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PaCCMOTpCHa Ha 3aCCIaHuM YTBCp)KIIGHa

[1€1arOrMYeCcKOro COBETa HMupextop I'BIIOY «KTT u KT»
ITpoTokon Ne 1 ot 31 aBrycra 2023r. /B.A. Illax6a3sn/
Paccmotpena Ha 3ace/laHuu

METOJIMYECKOTO 0ObETUHEHHS €CTECTBEHHO-
HAYYHBIX JUCIUILINH.

rpotokoust Ne 1 ot 31 aBrycra 2023r.
[Ipencenarens MK / B.M.BonkoBuu

PaGouas mporpamma yuebHoU muctumiuael O/].04 «MatemaTtnka» paszpaboTaHa Ha
ocHoBanun denepanpHoro 3akoHa «O06 oOpazoBanuu B Poccuiickori denepanmm» ot 29
nexabps 2012 r. N 273-®d3 (B pex. ot 03.07.2016, ¢ u3m. ot 19.12.2016); TpedoBanuit ®I'OC
cpennero obiero odpaszoBanus (nmpuxkaz MunoOpHayku Poccun ot 17.05.2012 1. Ne 413, ¢
u3M. ot 31 gekabpst 2015 r. N 1578, ¢ usm. ot 12 aBrycra 2022r. Ne 732), npumepHoit
paboueli  mporpaMMbl  00IIEOOpa30BaTEIPHOW  JAWCHHUIUIMHBI  «MaremaTtukay s
npodeccruoHanbHbIX 00pa30BaTENbHBIX OpraHu3aluii 0a30BBIM  YpOBeHb (BapuaHT 2),
yTBEpXKIEeHHOW Ha 3acenannu (CoBeTa MO OILICHKE COJIEpkKaHUS M KauecTBa MPUMEPHBIX
pabouux mporpaMM 00111e00pa30BaTEIIBHOTO U COMMABHO-TYMAaHUTAPHOTO ITUKIIOB CPEIHETO
npodeccuonanbHoro oopazoanus [Iporokon 14 ot 30 Hos0ps 2022r. B cooTBeTCTBUU C
tpedoBanusimu: OI'OC CIIO nmo mpodeccun CIIO 08.01.07 Mactep oOmecTpouTEIbHbBIX
paboT, yTBEpKISHHOTO NMpukazoM MuHHcTepcTBa TNpocBemenus Poccun Ne 342 or 18 mas
2022 ropa, 3apeructpupoBan MunuctepctBom roctunin Poccuu (per. Ne 68835 ot 10 urons
2022r.), ykpynHeHHoi# rpynmnsl mpodeccuit 23.00.00 TexHrKka U TEXHOJIOTUU CTPOUTETHCTBA.

Opranuzanusi-pazpadotunk: [ocygapcTBeHHOe — OrOKETHOE  MPOGeCcCHOHAIBHOE
oOpazoBarenbHOe yupexnaenne KpacHomapckoro kpas «KpOmOTKMHCKUN — TEXHUKYM
TEXHOJIOTUN U JKEJIE3HOIOPOKHOTO TPAHCIIOPTAY.

ABTOpBI: K.A. Maiitak npenoaasatens ' BIIOY «KTT u XT».
PenenzeHTnr:
MII 3annmMaemMas 10JKHOCTh

Mecto paboThI
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MII 3aHMMaeMas 10JDKHOCTh

Mecto paboThI

KBamndukanus no aumiomy
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1. O0mas xapakTepucTuKa pado4eil mporpaMmMbl 00111€00pa30BaTEIbHOM
aucuuIInHbi«MaTreMaTuka

1.1. MecTO0 OMCHMIVIMHBI B CTPYKType Npo(ecCHOHANBbHOI 00pa3oBaTebHOI

nporpammsl CI1O:
OobweoOpa3oBaTenpHas AUcCUMIIMHA «MaTemaThkay sBIeTCS 0043aTEIbHOM 4YacThIO

0011e00pa30BaTeIHLHOrO IHUKJIa 00pa30BaTENbHON MporpaMMbl B cooTBeTcTBUU ¢ PI'OC 1o
npodeccun no npodeccuu 08.01.07 Macrep 00111eCTPOUTENbHBIX PA0OT

1.2. lean u muiaHupyemble pe3yJibTaThl 0CBOEHUS] TUCIUIJIMHBI:

1.2.111eab AUCHUIIAHBI

Copepxxanue mporpammsl o011e00pa30BaTeIbHON IUCHUIUIMHBI «MarteMaTruka» HarpaBiIeHO
Ha JIOCTH>KEHHE PE3yJIbTaTOB €€ M3ydeHHsl B cooTBeTcTBUU ¢ TpeboBaHuamu @I'OC COO c
ydeTtoM npodeccuonanbHoi HanpasieHHoct PI'OC CIIO.



1.2.2. Ilnanupyembie pe3yabTaThl 0CBOCHHUSI JUCHUILIUHBI:
Oco6oe 3HaueHre JUCIUIUIMHA UMEeT Npu (HOPMUPOBAHUH U PA3BUTHH OOIIMX KOMITETCHIIUNA:

o01IMe KOMIIEeTeHIINH

ILnanupyems

1e pe3yJabTaThl 00y4eHH sl

Oonue

III/ICIII/IHJII/IHaprIe

OK 01 Beibupats
CIIOCOOBI pelIeHus
3agadq
npodeccoHaIbHOMI
e TebHOCTH
IPUMEHUTEIBHO K
[Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpYyJy, OCO3HaHHE
[IEHHOCTH MacTepCTBa, TPYI0I00HE;
FOTOBHOCTb K AKTUBHO
NESATEIBHOCTH TEXHOJIOTMYECKON H
COLIMAIbHOU HaIlpaBJICHHOCTH,
CIIOCOOHOCTh VMHULIMUPOBATh,
[IaHUpOBaTb U CAMOCTOSATEIBHO
BEITIOJHATD TAKYIO JESATEIBHOCTD;

- HHTEpeC K pa3IU4HbIM chepam
podeccHOHAIBHOMN 1eATENbHOCTH,

OBnaneHue YHUBEPCAIbHBIMU
y4eOHBIMU MI03HABATEIbHBIMH
NICHCTBUSAMM:

a) 0a30BbIC JTOTUYECKUE CHCTBHS:

- CaMOCTOSITENILHO (hOPMYJIHPOBATH
M aKTyalu3upoBaTh  MpoOiemy,
[paccMaTpuUBaTh €€ BCECTOPOHHE;
YCTaHABJIMBATh  CYIECTBEHHBIN

HpI/ISHaK NN OCHOBaAHUA JJIS]
CpaBHCHMs,  KJIaCCH(PHUKAIMKA U
0000IIIEHMS;

- ONpEACNATh MU JCATEIHHOCTH,
3a/1aBaTh MapaMeTpPbl U KPUTEPUH UX
TOCTHIKEHMS,

BBISIBJIAITH  3aKOHOMEPHOCTH M|
[MPOTHBOPEYHUS B paccMaTPUBAEMBIX
SIBIICHHSX

BHOCHTb KOPPEKTHBBI B
eI TeIbHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJbTATOB IIEJISM,
OIICHUBATh  PUCKH  TIOCIEICTBUN
eI TeIbHOCTH;

- pa3BUBAaTh KPEATUBHOE MBIILJICHUE
[IPU PEIICHUH KU3HEHHBIX MTPOOIEM
0) 6a30BbIC HCCIIeIOBATEIIHCKHE]
TefcTBUA:

BJIQJIETh  HaBBIKAMHU  y4eOHO-
MICCIIEIOBATENIbCKOW M MPOEKTHOM]
eI TeIbHOCTH, HaBBIKaAMH|
pazpenieHus mpooem;

- BEISIBIISTH MIPUYUHHO-
CIIEICTBEHHBIC CBS3U u
AKTYaJTU3UPOBATH 3aj1auy,
BLIIBUTATh THIIOTE3Y €€ pelIeHMUs,
HaXO/IUTh apryMEHTBI US|
TOKa3aTeNbCTBA CBOMX|

YTBEPKJICHM, 3a/1aBaTh IapaMeTphl

-BJIJIETh METOJIaMH JIOKA3aTeNbCTB,
AJITOPUTMaMH PELICHUS 3a]1a4; YMEHUE
(bOopMyITHPOBATH OIIPEIEICHNUS, AKCUOMBI
TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH
TOKa3aTeNbHbIE PACCYKACHHUS B X0/1€ PELICHUS
3anay;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETIEHb
rcITa, JorapudM uucia; yMeHUe BHITOTHATD
BHIUMCIICHIE 3HAYCHUN U TPE0Opa30BaHUS
BEIPDKEHUH CO CTETICHSIMHU | JoTapupmMamu,
peoOpa3oBaHust APOOHO-PAITMOHATBHBIX
BBHIPAKECHUI;

- YMETh ONEPUPOBATH TOHATHIMU:
pallnOHANIBHBIE, UPPALMOHATIBHEIE,
[oKa3aTeJbHbIe, CTETIEHHBIE, JIoTapu(MUIECKHe,
TPUTOHOMETPHUYECKHUE YPAaBHEHHUS
HEpaBEHCTBA, X CHCTEMBI;

- YMETh OTIepUPOBATh MOHATHAMU: (pyHKIHS,
HernpepbIBHAs (YHKIIHSL, TPOU3BOIHAS,
nepBooOpasHasi, ONpeIeICHHbBIH HHTETpal;
YMETHhHAXOAUTh TPOU3BOIHBIE SJIEMEHTAPHBIX
(YHKIHIA, HCTIOJIB3YS CITPABOYHBIC MAaTEPHAIIbI,
MiCCIIeIOBaTh B MPOCTEHUIINX CITy4yasiX (yHKIUA
Ha MOHOTOHHOCTb, HAXOUTh HANOOJIBIINE U
HAaMEHBIINE 3HAYeHUs! QYHKIIUH; CTPOUTH

rpag K1 MHOTOWIEHOB C UCTIOJIb30BaHUEM
armapara MaTeMaTHYECKOTO aHAIIN3a;
[IPUMEHSTH TPOU3BOIHYIO ITPH PEIICHUH 33134
Ha JIBUKEHUE; PeIaTh MPAKTUKO-
OpPHEHTHPOBAHHBIE 331241 Ha HAHOOJIbIINE U
HAaMEHBIINE 3HAYCHUsI, Ha HAXOXKCHUE TTYTH,
CKOPOCTHU M YCKOPEHHS;

- YMETh ONEPUPOBATH MOHATHIMHU: PALlMOHATbHAS
(byHKIMS, TOKa3aTeabHas QYHKIHS, CTEIICHHAs
(bynkuus, norapudmMudeckas QyHKIHL,
TpPUTOHOMETpHYECKHEe QPYHKIMU, 0OpaTHBIE
(yHKINN; yMEHHE CTPOUTH IpaduKu H3yIEHHBIX
(bYHKIHMIA, HCTIOTB30BATh TpaQUKH PU U3Y4CHUN
[IPOIIECCOB M 3aBUCUMOCTEH, IPU PELICHNH 3a1a4
M3 IpYTUX y4eOHBIX PEJMETOB M 33134 U3
[peaTbHOM JKU3HU; BBIpaXKaTh (OPMYIIaMu
3aBUCHMOCTH MEX/y BETMUNHAMHU;

- YMETh pelIaTh TEKCTOBBIC 33a4l Pa3HbIX
TUIIOB (B TOM YHCJIE€ Ha MIPOIEHTHI, IOJIH U YaCTH,
Ha JIBUKEHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIYT, HaJIOTH, 3aJIa4i U3 00JIaCTH yIpaBIeHUS
ITMYHBIMU M CEMEHHBIME (PUHAHCAMH);




1 KpUTEPUU PEIICHUS;
aHaJII/I3I/IpOBaTI) HOJIYLIGHHI)IG B
XOJ€ pElIeHUs 3a/laud pe3yJIbTaThl,
KpI/ITI/I‘-IGCKI/I OIICHUBATH ux|
ITOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MCHCHNUEC B HOBBIX yCJIOBI/ISIX;
YyMETh TIEPEHOCUTHh 3HAHUA B
[I0O3HABATEIIBHYI0 U IIPAKTHYECKYIO
00J1aCTH KU3HEAEITEIbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUS U3
[Pa3HBIX TIPEIMETHBIX 00JIaCTEH;
BBIABUT'aTb HOBBIC nacu,
[pesjarath OPUTHHAJIbHBIE
MOAXOJBI U PELIECHUS

1 CIIOCOOHOCTD MX HCHOJIb30BAHUS B
MO3HABAaTEIbHOM W  COIMAILHOM
[paKTHUKE

COCTaBJISITh BBIPAKCHHSI, YPABHECHHUS,
HEPaBEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33/1a4H,
MCCIIeIOBATh MOTYYCHHOE PEIICHUE U OIICHUBATh
[PaBI0M0I00HOCTh PE3yIIhbTATOB;

- YMETh OIIEPUPOBATh MOHATUAMU: CpEIHEE
apudmeTnueckoe, MearaHa, HaUOOJIbIIIEE U
HAaUMEHbBIIICE 3HAYCHUS, pa3Max, TUCIIECPCHS,
CTaH/IaPTHOE OTKIIOHCHHE YHCIIOBOTO HAOOpa;
YMETh M3BJICKaTh, HHTEPIPETHPOBATH
H(OpPMAIIHIO, TIPEJICTABICHHYIO B TaOIUIaX, HA
uarpamMmax, rpaukax, OTpaKarol[yro CBOHCTBA
[PEATBHBIX MPOIIECCOB U SIBIICHUH; TIPEICTABIIATh
MH(OPMAIIHIO ¢ TTOMOIIBIO TAOIHUI] M THATPaMM;
CCIe0BaTh CTATUCTUYECKUE JaHHBIC, B TOM
gKcClie C MPUMEHEHUEM IpauuIecKuX METOIOB H
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATh MOHATUAMU: CITYIaWHBII
OTIBIT M CITy4aifHOE COOBITHE, BEPOSTHOCTH
CIIy9aiiHOTO COOBITHS, YMCHHUE BBIYMCIIATH
BEPOSITHOCTH C UCIIOJIb30BaHUEM TpaduIecKuX
METOJIOB; IPUMEHSTH (DOPMYJIBI CIIOKESHHUS 1
YMHOYKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIC
(akThl ¥ GOPMYITBI TIPH PEIICHUH 3a]aY;
OIICHUBATH BEPOSITHOCTH PEATbHBIX COOBITHIA;
3HAKOMCTBO CO CIYYaiHBIMHU BEJIMYNHAMM;
YMEHHE PUBOIUTD TPUMEPHI TTPOSIBICHUS
3aKOHA OOJIBIIMX YHCET B MPUPOTHBIX H
0OIIIECTBEHHBIX SBJICHUSX;

- YMETh OIIEPUPOBATh MOHATHAMU: TOUKA,
[psiMasi, MII0CKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN
YTOJI, CKPEIIUBAIOIIHAECS MPSIMBIE,
[apajuIebHOCTh U IEPIICHIUKYIISIPHOCTD
[PSMBIX ¥ IJIOCKOCTEH, YroJl MEXKAY MPSIMBIMH,
YTOJT MEXTY IPSIMOY M TUTIOCKOCTBIO, YTOJI MEXTY
[JIOCKOCTSIMHU, PACCTOSIHAE OT TOYKH JI0
[JIOCKOCTH, PACCTOSIHUE MEXKTY MPSMBIMH,
[PACCTOSIHUE MEXKTY INIOCKOCTSIMH;, YMCHHE
MCITIOJIL30BATh MIPH PEIICHUH 33]1a9 U3YICHHBIE
(baKThI ¥ TEOPEMBI INIAHUMETPUH; YMEHHE
OIICHUBATH pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MUpa;

- YMETh ONEPUPOBATH MOHSATUSIMU:
MHOTOTPaHHHUK, CCYEHUE MHOTOIPaHHUKA, KYO,
MapajuieNienune/1, mpu3Ma, mupamuaa, Gurypa u
[MOBEPXHOCTh BpaIllEHHUs, IIMIMHIP, KOHYC, Iap,
cdepa, cedeHus GUTYpBI BPAIICHHUS, TIIIOCKOCTH,
Kacaromascs chepsl, MUINHAPA, KOHYCa,
[J1011a/Tb IOBEPXHOCTH MTUPAMHU/IBI, TPU3MBI,
KOHYCa, IWIHHJIPA, TI0Iaab chepsl, 00beM
KyOa, TPsIMOYTOJIBHOTO TIapaJuIeTIeTHIIIe 1a,

[T PaMHKJIbI, TPU3MBI, IUIHH]IPA, KOHYCAa, 1I1apa;
yMEHHEe N300pakaTh MHOTOTPAHHUKH U
[MOBEPXHOCTH BpAIllEHHUs, UX CEYCHHS OT PYKH, C

IMTOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB U




HIIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; yMEHUE
[pacrio3HaBaTh MPABUIIbHBIE MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH MOHATHIMHU: JIBIKEHHUE B
[IPOCTpaHCTBE, MOA0OHbBIE (DUTYDHI B
[IPOCTPAHCTBE; UCII0JIb30BAaTh OTHOIIEHNE
[U10Iael MOBEpXHOCTEH U 00EMOB OJOOHBIX
(buryp npu perieHuu 3aaad;

- YMETh BBIYMCIIATH T€OMETPUYECKHE BEITUYMHbI
(ITMHA, YTOJI, TIOAlb, 00bEM, IJIOIA b
[TOBEPXHOCTH), UCIIOJIb3Yys U3yUEHHBIE (POPMYJIBI
1 METOJIBI;

- YMETb OIEPUPOBATH MOHATHIMHU:
[IPsIMOYTOJIbHASI CUCTEMa KOOP/IMHAT,
KOOPAMHATBI TOUKH, BEKTOP, KOOPMHATHI
BEKTOpPA, CKAJISIPHOE IPOU3BEICHUE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YKMCJI0; HAXOJUTh C IIOMOIIIBIO
M3y4eHHBIX (HOPMYI KOOPIAUHATHI CEPEIHHbI
0Tpe3Ka, pacCTOSTHUE MEKIY ABYMsI TOUKAMU;
-yMETb BBIOMPATh NOIXOAALINNA N3y4eHHBIN
METO]T AJIs1 PEeLLIeHUs 3a]]au, PacllO3HaBaTh
MaTeMaTHuecKre akThl 1 MaTeMaTHYEeCKHe
MO/JIENI B TIPUPOIHBIX M OOIIECTBEHHBIX
SIBICHUSIX, B HICKYCCTBE; YMEHHE IPUBOAUTH
[PUMEPHl MATEMATUYECKIX OTKPBITHIHA
[POCCUICKON U MHUPOBOM MaTEMaTUUYECKON HAYKH.
-YMETb OTIEPHPOBATH MOHATHSIMHE: OTpE/ITICHNE,
aKCHOMa, TeopeMa, ClIeICTBHE, CBOICTBO,
[IpU3HAK, J0KA3aTEeIbCTBO, PABHOCUIIbHBIE
(hopMyIMPOBKH; yMEHHE (HOPMYIUPOBAThH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKICHHUE,
[IPUBOAUTH PUMEPBI U KOHTPIPHUMEPHI,
1ICII0JIB30BaTh METO]I MAaTEMAaTUYECKOU
MHTYKIH; TPOBOJIUTH JI0Ka3aTeIbHbIE
paccyX/1€HUs IIPU PELIEHUHN 3314, OLICHUBATh
ITOrMUYECKYIO IPABUIBHOCTD PACCYKICHUMN;

- YMETb OIEPUPOBATH MOHATHIMH: MHOXECTBO,
[10JIMHOXECTBO, OTepalluy HaJl MHOXKECTBAMU;
YMEHHE HUCII0JIb30BATh TEOPETUKO-
MHOYKECTBEHHBIN anmapar AJs ONUCaHUs
[peabHBIX MPOIECCOB U SBJICHUNA NIPU PEIICHUU
3ajad, B TOM YHCIIE U3 IPYTUX YUEOHbBIX
[IpEIMETOB;

- YMETb ONEPUPOBAThH MOHATHIMU: Tpad,
CBSI3HBIN Tpad, IepeBo, UK, Tpad Ha
[IOCKOCTH; YMEHHE 3aJ1aBaTh U OMUCHIBAThH
rpadpl pa3TUYHBIMUA CIIOCOOAMH; HCIIOIB30BATh
rpadbl IpU pELIeHNH 3a/1a4;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUSAMU:
codeTaHue, NePeCcTaHOBKa, YUCIIO COUETaHUH,
YHCIIO TIepPECTaHOBOK; OMHOM HpIoTOHA; yMeHue
[IPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
[paccyX1eHUs JUIsl pellIeHus 3a/1ay;




-YMETb ONEepUPOBATh MOHATUSAMU: HaTypalbHOE
YHCII0, II€TI0€ YMCII0, OCTATOK 110 MOAYIIIO,
pallMoOHaIbHOE YUCII0, UPPAllMOHAILHOE YUCIIO,
MHOYKECTBA HATYPaJIbHBIX, IEJIBIX,
[pallMOHANIbHBIX, AEHCTBUTEIbHBIX YHCEN; YMEHHE
MCTIOJIH30BATh MPU3HAKHU JICTUMOCTH,
HaMEHbLINNA 00N AeIUTENb U HAUMEHbIlIee
oO1Iee KpaTHoe, anroput™ EBxinaa mpu
PELLICHUH 33]1a4; 3HAKOMCTBO C PA3JIMYHBIMU
[MO3UIIMOHHBIMH CUCTEMaMH CUHCIICHHS,

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHIMMU:
CTETIEHb C IEJIBIM MTOKa3aTeNeM, KOPEHb
HaTYpaJIbHON CTENEHH, CTEIIEHb C
[pallMOHATFHBIM TTOKa3aTeNIeM, CTEIICHb C
NIeiCTBUTENIbHBIM (BELLIECTBEHHBIM)
mokaszaresem, Jorapudm yncia, CHHYC, KOCHHYC
11 TAHT'€HC TIPOU3BOJIBLHOIO YUCIIA;

- YMETh OIEPUPOBATH MOHATHIMH: TOKIAECTBO,
TOKIECTBEHHOE Npeo0pa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CHCTEMa YPAaBHEHHI U HEPABEHCTB,
[PAaBHOCHJIBHOCTb YPaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, UPPAITUOHAIBHEIE,
[oKa3aTeIbHbIe, CTENIEHHBIE, Iorapu(MUYECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHHSI, HEPAaBEHCTBA
1 CUCTEMBI; YMEHHE pellaTh ypaBHEHMS,
HEPaBEHCTBA U CHCTEMBI C TIOMOIIBIO Pa3TMYHBIX
[IPUEMOB; pelaTh ypaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpOM; IIPUMEHSATh ypaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBI ISl PELICHUs
MaTeMaTHYECKUX 3a]1a4 U 33/1a4 U3 Pa3InIHbIX
0OJyacTelt HAyKW W peasIbHOW KU3HH;

-yMeTb CBOOOJIHO OTIEPUPOBATH MOHATUSMHU:
rpaduk QyHkiuu, oopaTHas QyHKIIHS,
KOMITO3ULIUS PYHKIUH, THHEHHAs QyHKIHS,
KBaJpaTU4Hasl GYHKLHUS, CTENeHHAs (QYHKIMS C
[1EJIBIM [TOKa3aTeNIeM, TPUTOHOMETPUYECKHE
(byHKLIMH, 0OpaTHbIE TPUTOHOMETPUUYECKHUE
(byHKIINH, TTOKa3aTeNbHAs | JorapupMIUecKas
(hYHKIIMH; YMEHHE CTPOUTH TpaduKku HyHKIIHH,
BBITTOJIHATH MPe00pa3oBaHus rpaduKoB

(b yHKIIHIH;

YMEHHUE HCII0JIb30BaTh rpaduku QyHKIHHA 1151
3y4eHUs IPOLIECCOB U 3aBUCUMOCTEH MpHU
pEeILICHUH 33724 U3 APYTHX YIeOHBIX MPEIMETOB
1 13 peasIbHOM KHU3HM; BBIpAXXaTh GOpMyIaMu
3aBHCUMOCTH MEXy BeJTHUYNHAMH;

'YMEHHE CBOOOIHO ONEpUPOBATh MOHATHAMU:
YEeTHOCTh (PYHKIINH, IEPUOAUIHOCTD (DYHKIIHH,
OrpPaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
(byHKINH, SKCTpeMyM (QyHKIIUH, HanbobIee 1
HalMEHblIee 3Ha4eHUs! PYHKIUU Ha
[IPOMEXYTKE; YMEHUE MIPOBOAUTD UCCIIEIOBAaHHE
(b yHKIIHH;

[YMEHHE HCII0JIb30BaTh CBOIMCTBA M rpaduKu




(YHKIMI 17151 pellieHns] ypaBHeHNH, HEpaBEeHCTB
1 337124 ¢ TapaMeTpaMu; U300pakaTh Ha
KOOPIMHATHOH IUIOCKOCTH MHOXKECTBA PEIIeHHUH
YpaBHEHHI, HEPABEHCTB U X CHCTEM;

-yMeTh CBOOOTHO ONIEPUPOBATH MOHATHSIMU:
[oCIIe1I0BaTeNbHOCTb, apu(hMETHIECKas
[porpeccus, reOMeTpHYecKast porpeccus,
0eCKOHEUHO yOBIBaIOIIasi TEOMETpUIECKast
Mporpeccus; yMEeHHe 3a/1aBaTh
[10CJIeIOBATEIHHOCTH, B TOM YHUCIIE C TOMOIIBIO
[PEKYPPEHTHBIX (OPMYIT;

- YMETh ONEPUPOBATH TTOHATHIMU:
HETIPEPBIBHOCTH (DYHKIINH, aCHMITOTHI rpaduKa
(byHKIIMH, TIepBasi 1 BTOpast MPOU3BOIHAS
(YHKIMH, TEOMETPHYECKUN 1 (PU3NIECKUI
CMBICJI IPOU3BOIHOM, IEpBOOOpa3Hasl,
OIpeeTICHHBI HHTETPAN; yMEHHE HAXOAUTh
ACHMIITOTHI TpaduKa GyHKINU; YMEHHE
BEIYHCIISATH TIPOU3BOIHBIE CYMMBI,
[IPOU3BEICHNUS, YACTHOTO U KOMITO3UITUT
(YHKIMIA, HAXOAUTh YpaBHEHHE KacaTeIbHOH K
rpaduKy GyHKIHIH;

YMEHHE UCTIOJIb30BaTh MPOU3BOTHYIO JUIS
piccrieoBaHusT (DYHKITHMA, JJ1s1 HAXOXKICHUS
HAMJTY4IIero PeIIeHHs B IIPUKIAJHBIX, B TOM
YHCIIe COIMATBHO-9KOHOMUYECKHUX H
(br3MUeCKHX 3a1adax, Uil ONpeaeIeHUs
CKOPOCTH M YCKOPEHHUST; HAXOAUTh IJIOUIAa U 1
00BEMBI PUTYD C TOMOIIBIO0 HHTETPANA;
[IPUBOAUTH TIPUMEPBI MATEMAaTHIECKOTO
MOJIETTHPOBAHHSI C TIOMOIIBIO

¢ depeHIMaTbHBIX YPaBHEHHUI,

- YMETh OTIEPUPOBATh MOHATHUAMH: KOMIIJIEKCHOE
YHCII0, CONPSDKEHHbIE KOMIUIEKCHBIC YHCIIA,
MOJIYJIb ¥ apT'yMEHT KOMIUIEKCHOTO YHCTIa,
(hopma 3arrcu KOMIUIEKCHBIX YHCEI
(reomeTpudecKkasi, TPUTOHOMETPHYECKas 1
anreOpanveckas); yMeTb IPOU3BOJUTD
apu(MeTHUECKHE NEHCTBUS C KOMITJICKCHBIMU

Y CIaMU; TPUBOANUTH PUMEPHI UCTIOIH30BAHUS
KOMITJIEKCHBIX YHCET;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMH:
cpenHee apupMeTHIECKOe, MEANaHa,
HanOoJbIIee M HANMEHbIIIee 3HAYCHHUs, pa3Max,
mcnepcus, CTaHIapTHOE OTKIIOHEHHE /IS
OTIMCaHMSI YMCIIOBBIX JAHHBIX; YMEHHE
MCCIIeJOBAaTh CTATUCTUYECKUE JAHHBIC, B TOM
qrCcIIe ¢ MPUMEHEHNEM rpaduIecKuX METO/IOB U
PIIEKTPOHHBIX CPEACTB; TpauIecKu
MCCIIeIOBAaTh COBMECTHBIC HAOIIOIEHUS C
MOMOIIBIO TarpaMM PacCenBaHMSA U JIMHEHHOM
perpeccuu;

- YMETh HaXOJIUTh BEPOSITHOCTH COOBITHH C
MCTI0JIh30BaHNEM IPa)UIECKUX METOJIOB,;




MIPUMEHSTH JUIS PeIIeHHs 33134 (YOPMYIIbI
CIIO’KEHUSI U YMHOKEHHS BEPOATHOCTEH,
(bopMyITy TIOTHOM BEPOSITHOCTH, POPMYITY
bepryy, KoMOuHAaTOpHBIE (HAKTHI U (OPMYIIHI;
OLICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHUE ONEepUPOBATh MOHATHAMU: CITydaifHast
BEJINUMHA, PACIIpE/IeIEHIE BEPOSITHOCTEN,
MaTeMaTHIeCKOe OXKUIaHHe, TUCTIEPCUs 1
CTaH/IapPTHOE OTKJIOHEHHE CITy4aliHOW BETMYMHBI,
(byHKIMU pactpeaeNeHus U TUIOTHOCTH
[PaBHOMEPHOT0, TI0KA3aTeIbHOTO U HOPMAJILHOTO
[pacripesieieHuil; yMeHHe UCTIOIb30BaTh CBOMCTBA]
M3y4eHHBIX PacIpeAeIeHui IS peeHNs 3a/1a4;
3HAKOMCTBO C ITOHATUSMU: 3aKOH OOJIBIINX
YHCEIT, METO/IbI BEIOOPOYHBIX HCCIIEIOBAHUIA;
YMEHHE TIPUBOJIUTH MPUMEPHI TIPOSIBIICHUS
3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX U
0OIIIECTBEHHBIX SBJICHUSX

- YMETh CBOOOIHO ONIEPHPOBATH MOHATHSIMU:
TOYKa, MpsMasi, INIOCKOCTh, IIPOCTPAHCTBO,
OTpPE30K, JTy4, MJIOCKUH yroj, ABYTPaHHBIN yrod,
TPEXTPaHHBIN YroJl, IEPECEKAIOIIHECS,
MapauliebHbIe ¥ CKPEIIMBAIOIINECS IPSIMBIE,
MapajieIbHOCTh U MEePIEHIUKYIIPHOCTD
MPSIMBIX U TZIOCKOCTEH, YTOJI MKy IPSIMBIMH,
YTOJI MEXKIY TPSMOH U TIOCKOCTBIO, YOI MEXKIY
[UIOCKOCTSIMH; YMEHHUE UCTIOJIb30BATh TIPH
pEeIICHUH 33724 U3yYeHHBIE (DAKTHI U TEOPEMBI
[UIaHIMETPUH; YMEHHE OLICHUBATh Pa3Mephl
00BEKTOB B OKPYXKAIOIIEM MHUPE;yMEHHE
OTIEPUPOBATH TIOHATUSIMHA: MHOTOTPAaHHHUK,
CeueHHe MHOTOT'paHHHKA, TPABUIIBHBIN
MHOTOTpaHHHK, IpU3Ma, THpaMua, Gurypa u
[MOBEPXHOCTh BPALICHHUS, IIMIMH]IP, KOHYC, IIap,
cdepa, pazBepTKa MOBEPXHOCTH, CEYCHHUS KOHYCa
1 IMJTMHIIPA, TTapaJlJIeNbHbIE OCH HITH
OCHOBaHMIO, CEYCHHUE I1apa, TIIOCKOCTb,
Kacaromasicsi cepsl, MIIUHAPA, KOHYCa; YMEHHE
CTPOUTH CEYCHNE MHOTOTPaHHUKA, N300paxaTh
MHOTOTpaHHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpAIIEHUs, UX CEYCHHUS, B TOM YHCJIE C TIOMOIIBIO
HIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTh
CBOICTBa r€OMETPHUECKHX (PUTYD,
CaMOCTOSITENTFHO (hOPMYITHUPOBATH OTPEICICHUS
M3y4aeMbIX (pUTYp, BEIIBUTATH THITOTE3HI O
CBOWCTBaX M MPU3HAKAX T€OMETPHUECKUX HUryp,
00OCHOBBIBATh WJIM OIIPOBEPTaTh UX; yMEHUE
[POBOJIUTH KJIacCH(PHUKANUIO GUTYD TIO
[Pa3IMYHBIM NIPU3HAKAM, BBIITOTHSTH
HE00X0AMMBIE JTOTIOJTHUTEIBHBIE TOCTPOCHHUS;
-yMeTh CBOOOTHO ONIEPUPOBATH MMOHATHSIMU:
rutomanab Gurypsl, 00beM GUrypsl, BETHYNHA
yTJ1a, pacCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
[paccTOsIHUE MEXAY MPSMBIMHU, PACCTOSIHHE
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MeX Ty TIOCKOCTSIMHM, TIOMIAlb chepbl, MIOIMaIh
[MOBEPXHOCTU MUPAMHU/IbI, TPU3MBI, KOHYCA,
[MIHHIPpa, 00beM Ky0a, IPSIMOYTOJILHOTO
[apajuiesenune1a, TupaMuIbl, TPU3MBL,
[MIMHIpa, KOHYCa, IIapa; yMEeHe HaXOAUTh
OTHOIIIEHHE 00BEMOB TTOT00HBIX UTYP;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU:
NIBUKEHME, TapaJUIEIbHBIA IEPEHOC, CHMMETPHS
Ha TUIOCKOCTH U B TPOCTPAHCTBE, ITOBOPOT,
peoOpa3oBaHue Moa00us, TOJ00HBIE PUTYPHI;
YMEHHE pacro3HaBaTh paBHbIE U MOI00HbBIE
(bUTypHI, B TOM YUCIIE B IPUPOJIE, HICKYCCTBE,
APXUTEKTYpE; YMEHHUE UCTIOIb30BaTh
FEOMETPUUYECKNE OTHOIICHHUSI, HAXOUTh
reoMeTpUUYECKre BETUUUHBI (IUIMHA, YTOJ,
[UI0IIa1b, 00BEM) TPU PEIICHUH 3a/1a4 U3 APYTHX
y4eOHBIX TPEIMETOB U U3 PEAIbHOM JKU3HH;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMMU:
[PsIMOYTOJIbHASI CHCTEMa KOOPAMHAT, BEKTOD,
KOOpMHATBI TOUKH, KOOPAWHATHI BEKTOPA,
CyMMa BEKTOPOB, ITPOM3BEIEHNE BEKTOpa Ha
UHCII0, pa3JIoKEHNE BEKTOpa 1Mo 6a3ucy,
CKaJsIpHOE MPOM3BEICHUE, BEKTOPHOE
[IPOU3BEICHUE, YTOJ MEKIY BEKTOpaMH; YMEHUE
MCIIOJIb30BaTh BEKTOPHBIN 1 KOOPIUHATHBIN
METOJT AJIs1 PELLIEHUS] TEOMETPUUECKHUX 3a/1ad U
3ajiad IpYrux yueOHBIX MPEIMETOB;
OTIepUPOBATH MOHATUAMU: MaTpulia 2x2 u 3x3,
OTIpECTUTENb MAaTPUIIBI, TEOMETPHUUECKUIA
CMBICJI OIIPENIEITUTENS;

- YMETh MOJICJIUPOBATh PealIbHbIE CUTYaIlMH Ha
SI3bIKE MATEMATUKHU; COCTABIISATh BBIPAKEHMUS,
ypaBHEHMUSI, HEPABEHCTBA U UX CHCTEMBI IO
[YCJIOBHUIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHbBIE
MOJIETN C UCIIOJIb30BAHKEM ammapara anreOpsl,
MHTEPIPETUPOBATH MOJIYYEHHBIN pe3yibTar;
CTPOUTH MaTeMaTUYECKHE MOJEIHU C TIOMOIIIBIO
rEOMETPUUYECKUX MOHATUHN U BEIMYHH, PEIIaTh
CBSI3aHHBIE C HUMHU MIPAKTHUECKUE 3a]1a4H;
COCTaBJISATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJYYSHHBIN pPe3yibTar;
[pelaTh NPUKIAIHbIE 3a]Ja4l CPEICTBAMU
MaTeMaTHYeCKOro aHallu3a, B TOM YHClie
COIIMAIEHO-9KOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa;

- YMEHHE BBIOMPATH MOAXOSIINN METOT ISt
pElIeHUs 3a/1a4M; TOHUMaHHe 3HAUUMOCTH
MaTEeMaTHKU B U3y4YE€HUU IPUPOJHBIX U
0OIIECTBEHHBIX MPOIIECCOB U SIBICHUN; YMEHUE
[pacrio3HaBaTh IPOSIBIICHNE 3aKOHOB MaTeMaTUKH
B CKYCCTBE, YMEHHE MPUBOJAUTH TPUMEPHI
MaTeMaTHYECKUX OTKPBITUN POCCUNCKON U
MHPOBOM MAaTEMAaTHUYECKON HAYKH

11




OK 02 Hcnonb3oBaTh
COBpEMEHHBIC CPENICTBA
[orcKa, aHajan3a u
MHTEPIPETAIIH
nHpOpManuu, u
H(pOpPMAaIOHHbIE
TEXHOJIOTUH IS
BEITIOJTHEHUS 33134
npodeccroHanbHOI

e TebHOCTH

B o0mactu 1LIEHHOCTH HAy4yHOIO
[TO3HAHUS:

-c(hopMUPOBAHHOCTD
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BHUTHS
HayKl U OOIIECTBEHHOM NPAKTHUKH,
OCHOBAHHOT'O Ha JUAJIOre KYJIbTYD,

CITOCOOCTBYIOIIETO OCO3HAHUIO|
CBOET0 MecTa B MOJHKYIBTYPHOM
MIpe;

- COBCPIICHCTBOBAHUC SI3LIKOBOH W
YU TaTEIbCKOM KYJIbTYPEIL KaKj
CpCacCTBa BBaHMOHeﬁCTBHH MCKY|
VIFOAbMHA U ITIO3HAHUSA MUPA,

OCO3HAaHHUC I CHHOCTHU HaquOﬁ

JICATCIIBHOCTH, TOTOBHOCTH
OCYHICCTBIIATDH IIPOCKTHYIO 51
MCCICAOBATCIILCKYIO  ICATCIBbHOCTH)

MHAWBHUAYAJILHO U B I'PYIIIIC.

OBnaneHue YHUBEPCAIbHBIMU
y4eOHBIMU MI03HABATEIbHBIMH
NICHCTBUSAMM:

B) paboTa ¢ nHpOpMaITUEH:
BJIQJICTh HABBIKAMH TOJIYYCHUs

I/IH(bOpMaI_[I/II/I u3 HNCTOYHHKOB]
[PA3HBIX  THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATDH IIOUCK, aHaJI1u3,

CHCTEMaTHU3alHI0 U MHTEPIPETALUIO
MHGpOpPMAIIMY PA3IIUYHBIX BHUJIOB H
(hopM TIpeICTaBICHHUS,

CO3/1aBaTh TEKCThI B Pa3IUYHBIX|
dbopMaTax C y4eTOM Ha3HAYCHUs]
MH(pOpMAIIMY U 1IEJICBON ayJIUTOPHH,
BHIOMpas  ONTUMAIBHYIO  (hopMy
[PEICTaBICHNUS U BU3yaTH3alliH;
OLICHUBATh JOCTOBEPHOCTb,
NMETUTUMHOCTh ~ UHPOpPMAIUHU,  eg
COOTBETCTBHE PaBOBBIM u
MOpaJIbHO-ITHYECKUM HOpMaM,
MCIOJIH30BATh cpenacTsa
MH(pOPMAIIMOHHBIX u
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH B
[peIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpTaHU3aIMOHHBIX 3amad C
COOIII0ICHIEM TpeOoBaHUH
DPTOHOMHUKH, TEXHUKY|
0E€30IMacHOCTH, TUTHEHEI,
pecypcocOepexeHns, MpPaBOBBIX |
PTUYECKUX HODM, HOPM|
MH(pOpMaIMOHHOM 0€30MacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMSI
151 3alIHUTHI UH(pOpMaInHy,

- YMETh OTIEpUPOBATh MOHATHAMH: palliOHAIbHAS
(dbyHKIMSA, TOKa3aTenbHas (QYHKIUS, CTEIECHHAs
(b yHKIIHS, norapudmudeckas byHKIHS,
TPUTOHOMETPHUYECKUE  (QYHKIMH,  OOpaTHbIE
(YHKIIMH; YMEHHE CTPOUTH I'papUKH U3yIeHHBIX
(byHKINH, UCTIONB30BaTh TPaQUKH MPU U3yYCHHUH
[IPOIIECCOB M 3aBUCHMOCTEH, IPY PeIIeHUH 3313
M3 JpYyrux Y4eOHBIX NpPEeIMETOB M 3a7ad U3
pEaTbHOW  JKM3HHW;, BBIpaXatb  (opMmyrnamy
3aBHCUMOCTH MEXy BeJTMUYNHAMH;

- YMEThb ONEpPHPOBATH TOHITUSIMH: TOXIECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHHUI M HEPAaBEHCTB,
[PABHOCWJIBHOCTh ~ YPaBHEHUH, HEPaBEHCTB WU
CHCTEM,  palMOHAJIbHbIE, HUPPALUOHAIBHBIE,
[oKa3aTeJIbHbIE, CTETIEHHBIE, JOrapu(pMHUECKHE,
TPUTOHOMETPUYECKNE YpPaBHEHHUS, HEPAaBCHCTBA
M CHCTeMbl; yMETh peIIaTh  YypaBHEHHUS,
HEPaBEHCTBA M CUCTEMBI C IOMOIIBIO Pa3INYHBIX|
[PUEMOB; peIIaTh ypaBHEHHs, HEPaBEHCTBA H
CHCTEMBI C ITapaMeTPOM; MIPUMEHSATh YpaBHEHHUS,
HEpaBEHCTBA, WX CUCTEMBbl [UIS  PEIICHHS
MaTeMaTH4ecKuX 3agad M 3a/1a4 W3 pa3IndHBIX|
00J1acTeil HayKH U pealbHOM KHU3HH;

yMeTb CBOOOJHO OMNEPUPOBATH ITOHITUSMHU:
IIBIDKEHUE, TMapajuIeIbHBIN epeHoC, CUMMETPHS
Ha TUIOCKOCTH W B TIPOCTPAHCTBE, IOBOPOT,
peoOpa3oBaHue MOA00US, MOJOO0HBIE (DUTYPHI,
YMETh paclo3HaBaTh paBHbIE U TOJO0OHBIE
(Gurypel, B TOM 4YHcie B NPHUPOJE, HCKYCCTBE,

APXHUTCKTYPEC, YMCTH HCIIOJIB30BATH|
TCOMCTPHUYICCKUC OTHOIICHUA, HaXOaUTh
TCOMCTPHUUCCKUC BCIINMYHHBI (,I[J'II/IHa, Yroiu,

[1011a/1b, 00BEM) NP PEIICHUH 3a/1a4 U3 JIPYTUX
y4eOHBIX TPEIMETOB U U3 PEAIbHOM JKU3HU

MHPOPMAIIMOHHON  0E3011aCHOCTH
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VIMYHOCTH

OK 03 IimanupoBath u
[peaIn30BHIBATh
COOCTBEHHOE
podeccuoHaTbHOE U
ITIYHOCTHOE Pa3BHUTHE,
[TpeIMPUHIMATETBCKYIO|
e TebHOCTD B
podeccrnoHabHOM
cdepe, UCIIOTB30BATh
BHAHUS 110 (PMHAHCOBOM
rPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIUIX

B ob6nactu AYXOBHO-HPABCTBCHHOTO

BOCIIUTAHW A

-- c(hOpMHUPOBAHHOCTH|
HpaBCTBeHHOFO CO3HAaHMU1,
DTUYECKOTO ITOBEIEHUS,

- CIIOCOOHOCTH OLIEHUBATh
CUTYAIHIO u PHUHUMATH
OCO3HAHHBIC penIeHus,
OPUEHTHPYSIChH Ha MOpaJIbHOA

HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HAaHHE JIMYHOIO BKJIa/Ja B
[OCTpOEHHE YCTOMUYUBOTO
OyLymero;

OTBETCTBEHHOE OTHOIIEHUE K|
CBOMM DPOIMUTENSAM M (MJIU) APYTUM

YMETh OIepUpPOBAThH MOHATHSIMHU:
[PAllMOHAJIbHBIC, HppalluOHAJILHBIC,
[TOKa3aTenbHble, CTENCHHBIC, JTorapupMHUECKIe,
TPUTOHOMETPUUYECKUE YpaBHEHUS 51
HEPaBEHCTBA, KX CUCTEMBI;

YMETH OIICPpHUPOBATH IIOHATUAMMU:
MHOTOTPaHHHK, CEYCHHE MHOTOTpPaHHUKa, KYO,
apajuiesienue/1, npusMa, nupamuaa, Gurypa u
[TOBEPXHOCTh BpAICHUS, [IMIUHIDP, KOHYC, IIap,
cdepa, cedeHust GUTypbl BpaIICHUs, MIOCKOCTb,
Kacaromasics  chepbl, IMIMHIpPA, KOHYCA,
[UIONab TMOBEPXHOCTH MHPAMHUIBI, HPU3MBI,
KOHyca, IWIMHIpA, IUIOManb cdepbl, 00beM
KyOa,  TPAMOYrOJBHOTO  MapasuiesieuIe/a,
MUpaMuAbl, IPU3MBI, LUIMUHIpPA, KOHYCa,

qJICHAM CEMbH, CO3JaHUIO CCMbH HA

OCHOBE  OCO3HAaHHOTO  MPUHATHUS
[IEHHOCTEH CEMEWHOM JKW3HU B
COOTBETCTBUU c TPaUIUSIMY
Hapo10B Poccuu;

OBnaneHue YHUBEPCATIbHBIMU
PETYISATHUBHBIMU JICHCTBHAMMU:

Q) CAaMOOPTraHU3aIUs:

CaMOCTOATCIIBHO OCYHICCTBJIATD

[M03HABATEIBbHYIO JESTEILHOCTb,
BHISIBIIATE  TPOOJIEMBI, CTaBUTh H
(hopMyIUpOBaThH COOCTBEHHBIC
3aaun B 00pa3oBaTebHON|
e TebHOCTH u YKHU3HCHHBIX|
CUTYAIIHsX;

- CAMOCTOSITENTFHO COCTaBIISITh IUIAH
pemieHusl TpoOOJIEMBI € y4ETOM
MMCFOLITIX CSI pecypcos,
COOCTBEHHBIX  BO3MOXHOCTEH U
[IPEATIOYTEHNN;

- 1aBaTh OLICHKY HOBBIM CHTYalHsIM;
CIIOCOOCTBOBaTh (DOPMUPOBAHHIO U

[1apa;yMeHHe H300pakaTh MHOTOTPAHHHUKH M|
[MOBEPXHOCTH BpAILEHUs, X CEYCHUS OT PYKH, C
[MOMOIIBI0  YEPTEKHBIX  UHCTPYMEHTOB  H
DIIEKTPOHHBIX CPEJICTB; YMETh pPacIlO3HABATH
CUMMETPUIO B MIPOCTPAHCTBE; YMETh
[pacTio3HaBaTh MPABUIHLHBIE MHOTOTPAHHUKH;

YMETh OTIepUPOBATH MOHATHSIMHU:
[PSIMOYTOJTBHAS cucTema KOOpJIUHAT,
KOOpIUHATHl  TOYKH, BEKTOP, KOOPAMHATHI
BEKTOpA, CKASIPHOE TPOU3BEICHUE, YTOI MEXKY]
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE]
BEKTOpa Ha YHCIO, HAXOIUTh C TTOMOIIBIO
M3Y4EHHBIX (OPMYNl KOOPAMHATHI CEPEUHBI
0Tpe3Ka, PACCTOSTHUE MEKITY JBYMsI TOUKAMHU

[IPOSIBIICHUIO MIMPOKOM APYAMIINU B
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[Pa3HbIX o0macTax 3HAHWH,
[TOCTOSIHHO MOBBIIIATH CBO]
00pa3oBaTeNbHBIH M KYJbTYPHBIN
YPOBEHB;

0) CAMOKOHTPOJIb:
MCIIOJIb30BaTh TIPUEMBI pediiekcun

JUIsl  OIEHKW CUTYyallid, BBIOOpA
BEpHOTO PEIICHHUS;
- yYMETh OIICHWBAaTh PHUCKH U

CBOCBPCMCHHO IMPUHHUMATL PCUICHUS
10 UX CHHKCHHIO,

B) YMOIIMOHAIbHBIN WHTEJUICKT,
[TpeIoJIararomii
c(hOpPMHUPOBAHHOCTH:

BHYTpEHHEH MOTHBAIIHH,
BKJIFOYAIOLIEN CTPEMJICHHE K
TOCTHKEHUIO IeIM U YCIexy,
ONTUMU3M, WHUIIUATUBHOCTb,
YMEHHE JeWCTBOBaTh, HCXOIs U3
CBOHMX BO3MO>KHOCTEH;

- SMMaTHH, BKITIOUAIOIIEH]
CIIOCOOHOCTH MMOHUMATh

PMOIIMOHAJIBHOE COCTOSIHUE IPYTHX,
VYUTBIBATH €r0 MPU OCYIIECTBICHUY]
KOMMYHUKAI[MH, CHOCOOHOCTH K
COYYBCTBHIO M COTIEPEKUBAHUIO;
COIMATIBHBIX HaBBIKOB,
BKJTIOYAFOIIIX CTIOCOOHOCTH|
BHICTPANBATH OTHOIICHUS C IPYTUMH
TIOABMH, 3a00TUTHCS, TIPOSIBIISTH)
MHTEpEC U pa3peniatb KOHQINKTHI

OK 04 DddexTrnBHO
B3alMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE
1 KOMaHJIe

FOTOBHOCTH K  CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOIPEEIICHHUIO;

-OBJIaJICHME  HAaBBIKAMH  y4eOHO-
ICCIIE0BATENIbCKOM, ITPOEKTHON W
COLIMAJIBHON JEATENbHOCTH;
OBnaneHue YHUBEPCATIbHBIMU
KOMMYHUKAaTUBHBIMH J€HCTBUSAMU:
0) COBMECTHasl IeITCIbHOCTb:
NOHUMaTb W HCIHOJb30BaTh
[MpEUMYILECTBA KOMaHTHOM 5]
H/IMBUyaJIbHOM paboThI,
IIPUHUMATh IEJIM  COBMECTHOM|
NesTeIbHOCTH, OpPraHU30BBIBATH MU
KOOpJIMHUPOBATh JEHCTBUS IO €€
ITOCTMDKEHUIO:  COCTaBJIATh  IIJIaH
NICHCTBUM, paclpelneisaTs pOau C
y4eToM MHEHUH YYaCTHHUKOB
00CYXJIaTh pe3yJIbTaThl COBMECTHON
paboTHI;

KOOPJMHUPOBAaTh U BBINOJIHSTH

- YMETb OIEPUPOBATH MOHATHSAMU: CIIy4alHBIN
ONBIT M CiIy4allHOE COOBITHE, BEpPOSTHOCTH
CIIy4allHOTO  COOBITHS;  YMETb  BBIYMCIATH
BEPOSTHOCTh C MCIIOJB30BaHMEM TI'padUueCKUX]
METOIOB; TNPUMEHATH (HOPMYIBI CIOXKEHHS U]
YMHOXKEHUSI ~ BEpOSATHOCTEH, KOMOMHATOpHBIE
dakTel W (QopMynBl TpU pEIICHUH 3aj]ad;
OLIEHUBATh BEPOSTHOCTH pEAIbHBIX COOBITHIA;
BHAKOMCTBO CO CIIy4allHBIMH  BEJIHMYWHAMH;
YMEHHE TPUBOAUTH HPUMEPHI  MPOSIBICHUS]
3akOHAa OOJBIIMX 4YHCET B MPHPOIHBIX W]
0OI1IECTBEHHBIX SBJICHUSX;

yMETh CBOOOJHO ONEpPUPOBATh IOHITHUAMHU:
CTElIeHb C IeJIbIM II0Ka3aTeleM, KOPEHb
HaTYpaIbHON CTETIeHH, CTETIeHb c
pallMOHANBHBIM ~ IIOKa3aTeleM, CTENeHb  C
NICHCTBUTEIIbHBIM (BEILIECTBEHHBIM)
[okaszateseM, Jorapu@m yucia, CHHYC, KOCUHYC
1 TAHT'€HC TIPOU3BOJILHOTO YUCIIA;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHIMMU:
rpaduk  QyHKuuMu,  oOparHas  (QyHKIMS,

paboTy B YCIOBUSIX pPEalbHOTO,

BUPTYAJIBHOTO 4|

KoMITo3unusl (yHKUWH, JUHEHHas QyHKOus,
KBagpaTuiHas QYHKIMS, CTETEeHHas (YHKIUS C
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KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIISATh MMO3UTHBHOE
CTpPaTErnYecKoe IMOBEACHHE B

[Pa3IUYHBIX CHUTYaLUsX, MPOSBIATH
TBOPUECTBO M BOOOpa)X€HHE, OBITH)
MHUIIMATUBHBIM.

OBnaneHue YHUBEPCAIbHBIMU
PEryIATUBHBIMH JI€HCTBUAMU:

) IpUHATHE Ce0s U JPYTUX JIIOJICH:

- IPUHUMATh MOTHBBI U apryMEHTHI
PYIMX — JIIOJAEHM  IIpU  aHajau3e
[PE3yIbTATOB JIEATENBHOCTH;

- [IpU3HABaTh CBOE IPAaBO M IPaBO
NPYTUX JII0/IeH Ha OLIUOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh
MUD C MO3UIUH IPYTOro YelloBeKa

[eTbIM ~ MOKa3aTeleM, TPUTOHOMETPUYECKUE
¢byHKIMM,  oOpaTHbIE  TPUTOHOMETPUYECKHE
(byHKIIUY, TOKa3aTenbHas U Jorapudmuyeckas

(GyHKINMK; yMETh CTPOUTH Tpapuku (QYHKIHUH,
BBHITTOJIHATH npeoOpa3oBaHus rpauKoB
(yHKITH;

- YyMEThb HCMOJb30BaTh Tpapuku (QyHKIUH 11
M3ydeHHUs] TPOIECCOB M 3aBUCHUMOCTEH IpH
peLICHUH 3a/1a4 U3 APYrMX y4eOHBIX MPEIMETOB
M U3 pealbHOW JKM3HHU; BBIpaXaTh (HopMyiamu
3aBHCUMOCTH MEXly BETUUYNHAMM;

- CBOOOJHO OIEPUPOBAThH MOHSTHUSMHU: YETHOCTH
b yHKIINH, MEPUOIUYHOCTh byHKIHH,
OTPaHUYEHHOCTh  (YHKIHH,  MOHOTOHHOCTH
(hyHKIMH, SKCTpeMyM (YHKIIMH, HAHOOJIbIIEE U
HalMEHbIIIEe 3HAYCHUS byHKIIT Ha|
[IPOMEKYTKE; yYMETh IPOBOJUThH HCCIIEOBAaHUE
G yHKITUY;

- yMeThb HCHOJb30BaTh CBOWCTBA M TIpaduky
(byHKIMN U pelieHus] ypaBHEHUH, HEPaBeHCTB
1 337ay C [apaMeTpamH; M300paxarb Haj
KOOPIMHATHOW IUIOCKOCTH MHOKECTBA PEIICHUMH]
ypaBHEHH, HEPAaBEHCTB U UX CHCTEM

OK 05 OcyiecTBasTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rocyJIapCTBEHHOM
s1361Ke Poccuiickoi
denepanuu ¢ yaeToM
0CcOoOeHHOCTEH
COILIMAILHOTO U
KYJBTYPHOTO
KOHTEKCTa

B objacTu
BOCITMTAHUS:

- OCTETUYECKOE OTHOIICHUE K MHUPY,
BKJIFOYasi ICTETHKY OBbITA, HAYYHOIO

9CTCTHUYCCKOI'O

148 TEXHHYECKOTO TBOPYECTBA,
criopTa, TpyJa W OOINECTBEHHBIX|
OTHOIIICHHIA;

- CIIOCOOHOCTh  BOCHPHHHMATH
[pa3IMYHbIC BUJIBI HCKYCCTBA,
TPaJUIIMA M TBOPYECTBO CBOETO H
pyTHX HapOJIOB, OIIYIIATH|
DMOIIMOHAIBHOE BO3/IENCTBHE]
MCKYCCTBA;

- yOEXJICHHOCTh B 3HAYUMOCTH JIJIf
ITMYHOCTH u o01IecTBa
OTEYECTBEHHOTO u MHPOBOTQ
MCKYCCTBa, THUYECKHUX|
KYJTBTYPHBIX TPAJAUIIMA U HAPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPAKCHHIO B
Pa3HBIX BHIaX HCKYCCTBA,

CTPEMJICHHE TPOSBIATh KayecTBa
TBOPUYECKOMN JTUYHOCTH;

OBnaneHue YHUBEpCAIbHBIMY
KOMMYHUKATUBHBIMU JE€HCTBUSAMH:
a) oOIIeHUE:

- OCYIIECTBJISITh KOMMYHHKAIIUU BO
Bcex cepax KU3HH;

YMETh ONEPUPOBaTh MOHATUSMHU: CpPEIHEE)
apudmeTrnyeckoe, MeauaHa, HauOoJbIIee U
HauMEHbIIEe 3HAYEHHUs, pa3Max, JAUCIIepCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHHE U3BJIEKATD, MHTEPIPETUPOBATH|
H(pOpMaInIo, MPEAICTAaBICHHYIO0 B Ta0IHIIaX, Ha)
rarpammax, rpadukax, OTpakarollyto CBOHCTBA]
[peabHBIX MPOLECCOB U SBJICHUM; MPEACTABIIATH
MHGOPMAIIMIO C MTOMOIIBIO TAOJIUI U JAUarpamm;
CcCIe0BaTh CTATHCTHYECKUE JAaHHBIE, B TOM|
qrCcie ¢ MPUMEHEHHEM Ipa)UdecKuX METO/0B U]
PIIEKTPOHHBIX CPEJICTB;

YMETh ONEPUpPOBATh IOHATUSAMHU: TOUKA,
[psiMasi, II0CKOCTh, MPOCTPAHCTBO, ABYTPAHHBIH]
yrod, CKpEILMBAIOIINECS psIMBIE,
[apajieIbHOCTh u NEepPHEHANKYISIPHOCTH
[IPSIMBIX U IJIOCKOCTEH, YroJl MeXay NpsSMbIMHU,
YTOJI MEXAY MPSMOM U MJIOCKOCTBIO, YTOJI MEXKY)|
[JIOCKOCTSIMH,  pPacCTOSIHUE OT TOYKH [0
[JIOCKOCTH, PACCTOSIHUE MEXAY HPSIMBIMH,
[pacCTOSIHUE MEX]Y MJIOCKOCTSIMH;

YMETh MCHOJB30BaTh MPU PEIICHUH 3a/]ay
3ydeHHbIe (AKTBl U TEOPEMBbl IUIAHUMETPHH,
YMEHHE  OIleHHBaThb  pa3Mepbl  OOBEKTOB
OKPY’KaIOIIEro MUpa

- pacro3HaBaTb  HeBepOaJbHBIE
cpeactBa  OOIIEHUs,  MOHUMATH
3HAUYEHUE COLMAIbHBIX  3HAKOB,
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[pacro3HaBaTh NPEOCHUIKHY]
KOH(MITMKTHBIX CUTYaI[Ui U CMSATYATh
KOH(JIUKTHI,

- pa3BepHYTO W JIOTUYHO H3JIararh

CBOIO TOYKY 3peHus C
M CITOJIb3OBAHHUEM A3BIKOBBIX CPCIACTB

OK 06 ITposiBisTh - OCO3HaHHE 00y4aroIUMUCS- YMETh OIIEpUPOBATh MOHATUSAMHU:

Cpa’k1aHCKO- [POCCUICKOMN IPaKIaHCKOU[IIPAMOYTOJIbHAS CUCTEMA KOOPINHAT,

[TaTPHUOTHYECKYIO MICHTUYHOCTH; KOOpAWHATBI TOUKH, BEKTOP, KOOPAUHATHI

[TO3ULUIO, - LEJCHANIPABICHHOE  Pa3BUTHUEBEKTOPA, CKATSPHOE IPOU3BEACHHUE, YTOJI MEXIY

NIEMOHCTPUPOBATh BHYTPEHHEH IO3ULMHU JUYHOCTH HABEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEACHHE

OCO3HAHHOE TTOBEACHHUE
Ha OCHOBE
TPaIUIIMOHHBIX
00IIIeUeTIOBEUEeCKUX
LICHHOCTEH, B TOM
YUCIIe C YYETOM
rapMOHU3AIUN
MEKHAITUOHAIBHBIX 1
MEXPEITUTHO3HBIX
OTHOIIICHHUH,
[IPUMEHSATH CTaHIAPTHI
QHTUKOPPYIIIMOHHOTO
[TOBEJICHUS

OCHOBC JTyXOBHO-HPABCTBEHHBIX]
[IeHHOCTeH HapoaoB Poccuiickoif]
Denepanuy, HCTOPUYECKUX WU
HaIIMOHATBLHO-KYJIBTYPHBIX

Tpaaunuid, GOPMHUPOBAHHE CHCTEMBI
3HAYMMBIX I[€HHOCTHO-CMBICIIOBEIX
YCTAHOBOK,  aHTHKOPPYMIIMOHHOTO
MHUPOBO33PEHHSI, MPaBOCO3HAHUS,
PKOJIOTUYECKON KYJBTYpHI,
CIIOCOOHOCTH  CTaBUTh ILEId U
CTPOUTD KU3HEHHBIC IJIAHBI;

BEKTOpa Ha YKMCJI0; HAXOJUTh C IIOMOIIIBIO
M3Y4YEHHBIX (DOPMYIT KOOPIUHATHI CEPETUHBI
0Tpe3Ka, pacCTOSTHUE MEKIY ABYMsI TOUKaAMU;
-YMETh BBIOMPATh MOAXOIAIINI U3y4YEeHHBIN
METO]T AJIs1 PELLIEHUs 3a]]au, PacliO3HaBaTh
MaTemMaTHueckue (hakThl 1 MaTeMaTHYECKHE
MOJIETHN B IPUPOJHBIX U OOIIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE PUBOJIUTH
[IpUMEpPbl MaTEMaTHUYECKUX OTKPBITHH
[POCCUICKOI 1 MUPOBOM MaTeMaTUYECKON HAYKH.
- YMETh OIEPUPOBATH MOHATHSAMU: CIIY4alHBINA

B yacTu T'paAXKAAHCKOI'O BOCIIUTAHUAI[OIIBIT M cnyqaﬁHoe CO6BITI/IG, BCPOATHOCTD
- OCO3HAaHUC CBOHXCJIY‘I&IEHOI‘O CO6BITI/I$I; YMETH BBIYHCIIATH|
[KOHCTUTYIUOHHBIX IpaB HUBCPOATHOCTL C HCIIOJIb30BAHUEM Fpa(bI/I‘IeCKI/IX

00sI3aHHOCTEH, yBaKeHHE 3aKOHa U

METOIOB; TNPUMEHATH (OPMYIBI CIOXKEHHS U]

[PaBOIOPSIKA; YMHOKEHHSI ~ BEPOSITHOCTEH, KOMOWHATOPHBIC
- IIPUHATHE TPaIUIMOHHBIX(DAKTEI ¥ (OpPMYNIbl TpU pEHICHUH 3aj]ad;
HAIMOHAJBHBIX, OOIICYEIOBEYCCKIX|OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
T'YMaHHUCTUYCCKUX HUBHAKOMCTBO CcO CHy‘laﬁHBIMH BCINYNHaAMU,
IEeMOKpaTHYECKUX [IEHHOCTEH; YMEHHE MPUBOJAMTH HPUMEPbl  HPOSBICHHS]
- T'OTOBHOCTB MMPOTHUBOCTOATBHBAKOHA OOJIBIIINX YHCET B MNPpUPOAHBIX U
1/1COIOTHH IKCTPEMHU3Ma,|00IIECTBEHHBIX SBICHHSIX

HaIOHAIN3Ma, kceHohoouwu,

IUCKPUMUHALIME 110 COLIUAIbHBIM,

[PCIIMTUO3HBIM, PaCOBLIM,

HAITMOHAJIbHBIM IIPU3HAKAM;
FOTOBHOCTH BCCTH COBMCCTHYIO|

e TeIbHOCTh B UHTEpecax|
paXkTaHCKOTO o01ecTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B
00111e00pa30BaTEIHLHOM
OpraHU3alui U JETCKO-FOHOIIECKUX
OpraHMU3aIMsIX;

- YMCHHE B3aWMOJEHCTBOBATh ¢
COLMMAaJIbHBIMHU HHCTUTYTaMH B
COOTBETCTBUH C HMX (YHKIUAMH H
Ha3HAYCHUEM;

- TOTOBHOCTh K TyMaHHTapHOW W

BOJIOHTEPCKOM JIESITEIbHOCTH;
[MaTpUOTHYECKOTO BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh POCCUNCKOMH]
pa’KJaHCKOU UJEHTUYHOCTH,

[MaTPUOTU3MA, YBAXKCHUSA K CBOCMY)
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HapOJy, YyBCTBa OTBETCTBEHHOCTH
repen PoamHoM, ropAaocTu 3a CBOM
Kpaii, cBol0 PoauHy, CBOW SI3bIK M|

KYJIbTYpPY, IPOIIIOE M HACTOSIIEE
MHOTOHAIIMOHAIBHOTO HapoJa
Poccuu;

- I[GHHOCTHOE€  OTHOIICHHE K|
rOCYydapCTBCHHBIM CHUMBOJIaM,
MCTOPHYECKOMY W TPUPOTHOMY
HaCJIeIUIO, MMaMSATHUKAM,
TPaTUITUSM HapoJI0B Poccun,

noctmxkenusim  Poccun B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJOTHUAX U]
Tpyae;

- ueiHast yOEKICHHOCTb,
FOTOBHOCTh K CITY)KCHHIO M 3aIlIUTE
OteuecTBa, OTBETCTBEHHOCTh 3a €r0
Ccyas0y;

OCBOCHHBIC
00y4arOIUMHUCIMEKIIPEIMETHBIC
[OHSTHUS U YHUBEPCAJIbHbIC YIeOHBIC

- OCYHICCTBJIATH IIeJIeHaHpaBJIeHHHﬁ
I[IOMCK IepeHOoCa CpCaACTB 51

neicTBUA (perynsiTUBHBIE,

Mo3HaBaTeNIbHbIE,

KOMMYHHKaTUBHBIE);

- CIIOCOOHOCTh MX UCIOJB30BaHUS B

[M03HABATEIIBHOM W COLHUAIBHOM]

[IpaKTHUKE, TOTOBHOCTD K

CaMOCTOATENILHOMY TIJIAHUPOBAHUIO

138 OCYIIIECTBICHUIO yueOHoOM

eI TeIbHOCTH, OpraHu3aIluu

yaeOHOTO COTpYIHUYECTBA C

[eJarornyecCKuMu  pabOTHUKAMH |

CBEPCTHHKAMH, K  YYacTUIO B

[MOCTPOEHUU WHJIUBUTyaJIbHOU

00pa30BaTEeNbHON TPACKTOPUH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-

M CCIIe0BATENbCKOM, MPOEKTHON U

COLIMAJIBHON J1€ATEIbHOCTH
OK 07 CopeiicTBOBaTh - HE  TNPUHUMATh  JCUCTBHUA yMETh OINEPUPOBATH MOHATHUSAMHU: (YHKIIHS,
COXpaHEHUIO [PUHOCSIINE BpEl OKpYKaloIIeHHepephIBHAS byHKIHS, MIPOU3BOIHAS,
OKpY>Karolllen cpesbl, [cpee; epBooOpazHasi,  ONpeeNieHHBI  HHTerpa,
pecypcocOepexeHuto, |- yMEThb MPOTHO3UPOBATHYMETh HAXOJUTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX
[PUMEHSTH 3HaHUsI 00 [HEeOIarompusiTHbIE HKOJIOrMYecKUeDYHKIUH, HCMOJIb3Ysl CIpPaBOYHbIE MaTepuabl;
M3MCHECHUU KITUMaTa, [HOCTEACTBUS  TPEANPUHUMAEMBIXUCCIIEAOBATh B MPOCTEUINX clydasx (QyHKINU
[TPUHIIUITBI NeCTBHIM, Tpe10TBpaIaTh UX; Ha MOHOTOHHOCTb, HAaxXOJUTh HAWOOJbIINE H
OEepeKITNBOTO - pacIIMpPHUTh ONBIT JCATCILHOCTUHANMCHBININE 3HAYCHHUS (YHKIUH; CTPOUTH
[IPOU3BO/ICTBA, PKOJIOTMUYECKOM HAMpPaBICHHOCTH; [pad@UKH MHOTOWIEHOB C  HCIOJb30BAaHHEM
b HeKTHBHO - pa3pabaTbiBaTh TIUIAaH pelICHUs@IIIapaTa MaTeMaTHu4ecKoro aHaJun3a;
neiicTBOBaTh B MpoOJieMbl € yY4eTOM  aHalU3aIPUMEHSTh MPOU3BOJIHYIO NMPHU pPEHICHUH 3aj]ad
UpE3BBIYANHBIX MMEIOIIMXCS ~ MaTepuajbHbIX  HHA JBUKEHUE, pemarb MPaKTUKO-
CUTYaIUsIX HeMaTepraIbHBIX PECYpCOB; OpUEHTHPOBAHHBIC 3aJjaud Ha HaUOOIbIINE U

HAMMCHLIINEC 3HAYCHUS, HAa HaAXOXICHHUC IIYTH,
CKOPOCTH U YCKOPCHMUA,

CcI1I0c000B JIEWCTBUSA B

- YMCTH OIICPHUPOBATH NOHATUAMU. NBHUKCHUC B
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mpodeccnoHanbHyIO0 Cpeay; [IPOCTPAHCTBE, no/100HbIE

00J1aCTH JKU3HEICSITENbHOCTH; (buryp npu perieHuu 3aaad;

[IpaKTU4YECKON 3HAYMMOCTH; 1 METO/IBI
- 1aBaTh OLICHKY HOBBIM CUTYallUsIM,
BHOCUTh KOPPEKTHBbI B
NIESATEIIBHOCTD, OLICHHUBATH
COOTBETCTBHUE PE3YyJIbTAaTOB LEISIM

- YMETb IEPEHOCUTb 3HAHUS BIIPOCTPAHCTBE; HCIIOJIb30BATh
[I03HABATENbHYI0 M IPAKTUYECKYIO[UIOMAAEH MOBEpXHOCTEH U 00BEMOB MOJOOHBIX

- IpeajaraTb HOBBIE TPOEKTHL- YMETh BBIYHCISATH T€OMETPUUYECKUE BETUUYHHBI
OILICHMBAaTh  HWJIeM C  NO3WLHUHU|(VIMHA, YroJl, IUIOWAAh, OO0BEM, IUIONIAIb
HOBU3HBI, OPUTHHAIIHOCTHU,TIOBEPXHOCTH), UCIIONB3Yysd U3ydeHHbIE (DOPMYIIbI

buryps B
OTHOIIICHUE

Taxxe AUCHOUIITIMHA  HUMCECT  3HAYUCHHUC  IIPH (bOpMI/IpOBaHI/II/I 151

npo(dhecCHOHATFHBIX KOMIETCHIINN:

Kon HanMenoBaHue BUI0B NPo¢ecCHOHAIBHOM 1esITeJIbHOCTH U TPO(hPecCHOHATbHBIX
KOMIIeTeHIM i

[K L.1. | BeIMOJHATH MOATOTOBUTEIBHBIE PA0OTHI MPH MPOU3BOACTBE KAMEHHBIX
pabor.

[IK 1.2. | TIpou3BoanuTh 0OIIHE KAMEHHBIC pAOOThI PA3TUUHON CIIOKHOCTH.

[IK1.3. | BBINOJIHATD CJIOKHBIC aPXUTCKTYPHBIC SJIEMEHTBI U3 KUPITUYa U
KaMHSI.

MK 1.4, )
BBINOIHATE MOHTaKHBIE PAaOOTHI MPH BO3BEACHUH KUPITMYHBIX 31aHUIA.

IK 1.5, | TTpon3BOAUT THAPOU3OJISAIIMOHHBIC PAOOTHI TIPU BBITOJIHECHUH
KaMEHHOM KJIQJIKH.

[IK'1.6. | KOHTpOJIUPOBATH KAUECTBO KAMEHHBIX Pa0OT.

K 1.7.

BbInoHATH PEMOHT KaMCHHBIX KOHCTpYKLIHﬁ.

pa3BUTHU
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2. CTpyKTypa u coaepxkanue 001eo0pa3zoBarebHON JUCHUIIJIMHBI

2.1. O0beM QMCHUIIMHBI U BUAbI YUeOHOI padoThI

Buj yueOHoii padoThl

Oobvem ¢ uacax

MaxkcumanbHasi 320
O06beM 00pa3oBaTeIbHON MPOrPaMMBbI JUCHUNJIMHBI 320
B T.Y.

OcHoBHOE colep:KaHue 314
BT. 4.

TeopeTu4ecKoe o0ydyeHne 230
MPaKTUYECKHUE 3aHATUS 31
KOHTPOJIbHBIE PAOOTHI 12
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJEePKAHNE (COMEPKAHUE 47
MPUKJIAJTHOT0 MOYJIfA)

BT. 4.

TEeopeTu4ecKoe o0ydyeHne 4
MPaKTUYECKHUE 3aHATUS 43
NupuBuayanbHblii IPoeKT(0a/nem) aa
IIpomexyTounas arrecranus (3K3aMeH) 6
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2.2. TeMaTH4eCcKMH IJIAH U COJAEPKAHNE TUCUHUIIIIMHBI

Coglepma}me yqeﬁﬂoro MaTepHaJia (OCHOBHOG H l'lpO(l)eCCHOHaJIbHO-

HaumenoBaHue pa3ieJioB . O0bem | ®opMupyembie
" TeM OPHEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON 4acoB | KoMmeTeHuHI
MOAYJb (IIPH HAJIMYHMH)
1 2 3 4
OcHoBHoOe coJep:kaHue
Pasznen 1. IloBTopenue 19
Kypca MAaTeMaTHKHU
OCHOBHOH IIKOJIbI
Tema 1.1Heap m 3amaum | Conepkanne yaeOHOro Marepuasia
MaTeMaTHKHU npu | ba3oBble 3HaHUSA W yMEHMs IO MaTeMaTHKe B MPO(ecCHOHAIBbHON M B MOBCEAHEBHOM
OCBOEHUH JIeSITEJIbHOCTH.
CIEeNHMAJTBHOCTH KomM6unupoBanHoe 3ansrue 1
Tema 1.2Yucna n | ConeprkaHue yueOHOro MaTepuaa
BbIYMCJICHUA. JeWicTBug Hax ACHUCTBUTEIBHBIMUA 4YHCHaMu. JleMCTBHS HaA TMOJOXUTEIbHBIMH U
Beipaxenus M | OTPULIATEJIbHBIMU YHCIIAMHU, OOBIKHOBEHHBIMU U JECATHUYHBIMU ApoOsmu. JlelicTBUs co
npeodpazoBaHus CTENEeHSIMH, (POPMYIIbI COKPAIIEHHOT'O YMHOXKEHHSL. 2
KomOuHupoBaHHoe 3aHsTue OK-01. OK-02
Tema 1.3 I'eomerpus Ha | IIpodeccnoHAILHO-OPHMEHTHPOBAHHOE CcOJep:KaHUe (CoAep:KaHHe INPHUKJIATHOIO OK-O33 OK-0 4’
IVIOCKOCTH MOyJIs1) OK-OS: OK-O6:
IIpakTHyeckoe 3aHATHE OK-07
1. Beruucienue miommaei miockux Gpuryp 2 [TIK1
2. Pemenne IMPAKTUKO- OPUCHTUPOBAHHBIX 3a/1a4 IO TCOMCTPHUU HA MIIOCKOCTU
Tema 1.4 IIpouentHbie | [IpakTnueckoe 3aHsTHE
BBIYHCJICHUS 2.M13yuyeHue nNpocThIX MPOLEHTOB,
4. Paznple criocOObI BRIUUCIICHUS MTPOIICHTOB. 4
5. I3y4eHune u BBIUYUCIIEHUE CIIOXKHBIX MPOLICHTOB.
6. Pemenue 3aa4 Ha IPOLEHTHI.
Tema 1.5 YpaBuenuss m | IIpakTuueckoe 3anstue
HEepaBeHCTBA 7. I3y4yeHue JINHEWHBIX, KBaIPpaTHBIX, YPABHEHUI U HEPABEHCTB
8. M3yueHue n1poOHO-JIMHEHHBIX, ypABHEHUH 1 HEPABEHCTB 2
Tema 1.6Cucremsnl | Coneprxanne yueOHOTo MaTepuasia

ypaBHeHHH "

Crioco0bl perieHusi cucTeM JIMHEHHbIX ypaBHeHMH. Ilonarusi: marpuma 2x2 u 3x3,
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HEPaBEeHCTB onpezaenuTenb MaTpulbl. Meton 'aycca. Cuctembl HeIMHENHBIX ypaBHeHHH. CucTeMbl 6
HEPABEHCTB
KombOunnpoBanHoe 3aHsTHE
Tema 1.7Bxoxnoii | Conepxanue yueOHOro MaTepuaia
KOHTPOJIb Boruncnenus u npeoOpa3oBanusi. YpaBHEHUS U HepaBeHCTBaA. ['eoMeTpHst Ha MIIOCKOCTH
KonTposnbHas pabora 2
Paznen 2 Ilpsambie nu 17
IUIOCKOCTH B
NMPOCTPAHCTBE
Tema 2.1 OcnoBuble | Conepxkanne yaeOHOro Marepuasia
noHsiTust crepeomerpuu. | [Ipeamer crepeomerpuu. OcCHOBHBIE TNOHATUSA — (TOYKA, IHpsAMas, IUIOCKOCTb,
PacnoJioxkenne mnpsAMbBIX | mpocTpaHcTBO). OCHOBHBIE akcHOMBI cTepeomeTpuu. [lepecekatomiuecs, napauieabHble 2
U IUI0CKOCTel U CKpelmuBampomuecs mnpsmsle. IIpusHak M CBONCTBO CKpEUIMBAIOUIMXCSA IPSAMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (YUTYPBI.
KomOuHupoBaHHoe 3aHsTue
Tema 2.2 Coneprxkanne yaeOHOro MaTepuaa
ITapajienbHOCTH [Mapannenbubie npsMas U miaockocT. Ompenenenue. Ilpusnak. CpoiictBa (¢
NpsAIMBIX, NOPAMOMl M | 1oKazarenbcTBoM). IlapamiensHble mockoctu. Onpenenenue. IIpusnak. Cpoiicta (¢
IUIOCKOCTH, IVIOCKOCTEeN | T0Ka3arelabCTBOM). TeTpa’ap M ero aneMeHTsl. [lapamnenenunen M ero 3JI€MEHTHI. OK-01, OK-02,
CBoiicTBa MPOTUBOMOJOXKHBIX T'paHEH W JuaroHalield mapasuienenumnena. [locrpoeHue 6 OK-03, OK-04,
ceyeHuii. Pemenue 3amauy. OK-05, OK-06,
Kom6unupoBanHoe 3aHstue OK-07
Tema 2.3 Coneprxkanne yaeOHOro MaTepuaa [IK1
IlepnenauKyIpHOCTH [lepnennukynsipubie  npsimble. IlapamiensHple  npsMble, NEPHEHIUKYISPHBIE K
NPSAMBIX, IPAMOI U wiockocTH. [Ipu3Hak nepneHAMKYISIPHOCTH NPSAMOM M IUIOCKOCTH. JloKa3aTelbCTBO.
IUIOCKOCTH, II0cKocTel | [lepnenaukynsap u  HakioHHas. [lepnenaukymsipHble  miuockoctu.  IIpusnax
NEePIEHAUKYISIPHOCTH II0cKocTel. [lokasarenbcTBo.PaccTosHNs B IpOCTpaHCTBE
KomOuHupoBaHHoe 3aHsTue 2
Tema 2.4 Teopema o Tpex | Conepxkanue yueOHOro mMmaTepuana
NnepHeHAnuKYyJIsipax =
Teopema o Tpex mnepneHaukymnspax. JlokazarenbcTBo. VYroia Mexnay MHOpsAMOH H )
IUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSIMU
KombOuHupoBaHHoe 3aHsTue
Tema 2.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coOJep:KaHue (coaepsKaHue MPUKJIIAJTHOIO
IlapajiejbHble, MOJYJIsT)
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nepneHAUKYJIsIpHbIE, [IpakTuueckoe 3aHaTue

CKpelBaoIHecs 9. H3yueHue akcuoM CTEpeOMETPUH 3

npsiMmbie 10. M3ydeHue u 10Ka3aTenbCTBO NapalieIbHOCTH B IPOCTPAHCTBE.
11. MI3yuenue u 1oKa3aTenbCTBO NEPIEHIUKYIIPHOCTH B IPOCTPAHCTBE.

Tema 2.6 Pemienue 3aaau. | Conepkanne yueOHOro Marepuasia

IIpsimbie u mIockocTH B | PacnonoxkeHue NpsAMBIX W IUIOCKOCTEH B MPOCTpaHCTBE. llepmeHauKyIspHOCTh M

NPOCTPAHCTBe NapajuIeIbHOCTD NPSMBIX U M10ckocTed. CKpeluBaromuecs npsimbie
KonTponbHas pabora 2

Pasznen 3. Koopaunarsl u 16

BEKTOPBI

Tema 3.1/lexapToBsl | CosepkaHue yueOHOro MmaTepuana

KOOP/AMHATHI B | JlekapToBbl KOOpAMHATHl B MpocTpaHcTBe. [Ipocteiimme 3amaun B KOOpPJMHATAX.

NPOCTPAHCTBe. Paccrostnie Mexay AByMsl TOUKaMH, KOOPJIUHATHI CEPEANHBI OTPE3Ka 4

Paccrosinue MERILY KombOunupoBanHoe 3aHsrue

ABYMSI TOYKAMHU.

Koopaunarel cepeauHsbl

oTpe3Ka

Tema 3.2 Bekrtopbl B | CozxepkaHue yueOHOTro MaTepuaa

NPOCTPAHCTBe. BexTops! B mpoctpancTse. CloXKeHHE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha

Yroa mexay Bekropamu. | yucio. Kommiuanapasle BekTopbl. CKalspHOE NPOM3BEIECHUE BEKTOPOB. Pasznokenue OK-01, OK-02,

CxkansipHoe BEKTOpa MO TPEM HEKOMIUIaHapHBIM BekTopaM. KoopauHaTsl BEKTOpa, CKaJSpHOE OK-03, OK-04,

NpPOU3BeIeHHE BEKTOPOB | IPOU3BEIACHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXY BEKTOPAMHU, YTOJI MEXIY NPAMON 6 OK-05, OK-06,
U IUIOCKOCTBIO, YrOJl MEX]y IUIOCKOCTSAMU. YPaBHEHHE IJIOCKOCTU. I'eomMeTpuueckuil OK-07
CMBICI OIIpeeanTeNs 2X2 1K1
KombOunmnpoBanHoe 3aHsTie

Tema 3.3 IIpakrukxo- | [IpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COJEPKAHHE (COAep/KaHHMe IPHKJIAJIHOIO

OpPHEHTHPOBAHHbIE MOJYJIsT)

3a1a4u Ha | [IpakTHyeckoe 3aHATHE

KOOPAMHATHOI 12. U3ydeHue nekapTOBBIX KOOPAMWHAT B IPOCTPAHCTBE 4

IIOCKOCTH 13. M3ydyenune KOOpAMHATHOMN IIOCKOCTH.

14. Beluncienue pacCcTOSIHUM U IJIOLIaiel Ha MNIOCKOCTH.
15. KonudecTBeHHbIE pacyeT, KOOpAUHAT Ha INIOCKOCTH

Tema 3.4 Pemmrenue 3amad.
Koopaunatsl u BeKTOPbI

Copepxanue yaeOHOro Marepuaa

JlexapToBbl KOOpAMHATHI B IpocTpaHCTBe. Bekropbl B mpoctpaHcTBe. CioxkeHHEe M
BBIUNTAHUE BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4ucio. KoMmIulaHapHble BEKTOPBI.
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CkansipHO€ MpoU3BEICHUE BEKTOPOB. PasnojkeHne BeKTopa Mo TpeM HEKOMILIaHAPHBIM
BekTopaM. lIpocreiiine 3amaun B koopauHarax. KoopamHaTel BEKTOpa, pacCTOSIHUE
MEXJly TOUKaMH, KOOPJIMHATHI CEPEeMHbI OTPE3Ka, CKAISIPHOE MPOU3BEACHUE BEKTOPOB

B KOOpJMHATax, yrojl MeXIy BEKTOPAMH, YTOJI MEXKIY NPSMOM M INIOCKOCTHIO, YIOJl 2
MEX]1y TJIOCKOCTSIMH
KonTtponbhas pabora
Paznen 4. OcHoBBI 38
TPUTOHOMETPHH.
Tpuronomerpuueckue
GyHxuun
Tema 4.1 Coneprxkanne yaeOHOro MaTepuasa
Tpuronomerpnueckne Paguannas mepa yrina. IloBopoT Toukum BOKpyr Havana koopAuHat. OrmpeneneHue
pyHKIMu CHUHYyCa, KOCHMHYyCa, TaHI€HCa U KOTaHreHCa. 3HAaKU CHHYCa, KOCHHYCA, TaHI'€HCa U 6
NPOU3BOJIBHOIO yIja, | KOTaHI'€HCa 10 YETBEPTSAM. 3aBUCUMOCTb MEXKAY CHHYCOM, KOCUHYCOM, TaHI'€HCOM U
yucjaa. PaamaHHasih M | KOTaHTEHCOM OJIHOTO M TOTO K€ yIiia
rpaaycHasi Mepa yrjia KombOuHupoBaHHoe 3aHsTue
Tema 4.2 OcnoBuble | Conepxkanne yaeOHOro Marepuasia OK-01. OK-02
TPUTOHOMETPHYECKHE Tpuronomerpuueckue Toxkaecrsa. CHHYC, KOCUHYC, TAHI'€HC U KOTAHT€HC YIJIOB OH - (L. OK-O3’ OK-0 4’
TOKIECTBA. DopMyIbl IPUBECHUS 4 OK-0 5’ OK-0 6’
®opMyJIbl IPUBEIEHUS KomOuHrpOBaHHOE 3aHSTHE OI’<-O7 ’
Tema 4.3 Cunyc, | Cogepxanue yueOHOro Marepuaia K1
KOCHHYC, TaHreHc¢ cyMMbl | CymMa U pa3HOCTh cHUHYcoB. Cymma M pa3HOCTh KOCHMHYCOB. CHHYC M KOCHHYC
U Pa3HOCTH BYX YIJIOB nBoiiHoro  yryia. @opmynbl  [OJOBHHHOTO  yria. [IpeoOpazoBaHust  CyMMBI
Cunyc U KOCHHYC | TPUTOHOMETPUYECKUX (DYHKIMA B TMPOU3BEACHHE U TPOU3BEIEHUS B CYMMY. 8
JABOIHOIO yria. | BelpakeHre TPUTOHOMETPUYECKUX (YHKLIMN yepe3 TaHT'€HC MOJIOBUHHOIO apryMeHTa.
®opmyJibl 10JOBHHHOIO | [IpeoOpa3oBaHus NPOCTEUITINX TPUTOHOMETPHUUECKUX BBIPAKEHUN
yria KomOuHupoBaHHoe 3aHsTue
Tema 4.4 ®dynuxknuu, ux | CojaepkaHue yueOHOro matepuana
CBOJiCTBA. Cnoco0b1 | O0nacTe oOIpenesieHuss U MHOKECTBO 3HaueHUH ¢yHKuuid. YETHOCTH, HEYETHOCTS,
3ajaHus PYHKIUH nepuoAndHOCTh pyHKuui. CriocoObl 3a1aHus QYHKIMI 2

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.5

Coneprkanne yaeOHOro MaTepuaa
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Tpuronomerpuyeckue
(pyHkuumn, UX CBOMCTBA U
rpagpuxku

OO6nacTp omnpeneneHus] U MHOMKECTBO 3HAUEHUN TPUTOHOMETPUYECKUX (YHKIUH.
YETHOCTh, HEYETHOCTD, NMEPUOAUYHOCTh TPUTOHOMETpHUecKuX (yHkiuid. CBoiicTBa U
rpaduku QyHKIMHA y = oS X, Yy = sin X, y = tg X, y = ctg X.

KombunnpoBanHoe 3assTue.

Tema 4.6 [IpakTrueckoe 3aHsTHE

IIpeoOpa3oBanue 16. V3yuenue cxxatust ¥ pacTsHKEHUS rpaUKOB TPUTOHOMETPUUECKHUX (YHKIUH.
rpagpuxos 17. IIpeobpazoBanue rpaKOB TPUTOHOMETPUYECKUX (PYHKIIUI
TPUTOHOMETPUYECKUX

GyHxkumin

Tema 4.7 Onucanue | [IpodeccnoHaLHO-OPUEHTUPOBAHHOE coJep:kaHue (coAep:KaHHe NPHKJIATHOTO
NPOU3BOACTBEHHBIX MOJYJIsT)

MPOLECCOB € MOMOLUbIO
rpagpukoB GpyHKIUI

HpaKTI/I‘{eCKOC 3aHATUC

18. Onucanre npou3BOJACTBEHHBIX MPOLIECCOB C MOMOIIBIO IPAPUKOB PYHKIIMIA
19. Hcnonp3oBaHHE CBOWMCTB TPUTOHOMETPUYECKHX (YHKUHMHA B MpPOpEecCHOHATIBHBIX
3ajadax

Tema 4.8 OOparHble

Copepxanue yaeOHOro MaTepuaa

TPUTOHOMETPUYECKHE OO6patHbie TpuroHoMerpuueckue GyHkuu. Mx cBoiicta u rpaduku
Gyaxuun

KomOuHupoBaHHoe 3aHsTue
Tema 4.9 Conepxkanne yaeOHOro MaTepuasa
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg x = a. Pemenue
YPABHEHHUS U TPUTOHOMETPUUECKUX YPABHEHUIN OCHOBHBIX TUIIOB: IIPOCTEUILINE TPUTOHOMETPUUYECKUE
HEPaBEHCTBA YPaBHEHHUs, CBOJAIIMECS K KBaApAaTHBIM, PELIAEMbIE PA3JIOKEHUEM Ha MHOXHUTEIH,

oaHopoHbie. I IpocTeline TPUroHoMeTpUIEeCKue HEPABEHCTBA

KombunmnpoBanHoe 3assTue.

Tema 4.10 CucreMbl

Copepxanue yaeOHOro MaTepuaa

TPUTOHOMETPHYECKUX CucTeMbl MPOCTEUIINX TPUTOHOMETPHUECKUX YPaBHECHUM

YPaBHEeHHH KomMOunmnpoBanHoe 3aHstue

Tema 4.11 Pemenune | Conepxanne yueOHOro Marepuasia

3agay4 ocHOBBI | [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUU. PerieHne TPUroOHOMETPUUYECKUX
TPUTOHOMETPHUH. YpaBHEHUW W HEPABEHCTB B TOM YHCJIE C UCIIOJIH30BAHUEM CBOMCTB () YHKIIHIA.
Tpuronomerpuveckue KontponbHas padota

GyHkuun

Paspnean S.

KoMmmiekcHbie 4ucaa
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Tema 5.1 KommiekcHbIe
(7 (W) B2

Coneprxkanne yaeOHOro MaTepuana

IloHsATHE KOMIIJIEKCHOIO 4YHCIA. COprDKCHHBIC KOMIUICKCHBIC YHCJIda, MOAYJIb U

apryMeHT  KOMIUIEKCHOro  uucia. @dopma  3amMcu  KOMIUIEKCHOTO — 4HCla 4
(reoMeTpuyeckas, TpUroHOMeTpUYecKas, anreOpanyeckas). ApupmeTnueckue 1eHCTBUS
C KOMIUIEKCHBIMU YHCIaMH
KombOunupoBaHHoe 3aHsTue
Tema 5.2I1pumenenne | [IpakTueckoe 3aHATHE
KOMILJIEKCHBIX YHCeJI 20. IIpuMeHeHne KOMIUIEKCHBIX YU CEN
2]. BIITOJIHEHUE PacYETOB C MOMOUIBIO KOMIUIEKCHBIX YUCEIL. 4
22. Apudmerndeckue AeUCTBHUS ¢ KOMIUIEKCHBIMU YUCIIAMHU.
23. [Ipumepsl UCIIOIB30BaHNSI KOMIUIEKCHBIX YU CEI
Pazgen 6. IlpousBomnasi 39
pyuxkuumn, ee
NpUMeHeHue
Tema 6.1 Honsitue | Coneprxanne yueOHOTO MaTepraia
npou3BoaHoi. @opmyasl | OnpeaeneHre YUCIOBOW IOCIENOBATENIBHOCTH M CHocoObl ee 3aaaHus. CBoHcTBa
u NpaBWJIa | YUCIIOBBIX HocieaoBarenbHocTell. OmpeneneHue mpesesa MOCIeA0BaTEIbHOCTH.
Au(ppepeHupoBaHNA Brruucnenue npenenoB nocienosarenbHocTed. Ilpenen GpyHKIuM Ha GECKOHEUHOCTH. 2
[Ipenen ¢pyuxuuu B Touke. IIpupamenue aprymenra. [lpupamenue gpynkuuu. 3agauu,
OPUBOJALIME K IOHATUIO Npou3BoAHOW. OmperneneHue NpOU3BOAHON. AJITOPUTM
OTBICKAHUS TPOU3BOTHOU OK-01, OK-02,
KOM6I/IHI/IpOBaHHOC 3aHATUC OK-O3, OK-O4,
Tema 6.2 IIpoumssoanbie | CojepkaHue yueOHOro MaTepuana OK-05, OK-06,
CYMMBI, pasnoctu | @opmynsl quddepennrponanus. [Ipasuna nuddepennmpoBanus 6 OK-07
NpoU3BeIeHHusl, YaCTHOro | KoMOMHUpPOBaHHOE 3aHSITHE [TK1
Tema 6.3 IIpoumsBoanbie | CojepkaHue yueOHOro maTepuana
TPUTOHOMETPHYECKHX Onpenenenue cinoxHoi ¢(yHkuuu. [IponsBopHas TPUTOHOMETPUUYECKUX (QYHKIUIL.
¢ynkuuii. IIpoussoanas | IlpousBoanas cioxHoi GyHKUIMN
CJIOKHOM (PYHKIMHU KomMOunmnpoBanHoe 3aHstue 3
Tema 6.4 Coneprkanne yaeOHOT0O MaTepuana
I COMETPUHECKMI CMBICT | 1o verpiuecknii  CMBICT — NPOM3BOAHOM ~ DYHKIMH —  yrIoBOH KO3 HIMEHT
NPOM3BOAHOM 4

KacaTeabHOH K rpaduky (YHKIMM B TOUYKE. YpaBHEHHME KacaTeIbHOH K TIpaduky
GyHKIMU. AJTOPUTM COCTABJICHUSI ypaBHEHUS KacaTelbHOU K rpaduky ¢pyHkuuu y=f(x

KombOunamnpoBanHoe 3aHsTHe
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Tema 6.5 ®usuveckuii
CMBICJI TPOM3BOJAHOH B
npogdeccuoHaJIbHBIX
3ajgavax

Coneprxkanne yaeOHOro MaTepuana

Ouznyeckuil (MEXaHMUECKUIi) CMBICI TPOU3BOJHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpemeHu t: v =S’ (t)

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.6 IlousitTue o

[IpakTraeckoe 3aHsTHE

24.IloHsATHE | CBOICTBA HEMPEPHIBHON (PYHKIUH.
25. AnropuTMm perieHust HepaBeHCTB METO/10M MHTEPBAJIOB

HeNpPepbIBHOCTH
(pynkuum. Merton
HHTEPBAJIOB

Tema 6.7 MOHOTOHHOCTH
(pyHnkunumn. Touku
IKCTpeMyMa

Coneprkanne yaeOHOro MaTepuaa

BospacTtanue u yObiBaHue (pyHKLINH, COOTBETCTBUE BO3pAaCTaHUs U YObIBaHUS (YHKIIUU
3HaKy Npou3BOAHON. [loHATHE NMPOU3BONHON BBICHUIETO MOPSAKA, COOTBETCTBUE 3HAKA
BTOPOIl IPOM3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (QYHKIMM Ha OTpe3Ke. 3ajaud Ha
MakCUMyM M MUHUMYM. [loHSTHE acHMOTOTHI, CIIOCOOBI MX OIpeleseHUs. AJITOpUTM
uccie1oBaHus (PYHKIMM U IOCTPOCHHUS ee rpaduka ¢ TOMOIIbI0 IPOoU3BOIHOM. J[pobHO-
JUHeHast QyHKIMs

KomOunnpoBanHoe 3aHsTHE

Tema 6.8 UcciaenoBanue
(pyHknuii M nmocrpoeHue
rpagpuxos

Cogepxanue yueOHOT0O MaTepuaa

UccnenoBanne pyHKIMH U TOCTPOCHUE I'paUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HauntoJnuiee u
HAaNMeHbIIlee 3HAYEHHSA
byHkuun

Coneprxkanne yaeOHOro MaTepuaa

HaxoxneHnue HauOOJBIICr0 M HAWMMEHBIIETO 3HAYCHUU (I)YHKI_II/II\/’I, MMOCTPOCHHUC
Fpa(i)I/IKOB MHOTI'OYJICHOB C UCIIOJIb30BAHUEM allrapara MaTCMaTu4CCKOro aHajinia

KombOunnpoBanHoe 3ansTie

Tema 6.10 Haxokaenue

ONTUMAJILHOTO
pe3yJbTara ¢ IMOMOIUBLIO
NMPOU3BOJAHOMI B

NPAKTUICCKHUX 3aJavYax

IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAepPKaHUE (COAepsKaHHe IPHKJIAJIHOIO
MOYJIs1)

HpaKTI/I‘{eCKOC 3aHATUC

26. Metop pemieHus 3a/1a4 4epe3 MOUCK HAauOOJBIIETO U HAMMEHBIIIETO 3HAYCHHUS.
27. Beruucienue HaubobIero (HAMMEHbIIIEr0) epuMeTpa.

28. Beruncienre HanOOIbIIeH (HAMMEHBIIIEH ) IO IH.

29. Beruucnenue HaubobIero (HAMMEHbIIEro) 00bEMa.

30 .Pemienue 3aa4 ¢ 5JKOHOMUYECKUM COJIEPHKAHUEM.

31. Pemienue pa3nuyHbIX 3a/1a4 Ha HauOoJbIIee(HauMEHbIIIee) 3HAUCHHUE.

Tema 6.11
Penrenne 3aja4.

Coneprxkanne yaeOHOro MaTepuaa

@opmynel U npaBuia guddepenimponanus. VccienoBanue (yHKIMA C HOMOIIBIO
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IMpousBoanasi ¢QyHkuM, | nponssoaHoi. Hanbosplee u HaumeHbliee 3HaYeHUST QYHKITUI 2
ee IPUMEHEHHUE KonTposnbHas pabora
Pasnea 7. 10
ITepBooGpa3nasn
byHxkuumn, ee
NpPUMEHEeHHe
Tema 7.1 Coneprkanne yaeOHOT0O MaTepuana 2
Iepsoobpasnas 3ajmaya O BOCCTAHOBICHMH 3aKOHA JBWKGHHS IO M3BECTHOH CKOpocTH. IloHATHE
pyHKIAH. 1paBua uHTerpupoBanus. O3HAaKOMJIEHHME C TIOHSATHEM HHTErpaja M IepBOOOpa3zHOW i
HaX0KACHMsT dyskumn y=f(x). Pemlenme 3amad Ha CBA3b IEpPBOOOPA3HOW M ee HPOW3BOIHOM,
nepBO00PasHBIX BBIYHMCIICHHE N1ePBOOOPa3HOM 1 JaHHOU (yHKuMuU. Tabnuna GopmyIt Ui HaX 0K ICHUS
nepBooOpa3HbIX. M3yueHne npaBuiia BEIYMCIEHUS IEPBOOOpa3HON
KombOunupoBanHoe 3aHsrue
Tema 7.2 Cogepxanue yueOHOTO MaTepHuaa 2
HeonpenesieHHbIH "

. [loHsiTHE HEONPEICIIEHHOT0 HHTErpaja OK-01. OK-02
ONPECACTCHHBIN KomM6unupoBanHoe 3aHsTue OK_()3’ OK_()4’
HHTErpaJjbl ’ ’
Tema 7.3 Ilaomaaw | Conepxkanue yaeOHOro MaTepuana OK-05, OK-06,
KPHMBOJIMHEHOM 3aauyu, NPUBOAALIME K MOHITHUIO ONPEIEICHHOIO HHTErpaia — O BHIYUCICHUH TUIOIIA N OK-07
Tpaneunu. ®opMmyJia | KpUBOJIMHEHHOW Tpameuuy, O InepeMenieHMH Touku. IloHstue onpenenéHHoro 2 IK1
Herorona — Jleiitonuna uHTerpana.  l'eomerpuueckuii ¥ (QU3UYECKUII CMBICI ONPEEIEHHOTO HMHTErpaja.

®opmyna Hetorona— Jleitbuuiia

KombOunmnpoBanHoe 3aHsTHe
Tema 7.4 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE CO/AepPKAHUE (COAep/KaHHe IPHKJIAJIHOIO
OmnpenesieHHbIN MOYJIs1)
HHTErpaj B ;KU3HU [IpakTnueckoe 3aHATHE

= 2

32. Uzyuenune @opmyisl HetoToHa — Jleiibnuia

33. Pemenue 3a1a4 Ha IPUMEHEHUE UHTErpasa
Tema 7.5 CopepxaHue yaeOHOro Marepuaa
Pemenue 3apad4. | [lepsoo6pasnas Gpyukiuu. [IpaBuia HaxoxaeHus nepBoodpassbix. Ee npumenenue
ITepBooGpa3nasn KonTtponbHas pabora 2
byuxkuun, ee
NpPUMEHEeHHe
Pazpnen 8. 43 OK-01, OK-02,
MHOrorpaHHMKM M TeJia OK-03, OK-04,
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BpallleHHs
Tema 8.1 Bepumnbl, | Conepxanue yueOHOro MaTepuaa

peopa, rpanu | [lonsarue wmHororpanHuka. Ero smemeHTh: BepmuHbl, pebOpa, rpanu. JluaroHaib.
MHOTOrpaHHHKA Ceuenue. Boinykiible 1 HEBBITYKJIBIE MHOTOTPAHHUKH

KombOunnpoBanHoe 3aHsTHE

Tema  8.2IIpusma, ee
COCTaBJIMAIOIME, CeYeHHe.
IIpamMass W npaBuwiIbHas

Copepxanue yaeOHOro MaTepuaa

[lonarue mpusmbl. Ee ocHoBaHus u OokoBble rpaHu. Beicora mpusmsel. [Ipsmas u
HakJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue

NPU3MBI KoMOunmnpoBanHoe 3aHstue

Tema 8.3 Conepxkanne yaeOHOro MaTepuaa

IMapamuienenunen, KyO. | [lapannenenunen, cBoiicTBa MpSIMOYTOJILHOTO Mapaiienenunena, kyo. Ceuenue kyoa,
Ceuenne Ky0a, | mapajuienenumnena

napaJjiesjienumnena KoMOunmnpoBanHoe 3aHstue

Tema 8.4 Ilmpamupna, ee
COCTABJISIIOIINE, CEYeHHeE.
IIpaBunbHasi mupammaa.
YceuenHass nupamMuaa

Coneprxkanne yaeOHOro MaTepuaa

[Iupamuna u ee anementTsl. Ceuenne nupamuabl. [IpaBunbHas nupamuaa. YceueHHas
nupamuia

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.5 Conepxkanne yaeOHOro MaTepuaa

bokoBan )/ | nosHas | [Tnomane 60KoBOM U MOJHON MOBEPXHOCTU MPU3MBI, TUPAMUIBI
MOBEPXHOCTL  NPHU3MEL, | KoMOMHUpPOBaHHOE 3aHATHE

NUPAMUJIbI

Tema 8.6 Cummerpusi B
Ky0e, mapaJjuiesnenuiesne,
npu3me, NupamMm/e

Conepxkanne yaeOHOro MaTepuaa

CI/IMMeTpI/Iﬂ OTHOCHUTCJIIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH. CI/IMMeTpI/ISI B Ky6e,
napauiCJICnmIcac, npusmMe, mMupamMmmuac

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.7 IIpumepsl
CHUMMeTpHuii B npodeccun

IIpogeccnoHaILHO-OPHEHTHPOBAHHOE CO/AepPKAHUE (COAepsKaHHe IPHKJIAJIHOIO
MOYJIs1)

HpaKTI/I‘{eCKOC 3aHATUC

34. UccnenoBaHue CUMMETPHSL B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY.
35. 3yuyeHue u noCTpOEHUE CEYEHUS TPU3MBI

36. BriunciieHue miomaay NoBEpXHOCTH IPU3MBbI

37. 3y4yeHue U MOCTPOECHUE CEUCHUS MUPAMUIBI

38. BriunciieHus mioniaiyu NOBEPXHOCTU TUPaMUIbI

39. BeluucieHnue mioniaid NOBEpXHOCTU MHOTOTPAHHUKOB.

Tema 8.8 IIpaBuibHbIe

HpaKTI/I‘{eCKOC 3aHATUC

OK-05, OK-06,
OK-07
[1K1
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MHOTOTPAHHUKH, ux
CBOMCTBa

40. M3ydeHure u NoCTpOeHUE NPaBUIbHBIX MHOTOTPAHHUKOB

Tema 8.9 Hwaunap, ero
cocraBJsaomme. Ceuenue
HUJIHHAPA

Copepxanue yueOHOro Marepuaa

Humuanp u ero sneMmentsl. CedeHue mwMHApa (MapauieTbHOE OCHOBAHHMIO M OCH).
Pa3Beprka nununapa

KombOunmnpoBanHoe 3aHsTHe

Tema 8.10 Konyc, ero
COCTABJISIOIHE.

I[IpodeccnoHaILHO-OPHEHTHPOBAHHOE Cco/iepkaHue (codep:KaHUe NPHKJIIATHOTO
MOJYJISA)

KOHYC n €ro 3JICMCHTHI.

KombOunnpoBanHoe 3aHsTHE

Tema 8.11 YceueHHBIH
KOHYC. Ceuenne
yCe4eHHOro0 KOHYyca

Coneprxkanne yaeOHOro MaTepuaa

Yceuennslii konyc. Ero oOpasyromias 1 BbICOTA.

KombOunnpoBanHoe 3aHsTHE

Tema 8.12 Ceuenmune
KOHYca

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lepkaHMe (Codep:KaHUe NPHKJIIATHOTO
MOJ1YJISA)

Ceuenne koHyca (mapajsielbHOE OCHOBAHHIO U TPOXOZSIIEe Yepe3 BEpIINHY),
KoHu4eckue ceueHus. Pa3Beprka konyca. CeueHue yce4eHHOro KOHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.13IHap u cdepa,
UX CeYeHHUs!

Copepxanue yueOHOro Marepuaa

[Tap u cdhepa. Bzanmuaoe pacnionoxenue chepsl u mmockoctu. Ceuenune mapa, chepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.14Ilousitue 00
o0beme Tesa.
OTtHouenune 00bEMOB
MOJ00HBIX TeJ

Conepxkanne yaeOHOro MaTepuaa

[Tonsarue 06 o6beme Tena. O6beM Kyba U MPSAMOYToJIbHOrO mapajuienenumneaa. Oovem
npusMbl U nuiuHApa. OTHOIIEHHEe 00BEeMOB MOAOOHBIX Ted. ['eomeTpuyeckuil cMbIca
ornpenenurens 3-ro nopsaka

KombOunmnpoBanHoe 3aHsTHE

Tema 8.1500beMbl U
IVIOIIAAM TOBEPXHOCTEH
TeJl

Cogepxanue yueOHOT0O MaTepuaa

O06wembl mupamu bl U KoHyca. O6bvem mapa. [lnomaau noBepxHocTe e

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.16KomOuHanmuum
MHOTOTPAHHUKOB M TeJ
BpallleHUus

[IpakTrueckoe 3aHsTHE

41. N3y4yeHue u mocTpoeHrue KOMOMHAIIMKY MHOT'OIPaHHUKOB
42. 3ydeHune u nocTpoeHue KOMOWHAIIUY TeJl BpalleHUsI.
43. N3y4yeHue 1 nocTpoeHrne KOMOMHAIIMH F€OMETPHUUECKUX Tell

Tema 8.17

[IpakTryeckoe 3aHsTHE
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I'eomeTpuyeckue 44 Vcnonp30BaHWEe KOMOMHALMA MHOTOTPAaHHMKOB W TEJI BpallleHUs B MPAKTUKO-
KOMOMHALUH HA | OPUEHTUPOBAHHBIX 337a4a 1
NMPaKTHKe

Tema 8.18Pemenne | Conepxanue yueOHOro MaTepuana

3aga4. MHOIOrpaHHMKH

OOBEMEI U IIomajan MMOBEPXHOCTU MHOT'OI'PAHHHUKOB W TCJI BpalliICHUA

U TeJla BPpALeHUs KonTposnbHas pabora 2
Pazgen 9. Crenennm u 20
KOPHH. Crenennas
byHKuus
Tema 9.1 Crenennasi | ConepxaHue yueOHOro MaTepuaa
¢yHkuus, ee cBOMCTBA [lonsTHe KOpHSA N-OH CTENeHH U3 AeHCTBUTENbHOTO umcrma. Dymkimuu y = VX ux

cBoiicTBa U rpaduku. CBOHCTBa KOPHSI N-0il CTENEHU

KombOunnpoBanHoe 3aHsTHE 4
Tema 9.2 CopneprkaHue yueOHOTro MaTepuaa
IIpeoOpa3oBanue [IpeoOpa3oBaHue UPpallMOHATBHBIX BBIPAKEHUH
BLIPpAKeHUH ¢ KOPHAMH | KoMOMHHUpPOBAHHOE 3aHATHE 4
Nn-oil CTeneHu OK-01, OK-02,
Tema 9.3  CsoiictBa | Conepkanne yueOHOro Marepuasia OK-03, OK-04,
CTeNeHu ¢ | [TonsTue cTenenu ¢ paunoHaIbHBIM MOKazatesneM. CTeneHHble QYHKINHU, UX CBOICTBA U OK-05, OK-06,
PALMOHAJBHBIM U | rpaduku OK-07
AeHCTBUTEJIbHBIM KombOunupoBanHoe 3aHsrue 4 1Kt
NMOKA3aTeJISIMH
Tema 94 Pemenne | Conepxanue yueOHOro MaTepuaa
HPPAlMOHAJIBHbBIX PaBHOCWIBHOCTD MppalMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB. METOIBI UX DPELICHHUS.
YPaBHEHHH 1 | Pemienune uppaniMoHaJIbHBIX YPaBHEHUH U HEPABEHCTB
HEPABEHCTB KombunupoBanHoe 3aHstue 6
Tema 9.5 Crenenn wu | CoznepkaHue yueOHOTo MaTepuaa
KOpPHH. Crenennas | OnpenencHue creneHHOW QyHKIuU. Vcnonp3oBaHWe €€ CBOWCTB IPH  PEIICHUH
GyHxkuus YPaBHEHU U HEPABEHCTB 2

KonTponbHas pabora
Paznea 10. 18 OK-01, OK-02,
IToxa3zarenbHas OK-03, OK-04,
pynknus OK-05, OK-06,
Tema 10.1 Coneprkanne yaeOHOro MaTepuaa OK-07
IToxa3aTenbHas CreneHb ¢ IpPOM3BOJBHBIM  JIEHCTBUTENBHBIM  nOKazareneM. OmnpeneneHue I1K1
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(pyHnkuus, ee cBolicTBa

noka3areinbHOM (yHKUIUHU, ee cBoWcTBa U rpaduk. 3HAKOMCTBO C INPUMEHEHUEM
nokaszareiabHON (yHKuMU. PerieHue moKa3aTenbHBIX YpPaBHEHHHM (QYHKIHMOHAIBHO-

rpauuecKuM METOJIOM 4
KomOuHupoBaHHoe 3aHsTue
Tema 10.2 Pemenmne | [Ipaktrueckoe 3ansTne
MOKAa3aTeJbHbIX 45. PenieHue nmpocTENIINX IOKA3aTENIbHBIX YPAaBHEHUN
YPaBHEHU U | 46. Penienue nokasareiabHbIX YPaBHEHUH METOJIOM BBECHUSI HOBOM IepeMEeHHON
HEPABEHCTB 47. PerieHne oKaszaTeabHbIX YPABHEHUIM METOIOM Pa3JI0KEHUsI HA MHOKUTEIIN. 8
48. Pemenne noka3aTeiabHbIX YPAaBHEHUH METOIOM MTOWIEHHOTO JCICHUS
49. PenieHne nokasareibHbIX YPABHEHUH METOJIOM IPYIIIIUPOBKHU
50. Pemenue nokasaTelbHbIX YpaBHEHUHN (YHKIIMOHAIBHO-TPAQUUECKUM METOIOM.
51. Pemienue npocTedinmx 1oKa3areabHbIX HEPABEHCTB.
52. PemeHune nokas3aresbHbIX HEPABEHCTB.
Tema 10.3 Cucremsl | ConepxkaHue yueOHOro MaTepuaa
MOKa3aTeJbHbIX Pemienne cucreM noka3areinbHbIX YpaBHEHUN
yYpPaBHeHHH KomM6unupoBanHoe 3ansrue 4
Tema 104  Pemenune | Conepxanue yueOHOro MaTepuaa
3aga4. IlokasarenbHas | PemieHue mokasaTteiabHbIX ypaBHEHUN METOJIOM YpaBHUBAHUS IOKazaTeled U METOI0M
(pyHKuus BBEJICHUS] HOBOM NIEpeMEHHOM. Penienne nokasarenbHbIX HEPABEHCTB
KonTponbHas pabora 2
Pa3zpnea 11. Jlorapugmsi. 30
Jlorapudpmuueckas
byHkuus
Tema 11.1 Jlorapudm | Conepxkanue yueOHOro matepuana
yuciaa. [decaruunbnii u | Jlorapudm yucna. JlecaTuunbiil 1 HATYpaIbHBIN JOTApU(MBI, YUCIIO €
HaTypaJbHbIii KoMOMHHPOBAHHOE 3aHATHE OK-01, OK-02,
JIorapu(pmsl, YuCI0 € 4 OK-03, OK-04,
Tema 11.2 CsoiictBa | Conepxkanue yueOHOro Marepuasia OK-05, OK-06,
JgorapugmoB. Omnepanms | Cpoiicta sorapupmon. Oneparys JorapuMUPOBAHHS. OK-07
JorapugmupoBaHus KomOuHupoBaHHoe 3aHsTue 6 MKl
Tema 11.3 Coneprxkanne yaeOHOro MaTepuaa
Jlorapudmunyeckasn Jlorapugmuueckas GyHKIUS U €€ CBONCTBA
(pynkunus, ee cBolicTBa KomM6unupoBanHoe 3aHstue 2

Tema 11.4Pemienue

Cogepxanue yueOHOT0O MaTepHuaa
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Jorapupmuyeckux [HonsTne norapudmuueckoro ypaBuenus. Onepanus noTeHUUPOBaHUS. TpU OCHOBHBIX
YPaBHEHHMH M | METO/1a PeLIeHHUs JToOrapu(PMUUIECKUX YpaBHEHUH: QYHKIIMOHATBHO-Tpa)UIECKUiA, METOT
HepPaBeHCTB NOTEHLIMPOBAHUS, METOJ BBEACHHUS HOBOM nepeMeHHOH. Jlorapudpmuueckue
HEPaBEHCTBA 10
KombOunmnpoBanHoe 3aHsTHe
Tema 11.5Cucrembr | Conepxanue yueOHOro MaTepuaia
Jorapupmmuyeckux ANTOpUTM pellIeHUusT CHUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JorapuMUUECKUX
yYpPaBHeHHH YPaBHEHUN U HEPABEHCTB
KombOunnpoBanHoe 3aHsTHE 4
Tema 11.6 Jlorapudmsbl B | [IpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COJEPKAHHE (COAep/KaHHMe IPHKJIAJTHOIO
npupoJe U TeXHUKe MOJYJIsT)
[IpakTryeckoe 3aHsTHE
53. IIpumenenue norapudma 2
54.VI3yuenue u npuMeHeHHe JorapupMUIecKon Cupaim.
Tema 11.7Pemenne | Conep:kanue yueOHOro Marepuaia
3ajad4. Jlorapudgmsl. | Jlorapudpmuueckas pyHkuus. Pemienne npoctedmux sorapu@mMuueckux ypaBHEHUI
Jlorapudmunyeckasn Kontponbhas pabora 2
byHKuus
Paznes 12. 6
MHo:xecTBa. JJIeMeHTbI
Teopuu rpagos
Tema 12.1MHno:xecTBa Conepxkanne yaeOHOro MaTepuasa
[Tonstne muoxectBa. [TonmMHOkecTBO. Onepanuu ¢ MHOXKECTBAMHU
KomOuHupoBaHHoe 3aHsTue 2
Tema 12.2 I'padbi [IpakTrueckoe 3aHsATHE
55.13yuenue nousartue rpada.
56.M3yuenue u mocTpoeHue CBA3HBIX IpadoB, 1epeBo, MUK rpadoB HA MIIOCKOCTH 2
Tema 12.3 Muo:xectBa u | [IpoeccHOHAILHO-ODHEHTHPOBAHHOE COJEPKAHUE (COAep/KaHHMe IPHKJIAJIHOIO
I'padsi MOYJIs1)
[IpakTuyeckas pabora 2

57. Pelienue npuKIaaHbIX 3a7a4 0 TEME MHOXECTBA.
58. Ilpumenenue rpados.
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Paznen 13. DuemeHTHI 26
KOMOHWHATOPHKH,
CTATUCTUKH M TEOpPHUH
BEPOATHOCTEH
Tema 13.10cHoBHbIe | CosepkaHue yueOHOro MaTepuaa
NOHATHS [lepectanoBKH, pa3MeIIEHUs, COUETAHUSI.
KOMOUHATOPHKH 6
KomM6unnpoBanHoe 3assTue.
Tema 13.2 CoobITHe, | Conepkanne yaeOHOro MaTepuasia
BEPOATHOCTL  COObITHA. | COBMECTHBIE U HECOBMECTHbIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
CinoxeHue M YMHOKeHHe | YCIOBHAasE BEpPOATHOCTh. 3aBHCHMBIE W HE3aBUCHMBIC COOBITHS. TeopemMbl 0O
BEPOSITHOCTEI BEPOSITHOCTH MTPOU3BEICHUS COOBITHIA.
6
KomOuHupoBaHHoe 3aHsTue
Tema 13.3BepositHocTh B | [IpodeccHOHAILHO-OPHEHTHPOBAHHOE COJEPKAHHE (COAep/KaHHMe IPHKJIAJTHOIO
npogeccuoHaIbHBIX MOJYJIsT)
3ajpadax [IpakTnueckoe 3aHATHE
59. Onenka BEpOSATHOCTH COOBITHSI.
60. HaxoxxieHre noJIHOM BEepOSITHOCTH COOBITHI. 2
Tema  13.4/luckperHnas | CojepkaHue yueOHOro maTepuana
caydaiiHas — BeJIMYMHA, | Buabsl cioyuaiiHeix BennuuH. OnpeneneHue AUCKPETHON Ciay4yailHOW BEIMYMHBL. 3aKOH
3aKO0H ee pacnpelesieHusl | pacupeieraeHus JUCKPETHON CIy4ailHOM BENMYHHBL. Ee YnCcI0BbIe XapaKTePUCTUKH
KomOuHupoBaHHoe 3aHsTue 2
Tema 13.53apaun | Coznepxkanue yueOHOTro MaTepuaa
MaTeMaTH4YeCKOH Bapuanuonnsiii  pan.  Ilonuron wactor u  rucrorpamma.  Cratuctuyeckue
CTATHCTHKH XapaKTEPUCTHKH psiia HAOII0AaeMbIX TAHHBIX
KombOunmnpoBanHoe 3aHsTHE 4
Tema 13.6 Cocrasiaenue | [IpoeccHOHAIBLHO-OPHEHTHPOBAHHOE COJEPKAHUE (COAep/KaHHMe IPHKJIAJIHOIO
Ta0JMIl U JAUArpaMmM Ha | MOAYJist)
NpPaKTHKe [IpakTnueckoe 3aHATHE
61. OCHOBHBIE XapaKTEPUCTUKN B MATEMATUYECKOI CTaTUCTUKU.
62. IlepBuynasi 00pabOTKa CTATUCTHUECKUX JTaHHBIX 4

63. I'paduueckoe peCTaBICHUE TaHHBIX
64. HaxoxxneHue cpeIHIX XapaKTEePUCTHUK.

Tema 13.7
3aaad.

Pemenue
DJIeMEeHThI

Coneprxkanne yaeOHOro MaTepuaa

OnemeHThl KoMOMHATOpukU. CoObITHE, BeposATHOCTH coObITHS. CloXkeHue U

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
[1K1
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KOMOMHATOPHUKH,

YMHOKEHHE BEPOSATHOCTEN

CTATHCTUKH M Teopuu | KontponbHas pabora 2
BEpPOSATHOCTE
Pasznen 14. YpaBHenus n 24
HepaBeHCTBA
Tema 14.1 CopepxaHue yaeOHOro Marepuaa
PaBHOCHIIBHOCTB PaBHocunbHOCTh ypaBHeHuH. Omnpenenenus. OCHOBHBIE TEOPEMbBI PABHOCUIBHBIX
YPABHEHHIA. Meroapl | nepexoax B ypaBHEHUAX. MeToabl pELIEHUS ypaBHEHUM: IIEPEXO] OT PaBEHCTBA
peleHust (GyHKIMI K paBEHCTBY apryMEHTOB /Il MOHOTOHHBIX (DYHKIIMM, METOJ pa3jioKeHUsl Ha 4
MHOXHTEIH, METOJ BBEICHHUS HOBOW IEpeMeHHOH, (YHKIHOHAIbHO-TpaduyecKuii
METOJ]
KomOuHupoBaHHoe 3aHsTue
Tema 14.2 | Cogeprxanue yueOHOTo MaTtepuasia
PaBHOCHIIBHOCTD MeTtonpl pemieHHsT HEpaBEHCTB: IEpPEXOJ OT CPaBHEHMsI 3HAUCHUW (QYHKUMHA K
HEpPaBEeHCTB. MeToambl | cpaBHEHHIO 3HAYEHUH apryMEHTOB JJs MOHOTOHHBIX (YHKLUH, METOJ MHTEpPBaJOB,
peuieHus ¢dyHKIMOHaIbHO-Tpaduyeckuit mero. ['paduueckuil MeTon penieHns: HEpaBeHCTB
KomOunupoBaHHoe 3aHsTue 2
Tema 14.3 YpaBHenus u | Cojepxkanue yueOHOro matepuana
HepaBeHcTBa ¢ MoayJeM | Onpenenenue moxnyns. Packpeitue Monyisa no onpeznenenuto. Ilpocreiimne ypaBHeHUS
U HepaBeHCTBa ¢ MonyseM. [IpumMeHeHre paBHOCHIIBHBIX MEPEXO0JIOB B OIpPENEICHHBIX
TUIIAX YPaBHEHUH U HEPABEHCTB C MOJYJIEM 4
KoMOunupoBanHoe 3aHstue OK-01, OK-02,
Tema 14.4 Ypapuenus u | Cojepxanue yue6HOTo MaTepuana OK-03, OK-04,
HEPAaBEHCTBA ¢ | 3HakoMcTBO ¢ napamerpoM. [Ipocreiinne ypaBHEHNs 1 HEPABEHCTBA C IAPaMETPOM OK-05, OK-06,
napaMeTpamMu KOMOMHUPOBAHHOE 3aHATUE 4 OK-07
Tema 14.5 Cocrasienue | [IpodeccnoHaibHO-OPHEHTUPOBAHHOE coJep:kaHue (coAep:KaHHe NPHKJIATHOIO TK1
U pelienne | MOIYJist)
npogeccuoHaIbHbIX [IpakTuueckue 3aHATHS
3ajga4 C NMOMOIIBIO | 65. PernieHne TEKCTOBBIX 3a]1a4 IPOPECCHOHATIBHOIO COAEPIKaHUS 6
YPaBHeHUil 66. Pemmenue TEKCTOBBIX 33124 MPOPECCHOHAIBHOTO COACPIKAHUS

67. Perienne TEKCTOBBIX 334 IPOPECCUOHATIBHOIO COACPIKAHUS
68. PemieHue TEeKCTOBBIX 3a/1a4 MPOPECCUOHAIBHOIO COJIEPKaHUs
69. Perienue TeKCTOBBIX 334 IPOPECCHOHATIBHOTO COACPIKaHUS
70. PemieHne TEKCTOBBIX 3a/1a4 MPOPECCHOHATBHOIO COJIEPKaHUs
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Tema 14.6 Pemenmne | [Ipaktuueckoe 3ansTne
3a7a4. YpaHenus H | 71. OOmue MeTOJbl pelICHUs YpaBHEHUH.

HEepaBeHCTBA 72. Pemenue ypaBHEHHS C MOJYJIEM
73. Pemenue HepaBEeHCTBA C MOYJIEM 4
74. Peuienue ypaBHEHHI U HEpaBEHCTBA C TapaMeTpaMH.
Bcero: 314
IIpomexyTouHas 6

arrecrauus (JK3amMeH)




3. YcioBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTeibHON JUCHUIIIHHBI

3.1. lus peaaM3anvy NpPOrpamMMbl JUCHHILIMHBI J0JKHBI OBITh NPEAyCMOTPEHBI CJIeAYyoIue
crenuaJbHble MOMeIleHNs:

Peanuzanus mporpaMmbl JUCIHHUILIMHBEL TpeOyeT HaIuus yueOHOro kabuHeTa MaTeMaTHKH.
ObopynoBanue yaeOHOTO KabUHeTA:

- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00yUYaIOLUXCS;

- pabouee MeCTO IpernoIaBaTes;

- KOMITJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPHUAIOB,

- 3aJ1aHUA JUISI KOHTPOJIBHBIX padoT;

- MpoeCCHOHATBHO OPUCHTHPOBAHHBIC 33 JaHUS;

- MaTepHalbl SK3aMeHa.

TexHnueckue cpeacTBa 00y4eHUs:

- IEPCOHAIBHBIA KOMIBIOTEP C JIUIIEH3UNOHHBIM MPOTPAMMHBIM 00€CIICUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrieyeHne 00yueHust

1. Jna peanuzamuu mporpammbl OMOIHOTeUHBIH (DOHI 00pa3oBaTENbHON OpraHW3allMd HWMEeT
NeYaTHbIE U/WIIN JIEKTPOHHBIE 00pa3oBaTeIbHble U MH(POPMALIMOHHBIE PECYPCHI, PEKOMEH/I0BaHHbIE
JUIs1 UCIIOJIB30BaHUS B 00pa30BaTEILHOM IIPOLECCE, HE CTapIIe IATH JET ¢ MOMEHTA U3JaHHUs.

1. OcHOBHBIC TeYaTHHBIE U3TAHUA

l.Maremaruka: anredpa u Hauaja MaTEMaTHYECKOTO aHaJIN3a, TeoMeTpusi. Airedpa u
Hayaja MaremaTudeckoro aHanuza. 10-11 kimaccel: 6a30BbIN M yIIIyOJIEHHBIN YPOBHHU :
yueOnuk / III. A. Amumos, FO. M. Konsrun, M. B. Tkauéra [u ap.]. — 11-e u3g. —
Mocksa : IIpocsemenue, 2023. — 464 c. — ISBN 978-5-09-107210-5. — Tekcr :
AJIEKTPOHHBIN // DAEKTPOHHBIN pecypc IudpoBoit obpazoBateaprHOr cpenpl CIIO
PROFo0pazoBanue : [caiit]. — URL: https://profspo.ru/books/132452 (nata
obpamenus: 10.09.2023).

2.Maremaruka: anrebpa ¥ Hayaja MaTEMaTUYECKOTO aHalU3a, TE€OMETpHS.
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4. KoHTpOJIb U OLlEHKA Pe3yJibTATOB OCBOCHHUS 00111€00pPa30BaATEIbHOM U CIIUIINHbI

KOHTpOJIL H OLI€EHKaA pE3YyJIbTaTOB OCBOCHUMA O6H.I€O6p€BOB3T€J'IBHOI>i JUCHHUIINIMHBI PACKPBIBAIOTCA

qgecpes3 AUCHUIIJIMHAPHLBIC

pe3yIabTATHI,

HaITpaBJICHHLIC Ha

¢dbopmupoBaHue

001X

HpO(beCCI/IOHaJ'IBHBIX KOMHGTGHHI/Iﬁ 110 pasjacjiaM U TEMaM COACPIKaHU S y‘le6HOFO Marcepuajia.

u

Oobmasi/npodeccuoHanbHast Pasznen/Tema Tun oneHoYHBbIX
KOMIIEeTEHIIHS MEpPONPUSITUSA

OK 01. Beibupats criocoObl P1, Tema 1.1, 1.2, 1.3 H-o/cl, 1.4, 1.5, | TectupoBanue
pelieHus 3a1a4 1.6 YcrHbIit onpoc
npodeccrnoHaIbHOM P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 1-o/c, | MaTeMaTH4eCKHit
NEATENbHOCTHU 2.6 TUKTAHT
MIPUMEHUTETBHO P 3, Tems! 3.1, 3.2, 3.3 IT-o/c, 3.4 NunuBunyanbHas
K pa3JUYHbIM KOHTEKCTaM P 4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTOosSITeIIHLHAS

II-o/c, 4.8,4.9,4.10, 4.11 pabora

P5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yabTaToB

IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7

MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16,7.17 3amura
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYaTbHBIX
P9, Temn1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3,10.4 KontponbHas padora
P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, | Beimonnenue
11.5,11.6 IT-o/c, 11.7 9K3aMeHaIIMOHHBIX
P12, Temsr 12.1,12.2, 12.3,12.4 3aJlaHui
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
IT-o/c, 14.6
OK 02. Ucnonp30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPELICTBA 1.6 YcTHBIN onpoc
IOMCKa, aHaJIN3a 1 P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | MaremMaTu4yecKui
MHTepHpeTanuu nHpopmanuu, | 2.6 JUKTaHT
1 nH()OpPMAITMOHHBIC P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunauBunyanbHas
TexHonoruu i Beinonnenust | P 4, Temer 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | camocTosITENLHAS
3a/1a4 mpodeccuoHaTbHON II-o/c, 4.8,4.9,4.10, 4.11 paborta
NEeSATEIbHOCTH PS5, Temsr 5.1, 5.2 IIpencraBnenue
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yl1bTaToOB

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

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.711-0/¢,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, Tems 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-0o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

MIPaKTUYECKHUX paboT
3ammTa TBOPYECKUX
pabot

3amura
WHIMBUTYaJIbHBIX
MIPOEKTOB
KonTponbnas padbora
Brmonnenue
9K3aMEHAIMOHHBIX
3aJaHuN

1
MpogeccuoHanbHoe-0puUeHMUPOBAHHOE COOepHaHUE
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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, 144, 14.5
II-o/c, 14.6

OK 03. IlimanupoBats u
peann30BBIBaTh COOCTBEHHOE
npogeccuoHaTbHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPHUHUMATEIBCKYIO
JEATENLHOCTD B
npodeccuoHanbHOHI cdepe,
UCTIOJIB30BATh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUIX

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7
II-o/c, 4.8,4.9,4.10, 4.11

P5, Temnr 5.1,5.2

P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

TectupoBanue
YcrHbIit onpoc
MareMaTH4eCKU
JUKTaHT
NunuBunyanbHas
CaMOCTOSITeILHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16,7.17 3amura
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYaTbHBIX
P9, Temn1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3,10.4 KontponbHas pabora
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, | Beimonnenue
11.5,11.6 IT-o/c, 11.7 9K3aMeHaIIMOHHBIX
P12, Temsr 12.1,12.2, 12.3,12.4 3aJlaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. DddexTruBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aMMOJICVICTBOBATH U 1.6 VYcrHblii onpoc
paboTaTh B KOJUIEKTUBE U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | MaremMaTu4yecKui
KOMaHe 2.6 JUKTaHT
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NuauBunyanbHas
P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTosITeJILHAS
II-o/c, 4.8,4.9,4.10, 4.11 paborta
P 5, Temnr 5.1,5.2 [IpencraBnenue
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3ylIbTaToOB

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7

MIPaKTUYECKHUX padoT
3amuTa TBOPUECKUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabort
7.13,7.14,7.15,7.16,7.17 3amura
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIUBUTYaJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Konrtponbnas padora
P11, Temer 11.1,11.2, 11.3 IT-0o/c, 11.4, | BemmonHenue
11.5,11.6 IT-o/c, 11.7 DK3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJlaHui
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, 144, 14.5
II-o/c, 14.6

OK 05. Ocy1iecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue

YCTHYIO U TUCBMEHHYIO

1.6

VYcTHbINM onpoc
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KOMMYHHUKAIIUIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccutickoit denepanuu ¢
y4eToOM 0COOEHHOCTEH
COLIMAJIBHOT'O U KYJIbTYPHOTO
KOHTEKCTa

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c,4.8,4.9,4.10,4.11

P5, Temrr 5.1,5.2

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c,4.8,4.9,4.10,4.11

P5, Temrr 5.1,5.2

P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,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 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 IT-0o/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, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6P 9, Temr1 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-0o/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
IT-o/c, 13.6

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

MaremaTndeckui
JAKTAHT
NunuBunyanbHas
CaMOCTOSITENbHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX
pabor

3ammuTa
WHIMBHTYaTBbHBIX
MIPOEKTOB
KontponbHas padora
Bremonnenue
9K3aMEHaAIIMOHHBIX
3aJlaHui

OK 06. ITposiBisTh
IPaXTaHCKO-TTATPUOTHIECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJICHHE Ha
OCHOBE TPaJUIIMOHHBIX
00IIIeYeTIOBEUECKUX
[IEHHOCTEH, B TOM YHCIIE C
Y4eTOM rapMOHHU3AINH
MEKHAIIMOHAIBHBIX U
MEXPEITUTHO3HBIX
OTHOIICHU, TPUMEHSATD
CTaH/IapPTHI
AHTUKOPPYIMIUOHHOTO
TTOBEJICHUS

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

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, Tems 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, Temnr 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
IT-o/c, 14.6

TectupoBanue
YcTHBII onpoc
MaremaTnueckui
JTUKTaHT
NunuBunyanbHas
CaMOCTOATENbHAS
paborta
IIpeacraBnenue
pE3yNbTaTOB
MIPaKTUYECKHUX padoT
3amuTa TBOPUYECKUX
pabot

3amura
WHIMBUTYaJIbHBIX
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IIPOEKTOB
KonTponbnas pabora

Brimonmaenue

9K3aMCHAIIMOHHBIX

3aJlaHu i
OK 07. ConeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHHUIO OKpYXKarolleu 1.6 YcTHbIl onpoc
cpenbl, pecypcocoepexkenuto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | MaremaTu4eckuii
MIPUMEHSTH 3HaHUsI 00 2.6 JUKTaHT
W3MEHEHHUHU KJIMMaTa, P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunauBunyanbHas
TIPUHIIHAITEI OEPEKITUBOTO P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTosITeJILHAS
MPOM3BOJICTBA, Y3 (HEKTUBHO II-o/c, 4.8,4.9,4.10, 4.11 paborta
nercTBoBaTh B upe3Bblyaiiubix | P 5, Temsr 5.1, 5.2 [IpencraBnenue
CUTYalUSIX P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yl1bTaToOB

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7

MIPaKTUYECKUX padoT
3amuTa TBOPUECKUX

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pabort
7.13,7.14,7.15,7.16,7.17 3amura
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIUBUTYaJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Konrtponbnas padota
P11, Temer 11.1,11.2, 11.3 IT-0o/c, 11.4, | BeimmonHenue
11.5,11.6 IT-o/c, 11.7 SK3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJlaHui
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, 144, 14.5
II-o/c, 14.6
IIK 1.2 ObecrieunBarn P1, Tema 1.1, 1.2, 1.3 H-o/cz, 1.4, 1.5, | TectupoBanue
yIpaBJI€HUE JIOKOMOTHBOM 1.6 VYcrHbIi onpoc
P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 1-o/c, | MaTeMaTH4eCKHi1
2.6 TUKTAHT
P 3, Tems! 3.1, 3.2, 3.3 IT-o/c, 3.4 NunuBunyanpHas
P 4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTosSITeIILHAS
II-o/c, 4.8,4.9,4.10, 4.11 pabora
P5, Temnr 5.1,5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 | pe3yIbTaToB

IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11

P7, 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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 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-0o/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, 13.2,13.3,13.4,13.5
IT-o/c, 13.6

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

MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX
pabor

3amura
WHIUBUAYaIbHBIX
MIPOEKTOB
KonTponbHas pabora
Brimosinenue
HK3aMEHAIIMOHHBIX
3aJaHui
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IT-o/c, 14.6

[1IK 1.3 OcyiiecTBasTh
KOHTPOJIb pabOThl YCTPOICTB,
Y3JI0B M arperaros
JIOKOMOTHBA

P 1, Tema 1.1, 1.2, 1.3 MT-o/c’, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P5, Temrer 5.1, 5.2

P 6, Temn1 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, Temst 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, Temsrl 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, 104

P11, Temsr 11.1,11.2, 11.3 I1-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, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6

TectupoBanue
YcTHBII onpoc
MareMaTH4eCcKHi
JIUKTAHT
NuauBunyanbHas
CaMOCTOSTENIbHAS
paborta
[IpencraBnenue
pe3yIbTAaTOB
MIPaKTUYECKUX padoT
3ammTa TBOPYECKUX
pabot

3amura
WHIMBUTYaJIbHBIX
MIPOEKTOB
KonTponbHas padora
Brmonnenue
SK3aMEHAIIMOHHEIX
3aJaHuN
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