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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMBI YYEBHOI'O
MNPEIMETA
OI1.6.07 MaTtemaTuka
1.1 MecTo y4eO0HOro mpeaMeTa B CTPYKTYpe OCHOBHOI 00pa3oBaTe/IbHOW MPOrpaMMbl:

Vuebubiii  npenmer OIL6.07 Maremaruka sBisieTcs  00s3aTeNbHON  YacThIO
0011e00pa3oBaTeIbHOrO0 UKIA OCHOBHOM 00pa30BaTelbHOW NHPOrpaMMbl B COOTBETCTBHM C
®I'OC no cnenmansHoctu 34.02.01 Cectpunckoe aeio

1.2. lleau 1 mJIaHUpyeMble Pe3yJbTAaThl OCBOCHUS Y4eOHOI0 MpeaMeTa:

1.2.1. Henu u 3a1a4n y4eOHOro nmpeaMera:

Conepxanne nporpammbl yueOHoro mpenmera OJ[.6.07 MaremaTuka HampaBlIeHO Ha
JIOCTHUKEHHE CIEAYIOUINX LeJIei:

- (dopMupoBaHHe UEHTPAIbHBIX MATEMAaTHMUECKUX MOHATHH (YKCIO, BEIUYHHA,
reoMeTpuueckas (urypa, IHepeMeHHasi, BEPOSITHOCTb, (YHKIHSA, NPOM3BOIHAS, WHTETpai),
o0ecreunBarOIUX MPEEeMCTBEHHOCTh M IEPCHEKTUBHOCTh MAaTEMaTH4eCKOro 00pa3oBaHUs
00yJaromuxcs;

- MOJBEACHHE YYalllUXCsl Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAHHUIO B3aHMMOCBS3U
MaTeMaTHKHd W OKPYKAIOIIETO MHUpa, MOHWMAaHUIO MAaTEeMaTHKH KaK 4YacTh OOMmed KyJIbTypbl
YeII0BEUeCTBA;

- pa3BUTHE UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN ydaluxcsi, I03HAaBAaTEIbHON
AKTUBHOCTH, HCCJEIOBATENIbCKUX YMEHUW, KPUTHUYHOCTH MBIIIJICHHUS, UHTEpeca K HU3yYCHHIO
MaTeMaTUKH;

- (dopmupoBanue  (HYHKIIMOHATLHOM  MaTEeMaTHMYECKOH  TIPaMOTHOCTH:  YMEHUS
pacrno3HaBaThb MaTeMaTUYECKUE ACIEKThl B PEAIbHBIX KU3HEHHBIX CUTYyallUsiX U IPU U3YYEHUU
JIPYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHupOBaTh
UX Ha $3bIKE MAaTeMAaTUKUM M CO3JaBaTb MAaTEMaTHYECKHE MOJEIHU, NMPUMEHSATh OCBOCHHBIN
MaTeMaTHUYECKU anmnapart s pelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATh
Y OLIEHUBATh MOJy4YE€HHBIE PE3YIIbTATHI.

B pesynbrate ocBoeHUs yueOHOTO nmpeamMeTa 00yJaronuiics JOIKEeH 3HATh:

1) MeTonbl AOKA3aTENbCTB, AITOPUTMbI pEeLICHUS 3a7a4; GOopMyJIUpOBaTh ONPECIICHNUS,
AKCHOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOJAUTH JI0KA3aTeIbHbIC PACCYKICHHUS B XO/I€ PEIICHUs
3a/1ay;

2) NOHATHS: CTENEeHb YKCa, JOrapu(m Jucia;

3) TNOHATHS:  palMOHAJbHBIE, HWpPpPALMOHANIBHBIE, TIIOKa3aTeJbHbIE, CTEIEHHBIE,
JorapupmMHUUECKUe, TPUTOHOMETPUYECKHE YPaBHEHNS U HEPABEHCTBA, UX CUCTEMBI,

4) nonsTusa: (QYHKUUS, HeNpepbiBHAs (QYHKLUSA, MPOU3BOAHAS, IEepBOOOpa3Has,
OTIpeNIeNIEHHBId WHTErpaj; aJrOpUTM HaXOXKJICHHUS IPOU3BOAHBIX 3IIEMEHTAPHBIX (DYHKIHH,
HCIIOJIb3YS CIIPABOYHbIE MaTEpPHUAIIbI;

5) noHsATHS: pauuoHanbHas (DyHKIMS, MOKazaTenbHass (YHKIMSA, CTENEeHHas (yHKIHA,
norapudmuueckas (yHKIUs, TPUTOHOMETpUYECKHE (DYHKIUHU, 0OpaTHble (YHKIUU; TpapuKku
U3YyYEHHBIX (DYHKIIHIA;

6) TEKCTOBbIE 3aJaud pa3HbIX THUIOB (B TOM YHUCII€ Ha MPOLEHTHI, AOJIM M YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBApOB W YCIYT, HAJIOTH, 3a/Ja4d K3 00JacTH YIpaBIeHUS
JUYHBIMH U CEMEMHBIMU (PMHAHCAMMU); BBIPAXKECHUSI, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33]1a4H;

7) noHsATHS: cpeaHee aprudMeTHIecKoe, MernaHa, HauooJbIIee 1 HauMEHbIIee 3HAUCHUS,
pa3max, TUCIepCHsl, CTAaHJapTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;

8) MOHATHUS: CITy4allHBIN OMBIT U CIIydaiiHOE COOBITHE, BEPOSATHOCTD CIIy4allHOT'O COOBITHS;
(opMyINBI CIOKEHHUS] M YMHOXEHHUSI BEPOSTHOCTEH, KOMOMHATOpHbIE (GakThl U (OPMYINbI MpU
pEeIlIeHNH 3a1a4; BEPOSITHOCTH PEAJIbHBIX COOBITHIA;

9) noHATHSA: TOYKA, MpsMas, IUIOCKOCTh, MPOCTPAHCTBO, JBYIPAaHHBIA  yrod,
CKpEIIMBAIOIINECs MpsIMble, MAPAIJIENIbHOCTh U MEPHEHAUKYISIPHOCTD MPSMBIX U IIOCKOCTEH,
yroJl MeXAy MpsAMBIMHM, Yrojl MEXIy HpsAMOW U IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMH,
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paccTossHWE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAY NPSMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH;

10) MOHATHS: MHOTOTPAaHHUK, CEUEHUE MHOTOTPAHHHKA, Ky0, MapajlieNienuIie]], Ipru3Ma,
nupamuzia, GUrypa u mOBEpXHOCTh BpallleHUs, LMINHAP, KOHYC, Wap, chepa, ceueHust Gpurypol
BpallleHHs, IJIOCKOCTh, Kacaromascs cdepsl, MWIMHApPA, KOHYyCa, IUIONIAAb IMOBEPXHOCTH
NUpPaMU/Ibl, MPU3MBI, KOHYCa, LWIMHJIpA, IUIom@anb cdeprl, o0beM KyOa, MNpsIMOYroJbHOIO
napaieNnenunena, MupaMuabl, PU3MbI, HWIMHPA, KOHYCA, 1apa;

11) nonsATHS: IBUXKEHKE B IPOCTPAHCTBE, 10100HBIE (PUTYPBI B IPOCTPAHCTBE; OTHOLIEHNE
IUIOINAACH MOBEPXHOCTEH 1 00BEMOB MOAOOHBIX (PUTYP MPHU PEHICHUH 3a/1a4.

B pe3ynbrare 0CBOGHUS IUCLUILIMHBI 00yYaroLIUics JOIKEH YyMeTh:

1) BrageTp MeTOOAMM JOKa3aTeIbCTB, AITOPHUTMAMH pEIIeHUs 33a1a4; (OpMyJIUpOBaTh
OIpeieNIeHus, aKCUOMBI M TEOPEMBI, IPUMEHSATh UX, IPOBOAUTH JOKA3aTEJIbHbIE PACCYKICHHS B
XO0JI€ peLIeHMs 3a/1a4;

2) onepupoBaTh NOHATUAMM: CTENEHb YUCIA, JJOTapu(M YnCIia; BHIIOIHATH BBIYMCICHHUE
3HaYeHUH M MPeoOpa3oBaHUsl BBIPAKEHHH CO CTENEHSAMH M Jorapu(mamu, mpeodpa3zoBaHus
JIPOOHO-PallMOHATIBHBIX BBIPAKEHHI;

3) omepupoBaTh MOHATHUSAMHU: pAMOHAIBHBIE, HPPALUOHAIBHBIE, II0Ka3aTeIbHBIC,
CTETEeHHbIE, JJorapu(pMUUECKre, TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) omepupoBaTh TOHATHAMHU: (GYHKIWSA, HENpepbIBHAS (QYHKIUS, MPOU3BOIHAS,
nepBooOpasHasi, ONpeeNeHHbI UHTerpall; HaXOIUTh MPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIMH,
UCTIONB3Ysl CIPAaBOYHBIC MaTepHajbl; HCCIENOBaTh B MPOCTEHINUX CiydasX (QyHKIUH Ha
MOHOTOHHOCTb, HaXOAUTh HauOOJbIINE U HAUMEHbIINE 3HAYE€HUS (QYHKLUUHN; CTPOUTH IpaduKu
MHOTOWJIEHOB C HCIOJb30BAHMEM ammapaTa MaTeMaTHYeCKOro aHalu3a; INPUMEHATh
IPOM3BOJIHYIO TPU PELICHUH 33/1a4 Ha JBM)KEHUE; PelIaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l
Ha HauOOJIBIINE U HAMMEHbBIINE 3HAUCHHSI, HA HAX0XKJICHHE ITyTH, CKOPOCTH U YCKOPEHHUS,;

5) omepupoBaTh MOHATUSAMH: palMOHAJIbHAA (QYHKUUS, IOKa3aTeiabHas (QyHKIUS,
crereHHast (hyHKIMA, JorapupmMudeckas QyHKIUSA, TPUTOHOMETpUYECKHe (YHKIIUU, 0OpaTHbIC
(GyHKLUU; CTPOUTHh TpapUKH H3YyYCHHBIX (QYHKLUH, HCIOJIB30BaTh IpapUKd HpU HU3YYEHUHU
IPOIIECCOB M 3aBUCHMOCTEH, MPH PEIICHUH 33134 U3 JPYruX Y4eOHBIX MPEJIMETOB W 3a/1a4 U3
peabHOM JKU3HU; BhIpaXKaTh (pOpMysiaMH 3aBUCUMOCTH MEXAY BeJIMUUHAMY;

6) pemaTh TEKCTOBBIC 33/1a4H PA3HBIX THUIIOB (B TOM YHCIIE HA TIPOIIEHTHI, TOJH U YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB W YCIYT, HAJOTH, 3a/Ja4d K3 00JacTH YIpaBIeHUS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMH); COCTABIISTH BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX
CHUCTEMBl 10 YCIOBHIO 3aJjaud, MCCIEJOBAaTh IMOJYyYEeHHOE pelIeHHe U  OLEHUBaTh
IPaBI0N0I00HOCTb PE3yJIbTAaTOB;

7) omepupoBaTh MOHATUSAMHU: CpelHee apu(MeTHdecKkoe, MenuaHa, HauOoibllee |
HauMEHbIlIee 3HAYEHMsI, pa3Max, JIUCHEpCHs, CTaHJApTHOE OTKJIOHEHHE YHCIIOBOrO Habopa;
U3BJIEKaTh, UHTEPIPETUPOBATh MH(OPMAIUIO, MPEICTABICHHYIO0 B TaOlMIaX, HA JUarpaMmax,
rpaduKax, OTPAKAIONIYI0 CBOMCTBA pEaJbHBIX MPOIECCOB W SBICHUH; TPEACTaBIATH
UHPOPMALIMIO C MOMOIIBIO TAOJIUI] M JUarpaMM; UCCIIE0BaTh CTATUCTUUYECKUE JIaHHBIE, B TOM
YHcIie ¢ IPUMEHEHNEM TpaUuecKiX METO/IOB M AJIIEKTPOHHBIX CPEJICTB;

8) omepupoBaTh MOHATHUAMHU: CIy4YaiHBII ONBIT M CiIydailHOE COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; BBIYMCIATH BEPOATHOCTH C HCIOJIB30BAHWEM TpadUUEcKUX METOJIOB;
OPUMEHATh (OPMYIBI CIOXKEHHS W YMHOXKEHHsI BEpOSATHOCTEH, KOMOMHATOpHbIE (GaKThl U
(GopMyNBl TIpU pEIICHWH 3a/a4; OICHUBATH BEPOSTHOCTH PEATbHBIX COOBITHIA; MPHBOAHUTH
IPUMEPBHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

9) omepupoBaTh MOHATHAMHU: TOUYKA, MpPsIMas, IUIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIH
yrojl, CKpeUIMBAIOIIMECs NpsAMble, MMapauIebHOCTh U TMEPHEeHIUKYISPHOCTh MPSAMBIX H
TUTOCKOCTEH, YTroJ MEXAy NpPSIMBIMH, YTrOJl MEXIy TPSMOW M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIIOCKOCTH, PACCTOSIHUE MEXAY NMPSMBIMHU, PAaCCTOSHUE
MEXIy TUIOCKOCTSIMH; WCIIOJIb30BaTh TPU PEHICHUHM 3aJad HM3y4YeHHbIE (DaKThl M TEOPEMBI
IUIAaHUMETPHH; OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO0 MUPA;
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10) omepupoBaTh TOHSATHAMM: MHOTOTPAaHHMK, CEUEHHE MHOTOrpaHHHMKa, KYO,
napauelenunes, npusmMa, nupamuaa, Gurypa 1 NoBepxXHOCTb BPALCHUS, LIMIIMH/P, KOHYC, 11ap,
chepa, ceueHus (Urypbl BpalleHUs, IUIOCKOCTb, Kacaromascs chepbl, HUIMHIpA, KOHYCa,
IUIOIAAb IOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCa, HWIMHAPA, IUIOIAaAb cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO MapaliesienuIe a, TMpaMu/bl, IPU3MbI, HUIMH]PA, KOHYCA, I1apa; U300pakaTh
MHOTOTPaHHMKU W IOBEPXHOCTH BpAILEHUS, MX CEUYEHUS OT PYKH, C IOMOLIBIO YEPTEIKHBIX
MHCTPYMEHTOB M D3JIEKTPOHHBIX CpEACTB; pAacliO3HAaBaTh CHMMETPUIO B IIPOCTPAHCTBE;
pacro3HaBaTh NIPaBUJIbHBIE MHOIOIPaHHUKH;

11) omepupoBaThb NHOHATHSAMH: JBHKEHHE B MPOCTPAHCTBE, NOJOOHBIE (UTYpPHI B
IPOCTPAHCTBE; UCIOIb30BATh OTHOIIEHHUE IJIONIA/IeH TOBEPXHOCTEN U 00BEMOB 1T0100HBIX (PUTYp
IIPY pELICHUH 33/]a4;

12) BBIUMCIIATH T€OMETPUUYECKUE BEIMUYUHBI (JUIMHA, YTOJl, IUIOLaab, 00beM, MJIOLIAb
MOBEPXHOCTH ), UCTIONB3Ys U3y4eHHbIE (DOPMYITBI U METO/IBI,

13) onepupoBaTh NOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPJMHAT, KOOPAUHATH! TOUKH,
BEKTOP, KOOpPJMHATHl BEKTOpA, CKAJIIPHOE IPOU3BENEHUE, YIOJ MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEICHUE BEKTOpPA HA YHCIO; HAXOIUTh C IOMOIIBIO H3Yy4EHHBIX (HOpMyI
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS TOUKAMU;

14) BbIOMpaTh NOAXOAALIMM H3YYEHHBIH METOJ Ul pelleHMs 3aJlaud, paclo3HaBaTh
MaTeMaTHuecKkue (haKkThl 1 MAaTEMaTHYECKHE MOJICIN B IIPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX,
B HCKYCCTBE, NPUBOAMUTH IIPUMEPHl MAaTEMaTHUYECKUX OTKPBITMH POCCUICKOM M MHUPOBOHI
MaTeMaTUYECKON HAYKH.

MertanpeaMeTHble  Pe3yJlbTaTbl  OCBOGHHS  IpOrpamMMbl  y4eOHOro  mIpeamera
«MareMaTuKka»  XapakTepHU3ylOTCS  OBJQJECHHEM  YHHMBEPCAJIbHBIMU  I103HABaTEJIbHBIMU
JEUCTBUSAMHM, YHUBEPCAJIbHBIMM  KOMMYHMKAaTUBHBIMH  JIEHCTBUSIMH,  YHHMBEPCAJIbHBIMU
PEryJISITUBHBIMU AEUCTBUSMU.

1) YHuBepcaiibHble 03HaBaTEIbHbIE AEHCTBUS, 00eceunBatoT (GopMUpOBaHHE 0a30BBIX
KOTHUTHUBHBIX IPOLIECCOB OOyyaroumxcs (OCBOGHHWE METOJOB MO3HAHUS OKPYXKAIOIIEro MHUpa;
IPUMEHEHHE JIOTHYECKUX, UCCIIE0BATENIbCKUX ONepaluii, yYMeHui paboTtaTh ¢ HHpOpMaLueil).

basoevie nozuueckue oeiicmeusn:

- BBIABJIATH M XapaKTE€PHU30BaTh CYIIECTBEHHbIC NMPU3HAKU MATEMaTHUYECKHX OOBEKTOB,
NOHSTUM, OTHOIIEHUNH MEXIy MOHATHAMH; (QOPMYIUPOBATH OINpPEAETICHUS IOHATHUM;
yCTAQHaBJIMBaTh CYUIECTBEHHBIH MNpPHU3HAK KJIACCH(PUKAIMK, OCHOBAHMUA [uid 0000OLIeHHS U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN34;

- BOCIPUHHUMATh, (OPMYIHPOBATh U NMPEOOPa3OBBIBATH CYXKJIEHUS: YTBEpIUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

- BBIIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H M MPOTUBOpEUHs B PaKTax,
JNaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX; MpeiaraTb KpPUTEpPUM ISl BBISBJICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

- JIeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAECTYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

- IPOBOJAUTH CAaMOCTOSITENILHO J10KA3aTeNIbCTBA MATEMAaTHUECKUX YTBEPKAEHUH (IpsIMbIE U
OT TPOTUBHOIO), BBICTPaMBATh APTYMEHTAIMIO, NPUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXJAEHHSI U BHIBOJIBI;

- BbIOMpaTh crnoco0 pemieHUs y4eOHOM 3ajauM (CpaBHUBAaTh HECKOJIBKO BAapPHAHTOB
pemieHusi, BbIOMpaTh HauOoliee NOAXOMANIMM € Y4ETOM CaMOCTOSITENIBHO BbIIEICHHBIX
KpUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

- HCNOJb30BaTh BONPOCHl KAaK  HCCIEJOBATEIbCKMM  MHCTPYMEHT  IIO3HAHUS;
(bopMynupoBaTh BONPOCH], PUKCUPYIOLINE IPOTUBOPEUHE, TPOOIEMY, YCTaHABINBATH HUCKOMOE 1
JaHHoe, (POPMUPOBATh TMIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3ULIMIO, MHEHUE,

- TPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIEIOBaHUE 110
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJIECHHUS, IPOLECCa, BBISIBICHUIO
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3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCAMH;

- CaMOCTOSITENEHO (OPMYINPOBATh 000OLIEHHS U BHIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3Y/IbTaTOB, BHIBOJAOB U
0000111eHMI;

- IPOrHO3HPOBATh BO3MOKHOE Pa3BUTHUE IIPOLIECCA, & TAKXKE BBIBUIATH IPEAIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Paboma c ungpopmaueii:

- BBISIBJIATH JeUIUTHI MH(OpMALIMK, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETAa HA BOIIPOC U ISt
pelleHus 3a1auH;

- BbpIOMpaTh MHPOPMAIUIO U3 HUCTOYHHKOB PA3JIUYHBIX THUIIOB, AaHAJIU3UPOBATb,
CHCTEMAaTH3UpPOBaTb M HHTEPIPETUPOBATh HMH(OpPMAIMIO pPA3TUYHBIX BUIOB M (HOpPM
MpeJICTaBICHHUS,

- CTPYKTypHpOBaTh HWH(POpMAIMIO, MPEACTaBIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBaTh Tpaduyecku; 6 OIeHHBATh HAIEKHOCTH MH(GOPMALMU IO CaMOCTOSITEIBHO
c(OpMYITUPOBAHHBIM KPHUTEPHSIM.

2) YHuBepcaabHble KOMMYHUKATHUBHBIE NEHCTBUS, 00€CleYHBalOT CPOPMUPOBAHHOCTD
COLIMAIBHBIX HABBIKOB O0YUYaIOIIMXCSI.

Oobwenue:

- BOCIPUHUMATH U (OPMYIHUPOBATH CYXKIEHHUS B COOTBETCTBHH C YCJIOBUSMHU U LEISMH
OOIIeHHs; SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh OJTYYCHHBINA PE3yIbTaT;

- B X0Jie 00CyXJIeHUs 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMbI, MPOOIEMBI,
peliaeMoil 3ajauu, BBICKA3bIBaTh WJEH, HALEJIEHHbIE HA MOMCK PEIIEHMS; CONOCTaBJISATh CBOU
CYXKICHHS C CY)KIEHUSMU JPYTMX YYaCTHHUKOB JAMAaiora, oOHapy>KMBaTh pazliuiyve M CXOACTBO
NO3HIINI; B KOPPEKTHOMH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;

- TPEICTAaBISATh PE3yIbTAaThl PEIICHUs 3aJa4Yu, SKCIIEPUMEHTa, UCCIIEeIOBAaHUS, IPOEKTa;
CaMOCTOSITENILHO BRIOMPATh (POPMAT BBHICTYIUICHHS C YIETOM 3aj1ad MPE3ECHTAUN U 0COOCHHOCTEH
ayJUTOPHUHU.

Compyonuuecmeo:

- IOHUMAaTh U UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHHOW U UHAMBHUIYAIbHON pabOThI IPU
pemeHnr y4eOHBIX 3aja4; MPHHUMATh IEIh COBMECTHOM JIeSTENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM paloThl, pacmlpeneisiTh BHJIBI paboT, I1OroBapuBaThcs, 00CYXAaTh
MPOIIeCC U PE3yNbTaT pabOThI; 0000IIATh MHEHHUS HECKOJIBKUX JIIOJICH;

- Y4acTBOBATh B TPYNIOBLIX (popMax paboTh! (00CYk1eH!s, 0OOMEH MHEHUSIMU, «MO3TOBbIE
HITYPMBI» U T.I1.); BBITIOJHATH CBOO YacTh paOOTHI M KOOPAMHUPOBATH CBOM JICHCTBHUS C IPYTUMHU
YJIeHAMHU KOMAaHJbl; OIICHWBAaTh KAauyeCTBO CBOET0 BKJaJa B OOLIMM MPOAYKT MO KPHUTEPHSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) YHuBepcanbHble perysTUBHbIE JeHCTBUS, 00eCeunBalOT (POPMHUPOBAHUE CMBICIOBBIX
YCTAHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopzanuzayus:

- COCTaBJIATH IJIaH, aITOPUTM PELICHMs 3aJaul, BBIOMpaTh CIOCOO pelIeHUs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

Camokonmpons:

- BJQJ€Th HaBbIKAaMH I[103HABATEIbHOM pe(dIEKCUU KaKk OCO3HAHUS COBEPIIAEMBIX
JeMCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJIbTaTOB; BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIEcca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKoH 3aauu;

- TPeABUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPH PEIICHUU 3a7a4yd, BHOCUTD
KOPPEKTHBHI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HAMICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

- OIICHWBATh COOTBETCTBHE pe3yjibTaTa IEIH M YCIOBHSAM, OOBSCHATH TPUUHHBI
JOCTHKEHUS UM HEAOCTHXKEHHSI Pe3y/IbTaTOB AeSITeIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OL[CHKY
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nproOpPETEHHOMY OTIBITY.

1.2.2. Ilnanupyemblie pe3yJbTAThl 0CBOEHHSI Y4eOHOI0 MpeaMeTa B COOTBETCTBUM €
®I'OC CIIO u Ha ocHoBe ®I'OC COO

B pamkax mnporpammbl ydeOHOro mpenMera OOYYalOIIMMUCS OCBAaMBAIOTCS OOIIHe
(IMYHOCTHBIE M METAIllPEIMETHBIE) M JUCLUIUIMHApHbIE (IIPEAMETHBIE) pe3ylbTaThl B
cootBercTBuM ¢ ®I'OC COO.

Ocoboe 3HaueHne yueOHbIi mpeamer umeet npu popmuposanuu u pazsutuu OK u T1K.

OK 01 Beibupare crocoObl pemeHus 3aaad  MPOPECCHOHAIBHOW JeATEIbHOCTH
MPUMEHUTEIBHO K PA3JIMUHBIM KOHTEKCTaM

OK 02 OcymiecTBiATh MOUCK, aHATU3 U HHTEPITPETALINIO HH(HOPMAITUH, HEOOXOUMOM ISt
BBITIOJTHEHMS 32/1a4 MPOPECCHOHATBHON ACSITETLHOCTH.

OK 03 [TnanupoBaTh M peaqn30BbIBaTh COOCTBEHHOE MPOPECCUOHATBHOE U JIMYHOCTHOE
pa3BUTHE.

OK 04 PabGoratp B KOJUIGKTHBE M KOoMaHJe, 3()(PEKTHBHO B3aUMOJCHCTBOBATH C
KOJUIETaMHU, PYKOBOJICTBOM, KJIMEHTAMH.

OK 05 OcyuiecTBisiTh YCTHYIO M MUCbMEHHYIO KOMMYHMKAIIMIO Ha TOCYJIapCTBEHHOM
A3BIKE C yUETOM OCOOEHHOCTEHN COLMAIbHOIO U KYJIBTYPHOTO KOHTEKCTA

OK 06 IlposBisTh TrpakJaHCKO-MIATPHOTUYECKYIO TO3HIHIO, JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX O0LIEUEI0OBEUECKUX LICHHOCTEN

OK 07 CopneiicTBOBaTh COXpPaHEHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepesKeHuto,
3¢ (EeKTHBHO JCHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSX.



O01mue n
npogeccuoHaJIbHbIE
KOMIIeTeHIIUH

IInanupyemble pe3yjbTaThbl 00y4eHHS

O01mue

JAucnunimHapHbie

OK 01 Beibupars crmoco0sl
pelieHus 3a1a4
npodecCuOHATHHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpPYHdy, OCO3HAHUE
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K aKTHBHOU JIeATEILHOCTH
TEXHOJIOTUYECKOM M COLMAJIbHOM HaNpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh, IJIAHUPOBATh W
CaMOCTOSATENILHO BBINOJHATH TAKYIO JICSITEIIbHOCTD;

- MHTEpEC K pa3IMuHbIM chepaM npodeccunoHaATbHOM

JIeITEIILHOCTH,

OCHHOCTH

Osnanenue YHHUBEPCAJIbHBIMU y4eOHBIMH
I1I03HaBaTCJIbHBIMU IICfICTBI/I?IMHI

a) 0a30BbIC JJOTUYECKUE CHCTBHS:

- CaMOCTOSITENILHO (bopmMynHpoBaTh u
aKTyaJIM3UpOBaTh IpOOJEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMUBAaTb CYIHCCTBGHHBIﬁ IIpHU3HAaK MU
OCHOBAaHHS JJs CpPaBHEHHUs, KJIAacCUPUKALUU H
0000IICHHS;

- ONpenensaTh eI  JesITeIbHOCTH, 3aj]laBaTh

napaMeTpLI n KpI/ITepI/II/I UX JOCTHUXKCHUS,

- BBIABJISATH 3aKOHOMEPHOCTH W TPOTUBOPEUHUs B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHTHh KOPPEKTUBHI B JIEATEIHHOCTH, OICHHBATH
COOTBETCTBHUEC p€3y.]'H)TaTOB neiaaM, OIICHUBATh pI/ICKI/I
IMOCJIEACTBUI IeITEILHOCTH;

- paSBI/IBaTI) eraTI/IBHOG MBIIIJICHHUC HpI/I peHIeHI/II/I
KU3HEHHBIX TIPoOIIeM

0) 60a30BbBIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIaJIETh HABBIKAMH Y4YE€OHO-HCCIEIOBATENBCKOU U
HpOGKTHOI\/’I JCATCIIbHOCTH, HAaBBIKaAMHU paspemeHI/Iﬂ

-BJIaJICTh METOJaMHU JJOKAa3aTeNbCTB, AaJTOPUTMAMU pEIICHUS
3amad; yMeHue (opMynupoBaTh ONpEAETCHHS, AKCHOMBI U
TEOPEMBbl, MPUMEHSITb HMX, MPOBOAUTH  JOKa3aTeJIbHbIE
paccyX/eHUsl B X0/1€ PELICHMs 3a/1a4;

- YyMETh OMNEepPUPOBATH MOHATHUAMHU: CTENEHb 4YHCIa, Jorapudm
YUCJla; YMEHUE BBINOJHATH  BBIYMCICHHE 3HAYEHUU U
npeoOpa3oBaHusl BBIPAXKEHHUI CO CTENEHSMU U Jorapudpmami,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKCHUH;

- YMETH OIEpUPOBATH MOHATHSIMH: palMoOHAJIbHEIE,
MppalyoHaIbHbIE, IMOKa3aTeIbHEIC, CTCIICHHBIC,
jgorapudMuyeckre,  TPUTOHOMETPUYECKUE  YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMeThb ONEpUPOBATh MOHATUSAMHU: (DYHKLHUSA, HEmpephIBHAS
(GyHKIMS, TPOW3BOJHAS, IEpPBOOOpa3Has,  OMPEICIICHHBIN
WHTETpAJI, yMETh HAaxXOJUTh MPOU3BOIHBIC DIIEMEHTAPHBIX

Q)YHKHI/II\/’I, HCIOJIb3Ys CIIPAaBOYHBIC MAaTCpHaJibl; UCCICAOBATL B
HpOCTGﬁHIHX cirydasax (pYHKHI/II/I Ha MOHOTOHHOCTBb, HaxXxOJHWUTb
HanOOJIbIINE W HAWMMEHBIINEC 3HAYCHMS (1)YHKI_[I/II>'I; CTPOUTH

rpa@ukd  MHOTOWIEHOB C  HCIIOJIb30BaHMEM  ammapara
MaTEMAaTUYECKOTO AaHalu3a; IPUMEHATH IPOU3BOJAHYIO IIPH
pelleHuyd  3a7ad  Ha  JIBIDKEHHE;  pemarb — IPaKTHKO-

OPUEHTUPOBAaHHbIC 33/7a4l Ha HAWOOJIbLIME W HaUMEHbLINE
3HAUEHUs, HA HaXOXJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMeTb OIEpPUPOBATH MOHATUSAMHU: pALMOHANbHAs (QyHKIMS,
MoKa3aTeabHas byHKIMS, CTEIEHHAas byHKIHS,
aorapugmuueckasi (QyHKUUS, TPUTOHOMETPHUECKUE (DYHKIUH,
oOpaTHble (QYHKIHMHM, YMEHHE CTPOUTh TIpadUKU H3YHYEHHBIX
(GyHKIMH, UCHONB30BAaTh TPaUKU MpPU U3YUEHUHU IPOLECCOB U
3aBUCHMOCTEH, NpU pEIIeHWH 3a7ad U3 JPYrHX YyueOHBIX




npobiuem;

- BBUBISITH NPHYMHHO-CIICICTBEHHBIE CBS3U U
AKTyaJIu3upoBaTh 3ajady, BbIABUI'aTb THUIIOTE3Yy C€C
pelICHHs, HAXOMUTh apryMEHTHI ISl I0Ka3aTelbCTBa
CBOMX YTBEPXKICHMM, 3aJaBaTb I[apaMeTpbl W
KPUTEPHHU PELICHHS;

- AHAJIM3UPOBATH IMOJIYYCHHLIC B X0/1€ pCHICHUSA 3a/la4n
pe3yIabTaThl, KPUTHYECKH OLICHUBATh UX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSX;

-- YMCTb NECPCHOCUTH 3HAHUSA B IIO3HABATCIBbHYIO U
MPAKTUYECKYIO 00JIACTH JKHU3HEACATEIbHOCTH;
- YMETb UHTEIPUPOBATH 3HAHUSA U3
HpeIMETHBIX 00acTeii;

- BBIABUTI'aTb HOBBIC UJCH, IpCAJiaraTb OPUTMHAJIbHBIC
HOAXO/bI U PCLICHHS;

U CIIOCOOHOCTh UX HCIOJIb30BAHUS B MMO3HABATEIHHOM
U COLMAJIbHOMN MPAKTHKE

pa3HbIX

MIPEIMETOB U 33J1au U3 peaslbHOW KU3HU; BhIpakaTh (opMyIaMu
3aBUCUMOCTH MEKIy BETUYMHAMU;

- YMETh pellaTh TEKCTOBBIE 33J1a4M PAa3HBIX TUIIOB (B TOM UHUCIIE
Ha MPOLEHTHI, JOJIM U 4acTH, Ha JABMXKEHHE, paboTy, CTOUMOCTb
TOBAPOB W YCIYT, HAJOTH, 33aJauyd U3 O00JacTH YHpaBICHHS
JUYHBIMU U CEeMEWHBIMU (PMHAHCAMH); COCTABIATH BBIPaKEHUS,
YpaBHEHUsS, HEPAaBEHCTBA U MX CUCTEMBI [0 YCIIOBUIO 33JauH,
UCCIIEZI0BATH IIOJIyYE€HHOE pelieHne u OLICHUBATh
IIPaBA0II0I00HOCTh PE3Y/IbTATOB;

- YMETh ONEpUPOBaTh IMOHATUAMU: CpellHee apu(pMeTHyecKoe,
MeaMaHa, HauOoJplllee W HauMMEHbIIEEe 3HAYEHHUS, pa3Max,
JMCIIepCUsl, CTaHApPTHOE OTKJIOHEHHE YMCIOBOTO Habopa; yMeThb
U3BJIEKaTh, HHTEPIPETUPOBATh MH(OPMAIIHIO, TPEICTABICHHYIO
B Ta0uLaX, Ha JUarpaMMax, rpagukax, OTpaXkarollyto cBoiicTBa
peaJIbHBIX MPOLIECCOB U SIBICHUI; IPEACTABIATH UHPOPMALIHUIO C
IIOMOIBIO TAOJMUI] M JAMArpamm; HcCcieloBaTh CTaTUCTUYECKHE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM IpapUUECKUX METOAO0B U
JJIEKTPOHHBIX CPEACTB;

- YMETh ONEPUPOBATH NOHATUAMU: CIIy4alHBIN OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTb  CIy4alHOTO  COOBITHS;  YMEHHE
BBIUUCIISATh BEPOATHOCTh C HCIHOJB30BaHHEM TIpaduueckux
METO/IOB; TPUMEHSATh (OPMYNbl CIOXKEHHS U YMHOXEHUS
BEPOSTHOCTEM, KOMOMHaTOpHble (akTbl U (OPMYJIBI IPHU
peLIeHUH 3aJay; OLIEHUBATh BEPOSATHOCTU DPEANbHBIX COOBITHIL;
3HAKOMCTBO CO CJIy4allHBIMM BEJIUYMHAMM;, YMEHHE MPHUBOJIUTH
IpUMEPBI MPOSBICHUS 3aKOHA OOJNBIINX YHCET B NPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMETb ONEpUPOBATH MOHATHSAMM: TOYKA, MpsAMasi, MIOCKOCTb,
MIPOCTPAHCTBO, JABYTPAHHBIN YroJl, CKpEUIUBAIOLINECs MpsIMBbIE,
NapajIeIbHOCTh U NEPIEHANKYIIPHOCTD NPAMBIX U INIOCKOCTEH,
yToJI MEXY IPSIMBIMH, YTOJI MEXKIY IPSIMOH U IIIOCKOCTBIO, YTOJI
MEXIY IUIOCKOCTSIMH, DPACCTOSIHUE OT TOYKH A0 IIOCKOCTH,
paccTosiHue MKy IPSIMBIMHU, PACCTOSIHUE MEKY IIIOCKOCTSIMU;




YMEHHUE UCIIOJIb30BaTh NPU PEUICHUH 33]a4 N3y4eHHbIE (DaKThl U
TEOpEeMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaloIIEero MUpa;

- YMETb OIIEPUpPOBATh IOHATUSAMHU: MHOTOTPAHHHK, CEYCHHE
MHOTOTpaHHHUKa, KyO, Mapajuielenunesa, Npu3Ma, MHpaMHIa,
(burypa 1 NoBEpXHOCTh BpallleHHs], IMIUHJIP, KOHYC, map, chepa,
ceueHHst (UTYpBHI BpalleHHs, IIOCKOCTh, Kacaromasicsi chepsl,
LWIAHIPA, KOHYCA, IUIOWAAb IIOBEPXHOCTH TUPAMHULBL, TPU3MBI,
KOHyca, UWIMHIpa, I[jomans  chepsl, oO0beM  KyOa,
IPSMOYTOJIBHOTO — NapajuleJieNuNena, NHUpPaMHUIAbI, IPU3MBI,
WIMHIpPA, KOHYCAa, 11apa; YMEHUE U300pakaTh MHOIOTPAaHHUKH
Y IIOBEPXHOCTU BpAILEHUS, UX CEYEHMSI OT PYKH, C IOMOILBIO
YEpTEKHBIX HMHCTPYMEHTOB U DBJIEKTPOHHBIX CPENICTB; YMEHHUE
pacro3HaBaTb ~ CHMMETPUIO B IIPOCTPAHCTBE;  YMEHHUE
pacrno3HaBaTh IPAaBUIbHbIE MHOTOTPAHHUKH;

- YMETb OIIEPUPOBATh MOHATUSAMU: JIBHKEHUE B IPOCTPAHCTBE,
110/100HbIE (UTYPBl B MPOCTPAHCTBE; MCIOJb30BATh OTHOLLIEHUE
IUIOIAAeH MOBEpPXHOCTEH M 00BEMOB MOAOOHBIX (GUryp mnpu
pelIeHNH 3a/1aY;

- YMETb BBIUHCIATh T€OMETPUYECKHE BEJIWYUHBI (IJIMHA, YroJ,
Iomanas, o00beM, IIOHIAJb  IOBEPXHOCTH), HUCIHOIb3Ys
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- yYMEThb OINEpPUpPOBaTh MOHATHSAMH: MPSAMOYTOJIbHAs CUCTEMa
KOOpAMHAT, KOOPINHATBl TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJIIPHOE NPOM3BEACHUE, YroJ MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEICHUE BEKTOpPA HA YHUCIO; HAXOOUTh C
MTOMOIIBIO U3YyYEHHBIX (POPMYJI KOOPIUHATHI CEPEINHBI OTPE3Ka,
paccTosiHuEe MEXy IBYMSI TOUKAMU;

- YMETb BBIOMPATh MOIXOASIINN U3yYEHHBIA METOI ISl pEIICHHUS
3a/1a4H, pacrno3HaBaTh MaTeMaTUYECKUE (baxTh U
MaTeMaTHYeCKHe MOJENW B MPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSAX, B HCKYCCTBE; YMEHHE MPHUBOJAUTH IPUMEPHI
MaT€MAaTHYECKUX  OTKPBITUM  POCCHMCKOM W MHPOBOWU
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MaTeMaTUYECKON HAYKH.

- yMETb OIEpPUPOBaTh MOHATUAMM: OIPEICIICHUE, aKCHoMa,
TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, JI0KA3aTEJIbCTBO,
paBHOCWIbHBIE  (DOPMYJIUPOBKH; yMeHHE  (OPMYJIHUPOBATH
o0paTHO€ H TPOTHUBONOJOKHOE YTBEP)KICHHE, MPHBOIUTH
IIPUMEPBI u KOHTPIIPUMEDBI, UCII0JIb30BaTh METOJ
MaTeMaTHYEeCKOM  MHIAYKIUHU; IPOBOJUTH  JIOKA3aTEJIbHBIC
pacCyXJCHHUs IpPHU PEIICHUM 3a]a4, OLIEHUBATH JIOTHYECKYIO
MIPAaBUIIBHOCTD PACCYKICHUM;

- YMETb OIEpUPOBATH MOHATUIMH: MHOXECTBO, ITOJAMHOKECTBO,
OIEpaLMK HAJl MHOXKECTBAMU; YMEHUE UCII0JIB30BAaTh TEOPETUKO-
MHO>KECTBEHHBIN aImapar Juisi ONUCaHMsI pEaJIbHBIX ITPOLIECCOB U
SIBJICHUH TIPU PEIICHUH 3a/1a4, B TOM YUCIIC U3 APYTUX YIEOHBIX
IIPEIMETOB;

- YMETh OIEPUPOBATH MOHATHAMHU: Tpad, CBA3HBIN Tpad, nepeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh U OIUCHIBATh I'padbl
Pa3IMYHBIMU CIIOCO0AMM; HMCIIONB30BaTh Tpadbl MPH pPEHICHUU
3aza4;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: COYETaHUE,
IepeCTaHOBKA, YUCJIO COYETaHUH, YUCIIO TepECTaHOBOK; OMHOM
HeloToHa; yMmeHue NpUMEHSITh KOMOMHATOpHBbIE (AKTBl U
pacCyKIeHHUs I PELICHU 3a1a4;

-yMETh OIIEpUPOBATh IMOHATHUAMM: HATypaJbHOE YHUCIO, LEI0E
YUCJIO, OCTAaTOK IO  MOAYJIK, PAalMOHAIBHOE  YHUCIIO,
MPPALMOHAIBHOE YHUCJIO, MHOXECTBA HATypPAJIbHBIX, IEIbIX,
palMOHAJIbHBIX, NEHCTBUTEIBHBIX YUCEI; YMEHUE HCIIOIb30BAThH
MPU3HAKU JETUMOCTH, HAMMEHbIIUMN OOIMH JAeTuTeNb U
HauMeHblIee oblee KpaTHoe, aaroput™ EBkinaa npu pemeHuu
3a/1a4; 3HAKOMCTBO C Pa3JW4YHBIMM ITO3UIIMOHHBIMU CHUCTEMaMU
CYMCIICHHS,;

- YMeTb CBOOOJHO ONEPUPOBATh MOHITUSIMU: CTETEHb C LIEJbIM
II0Ka3aTesleM, KOPEHb HATypaJlbHOM CTENEHHM, CTEIEHb C
palMOHAJIBHBIM TIOKA3aTeJIeM, CTENEeHb C JEMCTBUTEIBHBIM
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(BelIeCTBEHHBIM) IOKa3aTeneM, JiorapudM 4Yucia, CHHYC,
KOCHHYC U TaHI'€HC IIPOU3BOJIBHOIO YHCIIA;

- YMETb ONEpPUPOBATH HNOHATUSIMMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA ypaBHEHUN
U HEpPaBEHCTB, PAaBHOCWIBHOCTb YpPaBHEHUH, HEPABEHCTB MU
CHCTEM, pallMOHAJIbHbIE, HPpPALMOHAIbHbIE, IOKa3aTeJIbHbIE,
CTETICHHBIE, norapupMHUECKHeE, TPUTOHOMETPUUECKHE
YpaBHEHMs, HEpPaBEHCTBA M CHCTEMBbl; YMEHHE pellaTh
YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI C ITOMOIIBIO PA3IUYHBIX
IPUEMOB; pellaTh YpPaBHEHMs, HEPAaBEHCTBA U CUCTEMBI C
apaMeTpoM; IMPUMEHATh YPaBHEHMsI, HEPABEHCTBA, UX CHCTEMBI
JUIS pellleHUs] MaTeMaTUYeCKuX 3ajad W 3a/ady U3 pa3IMyHbIX
oOyacTell HayKH U pealibHOM JKU3HU;

-yMeTb CBOOOJIHO ONEpPUPOBATH MOHATHAMU: Tpapuk (QyHKIUH,
oOpartHast pyHKIUS, KOMIO3UIUS QYHKIUN, IMHEHHAsT QYyHKIHSA,
KBaJpaTHuHass (QyHKIMs, cTeneHHas (QYHKUUA C  LeJdbIM
1oKa3zarejaeM, TPUTOHOMETpHUYeCKne (QyHKUIUH, oOpaTHbIC
TPUTOHOMETPUUYECKHE ¢byHKLUY, HoKa3aresbHas U
agorapumuueckas (QyHKIMH; yMEHHE CTPOUTh Tpaduku
(GyHKUIMH, BBITOTHATH TpeoOpa3oBaHus TpapuKoB (GyHKIMH;
YMEHHME HCNOJb30BaTh rpadpuku QyHKUUHA [ HU3yYEHUS
IIPOLIECCOB M 3aBHUCHMOCTEM INpU pEIICHHWU 3ajad U3 JIpPYyrux
yu4eOHBIX MpPEeIMETOB W W3 pPEaJbHOM JKM3HHW; BBIPAXKaTh
(opMyIaMu 3aBUCUMOCTH MEX]Ty BETMUYNHAMU;

yMeHHEe CBOOOIHO ONIEPUPOBATh NOHITUSIMU: YETHOCTh (DYHKIIUH,
HepUOJUYHOCTh  (YHKIMH,  OrPAaHHMYEHHOCTh  (PYHKIUH,
MOHOTOHHOCTh (DYHKILIMH, SKCTpEMYM (PYHKIIMH, HauOoJbliee 1
HauMEHblIee 3HaueHHs (QYHKIMU HA MPOMEXKYTKE;, YMEHHE
MIPOBOJUTDH UCCIEI0BAaHUE (PYHKIIHH;

YMEHHUE HCIIONB30BaTh CBOMCTBa W Tpaduku (QyHKIUH s
pelleHrs YpaBHEHHI, HEpaBEHCTB U 3aJay C IapamMeTpamuy;
n300pakaTh Ha KOOPAWHATHOM INIOCKOCTH MHOXECTBA PeICHHH
ypaBHEHUH, HEPABEHCTB U MX CHUCTEM,;
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- YMETh CBOOOJTHO OIIepUpOBATH MOHSATHUSMHU:

IOCJIEJOBATEIIHOCTB, apudmeTnueckas nporpeccus,
reoOMEeTpHYecKasi  mporpeccusi, OecKOHeyHO  yObIBaromias
reoMeTpuvecKast HPOrPECCHSL; yMEHUE 3ajaBaTh

MOCTIeIOBATEIBHOCTH, B TOM YHCJIE C MMOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YyMEThb OIEPHPOBATH MOHATHIMH: HEMPEPHIBHOCTH (DYHKIUH,
acUMIITOTHI Tpaduka (QyHKIMM, NepBas U BTOpasi NMPOU3BOAHAS
(GyHKINH, TEOMETPUIECKUNA U (PU3HMUECKUI CMBICI IPOU3BOIAHOM,
nepBoOOpa3Hasi, ONpEAEICHHbIM HHTErpan; yMEHHE HaxOIUTh
acUMITOTHl  Trpaduka  (QYHKIUH;  YMEHHE  BBIYHCIATH
IPOM3BOJIHBIE CYMMBI, IPOM3BEACHUS, YACTHOI'O U KOMITO3ULIMU
(GyHKIMHA, HaXOIUTh YpaBHEHHE KacaTelbHOH K Tpapuky
GbyHKIMY;

YMEHHUE HWCIOJIb30BaTh TPOM3BOJAHYIO IS UCCIEIOBaHHSA
GyHKUMH, Ui HAXOXKACHUS  HAWIY4lIero peleHus B
NPUKIAJHBIX, B TOM 4YHCIE COIHMAIbHO-DKOHOMHYECKHX H
¢bu3nyeckux 3agavax, Ui ONPEAETICHUs CKOPOCTU U YCKOPEHHUS;
HAXOJUTh IJIOMIAT U 00BbEMBbI (UTYpP C MOMOIIBI0O WHTETpPaNa;
IPUBOJUTH TPUMEPHl MaTeMaTHYECKOTO0 MOJEIUPOBAHUS C
nomMoInbio auddepeHnuanTbHbIX YpaBHEHUH;

- yMeThb OIEpPUPOBATH MOHATHSAMU: KOMIUIEKCHOE YHCIIO,
COTPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOIYJIb M apryMEHT
KOMIUIEKCHOTO 4YHcia, (opMa 3alucu KOMIUIEKCHBIX YHCell
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anredOpamyeckasi);
yMeTh  NpPOM3BOAUTH  apupMeTHYecKue  JACUCTBUS  C
KOMIUIEKCHBIMU YUCIIAMH; TPUBOANUTE MPUMEPHI HCIIOIE30BAHHMS
KOMIUIEKCHBIX YHUCEl;

- yMeTh CBOOOJHO OIEPHPOBATH TIOHATHSIMH: CpEIHEe
apupMeTHyecKkoe, MeAMaHa, HauOoybllee U HaUMEHbIIee
3HA4YCHUs, pa3Max, JHUCIEPCHUs, CTAHIAPTHOE OTKIIOHEHUE IUIS
ONMCaHMWsI  YUCJIOBBIX  JAHHBIX;  yMEHHE  HCCIeIoBaTh
CTAaTUCTHUYECKHE JIaHHBIE, B TOM WYHCJIE€ C MPHMEHEHHEM

13




rpadMuecKuX METOJIOB M AJIEKTPOHHBIX CPEICTB; rpaduyecku
UCCIIeI0BaTh COBMECTHbIE HAOIIOACHUS C MOMOIIBIO JUarpaMm
paccernBaHys U JIMHEWHOU PErpeccuy;

- YyMETb HaXOJUTh BEPOSTHOCTU COOBITHHM C HCIOJIb30BaHUEM
rpadUUecKuX METOJOB; MPHUMEHATh JUIsl pEIIeHUs 3a1ad
(bopMysbl CIOXKEHHS M YMHOXEHHUS BeposATHOCTEeH, (opmyiy
MOJTHOW BeposATHOCTH, Gopmyny bepHymin, KomMOWHATOpHBIE
(bakThl ¥ HOPMYJIBI; OLICHUBATH BEPOSITHOCTH PEAIbHBIX COOBITHIA;
YMEHUE ONEpPUpPOBATh IOHATHAMU: CllydaliHas BeEIWYMHA,
pacmpenelieHue BEpOSATHOCTEH, MaTEeMaTHYeCKOEe OXKUAAHHE,
JIMCTIEPCHUS. U CTAHJAPTHOE OTKJIOHEHHUE CIYy4aillHOW BEJIWYMWHBI,
(GyHKIMH  pacnpeneneHus M IUIOTHOCTH — PaBHOMEPHOTIO,
IIOKA3aTeJIbHOTO W HOPMAJIBHOIO PAaCHpENENICHUN; YyMEHUe
UCIIOJB30BaTh CBOMCTBA H3YYCHHBIX PpaCHpeNelIcHUM Ul
pelleHus 3aJa4; 3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIMX
YHCell, METO/1bl BHIOOPOUHBIX UCCIIEJOBAaHUN; yMEHHUE IPUBOIUTD
IPUMEpPHI MPOSIBICHUS 3aKOHA OOJIBIINX YKCEN B MPUPOAHBIX U
OO0IIeCTBEHHBIX SBJICHUSX;

- yMeThb CBOOOJHO ONEpUPOBATH IMOHATUSAMHU: TOYKA, MpsMasd,
IJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH Yroi,
JNBYTPAHHBIA yroJI, TPEXTPaHHBIM Yroj, HepeceKaromuecs,
napajjlelbHbIE U CKPELIUBAIOLINECS MIPSAMBIE, TapaJIEIbHOCTD U
NEPIEHIUKYISIPHOCTD TNPSIMBIX M IUIOCKOCTEM, YIOJl MEXIY
IPSAMBIMH, YIOJl MEXAY IPSAMON M IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMU; YMEHHE MWCIOJIb30BaTh IIPU PELICHWH 3a7ad
U3y4yeHHbIE (DaKThl U TEOPEMBI IIJITAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE ONEepUpPOBAThH
MOHATUAMM:  MHOIOTPaHHUK,  CE€YCHHME  MHOIOIPaHHUKA,
MpaBWIbHBIII MHOTOTpaHHUK, NpU3Ma, NUpamuaa, Qurypa u
MOBEPXHOCTh  BpAIllEHUs, MMIUHIP, KOHYyc, IwIap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYEHHS KOHyca M IIWJIMHJIPA,
NapajuleJIbHbIE OCU WJIM OCHOBAHMIO, CEUECHHUE 111apa, INIOCKOCTb,
Kacaromasics cdeppl, IUIMHApPA, KOHYCa; YMEHHE CTPOUTh
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CeueHHe MHOTOTPaHHUKA, 1300pakaTb MHOTOTPAHHUKH, (PUTYPBI
Y IOBEPXHOCTH BPALIEHHUS, UX CEYEHUS, B TOM YUCIIE C TOMOILBIO
IEKTPOHHBIX  CPEACTB; YMEHHE NPHUMEHATH  CBOMCTBA
reOMETPHUECKUX (QUIyp, CaMOCTOATENbHO (HOPMYIUPOBAThH
OTIpeNieNIeHUs] M3y4aeMbIX (Uryp, BBIIBUraTh THIOTE3Bl O
CBOWCTBAaX U MPHU3HAKAX F'€OMETPUUECKUX (PUryp, 0OOCHOBHIBATH
WM OIPOBEPraTh UX; yMEHHE MPOBOAUTH Kiaccuukanuio Guryp
[0 pa3IMYHbIM  [PU3HAKaM, BBIIOJHATH  HEOOXOAUMBIE
JIOTIOJIHUTEJIbHBIE TIOCTPOEHUS;

- YMETb CBOOOJHO OIEPUPOBATH MOHATUAMMU: IUIOLAlb (DUTYDBI,
o0beM (QUrypbl, BEIUYMHA YIJa, PACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, PAacCTOSIHUE MEXIY HMpPSIMBIMH, PACCTOSIHUE MEXTY
IUIOCKOCTSIMH, ~ TUIOIIAAb  c(hepbl, IUIOMAgh IOBEPXHOCTH
OUpaMHUbl, TPU3MBI, KOHyca, LMJIMHIpa, o00BeM Kyo0a,
OPSIMOYTOJIBHOTO  Napajulefienuneaa, MUpaMHIbl, I[PU3MBI,
IWIMHApPa, KOHYyca, IIapa; yMEHHE HaxOIWThb OTHOILEHHUE
00BbEMOB IOAOOHBIX QUTYP;

- yMeTb CBOOOJHO OIEPUPOBATH IOHATUSAMHU: JBUXKEHUE,
napajuleNbHbI  TepeHoc, CUMMETpUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, NMpeodpazoBaHue MOJ00US, MOT00HBIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE U 1I0JI0OHbIE (QUTYPHI, B
TOM YHCJIE€ B NPHUPOJE, HCKYCCTBE, AapXHUTEKType; YMEHHUE
HCIIOJIb30BAaTh ~ IEOMETPUYECKHE  OTHOUIEHMs,  HaxOJUTh
reoMeTPUUECKUE BETMUMHBI (JUIMHA, YTOJI, IUIONa/lb, 00beM) MPH
pELIeHNH 3aJa4 U3 JIPYruX y4yeOHBIX NMPEAMETOB U U3 peaibHON
KU3HU;

- YMeTb CBOOOJHO ONEpUpOBATh MOHATUSAMHU: MPSIMOYTOJbHAas
CHUCTEMa KOOpAMHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, NPOMU3BEIEHHE BEKTOpa Ha YHUCIIO,
pa3oXeHue BeKTOopa M0 0a3ucy, CKaJlsIpHOE IPOU3BEICHHUE,
BEKTOPHOE MPOU3BEACHHUE, YTOJ MEXKIy BEKTOpaMHU; YMEHHE
HCII0JIb30BaTh BEKTOPHBIN ¥ KOOPAWHATHBIA METOJ AJIS PEIEHUS
TeOMETPUUECKUX 3a/lad M 3a/ad JAPYrux y4eOHBIX NMpPEeIMETOB;

15




OIEpUpPOBaTh MOHATHAMM: MaTpuua 2x2 u 3x3, ompenenuTenb
MaTpHULbI, FEOMETPUUECKUNA CMBICII ONIPENCTIUTENS;

- yYMETh MOJEIUPOBATH pEAJbHbIE CHUTyallud Ha A3BIKE
MaTEMAaTHUKH; COCTaBJIATh BBIPAXKCHMSI, YPABHECHHs, HEPABEHCTBA
U UX CHCTEMBI 110 YCJIOBMIO 33Jaud, UCCIEA0BATh [TOCTPOCHHbIE
MOJIENH c HCIIOJIb30BAaHNEM anrmapara anreOpsl,
HUHTEPIPETUPOBATH HOJTyYEHHBIN pe3yJbTaT; CTPOUTh
MaTEMAaTHYECKUE MOJIENH C IOMOLIbIO T€OMETPUUYECKUX ITOHATHH
U BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMHU NPAKTUYECKUE 3a/1auM;
COCTaBIATh BEPOSTHOCTHYIO MOJEIb M HMHTEPIPETUPOBATH
NOJIyYEHHBIM  pe3ynbTaT; pemarb MPUKIAAHBIE  3a/ladyd
CpEICTBAaMHU MaTEMaTHUYECKOI 0 aHAJIN3a, B TOM YHUCJIE COLIUAJIBHO-
9KOHOMHYECKOr0 U (PU3UUECKOr0 XapakTepa;

- YMEHME BbIOMpPATh MOAXOIAIMI METOA JUIs pelleHHs 3a/1a4H;
NOHMMAHHE 3HAUMMOCTH MAaTEMaTUKU B U3YUYEHUU MPUPOIHBIX U
OOIIIECTBEHHBIX IPOLIECCOB U SBJICHHM; yMEHHE paclo3HaBaTb
IpOsIBJICHUE 3aKOHOB MAaTEeMaTHMKM B MCKYCCTBE, YMEHME
IPUBOJUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUMCKON U
MHPOBOM MaTeMaTH4YECKON HAyKU

OK 02 OcyuiecTBisATh IOHUCK,
aHaM3 W HMHTEPIIPETAINIO
uHpOpMaLUK, HEOOXOIUMOMN
JUIS  BBINIOJHEHUS  3ajad
npodeccnoHaIbHON
NeSITeTTHHOCTH.

B 00nacTi 1eHHOCTH HAyYHOTO MO3HAHUS:
-c(OpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHl U OOLIECTBEHHOW MpPAaKTHUKH, OCHOBAaHHOI'O Ha
JMajgore KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHMIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEPILIECHCTBOBAHHUE A3BIKOBOM M YMTATEIBCKOU
KYyJIbTYpbl KaK CpEICTBA B3aUMOJICHCTBUS MEXKIY
JIIOJIBMU U ITI03HAHMS MUDA;

- OCO3HAaHHWE UEHHOCTHM HAYYHOW JEATEIbHOCTH,

TOTOBHOCTH OCYLIECTBIIATh IIPOECKTHYIO u
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHANBUAIYAIBHO U
B IpYIIIIE.

Osnagenue YHUBEPCAIbHBIMHU y4eOHBIMU

- YMeTb OIEpPUPOBATH MOHATUSAMH: paLMOHANbHAs (QyHKIMS,
MOKa3aTeabHas GyHKIMS, CTEIEHHAas ¢byHKIMS,
aorapupmuueckast (QpyHKLUUS, TPUTOHOMETPHUECKUE (DYHKIUH,
oOpaTHble (QYHKIIMHM; YMEHHE CTPOUTh TIpadUKH H3YYEHHBIX
(GyHKIMH, UCHONIB30BaTh IpaUKU MpU U3YYEHUH IPOLECCOB U
3aBUCHUMOCTEH, NpU pElIeHWH 3a7ad U3 JpPYrHX Y4eOHBIX
IpPEeMETOB U 3ajlay U3 peabHON KU3HU; BhIpakaTh (opMyIaMu
3aBUCHUMOCTH MEXKy BETUUMHAMU;

- YMETb ONEPUPOBATH MOHATUSAMM: TOXKIECTBO, TOXKIAECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHHH
U HEPaBEHCTB, PAaBHOCWIBHOCTb YPAaBHEHUH, HEPABEHCTB M
CUCTEM, palllOHaJbHble, HUpPpPALMOHAIbHBIE, IOKA3aTelIbHbIE,
CTETICHHBIE, norapupMHUEcKue, TPUTOHOMETPUUECKUE
ypaBHEHHs, HEPaBEHCTBA U CUCTEMbI; YMETh peliaTh ypaBHEHUS,
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MMO3HABATEILHBIMU JICHCTBUSMU:

B) pabota ¢ uHpopMaIuei:

- BJIQJIETh HABBIKAMHU TMOJIy4eHUs uHoOpManuu wu3
UCTOYHUKOB  Pa3HbIX  THUIOB,  CaMOCTOSITEIBHO
OCYIIECTBISTh TMOWCK, aHAINW3, CHUCTEMATHU3AlHUI0 U
MHTEPIpETANi0 HWHOOPMAIMKM Pa3IMYHBIX BHIIOB H
(dhopM mpeIcTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hOpMATaX C YIETOM
Ha3HaYeHUs WHPOPMAIMU U IEIEBOU ayJUTOpPHUH,
BBIOMpas ONTUMAIBHYIO (OpPMYy MpEICTaBICHUS H

BU3yaJIN3aLUU;
- OLEHUBATh  JOCTOBEPHOCTb,  JECTMTHUMHOCTH
uHpOpMalUK, €€ COOTBETCTBHE NPAaBOBBIM M

MOpaJIbHO-3THYECKUM HOpMaM;
- HCHOJb30BaTh CpPEICTBA HH(OPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOI'MH B  peIleHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX nu
OpraHU3alMOHHBIX 33124 ¢ COOII0IEHUEM TPEeOOBaHUI
OpPTrOHOMMKH, TEXHUKU 6630HaCHOCTI/I, TUT'CHBI,
pecypcocOepexeHns, MPaBOBbIX U ITHUECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MTaCHOCTH;

- BIQJIeTh HaBBIKAMHU pACIO3HABAaHUS U 3alIUTHI
nHpopmanuy, MHPOPMAIMOHHON  Oe30MacHOCTU
JMYHOCTH

HEpaBEHCTBA W CHCTEMbI C MOMOILIBIO PA3JIMYHBIX MPHUEMOB;
peniate ypaBHEHHs, HEPaBEHCTBA W CHCTEMBI C IApaMeTpoM;
MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHUS
MaTeMaTHYECKUX 3a]a4 U 3a]a4 U3 Pa3InIHbIX 001acTell HayKu U
pEaNbHOM )KU3HU;

- yMeTh CBOOOJHO OIIEPUPOBATH MOHSATHAMH: JIBHKEHHE,
napayieIbHbIi  MEePEeHOC, CHMMETpPUs Ha TIUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, NMpeodpa3oBaHue 1Moa00us, MOJ00HbIE
¢burypsl; yMeTh pacro3HaBaTh paBHbIE U MONO0OHBIE (PUTYPHI, B
TOM 4YHCIE B TMPHPOAE, HCKYCCTBE, apXHUTEKType; YyMeTb
UCITIONIb30BaTh ~ T€OMETPUYECKHE  OTHOUICHHS,  HaXOJHUTh
reOMEeTPUYECKUE BEINYMHBI (JUIMHA, YTOJI, IUI0IIA/Ab, 00BEM) TIPH
pelIeHNH 3a1a49 U3 APYruX YYeOHBIX MPEIMETOB M U3 PEeaTbHOM
KHU3HU

OK 03 [IlnanupoBaTh H
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHabHOE u
JUYHOCTHOE Pa3BHUTHE.

B 00s1acti 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
3THYECKOTO TTOBEICHHS,;

- CHOCOOHOCTH OIICHMBATh CHUTYAIlUI0 M MPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYICHh HA MOPAJIBHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaJa B
YCTOMYMBOTO OYIyIIEro;

- OTBCTCTBCHHOC OTHOHICHHWEC K CBOMM POIUTCIIAM U

HOCTPOCHUE

- yMeTb  ONEPHUPOBaTH  MOHATHAMH:  PalMOHAIIBHBIE,
UpPpaLMOHAJIbHBIE, [IOKa3aTeJIbHbIE, CTEIIECHHBIE,
jgorapuMuyecKkre,  TPUTOHOMETPUYECKHE  YpaBHEHUS U

HEpPABEHCTBA, UX CUCTEMBI;

- YMETh OINEpPUPOBATH MOHATHSIMU: MHOTOTPAHHHK, CEUYCHHE
MHOTOTpaHHUKa, KyO, Mapaljielenumnes, Mnpu3Ma, MUpaMHa,
(urypa u moBepxHOCTh BpallleHUs, IIWIHH/P, KOHYC, map, chepa,
cedeHus GUTYpHl BpalleHUs, MIOCKOCTh, Kacawomascs cgepsl,
HWIHHAPA, KOHYCA, IIOMIaJAb MOBEPXHOCTH MTUPAMU/IBI, IPU3MBI,
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(w1M) OpyruM 4YjieHaM CEMbH, CO3/IaHMI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATUA LIEHHOCTEH ceMenHON
KU3HH B COOTBETCTBUU C TPATUIUSIMU HAPOJIOB
Poccun;
OsBnageHue
NEUCTBUSIMU:
a) CaMOOpraHu3aIus:

- CaMOCTOSITEJILHO OCYIIECTBIIATh I103HABATEIIbHYIO
NEeSTENIbHOCTh, BBISIBISITH MPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a7a4u B
0o0pa3oBaTeNbHON  JCATENTLHOCTH M KU3HEHHBIX
CUTYyaLUIX;

- CaMOCTOSITEJIbHO  COCTaBIISATh IUJIAaH  PEIICHUS
mpoOJieMbl C  Y4eTOM HMEIOIIMXCA  PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U  MPOSBICHHIO
IIMPOKON SPYAWIMH B Pa3HBIX OO0JIACTAX 3HAHUM,
MIOCTOSIHHO TIOBBIIIATh CBOW OO0pa3oBaTelIbHBIA U
KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb!

WCIONIb30BaTh TpHUEeMbl pedIeKCUH ISl OLEHKHU
CUTYaIlNH, BEIOOPA BEPHOTO PEIICHHUS;

- YMETbh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH
pelIeHus 10 UX CHUKEHUIO;

B) DMOITMOHAJIBHBIA ~ MHTEIIEKT,
c(hOpMHUPOBAHHOCTb:
BHYTPEHHEH MOTHBAIIMHU, BKIIFOYAIOIIEH CTpeMIIEHHE K
JTOCTIDKCHHIO  IIeMM W YCIeXy,  ONTUMH3M,
WHUILIMATUBHOCTb, YMEHHUE JI€WCTBOBAaTh, HUCXOMAS U3
CBOHMX BO3MOKHOCTEH;

- SMIATHH, BKIIOYAIOLIECH CIIOCOOHOCTH ITOHMMAaTh
OMOITMOHAIIBHOE COCTOSIHHE IPYTUX, YYUTHIBATH €r0

YHUBEPCAIbHBIMU  PETYISATUBHBIMU

mnpearojar F1{0)00070 51

KOHyca, UWIMHApa, Ijomans  chepsl, o0beM  KyOa,
IPSMOYTOJIBHOTO — TapajuleJIeNuIeia, MUPAMHUIbI,  [PHU3MBL,
UWIMHAPA, KOHYCa, [1apa; YMEHHE U300pakaTb MHOTOTPaHHHUKH
¥ TIOBEPXHOCTH BPALICHUS, UX CEUCHHS OT PYKH, C ITOMOIIBIO
YEepPTEeIKHBIX WHCTPYMEHTOB M DJIEKTPOHHBIX CPEJICTB; YMETb
pacno3HaBaTh CHMMETPHIO B TPOCTPAHCTBE; YMETh Paclio3HaBaTh
MPaBUIILHBIE MHOTOTPAHHUKHY;

- YMEThb OIEpUpOBaTh IMOHATHSIMHU: HPSIMOYrOjbHAs CHCTEMa
KOOP/MHAT, KOOPJMHATHI TOUYKH, BEKTOpP, KOOPAWHATHI BEKTOPA,
CKaJISIPHOE NPOM3BEJCHUE, YroJd MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOW3BEIACHHWE BEKTOpa HA YHCIO; HAXOIUTh C
TIOMOIIBIO M3YYSHHBIX (POPMYJT KOOPIUHATHI CEPENHBI OTPE3Ka,
paccTosiHue MEXAY IBYMS TOUKaMU
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IIPU OCYIIECTBICHHUH KOMMYHHKAIMH, CIIOCOOHOCTH K
COUYYBCTBHIO U COIEPEKUBAHUIO;
- COIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH

BBICTPaMBaTh OTHOIICHUS C JPYTUMH JIFOJIbMH,
3a00THTBCS, TMPOSIBISITH HWHTEPEC U  paspeliarh
KOH(JIUKTBI
OK 04 PaboTtaTh B KOJUIEKTHUBE [ TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH H |- YMETh ONICPUPOBAThH MOHATHIMU: CITYYallHBIN OTIBIT U CITy4aiiHOE
U KomaHze, dS(QeKTHBHO | caMOOIpeIeNeHHIO; COOBITHE, BEPOSTHOCTh CIy4YaHOTO COOBITHS, YMETh BBIUYUCIISTH
B3aUMO/ICHICTBOBATH C|-oBiIazicHWE HaBBIKAMHU Y4eOHO-HCCIICAOBATEILCKOM, | BEPOSTHOCTh C  HCIIOIB30BAaHHEM TpadUuecKuX METOJIOB;
KOJUIETaMH,  PYKOBOJCTBOM, | IPOCKTHON U COLMATBHOMN JESATEIbHOCTH; MPUMEHSITh (POPMYIBI CIIOKEHUS U YMHOXCHHSI BEPOSITHOCTEH,
KITUEHTaMH. OBnaneHue yHHUBEPCATbHBIMU KOMMYHUKATUBHBIMH | KOMOMHATOpHBIE (akThl ¥ (GOpMYNbl MPU PEIICHUU 3a]ad;

JIEHCTBUSIMU

0) COBMECTHasl IeATEIIbHOCTb:

- TIOHMMaTh W HCIIOJIB30BATh TMPEUMYIIECTBA
KOMaHJIHOW ¥ UHJIMBUyaIbHOU pabOThI;

- TpUHUMATH IICJIM COBMECTHOH JI€ATEIHHOCTH,
OpPraHHU30BBIBATH U KOOPJIUHUPOBATH JICHCTBUS IO €€
JTOCTH)KEHMIO: COCTaBIATh IUTaH JIEUCTBUH,
pactpeieNiaTh POJIU C Y4eTOM MHCHHHA YYaCTHUKOB
00CYyKIaTh pe3yNbTaThl COBMECTHOM paboThI;

- KOOPJAMHHUPOBATHh M BBHIMOIHITH padOTy B YCIOBHUSIX

pealbHOTO, BHUPTYaIbHOTO U KOMOMHHMPOBAHHOTO
B3aHMOJCHCTBUS;
- OCYLIECTBIIATH  MO3UTUBHOE  CTPATETHMYECKOE

MOBEJICHNE B PA3JIUYHBIX CHUTYAIUAX, TPOSBIATH
TBOPUYECTBO U BOOOpaskeHHE, ObITh MHUIIMATUBHBIM.
OsBnageHue YHUBEPCATbHBIMHU peryasTUBHBIMU
JIEHCTBUSIMU

T') IPUHATHE ce0s U APYTUX JFOJICH:

- IPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX JIFOAEH Tpu
aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO APYTUX JIOJEH Ha
OIMOKHU;

OLICHUBATh BEPOSITHOCTU PEATBbHBIX COOBITHI; 3HAKOMCTBO CO
CllyyallHBIMM  BEJIMYMHAMH; YyMEHHE [PUBOJUTH INPUMEPHI
OpPOSIBJIGHUS] 3aKOHAa OONBIIMX YHCENl B MNPUPOIHBIX U
OOI1IECTBEHHBIX SBJICHUSX;

- YMeTb CBOOOJHO ONEPHPOBATH MOHATUSMH: CTEIEHb C LEJIbIM
1oKaszarejaeM, KOpeHb HAaTypallbHOW CTENEeHH, CTeNeHb C
paLlMOHATIBHBIM IIOKa3aTelieM, CTENeHb C JeHCTBUTEIbHBIM
(BemIeCTBEHHBIM) IOKa3arejeM, Jiorapudm uwuciaa, CHHYC,
KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YHCIIA;

- YMeTh CBOOOJHO ONEpUPOBATH MOHATUSIMU: TpaduK (HyHKIUH,
oOpaTtHast QyHKIUS, KOMIO3ULIUS QYHKIMH, TUHEHHAs QyHKINS,

KBajipaTUyHas (QYHKIUS, CTENeHHas (QYHKIUS C  IEJIbIM
HokaszarejaeM, TpPUTOHOMETpHUYecKue (QyHKUIuM, oOpaTHbIE
TPUTOHOMETPHUUECKHE ¢byHKIMY, MoKa3aTeNbHast U

aorapudmuueckas pyHKIUU; YMETb CTPOUTh I'papuKu PYHKIHH,
BBINIOJIHATH MpeoOpa3zoBaHus TpaduKoB (YHKIIUI;

- YMETb MHCIIONB30BaTh Trpaduku QYHKIUN A7 HU3y4eHHS
MPOLIECCOB U 3aBUCHUMOCTEH NpHM pelleHuH 3a7ad U3 APYTrux
y4eOHBIX TMpPEeIMETOB W U3 peajbHOW KHU3HH; BBIpAXKaTh
(dhopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

- CBOOOJHO OMNEPUPOBATH MOHATUSAMH: YETHOCTh (DYHKIUH,
MEePUOJUYHOCTh  (QYHKIMM,  OrPaHUYEHHOCTh  (YHKIUH,
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- pa3BHUBATb CIIOCOOHOCTh OHUMATH MHUD C MO3UIUU
APYroro 4€ji0BEKa

MOHOTOHHOCTh ()YHKIIMH, SKCTPEMYM (DYHKIMH, HauOoblIee U
HavMEHbIIEe 3HA4YeHUS (YHKIUM Ha MPOMEXYTKE; YMETh
MPOBOJIUTH UCCIIE0BaHUE (DYHKIUH;

- YMEThb HCIIOJIb30BaTh CBOMCTBA M Tpaduku GYHKIUH IS
peleHusl ypaBHEHUH, HEPABEHCTB W 3aJad C MapaMeTpamu;
M300pakaTh Ha KOOPAWHATHOMN TUIOCKOCTH MHOXECTBA PEIICHUN
ypaBHEHHI, HEPABEHCTB M X CUCTEM

OK 05 Ocy1iecTBasiTh YCTHYIO
u HCEMEHHYIO
KOMMYHHKAITHIO Ha
TOCYIapCTBEHHOM  SI3BIKE C
y4eTOM 0COOEHHOCTEN
COIIMAJIBHOTO M KYJIBTYPHOTO
KOHTEKCTa

B obGnacTu 3¢TeTHYECKOro BOCIIUTAHUS:

- OCTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYas
ACTETHKY  OBITa, HAYYHOTO ¥  TEXHUYECKOTO
TBOpPUECTBA, CHOPTa, Tpyda ©  OOIIECTBEHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTh BOCIPUHHMMATh PA3JIMYHBIE BHUIBI
HCKYCCTBA, TPAJUIIMHU U TBOPUYECTBO CBOETO U APYTHX
HapoJiOB, OIIYIIATh 3MOLMOHAIBHOE BO3JEHCTBUE
HCKYCCTBA;

- yOeXIEHHOCTh B 3HAUYMMOCTH Ui JHYHOCTH U
o0miecTBa OTEYECTBEHHOTO W MHPOBOIO HMCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAAUIMH W HAPOIHOTO

TBOPYECCTBA,
- TOTOBHOCTb K CaMOBBIPAXKXCHHUIO B PA3HBIX BHAAX
HCKYCCTBa, CTPEMIICHUC MMPOSABJIATD KaueCTBa

TBOPYECKOH JIMYHOCTH;

OBnaneHne yHHUBEPCAIbHBIMA KOMMYHUKAaTHBHBIMU
JEACTBUSAMMU:

a) obieHue:

- OCYILIECTBJIATh KOMMYHHMKAIlUd BO BceX cdepax
KHU3HU,

- pacro3HaBaThb HEBepOaJIbHbIE CPEJICTBA OOIIEHUS,
MIOHUMATh 3HAYECHUE COLIMAJIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOChUIKH KOH(MIUKTHBIX CUTyalul
U CMATYaTh KOH(IUKTHI;

- Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHUS

- YMETh ONEpUPOBATh MOHATUSAMHU: CpelnHee apupmerndeckoe,

MCIHUaHa, HauOoNblllee M HaWMEHbIIIEE 3HA4YCHUA, pasMmax,
Aucnuepcusd, CTaHAapTHOC OTKJIIOHCHUC YHUCIIOBOI'O Ha60pa;
YMCHHC HU3BJICKATD, HHTCPIIPETUPOBATDH I/IH(I)OpMaI_[I/IIO,

NpPEACTAaBICHHYI0 B TaONWIax, Ha JaWarpammax, rpadukax,
OTPaXKaIOUIYI0 CBOWCTBA pEAJbHBIX IIPOLECCOB U  SIBJICHUIA;
NPEACTaBIATh UHPOPMALUIO C TIOMOIIBIO TAOJIUI] U THArpaMM;
WCCIIEZIOBaTh CTaTUCTUYECKUE JaHHBIe, B TOM 4YHCJIE C
NpUMEHEHHUEM TpaUIecKiX METOIOB M JIEKTPOHHBIX CPEJICTB;

- YMETh ONEPHPOBATh MOHATHSAMHU: TOUYKA, MPSMasi, IUIOCKOCTb,
IPOCTPAHCTBO, JIBYTPAHHBIA YTOJI, CKPEIIMBAIONIMECS IpPSMBIE,
MapaieIbHOCTh M MEPIIEHANKYISIPHOCTD MPSIMBIX M TUIOCKOCTEH,
YTOJI MEX]Ty IPSMBIMH, YTOJI MEXY MPSMON U MIIOCKOCTbIO, YTOJI
MEXIy IIOCKOCTSMH, PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTosiHuEe MEX]ly IPSIMBIMH, PACCTOSIHUE MEKIY TIOCKOCTSIMH;
- YMETh HCIIOJIb30BaTh MPH PEUICHUH 3a7ad N3ydeHHbIE (aKThl U
TEOpeMbl MJIaHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYXAIOIIEro MUpa
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C UCIIOJIb30BAHUCM SA3BIKOBLIX CPCACTB

OK 06 [IposBisTh
rPaKIaHCKO-TTaTPUOTHYECKYIO
MO3UIINI0, JEMOHCTPUPOBATH
OCO3HAHHOC IIOBCACHHC Ha
OCHOBE TPaAUITMOHHBIX
00IIIEYECIIOBCYCCKUX
LHEHHOCTEH

- OCO3HaHHE o0yJaronuMucs poccuiickoin
IPAXKJAHCKOW UJIEHTUYHOCTH;

- IeJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHEH IMO3UIIUH
JUYHOCTH Ha  OCHOBE  JIyXOBHO-HPABCTBEHHBIX
LeHHocTe  HaponoB  Poccuiickoit ~ Denepanuu,
HUCTOPUYECKUX i HallMOHAJIBbHO-KYJIBTYPHBIX
Tpaguiui, (HOpMUPOBAHUE CHUCTEMBl 3HAYUMBIX
LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTHUKOPPYIIIUOHHOTO MHPOBO33PEHUS,
MPaBOCO3HAHUSI, SKOJIOTHYECKOU KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTh LIEJM U CTPOUTH JKU3HCHHBIC
IUIaHEI;

B yactu rpak1aHCKOTO BOCITUTAHHMS:

- OCO3HAaHHWE CBOMX KOHCTUTYLIHOHHBIX IIpaB H
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

- TIpUHATHE  TPATUIMOHHBIX  HAI[MOHAJIBHBIX,
00IIIeUeI0BeueCKUX T'YMaHUCTHYECKUX u
JIEMOKPATHYECKUX IIEHHOCTEH;

- TOTOBHOCTD MIPOTUBOCTOATH HJICOJIOTUH
IKCTPEMHU3MA, HaI[MOHAJIM3Ma, KceHo(poouwu,
JUCKPUMMHALIMM TI0 COLIMAJIBHBIM, PEJIIUTHO3HBIM,
pPacoBBIM, HAIIMOHAJILHBIM TIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO JESTEIbHOCTH B
HWHTEpecax TPaXIaHCKOTO OOIIECTBA, y4acTBOBATh B
CaMOYTIpaBJIEHUU B o0meo0pa3oBareabHON
OpraHU3aIHH U JIETCKO-IOHOIIECKUX OpTraHu3aIlusX;

- yYMEHHE B3aMMOJIEHCTBOBATH C COLMAIbHBIMU
WHCTUTYTaMU B COOTBETCTBHU C WX (YHKIHSIMHU U
Ha3HAUYCHHEM;

- YMETh OIEpUPOBATh MOHATUSAMHU: MPSIMOYTOJbHAs CHUCTEMA
KOOpJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIPHOE IMPOM3BEJICHHUE, YroJl MEXIYy BEKTOpamMHu, CyMMa
BEKTOPOB, IPOW3BEICHUE BEKTOpPAa HAa YHUCIO; HAXOIUTh C
MOMOUIbIO U3YYEHHBIX (OPMYIT KOOPJIUHATHI CEpEAUHbI OTPE3Ka,
paccTossHuEe MEXKy ABYMs TOUKaMU;

-yMETh BBIOUpATh MOIXOISIINA U3yYSCHHBIA METOJT JUISl PEIICHHUS
3a/1a4u, pacro3HaBaTh MaTeMaTU4YECKUe (bakTbl u
MaTeMaTUYeCKue MOJAENTU B TMPUPOIAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHUE [MPUBOJUTH MPUMEPHI
MaTeMaTUYeCKUX  OTKPBITUM  POCCHUHCKOM W MHUPOBOi
MaTeMaTUYECKON HAyKH.

- YMETh ONEPUPOBATH NOHATUSAMU: CIIyHalHBIN OIBIT U CIIy4allHOE
coObITHE, BEPOSATHOCTh CIIYYaHOTO COOBITHS;, YMETh BBIUYUCIISATH
BEPOATHOCTh C UCIHOJb30BaHUEM TpadUUYECKUX METOJOB;
MPUMEHATh (POPMYIIBI CIIOKEHHS U YMHOXKEHUSI BEPOSITHOCTEH,
KOMOHMHATOpHbIE (GakThl U (GOPMYyNbl TMPU PEIICHUU 33]ad;
OIICHUBATh BEPOSTHOCTU PEaJTbHBIX COOBITHI; 3HAKOMCTBO CO
CIy4YalHbIMU BEJIMYMHAMH; YMEHHUE IPUBOJUTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIMX YHCEJI B TMPUPOJHBIX U
OOIIIECTBEHHBIX SIBICHUAX
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- TOTOBHOCTb K T'yMAaHUTapHOW U BOJOHTEPCKOU
NEeSATEIbHOCTH;

MaTPUOTHYECKOIO BOCIIUTAHUSA:

- c(OopMHUPOBAHHOCTh POCCHMCKON T'pakIaHCKOU
UJEHTUYHOCTH, NaTPUOTU3MA, YBAXKEHHUSI K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHoi,
rOpJIOCTH 32 CBOM Kpal, cBOK PoauHy, CBOW S3BIK U
KYJIBTYpY, MPOILLJIOE u Hacrosiiee
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuu;

- LEHHOCTHOE€ OTHOUIEHHWE K TOCYAapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U IIPUPOAHOMY HACIEUIO,
naMATHUKaM,  TpaauuusMm  HaponoB  Poccun,
noctuxeHusM Poccun B Hayke, MCKycCTBE, CIIOpTE,
TEXHOJIOTUSIX U TPYJIE;

- ujeliHas yOeKJ€HHOCTh, TOTOBHOCTb K CIIY’)KEHHIO U
3amute OTeuecTBa, OTBETCTBEHHOCTH 3a €ro Cyas0y;

OCBOCHHBIE 00yJaromuMucs MEXITPEAMETHBIC
MOHATHSI ¥ YHUBEpCallbHbIE Y4eOHBbIE JEHCTBUS
(perynaTuBHBIE, MO3HAaBaTEIIbHbIE,
KOMMYHHKATHUBHBIE);

- CIIOCOOHOCTh MX WCIOJIb30BAHUS B IMO3HABATEIHHOM
u COIMaIbHOU MpaKTUKE, TOTOBHOCTh K
CaMOCTOATEIILHOMY TJIAHUPOBAHUIO u
OCYLIECTBJICHUIO yaeOHOU NeSATEIbHOCTH,

OpraHu3aIuu y4eOHOro COTPY/HUYECTBA C
MearornyeckKuMM pabOTHUKAMU M CBEPCTHUKAMH, K
YUYacCTHIO B MIOCTPOECHUHU UHAUBUIYaJIbHON
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIQJICHNE HaBBIKAMM y4eOHO-MCCIIE0BATENIbCKOM,
ITPOEKTHOMN M COLIMAJIBHOM JIEATENBHOCTH
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OK 07 ConeiicTBOBaThH
COXPaHCHHIO  OKpYXaroIei
Cpenbl, pecypcocOepeKeHuIo,
3 PeKTUBHO JCHCTBOBATH B
Ype3BBIYANHBIX CUTYAIIHSIX.

- HC NpPUHUMATb IIeI\/'ICTBI/ISI, MMPUHOCAIINUE BpCH

OKpYKaIoILlEeH cpele;
- yMeTb  IIPOTHO3UPOBaTh  HEOJArONpPUSITHHIE
JKOJIOTUYECKHE  TOCHEACTBUA  IPEIIPHUHUMAEMBIX

JENCTBUM, IPEAOTBPALLATD UX;
- PpacIIUpUTBh OIBIT JEATEIBHOCTH 3KOJIOIMYECKON

HaIpaBJIECHHOCTH;
- pa3palaThIBaTh IJIaH PelIeHUs! MPOOIEMBbI C YUETOM
aHaJn3a UMEIOIINXCS MaTepUaIbHBIX u

HeMaTepUaIbHBIX PECYpPCOB;

- OCYIIECTBJISATh 1I€JIEHANIPABIICHHBIM OUCK MEpeHoca
CPEICTB U CIOCOOOB ACHCTBUS B PO(HECCHOHATBHYIO
cpeny;

- yMeTh MEPEHOCUTh 3HAHHS B IO3HABATEIBHYIO H
MIPAKTUIECKYIO 00JIaCTH KU3HEIEATSIIEHOCTH,

- Mpenajaratb HOBBIE MPOEKTHI, OLIEHHWBATH WUACU C
MO3UIIMM HOBU3HBI, OPUTHMHAIILHOCTH, MPAKTHUYECKOU
3HAYUMOCTH;

- J1aBaTh OIICHKY HOBBIM CHTYaIlUsIM,
KOPPEKTHUBBI B JESTENBHOCTb,
COOTBETCTBHUE PE3YNHTATOB LEJIIM

BHOCUTH
OLCHMBATH

- YMeThb ONEpUPOBATH MOHATUSAMHU: (DYHKIIMS, HENMpepbIBHAS
GyHKIUS, TPOU3BOJAHAs, IEpBOOOpa3Hasi,  OMpEesICHHBIH
UHTErpai; yYMETb HaxOJuThb IIPOM3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIUH, UCMONB3Yys CIIPAaBOYHbIE MaTepHallbl; UCCIEAOBATh B
MPOCTEUINX Cly4yasX (YHKIMM HAa MOHOTOHHOCTH, HAXOIUTb
HauOoONbIIME W HAaWMEHBIIME 3HA4YeHHS (QYHKUUN; CTPOUTH

Fpa(bI/IKI/I MHOI'O4YJICHOB C HCIIOJIB30BaHHEM arrapara
MAaT€MATUYCCKOro aHajliu3a;, IIPUMCHATb IIPOHU3BOAHYIO IIPpHU
peICHUHA 3aaad Ha JABHXKCHUC, peuiaTtb IMPAKTHUKO-

OPUEHTUPOBAHHbIC 33/Ja4l HAa HauOOJIbLIIME W HaUMEHbLINE
3HAUEHUS, HA HAXOXACHUE ITyTHU, CKOPOCTH U YCKOPEHUS;

- YMETb OIIEPUPOBATh MOHATUSAMU: JIBHKEHUE B IPOCTPAHCTBE,
110/100HbIE (UTYpHl B MPOCTPAHCTBE; MCIOJb30BATh OTHOLICHHE
IUIOIAAeH MOBEpXHOCTEH M 00BEMOB MOAOOHBIX (GuUryp mnpu
pelIeHNH 3a/1a4;

- YMETb BBIUUCIIATH I'€OMETPUUYECKUE BEIUYMHBI (JJIMHA, yrod,
Iomaab, O00beM, IUIOMIAAh  IOBEPXHOCTH), HCHOIB3Ys
U3y4eHHbIE (POPMYJIIBI U METO/IbI
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2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0bem y4eOHOM TMCIUIIMHBI U BBl Y4e0HOIl padoThbl

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIMHBI 232

B T.Y.

OcHoBHOE coep:kaHue 142

BT. U..

TEOPETHYECKOE 00yUeHre 138

MIPAKTUYECKUE 3aHATUA 4

caMocCTosTelIbHas paboTa 0

IIpodeccuonaibHO-OpHEHTHPOBAHHOE CO/IePKaAHUE (COIePKAHME 79
MPHUKJIATHOT0 MOXYJIA)

B TOM YHCIIE!

TeopeTuyeckoe o0ydueHue -

MPAKTUYECKHUE 3aHATUS 72

Kouncyabrauumn 12

NuauBuayanbHbIH NPOEKT (aa/HeT) HeT

IIpomeskyToyHas arTecTauus B (popMe IK3aMeHa 6
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2.2. TemaTn4yecKuii IUIaH U coJep:KaHue Y4eOHOM TMCUMIIHHBI

HaumenoBanue O0beM, akaj. Koo
pa3e/ioB 1 TeM Conep:xkaHue yueOHOro MaTepuasia (0CHOBHOE U MPOo(ecCHOHAILHO-OPHEHTHPOBAHHOE), 9/B TO0M KOMITETeHIHIA 1
JIa00paTOpPHBIE U NPAKTHYECKHUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJMYUH) ;g;ﬁ:qqégﬁr; JHYHOCTHBIX
10ArOTOBKH pe3yJabTaToB
1 2 3 4
OCcHOBHOE co/iep:KaHue
Paspnen 1. IloBTOpeHne Kypca MaTeMaTUKH OCHOBHOM LIKOJIbI
Tema 1.1 llens u 3amaun | bazoBble 3HAHMA W yMEHHS 0 MaTeMaTuke B NPO(ECCHOHANbHOW M B TOBCEIHEBHOM
MaTeMaTHKH IIPU | nesiTeILHOCTH. 2
OCBOCHHH
CIIENIUAJILHOCTHU
Tema 1.2 UYucna w | JlelicTBHA Haja TIOJIOKUTEIBHBIMH W OTPUIATENBHBIMH YUCIIAMH, OOBIKHOBEHHBIMH H 2 OK-01, OK-
EH‘H;CH:HHH- JIECATUYHBIMU APOOSIMHU. 02, OK-03,
bIPAXKCHUA n %
npelz)6pa3oganm JeiicTBus co creneHs MU, GOopMyIIbl COKPAILICHHOI'O YMHOXEHHS. ?)15{_%4{{%5_
) ,
Tema 1.3. T'eomerpus Ha | [IpopeccHOHAILHO-OPUEHTHPOBAHHOE  colep:KaHUe  (COAepiKaHUE  TMPHUKJIIATHOIO OK-07
IIOCKOCTH MOTyJIs1)
[TpakTueckoe 3ansTe Ne 1 [IpakTHKO-OpHEHTHPOBAHHBIE 3a/la4d B Kypce N€OMETpPUH Ha 2
IJIOCKOCTH
[TpakTiaeckoe 3ansTrue Ne 2 Bujibl mockux GUTyp v UX TUIOIIATb. 2
Tema 1.4 Tlpouentusie | [IpocTbie MPOLIEHTHI, pa3Hble CIOCOOBI MX BbIYMCICHUS. CI0KHbIE TPOLICHTHI 2
BRIHHCTICHUA [Tpaktudeckoe 3anstre Ne 3 PazHble criocoObI BBIYMCIICHUS TPOIICHTOB 2
Tema 1.5 Vpaeuenus u | [Ipaktuueckoe 3ansitue Ne 4 JluneliHble, KBaJpaTHbIE, NPOOHO-TMHEWHbIE YpaBHEHHS U 2
HCPABCHCTBA HEPaBEHCTBA
Tema 1.6 Cucremsl | CmocoObl pelieHuss CUCTeM JWHEWHBIX ypaBHeHUHW. [lomstus: marpuma 2x2 u 3x3, 2
YPaBHEHHIi M HEPABCHCTB | ompeenuTens Marpuisl. Meton ['aycca. CucTeMbl HENWMHEWHBIX ypaBHeHHH. CuCTEMBI
HEPaBEHCTB
BxoxHoit koHTpOITB IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE  COJep:kaHMe  (comep:KaHMe  NPHKJIAJAHOIO 2
MO/1YJIf1)
IIpakTnueckoe 3ansitue Ne 5 KontposbHas pabora Nel Berumcnenust u npeobpa3zoBaHus.
YpaBHEHHs 1 HEpaBEHCTBA. [ eoMeTpHs Ha MIIOCKOCTH
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Pa3nen 2. Crenenun u kopuu. CtenenHas GyHKIusA

Tema 2.1 Crenennas
¢hyHKUUs, ee CBOHCTBA

ITonsiTHE KOPHSA N-OM CTENEHU U3 IEHCTBUTEIBHOIO YUCIIA.

_n
Oynkmun ¥ Vx uXx cBoiicTBa 1 rpaduku. CBOWCTBA KOPHS N-0il CTENEHU

Tema 2.2
IIpeobpazoBanme
BBIPXCHHUN C KOPHSIMH N-
Ol CTereHu

[IpeoOpazoBanue uppauoOHaIbHBIX BbIPAXKEHUN

Tema 2.3  Caoiictea | [IoHATHE cTeneHW ¢ JOOBIM pAaIMOHAIBHBIM MOKa3areneM. CrerneHHble (YHKIWU, WX OK-01, OK-
CTCIICHU C | cBoiicTBa U rpaduKu 8125 (?j{-g?(,
panroHaJIbHbIM u - ) -
JNEUCTBUTEIILHBIM 05, OK-06,
ToKasaTeNsMu OK-07
Tema 2.4  Pemenne | PABHOCHIIBHOCT HPpAllMOHANBHBIX YpPAaBHEHUH U HEPAaBEHCTB. METOObl HX pELICHUS.
MppaLMOHATIbHBIX Pemenne nppaniuoOHaIbHBIX YPaBHEHU U HEPABEHCTB
YpaBHCHUHN 1 HCPABCHCTB
Tema 2.5  Crenennas | OnpeneneHue CTENECHHON (QYHKIUH.
dhyHKIISA

IIpodeccnoHa/IbLHO-OPHEHTHPOBAHHOE  COJep:KaHHMe  (CoAep:KaHHe  NPHUKJIATIHOIO

MOIYJIs1)

IpakTuyeckoe 3ansaTue Ne 6 KoutpoabHas padora Ne 2 lcrnonp3oBaHWE CBOWCTB

CTeneHHON (YHKIIMHM TPHU PElIeHUH YPaBHEHUW U HEPABEHCTB
Pasnen 3. [lokazaTesbHast QyHKIHA
Tema 3.1 Ilokasarenbnas | CTeneHb ¢ MPOM3BOJBHBIM JIEMCTBUTENBHBIM IOKa3aTeneM. OmnpeneneHue mnoka3aTeabHOH OK-01, OK-
yHximst, ee cBoiicTBa (GyHKIMH, ee CBOMCTBA M rpaguK. 3HAKOMCTBO C NPUMEHEHHEM IOKA3aTeIbHON (YHKIHH. 02, OK-03,

Pemenne nokasarenpHBIX ypaBHEHUH (QYHKIIMOHAIBHO-TPpaQUIECKUM METOJIOM OK-04, OK-
Tema 3.2  Pewenue | [IpakTnueckoe 3ansaTue Ne 7 Pernienue nokasaTeabHbIX YpaBHEHUN METO/I0OM YpaBHUBAHUS 05, OK-06,
IMOKa3aTCJIbHbIX mokKasareJjeun OK-07

YpaBHEHUI U HEPABEHCTB

IpakTnyeckoe 3ansaTue Ne 8 Pemnenue moka3zaTelbHBIX YpaBHEHHHA
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Tema 33 CucreMsl
IMOKa3aTEIbHBIX
ypaBHEHUI

Pemenue cuctem nokasaTenbHbIX ypaBHEHUI
IIpodeccnonaibHO-OPMEHTHPOBAHHOE  cO/lepkaHHe  (Codep:KaHUe  MPHUKJIATHOTO
moayJs) IlpakTuyeckoe 3ansitue Ne 9 Penenne cucteM nmoka3aTesIbHBIX YPaBHCHUM

Tema 3.4 Pemrenue 3amad.
[TokasarenbHas GyHKIUS

IIpodeccnoHATHHO-OPUEHTHPOBAHHOE  coJiep:kaHue  (coaep:KaHHe  TNPHUKJIATHOTO
moayJs) [lpakrudeckoe 3ansaTue Ne 10 KorrponsHas pabora Ne 3 Pemenue moka3areabHbIX
YpaBHEHUM METOJIOM YPaBHMBAHMS IOKA3aTeJIed U METOAOM BBEACHUS HOBOW NMEPEMEHHOM.
Pemenne nokaszareabHbIX HEPABEHCTB

Paznen 4. Jlorapupmel. Jlorapupmuyeckas GpyHKuus

Tema 4.1 Jlorapudmer

Jlorapudm umcna. JlecaTHIHBIN 1 HATYpPAIBHBINA JTOTapH(MBbI, YHCIIO €

Tema 4.2  CaoiicTBa
norapumoB. Ormepanus
Jorapu()MUPOBaHUS

Cgoiicta norapudmon. Onepanus orapuGMupoBaHusL.

Tema 43
Jlorapudmuyeckas
(yHKIus, ee CBOHCTBA

Jlorapudmuueckas GyHKIUS U ee CBONCTBA

Tema 4.4 Pemntenue
norapu(hMUIECKIX
ypaBHEHUI1 1 HEPABEHCTB

[Tonstue norapudmuyeckoro ypaBHeHMs. Ormnepanus NOTEHIMPOBAaHUSA. TpuU OCHOBHBIX
METO/Ia pEeLIeHMs] IOTapU(PMUUECKUX ypaBHEHUI: PyHKIIMOHAIbHO-TpaduyecKuii, METOA

Tema 4.5  Cucremsl
sorapu(h)MUIECKUX
YpaBHEHUI

AJNTOPUTM pellIeHHs CUCTEMBI ypaBHEHUN. PaBHOCHIIBHOCTB JIorapu(MU4eCKUX YpaBHEHUN U
HEPABEHCTB

Tema 4.6 Jlorapudmsr B
NPUPOJIC ¥ TEXHUKE

IMpodeccuoHaILHO-OPMEHTHPOBAHHOE COEPKAHME (COJIEPKAHUE MTPUKIIATHOTO MOTYJISI)

IIpakTuueckoe 3ansitue Ne 11 Ilpumenenue norapudma. Jlorapupmudeckass cnupaib B
npupoze. Ee MaTemaTnueckue cBoiicTBa

Tema 4.7 Pemenue 3agau.

IIpodeccnoHa/IbLHO-OPHEHTHPOBAHHOE  COJepKaHMe  (COAep:KaHHMe  NPHUKJIATIHOIO

Jlorapudmer. mony.as) IlpakTuyeckoe 3ansitue Ne 12 Kontposbhas pabora Ne 4 Jlorapudmuueckas
gorapmi’MquCKa" ¢byHkus. Pemenue npocredmux sorapu@MUUecKux ypaBHEHHM
VHKITUS

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

Pasnea 5 [IpsiMble M IJIOCKOCTH B IPOCTPAHCTBE
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Tema 5.1. OcHoOBHEBIE
MOHATHUS CTEPECOMETPHH.
Pacrnionoxxenue npsmeIx u
IUIOCKOCTEH

[Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MpsiMasi, IIOCKOCTh, IPOCTPAHCTBO).
OcHoBHbIE akcHOMBI cTepeoMeTpuu. Ilepecekaromuecs, napajsiesbHbIE U CKPELIMBAIOIINECS
npsimble. [Ipu3Hak u cBOMCTBO ckpeniuBaroumxcs npsiMbix. OCHOBHbIE MPOCTPAHCTBEHHbBIE

burypsi.

Tema 5.2.
TTapannensHOCTD
MPSAMBIX, TPSIMOM U
TJIOCKOCTH, TUIOCKOCTEH

[Tapamnensubie  mpsiMass u  MIockocTh. Ompexnenenue. Ilpusnak. CsoiictBa  (C
nokaszatenbcTBoM). llapamnensabsie 1iockoctu. Ompenenenue. Ilpusnak. CoiictBa (C
nokazatenbcTBoM). Terpasap u ero snementsl. [lapannenenunen u ero sneMenTsl. CBolicTBa
IIPOTUBOIIOJIOKHBIX TIpaHed M JuaroHaled mnapawienenunena. lloctpoeHue ceyeHun.

Penrenue 3amau. OK-01, OK-
Tema 5.3. IlepnennukymsipHsle npsiMbele. [lapamiensHble npsiMble, NEPIEHAUKYISPHBIE K IUIOCKOCTH. 02, OK-03,
HepnenauKyispHOCTh IIpr3HaK neprneHIuKyISIPHOCTH NIPSAMOU U IIIOCKOCTH. Jloka3arenbcTBo. Ileprienaukynsap u OK-04, OK-
MPSMBIX, NIPAMOH 1 _ | HaknonHas. IlepneHIUKyIApHBIE TUIOCKOCTH. [IpH3HAK NMEPIEHAUKYIAPHOCTH IUIOCKOCTEM. 05, OK-06,
IIJIOCKOCTH, IINTIOCKOCTCH J_IOKaSaTeJ'ILCTBO OK'O?
Tema 5.4. Teopema o | Teopema o Tpex neprneHauKkyispax. Jloka3arenbcTBo. YToa MEXAy NpsIMON U IUIOCKOCTbIO.
TPpEX NCPIICHINKYIIAPax Yron mexay IIOCKOCTAMHU
Tema 5.5. Paccrosinus B | IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE  cO/lep:KaHue  (coAep:KaHHe  NPUKJIATHOTO
MIPOCTPAHCTBE MO/YJISA)

IpakTnyeckoe 3ansitue Ne 13 Kontpoabnasi padora Ne 5 «PacronoxeHune mpsiMbIX U

IUIOCKOCTEM B IpocTpaHcTBe. [lepneHauKynapHOCT W NApauIEIbHOCTh NPSIMBIX U

riockocTei. CKkpeluBaronmecs npsmMbler
Pasnen 6. KoopanHaTsl 4 BeKTOPbI
Tema 6.1 Jlexaprossl | JlekapTOBBI KOOpAMHATHI B IpocTpaHcTBe. [Ipocreiimue 3aqaun B koopauHaTtax. PaccrosiHue
KOOPZIMHATBI B | MEXIy ABYMSI TOUYKaMHU, KOOPAUHATEI CEPEANHEI OTPE3Ka
IPOCTPAHCTBE. OK-01, OK-
Tema 6.2  Bektopsl B | BekTophl B mpocTpaHcTBe. CloeHHE U BbIUMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 02, OK-03,
IPOCTPAHCTBE. yucio. KoMmmnanapueie BekTopsl. CKallIipHOE IPOU3BEAECHNUE BEKTOPOB. Pa3nokeHne BekTopa OK-04, OK-
Yronm Mexy BEKTOPaMH. | 1o TpeM HEKOMIUIAHAPHBIM BEKTOpPaM. KOOpIMHATHI BEKTOpa, CKANAPHOE MPOM3BEICHHUE 05, OK-06,
CransipHoe BEKTOPOB B KOOPIMHATAX, YTOJI MEXKIY BEKTOPAMH, YTOJl MEKTY MIPAMOI U TIIOCKOCTHIO, YOI OK-07

IIPOU3BEACHUC BEKTOPOB

MEXAY IMJIOCKOCTSIMU. Y paBHEHHUE IJIOCKOCTH. [ €OMETpUYECKHI CMBICT ONIpENeNnuTeNs 2X2

Tema 6.3

IIpodeccnonaibHO-OPMEHTHPOBAHHOE  CO/ep:kaHHe  (COAep:KaHUe  NPHUKJIATHOIO
MO/1YJIfA)
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IIpakTuxo-
OpUEHTUPOBAHHEBIE
33141 HA KOOPJAUHATHOU
IIJIOCKOCTHU

[Ipaktnueckoe 3anstue Ne 14 KoopawHaTHas IIOCKOCTh. BbIumcieHune pacCTOsHUH U
IJIOIIAJEH Ha IUIOCKOCTH. KOIM4eCcTBEHHBIE pacyeThl

Tema 6.4
Pemenne 3amau.
Koopaunatel 1 BEKTOpPEI

I[IpodeccnonaibHO-OPMEHTHPOBAHHOE  cO/lep:kaHHe  (CoAep:KaHUe  NPHUKJIATHOTO
MO/1YJIfA)

IIpakTudeckoe 3ansaTue Ne 15 IIpocreiimue 3axaun B koopauHaTax. KoopauHaTel BEKTOpa,
PacCTOSIHUE MEXJY TOYKaMH, KOOPAMHATBI CEPEIMHBI OTpe3Ka, CKAIAPHOE IMPOU3BEICHHE
BEKTOPOB B KOOpJMHATAX

IIpakTnyeckoe 3ansitue Ne 16 Koutpoabnas padora Ne 6 Pemenue mnpakruko-
OPHUEHTHPOBAHHBIX 33]1a4 Ha KOOPJAUHATHOM INIOCKOCTH

Paspnen 7. OcnoBbl TpuroHomerpun. Tpuronomerpuyeckue GpyHKIUA

Tema 7.1  TpuroHo-
MeTpuuecKkue  (HyHKIUU
IPOU3BOIBHOTO yria,
uyucna. PaguanHas W
rpajaycHas Mepa yria

Panuannas mepa yrina. [loBopor Touku BOKpyr Haudaja koopauHat. OmnpejenieHue cuHyca,
KOCHHYCa, TaHT€HCAa M KOTAaHreHca. 3HaKW CHUHYyca, KOCHHYCAa, TAaHT€HCAa M KOTAHIeHCa IO
YETBEPTAM. 3aBUCUMOCTH MEXKIY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM OJIHOTO U
TOTO K€ yria

Tema 7.2 OcHOBHBIE
TPUTOHOMETPUYECKHE
TOXKJECTBA.

DopMyJIbl IPUBEACHHUS

Tpuronomerpuueckue toxnectsa. CuHyc, KOCUHYC, TAHT€HC U KOTaHIE€HC YIJIOB O U - C.
DopMyIsl IPUBEACHUS

Tema 7.3 Cunyc,
KOCHHYC, TAHT€HC CyMMBI
Y Pa3HOCTH JIBYX YTJIOB
CuHyC 1 KOCHUHYC
JIBOMHOTO YIJa.
DopMyIIBI TOJIOBHHHOTO
yriia

Cymma 1 pazHOCTh cuHYcoB. CymMMa M pa3HOCTb KOCMHYCOB. CHMHYC U KOCHHYC JABOWHOTO
yriaa. ®opmynsl monoBuHHOro yria. [IpeoOGpa3oBaHusi CyMMBbI TpPUTOHOMETPUYECKUX
(GyHKLIUH B MPOU3BEJECHHWE W NMPOM3BEACHUS B CyMMY. BbIpakeHHE TPUTOHOMETPHYECKUX
(GyHKIMIT uepe3 TaHINEeHC TIOJOBHUHHOIO aprymeHrta. IIpeoOpazoBaHus mpocTeHImx
TPUTOHOMETPUYECKUX BBIPAKECHUN

Tema 7.4 @®yHKUMH, HUX

OO6nacTtp ompeneneHuss M MHOXECTBO 3HaueHUH QyHKuuil. YETHOCTb, HEUYETHOCTH,

CBOWCTBA. Crioco0b! | reproguyanOCTh GyHKIM. CHOCOOB 3a1aHUs (YHKIIHIA

3aaHus QYHKIUH

Tema 7.5 | ObnacTh onmpeneneHuss 1 MHOXKECTBO 3HAUECHUH TpUTOHOMETprudeckuX GyHKuui. YETHOCTD,
Tpuronomerpuyeckue HEYETHOCTD, IEPUOTUIHOCTh TPUTOHOMETprUYecKuX (pyHkiuii. CBoiicTBa U rpaduku GyHKITUN

(¢yHKUMM, UX CBOMCTBA U
rpaduKu

Yy =CO0SX,y=sinX,y=tgX,y=ctgX.

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
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Tema 7.6

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAepPKaAHMeE (COePKAHUE TPUKJIATHOTO MOTYJIS

IIpeobpazoBanme

rpaukoB IIpakTuyeckoe 3ansitue Ne 17 [IpeoOpazoBanue rpadikKoB TPUTOHOMETPUIECKUX (QYHKITAN
TPUrOHOMETPHHCCKUX Crxarue u pacTspKeHHe rpaguKOB TPUTOHOMETPHIECKHUX (DYHKITHIA.

dhyHKIIII

Tema 7.7 Onucanue | [IpodeccHOHATLHO-OPHEHTHPOBAHHOE  cOJeps:kaHHe  (colep:KaHHMe  NPHKJIATHOIO
MIPOU3BOICTBEHHBIX MO/TYJIs1)

NPOIIECCOB C IMOMOIIBIO
rpadukoB HyHKIHI

IIpakTnyeckoe 3anaTue Ne 18 Vcnosnb30BaHne CBOWCTB TPUTOHOMETPHUECKUX (QYHKIUN B
npo¢eCCHOHATIBHBIX 3a]a4ax

Tema 7.8 OOparHble
TPUTOHOMETPHUYECKHE
(hyHKIUM

Ob6parnble Tpuronomerpuyeckue Gynkun. X cBolicTBa u rpaduku

Tema 7.9  Tpurono-
METPHUUECKUE ypaBHEHUS
1 HePaBCHCTBA

VYpaBHeHHE COs X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg x = a. Pemenue
TPUTOHOMETPUYECKUX YPAaBHCHUN OCHOBHBIX THUIIOB: IPOCTEHIINE TPUTOHOMETPUYECKUE
YpaBHEHUs, CBOJSIIMECS K KBAJPATHBIM, pELIAEMbIE pPAa3JI0)KEHUEM HAa MHOXHUTEINH,
oaHopoHbIe. [IpocTelimme TPUroHOMETPUYECKUE HEPABEHCTBA

Tema 7.10 Cucremsl

CucreMbl  MpPOCTEHIIMX  TPUTOHOMETPUYECKUX  YPaBHEHUMIO. [Ipeobpa3zoBanue

TPUTOHOMETPHICCKHX TPUTOHOMETPUYECKUX BBIPAKECHUN
ypaBHEHUN

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE  co/lep:kaHue  (cogepikaHMe  NPHUKJIAJIHOIO
Tema 7.11 moayias) IIpakruyeckoe 3ansTme Ne 19 Konrpombnas pabora Ne 7. Pemenue

Pemenue 3anau.

TPUTOHOMETPUUYECKUX YPABHEHMHM M HEPABEHCTB B TOM YHCIIE€ C MCIOJIL30BAHUEM CBOWCTB
(GyHKLUH.

Paznea 8. KoMmmiiekcHEIE YHCIa

Tema 8.1 Kommiekcusie
qucia

IToHsITHE KOMILIEKCHOTO 4YMCIa. COprDKCHHbIC KOMIUJICKCHBIC 4HCJia, MOAYJIb U apTyYMCHT
KOMIIJICKCHOT'O qucia. d)opMa 3alluCHu KOMIIJICKCHOI'O qucia (FCOMeTpI/ILICCKaSI,
TPUTOHOMCTPpHUYICCKAA, anre6panqecxaﬂ). ApI/Iq)MeTI/ILIeCKI/Ie JEUCTBUSA C KOMILIEKCHBIMU
qYUuCJIaMHu

Tema 8.2 Ilpumenenwue
KOMIUIEKCHBIX YHCET

IIpodeccnonaibHO-OPMEHTHPOBAHHOE COJePKaHUE (COAepKAHUE TPUKJIATHOTO MOYJIsI
IIpakTnyeckoe 3ansaTue Ne 20 BrimoHeHHEe pacyeTOB ¢ TOMOIIBI0 KOMITJICKCHBIX YHCE.

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

Paznen 9. IlponsBoanas GpyHKINHU, ee MPUMeEHeHHE
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Tema 9.1 ITonsTue
npou3BoaHON. Dopmyrsl
u MpaBuia
I QepeHInpOBaHHUS.

Omnpenenenne 4YUCIOBON MOCIEI0BATEIBHOCTH U cIOcOObI ee 3aaanus. CBONWCTBA YMCIOBBIX
nocueaoBarenbHocTell. OnpeneneHue npeaesa nociae10BaTelIbHOCTH. Bprunciaenue npeaenos
nocnenoBarenbHocTeil. [lpenen gynkuuu Ha OeckoneuHoctH. llpenen QyHkuum B TOUKe.
[Tpupamenne aprymenta. [lpupamienne ¢GyHKIUU. 3amadd, TPHUBOIAIIMEC K TOHSTHIO
npou3BoAHON. OnpeaeneHne Npou3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOTHOM

Tema 9.2 IlpomsBomHbIC
CYMMHI, pasHocTH
MIPOU3BE/ICHYSI, YACTHOTO

Dopmynsl quddepennuponanus. [Ipasuna nuddepeHupoBaHus

Tema 9.3 IlpomsBomHbIc
TPUTOHOMETPHUYECKUX
¢ynkuuit. TIpousBoaHas
CIIOHOW (PYHKIIHU

Onpenenenne cnoxHod  ¢(yaknuu. [IpousBoaHas TPUTOHOMETPHUYECKUX  (YHKLUH.
[IponsBoaHas clI0XXHOU QYHKIMN

Tema 9.4 [Tonsitme HempepbiBHON (yHKIMU. CBolicTBa HENpepbiBHON (yHKIUU. CBI3b MEKIY
HonsTue O | HEemPepBIBHOCTRI0O U AUPPEPEeHIUPYEMOCThIO (YHKIMM B TOYKE. AJTOPUTM pEIICHUs
HCTIPCPRIBHOCTH HEPABEHCTB METOAOM HHTEPBAIOB

(hyHKIHIH. Merton

HWHTEPBAJIOB

Tema 9.5 | F'eomeTpuieckuii CMBICT MPOU3BOIHON (YHKIIMH — YIJIOBOM KO3 UIMEHT KacaTeIbHOU K
I'eomerpuueckuii U | rpadpuky (yHKIMH B TOYKE. YpaBHEHHE KacaTelbHOW K Tpaduky (yHKIUU. AJTOPUTM
@Hanecxnﬁv CMBICT | cocTaBiIeHUS ypaBHEHUS KacaTelbHOH k rpaguky Gynkunn y=f(x)

IIPOU3BOJIHOU

Tema 9.6 ®dusnueckuit
CMBICTT TIPOM3BOIHON B

IIpodeccuonabHO-OPMEHTHPOBAHHOE  cojlep:kaHue  (coaepikaHHe  MPHUKJIATHOIO
moay.isi) [lpaktuyeckoe 3ausitue Ne 21 Ousndeckuii (MeXaHUYECKHIT) CMBICI TPOU3BOTHOM

PO eCcCHOHANBHBIX — MTHOBEHHAsl CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (1)

3aJadax

Tema 9.7 Bospacranue u yObiBanue QyHKIIUHA, COOTBETCTBHE BO3pACTAHUS U YObIBaHUS PYHKIIUU 3HAKY
MoHoTOHHOCTD pou3BOAHON. [loHATHE NPOU3BOMHON BBICIIETO IOPSAJIKA, COOTBETCTBUME 3HAaKa BTOPOM
) ToukH | npou3BoHOM BBEIMYKIOCTH (BOTHYTOCTH) (YHKIMH HAa OTpe3Ke. 3aJaud Ha MaKCHMyM H
OKCTpEMyMa

MHUHUMYM. IlonsTue ACUMIITOTHI, CIIOCOOBI UX ONPCACIICHUS.

Tema 9.8 Hccnenosanue
(GyHKUMHE M TOCTpOCHHE
rpauKoB

AnropuT™M HccieoBaHus (YHKIHMHM U MOCTPOCHUS ee TpaduKa C MOMOIIbIO MPOU3BOIHOM.
HpoOHo-nuueiinast ¢ynkuusa MccnenoBanue (yHKIMM Ha MOHOTOHHOCTh M TOCTPOEHHUE
rpaduKoB.

Tema 9.9 HaubGounbiiee u
HaMMeHbIIIee 3HAYEHHUS
hyHKIMH

HaxoxneHnue HauOOJBIICr0 ¥ HAMMEHBIIETO 3HAYCHUI (pYHKHHﬁ, MMOCTPOCHUC Fpa(I)I/IKOB
MHOT'OYJICHOB C UCIIOJIB30BAaHHWEM allllapaTa MaTEMaTH4YCCKOT'O aHaJIn3a

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
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Tema 9.10 Haxoxnenue

ONTHUMAJIBHOTO
pe3yabpTata ¢ IOMOILBIO
MPOU3BOIHOM B

IMPAKTHYCCKHUX 3aaadax

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE  CO/ep:KaHUe  (comep:KaHue  NPHUKJIATHOTO
MOYJIs1)

IIpakTuyeckoe 3ansaTue Ne 22 HanmeHb1ee 1 HanboJbIIee 3HaYeHUE QYHKIIUHA

Tema 9.11

Pemenue 3amau.
[IpousBoaHas GyHKIUH,
ee MpUMEHEHHE

IIpodeccuoHaIbHO-OPMEHTHPOBAHHOE  co/lep:kaHue  (coaepikaHue  NPHUKJIATHOTO
moayJsi) Ilpaktudeckoe 3ansitue Ne 23 Konrposabnasi padora Ne 8 ®opmysisl 1 ipaBuia
muddepennmpoBanus. MccnenqoBanne GyHKIMA ¢ MOMOIIBIO MPpon3BoaHOM. Hanbomnbinee u
HaMMEHbIIIee 3HAYCHUST PYHKIIUU

Paznen 10. IleppooOpasnas pyHKuMuU, ee NPpUMeHEHHE

Tema 10.1
[TepBoobOpaznas
tdhynakmun. [Ipasuna
HaXOKIACHUS
nepBO0Opa3HBIX

[lepBoobpasnas pynkuuu. [IpaBuna HaxoxxaeHus: nmepBooOpasHbIX. Tabnuma Gopmyn s
HaXOXJCHHUS TepBOOOpa3HbIX. V3yueHwe mpaBuia BBIUMCIEHUS 1epBooOpasHoi. Ee
MpUMEHEHHe. 3a/1a4a 0 BOCCTAHOBJICHUH 3aKOHA JIBUYKEHUS 110 U3BeCTHOM ckopocTH. [lonsitue
uHTerpupoBanus. O3HAKOMJICHHE C TIOHSATHEM HHTErpajia M NepBOOOpa3HOM ast (PyHKIHH
y=f(x). Pemienue 3amau Ha CBS3b NEPBOOOPA3HON U €€ MPOU3BOAHOMN, BBIUKCICHHE
1epBOOOPA3HOM I JaHHOW (DYHKIIHH.

Tema 10.2
Heonpenenennsiit u
ONpeIeTICHHBIN
WHTETPaJIbI

3ana4yy, NPUBOASILKE K IOHATHUIO ONPENEICHHOIO MHTErpajga — O BBIYMCICHUHU ILIOLIAAH
KPUBOJIMHEHHON Tpamenuy, O nepeMenieHnn To4dkd. [loHsATHe ompenenéHHOro MHTerpala.
['eomerpuueckuii 1 gusnueckuil cMbicn onpeneneHHoro uurerpaina. @opmyna HeroToHa—
JleliOHua

[TonsTue HCEOMIPCACIICHHOI'O UHTCTpalia

FCOMeTpI/IquKHﬁ CMBICJI OIIPEACIICHHOI'O UHTETpajia

IIpodeccnonaibHO-OPMEHTHPOBAHHOE  CO/lepkaHHMe  (COAep:KaHHMe  NPHUKJIATHOIO
MO/1YJIfA)

IIpakTnueckoe 3ansaTHe N 24 ['eomeTpuuecKMi CMBICHT OMNpPEJENEHHOTO HHTEerpasa.
®opmyna HeroTona - JleitOHua.

IpakTnyeckoe 3ansaTue Ne 25 Konrpoasnas padora Ne 9 Pemenue 3a1a4 Ha IpuMeHEHNE
UHTETrpajia i BEIYUCICHHS (PU3NYECKUX BEJIMYMH U IJIOLIA e

Pa3znen 11. MHOrorpaHHUKHY U TeJia BPallleHUs

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
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Tema 11.1 Bepiunsl,
pebpa, rpanu
MHOTOTPaHHHUKA

[TonsitTue MHOrOrpaHHuka. Ero aneMeHThl: BepuiuHbI, pedpa, rpanu. Juaronans. Cedyenue.
BrinykJibie 1 HEBBIMYKIIbIE MHOTOIPAaHHUKHU

Tema 11.2 Ilpusma, ee
COCTaBIISIIOIINE, CEUCHHE.
Ilpsmas u mnpaBUIbHAS
TPU3MBI

[Tonsitue npusmel. Ee ocHoBanus u 60okoBbie rpanu. Beicora npusmsl. [IpsMas u HakiIoOHHAS
npusma. [IpaBunbHas npusma. Ee ceyeHue

Tema 11.3
[Mapamnenenunen, Kyo.
Ceuenue KyOa,
napasuiesienumnesna

Hapannenennne):[, CBOMCTBA MMPAMOYTOJIBHOI'O  IIapaJuICJICIuIcaa, KY6 Ceuenune Ky6a,
napajujicjicnmicaa

Tema 11.4 Ilupamuna, ee
COCTaBIIAIOIINE, CEUCHHUE.
IIpaBunbpHas nupamuza.
YceueHHas nupamuaa

[MTupamuna u ee snemeHTsl. CeueHue nupamuisl. [lpaBuibHas nupamuja. YceueHHas
nupaMua

Tema 11.5 boxkosas u

ITnomans OOKOBOI M IMOJIHOM IMOBCPXHOCTH IIPU3MBI, ITUPAMHUIbL

I10JIHAaA IMOBEPXHOCTH

IIPU3MBI, TMPAMUIbI

Tema 11.6 CummeTpusi  OTHOCHUTEIBHO TOYKH, TpsAMOM, miockocTH. Cummerpusi B KyOe,
Cummerpus B KyOe, nmapajjelIenuIee, Ipu3Me, MupamMuie

napaiesenuIese,

IpUu3Me, MupamMmmuac

Tema 11.7 Ilpumepsl
CUMMETpUH B Mpodeccuu

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  CO/lep:kaHUe  (coaepakaHHe  NPHKJIAJIHOIO
MOYJIsT)

[Tpaktdeckoe 3anstre Ne 26 CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

Tema 11.8 IlpaBunbHbBIE
MHOTOTPaHHUKH, ux
CBOICTBa

IIpodeccnoHaIbHO-OPMEHTUPOBAHHOE  cO/ep:KaHUe  (comep:KaHue  NPHUKJIATHOTO
moay.isi) [IpakTuyeckoe 3ansitue Ne 27 [loHsTHE IPaBUIILHOTO MHOTOTpaHHUKa. CBOICTBA
IMMPaBUJIbHBIX MHOTOI'PaHHUKOB

Tema 11.9 Humuuap, ero
cocrapistomue. CeueHne
IWIAH]PA

[unuamap u ero snemeHTsl. CeueHue NUIMHApa (mapaiieTbHOoe OCHOBAHHIO U OcH). PazBepTka
HWIMHIPA

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
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Tema 11.10 Konyc, ero
cocrasisromue. Ceyenne
KOHyca

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE  CO/ep:KaHUe  (comep:KaHue  NPHUKJIATHOTO
MOLYJIs1)

IIpakTudeckoe 3ansitue Ne 28 Konyc u ero anemeHntsl. CeyeHue KoHyca (mapauiesibHOE
OCHOBAHUIO U MPOXOJISIIEE Yepe3 BEPIIMHY), KOHUYECKHUE CEUCHUSI.

Tema 11.11 VYceuenusrii
KOHYC. Ceuenmne
yCeueHHOr0 KOHyca

Yceuennsrnii konyc. Ero obpasyromas u BeicoTa. CedeHue yceueHHOTro KoHyca
KomMmOuHupoBanHoe 3anstue

Tema 11.12 Illap u
cdepa, ux cedeHus

[Tap u cdhepa. Bzaumnaoe pacniosioxenue chepsl 1 maockocTd. CedeHue mapa, chepsl

Tema 11.13 Ilousarue 00
o0neme Tena. OTHolIeHnE
00BEMOB ITOIOOHBIX TEJI

[Torsitme 00 oOwveme Tema. OOBEeM Kyda W MPSAMOYTOJNIBHOTO mapaenenumena. Oobem
npu3Mbel U IUIMHApa. OTHOIIEHHE 00BEeMOB MOAOOHBIX Tei. ['eoMeTpuuecKuid CMBICI
OTpeNIeNUTEINS 3-TO TOPsIIKa

Tema 11.14 OObeMBl H

O6bembl mupamubl U Konyca. O0bem mapa. [Tnomanu noBepxHocTei Ten OK-01. OK-
IWIOMAAM IOBEPXHOCTEN 00 OI’(-O3
TClI s )
OK-04, OK-
Tema 11.15 Kombunanuu | KoMOMHAIMH reOMETPUICCKHUX TEJ 05. OK-06
MHOI'OI'PaHHUKOB MW TEJI ? !
BpaILCHUS OK-07
Tema 11.16 Pemennue | [IpakTuyeckoe 3ansitue Ne 29 Mcnons3oBanne KOMOMHALIMNA MHOTOTPAHHUKOB B MPAKTUKO-
3a/1a4. MHOTOTPaHHUKH ¥ | OpMEHTHPOBAHHBIX 3a/[a4ax
TCJ1a BpalllCHUA
patll IMpodeccnoHANTbHO-OPUEHTHPOBAHHOE  coJep:kaHue  (coaep:KaHMe  TMPHUKJIATHOTO
monayJisi) Ipakruyeckoe 3ausitue Ne 30 KonrponsHas padora Ne 10 OO6beMbl U MUIOIIAIM
MMOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIIICHUS
Pa3nen 12. MHoxkecTBa. DjieMeHThI TeOpUM rpagos
Tema 12.1 MHoxecTBa [Tonsitue MuokecTBa. [lonmMHOXkecTBO. Oniepai ¢ MHOKECTBAMU OK-01. OK
-01, OK-
Tema 12.2 IIpodeccnoHaANTbHO-OPUEHTHPOBAHHOE  cojep:kaHue  (coaep:KaHue  TMPHUKJIATHOTO 02. OK-03
b 1
Onepanuu ¢ | MoxyJIst) OK-04. OK-
2
MHOXCECTBAMH IpakTnyeckoe 3ansaTue Ne 31 Onepanuu ¢ MHOXKecTBaMu. PelieHne mpukiIaIHbIX 3a/1a9 05. OK-06
b 1
Tema 12.3 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE  COJep:kaHMe  (comep:KaHMe  NPHUKJIAJAHOIO OK-07
I'pachr mony.s) [pakTuueckoe 3ausaTue Ne 32 [Tonstue rpada. CsizHbIM rpad, qepeBo, UK rpad

Ha IIJIOCKOCTH
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Tema 12.4

Pemnrenne 3ajad.
MmuoxectBa, ['padst u ux
MPUMEHEHUE

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE  CO/ep:KaHUe  (comep:KaHue  NPHUKJIATHOTO
moayJisi) [IpakTuyeckas padora Ne 33 Onepamnuu ¢ MHOKECTBAMHU.

Paszgen 13. Di1eMeHTHI KOM

OMHATOPUKHU, CTATUCTUKHU U TEOPUH BEPOSITHOCTEMH

Tema 13.1
OcHOBHBIE TMOHATHSA
KOMOWHATOPUKHU

OnemenTsl KOMOMHATOpUKU. COOBITHE, BEPOSTHOCTH COOBITHS. CIOXEHHE M yMHOXKEHHE
BeposTHOCTEH. [lepecTaHoBKH, pa3MeNIeHNs], COYCTAHHS.

Tema 13.2 CoOsbiTHE,
BEPOSITHOCTE  COOBITHS.
CroxeHue U yMHOXKCHHE

CoBMecTHbIE M HECOBMECTHbIE COOBITUS. TeopeMbl O BEpPOATHOCTH CYMMBbI COOBITHIA.
VYcnoBHasg BEpOSTHOCTb. 3aBUCUMBIE M HE3aBUCHMbIE COOBITHSA. TeopeMbl 0 BEPOATHOCTH
IPOU3BEACHUS COOBITHH.

BEPOSATHOCTEN

Tema 13.3 IIpodeccnonaIbHO-OPMEHTHPOBAHHOE  cO/ep:KaHue  (colep:KaHHe  NPHUKJIATHOTO
BepositHOCTB B | Moay.Jis)

MpO(eccHOHANLHBIX IIpakTtuueckoe 3amsithe Ne 34 OrtHocuTenbHas YacToTa COOBITUS, CBOMCTBO €€
3agayax

ycroiunBocTU. CTaTUCTUYECKOE ONpeeeHnEe BEpOATHOCTH. OLieHKa BEPOSATHOCTH COOBITHS

Tema 13.4 JluckperHas
CITy4aifHast BEITMYMHA,
3aKOH €€ pacupeesieHus

Bunbl cinydaitHpix BenuuuH. OrnpeneneHue IUCKPETHOM CIly4ailHOM BeJMYMHBI. 3aKOH
pacnpeneneHuss JUCKPETHOM CIIy4yallHOW BEJIMYUHBI. Ee 4nCciioBbIe XapaKTEPUCTUKHU

Tema 13.5 3amaun
MaTeMaTUYECKON
CTATUCTHUKU

Bapuanuonnsiii psaa. [loauron dactor u ructorpamMma. CTaTUCTHYECKHE XapaKTEPUCTUKU
psAna HaOJIIOAAeMBIX JaHHBIX

Tema 13.6 CocrtaBinenue
Ta0JIMI] ¥ JuarpaMm Ha

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  CO/lep:kaHUe  (cogepakaHHe  NPHKJIAJIHOIO
MOJYJIsT)

MIPAKTHKE

IpakTuyeckoe 3ansitue Ne 35 [IlepBuunas o00paboTKa CTATUCTHYECKUX JTaHHBIX.
IIpakTuueckoe 3ansatue Ne 36 I'paduueckoe ux mpencrasieHue. HaxoxaeHue cpemHux
XapaKTEePUCTHK, HAOTIOAAeMBIX JaHHBIX

OK-01, OK-
02, OK-03,

OK-04, OK-
05, OK-06

Pa3nen 14. YpaBHeHusi 1 HepaBeHCTBA

Tema 14.1
PaBHOCHIIBHOCTB
ypaBHEHUH U
HepaBeHcTB. OO01Ime
METO/IbI PEeLICHHUS

PaBHOCMIBHOCTE  ypaBHEeHMM u HepaBeHCTB. OmpeneneHus. (OCHOBHBIE  TEOpPEMBI
PaBHOCUJIBHBIX ME€PEX0/Jax B YypaBHEHHUSX M HepaBeHcTBax. OOIIMEe METOAbl pelIeHUs
YpaBHEHMIA: MEPeXoj OT paBeHCTBA (PYHKUUH K paBEHCTBY apryMEHTOB JUIsi MOHOTOHHBIX
GyHKIMI, MeTon pa3liokKeHHsT Ha MHOMKWTENIHM, METOJ BBEICHHS HOBOH IEepeMEeHHOH,
(byHKIMOHATBHO-TpaQUUECKH METOA
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Tema 14.2 I'paduueckuii | OOIEe METOABI PEHICHUS HEPABEHCTB: IEPEXOi OT CPAaBHCHHs 3HAYCHHH (DYHKIHMH K 6
METOJ peLICHUA CpPaBHEHHMIO 3HAYCHHWH AapryMEHTOB JJIsi MOHOTOHHBIX (DYHKIMI, METOJ HWHTEPBAJIOB,
YPaBHEHHH, HEPABEHCTB | hyHKIMOHANBHO-TpaduuecKuii MeTon. ['paduueckuii MeTOX peLICHHS YpaBHEHHil
HEPABEHCTB
Tema 14.3 Onpenenenne Moxyns. Packpsitue monyins mo omnpexnencHuto. lIpocreiimme ypaBHeHus u 4
YpaBHeHuA 1 HEpaBeHCTBA ¢ MoAayJeM. [IpruMeHeHre paBHOCWIBHBIX NEPEXOJ0B B ONPEICICHHBIX THUIIAX
HEPABCHCTBA € MOAYJICM | ypapHEHHMI M HEPABEHCTB C MOJYJIEM OK-01, OK-
Tema 14.4 Ypasnenns u | 3HaKOMCTBO ¢ mmapamerpom. [IpocTeiiiie ypaBHEHHs 1 HEPABEHCTBA C MAPaMETPOM 2 02, OK-03,
HEpPaBEHCTBA ¢ OK-04, OK-
napamMeTpamu 05, OK-06,
Tema 14.5 Cocrapnenre | [IpopeccHOHATLHO-OPUEHTHPOBAHHOE  colep:KaHUe  (CoAepiKaHUE  TNMPHUKJIIATHOIO OK-07
1 pCIICHHUC Monyﬂﬂ)
npodeccHoHabHbIX IpakTnyeckue 3ausaTusa Ne 37 PemeHue TEKCTOBBIX 334a4  MPOQECcCHOHATBHOTO 2
3a1a1 C OMOLIBIO CozepIKaHus
YPaBHEHUI
Tema 14.6 Ypasnenns u | [IpakTtuueckoe 3ansitue Ne 38 OOmme METOABl pEHICHUS ypaBHCHUH. YpaBHEHUS U 2
HEpaBEHCTBA HepaBEHCTBA ¢ MOAYJIEM U C ITapaMeTpaMu
Koncynabranum: 12
VYpaBHeHUs U HepaBeHCTBa. Vcnoiab3oBaHME CBOWCTB CTENEHHONW (YHKIMH NpU PELICHWH YpaBHEHUH M HEPABEHCTB
Pemrenne nmokasaTesbHBIX YPABHEHUI METOJIOM yYpaBHMBAHUS IOKa3aTesled U METOJOM BBEICHUS HOBOW IEPEMEHHOM.
Pemienune noka3zaTenbHBIX HepaBeHCTB. Pemienne npoctedmmx gorapuMuueckux ypaBHeHUN PacronokeHue npsmbIx
Y IUTIOCKOCTEN B IIPOCTpPAHCTBE. PelleHne NpakTUKO-OpUEHTUPOBAHHBIX 33/1a4 Ha KOOPAMHATHOW IUIOCKOCTH. Penenune
TPUTOHOMETPUUYECKUX YPaBHEHMH W HEPAaBEHCTB B TOM YHCIE C HCIOJb30BAHHWEM CBOMCTB (yHKUUN. DOpPMYyNbI U
npasuia auddepenuupoBanus. VcenenoBanrue QyHKIMI ¢ TOMOIIBIO TPOU3BOIHOM. Perenne 3anad Ha puMEeHEHHe
UHTETpaa JJs BBIYUCICHUS PU3NUECKUX BEIWYMH U Iiommaaei. O0bemMbl U IUI0IAA1 HOBEPXHOCTH MHOTOTPAHHUKOB U
Ten BpanieHus. OnucaHue pealbHbIX CUTYallui ¢ MOMOIIbI0O MHOXeCTB. [IpumeHenue rpadoB K pemeHunto 3a1a4y
IIpomexxyTounas arrecranus (JK3amMeH) 6
Bcero: 232
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3. YCJIOBUS PEAJIM3ALIUU ITPOTPAMMBbI YYEBHOI'O IPEIMETA
3.1. Jlnsa peaau3auMd NporpaMMbl Y4yeOHOro TIpeaMeTa JAOJKHBI OBbITh

NMpeaAyCMOTPEHLI CJICAYIOIIUE CIICHNAJBHBIC MOMCIIICHUS

Jlnst peanm3aniiu  TpOrpaMMbl  00Ieo0pa3oBaTebHONM JUCIMIUIMHBI JTIOJDKHBI  OBITh

IIPEyCMOTPEHBI CIEAYIOIINE CIEIMAIbHBIE TOMELLEHUS:

Kaouner «MaTtemaTuka»

OcHoBHOe 000py/10BaHMe:

pabouee MeCTo Mperno1aBaTess

napra yueHuueckas — 14 mr.;

CTYJI YYEHUYECKUM — 28 1IIT.;

JIoCcKa KnaccHas — 11ir.;

cTeH] ”HQOPMAITMOHHBIN — 11IT.;

mkad I XpaHESHUS pa3MEeIeHUS ¥ XPAaHCHUS y4eOHOU JIUTepaTyphl U HATJISITHOTO

Marepuaia 1 mr.

JleMOHCTpPAalIMOHHbIE Y4eOHO-HATJIsSI/IHbIE TOCOOU:

KOMIUIEKT Y4eOHO-HAaIJIAIHBIX TOCOOMIA (TU1aKaThl, TAOJIUIIbI);

TEMAaTUYECKHE CTCH/IBI.

KommuiekT Tabnun «Anrebpa u Hayana aHanusa. HepaBeHctBay — 6 mirt.;

KommekT Tabmui «AnreOpa 1 Havana aHajansa. MpoOUu3BOIHAs U epBooOpa3Hasy — 12

IIT.;
KOMIUIEKT Tabnui «AnreOpa v Hayasia aHajiu3a. Y paBHeHus» — 10 mr.;
KOMILIEKT Tabuul «AireOpa u Hayasia aHaiau3a. GopMyJibl. IpeoOpa30BaHUs BbIPAKEHUN»
— 8 mr.;

KommuiekT Tabnui «Anrebpa u Hayana aHanusa. QyHKIUU U UX CBOMCTBa» — 14 mrT.;
KOMIUIEKT TaOuI] «Anrebpa u Havyasia aHainu3a. OyHKIIUU U UX CBOMCTBaY;,
KOMILIEKT Tabuu1 1o anredpe «Anredpa. I'paguku yucnoBsix GyHKIMID — 6 mT.;
KOMIUIEKT Ta0muIy o anredpe «Anredbpa. HepaBenctay — 8 mir.;

KOMILJIEKT TaOJIUIL 110 BCeMy Kypey «AureOpa u Havasa aHaiauzay — S50 mr.;
Komrmiekt Tabmui; mo Bcemy kypcy reomerpunt — 100 mmiT.;

IIporpamMmHoe TNLIEH3MOHHOE O0ecIIeYeHHE:

bubnuoreunsiit poug I5C ZNeaNetum.com

Csob6osnoe I10: Google Chrome,

Firefox Mozilla,

Opera Adobe Acrobat Reader DC, 7 zip,

Adobe Flash Player, VMware Player

Office 2007 Applications

Office 2007 Suites

Office Professional Plus 2010

Office Professional Plus 2010 with SP1 Office Professional Plus 2013
Office Professional Plus 2013 with SP1 Office Professional Plus 2016

Office XP Suites

Windows 10 Pro /

Windows 10 Pro for Workstations —

Windows 10 Professional/Windows 10 Pro for Workstations

Windows 10 Pro /

Windows 10 Pro for Workstations — Windows 10 Professional Windows 7
Texnnuyeckue cpeacTsa 00y4eHus :

KOMHBIOTepHaSI TECXHHUKA C JIMICH3UOHHBIM HpOI‘paMMHBIM 066CH€‘-ICHI/I€M nu

BO3MOXHOCTBIO ITOAKJIIIOUYCHHUS K I/IH(bOpMaI_[I/IOHHO' TCHCKOMMYHHK&HHOHHOﬁ CECTHU ((I/IHTepHeT»;

MYyJIbTUMEANITHOE 000pyI0OBaHUE (BUICOTIPOCKTOP, IKPaH, KOJIOHKH).
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3.2. UudopmanuonHoe odecriedeHne 00yueHust

3.2.1. OcHOBHBIE€ HCTOYHUKH

1. Anumos, III.A. MaremaTtnka: anreOpa M Hadajga MaTeMaTHYECKOrO aHajIu3a
reomerpus. Anrebpa W Hayaima maremaTudeckoro anammsa. 10-11 xmaccel. ba3oBbiii u
yrnyonéunbiii yposau. DDV / HI.A. Anumos, FO.M. Koxsrun, M.B. Tkauésa — Mocksa :

IIpocsemenune, 2022. — 10 c¢. — ISBN 978-5-09-099445-3. — URL:
https://book.ru/book/948976
2. Aranacsa, JI.C. Maremaruka: anreOpa ¥ Havajla MaTEMaTHYECKOTO aHaln3a

reometpust. ['eometpus. 10-11 xmaccel. ba3oBeiii u yriyonéuueni ypoBHu. D0V / JI.C.
Artanacss, B.®. byry3os, C.b. Kagomnie — Mocksa: [Ipocsemienue, 2022. — 10 ¢. — ISBN
978-5-09-099446-0. — URL.: https://book.ru/book/948971

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHHKHU

1. bammakoB M.M. Maremaruka: anreOpa M Hayala MaTeMaTHUYECKOTO aHalu3a,
reoMeTpusi: Y4eOHUK JUIS CTYACHTOB YUPEKICHHUHN CPEIHETO MPOPECCHOHATBHOTO 00pa3oBaHUsI. -
N3n.4.- M.: «Akagemusi», 2017.-256¢.

2. bammvakoB M.M. Maremaruka: anrebpa W Hadajga MaTeMaTHYECKOTO aHau3a,
reoMeTpusi: cOOpPHUK 337a4y NPOoGUIHLHON HANpPaBIEHHOCTU: yuyeOHOE MmocoOue sl CTYACHTOB
yUpexkACHUH cpenHero npodeccuoHanbHOro oopasoBanus.- M.: «Axagemusi», 2017.- 208c.

3. boromonoB H.B. IlpakTuyeckue 3aHATHS MO MareMmaTtwke: B 2 4dacTax.- Yacte I:
yuebnoe nocooue st CI10/ H.B. boromonos.- U3a.11.- M.: «tOpaiit», 2017.-285c.

4. boromosnioB H.B. IlpakTtuueckue 3aHATHS 1O MaremaTuke: B 2 dacTsax.- Yacte 2:
yuebnoe nocooue st CI10/ H.B. boromonos.- U3a.11.- M.: «tOpaiit», 2017.-217c.

5. bammakoB M.M. Matematuka: yuebnuk.- U3a.5.- M.: «Axagemusi», 2012.-256¢.

6. bammmakos M.M. Maremartuka. 3amaunuk.- U31.3.- M.: «Akanemus», 2013.-416¢.

7. Iexnmeuxuit W.JI. Marematuka: y4eOHMK [UIsi CTYJEHTOB 00Opa3oBaTeNlbHBIX
YUpEeXJIEHUN cpelrHero npodeccruoHaibHOro obpazoBanus.- 1M3n.8.- M.: «Akanemus», 2011.-
304c.

8. Maremaruka: ydeOHoe mocodbme / M. M. Uepnemnos, H. b. Kapbaumnckas, E. C.
Jlebenena, E. E. Xaputonosa; mox penakuueir M. M. UepnernoBa. — 3-e u3a. — Mocksa :
Poccuiickuii rocygapcTBeHHbIH yHIUBepcUTeT mpaBocyaust, 2022. — 336 ¢. — ISBN 978-5-93916-
959-2. — Tekcr : anekTpoHHbIH // Lludposoit o6pazosarensHblil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/122921.html

9. A6nynnuna, K. P. Marematuka: yueOnuk mist CIIO / K. P. A6aynnuna, P. T.
MyxameranaoBa. — CapatoB: [IpodobpazoBanme, 2021. — 288 c. — ISBN 978-5-4488-0941-5.
— Texkcr: anextponnsiii // Ludposoit o6pazoBarensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99917.html

10. Anmnaros, A. B. Marematuka : yuebnoe nocobue ans CIIO / A. B. Anmaros. — 2-
e m31. — Caparos : [Ipodo6pazosanme, Aii [Tu Op Meaua, 2019. — 162 c. — ISBN 978-5-4486-
0403-4, 978-5-4488-0215-7. — Texkct : snexTpoHHbIH // LludpoBoit oOpa3oBaTenbHbIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/80328.html

11.  MarseeBa, T. A. Maremaruka : yue6Hoe nocodbue anst CIIO / T. A. Marseesa, H.
I'. PeokkoBa, JI. B. IlleBenena ; mon penaknueit J[. B. Anekcannposa. — 2-¢ m3a. — Capartos,
ExarepunOypr : I[IpodoOpa3zoBanue, Ypanbckuii heaepanbublii yausepcutet, 2019. — 215 ¢. —

ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — Tekcr : oamekrponubiii // Iludporoii
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/87821.html

12.  KapGaumnckas, H. b. Marematuka : TpakKTUKYM I CpPEIHErO
npodeccuonanibHoro obpaszosanust / H. b. Kapbauunckas, E. E. XaputonoBa. — Mocksa :
Poccuiickuii rocynapcTBeHHbIM yHMBepcuteT mnpasocyaus, 2019. — 114 c¢. — Teker :
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https://www.iprbookshop.ru/80328.html
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anektpoHHbl // Ludposoit obpaszoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94184.html

13.  bammakoB M.U. Martemaruka. IlpakTukym: ydeOHO-pakTHUecKoe mocobue /
bammvakor M.U., Outnna C.b. — Mocksa: KnoPyc, 2023. — 294 ¢. — ISBN 978-5-406-10588-
7. — URL: https://book.ru/book/945228

14. bammakoB M.U. Marematuka: yueOnuk / bammakos M.M. — Mocksa: KuoPyc,
2022. — 394 c. — ISBN 978-5-406-09589-8. — URL.: https://book.ru/book/943210
15. baxtuna E.B. KoMIuleKT KOHTPOJBHO-W3MEPHUTEIBHBIX MaTEPHUAaIOB COCTABIICH

JUISL TEKYIIETO KOHTPOJIs 1o qucuuiuinae «Marematuka: Monorpadus / baxtuna E.B., Kopskuna
M.JL., llynateeBa H.H., Kucenesa .M. — Mocksa: Pycaiinc, 2019. — 77 c. — ISBN 978-5-
4365-3744-3. — URL.: https://book.ru/book/934593
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O ITPEJIMETA

KoHTpob 1 olleHKa pe3yabTaTOB OCBOCHUS 0011e00pa30BaTeIbHON JUCIUILTUHBI PACKPBIBAIOTCS

uepe3 AJUCHUIIIIMHAPHBIC

pE3yNbTaThl,

HalpaBJICHHBIC Ha

dhopmupoBaHue

o0mmx

npodeCCHOHATBHBIX KOMIIETEHIIHIA M0 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

u

Oo6masi/mpogeccuoHanbHAS Pazpen/Tema THI OLeHOYHBIX
KOMIIE€TEHIIHS MepONPUSITHUSI
OK 01 Bei6upats crmocoosl P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | TectupoBanue
pelieHus 3a1au 1.6 YcTHBIN onpoc
npodeCCHOHAIbHON P2, Temr 2.1,2.2,2.3,2.4,2.51-0/c, | MartemaTnueckuit
JEeSTEIIbHOCTH MPUMEHUTEIbHO | 2.6 JHUKTAHT
K pa3JIMYHbIM KOHTEKCTaM P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
P4, Temns1 4.1,4.2,4.3,4.4,45, 4.6, | camocTosiTelIbHAs
4.711-0/c,4.8,4.9,4.10,4.11 pabora
PS5, Temnr 5.1,5.2 [IpencraBnenue
P 6, Temnl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, | pe3yiabTaToB
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTHICCKHIX
P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6, | pabor
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3amura

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

TBOPYECKUX paboT
3amura

P9, Temr1 9.1,9.2,9.3,9.4,9.5 WHJUBUTYAJIbHBIX

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

P11, Temsr 11.1,11.2, 11.3 IT-o/c, KontponbHas

11.4,11.5,11.6 IT-o/c, 11.7 pabora

P12, Temn 12.1,12.2,12.3,12.4 Brinmonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, IK3aMeHaIIMOHHBIX

13.5 I1-o/c, 13.6 3aJaHuN

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

14.5 I1-o/c, 14.6
OK 02 Ocy1iecTBiaTh MOUCK, P1,Temal.1,1.2,1.3 II-o0/c, 1.4, TectupoBanue
AQHAJIN3 U UHTEPIIPETALMIO 15,16 YcTHBIN onpoc
uHpopmaiuu, HeoOX0AUMON P2, Temsr 2.1,2.2,2.3,2.4,2.51I- MareMaTU4eCKui
JIIS BBITIOJTHEHUS 33134 o/c, 2.6 JIUKTAHT
npodeCCHOHATBEHON P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBuayanpHas
JI€SITEILHOCTH. P4, Temr14.1,4.2,4.3,4.4,4.5,4.6, | caMocTosITeIbHAs

4.711-0/c,4.8,4.9,4.10,4.11 paborta

P5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTatoB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 MPAKTUIECKHIX

P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6, | pabot

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3amura

7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 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 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, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5I1-0/c, 13.6

TBOPYECKUX paboT
3ammura
WHIMBUIYaTbHBIX
MIPOEKTOB
KonTponbHas
pabota
Bremonnenue
9K3aMEHALIMOHHBIX
3aJaHui
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P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 03 ILnanupoBath u
pean30BEIBaTh COOCTBEHHOE
poeCCHOHATIBHOE U
JUYHOCTHOE Pa3BUTHE.

P1,Temal.1, 1.2, 1.3 II-o/c, 1.4,
15,16

P2, Tems1 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,
4.7 I1-o0/c,4.8,4.9,4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TectupoBanue
VYeTHbII onpoc
MaremaTHuecKuit
JIUKTAHT
NunuBunyanbHas
CaMOCTOATEIIbHAs
paborta
IIpencraBinenue
pe3yIbTaTOB
MPaKTUYECKUX
pabor

3amura
TBOPYECKUX pabOT
3amura

P9, Temr1 9.1,9.2,9.3,9.49.5 WHJUBUTYAJIbHBIX
P 10, Tems: 10.1, 10.2, 10.3, 10.4 MIPOEKTOB
P11, Temsr 11.1,11.2, 11.3 IT-0/c, KonTposnbHas
11.4,11.5,11.6 IT-o/c, 11.7 pabora
P12, Temsr 12.1,12.2,12.3,12.4 Brmonnenue
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 9K3aMEHAIIMOHHBIX
13.5 IT-o/c, 13.6 3aJaHUNI
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 04 PaboTaTb B KOJUIEKTHBE P1,Temal.1,1.2,1.3 II-o0/c, 1.4, TectupoBanue
U KoMaHie, 3pPpeKTUBHO 15,16 YcTHBIN onpoc
B3aHMOJCHCTBOBATh C P2, Temsr 2.1,2.2,2.3,2.4,2.51I- MareMaTU9eCKui
KOJUIETaMHU, PYKOBOJICTBOM, o/c, 2.6 JIUKTAHT
KJIMCHTaMH. P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NuauBunyanbHas
P4, Temr14.1,4.2,4.3,4.4,4.5,4.6, | caMocTosTeIbHAs
4.7 11-0/c, 4.8, 4.9, 4.10, 4.11 paborta
P5, Temrr 5.1, 5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yabTaToB
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPaKTUYECKUX
P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6, | pabot
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3amura

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

TBOPYECKUX paboT
3amura

P9, Tems 9.1,9.2,9.3,9.49.5 WHIUBUTyaTbHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 MIPOEKTOB
P11, Temsr 11.1,11.2, 11.3 IT-0/c, KonTposnbnas
11.4,11.5,11.6 IT-o/c, 11.7 paborta
P12, Temsr 12.1,12.2,12.3,12.4 Bremonnenue
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 9K3aMEHAIIMOHHBIX
13.5 IT-o/c, 13.6 3aMaHui
P 14, Temsr 14.1, 14.2, 14.3, 14,4,
14.5 IT-o/c, 14.6
OK 05 OcymectBusts yctHyto | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | TectupoBanue
Y TTHCbMEHHYIO 1.6 VYcTHBIN onpoc
KOMMYHUKAIMIO Ha P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, | MaremaTu4yecKuii
TrOCYJaPCTBEHHOM SI3BIKE C 2.6 IUKTAHT
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y4eTOM OCOOCHHOCTEH P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 NunuBunyanpHas
COLMAIIBHOTO U KYJIBTYPHOTO P 4, Temn 4.1, 4.2, 4.3,4.4, 4.5, 4.6, | camocTosTelIbHas
KOHTEKCTa 4.711-0/c,4.8,4.9,4.10,4.11 paborta
PS5, Temnr 5.1,5.2 [IpencraBnenue
P1,Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | pe3ynbTaToB
1.6 IPAKTUYECKUX
P2, Temw 2.1,2.2,2.3,2.4,2.511-0/c, | pabor
2.6 3amura
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 TBOPYECKUX pabOT
P 4, Temn1 4.1,4.2,4.3,4.4,4)5, 4.6, | 3amura
4.711-0/c,4.8,4.9,4.10,4.11 VH]IUBUYyAJIbHBIX
P 5, Temnr 5.1,5.2 MIPOEKTOB
P 6, Temsnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | KonrponbHas
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
P7 Temer 7.1,7.2,7.3,7.4,7.5,7.6, | Bemmonnenne
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, DK3aMEHALIMOHHBIX
7.12,7.13,7.14,7.15,7.16, 7.17 3aJaHuM
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6
P 14, Temn 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,9.495
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, Temnr 12.1,12.2,12.3
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 06 IIposiBisiTH P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
rpakaaHcKo-maTpuoTHueckyro | 1.6 YcTHBIN ompoc
MO3UIUIO, IEMOHCTPUPOBAThH P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Maremarudeckui
OCO3HAHHOEC ITOBEACHHC Ha 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JHUKTAHT
OCHOBE TPaJIUIIMOHHBIX P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6, | UHnuBuayaibHas
ob1ieuenoBeyeckux nennocrein | 7.7 I1-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, CaMOCTOATENbHAS
7.12,7.13,7.14,7.15,7.16, 7.17 pabota
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpencraBnenue
P 14, Temnr 14.1, 14.2, 14.3, 14.4, | pe3ynbTaToB
14.5 IT-o/c, 14.6 NPaKTUYECKUX
pabort
3amura

TBOPYECKUX padOT
3amura
WHINBUIYATbHBIX
POEKTOB
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KonTponbHas

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, 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 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 IT-o/c, 13.6

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

paborta
Brimonnenue
9K3aMEHAI[MOHHBIX
3aJaHUuN
OK 07 CopeticTBOBaTh P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, TectupoBanue
COXPaHEHHUIO OKpYKaroIIei 15,16 VYcTHBIN onpoc
CpEeIbL, PeCypcocOepeKeHHIO, P2, Temnt 2.1,2.2,2.3,2.4,2.51I- MaremaTuueckui
3¢ peKTUBHO NEHCTBOBATH B o/c, 2.6 IIUKTAHT
YpE3BbIUANHBIX CUTYALUSX. P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4 NupuBunyanbHas
P4, Teme14.1,4.2,4.3,4.4,4.5,4.6, | camocTosTelIbHAas
4.7I1-0/c,4.8,4.9, 4.10,4.11 paborta
P5, Temer 5.1,5.2 [IpencraBnenue
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yiabTaToB
6.7 I1-o/c, 6.8, 6.9, 6.10 Il-o/c, 6.11 MIPaKTUYECKHUX
P7,Temnt 7.1,7.2,7.3,7.4,7.5,7.6, | pabot
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 3amura

TBOPYECKUX padboT
3amura
WHIUBUTYAJIbHBIX
IIPOEKTOB
Kontponbnas
pabora
Brinosinenue
3K3aMEHAIIMOHHBIX
3aJaHuN

(OeHeBa Jlapuca
MwnxannoBHa

Noanncano undposom NOANUCHIO:

Qenesa Jlapnca MuxannoBHa
HaTta: 2024.11.14 13:58:21 +03'00"
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