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1. O0masi xapakrepucTuka padodeil mporpaMMbl 001e00pa3oBaTeJbHOM
AUCHUIIMHBI «MaTeMaTHKa

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHoHATbHOI
o0pasoBareabHoil nporpammsl CIIO:

Oob1eoOpa3oBaTebHas TUCLMIIIINHA «MaremaTHKa» SIBIISIETCS
00si3aTebHOM  4YacThio  0OIIe00pa30BaTENbHOTO  LUKIA  00pa3oBaTeIbHOU
nporpammsl B cootBeTcTBUU ¢ PI'OC CIIO
15.02.17 MoHTax, TEXHUYECKOE 00CITy>KUBAaHUE, IKCILTYyaTalMsl 1 PEMOHT
IPOMBIIIUIECHHOTO 000py10BaHust (110 OTPACIIsM)

1.2. Hean u nuianupyembie pe3yibTaThl 0CBOCHUS AUCHUIIMHBI:

1.2.1. Heapb AuCUUIIHHBI
Copepxanue IpOrpaMMBbl o011eo0pa3oBaTeabHON JTUCLUILTUHBI

«MaremaTtrka» HampaBiI€HO Ha JOCTHIXKEHHE pe3ylbTaTOB €€ HU3Yy4YeHUs
B cootBeTcTBUM ¢ TpeboBanusmMu PI'OC COO ¢ yuyeroM mnpodeccuoHaaIbHOM
HarnpasieHHoctu PI'OC CIIO. IlpuopuTeTHBIMH LENSIMU OOYYEHUSI MaTEeMaTHKe
Ha 6a30BOM YPOBHE SIBJIAIOTCSL:

dbopMHupoBaHUE TICHTPATBHBIX MAaTEMAaTHYECKUX MOHATHHA (YHUCIIO, BETWYMHA,
reoMeTpuieckas Gurypa, nepeMeHHas, BEpOSITHOCTh, (DYHKITHS), 00CCIIeUNBAIOIITUX
MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh  MaTeMAaTHYECKOro  oOpa3oBaHUS
oOydJarommxcs;

MO/IBEICHUE OOYYAIONMIMXCSl Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMAaTHKH M OKPYXXAIOIIErO0 MHUpa, IMOHUMaHWE MaTEeMaTHKH
KaK 9acTH O0IIel KyJIbTyphl 4eJIOBEYECTBA;

pPa3BUTHE MHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOy4arolMxcs,
MO3HABATENILHON  aKTUBHOCTH, HCCJEAOBATEIBCKUX  YMEHUW, KPUTUYHOCTH
MBIIIICHUS, UHTEpPeCca K U3YYCHUIO0 MaTEeMaTHUKH;

dopmupoBaHre (HYHKIIMOHATLHOWM MaTeMaTHYEeCKOW TPaMOTHOCTH: YMCHHUS
pacmo3HaBaTh MaTEMAaTHYECKHME AaCTEKThl B PEATbHBIX JKU3HCHHBIX CHUTYaIHsIX

M Tpd  U3YYEHHH  JIPYTUX  JUCLMIUIMH,  NPOSBICHUS  3aBUCHUMOCTEMN

! ®denepanbHas oOpaszoBaTenbHas NporpaMMa CpeAHEro oOIero obpasoBaHus «MaremaThka», YTBEPKIEHA
nprka3oM MuHHcTepeTBa npocsemienus Poccuiickoit @enepanuu ot 18 mas 2023 r. N 371.



U 3aKOHOMEPHOCTEH, (QOopMyIuUpOBaTh HUX Ha S3BIKE MAaTEeMaTUKU M CO3/1aBaThb
MAaTeMaTUYECKUE MOJCIH, NPUMEHATh OCBOCHHBIM MAaTEMATHYECKHW amnmapar
JUI  peUIeHMs] NPaKTUKO-OPUEHTHUPOBAHHBIX 3aJad, 3adad MHpodeccroHaIbHOM
NEATEIbHOCTH, HHTEPIPETUPOBATH U OLICHUBATH IOJYYEHHBIE PE3YJIbTATHI.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHUS  001Ie00pa3oBaTeJIbHOM
aUcHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO
Obmue xomnerenuuu (mamee — OK) u mpodeccroHanbHble KOMIIETEHIIUU

(manee — 1K) ®I'OC CIIO B coOTHECEHUH C JMYHOCTHBIMHU, METANPEIMETHBIMU
U TMPEeIMETHBIMU pe3yibTaTaMu o0yudeHus O0a30Boro ypoBHs (nmanee — IIPO)

®I'OC COO npexncraBieHbl B TAOIHIIE:



Kox v HanmenoBanue

Pe3yabTarnl 00yyeHus

(popmupyembIX
KOMIIeTeHIHii O6ume? JucuuminHapubie’
OK 01. Bwibupats criocoOs! | JIuuHOCTHBIE — pe3ynbTaThl  JOJDKHBI — OTPakaTh

perieHus
npohecCHOHATBLHOM
JIeSTEIbHOCTH
IMPUMCHHUTCIILHO

K Pa3IMYHbIM KOHTEKCTaM

3a1a4

B YaCTHU: TPYJAOBOIO BOCIIUTAHHUS:
- TOTOBHOCTb K Tpyldy, OCO3HAHHUE IEHHOCTH
MacTepcTBa, TPYI0I00ue;

- TOTOBHOCTh K  AaKTUBHOM  JI€ATEIHbHOCTH
TEXHOJIOTUYECKONW U COLMaIbHOW HAMpPaBIEHHOCTH,

CIIOCOOHOCTh WUHUIMHPOBATD, IUIAHUPOBATh
u CaMOCTOSATEJIbHO BBITIOJIHSTh TaKyo
NeSITENILHOCTD;

- HHTEpeC K pa3InYHbIM chepam

npodecCHOHATLHOM IS TEIILHOCTH.
MeranpenmMeTHbie pe3yIbTaThl TOKHBI OTPAKATh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 6a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOSITENILHO dbopmynupoBath
U aKTyaIH3upoBaTh MpoOJIeMy, paccMaTpPHBATh
€e BCECTOPOHHE;

- YCTaHaBJIMBATb CyHICCTBGHHLIfI IMPpU3HAK

WM OCHOBaHUS MJi1 CpaBHEHUS, KIacCH(PHUKAIUU
H 0000IIEHUS;

- OmpenenaTh IeNd JAEITeIbHOCTH,
HapaMeTpBI 58 KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBIATH 3aKOHOMEPHOCTH U TPOTHBOPEUHS

3aJaBaThb

I1P61. Bnanenue meronamMu J0Ka3aTeNIbCTB, alTOPUTMAMHU
peuieHus 3a1ad; yMeHHe (OPMYJIHPOBATH ONPEICICHHS,
aKCHOMBI

U TEOpPEMbl, NPUMEHATh HX, IMPOBOJHUTH JOKAa3aTEIbHBIC
paccyXJIeHHs B XOJI€ PELICHU 3a/1a4;

[1P62. YMmeHue onepupoBaTh MOHSATHIMH: CTENEHb YHCTIA,
gorapudM 4YHWCla; yMEHHUE BBIMNOIHITH BBIYHUCIICHHE
3HAYEHUI

u  npeoOpa3zoBaHUs
JorapupmMamu,
BBIPXKEHHUI;

BBIDQKECHUH CO  CTENCHSIMH H
npeoOpa3oBaHus  APOOHO-paAIMOHATBHBIX

[1PG3. Ymenue omepupoBaTh MOHATUAMH: PAallMOHATBHEIE,
UppalMOHANIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
norapuMUYECKHe, TPUTOHOMETPUYECCKHEC YpPaBHCHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. VYmenue omnepupoBaTh MOHATUAMHU: (QYHKIIHS,
HenpepbIBHAass (QYHKLUSA, HPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpENIeICHHBI MHTETPal; yMEHUE HAXOAHUThH TPOU3BOIHBIE
JJIEMEHTApHbIX  (DYHKIHUH,  HCHONB3ysd  CIIPaBOYHBIE
MaTepHalIbl; UCCIIEAOBATh B MPOCTEHINX CITydasx QyHKIIUU
Ha MOHOTOHHOCTb, HaXO0JIUTh HauOoJbIINe
U HauMEHbIIME 3Ha4YeHWs] (QYHKUMHA; CTPOUTh Tpaduku
MHOT'OYJICHOB c MCIOJIb30BAaHUEM anrnapara

2 O6ume pes3yibTaThl COPMYJIHPOBAHBI B COOTBETCTBUM C JIMMHOCTHBIMU M METanpeAMeTHhIMH pedyibrataMu ®IOC COO, B (hOpMUPOBAaHMH KOTOPBIX Yy4acTBYET

obmeoOpa3oBaTenbHas AUCIUTUINHA.

3 JlucuunuMHapHble Pe3ysbTaThl cOPMYJIMPOBAHbI U IPOHYMEPOBAHBI B COOTBETCTBUU C TPeOOBAHUAMM K IIPEIMETHBIM pe3yabTataM 6a3osoro yposHs (ITP6) ®IOC COO (TTpuxas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.).




B pacCMaTprUBACMbIX SABJICHUAX

- BHOCUTh KOPPEKTUBHI B JCATEIHLHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJIbTaTOB ILEISAM, OIICHHBATH
PUCKHU TIOCTIEACTBHIA JEATEIIEHOCTH

0) 60a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJAJIETh HABBIKAMU Y4EOHO-UCCIIEAOBATEIBCKOM
Y TIPOEKTHOM JIeATEIIbHOCTH, HABBIKAMHU Pa3peIICHUS
pooem;

- BBUBIATH  IPUYUHHO-CJICICTBEHHBIC  CBS3H
U aKTyaJu3upoBaTh 3aJady, BBIABUTATH THIIOTE3Y
ee peIIeHHUS, HaXOIUTh apryMEHTBI
JUTSL TOKa3aTeIhCTBA CBOMX YTBEPIKICHUM, 33]1aBaTh
rapaMeTpbl U KPUTEPUH PEIICHHS,

- aHAIM3UPOBATh TOJTYYCHHBIC B XOJIE PEIICHHS
3aJjaud  pe3yJIbTaThl, KPUTUYECKH  OILICHUBATH
WX JIOCTOBEPHOCTh, NPOTHO3HPOBATh W3MEHEHUE
B HOBBIX YCJIOBHSIX;

pa3pabaTbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM
aHajau3a MMEIOIINX CSI MaTepHUaTbHBIX
1 HEMaTepUAIbHBIX PECYPCOB;

- yMeTh IEPEHOCUTh 3HAHWS B IT03HABATEIHHYIO
Y TIPAKTHUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;

- yMeTb MHTETpUpOBaTh 3HAHUS M3 Pa3HbIX
MPEIMETHBIX 00JIacTel;
- BBIABUTaTb  HOBBIE  WUJEH,  Ipeajararb

OPUTMHAJIBHBIC MMOAXOAbI U PCHICHUS

MaTEeMaTHYeCKOIr0 aHalIKu3a; MPUMEHATh NMPOU3BOJHYIO MPH
perieHnun 3a1a4
HAa JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIC 33/1a4UH
Ha HauOOJBIINE U HAUMEHBITNE 3HAYCHUS, HA HAXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

ITP65. YMeHue omnepupoBarh MOHATUSAMHU: pallMOHAJIbHAS
byHKIMS, TTOKa3aTenbHass (QYHKIUS, CTECHHAs (PYHKIUA,
JorapupmMuIecKas byHKIMSA, TPUTOHOMETPHUYECKHUE
byHkMM, oopaTHbie QYHKIUH; YMEHUE CTPOUTH Tpaduku
U3y4eHHBIX  (DYHKIHMHA, WCHONB30BaTh TpapuKH IpH
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33124
U3 JAPYrux YYeOHBIX MPEAMETOB W 3aJad M3 pPeaTbHOU
JKU3HU; BBIpaXaTh (QopMyJIamMH 3aBHCUMOCTH MEXIY
BEIIMYMHAMU;

[TP66. YMeHnue pemath TEKCTOBBIC 3a/1a4H PA3HBIX TUIIOB (B
TOM 4YHCJIE HAa MPOLEHTHI, JOJIU U YacTH, Ha JABUKECHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3

o0nacTd  ynpaBieHHs  JMYHBIMH M CEMEHHBIMU
(¢uHaHCaAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3a/auy,
UCCIIEIOBaTh  IIOJIyYCHHOE  pEIIEHWe U OLICHUBATh
IPaBJONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTb MOHSTUSIMU: CpEIHEE

apudmeTHyeckoe, MeauaHa, HauOousplllee W HaUMEHbLIee
3HAYEHUs, pa3Max, JIUCHEPCUs, CTaHIApTHOE OTKIOHEHHE
YHUCIOBOTO HabOPa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBAThH
uH(poOpMallMI0, TPEICTaBICHHYO B  TaOnumax, Ha
auarpaMmax, rpaukax, OTpakarollyro CBOWCTBA pealbHbIX
MIPOLIECCOB U SIBJIGHUN; MPEACTABIATh HHPOPMAILUIO C
NOMOIIBI0  TabmuIl M JUarpaMM;  UCCIIEl0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YyHucIe
C MpUMEHEHHEeM TpapHuUecKMX METOJIOB U 3JIEKTPOHHBIX




CpEACTB,

[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U CIIy4allHOE COOBITHE, BEPOSTHOCTh CIYYallHOTO COOBITHSI,
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYIIBI CIIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
GbopMyNbl TIpU pENICHWHW 33/a4; OIEHHBATH BEPOSTHOCTH
peabHBIX COOBITHIA; 3HaKOMCTBO
CO CIly4yailHBIMM  BEIMYMHAMHU; YMCHHE TIPUBOJIUTH
NpUMEpPbl  TIPOSIBIICHHSI 3aKOHA  OOJNBIIMX YHCET B
MPUPOIHBIX

¥ OOILECTBEHHBIX SIBICHUIX;

[1PGY. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, MpsMasi,

IIJIOCKOCTD, IIpOCTPaHCTBO, I[ByrpaHHbIﬁ yroi,
CKpCIIMBAIOIIHECH IMpsAMBbIC, napauiCIbHOCTb n
NEPNECHAUKYIAPHOCTD MPpAMBIX

U IJIOCKOCTEM, YrOJl MEXAY MPSAMBIMH, YTOJI MEKY MPIMOU
U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKHA JO INIOCKOCTH, PpAaCCTOSIHUE MEXAY IPSAMBIMU,
paccTostHUE MEXAY IUIOCKOCTSAMH; YMEHHME MCIIOJIb30BaTh
IpU pELIeHUU 3a7ad H3Yy4YeHHble (AKTBI M TEOpEMBI
IUIAaHUMETPUH; YMEHHE OLICHMBATh pa3Mepbl OOBEKTOB
OKPY’KAroIIEero MUpa;

ITP610. YMeHue onepupoBaTh NOHATUSIMH: MHOTOI'PAaHHUK,
CeYeHHEe MHOIOrpaHHUKa, KyO, Mapaiienenumnes, nmpusma,
nupamuia, GuUrypa M MOBEPXHOCTh BpallleHHs, LHJIMHJD,
KOHyc, 1map, cdepa, ceyeHUs QUIYpbl BpalIeHHUS,
IUIOCKOCTh, Kacamomasicss chepsl, IUIMHApa, KOHYcCa,
IoUialb TOBEPXHOCTH MUPaMHIbI, TPHU3MBI, KOHYCa,
WIMHApPA, IIomaak chepbl, 00beM Kyda, IpIMOYTOJIbHOTO
napajuiefienunena, NUPaMHUAbl, OPU3MBL,  LWJIMHJpA,
KOHycCa, IIapa; yMEHHE H300paxxaTb MHOTOTPAaHHUKH




U TOBEPXHOCTU BpAlICHMs, HMX CEUYEHHUS OT PYKH, C
MOMOIIbI0 YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX
CpPEICTB;  YMEHHE  paclo3HaBaTb  CHUMMETPUIO B
MPOCTPAHCTBE,  YMEHHUE  pAclo3HaBaTh  IPaBUJIbHBIC
MHOTOTPaHHUKU;

IIP611 VYMeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILICHHUE IUIOMIAJACH ITOBEPXHOCTEH U
00BeMOB MOJOOHBIX GUTYp MIPH PELICHUU 3a]1aY;

[1P612. YMeHue BBIYUCISATH IE€OMETPUUECKUE BEIMYMHBI
(mHa, yroia, IIOmaab, 00bEM, IUIOMIAIb ITOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYJIIBI U METO/IBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS

CHUCTCMaA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAWHATBl BCKTOpaA, CKAJIAPHOC NPOU3ZBCACHHUE, YIOJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCIACHUC

BCKTOpa Ha 4YHCJIO0, HAXOAUTh C IMOMOMIBIO H3YYCHHBLIX
(I)OpMYJ'I KOOpAWHATBI CEpCANHBI OTPE3Ka, PpPaCCTOAHUC
MCKAY ABYMS TOYKaAMU,

[1P614. YMmenue BbIOMpaTh MOAXOIAIMINN U3yIEHHBIH METO
JUI  peLIeHUs 3aJadd, paclo3HaBaTb MaTeMAaTHYECKUE
(bakTbI

U MaTeMaTHYeCKUe MOJEIH B MPUPOIHBIX M OOLIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJINUTH NPHUMEPHI
MaT€MaTUYeCKUX OTKPBITUH POCCUHUCKOW W MHUPOBOU
MaTE€MaTUYeCKON HAyK1

OK 02. Hcnons3oBate
COBPEMEHHBIE CpeacTBa
orcka, aHaJM3a u
MHTEepIpeTanuu HHPOpMaLuy,
148 MH(pOpMaLMOHHbIE

TCXHOJIOTHHW OJI BBIIIOJTHCHUA

JIM4HOCTHBIE PE3YNbTAThl JAOJKHBI
YacTH: IEHHOCTH HAyYHOT'O ITO3HAHUSA:
-c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKu U OOIIECTBEHHOM MpaKTHKH,
OCHOBAHHOTO

OTpaXkaTb B

[1P61. Bnanenne mMeromamu OKa3aTEIbCTB, AITOPUTMAMH
pemeHust 3aaad; yMeHue (GOpMYITUpPOBATH OIMPEICICHHUS,
AKCHOMBI

U TEOPEMBI, TPHUMEHSTh WX, MPOBOJUTH JOKa3aTeIbHbIE
pacCcykJIeHUsI B XOJI€ peUIeHUs 3a/1a4;




3aaq npodeccuoHaIbHOM
e TeTbHOCTH

Ha IUaJIore KyJabTyp, CIOCOOCTBYOIIETO OCO3HAHUIO
CBOETO MECTA B IOJIUKYIBTYPHOM MUPE;
MeranpenmMeTHbie pe3yIbTaThl TODKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEIbHBIMHU JICHCTBUSMH:

B) paboTa ¢ nH(popMaIuei:

- BJIJICTh HABBIKAMHU MOJYYCHUS HHGPOPMAIMH W3
NCTOYHUKOB Pa3HBIX THUIIOB, CaAMOCTOSATCIIBHO
OCYIIECTBIIATh MOUCK, aHAJIM3, CUCTEMATHU3AIUI0 U
UHTEpIIpEeTalMi0 HH(POPMALIUK PA3JIMYHBIX BUJOB U
bopM npeicTaBICHNUS;

- cO37aBaTh TEKCTHl B pa3iIMyHBIX (opmaTtax c
y4eTOM Ha3Ha4YeHUs HWH(POpMAIMH |  [EJICBOU

ayIUTOpUHU, BBIOMpas  ONTHUMAIbHYIO  (Qopmy
[IPEACTABICHUSA
Y BU3yaJIU3alluH;
- OLEHMBAaTb  JOCTOBEPHOCTb,  JIETUTUMHOCTD

nH(popMaluyd, €€ COOTBETCTBUE
MOPaJIbHO-ITUYECKHUM HOPMaM;
- HCIOJIb30BaTh CpEACTBA HH(OPMALMOHHBIX H

MMpaBOBbIM U

KOMMYHHMKAITMOHHBIX ~ TE€XHOJOTHHl B  pelIeHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpraHM3allMOHHBIX  33Ja4 ¢  COOIOJIEHuEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKHU O€30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TMPaBOBBIX U
OTUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOMN
6e30macHOCTH

[1P62. YMmenue omepupoBaTh MOHATHSAMHU: CTEIICHb YHUCIIA,
norapudM 4YHWClIa; YMEHHUE BBIMONHITH  BBIYHCICHHE
3HAYECHUU

U mpeoOpa3oBaHUS  BBIPAKEHUH CO  CTEMEHSAMH W
norapudmamu, MnpeoOpa3oBaHusl APOOHO-PAUOHATBLHBIX
BBIPAKCHMUI;

[1P63. YMeHue omnepupoBaTh MOHATUSMU: PAllMOHAIBHEIE,
HppALMOHAJIBHEIE, MOKa3aTeJbHbIE, CTEIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHUE YpaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue omepupoBaTh TMOHATHAMHU: (DYHKIHS,
HernpepbIBHAass (QYHKLUSA, HPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpENIEeICHHBIA MHTErPal; yMEHUE HAXOAHUThH IPOU3BOIHBIE
JJIEMEHTApHbIX  (DYHKIMI,  HUCHOJB3ysd  CIIPaBOYHBIE
MaTepHalIbl; UCCIEA0BATh B MPOCTEHINNX CITydasx QyHKIHH
Ha MOHOTOHHOCTb, HaXO/IUTh HauOosbIINe
U HauMEHbIIME 3HAa4YeHUs (QYHKIUM; CTPOUTh TIpaduKu
MHOT'OYJIEHOB c UCIOJIb30BaHUEM anmapara
MaTeMaTHYECKOTO aHaIN3a; MPUMEHATh MPOU3BOIHYIO TPH
peleHnu 3a1a4
Ha JIBKCHUE; PelIaTh MPAaKTUKO-OPUEHTHPOBAHHBIC 3379l
Ha HauOoJIbIIME M HAaMMEHbIINE 3HAUEHHs, Ha HaXOXKACHUE
MyTH, CKOPOCTH U YCKOPEHHS,

[TP65. YmMeHue omnepupoBaTh HOHATHSAMM: pallMOHAJIbHAs
¢byHKLMs, MoKa3aTenbHass (YHKLUSA, CTeTeHHas (QyHKIMS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkuuu, obpaTtHele (YHKIMH; YMEHHE CTPOUTH rpaduku
M3YYEHHBIX (YHKIMH, HCIONb30BaTh TIpapuKd IpH
M3y4EHHUH MTPOLIECCOB M 3aBUCUMOCTEH, NPH PEIIEHUH 3a/1a4
U3 JApYruX YYeOHBIX MPEAMETOB W 3ajJad W3 PeaTbHOU
KU3HHU; BBIpaXaTb (QOpPMYyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;




ITP66. YMeHue pemath TEKCTOBBIC 33141 Pa3HBIX THIIOB (B
TOM YHCJIE HAa MPOLEHTHI, IOJIM U YacTH, Ha JBUKECHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH, 3aJaud U3
obrmactTu  ympaBJIeHUS ~ JIMYHBIMA U CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKECHHUS,  YPaBHEHMS,
HEpPaBEHCTBA M WX CHUCTEMbl 110 YCJOBHUIO 3aJayH,
UCCIIEIOBaTh  MOJYYEHHOE  pelleHne U  OLICHUBATh
MPaBIONIOI00HOCT PE3YIIbTATOB;

[IP67. VYmeHue omnepupoBaThb MOHITUSAMU: CpEIHEE
apudmernyeckoe, MenuaHa, HauOosblliee U HaUMEHbIIIEE
3HAYEHUs, pa3Max, JUCIEPCHUS, CTAHJAPTHOE OTKJIOHECHHE
YHCIOBOTO0 Habopa; yMEHUE U3BIIEKAThb, HHTEPIIPETUPOBATD
uH(pOpMallMl0, TOPEJICTaBICHHYIO B  Tabimuuax, Ha
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBa pealbHbIX
MPOILIECCOB W SIBJICHWUW; MPEACTABIATh HH(POPMALUIO C
MOMOIIBI0  Ta0MMII W JAWarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JTAaHHBIE, B TOM qucie
C TpUMEHEHHEeM TpadUUEeCKUX METOJIOB M JIIEKTPOHHBIX
CPEJCTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIy4alHbIN OIBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOATHOCTh C  HCIOJIB30BAHUEM
rpaUyecKux METOOB; MPUMEHATh (POPMYIIbI CIOKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, KOMOMHATOpHBbIE (AaKThl U
dbopMyInbl MpU pelIeHUuH 3a]lady; OLEHUBATh BEPOATHOCTH
peaIbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHBIMM BEJIMYMHAMH; YMEHHE IPUBOJIMTH
OpUMEpPbl  TPOSIBICHUS 3aKOHAa  OOJBIIMX 4YHCET B
MIPUPOIHBIX

U OOILIECTBEHHBIX SIBICHUSIX;

[1P69. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,
IJIOCKOCT, MIPOCTPAHCTBO, JIBYTpaHHbIN yroi,




CKpELIMBAIOIINECS psIMBIE, NapajyieIbHOCTh u
NEPIEHIUKYJIPHOCTD MIPSIMBIX
U IJIOCKOCTEM, YroJl MEXAY MPSAMBIMH, YTOJI MEKIY MPIMOU
U IUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMHU, PACCTOSTHUE OT
TOYKHU

JI0 IJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEXY IJIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh IIPHU PEIICHUU
3aad  M3ydeHHbIE (AKTBI M TEOpEMBbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUDa;

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CEYEeHHE MHOIOIpaHHUKA, KyO, Mapajiesenumes, npusma,
nupamuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHHS, HUIHHID,
KOHyc, 1map, c¢epa, ceueHUs QUIYypbl BpalICHMUS,
IUIOCKOCTh, Kacaromjasicsi cdepbl, IMIMHAPA, KOHYca,
ioniab MOBEPXHOCTH MUpaMHIbl, IPU3MBI, KOHYCa,
LWIMHApPA, IJIouaak chepbl, 00beM Kyda, IpSIMOYTroJIbHOTO
napajuiefienunesna, NUpamMuAbl, HPU3MBL,  LUIUHAPA,
KOHyca, IIapa; YyMeHue u300paxaTb MHOTIOIPaHHUKU
U TOBEPXHOCTH BpAIICHMs, HMX CEYEHHA OT PYKH, C
MOMOUIbI0 YEpPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;  YMEHHE  pAclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPaBUJIbHBIC
MHOT'OI'paHHHKH;

IIP611 VYmeHue omnepupoBaTh TMOHATHUSAMHU: JBUKEHHE
B TPOCTPAHCTBE, NOJOOHBIE (UTYpbl B IPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHHWE IUIOMIAJC TOBEPXHOCTEH U
00BeMOB MOAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[1P612. YMeHue BBIYUCIATH T'€OMETPUYECKHE BEIUYUHBI
(uMHa, yroia, miomans, o0beM, IJIOUIa]b MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (DOPMYIIBI M1 METOMBL;

I1P613. YMeHne onepupoBaTh NOHATHIMHU: NPSIMOYTOJIbHAS




CHCTEMA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAUHATBl BCKTOpaA, CKAJAPHOC NPOU3ZBCACHUEC, YI'OJI
MCXOY BCKTOpaMH, CyMMa BCEKTOpPOB, IIPOU3BEACHUC

BEKTOpa Ha YHKCJIO; HAXOAUTh C MOMOIIBIO M3yUYEHHBIX
dbopMyn KOOpPAMHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHUE
MEXIYy IBYMSI TOUKAMU;

[1P614. YMmenue BoIOMpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIS  peIlIeHUs 3a7add, paclo3HaBaThb MAaTEMaTHYECKUE
(hakThl

Y MaTeMaTUYECKHE MOJICNIN B MPUPOIAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MHCKYCCTBE; YMEHHUE MPUBOJUTH HPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM UM MHPOBOU
MaTE€MaTUYeCKON HAyKu

OK 03. [1nanupoBaTh
U peaan30BbIBATH
COOCTBEHHOE
npodeccuoHaaIbHOe

U JIMYHOCTHOE Da3BUTHE,
IPEIITPUHUMATEIBCKYIO
JeSITENIbHOCTD

B IIpodeccuoHaIbHOM cdepe,
UCIIOJIb30BaTh 3HaHUA
[0 MPaBOBOM M (PUHAHCOBOM
IPaMOTHOCTU B Pa3JIMYHBIX
YKU3HEHHBIX CUTYalUsIX

JluyHOCTHBIE  pe3ynabTaThl  JOJDKHBI ~ OTPaXKaTh
B YaCTH: JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

- c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIIEHWBATh CUTYAIMI0 U TMPUHUMATh
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTEISIM
U (WIK) ApYTUM 4YJI€HaM CEMbHU, CO3JaHHMI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  MPUHATHUS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUHM C TPATULMSIMU
HapozoB Poccuu;

MeranpeameTHbIe pe3ybTaThl TOJDKHBI OTPAXKaTh:
OBnazieHue  YHUBEPCAIBHBIMU  PETYJIATUBHBIMHU
JEACTBUSAMMU:

a) caMOOpTaHU3AIIHS:

- CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIbHYIO
NeSTeNIbHOCTh, BBISABISITH  MPOOJIEMBI, CTaBUTh

I1P61. Bnanenue meromamMu J0Ka3aTeNbCTB, alfOPUTMaMU
pelieHust 3a1ad; yMeHHe (GOpPMYJIHpPOBATH OIPEAEICHHS,
aKCHOMBI

U TEOpPEMBI, NMPHUMEHATh WX, MPOBOJIUTH JIOKa3aTeIbHBIE
paccyXIeHHs B X0/I€ PELICHUs 3aay;

[1P64. VYwmenue omnepupoBaTh MOHATUAMHU: (QYHKIHS,
HerpepbIBHAass (YHKLHUSA, HPOM3BOJHAs, IepBOOOpasHasdi,
OTIpENIeICHHBIA MHTETPal; yMEHUE HAXOAHUThH TPOU3BOIHBIE

JJIEMEHTApHBIX  (DYHKIUI,  HCHOJB3ysd  CIIPaBOYHBIE
MaTepuabl; UCCIEI0BaTh B IPOCTENIINX ciydasx GyHKIMH
Ha MOHOTOHHOCTb, HAaXOJHUTh HauOoJbIINe

U HauMEHbIIME 3Ha4eHWs (QYHKIMHA; CTPOUTh Tpaduku
MHOT'OYJIEHOB c HCIOJIb30BAaHNUEM anmnapara
MaTeMaTHUYeCKOro aHalnu3a; MPUMEHATh MMPOU3BOJIHYIO IIPU
peleHnn 3a1a4
Ha JIBIDKEHUE; pelaTh NPaKTHUKO-OpUEHTUPOBAHHbBIE 33/1a4H
Ha HauOoJbIIME U HAMMEHbIINE 3HAYCHUS, Ha HaXO0X/ICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

I1P65. YmMenue onepupoBaTh MOHSATHSIMU: pallMOHAJIbHAs




u dbopMynupoBaTh cOoOCTBEHHBIE 3a/1auu
B 00pa3oBaTeIbHON JAESATEIIBHOCTH U >KU3HEHHBIX
CUTYyallUsIX; CaMOCTOATENBbHO COCTaBJIATh ILJIaH
pemieHuss MpoOJIeMbl € YYETOM  HMMEKOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEMN
U TPEaNOYTEHUW;  J1aBaTh  OLIEHKY  HOBBIM
CUTYaLUAM;

0) CAMOKOHTPOJIb:

UCIOJIB30BaTh TMPUEMbl peIICKCUU ISl OICHKH
CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

- yYMETh OIICHMBAaThb PHCKH M CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKCHHIO;

B) SMOIIMOHAIBHBIA WHTEIUIEKT, MPEANOJIaratoiii
c(hOpPMUPOBAHHOCTH:

BHYTPCHHEH MOTHBAIMH, BKIIOYAKOIIEH CTPEMIICHHE
K JOCTHXKCHHIO IEIM W YCHeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE JeHCTBOBAaTh, HUCXOS
U3 CBOMX BO3MOXKHOCTEI;

- OMMATHH, BKIIOYAIONIEH CMOCOOHOCTh MOHUMATH
SMOIMOHAIBHOE COCTOSHUE JIPYTUX, YYHTHIBATH
€ro  TpU  OCYIIECTBICHWH  KOMMYHHKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEIKUBAHUIO;

- COILIMANTBHBIX HaBBIKOB, BKITFOUYAIOITIX
CIIOCOOHOCTh BBICTpaWBaTh OTHOIICHUS C JPYTHMH
TOObMU, 3a00THTBCS, TPOSBIATH HHTEpPEC U
paspeniaTh KOHMIUKTHI

byHKIMS, TTOKa3aTenbHass (PYHKIUS, CTENCHHAs (PYHKIUA,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKUE
byHKIMKM, 00paTHBIE (YHKIIMU; YMEHUE CTPOUTH Tpaduku
U3YyYEHHBIX  (DYHKIMHA, WUCHONB30BaTh TpaQuKH IpH
M3Y4YEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33]a4
U3 JApYruxX Y4YeOHBIX MPEAMETOB W 3aJad W3 peaibHOM
KU3HU; BbIpakaTh (opMynamMu 3aBUCUMOCTH MEXITY
BEIIMYMHAMU;

[TP66. YMeHnue pemath TEKCTOBBIC 3a/1a4H PA3HBIX TUIIOB (B
TOM YHCJIE Ha MPOIEHTHI, TOJM U YacTH, Ha JBUKCHUE,
paboTy, CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 33Jaud U3

obnacTu  ympaBlI€eHHUS ~ JIMYHBIMHU U CEMEHUHBIMU
¢uHaHCAMM);  COCTaBIATh  BBIPAXKEHHUS,  ypaBHEHMUS,
HEPAaBEHCTBA M HUX CHCTEMBl II0 YCJIOBHMIO 3aJayH,
UCCIIENOBAaTh  ITIOJYyYEHHOE  pEIICHHE U OLCHUBATh
HPaBAONOA00HOCTh PE3YIILTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATHAMM: CpeJlHEe

apudmeTHyeckoe, MeluaHa, HauOoJsblllee W HaUMEHbLIee
3HAYEHMs, pa3Max, JIUCIEpPCUs, CTaHJApPTHOE OTKIOHEHHE
YHUCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEICTaBICHHYHO B  TaOnumax, Ha
JqyarpaMmax, rpagukax, oTpakarollyro CBOMCTBA peallbHbIX
MIPOLIECCOB U SIBJIGHUN; MPEACTAaBIATh WH(GOPMAILUIO C
NOMOIIBI0  TabmuIl M JUarpaMM;  UCCIIeA0BaTh
CTaTHUCTUYECKUE JIaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CITYIaHBIA OTBIT
U CIy4ailHOe COOBbITHE, BEPOSATHOCTh CIIYy4aifHOI'O COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
rpadMUecKux METOJ0B; MPUMEHATH (HOPMYIIbI CIOKEHUS U
YMHOXEHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
¢dbopMynbl MpU pEHICeHUWH 331a4; OLEHHBATH BEPOSTHOCTH




peanbHBIX COOBITHI]; 3HAKOMCTBO
CO CIy4allHbIMM BEIMYMHAMH; YMEHHE IPUBOIUTH
IOPUMEpPbl  MPOSIBICHUS 3aKOHAa OOJBIIMX 4YHMCEl B
IIPUPOJIHBIX

u O6H_ICCTBCHHBIX SIBJICHUSX,

I1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YYEHHBIN METO/
JUIsl peIleHus 3aJadd, paclo3HaBaTh MAaTEMaTUYECKHE
(baKTbI

U MaTeMaTH4YeCKUe MOJEIH B PUPOIHBIX M OOLIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUUCKOM UM  MHPOBOM
MAaTEMaTUYeCKON HAyKH

OK 04. DddexTuBHO
B3aHUMOJCHCTBOBATh

U paboTaTh B KOJIJICKTHBE
1 KOMaHe

JIndHOCTHBIE  pe3yabTaThl  JOJKHBI  OTPa)KaTh
B YaCTH: IIEHHOCTH HAYYHOTO MO3HAHUA: OCO3HAHUE
IIEHHOCTH HAY4YHOH JesTeNbHOCTH, TOTOBHOCTb
OCYIIECTBJISITh TPOCKTHYI0 W HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHANBUAYAIBHO U B TPYIIE
MeranpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPAXKaTh:
OBnazieHue yYHUBEPCATbHBIMU KOMMYHUKATHUBHBIMHU
JICHCTBHUSIMMU:

0) COBMECTHasl IeITeIIbHOCTb:

- TIOHMMaTb ¥ HCHOJB30BaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ UHIMBUIYaIbHOU paboTHI;

- TPUHUMATh I€JIM COBMECTHOM JIE€SITEIbHOCTH,
OpraHU30BbIBATh M KOOPAUHUPOBATH JACUCTBUS IO
€¢ JIOCTIDKCHMIO. COCTaBIISATh IIJIaH JICHCTBHI,
pacnpenensiaTh poju ¢ y4eTOM MHEHHH Y4aCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM pabOTHI;
OBnazieHue  YHUBEPCAIBHBIMU  PETYJIATUBHBIMHU
JICHCTBHUSIMHU:

T') IpuHATHE ce0s U IPYTUX JIIOJIeH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX JIOACH
MIPU aHAJIN3€ PE3yJIbTATOB JAEATEIbHOCTH;

[IP67. VYmeHue omnepupoBaThb MOHITUSAMU: CpEIHEE
apudmernyeckoe, MenuaHa, HauOosblliee W HaUMEHbIIEE
3HAYEHUs, pa3Max, JUCIEPCUS, CTAHJAPTHOE OTKJIOHECHHE
YHCIOBOTO HaboOpa; yMEHUE U3BIEKaTh, HHTEPIPETUPOBATH
uH(popMaIio, TPEACTaBICHHYI0O B  TaOiuIax, Ha
quarpammax, rpadukax, OTpaXkarollyr CBONCTBa pealbHbIX
MPOIIECCOB W SIBJICHWW; TPEACTABIATh HHPOPMALUIO C
MOMOIIBI0  Ta0NMMII W JAWarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JAaHHBIE, B TOM YHCIIE C MNPUMEHEHHUEM
rpadUyecKuX METO/I0B U DJIEKTPOHHBIX CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMH: CIIYYAHBIN OTBIT
U CIy4ailHOe COOBITHE, BEPOSATHOCTh CIY4allHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYJIBI CIIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dbopMynbl MpU pEHIeHUH 337a4; OLEHUBATH BEPOSTHOCTH
peaIbHbIX ~ COOBITHH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEJIMYMHAMHU; YMEHHUE NPHUBOJUTH INPUMEPHI IMPOSIBICHUS
3aKOHa 00JIBIINX qucen B MIPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUSIX;




- NMPU3HABATh CBOE IPABO W MPABO JIPYTHUX JFOJICH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIIHH
JPYTOTO YeTIOBEeKa

[1P614. YMmenue BbIOUpATh MOAXOISIINA H3YYSHHBIH METO/
JUIs  pellleHUs] 3a7add, paclo3HaBaTb MAaTEMAaTHUYECKUE
(hakTh

1 MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIIECCTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE NPUBOIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM M MHUPOBOU
MaTeMaTUYECKON HAyKU

OK 05. OcymectBisiTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHUKAIIUIO

Ha TOCYJAapCTBEHHOM S3bIKE
Poccniickoit ®enepannn
C yueToM ocoOeHHOcTel
COLIMAJILHOTO U KYJIBTYPHOI'O
KOHTEKCTa

JInyHOCTHBIE  pe3yibTaThl  JOJKHBI
B YaCTH: 3CTETUYECKOTO BOCIIMTAHM:

- OCTETHMYECKOE OTHOIIEHHWE K MHpPY, BKIHOYAs
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOpPTAa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHHU;

- CIIOCOOHOCTH BOCHPHHHMATH PA3JIMYHBIC BH/IBI
UCKYCCTBa, TpPaaullMd U TBOPUYECTBO CBOETO U
OPYrUX  HapoJOB,  OIIYIIAThb  AMOIMOHAIBHOE
BO3/IEMCTBUE UCKYCCTBA;

MeranpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPAXKATh:

OBnazieHue yYHUBEPCATbHBIMU KOMMYHUKATHUBHBIMHU
IeHCTBUSIMU

a) oOmeHue: - OCYHIECTBIATh KOMMYHHUKAIUH
BO BceX cepax KHU3HU;

- pacro3HaBaTh HeBepOaldbHBIE CPEACTBA OOIICHMS,
IIOHUMATh 3HAYCHHUE COIMAIBLHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUIKU KOH(ITUKTHBIX
CUTYyaIMi ¥ CMATYaTh KOH(IJIUKTHI,

OTpaXkaTh

- Pa3BCPHYTO U JIOTUYHO MU3JIAraTb CBOI TOYKY
3pCHUA C UCITOJIB30BAHUECM A3BIKOBBIX CPCICTB

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMHU
peuieHus 3a1a4; yMeHHe (OPMYJIHPOBATH OIPEICICHHS,
aKCHOMBI ¥ TEOPEMBbl, HIPUMEHATh UX, HPOBOAUTH
JIOKa3aTeJIbHbIE PACCYKJCHUS B XOJI€ PEIICHU 3a/1ay;

[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CIIy4alHBII OIBIT
U Clly4ailHoe cOObITHE, BEPOSATHOCTh CIIYYalHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSTHOCTb C  HCIOJIb30BAHUEM
rpaUYeCcKuX METOOB; MPUMEHATh (DOPMYIIBI CIIOKCHHS H
YMHOXEHHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMyBl MpU pEUIEHUU 3ajad; OIEHHWBATh BEPOSITHOCTU

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHBIMM BEJIMYMHAMH; YMEHHE IPUBOJIMTH
OpUMEpPbl  MPOSIBICHUS 3aKOHAa OOJBIIMX 4YHCET B
MIPUPOIHBIX

u O6H_IeCTBeHHBIX SABJICHUAX,

[1P69. YMmenue omnepupoBaTh MOHATUSMHU: TOUKA, MpsiMasi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYT'paHHBIN yrod,
CKpellIMBaoIuecs npsIMbIE, napauieaIbHOCTD u
NEPIEHIUKYIIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY MPSAMBIMH, YTOJI MEKY MPIMOU
U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKHU

JI0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; YMEHHE HCIIOIb30BATh IIPHU PEIICHUHN
3aja4  U3y4yeHHble (AKTBl M TEOpeMbl IUIAHUMETPHH;




YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETo
MHUpA;

[TP610. Ymenue onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK,
CE€YCHHE MHOTOTpaHHUKa, KyO, MapajuieJienure]], npusma,
nupamMuia, QUrypa M MOBEPXHOCTh BpaIICHHS, HUIHHID,
KoHyc, 1map, cdepa, ceueHUs QUTYpBl BpaIICHHS,
IUIOCKOCTh, Kacaromjasicsi cdepbl, IIMHAPA, KOHYca,
IJIOMIA b TIOBEPXHOCTH MHPAMHJBI, TPU3MBI, KOHYCAa,
HWIMHIIPA, Tomaab chepbl, 00beM Kyda, MPSIMOYToJIbHOTO
napajviejenunesa, MNUPaMUIbl, TPU3MbBI,  LWIWHIpA,
KOHyca, Iapa; yMeHHuEe Uu300paxarb MHOTOIPAaHHUKU
W TIOBEPXHOCTH BpAIICHUS, WX CEYEHUS OT pPYKH, C
MOMOIIbI0 YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CpPEeACTB;  YMEHHME  paclo3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE;, YMEHHUE  pacClO3HaBaThb  IPABHIbHBIC
MHOTOTPaHHUKY;

[TP611 VYmenue onepupoBaThb MOHATHSIMU: JBUKEHUE
B IPOCTPAHCTBE, NOAOOHBIE (UTYpbl B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHWE IUIONIAJEH IOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYp TP PELICHUH 33/1a4;

I1P612. YMeHue BBIYUCIATH I'€OMETPUUECKHUE BEIMYUHBI
(nmuHA, Yroj, IUIomaas, 00beM, IJIOMAadb MOBEPXHOCTH),
UCTIOJIB3YS U3yUeHHBIC (DOPMYITBI M METOBI;

[T1P613. YMmeHue onepupoBaTh NOHATHIMMU: MPSMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOPJIMHATBl BEKTOpa, CKAIAPHOE IPOU3BEIEHHUE, YIroi
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJUTh C IOMOIIbIO H3YYEHHBIX
dbopMynT KOOpPIMHATHI CEPEIUHBI OTpPE3Ka, PACCTOSIHHE
MEXy IBYMSI TOUKaMU;

I1P614. YMmenue BRIOHpaTh MOAXOISAIINN H3YIEHHbIH METO




JUIsl peLIeHHs 3aJadd, pPaclo3HaBaTh MaTEMAaTHYECKUE
(baxTb

U MaTeMaTH4YeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MHCKYCCTBE; YMEHHE MPUBOJIUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM W  MHPOBOM
MAaTE€MaTU4YeCKON HayKu

OK 06. [IposiBiATH
IpaXAaHCKO-
NaTPUOTHYECKYIO TO3HIIHIO,
JEMOHCTPUPOBATh
OCO3HAHHOE MOBE/ICHUE
Ha  OCHOBE  POCCHMCKHX

JTyXOBHO-HPABCTBEHHBIX
IIEHHOCTEH, B TOM YHCJIE

C y4Y4eTOM TapMOHU3ALMH
MEXHALMOHAIbHBIX

u MEXPEIIUTHO3HBIX
OTHOILICHHUH, IIPUMEHSATH
CTaHJapThI
AHTUKOPPYIIIMOHHOTO
MOBEICHUSA

JImuHOCTHEIE PE3YIbTATHI JOJIDKHBI OTpaxXaTb
B 4acCTu:
- I'paXaaHCKOIro BOCIIMTaHUA: IIPUHATHUC

TPpAAUIIUOHHBIX HAITUOHAJIbHBIX, O6HIC‘-ICJIOB€‘~I€CKI/IX
TYMaHUCTUYCCKUX U JCMOKPATUYICCKUX HeHHOCTeﬁ;
-IaTPUOTHYCCKOI'O0 BOCIIMTAHUA:

LIECHHOCTHOE OTHOILIEHHE K TIOCYIapCTBEHHBIM
CUMBOJIAM,  HUCTOPUYECKOMY U  INPUPOJHOMY
HaclIeAWIo, IMaMATHUKAaM, TpagulusM HapoloB

Poccun, noctmkennsam Poccun B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

MertanpeameTHble pe3ynbTaThl JOKHBI OTPaXKaTh:
OBnaneHne  yHUBEPCAIBHBIMU  PETYISTUBHBIMU
NEUCTBUSIMH: B) OMOIMOHAIBHBIA  HMHTEIJIEKT,
npeanoiararomuil copMUPOBaHHOCTb:
--CaMOCO3HAHMsI,  BKJIIOYAIOIIETO0  CIIOCOOHOCTH
IIOHMMATh CBOE dMOILIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpaBJIEHUs pa3BUTHS CcOOCTBEHHOMU
SMOLIMOHAIBHOM c(hepbl, ObITh YBEPEHHBIM B ce0e;

- caMoperyJIupoBaHus, BKJIIOYAIOIIETO
CaMOKOHTPOIJIb, YMEHHE NpUHUMATH
OTBETCTBEHHOCTh 33 CBOE IOBEJECHHE, CIIOCOOHOCTD
aJanTUpoOBaThCd K HMOLMOHAIBHBIM H3MEHEHMAM
U TIPOSIBIISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH  MOTHBAIUH, BKJIFOUAIOLIEH
CTpeMJIEHHE K JOCTH)KEHHIO LeIM U  YCIHexy,
ONTHMHU3M, HHULIMATUBHOCTh, YMEHHUE JEICTBOBAT,

I1P61. Bnanenne Meromamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pelieHus 3aaad; yMeHue (GOopMyIHpOBaTH ONpEACIICHUs,
AKCHOMBI

U TEOPEMBbI, MPUMEHSTh HX, MPOBOJUTH JOKa3aTeIbHbIC
paccyXJIeHUs B X0OJI¢ PELICHUs 3a/1a4;

[1P64. VYwmenue omnepupoBaTh MOHATUAMU: (QYHKIHS,
HeTpepbIBHAass (QYHKIUS, TPOM3BOJIHAS, IIEpBOOOpa3Hasi,
OIIpEe/IeTICHHBI MHTETPANl; YMEHUE HAaXOJIUTh IPOU3BOIHBIC
DIIEMEHTAPHBIX  (DYHKIUH,  WCHOJB3yS  CIIPaBOYHBIC
MaTepHalIbl; UCCIEN0BaTh B MPOCTEHIINX CiTydasx QyHKIUH
Ha MOHOTOHHOCTb, HaXOJIUTh HanOoIbIIHe
U HauMeHbIIWE 3HaueHus (YHKIUHI; CTpPOUTh TIpapuKu
MHOTOYJICHOB c UCTIOJIb30BAHUEM anmapara
MaTeMaTHYeCKOro aHaiu3a; MPUMEHATh MPOU3BOJIHYIO MPH
peleHnH 3ama4
Ha JIBUKEHUE; pelIaTh NPaKTUKO-OPUEHTHPOBAHHBIE 3a7jaui
Ha HanOOoJIbIIME ¥ HAMMEHBIIINE 3HAYCHHS, Ha HaX0XK/ICHHE
MyTH, CKOPOCTU U YCKOPEHHUS,

[1P66. YMeHnue pemiath TEKCTOBBIE 3a/1a4H Pa3HBIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JABHKEHUE,
paldoTy, CTOMMOCTb TOBapOB M YCJIYT, HQJIOTH, 33Ja4d W3

o0nacTd  ynpaBieHHS  JHMYHBIMH M CEMEHHBIMH
¢buHaHCaAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEpPaBEHCTBA M HUX CHCTEMbl II0 YCJIOBHIO 3aauH,
UCCIIENOBAaTh  ITIOJYYEHHOE  pPEIICHHE W OLCHUBATh

HpaBJIOHOIIO6HOCTB PE3YJIbTATOB,




UCXOJSl U3 CBOMX BO3MOXKHOCTEH;

- OMIATHUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATH
SMOIIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0
MIPU OCYIIECTBICHUU KOMMYHHKAIIMH, CTIOCOOHOCTH
K COUYBCTBHUIO U CONEPEKUBAHUIO;

- COIMAIbHBIX HABBIKOB, BKJIFOYAIOIIUX
CIOCOOHOCTH BBICTpanBaTh OTHONICHUS C JPYTHMMH
JIOIbMH, 3a00TUTHCA, TMPOSIBISATH HUHTEPEC U
pazpemiats KOHQIUKTHI

I[IP67. VYmeHue onepupoBaTh TMOHATHUSMH: CpEIHEE
apudmernyeckoe, MeauaHa, HawOOJbIIEE W HAaUMEHbBIIEES
3HAYEHUS, pa3Max, IUCIEPCUs, CTaHAApTHOE OTKJIOHEHHUE
YHCJIOBOIO0 Ha0Opa; YMEHHE U3BIIEKATh, HHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEICTaBICHHYO B  Tabnumax, Ha
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBA peaTbHBIX
MPOLIECCOB U SIBJICHUN; MPEACTAaBIATh HHGPOPMAIUIO C
MOMOIIBI0  TAONMHMII W JWarpamm; HCCJIEI0BATh
CTaTHUCTUYECKUE JaHHbIE, B TOM quclie
C NpPUMEHEHHEM TpaUUECKUX METOJIOB M DJICKTPOHHBIX
CPEICTB;

[1P68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYAHBIN OIBIT
U Clly4ailHoe cOOBITHE, BEPOSTHOCThH CIIYYaliHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIOJIb30BAHUEM
rpaUYecKuX METOIOB; MPUMEHATh (DOPMYIIBI CIIOKCHHS H
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKTBl U
GopMyITbI TIPU PEIICHUH 3314, OIEHUBATh BEPOSTHOCTH
peabHBIX COOBITHIA; 3HaKOMCTBO
CO CIyYallHBIMH  BEIMYHUHAMU; MIPUBOJIUTH
IpUMephl  TPOSBICHHUS]  3aKOHA qyrcen B
MIPUPOJTHBIX

1 OOIIECTBEHHBIX SBICHUSX;

yMEHHUE
OO0JIBIINX

[1P614. YMmenue BoIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIsl pElIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakKThbI

U MaTeMaTHYeCKUe MOJEIH B MPUPOIHBIX M OOIIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJNUTH NPUMEPHI
MaTE€MaTU4YeCKUX OTKPBITUH POCCUHCKOM U MHUPOBOU
MaTE€MaTHYECKON HayK1

OK 07. CogeiicTBoBath
COXPAaHEHHIO OKpY>KAroUIEH
Cpelbl,

JIn4HOCTHEIE PE3YIbTAThI JOJIDKHBI
B 4aCTH:. DKOJIOTHYCCKOI'O BOCITMTAHU .
- AKTHUBHOC HCIIPUATHC HCﬁCTBHﬁ, IMPUHOCAIIUX

OTpaxxaTb

[1P61. Bnanenue meTogamMu J10Ka3aTeNbCTB, AITOPUTMaMHU
pelieHus 3aaay; yMmMeHue (GopMyIupoBaTh ONpeAeNeHus,
AKCHOMBI




pecypcocOepeKeHHUIO,

IPUMEHSTD 3HAHU
00 W3MEHEHUH KJIHMMAaTa,
IIPUHLINIIBI OepexITMBOTO

pou3BOACTBA, IPHEKTUBHO
JIECTBOBATH
B YUPE3BBIYAIHBIX CUTYAIHIX

BpEZ OKpYXKaIoUIeH cpene;

- yYMEHHE MPOTHO3UPOBaTh HEOIAroNnpHUsTHBIC
JKOJIOTUYECKHE IOCIEACTBUS IPEANPUHUMAEMBIX
JENCTBUM, IPEAOTBPALLATD UX;

- pacUIMpEHUE OIbITA JEATEIBHOCTH YKOJIOTHUYECKON

HaIlpaBJICHHOCTH;
MeranpenmeTHble pe3ysbTaThl JOJDKHBI OTPAXKaTh:
Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMU JICHCTBUSMU:

0) 0a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

- pa3pabaThiBaTh IUIAH pELIEHUS MPOOJIEMBI C
Y4eTOM  aHaliu3a UMEIONINXCS  MaTepHaIbHBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

- OCYHIECTBIATH  IIeJICHANPAaBIICHHBIN
IepeHoca  CpeacTB U crmocoOoB

B ITPO(heCCHOHANBHYIO CPEeNy;

- yMeTh MEPEHOCUTh 3HaHHS B IO3HABATEIHHYIO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEEATEITLHOCTH,
OBnaneHne  yHUBEPCATbHBIMH  PETYISTHBHBIMU
JEACTBUSAMMU:

0) CAMOKOHTPOJIb:

- J1aBaTh OIIGHKY HOBBIM CHTYalWsIM, BHOCHTH
KOPPEKTHUBBI B NeSITeNbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YIHTATOB LIEISIM

IIOUCK
NEeNCTBUA

U TCOPEMBEBI, IPUMCHATHh HX, HPOBOIUTH AOKA3aTCIbHBIC
pacCyxaCHus B XO0AC pCHICHUS 3a/1a4;

[IP64. VYwmenue omnepupoBaTh TNOHATHAMHU: (QYHKIHNS,
HenpepbIBHAas (QYHKUUS, TPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpe/IeNIEHHBI MHTETpall; yMEHUE HAXOIUTh MPOU3BOJIHBIC

JJIEMEHTApHBIX  (YHKIUH,  HUCHONB3YyS  CIIPABOYHBIC
MaTepuasbl; UCCIE0BaTh B IPOCTEHIINX cIydasx (pyHKIIHH
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJIbIINE

U HauMEHbIME 3Ha4YeHHs (QYHKIHM, CTPOUTh TpaduKu
MHOT'O4YJICHOB c HCII0JIb30BAHUEM anmapara
MaTEeMaTHYECKOTr0 aHaIKM3a; MPUMEHSATh MPOU3BOJHYIO MPH
perieHnn 3a1a4y
Ha JIBIDKEHUE; PeliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4H
Ha HauOOJIBIINE U HANMEHBITNE 3HAYCHUS, HA HAXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

ITP65. YMeHue omepupoBarh MOHATHUSMHU: pallMOHAIbHAS
¢byHKIMSA, MoKazareiabHas (QYHKIUS, CTENeHHas (QyHKIHA,
JorapupmMuyecKas byHKLU, TPUTOHOMETPUUECKHE
¢byHKIIMM, 0OpaTHbIE (YHKIMHM; YMEHHE CTPOUThH rpapuku
U3yYeHHBIX  (PYHKIMH, UCHONb30BaTh TpapuKH IpH
M3Y4YE€HUH MPOLIECCOB U 3aBUCUMOCTEHN, IIPU PEIICHUH 33]1a4
U3 JPYruxX Yy4eOHbIX MpPEeIMETOB M 337ad M3 pPealbHOM
KU3HU; BbIpakaTh (opMynamMH 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

[TP66. YMeHnue pemiath TEKCTOBBIE 3a/1a4K PAa3HBIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JABHKEHUE,
palboTy, CTOMMOCTb TOBapOB M YCJIYT, HAJIOTH, 3aJa4d W3

o0nacTd  ynpaBieHHs  JHMYHBIMH M CEMEHHBIMH
¢buHaHCaAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEpPaBEHCTBA M HUX CHCTEMBI II0 YCJIOBHUIO 3aJady,
UCCIIENOBAaTh  ITIOJYYEHHOE  pPEIICHHE W OLCHUBATh

HpaBJIOHOIIO6HOCTB PE3YJIbTATOB,




ITP68. YMenue onepupoBaTh MOHATUSIMHE: CIIYYAHBIA OTBIT
U cIy4yaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAHHEM
rpaUYecKuX METOIOB; MPUMEHSTH (HOPMYIIBI CIIOKCHUS U
YMHOXEHHUS BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
GbopMyIbI TPU PEIICHUU 33]a4; OIEHUBATH BEPOATHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO
CO CIyYallHBIMM  BEJIMYMHAMH; yMEHHE IPUBOJIMTH
IpUMephl  MPOSBICHHS 3aKOHAa OONBIIMX 4YHCENl B
MIPUPOTHBIX

1 OOIIECTBEHHBIX SBICHUSX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTpaHHBIN yro,
CKpELIMBAIOIINECS psIMBIE, napajuieIbHOCTh u
MEePIEHIUKYISIPHOCTD MIPSIMBIX

U IUIOCKOCTEH, YroJl MEXAy IPSMbBIMH, YTOJ MEKIY MPSIMOU
U IUIOCKOCTBIO, YrOJ MEKAY IUIOCKOCTSIMH, PACCTOSTHHE OT
TOYKH

JI0 TJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHHUE
MEXy IJIOCKOCTSIMU; YMEHUE HUCIIONIb30BaTh IIPU PELICHUU
3aJa4  M3ydyeHHble (AKTBI U TEOPEMbl IUIAHUMETPHH;
YMEHHUE OLEHHBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
MUDA;

[TP610. YmeHue onepupoBaTh HOHATHAMH: MHOTOTPAaHHHUK,
CeUYeHHEe MHOTOIpaHHUKa, KyO, Mapaenenumnes, npusma,
nupamuia, GuUrypa M MOBEPXHOCTh BpallleHHs, LHJIMHJD,
KOHyc, 1map, cdepa, ceyeHUs QUIYpbl BpalIeHHUS,
IUIOCKOCTh, Kacamomasicss chepsl, IUIMHApa, KOHYcCa,
IIoUIalb TOBEPXHOCTH MHUPAMUJbI, MPHU3MBI, KOHYCA,
IWIMHApPA, TIouaas chepbl, 00beM Kyda, IpSIMOYTOJIbHOTO
napajuiefienunena, NUPaMHUAbl, OPU3MBL,  LWJIMHJpA,
KOHycCa, IIapa; yMEHHE H300paxxaTb MHOTOTPAaHHUKH




U TOBEPXHOCTU BpAlICHMs, HMX CEUYEHHUS OT PYKH, C
MOMOIIbI0 YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX
CpPEICTB;  YMEHHE  paclo3HaBaTb  CHUMMETPUIO B
MPOCTPAHCTBE,  YMEHHUE  pPaclo3HaBaTh  IPaBUJIbHBIC
MHOTOTPaHHUKU;

IIP611 VYMeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILICHHUE IUIOMIAJACH ITOBEPXHOCTEH U
00BeMOB MOAOOHBIX (PUTYp MIPH PEIICHUU 334,

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHUE BEIMUYMHBI
(mHa, yroia, IIOmaab, 00bEM, IUIOMIAIb ITOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYJIIBI U METO/IBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
cucreMa  KOOpAMHAT, KOOpPAMHATBl TOYKH, BEKTOp,
KOOPJIMHATBl BEKTOpa, CKAJISIPHOE IPOU3BEIECHHE, YIOJ
MEXIY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJIUTh C TIOMOIIBIO H3YYEHHBIX
bopMy1 KOOpPIMHATBI CEPEUHBI OTpPE3Ka, PpaCCTOSIHHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BbIOMpaTh MOAXOJAIMNN U3yUSHHbIH METOT
JUI  peLIeHUs 3a7add, paclo3HaBaTb MAaTeMAaTHUYECKUE
(bakTbI

U MaTeMaTHYeCKUe MOJEIH B MPUPOIHBIX M OOLIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJINUTH NPHUMEPHI
MaT€MaTUYeCKUX OTKPBITUH POCCUHUCKOW W MHUPOBOU
MaTE€MaTUYeCKON HAyK1

[1K 3.2. Pa3pabareiBaTh
TEXHOJIOTHYECKYIO
TOKYMEHTAIIHIO JIJISl IPOBE/ICHUSI
[pabOT MO MOHTaXy, PEMOHTY U
TEeXHUYECKOHN 3KCILTyaTalluu
[IPOMBIILITIEHHOT'O 000py10BaHUs

OCO3HAHUEC
Fpa)K)IaHCKOI\/II UICHTUYHOCTH,

o0yJaroImuMHICs ~ POCCHICKOM

LIEJICHAIIPABJICHHOE BHYTPEHHEN

YMEHHME OIEpUPOBATh MOHATHAMM: TOUYKa, IpsMasd,
IJIOCKOCTB, IIPOCTPAHCTBO, IBYTPaHHbBIN yroil,
CKpEIINBAIOIINECS IIpsSIMBIE, NapajuIeIbHOCTh "
NEPIEHUKYJIAPHOCTD MPSIMBIX U INIOCKOCTEH, YTOJI MEXKAY
NOPSIMBIMU, YTOJI MEXIY MNpsIMOW M IUIOCKOCTBIO, YroJl




B COOTBCTCTBHHU C Tpe60BaHI/IﬂMI/I
TCXHUYCCKUX PCTIIAMCHTOB

HPaBCTBEHHBIX LIEHHOCTEH HapoaoB Poccuiickon

denepauny, HUCTOPUYECKUX W HAIMOHAJIBHO-

KyJIbTYpHBIX TPaguluid, (OPMHUPOBAHUE CUCTEMBI

3HAYUMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTAHOBOK,
AHTUKOPPYIMIIUOHHOTO MHUPOBO33PEHUS,
MIPaBOCO3HAHUS, HKOJIOTUYECKOM KYJIBTYPBI,

CIIOCOOHOCTH CTaBUTh OCJIUW U CTPOUTH KU3HCHHBLIC
IIJIaHBI,

- HHTEPEC K pa3jInyHbIM cepam npodheccHoHATbHOM
NeSITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oynymied npodeccuu ©  pealn30BHIBATh

COOCTBEHHBIE JKM3HEHHEIE IJIAHBI,

- OIpeAcIATL  LCJIU

napaMeTpbl U KPUTCPHUU UX JOCTHUIKCHUS

JACATCIIBHOCTH, 3aJaBaThb

- YMCTb HNCPCHOCHUTL 3HAHWUA B IIO3HABATCIBHYIO U

IMPAKTUYCCKYHO obiactu KHU3HCOACATCIIbHOCTH,

MCKAY MIIOCKOCTAMU, PACCTOSAHUEC OT TOUKHU O INIOCKOCTH,

paccTostHUE MEXAY IPSAMBIMHU, PACCTOSHHE  MEKIY
IJIOCKOCTSIMU; YMEHHUE MCIIOJb30BaTh IIPHU PEIICHUM 3a1a4
u3ydeHHble (AaKThl M TEOPEMbl IUIAHUMETPHM; YMEHHE

OLICHUBATh pa3Mepbl 0OBEKTOB,

yMEHUE BBIOUpATh MOAXOIAIIMN METOA JMJIS PpPelIeHUs
3a/1auu; TOHUMaHUE 3HAYMMOCTH MAaTeMaTUKU B U3y4YECHUU
MPUPOJHBIX W OOIICCTBEHHBIX IPOIECCOB U SIBJICHUIA;
YMEHHE pacro3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMaTUKHU B
UCKYCCTBE, YMEHHUE MPUBOAUTH IPUMEPHI MATEMAaTUUYECKUX
OTKPBITUA POCCUUCKOM H MHPOBOM MaTeMaTHYECKOU
HAyKH OKPY’KaloIlero Mupa




2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI 234
B T.4.

OcHoBHOe cojiep:KaHue 216
BT. 4.:

TEOPETHUECKOE 00yUueHue 136
MPAKTUYECKHUE 3aHITUS 80
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 34
NMPHUKJIATHOT0 MOXYJIA)

BT. U..

TeopeTudeckoe o0ydeHue 10
MPAKTUYECKHUE 3aHITUS 24
CamocrosiTesibHas padoTa 10

NuanBuayaabHblii IPoeKT (Oa/nem) -

IMpomexxkyTounasi arrecTanus (IK3aMeH) 4




2.2. TemaTn4yecKMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

Conep:xkanue yuyeOHOro Marepuasa (0CHOBHOE M NPO(eccCuoHATIBLHO-

HaumeHoBaHue pa3ieioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHBIC U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON
U TeM 4acoB KOMIIeTCHIIUH
MOAYJIb (IPY HAJTNYMH)
1 2 3 4
OcHoBHoOe coJepkaHue
Pa3nen 1. IloBTopenHme 20
Kypca MATeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprkanue y4eOHOro Marepuana
Hens u 3aJauM | bazoBple 3HaHMS W yMEHMS 110 MaTeéMaTuke B NPO(ECCHOHATBHOM U B
MaTeMaTUKU IIPH | TIOBCEJHEBHOM JESATEIBHOCTH.
OCBOCHHUH CIIELIHAIIBHOCTH 2
Tema 1.2 Cogepxanue yueOHOTo MaTepuana
Uucna wu  BelyMcieHus. | JlelicTBUA HAJ MOJTOXKUTENBHBIMHA U OTPUIIATEILHBIMU YUCIIaMU, OOBIKHOBEHHBIMU H
Boipakenus U | JECITUYHBIMH IPOOSMHU.
npeoOpa3oBaHus JeiicTBus co crenensaMu, GOpMyJibl COKPAIIEHHOTO YMHOKEHUS. 2
OK-01, OK-02,
Tewma 1.3. Bubl tutockux GUryp ¥ UX IUI0IMIA/Ib.
OK-03, OK-04,
['eomeTpus Ha mIOCKOCTH
2 OK-05, OK-06,
OK-07
Tema 1.4 Coneprxanue yueOHOro MaTepuaa K 3.1
IIponentHeie Beruuciaenus | [IpocTsie MpOLEHTHI, pa3Hble CIIOCOOB! MX BBIYUCICHHS. o
Crno’xHbIe MPOLIEHTHI 4
[13 1. Pemmenuie 3a1a4 Ha MPOLIEHTHI MPO(ECCHOHATIBHOTO COAEPKAHUS
Tema 1.5 Coneprkanne y4eOHOT0o MaTeprana
VYpaBHenus u HepaBeHCTBa | JIuHelHbIe, KBaipaTHbIE, APOOHO-INHEIHbIE YpaBHEHHUS U HEPAaBEHCTBA
[13 2. Pemenue nuHEHHBIX, KBaJpPaTHBIX, JAPOOHO-TMHEWHBIX YpaBHEHUH U 6
HEPABEHCTB
Tema 1.6 Coneprkanue ydeOHOT0 MaTeprana
BxonHoii KOHTpOIIB Bbruncnenuss u mnpeoOpa3oBaHus. YpaBHEHHS U HepaBeHCTBA. [eomeTpusi Ha
IIJIOCKOCTH 4

[13 3. BXOmHOH KOHTPOJb: BBIYMCICHUS M NpeoOpa3oBaHus; YpaBHEHUS U
HEPaBEHCTBA; T€OMETPHS Ha INIOCKOCTU




Paznen 2 Ilpsmbie u

16

IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Cogneprkanue ydeOHOro MaTepuasa
OcHoBHbIE nouaTus | [lpenmer crepeomerpun. OCHOBHbIE TOHATHSA (TOYKa, MpsiMasi, IUIOCKOCTD,
CTepEOMETPHH. npocTpancTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 2
Pacnonoxenune npaMeix u | [lepecekaromuecs, mapauielibHbIC U CKPEIIUBAIOIIIECS MPSIMBIC.
IIJIOCKOCTEN
Tema 2.2. Cogepxanue yaeOHOTO MaTepuana
[MapamnensHocts npsamelxX, | [lapamnensHble npsmas U 1wiockocts. Ompenenenue. Ilpusnak. CsoiictBa (c 4
OpsIMOM M IJIOCKOCTH, | JIOKA3aTeJIbCTBOM).
IIJIOCKOCTEH. [TapannensHblie mwiockoctu. Onpexnenenue. [Ipuznak. CpoiicTa.
TeTpasap U ero 371eMEHTHI.
[Tapannenenunen v €ro 31EMEHTBHI.
CBolicTBa NPOTHBOINOJIOKHBIX I'paHed M  JUaroHajledl mapajielenurnesa.
IToctpoenue ceueHui.
Pewenne 3anau.
Tewma 2.3. Coneprkanue y4eOHOro MaTepuana
[lepnieH TUKYISIPHOCTD [Mepnernukymnsipabie  TpsiMble. [lapayuienbHbie TPSMBIE, TEPICHIUKYISIPHBIC K
MPSIMBIX, IPSIMOU U mockocTH. [Ipyu3Hak nepneHauKyIsIpHOCTH NPSIMOM U TUIOCKOCTH.
IJIOCKOCTH, IJIOCKOCTEN [lepnenaukynap u HakioHHas. lleprnenaukynspHble TUIOCKOCTH. [lpu3Hak
NEPIEHUKYJIIPHOCTH IUIOCKOCTEN. PaccTosHMs B IpocTpaHCTBE
2
Tema 2.4. Coneprkanue y4eOHOro MaTepuana
Teopema 0 Tpex Teopema o0 Tpex NepHeHIUKYIApax.
TICPHCHANKYIApax Yroa Mexay npsiMOi U TNIOCKOCTBIO. YTOJI MEXKIY MIOCKOCTAMU 2
Tema 2.5. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE coaep:kaHue (conepxanue
[TapannensHele, NMPHUKJIATHOTO MOTYJISA)
MePIEeHIUKYISPHBIE, AKcHOMBI ~ cTepeoMeTpud. lleprneHauKynspHOCT, NPSMOM U IUIOCKOCTH,
CKPEIIMBAIOIINECS IPAMBIE | MAPALICITBHOCTh JBYX MPSIMBIX, MEPIEeHIUKYISIPHBIX IUIOCKOCTH, 4

NEePIEeHIUKYISIPHOCTD MIOCKOCTEHN

Tema 2.6.

Copepxanne yaeOHOTO MaTepuaa

OK-01, OK-03,
OK-04, OK-07
IIK 3.1.




Pewmenue 3anau. Ipsmelie u

PacnonoxkeHue npsMbIX U IUIOCKOCTEH B MPOCTPAHCTBE. lIepneHauKyIsspHOCTh U

IIJIOCKOCTH B | MapaJljIeIbHOCTh MPSAMBIX U IIIOCKOCTENH. CKpeluBaronecs npsiMble
IIPOCTPAHCTBE [13 4. ITpuMmeHeHre TPU3HAKOB MapaIEIbHOCTH U MEPIEHAUKYIISIPHOCTH NPSAMBIX U 2
IUIOCKOCTEM JUIsl peLIeHHs 3a1a4.
Pa3nen 3. KoopauHartbl 14
BEKTOPbI OK-02, OK-03,
Tewma 3.1 CopepxaHue yaeOHOTO MaTepualia OK-04, OK-07
JlekapTOBBI KOOpPAMHATHI B | JlekapTOBBI KOOPAWHATHI B MpOCTpaHCTBe. [Ipocreiimme 3amadun B KOOpIUHATAX. 1K 3.1.
IIPOCTPAHCTBE. PaccTosHne Mexny 1ByMs TOUKaMH, KOOPAMHATHI CEPEAUHBI OTPE3KA 4
Tema 3.2 Coneprxkanue yaeOHOro MaTepuana
BekTtops! B ipoctpanctBe. | Bekropsl B mnpoctpaHcTBe. (C0K€HHME U BBIYMTAHUE BEKTOPOB. YMHOXEHHE
Yron Mexay BEKTOpaMH. | BEKTOpa Ha YUCIIO.
CkansipHoe mnpoussercHue | CKalspHOE IPOU3BEACHUE BEKTOPOB.
BEKTOPOB KoopauHnatsl BEKTOpa, CKaJSIPHOE NPOU3BEACHUE BEKTOPOB B KOOpAMHATAX, Yroj 4
MEXly BEKTOPaMH, YIOJl MEKIY IIPSIMON U IUIOCKOCTBIO, YTOJI MEXAY IIIOCKOCTSIMHU.
Tema 3.3 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJepkaHue (conepkanue
[IpaxTuko- NPHUKJIATHOT0 MOIYJIS)
OpUeHTUPOBaHHbIC 3a1auM | KoopanHaTHas miockocTs. KonnuecTBEHHBIE pacyeTh
Ha KOOPAMHATHOW | [IpakTHKO-OpUEHTHPOBAHHBIC 33/1a41 4
IJIOCKOCTH [13 5. BeluucieHune pacCTOSHUN M IUIOMIAAECH HAa IUIOCKOCTH IPU INPOBENECHUU
MOHTQ)XHBIX paboT
Tewma 3.4 Coneprkanue y4eOHOro MaTepuana
Pemenne 3a1a4. | II3 6. Pemenue 3a1a4 Ha KOOPAUHATHI M BEKTOPBI B IPOCTPAHCTBE 2
KoopanHatsl 1 BEKTOpBI
Paznen 4. OcCHOBBI 28 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
GyHKIMH OK-07
Tema 4.1 Copepxanue yueOHOro Marepuana IIK 3.1.




Tpuronomerpuueckue
(GyHKIMH TIPOM3BOJIHLHOTO
yria, yucna. Pagnannasa u
rpajaycHas Mepa yria

Paguannas Mepa yrina. IIoBopoT Touku BOKpYr Hadajga koopauHar. OmpezneneHue
CHHYCA, KOCHHYCAa, TAHT€HCA U KOTAHT€HCa.

3HAaKU CHHYCa, KOCMHYCa, TaHM€HCAa M KOTAaHI'€HCa 10 YETBEPTAM. 3aBUCHMOCTb
MEXly CHHYCOM, KOCUHYCOM, TAHI€HCOM M KOTAHT€HCOM OJIHOTO M TOT'O K€ yria

Tema 4.2

OcHoOBHbIE
TPUTOHOMETPUYECKHE
TOKJI€CTBA.

DopMyIIbl IPUBEACHUS

Copnepxanue yueOHOro MaTepuana

Tpuronomerpuueckue Toxnectsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB O
u- 0.
DopMyIIbl IPUBEACHUS

[13 7. IlpuMeHeHne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB

CamocTtosTenbpHas paboTta
@opMmynbl Ui pEIeHUs ypaBHEHUN

Tema 4.3

Cunyc, KOCHHYC, TaHT€HC
CYMMbl M pa3HOCTH JBYX
YIJIOB
Cunyc u KOCHHYC
NBOMHOTO yria. ®opmyiibl

IOJIOBUHHOTO YyI'Jia

Cogepxanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
JBOMHOTO yria. ®opmyiibl IOJIOBUHHOIO YTJIa.

[IpeoOpa3oBanusi CyMMBI TPHTOHOMETPHUYSCKUX (YHKIUH B TIPOU3BEIACHHEC U
npousBeleHUs B cymmy. l[IpeoOpa3zoBaHusi MPOCTEHIIMX TPUTOHOMETPHUUECKUX
BBIPKEHUMN

I13 8. IIpumeHenue GhopmyI CI0KEHUS U YABOCHUS

Tema 4.4 Coneprxanue yueOHOro MaTepuaa
@yHKIMHA, HX CBOWCTBA.
Criocobbt 3allafist | OGnacTh ONpeNeIeHusl U MHOKECTBO 3HaueHUH (QyHKIMH. YETHOCT, HEYETHOCTD,
bynkri neproIMYHOCTL PyHKIHA. CriocoObl 3a1anus (YHKIUI
CamocrosTenbHas pabora
CocraBneHue KOHCIeKTa 1o TeMe «DyHKIuUs, CBOHCTBA (QyHKIIHI»
Tema 4.5 Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuieckne O6nacth ompeneneHrus U MHOXKECTBO 3HAYCHUN TPUTOHOMETPHUYECKUX (DYHKITHIA.

(GyHKIIMU, UX CBOWCTBA U

YETHOCTD, HEYETHOCTD, NEPUOJUYHOCTh TPUTOHOMETPUUECKHUX (HYHKIUI.

rpaduxu CaoiicTBa u rpapuku GyHKIUH y = COS X, Y = sin X, y = tg X, y = ctg X.
Tema 4.6 Copneprxanue yueOHOro MaTepuaa

[Tpeo6pazoBanue Cxartue 1 pacTshkeHHe Tpag kOB TPUTOHOMETPUYECKUX (PYHKIUH.
rpaduxos 13 9. [IpeobpazoBanue rpaguKOB TPUTOHOMETPUIECKUX (PYHKLIUH
TPUTOHOMETPHUUYECKUX

byHKIMHA




Tema 4.7
Onucanue
MIPOU3BOICTBEHHBIX
MPOIIECCOB C  TOMOIIBIO

rpadukoB GyHKIMI

IIpojeccrnoHaIbLHO-OPHEHTHPOBAHHOE
NMPHUKJIATHOT0 MOTYJIA)

coJepkaHue (copep:xanue

[IpakTUKO-OpUEHTHPOBAHHBIE 33291
I13 10. Onpenenenue yrioB yCTAHOBKU JeTallei

Tema 4.8 Cogepxanue yaeOHOTO MaTepuana

OO6parnblie OO6parnbie Tpuronomerpuueckue GyHkuu. Mx croiicTBa u rpaduku
TPUTOHOMETPUUECKHE

byHKIAHA

Tema 4.9 Conepxanue yaeOHOro MaTepuana

Tpuronomerpuieckue VYpaBHeHHEe cOS X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YPaBHEHUsI U HEPABEHCTBA

Pemienne TPUrOHOMETPUYECKMX YpPAaBHEHUM OCHOBHBIX THUIIOB: IIPOCTEHIINE

TPUTOHOMCTPHUYCCKUEC YpPaBHCHUA, CBOAAIINECA K KBaApaTHbBIM, pPCIIacMbIC
Pa3JIOKCHUEM Ha MHOKUTCIW, OOAHOPOIHBLIC. HpOCTGﬁH.IPIG TPUT'OHOMETPUYICCKUC

HCPAaBCHCTBA

I13 11. Pemenue TpuroHOMETpUYECKUX YPAaBHEHUN U HEPABEHCTB

Tema 4.10 Coneprkanue y4eOHOro MaTepuana

Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN
TPUTOHOMETPUUECKUX

ypaBHEHUH

Tema 4.11 Coneprxanue yueOHOro MaTepuaa

Pemrenne 3amay. ocHoBel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPaBHEHHUH U HEPABEHCTB, B TOM YHCIE, C MCIIOJIb30BaHUEM
Tpuronomerpuueckue CBOMCTB (YHKIIMI.

Gynxunm I13 12. Penenne TpUroHOMETPUYECKUX YPABHEHUI U HEPABEHCTB B CUCTEME
Pasnea S.

Kommiekcuble yncia

Tema 5.1 Coneprxanue yueOHOro MaTepuaa

KommniiekcHbie uncia

[Tonsitue komiuiekcHoro yucia. ConpsiKeHHble KOMIUIEKCHbIE YHCla, MOJYJIb U
apryMeHT KOMIUIEKCHOTO YHCIIa.

dopma 3amMcH  KOMIUIEKCHOrO  4Mcia. ApudpMmeTHdeckue JeMcTBUS €

KOMITJICKCHBIMHU YU CJIaMU

Tema 5.2

Copepxanne yaeOHOTO MaTepuaa




IIpumeHeHue

HpI/IMepBI HUCIIOJB30BaHUA KOMIIJICKCHBIX YHCCII

KOMIUIEKCHBIX YHCEIT 2
Pa3nen 6. IlpousBoaHasn 26
byHxkuum, ee
NpUMeHeHHe
Tema 6.1 Coneprkanue ydeOHOro Mareprasa
Ilonatne  mpowmsBoAHON. | OnpeneneHre YUCIOBOM MOCIENIOBATEILHOCTH U CIIOCOOBI ee 3amanus. CBoicTBa
@opMysibl M IpaBUIIA | YHCIOBBIX TMocienoBarenbHOCTel. OrmpeneneHue mpeaena MOCIeI0BaTeIbHOCTH.
Qg depeHIpoBaHUSI [Ipupamenue aprymenta. [lpupamenne pynkunu. 2
Onpenenenye Npou3BOIHON. AJITOPUTM OTHICKAHUS POU3BOAHOMN
Tema 6.2 Coneprxkanue yaeOHOro Matepuana
[IpousBonHbIe cymmel, | @opmynsl auddepeHnnpoBaHus. 2
pasHoct  npoussenenus, | [Ipasuna nuddepeHnupoBanus
YaCTHOI'O 13 13. HaxoxaeHne mpou3BOJHBIX 3JIEMEHTAPHBIX (YHKIIHIA
Tema 6.3 Cogepxanue yueOHOro MaTepuana OK-01. OK-02
[IpouzBonHbIE Onpenenenue cioxxHoi pyHkuuu. IIpousBoaHast cinoxxHON QyHKIMH. OK-0 3’ OK-0 4'
TPUTOHOMETPHUYECKUX [Ipou3BoHAs TPUTOHOMETPHUYECKUX (DYHKITHIA. OK-0 5’ OK-0 6,
¢Gynxumii.  Ipoumssoanas | I13 14. Haxosk/ieHHE TIPOM3BOHBIX TPUTOHOMETPHUYECKHX ()YHKIIHI S 012_07 '
CJI0KHOHU QyHKIMH [13 15 HaxoaeHue mpon3BOIHBIX CIOKHBIX (PYHKINN K 3.1.
Tema 6.4 Coneprxanue yueOHOro MaTepuaa
Honstne O | TousiTre HenpepbiBHOM (yHKIMH. CBOWCTBA HEPEPHIBHON (PYHKIIHH. 2
HEMPEPBIBHOCTH (DYHKIUMHU. | Cpgsp, MEXJY HENpPEepbIBHOCTBIO U UG (HEPEeHIIMPYEMOCThI0 (YHKIIMM B TOYKE.
Meron unTepBanon ANTOpPUTM pELIEHUSI HEPABEHCTB METOJJOM UHTEPBAJIOB
Tewma 6.5 Coneprkanue y4eOHOro MaTepuana
I'eomerpuyeckuii u | 'eomMeTpudeckuil CMBICT TPOU3BOAHOM (YHKIMH — YIJIOBOH KOA(PUIMEHT
¢buznyeckuit CMBICII | KacaTeIbHON K Tpaduky (yHKIHMU B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
IIPOU3BOIHOM (GyHKIMU. AJNTOPUTM COCTaBIICHHUS] YpaBHEHMs KacaTeldbHOH K rpaduky (QyHKIHH 2
y=f(x)
Tewma 6.6 Coneprkanne yaeOHOr0o MaTepurana
duznueckuit cMbICH | @u3nyeckuii (MeXaHWYeCKUil) CMBICT IPOU3BOJHOM — MI'HOBEHHAash CKOPOCTh B
MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v =S’ (1)
npodeccnoHambHBIX I13 16. Haxoxaenne Gpusndeckoro cMbIcia MPOU3BOTHON 2

3agadax




Tema 6.7 Copneprxanue yueOHOro MaTepuaa
MonoToHHOCTh  DYHKUHMH. | Bospactanne M yOblBaHME (YHKUMH, COOTBETCTBHE BO3DACTAHMS M YObIBAHUSA 4
Touku srcTpeMyma. (GYHKIMH 3HAKY IPOU3BOIHOM.
3agaun Ha MAKCUMYM M MUHUMYM.
Anroput™M uccinenoBaHus (QYHKIMM W IOCTPOEHUs ee TIpaduka C IOMOILBIO
IIPOU3BOJHOM.
Tema 6.8 Cogneprkanue ydeOHOro MaTepuasa
Hccnenosanne ¢ynkuuil u | MccnenoBanue GyHKIMHA HA MOHOTOHHOCTD U MOCTPOCHUE rPadHKOB.
TOCTPOSHHE IPAGHKOR [13 17. Iloctpoenue rpadukoB GyHKIHI C TOMOIIBIO TPOU3BOIHBIX 3
Tema 6.9 HaumbGonwsmee u | Comepikanue ydeOHOro Marepuania
HauMEHbIIIee 3HaueHus | HaxoxaeHue HamOONbIIEr0o M HAMMEHBIIETO 3HAaYeHWH (QYHKIMH, MOCTpOeHHE
byHKIIN rpaMKOB MHOTOWIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMAaTHYECKOTO aHaIu3a 2
CamocTosiTenpHas padoTta 2
[ToaroroBka pedepara o Teme «[Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH
B PEAJIbHBIX IPOLIECCAX U SIBICHUAX
Tema 6.10 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxxanue
Haxoxnenue NPHUKJIATHOT0 MOY.JISA)
ONTUMAJILHOTO pe3yJbTaTa 2
C IIOMOILBI NPOU3BOIHOMN
[IpakTuKO-OpHEHTUPOBaHHbIE 3a7a4n
B IPAKTUYECKUX 3a/1a4ax .
[13 18. Ucnonb3oBaHue MPOU3BOJHON Ul HAXOXJACHUS HAWIYYILIEro peleHus B
3aJa4ax TeXHOJIOTHYECKOro MpOopuiIs
Paznen 7. 24
MHOrorpaHHUKH M Teja
i OK-01, OK-02,
Tema 7.1 Coneprkanne y4eOHOT0 MaTeprana 0K-03. OK-04
Bepmmnel, pebpa, rpanu | [loHsiTue MHOrOrpaHHMKa. ETo 3eMeHTHI: BepIIUHbI, peOpa, rpaHu. BeImykibie u OK-0 5’ OK-OG,
MHOTOTpaHHUKa HEBBITYKJIBIE MHOTOTPaHHUKH 1 OI’(-07 '
Tema 7.2 Copneprxanue yueOHOro MaTepuaa K 3.1,
IIpu3zma, ee 2

COCTaBJIAIONINE, CEYCHHE.
[IpsmMas w mnpaBuiIbHAs

MIPU3MBI

IIpusma u e€ anementsl. lIpsamas u HakioHHas npusMa. [IpaBuibHas npusma. Ee
CeueHue.




Tema 7.3 Copneprxanue yueOHOro MaTepuaa

[Tapannenenunen, KyO. | [Tapamienenumnen, CBOMCTBA MPSIMOYTOJBLHOTO mMapaienenunena, kyo. CeucHue
Ceuenue KyOa, | kyba, mapayuiesienumnena

napajulieJenune1a

Tema 7.4 Coneprkanue ydeOHOro MaTeprasa

[Iupamupa, ee | [lupamuna u ee onementsl. Ceuenue nupamuabl. [lpaBuibHas mnupamuaa.
COCTaBJIAIOLINE, CEYEHHE. | YCceUeHHAs MUpaMuaa

IIpaBunbHass  nupamuja.

VYceuennas nupamuaa

Tema 7.5 Copepxanue yueOHOT0 MaTepuana

bokoBas u nojHas | [Tnomans 60k0BOM U MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIbI

MIOBEPXHOCTH IIPU3MBI,

MAPaMU/IBI

Tema 7.6 Coneprxkanue y4eOHOro Matepuana

Cummetpust B KyOe, | CHMMETpHsI OTHOCHTEIBHO TOYKH, NPAMOH, Iockoctu. Cummerpus B KyOe,

napajuiesIenunese,
IIpU3Me, MIUpaMuJIe

napaujiejcnmicac, npusmMe, mupamMmuic

Tema 7.7 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coaepikaHue (conepxxanue
[Ipumepsl cuMMeETpUil B | IPUKJIAJAHOTO MOAYJIsT)
npodeccun CumMeTpHs B IpUPOJE, APXUTEKTYpPE, TEXHUKE, B OBITY
[IpakTuKO-OpHEHTUPOBAHHBIE 3a7a4n
I13 19. HaxoxaeHne u NOCTPOEHNE CUMMETPUH Ha YepTexax
Tema 7.8 Coneprxanue yueOHOro MaTepuaia
[IpaBuibHbBIE [TonsiTve mpaBUIILHOTO MHOTOrpaHHUKa. CBOWMCTBA MPABUIIBHBIX MHOTOIPAaHHUKOB
MHOTOI'PaHHUKH, ux | [13 20. IIpumeHeHne CBOMCTB MPaBUIIbHBIX MHOIOTPAHHUKOB ITPU PEILIEHNN 3a/1a4
CBOMCTBA
Tema 7.9 Coneprxanue yueOHOro MaTepuaa
Hununnp, ero | [fununnp u ero anemenTsl. CeueHne nunuHapa. PazsepTka muimHapa
cocrapistone. CedeHue
LWIMHIpa
Tema 7.10 IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE coJep:KaHue (conep:xaHue
Konyc, €ro | NPUKJIAIHOT0 MOY.JIs1)
cocrapisromue. CedeHue




KOHyca Konyc u ero anementsl. Ceuenus konyca. PazsepTka koHyca
[IpakTuKO-OpUEHTUPOBaHHbIE 3aa4l
[13 21. Haxoxx/ieHuEe OCHOBHBIX 3JIEMEHTOB KOHYCA IIPU ITOCTPOCHUN TEXHUUECKHUX
JeTajiel
CamocrosrenbHas pabora
W3roroBieHre MoJeIu MHOTOTPAHHUKOB
W3roTtoBnenue Mozaenu KpyribIX Tel
Tema 7.11 Cogepxanue yaeOHOTO MaTepuaa
VY ceueHHsIi KOHYC. | YceuenHslii KoHyc. Ero 0Opa3syromas u BeicoTa. CedeHne yceueHHOro KOHyca
Ceuenue YCEUEHHOT 0
KOHYyca
Tema 7.12 Cogepxanue yueOHOTo MaTepuana

[ap u cdepa, ux ceyeHuUs

Hlap u cdepa. B3aumuoe pacronoxkenue cepsl U 1iockoctu. CedeHue mapa,
cdepbl

Tema 7.13
ITonsatue 00 oOBEME Tea.

Coneprkanue y4eOHOro Marepuana

[Tousatue 006 00OBeMe TENA.

OTHolIeHUE 00beMOB | O6beM Kyba M MPSAMOYTOobHOrO Mapauienenunena. O0beM MPU3MbI M HUATHHPA.
MO0OHBIX TEJ OTtHoteHue 00HEMOB MOTIOOHBIX TE.

Tema 7.14 Coneprkanue yaeOHOro MaTepuana

ObbeMBl W TWIOWAH | OGpembl nupamuibl ¥ Konyca. O6bwem mapa. [Inomanm noBepxHocTei Tei.
ITOBEPXHOCTEH TEN

Tema 7.15 Copepxanue yaueOHOT0O MaTepuana

KomM6unanmu KoMOuHammu reoMeTpuuecKux Tei

MHOTOTPaHHUKOB H  TeI
BpalCHUA

Tema 7.16 Coneprkanue yaeOHOTO MaTepuasa

I'eomerpuueckue Hcnonb3oBanne KOMOWHAIMI MHOTOTPAHHUKOB M TeJ BpAlICHHUS B MPAKTUKO-

KOM6I/IHaI_II/II/I Ha IMPAaKTHUKE

OpPUCHTHUPOBAHHBIX 3a/1a4aX

[IpakTuKO-OpHEHTUPOBAHHBIE 3374
13 22. M300paxeHne Tea BpalleHus, UX pa3BepTKH, CEUEHHs B YepTeKax

Tema 7.17
Pemrenue 3ajad.

MHOrorpaHHuKM # Teja

Coneprkanue ydeOHOT0 MaTeprana

[13 23. Pemenne 3a7ay Ha HaX0XKJCHHE 00HEMOB F'€OMETPUIECKUX TEI




BpalICHUs

Pazgen 8. 10
IlepBooGpa3nasn
GyHKUMM,ee MPUMEHEHHUE OK-01, OK-02,
Tema 8.1 Coneprkanue ydeOHOro MaTepuasa OK-03. OK-04
IlepBooOpa3zHas (pyHKuMU. | O3HAKOMIIEHHE C IMOHATHEM HHTErpajga M IepBooOpasHoi mas GyHKiuu y=f(x). OK-OS’ OK-OG,
[IpaBuna HaxoXx/JeHus | Pemenne 3amay Ha CBsI3p NEPBOOOPAa3HON M €€ TNPOU3BOAHOH, BBIYHUCICHUE 012_07 '
I1€pBOOOPA3HBIX NepBOOOPA3HOM U1 JaHHOW (DYHKIIHH. K 3.1.
Tabmuua ¢opmyn A HaxXOXICHUS MepBooOpasHbIX. M3yuenuwe mnpaBuia
BBIUMCJIEHMSI IEPBOOOPA3ZHON 2
CamocTosiTenpHas paborta 2
Coznanue npesenranuu 1no teme «Hrerpan u ero npuMeHeHUE»
Tema 8.2 Coneprxkanue yaeOHOro MaTepuana
[Inomans KpUBOIMHEWHOW | 3amaun, NMPUBOMASAIIME K TOHSATHIO ONPEICICHHOTO WHTErpajia — O BBIYMCICHUM
TpanenuH. dopmyna | IUIONIAAM  KPUBOJIMHEWHOW Tpamenmuu, O mepeMemeHud Touku. [loHsTHe 2
Herotona — JleitOnuna onpeAenéHHOr0  MHTErpana. ['eomeTpuyeckuidi ©  (QUIUYECKHI  CMBICH
OIpeIeIEHHOr0 UHTErpaa.
®opmyna HetoTona— Jleitonuia
Tema 8.3 Coneprxanue yueOHOro MaTepuaa
[Tonsitue 00 | ['eoMeTpUYECKHil CMBICI ONPE/IeTICHHOTO HHTEerpalia
ompezaeneHHOM uHTerpane | 13 24. Beruucnenue mioniaiei miockux Quryp 3
Kak I0IIaIu
KPHUBOJIMHEWHOM Tpanenun
Tema 8.4 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE cojiepkaHue (conep:xaHue
OnpeneneHHblil  MHTErpal | MPUKJIATHOTO MOXYJIsI)
B KU3HU I'eomerpuueckuii cmbicn ompenenenHoro wuHrerpana. Popmyna HeioTona -
JleiiOHu1A.
[IpakTUKO-OpHEHTUPOBAHHBIE 3a/1a41
[13 25. Pemenue 3agay Ha NpUMEHEHHWE MHTETpaia JUis BBIYMCICHUS (PU3MUECKUX 3
BEJTMYMH U TUIOMIAICH NI COOPOYHBIX paboT
Paznen 9. 10 OK-01, OK-02,
CreneHu | KOPHH. OK-03, OK-04,
Crenennasi pyHKUIusA OK-05, OK-07




Tema 9.1
Crenennas ¢QyHkms, ee

Copepxanue yaeOHOTO MaTepuana

[ToHATHE KOpHSA N-OM CTENEHU U3 NEUCTBUTEIIBHOTO YUCIIA.

CBOMCTBA ®dynkuun v = 3/x ux cBOlCTBA M rpaduKH.
CBolicTBa KOpHSI N-Oi CTENEHU

Tema 9.2 Cogneprkanue ydeOHOro Mareprasa

[Ipeo6pa3zoBanue [IpeoOpa3zoBanre UPPAMOHATLHBIX BBIPAKECHUI

BBIPOKECHHUIN C KOPHSMH N-
Ol cTeneHun

[13 26. [IpeobpazoBanue UppaMOHATIBHBIX BEIPAXKEHUH

Tema 9.3
CBoiicTBa CTEIIEHU C

Conepxanue yaeOHOro MaTepuaia

Ilonsarue creneHu ¢ I00BIM panrOHAJIbHBIM ITOKA3aTCIICM.

paroHaIbHBIM u | CrenieHHbIe QYHKIIUU, UX CBOMCTBA U rpaduKu
JCHCTBUTEILHBIM

MOKa3aTesIMH

Tema 9.4 Cogepxanue yueOHOro MaTepuana

Pemenue PaBHOCHIIBHOCTE MppaIMOHATBHBIX YPABHCHUN U HEPABECHCTB.
HPPaIMOHATEHBIX MeToIbl UX pelIcHHS.

YpPaBHEHUI U HEPABEHCTB

Pemenne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB

I13 27. Pemenne uppaliOHaIbHBIX YPAaBHEHUM

Tema 9.5
Crenenn u KOPHH.
CrenenHas QyHKIMS

Copepxanue yaueOHOT0O MaTepuana

Omnpenenenue creneHHoi (yHkuuu. Vcmonb3oBaHue €€ CBOWMCTB MPHU PELICHUU
YpaBHEHUI U HEPABEHCTB

[13 28. IlpeoOpazoBaHusi BBIpAKEHUH, COMAEPKAIIMX CTENEHH C HCIOJIb30BAHUEM
CBOUCTB

PaszaenlO.
IToka3aTeabpHas
byHkuus

Tema 10.1
[TokazarenpHas GyHKIHS,
€€ CBOICTBa

Cogepxanue yaeOHOTO MaTepuana

CreneHp ¢ TNpOU3BOJBHBIM JIEHCTBUTENBHBIM IOKazareneM. OrnpexneneHue
noKa3aTeabHON (PYHKIIUH, ee CBOMCTBA U rpaduk.

3HaKOMCTBO C TPUMEHEHHEM NOKa3aTeIbHON (QYHKITUH.

Pemenue nokazareiabHbIX YpaBHEHUH (PyHKIHOHATBHO-TPAPUIECKIM METOI0M

Tema 10.2
Pemmrenne 1moxasaTenbHBIX
YPaBHEHUU U HEPABEHCTB

Coneprkanue ydeOHOT0 MaTeprana

Pemienne moka3aTeNbHBIX YpaBHEHUMH METOJOM YpaBHHUBAHUS TOKa3aTeseH,
METO/IOM BBEJICHUSI HOBOW NMEPEMEHHOH, (DyHKIIMOHATBHO-TPAQUIECKUM METO/IOM.

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
MK-3.1




13 29. Pemenne nokasareabHbIX ypaBHEHUM )
[13 30. Pemienne nokasareabHbIX HEPABEHCTB
Tema 10.3 Coneprkanue yueOHOro MaTepuana
CucreMbl 1OKa3aTenbHBIX | Pernrenue cucteM mokasaTeabHbIX yYpaBHECHHUN
ypaBHEHUM 1
Pa3znea 11. Jlorapugmni. 14
Jlorapudmuueckasn
byHkuus
Tema 11.1 Coneprkanue yaeOHOro MaTepuasa
Jlorapupm yucina. | Jlorapudm uucna.
JlecATUYHBIN u | JlecaTUUHBIN M HATYpaJIbHBIN JIorapu(MBbl, YUCIIO € 2
HaTypaJbHbIN JIorapudmsl,
YHCIIOo €
Tema 11.2 Coneprxkanue y4eOHOro Matepuana
CroiictBa  jorapudmos. | CpoiicTBa jorapupmMoB. 2
Oneparust Oneparus JorapuMUpPOBaAHUS.
Jorapu(MUpPOBAHHS I13 31. Beruncnenue u cBoricTBa JIorapudmMoB
Tema 11.3 Coneprxanue yueOHOro MaTepuaa OK-01, OK-02,
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA 1 OK-03, OK-04,
GbyHK1IMS, €e CBOMCTBA OK-05, OK-07
Tema 11.4 Copepxanue yaueOHOT0O MaTepuana IIK 3.1.
Pemrenne [Tonsarue morapnMUIecKOro ypaBHEHHS.
norapupMIICCKHX Omneparyst MOTEHIIUPOBAHHUS.
YPaBHEHUH 1 HEPABEHCTB | Tpy OCHOBHBIX METOA PEIICHHS JOrapH(DMIUCCKHX YPABHEHHMIT: ()yHKIIHOHAIBHO- 4
rpa¢uveckuif, MeTOJi MOTEHIMPOBAHUS, METOJ BBEJCHUS HOBOW IEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA
13 32. Pemenue norapuMUUecKiuX ypaBHEHUH.
Tema 11.5 Coneprkanne y4eOHOT0o MaTeprana
Cucremsl ANropuTM peleHHs CUCTEMbl ypaBHEHUH. 2
JorapuPpMUUECKUX PaBHOCHIIBHOCTH JIorapu(MUUECKUX ypaBHEHUI M HepaBeHCTB. Jlorapupmuyeckas
ypaBHEHUI byHKIHS.
Tema 11.6 [Ipumenenwne norapudma.

Jlorapugmsl B mpupoae H
TEXHUKE

13 33 Jlorapudgmuyeckas cimpaiib B mpupoje. Ee maremarndeckue CBOMCTBA




Paznes 12. 4
MHoskecTBa. JJIeMEHTHI
Teopuu rpagos
Tema 12.1 Coneprkanue ydeOHOro MaTepuasa
MmuoxectBa. ['padnl. [Tonstre MmHOXecTBa. ITogMHOXKECTBO. 2
Onepanyu ¢ muoxkecTBamu [lonsitue rpada. CBa3HbIM Tpad, nepeBo, HUKI rpad Ha
wiockocTH [loHsiTHe rpada.
I13 34 . [Ipumenenue rpadoB K PEIICHUIO 33129
Tema 12.2 Copepxanue yueOHOT0 MaTepuana
Pemenue 3aga4. | Onepauun ¢ MHOXecTBaMM. OrnMcaHue pealbHbIX CHUTyallUd C IOMOUIbIO
MmuosxectBa, I'padbl u ux | maoxxects. [IpuMeHeHne rpadoB K pEIICHHUIO 33124
IIPUMEHEHHE I13 35 Omnucanuie peaabHBIX CUTYaIUH C IIOMOIIBIO MHOKECTB 2
Pazgnen 13. DuemeHTHI 14
KOMOUHATOPHKH,
CTATUCTUKH W TeOpHH
BepPOSAATHOCTEM
Tema 13.1 Coneprxanue yueOHOro MaTepuaia
OcHOBHBIE nousaTus | [lepectaHOBKH, pa3MeNIeHHsI, COYSTAHUSI. 2
KOMOMHAaTOPUKHU
Tema 13.2 Coneprkanue y4eOHOro MaTepuana OK-01, OK-02,
CoO6riTHE, BEpPOATHOCTH | COBMECTHBIC U HECOBMECTHBIC COOBITHS. OK-03, OK-04,
coOpitha. Cnoxenue u | TeopeMbl 0 BEpOSATHOCTH CYMMBI COOBITHIA. Y CIIOBHAsI BEPOSTHOCTb. 2 OK-05, OK-07
YMHOXKEHHUE BEPOSATHOCTEN | 3aBHCHMBIE U HE3aBUCHMBbIE COOBITHA. TeopeMbl O BEpOSTHOCTH IPOU3BEICHUS IIK 3.1.
COOBITHIA.
Tema 13.3 IIpodeccnonanbHO-0PHEHTHPOBAHHOE coieprKaHue (conepxanue
BeposiTHOCTD B | IPUKJIAHOI0 MOY.JISA)
npo¢eCcCHOHATIBHBIX OTHOCHUTENBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.
3aavax CraTtuctuyeckoe onpezeneHre BepossTHOCTH. OIleHKa BEpOSTHOCTH COOBITUS
[TpakTHKO-OPHEHTUPOBAHHBIE 3a/1a41 3
13 36. OueHka BEpOSTHOCTH COOBITHS TIPH pabOTE CO CTAHKAMHU
Tema 13.4 Coneprxanue yueOHOro MaTepuaa




JuckperHas  ciydaiiHas | Buasl cinydaliHpix BenuuuH. OnpeneneHue AUCKPETHON ClIy4yailHOW BEIMYUHBL.
BEJINYMHA, 3aKOH ee | 3aKOH pacHpelesieHus JUCKPEeTHOW ciay4yailHoW BenuuuHbl. Ee 4ucioBble 1
pacrpeeneHus XapaKTepUCTUKU
Tema 13.5 Cogneprkanue ydeOHOro MaTepuasa
3azayn  MaTeMaTH4YeCKOH | BapualmoHHBIH psijL.
CTaTUCTHUKU [Tonuron 4acToT U rucTOrpamMma. 1
CraTucTudecKkne XapaKTepUCTUKU PsiJia HaOII0JaeMbIX JaHHBIX
Tema 13.6 IIpodeccnonanbHO-0PHEHTHPOBAHHOE coJepKaHue (conepxanue
CocraBieHue TaOIUI W | MPUKJIATHOTO MOXYJIsI)
yarpamm Ha IIpaKTHKe [lepBuuHast 06pabOTKa CTAaTUCTUYECKUX JaHHBIX. ['paduueckoe ux MpeacTaBiIcHUE.
Haxoxenue cpeJHUX XapakTepUCTUK, HAOII0JaeMbIX JaHHBIX
[IpakTUKO-OpHEHTUPOBAHHbIE 3a/1a41 3
[13 37. HaxoxJeHue cpeHUX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX MpHU padoTte
CO CTaHKaMu
Tewma 13.7 Coneprkanue y4eOHOro Marepuana
Pewmenne 3aja4. | DneMeHTHl KoMOMHaTOpuKU. COOBITHE, BEPOSTHOCTH COOBITHS. CIOXEHHE W
OneMeHThI YMHOXXEHUE BEpOATHOCTEH
KOMOMHATOPHKH, I13 38. Pemenue 3a1a4 ¢ NPUMEHEHUEM BEPOSITHOCTHBIX METO/I0B 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEMN
Pasznen 14. YpaBHenus un 24
HepaBeHCTBa
Tewma 14.1 Coneprxkanue yaeOHOro MaTepuasa
PaBHOCUIIBHOCTB PaBHOCWIIBHOCTB YpaBHEHMI U HEpaBeHCTB. OnpeneneHus.
YPaBHEHHMH M HEPaBEHCTB. | OCHOBHBIE TEOPEMbI PaBHOCHIIBHBIX IIEPEX0/1aX B YPAaBHEHUSAX U HEPABEHCTBAX. OK-01, OK-02,
O6mue meToasl pemieHnuss | OOmMe METOAbl PEIICHHs YpPaBHEHMH: MNEepexXoj OT paBeHCTBA (YHKIHMH K 4 OK-03, OK-04,
PaBEHCTBY AapryMEHTOB JUIsI MOHOTOHHBIX (YHKIMI, METOX pa3jokKeHHs Ha OK-05, OK-06,
MHOJKUTEH, METOJ BBEJICHUS HOBOM MepeMeHHOM, (PyHKIMOHAIbHO-TpaduyecKuit OK-07
METOJ. IIK 3.1.
Tewma 14.2 Coneprkanne yaeOHOr0o MaTepurana
I'padpuueckuit meTon | O0Imue MeTobl pelieHs] HEPaBEHCTB: MEPEeX0 ] OT CPaBHEHHUs 3HAUCHUH (YHKIUH
pereHus YPaBHEHMH, | K CpPaBHEHUIO 3HAYEHHUH apryMeHTOB [UIi MOHOTOHHBIX (YHKIMHA, METOoA
HEPABEHCTB UHTEPBAIOB, (DYHKIIMOHAIBHO-TPAUUIECKUN METOI.
I'paduueckuit MmeTon peleHus: ypaBHEHUH 1 HEPABEHCTB 3




Tema 14.3 Copneprxanue yueOHOro MaTepuaa

YpaBHEHHs U HEPABEHCTBA

© MOAyIeM Onpenenenne Moayis. PackpbiTie MOyIIs 110 OIIPENIETIEHMUIO. 3
[Ipocreiime ypaBHEHUs U HEPABEHCTBA C MOYJIEM.
[IpumeHeHre paBHOCWIBHBIX IIEPEXOJ0B B ONPEACIECHHBIX TUIIAX YpPaBHEHUH M
HEPABEHCTB C MOJYJIEM.

Tema 14.4 Cogneprkanue ydeOHOro MaTeprasa

VYpaBHEHHS M HEPAaBEHCTBA | 3HAKOMCTBO ¢ rmapamerpoMm. [Ipocreiinue ypaBHEeHHS U HEPABEHCTBA C TApaMETPOM 4

C HapamMeTpaMu CamocrosTenbHas paboTa 1
KonTponpHas padora «[loaroroBka K 3K3aMeHy»

Tema 14.5 IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojepKaHue (conep:xanue

CocraBiieHHE M pelLICHHE | HPUKJIAHOTO MOIYJIsl)

npodeccHoHaNbHBIX 3a/au | PemieHne TEKCTOBBIX 33124 MPOPECCHOHATBLHOTO COIePIKAHHSI

C IIOMOILBIO YPABHEHUN [IpakTuKO-OpHEHTUPOBAHHbIE 3a]a4l 8
I13 39. Pemenue 3a1a4 npohecCHOHaTBHOTO COAEPKAHHS

Tewma 14.6 Conepkanue yaeOHOro MaTepuana

Pemenue 3aga4. | OOmMe MeTo/bl pelleHus ypaBHEHUH. YpaBHEHUS U HEpaBEHCTBA C MOIYJIEM H C

VYpaBHEHHS U HEPABEHCTBA | MapaMeTpamMu
I13 40. IIpenpk3aMeHalMOHHAast KOHTPOJIbHAs paboTa 2

IIpomexyTounas arrecranms (Jk3amMeH) 4

Bcero: | 216




3. YciaoBus peaju3ainuu NporpaMmmal 001eo0pa3oBaTeibHON JUCHUUILIHHbI

3.1. lnsa peanu3anuu NPOrpaMMbl JMCHUIIMHBI T0JKHBI ObITh MPETYyCMOTPEHbI CJIeAyIolue
crenuaJbHble MOMeIeHHs

Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYET HATHYKS y4eOHOTO KaOMHETa MaTeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJI0YHBIE MECTA 110 KOJIMYECTBY O0yJarOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoeCCHOHATEHO OPUCHTHPOBAHHBIC 3aJaAHHS,

- MaTepHUalIbl HK3aMeHa.

TexHuueckue cpencTra 00y4IeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTMIICH3MOHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrnieyenne o0yueHust

1. Jns peamusaumu mporpammbl OHOIHOTeUHBIH (GOHA 00pa30BaTENBPHONW OpraHU3alUN
JIOJDKEH MMETh IeYaTHBIC W/MIM 3JIEKTPOHHBIE 00pa3zoBaTelbHbIE W MH(POPMALMOHHBIE PECYPCHI,
PEKOMEHI0OBaHHbIE JJIi HCIOJb30BAHUSA B 00pa30BaTENIbHOM IIPOILIECCe, HE cTaplle ISTH JIET C
MOMEHTA U3/IaHus.

2. PexoMeHniyemble nedaTHbIE U3JIaHKSI IO peain3aluy 0011eo0pa3oBaTeNbHON AUCIUIUINHBI
MIPEJCTAaBICHBI B METOJMYECKUX PEKOMEHAALUAX [0 OpraHu3alui 00y4YeHusl.

1. OcHoBHBIE MEYATHDLIE U3JAHUA

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-e u3zn., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccuoHanbHOe 00pa3oBaHuE)

2. bammmakoB M.M. MaremaTuka : y9eOHHK JIJIS CTYyIEHTOB YUPEXKISHHUH cpell. mpod. obpazoBaHUs
Wzn.uentp «Akagemus» M3mganwme: 5-¢ uzj., crep. 2025

3.Marematuka: anrebpa ¥ Hadajga MaTeMaTHYECKOro aHanu3a, reometpus. ['eomerpus. 10-11
knacc. AtanacsH JI.C., byry3oB B.®., Kanomues C.b. u apyrue. - M: [Ipocsemenue, 2022.

4. Maremaruka: anrebpa W Hayalla MaTeMaTHMYeCKOTo aHanmuza, reomeTtpus. 10—11 kmaccel.
Anrebpa u Havanma mareMmarudeckoro aHanuza. B 2 4. Yacte 1: YueOHuMK i yyammxcs
oOpasoBarenbHbIX opranu3anuii (6a3oBeii ypoBeHs)/Mopakosua A.I'., Cemenon I1.B.; Yacts 2.
5. 3amayHuK AN yyammxcs oOpa3oBaTeNbHBIX OpraHu3anmii (6a3oBbld ypoBeHB) MOpIKOBUY
A.I'. u npyrue; nox penakuueir Mopakosuya A.I'. - M: Muaemosuna, 2021

6. Maremaruka: anrebpa U Hadajga MAaTeMaTUYECKOTO aHallu3a, TeoMeTpust. AnreOpa u Havaa
maTeMmaTudeckoro ananmsa. 10 xmacc. Hukombckuii C.M., IToranoB M.K., Pemernnkop H.H. u
npyrue. - M: IIpocsenienue, 2021.

7. Maremaruka: anrebpa U Hadajga MaTeMaTHYECKOTO aHaln3a, reoMeTpusi. AnreOpa u Havaa
maTeMmaTuueckoro anammsa. 11 kmacc. Hukombckuit C.M., IloranmoB M.K., Pemernunkor H.H. u
npyrue. - M: IIpocsemienue, 2021.

8. Maremaruka: anreOpa 1 Hadyajda MaTeMaTHYECKOro aHaiuu3a, reomerpus. I'eomerpus.10-11
kiacce. [loropenoB A.B. MaremaTtuka: anreOpa W Hadajga MaTeMaTHYECKOrO aHAJIHW3a, TCOMETPHS.
I'eometpus.10-11 xnacc. I[loropenos A.B. - M: IIpocsemenue, 2019.
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9. MaremaTuka: anreOpa M Hadajga MaTeMaTUYeCKOro aHanmu3a, reomerpus. ['eomerpus. 10
kinacc. Anexkcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocsemenue, 2021.

10. Maremaruka: anredpa ¥ Hayaja MaTeMaTWYeCKOrO aHaiu3a, reoMmeTpus. ['eomerpus. 11
kinacc. Anexkcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocsemienue, 2021.

2. DJIeKTPOHHbIE U3IaAHMS

1. Beepoccutickue natepaer-omummuaznsl. - URL: https://online-olympiad.ru / (nara
obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

2. Enunas xomtekmus mudpoBsix oOpa3oBareabHbIX pecypcos. - URL: http://school-
collection.edu.ru_(mara obpamenwus: 08.07.2022). - TeKCT: 3JIEKTPOHHBIN.

3. Nudopmannonnas cucrema «EquHOE OKHO JOCTYyTa K 00pa30BaTeIbHBIM Pecypcam. -
URL: http://window.edu.ru/ (mara oopamenus: 02.07.2022). - TeKcT: 3JeKTPOHHBIMH.

4. Hayunas snexrponnas 6udiauoreka (HIb). - URL: http://wwwe.elibrary.ru (nara
obpamienust: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

5. OTkpaIThIH KOUTEK. MaTemaruka. - URL: https://mathematics.ru / (mata oOparienus:
08.06.2022). - TeKcT: 3JeKTPOHHBIH.

6. [ToBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (zara
obpamienust: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

1. CrpaBOYHUK 110 MaTEMaTUKE JJIsl IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oopamienus: 12.07.2022). - Tekcr:
JJIEKTPOHHBIN.

8. Cpenusis MaremaTuyeckast uuTepHeT mkoia. - URL: http://www.bymath.net/ (marta
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIH.

9. denpepanbubiii mopran «Poccuiickoe obpazoBanuey. - URL: http://www.edu.ru/ (mata
oobpatenus: 02.07.2022). - TeKkcT: 37EKTPOHHBIH.
denepanbHbIii ICHTP HHGOPMAIIMOHHO-00pa3oBaTebHbIX pecypcos. - URL: http://fcior.edu.ru /
(nata obpamenus: 01.07.2022). - TekcT: AMeKTPOHHBIN
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATEeIbHOM TN CHUNIMHBI

KoHTposb U oleHKa pe3yabTaTOB OCBOCHHUS 00Ie00pa30BaTeIbHOM JUCHMILIUHBI PACKPHIBAIOTCS Yepe3

TUCHUIUIMHAPHBIE PE3yJbTaThl, HaIMpaBlIeHHble Ha (GOpMUPOBaHHE OOWUX U NPO(HEecCHOHATBLHBIX

KOMIIETEHIIM 10 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOTro MaTepuania.

Oo6masi/npodeccuoHanbHast Paznen/Tema Tun oneHoYHbIX
KOMIIeTEeHIUs MepOonpUsTUSs

OK 01. BeiObupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 IT-o/c* 1.4,1.5, 1.6 TectupoBanue
pelieHus 3a1a4 VYcerHblit onpoc
npodeccHORATBHOf P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 MaTeMaTHyeckuii
AEATENBHOCTH NPUMEHUTENBHO | 3. Temst 3.1, 3.2, 3.3 [-ofc, 3.4 JTUKTAHT
K pa3JIMYHBIM KOHTEKCTaM NunuBuayanpHas

P 4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1- | CaMOCTOATCIIbHA

o/c, 4.8,4.9,4.10, 4.11 padora

P 5, Temrr 5.1, 5.2 [IpencraBnenue

P 6, Temrl 6.1,6.2,6.3,64,6.5,6.6,6.7 pe3yJIbTaToB

M-o/c, 6.8, 6.9, 6.10 T-o/c, 6.11
P7, Temn 7.1,72,7.3,7.4,7.5,7.6,7.7
M-o0/c,7.8,7.9, 7.10 M-o/c, 7.11, 7.12, 7.13,

P 10, Temsr 10.1,10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,

MPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX

pabor
7.14,7.15,7.16, 7.17

3ammra
P 8, Tembi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 S
P9, Tems1 9.1,9.2,9.3,9.4,9.5 Y

IPOCKTOB

KonTponbnas pabora

11.5,11.6 M-o/c, 11.7 BbimonxeHue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMCHAIlMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5I1- | 3amaHuii
o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14 5 T1-
o/c, 14.6

OK 02. Ucnons30BaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue

COBPCMCHHBIC CpCACTBA

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

VYeTHBII onpoc

MOMCKAa, aHaJiu3a U MaremaTnaeckuii

WHTEpIpeTaIuu nHhOpMaI, P 3 Tenti3.l. 3.2 3.3 [-ofc. 3.4 JHUKTAHT

1 HHPOPMAIMOHHBIE ’ T > WuauBuayanbHast

TEXHOJIOTHUHU OJI BBIITOJIHCHUSA P4. Tempr 4.1.4.2.43.4.4.4.5. 4.6. 4.7 T1I- CaMOCTOATECIIbHAsA

38121 MPO(eCCHOHATLHO olc, 48,49, 410,411 paGora

JeITeIbHOCTHU PS5, Temer 5.1,5.2 [IpencraBnenue
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 PE3yJIbTaTOB

I1-o/c, 6.8, 6.9, 6.10 I1-o0/c, 6.11
P7,Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-o0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13,
7.14,7.15, 7.16, 7.17

MPaKTUYECKUX padoT
3anmTa TBOPYECKHUX
pabort

3ammura

4 MpoeccuoHanbHoe-0pUEHMUPOBAHHOE COOEPHAHUE




P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

WHIUBUIYaJIbHbBIX
MIPOEKTOB
Kontponbnas pabota

P11, Temsr 11.1, 11.2, 11.3 TT-o/c, 11.4, BhIMOMHE e

11.5, 11.6 TT-o/c, 11.7 9K3aMEHALIIOHHBIX

P12, Temsr 12.1, 12.2, 12.3, 12.4 .

3aJaHH

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-

o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-

o/c, 14.6
OK 03. ITmanupoBath u P1,Temal.1,1.2,1.31I1-0/c,1.4,1.5,1.6 TectupoBanue
peann30BbIBaTh COOCTBEHHOE YcTHBIN onpoc
NpohecCHOHATbHOE H P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6 MaTeMaTHaecKuii
JITIHOCTHOE PasprTHe, P 3, Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4 AHICTART
MPEAIPUHUMATETHCKYIO WuauBuyanbHast
ACATCIBEHOCTD B P 4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1- | CaMOCTOATCIIbHA
npogeccroHanbHO chepe, o/c, 4.8,4.9,4.10, 4.11 pabora
HCIIOJIb30BaTh 3HAHHUS I10 P 5, Temnsr 5.1, 5.2 [IpencraBnenue
(MHAHCOBOH IPAMOTHOCTH B P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 PE3yIBTaTOB

Pa3JIMYHBIX KU3HCHHBIX
CUTyalusiIx

IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/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, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,

NPaKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
IIPOEKTOB
KonTpomabnas pabora

11.5,11.6 -o/c, 11.7 BbinonxeHue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMCHAITMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5I1- | 3amaHuii
o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145 I1-
o/c, 14.6
OK 04. Db dexTuBHO P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
B3alMO/JICIICTBOBATh U pabOTaTh VYeTHBII onpoc
B KOJIJIEKTHBE U KOMAaHJIE P2, Tempr 2.1,2.2,2.3,2.4, 2.5 IT-0/c, 2.6 MareMaTruaecKkuit
P 3, Temsr 3.1, 3.2, 3.3 [-o/c, 3.4 ATITAT
NunuBunyanbHas
P 4, Temer 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1- | CaMOCTOATCIbHAA
o/c, 4.8,4.9,4.10, 4.11 padora
PS5, Temsr 5.1, 5.2 IIpencrasinenue
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 pPe3yIabTaToOB

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-o0/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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MIPaKTUYECKUX padoT
3anmra TBOPYECKHUX
pabort

3amura




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

WHIUBUIYaJIbHbBIX
MIPOEKTOB
Kontponbnas pabota

Brmonaenune
P12, Temsr 12.1,12.2,12.3,12.4 5K3aMEHAIMOHHEIX
P 13, Temsr 13.1,13.2,13.3, 13.4, 13.5 I1I- .
3aJaHIH
o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 11-
o/c, 14.6
OK 05. Ocymectsnsate yetayto | P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, 1.6 TectupoBanue
U IICbMEHHYIO VYeTHBII onpoc
KOMMYHHKAIHIO Ha P2, Temsr 2.1,2.2,2.3,2.4,2.5II-o/c, 2.6 MaTeMaTHyeckuii
FOCYAAPCTBEIHOM A3LIIE P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTAMT
Poccuiickoit @eneparuu ¢ NunuBunyanbHas
Y4eTOM 0COOEHHOCTEN P4 Temor 4.1.4.2.43.4.4.4.5.4.6. 4.7 I1- CaMOCTOATCIIbHAsA
COLIMAIBHOT'O U KYJIBTYPHOTO 0/c,4.8,4.9,4.10,4.11 pabota
KOHTEKCTa PS5, Temnr 5.1,5.2 [IpencraBnenue
pe3yJIbTaTOB

P1,Temal.1,1.2,1.31II-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temr1 4.1,4.2,43,44,4.5,4.6,4.7 11-
o/c, 4.8,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

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

P7, 6 Temsr 7.1,7.2,7.3,7.4,75,7.6,7.7
I1-0/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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 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-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temnr 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, Temnr 14.1, 14.2, 14.3, 14.4, 145 I1-
o/c, 14.6P 9, Temn1 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-0/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 IT1-
o/c, 13.6

IPAKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura
WHIUBUIYaJIbHBIX
MPOEKTOB
KonTposnbnas padora
Brinosinenue
9K3aMEHAIIMOHHBIX
3aJaHuN




P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

OK 06. ITposBasaTh
IpakIaHCKO-TIATPHOTHYECKYIO
MO3UIIHIO, IEMOHCTPUPOBATH
OCO3HaHHOE ITOBEJICHUE HA
OCHOBE TPaJUIIMOHHBIX

00I11eYeTI0BEYECKUX LIEHHOCTEM,

B TOM YHUCJIE C YUETOM
rapMOHHU3allun
ME)KHAIMOHAJIBHBIX U
MCIKPCIIUTUO3HBIX OTHOH_IGHI/II;’I,
IMPUMCHATH CTaHAAPTLL

P1,Temal.1,1.2,131I-0/c,1.4,1.5,1.6
P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, 7.13,
7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 I1-

o/c, 14.6

TectupoBanue
VYeTHBII onpoc
MaremaTruuecKkui
JUKTaHT
NunuBuayanbHas
CaMOCTOSITeNIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

AHTUKOPPYIIIUOHHOTO pabor
IIOBEJICHUS 3amuTa
VH/IUBUIYaIbHBIX
IIPOEKTOB
KonTposbHas padota
Brinmonnenue
9K3aMEHAIIMOHHBIX
3aJlaHu i
OK 07. CopnelicTBOBaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
COXPaHCHHIO OKPY)KAIOIICH YcTHBIN onpoc
CPEJIBI, PECYPCOCOEPEKEHUIO, P2, Tempr2.1,2.2,23,2.4,2.511-0/¢,2.6 | Maremaruueckuit
MPUMEHATS 3HARNA 00 P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 AHITAHT
M3MEHEHUH KIIMMara, NuauBuyanbHas
MIPUHIIMUITBI OEPEKITUBOTO P4, Tempi 4.1,42,43,4.4,45,4.6,47 - | CaMOCToATe/IbHAs
MPOU3BOJICTBA, I3 (HEKTUBHO o/c, 4.8, 4.9, 4.10, 4.11 paborta
JIEWCTBOBATh B YPE3BbIYANHBIX [IpencraBnenue
CUTYyalUsX P5, Temsr 5.1, 5.2 pe3yJIbTaToB

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

P7 Teme1 7.1,72,73,74,7.5,7.6,7.7
IT-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, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 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-0/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, 13.5 I1-
o/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

IPAKTUYECKUX paboT
3amurTa TBOPUECKUX
pabor

3amura
WH/IUBUIYaIbHBIX
MIPOEKTOB
KonTponbnas pabora
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJlaHUN

[IK 3.2. Pa3pabaTbiBaTh

13 1, 6, 25, 27, 29, 31, 43, 51

TecTtupoBanue




TEXHOJIOTHYECKYIO JOKYMEHTAIIUIO
IUTS TIPOBEIICHUS PaboT 10
MOHTaXy, PEMOHTY H
TEXHUUYECKOHN DKCIUTyaTaluu
MPOMBIIIIJICHHOTO 000py/IOBaHUSI B
COOTBETCTBHH C TPEOOBAHUSIMU
TEXHUUYECKUX PETIIaMEHTOB

Temsr 1.3, 2.5, 6.10, 7.7, 7.10, 7.16, 11.6,
145

YcrHbIi onpoc
MareMaTHdeCcKui
JUKTaHT
NupuBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padboT
3anmTa TBOPYECKHUX
pabor

3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KonTponbnas padora
Brmonaenne
JK3aMeHaIIMOHHBIX
3aJIaHUN
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