK 1.3




CBOMCTBA. CriocoOsbl
3a1aHus PyHKIIUN

HEYETHOCTD, TEPUOIUYHOCTH PYHKIMH. CrocoOb! 3aanus QyHKIIHIMA

KomOunupoBaHnHoe 3aHsiTHE

Tema 4.5
Tpuronomerpuueckue
(GbyHKUIMH, UX CBOWCTBA

Conepxanue yueOHOro Marepuaia

OO6nactb ompeneneHuss U MHOKECTBO 3HAUYEHUN TPUTOHOMETPUUYECKHUX

byHKIHIA. YETHOCTD, HEYETHOCTD, MEPUOJINYHOCTD

1 rpaduKu TpuroHomeTpuieckux (Qpynkuuii. CpoiicTBa M rpaduku QyHKIUNA y =
COS X,y =sIn X,y =tg X, y = ctg x.
KoMOuHupoBaHHOE 3aHsTHE.
Tema 4.6 Conepxanue yueOHOro MaTepuaia
[IpeoOpazoBanue Cixartue u pactspkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKITUH.
rpaduxoB [Ipeo6pazoBanne rpaduKOB TPUTOHOMETPHUECKUX (YHKITHIHA
TPUTOHOMETPHYICCKUX | [IpakTuyeckoe 3aHATHE
byHKIHA
Tema 4.7 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE co/Aep:KaHue (coaep:KaHue
Onucanue NPHUKJIATHOTO MOXYJIA)
IPOU3BOJCTBEHHBIX Ucnons3oBaHne  CBOWCTB  TPUTOHOMETPUYECKMX  (PYHKIUH B
IIPOLIECCOB ¢ | mpodeccHOHATBHBIX 3a/layax
noMouipo  rpadukoB | [IpakTuueckoe 3aHsATHE
byHKIHA
Tema 4.8 Conepxanue yueOHOro MaTepuania
OOpatHbie OGpatHble TpUroHoMeTpuueckue GyHkiuu. Mx coiictBa u rpaduku
TPUT'OHOMCTPUHCCKUC | Ko MGuHMpOBaHHOE 3aHATHE
byHKIAHA
Tema 4.9 Conepxanue yueOHOro Matepuana




Tpuronomerpuueckue
YpPaBHEHUS U

VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X =
a. PelleHne TpPUTOHOMETPUYECKHX YPAaBHEHHM OCHOBHBIX THIIOB:

HEPaBEHCTBA OpPOCTEHIIINE TPUTOHOMETPUUYECKUE ypaBHEHHS, CBOASIIMECS K
KBaJpaTHBIM, PEIIa€MbI€ PA3JI0KEHUEM HA MHOKUTEIM, OJTHOPOIHbIE.
[IpocTetiiiive TPUrOHOMETPUUECKHE HEPABEHCTBA
KomOuHupoBaHHOE 3aHATHE.

Tema 4.10 Conepskanue yueOHOro MaTepuaia

Cucremsl CucTteMbl TPOCTENIINX TPUTOHOMETPUUECKUX YPaBHEHUM

TPUTOHOMETPUYECKUX | KoMOMHMpPOBAHHOE 3aHITHE

YpPaBHEHUU

Tema 4.11 Conepskanue yueOHOro Matepuaia

Pemienue 3ag1a4. | [I[peobpasoBaHre  TPUTOHOMETPUUECKHX  BbIpaKEHUU.  Perenue

OCHOBBI TPUTOHOMETPUYECKUX YPAaBHEHUM M HEPABEHCTB B TOM YHUCIE C

TPUTOHOMETPHHU. UCITOJIh30BAHNEM CBOWCTB (DYHKITHIA.

Tpuronomerpuyeckure | KonrposasHas pabora

byHKIIUN

Paszpnea S.

KommiiekcHbie yuciia

Tema 5.1 Conepsxkanue yueOHOro MaTepuaia

Kowmiiekcubie uncia

IloHsATHE KOMIIJIEKCHOT'O 4YHCJA. COHp}I}KeHHLIG KOMIIJICKCHBIC YHUCJIA,

MOAYJIb W apryMeHT KOMIUIEKCHoro uucia. Popma 3amucu
KOMIUIEKCHOTO  yucia  (reoMeTpuyeckas, TpPUTOHOMETPUYECKas,
anreOpandeckasi). ApudmeTuyeckue ACHCTBUS € KOMIUIEKCHBIMU
YUCIIAMH

KomOunupoBaHnHoe 3aHsITHE




Tema 5.2 Coneprxkanne y4eOHOTO MaTepuaia

[Ipumenenue BrinmonHenne pacdyeToB ¢ MOMONIIBIO KOMIUIEKCHBIX 4ucell. [Ipumepsl

KOMILIEKCHBIX YHCE MCIIOJIb30BaHUS KOMIUIEKCHBIX YU CEIN 4
[IpakTrueckoe 3aHsTHE

Pasznen 6. 40

IIpoussoaHas

GyHkuum, ee

NpuMeHeHne

Tema 6.1 Conepxanue y4eOHOro Marepuania

[TonsiTue Onpenenenre 4UCIOBOM MOCIEIOBATEILHOCTA U CIIOCOOBI €€ 3alaHusl.

MIPOU3BOJHOM. CBolicTBa 4YHMCIOBBIX MOCJHEeA0BaTeIbHOCTEH. OrmnpeneneHue mnpesaena

@opMynbl M IIpaBUWIIA | TOCIEAOBATEILHOCTH. BhIUKMCIEHHE TIPEEIoB MOCIEA0BATEIbHOCTEH. 2 OK-01. OK-02

mup¢pepenumpoBanus | [lpemen ¢yHknuun Ha OeckoHeuHoctd. [lpexen (yHkmMM B TOUKe. OK:O3’ OK: 04’
[Ipupamenue  aprymenra. llpupamenne  dyHknuu.  3agayw, OK—OS’ OK-0 6’
MPUBOAAIIME K TOHATUIO MPOU3BOJHONU. OmnpeneneHue nporu3BOIHOM. OI’{- 07 ’
AJITOPUTM OTBICKAHUS MPOU3BOAHON 0K 1.3
KoMOMHHPOBAaHHOE 3aHSTHE '

Tema 6.2 Conepxanue yyeOHOro MaTepuania

ITpousBoaneie cymmel, | opmynsl auddepenumpoBanus. [IpaBuna quddepenmpoBanus 6

pa3HOCTH KomOuHupoBaHHOE 3aHsATHE

MPOU3BEACHUS,

YacTHOTO

Tema 6.3 Coneprkanue yueOHOro MaTepuaia

[IpousBoHbIC Omnpenenenue cnoxHo GyHkmu. [Ipon3BOIHAST TPUTOHOMETPUUECKIX




TPUTOHOMETPUYECKIX
GyHKITUH.
[IponsBonHas
CIIOKHOUM (PYyHKITUU

dbynkuuii. [IpousBoaHas cinoxHOM QyHKITUU

KomOunupoBaHnHoe 3aHsiTHE

Tema 6.4

Conepxanue yueOHOro Marepuaia

[TonsiTne o | [lonsitue HenpepwiBHOW (PyHKIMH. CBOMCTBA HEMPEPHIBHON (YHKIIUU.
HEIIPEPBIBHOCTU CBsi3b MEX1y HENPEPHIBHOCTHIO U AU HEepeHIUPYEMOCTHIO (DYHKIIMH B
byHKINH. MeTton | Touke. ANTTOPUTM pEIIeHUsT HEPABEHCTB METOIOM HHTEPBAJIOB
WHTEPBAJIOB KoMOuHupoBaHnHoe 3aHsITHE
Tema 6.5 Conepxanue yueOHOro MaTepuania
['eomeTpuueckmit u | [eomeTpudecknii  CMBICT  NPOWU3BOAHOM  (YHKIIMM —  yIJIOBOHU
(Gusndeckuil  cMbICH | KOA(D(OUIIUEHT KacaTelnbHOW K TpaguKy (pyHKIUH B TOYKE. Y paBHECHUE
IIPOU3BOTHON KacatenbHON K rpaduky GyHKIUUA. AJIITOPUTM COCTABJICHUS YPaBHEHUS
KacarenbHOH K rpaduky ¢pyHKuuu y=f(x)
KomOuHupoBanHoe 3aHsTre
Tema 6.6 Coneprxanne yueOHOTO MaTepuaia
Ouspuecknii  cMbICH | DU3NYECKU (MEXaHUYECKH) CMBICT MPOW3BOAHOW — MTHOBEHHAS
IIPOU3BOTHOU B | CKOPOCTb B MOMEHT BpeMeHH t: v = S' (1)
npodeccCuOHAbHBIX [IpakTuueckoe 3aHATHE
3amagax
Tema 6.7 Conepxanue yueOHOro MaTepuania
MOHOTOHHOCTB Bo3pacranne u yObiBaHue (YHKIHUHM, COOTBETCTBUE BO3pACTaHUS U
byHKIMH. Touku | yObIBaHMS (QYHKUMM 3HaKy 0Opou3BOAHOW. IloHsTHE mPOU3BOAHOM
DKCTpEMyMa BBICLIEIO IIOPsAZKA, COOTBETCTBHME 3HAKa BTOPOW IPOU3BOIAHOU




BBINTYKJIOCTH (BOTHYTOCTH) (PYHKITMM Ha OTpe3Ke. 3a/lauu Ha MaKCUMYM

U MuHUMYM. [loHsATHME acUMNTOTBI, CHOCOOBI UX ONPEIEICHHUSL.
Aaroput™m wuccrnenoBaHus (QYHKIMM W TOCTPOCHUSA ee Tpaduka ¢

MTOMOIIBIO MPOU3BOIHOM. [[poOHO-TMHEeHasS QyHKITUS

KomOunupoBaHHoe 3aHsATHE

Tema 6.8
Hccaenosanne
byHKIUH u
nocTpoeHue rpadguxon

Conepxanue yuaeOHOro Marepuaia

UccnenoBanune GpyHKIMM HA MOHOTOHHOCTB M IIOCTPOECHUE IPAPHUKOB.

KombOunupoBanHoe 3aHsiTHE

Tema 6.9 Haubosbuiee
u HalMEHbIlIee
3HAYEHUA (PYHKIINH

Conepxanue y4eOHOro Marepuana

Haxoxxnenue HamOoNblIero M HAaWMEHBIIEro 3HAYeHUWd (QYyHKIHM,
OCTpOEHHE TpaduKOB MHOTOUIEHOB C MCIIOJNb30BAaHMEM armapara
MaTEMATHYECKOTO aHaJIN3a

KombOunupoBaHHoe 3aHsITHE

Tema 6.10
Haxoxnenue
ONTHUMAJILHOTO
pe3yibTara c
TTOMOII[bIO
MIPOU3BOJHOU B
MPAKTUYECKUX 3a7a4ax

IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJEpP:KaHUE (COoaep:KaHue
NPHUKJIATHOTO MOXYJIA)

HaumensIiee n HanOoIbIIIee 3HAUCHUE q)YHKIII/II/I

[IpakTrueckoe 3aHsTue

Tema 6.11
Pemenue 3ajad4.

[IponsBonHas

Coneprkanue yueOHOro Matepuaia

®dopmysl 1 npaBuia nuddepentupoBanus. MccnenoBanue GyHKIuil ¢
NOMOIIBI0 Tpou3BoAHOW. Haubonbllee W HauMeHbIIEE 3HAYEHUS




byHKIUH, ee

byHKIIUU

MIPUMEHEHUE KoHntposnbHas pabora
Paznen 7. 46
MHOrorpaHHukd "
TeJa BpallleHUsl
Tema 7.1 Conepskanue yueOHOro Matepuaia
Bepmunsl, pebpa, | [TorsiTue MHOTOrpaHHWKA. ET0 3JIeMEHTHI: BEpIIUHBI, peOpa, TpaHH.
rpaHd MHOrorpanHuka | /[naronans. CeueHue. BpIyKiible M HEBBITYKIIBIE MHOTOTPAHHUKHU 5
KomOuHupoBaHHOe 3aHsATHE
Tema 7.2 Conepskanue yueOHOro MaTepuaia
[Tpusma, ee | [lonsarue nmpusmel. Ee ocHOBaHus 1 O0KOBbIE TpaHu. BricoTa mpu3MsI. OK-01. OK-02
COCTaBJISIFOLIINE, [Ipsamas u HaknoHHas npusma. [IpaBunbHas npusma. Ee ceuenue 5 OK- 03: OK-0 4:
ceucaue. Ilpsmas u | KoMOMHMpPOBaHHOE 3aHATHE OK-05, OK-06,
MPaBUJIbHAS TTPU3MBI OK-07
Tema 7.3 Conepxanue yueOHOro MaTepuania MK 1.1 TIK 1.3,
[Tapannenenunen, ky6. | [lapannenenunen, cBONCTBa MPSIMOYTOJIBHOTO Mapajuieenumeaa, Kyo.
Ceuenue KyOa, | CeueHue KyOa, mapajienenumnena 5
napajuieyenunea KomOunupoBaHnHoe 3aHsITHE
Tema 7.4 Coneprxkanue yueOHOro Matepuaia
[Tupamuna, ee | [lupamuna u ee »snemeHTsl. Ceuenne mnupamuabl. IIpaBunbHas
COCTAaBJISIIOIINE, NApaMuIa. Y CEUeHHAs MMpaMuia 5

ceuenue. [IpaBunbHas
nupamMuga. Y cedeHHas
nupamMua

KomOuHupoBaHHOE 3aHsTHE




Tema 7.5
bokoBags u 1oiHaAA
MOBEPXHOCTh MPHU3MBI,

IMAUpaMHUIbI

Conepxanue yudeOHOro Marepuaia

[1nomane GOKOBON U MOJTHON MOBEPXHOCTH TPU3MBI, TUPAMU/IBI

KomOunupoBaHnHoe 3aHsiTHE

Tema 7.6

Cummerpust B KyoOe,
napajuienenunesae,
npusMe, upamuie

Conepxanue yueOHOro Marepuaia

CumMeTpusi OTHOCUTENBHO TOYKH, MPSIMOU, TI0ocKOoCcTH. CHUMMETpPHS B
KyOe, mapasuienenurese, npusmMe, MupaMuie

KomOunupoBaHHoe 3aHsATHE

Tema 7.7
[Ipumepsl cummeTpum
B Ipodeccun

IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COAepKaHMe (CoaepkaHue
NMPUKJIAJTHOTO MOIYJIs)

CummeTpusi B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTrueckoe 3ansTue

Tema 7.8 Conepsxkanue yueOHOro Matepuaia

[IpaBuinbHbIE [TonssTne mnpaBuUibHOrO MHOTOrpaHHuka. CBOWCTBAa NPaBUIIBHBIX
MHOTOTPaHHMKH,  HMX | MHOTOIPAHHHUKOB

CBOICTBA [IpakTrueckoe 3aHATHE

Tema 7.9 Conepxanue yueOHOro Marepuaia

Hununnp, ero | Humuunap wm ero »snementsl. CedeHwe UWIMHApa (MapajjieabHOE
COCTaBJISIFOIIIME. OCHOBaHMIO U ocH). Pa3BepTka nununHapa

CeueHnne MUIMHAPA KomOuHupoBanHoe 3aHstue

Tema 7.10 IIpodeccuoHAILHO-OPHEHTUPOBAHHOE COAEpKAHUE (coaep:KaHMe
Konyc, €ro | MPUKJIAJTHOTO MOXYJIs)

COCTaBJISOIIHME. Konyc u ero snementsl. Ceuenune KoHyca (mapauielibHOe OCHOBaHUIO U

CeueHune KoHyca

IPOXOJsIlee Yepe3 BEPIINHY ), KOHMUecKue ceueHus. PazpepTka koHyca




KomOunupoBaHHoe 3aHsATHE

Tema 7.11 Coneprxanne yuyeOHOTO MaTepuaia
VY ceueHHbIN KOHYC. | YceueHHbI kKoHyc. Ero oOpa3syiomas u Beicota. CeueHrue yCce4yeHHOro
CeueHMe yCEYEHHOTIO | KOHyca
KOHycCa KomMmOuHupoBanHoe 3aHsaTre
Tema 7.12 Coneprxkanne yu4eOHOTO MaTepuaia
Hlap wu cdepa, ux | Ilap u chepa. Bzaumuoe pacmnonoxenue chepsl u mockoct. CeueHue
CCUCHMS mapa, chepsl
KomOnHupoBaHHOE 3aHATHE
Tema 7.13 Conepxanue yueOHOro MaTepuasia

[Toustue 00 o00BEME

[Tonssitue 06 o60beme Tema. OOBeM Kyba H  HPSMOYTOJIBHOTO

Tena. OtHowenue | napamienenunena. OobeM npusMbl U muauHApa. OTHOIIEHHE 00BEMOB
00BEMOB  NOAOOHBIX | MOAOOHBIX TEJI. [ €OMETPUYECKHIA CMBICI OTIPEACTUTENS 3-TO MOPSIKA
TN KomMOunmnpoBanHoe 3aHstue

Tema 7.14 Conepxanue y4eOHOro MaTepuania

O0beMbl u  momany | O0beMbl mUpamMuIsl B KoHyca. O0beM mmiapa. [lnomaau moBepxHOCTeH

ITOBEPXHOCTEH TEJ

TCI

KomOuanpoBaHHOE 3aHATHE

Tema 7.15
KomOunarmn
MHOTOT'PAHHHUKOB U TEJ

Coneprkanue yueOHOro Marepuaina

KomOuHamm reoMeTpu4eckux Tei

HpaKTI/I‘ICCKOC 3aHATUC

BpaIleHUs
Tema 7.16 ConepxaHue y4eOHOro Marepuana
['eomerpuyeckue Hcnonp3oBaHne KOMOWHAIMM MHOTOTPAHHUKOB W TEJI BpAICHUS B




KOMOMWHAIINU Ha

IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4axX

MpaKTUKeE [IpakTHueckoe 3aHsTHE
Tema 7.17 Conepxanue yueOHOro Matepuaia
Pemienune 3a71a4. | OOBEMBI U IJIONIA/IA TIOBEPXHOCTH MHOTOIPAHHUKOB U TEJl BPAILICHUS )
MHororpaHHUKH u | KonrponbsHas padota
TeJia BpallleHUs
Paszen 8. 14
IlepBooOpa3nas
Gynkuum, ee
NpuMeHeHue
Tewma 8.1 Coneprkanue yu4eOHOTO MaTepuaia OK-01, OK-02,
[TepBooOpazHas 3ajaya 0 BOCCTAHOBJICHUU 3aKOHA JIBUKEHHUS 1O U3BECTHOW CKOPOCTH. OK-03, OK-04,
byHKIUN. IIpaBuna | [lonsitue uHTerprpoBanusi. O3HAKOMIICHUE C MOHSATUEM HWHTErpaia u OK-05, OK-06,
HaxO0XKJICHUS nepBooOpazHoit nnsi ¢ynkuuu y=f(x). Pemienue 3amay Ha CBs3b OK-07
EpPBOOOPA3HBIX nepBooOpa3HON U €€ MPOU3BOAHOW, BBIYHMCIEHHUE MEPBOOOPa3HON s 2
nanHoi ¢pynkuuu. Tabmuma Gopmyn sl HaXOXKIEHUS TEPBOOOPA3HBIX.
N3yuenue npaBuia BEIYMCICHUS IEPBOOOPA3ZHOM
KomOuHupoBanHoe 3aHsTHE
Tema 8.2 Conepxanue y4eOHOro MaTepuania
[Tmomanp 3amayu, NOPUBOJAIIME K TMOHSTHIO OIPEAECICHHOIO HWHTEerpajga — o
KPUBOJUHENHOM BBIYMCJICHUU IUIOIIAJM KPHUBOJMHENHON Tpamnenuu, O NepeMEeleHUH
tpaneuuu.  Dopmyna | touku. [loHaTne omnpenenéHHOro uHTerpana. l'eomeTpuyeckuil u
Heprotona — JleliOHMIa | pu3nYecKuii CMBICH ONpeaeaeHHOro nuterpana. ®opmysia Herorona— 2

JleitOHUMITA




KomOunupoBaHHoe 3aHsATHE

Tema 8.3 Coneprxanne yuyeOHOTO MaTepuaia

Heonpenenenneli | [loHaTHe HEONpeAEEHHOTO HHTETpalIa

ONPEIECIICHHBIN KomOuHupoBaHHoe 3aHsATHE 2

WHTErpajbl

Tema 8.4 Coneprxkanne yaeOHOTO MaTepuaia

ITonsTue 00 | 'eoMeTpUYECKHUI CMBICIT OMPEICICHHOTO HHTErpasia

ONPEIEIICHHOM KoMOuHupoBaHnHoe 3aHsITHE 2

WHTErpaje KaK

IJIOIAIN

KPHUBOJIMHENHON

Tparneuuu

Tema 8.5 IIpodeccHuoHAILHO-OPHEHTHUPOBAHHOE COAEpKAHUE (coIep:KaHMe

OnpeneneHHbIn NPHUKJIATHOTO MOXYJIA)

WHTErpaj B )KU3HU ['eomeTpuyecknii  CMBICT  ONpENENIEHHOro uHTerpana. @opmyna
HeroTona - Jleitbnuia.
Pemenne 3agau Ha IpUMEHEHUME MHTErpana Uil  BBIYHUCICHUS
($u3MYEeCKUX BEJIMYUH U TUIOLIA/IeH 4
[IpakTHueckoe 3aHATHE

Tema 8.6 Conepskanue yueOHOro MaTepuaia

Pemenue 3agad. | [leppooOpaznas gpynkuuu. IIpaBuna HaxoxaeHus nepBooOpasHbix. Ee

[TepBoobOpazHas IPUMEHEHUE 2

byHKIUH, ¢¢ | KonTpospHas pabora

IPUMEHEHUE

Pa3znen 9. 18 OK-01, OK-02,




CTrenneHH H KOPHM.
Crenennasi pyHKuusi

Tema 9.1
Crenennast (yHKUHS,
€€ CBOMCTBA

Conepxanue yueOHOro Marepuaia

[lonaTHE KOpPHS N-OM CTENEHW W3 ACUCTBUTEIBHOIO 4uciia. OyHKIUU

y = VX ux cBoiicTBa u rpaduxy. CBOHCTBA KOPHS N-0i CTEIEHH

KomOunnpoBaHHOE 3aHATHE

Tema 9.2
[IpeoOpazoBanue
BBIPKEHUH C KOPHAMU
N-Ol CTENEHU

Coneprkanue yaeOHOro Marepuaina

[IpeobpazoBaHue UppallMOHAIBHBIX BhIpaKEHUN

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 9.3
CBoNCTBAa CTEIIEHU C

Coneprxanue yueOHOro Marepuaia

IlonsiTHE cTENEHM ¢ JTHOOBIM palOHAJIBHBIM ITOKA3aTCJICM. CrerneHHbBIC

palrOHaTbHBIM U | QyHKIIUU, UX CBOMCTBA U TpaduKh

JNEHCTBUTEIIbHBIM KomOnHupoBaHHOE 3aHATHE

MOKa3aTeIIMU

Tema 9.4 Conepxanue yueOHOro Marepuasia

Pemenue PaBHOCUIBHOCTH HppALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. MeTOIbI
UppalMoOHaIbHbIX UX peuieHus. Pelienue nuppaioHaibHbIX YPAaBHEHU U HEPABEHCTB
ypaBHEHUI 1 | KoMOMHUPOBAHHOE 3aHSTHE

HEPABCHCTB

Tema 9.5 Conepxanue yueOHOro MaTepuania

CreneHM ©  KOpHHU.
CrenenHas pyHKIUSA

Omnpenenenue creneHHor QyHkiuu. VMcnonb3oBaHue ee CBOMCTB Mpu
pelIeHUH YPAaBHEHUN U HEPABEHCTB

KontponbHas pabora

OK-03, OK-04,
OK-05, OK-07
TK 1, TIK 2




Pa3nen 10. 18
Ioxa3zarenbHast

pyHkuus

Tema 10.1 Conepxanue yueOHOro Matepuaia

[Toka3arenbHas CreneHb ¢  TNPOU3BOJIBHBIM  JICHCTBUTEIIBHBIM  MOKa3aTeJIEM.

GbyHKLHS, ee CBOMCTBA

Ompenenenue TmoOKa3aTeNbHOW (YHKIMHM, €€ CBOWCTBA U Tpaduk.
3HaKOMCTBO C TPUMEHEHHUEM IOoKa3aTenbHOW (yHKIMKU. PemieHue

MOKa3aTeNbHbIX YpaBHEHUN (PYHKIIMOHATBHO-TpadUUECKUM METOJ0OM 4
KomOuHupoBaHHOE 3aHsTHE
Tema 10.2 Conepxanue yueOHOro MaTepuaia
Pemenue Pemienne  moka3zarenbHBIX ~ YpaBHEHUH  METOJOM  YpaBHUBAHUS
MOKA3aTEIbHbBIX noKasarTeseH, METOJIOM BBEJICHUS HOBOM MIEPEMEHHOM,
ypaBHEHUI U | QyHKIIUOHATBHO-TPAPUIECKUM METOAOM. PeleHne moka3aTeabHbIX 8
HEpPABEHCTB HEPABEHCTB
[IpakTrueckoe 3aHsTue
Tema 10.3 Coneprxanne yueOHOTO MaTepuaia
Cucremsbl Pemenune cucrem nokasaresbHbIX YpaBHEHUN
MMOKa3aTEIbHbBIX KomOunupoBaHnHoe 3aHsITHE 4
YPaBHEHUMU
Tema 10.4 Coneprxkanne yyeOHOTO MaTepuaia
Pemenne 3a1a4. | PemieHne  moka3aTeNbHBIX ~ YpPaBHEHHM  METOJOM  YpaBHHBaHUS
[Toka3arenbHas IoKa3zaTejaed M METOAOM BBEJICHHUS HOBOM IEepeMeHHOHN. Pemienue
byHKUIUS MOKa3aTeNbHbIX HEPABEHCTB 2

Kontposnbhas paborta

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07




Pa3nen 11. 30

Jlorapu¢gmsi.

Jlorapudgmuyeckasn

GyHxuus

Tema 11.1 Coneprxkanne y4eOHOro MaTepuaia

Jlorapugpm yucia. | Jlorapudm yucna. JlecaTnyHblii ¥ HATYPAJIBHBIN Jorapu(Mbl, YUCIIO €

Jecarnunbii 1 | KomOuHUpOBaHHOE 3aHSTHE

HaTypaJbHBIH 4

Jorapu(Msbl, YUCIIO €

Tema 11.2 Conepxanue yueOHOro MaTepuania

CaoiicTBa CsoiictBa norapudmon. Oneparus J1orapupMupOBaHUS.

Jorapu@mos. KomMOunmnpoBanHoe 3aHstue 6

Onepanus

JorapuMUpOBaAHUS

Tema 11.3 Conepxanue yyeOHOro MaTepuania

Jlorapudmuueckas Jlorapupmuueckast pyHKIUS U €€ CBOMCTBA

(Gynkus, ee cBolictBa | KOMOMHMPOBAHHOE 3aHSATHE 4

Tema 11.4 Conepxanue yyeOHOro MaTepuasia

Pemenue [Tonsitue norapudmuueckoro ypaBHeHus. Onepanusi MOTEHIUPOBAHMUSL.

JorapupMUUECKUX Tpu OCHOBHBIX METOAA PEIICHHUS JOrapu(pMUUYECKUX YPABHEHUM:

ypaBHEHUH U | pyHKIMOHANBHO-TpAaQUUECKUI, METOJ  INOTEHUUPOBAHUS, METOA

HEPABEHCTB BBEJICHMs HOBOM nepemeHHoM. JlorapupmMuueckrie HepaBeHCTBa 8
KoMOuHMpoBaHHOE 3aHsTHE

Tema 11.5 Coneprxkanne y4eOHOro MaTepuaia

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
TIK 1, TIK 2




CucreMsl

AJITOPUTM  pPEIIEHUsI CUCTEMbl  ypaBHEHUH. PaBHOCHJIBHOCTH

JorapupMUIECKUX JorapuMUYECKUX YPaBHEHUI U HEPABEHCTB

YpaBHEHUI KomOuHupoBanHoe 3aHsTHE 2

Tema 11.6 IIpodeccnoHAIbHO-OPUEHTUPOBAHHOE COepkaHue (Coaep:KaHue

Jlorapudmer B | MPUKJIAIHOTO MOXYJISA)

MPUPOJIE U TEXHHUKE [Ipumenenue norapudma. Jlorapudmuueckas cnupans B npupoje. Ee
MaTeMaTHYECKUE CBOMCTBA 4
[IpakTHueckoe 3aHsTHE

Tema 11.7 Conepxanue yueOHOro MaTepuaia

Pemenue 3anad. | Jlorapudmuueckas GbyHKIUS. Pemenue IIPOCTEUILNX

Jlorapu@msl. Jorapu(pMUYECKUX YpaBHEHU I 2

Jlorapupmuueckas KoHTposbHas paborta

byHKIHS

Pa3znen 12. 10

MHo:xecTBA.

JJIEeMEHTbl  TEOPUH

rpa¢gos

Tema 12.1 Conepxanue yyeOHOro MaTepuania

MHuoxecTBa [Tonsarue muoxecta. [logMHO)ecTBO. Onepaiyiu ¢ MHOKECTBAMU
KomOuHupoBaHHOE 3aHsATHE 2

Tema 12.2 ITpodeccuoHATILHO-OPUEHTUPOBAHHOE COJepP:KaHue (COopep:KaHue

Onepanuu C | IPUKJIATHOTO MOJYJIf)

MHOXECTBaMU Onepanuu ¢ MHOXKECTBaMHU. PerieHue npukiIaiHbIX 3a/1a4
[IpakTrueckoe 3aHATHE 2




Tema 12.3 Coneprxkanne y4eOHOTO MaTepuaia
['pador [Tonsitue rpada. Ces3HbIM rpad, 1epeBo, MUKI Ipad HaA TIOCKOCTH
I[IpakTnueckas pabora 4
Tema 12.4 Conepxanue yueOHOro MaTepuasia
Pemienune 3aga4. | Onepauuu ¢ MHOXecTBamH. OIMCaHUE peAIbHBIX CHUTyallud C
MuoxectBa, I'padpl U | moMomsio MHOXECTB. [IpuMeHeHre TpadoB K PEIICHHUIO 3a1a9
UX IPUMEHEHHE KonTponsHas pabora 2
Pa3gen 13. DjaeMeHTHI 26
KOMOMHATOPHUKH,
CTATHCTHKH M TEOPUH
BEPOSITHOCTEH
Tema 13.1 Conepskanue yueOHOro MaTepuaia
OcHoBHble  moOHATHA | [IepecTaHOBKH, pa3MEICHUS, COUCTAHMS.
KOMOMHATOPUKHU 4
KomOuHupoBanHoe 3aHsTHE. OK-01, OK-02,
Tema 13.2 Conepxanue yyeOHOro MaTepuania OK-03, OK-04,
CoObiTue, BeposITHOCTb | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TEOpeMbI O BEPOSTHOCTH OK-05, OK-07
coObIThs. CIOXKEHHE U | CyMMBI COOBITHI. Y CIIOBHAsI BEPOSTHOCTh. 3aBHCUMBIC W HE3aBHCHMBIC 1K 3
YMHOXEHHUE cooOpITHs. Teopembl 0 BEpOSTHOCTH ITPOU3BENCHUS COOBITHIA.
BEPOATHOCTEN KomOuHMpoBaHHOE 3aHATHE 4
Tema 13.3 IIpodeccHnoHAILHO-OPMEHTHPOBAHHOE COJAepkaHue (coaep:KaHHue
Beposarnocth B | IPUKJIATHOT0 MOYJIA)
npodeccCuOoHAbHBIX OtHocuTeNnbHAasT 4YacToTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH.
3a/1ayax Cratuctuueckoe ompenesieHHne BeposiTHOCTU. OIlEeHKa BEPOATHOCTH
COOBITHS 4




[IpakTrueckoe 3aHsTHE

Tema 13.4 Coneprxanne yuyeOHOTO MaTepuaia
JluckperHas Bunpl cnywaiisbix BenuuuH. OnpeneneHue NUCKPETHOM CIly4auHON
CllydailHasi BEIIMYMHA, | BEIMYMHBI. 3aKOH pachpeesieHUs] TUCKPETHON CIy9ailHOW BEJIMYUHBIL.
3aKOH ee | Ee uncioBbie XapaKTepUCTUKH 4
pacrpeeneHus KomOuHupoBaHHOe 3aHATHE
Tema 13.5 Coneprxkanne yueOHOTO MaTepuaia
3anauu Bapunammonusii  psn.  Ilomurom  wactor u rucrorpamma.
MaTeMaTU4eCKOn Craructuueckue XapakTepUCTUKU psiaa HaOMI01aeMbIX JTaHHBIX
CTaTUCTUKHU KomOuHupoBanHoe 3aHsTHE
4
Tema 13.6 IIpodeccHuoHAILHO-OPMEHTHPOBAHHOE COAepkKaHUe (coaep:KaHHue
CocraBnenue TaOJUIl ¥ | MPUKJIATHOTO MOY/JIs1)
auarpaMm Ha npaktuke | [leppuunas oOpaOoTka cTaTUCTUYECKUX MOaHHbIX. [paduueckoe ux
npeacrasieHue. Haxoxaenue cpeiHuX XapaKTepUCTUK, HAOII0aeMbIX
JTAHHBIX 4
[IpakTHueckoe 3aHATHE
Tema 13.7 Coneprxkanne ydeOHOTO MaTepuaia
Pemenne 3aJa4. | DeMeHTbl KOMOMHATOpuKH. (CoObITHE, BEPOATHOCTH  COOBITHSL.
DJIEMEHTHI CrioxeHre U YMHOKEHHUE BEPOSITHOCTEMN
KOMOMHATOPHKH, KonTponsHas paborta 2
CTaTUCTUKU U TEOPHUU
BEPOSITHOCTEM
Pa3nen 14. 28 OK-01, OK-02,




YpaBHeHus ]|

HepaBeHCTBA

Tema 14.1 Coneprxkanne yueOHOro MaTepuaia

PaBHOCHIIBHOCTH PaBHOCUNBHOCTD ypaBHEHUU W HepaBeHCTB. Omnpenenenusi. OCHOBHBIE
ypaBHEHUI U | TEOpEMbl PABHOCWIBHBIX TEpPEX0JaX B YPAaBHEHUSX M HEPaBEHCTBAX.

HepaBeHCTB.  OOmiue
METO/IbI PEIICHUS

OO6mre MeToIbI PEICHHS YpaBHEHHI: TTepeXo] OT paBeHCTBA (QYHKITUH
K paBEHCTBY apryMEHTOB JUIS MOHOTOHHBIX (yHKIHH, MeETO[
pasoKeHUST Ha MHOMKUTEIH, METOJ] BBEICHHS HOBOW IEPEMEHHOM,
byHKIMOHATBHO-TPAadUIECKUN METOT

KomOuHMpOBaHHOE 3aHATHE

Tema 14.2
['paduueckuit  meron
pelieHnsl  ypaBHEHM,

Coneprxanue yueOHOro Marepuaia

OOurme MeToabl peIIeHUs] HEPAaBEHCTB: TEPEXO0Jl OT CpaBHEHUS
3HAYeHUH (QYHKIUHA K CPaBHEHUIO 3HAYCHWH AapryMEHTOB IS

HEPaBEHCTB MOHOTOHHBIX  (DYHKIMH, METOJ HHTEpPBAJIOB, (YHKIHOHAIBHO-
rpaduueckuit meton. I'paduueckuil mMeToa pelieHuss ypaBHEHUU W
HEPaBEHCTB
KomOuanpoBaHHOE 3aHATHE
Tema 14.3 Conepxanue yyeOHOro MaTepuania
YpaBHeHus u | Onpenenenne MoxayJia. Packpeithe MOZAyJsl 10 ONPEIETIEHUIO.
HEpPAaBEHCTBA ¢ | IIpocrenmme ypaBHeHHMss W HepaBeHCTBa ¢ moayieM. [Ipumenenue
MOJIyJIEM PAaBHOCWIBHBIX TIEPEXOJIOB B OIPEIACICHHBIX THUIMAX YPABHEHUU U
HEPABEHCTB C MOAYJIEM
KombOunupoBanHoe 3aHsiTHE
Tema 14.4 Conepxanue ydeOHOro MaTepuasia

OK-03, OK-04,
OK-05, OK-06,
OK-07




YpaBHeHUs U | 3HakOMCTBO c mapameTrpom. [Ipocreiiiirie ypaBHEHUSI U HEPABEHCTBA C
HEpPABEHCTBA C | mapamMeTpom

rapaMmeTpaMu KomOuHupoBanHoe 3aHsTHE

Tema 14.5 IIpodeccuoHAILHO-OPMEHTHUPOBAHHOE COAepkKaHUE (coaep:KaHHe
CocraBnienue Y | IPUKJIATHOTO MOTYJIA)

pelIeHue Petienue TekcTOBBIX 3a7a4 MPOPECCUOHAIBHOTO COICPKAHUS
npodeccuoHaAbHBIX [IpakTuueckue 3aHATHS

3a1a4 ¢ [OMOUIBIO

YPaBHEHUM

Tema 14.6 Conepxanue y4eOHOro Marepuania

Pemenne 3amad. | OOume METOJbl pEeIleHHUs ypaBHEHUW. YpaBHEHUS U HEPABEHCTBA C
YpaBHeHus U | MOZYJIEM H C ITapaMeTpaMu

HEpPaBEHCTBA [IpakTuueckoe 3aHATHE

IIpomexyTouHast arrectaums (JK3aMeH)




Bcero:

340




3. YciaoBus peaqn3aiuu MPOrpaMMsbl 0011e00pa30BaTeIbHOM TUCHHIITHHBI

3.1. Juis peanu3anuy NpOrpaMmbl AMCUMILTHHBI J0JKHBI ObITH MPEAYCMOTPEHbI
cleAyIoIye creluaJbHble IOMelIeHn

Peanu3zanus nporpaMMbl AUCHUIUIMHBI TPeOyeT HAIMYUSL yueOHOTo KaOuHeTa
MaTE€MaTHUKHU.

O6opynoBanue yueOHOro KabuHera:

- IOCA/I0YHBIE MECTa MO0 KOJMYECTBY 00YUaIOIINXCS;

- pabodee MeCTo MpernoaBaTelis;

- KOMIUIEKT y4e€OHO-HATJISIHBIX TTOCOOUIA;

- KOMIUIEKT JICKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJ]aHUS U1 KOHTPOJIBHBIX PadoT;

- mpo¢heCCUOHATBPHO OPUEHTHPOBAHHBIC 3aaHUS;

- MaTepHalibl 9K3aMeHa.

TexHudeckue cpeacTBa 0OyUICHHUS:

- IEPCOHATBHBIA KOMITBIOTEP C JTUIIEH3MOHHBIM IIPOTPAMMHBIM 00€CTICUCHUEM;

- IPOEKTOP C SIKPAHOM.

3.2. UndopmannoHHoe odecrieueHre 00yueHust

1. Ans peanuzanuu nporpaMmMbl OUOIMOTEUHBIN (OHT 00pa30BaTebHON OpraHu3aIuu
JOJIKEH UMETh NIeYaTHbIEC U/WUITH 3JIEKTPOHHBIE 00pa3oBaTesbHbIe U UH(OPMALIMOHHbBIE
pecypchl, pEKOMEHI0BaHHBIE JIJIs1 UCIIOJIB30BAaHUS B 00pa30BaTeIbHOM IIpoLEecce, He
CTaplle IATH JIET C MOMEHTA U3/IaHus.

OcHOBHBIE TeYaTHBIE n3JgaHusd

1. Maremaruka: ydyeOnuk/ bammakoB M.U.- 2-e¢ w3xd., crep. - M: KHOPVYC,
2019. (Cpennee mpodeccHOHAIBHOE 00pPa30BaHME)

2. MaremaTtuka: anreOpa M Hayajga MAaTeMaTHYEeCKOrO aHalin3a, T'e€OMETpHs.
Anrebpa u Hauana mateMartuueckoro ananuza. 10-11 xmace. Anumon 1. A., Konsirun
KO.M., TkaueBa M.B. u apyrue. - M: IIpocseienue, 2022.



3. Marematuka: anreOpa ¥ Hayala MaTEeMaTHYECKOrO aHaJM3a,
reomeTpus. ['eomerpus. 10-11 kiacc. Aranacss JI.C., byry3zos B.®., Kagomies
C.b. u npyrue. - M: IIpocsemenue, 2022.

4. Marematuka: anrebpa W Hadajlla MaTeMAaTHYECKOTO aHalu3a,
reomeTpus. 10—11 kmaccel. Anrebpa W Hayajga MaTeMaTH4YeCcKoro aHanau3a. B 2
4. Yactp 1: YueOHuK i ydamumxcs o0pa3zoBaTelbHbIX Opranu3anuii (0a30Bbii
ypoBenb)/Mopakosud A.T'., CemenoB I1.B.; Hacts 2. 3agaunuk i y4qamuxcs
oOpa3oBarenbHbIX oOpraHu3amuii (6a30BbIii  ypoBeHb)) Mopakosuu A.I'. u
npyrue; noja penakuuert Mopakosuua A.I'. - M: MaeMo3uHa, 2018.

6. Marematuka: anredpa u HayaJa MaTEMaTHYECKOrO aHaju3a,
reomeTpusa. AnreOpa W Hayala MaTemMaTH4eckoro ananmu3a. 10 kiacc.
Hukonbckuit C.M., IloranoB M.K., PemernuxkoB H.H. wu npyrue. -
M: IIpocsemenue, 2021.

7. MaremaTtuka: anaredpa M Hayaja MaTEMaTHYECKOro aHaju3a,
reomeTpusa. Anrebpa ¥ Hayala MaTeMaTH4YecKoro aHanmu3a. 11 kiacc.
Hukonbckuit C.M., IloranoB M.K., PemernuxkoB H.H. u gpyrume. -
M: IIpocsemenue, 2021.

8. MaremaTtuka: anreOpa W Hayajlla MAaTeMAaTHYECKOTO aHaJM3a,
reomeTpusi. ['eometpus.10-11 knacc. [ToropenoB A.B. Marematuka: anredpa u
Hayalla MaTeMaTUYeCKOro aHaimsa, reomerpus. ['eomerpusa.l0-11 xkmacc.
[Toropenos A.B. - M: IIpocsemienue, 2019.

9. Maremaruka: anrebpa © Hayajga MaTeMaTHUYECKOro aHaIM3a,
reomeTpus. ['eomerpus. 10 knacc. Anexcanapos A.Jl., Bepnep A.JL., Proxux
B.W. - M: IIpocsemenue, 2021.

10. Maremaruka: anrebpa W Hayajga MaTEMaTHYECKOrO aHAM3a,
reomeTpus. ['eomerpus. 11 knacc. Anexcanapos A.Jl., Bepnep A.JL., Proxux
B.W. - M: IIpocsemenue, 2021.

11. MaremaTuka: anreOpa W Hayajla MaTeMaTHYEeCKOTO aHaJn3a,
reometpus. 10 knacc. Bepuep A.JL., Kapn A.Il. U3narensctBo "IIpocBemienue".

12. Maremaruka: anrebpa M Hadajla MaTeMaTHYECKOTO aHau3a,
reometpus 11 knacc. Bepuep A.JL., Kapn A.Il. U3agatensctBo "[IpocBemenue".

13. MatemaTuka: anredpa W Hayajla MaTeMaTHYECKOro aHaiu3a,
reoMmeTpusa. Anrebpa W Hayajma MaTreMaTHYeCKOro aHaim3a (B 2 yacTiax) (B 2
gacTsx). 10-11 kmacc. Yacte 1: Mopakosuu A.I'., CemenoB II.B.; Yacte 2:
Mopakosuu A.I'. u gpyrue; noa penakuuet Mopakosuua Al. "WOILL
MHEMO3NHA".

14, MaremaTtuka: anreOpa W Haudajla MAaTEeMaTUYECKOTO aHalu3a,
reoMmetpusa. Anredpa u Havana mMaTemMaTudyeckoro ananmsa. 10 kimacc. MypaBun
I'.K., Mypasuna O.B. U3narensctBo "[IpocBemienue".



15. Marematvka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHaJm3a,
reomeTpud. Airedpa U Havyajia MaTemMaTudyeckoro aHanuza. 11 kiacc. MypaBun
I'.K., Mypasuna O.B. U3narensctBo "[IpocBemenue".

16. Maremaruka: anrebpa M Hayajla MaTeMaTHYECKOrOo aHalu3a,
reomerpus. [l'eomerpma. 10 xmacc. CmupnoB B.A., CwmmprHoBa UWN.M.
"UznarenscTBo "[IpocBenienue".

17. MatemaTuka: airedpa W Hayajla MaTeMaTHYEeCKOro aHajiu3a,
reomerpusa. leomerpus. 11 kmacc. CmuprHoB B.A., Cmupnoa W.M.
N3 narenscTBO "[IpocBenienue.

18. Maremaruka. ['eomerpus. 10 kmacc. Mep3msik A.I'., HomupoBckuit
H.A., Tlononckuit B.b., fAxup M.C.; nox penakuueit Ilomonsckoro B.E.
N3 narenscTBO "[IpocBenienue".

19. Maremaruka. ['eomerpus. 11 kmacc. Mep3msak A.I'., HomupoBckuit
H.A., Tlonouckuit B.b., SAxup M.C.; nox penakuueir Ilogonsckoro B.E.
"UznarensctBo "[IpocBemienne”.

20. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHaiu3a,
reomeTpusi. Anredpa U Hauajga MareMaTudeckoro ananusa. 10 kinacc. BuieHkuH
H.41., Usames-Mycartos O.C., HIBapuoypa C.U. "MOL MHEMO3MHA".

21. Marematuka: anrebpa W Hayaja MaTeMaTUYECKOTO aHalu3a,

reomeTpusi. Anredpa U Hauajga MaTeMaTU4eckoro aHanuza. 11 kmacc. Bunenkun
H.4., UBame-Mycaros O.C., llIBapuoypn C.1. "MOL] MHEMO3MHA

2. DJIeKTPOHHbIE U3IAHUS

1. Beepoccuiickue untepuer-onumnuansl. - URL: https://online-olympiad.ru /
(mara oopamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIN.

2. Enunas xomnekmus udpoBeIx 00pa3oBaTeIbHBIX PECYPCOB. -
URL.: http://school-collection.edu.ru (mara ooparuenus: 08.07.2022). - Tekcr:
ANEKTPOHHBIN.

3. Nudopmarnmonnas cucrtema « EquHoe okHO jJocTyna K

obpa3zoBaTenbHbIM pecypcamy». - URL: http://window.edu.ru/ (mara
oOpamenus: 02.07.2022). - TekcT: 2IeKTPOHHBIH.

4. Hayunas snekrponnas ouodnuoreka (HOB). - URL:
http://www.elibrary.ru (mara ooparuenus: 12.07.2022). - TekcT: 3JIeKTPOHHBIH.

5. OTkpeIThIi KOUTEK. Matemaruka. - URL: https://mathematics.ru /
(mara oopamenus: 08.06.2022). - TekcT: 3ME€KTPOHHBIN.
6. [ToBTOopuM mMatematuky. - URL: http://www.mathteachers.narod.ru

/ (nata obpamenus: 12.07.2022). - TeKCT: 2IEKTPOHHBIH.
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https://mathematics.ru/
http://www.mathteachers.narod.ru/

1. CrnpaBOYHHUK 10 MaTEMAaTHKE JJIsI ITKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara oOparenus:
12.07.2022). - TekcT: 3IeKTPOHHBIN.

8. Cpenusis MaTeMaTnueckas UHTEpHeT mikoia. - URL:
http://www.bymath.net/ (mara oopamenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIN.

Q. ®denepanbHbIi nopran «Pocculickoe oOpazoBaHuey. -

URL: http://www.edu.ru/ (nmata obpamenus: 02.07.2022). - Tekcr:
3JICKTPOHHBIMN.

®denepanbHbIi LHEHTP UH(OPMAIIMOHHO-00pa3oBaTebHbIX pecypcoB. - URL:
http://fcior.edu.ru / (nata obparenus: 01.07.2022). - TekcT: 31eKTPOHHBIH
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4. KOHTPOJIb U OlleHKA Pe3yJIbTATOB 0CBOEHHS 00111e00pa30BaTeILHOM

AUCIHUITIINHBI

KoHTpoJIb U OlleHKa Pe3yIbTaTOB OCBOCHHS 00111€00pa30BaTENbHON TUCIUTITHHBI
PaCKPBIBAIOTCA Yepe3 AUCITUTUTMHAPHBIE PE3yJIbTaThl, HAPABICHHBIE HA
dbopMupoBaHue 00MUX U MPOodhecCHOHATHHBIX KOMIIETCHIIUM 110 pa3jesiaM 1
TEMaM COJIep)KaHUsl y4eOHOTO MaTepuaia.

Oomasi/npodeccuonanbuas | Paznen/Tema Tun oneHoOYHbIX
KOMIIETeH U sl MepOoNpPUATHS
OK 01. Beibupars cioco6sl | P 1, Tema 1.1, 1.2, 1.3 IT-0/c3, | Tectuposanue

peuieHus 3a1ad
npodeccuoHaIbHON
JEeSATEITbHOCTH
MPUMEHUTEIBHO

K pa3JIMYHbIM KOHTEKCTaM

14,15,1.6

P2, Temrsr 2.1,2.2,2.3, 2.4,
2.5 I1-o0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Temer4.1,4.2,4.3,4.4,
4.5,4.6,4.7 I1-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temrr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temnt 7.1,7.2,7.3, 7.4,
7.5,7.6,7.7I1-0/c,7.8,7.9,
7.10 I1-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Tems 9.1, 9.2, 9.3,
9.4,95

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2,11.3

YcTHBIN 0npoc

MaremaTnueckuin
JTUKTAHT

NunuBunyansHas
CaMOCTOSITCIIbHAS
pabora

[IpencraBnenue
pe3yabTaTOB
IPAKTUYECKUX
pabot

3ammra
TBOPYECKHUX padoT

3ammra
WHIUBUTY ATBHBIX
IIPOCKTOB

KonTponbHas
pabota

Breimonaenune
YK3aMEHAIIMOHHBIX
3aJIaHUU

3 MpogpeccuoHanbHoe-opueHMUpPoBaHHoe coOepHaHue




II-o/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P 12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

OK 02. Ucnons30BaTh
COBPEMEHHBIE CPEJICTBA
IIOMCKA, aHAJIN3a U
UHTEpIIpETALNU
uHpopmanuu, u
UH(pOpMaMOHHbIE
TEXHOJIOTUH IS
BBIIIOJIHEHHUS 3a/1a4
1po(hecCUOHATIBHON
JEeSATEIbHOCTH

P 1, Tema 1.1, 1.2, 1.3 [T-o/c,
14,15,1.6

P2, Temsr 2.1,2.2,2.3, 2.4,
2.5 I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Tempi 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 Tl-o/c, 4.8, 4.9,
4.10, 4.11

P 5, Temnr 5.1, 5.2

P 6, Temrr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3, 7.4,
7.5,7.6,7.7I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14, 7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Tems 9.1, 9.2, 9.3,
9.4,95

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3
[T-o/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P12, Temnr 12.1, 12.2, 12.3,

TectupoBanue
YcTHBIN 0npoc

MaremaTuueckuii
JTAKTAHT

NunuBunyanbHas
CaMOCTOSITCIIbHAS
pabora

[IpencraBnenue
pEe3yJbTaTOB
MPAKTUYECKUX
pabot

3ammra
TBOPYECKHUX padoT

3ammra
WHIUBUTY ATBHBIX
IIPOCKTOB

KonTponbHas
pabota

Breimmonaenune
YK3aMEHAIIMOHHBIX
3aJIaHUU




12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6

OK 03. [InanupoBats u
peann30BbIBaTH COOCTBEHHOE
npodeccuoHabHOE U
JUYHOCTHOE Pa3BUTHE,
IpeaIPUHIMATEIBCKYIO
JeSITEIIbHOCTD B
npodeccuoHabHOM cdepe,
UCIIOJIb30BaTh 3HAHUS 110
(buHaHCOBOI TPAMOTHOCTH B
Pa3IMYHbIX KU3HEHHBIX
CUTYyAaIHIX

P1, Temal.1, 1.2, 1.3 IT-o/c,
14,15,1.6

P2, Temsr 2.1,2.2,2.3, 2.4,
2.5 I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Tems1 4.1,4.2,4.3, 4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

PS5, Temsr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3, 7.4,
7.5,7.6,7.711-0/c,7.8,7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14, 7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temsr 9.1, 9.2, 9.3,
9.49.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1, 11.2,11.3
IT-o/c, 11.4, 11.5, 11.6 I1-o/c,
11.7

P 12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 I1-o/c, 13.6

TectupoBaHue
Y CTHBIN Onpoc

Marematuueckui
JTUKTAHT

NuuBuayanbHas
CaMOCTOSITeNIbHAS
pabota

[Ipencrasienue
pPE3yJIbTAaTOB
MIPAKTUYECKUX
pabor

3amura
TBOPUYECKUX padoT

3ammra
WHIUBUTY AIBHBIX
IIPOCKTOB

KonTponbHas
pabota

Breimmonsenune
YK3aMEHAIIMOHHBIX
3aJIaHuU




P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6

OK 04. DddexTuBHO
B3aMMO/ICICTBOBATh U
paboTaTh B KOJIJISKTUBE U
KOMaHJIe

P 1, Tema 1.1, 1.2, 1.3 IT-o/c,
14,15,1.6

P2, Temsr 2.1,2.2,2.3, 2.4,
2.5 I1-o0/c, 2.6

P 3, Temn! 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Tems1 4.1,4.2,4.3, 4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

TectupoBanue
Y CTHBIN Onpoc

MaremaTuueckui
JTUKTAHT

NunuBunyanbHas
CaMOCTOSITEIIbHAS
pabota

IIpencrasnenue
pEe3yJIbTaTOB
IIPAKTUYECKUX
paboTt

3amuTa
TBOPUYECKHUX padoT

P7,Temsr 7.1,7.2,7.3, 7.4, 3amura
7.5,7.6,7.711-0/c,7.8,7.9, WHIMBUAYAJTBHBIX
7.10 IT-o/c, 7.11, 7.12, 7.13, MIPOCKTOB
7.14,7.15,7.16, 7.17
KonTponbHas
P 8, Temsr 8.1, 8.2, 8.3, 8.4, pabota
8.5, 8.6
Breimonnenue
P9, Temnr 9.1, 9.2, 9.3, 9K3aMEHAIIMOHHBIX
9.4,9.5 3aaHuI
P 10, Temsr 10.1, 10.2, 10.3,
10.4
P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4, 11.5, 11.6 IT-o/c,
11.7
P12, Temsr 12.1, 12.2, 12.3,
12.4
P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5I1-o/c, 13.6
P 14, Temn! 14.1, 14.2, 14.3,
14.4, 14.5 T1-o/c, 14.6
OK 05. OcymiecTBasiTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, | TectupoBanue




YCTHYIO ¥ TICBMEHHYO
KOMMYHUKAITHIO Ha
roOCyJapCTBEHHOM SI3bIKE
Poccuiickon ®@enepanuu ¢
Y4ETOM OCOOCHHOCTEH
COLIMAJIBHOT'O U KYJIbTYPHOTO
KOHTEKCTa

1.4,15,1.6

P2, Temnr 2.1,2.2,2.3, 2.4,
2.5 I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Temsr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

P 5, Temnr 5.1, 5.2

P1,Temal.1, 1.2, 1.3 II-0/c,
14,15,1.6

P2, Temnr 2.1, 2.2,2.3, 2.4,
2.5 I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Teme14.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,
7.5,7.6,7.711-0/c,7.8,7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1, 11.2, 11.3
[1-o/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

Y CTHBIN onpoc

MarematTuyeckuii
JTUKTAHT

NuuBuayanbHas
CaMOCTOSITeNIbHAS
pabota

[Ipencrasnenue
pe3yJIbTATOB
MPAKTHYECKHUX
pabor

3ammura
TBOPYECKUX padOT

3amura
VHIUBUY TbHBIX
MIPOEKTOB

KonTponbHas
pabora

BreimosiHeHUE
YK3aMEHaAI[MOHHBIX
3aJIaHuU




P 12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6P 9,
Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2,11.3
[T-o/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6

OK 06. ITposiBnATH
IpaXKIaHCKO-
NaTPUOTHYECKYIO ITO3HIIHIO,
JEMOHCTPHPOBATH
OCO3HAHHOE MTOBE/ICHUE Ha
OCHOBE TPAAUIIMOHHBIX
00I11eYeI0BEYECKUX
LEHHOCTEH, B TOM YHCIIE C
y4eTOM TapMOHH3AITUU
MEXHAITMOHATBHBIX U
MEXPETUTUO3HBIX
OTHOLIEHUM, TPUMEHSTH
CTaHAapThI
aHTUKOPPYIIIUOHHOTO
TTOBEICHUS

P1, Tema l.1, 1.2, 1.3 IT-o/c,
14,15,1.6

P 6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 I1-o/c, 6.11

P7, Temn1 7.1,7.2,7.3,7.4,
7.5,7.6,7.7I1-0/c,7.8,7.9,
7.10 I1-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P 14, Temmnr 14.1, 14.2, 14.3,
14.4, 14.5 [T-o/c, 14.6

TectupoBaHue
YcTHBIN onpoc

MaremaTuyeckuit
JTUKTAHT

NuausunyansHas
CaMOCTOSITEIIbHAS
pabora

[Ipencrasnenue
pe3yJIbTAaTOB
MPAKTUYECKUX
pabot

3ammra
TBOPUYECKUX padoT

3ammra
WHJIMBUAYAJIbHBIX
MIPOEKTOB

KonTponpHas
pabota




Breimmonaenune
YK3aMEHAIMOHHBIX
3aJIaHuU




OK 07. ConeiicTBOBaTh
COXPaHEHUIO OKPY KAOIIICH
CpeIlbl, pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
MPUHIUIBI O€PEKIUBOTO
MIPOU3BOJICTBA, Y (HEKTUBHO
JIEUCTBOBATh B
YPE3BBIYAMHBIX CUTYAITASIX

P1,Temal.l, 1.2, 1.3 II-0/c,
1.4,15,1.6

P2, Temsr 2.1, 2.2,2.3, 2.4,
2.5I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Teme14.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temrr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3, 7.4,
7.5,7.6,7.711-0/c,7.8,7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temsr 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P 12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

TecTtupoBanue
YcTHBIN onpoc

MaremaTuyeckuit
JTUKTAHT

NunuBunyansHas
CaMOCTOSITSIIbHAS
pabota

[IpencraBinenue
pE3yJIbTAaTOB
MPaAKTUYECKUX
pabot

3ammra
TBOPYECKUX padoT

3ammra
VHIUBUY TbHBIX
MIPOEKTOB

KonTtponpHas
pabora

Brmmonnenne
9K3aMEHAIlMOHHBIX
3aJIaHuU




