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1. TACHOPT PABOYEW IPOTI'PAMMBI OBIIIEOBPA3OBATEJBLHON
JUCHUIIVIMHBI «<MATEMATHUKA»
1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

Pabouas mporpamma paspaboTaHa B COOTBETCTBHH C (eiepajbHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHbIM CTaHIAPTOM CpeaHero obuiero odpa3zoBaHus (YTB. IPUKAa30M MUHHCTEPCTBA
obpazoBanust u Hayku PD or 17.05.2012r. Ne 413 (c u3MEHEHUSIMH U JOMOJHEHUSAMH)) U
dbenepanbHOl 00pa3oBaTEIbHON MPOrPaMMON CpeIHero ooOIero oopazoBanus (yTB. MPUKA30M
MUHUCTepcTBa mpoceemenuss PO ot 18.05.2023 Ne371), ¢ yuerom denepanpHOl paboueit
IporpaMMbl  cpefHero oOmiero o6pa3oBaHus MO gucHumuinHe «MaremaTuka» (0a30BbIif
YPOBEHb),  pEeKOMeHI0BaHHOH denepalbHBIM TOCYJAPCTBEHHBIM OIOKETHBIM HAayYHBIM
yupexenueM «UWHCTUTYT cTparteruu pas3BuUTHs oOpa3oBaHus Poccuiickoil akameMuu
oOpa3oBaHus», TNpUMEpHOW pabodell mporpaMmbl  0OOIIEO0Opa30BATEIHHONW AHCIUATLIMHBI
«MaremaTtuka» s npodeccrHoHanbHbIX 00pa3oBarenbHbIx opranm3anuii mus YITIC 43.00.00
(43.02.16), pexomengoBanHoir @®I'BOY MAIIO «MHCTUTYT pa3BUTHA TPOPECCHOHATHLHOTO
oOpazoBanus» (yrBepxkaeHa Ha 3aceganuu CoBeTa IO OLEHKE COAEP)KAHHUA U KauecTBa
NPUMEPHBIX pabodnx MmporpamMM o0I11eo0pa3oBaTebHOTO U COUATBLHO-TYMAHUTAPHOTO ITUKIIOB
cpenHero npodeccuoHaabHOTro 00pazoBanus (mpotokod ot 30.11.2022r. Nel4)).

Pabouas mporpamma o6111e00pa3oBaTeNbHON TUCIUIUIMHBI SBJISETCS 4aCThiI0 OCHOBHOM
npodeccuoHansHOM oOpazoBaTenbHONM mporpamMmbl B cooTtBerctBuu ¢ PI'OC CIIO mno
cnenuanbHoctd 09.02.07 MHpopManmoHHbIe CHCTEMbl M IIPOrPAMMHMPOBAaHMe, BXOSIIEH B
ykpynHeHHyto rpynny 09.00.00 UadgopMmaTuka 1 BBIYHCIUTEIbHAA TEXHUKA.

Pabouas mporpamma o01m1e00pa3oBaTeIbHON JAUCIUIUIMHBL MOXKET OBITH MCIOJIB30BaHA
IpyruMu  00pa3oBaTeNbHBIMH  YUPESKICHUSIMU TMPOPECCHOHANBHOTO M JOMOJHUTEIHHOTO
00pa3zoBaHus, peaTu3yOIUMHI 00pa30BaTEIbHYIO IPOrpaMMy CPEAHETo 001Iero 00pa3oBaHusl.

1.2. MecTo IMCHUILUIMHBI B CTPYKTYpe NpogecCHOHAILHON 00pa3oBaTe/IbHON MPOrpaMMbl
CIIO: nucuuIuiMHa BXOAUT B 00mieo0pa3oBaTenbHbli LUK, SBISETCA NPOQUIBHON, H3yyaeTcs Ha
yriayOJIeHHOM ypOBHE.

1.3. llesn U niiaHupyeMble pe3yabTaThl OCBOCHHS AUCIUIIIHHBI:

1.3.1. Heab aucuunjiuHbl

CogepxaHue TMporpaMMbl — 001Ie00Opa3oBaTeNbHON  JUCHUIUIMHBI  «MaremaTuka
HaIpaBJIE€HO Ha JOCTHIKEHUE PE3YNIbTATOB €€ M3Yy4YEeHHsS B COOTBETCTBUU ¢ TpeboaHusiMu OI'OC
COO c yueroMm npodeccronanbHoit HarpasaeHHocTH PI'OC CIIO.

[TpropuTETHEIMHU TIENIIMU OOYYEHUSI MaTEMaTHKE Ha YTITyOJIEHHOM YPOBHE SIBISFOTCS:

dopMHEpoBaHHE EHTPATBHBIX  MAaTEMAaTHYECKMX TMOHATHH  (YMCIO, BEIMYUHA,
reoMerpuueckas (Qurypa, MepeMeHHas, BEPOSTHOCTh, (GYHKIUS, MPOU3BOAHAS, WHTErpan),
00eCTIeYnBaOIIUX IMPEEMCTBEHHOCTh W TIEPCIEKTHBHOCTh MaTeMaTHUECKOro 00pa30BaHUs
o0yJaromuxcs;

NOJIBEJIEHNE O0y4arouIMXcs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3H
MaTEeMaTHKUd U OKPYKAOIIEro MHpa, MOHUMAHHIO MaTeMaTHKH KaK YacTd OO0IIed KyIbTyphI
YeJI0BEYECTBA;

pa3sBUTHE  MHTEIUIEKTYAIbHBIX W TBOPYECKHUX  CIIOCOOHOCTEH  oOydaromiuxcs,
MIO03HABATENBHOW aKTUBHOCTH, HCCIIEIOBATEICKUX YMEHHH, KDUTHYHOCTH MBIIUICHUS, HHTEpeca
K U3YYCHHUIO MAaTEMaTUKU;

dbopmupoBanue  (QYHKIIMOHAIBHOM  MaTeMaTH4YeCKOW  TPaMOTHOCTH:  yMEHUs
pacro3HaBaTh MaTeMaTHYECKHE aCTEKTHl B PEANBbHBIX )KHU3HEHHBIX CUTYaIllUsX W MPU U3YUCHHUH
Jpyrux y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEpHOCTEH, (opMyIupoBaTh
UX Ha S3bIKE MAaTEeMAaTHKH W CO3JaBaTh MAaTEeMaTWYeCKHE MOJENH, MPHUMEHSITh OCBOCHHBIN
MaTeMaTHYeCKUN anmapat  JUig = pelICHHS MIPaKTUKO-OPHUEHTUPOBAHHBIX 3ajad,



HHTCPHNPCTUPOBATL U OLICHUBATDL IMMOJTYYCHHBIC PC3YJIbTAThI.

1.3.2. Ilaanupyemble pe3yJbTaTbl OCBOEHHUsI 00mIe00pa30BaTEJbHONH [IUCHUILIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Ocoboe 3HaueHme JUCUUIUTMHA UMeeT npH popmupoBanuu u pazsutuu OK u I1K.



OO01IMe KOMIETEHIIUU

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OO6uue
(JINYHOCTHBIE U METANPEAMETHBIE)

JucrurnianHapHbIe
(mpeametHsble pe3ynbTathl B coorBeTcTBUU ¢ PI'OC COO)

OK 01

Br16upath criocoOsr
pelIeHus 3a1aq
npoeCCUOHATLHON
JeSTSILHOCTH
MPUMEHUTEIIBHO

K pa3IM9IHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpyAy, OCO3HAaHHE LIEHHOCTHU
MacTepcTBa, TPYI0I00ue;

- TOTOBHOCTh K  AaKTUBHOM  JICSITEIILHOCTHU
TEXHOJIOTHYECKON U COLIMaIbHOW HAIMpPaBIEHHOCTH,

CHOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO A€ATEIbHOCTS;
- MHTEpEC K Ppa3JInYHbIM chepam
npodeccuoHaNbHOM NesTeNbHOCTH,

OBnanenue YHHUBEPCAITbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO dbopMynupoBath u
aKTyaJIM3upoOBaTh MpPOOJIEMy, paccMaTpHUBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYIICCTBEHHBIH NPU3HAK WM
OCHOBaHHUs [UIS CpaBHEHUs, KiIacCU(DUKAIUU |
0000IIICHHS;

- ompeneNnsTh IENU  JIeATeIHLHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B
paccMaTpUBAEMbIX SIBJICHHSX;

- BHOCUTh KOPPEKTHBBI B JICATEIILHOCTh, OIICHUBATh
COOTBETCTBHE PE3YJIbTATOB IICNISAM, OIICHHUBAThH
PHUCKH MTOCIIEACTBUH JIEATSILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILICHHE MPH PCIICHUH
KU3HEHHBIX TIPOOIEM

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIQJICTh HaBbIKAMHU Y4EOHO-HUCCIEA0BATEIbCKON 1

3aJaBaTb

- BJaJETh METOJAMHU JI0Ka3aTeJIbCTB, AITOPUTMAMU PEIICHUS 337ad; YMEHUE
(GopMyIMpOBaTh OIpPENENEHUs,, AaKCHUOMBI M TEOpPEMbI, IPUMEHATh HX,
IIPOBOJUTH JTOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PELLICHUS 3a/1ay;

- YMETh OIEPUPOBATh MOHATUSAMU: CTEIEHb YMCIA, JIorapu(dM Yucia; yMeHHUe
BBIIIOJIHATh BBIYMUCICHUE 3HAYEHUW M MpeoOpa3oBaHUsl BbIPAXEHUH CO
CTeleHsIMM U JiorapupmMamu, mnpeoOpa3oBaHusi JIPOOHO-PALIMOHAIBHBIX
BBIPaKCHU;

- YMETb OIEpUpOBaTh IOHATHSAMH: PpalUOHAIBHBIC, HWPPALMOHAJIbHBIC,
[I0Ka3aTebHble, CTENEHHbIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA, X CUCTEMBI;

- yMEThb OIEpHpPOBATh MOHATHAMHU: (DYHKIUS, HENpepbiBHAS (QYHKIUS,
IIPOU3BO/IHAS, TEpBOOOpa3Hasi, ONpEJC/ICHHbIH HHTErpai; yMeTb HaXOJIUTh
MIPOU3BOJIHBIE AJIEMEHTAPHbBIX (DYHKLMH, UCTIONB3Yys CIPABOYHBIE MaTEpUAIbI;
UCCIIeIoBaTh B MPOCTEHIINX CilydasX (PyHKIMM Ha MOHOTOHHOCTb, HAXOJIUTh
HauOOJbIINE U HAaWMEHbIIME 3HAueHus QYHKIHUH; CTPOUTh Tpapuku
MHOTOYJIEHOB C HCIIOJIB30BAaHMEM alapara MaTeMaTH4YeCKOrO aHajau3a;
NPUMEHATh NPOU3BOJHYIO IMpPU pEUIeHUM 3a7ad Ha JBWKEHHUE; pellaTh
MPAKTUKO-OPUEHTHPOBAHHBIE 33Jayll Ha HauOONbIIME W HaWMEHbIIHUE
3HAYEHUs, HA HaX0XJAEHNUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMeTb ONEpHpOBATh MOHATUSAMM: palMOHalbHas (DYHKIMS, MMOKa3zaTelbHas
¢byHKIMS, CTEIEHHAas ¢byHKIMS, norapudmuyeckas byHKIHS,
TPUTOHOMETPUYECKHE (QYHKIUH, OOpaTHble (YHKIHMU; YMEHHE CTPOUTH
rpaduku W3y4eHHbIX (YHKIUH, HCIONB30BaTh TpaduKu NTpPH HU3YUYEHUU
MPOLIECCOB M 3aBUCHMOCTEW, NpU PEUIeHUH 3a1ad U3 JPYTUx Y4eOHbIX
MIPEIMETOB U 3a/1a4 U3 peaibHON )KU3HU; BBIpAXXaTh (POPMYJIaMU 3aBUCUMOCTH
MEX/1y BEJIMYUHAMM;

- YMETb pelaTh TEKCTOBbIE 3a/1a4l PAa3HBIX TUIOB (B TOM YHUCIIE HA MIPOLEHTHI,
JIOJIM W 4YacTH, Ha JBI)KEHUE, paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH,
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MPOEKTHOW JESATEIbHOCTH, HABBIKAMU pPa3peIICHUsI
mpooem;

- BBUBJIATH [PUYUHHO-CICICTBEHHBIC CBSI3H |
AKTYaJIU3UpOBATh 3a/lav4y, BbIABUTATH T'UIIOTC3Yy €€
pelieHus, HAXOJIUTh apryMEHTbI TSt
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUMU, 3a/1aBaTh
napameTpbl U KpUTEPHH PEIICHHS,;

- AQHAJIM3UPOBATH IIOJYUYCHHBIC B XOAC PCIICHUA
3a7a4d  PEe3yJbTaThl, KPUTUYECKH OIICHUBATh HX
JOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MEHCHHE B
HOBBIX YCJIOBHSIX;

- YMCTh NCPCHOCHUTL 3HAHUA B IIO3HABATCIIbHYIO U
MPaKTHYECKYIO 00J1aCTH KU3HEACATEIIbHOCTH;

- YMGTI) I/IHTGFpI/IpOBaTL 3HAHUIA H3 paSHLIX
MPEeIMETHBIX 001acTei;

- BbIABUT'ATHb HOBBIC niaeu, HpCI[JIaFaTI)
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;

u CIOCOOHOCTD 10, HCIIOJIL30BaHUS B

MMO3HABATENILHOM U COLMAIbHOM IMPaKTUKE

3aJaud W3 00JacTW YNpPAaBICHHUS JIMYHBIMH W CEeMEHHBIMH (pUHAHCAMM),
COCTaBIISITh BBIPAXKCHUS, YPAaBHEHUS, HEPABCHCTBA M X CUCTEMBI 110 YCIOBUIO
3aJ]auu, UCCIIC0BATh MOJYYCHHOE PEIICHNUE U OLCHUBAThH MPaBIONOJ00HOCTb
pE3yIIbTATOB;

- yYMETh OIIEpUPOBaTh MOHATHUSAMHU: CpEIHEE apuPMETHYECKOe, MeauaHa,
HauOoJbIIee M HAaWMEHBIIEE 3HAYCHHS, pa3Max, AWCIEPCHS, CTaHAapTHOE
OTKJIOHEHUE 4YHUCIIOBOrO Habopa; yMETh W3BJICKAaTh, HHTEPIPETUPOBATH
nH(OpMAILIHIO, TPEJICTABJICHHYI0 B TaOJMIAX, Ha JHarpaMMmax, rpadmukax,
OTPaXKAIOIIYI0 CBOWCTBA PEaJbHBIX IMPOIECCOB M SBICHHI, MPEICTABISATh
WH(OPMAIIHIO ¢ TTOMOMIBIO TAOHI] M TUArpaMM; UCCIIEAOBATh CTATUCTHYECKUE
JIAHHBIC, B TOM YHUCIIC C IPUMEHEHHUEM TpapUUECKUX METOJIOB H FJICKTPOHHBIX
CpPEACTB;

- YMETh OINEPUPOBATh MOHATHSIMH: CIyYallHBIH ONBIT U CIIydaifHOE COOBITHE,
BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMEHHUE BBIYHCISATH BEPOSITHOCTH C
WCIIOJIb30BAHUEM TPAPUUECKUX METOJIOB; IPUMEHITh (OPMYIIBI CIIOKEHUS U
YMHOXCHHSI BEPOSITHOCTEH, KOMOWHATOpHbIC (akTBl W (HOPMYIBI TIpU
pEIIeHUH 3a/1a4; OLIEHUBATh BEPOSITHOCTH PeaTbHBIX COOBITUI; 3HAKOMCTBO CO
CJIYYaiflHBIMH BEJIMYMHAMU; YMEHHUE TIPUBOIUTH IPUMEPHI MPOSIBICHHS 3aKOHA
OOJIBIINUX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETh ONEPUPOBATH MOHATHUSAMH: TOUYKA, MPsMasi, INIOCKOCTh, MPOCTPAHCTBO,
NIBYTPAHHBIA  YroJi, CKpEIIMBAIOIIMECs TpsMble, MapaljIeNbHOCTh U
MEePICHIUKYIISIPHOCTD MPSAMBIX M IUIOCKOCTEH, YroJl MEXIY MPSMBIMH, yTOJI
MEXAY MPSIMONW M TUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE MEXIy MPSIMBIMU, PACCTOSIHHEC MEXIY
IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh MPU PEUICHUH 33]1a4 U3Y4YEeHHbIE (DaKThI
U TEOpEeMbl IUTAHMMETPHH, YyMEHHE OIEHUBAaTh pa3Mepbl OOBEKTOB
OKPYKaIoIIero MUpa,

- YMeTh ONEPUPOBATH MOHSATHUSMHU: MHOTOTPAHHUK, CEYCHHE MHOTOTPAHHUKA,
Ky0, mapayienenumnea, npu3Ma, mupamuaa, Gurypa v moBEpXHOCTh BPAIICHHUS,
MWIMHIAP, KOHYyC, map, cdepa, cedeHUs (GUTypbl BpalleHUs, IUIOCKOCTb,
Kacaromasicss cepsl, TUIUHAPA, KOHYCA, TUIONIaAb TOBEPXHOCTH MUPAMU/IBL,
MPU3MBI, KOHYCa, MIIMHPA, IUIOMAb cheprl, 00beM Kyda, MPSIMOYTrOJIHbHOTO
napajuieNienuneaa, MUpaMuabl, TPU3MBL, UIUHAPA, KOHYyca, [Iapa; YMEHHe




n300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH BPALICHUS, X CEUECHHUS OT PYKH,
C MOMOILBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB; YMEHHUE
pacno3HaBaTb CHUMMETPUIO B  IIPOCTPAHCTBE; YMEHUE paclo3HAaBaTh
IIpaBWJIbHBIE MHOI'OTPAHHUKY;

- YMETh ONEpUPOBATH MOHSATHSIMH: JBH)KEHHE B IPOCTPAHCTBE, MOJ0OHbBIE
burypel B  TNPOCTPAHCTBE, MHCIOJIH30BAaTh  OTHOIIEGHHE  ILJIOLIAJCH
MOBEPXHOCTEN U 00HEMOB MOI00HBIX (PUTYp NP PELICHUH 3a7a4;

- YMETb BBIYUCIATH TN€OMETPUYECKHE BEIMYMHBI (AJIMHA, YTOJI, IUIOIIA[b,
00BbeM, MO OBEPXHOCTH ), UCTIOJIB3YsI U3yYeHHbIE (DOPMYIIBI U METOIbI;
- yYMEThb ONEpUPOBATH MOHATUSAMU: MPSAMOYroOjbHAs CHCTEMa KOOpPJMHAT,
KOOPAMHATBI TOUYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAJSIPHOE MPOU3BEACHUE,
yroJl MeXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha YUCIIO;
HaXOJUTh C MOMOIIBIO U3yYEHHBIX (HOPMYINI KOOPJIMHATHI CEPEeIMHbI OTPe3Ka,
paccTosiHuEe MEXY IBYMSI TOUKAMU;

- yMeTb BbIOMpaTh MOAXOASIIUN HM3YyYEHHBIH METOJ JUIsl pelIeHHus 3a7aud,
pacrno3HaBaTb MareMarudyeckue (akTbl U MaTeMaTHYeCKUE MOJEIU B
IOPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX, B MCKYCCTBE, yMEHHE MPUBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKUX  OTKPBITMM  POCCHMCKOM W MHPOBOH
MaTEMaTHUYECKON HAYKH.

- yMeThb ONEepUpoBaTh NOHATUSIMM: OIpPEAETICHHE, AaKCHOMa, TeopeMa,
CIIEJCTBUE,  CBOICTBO,  MPHU3HAK,  JOKa3aTeIbCTBO,  PABHOCUJIbHBIE
dbopmynupoBku; ymeHHe (HOpPMYyIUpPOBaTH OOpAaTHOE M TPOTHUBOIOIOKHOE
YTBEPXKACHUE, IPUBOJUTH NIPUMEPHI U KOHTPIPUMEPHI, UCIIOIb30BaTh METO.
MaTeMaTHYeCKOM WMHJIYKIUU; MPOBOJUTH JOKA3aTEJIbHBIE PacCyXIEHUs Mpu
pELIEeHNN 3a]1a4, OLICHUBATh JIOTHYECKYIO ITPAaBUIIBHOCTD PACCYKIACHUI;

- YMETh OIEpPUPOBaTh MOHATHUSAMU: MHOXKECTBO, MOJMHOXKECTBO, OIEpaliu
HaJ, MHOXXECTBaMH{; YMEHHME MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui ONMCaHUs peajbHbIX MPOLECCOB U SIBICHUN MPHU PELISHUH 3ajad,
B TOM YHCJIE U3 APYTUX y4eOHBIX MPEIMETOB;

- YMeTh OINEepUpOBaTh MOHATUAMU: Ipad, CBA3HBIN TIpad, AepeBo, LUK, rpad
Ha TIUIOCKOCTHM; YMEHHE 3a/aBaTh M ONKMCHIBaTh TIpadbl pPasInYHBIMU
croco0aMu; UCIOJIb30BaTh Ipadbl IPU PELISHUH 3a/1aY;

- yMeTh CBOOOJHO ONEpPUPOBATh NOHATHSAMH: COYETaHHE, NEepPECTaHOBKA,




YUCIO COYETAHMH, YHCIO TepecTaHoBOK; OumHOM HploTOHAa; yMmeHue
MPUMEHSATh KOMOMHATOPHBIE (DAKTHI U PACCYXKACHUS IS pEIICHUS 3a/1a4;
-yMETb OIIEpPUPOBATh MOHATUSAMU: HATYpalIbHOE YHUCIIO, LIEJI0€ YHUCIIO0, OCTATOK
[0 MOJIYJIO0, PAllMOHAIBHOE YHUCIIO, HUPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJbHbIX, LEJIbIX, PAlMOHAJIBHBIX, JIEHCTBUTENBHBIX 4YHCEN; yMEHHUE
WCIOJb30BATh MPHU3HAKH JEIMMOCTH, HAMMEHBIIMHA OOIUI JAeIuTenh |
HauMeHbllee obliee KpaTHoe, aiaropuT™ EBknmaa npu pemieHuM 3ajaad;
3HaKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMHI CUCTEMaMH CUUCIICHHST,

- YME€Th CBOOO/IHO ONEpPUPOBATh NOHATHAMM: CTEIIEHb C LIEJIbIM ITOKa3aTeleM,
KOpEeHb HATypaJbHOW CTENEHH, CTENEeHb C PpAlMOHAIBHBIM II0Ka3aTeleM,
CTENEeHb C JEHCTBUTEIbHBIM (BELIECTBEHHBIM) IIOKa3aTeleM, Jorapudm
qHcia, CHHYC, KOCHHYC M TAaHT€HC ITPOU3BOJILHOTO YHCIIA;

- yMeTb  ONEpUpOBaTh  MOHATUAMHU:  TOXIECTBO,  TOXJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUH U
HEpaBEHCTB, PAaBHOCUJIBHOCTb  YpPaBHEHMH, HEPABEHCTB U  CHCTEM,
panroHaIbHbIE, UppalOHATIBHEIE, MOKa3aTeJbHbIE, CTETICHHBIE,
norapuMHUUECKUe, TPUTOHOMETPUYECKHE YPaBHEHHUS, HEpaBEHCTBA U
CHCTEMBI; YMEHHE pEIIaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C ITOMOIIBIO
pa3NUYHBIX MPUEMOB; pellaTb YpPaBHEHMs, HEPAaBEHCTBA U CHCTEMBI C
napaMeTpoM; MIPUMEHSITh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUTSl pEIICHUS
MaTeMaTHYeCKUX 3a/1ad M 3a/la4 U3 pa3IMyHbIX 00jacTell HayKu U peabHON
KHU3HH;

-yMeTb CBOOOJIHO ONEpUpOBaTh MOHATUSAMH: rpaduk (yHKIHMM, oOpaTHas
¢GbyHKIMsA, KoMmmo3uuusa GYHKUUH, JuHEHHass (yHKUMA, KBaJapaTUyHas
¢byHKIMsA, cTeneHHas QyHKIUS ¢ HeJbIM [ToKa3aTeleM, TPUTOHOMETPUYECKHe
¢yHKIIMM, OOpaTHbIE TPUTOHOMETpUYECKHEe (YHKIUHU, IOKa3aTellbHas U
norapupmuyueckas yHKINUU; YMEHHE CTPOUTh I'pauKu QYHKIUH, BBITOIHAT
npeoOpa3oBaHus rpadukoB GyHKINH;

YMEHHUE HCIONb30BaTh Tpapukd (GYHKIMN Ui W3YYeHHs NPOLECCOB H
3aBHCUMOCTEH TpPH PEUICHWW 3a1ad W3 APYruX y4eOHBIX MPEIMETOB U W3
peanbHOMN )KU3HU; BBIpakaTh (OpMyJIaMHU 3aBUCUMOCTH MEK/Y BEIIMYMHAMU;
yMEeHHE CBOOONHO  OINMEpPHPOBaTh MOHATHUSIMH: YETHOCTh  (DYHKIIHH,
NEPUOJIMYHOCTh  (DYHKIIMM, OTrPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb




¢byHKIMH, 3KcTpeMyM (yHKIMM, HauOojbllee M HAMMEHbIICE 3HAYCHHS
(GyHKINU Ha IPOMEKYTKE; YMEHHE IPOBOJAUTDH UCCIIEIOBaHUE (DYHKIINU;
YMEHHE HCIONb30BaTh cBoWcTBa M Tpadukn (yHKUMH A penieHus
ypaBHEHMI, HEPaBEHCTB M 33Jad C [apamMeTpaMmu; H300paxarb Ha
KOOPJIMHATHOH IIIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHH, HEPABEHCTB U HX
CHCTEM;

- yMeTb CBOOOJHO ONEPHPOBATH MOHSATHAMH: IOCIEAOBATEIbHOCTD,
apupMeTHUecKasi TPOTpPeccusi, TeOMETpPHUYECKas Mporpeccus, OECKOHEYHO
yOBIBaromas reoMeTpudecKkas IPOTPECCHS; yMeHHE 3a7aBaTh
MOCTIeIOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

- YMETh OIEpUPOBATh IMOHATHSIMHU: HENPEPHIBHOCTh (QYHKIMH, ACHMITOTHI
rpadpuka  QyHKOMHM, TepBas W BTOpas  NPOM3BOAHAA  (YHKIIHUH,
TEOMETPUYECKU M (U3NYECKUI CMBICI TPOHM3BOIHOM, NepBOOOpasHasi,
OTIpeIeICHHBI MHTETPal, YMEHHE HAXOAWTh aCHMIITOTHI rpaduka QpyHKINH;
YMEHHE BBIYHUCIATH IPOU3BOJIHBIE CYMMBI, INPOU3BEACHHS, YaCTHOTO U
KOMIO3ULIMU (YHKIUH, HAXOAWTh YpaBHEHUE KacaTeJbHOW K rpaduky
GbyHKIIY;

YMEHHE WCIIOJIb30BaTh TPOU3BOJHYIO ISl HCCIeNOBaHUsA (YHKIHH, IS
HaXO0XKJICHHUS HaWIy4lIero pelieHrs B MPUKIIAJHBIX, B TOM YHCIIE COLHAIbHO-
HSKOHOMHYECKMX M (U3WYECKHX 3ajadax, JJIs ONpEAeNCHHS CKOPOCTH U
YCKOPEHUs; HAXOAWUTh IUIOMAAN U 00BeMbl (UTYp C MOMOILIBIO HHTErpaja;
MPUBOANTH TIPUMEPHl MAaTEMATHYECKOTO MOJCITUPOBAHHUS C ITOMOIIBIO
Qg depeHIManbHbIX YpaBHEHUH;

- YMeTh OIEPHPOBATH TMOHITHAMHU: KOMIUIEKCHOE YHCIIO, CONPSIKCHHBIE
KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT KOMIUIEKCHOro 4Hcia, (opma
3alUCH  KOMIUIEKCHBIX YHCeNl (TeOMEeTpUYecKas, TPUTOHOMETPUYECKass W
anreOpanyeckas); yYMETb MpPOU3BOAUTH apudmMeTHueckue JeHcTBUA C
KOMIUIEKCHBIMH ~ YHCIIAMH;  TIPUBOJIUTH  TIPUMEPHI  HCIIOJIb30BAHHUS
KOMIUIEKCHBIX YHUCEI;

- yMeThb CBOOOIHO OIEPUPOBATH MOHATHUSAMH: CpeIHee aphuPMeTHIEeCKOoe,
Me/auaHa, HauOosblllee M HauMEHbIee 3HAueHHs, pa3Mmax, JucIepcus,
CTaHJApTHOE OTKJIOHEHHWE /IS ONMUCAHWS YHCIOBBIX JaHHBIX; yMEHHE
UCCIIEIOBaTh CTATHUCTUYECKHE JaHHble, B TOM 4YHCIE C TPUMEHEHUEM




rpadM4ecKux METOAOB U 3JEKTPOHHBIX CPEICTB; I'paMuecKu HCCIIENOBaTh
COBMECTHBIE HAOJIOJEHUS C MOMOIIBIO JUAarpaMM PacCeHBAaHUS U JTUHEHHOM
perpeccuy;

- YMETb HaXOAWUTh BEPOSTHOCTH COOBITUH C HMCIIOIB30BAaHHEM TpapruecCKuX
METOIOB; IPUMEHATH Ul pellieHus 3a7ad (GOpMyJibl CIOKEHHUSI 1 YMHOKEHUS
BEpOSATHOCTEH, (opmyny monHON BepostHOCTH, (opmyny bepHysm,
KOMOMHATOpHbIE (aKkTbl U (HOPMYJbl; OLIEHUBATh BEPOATHOCTH PEAIbHBIX
COOBITHH; yMEHHE ONEepUpOBaTh MOHATUSMH: CllydyailHas BEJIMYMHA,
pacnpeelieHue BEpPOATHOCTEH, MaTeMaTHYeCKOe OKUIAHWE, JUCIEpCUs U
CTaHJApTHOE OTKJIOHEHHE CIyYailiHOW BENIWYHHBI, QYHKIIUU PACTIPEICICHUS U
IUIOTHOCTH PaBHOMEPHOTO, IIOKA3aTEIIbHOIO U HOPMAJIbHOTO PacIpeeIICHUN;
YMEHHUE HCIOJb30BaTh CBOWCTBA HM3YYEHHBIX PACHPENCICHUN I PELICHUS
3aa4; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEN, METO/bI
BBIOOPOYHBIX HCCIIEOBAaHUM; yMEHHE MPUBOAUTH IMPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIIMX YMCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMeTh CBOOOJHO OIEPHPOBATH MOHSATHAMHU: TOYKA, TNPsSMasi, TIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUM YIroJl, ABYTPAHHBIN yroJI, TPEXTPaHHbII
YToJ, IIEPECEKArOUIUecs, NapaulelbHble W CKPEUIMBAIOUIMECS IIPAMBIE,
MapajuIeIbHOCTD U NMEPIEHAUKYISAPHOCTD NPSAMBIX U IIJIOCKOCTEH, YTOJl MEXKIY
MPSIMBIMH, YIOJl MEXAY IPSIMOW M IUIOCKOCTBIO, YTOJ MEXY INIOCKOCTSIMHU;
YMEHHUE HCIOJIb30BaTh MPU PEIIEHUM 3a/1a4 M3Y4YEeHHBbIE (DAKTBI U TEOPEMBI
IUIAaHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 0ObEKTOB B OKPYKAIOILIEM MHPE;
YMEHUE ONEPUPOBATH MOHATUAMU: MHOIOTPAHHUK, CEUEHHE MHOTOIDAaHHHUKA,
MpaBWIbHBIII MHOTOIPaHHUK, NpU3Ma, NUpaMuaa, (Gurypa U MOBEPXHOCTh
BpallleHHs], IUIUHIP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHyCa W LWIMHJIPA, MapajulebHble OCH WJIM OCHOBAaHUIO, CEYEHHUE IIapa,
IUIOCKOCTh, Kacaromasicsi cdepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUThH
CeUeHHWE MHOTOIpaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (UIYpEl U
IIOBEPXHOCTHU BPALLEHHUS, UX CEUECHHUs], B TOM YHUCJIE C IOMOIIBIO MIEKTPOHHBIX
CpPEICTB; yMEHHWE TMPUMEHATh CBOWMCTBA  TeoMeTpuyeckux  uryp,
CaMOCTOSITENIbHO ~ (OPMYJIMPOBATh  OMNpEIENIEHUs  HM3y4aeMbIX  Quryp,
BBIIBUTATh TUIOTE3bl O CBOICTBaX M NpU3HAKAX TEOMETPUYECKHX QUTyp,
00OCHOBBIBAaTh HJIM OIPOBEPraTh HX; YMEHHME MPOBOJIUTH KIACCHU(PHUKAIHIO




buryp 1O  pa3sNMYHBIM  [PU3HAKAM,  BBINOJHATH  HEOOXOJUMBIE
JIOTIOJIHUTEJIbHBIE TIOCTPOEHUS;

- yMeTb CBOOOJHO OIEPUPOBATh HOHATHAMM: IIOLIAJb (UIYphl, 00BEM
(Gurypsl, BeIUYMHA yIJa, PACCTOSHUE OT TOYKU /O IUIOCKOCTH, PAaCCTOSHHE
MEXIy IHPSMBIMH, PAacCTOSIHME MEXAY IJIOCKOCTSAMHU, IIoumans chepsl,
IUTIOIIAb TTOBEPXHOCTH MUPAMUJIbI, PU3MBI, KOHYCA, IIMJIUHIPa, 00beM Ky0a,
IPSIMOYTOJIBHOTO Napajiesienunea, MMpaMuibl, IPU3MBbI, IIUINHIPA, KOHYCA,
1rapa; yMeHrue HaXoJIuTh OTHOIIEHHE 00BEMOB OJOOHBIX (QUTYD;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSMHU: JBHKEHHE, IapaulebHbIN
IIEPEHOC, CHMMETPHUsl Ha IUIOCKOCTM U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoA00Us, MOJOOHbBIE PUIYPBI; YMEHHE paclio3HaBaTh PaBHbIC
U TmonoOHbIe (UTYpPHI, B TOM YHCIIE B NPHUPOJE, UCKYCCTBE, APXUTEKTYpE;
YMEHHE  HCHOJb30BaTb  I'€OMETPUUYECKHUE OTHOILUECHMS,  HAXOJUTb
reOMETPUUYECKUE BEIMYMHBI (JJIMHA, YToJl, IJIOLaAb, 00bEeM) IpPU pEIIeHUU
3aJa4 U3 ApYrux y4eOHbIX IPEIMETOB U U3 peabHOMN JKU3HU;

- yMeTb CBOOOJHO OIEPUPOBaTh MOHATUSAMHU: MPSIMOYTOJIbHAsL CHUCTEMA
KOOpJAWHAT, BEKTOP, KOOpPAMHATHI TOYKH, KOOPAWHATBHI BEKTOpPa, CyMMa
BEKTOPOB, IPOU3BE/ICHIE BEKTOPA HA YUCIIO, PA3JI0KEHUE BEKTOpa 10 Oas3ucy,
CKaJsIpHOE IPOMU3BEACHHME, BEKTOPHOE MPOU3BENCHUE, YOI  MEXAY
BEKTOpaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIM M KOOPAUHATHBIA METOM AJIs
peleHusl TeOMETPUYECKMX 3aJad M 3a1ad JPYrux Yy4deOHBIX MpPEIMETOB;
ONEpUpPOBaTh MOHATUSAMU: MaTpuua 2x2, ONpEeAeNuTeNb  MaTpPHULbL,
TE€OMETPUUYECKUIN CMBICT ONPENETUTENS;

- YMeTb MOJEIMPOBATh peajlbHble CUTyallUd Ha S3bIKE MAaTeMAaTUKH;
COCTaBJIATh BBIPAKECHUS, YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJa4u, UCCIIEA0BaThb IMOCTPOCHHBIE MOJEIU C MCIOJIb30BaHMEM almapara
anreOpbl,  WMHTEPHOPETUPOBATh  MOJYYEHHBIM  pe3yibTaT; CTPOMTH
MaTeMaTHYeCKUe MOJIETN C MOMOIIBI0 T€OMETPUYECKUX MOHATHI U BEJTUYMH,
pemars  CBA3aHHBIE C HHUMH  IPAKTUYECKHE  3aJauyd;  COCTaBIATH
BEPOSATHOCTHYIO MOJIEJIb M HWHTEPIPETUPOBATh TMOJYYEHHBIH pe3yJbTaT;
pelare NpUKIagHble 33Ja4d CPEACTBAMM MATEMAaTHUECKOTO aHalIu3a, B TOM
qHCIIe COLMATbHO-2KOHOMUYECKOTO U (PU3UYECKOTO XapaKTepa;

- YyMEHHUE BHIOMpATh MOAXOJSAIIMNA METOJ JUIsl PelIeHMs 3alayd; MOHWMaHHe




3HaYMMOCTH MAaTEMAaTUKU B M3YYEHUU MPUPOJHBIX M  OOLIECTBEHHBIX
IIPOLIECCOB M SBJICHUM; YMEHHE paclo3HAaBaThb IIPOSIBICHUE 3aKOHOB
MaTEeMaTUKU B MCKYCCTBE, YMEHHME IPHUBOJUTH IIPUMEPbl MATEMaTHYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MAaTEMaTUYECKON HAyKU

OK 02
Ucnonb3oBars
COBPEMEHHBIC CPE/ICTBA
MOWCKA, aHAJIHM3a U
HUHTEPIpPETAINN
uHpOpMaLUU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccHoHATEHOM
JeSTEIbHOCTH

B o6macTu IEeHHOCTH HAYYHOTO ITO3HAHUS:
-copMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAayKu H OOIIECTBEHHOW IPAKTHKH,
OCHOBaHHOTO Ha JIMajiore KYJBTYP,
CIIOCOOCTBYIOMIETO OCO3HAHWIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MHDE;

- COBEPUIEHCTBOBAHHUE SI3bIKOBOM M YMTATEIbCKOMN
KYJbTYpbl KaK CpeJCTBa B3aUMOJCHCTBUSI MEKIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTH HAYYHOM JESATENIbHOCTH,

FOTOBHOCTh ~ OCYHIECTBJIATb  IPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JEATENBHOCTD
WHIUBUAYAJIBHO U B TPYyIIIE.

OBnanenne YHHUBEPCAIbHBIMU y4eOHBIMU

MO03HABATEIbHBIMA JICHCTBUSIMH:

B) paboTa ¢ uHpopmaueil:

- BJIQJIETh HAaBBIKAMH TMOJyYeHHsI WH(POpPMAINU U3
UCTOYHHUKOB PpA3HbIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIIATH ITOKCK, aHATHN3, CUCTEMATU3AINIO U
MHTEpHpEeTalni0 HHPOPMALUU PA3IMYHBIX BHUJIOB
1 (GOopM Ipe/ICTaBICHNUS;

- co3JaBaTh TEKCThl B Pa3IMYHBIX (hopmaTax c
yU4eTOM Ha3HaueHWss WHQPOpMAIMH M IEIeBOM
ayAUTOpUH, BbIOUMpas ONTHUMAJIBHYIO (QopMmy
MIPEJICTaBIICHNS U BU3yaTH3aIlN;

- OLEHHUBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTb
uHpOpMAINK, €€ COOTBETCTBHE TIIPABOBBEIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- YMETh ONEPUPOBATh MOHATHAMH: pallMOHAIbHAS (QYHKIUS, OKa3aTeIbHAs
byHKIHA, CTEIEHHas GbyHKIHA, JorapupmMuIecKas byHKIHS,
TPUTOHOMETpUYecKue (yHKIHHM, oOpaTHble (YHKIHMH; yMEHHE CTPOHUTH
rpaduKyd M3Y4eHHBIX (YHKIHH, HWCHOJB30BaTh TpadUKUd TMPH H3yYCHHU
IPOILIECCOB M 3aBHCUMOCTEH, NpPU PEIICHWH 3aJad U3 JAPYTUX Y4eOHBIX

MpeIMETOB M 33Jady U3 peallbHOM JKU3HM; BbIpaXarb (opMmynamu
3aBUCUMOCTH MEXIY BEIUYUHAMU;

- yMeTb OIEpUpPOBaTh  MOHATUSAMHU:  TOXKIECTBO, TOXKIACCTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YypaBHEHHH U
HEPABEHCTB, pPAaBHOCWIBHOCTb YPaBHEHHUW, HEPAaBEHCTB U  CHUCTEM,
paluoOHaIbHbIE, UpPpaLMOHAJIBHEIC, [IOKa3aTeIIbHbIE, CTEIICHHBIE,
jgorapuMuyecKkue, TPUTOHOMETPUUYECKUE YpPAaBHEHHUS, HEPABEHCTBA W

CHCTEMBI; YMETh pelllaTh ypaBHEHMs, HEPABEHCTBA M CUCTEMBI C MOMOIIBIO
pa3NMYHBIX TPHEMOB; peIlaTh YpaBHEHWS, HEPABEHCTBA M CHUCTEMBI C
napaMeTpoM; MpPHUMEHATh YPAaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI s
peleHusi MaTeMaTHIeCKUX 3aJad M 3a]ad M3 Pa3InIHbIX 00JIacTei HAyKU H
pealbHOM KU3HU;

- yMeThb CBOOOJHO OIEPHPOBATH TOHATHSIMHU: JBUKCHUE, MapajuIeIbHBINA
NIEPEHOC, CUMMETpHUsl Ha IIJIOCKOCTM M B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue M0100UsI, MOA00HBIE GUTYPBI; YMETh paclo3HaBaTh PaBHbIE
U NoJ00HBIE (UTYphl, B TOM 4YHCJE B NMPHUPOJE, UCKYCCTBE, apXUTEKTYPE;
YMETh UCTIONIB30BAaTh  TEOMETPUYECKHE OTHOIICHWsSI,  HAXOIUTh
reOMETPHUECKUE BEIMYMHBI (UIMHA, YTOJl, TUIOaab, 00BbeM) MPU pPelIeHUN
3a7a4 U3 IPYrux YYeOHBIX MPEIMETOB U U3 PEaTbHOM KU3HU




- HUCIIOJIB30BAaTh CPEICTBA MH(YOPMAIMOHHBIX W
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B peiCHUN
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX u
OpPTraHU3alMOHHBIX  33a7ad C  COOJIIOJICHHEM
TpeOboBaHUI SPrOHOMHMKH, TEXHUKH
0€30IacHOCTH, THUTHEHBI, pecypcocOepeKeHus,
NOPaBOBBIX W OTHYECKUX  HOPM,  HOPM
nH()OPMAIMOHHON OE30MaCHOCTH;

- BJIQJIeTh HABBIKAMH DACIIO3HABAHUS W 3alUTHI
uHbopManuy, WHPOPMALMOHHON O0e30macHOCTH
JMYHOCTHU

OK 03

[ImanupoBats u
peann30BHIBATH
COOCTBEHHOE
npodeccuoHaEHOE U
JTUYHOCTHOE Pa3BUTHE,
MIPEAPUHIMATEITHCKYIO
JesITEeNLHOCTD B
npo¢eCcCuOHATBHON
cdepe, UCTIOTB30BATh
3HaHUA 10 NPABOBOM U
¢buHaHCOBOM
I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaITUSIX

B o0nactu 1yXOBHO-HPAaBCTBEHHOTO BOCTIMTAHUSI:

- chOpPMUPOBAHHOCTh HPABCTBEHHOTI'O CO3HAHUS,
ATHUYECKOI0 NTOBE/ICHNUS;

- CIIOCOOHOCTH OLIEHHWBATH CUTYAIUIO U MPUHUMATD
OCO3HaHHbIE  pELICHMUS, OpPUEHTHUPYSICh  Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHWE JHMYHOTO BKJIaJa B IOCTPOEHHUE
YCTONYMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSIM U
(unu) ApYyrUM YieHaM CeMbH, CO3JaHHI0 CEMBbU Ha
OCHOBE  OCO3HAaHHOI'O  TNPHMHATHS  LIEHHOCTEH
CEMEHHON >KM3HU B COOTBETCTBUHM C TPaAMIUSAMU
HaponoB Poccuu;

OBnageHue  yHUBEpCAIbHBIMU
JEACTBUSAMMU:

a) caMOOpraHu3aIus:

- CaAMOCTOSATEIBHO OCYLIECTBIISITh MO3HABATEIbHYIO
NeSTeNbHOCTh, BBISBISATH MPOOJIEMBbI, CTaBUTh U
¢dbopMynupoBaTh COOCTBEHHBIE 3aa4n B
00pa3oBaTeNbHON JEATENbHOCTH U KU3HEHHBIX
CUTYaIHsIX;

- CAMOCTOATEIBHO COCTABJIATH IIJIAH PELICHMS

PEryJIATUBHBIMUA

- yMeTh ONEpUPOBaTh MOHATHUSMH: palHMOHAIbHBIC, HWPPALMOHAIBHEIC,
MOKa3aTeNbHble, CTENEHHbIe, JIOrapu(MUYECKHe, TPUTOHOMETPUUECKHUE
ypaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEpUPOBATH MOHATHUSMH: MHOTOTPAaHHUK, CEYEHHUE MHOTOIPaHHUKA,
KyO, mapajuienenues, npusMa, mupamuia, Gurypa u moBepxXHOCTh BpaIICHUS,
LWINHAP, KOHYC, Iap, cdepa, ceyeHHs QGUIypbl BpaIleHUs, IUIOCKOCTH,
Kacatomasicsi chepsl, MUINHIPA, KOHYCA, TUIOMAAb MTOBEPXHOCTH IMHPAMUJIBI,
MPU3MBI, KOHYCa, IMINHJPA, MJI0MAas chepbl, 00beM Kyba, IpSIMOYTOJIbHOTO
napaiesienumnesia, THpaMHIbL, IPU3MBI, IIMHAPA, KOHYyca, IIapa; yMEHHUe
n300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH BPALICHUS, X CEUEHUS OT PYKH,
C TOMOMIBIO YEPTEKHBIX WHCTPYMEHTOB M DJEKTPOHHBIX CPEICTB; YMETh
pacrio3HaBaTb CHMMETPHUIO B  IPOCTPAHCTBE; YMEThb  pacloO3HaBaTh
MPaBUIILHBIE MHOTOTPAHHUKH;

- YMeTh OINEpPHpOBATh IMOHATHUAMU: MPSIMOYrojbHas CHCTEMa KOOPJIWHAT,
KOOpDAMHATHl  TOYKH, BEKTOp, KOOPIWMHATHI  BEKTOpAa, CKaJSIPHOE
MIPOU3BEICHUE, YroJd MEXIy BEKTOpaMH, CyMMa BEKTOPOB, NPOU3BEICHHE
BEKTOpa Ha YKCIIO; HAXOIUTh C TOMOIIBIO0 H3YYCHHBIX (HOPMYT KOOPAMHATHI
CepeIMHBI OTPE3Ka, PACCTOSIHUE MEX/Y ABYMS TOUKaMHU




IpoOJeMbl € Y4Y4eTOM HMEIOIIUXCS  PEeCcypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTECHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHIO
HIMPOKOM 3PYAMLIUU B Pa3HbIX OOJIACTSX 3HAHMHU,
MIOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBCHb;

0) CAMOKOHTPOJIb:

UCIOJb30BAaTh HpPUEMBbl pe(IeKCUr Uil OLECHKHU
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- YMETb OLEHUBaTb PUCKHM U CBOEBPEMEHHO
MIPUHUMATD PELLICHUS 110 UX CHUKECHMUIO;

B) SMOLIMOHAJIbHBIA MHTEJUIEKT, HpPEAIoararomui
c(hOpMUPOBAHHOCTD:

BHYTpPEHHEN MOTHBAIWH, BKJIIOYAIOLIEH
CTpEMJIEHME K JIOCTI)KEHHIO LEIu M YCHexy,
ONTHUMH3M, MHULIMATUBHOCTh, YMEHHE JI€CTBOBATD,
UCXOJS U3 CBOMX BO3MOKHOCTEH;

- SMIATHUH, BKJIIOYAIOLIeH CrOCOOHOCTh MOHUMATh
SMOILIMOHAIBHOE COCTOSTHUE IPYTUX, YUUTHIBATh €TI0
IIPU OCYIIECTBICHUN KOMMYHUKAIUH, CIIOCOOHOCTb
K COUYBCTBUIO U COTIEPEKUBAHMIO;

- COLIMATIBHBIX ~ HAaBBIKOB, BKJIFOYAIOIIUX
CIIOCOOHOCTh ~ BBICTpauMBaThb  OTHOLIEHHUS  C
IPYTUMH  JIIOJIbMH,  3a00THTbCS, MPOSBIATH
MHTEPEC U pa3peniaTb KOHQIUKTHI

OK 04

DddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaH/1e

FOTOBHOCTh K CaMOpPa3BUTHIO, CaAMOCTOATEIbHOCTH
Y CaMOOIIPEIETICHHIO;

-OBJIaJICHUE HaBBbIKAMU yueOHo-
HCCIIEIOBATENIBCKOW, MPOEKTHOW M  COLMAJIbHOMN
JEATEIIbHOCTH;

OBnazieHue yHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
JICACTBUSAMMU:

- YMETb ONEpUPOBATh MOHATHAMM: CIy4alHBIM ONBIT U CiydaiiHOe COOBITHE,
BEPOSTHOCTh CIy4YallHOrO COOBITHS; YMETb BBIUUCIATH BEPOSITHOCTH C
UCIOJIb30BAHUEM TPaPUUECKUX METOJIOB; IPUMEHATh (POPMYIIBI CIOKEHHUS U
YMHOXKEHUSI BEpOSATHOCTEH, KOMOHMHATOpHble (akThl U (QOpMyNIbl MpH
pellIeHNH 3a/1a4; OLICHUBATh BEPOSITHOCTH PEaTbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aiHBIMHM BEJIMYMHAMU; YMEHHE IPUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIINX YHCEJ B IPUPOAHBIX M OOIECTBEHHBIX SBJICHUSIX;




0) COBMECTHasI 1eATECIbHOCTD:

- TMOHUMATh W WCIONB30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ WHIMBUyaIbHOU PadOTHI;

- TNPUHUMATH 1M COBMECTHOH JIEATEIHHOCTH,
OpPraHHW30BBIBATh M KOOPJWHHUPOBATH JICHCTBHUS IO
€€ JOCTIDKCHHIO. COCTaBJATh IIaH JICHCTBHI,
pacnpeesiaTh POjd C YYeTOM MHCHHH YYaCTHHUKOB
00CYyXKIaTh pe3yJIbTaThl COBMECTHOM PaboTHI;

-  KOOpAUWHHUPOBATbL MW  BBIIOJHATDH pa60Ty B
YCIIOBUAX pCajibHOIO, BUPTYAJILHOT'O n
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;

- OCYHWCCTBJIATHL IMO3UTHBHOC  CTPATCTUYCCKOC

MOBE/ICHUE B PA3IUYHBIX CUTYalUsIX, MPOSBISATH
TBOPYECTBO U BOOOpAKEHUE, OBITh UHUITMATUBHBIM.
OBnaneHue yHHUBEpPCATbHBIMU  PETYJISATUBHBIMU
JICACTBUSAMMU:

I') IpuHATHE ce0s U IPYTUX JIIOJeH:

- MPUHUMATh MOTHBBI U aPTYMEHTBI JIPYTUX JFOJCH
MIPH aHAJIN3e Pe3yIbTaTOB ACSITENLHOCTH;

- MIpU3HABaTh CBOE MPABO M MPABO JAPYTUX JIOAEH
Ha OIINOKH;

- pa3BHBaTh CIOCOOHOCTH
MO3MIIMHU IPYTOT0 YeJIoBeKa

noHnMarb MHUp C

- YM€Th CBOOO/IHO ONEPUPOBATh NOHATUSAMMU: CTEIIEHb C LIEJIbIM [10Ka3aTelleM,
KOpPEHb HATypaJlbHOW CTENEHH, CTENEHb C PpAlMOHAIBHBIM IIOKa3aTeleM,
CTENEHb C JEHCTBUTEIbHBIM (BELIECTBEHHBIM) IIOKa3aTeleM, JOorapum
qHcia, CHHYC, KOCHHYC M TAaHT€HC ITPOU3BOJILHOTO YHCIIA;

- yMeThb CBOOOJHO OIEpUPOBATh MOHATUSAMH: Tpaduk (yHKIHH, oOpaTHas
GbyHKIMSA, KOMOO3MIMA (YHKUWH, JHHEHHass (YHKIHS, KBaJpaTHYHAs
GyHKLUsA, cTeneHHas QyHKIUS ¢ LHEeJbIM [T0Ka3aTeleM, TPUTOHOMETPUYECKHE
¢GbyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWHU, TIIOKa3aTeNbHAs |
norapupmuyueckas GyHKIHUU; YMETh CTPOUTh I'papUKu (PYHKUUH, BBHIIOIHATD
npeoOpa3oBaHus TpapuKOB (yHKIIHIA;

- yMeThb HCIOJb30BaTh TIpapukd (QYHKIMH A8 M3Y4EeHUs IPOLECCOB U
3aBHCUMOCTEH MpH PEUICHWW 33a/a4 W3 APYruX y4eOHBIX NPEIMETOB U U3
peanbHOM )KU3HU; BBIpakaTh (POpMyJIaMH 3aBUCUMOCTH MEKIY BEJIMYMHAMU;

- CBOOOJHO OMEpUpPOBATh MOHATHAMHU: YETHOCTh (DYHKIMH, MEPHOAUIHOCTD
(GYHKLIMH, OrpaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM
¢byHkuuM, HanOoJbIIee M HAaMMEHbIIIee 3HAYeHUs! QYHKIMUA HA TPOMEKYTKE;
YMETb MPOBOAMUTH UCCIIET0BaHUE (QYHKIINH;

- yYMeTh WCIIOJIb30BaTh CBOMCTBa W rpaduku GYHKOANA [0 peIIeHUs
yYpaBHEHMH, HEpaBEHCTB M 3ajJad C [apamMeTpaMu; H300paxaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PELICHUN YpaBHEHUH, HEPABEHCTB U UX
cucTeM

OK 05

OCyIIEeCTBIATh YCTHYIO U
[MICEMEHHYIO
KOMMYHHKAIIMIO Ha
FOCY1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
yueToM 0coOeHHOCTEN
COLIMAJIBHOTO U
KYJIBTYPHOI'O KOHTEKCTa

B o0nacTH 3¢cTeTHYECKOrO BOCIIUTAHHUS:

- DJCTETUYECKOE OTHOIIEHHE K MHpPY, BKIHOYas
ACTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOpPUYECTBAa, CIOpPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHHH;

- CIOCOOHOCTh BOCTIIPUHUMATh PA3TUYHBIE BHJIBI
WCKYCCTBa, TPAIUIIMA W TBOPUYECTBO CBOETO W
OpPYrUX  HapoJOB, OIIYIIATh 3MOIUOHAIBHOE
BO3JIEHCTBUE UCKYCCTBA;

- YOeKJEHHOCTh B 3HAUYUMOCTU JUISI TUYHOCTH H

- YMETb ONEpUpOBaTh MOHATUSAMU: CpeaHee apu(pMeTHUecKoe, MeJnaHa,
HauOosplllee M HaMMEHbIlee 3HAYEHMs, pa3Max, JUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE 4YHCIIOBOTO Habopa; yYMEHHE W3BJIE€KaTh, WHTEPIPETUPOBATH
uHpOpMaIMIO, TPEACTABICHHYI0 B TaOMuIax, Ha JuarpaMMax, rpadmukax,
OTPaXXAIOIYI0 CBOMCTBa pealbHBIX MPOIECCOB W SBICHHM; NpPEACTaBIAThH
MH(OPMAIIHIO C TIOMOLIBIO TAOJIUI] ¥ JUArpaMM; UCCIIeI0BaTh CTATUCTHUECKUE
JTaHHbIE, B TOM YHCJIEe C IPUMEHEHHEM Ipa)UyeCcKUX METOAO0B U 3JIEKTPOHHBIX

CPEICTB;
- YMETH ONCprupoOBaThH IIOHATUAMMU. TOYKa, mnpsamas, TIIIOCKOCTB,
MIPOCTPAHCTBO, JIBYTpaHHBIA  yroi, CKPEITHBAFOIIUECS] psIMbIe,




o0111ecTBa OTEYECTBEHHOIO M MUPOBOI'O UCKYCCTBA,
STHUYECKHUX KYJIBTYPHBIX TPaJULUN W HAPOJHOIO
TBOPYECTBA,

- TOTOBHOCTb K CaMOBBIPQKEHHUIO B Pa3HBIX BUJAX

HUCKYCCTBa, CTPEMJICHHE MpOSBIATH KayecTBa
TBOPYECKOU JINUHOCTH;

OsnageHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMH:

a) o0meHue:

- OCYLIECTBJISATh KOMMYHHUKAIIMM BO BCEX cdepax
KHU3HU;

- pacno3HaBaThb  HeBepOaJbHBIE  CPEICTBA
OOlIeHHs, TOHMMATh 3HAYEHHE  COLUAJBHBIX
3HAKOB, paclo3HaBaTh NPEANOCHUIKA KOH(DIUKTHBIX
CUTYaIlui ¥ cMAT4aTh KOH(MIUKTHI,

- pa3BepHYTO M JIOTUYHO M3JIaratb CBOK TOYKY
3pEHUs C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

HapajyieNIbHOCTh U NEPHEHIUKYIAPHOCTD NMPSAMBIX U IIOCKOCTEH, YTOJI MEX1y
MPSMBIMHU, YIOJ MEXAY HPSAMON U IUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSMH,
paccTosiHUE€ OT TOYKM JIO IUIOCKOCTH, PACCTOSHUE MEXIy IHPSMbIMH,
paccTosiHuE MEX]Y IJIOCKOCTSIMY;

- YMETb UCIOJIb30BaTh MPU PEIICHUM 3aJad U3ydeHHbIE (DAKThl U TEOPEMBI
TUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPa

OK 06

IIposBAATE rpaXkJaHCKO-
MMaTPUOTHYECKYIO
MTO3ULINIO,
JEMOHCTPHPOBATh
OCO3HAHHOE IOBEJICHUE
Ha OCHOBE
TpaULIMOHHBIX
POCCUICKHX AYyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM YHCJIIC
C Y4€TOM rapMOHU3ALUU
MEKHAlMOHAIBHBIX U
MEXKPEJIIUTUO3HBIX
OTHOILIEHUH, TPUMEHSATh
CTaH/1apThl

- OCO3HaHWe  OOydYaloIIUMHUCA  POCCUHCKOMN
IPAXKJAHCKOU UJIEHTUYHOCTH,

- LCJICHANPABICHHOEC  DPAa3BUTHE  BHYTPEHHEH
MO3ULIMM  JIMYHOCTM HA  OCHOBE  JYXOBHO-

HPaBCTBEHHBIX LIEHHOCTEM HapoaoB Pocculickon
Qenepanyy, HUCTOPUYECKMX W HAIlMOHAJIBHO-
KYJIbTYPHBIX Tpaaului, (opMHpOBaHHE CUCTEMBI
3HAYUMBIX  LEHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AHTUKOPPYNLIMOHHOTO MHPOBO33PEHUS,
IIPaBOCO3HAHUS, AKOJIOTUUYECKOM KYJBTYpBI,
CIOCOOHOCTH CTaBUTh LIEJNU U CTPOUTH >KU3HEHHBIE
TUTaHBL;

B yactu rpakaaHcKoro BOCIIUTaHUS:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U
00513aHHOCTEH, yBaXKCHHE 3aKOHA U TPABOIOPA/IKA;
- NPUHATHE TPAJWLUOHHBIX  HAIMOHAJIBHBIX,

- YMEThb ONEPHUPOBATH NOHATUSAMHU: IPAMOYIOJIbHAS CHCTEMa KOOpAMHAT,
KOOPAMHATBI TOYKHU, BEKTOP, KOOPIAUHATHI BEKTOPA, CKAIIPHOE IIPOU3BEICHNUE,
YIOJl MEXAY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHCIIO;
HaXOJUTh C MOMOUIbI0 U3YyYEHHBIX (OPMYJ KOOPIUHATHI CEpeIMHbl OTpe3Ka,
paccTostHue MEXAY ABYMS TOUYKaMU;

-yMeTb BBIOMpaTh MOAXOIAIIMA M3YYEHHBIH METOJ Ul pelleHHs 3ahaud,
pacmo3HaBaThb MaTeMarhyeckue (akTbl W MaTeMaTHMYecKhe MOJEIU B
MPUPOJHBIX M OOIIECTBEHHBIX SIBJICHHUSAX, B MCKYCCTBE; YMEHHE NPUBOJIUTH
IIpUMEPBl  MATEMAaTUYECKUX  OTKPBITMM  POCCHHCKOM W MHPOBOM
MaTeMaTHYECKOU HAyKH.

- YMEeTh ONEpUPOBaTh MOHATHUSAMU: CIy4ailHBIA ONBIT U CllydyalfHOE COOBITHE,
BEPOSTHOCTh CIIyYallHOrO COOBITHS; YMETh BBIYHCIATH BEPOSTHOCTH C
HCIOJIb30BaHNEM I'paHUUECKUX METOJIOB; MPUMEHAITH (HOPMYIIbI CIOKEHUS U
YMHOXKEHHUSI BEpOATHOCTEH, KOMOMHATOpHble (akTbl U (GOpMYNIBl MpHU
pEIIeHNH 3a/1a4; OLIEHUBATh BEPOSITHOCTH pealbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4YallHbIMU BEJIMYUHAMHU; YMEHHUE IPUBOAUTH IPUMEPBI NPOSIBICHUs 3aKOHA




AHTUKOPPYIMIHUOHHOTO
MOBEJICHUS

001IeUeI0BEYECKUX T'YMAHUCTHYECKUX u
JEMOKPAaTUYECKUX LICHHOCTEH;

- TOTOBHOCTH IPOTUBOCTOATh  HJICOJIOTHH
IKCTPEMH3MA, HaIlMOHAJIM3Ma, KceHogoouwu,
JUCKPUMMHALIMM 110 COLMAJIBHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAIBHBIM PHU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JAESTEIbHOCTH B
HMHTEpecax Ipa)JIaHCKOro O0ILeCTBa, y4acTBOBATh
B CaMOympaBlIeHHUH B  00IIeoOpazoBaTeIbHON
OpraHU3alMM U IETCKO-IOHOIIECKUX OpraHu3alusix;
- YMEHHME B3aMMOJICHCTBOBATh C COLIMAIbHBIMU
WHCTUTYTAaMHU B COOTBETCTBUU C WX (DYHKIHUSIMH U
Ha3Ha4YCHHEM;

- TOTOBHOCTb K TI'YMAaHUTapHOHW M BOJIOHTEPCKOU
NeSATEIbHOCTH;

MIaTPUOTHYECKOT0 BOCIIMTAHUS:

- chopMHPOBAHHOCTh POCCUHCKON TpakIaHCKOM
HUJICHTUYHOCTH, NATPUOTU3MA, YBAXKEHUSA K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH mepel Poaunoi,
rOpJIOCTH 32 CBOM Kpau, cBOr0 PoqinHy, CBOM SI3BIK U
KYJIBTYpY, MPOILLIOe u Hacrosee
MHOTOHallMOHAJIBHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOLICHHWE K TOCYIapCTBEHHBIM
CUMBOJIaM, HCTOPHUYECKOMY W  IPUPOJHOMY
HacjleAulo, NaMsATHUKAM, TpPAgULUsAM HapoOJOB
Poccun, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

- ujieiiHas yOexXI€HHOCTb, TOTOBHOCTb K CIIY>KEHHUIO
n 3amurte OTeuecTBa, OTBETCTBEHHOCTh 3a €r0
cynp0y;

OCBOCHHBIE  OOY4YaIOUIMMMCS  MEXIIPEIMETHbIE
MOHATHS W YHUBEpCaJbHblE Yy4yeOHblEe JeHCTBUS
(perynaTuBHBIE, MO3HABATEJIbHBIE,

OOJIBIINX YKCENT B INpUPOIHBIX U O6HI€CTB€HHBIX SABJICHUAX




KOMMYHUKATUBHEBIE);

- CIIOCOOHOCTD HX HCIIOIb30BaHUS B
MMO3HABATEJIPHOW M COIMAJIBHOM  IIPAKTHKE,
TOTOBHOCTb K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U
OCYIIECTBJICHUIO 0011e00pa3oBaTeIbHON
JICITEIILHOCTH, OpraHu3aluu y4e0HOTO
COTPYJHHYECTBA C MEIarorHueCKUMU pabOTHHUKAMU
U CBEPCTHUKAMH, K YYacCTHUIO B IOCTPOCHUH
WHIUBUAYAIbHON 00pa30BaTeIbHOM TPACKTOPUHY;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIE/IOBATENILCKOM, MPOEKTHON U COIMAlIbHOM
JEeSITECILHOCTHU

OK 07
CopnelicTBOBaTh
COXPaHEHHIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HaHUSI 00
U3MEHEHUH KIIMMaTa,
MIPUHIIMIIBI OEPEKITMBOTO
IIPOU3BOJICTBA,

3¢ HeKTUBHO
JENCTBOBATH B
YpE3BBIYANHBIX
CUTYyaLUsAX

- HE IpUHUMATh JEWUCTBUS, MNPUHOCSALINE BpE.
OKpY>Kalollen cpere;

- yMeThb MPOTHO3UPOBATH  HEOIATONMPUSTHBIC
9KOJIOTUYECKHE ITOCJIEACTBUS MPEAIPUHUMAEMBIX
JNEUCTBUMN, IPEAOTBPALLATD UX;

- PaCIIMPUTH OMNBIT JIEATEIBHOCTH JKOJOTHYECKOU
HaIlpaBJICHHOCTH;

- pa3pabarbiBaTh IUIaH pEIIEHUS MPOOJIEMBbI C
y4e€TOM aHallu3a HMEIOIIUXCS MaTepUalbHBIX H
HEMAaTepHUaAIbHBIX PECYPCOB;

- OCYILIECTBJIATH  LICJICHANIPABIECHHBIA  IIOMCK
[epeHoca CpeIcTB M CHOCOOOB JIEHCTBUSA B
poeCCUOHATILHYIO CPEeY;

- YMETh IIEPEHOCHUTh 3HAHUS B IIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- IpeajaraTb HOBBIE NMPOEKTHI, OLICHUBATh HJIEU C
MTO3ULIUU HOBHU3HBI, OPUTMHAJILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- JlaBaTb OLEHKY HOBBIM CHUTyalUsiM, BHOCHUTb
KOPPEKTUBBI B JICSTENBHOCTb, OILICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEISIM

- yMeThb ONEpUpPOBaTh MOHATUAMU: (DYHKIMs, HeNpepblBHAs (QYHKIUS,
MPOU3BO/IHAS, TIEPBOOOpa3Hasi, ONpPECIICHHBI WHTErpal, yMeThb HaXOIUTh
IIPOU3BO/IHBIE 3JIEMEHTAPHBIX (PYHKIUI, UCIONb3Ys CIIPABOYHbIE MaTepHaJIbI;
WCCIIEIOBATh B MPOCTEHIINX CITydasx (PYHKIMM Ha MOHOTOHHOCTH, HAXOJUTh
HauOoyplIME M HaUMEHbIIME 3HAa4YeHUs (QYHKUUH; CTPOUTH TpaduKH
MHOTOWIEHOB C UCIIOJIB30BAaHUEM alapaTa MaTEeMAaTU4YeCKOro aHajIu3a;
IPUMEHATh NPOM3BOAHYIO IIPU pEUICHMM 3a7ad Ha JBWKEHHUE; pellaTh
MIPaKTUKO-OPUEHTUPOBAHHbIE 3a/layd  HAa HauOOJbIIME W HaUMEHbIINE
3HAUEHUs, HA HAXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMeTh OINEpUPOBaTh MOHATHSAMH: JBH)KEHHE B IPOCTPAHCTBE, IMOJ0OHbBIE
burypel B  NPOCTPAHCTBE;  MHCIOJb30BaTh  OTHOILEHHE  IIJIOLIAJCH
MOBEpXHOCTEN 1 00bEMOB NOJIOOHBIX (DUTYp NP PELICHUH 3a/1a4;

- YME€Th BBIYHCIATH T€OMETPUYECKHE BEIMYMHBI (JUIMHA, Yrojl, IUIOIAlb,
00BbeM, MIIOLIAAb TOBEPXHOCTH ), UCIOJIb3YsI U3yUeHHBbIE (POPMYJIIBI U METO/IbI




[1K 5.1.

ColOupaTh UCXOIHBIE
TaHHbIE JUI Pa3pabOTKU
[IPOCKTHOM JTOKYMEHTAllUH
Ha UH()OPMAIIIOHHYIO
CUCTEMY

- (hopMupoBaHKE MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH;

- CBOOOJJHO OIIEPUPOBATH MTOHATHAIMMU:
palMOHAIBHOE U IEHCTBUTENBHOE YUCIIO,
OOBIKHOBEHHAS U ICCATHYHAS IPOOb, POLICHTHI;

- BBIINOJIHATH apu(METHUUECKHE ONEPALIUU C
palOHaIbHBIMU U IEUCTBUTEIbHBIMU YUCIIAMU;

- BBIMOJIHATH NPUOIMKEHHBIC BBIYUCIICHHUS,
UCIOJIb3YS IPaBUJIA OKPYTJICHUS, €aTh IPUKUAKY
U OLIEHKY pe3yJIbTaTa BEIYUCICHU;

- CBOOOJTHO ONIEPUPOBATDH MOHITUSIMU: CTEIIEHB C
LIeJIBIM [TOKa3aTeieM, CTaHapTHas popma 3anucu
JEHCTBUTEIILHOIO YUCIIA, KOPEHb HATypalbHON
CTEIEHH, UCIO0Ib30BATh MOAXOIAILYI0 GOopMYy
3aMMCH JEMCTBUTEIBHBIX YNCEN ISl peIIeHUs
IIPAKTUYECKUX 3aja4 U NPEJCTABIICHUS JAHHBIX;

- OCBOMTH OCHOBHBIE IIPUEMBI PEILICHNUS 33/1a4;

- OBJIAJIETh HABBIKAMM IIOCTPOCHMS U aHAJIM3a IIPEAIIOIAraéMoro peeHus
IIOCTABJICHHOM 3a/1a4y;

- I0O3HAKOMHUTBCS U UCIIOJIB30BATh HA ITPAKTUKE HECTAHAAPTHBIE METOIbI
pelleHns 3a1a4;

- IIOBBICUTH YPOBEHb CBOECH MATEMAaTUYECKOU KYJIbTYpPbI, TBOPYECKOTO
Pa3BUTHs, IO3HABATEIbHON AKTUBHOCTH;

- IO3HAKOMHUTBCS C BO3MOKHOCTSIMH UCIIOJIb30BAHMS DJIEKTPOHHBIX CPEICTB
o0y4yeHHUsl, B TOM YUCIIe HHTEPHET- PECYPCOB, B XOJI€ ITOJATOTOBKH pedepaToB
10 IIPEIJIOKEHHON TEMAaTHKE;

- YMEHHEM MAaTEMaTU4eCKOr0 MOAEIUPOBaHNUS IIPHU PEILICHUH 3a7a4
Pa3JINYHOM CII0KHOCTH, 3HAHUSMH, CBA3aHHBIMHU C PABHOCHUIIBHOCTBIO
YpaBHEHMI U HEPABEHCTB HA MHOXECTBE, UTO MO3BOJISIET €AMHOOOPA3HO
pemrats OOJbIINE KIIACCHI 33/1a4;

- HaBbIKaMHU PELLEHUS HECTAHJAPTHBIX 33/1a4;

- YMEHUSIMH, CBSI3aHHBIMU € pabOTOI C Hay4YHO-TIONYJSPHON U CIIPAaBOYHOMN
JIUTEpaTypoi;

- 3JIEMEHTAaMH HCCIIE0BATENbCKUX IPOLENYP, CBA3AHHBIX C IOUCKOM,
0TOOPOM, aHAIN30M, 00001IeHHEeM COOpaHHbBIX JJAHHBIX, IPE/ICTaBICHUEM
PE3YJIBTaTOB CAMOCTOATEILHOIO MUKPOUCCIIEJOBAHMS.




2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbHON 11 CHUIITTHHbBI

2.1. O0beM TUCHUIINHBI U BBl y4eOHOH padoThI

Bua yueOHoii padoThl

Oovem ¢ uacax

O0bem 00pa3oBaTeJIbHOM MPOrPAMMBI 1M CIIATIJIMHbI

334
B T.4.
OcHoBHOe coJep:xkaHue 278
TEOpETHUECKOe 00yUueHue 98
MIPaKTUYECKHE 3aHATHS 180
IIpojeccrnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE 56
BT. 4..
TEeOpeTUIecKoe o0yueHue 0
MIPaKTUYECKHE 3aHATHS 56

IMpomexxyTounas aTrecTanus (3IK3aMeH)




2.2. TemaTn4eckni IJIAH U COJEePKAHME JUCHUIIIMHBI

HaumenoBanue pa3aesioB u Conep:xanue yueOHOro MaTepuaJia (0CHOBHOE M PodeccHoOHATBLHO- O0bem dopmMupyemble
TeM OPMEHTHPOBAHHOE), KOHTPOJbHbIEe PA00ThI M IPAKTHYECKHE 3aHATHS 4acoB KOMIIeTeHIIM U
1 2 3 4
Paznen 1. Beenenne 32
Tema 1.1 Copaepxanne yueOHOr0 MaTepHaJia 8
Uucina 1 BBIYMCIICHUS HarypanbHbie u nenbie yncna. [I[puMeHneHre NpU3HaKoB AETMMOCTH 1IEJIbIX YHCEl,
HanOobmui o0muit nenurens (ganee - HOJl) n HanmensbIiee obriee kpaTHoe (nanee -
HOK), octaTtkoB no moay:mto, anroputMa EBkinza mis pemeHus 3a1a4 B LEJbIX YUCiax. 4
OOBIKHOBEHHEBIC U IECSITUYHBIE APOOH, OECKOHEUHBIE IEPUOTUUECKUE TPOOH.
HelicTBuTenbHble yncna. PanimoHanbHble U UppaluoOHaIbHbIE ynciaa. Moayib
JEHCTBUTENBHOTO YHCIIA U €70 CBOMCTBA.
IIpakTH4Yeckoe 3aHATHE:
Apudmernyeckue omnepanud C  JIeHCTBUTENbHBIMH unciaMu. [IpeoOpazoBanus 4
YHCJIOBBIX BBIPAKEHUI.
Tema 1.2 Conep:kanue y4eOHOro MmaTepuasa 8
CreneHs ¢ LenbIM Crenens ¢ nenbM nokazateneMm. CtanaapTHas Gopma 3anmucu IeHCTBUTEIBLHOTO YHCIA. 4
MOKa3aTeeM. ApudmMeTnyeckuil KOpeHb HATYpAJIbHOW CTEICHH. OK 01, OK 02, OK 03,
ApupmMeTudecKuii KOpeHb IpakTHyecKoe 3aHsITHE: OK 04, OK 05, OK 06
HaTypaJbHOHN CTENEHU Hcnonp3zoBanmne monxopsmeid GopMbl 3aluCH JAEWCTBUTENFHBIX YUCEN JJIS PEIIeHUs 4 IIK-5.1
MPaKTUYeCKUX 3a7ad M NpeACTaBICHHs JaHHBIX. JleHcTBHA ¢ apu(MeTHUYECKHUMU
KOPHSIMH HaTYpaJIbHOM CTENCHH.
Tema 1.3 Ilpogpeccuonanvrno-opuenmuposannoe cooeprcanue 8
[IponenTneie Boruncnenus B | Ilpakmuueckoe 3anamue:
npodeccHoHaNbHbIX 3aa4aX | [IpocThie W CIIOXKHBIC TPOUEHTH. [IPOICHTHBIC BBIYMCICHUS B MPO(ECCHOHATBHBIX 8
3ajavax
Tema 1.4 Conep:xanue yueOHOro MaTepuasa 8
Pemenne 3anau [Ipumenenne apoOeii M MPOIEHTOB IS PEUISHHs] MPUKIAIHBIX 337ad W3 Pa3iIMIHBIX 5
oTpaciel 3HaHWH U peabHON )KHU3HU.
IIpakTH4eckoe 3aHsITHE:
[TpubnkEéHHbIE BBIUMCIICHUS, MTPaBHJIa OKPYTJIICHHS, MPUKHUJIKA U OLEHKa pe3yibTara 4
BBIYUCIICHUM.
KonTpoabHas padora 2
Pasnea 2. [IpsiMble ¥ IJIOCKOCTH B NPOCTPaHCTBe. BeKTOPHI M KOOPAMHATHI B MPOCTPAHCTBE. 42 OK 01, OK 03,




Tema 2.1 Copaepxanne yueOHOr0 MaTepHaJia
OCHOBHBIE TTOHATHUS OcCHOBHBIC TIOHSTHS CTEpEOMETpUM. ToOuKa, MNpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
CTEPEOMETPHUH [TonsTHE 06 aKCHOMATHYECKOM ITOCTPOCHUN CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CIIEJICTBHSI U3 HUX.
IIpakTH4Yeckoe 3aHATHE:
B3anmHOe pacnonokeHue MpsIMBIX B IPOCTPAHCTBE: TEPECEKAIOIINECS, TTapaJlJIENIbHBIE U
cKkpemuBaronecs npsmsle. [Ipu3Haku CKpeIUBAOIIMXCS MPSMBIX.
Tema 2.2 Copaepxanne yueOHOr0 MaTepHaJa

ITapamienbHOCTb NPSIMBIX,
MPsIMOM U MJIOCKOCTH,
IJIOCKOCTEN

[TapanienbHOCTh IPSMBIX U MJIOCKOCTEH B MIPOCTPAHCTBE: MapalljiesIbHbIE MPSIMBIE B
MIPOCTPAHCTBE, MapaAIUIEIBHOCTD TPEX MPSMBIX, MApaJUIEIbHOCTh MPSAMON U TIIOCKOCTH.
[TapannenbHOCTE NPSMBIX M MIOCKOCTEN B IPOCTPAHCTBE: MAPANJIEIBHBIE TPSIMBIE B
MIPOCTPAHCTBE, MAPAJUIETBHOCTh TPEX MPSAMBIX, MAPAJUIETHHOCTh NPSMOM U TJIOCKOCTH.

IIpakTH4Yeckoe 3aHATHE:

VYInel ¢ coHampaBlIeHHBIMH CTOPOHAMH, YTOJd MEXIy NPSMBIMA B HPOCTPAHCTBE.
[TapaniensHOCTh IUIOCKOCTEH: MapajulesibHble IIIOCKOCTH, CBOWCTBA MapajlIeNbHbBIX
mwiockoctei. U3o0Opaxenne ¢uryp B mapamiensHol mnpoeknud. [Ipocreiimme
MPOCTPAHCTBEHHBIE (UTYpHI Ha IIOCKOCTH: TETPAdp, MapajuieleluIes, MOCTPOCHNE
ceyennii. [lapamnenbHoe W IEHTpaJbHOE TIPOSKTUPOBAaHUE, H300pakeHue Quryp.
OCHOBHbBIE CBOWCTBA MapajljIeIbHOI0 MPOSKTUPOBAHHUSL.

Tema 2.3
[lepnieHIUKYIIPHOCTH
IIPSIMBIX, IPSIMOU U
IUIOCKOCTH, IIJIOCKOCTEH

Coaep:xanue yuefHOro MaTepuaJa

[lepnieHAUKYIIPHOCTD NPSMON U TUNIOCKOCTH: NEPIIEHANKYIISIPHBIE IPSIMBIE B
MIPOCTPAHCTBE, NMPSMBbIC NapaJIENBHbIE U NEPIEHANKYISPHBIE K TNIOCKOCTH, TIPU3HAK
HNEPIEHAUKYIJIIPHOCTH NMPSMOM U INIOCKOCTH, TEOPEMA O NPAMOM NEPIEHIUKYIIAPHON
MI0CKOCTH. OpTOrOHAIILHOE NPOEKTUPOBAHUE.

IIpakTH4yeckoe 3aHsATHE:

Yriel B IPOCTPAHCTBE: YroJd MEXIAY NPSIMOM M IUIOCKOCTBIO, JBYTPaHHBIA Yrod,
JIUHEWHBIN yroy AByrpaHHoro yria. TpéxrpaHHblii U MHOTOrpaHHble yribel. CBoiicTBa
IUIOCKHX YIJIOB MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX M JBYIPaHHBIX YIJIOB
TpéXrpaHHoro yria. TeopeMbl KOCHHYCOB U CUHYCOB Ul TPEXTPAaHHOTO YIJIa.

Tema 2.4

Ilepnenaukyssp u
HakJoHHas. Teopema o Tpex
MEPIEHANKYIIApax

Coaep:xanue yueOHOro MaTepuasa

[lepienauKynsp ¥ HAaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PAacCTOSHHE OT
OpSAMOM 10 TJIOCKOCTH, MPOeKHHs (UIypel Ha IUIOCKOCTh. llepmeHauKyIsIpHOCTD
IJIOCKOCTEN: MPU3HAK MEPIEHIUKYJIIPHOCTH IBYX IIOCKOCTEH.

IIpakTH4Yeckoe 3aHATHE:
TeopeMa 0 TpEX NepreHIUKYJIIspax.

OK 04, OK 07
IIK-5.1




Tema 2.5 Ilpogpeccuonanvruo-opuenmuposannoe cooepicanue 8
IIpamele u 1ockocTd B | Ilpakmuueckoe 3anamue:
NPaKTUYECKUX 3aa4ax B3aumHOe pacnonoxeHue MNpSAMBIX B NPOCTpaHcTBE. [lapamiensHOCTh NPsMOM U
IUIOCKOCTH,  MapajjIeIbHOCTh  IUIOCKOCTEH, TEpPHEeHIUKYISIPHOCTh  IMJIOCKOCTEH. 8
Pacrnonoyxenue npsAMBIX U IUIOCKOCTEH B OKpY’XKarollleM MHupe (IpHpoJe, apXUTEKType,
TeXHuke). Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33134
Tema 2.6 Coaep:kanue y4eOHOro MaTepuaJa 12
Bexkropel u xoopaunHatel B | [IpsiMoyrosibHas cucTemMa KOOpAMHAT B mpocTpancTBe. Koopaunarter Bektopa. [loHsTus:
MIPOCTPAHCTBE BEKTOP B [IPOCTPAHCTBE, HYJIEBOI BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJIJITMHEApHBIE, COHAIIPABJICHHBIE ¥ IPOTHBOIIOJIOKHO HANIPABJICHHBIE BEKTOPHI.
PaBencTBo BekTOpoB. CBOIiCTBa Ci0KEHHUS BEKTOPOB. CBOWCTBAa YMHOKEHUS BEKTOpa Ha 4
yucno. [Tonstre koMIuIaHapHble BEKTOpHL. [Ipu3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Bexrops! B mpocTpancTse. Onepanuu HajJ BEKTOpaMH. BEKTOpHOE YMHOXKEHHE
BeKTOpOB. CBONCTBAa BEKTOPHOIO YMHOKEHHUSI.
IIpakTH4Yeckoe 3aHATHE:
CBsi3b MEXAy KOOpJAMHATaM{ BEKTOpa M KOOpPAWHATaAMM TOYEK. YTOI MEXIy
BekTOopaMu. CKalsipHOE MPOU3BEICHUE BEKTOPOB. JICHCTBUS C BEKTOpPAMHU: CIIOKEHHUE U
BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YHUCIIO. 6
[IpaBuno mapamnenenunena. Teopema 0  pa3goXEHHMH BEKTOpa 1O  TPEM
HEKOMIUTAaHapHBIM BekTopaM. Pasznoxenune BekTopa 1o 6asucy. KoopaunatHo-
BEKTOPHBII METOJ ITPH PELICHUH I'€OMETPHUYECKHX 3a1au.
Kourpoasnas pagora 2
Pa3nea 3. Ctenenu u kopuu. CteneHHas, noka3zarejJbHas U Jorapupmuyeckas GyHKINHA 76
Tema 3.1 Copaepxanne yueOHOr0 MaTepHaJIa 6
Crenennas  Qynkuusa, ee | CreneHHas QyHKIMS C HATYpaIbHBIM U IeJbIM mokasaresieM. E€ cBoiicTBa u rpaduk. 2
CBOMCTBA. IIpakTH4eckoe 3ansTHE:
CreneHHast GyHKIUS C HaTypaJbHBIM U IeJIbIM NOKa3zateseM. E€ cBoiicTBa U rpaduk. 4
CpoiicTBa U rpauK KOpHS n-OM CTENEHH Kak HKIIUA OOpaTHOW CTENeHu C
HaTypaJIbHBIM HI())K(}l)saTeneI\I/I). » i OK 01, OK 02, OK 03,
OK 05, OK 07
Tema 3.2 Coaepxxanne yueOHOr0 MaTepuaJa 6 TTK-5.1
CsaoiicTBa CTEIeHn ¢ | Crenens ¢ paniOHATBHBIM TIOKa3aTeneM. CBoicTBa creneHu. CTeneHs ¢ '
palMoHaIBHBIM JeCTBUTEIBHBIM NIOKa3aTesleM. ApuMETHIECKUI KOPEHb HATypaJIbHOW CTENIEHU U €ro 2
JEUCTBUTEIILHBIM CBOMCTBA.
MOKa3aTeseM I[IpakTnyeckoe 3ansiTue: 4

IIpeobpaszoBanne BEIPAKEHUHN, CONIEPIKAIINX CTETICHH U KOPHHU.




Tema 3.3
Pewienne  ypaBHeHui
HEPaBEHCTB

u

Coaep:xanue y4eOHOro MaTepuaJia

14

ToxnecTBa U TOXXIECTBEHHbIE IPe0Opa30BaHus. Y PaBHEHHE, KOPEHb YPaBHEHUSL.
PaBHOCMIIBHBIE YpaBHEHMS U ypaBHEHHUsA-cleACTBHsL. HepaBeHCcTBO, perienue
HepaBeHcTBa. MeToa nHTepBaioB. OCHOBHBIE METO/IBI PELICHUS LENBIX U JPOOHO-
palOHaNbHBIX YPAaBHEHUH U HEPABEHCTB. MHOIOUYJIEHHI OT OJJHOW IIepeMEHHOM.
[enenue MHOro4ieHa Ha MHOTOWIEH ¢ OCTaTKOM. TeopeMa be3y. MHOrouiieHslI ¢
uesnbiMu Kodgdurmentamu. Teopema Buera. Mppanuonansaele ypaBHEHHSI.
Martpuia cucteMbl JMHEHHBIX YpaBHEHUN. OnpeaenuTens MaTpuisl 2X2, ero
reOMETPUUYECKHI CMBICI U CBOWCTBA, BBIYMCICHUE €I0 3HAYCHHUS, IPUMEHEHHE
OTIpEeeNIUTENS U1 PEIICHHUs CUCTEMBI JIMHEHHBIX ypaBHeHUH. CrcTeMa U COBOKYITHOCTD
ypaBHCHI/Iﬁ " HCPABCHCTB. PaBHOCHIIBHBIE CHCTEMBI U CHUCTEMBI-CJICACTBUS.
PaBHOCHIIBHBIC HEPABEHCTBA. Y paBHEHUS, HEPABEHCTBA M CUCTEMBI C ITApaMETPaMHu.

IIpakTH4eckoe 3aHsTHE:

OCHOBHbIE METO/IbI peIIeHUs] UPPALMOHATBHBIX YpaBHEHUH. OCHOBHBIE METOBI
peiCHUA NPppAlMOHAJIbHBIX HEPABCHCTB.

Pewienue cucteM NTMHEWHBIX ypaBHEHUH. PellieHne MpuKiIaaHbIX 3a4a4 ¢ TOMOUIbIO
CUCTEMBI IMHEHHBIX ypaBHeHUN. VccaenoBanne MOCTPOESHHON MOJENH ¢ MTOMOIIBIO
MaTpuIl U onpeaenurtenei. [ paguueckie MeToabl pelieHns] ypaBHEHHI 1 HEPaBEHCTB.
I'paduueckue MeTobI peLIeHuUs 3a/1a4 ¢ MapaMeTpamH.

[TocTpoeHne MaTeMaTH4ECKUX MOJENEH pealbHON CUTYalluy C TOMOLIbI0 YPaBHEHHI U
HepaBeHCTB. [[puMeHeHre ypaBHEHU U HEPABEHCTB K PEIIEHUIO MAaTEMAaTUYECKUX
3a]a4 ¥ 3a]a4 U3 Pa3InuHbIX 00JacTeil HAYKH U peaibHOM KU3HH, HHTEPIPETaIus
MIOJIyYEHHBIX PE3YJIbTATOB.

Tema 3.4
OyHKIMH U rpaduKu

Coaepxanne yueOHOr0 MaTepHaJIa

18

Oyuxms, ciocoOs! 3ananus GpyHkuun. ['paduk Gyakumn. OyHKIMOHATBEHBIE
3aBHCHUMOCTH B peaJIbHBIX IIpOIleccax U sBJICHUsX. I paduku peaqbHbIX 3aBUCMOCTEH.
Jluneiinasi, KBagpaTHYHAs U IpoOHO-THHEIHAs QyHKIuH. B3anmHo oOpaTHbIe
¢dyskiun. O0IacTh ONpPES/ICHUS] K MHOXKECTBO 3HaueHui GyHkiuu. Hynu GyHkimu.
[IpomesxyTku 3HaKomocTosaHcTBa. YETHbIE 1 HeuéTHbIe hyHKunu. [lepuonuueckue
¢ynkunu. [IpomMexxyTkn MOHOTOHHOCTH (YHKIHUH. MakCUMyMbl I MUHUMYMBI
¢ynkunu. Hanbonbiiiee v HanMeHbllee 3HaUeHUe (DYHKIIMU Ha TIPOMEXKYTKE.

IIpakTH4Yeckoe 3aHATHE:

DJeMeHTapHOe HCCIIeIOBAaHNE U TIOCTPOeHUE WX rpadukoB. Kommosunus GyHKIUi.
I'padmk komnozummu GyHkmwii. ['eomeTpudeckne o0pas3sl ypaBHEHHH U HEPABEHCTB Ha
KOOPJWHATHOW TNIOCKOCTU. DJIeMEHTapHbIe IpeoOpa3zoBaHus rpadukoB QyHKIINH.
Hcnonb3oBanue rpadgukoB GyHKIMNA AJIs1 HCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEH,

10




KOTOPBIC BO3HUKAIOT MIPU PCIICHUHU 3aa4 U3 APYTUX y'-I€6HI)IX npeaMETOB U peaﬂLHOﬁ
KU3HU.

KoHTpoJbHas padora 2
Tema 3.5 Copaepxanne yueOHOr0 MaTepHaJa 8
INokaszarenbHas GyHkuus, ee | [lokasarenbHast GyHKuus, e€ cBoictBa M rpaduk. I[lokaszaTenbHbIC ypaBHCHUSL. 5
CBOMCTBa ITokazaTenbHbIE HEPABEHCTBA.
IIpakTH4yeckoe 3aHATHE:
OcHOBHBIE METOJIBI pellIeHHs TIOKa3aTeIbHBIX ypaBHeHU. OCHOBHBIE METO/IbI PEIICHHS
IIOKa3aTeJIbHBIX HEPABEHCTB. 6
[Ipumenenue ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTHYECKUX 3aAad U
3aJla4 U3 Pa3IMyHBIX 00J1acTel HAYKH U peaJhbHOMN JKHU3HU.
Tema 3.6 Conep:xanue yueOHOro MaTepuaJia 8
Jlorapudm yucna Jlorapugwm uncia. CporicTa jorapudma. JlecaTHUHBIC U HATYPATbHBIC JIOTAPU(PMEIL. 2
IIpakTH4eckoe 3aHsTHE: 6
[IpeoOpazoBaHue BRIPAKEHH, COJIEPIKAINX JIOTapU(MBIL.
Tema 3.7 Coaep:xanue y4eOHOro MaTepuaJia 8
Jlorapudmuueckas Gynkuus, | [lokasarenphas u  jorapupmuueckas (GYHKIHH, WX CBOWCTBA ©  TPadUKH. 4
€e CBOICTBA. Jlorapudmuueckue ypapaenus. Jlorapudmudaeckue HepaBeHCTBA.
I[IpakTH4yeckoe 3aHsITHE:
OCHOBHBIE METOJIBI pellIeHHs JIOTapu(hMUIECKUX ypaBHEeHHH. OCHOBHBIE METO/IBI
peleHus Jorapu)MUUECKIX HEPABEHCTB.
OcHOBHBIE METOJIbI PEILICHHUS CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX, 4
HppanrOHAIbHBIX, TOKA3aTENbHBIX U JIOrapu(MUUECKUX YpaBHEHUH. Mcnoap30BaHne
rpadukoB (YHKIWH IS pEelICHUS] YpaBHEHUH.
[Ipumenenne ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHHIO MaTEMAaTHYECKUX 3a1ad U
3aJa4 U3 pa3iu4HbIX 00JacTeil HAYKH U peajibHOM KHU3HH.
Tema 3.8 Ilpogheccuonanvno-opuenmuposannoe cooepryicanue 8
Jlorapudmel B mpupone u | Ilpakmuueckoe 3anamue:
TEXHUKE [Ipumenenue norapudma. Jlorapupmuueckas cnupaib B npupoae. Ee maTemaTuyeckue 8
CBOICTBa
Paznen 4. Tpuronomerpus 30
Tema 4.1 Coaepxxanue yueOHOr0 MaTepuaJia 6 OK 01, OK 02, OK 03,
Tpuronomerpudeckue TpuroHomerpuueckasi OKpy>KHOCTb, OTIPeJIeNIEHIE TPUTOHOMETPUIECKUX (PyHKIIMH OK 04, OK 05
(yHKUIMU IPOU3BOJIEHOTO 4yrca0Boro aprymenra. CHHyc, KOCHHYC, TAHI'€HC, KOTAHT'€HC YMCIOBOr0 apryMeHTa. 2

yria, yucnia

Komrutekchble uncna. AyredOpandeckas ¥ TPUrOHOMETpruieckast GopMbl 3aUCH




KOMIUIEKCHOTO Yncia. Apu(MeTHIecKre onepaliu ¢ KOMILIEKCHBIMHA YHCIaMH.
N3ob6paxenne KOMIUIEKCHBIX YHCENT HA KOOPIAWHATHOH 1ockocTu. @opmyna Myaspa.
Kopnu n-oi1 cTenenn U3 KOMIUIEKCHOTO YHCIIa.

IIpakTH4Yeckoe 3aHATHE:
3HaKU CHHYyca, KOCUHYCa, TAHI'€HCA M KOTAHT€HCA IO YEeTBEPTSIM. 3aBUCUMOCTb MEXAY

CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHI'€HCOM OJIHOTO ¥ TOTO ke yria. Ilpumenenue 4
KOMIIJICKCHBIX YHCe JUISl PEUICHUs] PU3NUECKUX U TeOMETPUYECKUX 3a1a4.
Tema 4.2 Copaepxanne yueOHOr0 MaTepHaJa 6
OcHoBHbIE [IpeobpazoBanue TPUTOHOMETPUUECKUX BhIpakeHHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE 5
TPUTOHOMETPUUECKHUE ($hopMyBL.
TOXIECTBA IIpakTH4eckoe 3ansTHE:
[IpeobpazoBanust MpOCTEHIIMX TPUTOHOMETPUUYECKUX BhIpakeHuH. CHHYyC, KOCHHYC, 4
TAHT€HC 1 KOTAHIC€HC YTJIOB Ol U - 0O
Tema 4.3 Conep:kanue y4eOHOro MmaTepuasa 6
Tpuronomerpuueckue Tpuronomerpuueckue (yHKINHU, UX CBOWCTBA U rpaduKu. 2
(Qynkuuu, ux CBOHCTBa W | [IpakTHYecKoe 3aHSATHE: 4
rpaduku CaoiicTBa 1 rpauky QYHKIHH Y = cOs X, Y =sin X, y =tg X, y =ctg X
Tema 4.4 Coaep:xanue y4eOHOro MaTepuajia 4
Ob6parHsie ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YMCJIOBOTO apTyMEHTA. 2
TPUTOHOMETPUYECKHE IIpakTHYeckoe 3aHsITHE: 2
Gynkumn @DopMyITbl M IPUMEPHI KCTIOIB30BaHMS 00PATHBIX TPUTOHOMETPHUYECKHUX (PYHKITHI.
Tema 4.5 Copaepxanne yueOHOr0 MaTepHaJIa 8
Tpuronomerpuueckue Pemenue TpuroHomerpuueckux ypaBHeHHH. OTOOP KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUS U HEPABEHCTBA YPaBHEHUH C IIOMOILBIO TPUTOHOMETPUYECKOM OKpPY>)KHOCTH. Pelienne 2
TPUTOHOMETPUYECKHUX HEPABEHCTB.
IIpakTH4yeckoe 3aHsATHE:
[Ipumeps! TpuroHOMeTpHUECKHX HepaBeHCTB. [[pumenenne ypaBHeHuil, cUCTEM U 4
HEPABCHCTB K PCIICHUIO MaTEMATUYCCKUX 3a/lad U 3a71a4 U3 Pa3/IMIHbIX OGHaCTeﬁ HayKHn
U peaJbHON )KM3HM.
KonTpoabhas padora 2
Pa3nen 5. Hauyana MaTeMaTH4YeCKOro aHaIn3a 52
Tema 5.1 Coaep:xanue y4eOHOro MaTepuasa 6 OK 01, OK 03, OK 04,
TTocienoBarenbHOCTH ITocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHus I1OCIIEN0BATEIbHOCTEH. MeTo OK 06, OK 07
MaTeMaTHYECKOW NHAYKIMH. MOHOTOHHBIE U OTPaHUYEHHBIE NTOCIIEA0BATEIBHOCTH. 2 IIK-5.1

I/ICTOpI/ISI BO3HUKHOBEHHUS MAaTEMAaTHYECKOT0 aHAIN3a KaK aHanu3a 0ECKOHEYHO MalbIX.




Apudmernueckas 1 reoMeTpudeckas nporpeccuu. beckoneuHo yobIBaromas
reoMeTrpuyeckas nmporpeccusi. CyMMa 6€CKOHEYHO YOBIBAIOIIEH TeOMeTPHIECKON
nporpeccuu. JIMHeNHHbIN U SKCIOHEHIMANBHBIA pocT. Hucio e. @opmysia CIOXKHBIX
MIPOIICHTOB.

IIpakTH4Yeckoe 3aHATHE:

Vcnonp30BaHue nporpeccuu Ajsl pellieHys peasIbHbIX 3a7a4 NPUKJIATHOIO XapaKTepa. 4
Tema 5.2 Coaep:kanue y4eOHOro MaTepuaJa 6
[TonsiTHE 0 HEMPEPHIBHOCTH HenpepeiBable ¢yHKINY 1 BX cBOicTBa. TOUKHM pa3pbiBa. ACUMOTOTHI IrpaduKoB
¢dhyHKIMU. ¢ynkuuii. CBoiicTBa QyHKIMI HEMPEPBIBHBIX HA OTpe3Ke. MeTo ] HHTEPBAJIOB st 2
peleHNs HEpaBeHCTB.
IIpakTH4yeckoe 3aHsATHE: 4
[TpuMeHeHne cBOMCTB HENIPEPHIBHBIX (DYHKIWH [T pelIeHus 3a/1au.
Tema 5.3 Conep:xanue yueOHOro MaTepuaJa 8
[TonsiTrie IPOU3BOIHO. [TepBas u BTopas nmpousBoaHble pyHKkInu. OnpenesieHne, reOMeTPUICCKUN 1
(bu3nuecKui CMBICI MPOU3BOAHON. YpaBHEHHUE KacaTeIbHOU K rpaduKky 2
GyHKIHN.
IIpakTH4Yeckoe 3aHATHE:
[MpousBogubie snemeHTapHbix (yHkumid. [Ipou3BomHas CyMMBI, NPOU3BEICHUS, 6
YaCTHOTO M KOMIIO3UIIMU (DYHKIHH.
Tema 5.4 Coaepxanne yueOHOr0 MaTepHaJIa 10
Hccnenosanne ¢ynkuuit u | [puMeHeHne TMPOM3BOJHOW K HCCIEAOBaHHIO (YHKIMA HAa MOHOTOHHOCTH U
MOCTpOCHUE rPaduKOB akcTpeMyMbl. Haxoxknenune HamOOJIbIIET0 M HAMMEHBIIETO 3HAYEHWH HENPEepBIBHOM 4
(YHKLINH Ha OTpPE3Ke.
IIpakTH4yeckoe 3aHsATHE:
[Ipumenenne mpPoOW3BOIHOW I HAXOXKIACHHS HAWIYUIIEro pemieHus B MPUKIaJIHBIX 6
3ajadax, JJIsl ONpeJeNieHHsT CKOPOCTH M YCKOpPEHHs Ipolecca, 3aJaHHOTro (opMyIon
WM TpaduKOM.
Tema 5.5 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 8
Haxoxnenne ontumansHoro | Ilpakmuueckoe 3anamue:
pe3yyibTaTa ¢ MOMOIIBIO Haumensiee n HanOosp1Iee 3HaUeHHE QYHKINT 8
MIPOM3BOAHON B
MPAKTHYECKUX 3a]]a9ax
Tema 5.6 Coaep:xanue y4eOHOro MaTepuaJa 6
[TepBooOpazHas GpyHKIMH [lepBooOpa3Hasi, 0CHOBHOE CBOHCTBO NIEPBOOOPA3HBIX. 2
IIpakTHYecKoe 3aHsITHE: 4




[lepBooOpasubie 3nmemMeHTapHBIX GyHKIMA. [IpaBuna HaxoXAeHHS TEPBOOOPA3HBIX.
ITpumepsi peleHuit mrudepeHraTbHBIX YpaBHEHUII. MaremaTnueckoe
MOJIETTHPOBAHIE PEaTbHBIX MMPOIIECCOB ¢ MOMOIIBI0 MU(hepeHITNATFHBIX YPaBHEHAN.

Tema 5.7

Ilnomane KpUBOJIMHENHOMN
Tpaneuuu. Gopmyna
Hrrorona — JleiOuuna

Coaep:xanue y4eOHOro MaTepuaJia

Huterpan. ['eoMeTpruecKknuii CMBICT UHTErpaJIa.

IIpakTH4yeckoe 3aHsATHE:

Broruncnenne onpegenénHoro uwHTerpama 1o (Gopmyrne  Hprorona-JlenOHMIA.
[IpuMmeHeHue uHTErpana Ui HAXOXKICHUS IUIOMAACH IUIOCKUX (Quryp u o0bEMOB
TCOMETPUUYECKUX TEJl.

Kourpoabnas pabora

Pa3nen 6. MHOTOrpaHHUKHU U

TeJa BpaliCHUus

50

Tema 6.1
MHoOrorpaHHuKu

Conep:xanue y4eOHOro MaTepuaJia

10

Bunsl MHOrorpaHHHKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yroneHas npusMma,
npsMasi W HAKIOHHAs IpHU3Mbl, OOKOBas W IIOJHAs TOBEPXHOCTh IPU3MBL
[Tapannenenunen, DpsIMOYTrOJbHBIM MapajUielenune] U ero cBoucTBa. Kparuaiinme
IyTH Ha MOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. [IpocTpancTBeHHas TeopeMa
[Mudaropa. [Mupamuna: n-yronpHas nupaMuia, NpaBWIbHAs M ycedEHHasl MUPAMUJBI.
CpoiicTBa p€bep 1 OOKOBBIX TpaHeH MPaBIIILHONM MTUPAMUJIBIL.

IIpakTH4Yeckoe 3aHATHE:
Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, TUarOHaAIIN, YIJIbL.
Pemenue 3a1a4 Ha NOCTPOEHHUE NPHU3MBI, MApAJITIEIEIUIEA, THPAMUIBL.

Tema 6.2
IIpaBunbHbIE
MHOTOTPaHHUKH

Conep:xanue yueOHOro MaTepuaJia

[IpaBunbHBIE MHOTOTPAaHHUKH: TIpaBWIbHAs TMpHU3Ma W TpaBWIbHAs MHPaAMUAA,
MpaBWIbHAS TPEYyrojbHAas NUpamMua M NpaBUIBHBIN TeTpasnap, KyO. IIpencraBinenue o
MPaBUIbHBIX MHOTOIPAaHHHKAX: OKTAadAp, JOACKA3AP M UKOCAIP.

IIpakTH4Yeckoe 3aHATHE:
Ceuenust MpU3MBl U IUPAMHUJIBL.

Tema 6.3
Hunuuap, KoHyC, Wap U ux
CCUCHUA

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Ilpaxmuueckoe 3anamue:

[MousTHs: HUITMHIPUYECKAs TOBEPXHOCTh, KOHMYECKAs [IOBEPXHOCTh, Chepruieckas
MTOBEPXHOCTh, 00pa3yroIIue moBepxuocrei. Tema Bpamenns: MIIHHIP, KOHYC,
yceu€HHBIN KOHYC, cepa, map. BzaumHoe pacronoxxeHue cepsl U MIOCKOCTH,
KacaTelbHas TNIOCKOCTh K cdepe. M300paxkeHue e BpalieHus Ha TNIOCKOCTH.
Paseéprka nuimHapa u konyca. CummeTpust cepsl U 1apa.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB M TeJl BpallleHUs: CEYEHUs WINHIpA

OK 01, OK 04,
OK 06, OK 07
ITK-5.1




(mapanenbHO U NEPIICHANKYIISIPHO OCH), CEUCHUs KOHyca (MapauieIbHOE OCHOBAHUIO U
MIPOXOJIAIIee Yepe3 BEpUINHY ), CEUSHHUS Iapa, METO b TOCTPOCHUS CEUEeHHI: METOT
CJIEJTOB, METOJ] BHYTPEHHET 0 MPOSKTUPOBAHHS, METOJ EPEHOCA CEKYIIIeH TIOCKOCTH.

Tema 6.4
OO0OBeMEI U IUIOLIAIH
TOBEPXHOCTEH TeJ

Coaep:xanue y4eOHOro MaTepuaJia

[Tnomanp 60KOBOI MOBEPXHOCTH U TIOJHOW MOBEPXHOCTH NPSMON PU3MBI, MJIOMIAAD
OCHOBaHMM, TeopeMa 0 O0KOBOI MOBEPXHOCTH MPsAMOi mpr3Mbl. [1nomans 60KoBOi
MTOBEPXHOCTH U MTOBEPXHOCTH MPABIIEHON MUPAMHUIBI, TEOPEMA O TUIOMIATH YCEUEHHON
nupamuel. O0bEM. OcHOBHBIE CBOWCTBa 00BEMOB Tenl. Teopema 00 00bEMe
MIPSIMOYTOJIBHOTO NapaJulesieNue 1a v CIeICTBUS U3 Heé.

IIpakTH4yeckoe 3aHsTHE:

Bbruncnenue 351eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. COOTHOIICHUS
MEXJy IUIOIIAIMH TOBEPXHOCTEH, 00BEMamMu MOAOOHBIX Tela. OO0BEM mpsMOH U
HAKJIOHHOM MpPU3MBI, IHJIMHApA, TMUpaMuIsl ¥ KoHyca. OOBEM Imapa W IIapoBOrO
CEerMeHTa.

Tema 6.5
IIpumepsl
npodeccun

CUMMETpUI

Ilpogheccuonanvno-opuenmuposantoe codepicanue

Ilpakmuueckoe 3anamue:

CumMeTpus B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUH [IPABUIBHBIX MHOTOTPAaHHHUKOB.
CuMMeTpus B IPaBUILHOM MHOTOTPaHHUKE: CUMMETPHS Mapaljiesienumenia, CHMMETpUs
MPaBHJIBHBIX TPU3M, CAMMETPHS IPaBIWIIbHOM NMUpaMusl. [IBHKEHUS IPOCTPAHCTBA.
Otobpaxkenus. J{Buxenus u paBeHCTBO puryp. OOmmue cBoiicTBa ABMXEHUH. Buabl
JBIDKEHHUN: TapaJuIebHbIA EPEHOC, IEHTPaIbHAsl CHMMETPHSL, 3epKajibHast CAMMETPHSL,
MOBOPOT BOKpYT npsiMoi. [IpeoOpazoBanus nogoowus. [Ipsimas u cepa Diinepa.

Tema 6.6
Tena BpaieHus

Coaep:xanue yuefHOro MaTepuaJa

KomOuHauuu ten BpaiieHust 1 MHOrorpaHHukoB. [Ipu3ma, Biucansasi B LUIMHAD,
omnucaHHas OkoJo muuHapa. [lepecedyenue cdeprl u mapa ¢ mwiockocTeio. Kacanue
mapa u cepsl IWIocKoCThI0. [IoHATHE MHOTOrpaHHUKA, OITMCAHHOTO OKOJIO CQepHl,
cepsl, BOUCAHHON B MHOTOTPaHHHUK MJIH TEJIO BPALICHUSI.

IIpakTH4yeckoe 3aHsATHE:
CoOTHOIIIEHUS MEXKTy TUTOIIAISIMH IIOBEPXHOCTEH, 00hEMaMHU TTOJJOOHBIX TETI.

Tema 6.7
OO0BEMBI U TUIOIIAIH TEI
BpaleHus

Coaep:xanue yueOHOro MaTepuasa

[Tmomaas MOBEpXHOCTH MWIUHAPA, KOHYca, TIomanas chepsl u e€ yacteit. [lomobue B
npoctpancTBe. OTHOMIEHHE 00BEMOB, TUIOMIAJIEH MOBEPXHOCTEH MOAOOHBIX (DUTYD.
[IpeobpaszoBanue 1Mog00MsI, TOMOTETHSI.

IIpakTH4Yeckoe 3aHATHE:
Pemenue 3a1au Ha HaxoxIeHHsE 00BEMOB Tel BpalieHusl. Permenue 3a1a4y Ha II0CKOCTH




C UCIIOJIb30BAHUCM CTCPECOMETPHUICCKUX MECTOJOB.

KonTpoJbHas padora 2
Pa3znen 7. MHo:KkecTBA M JIOTHKA 6
Tema 7.1 Coaep:kanue y4eOHOro MaTepuaJa 6
OCHOBHBIE MOHATHS MHokecTBO, Ollepalliy HaJl MHOXKECTBAMHU U UX cBoiicTBa. OnpeneneHue, Teopema,
MHOXECTB CBOWCTBO MaTeMaTH4ecKoro o0beKTa, CIeCTBHE, JOKAa3aTeIbCTBO, PABHOCHIIBHEIC 2
YpaBHEHUSI. OK 02, OK 03, OK 05
IIpakTH4yeckoe 3aHsATHE:
[IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOIO —ammapara JJid ONHUCAaHUS  pealIbHBIX 4
MPOLIECCOB U SBJICHUH, NpPH pELIEHHH 3aJad M3 APYIMX Y4YEOHBIX IPEIMETOB.
Huarpammel Diinepa-BeHHa.
Pa3nesa 8. BepossTHOCTB M cTATHCTHKA 46
Tema 8.1 Conep:xanue yueOHOro MaTepuaJia 6
Co0bITHE, BEPOSITHOCTD I'pacd, cBsa3ublii rpad, myTu B rpade: nukisl u neny. CreneHb (BaJICHTHOCTh) BEPIIUHBI.
COOBITHSI. Crny4aifHple SKCTIEPUMEHTHI (OTIBITHI) U CITy9aifHbIe COOBITHS. DJIeMEHTapHBIE COOBITHS 2
(ucxonpl).
IIpakTH4yeckoe 3aHsTHE:
I'padbr Ha miockoctu. Jleperns. BeposTHOCTh cityualiHoro coObitus. Binu3ocTh 4acTOTHI 4
U BepOATHOCTH coObITHH. CiydaiiHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIE€MEHTAPHBIMU
COOBITHSIMHU.
Tema 8.2 Coaepxanne yueOHOr0 MaTepHaJIa 6
Onepanuy Haj COOBITUIME Onepanyu HaJl COOBITUSIME: TIepeceueHre, 00beIMHEHUE, TPOTUBOTIOJIOKHBIE COOBITHSI.
Huarpammer Diinepa. JlepeBo ciydaitHoro skcnepuMenta. @opmyiia moIHON OK 02, OK 03, OK 05
BeposatHocTtr. ®opmyna batieca. HezaBrcruMeie coObITHS. 5 IIK-5.1
bunapnslit cryyaiiHblil ONBIT (MCTIBITAHKE), YCTIEX U Heynaya. HezaBucumsie
ucneitanus. Cepusi HE3aBUCHMBIX MCIIBITAHUI J10 TiepBoro ycmnexa. IlepectanoBku u
(hakTopuan.
IIpakTH4yeckoe 3aHsATHE:
dopmyJia CII0KEHN BEPOATHOCTEN. Y CIIOBHAS BEPOSTHOCTh. Y MHOXKEHHE
BepoaTHocTel. Yncno coueranwmii. Tpeyronsuuk [lackana. @opmyna 6maoMa HeroToHAa. 4
Cepust He3aBUCHMBIX HchblTaHuid  bepHyman. ChydaiiHelii BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.
Tema 8.3 Ilpogheccuonanvno-opuenmuposannoe cooeprycanue 10
BeposiTHOCTS B Ilpakmuueckoe 3anamue: 10

po(heCCHOHATBHBIX 3aja4ax

OtHOCUTENIbHAs YacTOTa CO6LITI/I$I, CBOICTBO ¢ YCTOIZQHBOCTH. CraTHCTUYECKOe




OnpeacJICHNUC BEPOATHOCTH. OHGHKa BCPOATHOCTU COOBITHS

Tema 8.4
CrnyuaitHast BeTUarHa U €€
YHCIIOBBIC XapaKTEPUCTHKH

Coaeprxanue yuedOHOro MaTepuaJia

Crnyuaitnas BenmunHa. Pactipenenenne BeposiTHoCTel. JlmarpaMma pacipeneneHusl.
Onepanuu HaJ cyyailHBIMU BeTMYMHAMU. buHapHas ciyyaiiHast BETUYMHA.
CoBMecTHOE pacnpe/ieNieHue IBYX ClIydaiiHbIX BelnyuH. HezaBucumele ciydaiiHble
BEITMYMHBEL. MaTeMaTH4ecKkoe OXXHUIaHue CIyIaifHON BEeTMIMHEI (pacTpeeeHns).
Maremarnyeckoe OKuaaHre OMHAPHON CIy4YailHON BelMnYuHbI. MaTeMaTndeckoe
OKUJaHWE CYMMBI CITy4JalHbIX BETMYNH. MaTeMaTUYECKOe 0KUaHNE TEOMETPUIECKOTO
1 OMHOMHAJILHOTO PacIpe/ICIICHHIA.

IIpakTH4yeckoe 3aHsTHE:

[Ipumepsr pactipeneneHuii, B TOM 4Hcie FeoMeTpHYecKoe M OMHoMuaibHoe. [Ipumeps
MPUMEHEHUSI MaTeMaTHYeCcKOTro OXXHJaHus (cTpaxoBaHHe, joTepes). Jucmnepcus u
CTaHIApPTHOE OTKJIOHEHWE cIy4dailHOW BenmuuHBl (pacmpeneneHus). [ucmepcus
OMHApHOW CIIy4ailHOW BeMWYHMHBI. MaTeMaTH4ecKoe OXXHIaHWe TIPOU3BENCHUS U
AUCTEpCruss CyMMbl HE3aBHUCHUMBIX Cﬂy‘{aﬁHBIX BCJINYHH. I[I/ICHCpCI/IH U CTaHOApTHOC
OTKJIOHEHHE OMHOMMAIBHOTO pacnpezeneHus. Jlucnepcust U CTaHAApPTHOE OTKJIOHCHHE
TE€OMETPHYECKOTO PACIIPEIENEHUSI.

Tema 8.5
3agaun MaTeMaTHYECKON
CTATUCTUKU

Conep:kanue y4eOHOro MmaTepuasa

Hepasencteo YeoOniména. Teopema UeoniméBa. Teopema beprymnu. 3akoH O0mbIIMx
yrcen. BeIOopouHbli MeTo HccieqoBaHNi. BRIOOpOUHBIE XapaKTEPUCTHKH.

IIpakTH4yeckoe 3aHsATHE:

[Ipumeps!l HEPepHIBHBIX CIydalHBIX BEIMYMH. 3a7aud, MPUBOISAIINE K HOPMAILHOMY
pacnpezenenuio. OlleHUBAaHHE BEPOSATHOCTH COOBITHS 110 BBIOOPOUYHBIM JIAHHBIM.
[TpoBepka npoCTEUIIX TUIOTE3 C TOMOIIBIO U3YYEeHHBIX PacIpe/IeIeHHH.

Tema 8.6 Copaepxanne yueOHOro MaTepHuajia

HenpepbiBHbie  Cy4aliHble [ HenpeppiBable ciydaiiHple BeauduHbl. IIpuMepbl. OYHKUMS [UIOTHOCTH BEPOSTHOCTH

BCJTMIHMHBI. pacnpenesieHusi. PaBHOMepHOe pacrpesiejieHue U ero cBoicTBa. MYHKIHUS TUIOTHOCTH
BEPOSTHOCTU TI0KA3aTEIbHOTO pPACIpe/ie/icHus], (QYHKIHS [UIOTHOCTH BEpPOSTHOCTH
HOpMAaJIbHOTO pacmpeneienus. OYHKIMS IUIOTHOCTH W CBOMCTBA HOPMAIBHOTO
pacrpeieeHusl.
IIpakTH4eckoe 3aHsITHE:
HenpepriBable  ciaydaifHple BenuuuHbL. [Ipumepsl.  3amaum, mpuBOAAIINE K
MOKAa3aTeJbHOMY  pPACIpeNeNiCHUI0.  3ajau, OPUBOISIIME K  HOPMAJIbHOMY
pAacCIpeICIICHHUIO.

Tema 8.7 Copepxanne yueOHOr0 MaTepHuaJia




JIuneiinoe
MpOrpaMMHUPOBaHUE

IlocnenoBaTeIbHOCTH OJWHOYHBIX HE3aBHCHUMBIX COOBITHIA. 33[[3'-11/1, MIPUBOJAIINEC K

pacnpenenenuro Ilyaccona. KoBapuarust nyx cirydaitHeix BenmauH. Koaddumment 2
nnHenHHoH koppessanun. CoBMecTHbIE HAOIIONEHNS ABYX BEJIMYHH.

IIpakTH4Yeckoe 3aHATHE:

BriGopounsiii k03 ¢unpeHT koppensuuu. Pasnuume Mexay ITUHEHHOW CBS3BIO H 5
NPUYHUHHO-CIEACTBEHHOM CBsi3bto. JIMHeHHass perpeccus, MeETOJ HaUMEHbIIHNX
KBaJpaToB.

KonTpoannas padora 2

IIpomeskyTouHasi arrectaums (JK3amMeH)

Bcero:

334




3. YCJIOBUS PEAJIM3AILIMA OBIIEOBPA3OBATEJBHOM JUCITATLIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHn o

Peanmuzanus o0meoOpa3oBaTenbHON TUCHMIUIMHBI TpeOyeT Hamuuus ydeOHOro KaOuHeTa
MaTeMaTHUKH.

O06opynoBaHue yueOHOro KabuHeTa:

- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY O0yJaroIuXcs;

- pabouee MeCTO IpenoaBaTes;

- KOMIUIEKT Y4€0HO — METOAMYECKON JIOKYMEHTAallUu;

- KOMIUIEKT Y4e0OHO — HarJIsAHBIX TTOCOOUIA;

- CTEHJIbl CO CMEHHBIM HMH(OPMAIMOHHBIM MaTEpUAJIOM;
- CTEH/IbI CO CIIPABOYHBIM MaTEPHAIIOM;

- KOMIUIEKT Y4€OHMKOB.

TexHuueckue cpeacTBa 00ydeHHUs:

- KOMITBIOTEP C JIMIICH3MOHHBIM NIPOrPaMMHBIM O0€CIIiedeHEeM, UMEIOIIMM BBIXOJ B VHTEepHeT;
- MyJbTHMEHA TPOEKTOD;

- IPUHTED;

- IpOrpaMMHOE OOecTIieueHne O00Iero U Mpo(ecCHOHATBHOTO Ha3HAYCHHUS.

3.2. UudopmanuonHoe odecriedeHne 00y4eHust
Jlig peanu3anuu nporpaMmbl OMOIMOTEeUHbIN (POHT 00pa30BaTEIbHON OpraHrU3alui UMEET

NeYaTHblE  W/WIM  DJIEKTPOHHBIE  oOpa3oBaTelbHble W HMH()OPMAIMOHHBIE  PECYpPCHI,
PEKOMEH/JOBAaHHbIE IJIS MCIOJIb30BAaHUA B 00pa30BaTEIBHOM IIPOIECCE, HE CTaplle IISTH JIET C
MOMEHTA HU3JIaHHSL.

Ilepeyenb y4eOHBIX U3naHuil, IHTepHET-pECypCOB, JOMOIHUTEIHHON JIUTEPATYPHI
OcHOBHBIC MCTOYHUKH:

1. Amumo HI.A. m gp. Maremaruka: anrebpa M Hadajga MaTeMaTHYECKOro aHaiu3a,
reoMeTpus. AnreOpa M Hadajga MaTeMaTU4YecKOro aHaiu3a (0a30BbI M YIiyOJeHHBIN
ypoBHHn).10—11 kmaccel. — M., 2019.

2. Aranacsu JI.C., Byry3or B.®., Kagomues C.b. u ap. Maremaruka: aireOpa ¥ Hadaiga

MaTemaThueckoro ananusa. ['eomerpus. ['eomeTpus (0a30BbIif U yriayOIeHHBINH YPOBHH).
10—11 xmaccer. — M., 2019.

I[OHOJIHI/ITBJII)HBIC HCTOYHHUKU:

Amumos ILLA. u n1p. AnreOpa u Havana a"Hanuza. 10— 11ki.- M.,- «[IpocBemenue» 2012
AranacsH JI.C. u np. I'eomerpust. 10 — 11xin. — M., «lIpocBemenune» 2012

AsepbsiHoB J[.W. Bonpimoit cnpaBouHuk 1o marematuke. M., - «Jlpoda» 2002

AnteiHoB [1.M. AnreOpa u Hawana ananuza. Tectel. M.,- «/Ipoda» 2002

3BaBuu JI.W. I'eometpus B tabmumax. 7 — 11. M., - «/Ipoda» 2008

WBnes b.M. Anrebpa wu Hayana aHanu3a. Jlunaktuyeckue Martepuansl. M., -
«IIpocsemenne» 2008

7. Huxonbsckuit C.M. u ap. AnreOpa ¥ Hayajga MaTeMaTHMYECKOrO aHaJIn3a (6a3oBBII
u npodwibHblil ypoBHH). 10 k1. u 11kn. M., - «IIpocBemenue» 2010

ok wnE



10.
11.

Tectel. ['eomerpus. M., - «®TL» 2007

bamvakos M.M. Anrebpa n Havama MaTeMaTH4YecKOro aHaiau3a (0a3oBbIi ypoBeHB). 10
u 11kn. — M., «Axagemus» 2014

bammvakor M.U. Marematuka (6a30Bb1ii ypoBeHs). 10 — 11km. — M., «Akagemus» 2014
bammvakoB M.U. Martemartuka, 10ki., yaeonuk st 10kn u cObopruk 3amad. 10km. - M.,
«Axagemus» 2014

HNuTepHer — pecypcebl:

1.

2.

WNudopMalmoHHbIE, TPEHUPOBOYHBIE W KOHTPOJIbHBIE MaTepualbl [ DJIEKTPOHHBIN
pecypc]/URL: http://www.fcior.edu.ru

Enunas xomiekius udpoBeIX 00pa3oBaTeIbHBIX pecypcoB [DnekTpoHHsIid pecypc]/URL:
http://www.school-collection.edu.ru


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIVIMHBI

Oob6masi/mpodeccnoHabHasA
KOMIIETEeHI U

Pa3zgen/Tema

THun oeHOYHBIX
MepOnpusITUs

OK 01. Beibupats criocoObt
pelieHus 3a1aq
poeCCUOHATIBHOMN I TETbHOCTH
MPUMEHHUTEIHHO K Pa3TMYHBIM
KOHTEKCTaM

P1,Temal.1,1.2, 1.3 11-
o/c, 1.4

P2, Temn1 2.1,2.2,2.3,2.4,
2.5,2.6 IT-o/c

P 3, Tems 3.1, 3.2,3.3,3.4,
3.5,3.6,3.7,3.8 IT-o/c

P4, Temn1 4.1,4.2,4.3,4.4,
4.5

PS5, Tems 5.1,5.2,5.3,5.4,
5.5I1-0/c, 5.6, 5.7

P 6, Temsl 6.1, 6.2, 6.3 T1-
o/c, 6.4, 6.5 I1-o/c, 6.6, 6.7
P 7, Temnr 7.1

P 8, Tems! 8.1, 8.2, 8.3 I1-
o/c, 8.4,8.5, 8.6, 8.7

TectupoBanue

VYeTHbII onpoc
Marematnyeckuii TUKTAHT
NupuBunyanbHas
caMOCTOsATEeNIbHAsI paboTa
IIpencraBnenue pe3yibTaToB
MPaKTUYECKHUX PaboT
KonTposnbhas padora
Brimoanenue 3amanuii Ha
DK3aMCHE

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIUN
nHpopmanuu, 1 ”HHOPMAITMOHHBIC
TEXHOJIOTHH JIJISI BBITOJIHEHUS
3aj1a4 PO ecCUOHATBHOM

e TEIIbHOCTH

P1,Temal.1,1.2, 1.31I-
o/c, 1.4.

P 3, Temsr 3.1, 3.2,3.3,3.4,
3.5, 3.6, 3.7, 3.8 IT-o/c

P 6, Tems1 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 I1-o/c, 6.6, 6.7
P 8, Tems! 8.1, 8.2, 8.3 I1-
o/c, 8.4,8.5, 8.6, 8.7

TectupoBanue

VYcrHblii onpoc
MareMaTU4eCKHUM JUKTAHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBnenue pe3yabTaToB
IPAKTUYECKUX paboT
KontponpHas padora
Brmmonnenue 3agaHuii Ha
9K3aMCHE

OK 03. Ilnanuposats u
peann30BBIBATh COOCTBEHHOE
po(hecCuOHABHOE U JTMYHOCTHOE
pa3BHUTHE, TPEATPUHIMATEIBCKYIO
JIeSTEIbHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BAThH 3HAHUS T10
(rHAHCOBOW TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYAIHIX

P1,Temal.1,1.2, 1.31I-
o/c, 1.4.

P2, Temr1 2.1,2.2,2.3,2.4,
2.5,2.6 IT-o/c

P 3, Temn 3.1, 3.2, 3.3, 3.4,
3.5,3.6,3.7,3.8 Il-o/Cc

P4, Temb14.1,4.2,4.3,4.4,
4.5

P 6, Tems! 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 T1-o/c, 6.6, 6.7
P 8, Temsr 8.1, 8.2, 8.3 I1-
o/c, 8.4, 8.5, 8.6, 8.7

TectupoBanue

YceTHBIT onpoc
MareMaTU4eCKHUM JUKTAHT
NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX padoT
KonTponbHas pabota
Brmmonnenue 3agaHuii Ha
9K3aMCEHE

OK 04. D¢pdexTuBHO
B3aMMO/IEIICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

P1,Temal.1,1.2,1.31I-
o/c, 1.4,

P2, Temn1 2.1,2.2,2.3,2.4,
2.5, 2.6 I1-o/c

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6,3.7,3.8 IT-o/c

P4, Temr14.1,4.2,4.3,4.4,
4.5

P 5, Temsr 5.1,5.2,5.3,5.4,
5.511-0/c, 5.6, 5.7

TectupoBanue

YcTHBII onpoc
MareMaTU4eCKU JUKTAHT
NunuBunyanbHas
camocTosTeNnbHas padoTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX padoT
KonTponpHas pabota
Bremonnenue 3agaHuii Ha
9K3aMEHE

OK 05. OcymiecTBiiTh YCTHYIO U

P1,Temal.1,12, 1.3 1I-

TectupoBanue




MMCbMEHHYI0O KOMMYHHUKAIIUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢ yuerom
OCOOCHHOCTEH COIUAIIBHOI'O U
KYJIbTYPHOTO KOHTEKCTa

o/c, 1.4.

P 3, Temsr 3.1, 3.2, 3.3,3.4,
3.5,3.6,3.7,3.8 I1-o/c

P 6, Temsl 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 I1-o/c, 6.6, 6.7
P &, Temsr 8.1, 8.2, 8.3 I1-
o/c, 8.4,8.5, 8.6, 8.7

VYcerHblil onpoc
Maremarudeckuii JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBieHue pe3yabTaToB
MIPaKTUYECKUX padoT
KontponbHas padora
Brmonaenue 3amanuii Ha
JK3aMeHe

OK 06. ITposiBIsATE Tpak1aHCKO-
HaTPHOTUYECKYIO TIO3UIIHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHHE Ha OCHOBE
TPaTUIIMOHHBIX
00I1IeUeIIOBEYECKHUX IEHHOCTEH, B
TOM YHCJIE C YYETOM
rapMOHHM3ALUH MEKHAIIMOHAIBHBIX
¥ MEXPEITUTHO3HBIX OTHOIICHHA,
NPUMEHSTH CTaHJApPThHI
AQHTHKOPPYIIIMOHHOTO MTOBEICHHSI

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

P4, Temn14.1,4.2,4.3, 4.4,
4.5

P 5, Temnr 5.1,5.2,5.3,5.4,
5.5I1-0/c, 5.6, 5.7

TectupoBanue

VYcerHblii onpoc
MaremaTuyecKuii TUKTaHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBienue pe3ynbTaToB
MIPaKTUYECKUX padoT
KonTponbnas pabota
BrinosiHeHue 3aganuii Ha
JK3aMeHe

OK 07. CognericTBOBaThH
COXPaHEHUIO OKPYKAIOIIEH Cpeibl,
pecypcocOepexeHHI0, MPUMEHSITh
3HaHUA 00 H3MCHECHUHU KIMMaTa,
MIPUHITUIIEI OEPEHKITMBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JIEHCTBOBATh B UPE3BhIYANHBIX
CUTYaITUSIX

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

P4, Temr14.1,4.2,4.3,4.4,
4.5

P 5, Temrr 5.1,5.2,5.3,54,
5.5I1-0/c, 5.6, 5.7

P 6, Temn! 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 I1-o/c, 6.6, 6.7

TectupoBanue

YceTHBI onpoc
MareMaTuyeckuil TUKTaHT
NupuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX paboT
KonTponbnas padora
Brinonnenue 3agannii Ha
SK3aMEHE

[1K 5.1. CobupaTh UCXOIHBIE
JaHHbIE JJIs pa3pabOTKU
IIPOEKTHOM TOKyMEHTAallU1 Ha
MH(OPMALIMOHHYIO CUCTEMY

P1,Temrr1.1,1.2,1.3,1.4

TectupoBanue

VYceTHBII onpoc
MaremaTtudeckuii JUKTAHT
NupuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padoT
KonTponbnas padora
Brimmonnenue 3aganuil Ha
9K3aMEHE




