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1. O0mas xapakTepuCTHKA NPUMePHON padoyeil MporpaMMbl 0011e00pa3oBaTeIbHON
AUCHHUITIIMHBI «MaTemaTuka»

1.1. MecTo AMCHMILUIMHBI B CTPYKType npodeccHoHAIbHOII 00pa3oBaTe/bLHOM
nporpammsl CI1O:
O6meodpazoBarensHas guctuiinHa OZ1.07 «Marematukay siBisieTCs 00s13aTeIbHON YacThIO
0011e00pa30BaTeIbHOrO IMKIIA 00pa3oBaTenbHOM porpaMMsl B cooTBeTcTBUM ¢ PI'OC 1o
npodeccuu (cnenuanbHoctu) CIIO cnenunansHOcTH 13.02.07 DnekrpocHabxenHue (Mo
OTpaCIIsIM)

kBannukanus: TexXHuK

1.2. Heau 1 njaHupyemMblie pe3yabTAThl 0CBOCHUSA IUCIUIINHbI:

1.2.1. leap AUCHUILIHHBI

Copepxanue  MporpaMMbl  OOIIE0Opa3oBaTeNbHON  AUCHMILIUHBI  «MareMaTuka
HATPAaBIIEHO HA JIOCTIKEHUE PEe3yJIbTATOB €€ U3yueHusl B coOTBeTcTBHHU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanshoi HanpasieanocTn @I'OC CIIO.

1.2.2. Tlnanupyemble pe3yJabTaTbl OCBOEHHSI 0011€00pPa30BaTeIbLHON JIUCHUILIUHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue NUCHUIUTHHA UMeeT npu hopmupoBannu u pazsutun OK u I1K.
O01mme KoMIeTeHI NN

e OK 0l. Beibupats criocoOsI perieHus 3a1a4 npodecCHOHaTBLHON A TSIIBHOCTH
MPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM .

e OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, aHATIM3a U MHTEPIPETALIUHI
uHpOpMaIH, ¥ THOOPMAIIMOHHBIC TEXHOJIOTHH TS BRITIOJTHEHUS 337124
npoecCuOHaTbHOM NeSTENbHOCTH .

e OK 03. [ImanupoBaTh ¥ peaTM30BbHIBATh COOCTBEHHOE TPO(PECCHOHATIEHOE M INYHOCTHOE
pa3BUTHE, MPEANPUHUMATENBCKYIO JESTENBHOCTh B MPOPECCHOHATBHOMI cdepe,
MCIONI30BaTh 3HAHUS N0 (PUHAHCOBOW IPaMOTHOCTH B PA3UYHBIX KU3HEHHBIX
CUTYaLUsAX .

e OK 04. DddexTuBHO B3aMMOICHCTBOBATh M padOTAaTh B KOJUIEKTHBE M KOMAH/IE .

e OK 05. OcymiecTBasiTh YCTHYIO U MHCbMEHHYI0 KOMMYHHUKAIIUIO HAa TOCY1apCTBEHHOM
a3bike Poccuiickoit denepanuu ¢ y4eToM 0COOEHHOCTEN COLIMAIbBHOTO U KYJIbTYPHOIO
KOHTEKCTA .

e OK 06. IIpoaBasTh rpaxIaHCKO-MATPUOTUYECKYIO MO3UIIUIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEI0BEYECKUX [IEHHOCTEH, B TOM
YHCJIe ¢ YYETOM rapMOHM3ALNN MEKHAIIMOHAIBHBIX U MEKPEITUTNO3HBIX OTHOILICHHH,
MPUMEHSATH CTaHAAPThl AaHTUKOPPYNILIMOHHOTO MOBEACHHUS .



OK 07. CopneiicTBOBaTh COXpaHEHHUIO OKPY KAIOIIEH CPeJIbl, peCypCcOCcOEPEKEHHIO,
MPUMEHATh 3HaHUS 00 U3MEHEHUHU KJIMMaTa, MPUHIIMUIIEI OepeKIIMBOTO MPOU3BOJICTBA,
3¢ (EeKTUBHO AEHCTBOBATH B UPE3BBIYAMHBIX CUTYAIIUAX .

IIpodeccnonaibHbIe KOMIIETEHUH

[1K1. Begenue TeXHOIOTHUECKUX MPOIIECCOB OOOTAIICHHS TTOJIE3HBIX HCKOMTAEMBbIX
COTJIACHO 33J]aHHBIM TTapaMeTpam

[TK2. O6ecnieuenune GyHKIIMOHUPOBAHUS CUCTEMBI YIIPABICHUS OXPaHOW TpyJa U
IIPOMBINIIIEHHOMN 0€30MacCHOCThIO Ha yUacTKe.

I1K 3. Opraauzanus AeATeIbHOCTH NEPCOHaNIa MPOU3BOCTBEHHOIO MMOIPA3/ICIICHHUS.



CaMOCTOSITEIHHO BBIMOJIHATH TAKYIO NCSITEIbHOCTD;
- WHTEpeC K pa3nuyHbiM cdepaM mpodhecCHOHATBHOMH
TeATELHOCTH,

OBaneHue YHHUBEPCATHHBIMU
[M03HABATEILHBIMU TEHCTBUSIMU:

a) 0a30BBIC JIOTUYECCKUE TCHCTBYS:

- CaMOCTOSATENILHO (HOPMYITHPOBATh M AKTYaIU3UPOBAThH
Mpo0JieMy, pacCMaTPHUBATh €€ BCECTOPOHHE;

y4eOHBIMU

- YCTaHaBJ'II/IBaTI) CyHIeCTB CHHI)II\/'I HpI/I3HaK NJIN|
OCHOBaHHUS U1  CPaBHEHMs, KIACCH(PHKAIMK U
000011IEHNS;

- OIPENeIATh IEIH JCATEIbHOCTH, 3a/1aBaTh MapaMeTph]
1 KPUTEPUH UX IOCTUKCHHUS,

- BBIIBISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHSA B
[pacCMaTPUBAEMBIX SIBJICHUSX;

- BHOCHTh KOPPEKTUBHI B JESTEIHHOCTh, OLICHUBATH|
COOTBETCTBHE PE3yJbTATOB IIENSAM, OICHHBATH PHCKH|
TOCJICICTBUMN IEATCILHOCTH,

- pa3BHUBAaTh KpPEATHBHOE MEIIUICHUE IIPH pEIICHUH]
PKU3HEHHBIX ITPOOIIeM

0) 0a30BEIE HCCIIeIOBATEIILCKUE TCHCTBYS:

- BJIAJCTh HABBIKAMHM Yy4YeOHO-HCCIICIOBATECILCKON U

OGume KoMmeTeRIH I[nanupyemble pe3yJbTaThl 00yYeHUs
O6nrue! I[I/ICIIHHJIHHaprIez
OK 01 Beibupathk criocoObI - TOTOBHOCTb K TPY/y, OCO3HaHHE IICHHOCTH MACTEPCTBA,[-BIaIeTh METOIaMHU JIOKA3aTeIbCTB, AITOPUTMAMU PEUICHUS 33124,
[pEIIeHNUs 3a7a4 TPYI0JII00HE; yMeHHE (GOPMYIHPOBATH ONPEACICHHS, AaKCHOMBI  TCOPEMBI,
podeccuoHaIbHON - TOTOBHOCTH K aKTHUBHOH JIESTSILHOCTUIPUMEHSTh UX, IPOBOJMTE J0Ka3aTeIbHBIC PACCYKICHUS B XOJIC
eATeLHOCTH IPUMEHUTEIFHO — [TEXHOJIOTUYECKOW W COLMANBHON  HAIPaBIICHHOCTH,|PEIICHUS 3a]1a4;
K pa3jiMYHbBIM KOHTEKCTaM CITOCOOHOCTH HHUIMHPOBATD, IJIAHUPOBAThH H- YMETh OIICPUPOBATH MOHATHSIMHU: CTEIICHb YUCIIA, Iorapu(M ducia;

[YMEHUE BBITIONHATH BBIYMCIICHIE 3HAYCHHUH U TPeoOpa3oBaHUs
BEIpQXKEHUH CO CTETICHSIMU U JIoTapu(mMamMu, IpeoOpa3oBaHus APOOHO-
[PAalMOHATIBHBIX BBIPAYKECHHIA;

- YMETh ONIEPUPOBATH MOHITUSMU: PallMOHANBHBIC, HPPAIIHOHAJIHHEIE,
MOKa3aTellbHbIC, CTETICHHBIE, JTOTapu(hMUUECKHE, TPUTOHOMETPUIECKUE
YPaBHEHHS ¥ HEPaBEHCTBA, X CHCTEMBI;

- YMETh ONIEpHPOBATH MOHATHAMU: (DYHKIHS, HENpephIBHAS (HYHKIHS,
[IPOM3BOHAA, TIEPBOOOPA3HAs, ONpeNeIeHHbI HHTETPAN; YMETh
HAXOIUTH IPOM3BOJHBIC AIEMEHTAPHBIX (PYHKIUH, HCIOIB3YS
CIIPaBOYHBIE MaTEPHAJIbI; NCCIEIOBATh B MPOCTEHIINX CITydasx
(bYHKIIMM HA MOHOTOHHOCTB, HAXOJJUTh HAaHOOJBIINE U HANMEHBIITHE
BHA4YeHUS] QYHKIHIA; CTPOUTH IpaMKH MHOTOUWIICHOB C
MCTIONBb30BaHHUEM amniapaTa MaTeMaTHYECKOTO aHAIN3a; TPUMEHSTh
[IPON3BOTHYIO ITPH PEIICHUH 33134 Ha ABWKEHHE; peIIaTh MPAKTHKO-
OPHEHTHUPOBAHHBIE 32/Ia91 Ha HAHOOJIbIINE U HAUMCHBIIINE 3HAYCHNS,
Ha HaXO0XKICHHE IyTH, CKOPOCTH M YCKOPEHUS;

- YMETh ONIEPHPOBATh TIOHATUSIMU: palliOHaIbHAS (QyHKIHS,
nokaszaresbHast QyHKIHs, cTeneHHas PyHKIHS, IorapupMIdecKast
(yHKLUS, TPHTOHOMETpHUYECKHE (DYHKINHU, 0OpaTHbIC QYHKIHN;
[YMEHHE CTPOHUTH rpaKu H3yUCHHBIX (DYHKIMH, NCTIOIB30BATh
rpaduKy Mpy U3yYEeHHUH MTPOIIECCOB U 3aBUCHMOCTEH, TPH PEIICHUH
3ajgay u3 Ipyrux yuyeOHBIX MPEIMETOB U 3a/1a4 U3 pealbHON JKU3HH;
BEIpaKaTh (GopMyaMy 3aBUCUMOCTH MEXKIy BEIMUNHAMU;

- YMETb peIaTh TEKCTOBBIC 3aJ]a4H PAa3HBIX TUIIOB (B TOM YHCIIE HA

HpOCKTHOﬁ JCATCIBbHOCTH, HaBbIKaMU paspeuiCHus
po0IeM;
- BBIABJSITH  NIPUYMHHO-CJICACTBEHHBIC  CBSI3M W

[TPOIIEHTHI, IOJIM M YaCTH, Ha IBUKEHHE, padOTy, CTOMMOCTh TOBAPOB U

! YKasblBaloTCA IMYHOCTHbIE M MeTanpeameTHble pesynbTaThl 3 ®FOC COO (B nocneaHelt peaakumm ot 12.08.2022) B oTrnaronbHol popme, popmmupyemble
06uweobpasoBaTeNbHON ANCUMNIINHOM
2 AucumnanHapHble (NpegmeTHbIE) pe3ynbTaTbl YKas3blBatOTCA B COOTBETCTBMM € MX NOHbIM nepeyHem 8o ®rOC COO (8 nocnepHel pegakumm ot 12.08.2022




AKTyalIM3UpOBaTh 3a7ady, BBIABUTAaTb TUIIOTE3y €€
[pEIICHUS, HAXOAWTh ApPTYMEHTHI I JTOKA3aTelhCTBA
CBOUX YTBEPXKICHUHU, 3a7aBaTh MapaMeTpbl U KPUTEPUH]
[pEIICHMUS;

- aHAIM3UPOBATh IMOJYyYEHHBIE B XOJIE PEIICHUS 3a/JaqH|
[PE3YIBTAThl, KPUTUICCKH OIICHUBATH WX JOCTOBEPHOCTH,
[IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

YMEThb IIEPEHOCUTHb 3HAHWS B II03HABATEIHHYIO H
MPaKTHUYECKYIO 00JIACTH KU3HEACITCIbHOCTH;

- YMETh WHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX]
o0J1acTel;

- BBIIBUTATb HOBBIC WJEW, TMpeayaraTh OpPUTHHAIBHEIE
[TOAXO/BI U PEIICHUS;

M CIIOCOOHOCTh WX WCIOJIb30BaHUS B TIO3HABATEIBHOHN U
COIIMAJIbHON MPaKTHKE

[yCITyT, HAJIOTH, 3aJa4l U3 00JIaCTH yNpaBlIeHUs JINIHBIMU U
CEMEHHBIMU (PIHAHCAMU); COCTABIATH BRIPAKEHUS, YpaBHEHUS,
HEpPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 33/1a4H, UCCIIE0BATh
[OJTy4eHHOE PEIICHUE U OLIEHUBATH MIPAaBAONOJOOHOCTD PE3YIbTaTOB;

- YMETb OIIEpUPOBATh MOHITUAMU: CPEeIHEE apuPMETHIECKOe, MEUaHa,
HanOOoJIbIIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, JUCTIEPCHS,
CTaHIAPTHOE OTKJIOHEHHE YUCIIOBOTO HA0OPa; yMETh U3BJICKATH,
MHTEPIPETUPOBATh HHPOPMAINIO, TPEACTABICHHYIO B TA0IHUIIaX, HA
muarpamMmax, rpaukax, OTpaXxarolIyo CBOWCTBA pealbHBIX MPOIECCOB
U SIBJICHUH; TIPEACTABIATh MH()OPMAILIMIO C IIOMOIIbIO TaOIHII U
TuarpaMm; HCCIEN0BATh CTATUCTUYECKHE JAHHBIE, B TOM YHCIIE C
[pUMeHEHnEM rpadMueCKUX METOOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETb OIIEPUPOBATh MOHATUAMMU: CIIy4aWHBIN OIBIT U CIIy4aliHOE
COOBITHE, BEPOATHOCTH CITy4alfHOTO COOBITHS; YMEHUE BBIYUCIISATh
BEPOSITHOCTD C UCIIOJIb30BaHUEM I'PapUIECKUX METOAOB; IPUMEHSTh
(hOpMyITBI CIIOXKEHHUS U YMHOKEHUS BEPOSITHOCTEH, KOMOWHATOPHBIE
(bakTbl ¥ HOPMYJIBI IPH PELICHUH 3a]a4; OLCHUBATh BEPOSTHOCTH
[pEaNTbHBIX COOBITHH; 3HAKOMCTBO CO CIy4YailHBIMH BETHYMHAMH; YMEHHUE
[IPUBOAUTH IIPUMEPHI IIPOSIBICHHS 3aKOHA OOJIBLINX YHCEN B
[IPUPOIHBIX M OOIIIECTBEHHBIX SBJICHUAX;

- YMETb OIIEpUPOBATh MOHATHAMM: TOUKA, IpsMasi, INTOCKOCTH,
[IPOCTPAHCTBO, ABYTPAHHBINA yroJl, CKPELIIUBAIOILNECS TPSMBIE,
MapaJuIeIbHOCTh U MEPIEHANKYIISIPHOCTD MPSIMBIX U TNIOCKOCTEH, yroi
MEXTy TIPSIMBIMH, YTOJI MEXJTy MPSIMON U TJIOCKOCTBIO, YTOJI MEXTY
[JIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE MEXTY
[IPSIMBIMH, PACCTOSTHUE MEXAY IITOCKOCTSAMH; YMEHHUE HCIOJIB30BaTh
[pU PELICHUH 3a]a4 H3y4eHHbIE (PAaKThl U TEOPEMBI ITIAHUMETPHU;
YMEHHUE OLIEHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MUPA;

- YMETb OIIEpPUPOBATh MOHATHAMH: MHOTOTPaHHHUK, CEUCHUE
MHOIOIpaHHUKA, Ky0, Iapajuieenune, pu3Ma, nupamuna, Gurypa u
[MOBEPXHOCTH BpAIllCHHsI, HWJIMHAP, KOHYC, map, chepa, ceueHus
(burypsl BpalieHus, IIIOCKOCTb, Kacaromasics cepsl, IHIMHAPA,
KOHYcCa, IUIOIAb MOBEPXHOCTH MUPAMHUIBL, IPU3MBI, KOHYCA,
UTUHAPA, TUTOAAb cepbl, 00beM Ky0a, IPSIMOYTOIBHOTO
rapajuieNenunesa, MupaMusl, IPU3MbI, HUIHHIPA, KOHYyCa, [1apa;

[YMCHUC I/1306pa)i(aTI> MHOT'OI'PaAHHUKHA W TTIOBEPXHOCTU BPALICHU A, UX




CEUYEHUs OT PYKH, C TOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB U
SIIEKTPOHHBIX CPEICTB; YMEHHE PAclio3HAaBAaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMEHUE PAaCO3HABATh MPAaBUIbHBIE MHOTOIPaHHUKHY;
- YMETb OIIEpUPOBATh MOHATHAMMU: IBUKEHHUE B IPOCTPAHCTBE,
0100HbIe (PUTYPBI B IPOCTPAHCTBE; UCIIOJIB30BATh OTHOIIEHHUE
[I0MIa/1e TOBEPXHOCTEH 1 00BbEeMOB MOTOOHBIX (DUTYD MIPH PEIICHUH
3aay;
- YMETh BBIYHUCIIATH T€OMETPUUECKUE BETUIMHEI (JIMHA, yTod,
MUI0I1a]1b, 00BEM, IIJIOIAAb MOBEPXHOCTH), HCTIONIb3YS HU3yUYEeHHBIC
(hOpMYJIBI U METOIBI;
- YMETb OIIEpUPOBATH MOHATHAMM: IPSIMOYTOJIBHAS CCTEMa KOOPIUHAT,
KOOPAMHATEI TOYKH, BEKTOP, KOOPINHATHI BEKTOPA, CKAIIIPHOE
[IpOM3BEJIEHHUE, YTOJI MEXY BEKTOPaMHU, CyMMa BEKTOPOB,
[TpOM3BEIEHNE BEKTOPA HA YHCIIO0; HAXOAUTh C TOMOIIbIO M3yUEHHBIX
(hopMyJ1 KOOPIUHATEI CEPEINHBI OTPE3Ka, PACCTOSTHUE MEXY ABYMSI
TOYKaMH;
- YMETh BBIOMPATh MOAXOISIINN N3yUSHHBIH METO/ AJISl pEIICHHS
3agauu, paclo3HaBaTh MaTeMaTHUECKHE (PaKThl 1 MaTeMaTHUECKHE
MOJIEJIN B IPUPOJHBIX U OOIIECTBEHHBIX ABJICHUAX, B UICKYCCTBE;
[YMEHHE IPUBOJUTH IPUMEPBI MATEMATUUECKUX OTKPBITHA POCCUMCKON
1 MUPOBOW MaTeEMAaTUYECKON HAYKH.
- YMETb OIIEPUPOBATh MOHATHAMU: ONPEIEIICHUE, aKCHOMa, TEOPEMA,
CJIEJICTBHE, CBOMCTBO, MPU3HAK, I0KA3aTEIbCTBO, PABHOCHIIbHBIE
(hopMyITHpOBKHY; YMEHHE (OPMYJINPOBATH OOpATHOE U
[IPOTUBOIOJIOKHOE YTBEPKIACHHUE, IPUBOAUTE IIPUMEPHI U
KOHTPIIPUMEPBI, UCIIOIB30BAaTh METOJ MATEMaTHUECKON HHAYKIINN;
[TPOBOANTH JOKa3aTeIbHbIE PACCYKACHUS IPU PELLICHUH 3a]1a4,
OLIEHMBATh JIOTHYECKYIO TPABUIIBHOCTD PACCYKICHUH;
- YMETb OIIEPUPOBATh MOHATHSIMH: MHOKECTBO, ITOJIMHOMKECTBO,
oIeparnyy HaJ MHOKECTBAMH; YMEHHUE HCIIOIIb30BaTh TEOPETHKO-
MHOKECTBEHHBIH anmapar JJis ONUCAaHUS pealIbHBIX MPOIIECCOB U
SIBIICHUI TIPU PEILICHNH 3a/1a4, B TOM YHCIIE U3 IPYTUX yUeOHBIX
[IpEIMETOB;
- YMETh ONIEpHUPOBATh MOHATHAMHE: rpad, CBA3HBIN rpad, AepeBo, UK,
rpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATH Ipadbl
a3JIMYHBIMU CIIOCO0aMU; MCII0JIb30BaTh rpadbl IpU pEIICHUHN 33134,




- YMETh CBOOOIHO ONEPUPOBATH MMOHATHIMH: COUETaHHE, IEPECTAaHOBKA,
MUCIIO COYCTAaHUM, YUCIIO TIEPECTaHOBOK; OMHOM HEBI0TOHA; yMeHHE
IPUMEHSITH KOMOMHATOPHBIE (DAKTBI M PACCYKACHUS ULl PEIICHHS
3agay;

-YMETb ONIEPUPOBATh HOHATHAMU: HATYypPaJIbHOE YHCIIO, LIEI0E YHCIIO,
0CTaTOK 110 MOJYJIIO, PallHOHATBHOE YHCII0, UPPAIIMOHATBHOE YHCIIO,
MHOYKECTBA HaTypaJIbHbIX, LIEJbIX, PAlIMOHATIBHBIX, JEHCTBUTEIbHBIX
YHCEN; yMEHHUE UCTIONb30BaTh MPU3HAKH JIEIUMOCTH, HAUMEHBIINHA
00Ul AenuTeh M HAUMEHbIIee o0Iee KpaTHoe, aroput™ EBkinnaa
[pY pelICHUH 3aa4; 3HAKOMCTBO C Pa3IMYHBIMH [TO3UIHOHHBIMU
CHCTEMaMU CUUCIICHHUS;

- YMETb CBOOOIHO ONEPHUPOBATH MOHATUAMHU: CTEIICHD C LIEIBIM
okaszareneM, KOpeHb HaTypaJibHOM CTENeHH, CTENEeHb ¢ PaiOHABHBIM
[MoKa3aTeyneM, CTeNeHb ¢ JeHCTBUTENbHBIM (BELLIECTBEHHBIM)
[oKa3aTeneM, JJorapu(m 4ucia, CHHYC, KOCHHYC U TAHT'€HC
[TPOM3BOJILHOTO YHCIIA,

- YMETh ONEPUPOBATH MOHITUSMH: TOKAESCTBO, TOKICCTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPAaBHEHUH U
HEpaBEHCTB, PABHOCWJIBHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
[pallMOHAJbHBIC, HpPallMOHATIbHEIE, TOKa3aTelIbHbIE, CTETICHHEIE,
lorapugmMudeckue, TPUrOHOMETPUUECKUE YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI; YMEHHE peIllaTh YPaBHEHUS, HEPABEHCTBA H CUCTEMBI C
MOMOIIBIO PA3IMYHBIX IPHEMOB; PElIaTh YPaBHEHMsS, HEPABCHCTBA U
CHCTEMBI C TapaMeTPOM; IPUMEHSTH YpaBHEHUsI, HEPABEHCTBA, UX
CHCTEMBI JIJIsI PELICHUSI MATEMAaTHUECKUX 3a1ad U 33124 U3 Pa3INYHBIX
0OJacTeit HAyKH B peaTbHON KU3HU;

-yMETb CBOOOZHO ONIEPHPOBATH MOHIATUSAMHE: TpaduK GyHKIHY,
oOpaTHas GyHKUUS, KOMIO3UIHS QYHKIWH, THHEHHAs QYHKIUS,
KBagpaTHYHast QyHKIHMS, CTETIIeHHas (PyHKIMS C LIEJIbIM IIOKa3aTeleM,
TPUTOHOMETpPUYECKUE (PyHKIHNU, 0OpaTHBIE TPUTOHOMETPUYECKUE
(yHKLMY, TOKa3aTesNbHas 1 Jorapudpmuueckast QyHKINN; yMEHHE
CTpouTh rpaduKu QPyHKIMH, BEIIOIHATE MPeoOpa3oBaHust rpaduKoB
(hyHKITHIA;

[YMEHHE HCTIOh30BaTh rpaduKu (GyHKIMN ISl U3yYEHHsI TPOIIECCOB U
3aBHCUMOCTEN MPH PEILICHNUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U
M3 peanbHOW KHU3HU; BBIPAXKATh (POPMYJIaMH 3aBUCMOCTH MEXKIY




BEJIMYMHAMUY;
[yMeHHEe CBOOOIHO ONEPUPOBATh MOHSATHSIMHU: Y€THOCTD (DYHKIIUH,
[EepUOINYHOCTD (PYHKIIMH, OTPAaHUYEHHOCTH (YYHKIIUH, MOHOTOHHOCTh
(yHKLIMH, SKCTpeMyM (PyHKIMH, HAUOOJIbIIeE U HAUMEHbIIEe 3HAUCHHS
(hYHKIIMY Ha TIPOMEXKYTKE; YMEHHUE MIPOBOJIUTH HCCie0BaHue (YHKIIUHY,
[YMEHHE HCTIOIh30BaTh CBOMCTBA M TpaduKu QYHKIUH JUIs pelIeHHsI
YpaBHEHMI, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; H300paxkaTh Ha
KOOPIMHATHOU TIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHUH,
HEPABEHCTB M UX CUCTEM;

- YMETh CBOOO/IHO ONEPUPOBATH MOHSATHSIMU: TIOCIIEAO0BATEIBHOCTD,
apuMeTnIecKas MPOrpeccHs, FeOMETPHUECKAsl TPOTrpeccus,
OCCKOHEYHO yOBIBarOIIas TeOMETPHUIECKas IPOTPECCHsT; YMEHHUE
3a1aBaTh MOCIEAOBATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO
[PEKYPPEHTHBIX QOPMYIT;

- YMETh ONIEPUPOBATH MOHITHSIMU: HEMPEPHIBHOCTH (YHKITUH,
ACHMITITOTHI Tpadrka GYHKIUH, IepBasi © BTOPAst POU3BOIHAS
(byHKLIMH, TeOMETPUYECKUN 1 (PU3NYECKUI CMBICI TPOU3BOJHOM,
epBooOpa3Hasi, ONpeae/ICHHbII HHTErpall; YMEHUE HaAXOAUTh
ACHMIITOTHI Tpadrka GYHKIUK, yMEHUE BEIYUCIISTH IPOU3BOIHEIC
CYMMBI, IPOU3BECHUS, YACTHOTO M KOMITO3UIINN (QYHKIHA, HAXOJHUTh
ypaBHEHHE KacaTeJIbHON K rpaduky QyHKUNY;

[YMEHHUE MCTIOb30BATh MPOU3BOTHYIO ISl UCCIIETOBAHUS (DYHKIHIMA, JITsT
HAXOK/ICHUS HAMITYUIIIETO PEIICHHs B TIPUKJIIHBIX, B TOM YUCIIE
COLMATFHO-DKOHOMHUYECKUX ¥ (PU3NYECKUX 3ajJadax, Uil ONpeesICHHs
CKOPOCTH U YCKOPEHHST; HAXOJUTh TUIONIAIH U 00bEeMBbI GUTYp C
[MOMOIILIO HHTETPaJa; MPUBOIUTH PUMEPBI MATEMATHIECKOTO
MOJIEIIMPOBAHMS C TOMOIBIO MU PepeHINANTEHBIX YPaBHEHNH;

- YMETh ONEPUPOBATH MOHITUSMH: KOMILIEKCHOE YHCII0, CONPSIKEHHBIC
KOMILJICKCHBIEC YKCIIa, MOAYJIb M apTYMEHT KOMITJICKCHOTO YHcia, popMa
3aIicy KOMILICKCHBIX Yhces (TeOMeTpUIecKas, TPHIOHOMETPHYIECKAst U
anreOpandeckas); yMeTh IPOU3BOIUTH apu(MEeTHIECKUE JICHCTBUS C
KOMILJIEKCHBIMH YHCJIaMH; IPUBOAUTH IPUMEPHI UCTIOJIB30BAHMUS
KOMILJICKCHBIX YHCElT;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATHIIMHU: Cpe/iHee apudMeTHIeCKOe,
MenraHa, HanOobllee ¥ HAUMEHbIIee 3HaYeHNUs, pa3Max, JUCIIePCHs,
CTaHIapTHOE OTKIOHEHHE JIJIsl OMIMCAHKS YHCIIOBBIX JAHHBIX; YMEHHUE




MCCIEA0BATh CTATUCTUYECKUE NAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadUIecKuX METOJOB U AIIEKTPOHHBIX CPEICTB; TpadUIeCKH
CCIIeI0BaTh COBMECTHBIC HAOIOJCHUS C TOMOIIBIO THArpaMM
lpaccenBaHMs U JIMHEHHON perpeccuy;

- YMETh HAXOAUTh BEPOATHOCTH COOBITHH C HCIIOIb30BaHUEM
rpadMUeCcKX METOJIOB; MPUMEHSTh JIUIsl pEIeHus 3a/1a4 HOpMYyITbI
CIIO’KEHHS M YMHOXKEHHsI BEPOSITHOCTEH, (hOpMyITy MOIHON
BeposiTHOCTH, (popmyiy bepHyiun, koMOnHATOpHBIE (PAKTHI U
(hOpMyIIBI; OIICHUBATh BEPOSITHOCTH PEaTbHBIX COOBITHI; YMEHHE
OIEpUPOBATh MOHATHUAMMU: CllydaliHas BeJIMYUHA, pacIpeleiIcHue
BEPOATHOCTEN, MATEMAaTHYECKOE 0XKHUIaHUE, TUCTIEPCHSI K CTAHIapPTHOE
OTKJIOHEHHE CITy4aliHOW BEJIMYMHBI, QYHKIMH PacIpeAeICHUS U
[JIOTHOCTU PABHOMEPHOI0, II0KA3aTEIIBHOIO U HOPMAJIbHOTO
[pacIpeesIeHUul; yMEHHNE UCII0Ib30BaTh CBOMCTBA U3YYEHHBIX
lpacpefieIeHUil [UId peleH s 3a1a4; 3HAKOMCTBO C MTOHATHSAMU: 3aKOH
OOJBIINX YMCEI, METOJIBI BRIOOPOYHBIX UCCIIEAOBAHUI; YMEHHE
[IPUBOANTH IPUMEPHI MPOSIBICHHUS 3aKOHA OOJBIINX YKCEeN B
[IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOIHO ONEPUPOBATh MOHATHAMHU: TOUKA, IpsMas,
[JIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, IFIOCKUH YIoJ, IBYIPaHHBII
[YTOJ1, TPEXTPaHHbIHI yroJl, nepeceKaroniyecs, napaieibHble U
CKpEIMBAIOIIHECS NTPSMBIE, MAPAIIIENBHOCTD U MEPIEHIUKYIIPHOCTD
[IPSIMBIX U IUIOCKOCTEH, IOl MEXy NPSIMBIMH, YTOJI MEXAY IPSIMOU U
[JIOCKOCTBIO, YIOJI MEXK]y IUNIOCKOCTSIMU; YMEHHE HCIIOIb30BATh IIPH
[PEILICHUH 3a/1a4 U3y4eHHbIE (DAKThI M TEOPEMBI IUTAHUMETPHUH; YMEHUE
OLIEHMBATh Pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE
OIICPUPOBATH NOHATUAMU: MHOT'OI'PAHHUK, CCYCHUC MHOI'OI'paHHUKA,
paBUIBHBIM MHOTOTPaHHUK, TPU3Ma, TUpamMuia, Gurypa u
[TOBEPXHOCTh BpaIlleHHs, IMIMHIP, KOHYC, ap, cdepa, pa3BepTka
[TOBEPXHOCTH, CEUCHHSI KOHYCa ¥ IMINH]PA, TapaJuIeJIbHBIE OCH HIIH
OCHOBAaHUIO, CEUCHUE IIapa, INIOCKOCTh, KAaCAOIascs Cepsl,
IUIUHAPA, KOHYCA; YMEHUE CTPOUTH CEYEHHE MHOTOTPAHHMKA,
n300paXkaTb MHOTOTPAHHHUKH, (QUTYpBI M TIOBEPXHOCTH BPAILLICHUS, HX
CCUCHNS, B TOM YHCJIC C IOMOIIBIO SJICKTPOHHLIX CPEACTB; YMCHHUE
[IPUMEHSTH CBOHCTBA TEOMETPUUECKUX QUTYP, CAMOCTOSATENHEHO
(hbopMynHpoBaTh ONpenesIeHHs U3yYaeMbIX (UIYp, BBIABUTAaTh TMIIOTE3bI




0 CBOMCTBax M MPU3HAKAX TEOMETPUUYECKUX (DUTYP, 0OOCHOBHIBATH WITH
OTIPOBEPraTh UX; YMEHHE MTPOBOIUTH KIacCH(UKAIINIO (PUTYD IO
[PA3TMYHBIM MTPU3HAKAM, BBITIOIHITh HEOOXOAMMEBIC TOTIOTHUTEBHEIC
[MOCTPOCHUS;

- YMeTh CBOOOTHO ONIEPHPOBATH MOHATHAMHU: TUIOMIAAb GUTYpPHI, 00BEM
(buTypBl, BEMWYHMHA yTIIa, PACCTOSHUE OT TOYKH JI0 TJIOCKOCTH,
[PACCTOSIHUE MEXIY NPSAMBIMH, PACCTOSHHE MEKAY IIIOCKOCTSIMH,
rIo0MIanb cephl, IIOMIAlb TOBEPXHOCTH MTUPAMUJIBI, IIPU3MBI, KOHYCA,
[IATHHIPA, 00BEM Ky0a, IPsIMOYTOJILHOTO HapajuieNenumesa,
[MpaMUIbL, IPU3MBL, DHIMHApPA, KOHYCa, [Iapa;, yMEHHE HAXOAUTh
OTHOIIIEHHE 00bEMOB MOA00HBIX (pUTYD;

- YMETh CBOOOIHO OTIEPHPOBATH MOHATHUSAMU: JIBIDKEHHUE, TTapaUIeTHHBII
[epeHoC, CHMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
mpeoOpa3oBaHue MoA00Us, MOA00HBIE PUTYPBI; YMEHUE paclio3HABATh
[paBHBIE ¥ TIOAO0HBIE QUTYPHI, B TOM YHCJIE B IPUPO/IE, HCKYCCTBE,
APXUTCKTYPE, YMCHHUE HUCITIOJIB30BaTh I'COMETPUYCCKHUE OTHOIICHMA,
HaXOUTh TCOMETPUICCKIE BETUUNHBI (JIITUHA, YroJl, oAb, 00bEeM)
[IpY PEIICHUM 3a/1a4 U3 JPYTUX YYeOHBIX MPEAMETOB U U3 PeaTbHOU
PKU3HU;

- YMCTb CBO6OZ[HO OIICPUPOBATH NOHATHUAMMU: IIPAMOYTOJIbHAA CUCTEMA
KOOpIMHAT, BEKTOP, KOOPIUHATHI TOUYKH, KOOPJAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOpA Ha YHMCIIO, PA3JIOKEHUE BEKTOPA 110
Oas3ucy, CKalIpHOE IPOU3BEACHNE, BEKTOPHOE IPOU3BEICHHE, YTOI
MEK]ly BEKTOPAMU; YMEHUE KCIIOJIb30BaTh BEKTOPHBIA U KOOPJAUHATHBIN
METO/T IJIsl PEIICHUS TEOMETPUIECKHX 3a/1a4 M 33]1a4 JPYTUX YIeOHBIX
MpeIMETOB; ONIEPUPOBATh MOHITUAMU: MaTpuIia 2x2 u 3x3,

OIIPEACIUTEIIbL MaTPHUIIbI, I‘COMCTpI/I‘-ICCKI/Iﬁ CMBICJT OIIPEACIIUTEIIA,

- YMETh MOJICTTUPOBATh PeasIbHBIC CUTYAIIUH HA SI3bIKE MATEMATHKHY;
COCTaBJISTH BHIPAXKEHISI, ypaBHEHUs, HEPABEHCTBA M MX CHCTEMBI IO
[YCIIOBHIO 3aJ]auu, HCCIIeI0OBATh IOCTPOCHHBIE MOJIEIH C
MCTIOIb30BaHHUEM amapaTa anreOpbl, HHTEPIPETUPOBATh TOTYyUECHHBIH
[pE3yJIbTAT; CTPOUTH MaTeMaTH4eCKUe MOJIEIH C TIOMOIIBIO
TEOMETPUYECKUX MTOHATHI M BETUYHH, PEIIaTh CBA3aHHBIE C HUIMH
MPAKTUYCCKHUE 3ala4U; COCTABIIATHE BEPOATHOCTHYIO MOJICIIb U
MHTEPIIPETUPOBATH OTYUYCHHBIN PE3yNIbTaT; pellaTh NPUKIIaIHbIC
3a/la4uM Cpe/ICTBAMHM MaTEMAaTHYECKOT0 aHAJIN3a, B TOM YHCIIE




COLMATbHO-3KOHOMHYECKOTO M (PU3NYECKOT0 XapaKTepa;

- YMEHHE BEIOMPATh MOAXOSAIIAN METO IS PEeIICHHs 3a/1a4H;
[MOHUMAaHUE 3HAYUMOCTH MATEMATUKHU B U3yYECHUU TPUPOIHBIX U
0OIIECTBEHHBIX MTPOLIECCOB U SIBIICHUH; YMEHHE Pacio3HaBaTh
[IPOSIBIICHUE 3AKOHOB MATEMAaTHKHU B HCKYCCTBE, YMEHHE IIPUBOAUTD
[IpUMepbl MATEMAaTUYECKUX OTKPBITHA POCCUMCKOM U MUPOBOU
MaTEeMaTHYECKOW HAYKH

OK 02 Hcnons3oBaTh
COBpEMEHHBIE CPEICTBA TIONCKA,
AHAJIM3a U UHTEPIPETAIH
MHpOpPMaLNH, 1
MH(OPMAITMOHHBIE TEXHOJIOTHH
UTS BEITIOJTHEHUS 337124
podeccuoHaIbHON

e TeNbHOCTH

B o0macTy LEHHOCTH HAYyYHOT'O MO3HAHU:
-chopmMupoBaHHOCTH MHUPOBO33pPCHHU,|
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd HW OOIIECTBEHHOH MpPaKTUKH, OCHOBAaHHOTO HA
najore KyJbTyp, CIOCOOCTBYIOIIEI0 OCO3HAHUIO CBOETO
MecTa B IIOJINKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHME SI3BIKOBOM M  YUTATEIBCKOM
KyJIBTYpbl Kak CpeACTBa B3aHMMOJCHCTBUS  MEXKAY)|
UTIOIBME 1 TIO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAyYHOW JesTeIbHOCTH,
FOTOBHOCTh OCYIIECTBIIATh MIPOEKTHYIO u
CCIIEIOBATENbCKYIO JEATENbHOCT HHAWBUAYAIbHO U B
rpyIme.

OBaneHue YHHUBEPCATbHBIMU
[103HAaBaTENbHBIMH JEHCTBUSIMU:

B) paboTa ¢ mHpOopMaIeH:

- BlaJeTh HaBBIKAMH IONY4YeHUs HH(OpMALUU W3
MCTOYHUKOB pasHbIX THUIIOB, CaMOCTOSATEIHHO
OCYLIECTBIIATH IIOMCK, AaHAIM3, CHCTEMaTH3aLUI0 M
MHTEpnpeTanuio HUHGOPMAIMM pPa3IMYHBIX BHIOB U
(hopM IpeacTaBiIeHuUS;

- CO31aBaTh TEKCTHl B Pa3iIMYHBIX (opMarax ¢ y4eToM
HasHaYeHWs WHPOpMAMM W IEJIeBOW  ayIJUTOPHH,
BEIOWpas ONTHMalbHYIO (QOpPMY TIpPEACTaBICHHS ¥
BU3yaN3allly;

- OLICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTD
MH(pOpPMAINH, €€ COOTBETCTBHE MPABOBBIM M MOPAIHHO-
PTHYECKUM HOpMaM;

y4eOHBIMY

MOHATHSMHU:  pallMOHANbHAS  (DYHKIHSA,
[MOKa3zaTeNbHas (YHKOWSA, CTeNeHHas (YHKOWsA, JorapudMudeckasy
(yHKLIUS, TpUTOHOMeTpHdYeckHe (QyHKIHM, oOpaTHble (YHKIWY;
YMEHHE CTpOUTh TpauKH U3YyYEHHBIX (YHKUWH, HCIOJIB30BAThH
rpadUKH MPH WU3YyYCHUW TPOILECCOB M 3aBUCHMOCTEH, MpPU pEIICHHH
3ajad U3 APYrux y4eOHBIX MPEIMETOB M 3ajad M3 PEabHOW KHU3HHU;
BEIpaXKaTh (opMyaMy 3aBUCUMOCTH MEXK]y BEIIMUNHAMU;

- yYMEThb OIEpUPOBaTh MOHATHAMHU: TOXIECTBO, TOXIECTBEHHOE
mpeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpAaBHCHUU H
HCPaBCHCTB, PaBHOCHJIBHOCTH ypaBHeHHﬁ, HCPAaBCHCTB U CHUCTEM,
[pallMOHAJbHbIC, HMppalHOHAIbHBIE, [OKa3aTeNIbHbIE,  CTCIEHHbIE,
lmorapuMuyYecKre, TPUTOHOMETPUUCCKUE YPAaBHECHHUS, HEPABECHCTBA U
CUCTCMbI; YMCTH pC€IIaTb YpPaBHCHUA, HCPABCHCTBA U CHCTEMBI (|
MMOMOILILIO PA3JIMYHBIX NPHUEMOB; PCIIATL YPABHCHHA, HCPABCHCTBA W
CHCTEMBl C MapaMeTpoM; MPUMEHSITh YpPAaBHCHHUS, HEPABEHCTBA, HX|
CHCTEMBI JIJISI PeIICHNs] MaTeMAaTUYeCKUX 3a7ad M 3a]1ad U3 Pa3IHYHbIX
00acTell HayKu U peanbHON )KHU3HU;

- YMETb CBOOOJTHO OIIEPUPOBAThH MOHATHIMU: ABMKEHHE, TapalIeIbHBIH
MEepeHOC, CUMMETpPUS Ha IUIOCKOCTH W B TIPOCTPaHCTBE, IMOBOPOT,
rpeoOpa3zoBaHne OO0, MOMOOHBIC (PHUTYpHI; YMETh PacIiO3HABATH,
[paBHBIE W MOXOOHBIE (DUTYpPBI, B TOM 4YHCIIE B IMPHUPOAE, HCKYCCTBE,
APXUTEKTYpE; YMETh HCIOJIb30BaTh TIE€OMETPHYECKHE OTHOIICHUS,
HaXOAWTh T€OMETPUYECKIE BEITUYHHBI (IJTMHA, YTOJI, TUIOMAb, 00BEM)
[pH pEeIIeHWH 3aJad W3 JIPYTHX y4YeOHBIX MPEIMETOB W W3 pPealbHOM
PKI3HH

- yMeTb OIEpPHPOBATH

- HCII0JIb30BATh CpeacCTBa I/IH(l)OpMaI_II/IOHHLIX 1




KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTUI B PpCIICHUH
[KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX W OpPraHU3allMOHHBIX]
3agauy ¢ coOmroieHHeM TpPeOOBaHWUN  IPrOHOMUKH,
TEXHUKH OE30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHNs,
[IPaBOBBEIX M OTHUYECKHX HOPM, HOPM HH(POPMAIHOHHOMN
0E€30IacHOCTH;

PO ECCHOHATTEHOE
ITTYHOCTHOE Pa3BHUTHE,
[peANPUHUMATEIILCKY IO

e TETLHOCTD B
podeccuoHanbHol chepe,
MCII0JTb30BATh 3HAHUSI 10
(bMHAHCOBOI TPAMOTHOCTH B
[Pa3ITMYHBIX KU3HEHHBIX
CUTyalusax

STUYECKOTO MOBEICHHUS;

- CIIOCOOHOCTH OIIGHWBATh CUTYalWI0 ¥ TPHHAMATH
OCO3HAHHBIE PELIEHUS, OPHUEHTUPYSACh HAa MOpPaJIbHO-
HPaBCTBEHHBIC HOPMBI U IEHHOCTH;

- OCO3HaHM€ JIMYHOTO BKJIaja B
YCTOMYHMBOTO Oy MyIIero;

- OTBETCTBEHHOE OTHOILUEHHE K CBOWM POIUTEIAM U
(W) ApYrUM  4YiIeHaM CeMbH, CO3JIaHHI0 CeMbH H
OCHOBE OCO3HAHHOTO MPUHATHS LEHHOCTEW CeMEeWHON
PKU3HU B COOTBETCTBUU C TpaJAMLIMsAMU HapoaoB Poccuu;

HOCTPOCHHE]

- BJageTb HaBbIKAMU pAaclO3HABaHUS W  3alUTHI
MH(pOpMAIIH, WH(POPMAITMOHHOM 0e3omacHOCTH|
ITYHOCTH
OK 03 IlnanupoBaTh 1 B o0macTu 1yXOBHO-HPaBCTBEHHOTO BOCTIUTAHUS: - YMETh ONEpUPOBATh MOHATUSAMH: PALMOHAJIBHBIE, UPPALMOHAIbHBIE,
[peaTM30BbIBaTH COOCTBEHHOE --  C()OPMUPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHUSL[IOKA3aTENbHbIE, CTETICHHBIE, JIOTapU(PMUUECKHE, TPUTOHOMETPHUECKHE

[YpaBHEHMS U HEPABEHCTBA, MX CUCTEMBI,

- YMETb ONEpPUPOBaTh IOHATUSIMHM: MHOTOIPAaHHUK, CEUYECHUE
MHOTOTpaHHUKa, KyO, mapajuieienunes, npu3Ma, nupamuia, Gurypa u
[MOBEPXHOCTh BpalleHUs, LWIMHAP, KOHYyc, wap, cdepa, ceueHus
(urypsl BpalieHUs, IUIOCKOCTh, Kacaromasicsi chepbl, HIHHIPA,
KOHyca, IUIOMIa[b MOBEPXHOCTH NHPAMUABI, TPU3MBI, KOHYCa,
IMHApa, Iuomans  chepsl, o00beM Kyba, MPSIMOYTONBHOIO
Mapajenenuena, MUpaMHUIbl, NPHU3MbI, LUIMHApPA, KOHYyca, IIapa;
lyMeHHe H300pakaTb MHOTOTPAHHWKHM W TIOBEPXHOCTH BpallleHUs, HX|
CEYeHHS OT pYyKH, C TIOMOUIbI0 UEPTEXKHBIX WHCTPYMEHTOB U
PIIEKTPOHHBIX  CPEACTB; YMETh  paclioO3HaBaTh CHUMMETPUIO B
[IPOCTPAHCTBE; YMETh Paclo3HaBaTh NPaBHIbHbIE MHOTOIPAaHHUKHY;

OBiageHue YHUBEPCATHHBIMU PETYIATUBHBIMH
ITeiCTBUSIMMU:

a) cCaMOOPTraHU3aIIHS:

- CaMOCTOSITEIBHO  OCYIIECTBIISATH IO3HABATEILHYIO
MesATEHbHOCTD, BBIABIATH  MPOOJIEMBI, CTaBUTh W
(hopMyIHpoBaThH COOCTBCHHBIC 3a/1a91 B
00pa3oBaTeIbHON  JEATEIBHOCTH M JKU3HEHHBIX|
CUTYaIUsX;

- CaMOCTOSTEIBHO COCTABIIATH IJIAH PEIICHUsS MPOOIIeMBb]
C YYeTOM HMCIOIIMXCS  PEeCypcoB, COOCTBEHHBIX|
BO3MOXKHOCTEH U MPEATOYTCHUIH;

- 1aBaTh OIIEHKY HOBBIM CUTYAIHsIM;

CIOCOOCTBOBaTh ~ (DOPMUPOBAHUIO M IPOSBICHHIO

[IUPOKOM OJPYAMLMH B PAa3HBIX OONACTSIX 3HAHWI,

- YMCTb OIICPUPOBATH NOHATUAMU: NIPAMOYIT'OJIbHAad CUCTEMA KOOpPAWHAT,

KOOPIMHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOpa, CKAISIPHOC
[pOM3BENIEHHE, YrOl  MEXIy BEKTOpaMH, CyMMa  BEKTOpPOB,
[TPOM3BE/IEHNE BEKTOpa HA YHCIIO; HAXOMUTHh C MOMOIIBI0 M3yUEHHBIX

(hopMyT KOOpOMHATBHI CEPEIUHBI OTPE3Ka, PACCTOSHHE MEXIY ABYMS
TOUKAMH

[TOCTOSIHHO IIOBBIIIATH  CBOH O6pa30BaT6J'IBHLIfI )4




KyJIbTYPHBIN YpPOBEHB;

0) CaMOKOHTPOJIE:

MCTIONB30BaTh  NpPUEMBl  peduIeKCUH
CUTYyaluH, BEIOOpa BEPHOTO PELICHNUS;

- YMETb OLIEHUBAaThb PUCKH M CBOCBPEMEHHO IIPUHUMATh
[PEIIEHNS TI0 UX CHIDKEHUIO;

B) SMOLIMOHANBHBI ~ MHTEIJIEKT,
c(OpPMUPOBAHHOCTH:!

BHYTPEHHEH MOTHBAlLMM, BKIIYAIOIICH CTpPEMIICHHE K

IUIT  OLIEHKY

npeﬂnonara}omnﬁ

JTOCTHKCHUTO neiu u ycnexy, OIITUMU3M,
MHUIIMATHBHOCTh, YMEHHE JEeWCTBOBATh, HWCXOIS W3
CBOMX BO3MOKHOCTEI;

- OMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTH IOHHMATH

PMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YYUTBIBATH €r0 IpY
OCYILIECTBJICHUH  KOMMYHHUKAIMM, CIOCOOHOCTH K
COYYBCTBHIO U COIIEPEKUBAHUIO;

- COLMAIBHBIX HAaBBIKOB, BKIIOYAIOMIUX CHOCOOHOCTH

BHICTpAaUBaThb  OTHOLIEHWS C  JOPYTMMU  JIIOABMH,

3a00TUTBCS, HPOSIBIATH  HMHTEPEC W pas3peluaTh

KOHQIUKTBHI
OK 04 D¢ddextnBHO COTOBHOCTb K CaMOPAa3BUTHIO, CAaMOCTOSITEJIBHOCTH W~ YMETh OIEPUPOBATh IOHITUAMU: CIIy4dallHbId ONBIT W CIy4yailHOE
B3aMMOJCHCTBOBATH U PadOTaTh B [CAMOOIIPEACIICHHIO; COOBITHE, BEPOATHOCTb CIIy4ailHOrO COOBITHS; YMEThb BBIYHUCIIATH)
KOJIJICKTHBE ¥ KOMaH[e -OBJIaJieHHE HaBbIKaMH  Yy4eOHO-HCCIIEIOBATENbCKON,(BEPOSTHOCTh C HCIIOJIB30BaHHEM TIpaduyecKux METOJOB; NPHUMEHSThH

[MPOEKTHOU U COLMAIIBHON 1€ TEIbHOCTH;

OBnazcHUE  YHUBEPCAIBHBIMH  KOMMYHUKATHUBHBIMU
ITeHCTBUSIMHU:

0) coBMeCTHAs JeSTEIBHOCTb:

- IOHUMATh U UCIOJIB30BaTh NMPEUMYIIECTBA KOMAaHIHOM]
M MHAWBHyadbHON pabOTHI,

MPUHUMATL IIEIM  COBMECTHOH  JEATEeIHHOCTH,
OpraHU30BLIBATE W KOOPIWHUPOBATH ACHCTBHS IO €¢
TOCTHKEHHUIO: COCTABIIATH IJIaH ACUCTBUM, pacipenensiTh
[POTM C yYEeTOM MHEHWH YYaCTHHKOB OOCYXaTh
[PE3YIBTATHl COBMECTHOU PaOOTHI;

- KOOPIMHHUPOBATh M BBIMOIHATH Pa0OTy B YCJIOBHUSAX|

(OpMYINBI CIOXKEHHSI M YMHOKEHHS BEPOATHOCTEH, KOMOWHATOPHBIE
(dakTel ¥ (QopMynBl MPH pEIICHHH 33/ad; OLIEHWBATh BEPOSITHOCTH
[peaTIbHBIX COOBITHI; 3HAKOMCTBO CO CJIyYailHBIMU BEIUYMHAMMU; YMEHHUE
[IPUBOAUTH IPUMEPHl IPOABICHUS 3aKOHA OOJBIIMX YHCET B
[IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTh CBOOOJHO OIEpUPOBATh HOHATHAMHU: CTENEHb C ILEJbIM
[MoKa3aTesieM, KOpEeHb HAaTYpaJbHOW CTENEHH, CTENIEHb C PalliOHAIbHBIM
[TOKa3aTeslieM, CTeNeHb C  JCHCTBUTEIBHBIM  (BEIIECTBEHHBIM)
MokaszareneM, Jorapudm dYHmcia, CHHYC, KOCMHYC W TaHI'CHC
[IPOM3BOJILHOTO YHCIIA,;

- yMETh CBOOOJHO ONEpPUPOBaTH MOHATHUAMHU: Tpapuk (yHKIHH,
oOpaTHas QYHKIMS, KOMIO3UIMA QYHKIWHA, JIHHEHHas QyHKOus,

CaJIbHOI'0, BUPTYAJILHOT'O )48 KOMGI/IHI/IpOBaHHOFO

[KBaApaTUYHaA (I)YHKI_II/IH, CTCIICHHAaA (I)YHKI_II/ISI C ICJIBIM ITOKA3aTCJICM,




B3aMMOICHCTBUS,

- OCYIIECTBJIATh TIO3UTUBHOE CTPATETHUYECKOE MOBEICHHUE]
B PA3MYHBIX CHUTYaIUsIX, MPOSBISATE TBOPUYECTBO W
BoOOpakeHUE, OBITh MHUIIUATUBHBIM.
OBiagcHue YHUBEPCATHHBIMH
TEICTBUSIMU:

') IpUHATHE Ce0s U IPYTHX JIFOJIEH:

- IPUHUMATh MOTHBBI U apTyMEHTHI JIPYTUX JIOACH MpH|
AHAJIN3e PE3YJIbTATOB JCATCIBHOCTH;

- [pU3HABaTh CBOE IMPABO W MPaBO JAPYTUX JIOACH Ha
OIIINOKH;

- pa3BUBaTh CIOCOOHOCTH IMOHHUMATh MHP C TO3HUITHH]
NPYTOTOo YeioBeKa

PETyIATUBHBIMH

TpUrOHOMETpUYecKue (YHKUMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
(byHKIIMH, TOKa3zaTenpHas U Jorapudmudeckas QYHKINWA;, YMETh
CTpOUTH Tpapuku (QYHKIHHA, BBHINOIHATH NpeoOpa3oBaHUsl TpaduKoB
(hyHKITHI;

- YMETb WUCIOJb30BaTh rpaukn (PyHKUMH A U3YUYEHUS IPOLIECCOB U
3aBHCUMOCTEW MPH PEIeHUH 3a]ad U3 JPYTruX y4eOHBIX MPEJIMETOB U
M3 peaJibHOW >KU3HM; BBIpaXKaTb (OpPMYyJIaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMUY,

CBOOOJIHO  ONEpPHPOBaTh  IMOHATUSAMH:  YETHOCTh  (DYyHKIIWH,
EpUOAMYHOCTh (DPYHKIIMH, OTpPaHMYCHHOCTh (YHKIMH, MOHOTOHHOCTH|
(yHKLMH, 3KcTpeMyM (pyHKIMH, HanOoJblIee M HANMEHbIIEE 3HAYCHNUS]
(DYyHKLMHM HA IPOMEXYTKE; yMETh IPOBOIUTH HCCIeI0BaHNE (DyHKINY;

- YMeThb HCIIONb30BaTh CBOWCTBA M Tpadukn (QyHKIMHA I peleHus
ypaBHEHUH, HEPAaBEHCTB M 3aJa4y C MapaMeTpamu; H300pakaTh Ha
KOOpJIMHATHOM  IUIOCKOCTM  MHOXXECTBAa  pelIeHWHA  ypaBHEHHH,
HEpaBEHCTB U MX CUCTEM

OK 05 Ocy1ecTBisTh YCTHYIO U
[MICEMEHHYI0 KOMMYHHUKAIIMIO Ha
rOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢
YIETOM OCOOCHHOCTEH
COIMAIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00sacTH 3CTETUYECKOTO BOCIIUTAHUS:

- 3CTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl ICTETUKY]
ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTa,
Tpya U OOIIECTBEHHBIX OTHOIIICHU;

- CHOCOOHOCTh  BOCIHpPUHUMATh  pPa3JIUYHbIC  BUJIb]
MCKYCCTBa, TPaJUIMM U TBOPYECTBO CBOETO W IPYTHX|
HApOZOB, OIIyIIaTh 3MOI[MOHAJIHHOE  BO3IEUCTBHE
MICKYCCTBA;

-  YOCXKICHHOCTh B 3HAYMMOCTH JUIA JIMYHOCTH W
o0IIecTBa OTEYECTBEHHOTO W MHPOBOTO FHCKYCCTBA,
PTHHYECKUX KYJNBTYPHBIX TPAAWIMHA ¥ HAPOJHOTO

TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPDQXXECHHIO B pa3HbIX BHJAX]
MCKYCCTBA, CTpPEMIICHHE TIPOSIBIISATH
TBOPYECKOM JIMYHOCTH;

OBnazeHue  YHUBEPCAIBHBIMH  KOMMYHHUKATUBHBIMH
TECTBUSIMU:

a) oOIICHHE:

- OCYHICCTBJIATH KOMMYHUKAIIUN BO BCEX C(I)ean KU3HU,

- YMETh OTIEpUPOBATh MOHATUSAMH: CpeqHee apupMEeTHIECKOe, MEIaHa,
HanOonbIlee W HaUMEHbIIEEe 3HAYCHMS, pa3Max, AUCHEPCHS,
CTaHIAPTHOEC OTKJIOHEHHWE YHMCIOBOTO Ha0Opa; YMEHHE HW3BJIEKAaTh,
MHTEPIPETUPOBATh HH(OPMAIUIO, TMPEICTaBICHHYI0O B TaONHIAX, HA
marpaMmax, rpaQukax, OTpaXkKarollylo CBOWCTBA PEaIbHBIX MPOIIECCOB
U SIBICHWH; MNPENCTaBIATh HMHGOpMALKI0O C IOMOLIbIO TaOmuI M
muarpaMM; HCCIE€NOBaTh CTATUCTUYECKUE MAaHHBIE, B TOM YHCIE C
pUMEHEHNUEM IpadUueCKIX METOOB U 3JIEKTPOHHBIX CPE/ICTB;

yMETb OINEPHUPOBATH MOHATHSAMM: TOYKa, NpsAMas, IJIOCKOCTb,
[IPOCTPAHCTBO, JABYIPAHHBIH  yrojl, CKpEIIUBAIOIIMECS IpPSIMBIE,
[apajyIeNbHOCTh U NEPHEHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, yrol
MEXy MPSIMBIMH, YIOJ MEXIY NPSIMOW M IJIOCKOCTBIO, YIOJl MEXITY
[JIOCKOCTSIMH, PACCTOSIHUE OT TOUKH A0 MIOCKOCTH, PACCTOSHUE MEXTY)|

Ka4uyeCTBAIPAMBIMHA, PACCTOAHUEC MCXKAY INIOCKOCTAMU;

- YMETh HCIONB30BaTh NPW pPEIICHHWH 337ad HW3Y4YEeHHBIE (DaKTHl U
TeopeMbl TUIAaHUMETPUM;, YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB
OKPY>KaIoIEero Mupa

- pacCliO3HABATb HeBep6aJ’ILHLI€ CpCAcCTBa 06H_IGHI/I$I,




[MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB, PACIIO3HABATD
MPEMOChUIKH  KOH(QIUKTHBIX CUTYyallMid W CMSITYarTh
KOH(IUKTHI;

- Pa3BEpHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHS C
MICTIOJIb30BaHNEM SI3BIKOBBIX CPEICTB

OK 06 IIposBisTh rpaaaHCcKo-
MaTPUOTUYECKYIO MO3UITHIO,
IeMOHCTPHUPOBATH OCO3HAHHOE
[10OBEICHNE Ha OCHOBE
TpaJUIMOHHBIX
00I1IeUeIOBEYeCKMX [IEHHOCTEH, B
TOM YHCJIE C YUYETOM
rapMOHHU3aLUU
MEXHAIIMOHAJIBHBIX U
MEXPETUTHO3HBIX OTHOIIEHUH,
[IPUMEHATH CTaHAPThI
QHTUKOPPYIIIHOHHOTO
[TOBEAECHUSA

- OCO3HaHKE 00YYaIOIIUMHUCS POCCHUCKOW TpakJaHCKOH
MJICHTHYHOCTH,

- LIEJICHAIIPABIICHHOE pa3BUTHE BHYTPEHHEH IO3ULUY
ITMYHOCTH Ha OCHOBE yXOBHO-HPAaBCTBEHHBIX LICHHOCTEH
HaponoB Poccuiickoli ®enepanuu, HUCTOPUYECKUX U
HAIIMOHAJBHO-KYJIBTYPHBIX TpaauLui, QopMupoBaHue,
CHUCTEMBI 3HAaYHMBIX LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOIO MHPOBO33pEHUS, NPAaBOCO3HAHUS,
HKOJIOTMYECKOH KYJIbTYpBI, CIOCOOHOCTH CTaBUTh LIEJIU U]
CTPOUTD XKU3HCHHBIE IJIaHbI;

B gactu TpaX1aHCKOT'O BOCIIMTAaHUSA:

- OCO3HaHUC CBOHUX KOHCTUTYHOHUOHHBIX ImpaB H
00s13aHHOCTEH, YBa)KEHHE 3aKOHA M IPABOIIOPSIKA;

- HPHHSATHE TpaJUIIHOHHBIX HAI[OHAITBHBIX,
00IIIeYeTOBEYeCKUX TYMaHHCTHYECKUX 171

NIEMOKPATHUECKUX IEHHOCTEH;

- TOTOBHOCTh TPOTHUBOCTOSATH HJICOJOTMU 3KCTPEMHU3MA,
HallMOHANMM3Ma, KCEHOPOOWH, JHCKPHUMHHAINH  IIO
COLMAJIbHBIM, PCIIMTMO3HBIM, PACOBLIM, HAIIMOHAJIbHBIM]
[MpU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTh B
MHTEepecaXx TPaKIaHCKOrO OOIIecTBa, yd4acTBOBAaTh B
CaMOYTpaBICHUN B 00IIe00pa30BaTEIILHOM OpraHu3aIuy|
1 1ETCKO-FOHOIIIECKMX OpPTaHU3aIusX;

YMEHUE B3aHMOI[eI7[CTBOBaTB C COITMaJIbHBIMY]
MHCTUTYTaMH B COOTBETCTBUHM C HUX Q)YHKHI/ISIMI/I H
HAa3HAYCHUEM;

- YMETh OIIEPUPOBATh MOHATHAMMU: IPSIMOYTOJIBHASI CUCTEMA KOOPIMHAT,
KOOpPJAMHATBI TOUKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAJSIPHOE
[IPOU3BENIEHUE, YTOJI MEXKIY BEKTOPAMHU, CyMMa BEKTOPOB,
[IPOU3BEIEHUE BEKTOPA HA YHCIIO; HAXOIUTH C MOMOIIBIO H3YYEHHBIX
(hopMyIT KOOPIMHATHI CEPEINHBI OTPE3Ka, PACCTOSTHUE MEXKIY ABYMS
TOYKaMU;

-yMETb BBIOMpATh MOAXOIAIININ U3YUEHHBII METOA [UISl PEIIeHHS
3aauy, paclio3HaBaTh MaTeMaTHUECKHE (HaKThl 1 MaTEMaTUIECKHE
MOJIEJI B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUAX, B HICKYCCTBE;
[YMEHHE IPUBOJUTH IPUMEPBI MAaTEMATUYECKUX OTKPBITUH POCCHHCKOMN
1 MUPOBOM MaTeMaTHYECKOM HAYKH.

- YMEThb OIIEpUPOBATh MMOHATUSAMU: CIY4YalHBIM ONBIT M CIy4YailHOE
COOBITHE, BEpPOATHOCTh CIIyYalHOTO COOBITHS; YMETh BBIYHCIATH)
BEPOSITHOCTb C HCIIOJIb30BaHHWEM TpadUUYecKux METOJOB; NPHUMEHSThH
(bopMyINIBI CIOKEHHS U YMHOXEHHS BEpPOATHOCTEH, KOMOMHATOpPHBIE
(dakTel ¥ (QopMynBl NPH pEIICHHM 33/a4; OLICHWBATh BEPOSTHOCTH
[peaTIbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMU BEIUYMHAMU; YMEHHUE
[IPUBOANTH NPUMEPHl TMPOABICHHS 3aKOHA OOJBIIMX YHCET B
IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSIX

- TOTOBHOCTb K TyMaHUTapHOM ¥ BOJIOHTEPCKOM
NesITeTbHOCTH;

[MaTPUOTHYECKOTO BOCIIUTAHUS:

- cOpMHPOBAHHOCTh  POCCHHCKON  TIpa)KTaHCKOMH]




MICHTUYHOCTH, TATPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTH mepen PoauHoi,
COpIOCTU 3a CBOM Kpail, cBoo PonuHy, CBOM SI3BIK U
KyJIbTYpY, MPOILLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO,
Hapona Poccuu;

- 1IEHHOCTHO€ OTHOIIEHHWE K TOCYyJapCTBEHHBIM
CHMBOJIaM, MCTOPUYECKOMY M NPUPOJHOMY HACIEAMIO,
[IaMSITHHUKaM, TpaAULIUSIM HapoJI0B Poccun,
mocTuxeHUssM Poccum B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYAE;

- uieiHas yOeXIeHHOCTh, TOTOBHOCTh K CIIY)KCHHIO H|
BamuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro Cyan0y;
OCBOCHHBIC 00YYAIONTUMHCS MEKIIPEIMETHBIC TIOHATHS U]
VHUBEpCAJIbHBIC y4eOHbIC JeHCTBHS (pEryJISTUBHBIC,
MMO3HaBaTeIbHbIC, KOMMYHHUKATHBHEIE);

- CIIOCOOHOCTh WX HCIIONB30BAHUS B TIO3HABATCIIBHON M|
COLMAJIbHOM MPAKTUKE, TOTOBHOCTh K CAMOCTOSATEIBHOMY
[JIAHUPOBAHUIO u OCYILIECTBJIIEHUIO y4eOHOH
NesITeTFHOCTH, OpTaHU3alliy y4eOHOTO COTPYTHHYECTBA)
C MEIarorMyecKuMu pabOTHMKAMH U CBEPCTHUKAMH, K
y4acTHIO B MIOCTPOCHUU WHIUBUIY AJIbHOM]
00pa30BaTeNbHON TPACKTOPHH;

- OBJIaJICHUE HABbIKaMH Y4eOHO-HCCIICI0BATEIBCKOM,
[MPOEKTHOW U COLMAJIBHON JIEATEIbHOCTH




OK 07 CogeiicTBoBaTh
COXPAaHEHMIO OKPYKAOIIEH
Cpeabl, pecypcocOepexeHuIo,
[MPUMEHATH 3HAHUS 00
M3MEHEHUU KJIMMaTa,
PUHINTIBL OEPEKITUBOTO
[IPOU3BOJICTBA, (P (HEKTUBHO
NeliCTBOBATh B UPE3BbIUAHBIX
CUTYyalusix

- HC IPUHUMATH [[GI\/JICTBI/ISI, IIPUHOCAIINE BpCa

OKpYKaroIlEH Cpee;
- yMeTb IPOTHO3UPOBaTh  HEOJIAronmpUsATHBIE
PKOJIOTMYECKHUE TOCHEACTBUS TMPEANPUHUMAEMBIX|

NIENCTBUN, ITPEAOTBPAIATh UX;

- pacIIMpUTh OIBIT AEATEIBHOCTH IKOJIOTHYECKOU
HaIIpaBICHHOCTH;

- paspabaThiBaTh IIJIaH pEIICHUS MpoOJeMbl ¢
Y4ETOM aHajlu3a HMEIOLUXCS MaTepUalIbHBIX U
HEMaTEepUaIbHBIX PECYPCOB;

ITOUCK]

- OCYHICCTBJIATDH eJcHarip aBJICHHBIN

[epeHoca  CpeNCTB croco0oB  JeicTBUSA B

MpOeCCHOHATIBHYIO CPEy;
- YMETh NEPEHOCHTh 3HaHUS B IIO3HABATEILHYIO H

n

[IPAKTUYCCKYIO obnactu KHU3HCOACATCIIBHOCTH,
- OpcjiaraTb HOBLIC IIPOCKTHI, OLUCHHUBATL HUIACU C
[IO3UIUN HOBU3HBI, OPUTHUHAIILHOCTH, HpaKTquCKOﬁ

3HAYNMOCTH;
- JaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHTH,
KOPPEKTHBBI B JIeATEeIIbHOCTD, OIICHHUBATh

YMETh ONEpPUPOBATh MOHATUAMHU: (YHKIHSA, HEIpEpbIBHAS]

(GyHKIMS, TPOU3BOJAHAs, IepBOOOpa3Hasi,  OIpeesICHHBIH
WHTETpal; yMETb HAaxXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHbIX|
(YHKIMH, MCNONIB3Ysl CIPABOYHBIE MaTepHalibl; UCCIEAO0BaTh B

[POCTEHIINX Cily4asX (PYHKIMM Ha MOHOTOHHOCTh, HAaXOIWTb
HauOoJbIINEe M HAaMMEHbIIME 3HaueHWs (YHKIMHA; CTPOUTH
rpaduKd  MHOTOUYICHOB  C  MCIIOJIb30BAaHUEM  amapara
IPUMEHATh IPOU3BOAHYIO IIpH|
pemars

MATCMATUYCCKOI'O aHajIn3a,

pelIeHnyd  3a7ad  Ha  JBUIKCHHE, MPAKTHKO-
OPUCHTHPOBAHHBIC 3aJa4d Ha HaI/I6OJII)IIII/Ie U HAUMCHBIIINC
BHAYCHUA, Ha HAXO0XXICHUE ITYTH, CKOPOCTH U YCKOPEHHUS,

- YMCTH OIICPUPOBATH MOHATHAMHU: JABUKCHUC B IIPOCTPAHCTBC,
moo0HBIe (DUTYPBI B MPOCTPAHCTBE; HMCIOJIB30BaTh OTHOIICHHE
[JI0IIa el TOBEPXHOCTEH M OO0BEMOB MOJOOHBIX (QUTYp MpH
[PCILICHUH 33]1a4;

- YMCTb BBIYUCIIATH I'COMCTPUUCCKHUC BCIIMYUHBI (I[J'II/IHa, yrod,
UI0I11a](b, 00BEM, MIOMIAAb TOBEPXHOCTH ), UCTIONB3YS U3yUYECHHBIE

(hOpMYJIBI 1 METOJIBI

COOTBCTCTBHC PE3YJILTATOB LICIISAM




Buanl gesiTeJIbHOCTH

IIpodeccnonabHbIe KOMIIETEHIIUH, COOTBETCTBYIOLIUE
BH/IaM J1eSITeJIbHOCTH

1

2

Texandeckoe 00CTy)KUBaHHE
00opyIoBaHus
ANEKTPUIECKUX MOICTAHITUH
U ceTel.

[IK 1.1. YuTaTh ¥ COCTABIIATH SJIEKTPUUECKHE CXEMBI
ANEKTPUYECKUX MOJICTAHIUHI U CETEN.

[IK 1.2. BeImoaHATh OCHOBHBIE BUIBI Pa0OOT 1O
00CITy’)KHBaHUIO TpaHC(HOpPMaTOPOB U MpeodpazoBaTeneit
3JIEKTPUYECKOMN SHEPTUH.

[1K 1.3. BBIMOTHATH OCHOBHBIE BUIBI PA0OT IO
00CITy>)KMBaHUIO 000PYIOBAHHMSI PACTIPEACITUTEIbHBIX
YCTPOMCTB 3JIEKTPOYCTAaHOBOK, CUCTEM PEIEHHBIX 3aILUT U
ABTOMATHU3HPOBAHHBIX CHCTEM.

[1K 1.4. BBIMOTHATH OCHOBHBIE BUIBI PA0OT 110
00CITyKUBAaHUIO BO3IYLIHBIX U KaOEIbHBIX JTUHUMN
3JIEKTPOCHAOKEHUSI.

[IK 1.5. Pa3zpabatbiBaTh 1 0OPMISTH TEXHOJOTHYECKYIO U
OTUETHYIO JOKYMEHTALHUIO.

Opranuzanus padoT 1no
PEMOHTY 000pYAOBaHUS
AJIEKTPUYECKUX MOACTAHLINI
U CETEH.

I1K 2.1. [TnanupoBaTh U OPraHU30BEIBATH PAOOTY 110 PEMOHTY
000pyAOBaHUS.

[1K 2.2. HaxoauTs 1 yCTpaHATh OBPEKICHUS 000PYI0BAHUSI.
[1K 2.3. BemosHATh pabOTHI IO PEMOHTY YCTPOUCTB
ANEKTPOCHAOKEHHS.

[IK 2.4. OueHnBaTh 3aTpaThl HA BHIMIOJTHEHHE PabOT 1O
PEMOHTY YCTPONCTB 3JIEKTPOCHAOKEHUS.

[IK 2.5. BbINOIHATS NPOBEPKY U aHAIIN3 COCTOSHUS
YCTPOMCTB U MPUOOPOB, UCIIOJIB3YEMBIX MIPU PEMOHTE U
Hajaake 000pyI0BaHUSA.

IIK 2.6. IIpou3BOaUTh HACTPOUKY M PETYJIUPOBKY YCTPONCTB
1 IpUOOPOB ISl pEeMOHTa 000pYIOBAHHUS AIIEKTPUUECKUX
YCTAHOBOK M CETEH.

Obecnieuenue 6€30MacCHOCTH
paboT npH IKCILTyaTaluK U
peMoHTe 000pyI0BAHUS
AJIEKTPUYECKUX MOACTAHLINI
U ceTeil.

I1K 3.1. O6ecnieunBaTh 6€30MaCHOE MPOU3BOICTBO IITAHOBBIX
U aBapUIHBIX Pa0OT B 3JIEKTPUYECKUX YCTAHOBKAX U CETSAX.
1K 3.2. OdopMiaTh TOKyMEHTAIIMIO IO OXpaHe TPy U
3JIEKTPOOE30MIaCHOCTH MIPU IKCIUTyaTallUH U PEMOHTE
ANEKTPUUYECKUX YCTAHOBOK M CETEH.

JnarnoctupoBanue
COCTOSTHUSI 000pYyI0BaHUS
ANEKTPUYECKUX NOACTAHLIHMI
U CeTeH IIEKTPOCHAOKEHUSI.

[IK 4.1. Opranu30BbIBaTh TEXHOJIOTUYECKUE TTPOLIECCHI
JIMAarHOCTUPOBAHUS OOBEKTOB JIEKTPOCHAOKEHUS.

[1K 4.2. Beibupatp 371eKTporu3MepuTeNbHbIe TPUOOPHI U
U3MEPAThH C 3a/1aHHOM TOYHOCTBIO PAa3JINYHbIE JIEKTPUUECKHE
U HEDJIEKTPUYECKHUE BETUYHHBI.

[1K 4.3. BBINONHATH OCHOBHBIE BUJIBI PA0OT 1O TUATHOCTHKE
¥ KOHTPOJTIO 32 COCTOSIHUEM YCTPOUCTB JIEKTPOCHAOKECHHSI B
COOTBETCTBUH C TPEOOBAHUSIMU TEXHOJOTMUECKUX MPOLIECCOB.




Opranuzanys ynpaBiaeHHUs
IIPOU3BOJICTBOM.

[IK 5.1. IInanupoBath pabOTBI IO TEXHUYECKOMY
00CITy’)KUBaHUIO U PEMOHTY C UCIOJIb30BAHUEM COBPEMEHHBIX
CpeaCTB 00pabOTKU HHPOPMAITHIH.

IIK 5.2. O6ecnieunBaTh OMEPaTUBHOE PYKOBOJCTBO PabOTOM
IepCOHaa, 00CTyKUBAIOIIETO CUCTEMBI JIEKTPOCHA0KEHUS.
IIK 5.3. Ocy1ecTBisTh TEXHUUECKUN KOHTPOJIb KaUueCTBA
00CITy’)KUBaHUs! YCTPOUCTB 3JEKTPOCHAOKEHUS.

I1K 5.4. OopMisATh ONEepaTUBHO-TEXHUUECKYIO
JOKYMEHTAIUIO 110 00CITY>KUBAHHUIO U PEMOHTY 000py10BaHHUs
B COOTBETCTBHHU C CYIIECTBYIOIIMMH TPEOOBAaHUSIMHU.

[1IK 5.5. BeINOJHATH TEXHUKO-3KOHOMUYECKUE PACUEThI
3aTpaT Ha MPOU3BOUMBIC PAOOTHI.

5.4.6. BeimonHeHne padoT 1Mo OHON MM HECKOIBKUM
npodeccusiM paboumx, JOHKHOCTSAM CITYKaIIKX.




2. CTpyKTypa u coaep:kaHue 0011e00pa30BaTeJIbHON N CHUIITIHHBI

2.1. O0beM AUCHUIIMHBI U BUbI y4eOHOH padoThI

Bup y4yeOHoi padoThI

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl AUCHHUIIIMHBI 280
B T.4.

OcHoOBHOE colepKaHue 280
BT. U.:

TEOPETHUECKOE 00yUeHUe 110
IIPAKTUYECKHUE 3aHATHS 130
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEpPKAHME (CONEPKAHUE 40
NPHUKJIATHOTO0 MOIYJISA)

BT. 4.:

TEOpeTUIecKoe 00yueHne 2
NPaKTUYECKUE 3aHATHS 38
IIpomexxyTouHas aTTecTanmus (3K3aMeH) 6




2.2. TemaTu4yecKUH NMJIAH U COJAEP:KaHUE TUCIHHUIIMHBI

Conep:kanue ydye0HOro Mmarepuasa (0OCHOBHOE M MPO(ecCHOHAJIBLHO-

HaumenoBanue pa3ieiion . O0bem dopmMupyemsbie
OPMEHTHPOBAHHOE), JIA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYHMH)
1 2 3 4
OcHoBHoOe coaep:kaHne
Pasnen 1. IloBTopeHue 16
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxanue yueOHOro MaTepuaa
ens u 3aja4M | bazoBble 3HaHUS M yMEHUS [0 MaTeMaTHuKe B MNPOPEcCCHOHAIbHOM U B
MaTeMaTHKU IIPH | TIOBCETHEBHOM JESATEIBHOCTH.
OCBOCHMH CTICUMANBHOCTH | KoMOMHUpOBaHHOE 3aHATHE 2
Tema 1.2 Conepxanue yueOHOro MaTepuaa
Yucma wu  Beruucienus. | JleiicTBus HaJl MOJOKUTENBHBIMUA U OTPULIATEILHBIMHU YUCIaMU, OOBIKHOBEHHBIMU U OK-01, OK-02,
Bripaxenus U | IECATHYHBIMU JAPOOSMHU. OK-03, OK-04,
peodpazoBaHus JleiicTBust co cTeneHsaMu, GOpMyJIbl COKPAIIEHHOTO YMHOXKEHHUS. 2 OK-05, OK-06,
KoMOuHMpOBaHHOE 3aHSTHE OK-07
Tema 1.3. IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE co/ep;KaHue (conepxanue IK 1.1, 11K 1.3
['eomeTpus HA TNIOCKOCTH | MPHKJIAJHOTO MOXYJIsI)
Buap! miiockux GuUryp v ux riomaib.
[IpakTuKO-OpHEHTHPOBAHHbIE 337a4l B KypCce F€OMETPUU Ha IUIOCKOCTH 2
[IpakTrueckoe 3aHsTHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
IIponenrtneie Beruucienus | [IpocTeie MpoOLEHTHI, pa3Hble CIOCO0B! MX BhIYUCICHHS. CII0KHbBIE TPOIEHTHI
[IpaKTHYECKOE 3aHATHE 2

Tema 1.5

Coneprxanne yd4eOHOT0 MaTepurana




YPaBHCHI/Iﬂ 1 HCPABCHCTBA

JIuneiiHble, KBaJIpaTHbIE, IPOOHO-TMHENHbBIE YPaBHEHUS U HEPABEHCTBA

[IpakTrueckoe 3ansaTHE 2
Tema 1.6 Coneprxanne y4eOHOTO MaTepurana
Cucrembl  ypaBHeHuH M | CocOOBI pelIeHNs] CHCTEM JIMHEWHBIX ypaBHEHUH.
HEPaBEHCTB Komb6unupoBanHoe 3anatue 4
Tema 1.7 Coneprxanne ydeOHOT0 MaTepurana
BxonHoi KOHTPOJIb Borunicnenuss u npeoOpa3oBaHMs. YpaBHEHHsT M HepaBeHCTBa. [‘eomerpust Ha
IJIOCKOCTH 2
KontponsHas pabora
Paznen 2 Ilpsambie wun 16
IUIOCKOCTH B
NPOCTPAHCTBE
Tewma 2.1. Copepxanue yueOHOTO MaTepHana
OcHoBHbIE nouatus | [Ipeqmer crepeomerpun. OCHOBHbIE TOHATUS (TOYKa, TMpsiMasi, IUIOCKOCTD,
CTEPEOMETPHUH. npoctpancTBo).  OCHOBHbIE — akcMOMBbl  cTepeomerpuu.  Ilepecekarommect, 2
Pacnonoxenue NpsAMBIX W | mapajuleidbHble W CKpeuluBamomuecss npsMbeie. [Ipu3HaK W CBOWCTBO
IJIOCKOCTEN CKpeLMBaromuxcs npsaMbix. OCHOBHBIE IPOCTPAHCTBEHHBIE (DPUTYPHI.
KoMOuHMpOBaHHOE 3aHSTHE OK-01, OK-03,
OK-04, OK-07
Tema 2.2. Copepxanue yueOHOTO MaTepHana K 1.1. [IK 1.3
[MapasiensHOCTh TpsMBIX, | [TapamnensHele npsMas M miockocTs. Onpenenenue. Ilpusnak. CaoiictBa (c o '
OpsMOM M IUIOCKOCTH, | oKas3arenbcTBOM). Ilapamnensuble miuockoctu. Omnpenenenue. [Ipusnak. CBoiicTBa
IJIOCKOCTEN (c nmoxazarenbcTBoM). Terpasap u ero nsneMeHTsl. Ilapamnenenunen u ero
aneMeHThl. CBOMCTBA IPOTUBOMOJIOKHBIX IPAHEN U IMaroHajeil napauieaenunesa. 4
[TocTpoenne ceuenuii. Pemenue 3anay.
KomOunupoBaHHoe 3aHATHE
Tema 2.3. Coneprxanne yu4eOHOT0 MaTepurasa
[lepnieH UKy ISIPHOCTD [lepnennukynspueie npsimble. [lapamienbHble npsMble, NEPIEHIUKYJSAPHBIE K




NPSIMBIX, IPSIMOM U
IJIOCKOCTH, TNIOCKOCTEH

IIJIOCKOCTH. HpI/I3HaK NEPHNCHAUKYJISIPHOCTHU HpﬂMOfI u IIJIOCKOCTH.

JoxazarenbcTBo. Ilepnenavkyisap U HakioHHas. llepneHauKyIIApHbIE TUIOCKOCTH.
[Ipu3Hak nepneHAUKyYISIPHOCTH IUIOCKOCTEN. [loKa3aTenbeTBo.

Paccrosinust B mpocTpaHcTBe 2
Komb6unupoBanHoe 3ansatue
Tema 2.4. Coneprkanne yu4eOHOTO MaTepuraa
Teopema 0 Tpex Teopema o Tpex neprneHauKyspax. Jloka3arenbCTBO. YTOJ MEXAYy MNPSMOW U
TCpTICHIMKY IApax IJIOCKOCTBIO. YTOJI MEXY MIIOCKOCTIMHU 4
KomOunupoBanHoe 3aHaTne
Tema 2.5. IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE co/ep;KaHue (conepxanue
[TapannensHsie, NPUKJIATHOTO MOIYJIS)
NEPHEHANKYIISIPHBIE, AkcHOMBI  cTepeoMeTpuH. [lepneHANKYISIpHOCT, MPSAMOM U TUIOCKOCTH,
CKPEILMBAIOIINECS IPAMBIE | TApAILIETBHOCTh JIBYX MPSIMBIX, NePHEHANKYISIPHBIX MJIOCKOCTH, 4
MEePHIEHAUKYISIPHOCTD IJIOCKOCTEHN
[IpakTHueckoe 3aHsaTHE
Tema 2.6. Coneprxkanne yd4eOHOT0 MaTepurana
Pemenne 3amau. IIpsamelie u | Pacrionoxenne NpsMBIX M TUIOCKOCTEH B MpocTpaHCTBe. [leprneHauKysipHOCTh |
IJIOCKOCTH B | MapaJuieIbHOCTb MPSAMBIX U IIockocTel. CKpelmBarommecs npsmbie
MIPOCTPAHCTBE KonTponbHas pabota 2
Pasnen 3. Koopaunatsl n 14
BEKTOPbI
Tema 3.1 Coneprkanne yu4eOHOT0 MaTeprasa OK-02, OK-03,
JlexapToBbl KOOpAMHATHI B | JlekapTOBBl KOOpPAMHATHI B mpocTpaHCcTBe. IIpocTeiimue 3amauun B KOOpAMHATAX. OK-04, OK-07
npocTtpaHcTBe. Paccrosiaue | PacctosiHue MEXIy IByMsI TOYKAMHU, KOOPJIWHATHI CEPEIUHBI OTPE3Ka 4 MK 1.1, K 1.3

MEXIY JBYMs TOYKaMH.
KoopanHatel  cepenuHbl

oTpe3Ka

KomOunupoBanHoe 3aHATHE

Tema 3.2

Copepxanue yueOHOTO MaTepHana




BexTopsl B mpocTpaHcTBE.
Yroim MexIy BEKTOpPaMHU.
CkanisipHOE TNPOU3BEIECHUE

Bektopel B mpoctpaHcTBe. ClI0O)KEHHE M BBIYUTAHME BEKTOPOB. YMHOMKEHUE
BekTOpa Ha uucio. Kommnnanapueie BekTopbl. CKalXsipHOE MIPOU3BEACHUE BEKTOPOB.
Pa3noxxeHne BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopaMm. KoopanHatel BeKTOpa,

BEKTOPOB CKaJISIpHOE MPOU3BEICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEX]y BEKTOPAMHM, YIOJl 4
MEXAY NMPSIMOU M INIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH. Y pPaBHEHHE INIOCKOCTH.
['eomeTprueckmii cMbICT OpeaenuTes 2x2
KomOunupoBaHHoOe 3aHATHE
Tewma 3.3 IIpodeccuonaibHO-OpEHTHPOBAHHOE coaepkaHue (copep:kanue
[IpakTuko- NPHUKJIATHOTO0 MOIYJIST)
OpUEHTHPOBaHHbIE 3aJauM | KoopanHaTHas MI0CKOCTh. BbluncieHue paccTOsSHUM U IJIOLIAAed Ha IJIOCKOCTH.
Ha KoopauHaTHOM | KonmdaecTBeHHBIC pacyeThl 4
IUIOCKOCTH [IpakTnueckoe 3anaTHe
Tewma 3.4 Copepxanue yueOHOT0O MaTepuana
Pewenne 3aj1a4. | /lekapToBbI KOOpPAMHATHI B IpocTpaHcTBE. Bekropsl B npocTpaHcTBe. CloXKeHHE U
KoopaunaTsl 1 BEKTOpPbI BBIUMTAHUE BEKTOPOB. YMHOXEHHE BeKTOopa Ha uuciio. KommiaHapHble BEKTODBHI.
CkansipHOo€  IpOU3BEAEHHE  BEKTOpoB. PasnokeHue Bekropa 1O  TpeM
HEKOMILJIaHApHBbIM BekTOopaMm. [Ipocteiimue 3amaun B koopauHatax. KoopauHaTsl
BEKTOPA, PACCTOSIHUE MEXKAY TOYKaMH, KOOPAUHATHI CEPENUHBI OTPE3Ka, CKAIIPHOE
IIPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YrOJd MEXAY BEKTOPAaMH, YIOJl MEXIy 2
IPSIMOM U INIOCKOCTBIO, YTOJI MEXAY TUNIOCKOCTSAMHU
KonrponsHas pabora 56
Paznen 4. OcCHOBBI 34 OK-01, OK-02,
TPUTOHOMETPHUH. OK-03, OK-04,
Tpuronomerpunuyeckue OK-05, OK-06,
dyHkUH OK-07
Tema 4.1 Coneprxanue yueOHOT0O MaTepuaa K 1.3




Tpuronomerpuyeckue Paguannas mepa yrina. IIoBopoT Touku BOKpyr Hadana koopauHat. OnpezneneHue
(GYHKIMU TPOHM3BOJIBHOIO | CHHYCA, KOCHHYCA, TAHT'€HCA M KOTAHT€HCA. 3HAKU CHHYCa, KOCHHYCA, TAHI'€HCA U 4
yria, yucia. PanuaHHas M | KOTaHIeHca 10 YeTBEPTSIM. 3aBUCUMOCTb MEXYy CHHYCOM, KOCUHYCOM, TAHT€HCOM
rpajycHas Mepa yria 1 KOTAaHT€HCOM OJ/IHOTO M TOT'O e yria

KomOunupoBaHHoe 3aHATHE
Tema 4.2 Coneprkanne yu4eOHOTO MaTepuraa
OcHoBHbIE Tpuronomerpuyeckue toxnectsa. CuHyc, KOCUHYC, TAHT€HC U KOTaHI€HC YIJIOB O
TPUTOHOMETPUUECKUE u - o. DopMyIbl IpUBEACHUS 4
TOKJIECTBA. KomOunupoBaHHoe 3aHATHE
DopMyIIbl IPUBEICHUS
Tema 4.3 Coneprxanne yu4eOHOTO MaTeprana
Cunyc, xocunyc, tanrerc | Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CyMMBl M Pa3HOCTH JBYX | nBoiHOro yria. @opmynbsl MoloBUHHOrO yriua. [lpeoOpazoBaHusi CyMMBI
YTJIOB TPUTOHOMETPUYECKUX (YHKUMH B TNPOU3BEIECHHE W NPOHU3BEACHUS B CyMMY. 6
Cunyc U KOCHHYC | BrlpakeHHEe TPUTOHOMETPHUYECKMX (YHKIMH dYepe3 TaHTeHC IOJIOBHHHOTO
ABoiHoro yria. @opmyiisl | aprymenta. [Ipeobpa3zoBanus IpoCTEHIINX TPUTOHOMETPUUYECKUX BBIPAsKEHHUM
MOJIOBUHHOI'O yTja Komb6unupoBanHoe 3ansatue
Tema 4.4 Copepxanue yueOHOT0O MaTepuana
@yHKIMHM, HX CcBOMCTBA. | O0IAcTh ONMPENEICHUS U MHOXKECTBO 3HAaYeHHH (QyHKIUH. UETHOCTH, HEYETHOCTD, 2
CriocoOsr 3aJjaHus | nepuoIu4HOCTh GyHKIMNA. CriocoOsl 3aanus GyHKINUN
byHKIMI KomMb6unupoBanHoe 3ansatue
Tema 4.5 Conepxanne yaeOHOTO MaTepuana 75-76
Tpuronomerpuyeckue OO6nacTh ompeneNneHrs U MHOXKECTBO 3HAYEHHM TPUTOHOMETPUYECKUX (YHKIUH.
(GyHKuMHM, UX cBoicTBa M | YETHOCTH, HEYETHOCTD, IEPHOJANYHOCTh TPUrOHOMETpUUeckuX (yHkimii. CBoiicTBa 2
rpadguku U rpaduku GYHKIHHN y = €OS X, Y = sin X, y = tg X, y = ctg X.

KomOunupoBaHHoe 3aHsTHE.
Tema 4.6 Copepxanue yaeOHOTO MaTepuana
[IpeobpazoBanue Cxartue u pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKUX (QYHKIUH. 77-78




rpaduKoB

[IpeobpazoBanue rpa@UKOB TPUTOHOMETPUUECKUX (PYHKIIUI

TPUTOHOMETPUUECKUX [IpakTrueckoe 3aHsTHE

byHKIMI

Tema 4.7 IIpodeccnoHabHO-OPUEHTHPOBAHHOE coep:KaHue (conepxanue
Onucaunue NMPUKJIATHOTO MO/YJIfA)

IIPOU3BOJICTBEHHBIX Hcnonb30BaHre CBONCTB TPUTOHOMETPUYECKUX (PYHKIHMH B TpodeCcCHOHATBHBIX

mpoueccoB C IOMOLIbBIO

rpaduKoB PyHKIHI

3aJadax

HpaKTI/I‘-IGCKOC 3aHATHUC

Tema 4.8 Copepxanne yaeOHOTO MaTepuana

OObpatHble OO6patHble TpuronomeTpuyeckue pyHkuu. Mx cBoiictsa u rpaduku
TPHTOHOMETPITCCKHE KomOunupoBanHoe 3aHaTHe

byHKIIMN

Tema 4.9 Copepxanue yueOHOTO MaTepHana

Tpuronomerpudeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
YpaBHEHHUS U HEPABEHCTBA | PerieHne TPUTOHOMETPUYECKHX YpaBHEHHH OCHOBHBIX THIIOB: MPOCTEHIINE

TPUTOHOMETPUUYECKUE YPABHEHMS, CBOJAIIMECS K KBaJpaTHbIM, pellaeMble
pa3JI0)KEHUEM Ha MHOXKHUTEINHN, OJHOPO/IHBIE.
[IpocTeiinme TpUroHOMeTpUYECKUEe HepaBEHCTBA
KomOunupoBaHHoe 3aHsTHE.
Tema 4.10 Coneprxanue yueOHOro MaTepuaa
Cucremsl Cucremsbl MPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUN
TPUTOHOMETPUYECKUX KomMb6unupoBanHoe 3ansatue
ypaBHEHUH
Tema 4.11 ConeprxaHue yueOHOro MaTepuaa
Pemenne 3anmau. ocHoswl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne
TPUTOHOMETPHUH. TPUTOHOMETPUUYECKUX YPABHEHMH M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIHH.
byHKITUN KonTponbhas pabora

Pa3pea 5.




KoMmiiekcubie 4uciia

Tema 5.1 Conepxanne yaeOHOTO MaTepuaa 97-100

KomrnexcHsie uncna [lonstTe koMmIuiekcHoro uucia. ConpsKeHHbIE KOMIUIEKCHBIE UHWCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uucia. Popma 3amucu  KOMIUIEKCHOTO — 4ucia 4
(reomeTpuyeckasi, TpPUTOHOMETpUYEecKas, anreOpanueckas). Apudmerndyeckue
NENCTBUS ¢ KOMIUIEKCHBIMH YHCIIaMU
KomOunupoBaHHoe 3aHATHE

Tema 5.2 Coneprxkanne ydeOHOTO MaTeprana

[Ipumenenue BeinonHenne  pacueToB ¢ MOMOLIBIO  KOMIUIEKCHBIX — uucen. [Ipumepst 4

KOMIUIEKCHBIX YHUCEIl UCTIOJIb30BaHUSI KOMIUIEKCHBIX YHCEl
IIpakTueckoe 3ansaTHE

Pazgen 6. IlpousBoanast 34

bynkuun, ee

NpUMeHeHue

Tema 6.1 Coneprxanue ydeOHOT0o MaTepuana

[Tonsatne  mpomsBoAHON. | OnpeneneHre YUCIOBOM MOCIEI0BATEILHOCTH U CIIOCOOBI ee 3amaHus. CBoicTBa

@opmynbpl ¥ IIPaBMJIA | YUCIOBBIX IOcienoBaresnbHOCTe. OnpeneneHue mpeaenaa MOCIEA0BaTEIbHOCTH. 2 OK-01. OK-02

b dhepeHIMpOoBaHUS Boruncnenue — mpepenoB  mocienoBatensHocTed.  [Ipemen  dyHkimumm  Ha OK-O3’ OK-0 4'
6eckoneunoctu. [Ipenen ¢pynknuu B Touke. [Ipupamenue aprymenra. [Ipupamenue OK-0 5’ OK-OG,
¢byHkumu. 3amaud, TNPUBOIAIIKME K TOHATHIO MPOW3BOAHON. Ompenenenue 012_07 '
MIPOU3BOIHON. ANITOPUTM OTBICKAHUS TIPOU3BOIHOMN K 1.3
KomOunnpoBanHoe 3aHATHE

Tema 6.2 Coneprxanue yueOHOro MaTepuaa

[Tpown3BoHBIC cymMmsl, | @opmynsl quddepenuupobanus. [Ipasuna quddepenunpoBanus 4

pa3HOCTU  NPOU3IBCACHUA,
HYaCTHOTO

KoMOunmMpoBaHHOE 3aHATHE

Tema 6.3

Conepkanue yueOHOro MaTepuaia




[IpousBonHbie Omnpenenenue cinoxHoi (GyHkuu. [IponsBogHas TPUrOHOMETPUUECKUX (YHKIIMH.
TPUTOHOMETPUYECKUX [IpousBoaHas cIOXKHOU (HYHKINU

¢dynkmuit.  ITpousBognas | KoMOMHHpPOBAaHHOE 3aHATHE

CIIOXKHOU (QyHKIIUU

Tema 6.4 Coneprxkanne yu4eOHOT0 MaTepuraa

[TonsiTne 0

HENPEPBHIBHOCTH (PYHKITHH.
Merton nHTEpBaANIOB

[lonartue nempepriBHON QyHkuuu. CBoiicTBa HenpephBHON QyHKIuU. CBS3b
MEX/1y HETPEPbIBHOCTHIO U U depeHupyeMocThio (YHKIUU B TOUKE. AJITOPUTM
pELIEeHUsT HEPAaBEHCTB METOIOM UHTEPBAJIOB

KoMOunmMpoBaHHOE 3aHATHE

Tema 6.5 Coneprxanne yd4eOHOT0 MaTepurana
['eomeTpuyeckmit u | ['eomeTpruuecknii CMBICT TIPOU3BOJHONM (YHKIMH — YIJIOBOW KO3 HUIIUEHT
buznIecKuit CMBICII | KacaTeabHON K Tpaduky (yHKIMH B TOYKE. YpPaBHEHHE KacaTeJbHOW K Tpaduky
MIPOU3BOIHON (GyHKIIUU. AJTOPUTM COCTaBIICHUS YpaBHEHHs KacaTenbHOW K rpaduky (yHKIUU
y=f(x)
KomOunupoBaHHoe 3aHATHE
Tema 6.6 Coneprxanne yu4eOHOT0 MaTepurana
Ouznyeckuit cMBICT | OU3nMYecKuil (MeXaHWYEeCKUI) CMBICT MPOU3BOJHOM — MI'HOBEHHAsi CKOPOCTh B
MIPOU3BOIHOMN B | MOMEHT BpemeHHu t: v =S’ (t)
npohecCHOHaTBHBIX [IpakTudeckoe 3anaTue
3a/1agax
Tema 6.7 Coneprxanue yueOHOro MaTepuaa

MOHOTOHHOCTD (PYHKIIUH.
Touku 3KCTpEMyMa

Bospactanne m yObiBaHWe (YHKIMH, COOTBETCTBHE BO3pAacTaHUS W yObIBaHHS
GbyHKIMM 3HAaKy Tpou3BoAHOW. [loHSATHE MPOM3BOIHON BBICHIETO IMOPSIIKA,
COOTBETCTBHE 3HAKa BTOPOW MPOM3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (PYHKIIMM Ha
oTpe3ke. 3aJaud Ha MaKCUMyM U MHHUMYM. [loHSTHE acMMNTOTHI, COCOOBI HUX
onpeaeneHusl. AITOPUTM HCCIeN0BaHUS (YHKIMH U TOCTPOCHHUs ee rpaduka c

TIOMOIIBIO TIPOU3BOIHOH. [IpoOHO-rHEeHHas QyHKIUS

KoMOunmMpoBaHHOE 3aHATHE




Tema 6.8 Copepxanue yueOHOTO MaTepHana
UccnenoBanue GpyHKIUi 1 4
UccnenoBanue pyHKIMHM HA MOHOTOHHOCTb U ITOCTPOEHUE T'padUKOB.
nocTpoeHue rpaduKkoB
KoMOuHMpoBaHHOE 3aHATHE
Tema 6.9 HaubGomemiee u | ComepikaHue ydeOHOro MaTepuasa
HauMeHbIlIee 3Hauenus | HaxoxaeHne HamOOJbIIero M HaMMEHbIIEro 3HaueHui (QyHKIUH, MOCTpOeHue 2
(byHKIMT rpaMKOB MHOTOUWIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMAaTHYECKOT0 aHaIu3a
KomOunupoBanHoe 3aHiTue
Tema 6.10 IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE coaepxanue (conep:xanue
Haxoxnenue NPHUKJIATHOTO MOIYJIST) 4
ONTUMAJIBHOIO pesynbTaTa | HauMmenslnee u HanOospliee 3HaueHne PyHKITUU
C IOMOILBLIO NPOM3BOAHOM | [IpakTHYECKOE 3aHATHE
B [IPAKTHYECKUX 3ajauax
Tema 6.11 Conepxanue yueOHOro MaTepuasa
Pewenne 3agad. | opmynsl u npaBmia aupdepennupoBanus. McenenoBanne QyHKIHUNA C TOMOIIBIO 2
ITpousBoanas GpyHkuuu, ee | mpousBoanoi. Hanbonbiiiee 1 HAaMMEHbIee 3HAYCHHS HYHKIIUH
IpUMEHEHNE KonTponbhas padbota
Paspnen 7. 42
MHOrorpaHHMKM M TeJia
BpalleHHA
Tema 7.1 Conepxanne yaeOHOTO MaTepuana OK-01. OK-02
Bepmunbl, pebpa, rpanu | [Tonstie MHOTOrpaHHHKa. Ero 3JeMeHTHI: BEpIIMHBI, peOpa, rpaHu. J(naroHaib. OK: 0 3’ OK: 0 4’
MHOTOTpaHHHKaA Ceuenue. Bolnykiible 1 HEBBITYKIJIbIE MHOTOTPAaHHUKH 2 ’ '
OK-05, OK-06,
KomOunupoBaHHoe 3aHATHE OK-07
Tema 7.2 Coneprkanne yu4eOHOT0 MaTepraa MK 1.1 TIK 1.3,
IIpusma, ec | [Tonsitue npusmbl. Ee ocHoBanus u GokoBble rpaHu. Beicota mpusmsl. [Ipsimas u
COCTaBJISIONINE, CEYEHHE. | HaKJIOHHAs npusMa. [IpaBuibHas npusma. Ee ceuenune 2

IIpssmas wu npaBwiIbHAA

IIPU3MBI

KoMOuHMpoBaHHOE 3aHATHE




Tema 7.3 Coneprxanue yueOHOro MaTepuaa

[Tapamenenunen, Ky0. | [Tapanienemnumnen, CBOMCTBA MPSIMOYTOJBHOTO TMapajiesnenunena, kyo. CedeHne
Ceuenue KyOa, | ky0a, mapaienenumeaa

napasuiesienumnesa KomOunupoBaHHoe 3aHATHE

Tema 7.4 Coneprxanue yueOHOro MaTepuaa

[Mupamuna, ee | [lupamuna u ee onementsl. Ceuenue mnupamuasl. [IpaBunbHas mnupaMuaa.
COCTaBJIAIOLIUE, CEUYEHHE. | YceueHHas mupaMuaa

lpaBunbHas  MUPaMUZA. | KoMOGUHHPOBAHHOE 3aHATHE

Yceuennas nupamuaa

Tema 7.5 Coneprxanue yyeOHOT0 MaTepurana

boxoBas u nonHas | [Tnomaae 60KOBOM M MOTHOM MOBEPXHOCTH MPU3MBI, THPAMU/IBI

MIOBEPXHOCTh npu3Mbl, | KoOMOMHHpPOBAaHHOE 3aHATHE

MUPAMHU/IBI

Tema 7.6 Copepxanne yaeOHOTO MaTepuana

Cummetpust B KyOe, | CuMMeTpHsi OTHOCHTEIBHO TOYKH, MPSAMOH, IIockocth. Cummerpus B KyoOe,

napajuleIenuIenae,
IpU3Me, IupamMuze

napamuiCicnuncac, npusmMe, mupaMmuac

KomOunnpoBanHoe 3aHATHE

Tema 7.7 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coep;KaHue (comep:xkanue
[Ipumepsl cuMMeETpuil B | MPUKJIAAHOIO MOAYJIA)
npodeccun CummeTpus B IpUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY
[IpakTHueckoe 3aHsTHE
Tema 7.8 Copepxanne yaeOHOTO MaTepuana
[IpaBunbHbBIE [TonsTe npaBUIIBHOIO MHOrOrpaHHuUKa. CBOMCTBA ITPaBUIIBHBIX MHOTOI'PAaHHUKOB
MHOTOTpaHHUKH, uX | [IpakTHdeckoe 3aHsITHE
CBOMCTBA
Tema 7.9 Coneprxanne y4eOHOT0 MaTepurana
Hununnp, ero | Hununnp u ero snemenTtsl. CeueHue IIMHPA (TMapaieIbHOE OCHOBAHUIO U OCH).
cocraBisirome. Ceuenue | PasBepTka nmuIvHIpa




HUIMHApA KomOunupoBaHHoe 3aHiTHE

Tema 7.10 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE co/ep:kaHue (conepxanue

Konyc, €ro | NPUKJIAAHOT0 MOIYJIsS1)

cocrapisromue. Ceuenne | Konyc u ero osmementbl. CedeHue KoOHyca (mapajulelbHOC OCHOBAHUIO H

KOHYycCa IpOXOoJsilee Yepe3 BepIINHY ), KOHnYeckue ceueHus. PazsepTka koHyca
Komb6unupoBanHoe 3ansatue

Tema 7.11 Coneprxanue yueOHOro MaTepuaa

Y ceueHHbI KOHYC. | YceueHHbIN KOHYC. Ero obpasytomias u BeicoTa. CeueHne yceueHHOTo KOHyca

Ceuenue yCceueHHOro | KoMOMHUPOBAHHOE 3aHSATHE

KOHYycCa

Tema 7.12 Coneprkanne ydeOHOro MaTepurasa

lap u cepa, ux ceueHus

Hlap u cdepa. B3aumuoe pacnonoxenue cdepsl U 1iockoctd. CedeHue mapa,
cdepsl

KomOunupoBanHoe 3aHaTHe

Tema 7.13 Coneprxkanne yd4eOHOT0 MaTepurana
[lonarue 06 o0beme Tena. | [loustue 06 oObeme Teaa. OObeM Kyba M MPSIMOYTOJBHOIO MapalielicuIea.
OTHoICHNE 00beMOB | OObeM mpu3Mbl W HWiIHHApPaA. OTHOIIEHHE O0BEMOB  MOJOOHBIX  TEJl.
MOTI0OHBIX Tel I'eomeTpuyeckuii CMBICT ONpenennTeNs 3-To IopsaKa

KoM6unmpoBanHoe 3aHsaTHE
Tema 7.14 Coneprxkanue ydeOHOro Marepuana
O0BEMBI u IUIOIA A

IIOBEPXHOCTEH T

O6bembl nupamuabl U KoHyca. O0bem mapa. [1nomaau nosepxHocreit Ten

KomOunupoBanHoe 3aHaTHE

Tema 7.15 Coneprxkanne yd4eOHOT0 MaTepurana

Komb6unanuu KoM6unanmu reoMeTpuueckux Tei

MHOTOIPDaHHMKOB ¥  Tel | [IpakTuyeckoe 3aHsITHE

BpallleHus

Tema 7.16 Coneprxanue yueOHOro MaTepuaa

I'eomerpuueckue Hcnonb3oBaHnne KOMOWHAIMKA MHOTOTPAHHWKOB W TEJ BpANICHHUS B TPAKTUKO-




KOMOWHAIIMY Ha MIPAKTUKE | OPUEHTUPOBAHHBIX 3a/1a4ax 4
[IpakTrueckoe 3ansaTHE
Tema 7.17 Coneprxkanue y4eOHOro MaTepuana
Pemenne 3aj1a4. | OOBEMBI U TUIOIIA U TOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BPALLEHUS 2
Meuororpannukn ¥ Tena | KonrponsHas pabora
BpallleHus
Pa3pea 8. 12
IlepBooGpa3znasn
bynkuun, ee
NpUMeHeHue OK-01, OK-02,
Tema 8.1 Coneprxanne yuyeOHOT0 MaTeprana OK-03. OK-04
IleppooOpasHas (yHKUMH. | 3amaya 0 BOCCTAHOBJICHHM 3aKOHA JBW)KCHHsS 10 M3BECTHOM ckopoctu. IToHsiThe OK-0 5’ OK-O6'
[TpaBuna HaXOXJIEHUA | uHTerpupoBanus. O3HaAKOMIIEHHWE C TIOHATHEM MHTErpaja W MepBOOOpa3sHOU st OI,<-07 '
epBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amad Ha CBs3b MEPBOOOpA3HONW M €€ MPOM3BOIHOMH,
BBIYUCIICHHE TIEPBOOOpa3HON st jaHHOM ¢yHKumu. Tabmuma ¢opmyn s 2
HaXOKACHUS NIepBO0Opa3HbIX. V3yueHue rnpaBpuiia BHIYUCICHUS TIEPBOOOpa3HON
KomOunupoBaHnHoe 3aHATHE
Tewma 8.2 Copepxanne yaeOHOTO MaTepuana
[Inomans KpUBOIMHEMHOM | 3ajaun, NPUBOAALINE K MOHATHIO ONPEICNCHHOTO HHTErpajia — O BbIUYMCIICHUH
TpareLuuu. @opmyna | IIOmAAM  KPUBOJWMHEWHOW Tpameuud, O TepeMeleHnd TOo4YKu. [loHsThe
HeroTtona — JleitOnuna ONpENENEHHOT0  HMHTErpaja. ['eomerpuuecknii u  usnyeckuit  cMbIc 2
onpeneneHHoro uHTerpaina. ®opmyna Herotona— JleiiOnuia
KomOunupoBanHoe 3aHATHE
Tewma 8.3 Copepxanue yueOHOTO MaTepuana
Heonpenenennsiit u | [lonsiTue HeompeaeNeHHOTO HHTETpaa 2

OHpCI[CHCHHLIﬁ HUHTCTpaJIbl

KoMOuHmMpoBaHHOE 3aHATHE

Tema 8.4

Conepkanue yu4eOHOro MaTepHaia




[Tonstue 00 | 'eoMeTpuueckuii CMBICT ONIPEICTICHHOTO HHTETpalia 2
onpenenceHHoM uHrerpane | KomOuHupoBaHHOE 3aHATHE
KaK IJI01LA 1
KPHBOJIMHEHHOM TpaIrenuu
Tema 8.5 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE co/ep:KaHue (conepxxanue
OnpeneneHHblid  UHTErPal | MPUKJIATHOTO MOMYJIs1)
B JKU3HU l'eomerpuueckuii cmbicn omnpeneneHHoro wuHterpaina. @dopmyna HeroTona -
JleitOHutA.
Pemenne 3a1a4 Ha mpuMeHEHNE UHTETpaia JUIsl BEIYUCICHNUS GU3NIECKUX BEIUYUH 2
Y TJIOIIAIC T
[IpakTHueckoe 3aHsTHE
Tema 8.6 Coneprxanue yueOHOro MaTepuala
Pewenue 3a1a4. | [TepBooOpasznas Gpyukiuu. [IpaBuia HaxoxaeHus neppoodpasueix. Ee npumeHenue 2
ITepooOpasnas Qynkumy, | KonrponsHas padora
ee MpUMEHEHNe
Paznen 9. 16
Crenenu " KOpPHH.
CrenenHasi pyHKIuA
Tema 9.1 Coneprkanne yuyeOHOT0 MaTeprana
Crenennas (QyHkuus, ee | [Tonsrtue KOPHS N-Off CTEIeHH M3 JeiCTBUTeNbHOr0 uncia. OyHKIme y = VX nx OK-01, OK-02,
CBOHCTBA cBoiicTBa u rpaduku. CBoiCcTBa KOPHS N-Oi CTEHICHH 4 OK-03, OK-04,
KomOunupoBanHoe 3aHiTHE OK-05, OK-07
Tema 9.2 Coneprkanne ydeOHOr0 MaTepurana K 1, IIK 2
[IpeobpazoBanue [IpeobpazoBanue upparmoOHAIBHBIX BIPAKCHUN 4

BBIPOKCHUH C KOPHSIMH n-
Ol cTeENEeHHN

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 9.3

CaoiicTBa CTEIIEHU C

Copepxanue yueOHOTO MaTepHana

[lonatue cremeHu ¢ MOOBIM palMOHATBHBIM TMoKa3aTenaeM. CTeneHHble (QyHKIHH,




paloHaIbHbIM U | UX CBOMCTBA U rpaduku 2
JEUCTBUTEIILHBIM KomOunupoBanHoe 3aHsaTHE
NOKa3aTeNIIMU
Tema 9.4 Coneprxanne y4eOHOTO MaTepurana
Pemenne PaBHOCHJIBHOCTh HppalMOHAJIBHBIX YPAaBHEHMH UM HEpaBeHCTB. MeToasl MX
UppaLMOHATIBHBIX pemeHus. Perenue uppanoHalbHbIX YPaBHEHUH U HEPABEHCTB 4
YPaBHEHUH U HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSITHE
Tema 9.5 Coneprxanue ydeOHOro Marepuana
Crenenu u KopHU. | Onpenenenue creneHHoi (QyHKuuu. Vcmonb3oBaHWE €€ CBOMCTB INPH PEIICHUH 2
CrenenHas QyHKIUSA ypaBHEHUI U HEPABEHCTB
KonrponsHas pabora
Pazpnen 10. 16
Iloxka3aTeabHas
bynkuus
Tema 10.1 Coneprxanue yueOHOro MaTepuaa
ITokazarenpHas QyHkuus, | CTeneHb ¢ MOPOHM3BOJBHBIM  JICHCTBUTEIBHBIM  MOKazaTeneM. OrmpeaencHue
ee CBOMCTBa NIOKa3aTeNbHON (YHKIMH, €€ CBOMCTBa M TpaduK. 3HAKOMCTBO C NPUMEHEHHUEM
MoKazaTebHOM (yHKIHH. PeleHrne mokazaTtelbHBIX ypaBHEHUN (PYHKIIMOHATHHO- 4
rpaduyecKuM METOJ0M OK-01, OK-02,
KoMOuHMpOBaHHOE 3aHATHE OK-03, OK-04,
Tema 10.2 Coneprxanue yueOHOro MaTepuaa OK-05, OK-07
Pemienne moxasartenpHbIX | PemieHne moka3aTeNbHBIX ypaBHEHMH METOJOM YPaBHHMBAHHUS —IIOKa3aTelleH,
YPaBHEHMI U HEPABEHCTB | METOJOM BBEJICHHS HOBOM MepeMEeHHOW, (HyHKIIMOHAIBHO-TPAUUECKUM METOI0M. 6
Pemenue nokazareabHbIX HEPABEHCTB
[IpakTuyeckoe 3aHsATHE
Tema 10.3 Coneprkanne yu4eOHOT0 MaTepraa
Cucrembl TNOKa3aTeNbHBIX | PemeHne cucteM moka3aTeibHbIX ypaBHEHUIH 4

ypaBHEHU U

KomOunupoBanHoe 3aHsATHE




Tema 10.4 Coneprxanue yueOHOro MaTepuaa
Pewenne 3a1a4. | PemieHne moKa3aTeNbHBIX YpaBHEHUM METOJOM YpPABHUBAaHMs IIOKas3aTelled |
[TokaszarenpHas QyHKIHUSL METOJIOM BBEJICHHSI HOBOM ITEPEMEHHOM. PelieHne nokas3aTeabHbIX HEPABEHCTB 2
KontposbHas padota
Pa3znea 11. Jlorapu¢msi. 24
Jlorapudpmmnueckas
byHkuus
Tema 11.1 Coneprxanue ydeOHOro MaTepuana
Jlorapudm yucia. | Jlorapudwm urcna. JlecATHIHBIN 1 HATYpaTbHBIN JTOrapu(MBbI, YUCIIO €
JlecsTnyHBbIiA 1 | KoMOMHMPOBAHHOE 3aHATHE 4
HaTypaJIbHBIHN JIorapuMsl,
YHCIIO €
Tema 11.2 Copepxanue yueOHOT0O MaTepuana
CpoiictBa  norapudmos. | CsoiicTsa tjorapupmoB. Omnepariys JorapuhMHUPOBAHHSL. 4
Onepanus KoMOHHHPOBaHHOE 3aHITHE OK-01, OK-02,
J0rapupMHUPOBAHUS OK-03, OK-04,
Tema 11.3 Coneprxkanne ydeOHOr0 MaTepurana OK-05, OK-07
Jlorapudgmuueckas Jlorapudmuueckasi pyHKIUS U €€ CBOMCTBA 4 IIK 1, IIK 2
GbyHKIMSI, €€ CBOWCTBA KomOuHMpoBaHHOE 3aHATHE
Tema 11.4 Copepxanne yaeOHOTO MaTepuana
Pemenue [MonsiTe norapudmuyeckoro ypaBHeHus. Omeparus TOTeHIMpoBaHus. Tpu
TOrapHpMUIECKIX OCHOBHBIX METOJAa PEIICHUs JIOTApU(PMUYECKUX YpaBHEHHU: (QYHKIHOHAIBHO-
YPaBHCHUH 1 HEPABCHCTB | rpadypueckuii, METOX MOTCHIMPOBAHMS, METOX BBCICHHS HOBOH IICPEMEHHOIA. 6
JlorapudmMuueckre HepaBeHCTBA
KomOunupoBanHoe 3aHATHE
Tema 11.5 ConeprxaHue yueOHOro MaTepuaa
Cucrembl ANTOPUTM pELIeHUS CUCTEMBbl ypaBHEHHH. PaBHOCHMIIBHOCTH JOTapH(PMHUUECKHX
J0rapupMHUUECKUX YpaBHEHUI U HEPABEHCTB 2




YpaBHEHHUN KomOunupoBaHHoe 3aHiTHE

Tema 11.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE co/ep:kaHue (conepxanue

Jlorapugmsl B mpupoae U | MPUKJIATHOIO0 MOAYJISA)

TEXHUKE [Ipumenenne gorapupma. Jlorapudmuueckas crnmpaib B npupoae. Ee
MaTeMaTHYeCKUe CBOMCTBA
[IpakTryeckoe 3aHsATHE

Tema 11.7 Coneprxanue yueOHOro MaTepuaa

Pewenne 3agad. | Jlorapupmuueckas  pynkumsa. Pemenwe  mpocTeHmmx  JIorapupMUUYECKUX

Jlorapugmst. yYpaBHEHUI

Jlorapudmuaeckas KonTponbHas padota

byHKIUS

Pa3nesn 12.

MHoskecTBa. DJIEeMEHTHI

Teopuu rpados

Tema 12.1 Coneprxanne y4eOHOT0 MaTepurana

MHoxecTBa [Honstue MuoxkectBa. [TonMHOXkecTBO. Oniepaniui ¢ MHOXKECTBAMHU
KomOunupoBaHHoe 3aHATHE

Tema 12.2 IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE coaepxaHue (conep:xanue

OHCpaLII/II/I C MHO>KCCTBaMH

NPHUKJIATHOTO MOIYJIs1)

Onepaum/l C MHOXKECTBaMU. PemieHue MNPUKJIAAHBIX 3aaa4

[IpakTrueckoe 3aHsTue

Tema 12.3 Coneprxanne y4eOHOT0 MaTepurana
I'padsr [Tonstue rpada. Cesa3ublii rpad, epeBo, MUK rpad Ha TIOCKOCTH
[IpakTnueckas padbora
Tema 12.4 Copepxanne yaeOHOTO MaTepuana
Pewenne 3ama4. | Onepannn ¢ MHOXecTBaMU. OIHMCAaHWE pPEATBHBIX CUTyallMil C ITOMOIIbIO

MmuoxectBa, ['padpr u ux
IpUMEHEHUE

MHO>KecTB. [I[puMenenue rpadoB K perieHno 3a1a4y

KonrtponsHas pabora




Pazgen 13. DuiemeHTHI 20
KOMOUHATOPHKH,
CTATUCTHKH M TEOPHH
BEPOATHOCTEM
Tema 13.1 Coneprxkanne yu4eOHOT0 MaTepuraa
OcHOBHBIE nouATHs | [lepectaHOBKH, pa3MelIeHHs], COUECTaHUSI. 4
KOMOHHATOPUKH
KomM6unmnpoBanHoe 3aHsTHe.
Tema 13.2 Copepxanne yaeOHOTO MaTepuana
CobbiTHE, BEPOATHOCTEL | COBMECTHBIE W HECOBMECTHbIE COOBITHS. TeopeMbl O BEpPOATHOCTH CYMMBI
coObiTsA.  CIIOKEHHE M | COOBITHH. Y CIIOBHASI BEPOSTHOCTh. 3aBHCUMbBIC U HE3aBUCHMBIC COOBITUS. TeopeMbl
YMHOYKEHHE BEPOATHOCTEN | O BEPOSITHOCTH MPOU3BENCHHS COOBITHH. 4
KomOunupoBaHHoe 3aHATHE
Tema 13.3 IIpo¢eccuoHaIbLHO-OPHEHTHPOBAHHOE coaepxanue (conep:xanue
BepositHoCTh B | MPUKJIATHOI0 MOIYJIsS)
PO eCCHOHATIBHBIX OtHOCHUTENBHAS YacTOTa COOBITHSI, CBOMCTBO €€ yCTOWYMBOCTH. CTaTHUCTHYECKOE
3a/1ayax omnpezaeneHue BepossTHocTU. OlieHKa BEPOSTHOCTH COOBITHS 2
[IpakTrueckoe 3aHsTHE
Tema 13.4 Coneprxanue yueOHOro MaTepuaa
JuckperHas  ciydaiHas | Buner ciydaiiapix BenmmuuH. OrmpeneneHue IUCKPETHON CIy4YailHOW BEIWYHHBI.
BEJIMYMHA, 3aKOH e¢ | 3aKOH pacHpelielieHuss JAUCKPETHOM CcilydaiiHOM BenuuuHbl. Ee 4ncioBble 2
pacnpenenenus XapaKTePUCTUKU
Komb6unmnpoBanHoe 3ansatue
Tema 13.5 Coneprkanne yu4eOHOT0 MaTepraa
3ajmaun  marematudeckou | Bapuammonusiii psa.  [lommrom wactor u  rucrorpamma.  CraTHCTHYECKHE
CTaTUCTUKH XapaKTePUCTHUKH psifia HAOIIOAAEMbIX JaHHBIX
KomOunupoBanHoe 3aHsaTHE 4
Tema 13.6 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE coep;KaHue (conepxanue

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 3




CocraBienne TaOIHUIl U
JTUarpamMm Ha MPaKTHKe

NPHUKJIATHOTO0 MOIYJIST)

[lepBuuHas 06pabOTKa CTATUCTHYECKUX JMAHHBIX. [ paduueckoe ux mpeacTaBiIeHHE.

Haxoxxaenue cpeAHUX XapaKTepPUCTHK, HAOII0JaeMbIX JaHHBIX 2
[IpakTrueckoe 3anHsTue
Tewma 13.7 Copepxanne yaeOHOTO MaTepuana
Pemenue 3aja4. | DneMeHTbl KOMOHMHATOpHKH. CoObITHE, BEpPOSTHOCTH COOBITHA. CrloXeHue Hu
DIIeMEeHTSHI YMHO)KEHHE BEPOSITHOCTEH 2
KOMOWHATOPHKH, KonTponbHas padota
CTATUCTUKH U  TEOPHH
BEPOATHOCTEM
Pa3nesn 14. YpaBHeHus u 20
HepaBeHCTBa
Tema 14.1 Copepxanne yaeOHOTO MaTepuana
PaBHOCWIIBHOCTB PaBHOCMIIBHOCTH ypaBHeHMI M HepaBeHCTB. OmpezaeneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMI M HEPAaBEHCTB. | pABHOCWJIBHBIX TMEPEX0JaxXx B YPaBHECHUSX M HepaBeHcTBax. OOIIHME METOIbI 4
OOmpe MeToAbI pEIEHNsT | pellieHHs YPaBHEHHI: MEPEeXo/ OT PaBeHCTBA (YHKIUA K PAaBCHCTBY apryMEHTOB
JUISE MOHOTOHHBIX (DYHKLIMN, METOJl Pa3iOKEHUsI Ha MHOXKHTEIH, METOJ] BBEJICHUS OK-01, OK-02,
HOBOH NMepeMEeHHOMN, (YHKINOHATIBHO-TpapUIeCKHii METOA OK-03, OK-04,
KoM06unmnpoBanHoe 3aHaTHE OK-05, OK-06,
Tewma 14.2 Coneprxanue ydeOHOro Marepuana OK-07
['padpuaeckuit Meron | O0mume MeTOoAbl PEIICHHs] HEPABEHCTB: MEPEX01 OT CPAaBHEHMS 3HAYCHHUH (PYHKITUH
perieHus YPaBHEHMH, | K CpaBHCHHIO 3HAYCHHWH apryMEHTOB /I MOHOTOHHBIX (DYHKIIMH, MeTOI
HEPABEHCTB UHTEpBaJoB, GyHKIMOHANBHO-Tpaduueckuil meto. ['padudeckuit MeTon pemeHus 4
YPAaBHEHUH U HEPABEHCTB
Komb6unupoBanHoe 3ansatue
Tema 14.3 Coneprxanue ydeOHOro Matepuana




YPaBHCHI/IH U HCPABCHCTBA

OnpeneneHI/Ie MOAOYJIA. PaCKpHTI/IC MOAYJIsI 110 ONPCACIICHUIO. HpOCTeI\/’IH_II/Ie

C MOZyJIEM YPAaBHEHUS U HEPABEHCTBA ¢ MoayseM. IIpuMeHeHne paBHOCUIIBHBIX IEPEXOJ0B B 2
OIPEICJICHHBIX TUIIAX YPAaBHEHU U HEPABEHCTB C MOYJIEM
KoMOuHMpoBaHHOE 3aHATHE
Tema 14.4 Coneprkanne ydeOHOT0 MaTepurana
VYpaBHEHUS M HEPABEHCTBA | 3HAKOMCTBO ¢ apameTpoM. [IpocTeiiiie ypaBHEHHS U HEpABEHCTBA C ITAPaMETPOM 2
C mapameTpaMu Komb6unupoBanHoe 3anatue
Tema 14.5 IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coep:KkaHue (copep:kanue
CocraBieHne W peLICHHE | NPHKJIAIHOT0 MOXYJIsI)
npoecCHOHANBHBIX 3a/1au | PereHne TeKCTOBBIX 3a1a4 MPO(ECCHOHATBHOTO COICPIKAHUSI 6
C TIOMOIIIBIO YPaBHEHUH [IpakTudeckue 3aHATHS
Tema 14.6 Coneprkanne ydeOHOr0 MaTepurana
Pemenue 3aga4. | OOmuMe MeTobl PelIeHNUs YpaBHEHUH. YpaBHEHUS M HEPaBEHCTBA C MOJYJIEM H C
YpaBHEHMs U HEPABEHCTBA | TapaMeTpaMHu 2
[IpakTrueckoe 3aHsTHE
IIpomexyTounas arrecTanus (JK3aMeH) 6
Bceero: | 286




3. YcaoBus peaau3anum nporpamMmbl 001eo0pa3oBaTeIbHON JUCIUINIMHBI

3.1. I[.]'Iﬂ peaim3aluu nmporpaMmmbl THCHUIIVIMHBI JOJKHBI ObITH NMPpEeAYyCMOTPCHLI CJIEAYIOLIIHE
CIICHHUAJIBbHBIC ITIOMCICHUSA

Peanm3zanus mporpaMMBbl AUCIUIUIMHBL TPEOYET HATMYHS y9eOHOTO KaOWHETa MaTeMaTHKH.
O6opynoBaHue yuyeOHOr0o KaOMHETa:

- IOCa/I0YHBIE MECTA 110 KOJIMYECTBY 00yUJaIOIUXCS;

- pabouee MecTO IpernojaBaTers;

- KOMIUIEKT Y4eOHO-HarJISITHBIX TOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUI€OMATEPUATIOB;

- 3aJJaHMA 111 KOHTPOJIBHBIX PadoT;

- npoeCCHOHATBHO OPUEHTHPOBAHHBIC 33 JaHNUS;

- MaTepuabl FK3aMeHa.

TexHuueckue cpecTBa 00ydeHus :

- IEpCOHAJILHBIA KOMITBIOTEP C JIMIIEH3NOHHBIM IPOrPAaMMHBIM 00€CTIeYeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecnieyeHne o0yueHust

1. Ins peanu3amnuu mporpaMMbl OMOIMOTEYHBINA (POH 00pa30BaTEIbHON OpraHU3aINH T0JDKEH
UMETh TIeYaTHBIC U/WIIH JJICKTPOHHBIC 00pa3oBaTelibHbIC U HH(OPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE JIJIs UCIIOJIB30BaHUs B 00pa30BaTEIbHOM MPOLIecce, HE CTapllle MATH JET C
MOMEHTA U3/IaHHUS.

OcHOBHBIE IeYATHBIE H3JaHUA

1. Maremaruka: yueOnuk/ bammakos M.U.- 2-e u3n., crep. - M: KHOPYC, 2019. (Cpennee
npodeccruoHaIbHOE 00pa30BaHKE)

2. Maremaruka: aireOpa ¥ Hadajga MaTeMaTHISCKOT0 aHalln3a, TeoMeTprs. Anredpa u Havyalia
Marematuueckoro aHanuza. 10-11 kmacc. Anumos L. A., Konarun FO.M., TkaueBa M.B. u apyrue. -
M: [Ipocseuienue, 2022.

3.  Maremaruka: anrebpa W Hayala MaTEMaTHYECKOTO aHalIHW3a, T'eOMETpHS.
I'eomerpusa. 10-11 xnacc. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u npyrue. -
M: IIpocsemienue, 2022.

4.  MaremaTuka: anredpa ¥ Hayajga MaTeMaTHYeCKOro aHanusa, reomerpus. 10-11
Kiaccel. Anre6pa ¥ Havalla MareMaTudeckoro aHaiamsa. B 2 4. Yacte 1: YueOHuk mis
ydamuxcst o0pa3oBaTeNbHbIX opraHuzanuii (6azossiit ypoBeHb)/MopakoBuu A.I'., CemeHoB
I1.B.; YacTs 2. 3agavHuK A1 y49amuxcsi 00pa3oBaTebHBIX OpraHu3anuii (6a30BbIil ypOBEHbB)/
Mopnakosuu A.I'. u npyrue; noa penakuueit Mopakosuua A.I'. - M: Muemo3suHa, 2018.



6. Maremaruka: anrebpa U Hayajga MaTeMaTUYECKOI0 aHalIM3a, TeoMeTpus. Anredpa
A Hayajla Marematmueckoro anamuza. 10 xmacc. Hukonbckuit C.M., IloramoB M.K.,
Pemernukos H.H. n npyrue. - M: [Ipocsemenue, 2021.

7.  Maremaruka: anredpa 1 HayaJla MaTEMaTHYECKOTO aHajm3a, reoMeTpus. Anredpa
M Hayaja MareMaThdeckoro aHamm3a. 11 xkmacc. Hukonsckuit C.M., Iloramor M.K.,
PemernukoB H.H. u npyrue. - M: IIpocsemenue, 2021.

8. Maremaruka: anrebpa W Hayala MaTEeMaTHYECKOrO0 aHajiHu3a, T'eOMETpHs.
I'eomerpus.10-11 xmacc. IToropenos A.B. MaremaTnka: anre6pa u Hauaia MaTeMaTHIECKOTO
aHanuza, reometpus. ['eometpus.10-11 knacc. [loropenos A.B. - M: Ilpocsemenue, 2019.

9. Marematuka: anreOpa M Hayaja MaTeMaTHYECKOTO aHAJINM3a, T'€OMETPHS.
I'eomerpus. 10 knacc. AnekcannpoB A.Jl., Bepuep A.JIL., Peokuk B.U. - M: IIpocseuienue,
2021.

10. Maremaruka: anrebpa W Hayajla MaTEeMAaTUYECKOTO aHajiu3a, TIEeOMETpUS.
I'eomerpus. 11 knmacc. AnexcannpoB A.Jl., Bepuep A.JL., Peixuk B.W. - M: IlpocBemienue,
2021.

11. MaremaTnka: anreOpa ¥ Hayajla MaTeMaTHYECKOTo aHaiu3a, reomerpus. 10
knacc. Bepuep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenue".

12. MaremaTuka: anrebpa W Hayalla MaTeMaTW4YecKOro aHanmusa, reomerpus 11
kiacce. Bepuep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenue".

13. MaremaTtuka: anrebpa ¥ Hayajla MaTeMaTHMYECKOrO aHallu3a, TeOMETpPHS.
Anrebpa 1 Havajla MaTeMaTHYECKOTO aHanm3a (B 2 yacTax) (B 2 yactsax). 10-11 kmacc. Yactp
1: Mopnkosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa peaakuuen
Mopakosuua AT'. "MOLl MHEMO3MHA".

14. Marematuka: anrebpa ¥ Hayajla MaTeMaTHMYECKOrO aHalu3a, TeOMETpPHS.
Anrebpa n Havana maremarndyeckoro aHamuza. 10 xmacc. Mypasun I'.K., Mypasuna O.B.
NznarensctBo "lIpocBemenue".

15. Maremaruka: anredpa ¥ Hadajga MaTEeMAaTUYECKOrO aHaju3a, I'eOMETpHsL.
Anrebpa m Havasia Maremaruueckoro aHayimza. 11 xmacc. Mypasun I'.K., Mypasuna O.B.
M3patensctBO "IIpocBemienue".

16. Maremaruka: anrebpa W Havajga MaTEMaTHYECKOTO aHalln3a, T'€OMETPHS.
I'eomerpus. 10 knacc. CmupHoB B.A., CmupHoBa .M. "U3narensctBo "[IpocBemenne”.

17. MaremaTuka: anredpa M Hadajga MaTeMAaTUYECKOTO aHajln3a, I'eOMETpPHsL.
I'eometpus. 11 xknacc. CmupHoB B.A., CmupnoBa 11.M. U3natensctBo "IIpocBenienue".

18. Maremaruka. I'eomerpusi. 10 kmacc. Mepsnmsaxk A.I'., Homuposckuit J[.A.,
[Tononckuit B.b., Axup M.C.; non penakuueit Ilomonsckoro B.E. W3marensctBO
"IIpocBenienue".

19. Maremaruka. I'eomerpus. 11 kmacc. Mepsmsaxk A.I'., Homuposckmii J[.A.,
ITonmonckuit B.b., Axup M.C.; nox penmakumein Ilomonsckoro B.E. "M3marenascTBO
"[IpocBemienue".

20. MaremaTtnka: anrebpa ¥ Hayajlla MaTeMaTHMYECKOrO aHalu3a, TeOMETpPHS.
Anrebpa u Hadyana MaremaTuueckoro a"anuza. 10 knacc. Bunenkun H.4., MBames-MycaroB
O.C., UIBapudypxn C.1. "MOILl MHEMO3MNHA".

21. Marematuka: anredpa v Hadajaa MaTeMaTUYCCKOTo aHalln3a, reoMeTpusi. Anredpa

M Hayaja matemMatuyeckoro aHanusa. 11 kmacc. Bunenkun H.A., MBames-MycatoB O.C.,
[Bapioypa C.1. "MOILl MHEMO3MHA



2. DJIeKTPOHHbIE U3IAHUSA

1. Beepoccuiickue natepueT-onumnuanst. - URL: https://online-olympiad.ru / (nata

obpamenust: 12.07.2022). - TeKCT: 3JIeKTPOHHBIH.

2. Enunas komnexkuus undpossix o0pa3oBarenbHbIX pecypcos. - URL:
http://school-collection.edu.ru (mara obparienus: 08.07.2022). - TeKCT: 3JCKTPOHHBIH.

3. Nudopmanmonnas cucrema « EnnHOE OKHO 1ocTyma K 00pa3oBaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru/ (mara obparmienus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIN.

4. Hayunas snekrponnas 6udiaunoreka (HOb). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2022). - Tekct: 31eKTPOHHBIN.

5. OtkprIThIH KOILIEK. MaTemaTuka. - URL: https://mathematics.ru / (nata
obpamenus: 08.06.2022). - TekcT: IIEKTPOHHBIH.

6. [ToBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenus: 12.07.2022). - Tekct: 371eKTPOHHBIH.

1. CrpaBOYHUK 110 MaTEMAaTUKE JJisl IIKOIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara o6parenus: 12.07.2022). - TekcrT:
JJIEKTPOHHBIN.

8. Cpennsisi MaTemMaTuyueckasi ”HTepHeT mkoda. - URL: http://www.bymath.net/
(mara obpamenus: 12.07.2022). - TekcT: 2JIeKTPOHHBIH.

9. ®denepanbHblil moptan «Poccuiickoe oOpazoBaHue». -

URL: http://www.edu.ru/ (mara obparuenus: 02.07.2022). - TeKCT: 3JI€KTPOHHBIN.
deaepanbHbIil IIEHTP HHOOPMAIIMOHHO-00pa3oBaTeabHbBIX pecypcos. - URL: http://fcior.edu.ru /

(mara oopamenus: 01.07.2022). - TekcT: 3IeKTpOHHBII
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4. KoHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHUSI 0011€00pa30BaTeIbHOM TUCIUILIUHBI

KoHTpoJib U o1leHKa pe3ysIbTaTOB OCBOEHHSI 00111€00pa30BaTeIbHOMN TUCIUILIMHBI
PaCKpBIBAIOTCS Yepe3 TUCIMILTMHAPHBIE PE3yIbTaThl, HAapaBJIeHHbIE Ha (HOPMUPOBAHHE OOIINX
U po(hecCHOHANBHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COJepKaHus y4eOHOro MaTepuaa.

Oo6masi/npogeccuoHanbHast Pa3znen/Tema Tun oueHoYHbIX
KOMIEeTeHIUs MeponpusiTus
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 [T-0/c3, 1.4, | TectupoBaHue

pelicHHs 3a1a4
pohecCHOHATLHOM
ACATCIIbBHOCTH MIPUMCHUTCIIBHO
K Pa3JIMYHBIM KOHTEKCTAM

15,16

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

P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temrr4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9,4.10, 4.11

P5, Temrr 5.1,5.2

P 6, Temr1 6.1, 6.2,6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

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

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 104

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

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

VYcTHBIN onpoc

MaremMaTuueckum
TUKTAHT

NunuBunyansHas
CaMOCTOSITEIbHAs
pabota

[IpencraBinenue
pE3yJIbTaTOB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKHUX
pabot

3arura
WH/IUBUY ATbHBIX
IIPOEKTOB

KonrtpomnbHas padora

Brinmonnenue
3K3aMEHAaIlMOHHBIX
3alaHUN

OK 02. Ucnonp3oBaThb
COBpPEMEHHBIC CPEICTBA MTOUCKA,
aHaJIn3a U UHTEPIPETALNH

P1,Temal.l, 1.2, 1.3 II-o/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.5 I1-

TectupoBanue

VYceTHBI ompoc

3 [pogpeccuoHansbHoe-opueHMuUpPosaHHoe codeprcaHue




uHpOpMaLIUH, U
UH(POPMALIMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHHS 33/1a4
npodeccroHanbHON
JeSITeTbHOCTH

o/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P4, Tempi 4.1,4.2,4.3,4.4,4.5,
4.6, 4.7 Tl-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 5.1,5.2

P 6, Temr1 6.1, 6.2,6.3,6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P7,Temer 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16,
7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temrr 9.1, 9.2,9.3,9.4,9.5
P 10, Tems! 10.1, 10.2, 10.3, 10.4

P11, Temst 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

MaremaTuueckum
TUKTAHT

NunuBunyansHas
CaMOCTOSITEILHAs
pabota

IIpencrasnenue
pE3yJIbTaTOB
IIPAKTUYECKUX paboT

3amuTa TBOPUYECKHUX
pabort

3amura
WHIVBHUTYJTbHBIX
MIPOEKTOB

KonTponbhas pabora

Brinonnenue
3K3aMEHAIIMOHHBIX
3alaHUN

OK 03. ITnanuposats u
pealln30BBIBATH COOCTBEHHOE
npodecCHOHAIbHOE U TMYHOCTHOE
pasBuTHE,
HpeANPUHIMATEIBCKYIO
JIeSITEIbHOCTD B
npodeccuoHanbHOM chepe,
UCTIOJIb30BaTh 3HAHUS TIO
(MHAHCOBOM IrPaMOTHOCTHU B
Pa3IUYHBIX )KU3HEHHBIX
CUTYyaIusIxX

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

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

P 3, Tems: 3.1, 3.2, 3.3 I[1-o/c, 3.4

P4, Temrr4.1,4.2,43,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9,4.10, 4.11

P5, Tempr 5.1,5.2

P 6, Temr1 6.1, 6.2,6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P7,Temm 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16,
7.17

TectupoBanue
VYeTHBIM o1poc

MatemaTnyeckuii
JUKTAHT

NunuBuayansHas
CaMOCTOSITEIbHAS
pabota

[IpencraBnenue
pe3yIbTaToB
MPAaKTUYECKUX paboT

3armuTa TBOPUYECKUX
pabort

ammra
WHIWBUIYJTbHBIX
MIPOEKTOB




P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Tems 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 I1-0/c,
11.4,11.5,11.6 [T-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4,
13.5 I1-o/c, 13.6

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

KonrpomnsHas padora

Brinonnenue
3K3aMEHAIIMOHHBIX
3aIaHUN

OK 04. 5ddexTruBHO
B3aUMO/ICHCTBOBATh U padOTaTh B
KOJUICKTUBE U KOMaH/Ie

P1,Temal.l, 1.2, 1.3 IT-o/c, 1.4,
15,16

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

P 3, Tems: 3.1, 3.2, 3.3 I[1-o/c, 3.4

P4, Temsr 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9,4.10, 4.11

P5, Temsr 5.1,5.2

P 6, Temr1 6.1, 6.2,6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P7,Teme 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16,
7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Tems 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 TI-0/c,
11.4,11.5,11.6 [T-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4,
13.5I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

TectupoBanue
YeTHBI o11poc

MaremaTuyeckum
TAKTAHT

NuauBuayansHas
CaMOCTOSITEIbLHAS
pabora

[IpencraBnenue
pE3yJIbTaToB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX
pabor

3ammra
WHIWBUIYTbHBIX
MIPOEKTOB

KonrponsHas padora

Brinonnenue
IK3aMEHAIIMOHHBIX
3aIaHUN




OK 05. OcyuiecTBisITh YCTHYIO U
MMCbMEHHYI0 KOMMYHUKALIMIO Ha
rOCyJIapCTBEHHOM SI3BIKE
Poccuiickoii @enepanyiu ¢ yueTom
0COOEHHOCTEN COLUAIILHOTO U
KYJBTYPHOTO KOHTEKCTa

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

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

P 3, Temsr 3.1, 3.2, 3.3 I[1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10, 4.11

PS5, Temrr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4,
15,16

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

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temrr4.1,4.2,43,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P7, Temsr 7.1,7.2,7.3,74,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,
7.17

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Tems 11.1, 11.2, 11.3 TT-o0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5I1-0/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,94,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 I1-0/c,
11.4,11.5,11.6 [T-o/c, 11.7

TectupoBanue
VYceTHBIM o1poc

MaremaTuyecKku
AKTAHT

NuauBuyansHas
CaMOCTOSITEIbHAS
pabota

[IpencraBnenue
pE3yIbTATOB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX
pabot

3armra
WH/IUBUTY ATbHBIX
MIPOEKTOB

KonTponbhas pabora

Brimonaenune
J3K3aMEHAIIMOHHBIX
3agaHui




P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 06. [TposiBIsATE Tpax/1aHCKO-
NaTPUOTHYECKYIO TTO3UIIHIO,
JEMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaJAUIIHOHHBIX
00IIIeUeIIOBEYECKUX IEHHOCTEH, B
TOM YHCJIIE C YIETOM
rapMOHU3AIIH
ME)KHAIIMOHAJIBHBIX U
MEXPEITUTUO3HBIX OTHOIICHHH,
NPUMEHSTH CTAaHJAPTHI
AQHTUKOPPYTNLUOHHOTO MOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4,
15,16

P 6, Temrr 6.1, 6.2,6.3,64, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c,
6.11

P7, Temsr 7.1,7.2,7.3,74,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,
7.17

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

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

TectupoBanue
VYcTHBIN onpoc

MatemaTtnueckuii
IIUKTAHT

NuauBuayanpHas
CaMOCTOSITEIbLHAS
pabota

[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padboT

3amuTa TBOPUYECKHUX
pabor

3amuira
WH/IUBUTY ATbHBIX
MIPOEKTOB

KonTponbnas pabora

Brinmonnenune
3K3aMEHAIlMOHHBIX
3aJaHui




OK 07. CogeiicTBoBaThH
COXPaHEHHIO OKPYIKarOIEH
CpeJibl, peCypcocOepeIKeHHUIO,
NPUMEHATH 3HAHHS 00 M3MEHCHUHU
KJIMMaTa, MPHUHIIATIBI
OepeKJIMBOTO MPOU3BOICTBA,

3¢ (EeKTUBHO JEHCTBOBATH B
YpE3BbIYANHBIX CUTYaIHIX

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

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

P 3, Temsr 3.1, 3.2, 3.3 I[1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10, 4.11

PS5, Temrr 5.1, 5.2

P 6, Temr1 6.1, 6.2,6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P7, Temsr 7.1,7.2,7.3,74,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,
7.17

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temrr 9.1, 9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

TectupoBanue
VYceTHBIM o1poc

MaremaTuyecKku
AKTAHT

NuauBuyansHas
CaMOCTOSITEIbHAS
pabota

[IpencraBnenue
pE3yIbTATOB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX
pabot

3armra
WH/IUBUTY ATbHBIX
MIPOEKTOB

KonTponbhas pabora

Brimonaenune
J3K3aMEHAIIMOHHBIX
3agaHui




