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1 Crpykrypa mnporpamMmbl 00me00pa3oBaTebHOH y4eOHOW JUCHMILIMHBI

MaTtemaTuka

1.1 ITosicHUTEIbHASA 3ANMUCKA

[Tporpamma oGmieoOpazoBarenbHON ydeOHOM AUCIUIUTMHA MaTteMaTuka, mpeaHa3HaueHa
JUIST M3y4eHUsT MaTeMaTHUKd B MPOQPECCHOHANBHBIX 0O0pa3oBarenbHbIX opranmzanusx CIIO,
peam3yromux 00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHEro ooOmero obpa3oBaHUs B Tpeaeiax
OCBOCHHSI OCHOBHOH mpodeccruonaibHON o0pazoBaTensHOM mporpammel CITO (OITOIT CITO) na
0a3e OCHOBHOT'O 00IIETr0 00pa3oBaHus MPHU MOJTOTOBKE CIICIIHAIMCTOB CPEAHETO 3BCHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii @PI'OC cpenHero o61ero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpE, COACPNKAHUIO U PE3yIbTaTaM OCBOCHHS y4eOHOI
TVCIATUTHHBL «MaTemMaTrnKa», B COOTBETCTBUU ¢ PeKOMEHIAIMsIMH TTO OpTaHU3aIluH MTOJTydCHHSI
cpeaHero obmiero o0Opa3oBaHUs B Mpejeax OCBOCHHS 00pa30BaTENbHBIX MPOTPAMM CPEIHETrO
npodecCHOHATLHOTO 00pa3oBaHHUs HAa 0a3e OCHOBHOTO 0OOIIero oOpa3oBaHHsI C Y4ETOM
TpeboBaHUH (hefepallbHBIX TOCYJapCTBEHHBIX O00pa30BaTEIbHBIX CTAHIAPTOB M IOIy4aeMOU
npodecCuu WM CHEMUATBHOCTH CpeAHero mpodecCHoHaIbHOTO 00pa3oBaHus (TTUCHEMO
JlenapTameHTa rocyJIapCTBEHHOW TMOJUTUKH B cdepe MOAroTOBKH padouux kaapoB u 10
Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yderom TpebGoBaHuii moioxenus «O
pazpaboTke paboumx MporpaMMm O0OIE00pa30BATENbHBIX YUE€OHBIX JAHCIMUILIUH OCHOBHOM
npodecCHOHAIBHOW ~ 00pa3oBaTeNbHOM  NPOTpaMMbl  CPEIHETO  MPO(ECCHOHATHLHOTO
00pazoBaHUM.

Copepxanne mporpammbl  «MaremaTtrukay HampaBlI€HO Ha JOCTHIKEHHE CIETYIOUINX
LEIIEN:

— obecniedenue cHOpMHPOBAHHOCTU TMPEACTABICHUN O COIMANBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (PaKTOpaX CTAHOBICHUS MAaTEMATHKU;

— oOecrieueHue  CPOPMHPOBAHHOCTH  JIOTMYECKOTO,  alTOPUTMHYECKOTO  H
MaTEeMAaTHYECKOTO MBIIUICHHUS,

— obecnedueHrne cPOPMHPOBAHHOCTH YMEHUUN MPUMEHSITh MONyYEHHBIC 3HAHUS IPHU
pEIIeHUH Pa3InYHbIX 3a7ay;

— obecnieueHrne CQHOPMUPOBAHHOCTH TMPEACTABICHUN O MaTreMaTUKe KaK 4YacTH
00IIeYeI0BeUeCKOl KYIbTYphl, YHHUBEPCATHbHOM S3bIKE HAYKH, IMMO3BOJSIONIEM OIKCHIBATH U
U3y4aTh pealibHbIC MMPOLIECCHI U SIBICHUS.

B mporpaMmy BKJIIOYEHO COAEpKaHUE, HAMPaBICHHOE HAa (OPMUPOBAHHE y CTYJCHTOB

KOMITETCHIIMH, HeO0OX0auMBIX 11 KadecTBeHHOro ocsoeHus OITOIT CIIO nHa 6a3e OCHOBHOIO
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obmrero oOpa3oBaHMsI C MOJYYEHHUEM CPEIHEro o0Iero oOpa3oBaHMs MPOTrpaMMBbl MOATOTOBKH
cnienranuctoB cpennero 3eeHa (ITIICC3).

[Tporpamma MOKET UCIIONIB30BAThCA APYTHMHU NMPO(EeCCHOHAIBHBIMUA 00pa30BaTeIbHBIMU
OpTaHHU3AIUSAME, PEAUTH3YIOIUMHU 00Pa30BaTEIBHYIO MPOTPaAMMy CpeIHEro o0Iero oopa3oBaHus
B mnpenenax ocBoeHus ocHoBHOM OIIOIT CIIO Ha 06a3e ocHOBHOro o001mero oOpa3oBaHHS

(TIITICC3).

1.2 OOmas xapakTrepucTHKa 001eo0pa3oBaTeibHON Y4eOHOW JAUCHMILIMHBI

MaTteMaTuka

Maremaruka siBIseTcs (PyHIaMEHTAIbHOW 0011e00pa3oBaTeIbHON HUCHIUIUIMHON CO
CIIOKHBIIMMCS YCTOMYUBBIM COJAEpP)KAaHMEM U OOUIMMH TpeOOBaHUAMU K IOATOTOBKE
o0yJaromuxcs.

B po(hecCHOHATBLHBIX 00pa3oBaTeNbHBIX OpraHHU3aIusIX, peaTn3yomux
00pa3oBaTeNbHYI0 MPOrpaMMy cpeaHero oomiero obpazoBanus B mpenenax ocBoenus OITOIT
CIIO Ha 0a3e OCHOBHOTO 0OIIero 0Opa3oBaHUs, HM3YYCHHE MaTEMaTUKH HWMEET CBOHU
OCOOEHHOCTH B 3aBUCUMOCTH OT MPOoGuIIsi mpodhecCuoHaTLHOTO 00pa3oBaHMs.

IIpu ocBoenun cneunanbHocted CIIO  coOnMambHO-3KOHOMHYECKOTO  MPOGMIIs
MaTeMaTHKa u3y4yaercs Oojee yriayOlieHHO, Kak mnpoduiabHas yueOHas JUCLHUIUIMHA,
yUUTHIBaIONIasi Crenu(uKy CHelHaJbHOCTeH. DTO BbIpa)KaeTcsi B COJCpKaHUU OO0ydeHHs,
KOJIMYECTBE 4YacOB, BBIJCNIAEMbIX HAa HM3y4Y€HUE OTHAEIbHBIX TEM MPOrpaMMbl, TIIyOMHE HX
OCBOGHHUS CTYJCHTaMH, 00bEeMEe M XapakTepe MPAKTUYECKUX 3aHATUH, BHUIAX BHEAYTUTOPHOM
CaMOCTOSITENIbHON pabOThI CTYICHTOB.

OOmue 1en uU3y4eHHsT MaTeMAaTUKH TPaJUWIUOHHO pealn3yloTcd B  YEThIpeX
HaIpPaBJICHUSX

— o0miee mpeAcTaBiIeHUE 00 UIIEIX U METOJaX MAaTEeMAaTHKH;

— HHTEJIEKTYaJIbHOE Pa3BUTHUE;

— OBJaJieHue He0OXOIMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

— BOCIIUTATENBHOE BO3/ICHCTBHUE.

[Ipopunmzanust 1eneid MareMaTH4ecKOro OOpa3oBaHHUS OTpPaKaeTcs Ha BBIOOpE
OPUOPUTETOB B OpraHW3aluu ydeOHOW JAedaTenbHOCTH oOydarommxcs. Jlns  commanbHO-
SKOHOMHYECKOTO Tpodmisi MpodecCHOHAIBHOTO 00pa3oBaHMUs BBIOOp IIEJNEH cMemaeTcs B
IparMaTH4eCcKOM HaIlpaBJICHUH, MPEeIyCMaTPUBAIONIEM YCUJIEHUE U pacIIMpeHHe MPUKIAIHOTO
XapakTepa M3yYeHUs MATEMATHKH, MPEUMYIECTBEHHOW OpPHEHTAlMU Ha aIrOPUTMUYCCKUIN

CTHJTL TO3HABATEIbHOM ACATCIIbHOCTH.



N3yuenne maTemMaTUKH Kak MpOoGUILHON 00111e00pa30oBaTeIbHOM yUeOHOW TUCITUTIIINHBI,
YUHUTBHIBAIOMICH crienn(UKy OCBaMBaeMbIX CTyieHTamMu crierinanbHoctei CI1O, obecnieunBaeTcs:

— BBIOOPOM Pa3IMYHBIX MMOAXO0/I0B K BBEJCHUIO OCHOBHBIX TOHSITHIA;

— (opMupoBaHHEM CHCTEMBbl Y4eOHBIX 3alaHui, oOecmeunBaromux 3hdexkTuBHOE
OCYIIIECTBIICHUE BHIOPAHHBIX 1[EJIEBBIX YCTAHOBOK;

— o0orameHueM CHEeKTpa CTUIeH y4eOHOW IesATENbHOCTH 3a CUeT COIVIACOBAHUS C
BEJYIIUMH JIeATEIHbHOCTHBIMU XapaKTEPUCTUKAMU BBIOpAaHHOW crienuanbHOCTH. [IpodunbpHas
COCTaBIISIONIAS OTPAKAETCS B TPEOOBAHUSX, K IOATOTOBKE O0YJAIOIIMXCS B YACTH:

— o0mell  cucTeMbl  3HAHWMNA:  COAEpKATENbHBIE  MPUMEPHI  HCTOIH30BAHUS
MaTeMaTUYeCKUX HJIel U METO/I0B B TPO(EeCCUOHATILHOM JesITeNIbHOCTH;

— YMEHWIi: pa3au4due B YPOBHE TPEOOBAHHH K CIIOKHOCTH MTPUMEHSEMBIX aJITOPUTMOB;

— TMPAKTUYECKOTO  HUCIONB30BaHUs  MPUOOPETEHHBIX  3HAHUH W yMEHHIl:
WHAUBUAYAIBHOTO Y4YeOHOIrO OMbITa B MOCTPOCHUM MaTEeMaTHYEeCKHX MOJIENEH, BBIMOIHEHUU
HCCJIEIOBATEIILCKUX POCKTOB.

Takum oOpazom, peanu3zaius COACpKAHHUS y4ECOHOW TUCITUIUIMHBI OPUEHTHPYET Ha
OPUOPUTETHYIO POJIb MPOIECCYAIbHBIX XapaKTEPUCTUK Yy4eOHOW paboThl, 3aBUCSIIUX OT
npoduis npodeccCHoHaIbHOTO0 00pa30BaHus, MOJYYEHHS OIbITa UCIOIb30BAHHUS MAaTEMaTUKU B
COJIEPKATENBHBIX U TPO(ECCHOHATHFHO 3HAYMMBIX CHTYAIMSX IO CpPaBHEHHIO C (hopmaibHO-
YPOBHEBBIMH  PE3Yy/IbTATHUBHBIMU  XapakTepucTukamu oOyueHus. Copaepkanue y4eOHOI
JUCIUIUIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU COJAEP)KATEIbHBIMU JTMHUSIMHU
00yJeHUsT MaTeMaTHKe:

— anreOpanueckas JIMHHS, BKJIIOYAONIAs CHUCTEMAaTU3allMI0 CBEACHUA O YHCIaX;
U3YYCHHE HOBBIX M 0000IIeHUE paHee W3YYEHHBIX oOmepanuii (BO3BEACHHE B CTEICHbD,
U3BJIEYCHHE KOPHS, JIorapugMHUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC U OOpaTHBIE K
HUM); W3y4CHHE HOBBIX BHJOB YHCJIOBBIX BBIPOKEHUH u (OPMYI; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBHOW KYJIbTYpbI, paclIUpEHUE U COBEPIICHCTBOBAHUE
anredpandeckoro ammapara, c(OpMHPOBAHHOTO B OCHOBHOHM IIKOJIE, U €r0 MPUMEHEHHE K
PELICHNI0 MaTeMaTHYECKUX U MPUKIIAIHBIX 3a/1a4;

— TeopeTUKO-(yHKIIMOHATbHAS JTUHUS, BKIFOYAONIAsS CHCTEMAaTH3alUI0 U PACIIMPEHUE
CBEJICHHI O (PYHKIIHMSIX, COBEPIICHCTBOBAHNE TPaQUUSCKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMH
UAesIMM M METOJAaMHM MaTeMaTHYeCKOro aHaiu3a B 00beMe, IMO3BOJISIOUIEM HCCIeA0BaTh
DJIEeMEHTapHble (YHKIMU W pelaTh MNPOCTEHIINE TeoMeTpudyecKue, (U3UYECKHe U JPYTHe
MPUKIIaIHBIC 33]1a4H;

— JIMHUS ypaBHEHUN U HEPAaBEHCTB, OCHOBAaHHAs Ha TOCTPOCHUU U HCCIICTOBAHHUH

MaTEeMAaTHYECKUX MOJIENICH, TePEeCceKArOIIasIcs ¢ aNreOpandecKo U TeOPeTUKO-PyHKIIMOHATHHON
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JUHUSAMH W BKJIIOYAlollas pa3BUTHE, M COBEPUICHCTBOBAHWE TEXHUKH alredpanyecKux
npeoOpa3oBaHM IJIsl PEIICHUS] YpaBHEHUH, HEPABEHCTB U CUCTEM; (DOPMHUPOBAHHUE CIIOCOOHOCTH
CTPOUTh M HCCIEAOBaTh MPOCTEHIINE MaTeMaTUYeCKHEe MOJACIH MPH PEHICHUH MPUKIAIHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIICIHATBHBIX JUCIUTUINH,

— reoMeTpudYeckas  JIMHUS,  BKIIOYAIONM[as  HArjsAHble  TPEJACTaBICHUS O
IPOCTPAHCTBEHHBIX (Urypax ¢ M3yuyeHHE UX CBOWCTB, (opMHpoBaHHE U Ppa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)KEHMs, pa3BUTHE CIHOCOOOB TI'E€OMETPUYECKUX H3MEPEHHUH,
KOOPJMHATHOTO U BEKTOPHOT'O METO/I0B JIJISl pEIICHHS] MAaTEMaTHUECKUX U MPUKIIAIHBIX 3a/1a4;

— cToxXacTWyeckas JIMHHUS, OCHOBaHHAs Ha pa3BUTHH KOMOWHATOPHBIX YMEHUH,
MPEJICTABICHU O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX OKPYXAIOUIero Mupa.
Paziensl (TeMbl), BKIIOYCHHBIE B COJCpXKaHUE y4eOHOW NUCIUIUIMHEI, SBISIOTCS OOIMMMU IS
Bcex mpoduiiel mpodecCHOHATBPHOTO 00pa30BaHUSI M MPH BCEX O0beMax ydeOHOTO BPEMEHH
HE3aBUCHMO OT TOro, sIBiSeTcs Ju YydeOHas JucuuiuiiHa «Marematukay 0a30BOM wiH
PO UIEHOM.

B TemarnueckoM maHe MporpaMMbl YUeOHBIM MaTepuan TNpeAcTaBieH B (opme
YepeyIoIIerocss pa3BepPThIBAHUS OCHOBHBIX COJNICPIKATENBbHBIX JIMHUN (anredpandeckoi,
TEOPETHKO-PYHKITNOHATHHOW, YpaBHEHUH W HEPABEHCTB, T€OMETPUUYECKOW, CTOXAaCTUUYECKOM),
YTO MO3BOJISIET TMOKO HCIIOJIb30BAaTh UX PACIIOJIOKEHHUE W B3aMMOCBS3b, COCTABISATH pabouMil
KaJICHJAPHBIA TIJIaH, TIO-pa3HOMYy uepeays y4eOHble Tembl (TJIaBbl YYE€OHMKA), YUUTHIBAS
npoduns mnpodeccrnoHabHOTO 00pa3zoBanus, cnenudpuky crernuanbHoctd CIIO, ToyOuHy
W3YYCHUS MaTepuasa, ypoBeHb MOJATOTOBKU CTYJEHTOB IO MPEIMETY.

N3yuenue ob6meoOpa3zoBaTeabHON y4eOHON AUCIUTUIMHBI «MaTeMaTuKay 3aBepliaeTcs
MOJIBEICHUEM UTOTOB B (pOpME HK3aMEHA B pamMKax IMPOMEXKYTOUHOH aTTecTalluu CTYJIEHTOB B
nporecce ocBoeHus: ocHoBHoi OIIOIT CIIO ¢ momyuyeHueM cpenHero oOmiero oopazoBaHHS
(IITICC3). B paznene nporpammbl «CopaepikaHue yueOHOM AUCHUIUIMHBY KYPCHBOM BBIJEIEH
MaTepuay, KOTOPbIH MpU WU3YyYCHUU MaTeMaTHKH Kak 0a30BOM, Tak W MpOodUILHON Yy4eOHOM

JAUCHUIINIMHBI, KOHTPOJIIO HE MOJJICKHT.

1.3 MecTo yueOHoii 00111€00pa3oBaTe/IbHOM Y4eOHOM JUCHMIIMHBI MaTeMaTuka

VYyebnas gucrumiamHa MareMaTtuka sBISETCS y4eOHBIM TIPEAMETOM 00s3aTeIbHOU
npeaMeTHou obmactu «Matematuka u nuapopmaruka» OI'OC cpegnero obmero oopasoanus. B
npodeCCHOHATBHBIX  00Pa30BaTENbHBIX OpPraHMU3ALUAX, PEAIN3YIOMIHUX 00pa30BaTENbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanusi B mpexaenax ocBoenuss OIIOII CIIO na 6aze
OCHOBHOTO 00111eT0 00pa3oBaHus, yuyeOHass JUCHUIUIMHA «MaremaTtnka» u3ydaercs B
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obmeobpazoBatenpbHoM muKiIe ydeOHoro turana OIIOIT CIIO Ha 06a3e OCHOBHOTO OOIIIEro
oOpaszoBaHusl C mojydeHueMm cpemaHero oodmero ooOpazoanus (IIIICC3). B yueOHBIX maHax
MIICC3 yueOHast nucuuminHa «MaTeMaTuka» BXOJIUT B COCTaB OOMIMX 001Ie00pa3oBaTeIbHBIX
y4eOHbIX TUCHMIUIMH, (POPMHUPYEMBIX U3 00s3aTeNbHBIX npeaMeTHbIX obnacteit ®I'OC cpennero
obmero  obpaszoBanms, s crnenuanbHocter  CIIO  cooTBercTBytomiero  mpoduiis

poeCCHOHAIBHOTO 00pa30BaHUsI.

1.4 ®opmupoBaHMe JHYHOCTHBIX Ppe3yJbTATOB BOCHHUTATEIbHOH PpadoThI

00y4YarIuXcs

JIP 1. Oco3Haromwii ce0st rpakJaHUHOM U 3allIATHUKOM BEJIMKOUN CTPaHBbI.

JIP2.ITposiBasironuii AKTUBHYIO rpakIaHCKYIO MO3UIHIO, JIEMOHCTPUPYIOIIHI
NPUBEP)KEHHOCTh ~ NPHUHIMIAM  YECTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH, HKOHOMHUYECKOMN
AKTUBHOCTH U y4acCTBYIOIIUN B CTYJ€HUECKOM U TEPPUTOPHUAIILHOM CaMOYIIPaBICHHUH, B TOM UHUCIIE
Ha YCIOBHSIX JOOpOBOJIbYECTBA, MPOIYKTUBHO B3aUMOJCHCTBYIOIIMH M y4YacCTBYIOIIMHA B
JESITeIbBHOCTH OOIECTBEHHBIX OpraHU3aliii.

JIP3.CoOmroatomuiic.  HOPMBI ~ MPABOIOPSIIKA, CICAYIONIMH  HWAcaJlaM TpakIaHCKOTO
o0miecTBa, odecrieueHus: 0€30MacHOCTH, MpaBa U cBoOo rpaxkaad Poccun. JIosIbHBIN K yCTaHOBKaM
U TIPOSIBJICHUSIM TPEACTABUTENCH CYOKYIbTYp, OTIMYAIONIMN WX OT TPYII C JIECTPYKTUBHBIM H
JICBUAHTHBIM IOBEJCHUEM. JIEMOHCTPUPYIOIIMI HENPHUATHE W MNPEAYNPEKTAOMUNA  COLUAIBHO
ONAaCHOE MOBEJICHUE OKPYKAIOIIUX.

JIP4. IlposBisionmii U JEMOHCTPUPYIOIIMNM YBaXXEHUE K JIIOAAM TpyJa, OCO3HAIOLIUI
[IEHHOCTh COOCTBEHHOro Tpynaa. Ctpemsmuiicss kK (pOopMUPOBAaHUIO B CETEBOM cpele JIMYHOCTHO U
poeCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CEAAN.

JIPS.JlemoHCTpupyIOIIMA TPUBEPKEHHOCTh K POJAHON KYJIbType, HCTOPUYECKON MaMsATH Ha
ocHOBe J1I00BU K PonuHe, poiHOMY Hapoay, Majol poJWHE, TPUHATHIO TPATUIIMOHHBIX [IEHHOCTEH
MHOTOHaIlMOHAIBbHOIO Hapoaa Poccuu.

JIP6. IIposiBnsironuii yBa)K€HUE K JIIOJISIM CTApIIEro MOKOJIEHUSI M TOTOBHOCThH K y4acTHIO B
COLIMAIbHOW MOJIEPKKE U BOJOHTEPCKUX JIBHIKCHHUSIX.

JIP7. Oco3HaromMii NpPUOPUTETHYIO ILIEHHOCTb JIMYHOCTH YEJIOBEKA; YBAXKAIOLIUUI
COOCTBEHHYI0 M UYXXYI0O YHUKaJIbHOCTh B Pa3IUYHBIX CHUTyalMsX, BO BceX (opmMax H BHIAX
JIeATEIbHOCTH.

JIP8. IlposBnsiomuii ¥ AEMOHCTPUPYIOIIUN YBAKEHUE K MPEICTABUTEISAM Pa3IMYHBIX

9THOKYJBbTYPHBIX, COOUAJIBHBIX, KOH(bGCCI/IOHa.HBHBIX U HWHBIX TpYyHIl. COHpI/I‘IaCTHOCTB K



COXpPAaHEHHIO, IMPEYMHOXEHHUIO W  TPAHCIKLMM  KYJIBTYPHBIX TpaJULIMA W  LEHHOCTEH
MHOTOHAIIMOHAJIBHOTO POCCUICKOTO rOCY1apCTBa.

JIP9. Cobmrofaromuii ¥ MponaraHIupyoIuii npaBuiIa 310poBoro U Oe3omacHoro odpasa
KHU3HH, CIOPTa; MPEAYNPEekKIAIOMINNA 00 MPeo oIeBalOIIUi 3aBUCUMOCTH OT alIKOToJisl, Tabaka,
NICUXOAKTUBHBIX BEUIECTB, a3apTHBIX UIp U T.A. COXpaHAIOMNN IICUXOJOTHYECKYI0 YCTOMYUBOCTD B
CUTYaTUBHO CJIOKHBIX UM CTPEMUTEIBHO MEHSIOIINXCS CUTYalUsX.

JIP10. 3a0oTsmuiics 0 3alUTe OKPYKAKOIIEH cpeapl, COOCTBEHHON U 4yXOi 0e30MacHOCTH,
B TOM 4HCIIe TU(PPOBOHA.

JIP11. TlposBisromuii yBakK€HHE K SCTETUYECKHM IIEHHOCTSAM, OOJIaTaromuii OCHOBaMH
3CTETUYECKOHN KYJIbTYPHI.

JIP12. IlpuHuMaromuii ceMeWHbIE LIEHHOCTH, TOTOBBIM K CO3/IaHHUI0 CEMbU M BOCIUTAHHIO
JIeTe; JEMOHCTPUPYIOLIMK HENPUITHE HACWIUS B CEMbE, yXO0Ja OT POIUTEIbCKOMN

OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIICHHUM CO CBOUMH ACTbMHU U UX (bl/IHaHCOBOI‘O COACPIKaHMU.

1.5 PesyabTarsl oOcCcBOeHHSI 00meo0pa3oBaTelbHOW Yy4eOHOH JMCHUILIHHBI

MaTteMaTukKa

OcBoenmne conepkaHuss y4eOHOM  AMCHUIUIMHBI «MaTeMaTuKa o0ecrieynBaeT
JOCTH)KEHUE CTYJICHTaMH CIEIYIOIUX Pe3yIbTaToB:

JJUIHOCTHBIX:

- BJAJEHHE METOJaMH JOKa3aTeNbCTB, QJITOPHUTMaMH pEUICHHs 3alad; YMCHHE
(bopMyITHpOBaTh ONpEACTCHHS, aKCHOMBI U TEOPEMBI, IPUMEHSITh MX, MPOBOJIUTH IOKa3aTEIbHbIC
paccyXJIcHHsI B XOJIe PELICHUS 3a7a4;

- YMCHHUC ONICPUPOBATHL MOHATHAMHU: CTCIICHbL 4YMCJIA, Horapn(bM quciia, YMCHUC BBIIOJIHATH
BBIUUCIICHHE 3HAYCHWH W TpeoOpa3oBaHMsl BBIPAKEHUH €O CTENEHsSIMH H Jiorapudmamuy,
npeoOpa3oBaHus IPOOHO-PANIMOHATIBHBIX BBIPAXKEHUH;

- YMCHHC OICPUPOBATHL IMOHATHUAMHU: PALUOHAJIBHBIC, HPPALUOHAJIBHBIC, ITOKA3aTCJIbHBIC,
CTCIICHHBIC, JIOFapI/Iq)MI/I‘-IeCKI/IC, TPUTOHOMCTPHUYCCKUC YPABHCHHA U HCPABCHCTBA, UX CUCTCMBbI;

- YMEHHE OICpUPOBATh MOHATUAMHU: (YHKIHS, HETpEepbIBHAs (QYHKIUS, TPOU3BOHAS,
nepBoOOpa3Hasi, OINpEeNICHHBI HMHTErpaJl; yMEHHUE HaXOIUTh IPOU3BOJHBIC AJIEMEHTAPHBIX
(GyHKUNH, UCTIONB3Ys CIIPABOYHBIC MaTepHalIbl; MCCIEN0BATh B MPOCTEUIINX ClIy4asx (QYHKIMH Ha
MOHOTOHHOCTb, HAaXOJIUTh HAWOONBIIME M HAMMEHBbIIME 3HAUYeHUS (DYHKIMI; CTpOUTh Tpaduku
MHOTOYWJIECHOB C HCITOJIb30BAaHMEM arapara MaTeMaTHUECKOro aHaln3a; MPUMEHITh MPOU3BOIHYIO
NIPY PEIICHUU 3a/1a4 Ha JBW)KCHUE; PEIlaTh MPAKTHKO-OPHCHTUPOBAHHBIC 33]]aui Ha HAHOOJBIINE

HAaMMCHBIINEC 3HAUCHU A, HA HAXOXKICHUC ITYTH, CKOPOCTHU U YCKOPCHUAA,



- YMEHHE OIEpUPOBaTh TOHATHIMU: palMOHAJIbHAS (YHKIMS, TMOKa3areiabHas (YHKIIHS,
creneHHas (QyHKIuUs, Jorapudmudeckas (YHKIUS, TPUTOHOMETpHUYECKHEe (YHKIHUH, OOpaTHBIS
(GyHKLINHU; yMEHUE CTPOUTH I'paUMKU M3yUEHHBIX (YHKLUH, MCIIOIB30BaTh Tpa(uKy MpU U3yYeHUN
IPOIIECCOB M 3aBHCUMOCTEH, MPH pEIIeHHH 3aJad W3 JPYTruX YYeOHBIX MPEeIMETOB M 33134 U3

peabHOM JKU3HU; BhIpaKaTh (hOpMyJIaMU 3aBUCUMOCTH MEXKy BETMYUHAMU;

MeTanpeaMeTHBIX:

- YMEHHE pelaTh TEKCTOBBIE 33Ja4YM PA3HBIX THIOB (B TOM YHCJIE€ HA MPOLEHTHI, JOIH U
YacTu, Ha JABIDKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJOTH, 3a/1a4i U3 00JacTH yIpaBlIeHUS
JUYHBIMA W CeMEHHBIMH (PMHAHCAMM); COCTABIATH BBIPAKEHHS, yYpaBHEHUS, HEPAaBEHCTBA M HX
CHCTEMBI TI0 YCIIOBHIO 33aJja4H, HCCIIEA0BATh MTOJyYEHHOE PEUICHNE U OLIEHUBAThH MPAaBIONOA00HOCTD
pe3yabTaToB;

- YMEHHE ONepUpoBaTh IMOHATHAMHU: CpelHee apupMeTHyecKoe, MeIuaHa, HauOojblee U
HavMEHbIIIee 3HAUCHHS, pa3Max, JUCIIEPCHUs], CTAaHIapTHOE OTKJIOHEHHE YUCIOBOTO Habopa; ymMeHue
U3BJIEKaTh, HMHTEPIPETHPOBATh HH(OpMANWIO, MPEACTaBICHHYIO B Ta0NWIaX, Ha JAuMarpaMmax,
rpadukax, OTpaXxarIyl0 CBOWCTBA PEaTbHBIX MPOLECCOB U SBICHUI; MPEACTaBIATh HH()OPMAIHIO C
MIOMOILBIO TAOJHII U JUarpaMM; UCCIIEI0BaTh CTATUCTUYECKHE JJaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
rpagUYecKUX METO/IOB U 3JIEKTPOHHBIX CPEJICTB;

- YMEHHE ONEepPUPOBATH IMOHITUSAMH: CIyJalHBIH OMBIT M CIIy4ailHOE COOBITHE, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS; YMEHHE BBIUUCIISATH BEPOSITHOCTH C MCIIOJIb30BaHUEM I'paUuecKUX METOJIOB;
IPUMEHATH (POPMYJIIBI CIIOKEHUS U YMHOXKEHHSI BEPOSATHOCTEH, KOMOMHATOPHBIE (PaKThl U (POPMYIIBI
IpU PEIICHUH 3ajad; OLEHWBATh BEPOSTHOCTH PEANbHBIX COOBITHI; 3HAKOMCTBO CO CIy4alHBIMH
BEJIMYMHAMH; YMEHHUE MPHUBOIUTH NPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX YHCET B MPUPOTHBIX H
OOIIECTBEHHBIX SIBJICHUSX;

- YMEHUE ONEepUpPOBaTh MOHATUSAMHU: TOUKA, MPsAMasi, INIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN
YTOJI, CKpEIIMBAIOIIUecs NPsAMblIe, TapauIeIbHOCTh U TEPIEHANKYISIPHOCT MPSIMBIX U IUIOCKOCTEH,
YTOJI MEXJy IMPSIMBIMH, YTOJI MEKAY IPSMOH H IJIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMH, PACCTOSIHHE
OT TOYKHU JIO0 TUIOCKOCTH, PACCTOSTHUE MEXIY MPSMBIMHU, PACCTOSHUE MEXAY IUIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPU PELICHUHU 33a]a4 N3y4eHHbIE (PaKThl U TEOPEMbI INIAHUMETPUN; YMEHUE OLIEHUBATh

pa3mepbl 00BEKTOB OKPYKAIOILIETO MUPA;

NpeaAMETHBIX:

YMEHHE OINEepUpoBaTh TMOHATHUSMU: MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHUKa, KyoO,
napajuiesienunen, npu3Ma, nupaMuja, Gurypa U MOBEpXHOCTh BpalleHUs, UWIMHAP, KOHYC, IIap,

cdepa, cedeHusi GUTYpPHI BpalleHUs, TUIOCKOCTh, Kacarommascs cepsl, HIUINHAPA, KOHYCA, IUIOMAIh



IIOBEPXHOCTU IHUPAMUIbI, NPU3MBI, KOHyCa, LMIMHIpA, Mjowmans cgepbl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  NTapajljIeNIeuIea, NUPaMUIbl, IPU3MBbl, LHIWHApPA, KOHYyCa, WIapa; yYMEHHUE
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIICHHUS, WX CEUYEHHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CpPEICTB; YMEHHME pACIIO3HABAaThb CHUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPAaBUJIbHBIE MHOTOTPAHHUKH;

- YMEHHE OIepUpOBaTh MOHATUSAMH: ABHKEHHE B IPOCTPAHCTBE, MOJOOHBIE (UIYpHI B
IIPOCTPAHCTBE; HMCIIOJIb30BaTh OTHOIICHUE IUIOUIAJCH MOBEPXHOCTEW M 00BEeMOB MOJOOHBIX (uUryp
IIPU PELLEHUN 3a/1a4;

- YMEHME BBIYMCIATh T€OMETPUUECKUE BEIMUYUHBI (JUIMHA, Yrojl, IUIOIaab, 00bEeM, MIIOLIAlb
HIOBEPXHOCTH), UCTIOJIb3Yysl U3yUEHHBbIE (DOPMYJIBI U METOABI;

- yMEHHUE OIEepUPOBATh IOHATHUAMM: IPSAMOYrOJIbHAs CHUCTEMAa KOOPAMHAT, KOOPIMUHATHI
TOYKHU, BEKTOp, KOOPAMHATHI BEKTOPA, CKAJISAPHOE INPOU3BEACHUE, YIOJl MEXAY BEKTOPAMM, CyMMa
BEKTOpPOB, MPOM3BEJCHHE BEKTOpAa Ha YHCIO; HAXOAUTh C TIOMOIIBI0 HW3YUYEHHBIX (QOpMyI
KOOpPAMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMs TOUKaMHU;

- yMEHHE BbIOMpATh MOJAXOAALIMM M3y4EHHBIH METOA Ul pelleHHs 3aJadyd, paclno3HaBaTh
MaTeMaTHueckue (pakTbl U MaTeMaTUYeCKHe MOJENU B IMPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE, YMEHHE IPUBOIUTL IPUMEPBI MATEMaTUYECKUX OTKPBITMM POCCUMCKOM U MHUPOBOHU

MaTeMaTU4YeCKON HayKH.

1.6 KotnyecTtBOo 4acoB Ha OCBOEHHEe NMPOrpamMMbl 001e00pa3oBaTe/IbHON YUeOHOI

AUCHUIIIIMHBI MareMaTHuKa:

MakcumanbHasi yueOHast Harpy3ka ooOydaromierocs — 303 gaca, B TOM 4HCIIE:

— oOs3arenbHas aynuTopHas yueOHas Harpy3ka - 279 yacos;



2 CrpykTrypa H coaep:xkaHue 00meo0pa3oBaTeJbHOH Y4eOHOH JUCHMILIHMHBI

MaTtemMaTuka

Beenenue.

Matematuka B HayKke, TEXHHKE, HKOHOMHUKE, HH(QOPMAIIMOHHBIX TEXHOJOTHSIX H
NPaKTUYECKOW JeATeNpHOCTH. Llenm W 3amaum  W3ydeHus MaTeMaTUKUM 1P OCBOCHHH
crnenuainbHocten CIIO.

AJITEBPA.

PasButue nounsTus o yuce.

Lenble u parpioHanbHBIC uncia. JlelictButenpHbIe uncia. [IpubamkeHHbIe BRIYUCICHUSI.

KowmmiekcHbie uncna.

Kopnu, cTenenn u norapugmsi.

Kopun u crenenu. KopHu HaTypaibHOU CTENEHU M3 YUCIa U UX cBoicTBa. CTENeHH ¢
palMOHAIBHBIMM IOKA3aTENSIMU, UX CBOMCTBA. CTENEHU C ACHCTBUTEIBHBIMHM ITOKA3aTEISIMU.
CBoiicTBa CTeNeHU ¢ JAEHCTBUTEIBHBIM MoKa3zareneM. Jlorapugpm. Jlorapudm unciaa. OcHOBHOE
JorapupMHUEcKoe TOXIECTBO. JlecaTnyHble U HaTypaibHble Jorapudmel. [IpaBuna neicTBuii ¢
norapupmamu. [lepexoa k HoBomy ocHoBaHMIO. [IpeobpazoBanue anreOpanvdecKux BhIpAKCHHUH.
[IpeoOpazoBanre  palMOHAIbHBIX, HPPALMOHAIBHBIX  CTEMEHHBIX, IOKa3aTeNbHbIX U
norapu(pMHUECKUX BBIPAKCHHM.

IIpakTrueckue 3aHATHS.

Apubdmerndeckre ASHCTBHUS HaJ YHCIAMH, HAXOXICHHE NPUOIMKEHHBIX 3HAYCHUMN
BEJIMYMH U MOTPEIIHOCTEN BHIYUCICHUH (A0COTIOTHON U OTHOCUTENBHOM ), CPABHEHHE YHCIIOBBIX
BbIpaXXEHUI. BbluncieHHe W CcpaBHEHHE KOpHEW. BhINMoNHEHHWE pacueToB C paguKalamu.
Pemenne nppanuoHanbHbIX ypaBHeHHMU. HaxoxkneHue 3HA4eHUH CTENEHEH C palMOHaIbHBIMU
nokazarensiMu. CpaBHenue cteneHeil. [IpeoOpa3zoBaHus BBIpaKEHUH, COAEPIKAIMX CTETEHH.
Pemienne mokaszaTenbHbIX ypaBHeHUM. PemieHue nmpukiamHbix 3amad. HaxoxaeHue 3HaYeHUH
jgorapudma 1Mo MPOU3BOIHHOMY OCHOBaHMIO. llepexoJ OT OJHOrO OCHOBaHUS K JPYromy.
Breruncnenue u cpaBHenue norapudmos. JlorapudmupoBaHue U MOTCHIIUPOBAHUE BBHIPAKEHUH.
[IpubnuxeHHble BBHIYUCICHUS W PEIICHUS NPUKIAAHBIX 3anad. Pemenue norapudmmuueckux
YpaBHEHUU.

OCHOBBI TPUTOHOMETPUUA

OCHOBHBIE MOHSATHSI.

Panuannas mepa yria. BpamarensHoe asumxenue. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC
qyucna.

OcHOBHBIE TPUTOHOMETPHUYCCKUC TOKIACCTBA.



®opmynbl  npuBeneHus. Popmynbl  cinoxkeHus. Popmynbl  yaBoeHus Dopmyiibl
IIOJIOBUHHOTO YIJIA.

[IpeoOpa3oBanusi MPOCTEUIIMX TPUTOHOMETPUYECKUX BhIpakeHUil. I[IpeoOpazoBanue
CYMMBI TPUTOHOMETPHUYECKUX (DYHKIIMI B TPOU3BEACHUE U MPOU3BEIECHHS B CyMMY. BripaxkeHue
TPUTOHOMETPUUECKUX (YHKIIMI Yyepe3 TaHTeHC MOJIOBUHHOTO apryMeHTa.

Tpuronomerpuyueckue ypaBHEHHs M HepaBeHCTBa. [IpocTeliliie TPpUTrOHOMETPUUYECKHUE
ypaBHeHus. [Ipocreiiine TpUroHOMeTpU4eCKUue HEPABEHCTBA.

OOpatHble TpUTOHOMETpUYECKHe PYHKIIMU. APKCHHYC, apKKOCHHYC, apPKTaHTCHC.

[IpakTrueckue 3aHATHS.

Paguanublii MeToa U3MEpEHHUs YIJIOB BPAILIEHHUS U CBS3b C TpaayCHOM Mepoil. OCHOBHBIE
TPUTOHOMETPUUYECKHE TOXKIECTBA, (HOPMYIBI CIOXKEHHS, YIBOCHHS, NMPeoOpa3OBaHUE CYMMBI
TPUTOHOMETPUYECKUX  (YHKUMH B  IMPOU3BEJCHHE, MPEoOpa3oBaHHE  IPOU3BEACHUS
TpUroHOMeTpuueckux (GyHKIui B cymmy. IIpocreiimine TpUroHOMETpHUUECKHE YpaBHEHHS M
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKINU: apKCUHYC, aPKKOCHHYC, apKTaHT€HC.

®YHKIIWN, UX CBOUCTBA U TPAGUKU.

@Oynkiun. OOnacTe oOmpeneneHuss W MHOXKECTBO 3HadeHUH; rpaduk QyHKIUH,
nocTpoeHrne TpadukoB (PYHKIUH, 3aJaHHBIX pPAa3TUYHBIMUA criocoOamu. CBoicTBa (HYHKIIHH.
MOHOTOHHOCTb, YE€THOCTb, HEUYETHOCTb, OIPAHUYEHHOCTb, IEPUOIUYHOCTh. [IpoMexyTku
BO3pacTaHusd M YObIBaHMA, HauWOOJIbIIee W HaUMEHbIIEe 3HAYCHUS, TOUYKU DKCTpeMyMa.
I'paduueckass wuTepnperanms. I[Ipumepbl GyHKIMOHATBHBIX 3aBUCHMOCTEH B pPEabHBIX
npoueccax M sBJICHUSAX. Apudmernueckue omnepanuu Haja GyHKIUAMU. CroxkHas (QyHKUIUS
(xomno3unus). Ilonstne o HenpepeiBHOCTH (yHKIuU. OOparHble ¢(yHKuH. OO6MacTh
ompeneneHuss W oOnacte 3HaYeHUH oOpatHoW QyHKIMM. I['padpux oOpaTtHON QyHKUIUH.
CremneHnHsble, MoOKa3aTenbHble, Jorapu@mMuueckue U Tpuronomerpuyeckue GyHkuuu. OOpaTHbie
TPUTOHOMETpHUUECKUEe (QYHKIUH.

Onpenenenus ¢yHkuui, ux cBodcTBa W rpaduku. IIpeoOpazoBanus rTpaduKoB.
[TapamienpHbII  NEPEHOC, CHUMMETPHUS OTHOCUTEIIBHO OCEM KOOpPAMHAT U CUMMETPHUS
OTHOCHUTEJIBHO Hadaja KOOPAHMHAT, CUMMETPHUS OTHOCUTENIBHO MPSIMOM y = X, PacTsSKEHUE U
CXaTue BAOJb 0CEe KOOpIUHAT.

[IpakTrueckue 3aHATHS.

[Ipumepsl 3aBUCUMOCTEN MEXIy NEPEMEHHBIMU B PEANbHBIX MPOLECCAX W3 CMEKHBIX
mucuuruind. Onpenenenue Gynkuii. [Toctpoenne u urenue rpadukos ¢pyHkuuid. MccnenoBanue
¢byakuun. CBOWCTBA JIMHEWHOW, KBaJpaTUYHOW, KYCOUHO-JIMHEWHOW W JPOOHO-THMHEHHON
dbyakumii. HenmpepreiBHbIe n niepuoanueckne GyHkmuu. CBoicTBa U rpadyiku CMHYca, KOCUHYCA,

TaHreHca U KotanreHca. O6parnble GpyHKIMM U uX rpaduxu. OOpaTHBIE TPUTOHOMETPHUECKUE



¢ynkuunu. [IpeoOpazoBanus rpaduka QyHKuu. 'apMoHryeckre Konedanusl.

[Mpuxnagneie 3amaun. [loka3aTenbHble, JorapupMUUECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHHUS U HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A.

IMocnenoBarenbHOCTH. CIIOCOOBI 3aaHUSA U CBOMCTBA YHUCJIOBBIX ITOCIIENOBATEIHLHOCTEN.
[TonsTne o mnpenene nocaegoBarenbHOCTH. CyliecTBOBaHHWE  Mpeaesia  MOHOTOHHOM
OrpaHMuYEHHOW TnocnenoBarenbHOCcTH. CyMMHpOBaHME TOcienoBaTeNbHOCTEN. beckoHedHO
yOBIBaroIIasi reOMeTpruYecKas Mporpeccus U ee cymma.

[TpousBonnas. [lonarue o mpou3BOIHON (PYHKIIMH, €€ TEOMETPUUCCKUI U (HU3NUYECKH
CMBIC]I. YpaBHEHHE KacaTenbHOW K Tpaduky ¢yskmuu. [Ipow3BogHBIE CyMMBI, pPa3HOCTH,
pou3BeeHus, 4acTHble. [Ipou3BOAHBIE OCHOBHBIX AJIeMEHTapHbIX (QyHKIMH. [IpumeHeHue
NPOM3BOJIHON K HCCIeNOBaHUI0 (DYHKIMI U mocTpoeHuto rpadukos. IIponsBoanbie oOpaTHOM
¢yHkunu U KomMrno3uuuu ¢yHkuuu. [IpumMepsl HCoNb30BaHMs MPOU3BOJHON Uil HAXOXKICHHS
HaWjay4dllero penieHusl B NPUKIAJAHBIX 3a1adax. Bropas nmpons3BoaHas, €€ reOMETPUYECKH U
buszndeckuii cMpici. HaxoxaeHne CKopocTH Ij1st ipoliecca, 3aaHHOTO GOopMyIoi U TpaduKoM.

[Ipumepsl mpuMeHeHus: uHTerpana B ¢uszuke M reomeTpuu. I[lpakTuueckue 3aHATHUS.
YucnoBast ~ MOCIENOBATENbHOCTh,  CIHOCOOBI €€ 3aJaHus,  BBIYHCIEHUS  YJICHOB
nocienosarenbHocTU. [Ipenen nmocnenoBareabHOCTH. beckoHeuHo yObIBaromiast reoMeTpudeckast
IIporpeccusl.

[IponsBogHasd: MEXaHMYECKUA M TEOMETPUYECKHI CMBICT MPOU3BOAHON. YpaBHEHUE
KacarenmbHOH B oOmem Buzae. I[lpaBuna wu  dopmynsl  auddepeHmupoBanus, TadIHIa
IPOM3BOJIHBIX 3JeMEHTapHBIX (yHKUu. MccnenoBanue (yHKIMU C MOMOUIBIO MPOU3BOJHOM.
Haxoxxnenne HanOONbIIEro, HAMMEHBIIETO 3HAYEHUS M HKCTPEMAIbHBIX 3HAYEHUH (YHKIIMH.
WuTerpan u nepBooOpazHas.

YPABHEHHMA N HEPABEHCTBA.

VYpaBHEHMS U CUCTEMBI ypaBHEHM. PanoHanbHble, HppallMOHaANbHbIE, I0KA3aTEIbHbIE U
TPUTOHOMETPUYECKHE YpPaBHEHUS M CHCTEMbl. PaBHOCWIIBHOCTb YpaBHEHMH, HEpaBEHCTB,
cucteM. OCHOBHBIE TMpHEMbl UX pelIeHUs (pa3ioKeHWEe Ha MHOXKHUTENU, BBEJCHHE HOBBIX
HEW3BECTHBIX, IIOJCTAaHOBKA, rpaduueckuii  merom). HepaBencrBa. PanmonanbHbIe,
UppaLMOHATIbHBIE, T0OKA3aTENIbHBIE U TPUTOHOMETPUUYECKHE HEpAaBEHCTBA. OCHOBHBIE IPUEMBI X
pemenus. Mcnonb3oBaHWE CBOWCTB W TpagukoB (DYHKIMI NpU pELICHUH YypaBHEHUH U
HepaBeHCTB. Metox wuHTepBaioB. M300pakeHHe Ha KOOPAWHATHOM IJIOCKOCTH MHOMECTBA
penieHni ypaBHEHUI U HEPABEHCTB C JIBYMsI IEPEMEHHBIMU U UX CUCTEM.

[Ipuknagueie 3agaun. I[lpumMeHeHne MaTeMaTHYeCKMX METOAOB JUISl  pELIEHUs

CoJiepKaTeNNbHbIX 3a/1a4 M3 Pa3InYHbIX 00JacTell HayKH M MPAaKTUKHU. MHTeprpeTarus



pe3yabTaTa, y4eT peaibHbIX OTpaHUYCHUM.

[IpakTrueckue 3aHATHS.

Kopun ypaBHenuii. PaBHOcunmbHOCTH ypaBHeHUH. I[IpeoOpazoBaHme ypaBHEHHUIA.
OcHoBHBIE TpHEMBI pELICHUS ypaBHEHUH. Pemienue cucrem ypaBHeHuil. Mcmosb3oBaHue
CBOMCTB U TpapukoB (DYHKITUH JJIs pEIICHUS YPABHEHUI 1 HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA 11 TEOPUSI BEPOSITHOCTEI.

DneMeHTbl KOMOMHATOPUKH.

OcHOBHBIE TIOHSATHS KOMOWHATOPHKH. 3aJadyd Ha TMIOJCYET 4YHCIa pa3MENIeHUN,
NepecTaHOBOK, coueTaHui. Pemenue 3a1au Ha nepedbop BapuaHTOB.

DOneMeHThl Teopur BeposiTHOCTeH. CoOBITHE, BEPOATHOCTH COOBITHS, CIOXKEHUE |
YMHOXXeHHUE BeposTHOcTel. [ToHaTHE 0 HE3aBUCUMOCTH COOBITHIA.

DNeMeHThl ~MaTeMaTH4eCKOW cTaTUCTUKU. [lpencraBieHwe JaHHBIX  (TaOJHIIBI,
IuarpaMmbl, Tpaduku), TeHepajdbHas COBOKYITHOCTh, BBIOOpKa, cpeaHee apudmeTHdeckoe,
Menuaga. IloHsaTHe 0 3a1auyax MaTeMaTUYECKON CTaTUCTHKH.

IIpakTrueckue 3aHATHS.

Hcropus pa3BuTus KOMOWHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATHCTHUKU U UX POJIb B
pa3IUYHBIX cdepax yeloBeueckol ku3HeaeaTenabHocTu. [IpaBuna xomOuHaTopuku. Pemienue
KOMOWHATOPHBIX 33/1a4.

IIpukitagueie 3ana4n.

Knaccuueckoe omnpeneneHne BEpOSATHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOPEMA O CyMME
BeposATHOCTE. Brruncinenue BepositHocTed. [Ipukianusie 3amaun. IIpeacTaBieHne 4MCIOBBIX
nanHbIxX. [Ipuknagaeie 3apaun.

I'EOMETPUAL.

IIpsiMble ¥ IJIOCKOCTH B TPOCTPAHCTBE.

B3anmHoe pacrnonokeHue IByX NPAMBIX B MpocTpaHCTBE. IlapamienbHOCTh MpsMOl U
miockoct. [lapamnensHOCTh MIIOCKOCTEH. llepneHauKyIsSIpHOCTh MOPSIMOM W TJIOCKOCTH.
[IepnieHaAUKYISAp U HAKJIOHHAsA. YTOJI MEXIY IIPSAMOM U INIOCKOCTBIO. JIByrpaHHBIN yroia. Yromu
MeXAy  INIOCKOCTAMHU.  IlepnmeHauKynspHOCTH  IBYX  IUIOCKocTe.  ['eomerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA: MApPAUICNBbHBIA  NEPEHOC, CHUMMETPUS  OTHOCHUTEIHHO
miockoctd.  [lapamnensbHoe  mpoekTupoBaHue. [lmomaabr  OPTOrOHAIBHOM — MPOEKIUH.
N3o0paxkeHue MNpoCTpaHCTBEHHbIX (¢uryp. MHororpanHuku. Bepmunbsl, pebpa, TrpaHu
MHoOrorpaHHuka. Paseeprka. MHororpansele yribl. Bblllykible MHOTOrpaHHMKU. Teopema
Oiinepa. [Ipusma. [Ipsmas u HakinonHas npusma. [IpaBunpHas npusma. [lapamtenenunen. Kyo.
[Mupamupa. [IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Tetpasap.

CummMmerpu B KyOe, B apasuienenurnese, B npusme u nupamujae. CeueHnus Ky0a, Ipu3mMbl



u nupamuabl. [IpencraBieHre o MpaBWIBHBIX MHOTOTpaHHUKAX (TeTpasape, KyOe, OKTa’ipe,
JToeKadApe W uKocadape). Tema m moBepxHoOCTH BpameHus. [lunuHap u koHyc. YceueHHBIH
KoHyc. OCHOBaHUE, BHICOTa, OOKOBas IOBEPXHOCTh, 0Opa3yromias, pa3BepTka. OceBble CeUeHUs U
ceueHus, napaienbHble ocHoBaHMIo. Illap u cdepa, ux ceuenus. KacarenbHas MIOCKOCTh K
chepe.

N3mepenuss B reomerpun. I[logoOue Ten. OTHOIICHHS TIUIOMIANEH TOBEPXHOCTEH W
0o0beMoB TOA00HBIX Ten. Koopnuuatel u BekTopbl. [IpsiMoyronbpHas (aekapToBa) cucTeMa
KOOpAMHAT B npocTpaHcTBe. DopMyina paccTOSHUS MEXAY ABYMs TOUKaMHU. Y paBHEHUs chepsl,
MJIOCKOCTH U TipsiMoi. Bexktopel. Moaynbe Bektopa. PaBeHCcTBO BeKTOpOB. Cli0KE€HHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BEKTOpa MO HAIMPaBICHUSM. YTOJI MEXAY ABYMs
BekTopamu. IIpoekuus BexkTopa Ha och. Koopaunarsl BekTopa. CKalsspHOE INPOU3BEACHHE
BEKTOpOB. lcnosnbp3oBaHME KOOpPIMHAT M BEKTOPOB IpPU PEUICHMM MaTEeMaTHYECKUX H
MPUKJIAJHBIX 3a/1a4.

[IpakTnueckue 3ansaTuA. [Ipr3HaKM B3aMMHOrO PAaCHOJIOKEHHUS MPAMBIX. YTOJI MEXIY
IpsAMbIMU. B3anMHOE paclionokeHHe NPSMBIX U IIOCKOCTEH. IlepnenauKkyisip U HaKJIOHHAs K
IIJIOCKOCTH. YTOJI MEXAY IMPSIMOH U INIOCKOCTBIO. TeopeMbl 0 B3aUMHOM PAaCIOJIOKEHUU MIPSIMOI
u IockocTu. Teopema o Tpex neprneHAuKyispax. [Ipu3Haku W CBOMCTBa Mapajljie€IbHBIX W
MEePHNECHANKYJSIPHBIX IUIOCKOCTeH. PaccTrosHMe OT TOYKM 10 TIUIOCKOCTH, OT MPAMOM 10
IUIOCKOCTH, PAacCTOSHUE MEXAY IUIOCKOCTSIMH, MEXKIY CKPEUIMBAIOLUIMMUCS NPSIMBIMHU, MEXITY
IPOM3BOJILHBIMU (UTypaMH B mpocTpaHcTBe. [lapauienbHoe MpOeKTUPOBAaHUE U €r0 CBOWCTBA.
Teopema 0 miomaAX OPTOTOHAJBHOW MPOEKIMH MHOTOYTOJbHHMKA. B3anMHOE pacronokeHue
POCTPAHCTBEHHBIX (Quryp. Pasnmuunbie BuAbl MHOTOrpaHHuUKOB. Mx m3obpaxenus. CeuyeHus,
pa3BEepTKM MHOrOrpaHHUKoOB. Ilnomanes moBepxHOCTH. Buasl cUMMMETpUN B IIPOCTPAHCTBE.
CummeTpus Tei BpalleHHsl 1 MHOTOTPaHHUKOB. Brruncienue miomianeii 1 o0beMoB. BeKTopbl.
HevictBuga ¢ BekTopamu. JlekapToBa cucremMa KOOpJAWHAT B TMPOCTPAHCTBE. YpaBHEHHUE
OKPY)KHOCTH, cdepbl, IIOCKOCTH. PaccTosHme Mexay Toukamu. [lelcTBHsI C BEKTOpaMH,
3alaHHbIMM  KoopauHataMu. CKalsipHOE NpPOM3BENEHUE BEKTOPOB. BeKTopHOE ypaBHEHME
IpsIMOM M MJI0CKOCTH. Mcrionb30BaHNe BEKTOPOB IPU A0KA3aTENbCTBE TEOPEM CTEPEOMETPHUH.

JInsi BHEAyIUTOPHBIX 3aHATUN CTYJEHTaM Hapsay C PEIIeHUEM 337a4 U BBIIOJHEHUS
MPAKTUYECKHUX 3aJJaHUN MOKHO MPEUI0KHUTh TEMbI UCCIIE0BATEIbCKUX U pedepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEpUI OTIEJIbHBIX MEJIKUX 3334 U YINPaKHEHUH IMpeasaratoTcs CIOKETHBIE
3a1aHus, TpeOyrolue UIMTENbHOM paboThl B paMKaxX OJHONW MaTeMaTWYecKOW CHUTyaluu. JTH
TE€Mbl MOTYT OBITb KaK MHAWBUIYaJbHBIMU 33JJaHUSMHU, TaK M TPYMNIOBBIMHU JJII COBMECTHOTO
BBIIIOJIHEHUS UCCIIEIOBAHUSI.

[Tpumepnsbie TeMbI pedepaToB (JI0KIAT0B), UCCIEAOBATEIILCKUX MPOEKTOB: HenpepriBHBIS



npobu. IIpumeHeHHe CIOXKHBIX MPOLEHTOB B 3KOHOMHYECKHX pacuerax. IlapamiensHoe

npoektupoBanue. CpelHue 3HAUEHHUS U HMX NPUMEHEHHE B CTaTHCTHUKe. BekTopHoe 3amaHue

OpSAMBIX U TUIOCKOCTEH B mpocTpaHcTBe. CloXeHne rapMoHnYeckux konebanuil. I'papuueckoe

pELICHHE YPABHEHH W HEPABEHCTB.

KoHnueckue ceyeHus B Ux IMPUMCHCHUEC B TCXHUKCE.

IIpaBunbHBIE W TOJYIPAaBUIbHBIE MHOIOI'PDAHHUKHU.

2.1 O0bém 001Ie00pa3oBaTebHON y4eOHOH TUCHUIIMHBI MaTeMaTuka

Bun yaeOHoO# paboThI O0nem yacoB
MaxkcumanbHast yueOHasi Harpy3Ka 303
AyJIUTOpPHBbIE 3aAHATHS, BCEr0 279
B TOM 4YHUCIJIC:
TEOpPETHIECKOE 00yUeHne 117
npaktuueckue 3ausatus (113) 156
MPOMEKYTOUHAS aTTECTAIUSA 24
KOHCYJIbTallu1 6
[TpomesxyTounas arrectanus B hopme Hud.3auera
DOK3aME€H
2.2 TemaTnueckuii IUIaH U coJep:kaHue o00mIe00pa3oBaTeJIbHOH Yy4eOHOI
MUCIMIINHLI MaTeMaTHKa
HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJa, O0beM yacoB YpoBenn
Pa3iesioB U TeM JIaGopaTopHbIe M IPAKTHYECKHE PadoTHI, 0CBOEHHSI
CaMOCTOfITeJIbHASI Pa0boTa 00y4aroImuxcs,
KypcoBasi padoTa (nmpoeKT)
Paznen 1. BBeaenue.
2
Tema 1.1. Matematuka | Conep:xanue yaeOHOTO MaTepHaia: O3HaKOMHUTEND
B HayKe, TEXHUKE, 1. MaremaTiKa B IOBCEIHEBHOM KU3HU. HBII
SKOHOMUKE U 2. Teoperuueckas u MPUKJIaHAS 2
NPaKTHYECKOM COCTAaBJISIOLIAs MATEMATHKH.
JIeATeIbHOCTH 3. Marematnka B  IpodeCCHOHATHHOM
JIeATEIbHOCTH (TexHuueckoi u
TYMaHHUTapHOI).
4. TlpuunHHO-CIIEICTBEHHbIE CBs3H,
TICUXOJIOTHSI U IPYTHE
[pakrryeckue paboTh HE TPEyCMOTPEHO
Jlabopartoprbie paboThI HE MPEAYCMOTPEHO
KonrposbHbie paboTh HE TPeyCMOTPEHO
CamocrostensHas pabora: HE TIPElyCMOTPEHO | PENPOAYKTUBH
bII
Paznen 2: PazBuTue MoHATHS 0 YHCIIE
4
Tema 2.1: Ilensie u Coneprxanue yueOHOro MaTepuaa: O3HaKOMHUTEID
panmoHanbHbie yucaa | 1. Hcropus uucna HBIH
2. Pa3BuTHE NOHATHS YHCTIA 1
3. MHOXeCTBa LENbIX U PAIlHOHATBHBIX
qrcel
[pakrryeckue paboTh HE TPeyCMOTPEHO




JlabopaTopHbie paboOTHI

HE MPEAYCMOTPEHO

KoHTpoabHBIE paOboThI

HE TPeyCMOTPEHO




CamocTrosrenpHas paboTa:

HE [PEeyCMOTPEHO

PENPOAYKTHBH
BIH

Tema 2.2: | CoxepxaHue yueOHOT'O MaTepraa:

ITpubmmxéHnbIe

HE MPEAYCMOTPEHO

O3HaKOMHTED
HBII

BBIYHCIICHUA [IpakTHueckue paboTsI:

1. TlpubnmxéHHOE 3HAUCHHME BEIIMYWHBI H
MOTPEITHOCTH MPHUOIIVKEHHUS.

2.  Tounble u NpUOIMKEHHBIC YHCIIA.

3. OkpyrieHue.

4. AGCOJIOTHAS HOTPELIHOCTb.

JlabopaTopHsle pabOTHI

HE IPEAYCMOTPECHO

KonrpossHblie paboThl

HE NIPEAYCMOTPECHO

CaMocrosTenpHas pa60Ta:

HE MPEAYCMOTPEHO

PEenpOaYKTUBH
BIA

Tema 2.3: | Conepxanue yueOHOT'O MaTepraa:

KomMiutekcHsle uncia 1. IloHsATHE KOMIUIEKCHOTr'O YKCIIA.

2. Aurebpandeckas popMa KOMIUIEKCHOTO
yucna. JIeHCTBUS C  KOMIUIGKCHBIMHU
YHUCIIAMU

O3HaKOMHTED
HBII

[IpakTryeckne paboTh

HE NPEAYCMOTPEHO

JlabopaTopHbie pabOTHI

HE NPEAYCMOTPEHO

KonrpossHblie paboTh

HE NPEAYCMOTPEHO

CaMocrosTenbpHas pa60Ta:

HE MPEAYCMOTPEHO

PEenpOaYKTUBH
BIA

Pa3gen 3.: KopHn, crenenu u jorapugmsl

13

Copeprxanue yaueOHOro MaTepuaa;

KopHu 1 cTenenn ¢ HaTypalbHBIM

II0Ka3aTeJIeM U UX CBOMCTBA.

2. CtemneHu ¢ ebIM MoKa3areaeM

3. Crenenn c palMoHaIbHBIM
MoKasaresieM

4. CgoiicTBa cTeneHen

5. Kopnu n-crenenu

Tema 3.1: Kopuu u
CTENCHU 1.

[IpakTudeckue paboThI

1

JlaGopatopHbie pabOThI

HE IPEeyCMOTPEHO

KoHTponbpHbIE paboThI

HE [PEeyCMOTPEHO

PENPOAYKTHBH
BIA

Tema 3.2: Jlorapudpm Copeprxanne yaeOHOTO MaTepraa;
1. Ompenenenue norapudma.
2. HarypanbHble "

JIOTapUQPMBI.

JACCATUYHBIC

[IpakTudeckue paboThI

1

JlaGopatopHbie pabOThI

HE [PEeyCMOTPEHO

KoHTponbpHbIE paboThI

HE [PEeyCMOTPEHO

PENPOAYKTHBH
BIA

Tema 3.3: CgoiictBa | Cozneprkanue yd4eGHOTO MaTepuaia:

norapudmoB 1. CsoiicTBa noraprupMoBs. 2
2. OcHoBHOE nmorapuMmuyeckoe
TOXKIECTBO
3. Tlepexonx kK HOBOMY OCHOBaHHUIO.
4. TlpeoGpazoBanue Jorapu(pMUIECKUX
BBIpaKCHUH.
[IpakTudeckue padboThI 2

JlaGopatopHbie pabOTHI

HE [PEeyCMOTPEHO

KoHTponbpHbIE paboThI

HE [PeyCMOTPEHO




Tema 3.4: | Conep:xanue yueOHOTO MaTepHaa: He peaycMoTpeHo | O3HaKOMHTETh
IIpeobpazoBanue 1. TIpeoGpa3zoBanue pauuoOHaIbHBIX HBIH
panroHaIHHBIX YpaBHCHHI.
BBIpKEHUI [IpakTudeckue paboThI 1
JlaGopatopHbie pabOThI HE MPEAYCMOTPEHO
Kontpomnsubie paboTs! HE MIPEeIyCMOTPEHO
Tema 3.5: | Conep:xanue yueOHOTO MaTepHaa: He peaycMoTpeHo | O3HaKOMHTETh
[IpeobpazoBanue HBIN
JICHCTBUTEIBHBIX [IpakTuyeckue padbOTHI:
BBIPa)KEHUH 1. TIpeoGpazoBanme HppalOHAIBHBIX
BBIpaKEHUHN 1
2. TIpeobpazoBanue CTETICHHBIX
BBIpaKCHUH.
3. TIpeobpazoBanue TOKa3aTeIbHBIX
BBIPa)KEHUH

JlaGopatopHbie pabOTHI

HE IPEeLyCMOTPEHO

KoHTponbpHbIE paboThI

HE IPEeyCMOTPEHO

CamocrositenpHas paboTa:

HE IPEeyCMOTPEHO

Pa3znen 4.: OCHOBBI TPHTOHOMETPHH

13
Tema 4.1: OcnoBuble | ComepxkaHue yaeOHOTO MaTepHaa:
TPUTOHOMETPUYECKHE 1. Panuannas mepa yria. 2
TOXJIECTBA 2. Omnpexnenenue OCHOBHBIX

TPUTOHOMETPUUECKHUX (DYHKLIUH.
3. OcHoBHEIE TPUTOHOMETPUUECKUE
TOXIECTBA.

IIpakTudeckue padboOTHI

HE IPEeyCMOTPEHO

Jlabopartoprbie paboThI

HE IPEeyCMOTPEHO

KoHTpoabHBIE paOboThI

HE IPEeyCMOTPEHO

Tema 4.2: Dopmyisl

ConepxaHue yaeOHOT'O MaTepraa:

JIBOMHBIX u | 1. CuHyc 1 KOCHHYC ABOMHOTO yIJIa. 2
TTOJIOBUHHBIX YTJIOB 2. @®OopMyITHI TOJIOBHHHOTO yTJIa
IpakTryeckue paboThI HE IPEeyCMOTPEHO
JlabopaTopHbie paboOTHI HE IPEeJyCMOTPEHO
KonrpossHblie paboTh HE IPEeyCMOTPEHO
Tema 4.3: | ConepxaHue yueOHOT0 MaTepHaa:
Onpenenenue 1. Ompenenenue apkcuHyca, apKKOCHHYCA, 2
00paTHBIX apKTaHTeHCa W apKKOTAHI'CHCA YHCIIa
TPUTOHOMETPUYECKUX IpakTryeckue paboThI HE IPEeyCMOTPEHO
Qynxuumi JlabopaTtopHsie pabOTHI HE IPEeJyCMOTPEHO

KonrpossHble paboTh

HE NIPEAYCMOTPEHO

Tema 4.4: Pemcuue
TPUTOHOMETPHUYECKUX
YpaBHEHUH

Coneprxanue yueOHOro MaTepuaa;

1. Pemenue MPOCTEHTIINX
TPUTOHOMETPUYECKUX YPaBHEHUI

2. TpuroHoMeTpuYecKue ypaBHCHHUS U
CIOCOOBI UX PEIICHUS

2

IIpakTudeckue padboOTHI

HE IPEeyCMOTPEHO

Jlabopartopubie paboThI

HE [PEeyCMOTPEHO




KoHTpoabHBIE paOboThI

HE MPeyCMOTPEHO

Tema 4.5: IIpocreiimmue
TPUTOHOMETPUYCCKUC
HEPaBEHCTBA

ConepxaHue yaeOHOT'O MaTepraa:

1. Tlonstue TPUTOHOMETPHUYECKOIO
HEPaBEHCTBA.

2. Meronsl perieHust HEpaBEHCTB.

2

IIpakTudeckue padboOThI

HE MPeyCMOTPEHO

Jlaboparoprbie paboTHI

HE MPeyCMOTPEHO

KoHTpoabHBIE paOboThI

HE MPeyCMOTPEHO

Paznen 5.: ®yHkuuu, ux cBoiicTBa U rpaduku

23

Tema 5.1: dynkuus

Conepxanue yueOHOro MaTepuaa;

1. TlonsTtue GyHKIUN.

2. OO6nacte ompenencHue |
3HAYCHHS.

3. TI'paduk pynkuum.

4. CaoiicTBa QyHKITUH.

o0acTh

IIpakTudeckue padboOThI

HE MPeyCMOTPEHO

Jlabopartoprbie paboThI

HE MPeyCMOTPEHO

KoHTpoabHBIE paOboThI

HE MPeyCMOTPEHO

Tema 5.2
Hccnenosanue
byHKIMIA
JJIeMEHTaPHBIMU

criocobamu

ConepxaHue yueOHOT'O MaTepraa:

1. Tlnan nccnenoBanus GpyHKUMU.

2. IIpomexyTKy BO3pacTaHUs U YOBIBAaHHS

3. HawuOonbliee 1 HauMeHbIICE 3HAYECHUS
GbyHKIIH

2

IIpakTudeckue padboOThI

HE MPeyCMOTPEHO

JlaGopartoprbie paboThI

HE MPeyCMOTPEHO

KoHTpoabHBIE paOboThI

HE MPeyCMOTPEHO

Tema 5.3: O6paTHbIe
byHKITIN

ConepxaHue yaeOHOT'O MaTepraa:
1. TlonsTue oO6paTHOW QYHKITHH.
2. CsoiicTBa

3. T'paduxu

2

IIpakTudeckue padboOTHI

HE MPeyCMOTPEHO

Jlabopartopubie paboThI

HE MPeyCMOTPEHO

KoHTpoabsHBIE paOboThI

HE MPeyCMOTPEHO

Tema 5.4: Cnoxnas | Comepxanue yaeOHOTo MaTepuaa:
GbyHKIHSA 1. TlomsTHE CIOKXHON (PYHKITHH. 2
2. Apudmernyeckue JIeACTBUS HaJ
GbyHKIMSAME.
[IpaxTrdeckue paboTsI HE MPEeIyCMOTPEHO
Jlabopartopubie paboTHI HE MIPEeIyCMOTPEHO
KonTtponsHbIe paboTHI HE MIPEeIyCMOTPEHO
Tema 5.5: Copneprxanne yaeOHOTO MaTepHaa;
[TapannensHeli 1. TlapamienbHblii  mepeHOC — TpadHKOB 2
NIEPEHOC U CUMMETPUS (byHKIHH.
rpaduKoB HyHKITHIA 2. Cummerpus OTHOCHUTEJILHO oceit

KOOpauHaT, Hadajla KOOpJAWHAT.

[IpakTryeckne paboThI

HE MPEIYCMOTPEHO

JlabopaTopHsie pabOTHI

HE MPEIYCMOTPEHO

KonrpossHblie paboTh

HE MPEIYCMOTPEHO




Tema 5.6: | Conep:xanue yueOHOTO MaTepHaia:
IIpeobpazoBanne 1. Pactsokenme u cxatue  TpadHKOB 2
rpaduKoB (HyHKIHI (hyHKIMH BIOJIb OCEH KOOPAUHAT.
2.  CumMmeTpusi OTHOCUTEIBHO NPSIMOU y =
X
[IpaxTrdeckue paboTHI HE MIPEeTyCMOTPEHO
Jlaboparopubie paboTHI HE MIPEeTyCMOTPEHO
KonTtponsHbIe paboTHI HE MIPEeTyCMOTPEHO
Tema 5.7: | Conep:xanue yueOHOTO MaTepHaia:
Tpuronomerpuueckue | 1. Tpuronomerpuueckue (GyHKIHH CHHYC, 2
¢GhyHKIIH KOCHHYC, TAHI'€HC M KOTaHT'€HC.

2. CsoiicTBa QyHKIUH 1 UX rpadUKH.

IIpakTudeckue padboOTHI

1

Jlabopatoprbie paboThI

HE MPeyCMOTPEHO

KoHTpoabHBIE paOboThI

HE MPeyCMOTPEHO

Tema 5.8: OOpatHbie
TPUTOHOMETPUYECKUE
GbyHKIIH

Copneprxanne yaeOHOTO MaTepHaa;

1. OOGparubie TPUTOHOMETPUYECKUE
¢$yHKIHH.

2. CsaoiicTBa GyHKIMHA 1 UX TpaduKy.

2

[IpakTryeckne paboThI

HE PEIYCMOTPEHO

JlabopaTopHbie pabOTHI

HE PEIYCMOTPEHO

KonrpossHblie paboTh

HE PEIYCMOTPEHO

Pa3gesn 6.: YpaBHeHHsI H HEPaBEHCTBA

15

Tema 6.1: YpaBHeHus,
HEPaBEHCTBA M  UX
CUCTEMBI

Copneprxanne yaeOHOTO MaTepHaa;
1. OcHoBHbIC HOHATUS 00 ypaBHEHUSIX,
HEpPaBEHCTBAX U MX CHCTEMaXx.

2. PaBHOCWIBHOCTH  ypaBHEHHI u

HEPaBEHCTB.
[IpakTryeckne paboThI HE IPEIyCMOTPEHO
JlabopaTtopHbie pabOTHI HE NIPEeTyCMOTPEHO

KonrpossHblie paboThl

HE MPEIYCMOTPEHO

Tema 6.2:
Panmonannueie

ypaBHEHHS

Coneprxanue yueOHOro MaTepuaa;

1. PanuoHanbHble YpaBHEHUSI U METOJIBI UX
pelieHus..

2. Teopema besy.

IIpakTudeckue padboOTHI

HE MPeyCMOTPEHO

JlabopartopHrbie paboThI

HE MPeyCMOTPEHO

KoHTpoabHBIE paOboThI

HE MPeyCMOTPEHO

Tema 6.3: OcHOBHEIE

Copneprxanne yaeOHOTO MaTepHaa;

NpUEMBL pewenus | 1. PemieHue TuHEHHBIX HEPABEHCTB. 1
HEPaBEHCTB 2. ANTOpPHUTM pEIICHHS HEPABEHCTB BBIILIE
NepBOH  CTENeHH n  apoOHO-
panOHAIBHBIX HEPABEHCTB
[IpakTryeckne paboTh HE NPEeyCMOTPEHO
JlabopaTtopHsie pabOTHI HE NPEeTyCMOTPEHO
KonrpossHble paboTh HE NPeyCMOTPEHO
CamocTrosrenpHas paboTa: 1
Tema 6.4: Meron | Conepxanue yaeOHOTO MaTepHUaa;




HWHTEPBAJIOB 1. Pemenue HepaBEHCTB BbILIE MEPBOU 1
CTENEHW W  JIpoOHO-panMoOHaIbHBIX
HEPaBEHCTB METOI0OM HHTEPBAJIOB.
[IpaxTrdeckue paboTHI HE MIPEeIyCMOTPEHO
Jlaboparoprbie paboTHI HE MPEAYCMOTPEHO
KonTtponsHbIe paboTHI HE MIPEeIyCMOTPEHO
CamocTrosrenpHas paboTa:
Tema 6.5: | Conepxanue yueOHOT'O MaTepraa:
WppamnmonansHeie 1. TloHsTHE HPpPALMOHAILHOTO YPaBHEHHSI. 1
YPaBHEHHUS 2. Meronsl pemeHus.
[IpaxTrdeckue paboTsI HE MIPEeIyCMOTPEHO
Jlabopatopubie paboTHI HE MPEAYCMOTPEHO
KonTtponsHbIe paboTHI HE MIPEeIyCMOTPEHO
CamocTrosrenpHas paboTa: HE MPEAYCMOTPEHO
Tema 6.6: | Coneprxanue yueOHOT'O MaTepraa:
IoxasatenbHble 1. Onpenenenue u crocoObl  pemIeHUs 1
ypaBHCHHS ITOKa3aTeIbHBIX yPAaBHEHUH.
[IpaxTrdeckue paboTHI HE MIPEeIyCMOTPEHO
Jlabopartoprbie paboThI HE MPEAYCMOTPEHO
KonTtponsHbIe paboTHI HE MIPEeIyCMOTPEHO
Tema 6.7: | ConepxaHue yueOHOT'O MaTepraa:
[Toxa3arenbHbIC 1. TlokazatenbHble HEPaBEHCTBA u 1
HEPaBEHCTBA CIIOCOOBI UX PEILCHHUSI.
[IpaxTrdeckue paboTsI HE MIPEeIyCMOTPEHO
Jlabopartoprbie paboThI HE MPEAYCMOTPEHO
KonTtponsHbIe paboThI HE MIPEeIyCMOTPEHO
CamocTrosrenpHas paboTa: HE MPEAYCMOTPEHO
Tema 6.8: | Conepxanne yaeOHOTO MaTepraa;
Jlorapudmuueckue 1. OmpeneneHue ©  CHOCOOBI  PEIICHUS 2
ypaBHCHHSA Jorapu(pMUYECKUX ypaBHEHHH.
IpakTryeckre paboThI HE IIPEeyCMOTPEHO
JlabopaTtopHsie pabOTHI HE IIPEeJyCMOTPEHO
KonrpossHblie paboTh HE IPEeyCMOTPEHO
Tema 6.9: | ConepxaHnue yueOHOTo MaTepHaa: O3HaKOMHUTENb
Jlorapudpmuueckue 1. OnpenencHue u CrIOCOOBI  PELICHUS 1 HBIN
HEPaBEHCTBA JIOTapu(PMHIECKIX HEPABCHCTB.
[IpaxTrdeckue paboTsI HE MIPEeIyCMOTPEHO
Jlabopartoprbie paboThI HE MPEAYCMOTPEHO
KonTtponsHbIe paboTHI HE MIPEeIyCMOTPEHO
HroroBoe 3ansaTHE ConepxaHue yaeOHOT'O MaTepraa: He peaycMoTpeHo | O3HaKOMHTEh
1. TloBTopenue 0a30BbIX OCHOB HBIi
MIPOMJICHHBIX TEM.
2. OcHoBHbIE GOPMYJIBI MPOHIECHHBIX TEM.
3. OTBeTHI Ha BOMIPOCHI.
[IpakTryeckne paboThI 1
JlabopaTtopHbie pabOTHI HE IPeJyCMOTPEHO
KonrpossHble paboTh HE IIPEeyCMOTPEHO
CamocrostensHas padora: HE IPEyCMOTPEHO | PENpPOIYKTHBH
bl
Pa3nen 7: Havana maTemaTHyecKoro aHaamsa
50
Tema 7.1: Uucnoseie | Coneprkanue yd4eGHOTO MaTepuaia:
nocienoarensHocTn | 1. OmnpeneneHue YUCIIOBOM
M0CJIEOBATEIbHOCTH. 2
2. CmocoObl  3afaHuMsi HW  CBOMCTBa




TOCJIEIOBATEILHOCTCH.
3. bBeckoneuno yOBIBatomas
TCOMETPUYECKAs TIPOTPECCHSL.
4. Tlonstue 0
[0CJIEOBATEIBLHOCTH.

npeaene

[IpakTudeckue paboThI

2

JlaGopatopHbie pabOTHI HE MPEAYCMOTPEHO | PENPOAYKTHBH
bIit
KoHTponbpHbIE paboThI He peaycMoTpeHo | O3HaKOMHTETh
HBIN
Tema 7.2: [Ilpenen | Conepxanue ydaeGHOTO MaTepHuaia:
byHKITIN 1. Tlomsatme mpenena GYHKINH B TOUKE H 2
€ro reOMeTPUYECKUN CMBICII.
2. OmHOCTOpOHHHE MIPEIEIIbl.
3. DBeckoHe4HO Majble QYHKIUH U UX
CBOMCTBA.
4. BeckoneuHo 6ospLIMe QYHKIHUH.
5. CymecTBoBaHHE TIpeseiIa MOHOTOHHOM
OTPaHNYEHHOHN TTOCIIEAOBATEIEHOCTH.
[TpakTHyeckne paboTHI 2
JlabopaTopHbie paboTHI HE IPEyCMOTPEHO | PENpOayKTUBH
bl
KonrposnbHbie paboTh He npenycMoTpeHo | O3HaKOMHTENb
HBIi
Tema 7.3: | Conepxanne yaeOHOTO MaTepHaa:
HenpepsiBHOCTB 1. TloHsTHE HENPEPHIBHOCTU (PYHKITUH.
GbyHKIIH 2. MHccnemoBanwme Ha  HENMPEPHIBHOCTD.
Omnpenenenne To4eK pa3pbiBa QyHKIHH. 2
3. Kuaccudukanus pa3pbsiBOB.
4. OrmpeneneHue acCHUMIITOTHI. ACHMIITOTHI
TOPU3OHTANIBHBIC,  BEPTHKAIBHBIC W
HAKJIOHHBIC.
[TpakTryeckne paboTHI 2
JlabopaTopHble paboTHI HE IPEyCMOTPEHO | PENpOAyKTUBH
bl
KonrposnbHbie paboTh He npexycMoTpeHo | O3HaKOMHTENb
HBIi
Tema 7.4: | Comeprkanue yueOHOTO MaTepHaa:
IIponsBoxHas 1. 3agava, npuBOIAIIAE K  IOHATHUIO
TIPOU3BOIHOM.
2. OmpenencHue. CBs13b MEXITY 2
T PepeHIIIPYEMOCThIO u
HETIPEPBIBHOCTEIO.
3. OusndyecKud  CMBICT  MPOU3BOTHOM.
Pewenue 3anau.
4. TeoMeTpHYECKHIA CMBICI TIPOU3BOIHOM.
[TpakTnyeckue paboThI 2
JlabopaTopHbie paboTHI HE IIPEeJyCMOTPEHO
KontposbHbie padoThI HE IIPEeyCMOTPEHO
Tema 7.5: | Conepxkanue yueOHOTO MaTepuaa:




IIpousBonaHbie
JNMEMEHTAPHBIX
byHKIMIA

1. TIpom3BonHBIC dNIEMEHTAPHBIX (PYHKITHA. 2
2. HaxoxmeHne MpOU3BOJHONW C TTOMOIIBIO
TaOJIHIIBI.
3. TlpaBuia HaXOXICHHUE TPOU3BOTHOM.
4. TlpousBoaHas TPUTOHOMETPUICCKUX
(byHKIHA.
[IpakTudeckue paboThI 2

JlaGopatopHbie pabOTHI

HE IPEeyCMOTPEHO

KoHTponbpHbIE paboThI

HE IPeTyCMOTPEHO

PENPOAYKTHBH
BIA

Tema 7.6: DxcTpeMyMsl

byHKITIN

Copeprxanue yueOHOro MaTepuaa;

1. Ompenenenne SKCTPEMYMOB (HYHKIIHH.

2. HeoOxoaumble yCIIOBHS CYIICCTBOBAHUS
SKCTpeMyMOB. JlOCTaTOYHBIE YCIIOBHSA
CYIIECTBOBAHUS IKCTPEMYMOB.

3. HaxoxaeHue skcTpeMyMa € IMOMOILBIO
BTOPOU MPOU3BOTHOM.

[IpakTudeckue paboThI

2

JlaGopatopHbie pabOTHI

HE IPEeyCMOTPEHO

KoHTponbpHbIE paboThI

HE [PEeyCMOTPEHO

PENPOAYKTHBH
BIA

Tema 7.7:
HCCIICZIOBAHHE
byHKITIN

TTonmoe

Copeprxanne yaeOHOTO MaTepraa;

1. Cxema MoJIHOTO UCCIIeOBaHMS PYHKINU
C TTIOMOIIIBIO TTPOU3BOAHOM.

2. HccnenoBanne ¢byHKIAN Ha
BO3pacTaHWE M YOBbIBaHWE C ITOMOIIBIO
TPOU3BOJIHOM.

3. Hccnenosanne byHKITIN Ha
SKCTPEMYMEI C TOMOIIBIO IIPON3BOTHOM.

[IpakTudeckue paboThI

2

JlaGopatopHbie pabOTHI

HE [PEeyCMOTPEHO

KoHTponbpHbIE paboThI

HE IPEeyCMOTPEHO

PENPOAYKTHBH
BIA

Tema
Hduddepenunan
nepBooOpaszHas
GbyHKIIH

7.8:
nu

Copeprxanue yaeOHOro MaTepuraa;

1. Hduddepennuan  GyHKOIUA U
T€OMETPUYECKUN CMBICIIL.

2. Omnpenenenue nepBoodpazHoit GyHKINM.

3. Teopema o nepBooOpa3HBIX.

€ro

[IpakTudeckue paboThI

1

JlaGopatopHbie pabOTHI

HE IPEeyCMOTPEHO

KoHTponbpHbIE paboThI

HE [PEeyCMOTPEHO

PENPOAYKTHBH
BIH

Tema
Heonpenenéuusrit
HHTETpaj

7.9:

Copeprxanne yaeOHOTO MaTepHaa;

1. HeonpenenéHHelil HHTErpal.

2. OCHOBHBIC TIOHSITHS,  ONPEHCIICHHUS,
CBOMCTBa

[IpakTudeckue padboThI

1

JlaGopatopabie pabOThI

HE [PEeyCMOTPEHO

KoHTponbpHbIE paboThI

HE IPEeyCMOTPEHO

PENPOAYKTHBH
BIA




Paznen 8.: DieMeHTHI KOMOWHATOPHUKH, TEOPUH BEPOSITHOCTEH H

MATeMaTHYeCKOH CTATHCTHKH 20
Tema 8.1: Ocnoubie | CopepkaHue yaeOHOTO MaTepHaa:
TOHATUS 1. OcHOBHBIE IOHATHS KOMOMHATOPHKH. 10

KOMOMHATOPUKH!

2. 3agauu Ha MOACYET YHUCIIA pa3MEILEHUH,
TEePECTAHOBOK M COUETAHUH.

[IpakTudeckue paboThI

1

JlaGopatopHbie pabOTHI HE MPEAYCMOTPEHO | PEMPOIYKTHBH
bl
KonrposnbHbie paboTh He npexycMoTpeHo | O3HaKoOMHTENb
HBIi
Tema 8.2: OcnoBubie | Coneprkanue ydaeGHOTO MaTepHuaia:
TIOHSTHS teopun | 1. CoOsiTHE. 4
BEPOATHOCTEN 2. BeposiTHOCTB COOBITHSI.
3. CrnoxxeHre ¥ yMHOKCHHE BEPOSTHOCTEH.
[TpakTnyeckne paboTHI 1
JlabopaTopHbie paboTHI HE MPEIYCMOTPEHO | PEIPOIYKTHBH
bl
KoHTponbpHbIE paboThI He peaycMoTpeHo | O3HaKOMUTENh
HBIi
Tema 8.3: OcnoBubie | Conepkanue ydaeOGHOTO MaTepHaia:
TIOHSTHS 1. TlpencraBnenwe AaHHBIX  (TaOJHIIBI, 3
MaTeMaTHIeCKOM JarpaMMbl, Tpadukm).
CTaTUCTHKH 2. T'enepaibHas COBOKYITHOCTb, BRIOOpKa
[IpakTudeckue paboThI 1
JlaGopatopHbie pabOThI HE MPEAYCMOTPEHO | PENPOIYKTHBH
bIit
KoHTponbpHbIE paboThI He peaycMoTpeHo | O3HaKOMUTENb
HBIi
Pa3znen 9.: KoopaunaTsl H BeKTOpBI
29
Tema 9.1: Koopaunater | CoxmeprkaHue yaeOHOTO MaTepHaa;
TOUKH B ripocTpancTtBe | 1. [IpsMoyrosipHas cucTemMa KOOPAWHAT B 2
TIPOCTPAHCTBE.
2. ®opmyna pacCTOSHUSI MEXIY ABYMS
TOYKaMHU.
3.  VYpaBHeHwue chepsl.
[IpaxkTraeckue paboTHI HE MIPEeIyCMOTPEHO
JlaGopatopHbie pabOThI HE MPEAYCMOTPEHO
Kontpomnsubie paboTs! HE MIPEeIyCMOTPEHO
Tema 9.2: Bekropsr u | ComepkaHue yaeOHOTO MaTepHaa: O3HAKOMUTEITH
neiicTus ¢ Bekropamu | 1. Bexropsl. Moayne BekTopa. PaBeHcTBa HBIN
BEKTOPOB. 2
2. CnoxeHue  BEKTOPOB.  YMHOXCHUE
BEKTOpa Ha YHUCJIO.
[IpakTudeckue paboThI 2

JlaGopatopHbie pabOTHI

HE [PEeyCMOTPEHO

KoHTponbpHbIE paboThI

HE [PEeyCMOTPEHO
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Tema 9.3: Koopaunarsr | Conepikanue yueOHOTO MaTeprana: O3HAKOMUTEITH
BEKTOpa 1. Pa3moxxeHme BeKTOpa 10 BEKTOpaM HBIN
6azuca. 2
2. Koopaunatel BekTopa.
3. HeiicTBUs ¢ BEKTOpaMu, 3aJaHHBIMU
CBOHMMH KOOPIMHATAMH.
[IpaxkTraeckue paboTHI HE MIPEeIyCMOTPEHO
JlaGopatopHbie pabOTHI HE MIPEeIyCMOTPEHO
Kontpomnsubie paboTs! HE MIPEeIyCMOTPEHO
Tema 9.4: CkamsspHoe | CoxmepkaHue yaeOHOTO MaTepHaa: O3HaKOMHTETh
MPOU3BENICHUE 1. Omnpenenenus CKJIIPHOTO 4 HBIi
BEKTOPOB MIPOM3BE/ICHUS BEKTOPOB.
[pakTryeckue paboOTHI
1. Pemenme 3amady  Ha  HaXOXICHHUE 2
CKaJIIPHOTO NPOU3BECHNS BEKTOPOB.
JlaGopatopHbie pabOTHI HE MIPEeIyCMOTPEHO
Kontpomnsubie paboTs! HE MIPEeIyCMOTPEHO
Tema 9.5: Yron mexny | ComepkaHue yaeOHOTO MaTepHaa: O3HaKOMHTENb
BEKTOpPaMU 1. VYroamexmy AByMs BEKTOPaMH. 2 HBII
2. IlIpoexuus BEKTOpa Ha OCh.
[IpaxkTraeckue paboTHI HE MIPEeIyCMOTPEHO
JlaGopatopabie pabOThI HE MIPEeIyCMOTPEHO
Kontpomnsubie paboTsI HE MIPEeIyCMOTPEHO
Tema 9.6: Pemenne | Coxmepxanue yaeOHOTO MaTepHaa: O3HaKOMHTETh
3a/1a4 Ha Bce AeiictBus | 1. Mcnonp3oBaHWe KOOpAWHAT U BEKTOPOB HBIi
C BEKTOpaMH pH  PCEUICHUU MATCMaTUYECKUX U 2
MPUKIIATHBIX 33/1a4.
[IpaxkTraeckue paboTHI HE MIPEeIyCMOTPEHO
JlaGopatopHbie pabOThI HE MIPEeIyCMOTPEHO
Kontpomnsubie paboTs! HE MIPEeIyCMOTPEHO
Paznen 10.: IlpsiMble M MJI0CKOCTH B MPOCTPAHCTBE
Tema 10.1: Axcuomsr | CopepkaHue yaeOHOTO MaTepHaa:
CTEPEOMETPUU 1. AxcuOMBI CTEpEOMETpUH, CICACTBUS U3 2
AKCHOM.
[TpakTHyeckne paboTHI 2
JlabopaTopHbie paboTHI HE IPeJyCMOTPEHO
KontpombHbie paboThI HE MPEIYCMOTPEHO | PEMPOIYKTUBH
Bl

Tema 10.2: [Ipsmbie u
IUIOCKOCTH B
MPOCTPaHCTBE

Copeprxanue yueOHOro MaTepuaa;
1. B3auMHOE pacroyioKeHHE MPSAMBIX B

TIPOCTPAHCTBE. 2
2. TlapannenbHOCTH MPSMOHN U TUIOCKOCTH.
[TpakTHyeckne paboTHI 2

JlabopaTopHbie paboTHI

HE NPEAYCMOTPEHO




Kontpomsubie paboTs! HE MIPEIYCMOTPEHO | PENPOIYKTHBH
BIi
Tema 10.3: | Conepxanne yueOHOTO MaTepHaa: O3HaKOMHTETH
[TapannenbHOCTH 1. Omnpenenenue, Mpu3HaK U CBOHCTBA 4 HBIH
MJI0CKOCTEN NapauieNbHOCTU MIOCKOCTEH.
[IpaxkTraeckue paboTHI HE MIPEeIyCMOTPEHO
JlaGopatopHbie pabOThI HE MIPEeIyCMOTPEHO
Kontpomnsubie paboTs! HE MIPEeIyCMOTPEHO
Tema 10.4: | Conmeprxanme yaeOHOTO MaTepHaa: O3HaKOMHTETh
Ilepnenaukynsp B | 1. IlepneHnukynspHOCTb psIMOI u HBII
TPOCTPAHCTBE TTOCKOCTH. 4
2. llepneHauKymsp U HAKJIOHHAS.
3. Yroa mexnay npsiMOH U IIOCKOCTBIO.
[TpakTHyeckne paboTHI 2
JlaGopatopHbie pabOTHI HE MIPEeIyCMOTPEHO
Kontpomnsubie paboTs! HE MIPEeIyCMOTPEHO
CamocrosiTenpHas paboTa: HE MIPEIYCMOTPEHO | PENPOIYKTHBH
BIi
Tema 10.5: | Conepxanne yueOHOTO MaTepHaa: O3HaKOMHTETh
[eprmennukynspaocts | 1. JIByrpaHHbIH yrom. HBIH
IJI0CKOCTEN 2. Yroa MEeXIy IUIOCKOCTSIMH. 4
3. IlepneHAUKYISIPHOCTH ABYX IUNIOCKOCTEH
[IpakTudeckue paboThI 2
JlaGopatopHbie pabOThI HE MIPEeIyCMOTPEHO
Kontpomnsubie paboTsI HE MIPEeIyCMOTPEHO
Tema 10.6: | Coneprxanne yueOHOTO MaTepHaa: O3HaKOMHTETh
[TapannensHoe 1. Teomerpuueckue rpeoOpa3oBaHus HBII
MIPOEKTUPOBAHNE MIPOCTPaHCTBA. 4
2. IlapannenpHOe NPOEKTUPOBAHUE.
3. MHzoOpaxenue MIPOCTPAHCTBEHHBIX
¢uryp.
[TpakTryeckne paboTHI HE IIPEeyCMOTPEHO
JlabopaTopHsie paboTHI HE IPeJyCMOTPEHO
KonrponbHbie paboTh HE IIPEeyCMOTPEHO
Pa3gen 11.: MHOrorpaHHHKH, TeJIa H HOBEPXHOCTH BPAIlCHHUS
28
Tema 11.1 - 11.4:| CoxpepxxaHue yueOHOrO MaTepuaa;
IlonsTue 1. MHOTOTpaHHUK. 2
MHOTOTPaHHUKA 2.  OCHOBHBIC IOHSTHSI.
3. IlpaBuibHBIC MHOTOTPAHHUKH.
[IpaxkTraeckue paboTHI HE MIPEeIyCMOTPEHO
JlaGopatopHbie pabOTHI HE MIPEeIyCMOTPEHO
Kontpomsubie paboTsI HE MIPEIYCMOTPEHO | PENPOSYKTHBH
BIi

Tema 11.2: Ilpusma,
[Mapannenenunen,
ITupamuna

Copeprxanne yaeOHOTO MaTepraa;

1. TIpusma. Ilpsmast u HakJIIOHHAS TIPU3MA.
[paBunbHas mpuzMa.

2. Omnpenenenue, BuAbl U  CBOMCTBa
napayutenenunena. Ky, cBoiicta kyoa.




3. OrmpeneneHre U OCHOBHBIC 3JIEMEHTHI
mupamMuabl.  [IpaBuipHas —OHpaMuia.
Yceuénnasa nupamua. Terpasap.

[IpakTudeckue paboThI

HE IPEeyCMOTPEHO

JlaGopatopHbie pabOThI

HE IPEeyCMOTPEHO

KoHTponbpHbIE paboThI

HE [PEeTyCMOTPEHO

PENPOAYKTHBH
BIA

Tema 11.5: CummeTpus
u CeuCHHUS
MHOTOTPaHHUKOB

Copeprxanne yaeOHOTO MaTepraa:
1. Cummerpus MHOT'OI'PaHHHUKOB.
ITocTpoeHue ceueHnit MHOTOIPaHHUKOB.

[IpakTudeckue paboThI

HE IPEeyCMOTPEHO

JlaGopatopHbie pabOThI

HE [PEeyCMOTPEHO

KoHTponbpHbIE paboThI

HE [PEeyCMOTPEHO

PENPOAYKTHBH
BIA

Tema 11.6: Humuaap u
KOHYC

Copeprxanne yaeOHOTO MaTepHaa:
1. Hunmuagp u konyc. OCHOBHbIE NOHATHUSA
U CeueHus1. Y CeUEHHBINH KOHYC.

[IpakTudeckue paboThI

1

JlaGopatopHbie pabOTHI

HE [PEeyCMOTPEHO

KoHTpoipHbIE paboThI

HE [PEeyCMOTPEHO

PENPOAYKTHBH
BIA

Tema 11.7: Illap u
cthepa

Copeprxanue yueOHOro MaTepuaa;
1. IHap u chepa u ux ceveHusI.

[TpakTHyeckne paboTHI

JlabopaTopHbie paboTHI

KonrposnbHbie paboTh

PEenpOayKTUBH
BIA

Pazpen 12.: U3mepenus B

TeoMeTpHH

36

Tema 12.1: Ilousrtus
00béMa

Copeprxanne yaeOHOTO MaTepraa;
1. OOBEM 1 ero u3MepeHue.
2. HnurerpanpHas popmyia o0bEMa.

15

[TpakTryeckne paboTHI

HE NPEAYCMOTPEHO

JlabopaTopHbie paboTHI

HE MPEAYCMOTPEHO

PEenpOaYKTUBH
BIA

KonrponbHbie paboTh

HE MPEAYCMOTPEHO

O3HaKOMHTEID
HBII

CaMocTosTenbHas pa60Ta:

HE NPEAYCMOTPEHO

Tema 12.2: OO0BEM
MHOTOTPaHHHUKOB, U
00BEM Tem BpaIeHus

Copeprxanue yueOHOro MaTepuaa;

1. ®opmyisl 00Bnéma Ky0a,
MPSIMOYTOJIBHOTO napaJuieenue/a,
MPU3MBI, HUIHHIIPA.

2.  ®opmyibl 06bEMa MUPAMUIBI H KOHYCa

3.  ®opmyisl 00bEMa mapa

6

[IpakTudeckue padboThI

JlaGopatopHbie pabOThI

PENPOAYKTHBH
BIA

KoHTponbpHbIE paboThI

O3HaKOMHTED
HBII

Tema 12.3: Inomanu
TIOBEPXHOCTEHN

Copeprxanue yaueOHOro MaTepuaa;
1. ®opmynsl 1UIOMAAEH  MOBEPXHOCTH




MHOT'OI'PaHHHUKOB nu MHOTOI'PaAaHHUKOB 1 TCJI BpaIlICHUA.

TUTOLIA T Ten | IIpaktuueckue paboTh 2
BpaleHus JlabopaTopubie paboOTHI PENPOIYKTUBH
B
KoHTponbpHbIE paboThI O3HaKOMHTETH

HBII

Tema 12.4: Ilomobme | CoxmepkaHue yaeOHOTO MaTepHaa:
Te 1. TlomoGwue Tem. 4
2. OrtHolleHUE IUIoHIaied MOBEPXHOCTU U
00BEMOB TMOIOOHBIX TEII.

[IpakTudeckue paboThI 2
JlaGopatopabie pabOThI PENPOAYKTHBH
BIN
KoHTponbpHbIE paboThI O3HaKOMHTETh
HEII

HroroBoe 3ansaTHe Copeprxanne yaeOHOTO MaTepraa;
1. HroroBoe 0OCYKICHUE TEM. 1
[IpakTudeckue paboTHI: 1
1. Pemenue 3a1a4 u npuMepoB
JlaGopatopHbie pabOThI PENPOAYKTHBH
Bl

KonTtposbHbie paboThI O3HAaKOMHTEIb
HBIN

UTOIO 279

2.3 OOpa3oBaTe/ibHbIe TEXHOJIOTHH, UCIOJb3yeMble NMPH MPOBEACHUN AYAUTOPHBIX

3aHATHH

B coorBerctBun ¢ TtpeboBanusmu DPI'OC CIIO mno cneumambroctd 10.02.05
Obecneuenne WHGOPMAIIMOHHON O€30MaCHOCTH AaBTOMATHU3MPOBAHHBIX CHUCTEM peaH3allys
KOMIIETEHTHOCTHOTO MOJXO0/Aa JOJDKHA MPeIyCMaTPUBATh MIMPOKOE UCIOIH30BAHUE B YUCOHOM
Ipolecce aKTUBHBIX W HWHTEPAKTUBHBIX (OPM TIPOBEACHHS 3aHATHH (KOMIBIOTEPHBIX
CUMYJISIIUH, IETIOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAI[Mil,ICUXO0JIOIMYECKHE U NHBIE
TPEHHUHTHU U T.JA.) B COUETaHUU C BHEAyIUTOPHOI paboToil ¢ 1enpio (GOPMUPOBAHUS U PA3BUTHS
TpeOyeMBbIX KOMIIETCHIIUN 00yJatoIuXCsl.

Bunsr 00pa3oBaTenbHBIX TEXHOJIOTUH.

OOpazoBaTenbHasi TEXHOJOTHUS — O3TO COBOKYNHOCTh HAy4yHO U MPAKTHYECKU
000CHOBAaHHBIX METO/IOB, U MHCTPYMEHTOB JJISl JOCTHKEHMSI 3aIUIAHUPOBAHHBIX PE3YNIbTATOB B
obmactu oOpa3oBaHus. [IpuMeHEeHHEe KOHKPETHBIX OOpa30BaTEIbHBIX TEXHOJOTUH B YYECOHOM
npoliecce ornpenensercs cneunukoil yaeOHON NesITeIbHOCTH, e¢ MHPOPMALMOHHO-PECYPCHON
OCHOBBI M BUJIOB yueOHO paboTEHI.

1. TpanuunoHHsle oOpa3oBaTeIbHbIE TEXHOJOIMH OPUEHTUPYIOTCS Ha OPraHU3aluio

00pa3oBaTeNLHOTO MpOoIecca, MPEANONaralolyl0 MPsMYI0 TPAHCISIIHUIO 3HAHUN OT



IpenojiaBaTes K CTyJEHTY (MPEeUMYILECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WILUIIOCTPATUBHBIX
METO0B 00y4eHus1). YueOHas AesITeNbHOCTh CTYJEHTAa HOCUT B TAKHX YCJIOBUSX, KaK MPaBUIIO,
PENpONYKTUBHBIN XapakTep.

[Tpumepsl ¢opM y4deOHBIX 3aHATUH C HWCHOJB30BAHUEM TPAJAULMOHHBIX TEXHOJOTHIA:

Jlexnnsa — nocnenoBaTenbHOE M3JIOKEHHWE MaTepHaia B AUCHMUILUIMHAPHOM JIOTHKE,
OCYILECTBIISIEMOE MPEUMYILECTBEHHO BepOaIbHBIMH CPEICTBAMHU (MOHOJIOT MPEMOAABATEINS).

Cemunap — Oecenia nmpenojaaBarelis U CTyI€HTOB, 00CYKAEHUE 3apaHee MOArOTOBICHHbBIX
COOOIIeHNH, TPOEKTOB MO KaXXJAOMY BOMPOCY IUIaHA 3aHATHUA C €IMHBIM JUII BCEX NEpeyHeM
peKoMeHayeMOi 0053aTeTbHON U TOTIOJIHUTEILHOM JTNTepaTyphl.

IIpakTHyeckoe 3aHATHE — 3aHATHE, MOCBSIICHHOE OCBOCHHIO KOHKPETHBIX YMEHHMHM H
HaBBIKOB 110 IPEUI0KEHHOMY aITOPUTMY.

2. TexHonoruun npoOIEMHOr0 OOY4YEHHUS — OpraHu3anus oOpa3zoBaTENbHOTO Ipoliecca,
KOTOpas MpearonaraeT IOCTaHOBKY MNpPOOJIEMHBIX BOHpPOCOB, co3gaHue 20  y4eOHbIX
NpOOJEMHBIX CHUTyallMd JJI1 CTHUMYJUpPOBaHME aKTUBHOW ITO3HABATENbHON J€ATEIbHOCTH
CTYJEHTOB.

[Ipumepsl GopMm yueOHBIX 3aHATHH C HCIOJIB30BAaHMEM TEXHOJOTHHA MPOOIEeMHOTO
00yJeHus:

[IpakTuyeckoe 3aHsATHE B (opMe NpPaKTHUKyMa — OpraHu3anus ydyeOHOW paloTsl,
HalpaBJIeHHAs Ha peIIeHHE KOMIUICKCHOW yueOHO-T03HaBaTeIbHON 3agauu, TpeOyromend ot
CTYJCHTA IPUMEHEHHS KAK HAYYHO-TEOPETUUECKUX 3HAHUM, TaK ¥ IPAKTUYECKUX HABBIKOB.

3. UrpoBble TEXHOJOTMM — OpPraHM3alus 00pa30BaTEIbHOIO MPOLECCa, OCHOBAHHAs Ha
PEKOHCTPYKLIMU MOJEJIEH TOBEAECHUS B paMKaX NPEI0KEHHBIX CLIEHAPHBIX YCIOBUH.

[Tpumepst hopm ydeOHBIX 3aHITHI ¢ UCTIOJIB30BAHUEM UTPOBBIX TEXHOJIOTHA:

JlenoBasi urpa — MOJCIMPOBAHUE PA3TMYHBIX CHTYallUd, CBA3aHHBIX C BBIPAOOTKOW WU
IPUHATHEM COBMECTHBIX pEIIEHUH, OOCYXIEHHEM BOIPOCOB B PEKUME MO3TOBOIO INTypMa,
PEKOHCTPYKIMEH (QYHKIIMOHAILHOTO B3aUMOJICHCTBHS B KOJUIEKTUBE U T.II.

4. TexHOIOTUU TPOEKTHOTO OOY4YEHHs — OpraHu3als 00pa3oBaTEILHOIO Mpolecca B
COOTBETCTBUHM C QJITOPUTMOM IIOATAIIHOIO peIleHHs] MPOOJIEeMHOM 3alaud WM BBIIOJIHEHUS
yueOHoro 3aaanus. [IpoekT npeanonaraeT COBMECTHYIO y4eOHO-II03HABATEIbHYIO NESTEIbHOCTD
TPYMIIbl CTYEHTOB, HANIPABJICHHYIO Ha BBIPAOOTKY KOHIICMIIMHU, YCTAHOBJCHUE LeNel U 3ajad,
(OpMYIHPOBKY OXXHJAEMbIX pE3yIbTATOB, OIpPENICICHUE MPUHIUIIOB W METOJUK PEIICHHS
MIOCTABJIICHHBIX 3a/1a4, IUIAHUPOBAaHHE XoJa paboThl, MOMCK JOCTYNHBIX W ONTHMAaJIbHBIX
peCYpcoB, MOATANHYIO peaM3alUI0 IUIaHa paloThl, MPE3EHTALMI0 PE3yJbTaTOB paldOThI, MX
OCMBICIICHUE U PEIICKCHUIO.

OCHOBHBIE THIIBI ITPOCKTOB:



HccnenoBatenbckuii MPOEKT — CTPyKTypa mnpuOmmxkeHa K ¢opMaTy Hay4dyHOTO
UCCIIeIOBaHMs (IJOKA3aTENbCTBO AaKTyaJbHOCTU TEMBI, OINpeesieHue HaydyHOH MpoOsIeMbl,
npeaMera U O0bEeKTa HCCIENOBaHMA, LeNed M 3a7ad, METOAOB, MCTOYHHKOB, BBIJIBH)KEHUE
THIIOTE3bI, 00001IIeHNEe Pe3yIbTaTOB, BHIBOJIBI, 0003HAYEHHE HOBBIX MPOOIeM).

TBopUeckuii MPOEKT, KaK MpPaBWIO, HE UMEET JCTAIBHO MPOPaOOTAaHHOW CTPYKTYPHI;
yueOHO-MT03HaBaTEeNbHASL JIEATEIbHOCTh CTYIEHTOB OCYIIECTBISETCS B paMKax paMOYHOTO
3aJjaHusl, TOTYUHSISACH JIOTMKE U MHTEPECaM YYaCTHHUKOB MPOEKTA, )KaHPY KOHEUHOTO pe3yibTara
(razera, GWIBM, PA3IHUK U T.II.).

5. VHTepaKkTHBHBIE TEXHOJIOTHM — OpraHM3alus 00pa3oBaTeIbHOIO IMpoliecca, KOTopas
IpeJnoiaraeT akTUBHOE U HEJTMHEMHOE B3aUMO/IEHCTBUE BCEX YUaCTHUKOB, IOCTHKEHHE Ha ITOM
OCHOBE JIMYHOCTHO 3HAUYMMOTO [UJIsi HHUX oOpa3oBarenbHOro pesynprata. Hapsay co
CHECLHMATU3UPOBAHHBIMUA ~ TEXHOJOTMAMH  TaKOro  poJa  HPUHIUIN  HUHTEPAKTHBHOCTH
IOPOCIEKHUBAETCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHIL.
HHTEepakTUBHOCTH MOJIpa3yMeBaeT CyOBbEKT-CyObEKTHBIE OTHOIICHUS B X0Ji€ 00pa30BaTeIbHOIO
mpolecca U, Kak cleAcTBre, GOpMUPOBAHNE CaMOPa3BUBAIOIIEHCS HHPOPMAIIMOHHO-PECYPCHON
Cpebl.

[Tpumepsr ¢opM y4eOHBIX 3aHATHH C HCHOJB30BAHHMEM  CIEIHMATU3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHUH:

— JIeKUUs OOpaTHOM CBSI3U — JEKUUS—TIPOBOKAIUs (M3JI0KEHHE MaTepuaia C 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKAMHM);

— Jekuua-Oecena;

— JIeKLMSI-TUCKYCCHUS,;

— CEeMHUHap-JUCKYCCHsI — KOJUIEKTUBHOE OOCYXKJIEHHE KaKOro-JIn0o CIOPHOro BOIMpOCca,
po0JIeMbl, BBISIBIICHUE MHEHUH B IpyIIIIE.

6. NudopMaIimoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOIMH — OpraHU3alus
o0pa3oBaTeNbHOTO  Ipollecca, OCHOBaHHas Ha  MNPUMEHEHUHM  CIIeHHaIN3UPOBAHHBIX
IPOrPaMMHBIX CPEJCTB U TEXHHUUECKHUX CPEJCTB paboThl ¢ HHGOpMaIuei.

[Ipumepsr  dopM  ydeOHBIX 3aHATHH C  HCIOJB30BaHHEM  WH(OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA:

Jleknus-Bu3yanuzanusi — U3JO0XKEHUE COJIEpPKaHUS COIMPOBOXKIAETCS Ipe3eHTanuei
(emoHcTpalmeil yueOHbIX MaTepuasoB, MPEICTAaBICHHBIX B PAa3JIUYHBIX 3HAKOBBIX CHCTEMax, B
T.4. WTIOCTPATUBHBIX, TpaUUECKUX, ayIU0- U BUIEOMATEPUATIOB).

[TpakTryeckoe 3aHsATHE B OPME MIPE3CHTALIH — MIPEJICTABICHHE PE3YIbTATOB MPOEKTHON
WIA  HCCIEJOBAaTENIbCKOM  JEATENbHOCTH € HUCIHOJB30BAHHMEM  CIIEHUAIN3UPOBAHHBIX

POrPaMMHBIX CpPE/I.



VY nenpHBIN Bec 3aHATHH, MPOBOAMMBIX B HHTEPAKTUBHBIX (popMax, onmpenesnseTcs TIaBHOU
LEJNbI0 MPOrpPaMMbl, 0COOEHHOCThI0 KOHTUHTE€HTa OOY4YaIOIIUXCS U COAEP)KaHUEM KOHKPETHBIX
JUCHHUIIIINH, U B IICJIOM B y‘~I€6HOM mponecce OHU JOJIPKHBI COCTABJIAATH HC MCHCC OIIPCACIICHHOTO

IPOIIEHTA OT BCEro 00beMa ayAUTOPHBIX 3aHIATUH.

3 YcaoBus peanu3anum 001meodpa3oBaTeibHON y4eOHOM TucuunInabl MaremaTuka

OcBoenne mporpaMMbl y4eOHOW AUCHMIUIMHBI MarteMaTHka MpearnosiaraeT HajJudue B

npoeCCHOHAIBHOW ~ 00pa30BaTEIbHOM  OpPraHW3allud, peaTH3yIolield  00pa30BaTelIbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanusi B mpexaenax ocBoenuss OIIOII CITO na 6aze
OCHOBHOTO 00IIero o0pa3oBaHHs, y4eOHOro KaOWHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH K
obecrieunTh CBOOONHBIN aocTyn B HMHTEpHET BO BpeMsl Y4YeOHOro 3aHSATHA W B TEPUO
BHEYYCOHOMU JIEATETLHOCTH O0YJarOIINXCS.

IlepeyeHb CpeACTB MaTepvalbHO-TeXHUYECKoro obecreuenust s obyuenns no OJ[.07 Maremaruka

MpeJICTaBJICH B TabnuIe 3.

Tabmuma 3- IlepedyeHpb CpeaCTB MaTEPHAIBHO-TEXHUYECKOTO OOecredeHus g OOy4deHHs IO

OJ1.07 MaTremaTunka
HaumenoBanue OcCHaIIeHHOCTh [lepedeHb TUIICH3MOHHOTO IMPOTPAMMHOIO OOecredeHHsl. PeKBH3UTHI
CIICIIHAJIBHBIX CIICIIMAJIBHBIX TIOATBECPKAAOMICTO JOKYMEHTA

MMOMEIICHUHN "
TTIOMEIICHUM JIJIS

IMOMEIICHUH 1
MMOMEIICHNAM IS

CaMOCTOSITENLHON | CaMOCTOSITENbHOM

paboTHI paboThI

Kabuner 32 nmocafouHBIX IMporpammuoe obecneuenue no auuensun GNU GPL: 7-Zip, Blender,
MaTeMaTU4eCKUX | MECT, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice, Maxima,
JIHUCIUILINH, npenonaBarenbckoe | Mozilla Firefox, Notepad++, StarUML V1.

Kabuner MECTO, J0CKa,

MaTEeMaTHKU U HarJIAIHbIE

WHPOPMATHKH; mocoowus,

Kabuner MYJIbTUMETUNHBIN

MaTeMaTHKH; MIPOEKTOP, FKPaH.

JlexknnoHHast

ayJIUTOPHS;

ayIATOPUS JJIS

MPOBEICHUS

MPaKTUYEeCKUI

3aHsaTHid (232)

UuranbHbli 3251 16 nocanounbix | 1. OC — Windows XP Professional RUS. (KopoGounas Bepcus Vista
MECT, padouce | Business Starter (17mr.) u Vista Business Russian Upgrade Academic
MECTO Open (17wT) - JlunensuouHslit cepruduxar Ne 42762122 ot
npenofasarens, 17 | 21.09.2007.
KOMITBIOTEPOB ¢ | 2. 1C:Ilpennpusarue 8. KoMIiekT 1uist 00ydeHusT B BBICIINX U CPEAHHUX
BBIXOJIOM B | yueOHBIX 3aBeneHusX. CyonuieH3noHHbIi goroBop Ne 32/180913/005
WHTEPHET ot 18.09.2013. (ITepsorit BUT)

3. Kaspersky Endpoint Security ans 6usneca — Cranmaptabiit (320mT).
Jorosop Ne ITP-00018475 ot 16.11.2017 (OOO Ilpuma AiiTu) cpokom
Ha 1 roz.

4. Microsoft Access 2010. TMToxmucka Microsoft Imagine Premium




Akt nepenaun npaB Ne Tr046356 ot 04 asrycra 2017, Cuer Ne
Tr000168154 ot 28 nronst 2017 (Ilpuma AiTu). Cpox meiictBus — 1
TOJI.

5. Microsoft Office 2007 Russian. JIunensnonHslil cepruduxar Ne
42373687 ot 27.06.2007

6. Microsoft Project mpodeccuonamsusiit 2010. Iogmucka Microsoft
Imagine Premium Akt mepemaun mpaB Ne Tr046356 ot 04
aprycrta 2017, Caet Ne Tr000168154 ot 28 utons 2017 (Ilpuma AiiTu).
Cpoxk petictBus — 1 rog.

7. Microsoft Visio mpodeccnonansubiii 2010. IMoammucka Microsoft
Imagine Premium Akt nepemaun mpaB Ne Tr046356 ot 04
aprycta 2017, Cuet Ne Tr000168154 ot 28 urons 2017 (Ilpuma AiiTu).
Cpoxk pevictBus — 1 ro.

8. Microsoft Visual Studio 2010. Ilomnucka Microsoft Imagine
Premium Axt nepegaun npaB Ne Tr046356 ot 04 asrycra
2017, Caer Ne Tr000168154 ot 28 utons 2017 (Ilpuma AiTu). Cpox
neicrtBus — 1 rox.

9. IIporpammuoe obecmeuenne mo JsmneHsun GNU GPL: 7-Zip,
Blender, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice,
Maxima, Mozilla Firefox, Notepad++, StarUML V1.

3.1 TpeboBaHus K MUHMMAJIbLHOMY MATEPHAJIBbHO-TEXHHYECKOMY 00ecIeYeHnI0

[Tomemnenne kKaOMHETOB YAOBIETBOPsieT TpeOoBaHUsIM CaHUTAPHO-IHIEMUOIOTUYECKUX
npaBua u HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THIOBBIM 00OPYIOBAaHHUEM,
yKa3aHHBIM B HACTOAIINX TPEOOBaHUSIX, B TOM UYHUCIIC CIICIUAIN3UPOBAaHHAs ydeOHass MeOeb u
cpeacTBa OOy4YeHMS, JOCTATOYHBIMH IS BBHIMOJTHEHHS TPeOOBAaHUI K YpPOBHIO TOJITOTOBKU
o0yJaromuxcs.

KabuneTsl ocHameHbl MYIbTHMEIUHHBIM O00OPYJOBaHHEM, IOCPEICTBOM KOTOPBIX
Y4aCTHUKH 00pa30BaTeIbHOr0 TMpolecca MOTYT TPOCMATpUBaTh BHU3YAIbHYIO, CO3/1aBaTh
NIPe3CHTAINH, BUICOMATEPUAITBI, UHBIC JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO W MaTepPUAILHO-TEXHUYECKOTO  O00ECIeYeHUs
porpaMMbl Y4eOHOM TUCIUTUTMHBI MaTeMaTHuka BXOISAT:

—  MHOTO(YHKIIMOHAJTbHBIN KOMILIEKC MPETo1aBaTells;

—  HarjIsgHbIe TOCOOUS (KOMIUIEKTHI YU€OHBIX TAOJIHIL, TIJIAaKaTOB, U JP.);

—  uH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIEC CPE/ICTBA;

—  DKpaHHO-3BYKOBBIE TIOCOOHS,

—  KOMIUICKT TEXHHYECKON NOKYMEHTAI[MH, B TOM YHCJE Macrmopra Ha CpeicTBa

06y‘ICHI/I5[, HHCTPYKIHUHU 11O UX HUCITIOJIB30BAHUIO U TCXHUKEC 0€30IaCHOCTH.

3.2 UndopmannoHHoe odecriedeHre 00y4eHust

B 6ubnmoreunsiit GoHA BXOAAT yueOHUKH, yueOHO-MeTonudeckue KoMIuiekTsl (Y MK),

o0ecreunBaroIie OCBOCHUE y4eOHOW AUCIUIUITMHBI MaTreMaTnka, peKOMEHIOBaHHBIC HIIH



JONMYLIEHHbIE JUIsl WUCHOJIb30BaHHUA B NPOQECCHOHAIBHBIX 00pa30BaTENbHBIX OpraHU3aLUIX,
peanu3ylomux 00pa30BaTEIbHYIO IMPOTrpaMMy CpEIHEro o0Iero oOpa3oBaHUs B Ipeieiiax
ocoerus OITOII CITIO na 6a3e 0ocCHOBHOT0 0011er0 00pa3oBaHusl.

B mnpouecce ocBoeHHs mporpamMMbl y4eOHOM AMCHMIUIMHBI MaremaTtuka CTYAEHTHI
JIOJDKHBI UMETh BO3MOJKHOCTh JIOCTYINa K 3JIEKTPOHHBIM Y4eOHBIM MaTepHuajgaMm IO MpeaMery,
UMEIOIIUMCS B CBOOOJHOM JI0CTyNE B ceTu VHTepHEeT (JIEKTPOHHBIM KHHMIaM, IMPAaKTHUKyMam,
TecTaM u Jp.).

CnHcoK HCTOYHUKOB:

Jast oOyuaromuxcest

1. bBapaymkun, B.B. Maremarnka. D1eMeHTHI BbICIIEH MaTeMaTHKU: y4eOHUK: B 2 T. T.
1 / B.B. bapaymkun, A.A. IlpokodseB. — M.: KYPC: UHDPA-M, 2019. — 304 c. — (Cpennee

npodeccuonagbHoe obpa3zoBanue).http://znanium.com/catalog.php?bookinfo=615108

2. bapnymkun, B.B. MaremaTtuka. Di1eMeHTHI BBICIICH MaTeMaTUKH: ydeOHUK: B 2 T. T.
2 / B.B. bapaymikun, A.A. TlpokodseB. — M.: KYPC: UH®PA-M, 2018. — 368 c. — (Cpennee

npodeccuonaabHoe oopa3zoBanue).http://znanium.com/catalog.php?bookinfo=872363

3. bBbammakoB M.U. Marematuka (CIIO). Yuebnuk : yueOnuk / M.U. bammakos. —
Mocksa : KnoPyc, 2019. — 394 c.https://www.book.ru/book/929528/view2/1

4. Janasua A.A. Marematuka : yueOnuk / A.A. Jlanasa. — 3-e u3f., ucnp. u gon. — M.
NH®PA-M, 2018. — 544 C. — (Cpennee npohecCuoHaTBLHOE
oOpa3zoBanmue).http://znanium.com/catalog.php?bookinfo=774755

Joist npenogaBaresiei

1. bammakoB M.M. Maremaruka: yueOHuk / M.M. BammakoB.- 2-e uzm., crep.- M.:
KHOPYC, 2019.-394 c.-(Cpennee npodeccrnonambHOe 00pa3oBaHue).

2. boromonoB, H.B. Maremaruka: yueOnuk i1 CIIO/H.B. boromonos, ILH.
Cawmoiinenko.- M.: FOpaiit, 2017.-396 c.

HNuTepHeT-pecypesbl
www.fcior.edu.ru (MadopmanmonHslie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPHAIIBI).

www.school-collection.edu.ru (Eaunass xostekius mudpoBex  00pa3oBaTEIbHBIX

pecypcoB).

3.3 Ilepeyenb HHPOPMANUOHHBIX TEXHOJIOTH I

B pamkax wu3yyeHMs OUCUUIUIMHBI HCHOJB3YIOTCS CHEAYIoLUe HHPOPMAIMOHHbIE



TEXHOJIOTHH:
— DIJIEKTPOHHBIE 00pa30BaTENIbHBIE PECYpChbl, B KOTOpBIE BXOIAT DIEKTPOHHAS
oOpazoBatenbHas  cpena  AkaneMuu  (pacmoJjOXKEeHHas IO  3JEKTPOHHOMY  ajpecy

http://185.18.111.102/moodle/course/index.php?categoryid=54), 37€KTPOHHO-OMOJIMOTEYHAS] CHCTEMA

«Znanium.com»  (pacmoioXeHHass MO0 DJJIEeKTPOHHOMY  aJipecy  http:/znanium.com/catalog),
AIIEKTPOHHO-OMOIMOTeuHass cuctema «Ibooks.ruy» (pacmoiioskeHHas MO 3JIEKTPOHHOMY aJipecy

https://ibooks.ru/home.php?routine=bookshelf);

— TpEe3CHTAIlMOHHBbIE MaTepualibl, pa3paboTaHHBIE B IEIAX BHU3yaJIH3alMU Y4eOHOTO
MaTepHala U MOBBIIEHHsI HAaTJISAHOCTH O0YYEHHUs], B COOTBETCTBUU C KAJICHJAPHO TEMaTUYECKUM
IIJIaHOM I10 AUCLUIUIMHE;

— B paMKax U3yYeHHUs TUCIHUIUIMHBI UCTIONB3YeTCs makeT nmporpamm Microsoft Office.

3.4 YcaoBus peanu3anuy NPOrpaMmbl JJisi O0yYAKOIIMXCS WHBAJMAOB M JIHI[ C

OIrpaHU4YCeHHBIMHA BO3MOKHOCTHAMU 3/10POBbA

Copepxanne cpeaHero MmpodeccHoHAILHOTO 00pa30BaHUSI U YCJIOBHUS OPTaHU3AINH
0o0ydeHus: OOydJarmMXcs C OCOOBIMH 00pa3oBaTEIbHBIMU TMOTPEOHOCTSAMH OMPENCISIOTCS
aZlanTUPOBAHHOM 00Pa30BATEIHLHOM MPOTPAMMOH.

OOyuenne 1o o0Opa3oBaTeNbHBIM MPOTPaMMaM  CPEAHEro  MpOo(hecCHOHATBLHOTO
0o0pa3oBaHUsl OOY4YAIOUIMXCS C OTPAHWYCHHBIMH BO3MOXKHOCTSMHU 37I0POBbsI Ha (hakyibTeTe
cpeaHero  Mpo(ecCHOHAILHOTO  O0pa30BaHMS — aKaJIEeMHH  OCYHIECTBISIETCS C  Y4ETOM
0COOEHHOCTEH TMCUXO(PHU3NIECKOTO PA3BUTHS, HHIMBUAYATHHBIX BO3MOXXHOCTEH W COCTOSHHS
3/I0pOBbsI TAKUX 0OYUYAIOIIUXCSI.

CrienapHbIe YCIIOBUSI BOCITUTAHHUS W PA3BUTHS TAaKUX OOYYAIOUIMXCS, BKIIIOYAIOT B
ceOst:

- HCIIOJIB30BAHHUEC CIICHHAJIBHBIX O6paBOBaTe.HBHBIX nporpamMmm M MCTOOOB 06yquI/1;1 n

BOCITUTaHHS,

- HCHIOJBh30BaHUE CIICHUAIBHBIX YYCOHHKOB, Y4YEOHBIX IOCOOMH W JUAAKTHYECKUX
MaTCpHraJIOB IO AUCHUIIMHAM CIICLIUAJIbHOCTH,

- OCHAII€HHUEC 3JaHHusA CUCTECMaMu HpOTHBOHO)KapHOﬁ CUTHaJIU3allU MU OIIOBCIICHUA C
OyOIMPYIOIIMMH  CBETOBBIMH ~ YCTPOWMCTBAMH, HWH(GOPMAIIMOHHBIMH TalJI0 C TaKTHUJIBHOM
(mpocTpaHCcTBEHHO-peIbedHON) HHbOpMAITUEH U TIp.

- CICHUAJIBHBIX TCXHUYCCKUX CPCACTB 06y‘-IeHI/I$I KOJUICKTUBHOTO U HWHIAWBUAYAJIIBHOTO
MMOJIb30BaHH, HAIpUMEpP, UCIOJIb30BAHUC MYHLTHMCHHﬁHBIX CpCACTB, HAJIUYHUC OPITCXHUKH,

CIANI-TPOEKTOPOB, AIEKTPOHHOM JJOCKH C TEXHOJOTHEN J1a3€pHOr0 CKAHUPOBAHUS,



- o0ecreyeHne BO3MOXKHOCTH JHCTAHIIMOHHOTO 00y4deHus (dnekTpoHHele YMK mms
JTUCTAaHIIMOHHOTO OOYYeHMS, YYCOHUKH Ha JICKTPOHHBIX HOCUTEISAX U Jp.)

- TpeIoCTaBIEHUE YCIYr acCHCTEHTa (TIOMOIIHMKA), OKa3bIBAIOMIETO OOydYaromuMCs
HEOOXOUMYIO0 TEXHUYECKYIO TTOMOIIb,

- HaJW4Yue KOMIBIOTEPHOW TEXHUKH W CHEIHMaIbHOTO IMPOTPAMMHOI0 OOeCIedeHus,
aIanTUPOBAHHBIX J11 MHBAIUI0B U Jul ¢ OB3;

- obecrieueHe TOCTyIa B 3[JaHUs] 00pa30BaTEeIbHBIX OPTaHU3AIMA U APYTrUe yCIOBHs, 03
KOTOPBIX HEBO3MOXKHO WU 3aTPYTHEHO OCBOCHHE 00pa30BaTEIbHBIX TPOrpaMM 00 yJaIOIIUMUCS
C OTPaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI.

- KOMIUICKTOBaHHWE OHMOJIMOTEK CIEIUAIBHBIMUA aJalTUBHO-TEXHUYECKUMHU CpPEACTBAMHU
st wHBAUAOB U smn ¢ OB3 (roBopsmmMu KHUTaMH Ha Quienl-KapTax ¥ CHelHalbHBIMH
anmaparamMu JJisi UX BOCIIPOU3BEICHN).

B memsx JOCTYMHOCTH TIOJYYEHHUS CpPEOHEro Mpo(ecCHOHAILHOTO 00pa3oBaHUs
oOydJaronMucs ¢ OCOOBIMH  00pa3oBaTeNbHBIMH MOTpeOHOCTAMH akaaemuern WMCUT
obecrieunBaeTcs:

1) nuist oOydaromuXxcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBS 110 3PCHUIO:

- ajanTanys O(GHUIMAIBHOTO caiiTa akaJeMHUH B ceTh VHTepHET ¢ y4eToM O0COOBIX
NOTPeOHOCTEH HWHBAJKMIOB 10 3PCHHUI0 C TPHBEICHHEM WX K CTaHIApTy IOCTYITHOCTH BeO-
KOHTEHTa U BeO-CepBUCOB;

- pa3MmelieHue B JOCTYMHBIX JJIS OOYyYalOUIMXCS, SBISIOMIMXCS CIENBIMH WU
c1aboOBHUIAIIMMH, MECTaX U B aJAaNTHPOBAaHHOW (opme (C y4eTOM HX OCOOBIX MOTpeOHOCTEH)
CIpaBOYHON MHGOPMAIIMKM O PACITUCAHUU JICKITUH, Y4eOHBIX 3aHATHH (JOKHA OBITH BBITTOJIHEHA
KPYIHBIM (BBICOTA MPOMHUCHBIX OYKB HEe MeHee 7,5 c¢M) penbe(HO-KOHTPACTHBIM mpudTom (Ha
6enoM uiu x&ntoM (one) u npoayoaupoBana mpudpToM bpaiiis);

- obecrieueHHe BBITYCKa aJbTEPHATUBHBIX (POPMATOB TMEYATHBIX MAaTEPHATIOB (KPYITHBIN
mpudT win ayanodaiie);

- ol0ecmeueHue AOCTyMa OOYYArOIIErocs, SBISIOMIETOCS CIEMBIM H HCIOJB3YIOIIEro
co0aKy-TmoBOABIPS, K 3aHUI0 00Pa30BATENBHOW OpPraHU3AlHMH, PACTIONATaolIero MECTOM s
pa3MenIeHus COOAKH-TIOBOIBIPS B YaChl 00yUEHHUS CaMOT0 00y4aroIerocs;

2) anst 00y4AIOMIMXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMU 3I0POBBSI 10 CITYXY:

- nyOIupoBaHUE 3BYKOBOHM CIPAaBOYHONW MHGOPMAIMHM O PacCHHCaHUU YYCOHBIX 3aHSITHI
BU3YaIbHOU (yCTaHOBKA MOHUTOPOB C BO3MOKHOCTBIO TPAHCISIIIUU CYOTUTPOB (MOHHTOPHI, MX
pa3Mephl U KOJTMYECTBO HEOOXOIUMO OTIPENENATh C YYETOM pa3MepOB IIOMEIIICHHS );

- obecrnieueHme HaJISKAIUMHU 3BYKOBBIMHU CPEJICTBAMH BOCITPOU3BEICHUS HH(DOpMAITHH;

3) nmns oOyyarommxcs, MMEIOIIMX HapyLIeHHUs OIOPHO-ABUTaTEIbHOIO armaparta,



MaTepHabHO-TEXHUYECKUE YCIIOBHSI TOJDKHBI 00€CIeUnBaTh BO3MOKHOCTD OECIPETIITCTBEHHOTO
JOCTyNa OOyYarommxcss B y4eOHbIE IOMEIIEHHs, TyaleTHble U JpyTrue IOMEIICHHS
o0pa3oBaTenbHON OpraHu3aliy, a TakKe X MpeObIBaHWE B YKA3aHHBIX MOMEIICHUSX (HATUYHE
MaHyCOB, TOPYYHEH, paCIIMPEHHBIX IBEPHBIX IPOEMOB, TU(PTOB U JPYTUX MPUCITIOCOOICHU).

4) Ilpum monmydeHuH cpeaHero NpodecCHOHATBHOTO 00pa30BaHUs OOYYaIOIIUMCS C
OTPaHUYEHHBIMH  BO3MOYKHOCTSIMH ~ 37I0POBbSl  aKaZieMHed MpPEeJOCTaBIISIOTCS — OecIIaTHO
crienuanbHble Y4eOHUKH W ydeOHble mocoOusi, MHas y4yeOHas JuTepaTypa, a TaKKe YCIYyTd

CYpAOIEPEBOTINKOB U TU(DIOCYPIOTIEPEBOTUUKOB.



4 XapakTepucTuKa

OCHOBHBIX BH/I0B JeATeILHOCTH o0yuawuuxcsi no

o01meo0pazoBareibHOM y4eOHOM nucuuiuinHe MaremaTuka

Conep:kanue XapakTepuCcTHKA OCHOBHBIX BHJAOB Y4e0OHOH J[deSITeIbHOCTH
o0y4eHHUs CTYACHTOB

(Ha ypoBHe y4eOHbIX e CTBHIl)
BBenenne O3HaKOMJIEHHME C POJIBI0 MAaTEMATUKU B HayKe, TEXHUKE, 3KOHOMHUKE,

MH(OPMALIMOHHBIX TEXHOJIOTUSIX U IPAKTHUECKOH J1eATeIbHOCTH.
O3HaKOMIJIEHHE C OeJsIMU U 3aia4aMi U3YUCHUSA MATCMATHUKU MIPU
ocBoernu npodeccuii CI10 u cnenmansaocteit CITO

Anrebpa

Pa3zButne nousarus
0 YHCJIe

BrimonHenne apudMeTHdecKux IEHCTBUN HaJ YHCIIaMH, COYeTas
YCTHBIE€ U MUCbMEHHBIE PUEMBI.

Haxoxxnenne npuONMKeHHBIX 3HAYEHUW BEIWYMH M TIOTPEITHOCTEH
BBIYHCIICHHUH (a0COMIOTHOW M OTHOCUTEIHHOMN); CPABHEHHE YUCIIOBBIX
BBIPAYKECHHUIA.

Haxoxnenne ommOOK B NpeoOpa3oBaHUsX U BBIYHUCICHUSAX
(OTHOCHTCSI KO BCEM ITYHKTaM MPOTrPaMMBbl)

KopHn, CTelleHH,
Jorapupmbl

O3HakOMJIEHME C IIOHATHEM KOpHS #n-H CTENEHHM, CBONCTBAMH
PaauKaIoB ¥ MPABUIAMH CPABHEHUS KOPHEM.

Q@OopMyIMpOBaHUE  OIPENCICHU KOPHA U  CBOMCTB  KOpHEH.
Brruucnenue u cpaBHeHHE KOpPHEH, BBINOJHEHUE NPUKUIKNA 3HAYEHUS
KOPHSL.

[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COJAEPKAIINX
paguKanbl.

Bommonnenue pacderoB mo ¢opmynaM, COAEpKAIIUM PaTUuKaIbl,
OCYIIECTBIISSI HEOOXOIUMBIE MTOJICTAHOBKU U MIPE0Opa30BaHMUA.
Onpenenenre paBHOCUIBHOCTH BBIPAXXEHUU C paaukaiaMu. Pemenue
HMPPALMOHATIbHBIX YPaBHEHUM.

O3HakomieHME C  TOHSATHEM CTENEHH C  JEHCTBUTEIbHBIM
IIOKA3aTEJIEM.

Haxoxpaenue 3HaueHUI CTENeHU, HUCHOJb3ysl NpU HEOOXOIUMOCTU
MHCTPYMEHTAJIbHBIE CPENICTBA.

3anucbiBaHUE KOpPHS #-W CTENEHH B BHUJE CTENEHU C JPOOHBIM
MoKasaresjaeM U Hao0opoT.

DopMyJIUPOBAHUE CBOMCTB CTeNeHeW. BblunciieHne creneHen c¢
palMOHANIBHBIM TOKAa3aTeJEeM, BBINOJHEHUE TMPUKHUAKUA 3HAYEHUS
CTEIICHH, CPABHEHHE CTEIICHEH.

ITpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUN, COACPIKAIIINX
CTEIIeHH, TPUMEHSISI CBOMCTBA. PellleHre moKa3aTeabHbIX YPABHEHUI.
O3HaKOMJIEHHE C IPUMEHEHUEM KOPHEHN M CTETIEHEN ITPYU BBIYUCIIEHNUN
CPEIHUX, JEJICHHH OTpe3Ka B <«30JI0TOM CeYeHHM». PenieHue
MPUKJIATHBIX 33/1a4 Ha CJI0KHBIE MPOIEHTHI

IIpeoOpa3zoBanue
ajredpanyecKnux
BbIpa:KeHN I

BrimonHenne npeoOpa3oBaHuidi BRIpaXEHUH, TpUMEHEHHE (HOpMYIT,
CBSI3aHHBIX CO CBOWCTBAaMU CTETICHEH U JIOrapu(MOB.

Omnpenenenre 00J1aCTU JOMYCTUMBIX 3HaUEHUH JorapuMuueckoro
BbIpaxeHus1. Penenue orapuMuyeckux ypaBHeHUH

OCHOBbBI TPUTOHOMETPUU




OcCHOBHbBIC TOHATHUSA

W3ydyeHne paauaHHOIO METOAA W3MEPEHHs YIVIOB BpAIlCHHA M X
CBSI3U C TpagycHOM Mepoil. M3o0paxkeHue YriioB BpalleHUS Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYHMHBI YIJIA C €0 PACIIONOKECHUEM.
dopmynupoBaHHE ONPEACICHUH TPUTOHOMETPUUYECKUX (DYHKIMHA IS
YIJIOB IIOBOPOTa M OCTPBIX YIVIOB IPSIMOYTOJIBHOTO TPEYTOJIbHHKA H
00BSICHEHUE UX B3aMMOCBSI3U

OcHoBHbBIE [IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKUX  TOXKIAECTB  JUIS
TPUrOHOMETPHYECKHE | BBIYMCICHUS 3HAYEHUH TPUTOHOMETPHYECKUX (YHKLIMH MO OIHON M3
TOKIeCTBA HUX
IIpeodpa3oBanus W3yuenne oCHOBHBIX ()OPMYJT TPUTOHOMETPHUH: (POPMYIIBI CIOKEHHUS,
MPOCTEeHIIHX YABOEHUS, IPEOOPa30BaHMs CYMMBI TPUTOHOMETPUUECKUX (DYHKUUH B
TPUTOHOMETPHYECKHX | IIPOU3BEICHUE U IPOM3BENCHHS B CyMMY M IPUMEHEHUE IPH
BbIPasKeHUH BBIYMCIICHUM  3HAY€HUS TPUTOHOMETPUYECKOTO  BBIPAXKEHUS U
YOPOLLIEHUS €ro0.
O3HakoMJIEHHE CO CBOMCTBAMU CHMMETPHUHM TOYEK HA EIUHUYHON
OKPY>XKHOCTH U IPUMEHEHHE UX IS BBIBOJIa (OPMYJIT PUBEICHUS
IIpocreiimme Pemenne mo GpopmynaM U TPUTOHOMETPUUYECKOMY KPYTY MPOCTEUIITUX
TPUTOHOMETPHYECKHe | TPUTOHOMETPUYECKMX YPABHEHUHM.
ypaBHeHHSs n | [Ipumenenne oOmMX METONOB pelIeHUs ypaBHEHHH (MpuBeIcHHUE K
Hepasencmea JUHEWHOMY, KBAJApPAaTHOMY, METOJ pa3JIOKEHUSI Ha MHOMXUTEINH,
3aMEHbl  MEepEeMEHHOW) TpU  PElIEHUH  TPUTOHOMETPUUYECKHUX
YPaBHEHHH.
Ymenue OTMEYaTh Ha Kpyre pelieHus MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
Apkcunyc, O3HakOMJICHHE C TOHSATHEM OOpaTHBIX TPUTOHOMETPHUECKUX
APKKOCHHYC, GYHKIIHH.
APKTAHTeHC YHCIa N3ydenue omnpeneneHuil apKCUHYyCa, AapKKOCHHYCa, apKTaHTeHCa
yuciaa, (QOpMyIHMpOBaHHME UX, H300paXeHHWE Ha  CAUHUYHOM

OKPY>KHOCTH, IPUMEHEHHE MPH PELICHUH YPaBHEHUI

®YHKIAU, X CBOMICTBA U TPA®UKA

®Oynkuuu. Ilonsarue o
HENpPepPbIBHOCTH
GyHxuun

O3HakoMJIEHUE C MOHSATHUEM MEPEMEHHOM, MPUMEPAMH 3aBUCUMOCTEN
MEX1y epeMEHHBIMHU.

O3HakOMJICHHE C TIOHITHEM rpaduKa, ONpeaesieHue MPUHAIICKHOCTH
Touku Tpaduky ¢ynkmuu. OnpeneneHue mo ¢GopMyse MPOCTEHIIEH
3aBUCUMOCTH, BHUAa ee rpaduka. Beipaxenue mo Qopmyne OaHOM
MEpEMEHHOM Yepe3 apyrue.

O3HakOMJICHHE C OnpeeieHneM QYHKIUH, GOPMYyITUPOBAHUE €TO.
Haxosxnenue o0acTu onpeneneHus U 00J1acT 3HauYeHUuH QyHKITUN

CpoiicTBa QyHKIMH.
I'padpuueckasn
HHTEpNpeTanus.
Ipumepsbl
(pyHKIHOHAIBHBIX
3aBHCHMOCTEH B
peajbHBIX Mpoueccax
U ABJICHUAX

O3HakoMJIeHHE ¢ TNpuMepaMu (YHKIIMOHATIBHBIX 3aBUCHUMOCTEH B
peaNIbHBIX MpoLeccax U3 CMEXHBIX AUCLUIIIMH.

O3HaKkoMJICHHE C JI0Ka3aTeNbHBIMU PACCYXICHUSMH HEKOTOPBIX
CBOWCTB JIMHEHHOM ¥ KBagpaTHYHOW (YHKIMH, TMpoOBeaeHNE
UCCIICIOBAaHMsI JTMHEHHOW, KYCOYHO-JIMHEHHOM, ApOOHO-TMHEHHON H
KBaJpaTuuHoON (pyHKIMH, mocTpoeHne ux rpadukoB. [loctpoenue u
yreHue rpa¢pukoB QyHkiuil. ViccnenoBanue GyHKIHH.

Cocrapnenre BUI0B QYHKIIMI O JaHHOMY YCJIOBHIO, pellIeHre 3aa4
Ha 3KCTPEMYM.

Brimonaenue npeodpazoBanuii rpadrka GyHKIIHH

OOpaTHble pyHKIMHT

W3yuenne mnoHATHA o0OpaTHOM (QYHKLIMH, OIpelNeleHue BHAA U
nmocTpoeHue rpadguka oOpaTHOW (PYHKIMH, HAXOXKICHUE ee 00JacTh
orpeniesieHusl U obnacTu 3HaueHuil. [lpumeHeHne cBOMCTB GyHKUMN




IIPU UCCIIEJOBAHNUN YPABHEHUN U PELICHUU 3a7]a4 Ha SKCTPEMYM.
O3HaKOMJICHHUE C TIOHSITHEM CIIOKHOU (DYHKITMH

CreneHHsbie, Brruncnenue 3HaueHuit pyHKUMNA M0 3HAYEHUIO apTyMEHTa.
noKasarTejbHbIe, OmnpeneneHue MoJIOKEHUsI TOUKU Ha rpauke Mo ee KOOpAUHATaM U
Jorapupmuyeckne u | HAOOOPOT.
Tpuronomerpuueckue | Mcnone3osanue cBoicTB (QyHKIME A0 CpPaBHEHMA  3HAYCHUH
¢yuxuuu. O6paTHble | CTENEHEH U 1orapupmoB.
Tpuronomerpuueckue | Iloctpoenue rpauKoB CTENEHHBIX U IOTapUPMHAIECKUX (QYHKIHH.
PyHKIUH Pemenne mokasaTenbHBIX W JIOTapU(MUYECKUX ypaBHEHHH W
HEPaBEHCTB I10 U3BECTHBIM aJITOPUTMaM.
O3HakoMJICHHE C TIOHSATHEM HETPEPHIBHON MEpUOANYEeCKOl (PyHKINH,
(GbopMynMpOBaHHE CBOWCTB CHHYCa M KOCHHYCA, IMOCTPOECHHE HX
rpauKoB.
O3HakoMJIEHHE C TOHATHEM TapMOHMUYECKUX KOJIeOaHUH U TpUMEpaMu
TApMOHHYECKHUX KOJICOAHWH ISl OMUCAHHS IPOLECCOB B (U3UKE U
JIPYTUX 001acTsIX 3HAHUS.
O3HakoMJICHHE C TIOHSATHEM pPa3pbIBHOM NEPUOJMYECKON (DYHKIHNH,
(GbopMynMpOBaHUE CBOWCTB TaHI€HCA M KOTAHI€HCA, IOCTPOEHUE HUX
rpauKoB.
[Ipumenenne CBOMCTB  (PyHKIMHA  JJI1  CpaBHEHUS  3HAYCHUU
TPUTOHOMETPUUYECKUX (YHKUUN, PpEIICHUS TPUTOHOMETPUUECKUX
YpaBHEHU.
[Toctpoenne rpagukoB OOpPaTHBIX TPUTOHOMETPHUECKUX (DYHKIHMNA H
oIpeJiesIeHue 0 rpa)ukaM UX CBOWCTB.
Brimonnenue npeoOpa3oBanus rpadukoB
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
IocnenoBarenbHocTH | O3HAaKOMIIEHHME C  IOHATHEM  YHUCIOBOM  IOCIEI0OBATEIbHOCTH,

crioco0aMH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.

O3HakoMJIEHHE C TIOHATHEM Mpeiesa MoCIeJ0BATEIbHOCTH.
O3HaKOMJICHHE C BBIYMCIEHHEM CYMMbI OECKOHEYHOTO YHCIIOBOTO
psfa Ha INpUMEpe BBIYMCICHHMS CYMMbl OECKOHEYHO YOBIBAIOLICH
F€OMETPUYECKON ITPOTrPECCUH.

Pemenne 3amau Ha mnpuMeHeHHEe (DOPMYIBI CYMMBI OECKOHEYHO
yOBIBaroIeil reOMETPUUYECKOIN MPOrPecCHH

IIpouszBoaHass u ee
NpUMeHeHHne

O3HaKOMJIEHHE C IOHATUEM ITPOU3BOIHOM.

N3zyuenue u GpopMynupoBaHue €€ MEXaHHUECKOTO U T€OMETPHUIECKOTO
CMBbICJIA, U3yYEHHUE AITOPUTMA BBIYMCIICHUS IPOU3BOJHON Ha IPUMEpE
BBIUUCIICHUS] MIHOBEHHOH CKOPOCTH U YIJIOBOTO KO3 QHUIMEHTa
KacaTeIbHOM.

CocraBieHre ypaBHEHUS KacaTelbHOM B 00IIeM BHUIE.

YcBoenue mpaBun auddepeHupoBaHus, TaOIUIBI MPOU3BOIHBIX
AJIEMEHTAPHBIX (DYHKIUH, NpuMeHeHue Uit aupdepeHIupoBaHHs
(GyHKIMMA, COCTaBICHUS YpaBHEHUS KacaTelIbHOM.

W3yuenne TeopeM O CBSI3M CBOWCTB (PYHKIMM M TIPOU3BOIHOM,
hopmyIupOBKa UX.

[IpoBeneHue ¢ MOMOIIBIO MPOU3BOMHONW HCCIENOBAHUS (DYHKIIUH,
3alaHHON (hopMyITOii.

VYcraHoBlIeHHE CBSA3M CBOMCTB (YHKIMHM M TPOU3BOAHOM IO HUX
rpadukam.

IIpuMeHeHHe POU3BOAHOM [UIs pelIeHUs 3aJad HAa HaxO0XKICHUE
HauOO0JIbIIEr0, HAMMEHBIIETO 3HAYEHUS U Ha HaX0XKJICHHE SKCTpEMyMa




IlepBooGpa3znasn u | O3HaKOMIICHHE C TOHATHEM HHTETpajia u IMepBoOOpa3HOM.
HHTerpaJj W3yueHnne mnpaBuia BBIYMCICHHMS IEPBOOOPAa3sHOM U TEOpeMbl
Herorona— JleiiOnuna.
Pemenue 3ama4 Ha CBSI3b MEPBOOOPA3HON U €€ TTPOU3BOIHOM,
BBIUUCIICHHE NIEPBOOOPA3HO I TaHHOM (QYHKIIHH.
Pemienne 3amad Ha npUMEHEHHME UWHTErpajga JUuisl BBIYHUCIECHUS
(bu3NYEeCKUX BETUYMH U TUIOIAAeH
YPABHEHUSA 1 HEPABEHCTBA
YpaBHeHus i | O3HaKOMJIEHME C  TPOCTEHMIIMMHU  CBEJIEHUSMH O  KOPHSAX
CHCTEMbl YpPaBHEHMIi. | AIreOpanvyeckux ypaBHEHHH, IOHATUAMY MCCIIEN0BAHUS yPAaBHEHUH U
HepaBencrBa M | CUCTEM YpaBHEHUI.
CHCTeMbI HepaBeHCTB | MI3ydeHue TeopuM paBHOCHIBHOCTH YPaBHEHMH M €€ NPUMEHEHHS.
c aByms | [loBTOopenue 3anmcu pelmeHUs CTaHJAPTHBIX YPaBHEHMH, IPHEMOB
nepeMeHHbIMHI npeoOpa3oBaHusl ypaBHEHHMH Ui CBEIEGHUS K CTaHJAPTHOMY
YPaBHEHHUIO.
Pemenne panyoHaNbHBIX, HPPANUOHANBHBIX, I10KA3aTENbHBIX H
TPUTOHOMETPUUECKUX YPAaBHEHUH U CUCTEM.
Hcnonb3oBanue CcBOMCTB M TpaduKoB (YHKIMHA [ PELICHUS
ypaBHeHMH. [loBTOpeHre OCHOBHBIX PUEMOB PELICHUS CUCTEM.
Pemienue ypaBHEHMIA C IPUMEHEHHEM BCEX MPHEMOB (Pa3NIOKEHHS Ha
MHOXHUTEIH, BBEJIEHHS  HOBBIX  HEM3BECTHBIX, IIOJCTAaHOBKH,
rpauuecKoro MeToa).
Pemienue cuctem ypaBHEHH ¢ IPUMEHEHUEM Pa3IMYHBIX CLIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMH PEIICHUSI HEPABEHCTB U
WCIIONIb30BaHUE CBOWCTB M TrpaduKoB (YHKIUN TpHU pEIICHUN
HEPaBEHCTB.
Pemienne HepaBeHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3NIUYHBIX CIIOCOOOB.
[Tpumenenue MaTeMaTHYECKUX METOZIOB s peleHus
COZIep KaTEeNbHBIX 33J]au U3 Pa3IMYHbIX 001acTeil HAyKH M MPaKTHKH.
WHuTepnpernpoBaHue pe3yabTaToOB ¢ Y4ETOM PEaIbHbBIX OIPaHUYEHHIH
IJIEMEHTbI KOMBHUHATOPHUKMU, TEOPUU
BEPOSITHOCTEM U CTATUCTUKH
OcHoBuble mnoHsTHA | V3yueHue npaBuia KOMOWHATOPUKM U TPUMEHEHHE IMPU DPELICHUH
KOMOMHATOPHKHU KOMOMHATOPHBIX 3a/1a4.
Pemenne KOMOMHATOPHBIX 33aJa4 METOAOM Iepedopa W HO MpPaBUILY
YMHOXKEHUS.
O3HakoMJICHHE C TOHATUAMU KOMOMHATOPUKHU: pa3MELICHUSIMH,
COYETaHUSMM, IIEPECTAHOBKAMH U (POPMYJIaMU JUIsl UX BBIYMCIICHUS.
OOnbsicHeHHe U TpuMeHeHne (GopMy sl BBIYMCICHHS pa3MeIIeHuH,
NEPECTAHOBOK U COYETAHUH MPH PEIICHUH 3a]1ay.
JJIeMEHThI Teopun | V3yueHne Ki1acCH4eCKOro OIpPEIEICHUsI BEPOATHOCTH, CBOMCTB
BEPOSATHOCTEN BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue npumMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Perienue 3agayu
Ha BBIYMCIIEHUE BEPOATHOCTEH COOBITUI
IIpeacraBienune O3HaKkOMJICHHE C TPEACTaBICHUEM UHUCIOBBIX JAaHHBIX M HX
AAHHBIX  (Ta0JUIbI, | XaPAKTCPUCTUKAMU.
AMATPaAMMBI, Pemenue npakTuueckux 3agad Ha 0OpabOTKY YMCIIOBBIX JAHHBIX,
rpadpukn) BBIYMCJICHUE UX XapaKTCPUCTHK

I'EOMETPUA




IIpsiMble ¥ MJIOCKOCTH
B IIPOCTPAHCTBeE

DOopMyIMpPOBKA U NPUBEICHUE N0KA3aTEIbCTB IPU3HAKOB B3aMMHOIO
pacrosoKeHus NPSMBIX U INIOCKOCTEN. Pacrio3HaBaHMe Ha yepTekax U
MOJENAX Pa3IUYHBIX CIy4acB B3aMMHOIO PACIONOXKEHHUS NPAMBIX H
IIJIOCKOCTEM, Apr'yMEHTUPOBAHUE CBOUX CY’KICHUM.

DopMyJIUPOBAHUE  OMPEACIICHUH, MPU3HAKOB u CBOICTB
NapajuleIbHBIX ¥ TMEPHNEHAMKYISPHBIX IJIOCKOCTEH, IBYTpaHHBIX H
JIMHEMHBIX YIJIOB.

BbinonHeHNE MOCTPOEHMsI YIVIOB MEXIY MpPSIMBIMH, MNPsSAMON U
IJIOCKOCTBIO, MEXKY INIOCKOCTSAMH IO ONUCAHUIO U PACIIO3HABAHUE UX
Ha MOJEJIAX.

[IpuMeHEeHHE TNPU3HAKOB M CBOWMCTB PACHOJIOKEHUSA MPSAMBIX U
IJIOCKOCTEN MpU pEeLICHUH 3a4a4.

N300paxkxeHne Ha PpUCYHKaXx M KOHCTPYHPOBAaHHE Ha MOJEIAX
NEPNEHIUKYJIAPOB M  HAKIOHHBIX K  IUIOCKOCTH,  HPSMBIX,
MapAJUICIBbHBIX IUIOCKOCTEH, YIVIOB MEXKIY HMPSIMOW M IUIOCKOCTBIO H
000CHOBaHKE TTOCTPOCHUSI.

Pemenne 3amauy  Ha  BBIYMCIEHHWE TE€OMETPUYECKUX  BCIIMYMH.
OnucelBaHWE PAcCTOSHUS OT TOUKHU JO IJIOCKOCTH, OT NIPSAMOH 10
IUIOCKOCTH, MEXKAY IUIOCKOCTAMH, MEXAY CKPEIIMBAOIIUMHUC
NPSIMBIMH, MEXIY IPOU3BOIBHBIMH (DUTYpPaMU B IIPOCTPAHCTBE.
DOopMyIMpOBaHUE U JOKA3BIBAHWE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyleCTBOBaHMS, CBONCTBA).

N3o0pakeHne Ha YepTexax W MOJEISIX PACCTOSHUS U 0OOCHOBAaHUE
cBoMX CyxnaeHuil. OrnpeneneHUe U BBIUYUCICHUE PpACCTOSHUU B
npoctpaHcTBe. llpumeHeHne ¢opmya M TeopeM IUIAHUMETPUM JUIs
pelieHns 3a1a4.

O3HaKOMJICHHE C NOHATHEM MApaLIEIbHOIO NPOCKTUPOBAHUSL U €0
cBoricTBaMU. POPMYIMPOBAHUE TEOPEMBI O ILIOIIAAA OPTOrOHAIBHON
IIPOEKIIMA MHOTOYT'OJIbHUKA.

[Tpumenenue Teopun A1 000CHOBAHUS OCTPOCHUN M BHIYHCIICHUH.
ApPryMEHTHpOBaHUE CBOMX CYXXICHHH O B3aHMHOM DPACIIOJIOKCHUH
IPOCTPAHCTBEHHBIX (pUryp

MHOrorpaHHUKH

Onncanne M XapakTEPUCTHKA Pa3JIMYHBIX BUJOB MHOI'OIPAHHUKOB,
NIEPEUUCIIEHUE UX DJIEMEHTOB U CBOWCTB.

N300pakeHe MHOTOTPAHHUKOB U BBHIMIOJHEHHE TIOCTPOSHUS Ha
M300paKEHUSIX U MOJIEISIX MHOTOTPAaHHUKOB.

Boluucnenne JMHEHHBIX 3J€MEHTOB M YIJIOB B MPOCTPAHCTBEHHBIX
KOH(UTYypalusxX, apryMeHTHPOBAHNE CBOUX CYXIACHHM.
XapakTepucTuka u M300pakeHue CEUeHus, pa3BepTKU
MHOT'OTPaHHUKOB, BBIYHMCIICHHE IIJIOIIAIEH TOBEPXHOCTEN.
[TocTpoeHne NPOCTEHIIMX CEUEHUH KyOa, NpPU3MBI, MUPAMUIBIL.
[Ipumenenue (pakToB ¥ CBEACHUN U3 TIJITAHUMETPHH.

O3nakomieHue €  BHJAAMHM  CHMMETPUH B  IPOCTPAHCTBE,
dbopmynupoBaHUE OMNPEACICHHWA U  CBOMCTB. XapaKTEPHCTHKA
CUMMETPHUU TEJ BPALLIEHUS U MHOTOTPaHHUKOB.

[IpumeHeHne CBONCTB CUMMETPUM TIPU PEIICHUH 3a/1ad4.
Hcnonb30BaHue TPHOOPETEHHBIX 3HAHWUW JUISI HCCIEAOBAaHUS U
MOJEIIMPOBAHNUS HECIOXKHBIX 3a/a4.

N300pakeHre OCHOBHBIX MHOTOTPAaHHHKOB M BBIMOJTHEHHUE PUCYHKOB
10 YCJIOBUSIM 3a/1a4

Tesna 1 moBepxHOCTH
BpallleHUsA

O3HakoMJIEeHHE C BHJAMHU Tl BpalleHHus, (GpopMymupoBaHHE HX
ONPEACIICHUN U CBOKCTB.




@opMyIHpPOBaHHUE TEOPEM O CEUEHHUH IIapa INIOCKOCTHIO U TUIOCKOCTH,
KacaTenpbHOU K cepe.

XapakTepucTuka W U300pakeHHe Tel BpalleHHs, HUX Pa3BEpTKH,
CEUEHUSI.

Pemienne 3amady Ha MNOCTPOCHHE CEUECHWM, BBIYMCICHUE JIMH,
paccTosHuM, yriaoB, Iiom@aned. IlpoBeneHue  AgoOKa3aTEIbHBIX
pacCyXIEeHHUI IPU PEIICHUH 3a/1a4.

IIpuMeHeHHEe CBOMCTB CHMMETPUM IIPU PELICHUH 3a7ad Ha Tella
BpallleHHs, KOMOMHAIIUIO TEl.

N300pakeHNe OCHOBHBIX KPYIJIBIX TENl M BBHIMIOJHEHUE PHCYHKA IO
YCJIOBHIO 3a/1a4U

HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE ¢ TOHATHSAMH IUIOIIAAM U O0BbEeMa, aKCHOMaMH U
CBOMCTBAaMH.

Pemenne 3amad Ha BBIYMCICHHE IUIOMAAEH IUIOCKHX QHUIYp C
IPUMEHEHHEM COOTBETCTBYIOIIMX (POPMYJI M (DAKTOB U3 MIIAHUMETPUH.
W3yuenne TeopeM O BBIYHUCICHUU OOBEMOB NMPOCTPAHCTBEHHBIX TEI,
peleHue 3a1a4 Ha IpUMeHeHne (popMyJl BBIYMCICHHUSI 00BEMOB.
Wzyuenne ¢opMyn i BBIYMCICHUS IUIOMIAJAEH TMOBEPXHOCTEH
MHOTOTPaHHUKOB U TEJ BPAIICHHUS.

O3HakOMJIEHME € METOAOM BBIUMCIICHHS IUIOUIAJNM IIOBEPXHOCTH
chepsl.

Pemenne 3amau  HaA  BBIYMCICHHME  IUIOLIAACH  ITOBEPXHOCTHU
IIPOCTPAHCTBEHHBIX TEJ

Koopaunarsi u
BEKTOPbI

O3HaKOMJIEHHE C NTOHATUEM BeKTOpa. M3yueHne 1ekapToBOM CUCTEMBI
KOOPJMHAT B MPOCTPAHCTBE, IOCTPOCHHE IO 33JaHHBIM KOOpJAMHATaM
TOYEK U IUIOCKOCTEHN, HaX0XKAEHNE KOOPANHAT TOUEK.

Haxoxxnmenne  ypaBHEHHM  OKPY)KHOCTH,  c(epbl, IIJIOCKOCTH.
Beluncienue paccTosSHUNA MEKy TOUKaMU.

N3yueHne CBONCTB BEKTOPHBIX BEJIMYHMH, IPaBUJI Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPAaBHJ HAXOXACHUS
KOOPJMHAT BEKTOpPa B MPOCTPAHCTBE, IPABUII JECHCTBHI C BEKTOPaMHU,
3aJJaHHBIMU KOOPJMHATAMHU.

[IpuMeHeHne Teopuu NpyY PELICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH.
N3ydyeHne CKansgpHOIO IPOU3BENEHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHU NPSIMON U IIOCKOCTH. [IpMeHenne Teopun pu pereHnn
3aJ1a4 Ha AEUCTBUS C BEKTOPAMHU, KOOPIUHATHBIA METO/I, IPUMEHEHHE
BEKTOPOB ISl BBIYMCIIEHUS BETUYHMH YIJIOB U PACCTOSIHUM.
O3HakOMJIEHME C JI0OKa3aTelIbCTBAMHM TEOPEM CTEPEOMETPUHM O
B3aMMHOM DPAacCIOJIO)KEHUHU NPSAMBIX U INIOCKOCTEN C UCIOJIb30BAaHUEM
BEKTOPOB




5 KoHTpoJib U OLlEHKA Pe3yJIbTATOB 0CBOEHHS 00111e00pa30BaTeJIbHON Y4eOHOM

JUCIUILINHBI MaTeMaTHKA

KoHTposib u oneHka pe3ylbTaToB OCBOEHHUS Y4EOHOW AMCLUIUIMHBI OCYILECTBISETCS B

npolecce MPOBEACHUS MNPaKTUYECKUX 3aHSATHH,

TECTUPOBAHUI,

00yJaronMMuCsS WHIMBUAYATBHBIX 3aIaHUM, TPOCKTOB, HCCIICIOBAHU.

PesynbraTer 00yueHus
(OCBOCHHBIC YMEHUS, YCBOCHHBIC 3HAHUS )

@opMbI U METOJIbI
pe3ynbTaToOB OOyUEHUS

KOHTPOJIA W OLCHKH

YmMmenuns:

yepTeXe W MPOU3BOIUTH MPOCTEHIINE
MMOCTPOEHHUSI Ha IJIOCKOCTH.

ITpoBoaUTH TOK/I€CTBEHHBIE
npeoOpa3oBaHus BhIpakeHwmid, | Pemenue yIpaKHEHUH Ha YpOKe,
COJZIepKAIMX CTEICHHBIE, MOKa3aTe/bHbIE, | BHCAYIUTOPHAs  caMOCTOsITeNbHas  paboTa,
norapuMUIECKHe U | KOHTpOJIbHAs paboTa.
TPUTOHOMETPHUYECKUE (DYHKIIUH.
Crpouts rpaduku CTENIEHHOM, .
. . Pemenune yIpaKHEeHUH Ha YPOKE,
NOKa3aTeIbHOM,  JlorapuMuyeckod u
. BHEAYAUTOPHAs CaMOCTOSTENbHAs paboTa.

TPUTOHOMETPUUYECKUX (QYHKIUH.
Pemate  mpocreiimune  ypaBHEHUs U o

Pewenne yIpaXXHEHUHU Ha YPOKe,
HEPaBEHCTBA, COJEpXKAlUe CTEIEHHBIE,

BHEAYAUTOpHAs  CaMOCTOsTeNbHAs  padoTa,
nokaszaTebHble, JIorapuMuieckue u

KOHTpPOJIbHAsI paboTa.
TPUTOHOMETPHUYECKUE (DYHKIIUH.
N300pakaTh reoMeTpuueckue (GUrypsl Ha .

Pemenune yIpa>KHEeHUH Ha YPOKE,

BHEAyJIMTOPHAsl CAMOCTOsITeNIbHAs padoTa.

Pewenne YIPa)KHEHUN Ha YPOKE,
BeInonHATE onepanuu Hajx BEKTOpaMu U
. . | BHEAyOIUTOpHas  caMocCTosTelIbHas  pabora,
10JIb30BAThCS CBOMCTBAMHU ITUX ONEPALIUM.
KOHTpPOJIbHAsI paboTa.
3HaHuA:
N Pemenue YOpaKHEHU N Ha YpOKe,
CpoiicTBa  apu(METU4ECKOro  KOpHs
. BHEAYAUTOpHAsl  CaMOCTOsATENbHas  paboTa,
HaTypaJIbHOM CTEHEHH.
KOHTpOJIbHAs padoTa.
. Pewenne YIPa)KHEHUN Ha YpOKeE,
CBoiicTBa CTENEHUM C PALUOHATIBHBIM
BHEAYAUTOpHAsl  CaMOCTOsATENbHas  paboTa,
IIOKA3aTEeJIEM.
KOHTpOJIbHAs padoTa.
o Pemenue MpaKHEHU N Ha OKe€
CpoiictBa sorapuMOB M  OCHOBHOE yrp YPOKE,
BHEAYAUTOpHAsl  CaMOCTOsATENbHas  paboTa,
JoTapu(PMHUIECKOE TOKIECTBO.
KOHTpPOJIbHAsI paboTa.
Pemenue yIOpaXHEHHUI Ha YpOKe,
OcHOBHBIE TPUTOHOMETPHUUECKHUE
PO— BHEAYAUTOpHAs  CaMOCTOSATENbHAs  padoTa,
' KOHTPOJIbHAs paboTa.
Pewenne YIIPa)KHEHUN Ha YPOKE,
Tabnuua mNpPOM3BOAHBIX BIEMEHTAPHBIX
o BHEAYAUTOpHAsl  CaMOCTOATENbHas  paboTa,
i ' KOHTpPOJIbHAsI paboTa.
Pewenne YIIPa)KHEHUN Ha YpOKe,
AKCHOMBI CTEPEOMETPHUH. BHEAYAUTOpPHAsI  CaMOCTOSATENbHAs  padoTa,

KOHTpPOJIbHAsI paboTa.

a TaKXKC BBIIIOJIHCHUA




6. OnleHKa 0CBOCHUSA TOCTHKEHUN JUYHOCTHBIX Pe3yJIbTATOB BOCIIUTATEIbHONPAOOTHI

OneHka JOCTHKEHHS OOydYaloUIMMMCS JIMYHOCTHBIX pe3ynbraToB (namee — JIP)
MPOBOAMUTHCS B paMKax KOHTPOJIBHBIX U OIICHOYHBIX MPOIENyp, MPEeIyCMOTPEHHBIX JaHHOM
[Tporpammoii.

Cnoco0bl KOHTPOJISI Pe3ybTATOB M KPHUTEPUHM Pe3yJbTATHBHOCTH peaju3anuu

BOCIIMTATEIbHON PA00THI 00y4YAIOIIUXCH AKAAEMUYECKOTr0 KOJLJIeIKA.

Bun xonTpons PesynbTat KOHTpOIA

BxoxHo# KOHTPOJIb JMAarHOCTHKA CIIOCOOHOCTEH M HMHTEPECOB
oOydJaronuxcsi(TeCTUpoBaHNE,aHKETHPOBAHUE,
COITMOMETPHS, OTIPOC).

Texkymmii KOHTPOIb nefaroruyeckoe HaONIOZIeHWe B  Ipoliecce
IIPOBEACHUS MEPOIPUATHM, I1€1arOrnYeCKUi
aHaM3 TBOPYECKUX paboT, MEpONpUATHIA
oOyyaromuxcsi, (GOPMHpPOBAaHWE U AHAIU3
nopTdosno 00yJaroIIerocs; UCIIOJTHEHNE
TEKYIIEH OTYETHOCTH

HTOoroBbiii KOHTPOJIb aHaIMu3 IeITCIbHOCTH

KoMiuieke kpuTepHueB OLEHKH JUYHOCTHBIX Pe3yJIbTATOB, 00y4al0LIUXCH:

—ZIeMOHCTpanus HHTepeca K Oyayien npodeccuu;

—OIIEHKa COOCTBEHHOT'O MPOABIKEHHSI, TUYHOCTHOTO Pa3BUTHS;

—TOJIOKUTENbHAS JTUHAMUKA B OpraHU3allMd COOCTBEHHON y4eOHOH NeATeNbHOCTH IO
pe3yapTaTaM CaMOOLIEHKH, CAaMOaHAJIN3a U KOPPEKIUU €€ pe3yJIbTaToB;

—OTBETCTBEHHOCTh 32 pe3yJlbTaT y4yeOHOW JeATeIbHOCTH U  TMOATOTOBKH K
npohecCHOHATLHOM IeATEIILHOCTH;

—IPOSIBIICHUE BBICOKONPO(ECCHOHATIBHON TPYJOBOI aKTUBHOCTH;

—ydacTue B UCCIEA0BATEIbCKOM 1 MPOSKTHOM padore;

—ydacTue B KOHKypcax MpoQecCHOHAIbHOIO MAacTepCTBa, OJMMIIMAZaxX Mo mpodeccui,
BUKTOPHHAX, B IPEAMETHBIX HEJEISIX;

—CoOJII0/IeHNE STUYECKUX HOPM OOIICHUSI IPU B3aUMOJEHCTBHU ¢ 00y4aromuMucs,
IIPENOIaBaTENIIMU, PYKOBOAUTEIISIMU IPAKTHUK;

—KOHCTPYKTHBHOE B3aUMOJIEHCTBUE B yUEOHOM KOJIJICKTUBE;

—JIEMOHCTpAIMs HABBIKOB MEXIMYHOCTHOTO JIEJIOBOTO OOIIEHHUS, COLIMATILHOTO UMHU/KA;

—TOTOBHOCTbH K OOILEHHIO U B3aUMOAEWUCTBUIO C JIIOJbMH CaMOT'0 pa3HOro CTaryca,

STHUYECKOU, PETUTHO3HON MPUHAITICKHOCTH U B MHOTOOOPa3HBIX 0OCTOSATENbCTBAX;



—c(hOopMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIINN; YYaCTUE B BOJJOHTEPCKOM JBUKCHHH;

—IPOSIBIICHUE MUPOBO33PEHYECKUX YCTAHOBOK HA TOTOBHOCTh MOJIOZBIX JIFOJIEH K paboTe
Ha 61aro OTeuecTBa;

—IPOSIBJIEHUE MTPABOBON aKTUBHOCTU U HABBIKOB MPABOMEPHOTO MOBEACHUS, YBAXKEHUS K
3aKkony;

—OTCYTCTBUE (DAaKTOB MPOSBICHHS UACOIOTHH TEPPOPU3MA H DKCTPEMU3MA CPEIU
00ydJaromuxcs;

—OTCYTCTBUE COIMAIBHBIX KOH(MJIMKTOB CpeAr OOYYarolIMXCs, OCHOBAaHHBIX Ha
MEXJIMYHOCTHOM, MEXXPEIUTHO3HOM I10YBE;

—y4acTHe B pealM3aldd MPOCBETUTEIbCKUX MPOrpaMM, TOUCKOBBIX, BOEHHO-
UCTOPUYECKHX, KPACBEMUECKUX OTPSIIaX U MOJIOACKHBIX 00BETMHECHUSX;

—100pOBOJIbYECKHE MHUIIMATHUBBI IO MOAEPKKU WHBAIUIOB U MPECTapesblX IpaskIaH;

—IPOSIBIICHUE SKOJIOTHYECKON KYIbTYyphl, OCpEKHOTO0 OTHOIIEHUS K POJHOW 3eMmIle,
IpUPOIHBIM OoraTcTBam Poccuu u mupa;

—JIEMOHCTpalMsl YMEHUN M HaBBIKOB Pa3yMHOIO MPHPOAOMNOIB30BaHUS, HETEPIUMOTO
OTHOUICHHUS K JEHCTBUSAM, IPUHOCSIIUM BPE]] IKOJIOTUH;

—JIEMOHCTpAalMsl HaBBIKOB 3/I0pOBOT0 00pa3a >KM3HU M BBICOKUH YPOBEHb KYJIbTYPHI
3JI0pOBbsI 00YUAIOIINXCS;

—IPOSIBIICHUE KYIbTYphl MOTpeOIeHUsT HHPOpPMAIINK, YMEHUNW U HaBBIKOB ITOJH30BAHUS
KOMIIBIOTEPHON TEXHHKOW, HABBIKOB OTOOpa M KPUTHUYECKOTO aHann3a WHPOpMAIUU, YMEHUs
OpPUEHTUPOBATHLCS B MHPOPMAIIIOHHOM IPOCTPAHCTBE;

—ydacTue B KOHKypcaxX npodeccruoHaIbHOTO MacTepCTBA M B KOMAaHTHBIX TPOCKTAX;

—TMPOSIBJICHNE YKOHOMHYECKON ¥ (PMHAHCOBOM KYJIBTYPHI, SJKOHOMHUYECKON TPAaMOTHOCTH a
TaK)Ke COOCTBEHHOH aIeKBaTHOW MO3WIMH I10 OTHOIIEHHID K COLHAIBHO-3KOHOMUYECKOMN

NENUCTBUTEILHOCTH.



