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1. OBIIASI XAPAKTEPUCTHKA PABOYE ITPOT'PAMMBI YUEBHOM
JTACTUTIINHBI

1.1 MecTo IMCHUIUIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/ILHON NPOrpaMMbI:

O6meo0Opa3zoBaTenbHas TUCIUIUIMHA «MareMmaTuka» SBISETCS 00s3aTEIbHON YacThIO
0011e00pa30BaTEeNbHOTO IHMKJIAa OCHOBHOM 00pa30BaTelIbHONW MpPOrpaMMbl CPETHErO
npodeccuoHalbHOr0 oOpa3oBanus B cooTBercTBUH ¢ PI'OC mo chnenuaabHOCTH

38.02.03 OnepanronHas AesTeIbHOCTh B JIOTUCTHUKE.
1.2 leaun v nuiaHupyeMble pe3yJabTaThl 0CBOEHHS JUCHUIINHBI:

1.2.1. LHeab o01eo0pa3oBaTeibHON U CHMILIMHBI

Lenb JUACLUATUTUHBI «MaremaTtukay: Conepxanue IIpOrpaMMBbl
o01ieo0pa3oBaTeNbHON AUCHMIUIMHBI HANpaBI€HO Ha  JIOCTHDKEHHE  Pe3yJbTaToB
ee u3yueHuss B coorBerctBUUM ¢ TpeboBanusmu DPI'OC COO c yuerom

npodeccronansHoil HanpasienHoctu GI'OC CIIO.

1.2.2. IlnanupyemMblie pe3yabTaThl 0CBOEHUS 0011e00pa3oBaTeIbHOM
aucuIIMHBI B cooTBeTcTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHre TucUUIIMHA uMeeT npu popmupoBanuu U pa3sutuu OK u 11K



Koa m HaumeHoBaHHue
¢hopmupyembIx
KOMIIeTeH Ml

HJ'IaHI/IpyeMI)Ie Pe3yJbTaThbl 0OCBOCHUA TUCIHTHUIIJINHBI

Oo0mue

JucnuminHapHblie (MpeaMeTHbIe)

OK 01 Bri6buparh criocoOsl pereHus
3ama4 mpodeccuoHaTbHON
JIeSITeIbHOCTH ITPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTH TpyI0BOro BOCIIMTAHUS
-TOTOBHOCTh K TpYyAy, OCO3HaHHUE
Tpyzaomooue;

-TOTOBHOCTh K AKTHUBHOM JESATEIBHOCTH TEXHOJOTHYECKOH U
COLMAJIbHOW  HAMPaBICHHOCTH, CIOCOOHOCTh HHHIUHPOBATD,

INEHHOCTU MacCTEPCTBa,

[UIAHUPOBaTh U CAMOCTOSTENIbHO  BBIIONHATH  TaKyko
JIEATENLHOCTD,

-MHTEpeC K  pasnuuHbIM  cdepam  npodeCCHOHATBHOMN
JIEATEILHOCTH,

OBiajgenne YHUBEPCAJLHBIMH Y4eOHBIMHI
MO3HABATEIbLHLIMU AeHCTBUIMU:

a) 0a30BbIC TOTUIECKHUE IEHCTBUS:

-CaMOCTOSITEITLHO (hopmyupoBaTh u AKTYyaJIU3UPOBAThH

mpobiemMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

-yCTAaHABIMBATh CYIICCTBEHHbIH MPH3HAK WM OCHOBAHUS ISt
CpaBHCHWSI, KJacCU(UKAINH U 0000IICHHS,

-OMPECIATh Head  JeATeIbHOCTH, 3a71aBaTh

napaMeTphl U KPUTCPUH UX JOCTHIKCHHS,

-BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B
paccMaTpUBACMbIX SIBICHUAX;

-BHOCUTH KOPPEKTHBBI B JICATEILHOCTh, OLICHUBATh COOTBETCTBHE

pe3ysibTaToOB  LENsIM,  OLCHHBATH  DPUCKH  IIOCIEICTBHIA
JESTEbHOCTH

-pa3BUBATh KPEATUBHOE MBILIUICHHE MPH PELICHUU XKH3HCHHBIX
npobiemM

0) 0a30BbIC UCCIICIOBATEIBCKHE ACHCTBHSL:

-BJIAJIETh HABBIKAMH y4eOHO-HUCCIIEI0BATEILCKON M TPOEKTHON
JEATEIBHOCTH, HaBBIKAMH Pa3peIIeHus IpooiieMm;

-BBISIBJIATH IPUYHHHO-CIICACTBEHHBIE CBA3H U aKTyaJIN3HPOBaTh
3a[a4y, BBIIBUTaTh TUIIOTE3Y €€ PEIICHHs], HAXOIUTh apryMEHTBI
JUI OKA3aTEeNbCTBA CBOMX YTBEPXKACHUI, 3a7]aBaTh apaMeTphl U
KpUTEPHUH PELICHHUS;

-aHaJIM3UPOBATH MOyUYEHHBIE B XOJI€ PELLICHUS 3a]jaul
pe3yabTaThl, KPUTUIECKU OLIEHUBATh UX JOCTOBEPHOCTb,
MPOTHO3MPOBATH H3MEHEHHUE B HOBBIX yCIOBHUSX;

- YMETb IEPEHOCUTh 3HAHUS B TO3HABATENBHYIO U IPAKTUYECKYIO

-BJIaJIETh METOJJaMH JIOKA3aTeNbCTB, aITOPUTMAMH PELICHUs 3a1ad;

-yMeHue (OpMYJIMPOBATh ONpPEIEICHUS, aKCHOMBI U TEOPEMBI, IPUMEHSTh
UX, MPOBOJIMTH JOKa3aTeJIbHbIC PaCcCyKACHHS B XOJI€ PEIICHHS 3a/1a4;

- yMeTb ONEpPHpOBaTh IOHATHSIMHU: CTENCHb 4YHCIA, Jorapudm™ ducina;
YMEHHE BBITIOJIHATH BBIYMCICHNE 3HAUEHUH M MPeoOpa30BaHMUs BBIPAKECHUH
CO CTENEeHsMHU M Jorapudmamu, mpeodpa3zoBaHus IPOOHO-palMOHATBHBIX
BBIPAYKEHUH;

- yMETh ONEepHpOBaTh MOHITHSAMHU: palUOHAILHBIC,
MOKasaTesbHbIEe, CTEIEHHbIe, JorapuMuYecKue,
YpaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI;

- yYMETb OINEPUPOBATH MOHATHAMH: (GYHKIHS, HENpepbiBHAs (YHKIHS,
MIPOMU3BOIHASL, TIEPBOOOPA3Hasi, ONPEACICHHBIN HHTETPal;

-yMETh HaXOIUThb TPOU3BOJHBIC 3JICMEHTApHBIX (QYHKIHMH, HCIIOIb3YS
CIPaBOYHBIC MAaTCPHAIIbI;

- HCCIEeNOBaTh B IPOCTEHIIMX ciIydasx (QYHKIMM HAa MOHOTOHHOCTH,
HaXOJHUTh HaNOOJbIINE U HANMEHBIINE 3HAYCHUSI (DYHKITHIH;
-CTpOUTh  TpadyKM  MHOTOWIEHOB C  HCHOJIb30BaHUEM
MaTeMaTUYeCcKOro aHaK3a;

-IPUMEHSTH MPOU3BOHYIO MPU PELICHUH 3324 Ha JBIKCHUE;
-pemaTe  MPaKTUKO-OPHEHTHPOBAHHBIE 3aJadyd Ha Haubonplmue U
HaMMEHBIINE 3HAYECHUS, Ha HAXOXKICHUE MyTH, CKOPOCTH U YCKOPEHHS;

- YMETb ONEpUPOBATH MOHATUSAMM: palMoHaIbHas (DYHKIHS, TOKa3aTeIbHAS
dhyHKIHA, CTeTIeHHAst ¢byHKIWS, norapupmMIgecKas byHKIWS,
TPUTOHOMETpUYECKHE PYHKINU, 0OpaTHBIE (QYHKIINY;

-YMEHHUE CTPOUTH TpaUKU NM3yYEHHBIX (YHKIMH, UCIIONB30BaTh rpaduku
NIPY U3yYEHUH MPOLIECCOB U 3aBUCHMOCTEH, NP PEILICHNUH 3a/1a4 U3 JPYTHX
yueOHBIX IPEIMETOB U 33124 U3 PEATbHOMN KH3HU;

-BBIpaXXaTh ()OPMyJIaMU 3aBHCUMOCTH MEX/Y BEIMUMHAMM;

- YMETh pemaTh TEKCTOBBIE 3aJaddl pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJIM M YacTH, Ha JBIKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJoTH, 3aJadd W3 O0JacTH YNpPaBJCHUS JMYHBIMH M CEMEHHBIMU
(uHaHCAMM);

-COCTaBJISITh BBIPAKEHMS, ypPaBHEHMs, HEPaBEHCTBA M HMX CHCTEMBI II0
YCIOBHIO 3aJlaud, HCCIENOBaTh IOJy4eHHOE pEIICHUE U OLCHUBATH
IPaBIOIOA00HOCTD PE3YIIbTATOB;

-YMETh OIIEpUPOBATh TMOHATHSIMU: CpeiHee apu()METHUECKOE, MeANaHa,

UppannoHaJIbHBIC,
TPUTOHOMETPUUICCKUEC

ammapara
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00J1aCTH KU3HEAEATETLHOCTH,

-YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX ITPEIMETHBIX
obJacrei;

-BBIIBUTATh HOBBIC HJICH, TPE/IaraTh OPUrHHAIBHBIC TIOAXObI U
pelieHus;

M CIOCOOHOCT, HX MCIIONB30BAaHMS B IIO3HABAaTEIbLHOM U
COLIMAIBHOMN MPAaKTHUKE

HanOosbIlIee M HaUMEHbIIee 3HAYCHUS, pa3Max, AUCHEpPCHs], CTaHJIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOPa;

-yMETh W3BJIEKaTh, MHTEPIPETHPOBATh MH(POPMAIMIO, HPEACTABICHHYIO B
Tabnuiax, Ha Auarpammax, rpaukax, OTpakalollyl0 CBOIMCTBA pealbHBIX
IIPOLIECCOB U SIBICHUI;

-TIPECTABISATh MHPOPMALNIO C IOMOIIBIO TaOJIHI ¥ AHATrPaMM;
-MCCIEI0BaTh CTaTUCTUUYECKUE JaHHBIE, B TOM YHCIE C IMPUMEHEHHEM
rpaduYecKuxX METOJIOB M AJIEKTPOHHBIX CPEJCTB;

- YMETh OIEepUPOBATh MOHATUSAMHU: CIyYalHBINA OMBIT U CIIydaifHOe COOBITHE,
BEPOSITHOCTh CIIyJalHOTO COOBITHS; -yMEHHE BBIYUCISTH BEPOSTHOCTH C
UCTIONIb30BaHUEM IpaHIECKUX METOJIOB;

-IPUMEHATh  (OPMYJBI  CIOKEHHS M  YMHOXKCHHS  BEPOSTHOCTEH,
KOMOHMHATOpHBIC (DaKTHl M (OPMYJIBI IPH PELICHUH 3a/1a4;

-OLICHUBATh BEPOSTHOCTH PEAIBHBIX COOBITHIH; 3HAKOMCTBO CO CIIy4ailHBIMHU
BEJIMYMHAMU;

-yMEHHUE INPHUBOAUTH IMPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX 4UCET B
MPUPOJHBIX U OOIECTBEHHBIX SBJICHUSIX;

- YMETb OIEpPUPOBaTh IOHATHAMH: TOYKA, IpsAMasi, INIOCKOCT,
OPOCTPAaHCTBO,  ABYIPaHHBI  yroll,  CKPEIIUBAIOIIMECS  IPSMBIE,
HNapajyIeIbHOCTh M MEPNEHAUKYISIPHOCTh TNPSAMBIX M INIOCKOCTEH, yTol
MEXIY MNPSAMBIMH, YIOl MEXAy MHOpsIMOHl U IUIOCKOCTBIO, YIOd MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOUYKU OO IIIOCKOCTU, PACCTOSIHUE MEXKAY
HPSIMBIMH, PACCTOSTHUE MEKIY TNIOCKOCTSIMU;

-yYMEHHE UCIIOJIb30BaTh IPH PEIICHUHU 33]a4 U3y4YeHHbIE (DaKThl U TEOPEMbI
IUTAaHUMETPHH;

-YMEHHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOILET0 MHUPa;

- yMeTb  ONEPUPOBaTh  MOHATUSMHM:  MHOTOTPAaHHHK,  CEUYECHHE
MHOTOTPaHHHKa, KyO, HapajuleJIelume], Npu3Ma, nupamuia, ¢urypa u
MOBEPXHOCTh BpalleHUs, UIMHAP, KOHYC, map, cdepa, cedeHust Guryps
BpallleH!s], IUIOCKOCTh, Kacarouasics cepsl, MIMHIPA, KOHyca, IJIO0aab
MOBEPXHOCTH IHMPaMUJBI, MPU3MBI, KOHYyca, LMIMHApPA, IUIOIAnb chepsl,
o0beM Ky0a, NpPSMOYTOJBHOIO Napajulelienuiena, MUPaMHIbL, [PHU3MBI,
LUWIMHIpA, KOHYca, 11apa;

-yMEHHE H300pa)kaTh MHOTOIPAHHHKM U TIOBEPXHOCTH BpAIIECHHS, HX
CEYEHHs OT PYKH, C MIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;

-yMEHHE PAaclO3HaBaTh CHMMETPUIO B IPOCTPAHCTBE;

- YMEHHE paclO3HaBaTh IPABUIIbHBIE MHOTOTPAaHHUKH;

-yMETh OIEPUPOBATH IHOHITUSMU: JBIKEHHE B HPOCTPAHCTBE, MOJOOHBIC
(urypsl B IpocTpaHCTBE;

- UCIONb30BaTh OTHOILIGHWE IUIOLIAZield IOBEPXHOCTEH M 00BEeMOB
MoI00HBIX (PHUTYp IpH peneHuy 3a1ad;




- YMeTh BBIYHCISTH T€OMETPUYECKHEe BENWYHMHBI (UIMHA, YTOJI, IUIOIAMb,
00beM, IUIOMIaAh TIOBEPXHOCTH), HCIIOJNB3YS H3Y4YeHHbIE (OPMYIBI |
METOJIBI;

- YMETh OIEpPHPOBATH MOHATHSIMHU: HPSIMOYTONBHAs CHCTEMa KOOPAWHAT,
KOOpDAWHATHI  TOYKH, BEKTOpP, KOODAHMHATHI  BEKTOpa, CKaJsIpHOE
NIPOM3BEICHHUE, YIOJl MEXIy BEKTOPaMH, CyMMa BEKTOpPOB, IIPOU3BEICHHE
BEKTOpPa Ha YUCIIO;

-HaXxOJUTh C MOMOUIBIO M3YYEHHBIX (OPMyN KOOpAMHATHI CEPEIHHBI
OTpE3Ka, paCCTOAHUC MEKAY ABYMS TOUKAMU;

- YMeTh BBIOMPATh MOIXOAAILINA M3YYCHHBIA METOJ Ui PEIICHHs 3aJadH,
pacrio3HaBaTh MareMarhdeckue (aKThl M MaTeMaTHYeCKHEe MOJIENH B
MIPUPOIHBIX M OOLIECTBEHHBIX SBJICHUAX, B ICKYCCTBE;

-yMEHHE TPUBOIUTH MPUMEPHI MATEMAaTHIECKUX OTKPBITHA POCCHHUCKON U
MHPOBOH MaTeMaTHUYECKON HayKHu.

- YMETb OIEpHpOBaTh IOHSATHSMH: ONpEJIeIeHHe, aKCHOMa, TeopeMma,
CIIE/ICTBHE,  CBOMCTBO, IPH3HAK, JIOKA3aTelbCTBO, PaBHOCHJIbHBIC
(hopMyJIUpOBKH;

-yMeHue (GopMyJIHpoBaTh OOpaTHOE W MPOTHBOIOJIOKHOE YTBEpPXKACHHE,
NPUBOAWUTH TPHMEPHl W  KOHTPIPUMEPH, HCIOJIB30BATH  METOJ
MaTeMaTHIECKOW WHITYKIIHH;

-TIPOBONTH JTOKAa3aTeIbHBIC PACCYKACHUS MPH PEIICHUU 3a/1a4, OICHUBAThH
JIOTHYECKYIO IPaBUILHOCTh PacCyXICHNH;

- YMETbh ONEpUpPOBATH HMOHITUSIMH: MHOXKECTBO, ITOJIMHOXKECTBO, OINEpaLHN
HaJl MHOXKXCCTBAMU,

-YMCHHUE HCIIOJIb30BaTh TeOpeTHKOMHO)KCCTBCHHBIﬁ armapar ajist OrmucaHus
peambHBIX MPOLECCOB M SBICHUN INPH PEIICHWH 3aJad, B TOM YHCIE U3
JIPYTHUX YIeOHBIX IPEIMETOB;

- YMETb OIIepPHPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, HUKII, Tpad
HA TJIOCKOCTH;

-YMEHHE 33]1aBaTh ¥ OMKCHIBATE TPadbl pa3IHYHBIMU CIIOCOOAMU;
-MCIOJIB30BaTh Tpadbl IPH PELICHUH 33/1a4;

- YMETbH CBOGOHHO OIICPUPOBATh MNOHATUAMHU: COUCTAHUC, NEPECTaHOBKaA,
YHUCJIO COYETAHWH, 4YHCIIO IIepecTaHOBOK; OuHOM HbioTOHa; yMmeHue
MPUMEHATh KOMOWHATOPHBIE (DaKTHl M PacCyKICHUS IS peIIeHHS 3a1a4;
-yMeTh OIEepUPOBaTh MOHATHAMHU: HATypaJbHOE YHCIO, IIeJI0e YHCIIO,
OCTaTOK 10 MOIYJI0, paIlMOHAJIBHOE YHCIIO, HPPAMHOHANBHOE YHCIIO,
MHOYKECTBA HATYPAIBHBIX, IIENBIX, PAIlHOHATBHBIX, JeHCTBUTEIBHBIX YHUCEIT;
-YyMEHHE WCIOJb30BAaTh NPU3HAKKA JCTUMOCTH, HAWNMEHBIIANA OOIIUH
JIeTIUTENb 1 HAaMMEHbIIee o0l1ee KpaTHoe, aaroputM EBKinaa npu pereHun
3a/ay;

- 3HAKOMCTBO C Pa3JIMYHbIMU MMO3UIITUOHHBIMU CUCTEMAMU CUUCIICHUS

- _yMeThb CBOOOJHO OIEpUpPOBaTh IOHSATHSMH: CTElEHb C  [EJbIM




MoKa3aTeleM, KOpEHb HaTypaJlbHOW CTENEeHH, CTENEHb C PalMOHaJbHbIM
MIOKa3aTeJIeM, CTEIEHb C ACHCTBUTEIBbHBIM (BELICCTBEHHBIM) IIOKA3aTEIEM,
norapru(M 4ucia, CHHyC, KOCHHYC U TAaHTCHC IIPOU3BOJIBHOTO YHCIIA;

- yMeThb ONEpUpOBaTh MOHATHUSAMH:  TOXKIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHMe, YpaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUH U
HEpaBEHCTB, pPaBHOCWIBHOCTb YPaBHEHUH, HEPaBEeHCTB UM  CHCTEM,
panuoHaIbHbIE, UppaloHaJIbHEIE, NOKa3aTeJbHBIE, CTEIICHHBIE,
norapu(MUYECKUe, TPUTOHOMETPUYECKHE YypaBHEHHs, HEpPaBEHCTBA H
CUCTEMBI;

-YMEHHE pElIaTh YypPaBHEHWs, HEPAaBEHCTBA U CUCTEMBl C IIOMOILBIO
pa3IUIHBIX IPHEMOB;

-pemaTh ypaBHEHHUS, HEPABEHCTBA M CHCTEMBI C TapaMeTPOM;

- TPUMEHITh YpaBHEHMs, HEPABEHCTBA, WX CUCTEMBl ISl PEIICHUS
MaTeMaTHYeCKHX 3a]a4 ¥ 3aJa4 U3 Pa3iIMYHbIX 00JacTell HayKu U pealbHOM
JKU3HHU;

-yMeTh CBOOOJIHO ONEpUpOBaTh HOHATUSMU: rpaduk (yHKUWHM, oOpaTHas
¢dyHKuMst, KoMmmo3uuusi (OYHKUWHA, JuHeiHas (yHKUOUs, KBaapaTHYHAs
¢dyHKIHA, CTEICHHAs GbyHKIHS c LETBIM MIOKa3aTeleM,
TPUTOHOMETpHUYEeCcKHe QYHKINH, OOPaTHBIE TPUTOHOMETPHUIECKHe QYHKITUH,
ToKa3aTeIbHas U JorapuMIrdeckas GpyHKIIH;

-yMEHHE CTpOUTh Trpaduku (QYHKIHMHA, BBIIOJHATH HpeoOpa3oBaHMs
rpaduKoB QpyHKINH;

-yMEHHE HCHONIB30BaTh Trpaduku (GYHKOMHA U1l M3Y4YEHHs IPOLECCOB U
3aBUCHMOCTEH TP PELICHHU 3a]a4 U3 JPYTUX Y4YEeOHBIX MPEJAMETOB U U3
peanbHOM XKU3HU;

- BBIpakaTb OPMyJIaMHU 3aBUCHMOCTH MEXIY BETHIMHAMU;

-yMEHHE CBOOOJHO OIEpPHPOBATh MOHATHAMH: YETHOCTh (DYHKIUH,
MEPUOANYHOCTh (YHKIMH, OTPAaHWYEHHOCTh (YHKIMH, MOHOTOHHOCTBH
(yHKIMH, 3KCTpeMyM (GYHKIHMH, HauOOibllee W HaWMEHbIIEe 3HAYCHUS
(hyHKIMH Ha IPOMEXYTKE;

-YMEHHUE IPOBOINTH UCCieoBaHne QyHKINY;

-yMEHHE WCIIOJb30BaTh CBOWCTBA M Tpaduku (QYHKUMHA Ui peleHus
YpaBHEHHUIi, HEPABEHCTB M 33/1a4 C IapamMeTpamu;

-u300pakaTb Ha KOOPAWHATHON TIUIOCKOCTH MHOXKECTBA  PEIIeHUIH
YpaBHEHHI, HEPABEHCTB U MX CUCTEM;

- yMeTb CBOOOZHO OIEPHPOBAThH IOHATHSIMHU: IIOCIEIOBATEIbHOCTD,
apugMeTHyecKkas IpOrpeccHs, TeoOMeTpHUecKas Iporpeccus, OeCKOHEYHO
yOBIBaIoOIas reoMeTpUIecKast Iporpeccus;

-yMEHHE 3aJaBaTh IOCIEAOBATEIILHOCTH, B TOM WYHCIE C IIOMOIIBIO
PEKYpPEHTHBIX (opmyr;

- YMETb OIEPUPOBATh MOHSITHUSAMH: HENPEPbIBHOCTh (DYHKLUH, aCUMIITOTHI
rpagpuka  (yHKOMH, TepBas M BTOpas  Hpou3BoAHas  (yHKImMH,




TCOMETPHYCCKUI M (U3UYECKUH CMBICT MPOU3BOAHOM, MepBOOOpa3Has,
OIpe/IeNICHHbI HHTErpall;

-YMEHHUE HaXOJUTh ACHMOTOTHI rpadrka QyHKINY;

-YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEAECHHSA, YACTHOTO U
KOMITO3MLMK (PyHKIMH, HaXoJWTh ypaBHEHHE KacaTeNbHOM K Tpaduky
(hyHKIHY;

- YMEHHE HCIIOJIb30BaTh MPOM3BOJIHYIO ISl UCCIECNOBAHMS (YHKIMH, JUIs
HaXOXICHHS HaAWIy4lllero pelleHdus B MNPHUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-OKOHOMHYECKUX ¥ (U3MUYECKHX 33ja4ax, JUis OIpelelIeHHs
CKOpPOCTHU M YCKOPEHHS;

-HaXOJAUTb IO M 00BEMBI (PUTYD C TOMOIIBIO HHTETPANA;

-IPUBOJUTH TPUMEPBl MAaTEMaTHYECKOIO MOJEIUPOBAHMS C IMOMOILBIO
muddepeHInaIbHBIX YPaBHEHUH;

- YMETb ONEpPHUPOBaTh MOHITUSMU: KOMIUIEKCHOE YHCJIO, CONpPSKEHHBIE
KOMIUIEKCHBIE YHWCIIa, MOXYJb M apryMeHT KOMIUIEKCHOro 4ucia, ¢opma
3alyUCH KOMIUIEKCHBIX YHCeNl (TeoMeTpuyeckasi, TPUTOHOMETpHYecKas U
anrebpandeckas);

-yMeTh IPOMU3BOJMUTH apU(PMETHYECKHe MAEHCTBHA C KOMIIIEKCHBIMH
YHUCIIAMU;

-IIPUBOJUTH IPUMEPHI UCIOIb30BAHUS KOMIUIEKCHBIX YUCEI;

- yMeTb CBOOOIHO OIEPUPOBATH MOHATUSAMHM: CpelHee aph(pMeTHdecKoe,
MelnuaHa, HauOoJblllee M HaWMEHbIee 3HA4YeHHs, pa3Max, IHUCIepCus,
CTaHJapTHOE OTKJIOHEHHE /TS OIMCAHUS YUCIOBBIX JAHHBIX;

-YyMEHHE MCCJIEIOBaTh CTAaTUCTHUECKHE JaHHBIE, B TOM 4YHCIE C
MPUMEHEHHEM rpaguYecKuX METOJIOB M AJIEKTPOHHBIX CPEJICTB;
-rpaU4ecKH HCCIEAOBATh COBMECTHbIE HAONIOAEHHS C IOMOLIBIO
JlarpaMM pacCceuBaHUs U JINHEHHOW perpeccuy;

- YMETh HaXOAWUTH BEPOATHOCTU COOBITHH C MCIIOIb30BaHUEM IPahUIECKUX
METOJIOB;

-IIPUMEHATh Ul pelleHust 3agad (GopMysbl CIIOKEHUS W YMHOXKCHHUS
BEpOSITHOCTEH, (opMyily TOJHOH BeposiTHOCTH, (opmyiny bepHymin,
KOMOMHATOpHBIE (DaKThl U POPMYIIbI;

-OLICHUBATh BEPOSITHOCTH PEabHBIX COOBITHIA;

-yMEHHE OIEPHPOBATH MOHATHAMH: ClIydaliHas BEIMYUHA, PAaCHpelelICHHE
BEPOSATHOCTEH, MATEMaTHYECKOE OXHMJIAHHWE, IHUCIEPCUS M CTaHIApTHOE
OTKJIOHEHHUE CIy4aiHOH BEIMYMHBI, (QYHKIUH paclpeae’eHus 1 INIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIEHOTO U HOPMAJIBHOI'O PaCIpeIeIeHHH;

-YMEHHE HCIOIb30BATh CBOMCTBA U3yUYEHHBIX PACIpPEAEIEeHUN A peLIeHus
3ajay;

-3HAKOMCTBO C IOHSATHSIMH: 3aKOH OOJBLIMX YHCEJ, METObI BHIOOPOUYHBIX
HCCJICIOBaHUM;

-YMEHHE TPHUBOJIUTH MPUMEPHl TPOSBICHHUS 33aKOHA OOJIBIINX YHCENl B




MPUPOJHBIX U OOIECTBEHHBIX SBJICHUSIX;

- YyMeTb CBOOOJHO ONEpHPOBATH MOHATUAMH: TOYKA, MpAMasd, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH yroi, JABYTpaHHBIA yrodi,
TPEXIPaHHBIA yroJl, MepeceKaroIecs, apajuIeIbHbIC U CKPEIIUBAIOIIHECS
OpsIMBIE, APAJUIETIBHOCTD U MEPICHIUKYIIAPHOCTh MPSIMBIX U IUIOCKOCTEH,
YTOJl MEXIy NMPSIMBIMH, YTOJ MEXKIY MpPSIMOH U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh IIPH PELICHWH 3a/lad W3y4YeHHbIS
(haxThI ¥ TEOPEMBI INITAHUMETPUH;

-yMEHHE OLIEHHBATh Pa3Mepbl 00bEKTOB B OKPYIKAIOLIEM MUPE;

-yMeHHe OIepHpPOBATH HOHATHAMHU: MHOTOTPaHHHK, ceyeHue
MHOTOIpaHHHUKA, IPaBUIIBHBIH MHOTOTPaHHMK, IIPH3Ma, NUpaMuIa, Gpurypa
U TOBEPXHOCTh BpAILCHWs, LWIMHAP, KOHYyC, Wiap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEYCHHUs KOHyCa W LIJIMHIApPA, MapajUlelibHbIe OCH WIH
OCHOBaHHMIO, CE€YEHHE Ilapa, INIOCKOCTb, Kacaromasicst cdepbl, MMIMHAPA,
KOHYCa;

-YMEHHE CTPOUTH CEUEHHWE MHOTOTPaHHHMKA, M300pa)kaTh MHOTOTPAHHHKH,
(urypbl ¥ OBEpXHOCTH BpAIIEHHS, UX CEUCHHUS, B TOM YHCJIE C OMOIIBIO
3IIEKTPOHHBIX CPE/CTB;

-yMEHHE NPUMEHATh CBOMCTBA T€OMETPHYECKHX (HUIYp, CAMOCTOSTEIHHO
($hopMyMpoOBaTh ONpeeIeHHs] H3ydaeMbIX (QUrYyp, BEIABHIaTh THIIOTE3HI O
CBOICTBaX M NpH3HAKAX TI'COMETPUYECKHX (HUTYp, OOOCHOBBHIBATH HJIH
OIIpOBEPTaTh UX;

-yMEHHE TPOBOJUTH KIACCU(PHUKALMIO (UIYp IO Pa3IMYHBIM IpU3HAKaM,
BBITIOJHATH HEOOXOANMBIE JIOTIOJHUTEBHBIE TOCTPOCHHUS;

- YMeTh CBOOOHO ONEpPHPOBATh MOHATHAMH: IUIONMIAAb (QHUIYpbl, 00beM
(Gurypsl, BEIM4YMHA yIila, PACCTOSHUE OT TOYKH IO IIOCKOCTH, PACCTOSHUE
MEXIy NPSIMBIMH, PAcCTOSHHE MEXIY IUIOCKOCTSAMH, IUIOMAnb cepsl,
IUIOIIA/b TIOBEPXHOCTH MHUPAMHIbBI, NPU3MBL, KOHYCa, IWIMHApPA, 00BeM
Ky0a, IPSIMOYTOJILHOIO Mapajuiesienuiea, TMPaMAIbL, PU3MBL, LIHITHHIPA,
KOHYyca, [1apa;

-yMEHHUE HaXOJUTh OTHOLIIEHUE 00bEMOB ITOI00HBIX QUTYD;

- yMeThb CBOOOJHO OIEPUPOBATh MOHSTHSAMU: JIBUKEHHE, NapajlieibHbINA
MEepeHoc, CHMMETpUsi Ha IUIOCKOCTH W B IIPOCTPAHCTBE, IOBOPOT,
mpeo0dpa3oBaHue MoI00us, MOT00HBIC (BUTYPHL;

-yMEHHE pAacllO3HaBaTh paBHBIE M IIONOOHBIE (HIYpPHl, B TOM YHCIE B
HPUPOJIE, UCKYCCTBE, apXUTEKTYPE;

-yMEHHE  HCIIOJb30BaTh  TIEOMETPUYECKHE  OTHOILCHUS,  HAXOIHTh
reoMeTpUYECKHe BEJIMYMHBI (JUIMHA, Yrojl, IIOMaab, 00bEM) NPU PELICHUH
3a7a4 U3 IpyruX y4eOHbIX MPEIMETOB U U3 pealbHOM )KNU3HH;

- yMeThb CBOOOJIHO OIIEpPUPOBATH IMOHSATHSAMH: IPSIMOYTOJIbHAS CHCTEMaA
KOOPJMHAT, BEKTOpP, KOOPIMHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEJCHHE BEKTOpPAa Ha YHCIO, PA3IOXKEHHE BEKTOpa IIo
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0asucy, cKaJsipHOE MTPOM3BEJCHUE, BEKTOPHOE MPOU3BEICHUE, YO MEXIY
BEKTOPaMH;

-YMEHHE HCIOJB30BaTh BEKTOPHBII M KOOPAMHATHBIA METOJ AJSI PEIICHUS
TeOMETPUYECKHX 3a1a4 U 3a/ad APYIuX yIeOHBIX MPEIMETOB; ONEPHPOBATH
MOHATUSIMU: MaTpuua 2x2 u 3x3, onpenenurens MaTpULbl, FEOMETPUUECKUN
CMBICII OTIPEIEIIUTENS;

- yMeTb MOJENIUPOBATh pEAIbHbIE CUTYallUM Ha SI3bIKE MAaTEMAaTUKU;
COCTaBIIATh BBIPAKEHHs, ypaBHEHMs, HEPaBEHCTBA M MX CHCTEMBI IO
YCIIOBUIO 3aJlaud, UCCIEJOBaTh MOCTPOEHHBIE MOJIEIM C HCHONb30BAHUEM
anmnapaTa anreOpsl, HHTEPIPETHPOBATh IOIyUCHHBIN PE3YNIbTAaT;

-CTPOUTh MAaTEMaTHYECKUE MOJIEIU C MOMOIIBI0 T€OMETPHUECKHUX MOHATHN
W BEJIMYHH, PELIaTh CBA3aHHBIE C HUIMHU NIPAKTHYECKHE 3a/1a4H;

-COCTaBJISITh BEPOSITHOCTHYIO MOJICNIb M WHTEPIPETHPOBATh MOTYyYEHHBIH
pe3ymbTar;

-pemath MNpUKIAJHbIE 33Ja4d CPECTBAMU MAaTEMaTH4YECKOrO aHajiu3a, B
TOM YHCJIE COLUATbHOIKOHOMUYECKOT0 U (PU3MUYECKOTO XapaKTepa;

- YMEHHUE BBIOMpATh MOAXOAALIMNA METOJ JUI pEeIIeHHs 3aayul; IOHUMaHNe
3HaYMMOCTH MAaTEMaTHKU B W3YYEHHH MPUPOIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUH;

-YMEHHE PaCIO3HaBaTh NMPOSIBICHNE 3aKOHOB MaTEMaTHKU B HCKYCCTBE,
-yMEHHE NPUBOANTH MPUMEPHl MAaTEMaTHYECKHX OTKPBITHH POCCHHCKOH M
MUPOBOH MaTeMaTHUYECKON HAyKU

OK 02 Hcnons30BaTh COBPEMEHHBIE
CpelcTBa MOKMCKA, aHAIN3a U
MHTEpIpeTanun HHGopManum, 1
UH(OPMALMOHHBIE TEXHOJIOTUH IS
BBITIOJTHEHHS 3aa4
npo(heCcCHOHABHON IeITeBHOCTH

B 06J1acTH IEHHOCTH HAYYHOTO TO3HAHHUSL:
-c(hopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOU
MIPAKTHKH, OCHOBAHHOTO HA JUAJIOTe KYJIBTYP, CIOCOOCTBYIOIIECTO
OCO3HAHHIO CBOETO MECTa B IOJIUKYIETYPHOM MHPE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOW M YMUTATEINHCKON KYIBTYPHI Kak
CpeCTBa B3aUMOJICHCTBHUS MEXIY JIIOABMHU U MIO3HAHUS MUPA;

- OCO3HAaHHE IICHHOCTA HAy4YHOW JCATCIBHOCTH, TOTOBHOCTh
OCYHIECTBIISITh MPOEKTHYIO U HMCCIENA0BATENBCKYIO JCSITENbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIC.

OgJiajieHNe YHUBEPCAIbHBIMU YY€OHBIMHU MO3HABATEIbHBIMHI
JNeCTBUSIMU:

B) paboTa ¢ nHpOpMAaIeii:

- BJIAJCTh HAaBBHIKAMH MOJYYCHUS HH()OPMAIMHA W3 MCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSITEIFHO OCYIICCTBISATH ITOUCK, aHAJM3,
CHCTEMATH3alMI0 M WHTECPIPETANNI0 HH(POPMAIUH PA3TUIHBIX
BHJIOB U (JOPM TIPEJICTABIICHUS;

- co3laBaTb TEKCThI B pa3NuuHbIX (opMaTax C Y4eTOM
Ha3Ha4YeHUs] WHQOPMAlMU U 1EJNEBOW ayAWTOpUH, BBHIOWpas
ONTHUMATFHYIO GOPMY MIPENICTABICHHS W BU3YaIN3alliH;

- YMETh ONEPUPOBATH MOHATHIMU:
pauuoHanbHas (QYHKIMS, MOKazaTelbHas (QyHKUMsS, cTeneHHas (YHKIHS,
norapupmuyeckas (GpyHKIUs, TpUroHOMeTpHdYeckue (YHKIUH, OOpaTHbIE
(hyHKIHN;

-yMEHHE CTPOUTH TpauKW M3YyUCHHBIX (YHKIUH, UCIIONB30BaTh TpaduKu
IIPY U3yYECHUH TPOIIECCOB M 3aBUCHMOCTEH, PH PEIICHNH 33/1a9 U3 JPYTHX
y4eOHBIX IPEIMETOB U 3a]1ad U3 PETbHOH KH3HU;

-BBIpaXXaTh (POPMYJIaMH 3aBUCUMOCTH MEX/y BEJIMUHMHAMM;

- yMeTh ONEpUpOBaTh TMOHATUSIMH:  TOXIECTBO, TOXJECTBEHHOE
npeoOpa3oBaHHe, YpaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUH U
HEpPaBEHCTB, pPAaBHOCWJILHOCTh YPaBHCHHUH, HEPaBEHCTB U  CHCTEM,
panuoHabHbIE, UppaLOHATBHEIE, MOKa3aTeIbHEIE, CTEIICHHBIE,
norapu()MHUUYECKHE, TPUTOHOMETPUYECKHE YypaBHEHHS, HEPABEHCTBA U
CHCTEMBI;

-yMeTh pemarb YypaBHEHUS,
Pa3IUYHBIX TIPHEMOB;
-pemath ypaBHEHUs, HEPaBEHCTBA M CHCTEMBI C MAapaMeTPOM; MPHMEHSTh
YpaBHEHUsI, HEPaBEHCTBA, MX CHUCTEMbI JJIsI PEUICHUS MaTeMaTHYeCKUX
3a/1a4 ¥ 3a/1a4 U3 PA3IUYHBIX 00JacTeil HAyKH U peabHOM KU3HH;

- yMeThb CBOOOJHO OIEpPHPOBATh TOHSTHSIMU: JBW)KECHHE, TNapaJlIeIbHBIN

HEPABCHCTBA W CHUCTCMbI C MOMOLIBIO

11




- OLCHHMBATb AOCTOBEPHOCTH, JICTUTUMHOCTH I/IH(bOpMaHI/II/I, ce
COOTBETCTBHE MPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

- HCIIOJIb30BaTh cpezcTBa HHPOPMAIMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a[a4 C COOJI0JCHHEM
TpeOOBaHUI AIPrOHOMHUKH, TEXHUKHA OE30ITaCHOCTH, THIHEHBI,
pecypcocOepexeHus, MPaBOBBIX M OSTHYCCKUX HOPM, HOPM
nHGOPMAIIMOHHOM 0e30MaCHOCTH;

- BJIAZICThb HaBBIKaMH pPACIIO3HABaHUA W 3allWTbI I/IH(I)OpMaHI/H/I,
nH)OpPMAMOHHON 0€30MaCHOCTH JIUYHOCTH

MEPEeHOC, CHMMETPUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
npeoOpa3oBaHue M0100Us, T0I0OHBIE PUTYPHI;

-yMeTh pAacCIO3HABaTh paBHbIE M MOJ00HBIE (UTYpHI, B TOM YHCIE B
MPUPO/JIE, UCKYCCTBE, apXUTEKTYPE;

-yMeTh  HWCIHOJIB30BaTh  TEOMETPUYECKHUE  OTHOIICHHS,  HAXOIUTh
TEOMETPUYCCKUE BETHMYUHBI (UTMHA, YTOJd, TUIOMAb, 00bEM) IPH PEIICHUH
3a7a4 U3 IPYrux YYeOHBIX MPEIMETOB U U3 pPeallbHOW KU3HU

HOBOPOT,

OK 03 ITnaaupoBaTh 1
peann3oBBIBaTh COOCTBEHHOE
npodeccroHaNbHOE U JIMYHOCTHOE
pa3BHTHE, IPEANPHHUMATEILCKYIO
JIeSITENILHOCTh B NIpo(ecCHOHAIBLHOM
cdepe, UCIOIB30BATH 3HAHUS TI0
(hMHAHCOBOW TPAMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX CHTYaIHsAX

B 06J1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

- c(hOpMHPOBAaHHOCT, HPABCTBCHHOTO CO3HAHUS, ITHYECKOTO
TTOBEICHHUS,

- CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO W MPHUHUMATH OCO3HAHHBIC
pEIICHUs, OPUCHTHPYSICh Ha MOPAIbHOHPABCTBCHHBIC HOPMBI U
[[CHHOCTH;

- OCO3HaHHC JIMYHOIO BKJIaJa B IOCTPOCHHUE YCTOWYMBOIO
Oy mymiero;

- OTBETCTBEHHOE OTHOIIICHHIE K CBOMM POAUTEISM H (FUTH) IPyTUM
YIIeHAaM CEMBH, CO3IaHHUI0 CEeMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUS [EHHOCTEH CEMEHHOW MKW3HH B COOTBETCTBHH C
TpaguIusIMu HapoJ0B Poccuy;

ORJiajieHNe YHABEPCAJbHBIMH PEryJIITHBHBIMH I CTBUSIMU:
a) caMOOpraHu3aIlHs:

- CaMOCTOSTEIILHO OCYIIECTBIIATh MMO3HABATE/ILHY IO
JeSITebHOCTD, BBISBIISATH MPOOIEMBI, CTABUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJadyl B OOpa30BaTEIBHON MEATETBHOCTH U
JKU3HCHHBIX CHTYAaIUsX;

- CaMOCTOSTEIbHO COCTABIATh IUIAH PEIICHUS MPOOIEMBI C
YYETOM HMCIOIIUXCS PECYPCOB, COOCTBECHHBIX BO3MOXHOCTCH W
MIPEANOYTEHUN;

- JaBaThb OIICHKY HOBBIM CUTyalluiaM; CHOCO6CTBOBaTL
(OpPMHUPOBAHUIO M TPOSIBICHHUIO HIMPOKOW IPYJUIUH B Pa3HBIX
o0nacTsaX 3HAHMH, IOCTOSIHHO TIOBBIIIATH CBOIM 00pa30BaTEIBHBII
1 KyJBTYPHBIA YPOBCHB;

0) CAMOKOHTPOJIb: UCTIOIB30BaTh MPHUEMBI PEPIICKCUH [UIS OICHKU
CHUTYyaIlUHY, BHIOOPA BEPHOTO PEIICHUS;

- YMETh OIICHUBATh PUCKU U CBOCBPEMCHHO MPUHUMAThH PEIICHUS
0 UX CHIDKCHUIO;

B) 3MOLIMOHAJIBHBIN UHTEJJIEKT, IIpeAIoJIararoIum
c(hOpMHUPOBAHHOCTH:
-BHYTPEHHEH  MOTHMBAllMM, BKJIIOYAIOUIEH  CTpeMJIEHHE K

- YMETh OIEPUPOBATh MMOHATUSIMU:

paloHANBHEIE, UppalrOHaJIbHBIC, MOKa3aTeNbHbIE, CTEIICHHEIE,
norapu(MUYecKne, TPUTOHOMETPHUUECKHE YPaBHEHUS M HEPaBEHCTBA, WX
CHCTEMBI;

- YMETh ONEPUPOBATH MOHATHIMU:

MHOTOTPaHHUK, CEYEHHE MHOTOTpaHHHWKA, KyO, Mapajulienenunes, Ipu3ma,
nupampaa, ¢urypa M IOBEPXHOCTb BpallleHHs, IWIMHAP, KOHYC, IIap,
cdepa, cedeHHs (GUTYpPHl BpalleHHs, IUIOCKOCTh, Kacalomascs Cgepsl,
WIMHIpPA, KOHYyCa, IUIOMAAb ITOBEPXHOCTH MHPAMHABL, NPH3MBI, KOHYca,
OWIMHIpA,  IUomans  cdepbl, 00beM  Kyba,  IPSIMOYTONBEHOTO
TapaJulesIeuIe1a, MTUpaMuabl, TPU3MBI, IIUIMHAPA, KOHYCa, I1apa;

-yMeHHEe H300pa)kaTh MHOTOIPaHHHKH W TIOBEPXHOCTH BpaIIEHHs, WX
CEUCHHUS OT PYKH, C MIOMOIILI0O YEPTEIKHBIX WHCTPYMEHTOB M 3JICKTPOHHBIX
CpEICTB;

-yMeTh pacro3HaBaTh CHMMETPHIO B TPOCTPAHCTBE;

-yMeTbh pacIlio3HaBaTh IPaBUIIbHbIE MHOTOTPaHHHKY;

- YMeTh ONEPUPOBATh MOHATHSAMH: HPSAMOYTOJNbHAs CHUCTEeMa KOOpPAWHAT,
KOOpAMHATBl ~ TOYKH, BEKTOp, KOOPAMHATBI  BEKTOpa,  CKAIIPHOE
MIPOM3BEICHHUE, YTOJl MEXIy BEKTOPaMH, CyMMa BEKTOpPOB, ITPOM3BEICHHE
BEKTOpPa Ha YUCIIO;

-HaXxOJUTh C TMOMOUIBI0 M3YYEHHBIX (OPMyN KOOpAWHATBHI CEPEIHHBI
OTpE3Ka, paCCTOAHUC MCKAY ABYMS TOUYKaAaMU
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JOCTHMXKCHUIO 1ICJIIM H ycnexy, OIITUMH3M, HHHIIUATUBHOCTD,
YMEHHUE JIeHCTBOBATh, UCXO/S U3 CBOMX BO3MOMXHOCTEH;

- SMIIaTHH, BKJIIOYAIOILCH CIIOCOOHOCTH IMOHUMATh
SMOILMOHANBHOE COCTOSHHE JPYTHX, YYHTHIBATH €ro IMpH
OCYIIECTBICHAH KOMMYHHKAIIUHU, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

- COLMAIbHBIX  HABBEIKOB,  BKJIIOYAIOIIMX  CIIOCOOHOCTH
BI)ICTpal/IBaT]) OTHOLUICHUA C Ilpyl"I/IMl/I JIIOAbMU, 3a6OTl/ITI)C51,
HPOSIBJISITE MHTEPEC U Pa3peniaTbh KOHPIUKTHI

OK 04 D¢ dexTrBHO
B3aMMOJCHCTBOBATh U pabOTaTh B
KOJUIEKTHBE ¥ KOMaH e

-TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPE/IENICHNUIO;

-OBJIa/ICHHE HaBBIKAMH y4eOHO-HCCIIEI0BATENHCKOM, TIPOSKTHOH
1 COLIMANIBHO JIeATeTbHOCTH;

Ogjaenne yHUBEPCATbHBIMH KOMMYHHKATHBHBIMHA
JeHCTBUSIMU:

0) COBMECTHAsI IS TEIILHOCTD:

- IOHUMAaTh U UCIOJIB30BATh IPEUMYIIECTBA KOMaHJHON U
WHIUBHUyaIbHON paboTHI;

- IPUHUMATBH IIETIM COBMECTHOI! NIEATETbHOCTH, OPTaHU30BBIBATh
1 KOOPIMHUPOBATH JICHCTBUSI 1O €€ JTOCTIKEHUIO: COCTaBIISTh
TUTaH JeWCTBHUH, pacpesiesIiTh POJIU C YIETOM MHEHHH
YYaCTHHKOB 00CYX/1aTh PE3yJIbTaThl COBMECTHOW paboThI;

- KOOPJJMHUPOBATH U BBITIOJIHATH Pa0OTy B YCIOBHSX PEATBbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAaHHOT'O B3aUMO/ICHCTBUS;

- OCYIIECTBIISATh TO3UTHBHOE CTPATETHUECKOE MTOBEACHHE B
Pa3INYHBIX CUTYAIUIX, IPOSBIATH TBOPUYECTBO U BOOOPAKEHHE,
ObITh MHUIIMATHBHBIM. OBJIaeHNe YHUBEPCAIbHBIMU
PeryJasiTHBHBIMH AeiiCTBUSIMMU:

T') IPUHATHE Ce0sl U IPYTUX JIIOAEH:

- IPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX JIIOJEH NPH aHaIn3e
PE3YJIbTaTOB JCATEILHOCTH;

- IPU3HABATh CBOE TIPABO M PABO JIPYTHUX JIFO/ICH Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHMMATh MHP C TIO3UIIUHU IPYTOrO
YeJIoBeKa

- YMETh OTIEPUPOBATH MOHATHIMH:

CIIy4alfHBI OMBIT ¥ CIlydaiiHOe COOBITHE,
COOBITHS,

-YMETb BBIYUCIIATH BEPOSTHOCTH C MCIIOIb30BAaHUEM I'paUIeCKUX METOIOB;
-IPUMEHATh  (OPMYJIBI  CIOXKEHHMS W  YMHOXKEHHS  BEPOSITHOCTEH,
KOMOHMHATOpHBIE (PaKThl M (OPMYJIBI P PELICHUH 32124}

-OLICHUBATh BEPOSTHOCTU PEANbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMU
BEJINYNHAMY;

-yMEHHE TPHBOIUTH MPUMEPHI TPOSBICHHUS 3aKOHA OONBIINX YHCEN B
TIPUPOJTHBIX M OOIECTBEHHBIX SBICHSIX;

- yMeThb CBOOOJHO OIICpHUPOBAaTH IOHATHAMH: CTENEHb C  IEJBIM
MOKazaTeJeM, KOpPEeHb HATypallbHOM CTENEHH, CTENEHb C paldOHAIBHBIM
MOKazaTesIeM, CTEHEHb C JACHCTBUTEIBHBIM (BELIECTBEHHBIM) ITOKa3aTeeM,
norapu(M 4Kcia, CHHyC, KOCHHYC U TaHT€HC IIPOU3BOJIBHOTO YUCIIA;

- yMeTb CBOOOJHO ONEpUpPOBATH MOHATUSAMH: rpaduK (YHKIMH, oOpaTHas
(yHKIMA, KoMmo3wnus (QYHKUIWH, nWHEHHAas GYHKOWSA, KBaIpaTHdHAS
¢yHKIHA, CTENCHHAs ¢byHKIUSA c LETBIM MIOKa3aTeleM,
TPUTOHOMETpPUYECKHE (HYHKIMH, 0OpaTHBIC TPUTOHOMETpHYeCcKre (pyHKINH,
ToKazaTesbHas 1 JloraprudmMuaeckas QyHKINH;

-yYMETh CTPOUTH Ipaduku GYHKIMH, BHIIOIHATH ITPe0oOpa3oBaHus rpaikoB
(hyHKIHT;

- YMETh HCIOJNIb30BaTh TpadUKK (QYHKIMH A M3Y4eHHs IPOIECCOB U
3aBUCHMOCTEH TP PEIICHUU 3a[a4 U3 JPYTUX YUYEOHBIX MPEJAMETOB U U3
peanbHOM KU3HY;

-BBIpAXaTh ()OPMYJIaMH 3aBHCHMOCTH MEX/y BEIMUMHAMM;

- CBOOOIHO OTIEPUPOBATH MOHATHIMHU:

YETHOCTh (YHKIHH, IEPHOANIHOCTh (DYHKIMH, OTrPaHUYEHHOCTh (PyHKINH,
MOHOTOHHOCTH  (QYHKIHMH, OKCTpeMyM (yHKumH, HauOosbliee W
HavMeHblIIee 3HaYeHHsT QYHKIMH Ha TIPOMEKYTKE;

-yYMeTb MPOBOJHUTH HCCIIEIOBaHNE (BYHKIIUHU;

- YMeTh HCIOJIb30BaTh CBOMCTBA W Tpaduku (YHKUMA Ui peuieHus
yYpaBHEHHI, HEPAaBEHCTB M 33/1a4 C ITapaMeTpaMH;

BCPOATHOCTDH cnyqaﬁHoro
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-M300paxkaTh HAa KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA  PELICHHU
YpaBHEHHI, HEPABEHCTB U X CUCTEM
OK 05. OcyiecTBisTh yCTHYIO U B o6s1acTH 3CTeTHYECKOT0 BOCTIMTAHUSA: - YMETh ONEPUPOBATH NOHATUSAMH:
MUCbMEHHYIO KOMMYHHUKAIIUIO Ha - OCTETHYECKOE OTHOIIECHWE K MHpY, BKIIIOYAs ICTETHKY OBbITa, | -CpeiHee apuMeTHUecKoe, MenuaHa, HauOojpllee W HaUMEHbIIee
TOCYJapCTBEHHOM SI3BIKE HAyyHOTO M TEXHUYECKOIO TBOPUYECTBA, CIOPTa, TpyAda U | 3Ha4EHUs, pa3Max, MAUCHEPCHUsl, CTAHAAPTHOE OTKJIOHEHHE YUCIOBOTO
Poccuiickoii deneparuu ¢ y4eTom OOILIECTBEHHBIX OTHOIICHH; Habopa;

0COOEHHOCTEH COIMAITBLHOTO U
KyJIbTYPHOTO KOHTEKCTa

- CIOCOOHOCTh BOCHPHUHHMATH PA3JIMYHBIC BHIbI HCKYCCTBA,
TPaJWIIMd W TBOPYECTBO CBOETO W JPYTHIX HAPOIOB, OIIYIIATh
3MOLIMOHAIBHOE BO3AECHCTBUE NCKYCCTBA;

- yOeXIeHHOCTh B 3HAYMMOCTH JJs JHYHOCTH W o0OmIecTBa
OTEYECTBEHHOI0O W MHPOBOIO  HCKYCCTBA,  3THUYECKUX
KYJBTYPHBIX TPAAULIUNA U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTb K CaMOBBIPQXKEHHIO B Pa3HbIX BUJAX HCKYCCTBA,
CTpEeMJICHHE MPOSIBJIATH KaueCTBA TBOPUECKON JTUUHOCTH;
OByajieHne YHHMBEPCAJTbHBIMH KOMMYHHKATHBHBIMH
JIeHCTBUSIMU

a) oOmeHue:

- OCYIIIECTBIIATH KOMMYHHKAIINU BO BCEX cepax )KU3HM;

- pacmo3HaBaTh HeBepOallbHBIC CPENCTBAa OOIICHUS, ITOHMMATH
3HAUEHUE COLMAJIBHBIX 3HAKOB, pPAaCHO3HABaTb MPEIIOCHUIKH
KOH(IMKTHBIX CUTYAIHI U CMATYaTh KOH(IUKTEI,

- pa3BepHYTO U JIOTMYHO H3JaraTb CBOK TOYKY 3pEHHUS C
WCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB

-YMEHHUE M3BJIEKaTh, MHTEPIIPETHPOBATh MH(OpMALUIO, ITPEACTABICHHYIO B
TabnuIax, Ha JAUarpaMMax, rpadukax, OTpakarollyl0 CBOWCTBA PeaTbHBIX
IIPOLIECCOB U SIBJICHUH;

-TIPE/ICTABIATE MHPOPMALNWIO C TOMOIIBI0 TaONUIl ¥ JUarpaMM;
HCCIICIOBaTh CTATUCTHYCCKHE MaHHBIE, B TOM YHCIEC C TPHUMCHCHHEM
rpadUIecKUX METOJIOB U 3JICKTPOHHBIX CPEIICTB;

- YMETh ONEePUPOBATH NOHATUAMU:

TOYKa, TMpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO, JIBYI'PaHHBIA  Yroil,
CerHlI/IBaIOH_lI/IeCH HpHMLIe, HapaHJ'ICJ'ILHOCTb nu HepHeH}II/IKyHHpHOCTB
OPSIMBIX U IUIOCKOCTEH, Yrojl MEXIY NpPSIMbIMU, YroJdl MEXAY NpAMON H
IUTIOCKOCTBIO, YTOJd MEXAY IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH IO
IUIOCKOCTH,  PAacCTOSHWE MEXKAYy TNPSAMBIMH, pACCTOSHHE  MEXIY
IJIOCKOCTSIMHU,

- YMETh HCHOJB30BATh MPHU PEHICHUH 3a/1a4 M3YYCHHBIC (PaKTHl U TEOPEMBI
TUTAHUMETPHH;, YMEHUE OIICHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPa

OK 06 I[TposBIIAT TpaxaaHCKO
MaTPUOTHYECKYIO TIO3UIIHIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHHUE HA OCHOBE
TPaIUIIMOHHBIX 00IICYETOBEYSCKAX
IIEHHOCTEH, B TOM YHCJIE C YYETOM
rapMoHH3alv MEKHAIIMOHAJIBHBIX U
MEXKPEIIUTUO3HBIX OTHOmeHHﬁ,
MPUMEHSTh CTaHAAPThI
AHTUKOPPYIIIHOHHOTO MOBEICHUS

- OCO3HaHHWE OOYYaIOUTIMHUCS
HWJICHTUYHOCTH;

- [eJICHATIPABICHHOE Pa3BUTHE BHYTPEHHEHW MO3WIWU JTUIHOCTH
HA OCHOBE [IyXOBHO-HPABCTBEHHBIX IICHHOCTEH HApOIOB
Poccuiickoit  ®enepauuu, HCTOPUYECKUX U HAIMOHAIBHO-
KyJbTypHBIX Tpaauiuid, (HOPMUPOBAHHE CHCTEMBI 3HAYHUMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYNIIUOHHOTO
MHUPOBO33PEHHUSI TMPABOCO3HAHMSI, JKOJOTUYECKOW KYJIBTYDHI,
CIIOCOOHOCTH CTaBHTD LIEIH U CTPOUTH )KU3HCHHBIE TUIAHBI,

B yacTH rpa;kIaHCKOro BOCIIMTAHUS:

- OCO3HAaHHE CBOMX KOHCTHTYIHOHHBIX TPaB W OOS3aHHOCTEH,
YBa)KCHHE 3aKOHA U TIPABOIIOPSIKA;

- TIPUHATHE TPAJUIMOHHBIX HAIIMOHAJBHEIX, OOIICYCTOBEUCCKIX
TYMaHUCTUYECKUX U

JIEMOKPAaTUYECKUX [IEHHOCTEH;

- TOTOBHOCTh MPOTHUBOCTOSATH  HWJICOJOTHH  OKCTPEMH3Ma,
HaIMOHAJIN3Ma, KCEHO(POOUH, AUCKPUMHUHAIIMU TI0 COIUAIBHBIM,
PENUTHO3HBIM, PACOBBIM, HAIIMOHATIHHBIM MTPU3HAKAM;

POCCUMCKONW  Tpa)kIaHCKOMH

-yMEThb ONEPHPOBATh MOHATUSAMM: MPAMOYTrONbHas CHCTEMa KOOpAWHAT,
KOODIOWHATHI ~ TOYKH, BEKTOpP, KOOPAWHATHI  BEKTOpa, CKAIIPHOE
MIPOM3BEICHHUE, YTOJl MEXIy BEKTOPaMH, CyMMa BEKTOPOB, IPOM3BEICHHE
BEKTOpPa Ha YUCIIO;
-HaXOJUTh C TOMOUIBI0 M3YYEHHBIX (OpMyN KOOpAWMHATHI CEPEIUHBI
OTpe3Ka, pacCTOSIHUE MEXAY JIByMsI TOUKaMH;
-yMeTh BBIOMpATh MOAXOMAALIMHA M3yYEHHBI METON AJS pelIeHUs 3a1auH,
pacrio3HaBaTh MareMaThdeckue (akTbl M MaTeMaTHYeCKHE MOJENIU B
MPUPOTHBIX 1 OOIECTBEHHBIX ABJICHUSX, B HICKYCCTBE;
-yMEHHE NPUBOJAUTH NMPUMEPHI MATEMATUYECKUX OTKPBITHM POCCUHCKOH U
MHUPOBOM MaTeMAaTUYECKON HayKHU.

- YMEThb ONEpHpOBaTh IOHATHAMH: CIyYailHBIH OIBIT M CiIydaifHoe
co0OBITHE, BEPOSITHOCTD CITyYaliHOTO COOBITHS;
-YMETb BBIYHCIISITH BEPOSTHOCTH C UCIOJIB30BaHHEM Ipa)HuECKUX METO/IOB;
NPUMEHATh  (OPMYJIBI  CIOKEHHST M YMHOXEHHS  BEPOSTHOCTEH,
KOMOHMHATOpPHBIE (DaKThl M (OPMYJIBI P PELICHUH 32124}
-OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHII;
-3HAKOMCTBO CO CJyJaWHBIMH BEIUYMHAMH; YMCHHE MPUBOJWUTH MPUMEPHI
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- TOTOBHOCTb BCCTU COBMECCTHYIO HACATCIIBHOCTb B HMHTEPECAX
TpakIaHCKOTO 0OIecTBa, ydJacTBOBaTh B CaMOYINpPAaBICHUH B
00meo0pa3oBaTeFHON  OpraHW3alid  H  JAETCKO-IOHOIIECKIX
OpraHu3anusix;

- YMEHHME B3aWMOJEWUCTBOBATh C COLUAIBHBIMU MHCTUTYTaMHU B
COOTBETCTBHUH C MX (PYHKIUAMHI U Ha3HAUYCHHUEM;

- TOTOBHOCTb K T'yMaHUTAPHON M BOJOHTEPCKON AEATENbHOCTH;
NaTpUOTUYCCKOI'O BOCIIMTaHUA:

- c(hOPMHUPOBAHHOCTh POCCUHCKOW TPa)KMaHCKOW MICHTUYHOCTH,
aTpuoOTU3Ma, YBaXEHMsT K  CBOEMY  HapoJy, 4yBCTBa
OTBETCTBEHHOCTH niepell PoauHoMN, ropaoctu 3a ¢BOM Kpail, CBOIO
Poouny, cBOMl s3bIK M KyJbTypy, HpOLLIOE M HACTOSIIEE
MHOTOHaIMOHAIBHOr0 Hapoaa Poccuu;

- IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY M HIPUPOAHOMY HACIEAMIO, IaMATHHUKaM,
TpaguuusM HaponoB Poccum, noctmxeHussiM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IE;

- uaeiHas yOeXICHHOCTh, TOTOBHOCTh K CITy’)KEHHIO M 3aIllUTe
OTeuecTBa, OTBETCTBEHHOCTH 32 €r0 CyAb0y;

-OCBOCHHBIE OOYYAIOIIMMUCS MEXKIIPEIMETHBIC TOHATHS U
YHUBEPCAJIbHBIE y4eOHbIe JIeUCTBUS (perynaTuBHBIE,
MMO3HABATEBHBIC, KOMMYHHUKATUBHBIC);

- CIIOCOOHOCTh MX HCIIOJNB30BaHUS B MO3HABATEIFHOH U
COL[PIaHbHOﬁ ITPaKTHUKE, T'OTOBHOCTb K CaMOCTOATCIIBHOMY
IUTAHUPOBAaHUIO U OCYUIECTBICHUIO YYEOHON JeATeIbHOCTH,
OpraHu3anu y4eOHOTO COTPYAHHYECTBA C II€IarOTHYECKUMHU
pabOTHHKaMH ¥ CBEPCTHHUKAMH, K YYacTHIO B IIOCTPOCHUH
WHAWBUIYATbHOW 00pa30BaTebHON TPACKTOPHH;

- OBJIAJICHNE HAaBBIKAMH YYeOHO-HMCCIIEIOBATEIECKOM, MPOSKTHON
U COLMAJIbHON EATENIbHOCTH

IIPOSABJICHUA 3aKOHa OOMBIINX YHCET B MIPUPOAHBIX H O6H_ICCTBCHHBIX
SABJICHUAX

OK 07 ConeiicTBOBAaTh COXPAHEHUIO
OKpY>Karoulei cpepl,
pecypcocOepereHHI0, MPUMEHSITh
3HaHMA 00 U3MECHEHUH KIMMaTa,
TIPUHIAIIEI OePEKITHBOTO
MIPOM3BOJICTBA, 3P PEeKTUBHO
JIECTBOBAThH B UPE3BBIYAMHBIX
CHUTYaIHAX

- HEe TMPUHUMATh AEHUCTBHUS, MPUHOCSIIME BPEN OKPYXKAIOIIEH
cpere;

- YMCETh NPOrHO3UPOBATH HeGHaFOHpI/IﬂTHBIe OKOJIOTHYECCKUEC
MOCIIC/ICTBHS MTPEANPHHAMACMBIX ICHCTBUH, IPEAOTBPAIIATE UX;
- PacIIupHUTE OTTBIT JIEATENEHOCTH 9KOJIOTHIECKOM
HAIpaBJICHHOCTH;

- paspabaThiBaTh IUIAH pEIICHUS TPOOJIEMBI C YYETOM aHaIn3a
HUMEIOIIUXCS MATEPUATIBHBIX U HEMATEPHAIIBHBIX PECYPCOB;

- OCYUICCTBIIATH ICJICHAIPABICHHBIN TOUCK MEPEeHOCca CPEACTB U
CIOCO0O0B JICHCTBUS B MPO(ECCHOHATIBHYIO CPEY;

- YMCTh NIECPEHOCUTH 3HAHUA B IO3HABATCIIbHYIO U MMPAKTUYCCKYIO
00JIaCTH KU3HE IS TCIBHOCTH,;

-YMETh ONIEPUPOBATh TOHSTHUSIMU:
(yHKIMS, HempepbIBHas — (QYHKIMS,
OIPEJEIICHHBIN HHTErpal;

-yMeTh HAaXOJHUTbh IPOM3BOIHBIC OJIEMEHTApHBIX (YHKIWH, HCIIOIB3YS
CIIPaBOYHBIC MaTEPHAIBI;

-HCCIIEZIOBaTh B MPOCTEHINMX ciIydassX (YHKIMA Ha MOHOTOHHOCTb,
HaXOJWUTh HAaNOOJbIINE M HANMEHBIINE 3HAYESHUST (DYHKITHIH;
-CTpOUTh  Tpad¥iKM  MHOTOWIECHOB C  HCIHOJIb30BaHUEM
MaTeMaTUYeCcKOro aHaJK3a;

-MPUMEHSTh TPOU3BOJIHYIO NPU pELICHUU 33had Ha JBIXKCHHUE, pellarh
MPaKTHUKO-OPUEHTHPOBAHHBIC 3a/aud Ha HAWOONbIINE W HaUMEHBIIUE
3HAUCHUs, HA HAXOXKJICHHE ITyTH, CKOPOCTH U YCKOPEHUS;

MPOU3BOMIHAS, MEpPBOOOpa3Has,

arrmapara
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- npeajaratb HOBBIC IIPOCKTbI, OLUCHUBATL HUACHU C TMO3ULHUU
HOBHU3HbI, OPUTUHAIIBHOCTH, HpaKTI/I‘IeCKOﬁ 3HAYNMOCTH,

- AaBaTb OLCHKY HOBBIM CHUTyalllsAM, BHOCHUTH KOPPEKTHUBHI B
ACATECIIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEIIAM

- YMCTb ONEPHUPOBATL MOHATUAMHU: ABHIKCHUE B IPOCTPAHCTBE, HO)IO6HI)IC
(burypsl B mpoCcTpaHCTBE;

-MCIOJIb30BaTh OTHOILEHUE IJIOIIA/ICH MOBEPXHOCTEl U 00bEMOB MOTOOHBIX
(huryp IpHu penIeHu  3a1ad;

- YMETh BBIYUCIISITH F€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI, MJIOIIA/Ib,
o0beM, IUIOUIAJb TOBEPXHOCTH), HCIONB3Ys H3Y4YEeHHbIE (GOPMYJIBl U
METOJIbI

I1K 4.1. [Inanuposats padboty
DJIEMEHTOB JIOTUCTUYECKON CHCTEMBI

OBjaieHne YHHBEPCAIbHBIMH YUYeOHBIMHU MO3HABATEILHBIMU
JeHCTBUSIMU:

- BBIBIATH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, IPOBOJHUTH
aHAJIOTUH, BCKPBIBATh B3aMMOCBSI3M M IIPOTHBOpEUHs B (akTax,
JAHHBIX, HAOIOICHHUAX U YTBEPKICHHSAX;

- JenaTh BBIBOABI C  HCIIOJIb30BAHUEM
JIeTyKTUBHBIX u WHTyKTUBHBIX
YMO3aKJIIOUeHHI MO aHaJIOTHH;

- CaMOCTOSATEIBHO (POPMYJIHUPOBATH OOOOIICHUS U BBIBOIBI IO
pesysibTataM — MPOBENEHHOTO  HAONIOJEHUWS,  HCCIIENOBaHMUS,
OLICHUBATh JJOCTOBEPHOCTH TIOJIyUYCHHBIX PE3YJIbTATOB, BBIBOJIOB U
00001IeHUH, TPOTHO3MPOBATh BO3MOXKHOE MX Pa3BUTHE B HOBBIX
YCIIOBUSX;

- aHaJIM3WPOBaTh MH(OPMALNIO, CTPYKTYHUPOBATH €€ ¢ TIOMOIIBIO
Tabmu, u cxeM, 0000IaTh MOJEIMPOBATH MaTEMaTHYECKH;
JeNaTh YEepTeXM UM KpaTKhe 3alicH TI0 YCIOBUIO 3aJauM,
oToOpaxxaTh rpaduuecKy, 3aHUCHIBaTh C MOMOLIBIO (OPMYIT;
Osinagenne YHUBePCAIbLHBIMH KOMMYHHKATHUBHBIMH
AefCTBUSIMH:

- BOCNIPHHUMATh M (OPMYJIHPOBATh CYXACHHS SCHO, TOYHO,
TPaMOTHO BBIpaXAaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MTUCEMEHHBIX TEKCTaX;

- y4acTBOBaTh B TpYMNIOBHIX (opMax paboTsl (00CyKaeHHS,
0oOMEH MHEHHWH, « MO3TOBBIC IITYPMBI» W JpPYyTHE), UCIOIb3Ys
MPEUMYILECTBA KOMAHAHOW W WHAWBUAyalbHOW pabOTHl IpH
pelIeHUH 33/1a4; IUIAaHMPOBATh OpPraHU3alMI0  COBMECTHOU
paboThl, pacpesessITh BUIBI paboT, TOTOBapUBATHCS, 00CYKIATh
mporecc M pe3yibTaT paboTel, 0000maTh MHEHHS HECKOIBKUX
JIoaen

Osjajenne yHHBEPCATbHBIMHU PeTryJIATHBHBIMH /I€HCTBUAMU:
- BIIQJIETh HABBIKAMH [T03HABATEIBHON peIeKCHH KaK OCO3HAHMUS
COBEpIIAEMbIX JICHCTBMH M MBICIUTEIBHBIX MPOLECCOB , HX
Pe3yJIbTaToB; BIAAETh CIOcO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS
rpoliecca pe3yabTaTa pelieH s 3a/1a4u;

- OLICHMBAaTh COOTBETCTBHE PE3YJIbTATA IIEIH M YCIOBHSIM, MEPY

3aKOHOB  JIOTHKH,
YMO3aKIIOYEHHH,

- ¢(hopMHUPOBAHHOCTH MPEICTABICHUN O MATEMAaTHKE KaK YacTH MHPOBOU
KyJbTYyppl MU O MECTE MATCMAaTHUKU B COBpeMeHHOﬁ OUBHIIN3AllUH, O
Croco0ax OIMUCaHMs Ha MATEMATHUECKOM SI3bIKE

SIBJICHUM peaJIbHOrO MUPA;

- ¢(hOPMHUPOBAHHOCTD MPEICTABICHUH O MAaTEMAaTHUECKUX MOHATHAX

KaK O BaXKHEHIINX MaTeMaTHYECKUX MOJAENSIX, MO3BOJSIOIINX OMUCHIBATh U
nU3ydaThb pasHble MPOLECCHl U SIBICHHS; [OHMMaHHE BO3MOXKHOCTU
AKCHOMATHUYECKOTO MOCTPOECHUSI MaTeMaTUYECKUX TeOpuil;

- BJIQJICHHUE METOJIaMH JI0Ka3aTelIbCTB M aJTOPUTMOB PELICHUS; YMEHUE HX
MMPUMEHATH, MPOBOAUTH HJOKA3aTCJIbHBIC PACCYXIACHUA B XOAEC PCUHICHUA
3ajad4;

- BIIQICHUE CTaHIAPTHBIMU NIPHEMaMU PEIICHHS PallHOHATBHBIX

U HMPPALUOHANBHBIX, MOKAa3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPHUYECKHX
YpaBHEHHH U HEPABEHCTB, UX CUCTEM;

UCTIONB30BaHUE TOTOBBIX KOMIBIOTEPHBIX NPOTrpPaMM, B TOM 4YHCIE IS
MOUCKA MyTH PEIIeHUs U WUTIOCTPALUH PEIIeHHs ypaBHEHUH U HEPABEHCTB;
- ¢hopMUPOBAHHOCTD MPECTABICHUI 00 OCHOBHBIX MOHATHSIX,

HAEAIX U METO/IaX MaTeMaTHYECKOT0 aHAIIN3a;

- BIAJECHHE OCHOBHBIMH TIOHSATHAMU O IUIOCKMX M IPOCTPAHCTBEHHBIX
TEOMETPUYECKUX (HUTYpax, UX OCHOBHBIX CBOWCTBAX; c(hOPMHPOBAHHOCTD
YMEHHS paclo3HaBaTb HA YEPTEXaX, MOAENSAX M B pPEaTbHOM MHUPE
TEOMETPUUECKUE ¢burypsr; IpUMEHEHNE U3yYEHHBIX CBOWCTB
reoMeTpudeckux Guryp u GopMys Ui pelieHns] TeOMETPUYECKHX 3a1ad 1
3aJa4 ¢ MPaKTUYECKUM COJCPKAHUEM;

- c(OPMHUPOBAHHOCTh MPECTABICHUN O MPOIECCaX M SBICHHUAX, MMEIOIINX
BepOﬂTHOCTHBH‘/’I XapaxkTep, 0 CTaTUCTHYCCKHUX 3aKOHOMCPHOCTIX B
pearbHOM MHpPE, 00 OCHOBHBIX TOHSTHSIX

JJIEMEHTApHOM TEOpUM BEPOSITHOCTEM; yYMEHMH HAXOIUTh U OLEHUBATh
BEPOSITHOCTH ~ HACTYIUICHHSI COOBITHH B MPOCTEHIIMX MNPAKTHYECKUX
CUTyalUsIX 1 OCHOBHBIE XapaKTEPUCTUKH CITy4alHbIX

BEJIUYNH;

- BJIaJICHHE HABBIKAMH UCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM
MIPU PELICHUH 3a/1a4.
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COOCTBEHHOW CaMOCTOSITEIBHOCTH, 3aTPyAHEHUs, Je(QUIHTHI,
OUIMOKH,  TPUOOPETEHHBIA  OMBIT,  OOBSICHATH  NPUYUHY
JOCTHUKEHUS UJIM HEOCTHXKEHUS PE3YJIbTaTOB JESATENbHOCTH.
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2. CTpyKTYypa H copepxxaHue o01eodpa3oBaTeJIbHOH IUCHUIIMHBI

2.1. O0bem JUCUMILTUHBI U BUABI Y4e0HO padoThI

Buj yue6Hoii padoThl O0bem B
yacax

O0bem o0pa3oBaTebHOI MPOrpaMMBbl AU CHHUIIIMHBI 291
B T.Y.
OcHOBHOE coziepKaHue 217
BT. Y.
TeopeTH4YecKoe 00ydeHne 155
[IPaKTUYECKUE 3aHATUS 62
IIpodeccnonanbHO-OpHEHTHPOBAHHOE cojepKaHue (conep:xanue 56
NPHUKJIATHOTO MOIYJIs1)
B T.4..
TeopeTu4ecKoe o0ydeHne 4
IIPaKTUYECKUE 3aHATUS 52
WHiuBuyanbHBIA IPOEKT (1a/HET) -—--
Koncynbranuu k 3x3aMeHy 4
IIpome:xkyToyHast arTecTanus (IK3aMeH) 14
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2.2. TemaTH4yecKHUil JIAH U COJeP:KaHUE TUCHUIIIMHBI

HaumenoBanue Conep:xxanue yueOHOro MatepuaJia (OCHOBHOE H MPO(ecCHOHAIBHO- Oo6bem dopMupyembie
pa3/iesi0B U TeM OpPHEeHTHPOBAaHHOE), 1a00paTOPHbIE M MPAKTHYECKHE 3aHATHS, TPUKJIATHOMH 4yacoB KOMIIeTeHIIUH
MOAYJb (IpY HAJTMYMH)
1 2 3 4
OcHoBHoOe cojepkaHue
Pa3zpnea 1. IloBTOpeHHe Kypca MAaTeMAaTHKH OCHOBHOM IIKOJIbI 16 OK-01, OK-02,
Tema 1.1 Coaepxxanue yueOHOI0 MaTepuaJia OKO03, OK-04,
Ienp u 3a1a4yn MaTEMaTUKU ba3oBble 3HaHUS ¥ YMEHUS 110 MaTeMaTHKe B IPOPECCHOHATIBHOM U B IOBCEHEBHOI 2 OK-05, OK-06,
MIPU OCBOCHUH JICSITCITHHOCTH. OK-07IIK 4.1.
CIEIUAIBHOCTH KomOuHMpOBaHHOE 3aHSATHE
Tema 1.2 Conep:kanue y4e0HOTro MaTepuaa
Hucna U BHHECHCHAA. JeiicTBus HAl TOJOKUTENBHBIMU M OTPULIATEIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
Bripaerns 1 JEeCSITUIHBIMU Jpo0siMu. [leiicTBUs cO cTeneHs MU, (OopMyJIbl COKPAILIEHHOTO 2
npeoOpa3oBaHus YMHOKEHHS
KomOuHMpoBaHHOe 3aHATHE
Tema 1.3. IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COAEPKAHMNE
I'eomeTpus Ha TIOCKOCTH Bunel minockux ¢uryp u ux miomaab. [IpakTuko-oprueHTHpOBaHHbIE 331a4U B Kypce
T€OMETPHUH Ha TUNIOCKOCTH 2
IIpakTHyeckoe 3aHATHE
Tewma 1.4 Coaep:xanue yueOHOro MaTepuaJia
[IporieHTHBIE BBIUNCICHUS [IpocThie MPOLEHTHI, pa3Hble COCOObI X BbluKcaeHHs. ClI0KHbIE MPOLIEHTHI 4
IIpakTHYeckoe 3aHsATHE
Tema 1.5 Conep:kanue y4e0HOIr0 MaTepuaja
YpaBHEHHUsI U HEPABEHCTBA JluneliHble, KBaIpaTHBIC, IPOOHO-JIMHEHHbBIC YPAaBHEHHS U HEPABEHCTBA 2
IIpakTH4yecKoe 3aHsATHE
Tema 1.6 Conep:kanue y4e0HOro MaTepuaJa
Cucremsl ypaBHEHUN U CriocoObI pereHust CUCTeM JIMHEHHBIX ypaBHeHUH. [lonsTus: matpuna 2x2 u 3x3,
HEpPaBEHCTB onpenenuTesb Marpulbl. Meron ['aycca. CructeMbl HENMMHENHBIX YpPaBHEHUI. 2
Cucrembl HEpaBEHCTB
Kom0OuHnpoBaHHOE 3aHATHE
Tema 1.7 Coaep:xaHue y4eOHOro MaTepuaJia
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BxoaHol KOHTPOJIb Brruucnenus u npeoOpa3oBanusi. YpaBHEHUS U HEpaBeHCTBa. [ 'eomeTpus Ha 2
TJIOCKOCTH
KonrpoasHas padora Nel
Pa3zpnen 2 [lpsiMble M JIOCKOCTH B POCTPAHCTBE 16 OK-01, OK-03,
Tema 2.1. Coaepxxanue yueOHOT0 MaTepuaJia OKO04, OK-07
OCHOBHbBIE OHATHS [IK 4.1.
CTEPEOMETPHH. IIpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUYKA, IPSIMast, IIOCKOCTb,
PacronoskeHue IPAMBIX 1 npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekaromuecs, 7
IOCKOCTE IapajulebHbIe U CKpeluBaronecs npsamele. [IpusHak u cBOMCTBO
CKpeIIMBAOIUXCs NMPpsMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBI
KomOuHMpoBaHHOE 3aHSTHE
Tema 2.2. Coaepxxanue yueOHOro MmaTepuaJia
Hapam}em’HOCTI’ TIPAMBIX, [TapannensHbie mpsiMas u mockocTs. Onpenenenue. [Ipuznak. CpoiicTsa (C
TIpAMOM 1 TIIOCKOCTH, nokazatesnbcTBoM). [lapamnensubie miockoctu. Onpenenenue. [Ipuznak. CoiicTBa
fLIocKocTen (c moxazatenbcTBOM). TeTpaszp u ero 3nemMeHThl. [lapannenenunesn U ero J1eMeHTHI. 4
CBolicTBa IPOTUBOIIOJIOKHBIX IPAHEN U IMaroHasel napajienenunesaa.
[TocTpoenue ceuenuil. Pemenue 3anay.
KomOunupoBanHoe 3aHsTue
Tema 2.3. Coaepxxanue yueOHOIro MaTepuaJia
HepHeHHHKyMPVHOCTI’ [lepnennukynsipusie npsmsbie. [lapamienbHbie TpsiMble, TEPIEHAUKYIISIPHBIE K
TIPAMBIX, IpAMO | 110cKOoCTH. [Ipu3HaK nepneHIuKyIsIpHOCTH MPSIMON U TIOCKOCTHU. J[0Ka3aTenbCTBO.
TTOCKOCTH, TIOCKOCTCH [Tepnennukynsip u HaknoHHas. [lepnenaukynspueie miockoctu. [IpusHak 2
NEPIEHAUKYISIPHOCTH III0CKOCTeN. JlokazarenbecTBo. PaccTosiHusA B MPOCTPAHCTBE
KomOuHnpoBaHHoOe 3aHATHE
Tema 2.4. Conep:kanue y4e0HOTro MaTepuaJa
Teopema o Tpex Teopema o Tpex nepneHauKyIsipax. JlokazaTeabCTBO. YTOJI MEXKIY NPAMOU U
MePIEeHIUKYIIpax IJIOCKOCTBIO. YTOJI MEXKY MIOCKOCTSIMHU 2
KomOuHupoBaHHOE 3aHsTHE
Tema 2.5. IIpogeccnoHaILHO-OPHEHTUPOBAHHOE COAEPIKAHUE
llapamnenbHeLe, Akcuomsl ctepeomeTpun. [lepneHaAnKyIsIpHOCTE TPSIMO U INTOCKOCTH,
TICPTICHMKYJIAPHBIC, NapajuIeIbHOCTD JBYX NPSIMBIX, IEPIEHIUKYISIPHBIX IUIOCKOCTH,
CKpELIUBAIOIINECS MPSIMbIE 4

MIEPIEHIUKYISIPHOCTD MIOCKOCTEM

HpaKTI/I‘leCKOC 3aHATHE
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Tema 2.6.

Coaep:xaHue y4eOHOro MaTepuaJia

Pewrenne 3anau. Ipsimele u PacnonoxeHne npsiMbIX U MJIOCKOCTEN B IpOCcTpaHCTBE. [lepnenanKynsipHOCT 1 2
IJIOCKOCTH B IIPOCTPAHCTBE [apaJUIEIbHOCTD NPSIMBIX U MI0cKocTel. CKpelnBaomuecs npsMble
KonTponbnast pabota No2
Pasnea 3. KoopanHaThl M BeKTOPbI 10 OK-02, OK-03,
Tewma 3.1 Coaep:xxanue y4eOHOro MaTepuaJia OKO04, OK-07
JlekapToBbI KOOP/IMHATHI B JlexapToBbl KOOpAMHATEI B pocTpaHcTBe. [Ipocrelimue 3a1aun B KOOpANHATAX. [IK 4.1.
npocTpaHcTBe. PaccTosHue PaccTosiHue Mex 1y IBYyMs TOUKaMH, KOOPAMHATHI CEPEANHBI OTPE3Ka 2
MEX/1y IBYMsI TOUKaMHU. Komb6unnpoBaHHOe 3aHsATHE
Koopaunats! cepequnbl
OTpe3Ka
Tema 3.2 Coaepxxanue yueOHOIro MaTepuaJia
BekTtopsl B mpocTpaHCTBE.
VT MeKILy BEKTOPAMHL. BexkTops! B mpocTpancTBe. Cl0KEHUE U BBIYMTAHNUE BEKTOPOB. Y MHOXKXEHHE BEKTOpA
CKayapHOe POM3BE/ICHIE Ha yncio. Kommianapssie BekTopbl. CKalsipHOE TPOU3BEACHUE BEKTOPOB.
BEKTOPOB Pa3noxeHne BekTopa 10 TpeM HEKOMILIaHApHBIM BekTopaMm. KoopauHaTsl BEKTOpa, )
CKaJISIpHOE MPOU3BECHUE BEKTOPOB B KOOPAUHATAX, YTOJl MEKY BEKTOPaMH, yToJl
MEXy IPSMOI U IIJIOCKOCTBIO, YTOJI MEXY INIOCKOCTAMHU. Y paBHEHUE TUIOCKOCTH.
['eomMeTprUYECKH CMBICI ONIPEAEIIUTENS 2X2
KoMOuaMpOBaHHOE 3aHATHE
Tema 3.3 IIpogeccnoHa/ILHO-OPHEHTUPOBAHHOE COAEPKAHUE
IIpaxTikoop MCHTHPOBARHBIC | 1660 inHaTHAs 10CKOCTS. BRIUNCIICHHE PACCTOSHUIL U IUTOMACH HA IOCKOCTH.
3a/lati Ha KOOPAMHATHOU KonnuecTBeHHbIE pacueThl 4
TLIOCKOCTH IIpakTH4Yeckoe 3aHATHE
Tema 3.4 Conep:kanue y4e0HOIr0 MaTepuaa
Pemenue 3anau. Koopaunartel | JlekapTOBBI KOOPAMHATHI B TIPOCTpaHCTBE. BekTophl B mpocTpancTBe. CloKeHUE U
1 BEKTOPBI BBIYMTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha yncio. KoMiiaHapHble BEKTOPHI.
CkansipHO€ IpOoM3Be/IeHNE BEKTOPOB. Pa3noxeHune BeKTopa 1o TpeM
HEKOMIUIaHapHBIM BekTopam. [IpocTeiimme 3anaun B koopauHaTax. KoopauHarst 2
BEKTOPA, PACCTOSTHUE MEXKY TOUKAMU, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKASIPHOE
MIPOU3BEJICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MKy BEKTOPAMH, YTOJ MEKIY
IPSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU
KonTponbhas pabota Ne3
Pasznea 4. OcHoBbI TPpUrOHOMeTpUH. TpUroHOMeTpHUYecKne GyHKIUH 28 OK-01, OK-02,
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Tema 4.1
TpuronomeTprdeckue
(GYHKINU TPOU3BOIBHOTO
yriia, uncia. Paguannas u
rpajycHas Mepa yria

Conep:xxanue y4eOHOro MaTepuaJia

Panuannas mepa yria. IloBopoT Toukn BOKpyr Hauana koopauHat. OnpeneneHue
CHHYCa, KOCUHYCa, TAHI'€HCA 1 KOTaHIeHCca. 3HAaKU CHHYCa, KOCUHYCa, TAHI'€HCa U
KOTaHI'€HCAa 110 YETBEPTAM. 3aBUCHUMOCTb MEXKIY CUHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTAHI'€HCOM OJIHOT'O U TOT'O K€ yIJia

KomOunupoBanHoe 3aHsTHE

Tema 4.2 Coaepxxanue yueOHOIro MaTepuaJia

OcHoBHBIE

TPUrOHOMETPHHYECKHE Tpuronomerpuueckue ToxaecTBa. CHHyC, KOCHHYC, TAHT'€HC M KOTAHT€HC YTJIOB 0. U
Tok1ecTBa. DOPMYITBI - o.. POpMyJIBI IPUBEICHHUS

IpUBe/IeHUS KomOuHmpoBaHHoe 3aHsATHE

Tema 4.3 Coaep:xxanue yueOHOro MaTepuaJa

CuHycC, KOCHHYC, TAHTE€HC
CYMMBI M Pa3HOCTH JBYX
yrinoB CUHYC U KOCUHYC
IBOMHOTO yria. ®opmyJibl
MIOJIOBUHHOTO yTiia

Cymma u pa3HOCTh CMHYCOB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC U KOCUHYC
JBOWHOTO yria. @opMyiisl MOJOBUHHOTO yria. [IpeoOpa3oBanHust cyMMbI
TPUTOHOMETPHUUECKUX (PYHKIMI B IPOU3BEACHHUE U IPOU3BEJICHUS B CYMMY.
BripakeHue TpUroHOMETpHUECKUX (PYHKIMNA Yepe3 TAHT'€HC MTOJIOBUHHOTO
aprymenTa. [Ipeo6pa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKCHHUI

KomOunupoBanHoe 3aHsTHE

Tema 4.4
@yHKINHU, UX CBOWCTBA.
Crioco0sl 3aanust GyHKIUI

Conep:kanue y4e0HOIr0 MaTepuaa

OO6nacTp ornpeeeHus: © MHOXECTBO 3HaueHHH QyHKIMNA. YETHOCTh, HEYETHOCTH,
nepuoandHoCcTh pyHKuun. CriocoObl 3a1aHus PYHKITHIMA

KomOuHMpoBaHHOE 3aHATHE

Tema 4.5
Tpuronomerprnueckue
(GyHKINHU, UX CBOICTBA U
rpaduxu

Conep:xanue yueOHOro MaTepuaJa

OO6nacth omnpeeseH!sl U MHOXECTBO 3HAUYCHUH TPUTOHOMETPUYECKUX (PYHKIHUIA.
YETHOCTB, HEUETHOCTD, MEPUOAUIHOCTh TPUTOHOMETpUYECKHX (yHKINH. CBOHCTBA
1 rpaduky GYHKIMN y = c0S X, Y = sin X, Y = tg X, y = ctg X.

KomOunupoBanHoe 3aHsTHE

Tema 4.6

[TpeobpazoBanue rpadukoB
TPUTOHOMETPHUYECKHIX
byHKIHI

Conep:xxanue y4eOHOro MaTepuasia

Cxartue u pacTskeHue rpaukoB TpuroHoMeTpudeckux GpyHnkuuii. [IpeodbpasoBanue
rpadMKOB TPUTOHOMETPHUYECKUX (YHKIUH

IIpakTH4Yeckoe 3aHATHE

OKO03, OK-04,
OK-05,
OK-06, OK-07
IIK 4.1.
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Tema 4.7

Onucanue
MIPOM3BOJICTBEHHBIX
MPOLIECCOB C TOMOIIIBIO
rpadukoB GyHKIHIA

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHME

Vcnonb30BaHuE CBOMCTB TPUTOHOMETPUYECKUX (QYHKUUH B TPO(HECCHOHATBHBIX
3ajJa4ax

IIpakTH4yeckoe 3aHATHE

Tema 4.8 Coaepxxanue yueOHOIro MaTepuaJia

Obpatiibie OO6patHbie TpuronomeTpudeckue GpyHkiuu. x cpoiicta u rpaduku
TPUTOHOMETPHUYECKHUE

DyHKLIMH KomOunupoBanHoe 3aHsTHE

Tema 4.9 Coaep:xaHue y4eOHOIro MaTepuaJia

Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHe tg X = a, ctg X = a. Pemenue

YpPaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUUECKUX YPaBHEHUI OCHOBHBIX THUIIOB: pOCTeHIINE
TPUTOHOMETPUUECKHUE YPABHEHUS, CBOLINECS K KBAJPAaTHBIM, PELLIaeMble
Pa3I0KEHUEM Ha MHOKHTEIH, OTHOPOAHBIE. [IpocTeiime TpuroHoMeTpu4aecKre
HEPABEHCTBA

KomOuHMpOBaHHOE 3aHSATHE

Tema 4.10 Coaepxxanue yueOHOIro MaTepuaJia

CrcTeMbl CucTtemMbl MPOCTEHIINX TPUTOHOMETPUUYECKUX YpaBHEHUN

TPUTOHOMETPUYECKHX

ypaBHeHuii KomOuHupoBaHHOE 3aHATHE

Tema 4.11 Coaep:xaHue yueOHOro MaTepuaJia

Pemenue 3a1a4. OCHOBBI _

TPUrOHOMETPHH [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BhIpakeHUil. Perenne
TpHrOHOMETPHYECKHE TPUTOHOMETPUUECKUX YPABHEHHUI U HEPABEHCTB B TOM UHUCJIE C UCIIOIB30BAHUEM
byHKIMH CBOWCTB (PYHKITHIA.

Kontponbnas padota Ned

Pazgen 5. KommiekcHbIe YucJia

Tema 5.1
KoMmrutekcHble unciia

Coaep:xxaHue y4eOHOro MaTepuaJia

ITonsiTne koMIuIekcHOTO yncia. ConpsyKeHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U
apryMeHT KOMILIEKCHOro yncia. dopma 3anicu KOMILIEKCHOTO YUCIIa
(reoMeTpuyeckas, TPUTOHOMETpHUUECcKas, anredpandeckas). Apudmernueckue
JIEHCTBUS C KOMIIJIEKCHBIMM YUCJIaMU

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.2

Conep:kanue y4e0HOro MaTepuaJa

OK-01, OK-02,
OKO03, OK-04,
OK-05,
OK-06, OK-07
IIK 4.1.
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IIpuMeHeHre KOMIUIEKCHBIX

Brinonaenue PAaCUCTOB € NTOMOIIBIO KOMITIJICKCHBIX YHCEII. HpI/IMepBI HUCIIOJIB30BaHUA

Uucen KOMILJIEKCHBIX YHCEI 4
IIpakTHYeckoe 3aHATHE
Pa3zpnea 6. [lpousBoanas pyHkuum, ee npuMeHeHHE 28 OK-01, OK-02,
Tema 6.1 Coaepxxanue yueOHOT0 MaTepuaJia OKO03, OK-04,
TlonsTre NPOU3BOAHOM. OrnpeeneHne YuCI0BOM MOCIIEI0BATEIILHOCTH M CIOCOOBI ee 3aanusi. CBONCTBA OK-05,
QOpMYIE! ¥ HPABHIIA YHCJIOBBIX MOCeN0BaTeIbHOCTEN. Onpeienienne npeiena nocjeJ0BaTeIbHOCTH. OK-06, OK-07
Huddepentmposanus Brruucnenue npenenos nocnegoatenbHocTed. [Ipenen dynkmum Ha IK 4.1.
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [lpupamenne aprymenra. [lpuparienne 2
dbynkumn. 3aga9u, TPUBOISIINE K TIOHITHIO TPOU3BOAHON. OnpeeeHne
IIPOU3BOJHON. AJITOPUTM OTBICKaHMsI IPOU3BOJIHOMN
KomOuHMpoBaHHOE 3aHATHE
Tema 6.2 Coaep:xanue yueOHOro MaTepuaJia
[Ipou3BogHBIE CYMMBI, ®opmyasl qudpdepenunponanus. [Ipasuna quddepeHunpoBanms 2
PasHOCTH TIPOUBEIACHHA, Komb6unupoBanHoe 3aHsTHe
4acTHOT'O
Tema 6.3 Coaepxxanue yueOHOro MmarepuaJia
[TpounsBoanbie - - 4
TPUrOHOMETPHHYECKHX Omnpenenenue cnoxHoi GyHkuu. [I[pon3BoaHas TPUTOHOMETPUYECKUX (PYHKIIHUA.
dyHKumit. [ponssoaHas [Tpou3BoHas CI0KHON (PYHKIUU
CIIOKHON (yHKLIH KomOuHmMpoBaHHoOe 3aHsATHE
Tewma 6.4 Coaep:xxanue yueOHOro MaTepuasa
IlonsTHE O HENPEPHIBHOCTH [Tonsitue HenpepriBHOU (yHKIIMU. CBOMCTBa HenpepbIBHOW QyHKINU. CBA3b MEKIY
¢yukmu. Meton HEMPEPHIBHOCTHIO U AU PepeHINPYEeMOCThIO GYHKIIUU B TOUKE. AJITOPUTM 2
HHTCPBAJIOB pELIEHKs] HEPAaBEHCTB METOJI0M MHTEPBAJIOB
KoMOnHMpOBaHHOE 3aHATHE
Tema 6.5 Coaep:xxanue yueOHOro MaTepuaJia
['eomerpuueckuii u ['eomeTpuyecknii CMBICT MPOU3BOIHON (DYHKIIMH — YTIIOBOW KO3 DHUIIUESHT
¢bu3nvecKkuit CMbICI KacaTelbHOU K TpaduKy GyHKIMHU B TOUKE. Y paBHEHHE KacaTeIbHOM K rpaduky 2
MIPOU3BOTHOM GyHKIUU. AJTOPUTM COCTaBIICHUS] YpaBHEHUS KacaTellbHOM K rpaduKy QyHKIMH
y=f(x)
Kom0OuHMpoBaHHOE 3aHATHE
Tema 6.6 Coaep:xaHue y4eOHOro MaTepuaJia
DU3NYECKUil CMBICI duznueckuii (MeXaHMYECKUN) CMBICI MPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B 2
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MPOU3BOJIHON B
po(eCCHOHABHBIX 3a7a4ax

MOMEHT BpeMmeHH t: v = S' (1)

IIpakTn4yeckoe 3aHsiTHE

Tema 6.7
MOHOTOHHOCTH (PYHKIIHH.
Touku 3KCTpEMyMa

Coaep:xaHue y4eOHOro MaTepuaJia

Bospacranue u yobiBaHue (QyHKIMH, COOTBETCTBHE BO3pACTaHUS U YOBIBAHUS
GyHKIMM 3HaKy npou3BoaAHO. [loHsATHE MPOU3BOIHOI BBICIIETO MOPSIIKA,

COOTBETCTBHE 3HaKa BTOPON MPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMHU HA 2
oTpe3ke. 3aJ1a4l Ha MaKCUMyM U MUHUMYM. [1oHSATHE acCHMIITOTHI, CTOCOOBI UX
oIpeiesIeHus. AJITOPUTM UCClIeoBaHMs (DYHKIIMM U TIOCTPOCHUS ee rpaduka c
MIOMOUIbIO TPOU3BOAHON. JIpoOHO-HMHEeMHAs QyHKINN
KomOuHMpOBaHHOE 3aHSATHE
Tema 6.8 Conep:kanue y4e0HOro MaTepuaJa
Hccnenoanue pyHkuuii u HccnenoBanme GyHKIIMU HA MOHOTOHHOCTh U IOCTPOCHUE TPadUKOB. 2
IIOCTPOEHHE IpaKOB KomOuHMpoBaHHOE 3aHATHE
Tema 6.9 Coaep:xxaHue y4eOHOro MaTepuaJia
HanbGonbmee u Haumensee | HaxoxxaeHrne HauOOIBIIEr0 U HAMMEHBIIIETO 3HAUYCHUH (DYHKIIMH, TOCTPOCHUE 2
3HA4YeHUs PYHKIUU rpad)KOB MHOTOYJICHOB C MCIIOJIb30BaHUEM armapaTa MaTeMaTHYeCKOro aHajIu3a
KomOuHMpOBaHHOE 3aHSATHE
Tema 6.10 IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME
Haxoxnenue ontumansioro | Haumeneliee U HauOosbliee 3Ha4eHUe GYHKIUU
pe3yibTara ¢ OMOILBIO IIpakTHyeckoe 3aHsATHE 6
IIPOU3BOJHOM B
IPAaKTUYECKHX 3a/1a4ax
Tema 6.11 Coaepxxanue yueOHOIro MaTepuaJia
Pemenue 3anau. ®opmyiiel u npaBuia auddepenunpoBanus. Mcenenoanue QyHKIMHA ¢ TOMOLIbIO 2
[TpousBoHas GpyHKIUH, e npoun3BoHON. Hanbospiiee 1 HanMeHblee 3Ha4eHus] QYHKIUU
IIPUMEHEHUE KontposbHas padota Ne5
Pa3znesn 7. MHOTOrpaHHHMKHM M TeJIa BpallleHUs 44 OK-01, OK-02,
Tema 7.1 Coaep:xxanue yueOHOro MaTepuaJa OKO03, OK-04,
Bepmmnsl, pedpa, rpanu [Tonsitie MHOTOTpaHHUKA. Ero 31eMeHTsl: BepiuHbl, pedpa, rpanu. J{uaronans. 2 OK-05,
MHOTOTPaHHUKA Ceuenue. BbllyKiible ¥ HEBBINYKIIbIE MHOTOIPAHHHUKH OK-06, OK-07
KoMOHHNPOBAHHOE 3aHATHE [K 4.1.
Tema 7.2 Coaepxxanue yueOHOIro MaTepuaJia
ITpusma, ee cocrasisromue, | [Tonsrue npusmbl. Ee ocHOBaHus 1 60KoBbIe rpanu. BeicoTa mpusmel. [Ipsimas u 2

ceyenue. [Ipsamas u

HakJIOHHas npusMma. [IpaBuibHas npusma. Ee ceuenue
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IIpaBUJIbHAS TPU3MBbI

KomOuHMpoBaHHOE 3aHsTHE

Tema 7.3
[Mapannenenunen, Kyo.
Ceuenue kyo0a,
napaJiesienumne a

Conep:kaHue y4e0HOTr0 MaTepuaa

[Tapannenenunen, cBoOCTBa MPAMOYTOJIbHOIO Napajuienenunena, kyo. Ceuenue
Ky0a, mapajuiesenumneia

KoMmOuHMpoBaHHOE 3aHSTHE

Tema 7.4

[MTupamupa, ee
COCTaBJISIOIINE, CEUCHHE.
[IpaBunbHas nupamuaa.
YcedueHHas nupaMuia

Conep:kaHue y4e0HOT0 MaTepuaia

[Tupamuga u ee snementsl. Ceuenue nupamuabl. [IpaBunbHas nupamuga. Y ceueHHas
nupamuja

KoMmOuHHMpoBaHHOE 3aHATHE

Tema 7.5

bokoBas u monHas
MMOBEPXHOCTh MPHU3MBI,
MUpaMuU/Ibl

Conep:kanue y4e0HOro MaTepuaJa

[Tnomaas 60KOBOH M MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMHJIBI

KOM6I/IHI/Ip0BaHHO€ 3aHATHUC

Tema 7.6
Cummerpus B Kyoe,
napaJulesenurnese, npusMe,

Conep:kaHue y4e0HOIro MaTepuaJa

CumMMeTpHst OTHOCHTEIBHO TOUKH, TIPSMOM, TIIOCKOCTH. CHUMMETpHs B KyOe,
napajuleJIenunese, NpusMe, NMpaMuie

paMue Kom0OuHMpoBaHHOE 3aHATHE

Tema 7.7 IIpodeccoHATbHO-OPHEHTHPOBAHHOE COACPKAHME

[Ipumepsl cummeTpuii B CuMMeTpusi B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY

npodeccun IIpakTH4eckoe 3aHATHE

Tema 7.8 Conep:kanue y4e0HOIro MaTepuaJa

IIpaBuiibHbIE [ToHsiTHEe MpaBUIIBHOTO MHOTOrpaHHUKa. CBOWMCTBA IPABHIIBHBIX MHOTOTPAHHHUKOB

MHOTI'OI'paHHUKH, UX CBOMCTBaA

ITpakTH4yecKoe 3aHATHE

Tema 7.9

Hwumunaap, ero
cocrasisromue. CeueHne
WIHH]IpA

Coaep:xaHue y4eOHOro MaTepuaJia

Hununmp u ero sneMeHTsl. CeyeHne nuanHapa (mapaielbHOe OCHOBAHUIO U OCH).
Pa3BepTka nmimHapa

KoMOnHMpOBaHHOE 3aHATHE

Tema 7.10
Komnyc, ero cocrasustoniue.
CedeHue KOHyca

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Konyc u ero snementsl. Ceuenue KoHnyca (mapauieIbHOe OCHOBAHUIO M MTPOXO/SIIee
4yepe3 BepIIMHY), KOHnYeckue ceueHus. PazsepTka KoHyca

KomOuHupoBaHHOE 3aHsTHE

Tema 7.11
Yceuennslil konyc. CedyeHune

Conep:kaHue y4e0HOIr0 MaTepuaa

Yceuennblil konyc. Ero oOpasyromas u Beicota. CeueHre yceueHHOro KOHyca
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YCEYEHHOT0 KOHyca

KomOuHMpoBaHHOE 3aHsTHE

Tema 7.12

Conep:kaHue y4e0HOTr0 MaTepuaa

[ap u cdepa, ux ceueHus [ap u cdepa. Bzanmuoe pacrionoxxenue chepsl 1 miockoctd. CedeHne mapa, 2
chepsl
KoMmOuHMpoBaHHOE 3aHSTHE
Tema 7.13 Conep:kaHue y4e0HOT0 MaTepuaia
[Tonsitue 06 oObeMe TemA. [Tonsitue 06 o6beme Tena. O0beM Kyda 1 MPSMOYTOIHHOTO MapasiyIesIeIIUIIe 1a. 2
OTtHomeHne 06eMOB O06bem npusmbl ¥ nuMHApa. OTHOLIEHHE 00bEMOB MOI00HBIX TEJ.
MOAOOHBIX TEJ ['eomeTpuyecKuili CMBICI ONPEAEIUTENIsl 3-T0 MOpsIKa
KoMmOuHMpoOBaHHOE 3aHSTHE
Tema 7.14 Conep:kaHue y4e0HOTro MaTepuaa
OOBemBI U IO TH O0bembl mupamMuIsl U Konyca. O0bemM mrapa. [lnomaayn moBepxHocTe Tem 2
MOBEPXHOCTEH Tell KoMOnHMpOBaHHOE 3aHATHE
Tema 7.15 Coaep:xkaHue y4eOHOro MaTepuaJia
KombOunanmu KoMOnHamm reoMeTpruuecKux Tel 4
MHOTOTPaHHHUKOB U TEJl IIpakTHyeckoe 3aHsATHE
BpallICHUS
Tema 7.16 Conep:kanue y4e0HOIro MaTepuaJa
I'eomerpuueckue Hcnonk3oBaHne KOMOMHAIIMN MHOTOTPAHHHUKOB U TEJI BPAIICHUS B TPAKTHKO- 4
KOMOMHAIIMK Ha PAKTHKE OpPUEHTHPOBAHHBIX 33/a4ax
IIpakTHYeckoe 3aHATHE
Tema 7.17 Coaep:xxanue yueOHOro MaTepuaJia
Pemenne 3anay. OO0beMbI U IIIOLIaIM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJ BpallleHUs 2
MHororpaHHMKH U Teja KonrponbHas pabota Neb
BpAICHHS
Pa3pnea 8. IlepBooOpasnasi QyHKUMH, ee IPUMEHEHHE 14 OK-01, OK-02,
Tema 8.1 Coaepxxanue yueOHOIr0 MaTepuaJia OKO03, OK-04,
[TepBoobOpasnast pyHKIHU. 3ajaya 0 BOCCTAHOBIICHUH 3aKOHA JABUKEHUS 1O U3BECTHOM cKopocTu. [loHsiTue OK-05,
[TpaBuita HaX 0K ICHUS uHTerpupoBanust. O3HaKOMIIEHHE C IOHSATHEM MHTErpaja U MepBoOOpasHOM ist OK-06, OK-07
NepBOOOPA3HBIX ¢yukuun y=f(x). Permenue 3a1a4 Ha cBsi3b IepBOOOPaA3HON U €€ IPOU3BOTHOM, 2 IK 4.1.
BBIYHMCIICHHE TTEPBO0OOpa3HOM /11 JaHHOU pyHKImu. Tabmuna dhopmyn s
HaXOK/JCHUs IepBo0Opa3HbIX. M3yueHue npaBuiia BHIYMCICHUS IEPBOOOPA3HOM
KoMmOuHMpOBaHHOE 3aHATHE
Tema 8.2 Coaep:xaHue y4eOHOro MaTepuaJia
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[Imomane KpUBOIMHENHOM

321[[8,‘11/1, MMPUBOAAIINEC K MOHATHUIO ONIPCACIICHHOI'O MHTCTpPaia — O BEIYUCIICHUA

Tpaneruu. Popmynna IJIONIAAN KPUBOJUHEHHON Tpaneuuu, o nepeMmenieHuu Touku. [Tonstue 2
Herotona — JleiiOuuna ornpenenéHHoro uaTerpaia. ['eomerpudeckuii 1 GU3NIECKHUIA CMBICIT OTIPEACICHHOTO
nnrerpana. @opmyna Hetorona— Jleitbauia
KoMOnHMpOBaHHOE 3aHATHE
Tewma 8.3 Coaep:xxanue yueOHOro MaTepuaJia
Heonpenenennsiii u [ToHsiTHE HEONPEIEIEHHOT O UHTErpaIa 2
OHPeJleJIeHHLIfI HHTErpaJibl KOM6I/IHI/IpOBaHHOC 3aHATUE
Tema 8.4 Conep:kanue y4e0HOro MaTepuaJa
[TonsTue 06 onpenereHHOM ['eoMeTpUYECKHI CMBICI ONPEACIICHHOIO HHTErpaJia 2
MHTErpajie KaK Iiomaan KombOunnpoBaHHOE 3aHsATHE
KPUBOJIMHEWHOMN Tpaneun
Tema 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHMNE
OrnpesiesieHHbIN UHTETpa B ['eomeTpuyeckuii cMbICT onpeesIeHHOro nHTerpana. @opmyiia HerotoHa -
KU3HU JleitOHuna. Pemenue 3a1a4 Ha MpUMEHEHUE UHTETpaja JUIsl BBIYUCICHUS 4
(bU3HYECKUX BEIMYHMH U TUTOIaIeH
ITpakTH4yecKoe 3aHATHE
Tewma 8.6 Coaep:xaHue y4eOHOro MaTepuaJia
Pemenue 3anay. [TepBoobpasnas ¢pyukuuu. [IpaBuna HaxoxxaeHus mepBooOpasHbix. Ee mpuMeHnenue 2
ITepBoobOpasnas pynkuuu, ee | Konrposbnas padora Ne7
MIPUMEHEHHUE
Pa3znen 9. Crenenu u kopHu. CteneHHasi pyHKIuA 12 OK-01, OK-02,
Tema 9.1 Coaepxxanue yueOHOro MaTepuaJia OKO03, OK-04,
Crenennas QpyHKIMs, €€ [ToHsiTHE KOPHA N-01 CTENEHU U3 JEUCTBUTEIBHOrO Ynciia. OyHKINH y = Ux ux 2 OK-05,
CBOMCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHSI N-0M CTETICHU OK-07
KoMOnHMpOBaHHOE 3aHATHE
Tema 9.2 Coaep:xxanue yueOHOro MaTepuaJia
ITpeoGpazoBanue BelpaxkeHuit | [IpeoOpa3oBaHne HPPAIMOHAIBHBIX BHIPAKECHHI 2
C KOpPHSIMH N-OM CTENEHU KoMOuHMpOBaHHOE 3aHATHE
Tema 9.3 Conep:kanue y4e0HOro MaTepuaJa
CBolicTBa CTENEHHU C [TonsiTHE CTENEHM ¢ JTFOOBIM PAlIMOHABHBIM MOKa3areneM. CTeeHHbIe PYHKIINH, UX
palOHaIbHBIM U CBOICTBa U rpaduKu 2

JNENCTBUTENbHBIM
OKa3aTeIIsIMUA

KoMOuHMpOBaHHOE 3aHATHE
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Tema 9.4
Pemenue nppanmoHaaibHbIX

Coaep:xaHue y4eOHOro MaTepuaJia

PaBHOCHMIBEHOCTE HppalOHAJIBbHBIX ypaBHeHI/II;'I 1 HCPAaBCHCTB. MCTOI[BI HX PCIICHUA.

YPaBHEHUN U HEPABEHCTB Pemienne nppauvoHANBHBIX YPAaBHEHUN U HEPABEHCTB 4
KomMOuHMpoBaHHOE 3aHATHE
Tema 9.5 Coaep:xaHue y4eOHOro MaTepuaJia
Crenenu 1 KOpHH. Onpenenenue creneHHON QyHKIMK. Vcnonbp3oBaHue ee CBOWCTB MPH peIIeHUH 2
CrenenHast QyHKIUS YpaBHEHUH U HEPABEHCTB
Konrtposbnas padora Ne§
Paszgea 10. IlokazareabHasi pyHKIMS 16 OK-01, OK-02,
Tema 10.1 Coaepxxanue yueOHOIro MaTepuaJia OKO03, OK-04,
[MokasaresnbHas GyHKIWs, ee | CTeneHsb ¢ MPOU3BOIBLHBIM JeHCTBUTENILHBIM NTOKa3aTeneM. OnpeeneHue OK-05,
CBOHCTBa MoKa3aTeabHON (PyHKINH, ee CBOMCTBA U rpaduk. 3HAKOMCTBO C TPUMEHEHHEM 4 OK-07
nokasarenbHON GyHKIMH. PeleHne nokasarenpHbIX YpaBHEHUH (YHKIIMOHAIBHO-
rpadUIECKUM METOJIOM
KoMmOuHMpoBaHHOE 3aHSATHE
Tema 10.2 Coaep:xkaHue y4eOHOro MaTepuaJia
Pemrenne nokasarenbHbIX Pemrenne nokasaTesbHbIX YPAaBHEHUM METOIOM YPaBHUBAHUS [T0KA3aTEIICH, METOAOM
ypaBHEHUI U HEPABEHCTB BBEJICHUS! HOBOM IlepeMeHHOM, GyHKIMOHANbHO-TpapuueckuM MeToioM. Pemenue 8
[10KAa3aTebHbIX HEPABEHCTB
IIpakTnyeckoe 3aHsiTHe
Tema 10.3 Coaepxxanue yueOHOIro MaTepuaJia
CucreMbl MOKa3aTeIbHbIX Pemenne cuctem nokazaTelbHbIX YpaBHEHUIN 2
YpaBHEHUU KoMmOuHMpoBaHHOE 3aHSTHE
Tema 10.4 Coaep:xxanue y4eOHOro MaTepuaJia
Pemenue 3anauy. Pemenne nokasaTtenbHbIX YPAaBHEHHUI METOJIOM YPaBHUBAHUS NOKa3aTeyen U 2
[TokazarenpHast QyHKIHS METOJIOM BBEJICHHsI HOBOM NIEPEMEHHON. PenieHne nokasarTenbHbIX HEPABEHCTB
Kontponbnas pabora Ne9
Pasnea 11. Jlorapugmsl. Jorapudpmuyeckas pyHkuus 24 OK-01, OK-02,
Tema 11.1 Coaep:xxanue yueOHOro MaTepuaJia OK-03, OK-04,
Jlorapudm yucna. Jlorapudm uncna. JlecATHYIHBIA U HATYPAIBHBINA JIOTapH(MBI, YHCIIO € 4 OK-05, OK-07
JlecaTuuHbIi 1 HaTypaibHbll | KoMOMHMPOBaHHOE 3aHATHE IIK 4.1.
JorapuMbl, YUCIIO €
Tema 11.2 Coaep:xanue yueOHOro MaTepuaJia
CsaoiictBa Jiorapudmos. Csoiicta siorapudmon. Onepanws Jorapu@mMupoBaHusl. 4
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Oneparust

KomOunupoBanHoe 3aHsTHE

JIoTapu(HMHUPOBAHUS

Tema 11.3 Coaepxxanue yueOHOIro MaTepuaJia

Jlorapudpmuueckas pynkuus, | Jlorapubmuueckas GyHKINSI U €€ CBOWCTBA 4

€€ CBOMCTBA Kom0uHMpoBaHHOE 3aHATHE

Tema 11.4 Conep:kaHue y4e0HOT0 MaTepuaia

Pemenue norapupmuueckux | [Mousrue morapupmudeckoro ypasueHus. Oneparys moTeHupoBanus. Tpu

YpaBHEHUH U HEPABEHCTB OCHOBHBIX METOJIa PEIICHUS Jorapu(PMHUIECKUX YpaBHEHHH: PYHKIIMOHAIBHO- 4
rpaduvecKuii, METOI TOTSHIIMPOBAHMS, METO]T BBEICHHSI HOBOM ITEPEMEHHOM.
Jlorapudmuueckrue HepaBeHCTBA
KoMmOuHMpOBaHHOE 3aHSATHE

Tema 11.5 Coaep:xaHue y4eOHOro MaTepuaJia

Cucremsl 10rapuMUUECKUX | AJITOPUTM PELICHUS CUCTEMBI YpaBHEHHH. PABHOCHIILHOCTD JIOTapU(pMHUIECKUAX 2

YpaBHEHUH YPaBHEHUI U HEPAaBEHCTB
KoMOnHMpOBaHHOE 3aHATHE

Tema 11.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHME

Jlorapudmsl B ipupoie u [Tpumenenue norapudpma. Jlorapubmudeckas cnupanb B npupoze. Ee

TEXHUKE MaTeMaTH4YeCKUE CBOWCTBA 4
IIpakTH4YecKkoe 3aHATHE

Tema 11.7 Conep:kaHue y4e0HOIr0 MaTepuaa

Pemenue 3anau. Jlorapudmsl. | Jlorapudmudeckas yHkiws. Pemerne mpocteiinmx 1orapu)MUIeCKUX YpaBHEHHI 2

Jlorapudmuueckas ¢pyukuus | KorrponbHas pabora Nel(

Pasnen 12. MHuoxkecTBa. JjieMeHThbl Teopuu rpagoB 14 OK-01, OK-02,

Tema 12.1 Coaepxxanue yueOHOIro MaTepuaJia OK-03, OK-04,

MHokecTBa [Tonsite MHOXKecTBA. [ToMHOKECTBO. Onepanyy ¢ MHOKECTBAMHU 24 OK-05, OK-07
KoMOMHMPOBAHHOE 3aHSATHE 1K 4.1.

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME

Onepanuu ¢ MHOXECTBAaMHU Omnepanuu ¢ MHOXKecTBaMU. PelieHre npukiaJHbIX 3a1a4
IpaKTHYecKoe 3aHsATHE 2

Tema 12.3 Conep:kanue y4e0HOIro MaTepuaJa

I'pader [Tonstue rpada. CsizHbIN Tpad, 1epeBo, IUKI rpad Ha INIOCKOCTH 4
IIpakTnyeckoe 3aHsiTHE

Tema 12.4 Coaep:xxaHue y4eOHOro MaTepuaJia

Pemenue 3ana4. MuoxkectBa, | Onepaiuu ¢ MHOkecTBamMu. OmucaHue peaibHbIX CUTYallUi C TTOMOIIbIO MHOYKECTB. 2
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I'padsl 1 UX MprUMeHEHHE [TpumeHeHue rpadoB K peUICHUIO 3a1a4
KoHnTtponbhas pabora Nel 1
Pa3nen 13. JiaeMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOSATHOCTEH 22 OK-01, OK-02,
Tema 13.1 Coaep:xanue yueOHOro MaTepuaJia OK-03, OK-04,
OCHOBHBIE IOHATHUS I[TepecTaHOBKH, pa3MENIEHHUs, COYETAHUSL. 4 OK-05, OK-07
KOMOHMHATOPHUKH KoMOMHUPOBAHHOE 3aHATHE IIK 4.1.
Tema 13.2 Conep:kanue y4e0HOIro MaTepuaa
CobpiTre, BepoATHOCTS CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBbI COOBITHIA.
cobrrmis. CroxeHue i . YcnoBHas BEpOSTHOCTh. 3aBUCUMbIE M He3aBUCUMBIE cOObITHA. Teopemsl 0 4
YMHOMCHHC BCPOATHOCTCH BEPOSITHOCTH NPOU3BEACHUSI COOBITHIA.
KomOuHmpoBaHHoe 3aHsATHE
Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME
BepositHOCTE B OTHOcuUTENbHAs YacTOTa COOBITUS, CBOMCTBO €€ yCcTOMYMBOCTU. CTaTUCTHUECKOE
npodeccHoHaNIbHBIX 3aJa4aX | omnpejeneHue BeposTHoCTH. OleHKa BEPOSITHOCTH COOBITHSI 4
IIpakTHyeckoe 3aHsATHE
Tema 13.4 Coaepxxanue yueOHOro MmaTepuaJia
AMcKpeTHas ciryaiiHas Bunpl ciyualinbix BennuuH. OnpenesieHue JUCKPETHON CITy4yallHOW BEJIMYHMHBI.
BEJIITNHA, 3aKOH €C 3aKoH pacnpeesieHus: AMCKPETHOM ciayyaiiHol BeauunHbl. Ee uncioBbie 2
PacTpe/eCHus XapaKTePUCTUKHU
KomOunupoBanHoe 3aHsTHe
Tema 13.5 Coaepxxanue yueOHOIro MaTepuaJia
3agayum MaTeMaTUYeCKOM Bapuanuonssiii psaa. [loauron yactor u rucrorpamma. CTaTUCTHYECKUE 2
CTaTUCTUKU XapaKTePUCTUKHU Psijia HAOIIOIAeMbIX JaHHBIX
KomOuHMpoBaHHOE 3aHATHE
Tema 13.6 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE
CocraBienue Tabuul 1 [TepBuunas 00paboTKa CTATUCTHUECKUX AaHHBIX. [ paduueckoe ux mpeacTaBicHHE.
yarpamm Ha IpaKkTUKe HaxoxaeHue cpelHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX 4
IIpakTH4yeckoe 3aHsATHE
Tema 13.7 Conep:kanue y4e0HOro MaTepuasa
Pemenne sazad. SneMeHTEHI OnemenTsl KoMOMHaTopuku. CoObITHE, BEPOSTHOCTH COOBITHS. ClIOKEHUE U
KOMOMHATOPHKH, CTATUCTHKU | v\ /wro5ermme BepOSTHOCTEH 2
¥ TCOpHH BEPOATHOCTCH Kontponbnas padorta Nel2
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Pasnea 14. YpaBHeHHs U HepaBeHCTBA 23 OK-01, OK-02,
Tema 14.1 Conep:kanue y4e0HOIro MaTepuaa OKO03, OK-04,
PaBHOCHIILHOCTE YPABHCHUH [ "papy o cpnocTs ypaBHEeHUI U HepaBeHCTB. Onpenenenns. OCHOBHbIE TEOPEMBI OK-05,
1 HepapeHeTs. Obmue PaBHOCHIIBHBIX NEpeXoax B YPaBHEHUAX U HepaBeHCTBax. OOIMe METOIbl PELICHUs OK-06, OK-07
MCTOJIBT pCIHCHNA YpaBHEHHIA: IEPEX0 OT PaBEHCTBA PYHKIUI K paBEHCTBY apTyMEHTOB IS 4 IK 4.1.
MOHOTOHHBIX (DYHKIIMHA, METOJT PAa3JIOKEHHUS HA MHOXKUTEIN, METO/] BBEIEHUSI HOBOU
NIEPEMEHHOM, PyHKIIMOHAIbHO-TpapUuecKuii METOT
KoMmOuaMpOBaHHOE 3aHsATHE
Tema 14.2 Coaep:xxanue y4eOHOro MaTepuasa
I'padpurecknit MeTo. OO01ue MeTobl pelleHUs] HEPAaBEHCTB: NEPEX0] OT CPABHEHMSI 3HAUCHUHN (YHKITHI K
PCLICHN YPABHCHIH, CPaBHEHMIO 3HAYCHUN apryMEHTOB JJIs1 MOHOTOHHBIX (DYHKIIMI1, METOJ HHTEPBAJIOB, 4
HCPaBCHCTB GbyHKIMOHANBHO-Tpaduuecknii MeToA. I'paguueckuii MeTo pelieHus ypaBHEHUH U
HEPaBEHCTB
KoMmOuHMpoBaHHOE 3aHATHE
Tema 14.3 Coaep:xaHue y4eOHOro MaTepuaJia
YpaBHenus 1 HepaBeHCTBA ¢ | OnpeneneHue Moayis. PackpsiTie Moyiist o omnpenenenuto. [Ipocreiime
MOJlyJIEM ypaBHEHHsI ¥ HEpABEHCTBA C MOAYJIeM. [IpiMeHeHe paBHOCHIIBHBIX ITEPEX0/I0B B 2
OIpe/ICJIEHHBIX TUIaX YPaBHEHUH U HEPABEHCTB C MOJYJIEM
KoMmOuHMpOBaHHOE 3aHSATHE
Tema 14.4 Coaepxxanue yueOHOIro MaTepuaJia
VYpaBHeHMs M HEpABEHCTBA ¢ | 3HAKOMCTBO ¢ napamerpoM. [IpocTeiinire ypaBHeHHs U HEPABEHCTBA C MAPAMETPOM 3
napameTpamMu KomOuHMpoBaHHOE 3aHATHE
Tema 14.5 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHME
CocTapnenne 1 pemenne Permienune TekcTOBBIX 3a7jau MPO(ECCUOHATBHOTO COEPIKAHMS
npodeCCUOHATBHBIX 3a/1au C 8
TOMOIIBIO YpaBHeHHUit IIpakTHyeckoe 3aHATHE
Tema 14.6 Coaepxxanue yueOHOIro MaTepuaJia
Pemenue 3anau. YpaBuenusa | OOmue METOIbI PEIICHUST YPAaBHCHUH. Y PaBHEHUSI M HEPABEHCTBA C MOJIYJIEM U C 2
1 HEpaBEHCTBA napamMeTpamu
ITpakTH4yecKoe 3aHATHE
KoncyabTanuu 4
IIpome:xxyTouHasi arrecTanus (JK3aMeH) 14
Bcero: 291
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3. YcioBus peaju3any NporpaMMbl 00111e00pa3oBaTeIbHON JUCHUILTHHBI

3.1. I[J'Iﬂ peasimzanuu nporpamMmbl JUCHHUIVIMHBI TNPEAYCMOTPEHLI CJCAyOIIue

CricuMaJIbHbIC MOMCIICHUSA

O6opynoBanue yueOHOro kabunera «MaremaTukay:
- IOCa/I0YHBIE MECTa MO KOJMYECTBY 00YUaIOIINXCS;
- pabouee MecTO TperoIaBaTels;

- KOMITJIEKT y4eOHO-HarJIsAHBIX TOCOOUH;

- KOMINIJICKT 3JICKTPOHHBIX BUACOMATCPHUAIIOB;

- 3a/1aHUSA U1 KOHTPOJIBHBIX paboT;

- MpoeCCHOHATBEHO OPUCHTHPOBAHHBIC 3aIaHHS,

- MaTepHalbl SK3aMeHa.

TexHUYecKue cpeacTBa OOyICHHUS:

- IEPCOHAIBHBIA KOMIBIOTEP C JIUIIEH3HOHHBIM MMPOTPAMMHBIM 00ECTICUeHUEM;
- IPOEKTOP C HIKPAHOM.

3.2. UndopmanuonHoe odecrneyenne 00yueHus

1. Anekcanapos, A.Jl. Maremartuka: anredpa v Hadajga MaTeMaTHYECKOTO aHAIN3a,

reometpus. ['eomerpus. 10-11 knaccel : yuebnuk / A./l. Anexcannpos, JI.A. Bepuep, B.U. Peokuk. —
M. : UznatensctBo «IIpocBemienuer, 2020. — 257 ¢. — ISBN: 978-5-09-062551-7 / - Tekcr :
HETIOCPEICTBEHHBIN

2. Mopnakosuy, A.I'. AnreOpa 1 Hauana marematudyeckoro aHanusa. 10 kimace: B 2 4. Y. 1.

VY4eOHuk y1sl yyamuxcst 001eo0pa3zoBaTesibHbIX yupekaeHuH (podunbHblid ypoBeHs) / AL
Mopaxosuuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. - 457 c. — ISBN: 978-5-346-01200-9 / -
Tekcr : HermocpeCTBEHHBIN

Mopnkosuu, A.I'. Anrebpa n Hayasia MaTeMatnueckoro ananuza. 11 kmacc: B 2 4. Y. 1.
VY4eOHuK 1)1 ydammxcs 001eo0pa3oBaTeNbHBIX yUpeKAeHUH (MpoduiIbHbIA ypoBeHb) / AT
Mopnkosuy, [1.B. Cemenos. - M. : Muemosuna, 2020. - 351 c. — ISBN 978-5-346-03199-4/ -
Tekcr : HenocpeCTBEHHBIH

Mopnkosuu, A.I'. Anrebpa n Hadasia MatreMarndeckoro ananmza. 10 kimacc: B 2 4. Y. 2.
3a/TauHuK JIJIs yJamuxcsi 001eo0pa3oBaTeNIbHbIX YupekaeHui (mpodibHbINA ypoBeHb) / A.l.
Mopnkosuy, JI.O. [lenumesa, JI.W. 3BaBuu [u ap.] - M. : Muemo3suna, 2020. - 336 c¢. — [ISBN:
978-5-346-01202-3/ - TekcT : HEMOCPEACTBEHHBIN

MopnkoBuy, A.I'. Anrebpa u Hauana mareMaTHueckoro aHanuza. 11 kmace: B 2 4. Y. 2.
3aJauHuK AJs y4almxcs 001eo0pa3oBaTeNbHbIX yUpeKaeHUH (IpoduiibHbli ypoBeHs) / A.TL.
Mopnkosuu, JI.O. [lenumesa, JI.W. 3BaBuu [u ap.],- M. : Muemo3suna, 2020. - 137 c¢. — ISBN:
978-5-346-02411-8/ - TekcT : HENOCPEACTBEHHBIN

3.2.2. lonoJTHUTEIbHbI€ HCTOYHUKHU

1. Beepoccuiickue nntepueT-onumnuasl. - URL: https://online-olympiad.ru / (nara oGparenusi:
12.07.2021). - TekcT: 31€KTPOHHBIM.

1.

Enunas xomnekus mudpoBeix oOpa3oBaTenbHBIX pecypcoB. - URL: http://school-collection.edu.ru

/ (nata obpamenust: 08.07.2021). - TekcT: 3I1€KTPOHHBIH.
WNudopmanmonnas cucrtema «EquHoe 0OKHO J0CTyIma kK 00pa3oBaTebHBIM pecypcam». - URL:
http://window.edu.ru / (nara o6pamenusi: 02.07.2021). - TekcT: 371€KTPOHHBIN.
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3. Hayunas snextponHas 6ubmuoteka (HOb). - URL: http://www.elibrary.ru (mata oOpamieHus:
12.07.2021). - TekcT: 31€KTPOHHBIM.
4. OrtxkpsIThiid KOUTeK. MaTemaruka. - URL: https://mathematics.ru / (mata obpamienus:

08.06.2021). - TekcT: 237EKTPOHHBIM.
5. TloBropum marematuky. - URL: http://www.mathteachers.narod.ru / (zata oOpareHus:
12.07.2021). - TekcT: 31€KTPOHHBIM.

6. CrnpaBOYHUK MO MaTeMaTUKE JJIs KOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (naTa o6pamenwus: 12.07.2021). - Tekcr:

AIEKTPOHHBIN.

7. Cpennsis MaTemMaTuyeckas uHTepHeT mkoia. - URL: http://www.bymath.net / (1aTa o6pamienus:
12.07.2021). - TekcT: 31€KTPOHHBIM.
8. ®enepanbHblil mopTan «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru / (nata
obparmenusi: 02.07.2021). - TekcT: 2MEeKTPOHHBIM.
9. ®enepanbHbIN HEHTP HH(POPMAITMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mata obpamenust: 01.07.2021). - TekcT: 3MEeKTPOHHBIMN.

4. KOHTPOJIb ¥ OLIEHKA Pe3yJbTATOB OCBOCHHS 00111e00pa30BaTeIbHOM

AUCIHUILINHBI

KoHTpounb 1 o1ieHKa pe3ynbTaToB OCBOEHHS 00111€00pa30BaTEIbHON IUCIUIUIMHbI

PACKPBIBAOTCA 4CPE3 JTUCHUIIIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHBIC HAa (bOpMI/IpOBaHI/Ie

06H_[I/IX u HpO(beCCI/IOHaJ'ILHBIX KOMIIETEHIIUH 110 pasaciiaM U TeMaM COACPKaHU A yqe6Horo

MarepHaia.

Oobmasi/mpodeccuonanbHas Pazngen/Tema Tun oueHoYHbIX
KOMIIeTEeHIIUS MepOoNnpusTHSI
OK 01. Beibupats criocoObt P1,Tema 1.1, 1.2, 1.3 I-0/c’, 1.4, TecTupoBanue
peleHus 3aaad 1.5,1.6 YcTHbll onpoc
npodeccuoHaIbHON P2, Temm1 2.1,2.2,2.3,2.4,2.51I- MareMaTH4eCcKHi
JESTEIIbHOCTH MMPUMEHHUTEIBLHO | 0/C, 2.6 JIAKTAHT
K pa3JIMYHBIM KOHTEKCTaM P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NuauBunyanbHas
P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6, | camocrosiTenibHasi paboTa
4.711-0/c, 4.8,4.9, 4.10,4.11 [IpencraBnenue
PS5, Temsr 5.1, 5.2 pe3yabTaToB

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temmr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3, 12.4

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

MPAaKTHYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura
VHIMBHUIYaJIbHBIX
IPOEKTOB
KonTponbhas pabota
Brinosinenue
9K3aMEHAIIMOHHBIX
3aJaHuil
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13.5 I1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6

OK 02. Ucmomp30BaTh
COBpPEMEHHBIE CPEJICTBA
MOKCKA, aHAJIN3a U
UHTEpIIpeTanuy HHPOpMAIUH,
1 nHOOPMAITMOHHBIC
TEXHOJIOTHH JJI BBITIOJIHEHUS
3a/1a4 podeccruoHaIbHOM
JIeSITENLHOCTH

P1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4,
1.5,1.6

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

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,49,4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,

TectupoBanue
VYeTHBI onpoc
Maremarnueckuit
JTUKTAHT
NuauBunyansHas
CaMOCTOSITEJIbHAS
paborta
[IpencraBinenue
pe3yNbTaToB
MPAKTUYECKUX paboT
3aiuTa TBOPUYECKHUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor

7.12,7.13,7.14,7.15,7.16, 7.17 3amuTa

P 8, Temsr 8.1, 8.2, 8.3, 84, 8.5, 8.6 WHJMBUIyATbHBIX

P9, Temr1 9.1,9.2,9.3,9.49.5 MIPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponbHas pabota

P11, Temrr 11.1,11.2, 11.3 I1-o/c, Bremonnenue

11.4,11.5, 11.6 IT-o/c, 11.7 9K3aMEHAIIMOHHBIX

P12, Temsr 12.1,12.2,12.3,12.4 3aJIaHui

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 03. IlnanupoBats u P1,Temal.1,1.2, 1.3 I1-0/c, 1.4, TectupoBanue
peann30BbIBaTh COOCTBEHHOE 1.5,1.6 YcTHbI onpoc
pohecCuoHaIbHOE U P2, Temsr 2.1, 2.2,2.3,2.4,2.5II- MareMaTH4eCKU
JUYHOCTHOE Pa3BHUTHE, o/c, 2.6 JIUKTAHT
MPEAITPUHUMATETBCKY IO P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NupuBuyansHas
JIeITETLHOCTD B P4, Temb14.1,4.2,4.3,4.4,4.5,4.6, | camocTosATeIbHAS
npodeccuoransHOM chepe, 4.711-0/c, 4.8,4.9,4.10,4.11 pabota
HCII0JIb30BaTh 3HAHUS 11O P 5, Temnr 5.1,5.2 IIpencraBienne
(hMHAaHCOBOM I'PaMOTHOCTH B P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yabTaToB

Pa3INYHbIX )KU3HCHHBIX
CUTyalusax

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temer 7.1,7.2,7.3,74,7.5,7.6,

NPaKTHYECKUX PadOT
3aiuTa TBOPUYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15,7.16,7.17 3amuTa
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUY JIbHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 104 KontponpHas pabota
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue
11.4,11.5,11.6 I1-o/c, 11.7 JK3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aaHuN
P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6
OK 04. D dexTuBHO P1,Temal.1, 1.2, 1.3 I1-0/c, 1.4, TectupoBanue
B3aMMO/JICHCTBOBATH U 1.5,1.6 YcTHbIi onpoc
paboTaTh B KOJJICKTUBE H P2, Temm1 2.1,2.2,2.3,2.4, 2.51I- MareMaTHYeCKHi
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KOMaHaC

o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,49,4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,

JUKTaHT
NuauBunyansHas
CaMOCTOSATCIbLHAS
paborta
[IpencraBnenue
pe3yabTaTOB
MPAKTUYECKUX paboT
3anmTa TBOPYECKHUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor

7.12,7.13,7.14,7.15,7.16,7.17 3amuTa

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

P9, Temr1 9.1,9.2,9.3,949.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponbHas pabota

P11, Temmr 11.1,11.2, 11.3 I1-o/c, Bremonnenune

11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHAIlMOHHBIX

P12, Temsr 12.1, 12.2,12.3, 12.4 3aJaHul

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 05. OcymectBmste yetayto | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, TectupoBanue
Y MUCbMEHHYIO 1.5,1.6 YcrHblii onpoc
KOMMYHUKaIMIO Ha P2, Temrr 2.1, 2.2,2.3,2.4,2.51II- MareMaTU4eCKUM
roCyJapCTBEHHOM SI3bIKE o/c, 2.6 JUKTAHT
Poccuiickoit deneparyu ¢ P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 P NunuBunyansHas
y4eTOM 0COOCHHOCTEH 4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, CcaMOCTOsITEeNIbHas paboTa
COIIMAIILHOTO U KYJIbTYPHOTO 4.711-0/c, 4.8,4.9,4.10,4.11 [IpencraBienue
KOHTEKCTa P 5, Temsl 5.1, 5.2 pe3yJIbTaToOB

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,
1.5,1.6

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

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P 5, Temnr 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temer 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn 9.1,9.2,9.3,9.49.5

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

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6P I1-o/c, 14.6

MPAKTUYECKUX paboT
3amura TBOPUECKUX
pabot 3amura
UHIMBUAYAJIbHBIX
1poekToB KOHTpoOJIbHAsA
pabota Beinonuenue
9K3aMEHAIIMOHHBIX
3aaHuN

OK 06. IIposBisTh

P1,Temal.1,1.2,1.3II-0/c, 1.4,

TectupoBanue

36




IPaXXTAHCKO-NATPUOTHUECKYIO
MO3UIIHIO, IEMOHCTPUPOBATH
OCO3HAHHOC IIOBEACHHE Ha
OCHOBE TPATUITMOHHBIX
00II[EYEIOBEYECKUX
IIEHHOCTE, B TOM YHCJIIE C
y4eTOM rapMOHU3AINN
ME>KHALIMOHAJIBHEIX U
Me)erJII/II‘I/IOBHBIX OTHOMGHHﬁ,
MPUMEHSTH CTaHIAPTHI

1.5,1.6

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 T1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

VYeTHBI o1poc
MareMaTH4eCcKHi
JUKTaHT
NuauBunyansHast
CaMOCTOSATCIbLHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPAKTUYECKUX paboT
3anmTa TBOPYECKHUX

AHTUKOPPYIIIUOHHOTO pabor
OBEICHU 3amura
WHIWBUIYTBHBIX
MIPOEKTOB
KonrponsHas pabora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuN
OK 07. ConelicTBOBaThH P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, TectupoBanue
COXPAHEHHUIO OKPY KAIOLIEH 1.5,1.6 YcrHblii onpoc
cpebl, pecypcocOepeKeHHIO, P2, Temn 2.1,2.2,2.3,2.4,2.511- Maremaruueckuit
MIPUMEHSTH 3HAHUS 00 o/c, 2.6 IIUKTAHT
W3MEHCHHH KJIMMaTa, P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunuBunyansHas
MPUHITUIIBI OEPEKITUBOTO P4, Temb14.1,4.2,4.3,4.4,4.5,4.6, | camocTosATeIbHAS
MPOU3BOJCTBA, YH(HEKTHBHO 4.711-0/c, 4.8,4.9, 4.10, 4.11 pabora
JICUCTBOBATH B Upe3BblyaiHbix | P 5, Temsl 5.1, 5.2 [IpencraBnenue
CUTyaIusIX P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yiabTaToB

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temer 7.1,7.2,7.3,74,7.5,7.6,

HPaKTHYECKUX PAdOT
3aiuTa TBOPUYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15,7.16, 7.17 3amuTa
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHJIUBUY ATbHBIX
P9, Temr1 9.1, 9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonrtposbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue
11.4,11.5,11.6 I1I-o/c, 11.7 JK3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6
[1K 4.1. IInanupoBath padboTy P1,Temal.1,1.2, 1.3 II-0/c, 1.4, TectupoBanue
AJIEMEHTOB JIOTUCTUYECKOM 1.5,1.6 VYeTHbI onpoc
CHCTEMBI P2, Temm1 2.1,2.2,2.3,2.4,2.51I- MareMaTH4ecKHit
o/c, 2.6 IAKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NuauBunyansHas
P4, Temer4.1,4.2,4.3,4.4,4.5,4.6, | camocTosATeabHas
4.711-0/c, 4.8,4.9, 4.10,4.11 pabora
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yibTaToB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temo1 7.1,7.2,73,7.4,7.5,7.6,

NpaKTUIECKUX padoT
3aiura TBOPYECKUX
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7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
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,
13.5I1-0/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6

pabor

3amura
I/IHI[I/IBI/IILyaJ'H:HI:IX
MIPOEKTOB
KonrponsHas pabora
Bremonnenue
9K3aMCHAIIlUOHHBIX
3aJaHuN
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