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PabGouass nmporpamma ydeOHon mucturmuinael OJ1.04 Marematuka pa3zpaboTtaHa Ha
OCHOBe TpeboBaHMI (emaepaabHOTO TOCYIapCTBEHHOTO O0pa30BaTeIbHOTO CTaHIapTa
cpeaHero o61iero o0pa3oBaHus, yTBEpPKIEHHOT0 pukazoM MuHUCTEpCTBa 00pa30BaHus U
Hayku Poccuiickoit ®eneparmu ot 17.05.2012  Ned13  «O6  denepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CpeaHero oomero odpasoBaHus» (B
penakiuu npukaza MuHuctepcTBa oOpazoBaHus U Hayku Poccuiickoit depepanuu ot
17.12.2020 Ne1553), denepadbHOTO TOCYIApPCTBEHHOTO OOpAa30BATEIBHOTO CTaHIAPTA
cpennero npodeccuoHanbHOoro odpaszoBanus no crnenranbHoctu 10.02.05 Obecneuenue
MHPOPMAITMOHHON 0€30MacCHOCTH aBTOMATH3UPOBAaHHBIX CHUCTEM W MPUMEPHOHN paboueit
IpOrpaMMBbI 00ITIe00pa30BaTeILHON TUCIUTUTHHBI «MaTteMaTrukay sl Ipo(heCcCHOHATEHBIX
o0pa3oBaTebHBIX OPTaHU3AIIHH.

Opranuzanus-pa3padoTumk: roCyAapCTBEHHOE poQecCuOHATIbEHOE
oOpazoBarenbHoe yupexaeHue Tynbckoil 00nacTu « TyJIbCKUIl KOJUIEK CTPOUTENBCTBA U
oTpaciieBbix TexHosnorui» (nanee — ['TIOY TO « TKCuOTy)

Pa3zpaboryuxku: MycaroBa HMpuna JleoHnnoBHa, npernojaBaTelb MATEMATHKH
I'TIOY TO «TKCuOT».

PaccmoTpena Ha 3acelaHMM IIUKIOBOM METOAUYECKOW KOMHUCCUM MAaTEMATHKU U
€CTECTBEHHO-HAYYHbBIX AUCUUILINH, TPOTOKOJ No oT 2023 rona.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEI TIPOTPAMMBI
YYEBHOM TUCHUATIIMHBI OJ1.08 UTH®OPMATHUKA

1.1. MecTo IuCHUMILIMHBI B CTPYKTYpe 00pa3oBarenbHoil nporpammel CIIO:

Oo6meo6pazoBatenpHas pucnuminHa OJ1.04 MatemaTtuka sBiseTcs 00s13aTeIbHOM
4acThIO0 00I1e00pa30BaTENBHOIO UKIA 00pa30BaTENIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO mo cnenmansHocTH 10.02.05 Obecnieuenrne nHPOPMAITMOHHON 6€30TaCHOCTH
aBTOMATHU3UPOBAHHBIX CHCTEM.

1.2. Ileqiu u pe3yabTATHI OCBOEHUS JUCHUILUIUHBI:

1.2.1. Heau quCHUIIMHBI

Conepkanue mporpaMMbl 00I1e00pa3oBaTEILHON JIUCHMIUIMHBL «MaTeMaThka
HaIlPaBJICHO Ha JOCTHXEHHE PE3yJIbTAaTOB €€ U3yYCHHUS B COOTBETCTBUU C TPEOOBAHUSIMU
OI'OC COO c¢ yuerom mnpodeccuonansuoit HampasieHHoctn OI'OC CIIO 1o
CIIEUATILHOCTH 10.02.05 Ob6ecrieuenune HH(pOPMAITMOHHOM 0€30macHOCTH
ABTOMATU3UPOBAHHBIX CUCTEM.



1.2.2. Pe3yabTaThbl 0cBOeHHs y4eOHO# Aucuuniudbl B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

OO01me KoMIeTeH I

Konx n nHaumenoBanue IlnanupyemMble pe3yabTaThbl 0CBOCHH S JUCHUIJIMHBI
?«?}E{D;I:IT)Z;:;E Oo0mue JAucuMmimHapHbie
B yacTu Tpy10BOr0 BOCIIUTAHMSA: - BJaJIeTh METOaMH JJOKA3aTelIbCTB, AITOPUTMAaMH PEIICHUS 3a/a4;
- TOTOBHOCTbH K TPYyZly, OCO3HAHHE IICHHOCTH MacTepCTBa, | YMEHHE (OPMYIHPOBATh OINPENCICHUsI, AaKCUOMBI M TEOPEMBI,
Tpyaoitooue; NPUMEHATh HMX, MPOBOAMTH JOKA3aTEJbHbIE PACCYKIEHUSA B XOJIE
- TOTOBHOCTb K aKTUBHOM J€SATEIIbHOCTH TEXHOJIOTUYECKON | pelIeHus 3a1ay;
u COLIMAJIbHOM HaIpaBJIEHHOCTH, CHOCOOHOCTH | - YMETh ONEPUPOBATH MOHITUSIMH: CTEIIEHb YHCIIA, JIoTapudM Yucha,
WHULMUPOBATh,  IUIAHUPOBATb W CAaMOCTOSITENIBHO | YMEHUE BBIIIOJIHATH BBIYUCIICHUS 3HAYEHUW M IpeoOpa3oBaHUA
BBIIIOJIHATH TaKyIO J€ATEIbHOCTD; BBIPQXKEHHM CO CTeNeHsAMU U JiorapupmMamu, MpeoOpa3oBaHUS
- UHTEpeC K pa3iuyHbIM chepaM TpoQecCHOHATBHON | IPOOHO-pAIIOHAIBHBINA BRIPAKEHHIA,
NEATEIBHOCTH, - YMETh ONEPUPOBATH NOHATUSMU: PALIMOHATIbHBIE, UPPALIUOHAIbHBIE,
Ognanenue YHHBepCAJbHbIMHU Y4eOHBIMHU | TTOKa3aTeIbHBIE, CTETICHHBIE, jorapudmuueckue,
OK 01. BuGupars NMO3HABATEJIbHBIMU neﬁCTBEmMH: TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;
CHOCOGAL pemeHns a) 6azoBble JIOTHYeCKHe AeliCTBHS: - YMETb ONEPUPOBATH MOHATUAMU: QYHKIIHS, HeTpepEIBHAs byHKIMS,
saay - CaMOCTOATENIbHO (POPMYIHPOBATH U aAKTyalM3UPOBATh | MPOM3BOAHAS, IEPBOOOpa3Hasi, OINpeAeIeHHBIN HHTErpall; yMeTb
HpodeccHoRabHOI npo6yieMy, paccMaTpuBaTh €€ B(iGCTOpOHHG; HaXOJUTh IPOU3BOJHBIE AJIEMEHTaPHbIX q)yHKupiH, HCITIONB3YS
eSITENBHOCTH - YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS | CIIPABOYHBIE MAaTepHalibl; MCCIEI0BAaTh B IMPOCTEUIINX CIydasx
HPHMCHHTETHHO « | AU CpaBHERN, Kiaccuukanuu u 0000IICHUS; dbyHKIIMM Ha MOHOTOHHOCTb, HaXOZHTh HauOOJIbIIINE U HAUMEHBIIINE
S - OTIpeNIeNATh 1IeN JesTeIbHOCTH, 33/1aBaTh MapaMeTpsl U | 3Ha4eHuss  (QYyHKUWH; CcTpouTh TpaduUKH  MHOTOYIEHOB €
KOHTEKCTAM KPUTEPUHU UX JTOCTHKCHUS; WCIIOJIb30BaHUEM allapaTa MaTeMaTHYeCKOro aHaln3a; MPUMEHSTh
- BBIABISATh 3aKOHOMEPHOCTM M MPOTHUBOPEYMS B | IPOU3BOAHYIO MPU PEIICHUH 3a/1a4 Ha ABMKEHUE; PellaTh MPaKTUKO-
paccMaTpuBaeMbIX SIBJICHUSX; OpUEHTUPOBAHHBIE 33/1a41 HAa HAUOOJIbIIIME U HAUMEHbIINE 3HAYSHHUS,
- BHOCUTb KOPPEKTHUBBI B JI€ATE€IbHOCTh, OIIEHMBATH | HA HAXOXAEHUE MYTHU, CKOPOCTH U YCKOPEHUS;
COOTBETCTBHE pPE3YJIbTATOB IIENsIM, OLEHUBATh PHUCKH | - YMETh OINEPUpPOBATh MOHATUSAMU: palMOHANbHAs (QYHKIIHS,
MIOCJIEAICTBUI 1€ATENBHOCTH; cTernieHHas (PyHKIMS, TOKa3aTeabHas (PYHKIHS, CTereHHas (PYHKITHS,
- pa3BUBaTh KPEATHUBHOE MBIIUICHHE TIPU PEIICHUH | Jjorapupmudeckas (QyHKIHUS, TPUTOHOMETPUYECKUE (PYHKIIUH,
KU3HEHHBIX TIPoOIIeM oOpatHble (YHKIMH; YMEHHUE CTPOUTh TpadUKH U3YYECHHBIX
0) 0a30BbIe HcCIeN0BaATEIbCKUE 1eHCTBUSA: (yHKIMI, WCMONB30BaTh TpadUKU TPH HM3YYCHHH IMPOIECCOB U
- BJaNeTh HaBBIKAMU Y4YeOHO-HCCIIEIOBATENBCKOW ¥ | 3aBUCHMOCTEH, MPHU PEIICHUH 33]1a4 U3 IPYTHX YICOHBIX MPEIMETOB
MPOEKTHON  JEATEIbHOCTH, HaBbIKAMHM  pa3pelleHus | M 3a/lad U3 PeajbHOM KU3HU; BhIpakaTh (OpMyJiaMU 3aBUCUMOCTH
npobiem; MEX]y BEIMYHMHAMU;




- BBIBJIATH  NPUYUHHO-CICACTBCHHBIE  CBSI3U W
aKTyaJIM3MpOBaTh 3aJady, BBIJABUIaTh THIOTE3y €€
pelieHus, HaXOAWTh apPryMEHTHI JJs JIOKa3aTelIbCTBa
CBOMX YTBEPXKICHHUH, 3aaBaTh MapamMeTpbl U KPUTECPHH
pelIeHus;

- aHAJIM3MPOBATh IOJYYCHHBIC B XOJC PELICHHUS 3aJa4yM
pe3yJIbTaThl, KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTH,
MIPOTrHO3UPOBATh U3MECHEHHUE B HOBBIX YCIIOBHSX;

- YMeTh IIEPEHOCHUTh 3HAHHS B II03HABATCIBHYIO W
MIPAKTHYECKYIO0 00JIACTH KU3HECATCIIBHOCTH,

- YMETh WHTETPHPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX
obacrei;

- BBIIBUTATH HOBBIC HJCH, MPEIaratb OPUTHHAILHBIC
MOJIXO/IbI U PEIICHUS;

- CIOCOOHOCTh MX MCIIO/Ib30BaHUs B IIO3HABATEILHON U
COLIMAJILHOM MTPAKTUKE

- YMETh pPEIIaTh TEKCTOBHIC 33]]a4i PA3IMYHBIX THIIOB (B TOM YHCIIC
Ha TPOLEHTHI, TOJM M YacTH, Ha JIBIDKCHHE, PabOTy, CTOMMOCTb
TOBApOB U YCIYT, HAJIOTH. 3a7a491 U3 00JIACTH YIIPABIICHUS JTHYHBIMH
U CEeMEUHBIMH (PUHAHCAMM); COCTABJIATH BBIPAKCHHUS, ypaBHEHHUS,
HEPAaBEHCTBA M HMX CHUCTEMBl IO YCJIOBHUIO 3aJadyd, HCCIIECIOBAThH
NIOJTYYCHHOE PEIICHUE ¥ OIEHUBATH ITPABIOIO00HOCTh PE3YIbTATOB;
- yYMeTh ONEPHUPOBATh NOHATHSIMH: CpeaHee apudmeruyeckoe,
MeMaHa, HanOoJIbIIee U HAMMEHbIIIEE 3HAUCHU S, pa3Max, AUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeTh H3BJIEKATh,
UHTEPIPETHPOBATh UHPOPMAIIUIO, TPEACTABICHHYIO B TaOJUIaXx,
auarpamMmax, Tpadukax, OTPaKAMIIyI0 CBOWCTBA  peaTbHBIX
IPOIIECCOB M SIBJICHHIA; MPEICTABIATh HHPOPMAIUIO C TTOMOIIBIO
TaOJIMIl U JUarpaMM; HCCIIEI0BaTh CTATUCTHYCCKHUE JaHHBIC, B TOM
Yuciae C NPUMEHEHHEM TIpaHuuecKuX METOJOB U 3JICKTPOHHBIX
CpPEACTB;

- YMETh OINEPHUPOBAThH MOHATHSIMHU: CIIyYAHHBIA OMBIT U CIydaiiHOE
COOBITHE, BEPOSTHOCTH CIIy9allHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSITHOCTH C MCIIOIH30BAHHEM IPaPUISCKHX METOJIOB; PUMCHSITH
(hopMyIBI CIOKEHUSI M YMHOXKEHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE
(dakTel U GOPMYJIBI TIPU PEIICHUU 3a7a4; OICHUBATH BEPOSTHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMH BEIWYHMHAMH,
YMEHHE MPUBOANTH MPUMEPHI TIPOSBIICHUS 3aKOHA OOJIBIITNX YUCEIT B
MPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yYMEThb OIEpPUPOBATH IMOHATHUSAMHU: TOYKA, MpsMasi, TUIOCKOCTb,
MPOCTPAHCTBO, JIBYTPAaHHBIM yTOJ, CKPEIIMBAIOIINECS TPSMEIE,
MapajuIeIbHOCTh M TIEPIICHIUKYJIIPHOCTh MPSAMBIX W IIOCKOCTEH,
YTOJI MEXIy MPSMBIMU, YOI MEXKAY MPSIMON M TUIOCKOCTBIO, YTOJ
MEXJy TUIOCKOCTSIMH, PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTosiHue MeXAy MPSIMBIMU, PACCTOSHUE MEXKAY IUIOCKOCTSIMU;
YMEHHE HWCIOJIb30BaTh NPH PEIICHUW 3aJad H3yYeHHBbIC (DaKTHl H
TEOpEeMBbl TUIAHUMETPHUH, yMEHHE OILIEHWBATh pa3Mepbl OOBEKTOB
OKPY’KaloIIero MHpa,

- yMeTb OINEpUpPOBaTh TMOHATHSAMH: MHOTOTPAaHHUK, CEUYCHHE
MHOTOTpaHHHKa, Ky0, mapajienenure], Ipu3Ma, nupamuaa, Gurypa
Y TOBEPXHOCTh BpAIICHUS, IWIMHID, KOHYC, ap, cdepa, cedeHus
Gurypbl BpamieHHs, IUIOCKOCTh Kacawomascsi cdepbl, MWIHHIPA,




KOHyCa, IUIOIIAJb IIOBEPXHOCTU MNHpaMUAbl, IPHU3MBI, KOHYcCa,
WIMHApa, IUIomags cdepsl, 00beM Ky0a, HpPSIMOYIOJIbHOIO
napajulefienuneaa, TupaMusl, IpU3Mbl, [MWINHAPA, KOHYCa, 11apa;
yMeHHue n300pakaTb MHOIOI'PAaHHUKHM M IOBEPXHOCTH BpAILLCHUs, UX
CEUEHUs OT pPYKHU, C IOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB H
JJNEKTPOHHBIX CPEICTB; YMEHHE DAclO3HAaBaTb CHMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PAaclO3HABaTh PABUIbHbIE MHOTOTPAaHHUKHY;
- yYMETb ONEPHUPOBATh IOHATHSAMH: [BWKEHUE B IIPOCTPAHCTBE,
no/100HbIE (QUIypbl B IPOCTPAHCTBE;, HCIIOJIB30BATH OTHOLICHHE
IUIOIAAeH TOBEPXHOCTEN U 0OBEMOB 10I00HBIX (DUTYD NPH PELICHUN
3ajad;

- yMeTh BBIYUCIATH TEOMETPUYECKHE BEIMYMHBI ([UIMHA, YTOI,
Ionaas 00beM, IUIOIIAAb TOBEPXHOCTH), HCIOJb3Ys H3Y4YCHHBIC
(bopMyJIBl M1 METOJIBI;

- yMeThb OIEpPUPOBaTh NOHATUAMHU: MPSAMOYIOJbHAs CHCTEMA
KOOpAMHAT KOOPAMHATBI TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA,
CKaJISIpHOE MTPOU3BEICHUE, YTOJI MEKY BEKTOPaMHU, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YHUCIIO; HAXOUTh C ITOMOIIBIO U3YUEHHBIX
(opMyJ KOOpPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSIHUE MEXIY ABYMS
TOUYKAMH;

- YMEeTh BBIOMpATh MOAXOIAIIMN M3YYEHHBIH METOA Ul PELIeHUs
3a/layM, paclo3HaBaTb MaTeMaTHueckue (PakThl U MaTeMaTHYECKHe
MOJIEI B HPUPOAHBIX U OOIIECTBEHHBIX SIBICHHSX, B HCKYCCTBE;
YMEHHE MPUBOAUTH MpPUMEpPhl  MaTeMaTHYECKHX  OTKPBITUI
POCCUICKON ¥ MUPOBOM MaTeMaTUYECKOW HAYKH,

- YMETh ONepUPOBATh MOHATUSAMU: ONpe/IEeTeHHNEe, aKCHOMa, TeopeMa,
CIIEICTBUE, CBOMCTBO, IPHU3HAK, JOKAa3aTeIbCTBO, PaBHOCHUJIbHBIE
(hopMyIHUPOBKY; yYMEHHE ¢dbopMynupoBaTh oOpaTHOe nu
MIPOTUBOIOJIOKHOE  YTBEP)KJIEHUE, NPHUBOJUTH NPUMEPHl H
KOHTPIIPUMEPHI, UCIIOJIB30BaTh METOJI MaTeMAaTUYECKON WHIYKIUH;
MPUBOJUTL JOKA3aTEJIbHbIE PACCYKICHMsSI NpU PEIICHUU 3aj]ad,
OLICHUBATh JIOTHYECKYIO MIPaBHUIIBHOCTh PACCyKICHHUI;

- yYMETb ONEpPUPOBATH TMOHATUSMU: MHOMKECTBO, IIOJMHOKECTBO,
olepanuy HajJ MHOXKECTBAMH; YMEHHE HCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN amnmnapar Juisi ONMCaHMsl peaJIbHbIX IPOLIECCOB U




SBJICHUH TIPU PEIICHHM 3a/a4, B TOM YHUCIE U3 JAPYTHX Y4eOHBIX
IpEAMETOB;

- YMETh ONEpUPOBATh MOHATUSAMHU: rpad, CBA3HBIN rpad, Iepeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a/laBaThb U OINHUCHIBATh Ipadbl
Pa3IMYHBIMH CIIOCOOAMU; MCIIOB30BaTh Ipadbl IPU PEIICHUH 331a4;
- yMeTb CBOOOJHO ONEpUPOBaTb IOHATUSAMH:  COUYETAHMUE,
MEPEeCTaHOBKA, YHUCIO COYETAaHWUH, YHCIO NEPECTaHOBOK; OMHOM
HeioToHa; ymMeHuMe IpUMEHATb KOMOMHATOpHbIE (AKTBI U
paccyXIeHHs Ul PelIeHus 3a71ad;

- YMETh ONEpUPOBATh MOHATHAMMU: HATYypaIbHOE YUCIIO, LIEJIOE YUCIIO,
OCTaTOK MO MOJIYJIIO, PAIlHOHAIEHOE YHCII0, HPPAOHAIBHOE YHCIIO,
MHOX€ECTBA HaTYPaJIbHbBIX, LIEbIX, PALIUOHAIBHBIX, JEHCTBUTEIBHBIX
YuCeNl; YMEHHME HCIOoJb30BaTh npusHaku aenmumoctu, HOJ[ HOK,
anroput™ EBKinja npu pemeHuu 3a1ad; 3HaKOMCTBO C pa3IMYHbIMU
NO3UIIMOHHBIMHA CUCTEMaMH CYHCIICHHUS;

- yMeThb CBOOOJHO ONEpUPOBaTh IMOHATUSAMH: CTENEHb C LEIbIM
MoKas3aTejeM, KOpPeHb HATypalbHOM  CTENEHH, CTENeHb C
palMoHaNBFHBIM ~ TOKa3aTejeM, CTeleHb C  JeHCTBUTEIbHBIM
(BeleCTBEHHBIM) IIOKa3aTeseM, Jorapum 4nucia, CHHYC, KOCUHYC U
TaHT€HC MMPOU3BOJILHOTO YHCIIA,

- yYMETb OIEpUPOBaTh MOHATUAMHU: TOXKAECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMBI YPaBHEHUH U
HEpaBEHCTB, PaBHOCHJIBHOCTh YpaBHEHMH, HEPABEHCTB U CHUCTEM,
panyoHalbHBIe, HppPalMOHANBHbBIC, [OKAa3aTeIbHBIE, CTEIICHHEIE,
JorapupMuUEcKie, TPHrOHOMETPUYECKIE YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI; YMEHHE pellaTh YPaBHEHHWS, HEPABEHCTBA W CHUCTEMBI C
MOMOIIBIO Pa3IMYHBIX IPHEMOB; pelIaTh YPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIapaMeTpPOM; MPHUMEHSTh YPAaBHEHUS, HEPABEHCTBA, WX
CHCTEMBl JUIsl pELIeHHs MaTeMaTHMYeCKUX 3aJad W 3aJad u3
pa3IMYHbIX 00JaCTel HAyKU U pealbHOM JKU3HH;

- yMeTb CBOOOJHO ONEpPHpPOBATH MOHATHUAMM: Trpaduk (YHKIMH,
oOpatHass (QyHKUUS, KOMIO3UIUS (QYHKIMM, JWHEHHas (QyHKIMS,
KBaJpaTU4Hask PyHKIUS, CTereHHast QYyHKIMS C LEJIbIM II0Ka3aTeNeM,
TPUTOHOMETpUUYECKHE (QYHKIHMU, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIMHU, MOKa3aTenbHas M Jorapupmuueckas (QyHKIUH;, yMEHUE
CTpPOUTH Tpaduiky GyHKINNA, BBITOJHATh TPeoOpa3oBaHus rpadukoB




(GYHKIMH; yMEHUE UCIONb30BaTh TpapuKi GYHKUUN Ui W3y4EHUS
IPOLIECCOB U 3aBUCUMOCTEH MPH PEILICHUH 3374 U3 APYTUX y4eOHBIX
NpPEeOIMETOB M W3 peajbHOM JKU3HU; BBIpaXKaTh (QOpMysaMu
3aBHCUMOCTH MEXAy BEJIMYMHAMHU; YMEHUE CBOOOIHO ONEPUPOBATH
MOHATUSAMHU: YETHOCTb (YHKIMH, TEPHOAUYHOCTh  (DYHKIIHH,
OrPaHUYEHHOCTh (PYHKLUHU, MOHOTOHHOCTb (DYHKIIMH, HanOoJIbIIee U
HaMEHbIIEe 3HAaYeHHWE (YHKUMH HAa TPOMEKYTKE, YMEHHE
IPOBOJUTH UCCIIEJOBaHUE QYHKIINU; YMEHUE UCTI0JIb30BaTh CBOWCTBA
U rpaduKku QYyHKIMA A7 pelieHns ypaBHEHUH, HEPAaBEHCTB U 3a/1a4
C napameTpamH; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH
MHO>KECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM;

- YMeTh CBOOOJHO ONEpUPOBATh HMOHATHSAMM: IOCIIEIOBATEIBHOCTD,
apupMeTHUeCKasi ~ MPOTPECCHs, TeOMETpUYecKas  Iporpeccus,
O0eCKOHEUHO YOBbIBalOIIas TIeOoMEeTpUYecKas IpOrpeccHs; yMeHue
3a7aBaTh IIOCJICIOBATEIIBHOCTH, B TOM 4YHCIE€ C IOMOIIBIO
PEKYPPEHTHBIX (hOopMyT;

- YMeTh OIEpPHPOBATH MOHATUSAMHU: HEMPEPHIBHOCTh (YHKIINH,
aCHMIITOTHI Tpaduka (yHKIHMH, TepBas U BTOpas MPOU3BOIHAS
(GYHKIMH, TEOMETPUUECKUH U (U3NYECKUH CMBICI NPOU3BOJHOM,
NepBoOOpa3Hasi ONpENeNICHHBId HMHTETpall; yYMEHHE HaXOJIUTh
acUMIITOTHI Tpaduka (YHKIMH; YMEHHE BBIYUCIATH MPOU3BOJHBIC
CYMMBI, TIPOW3BEJICHUS, YACTHOTO ¥ KOMIIO3HMIWHU (YHKIHH,
HAXOJIUTh ypaBHEHHME KacaTelbHOH K rpaduky (yHKIMH; yMEHHUE
WCTIOJIB30BATh TPOM3BOIHYIO Ul WCCIENOBaHHUS (DYHKIWMHA, s
HaXOXKJCHUS HAWIYYIIEro pPElIeHUs B NMPHUKIATHBIX, B TOM YHUCIE
COIMAIbHO-)KOHOMHYECKUX W (QU3MYECKUX  3aJavax,  JJIsl
OTIpeJIeNIeHUs] CKOPOCTH U YCKOPEHUS; HAXOIUTh IO U 00BEMbI
buryp ¢ TIOMONIBIO  WHTETpana;  MPHUBOAUTH  MPHUMEPHI
MaTeMaTH4eCKOr0 MOJICIIMPOBAHUS € TOMOIIBIO U] PepeHIrnanbHbIX
YPaBHEHUU;

- yMeTb OIIEpUPOBaTh TMOHATHUSAMM: KOMIUIEKCHOE  YHUCIIO,
COTPSDKEHHBIE  KOMIUIEKCHBIE — 4YHClia, MOIYJdh W  apryMeHT
KOMIUIEKCHOTO 4YMcia, ¢opMa 3aluCH  KOMIUIEKCHBIX — YHCEN
(reomeTpHyecKkasi, TPUTOHOMETPUYECKas, airedpanveckas); yMeTb
MPOU3BOIUTh  apUPMETHUYECKHE JCWUCTBUS C  KOMIUIEKCHBIMHU
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YUCJIAMM; IPUBOAUTH IPUMEPHI HCIOJIB30BAHUSA KOMIUJIEKCHBIX
YHCElT;

- yMeTb CBOOOJHO  ONEpUPOBATh  MOHATHSAMHU:  CpEIHEE
apupmeTHyecKoe, MeuaHa, HanOoJblllee U HaUMEHbIIIee 3HAUYEHUs,
pasmax, OUCHEPCHsi, CTAHAAPTHOE OTKJIOHEHUE Ul OIHMCAHMS
YHCJIOBBIX IaHHBIX; YMEHHE UCCIIEJOBATh CTATUCTUYECKNE JAHHBIE, B
TOM YHCJIe C MMPUMEHEHHEM I'paMuecKUX METOJIOB M 3JEKTPOHHBIX
CPeACTB; TpaUuUecKd HCCIENOBaTh COBMECTHbIE HAONIOJEHUS C
IIOMOIIBIO IMarpaMM PacCeUBaHUs U JUHEHHON pEerpeccuy;

- YMeThb HaXOJAWUTh BEPOATHOCTb COOBITUH C HCIOJIB30BaHUEM
rpadU4ecKuX METOJIOB; MPHUMEHATh UL PEIIeHHs 3a7ad (OpMyIIbI
CIIO)KEHUSI M YMHOXCEHHS BEpOSTHOCTEH, (opMyildy HOIHOMN
BEpOSATHOCTH, (opmyny bepHym, kKoMOWHATOpHBIE (AKTBI H
(dopMynbi4 OLIEHHBATh BEPOSITHOCTh PEaJbHBIX COOBITUH; yMEHHE
ONEpPUPOBATh NOHATHSAMU: CiIy4yallHas BEJIWYMHA, pPacCIpeleieHue
BEPOATHOCTEH, MaTeMAaTUYECKOE  OXKHUJAHUE, JUCIEPCUs U
CTaH/IApTHOE OTKJIOHEHHWE CIIy4alHON BEJIWYUHBI, (YHKIHUH
pacupeneseHds M IUIOTHOCTH PAaBHOMEPHOTO, ITOKa3aTEbHOIO M
HOPMAJIBHOT'O PacCIpelelIeHuld; yMEHHE HCIIOIb30BaTh CBOMCTBA
W3YUYEHHBIX PACIpPENCICHU U1 peleHus 3a4ad; 3HAKOMCTBO C
HNOHATHSAMM: 3aKOH OOJNBIIMX 4YHCEd, METOJbl BBIOOPOUHBIX
HCCIEA0BaHUM; YMEHHME INPUBOJIUTH NPUMEPHI NPOSBICHUS 3aKOHA
OOJIBIINX YKCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSAX;

- yMeThb CBOOOJHO ONEpPUPOBATH MOHATHSAMH: TOYKa, MpsMasi,
IIJIOCKOCTb, ITPOCTPAHCTBO, OTPE30K, Iy, IIFIOCKUH IO, ABYTPaHHBII
yIroj, TPEXI'PAHHBIA YroJ, IPECEKAIOIIMECs, NapajlIeIbHble |
CKpELIUBAIOIIHECS IIpsIMBIE, [apajuIeIbHOCTh "
MEePIEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, YIroid MEexAy
NPSAMBIMH, YTOJ MEXKIAY MNPSAMONM M IUIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMU; ~ YMEHWE MCIHOJIb30BaTh IMPH PEIICHWH 3a4ad
u3ydeHHble (DAKTBI U TEOpEeMbl IUIAHUMETPUH, YMEHHE OIICHUBATh
pa3Mepbl OOBEKTOB B OKpPYXKaloIleM MHpE, YMEHHE OIepHpOBaTh
MOHATHSIMU: MHOTOI'PaHHUK, CEUEHNE MHOIOTPAaHHUKA, TPaBUIIbHBIN
MHOTOTpaHHMK, IpU3Ma, DHUpamuaa, @urypa M IOBEPXHOCTh
BpalleHHs, LWIMHIP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH,
CCUEHUsl KOHyCa M LWIMHJPA, MAPAJUIEIbHbIE OCH WJIA OCHOBAHHIO,
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CedyeHue Iapa, II0CKOCTh, Kacaromasics chepsl, LUINHAPA, KOHYCa;
YMEHHE  CTPOMTh  CEYEHME  MHOTOTpaHHUKA,  M300paxkarhb
MHOTOTPaHHHUKH, (PUTYPBI ¥ TOBEPXHOCTH BPAIICHUS, UX CCUCHHUS, B
TOM 4YHCJI€ C ITOMOILBIO IEKTPOHHBIX CPEJICTB; YMEHUE NPUMEHATh
CBOWCTBA Fr€OMETPUYECKHUX (PUTYP, CAMOCTOSITEIHHO (hPOPMYITHPOBATH
OIIpeJIeJIEHUs] N3y4aeMbIX (UIyp, BBIIIBUIATh TUIIOTE3bl O CBOMCTBAX
U TpHU3HAKaX TIeOMETPUYECKUXx (uryp, OOOCHOBBIBATH  HIIU
onpoBepraTb MX; yMEHHE MPOBOJMUTH Kilaccuukauuioo ¢uryp mo
Pa3IMYHBIM [TPU3HAKAM, BBITIOIHITH HEOOXOMMBIE JOTIOTHUTEIbHbIC
HOCTPOCHHS;

- yMeThb CBOOOJHO OIEPHPOBATH TMOHATHAMH: IUIOMIAAL (PUTYPHI,
00beM (Urypsl, BEIMUMHA yIJ1a, PACCTOSIHUE OT TOUKHU J10 IIOCKOCTH,
paccTosiHHEe MEXIy MPSMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMH,
IUI0IAAb cepsl, IUIOMIAAb TIOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYC,
MWIMHIpA, O00BbeM Ky0a, TPSIMOYTOJBLHOTO MapalIelienuIeaa,
OUpaMU/Ibl, IPU3MBI, LWIMHIpPA, KOHYyCa, I1apa; YMEHHE HaXOAUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

- yMmerb CcBOOOJHO ONEpPUPOBATH MMOHATHUSAMH: JIBUKEHUE,
napajjienbHbld  NEpeHoC, CHMMETpusi Ha TIJIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHuE IM0A00MS, MOJ0OHbBIE
¢burypsl; yMeHue pacro3HaBaTh paBHbIE U [10JI00HBIE (PUTYPBI, B TOM
qrcie B MPHUPOJE MCKYCCTBE, apXHTEKType; YMEHHE HCIIOIb30BaTh
TreOMETPHUECKUE OTHOLICHUS, HAXOAUTh F€OMETPHUUECKUE BEITUYMHbI
(nmuHa, yrois, IUIOMIAAb, OObEM) MpPHU PEUICHUM 3alad U3 JIPYTuX
y4eOHBIX IPEAMETOB U U3 PEAIbHOM KHU3HH;

- yMeTh CBOOOJHO OIEPHPOBATH TOHATHIMHU: TIPSIMOYTOJIbHAS
JIeKapTOBa CHUCTEMa KOOPJAMHAT, BEKTOpP, KOOPJIMHATHI TOYKH,
KOOpJMHATHl BEKTOpa, CyMMa BEKTOPOB, MPOU3BEACHNE BEKTOpa Ha
YHCII0, PA3I0KEHHE BEKTOpa Mo 0azucy, CKaJspHOE MPOU3BEICHHE,
BEKTOPHOE TIPOM3BENEHUE, YTroJd MeEXKIy BEKTOpaMH, YyMEHHE
UCIOJIb30BAaTh BEKTOPHBIM M KOOPIMHATHBIM METOJA Ul DPELICHHUs
TEOMETPUUECKUX 3alad H 3a1a4 JPYrux Y4eOHBIX TIPEIMETOB;
OIEpUpPOBaTh MOHATHAMM: MaTpuua 2x2 u 3X3, omnpenenuTenb
MaTpUIbl, FEOMETPUUYECKHI CMBICI ONPEAETUTENS;

- YMETh MOJEIUPOBATh peajbHbIe CUTYAI[MH Ha S3bIKE MAaTEMaTHKH,
COCTABJISATh BBIPAXKECHUS, YPABHEHMsI, HEPABEHCTBA U UX CHCTEMBI 110
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YCIIOBUIO  3aJa4yM, HCCIECNOBAThb  IIOCTPOEHHBIE MOJEIM C
UCIIOJIb30BaHUEM anmapara ayreOpsl, HUHTEPIPETUPOBATH
MIOJIyYEHHBIM pe3yJIbTaT; CTPOUTh MATEMaTUYECKUE MOJCIH C
IIOMOUIbIO TEOMETPUYECKUX MTOHATHI U BEJIMYHH, PEIIATh CBA3aHHBIC
C HUMHU IIPAKTHUYECKUE 3a/1a4U; COCTABIIATH BEPOSATHOCTHYIO MOJIENb U
UHTEPIPETUPOBATh IIOJYYEHHBI PE3yJIbTAT; PEIlaTh IPHUKIAIHBIC
3aa4d CpPEACTBAMHM MAaTEMAaTHYECKOIO aHajlu3a, B TOM YHUCIE
COLMAJIBHO-9KOHOMHUYECKOT0 U (PU3MUECKOr0 XapaKTepa;

- YMEHHUE BbIOMpATh MOAXOMALIMI METOJ JUIsl pelIeHMs 3aJauu;
NOHMMAHHE 3HAYMMOCTH MAaTE€MaTUKH B W3YyYEHUU IPHUPOAHBIX H
OOLIECTBEHHBIX IIPOLECCOB M SBJICHMUM; YMEHUE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHUE IIPUBOJIUTH
IpUMEPBl MATEMaTUYECKUX OTKPBITUH POCCHUCKOM W MHUPOBOU
MaTEMAaTHYECKON HAYKH

OK 02. Hcmonp3oBarh
COBpEMEHHBIC CpEJICTBA

MOKMCKa, aHalu3a U
MHTEpHpeTanuu
uH(popmanuy, 51
MH(pOPMalMOHHbIE
TEXHOJIOTUHU JUTs
BBITOJIHEHUS 3a1au
npo¢eCcCuOHAIBHON
JeSTeNbHOCTH

B 00/1acTH HIEHHOCTH HAYYHOT'O NO3HAHMS:

- c(hOopMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIET0O COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOTO Ha
uanore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B IIOJIMKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAaHUE SI3BIKOBOM M  YHUTATEIbCKOM
KYJIbTYPBI KaK CpeJICTBa B3aUMOJECUCTBUS MEXIY JIFOJAbMU
Y MO3HAHUS MUPA;

- OCO3HaHME LIEHHOCTH HAy4yHOM  JEATEIBbHOCTH,
TOTOBHOCTh OCYIIECTBISATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO JEATEIbHOCTh MHIWBUIYAIBHO U B
rpymre;

Osaanenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU

NMO3HABaTCJIbHBIMHU IICﬁCTBHSIMP[:

a) padora ¢ uHpopmanuei:

- BJAACTh HaBBbIKaMH TIOJTYYCHHA I/IHCbOpMaI_[I/II/I u3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIBHO
OCYIIECTBIISITh TOWCK, AaHallM3, CHUCTEeMaTU3alHI0 M
MHTEPIPETAINI0 HHPOPMAIIUU PAa3IMYHbIX BUJIOB U (HopM
IIPE/ICTaBIICHMS;

- yMeTh OIEPUPOBATH TOHATHAMHU: pAlUOHANbHAS (YHKIHS,
cTerneHHas (PyHKIUA, ToKa3aTenbHast PYHKIMS, CTeIIeHHAsT PYHKIIHS,
ngorapumuueckas (QyHKUMS, TpPUTOHOMETpUYECKHEe (YHKIUH,
oOpaTHble (YHKIMM; YMEHHE CTPOMTHh TpadUKU H3YYEHHBIX
(GYyHKIMHA, WCHOJB30BAaTh TpadUKH TPH U3YUYEHUH IIPOIECCOB H
3aBHCUMOCTEH, MPH PELICHUH 3aJau U3 IPyruxX y4yeOHBIX MPEIMETOB
W 3a/1a4 U3 peajbHON KU3HU; BBIpaXXaTh (OpMyJIaMu 3aBHCUMOCTh
MEXIY BEJIMYMHAMU;

- YMEThb ONEpUPOBATh MOHATUAMHU: TOXIECTBO, TOXIECCTBEHHOE
npeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CUCTEMbl YpaBHEHHUH U
HEpaBEHCTB, PaBHOCWJIBHOCTH YPaBHEHHI, HEPABEHCTB W CHUCTEM,
palnMoHalbHble, HppPalUOHANbHbBIE, IOKa3aTeJIbHbIE, CTEIECHHBIE,
JorapuPpMHUECKUE, TPHTOHOMETPHUYECKUE YPABHEHUS, HEPABEHCTBA U
CHCTEMBI; YMEHHE pellaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MOMOIIIBIO Pa3IMYHBIX MPHEMOB; pPelIaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C MapaMeTpoM; MPUMEHSATh YPABHEHUS, HEPABEHCTBA, UX
CHCTEMBI [UISI pEUICHHs MaTeMaTHYecKMX 3aJad ¥ 3a1ad W3
pa3nuyHbIX 001acTeil HAYKH U peabHOM KU3HH;

- yMmMerb CBOOONHO ONEPUPOBATH MMOHATHUSMH: JIBUKCHUE,
napajieNIbHbli  MEpeHoC, CHMMETpUsi Ha IJIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHME M0100Us, MOJO0OHBIE
(burypsl; ymMeHHe pacrio3HaBaTh paBHBIC U MOJOOHBIC (DUTYPHI, B TOM
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- CcO3/1aBaTh TEKCTHl B PAa3IUYHBIX (popMaTax ¢ yd4eTom
HasHayeHuss MWHPOpMamMU W IEJIEeBOH  ayAuTOpHH,
BbIOMpas ONTHMajJbHYI0 (opMy TpeAcTaBiICHUS U
BU3yaJIM3alluH;

- OLIEHUBATh JIOCTOBEPHOCTH, IETUTUMHOCT HH(OPMAIINH,
€e COOTBETCTBHE IIPAaBOBHIM M MOPAIbHO-3THYECKUM

HOpMaM;
- HUCIOJNB30BaThb  CpeACTBa  HMH()OPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOT Uil B pelieHnn

KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHH3aIlMOHHBIX
3aj1a4 ¢ coOroAeHeM TpeOOBaHUI SPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHHSI, TIPABOBBIX
M OTUYECKHUX  HOPM, HOpPM  HWHQPOPMAIMOHHON
0€301aCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUIHOCTH

qucie B MPHUPOJE MCKYCCTBE, apXUTEKTYpe; YMEHHE HCIIOJIb30BaTh
reOMETPUYECKUE OTHOILICHHS, HAXOUTh T€OMETPUYECKUE BETHYMHEI
(nmHa, yrous, miomiank, 00bEM) NpPU pEIICHUH 3aqad H3 JIPYTUx
y4eOHBIX IPEJMETOB U U3 PEaTbHOM JKU3HU

OK 03 IInanupoBats u
peann30BHIBATH
cOOCTBEHHOE
nmpoecCHOHAIBHOE U
JMYHOCTHOE Ppa3BUTHE,
MPEIIPUHIMATEIbCKYIO
JesITeIbHOCTD B
npo¢eCcCuOHATBHON
chepe, UCHOIB30BATH
3HaHUA N0 (PMHAHCOBOMU
IPaMOTHOCTH B
Pa3IUYHBIX KU3HCHHBIX
CUTYyaIHUSIX

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- chOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHWUS,
ATUYECKOTO MTOBE/ICHNUS;

- CHOCOOHOCTh OLIEHMBaTh CHUTYyalUI0 M IPUHUMATb
OCO3HaHHBIE pEIICHUs, OPHEHTHUPYSICh Ha MOpPAIbHO-
HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

- OCO3HaHME JTUYHOTO BKJIaJa B MOCTPOEHUE YCTOMYUBOTO
Oynmy1ero;

- OTBETCTBEHHOE OTHOIICHNE K CBOMM POJUTENSIM U (HIIN)
JIPYTHM 4JIE€HAM CEMBH, CO3JIaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATHS LIEHHOCTEW CeMEHHOW >KH3HU B
COOTBCTCTBHH C TpaAULIUAMU HAPOIOB Poccun

Osianenne YHUBEPCAIbHBIMU peryJIsITUBHBIMU
IeWCTBUSIMU .

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITEJIbHO  OCYIIECTBJSATh MO3HABATEIbHYIO
NeSTeNbHOCTh,  BBISBISATH  NPOOJIEMBI, CTaBUTh U

(dbopMynupoBaTh COOCTBEHHBIE 33/]a4H B 00pa30BaTEIbHOM
JESITeTIbHOCTH U )KU3HEHHBIX CUTYAIUSIX;

- YMETb OIICPUPOBATDH NOHATUAMH: PALITMOHAJIBHBIC, UPPALIUOHAJIBHEIC,

IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/ILIGCKI/Ie,
TPUTOHOMCTPUYCCKNEC YPABHCHUS U HCPABCHCTBA, UX CUCTEMBI,
- YMCTb OICpHUPOBATH TMOHATHAMHU: MHOTOI'PaHHUK, CCUCHUC

MHOTOrpaHHMKa, Ky0, mapajuienenumnes, npusma, nupamusa, Gurypa
U TMOBEPXHOCTh BpAallleHUs, [MWIMHAP, KOHYC, Iap, chepa, cedeHus
¢burypsl BpalleHus, IUIOCKOCTh Kacaromiascs cdepsl, LHUIMHIPA,
KOHyCa, IUIOIIAJb IOBEPXHOCTH MHpPAMUAbI, NPHU3MBI, KOHYCa,
HWINHApA, T[Jomans cdepel, 00beM KyOa, MNpSIMOYTOJIbHOTIO
napajuiefienuneaa, TupaMusl, TpU3Mbl, [UIMHAPA, KOHYyca, 1I1apa;
yMeHHue n300pakaTh MHOTOIPAaHHUKH M IOBEPXHOCTH BPAILCHUS, UX
CEUEHUs OT pPYKHU, C IOMOUIbIO UYEPTEKHBIX HHCTPYMEHTOB H
JJNIEKTPOHHBIX CPEJCTB; YMEHHUE pAaclo3HaBaTb CHMMETPUIO B
MIPOCTPAHCTBE; YMEHHE Paclo3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKH;
- YMETb OIEpPUPOBaTh NOHATHUAMU: MPSAMOYTOJbHas CHCTEMA
KOOpJAUHAT KOOPAMHATHI TOYKH, BEKTOp, KOOpPIAMHATBI BEKTOpA,
CKaJISIpHOE ITPOU3BEIECHUE, YTOJI MEXKY BEKTOPaMHU, CyMMa BEKTOPOB,
IIPOU3BEACHNE BEKTOPA HA YNCJIO; HAXOAUTh C TOMOILIBIO N3YYEHHBIX
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- CAMOCTOSITENIHO COCTABIIATH IJIAH PEHICHUS MPOOJIEMBI
C y4eTOM UMEIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTCHHUI;

- JlaBaTh OLIGHKY HOBBIM CHUTYyalUsIM; CIOCOOCTBOBATh
(OpMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW SPYAULIUU B
pasHbIX 00JacTAX 3HAHWH, MOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KyJIbTypHBIA YPOBEHB,

0) CaMOKOHTPOJIb.

- HCIIOJIb30BAaTh IpPHEMbl pe(pIEKCUU s OLEHKH
CUTYyalllH, BBIOOpA BEPHOT'O PEILICHMS;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHHUMATH
pELIEHNUs 10 UX CHWKEHUIO;

B) OSMOIMOHAJIbHBIA  MHTEUIEKT, MpeAnoarariui
Cc(OPMHUPOBAHHOCTH:!

- BHYTPEHHEW MOTHBAIMM, BKJIIOYAs CTPEMJIEHHE K
JOCTHKEHUIO Lelu u ycIiexy, OIITUMMU3M,

HWHUIUATUBHOCTb, YMCHUC I[€I>'ICTBOBaTI> NUCXO0Od1 U3 CBOUX
BO3MOKHOCTEI;

- OMIIAaTUM, BKJIOYasg  BO3MOXKHOCTh  IOHHMATh
OMOLMOHAILHOE COCTOSIHHE APYTHX, YYUTBIBATH €r0 IIPU
OCYIIECTBICHUM  KOMMYHHUKAIlUH,  CIOCOOHOCTh K
COYYBCTBHIO U COIICPCIKUBAHUIO,

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH
BBICTpanBaTh OTHOIIICHUS C ApyruMu JJYOAbMU,
3a00THUTHCA, IPOSBISITH HHTEPEC U Pa3peniaTh KOHPIUKTHI

(bopMyJ KOOPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSIHUE MEXKIY JBYMS
TOYKaMH

OK 04 3IddextuBHO
B3aMOJICHCTBOBAaTh H
paboTaTh B KOJJIEKTHUBE
M KOMaHJe

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH W
CaMOOIIPEIEIICHUIO;

- OBJIaJICHUE HAaBBIKAMHU Yy4eOHO-UCCIIEOBATEIHCKOMH,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

OBnazeHue  yHUBEpPCAJbHBIMU  KOMMYHHMKATUBHBIMU
JEACTBUSAMMU:

a) COBMECTHasl IeATETHbHOCTE:

- IOHUMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHHOM U
WHIUBUAYATHHON PabOTHI;

- IpUHHMATh LEIM COBMECTHOM  JEATEIIbHOCTH,
OpraHu30BbIBATh M KOOPAMHHUPOBATH JEWCTBUS IO €€

- YMETh OIEPUPOBATh MOHATUAMU: CIyYalHBII ONBIT U CIy4yalHOE
COOBITHE, BEPOSITHOCTH CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTH C UCIOJIB30BAHUEM TpapUUECKUX METOJIOB; IPUMEHSATh
(hOopMyIIBI CIIOKEHUSI M1 YMHOKEHUSI BEPOSTHOCTEN, KOMOWHATOPHBIE
¢bakTel U GopMyJIBl IPU PELICHUWU 337a4; OLEHHBATH BEPOSTHOCTD
peaIbHBIX COOBITUN; 3HAKOMCTBO CO CIy4YallHBIMU BEJIUYUHAMU;
yYMEHHUE IPUBOINUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMeTh CBOOOJHO OINEPUPOBATH IMOHATUSMH: CTEMEHb C LEIBIM
[IOKa3aTejaeM, KOpPEHb HATypalbHOM  CTENEHHU, CTENEHb C
palMOHAIBHBIM  IIOKA3aTeNIeM, CTENEHb C  NEHUCTBUTEIBHBIM
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JOCTHKCHMIO: COCTABJIATH IUIAH JIEWCTBUM, paclpenciarh
poliu ¢ Yy4YyeTOM MHEHHH y4YacTHHKOB, 0O0CYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

- KOOPIUHHUPOBATh M BBHINOJHATH PabOTy B YCIIOBHUSX
peaIbHOTO,  BHPTYallbHOTO W KOMOWHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILIECTBIIATH HO3UTUBHOE CTPATETHYECKOE TOBEICHHE B
pPa3IMYHBIX  CUTyallMsX, HPOSBISATH TBOPYECTBO U
BooOpakeHue, ObITh HHAITUATHBHBIM

0) npuHsTHE CeOS U IPYTUX JFOAEH:

- TIPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX JIIOJIEH MPpU
aHaJlM3e pe3yJIbTaTOB JIeATEIbHOCTH;

- MpU3HABaTh CBOE IPABO W NPABO JAPYTUX IJIOJCH Ha
OILIUOKHY,;

- pa3BHBaTh CIIOCOOHOCTh TMOHHMATh MHUpP C MO3UIUU
JPYTroro 4eIoBeKa

(BelecTBeHHBIM) TIOKa3aTeseM, Jorapudm 4nucia, CHHyC, KOCHHYC U
TaHT€HC MTPOU3BOJIBLHOTO YUCIIA;

- yMeThb CBOOOJHO OINEPHPOBATH MOHATHAMH: TpaduK (HyHKIHH,
oOpatHass (yHKOHSA, KOMIO3UIUSA (GYHKIWHA, JTHHEHHAS (QYHKINS,
KBaJpaTu4Has PyHKLUS, CTereHHast QYHKIMSA C LEJIbIM TI0Ka3aTeNeM,
TpUroHOMeTpuueckue GYHKIUH, OOpaTHbIE TPUTOHOMETPUUECKHE
(GyHKIMHU, MOKa3aTeNnbHas M Jorapudpmuueckas (QyHKIUH; yMEHUE
CTPOUTH Tpaduiku GyHKIUHA, BBITOJHATH TpeoOpa3oBaHus IrpauKoB
byHKIUH;

- YMETh UCIOJIb30BaTh rpaduku GyHKIUN A1 U3yUSHHs TIPOIIECCOB
¥ 3aBUCUMOCTEH NIPH peIIeHUH 3a1a4 U3 APYTUX YICOHBIX TPEAMETOB
U U3 peabHON >KU3HHU; BbIpaxaTh (OpMyIaMH 3aBUCHMOCTH MEXKIY
BEJINYMHAMU;

- YMeTh CBOOOJHO ONEpUPOBATH MOHSATHUSAMHU: YETHOCTH (YHKIIUH,
HePUOTUIHOCTh byHKIUMH, OTPaHUYEHHOCTh ¢byHKIMH,
MOHOTOHHOCTh (PYHKIMH, HauOosblliee U HaMMEHbIlIee 3HAUYCHUE
(GYyHKIMM Ha TPOMEXYTKE, yMEHHE TPOBOJHUTH HCCIIEOBAHUE
byHKIIY;

- YMETb UCIOJIb30BaTh CBOMCTBA U rpaduku QYHKIMHA IS peIieHus
ypaBHEHHIA, HEPABEHCTB M 33/1a4 C TapamMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOM IJIOCKOCTM MHOXKECTBA pPELICHUH ypaBHEHHUH,
HEPaBEHCTB M UX CUCTEM

OK 05 OcymiecTBisTh
YCTHYIO U MMHCbMEHHYIO

KOMMYHHKAITHIO Ha
roCy/1apCTBEHHOM
SI3BIKE Poccwniickoit
denepanii ¢ y4eTOM
0COOCHHOCTEH
COLIMAJILHOT'O 31
KyJIbTYPHOTO
KOHTEKCTa

B o6s1acT 3cTeTHYECKOr0 BOCIIUTAHHUSA:

- ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUAs ICTETHKY
OblTa, HAyYHOTO U TEXHUYECKOTO0 TBOpPYECTBA, CIOPTA,
Tpy/a ¥ OOLIECTBEHHBIX OTHOIICHUH;

- CHOCOOHOCTH BOCHPUHHMMATH  Pa3IMYHbIE  BH/JIBI
UCKYCCTBa, TPAaJULUU WU TBOPYECTBO CBOEr0 M APYTUX
HapoJOB, OUIyIIaTh AMOLIMOHAIBHOE  BO3JEHCTBUE
HCKYCCTBa,

- YOeKIEHHOCTb B 3HAYUMOCTH JIJIsl TMYHOCTH M 001IIecTBa
OTE€YECTBEHHOIO WU MMPOBOIO MCKYCCTBA, 3THHUYECKHX
KyJbTYPHBIX TPaJAULIUNA U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTb K CaMOBBIDAKEHHIO B Pa3HBIX BHAX
HCKYCCTBA, CTPEMJIEHUE MPOSIBIIATH KAUYECTBA TBOPUYECKOM
JIMYHOCTH;

- YMeTh ONEepHUpoBaTh NOHATHUIAMHU: CpeAHee apudmMeTudeckoe,
Me/lnaHa, HauboJIbllee U HAaUMEHbIIIee 3HaUeHMsI, pa3Max, IUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE YHCJIOBOrOo Habopa; yMeThb H3BIIEKaTh,
UHTEpIPETUPOBaTh WHGOPMALMIO, NPEACTABICHHYI0 B Ta0IMIaX,
auarpammax, TIpaduKkax, OTpaKalllyld CBOMCTBa  pealbHbIX
MIPOLIECCOB M SIBIICHH; MPENCTaBIATh MHPOPMALHUIO C TOMOIIBIO
TaOJIUIl U JAWarpaMM; MCCIEI0BaTh CTaTUCTHYECKHE JAaHHBIE, B TOM
quciae C MpPUMEHEHHEeM TrpaduyeckKuxX METOJOB U 3JIEKTPOHHBIX
CPEJICTB;

- YMETb OIIEpUPOBATh IOHATUAMM: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, JBYI'PAHHBIA YrOJ, CKPEIIMBAIOLIUECS MPSIMBIE,
MapaJUICIbHOCTh U IEPIEHIUKYISIPHOCTh IPSAMBIX M IIOCKOCTEW,
YOl MEXIy NPAMBIMU, YTOJI MEXAY HMPSMON U IIIOCKOCTBIO, YIOJI
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OsBnageHue
NEUCTBUSIMU:
a) obmeHue:
- OCYIIECTBIIATh KOMMYHHKAIIMH BO BCEX chepax KU3HHU,
- pacno3HaBaTh HeBepOaldbHBIE CpeICcTBa OOIIEHUS,
MMOHUMATh 3HAYCHHE COLMAJIBHBIX 3HAKOB, PAcCIO3HABATh
MPEANOCHUIKA  KOH(MIUKTHBIX CUTyallud H  CMST4arh
KOH()JIUKTHI,

- Pa3BEepHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C
HCIIOJIb30BAHHUEM SI3IKOBBIX CPEACTB

YHUBCPCAJIbHBIMU KOMMYHHUKAaTHBHBIMU

MEXIy IUIOCKOCTSMH, pPACCTOSHME OT TOYKH 1O IUIOCKOCTH,
paccTOosIHUE MEXy NIPSAMBIMH, PACCTOSTHUE MEKIY MJIOCKOCTSAMU;

- YMETb HCHOJB30BaTh MPHU PELICHUM 3a]a4 W3y4eHHbIC (aKThl U
TEOpEMbl IUIAHUMETPHM; YMEHHE OLEHMBATh pa3Mepbl OOBEKTOB
OKPY’KaIoILero Mupa

OK 06 IIposBisath
IpaKIaHCKO-
MaTPpUOTHUECKYIO
MTO3HIIUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE ITOBEICHUE
Ha OCHOBE
TPaAULIMOHHBIX
001IIeUeI0BeYeCKUX
IIECHHOCTEH, B TOM YHCIIE
c y4ETOM
rapMOHH3ALUU
MEKHAIIUOHAJIBHEIX U
MEXKPEJIUTUO3HBIX
OTHOIIICHHH,
MPUMEHSITh CTaHAAPTHI
AHTUKOPPYIIIHOHHOTO
IIOBEICHUS

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHICKOW TPakIaHCKOMN
WJIEHTUYHOCTH;

- LIEJICHANpPABICHHOE pa3BUTHE BHYTPEHHEH MO3UIUU
JIMYHOCTH HA OCHOBE AYXOBHO-HPABCTBEHHBIX LIEHHOCTEN
HaponoB Poccuiickon ®enepanuu, HUCTOPUYECKHX H
HAI[MOHATILHO-KYJIbTYPHBIX ~ Tpaguluii, QopMUpOBaHUE
CUCTEMbI 3HAUMMBIX 1IEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYILHUOHHOIO MHUPOBO33PEHUS, IPABOCO3HAHUS,
9KOJIOTUYECKON KYJIBTYpPbI, CHOCOOHOCTH CTaBUTH IEIH U
CTPOUTD KU3HEHHBIE IJIAHBI;

B yactu rpakaaHcKoro BOCIIUTaHUS:

- OCO3HaHUE CBOUX KOHCTUTYLIMOHHBIX TIpaB H
00s13aHHOCTEH, yBaXKEHHE 3aKOHA U TIPAaBONOPS/IKA,;
- MIPUHSATHE TPaIUIIMOHHBIX HAI[MOHAJILHBIX

00IIeueI0BEYECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTb IIPOTUBOCTOSITH WJEOJOTUU JKCTPEMH3MA,
HallMOHAIU3Ma, KCceHOPOOWH, JUCKPUMHUHALMMU IO
COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM HAIMOHAIBHBIM
MpU3HAKaM;

- TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTH B
MHTEpecax TIpaxJaaHCKoro oOIecTBa, ydacTBOBaTh B
caMOyIIpaBJIieHMH B 0011e00pa3oBaTeIbHON OpraHU3aluu
U JIETCKO-IOHOIIECKUX OpPTaHU3alUsIX;

- YMEHuEe B3aUMOJEHCTBOBAaTH C
UHCTUTYTAaMU B COOTBETCTBHHM C

CoMaJIbHbIMH

ux  (HyHKIUIMU

- YMETb OIIEpUpPOBATh IOHATHUAMM: IPSIMOYIOJIbHAsI CHUCTEMA
KOOpAMHAT KOOPAMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE ITPOU3BEICHHE, YTOJI MEXK1y BEKTOPAMH, CyMMa BEKTOPOB,
IIPOM3BENIEHNE BEKTOPA Ha YUCIIO; HAXOAUTh C TOMOLIBIO N3YYEHHBIX
(hopMyJT KOOPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSIHIE MEXKITY JBYMS
TOYKAMH;

- YMEThb BBIOMPATh MOAXOJAIIMM M3YYEHHBIH METOH JUIsl pEeIIeHUS
3aJa4y, paclo3HaBaThb MaTeMaTH4ecKue (GakTbl U MaTeMaTHYeCKHe
MOJIENTM B MPHUPOAHBIX M OOLIECTBEHHBIX SIBJIECHUSX, B HCKYCCTBE;
yMEHUE IPUBOJUTL  IPUMEPBl  MATEMAaTUYECKUX  OTKPBITHH
POCCUICKON M MUPOBOM MaT€MAaTHYECKOW HAYKH;

- YMETb OIEPUPOBATH MOHATHUAMU: CIIyYalHBIM ONBIT U CIy4alHOE
cOOBITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTH C UCIOJIb30BAHUEM IpapUUECKUX METOO0B; IPUMEHATh
(hopMyIIBI CIIOKEHUSI M YMHOKEHHUSI BEPOATHOCTEHW, KOMOMHATOPHBIE
¢bakTel U (GopMyJBl IPU PELICHUWU 337a4; OLEHHBATH BEPOSTHOCTD
pEeaIbHBIX COOBITUH; 3HAKOMCTBO CO CIy4YallHBIMHM BEIMYHMHAMU;
yYMEHHUE IPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX
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Ha3HAYeHWEeM; - TOTOBHOCTh K
BOJIOHTEPCKOM AESITETbHOCTH;
MaTPUOTHIECKOTO BOCTIMTAHHUS

- c(hOpMHUPOBAHHOCTh  POCCHMCKON  IpakIaHCKOM
UJCHTHYHOCTH, TMATPUOTU3MA, VYBAKCHHUS K CBOEMY
HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH mepea PoauHoM,
ropIOCTA 3a CBOM Kpa#, cBOO PoauHy, CBOM S3BIK M
KyJbTYpY, MPOILUIOE U HACTOSIIEe MHOTOHAIIMOHATIHLHOTO
Hapopa Poccus;

- IEGHHOCTHOE OTHOIICHHE K TOCYIapPCTBEHHBIM CUMBOJIaM,
HMCTOPUYECCKOMY M TIPUPOTHOMY HACIICIUIO, TaMSTHUKAM,
TpaauuusaM Hapos1oB Poccun B Hayke, HCKyCCTBE, CIIOpPTE,
TEXHOJIOTHUSIX U TPY/C;

- ujeiHas yOeXIEHHOCTb, TOTOBHOCTb K CIYXCHHIO H
3amurte OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CyIb0Y;
OCBOEHHBIE 00YYAIOIIUMHUCA MEXIPEIMETHbIC TOHITHS U
VHUBEpCAIbHBIC Y4YeOHBIC JCUCTBHS (pPETyJSITHBHBIC,
M03HABATEIbHbBIC, KOMMYHHKATHBHBIE);

- CIIOCOOHOCTh WX HCIIONIb30BaTh B IO3HABATEIbHOW U
COIMAIBHON TPAKTHUKE, TOTOBHOCTh K CAMOCTOSITEIHbHOMY
TUTAHUPOBAHHIO u OCYILECTBJIEHUIO yueOHOi
NeSTeTbHOCTH, OPTaHU3alUA YIYEOHOTO COTPYTHUYECTBA C
MeJarornyecKUMU COTPYJHUKAMU W CBEPCTHHUKAMH, K
Y4acTHIO B MMOCTPOCHUHU WHIUBUAYATBHON
MO3HABATEBHON TPACKTOPHUU;

- OBJIAQJICHUE HaBBIKAMH Y4YeOHO-HCCIIEA0BATEIbCKOM,
MIPOEKTHOM ¥ COIMANILHOM JIeATETHbHOCTH

TyMaHUTapHOH U

OK 07 CogeiicTBOBaThH

COXpaHECHHIO
OKpYyXarliel  cpemsl,
pecypcocOepekeHHIO,

NPUMEHSTh 3HAHUS 00
NU3MCHCHHUAX KJIIMMATa,
MMPUHITHUIIBI
OepeKIMBOTO
POM3BOJICTBA,

- HE€ TIpUHUMATh JCUCTBUA, MPUHOCAILIUE BpEX
OKpYKarolleu cpee;

- yMETh IIPOTHO3UPOBATH HeOIaronpusITHbIE
9KOJIOTUYECKHE MTOCJIEICTBHS MpEATPUHUMAEMBIX
JNEUCTBUMN, IPEAOTBPALATh UX;

- pacmIMpUTh ONBIT JEATEIBHOCTH 3KOJIOTMYECKOU
HaIlpaBJICHHOCTH;

- YMETh ONepUPOBATh MOHATHIMHU: (PYHKLUS, HEMPEphIBHAS (PYHKIINS,
MPOU3BOJIHAS, TNEpBOOOpa3Has, OMPEIENIEHHBIM HHTErpaj; yMeTb
HaXOJUTh MPOU3BOJAHBIE DSJEMEHTAapHBIX (DYHKIUH, HCIONB3YS
CIpaBOYHbIE MaTepuajbl; MCCIEN0BaTh B MPOCTEHIIMX CIydasx
(YHKIIMM Ha MOHOTOHHOCTb, HAXOJUTh HauOOJbIINE U HAUMEHbILINE
3HaueHusT  (QYHKIHUM; CTPOUTh TrpapUKd  MHOTOWIEHOB C
HCIIOJIb30BAHUEM allapaTa MaTeMaTH4YECKOI0 aHaJIu3a; MPUMEHSITh
IIPOU3BOJIHYIO IIPU PELICHUH 33]a4 Ha IBM)KEHUE; pelIaTh IPaKTUKO-
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3G PEeKTUBHO
JIENCTBOBATH
YpE3BbIYANHBIX
CUTyaLUsAX

- pa3pabarbIBaTh IJIaH PEIICHHUS MPOOJIEMBI C Y4ETOM
aHaJIM3a UMEIOIIMXCA MATepUaIbHbIX U HEMAaTepUaIbHBIX
pecypcos;

- OCYLIECTBJISTh LIEJICHANPABICHHBIM IIOMCK IE€pPeHoca
CPeACTB U CHOCOOOB JEHCTBHS B MNpOo(hecCHOHAIBHYIO
cpeny;

- yMETb [EPEHOCUTh 3HAaHUSA B II03HABATEJIbHYIO U
MIPAKTUYECKYIO0 00JIACTH KUZHEEATEIIbHOCTH;

- IpeJiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJEH C O3UIUU
HOBU3HBI, OPUTMHAIILHOCTH, IPAKTUYECKON 3HaYnMoCTH4
- J1aBaTb OLEHKY HOBBIM cuTyauusiM. BHocuth
KOPPEKTUBBI B JIESATEIIBHOCTh, OLEHUBATH COOTBETCTBHE
PE3yJIbTATOB LIEJSIM

OpPHEHTHUPOBAHHBIC 337a4 HAa HANOOJIBIINE K HAUMEHbBIINE 3HAYCHUS,
Ha HaXOXJICHHE IyTH, CKOPOCTH U YCKOPEHHS;

- yMEThb ONEpUPOBATh MOHATUSMH: JBM)KEHHE B IIPOCTPAHCTBE,
nofo0HbIe (QUTYpBl B IMPOCTPAHCTBE; HCIIOIB30BAaTh OTHOLICHHUE
TUTOIIAJICH IIOBEPXHOCTEH U 00bEMOB MOA0OHBIX (DUTYD P PELICHUN
3ajay;

- yMETh BBIYUCIATH TE€OMETPUYECKHE BEIWYHMHBI (IUIMHA, YTOI,
wIonaas o0beM, IJIOMAAb HOBEPXHOCTH), HCHOJIb3Ys H3Y4YECHHBIC
(hOpMYyJTBI 1 METOJIBI

IIpodeccuonanbHbIEe KOMIIETEHIIMH

Buapl gesiTeJIbHOCTH

HpO(l)eCCI/IOHaJIbeIe KOMIIETCHIUH, COOTBCTCTBYIOIIIMEC BUAAM NEATCIbHOCTH

DKCIuTyaTanus

aBTOMATU3MPOBAaHHBIX
(MH(pOPMAIIMOHHBIX) CUCTEM B
3aLUIICHHOM UCIIOJIHEHHH:

HUCITIOJTHCHHUH.

[IK 1.1. ITpou3BoauTh YCTAaHOBKY U HACTPOMKY KOMIIOHEHTOB aBTOMAaTU3UPOBAaHHBIX (MH()OPMAIIMOHHBIX) CUCTEM B
3alIUILEHHOM MCIIOJTHEHUH B COOTBETCTBHHM € TPEOOBAHUSIMU HKCIUTyaTallMOHHON IOKYMEHTAINH;

[IK 1.2. AaMUHHCTpUPOBATh NPOTPaMMHBIE U POTPAMMHO-aNapaTHbIE KOMIIOHEHTHl aBTOMATU3UPOBaHHON
(uH(OPMAIIMOHHON) CUCTEMBI B 3aLIUIIECHHOM HCIIOJHEHUH.

IIK 1.3. O6ecneunBarh OecriepedoitHy 0 pad0OTy aBTOMAaTU3UPOBAHHBIX (MH(GOPMAIIMOHHBIX) CUCTEM B 3aIIUIIIEHHOM
HCTIOJIHEHUH B COOTBETCTBUHU C TPEOOBAHUSAMH 3KCILTyaTallMOHHOMN TOKYMEHTALINH.

I1K 1.4. OcyuiecTBiATh MPOBEPKY TEXHUUECKOTO COCTOSHUS, TEXHUUECKOE 00CITYKUBAHUE U TEKYIIHI PEMOHT, YCTPaHSTh
OTKa3bl U BOCCTAHABJINBATh pabOTOCIIOCOOHOCTh aBTOMATU3UPOBAHHBIX (MH(POPMAIIMOHHBIX) CUCTEM B 3aLMIIECHHOM

CpeICTBaMUu:

3amuTa HHGOpMaUH B
aBTOMATU3MPOBAaHHBIX
CUCTEMax MPOTPaMMHBIMU U

uH(popmManuu,

uH(popManuy,

anmnapaTHBIX CPEJCTB,

[IK 2.1. OcymecTBasTh yCTAHOBKY U HACTPOMKY OTAEIBHBIX POIPAMMHBIX, IPOTPAMMHO-AIIIAPATHBIX CPEICTB 3aIUTHI

[IK 2.2. ObecnieunBaTh 3aIUTy HHPOPMAIIMK B aBTOMAaTU3UPOBAHHBIX CUCTEMAX OTAEIbHBIMH MPOTrPaMMHBIMU,
[IPOrpaMMHO-aNNapaTHBIMUA IIPOrpaMMHO-AMIAaPATHBIMU CPEACTBAMY,
I1K 2.3. OcyuiecTBiaTh TECTHPOBAHUE PYHKIMH OTAEIBHBIX MPOTPAMMHBIX U IPOrPaMMHO-AMIMAPATHBIX CPEACTB 3allIUTHI

IIK 2.4. OcymiecTBasaTh 00pabOTKy, XpaHEHHE U Tiepeiady HHPOPMaIMA OTPaHUYEHHOTO JOCTYTIA;
[IK 2.5. YanuroxaTs HHGOPMAITUIO U HOCUTEIH HHPOPMAIIUH C UCTIOIH30BAHUEM MTPOTPAMMHBIX U MPOTPAMMHO-
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1K 2.6. OcyuiecTBIsTh pETUCTPAIIMIO OCHOBHBIX COOBITHI B aBTOMATU3UPOBAHHBIX (MH(POPMALIMOHHBIX) CUCTEMAaX, B TOM
qHCJIe ¢ UCI0JIb30BAaHUEM IPOTPaMMHBIX M IIPOrpaMMHO-AIIAPATHBIX CPEJICTB OOHAPYKEHUS, IPEAYIPEXKICHUS U
JIMKBMJIALIMU MOCJIE/ICTBUN KOMIIBIOTEPHBIX aTaK.

3amuTa nHpOpMaIUn
TEXHUYECKUMH CPEJICTBAMU:

I1K 3.1. OcyuiecTBiATh yCTaHOBKY, MOHTaX, HACTPONKY M TEXHHYECKOE 00CITy)KMBaHHE TEXHUUECKUX CPECTB 3alllUThI
nH(pOpPMAIUU B COOTBETCTBHHU C TPEOOBAHUAMH HKCILTYyaTalIMOHHON TOKYMEHTAIUH,;

1K 3.2. OcyuiecTBIATh SKCIUTyaTaUI0 TEXHUYECKUX CPEJICTB 3alUThI HH(OPMAIIMU B COOTBETCTBUH C TPEOOBAaHUSIMU
JKCIUTyaTallMOHHOW TOKYMEHTALUH;

1K 3.3. OcyuiecTBiATh U3MEPEHUE MAPAMETPOB MOOOUHBIX AJIEKTPOMATHUTHBIX U3IYYCHUN U HABOJIOK, CO3/1aBaEMBbIX
TEXHUYECKUMH CPEJCTBAMU 00pabOTKU MH(POPMAIIMK OTPAHUYEHHOTO JI0CTYTIA,

I1K 3.4. OcyuiecTBiATh U3MEpPEHUE MapaMeTPOB (POHOBBIX HIYMOB, a TakKe (PU3MUECKUX TOJIEH, CO31aBaEMbIX
TEXHUYECKHMH CPEJICTBAMU 3alIUTHl HHPOPMAIUH,

I1K 3.5. Opranu3oBsIBaTh OT/AEIbHBIC PA0OTHI O (HHU3HUECKO 3a1mTe 00BEKTOB HH(POPMATH3AIUH.




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI
0/1.04 MATEMATHUKA

2.1. O0beM JUCUUIJIMHBI U BUJbI Y4e0HO# padoThl

. O0bvem B
Buj yueOHoii padoThl
yacax
O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JUCHHUILINHBI 340
BT. 4.:
OcHoBHoOE coepraHue 278
BT. U..
TEOPETHYECKOE 00yUeHre 220
MPAKTUYECKHUE 3aHATHS 58
IIpodeccuonaIbHO-OPMEHTHPOBAHHOE co/lep:KaHMe (coep:KaHHe NPHKJIATHOIO 56
MOLyJIsl)
BT. U..
TeopeTHyYecKoe 00ydeHue
MPAKTUYECKHUE 3aHITHS 56
NuauBuayadbHbIH IPOEKT HeT
IIpomexyTounasi arrecranus (1uddepeHuMpPOBAHHBIN 3a4eT) 6
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2.2. TemaTu4yecKMid IJIAH U COeP:KAHNE Y4eOHOM JUCUUIIJINHBI

HaumenoBanue Coaepixanue yueOHOro MmaTteprasia (0OCHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3iesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHI) 4acoB KOMIIeTEHIIU U
OcHoBHoOe coep:kaHue

Paznean 1. IloBTOpEHHE Kypca MAaTeMAaTHKH U3 OCHOBHOM IIKOJIbI 20

Tema 1.1. Llean n Copepxkanne yaeOHOT0 MaTepuaa

3a/1a4M MATeMaTUKH bazoBble 3HaHUE ¥ yMEHUS IO MaTEMAaTUKE B MPOPECCUOHANBHOMN T MOBCEAHEBHON 5

NPH OCBOCHUM JeSITENIbHOCTH

CHENHATbHOCTH KomOnHnpOBaHHOE 3aHATHE

Tema 1.2 Yucaa u Coneprxkanue y4eOHOro Marepuania

BBIYMCJICHHS. JleWicTBUS HAJ| TOJIOKUTENLHBIMU M OTPUIATEIBHBIMH YHCIAMH, OOBIKHOBEHHBIMH U

Boipakenus u JECATUYHBIMH IPOOSIMHU. 2

npeodpa3oBaHusA JIeWicTBUS CO CTENEeHSIMHU, (OPMYITBI COKPALICHHOTO YMHOXKECHHUS OK 01; OK 02;
KomM0uHrpoBaHHOe 3aHsATHE OK 03% OK O4f

Tema 1.3. 'eomerpus | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue NPUKIAOH020 MOOYs) OK %5}’(35 06

HA IJIOCKOCTH Buap! mutockux ¢uryp u ux miomnaab 2 K 1.1° TIK 1.2°
[IpakTHKO-OPUEHTUPOBAHHBIE 33/1a4U B KypCe T€OMETPUHU Ha IIJIOCKOCTH K 1’ 3f K 1’ 4f
[pakTHYECKOE 3aHSTHE K 2' 1f K 2'2f

Tema 1.4. Coneprxanne yueOHOr0 MaTepuana K 2.3 TIK 2 4-

IIpouenTHbIC [IpocThie MPOLIEHTHL, pa3Hble cI0coOb! MX BbluucaeHHsl. ClI0KHbIE MPOLIEHTHI 4 K 2. 5; MK 2.6;

BbIYUCJIEHUS [IpakTnueckoe 3anaTne IK 3.1; TIK 3.2:

Tema 1.5. YpaBuenus | CoxepxaHue yueOHOro Marepuaa 11K 3.3; 11K 3.4;

1 HEpPaBEeHCTBA JIuHeliHble, KBaJIpaTHBIE, IPOOHO-JIMHEHHbIE YpaBHEHHSI U HEpaBeCTBa 2 IIK 3.5.
[IpakTHueckoe 3aHsATHE

Tema 1.6. Cucremsl Conepxanue yueOHOro MaTepuasa

YPaBHEHUI U CriocoOsl pelieHus: CUCTeM JTUHEHHBIX ypaBHeHUH. [TonsTus: matpuna 2x2 u 3x3,

HepaBecTB onpeaenuTenb MaTpuibl. Meron ["aycca. CucteMbl HEMMHENHBIX YypaBHEHU. CHCTEMBI 6
HEPaBEHCTB
KoM0OuHMpoBaHHOE 3aHSATHE

Tema 1.7. Bxognoi Conepxanue yueOHOro MaTepuasa 5

KOHTPOJIb

Brruucnenust u npeobpa3oBanus. Y paBHEHUS U HepaBEeHCTBA. [ eoMeTpus Ha MIIOCKOCTH
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KonTtponbHast pabota

Paznen 2. IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE 20
Tema 2.1. OcHOBHBIE Copepxanne yueOHOro MaTepuana
NOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE MTOHATHS (TOUKA, PsIMasi, MJIOCKOCTh, IPOCTPAHCTBO).
cTepeoMeTpHUH. OcHoBHbIE akCMOMBI cTepeoMeTpui. [lepecekatromiyecs, napaiebHble U CKPEIIUBAIOIINUECS 2
PacnoJioxenne npsimble. OCHOBHBIE MPOCTPAHCTBEHHbBIE (DUTYPBHI.
NPAMBIX M IVI0CKOCTeH | KoMOMHMPOBAHHOE 3aHATHE
Tema 2.2. Coneprkanue ydeOHOro MaTepuasia
IMapaneJbHOCTH [TapannensHbie npsmas u mwiockoctb. Onpenenenue. [Ipusnak. CBoiicTBa (C 10Ka3aTEIBLCTBOM).
NPSIMBIX, IPSIMOM 1 [Tapannensubie miockoctu. Onpenenenue. [Ipuznak. CBoiicTBa (C J0KA3aTEIBCTBOM). 6
IIOCKOCTH, Terparap u ero snementsl. [lapannenenunesn u ero aneMeHTsl. CBOKWCTBA TPOTUBOMOIOKHBIX
ILIOCKOCTENH rpaHel U auaroHasnel napauienenunena. Ilocrpoenne ceuenunii. Pemenne 3anay.

KomM0uHrpoBaHHOE 3aHATHE
Tema 2.3. Copepxanne yaeOHOro MaTepuaa
HepnenaukyasapraocTsb | [lepnenaukynspHsie npsmele. [lapannenbHubie npsMble, NEPHeHIUKYISPHbIE MITOCKOCTH.
NPAMBIX, IPAMOH U [Ipu3Hak nepneHaAuKyJISIPHOCTH IPSIMOU U IIIOCKOCTH. JlokazaTenscTBo. [leprienukyisap u 2
IIOCKOCTH, Haki1oHHas. [lepnennukynspHsle miaockocTy. [Ipu3Hak nepneHmKyIspHOCTH IIOCKOCTEH.
IJI0CKOCTel JlokazarenbcTBO. PaccTOssHUSI B IPOCTPAHCTBE

KomOuHupoBaHHOE 3aHATHE
Tema 2.4. Teopema o Coneprxkanue y4eOHOro MaTepuana
Tpex Teopema o Tpex nepneHaAuKyIgpax. JlokazaTeabcTBO. YToa Mexy NpsIMOi U MIIOCKOCTBIO. 4
neprneHIuKyJsipax Yroa Mexay MI0CKOCTSIMU

KoMOuHMpoBaHHOE 3aHSATHE
Tema 2.5. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M0OOYIs)
IHapannenabHsble, Axcuomsl crepeoMmeTpud. [lepneHuKyaspHOCTD MPSIMOM U TUNIOCKOCTH, MApaJUIEIbHOCTD ABYX
NnepneHauKyJIsIpHbIe, NPSIMBIX, MEPIEHIUKYIISPHBIX MIOCKOCTH, HEPIEHIUKYISIPHOCTD IIIOCKOCTEH 4
CKpeluBaommecs
npsMbIe. [IpakTudeckoe 3aHaTHe
Tema 2.6. Pemienue Conepxanue yueOHOro MaTepuasa
3agay4. [IpsimMble u PacnosnoxeHnne npsMbIX U IUIOCKOCTEH B pocTpaHcTBe. [lepneHuKynspHOCTb U
INIOCKOCTH B MapajuIebHOCTh NMPSAMBIX U IIockocTel. CKperuBaronyecs npsiMbie 2

NPOCTPAHCTBE

KontponbHas pabota

OK 01; OK 02;
OK 03; OK 04;
OK 05; OK 06;
OK 07
IIK 1.1; TIK 1.2;
IIK 1.3; IIK 1.4;
IIK 2.1; TIK 2.2;
IIK 2.3; TIK 2.4;
IIK 2.5; TIK 2.6;
TIIK 3.1; IIK 3.2;
IIK 3.3; IIK 3.4;
IIK 3.5.




23

Pa3znen 3. KoopanHaThl 4 BEKTOPbI 16
Tema 3.1. lekapToBbl | Conepkanue ydeOHOr0 MaTepuasa
KOOP/JAUHATHI B JlexapToBbl KOOpMHATHI B IpocTpaHcTBe. [IpocTeiiue 3anaun B koopauHarax. Paccrosinue
NPOCTPAHCTBe. MEXJ1y ABYMS TOUYKaMHU, KOOPJIUHATHI CEPEIUHBI OTPE3Ka
Paccrosinue Mmexny 4
ABYMSI TOUYKAMHU.
Koopaunartsi
cepeMHbI 0TPe3Ka Komb6unupoBanHoe 3ansrue
Tema 3.2. BekTopbl B Copepxanne yaeOHOro MaTepuaa
NPOCTPAaHCTBE. YT0JI Bexkropsl B mpoctpancTBe. Cl10XKEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA Ha YHCIIO. OK 02; OK 03;
MEXK1Y BEKTOpaMH. Kommianapusie BekTopsl. CraisipHOE MTPOU3BEICHHE BEKTOPOB. Paszoxenue BekTopa o Tpem OK 04; OK 07
CxaasipHoe HEKOMILIaHAPHBIM BeKTOpaMm. KoopamHaThel BEKTOpa, CKaIsIpHOE IPOU3BEICHUE BEKTOPOB B 6 K 1.1; I[IK 1.2;
Npou3BeIeHne KOOPAMHATAX, YTOJI MEK/ly BEKTOPaMH, YIOJI MEXKIY NPSAMON U INIOCKOCTBIO, YTOJI MEKIY [IK 1.3; IIK 1.4;
BEKTOPOB TJIOCKOCTSIMU. YpaBHEHHUE MJIOCKOCTH. [ '€OMETpUUECKUI CMBICI ONTpEAeauTeNst 2X2 IIK 2.1; TIK 2.2;
KomOuHMpOBaHHOE 3aHATHE T1IK 2.3; IIK 2.4;
Tema 3.3. IIpaktuxo- | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue NPUKIAOH020 MOOY) IIK 2.5; IIK 2.6;
OpHEHTHPOBAHHDIE KoopauHaTHas II0CKOCTh. BBIMUCIIEHHE pacCTOSHMIA M TIIOIAIEH Ha IIOCKOCTH. IIK 3.1; TIK 3.2;
32Ja4H Ha KosidecTBeHHbIE pacueThl 4 K 3.3; TIK 3.4;
KOOPIHHATHOI IK 3.5.
IIOCKOCTH [IpakTnueckoe 3aHsATHE
Tema 3.4. Pemienue Copep:xanne yueOHOT0 MaTepHana
3aaa4. Koopaunarel m | JlekapToBBI KOOPIUHATHI B TPOCTpaHCTBE. BekTopsl B ipocTpancTBe. ClloKeHNE U BEIYUTAHUE
BEKTOPBI BEKTOPOB. Y MHOKE€HHUE BEKTOpa Ha uncio. Kommianapusie BeKTopbl. CKanspHoOe
MIPOM3BEICHNE BEKTOPOB. PaznokeHue BeKTopa Mo TpeM HEKOMIUTAHAPHBIM BEKTOPAM. 5
[Ipocreitmune 3agauu B koopanHaTax. KoopauHaTtsl BEKTOpa, pacCTOSHUE MEKY TOUKAMH,
KOOpPJMHATBI CEPEIMHBI OTPE3Ka, CKATSIPHOE POU3BEICHIE BEKTOPOB B KOOPIMHATAX, YTOJI
MEXJ1y BEKTOPaMH, YIOJl MEKY NPSIMOM U IJIIOCKOCTBIO, YTOJl MEKY MIIOCKOCTSIMHU.
KonTponbHas pabota
Pa3znen 4. OcHoBbI TpUroHoMeTpun. Tpuronomerpuyeckue GyHKunu 40 OK 01; OK 02;
Tema 4.1. Conepskanne yuebHOro MaTepuana OK 03; OK 04;
Tpuronomerpuyeckune | Paguannas mepa yria. [IoBopoT Touku BOKpyT Hauana koopauHat. OnpezaeneHue CuHyca, 4 OK 05; OK 06;
QyHKIMH KOCHMHYCA, TAHT€HCA M KOTAHT€HCa. 3HAKU CHMHYCa, KOCHHYCA, TAHTEHCa M KOTAHTEHCa 110 OK 07
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NMPOU3BOJILHOIO YIJIa,
gyucja. Paaguannas n
rpajycHasi Mepa yrJja

YCTBCPTAM. 3aBUCHMOCTh MCXKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM U KOTAHI'CHCOM OOHOTI'0 U
TOI'0 K€ yrIija

KoMOnHMpOBaHHOE 3aHITHE

Tema 4.2 OcHOBHBIE
TPUTOHOMETPUYECKHE
TOxKAecTBA. DOpMYJIbI
NnpuBeIeHUs!

Copepxanue yueOHOro MaTepuaa

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC YIJIOB Ol U — (L.
DopMyJIbl IPUBEACHUS

KoMOnHMpOBaHHOE 3aHATHE

Tema 4.3. Cunyc,
KOCHHYC, TAHI'€HC,
KOTAHI'€HC CYMMBI H
Pa3HOCTH ABYX YIJIOB.
Cunyc, kocunyc
JABOWHOIO yrJia.
DopMyJabl
IOJIOBMHHOIO yIJIa

Copep:xanue yueOHOro MaTepuana

CyMmMma 1 pazHocTh cuHycoB. CymMMa M pa3HOCTb KOCUHYCOB. CUHYC U KOCUHYC JBOMHOTO yrJja.
dopmyiel ToJIOBUHHOTO yTia. [IpeoOpa3oBanre CyMMBbI TPUTOHOMETPUUYECKUX (PYHKIIHHA B
MIPOU3BE/ICHNE U MPOU3BEICHHS B CyMMYy. BhIpaskeHue TpuronoMeTpuiyeckux GyHKIUN yepes3
TaHTe€HC TTOJIOBUHHOTO apryMmenTa. [IpeoOpazoBanue npoCcTeUnX TPUrOHOMETPUIECKUX
BBIPAYKEHU I

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.4. ®ynkuuu,
ux cBoiicTBa. Crmoco0nI
3agaHus QpyHKIMI

Cojnepkannie yu4eOHOro MaTepuaia

OO6nacTh onpenenaeHus] © MHOXKECTBO 3HAUeHUN QyHKIMU. YeTHOCTh, HEYETHOCTD,
nepuoandHOCTh GhyHKIMH. CriocoOb! 3a1aHusi GyHKIIUN

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 4.5.
Tpuronomerpuyeckue
(ynkuun, ux cpoiicraa
U rpapuxu

Coneprxkanue y4eOHOro MaTepuana

OO6nacTh ornpeieNeHUs] © MHOXKECTBO 3HAUE€HUM TPUTOHOMETPUUYECKHX (PYHKINHU. YeTHOCTb,
HEYETHOCTb, IEPUOIUYHOCTh TPUTOHOMETpHUECKUX QyHKIMI. CBolicTBa U rpaduku GyHKUUN
Yy=COSX,y=sinX,y=tgX, Yy =ctg X

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 4.6. Coneprxkanne y4eOHOr0 MaTeprasa

IIpeodpasoBanue Cxarue 1 pacTshkeHHe TpaguKoB TpUroHoMerpudeckux Gynkuuii. [IpeodpazoBanue rpagukos
rpagpuxkos TPUTOHOMETPUUECKHUX (QYyHKIUN

TPUTOHOMETPHYECKUX

GyHKuum [TpakTHYECKOE 3aHATHE

Tema 4.7. Onucanue Ilpogheccuonanvho-opuenmuposannoe cooepricanue (cooeprcanue NPUKIAOHO20 M0OOYIs)
NPOU3BOACTBEHHBIX Vcnonb3oBaHue CBONCTB TPUTOHOMETPUUYECKUX (DYHKIMN B MPO(ECcCHOHANBHBIX 337a4ax

MPOLECCOB C MOMOIIbIO
rpa¢gukoB pyHKIUIA

[IpakTHueckoe 3aHsATUE

IIK 1.1; TIK 1.2;
IIK 1.3; TIK 1.4;
IIK 2.1; TIK 2.2;
IIK 2.3; TIK 2.4;
IIK 2.5; TIK 2.6;
IIK 3.1; IIK 3.2;
I1IK 3.3; IIK 3.4;
IIK 3.5.
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Tema 4.8. O6paTHbIe

Copnepkanne y4eOHOro MaTepuaia

TpUronomerpuyeckue | O6paTtHbie Tpuronomerpuyeckue Gpynkimu. Mx cpoiictsa u rpadbuku 2
(pyHKuuu KoMOMHHMPOBAHHOE 3aHATHE
Tema 4.9. Coneprkanue y4eOHOro MaTepuasia
Tpuronomerpuyeckue | YpapHenue COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, Ctg X = a. Pemenue
YPaBHeHHS U TPUTOHOMETPUUECKHUX YPaBHEHUI OCHOBHBIX TUIIOB: IPOCTEHIINE TPUTOHOMETPUUECKHE
HEPaBEeHCTBA YpaBHEHUS, CBOJAIIMECS K KBaIPATHBIM, PEIIAEMbIE Pa3I0KEHUEM Ha MHOKUTEIH, 8
OJTHOPOJIHBIE.
[Ipocreiimne TPUroHOMETPUYECKHE HEPABEHCTBA
KomM0unrpoBaHHOe 3aHsATHE
Tema 4.10. Cucremsl Copepxanue yueOHOro MaTepuana
TPUroHOMeTPUYeCKUX | CrucreMbl TPUTOHOMETPUUYECKUX YPAaBHEHHM 2
YPaBHeHUil KomM0uHrpoBaHHOE 3aHsATHE
Tema 4.11. Copepxanne yaeOHOro Marepuaa
[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpAKEHUH. Pelienne TpuroHoMeTpudeckux 5
ypaBHEHHU U HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKIIMIA
KonTponbHas pabota
Pa3nea 5. KoMiuiekcHbIe yucia 8
Tema 5.1. Coneprxkanue y4eOHOro MaTepuana
KommuiexcHbie ynciaa | [Tonstue komriekcHOro unciia. ConpsbkeHHbIE KOMIUIEKCHBIC YHCIIa, MOYJIb U apTYMEHT
KOMIUIEKCHOTro yucia. @opma 3anucu KOMIJIEKCHOTO Yucia (TeoMeTpuyeckas, 4 OK 01: OK 02:
anrebpanveckas, TpUroHoMeTprueckas). Apudmernyeckue AeUCTBUS ¢ KOMIUIEKCHBIMU OK 03f OK 0 4f
eran OK 05; OK 06;
KoMOuHMpoBaHHOE 3aHATHE OK 07
Tema 5.2. Coneprxkanne y4eOHOr0 MaTeprasa
BrinonHenue pacueToB ¢ HOMOLIBIO KOMIUIEKCHBIX yHceln. [IpuMepsl ucnoab30BaHus 4
KOMIUIEKCHBIX YHCE
[IpakTHueckoe 3aHsiTUE
Paznea 6. IIponsBonnasi pyHKIMH, ee IPUMEHEHHUE 40 OK 01: OK 02:
Tema 6.1. IlonsiTHe Coneprxkanne y4eOHOro MaTepuana OK 03f OK 0 4f
NPOU3BOIHOM. OmnpeneneHne YUCIOBOM MOCIEI0BATEIBHOCTH U CIIOCOOBI €€ 3aaHus. CBOMCTBA YHCIOBBIX 2 OK 0 5? OK 0 6f
®opMmy.bl M IPaBUJIa | mocienoBareabHoCTe. OnpeneneHne mpeiena mociae10BaTeIbHOCTH. BeaucieHre mpeaenos OI,{ 07 ’
auddepenuupoBanus | nocnenoparenpHocTel. [Ipenen dynkiuu Ha 6eckoHeuHnoctr. [Ipenen pyHKmMM B TOUKe.
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[Mpupamenne pyakuuu. [Ipupamenue aprymenTa. 3agadun, IPUBOISIINE K TOHITHIO
Npou3BoAHON. OnpeaeneHne Npou3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOAHOM

KoMOnHMpOBaHHOE 3aHITHE

Tema 6.2.
[Ipou3BoHbIE CYMMBI,

Copepxanue yueOHOro MaTepuaa

®opmyiel quddepenmrpoBanus. [Ipasuna nuddepeHupoBaHus

Pa3HOCTH,

NPOU3Be/ICHUs,

YaCTHOI0 KomOuHupoBaHHOE 3aHsTHE

Tema 6.3. Conepxanne yaeOHOro Marepuaa

IIpousBoanbie Omnpenenenue cnoxxHoi GyHKIHU. [I[pOU3BOHBIE TPUTOHOMETPHYECKUX (DYHKITHIA.
TPUroHOMeETPHYEeCKHX | [IpousBoaHas cnoxxHOM PyHKINN

bynxumii.

IIpousBoanasn

CJIOKHOM (PyHKIIUM

KoMOnHMpOBaHHOE 3aHITHE

Tema 6.4. IlousiTHe 0

Copepxanue yueOHOro MaTepuana

HeIPEePbIBHOCTH [Tonsatue nenpepsiBHOM (yHKIMH. CBOMCTBA HETIPephIBHOH (pyHKINH. CBI3h MEKIY
¢ynkuun. Merton HENPEePbIBHOCTHIO U JUPPepeHINPYEMOCThIO GYHKIINU B TOUKE. AJITOPUTM pEIICHUS
HHTEPBAJIOB HEPABEHCTB METO/IOM MHTEPBAJIOB

KomOuHupoBaHHOE 3aHATHE
Tema 6.5. Coneprxkanue y4eOHOro MaTepuana

I'eomerpuyeckuii u
(uzuyecknii cMbICT
MPOU3BOAHOM

I'eomeTpHruecKkuii cMbICT TPOU3BOAHOM — YIIIOBOM KO3((UIIMEHT KacaTeabHOH K rpaduky
(GyHKIMH B TOUKE. YpaBHEHUE KacaTeIbHOU K rpa@uKy QpyHKIHUH. AITOPUTM COCTaBICHUS
ypaBHEHHsI KacaTellbHOM K rpaduky dyHkimu Y = f(X)

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 6.6. ®usuveckuii
CMBICJI IPOM3BOIHOM B

Conepkanre yu4eOHOro MaTepHania

dusznueckuit (MeX&HI/IquKI/Iﬁ) CMBICJI HpOPI3B0,[IHOI>i — MT'HOBCHHAasd CKOpPOCTb B MOMCHT

npogeccuoHaATbHBIX Bpemenu t: V=S’ ()

3ajavax [IpakTnueckoe 3aHATHE

Tema 6.7. Coneprxkanne y4eOHOro MaTepuana

MoHOTOHHOCTH Bospacranue u yosiBanue QyHKIMH, COOTBETCTBHE BO3pacTaHUs U yObIBaHUS (YHKLIMU 3HAKY
¢pynkuun. Touku npoun3BoHON. [IoHATHE MPON3BOHON BBICIIETO MOPSAKA, COOTBETCTBUE 3HAKa BTOPOI
IKCTpeMyMa MIPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3ke. 3a7aui Ha MaKCUMyM U

MUHHUMYM. ITousTue ACUMIITOTHI, CII0COOBI BX OonpcacICHUs. AJ'IFOpI/ITM HUCCICO0BaHUA

IIK 1.1; TIK 1.2;
IIK 1.3; TIK 1.4;
IIK 2.1; TIK 2.2;
IIK 2.3; TIK 2.4;
IIK 2.5; TIK 2.6;
IIK 3.1; IIK 3.2;
I1IK 3.3; IIK 3.4;
IIK 3.5.
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¢byHKIMHU U TocTpoeHue rpaduka GyHKINU C TOMOIIBIO TPOU3BOIHON. J[poOHO-TMHEHAs
byHKIMS

KoMOnHMpOBaHHOE 3aHITHE

Tema 6.8. Coneprkanue y4eOHOro Marepuaa

HccaenoBanue HccnenoBanue GyHKIIMM HAa MOHOTOHHOCTB M TOCTPOEHHUE I'pauKOB 4

byHkuum u

nocrpoenne rpagpuka | KoMOMHHPOBAHHOE 3aHATHE

Tema 6.9. Coneprkanue ydeOHOro MaTepuasia

HauboJbiiee u Haxoxnenne HauboIbI1ero 1 HauMEHbILEro 3HaYeHUH (PYHKIIUU, TOCTPOeHUE TpadUKOB 2

HaHMeHbIIIee MHOTOYJICHOB C MCIIOJIb30BAaHUEM allapara MaTeMaTHUECKOTO aHATN3a

3HAYeHHs] QYHKIMH KomM0unrpoBaHHoOe 3aHsATHE

Tema 6.10. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M0OOYJs)

Haxo:xnenune Haubonbiiee u HanMeHbliee 3HaYeHUS (QYHKINUN

ONTUMAJILHOTO

pe3yJbTara ¢ 6

NOMOUIbI0

NPOM3BOHON B

NPaKTHYECKUX

3aa4ax [IpakTuueckoe 3aHATHe

Tema 6.11. Pemienue Coneprxkanue y4eOHOro MaTepuana

3ana4. [IponsBognas ®opmyusl 1 npaBuia Auddepenurposanus. Mccnenoanue GyHKIUMN ¢ TOMOIIBIO 5

dynkuum, ee npon3BogHON. Hanbonbiiee 1 HanMeHbllee 3HaYeHHs] HyHKIIUU

NpHUMeHeHHe KonTponbHas padbota

Paznen 7. MHOrorpaHHUKH M TeJia BpaleHust 46 OK 01; OK 02;

Tema 7.1. BepuIMHBI, Coneprxkanne y4eOHOr0o MaTepuana OK 03; OK 04;

peOpa, rpanu [Tonatue MHOrorpannuka. Ero snemMenTsl: BepinHbl, pedpa, rpanu. J{uaronans. Cedenue. 5 OK 05; OK 06;

MHOI'OIPAHHHUKA BrInykiible ¥ HEBBIMYKJIbIE MHOTOTPaHHUKHU OK 07
KoMOuHMpoBaHHOE 3aHATHE IIK 1.1; IIK 1.2;

Tema 7.2 Ilpuzma, ee Copepxanue yueOHOro MaTepuaa K 1.3; TIK 1.4;

COCTABJISIIOIHE, [Monstre npusMel. Ee ocHOBaHUS 1 60KOBBIE TpaHu. BricoTa npusMel. [Ipsimas n HakIOHHAS 5 IK 2.1; TIK 2.2;

ceuyenue. [psmast u npusma. [IpasusibHas npusma. Ee ceuenue IK 2.3; TIK 2.4;

NpaBUJIbHASA NPU3MbI | KOMOUHMPOBAHHOE 3aHSATHE [IK 2.5; TIK 2.6;
Coneprxanue yueOHOro MaTepuasa 2 1K 3.1; TIK 3.2;
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Tema 7.3.
IMapajnenenunen, Kyo.
Ceuenne Ky0a,
napaJJeJjenuineaa

[Tapannenenumnen, cBOICTBAa MPSIMOYTOJIBHOTO Mapajuienenumnena, kyo. Ceuenue kyoa,
napajuiefienuneaa

KomMOuHrpoBaHHOE 3aHATHE

Tema 7.4. Ilnpamuna,
ee CoCTaBJfgIIINeE,
ceuenue. IlpaBubHas
nupamMmujaa. Y ceyeHHast
nupaMmuaa

Copnepkanne y4eOHOro MaTepuaia

ITupamuna u ee anementsl. Ceuenne nupamuel. [IpaBuibHas nupamuaa. YcedeHHas
nupamua

KoMOnHMpOBaHHOE 3aHATHE

Tema 7.5. BokoBast u
MOJIHAsI MOBEPXHOCTh
NPU3MbI, TAPAMH/IBI

Copepxanue yueOHOro MaTepuana

IInomans OOKOBOI M MOJIHOM ITOBCPXHOCTH ITPHU3MBI, ITIMPAMUJIbI

KoMOnHMpOBaHHOE 3aHITHE

Tema 7.6. CummeTtpust
B KyOe,
napaJuiejienuresne,
npusMe, NUpamMuje

Copepxanue yueOHOro MaTepuana

CuMMeTpHsi OTHOCUTEIBHO TOUKH, IPSIMOM, TuIocKocTH. CuMMeTpus B KyOe,
napajuleJIenuIene, NpusMe, MUpPaMuIe

KoMOnHMpOBaHHOE 3aHITHE

Tema 7.7. Ilpumepsbl
CUMMETPHIi B

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M0OOYJIs)

CumMMeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

npogeccuu [IpakTHyeckoe 3aHsTHe
Tema 7.8. Copep:xanne yueOHOT0 MaTepHana
I[IpaBuabHbIE [TonsTHE MPaBUIIBHOTO MHOTOTrpaHHKUKA. CBOMCTBA MTPABMIIBHBIX MHOTOTPAaHHUKOB

MHOTOTPAHHUKH, HX
CBOJCTBA

[IpakTHueckoe 3aHsATHE

Tema 7.9. Huaunap,
€ro CoCTaBJAIOIINE.
CeuyeHue HUWIHHAPA

Copep:xanne yueOHOT0 MaTepuana

Hununanap u ero snemenTsl. Ceuenue nuIMHApa (MapaiienbHOe OCHOBAaHUIO U ocu). Pa3zBepTka
[WIMH]IpA

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.10. Konyc, ero
COCTaBJIAIOLLINE.
CeyeHne KoHyca

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M0OOYIs)

Konyc u ero snementsl. Ceuenue koHyca (mapajuieaIbHOE OCHOBAHUIO U NMPOXOsIIee Yepes
BEpIINHY), KOHMYECKHE ceueHus. Pa3BepTka KoHyca

KomOuHMpOBaHHOE 3aHATHE

[IK 3.3; [IK 3.4;
IIK 3.5.
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Tema 7.11. YceueHHBIH

Copnepkanne y4eOHOro MaTepuaia

KoHyc. Ceuenne Yceuennsiii koHyc. Ero oopasyromias u Beicota. CeueHrne yCeUeHHOr0 KOHyca 2
YCe4€HHOr0 KOHyca KomOuHupOBaHHOE 3aHATHE
Tema 7.12. lllap n Coneprkanue y4eOHOro MaTepuasia
cepa, nx ceueHust [ap u cdepa. Bzanmuoe pacnionoxkenue cepsl U miockocTi. Cedenue mapa, chepsl 2
KomOuHupoBaHHOE 3aHsTHE
Tema 7.13. [lousitue 06 | Conepkanue ydeOHOr0 MaTeprasa
o0beMe TeJia. [Tonsatue 06 o6veme Tena. O6beM Kyda U MPsAMOYroibHOTO napaenenuneaa. O6bemM npu3Mbl
OrtHomenue 00beMoOB | u muwuHApa. OTHOIIEHNE 00BEMOB MTOJOOHBIX Tel. ['eOMeTpHUECKHUd CMBICI OTIPEISTUTES 4
MOA00HBIX TeJ 30ro mopsiaka
KomOuHupoBaHHOE 3aHsTHE
Tema 7.14. O6bembl 1 | Conepikanue y4eOHOTO MaTepuasa
IJIOIAAU O06wembl nupamuibl U KoHyca. O0beM mapa. [1nomniaam noBepxXHoCcTel Tel 2
NOBEPXHOCTeM TeJl KomOuHupoBaHHOE 3aHATHE
Tema 7.15. Copepxanne yaeOHOro MaTepuaa
Komonnanun KomOuHamnmu reoMeTpruaecKux Tei 4
MHOTOTPAHHUKOB H
TCJI BpalCHUSA IIpakTyeckoe 3aHATHe
Tema 7.16. Coneprxkanne y4eOHOro MaTepuana
I'eomeTrpnueckne Hcnonp3oBanne KOMOMHAIIMI MHOTOTPAaHHUKOB U TEJI BPAILLIEHNUs B IPAKTUKO- 4
KOMOMHAIIUM Ha OpPHEHTHPOBAHHBIX 33jauax
NpaKTHKe [TpakTHyeckoe 3aHsTHE
Tema 7.17. Pemienne Coneprxkanne yd4eOHOro MaTepuana
3a1a4. OObeMbI U IIJIOLIAAH TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS 4
MHOrorpaHHUKHU H
TeJia BpallleHUsl KontponbHas padota
Pa3nex 8. IlepBooGpa3Has GyHKIUM, ee IPUMEHEHHE 14 OK 01; OK 02;
Tema 8.1. Copepxanue yueOHOro MaTepuaa OK 03; OK 04;
IlepBooOpa3nas 3ajaua 0 BOCCTAaHOBJICHUH 3aKOH JBMYKEHUS 110 U3BECTHOU cKopocTH. [lonsaTue OK 05; OK 06;
¢pynxuuu. llpaBuiaa uHTerpupoBanus. O3HaKOMIJIEHHE C TIOHATHEM HMHTErpajia ¥ mepBooOpa3sHon i GpyHKINUN 2 OK 07
HAXO0KICHUA y=f(X). Pemenue 3amau Ha cBsI3b IepBOOOPA3HOI U €€ IPOU3BOIHOMN, BHIYUCICHHUE K 1.1; IIK 1.2;
nepBo00pa3HbIX nepBooOpazHoM ais JaHHOM QyHkuuu. Tabmuma Gopmys 17 HaX0KIeHUS TEpBOOOPa3HbIX. [IK 1.3; IIK 1.4;
M3ydenue npasuiia BIYUCICHHUS TIEPBOOOPA3HOM 1K 2.1; TIK 2.2;
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KoMOnHMpOBaHHOE 3aHATHE T1IK 2.3; IIK 2 .4;
Tema 8.2. Ilnomann Coneprkanue y4eOHOro MaTepuasia 1K 2.5; 1K 2.6;
KPHBOJIMHEIHOI 3a/1a4u, IPUBOAIINE K IOHATHIO ONPE/IEICHHOTO HHTErPaa — O BEIMUCICHUM IUIOIA K MK 3.1; 11K 3.2;
Tpaneuun. Popmy.ia KPHMBOJIMHEWHON TpaIelyH, O EpEMEILEHUH TOUKU. [IOHATHE ONIPENEIEHHOr0 HHTErpaa. 5 I1IK 3.3; I1IK 3.4,
HeloTona - Jleii0nuna | ['eomerpudueckuii 1 GU3MICSCKHUIA CMBICI OnpeesicHHOro narerpaina. @opmysa HerotoHa - IIK 3.5.
JletiOuuIta
KomOuHupOBaHHOE 3aHATHE
Tema 8.3. Coneprkanue ydeOHOro MaTepuania
Heonpenesenublii u [ToHsiTHE HEONPEEIIEHHOTO U ONPEEIIEHHOTO UHTErPAJIOB 2
onpeeeHHbIH
HHTErpajbl KomM0unrpoBaHHOe 3aHsATHE
Tema 8.4. Ilonsitue 06 | Conmepkanue yueOHOTO MaTepuaia
onpeieJleHHOM I'eomeTpuueckuii CMBICH OINPeIeJICHHOTO HHTErpalia
HHTErpaje Kak 5
IIOIIATH
KPHUBOJIMHEIHOH
Tpaneuun KoMOuHIpoBaHHOE 3aHATHE
Tema 8.5. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M0OOYJIs)
Omnpenenennblit I'eomerpuueckuii cMpica onpeaeneHHoro uurerpaina. @opmyna Herotona — Jleltoauna.
HHTErpaJj B )KU3HU Pemenwie 3a1a4 Ha MPUMEHEHHUE WHTETPANIA JJIS BBIYHCICHUS (PU3NUICCKUX BEITUIHH U 4
TIonaaen
[IpakTHueckoe 3aHsATHE
Tema 8.6. Pemmenue Coneprxkanne yd4eOHOro MaTepuana
3ana4. [leppoodpasnas | [lepBooOpasznas ¢pynkimu. [IpaBuia HaxoxkaeHUs IepBo0Opa3HbIX. Ee mpuMeHeHue 2
bynkuumn, ee
NnpuMeHeHHe KonTponpHas pabota
Paznean 9. Crenenu u kopHu. CTeneHHasi QyHKIMS 18
Tema 9.1. Crenennas | ConmepikaHue yueOHOTO MaTepuaia . '
(byHnkuus, ee CBOWCTBA | [TonsTHe KOpHsS N — O CTENEHU U3 JECUCTBUTEIBHOIO unciia. OyHKuuu y = Vx ux cBoiicTBa n 4 85 8;’ 8§ 842{
rpaduku. CBOHCTBa KOPHSI N — 0¥ CTENICHU OK 0 52 OK 0 6;
KoM0OuHMpoBaHHOE 3aHsTHE OK 07
Tema 9.2. Copep:xanne yueOHOT0 MaTepuana 4
IIpeoOpa3oBanue [TpeobOpazoBanye HppaIMOHATHHBIX BEIPAKCHUM
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BbIPAKEHHUH C
KOPHAMH N — O
CTeNeHHU

KoMOnHMpOBaHHOE 3aHITHE

Tema 9.3. CBoiicTBa
CTEIEeHN ¢

Copepxanue yueOHOro MaTepuaa

[TonsiTHE cTEneHu ¢ MOOBIM PAIMOHAIBHBIM TOKa3aTeneM. CTeneHHbIe (YyHKIIUU, UX CBOMCTBA

PAlHOHAJIBLHBIM U u rpaduKu 2
AeHCTBUTEIbHBIMH
NOKA3aTeJIAMH KomM0OuHnpoBanHoe 3aHsATHE
Tema 9.4. Pemmenue Conepxanne yaeOHOro Marepuaa
HPPALHOHATBHBIX PaBHOCWJIBHOCTE HppALIMOHAIIBHBIX YPAaBHEHUI U HEPaBEHCTB. MeToabl ux pemenus. Pemenne 6
YPaBHeHM U WppallMOHATILHBIX YPAaBHEHHUI U HEPABEHCTB
HEepaBeHCTB KomOuHupoBaHHOE 3aHATHE
Tema 9.5. Crenenu u Copepxanue yueOHOro MaTepuana
KopHu. CTeneHHasi Onpenenenne cTeneHHON QyHKIUH. VICIIONb30BaHUEe €e CBOWCTB MIPH PEIICHUH YPABHCHHUN 1 2
bynkuus HEPABEHCTB
KonTponbHast padbota
Pa3nea 10. Iloxka3aTtenbHass QyHKIUSA 18
Tema 10.1. Coneprxkanne y4eOHOro MaTepuana
IToxa3aTeabHas CreneHb ¢ MPOU3BOJIbHBIM JIEHCTBUTENBHBIM MOKa3aTeneM. OnpezeneHue noka3zaTeIbHON
(ynkuus, ee cBoiicTBa | (hyHKINU, €€ CBOKWCTBA M rpadMK. 3HAKOMCTBO C MPUMEHEHUEM NIOKa3aTeNbHON (QyHKINY. 4
Pemenuie nokasareabHbIX YpaBHEHUH (PYHKIMOHAIBHO-TpahUYECKUM METOI0M
KomOuHupoBaHHOE 3aHATHE
Tema 10.2. Pemenue Coneprxkanue y4eOHOro MaTepuana
MOKa3aTeJbHbIX Perenune nokasaTenbHbIX YPaBHEHUN METOIOM YPAaBHUBAHUs [10KA3aTENEH, METOLOM BBEICHUS OK 01; OK 02;
YPaBHEHHH U HOBOM MEPEeMEHHOH, PYHKIIMOHAIBHO-TpadhuIeCKM METOI0M. Pelienne noka3aTenbHbIX 8 OK 03; OK 04;
HEPABEHCTB HEPABEHCTB OK 05; OK 06;
[IpakTHueckoe 3aHsATHE OK 07
Tema 10.3. Cucremsl Copepxanne yueOHOT0 MaTepuana
NOKa3aTeJbHbIX Pemenue cucreM noka3aTesIbHbIX YPaBHEHUN 4
yYPaBHEHUI KoMOuHHpoBaHHOE 3aHSATHE
Tema 10.4. Pemienue Copepxanne yueOHOT0 MaTepuana
3aaay. Iloka3zareabHas | Pemenne moka3aTeabHBIX YpPaBHEHHI METOJOM YPaBHUBAHUS TTOKA3aTENIeH H METOJIOM 5

byHkuus

BBEJICHUsI HOBOM IIEpPEMEHHOM. PelieHne noka3aTebHbIX HEPABEHCTB

KontponbHas pabota
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Pa3nes 11. Jlorapugmel. Jlorapupmuyeckas GyHKuus 30

Tema 11.1. Jlorapudm | Conepxkanue ydeOHOr0o MaTepuasia

yucaa. lecaruynbii U | Jlorapudm uucna. JlecATUYHBIN 1 HATYpaJIbHBII JOrapupMbl, YUCIIO € 4

HATYPaJbHbIH

Jorapu(mel, YHCJI0 ¢ | KoOMOMHHPOBAHHOE 3aHATHE

Tema 11.2. CoiictBa | Conepkanue ydeOHOr0 MaTepuasia

Jorapugmos. CaoiictBa norapudmon. Onepanus torapuGMupoBaHUs 6

Onepanus

Jorapu(pMupoBaHHs KomMOuHrpoBaHHOE 3aHATHE

Tema 11.3. Copepxanne yaeOHOro Marepuaa OK 01; OK 02;

Jlorapudmunueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA 4 OK 03% OK O4f

¢yHkuus, ee cBoiictBa | KoMOHHMPOBAHHOE 3aHATHE OK %5K(())g< 06;

Tema 11.4. Penrenue Coneprxkanue y4eOHOro MaTepuania K 1.1° TIK 1.2°

Jorapupmmuyeckux [TonsaTue norapupmudeckoro ypasueHus. Onepanus moTeHIUpoBaHus. Tpr OCHOBHBIX METOIA K 1' 3f K 1' 4f

ypaBHeHMI U pelieHus JorapupMUIecKux ypaBHeHH: (YHKIIMOHAIBHO-TpadUIeCcKHii, METOT 8 K 2' lf K 2'2f

HEPaBEHCTB MIOTEHIIMPOBAHUS, METOJI BBEICHUSI HOBOM nepeMeHHou. JlorapudmMuyeckre HepaBeHCTBa K 2' 3f K 2' 4f
KoMOMHMPOBAHHOE 3aHSATHE K 2.5 TIK 2.6°

Tema 11.5. Cucremsl Conepxanue yueOHOro MaTepuasa K 3'1; K 3.2;

Jorapupmmuueckux AJTOpUTM pellIeHUs] CUCTEMbI YpaBHEHHI. PaBHOCHIIBHOCTD JIOTapu()MUUECKUX YpaBHEHUH U 5 TIK 3.3; [IK 3.4;

yYpPaBHeHMii HEPaBEHCTB MK 3.5.
KomOuHMpoBaHHOE 3aHATHE

Tema 11.6. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M0OOYJIs)

Jlorapu¢pmsl B [Ipumenenue norapudma. Jlorapupmuyeckas cnupaib B npupoje. Ee matemaruueckue 4

NpHUpoje U TeXHUKE CBOMCTBa
[IpakTHueckoe 3aHsATHE

Tema 11.7. Pemienue Coneprxkanne y4eOHOr0 MaTeprasa

3aaa4. Jlorapupmsl. Jlorapudmuueckas GpyHkius. Pemenne npocteimmx gorapupMUIecKiux ypaBHEHUH 2

Jlorapupmuueckas

pynkuus KontposnbHas pabota

Pazgea 12. MHo:xecTBa. DJIeMeHThI Teopuu rpadgos 10 OK 01; OK 02;

Tema 12.1. Conepxanue yueOHOro MaTepuasa OK 03; OK 04;

MHokecTBa [Tonstue MuOXkecTBa. [ToamMHO)KecTBO. Onepauu ¢ MHOKECTBAaMHU 2 OK 05; OK 06;
KOMOMHMPOBAHHOE 3aHATHE OK 07
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Tema 12.2. Onepauuu

Ilpogheccuonanvno-opuenmuposannoe codeprcanue (cooeprycanue RPUKIAOH020 MOOY]A)

¢ MHO’KECTBaAMH Onepanuu ¢ MHOXKecTBamMu. PenieHue npukiajaHblx 3a1au 2
[IpakTuueckoe 3aHATHE
Tema 12.3. I'padsi Coneprkanue y4eOHOro MaTepuasia
[onsartue rpada. CszHbli rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH 4
[IpakTHueckoe 3aHsiTUE
Tema 12.4. Pemienue Coneprxkanue y4eOHOro MaTepuasa
3aga4. MHoxecTBa. Onepanuu ¢ MHOXecTBaMH. OINKcaHue pealbHbIX CUTYAlUN ¢ IOMOIIbIO MHOXKECTB. 5
I'padni n nx [IpuMeHeHnne rpadoB K peHICHUIO 3a/1a4
NpUMeHeHHe KonTponbHast padbota
Pa3zpnen 13. JJIeMeHThl KOMOMHATOPUKH, CTATUCTHUKH U TEOPHH BEPOATHOCTEH 26
Tema 13.1. OcHoBHble | ConmepikaHue y4eOHOTO MaTepuaia
NOHATHS [lepecTaHOBKH, pa3MeILICHHs], COUETAHUS 4
KOMOMHATOPHKH KomMOuHrpoBaHHOE 3aHATHE
Tema 13.2. CobObITHE, Copepxanne yaeOHOro Marepuaa
BEPOATHOCTD COObITHA. | COBMECTHMBIC U HECOBMECTUMBIE COOBITHS. TEOpPEeMBbI O BEPOSITHOCTH CYMMBI COOBITHIA.
CaoxeHue u VYcnoBHas BEpOATHOCTb. 3aBUCHMbIE U HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTU 4
YMHOKECHH e IPOU3BEICHUS] COOBITHI
BepPOSITHOCTE KoMOuHMpoBaHHOE 3aHSATHE
Tema 13.3. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M0OOYJIs) OK 01: OK 02-
BeposiTHOCTD B OTHocHTeNbHASI YaCTOTA COOBITUIH, CBOMCTBO €€ yCTOWYMBOCTU. CTaTUCTHUECKOE OIpeieICHUE 4 OK 03f OK 0 4f
npogeccnoHaIbHbBIX BepOSITHOCTH. OIleHKa BEPOSATHOCTH COOBITHS OK 0 5? OK 0 6f
3ajga4yax ITpakTHYECKOE 3aHSITHE Of( 07 ’
Tema 13.4. Coneprxkanne y4eOHOro MaTepurana
JAuckpernas Bunel cinyuaiineix BennuuH. OnpeneneHue TUCKPETHON CIly4aiiHON BEJIMYUHBI. 3aKOH
cIy4aiiHas BeJIMYMHA. | pacIpe/eICHHUs TUCKPETHON CITy9aiiHOM BeIMYMHBI. Ee 4rciioBbIe XapaKTepUCTHKU 4
3akoH ee
pacnpeaeaeHus KoM0OuHMpoBaHHOE 3aHsTHE
Tema 13.5. 3apaum Copepxanne yueOHOTO MaTepuana
MaTeMaTH4eCKOoM Bapuanvonnsii psa. [lonuron gactot u rucrorpamma. CTaTUCTUYECKHAE XapAKTEPUCTUKHU psaa
CTATHCTUKH Ha0JI0/1aeMBbIX JaHHBIX 4

KoMOuHMpoBaHHOE 3aHATHE
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Tema 13.6. Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue NPUKIAOHO20 MOOY)

Cocrapaenue Tadaun | [lepBuunast 00paboTKa CTATHCTUYECKUX JAHHBIX. ['paduueckoe ux pacnpeaencHue. 4

U IUArpaMM Ha HaxosxJieHne cpeIHUX XapaKTEPUCTHK HAOII0JaeMbIX JAHHBIX

NPaKTHKe [IpakTuueckoe 3aHATHE

Tema 13.7. Pemienue Copepxanne yueOHOr0o MaTepuaa

3aja4. JjaeMeHTbI OnemeHThl KOMOUHAaTOpUKU. COOBITHE, BEPOSITHOCTH COOBITHA. ClIO’KEHUE U YMHOKEHUE

KOMOHMHATOPHKH, BEPOSTHOCTEN 2

CTATUCTUKHU U TEOPUHU

BEpPOSAITHOCTEH KonTponbHast padbota

Paznen 14. YpaBHeHHsI H HEPABEHCTBA 28

Tema 14.1. Coneprxkanue y4eOHOro MaTepuania

PaBHOCHJIBHOCTD PaBHOCUIIBHOCTB YpaBHEHM U HepaBeHCTB. OnpeneneHusi. OCHOBHBIE TEOPEMBI O

YPaBHeHMIi 1 PaBHOCHUIIBHBIX IIEPEX0/aX B YPaBHEHUAX U HepaBeHCTBaX. OO0IIKe METOIbI PeIleHuUs 4

HepaBeHcTB. O0mue YpaBHEHHIA: IEPEeX0 OT PaBeHCTBA (PYHKIUI K paBEHCTBY apryMEHTOB /I MOHOTOHHBIX

MeTOo/bl pelieHus GyHKIMH, METO/ Pa3I0KEHHUSI HA MHOXKUTENH, (PYHKIIMOHAIBHO-Tpa@UUecKUii METO T
KomOuHupoBaHHOE 3aHATHE

Tema 14.2. Copep:xanne yueOHOT0 MaTepHana OK 01% OK 02%

I'paduyecknii meron OO011ue MeTobl pellIeHUs] HEPaBEHCTB: MEPEX0/1 OT CPaBHEHUS 3HaUeHUH (PyHKINH K 8E gg’ 85 82’

pelieHnsi ypaBHeHHH, | CPaBHEHMIO 3HaYEHUH apryMEHTOB JUUIsl MOHOTOHHBIX (DYHKIUI, METOJ] UHTEPBAIOB, METO.T 4 OI’{ 07 ’

HEPaBeHCTB BBEJICHUSI HOBOW NEpeMEHHOH, pyHKIIMOHAIbHO-Tpaguueckuil Mero. I'padmueckuii meton K 1.1° TIK 1.2-
peleHys ypaBHEHHH U HEpaBeHCTB K 1' 3f K 1' 4f
KomOuHMpoBaHHOE 3aHATHE K 2’1f K 2’2f

Tema 14.3. YpaBuenusi | Conepkanue yueOHOTO MaTepuaia K 2' 3f K 2' 4f

U HepaBeHCTBa ¢ Omnpenenenue moayis. Packpbitie Mmoayis no onpenenenuto. [Ipocteiinie ypaBHeHUs U K 2: 5f K 2: 6:

MoayJieM HEpaBEHCTBA ¢ MOAYyJeM. [[puMeHeHne paBHOCHIIBHBIX TIEPEXO0JIOB B ONPEACTICHHBIX THITAX 4 K 3_1; K 3_2;
YpaBHEHMI U HEPABEHCTB C MOJIyJIEM TIK 3.3 TIK 3 4:
KOMOHHUPOBAHHOE 3aHATHE K 35 ’

Tema 14.4. YpaBuenus | Conepkanue yueOHOro MaTepuasia

1 HepaBeHCTBA C 3HaKoMCTBO C mapameTpoM. [Ipocrelinme ypaBHEHHS U HEPABEHCTBA C TAPaMETPOM 6

napamMeTpom KomOuHupoBaHHOE 3aHATHE

Tema 14.5. Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue RPUKIAOHO20 MOOYA)

CocrasiieHue u Pemrenune TekcTOBBIX 337129 IPOPECCHOHATHHOTO COICPIKAHUS 8

pelieHue

npogdeccuoHAIbHbIX
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3aJa4 ¢ IOMOUIbI0

YPaBHeHUi [IpakTHueckoe 3aHsTue

Tema 14.6. Pemenue Copepxanne yueOHOro MaTepuana

3aja4. YpaBHeHUs U OO6uiue MeTobl pellieHus] ypaBHEHHUI. Y paBHEHHs M HEPaBEHCTBA C MOJYJIEM U C MapaMeTpaMu 2
HePaBEeHCTBA [TpakTHueckoe 3aHsITUE

IIpomeskyTounasi arrectamus (JK3aMeH) 6
Bcero: 340
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3. YCJIOB.MSI PEAJIU3ALIMYA PABOYEN MPOTPAMMBI YUEBHOW
JTUCHMUILIAHBI OJ1.04 MATEMATHKA

3.1. Tpe6oBaHUsI K MUHUMAJILHOMY MaTepPHAJIbLHO-TEXHHYECKOMY 00ecneyeHn 0
Peanuzamnuss mporpaMMbl JUCHUIUIMHBL TpeOyeT Hanmuuus ydeOHOro kaOuHeTa
MaTEMaTHKH.
O6opynoBaHue yuyeOHOro KabMHeTa:
— TO0CaJI0YHbIE MECTA MO KOJUYECTBY O0YUaIOIIUXCS;
— pabodee MeCTO MpenogaBaTes;
— KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOUIA;
— KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;
— 3aJ]aHus JJIsI KOHTPOJIBHBIX padoT;
— mnpodeccuoHAIbHO OPUEHTUPOBAHHBIC 3aaHMS,;
— MarepHalibl 9K3aMeHa.
Texuudeckue cpeacTBa 0OyUCHHUS:
— IEPCOHAJIBbHBIA KOMIBIOTED C JIMIIEH3UOHHBIM NIPOTrPAMMHBIM 00ECIICUEHUEM;
— TPOEKTOP C IKPAHOM.

3.2. UudopMmanuoHHoe odecrieueHne 00ydeHust
Ilepeyenbr y4eOHbIX wu3AaHuK, HHTepHeT-pecypcoB, 0NOJTHHUTEIbLHOM
JIUTEPATYPbI
OCHOBHBIEC HCTOUYHUKH:

1. Maremaruka: ydeOnmnk/ bammvakor M.U.- 2-e usa., crep. -M: KHOPVYC, 2019
(Cpennee npodeccroHaIbHOE 00pa30BaHUE)

2. Marematuka: anredpa 1 HadaJla MaTeMaTHYECKOTO aHajn3a, reoMeTpus. Anredpa u
Hadajia MaTeMaTuueckoro ananuza. 10-11 kmace. Amumos 1L A., Koasrun FO.M., TkaueBa
M.B. u npyrue. - M: [Ipocsemienue, 2022.

3. Maremaruka: anreOpa 1 Hadaia MaTEMaTHYECKOTO aHaIu3a, reoMeTpus. [ 'eomerpusi.
10-11 xmacc. Artanacsn JI.C., byryzoB B.®., Kamomues C.b. u npyrue. - M:
[Ipocsemenne, 2022.

4. Maremaruka: anreOpa W Hayajga MaTEMaTUYECKOTo aHanuza, reometpus. 10-11
Kjaccel. AnreOpa v Hayajga Marematuyeckoro aHanuza. B 2 4. Yacte 1: YueOuuk s
yyaluxcsi o0pa3oBaTeNbHbIX opraHu3anuii ypoenb)/Mopakosuu A.I'., Cemenos I1.B.;
Yacte 2 3agayHuK AJis y4aluxcs o0pa30oBaTeNIbHBIX OpraHu3anuii (0a30BbId ypOBEHbB)/
Mopaxosnu A.I'. u npyrue; nox penakuueid Mopakosuua A.I'. - M:Muemo3suna, 2018.

5. Maremaruka: anreOpa U Hayajla MaTEeMaTUYECKOTO aHaJIu3a, reomeTpus. Anredpa u
Havajga Martemartmdeckoro aHaimza. 10 xmacc. Huxonbckuit C.M., IToramoB M.K.,
PemernukoB H.H. u npyrue. - M: IIpocsemenue, 2021.

6. MaremaTtuka: anreOpa ¥ Hayaja MaTeMaTHYECKOT0O aHalIM3a, reoMeTpus. Anredpa u
Hayaja MaremaTtmdeckoro aHayimza. 11 xmacc. Huxonbckuit C.M., IToramoB M.K.,
PemernukoB H.H. u npyrue. - M: IIpocsemenue, 2021.

/. Marematuka: anrebpa W HayaJla MaTeMAaTHYECKOTO aHalii3a, TeOMETpPHs.
['eometpus.10-11 kmacc. IloropenoB A.B. Marematuka: anrebpa u Hayaia
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MaTE€MAaTHUYECKOro aHanu3a, reomerpud. I'eomerpusa.10-11 kmacc. [Toropenos A.B. - M:
[Ipocsemenune, 2019.

8. Maremaruka: anredpa 1 Hauaja MaTeMaTHYECKOTO aHalu3a, reometpusi. ['eomerpus.
10 knacc. Anexcannpos A./l., Bepuep A.JL., Peokuk B.U. - M: TIpocBemenue, 2021.

9. Maremaruka: anrebpa 1 Hauajga MaTeMaTHUYECKOT0 aHalln3a, reometpus. ['eomerpus.
11 knacc. Anexcannpos A./l., Bepuep A.JL., Peokuk B.U. - M: IIpocsemenne, 2021.

10. MaremaTuka: anrebpa U Hauajga MaTeMaTHYECKOro aHaiau3a, reometpus. 10 kiacc.
Bepnep AJL., Kapn A.Il. U3narensctBo "[IpocBemienue".

11. MaremaTuka: airedpa U Hayajla MaTeMaTHYECKOTO aHainu3a, reomerpust 11 kmacc.
Bepnep AJL., Kapn A.Il. U3natensctBo "[IpocBemienue".

12. Marematuka: anrebpa 1 Havajla MaTeMaTHYECKOTO aHalIu3a, reoMeTpus. Anredpa u
Hayaja MareMaTudeckoro aHaiausa (B 2 4dactsax) (B 2 yactsiax). 10-11 kmacc. Yactp 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: MopakoBuu A.I'. u apyrue; noja peaakuye
Mopakosuua AT". "MOLl MHEMO3HMHA".

13. Marematuka: anreOpa v Hadajla MAaTeMaTHYEeCKOTO aHaIKM3a, TeoMeTpus. Anredpa u
Hayajga maremMarndeckoro anamm3a. 10 xmacc. Mypasun [.K., Mypasuna O.B.
N3parenscTBO "[IpocBemienue".

14. Marematuka: ainrebpa u Hayajga MaTeMaTUYECKOTO aHalln3a, TeoMeTpusi. Anredpa u
Hayajga wmareMarndeckoro anamu3a. 11 xmacc. Mypasun ['.K., Mypasuna O.B.
N3parenscTBO "[IpocBemenue".

15. Marematuka: anredpa 1 Hauajia MaTeMaTHYECKOTO aHaliu3a, reoMeTpusi. [ eomeTpus.
10 knacc. CmupuoB B.A., CmupnoBa .M. "UznarensctBo "[IpocBemenue".

16. Marematuka: anredpa 1 Hadyajla MaTEMaTHYECKOTO aHaJIu3a, reoMeTpus. [ 'eomeTpusi.
11 knacc. CmupaoB B.A., Cmupnosa .M. N3aatensctBo "l[IpocBemenue".

17. Marematuka. ['eometpus. 10 kinacc. Mepaisik A.I'., Homuposckuii 1. A., IlomoHckui
B.b., AAxup M.C.; non penakuueii [Tononsckoro B.E. M3natensctBo "l[IpocBemienue".

18. Marematuka. ['eometpus. 11 kmacc. Mepansik A.I'., Homuposckwuii 1. A., [Tononckuit
B.b., SAxup M.C.; nox penakuuen [Tononsckoro B.E. "U3garensctBo "lIpocBemenue.

19. Marematuka: anreOpa u Havyajla MATEMaTHYECKOTO aHaIu3a, TeoMeTpus. Anredpa u
Hayasia matematuueckoro ananusa. 10 kimacc. Bunenkun H.A., MBames-Mycato O.C.,
[IBapuoypn C.1. "MOL MHEMO3MHA".

20. Marematuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAIN3a, reoMeTpusi. Anredpa u
HayaJla matematuueckoro ananusa. 11 kmacc. Bunenkun H.4., UBames-MycatoB O.C.,
[Bapudypn C.U. "MOL] MHEMO31HA

HNuTepHeT-pecypcsi:

1. Bcepoccuiickue mutepHer-osmmnuansl. - URL: https://online-olympiad.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 3J1€KTPOHHBIH.

2. Enunas xosmekius 1mudpoBsix o0pasoBatenbHbix pecypcoB. - URL: http://school-
collection.edu.ru (mata ooparenus: 08.07.2022). - TekCT: 3JCKTPOHHBIA.

3. Hudopmanmonnas cucrema « EnuHoe okHO AOCTyIa K 00pa30BaTeIbHBIM PECYPCaM».
- URL.: http://window.edu.ru/ (nata ooparienus: 02.07.2022). - TekcT: 3I€KTPOHHBIH.

4. Hayunas snexktponHass omonmoreka (HOB). - URL: http://www.elibrary.ru (nata
obpamenusi: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

5. OtkpeiThiii KOIemK. Marematuka. - URL: https://mathematics.ru / (mara
obpaienusi: 08.06.2022). - TekcT: 3JIeKTPOHHBIH.
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6. IloBropum wmarematuky. - URL: http://www.mathteachers.narod.ru / (mara
obopamenwns:12.07.2022). - TekcT: 31eKTPOHHBIN.

7. CrpaBOYHHK 1O MaTeMaTHKe JUIst mKoIsHUKOB. - URL: https :// www.resolventa.ru /
demo / demomath . htm / (gata oopamenus: 12.07.2022). - TekcT: 3MEKTPOHHBIH.

8. Cpennsas marematudeckas uHtepHeT mkona. - URL: http://www.bymath.net/ (mata
obopamenwus: 12.07.2022). - TeKCT: 2I€KTPOHHBIH.

9. ®enepanpHbiii TOpTanl «Poccuiickoe obpazoBanme». - URL: http :// www.edu.ru /
(mata obpamenus: 02.07.2022). - TekcT: 37eKTPOHHBIH.

10. ®enepanbHbii  1IeHTp HHPOpMaIIMOHHO-O00pa3oBaTeNbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (nata obpamienus:01.07.2022). - TeKCT: 2JIEKTPOHHBIM.
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOI
JANCHOUIIVIMHBI O1.04 MATEMATHUKA

KoHTpoab u oneHKa pe3ybTaTOB OCBOCHUS YUEOHOM TUCHUILTUHBI PaCKPBIBAIOTCS
yepe3 JUCHUIUIMHAPHBIC pe3yJbTaThl, HalpaBieHHble Ha (opmMupoBaHue OOIWUX U
npodeccHOHaNbHBIX KOMIETEHIIMIA M0 pa3ieaM M TeMaM CoJepkKaHUs y4eOHOTo

MaTepHaia.

7.8,7.9,7.101I-0./c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

Oomas/npodeccuoHanbHa Pa3znen/Tema Tun oneHoYHbIX
1 KOMIIEeTeHI[H s Meponpusi THi

OK 01. Beibupats crioco6st | P 1, Tema 1.1, 1.2, 1.3 1-0./c, 1.4, 1.5, 1.6, 1.7 | TectupoBanue
perieHus 3a1a4y P2 Tema?2.l1,22, 2.3, 2.4, 25]11-0./c, 2.6 VYcTHBIN onpoc
npoeCCHOHATLHON P 3, Tema 3.1, 3.2,3.3 IT-0./c, 3.4 MaremaTuuecKuit
EATEILHOCTH P4, Temad.l, 42,4.3,44,645,4.6,4.711-0./c, | tMKTaHT
MIPUMEHUTEIBHO K 48,4.9,6 4.10,4.11 NunuBunyanpHas
Pa3IUYHBIM KOHTEKCTAM P5, Temab.1,5.2 CaMOCTOSITEIbHAS

P 6, Tema 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, paborta

6.9, 6.10 IT-o./c, 6.11 [IpencraBieHue

P7 Tema7.1,72,73,7.4,75,7.6,7.7 I1-o./c, | pe3yiabTaron

HPaKTHYECKHX padoT
3aiuTa TBOPUYECKUX

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 1-0./c,
14.6

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 IT-o./c, 8.6 pabor

P9, Tema9.1,9.2,9.3,9.4,9.5 3amura

P 10, Tema 10.1, 10.2, 10.3, 10.4 WHAMBHUIYaJIbHBIX

P11, Tema 11.1,11.2,11.3,11.4,11.5, 11.6 I1I- | mpoekToB

o.lc,11.7 KontponpHas padora

P 12, Tema 12.1, 12.2 I1-0./c, 12.3, 12.4 Brimonnenue

P 13, Tema 13.1, 13.2, 13.3 I1-0./c, 13.4, 13.5, 3K3aMEHALIMOHHBIX

13.6 IT-o./c, 13.7 3aaHUI

P 14, Tema 14.1, 14.2, 14.3, 14.4, 145 I1-o./c,

14.6
OK 02. Vcnonp3oBaTh P1,Temal.l,1.2,1.311-0./c,1.4,1.5,1.6,1.7 | TectupoBanue
COBPEMEHHBIE CPEJICTBA P2, Tema 2.1, 2.2, 2.3, 2.4, 2511-0./c, 2.6 YcTHbIH onpoc
MOMCKa, aHAJIN3a U P 3, Tema 3.1, 3.2,3.3 IT-0./c, 3.4 MareMaTu4eCKUi
WHTEPNpETAUU P4, Temad.1,4.2,4.3,4.4,4.5,4.6,4.71-0./c, | nukTauT
uHpopmanuu, u 48,49, 4.10,4.11 NunuBuayansHas
nH(pOpMalMOHHbIE PS5, Tema5.1,5.2 CaMOCTOATENbHAS
TEXHOJIOTHH IS P 6, Tema6.1,6.2,6.3,6.4,6.5,6.6,6.7, 6.8, paboTta
BBINIOJTHEHUS 33124 6.9, 6.10 IT-0./c, 6.11 [IpencraBnenue
npodeccnoHanbHOM P7,Tema7.1,7.2,7.3,7.4,7.5,7.6,7.7 IT-0./c, | pe3ynbpTaToB
NEeATEILHOCTH 7.8,7.9,7.101II-0./c, 7.11, 7.12, 7.13, 7.14, MpPaKTUYECKUX padboT

7.15,7.16, 7.17 3amura TBOPYECKUX

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 IT-o0./c, 8.6 pabot

P9 Tema9.1,9.2,9.3,9.4,9.5 3ammura

P 10, Tema 10.1, 10.2, 10.3, 10.4 WHIUBUTYaJTbHBIX

P11, Tema11.1,11.2,11.3,11.4,11.5, 11.6 II- | npoekToB

o./c, 11.7 KonTtponpsHas padota

P 12, Tema 12.1, 12.2 IT-0./c, 12.3, 12.4 Brimonnenue

P 13, Tema 13.1, 13.2, 13.3 IT-0./c, 13.4, 13.5, DK3aMEHAIIMOHHBIX

13.6 IT-o0./c, 13.7 3aJaHui
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OK 03 IInanupoBats 1
pean30BhIBATH
coOCTBEHHOE
npoeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEIBCKY IO
JeSITeIILHOCTD B
npodeccuoHanbHOU chepe,
WCIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH
B Pa3JIMYHBIX KU3HEHHBIX

P1,Temal.l,1.2,1.31I-0./c,1.4,15,1.6,1.7
P2,Tema 2.1,2.2,2.3,2.4,251I-0./c, 2.6

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

P4, Tema4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o./c,
48,49, 410,411

PS5, Tema5.1,5.2

P 6, Tema6.1,6.2,6.3,6.4,6.5,6.6,6.7,6.8,
6.9, 6.10 IT-0./c, 6.11
P7,Tema7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0./c,
7.8,7.9,7.10IT-0./c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

TectupoBanue
YcrHbIi onpoc
MareMaTU4eCKui
JUKTaHT
NuauBunyansHast
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padoT
3aiuTa TBOPUYECKUX

CUTYaITUAX P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 IT-o./c, 8.6 pabor
P9, 6 Tema9.1,9.2,9.3,9.4,9.5 3amura
P 10, Tema 10.1, 10.2, 10.3, 10.4 WH]IUBUY AJTIbHBIX
P11, Tema11.1,11.2,11.3,11.4,11.5, 11.6 II- | mpoekToB
o.lc,11.7 KoHnTtponbHas pabota
P 12, Tema 12.1, 12.2 IT-0./c, 12.3, 12.4 Brinonnenue
P 13, Tema 13.1, 13.2, 13.3 IT-0./c, 13.4, 13.5, SK3aMEHALIMOHHBIX
13.6 I1-o./c, 13.7 3aJlaHu I
P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 I1-o./c,
14.6
OK 04 9 ddhexTuBHO P1,Temal.1,1.2,1.31I-0./c,1.4,1.5,1.6,1.7 | TectupoBauue
B3aMMOJIEHCTBOBATh U P2, Tema 2.1, 2.2, 2.3, 2.4, 2511-0./c, 2.6 VYcrHbIl onpoc
paboTaTh B KOJUICKTHBE U P 3, Tema 3.1, 3.2,3.3 [T-0./c, 3.4 MaTteMaTHYeCKHI
KOMaHjIe P4,Temad.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0./c, | nukTauT
48,49,4.10,4.11 NunuBunyansHas
PS5, Tema5.1,5.2 CaMOCTOATEIbLHAS
P 6, Tema 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, pabora
6.9, 6.10 IT-o./c, 6.11 [IpencraBnenue
P7,Tema7.1,7.2,7.3,7.4,7.5,7.6,7.7 IT-0./c, | pe3ynbpTaToB

7.8,7.9,7.10IT-o0./c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

NPAKTUYECKUX paboT
3amurTa TBOPUECKUX

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 IT-o0./c, 8.6 pabot

P9, Tema9.1,9.2,9.3,9.4,9.5 3amura

P 10, Tema 10.1, 10.2, 10.3, 10.4 VHIUBUYaIbHBIX

P11, Tema 11.1,11.2,11.3,11.4,11.5,11.6 II- | npoekToB

o./c, 11.7 KonTponbHas pabota

P 12, Tema 12.1, 12.2 IT-0./c, 12.3, 12.4 Brinonnenue

P 13, Tema 13.1, 13.2, 13.3 IT-0./c, 13.4, 13.5, SK3aMeEHAIIMOHHBIX

13.6 IT-o./c, 13.7 3aaHUI

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 TT-o./c,

14.6
OK 05 OcymiecTBisITh P1,Temal.1,1.2,1.31I-0./c,1.4,1.5,1.6,1.7 | TectupoBauue
YCTHYIO ¥ MTUCBMEHHYIO P2, Tema?2.1,2.2, 2.3, 24,251I1-0./c, 2.6 VYcrHbll onpoc
KOMMYHUKAIHIO Ha P 3, Tema 3.1, 3.2,3.3 [T-0./c, 3.4 MaremaTnaeckuii
rOCYJIapCTBEHHOM SI3bIKE P4, Tema4d.1,42,4.3,4.4,4.5,4.6,4.711-0./c, | nMkTanT
Poccuiickoit ®denepariiu ¢ 48,4.9,6 4.10,4.11 NunuBunyanpHas
y4eToOM 0COOeHHOCTEe! P5, 6 Tema5.1,5.2 caMOCTOSITeIbHAs
COLIMAILHOTO U P 6, Tema6.1,6.2,6.3,6.4,6.5,6.6,6.7, 6.8, paborta
KYJIbTYPHOI'O KOHTEKCTA 6.9, 6.10 I1-o0./c, 6.11 [IpencraBnenue

pe3yJIbTaToOB

MPaKTUYECKUX paboT
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P7,Tema7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0./c,

3amuTa TBOPUYECKUX

7.8,7.9,7.10II-o0./c, 7.11,7.12, 7.13, 7.14, pabor

7.15,7.16, 7.17 3amura

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 IT-o./c, 8.6 WHIUBUTy ATBHBIX

P9 Tema9.1,9.2,9.3,9.4,9.5 MIPOEKTOB

P 10, Tema 10.1, 10.2, 10.3, 10.4 KoHnTtponbHas pabota

P11, Tema11.1,11.2,11.3,11.4,11.5, 11.6 II- | Bemonaecuue

o./c, 11.7 3K3aMEHAIIMOHHBIX

P 12, Tema 12.1, 12.2 IT-0./c, 12.3, 12.4 3aJaHui

P 13, Tema 13.1, 13.2, 13.3 IT-0./c, 13.4, 13.5,

13.6 IT-o0./c, 13.7

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 T1-o./c,

14.6
OK 06 IIposiBisaTh P1,Temal.1,1.2,1.31I-0./c,1.4,1.5,1.6,1.7 | TecrupoBauue
IPaKJaHCKO- P2, Tema 2.1, 2.2, 2.3, 2.4, 2511-0./c, 2.6 VYcrHbIl onpoc
naTpuoTHYecKyto mosuiuio, | P 3, Tema 3.1, 3.2,3.3 I1-o0./c, 3.4 MareMaTH4eCcKHi
JIEMOHCTPUPOBATH P4, Temad.1,42,4.3,4.4,4.5,4.6,4.711-0./c, | nukTanT
OCO3HAHHOE MIOBEIEHUE Ha 48,49,4.10,4.11 NunuBunyansHas
OCHOBE TPaJULIMOHHBIX PS5, Tema5.1,5.2 CcaMOCTOSITeIbHAS
00I11eYETIOBEYECKUX P 6, Tema 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,6.7, 6.8, pabora
LIEHHOCTEM, B TOM YHCJIE C 6.9, 6.10 IT-o./c, 6.11 [IpencraBnenue
y4€TOM FrapMOHU3ALUU P7,Tema7.1,7.2,7.3,7.4,7.5,7.6,7.7 IT-0./c, | pe3ynbpTaToB

MC)KHAIIMOHAJIBHBIX U
MCIKPCIIMTHO3HbIX

7.8,7.9,7.10II-0./c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

NPaKTUYECKUX padboT
3amuTa TBOPYECKUX

OTHOIICHHM, IPUMCHSTh P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 IT-o0./c, 8.6 pabot
CTaHJIapThI P9, Tema9.1,9.2,9.3,9.4,9.5 3amura
AHTUKOPPYILIMOHHOTO P 10, Tema 10.1, 10.2, 10.3, 10.4 VHIUBUYaTbHBIX
MOBEICHUS P11, Tema 11.1,11.2,11.3,11.4,11.5, 11.6 II- | npoekToB

o./c, 11.7 KontponsHast pabora

P 12, Tema 12.1, 12.2 IT-0./c, 12.3, 12.4 Brimonnenue

P 13, Tema 13.1, 13.2, 13.3 IT-0./c, 13.4, 13.5, | sK3aMeHAIMOHHBIX

13.6 I1-o./c, 13.7 3aJaHUI

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 I1-o./c,

14.6
OK 07 CogeiicTBOBaTH P1,Temal.1,1.2,1.31I-0./c,1.4,1.5,1.6,1.7 | TectupoBanue
coxpaHeHuo okpyxatomeir | P2, Tema 2.1, 2.2, 2.3, 2.4, 2.5 T1-0./c, 2.6 YcTHBIN onpoc
cpeibl, P 3, Tema 3.1, 3.2,3.3 IT-0./c, 3.4 MaremaTuuecKkuit
pecypcocOepexeHuIo, P4, Tema4d.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0./c, | mukranr
MIPUMEHSATH 3HAHUS 00 48,4.9,6 4.10,4.11 NunuBunyanpHas
U3MECHECHMAX KIMMAaTa, P5, Tema5.1,5.2 CaMOCTOSITEIbHAS
TIPUHIIHAITEI OEPEKITUBOTO P 6, Tema 6.1,6.2, 6.3, 6.4, 6.5, 6.6,6.7, 6.8, pabora
npou3BoCTBa, 3ddextuBHO | 6.9, 6.10 I1-0./C, 6.11 [Ipencrasnenue
JIEHiCTBOBAThH B P7 Tema7.1,7.2,73,7.4,7.5,7.6,7.7I1-0./c, | pe3yabTaTtoB

tIpe3BI:I‘IElI‘/’IHI:IX CUTyalusax

7.8,7.9,7.10 TI-o./c, 7.11, 7.12, 7.13, 7.14,
7.15, 7.16, 7.17

P8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 [T-0./c, 8.6

P9, Tema 9.1,9.2,9.3,9.4,9.5

P 10, Tema 10.1, 10.2, 10.3, 10.4

P11, Tema 11.1,11.2,11.3,11.4, 11.5, 11.6 TI-
olc,11.7

P 12, Tema 12.1, 12.2 TI-o./c, 12.3, 12.4

MPAKTHYECKHUX padoT
3anmTa TBOPYECKHUX
pabot

3amura
WHMBUIYaJIbHBIX
MIPOEKTOB
KonTpomnpHas padora
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P 13, Tema 13.1, 13.2, 13.3 IT-0./c, 13.4, 13.5, | Beinonnenue

13.6 IT-o./c, 13.7 3K3aMEHALMOHHBIX

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 I1-o0./c, | 3amanuii

14.6
[IK 1.1. ITpousBoautsb P1,Temal.1,1.2,1.3I-0./c,1.4,1.5,1.6,1.7 | TecrupoBanue
YCTaHOBKY U HaCTPOUKY P2, Tema2.1,2.2,2.3,2.4,251I1-0./c, 2.6 VYcTHBIN onpoc
KOMIIOHEHTOB P 3, Tema 3.1, 3.2,3.3 IT-0./c, 3.4 MareMaTH4eCcKUi
ABTOMATU3UPOBAHHBIX P4, Temad.1,4.2,4.3,4.4,4.5,4.6,4.711-o0./c, | nukTauT
(maopmanmonnsix) cucrteM | 4.8, 4.9, 4.10, 4.11 NunuBunyanpHas
B 3alIAIIICHHOM P5, Tema5.1,5.2 CaMOCTOSITEIbHAS
HUCIIOIHEHUU B P 6, Tema 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,6.7, 6.8, paborta
COOTBETCTBUU C 6.9, 6.10 IT-o./c, 6.11 [IpencraBienue
TpeOOBaHUSIMU P7, Tema7.1,7.2,73,7.4,7.5,7.6,7.711-0./c, | pe3yiabTaroB
IKCIUTyaTaIlMOHHOM 7.8,7.9,7.10 II-0./c, 7.11, 7.12, 7.13, 7.14, MPaKTUYECKUX PadoT
JOKYMEHTALWH. 7.15,7.16, 7.17 3amura TBOPYECKUX
IIK 1.2. P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 IT-0./c, 8.6 pabor
AJIMUHHUCTPUPOBATH P9 Tema9.1,9.2,9.3,9.4,9.5 3ammura
MpOrpaMMHBbIE U P 10, Tema 10.1, 10.2, 10.3, 10.4 WHUBUTyaIbHBIX
MIPOrPAMMHO-AIAPATHBIE P11, Tema11.1,11.2,11.3,11.4,11.5,11.6 II- | npoekToB
KOMITOHEHTBI o.lc,11.7 KontponpHas padora
ABTOMATU3UPOBAHHOU P 12, Tema 12.1, 12.2 IT-0./c, 12.3, 12.4 Brinonnenue
(mHpOPMAITMOHHON ) P 13, Tema 13.1, 13.2, 13.3 IT-0./c, 13.4, 13.5, 3K3aMEHALIMOHHBIX
CHACTEMBI B 3aIUIIICHHOM 13.6 IT-o./c, 13.7 3aaHUI
HCITOJIHCHUH. P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 I1-o./c,

IIK 1.3. ObecneunBaTh
Oecriepeboitny0 paboTy
aBTOMATH3MPOBAHHBIX
(MH(MOPMAITMOHHBIX ) CHCTEM
B 3aIIUIICHHOM
UCTIOJIHEHUH B
COOTBETCTBHUH C
TpeOOBaHUSIMU
AKCIUTyaTallMOHHOM
JOKYMEHTAIUH.

IIK 1.4. OcymiecTBisaTh
MIPOBEPKY TEXHUYECKOTO
COCTOSIHUS, TEXHUYECKOE
o0CITyKUBaHUE U TEKYLIHH
PEMOHT, YCTPAHATh OTKA3bl
Y BOCCTaHABJIMBATh
paboTocrnocoOHOCTh
aBTOMAaTH3MPOBAHHBIX
(uH(OpPMAIIMOHHBIX) CHCTEM
B 3aIIUIIICHHOM
UCTIOJTHEHUH.

[IK 2.1. OcymecTBasTh
YCTQHOBKY U HACTPOHKY
OTIENBHBIX TPOTPAMMHBIX,
IIPOrpaMMHO-aNnapaTHBIX
CpPEACTB 3alHUTHI
nHhopmManuy,

14.6
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[IK 2.2. ObecnieunBaTh
3amuTy HHOOpPMAIUHU B
ABTOMATHU3HPOBAHHBIX
CUCTEMaXx OTJEJIbHBIMU
MIPOrPaMMHBIMH,
MIPOrpaMMHO-aIIapaTHBIMU
CpeICTBaMU,

[IK 2.3. Ocy1iecTBisiTh
TECTUPOBaHUE (PYHKITHUIA
OTJICbHBIX POTPAMMHBIX U
MIPOrPaMMHO-AIIAPATHBIX
CPEICTB 3aIIUThHI
uHpopManuy,

[IK 2.4. Ocy1iecTBisiTh
00paboTKy, XpaHEHUE U
nepenavdy uHbopMauu
OTPAaHHYEHHOTO JIOCTYTIA,
[IK 2.5. Yan4TOXaTh
MH(OPMALIHIO U HOCUTEIH
nHpOpMAaINY C
HCIOJIb30BaHUEM
MIPOrPaMMHBIX U
MIPOrpaMMHO-AINIMapaTHBIX
CPEICTB;

[IK 2.6. OcyuiecTBasTh
PETHCTPAIINIO OCHOBHBIX
coOBITHI B
ABTOMATHU3HPOBAHHBIX
(MH(MOPMAITMOHHBIX )
CUCTEMaXx, B TOM YHCJIC C
HCIOJIb30BaHUEM
MIPOTPaMMHBIX U
MPOrpaMMHO-AMNMapaTHBIX
CPEICTB OOHApPYKEHHUS,
MpeIyNpexACHUS U
JTUKBHJIAIIAH TIOCTICICTBUAN
KOMITBIOTEPHBIX aTakK.

[IK 3.1. OcyuiecTBasTh
YCTaHOBKY, MOHTaXK,
HaCTPOMKY M TEXHUUYECKOE
o0CITyKUBaHUE
TEXHUYECKHUX CPE/CTB
3a1uThl HH(HOPMAIIUY B
COOTBETCTBUH C
TpeOOBaHUSIMU
AKCIUTyaTallMOHHOM
JOKYMEHTaIlWH,

[IK 3.2. OcyiiecTBasiTh
IKCILTYaTaIUIo
TEXHUYECKHUX CPE/CTB
3amuThl H(QOPMAIIUY B
COOTBETCTBHH C
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TpeOOBaHUSIMU
AKCIUTyaTallMOHHON
JOKYMEHTAIIWH,

[IK 3.3. Ocy1iecTBisTh
M3MEpEHUE MapaMeTPOB
MOOOYHBIX
ANEKTPOMArHUTHBIX
U3ITy4YeHU 1 HaBOJIOK,
CO3/1aBa€MbIX
TEXHUYECKUMHU CPEJICTBAMU
00paboTku HHPOPMALIUU
OTPaHUYEHHOTO JIOCTYIA,
[1K 3.4. OcyuiecTBasiTh
U3MEpEeHHUe MmapaMeTpoB
(OHOBBIX LITYMOB, a TaK¥Ke
(bu3nuecKkux mnojie,
CO3/1aBaeMbIX
TEXHUYECKUMH CPEIICTBAMU
3a1uThl HH(GOpPMaLUY;
[IK 3.5. Opranu3oBbiBaTh
OTJIeNbHbIE Pa0OTHI 110
¢busnveckoii 3amuTe
00BEKTOB
nHbOpMATH3ALINH.






