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PabGouass mporpamMmma o06pa3oBaTeNbHOrO MpeaMeTa pa3paboTaHa Ha OCHOBE
npuMepHoi  pabodeil  mporpaMmbl  00IIE00pa30BATENILHOIO  MpeAMETa
«MatemaTtuka» s TPOQPECCHOHANBHBIX  00pa30BaTENbHBIX  OpraHU3allNH,
(6a30BbIl ypoBEeHB, BapuaHT 1), yTBepxkaeHHONH COBETOM IO OIEHKE COJICpIKAHUS
M KauyecTBa MPUMEPHBIX paboyux MporpaMMm oO0IIe00pa30BaTENbHOIO U
COLIMATbHO- TYMaHUTAPHOTO LUKIOB CPETHETO MPOPECCHOHATBHOTO 00pa30BaHMS
(mporokon Nel4 or 30.11.2022r.) ®I'bOY HAIIO HWPIIO MuHnuctepcTBa
npocselieHus Poceniickoin denepanuu.

Pa3paboTuuk:

Pepunsino Banentuna BacuibeBHA, crnenuaiucT BbICHIeH KBaTU(UKAIMOHHON
KaTErOpHUH.
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1. OBHIASA XAPAKTEPUCTHUKA
OBIIIEOBPA3OBATEJIBHOI'O IIPEJIMETA
«MATEMATHUKA»

1.1.MecTo mpeaMera B CTPYKTYpe NpodecCHOHAIBHOM
o0pasoBareabHoii nporpammsel CIIO:

O61eo6pazoBaTenbHbIM IpeaMeT «MaTeMaTuka» sBIseTCA 0053aTeIbHOM YacThIO
o011eo0pazoBaTeabHOro UKIa 00pa3oBaTEIbHONU MPOrpaMMBbl B COOTBETCTBUU C
dI'OC CIIO:
23.01.17 — Macrtep 1o peMOHTY U OOCTY>KHBAHHUIO aBTOMOOUIIEH
09.01.03— Oneparop nHGOPMAIMOHHBIX CUCTEM U PECYPCOB.

1.2. Hesu 1 miIaHUpPyeMble pe3yJbTaThl OCBOEHHS MpeaMeTa:

1.2.1. Ilnanumpyemble pe3yJbTaTbl OCBOCHHS 0011e00pa30BATEIbLHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO
Oco0oe 3Hauenue npeaMet umeet npu popmupoBanuu u pazsuruu OK u [1IK
(Tabmuma 1)



O01IMe KoMIeTeH I

IlnanupyemMsle pe3yJbTaThl 00yUeHHs

O6ume’ IpeamerHbie’
OK 01 Ber6upats criocoOb1 -TOTOBHOCTh K TpyAy, OCO3HAHME UEHHOCTH -BJIQJIETh METOJIAMU J0Ka3aTENbCTB, AITOPUTMAMHU
pelieHus 3a1a4y MacTepcTBa, TPYAOoTro0ue; peleHus 3a1a4; yMeHue popMyIupoBaTh ONpeAeICHHUS,
npoheccHoHaTBEHON - TOTOBHOCTh K  AKTUBHOM  JI€ATEIbHOCTU AKCHOMBI U TEOPEMBI, IPUMEHSTH UX, TPOBOIUTH
JEeSITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HalpaBIeHHOCTH, JI0Ka3aTeNIbHbIE PACCYXACHUS B X0JI€ PELIECHUS 3a/1a4;
MIPUMEHUTEIEHO CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M - YMETh ONEPUPOBATH MOHATUSIMH: CTEIICHb YHCIIA,

K pa3IM4YHbBIM KOHTCKCTaM

CaMOCTOATCIIbHO BBITIIOJIHATH TaKYIO JACATCIBbHOCTD,
- UHTEpEeC K pa3Iu4HbIM cepaM npodhecCHOHATBLHOM
NEeSITENIbHOCTH,

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
I1I03HaBaTCJIbHBIMU )IGI\/’ICTBI/HIMI/I:

a) 6a30BBIC JIOTHUECKHE TICUCTBUS:

- CaMOCTOSITENIBHO dbopMynupoBaTh "
aKTyallu3upoBaTh MpoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIA TPU3HAK WU
OCHOBAaHHWS JUIS CpPaBHECHHs, KIACCUPUKAIUN H
00001IeHN S,

- ONpeNeNATh IENH  JCSITCIbHOCTH,
MapaMeTpsl U KPUTSPUHU UX JOCTHIKCHHS,
- BBISIBJIATH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B
paccMaTpruBaeMbIX SBIICHUSX;

- BHOCUTbH KOPPEKTHUBHI B ICATEIHHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IICJISIM, OLICHUBATh PUCKH

- TIOCIIEACTBHI JICATEIIBHOCTH; Pa3BUBATh KPCATHBHOE
MBIIIIJICHUE TIPH PEIICHUHN )KM3HCHHBIX ITPOOIeM

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIbCKONH U
IPOCKTHON  JCATCILHOCTH, HAaBBIKAMH pPa3peIICHHS
npobiem;

- BBISBIATH
aKTyaJlu3upoOBaTh 3ajady,

3aaBaTh

MMPUYIUHHO-CIICACTBCHHBIC CBA3HU n
BbIJIBUTATh THUIIOTC3Y €€

Jorapudm YuCIia; YMEHHE BBIITOJIHATH BBIYHACICHUE
3HAYCHHI U MPeoOpa30BaHuUs BEIPAKEHHUM CO CTENICHSIMHU U
norapudmamu, mpeodpazoBaHus APOOHO-PAITMOHATBHBIX
BBIPAKCHUI;

- YMETb ONEPUPOBATh MOHATUSAMU: PALlUOHAIILHBIE,
UppalMoHabHbIe, TIOKa3aTelIbHbIE, CTENICHHbIE,
jgorapu@MuuecKre, TPUrOHOMETPUYECKUE YPABHEHHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATUAMU: (HYHKIIHSI, HEIIPEPhIBHAS
GbyHKLIMS, TPOU3BOAHAS, IEPBOOOpA3Has, ONpeAeTIeHHbIN
UHTErpajl; yMETb HaXOIUTh POU3BOHBIE IEMEHTAPHbIX
(GyHKIUHI, UCNIOJIB3Ys CIIPABOYHbIE MaTEPHAIIBL;
UCCIIEI0BATh B IPOCTEHIINX ClIydasX GYHKLIUU HA
MOHOTOHHOCTb, HAXO/IUTh HANOOJIBIINE U HAUMEHbILINE
3Ha4YeHusl QYHKIUI; CTpPOUTh rpaUKu MHOTOUWIEHOB €
UCIIOJIb30BAHUEM allllapaTa MaTeMAaTHYECKOT0 aHAJIN3a;
IPUMEHSATH [TPOU3BOIHYIO IIPU PELLICHUH 3334 Ha
JIBUOKEHUE;

pelaTh NpakTUKO-OPUEHTUPOBAHHBIE 3aJjauyl Ha
HauOoJIbIINE U HAUMEHbIIINE 3HAYeHUs, Ha HaXOKICHUE
IyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh ONIEpPUPOBATh MOHATUIMHU: PallMOHATIbHASA QYHKIMS,
nokaszatesbHast QyHKLHUsA, CTereHHas pyHKLIus,
aorapupmuueckas  (GyHKLUS, TPUTOHOMETPHUECKUE
byHKIIMN, 0OpaTHBIE QYHKIMU; YMEHHE CTPOUTH rpaduKu
U3yUYCHHBIX QYHKIUH, UCTIOJIb30BATh I'PpauKu pU




peuieHus, HaxOIUTb apryMEHThl I J0Ka3aTesIbCTBa
CBOUX YTBEPXKICHHUH, 3a1aBaTh apaMeTpbl U KPUTEPUH
peuenus;

- QHAJIM3HUPOBATH IOJIYYECHHBIE B XOJI€ PEUICHUS 3a1a41

pe3yJIbTaThlI, KPUTHUYECKH OLICHUBATh 170,
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSAX;

- YMCTb INCPCHOCHUTL 3HAHUA B I[IO3HABATCIILHYIO U
IMPAaKTUICCKYIO o0OjacTu KHU3HCACATCIBHOCTH,

- YMCTbH HUHTCTPpHUPOBATH 3HaHUuA nu3 PAa3HBIX
MpeIMETHBIX o0nacTe;

= BBIABHUI'aTb HOBBLIC HJACH, NPpCjIaraTb OPUIMHAJIBHBIC
MOoAXO0dbl U PCIICHUSA

Y CTIIOCOOHOCTh MX MCTIOJB30BAHMS B TIO3HABATEILHOW U
COIMAJIBHOM MPAKTUKE

W3YYCHUU MIPOIIECCOB M 3aBUCHMOCTEH, PH PEIICHNH 3a/1a4
U3 IPYrux y4eOHBIX TPEIMETOB U 3a/1a4 U3 peatbHOU
JKU3HH; BEIPAXKaTh GOPMYIaMH 3aBUCUMOCTH MEXITY
BEJIMYUHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/Ia4YH PA3HBIX THIIOB (B TOM
YHCIIe Ha TPOIICHTHI, IOJIM ¥ YacTH, Ha ABM)KCHHE, padoTy,
CTOUMOCTH TOBApOB U yCJIyT, HAJIOTH, 33J]a4H U3 00JIaCTH
YIPaBICHUS JIMYHBIMUA U CEMEHHBIMU (PUHAHCAMH);
COCTAaBIIATH BHIPAXKCHHUS, YPABHECHU S, HEPABCHCTBA U MX
CHCTEMBI TI0 YCIIOBHIO 33]1a4H, UCCIIEIOBATH MOJYYCHHOE
pElIeHHE 1 OIIEHUBATh TIPABJIOTIOI00HOCTH PE3yIbTaTOB;
- YMETh ONIEPUPOBATH MOHATUSAMU: CPEIHEE
apudMeTnIecKoe, MeuaHa, HauOoJbIIee M HAaNMEHBIIIEe
3HAYCHUS, pa3Max, TUCTICPCHs, CTAaHAPTHOE OTKJIOHECHUE
YHUCIIOBOTO HA0Opa; yMETh U3BJIEKATh, HHTEPIIPETHPOBATH
uHGOPMAIIHIO, TIPEJICTABICHHYIO B TAOIUIAX, Ha
nuarpammax, rpadukax, OTpaskarollyto CBOWCTBa
peasibHbIX IPOLIECCOB U SIBJICHUI; IPEACTABIATh
WH(pOPMAITHIO C TIOMOIIIBIO TAOJIUII U TUATPAMM;
HCCJIEIOBATh CTATUCTHYECKUE JaHHbIE, B TOM YHUCIIE C
MpPUMEHEHHEM I'paUYeCKUX METOI0B U 3JIEKTPOHHBIX
CPEICTB;

- YMETb ONEPUPOBATH MOHATUSAMU: CIy4alHbINA OTIBIT U
citydaifHO€ COOBITHE, BEPOSTHOCTD CIIy4allHOTO COOBITHUS;
YMEHHE BBIYUCIIATH BEPOATHOCTD C UCIOJIb30BaHUEM
rpaduuecKkux MEeTOA0B; MPUMEHITH (POPMYIIBI CII0KECHHUS
U YMHOKEHHSI BEPOSITHOCTEM, KOMOMHATOPHBIE (haKThl U
(dbopMyIbI IpU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
pealbHbIX COOBITHII; 3HAKOMCTBO CO

CIIy4ailHBIMU BEJIMYMHAMH; YMEHHUE MPUBOJAUTH MPUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX YUCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX;

- YMETh ONEePUPOBATh MOHATUSIMU: TOUKA, IpAMas,




IUIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN yroJI,
CKPEIIHUBAIOIINECS MIPSAMbIC, TApaIeTbHOCTh U
MEPICHIUKYISIPHOCTD MPSAMBIX H IJIOCKOCTEH, yroi
MEXTy MPSMBIMU, YTOJI MKy MPSMOK U IJIOCKOCTBIO,
YTOJI MEXIY TUIOCKOCTSIMH, PACCTOSIHUAE OT TOYKH JI0
TUTIOCKOCTH, PACCTOSIHUAE MEXKTy TIPSIMBIMH, PACCTOSTHUE
MEXTy IUIOCKOCTSIMH;, YMEHHE UCIIOJIB30BATh MIPH
PEIICHUH 33]1a4 U3YYCHHBIC (DaKThl H TEOPEMBI
TUTAHUMETPUH; YMEHHE OIICHUBAThH pa3Mepbl 00bEKTOB
OKPYKaIOIIET0 MUPA;

- YMETh OIEPUPOBATH MOHATUSMHU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHUKA, Ky0, ITapalieIIeInIIe]], PU3Ma,
nupaMuia, GUrypa u IOBEPXHOCTh BpAIECHUS, [IAIHH]IP,
KOHYC, II1ap, cdepa, ceueHus: GUTyphl BpamieHus,
TUTOCKOCTB, Kacaromiasics cephl, MTHHAPA, KOHYCA,
TUTONIA/b TOBEPXHOCTH TTUPAMHU/IBI, IPU3MBI, KOHYCA,
MUAJTUHIPA, TI0MAIs cheprl, 00beM KyOa, TPSIMOYTOJIBHOTO
napaieNienue1a, MupaMuIbl, TPU3MBbI, IWIHHIPA,
KOHYCa, IIapa; yMEeHUe H300pakaTh MHOTOTPaHHHUKH U
MOBEPXHOCTHU BPAIICHHUS, HX CEYCHUS OT PYKH, C TIOMOIIBHIO
YEepPTEIKHBIX HHCTPYMEHTOB H DJIEKTPOHHBIX CPEIICTB;
YMEHHUE paclio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE;
YMEHHUE PacliO3HaBaTh MPABUIIbHBIC MHOTOTPAaHHHKH;

- YMETh ONIEPHPOBATH MOHATHIMU: JIBH)KCHHE B
NPOCTPAHCTBE, MOJA00HBIC (PUTYPBI B TPOCTPAHCTBE;
UCTI0JIb30BaTh OTHOIICHUE TUIOMIA/ICH TIOBEPXHOCTEH U
00beMOB MOJOOHBIX (GUTYp TIPU PEIICHUH 33]1a4;

- YMETh BBIYUCIISATH TECOMETPUICCKUE BEIMYUHBI (JJIMHA,
yTroJl, IJIOIa/lb, 00bEM, IJIOIIA b [IOBEPXHOCTH),
UCTIOJIb3Ys M3y4CHHBIC (POPMYJIIBI U METOIBI,

- YMETh ONIEPUPOBATH MOHATHIMU: TPSIMOYTOJIbHAS
CUCTEeMa KOOPJWHAT, KOOPIUHATHI TOYKHU, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEACHUE, YTOI




MEXy BEKTOPAMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YMCJIO; HAXOUTH C TOMOIIBIO U3YYEHHBIX
(bopMyI1 KOOpAMHATHI CEPEAMHBI OTPE3KA, PACCTOSIHUE
MEX/1y IByMSI TOUKAMU;

- YMETb BBIOMPATH NOJIXOSAIINNA U3YUEHHBIN METO IS
pelieHus 3a/1a4M, paclo3HaBaThb MaTeMaTH4YeCKUe (PaKkThl U
MaTEMaTHYECKUE MOJIEIH B IPUPOJHBIX U OOLIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IPUBOIUTH IPUMEPDI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTU4EeCKON HayKH.

- YMETb OIIEPUPOBATH NNOHATHIMMU: OIIPEICIICHUE, AKCUOMa,
TeopeMa, CIEICTBHE, CBOMCTBO, PU3HAK, JOKA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; yMeHUE GOPMYIUPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOAUTH
MPUMEPHI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO/T
MaTeMaTHYeCKON MHAYKIUH; TPOBOANUTH JOKa3aTelbHbIE
pacCyKJIeHUs MPU PELICHUH 3a7a4, OLIEHUBATh JJOTUYECKYIO
MPaBUIBHOCTh PACCYXKACHU;

- YMETh ONIEPUPOBATh MOHATUSAMU: MHOXKECTBO,
IIOJIMHOKECTBO, ONIEPALIMN HaJl MHO>KECTBAMHU; YMECHHE
HCII0JIb30BaTh TEOPETUKO- MHOYKECTBEHHBIN anmnapar AJis
OIHMCAaHUs PEAJIbHBIX IIPOLECCOB U SIBJICHUH PU

peLIeHUH 3aJ]ay, B TOM YHCIIe U3 JPYruX y4eOHbIX
IIPEIMETOB;

- YMETh ONIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad,
JIepeBo, UKL, 'pad Ha INIOCKOCTH; YMEHUE 3a/1aBaTh U
ONMCBIBATh I'padbl pa3IMUYHBIMU CIIOCOOAMU;
UCIOJb30BaTh Irpadbl MpU peLIeHUn3aaay;

- yMeTbh CBOOOJIHO ONIEpUPOBATH MOHATUIMHU:

COYETaHUE, IEPECTAHOBKA, YUCIIO COYETAaHUM, YNCIIO
nepecTaHoBoK; OnHOMHbI0TOHA; yMeHUEe NPUMEHATh
KOMOMHATOPHbIE (PAKThI U pacCyKIACHUS IS peIIeHUs
3a/1a4;




-yMETh ONEPHUPOBATH MOHITUSIMH: HATYPATHLHOE YKCIIO,
I[EJI0€ YHCII0, OCTATOK 0 MOJYIIIO, PAIIMOHATBHOE YHCIIO,
UPPAIMOHATILHOE YUCIIO, MHOXKECTBA HATYpPaIbHBIX,
IENBIX, PAIIHOHATBHBIX, ACHCTBUTEIBHBIX YHCEI;
YMEHHE HCIOJIb30BaThIIPU3HAKU JCITUMOCTH,
HAaMMEHBIIMI 00U NeIUTEIbh U HaUMEHBIIIEE 001Iee
KpaTHOE, arOpuT™M EBKiIHIa Mpy pemeHnn3anag;
3HAKOMCTBO C PA3JIMIHBIMU MTO3UITHOHHBIMHA CHCTEMaMHU
CUHCJICHUS,;

- YMETh CBOOOIHO OTIEPUPOBATH MOHSATUSIMU: CTEIICHB C
IEJTBIM TIOKa3aTeNieM, KOPeHb HAaTypaJlbHON CTEITICHH,
CTETICHb C PAIlHOHATIBHBIM MTOKA3aTeJIeM, CTCTICHb C
JIEHCTBUTEILHBIM (BEIIECTBEHHBIM) TIOKa3aTeNeM,
norapudM YuClia, CHHYC, KOCHHYC UTaHTCHC
MIPOU3BOJILHOTO YHCIIA;

- YMETh ONEPUPOBATH MOHITHSIMH: TOXICCTBO,
TOXKJIECCTBEHHOE MTPEoOpa3OBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YPaBHCHUH U HEPaBEHCTB,
PaBHOCUJILHOCTh YPAaBHEHHI, HEPABEHCTB U CHUCTEM,
parMoHaNIbHbIEC, HPPAIMOHAIbHBIC, TTOKa3aTeIbHBIC,
CTETEHHBIE, JJorapu(PMUIECKHE, TPUTOHOMETPHUCCKHE
ypaBHEHUs, HEPABEHCTBAW CHCTEMBbI; YMEHHUE PEIIaTh
ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TTIOMOIIIBIO
pPa3IMYHBIX MPUEMOB; pEllaTh ypaBHEHHUs, HEPABCHCTBA U
CHUCTEMBI C TTapaMeTPOM; IPUMEHSTh YpaBHEHUS,
HEpaBEHCTBA, UX CHCTEMBI ISl pEIICHUS MaTeMAaTUUECKUX
3a7a4 U 3a1a4 U3

pa3INyYHbIX o0JacTell HayKu U peajbHOU >KU3HU;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUAMU: TpapuK
byHkuun, oopatHas GyHKIHS, KOMIIO3UIUS (DYHKITHH,
JTUHeHas QyHKIuUs, KBaapaTuyHas GyHKIMs, CTelIEHHAs
GyHKIMS ¢ LIEeTBIM TOKa3aTeNeM, TPUTOHOMETPUYECKHE
¢GyHKIIMM, 0OpaTHbIE TPUTOHOMETpUYECKHE (DYHKIIHH,




nokaszateibHas u Jorapudmudeckas GyHKINU; yMEHHUE
CTPOUTH TpapuKH (PYHKIIHIA, BBIIOJIHATH IPEOOPA30BaHNUS
rpaduKoB QYHKIIHIA;

YMEHHUE HCII0JIb30BaTh rpaduku QYHKIUHN U U3y9EeHUS
IPOIIECCOB M 3aBUCUMOCTEH MPH PELICHNUH 33124 U3 JPYTUX
y4eOHBIX MPEAMETOB U U3 PEaTbHOM KU3HU; BEIPAKATH
(dopMynaMu 3aBUCUMOCTH M@Ky BETUYNHAMU;

yMEHHUE CBOOOIHO ONEPUPOBATH MOHITUAMU: YETHOCTD
(GyHKIIUH, TEPHOANIHOCTD (PYHKIIMHU, OTPaHUIEHHOCTh
(GyHKIMHM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
(GyHKIMH, HanOoJIbIIee U HaUMEHbIlIee 3HAUCHUS
(GYHKIIUM Ha TPOMEKYTKE; YMEHHUE MMPOBONTH
uccienoBanue QyHKITUH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaUKN GYHKIMHA IS
pelieHus ypaBHeHH, HEPAaBEHCTB M 33/1a4 C TTapaMeTPaMu;
n300pakaTh Ha KOOPIMHATHOM TUIOCKOCTH MHOKECTBA
pEeUIeHN ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- yM€Tbh CBOOOJHO ONIEPUPOBATH MOHATHAMMU:
HOCJIEI0BATEIbHOCTb, apu(MeTHUYECKast TPOrPeCcCHs,
reoMeTpuyecKas mporpeccus, 0eCKOHEUHO yObIBarOIIas
reoMeTpu4ecKasl Iporpeccus; yMeHue 3aJaBaThb
NOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C IOMOILBIO
PEKYPPEHTHBIX HOpMYII;

- YMETh ONEPUPOBATH MOHATHIMHU: HENPEPHIBHOCTb
(GYHKIIMW, aCHMITOTHI rpaduka GyHKIIUHU, TIEpBas U
BTOpasi MPOU3BOAHASA (PYHKLIMHU, TE€OMETPUUYECKUN U
(bu3nUecKuil CMbICI IPOU3BOTHOM,

nepBooOpasHasi, ONpeeICHHbIN HHTErpaj; yMEHUe
HaXOJUTh ACUMITOTHI rpaduka (yHKUUHU; YMEHUE
BBIUUCJIATH [TPOU3BOIHBIECYMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMIIO3UIIMM (PYHKLUH, HAXOIUTh YpaBHEHUE
KacaTeJabHOU K rpaduky QpyHKIUY;

YMEHHUE HCIOJIb30BaTh NPOU3BOJIHYIO JJIsl MCCIIEAOBAHUS




(G YHKIMIA, 71 HAXOKICHUS HAUTYYIIEro PEelieHus B
MPUKIAIHBIX, B TOM YUCJE COI[UATbHO-IKOHOMUYECKUX U
¢du3nueckux 3a1avax, s ONPEIeIeHUs] CKOPOCTH
YCKOpPEHUS; HaXOIUTh IJIOUIaJAd U 00BbEeMBI PUIYp C
MOMOIIbIO0 UHTETPaJIa; MPUBOIUTH MPUMEPHI
MaTEMaTHYECKOI0 MOJIEIUPOBAHUS C MOMOUIbIO
nuddepeHnanbHbIX YpaBHEHUH;

- YMETh ONEPUPOBATH NOHITUSIMU: KOMILIEKCHOE YUCIIO,
CONPSKEHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT
KOMIIJIEKCHOTO YHclia, GopMa 3alluch KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUrOHOMETpUUYECKasi U
anredpandeckasi); yMETbIIPOU3BOAUTH apU(PMETHUECKUE
JEHUCTBUSI C KOMIUIEKCHBIMH YHCIIAMU; TIPUBOIUTH
IpUMEPHI UCTIOJIb30BAaHUS KOMILJIEKCHBIX YHCEN;

- YMETb CBOOOJIHO ONEPUPOBATh MOHATHSAMU: CpEHEE
apudMeTnIecKoe, MeauaHa, HanOoIbIlIee U HAMMEHBITIEE
3Ha4YEeHUs,pa3Max, JUCIEePCHs], CTAHJapTHOE OTKJIOHEHHE
JUISL OTIMCAHUS YHMCIIOBBIX JAHHBIX; YMEHUE HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIC, B TOM YHCJE C MPUMEHEHHEM
rpauyecKkux METOJ0B U ANEKTPOHHBIX CPE/ICTB;
rpaduYecKy MCCIIeI0BaTh COBMECTHBIC HAOMIOACHUS C
MOMOIIBIO TMarpaMM PacCEUBaHUs U JIMHEHHOW PErpeccuu;
- YMETh HaXOJUTh BEPOSITHOCTU COOBITHI C
UCII0JIb30BaHUEM I'paUYECKUX METO/I0B; MPUMEHSTDH IS
pelieHus 3a1a4 GopMyIIbICIOKEHUS U YMHOKCHHUS
BEPOSTHOCTEH, (GOPMYITy MTOTHOM

BeposITHOCTH, (hopmyny bepnynnu, komOuHaTOpHBIE
bakThl U HopMyIb; OLEHUBATH BEPOSTHOCTU PeabHBIX
COOBITHII; yMEHHE ONIEPUPOBATH MOHATUSIMU: CIIydaiiHas
BEJIMYMHA, paclpesiesieHe BEPOSTHOCTEN, MaTeMaTHYeCKOe
OXKHUJaHUe, TUCIIEPCUS U CTaHIAPTHOE OTKJIOHEHHE
CIIy4aiiHOW BETUYMHBI, PYHKIIUU pacrlpeaeieHus u
IJIOTHOCTU PAaBHOMEPHOT0, MOKA3aTEIbHOTO U




HOPMAJIBHOTO paclpeiesIeHU; YMEHNUE UCII0JIb30BaTh
CBOMCTBA U3YYEHHBIX PACIpPEIEICHUN I PELICHUs 3a/1a4;
3HAKOMCTBO C MOHATHUSAMH: 3aKOH OOJBLINX YHCEI, METOIbI
BbIOOPOYHBIX UCCIIEI0BAaHUN; YMEHUE MPUBOIUTH
IPUMEpPHI MPOSIBICHUSI 3aKOHAOOJIBIINX YHCEN B
IPUPOJIHBIX U OOLECTBEHHBIX SBICHUSIX;

- YMETb CBOOO/IHO ONEPUPOBATh MOHATUSAMU: TOUKA,
npsMasi, INOCKOCTb, IPOCTPAHCTBO, OTPE30K, Ty, IUIOCKUN
yToJ1, ABYTPAHHBIA YTOJI, TPEXTPAaHHBIN YIroJl,
IIEPECEKAIOIINECS, TaPAJUIEIbHBIE U CKPEIIUBAIOIINECS
IpsIMBIE, TAPAJLIEIBHOCTD U NEPIEHANKYIIPHOCTD MPSAMBIX
U TUIOCKOCTEH, YroJl MEXIY NPSAMBIMH, YTOJ MEXKIY
IIPSAMOM M TUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMU; YMEHHUE
HCII0JIb30BaTh NIPHU PEIICHUH 3334 U3ydyeHHbIe (aKThl U
TEOPEMBI TUTAHUMETPHUH; YMEHUE OLICHUBATh Pa3MeEpPbI
00BEKTOB B OKpPY’KAIOILIIEM MHPE; YMEHHE ONepUpOBaTh
MOHATUSAMH: MHOTOTPAaHHUK, C€YEHHUE MHOIOTPAaHHUKA,
IPaBUJIbHBII MHOTOTPAHHUK, IPU3Ma, MUpaMua, Gurypa u
MOBEPXHOCTb BPALCHMS], IWIINHP, KOHYC, 11ap, cepa,
pa3BepTKa NOBEPXHOCTH, CEUEHUSI KOHYCa U LIMIUHAPA,
napauleJIbHbIe OCH WM OCHOBAHUIO, CEYCHHUE 11apa,
IUIOCKOCTb, Kacaromascs cepbl, IINHAPA, KOHYCa;
YMEHHUE CTPOUTh CEYEHHE MHOTOTpaHHUKA, N300paxaTh
MHOTI'OI'paHHUKH, (GUTYpBl U TIOBEPXHOCTH BpalllEHUs, UX
CEYEHUs, B TOM YHCJIE C MOMOIIBIO DJIEKTPOHHBIX CPENICTB;
yYMEHUE MPUMEHATh CBONCTBA FEOMETPUUECKUX DUy,
CaMOCTOATENBHO (POPMYIUPOBATH ONPEACTICHHS
U3y4yaeMbIX (PUTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
IPU3HAKAX T€OMETPUUECKUX (PUTyp, 0O0CHOBBIBATh UIIH
OIpOBEpraTh UX; yMEHUE MIPOBOJIUTH KJIaCCU(UKALINIO
¢Guryp 1o pasjiu4HbIM MPU3HAKAM, BBIIOJIHAThH
HE00X0/IMMBbI€ JIOTIOTHUTENIbHBIE IOCTPOCHHUS;

- YM€Th CBOOOJHO ONEPUPOBATH MOHATUAMU: IJIOMIA/b




¢urypsl, 00beM (pUTyphI, BETUYHMHA YIiIa, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXTY IPSIMBIMH,
paccTostHuE MEXTy TNIOCKOCTSMH, TUIOIMIAb Chephbl,
IUIOIIAb TOBEPXHOCTH MHPAMHU/IBL, ITPU3MBI, KOHYCA,
LHWIMH]pa, 00beM KyOa, IpSIMOYTrOJbHOTO
napaieNnenunea, MMPaMuIbl, TPU3MBbI, IUIHHIPA,
KOHYCa, [I1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00BEMOB
1o100HbIX pUryp;

- yMeTh CBOOOJIHO OTIEPHPOBATH MOHATUSIMU: IBIKCHUE,
napajieNbHBIA IePeHOC, CHMMETPHS Ha TUIOCKOCTH H B
MIPOCTPAHCTBE, MOBOPOT, MPeoOpa30BaHKE MO00US,
noJ00HbIe GUTYPBI; YMEHUE PAcO3HABATh PaBHBIC U
10/100HbIE (UTYPBI, B TOM YHCJIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpe; yMEHHE HCIOJIb30BaTh
TeOMETPUIECKHE OTHOIICHHS, HAXOTUTh
reOMETPUYECKHEe BEITMUUHBI (IJTUHA, YTOJ, IJIONIaIb,
00beM) pUpeIIeHnH 3aJad U3 APYruX y4eOHbIX
NPEIMETOB U U3 PEATIbHOM JKU3HU;

- YM€Th CBOOOJHO ONEPUPOBATH MOHATHIMM:
IPSAMOYTOJIbHAsl CUCTEMa KOOPANUHAT, BEKTOD,
KOOP/AMHATBI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEJICHHE BEKTOPA HA YUCIIO,
pasJioKeHue BEKTopa 1o 0a3ucy, CKajlsipHOe
IPOM3BECHNE, BEKTOPHOE MPOU3BENICHHUE, YIOJ MEXITY
BEKTOPaMH; YMEHHE UCIOJIb30BATh BEKTOPHBIA U
KOOPAMHATHBIM METOJ JUIsl pPelIeHUsATeOMETPUUECKUX
3ajla4y W 3a]a4d Jpyrux y4eOHbIX MPEIMETOB;
OTIEPUPOBATH MOHATHAMU: MaTpuma 2X2 u 3X3,
OIpe/IeINTENb

MaTpHIlbl, FEOMETPUYECKUN CMBICIT ONPEAETUTEIS;

- YMETbh MOJICIUPOBATh PeabHbIE CUTYAI[UH Ha S3bIKE
MaTEeMaTUKHU;COCTaBIATh BBIPAKEHUs], ypaBHEHUS,
HEPAaBEHCTBA U MX CHUCTEMbI MOYCIOBHUIO 3aa4H,




HCCIIE0BATh IOCTPOEHHBIE MOJEIH C UCIIOJIb30BAHUEM
anmnapara anare0opbl, HHTEPIPETUPOBATD MOJIyUYEHHBIH
pe3ynbTaT; CTPOUTh MATEMATUYECKUE MOJEIIH C IIOMOIIBIO
reOMETPUYECKUX IMMOHATHM W BEJIHWYUH, peuiaTh
CBSI3aHHBIC C HUMH NIPAKTUYECKHUE 3a/1a4U; COCTABIATh
BEPOSITHOCTHYIO MOJIEJIb U HHTEPIPETUPOBATH
IIOJIY4ECHHBIM pe3ysbpTaT; pelaTh IPUKIIAIHbIE 3aJa49H
CpencTBaMU MaT€MAaTHYECKOr0 aHaJIN3a, B TOM 4HCIIe
COLIMAIBHO- YKOHOMHYECKOTO ¥ (PU3UUECKOTO XapaKTepa;

- YMEHHE BbIOMpaTh NOIXOASIINUNA METOI ISl pEeLIeHUS
3a/1a4y; TIOHMMAaHNE 3HAaYMMOCTH MaTEMAaTUKHU B U3Y4CHHUU
MPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U ABJICHUM;
YMEHHUE pacliO3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMaTUKH
B MCKYCCTBE, YMEHHUE MPUBOIUTHIIPUMEDPHI
MAaTE€MaTHYECKNX OTKPBITUN POCCUIICKON U MUPOBOM
MAaTE€MaTHYECKOW HAYKH

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MOUCKA, aHATIU3a U
MHTEpIpETAINH
nHpOpMaUK, 1
nH(pOpMaITMOHHBIC
TEXHOJIOTUH JIJIs
BBITIOJIHEHUS 3a71a4
npodeccuoHaIbHON
NeSITeNIbHOCTH

B o0nacTi ieHHOCTH HAYyYHOTO MTO3HAHUS:

-c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BHTHS
HayYKH 1 OOIIECTBEHHOH MPAaKTHUKH, OCHOBAaHHOTO Ha
JMaore KylbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTa B MOJIUKYJIETYPHOM MHUDE;

- COBEpIICHCTBOBAHME S3bIKOBOM M YATATEILCKON
KYJIBbTYpBI KaK CPEJICTBA B3aUMOACHCTBUS MEXKLY
JIOJIbMH U TIO3HAHUS MUDA;

OCO3HaHHUE LIEHHOCTH HAyYHOU JEATeILHOCTH,
TOTOBHOCTH OCYIIECTBIISATH IPOCKTHYIO U
YICCIIEZI0BATENBCKYIO IEITEIIbHOCTh HHANBUAYAIBHO H B
rpymre.

OBnageHre yHUBEpCalbHbIMU y4€OHBIMU
II03HABATEIbHBIMU JICHCTBHUSIMU:

B) paboTa ¢ uH(popMaruei:

- BJIaJIeTh HaBBIKAMHU MOJIy4YeHUs] MHQOpMaINK U3

- yMETh  ONCPHUPOBATh  TOHATHSIMH:  pPAAOHAILHAS
GbyHKIMA, TOKa3aTenbHas (DyHKIUS, CTEeTeHHas (QYHKIUA,
norapudmMudeckas byHKIIHS, TPUTOHOMETPHYECKHUE
dbyHKIIMK, 00paTHBIC (DYHKIIMHU; YMEHHUE CTPOUTH Tpaduku
W3YYCHHBIX (QYHKIHUHA, HWCIONB30BaTh Tpaduku mpu
U3yUYCHHH MPOIIECCOB U 3aBHCUMOCTEH, IIPH PEIICHUH 3a/1a4
U3 JPYruX YYeOHBIX MPEIMETOB M 3a/a4 W3 pPeallbHOU
KU3HU; BBIpAXaTh (OpMylTaMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

- YMETh OTIEPHPOBATH MOHSATUSIMHU: TOKIECTBO,
TOXKECTBEHHOE npeoOpa3oBaHue, yYpaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa ypPaBHCHHUH W  HEPaBEHCTB,
PaBHOCWJILHOCTh ~ YPaBHEHUH, HEPABCHCTB M CHUCTEM,
panroHaIbHbIC, UppalroHaIbHbIC, NoKa3aTeibHbIC,
CTCTICHHBIC,

norapumMuuecKkue, TPUTOHOMETPUYECKHE  ypaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI, YMETh peIlaTh YpaBHEHHS,




HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIHLHO
OCYILECTBIISTH MIOUCK, aHAIN3, CHCTEMAaTH3aLUI0 U
WHTEPIPETAINIO HHPOPMAITIH Pa3INIHbIX BUIOB U
(dhopM TIpeICcTaBICHNS;

- CO3/IaBaTh TCKCTHI B PA3IMYHBIX (JOpMATaX C YIETOM
Ha3Ha4YCHUS HH()OPMAINH U IIEJICBO ayJUTOPHH,
BbIOMpasi ONTUMANIbHYIO (OPMY NPECTABIICHUS U
BU3YaJIN3AIIHH;

- OIICHHMBATh JIOCTOBEPHOCTH, JISTHTUMHOCTb
nH(OpPMAIIHH, €€ COOTBETCTBHE ITPABOBBIM M MOPAITLHO-
ITHUYECKUM HOPMaM;

- UCIOJIb30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aIlMOHHBIX 337124 ¢ COOJI0IeHneM TpeOOBaHUH
SPrOHOMHUKH, TEXHUKH O0€301aCHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX U ITHICCKUX HOPM,
HOPM UHGOPMAITMOHHON 0€30TTaCHOCTH;

- BJIaJIeTh HaBBIKAMH PACHO3HABAHUS U 3aLUTHI
nHpopManuu, nHOOPMAITMOHHONW 0€30MTaCHOCTH
JUYHOCTH

HEPABEHCTBA U CUCTEMBI C IOMOILBIO PA3JIMYHBIX [IPUEMOB;
peliate  ypaBHEHHUsS, HEpPaBEHCTBA M  CUCTEMBI C
[apaMeTpoM; IPUMEHATh YpPaBHEHUS, HEPAaBEHCTBA, HUX
CUCTEMBI Ul pELIeHUs] MaTeMaTUYeCKUX 3a/1ad U 3ajad U3
pa3IUYHbIX 00JaCTe HayKU U peasIbHOM JKU3HH;

- YMETb CBOOO/IHO ONEPUPOBATh MOHATUAMU: IBUKEHUE,
napajuleIbHbIM IEPEHOC, CUMMETPUS Ha INIOCKOCTU U B
MIPOCTPAHCTBE, MOBOPOT, MPeoOpa30BaHKE MO00US,
110/100HbIE QUTYPBI; YMETh pacClO3HaBaTh PaBHBIE U
MoJ00HbIE (PUTYPHI, B TOMYHUCIIE B IPUPOJIE, HICKYCCTRBE,
apXUTEKTYpe; YMETh UCIOJIb30BATh FEOMETPUUECKUE
OTHOLIEHMSI, HAXOJUTh FT€OMETPUUECKHE BETMYHMHBI (JITIMHA,
yTOJ1, TUIOIIA/Ib, 00bEM) NP PEIICHUHN 3a/1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U U3 PEAIbHOM JKU3HU

OK 03 ILnanupoBatp u
pealin30BbIBaTH COOCTBEHHOE
npodeccuoHaibHOE U
JUYHOCTHOE pa3BUTHE,
MpeANPUHUMATENbCKYIO
JeSITENEHOCTD B
npodeccuoHanbHOU chepe,
WCII0JIb30BaTh 3HAHUSA T10
(uHAHCOBOW T'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUSIX

B o06nactu 1yXO0BHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

--  c()OPMHUPOBAHHOCTb  HPABCTBEHHOI'O  CO3HAHMA,
TUYECKOTO MOBEJICHMUS;

- CIOCOOHOCTh OLEHMBATh CHUTYallUI0O WU INPUHUMATh
OCO3HAHHBIC PEIIECHUs, OPUEHTUPYACh HA MOpPAJIbHO-
HpPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHHue BKJIaja B
yCcTOMUMBOrO OyAyIEero;

- OTBCTCTBCHHOC OTHOIICHHC K CBOUM pPOAUTCILIM H

JIMYHOT'O IMOCTPOCHUC

(Wnu) OpyruM dYleHaM CeMbH, CO3JIaHUI0 CEeMbU Ha
OCHOBE OCO3HAHHOI'O MPHUHATHS LIEHHOCTEW CEMEWHOU

- YMEThb OHNCPUPOBATh IMOHATHUAMHU: palOHAJIBHEBIC,
HppalHuOHAJIbHEBIC, II0KAa3aTCJIbHBIC, CTCIICHHBIC,
JIOFapI/I(l)MI/ILIeCKI/Ie, TPUTOHOMETPUUCCKUE YpaBHCHUA U
HEPAaBCHCTBA, UX CUCTCMBI;

- YMCTb OIICpUPOBATH IIOHATHUAMM MHOT'OI'PAHHHUK,

CeUYeHHE MHOTOTpaHHHKA, KyO, Mapajulefienumnes, mpusma,
nupamuia, GuUrypa M MOBEPXHOCTh BpalICHHS, LHUIHHID,

KOHyC, 1map, cdepa, cedeHus QUrypsl BpalleHHS,
IUIOCKOCTh, Kacawomasics cdepbl, IIMHIPA, KOHYCa,
IIOMIAlb TOBEPXHOCTH NHUPAMUIBI, TPU3MBI, KOHYca,

WINHApPa, TUoaas cdepsl, 00beM Kyda, IpSIMOYTOJIbHOTO




JKU3HU B COOTBETCTBUHU C TpaguUUsMUA HapoaoB Poccuu;
OBnanenue YHUBEPCAIbHBIMU pEryIsATUBHBIMU
JNEUCTBUSAMMU:

a) caMOOpraHu3alus:

- CaMOCTOSITENIBHO  OCYIIECTBIIATh  I103HABaTEIbHYIO
NESITeIbHOCTb,  BBIABIATH IPOOJIEMBI, CTaBUTh U
(dbopmynupoBaTtb COOCTBEHHBIE 3a1a4u B
00pa3oBaTeIbHOM  JEATENIbBHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CAMOCTOATENIBHO  COCTaBJIATh  IUIAH  PELICHUS
npoOieMbl € Y4eTOM  HMEIOLIUXCA  PEecypcoB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYAalIUsIM;
CrocoOCTBOBAaTh  (POPMHPOBAHUIO U  MPOSBICHUIO
UIMPOKON ASpyAMIIMM B pa3HbIX OO0NacCTAX 3HAHUH,
MIOCTOSIHHO TOBBIIATH CBOM 00pa3oBaTeNbHBIA U
KyJbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb: HCIIOJIb30BaTh TMPHUEMBI pediekcru
IUIsl OLIEHKH CUTYalluH, BIOOPA BEPHOTO PELLECHMS;

- yYyMETb OLECHUBaTb PHUCKH U  CBOEBPEMEHHO

NPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

B) OMOLMOHAJIBHBIA HWHTEIJIEKT, MPEeAnoararuui
c(hOpMUPOBAHHOCTH: BHYTpPEHHEMH MOTHBALIUH,
BKJIIOYAIONIEH CTpeMJIeHHEe K JOCTIKEHUIO LEIu HU
ycrexy,  ONTUMHU3M,  UHHUIIMATUBHOCTb,  YMEHHUE
JeMCTBOBATh, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

- SMMATHH, BKIIOYAIOUIEH CIMOCOOHOCTh TOHHUMATh
SMOIIMOHAIBHOE COCTOSHUE JAPYTUX, YUUTHIBATH €r0 MpU
OCYILIECTBIIEHUM KOMMYHHUKAIIUHU, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH

napajuleJenunesia, IupaMu/bl, IPU3MBbL, HUIMHIPA, KOHYCA,
apa; yMeHue n300paxaTb MHOTOTPAHHUKU U TIOBEPXHOCTH
BpAIllEHUs, UX CEUEHUS OT PYKH, C ITOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIGKTPOHHBIX  CpPEACTB;  yYMETh
pacno3HaBaTb CHUMMETPUIO B  IIPOCTPAaHCTBE; YMETh
pacno3HaBaTh MPaBUIbHbIE MHOTOTPAaHHUKHY;

YMETb OIIEPUPOBATH MOHATUIMU: IIPSIMOYTOJIbBHASI CHCTEMA
KOOPJHMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPJIUHATHI
BEKTOPA, CKAJIPHOE MPOU3BEACHHE, YTOJ MEXIY
BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BECHUE BEKTOpA Ha
YHCJIO0; HAXOAUTh € TIOMOIIbIO U3YYEHHBIX (pOopMyI
KOOPJIHMHATHI CEPEIMHBI OTPE3KA, PACCTOSHUE MEKIY IBYMS
TOYKaMH




BBICTpauBaThb OTHOLICHUA C

JIpYTUMHU
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peniaTh

JIIOJIBMH,

KOH(QJIUKTBHI

OK 04 D¢ dexTnBHO
B3aMMO/ICHICTBOBAaTh U
paboTaThB KOJIJICKTUBE U
KOMaH/Ie

FOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEJILHOCTU U
CaMOOIIPEIECTICHUIO;

-OBJIQJICHUE HaBbIKAMHU Y4€OHO-MCCIIEOBATEIbCKOM,
MIPOEKTHOM U COLIMATIbHOM NEATEIbHOCTH;

OBnajeHue YHUBEPCATBHBIMU KOMMYHUKATHBHBIMU
JICUCTBUSMU:

0) coBMecTHas ACSITEIbHOCTD:
-IIOHUMAThb u HCIT0JIb30BAaTh MPCUMYIICCTBA

KOMaHJHOW U UH/IMBUIyalbHOU paboThI;
LENH
OpraHM30BBIBaTh M KOOPAMHHUPOBATH JECUCTBUS IO €€

- HpUHUMATH COBMECTHOM JCATCIIBHOCTH,

NOCTIXKEHUIO: JICHCTBHH,
pacnpenensith pojid C Y4eTOM MHEHHMHA Y4aCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJIIMHUPOBATH U BBINOJHATH PabOTy B YCIOBHSIX

COCTaBJIATH IJI1aH

pearpbHOTO, BHPTYaJJbHOTO M  KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBUS;

- OCYIIECTBIISATh IMO3UTHBHOE CTPaTEeTHYECKOe
MOBEJCHUE B PA3JIMYHBIX CHUTYyallUsX, MPOSBIATH

TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.
OBnanenue YHUBEpCAIbHBIMU pEryIsSTUBHBIMU
NEUCTBUSIMU:

') IpUHATHE ce0sl U APYTUX JIIOJICH:

- IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX JIOJCH
pUaHalu3e Pe3y/IbTaToOB ACATEIbHOCTH;

- IpU3HAaBaTh CBOE MPABO U MPaBO JIPYTHX JIOACH HA
OIIINOKU,

- YMETh ONIEPUPOBATH MOHATUSIMU: CIY4YalHBI OMNBIT U
CIydaiiHOe COOBITHE, BEpPOSITHOCTh CIIy4aWHOTO COOBITHS,
YMETb  BBIUUCIATH BEPOATHOCTb C  HCHOJIb30BAaHUEM
rpauuecKkux MeTOJI0B; MPUMEHSTH (HOPMYJIbI CIOKEHUS U
YMHOKEHUSI BEpOSATHOCTEH, KOMOWHATOpHbIE (AKTHI U
dbopMynbl TpU pelIeHUH 3a/1ay; OLIEHUBAaTh BEPOSTHOCTU
peabHbIX  COOBITUH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEJIMYMHAMU; YMEHHME IPUBOAUTH IMPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX 4YHCENl B TMPUPOIHBIX M OOLIECTBEHHBIX
SBIICHUSX;

- YMeThb CBOOOJIHO ONEpUPOBATH MOHATUSMHU: CTENEHb C

EJIbIM

mokasarejeM, KOpPeHb HATypalbHOW CTENCHH, CTENeHb
c panroOHAIHLHBIM roKazaresieM, CTETICHb C
JIEHCTBUTEIIbHBIM (BeleCTBEHHBIM) MoKazaTelieM,
jgorapudM  UmWCIa, CHHYC, KOCHHYC W  TaHTEHC
MIPOM3BOJIHOTO YHCIIA;

- YyMETh CBOOOJHO ONEPUPOBATH TMOHATHIMHU: TpaduK

byHKIIMKA, oOpaTHas QYHKIMSA, KOMIO3UIUS (YHKIIWH,
nvHeWHas (YHKIWS, KBaJpaTudHas (QYHKIUS, CTEICHHAs
(GyHKIUS € LEeNbIM TOKa3aTejeM, TPUTOHOMETPUYECKUE
¢dbynkuuu, oOpaTHblE TPUTOHOMETpUYECKHE (PYHKIUH,
nokaszaTelbHas W Jorapupmuueckas QYHKIUH, YMETb
cTpouth rpaduku (yHKIUH, BBIIOJIHATH MPEOOPA3OBaAHHMS
rpadukoB QpyHKIUH;

- YMETh HUCHONB30BaTh rpaduku (YHKIUN IS U3ydeHUS
MPOIIECCOB U 3aBUCHUMOCTEH MPU PEIICHUH 33734 U3 APYTHX




pa3BUBaTh CHOCOOHOCTH MOHUMATh MHP C MO3HIHH
APYToro YeJoBeKa

y4eOHBIX TPEJAMETOB M U3 PEAIbHOW KHM3HH; BbIpAaXaTb
(dopMynaMu 3aBUCUMOCTH MEX/1y BETHUYNHAMU;
- CcBOOOIHO MOHATUSMU:
byHKIHH, byHKIHH,
(GYHKIIUM, MOHOTOHHOCTh (DYHKIIMH, dKCTPEMYM (DYHKIIHH,
HanOoJiblllee W HAaWMEHbIIEE 3HAYCHUsS (QYHKIUH Ha

ONIepPUPOBATH YETHOCTh

NEpUOANIHOCTD OTPAaHNYCHHOCTDH

IIPOMEXKYTKE; YMETh IPOBOJIUTH UCCIIEJOBaHUE (DYHKLIUU;

- YMETb HCIIOJIb30BaTh CBOMCTBA M rpa@uku QyHKUMUNA AJIs
pelieHysl ypaBHEHUH, HEPABEHCTB U 3a/1a4 C MapaMeTpamu;
n300pakaTb Ha KOOPJAMHATHOM IJIOCKOCTH MHOXKECTBA
peleHnli ypaBHEHUH,

HEPABEHCTB U UX CUCTEM

OK 05 OcyriecTBisATh
YCTHYIO U TTUCHMEHHYIO
KOMMYHHKAITUIO Ha
TOCYJIaPCTBCHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
Y4€TOM 0COOCHHOCTEH
COLIMANIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B obGnacti 3cTeTHYECKOrO BOCIIMTAHMUS:

- 3CTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAS ICTCTHKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
TpyAa U OOLIECTBEHHBIX OTHOLICHHUIA;

- CIOCOOHOCTHh BOCHPUHHUMATH PAa3IMYHBIE BHJIbI
HCKYCCTBA, TPAIUIMH U TBOPYECTBO CBOEr0 U JPYTUX

HapoJOB, OINYIIaTh 3MOLMOHAIBHOE BO3JIEHCTBUE
HCKYCCTBA;

- yOeXJIEHHOCTb B 3HAYUMOCTU JJISi JIMYHOCTU H
oOlIecTBa OTEUECTBEHHOTO U MHUPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TpaJULUA U HAPOIHOTO

TBOPUYECTBA;

- TOTOBHOCTh K CAaMOBBIP@XEHHUIO B Pa3HBIX BHUIAX
HCKYCCTBA, CTpeMJICHHUE MPOSIBIIATH KadyecTBa
TBOPUYECKOM JIMYHOCTH;

OBnageHue yHUBEpPCAIbHBIMU  KOMMYHUKATHBHBIMU
JIEHCTBUSIMU:

a) oO1eHue:

yMETh ONIEPUPOBATH cpenHee
apudmernyeckoe, MeAuaHa, HauOoJIbIllee U HauMEHbIIIee

IIOHATUSIMU:

3HAYCHUS, pa3Max, AWCIIEPCHS, CTAHJIAPTHOE OTKIOHCHHE
YHCIIOBOTO Habopa; yMEHHE HM3BJICKATh, HHTEPIPETUPOBATH
nHpopMaIMio, TPEACTAaBICHHYI0O B  TaOiWmax, Ha
IrarpaMMmax, rpaukax, OTpaKaroIyr CBOHCTBa

peanmbHBIX  TMPOLECCOB W SIBICHHWW;  MPEICTABIAThH
UHPOpMALIMI0O C TOMOINBI0 TAONHMII W JUarpamw;
UCCIIEIOBAaTh CTAaTHCTUYECKUE JIaHHBIC, B TOM WYHCIE C
NpUMEHEHHEM TpadUYecKux METOJOB W  3JICKTPOHHBIX

CPEJICTB;

- yMETh OIepUPOBaTh TMOHATHUAMH: TOYKA, IMpsMasd,
IIOCKOCTb, MIPOCTPAHCTBO, JIBYTPaHHBIN yroJi,
CKpENTUBAIOIINECS MIpsIMBIE, napajuieIbHOCTh u

NEPHNCHAUKYIISIPHOCTb NPAMBIX U HHOCKOCTCﬁ, Yroia Mexay
NpsAMBIMH, YroJl MCKAY HpHMOﬁ U TIUIOCKOCTBHO, YI'OJI
MCKAY IIOCKOCTAMH, pACCTOAHUEC OT TOYKH N0 INIOCKOCTH,

pacCTosIHnC MCKAY MMpsAMBIMU, pacCToAIHUC MCKIAY




- OCYyLIECTBISITh KOMMYHHMKALlMM BO BceX cdepax
KHU3HU;

- pacno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHUS,
OHMMATh 3HAYCHHUE COLMAIBHBIX 3HAKOB, PACIIO3HABATH
NPEANOCHIIKA KOH(DIUKTHBIX CHUTYallMid M CMATYaTh
KOH(JINKTHI,

- Pa3BCPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHUA
C MCIIOJIb30BAHHUEM A3BIKOBBIX CPCACTB

IIJIOCKOCTSIMU;

YMETb UCIIOJIb30BATh IIPU PELLIECHUH 33/1a4 U3y4YCHHbIE
(axThl 1 TEOPEMBI TNIAHUMETPHUN; YMEHHE OIICHUBATh
pa3Mepbl 00bEKTOB OKPYKAIOLLEro MUpa

OK 06 IIposBrsaTh
TPaKJIaHCKO-
MaTPUOTUIECKYIO TTO3UIINIO,
JEMOHCTPUPOBATH
O0CO3HAHHOE ITOBEJCHNE Ha
OCHOBE TPATUITUOHHBIX
00II1eYeIOBEUSCKUX
IICHHOCTEH, B TOM YMCJIIE C
Y4E€TOM rapMOHH3AIUN

MEXHAIMOHATIbHBIX U
MEXPETUTHO3HBIX
OTHOIIIEHUI, TPUMEHSITh
CTaH/IapPThI
AHTUKOPPYIIIUOHHOTO
MOBECHUS

- OCO3HaHHE oOyyaroumMucs
Fpa)KI[aHCKOﬁ HUICHTUYHOCTH,

POCCHUICKOI

- LIeJICHANpaBJIE€HHOE Pa3BUTHE BHYTPEHHEN MO3ULIUU
JUYHOCTH Ha OCHOBE JyXOBHO-HPaBCTBEHHBIX
LeHHOCcTel Hapo1oB Pocculickoit @enepannu,
HUCTOPHUYCCKUX U HAIMOHAJIBHO-KYJIbTYPHBIX Tpa)II/II_[I/II\/'I,
(hopmMupOBaHUE CUCTEMBI 3HAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIMOHHOTO

MHUPOBO33PEHHUs, IPAaBOCO3HAHUS, SKOJIOTMUECKON
KYJIBTYpPBl, CIOCOOHOCTH CTaBUTh LIEJIU M CTPOUTH
KU3HEHHBIE IUIaHBI;
B yactu rpaxxjaHCKOro BOCIUTAHUS:
- OCO3HAaHME CBOUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, yBaXKEHUE 3aKOHA U IIPABOMOPSIKA;
- IPUHATHE TPAJULMOHHBIX HALIUOHAJIBHBIX,
00111e4YeI0BeYeCKMX I'YMaHUCTHUECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEH;
- TOTOBHOCTb ITPOTHUBOCTOSATH UJICOJIOT U
9KCTpEMH3Ma, HallMOHAJIN3Ma, KCeHO(POoOHH,
JUCKPUMMHALIMU [0 COLMANIBHBIM, PEJINTHO3HBIM,
pacoBbIM, HALIMOHAJIBHBIM IIPU3HAKAM;

- YME€Th OTIEPUPOBATH MOHATUIMHU: TPSIMOYTOJIbHAS
cUcTeMa KOOpAWHAT, KOOPAUHATHI TOYKU, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAJIIPHOE MTPOU3BEICHUE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpPA HA YHCIIO; HAXOIUTh C MOMOIIBIOM3YyYEHHBIX
(dhopMyT KOOPAWHATHI CEPEIMHBI OTPE3Ka, PACCTOSIHHE
MEXTy ABYMsI TOUKAMH;

-yMeTh BBIOMPAThH MOJAXOAAIINN U3yYeHHBIH METOH JUIs
pellieHrs 3a/1a4M, paclo3HaBaTh MaTeMaTu4yeckue (akThl U
MaTeMaTHUYECKHE

MOJEIH B TPUPOJHBIX W  OOIIECTBEHHBIX
SBJICHUSX, B MCKYCCTBE; YMCHHE IPUBOIUTH
MIPUMEPBI MaTEMaTHYECKUX OTKPBITUH

POCCUICKOM U MUPOBOI MaTeMaTUYECKON HAyKH.

- YMETb OIEPUPOBATH MOHATUSAMU: CIIy4alHBINH OTIBIT U
ciydaiiHOe COOBITHE, BEPOATHOCTD CIYy4allHOTO COOBITHUS;
YMETb BBIYUCIIATH BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpaduuecKkux MEeTOA0B; MPUMEHITH (POPMYIIBI CIOKEHUS U
YMHO>KEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U
(dbopMyIBI IPU PELISHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHIT; 3HAKOMCTBO CO CITy4alHBIMU
BEJIMYMHAMU; YMEHUE TPUBOIUTH IPUMEPHI TPOSBICHUS




- TOTOBHOCTb BECTU COBMECTHYIO ACITEIBHOCTD B
MHTEpecax rpakIaHCKOTO OOIIECTBa, y4acCTBOBATH B
caMOYyIpaBJIeHUH B 00111€00pa30BaTeIbHOM
OpraHM3alyy 1 IeTCKO-FOHOIIECKUX OPTraHU3alusX;
- YMEHHE B3aUMOJECHCTBOBATH C COLMAIIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'YMAHUTapHOU U BOJIOHTEPCKOU
JEATENBHOCTH;

MaTPUOTUYECKOTO BOCITUTAHUS:

- c(pOpMHPOBAHHOCTH POCCUMCKOM IpaskIaHCKOM
WJIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY
HapO/ly, YyBCTBa OTBETCTBEHHOCTH nepea PoauHoi,
TOPJIOCTH 3a CBOM KpaH, CBOIO PoauHy, CBOH SI3BIK U
KYJIbTYpY, IPOLUIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoja Poccnu; eHHOCTHOE
OTHOILEHHE K TOCYJapCTBEHHBIM CUMBOJIaM,
HACTOPUYECKOMY U TPUPOJHOMY HACIIEIHNIO,
MaMsATHUKAM, TpaAULUsAM Hapo1oB Poccun,
JNOCTHKEeHHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYIE;

- H,Z[eﬁHaﬂ Y66}KI[€HHOCTI), TOTOBHOCTD K CIIY)KCHUIO U

3alIUTC OTe‘IeCTBa, OTBECTCTBCHHOCTH 3a €10 Cy,I[B6y;

OCBOCHHBIC 06y‘IaIOIJ_[I/IMI/IC$[ MCXKIIPCIAMCTHLIC
IIOHATHUA W YHHBCPCAJIBLHBIC y‘le6HBIC I[eﬁCTBHH

(pGFYHHTI/IBHLIC, IIO3HABAaTCJIBHBIC,
KOMMYHI/IKaTI/IBHbIC);

- CIIOCOOHOCTh UX MCIIOJIb30BaHUS B TI03HABATEILHON U

COIIMaIbHOM IMPaKTUKE, TOTOBHOCTH K

3aKOHa OOJIBIINX YUCEI B MMPpUPOAHBIX U 06IJ_[CCTB€HHBIX
SABJICHUAX




CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO
y4eOHOI IeITeTbHOCTH, OpraHu3aiy y4eOHOTO
COTPYJHHUYECTBA C ME1arOrNYeCKUMHU paOOTHUKAMU U
CBEPCTHUKAMHU, K YJaCTHIO B IOCTPOCHUHU
VHAMBUAYaJIbHON 00pa30BaTeIbHON TPAEKTOPHH;

- OBJIQJICHUE HAaBBIKAaMH y4eOHO-HCCIIEeI0BATEIbCKOM,
MIPOEKTHOM M COLIMAIIbHOM JEATEIbHOCTH

OK 07 CogneiicTBoBath
COXPaHEHUIO OKPYKaroIIen
cpensl,
pecypcocOepekeHunIo,
MIPUMEHSTH 3HaHUS 00
W3MEHEHHUH KIIMMAaTa,
MIPUHIIMUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HEeKTUBHO NEHCTBOBATH B
Ype3BbIYANHBIX

CUTYaIUIX

- HEe NPUHMUMATh JEUCTBUS, IPUHOCAIINE BPEL]
OKpYKalollel cpere;

- YMETh IPOrHO3UPOBATh HEOJIArONPUSATHBIE
JKOJIOTHYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JENCTBUM, MPEAOTBPALLATh UX;

- PacIIUpUTh OMBIT JAESITEIBHOCTH  OKOJOTHYECKOM
HalpaBJIEHHOCTH;  pa3pabaThiBaTh IUJIaH  PEIICHHS
mpoOieMbl € y4eTOM  aHajdu3a  HMEIOIIUXCS

MaTepHATbHBIX 1 HEMAaTEPHATBHBIX PECYPCOB;
- OCYILIECTBJIAThH IIeJICHANPABJICHHBIA TIOUCK TIepeHOca
CpencTB U crnoco0oB ACHCTBUA B TPO(ECCHOHATBHYIO
cpeny;

- YMETh IMEPEHOCUTh 3HaHWsS B II03HABATECILHYIO H
NPaKTUYECKYIO 00JIACTH KU3HEIEATSILHOCTH;

- TpemiaraTb HOBBIE IPOCKTHI, OIICHWBATh HUICHU C
TIO3HMIIMM HOBH3HBI, OPUTHMHAIBHOCTH, MPAKTUYCCKOH
3HAYMMOCTH,
- J1aBaThb  OLICHKY
KOPPEKTHBBI B IS TCIILHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIHTATOB IEJISIM

HOBBIM  CHUTYyallUsM, BHOCHTDH

- yYMEThb ONEpPUPOBATh MOHATUIMU: (PYHKIMSI, HEPEPhIBHAS
GyHKUMS, TPOU3BOJHAS, MEpBOOOpa3Has, ONpeAeICHHBIN
MHTETpall; YMETb HaXOJWUTh IPOU3BOJHBIE AJIEMEHTAPHBIX

GyHKIINH,
UCCIIEIOBaTh B

UCHOJb3Ys CIIPaBOYHBIE
ciIydasX (QYHKIUM Ha

MOHOTOHHOCTBb, HaXOAUTh HauOONBIINE W HaWMEHLIINE

MaTepHaIbl;
MPOCTEUIITNX

3HaYeHUs (QYHKIMHA; CTPOUTHh TIpa@UKd MHOTOUWIEHOB C
UCTOJIb30BAHUEM alllapaTa MaTeMaTU4YeCKOro aHaju3a;

NPUMEHSTh TMPOU3BOJHYIO TMpPU pPEIIEHUH 33a7ad Ha
JIBUKEHHUE; peliarh
MPAKTUKO-OPUEHTUPOBAHHbIE 3a/Ja4yll Ha HauOoJblIne

¥ HauMEHbBIIIME 3HAUCHUS, HA HAXOXJICHUE IyTH, CKOPOCTH
UYCKOPCHUS;

- YyMETh  ONEpUPOBATh  TOHATHSAMH:  JIBUKCHHE B
NPOCTPAHCTBE, TMOJMOOHBIE (UTYpBI B  IMPOCTPAHCTBE;
UCITIOJIb30BAaTh OTHONICHUE IUIOMIAICH IOBEPXHOCTEH W
00beMOB MOJOOHBIX (GUTYp TIPU PEIICHUH 33]1a4;

YMETb BBIYUCIIATH TEOMETPUUYECKUE BEIMUMHBI (IJIMHA,
yroJ, Mmiomaab, 00beM, MIO0MAdb IOBEPXHOCTH),
UCIIOJIB3YS U3y4EHHBIE(POPMYIIbI U METO/IBI




2. CTPYKTYPA U COAEP) KAHUE OBLIEOBPA3OBATEJIBHOI'O TIPEIMETA

«MATEMATHUKA»

21. O0beM nmpeaMeTa U BUABI y4eOHOI padoThI

Bua yueOHoi#i paGoThl Oobvem 6
yacax*
O0bem o0pa3oBaTeIbHOI MPOrpaMMbl NpeaAMeTa 340
OcHoBHOE coep:kaHue 278
B T. 4.:
TeopeTHYeCcKoe 00yueHue 228
NpaKTHYeCKUe 3aHATHS 50
IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE COJepKaAHME (COAePKAHUE 56
NPHUKJIATHOT0 MOAYJIA)
B T. 4.:
TeopeTHYeCcKoe 00yueHHe 4
NPaKTUYeCKHe 3aHATUSA 52
KOHTPOJIbHbIE PadoThI 12
Ipome:xkyrounasi arrectanusi (F'MA) 6




2.1, TemaTH4YeCKHUil IJIAH U cOJIep:KaHMe YUeOHOT0 MpeIMeTa

HaumenoBanue pa3aesioB Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NpogeccHoOHATBHO- ®opmupyemble
U TeM OPUEHTHPOBAHHOE), JJA0OPaTOPHbIEC U NPAKTUYECKHE 3aAHATHSA, TPUKJIATHOM O0bem KOMIIETEeHI MU
MOJYJIb 4acos
(npu HAJIMYMH)
1 2 3 4

OcHoBHOe coJepkaHue

Paznen 1. IloBTOpeHue Kypca MaTeMaTMKH OCHOBHOMN IIKOJIbI 20
Tema 1.1 Coneprxanme yueOHOTO MaTepuraa 2
Lens n 3amaun ba3oBbie 3HaHUS M yMEHHUSI 110 MaTeMaTHKe B TPO(PECCHOHATHHON U B TIOBCEAHEBHOM
MAaT€MaTHUKH IIpH NEeITEIbHOCTH.
OCBOCHIH KombuampoBanHoe 3ansTre 2
CHEIHAIbHOCTH
Tema 1.2 Copepxanue yueOHOro Marepuala 2
Yucna v BBIYMCIICHUS. JleficTBUsI HAaT TTOJIOKUTEIBLHBIMH M OTPHUIIATEIIBHBIMUA YUCIIaMH, OOBIKHOBEHHBIMU U
Bripakenus u JECATUIHBIMU APOOSIMHU.
npeoOpasoBaHus JlelicTBUsI CO cTENEeHIMH, (POPMYIIBI COKPAIIEHHOTO YMHOKCHHS. 2

KombOuampoBanHoe 3aHsTHE

Tewma 1.3.

['eoMeTpust Ha MIOCKOCTH

Bunpl mockux Guryp u ux mioniass. 1

IIpakTHYeckoe 3aHATHE: 1

IIpakTHKO-OpUEHTHPOBAHHBIE 33]a4 B Kypce T€OMETPHUHU Ha MIOCKOCTU
Tema 1.4 Copneprxanue yueOHOTO MaTepuana 4
IIporieHTHBIC BEIYUCIICHUS | JIpakTHYECKOe 3aHATHE:

IIpocTble npoLeHTHI, pa3Hble ciocoObl UX BbIYMCIEHUS. CI0KHbIE POLICHTHI 4
Tema 1.5 Coaepikanue yueOHOro MaTepuajia 2
YpaBHEHUs U HEPAaBEHCTBA :

IpakTuYyecKoe 3aHsATHE: 2

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07




Jlunelinble, KBapaTHbIE, APOOHO-JIMHEHHBIC YPaBHEHHS U HEPABEHCTBA

Tema 1.6 ConepxaHue yaueOHOTO MaTepralia 6
Cucremsl  ypaBHCHHI CriocoOblI perieHus cucTeM JUHEHHBIX ypaBHeHul. [lonsTus: matpuna 2x2 u 3x3,
W HEPABCHCTB | ornipepenutens MaTpuilsl. Meton ['aycca. CuctemMbl HETMHEHHBIX YpaBHEHUH. 6
CucreMbl HEpaBEHCTB
KombunupoBanHoe 3anstue
Tema 1.7 CopepxaHue yaeOHOTO MaTepralia 2
BxoHO# KOHTPOJIB Boruncnenus u npeoOpa3oBaHus. YpaBHEHUS U HEpaBeHCTBa. ['eoMeTpus Ha
MIJIOCKOCTH 1
KonTtpoabHnas padora Nel 1
20
Pa3nen.2 IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
Tewma 2.1. Conepxkanue yaeOHOTO MaTepuaa 2
OcHoBHbIC [Ipenmer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, MpsiMasi, IUIOCKOCTb,
MOHATH | pocTpaHcTBO).  OCHOBHBIE  aKCHOMBI  crepeoMeTpuu.  I[lepecekaroriuecs, 2
A CTCPCOMETPUH. napajuleJpHble M CKpeluuBaromumecs mnpsmele. [IpusHak u  cBOMCTBO
Pacrionoxkenue psIMBIX U | ckpemuBaromuxcs MpsaMbix. OCHOBHBIE TIPOCTPAHCTBEHHBIE (DHTYPHI.
IIJIOCKOCTEMN
KombuampoBanHoe 3aHsTHE
Tema 2.2. Copepxanue yueOGHOro Marepuala 6
llapannenbHOCT OPSAMBIX, | [JapannensHele mpsMas M IUIockocTh. Ompenenenue. Ilpmsmak. CaoiictBa (c
IPSIMOY U ILIOCKOCTH, nokasarenbcTBoM). [lapamnensubie mockoctu. Onpenenenue. [Ipu3nak. CBoiicTBa
IJIOCKOCTEH (c nmokazarenbcTBOM). TeTpasap um ero »3meMeHTHl. [lapamnenenumen u ero
anemMeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX TPaHEeW U JUaroHajel mapasulielienuIea. 6
[Toctpoenue ceuenuii. Pemenue 3anay. OK-01, OK-03, OK-
04, OK-07
KomOunupoBanHoe 3anstue
Tewma 2.3. CogepxaHnue yueOHOTo MaTepualia 2
HleprieHIUKyISPHOCTD [lepnengukynsapueie npsmsie. [lapajuienbHble MpsMbIE, MEPIEHAUKYISAPHBIE K
TIPAMBIX, TIPSMOH ¥ IJI0CKOCTH. [IpU3HaK nepreHIuKyIIpHOCTH IPSAMOU U INIOCKOCTH. J0Ka3aTenbCTBO.
IJIOCKOCTH, IJIOCKOCTEH Ilepnenmukynsap u  HawioHHasg. llepnenaukymnsapaeie 1mockoctu.lIpusnak 2

MNEPNCHAUKYIAPHOCTU IUIOCKOCTEH. I[OK%&TGHBCTBO.
PaccrosHus B MMPpOCTPAHCTBEC




KoMOuHupoBaHHOE 3aHITHE

Tewma 2.4. ConepxaHue yueOHOTO MaTepralia 4
Teopema o Tpex
MEPIECHAUKYIISIPaX Teopema o Tpex nepnesauKyisapax. JJokazaTenscTBo. Yros Mex 1y NpsMOU U 4
IJIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSIMU
KoMOuHUpoBaHHOE 3aHITHE
Tema 2.5.
[TapamteneHsle,
TICPICHINKYTHPHBIC, IpaKkTHYeCKoe 3aHATHE
CKPEIIUBAIOIIHNECS TPSIMbIC 4
Akcuombl  ctepeoMeTpud.  [lepneHAMKYISIPHOCT, TPSMOW M TUIOCKOCTH,
MapajiebHOCTh JIBYX MPSIMBIX, IEPIEHANKYISPHBIX INIOCKOCTH,
MEePIEeHIUKYISIPHOCTb IJIOCKOCTEN
Tewma 2.6. Conepkanue yaeOHOTO MaTepuaa 2
Pemrenne 3agau. IpsiMeie ¥ | Pacrionoskenue MPSAMBIX U IJIOCKOCTEN B TPOCTpAaHCTBE. [IepneHIuKyIsspHOCTD 1
TIJIOCKOCTH B TIPOCTPAHCTBE | mrapauiebHOCTh MPSAMBIX U TIOCKOCTEeH. CKpenuBaromuecs mpsmbpie
KontpoabsHas pabora No2
16
Pa3znen 3. KoopanHatsl 1 BEKTOPbI
Tema 3.1 Copnepxanue yueOHOro Marepuala 4
JlexapToBbI KOOPMHATEL B | JlekapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE. IIpocTeiiinye 3aaun B KOOPAMHATAX.
NpOCTpaHCTBE. PaccTOsIHUE | PaccrosHue MEX Ty ABYMS TOYKaMH, KOOPIAMHATHI CEPEIMHBI OTPE3Ka 4 OK-02, OK-03, OK-
MEXAY IBYMSI TOUKAMH. 04, OK-07
KOOPHHATHI CePeIHHbI IIpakTHYeckoe 3aHATHE
oTpe3ka
Tema 3.2 Copneprxanue yueOHOTO MaTepuana 6




Bexrops! B mpocTpaHCcTBE.
Yros Mexay BEKTOpaMH.
CkansipHoe INpOU3BEICHUE
BEKTOPOB

Bextopel B mpoctpancTtBe. Cl0KEHME M BBIUMTAHUE BEKTOPOB. YMHOKEHUE
BeKkTOpa Ha uncio. Kommnanapusie BekTopbl. CKaasipHOE MPOU3BEIECHUE BEKTOPOB.
PasnoxxeHue BekTopa 1o TpeM HEKOMIUIAHAPHBIM BekTopaMm. KoopauHatel BekTopa,
CKaJISIpHOE MPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YTOJI MEX/1y BEKTOpaMH, yroJ
MEXAY NMPSAMOM U MIOCKOCTBIO, YTOJI MEX/Y IUIOCKOCTSIMU. YpaBHEHHUE IIIOCKOCTH.
['eomeTrpuueckuii cMbICI ONpeeauTens 2x2

Tema 3.3 [IpakTuko-
OPUEHTUPOBAHHBIC 3a1a4U

KoMOuHupoBaHHOE 3aHITHE

Ha KOOP/MHATHOH KoopauHaTHast II0CKOCT. 1
TLIoCKOCTH IIpakTHyeckoe 3aHATHE: 3
Brrunciienne paccTOSHMM U TUIOIIAJIENH Ha MJIOCKOCTH.
KosmuecTBeHHBIE pacyeThl
Tema 3.4 Coneprkanne yaeOHOTO MaTepuaa 2
Pemrenne 3asaq. JlexapTOoBBI KOOPJAMHATHI B MPOCTPAHCTBE. BekTopsl B mpocTpaHcTBe. ClIoKeHHE U
KoopzauHatsl 1 BEKTOPBI BBIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uuciio. KomIiiaHapHbIE BEKTOPBI.
CkansipHoe  TpoM3BEACHUE  BEKTOpoB. Pa3nokeHne BekTopa MO  TpeM
HEKOMIUTaHapHbIM BekTopaM. [Ipocreiimme 3amauu B koopauHaTax. KoopaumHaTel
BEKTOPA, paCCTOSHUE MEX1Y TOUKaMHU, KOOPAWHATHI CEPEUHBI OTPE3Ka, CKAISIPHOE
MIPOU3BEICHUE BEKTOPOB B KOOPJMHATAX, YrOJ MEXJYy BEKTOpPaMH, YIOJl MEXAY 1
MPSIMOM U IJIOCKOCTBIO, YTOJI
MEXKy IIIOCKOCTSIMU
KonTtpoJsbHas padora Ne3 1
40
Pa3znesn 4. OcHoBbl TpUroHoMerpuu. Tpuronomerpuyeckue pyHkumuu
Cogepxanue yueOHOTo MaTepuana 4
Pannannas mepa yrna. [loBopoT Touku BOKpYr Hayana koopauHar. OnpeneneHue 4 OK-01, OK-02, OK-

CHHYC4, KOCHUHYCA, TaHI'CHCA U KOTAHT'CHCA. 3HaKu CHHYC4, KOCHUHYCAa, TAaHI'CHCA U
KOTAHI'CHCA 10 YCTBCPTAM. 3aBUCHMOCTD MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM
" KOTAaHI'CHCOM OIHOI'0 U TOT'O KC yTIJia

KOM6I/IHI/IpOBaHHOC 3aHATUC

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




Tema 4.2 CopepxaHue yueOHOTo MaTepuaa 4
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CHHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YIJIOB 0. U 4
TPUTOHOMETPUUECKHE - 0. @OpMyITBI IPUBEICHUS
TOKACCTRA. KoMOMHUPOBAHHOE 3aHATHE
DopMyIIbl IPUBEICHUS
Tema 4.3 ConepxaHue yaeOHOTO MaTepralia 8
CuHyC, KOCHHYC, TAHTCHC | CymMma M pa3HOCTb cMHYcoB. CyMMa M pasHOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBI U PasHOCTH ABYX nBoitHoro yria. ®opmynbl  mojoBHHHOTO yria. [IpeoOpa3oBaHusi CyMMBI
yriaoB.CHHYC 1 KOCHHYC TPUTOHOMETPUUECKUX (GYHKIMH B MPOU3BEIECHHWE U MPOU3BEACHUS B CyMMY. 4
IBOMHOrO yrina. GOpMynsl | BpipakeHHe TPUTOHOMETPHYECKHX (DYHKIMH Uepe3 TAHTEHC MOJOBHHHOTO
ITOJIOBHHHOTO yIJIa aprymenrta. [IpeoOpa3oBanus mpoCcTeHIINX TPUTOHOMETPHUUECKUX BBIPAKEHU

IIpakTnyeckoe 3aHsITHE 4
Tema 4.4 Cognepkanne y4eOHOTro MaTepuasa 2
OyYHKIIMU, WX CBOWCTBA. OO6nacTh onpeneneHns 1 MHOXKECTBO 3HaUeHU PyHKuil. YETHOCTH, HEUETHOCT®,
CriocoObl 3a1aHuA NepHoIUYHOCTh PyHKUMN. CriocoObl 3ajaHus GYHKIMMA 2
GyHKIMNA KoMOMHUPOBAHHOE 3aHATHE
Tema 4.5 CopepxaHnue yaueOHOTo MaTepuaa 2
TpuroHomerpuyeckue OO6acTh onpeesieHrsl 1 MHOYKECTBO 3HAUCHUN TPUTOHOMETPHUECKUX (DYHKITHIA.
(yHKIIUU, UX CBOMCTBA U YETHOCTH, HEUETHOCTD, IEPUOTUIHOCTh TPUTOHOMETpHUUECKUX (QyHKIMH. CBOHCTBA 2
rpadguku u rpaduku GyHKIMHA Y = COS X, ¥ = Sin X, Y = tg X, y = ctg X.

KomMOuHupoBaHHOE 3aHsTHE.
Tema 4.6 [Ipeo6pazoBanue | Coaepikanue yueOHOro MaTepuania 2
rpaguKoB IIpakTHYecKoe 3aHsITHE
TPUTOHOMETPUICCKUX CxaTue u pacTsbkeHre TpaduKoB TPUTOHOMETPUUYECKUX (DYHKITUH.
Gynximi [IpeoGpaszoBanue rpauKoB TPUTOHOMETPUUECKUX (YHKIIHIA 2
Tema 4.7
Onucanue
MIPOU3BOJICTBEHHBIX IIpakTnyeckoe 3aHsTHE

IIPOLIECCOB C ITOMOIIIBIO i = = 4
rpaduKos GyHKIHii CIOJIb30BAHNE CBOMCTB TPUIOHOMETPUUYECKUX (PYHKIUI B MPO(eCCHOHAIBHBIX

3aauax
Tema 4.8 Coneprxanue yueOHOTO MaTepuana 2
OOGparmsre OO6patHble TpuroHomerpuueckue Gpynkuuu. Mx cBoiictBa u rpaduku
TPUTOHOMETPUYECKHE 2

KOM6I/IHI/IpOBaHHOC 3aHATUC




GbyHKITIHI

Tema 4.9 CopepxaHue yaeOHOT0 MaTepualia 8
TpuroHomerpuyeckue VYpaBHeHue COS x = a. YpaBHeHuwe Sin X = a. YpaBHenue tg X = a, ctg X = a.
YpaBHEHUS U HEPABEHCTBA Pemienne TpUroHOMETPUUECKHX ypAaBHEHHUH OCHOBHBIX THUIIOB: MPOCTEUIINE
TPUTOHOMETPUYECKUE YPaBHEHHUS, CBOJIIMECS K KBaJIpaTHBIM, pEIIaeMbIe 8
paslioKEeHUEM Ha MHOXHTENH, OJHOpoaHbIe. [Ipocrelimue TpUroHOMETpUUYECKHE
HEpaBEHCTBA
KomMmOunupoBanHoe 3aHsTue.
Tema 4.10 Cucremsl Cognepkanue yaeOHOro MaTepuasa 2
TPUTOHOMETPHUUYECKUX Cuctembl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUHN 2
YpaBHEHUU KombunmnpoBanHnoe 3anstue
Tema 4.11 Cognepkanne y4eOHOro MaTepuaa 2
Pemenne 3ama4. OcHoBel | [IpeoOpa3zoBaHue TPUTOHOMETPUIECKUX BBIpAXEHUH. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUIECKUX 1
TpuroHomerpuyeckue ypaBHEHUH U HEPABEHCTB B TOM YHCJIE C UCIIOJIH30BAHUEM CBOMCTB (DYHKITHIA.
bynxuyn KounTtpoJsbHas pabora Ne4 1
Paznen 5. KoMmiiekcHbIe YHCJIA 8
Tema 5.1 KommuiekcHbie Copepxanue yueOGHOro Marepuala 4
yucna
[Tonarne kommiekcHoro uucia. ConpspKeHHbIE KOMIUIEKCHBIE YUCIIA, MOIYIb U 4
apryMeHT KOMIUIeKCHOro uwucia. @dopma 3anucu  KOMIUIEKCHOIO — 4uMcia
(reomeTpuyeckasi, TPUTOHOMETpHYECKas, anredpandeckas). ApupmeTHueckue
JENCTBHUSI C KOMIUIEKCHBIMH YHCIaMU
KomOunupoBanHoe 3anstue
Tema 5.2 Copepxanue yueOHOro Marepuaa 4
Ilpumenenne IpakTHYecKoe 3aHATHE 4
KOMIIICKCHBIX 9HACE]T BrinonHeHnue pacueToB ¢ NOMOIIBIO KOMIUIEKCHBIX yucen. [IpruMepsl ncnosib3oBaHus
KOMIUIEKCHBIX YU CEl
Pa3nen 6.I1pousBoanasi yHKIUM, ee IPUMEHEHHE 40
Tema 6.1 ‘ Coneprxanue yueOHOTO MaTepuana 2 OK-01, OK-02, OK-




[ToHATHE TPOU3BOIHOM.
@opMyIIbl ¥ IIpaBuia

OmnpeneneHre YMCIOBOM MOCIENOBATEIBHOCTH U CIIOCOOBI ee 3amanHus. CBoiicTBa
YHUCIIOBBIX MociefoBareabHocTel. OnpeneneHue mnpeaesia IMOCiIeI0BaTeIbHOCTH.

maddepeHunpoBanus Boruncnenne  mpenenoB  mocnenoBarenbHocTeil.  Ilpemen  ¢yHkumm  Ha
6eckoneunoctu. [Ipenen pynkuun B Touke. [lpupamenue aprymenra. [lpupanienne
¢bynkuuu. 3amaud, NPUBOIAIIME K MOHATHIO Tpou3BoAHON. Omnpexnenenue
IPOU3BOJHON. AJITOPUTM OTBICKaHUS IIPOU3BOIHOM
KombunmnpoBanHoe 3anstuie

Tema 6.2 Conepxkanue yaeOHOTro MaTepuaa

[Ipon3BoHBIE CyMMBI,
Pa3HOCTH NPOU3BEACHMUS,
9aCTHOTO

®opmynsl qudpdepenunponanus. [Ipasuna quddepeHunpoBaHus

KombunupoBanHoe 3anstuie

Tema 6.3

[IpounsBoHbIE
TPUTOHOMETPHUYECKHUX
¢byukuuii. [IpousBoanas
CJIO)KHOU (DYHKITUH

Coneprkanue y9eOHOTro MaTepuaa

Onpenenenue cnoxHoi pyHkuu. [Ipon3BoaHas TPUrOHOMETPUUYECKUX (PYHKIIUH.
[IpousBoHas clioXHOHN QyHKUINN

KombuampoBanHoe 3aHsTHE

Tema 6.4 Coneprkanue yaeOHOTO MaTepuaa

Tonstne o [Moustue venpepsiBHON Qyukiuu. CBolicTBa HENPephIBHOM GyHKIUKU. CBA3L MEXKITY
HCTIPEPRIBHOCTH HENPEPLIBHOCTRIO U AU(PEPEHIIHPYEMOCTEIO QYHKIIUH B TOUKE. AJITOPUTM
dynxiun. Meron pelIeHys HEPABEHCTB METOJOM HHTEPBAIOB

UHTCPBAJIOB KoMOMHUPOBAHHOE 3aHATHE

Tema 6.5 Coneprkanue yaeOHOTo MaTepuaa

['eomerpuueckuii u
(buznuecKkuit CMbICT

I'eomerpuueckuii CMBICT MPOU3BOAHON (YHKIMU — YyrJIoBON KOA(POUIIUEHT
KacaTeJbHOH K rpaduky GyHKIMH B TOUKE. YpaBHEHHE KacaTeIbHOU K rpauky

TIPOM3BOJHON (GyHKUIMU. AJNTOPUTM COCTaBJIEHHS YpaBHEHMs KacaTelbHOM K rpaduky (yHKUUU
y=f(x)
Komb6uHupoBaHHoe 3aHsTHE

Tema 6.6 Copeprxanue yueOHOTO MaTepuana

DU3NYECKUN CMBICTT
IIPOU3BOIHOM B
npodeccrnoHaIbHBIX

IIpakTHYecKoe 3aHATHE

Du3NYECKUN (MeXﬁHI/I‘ICCKHfl) CMBICJI HpOPISBO)IHOﬁ — MI'HOBCHHAsA CKOPOCTH B

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




3ajavax MoMeHT Bpemenu t: vV = S’ (t)
Tema 6.7 CopepxaHue yaeOHOT0 MaTepralia 4
MonoTtonrocTs QyHkuuu. | Bospacranue u yObiBaHue (GYHKIIMH, COOTBETCTBHE BO3PACTAHHS M YOBIBAHUSI
Touku 3xkcTpEMyMa ¢byHKIMU 3HaKy mnpou3BoAHOH. [loHATHME TPOM3BOAHON BBICIIErO TOPSIIKA,
COOTBETCTBHE 3HAKA BTOPOH MPOM3BOJAHOM BBHITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha
oTpe3ke. 3a7auyd Ha MAaKCUMyM M MHHUMYM. [loHATHE acMMNTOTHI, CIIOCOOBI MX 4
ompesieNieHusl. AJITOPUTM HCCIIeAOBaHUS (DYHKIMM W TOCTpOEHHsS ee rpaduka c
MTOMOIIBIO0 TPOU3BOJHON. JIpoOHO-TMHENHasT PYHKIINS
KombunmnpoBanHnoe 3anstue
Tema 6.8 ConepxaHue yaeOHOTO MaTepralia 4
VccnenoBanne QyHKUME U | Jccnenosanme (YHKIIMM Ha MOHOTOHHOCTb M OCTPOEHHE I'PahUKOB. 4
MOCTPOCHUE rpaduKos KomOuHmpoBaHHOE 3aHsATHE
Tema 6.9 Coneprkanue y9eOHOTo MaTepuasa 2

HaubomnbIiee 1 HauMeHbllee
3HaueHUs GYHKUINU

Haxosxnenne HanOoIbIIET0 M HAMMEHBIIETO 3HAUeHUH (DYHKIINMA, TOCTPOCHHE
rpaiKOB MHOTOYJICHOB C MCIOJL30BaHUEM allapara MaTeMaTHYECKOTO aHaIH3a

KombuampoBanHoe 3ansTre

Tema 6.10 Haxoxxnenue
ONTHUMAIBHOTO pe3yibTaTa

C TIOMOIIBIO MPOU3BOAHON | HamMeHbIiee n HanOoJIbIIee 3HAUCHUE (QYHKIIUN 1
B [IPAKTUYECKUX 3a/a4ax IIpakTH4yeckoe 3aHsATHE:
Haumensbiee u Haubosnbliee 3Ha4eHre QyHKIIUN 5
Tema 6.11 Copepxanue yueOHOro Marepuaiia 2
Pemenue 3anay. ®opmynsl u npaBuia quddepenunposanus. MccienoBanue GyHKIMNA ¢ TOMOLIBIO 1
[TpousBoanas GpyHKuUH, €€ | mpou3BoAHON. HanbosbIiiee 1 HAaMMEHbIIIee 3HAYCHUS PYHKITUH
IIPUMEHEHHE KonTpoabnas padora NeS 1
Pa3nes 7. MHOrorpaHHMKH M TeJIa BPallleHUs! 46
Tema 7.1 Coznepranue y4eOHOTo MaTepHana 2 OK-01, OK-02, OK-
Bepumnbl, pebpa, rpanu | [lonsTre MHOrorpaHHuKa. Ero aieMeHTHI: BepIuMHBbI, pedpa, rpant. JluaroHais. 03, OK-04, OK-05,
MHOTOTPaHHHUKA Ceuennie. BoITTyKiible ¥ HEBBITTYKIIBIE MHOTOT'PAHHUKHU 2 OK-06, OK-07
Kom0OuHnpoBaHHOE 3aHsTHE
Tema 7.2 Coneprxanue yueOHOTO MaTepuana 2
Hpusma, ee ITonsitue npusmsel. Ee ocHoBaHus 1 GokoBble rpaHu. BeicoTa mpusmsl. [Ipsmas u




COCTaBIIAIOIIUE, CEYCHHUE.
IIpsiMas u npaBUIIbHAA
IIPU3MBI

HakJIOHHas npusMma. [IpaBuiibHas npusma. Ee ceuenue

KoMOuHupoBaHHOE 3aHITHE

Tema 7.3
[Mapannenenunen, Kyo.
Ceucnue Ky0a,
napaJuiesenure/a.

Conepkanue yaeOHOro MaTepuaia

[Mapannenenurnes, CBOWCTBA IPSAMOYrOJIBHOTO Napajuienenumneaa, kyo. Cedenue
KyOa,mapajiesenumeaa

KoMOuHupoBaHHOE 3aHITHE

Tema 7.4

[Inpamuna,ee
COCTAaBJISIOILINE, CEUCHUE.
[IpaBunbHas mupaMuaa.
VYceueHHas nupamMuaa

Conepkanue ydaeOHOro MaTepuaia

HI/IpaMI/II[a U ee dseMenTol. Ceuenne MnmupaMu/bl. HpaBI/IJ'II)HaSI nmyupamMujaa.
Ycedyennas nupamuia

KombunupoBanHoe 3anstuie

Tema 7.5

BoxoBas n onHas
MOBEPXHOCTh MPU3MBI,
MHPAMUIBI

Cognepkanne yaeOHOro MaTepuaa

[Tnomaas 00KOBOM M MOJTHON MOBEPXHOCTU MPU3MBI, MTUPAMUIBI

KombuampoBanHoe 3ansTre

Tema 7.6 Cummerpus B
KyOe, mapasiesenurnene,
npu3Me, NupamMue

Coneprkanue y4eOHOTro MaTepuasa

CumMeTpusi OTHOCHTENIBHO TOYKH, MpsAMOHM, MIockocTH. Cummerpus B KyOe,
napajuiejienunese, npusMe, nupammuie

KomOuampoBaHHOE 3aHATH

Tema 7.7
[Ipumepsl cumMmMeTpuii B
npodeccuu

IIpakTHYeckoe 3aHATHE

CuMMeTpHs B IpUPOJIE, ApXUTEKTYpe, TEXHUKE, B OBITY

Tema 7.8
[IpaBunbHBIE
MHOTOT'PaHHUKH, UX
CBOMCTBA

CopepxaHnue yueOHOTro MaTepualia

IIpakTHyeckoe 3ansTHE

IlousaTue IMPaBUJIBHOI'O MHOTOTI'paHHUKA. CBoiicTBa IIpaBUJIbHBIX MHOT'OT'PAHHUKOB

CogepxaHue yueOHOTO MaTepHalia

]_II/IJ'II/IH,Z[p " ero daeMeHThl. CeueHue OUINHApAa (r[apannenLHoe OCHOBAHHUIO U OCI/I).

Pa3BepTka nuianHpa




Tema 7.9 KoMOuHupoBaHHOE 3aHITHE

Hunmunap, ero

cocrapystomue. CeueHue

LIWJIAHApPA

Tema 7.10

Ceuenue KoHyca KoHyC U €ro 2j1eMeHTBHl. 1
IIpakTHyeckoe 3aHsITHE
Ceuenne KoHyca (MapauieIbHOe OCHOBAHUIO U MPOXOISIIEE 3
gyepes BepITHY), KOHMYECKUE ceueHus. Pa3BepTka KoHyca

Tema 7.11 CopepxaHue yaeOHOT0O MaTepralia 2

VYcedeHHbl KOHYC. Yceuennslil konyc. Ero obpa3zyromas u Beicota. CeueHne yce4eHHOTO KOHyca

Cedenue yceueHHOTO KoMOuHUpOBaHHOE 3aHITHE 2

KOHYCa

Tema 7.12 Conepkanne yaeOHOTO MaTepuaa 2

Ilap u cepa, ux ceueHns | [Ilap u chepa. Bsaumuoe pacronoxenue cdepsl 1 miockoctr. CedeHne mapa,
ctepsl 2
KombOuaMpoBaHHOE 3aHsTHE

Tema 7.13 CopepxaHnue yueOHOro Marepuaia 4

ITonsitue 06 o6veme tena. | Iousitre 06 oObeme Tena. OOBeM KyOa U IPSIMOYTOJIBHOTO MapajuIe/IeUIIe/Ia.

OTtHoIIeHrE 00HLEMOB O6bem pu3Msbl U IHHApa. OTHONIEHHE 00beMOB MOJOOHBIX TEJI.

MOJA0OHBIX TEJ ['eomeTpuueckuii CMbICI ONpeAeanTeNs 3-ro nopsaKa 4
KomOunupoBanHoe 3anstue

Tema 7.14 Copnepxanue yueOHOro Marepuala 2

OOBeMBI U IIIOLIa N O6bembl nupaMubl U Konyca. O0bem mapa. [Inoniaau nosepxHocrei Tein 5
IIOBEPXHOCTCH Tell IIpakTHYeckoe 3aHATHE

Tema 7.15 Conepxanue yueOHOTO MaTepuaa 4

KomMOunanuu IIpakTHyeckoe 3aHsITHE

MHOTOTPAaHHUKOB ¥ Tei | KoMOMHAIIMK T€OMETPUYECKUX Tel 4

BpallleHUs

Tema 7.16 I'eometpuueckue| Coaepikanue yaeOHOTo MaTepuana 4

KOMOMHAIMK Ha IPakTHKE | [IpaKkTHYecKoe 3aHsITHE
Hcnonb3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPAIICHUS B PAKTUKO- 4
OPUEHTUPOBAHHBIX 3a7auax




Tema 7.17 CopepxaHue yaeOHOTO MaTepualia 2
Pemenue 3anau. OO0BeMBI ¥ MIOMAAH MOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHUS 1
MHOTOrpaHHUKH 1 Tela Kontpoabnas pagora Ne6 1
BpaleHus
Paznea 8. 14
IlepBooOpa3nas pyHKIHH, ee IPUMEHEHHE
Tema 8.1 CopepxaHue yaeOHOTO MaTepuaia 2
ITepBooOpa3nas ¢pyHKuMU. | 3a7a4a O BOCCTAHOBJICHHHU 3aKOHA JBHKEHHS 110 M3BECTHOW CKOpOCTH. [loHsTHE
[IpaBuna HaxoXAEHUS uHTerpupoBanusa. O3HaAKOMIJIEHHE C TOHSTHEM MHTErpajga U INepBOOOpa3sHOW s
IepBOOOPa3HBIX ¢bynkiuu y=f(X). Pemenune 3amau Ha CBsI3b MEPBOOOpA3HOM M €€ MPOU3BOIHOM,
BBIYUCIICHUE TIEPBOOOPA3HOM 115t JaHHOU PyHKIMU. Tabnuua Gpopmyn 1is 2
Hax0XJAEeHUs NepBooOpa3HbIX. M3yueHne nmpaBuiia BBIYUCICHHS IEPBOOOPAa3HON
KombuampoBanHoe 3ansTre
Tewma 8.2 Cognepkanne y4eOHOro MaTepuaa 2
ITnomans KpI/IBOHI/IHefIHOfI 3agaun, MPUBOIAIINE K HOHATHUIO OIIPEACIICHHOIO MHTErpajia — O BBIYUCICHUN 2
Tpanenuu. Popmyia IIJIOIIAIM KPUBOJUHEHHON Tpalenyy, o nepeMenieHny Touku. [lonsatue
Herotona — Jleitoauia onpenenéHHoro uHTerpaia. ['eomerpuueckuii 1 GU3HMUECKHUI CMBICIT OTIPEICTICHHOTO
nnaterpaia. ®opmyna Hetorona— Jleitbaua
KombuampoBanHoE 3aHsTHE OK-01, OK-02, OK-
03, OK-04, OK-05,
Tema 8.3 CopepxaHnue yueOHOro Marepuaia 2 OK-06, OK-07
Heonpenenenuslii u [ToHsiTHE HEONPEICIIEHHOTO UHTErpaja 2 IIK...
ONpEETICHHBIA MHTErpajibl | KoMOUHUPOBAHHOE 3aHSATHE
Tema 8.4 Copepxanue yueOHOro Marepuaia 2
[TonsTe 06 onpeneneHHOM| ['eoMeTprUECKUi CMBICI ONPEICICHHOIO HHTErpaia
MHTCIPAJIC KaK ILIOMatH KomOunupoBanHoe 3aHstue 2

KpUBOJUHEUHOW Tpanenuu

Tema 8.5
OrnpeneneHHbIi HHTErpal B
KUZHU

IIpakTHyeckoe 3ansTHE

I'eomeTpuueckuii cmbich onpeneneHHoro nurerpana. @opmyna HerotoHa -
JleionuIa.

Pemenue 3a1ay Ha MpUMEHEHUE UHTETPANA IS BEIYUCICHHS (PU3NIECKUX BETHUNH
H THIOIIaAcH




Tewma 8.6 ConepxaHue yaeOHOT0O MaTepralia 2
Pemrenne  3anau. IlepBooOpa3nas ¢pynkuuu. [IpaBuiia HaxoxaeHus nepBooOpasHbiX. Ee mpumenenue 1
[TeppooGpasnas Gpynkuuu, | KonrpoabHas padora Ne7 1
ee MPUMEHEHHE

Pa3nen 9. Crenenn u kopHu. CreneHHasi PyHKIHA 18
Tema 9.1 Conepxanue yueOHOTO MaTepHralia 4
CrenenHast (QyHKOHS, €€ . . n
CBOMCTRA [ToHsATHE KOPHS N-0if CTENEHH U3 IeHCTBUTENBHOTO yicaa. DyHKIuM y = VX HX

cBoiicTBa 1 rpaduxu. CBOMCTBAa KOPHS N-Oi CTENEHU 4

KomOunupoBanHoe 3aHsTue
Tema 9.2 Conepxkanue yaeOHOTo MaTepuaia 4
IIpeobpazosanue [IpeoOpa3oBanue HppallMOHATBHBIX BbIPAXKEHHM
BE’Ipa’KeHHﬁ C KOPHAMH N- | KoMOGHHENPOBAHHOE 3aHATHE 4
Oif CTeTieH!
Tema 9.3 Coneprkanne yaeOHOTO MaTepuaa 2
CpoiicTsa cTenenn ¢ TToHSATHE CTENIEHN C JIFOOBIM PaIlMOHATBHBIM Moka3aTeneM. CTereHHbe GYHKINH, UX OK-01, OK-02, OK-
parlOHaIbHEIM " CcBOIiCTBA U TpadyKn 03, OK-04, OK-05,0K-
ACHCTBHTCIIEHBIM KomMmOunupoBaHHbIe 3aHITUS 2 07
MoKa3areasiMu
Tema 9.4 CopepxaHue yueOHOro Marepuaia 6
Pemenne nppannoHanbHeIX | PABHOCHIIBHOCTS HPPAIMOHAIBHBIX YPABHEHHI U HEPABEHCTB. METOIbI X PELICHHSL. 6
YPaBHEHHI U HEPABEHCTB | PemeHne nppainmoHaaIbHBIX YPaBHEHUN U HEPABCHCTB

KomOunupoBanHoe 3ansrue
Tema 9.5 Copepxanue yueOHOro Marepuaiia 2
Crenenu u KopHH. | OnpeneneHue creneHHoi QyHkiuu. Mcnonp3oBanue ee CBONCTB MpU PELICHUH 1
Crenennas ¢pyHKIUS ypaBHEHUI U HEPABEHCTB

KonTtpoabnas padora Ne§ 1

Pa3nen 10. Iloka3aTenbHass GpyHKuuA 18

Tema 10.1 CopepxaHnue yueOHOTo MaTepralia 4
[ToxaszarensHas pynkuus, | CremeHb ¢ MPOW3BOJNBHBIM  JCHCTBHUTENBHBIM MOKasateiaeM. OnpereneHue
ee CBOicTBa noka3zaTeiabHOi (yHKIMH, ee CBOHCTBA M rpaduK. 3HAKOMCTBO C MPHUMEHEHHEM 4

nokaszateabHOl QyHKIMH. Perenne noka3zaTelbHbIX YpaBHEHUH (QYHKIIMOHAJIBHO-




rpau4ecKuM METO/I0M

KoMOuHupoBaHHOE 3aHITHE

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

Tema 10.2 CopepxaHue yueOHOTO MaTepralia 8 OK-07
Pemenue nokasarenbueix | [IpakTHveckoe 3aHATHE
YPABHCHHUM U HCPABCHCTE | poeppe okasaTenbHbIX YPaBHEHHI METOJIOM YpaBHUBAHUS MOKa3aTENE, METOJOM 8
BBEJICHUSI HOBOH TIepeMeHHOU, (PYHKIIMOHATLHO-TpaduueckuM MeToioM. Pemenue
[10Ka3aTeIbHbIX HEPABEHCTB.
Tema 10.3 Conepxkanue y4eOHOTO MaTepHaia 4
Crcremsl _ TIOKasaTC/IBHRIX | PemieHne CHCTEM MOKa3aTeIbHbIX yPABHCHUH 4
YPaBHCHHH KomOunupoBanHoe 3aHsTue
Tema 10.4 Coneprkanue y9eOHOTo MaTepuasa 2
Pemrenne 3anau. Pemrenne nokazarenbHbIX ypaBHEHHMI METOJIOM YpaBHUBAHUS ITOKa3aTeNIeH U 1
[TokazaTenpHas GyHKIUSA METOJIOM BBEJICHHSI HOBOM MEPEMEHHO. PelieHne nmokasaTeabHbIX HEPABEHCTB
KourpoJsbHas pabora Ne9 1
Pazgen 11. Jlorapudmsbl. Jorapudmuueckass pyHKums 30
Tema 11.1 CopepxaHnue yueOHOro Marepuaia 4
Jlorapudwm uucina. Jlorapudwm uncna. JlecaTHUHbIN 1 HATYPATbHBIN JOTApU(PMBI, YUCTIO €
JlecATUYHBIN U KomMmOunupoBanHoe 3anstue 4
HaTypaJbHBIN JOTapu(pMBI,
YHUCIIO €
Tema 11.2 CopepxaHue yueOHOro Marepuaiia 6
CgoiicTBa orapupmos. CgoiictBa norapudmo. Oneparus torapuGMupoBaHus.
Onepau(ll;m KomOunupoBaHHoe 3aHsTHE 6 OK-01, OK-02, OK-
JIOrapu(pMUPOBAHUS i i )
Tema 11.3 Cogepxanue yueOHOTo MaTepualia 4 03, 0K 04’0(7)K 05,0k
Jlorapudmuueckas Jlorapudmuueckas QyHKIMS U ee CBONCTBA 4
(yHnkuus, ee cCBOUCTBA Kom6unupoBaHHoe 3aHsTne
Tema 11.4 Copepxanue yueOHOro Marepualia 8
Pemenune [Tonsitne norapudmudeckoro ypasHeHus. Oneparys NoTeHupoBanus. Tpu
sorapu(pMUIECKuX OCHOBHBIX METO/JIa PEUICHUS JIOTapU(PMUUECKUX YpaBHEHUI: PYHKIIMOHATBHO- 8

yYpaBHEHUI U HEPABEHCTB

rpaduyueckuit, METO] MOTEHIIMPOBAHUS, METOI BBEJICHUSI HOBOW TIEPEMEHHOM.
Jlorapudmuueckrue HepaBeHCTBA.




KoMOuHupOBaHHOE 3aHITHE

Tema 11.5 CopepxaHue yaeOHOT0 MaTepualia 2
Cucremsl ANTOPUTM pEIICHHS] CUCTEMBbI YpaBHEHWH. PaBHOCHIBLHOCTH JOTapH(PMHUUESCKUX
norapupMUIECKUX yYpaBHEHUI U HEPABEHCTB 2
ypaBHEHUI KomOuHMpOBaHHOE 3aHsTHE
Tema 11.6
Jlorapudmsl B ipupojae u
TEXHHUKE IIpakTHyeckoe 3aHsITHE

[Tpumenenwue norapudma. Jlorapudmudeckas cnmpans B npupoze. Ee 4

MaTeMaTHYECKUE CBOMCTBA
Tema 11.7 ConepxaHue yaeOHOTO MaTepralia 2
Pemenue 3amau. Jlorapudmmueckas GyHKIUSA. Penienne npocTeHmmx JorapuMHUIECKUX YpaBHEHHH 1
Jlorapugmsr. Konrtpoasnas pagora Nel0
Jlorapudmuaeckas 1
byHKIUSA

Pasnen 12. MHuo:kecTBa. DJjieMeHTHI Teopuu rpagos 10
Tema 12.1 CopepxaHnue yueOHOro Marepuaia 2
MmuoxecTBa [Tonsatue mHOXecTBa. [ToamMHO)kecTBO. Onieparuu ¢ MHOKECTBAMH

Komb6unupoBanHoe 3anstue 2
Tema 12.2

Onepanuu ¢ MHOKECTBAMU

IIpakTHyeckoe 3aHsATHE 2 OK-01. OK-02, OK-
Onepanyu ¢ MHOXeCTBaMU. PellieHne npuKIIaIHbIX 3a1a4
03, OK-04, OK-05,0K-

Tema 12.3 Copnepxanue yueOHOro Marepuaia 4 07
I'pacer IIpakTHyeckoe 3aHsITHE 4

[Tonsitue rpada. Csa3Hbli rpad, 1epeBo, LUKI rpad HA MIOCKOCTU
Tema 12.4 Coneprxanue yueOHOTO MaTepuana 2
Pewenue 3aa4. Onepanunn ¢ MHO)kecTBaMH. ONMCaHuE pealbHbIX CUTYalMi C TIOMOILBIO MHOYKECTB. 1
Muosxectsa, I'padel u ux | [Ipumenenue rpadoB K PEIICHUIO 33124
IPHMCHCHHC KounrpoJabsHnas padora Nell 1

Pa3nes 13. DneMeHTHI KOMOMHATOPHKH, CTATHCTHKH H TEOPHHU 26
BEpPOSITHOCTEH

Tema 13.1 | Coneprxanue yueOHOro Marepuana 4




OCHOBHBIE TOHATHUA
KOMOMHATOPHKH

[lepecTanoBKH, pa3MeIlIeHHs], COYCTAHUSI. 4

Komb6unupoBanHoe 3aHsarue.

Tema 13.2

CoObiTHE, BEpOSATHOCTH
coObiTus. CroxxeHne u
YMHOKEHHUE BEPOSITHOCTEN

ConepxaHue yueOHOTO MaTepralia 4
CoBMecCTHBIE U HECOBMECTHBIE COOBITHSL. TeopeMbl 0 BEpOSTHOCTH CyMMBI COOBITHH.
YcnoBHast BEpOATHOCTh. 3aBHCUMBIEC U HE3aBHCUMBIE COObITHA. TeopeMsl o

BEPOSITHOCTH NPOU3BEJCHUSI COOBITHIA. 4
KoMOuHupoBaHHOE 3aHITHE

Tema 13.3

npoheccHOHaTBHBIX IIpakTHYecKoe 3aHATHE

3aja4qax OTHOCHUTEIBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOHUNBOCTH. CTaTHCTHYECKOE 4
onpezeneHue BeposTHocTU. O1ieHKa BEpOSTHOCTU COOBITUS

Tema 13.4 Coneprkanne yaeOHOTo MaTepuasa 4

JuckpeTHas ciydaitHas
BEJIMYMHA, 3aKOH €€

Bunpl cnygaitaeix BenmnuuH. Onpeaenenne TUCKPEeTHON CITy9aifHOM BETMYHHEI.
3aKkoH pacnpeneneHus TUCKPETHOM CilydaiiHOU BennuuHbl. Ee uncioBbie

pachpeeneHus XapaKTEePUCTHKU 4
KombOuaMpoBaHHOE 3aHsTHE

Tema 13.5 CopepxaHue yueOHOro Marepuaia 4

3agaun MmaTemaTudeckol | Bapuanmonnsii  psin.  [lomuron dvactor u  rucrorpamma. CTaTUCTHYECKHE 4

CTaTUCTHUKH

XapaKTEPUCTHUKH Psijia HAOIOTaeMbIX JTAHHBIX
KombOuaMpoBaHHOE 3aHsTHE

Tema 13.6
CocrasiieHnue TaduI 1
JTUarpaMM Ha MPaKTHKE

IIpakTHYeckoe 3aHATHE 4

[TepBuunas 00pabOTKa CTaATUCTUYECKUX JaHHBIX. [ padudyeckoe ux npeacTaBicHUE.
HaxoxaeHue cpeTHuX XapakTepuCTHK, HAOII0IaeMbIX JaHHBIX

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

Tema 13.7 Copneprxanue yueOHOTO MaTepuana 2
Pemenne 3ana4. JNEMEHTbI | JemenThl KoMOGHHATOPHKH. COOBITHE, BEPOATHOCTH COOBITHA. ClIOXKEHHE U
KOMOHHATOPHKH, YMHOKEHUE BEPOSATHOCTEN 1
CTaTHCTHKI 1 TCOPHUH KonTpoabnas padora Nel2 1
BEPOSATHOCTEH
Paznen 14. YpaBueHusi 1 HepaBeHCTBA 28
Tema 14.1 Conepxanue yueOHOTO MaTepuana 4 OK-01, OK-02, OK-
PaBHOCMIIBHOCTB PaBHOCUIBHOCTD ypaBHEHMII M HepaBeHCTB. OmpenencHusi. OCHOBHBIE TEOPEMBI 4 03, OK-04, OK-05,




YpaBHEHUI U HEPABEHCTB.
OOm1re MeTo bl pelIeHuUs

PaBHOCHIIBHBIX IE€PEX0Jax B YypPaBHEHUSAX W HepaBeHCTBax. OOmme MeToabl
peleHusl ypaBHEHHI: Mepexo] OT paBeHCTBa (DYHKIMI K paBEHCTBY apryMEHTOB
JUIT MOHOTOHHBIX (DYHKIIMHA, METOJ Pa3JIOKEHUs] HA MHOXHTEIH, METOJI BBEJICHHS
HOBOH MEPEeMEHHOM, (YHKIIMOHATBHO-TpaQUIeCKHii METO

KoMOuHupOBaHHOE 3aHITHE

Tema 14.2 CopepxaHue yaeOHOTO MaTepralia 4
I'paduueckuii meTon OOm1re MeTobI pelIeHUs] HEPABEHCTB: TEPEX0]l OT CPABHEHUS 3HAUCHUH (yHKIUI
pellIeHNs ypaBHEHUH, K CpaBHEHHIO 3HAYCHWH apryMEHTOB /I MOHOTOHHBIX (YHKIHH, METOA
HEPaBEHCTB MHTEPBAJIOB, (QyHKIMOHAIbHO-Tpaduyeckuii metod. I'paduueckuil MeTo pereHus 4
YPaBHEHUH U HEPABEHCTB
KombunmnpoBanHoe 3anstue
Tema 14.3 ConepxaHue yaeOHOTO MaTepralia 4
YpaBHEHNs U HEPABEHCTBA | Onpe/eIeHre MOIYIS. PacKpbITHE MOy TI0 onpejeneHuo. IIpocreifmme
¢ MoAyneM YpaBHEHUS U HEPABEHCTBA ¢ MOyJieM. [ [puMeHeHne paBHOCHIIBHBIX MEPEXOI0B B 4
OTIpEeJIeNIEHHBIX THIAaX YpaBHEHUI 1 HEPABEHCTB C MOJAYJIEM
KombOuampoBanHoe 3anstrie
Tema 14.4 Copepxanue yueOHOTo Marepualia 6
VYpaBHeHUs U HEPABEHCTBA | 3HAKOMCTBO ¢ TTapaMeTpoM. [IpocTeiiline ypaBHEHUS] 1 HEPABEHCTBA C MApaMETPOM
C mapamMeTpaMu KomOunupoBanHoe 3aHstue 6

Tewma 14.5
CocraBieHre U pelieHue
npodeccroHalbHBIX 3a7a4

IIpakTHYeckoe 3aHsATHE

OK-06, OK-07

C HOMOIIBIO YPaBHEHUI Penrenne TeKCcTOBBIX 337124 POPECCHOHATBHOTO COACPIKAHUS 8

Tema 14.6 CopepxaHue yueOHOro Marepuaiia 2

Pemienue 3amay. IIpakTHyeckoe 3ansiTHE

YpaBHCHMA 1 HEPABCHCTBA | OGnye MeTobl peleHns ypaBHEHUN. YpaBHEHUs U HEPABEHCTBA C MOYJIEM U C 2
rapaMeTpamu

IIpomexyTounasn

arrecranusi (JK3amMeH) 6

Bcero

340







3.

3.1

YcaoBus peanu3anum NporpaMmel 001eo0pa3oBaTe/ibHOT0 MpeaMeTa

Peanu3zauus nporpaMmmsl npeaMera  Tpedyer HaJIMYMS
yueOHOro kabnnera MaremaTukm.

O6opynoBaHue yuyeOHOTO KaOUHETa:

[0CAI0YHbIE MECTA MO KOJUYECTBY O0yUaIOIIMXCS;
pabouee MEeCTo MpenoiaBaTens;

KOMIUIEKT yu4eOHO-HATJISITHBIX TTOCOOMIA;

KOMIUIEKT 3JICKTPOHHBIX BUJIEOMATEPUAIIOB;
3a/1aHus JJIs KOHTPOJIBHBIX PaboT;
npodeccroHaIbHO OPUCHTUPOBAHHBIC 3a/1aHMUS;

- MaTCpUaJIbl 9K3aMCHA.

TexHu4yeckue cpeacTra

oOyJeHus:

- HepCOHaﬂbHLIﬁ KOMIIBROTCP C JIMICH3NOHHBIM ITPOTrpaMMHBIM O6€CH€‘{€HI/I€M;

- IPOCKTOP C 9KPAHOM.

3.2. NndopmaunonHoe odecnevyeHue o0yueHUs

OcHOBHbIC HCTOYHUKH:

Marematuka: anrebpa M Hauyaja MaTEeMaTHYECKOTO aHalin3a, T'€OMETpHs.
Anrebpa u Hauaja Matrematudeckoro ananuza. 10-11 / Amumog 1. A., Konsrun
10.M., TkaueBa M.B. u ap.,-2017;

MaremaTuka: anrebpa W Hayaja MaTEeMaTHYECKOTO aHaln3a, T'€OMETpHs.
I'eometpusi. 10-11 / Aranacan JI.C., byty3oB B.®., Kagomues C.b. u ap. COO,
-2017.
MaremaTtuka. AnreOpa W Hayajga MareMaTudeckoro anamuza. 10 / Mep3smsk
A.T"., Homuposckuii /[.A., I[TomsikoB B.M.; oz pex. Ilononsckoro B.E.,-2016.
Marematuka. AnreOpa ¥ Havala MareMaTthyeckoro ananmsa. 11 / Mep3amak
A.T"., Homuposckuii /[.A., [TonskoB B.M.; mox pen. [lomonsckoro B.E., -2016.
Marematuka. ['eometpusa. 10 / Mepsnak A.I'., Homuposckuit J[.A., [lonsaxos
B.M.; mox pen. Ilogonsckoro B.E ¢ Maremaruka. ['eometpus. 11 / Mep3msik
A.T"., Homuposckuii /[.A., [Tonskos B.M.; mox pex. [logonsckoro B.E.,-2016.

I[OHOJ]HHTCJILHLIC HCTOYHHUKH:

1.

SIS RIN

bammvaxos M. 1. «Marematukay. YueOuuk, -2022.

Bbammvaxos M. . «Marematukay. YueOunk. DDV ., -2022.
bammvakoB M.A., AuutoBa E.C. «Maremarukay. 3agaunuk. DD VYII.
bammvakoB M.U. , AuutoBa E.C. «Marematuka». 3agaunuk. DD VYIIL.
Hsonruua C.B. . Komniekt Harasgaaeix nocoduii "MaremaTuka"
bammvakoB M.N. «Matematukay. KHura i npemnoagaBates
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HNuTepHeT-pecypcebl:
Math.ru: Maremaruka u o0pa3oBanue
http://www.math.ru
EqWorld: Mup mareMaTH4ecKUX YpaBHEHHH
http://eqworld.ipmnet.ru
JAupakTuyeckue MaTepuasbl 10 UHPOPMATHKEe U MATEMaTHKe
http://comp-science.narod.ru
EI'D mo mateMaTnke: MOAr0TOBKA K TECTUPOBAHUIO
http://www.uztest.ru
3axaum nmo reomerpuu: MHPOPMANNOHHO-TIOMCKOBAsI CHCTEMA
http://zadachi.mccme.ru
MeToauka npenogaBaHus MaTeMaTHKH
http://methmath.chat.ru
Yuurenbckas raera
http://www.ug.ru
Martepuansl o mareMaTuke B EqMHoON Ko1ekuuu uugpoBbIX
o0pa3oBaTe/IbHBIX PECYypCOB
http://school_collection.edu.ru/collection/matematika/
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4. KoHTPOJIb U OLICHKA Pe3yJIbTATOB OCBOCHHSI 0011e00Pa30BaATEILHOI0
npeaMeta

KoHTpoJIb M OLEeHKa pe3yabTaTOB OCBOCHMs 00IIE00pa30BaTEIBHOIO MpeaMeTa
PacKphIBAIOTCS Yepe3 MpeIMETHBIC Pe3yabTaThl, HAMpaBlIeHHbIE Ha (HOPMUPOBAHHE
o0mmX U MPOoEeCCHOHATBHBIX KOMIETCHIIMA O pa3/ieliaM W TeMaM COepKaHWUsI
y4eOHOro MaTepuarna.

Pe3yabTaTnl 00yyeHHs @ opMBbI U METOAbI KOHTPOJISI U OLEHKH

(OCBOCHHbIe YmMEeHUA, YCBOCHHBIC 3HaHI/Iﬂ) pe3yILTaTOB oﬁyqe}ma

B pesynbTaTe 0CBOGHHS yueOGHOTO MpEeAMETa | Bxomsmiuii KOHTPOIIb 3HAHMIL.
00y4aOIIUICS JIOJDKEH YMETh! VCTHBIN ONPOC, YCTHBIH CYET.

@pOHTANBHBIN U MHAUBUAYAIBHBIN OIPOC BO
- BBINOJHATH apu(pMeTHdecKre eicTBUS

Haa 4YucCiiaMH, COo4Y€TadA YCTHBIC U

BpeMs ayAUTOPHBIX 3a/1laHUM.

PaGota mo xaproukam.

IIMCBMCHHBIC IMPUEMBI, HaxXoauThb MareMaTHuecKue JIMKTAHTHI.

HpI/I6J'II/I)KeHHI)Ie 3HAYCHUA BCIIMYUH U TecToBbLIE 3a/aHusl.
IIOrpC€IIHOCTHU BBIYUCIICHUU
(abcomoTHas " OTHOCHUTEJIbHASA ),
CpaBHUBATh YHCIIOBBIC BHIPAKCHHUS;

- HaxXO0AWUThb 3HAUCHHUA KOPHA, CTCIICHHU,

[TucemenHO - rpaduueckre padboThl.
Pentenue 3agau

WccnenoBanue GyHKITUH ¢ TTOMOIIBIO
rpaduKoB.

norapudma TPUTOHOMETPHUYECKHIX
prd N p p OreHka pe3ynbTaToB pabOTHI HA
BBIpQ)KCHUH Ha OCHOBE OIpEIeIICHUS,
NPaKTUYECKUX 3aHATHUSX.
UCTIONB3YS npu HEOO0X0IMMOCTH
Pa6oTa ¢ yueOHUKOM.
WHCTPYMEHTAJIbHBIC Cpe/CTBa;

Pabora ¢ Tabauamu

Ypoku 060011eHHS 3HAHUH.

[TpakTryeckas padboTa ¢ MAaTeMaTHICCKHUMHU
MO/JIETSIMH.

JIOKJIa IbI

KonTposbHas padota

MIOJIb30BaThC MPUOIIDKCHHOW OIIEHKOU
IPY TPaKTHYECKUX PacueTax;

- BBINOJHATH npeoOpa3oBaHUs
BBIDOKCHHUH,  TPUMEHSAS  (HOpPMYIIH,
CBSI3aHHBIE CO CBOMCTBAMM CTEIICHEH,
norapumoB, TPUTOHOMETPUYECKUX
(b yHKIHIA;

- BBIYMCIIATH 3HAa4YeHHE (YHKIUU IO
3aJaHHOMY 3HA4YCHHUIO apryMeHTa NpHu
pa3nUYHbIX crioco0ax 3afaHus QyHKLIUY;

- OIpeneNsiTh OCHOBHbIE CBOMCTBa
YUCIOBBIX (DYHKUMH, WIITIOCTPUPOBAThH
UX Ha rpadukax;

- CTPOUTH TpaMKH M3YyYEHHBIX (YHKIHH,
WUTIOCTPUPOBATh MO rpaduKy CBOHCTBa
AJIEMEHTAPHBIX (QYHKIUKT;

- UCMOJb30BaTh TMOHATHE (YHKUIUHU

JUIs. OTMCAaHMsI W aHaju3a 3aBHUCHUMOCTEH
BEJIMYUH;
- HaXOJIUTh IIPOU3BOJIHBIE




AIIEMEHTAPHBIX (QYHKIUI;

- HCHOJb30BaTh MIPOU3BOTHYIO IE
U3Y4EHUS CBOIICTB byHKIHIA u
MOCTPOEHHS T'PaUKOB;

IIPUMEHSATH IIPOU3BOJHYIO UL
MIPOBEACHUSA PUOIHIKEHHBIX
BBIYUCIICHU, pewaTthb 3a1a4u
MIPUKIIAJHOTO XapakTepa Ha HaXOXICHUE
HanOOJIBIIETO ¥ HAUMEHBIIETO 3HAYCHUS;

BCEX o0Jactax 4eJI0BEUECKON
NEATEIILHOCTH;
- MaTeMaTHYECKUX pacCyXJIeHHH,

BEPOSITHOCTHBIM ~ XapakTep  Pas3IMYHBIX
IIPOLIECCOB OKPYKAOLIEr0 MUPA.
BBIUMCIIATE B NIPOCTEHINNX CIydasx
IJIOU[aAd U OOBEMBI C HCIIOJIb30BAHUEM
OIIPENIETICHHOTO UHTErpaa;

pemiaTh palMoHaIbHBIE,
MOKa3aTelIbHEIE, norapuMuIecKue,
TPUTOHOMETPUIECCKHE ypaBHEHUS,
CBOSIIUECS K JIMHEHHBIM u
KBaJpaTHBIM, a TaKXe aHAJOTUYHBIE
HEpPaBEHCTBA U CUCTEMBI,

- HCIOJIL30BaTh rpapuIecKuit METO/I
pelIeHs] ypaBHEHU U HEPABEHCTB;

- n300paxarth Ha  KOOPJAMHATHOMU
IUIOCKOCTH  PELICHHS  YpaBHEHUH,
HEpaBEHCTB M CUCTEeM C JIByMs
HEU3BECTHBIMU,

- COCTaBJSITb W peEllaTh ypaBHEHUS HU
HEpPaBEHCTBA, CBSI3BIBAOIINE
HEU3BECTHBIE BEIWYHMHBI B TEKCTOBBIX
(B TOM 4YHCIIC IPUKJIAIHBIX) 3a1a49ax.

- JUI1  TOCTPOEHUS M  MCCIEAOBaHUS
MPOCTEUIINX MATEMATUUYECKUX MOJICIICH.
- PemaTe mpocreiiine KOMOWHATOPHBIC
3a/1ayd METOJ0M Iepebopa, a Takke ¢
MCIO0JIb30BAHNEM U3BECTHBIX (OPMYIT;
BBIYUCIAT B MPOCTEHIINX CIIy4asx
BEPOSITHOCTH COOBITUH Ha OCHOBE
MoJicYeTa YHclia UCXOO0B;
-HCHOJIb30BaTh pUoOpeTEHHBIS
3HaHUST U YMEHHUSI B NPAKTUYECKOMN
JESITEIbHOCTH W TOBCEIHEBHOU
KU3HU: JJI1  aHajlu3a  pealbHbIX
YHUCJIOBBIX JAHHBIX, MPEACTABICHHBIX
B BHUJAE JuarpamM, TpaduKoB; s
nHpOopMauu CTaTUCTHYECKOTO




Xapakrepa.

pacno3HaBaTb ~ Ha  4epTeXax U
MOJIEJISIX MPOCTPAHCTBEHHBIE (POPMBI;
COOTHOCHUTb TPEXMEPHBIE OOBEKTHI C
UX OIMCAHUSMU, U300paKEHUSIMU;
ONMCHIBATh B3aMMHOE PaclojIOKEHHUE

MIPSIMBIX u IIJIOCKOCTEN B
IIPOCTPAHCTBE,  AP2YMEHMUpO8ams
ceou CYHCOeHUs. 00 9Mom
PACnonodcenuu;

aHaJIM3UPOBAThH B MIPOCTEUIINX
CllydasX B3aUMHOE pacloJOXKEHUE
00BEKTOB B IPOCTPAHCTBE;

n300paxxarthb OCHOBHBIE
MHOTOTPAaHHUKUA U KpyIJIble Telna;
BBITIOJIHATh YEPTEXKHU [0 YCIOBUIM
3ajady;

CTpPOUTH TMpoCTElIIne cedyeHus Kyoa,
MIPU3MBI, TUPaAMUBI,

peuiaTb ITAaHUMETPHUICCKUEC u
MpocCTeuIIe CTEPEOMETPUUECKUE
3a/1a4u Ha HAax0XJICHHUE

TCOMETPUYCCKUX  BEIWYUH  (JJTUH,

YIJI0B, TUIOIAACH, 00HEMOB);

HCII0JIh30BaTh pH pelIeHun

CTEPEOMETPUUYCCKUX 3a1a4

IUIAHUMETPUICCKHE (PAKThl 1 METO/IBI;

- MPOBOJUTH JI0Ka3aTeIbHbIC
pacCyXJCHHS B XOJI¢ PELICHUS
3a/1ay;

B pesynbpraTe ocBoeHus yueOHOTO IpeameTa
00yuarouuiics 10KEH 3HATh:

- 3HAYEHUE MaTEeMaTHUYECKOM HAayKu IUIA
PCUICHHA 3a/la4, BO3HHUKAIOMIUX B TCOPUHU
" IIPAKTUKCE,

- IUpOTYy M B TO KE BpeMmsd
OTPaHMYECHHOCTh PUMEHEHHS
MaTeMaTH4eCKUX METOJOB K aHaluu3y |
UCCIICIOBAHUIO TPOIIECCOB U SIBICHUH B
pUpo/ie U OOIIECTBE;

- 3HAUEHHE TPAKTUKA U BOIPOCOB,
BO3HMKAIOIIMX B CaMOW MareMaTuke s
(dhopmupoBaHUs u pa3BUTHUSA




MaTeMaTU4ECKOU HAYKH;

- HCTOPHUIO pA3BUTHUS IMOHATHUS YHUCIA,
CO3JaHMs MAaTeMaTHYeCKOro  aHallnu3a,
BO3HMKHOBEHHUS M Pa3BUTHUSI T'€OMETPUU;
YHUBEPCAIbHBIN Xapakrep 3aKOHOB
JOTUKA MaTEeMaTHYECKUX PaCCYXACHUM,
WX TPUMEHUMOCTb BO BCEX 00JaCTIX
YEIIOBCUSCKOM ACATSIBHOCTH,

-BEPOSITHOCTHBIM ~ XapakTep pa3jIu4HbIX
IIPOLIECCOB OKPYKAKOLIEr0 MUPA.
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