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Pabouas mporpamma ydyeOnoit maucuuruinasl OJ.07 MartemaTtnka paspaboTraHa Ha
OCHOBE TpeOoBaHMI (enepasbHOr0 TrOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpelnHero oomero o0pa3oBaHus, YTBEPKIECHHOTO MpUKa3oM MuHHCTEpCTBa 00pa30BaHUs
u Hayku Poccuiickoii @epepanuu ot 17.05.2012 Ne413 «OO6 deaepanbHOro
rocyJapCTBEHHOT0 00pa30BaTelIbHOTO CTaHIapTa CpeaHero ooiero oopazoBanusy» (nanee
— @OIroC COO), denepanbHOTO TOCYAAPCTBEHHOIO OO0pa30BaTEIBHOTO CTaHIApTa
cpeaHero mnpodeccuoHalbHOrO oOpaszoBanuss 1o mnpodeccuun  08.01.28 Macrtep
OTJENOYHBIX, CTPOUTENBHBIX M JIEKOPATUBHBIX padOT, YTBEPKACHHOTO MPHUKA30M
MunucrepctBa npocsemienuss Poccuiickonn ®enepamuu ot 18.05.2022 Ne340 (nmanee —
®I'OC CIIO) u mpumepHoi pabouell TporpaMmbl 001IIe00pa30BaATEIPHON TUCITUTIIIMHBI
«MaremaTukay Jj1sl IpoPeCCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIUil.

Oprannzanus-pa3padéoTymk: rOCyJIapCTBEHHOE poQecCuoHabHOE
oOpazoBarenbHOe yupexaeHue Tynbckoit o0macTu « TyabCKUil KOJUIEK CTPOUTENIbCTBA U
otpacieBbix TexHosoruit» (nanee — ['TIOY TO «TKCuOT»)

Paszpaboruukn: Cenegkun E.M., npenomaBatens wmaremaruku [TIOY TO
«TKCuOT».

Paccmotpena Ha 3aceaHuu LHUKJIOBOU METOIMYECKOU KOMHUCCUU
€CTECTBEHHOHAYYHBIX AUCUUIUINH, TPOTOKOJ NS ot 20 utons 2025 roaa.



3

COAEP)KAHUE
CTp.

. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI 4
YUYEBHOU JUCIHHUIIJIMHBI O/J1.07 MATEMATHUKA

. CTPYKTYPA W COJIEP)KAHUE YYEBHOW JUCHMILIAHBI 19
01.07 MATEMATHUKA

. YCJOBHS PEAJIM3AIIMY PABOYEW IMPOTPAMMBI YUEBHOH 34
JANCHUIIVIMHBI O4.07 MATEMATHUKA

. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUA YYEBHOM 37
JAACHUIIVIMHBI O4.07 MATEMATHUKA



4

1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI
YYEBHO! JUCIHUATIJIMHBI O/1.07 MATEMATHKA

1.1. MecTo AuCHUILIMHBI B CTPYKTYpe o0pa3oBartenbHoil nporpammbl CIIO:
Oo6mmeoOpazoBatenbHas aucuumiinHa OJ1.07 MartemaTtuka siBisieTcs 00s13aTeIbHOM
4acThi0 0011e00pa30BaTEIHLHOTO IMKJIA OCHOBHOM NMPO¢eCcCHOHAIBHONW 00pa3oBaTEIbHON
porpaMmbl CpeHero npodeccuoHanbHoro oopasoBanus B coorserctBuu ¢ GI'OC CIIO
no npodeccuu 08.01.28 Mactep OTACIOYHBIX, CTPOUTEIBHBIX U ICKOPATUBHBIX pabOT.

1.2. esun 1 pe3yJbTaThl OCBOCHUS JUCUUIJINHBI:

1.2.1. Heau q1ucuuniIMHbI

Conepxanue mporpamMMmbl 0011e00pa3oBaTeIbHON JUCHUIUIUHBL «MaTeMaTuKa
HAIPAaBIIEHO HAa JOCTI)KCHHE PE3YyJbTATOB €€ M3yUeHUs] B COOTBETCTBUU C TPEOOBAHUSIMU
OI'OC COO c yuerom npodeccuonansHoit HanpasieHHocTH OI'OC CIIO no npodeccuu
08.01.28 Macrep OTAEeN0YHBIX, CTPOUTENBHBIX U IEKOPATUBHBIX padoT.

1.2.2. Pe3yabTaThbl 0CBOCHUS Y4e0HOU TMCHUILIMHBI B cOOTBeTcTBUHM ¢ PI'OC
CIIO u Ha ocHOoBe PI'OC COO
Oco0oe 3HaueHHE TUCUUIIMHA UMEET IpH (POPMHUPOBAHUU W PA3BUTHH OOIIMX

komretennuii (OK) u mpodeccunonansubix komnerennuii (11K).



OO01Me KoMIeTeHIun

Kox v nanmenoBanue
(opmupyembIx
KOMIIeTeHITH I

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIUIIJIHHBI

Oomue

III/ICIII/IH.]II/IHapHLIe

OK 01. Beibupats
CIIOCOOBI PEIICHUS
3amad
npodeccnoHanbHOM
JeSITEeIIbHOCTH
MPUMEHUTEIIHHO K
Pa3InYHBIM
KOHTEKCTaM

B yactu TPYAOBOI0O BOCIIMTAHUA:
- TOTOBHOCTH K TpyAy, OCO3HAHHUE LCHHOCTU MACTCPCTBA,

TPYIOJIIO0HE;

- TOTOBHOCTB K aKTHBHOM JIeSITeILHOCTH
TEXHOJIOTMYECKONM W  COLMAIbHOW  HaMpaBJICHHOCTH,
CIIOCOOHOCTH WHUITUUPOBATD, IJIAHUPOBATh n

CaMOCTOSTEIIFHO BBITIOJIHATH TAKYIO JEATCIIbHOCTD;

- HHTEpeC K pa3auvHbIM cdepaM mnpodeccHoHATbHON
JIeSATCIIEHOCTH,

OBaagenue YHHBEPCAJIbHBIMHU
NO3HABATEJIbLHBLIMHY JAelCTBUSIMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS:

- CaMOCTOATEIBHO (HOPMYITHPOBATh M AKTyaTU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBATh CYIIECTBCHHBIN MPU3HAK WU OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKauu U 00001eHNS;

- OTIPEEINISTH IENH JACSITEIIbHOCTH, 3a/1aBaTh apaMeTpPhl U
KPUTEPHUU UX TOCTUKEHUS;

- BBISBIATH 3aKOHOMEPHOCTH ¥ TPOTHUBOpPEYHs] B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCHUTh KOPPEKTHUBBI B JEATEIbHOCTh, OIICHHUBATH
COOTBETCTBUE pE3YyJIbTATOB LEISAM, OLIEHUBAaTh PHUCKU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KpPEATMBHOE MBIIUICHUE NPU PpPEUICHUU
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

- BIAACTh HaBBIKAMHU YYEOHO-HMCCIEAOBATEIBCKON U

Y4eOHBIMHU

MPOEKTHON  JEATEIbHOCTH, HaBBIKAMH  pa3peIIeHUs
npo0Jem;

- BBIBIATH  NPUYUHHO-CIEACTBEHHBIE  CBSI3U |
AKTYAJIM3UPOBATH 3adaydy, BBIIBUT'daTb THIIOTE3Y €€

- BJIaJIeTh METOJIaMU J10KA3aTeNbCTB, AJIFTOPUTMAMU PELLIEHUS 33]1a4;
yMeHue (OpMyIUpOBaTh OIPEACICHUsl, AKCUOMBl M TEOPEMBI,
IPUMEHSTh MX, IPOBOAMTH JI0KA3ATEIbHBIE PACCYXKIECHUS B XOHE
pelLeHMs 3aa4;

- YMETb ONEPUPOBATH MMOHATUSAMU: CTENICHb YUCIIA, JIorapu(M YnCIa;
YMEHHUE BBINOJHATh BbIUMCIEHUS 3HAYEHUH U IpeoOpa3zoBaHUs
BBIDQKEHUI CO CTEMEHsSAMU U Jorapugmamu, Mpeodpa3oBaHus
JPpOOHO-pallMOHATIbHBIN BBIPAXKEHUH;

- YMETb OIepupoOBaTh HOHSTUSAMU: paloHabHbIE,
uppalnyoHabHble, [TOKa3aTeIbHbIE, CTENEHHBIE, JorapuMUIecKue,
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, X CUCTEMBIL;

- yMeTb ONEpUpOBaTh MOHATHSAMU: (QYHKLHSA, HEIpepbIBHASL
GyHKIMS, TPOU3BOAHASL, IEPBOOOpPA3Hasi, ONPEIEICHHbIA UHTErpal;
YMETh HaXOJUTh IPOU3BOJHBIC JIEMEHTAPHBIX (DYHKIMH, UCTIONb3YS
CIIPaBOYHBIE MaTepUajbl; MCCIEAOBAaTh B MPOCTEHIINX CIydasx
(GYHKIIMN HAa MOHOTOHHOCTb, HAXOJJUTh HauOOJbIINE U HAaUMEHbILINE
3HaYeHUs  (QYHKUMHA; CTPOUTh TIpa@UKH  MHOTOWIEHOB  C
WCIIOJIb30BAaHUEM allllapaTa MaTEMaTHYECKOIrO aHalln3a; MPUMEHSThH
MPOM3BOJHYIO TMpU pELIEHWH 3a7ad Ha JBW)KEHME; pellarh
IPAaKTUKO-OPUEHTHPOBAHHBIE  3aJa4d  Ha  HauOoOJbIIME U
HAauMEHbBIINE 3HAYEHMs, HAa HaXO0XKJIEHUE IyTH, CKOPOCTH H
YCKOPEHUS;

- yMETb OIEepUpPOBaTh TMOHATUSAMHU: palHOHAIbHAs (QYHKIHS,
cTeneHHast QyHKIUS, ToKa3aTeNbHas QYHKIUS, CTeNeHHas GyHKIu,
norapudmuueckas (QyHKUMS, TpPUTOHOMETpUUYECKHe (YHKIUH,
oOpatHble (YHKIMM; YMEHHE CTPOMTHb TpadUKU H3YYEHHBIX
GyHKIMI, KCHONB30BaTh Tpa@UKyA NpU HU3YyYEHUH IMPOLIECCOB U
3aBUCUMOCTEH, MPH PEIICHUH 3a]au U3 IPYTuX y4eOHBIX IPEIMETOB
U 33/1a4 U3 peasibHOM XU3HU; BbIpaxaTb (OpMyJIaMHU 3aBUCHMOCTb
MEXy BEINYMHAMY;

- YMETh peliaTh TEKCTOBbIE 33aJ]a4M Pa3JIMYHBIX TUIOB (B TOM YHCIE




pelleHus, HaXOAWTb apryMeHTHl M J0Ka3aTeiabCTBa
CBOMX YTBEP)KJICHMM, 3a/aBaTh I1ApaMETPbl U KPUTEPHUU
peleHus;

- AHAJIM3UPOBATH IHOJYUCHHBIC B XOJC PCHICHUA 3aJadun
pe3yJIbTaThl, KPUTUYECKHA OLICHUBATH UX TOCTOBEPHOCTD,
MMPOrHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIIOBUAX,

- YMETb IIEPCHOCUTh 3HAHHWA B IIO3HABAaTCIBHYI0 U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX NPEIMETHBIX
o0OJacTei;

- BBIIBUIAaTh HOBBIE HJEH, IPEAJIAraTb OPUTHHAJIBHBIC
IMIOAXOIBI Y PELLICHMUA,

- CIOCOOHOCTh MX MCIIOJIb30BaHM B [103HABATEIbHON U
COLIMAJIBHON ITPAKTHUKE

Ha MPOLEHTHI, JTOJU M 4YacTH, Ha JABM)KEHHE, pPaboTy, CTOMMOCTh
TOBapOB U yCIYT, HAJIOTU. 3aJja4l U3 00JIaCTH YIIpaBJIECHUs JTUYHBIMU
U CeMEHHBIMU (PMHAHCAMM); COCTABJISTh BBIPAXKEHUS, ypaBHEHU,
HEPaBEHCTBA M HMX CHUCTEMBI [0 YCJIOBHIO 3aJa4d, MCCIIEI0BaTh
IIOJydeHHOE  pelIeHue U OLEHUBaTb  MPaBAONOJ00HOCTh
pe3yJIbTaTOB;

- YMETb OIepupoBaTh MOHATHAMU: CpeaHee apU(PpMeTHYECKoe,
MenuaHa, HauOoipllee ¥ HAaWMEHbIIee 3HAYCHUs, pa3Mmax,
JMCIIepCHs, CTaHAApTHOE OTKJIOHEHHE 4YHCIOBOro Habopa; yMeTb
U3BIICKaTh, MHTEPIPETUPOBATh HH(OPMAIUIO, TMPEICTABICHHYIO B
Tabmuuax, JAuarpammax, rpadukax, OTpakarollyl0 CBOIcTBa
peanbHBIX TPOLECCOB W SBICHH; IMPEICTABIATh WHPOPMALHUIO C
IOMOIIBI0 TaOJIMIl M JuarpaMM; HCCIEI0BaTh CTaTUCTHYECKUE
JaHHbIE, B TOM YHCJIE C NMPUMEHEHHEM TpaUUIecKUX METOJIOB H
AJIEKTPOHHBIX CPENICTB;

- YMETb OIEPUPOBATH IOHATHUSIMH: CIYYalHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4yailHOrO COOBITHS; YMEHHUE BBIUUCIATH
BEPOATHOCTH C MCIIOJIb30BAHUEM IPaQUUECKUX METOJI0B; IPUMEHSITh
(GOopMyJIbl CIOKEHUS U YMHOKEHUSI BEPOSTHOCTEN, KOMOUHATOPHBIE
¢dakThl U GOpMYNbI NPU PEIICHUU 337ay; OLEHHBATh BEPOSTHOCTD
peasIbHbIX COOBITUH; 3HAKOMCTBO CO CIy4allHBIMU BEJIWYUHAMU;
yYMEHHUE IPUBOIUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJBIINX YHCET B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yYMETb OIIEpUPOBATh MOHATHSAMHU: TOYKA, IpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, JBYTPAHHBIA YIroJI, CKPELIMBAIOIIMECST NPSIMBIE,
MapaJUIeJIbHOCTh U IEPIEHIUKYIAPHOCTh IPSAMBIX M IUIOCKOCTEH,
YIOJ MEXIY NMPAMBIMH, YTOJI MEXKIY HMPSMON M INIOCKOCTBIO, YroOJI
MEXIY IUIOCKOCTSAMH, PACCTOSHME OT TOYKH [0 IIJIOCKOCTH,
pPacCTOsIHUE MEXKIY NPSIMBIMHM, PACCTOSHHE MEXAY IIIOCKOCTSIMHY;
YMEHHE HCIOb30BaTh NPU PEIICHUHU 3a]ad H3y4deHHble (DAaKThl U
TEOpEeMbl IUIAHUMETPHUM; YMEHHME OLIEHHBAaTh pa3Mepbl OOBEKTOB
OKpPY’KaIoILEero MUpa;

- yMEThb OIEpUpPOBaTh MOHATHSAMHU: MHOTOIPAHHHK, CEUYEHUE
MHOTOTpaHHMKa, Ky0, mapajuiesenune, npu3mMa, nupammuaa, purypa
U MOBEPXHOCTh BpallleHus, LMWJIMHAP, KOHYC, IIap, chepa, CeUeHUs
¢burypel BpallleHUs, IUIOCKOCTh Kacaromascs cdepbl, LWIMHIPA,




KOHyCa, IUIONIaJlb ITOBEPXHOCTH MHUPAMHUIbBI, TPU3MBI, KOHYCa,
MWIMHIPA, IUIomanas cdepbl, 00beM Kyba, MNPSIMOYTOJIBLHOTO
napajielienunena, MupaMuibl, TPU3MbI, HWIMHApPA, KOHYyca, [Iapa;
yYMEHHE N300pakaTh MHOTOTPAaHHUKHU U MTOBEPXHOCTH BpAILEHUS, UX
CCUCHHUsS] OT pPYKH, C IOMOINBIO YEPTEKHBIX HHCTPYMECHTOB U
AIIEKTPOHHBIX CPEJCTB; YMEHHE PACHO3HABATH CHUMMETPHIO B
MPOCTPAHCTBE; YMEHHUE PAcliO3HABATh MPABHILHBIC MHOTOTPAHHUKY;
- yMETh ONEPUPOBATH MOHITHSIMH: JBWKEHHE B MPOCTPAHCTBE,
no00HBIe (QUTYpPHl B MPOCTPAHCTBE, HCIOIB30BaTh OTHOUICHUE
IUIOIIAZCH TOBEPXHOCTEH M 00BEMOB MONOOHBIX (GUTYp TIpU
pCILICHUH 33]1a4;

- yYMETh BBIYHCIATH TE€OMETPUYECKHE BEIWYHHBI (IJIMHA, YTOJ,
WIomaab 00beM, IUIOIIAAb MOBEPXHOCTH), UCIOJB3YS H3YyUYCHHBIC
(hOpMyYIIBI U METOJIBI,

- yMEThb OIEPUPOBaTh TMOHATHSAMHU: TPSIMOYTOJIbHAs CHCTEMa
KOOPJMHAT KOOPIMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaISIPHOE TPOU3BEIEHHE, YIroJ MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BE/ICHNE BEKTOPA HA YHCJIO; HAXOIUTH C TIOMOIIBIO
M3YYEHHBIX (OPMYIT KOOPIUHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE
MEXy ABYMSI TOUKAMU;

- YMETh BBIOUPATH MOAXOJSANINA W3YYCHHBIH METOM JJIS PEHICHHS
3aJla4uM, paclo3HaBaTh MaTeMaTuueckue (akThl U MaTeMaTHYeCKHe
MOJIEIM B TPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSIX, B HUCKYCCTBE,
YMEHUE TPHUBOJUTH TPUMEPbl  MATEeMaTHYECKUX  OTKPBITUH
POCCHUICKON ¥ MHUPOBOW MaTEMAaTUYECKON HAYKH;

- YMETb ONepUpOBaTh MOHATHIAMU: ONpEeTICHUEe, aKCHOMA, TEOpeMa,
CIIEZICTBHE, CBOMCTBO, IPH3HAK, JOKA3aTEIbCTBO, PABHOCHIILHBIC
dbopMynmupoBKH;  yMeHue  (GopMyaHpoBaTh ~ O0OpaTHOe WU
MPOTUBOMOJIOKHOE  YTBEPXKICHUE, TPUBOIUTH TPHUMEPHl H
KOHTPIIPUMEPHI, UCIOJIb30BaTh METOJ] MAaTeMaTUYECKOW WHIYKIIHH,
MPUBONTE JOKA3aTeNbHBIE PACCYXKACHUS TpU pPEUICHWH 3ajad,
OIICHUBATh JIOTUYECKYIO MPABUIHHOCTh PACCYKICHUM;

- YMETh OIEpPHPOBATH TOHATHSAMH: MHOXXECTBO, ITOJMHOKECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-
MHOXECTBEHHBIW ammapar s ONMHCAHWS pPEANbHBIX IPOIECCOB U
SBIICHUW TPU PENICHUU 3a/lay, B TOM YHUCJIE U3 JAPYrUX y4eOHBIX




IPEIMETOB;

- YMETh ONEepUpPOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad, Iepeso,
LIUKJ, Tpad Ha IUIOCKOCTH; YMEHHUE 3a/laBaTh U ONHUCHIBATH Ipadbl
pa3NMYHBIMKE  crIoco0aMu; HCIONB30BaTh Tpadbl NpU  PEHICHUH
3ajay;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHUSAMH: COUYETAHWE,
IIEPECTAHOBKA, YHMCJIO COYETaHUI, YHCIO IEepecTaHOBOK; OMHOM
HpioToHa; ymeHHWe TpPUMEHATh KOMOMHATOpHBIE (AKTBI U
paccyXIeHUs Ui pelIeHus 3a1ay;

- yYMETh OIEPUPOBATh MOHATHAMH: HATypajJbHOE YHCIO, LENoe
YHUCIO,  OCTaTOK O  MOJYJII0,  pPalUOHalIbHOE  YHCIIO,
UppallMOHAIbHOE  YHCJO, MHOXECTBa HATYpalbHBIX, LENbIX,
palMOHANIBHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHME HCIOJIb30BaTh
npusHaku genumoctd, HOJ[ HOK, anropurm EBxnmpna mpu
pelIeHUH 3ajjay; 3HAKOMCTBO C PpA3JIMYHBIMU IO3UIMOHHBIMHU
CHCTEMaMH CUHCIICHHS,

- yMeThb CBOOOJHO ONEPUPOBATh MOHATUSAMH: CTENEHb C LEIbIM
mokaszarejeM, KOpPeHb HATypaJlbHOM  CTENEHHW, CTeNeHb C
palMOHANBHBIM ~ TIOKa3aTeleM, CTENeHb C  JACHCTBUTEIbHBIM
(BelecTBEHHBIM) IIOKa3aTeseM, Jorapupm yucia, CUHYC, KOCUHYC U
TaHTeHC TPON3BOJILHOTO YHCIIA;

- yMeTb ONEpUpPOBaTh MOHATUAMHU: TOXKAECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMBI YPaBHEHUH U
HEPaBEHCTB, PaBHOCHJIBHOCTb YpPaBHEHHI, HEPABEHCTB U CUCTEM,
panyoHaNbHBIE, HPpPAIMOHANBHBIC, TOKa3aTeJbHBIE, CTETICHHBIE,
JorapupMHUECKUe, TPUTOHOMETPUYECKHE ypaBHEHUs, HEpPaBEHCTBA
U CHCTEMBI; yMEHHE peliaTh YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C
MOMOIIBIO Pa3IMYHBIX IPHUEMOB; pelllaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIapaMeTpPOM; MPHUMEHSTh YpaBHEHUs, HEPABEHCTBA, WX
CHUCTEMBl JJIsl pELICHHs MaTeMaTHYeCKUX 3a7ad W 3ajad |3
pa3auyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

- yMeTh CBOOOJHO OINEpPUPOBATH MOHATHAMHU: TpaduK (YHKLIHUH,
oOpaTtHast (yHKIUS, KOMIIO3ULUS (QYHKIMM, JUHEHHas (QyHKUHUA,
KBagpaTU4Hasi  (QyHKUMSA, CTENeHHas (QYHKUUS C  LEeJIbIM
MTOKa3aTeseM, TPUTOHOMETPUYECKHE ¢byHKIUY, oOpaTHbIe
TPUTOHOMETPHUUYECKHE ¢byHKLHY, HOKa3aTenbHas u




norapudmudeckas (QyHKIMH; YMEHUE CTPOUTHh Tpaduku (QyHKIHUH,
BBIIIOJIHATh ~ MpeoOpa3oBanusi rpadukoB  (QyHKIUH;  ymeHue
UCIONB30BaTh rpaduku (QyHKUMNA [UIsI W3Y4EeHUS MPOIECCOB H
3aBUCUMOCTEH MpPU PEUICHUH 3a/1a4 U3 JAPYruX Y4eOHBIX IPEIMETOB
U U3 pealbHOM JKU3HM; BbIpaxaTbh (POpMyIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; YMEHHE CBOOOIHO ONEPUPOBATH MOHIATUAMU: YETHOCTh
GyHKIUYM, TEPUOIUYHOCTh (YHKIMH, OrPaHUYCHHOCTh (QYHKIIUH,
MOHOTOHHOCTh (DYHKIIMM, HauOOJIbllIce W HAaUMEHbIIEe 3HAYCHUE
GYyHKIIMM Ha TMPOMEXKYTKE; YMEHHE IMPOBOJUTH HCCIIECJOBAHHE
(GYHKIIH; yMEHHE UCIIOJIb30BaTh CBOMCTBA M rpauKu GYHKIIUN JUIs
pellleHus YpaBHEHMI, HEpPaBEHCTB U 3aJad C [apaMeTpaMmu;
n300pakaTb Ha KOOPJIWHATHOM IUJIOCKOCTH MHOKECTBA peLICHUMN
ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJHO ONEpPUPOBATHh MOHSATHIMHU: TOCIEAOBATEILHOCTD,
apudmernyeckas  mporpeccusi, TeOMEeTpUYecKas MPOrpeccus,
0ECKOHEYHO YOBIBAIOIIasi TE€OMETPUYECKas TIPOTPECCHsi; yMEHHUE
3aJaBaTh MOCJIEIOBAaTEIIbHOCTH, B TOM YHCIE€ C TOMOIIBIO
PEKYpPpPEHTHBIX (HOpMYT,

- yYMETh OIEPUPOBATH MOHATUSMH: HEMPEPHIBHOCTh (YHKIINH,
acuMNTOThl Tpaduka (GYHKIMH, T[epBas M BTOpas MPOU3BOAHAS
(GYHKIIMM, T€OMETPUYECKUH U (PU3NYECKUI CMBICT IPOU3BOJHOM,
nepBooOpa3Hasi  OIpENCNIeHHBbI MHTerpajl; yMEHHEe HaXOJAUTh
aCHUMIITOTHI Tpaduka (YHKIHUW; YMEHHE BBIYHCIATH IPOU3BOTHBIE
CYMMBI, NpPOM3BEACHHUS, YACTHOIO M KOMIIO3MIMU (YHKLHH,
HaXOJUTh YpaBHEHHE KacaTelbHOH K rpaduky (YyHKIHH, YMEHHUE
UCMOJb30BaTh MPOMU3BOJHYIO s MCcleloBaHMUA (YHKIMHA, 1Jis
HAXOXXJCHHUS HAWIY4YIIeTO0 pPEHICHUS B NPHUKIATHBIX, B TOM YHUCIIE
COLIMANIbHO-9KOHOMUYECKUX M (U3MYECKHUX  3ajJadax, s
OTIpeIeIIeHNs] CKOPOCTH U YCKOPEHUST; HAXOIUTh IJIOMIA T U 00BEMBI
buryp ¢ TOMOUIbIO  HWHTErpana;  MPUBOJAUTH  MPUMEPHI
MaTeMaTHIeCKOTO MO/JICITMPOBAHUS c MTOMOIIIBIO
muddepeHIaTbHBIX YpaBHEHUI;

- yMeTh ONEpUpOBaTh TMOHATHUSAMH: KOMIUIEKCHOE  YHCIIO,
COINPSDKEHHBbIE ~ KOMIUIEKCHBIE 4YHMCla, MOAYJdb U  apryMeHT
KOMIUIEKCHOTO 4YHCia, (opMa 3alUCH  KOMIUIEKCHBIX — YHUCET
(reoMeTpuyeckas, TPUTOHOMETpUYECKas, auredpandeckas); yMeTh




10

IPOU3BOIUTh  apU(PMETHUYECKHE JAEHUCTBUS C  KOMIUIEKCHBIMHU
YUCJIAMM; IIPUBOAUTH IIPUMEPHI HCIIOJIB30BAHUA KOMIUIEKCHBIX
qucel;

- yMeTb CBOOOJHO  ONEpUPOBATh  TOHATHSAMU:  CpEIHEe
apudmeTnyeckoe, MeraHa, Hanbobllee U HaUMEHbIlIee 3HauYCHMUs,
pa3max, JUCHEPCHs, CTAaHJAPTHOE OTKIOHEHWE U1 OINHUCAHUS
YHCJIOBBIX JAaHHBIX; YMEHHE HCCIIEOBATH CTATUCTUYECKUE HAHHBIE,
B TOM YHCJIE€ C IPUMEHEHUEM IpapuyecKiX METOI0B U SJIEKTPOHHBIX
CPEACTB; TpaUuUecKud HCCIENO0BaTh COBMECTHBIE HAONIOJCHUS C
IIOMOILBIO AarpaMM PacCEUBaHUs U JIMHEHHON PErpecCcuy;

- YMeThb HaXOAWUTh BEPOATHOCTh COOBITUH C MCIIOJIB30BAaHUEM
rpadMUecKuX METOJOB; MPUMEHSTh IS PEUIeHHs 3amad (OpMyIbI
CIIO)KEHUS M YMHOXEHHS BepOsATHOCTEH, (GopMyidy NOIHOMH
BeposiTHOCTH, (opmyny bepHymi, komMOuHaTOpHbIE (aKTBHl U
bopmynbi4 OLICHHBAaTh BEPOSITHOCTb PEATbHBIX COOBITUI; yMEHUE
OIEpPUPOBATh IOHATUSAMHU: CiIy4yalHas BEJIMYMHA, pPacIpeIeieHue
BEPOATHOCTEH, MAaTEeMAaTUYECKOE  OXKHUIAHUE, JUCIEPCUs U
CTaHJAPTHOE OTKJIOHEHHWE CIYy4YalHOW  BENMYMHBI, (YHKIHUU
pacupeneneHruss M IUIOTHOCTM PAaBHOMEPHOTO, IIOKa3aTeIBHOTO M
HOPMAJIBHOI'O PACHpPENEICHUI; YMEHHE HCII0JIb30BAaTh CBOMCTBA
WU3YYEHHBIX paCHpEeACIICHU /Il pelieHus 3aJad; 3HAKOMCTBO C
MNOHATUSMM: 3aKOH OOJBIIMX YHCEN, METOIbl BBIOOPOYHBIX
WCCIIE0BAHUM; YMEHHE INPUBOIAUTH NPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLINX YHCEI B IPUPOAHBIX M OOLIIECTBEHHBIX SBICHUSX;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHSAMM: TOYKa, MpsMas,
IJIOCKOCTb, ~ IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH  yrou,
JBYTPaHHBIA  yroJl, TPEXIPaHHBIA  yroJl,  IPECEKaroIIHecs,
NapajuleJbHbIe U CKPEIIMBAIOLIMECH IPsMBIE, MapallIeIbHOCTh U
NEPNEHIUKYJSIPHOCT  TNPSAMBIX M IUIOCKOCTEH, YIroid MEeXAy
OPSAMBIMHU, YIOJd MEXAY NPSIMOM U IUIOCKOCTBIO, YrOJI MEXAY
IJIOCKOCTSIMU; YMEHHME MWCIOJb30BaTh MPU PEIICHHH 3a1ad
u3ydeHHble (DaKThl U TEOpPEMbl IUIAHUMETPHH; YMEHHUE OIICHHBATh
pa3Mepbl OOBEKTOB B OKpPY)KAIOILIEM MHpE; YMEHHE OINepHpOBaTh
MOHATUSAMU: MHOTOTPAHHUK, CEYEHUE MHOTOI'PAHHMKA, IIPaBUJIbHBIN
MHOTOTPaHHHUK, TNpuU3Ma, Mupamuaa, ¢Gurypa H IOBEPXHOCTb
BpallleHNs, LWIMHIP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH,
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CeueHMsl KOHyca M LIWJIMHJIPA, NapalebHble OCH MJIM OCHOBAaHHUIO,
CeueHue Iapa, MIOCKOCTb, Kacaromasics ceppl, HIMIMHIPA, KOHYCa;
YMEHHE  CTPOMTh  CEYeHHE  MHOIOIpaHHMKa,  HM300paxarb
MHOTOT'PaHHHUKH, (PUTYpPBI ¥ TOBEPXHOCTH BpAILEHUS, UX CCUCHHS, B
TOM YHCJIE C ITOMOIIBIO EKTPOHHBIX CPEACTB; YMEHUE NPUMEHATh
CBOICTBA FT€OMETPUYECKHX (PUTYP, CAMOCTOSITEIHHO (POPMYITHPOBATH
OIpe/ieNIeHus] U3y4aeMbIX (UTyp, BBIIBUIATh TUIIOTE3bl O CBOHCTBAX
U TpHU3HAKaX TIeOMETpUYecKux (uryp, o0OOCHOBBIBATH HIIU
OIpoBepraTh MX; yMEHHE IPOBOJUTH KiacCHUUKanUioo (Guryp mo
Pa3IUYHBIM MpPU3HAKAM, BBITIOJIHATH HE00XOAUMBIE
JIOTIOJIHUTEIIbHbBIE TIOCTPOCHUS;

- yMeThb CBOOOJHO OIEPHPOBATH TMOHITHAMH: IUIOMIATL (DUTYPEI,
o0beM (urypsl, BeJIMYMHA YIJa, PACCTOSHUE OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE MEXKIy NPSMBIMU, PACCTOSIHHE MEXTY
IUIOCKOCTSIMU, IUIOIIAb Chephl, IUIONAAb HOBEPXHOCTH MUPAMU/IBI,
OpU3MBI, KOHYC, IHIUHApPa, O00BeM Ky0a, MPSIMOYTOJIBHOTO
napajjiesienunesa, NupaMuibl, IpU3Mbl, LWIKHAPa, KOHYca, I1apa;
YMEHHE HaXOUTh OTHOIIEHHE 00BEMOB MOAOOHBIX (HUTYD;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATHUSAMH:  JIBUKCHHE,
napajjieNibHbli  MEpeHoC, CHUMMeTpusi Ha IJIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHUE M000Ms, MOOOHBIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE U M0JI00HBIE (GUTYPBI, B TOM
qHciIe B MPHUPOJE MCKYCCTBE, apXHTEKType; YMEHHE HCIIONb30BaTh
reOMETPUUYECKUE OTHOLICHUS, HAXOAUTh F€OMETPUUECKUE BEITUYMHbI
(nmuHa, yroi, TUIOmAAb, O0BEM) MPU PEIICHWH 3a7ad U3 JAPYTUX
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH;

- yMeThb CBOOOJHO OINEPHPOBATH TOHATHUAMHU: TPSMOYTOJIbHAS
JIeKapTOBa CUCTEMa KOOPJAWHAT, BEKTOpP, KOOPIUHATHI TOYKH,
KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB, MTPOU3BEACHNE BEKTOpa Ha
YHCII0, PA3NIOKEHHE BEKTOpa Mo 0a3ucy, CKalIsipHOE MPOU3BECHHUE,
BEKTOPHOE TIPOM3BENEHHE, YroJd MeEXIy BEKTOpaMH;, YMEHHE
UCMOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METON Ui pELICHUs
TEOMETPHUECKUX 3alad M 3a1a4 JPYrux y4eOHBIX MPEIMETOB;
ONEpUPOBATh MOHATHAMM: MaTtpuua 2X2 u 3X3, OnpenesnuTenb
MaTPHIIBl, TEOMETPUIECCKHIA CMBICI OTIPE/ICITHTEIS,

- YMETh MOJIETIMPOBATh PEAbHbIE CUTYalluH Ha S3bIKE MaTEMAaTUKH;
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COCTaBIIATh BBIPAYKEHUS, YPABHEHHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO  3aa4yM, HCCIEI0BaThb  IIOCTPOEHHBIE  MOJEIH  C
HCII0JIb30BaHNEM anmnapara anreopsl, UHTEPIPETUPOBATD
IIOJIyYEHHBIM pe3yibTaT; CTPOUTh MaTEMaTH4YECKUE MOJACIN C
IIOMOUIBbIO TEOMETPUYECKUX ITOHATUI U BEJIMYNH, PEIIATh CBSI3aHHBIC
C HUMH IIPAKTUYECKHE 3a7a4U; COCTABIATH BEPOSATHOCTHYIO MOJEIb
Y MHTEPIPETUPOBATH ITOJIyYECHHBIM PE3yabTaT; pelaTh IPUKIaIHbIC
3a]a4d CpPEACTBAMU MATEMAaTHYECKOIO aHajlu3a, B TOM YHUCIIE
COLIMAJIbHO-3KOHOMHUYECKOr0 U (PU3UYECKOr0 XapakTepa;

- YMEHHE BBIOMpATh MOAXOIAMIMNA METOZ JAJS pELICHUs 3aaauu;
IIOHVMMAaHHUE 3HAYMMOCTH MATEMaTUKH B W3YYEHHUU IPUPOAHBIX U
OOLIIECTBEHHBIX IPOLECCOB M SIBJICHMM; yMEHHE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MaTEMAaTUKU B MCKYCCTBE, YMEHUE NPUBOAUTH
IIPUMEPBl MAaTEMaTUYECKUX OTKPBITUHA POCCHMCKOM M MHPOBOU
MaTEMaTHYECKON HAYKU

OK 02. Ucnonb3oBath
COBPEMEHHBIC CPE/ICTBA
MOWCKA, aHAJIHM3a U
HUHTEPIpETAINN
uHbOpMaLHH, |
nH(pOpMaLIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢ecCuOHAIBHON
JeSATeNbHOCTH

B 001acTH IEHHOCTH HAYYHOI'O MO3HAHHUSA

- c(hOpMHUPOBAHHOCTH MUPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOINECTBEHHOW IPaKTUKH, OCHOBAaHHOTO Ha
JIAAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B OJIUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAaHUE SA3BIKOBOM M  YHUTATEIbCKOU
KYJBTYpPBI KaK CPEICTBA B3aUMOJICUCTBUS MEXIY JIFOJIbMU
Y TIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAy4dyHOW  JICSATEJIbHOCTH,
TOTOBHOCTH OCYIIECTBIISTh MIPOEKTHYIO u
HCCJIEI0BATENBCKYIO JIEATENIbHOCTh MHANBUAYaJbHO U B
rpy1Ie;

OBJaanenue YHUBEPCAJIbHBIMHA y4eOHBbIMHU

NMO3HABAaTCJIbHBIMU )]BﬁCTBI/lHMI/[i

a) padora c uHpopmanueii:

- BIQJE€Th HaBbIKAMHU TOJy4YeHUS HHQOpPMAIUN U3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEJILHO
OCYIIECTBIISITh TOWCK, aHallM3, CHUCTEeMATHU3alMI0 U
UHTEpHpeTalnio HHGOpPMAIIUKN Pa3TUYHBIX BUJOB U (HOpM
IIPEJICTaBIICHMUS],

- yMEThb ONEpUPOBaTH MOHATHUAMHU: palHOHAIbHAS (QYHKIMS,
cTerneHHast pyHKIUs, ToKa3aTeabHas QyHKIUs, CTeNeHHas GyHKLu,
norapupmuueckass (QyHKIUS, TPUTOHOMETPHUYECKHE  (DYHKIIHH,
oOpatHble (YHKIMM; YyMEHHE CTPOMTh TpadUKU HU3YYEHHBIX
(GyHKIWH, WCHONB30BaTh TIpadUKA TMPH HU3YYEHHH IIPOLECCOB H
3aBUCUMOCTEH, MPH pEeIIeHUH 3aay U3 JIpyTuxX y4eOHBIX IPEeIMETOB
W 33/1a4 U3 peasibHOM U3HU; BhIpaXaTh (OpMyJiaMU 3aBUCUMOCTH
MEXly BEINYMHAMY;

- YMETb ONEPHUPOBATH TMOHATUAMHU: TOXKIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMbl YPaBHEHUH U
HEPaBEHCTB, PABHOCWIBHOCTh YpPaBHEHMI, HEPAaBEHCTB U CHCTEM,
paloHaIbHbIE, HWPPALUMOHAIBHBIE, II0KA3aTEIbHBIE, CTCIICHHBIE,
jgorapumMuuecKue, TPUTOHOMETPUYECKUE YPABHEHMSI, HEPaBEHCTBA
U CHUCTEMBI; YMEHHUE PEILIAaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C
MTOMOIIBIO PA3JIMYHBIX IPUEMOB; pelIaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C IApaMETPOM; NPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX
CHUCTEMBl JJIs pEIICHWS MaTeMaTH4YeCKMX 3aJad M 3a4ad U3
pa3NUYHBIX 001aCTe HAYKU U peasIbHOM KHU3HH;

- yMeTb CBOOOJAHO ONEpUpPOBATh TOHATUSIMHU:  JBUKEHHE,
NapaJuleJIbHBI  TEpEHOC, CUMMETpHUS Ha IUIOCKOCTM U B
IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHe M0A00Us, MOJO0OHBIE
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- co37aBaTh TEKCTHl B Pa3IM4YHBIX (popmMarax C y4eToM
Ha3HaueHUs WHPOpPMALMKM W LEJIEBOH  ayJIUTOPHH,
BBIOMpas ONTUMAIbHYIO (OpPMYy MpPEICTABICHUS U
BU3YyaJIU3allUH;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpOpPMalIUU, €€ COOTBETCTBHE MPABOBBIM M MOPAJIBHO-
THYECKUM HOPMaM;

- HCIOJIb30BaThb  CpeACTBa  HMH(MOPMAIMOHHBIX |
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B peuieHun
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX W OpPTraHHU3allMOHHBIX
3ama4 ¢ coOmoJeHHeM TpeOOBaHMH  SPrOHOMHKH,
TEXHUKHA O€30MaCHOCTH, TMTHEHBI, pecypcocOepexeHus,
IPAaBOBBIX M ITHYECKUX HOPM, HOPM HH(OPMAIIMOHHOU
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€30acHOCTH
JUYHOCTU

(bUryphI; yMEHHE PACIIO3HABATH PABHBIC U MOI00HBIC (UTYPHI, B TOM
qrclie B MPHUPOJIC UCKYCCTBE, apXUTEKTYpe; YMEHHE HCIIOJIb30BATh
re€OMETPHUECKUE OTHOLICHHS, HAXOAUTh TEOMETPHUUCCKUE BEITMIHHBI
(nmvHA, Yroi, IIIOIMaah, 00bEM) MPU PEHICHHH 3a1ad W3 JPYTHX
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HU

OK 03. [TnanupoBaTh u
peaar30BBIBATH
coOCTBEHHOE
npodeccuOHATIbHOE U
JMYHOCTHOE Pa3BUTHE,
MPEINPUHUMATETBCKYIO
JeATeILHOCTD B
npodeccnoHanbHOM
cdepe, UCTIOTB30BaTh
3HAHMA 0 PUHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CHUTYaIHSIX

B 06.1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- c(hOopMHUPOBAaHHOCTh,  HPABCTBEHHOTO  CO3HAHUS,
ATUYECKOTO MTOBEJICHHUS;

- CIIOCOOHOCTH OIIGHWBAaTh CHUTYAllMI0 W TNPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTHPYSACh HA MOPAIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAHHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO
Oyny1ero;

- OTBETCTBEHHOE€ OTHOUIEHHE K CBOMUM POJUTEIAM U
(unu) IpYrUM 4YJeHaM CeMbH, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATHS UEHHOCTEH CEMEWHOW >KM3HH B
COOTBETCTBUU C TpaauLIMsIMU HapoaoB Poccun

OBananenue YHHBEPCAJIbLHBIMHA peryasiTHBHbIMH
NefiCTBUAMU:

a) caMoOpraHu3anmsi:

- CaMOCTOSITEJIbHO  OCYIIECTBJSATh MO3HABATEIbHYIO
JACATCIIbHOCTD, BBIABJIATH np06ner,1, CTAaBUTH u
dbopMyIupOBaTh COOCTBEHHBIC 3a7a4u B

O6p a30BaTelIbHOM ACATCIIbHOCTHU u KHU3HCHHBIX

- YMETH OIIEpUPOBAThH HOHATUSMH: paLyoOHaJIbHBIE,
UppalroHaIbHbIC, MTOKa3aTeIbHbIC, CTCIICHHBIC, JIorapu(MUIECKHUE,
TPUTOHOMCTPHUYCCKUEC YPABHCHUSA U HCPABCHCTBA, UX CUCTCMEI,

- yMeTh OMNEpUpOBaTh MOHATHSIMH: MHOTOTPAHHHK, CEUYCHUE
MHOTOTpaHHMKa, Ky0, Mapaijenenumnes], npusma, nupamuaa, purypa
U TOBEPXHOCTh BpallleHUs, MUIUHAP, KOHYC, IIap, chepa, CeUeHUs
Gurypsl BpalIeHUs, IUIOCKOCTh Kacarmascs cdepbl, IMIAHIPA,
KOHyca, IUJIOaAb MOBEPXHOCTH MUPAMHUABI, TPU3MBI, KOHYcCa,
UUATUHApPA, TIomanab cdepel, o0beM Kyba, NPSIMOYTOJIBLHOTO
napajuieNienumnena, TupaMubl, TPU3Mbl, [UIUHAPA, KOHYyCa, IIapa;
yMEHHE U300pakaTb MHOTOTPAHHUKH U MOBEPXHOCTH BPALIEHUS, UX
CEUYEeHUS OT pPYKH, C TOMOIIbI0 UYEPTEKHBIX HHCTPYMEHTOB H
QJICKTPOHHBIX CPEACTB; YMCHHE pacClio3HaBaTb CHMMETPUIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABAThH MIPaBUIIbHBIE MHOTOTPAHHUKH;

- YMETb OIIEpUpPOBaTh IOHATUAMM: NPSIMOYIOJbHAs CHCTEMaA
KOOPJAMHAT KOOPAMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJsIPHOE TIPOM3BEIEHUE, YIOJ MEXAY BEKTOPAMH, CyMMa

BCKTOPOB, IMMPOU3BCACHUC BCKTOpPA HA YUCIIO; HAXOAUTH C MTOMOIIBIO
HN3YUCHHBIX (I)OpMyJ'I KOOpAWHATBI CCPCAUHBI OTPC3Ka, PACCTOSAHUC
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CUTyalUsX;

- CAMOCTOSITENIFHO COCTABIIATH IJIAH PELICHUS MPOOIJIEMBbI
C y4eTOM HMEIOLIUXCS  PecypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANIOYTEHUM;

- JaBaTh OIICHKY HOBBIM CHUTYallUsIM; CIIOCOOCTBOBAaTh
(OpPMHPOBAHUIO W TPOSBICHUIO HIMPOKOW JPYIUIUH B
pa3HbBIX O0JACTSIX 3HAHWUN, MOCTOSHHO IOBBIIIATH CBOM
00pa30BaTebHbIN U KYJIbTYPHBII YPOBEHb;

0) CAMOKOHTPO.J1b:

- UCNOJb30BAaTh TNPHUEMbl peIEKCUU [UIS OLEHKHU
CUTYyalluH, BEIOOpa BEPHOTO PEILICHUS;

- YMETb OLICHMBAaTb PUCKU M CBOEBPEMEHHO NPUHHUMATh
pELIEHUS IO UX CHUKEHUIO;

B) SMOLMOHAJIBbHBIA HHTEIEKT, IPelnoaaralmmn

c(popMHUPOBAHHOCTH:
- BHYTPEHHEHM MOTHBALIMM, BKJIIOYas CTPEMJICHHE K
JIOCTHUKEHHIO eau u ycrexy, ONTUMM3M,

VMHUIMATUBHOCTh, YMEHUE JIEUCTBOBATh UCXO/s U3 CBOUX
BO3MOXKHOCTEIA;

- OSMOaTUM, BKJIKOYas  BO3MOXKHOCTb  IIOHUMATh
HMOLIMOHAIBHOE COCTOSIHUE JIPYIMX, YUUTHIBATh €r0 MPHU
OCYILIECTBIIEHUM  KOMMYHHMKAIlMM,  CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

- COLMAJBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH
BbICTpAauBaTh  OTHONIIEHHUS C  JPYTMMH  JIIOJbMH,
3a00TUTBCSI,  MPOSIBIATH  MHTEpEC W pas3peliarh
KOH()JIMKTBI

MCXKAY ABYMSA TOYKaMU

OK 04. 9pdextuBHo
B3aMMO/IEHICTBOBATh U
paboTaTh B KOJIJIEKTHBE
Y KOMaH/Ie

- TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOATCIBHOCTU H
CaMOOIIPEIEIECHUIO;

- OBJIQJIeHWE HaBBIKAMH Y4eOHO-HCCIIEOBATEIHCKOMH,
MIPOEKTHOM M COIMAIBbHOMN JeATEIbHOCTH;

OB.HalIeHI/le YHUBEPCAJIbHBIMU KOMMYHHKATUBHBIMUA
NefiCTBUAMU:

a) COBMeCTHAasl 1eATeJIbHOCTh:

- IOHMMAaTh U UCIHOJIb30BaTh MPEUMYILECTBA KOMaHIHOU
Y MHIUBHIYaTbHOU pabOTHI;

- YMEThb OIEPUPOBATH MOHATHUIMU: CIYYalHBIM ONBIT W CIy4alHOE
COOBITHE, BEPOSITHOCTH CIy4yailHOro COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTH C HCIIOIb30BAaHUEM IpapMueCKUX METOJI0B; IPUMEHSITh
(bopMyIIBI CIOXKEHHUS U YMHOXKEHHUsI BEPOSITHOCTEH, KOMOMHATOPHBIE
¢bakTbl 1 (GopMyJbl MPU PELICHUH 3a7ad; OLUEHUBATh BEPOSTHOCTH
peasbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMH BEJIWYMHAMU;
YMEHHE MPUBOAUTH MPUMEPHI MIPOSBIEHUS 3aKOHA OOJIBIINX YUCEI B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTh CBOOOJHO ONEPUPOBATh MOHATUSAMH: CTEMEHb C LEJIBIM




15

- NpUHUMATh 1EIM COBMECTHOM  JEATEIIbHOCTH,
OPTraHU30BBIBAaTh U KOOPJIWHHPOBATH JIEUCTBUS IO €€
JIOCTHKEHUIO: COCTABJIATH IUIaH JIEUCTBUM, paclpeleaTh
poJii C Y4YeTOM MHEHUH YYaCTHUKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHON PabOTHI;

- KOOPJAMHHUPOBATh M BBIMOJHIATHL PabOTy B YCIIOBHSIX
peaNbHOr0,  BUPTYaJIbHOTO W  KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJISATh MO3UTUBHOE CTPATETHUYECKOE MOBEIACHUE
B Pa3JMYHBIX CHUTyalUsX, MPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM;

0) NpuHsITHE Ce0NA U APYTUX JIOAei:

- IPUHUMATh MOTUBBI U apryMEHThI APYTUX JIIOAECH IPHU
aHaJIn3e PEe3yIbTAaTOB JCATCIHbHOCTH;

- NpU3HABaTh CBOE IPaBO M MPABO JAPYrUX JIIOAEH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH IMOHHMMATh MHP C ITO3HUIIUH
JIPYroro 4yejoBeKa

HoKaszaTelneM, KOpeHb HAaTypaJbHOM  CTENEHH, CTENeHb C
pallMOHANBHBIM ~ TIOKa3aTeleM, CTeNeHb C  JACHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) ITOKa3aTeleM, JIorapu(M Jucia, CHHYC, KOCHHYC U
TAHTEHC MPOU3BOJIBHOTO YHUCIIA;

- yMeTh CBOOOJHO OINEpPHUPOBaTh MOHATUAMH: Tpaduk (GyHKIUH,
oOparHas (yHKIMS, KOMNO3WIMA (YHKUWH, JTUHEHHas (GyHKUuS,

KBaZpaTuuHas  (QyHKUMS, cTeneHHas (QyHKUUMS € LEJIbIM
[I0Ka3aTeseM, TPUTOHOMETPUUECKUE ¢byHKuuy, oOpaTHbIe
TPUTOHOMETPHYECKHE byHKIUY, noKa3aTesbHast u

norapupmuueckas (yHKIHUU; YMEHHE CTPOUTHh rpaduku (QyHKIIHIA,
BBIMIOJHATH MpeoOpa3zoBaHus rpadukoB (yHKIIHU;

- YMETbh HCIIOJIb30BaTh Tpapuku PYHKIUH 1JIs1 U3YUESHHUS MTPOIIECCOB
M 3aBUCHUMOCTEH TpU pelIeHUuH 3aJad U3 JApYruxX y4eOHBIX
OpEeMETOB M W3 peajbHOM JKWU3HHW; BBIpaXKaTh (popMmynamu
3aBUCUMOCTH MEX/y BEJIMUYNHAMM;

- YMETh CBOOOJHO OIEPUPOBATH MOHATHIMH: YETHOCTH (DYHKIHH,
HEPUOJIUYHOCTD ¢byHKLUY, OrPaHUYEHHOCTh byHKLHY,
MOHOTOHHOCTh (DYHKIMH, HaWOOJbIlIce W HAaUMEHbIIEEC 3HAYCHUE
(GyHKIMKM Ha TPOMEXKYTKE, YMEHHE TPOBOAUTH HCCIICAOBAaHHE
byHKIUY;

- YMETPh HCIIOJIb30BaTh CBOMCTBA U rpaduKu PYHKIUH IS pEeIICHUS
yYpaBHEHM, HEPAaBEHCTB M 33Jay C MapaMeTpaMmM; M300pa)xarb Ha
KOOPIMHATHONW IUIOCKOCTH MHOXKECTBA PEIICHHWI ypaBHEHMI,
HEPaBEHCTB U UX CUCTEM

OK 05. OcymiecTBiATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/1IapCTBEHHOM
s13b1Ke Poccuiickoi
denepanyu ¢ y4eToM
oco0eHHOCTEH
COIMATILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B o0s1acTH 3¢TeTHYECKOr0 BOCIIUTAHUS:

- DCTETUYECKOE OTHOUIEHUE K MHUPY, BKJIIOYAs 3CTETHKY
ObITa, HAy4YHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTa,
TpyZJa U OOIECTBEHHBIX OTHOILICHUII;

- CHOCOOHOCTh  BOCIHPHHHMATH  PA3IU4YHBbIE  BHJbBI
HCKYCCTBA, TPAJWLIMH W TBOPYECTBO CBOETO M APYIHX
HapoJOB, OILIyIIaTb 3MOLHUOHAJIBHOE  BO3JEHUCTBHE
HCKYCCTBA;

- yOeXIeHHOCTb B 3HAYMUMOCTH IS JIUYHOCTH U
oOmiecTBa OTEUECTBEHHOTO W MHPOBOTO HCKYCCTBa,
OTHUYECKUX KYJIbTYPHBIX TpaAULUMA M  HApPOJHOrO
TBOPYECTBA;

- YMeTb OIepupoBaTh MOHATHIAMHU: CpeaHee aphU(MeTHYecKoe,
MeAMaHa, HauOoJblllee U HaUMEHbIllee 3HAYEHMs, pa3Mmax,
JMCTIEpPCHs, CTaHJApPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeThb
U3BJIEKAaTh, MHTEPHPETUPOBATh HMH(OpMAINIO, MPEICTABICHHYIO B
Tabnmuiax, JAuarpammax, rpadukax, OTpa)kalollyl0 CBOWCTBa
peasIbHBIX TPOILIECCOB U SBJIEHUH; MPEACTaBIATh HMH(GOPMALIUIO C
MOMOIIbI0 TaOJIMII M JUarpaMM; HCCIEeNIOBaTh CTaTUCTHYECKUE
JaHHbIE, B TOM 4YHCIIe€ C NMPUMEHEHUEM Trpapuueckux METOJO0B U
JJIIEKTPOHHBIX CPEJICTB;

- YMEThb OIIEpUPOBaTh NOHATUSMH: TOYKA, MpsAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, JBYTPAHHBIM YIrOJI, CKPELIUBAIOIIUECS IIPSIMBIE,
NapAJUIEIbHOCTh M NEPHNEHAMKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH,
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- TOTOBHOCTh K CaMOBBIPQXEHHIO B pa3HBIX BHUIAX
HCKYCCTBa, CTPEMJICHHE MPOSBIIATH Ka4eCTBa TBOPUYECKOM
JUYHOCTH,

ORilajleHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
JeHCTBUSIMU:

a) oO1eHue:

- OCYIIECTBJISITH KOMMYHHUKAIIMH BO BCeX c(epax >Ku3HU;
- pacmo3HaBaTh HeBepOadbHBIC CPEACTBA OOINCHUS,
MMOHUMATh 3HAYCHHE COLMAJIBLHBIX 3HAKOB, PAcIO3HABATh
MPEINOCHUIKM  KOH(MIUKTHBIX CUTyalldd ®  CMST4aTh
KOH(JIUKTHI;

- pa3BepHYTO U JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C
HCITOJIb30BAHUEM SI3IKOBBIX CPEACTB

YIOJ MEXIY NMPSAMBIMH, YTOJI MEXAY HNPSIMOM U IJIOCKOCTBIO, YroJl
MEXY IUIOCKOCTSIMHM, PpAacCTOSIHME OT TOYKM JI0 IUIOCKOCTH,
PacCTOSIHUE MEXKAY IPSIMBIMH, PACCTOSTHUE MEXIY INTIOCKOCTSIMY;

- YMETb HCHOJB30BaTh MPHU PEIICHUM 3a]a4 M3y4eHHBIC (aKThl U
TEOpEeMbl IUIAHUMETPHUH; yYMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKpYXarollero Mupa

OK 06. [IposBisaTh
IpaKJIaHCKO-
MaTPpUOTUYECKYIO
MTO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE MOBEIACHUE
Ha OCHOBE
TPaAUIIMOHHBIX
001IIeYeI0BEUYeCKUX
LICHHOCTEH, B TOM
YHUCJIE C YIETOM
rapMOHH3ALUU
MEKHAITMOHAJIBHEIX 1
MEXKPEJIIUTUO3HBIX
OTHOIIICHHUH,
MPUMEHSITh CTaHIAPTHI
AHTUKOPPYIIIUOHHOTO
IIOBEICHUS

- OCO3HaHUE OOYYAIOIIUMHUCS POCCHUICKON TpakIaHCKOM
UJEHTUYHOCTH;

- IICJICHANPABICEHHOE PA3BUTUE BHYTPEHHEH MO3UIIUU
JUYHOCTU HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH
HaponoB Pocculiickonn ®enepanuu, HCTOPUYECKUX U
HAI[MOHAJILHO-KYJIBTYPHBIX  Tpaguluii, (QopMUpOBaHUE
CHUCTEMBI 3HAYMMBIX IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIHUOHHOTO MHUPOBO33PEHHUSI, MPABOCO3HAHMUS,
HKOJIOTUYECKON KYIBTYphI, CIOCOOHOCTH CTaBUTh IIEJIH U
CTPOUTD KU3HEHHBIE IJIaHBI;

B yacTH rpa:xka1aHcKoOro BOCIIUTAHUSA:

- OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB |
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOMOPSIKA;
- MPUHSITHE TPaIUIIMOHHBIX HAI[MOHATILHBIX

00111eYeIOBEUECKUX U IEMOKPATUIECKUX IIEHHOCTEH;

- TOTOBHOCTb IPOTHUBOCTOSITh UJEOJIOTHU SKCTPEMHU3MA,
HallMOHAMM3Ma, KCeHOPOoOWH, JTUCKPUMHHAIMH  TIO
COIIMAIbHBIM, PEIUTHO3HBIM, PACOBBIM HAIlMOHATBHBIM
MIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYI JESITEIbHOCTh B
WHTEpecax TPakKIaHCKOTO OOIIecTBa, Y4YacTBOBAaTh B
caMOyIpaBlIieHUU B 0011€00pa30BaTeNbHON OpraHU3aIul
U JI€TCKO-IOHOIIECKUX OpraHU3alusIX;

- YMETb OIIEpUPOBaTh IIOHATUAMM: HPSIMOYIOJbHAs CHCTEMa
KOOPJAMHAT KOOPAMHATBI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA,
CKaIsIDHOE IIPOM3BEIEHHUE, YOI MEXAY BEKTOpPaMH, CyMMa

BEKTOPOB, IIPOU3BEICHUE BEKTOpPA HA YHMCIIO; HAXOAUTH C IIOMOILBIO
M3YYEHHBIX (OPMYIT KOOPIWHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMsI TOUKAaMU;

- YMETh BBIOMPATh MOAXOJSAIINN M3YYEHHBIA METOJ IJISi PeIICHUS
3aJjauy, pacro3HaBaTb MaTeMaTH4ecKue (akThl U MaTeMaTHYECKue
MOJIETI B HPHUPOJHBIX M OOILIECTBEHHBIX SBIIEHUSX, B HCKYCCTBE;
yMEHUE IPUBOJUTH  IPUMEPHl  MATEMAaTUYECKUX  OTKPBITHU
POCCHIICKOM M MUPOBOW MaT€MaTUYECKOW HAYKH;

- YMETb ONEPUPOBATH IOHATHUAMU: CIIYYalHBIM OIBIT U CIyd4alHOE
coObITHE, BEPOSATHOCTH CIY4alHOTO COOBITUS; YMEHUE BBIYUCIATH
BEPOSITHOCTH C UCHOJIB30BAHUEM TpapUUECKUX METOJIOB; IPUMEHSTh
(GOpMyJIbI CIIOKEHUSI 1 YMHOKEHUSI BEPOSATHOCTENH, KOMOUHATOPHBIE
(bakThl U (GOpPMYNbI NMPH PEIICHUH 3a/1a4; OLEHUBATh BEPOSITHOCTD
peaIbHbIX COOBITUH; 3HAKOMCTBO CO CIy4yallHBIMU BEJIWYUHAMU;
yYMEHHUE PUBOINUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YUCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX
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- YMCHHC BSaHMOHeﬁCTBOBaTB C conraJIbHbIMH
HHCTUTYTaMHM B  COOTBCTCTBHHU C HX (bYHKI_[I/ISIMI/I
Ha3HAa4Y€HHUEM, - TOTOBHOCTb K FYMaHHTapHOﬁ u

BOJIOHTEPCKOM JEATEILHOCTH;

MATPUOTUYECKOT0 BOCIIMTAHUSA:

- c(opMUPOBAaHHOCTh  POCCHMCKOH  IpakJIaHCKOM
WJICHTUYHOCTH, TMaTPUOTH3Ma, YBAXKEHUS K CBOEMY
HapoJly, YYBCTBa OTBETCTBEHHOCTH Iiepen PoauHoMu,
ropJIOCTH 3a CBOM Kpai, cBOl PonauHy, CBOW S3BIK U
KYJbTYpY, IPOLUIOE U HACTOSLIEE MHOIOHAIMOHAJIBLHOIO
Hapoja Poccus;

- IIEHHOCTHO€ OTHOUIEHHE K TOCYIapCTBEHHBIM
CHMBOJIaM, MCTOPUYECKOMY W MPUPOJHOMY HACIEIUIO,
NMaMsATHUKaM, TpaauuusM HapoaoB Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/E;

- uaeiHas yOKICHHOCTh, TOTOBHOCTh K CIYXCHUIO U
3amuTe OTeYecTBa, OTBETCTBEHHOCTD 32 €r0 CYAL0Y;
OCBOCHHBIC O0YUYAIOIIMMUCS MEXIPEIMETHBIC MOHATHUS U
YHUBEpCAIbHBIE yueOHbIE JEeUCTBUS (PETyJSITUBHEIE,
MO3HaBaTeJIbHbIC, KOMMYHUKATHBHBIC);

- CIOCOOHOCTh MX HCIIOJIb30BaTh B TMO3HABATEIBHON H
COLMATILHOW MPAaKTHUKE, TOTOBHOCTh K CAMOCTOSITETbHOMY
MJIAHUPOBAHUIO u OCYILIECTBJICHUIO yaeOHOM
NEeSITENIbHOCTH, OPraHU3allii y4eOHOr0 COTPYIHUYECTBA C
MEJJarOTMYeCKUMHU  COTPYITHUKAMH W CBEPCTHHKAMH, K
Y4aCTHIO B MMOCTPOCHUHU VHJIMBH1yaJIbHOU
IIO3HABATEJILHON TPACKTOPHH;

- OBJaJICHHE HaBBIKAMH Y4e€OHO-HCCIIEeI0BATEIbCKOM,
MPOEKTHOM M COIMATIbHON JEATEIIbHOCTH

OK 07. ConeiicTBOBAaThL
COXPAHEHHUIO
OKpY>Karollen cpeibl,
pecypcocOepexreHuto,
MIPUMEHSTh 3HaHUSI 00
WU3MEHEHHUSAX KIMMAaTa,
TIPUHIIHUITBI

- HEe TpUHUMATh JICWUCTBUSA, TPUHOCAIINE BpPEI
OKPY’KaloOIlei cpeie;

- YMETh MPOTHO3UPOBATH HeOIaronpusITHhIC
3KOJIOTHYECKHE IOCIICICTBHS MpeANPUHUMAEMBIX
JIEUCTBUI, MPEIOTBPALLIAT HX;

- pacHIMpUTh ONBIT JACATEILHOCTH SKOJOTHYECKOM
HaIpaBJIECHHOCTH;

- yMeTb ONEepUpOoBaTh MOHATUSIMH: (YHKUUS, HENpepbIBHAS
(byHKLMS, TPOU3BOIHAS, MTEPBOOOpa3Has, ONpeeeHHbI HHTErpa;
YMETh HaXOJUTh NMPOU3BOJIHBIE dJIEMEHTAPHBIX (DYHKIUH, UCTIONb3YS
CIPAaBOYHBIE MAaTEpUaJbl; MCCIEAOBAaTh B IPOCTEHIINX CIydasx
(GYHKIIMM HAa MOHOTOHHOCTb, HAXOAUTh HAHOOJIbIINE U HAUMEHBIIINE
3HaYeHusT  (QyHKIMH; CTpoUTh TpadUKd  MHOTOWIEHOB  C
MCIIOJIb30BAaHUEM allapaTa MaTEMaTHYECKOr0 aHaJln3a; MPUMEHSThH
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OCpEIKITUBOTO
MIPOU3BO/ICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUIX

- pa3pabarbiBaTh IUIAaH PEHICHHs] MPOOJIEMBI C Y4ETOM
aHaJIM3a UMEIOIINXCSI MaTepUaIbHbIX U HEMaTepUaIbHbIX
PECYpCOB;

- OCYIIECTBIISITh IICJICHANPABICHHBIA IOUCK IEepeHoca
CPEICTB U CIOCOOOB JeWCTBUA B NPO(HECCHOHATIHHYIO
cpeny;

- yMEThb MEpPEHOCUTh 3HAaHHSA B I[IO3HABATEJIbHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH;

- TmpeuiaraTb HOBBIE IPOEKTHI, OLIEHWBATh HUIEU C
MO3ULIMM  HOBU3HBI, OPUTHMHAIBHOCTH, MPAKTHUYECKOU
3HaYUMOCTH;

- JaBaTh OIICHKY HOBBIM CHTyauusMm. BHocuTb
KOPPEKTUBBI B JESATENbHOCTb, OIEHUBATh COOTBETCTBHE
pe3yJabTAaTOB LEISM.

NPOM3BOJHYIO TIPH PEIICHHHM 3a7ad Ha JBW)KCHHUE, peIlaTh
MPAKTUKO-OPHCHTUPOBAHHBIE  33/Jladl  HAa  HAWOoJNbIIME |
HaVMCHBIIME 3HAYCHHS, HA HAXOXKICHHE IIyTH, CKOPOCTH U
YCKOPEHUSI;

- yMETh ONEpPUPOBATh MOHATUSMH: JBW)KCHHE B IIPOCTPAHCTBE,
no00HbIE (UTYpBl B TMPOCTPAHCTBE; HKCIIONIH30BATH OTHOIICHHE
IJIOMae TIOBEPXHOCTEH HM O00BEMOB MOJOOHBIX (QUTYp IpHu
pEIICHUY 33]1aY;

- yYMETh BBIYHCIATH TE€OMETPUYECKHE BEIWYHMHBI (IJIMHA, YTOJ,
wiomanabk 00beM, IIIOIMIAAs MOBEPXHOCTH), UCIOIB3YS H3Yy4CHHBIC
(bOpMYITBI B METO/IBI.

IIpodeccuonanbHbIe KOMIIETEHIIMHA

Buasbl 1eiTe IbHOCTH

HpO(l)eCCI/IOHaJILHLIe KOMIICTCHIHH, COOTBETCTBYIOLINEC BUAAM NEATCIBHOCTH

Brimmonnenne MoHTaxka
KapKacHO-OOIIINBHBIX
KOHCTPYKLUH

[1IK 1.1. BeImOaHATE MOATOTOBUTEIBHBIE PAOOTHI IPU MOHTAXE M OTJEIKE KAPKACHO-OOIIMBHBIX KOHCTPYKITUH.
1K 1.2. BeinonHATs paboThl IO MOHTaXKY KapKaCHO-OOIIMBHBIX KOHCTPYKIUH U3 pa3InYHbIX MaTepHaJIOB.

1K 1.3. BeINONHATH OTAEIKY KapKacCHO-OOIIMBHBIX KOHCTPYKIIH.

I1K 1.4. BBINOJHATS pEMOHT KapKaCHO-OOLIMBHBIX KOHCTPYKIIUH.

BrinonHeHuii 00JIMIIOBOYHBIX,
MO3auYHbIX U IEKOPATUBHBIX
pabot

MOBEPXHOCTEN 31aHUN U COOPYKEHUM.

1K 2.1. BeINoyiHATS NOATOTOBUTEIbHBIE paOOTHI TP MPOU3BOACTBE OOJIUIIOBOYHBIX, MO3aUUHBIX U JEKOPATUBHBIX paboT.
[IK 2.2. BpInonHATh OOJMIIOBOYHBIE PAaOOThl TOPU3OHTAIbHBIX, BEPTUKAJIbHBIX, BHYTPEHHHUX, HAPYKHBIX, HAKIOHHBIX

1K 2.3. YcrpauBaTh 1eKOpaTUBHbBIE U XY10’KECTBEHHbIE MO3aUYHbIE TIOBEPXHOCTH.
I1K 2.4. BINoJIHATh pEMOHT OOJIMIIOBAHHBIX MOBEPXHOCTENH M MO3aUUHBIX MOKPHITHH.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIJUCHUTLTAHBI

01.07 MATEMATHKA

2.1. O0beM IUCHMIJIMHBI U BU/IbI Y4eOHOH padoThl

Buj yueOHoii padoThI Obrem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 340
B TOM 4HcCJIe:
OcHOBHOE co/lep:KaHue 280
B TOM YUCIIE:
TeopeTuyeckoe o0ydeHue 216
MIPaKTUYECKUE 3aHITUS 38
KOHTpPOJIbHAs paboTa 26
IIpodeccnonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHue (co/ep:KaHHe MPHKJIATHOIO 54
MO/1YJIAA)
B TOM YHUCIIE:
TeopeTHyecKoe 00yueHue -
MIPAKTHYECKUE 3aHATHUS 54
IIpomexxyTouHasi arrecTanus (3K3aMeH) 6
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2.2. TeMaTU4YeCKHUH IVIAH U COAEpPKAHUE YIEOHOM TN CHUIIIMHBI

HaumenoBanue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem dopmupyembie
pa3iesioB U TeM JIa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJAHOI MOAYJIb (IPH HAJIUYMH) 4acoB KOMIIeTeHIIUH
OCHOBHOE cO/Iep:KaHue

Pazpeu 1. IloBTOpEeHne Kypca MaTeMATHKH U3 OCHOBHOM IIKOJIbI 20
Tema 1.1. Leanb u Copep:xanue yueOHOro MaTepuana
3aJa4i MaTeMaTUKH bazoBbie 3HaHME U yMEHUS 110 MaTeMaTHKe B IPOPECCHOHATIBHOM U TOBCETHEBHOM )
NPH OCBOEHUH JIeSITeNIbHOCTH
npogeccuu KomOuHHMpOBaHHOE 3aHATHE
Tema 1.2 Yucaa u Coneprxkanne y4eOHOro Marepuasia
BBIYHCJICHUS. JleiicTBHsI HaJl TIOJIOKUTEIBHBIMU M OTPULIATEILHBIMHU YHCIaMU, OOBIKHOBEHHBIMU U
Bripaxenus u JECATUYHBIMH IPOOSIMHU. 2
npeodpa3oBaHuA JleiicTBus co cTeneHsaMu, (OPMYIIbl COKPAIIEHHOTO YMHOXKEHHUS
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.3. I'eomerpus | Ilpogheccuonanvno-opuenmupogannoe cooeprcanue (cooeprcanue nPUKIAOHO20 MOOY:)
HA MJIOCKOCTH Bupl mitockux GuUryp u ux mioniaah 5
[TpakTHKO-OpHEHTUPOBAHHBIE 337]aUl B Kypce T€OMETPHUH Ha TNIOCKOCTH OK 01 - OK 07
IIpakTHueckoe 3aHsATHE I[IK1.1-1IK 1.4
Tema 1.4. Coneprxkanne y4eOHOro MaTtepuasia K 2.1 -1IK 2.4
IIpouenTHbIC ITpocTble MpoLEHTHI, pa3Hble cr1ocoObl UX BhIYMCICHHS. CI0XKHbIE MTPOIIEHTHI 4
BbIYHCJICHUS [IpakTuueckoe 3anarue
Tema 1.5. YpaBuenuss | ConepkaHue yueOHOro Marepuasia
U HepaBeHCTBa JluneiiHble, KBaJpaTHbIE, IPOOHO-JIMHEITHBIE YPaBHEHUS! 1 HEPABEHCTBA 2
IIpakTnueckoe 3aHATHE
Tema 1.6. Cucremsl Coneprxkanne y4eOHOro Marepuasia
YPaBHEHUH U CriocoOblI perieHust CUCTeM JIMHEHHBIX ypaBHeHUH. [TonsaTus: MaTpuna 2x2 u 3x3,
HEPaBEeHCTB onpenenuTenb Marpuibl. Meton I'aycca. CucreMsl HEMMHENHBIX ypaBHEHUN. CHCTEMBI 6
HEPABEHCTB
KomOuHupoBaHHOE 3aHATHE
Tema 1.7. Bxoanoii Coneprxanne y4eOHOT0 MaTepuasia )

KOHTPOJ1b

Brrunciaenusa u Hp606pa30BaHI/IH. ypaBHeHI/IH 1 HCPAaBCHCTBA. reOMeTpI/I}I Ha IJIOCKOCTHU
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KonTponbnas pabora

Paznea 2. IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE 20
Tema 2.1. OcHOBHBIE Copep:xanue yueOHOro MaTepuana
NOHATHA IIpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOUKA, IPsIMasi, IJIOCKOCTh, IPOCTPAHCTBO).
cTepeoMeTpHH. OcHoBHbIe akcHOMBI cTepeoMeTpui. [lepecekaroniuecs, napajielbHble U CKPEIIUBAIOIIUEcs 2
Pacnosioxenne npsiMble. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
NPSAMBIX M II0CKOCTel | KoMOMHUPOBAaHHOE 3aHATHE
Tema 2.2. Copep:xanne yaeOHOro MaTepuana
ITapajieqbHOCTH [TapannenpHble npsmas u mwiockocts. Onpenenenue. [lpusnak. CBoiicTBa (C 10Ka3aTEIBCTBOM).
NPSAMBIX, IPAMOIi 1 [Tapannensubie miaockoctu. Onpenenenue. [Ipuznak. CBoiicTBa (C 10Ka3aTEILCTBOM). 6
IJIOCKOCTH, Terparnp u ero snementsl. [lapamnenenunesn u ero aneMeHTsl. CBONCTBA IPOTUBOMOIOKHBIX
IUIOCKOCTeH rpaHeil u nuaronaneil napamuienenunena. Iloctpoenue ceyenuil. Pemenue 3anau.

KoMOuHMpOBaHHOE 3aHATHE
Tema 2.3. Copep:xanue yueOHOro MaTepuana
HepnenaukyasapHocts | [lepnenauxynspusle npsmMble. [lapannenbHuble npsMble, NEPIEHIUKYISPHBIE ITIOCKOCTH.
NPAMBIX, IPAMOH U [Ipu3Hak neprneHIuKyIIpHOCTH MPsIMO U TIockocTu. JlokazaTtenbcTBo. [lepnenaukymsp u ’
IIOCKOCTH, HakJIoHHad. [lepnienaukynspHble m10ckocTd. [Ipu3Hak nepneHuKyIsIpHOCTH MJIOCKOCTEH.
IUIOCKOCTEH JlokazatenbcTBO. Pacctosinust B mpocTpaHcTBe

KoMOuHMpOBaHHOE 3aHATHE
Tema 2.4. Teopema o Conepxanue yueOHOro MaTepuaia
Tpex Teopema o Tpex nepneHauKyIsapax. JlokazaTensbCTBO. YToJI MEXKAYy NPSIMON U IIIIOCKOCTBIO. 4
NepneHAuKyJIsipax Yron Mexay IIOCKOCTSIMU

KomOnHupoBaHHOE 3aHsITHE
Tema 2.5. Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprHcanue NPUKIAOH020 M0OOYJIs)
IMapannenbHble, AxcuoMel crepeoMeTpud. [leprneHuKyIspHOCTD IPSMON U TUNIOCKOCTH, MAapaJUIeIbHOCTD IBYX
neprneHAuKYyJIsIpHbIe, MPSIMBIX, IEPIEHAUKYISIPHBIX MII0CKOCTH, EPIEHAUKYISIPHOCTh MIIOCKOCTEN 4
CKpelBaIHecs
npsimMble. [IpakTuueckoe 3anarue
Tema 2.6. Pemienne Coneprxanne yueOHOro Matepuasia
3agad. IIpameie u PacnonoxeHnne npsMbIX U INIOCKOCTEN B TpOCTpaHCcTBE. [lepneHuKynspHOCTh U
IJIOCKOCTH B MapajuIeIbHOCTD NMPSAMBIX U IIIocKocTel. CKpemmBaromuecs npsiMble 2

NMPOCTPAHCTBE

KonTtposnbHast pabora

OK 01 - OK 07
K 1.1-1IK 1.4
I[IK 2.1 -1IK 2.4
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Pazpea 3. KoopanHatbl 1 BEKTOPbI 16
Tema 3.1. lekapToBbl | Conep:kanue yueOHOTO MaTepuasa
KOOPAHMHATHI B JlexkapToBbI KOOpIMHATHI B TpocTpancTe. [IpocTeiimue 3agaun B koopauHarax. Paccrosnue
NPOCTPAHCTBeE. MEXy IByMsl TOUKaMH, KOOPJAUHATBI CEPEIUHBI OTPE3KA
Paccrosinne mesxkay 4
ABYMS TOUKAMH.
Koopaunartsi
cepelMHbI 0TPe3Ka KomOunupoBanHoe 3aHstue
Tema 3.2. BekTopbl B Copep:xanue yueOHOro MaTepuana
NPOCTPAHCTBE. YTIoJI BekTopsl B mpocTpancTBe. CrokeHue U BBIYUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA Ha YUCIIO.
MeXkK1y BeKTOpaMHu. Kommianaphuseie Bektopsl. CkansipHOE IIPOU3BE/IEHHE BEKTOPOB. Pa3noxenue BekTopa 1o TpemM
CxansipHoe HEKOMIUTAaHApHBIM BeKTOpaM. KoopimHaThl BEKTOpa, CKaISIPHOE MPOU3BECHIE BEKTOPOB B 6
NpOU3Be/ICHUE KOOpJUHATAX, YIOJ MKy BEKTOPaMH, YTOJI MEXAY MPSAMOH U IIOCKOCTBIO, YTOJI MEXKIY OK 02: OK 03:
BEKTOPOB IJIOCKOCTSIMU. Y paBHEHUE IJIOCKOCTU. |'eoMeTprudecKuii CMbICI ONpPEeNIuTeNst 2x2 OK 0 4" OK 07’
KomOnHupoBanHoe 3aHITHE K 1.1 . K 1.4
Tema 3.3. IlpakTuko- | Ilpogheccuonanvno-opuenmupogannoe codepircanue (cooeprcanue NPUKIAOHO20 MOOYNA) K 2:1 _ K 2'. 4
OPHEHTHPOBAHHbIE Koopaunathast niuockocTs. Beruucienne paccTosiHUM U II01a1el Ha MIIOCKOCTH.
32244 Ha KonuuecTBeHnHbie pacueTsl 4
KOOPAUHATHOMH
IUIOCKOCTH [IpakTuueckoe 3anarue
Tema 3.4. Pemienne Coneprkanne y4eOHOro Matepuasia
3apa4. Koopaunarel m | /lexkapToBbI KOOpIMHATHI B TPOCTpaHCcTBE. BexkTops! B pocTpancTBe. CllojkeHUE U BBIYMTaHUE
BEKTOPBI BEKTOPOB. YMHOK€HUE BeKTOpa Ha uncio. Kommianapusie BekTopbl. CKalasipHOe
IIPOU3BEICHNE BEKTOPOB. PaznokeHne BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BEKTOPAM. )
[Ipocreiimue 3anaun B koopauHaTax. KoopauHatel BeKTOpa, pacCTOSIHUE MEXAY TOUKaMH,
KOOpJAMHATBI CEPENHBI OTPE3KA, CKATSIPHOE IIPOU3BEIECHIE BEKTOPOB B KOOPINHATAX, YToOJl
MEX/1y BEKTOPaMH, YIoJl MEKY NPSIMOM U MJIIOCKOCTBIO, YTOJ MEKIY MIIOCKOCTSIMHU.
KonTtposnbHas pabora
Pazneua 4. OcHoBbI TpUroHOMeTpru. Tpuronomerpnyeckne GPyHKIUA 40
Tema 4.1. Copepxanne yueOHOTo MaTepuana OK 01 - OK 07
Tpuronomerpuuyeckue | Panuannas mepa yria. [IoBopoT Touku Bokpyr Havana koopauHat. OnpeseneHue cCuHyca, 4 K 1.1-TIK 1.4
bynxuun KOCHHYCa, TAHT€HCAa U KOTaHI'€HCca. 3HaKU CHHYCA, KOCUHYCAa, TAHI'€HCA U KOTAHI'€HCa 110 K 2.1 — [TK 2.4

IPOU3BOJBHOIO yIJIa,

YCTBCPTAM. 3aBUCHUMOCTh MCXKIY CHHYCOM, KOCHHYCOM, TAHI'CHCOM M KOTAHI'CHCOM OOHOI'O 1
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yucja. Paaguannas u
rpajycHasi Mepa yrJja

TOI'0 K€ yrjia

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.2 OcHOBHBIE
TPUTOHOMETPHYECKHE
TOXxKAeCcTBA. POpPMYJIbI
NpUBeIeHNUs

Copep:xanue yueOHOro MaTepuana

Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHI'€HC, KOTAHI'€HC YTJIOB O U — Q.
®opMmyiibl IPUBEICHMUSI

KoMOuHMpoBanHoe 3aHsTHE

Tema 4.3. Cunyc,
KOCHHYC, TAHT'€HC,
KOTAHI'€HC CYMMBI H
Pa3HOCTH JBYX YIJIOB.
Cunyc, kocunyc
JABOWHOIO yrJia.
DopMyJabl
IOJIOBMHHOIO yIJa

Copep:xanue yueOHOro MaTepuana

Cymma u pa3Hocth cuHycoB. Cymma U pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC JIBOMTHOTO yTJa.
dopmynsl TosI0BUHHOTO yria. [IpeoOpa3oBaHre CyMMBbI TPHTOHOMETPHUECKUX (PYHKIIHH B
MIPOU3BE/ICHNE U MPOU3BEACHUS B CyMMY. BhIpakeHue TpuroHoMeTpuieckux GyHKIui yepes
TAHTe€HC TTOJIOBUHHOTO apryMenTa. [IpeoOpazoBanue npoCcTEeHIITNX TPUTOHOMETPUIECKUX
BBIPAYKCHU I

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4. ®ynkuuu,
Hx cBoiicTBa. Croco0bl
3agaHus QpyHKIUI

Coneprxkanue y4eOHOro Marepuasia

OO0nacTh ornpeeieHus] © MHOXKECTBO 3HaueHUH QyHKIMH. YeTHOCTh, HEUETHOCTb,
nepruoANIHOCTh pyHKIMNA. CriocoOBI 3a1aHus (PYHKITHIA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.5.
Tpuronomerpuyeckue
(ynxuun, ux cpoiicrea
U rpaguxu

Coneprxkanue y4eOHOro Marepuasia

OO6nacTh ornpeeneHuss © MHOXKECTBO 3HAUE€HUM TPUTOHOMETPUUYECKHX (PYHKIUHU. YeTHOCTB,
HEYETHOCTb, IEPUOUYHOCTh TPUTOHOMETpHUecKuX (yHKIui. CBoiicTBa U rpaduku GpyHKUNN
y=COSX,y=sinX,y=tgXx,y=ctgx

KomOunupoBanHoe 3aHsTHe

Tema 4.6. Coneprxanue yueOHOro MaTepuasa

IIpeodpazoBanue Cxarue u pacTshkeHne rpauKoB TpUroHoMerpudeckux ¢pyHkuuit. [IpeodpazoBanue rpagukos
rpaguxosn TPUTOHOMETPUUECKUX (YHKIUI

TPUTOHOMETPUYECKUX

byHkumin [IpakTrueckoe 3aHsATHE

Tema 4.7. Onucanue Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOH020 MOOYIs)
MPOU3BOACTBCHHBIX Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIUIN B MPO(eCcCHOHANBHBIX 331a4ax

NPOLECCOB C OMOUILIO
rpagpukoB GyHKUMH

HpaKTI/ILICCKOC 3aHATUC

Tema 4.8. OOpaTHbIe

Coneprxanne y4eOHOT0o MaTepuania
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Tpuronomerpuueckue | O6paTHble TpuronomeTpuyeckue Gpynkuun. Mx cBoiictBa u rpaduku
byHkuun KomOnHupoBaHHoe 3aHiTHE
Tema 4.9. Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue | YpaBHEHHUE cOs X = a. YpaBHEHHeE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenune
YPABHEHHA U TPUTOHOMETPUYECKUX YPABHEHHI OCHOBHBIX THUIIOB: IPOCTEHIINE TPUTOHOMETPUUECKUE
HepaBeHCTBA YPaBHEHUS, CBOJALIMECS K KBaPATHBIM, PEIIAEMbIE Pa3I0KEHUEM Ha MHOKUTEINH, 8
OJIHOPOJIHBIE.
IIpocreiire TPUrOHOMETPUYECKUE HEPABEHCTBA
KombunupoBanHoe 3ansrue
Tema 4.10. Cucrembl Copepxanne yaeOHOro MaTepuana
TPUroHoMeTpu4eckux | CucreMbl TPUrOHOMETPUUYECKUX YPABHEHHM 2
YPaBHeHUi KomOuHMpOBaHHOE 3aHATHE
Tema 4.11. Coneprxkanne y4eOHOro Marepuasia
[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIpKEHUH. PellieHne TpuroHoMeTpudeckux )
YpaBHEHUI U HEPABEHCTB B TOM YHCJIE C HUCIIOJIb30BAaHUEM CBOMCTB (YHKIUI
KonTponbnas pabota
Paspea S. KoMiuiekcHbIe yuciia 8
Tema 5.1. Copepxanue yaeOHOTo Marepuaa
Kommniekcubie ynciaa | [lonstue kommiaekcHoro yucia. ConpsbkeHHbIE KOMIUIEKCHBIE YHCIa, MOAY/b U apIyMEHT
KOMIUIEKCHOTo ynciia. @opma 3anucu KOMIJIEKCHOTO Yucia (TeoMeTpuyeckas, 4
anreOpandeckas, TPUrOHOMeTpuYecKas). ApupmeTndeckue AeUCTBUS ¢ KOMIUICKCHBIMHU
qrclIaMu OK 01 - OK 07
KomOuHupoBaHHOE 3aHsTHE
Tema 5.2. Coneprxkanne y4eOHOro Marepuasia
BrinonHeHne pacueToB ¢ MOMOILBIO KOMILIEKCHBIX yncen. [Ipumeps! ncnonb3oBaHus 4
KOMIUIEKCHBIX YHCE
IIpakTnueckoe 3aHATHE
Pasnean 6. IIpousBoaHas pyHKuIUM, ee NPUMEHEHUE 40
Tema 6.1. IlonsTne Coneprxkanne y4eOHOro Matepuasia
NPOU3BOIHOM. Omnpenenenne YUCIOBOM MOCIEI0BATEIBHOCTH U CIIOCOOBI €€ 3a1anus. CBOMCTBA YHUCIOBBIX OK 01 - OK 07
@opMyJibl M IPABUWJIA | TIOCIIEIOBATENbHOCTEH. Onpeenenue npeaena nocieoBaTeIbHOCTH. Brrunucienue npenenon ) IIK1.1-TIK 1.4
audpepennupoBanus | nocinenosarenbHoctel. [Ipenen ¢pynkuun Ha Geckoneynoctu. [penen GpyHKIuM B TOUKe. K 2.1 -TIK 2.4

[Ipupamenue pynkuuu. [Ipupamenue aprymenTa. 3agauu, NpUBOASILINE K TOHITHIO
Ipon3BoIHON. OnpeneneHre Npon3BoJHON. AJITOPUTM OTBICKaHMsI IPOU3BOIHOMN
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KombununpoBanHoe 3anstue

Tema 6.2. Copepxanne yaeOHOro MaTepuana

IIpousBoanbie cymmsl, | @opmyisl auddepenuupoanus. [IpaBuna quddepeHnupoBanus

pa3HoOCTH,

Npou3Be/IeHusl,

YaCTHOIO KoMOuHMpoBaHHOE 3aHATHE

Tema 6.3. Copep:xanue yueOHOro MaTepuana

IIpousBoaubie Omnpenenenue cnoxxHor ¢pyHKuuu. [Ipon3BoHbIE TPUTOHOMETPHUYECKUX (DYHKIIUH.
TpUronomerpudeckux | [IpousBoanas cnoxxHoit pyHKUIMN

pynxuumii.

IIpousBoaHas

CJIOKHOM (PYHKIUH

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 6.4. [TousaTHe 0

Conepsxkanue y4eOHOro Marepuasia

HeNnpepbIBHOCTH ITonsarue HenpepsiBHOM (pyHKIMU. CBOlMicTBA HeNpepbIBHOM QyHKIMH. CBA3b MEXKIY
¢pynkuuu. Merop HETPEPBIBHOCTHIO M TP PEePEeHINPYEMOCTHIO PYHKIUU B TOUKE. AJITOPUTM pEIICHUS
HHTEPBAJIOB HEPABEHCTB METOJIOM MHTEPBAJIOB

KoMOuHMpoBaHHOE 3aHATHE
Tema 6.5. Copep:xanue yueOHOro MaTepuana

I'eomerpuueckuii u
¢usnyecknii CMbICI
MPOU3BOAHOMI

['eomeTprUeCcKil CMBICI MPOU3BOAHOM — YIIIOBOM KOA((HUIIMEHT KacaTeabHOH K rpaduky
(GyHKIMU B TOUKe. YpaBHEHHE KacaTeabHOU K rpaduKy pyHKINU. AJTOPUTM COCTaBICHUS
ypaBHEHHUs KacaTeabHOU K rpaduky ¢pyHkiuu y = f(x)

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 6.6. Dusnueckuii
CMBICJI IPOU3BOHOM B

Copep:xaHne yueOHOTo MaTepuana

Ouznyeckuil (MEXaHMUECKUi) CMBICI TPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT

npogeccnoHaAIbHbIX BpeMeHH t: v =S’ (t)

3ajJayax [IpakTrueckoe 3aHsATHE

Tema 6.7. Conepxanue yueOHOro MaTepuaia

MoOHOTOHHOCTH BozpacTtanue u yObiBaHMe (PYHKIIMH, COOTBETCTBUE BO3pACTaHUs U YObIBaHUS (DYHKIIUU 3HAKY
¢yukuun. Touxn pou3BoAHOMN. [IoHATHE MTPOU3BOJHON BBICLIErO MOPSAKA, COOTBETCTBUE 3HAKa BTOPOM
JIKCTpeMyMa MIPOM3BOIHOM BBHIMYKJIOCTH (BOTHYTOCTH) QYHKIIMM Ha OTpe3Ke. 3a/ladll Ha MAaKCUMYM U

MUHUMYM. [ToHATHE aCUMOTOTHI, CIIOCOOBI MX OINpeeNeHHs. AITOPUTM UCCIIEIOBaAHUS
(GyHKIIUM U TOCTpoeHHe rpaduka QyHKIIUU ¢ TOMOIIBIO MPOU3BOAHOM. [[poOHO-TMHEeHAs

byHKIHUS

KomOunnpoBanHoe 3aHsATHE
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Tema 6.8. Copep:xanue yueOHOro MaTepuana
HccaenoBanue HccnenoBanue (yHKIIMM HAa MOHOTOHHOCTB M TOCTPOEHHE IpauKOB 4
byHkuum u
nocrpoenne rpapuka | KoMOMHUPOBAaHHOE 3aHATHE
Tema 6.9. Copep:xanue yueOHOro MaTepuana
Hau6osb1ee u Haxoxaenne HanOoIbIIero 1 HAMMEHBINET0 3HAYCHUH (PYHKIIUU, TOCTPOCHUE TPadUKOB )
HaNMeHbllIee MHOTOYJICHOB C MCIIOJIb30BaHUEM amrapaTa MaTeMaTHYeCKOro aHaian3a
3HaYeHus] QyHKUUHT KoMOuHMpoBaHHOE 3aHATHE
Tema 6.10. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepicanue NPUKIAOH020 MOOYis)
Haxo:xnenue Haubonbiiee u HauMeHblee 3Ha4eHUs (PYHKIUU
ONTUMAJILHOIO
pe3yJbTara ¢ 6
NOMOIIbLI0
MPOU3BOJIHOI B
NMPaKTHYECKUX
3a/1ayax [IpakTuueckoe 3aHaTue
Tema 6.11. Pemmenne Coneprkanue yueOHOro Marepuasia
3aaa4. [IpousBoanas ®opmysl u npaBuina nuddepennuposanus. HMcenenopanue GpyHKINN ¢ TOMOIIBIO )
(pynkuumn, ee npou3BoaHOM. Hanbombiiee u HanMeHplee 3Ha4eHUs1 GPyHKIUU
NnpuMeHeHHe KonTponbnas pabota
Paspnean 7. MHOrorpaHHUKH M TeJIa BpalleHUus 46
Tema 7.1. BepIMHBI, Coneprxkanne y4eOHOro MaTepuana
pedpa, rpanu [TonsiTrie MHOTOrpaHHUKA. Ero s1eMeHThI: BepiIuHbl, pedpa, rpanu. Juaronans. Ceuenue. )
MHOTOTPAaHHUKA BrImykiible v HEBBITYKITbIE MHOTOTPAaHHUKA

KombunnpoBanHoe 3aHstue
Tema 7.2 Ilpusma, ee Coneprxanne y4eOHOro Marepuana
COCTaBJISAIOIIHUE, [Tonstue npusMmel. Ee ocHoBaHus u GokoBble TpaHu. Beicota mpu3mel. [Ipsmas u HakiioHHAs ) OK 01 - OK 07
ceuenue. [Ipsimas u npusma. [IpasuibHas npusma. Ee ceuenne K 1.1-1IK 1.4
npaBujIbHas Npu3Mbl | KoMOMHUPOBAaHHOE 3aHSATHE [IK2.1-1IK 2.4
Tema 7.3. Copep:xanne yueOHOTo MaTepuana
Mapannenenunen, kyo. | [lapamrenenunen, CBOHCTBa MPSIMOYTOJIBHOTO Tapajuienenuieaa, Kyo. Ceuenue Kyoa,
Ceuenne Ky0a, napajuiejenumena 2

nmapajuiejenuimneaa

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 7.4. Ilupamuja,
ee COCTaBJsIIOIINE,
cedyenne. [IpaBuiabHasi
nupamMuaa. YcedeHHast
nupamMmjaa

Copep:xanue yueOHOro MaTepuana

[Tupamuna u ee anementsl. Ceuenue nupamusl. IlpaBunbHas nupamua. Y cedeHHas
nupamuzia

KombunnpoBanHoe 3ansrue

Tema 7.5. bokoBas u
MOJIHASI TOBEPXHOCTH
NMPU3MbI, MTUPAMUIBI

Coneprkanue y4eOHOro MaTepuaia

HJ'IOH.[&,I[B OOKOBOM M MOJIHOM ITOBCPXHOCTU IIPU3MBI, ITMPAMUJIbI

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.6. Cummerpust
B KyOe,
napaJuieJienuiesne,
npusMe, NUpamMujie

Coneprkanue y4eOHOro MaTepHraia

CumMMeTpHsi OTHOCUTEIBHO TOYKH, IPSIMOH, tockocTu. CUMMeETpHs B Ky0e,
napajuleJienunesie, npusMe, nupamuie

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 7.7. Ilpumepsl
CUMMeTPHii B

Ilpogpeccuonanvrno-opuenmuposannoe cooeprrcanue (cooeprcanue NPUKIAOHO20 M0OYA)

CumMMeTpHs B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY

npogeccuu [TpakTudeckoe 3aHATHE
Tema 7.8. Coneprxkanue yueOHOro Marepuasia
[IpaBuabHbIE [TonsaTne npaBmibHOr0 MHOTOrpaHHuKa. CBOICTBA PAaBUIIBHBIX MHOTOI'PAaHHUKOB

MHOTOTPAHHUKH, HX
CBOJCTBA

[IpakTrueckoe 3aHsATHE

Tema 7.9. Hnaunap,
€ro cocTaBJsIOIIHe.
Ceuenne nUJIMHAPA

Coneprkanne yueOHOro Marepuasia

Hununaap u ero snemenTsl. CeueHue MUIMHApa (TMapaiienabHOe OCHOBAHUIO U ocH). Pa3zBepTka
HWIAHAPA

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 7.10. Konyc, ero
cocTaBJIfIONINeE.
CeueHue KoHYyca

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M0OOYJIs)

Konyc u ero snementsl. Ceuenue koHyca (MapajuieaIbHOE OCHOBAHHUIO M NMPOXOJIsIee yepes
BEpIIMHY), KOHUYecKHe ceueHus. Pa3BepTka koHyca

HpaKTqucxoe 3aHATHUC

Tema 7.11. YceuyeHHbIH
Konyc. Ceuenue
yCe4eHHOr0 KOHYyca

Copep:xanue yueOHOTo MaTepuana

Yceuennslil konyc. Ero oOpa3syromas u Beicota. CedeHne yceueHHOro KoHyca

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 7.12. lllap u
chepa, uX ceyeHUs

Conepkannie ya4eOHOro MaTepuana

Iap u cdepa. Bzaumuoe pacnonoxkenue cepsl U miockoctd. CedeHue mapa, cepsl

KomOunnpoBanHoe 3aHsATHE
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Tema 7.13. Ilousitue 00
o0neMe TeJia.

Copep:xanue yueOHOro MaTepuana

[Tonstre 06 o6beMe Tena. O6beM Kyda U IPSIMOYTOJILHOTO Napasuienenunena. O0beM MPU3MbI

OTHOLIEHHE 00HbEMOB u nuuHApa. OTHOIIEHHE 00BEMOB TTOTOOHBIX TeN. ['€OMETpUUECKHIT CMBICTT OTIPEIETUTEIIS 4

MOA00HBIX TeJl 30ro nopsiaka
KombunnpoBanHoe 3ansrue

Tema 7.14. O6bembl 1 | Conepikanue yueOHOTO MaTepuana

II0LAH O6Bembl upaMuibl 1 KoHYyca. O0beM mrapa. [lnomaay noBepXHOCTEH Te 2

MOBEPXHOCTEH TeJl KomOnHupoBaHHoe 3aHsTHE

Tema 7.15. Copepxanne yaeOHOro MaTepuana

KomOuHnamun KomOuHanmm reoMeTpruiecKux Tei 4

MHOTOIrPAHHUKOB U [IpakTrueckoe 3aHsiTHE

TeJl BpalleHust

Tema 7.16. Conepsxkanue y4eOHOro Marepuasia

I'eomerpnueckue Hcnonb3oBaHrne KOMOMHALIMYA MHOTOTPAHHUKOB M T€J BPAIlCHHs B PAKTUKO- 4

KOMOMHAIIMM HA OPUEHTUPOBAHHBIX 3a7a4ax

NMPaKTHKe [IpakTuueckoe 3aHaTue

Tema 7.17. Pemienne Coneprxkanue yueOHOro Marepuasia

3ajad. OO6beMblI U IJIOLIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS 4

MHOrorpaHHUKHU H

TeJla BpallleHusl KonTponbnas pabota

Pasnea 8. IlepBooOpa3Has GyHKINH, ¢ IPUMEHEHHE 14

Tema 8.1. Coneprxkanne y4eOHOro MaTtepuasia

IlepBooOpa3nas 3ajada 0 BOCCTAaHOBJICHUH 3aKOH JBUYKEHHUS 110 U3BECTHOU cKopocTH. [loHsaTHe

¢yuxkuun. IlpaBuia uHTerpupoBanus. O3HaKOMJIEHHE C TTIOHSATUEM WHTETpaja U MepBooOpa3HOM st QyHKIIMU

HAXO0KICHUS y=f(x). Pemenue 3ana4 Ha cBA3b MePBOOOPA3HOM U €€ MPOU3BOIHOM, BEIYUCICHUE 2

nepBo00Pa3HbBIX niepBooOpa3zHoi it nanHor GyHkuu. Tadmuna popMyt 71 HaXOXKIEHUs TIEPBOOOPA3HBIX. OK 01 - OK 07
V3yueHue mpaBusa BEIYMCIECHUS IEpBOOOpa3HON I[IK1.1-1IK 1.4
KomM0uH1poBanHoe 3aHsTHE K 2.1 -TIK 2.4

Tema 8.2. Iliomannb Copep:xanue yueOHOTo MaTepuana

KPUBOJIMHEITHOM 3ajaun, TPUBOASAIINE K TIOHITHIO OTIPEICTICHHOTO HHTErpajia — O BEIYUCICHUH TIIOIA N

Tpaneuuun. Popmysa KPUBOJIMHEWHOM Tpamneluu, o nepemMerieHn Touku. [louarue onpeneneHHoro uHTerpania. )

HruioTrona - Jlelionuna

I'eomeTpuueckuit U puandeckuii cMbIca onpeaeseHHoro uurerpaina. ®opmyna HerotoHa -
JleiiOHM1IA

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 8.3. Copep:xanue yueOHOro MaTepuana
Heonpenesennblii n [ToHsITHE HEONPEEIIEHHOTO U OIPEEIIEHHOTO UHTETPAJIOB )
omnpeaeJeHHbI
HHTErpPajbl KomOnHupoBaHHoe 3aHsTHE
Tema 8.4. Ilonsitue 06 | Conepkanue yueOHOro MaTepuaia
onpeeJeHHOM I'eomeTpuueckuii CMbICH OIIPEEIEHHOIO HHTETpaJla
HHTerpaje Kak )
TI0IHAIN
KPHUBOJIMHENHOM
Tpaneuuun KomOnHupoBanHoe 3aHsTHE
Tema 8.5. Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (CooeprHcanue NPUKIAOH020 M0OOYIs)
OmnpeneseHHbIH I'eomeTpuueckuit cmbica omnpeneiaeHHoro uaterpana. ®opmyna Hetotona — Jleitbnuia.
HHTErpaJj B )KU3HU Pemnrenue 3a1a4 Ha MpUMEHEHUE MHTETPaJIa IS BRIYUCICHUS (PU3UYECKUX BETHYUH U 4
JIomaaei
[IpakTHueckoe 3aHsATHE
Tema 8.6. Pemnenue Copep:xanue yueOHOro MaTepuana
3aaaud. IlepBoodpasnas | [lepBooOpasnas pynkun. [IpaBuna HaxoxaeHus nepBoodpasHeix. Ee npumenenune )
¢pyuxkuun, ee
NpHUMeHeHHe KonTponbHas pabora
Paznea 9. Crenenu u kopHu. CreneHHas pyHKIHsA 18
Tema 9.1. Crenennass | Conep:kaHue yueOHOro Marepuasia
(hyHkums, ee cCBOMCTBA | [TonsTHE KOpHS N — O CTENEHU U3 JEUCTBUTEIBHOIO unciia. OyHKIUU y = Vx ux cBoiicTa u 4
rpadguku. CBOICTBA KOPHS N — O CTETICHU
KomOnHupoBaHHOE 3aHITHE
Tema 9.2. Coneprxkanne y4eOHOro MaTepuasia
IIpeodpasoBanue ITpeoOpa3oBaHue UPPATMOHANBHBIX BhIPAKEHHH OK 01 - OK 07
BbIPAKEHHUH C 4
KOpHAMH N — O
CTeNneHu KombunnpoBanHoe 3aHsTue
Tema 9.3. CoiicTBa Coneprxanne y4eOHOT0 MaTepuasia
CTENeHH ¢ [TonsaTHe crenenu ¢ M0OBIM pallMOHAIBHBIM NTOoKa3aTenaeM. CTeneHHble (QYHKIMH, UX CBOWCTBA )

PAalMOHAJILHBIM U
e CTBUTEJIbHBIMH

u rpaduKu
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NO0Ka3aTeJIsAMHU KomOuHupoBaHHOE 3aHsTHE
Tema 9.4. Pemienne Copepxanne yaeOHOro MaTepuana
HPPaLOHATBHBIX PaBHOCHIBHOCTD HppaIMOHATIBHBIX YPABHEHUH U HEPABEHCTB. MeToIbl UX pelleHus. Pemenue 6
ypaBHeHMi U VpPpalMOHAJILHBIX YPaBHEHUI U HEPABEHCTB
HEPaBEHCTB KombunmnpoBanHoe 3anstue
Tema 9.5. Crenenu u Copep:xanne yaeOHOro MaTepuana
KopHU. CTeneHHast Omnpenenenue creneHHor GyHKuK. Vcmoap30BaHue €€ CBOWCTB MPU PEIICHUH YPAaBHCHUH 1 )
byHKuun HEPABCHCTB
KontponbHas pabora
Pazpea 10. Ioka3zarenbHas GyHKUMS 18
Tema 10.1. Coneprxkanue y4eOHOro Marepuasia
INoka3arenbHas CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENIbHBIM NOKa3aTeneM. OnpeseneHne noka3aresbHoil
dynkuus, ee ceoiicrBa | GpyHKMH, ee cBoiicTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHHEM NTOKA3aTeIbHON (PYHKITUH. 4
Penienue nokaszaresbHbIX YpaBHEHUH (PYHKIIMOHAIBHO-Tpa)uIeCKUM METOA0M
KoMOuHMpOBaHHOE 3aHATHE
Tema 10.2. Pemenue Copep:xanue yueOHOro MaTepuana
NOKA3aTeJbHbIX Penienue nokaszaresbHbIX YpaBHEHUI METOJIOM ypaBHUBAHMS [TOKa3aTesel, METO10M BBEICHHS
YPaBHEHHUIl U HOBOH IepeMeHHOM, (yHKINOHATBHO-TpaduueckuM MeToaoM. Penienne nokasarenbHbIX 8 OK 01 - OK 07
HepaBeHCTB HEPABEHCTB
IIpakTHueckoe 3aHsATHE
Tema 10.3. Cucremsl Conepxanue yueOHOro MaTepuaia
MOKa3aTeJbHbIX Pemrenne cucreM nokasaTenbHbIX YPaBHEHUI 4
yYpaBHeHMii KomOuHupoBaHHOE 3aHsTHE
Tema 10.4. Pemmenne Coneprkanne y4eOHOro Matepuasia
3apa4. [lokasareabHas | PenieHne nokasarenbHbIX YpaBHEHUH METO/IOM YpaBHUBAHMs [TOKa3aTele 1 METO10M )
pynxuus BBEJICHNS] HOBOM IEpEMEHHON. Penenne nokas3arebHbIX HEPAaBEHCTB
KonTponbHas pabota
Paznen 11. Jlorapugwmel. Jlorapupmudeckas GyHkuus 30
Tema 11.1. Jlorapudm | Conepkanue yueOHOro MaTepuaia
yucaa. Jlecarnunbiii 1 | Jlorapudm uucna. JlecaTuuHbIi U HATYpaibHbIN JOrapugMbl, YUCIIO € 4 OK 01 - OK 07
HATYpPaJbHbIN I[IK 1.1 -TIK 1.4
Jorapu@mel, Yncia0 ¢ | KoMOMHUPOBAaHHOE 3aHTHE K 2.1 -1IK 2.4
Tema 11.2. CoiictBa | Coneprkanne yueOHOT0o MaTepuaia 6
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Jorapu¢pmMoB. CsoiicTBa snorapudmos. Oneparius iorapudMupoBaHus
Onepanus
JorapupmupoBaHus KombunupoBanHoe 3ansrue
Tema 11.3. Copepxanne yaeOHOro MaTepuana
Jlorapudmuueckasn Jlorapudmuueckast QyHKIIUS U €€ CBOWCTBA 4
(ynknus, ee ceoricrBa | KoMOMHUPOBAaHHOE 3aHATHE
Tema 11.4. Pemienue Copep:xanue yueOHOro Marepuana
Jorapugpmuieckux [Tonsitue norapudmuueckoro ypasHeHusi. Onepanus NOTEeHUIUPOBAaHUA. TpyU OCHOBHBIX METOa
yYpaBHeHMI U peleHust JorapupMHUUECKUX ypaBHEHUHN: (DyHKIIMOHATBHO-TpaQHUECKUil, METOA 8
HEePaBeHCTB MIOTEHIIMPOBAHMSI, METOJI BBEJICHHUSI HOBOM nepeMeHHoi. Jlorapudmuyeckue HepaBeHCTBA
KoMOuHMpoBaHHOE 3aHATHE
Tema 11.5. Cucremsl Copep:xanue yueOHOro MaTepuana
Jorapu(pmuuyeckux ANTOpPUTM pelIeHHus CUCTEMBI YpaBHEHHN. PaBHOCHIIBHOCT JIOTapu()MUYECKUX YpaBHEHUH U 5
YpaBHeHMii HEPABEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 11.6. Ilpogpeccuonanvro-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M0OOYJis)
Jlorapugmsi B [Ipumenenue norapudma. Jlorapudpmuyeckas cnupaib B npupojae. Ee matemaruueckue 4
Npupo/ie U TeEXHUKe CBOICTBa
[IpakTuueckoe 3aHaTue
Tema 11.7. Pemenne Coneprxkanne y4eOHOro Marepuasia
3aga4. Jlorapugmel. Jlorapudmuueckas GpyHkius. Pemenue npocreimmx gorapupMuueckiux ypaBHEHUH ’
Jlorapupmmuueckast
pynkuus KonTponbnas pabota
Pa3znen 12. MHuokecTBa. JjIeMeHThl Teopuu rpagos 10
Tema 12.1. Conepxanue yueOHOro MaTepuasa
MHno:xecTBa ITonstue MHOXkecTBa. ITonMHOkecTBO. Onepaniii ¢ MHOKECTBAMHU 2
KomOunupoBanHoe 3aHsTHe
Tema 12.2. Onepauun | Ipogheccuonanvno-opuenmupogannoe cooeprcanue (cooeprcanue nPUKIAOHO20 MOOYN) OK 01 - OK 07
¢ MHOKeCTBaMH Omneparuu ¢ MHOKECTBaMH. PerieHne npukiIaaHbpIX 3a1aq 2
[IpakTnueckoe 3aHATHE
Tema 12.3. I'padbi Coneprxanne y4eOHOT0 MaTepuasa
ITonsitue rpada. Cs3HbIM rpad, nepeBo, HUKI rpad Ha MIOCKOCTH 4

HpaKTI/ILICCKOC 3aHATUC
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Tema 12.4. Pernenne
3aga4. MHOKeCTBA.

Copep:xanue yueOHOro MaTepuana

Onepaunn ¢ MHOKecTBaMu. Onucanue PCATIBbHBIX CI/ITyaLII/If/’I C IIOMOIIIbIXO MHO>KECTB.

2

I'padbl n ux [Tpumenenue rpadoB K pEHICHUIO 3a/1a4
NpUMeHeHHe KontponbHas pabora
Pa3znen 13. JJleMeHTbl KOMOMHATOPUKH, CTATUCTUKU H TEOPUH BEPOATHOCTEN 26
Tema 13.1. OcnoBuble | Conepikanue yueOHOTO MaTepuana
MOHATHSA IlepectanoBKH, pa3MellleHUs, COUYETAHUS 4
KOMOHMHATOPUKH KombunnpoBanHoe 3ansrue
Tema 13.2. CobbITHE, Copep:xanne yaeOHOro MaTepuana
BEPOATHOCTH COObITHA. | COBMECTUMBIE 1 HECOBMECTHUMbIE COOBITHSA. TeopemMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA.
Cioxxenue u VYcnoBHas BEpOSITHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. TeopemMbl 0 BEpOSITHOCTH 4
YMHOXKEHHE MIPOU3BEACHUS COOBITHIA
BeposiITHOCTEH KomOnHupoBanHoe 3aHsTHE
Tema 13.3. Ilpogpeccuonanvro-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M0OOYJIs)
BepositHOCTH B OTtHocuTeNbHASI YaCTOTA COOBITUIN, CBOMCTBO €€ YCTOWYMBOCTU. CTaTUCTHUECKOE OIpEIeTICHIE 4
npo¢ecCHOHATBHBIX BepoATHOCTH. OlLIeHKa BEPOSITHOCTH COOBITHUS
3ajgagax [IpakTuueckoe 3aHaTue
Tema 13.4. Coneprxkanue yueOHOro Marepuasia
Jluckpernas Buasl cinyyaiinbeix BennuuH. OnpeeneHne JUCKPEeTHON Cily4ailHOM BEJIMUMHBI. 3aKOH OK 01 - OK 07
cay4aiiHas BeJIMYMHA. | pacupeeNeHns JUCKPETHOM cllydaiiHOM Benn4uHbl. Ee uncnoBblie XapakTepUCTUKI 4
3akoH ee
pacnpeneieHust KomOunupoBanHoe 3aHsTHe
Tema 13.5. 3apaun Conepxanue yueOHOro MaTepuasa
MaTeMaTH4ecKoi Bapuanuonnsiit psia. [Tonuron gactot u rucrorpamma. CTaTUCTUYECKUE XapaKTEPUCTUKU Psia 4
CTATHCTHKH HaO0J10/1aeMBIX JaHHBIX

KomOununpoBanHoe 3aHsTHE
Tema 13.6. Ilpogheccuonanvno-opuenmuposannoe cooepicanue (CooeprHcanue NPUKIAOH020 M0OOYJIs)
Cocrasiaenue Tadiun | [lepBuyHas 00paboTKa cTaTUCTUYECKHX AaHHBIX. [ paduyeckoe ux pacnpeaeneHue. 4
U AHArpaMMm Ha Haxoxienne cpefHuX XapakTepUCTHK HAOII0JaeMbIX TaHHBIX
NMPaKTHKe [IpakTueckoe 3aHsiTHE
Tema 13.7. Pemienue Coneprxanne y4eOHOT0 MaTepuasa
3a/1a4. JJIeMEeHTbI DOnemeHThl KoMOUHaTOpUKH. COOBITHE, BEPOSITHOCTH COOBITHSA. CIOKEHUE I YMHOKEHUE )

KOMOMHATOPHKH,
CTATHCTUKHU M TEOPHU

BEPOATHOCTEMN
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BEPOSATHOCTEM KonTponbnas pabora
Paznea 14. YpaBHeHHs U HEPABEHCTBA 28
Tema 14.1. Copep:xanue yueOHOro MaTepuana
PaBHOCHJIBHOCTD PaBHOCMIIBHOCTB YpaBHEHM U HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI O
YPaBHEHHH U PaBHOCHJIBHBIX I€peX0/laX B ypaBHEHUAX U HepaBeHCTBax. OOIMe METO/Ibl PELICHUs 4
HepaBeHCTB. O0mue ypaBHEHMIA: IEpeX0/1 OT PaBEHCTBA (PYHKIUI K paBEHCTBY apryMEHTOB JUII MOHOTOHHBIX
MeTO/bl PelIeHH (GyHKIMI, METOJ1 pa3I0KEeHUs] HA MHOXKUTENH, (PYHKIMOHAIBHO-Tpa@uecKuii MeTo 1
KoMOuHMpoBaHHOE 3aHATHE
Tema 14.2. Copep:xanue yueOHOro MaTepuana
I'papuuecknii merox OO611re MeTobl pellieHUs] HEPaBEHCTB: MEPEeX0/l OT CPaBHEHUS 3HaYeHU PyHKIUN K
pelieHusl yPABHEHHH, | CPaBHEHUIO 3HAYCHUI apTyMEHTOB I MOHOTOHHBIX (DYHKIIHIA, METO/ HHTEPBAJIOB, METO/] 4
HepaBeHCTB BBEJICHUS HOBOH NepeMeHHON, pyHKIMOHaNbHO-rpadudeckuil metoa. I'paguueckuii meto
pelieHrs YpaBHEHUN U HEPABEHCTB
KomOuHupoBaHHOE 3aHsTHE
Tema 14.3. YpaBuenusi | Cozepkanue yueOHOro maTepuana OK 01 - OK 07
H HePaBEHCTBA C Onpenenenune Moayisi. PackpeiTue Moayss no onpeaenenuto. Ilpocrelimue ypaBHeHUs U IK 1.1 -TIK 1.4
MO/yJ1eM HEpaBEHCTBA ¢ MOAyJieM. [IpuMeHeHne paBHOCUIIBHBIX IIEPEXO0B B OIPEAEICHHBIX THUIIAX 4 K 2.1 -1IK 2.4
YpaBHEHM U HEPABEHCTB C MOJ1yJIEM
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.4. YpaBuenusi | CozepkaHue yueOHOro Matepuasia
U HEPABEHCTBA C 3HaKOMCTBO ¢ nmapameTpoM. [Ipocrelinine ypaBHEHNs U HEPABEHCTBA C NapaMETPOM 6
napamMeTpom KomM0OuH1poBanHoe 3aHsTHE
Tema 14.5. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 MOOYJIs)
CocraBiieHue Pemenne TekcToBBIX 3a1a4 MPO(HECCHOHATIBHOTO COAEPHKAHUS
pelieHue ]
npogdeccuoHAIbHBIX
3a/1a4 ¢ MOMOIIbIO
YpPaBHeHUi [IpakTrueckoe 3aHsTHE
Tema 14.6. Pemenne Conepxanue yueOHOro MaTepuasa
3a1a4. YpaBHeHUs U OO611me MeTobl pellieH!s] ypaBHEHHUI. Y paBHEHHs M HEPABEHCTBA C MOJIYJIEM U C MapaMeTpaMu 2
HEepaBeHCTBA [IpakTuueckoe 3aHaTue
IIpomexyTouHas arrecTanms (IK3aMeH) 6

Bcero:

340
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3. YCJIOB.USI PEAJIN3AIIMA PABOYEH ITPOIT'PAMMbBI YUYEBHOM
JANCHUIIVIMHBI O1.04 MATEMATHUKA

3.1. TpeOboBaHusi K MUHMMAJbHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY 00eCledeHUIo
Peanuzanuss mporpamMmbl JAMCHMIUIMHBL TpeOyeT Hanuyusi ydyeOHOro kaOuHeTa
MaTEMaTUKH.
O6opynoBaHue yueOHOTO KaOMHETa:!
— TM0CaJ0YHBIE MECTa MO KOJMYECTBY 00YUaIOIINXCS;
— pabodee MecTO MpenoaBaTes;
— KOMIUIEKT y4eOHO-HATISAHBIX TTOCOOUH;
— KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;
— 3aJlaHus JJ1s1 KOHTPOJIbHBIX PaboT;
— TpodecCUOHaIbHO OPUEHTUPOBAHHBIC 3a1aHUS;
— Marepualibl SK3aMeHa.
Texnuueckue cpeacTsa 00ydeHUsI:
— TEPCOHATBHBIN KOMIIBIOTEP C JIUIIEH3MOHHBIM IPOTrPaMMHBIM 00ECIICUECHUEM;
— MPOEKTOP C IKPAHOM.

3.2. UndopMmanmonHoe obecnevyeHne o0yueHmst
Ilepeyenbp y4eOHbIX wu3aaHUl, WHTepHeT-pecypcoB, HAONOJHHUTEIbHOI
JIUTEPATyPbl
OCHOBHbBIE HCTOYHUKMU:

1. Maremartuka: yueOoHuk/ bammakoB M.U.- 2-e um3a., crep. -M: KHOPYC, 2019
(Cpennee npodeccroHaIbHOE 00pa30BaHUE)

2. Maremaruka: anreOpa 1 Hayajga MaTEMaTUYECKOIO aHallM3a, reoMeTpusi. Anredpa u
Havajla martematumdyeckoro anammza. 10-11 knacc. Amumon II.A., Komsrun HO.M.,
TkaueBa M.B. u npyrue. - M: IIpocsemenue, 2022.

3. Marematuka: anrebpa M Hadajla MaTEMAaTHYECKOTO aHaIW3a, TeOMETPHS.
I'eomerpus. 10-11 kmacc. Aranacss JI.C., byryzoB B.®., Kagomues C.b. u npyrue. - M:
[Ipocsemenue, 2022.

4. Maremaruka: anreOpa W Hayajga MaTEMaTHYECKOTO aHanu3a, reomerpus. 10-11
KJaccel. AnreOpa m Hayajga MaremMatudeckoro aHammsa. B 2 4. Yacte 1: YueOHuk s
y4daIuxcsi 00pa3oBaTeNbHBIX opraHu3anuii ypoBeHb)/Mopakosua A.I'., Cemenos I1.B.;
Yacte 2 3agayauk JUisl yyaniuxcsi oOpa3oBaTeIbHbIX OpraHu3aiuii (6a30BbIid YPOBEHB)/
Mopakosuu A.I'. u npyrue; noxa penakiueid Mopakosuua A.I'. - M:Muemo3suna, 2018.

5. Maremaruka: anre6pa ¥ HadaJla MAaTeMaTHYECKOTO aHajn3a, reoMeTpus. Anredpa u
Hayvaja maTtemartndeckoro adammza. 10 xmacc. Hukonbckmit C.M., Iloramop M.K.,
PemernnkoB H.H. u npyrue. - M: IIpocsemenue, 2021.

6. MaremaTuka: anreOpa U Hauajga MaTeMaTUYECKOTO aHalIu3a, reomeTpus. Airedpa u
Hayaja maTemaTtudeckoro aHammia. 11 xmacc. Huxonsckuit C.M., IloramoB M.K.,
PemetnuxoB H.H. u npyrue. - M: [Ipocsenienune, 2021.

7. Maremaruka: airebpa M Hayajga MaTeMaTHYECKOTO aHaiu3a, TeoMEeTpusl.
I'eometpusa.10-11  kmacc. IloropemoB A.B. Maremaruka: anrebpa u Hayaia
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MaTeMaTU4YeCcKoro aHaiausa, reomerpus. ['eomerpus.10-11 knacc. [Toropenos A.B. - M:
[IpocBenienue, 2019.

8. MaremaTtuka: anreOpa W Hayajlla MaTeMaTHMYECKOro aHaln3a, T[eOMETpPHs.
I'eomerpus. 10 xmacc. AnekcanapoB A.Jl., Bepuep A.JL., Pwoxkuxk B.M. - M:
[IpocBenienue, 2021.

9. Maremaruka: airedpa ¥ Hayajla MaTeMaTHUYECKOrO aHaiu3a, TeOMETpHsl.
I'eomerpus. 11 xmacc. AnexcangpoB A.Jd., Bepuep A.JL., Pwoxkuxk B.M. - M:
[Ipocsemenne, 2021.

10. Maremartuka: anreOpa U Havyajla MaTeMaTUYECKOTO aHanu3a, reomeTpus. 10 kmacc.
Bepuep A.JL., Kapn A.I1. U3natensctBo "[IpocBenienue".

11. Marematuka: anredpa u Hayajga MaTeMaTUYECKOIro aHain3a, reomerpus 11 kiacc.
Bepnep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenue”.

12. Marematuka: anredpa U Hayajla MaTEMaTUYECKOTO aHaJIn3a, reomeTpus. Airedpa u
Hayajla MareMatuueckoro aHaimza (B 2 yactsax) (B 2 yactsax). 10-11 xmacc. Yacte 1:
Mopakosuu A.I'., CemenoB I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noj penakuuen
Mopakosuua Al'. "MOLl MHEMO3MHA".

13. Marematuka: anreOpa U Hayajga MaTEMaTHYECKOTO aHallu3a, reomeTpus. Anredpa u
Hayajga maremMarhdeckoro ananmu3a. 10 kmacc. MypaBun I'.K., Mypasuna O.B.
N3narensctBo "l[IpocBenienue".

14. Marematuka: anreOpa U Hayajga MaTEMaTHYECKOTO aHalln3a, reomeTpus. Anredpa u
Hayajla MareMarudyeckoro anamusa. 11 wimacc. Mypasun [.K., Mypasuna O.B.
N3parenscTBO "[IpocBemienue".

15. Marematuka: anreOpa M Hayajga MaTeMaTHYECKOTO aHaiu3a, TIeOMETpHsl.
['eomeTpus. 10 kimacc. CmuproB B.A., CmupnoBa .M. "U3narensctBo "[IpocBemenne”.

16. Marematuka: anreOpa M Hayajga MaTeMaTHYECKOTO aHaiu3a, TIeOMETpHsl.
['eomerpus. 11 kimacc. CmuproB B.A., CmupnoBa .M. U3narensctBo "lIpocBenienue".

17. Marematuka. I['eomerpusi. 10 xmacc. Mep3nsk A.I'., Homwmporckuii [I.A.,
[Tononckuit B.b., Axkup M.C.; mon penakuuein Ilogonsckoro B.E. M3patenscTBO
"IIpocBemienue".

18. Marematuka. ['eomerpusi. 11 knacc. Mep3msk A.I'., Homuposckuit J[.A.,
[Tononckuit B.b., Axup M.C.; nox penakuueir llomonsckoro B.E. "MN3paTtenscTBO
"IIpocBemienue".

19. Marematuka: anreOpa ¥ Hadajla MaTEeMaTHYECKOTO aHaJIM3a, reoMeTpus. Anrebdpa u
Hayasia matematuueckoro ananuza. 10 kinacc. Bunenkun H.4., MBames-MycatoB O.C.,
[IBapuoypn C.1. "MOLL MHEMO3MHA".

20. Marematuka: anredpa U Havajla MAaTEMaTHUECKOTO aHaIn3a, reomeTpus. Anredpa u
HayaJia matematuueckoro ananuza. 11 kimacc. Bunenkun H.4., UBames-MycatoB O.C.,
[IBapoypn C.1. "MOL MHEMO3MHA

HNnTepueT-pecypcesr:

1. Bcepoccuiickue naTepHeT-ommmMnuanbl. - URL: https://online-olympiad.ru / (mara
obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.

2. Enunas xomnexnms 1udpoBbix oOpa3zoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru (mata obpamenus: 08.07.2022). - TexcT: AMEKTPOHHBIH.
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3. Hudopmarmmonnas cucrema «EnuHOe OKHO 1OCTyma K 00pa3oBaTelbHBIM
pecypcam». - URL: http://window.edu.ru/ (mata oOpamenus: 02.07.2022). - Tekcr:
AJICKTPOHHBIM.

4. Hayunas snexktponHast 6ubnuoreka (H3B). - URL: http://www.elibrary.ru (nara
obpamenus: 12.07.2022). - TeKCT: 2JIEKTPOHHBIM.

5. OtkpeiTeii  kouiemk. Martematuka. - URL: https://mathematics.ru / (mata
obpammenus: 08.06.2022). - TeKCT: AIEKTPOHHBIH.
6. IloBropum wmatematuky. - URL: http://www.mathteachers.narod.ru / (mara

oOpamenusi:12.07.2022). - TekcT: 37€KTPOHHBIH.

7. CnpaBo4HHK MO MaTeMaTHKe /il mKoJbHUKOB. - URL: https :// www.resolventa.ru /
demo / demomath . htm / (nata o6pamenusi: 12.07.2022). - TeKCT: 37IeKTPOHHBIH.

8. Cpennsis MmaremaTudeckas uHTepHeT mkona. - URL: http://www.bymath.net/ (nata
oOpamenus: 12.07.2022). - TekcT: 31eKTPOHHBIH.

9. ®epepanbublii mopran «Poccuiickoe odpazoBanue». - URL: http :// www.edu.ru /
(mata oopamenusi: 02.07.2022). - TekcT: 31€KTPOHHBIH.

10. ®enepanbublii  1eHTp HHPOpPMAIMOHHO-00pa3oBaTeNbHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mata o6pamenus:01.07.2022). - TekcT: 27€KTPOHHBIH.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TV CHUILIAHBI OJ1.04 MATEMATHKA

KoHTpoJib M OLleHKa pe3yIbTaTOB OCBOCHUS YU€OHOM TUCIUIUIMHBI PACKPBIBAIOTCS
yepe3 AUCUUIUIMHAPHBIE pe3yNbTaThl, HAmpaBiICHHbIE Ha (POPMHUPOBAHUE OOIUX W
npo(ecCHOHANBPHBIX KOMIETEHIIMM M0 pa3ieiaM M TeMaM COJAEpKaHHS Yy4eOHOTro

MaTcpuajia.
Oo0masi/npogeccuoHabLHas Pa3zgen/Tema THun oeHOYHbIX
KOMIIE€TEHI[H S MeponpusiTHil
OK 01. Bei6upatsb crmocoosl P1,Temal.1,1.2,1.31I-0./c,1.4,1.5,1.6, TectupoBanue
pelieHus 3a1aq 1.7 VYeTHBli onpoc
npo¢eCCHOHAITBHON P2,Tema2.1,2.2,2.3,2.4,2.51I-0./c, 2.6 MarteMaTudeCcKui
nesTenbHOCTH npuMenuTensHo | P 3, Tema 3.1, 3.2,3.3 I1-o0./c, 3.4 JIMKTAHT
K pa3JIMYHbIM KOHTEKCTaM P4, Temad.1,42,43,4.4,4.5,4.6,4.7 11- NunuBunyanbHas
0./c,4.8,4.9,4.10,4.11 CaMOCTOATENbLHAS
P5,Tema5.1,5.2 pabora
P 6, Tema 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, | [IpencraBieHue
6.9, 6.10 IT-0./c, 6.11 pe3ynabTaTOB

P7,Tema7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
o./c,7.8,7.9,7.101II-0./c, 7.11,7.12, 7.13,

IIPAKTUYECKUX padoT
3amuTa TBOPUECKUX

7.14,7.15,7.16, 7.17 pabor

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 I1-o0./c, 8.6 3amuTa

P9, Tema 9.1,9.2,9.3,94,9.5 WHIUBUTYJIbHBIX

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

P11, Tema11.1,11.2,11.3,11.4,11.5,11.6 | KonrponbHas pabota

II-o./c, 11.7 Brinonnenue

P12, Tema 12.1, 12.2 I1-0./c, 12.3, 12.4 AK3aMEHAIIMOHHBIX

P 13, Tema 13.1, 13.2, 13.3 [T-0./c, 13.4, 3aJlaHui

13.5, 13.6 IT-o./c, 13.7

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 11-

o./c, 14.6
OK 02. Vcnonp3oBaTh P1,Temal.1,1.2,1.31I-0./c, 1.4, 1.5, 1.6, TectupoBanue
COBPEMEHHBIE CPEJCTBA 1.7 VYerHbli onpoc
MIOMCKa, aHAJIN3a U P2, Tema2.1,2.2,2.3,2.4,25]1I1-0./c,2.6 MarteMaTu4eCcKui
uHTepnpetauu uHbopmaruu, | P 3, Tema 3.1, 3.2,3.3 I1-o0./c, 3.4 JUKTaHT
1 uHGOPMAIMOHHBIE P4,Temad.1,4.2,4.3,4.4,4.5,4.6,4.7 11- NunuBunyansHas
TEXHOJOTHH JUIA BRINOJHEHHUS | 0./c, 4.8,4.9,4.10,4.11 CaMOCTOSITEIbHAS
3a71a4 NpoQecCuoHaNbHOM PS5, Tema5.1,5.2 pabota
JIeITEILHOCTH P 6, Tema 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, | IIpencraBnenue

6.9, 6.10 IT-0./c, 6.11 pe3yabTaToB

P7, Tema7.1,7.2,7.3,7.4,7.5,7.6,7.7II-
o./c,7.8,7.9,7.101I-0./c, 7.11,7.12, 7.13,

MPAKTUYECKHUX padoT
3ammTa TBOPUECKUX

7.14,7.15,7.16,7.17 pabot

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 I1-o0./c, 8.6 3amura

P9, Tema9.1,9.2,9.3,94,9.5 VHIUBUyJIbHBIX

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

P11, Tema11.1,11.2,11.3,11.4,11.5,11.6 | KontponpHas pabota
II-o./c, 11.7 Brinmonnenue

P12, Tema 12.1, 12.2 I1-0./c, 12.3, 12.4 9K3aMEHAIIMOHHBIX

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

13.5,13.6 I1-o./c, 13.7
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P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 11-
o./c, 14.6

OK 03. [InanupoBath u
pealn30BBIBATH COOCTBEHHOE
poeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
PEIIPUHIMATEIBCKYIO
JeSITeIbHOCTD B
npodeccuoHabHOU chepe,
WCIIOJIb30BaTh 3HAHUS TI0
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

P1,Temal.1,1.2,1.3II-0./c, 1.4,1.5, 1.6,
1.7

P2, Tema2.1,2.2,2.3,2.4,2.511-0./c, 2.6
P 3, Tema 3.1, 3.2,3.3 I1-0./c, 3.4

P4, Temad.1,4.2,4.3,4.4,4.5,4.6,4.7I1-
0./c,4.8,4.9,4.10,4.11

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,Tema7.1,7.2,7.3,7.4,7.5,7.6,7.7II-
o./c,7.8,7.9,7.1011-0./c, 7.11, 7.12,7.13,

TectupoBanue
VYcerHbIM onpoc
Maremarnueckuit
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEeJIbHAs
pabora
IIpencrasnenue
pe3yNIbTaTOB
MPAaKTUYECKUX paboT
3amuTa TBOPUYECKHUX

7.14,7.15,7.16, 7.17 pabor
P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 I1-0./c, 8.6 3amuTa
P9, Tema 9.1,9.2,9.3,94,9.5 WHIUBUTyJIbHBIX
P 10, Tema 10.1, 10.2, 10.3, 10.4 MPOEKTOB
P11, Tema11.1,11.2,11.3,11.4,11.5,11.6 | KonrponbHas pabota
II-o./c, 11.7 Brinonnenue
P12, Tema 12.1, 12.2 I1-0./c, 12.3, 12.4 3K3aMEHAIIMOHHBIX
P 13, Tema 13.1, 13.2, 13.3 I1-0./c, 13.4, 3aJlaHui
13.5,13.6 [T-o0./c, 13.7
P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 I1-
o./c, 14.6
OK 04. DdpdexTuBHO P1,Temal.1,1.2,1.31I-0./c, 1.4, 1.5, 1.6, TectupoBaHue
B3aWMO/ICVCTBOBATH U 1.7 YcTHBIM onpoc
paboTaTh B KOJUIEKTHBE U P2, Tema2.1,2.2,2.3,2.4,25]1I1-0./c,2.6 MarteMaTu4eCcKui
KOMaHJie P 3, Tema 3.1, 3.2,3.3 II-0./c, 3.4 JUKTaHT
P4,Temad.1,4.2,4.3,4.4,4.5,4.6,4.7 11- NunuBunyanbsHas
0./c,4.8,4.9, 4.10, 4.11 caMoCTOsITENbHAs
P5,Tema5.1,5.2 pabota
P 6, Tema 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, | [IpencraBieHue
6.9, 6.10 IT-0./c, 6.11 pe3yJIbTaToOB

P7,Tema7.1,72,73,74,7.5,7.6,7.7I1-
o./c,7.8,7.9,7.10 IT-o0./c, 7.11, 7.12, 7.13,

MPAKTUYECKHUX padoT
3amuTa TBOPUECKUX

7.14,7.15,7.16,7.17 pabor

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 I1-o0./c, 8.6 3ammura

P9, Tema9.1,9.2,9.3,94,9.5 VHIUBUyJIbHBIX

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

P11, Tema11.1,11.2,11.3,11.4,11.5,11.6 | KontponpHas pabota

II-o./c, 11.7 Brinonnenue

P12, Tema 12.1, 12.2 [T-0./c, 12.3, 12.4 AK3aMEHAIIMOHHBIX

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

13.5, 13.6 IT-0./c, 13.7

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 T1-

o./c, 14.6
OK 05. OcymiecTBiATh P1,Temal.1,1.2,1.31I-0./c,1.4,1.5, 1.6, TectupoBanue
YCTHYIO U ITUCBMEHHYIO 1.7 YcTHBII onpoc
KOMMYHUKAIMIO Ha P2, Tema2.1,22,2.3,2.4,251I-0./c,2.6 MarteMaTH4eCKui
rOCYJIapCTBEHHOM S3bIKE P 3, Tema 3.1, 3.2,3.3 I1-0./c, 3.4 JUKTaHT
Poccuiickoit denepanuu ¢ P4,Tema4d.1,4.2,4.3,4.4,4.5,4.6,4.711- NunuBunyanbHas
y4eTOM 0COOCHHOCTEH 0./c,4.8,4.9,4.10,4.11 CaMOCTOATEILHAS
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COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

P5,Tema5.1,5.2

P 6, Tema 6.1,6.2,6.3,6.4,6.5,6.6,6.7, 6.8,
6.9, 6.10 IT-0./c, 6.11
P7,Tema7.1,72,73,74,7.5,7.6,7.7I1-
o./c,7.8,7.9,7.10 IT-o0./c, 7.11, 7.12, 7.13,

pabora
IIpencrasnenue
PE3yJIbTaToB
NPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX

7.14,7.15, 7.16,7.17 pabot
P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 I1-o./c, 8.6 3ammuTa
P9, Tema9.1,9.2,9.3,94,9.5 WHIUBUTyJIbHBIX
P 10, Tema 10.1,10.2, 10.3, 10.4 MPOEKTOB
P11, Tema 11.1,11.2,11.3,11.4,11.5,11.6 | KourponsHas pabora
II-o./c, 11.7 Brinonnenue
P12, Tema 12.1, 12.2 [T-0./c, 12.3, 12.4 AK3aMEHAIIMOHHBIX
P 13, Tema 13.1, 13.2, 13.3 I1-0./c, 13.4, 3aJlaHui
13.5,13.6 [T-o0./c, 13.7
P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 I1-
o./c, 14.6
OK 06. ITposiBasiTH P1,Temal.1,1.2,1.31I-0./c, 1.4,1.5, 1.6, TectupoBanue
rpa)xaaHCKo-naTpuoTHueckyto | 1.7 VYerHbli onpoc
MO3UINIO, IEMOHCTPUPOBAThH P2,Tema2.1,2.2,2.3,2.4,2.511-0./c, 2.6 MarteMaTudeCcKui
0CO3HAHHOE ITOBEJICHHE Ha P 3, Tema 3.1, 3.2,3.3 I1-0./c, 3.4 JUKTaHT
OCHOBE TPaJUIIMOHHBIX P4, Temad.1,42,43,4.4,4.5,4.6,4.711- NunuBunyansHas
00II[EYETIOBEYECKUX 0./c,4.8,4.9,4.10,4.11 CaMOCTOATENbLHAS
LIGHHOCTEH, B TOM YHCIIE C P5,Tema5.1,5.2 pabora
Y4€TOM FrapMOHU3AIUN P 6, Tema 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, | [IpencraBieHue
MEKHAIIMOHAIBLHBIX U 6.9, 6.10 IT-o./c, 6.11 pe3yiabTaToOB

MCKPCIIUTUO3HBIX
OTHOMGHHﬁ, MMPpUMCHATH

P7,Tema7.1,72,73,74,7.5,7.6,7.7I1-
o./c,7.8,7.9,7.10 IT-o0./c, 7.11, 7.12, 7.13,

MPAKTUYECKUX paboT
3amuTa TBOPUECKUX

CTaHJapThHI 7.14,7.15, 7.16, 7.17 pabor
AHTUKOPPYIILIMOHHOTO P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 I1-0./c, 8.6 3amuTa
IMOBEICHMS P9, Tema9.1,9.2,9.3,9.4,9.5 VHIUBUYJIbHBIX

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

P11, Tema11.1,11.2,11.3,11.4,11.5,11.6 | KonrponbHas pabota

II-o./c, 11.7 Brinonnenue

P12, Tema 12.1, 12.2 I1-0./c, 12.3, 12.4 JK3aMEHAIIMOHHBIX

P 13, Tema 13.1, 13.2, 13.3 [1-0./c, 13.4, 3aJlaHui

13.5, 13.6 IT-o./c, 13.7

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 I1-

o./c, 14.6
OK 07. CopageiicTBOBaTh P1,Temal.1,1.2,1.31I-0./c, 1.4,1.5, 1.6, TectupoBanue
COXPAHEHUIO OKPYKAOIIEH 1.7 YcTHBII onpoc
cpensl, pecypcocoepexxennto, | P2, Tema 2.1,2.2,2.3,2.4,2.5I1-0./c, 2.6 Maremaruueckuit
MPUMEHSATH 3HAHUS 00 P 3, Tema 3.1, 3.2,3.3 II-0./c, 3.4 JITUKTAHT
W3MEHEHMIX KJINMaTa, P4,Temad.1,4.2,4.3,4.4,4.5,4.6,4.7 11- NunuBunyanbHas
MPUHIIMITBI OEPEKITUBOTO 0./c,4.8,4.9,4.10,4.11 CaMOCTOSITENIbHAS
MIPOU3BO/ICTBA, 3 (HEKTUBHO PS5, Tema5.1,5.2 pabota
JeCTBOBATH B upe3BblyaiiHbix | P 6, Tema 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, | [IpencraBienue
CUTYaLUAX 6.9, 6.10 IT-0./c, 6.11 pE3yJIBTaTOB

P7,Tema7.1,7.2,7.3,7.4,7.5,7.6,7.7II-
o./c,7.8,7.9,7.101I-0./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 I1-0./c, 8.6
P9, Tema9.1,9.2,9.3,9.4,9.5

MPAKTUYECKHUX padoT
3amuTa TBOPUYECKHUX
pabor

3amura
VH/IMBUIYaJIbBHBIX
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P 10, Tema 10.1, 10.2, 10.3, 10.4 MIPOEKTOB

P11, Tema 11.1,11.2,11.3,11.4,11.5,11.6 | KourponsHas pabora

II-o./c, 11.7 Brinonnenue

P12, Tema 12.1, 12.2 [T-0./c, 12.3, 12.4 AK3aMEHAIIMOHHBIX

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

13.5, 13.6 IT-o./c, 13.7

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 I1-

o./c, 14.6

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

1.7 VYcrHblit onpoc

P2,Tema2.1,2.2,2.3,2.4,2.51I-0./c, 2.6 MarteMaTudecKui
MK 1.1. BEIHOIHSTE P 3, Tema 3.1, 3.2,3.3 IT-0./c, 3.4 JUKTaHT
IOArOTOBHTENBHBIE PAGOTEI P4, Temad.1,42,43,4.4,4.5,4.6,4.711- NunuBunyanbHas
TPH MOHTAKE 1 OTHENKE 0./c,4.8,4.9,4.10,4.11 CaMOCTOATENbLHAS
KAPKACHO-OGIIHBHBIX PS5, Tema5.1,5.2 pabora
KOHCTPYKITHH, P 6, Tema 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, | [IpencraBieHue

6.9, 6.10 IT-o./c, 6.11 pe3ynabTaToOB

MK 1.2. BeimoaHsTh paboTh
110 MOHTaXy KapKacHO-
OOIIMBHBIX KOHCTPYKIIHHA U3

P7,Tema7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
o./c,7.8,7.9,7.101I1-0./c, 7.11,7.12, 7.13,

IIPAKTUYECKUX padoT
3amuTa TBOPUECKUX

7.14,7.15, 7.16, 7.17 pabor
pasjMiHBIX MATCPHATIOB. P8, Tema 8.1, 8.2, 8.3, 8.4, 8.51-0./c, 8.6 | 3ammura
TK 1.3. Bemomsars oTaenxky P9, Tema9.1,9.2,9.3,9.4,9.5 WHIUBUIYaIbHBIX
KapKaCHO'06}HHBHHX P 10, Tema 10.1, 10.2, 10.3, 10.4 IPOEKTOB
KOHCTPYKIHH. P11, Tema 11.1,11.2,11.3,11.4,11.5,11.6 | KonrponsHas pabora
IIK 1.4. BeIIOMHATE PEMOHT II-o./c, 11.7 Brimonnenue
KapKaCHO-OOMIMBHBIX P 12, Tema 12.1, 12.2 [T-0./c, 12.3, 12.4 AK3aMEHAIIMOHHBIX
KOHCTPYKIHH. P 13, Tema 13.1, 13.2, 13.3 [T-0./c, 13.4, 3a7laHui

13.5,13.6 [T-o0./c, 13.7

P 14, Tema 14.1, 14.2, 14.3, 14 .4, 14.5 11-

o./c, 14.6
K 2.1. BEITOMHSTE I1’71, Tema 1.1, 1.2, 1.3 I1-0./c, 1.4, 1.5, 1.6, zli(;:g);zilgzec
TOATOTOBHTEbHBIE PAOOTHI P2, Tema2.1,2.2,2.3,2.4,25]1II-0./c,2.6 MarteMaTu4eCcKui
HpH IIPOU3BONICTBE P 3, Tema 3.1, 3.2,3.3 II-0./c, 3.4 JIMKTAHT
OONUIIOBOYHBIX, P4, Tema4d.1,4.2,4.3,4.4,4.5,4.6,4.711- | UaguBuayanbHast
MO3aW'HBIX U 0./c,4.8,4.9,4.10,4.11 CaMOCTOSATEIIbHAS
JICKOPAaTHBHBIX PaboT. P 5, Tema5.1,5.2 paGota
MK 2.2. BeimonusaTs P 6, Tema 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, | IlpencraBnenue
00JIMIIOBOYHBIE PAOOTHI 6.9, 6.10 IT-0./c, 6.11 PE3YJIBTATOB

TOPU30HTAJIBHBIX,
BEPTUKAJIbHBIX,

BHYTPEHHUX, HAPYKHbIX,
HAKJIOHHBIX [TOBEPXHOCTEN
3IaHUM B COOPYKEHUH.

IIK 2.3. YcTpauars
JE€KOPaTUBHBIE U
XYJ0KECTBEHHbIE

MO3auYHbIE TTIOBEPXHOCTH.

IIK 2.4. BoInOgHATE pEMOHT
OOJINIIOBOYHBIX TOBEPXHOCTEH
Y MO3aU4HbIX TOKPBITUI.

P7, Tema7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-
o./c,7.8,7.9,7.101I-0./c, 7.11,7.12, 7.13,
7.14,7.15,7.16,7.17

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5 I1-0./c, 8.6
P9, Tema9.1,9.2,9.3,9.4,9.5

P 10, Tema 10.1, 10.2, 10.3, 10.4

P11, Tema11.1,11.2,11.3,11.4,11.5,11.6
II-o./c, 11.7

P12, Tema 12.1, 12.2 I1-0./c, 12.3, 12.4

P 13, Tema 13.1, 13.2, 13.3 I1-0./c, 13 .4,
13.5, 13.6 IT-0./c, 13.7

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5 I1-
o./c, 14.6

MPAKTUYECKHUX padoT
3ammra TBOPYECKUX
pabor

3amuTa
WHIMBUTYaTbHBIX
MIPOEKTOB
KonTponbhas pabora
Brinonnenue
9K3aMEHaIlMOHHBIX
3aJlaHui
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