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1. MACHOPT PABOYEHN MPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOM YUEFHOM
NUCHHUILIUHBI CO0.02.01 MATEMATHKA

1.1. Ob6aacThr npuMeHeHHsI padoyeii MPOrpaMMbl TUCHHILTHHBI

Pabouass mporpamMa aucUIUIUIMHBL (nanee pabodas Iporpamma) sIBISETCS 4YacThIO
OCHOBHOH NpodeccnoHaabHON 00pa30BaTeIbHON MPOrpaMMBbl — 00pa30BATEIILHOW HMPOTPAMMBI
cpeaHero npodeccuoHaIbHOr0 00pa30BaHUs — MPOTPAMMBI TIOATOTOBKH CHEIIMAINCTOB CPETHETO
3BEHA.

Pabouas mporpamma cocrapiieHa o yueOHomy 1iany 2024 rona Havana MOJATOTOBKH I10
cnennanbHocTr 23.02.06 TexHuueckast SKCIUTyaTanus MOABIIKHOTO COCTaBa KEJE3HBIX JI0POT.

1.2. MecTro MCHUIUVIMHBI B CTPYKTYpe OCHOBHOWH TmpogecCHOHAIBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbl.

Oo6meoOpa3oBaTenbHas AUCHHAILINHA «MaTeMaTtukay SBISETCS 005S3aTeNbHONW YaCThIO
o0ureo0pazoBarenbHOro 1HUKIa oOpasoBarensHoi nmporpammbl CIIO B coorBerctBUu ¢ OI'OC
CIIO mno cnemmansHocTH 23.02.06 «TexHuueckas SKCIUTyaTalus IOJBHKHOTO COCTaBa
HKEJIE3HBIX I0POT».

1.3. I_[e.m, U IVIAaHUPYEMBbI€ PE3yJbTaTbl 0CBOCHUSA TUCHUIIJIMHDBI:

1.3.1. lleap AUCHUTIIHHBI

Conepkanue mporpaMmbl  00IIe00pa3oBaTEIbHON  JUCHUIUIMHBI — «MareMaTuka
HAIPAaBIIEHO HA JIOCTIKEHUE PEe3yIbTAaTOB €€ U3yueHUs B COOTBETCTBUU ¢ TpeboBaHus MU OI'OC
C00 ¢ yuerom npodeccruonanpHoi Hapasiennoctu @I'OC CIIO.



1.3.2. [Inanupyemble pe3yabTaThl 0CBOeHHs 001Ieo0pa3oBaTeabHoil tucunmiuabl CO0.02.01 MaTtemaTnka

[Tmanupyemble pe3yabTaThl OCBOSHHS 0011e00pa3zoBaTeabHOi ucuIInHbl B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHOBe DPI'OC Tabnuna 1
COO
Koa n HaumeHoBanue ILnanupyemMble pe3yJbTAThl 0CBOCHHS TUCHHMIIIUHBI
GopmupyembIx O6ume’ JAucaunimHapHbie (Ilpe[lMETHble)z
KOMIIEeTeHIH I

OK 01. BoiOuparsp
CIoco0bI penieHust
3aja4
npodeccuoHaIbLHOM
AeATeJIbHOCTH
NPUMEHHUTEJIBHO K
Pa3JIMYHBIM
KOHTEKCTaM

- TI'OTOBHOCTb K Tpyay, OCO3HAHHC

LEHHOCTH MAacTEpPCTBA,
TPYIOJTFOOHE;
- TOTOBHOCTD K aKTUBHOM

JACATCIIbHOCTH TEXHOJIOTHYECKOH U

COLIMAIbHOU HaIIPaBJIECHHOCTH,
CHOCOOHOCTh UHULIUUPOBATb,
IUIAHUPOBaTb M CaMOCTOSITENILHO

BBINOJIHATH TAKyIO JI€STEIbHOCTD;
- WHTEpEC K pa3iIu4HbIM chepam
npodecCuoHaIbHOMN 1 TeIbHOCTH,
Osianenue YHUBepCAJbHBIMH
y4eOHbIMH MO3HABATEJIbHBIMH
NeHCTBUAMM:

a) 0a3oBble
NeHCTBHSA:
CaMOCTOSITENIbHO (hopMyNIUpoBaTh U
aKTyaJIu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN
OpU3HAK MM OCHOBAaHUS  JUId
CpaBHEHHMs,  Kiaccupukaluuu U
000011IeHHS;

- OINpeAeNsATh LETH JeSITeNbHOCTH,
3aJaBaTh apaMeTpbl U KPUTEPUH UX
JOCTIKEHUS;

- BBIBIATH 3aKOHOMEPHOCTH H
NPOTHBOPEUHS] B pacCMaTpUBaEMbIX
SIBJICHUSX;

JIOrH4€CKue

- BIIQJETh METOJAaMHU JOKa3aTelIbCTB, AJFOPUTMAMH pEIICHUs 3a]1ady;
yMeHHe (OPMYIIUPOBATH OMPECIICHUS, aKCHOMBI U TEOPEMBI, IPUMEHSITh
WX, IPOBOJUTH JI0OKA3aTEIbHbIE PACCYKICHHS B XO/I€ PELICHUS 3a1a4;
YMETh ONEPHUPOBATH MOHATUSAMU: CTENICHb YMCIa, Jorapudm uucia; ymeHue
BBITIONIHATh BBIYMCIICHHE 3HAUYCHUW U MPeoOpa3oBaHUS BBIPAKEHUN CO
CTeTICHSIMH © JorapudmMamu, mpeoOpa3zoBaHUs JPOOHO-PAIIUOHATIBLHBIX
BBIPAYKECHUI;

- yMETh OINEpPUPOBATh MOHSATUSMU: PalMOHAIBHBIC, HUPPAIMOHAIILHBIC,
MOKa3aTeiabHble, CTENEHHBIC, JOTapu(PMUUECKHE, TPUTOHOMETPUUECKUE
yYpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

yMETh ONEepUPOBATh MOHATHSIMH: (YHKUHMSA, HempepblBHAsA (YHKIUS,
MIPOU3BOJIHAS, TIEPBOOOpa3Hasi, ONPEICICHHBIA UHTETPAl; YMETh HAXOIUTh

IPOU3BOJIHBIE  AJIEMEHTApHbIX  (QYHKLUMH, MCIOJB3Ys  CIPABOYHBIE
MaTepuasbl; HCCIEAOBaTh B MPOCTEHIIMX ciaydasX (QYHKIUU Ha
MOHOTOHHOCTb, HAaXOJAWUTh HaWOOJbIIME W HAUMEHBIINE 3HAYCHHS

(GyHKIUH; CTPOUTH IpaUKH MHOTOYJIEHOB C HCIOJB30BAHHWEM arlrapara
MaTEMaTHYECKOI0 aHaIN3a; IPUMEHATh IPOM3BOAHYIO IIPU PEILIEHUH 3a/1a4
Ha JBW)XKEHME;, pelarb MPaKTUKO-OPUEHTHUPOBAaHHBIE 3a/Jayd  Ha
HauOoJIbIINE U HAaMMEHBIINE 3HAUCHHs], HA HAaXOXAEHUE MyTH, CKOPOCTU U
YCKOpPEHUS;

- YMETb ONEpPHPOBATh MOHATUAMHU: pallMOHATIbHAs (QYHKIMS, TOKa3aTeabHas
¢GyHKIMS,  cTemeHHas  (QyHKuus,  Jorapugmuueckas  (QyHKIuS,
TpUrOHOMeTpHUYeckre (yHKIMM, oOpaTHble (YHKIMH; YMEHHE CTPOHUTH
rpaduKy W3y4eHHbIX (YHKIUH, HCIOJIb30BAaTh TpapuKd MHpU H3y4YEHUHU
MPOIIECCOB M 3aBHCUMOCTEH, NMPH pEIIeHUH 3a1ad U3 JPYTruX Yy4eOHbBIX
MpeIMEeTOB M 3aJady M3 pealbHOM JKHU3HM;, BBIpaXaTh (QopmynamMu
3aBUCHUMOCTH MEKIy BETUUMHAMU;

- YMeTh peuiaTb TEKCTOBbIE 3a/Jayd pa3HbIX TUIOB (B TOM YHUCIE Ha
IPOIEHTHI, OJM U YacTH, Ha JIBUKEHUE, paboTy, CTOMMOCTbh TOBApOB M




- BHOCHTD KOPPEKTHUBBI B
JIeSITENLHOCTD, OILICHUBATh
COOTBETCTBUE pE3YJIbTATOB LIEIISAM,
OILICHUBAaTh PUCKH  TOCJIEACTBHI
JIeSTCIIEHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE
MIPH PEIICHUH YXKU3HEHHBIX TPOOIEM
0) Oa3oBble MHcCied0BaTelbCKHE
JelcTBHA:

- BJIQJICTh HABBIKAMHU Yy4eOHO-
UCCIIENOBATEIBCKOM M IIPOEKTHOM

NeSITeTIbHOCTH, HaBBIKAMU
paspetnieHus npooiuem;

- BBISIBIISITh NPUYHHHO-
CJICZICTBEHHBIC CBSI3U "
aKTyaJIu3upOBaTh 3aaqy,
BbIIBUI'aTh THUIIOTC3Yy €€ PCHICHUA,
HAXOJIUTh apryMEHTBI ISt
JI0Ka3aTeIbCTBa CBOUX

YTBEPKJICHMM, 3a]1aBaTh IapaMeTphl
Y KPUTEPUU PEIICHUS;

- aHaJ'[I/I3I/IpOBaTI> HOJ'IyLIeHHI)Ie B
XOJ€ PELIeHUs 3aJa4d PE3YJbTaThl,
KpI/ITI/I‘IGCKI/I OILICHUBATH nux
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH
N3MCHCHUEC B HOBBIX yCJ'IOBI/IﬂX;

- YMETb IIEPEHOCUTH 3HAHUSA B
IMO3HABATEIILHYI0O U IPAKTUYECKYIO
001aCTH JKU3HEAEATEILHOCTH;

- YMETb HMHTETPUPOBATH 3HAHUSA U3
pa3HbIX IPEIMETHBIX 00JIacTell;

- BBIABUTAaTh HOBBIC nacu,
npeuiaratb OpUTMHAJIbHBIE
Ioaxoabl 1 pemeHm{;

M CIIOCOOHOCTBH MX HCIIOIL30BAaHUSA B
MMO3HABATEIEHOM H  COIMAILHOM

yCIIyT, HaJIOTH, 33Ja4d M3 00JacTH YNpaBJICHUS JIMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTAaBJIATh BBIPAXKEHMS, YPABHEHUS, HEPAaBEHCTBA M UX
CUCTEMBI II0 YCJIOBHUIO 3aJlayd, MCCIENOBAaTh IIOJYyYEHHOE pELICHUE U
OLIEHUBATb [IPABJIONOA00HOCT PE3YIILTATOB;

- YMETh OIEpUPOBATH MOHATUSAMHU: cpelHee apudmeTHdeckoe, MeauaHa,
HauOoJiblllee U HaMMEHbIlIee 3HAYCHMS, pa3Max, JUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOr0 HaOoOpa; yMeThb H3BJIEKAaTh, WHTEPIPETUPOBATH
nHGOpMalNIO, NPEACTAaBIECHHYI0 B TablMlIax, Ha JuarpaMMax, rpadukax,
OTPaXKaIOILYI0 CBOMCTBA PEAJbHBIX IPOLIECCOB U SIBICHUM; NPEACTABIATH
uHbOpMALMIO C [OMOMIbIO Ta0NMIl W JMarpamM; HCCIel0BaTh
CTaTUCTHYECKHE [aHHbIE, B TOM YHCJE C HPUMEHEHHEM TIpapuuecKux
METOJIOB M JICKTPOHHBIX CPEJCTB;

YMETh ONEPUPOBATH MOHATUSMH: CIIy4ailHBIA ONBIT U CIy4ailHOE COOBITHE,
BEPOSATHOCTh CIIy4ailHOro COOBITUS; YMEHHUE BBIYUCIATH BEPOSTHOCTH C
WCIOJIB30BaHUEM TPa(QUIECKUX METOJOB; MPUMEHATH (OPMYIIBI CIOKCHHS
U YMHOXEHMs BEpOSATHOCTEH, KOMOMHATOpHBIE (akThl U (GOPMYJIBI MpU
pelIeHNH 3a/1a4; OLIEHHUBATh BEPOSATHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4aliHBIMHU BEJIMYMHAMM; YMEHHE NPUBOJIUTH IPUMEDPHI IPOSBICHUS
3aKoHa OOJIBIIMX YUCEN B IPUPOJHBIX U OOIIECTBEHHbIX SBICHUSX;

- YMETb ONEPUPOBATH IMOHATHAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO,  ABYTPAHHBIA  YIOJI,  CKPELIMBAIOLIUECS  IPSIMBIE,
MapaJUIEIbHOCTh M TEPIEHINUKYIAPHOCTh MNPSAMBIX M INIOCKOCTEH, Yrodl
MEXAY MPSAMBIMHM, YroJl MEXAY IpsSMONM M IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PAaCcCTOSIHUE OTTOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXIY
IIPSMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSAMH; YMEHUE HCIIOIb30BaTh IPU
pelleHnr 3aJad HU3y4deHHble (PAaKThl M TEOPEMbl IUIAHUMETPUM; yYMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;

- yMETb  ONEpPUPOBATH  IOHATHUAMM:  MHOTOTPAHHUK,  CEUYCHUE
MHOTOIpaHHHMKa, KyO, Mapajulefenures, NpusMa, NupaMmuja, ¢urypa u
MOBEPXHOCTh BpAalllEHUs, LUIUHIP, KOHYC, map, chepa, ceueHus: Qurypbl
BpaIlEHHs], IIOCKOCTh, Kacaromascsi cepsl, HWIMHIPA, KOHYCa, TUIOIMAIb
MOBEPXHOCTH MUPaMUbI, MPU3MbI, KOHYyCa, HWIMHJpA, IUIOMAaas cepsbl,
o0beM KyOa, MPsIMOYroJbHOIO NapayjieNenuneaa, MUPaMHJIbl, TPU3MBL,
UWIMHIpa, KOHYyca, Ilapa;, yMEHHE H300pakaTb MHOTOTPaHHUKU U
IIOBEPXHOCTU BPALLECHUS, UX CEYECHHUS OT PYKH, C IIOMOIIBI0 UYEPTEKHBIX
WHCTPYMEHTOB M  JJIEKTPOHHBIX  CPEJICTB;, YMEHHE PpACIO3HABaTh




IPaKTUKE

CUMMETpPUIO B IPOCTPAHCTBE, YMEHHUE paclO3HaBaTb IIPABHJIbHBIC
MHOTOTPaHHUKU;

- YMETh OINEPUPOBATh MOHATUSAMU: JABIKEHHE B MPOCTPAHCTBE, MOAOOHbIE
¢Gurypel B  NPOCTPAHCTBE, HCIOJb30BATH OTHOLIEHHE  IUIOIIAJEH
MOBEPXHOCTEH 1 00BEMOB TIOJJOOHBIX (PUTYp NIPU PELICHUH 33/a4;

YMETh BBIUUCIATE T€OMETPUYECKHE BEIMYMHBI (IUIMHA,YTOJI, IUIOIIA[b,
00beM, IUIOMIAJh MOBEPXHOCTH), HCIIONB3Ysl H3YydeHHbIE (OpMYyIbl H
METO/IbI;

- YMETb OIIEpUPOBATh MOHATUSAMU: MPSMOYIOJbHAs CHCTEMa KOOpPIMHAT,
KOOpAUHATBl TOYKH, BEKTOp, KOOPIMHATBI  BEKTOpPA, CKAaJSIPHOE
IIPOU3BEICHUE, YIOJI MEXIy BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpAa Ha YHUCIIO; HAXOOUTh C IIOMOIIBIO M3Y4YEHHBIX (HopMys
KOOpPJMHATBI CEPEHBI OTPE3KA, PACCTOSTHUE MEXKY ABYMs TOUKaMHU;
-yMeTb BBIOMpATh MOAXOSIIMN W3y4YEeHHBIH METOJ Ul PELICHUs 3a/auH,
pacrno3HaBaThb MaTreMaruyeckue (akTbl M MaTEeMATUYECKHME MOJEIH B
IPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE; YMEHHUE NPUBOIUTH
IIpUMEpPbl  MAaTEMAaTHYECKUX  OTKPBITMM  POCCUMCKOM W MHUPOBOM
MaTEeMaTHYECKON HayKH.

- YMETb OIEpPHUpPOBaThb IOHATHUAMHU: OIPENEICHHE, AKCHUOMA, TEOpeMa,
CIEICTBHE, CBOWCTBO, IIPU3HAK, JOKAa3aTelbCTBO, PaBHOCHJIBHBIE
(GbopMyIMpPOBKH; yMeHUE (GOpMYJIMpOBaTh 0OpaTHOE U NMPOTUBOIOJIOKHOE
YTBEPKIACHUE, MPUBOAUTH NPUMEPHl U KOHTPHPUMEpPHI, HCIOJIb30BAThH
METOJl ~ MAaT€MaTU4eCKOW  MHAYKLUMHU;  IPOBOJUTH  JOKA3aTEIIbHBIC
paccyXeHUs TP PELICHUH 3a]1a4, OLIEHUBATh JIOTHYECKYIO MTPaBUIIBHOCTh
pacCyKIeHUH;

- YMETh ONEpPUPOBATh MOHATUSMHU: MHOKECTBO, MOJAMHOKECTBO, ONEpalluU
HaJ, MHO)XECTBAMH; YMEHHE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapat JUIsl OMMCAHMsI PEajbHBIX IMPOLIECCOB U SIBJICHUM NpPU pEUICHUH
3aja4, B TOM YHCJIe U3 IPYTUX YUeOHBIX IPEIMETOB;

- YyMEThb ONEpUPOBATh MOHATUAMU: Tpad, CBS3HBIN rpad, AepeBo, IUKI,
rpad Ha IJIOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBATh Tpadbl pa3IMuHBIMU
croco6aMu; UCIOJIb30BaTh Ipadbl IPU PELICHUH 3a/1aY;

- yMeThb CBOOOJHO ONEpPHPOBATh MOHATHAMHU: COUETaHHE, MEPECTAaHOBKA,
YUCJIO COYETAaHWW, YUCIO TIEPeCTaHOBOK; OwmHOM HproTOHA; ymeHue
MPUMEHSATh KOMOMHATOPHBIE (DAKTHI U pacCyKACHUS AJIs peIIeHus 3a/1a4;
-yMEeTh OINEPUPOBATh NOHSITHUSIMM: HATypaJbHOE YHCIO, LEJI0€ YHCIIO,




OCTaTOK IO MOJYJIO, PAalMOHAJIBHOE YHUCIO, HPPALMOHAIBHOE YHUCIIO,
MHOXKECTBA HATypalbHbIX, LEJIbIX, PAUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeN, YMEHUE UCIIONb30BaTh MPU3HAKU JACTUMOCTH, HAMMEHBIINN O0IIuit
JeIuTeb M HauMEHbllee obliee KpaTHoe, anroputMm EBknupga mnpu
pelIeHNH 3aJad; 3HAKOMCTBO C PA3JIMYHBIMH MO3HIIMOHHBIMH CHCTEMaMH
CUHUCIICHUS;

- yMmMeTb CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CTENEHb C LENbIM
IoKa3aTejeM, KOPeHb HaTypalbHOH CTENEHHU, CTENEeHb C PallOHAIbHBIM
MoKa3aTesieM, CTEIeHb C JeHCTBUTENFHBIM (BELIECTBEHHBIM) MTOKa3aTelNeM,
jorapu@M 4uciia, CHHYC, KOCUHYC ¥ TAaHT'€HC IPOU3BOJIBHOTO YHUCIIA;

- YMeTb ONIEpUPOBATh MOHATHUAMH: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YypaBHEHUH U
HEPaBEHCTB, paBHOCWJIBHOCTh YpaBHEHHi, HEPAaBEHCTB M CHCTEM,
panMoHabHbIE, UppalnvoHalbHbIE, HOKa3aTesbHbIE, CTETIEHHBIE,
JOrapuMUUECKHE, TPUTOHOMETPUYECKUE YpaBHEHHs, HEPAaBEHCTBA H
CHCTEMBbl; YMEHHME pellaTh YpaBHEHUs, HEpPaBEeHCTBA U CHCTEMBI C
MTOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIaTh yPaBHEHUS, HEPABEHCTBA

U CHUCTEMBl C IapaMeTpoM; IPUMEHITh ypaBHEHHs, HEPABEHCTBA, HUX
CHCTEMBl JJIsl pellleHUs] MaTeMaTH4YeCKMX 33Jad W 337ad U3 pa3IMyHbIX
oOyacTell HayKH U peaJibHOM JKU3HY;

-yMeTh CBOOOJHO ONEpPUPOBATH MOHATUAMU: Ipaduk QyHKIMH, oOpaTHAS
GbyHKIMSA, KOMOo3uIMs (QYHKUUH, JUHEWHas (QyHKUMSA, KBaJpaTU4HAS
byHKIHA, CTeNeHHast byHKLMsA C LEJIBIM noKa3aTeseM,
TPUTOHOMETpPUYECKHE  (YHKIUH,  OOpaTHbIE  TPUTOHOMETPHUYECKHE
¢GyHKIMH, TOKa3aTeabHas U Jorapupmuueckas GyHKIMN; yMEHUE CTPOUTh
rpaduky  (QYHKIMHA, BBINOIHATH NpeoOpa3zoBaHUsl TpaduKoB (YHKIUN;
YMEHHUE HCMOJIb30BaTh Ipaduku (QYHKUIUN Ui M3Y4EeHHUs IPOLECCOB U
3aBHCUMOCTEH TpU pEIIeHUH 33134 U3 JIPYTUX y4eOHBIX MPEIMETOB U U3
peambHOM  KHM3HHM; BBIpaXKaTb  (OpPMYyJIaMU  3aBUCUMOCTH  MEXAY
BEJIMYMHAMU;

- yMeHHE CBOOOJHO ONEpUPOBaTh MOHATHSAMU: YETHOCTh (PYHKLUH,
MEPUOUIHOCTh (DYHKIIMH, OTPaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (yHKIMH, HauOoJpllee M HauMEHbIIee 3HAYCHUS
(GYHKIMK Ha TPOMEKYTKE; YMEHUE TIPOBOJUTD UCCIIEIOBaHHE ()yHKIIHH;
YMEHHUE WHCIONIb30BaTh CBOWCTBA M TpaduKkd (GYHKUMNA AN peIIeHus
yYpaBHEHHH, HEPaBEHCTB M 3ajJad C [apaMeTpaMu; H300pakaTh Ha




KOOPAMHATHOU IIOCKOCTU MHOKECTBA PEIEHUN YPaBHEHUM, HEPABEHCTB U
UX CHCTEM;

- yMeTb CBOOOJHO ONEpUPOBATh TMOHATHSIMHU: IOCIEAOBATEIBLHOCTD,
apupMeTHyecKas Iporpeccusi, reoMeTpuuecKkas mporpeccus, 0eCKOHEYHO
yOBIBafomiasi ~ TreoMeTpHuYecKass  Hporpeccus;  yMEHHE  3a]aBaTh
[I0CJIeI0BATENbHOCTH, B TOM YHUCIIE C IOMOILBIO PEKYPPEHTHBIX (HOPMYIT;

- YMETh ONEPHUPOBATH MOHATUSMHU: HEMPEPHIBHOCTH (DYHKIIUH, ACHMIITOTHI
rpapuka (QyHKOMM, TepBas W BTOpas INPOU3BOJAHAs  (YHKLHH,
TeOMETPUUYECKUN W (U3HUECKUN CMBICT TPOU3BOAHON, TepBooOpa3Hasi,
OINIpENICJICHHBbI HMHTErpajg; yMEHHE HaxXxOIUTb AaCUMIITOThI TIpaduka
(yHKIMK; yMEHHE BBIUUCIATH MPOHU3BOJIHBIC CYMMBI, IPOU3BEICHHUS,
YaCTHOIO M KOMIO3MLMHU (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTeJbHOM K
rpaduky  QYHKIMM; yMEHHE  HCIOJb30BaTh  IMPOU3BOJHYI  JUIS
uccinefoBaHus (QyHKIMMA, A7 HaXOXKJIEHHs HAWIy4lllero pelieHus B
NPUKIAJAHBIX, B TOM YHCJE CONHMATHHO-DKOHOMUYECKHX M (U3NIECKHUX
3a/a4ax, JJIs ONPEACNICHUsI CKOPOCTH U YCKOPEHHUs; HaXOIUTh IUIOIALU U
o0beMBl (QUIYp C TOMOUIbIO HHTErpaia; MIPUBOJIUTH IMPUMEPHI
MaTeMaTUYeCKOr0 MOJEIMPOBAHUSA C MOMOUIbI0 U depeHIHaTIbHbIX
YpaBHEHUH;

- YMETb OIEPUPOBATH IMOHATHSAMH; KOMILJIEKCHOE YHCIO, CONPSIKEHHBIE
KOMIUIEKCHBIE 4MCia, MOIYJb U apryMEHT KOMIUIEKCHOIO uucia, dpopma
3aMCcH KOMIUIEKCHBIX uucen (TeoMeTpuyeckasi, TPUrOHOMETpUYecKas u
anreOpandeckas); yMeTb IpPOU3BOAUTH apupMeTHyeckue JeicTBUA ¢
KOMIUIEKCHBIMA ~ 4YMCJIaMH;  NPUBOJAUTH  MPUMEPHl  HCIOIb30BAHUS
KOMIUIEKCHBIX YHCET,

- yMeTb CBOOOJHO ONEPUPOBATh MOHSTUSIMU: CpeJHEEe apUPMETHUECKOe,
Me/iuaHa, HaumOosblliee M HauMEHblee 3HAYeHMs, pa3Mmax, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHME Ul OMNHMCAHMSI YHUCIIOBBIX JAHHBIX; YMEHHE
HCCIIEI0BaTh CTAaTUCTUYECKUE JaHHBIE, B TOM 4YHCJIE C NPHUMEHEHUEM
rpaduyecKux METOJIOB U 3JEKTPOHHBIX CPEACTB; Ipa)UUeCcKu UCCIIEeI0BaTh
COBMECTHbIE HAOJIOAECHUS C TIOMOIIbIO JUarpaMM pacCeMBaHUs H
JIMHEWHOU PErpeccuu;

- YMETh HaXOJUTh BEPOSITHOCTH COOBITUH C MCIOIB30BAHNEM I'paprUECcCKUX
METOJIOB; TPUMEHATh s peleHus 3afgad (GopMyJibl CIOXKEHUS U
YMHOXXEHUSI BepoATHOCTel, (opMyny IOJIHOH BEpOATHOCTH, (opmynry
bepnynnu, komOnHaTopHble GakThl U (OPMYJIIbI; OLIEHUBATH BEPOSTHOCTU




peanbHBIX COOBITHH; yMEHHE ONEepUpOBaTh MOHATHUAMH: CilydaiiHas
BEJIMYMHA, PACIpPEIEICHUE BEPOATHOCTEH, MAaTEMATHYECKOE OXKHMIAHUE,
JMCTIEPCUsl U CTaHIAPTHOE OTKJIOHEHHE CIIy4aifHOW BEIMYHMHBI, (PYHKIIUH
pacmpeneleHuss M IUIOTHOCTM  PaBHOMEPHOIO, IIOKa3aTEJbHOIO U
HOPMAaJbHOTO  PAaCHpElNENCHHMM;  yYMEHHE  HCIOJb30BaTbh  CBOMCTBA
U3Y4YCHHBIX PpACHpElENICHUH JUld pElIeHHs 3aJad; 3HAaKOMCTBO C
IMOHATHSIMM: 3aKOH OOJIBIINX YHCCJI, MCTObIL BBI60pO‘-IHLIX I/ICCHGILOBaHI/II\/JI;
YMEHUE NPUBOAUTH IPHUMEPHI IpPOSABICHUS 3aKOHAa OOJBIIMX YHCEN B
MPUPOAHBIX U O6IJ_I€CTBCHHBIX SABJICHUAX,

- yMeTb CBOOOJHO OIEPUPOBATH MOHATUAMHU: TOYKA, IpsAMasi, MJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUM YroJ, JBYI'PAaHHBIA YIoJI,
TPEXIPAaHHBIA YIroJ, NEPECEKAOIUECs, apalIeIbHble U CKPEIUBAIOLINECS
IpsIMBIE, MAPAJUIEIBHOCTD U NEPIEHANKYJIIPHOCTD IPSIMBIX U IIJIOCKOCTEM,
yroJl MEeXAY HPSIMBIMHU, YTOJl MEXAY INPSAMON U IUIOCKOCTBIO, YTOJl MEXIY
IUIOCKOCTAMU, YMCHHUC HCIOJB30BATh INpPU PCHICHUH 3ada4 HU3YYCHHBIC
(bakThl ¥ TEOpeMbI IIJIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB B
OKpYXXalIIEM MHpPE;, YMEHHE OIEPUPOBATH MOHATHAMH: MHOI'OI'PDAHHUK,
CEUYEHUE MHOTOTPaHHMKA, IPABUJIbHBI MHOTOTPaHHMK, IPU3Ma, TUPaMU/a,
¢urypa u NOBEPXHOCTh BpallleHUs, LUMIMHIpP, KOHYC, Iuap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYEHHS KOHYCa M LUIUHPA, [apaJIeIbHBIE OCH
WIA OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCTb, Kacarouasics cepsl,
HWIMH]IPA, KOHYCA; YMEHUE CTPOUTh CEYEHNE MHOTOIPaHHUKA, H300paxarh
MHOTOI'PaHHHUKH, (PUTYpbl U MOBEPXHOCTH BpAILEHUS, UX CEYECHHUS, B TOM
YHUCJIE C MOMOUIBIO JJIEKTPOHHBIX CPEJICTB; YMEHHME NPUMEHSITh CBOMCTBA
TeOMETPUUECKUX (PUTYpP, CAMOCTOSTEIBHO (OPMYJINPOBATH ONpPEICTCHUS
HN3Yy4aCMbIX (1)I/Il"yp, BbIABHUT'aTh THUIIOTE3BI O CBOMCTBAX M IIpHU3HaAKax
reoMeTpuueckux (uryp, oOOCHOBBIBaTH MJIM ONPOBEpPraTh MX; yMEHHUE
IIpOBOAUTH KﬂaCCI/I(i)I/IKaHI/IIO (1)I/Il"yp 110 pa3/JIMYHBIM IMPU3HAKaM, BBITIOJIHATH
HE00XO0AUMBIE TOTIOJIHUTENIbHBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO ONEpUpOBaTh MOHATUSAMU: IUIOMIAJL (UTYPHI, 00bEM
(Gurypsl, BeIMUMHA yIJa, pACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE
MEXIY TPSAMBIMH, PAacCTOSHUE MEXIY IUIOCKOCTSIMH, IIoumanb cepsl,
IUIOIIA/b MOBEPXHOCTH MHPAMHJIbI, MPU3MBI, KOHYCa, IWIMHApA, 00BEM
Ky0a, MpsIMOYTOJILHOTO MapaJijiesienumnesia, MMpaMuabl, IPU3Mbl, IHIMHIPA,
KOHYCa, [I1apa; yMeHHe HaX0AUTh OTHOIIEHHE 00bEeMOB MOJOOHBIX (UTyYD;

- YMETh CBOOOJIHO OIEPUPOBATH TOHSITHSAMH: JBUKEHUE, MapauIeIbHBIN




IIEPEHOC, CHUMMETpPUSl Ha IUIOCKOCTM M B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue Moa00usI, MOMO00HBIE (UTYpPHI; YMEHHE paclo3HaBaTh
paBHbIE W MONOOHBIE (UTYpHI, B TOM YHCIE€ B NPUPOZE, HCKYCCTBE,
apXUTEKType; YMEHHUE HCIIOJIb30BaTh T€OMETPUYECKUE OTHOLICHHUS,
HaxOJUTh T€OMETPUYECKUE BETMYMHBI (JIJIMHA, YToJl, IJI0MIa/b, 00bEM) MPU
pELICHUH 3314 U3 IPYTUX y4eOHBIX MMPEAMETOB U U3 peajbHON KU3HU;

- yMeTh CBOOOJHO OIEPUPOBATH IMOHATHUAMHU: TMPSMOYrOJbHAs CUCTEMa
KOOpJIUHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa
BEKTOPOB, IPOM3BEIECHUE BEKTOpa Ha YMUCIO, Pa3JIOKEHHE BEKTOpa II0
0a3ucy, cKaJlIpHOE MPOU3BEICHNE, BEKTOPHOE MIPOU3BEICHUE, YTOI MEXKIY
BEKTOpaMM; YMEHHUE MCIOJIb30BaTh BEKTOPHBIM M KOOPIMHATHBIA METO]
JUISL pellieHrs] TeOMETPUUYECKUX 3aa4 U 3a7a4 APYTUxX y4eOHbIX MPEeIMETOB;
OIEpUPOBATh MOHATUSMM: MaTpuua 2x2 u 3x3, ompeneiauTesnb MaTpHULIbI,
TE€OMETPUUYECKUN CMBICT ONPENETUTENs;

- YMEThb MOJIEJIMpPOBaTh pPEAJIbHBIE CUTyallUM Ha $A3bIKE MaTEMAaTUKH;
COCTaBJISITh BBIPAKEHUS, ypPAaBHEHUS, HEPABEHCTBA M HX CHCTEMBI IIO
YCIOBUIO 3aJ]aul, MCCIEA0BAaTh NOCTPOECHHBIE MOJEIN C UCIOJIb30BAHUEM
anmaparta anreOpbl, HHTEPIPETUPOBATh MOITYYCHHBINH Pe3yJbTaT; CTPOUTH
MaTEeMaTHYeCKUe MOJEIH C TOMOUIbI0 TE€OMETPHUYECKHX TMOHATHI U
BEJIMYMH, PElIaTh CBSI3aHHbIE C HUMHU IPAKTHUYECKUE 3aJ1a4M; COCTABIISThH
BEPOSTHOCTHYIO MOJENTh M HMHTEPHPETUPOBATH MONYyYEHHBIH pe3yNbTarT;
pelars NpUKJIaJHbIE 3a7adyd CpeJCTBAMHU MaTEeMaTHYECKOro aHaiu3a, B
TOM YHCJI€ COLUAIBHO-3KOHOMHUYECKOT0 U (PU3NYECKOTO XapaKTepa;
-yME€HUE BBIOMPATh MOAXOASIIINNA METO /Ul PEeLeHUs 3a/1a4i; TIOHUMaHKe
3HaYMMOCTH MAaTEMAaTUKW B M3YYEHUH HPUPOAHBIX U OOLIECTBEHHBIX
MPOLIECCOB M SIBJIGHWH; YMEHHE paclo3HaBaTh NPOSBIEHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHHME NPUBOAUTH NPUMEPBl MaTEMaTHUYECKUX
OTKPBITHHA POCCUMCKON M1 MUPOBON MAaTEMaTUYECKON HAyKH

OK 02. Ucnoab3oBaTh
COBpPEMEHHBIE CPEACTBA
MOMCKA, aHAJIN3A U
HHTEpPNpeTanun
uHpopmanmnu, u
HH(popManOHHBIE
TeXHOJIOTUH JJIs1
BbINIOJIHEHH 32/1a4

B oOnactT 1LEHHOCTH HAy4yHOTO
MO3HAHUS:

-c()OpMHUPOBAHHOCTH
MHPOBO33PEHUSI COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd U OOIIECTBEHHOW NpPaKTHKH,
OCHOBAHHOTO Ha JHAaJOTe KYJIBTYD,
CTIIOCOOCTBYIOMIETO OCO3HAHHUIO.

- YMETb OTIEPHPOBATH MOHATUSIMHU: pallMoOHaIbHAast (PYHKITHS, TOKa3aTeIbHAas
¢byHkuus, — creneHHas — (QyHKuMsa,  Jorapupmuyeckas — QyHKIMS,
TpUrOHOMEeTpHUUueckue (yHKIUU, OOpaTHble (QYHKIUU; yYMEHHE CTPOUTh
rpaduKyd HM3y4eHHBIX (YHKIMH, HUCHOJB30BAaTh IpadUKU NPH H3Y4YECHHH
MPOIIECCOB M 3aBHCHMOCTEH, NMPH PEIICHUH 3a1a4 W3 JPYTUX YIeOHBIX
NpeaIMEeTOB M 3a/Jad M3 peaJlbHOW KU3HH; BbIpaXaTb (opMyIamMu
3aBHCUMOCTH MEX/y BeTHINHAMH,

- yMeTh ONEpPUPOBATh TMOHATHAMHU: TOXJIECTBO, TOXKJIECTBEHHOE




npogdeccuoHaIbLHOM
AeATeJIbHOCTH

CBoero Mecta B MNOJHMKYJIbTYPHOM
MUpE;

- COBEPILUEHCTBOBAHUE SI3bIKOBOW U
YUTATEIbCKON KYJIbTYpbI KaK
CpPEACTBA B3aMMOJCUCTBHUS MEXIY
JIOJIbMU U TTIO3HAHUS MUDA;

- OCO3HAaHME LIEHHOCTH Hay4YHOU
JIeATEIbHOCTH, HEPaBEHCTB,
OCYLIECTBIIATh IIPOCKTHYIO u
HCCIIEI0BATENBCKYIO  ACSTENbHOCTD
WHJVBHIyaJIbHO U B IPYIIIIE.

Osjajgenue YHHBeEpPCAJIbHbIMH
yuyeOHBbIMHU NMO3HABATEILHBLIMU
JelCTBUSIMU:

B) padora ¢ ungopmanuei:
- BIQJAETh HAaBBIKAMHU IOJIyYEHUs

uHpOpMaLUN U3  HMCTOYHUKOB
pasHbIX THUIIOB, CaMOCTOSATEIBHO
OCYLIECTBIATH  IIOMCK,  aHaJu3,

CHCTEMATH3aIHI0 ¥ WHTEPIPETAIHIO
UHPOPMAILIUK PA3JIMYHBIX BUIOB H
dbop™m mpeacTaBIeHUS;

- CO3/1aBaThb TEKCThl B pa3IMYHBIX
dbopmarax ¢ y4eTOM Ha3HAYEHUS
uH(pOopMaIuu u 1eNIeBOH
ayJIUTOpPUH, BEIOUPAst ONITUMAIIEHYIO
bopmy MIPEJICTaBICHHUS u
BU3YaJTU3aINH;
- OLIEHUBATh
JETUTUMHOCTh ~ WH(pOpMANnU, ee
COOTBETCTBHE MIPaBOBBIM u
MOpPaJTbHO-ITHYECKIM HOpMaM;

- UCIIOJIb30BATh CpeacTBa
MH(pOPMaILlMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
peleHnH KOTHUTHBHBIX,

AOCTOBCPHOCTD,

npeoOpa3oBaHue, ypaBHEHWE, HEPABEHCTBO, CHUCTEMa ypaBHEHUU U
HEPaBEHCTB, PAaBHOCWJIBHOCTh YPOBHEHH, HEpPaBEHCTB U  CHUCTEM,
paroHaIbHbIE, UpparMoHaIbHBIC, MOKa3aTelIbHbIE, CTEIEHHBIE,

norapupMUYECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHUS, HEPAaBCHCTBA U
CUCTEMBI; YMETh pPeIlaTh ypaBHEHUS, HEPABECHCTBA U CHCTEMBI C IIOMOIIBIO
pa3IMYHBIX TMPHEMOB; pEIIaTh YpPAaBHCHHS, HEPAaBEHCTBA M CUCTEMBI C
MapaMeTpoM; MPUMEHSTh YpPAaBHEHUs, HEPABCHCTBA, WX CHUCTEMBI IS
pelIeH s MaTeMaTUIESCKHX 3aj1ad ¥ 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKH U
pEalbHOM KU3HU;

- yMeTh CBOOOJIHO ONEPUPOBATH TOHSATHSIMH: JBWKCHHE, MapauIeIbHbIH
MEePeHOC, CHMMETPUS Ha IUIOCKOCTH W B TPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue TMOA00MsA, MOAOOHBIE (HUTYpBI; YMETh paclo3HaBaTh
paBHBIC W TMOAO0OHBIE (HUTYpH, B TOM 4YHCIIE B MPUPOJIC, HCKYCCTBE,
apXUTEKType; yMETh  HCIIOJIb30BaTh IEOMETPUYCCKHE  OTHOIICHUS,
HaXOJUTh TEOMETPUICCKUE BEIIMYUHBI (IJIMHA, YTOJI, TUIOIIAh, O0BEM) IIPH
pelleHUH 33124 U3 JIPYTHX YYCOHBIX IPEIMETOB M U3 PEabHOM KU3HU




KOMMYHUKATHUBHBIX U

OpTraHU3alMOHHBIX 3a1a4 c
co0JII0ICHHEM TpeOoBaHUI
SPrOHOMHUKH, TEXHHUKH
0E€30I1aCHOCTH, TUTHCHEL,

pecypcocOepeKeHus, MPaBOBBIX U
ITHYECKUX HOPM, HOpM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS

u 3aIUTHI nH(bOpMAaInY,
UHPOPMALIMOHHOM  0E3011aCHOCTH
JIMYHOCTH

OK 03. IlnanupoBarts H
peajn30BbIBATH
co0CTBEHHOe
npogecCHOHAIBHOE U
JIMYHOCTHOE pa3BHUTHE,
NpeInpUHUMATEbCKYI0
AeITeJIbHOCTh B
npodeccuoHaIbLHOM
chepe, HCIOIB30BATH
3HaHMA 110 (PpHAHCOBOM
rPaMOTHOCTH B
Pa3IHYHBIX KU3HEHHBIX
CUTYaIUsSAX

B obnactu 1yXOBHO-HPaBCTBEHHOTO
BOCIIUTaHUS:

- c(hopMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHWUS,
ATHUYECKOTO TIOBEICHUS;

- CHOCOOHOCTh OLICHUBATh
CUTyalluIO u IIpUHUMATh
OCO3HAHHbIE pelieHus,
OpPUEHTUPYACH Ha MOpajabHO

HPAaBCTBCHHBIC HOPMbI 1 ICHHOCTH;
- OCO3HaHHC JIMYHOI'0O BKJIaga B

[IOCTPOECHUE YCTOWUYHBOTO
Oynymuiero;
- OTBETCTBEHHOE OTHOLICHUE K

CBOMM pOAMUTENSAM U (WIK) APYrUM
YJIEHaM CEMbH, CO3JaHUI0 CEMbH Ha

OCHOBE  OCO3HAaHHOTO  HIPHUHATHUSA
LIEHHOCTE! CEMEHHON KU3HHU B
COOTBETCTBUU c TpaIuIUsIMU
Hapo1oB Poccuy;

OBananenue YHHBEPCAJIbHBIMH
peryJissTHBHbIMH

NeMCTBUAMMU:

a)caMOOpPraHu3aums:

- YMCTb OICPUPOBATL TMMOHATHUAMU: PAMOHAIBHBIC, HPPAMOHAJIBHBIC,

II0KAa3aTCIBbHBIC, CTCIICHHBIC, J'IOl"apI/I(l)MI/I‘leCKI/IC, TPUT'OHOMETPUYCCKUC
YpaBHCHHA U HCPABCHCTBA, UX CUCTCMBI;
- YMCTb OIICPHUPOBATDH INOHATHUAMMU: MHOI'OI'paHHHUK, CCUYCHUC

MHOTOTpaHHHKa, KyO, MapajuieNienuriesl, npu3Ma, nupamuja, (Qurypa u
MOBEPXHOCTh BpAICHUs, IINHIP, KOHYC, map, cdepa, ceueHus (QUrypsl
BpALIEHUs, IUIOCKOCTb, Kacaromascs cepsl, NWIMHAPA, KOHyca, TUIOMAb
MOBEPXHOCTH HHPaMUIBI, MPU3MBI, KOHYCA, IHIMHJPA, IUIOMAAb Chepsl,
o0beM KyOa, MpSAMOYroJIbHOTO Mapajuielenunena, MUpaMuabl, MPU3MBI,
LWINHApA, KOHYyca, IIapa; yMeHHe H300paxkaTb MHOTOIPAaHHUKH H
MOBEPXHOCTH BpAIEHHsI, UX CEUCHHS OT PYKH, C IOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB; YMETh Paclo3HaBaTh CUMMETPHIO
B IIPOCTPAHCTBE; YMETh PACIO3HABATH MPABIIIbHBIE MHOTOT DAHHUKH;

- YMeTh ONEpPHpOBATH MOHATUAMHU: NPSAMOYrojbHas CHCTeMa KOOpJIWHAT,
KOOpDAMHATHl  TOYKH, BEKTOpP, KOOPIHMHATHI BEKTOpa, CKAJISPHOE
MIPOU3BEICHNE, YTOJ MEXy BEKTOpaMH, CyMMa BEKTOpPOB, MPOU3BEACHUE
BEKTOpa Ha YHUCIIO; HAXOJUTh C I[IOMOIIBI0 H3YYEHHBIX (OPMYI
KOOP/AMHATBI CEpeIHbI OTPE3Ka, PACCTOSIHUE MEXAY IBYMsI TOUKaMHU




-  CaMOCTOATCIIBHO OCYHICCTBIIATH

MI03HABATEIBHYIO NeSITeTTbHOCTD,
BBISIBJISITH  MIPOOJIEMBI, CTaBUTh H
dbopmMyIupoBaTh COOCTBEHHBIC
3a/1a4¥ B

00pa3oBaTeNbHON JICATEIBHOCTH H
JKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIIHHO COCTAaBJISAThH ILJIAH
peiieHuss MpoOIEMBI  C  YUETOM

AMEIOIIUX CS pecypcos,
COOCTBEHHBIX  BO3MOJKHOCTEH H
MPEAIOYTEHU;

- J1aBaTh OLICHKY HOBBIM CUTYalUsIM;
croco0CTBOBaTh (DOPMUPOBAHUIO H
IPOSIBJICHUIO IIMPOKOW 3pYyIULIUHU B
pa3HbIX o0macTsax 3HaHUM,
MIOCTOSIHHO MOBBILIATH CBOM
0o0pa3oBaTeNbHbIl W KYyJIbTYpPHBIH
YPOBEHb;

0) CAMOKOHTPOJIb:

UCIIONIb30BaTh MPHUEMBI PeQIICKCHH
JUIsl OLIEHKM CHUTYyalluM, BbIOOpa
BEPHOI'O PELLIECHUS,

- yMeTb OLEHUBaTh pPUCKH U
CBOEBPEMEHHO ITPUHUMATD PEIICHHUS
[0 UX CHUKEHHUIO;

B) JMOLMOHAJIbHBIH HMHTEJIEKT,

NPeAnoJaarauuii
copMHPOBAHHOCTD:

BHYTPEHHEM MOTHUBAIWH,
BKJIIOUYAIOLIEN CTPEMIJICHHE K
JOCTIDKEHUIO LEIM U YCIIEXy,
ONTHUMMU3M, MHUIMATUBHOCTb,

YMEHHE JEWCTBOBAaThb, HUCXOAS W3
CBOHMX BO3MOKHOCTCH;
- OMIIaTHH, BKITIOYAIOIIEH




CIIOCOOHOCTH IIOHUMATh
SMOIMOHAIBHOE COCTOSHUE IPYTHX,
YYUTBIBATH €0 TMPU OCYIIECTBICHUH
KOMMYHHKAIMHK, CIIOCOOHOCTh K
COYYBCTBUIO M COTIEPSIKUBAHUIO;

- COIMATIBHBIX HAaBBIKOB,
BKJIIOUYAROIIUX CIIOCOOHOCTH
BBICTPANBATh OTHOIIIEHUS c
JNPYTUMH  JIIOJbMH,  3a00THTHCH,
MPOSBIATE HMHTEPEC M Ppas3periarh
KOH(JINKTHI

OK 04. D¢ dexTuBHO
B3aMMO/IeliCTBOBATH U
padoTathb B KOJJIEKTUBE
U KOMaH/1e

TOTOBHOCTh K  CaMOpa3BUTHIO,
CaMOCTOSTCILHOCTH u
CaMOOIIPEIEICHUIO;

-OBJIaJICHNE HaBBIKAMU  y4eOHO-
HCCIEN0BATENLCKON, MPOEKTHOU U
COIIMATLHOM JeSITEIHFHOCTH,

OBJagenune YHHBepPCAJbHBIMU
KOMMYHUKATHBHBIMU
JelCTBUSIMU:

0) coBMecTHasi 1eATEeJIbHOCTD:

- TOHMMaTb M  HCIOJB30BaTh
MPEUMYIIECTBA KOMaHIHOM 51
UH/IMBUYalIbHONU PabOTHI;

- TMPHUHHMATh LI COBMECTHOU
JEATEIIBHOCTH, OpPraHW30BBIBATH U
KOOpJAMHUPOBATh JEWUCTBUSA IO €€

JOCTHKEHUIO: COCTaBIIATh UTaH
JIEWCTBHH,

paclpenensiTte poJid C  y4ETOM
MHEHUH y4aCTHUKOB OOCYXIaTh

pe3ysbTaThl COBMECTHOM paboTHI;

- KOOPJWHUPOBATb M BBIOJIHATH
paboTy B YCIOBHUSIX peajbHOrO,
BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO

- yMeTb ONEpUpOBaTh MOHATUAMH: CIy4YalHBIM ONBIT M CIy4aiHoe
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; yMETh  BBIYHCIATH
BEPOSATHOCTh C MCIIOJIb30BAaHUEM TIpaUYeCKUX METOAOB; IPUMEHSTbH
(OpMyIIBI CIIOKEHUS M YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI
u GopMyibl NpU PEHICHUWH 33/a4; OLEHMBATH BEPOSTHOCTH peaJbHbIX
COOBITHI; 3HAKOMCTBO CO CIYYalHBIMU BEIIMYMHAMH, YMEHHE NPUBOIUTH
IpUMEPbl MPOSBICHUS 3aKOHA OOJBIIMX YHUCET B MPUPOAHBIX H
OOIIECTBEHHBIX SIBJIICHUSIX;

- yMmMeTb CBOOOJHO OIEpUPOBaTh MOHATUSAMHU: CTEHNEHb C LEJIbIM
MoKa3aTejieM, KOPEHb HATypalbHOH CTEIEeHH, CTENEHb C PalMOHAIBHBIM
MoKa3aTesieM, CTENeHb C JeMCTBUTENbHBIM (BELIECTBEHHBIM) ITOKa3aTeleM,
norapudm Yucia, CHHYC, KOCHHYC ¥ TAaHTE€HC IMPOU3BOJIBHOTO YHUCIIA;

- YMETb CBOOOJHO ONEpPUPOBATh MOHATUAMM: Ipaduk QyHKIUU, oOpaTHas
¢byHKIMSA, KoMOo3uius (QYHKUUH, JUHEWHas (QyHKUMSA, KBaJpaTU4HAS
byHKIH, CTEIeHHast byHKIMSA c LEJIbIM nokasaresem,
TPUTOHOMETPUYECKHE  (YHKIUH,  OOpaTHblE  TPUTOHOMETPHUYECKHE
¢GyHKIMHU, TTOKa3aTenbHas U Jorapudmuyeckas (QyHKIHUU; YMETb CTPOUTH
rpaduku QYHKIMHA, BEITOIHATH IpeoOpa3oBaHusl rpapUKOB (PYHKIIHI;

- YMETb HCIOJNb30BaTh rpaduku (YHKIUH U1 U3Y4EeHUs MPOLECCOB U
3aBHCUMOCTEH TpU pEIIeHUH 33a/1a4 U3 IPYTuX y4eOHBIX MPEIMETOB U U3

pCaHLHOﬁ KH3HH, BbIpaXXaTb (bOpMYJ'IaMI/I 3aBUCHUMOCTH MCKOAY
BCIIMYNHaAMU,
- CB060)1H0 OICpHUPOBATH NOHATUAMMU: YETHOCTb (bYHKI_II/II/I,

MEPUOJANYHOCTh (DYHKIIMHM, OTPaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GbyHKIHMH, SKCTpeMyM (QYHKIIMH, HAauOOJIbIlIee W HAWMEHbBIIEEC 3HAYCHUS




B3aUMOJCUCTBUS;
- OCYILIECTBIISATh MMO3UTHUBHOE
CTpPaTErunyecKoe IMOBECHHE B

Pa3INYHBIX CUTYalMsX, MPOSABIATH
TBOPYECTBO M BOOOpaKeHHE, OBITH
MHUIMATUBHBIM. Osaagenne
YHUBEPCAJIbHBIMH
peryJsiITHBHBIMH 1eiCTBUSIMH:

r) NpuHATHe ce0d M JAPYIuX

JIOeH:
- HpI/IHI/IMaTb MOTHUBBI U apr YMGHTBI
JIpYyrux JIIOACH TpH  aHAM3e

pe3yIabTaTOB ACSITEIBHOCTH;
- IpPU3HaBaTh CBOE NPABO W IPaBO
JIPYTUX JIIOJICH HAa OIIMOKY;

- pa3BHBaTh CIIOCOOHOCTh MTOHUMATh
MUP C MIO3UIMHU APYTOT0 YEIOBEKa

(GyHKIMU Ha TPOMEKYTKE; YMETh IPOBOJUTH UCCIIETOBaHUE (DYHKIINH;

- YMeTb HCIIOJIb30BaTh CBOWCTBA M TpapuKd (GYHKUUN U1 peLIeHHs
ypaBHEHM, HEPaBEHCTB W 3aJady C IapamMeTpamu; u300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTU MHOKECTBA PEIICHUN YPaBHEHU, HEPABEHCTB U
UX CUCTEM

OK 05. OcymecTBJIsAATh
YCTHYI0O U TUCbMEHHYI0
KOMMYHUKAIMIO HA
rocy1apcTBeHHOM
sa3bike Poccuiickon
denepanum ¢ y4eTomM
0oco0eHHOCTEH
COIHAJILHOTO U
KYJbTYPHOI'O
KOHTEKCTa

B o0J1acTn 3CTETHYECKOI0
BOCIIHTAHMSA:

- ACTETUYECKOE OTHOIIEHUE K MHPY,
BKJIFOYAsl 3CTETUKY OBbITa, HAYYHOTO
u TEXHUYECKOTO TBOPYECTBA,
criopta, TpyAa W OOIIECTBEHHBIX
OTHOIIICHUI;

- CHOCOOHOCTH  BOCHPHHHMMATH
pa3nuyHbIe BHUIbI HCKYCCTBA,
TPaAUIIUd U TBOPYECTBO CBOETO M
JIPYTUX HapoJiOB, OILYIIATh
SMOILMOHAIBLHOE BO3JICHUCTBUEC
HCKYCCTBA;

- yOeXKIEHHOCTh B 3HAYUMOCTHU JIJISI
JIMYHOCTH u o01IecTBa
OTE€YECTBEHHOTIO i MHPOBOTO
HCKYCCTBa, STHUYECKHX
KYJIBTYPHBIX TpaguInn 51
HapOJIHOTO TBOPYECTBA,

- YMETh OIEpUPOBaTh MOHATUSAMU: cpelHee apudmeTHdeckoe, MeluaHa,
HauOoJIbIlIee U HAaUMEHBIIEES 3HA4YCHHA, pasMax, JUCIICPCHA, CTAHAAPTHOC
OTKJIOHEHUE YHUCIIOBOrO0 HabOpa; yMEHHE WU3BIEKaTh, MHTEPIPETUPOBATDH
nHOpPMAIIHIO, TPEICTABICHHYIO B TAaOMUIaX, HA JUarpaMmax, rpadukax,
OTPa)KAIOIYK CBOMCTBA pPEAJBbHBIX INPOLECCOB W SIBICHUMN; MPEICTaBIIATH
nH(pOpMaLIMI0O C TOMOIIBI0 TaOJaMIl W  JuarpamMm; HCCIeI0BaTh
CTaTUCTMYECKHE [aHHbIEe, B TOM 4YHCJIE C HPUMEHEHMEM TIpapHUuecKux
MCTOOOB U 3JICKTPOHHBIX CPCIACTB;

- yYMEeTb ONEpUPOBaTh MOHATHAMM: TOYKA, MpsAMas, IJIOCKOCTH,
MIPOCTPAHCTBO,  JABYIPaHHBIM  Yroji,  CKPELIMBAIOLIMECS  NpPsMBbIE,
NapajuIeIbHOCTh U TEPHEHAUKYIAPHOCTh NPSAMBIX M IUIOCKOCTEH, YIoj
MEXIy NPSIMBIMHM, yroJl MEXAY MNPSAMOW M IUIOCKOCTBIO, YTOJ MEXAY
IJIOCKOCTSIMHU, PAcCTOSIHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSIHUE MEXIY
MIPpsAMBIMHA, PACCTOAHUC MCKAY ITIIOCKOCTAMU,

- YMETh MCIIOJIb30BaTh MPU PEIICHUH 3a/1a4 U3yuyeHHbIE (DAKThl U TEOPEMBI
IJIAaHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOILIET0 MUPa




- TOTOBHOCTb K CAMOBBLIPAKCHUIO B
Pa3HBIX BHUaax HCKYCCTBaA,
CTPCMIJICHHUC TMPOABJIAAITL KadCCTBaA
TBOp‘IGCKOﬁ JIMYHOCTH,

OBJaanenue YHHBEpPCAJIbHbIMHA
KOMMYHUKATHBHBIMHU
NefiCTBUSIMU;

a) o01eHue;

- OCYHICCTBJIATH KOMMYHHUKAIIUU BO
BCeX cdepax KHU3HH;

- pacro3HaBaTb  HeBepOaJbHBIC
cpeAcTBa  OOIIEHUS,  ITOHUMATh
3HAUYCHUC conraJIbHbIX 3HAaKOB,
pacrio3HaBaThb HPENOCHIIKI
KOH()JTMKTHBIX CUTYyalHil "
CMSr4aTh KOH(IUKTHL;

- Pa3BEpHYTO U JOIMYHO H3JIaraTh

CBOIO TOUKY 3peHus c

UCIIO0JIb30BaHUEM A3BIKOBBIX

CpEACTB
OK 06. IIposiBasATh - OCO3HaHUE 00y4JarIUMHUCS | - YMETh OINEPUPOBATH MOHATUSAMU: MPSMOYIrOJbHAs CHUCTEMa KOOpPJIMHAT,
rpakKIaHCKO- POCCHICKOMN IPaXJIaHCKOW | KOOpAMHATBI  TOYKH, BEKTOp, KOOPAMHATBI  BEKTOpPA, CKAJSIPHOE
NATPHOTHYECKYIO UJEHTUYHOCTH; MIPOU3BEACHUE, YTOJI MEXAY BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEIECHUE
NMO3HMIHIO, - LeJICHANpaBICHHOE  pPa3BUTHE | BEKTOpa Ha YHCJIO; HAXOAWTh C TIOMOLIBIO H3YyYEHHBIX (opmyl
AEeMOHCTPHUPOBATh BHYTPEHHE! MO3ULMH JTUYHOCTH HA | KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSTHUE MEXKY ABYMsI TOUKaMHU;

OCO3HAHHOC MMOBEICHUC
Ha OCHOB¢

OCHOBE JIyXOBHO-HPAaBCTBEHHBIX
LEeHHOCTEN HaponoB Poccuiickoit

- YMCTH BBI6I/IpaTB HO,Z[XOI[SIIJ_[I/II\/’I H3y‘leHHBIfI MCTO AJId pCHICHUA 3ada4H,
pacro3HaBaTb MAaTCMATHUYCCKUC q)aKTBI n MareéMaTHU4CCKUEC MOJCIN B

TPAAULMOHHBIX @denepanuy,  UCTOPUYECKMX M | IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B HICKYCCTBE;
o01ede10BeYeCKUX HallMOHAIbHO-KYJIBTYPHBIX YMEHHUE NMPUBOIUTH NPUMEPHI MAaTEMAaTHYECKUX OTKPBITUM POCCUHCKOW U
HEeHHOCTel, B TOM 4ncje | Tpaguuuid, GopMUpPOBaHUE CUCTEMBI | MUPOBOW MaTeMaTHUECKOM HAyKH.

€ y4eToM 3HAYUMBIX IIEHHOCTHO-CMBICIOBBIX | YMETh ONEPUPOBATH MOHATUSIMMU: CIYYalHBIN ONBIT U Cily4ailHoe coObITHE,
rapMOHU3ALMHU YCTaHOBOK, BEPOSITHOCTh CIIy4altHOTO COOBITHS; YMETb BBIYHMCIATH BEPOSTHOCTH C
MEKHALMOHAJIBHBIX U AHTUKOPPYIIIMOHHOTO UCIOJIb30BaHNUEM TpaUUECKUX METO/0B; MPUMEHITh POPMYIIbl CIOKEHHS
MEKPeJUTHO3HbIX MHUPOBO33PEHHS, U YMHOXEHMS BEpOSATHOCTEH, KOMOMHATOpHBIE (akThl U (QOPMYIBI MpH
OTHOILIICHHH, IIPABOCO3HAHUS, HKOJIOTUYECKOM | pelIeHUH 3a/1a4; OL[EHUBATh BEPOSATHOCTU PEAbHBIX COOBITUI; 3HAKOMCTBO
NPUMEHSATHh CTAHAAPTHI | KYJIbTYpPhl CIIOCOOHOCTH CTaBUTh | CO CIy4alHBIMHM BEJIMYMHAMU; YMEHHE NPUBOJUTH NMPUMEPHI MPOSBICHUS




AHTHKOPPYNLIMOHHOIO
NnoBeJAeHUsl

eI U CTPOUTD )KU3HCHHBIC IJIAHBI;

B JacTH rpak1aHCKOTO
BOCIIUTAHUS:
- OCO3HaHUE CBOMX
KOHCTHUTYITUOHHBIX npas 51
00s13aHHOCTEH, yBaO)KEHUE 3aKOHA H
MIPABOIIOPSIKA;
MPUHSITHE TPaUIIHOHHBIX
HAIlMOHAJIbHBIX,
00I11eYeIOBEYSCKUX
T'YMaHHUCTUYECKUX i1
JIEMOKPATHYCCKUX [IEHHOCTEH;
TOTOBHOCTD POTUBOCTOSITh
HJIEOTIOTHH IKCTPEMHU3MA,
HaI[MOHAJIM3Ma,
KceHodoOuu,
JTUCKPUMHUHAIIMA TI0 COIUATBHBIM,
PEIIMTHO3HBIM, pPacoBbIM,

HallMOHAJIbHBIM IIPHU3HAKaAM;
- TOTOBHOCTb BCCTH COBMCCTHYIO

JIEATEIbHOCTD B HHTEpecax
TPaKIaHCKOTO o01ecTBa,
y4acTBOBaTh B CaMOYIpPAaBICHUU B
00111e00pa3oBaTENHHOM

OpraHMU3aIHi U JETCKO-FOHOIIECKUX
OpTaHM3aIHsIX;

- yYMEHHE B3aWMOJICWCTBOBATh C
CONMaJIbHbBIMHAU HHCTUTYyTaMH B
COOTBETCTBUHU C UX (PyHKIUAMU
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTapHOU W
BOJIOHTEPCKOM JI€SITEBLHOCTH;
MaTPUOTHYECKOTO BOCTIUTAHUS:

- chOpPMHUPOBAHHOCTh POCCUUCKOM
Tpa)XTaHCKOU UJCHTUYHOCTH,
MNaTpuoOTU3Ma, YBAKCHHA K CBOCMY

=

3aK0Ha OOJIBIINX YKUCET B MMPpUPOIHBIX U 06H.[€CTB€HHBIX SIBJICHUAX




HapoJly, YyBCTBa OTBETCTBEHHOCTH
nepen PonnHOM, TOpaOCTH 3a CBOM
Kpai, cBOX0 PonuHy, CBOU SA3BIK U
KyJbTYpy, HpPOIUIOE M HACTOSIICE

MHOTOHAIIMOHAJILHOTO Hapoja
Poccuu;

IIEHHOCTHOE OTHOILICHUE K
roCyJIapCTBEHHBIM CHMBOJIaM,

HCTOPUYECKOMY U  IPUPOTHOMY
HACJIEUIO aMSTHUKAM, TPaJAULIUIM
HapoaoB Poccumn, AocTHKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUAX U TPYAE;

- ueiHast yOeXKACHHOCTD,
TOTOBHOCTb K CIY’KCHHMIO W 3aIUTE
OreuecTBa, OTBETCTBEHHOCTH 32 €r0

cynb0y; OCBOCHHBIE
O0yYarOIIUMHUCS  MEXITPESIMETHBIC
TIOHSATHUS " YHUBEPCAIbHbIC

y4eOHbIe JecTBUS (perysiTHBHBIC,
NIO3HABaTeJbHEIE,
KOMMYHUKaTHBHBIE);

- CIIOCOOHOCTB MX HCIIOJIb30BAHUS B
IIO3HABATEIIBHOW W COLMAIbHOMU
NpaKTHKE, TOTOBHOCTb K
CaMOCTOSTEIIFHOMY TUTAHUPOBAHUIO
" OCYIIECTBIICHHIO yueOHO
JeSTEIbHOCTH, OpraHHU3aIlUH
yueObHOro COTPY/HUYECTBA c
NearorHYeCKUMU  Pa0OTHUKAMHU U
CBEpCTHUKAMH, K YYaCTHIO B
HOCTPOCHHUH WHTUBHyaJIbHON
00pa3oBaTeIbHON TPAEKTOPHU;

OK 07. ConeiicTBOBaTH
COXpaHEHHIO
OKPpY:Kalolel cpeabl,

HE MIPUHUMATH JIeHCTBYS,
MIPUHOCSIINE BPET
OKpYKarollei cpese;

- YMeTh OIEpPHpOBATh MOHATUAMHU: (DYHKIUS, HeNpepblBHAs (QYHKIUS,
MIPOU3BOJIHAS, TIEpBOOOpa3Hasi, ONpe/ieJIeHHbIH UHTEerpall; YMETh HaXOIUTh
MPOM3BOJIHBIE  JJIEMEHTAPHBIX  (QYHKIUH, HCIONb3ys  CIPABOYHbBIE




pecypcochepexeHnIo,
NMPUMEHATH 3HAHUSA 00
W3MEHEHUM KJIuMAaTa,
NPUHIUIBI
0epexInBOro
NPOU3BOJCTBA,
3¢ppexTUBHO
IelcTBOBATEH B
Ype3BbIYAIHBIX
CUTYaUMAX

YMETh [IPOTHO3UPOBATH
HeOIaronpusiTHhIC

9KOJOTHYCCKHUEC IIOCIICACTBUSA
peIIPUHIMAEMBIX

JIEHCTBUM, IPEAOTBPALLATD UX;

- pacIIMpUTh ONBIT ACATEIBHOCTH
JKOJIOTMYECKOU

HaIlPaBJICHHOCTH;

- paspabaThiBaTh IUIAaH pELICHUSA
npoOiieMbl €  y4eToOM  aHalu3a
UMEIOIIMXCA ~ MaTepUaJbHBIX U
HEMaTepUalbHBIX PECYPCOB;

- OCYIICCTBIISTH 1IeJICHANPABICHHBIN
MOMCK  IIepeHoca  CPeACTB U
croco0oB JEHCTBUS B
npohecCHOHANBHYIO Cpey;

- yMeTh TIEPEHOCUTHh 3HAHUS B
MIO3HABATEJIBHYI0O M IPAKTUYECKYIO
00J1aCTH KU3ZHECATEIILHOCTH;

- IpemaraTb HOBBIE ITPOEKTHI,
OLICHUBAaTb UJEUM C  IO3HULUHU
HOBU3HBI, OPUTMHAJIBHOCTH,

HpaKTquCKOﬁ 3HAYUMOCTH,

- 1aBaThb OLICHKY HOBBIM CUTYyalUsIM,
BHOCHTB! KOPPCKTUBBI B
JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBUC PC3YJILTATOB LCIAM

MaTepHalibl; HCCIEOBAaTh B MPOCTEHINIMX Ciydasx (YHKIUH Ha
MOHOTOHHOCTb, HAaXOAWTb HAWOOJBIINE W HAMMEHBIINE 3HAYCHUs
(GyHKUMN; CTPOUTH TpaUKH MHOTOYJICHOB C HCHOJIB30BAaHHMEM ammapara
MaTEMaTUYECKOI0 aHaIN3a; IPUMEHATh IPOU3BOIHYIO IIPU PEILIECHUN 3a1a4
Ha JBW)XKEHME;, pelarb [PaKTUKO-OPUEHTHUPOBAaHHBIE 3aJayd  Ha
HauOoJIbIINE U HAaUMEHBIINE 3HAUCHMsI, HA HAXOX/IEHUE IIyTH, CKOPOCTU U
YCKOPEHUS;

- YMETh ONEpUPOBATh MOHATUSAMU: BHKEHUE B IPOCTPAHCTBE MOAOOHBIE
¢urypsl B  NPOCTPAHCTBE, HCIOJB30BATH OTHOMIICHWE  IUIOMIAJCH
MIOBEPXHOCTEN 1 00BEMOB IOJJOOHBIX (GUTYp IIPU PELICHNUH 3a7aY;

- YMETb BBIYUCIIATH F€OMETPUUECKHUE BEIMYMHBI (UIMHA, YroJj, IUIOAlb,
o0beM, IUJIOLIAJb IOBEPXHOCTH), HCIOJIB3Ysl H3Yy4eHHbIe (OPMYIbl U
METO/IbI

1 . .
VYka3bIBaloTCs IMYHOCTHBIC U MeTanpeaMeTHbIe pe3ynbTaThl n3 ®I'OC COO (B nocnenueit pegakuuu ot 12.08.2022) B oTriaronbsHol hopme,
opMHpyeMBbI 00111e00pa30BaTeIbHON TUCIUITITMHON
JlucuuniauHapHble (IpeIMeTHBIE) pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHHU € UX MOJHBIM nepeueM Bo I'OC COO (B nocneanel perakiuu oT

12.08.2022)




2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1 O0beM JMCHUIIMHBI M BH/IBI Pa00ThI

O0beM NUCHUIUIMHBI U BUJBI paOOThHI Tab6muna 2
. Oo0bem B
Bup yueOHoii paboTbl
qacax
O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 340
BT. Y.
OCHOBHOE cOJIepKaHue 252
BT. U..
TEOPETUIECKOE O0yUeHUE 218
NPAKTUYCCKUC 3aHITHUS 34
2. IlpodeccuoHaIbHO OPHEHTHPOBAHHOE COJep:KaHUe (coaeprkaHue 56
NMPHUKJIATHOT0 MOIYJIA)
BT. 4..
TEOpETUUYECKOe 00yUeHUe
NPAKTUYECCKHUE 3aHATHS 56
KoHTposbHBIC pabOTHI 24
IIpome:xyTouHas arTecTanus (3K3aMeH) 8




2.2. TemaTnueckuii nu1an u coaepxkanne Jucuunauabl CO0.02.01 MaremaTnka

Temarnueckuii nad u coaepxkanre aucuumimasl COO.02.01 Martemartnka Tabaua 3
HaumeHoBaHue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Popmupyembl
pa3/ieJioB M TeM J1a0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAY.JIb (MIPH HAJTHYNH) 4acoB e

KOMIIeTeHIIHH
1 2 3 4
OcHoBHoOe coJep/kaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20

Tema 1.1 Copnepxxanue yueOHOIro MaTepuasa 2

Lenp n 3anaun ba3oBble 3HaHUS ¥ YMEHUS IO MaTEMAaTHKE B MPOPECCUOHAIBHON U B IIOBCEIHEBHON JEATEIbHOCTH

MaTeMaTHKH IIpH KoM0uHMpOBaHHOE 3aHsITHE OK 01, OK 02,

OCBOEHHU OK 03, Ox 04,

CHEeNHAJILHOCTH OK 05, OK 06,

Tema 1.2 Conepsxanne y4eGHOro MaTepHaJIa 2 OK 07

Yuciia v BoIuMCJIeHHs. | JIeWCTBUS Ha/ MONOXKUTEILHBIMUA U OTPUIATEIILHBIMH YHCIIaMHU, OOBIKHOBEHHBIMH U JECATUYHBIMA

Breipa:keHuss un JIPOOSIMH.

npeodopa3oBaHuA JleiicTBus co creneHs My, GOPMYITBI COKPAIICHHOTO YMHOXCHUSI.

Kom0uHUpOBaHHOE 3aHATHE

Tema 1.3 Coaep:xanue yue0HOro MaTepHaJia

IIpoueHnTHbIE [IpocTbie MPOIEHTHI, pa3HbIe crTOCOObI X BhIYMCICHUS. CII0KHBIE TIPOIICHTHI 2

BbIYHCJIEHHUS IIpakTHYecKoe 3aHATHE 2

Tema 1.4 Conep:xanue yueOHOTro MaTepuaJia 2

YpaBHeHus u JluneliHble, KBaJIpaTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHsI 1 HEPAaBEHCTBA

HepaBeHCTBa IIpakTHyeckoe 3aHATHE

Tema 1.5 Conep:xanue yueOHOTro MaTepHaJia

Cucrembl ypaBHeHUH CriocoOb! perieHust cucTeM JMHEHHbIX ypaBHeHHH. [loHsTus: matpuna 2x2 u 3x3, onpeaenureib

HEPaBeHCTB maTpulibl. Meton ["aycca. CucteMbl HeMMHENHBIX ypaBHEHHH. CHCTEMBbl HEPABEHCTB 4

IpakTHyecKoe 3aHsATHE 2

Tema 1.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COIePKAHUE TPUKJIATHOTO MOTYJIS)

I'eomeTpust Ha Buas! mutockux ¢uryp u ux miomuias.

IUIOCKOCTH [TpakTHKO-OpHEHTHPOBAHHBIC 337]a9U B KYpCce T€OMETPHH Ha IIOCKOCTH

IpakTHyecKoe 3aHsATHE 2

Tema 1.7 Copepxanue y4eOHOIo MaTepuasa

BxoaHoi KOHTPOJIb Brruncnenus u npeoOpa3oBanusi. Y paBHEHMs U HEPaBEHCTBA. [ 'eoMeTpus Ha TNIOCKOCTH

IpakTHyecKoe 3aHsATHE 2




Pa3nea 2. Crenenn u kopuu. CreneHHast QyHKIusI

18

Tema 2.1 Copepxxanue y4yeOHOro MmarepuaJia 4
Crenennas pynkuus, | [loHstre KOpHS n-oil CTENEHH W3 JNEHCTBUTEIHLHOTO 4ucia. DyHKIUU y = VX ux ceoiictsa n
ee CBOMCTBA rpa¢uku. CBOMCTBA KOPHS N-0 CTENEHU

KomOunupoBaHHOe 3aHsITHE OK 01, OK 02,
Tema 2.2 Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 03, OK 04,
IIpeoOpa3oBanue [IpeoOpazoBanre upparmoOHAIBHBIX BBIPAKESHUN OK 05, OK 07
BBIPAKeHHUH ¢ KomOuHupoBaHHOe 3aHATHE
KOPHAMMU N-0H
CTerneHu
Tema 2.3 Coaep:xanue yueOHOIro MaTepuaJia 2
CBolicTBa cTEneHH ¢ [TonsiTre cTeTIeHH C JMIOOBIM PAallMOHAIBHBIM TMOKa3zareneM. CTeneHHbIe (YHKIMH, UX CBOWCTBA U
PAlMOHAJILHBIM H rpaduku
JIeHCTBUTETbHBIM Kom0nnnpoBanHoe 3ansitue
NoKAa3aTeJIIMH
Tema 2.4 Coaep:xxanue yueOHOro MaTepuaJia
Pemenne PaBHOCHIIBHOCTH MppaIIMOHAIBHBIX YPABHEHUN U HEPABEHCTB. METObI UX pelIeHUsI.
HPPaLMOHAJIBHBIX Perennie nppaiinoHanbHbIX ypaBHEHUI 1 HEPABEHCTB 2
ypaBHeHMii U IIpakTHyeckoe 3aHsATHE 2
HEPABEHCTB
Tema 2.5 Copepxxanue yueOHOro Mmarepuasa
Crenmenun u kopHu. | Onpenenenue creneHHol (yHkuuu. Vcnonb3oBaHue ee CBOWCTB NIpU PELICHUH YPaBHEHUH U 2
CrenenHnasi pyHKIMA HEPABEHCTB

KonTposbHas padora 2

Paznea 3. Iloka3areabHasi pyHKumus 18

Tema 3.1 Copepxanue yuyeOHOro Mmarepmuasa OK 01, OK 02,
Iloxka3aTenbHas CreneHb ¢ IPOU3BOJIBHBIM JIEHCTBUTENBHBIM MOKa3aTeneM. OnpezeneHye nokasareabHON GyHKINH, 4 OK 03, OK 04,
(dyHKuMs, ee cBolicTBa | ee CBOHCTBAa W rpaduk. PemeHne mokazaTeslbHBIX YpaBHEHMH (QYHKIHMOHAIbHO-TpapUUEeCKUM OK 05, OK 07

METOIOM

KomOunupoBaHHOe 3aHsITHE

Tema 3.2
Penienune

Conep:xanue yueOHOro MaTepuaJia

Pemenne mokasaTelnbHBIX ypaBHeHHﬁ MCTOJJOM YpaBHUBAaHHA HOKaBaTeJIeﬁ, METOJOM BBCACHUA




NMOKAa3aTeJbHbIX HOBOM IEpeMEHHOW, (YHKIHMOHAIBHO-TPAQUUECKUM MeTOJIOM. PelleHne moKa3aTelbHbIX 6
YPaBHEHUIl U HEpPABEHCTB
HEPABEHCTB IIpakTHyeckoe 3aHsATHE 2
Tema 3.3 Conep:kanue y4eOHOT0 MaTepuaJia
Cucremsl Pewenne cucreM nokasaTenbHbIX YPaBHEHUI 4
MOKA3aTeJbHBIX Kom0nnnpoBanHoe 3ansiTue
yYPaBHEHUI
Tema 3.4 Coaep:xanue yueOHOro MaTepuaJia
Pemenue 3aja4. | Pelienne mokasaTenbHbIX ypaBHEHUN METOJOM ypaBHMBAaHMs IOKa3aTelell U METOAOM BBEICHUS
IHokazaTenbHas HOBOM IIEpeMEHHOMN. PelreHne rnokasarenbHbIX HEPABEHCTB
pynxknus KonTposbnas padora 2
Paznen 4. Jlorapudmpl. Jlorapupmudeckass pyHKIus 30

Tema 4.1 Coaep:xanue y4e0HOro Mmarepuasia OK 01, OK 02,
Jlorapugm yucia. Jlorapudm gucina. JlecATHIHBIA U HATYPATBHBIN JTOTapu(MBI, YUCIIO € 4 OK 03, OK 04,
JlecATHYHBII 1 KoMOMHHPOBaHHOE 3aHATHE OK 05, OK 07
HATYpPaJbHbIN
Jorapu(pmsl, YUCJI0 €
Tema 4.2 Coaep:xxanue yueOHOro MaTepuaJia
CaoiicTBa CsoticTBa norapudmo. Oneparus J1orapudMupoBaHus. 4
Jorapugmos. IIpakTH4eckoe 3aHATHE
Onepanus 2
JorapugpmupoBanus
Tema 4.3 Conep:xxanue yueOHOro MaTepuaJia
Jlorapudmuueckasn Jlorapudmmueckas GyHKIUS U ee CBONCTBA 4
¢bynkums, ee cBoiicTBa | KoMOMHUPOBAaHHOE 3aHSITHE
Tema 4.4 Pemienne Conep:xxanue yueOHOro MaTepuaJia
JorapupmMu4ecKkux [Tonstue norapudmuyeckoro ypaBHeHus. Omnepaiysi NOTEHIMPOBAaHUSA. Tpu OCHOBHBIX METOJA
YPaBHEHMH U peleHus Jorapu(pMUUECKUX YpaBHEHHH: (YHKIHMOHAIBHO-TpauIecKuii, METOA MOTEHLIUPOBAHMS, 6
HEPABEHCTB METOJ BBEJICHHUs HOBOH nepeMeHHoM. Jlorapudmuieckrue HepaBeHCTBA

IIpakTH4eckoe 3aHATHE 2
Tema 4.5 Coneprkanue y4eOHOT0 MaTeprana 2
Cucremsl ANTOPUTM pelIeHHs] CUCTEMBbl YypaBHEHHH. PaBHOCHIBHOCTH JOrapupMUUYECKHUX YypaBHEHHH U

JorapupmMmuyecKknx

HEpPaBEHCTB




YPaBHeHUil

KomOunupoBaHHOe 3aHsITHE

Tema 4.6
Jlorapugmsbl B
npupo/e U TeXHUKe

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COepKaHMe (COepPKAHUE MPUKJIATHOTO0 MOIYJIs1)

[Tpumenenue norapudma. Jlorapudmudeckas cnupans B npupoze. Ee marematuueckue cBOHCTBa

IIpakTnyeckoe 3ansiTue

Tema 4.7 Coaep:xanue yueOHOro MaTepuaJia 2
Pemenue 3anau. Jlorapudmuueckas GpyHkuus. Pemenne npocreimmx gorapuMUIecKiux ypaBHEHUH
Jlorapugmsi. KonTposbnas padora
Jlorapudpmuueckas
byHkuus
Paspean S. OcHoBbI TpUroHoMeTpun. TpuroHomerpudeckue PyHKUMH 40
Tema 5.1 Conep:xanue yueOHOro MaTepuaJia
Tpuronomerpuyeckue | Paguannas mepa yrna. IIoBopoT TOukum BOKpYr Hayana koopauHaT. OnpeneneHue CcuHyca, 4
pynkuun KOCHMHYCa, TAHI'€HCAa M KOTaHIeHCa. 3aBHUCHUMOCTb MEXAY CHHYCOM, KOCHHYCOM, TQHI'€HCOM U OK 01, OK 02,
NPOU3BOJILHOIO yIJIa, KOTaHT'€HCOM OJHOI'0 U TOTO XK€ yria OK 03,
uucia. Pagnannas u Kom0nnnpoBanHoe 3ansitue OK 05, OK 06,
rpaaycHasi Mepa yrJja OK 07
Tema 5.2 Coaep:xanue yueOHOro MaTepuaJia
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O U - O. 4
TPUIOHOMETPUYIE DopmyJIbl IPUBEACHUS
CKHE TOXKIECTBA. KomOnnnpoBanHoe 3ansitue
Dopmy.Jibl
NpHUBeICHUs
Tema 5.3 Conep:xxanue yueOHOro MaTepuaJia
Cunyc, kocunyc, Cymma u pazHOCTh cuHycoB. CymMma M pa3HOCTb KOCMHYCOB. CHHYC M KOCHUHYC JBOWHOTO YIJIA.
TAHT€HC CYMMBbI B @opMynbl  MOJIOBUHHOTO yria. [IpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKHUX (DYHKIHUI B 6
Pa3HOCTH ABYX YIJIOB NpOM3BEACHUE M MpOoU3BeAeHUs B cymmy. IIpeoOpa3oBaHus NMPOCTEHIINX TPUTOHOMETPUUYECKHUX
Cunyc 1 KocHHYC BBIp)KEHU I
JABOMHOIO yrJja. IpakTHyecKoe 3aHATHE 5
Dopmy.Jibl
NMOJIOBHHHOIO yIJIa
Tema 5.4 ®ynkuun, ux | Cogepxkanue y4eOHOro Mmarepmuasa 2

cBoiicTBa. Crnocoobl

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHKIuil. YETHOCT, HEUETHOCTD, MEPUOAUYHOCTD
¢byukuii. CrnocoOs! 3aganus GyHKIUN




3ajaHusA PYHKIUH

KomOunupoBaHHOe 3aHsITHE

Tema 5.5
Tpuronomerpuyeckue
(pyHkuum, ux cpoicrea
u rpadpuku

Conep:xaHnue yueOHOIro MaTepuasa

Ob6nactp ompeneneHuss ¥ MHOXECTBO 3HAYCHHUH TpUroHOMeTpuyecknx (yHkiumid. YETHOCTS,
HEUETHOCTh, MEPUOJUYHOCTD TPUTOHOMETpHUYecknX (yHKuui. CBoiicTBa U rpaduku GyHKIMNA y =
COS X, y=sin X, y =tg X, y = ctg X.

KOMﬁI/IHHPOBaﬂﬂoe 3aHATHE

Tema 5.6 Conep:xanue yueOHOro MaTepuaJia

IIpeoGpa3oBanue Cixatue u pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIMIA.

rpadpuxosn [Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

TPUTOHOMETPHYECKHX | KoMOMHHUpOBaHHOE 3aHTHE

pynxumit

Tema 5.7 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEePKAHUE PUKJIATHOTO MOAYJISA)
Onucanne Hcnonp30BaHre CBOMCTB TPUTOHOMETPHUECKUX (DYHKIIHH B MPodecCHOHANBHBIX 3a/1adax
NPOU3BOACTBEH IIpakTH4eckoe 3aHsATHE

HBIX MPOIECCOB
¢ MOMOIIBI0

rpadpukos

byHxumit

Tema 5.8 Conep:xxanue yueOHOTro MaTepuaJia

OopartHbIe OO6patHble TpUroHoMeTpuyeckue GyHkiuu. Mx cBoiicTBa u rpaguku

TPUTOHOMeETpHUYe Kom0unnpoBanHoe 3aHsiTue

ckre pyHKIUH

Tema 5.9 Conep:xxanue yueOHOro MaTepuaJia

Tpuronomerpuyeckue | YpaBHeHHe cOos X = a. YpaBHEHHME Sin X = a. YpaBHeHHME tg X = a, ctg X = a. Pemenue

YPABHCHHSA U TPUTOHOMETPUUECKHUX YPaBHEHHH  OCHOBHBIX  THIIOB: pocTeimme

HEPAaBEHCTBA TPUTOHOMETPUUECKHE YPaBHEHHs, CBOJAIIUECST K KBaJIpaTHbIM, peraeMble
pa3I0KEHUEM Ha MHOXKUTENH, OHOpoAHbIE. [[pocTelinie TpUroHoMETpUIECKHE HEPABEHCTBA
IIpakTH4yeckoe 3aHsATHE

Tema 5.10 Coaepxanue y4eOHOro MaTepuasa

Cucremsl CucTemsbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUI

TPUTOHOMeTpUYECKHX | KomMOMHUpPOBaHHOE 3aHSITHE

yYpPaBHeHHH




Tema 5.11

Conep:kaHue y4eOHOT0 MaTepHuaJia

Pemenue 3agau. [IpeoOpa3zoBanre TPUTOHOMETPHUECKUX BBIpOKCHHH. PelieHne TpuroHoMeTpuuecKknux ypaBHCHUH 1 2
OcHoBBI HEPABEHCTB B TOM YHUCJIE C UCTIOJIb30BaHUEM CBOMCTB (DYHKIIUH.
TPUTOHOMETPHUH. KonTposbHas padora 2
Tpuronomerpuyeckue
byHkunn
Paznen 6 IlpsiMble M NJIOCKOCTH B NPOCTPAHCTBE 18

Tema 6.1. Copnepxxanue yueOHOIro MaTepuasa 2
OcHoBubie mnonaTHsa | [Ipenmer crepeomerpun. OcHOBHBIEC OHTHS (TOYKA, IPSAMast, INIOCKOCTh, IPOCTPAHCTBO).
cTepeoMeTpHH. OCHOBHBIE aKCHOMBI CTEPEOMETPHH. IlepeceKkaromuecs, mapauieIbHbIE U CKPEIMBAOLINECS OK 01, OK 03,
Pacnosioxxenue npsimbie. [Ipu3Hak ¥ CBONCTBO CKpEHIMBAOMIMXCS NPIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE OK 04, OK 07
NPSIMBIX U IUVIOCKOCTeH | QUTypEHIL.

KomOuHupoBanHoe 3aHsiTHE
Tema 6.2. ConepxaHue y4eOHOro MaTepuasa 2
IMapaniaeabHOCTH [TapannensHbie mpsiMas u mwockocTh. Onpenenenue. [Ipusnak. CBoiicTBa (C 10Ka3aTETBLCTBOM).
NPSAMBIX, IPAMOH 1 [Tapamnensubie mwiockoctu. Onpenenenue. [Ipusznak. CBolicTBa (¢ JoKa3aTeabCcTBOM). TeTpasap u
IVIOCKOCTH, ero aneMenTsl. [lapamnenenunen u ero snemMeHTsl. CBOICTBa MPOTUBOIIOJIOKHBIX IPpaHel U
IUIOCKOCTEel JquaroHanen napauienenunena. [locrpoenue ceuennii. Pemenne 3amay. 2

KomOunupoBanHoe 3aHsiTue
Tema 6.3. Conep:xanue yueOHOTo MaTepHaJia 2
Hepnenaukyasaprocrs | [lepnennukynspHeie npsmsele. [lapamiensHbie npsiMble, TEpIEHAUKYISPHbBIE K TUIOCKOCTH. [Ipr3Hak
NPSAMBIX, IPAMOH 1 NEePHEHANKYISIPHOCTH IPSIMOM U MIIOCKOCTH. J[0Ka3aTeabCTBO.
IJIOCKOCTH, [lepniengukynsap u HakioHHas. [lepnenaukymspHble mIockocTU. [Ipu3Hak neprneHIuKyaspHOCTH
MJI0CKOCTei iockocTten. JlokazarenscTBo.

PaccrosiHus B ipocTpaHCTBE

KoMmOuHnpoBaHHOe 3aHsATHE
Tema 6.4. Conep:xanue yueOHOTro MaTepuaJia 4
Teopema o Tpex TeopeMa o Tpex nepneHauKkyisgpax. JJokasaTenbCTBO. YT0JI MEKAY NPAMOU U IIJIOCKOCTBIO. YTOI
nepneHAnKyJsipax MEX 1y TJIOCKOCTSIMH

KoMOunHMpoBaHHOE 3aHsATHE
Tema 6.5. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEpPKAHME (COIePKAHUE TPUKJIIATHOTO MOTYJIS)
IMapanaeabHble, AKcHOMBI cTepeoMeTpui. IleprneHuKyIspHOCTh NPSIMON U TNIOCKOCTH, TApajlIEIbHOCTD JBYX
neprneHAUKYJIsIpHbIE, NPSIMBIX, IEPIEHIUKYISPHBIX IUIOCKOCTH, NEPIEHIUKYISIPHOCTD MIOCKOCTEH
CKpelMBaoIHecs IIpakTHyeckoe 3aHsATHE 4

npsiMble




Tema 6.6.

Pemienue 3agau.
IIpsimble ¥ MII0CKOCTH
B POCTPAHCTBE

Coaep:xaHue y4eOHOI0 MaTepuaJia

PacnionosxeHne npsMbIX U IIIOCKOCTEN B IPOCTpaHCTBE. llepneHauKynsipHOCTh 1 NapajuieIbHOCTh
OpsIMBIX U II0cKocTel. CKpeInBaoImuecs IpsiMble

KonTpoabHnas pabora

Pasnen 7. KoopauHaTsl 4 BEKTOPBI 16
Tema 7.1 Conep:xkaHue yueOHOro MaTepHaJia 4
JlekapToBbI JlekapTOBBI KOOPAWHATHI B IpOocTpaHcTBe. [IpocTeiiue 3a1auu B KOopauHaTax. Paccrosinue OK 02, OK 03,
KOOPAMHATHI B MEXy JIBYMsl TOYKAMH, KOOPAMHATHI CEPEAUHEI OTPE3Ka OK 04, OK 07
NPOCTPAHCTBeE. KomOunupoBaHHOe 3aHsITHE
Paccrosinne mexay
ABYMSI TOYKAMHU.
Koopaunarsi
cepelMHBbI OTPe3Ka
Tema 7.2 Coaep:xanue yue0HOro MaTepHaJia
BexTopsbl B Bekrtopsl B mpocTpancTBe. Cl0XKeHHE U BHIYUTaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO. 6
NPOCTPAHCTBE. YT0JI Komnuianaphsie Bektopbl. CkajsipHOE NPOU3BEIEHHE BEKTOPOB. Pa3iioxkeHne BeKTopa 1o Tpem
MeIK1y BeKTOpaMH. HEKOMIUTaHapHBIM BeKTopaM. KoopauHaThl BEKTOpa, CKAISIpHOE MPOU3BEACHUE BEKTOPOB B
CxkansipHoe KOOpJIMHATAX, YTOJI MEXIY BEKTOPAMHU, YTOJl MEXY MPSMOM U IJIOCKOCTBIO, YTOJl MEXY
Npou3BeJeHue IJIOCKOCTSIMU. Y paBHEHUE IJIOCKOCTU. | '€OMeTpruUecKuil CMbICII onpeaennTens 2x2
BEKTOpPOB Kom0nnnpoBanHoe 3aHsiTHE
Tema 7.3 IIpakTHKoO- IIpodeccrnonabHO-OPHMEHTHPOBAHHOE COACPKAHUE (COepKaHUe PUKJIATHOTO MOAYJISA)
OpPHEHTHPOBAHHbIE KoopaunatHas niockocTs. Berunciienne paccTosiHUM U Miomaael Ha mIoCKOCTH.
3a/a4M HA KonuyecTBeHHbIE pacyeTsl
KOOPAMHATHOM IIpakTuyeckoe 3aHATHE 4
IIOCKOCTH
Tema 7.4 Conep:xanue yueOHOTro MaTepHaJia
Pemenne 3agau. JlexapToBbI KOOPAMHATEI B ITPOCTpaHcTBE. BekTopsl B ipocTpaHcTBe. COXKEHNE U BBIUUTAHUE
Koopaunartel u BEKTOPOB. YMHOXKeHUE BeKkTopa Ha yucio. Kommnnanapusie BekTopsl. CKallIpHOE ITPOU3BEIECHHE
BEKTOPBI BEKTOPOB. PaznokeHne BEKTOpa 0 TpeM HEKOMIUIAHApHBIM BekTopaMm. [Ipocreiimme 3anaun B
KoopauHatax. KoopanHaTel BEKTOpa, pacCTOSIHUE MEXKAY TOUYKaMU, KOOPAUHATHI CEPEUHBI
0Tpe3Ka, CKAJIIPHOE IIPOU3BEIEHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXY BEKTOPAMH, YTOJI MEKIY 2
PSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIIOCKOCTSIMU
KonTposbHas padora
Pa3nen 8. MHOTOrpaHHHMKY M TeJ1a BpalleHUst 44
Tema 8.1 Coaepsxanue yueOHOIro MaTepuasa
2

IlonsTue MHOT'OI'paHHUKaA. Ero anemeHThI: BCPILIHHBI, pe6pa, r'paHH. I[I/IaFOHaJ'IB.




Bepmunbl, pedpa,
rPpaHU MHOTOTPAHHUKA

Ceuenue. Boinykiible M HEBBITYKJIbIE MHOTOITPaHHUKH

KomOunupoBanHoe 3aHsiTHE

Tema 8.2

IIpusma, ee
coCTaBJISIIOLINE,
ceuenue. [lpsamasi u
NPaBUJIbHAS IPU3MbI

Conep:kanue y4eOHOro MaTepuaa

[Tonstue npusmel. Ee ocHoBanus u 6okoBbie Tpanu. Bricota mpu3mel. [Ipsimas u HakiioHHas
npusMma. [IpaBusnbHas npusma. Ee ceuenue

KOMﬁI/IHI/IPOBaHHOQ 3aHsATHE

Tema 8.3
Mapasneaenunen, Kyo.
Ceuenne KyoOa,
napaJjiesienuinena

Conep:kanue y4eOHOTro MaTepuaa

[MTapannenenumnen, CBONCTBA MPSMOYTOJIBHOTO Mapajuiesienunena, kyo. Ceuenue kyoa,
napajuiesenunena

KOMﬁI/IHI/IPOBaHHOQ 3aHsATHE

Tema 8.4. [Tupamuna,
ee cocraBJjsomme,
ceuenue. IlpaBunbHas
nmapaMuaa. Y cedeHHast
nupamMmmujaa

Conep:xanue yueOHOro MaTepuaJia

HI/IpaMI/II[a u ee dieMeHThl. CeuyeHne IMupaMu/ibl. HpaBI/IHLHaH nmupamMuyja. YceueHHas nmupamMmuaa

KomOunupoBanHoe 3aHsiTue

Tema 8.5
BboxoBas u moJiHas
MOBEPXHOCTDb MPHU3MBI,

Conep:xanue yueOHOro MaTepuaJia

[Tnomans 60KOBOM M MOJHON NOBEPXHOCTU MPU3MBI, TUPAMUIbI

KOMﬁI/IHI/IPOBaHHOC 3aHsATHE

NMPaAMHUAbI
Tema 8.6 Conep:xanue y4eOHOro MaTepuaa

Cummerpus B Kyoe, CuMMeTpHsi OTHOCUTENBHO TOYKH, IPAMOH, mockoctu. CuMMmeTpus B KyOe, napajuiesienunese,
napaJuiejienumnesne, pu3Me, MUpamMuie

Nnpu3mMe, nupaMmuace

KomOnHnpoBaHHoOe 3aHsITHE

Tema 8.7
IIpumepsl cuMmeTpuii
B npodeccuun

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUE (COAepKaHUe TPUKJIIATHOTO MOIYJIs1)

Cummerpus B IpUpo/JIe, ApXUTEKTYpE, TEXHUKE, B ObITY

HpaKTI/I‘leCKOC 3aHATHE

Tema 8.8
IIpaBuibHbIE
MHOTOTPaAHHUKH, UX
CBOlicTBa

Conep:kaHue y4eGHOr0 MaTepuasia

ITousTHe IMPpaBUJIbHOI'O MHOTOT'paHHHKaA. CaoiicTBa IMpaBHUJIbHBIX MHOTOTPaHHHUKOB

KomOuHupoBanHoe 3aHsITHE

Tema 8.9

Conep:kanue y4eOHOIro MaTepuasa

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07




uauuap, ero

Hunmuuap u ero sneMenThl. CedeHue MuHHpa (TTapauieIbHoe OCHOBaHUIO U OcH). Pa3zBepTka

cocTaBJIsIIOLIIMeE. UWIMHIpA

Ceuenne HHIMH/PA KomOunHnpoBaHHoe 3aHsITHE
Tema 8.10 IIpodeccnonabHO-OPUEHTUPOBAHHOE COJlepKaHNe (COMePKAHUE MPUKJIIATHOTO MOIYJIs1)
Komnyec, ero Konyc u ero anemenTsl. CeueHne KoHyca (IapajuieIbHOE OCHOBAHUIO U ITPOXOIALIEE YEPE3
coCTaBJISIIOLIIMeE. BEpIINHY), KOHUYECKHE ceueHus. PazBepTka koHyca

CeueHue KoHYyca IIpakTuyeckoe 3aHsATHE
Tema 8.11 Conep:xanue yueOHOro MaTepuaJia

YceyeHHBIH KOHYC.
CedeHne yce4eHHOro
KOHYCa

Yceuennsiit konyc. Ero oOpasyromast u Beicota. CeueHne yCeueHHOro KOHyca

KomOunupoBanHoe 3aHsiTHE

Tema 8.12
HIap u chepa, nx
CeYeHUs

Conep:xanue yueOHOro MaTepuaJia

lap u chepa. Bzaumuoe pacnonoxenue chepsl u mockoct. Ceuenue mapa, chepbl

KomOunupoBanHoe 3aHsiTue

Tema 8.13

ITousiTHe 00 00BLEME
Tejia. OTHOIIEHHE
00bEMOB MOJO0HBIX
TeJl

Conep:xanue yueOHOro MaTepuaJia

[TonsTre 06 o6beMe Tena. O6beM Kyda U IPSIMOYTOJILHOTO Mapauienenunena. O0beM MPU3MBI |
uunuHapa. OTHOIIEHHE 00BEMOB MTO00HBIX Ted. ['eoMeTpuUecKuii CMBICI ONIpeneauTeNs 3-ro
IopsJIKa

KOMﬁI/IHI/IPOBaHHOC 3aHsATHE

Tema 8.14
O0BbeMBI M ILIOINAIN
IMOBEPXHOCTEH TeJl

Conep:xaHue y4eOHOro MaTepuaJia

O06wembl mupamMuIsl U KoHyca. O0beM mapa. [Tnomanyu noBepxHocTe Ten

KomOnHnpoBaHHoe 3aHAITHE

Tema 8.15
KomoOunanuu
MHOTOTPAHHUKOB H
TeJl BpalleHust

Coaep:xxanue yueOHOro MaTepuaJia

KomOunanmu reoMmeTpudeckux e

HpaKTI/I‘leCKOC 3aHATHE

Tema 8.16 Coaep:xanue yueOHOro MaTepuaJia

I'eomeTpnueckne Hcnonk30BaHre KOMOMHAIIMN MHOTOTPAHHUKOB M TEJI BPAIICHUS B MTPAKTUKO-OPHUCHTHPOBAHHBIX
KOMOMHALMH HA 3aza4ax

NpPaKTHKe KomOunHupoBaHHOE 3aHsITHE

Tema 8.17 Conep:xxanue yueOHOro MaTepuaJia

Pemenue 3agau.
MHOrorpaHHuKHU H

OO0beMbl U rjiaomanau MMOoBCPXHOCTHU MHOTOTPAHHUKOB U TCJI BpallICHUS

KonTpoabnas padora




TeJa BpallleHUs

Pa3nen 9. [lpousBoaHas pyHKIUM, ee NPpUMEHEHH e 40

Tema 9.1 Copnepxxanue yueOHOIro MaTepuaJa 2
ITonsTue OnpezaeneHye 4UCI0BOM MOCIE0BATEIBHOCTH U CIIOCO0BI €€ 3ajaHus. CBOMCTBA YNCIOBBIX
NPOU3BO/IHOM. nocieaoBarenbHocTell. OnpeneneHue npeziesa nociae10BaTeIbHOCTH. Boluncienue npeaenon
®opmyJibl M IpaBUIa | ocnenoBatenbHocTel. [Ipenen pynkiun na 6eckoneunoctu. [lpenen GpyHkunu B Touke.
auddepenunposanus | [Ipupamenne aprymenta. [lpupamenne pynkuuu. 3aga4uu, IpUBOAAIINE K TOHATHIO TIPOU3BOTHOM.

OnpeneneHre TPOU3BOIHON. AJITOPUTM OTBICKAHHS TPOU3BOTHOM

Kom0nHnpoBanHoe 3aHsiTHE
Tema 9.2 Copnepxxanue yueOHOro MaTepuaJa 6
IIpousBoanbie cymmsbl, | ®opmynsl nuddepennupobanus. [pasuna nuddepeHnmpoBaHus
Pa3HOCTH Kom0nnnpoBanHoe 3ansitue
NpOoU3BeleHus,
YaCTHOI'0
Tema 9.3 Coaep:xanue yue0HOro MaTepHaJia 6
IIpousBoanbie Onpenenenne cnoxHoi ¢pyHkumu. [IponsBoaHast Tpuronomerpuyeckux ¢pynkuuii. [IponsBognas
TPUTOHOMETPHYECKUX | CIOXHOU (pyHKIIUU
Gy, KoMOunnpoBaHHoe 3aHsITHE
ITpousBoaHas
CJI0KHOM (DYHKIHMH
Tema 9.4 Copepxanue yueOHOIro MaTepuasa 2
Iousitue o [Tonsitue HenpepriBHOU (yHKIUMU. CBoicTBa HenpepbIBHON (QyHKIUU. CBSA3b MEKIY
HENpPepPbIBHOCTH HEMPEPbIBHOCTHIO U AU (P PepeHINPYEMOCTHIO PYHKIIMU B TOUKE. AJITOPUTM pPEIICHUSI HEPAaBEHCTB
¢pynkuun.  Meton METOJIOM UHTEPBAJIOB
HHTEPBAJIOB KomOunupoBaHHOe 3aHATHE
Tema 9.5 Conep:xanue yueOHOTro MaTepuaJia 4
I'eomeTpu4eckuii u ["'eomeTpHuuecKHii CMBICI TPOM3BOAHON (PYHKIMHU - YTII0BOH KO3 (UIIMEHT KacaTelnbHOH K rpaduky
(puznyeckuii cMbICT (GyHKIMM B TOUKE. YpaBHEHUE KacaTeIbHOU K rpaduky GyHKIHUU. AITOPUTM COCTaBICHUS
NPOU3BOIHOMH ypaBHEHMsI KacaTeJabHOU K rpaguky pyHkuuu y=f(x)

KomOuHupoBaHHOE 3aHsITHE
Tema 9.6 ConeprxkaHue y4eOHOro Matepuasa
DuU3HYeCKUN CMBICJI Ouznyeckuil (MeXaHMYECKHIi) CMBICI MPOU3BOIHON - MTHOBEHHAsi CKOPOCTh B MOMEHT BPEMEHH t:
MPOU3BOIHON B v = S'(t)
npogeccuoHaIBLHBIX IIpakTH4eckoe 3ansATHE 2

3agavdax

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07




Tema 9.7 Copnepxxanue y4yeOHOro MmarepuaJia 4
MOHOTOHHOCTH Bo3spacranue u yobiBaHue GyHKIIUHA, COOTBETCTBHE BO3pACTAHUS U YOBIBaHUS (QYHKIIUU 3HAKY
¢pynxnun. Touku npou3BogHON. [IoHsATHE TPOU3BOIHON BBICIIETO MOPSIAKA, COOTBETCTBHE 3HAKA BTOPOM
IKCTpEeMyMa IPOM3BOIHON BBIYKJIOCTH (BOTHYTOCTH) (YHKIIMU Ha OTpe3Ke. 3aauyil Ha MaKCUMyM U MUHHMYM.

[ToHsAATHE ACUMITOTHI, CIIOCOOBI UX ONpeAeTICHHS. AIITOPUTM UCCIeI0BaHUS (YHKIIUU U

HOCTPOCHHUS €€ rpaduka ¢ MoMOUIbI0 MPoU3BOAHON. IpoOHO-11HelHas QyHKIUS

Kom0uHHpOBaHHOE 3aHATHE
Tema 9.8 Coaep:xaHue yueOHOTro MaTepHaJia
Hccnenopanue VccnenoBanne (yHKIIMM HA MOHOTOHHOCTB M TOCTPOEHHE Irpa)uKoB 4
NI KoMOMHMpOBaHHOE 3aHATHE
NOCTPOeHHE rpahuKoB
Tema 9.9 Hauboabmee | Coaep:kaHue yueOHOro MaTepuajia 2
1 HAaUMeHbllIee Haxoxnenre HanOoJbIIero ¥ HAMMEHBIIETO 3HAYeHUH (DYHKIINH, TOCTPOEHHUE IPpauKOB
3HaYeHHsA PYyHKIUH MHOT'OYWJICHOB C MCII0JIb30BaHUEM allapara MaTeMaTHYeCKOro aHajln3a

KomOunupoBanHoe 3aHsiTHE
Tema 9.10 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue MPHUKJIAJTHOT0 MOYJIsl)
Haxoxnenue Haumenbliee 1 Haubosblee 3HadeHue GyHKIUU
ONTUMAJILHOTO IIpakTHyeckoe 3aHATHE
pe3yJibTara ¢ 6
MOMOIIbIO
NPOU3BOJIHON B
NPaKTHYECKUX
3a1ayax
Tema 9.11 Conep:xanue yueOHOTro MaTepHaJia 2
Pemenne 3ajad. ®opmyiiel 1 npaBuia Auddepenunposanus. Mccnenoanue QyHKIMI ¢ TOMOIIBIO TPOU3BOJHOM.
IIpousBoanasn Haunbonbiiee n HanMeHbllIee 3Ha4eHUs (PYHKINN
(pynknumn, ee KonTpoubnas padora
NpUMeHeHHe

Paznen 10. IlepBooOpa3Hasi pyHKIMH, ee IPUMEHEHHE 14

Tema 10.1 Copnepxxanue yuyeOHOIro MaTepuasa 2 OK 01, OK 02,
IlepBooGpa3nasn 3agaua 0 BOCCTaHOBIJIEHUM 3aKOHA JIBM)KEHUS 110 M3BECTHOU CKopocTH. IloHsATHE MHTErpupOBaHUSL. OK 03, OK 04,
¢ynxuun. Ipasuaa Os3HakoMIJIEHHE C TIOHATHEM HHTETpalia M mepBoodpasHoi uist Gyukiun y=f(x). Pemienue 3a1au Ha OK 05, OK 06,
HaXO0KIeHUs CBSI3b NEPBOOOpa3HON M €€ NMPOU3BOAHOM, BBIYHMCICHHE MEpPBOOOpa3HOM Uil JaHHOM (DYHKIIHH.
NnepBoo0pa3HbIX Tabmuna Qopmyn Uil  HaxOXIEHHS 1epBOOOpa3HbIX. M3ydeHwe mpaBuiia BBIUYUCICHUS

nepBooOpazHoit

KomOuHMpoBaHHOE 3aHsITHE




Tema 10.2

Ilnomann
KPHUBOJHMHEHHOU
Tpaneunu. @opmyJia
HreloToHA - JleiiOHMI A

Coaep:xaHue y4eOHOI0 MaTepuaJia

3ajauu, OPUBOASAIIME K IIOHATHUIO OIPEAEIIEHHOIO HWHTErpajla - O BBIUKCICHUU ILIOIIAN
KPUBOJIMHEHHON Tpameuuu, O IepeMelieHun Touyku. llonstue onpenenéHHOro uHTErpania.
['eomerpuyeckuii ¥ GU3HYECKUN CMBICT ompeaesieHHoro uHrerpana. ®dopmyna HeroToHa—
JleiiOHuna

KomOuHnupoBaHHoOe 3aHsITHE

Tema 10.3 Coaepxxanue yueOHOIo MaTepuaJa
Heonpenesennniii u | [loHsTre HeonpeaeIeHHOTO W ONPEEICHHOT0 UHTErpaja
onpeeJeHHbIH IIpakTHYeckoe 3aHATHE 2
HHTErpaJjbl
Tema 10.4 Coaepxxanue yueOHOIro MaTepuasa 2
IHousitue 00 ['eomeTpuyeckuii CMBICIT ONPEICIICHHOTO UHTETpaja
onpeae;IieHHOM Kom0OnnnpoBanHoe 3ansitue
HHTerpaJje Kak
IJIOIA/IH
KPHUBOJMHENHOMI
Tpaneunu
Tema 10.5 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe (co/lep:KaHNe MPUKJIATHOT0 MOIYJIs1) 4
OnpenesieHHbIH ['eomeTpuyeckuii cMbIC onpeneneHHoro narerpana. ®opmymna Hetotona - Jleiioauma. Penenne
HUHTerpaJj B )KM3HH 3a]a4 Ha IPUMEHEHHEe UHTerpajia Jsl BEIYUCICHUS (PU3NUEeCKUX BEIHUYUH U IIOAAeH
IIpakTH4yeckoe 3aHsATHE
Tema 10.6 Conep:xanue yueOHOTro MaTepuaJia 2
Pemenne 3ajad. [TepBoobpaznas ¢ynkiuu. [IpaBuna HaxoxxaeHus nepBooOpasHbix. Ee npuMenenue
IlepBooOpa3nas KonTposbHas padora
(pynknumn, ee
NpUMeHeHHe
Paznen 11. KommiekcHbIe ynciIa 8 OK 01, OK 02,
Tema 11.1 Copepxxanue yueOHOro Mmarepuasa 4 OK 03, OK 04
KomiuiekcHblie yunciia [Tonsitne koMIiekcHOTo yncia. ConpsKeHHbIE KOMITJIEKCHBIE YHCIIa, MOYJIb U apTyMEHT OK 05, OK 07
KOMILIEKCHOTO yncia. dopma 3anucy KOMILIEKCHOTO Ynciia (reoMeTpudeckas,
TPUTOHOMETpHUECcKas, anredpandeckas). ApugmeTrnueckue JeMCTBHsI ¢ KOMIUIEKCHBIMU YHCIIaMU
KoMOunHMpoBaHHOE 3aHsATHE
Tema 11.2 Conep:xxanue yueOHOro MaTepuaJia 2
Ipumenenne BrinonHeHue pacueToB ¢ MOMOIIbIO KOMIUIEKCHBIX uncell. [Ipumeps! UCTIOIb30BaHUS KOMIUIEKCHBIX
uycen 2

KOMIIJIEKCHBIX YHCEJI

IIpakTH4Yeckoe 3aHATHE




Pa3nes 12. MHo:kecTBa. JJ1eMeHThI TeOpHH rpadoB 12 OK 01, OK 02,
Tema 12.1 MuoxectBa | Conep:kaHue y4eOHOT0o MaTepuaJia 4 OK 03, OK 04,
[Tonsitue Muoxectna. [lonmMHuoxecTBo. Onepanyiy ¢ MHOKECTBAMHU OK 05, OK 07
KomOunupoBaHHoOe 3aHsITHE
Tema 12.2 Onepaunu ¢ | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepsKaHMe (CoaepsKaHue PUKJIATHOIO0 MOLYJIs) 2
MHOKeCTBaMH Onepanuu ¢ MHOXKeCTBaMU. Penienne npukiaiHbeIxX 3a1a4
IIpakTnyeckoe 3ansitue
Tema 12.3 I'padni Copnepxxanue yueOHOIro MaTepuasa 2
[Tonusitue rpada. Cesi3ublii rpad, AepeBo, LUK rpad Ha MIIOCKOCTH
IIpakTHYeckoe 3aHATHE 2
Tema 12.4 Conep:kanue y4eOHOT0 MaTepuaJia 2
Pemenue 3ajaad4. Onepaunu ¢ MHOXkecTBaMH. OnucaHue peaibHbIX CUTyallUi ¢ TOMOIIbI0 MHOXECTB. [IpumeHeHue
MmuoxectBa, I'padgbl 1 | rpadoB K penieHUo 3a1a4
UX IPUMEHeHHne KonTposbHas pabora
Pa3nes 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTHKHU U TEOPUH BePOSITHOCTEI 26 OK 01, OK 02,
Tema 13.1 OcHOBHBIE Coaep:xanue yue0HOro MaTepHaJia 4 OK 03, OK 04,
MOHSITHSI ITepecTaHOBKH, pa3MEIICHHsI, COUCTAHHUSI. OK 05, OK 07
KOMOMHATOPUKH KoMOnHMpoBaHHOE 3aHATHE
Tema 13.2 Coaep:xanue yueOHOTo MaTepHaJia 4
CoObITHE, CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTA CYyMMBI COOBITUH. Y CITIOBHAs
BEpPOSITHOCTH BEPOATHOCTb. 3aBUCHMBbIE U HE3aBUCUMBIE COOBITHS. TeopemMbl O BEPOSITHOCTH MPOU3BEICHUS
coObITus1. CJ105keHre U | COOBITHH.
YMHOKEHHE KomOunnpoBanHoe 3aHsAATHE
BEPOSITHOCTEH
Tema 13.3 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHME (COIePKAHUE TPUKJIATHOTO MOTYJIS)
BepositHOCTH B OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTONYMBOCTH. CTaTUCTUYECKOE OTPECIICHHE 4
npogeccuoHaJIbHBIX BepOsITHOCTH. OIIeHKa BEPOSTHOCTH COOBITHS
3ajgadax IIpakTHyeckoe 3aHsATHE
Tema 13.4 Copepxanue yueOHOIro MaTepuasa 4
Juckpernas Bunbl ciiyqaitHeix BennuuH. OnpeneneHue JUCKPETHOM CITydailHON BEJTMYUHBL. 3aKOH
cay4yanHas pacupeneneHus JUCKPETHON CIy4alHOM BeNMYHHbL. Ee 4nCI0BbIe XapaKTEPUCTUKH
BeJIMYHMHA, 3AKOH ee KomOunnunpoBanHoe 3ansitue
pacnpeaeaeHus
Tema 13.5 Coaep:xanue yueOHOTro MaTepHaJia 4
3agaun Bapuanuonnsiii paa. [lonuron yactor rucrorpamma. CTaTUCTUYECKUE XaPAKTEPUCTUKHU Psiia
MaTeMaTH4eCKOi Ha0JI10/TA€MBIX TaHHBIX




CTATUCTHKH

KoMOuHnpoBaHHOe 3aHsATHE

Tema 13.6
CocraBJieHne Ta0JIHII

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COepPKaAHMeE (COePKAHNE TPUKJIIATHOTO MOTYJIs)

[TepBuunas 006paboOTKa CTaTUCTHUECKUX AaHHBIX. [ paduueckoe ux npencrapinenue. Haxoxnaenue

AUATPAMM Ha CPEeIHUX XapaKTePUCTHUK, HAOIIOAAEMbIX TaHHBIX 4
NMpaKTHKe IIpakTuyeckoe 3aHsATHE
Tema 13.7 Conep:kanue y4eOHOT0 MaTepuaJia 2
Pemenue 3anau. OnemenTsl KoMOMHaTopuku. CoObITHE, BEPOATHOCTH COObITHA. CI0KEHNE U YMHOKEHHUE
JIeMEHTBbI BEPOATHOCTEMN
KOMOMHATOPUKH, KourtpoabHas paGora
CTATUCTUKHU U TEOPHH
BEPOSATHOCTEM
Pa3nen 14. YpaBHeHHs 1 HepaBeHCTBA 28

Tema 14.1 Coaep:xanue yue0HOro MaTepHaJia OK 01, OK 02,
PaBHocHIBHOCTH PaBHOCMIIBHOCT YpaBHEHMI U HepaBeHCTB. OnpeneneHust. OCHOBHbIE TEOPEMBI PABHOCUIIbHBIX 2 OK 03, OK 04,
YPABHEHMH U nepexo/iax B YpaBHEHUSX U HepaBeHcTBaxX. OO0IIMe METO bl pEellieHrs YPaBHEHUN: IEPEX0]T OT OK 05, OK 06,
HepaBeHcTB. O0umue paBeHcTBa PYHKIUN K paBEHCTBY apryMEHTOB JIJIsl MOHOTOHHBIX (DYHKITHI, METO/I Pa3JIOKEHUS Ha OK 07
MeTO/bl PelIeHHA MHO>KHTEJIH, METOJl BBEJICHHSI HOBOM mepeMeHHOMN, (yHKIIMOHATbHO-TpauuecKuil MeTo]

IIpakTHyeckoe 3aHATHE 2
Tema 14.2 Coaep:xanue yue0HOro MaTepHaJia 4
I'padpuyecknii MmeToa OO011e METO/IbI pelIeHUsI HEPABEHCTB: MEPEeX0/1 OT CPaBHEHUS 3HAUCHUN (PYHKIIMI K CPaBHEHUIO
pelIeHusl yPAaBHEHHH, | 3HAUYEHUI apryMEHTOB ISl MOHOTOHHBIX (DYHKIIHI, METOJl MHTEPBAJIOB, (PYHKIIMOHAIBEHO-
HEpPaBeHCTB rpaduueckuit Metos. I'paduuecknii MeTo1 pelieH!s] ypaBHEHUI U HEPABEHCTB

KomOunHMpoBaHHOe 3aHsATHE
Tema 14.3 Conep:xanue yueOHOTro MaTepHaJia 4
YpaBHenus u Omnpenenenue Mmonyind. PackpeiTue Monyins o onpenenenuto. [Ipocreiinive ypaBHeHus u
HEepaBeHCTBA € HEpaBEHCTBA ¢ MOAYyNeM. [IpuMeHeHne paBHOCUIIBHBIX MEPEXO0/I0B B ONPEAETICHHBIX TUIIAX
MOaYyJIeM YpaBHEHU U HEPABEHCTB C MOAYJIEM

KoMmOunHMpoBaHHOe 3aHsATHE
Tema 14.4 Conep:xanue yueOHOTro MaTepuaJia 2
YpaBHenus u 3HakoMcTBO ¢ mapameTpoM. IIpocreiinme ypaBHeHHs U HEpaBEHCTBA C TAPAMETPOM
HepaBeHCTBAa € IIpakTHYeckoe 3aHATHE 2
napamMeTpamMu
Tema 14.5 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKaAHME (COIePKAHUE TPUKJIATHOTO MOTYJIS)
Cocrasiienune u Penienne TeKCTOBBIX 3a/1a4 NPOPECCHOHATBHOTO COIEPIKAHUS
peleHue IIpakTHyeckoe 3aHATHE
npogeccuoHaIbLHBIX 8




3aja4 ¢ IOMOUIbIO
YPaBHeHUil

Tema 14.6 Pernenne Coaepxxanue y4eOHOIro MaTepuaJia 2
3a/1a4. YpaBHEHHSA H OO011re MeTo/Ibl peIIeHUs] YpPaBHEHUH. Y PaBHEHUS U HEPABEHCTBA C MOAYJIEM U C
HepaBeHCTBa napameTpamu

KounTpoabnas paéora 2
IIpomexyTounas arrecranus (Ik3amMeH) 8
Bcero: 340




3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIATITAHBI

3.1. Jlnsa peaqm3anuu NPOrpaMmMbl JMCHUIUVIMHBI JOJKHBI ObITH MPeLyCMOTPEHbI
cIeyIolue crenuaabHble MOMEeIeHHs:

Peanuzarus mporpamMMbl qUCHUTUIMHBI TPEOYET HATMYUS YIeOHOTO KaOMHEeTa MaTEMATHKH.
O6opynoBanue yueOHOTO KaOMHeTa:

- IOCaJI0OYHbIE MECTA TI0 KOJIMYECTBY 00YUaIOLIHXCS;

- pabodee MeCTO TPETIo1aBaTells;

- KOMIUIEKT Y4eOHO-HATJISTHBIX TIOCOOHIA;

- KOMIUTEKT JICKTPOHHBIX BUJICOMATEPUAIIOB;

- 3aJJaHUs IJIs1 KOHTPOJIBHBIX padoT;

- Ipo(heCCHOHANEHO OPUEHTUPOBAHHBIC 33/ 1aHHS;

- MarepHaibl 3K3aMeHa.

TexHUYecKHe CpeICTBa OOYUCHHUS:

- IEPCOHATBHBIA KOMITBIOTEP C JIMIICH3UOHHBIM IIPOTPAMMHBIM 00CCIICUCHUEM;
- IPOEKTOP C PKPAHOM.

3.2 UnpopmanuoHHOe odecriedeHrne 00yUYeHus1

1. lns peanuzanuu mnporpamMmbl OMOIHMOTEUHBbIH (QoHI 00pa3oBaTeIbHONW OpraHHU3AINH
UMeeT T[IeYaTHbIE W/WIM JJIEKTPOHHBIE 00pa3oBaTeNbHbIE W WH(POPMALMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JJIi UCIOJb30BaHUS B 00pa30BaTEIbHOM IMpOIEcCe, HE cTapile MATH JeT ¢
MOMEHTA U3/IaHusl.

2. PexoMmeHayemble TI€4aTHble M3AaHUSA 1O peanu3anuu  o0Ieo0pa3oBaTenbHOM
JUCIUIUIMHBI IPEICTABICHBI B METOJUYECKIX PEKOMEHIALUAX 110 OPraHn3aluy 00ydeHus.

3.3 YuyeOHo-MeToan4ecKkoe odecrnedyenye JUCHNIITHHBI

OcHoBHasi iuTepaTypa

1. Maremaruka : anrebpa M Hadaja MaTeMaTHMYECKOrOo aHaln3a, TeoMeTpus. Anredbpa u
Hayajia MaTeMaThueckoro ananu3sa : 10-if kimacc : 0a30BbIil ypoBeHb : y4eOHUK : B 2 yacTsax / A. T
Mopnkosuy, I1. B. Cemenos, JI. A. Anekcanapona, E. JI. MapnaxaeBa. — 2-¢ u3f., crep. —
Mocksa : Ilpocemenne, 2022 — Yacte 1 — 2022. — 255 ¢. — ISBN 978-5-09-092041-4. —
Texkcr:  onexkrtpoHHwlii /  Jlamb @  »nekTpoHHO-OmOnmoreuHas  cuctema. —  URL:
https://e.lanbook.com/book/334712 (mara oOpamenusi: 28.08.2023). — Pexum noctyma: st
aBTOPH3. MTOJIb30BATENCH.

2. Maremarnka: anreOpa W Hadajla MaTeMaTHYECKOTo aHain3a, reoMeTpus. Anredpa u
Hayaja MareMaTudyeckoro aHanusa : 10-if kiacc : 6a30BbIH ypoBeHb : yuyeOHUK : B 2 yacTsax / A. I

Mopakosuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI. MapmaxaeBa. — 2-¢ u3., cTep. —
Mockga : IIpocsemenue, 2022 — Yacts 2 — 2022. — 207 c. — ISBN 978-5-09-092044-5 (meu.
u3al.)..— Tekct: osnekTpoHHbi / JlaHp : snekTpoHHO-OMOnHMoTeyHass cucrema. — URL:

https://e.lanbook.com/book/334715 (mata oOpamenus: 28.08.2023). — Pexum pgoctyma: s
aBTOPH3. NIOJIb30BATEIICH.

3. MaremaTuka : anreOpa ¥ Hayaja MaTeMaTHYeCKOro aHaiu3a, reomerpusi. Anrebpa u
Hayajia MaTeMaTH4ecKoro ananu3a : 11-if kimacc : 0a30BbIil ypoBeHb : yueOHUK : B 2 yacTsax / A. T
Mopnaxosud, II. B. Cemenos, JI. A. Anekcanngposa, E. JI. MapmaxaeBa. — 2-¢ u3l., cTep. —
Mocksa : IlpocBemenne, 2022 — Yacte 1 — 2022. — 222 ¢. — ISBN 978-5-09-092045-2. —
Texkcr:  onexktponnslii /  Jlamb @  31mekTpoHHO-OmOmmorewunas  cuctema. —  URL:



https://e.lanbook.com/book/334718 (mata oOpamenus: 28.08.2023). — Pexum pgocryma: s
aBTOpU3. MOJIb30BATEIICH.

4. Martematnka : anreOpa M HayaJia MaTeMaTHYeCKOro aHaiuu3a, reoMeTpus. Anredpa u
Hayajla MaTeMaTH4YecKoro aHanu3a : 11-i kiacc : 6a30BbIi YpOBEHb : yueOHUK : B 2 yacTsax / A. I,
Mopnaxosud, I1. B. Cemenos, JI. A. Anekcannaposa, E. JI. MapmaxaeBa. — 2-¢ u3l., cTep. —
Mocksa : Ilpocemenne, 2022 — Yacte 2 — 2022. — 206 c. — ISBN 978-5-09-092048-3. —
Texct :  onekTpoHHbli // Jlamp  :  2JeKkTpoHHO-OMOmMoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/334721 (mara oOpamenus: 28.08.2023). — Pexum nmoctymna: st
aBTOPU3. II0JI30BATEIICH.

5. Maremaruka: anreOpa ¥ Hayaja MaTEeMaTHYECKOro aHailu3a, reoMmerpus. Anredpa u
Hayaia MaTeMatuieckoro ananusa. 10—11 xmaccel : 6a30BbIH U yriyONEHHBINH YPOBHH : YYEOHHK /
II. A. Amamos, F0. M. Konsrun, M. B. Tkauésa [u np.]. — 1l-e uza., ctep. — Mocksa :
[Tpocsemenue, 2023. — 463 c¢. — ISBN 978-5-09-107210-5. — Texkct : anexkTpoHHbIH // Jlans :
JNeKTpoHHO-OnOmmoreynass cucrema. — URL:  https://e.lanbook.com/book/334391 (mara
obpamenust: 28.08.2023). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

6. Maremaruka: anre6pa v Hadyaja MaTeMaTUYECKOro aHanu3a, reomerpus. ['eomerpus: 10—
11-it xmaccel: 6a30BbIi U yrimyOnéHusiit ypoau : yueonuk / JI. C. Aranacsn, b. B. , K. C. [u ap.].
— 11-e m3n., crep. — Mocksa : [Ipocsemnienue, 2023. — 287 ¢. — ISBN 978-5-09-103606-0. —
Texct :  onekTpoHHBNi //  JlaHp  :  JJeKTpoHHO-OMOMMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/334397 (nata oOpamenus: 28.08.2023). — Pexum pgocryma: s
aBTOPU3. IIOJI30BATEIICH.

7. Iloropenos, A. B. Maremaruka: anreOpa v Hayaia MaTeMaTHYECKOTrO aHAIN3a, TE€OMETPHSL.
I'eomerpus: 10—11-e xmacchr: 6a30BbIid 1 yrayOn€HHbINH ypoBHH : yueOHUK / A. B. [loropenos. —
18-¢ m3na., crep. — Mocksa : Ilpocemenue, 2022. — 174 ¢. — ISBN 978-5-09-089606-1. —
Texcr:  snextpoHHsiii /  Jlamb  :  3lEKTpOHHO-OMONMOTe4yHass  cuctema. —  URL:
https://e.lanbook.com/book/334394 (nmata oOpamenus: 28.08.2023). — Pexum pgoctyma: s
aBTOPH3. IIOJI30BATEIICH.

8. Koznos, B.B. Maremaruka: anrebpa u Hauana MaTeMaTHUYECKOTO aHAIHM3a, T€OMETPHUS:
yaeOnuk 11t 11 xmacca . baszoBwiii u yrmyonéunsii ypoBau / B.B. Koznos, A.A. Hukutun. -

MockBa : Pycckoe cnoBo, 2020. - 464 c. - |ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading. - Pexum mgoctyma: 1o mOANHCKEe. - TeKCT:
JJIEKTPOHHBIN.

9. Jlucuukun, B. T. Maremaruka B 3amavyax c¢ pemeHusmu / B. T. Jlucumukwn, U. JL
Conoseitunk. — 10-e usn., crep. — Cankt-IlerepOypr : Jlanb, 2023. — 464 c. — ISBN 978-5-
507-46662-7. —URL.: https://e.lanbook.com/book/314798 (mata oOpamienus: 26.06.2023). —
Pexxum goctymna: mo moamucke.

10. HanasH, A. A. Maremaruka : yueOHuk / A.A. JlanasH. — 3-e u3/1., UCIIP. U JOI. —
MockBa : HWH®PA-M, 2020. — 544 c¢. —ISBN 978-5-16-012592-3. - URL:
https://znanium.com/catalog/product/1097484 (nmata obpamenus: 04.07.2022). — PexxuMm goctyna:
IO TTOJIITHCKE.

11. boromonor, H. B. Anrebpa u Hadana aHanmuza : yuyeOHOE MOCOOHME ISl CPEIHETO
npodeccnonanbHoro odpaszoanusi / H. B. BoromonoB. — Mocksa : FOpaiit, 2021. — 240 c. —
(ITpoeccuonansroe obpazoBanue). — ISBN 978-5-534-09525-8. — TekcT : 3/eKTpOHHBIH . —
URL: https://urait.ru/bcode/469825 (mara oOpamenus: 04.07.2022).- Pexum poctyma: 1o

IIOAIIUCKCE.

JlonosiHuTENbHAS JIUTEpPATYypa
1. bapaymkwun, B. B. Marematuka. D1eMeHTHI BBICIICH MaTEMaTHKH | YICOHHK : B 2 TOMax.

Towm 1/ B. B. bapaymkusn, A. A. IIpokodgseB. — Mocksa : KYPC : UHOPA-M, 2021. — 304 c. —
(Cpennee npodeccronanpHoe obpazoBanue). - ISBN 978-5-906923-05-9. - TekcT : 3MeKTPOHHBIH. -


https://znanium.com/catalog/product/1097484

URL: https://znanium.com/catalog/product/1235904 (mara oOpamenus: 04.07.2022). — Pexum
JOCTYTIA: TI0 TIOAITHCKE.

2. bapaymikun, B. B. Maremarnka. D71eMEHTHI BBICIICH MaTeMaTHKH : YICOHHK : B 2 TOMax.
Tom 2 / B. B. bapaymkun, A. A. IlpokodseB. — Mocksa : KYPC : UHOPA-M, 2021. — 368 c. —
(Cpennee npodeccuonanbHoe oopaszoBanue). - ISBN 978-5-906923-34-9. - TekcT : 2IeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1178146 (mata oOpamenus: 04.07.2022). — Pexum
JOCTYTIA: IO TIOJIITUCKE.

3. baepun, . 1. Marematuka JjIsi TEXHUYECKUX KOJUIC/DKEH M TEXHUKYMOB : yUYCOHUK U
MPAKTUKYM JUIsl cpeiHero npodeccroHanbHoro oopazosanus / U. Y. baspun. — 2-e usm., ucmp. u
non. — Mocksa : FOpaiit, 2022. — 397 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
534-08026-1. — Tekcr : anextponnbiii . — URL: https://urait.ru/bcode/490876 (nara obpaiieHus:
04.07.2022). - Pexxum q0CTyIIA: 110 TMOAIHKCKE.

4. JlopodeeBa, A.B. Maremaruka: y4eOHMK JUIS CpEIHEr0 MPOGECCHOHAIBHOTO
obOpazoBanusi / A. B. lopodeeBa. — 3-e u3n., mepepab. u gon. — Mocksa : FOpaiit, 2022. —
400 c. — (Ilpodeccumonanbroe obpa3oBanme). — ISBN 978-5-534-15555-6. —  Tekcr
anekTpoHHbsli.— URL: https://urait.ru/bcode/507899 (mata oOpamenusi: 04.07.2022). - Pexum
JOCTYTIA: IO TIOJIITUCKE.

5. [IlaBmrouenko, 1O.B. Marematuka: y4eOHHMK M TPAKTUKyM JUIS  CPEIHETO
npodeccuonanbHoro oopaszopanus / 0. B. ITasmouenko, H. I11. Xaccan ; moa oOIiei peaakiuei
1O. B. I1aBntouenko. — 4-e wusn., mepepadb. um gom. — Mocksa : FOpaiit, 2022. — 238 c. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-01261-3. — TekcT : 37IEKTPOHHBIN. —
URL: https://urait.ru/bcode/489875 (mata oOpamenus: 04.07.2022). - Pexum pgoctyma: 1o
TIOJIITUCKE.

6. boromonos, H.B. Maremaruka: y4eOHHK Ui CpegHero mpopeCCHOHATBLHOTO
obpaszoBanus / H. B. boromomnos, II. . Camoiinenko. — 5-e u3n., mepepad. u gon. — Mocksa :
FOpaiit, 2022. — 401 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-07878-7. —
Texkct : anexTponHsblif. — URL: https://urait.ru/bcode/489612 (nata ob6pamenus: 04.07.2022).

Y4eOHO-MeTOANYECKas IUTEPATypa
1. bornanosa, H.B. Maremaruka: Merognueckoe nocoOue o mpoBeIeHUI0 IPAKTHUECKUX
3anatuil / H.B.borpanosa. — Kypran: KMDKT YpI'VIIC, 2020.-Tekct: 37€KTpOHHBIH.

CnpaBoyHas JquTeparypa
1. Dunuknonenus mist gereil. T.11. Martematuka/ M. AkcéHoBa.-MockBa: ABanrta+, 2004.-

668c.: un

2. Marematuueckuii sHIMKIONeanueckuid ciaosaps/ HO.B. IIpoxopoB.-Mocksa: Cos.
sHumkJoneaus, 1988.-847¢., uin.

3. DHIMKIONEAMYecKuid ciaoBaph roHOTOo Marematuka/ A.Il. CaBuH.-Mocksa: Ilemaroruka,
1989.-352c.: um.

4. Maremaruka: BombInoi cripaBOYHMK I IIKOJBHUKOB M mocTynarommx B By3bl/ JI.M.
AsepbsiHoB, [1.1. AnteHoB, W.W. baBpun [u np.].-Mocksa: JIpoda,2000.-864c.:um.

IHepuoauveckue u3aHus
1. Xypnan Cubupckoro denepanbHoro ynusepcurera. MaremaTtuka u pusuka.

2. Maremaruka B mikose ( fri-book.info)



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJbHOM JUCIATLIUHBI

KOHTpOJ'II) 1 OLCHKA PE3YyJIbTATOB OCBOCHMA o6meo6pa30BaTenLH017I JUCHUITIIMHBI

Tabmauua 4

Oomasi/npodeccuoHanbHast
KOMTIETEHIIUs

Pasznen/Tema

T oneHoYHBIX MEePONIPUATHH

OK 01. Beidupathb cnnoco0n1
pelieHus 3aa4
npogdeccuoHaTIbLHOM
AesATeIbHOCTH
NPUMEHHUTEJIbHO K
Pa3JHYHBIM KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 IT-0/c’, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3, 2.4, 2.5 T1-o/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Tems14.1,4.2,4.3,4.4,4.5, 4.6,
4.7 I1-o/c

P5, Temer 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 Il-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7,7.71I-0/c, 7.8,7.9,7.10 I1I-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17
P 8, Temsl 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 10.1,10.2,10.3,10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-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
II-o/c, 13.6

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

IT-o/c, 14.6

TectupoBanue Y CTHBIA OIIPOC
Matemarnyeckuii TUKTAHT
NunuBunyanbHas
CaMOCTOSITeIbHAS

paborta

[IpencraBnenue

pe3yIabTaToOB

MPaKTUYECKHUX PaboT

3aiuTa TBOPUYECKUX

pabor

3amura

WHJUBUYAJIbHBIX

MIPOEKTOB

KontponbHas padota Beinonnenue
9K3aMCHAIIMOHHBIX 3aJaHuN

OK 02. Ucnoab3oBaTh
COBpPEMEHHBIE CPEACTBA
MOMCKA, AaHAJIN3A U
HHTEpPNpPeTAnHN
uHdopmanuu, u
HH(popMaNNOHHBIE
TeXHOJIOTUH JJIs1
BBINIOJTHEHHS 32124
npogdeccuoHaILHOM
AeATEeJIbHOCTH

P1,Temal.1,1.2, 1.3 11-0/c, 1.4, 1.5,
1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5I1-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4
P4, Temnr4.1,4.2,4.3,4.4,4.5,4.6,
4.7

IT-o0/c, 4.8,4.9,4.10,4.11

PS5, Temer 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, Temu1 7.1,72,73,74,7.5,7.6,
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, Tems 9.1,9.2,9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-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

TectupoBanue YCTHBIA 0npoc
MaremaTtudeckuii JUKTAHT
NupuBunyanbHas
CaMOCTOSITEIbHAS

paborta

[IpencraBnenue pe3yabpTaToB
MpaKTUYECKUX padoT 3amura
TBOPYECKUX paboT

3ammra

VH]IMBUIYaJIbHBIX

MPOEKTOB

KonTpomnpHas pabora BeimonHenue
9K3aMEHAIIMOHHBIX 3aJaHuI




I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5

IT-o/c, 14.6

OK 03. [1lnanupoBatb u
peajn30BbIBATH
co0CcTBEHHOE
npogeccuoHaJIbHOE U
JIMYHOCTHOE Pa3BHUTHE,
NpeInpUHUMATEIbCKYI0
AeAITeIbHOCTh B
npodgeccHOHAIBLHOMU chepe,
HCIO0J1b30BATH 3HAHUS 110
(uHaHCOBOI1 TPaMOTHOCTH
B PA3JINYHbIX KU3HEHHBIX
CUTYaIUAX

P1,Temal.1,1.2, 1.31I-0/c, 1.4, 1.5,
1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.511I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,
4.7

IT-o/c, 4.8,4.9,4.10,4.11

P5, Temer 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temsr7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 II-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 9.1,9.2,9.3,9.4,9.5

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

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, 14 .4,
14.5

II-o/c, 14.6

TectupoBanue Y CTHBINA OITPOC
MaremaTuyecKuid TUKTaHT
NuauBunyanbHas
CaMOCTOSITENIbHAs

pabora

IIpencrasnenue

pe3yabTaTOB

MIPaKTUYECKUX padoT

3aimuTa TBOPUYECKUX

pabot

3amura

WHIUBUTYATbHBIX

IIPOEKTOB

KonTponbHas pabora Beinonanenue
9K3aMEHALMOHHBIX 3a/1aHUI

OK 04. D¢ dexTnBHO
B3aMMO/IeliCTBOBATH U
padoTaTh B KOJLUIEKTHBE U
KOMaHj1e

P1,Temal.1,1.2, 1.311-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5II-
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,
4.7

IT-o/c, 4.8,4.9, 4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 II-o/c, 7.8, 7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5

TectupoBanue Y CTHBINA OIIPOC
MareMaTHn4ecKuil TUKTAaHT
NunuBunyanbHas
CaMOCTOATEIIbHAS

pabora

[IpencraBnenue

pE3yNbTaTOB

MPaKTUYECKUX padoT

3amuTa TBOPUYECKHUX

pabort

3amura

WHIMBUAYAJIbHbBIX

IIPOEKTOB

KouTposnbHnas pabora Beinonnenue
9K3aMEHALMOHHBIX 3a1aHUU




I1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5

IT-o/c, 14.6
OK 05. OcymecTBasiTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue Y CTHBII OIpoOC
YCTHYIO U MUCbMEHHYIO 1.6 MaremaTuyecKuid TUKTaHT
KOMMYHHKAIMIO HA P2, Temn1 2.1,2.2,2.3,2.4,2.51I- NuauBunyanbHas
rocy/1apcTBEHHOM sI3bIKe o/c, 2.6 CaMOCTOSITENIbHAs
Poccuiickoii @enepanun ¢ | P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 pabora
y4eToM 0COOeHHOCTelH P4, Temb14.1,4.2,4.3,4.4,4.5,4.6, [IpencraBnenue
CONUATBHOTO H 4.7 pe3yJIbTaToB

KYJbTYPHOT'0 KOHTCKCTA

IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 II-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, Temrs1 9.1, 9.2,9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 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

II-o/c, 14.6

MIPaKTUYECKUX padoT

3amuTa TBOPYECKUX

pabot

3amura

VHAUBHUYyaJIbHBIX

IIPOEKTOB

KonTponbHas pabora Beinonanenue
9K3aMEHALIMOHHBIX 3aJaHAN

OK 06. IIposiBasaTh
IPaKAAHCKO-
NATPUOTHYECKYIO
MO3ULHUI0,
AEMOHCTPUPOBATH
OCO3HAHHOE MOBE/ICHHE HA
OCHOBE TPaJUIMOHHBIX
o01ieye/I0BeYeCKHX
IeHHOCTei, B TOM YHCJI€e ¢
y4€TOM rapMOHU3ALHMHU
MEKHALMOHAIbHBIX H
MEKPeJUTHO3HBIX
OTHOLIIEHHUH, IPUMEHATH
CTAHAAPTHI
AHTHKOPPYNLHOHHOIO
NOBEJACHHUS

P1,Temal.1,1.2, 1.311-0/c, 1.4, 1.5,
1.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

P7 Teme1 7.1,7.2,73,74,7.5,7.6,
7.7 IT-o/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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
145

IT-o/c, 14.6

TectupoBanue Y CTHBINA OIIPOC
MaremaTnyecKuii TUKTAaHT
NunuBunyanbHas
CaMOCTOATEIIbHAS

pabora

[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX paboT 3ammTa
TBOpUYECKUX paboT 3amuTa
VH]IMBUIYaJIbHBIX

IIPOEKTOB

KonTponpHas pabota
BrinosiHeHUE SK3aMEeHAIMOHHBIX
3aJaHuN

OK 07. CoaelictBoBaTh
COXpPaHEHMIO OKpYKaloLlei
cpensl,
pecypcocOepe:keHm1o,
NPUMEHATH 3HAaHUs 00
U3MeHEeHHH KIUMaTa,

P1,Temal.1,1.2, 1.3 1I-0/c, 1.4, 1.5,
1.6

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

P 3, Temnr 3.1, 3.2, 3.3 IT-o/c, 3.4
P4, Temsr4.1,4.2,4.3,4.4,4.5,4.6,

TectupoBanue Y CTHBIN OIIPOC
MaremaTtudeckuii TUKTAaHT
NunuBunyanbHas
CaMOCTOSTEIbHAS

pabora

IIpencraBnenue




NPUHIUIBI 0epPeRIUBOro
NPOMN3BOACTBA,

3¢ PeKTUBHO 1eliCTBOBATH
B Ype3BbIYAHHBIX
CUTYalHAX

4.7

IT-o/c, 4.8,4.9, 4.10,4.11

P5, Temer 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temn1 7.1,72,7.3,74,7.5,7.6,
7.711-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 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, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, 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, 14 .4,
14.5

IT-o/c, 14.6

pE3yJIbTaTOB
MIPaKTUYECKUX padoT

3amuTa TBOPYECKUX

pabor

3amura

HMHIUBUAYAJIbHBIX

IIPOEKTOB

KonTponbHas padora Beinonnenue
9K3aMECHALIMOHHBIX 3aJaHAN

3
[IpodeccrnonanbHOe-0pUEHTUPOBAHHOE COACPIKAHIE
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