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1. OBIIIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI
YYEBHOM JUCIHUIIJIAHBI

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOI 00pa3oBaTe/bHOM
NporpamMmbli:

VYyebnas pucuurmimHa «MartemMaTuka» SBISIETCS 0053aTE€IbHOM  YacThbIO
0011e00pa30BaTEeNbHOTO  IIMKJIA OCHOBHOW  00pa3oBaTelIbHOM MpOrpaMMbl B
cootBeTcTBUM ¢ PI'OC no cnernuansHocT38.02.06 GuHaHCh, peann3yemMoil Ha 0aze
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Tporpamma pazpabotana Ha ocHoBanuu TpedoBanuit ®I'OC cpennero odiero
oOpazoBaHusi C y4yeToM MpodeCcCUOHAIBHOW HAIMpPaBICHHOCTH  IOJIy4yaeMoOM
npodeccun/cenuaabHOCTH.

1.2. Hesu v IUIaHUPYeMble Pe3yJbTAThl OCBOCHUSI AUCHUIIIUHBI:

Coneprxanue IPOrpaMMmBbl o011eo0pazoBaTebHON JUCHUTUTMHBI
«MaremaTuka» HampaBJI€HO Ha JOCTHKCHHE pEe3yJlbTaTOB €€ U3YyYCHUs B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c¢ yuerom mnpodeccHOHATBHON
HanpasieHHocT OI'OC CIIO.

Ilnanupyemblie pe3yabTaThbl OCBOEHHUS THCIHUIJIMHBI:

[Tpu ocBOCHUU TUCHUTIIUHBI POPMUPYIOTCS:

- IMYHOCTHBIC KoMmneTeHuuu- JIP04, JIP13, JIP14.

Koabi IInanupyemble pe3yabTaThl 0CBOEHHS JUCHUIIHHBI BKJIKYAIOT:
pe3yJib

JIP 04 | IlposBisioniyii W JAEMOHCTPUPYIOIIUMN yBaKEHHUE K TPYAYy UeJIOBEKa,

DKOHOMHYECKH aKTUBHBIN, OPUCHTHUPOBAHHBIN Ha OCO3HAHHBIM BHIOOD
chepsl npoecCHoOHANBHON JEATEIBHOCTH C yYETOM JIMYHBIX >KMU3HEHHBIX
MJIaHOB, TOTPEOHOCTEH CBOECM CEMbM, POCCUHCKOTO OOIIECTBA.

o0pa3oBaHusl, K HEIPEPHIBHOMY 00pa30BaHUIO B TEUCHUE KUZHU
JEMOHCTPUPYIOLIM MO3UTUBHOE OTHOIICHUE K PETYJIMPOBAHUIO TPYAOBBIX
oTHOoUIeHU. OpUEeHTUPOBaHHBIA HA CaMOOOpa30BaHUE U
npodeCCUOHANIBHYIO TIEPENOATOTOBKY B YCIOBUSIX CMEHBI
TEXHOJIOTUYECKOTO YKJIaZa U COMYTCTBYIOIINX COLMAJIbHBIX IEPEMEH.
Crpemsimuiicss K pOpMHUPOBAHUIO B CETEBOM CpeJie TUUYHOCTHO H
npodeccuoHaIbHOTO KOHCTPYKTUBHOTO «IIM(DPOBOTO Cienar

OCO3HAIOMIMI IIEHHOCTh COOCTBEHHOrO0 TpyJla W Tpylda APYTUX JIOACH.

Bripaxkaroniuii 0CO3HaHHYI0 TOTOBHOCTh K MOJIYYEHUIO MTPOQPECCHOHATBEHOTO

JIP 13 | JIemoHcTpupytomuii ymeHue 3G(HEeKTUBHO B3aUMOICHCTBOBATH B
KOMaH/i€, BECTU AUAJOT, B TOM YHUCJIE C UCIIOJIb30BAHUE CPEICTB

JIP 14 | JIlemOHCTpHUpYIONTMI HABBIKKA aHAIIM3a U UHTEpIpeTanuu nuHpopMauu
Y3 pa3JINYHbIX UCTOYHUKOB C YY€TOM HOPMATHUBHO-
MPaBOBBIX HOPM

B pamkax nporpaMMbl y4eOHON AUCHMIUIMHBI 00YYaIOIUMUCS OCBAaUBAIOTCS
JUYHOCTHBIE, METAaNPEIMETHBIE U MPEJAMETHbBIE PE3YJIbTaThl B COOTBETCTBHUHU C
tpedoBanussMu PI'OC cpennero odero oOpazoBaHus



OO0111e KOMIIETEHIINU

[1nanupyemble pe3ynbraThl 00ydeHHs

O61ue

JucuunnuHapHeie

OK 01 Beibupars
CIOCOOBI PEIICHUS
3aja4
npoeCCUOHATHHON
TSI TEeIIbHOCTH
HPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYIY, OCO3HaHUE
[ICHHOCTH MaCTEPCTBA, TPYA0JIIO0HE;

- TOTOBHOCTb K  aKTUBHOWU
JeSITeTbHOCTH TEXHOJIOTHYECKOH U
COLIMAJIFHOM HANpaBJI€HHOCTH, CIIOCOOHOCTD

WHUIUHPOBATh, IUTAHUPOBATh u
CaMOCTOSITEIILHO BBIMOJIHATH TAKYIO
JeSITeITbHOCTD;

- HHTEPEC K Pa3IM4YHbIM cepam
npodecCHOHANBHOM JeSITeIbHOCTH,
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MI03HABATEIbHBIMH JICHCTBUSMHU:

a) 0a30BbIC JIOTMYCCKUE JCHCTBUS:

- CAMOCTOSITENILHO (hOPMYJIUPOBATH U
aKTyaJH3upoBaTh MpoOieMy, paccMaTpuBaTh

€€ BCCCTOPOHHE;

- yCTaHABIUBATh  CYNICCTBCHHBIN MPHU3HAK
WJIH OCHOBAHHUS TUTST CpaBHEHWUS,
kinaccuukanuu ¥ 0000IIeHMS,

- ONpeAeNsaTh Ielu JAeSITeIbHOCTH,

3a/1aBaTh MapaMeTPhbl U KPUTEPUU UX
JOCTHKECHUS;

- BBIABIATh 3aKOHOMEPHOCTH U
MPOTUBOPEUHSI B pacCMaTPUBAEMBIX SIBIICHUSX;
- BHOCHUTb KOPPEKTHBBI B JI€SITEIBHOCTD,
OIIEHHUBATh COOTBETCTBUE PE3YJbTATOB IIENSM,
OLICHMBAaTh PUCKH MOCJIEACTBUN IEATEIILHOCTH;
- pa3BUBaTh KPEATHMBHOE MBIIUIEHUE IPU

- BJIaJIeTh METOJaMH J0Ka3aTeNIbCTB, AITOPUTMaMU pEILICHHs 3a/1ay;
yMeHue (popMyIupoBaTh ONpeIeIeHUs, aKCUOMbI U TEOPEMBI,
IIPUMEHATH UX, IPOBOJUTH JJOKA3aTEIbHbIE PACCYXKIEHUS B X0/I€
pelieHus 3a1ay;

- YMETh ONEPUPOBATh MOHATUSMH: CTETIEHb YHCIIA, JIoTapudm

YKCJIA; YMEHUE BBIIOIHATH BHIYUCICHUE 3HAUEHUN U
npeoOpa3oBaHMsl BEIPAXKEHUH CO CTENEHSIMH U JiorapupmMamy,
npeoOpa3oBaHust JPOOHO-PALMOHATBHBIX BBIPAKEHUIA;

- YMETh OIIEpUPOBATh NOHATUSAMU: PAllUOHATIbHbBIE, HPPALIMOHATIBHBIE,
II0Ka3aTesbHbIe, CTEIIEHHbIE, JOrapu(pMUUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI,

- YMETh OIIEpUPOBATh NOHATUAMM: (PYHKIIMS, HENpPephIBHAS (PYHKLNA,
IIPOM3BOJIHAS, IEPBOOOpaA3Has, ONPEAEICHHbIM UHTErpal; yMeTh
HaXOJUTh POU3BOAHBIE FIEMEHTAPHBIX (PYHKIUN, UCIIOIIb3Y S
CIPaBOYHbIE MAaTE€PHAJIbl; UCCIIEI0BATh B MPOCTEUIINX CIIydasixX
(GyHKIIMM HA MOHOTOHHOCTbB, HaXOUTh HAUOOJIbIINE U HAUMEHbIIINE
3HaYeHUs PYHKIMM; CTPOUTH Tpa)Ku MHOTOUYJIEHOB C
HCIOJIb30BAaHUEM allllapaTa MaTeMaTUYECKOro aHaln3a; MIPUMEHATh
IIPOU3BOJHYIO IIPH PELICHNUH 33]a4 Ha IBH)KEHHUE,; PEeIIaTh IPaKTHKO-
OpPHEHTUPOBAHHbIE 33]1a4X Ha HAaUOOJIbIINE U HAMMEHbIINE 3HAYEeHU,
Ha HaXO0XXJEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEpUpPOBaTh MOHATUSAMU: pallMOHaIbHAast (YHKIIMS,
nokasaTesibHas (QyHKIUS, CTereHHas QyHKIus, JIorapupmMuueckast
(byHKIUS, TpUroHoMeTprueckrue GyHKIUU, 00paTHbIe QYHKINY,
YMEHHE CTPOUTH TpapuKy U3yU4EeHHBIX (QYHKIUI, HCIIOJIb30BAThH
rpadyKy MPH U3YYEHUH MPOLECCOB M 3aBUCUMOCTEH, IPU peIIeHUuN
3a71a4y U3 IpYrux y4eOHBIX MIPEIMETOB U 3ajay U3 pealbHOM KU3HH;
BBIpakaTh (popMyIaMH 3aBUCUMOCTH MEX/y BETMUNHAMU,




pELICHUHN )KU3HEHHBIX MPOOIIEM
0) 6a30BBIC UCCIIEOBATEIHCKUE ICHCTBUS:

- BIIAJIETh HaBbIKaMU yuebHo-

HCCIIEI0BATEIbCKON u IIPOEKTHOU

JeSTENIbHOCTH, HaBbIKaMH paspeleHus

npooiem;

- BBIABJSITh IPUYMHHO-CJIEJCTBEHHbBIE
CBSI3U U aKTyaJlu3upoBaTh  3ajauy,

BBIABUI'aTb THUIIOTE3Yy €€ PCHICHUA, HAXOAUTb

apryMeHTBhl  JUISI  JOKAa3aTelIbCTBA  CBOMX
YTBEPKIACHUM, 3aJaBaThb
napamMeTpbl U KpUTEPUU PELICHUS;

- AQHAIM3UPOBATh IOJYYEHHBIE B  XOJE

pelIeHus 3aaud  pe3yJbTaThl, KPUTHUYECKHU

OILICHHUBATh 1704 JIOCTOBEPHOCTD,

MIPOTHO3UPOBATH H3MCHEHHE B HOBBIX

YCIIOBHUSX;

-- YMETh NEPEHOCUTH 3HAHHS B

MI03HABATENbHYIO U NIPAKTHYECKYIO 00JIacTH

KHU3HEESITEeITHHOCTH,

- YMeThb HHTETPUPOBATh 3HAHUS W3
pa3HBIX NPEeIMETHBIX 00J1acTel;

- BBIIBUTaTh HOBBIE UJIEH, NTPEIaraTh

OpPUTHMHAJIBHBIE TTOIXO/IbI M PEILICHHMS;

U CIIOCOOHOCTb UX HCIOJIb30BAaHUS B
MO3HABATEJIbHON M COLMAIbHON NMPAKTHKE

- YMETh p€lIaTh TCKCTOBEIC 3a/la4X Pa3HBIX THUIIOB (B TOM YHCJIC Ha

MPOLCHTHI, J0JIM U 4aCTH, HA JIBUKCHUC, pa60Ty, CTOUMOCTb TOBAapOB

U YCIIYT, HaJIOTH, 337]a4i U3 00JIaCTH yIPaBICHUS JTUUYHBIMU U
CeMeHHBIMU (PMHAHCAMMU); COCTABIIATH BHIPAKECHUS, YPAaBHEHHU,
HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 3a7a4, UCCIEA0BATh

IIOJIY4Y€HHOC PCIICHUEC U OLICHUBATH HpaBI[OHOI[O6HOCTB PE3yIbTATOB,

- YMETh OIIEpUPOBATh MOHATUSAMMU: CpellHEe apu(PMETHUECKOE,
MenraHa, HauOoJiblllee U HauMEHblIIee 3HaUeHus, pa3max,
JMCTIepCusl, CTaHIapTHOE OTKJIOHEHUE YUCIOBOr0 HabOpa; yMeTh
U3BJIEKaTh, MHTEPIIPETUPOBATh HH(POPMALIUIO, IPE/ICTABICHHYIO B
TabNuIax, Ha qUarpammax, rpadukax, OTpaaroIIyr CBOMCTBA
peabHBIX MPOIIECCOB U SBICHUH; MPEICTABIATH HH()OPMAIIHIO C
MIOMOMUIbIO TaOJIMI U JJUarpaMM; UCCIIEI0BaTh CTATUCTUYECKUE
JaHHBIC, B TOM YHCJIE C IPUMEHEHUEM Irpa)uIeCKUX METOI0B U
JIEKTPOHHBIX CPE/CTB;

- YMETh ONIEpUPOBATh MOHATUSAMHU: CIyYalHbIH ONBIT U
ciiydaiiHoe coObITHE, BEPOSITHOCTh CITy4aifHOTO

COOBITHS; YMEHHE BBIYHUCIISATH BEPOSTHOCTD C

HCII0JIb30BaHUEM TpapUUEeCKUX METOA0B; IPUMEHSTh

(hOpMyIIbI CIIOKEHUSI U YMHOXKEHUS BEPOSTHOCTEH,
KOMOMHATOpHBIE (PAKTHI U POPMYJIBI IPU PEILICHUN

3ajJa4; OLIEHUBATh BEPOSITHOCTU PEAbHBIX COOBITHIA;
3HAaKOMCTBO CO CIIy4ailHbIMHU BEJTMUMHAMMU; YMEHUE

MIPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX

YHcen B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMETh ONEpUpPOBATh MOHATUSAMH: TOUKA, NPsIMast, TNIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIN Yo, CKpeIIUBaroIIUecs MpsMbIe,
napasuieIbHOCTh U NEePIEeHANKYISIPHOCTh IPSAMBIX U TNIOCKOCTEH,
YTOJI MEX1Y MPSMBIMH, YTOJI MEXY MPSAMOU U MIOCKOCTHIO, YTOJ
MEX]y TIIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH,




paccTOsHUE MEXY NPSIMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSMY;
YMEHHUE UCIOIb30BATh NP PEIICHUH 33/]a4 N3y4eHHbIE (PAKThI U
TEOPEMBbI IUTAHUMETPHH; YMEHHUE OIICHUBAThH pa3Mepbl 0OBEKTOB
OKpY’KaoILEro MUpa;

- YMETb ONIEPUPOBATH OHATUSMU: MHOTOTPAHHUK, CEUEHHE
MHOI'OIpaHHMKa, Ky0, napajuienenumnes, Ipu3Ma, nupamuaa, purypa u
MIOBEPXHOCTH BpAIllEHUs, LUIMHJIP, KOHYC, 1ap, cdepa, cedeHus
(burypsl BpaleHus, MI0CKOCTb, Kacarolascs cdepsl, LUIMHIPA,
KOHYca, IUIOIaAb TOBEPXHOCTH MUPAMU/Ibl, IPU3MbI, KOHYCA,
LHWIMHApA, IUIoIaab chepbl, 00beM Ky0a, MpsMOYTroJbHOIO
napasuieJenune1a, NMpaMuabl, IPU3Mbl, LUIUHAPA, KOHYCa, 11apa,
yMEHHE N300paxkaTb MHOTOTPAaHHUKH U MOBEPXHOCTHU BPALLICHUS, UX
CEUEHUs OT PYKHU, C IIOMOILBIO YEPTEHKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATh CUMMETPUIO B
IPOCTPAHCTBE; YMEHUE PAaCIO3HABATh IPABUIIbHBIE MHOTOTPAHHUKY;
- YMETh ONIEpUPOBATh NOHATUSAMMU: JBH)KEHHE B IPOCTPAHCTBE,
10JJ00HbBIE (PUTYPBI B IPOCTPAHCTBE; UCIOIb30BATH OTHOLIEHUE
IUIOMIA/IeH TOBEPXHOCTEN U 00bEMOB MO0OHBIX QPUTYp ITPH
pEIIeHnN 3aj1ay; pa3InYHbIMU CII0OCOOAMHU; NCIIOJIb30BATh Ipadbl
IIpU peIlIeHUN 3ajay;

- YMETb CBOOOJHO ONEpUPOBAThH MOHATHUAMU: COUETaHHE,
NEepeCcTaHOBKA, YHCIIO COYETAaHHH, YHCIIO epecTaHOBOK; OMHOM
HeroToHa; yMeHHe NpUMEHITh KOMOMHATOPHBIE (haKThI U
paccyXIeHus AJI peleHHs 3a1ad,

-YMETh ONIEPUPOBATH NOHATUSMU: HaTypaJIbHOE YNCIIO, LIEI0E
YHCII0, OCTATOK IO MOJYJIIO, PALIMOHAIIBHOE YHUCIIO,
HppaIoHaIbHOE YHCIIO0, MHOKECTBA HATYpPaIbHBIX, LIETBIX,
palMOHANbHbIX, JEHCTBUTEIbHBIX YUCET; YMEHUE HCIIOIb30BaTh
MIPU3HAKY I€TUMOCTH, HAUMEHBUINHI 001NN JeuTeNb U
HauMeHblee obIiee kpaTHoe, anroput™ EBkina npu penienun




3aj1a4; 3HAKOMCTBO C Pa3JIMYHbIMU MO3UIIUOHHBIMU CUCTEMAMHU
CUHUCIICHUS,

- yMeTh CBOOOHO ONEPUPOBATh MOHATUSMH: CTENICHD C IIEIBIM
MoKa3areneM, KOPeHb HaTypalbHOM CTENEeHHU, CTEIIEHb C
palMOHATBHBIM MTOKAa3aTeJIeM, CTETIEHb C JeHCTBUTEIBHBIM
(BemiecTBEeHHBIM) MTOKA3aTENIEM, JIOTAPU(PM YUCIIA, CHHYC, KOCHHYC H
TaHI'€HC NPOU3BOJIBHOIO YUCIIA,

- YMETh OIIEpUPOBATh NOHATUSAMMU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEpPaBEHCTB, PAaBHOCWJIBHOCTD YPaBHEHUH, HEPABEHCTB U CHCTEM,
panroHaNIbHBIE, UPPAIMOHATIFHBIC, TOKA3aTeIbHbBIE, CTETICHHBIE,
JorapuMUUYECKHe, TPUTOHOMETPHUECKUE YpaBHEHH, HEPABEHCTBA
CHCTEMBI, YMEHHE PeUIaTh yPaBHEHHUS, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX IPUEMOB; pelllaTh YPaBHEHU S, HEPABEHCTBA U
CHCTEMBI C [TapaMeTPOM; IPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JUJIs peIlICHHs] MaTeMaTHUeCKUX 3a]a4 1 3a]a4 U3
pa3IUYHbIX 001acTe HAYKU U pealbHOW *KU3HM; -yMeTb CBOOOTHO
OINEepUpPOBaTh MOHATUAMU: TpaPuK GyHKIMH, 0OpaTHas QyHKLHS,
KOMITO3UIIUST QYHKITUH, THHEHHas QYHKIHS, KBaApaTHIHAs
¢byHKIMSA, cTeneHHas QyHKIHUS C LeIbIM IIoKa3aTeleM,
TPUTOHOMETpPUYECKUE PYHKIINHU, 0OpaTHBIC TPUTOHOMETPHUECKUE
(byHKLNY, TOKa3aTeabHast U jorapudmuieckas GyHKINUU, yMEHHE
CTpOUTh rpauku GyHKIMMH, BHIIOIHATH PeoO0pa3oBaHust rpauKoB
GbyHKIUH;

YMEHHUE UCIOIb30BaTh TpapuKy (PYHKIUH /IS H3ydyeHHsl MpOIecCOB U
3aBUCUMOCTEH MPU PELICHUH 33/1a4 U3 JPYTUX YUeOHbIX MPEIMETOB U
13 peaNbHOM KU3HU; BEIpaKaTh POPMYIIaMH 3aBHCUMOCTH MEXITY
BEIMYMHAMU,

YMEHHE CBOOOIHO ONEPUPOBATH TOHATHIMHA: YETHOCTh (YHKITUH,
NEePUOTUIHOCTh (DYHKIINH, OTPAHUICHHOCTh (DYHKIINH,




MOHOTOHHOCTb (DYHKIIMH, 3KCTpeMyM (QDYHKIMH, HAnOOJbIIee U
HaMMEHbIIIee 3HAUCHUS (PYHKIUU Ha IPOMEXKYTKE, yMEHHE
MPOBOJUTH UCCIICAOBAHHE ()YHKIINH;

YMEHHUE UCIOIb30BaTh CBOMCTBA U Tpapuku QYHKIMHA U1 perIeHus
ypaBHEHUH, HEPABEHCTB U 33J1a4 C MapaMeTpamu; u300pakaTh Ha
KOOP/AMHATHOM MJI0CKOCTH MHOXKECTBA PELICHUH ypaBHEHUH,
HEPaBEHCTB M UX CUCTEM;

- YM€Th CBOOOJHO ONIEPUPOBATh MOHATUSAMMU: [10CIEA0BATEIbHOCTD,
apudmeTHyeckas porpeccus, reoMmerpudeckas nmporpeccus,
0ecKOHEeUHO yObIBaroIIasi FeOMETPHUECcKasi IPOrpeccHsi; yMeHue
3a7aBaTh MOCIIEA0BATEILHOCTH, B TOM YHUCIIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYIT;

- YMETh ONIEPUPOBATH MOHATUSMH: HEMIPEPHIBHOCTH (PYHKITUH,
acUMNTOTHI rpaduka GyHKIMHU, IepBast U BTOpast IPOU3BOIHAS
(GyHKINH, TeOMETPUYECKU 1 (PU3MUECKH CMBICI TPOU3BOIHOM,
nepBooOpa3Hasi, ONpeieIeHHbIM HHTErpal; yMEHUE HAXOJUTh
aCUMITOTHI Tpaduka GyHKIIMH; yMEHUE BHIYUCISITH TIPOU3BOTHBIE
CYMMBI, IPOU3BEICHHS, YaCTHOTO W KOMITO3UITUH () YHKITHIA,
HAXOJIUTh YpaBHEHHE KacaTelbHOH K rpaduky QpyHKINH;

YMEHHUE HCIIOB30BaTh MPOM3BOIHYIO ISl MICCIIeIOBaHUs (yHKINH,
JUTSL HAXOXKACHUS HAMJTYYIIIETO PEIISHHsI B IPUKIIAIHBIX, B TOM YHUCIIe
COLIMANIbHO-?PKOHOMUYECKUX M (PU3NUYECKHX 3a/a4ax, JUIs
OIpEJeNIEHUs] CKOPOCTH U YCKOPEHHMSI; HAaXOAUTh IUIOIIAN U 00BbEMbI
(buryp c noMoIIbI0 UHTETpaa; MPUBOIUTH IPUMEPHI
MaTeMaTHYECKOT0 MOJIETUPOBAHMS C TIOMOLIbIO TU(hepeHIIaTbHBIX
YpaBHEHUH;

- yMETh ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIIO, COTIPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOIYJb M apT'yMEHT KOMIUIEKCHOTO YHCIIa,
(dopma 3armucH KOMIUIEKCHBIX YUCell (TeOMeTpruIecKas,
TPUTOHOMETPHYECKas U anredpandeckas); yMeTh MPOU3BOIUTH




apupMeTnyecKue AeUCTBUS C KOMIJIEKCHBIMH YUCIIaMU; IPUBOIUTh
IIPUMEPBI UCITOJIB30BAHUSI KOMILIEKCHBIX YHCEII;

- yMeTh CBOOOHO ONEPUPOBATH MOHATUSMH: CPEIHEE
apudmeTnyecKoe, MeMana, HanooJblIee 1 HaMMEHbIIee 3HAYCHHUS,
pa3Max, JMCIEPCHs], CTAaHJAPTHOE OTKJIOHEHHE JUIsl ONIMCAHUS
YHCJIOBBIX JAaHHBIX; YMEHUE UCCIIEJ0BATh CTATUCTUYECKUE IaHHBIC, B
TOM 4HCJIE C TPUMEHEHUEM I'papueCKUX METOZO0B U 3JIEKTPOHHBIX
CpeACTB; ITpapUUECKu UCCIIEeJ0BaTh COBMECTHBIEC HAOIIOIEHUS C
IIOMOUIBIO IMAarpaMM PacCEUBaHUs U JINHEHHOU PETPECCUH;

- YMETh HaXOJUTh BEPOSITHOCTU COOBITHH C HCII0JIb30BAaHHEM
rpauecKuX METOAOB; MPUMEHATH JJIs pEIIeHUs 3a1a4 (HOpMyJIbI
CJIOKEHHUS U YMHOXKEHHUS BEPOATHOCTEN, (POpMYITy MOTHON
BeposATHOCTH, popmyiy bepHyiu, KoMOMHATOPHBIE (PAKTHI U
(opMyIIbl; OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUI; yMEHHE
OIIEpUPOBATh MOHATUAMU: CllydaliHas BEJIMYNHA, PACIPEICICHNE
BEPOATHOCTEN, MATEMAaTUYECKOE OKUIAHNE, AUCIIEPCHS U
CTaHJapPTHOE OTKJIOHEHUE CIy4aliHOM BeTMUYUHBI, (PYHKIMH
pacnpeneneHus U INIOTHOCTH PABHOMEPHOTO, TOKA3aTeIbHOIO U
HOPMAJIBHOTO PACIPEEICHUN; YMEHUE UCII0JIB30BATh CBOMCTBA
M3YYEHHBIX PACIPEICICHUN I pEIICHUS 3a]1a4; 3HAKOMCTBO C
MOHATHUSAMU: 3aKOH OOJIBIINX YKCEN, METO/IbI BHIOOPOUHBIX
UCCIIEIOBaHNM; YMEHHUE IPUBOIUTD IIPUMEPHI IIPOSIBICHUS 3aKOHA
OOJIBLIMX YUCEI B IPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMEeTh CBOOOHO ONEpUPOBATh MOHATUSAMU: TOUKA, MpsMa,
IJIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIYY, INIOCKUH Yrodl,
JBYTPAHHBIN YrOJl, TPEXIPAaHHBIN YTroJl, NEPECEKAOIHNEcs,
MapaJIJIeIbHbIE U CKPEIIMBAOIINAECS MPAMbIE, TapAJIIEIBHOCTD U
MEPHEHANKYIISIPHOCTh IPSIMBIX U IUIOCKOCTEH, YTOJ MEXKIY
MIPSIMBIMM, YTOJI MEXKIY IPSIMOU U INTIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMM; YMEHHUE MCIIONIb30BaTh [P PEILIEHUU 3a7a4




U3y4YeHHbIE (PAKTBI U TEOPEMBbI INIAHUMETPUU; YMEHHUE OLICHUBATh
pa3Mepsl OOBEKTOB B OKPYKAIOLIEM MUPE; YMEHHE OTIEPHPOBATH
MOHATHSIMU: MHOTOI'PAaHHHK, CEY€HUE MHOTOTPAaHHUKA,
MPaBUJIBHBII MHOTOTPaHHMK, IPU3Ma, MUpaMuaa, GUrypa u
MOBEPXHOCTH BpaIlleHUs, HWIMHIP, KOHYC, ap, cdepa, pa3BepTKa
MIOBEPXHOCTH, CEYEHUS KOHYCA U LIWJIMH/IPA, TapajlIeIbHbIE OCH
WM OCHOBAHHIO, CEYEHHUE 111apa, MIIOCKOCTh, Kacarouasics chepsl,
LWINHAPA, KOHYCa; YMEHUE CTPOUTh CEYEHNE MHOTOTPAHHUKA,
n300pakaTb MHOTOI'PAaHHUKH, (GUTYphI U TIOBEPXHOCTH BpaLEHHU,
UX CEYEHUS, B TOM YHCIIE C IIOMOUIbIO 3IEKTPOHHBIX CPEJICTB;
yYMEHUE NMPUMEHSTh CBOMCTBA T€OMETPUIECKHUX (QUTYD,
CaMOCTOSITENTFHO (OPMYIIHPOBATH ONPEACTICHHUS N3Y9IaeMbIX
¢buryp, BEIBUTaTh THIIOTE3HI O CBOMCTBAX M MPU3HAKAX
reoMeTpruecKuX (hUryp, 000CHOBBIBATH WJIM ONIPOBEPTaTh UX;
YMEHHE MPOBOAUTH KJIacCU(PUKALNIO GUTYP MO PA3IUUHBIM
IIPU3HAKAM, BBIIOJIHATH HEOOXOMMBbIE OTIOJIHUTEIbHbIE
IIOCTPOEHUS;

- YMETh CBOOOIHO ONEPUPOBATh MOHATUAMU: IJIOLIA](b GUTYPHI,
00BeM (huUrypsl, BEIMUUHA YTIIa, pACCTOSTHUE OT TOYKH JI0 IMIIOCKOCTH,
paccTosHUE MEKIY MPSIMBIMU, PACCTOSIHUE MEXY MJIOCKOCTSIMH,
Iomazab chepsl, MIOMAs ITOBEPXHOCTH TUPAMHUIBI, TIPU3MBI,
KOHYcCa, IWINHIPA, 00BbEeM Ky0a, MPsIMOYTOJIbHOTO Napasuieienunena,
MIUPaMUJIbl, IPU3MBI, IIMIIMHAPA, KOHYCA, [1apa; YMEHUE HaXOAUTh
OTHOLIEHHE 00bEMOB MOI0OHBIX QUTYP;

- yMeTh CBOOOHO ONEPUPOBATh MOHATUSMH: IBH)KEHUE,
napajjieNbHbI epeHOC, CHMMETPHS Ha MJIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, IpeodpazoBaHue Mo g00us, T0J0OHbIE
(burypsl; yMeHHE pacro3HaBaTh paBHbIE U MOJJ00HbIE PUTYpHI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYpPE; YMEHHE
HCIOJIb30BaTh T€OMETPUUECKHE OTHOIICHUS, HAXOAUTh




reoOMEeTPUUYECKUE BEIMUMHBI (JUIMHA, YTOoJl, IUIOLaib, 00beM) Ipu
peLIeHnH 3a1a4 U3 APYTUX YUeOHBIX MPEIMETOB U U3 peabHON
KU3HH;

- yMeTh CBOOOHO ONEPUPOBATH MOHATUSAMHU: MIPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, BEKTOP, KOOPAUHATBI TOYKH, KOOPAMHATHI BEKTOPA, CYMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHUCJIIO, PA3JIOKEHNE BEKTOPA I10
0a3ucy, CKaJIsIpHOE IIPOU3BEIEHUE, BEKTOPHOE NIPOU3BEICHHE, YOI
MEXly BEKTOPaMH; YMEHHUE UCIIOJIb30BATh BEKTOPHBIN U
KOOpPAMHATHBII METOJ [UIsl PEIIEHUS TEOMETPUYECKUX 3a/1ad U 3a/1a4
JIPYTUX y4eOHBIX MPEAMETOB; OTIEPUPOBATH MOHATUAMU: MaTpULa 2X2
1 3X3, onpeaenuTeNh MaTPUIIbl, TEOMETPUIECKUN CMBICIT
ONPENEIUTEIIS; - YMETh MOJEIUPOBATh PEAIbHBIE CUTYALlUN HA SI3BIKE
MaTE€MaTUKH; COCTABIIATh BBIPAKECHHUsI, YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBHIO 3a7jaui, UCCIEA0BAaTh IOCTPOEHHBIE MOJIEIIH C
HCIIOJIb30BaHUEM amrapara aare0pbl, HHTEPIPETUPOBATH 10Ty YECHHbIH
pe3yJIbTaT; CTPOUTHh MAaTEMATUYECKUE MOJENIH C IOMOILBIO
T€OMETPUYECKUX MTOHATUHN U BEJIMYMH, PEILATh CBS3aHHBIE C HUMHU
MIPaKTUYECKHE 3a/1a4; COCTABIISTh BEPOATHOCTHYIO MOJIEIb U
MHTEPIPETUPOBATH NOJYYECHHBIA PE3YNIbTAT; pellaTh MPHUKIIAIHBIE
3a[1a4M CPEICTBAMU MATEMAaTHYECKOIO aHAJIN3a, B TOM YHCIIE
COLMAJIBHO-?)KOHOMHUYECKOT0 ¥ (PU3MUECKOr0 XapaKTepa;

- YMEHHUE BBIOMPATh MOIXOASNINI METO JUIsl pellieHHs 3a/iauHy,
MNOHMMaHUE 3HAYUMOCTH MaTE€MaTUKU B U3yYEHUU IPUPOJHBIX U
OOIIIECTBEHHBIX MPOLIECCOB U SIBICHUI; yMEHUE paclio3HaBaTh
IIPOSBJIICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE, YMEHUE IIPUBOJIUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNCKON U MUPOBOU
MaTeMaTU4YeCKON HAyK!




OK 02 Hcnonb3oBaTh
COBpEMEHHBIE CPEICTBA
MOMCKa, aHAJIM3a U
UHTEPIPEeTALUN
uHpopmanuu, u
UHPOPMAITMOHHBIE
TEXHOJIOTHH JIJIs
BBITIOJTHCHUS 33124
npodeccuoHaIbHON
JeSTeIbHOCTH

B o0macTy IeHHOCTH HAYyYHOTO MTO3HAHUS:
-c(hopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY  ypPOBHIO  DPa3BUTUS  HAYKH u
OOIIECCTBEHHON MPAKTHKH, OCHOBAHHOTO HAa JHAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa
B TOJIUKYJIBTYPHOM MHPE;

- COBEpPIICHCTBOBAHWE SI3BIKOBOW W  UYHUTATEIBbCKOM
KyJbTYpPbl KaK CpEJICTBA B3aUMOJCHCTBUS  MEXIY
JIOABMH U TIO3HAHUS MUPA;

- OCO3HAHHWE IIGHHOCTH HAYYHOU JEeSATCIbHOCTH,
TOTOBHOCTh OCYIIECTBIISITH MIPOEKTHYIO u
HCCIICIOBATEILCKYIO JCSITEILHOCTh HHINBUAYIBHO U B
rpymre.

OBRJazicHUEe YHUBEPCAIbHBIMU YYCOHBIMH
TI03HABATEIILHBIMH JICHCTBUSMU:

B) paboTa ¢ nH(pOpMaIHC:

- BIAQJIeTh HaBBIKAMHU MOJy4YeHUS WHPOPMAIUU U3
UCTOYHUKOB  PA3HBIX  THUIIOB, CAMOCTOSITEIILHO
OCYIICCTBIIATh IMOWCK, aHAIM3, CHUCTEMATH3AIHIO W
WHTEPIPeTanio HHOOPMAIMKA PA3TMYHBIX BUJIOB U
dbopM npencTaBieHus,

- cO37aBaTh TEKCThl B Pa3IMYHBIX (hopMaTax C y4eToM
Ha3HaueHUd HHGOpPMAalUM U 1EIeBOH  ayJIUTOPUH,
BbIOMpas ONTUMalbHyI0 (OpMy TpeACTaBIEHUS U
BU3YaJIH3AIlVH;

- OICHWBATh  JIOCTOBEPHOCTH, JETUTUMHOCTh
uH(OpMAITNHU, €€  COOTBETCTBHE  IPABOBBIM M
MOPAITBHO-3THICCKUM HOPMaM;

- HUCHONB30BaTh CpeIcTBA HWH(GOPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX ~TEXHOJIIOTUH B  pPEUICHHUH

- yMETh OIIepUpPOBATH HOHSATUSMH:
panmioHanbHass ~ (QyHKIHs, TOKa3aTelnbHas (QyHKIHS,
crernieHHass (QyHKIus, Jorapupmuyeckas QyHKIHL,
TPUTOHOMETPUYECKUE byHKInY, oOpaTHbIE
(GyHKUIMU, yMEHHE CTPOUTh TpauKu H3YYEHHBIX
GyHKIMA, HUCIONB30BaTh TpadUKH TPH H3YYCHUH
IPOLIECCOB M 3aBUCHMOCTEH, NPU PEIICHUU 3a]ad W3
JIPYrux y4eOHBIX IMPEAMETOB W 33134 M3 pealbHON
KU3HU, BBIpAXaTh (OPMYyJaMU 3aBHCUMOCTH MEXKIY
BEJINYMHAMY,

- yYMETh OIEpUpOBaTh TMOHATHSIMH: TOXIECTBO,
TOK/IECTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHWH M HEPaBEHCTB,
PaBHOCWIJIBHOCTh YPaBHEHUH, HEPAaBEHCTB M CHCTEM,
paloHaJbHbIC, HpPPalMOHAIBHBIC, IIOKa3aTeNbHBIE,
CTEIICHHBIC, JIOTapU(PMHUYECKHE, TPUTOHOMETPUIECKHUE
ypaBHEHHUs, HEPABEHCTBA U CHCTEMBbl, YMETh pEeLIaTh
YpaBHEHHS, HEPAaBEHCTBA M CHCTEMBI C TOMOIIBIO
Pa3INYIHBIX PUEMOB,; pemarpb ypaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBI C IapaMeTpoM; TNPHUMEHSTh
yYpaBHEHHs, HEPABEHCTBA, WX CHCTEMBI IS
pelieHus MaTeMaTHYecKuX 3a7ad M 337a4 U3
Pa3NUYHBIX 00JIacTel HAyKU M peabHOM JKU3HU,

- yMETh CBOOOJTHO OIIEpUpPOBAThH
MOHATUSMU: JIBU)KEHUE, MapaJlJIeIbHbId  TIepeHoc,
CUMMETpHUsl Ha IUIOCKOCTH | B

IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHUE
nono6usi, MmoaoOHbIEe GUTYpPHI; YMETh paclo3HaBaTh
paBHBIE U MOJ00HBIE QUTYDPHI, B TOM YUCIIE B
IIPUPOJIE, UCKYCCTBE, APXUTEKTYpE; YMETh




KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aLMOHHBIX
3a1a4 c cobmoenneM TpeOoBaHUM

S9pProHoOMHKH, TCXHHUKHU 6630H3CHOCTI/I,

pecypcocOepekeHus,

TUTHUCHBI,
IIPAaBOBBIX H 3TUYCCKUX HOPM,
HOpM nH(GOPMAITMOHHOH 0€30MacHOCTH;

- BIIQJICTh HABBIKAMU pPACIO3HABAHUS W 3alIHTHI

uHpopMannu, HHHOPMALMOHHON OE30MaCHOCTH JINYHOCTH

HCII0JIb30BaTh T€OMETPUYECKUE OTHOLICHMS], HAXOIUTh
reOMETPUYECKUE BEIMUMHBI (AJIMHA, YToJl, ILIOLIAldb,
00beM) IMpH PEIICHUU 33734 M3 JPYrHX Y4eOHBIX
IIPEIMETOB U U3 peabHOM )KU3HU

OK 03 IInanupoBats u
peann30BBIBaTH COOCTBEHHOE
npo¢ecCuoHaIbHOE U
JUYHOCTHOE Pa3BHUTHE,
IpeANPUHIMATENBCKYTO
JeATebHOCTD B
npodeccnoHaIbHO chepe,
VICIIOJIb30BaTh 3HAHHS 110
(uHAHCOBOM I'PaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYyalHUsx

B o01acti 1yXOBHO-HPAaBCTBEHHOTO BOCIIUTAHHMS:

- COPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
STUYECKOTO TIOBEICHHUS,

- CIOCOOHOCTH OIICHHBATH CHTYallMI0 W NPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOpPAJIbHO-
HPaBCTBCHHBIC HOPMBI M ICHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIaga B MOCTPOCHHE
YCTOHYHBOTO OYIyIIETO;

- OTBETCTBCHHOE OTHOIIECHHE K CBOUM POAUTEISAM U
(W) APYTUM YJI€HAM CEMbH, CO3JaHHI0 CEMbH Ha

OCHOBE OCO3HAHHOIO TMPUHATHS LIEHHOCTEH CEMEUHOU

JKU3HU B COOTBETCTBUM C TPAJUIMUSAMH  HApOJOB
Poccum;

OBnazeHue  yHMBEPCAJIBHBIMU  PETYJISTUBHBIMHU
JEUCTBUSIMU:

a) cCaMOOpraHU3aIus:

- CaMOCTOATENIBHO  OCYLIECTBJIATH  IMO3HABATEIBHYIO

JACATCIIbHOCTD, BBISIBIISITH HpO6J’IGMBI, CTaBUTH n

bopMyTHUpPOBATH cOOCTBEHHBIE

00pa3oBaTeNbHON  NIEATETRHOCTH |

3aJaud = B
KU3HEHHBIX

CHUTYaIINsX,;

- CaMOCTOSATEIBHO COCTaBJIATh IUIAH PEHICHHS

pecypcos,

Hp06HeMBI C YUCTOM  UMCHOIIUXCS

- yMEThb OIIEPUPOBATh HOHATUSAMU:
panuoOHaJIbHBIE,

CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘IGCKI/Ie, TPUT'OHOMCTPHUUCCKUC

HppallUOHAJIIBHBIC, II0Ka3aTCJIbHBIC,

YPaBHCHHUA U HCPABCHCTBA, UX CUCTECMBI,

- yMeTh OIEpUPOBATh MOHATUSIMHU: MHOTOIPAHHUK,
CEUeHHEe MHOTOTPAaHHUKA, Ky0, mapaiienenune],
npu3Ma, nupamuaa, Gurypa u moBEpXHOCTh
BpallleHUs, WIMHJIP, KOHYC, Iap, cdepa, CeUeHHs
Gurypsl BpamieHHs], IUIOCKOCTh, Kacaromascs
cdepbl, UUIUHAPA, KOHYCa, IUIOMAAb MOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYCA, [IIHH]PA, '
CpPElICTB;, yMETh pAaclO3HaBaTh CHUMMETPHIO B
MPOCTPAHCTBE; YMETh PACIO3HABAThH MTPABUIIHHBIC
MHOTOIPAaHHHMKH; - YMEThb OIEpPUPOBATH
MOHATUSMH: TIPSIMOYTOJIbHAsI CHUCTEMa KOOPJUHAT,
KOOPJIMHATBI TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA,
CKaJSIpHOE  TMPOU3BECHHE, YTOJ MEXY BEKTOpaMH,
CyMMa BEKTOPOB, POU3BEIECHUE BEKTOPA HA YUCIIO;
HaxOJIUTh C TTIOMOIIBIO U3YUYEHHBIX (POpMYII
KOOPJIMHATBI CEPEUHBbI OTPE3Ka, PACCTOSHHUE MEXKITY
JIBYMST TOUKAMH




COOCTBEHHBIX BO3MOXHOCTEHN U MPEANIOYTEHUM;

- JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

CIOCOOCTBOBaTh (POPMHUPOBAHHIO U TPOSBICHHIO
IIMPOKOM HpYIUIMM B Pa3HbIX 00JAcTAX 3HAHMH,
IOCTOSIHHO IMOBBIIIATh CBOM 0Opa30BaTENbHbBI H
KYJBTYPHBII ypOBEHb; 0) CAMOKOHTPOJIB!
UCIIOJIb30BaTh IPUEMBl pe(pIeKCUM Ul OLIEHKH
CHUTYyalllH, BIOOpA BEPHOT'O PEIICHUS,

- yYMeThb OLEHMBAaTb pPUCKM U CBOEBPEMEHHO
NPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

B) SMOLIMOHAIBHBIA MHTEJJIEKT, IPEI0Iararonuii
c(OPMHUPOBAHHOCTH!

BHYTPEHHEH MOTHMBALlMM, BKJIIOYAIOLIEH CTPEMIIEHHE K
JOCTHKCHUIO  LeId U

WHHUIIMATUBHOCTD,

ycuexy, OIITUMMU3M,

YMCHHC I[CI‘/JICTBOBaTL, ucxoada wus3

CBOUX BO3MOKHOCTEH,

- OMIIaTuu, BKJ'IIO‘IaIOHICI\/JI CIIOCOOHOCTh  ITOHMMATH

SMOIIMOHAJIBHOEC COCTOAHUC [OPYIUX, YUUTBIBATH €TI0
Ipun  OCyHI€CTBJIICHUN KOMMYHHUKAIIUU, CIIOCOOHOCTh K
COYYBCTBHIO U COIICPECKHUBAHUIO,

- COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAFOIIHNX CIIOCOOHOCTh
BBICTPAMBATb OTHOLICHUA C ApyTrvuMHU JIIOAbMU,
3a00THUTHCS NpoABJIAIT HMHTEPEC U PaA3pCIIaTh

KOH(QIMKTBI

OK 04 D¢ dexTruBHO
B3aMMOJICHCTBOBATH U
paboTaTh B KOJIJIEKTUBE U
KOMAaHJIE

TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOTIPEIEIICHHIO,

-OBJIaJICHUE HaBBIKAMU Yy4eOHO-UCCIIEI0BATEIHCKOM,
NPOEKTHOW U COLIMANIbHOU NeATEIbHOCTH;

OBnageHue YHHMBEPCATBbHBIMM KOMMYHHKATUBHBIMU
JIEHCTBUSMU:

0) cCOBMECTHasI IeATEIbHOCTD!

- YMETb ONepUpPOBATH MOHATHSIMU: CIYYaWHBIA OIBIT
U CIIydailHoe COOBITHE, BEPOSITHOCTD
COOBITHS;  YMETb  BBIYHCIATH  BEPOSATHOCTH C
UCTOJIb30BaHUEM TpaUUECKUX METO/IOB; NMPUMEHATH
(bopMyNbl CIHOXKEHHS W YMHOXEHHS BEpOSITHOCTEH,
KOMOMHaTOpHbIe (PaKkTbl U (HOPMYJBl HPU pEIICHUU
3ajad; OICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHH;

CIIy4aifHOTO




- IOHMMATb U UCNOJIB30BaTh  IPEUMYILECTBA
KOMaH/IHOM U MHIUBUAYAIBHON paboTHI;

- IPUHUMAaTb  LE€JIUM COBMECTHOM JEATEIbHOCTH,
OpraHU30BbIBaTh W KOOPAWMHUPOBATH JACUCTBUSA IO €€

JOCTHKCHMIO: COCTABIISITh IUIaH JIeHCTBUH,
pacupenensaTb pojid € Y4YeTOM MHEHUWA YYaCTHHKOB
00Cy)XJaTh pe3ybTaThl COBMECTHOU PabOTHI;

- KOOPJAMHUPOBATH M BBHINOJHATH PabOTy B YCIOBHSIX
peanpHOro,  BUPTYalbHOTO M KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYWIECTBJIATH MO3UTHUBHOE  CTPATETHYECKOE

NOBEJACHUE B PAa3IUYHBIX CUTyalUsX, MPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.
OBnazeHue  yHHMBEPCAJIbHBIMU  PETYISTUBHBIMHU
JNEUCTBUSIMU:

T') IPUHSITHE Ce0sI U IPYTHUX JIFOICH:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTHUX JIIOAEH TPU
aHaJu3€e pe3yJbTaTOB AEATEIbHOCTH;

- IPU3HABATH CBOE MPABO M MPABO JIPYTHUX JIIOACH Ha
OIINOKY,

- pa3BUBATh CMIOCOOHOCTH MOHUMATh MUP C MO3UIINH
JPYroro 4egoBeKa

3HaKOMCTBO CO CIy4allHBIMHM BEJIMYUHAMH; YMCHHE
NPUBOJIUTH TMPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX
YHCeN B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO OMNEPUPOBATH IMOHITUSMU:
CTCICHb C LEJBIM II0KA3aTelIeM, KOPEHb

HaTypaHbHOﬁ CTCIICHH, CTCIICHb C
pallMOHAJIBHBIM  IIOKa3aTCJIEM, CTCIICHDb C
,HGﬁCTBHTGJ'II)HI)IM (BGH.I@CTBCHHBIM) IIOKa3aTeJIEM,

jgorapuM  YHCIIA,
NPOHU3BOJIBLHOTO YHCIIA,

CHHYC, KOCHHYC M TaHT€HC
- yMeTb CBOOOJHO ONEPUPOBATH IMOHATUSAMHU:

rpaduk QyHKIUH, oOpaTHass (QYHKIHS, KOMIIO3HUIIUS
GbyHKUMH, TUHEWHas (QYHKLIWsS, KBaJIpaTHIHAS

byHKIHH;
- yMeThb
U3YYECHUS
peleHun

n us

UCNONb30BaTh TIpaduku GyHKIMA 115
IIPOLECCOB ¥ 3aBUCUMOCTEH pu
3ajay U3 JIPYTHX Yy4eOHbIX NPEAMETOB
pealbHOM JKM3HM; BbIpaxarb (opmynamu
3aBUCHMOCTH MEXY BEJIMUYMHAMH,

- cBOOOHO ONIEpUpPOBaATh MOHSATUSIMU: YETHOCTh

byHKIIUH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIHH,
HKCTpEeMYM (QYHKLUUH, HauOoJibllee M HaUMEHbIIee
3HAa4YeHUsl PYHKIUN HAa IPOMEXKYTKE, YMETh IPOBOJUTH
uccienoBaHue QyHKINY,

- YMETb UCIOJIb30BaTh CBOUCTBA U IrpaduKu QyHKIHHA
JUISL pellIeHUs ypaBHEHUH, HEpaBEHCTB U 3a/1a4 C

GyHKIMH, IEPUOAUYHOCTD

rapameTpaMu; U300pakaTh Ha KOOPAMHATHOU

IJIOCKOCTH  MHOXXECTBAa  PEIICHUU

YpaBHEHHH, HEPABEHCTB M UX CUCTEM




OK 05 OcyiiecTBisiTh
YCTHYIO ¥ TUICHBMEHHYIO
KOMMYHUKAIIMIO Ha
rOCyJJapCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu ¢
y4eTOM 0COOCHHOCTEH
COLIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTAa

B 00acTi 5cTETHYECKOr0 BOCIIMTAHHUS:

- 3CTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsi 3CTETUKY
ObITa, HAYYHOTO M TEXHUYECKOIO TBOPUYECTBA, CIOPTA,
TpyZAa U OOLIECTBEHHBIX OTHOIICHUH;

- CHOCOOHOCTh BOCIHPHUHHUMATH PAa3JIMYHBIC BHJIBI
HCKYCCTBa, TPAAUILIUK U TBOPUYECTBO CBOETO U APYTUX
HapoJOB, ONIYIIAaTh AMOIMUOHAJIBLHOE BO3JICUCTBUE
HCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYMUMOCTH [UIi JIMYHOCTH U
o01ecTBa OTEYECTBEHHOTO W MHPOBOTO HCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TPAJAMIMHA U  HAPOJHOTO
TBOPYECTBA,

- TOTOBHOCTh K CAMOBBIPAKCHHIO B pa3HbIX BHJAX
HCKYCCTBa, CTPEMIICHHE MpOSIBIISATh ~ KAayecTBa
TBOPYECKOM JINUHOCTH;

OBnageHue YHHMBEPCAIBHBIMM KOMMYHHMKAaTUBHBIMU
NEUCTBUSIMU:

a) oOImIeHue:

- OCYULIECTBJIATh KOMMYHHUKAllUH BO BceX cdepax

JKU3HH,
- pacrmo3HaBaThb HeBepOalbHBIE CpEACTBA  OOIICHHUS,
MMOHUMATh 3HAUYCHHUE COIIMAJIbHBIX 3HAKOB,

paciio3HaBaTh MPEANIOCHIIKA KOH(i)J'II/IKTHLIX CI/ITyaI_II/Iﬁ u
CMATYaTh KOH(i)J'II/IKTLI;

- Pa3BCPHYTO H JIOTUYHO HU3JIaraTb CBOIO TOUKY 3PpCHUA C
HCIIOJIb30BAHUCM SI3BIKOBBIX CPCIACTB

- YMEThH OIICpHUpPOBATH IIOHATHUAMM

apupmeTnyecKoe, MeAuana, Haubopuiee |

cpenHee

HAaMMEHBIIEE 3HAYECHUs, pa3Max, HUCIIEPCHs,
YHUCIIOBOTO  HAOOPa;
U3BJIEKATh, HMHTEPIIPETUPOBATH
IpPE/ACTABICHHYI0O B TaOiuIax, Ha
auarpaMMax, rpadukax, OTpPaKaroIllyl0 CBOMCTBa
peaNbHBIX TPOIECCOB M SBJICHHIA;
UHPOPMALIMIO C MOMOIIBIO TAONUI] H JUATPAMM;
ucciaeaoBarb CTaTUCTHYCCKHUE JAaHHBIC, B TOM YUCIIC

CTaHJAapTHOE  OTKJIOHEHHUE
yMeHue

uHpopmaruio,

MMpCACTABIATH

C  TmpuUMEHEHHeM  TrpapuuecKux  METOAOB U
AJIEKTPOHHBIX CPEACTB;

- yMETb  ONEpPUpPOBATH  IOHATUAMH:  TOYKa,
npsiMasl, IIOCKOCTb, IPOCTPAHCTBO,  JBYTPaHHBIN

yrojl, CKpeIIMBaIOUIMecs MpsMble, NapajljelbHOCTh
U TMEpHEeHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH,
yrol MEXAYy HpSAMBIMH, Yrold MeX1y MNpsAMOH U
yroia MEXY IUIOCKOCTSIMH,
paccTosiHue oT TOUYKH 10

IIJIOCKOCTBIO,
IIJIOCKOCTH,
pacCTOssHHE MEXAY NPSIMBIMH, PACCTOSHHUE MEXIY
IIJIOCKOCTSIMH,

- YMEThb HCIIOIb30BATh IIPU PEIICHUM 3a]1a4
n3y4eHHbIEe (AKThl U TEOPEMBI IJIAaHUMETPUH,
YMEHHUE OIICHHBaTh pPa3Mepbl OOBEKTOB
OKpPY’KaroIEero Mupa




OK 06 IlposiBisiTh
I'PaKIaHCKO-
NaTPUOTUYECKYIO MTO3ULIHIO,
JEMOHCTPUPOBATH
OCO3HaHHOE IOBEJICHHUE Ha
OCHOBE TPaJULIMOHHBIX
0011eYeI0BEYECKUX
IIEHHOCTEH, B TOM YHCJIE C
y4€TOM FrapMOHHU3ALUU
MEKHALMOHAIBHBIX U
MEXPEJIUTNO3HbIX
OTHOILUEHUH, IPUMEHSATh
CTaHJapThl
AHTUKOPPYILIUOHHOTO
MOBEACHUS

- OCO3HaHHUE 00yyarouMMHCs

rPKIAHCKON UJIEHTUIHOCTH;

POCCUICKOMN

- IIEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHEH MO3UITUN
JIMYHOCTHU HAa OCHOBC ILYXOBHO-HpaBCTBCHHBIX HCHHOCTCﬁ
Poccuiickoi

HapoJIOB denepanuu,

HCTOPHUYCCKUX u HAaIMOHAJIBbHO-KYJBTYPHBIX

Tpaguiui, GopMUpOBAaHHE CUCTEMBI  3HAYUMBIX
LEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYIILIMOHHOTO
MHUPOBO33pPEHUS, IPABOCO3HAHUS, SKOJIOTHUECKOU
KYJIBTYpbl, CHIOCOOHOCTH CTaBUTh IIEI U CTPOUTH
YKU3HEHHBIE TUIaHBbI;

B yacTu rpaxaaHcKkoro BOCIUTaHUS:

- OCO3HAHME CBOMX KOHCTHUTYLHMOHHBIX IpaB H
00s13aHHOCTEH, yBa)KEHUE 3aKOHA U IPABONOPSAKA;

- TpUHATHE HaIlMOHAIBHBIX,
00IIeueI0BEYECKUX

ACMOKPAaTUYCCKUX LICHHOCTEH;

TpaaUuIIMOHHBIX
TFYMAaHUCTUYICCKUX n

- T'OTOBHOCTbD
9KCTpEMHU3MaA, HAlTUOHAIN3Ma, KCCHO(1)06I/II/I,
AUCKpUMHWHAOWUNU 110 COLUHAJIBHBIM, PCIIMTUO3HBIM,

MMPOTHUBOCTOATH nacoJI0rnn

pPacoBbIM, HALIMOHAJILHBIM MPU3HAKAM;
- TOTOBHOCTb BECTHM COBMECTHYIO JESTEIbHOCTh B
MHTEepecax TpakJaHCKOro o0IIecTBa, Y4yacTBOBATh B
caMOYTIpaBJICHUHU B 0011e00pa3oBaTenbHOM
OpraHM3alM U JETCKO-IOHOIIECKUX OpraHU3aLUsX;

- yMEHHME B3aMMOJACHCTBOBAaTh C COLMAIBHBIMU
UHCTUTYTAaMH B COOTBETCTBHUM C UX QYHKUUSAMH U
Ha3HA4YECHUEM;

- TOTOBHOCTh K TIyMaHUTapHOM MW BOJOHTEPCKOU

JIeSITENLHOCTH,

- YMETb ONIEPUPOBATH OHATUAMU: MIPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPAUHATHI TOUYKH, BEKTOP,
KOOPJIMHAThI BEKTOPA, CKAJSIPHOE IPOU3BENIEHUE, YIOJ
MEXIY BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YUCJIO0; HAXOAUTh C TOMOUIbIO U3yUEHHBIX
(bopMyI1 KOOPAMHATHI CEPETUHBI OTPE3Ka, PACCTOSHHE
MEKIY ABYMsI TOUKAMH;

-yMETh BBIOMPATH TOIXOSIINNA U3YICHHBIN

METOJ IS PelIeHus 3a/1a4M, PacliO3HaBaTh
MaTeMaTHyecKue (pakTbl U MaTeMaTUYeCKHe

MO/JIEJI B IPUPOJIHBIX U OOIIECTBEHHBIX

SBJICHUSX, B UICKYCCTBE; YMEHUE IPUBOJUTH
PUMEPBI MATEMAaTHYECKUX OTKPBITHIHA

POCCHICKOM M1 MUPOBON MaTEMaTU4YECKOMN

HayKH.

- YMETb ONEpPUPOBATh MOHATUSAMU: CIy4YailHBIA OIBIT
U Ciy4aiiHOe COOBITHE, BEPOSITHOCTH CIy4YailHOTO
COOBITHS; YMETh BBIUUCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM IpahuueCcKUX METOA0B; IPUMEHSTh
(hOpMyJIbI CIIOKEHUS U YMHOKEHUSI BEPOSITHOCTEH,
KOMOUHATOpHBIE (PaKThl U (HOPMYJIBI IPU PEIICHUU
3a/1a4; OLIEHWBATh BEPOSTHOCTH PEAIbHBIX COOBITUH;
3HAKOMCTBO CO CJIy4allHBIMM BEJIMYHMHAMH,; yMEHUE

MPUBOAUTH NPHUMCEPEI ITPOABJICHHUA 3aKOHA OOJIBIIIHMX
YUCCII B IPUPOAHBIX U 06HI€CTB€HHBIX SABJICHUAX




NaTPUOTUYECKOIO BOCIIUTAHUSA:

- c)OPMHUPOBAHHOCTH POCCUHCKON TpakJaHCKOU
WJECHTUYHOCTH, IaTPUOTHU3MA, YBAXKEHHUS K CBOEMY
HapoJay, 4yBCTBA OTBETCTBEHHOCTU mepen PonuHou,
TrOpJIOCTH 3a CBOM Kpail, cBor0 PonuHy, CBOMl fA3BIK U
KYJbTYPY, [IPOILIOE U HACTOAILEE MHOTOHAILMOHAIBHOTO
Hapoaa Poccun;

-IICHHOCTHOE OTHOIIIEHUE K TOCYAaPCTBEHHBIM CUMBOJIAM,
UCTOPUYECKOMY U IIPUPOJHOMY HACIEUIO, TaMATHHKAM,
TpaguuusaM HapoaoB Poccuu, noctuxkenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTUAX U TPYIE;

- ujeiHas yOex1I€HHOCTh, TOTOBHOCTh K CITYXKEHUIO U
3amure OTeuecTBa, OTBETCTBEHHOCTH 32 €ro cyAb0y;
OCBOCHHBIE 00YJAIONTUMHCS MEKIIPEAMETHBIC TTOHITUS U
YHHUBEpCaJlbHbIC yueOHbIe NeHCTBUS (PETYISITHBHbIE,
M03HaBaTEIbHBIE, KOMMYHUKATHBHBIC);

- CIOCOOHOCTDH UX UCHOJIB30BAHMS B MO3HABATEIHLHON U
COLIMAJIbHOM NIPAKTUKE, TOTOBHOCTh K CAMOCTOSATEIbHOMY
TUTAHUPOBAHUIO M OCYIICCTBICHHUIO YIeOHOM
NeSITEeTbHOCTH, OpTraHU3aluK Y4eOHOTO COTPYAHUYECTBA C
neaarornyecCKuMu pabOTHUKAMH U CBEPCTHUKAMU, K
YYaCTHIO B IOCTPOEHUU UHAUBUAYATbHON
00pa3oBaTenbHOMN TPAaEKTOPUH;

- OBJIaJICHHE HaBBIKAMU y4€OHO-HCCIEeI0BATEIBCKOM,
MIPOEKTHOM U COLIMAIIBHON EATEIIbHOCTH




OK 07 CoxmelicTBOBaTHL
COXPaHEHHIO OKPYKAIOIIEH
Cpelbl, pecypcocOepexeHHIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KJIMMara,
HPUHIUITBI OEPEXKINBOTO
MIPOU3BOCTBA, YPHEKTUBHO
JIECTBOBAThH B
Ype3BhIYAITHBIX CUTYAIUSIX

- HE PUHUMATD JICUCTBUSI, IPUHOCAIIUE BPE/
OKpYKalollleu cpee;

- YMETh MPOTHO3UPOBATH HEOIATONIPHUSITHBIE
DKOJOTHYECKHUE MOCJIEACTBUS  MPEANPUHHUMACMBIX
JIEUCTBUI, IPEIOTBPALIATh HX;

- PACHIMPUTH OIBIT ACSITEIILHOCTU IKOJIOTUYECKON
HaIpaBJIECHHOCTH; - pa3padaThIBaTh TUIAH PEIICHUS
poOJIEMBI C YIETOM aHaJIM3a UMEIOIINXCSl MaTEPHATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

- OCYILECTBJIATH IICJICHANPABIICHHBIN TTOUCK TIEPeHOCca
CPEICTB U CIIOCOOO0B JIeHCTBUA B MPO(EeCCHOHATBHYIO
cpeny;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIIbHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- IpeJyIaraTh HOBbIE MPOEKTHI, OLICHUBATh UCH C MTO3UIIIN
HOBHU3HBI, OPUTHHATILHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

- IaBaTh OIEHKY HOBBIM CUTYAaIlHsIM, BHOCUTH KOPPEKTHUBBI
B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB

OCIsIM

byHKIHS,
HeTpepbIBHAS QYHKIHS, TIPOU3BOIHAS,
nepBooOpa3Hasi, ONpe/eIeHHbI HHTETPa; yMETh

- YMETh OIIEPUPOBATH MOHATUIMHU:

HAaXOJHUTh IPOU3BOHBIC JIEMEHTAPHBIX (QYHKIUIHA,
UCIIOJIb3Ysl CIPABOYHBIE MAaTEpUalbl; UCCIEI0BATh B
npocTeHmMX cinyyasx (pyHKIMH HA MOHOTOHHOCTb,
HAXOJUTh HAUOONIbIINE M HAUMEHBIINE 3HAYCHUS
(GyHKIMIA; CTPOUTH Tpa)MKU MHOTOUYJIEHOB C
UCII0JIb30BaHUEM alllapaTa MaTeMaTHYeCKOTo
aHaJIM3a; IPUMEHATH IPOU3BOIHYIO IIPU pEIICHUH
3aj1a4 Ha JIBUKEHUE; pelaTh NPakTHKO-
OpPMEHTHPOBAaHHBIE  3aJauyd  Ha HauOOJIbIINE
HaUMEHbLINE 3HAYCHUS, HA HAX0XKIEHUE My TH,
CKOpPOCTHU U YCKOPEHHUS;

- YMETh ONIEPUPOBATH MOHATUSAMMU: ABUKECHUE B
IPOCTPAHCTBE, 0/100HBIE (PUTYPHI B IPOCTPAHCTBE;
WCII0JIB30BATh OTHOLIEHUE IUIOIIAIEH TOBEPXHOCTEN U
00BbeMOB NOJIOOHBIX (UTYp TPU PELICHUH 3a7ay;

- YMETb BBIUUCIIATH TEOMETPUUECKNE BEITUIMHBI
(nmuHa, yTod, MIomaab, 00beM, TIoaab
MOBEPXHOCTH), UCIIOJIB3YS U3yUEHHbIE (POPMYIIBI U

METO/IbI
[IK 1.4. CocTaBisITh MJIaHOBBIE TOKYMEHTBI
[IK 3.4. Benenue pacueros
IIK 3.1. IInaHupoBaTh U OCYILECTBIISITH MEPOIIPUSATHUS
I1K 3.2. CocTaBisTh (UHAHCOBBIE MIJIAHbBI




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIIATLTAHBI

2.1. O0beM TUCHMIUIMHBI U BUABI YI€OHOM pabOThI

Bun yuebHo# paboThl O0Bem
B Yacax

O6beM 00pa3zoBaTEIBHON MPOTPAMMBI TUCITUTUTHHEI 330

B T.4.

OcHOBHOE coaepKaHKe

BT. 4..
TEOPETUYECKOE 00yUCHUE 156
NPAKTHYECKUE 3aHATHUS 156
KCP 2
CPC 10
[TpodeccronanbHO-OpHEHTUPOBAHHOE COJIEPIKAHNE 56

(comeprkaHue MPUKIATHOTO MOJTYJIS)

BT. 4.
TEOpETUYECKOe 00yUeHue 4
MPaKTUYECKUE 3aHATHS 52

[IpomexxyTounas arrectanus (9K3aMeH) 6




2.2. TemaTnueCKUM TUIaH

" COACPKAHNC TUCHUIIJINHBI

Coneprkanre yaeOHOTO MaTepraia (OCHOBHOE U MPO(EeCCHOHATEHO-OPUEHTHPOBAHHOE ),

HpOCTLIe IMMPOLCHTHI, PA3HBIC CIoco0ObI UX BeIuncacHus. CIOKHBIE IMPOLICHTHI

HpaKTI/I‘lCCKOC 3aHATHUC

HanMeHOBaHUE pa3/ienioB U TeM JTA00PATOPHBIC U PAKTUYCCKHUE 3aHATHUS, IPUKIAHON MO (TIPY HAJTUYHH) O0bemM yacoB | DopmMupyembie
KOMIICTCHIIUN
1 2 3 4
OCHOBHOE COJIEp)KaHHE
Pazmen 1. IloBTOpeHue Kypca 18
MaTeMaTHKH OCHOBHOM IITKOJTBI
Tema 1.1 Lens u 3anaun Coneprkanre yaeOHOTO MaTeprana
MaTCMaTHKH IIPH OCBOCHHHU BazoBbie 3HaHUS 11 yMEHUS 10 MaTeMaTHKE B IPO(PECCHOHATFHON U B TIOBCETHEBHOI 2
CIICTINAJIHOCTH NesITeTbHOCTH.
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.2 Yucna u ConepkaHue ydeOHOTO MaTepuasia
BBIYHCIICHNS. BhIpakeHus JleficTBHS HaJ MTOJIOKUTEIIBHBIMH U OTPHIIATEIBHBIME YUCIIaMU, OOBIKHOBCHHBIMH U
M peodpasoBaHust NECATHYHBIMHU JAPOOSMHU. 2
JleiicTBHs O cTeneHsIMH, (POPMYJIbI COKPAIICHHOTO YMHOKEHUSI.
KomOuHrpoBaHHOE 3aHATHE OK-01, OK-02, OK-
Tema 1.3. [podeccrnonanbHO-OPHEHTHPOBAHHOE COAEPIKaHKE (COoIepKAHNE IPUKIIATHOTO MOJTYIIS) 03, OK-04, OK-05,
['eomeTpus Ha MIIOCKOCTH Buibl m10CKUX QUTYp M UX IUIOMIAIb. . .
[IpakTHKO-OpHMEeHTHPOBAHHBIE 33/1a4H B Kypce T€OMETPUH Ha TIOCKOCTH O-06, OK 07'2
[MpakTrudeckoe 3aHsATHE ’ [IK 1.4. LIK 3.4.
IK 3.1. TIK 3.2.
Tema 1.4 Conepsxanue yaeOHOTO MaTepuana
[TporieHTHBIE BBIYUCIECHUS 4




Tema 1.5
YpaBHEHHUS U HEPABEHCTBA

Copepxanue yueOHOro mMarepuala

Jluneiinple, KBaipaTHbIe, TPOOHO-JIMHEHHbIE YPAaBHEHHS U HEPABEHCTBA

[IpakTHueckoe 3aHsATHE 2
Tema 1.6 Coneprxanue yueOHOTO MaTepuasa
Cucrembl ypaBHeHMH M | CrocoOBl pelIeHHsT CHUCTEM JHMHEWHBIX ypaBHeHuH. [lomatus: marpuma 2x2 u
HEPABEHCTB 3x3, omnpenenutens MaTtpunbl. Meton [aycca. CucreMbl  HETMHEHHBIX 4
ypaBHeHU. CUCTEMBI HEPABEHCTB
KomMb6unupoBanHoe 3aHsitie
Tema 1.7 Copepxanue yueOHOro Marepuaa
BxonHoi1 KOHTpOIIB Bouucnenust u mpeoOpa3oBaHus. YpaBHEHHSI M HEPaBEHCTBA. | eomerpus
Ha TIOCKOCTHU 2
Konrtpomnsnas pabora
Paznmen 2 Tlpsimbie u 14
IUIOCKOCTH B IPOCTPAHCTBE
Tema 2.1. Copepxanue yueOHOro Matepuala
OCHOBHBIE NTOHATHUSA [Mpenmer crepeomerpun. OCHOBHBIC TOHSITHUS (TOYKA, MPsiMasi, IIIOCKOCTb,
CTEPEOMETPHH. npoctpaHcTBO). OCHOBHBIE akcHOMBI cTepeomeTpui. [lepecekaromuect, 2
Pacmonoxkenne mnpsAMBIX W | MapajiiesbHbIe U CKpeluBatonecs npsmole. [IpusHak u cBOMCTBO
IJIOCKOCTEH CKpelMBaromuxcs npsMbix. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
KomMbOunnpoBaHHoe 3aHsTHE OK-01, OK-03,
Tewma 2.2. Conepsxanue yueOHOTO MaTepuasa OK-04 OK-07
[TapannenbHOCTH NPSAMBIX, [lapanneneHble mpsiMas W 1wuiockocTh. Ormpenenenue. Ilpusnak. CBoiicTBa MK 1. 4.1HK 34
IIPSIMOM U TUIOCKOCTH, (¢ moxkaszatenbcTBoM). IlapamtensHbie 1wockoctd. Ompenenenue. IlpusHak.
IJIOCKOCTEN CaoiicTBa (¢ mokazarenbcTBoM). TeTpadap U ero aimeMeHThl. [lapamtenenunesn u
ero ayeMeHThl. CBolicTBa IPOTUBONOJIOKHBIX TpaHed W JUaroHajen 4
napaienenunena. [locrpoenne ceuenuii. Pemenne 3aaay.
KomOunupoBaHHoe 3aHsATHE
Tewma 2.3. Coneprxanue yaeOHOTO MaTepHasa
[TeprieH MKy ISPHOCTH [lepnenaukynspusie npsmble. [lapayuiensHble  npsiMble, TEPIIEHIUKYIISPHBIE

K IJIOCKOCTH. [IpU3HaK nmepneHAuKyISIPHOCTH NMPSMOM U IJIOCKOCTH.




MPSIMBIX, IPSIMON U
IUIOCKOCTH, IVIOCKOCTEH

[lepnenaukynssp u  HakioHHas. [lepneHAMKYISpHBIE IUIOCKOCTH.

[Tpu3Hak neprneHANKYISPHOCTH MI0CKOCTEH. JlokazaTenbeTBo.

PaccTosHus B mpocTpaHCTBE 2
KomMb6unupoBanHoe 3aHsitue
Tema 2.4. Coneprxanue yueOHOTO MaTepHasa
Teopema 0 Tpex Teopema 0 Tpex mnepneHAuKyJsipax. JloKazarenbCTBO. YToa MEXIY
TICPHCHIMKY IApax IpSIMOM U TIOCKOCTBIO. YTOJ MEXKAY MIIOCKOCTAMU 2
KomMb6unupoBanHoe 3aHsitue
Tema 2.5. [TpodeccroHaaIbHO-OPUEHTUPOBAHHOE ~coliepxKaHue (Comepkanue
[TapannensHsle, HPUKIJIQTHOTO MOYJIs)
MEePIECHANKYJISPHBI, Axcuombl  crepeomeTpun.  IleprneHAMKyIIpHOCT, HPSAMOM M INIOCKOCTH,
CKPCIIMBAOIIUECS TPSMbIC | MapaIIbHOCTD JIBYX MPSAMBIX, IEPHECHAUKYIISPHBIX MIIOCKOCTH, 2
MePIEeHIUKYISIPHOCTD TIOCKOCTEH
[IpakTnyeckoe 3anATHe
Tema 2.6. Copepxanue yueOHOro Marepuaa
Pemenue 3anau. IIpsaMele u | PacnionoskeHne MNpsSIMBIX W IUIOCKOCTEH B TPOCTPAHCTBE. 2
IIJIOCKOCTH B MPOCTpaHCTBE | [lepneHauKyasspHOCTh W NapajlIeNbHOCTh MPSIMBIX U INIOCKOCTEH.
KonTponbHas pabora
Paznen 3. Koopnunatel u 12
BEKTOPBI
Tema 3.1 Conepsxanue yueOHOTO MaTepuasa OK-02, OK-03,
JlexapToBBl KOOpIMHATHI B | JlekapTOBbI KOOpAMHATHI B mpocTpaHcTBe. [lpocreiimue 3amaun B OK-04, OK-07
npocrpaHcTBe. PaccrosiHue | koopauHatax. PacctosiHue Mexay AByMsl TOUKaMU, KOOPJIUHATHI CEPEIUHBI 2 K 3.1. TIK 3.2.

MEXIy ABYMS
Koopannatet

TOYKaMHU.
CepeaUHBI
OTpe3Ka

KOM6I/IHI/IpOBaHHOe 3aHATHEC




Tema 3.2
Bekrtopsl B ipocTpaHcTBEe. YT0JI MEXITY
BekTopamu. CKansipHOE TNPOU3BEICHHE

Copepxanue yueOHOrO MaTepuaa

BCKTOpBI B IPOCTPAHCTBE. CrmoxeHne W BBIYUTAHUE BEKTOPOB.
VYMHOXEHHE BEKTOpa Ha 4YHCIJIO. KOMHHaHapHBIC BEKTOPHEI. CKaJ’IHpHOG

BEKTOPOB NpOM3BECHUE  BEKTOpPOB.  Pa3nmokeHWe  BEeKTOpa IO  TpeM
HEKOMIUTAHAPHBIM ~ BeKTOpaM. KoOOpIuMHATBI BEKTOpa, CKaJsIPHOE 4
KomOunmnpoBanHoe 3aHsTHE
Tema 3.3 [Ipaktuko- [TpoheccroHanbHO-OPHEHTUPOBAHHOE —coJiepikanue (coaepkanue
OpPHEHTHUPOBAHHBIC 3a/la4yd Ha NPUKJIQTHOTO MOYJIs)
KOOPJIMHATHOM IIJIOCKOCTH KoopaunatHas miockocTs. BeluncieHue pacCTOsHUM W IUTOMIAAEH
Ha II0cKOCTU. KoMuecTBeHHbIE pacueTsl 4
[TpakTuueckoe 3aHsATHE
Tema 3.4 Cogepxanue yueOHOTO MaTepuana
Pemenne 3anau. Koopaunate! 1 BeKTOpbl | JlekapToBBl ~ KOOpPIMHATBI B TNPOCTPAaHCTBE.  Bekropel B
npoctpancTBe. CIlIO)KEHHWE ¢ BBIYMTAHHUE BEKTOPOB. Y MHOXKEHHE
BeKTopa Ha  uucino. KowmmanapHele — BeKTOpel.  CkansipHOE
nNpoM3BeIeHHEe  BEKTOpOB.  Pa3nmokeHme  BeKkTopa 1O  TpeM
KonrtponbHas pabota
Paznen 4.OCHOBBI TPUTOHOMETPHH. 36
Tpuronomerpuiecknue GyHKIUU
Tema 4.1 Tpuronomerpuueckue pynkuuu | ConepkaHue yueOHOro Marepuana OK-01, OK-
NPOM3BOJBHOIO yria, yucna. Panmannas | Panumannas mepa yrina. [IoBOpOT TOYKHM BOKpPYr Hayajla KOOpPJAMHAT. 02, OK-03,
W TpaayCHasi Mepa yria Omnpenenenue CWHyca, KOCHHYCa, TaHT€HCa M KOTAHTCHCA. 3HAKH 2 OK-04, OK-
CHHYyCa, KOCHHYyCa, TaHT€HCa W KOTaHIeHCa TI0 YeTBEPTIM. 05, OK-06,
3aBUCUMOCTh ~ MEXIY  CHHYCOM, KOCHHYCOM, TaHTE€HCOM W OK-07
IIK 3.1.

KOTAaHI'CHCOM OJJHOI'O U TOI'O K€ yTJIa

MK 3.2.




KomOuHupoBaHHOE 3aHATHE

Tema 4.2 OcHoBHBIE
TPUTOHOMETPUYECKUE
TOXJECTBA

DopMyIIbl IPUBEACHUS

Coneprxanue yueOHOTO MaTrepuana

Tpuronomerpuueckue ToxkaecTsa. CHHyC, KOCUHYC, TAHT'€HC U
KOTaHI'€HC YIJIOB O U - 0. DOpMyJIbl IPUBEACHUS

KomOunupoBanHoe 3aHsTie

Tema 4.3

Cunyc, TaHT'CHC CYMMBI |
pasHocTH JBYX yriioB. CHHYC U KOCHHYC
JBOIHOTO yria. ®opMyJIbl TOJOBUHHOT'O
yria

KOCHUHYC,

Copepxanue yueOHOr0o MaTepuaa

Cymma u pazHoctb cuHycoB. Cymma 1 pa3HOCTh KOCHHYCOB. CUHYC U
KOCHHYC JIBOMHOTO yria. ®opMyJibl MOJIOBUHHOTO YIJIA.
[IpeobpazoBaHusi CyMMbl TPUTOHOMETPHUECKUX (YHKIHI B
NpOU3BEACHUE U MpOoU3BEJCHUS B CyMMy. Bripaxkenue

TPUTOHOMETPUYECKUX (YHKIMHA  Yepe3 TAHTCHC  MOJOBUHHOTO

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 4.4 ®ynkuuu, UX  CBOMCTBA.
Crnioco0b1 3amanust pyHKIMNA

Cogepxanue yueOHOrO MaTepuaa

OO6nacTte ompeneneHUs U MHOXECTBO 3HAYCHHUH (YHKIUH.
YETHOCTD, HEUYETHOCTH, MEPUOINIHOCTH PYHKIHHA. CIocOOBI 3aJaHMs

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 4.5 Tpuronomerpuueckue QyHKIUH,
UX CBOWCTBa U rpaduku

Cogepxanue yueOHOrO MaTepuaa

Ob6nactb onpeneacHus u MHOK€ECTBO 3HAYEHUU
TPUTOHOMETPHUUYECKHUX GyHKIMI. YeEtHOCTS, HEYETHOCTD,
NEpUOJUYHOCTh  TpUrOHOMeTpuueckux  ¢yHkuui. CpoilctBa u

rpaduku QYHKIHMIA Y = COS X, Y =Sin X, y =tg X, Y = ctg X.

Kom0OuHMpoBaHHOE 3aHATHE.

Tema 4.6 IIpeoOpa3oBanue rpadpuKos
TPUTOHOMETPUIECKUX (PYHKITHI

Cogepxanue yueOHOTO MaTepuana

CixaTue U pacTskeHue rpadpukos
Tpuronometrpudeckux gpyHkuuid. [lpeodpazoBanue

HpaKTI/IquKOG 3aHATHC

Tema 4.7 Onucaunue

[Tpon3BOACTBEHHBIX MPOIECCOB C MOMOIIIBIO
rpadukoB GyHKINH

[TpoheccHoHanbHO-OPHEHTHPOBAHHOE — cojepskanue (coaepKkanue
MPUKJIaTHOTO MOJTYJIS)

Hcnonp30BaHNE CBOWCTB TPUTOHOMETPHUUYECKHX (YHKIHN B
mpoeCCHOHANIBHBIX 3a7a4ax. [IpakTuueckoe 3aHATHE




Tewma 4.8 OOpaTHBIC
TPUTOHOMETPUYUECKUE DYHKIIUH

Coneprxkanue yueOHOTO MaTepuaa

O6patHbie TpUroHomerpudeckue GpyHkuu. Mx cBoiictBa u rpaguxu

KoMmOnHUpOBaHHOE 3aHATHE

Tewma 4.9 Tpuronomerpuueckue ypaBHEHUS U
HEPaBEHCTBA

Coneprkanue yueOHOTO MaTepuasa

'YpaBHEeHUE cos X = a. YpaBHEHHE sin X = a. YpaBHEeHHe tg X = a, ctg X = a.
Pemennie TpUroHOMETPUYECKHUX YPABHEHNIH OCHOBHBIX THUIIOB: ITPOCTEHININE
TPUTOHOMETPUYECKHE  ypPAaBHEHUS, CBOASIIMECS K  KBaJAPaTHBIM,
[pelIaeMble pa3inokeHneM Ha MHOKUTENHN, OJJHOPOIHBIE.

[IpocTeiilivie TPUrOHOMETPUUECKUE HEPABEHCTBA

KomOuHMpoBaHHOE 3aHsTHE.

Tema 4.10 CucreMsl
TPUTOHOMETPUYECKUX YPABHEHHUU

Cojaeprkanue yueOHOTO MaTepuasa

CucTemMbl IPOCTEUIINX TPUTOHOMETPHUUECKUX YpaBHEHUN

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.11
Pemienue 3a/1a4. OCHOBBI TPUTOHOMETPUH.
Tpuronomerpudeckue GyHKIIMH

Cojaeprkanue yueOHOTO MaTepuasa

[TpeobpazoBanne TPUTOHOMETPUIECKUX BRIpaXKEHUH. Pemenne
TPUTOHOMETPUYECKUX YPAaBHEHHUM U HEPABEHCTB B TOM UHUCIIE C
WCIIOJTb30BAHUEM CBOWCTB (PYHKIIHH.

Konrtponbhas padota

Pa3nen 5. KoMIuiekcHbIE unciia

Tema 5.1 KoMmiuiekcHbIe unciia

Conepxanue yueOHOro MaTepuana

apryMeHT KOMIUIEKCHOro yuciia. dopma 3arucyu KOMIUIEKCHOIO YHCIIa
(reoMeTpuyeckas, TPUTOHOMeTpHYecKast, anreopanyeckast). Apudmerrnueckre
NENCTBUS ¢ KOMIUIEKCHBIMU YHCTIaMU

TToHsITHE KOMILUICKCHOTO YKCJIA. COHpS[)KeHHBIe KOMILJICKCHBIC YHUCJia, MOAYJIb U

KoMOuHHpOBaHHOE 3aHATHE




Tema 5.2
[IlpuMeHeHrue KOMIUICKCHBIX YUCEIT

Copepxanue yueOHOrO MaTepuaa

Brimonnenue pacy€ToOB C MOMOMBIO KOMIIJICKCHBIX YHCCIIL. HpI/IMCpBI

MCII0JIb30BAaHUS KOMIUIEKCHBIX YHCET 4
[IpakTHueckoe 3aHATHE
Paznen 6. IlpouwsBoanHas ¢yHKIINH, €€ 36
IPUMEHEHHUE
Tema 6.1 Copeprkanue ydeOHOro MaTepuasa
[Tonsitue nponssoaHon. PopMyIIbl U OmnpeneneHre YUCIOBOM  MOCIEAOBAaTENIbHOCTM M CHOCOOBI  €e
npasuia AuddepeHupoBaHus 3aaHusl. CaoiicTBa YHCIOBBIX [IOCJIEI0BATEIBHOCTEH.
Omnpenenenune npenena IIOCJIE0BATENBHOCTH.  Brluncienue 2 OK-01, OK-
IPEJENIOB [IOCJIEI0BATEILHOCTEN. ITpenen byHKIIT Ha 02, OK-03,
oeckoneunocTu. Ilpenen ¢pynkuuu B Touke. [Ipupamienue aprymenTa. OK-04, OK-
[Ipupamenne QyHkuuu. 3agaud, MNOPUBOAAIIME K  IOHATHUIO 05, OK-06,
KomOunnpoBanHoe 3aHsTHE OK-07
Tewma 6.2 Copeprxkanue y4eOHOro MaTepuaa TIK 1.4.
[IpousBoHBIE CyMMBI, pa3HOCTH, ®opmynsr guddepennnpoBanus. [Ipasuna quddepentmpoBanns 4 TIK 3.4.
NPOU3BEEHUS, YACTHOTO Kom0unupoBaHHoe 3aHsTHE
Tema 6.3 [IpousBoHbIE Copneprxanue yueOHOro MaTepuana
TPUTOHOMETPUYECKUX (DyHKITHHA. Omnpenenenue cnoxHoi (yHkiuu. ITpousBoaHas
[TpousBoaHast c10KHOM QyHKIMK TpUroHomeTpuyeckux QyHkuuid. [IponsBoagHas cioxHoi GpyHKIMN
KomMmOuHupoBaHHOe 3aHsITHE 4
Tewma 6.4 [loHATHE O HEMPEPHIBHOCTH Coneprkanue ydeOHOro MaTepuaa
(Gynxuwin. Meron uHTepBATOB [Tonsatne  HempepbiBHONH  ¢yHkuuu.  CBoiicTBa  HeNpepbIBHOU ,

¢byakuu. CBsi3b MEXIY HENPEPHIBHOCTHIO U U PepeHITNPYyEeMOCThIO
GyHKIIMM B TOYKEe. AJITOPUTM pEIIEHUsT HEPaBEHCTB METOA0M

KomOuHupoBaHHOE 3aHsITHE




Tema 6.5 I'eomeTpuueckuii u

['eomeTpuyeckuii CMBICT TMPOW3BOAHOM (YHKIIMM —  YIJIOBOHU

buszndeckuit CMBICIT Kod(puImeHT kacaTenbHOM K rpaduky (DYHKIIMH B TOYKE. YpaBHEHHUE
IPOM3BOIHOM KacaTeJbHOH K TpaduKy (YHKIHH.

KomOunupoBanHoe 3aHsTue
Tema 6.6 Conepxanne yaeOHOTO MaTepuaa
Ouznyeckuit CMBICTT dusndeckuit (MeXaHHUYECKHI) CMBICI IPOU3BOIHON — MTHOBEHHAsI CKOPOCTh
IIPOM3BOTHOM B B MOMeHT Bpemenu t: v = S' (1)

HpO(bCCCI/IOHaJ'II)HI)IX 3aJadax

HpaKTI/I‘lCCKOC 3aHsATHEC

Tema 6.7
MoHOTOHHOCTh ~ (YHKIUH. TOUKH

Copepxanue yueOHOrO MaTepuaa

Bospacranue u yObiBaHue (PyHKIIMH, COOTBETCTBUE BO3PACTAHUS M YOBIBAHUS

JKCTpeMyMa ¢GyHKIMM 3HaKy npou3BOoAHOM. IloHATHE MPOM3BOAHON BBHICILIErO MOPSIKA,
COOTBETCTBHE 3HAKa BTOPOW IPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH)
GyHKIMHM Ha OTpe3ke. 3ajayd Ha MakCcUMyM H MuHUMyM. IlonsTtue
ACHUMITOTHI, CIIOCOOBI UX ONpE/AETICHUS.
KomOuHnpoBanHoe 3aHsTHE

Tema 6.8 Copneprxanue yueOHOro MaTepuana

HccnenoBanue ¢GyHKUUN U
MOCTPOEHUE TpaduKOB

Hccnenoanue GyHKIIMU HA MOHOTOHHOCTb U TIOCTPOEHUE IPa(UKOB.

KomOuHupoBaHHoOe 3aHsITHE

Tema 6.9 HaubGompmee wu | ComepxaHue yaeOHOTO MaTepraia

HaMMeEHbIIIee 3HAYEHUs Haxoxnenune HamOONBIIEro W HAaWMEHBIETO 3HAYeHUN (GyHKIUH,

byHKIIUH MOCTPOEHUE TPaPUKOB MHOTOUWICHOB C MCIIOJI30BAHUEM ariapara
KoMmOuHMpoBaHHOE 3aHsATHE

Tema 6.10 [TpodeccroHamTbHO-OPUEHTHPOBAHHOE CO/IepKaHKe (ColepKaHue

Haxoxenne MPUKJIaTHOTO MOTYJIS)

ONITHMAJIBHOTO Haumenbiiee n HanOoJbIee 3HaYCHUE (PYHKITHH

pe3ynbrara ¢
TIOMOIIBIO

HpaKTI/I‘-ICCKOG 3aHATHC




Tema 6.11
Pemenne 3anau. [TponsBoanas

Copepxanue yueOHOr0 MaTepuaa

@opmynsl u npasuna guddepenunponanus. Mccnegoanue QyHkumii c

(GyHKLUY, ee IPUMEHEHHE IOMOIIBIO TPOoU3BOAHOM. HanbosbIiee 1 HauMeHbl1ee 3HaueHUs (PyHKIUH 2
KontposnbHas pabota
Paznen 7. 46
MHororpanHHukH H  Tena
BpaLICHUs
Tema 7.1 Copneprxkanue ydeOHOro MaTepuaa
Bepmmnsl, pedpa, rpanu [TonsiTue MHOrorpaHHuka. Ero smeMeHTHI: BepIIMHBI, pedpa, TpaHU. 9 OK-01, OK-
MHOT'OI'paHHMKA Juaronans. Cedenue. Boinykiible 1 HEBBITYKIIble MHOTOTPAHHUKHU 02, OK-03,
KomMOuHupoBaHHOE 3aHATHE OK-04, OK-
Tema 7.2 Cozepskanue yueGHOro MaTepuaa 05, OK-06,
[Ipusma, ee cocraBusromue, [Tonsitue npusmbl. Ee ocHoBaHusi u OOKOBblE I'paHu. BpicoTa mpu3MBbl. OK-07
ceuenue. [Ipsamas u npaBuIbHAS [Ipsmas u HaknoHHas npusMa. [IpaBunbHast npusma. Ee ceuenue K 1.4.
HPU3MBI KomOuHmpoBanHoe 3aHsTHE 2 IIK34.
Tema 7.3 Cogepxanue yueOHOrO MaTepuaa
[Mapannenenunen, ky0. CeueHue [Tapanenenunesn, cBONCTBA MPSMOYTOJIBHOTO Hapajieienunena, Kyo.
KyOa, mapanenenunesaa Ceuenue ky0a, napajienenumnena
KomMmOuHupoBaHHOE 3aHsITHE 2
Tema 7.4 Conepxkanue ydeOHOro MaTepuasa
[Tupamupa, ee cocraBisonue, [Mupamuga u ee snementsl. Ceuenue nupamuabl. [IpaBuibHas mupamuma.
ceuenue. [IpaBuibHas VYceueHHas nupamuia
MUpaMunIa. Y CeueHHasd MUPaMUIa | KoMGHHUPOBAHHOE 3aHATHE 2
Tema 7.5 Coneprkanne y4eOHOTO MaTepHasa
bokoBast 1 oHasi TOBEPXHOCTh [Tnomans 60KOBOI U MOJTHOM MOBEPXHOCTH MPU3MBI, THPAMHU/IBI
TPU3MBI, TUPAMHIBI KomOuHmpoBanHOE 3aHsTHE 2
Tema 7.6 Cummerpus B KyOe, Copneprxanue yueOHOro MaTrepuana
HapaJlIcICANENE, MPU3ME, CuMMeTpyusi OTHOCUTEIBHO TOYKH, MpPSAMOH, IUIOCKOCTH. CuMMeTpus
[npamune B Kybe, mapajulelenuIee, npusMe, nupamuae. KoMOMHUpOBaHHOE 3aHSATHE 2




Tema 7.7
[Ipumepbl cuMmeTpuii B
npodeccuun

[TpodeccroHaabHO-OPUEHTUPOBAHHOE —coepkaHue (comepKaHue
HPUKJIQJHOTO MOJTYJIs)

CumMeTpust B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHsATHEC

Tema 7.8
[IpaBunbHbIC
MHOTOI'PAaHHMKH, UX CBOMCTBA

Copneprkanue y4eOHOro MaTepuaa

[TonsiTve NpaBUIBLHOTO MHOTOTpaHHUKa. CBOMCTBA IPABUIIBHBIX

HpaKTI/I‘-ICCKOG 3aHATHC

Tema 7.9

Hunueap, ero cocraBisomue.

Ceuenue nuInHIpa

Conepxkanue y4eOHOro MaTepuasa

Hunusaap u ero snementbl. Ceuenue uuHApa (mapaieabHOe
OCHOBaHHIO M OcH). PazBepTka nunuuapa

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 7.10
Konyc, ero cocrasusromue.
CeueHue KoHyca

[TpotheccnoHanbHO-OPHEHTHPOBAHHOE  cojepKanue (coaepKanue
HPUKIIaTHOTO MOTYJIS)

Konyc u ero anementsl. CeueHnue KoHyca (mapauieibHoe OCHOBAHHUIO U
NPOXO/ISIIEee Yepe3 BEPIINHY), KOHMYEeCKUE ceueHus. Pa3BepTka KoHyca

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 7.11
VYceuennslii konyc. Ceuenue
YCE4YEHHOI0 KOHycCa

Cogepxanue yueOHOTO MaTepuana

YcedeHHbIN KOHYC. Ero 06pa3y10u1a51 u BeicoTa. CeucHue YCEUCHHOI'O KOHYCAa,

KomMmOuHupoBaHHOE 3aHsITHE

Tema 7.12
lap u chepa, ux cedeHus

Cogepxanue yueOHOTO MaTepuana

Hlap u chepa. Bzaumuoe pacnonoxxenue cepsl U miockoctu. Ceyenue

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 7.13
[Toasatne 00 00BEME Tela.

OTtHOIEHNnE 00HEMOB TOTOOHBIX

TCI

Copepxanue yaeOHOTO MaTepuaa

[Tonsitue 006 obOveme Tema. OObeM KkKyba U NOPSIMOYTOJBHOTO
napaienenunena. Oo6beM npusMbl U nuauHApa. OTHOIIEHHE OO0BEMOB
noTOOHBIX TeNl. ['eoMeTpHYeCKU CMBICIT ONIPEACTUTENS 3-T0 OPsIKa




Kom6uHupoBanHoe 3aHsTHE

Tema 7.14 Cognepxkanue ydeOHOro MaTepuasa
Obbembl W nromanu O0Bembl upaMuIsl ¥ KoHyca. O0beM mapa. [11ommaau moBepxHOCTEl Te 2
MOBEPXHOCTEH Tel
Komb6unupoBanHoe 3aHsTHe
Tema 7.15 Cognepkanue ydeOHOro MaTepuaa
KoM6uHanmm KomMOuHanum reoMmeTpuyeckux Tei
MHOTOTPaHHHUKOB [IpakTudeckoe 3aHsATHE 4
U Tel
BpalleHus
Tema 7.16 I'eomeTpuueckue Cogepxanue yueOHOrO MaTepuaa
KOMOWMHAIINY Ha MMPAKTHUKE Hcnonp30BaHre KOMOWHAIM MHOTOTPAaHHHKOB M TeJl BpAIICHUS B
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4ax 4
[IpakTrueckoe 3aHsATHE
Tema 7.17 Cogepxanue yueOHOrO MaTepuaa
Pemenne 3a1ad. OO0BbeMbl U TIIOHIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJT BPAIllEHUs
MHororpaHHuKu 31 tena | KontponbHas pabora 2
BpalleHus
Pazgen 8.
[lepBooOpasHas (QYHKIMH, €€ 14 OK-01, OK-
MIPUMCHEHUE 02, OK-03,
Tema 8.1 Copneprxanue yueOHOro MaTepuana OK-04. OK-
[TepBooOpazHast (QyHKLIUH. 3ajaya O BOCCTAQHOBJIEHHWU 3aKOHAa JBH)KEHUS IO H3BECTHOM CKOPOCTH. 05 OI1(-0 5
[TpaBuna HaxX0XKJIEHUS [lonstne mHTerpupoBaHus. O3HAKOMIICHHE C TIIOHATHEM MHTErpaiga | (,)K-07 ’
epBOOOpa3HBIX nepBooOpasnoit g pynkumu  y=f(X). Pemienne 3amau  Ha  CBA3b
NepBOOOPa3HOM M €€ MPOW3BOJHOM, BBIYMCICHHE TEPBOOOpPA3HON ISt
aHHOU byHKIIH. Tabnuia bopmyn UL HaXO0XKIEHHUS 2

KOM6I/IHI/Ip0BaHHOC 3aHATHC




Tema 8.2 Cognepxkanne ydeOHOro MaTepuasa
[Tnomane KpUBOIMHEHHON 3amauy, NPUBOJALINE K TOHSATUIO OIpPENEICHHOr0 HHTerpaisa — o
tpanenuu. ®opmyna Hetorona — BBIUKCIICHUH IJIOLIAIN KPUBOJIMHEIHOMN Tpaneluu, o nepeMeIieHun OK-01, OK-
Jleiibauma ToukHd. [IoHsITHE ONpeeIEHHOr0 UHTErpayia. I'eoMeTpuuecku u 02, OK-03,
bu3nyecKuii cMBICI ornpeneneHHoro naterpaia. ®opmyna HeroroHa- 2 OK-04, OK-
Jleiioauma 05, OK-06,
OK-07
Komb6uHupoBanHoe 3aHsTHE MK 1.4.
Tema 8.3 Conepxkanue ydeOHOro MaTepuaa K 3.4.
Heonpenenennsiii u [TonsiTve HEoNpeneNeHHOT0 HHTErpaa
OTIpe/IeTICHHBIN MHTETPAaJIbl KomOunupoBaHHoe 3aHsTHE 2
Tema 8.4 Cogepxanue yueOHOrO MaTepuaa
[Tonsatue 06 ompenereHHOM ['eomeTprueckuii CMbICIT ONIPEAEIEHHOI0 UHTErpaia
MHTErpae Kak IIoImaau KomOunmpoBanHoe 3aHsTHE 2
KPUBOJIMHEHHOH Tpareluu
Tema 8.5 [TpodeccroHaabHO-OPUEHTUPOBAHHOE —cojiepkaHue (comepKaHue
Ormpe/ienieHHbI UHTErPall B )KU3HU | MPUKIATHOTO MOYJIS)
["'eomeTpuueckuii cMbICI onpeaesneHHoro uurerpana. @opmyna HerotoHa - 4
JleiibHuna. Pemenue 3a1a4 Ha NpUMEHEHNE UHTETpaa [l BHIYMCICHUS
(bU3UYECKUX BETUYUH U TUIONIAAeH
[TpakTuueckoe 3aHsATHE
Tema 8.6 Conepxanue yaeOHOTO MaTepuaia
Pemenue 3anau. [lepooOpasnas [TepBooOpaznas pynkuu. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee
¢byHKIMH, ee TpUMEHEHNE KonTponbhas pabora 2
Paznen 9.Crenenn  u KOPHHU. 18
Crenennas pyHKuus
Tema 9.1 Coneprkanne y4eOHOTo MaTepuaa
Crenennas (yHKIus, ec CBOMCTBA | [ToHsATHE KOpHS N-Oif CTENEHM M3 JEHCTBUTETBHOTO YHCIA. X ux
Oynximu y =  cBoiictsa u rpaduxu. CBoiicTBa KOpHS N-0if
4

KomMmOuHupoBaHHOE 3aHITHE




Tema 9.2 Ilpeo6pazoBanue

[Ipeo6pazoBanue UppalOHAIBHBIX BEIPAXKEHUN

OK-01, OK-

BBLIPOKEHMI C KOPHAMH N-OM KoMOMHUPOBAHHOE 3aHATHE 4 02, OK-03,
CTEIEHN OK-04, OK-
Tema 9.3 CBolicTBa CTeIEHHU ¢ Coneprkanue yueOHOTO MaTepHasa 05, OK-06,
pPaLMOHANBHBIM U JICHCTBUTEIbHBIM [TonsTHE CTETEHM C JIOOBIM PAIMOHAIBHBIM MOKA3aTEIICM. OK-07
ToKasaTeIaMH KomOunupoBaHHOE 3aHATHE [K 1.4,
- K 3.4.
Tema 9.4 Pemienue uppanuonanbubix | Conaepkanue yueOHOro MaTepuana
YPaBHCHHH 1 HEPABEHCTB PaBHOCHIIBHOCTH MPpALMOHAIBHBIX YPABHEHUW M HEPAaBEHCTB. MeTo/bl
uxX peuieHus. Pemenne nppanoHaibHBIX YPaBHEHUN U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHATHE 6
Tema 9.5 Conepxanue yaeOHOTO MaTepualia
Crenenu u KOPHH. Omnpenenenue creneHHOW (QyHKuuMU. Icmonb3oBaHUE €€ CBOWCTB
Crenennas GyHKIus IPU PEUICHUU YPAaBHEHUM 1 HEPABEHCTB 2
KonTtponsnas pabora
Paznen 10. ITokaszarenbHast pyHKIUS 18
Tema 10.1 Conepsxanue yueOHOTO MaTepuasa
[TokazatenbHas  QyHKIMS, €€ CreneHb ¢  TOPOU3BOJBHBIM  JCHCTBUTENBHBIM IOKA3aTEJIEM.
CBOMCTBa Omnpenenenve mMokKazaTeNbHON (QYHKIMM, €€ CBOWCTBA H Trpaduk.
3HaKOMCTBO C MpPHUMEHEHHEM MOKa3aTeNbHOU (YHKIUH.
KoM6unnpoBanHoe 3aHsTHE 4
Tema 10.2 CopeprkaHue yueOHOro Marepuana OK-01, OK-
Pemenne mokasaTesbHBIX Pemenne  mokas3aTrenbHBIX — ypaBHEHMM  METOJOM  YPAaBHUBAHUSA 02, OK-03,
YpPaBHEHUH U HEPABEHCTB noKazareei, METOJIOM BBEJICHUS HOBOI1 MepEMEHHOM, OK-04, OK-
(GyHKIIMOHANBHO-TpaQUUECKUM  METOAOM. PelieHne moKa3aTenbHBIX 8 05, OK-07
[IpakTrnueckoe 3ansTHE TK 1.4.
Tewma 10.3 Cucremsl mokazatenbHbIX | ConepkaHue yaeOHOro MaTepraia 4 HK 3.4,

YpaBHEHHI

Pemenue cuctem nokasarenbHbIX ypaBHeHHH. KoMOMHMpOBaHHOE 3aHATHE




Tema 10.4 Cognepxkanne ydeOHOro MaTepuaa
Pemenue 3anau. [loka3arenbHas Pemenne noka3arenbHbIX ypaBHEHUI METOJIOM ypaBHUBAHUS IOKa3aTenei 2
byHKIHS Y METOJIOM BBEJICHMS HOBOU NIEpEeMEHHON. PellieHne nokasarenbHbIX
KonTponbHas pabora
Paznen 11. Jlorapudwmsl. 30
Jlorapupmuueckas GyHKIuS
Tema 11.1 Copepxanue yueOHOTO MaTepuaa
Jlorapudm uncna. JlecaTHUHbINA Jlorapudm uncna. JlecAaTUUHBINA U HATYPaJIbHbIM JOrapuQMBbl, YUCIIO €
¥ HAaTYPaJbHBIA JIOTapu(MBbI, KomOunmpoBanHoe 3aHsTHE OK-01,
YHCIIO € 4 OK-02,
OK-03,
Tema 11.2 Cogepxanue yueOHOTO MaTepuana OK-04,
CpoiictBa  Jorapu(MoB. CsotictBa norapugmos. Onepaius JorapuGMUPOBaAHUS. OK-05,
Omnepanus norapupmMupoBaHus KomOunupoBanHoe 3aHsTHE 6 OK-07
IIK 3.1.
Tema 11.3 Jlorapupmuueckast Copneprxanue yueOHOro MaTepuana K 3.2.
byHKIIMSA, ee CBONCTBA Jlorapudmuueckast yHKIUS U €€ CBOMCTBA IIK 1.4.
KomOuHnpoBanHoe 3aHsTHE 4 IIK 3.4.
Tema 11.4 Pemenue Copneprxanue yueOHOro MaTepuana
norapupMHIECKUX [Tonarne norapupmuueckoro ypaBHeHus. Omepanusi HOTEHIMPOBAHHMS.
YPaBHEHHH 1 HEPABEHCTR Tpu OCHOBHBIX MeTOJa  peIIeHHs JIOTapU(MHUYECKHX  YPaBHEHHIL:
(GyHKUIMOHANBHO-TpaUUECKUH,  METOJ MOTEHLIUPOBAHUS, METOJ
BBeJICHUS] HOBOW mepemeHHOU. Jlorapudmuueckue HepaBeHCTBA 8
KomMmOuHupoBaHHOE 3aHsATHE
Tema 11.5 Coneprkanne y4eOHOTO MaTepuaa
Cucrembl TorapupMUIecKUX ANTOPUTM peIIEeHUsT CHCTEMBbl YpaBHEHUN. PaBHOCHIBHOCTBH
ypaBHEHUH Jorapu(pMUUECKHX YPaBHEHUI U HEPaBEHCTB
KomOunmnpoBanHoe 3aHsTHE 2




Tema 11.6
JlorapudmMbel B mpupoae
TEXHUKE

[TpodeccroHaabHO-OPUEHTUPOBAHHOE coJepKaHue (CoaepiKaHue
HPUKJIQJHOTO MOJTYJIs)

[Tpumenenue norapudma. Jlorapudmuueckas cnupais B mpupojie. Ee matem

aTHYecKue CBOMCTBA 4
[IpakTHueckoe 3aHsATHE
Tewma 11.7 Pemenue 3amau. Cognepxanue ydeOHOro MaTepuaa
Jlorapudmer. Jlorapupmudeckast Jlorapudmuueckas ¢pynkus. Pemenue npocreimx gorapupMuyecKkux
bynkuns KonTponbhas pabora 2
Pazmen 12. 10 OK-01, OK-
MHuosxecTBa. DI€MEHTHI TEOPUU 02, OK-03,
rpadoB OK-04, OK-
Tema 12.1 Copneprxkanue y4eOHOro MaTepuaa 05, OK-07
MmuoxectBa [Tonsitue muoxxectra. [logmuoxkecTBO. Oniepaiiu ¢ MHOXECTBAMU TIK 3.1.
KoMOHHHPOBAHHOE 3aHSATHE 2 EIIE ii
Tema 12.2 ITpodeccronaapbHO-OPHEHTHPOBAHHOE cojiepKanue (comepKaHue K 3: 4:
Omnepanuu ¢ MHOXECTBAMHU MPUKIJIATHOTO MOYJIS)
Omnepanuu ¢ MHOKeCTBaMU. Pellienne mpuKIaaHbIX 33a1a9
[IpakTuyeckoe 3anaTue 2
Tema 12.3 I'pacder Coneprkanue y4eOHOro MaTepuasa
[Tonstue rpada. CBsa3HbIN Tpad, 1epeBo, MUKI rpad Ha TIOCKOCTH
[TpakTuueckas padora 4
Tema 12.4 Coneprkanue y4eOHOro MaTepuasa
Penrenue 3amau. MHoOXecTBa, Omnepanuu ¢ MHOXkecTBaMU. OmnucaHUE peaTbHBIX CUTYalMi C MOMOIIBIO
I'padbbr u ux mpuMeHeHUe MHOKeCTB. [I[puMeHeHne rpadoB K pereHuto 3a1aq
Konrponbnas paGora 2
Paznen 13. DnemeHTHI 26

KOM6I/IHaTOpI/IKI/I, CTaTUCTHUKHU
TCOPpHUU BepOHTHOCTCﬁ




Tema 13.1
OcCHOBHBIE OHATHSA
KOMOWHATOPUKU

Copepxanue yueOHOrO MaTepuaa

HCpCCTaHOBKI/I, pasMCIICHUA, COUCTAaHUSA.

Kom0OuHupoBanHoe 3aHsTHE.

Tema 13.2

Co0pbITHE, BEPOSITHOCTD COOBITHS.
CrnoxeHrue ¥ YMHOXXEHHE
BEPOATHOCTEM

Cogepxanue yueOHOrO MaTepuaa

CoBMeCTHBIE U HECOBMECTHBIE COOBITHSL. TeOpeMBI O BEPOATHOCTHU

CYMMBbI COOBITHIA. VcnosHas BEPOATHOCTD. 3aBUCUMBIE n

HC3aBHCHUMBIC COOBITHSL. TCOpCMLI O BCPOATHOCTH IIPOHU3IBCACHUA

[V
coALITIIE

KomOunupoBanHoe 3aHsTHe

Tema 13.3
BeposaTHOCTH B IpodheCCHOHATBHBIX
3a7a49ax

[TpodeccroHanbHO-OPUEHTHPOBAHHOE COIepKaHKe (CoaepKaHue
HPHUKJIQTHOTO MOJYJIs)

OTHOCHUTENIbHAS YacToTa CO6I>ITI/IH, CBOMCTBO €€ YCTOﬁHHBOCTH.
Crarucruyeckoe OIIpECACIICHUC BECPOATHOCTH. OHeHKa BCPOATHOCTHU

HpaKTI/I‘ICCKOC 3aHATHC

Tema 13.4
JuckpeTHas ciaydaiiHas BEIMYMHA,
3aKOH €€ paclpeeIeHUs

Coneprxkanue y4eOHOro MaTepHasa

Bunel cinyvaiiabix BenuuuH. OnpezesieHue TUCKPEeTHON CIly4aiiHON
BEJIMYMHBL. 3aKOH paclpeAesieHusl AMCKPETHON Clly4aiiHON BennunHbl. Ee

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 13.5 Copneprxanue yueOHOro MaTepuana

3a1auu MaTeMaTH4eCcKon Bapnannonnei  psa.  Ilomuron 4actor M rucrorpamma.

CTaTUCTUKH CrarucTuyeckre XapakTepUCTHKH psia HaOII01aeMbIX JaHHBIX
KomMmOuHupoBaHHOE 3aHITHE

Tema 13.6 [TpodeccroHamTbHO-OPUEHTHPOBAHHOE CO/IepKaHue (CofepKaHue

CocraBinenue TabmuI u
}II/IanaMM Ha HpaKTI/IKe

MPUKJIaTHOTO MOTYJIS)

[lepBuunas oOpaboTka cTaTucTHYECKMX NaHHbIX. ['paduueckoe ux
npeacrasienne. Haxoxmenne cpeTHIX XapaKTepUCTHK, HAOII0JaeMbIX

HpaKTI/I‘{CCKOG 3aHATHC

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-07
IK 3.1.
IK 3.2.
IIK 1.4.
IIK 3.4.




Tema 13.7 Pemenue 3amau.
DneMeHTbl KOMOUHATOPHKH,
CTaTHCTUKH U TCOPHH BEPOSTHOCTEH

Copepxanue yueOHOr0 MaTepuaa

OnemeHTsl KoMOMHaTOpUKU. COOBITHE, BEPOIATHOCTD COOBITUA. ClOXKEHHE U

YMHOXEHHE BEpOSTHOCTEH 2
Kontponbhas pabora

Pazgen 14. VYpaBHenus u 28

HEpaBEHCTBA

Tema 14.1 Cognepxkanue yudeOHOro MaTepuaa

PaBHOCHMIIBHOCTD PaBHOCHMIIBHOCTD ypaBHEHMI W HepaBeHCTB. OnpeneneHus. OCHOBHbIC

ypaBHEHUH M HepaBeHCTB. OOIIue | TeopeMbl PaBHOCHIBHBIX NEPEX0/aX B YPAaBHEHUSAX U HEPABEHCTBAX.

METO/Ibl PELLIEHUS 4 OK-01, OK-
Kom0OuHupoBaHHoe 3aHsTHE 02, OK-03,

Tema 14.2 Cogepxanue yueOHOTO MaTepuana OK-04, OK-

I'paduueckuii meTos pemeHus OO0mue MeToabl pelieHHs] HEPaBeHCTB: MEPEeX0]l OT CPaBHEHUS 3HAYCHMIA 05, OK-06,

ypaBHEHHMIA, HEPABEHCTB (GyHKIMH K CpPaBHEHUIO 3HAYEHWH apryMEHTOB JJIi MOHOTOHHBIX OK-07
(GYHKIMH, METOJ WHTEPBAIOB, (YHKIMOHATBHO-TPAUUECKUN METOI. K 3.1.
['paduueckuii MeTOA peuIeHHUs ypaBHEHUH WM HEPAaBEHCTB 4 MK 3.2.
Kom0OuHupoBaHHoe 3aHsTHE [IK 1.4.

Tema 14.3 ConeprxaHue yueOHOro MaTepuaa IIK 3.4.

VYpaBHEeHHS W HEPaBEHCTBA C Onpenenenue moayis. PackpbiTue Mosysis o onpenenenuto. [Ipocreiimme

MOJyJIeM yYpaBHEHHSI W HEPAaBEHCTBa ¢ MoxaysieM. [IpuMeHeHHe paBHOCHIBHBIX
NIepEX0/I0B B OTPEIEIICHHBIX TUIIAX YPABHEHUH U HEPABEHCTB C MOJIYJIEM 4
KomOuHnpoBanHoe 3aHsTHE

Tema 14.4 Coneprkanue y4eOHOro MaTepuasa

VYpaBHEHUsT U HEPABEHCTBA C 3HaxkoMcTBO ¢ napamerpoM. [Ipocreiininie ypaBHeHUsI U HEPABEHCTBA C

napameTpamu KomOunmnpoBanHoe 3aHsTHE 6

Tema 14.5 [TpodeccronanbHO-OPHEHTHPOBAHHOE cojiepkaHue (comepkaHue

MPUKJIAJHOTO MOJTYJIs)

Penienne TeKCTOBBIX 3a1a4 HpO(I)CCCI/IOHaJ'IBHOI‘O COACPIKAHUA




CocraBreHue ¥ peuieHHe
npodeccuoHaIbHBIX 3a7ay C
MOMOIIbIO YPaBHEHUIA

HpaKTI/ILICCKI/Ie 3aHATHA

Tema 14.6
Pemenue 3aga4. YpaBHeHUs U

Cogepxanue yueOHOrO MaTepuaa

OOume MeTonbl pelieHus ypaBHEHUH. YpaBHEHHS M HEPABEHCTBA C

HEPaBEHCTBA MOJYJIEM M C IapaMeTpaMu
IIpakTnyeckoe 3aHATHe 2
CamocrositenbHas pabora cryaenrta (CPC 10
Koncynwsranus nepen sx3amenom (KCP) 2
[TpomexyrouHas arrecranus (DK3ameH) 6
Bcero: 330




3. YCJIOBHUSI PEAJIU3ALIAM IIPOTPAMMBI YYEBHOI
JACTOUTIIAHBI

3.1. Peaqm3anusi mporpaMmbl JIUCHUILUIMHBI TpeOyeT HAJINYHS
yueOHoro kabunera «MaremaTukay.

O6opynoBanue yueOHOro kaOuHeTa:

- IOCAJI0YHbIE MECTA MO KOJIUYECTBY
oOydJaromuxcs; - pabouee MeCTo
MpernoaBaTers;

- KOMIUIEKT Y4eOHO-HAIJISIHBIX TOCOOMUI;
- KOMIUICKT JIEKTPOHHBIX
BUJICOMATEPUATIOB; - 3aJaHUs JJIs
KOHTPOJIBHBIX padoT;

- Mpo¢eCCHOHAIIBHO OPUEHTUPOBAHHBIC
3aJlaHus; - MaTepUabl YK3aMeHa.

TexHudecKue cpecTBa 00yIeHUS:
- IEPCOHAIBHBINA KOMITBIOTED € JTUIEH3UOHHBIM MPOTPAMMHBIM
o0ecIieyeHUeEM; - MPOEKTOP C IKPAHOM.

3.2. Uu¢popmanuoHHOe odecneyeHre peajn3aluy nNporpamMmsl

3.2.1. OcHOBHBIC IEYATHBIC U3IAHUSA

1. bappun, WM. W.Marematuka : y4yeOHUK U TMPAKTHKYM IS
cpeaHero npodeccuoHanbHoro oopaszosanus / M. M. baBpun. — 2-¢ wusn.,
nepepad. m qon. — MockBa : M3garensctBo HOpaiit, 2021. — 616 c.
—  (IIpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-04101-9. —
Tekct: anektponnsiii // DBC MOpaitr [caiit]. — URL: https://biblio-
online.ru/bcode/426511

2. boromomo, H. B. Marematnka .  y4eOHMK JII  CPEIAHETO
npogeccuonansHoro oopazosanus / H. B. boromornos, I1. M. Camoiinenko. —
5-¢ uzm., nepepad. u gomn. — MockBa : M3marensctBo [Opaitt, 2021. —
401 c. — (IIpodeccuonanpuoe oopazoBanme). — ISBN 978-5-534-07878-7.

— Texct : snekrponnsiii // DBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/433286

3. boromono, H. B. Maremaruka. 3agaun ¢ pemeHusmu B 2 4. Yactp 1 :
yueOHoe mocobue s cpeaHero mnpodeccuonaabHoro obpasosanus / H. B.
boromonoB. — 2-¢ wu3a., wucnop. u Jgon. — MockBa : M3nmarenbcTBO
KOpaiir, 2020. — 439 c¢. — (IIpodeccuonanpHoe oOpa3oBaHuUE). —
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ISBN 978-5-534-09108-3. — Tekcr : anextponnsii // 9BC KOpaiit [caiit].
— URL.: https://biblio-online.ru/bcode/434515

4. boromonoB, H. B. Maremartuka. 3agaun c pemenusmd B 2 4. Yacte 2 :
yueOHoe mocobue sl cpeanero mnpodeccruoHanbHoro obpaszoBanus / H. B.

boromonoB. — 2-e u3n., wucnp. u jgom. — MockBa © M3matenbcTBO
FOpaiit, 2020. — 320 c¢. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-09135-9. —

Tekcr : anextponHsiit // DBC FOpaiit [caiiT]. — URL: https://biblio-
online.ru/bcode/434516

5. T'mcun, B. b. Marematuka. Ilpaktukym : y4yeOHOe mocoOue st
cpeaHero npodeccronanbHoro obpasoanus / B. b. I'mcun, H. III. Kpemep.
—  MockBa : MWzpmarenbctBo  FOpapit, 2021. — 202 c. —
(ITpodeccuonansuoe odpazoanue). — ISBN 978-5-9916-8846-8. — Texkcr
:  anekrponnwnii /[ ObC IOpaiit [caiit]. — URL: https:/biblio-
online.ru/bcode/437448

3.2.2. JlonoiHUTEIbHbIE HCTOYHUKH

1. Bcepoccuiickue wuHTepHeT-onmmnuansl. - URL: https://online-
olympiad.ru / (mara oopamenus: 12.07.2021). - TekcT: 37K TPOHHBIH.

2. Enunas xomekuus 1udpoBBIX 00pa3oBaTeIbHBIX PECYpCoB. -
URL: http://school-collection.edu.ru / (nata oopamenwus: 08.07.2021). - Tekcr:
AIEKTPOHHBIN.

3. Nudopmanmonnass  cucrema  «EamHoe  okHO — jgocTyma K
oOpaszoBaTenbHBIM ~ pecypcam». - URL:  http://window.edu.ru / (nara
obparmienus: 02.07.2021). - TekcT: 3JCKTPOHHBIH.

4, HayuHnas snexkrponnas 6ubimorexka (HOB). - URL:
http://wwwe.elibrary.ru (nata oopamenus: 12.07.2021). - TekcT: 3JIEKTPOHHBIH.

5. OTkpeIThId KOMUIEMK. Maremaruka. - URL: https://mathematics.ru /
(mata obpamienus: 08.06.2021). - TekcT: 37eKTPOHHBIH.

6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru /
(mata oopamenwus: 12.07.2021). - TekcT: 2IeKTPOHHBIN.

7. CrnpaBoYHMK MO  MaTreMaThuke  JUisl  IIKOJbHUKOB. -

URL: https://www.resolventa.ru/demo/demomath.ntm /  (gara
obopamenus: 12.07.2021). -TekcT: 3EKTPOHHBIN.

8. Cpennsis MaTeMaTHJIeCKast WHTEPHET IKOJIA. -

URL.: http://www.bymath.net / (nata oopamenwus: 12.07.2021). -
TeKCT: 3JIEKTPOHHBIN.

9. OenepanpHbiii  TOpTan  «Poccuiickoe  0o0pa3oBaHHE»). -
URL.: http://www.edu.ru / (nara obpamienuns: 02.07.2021). - Tekcr:
AJIEKTPOHHBIM.
10. denepanbHBli EHTP WHGOPMAIIMOHHO-00pa30BaTEIbHbIX

pecypcoB. -URL.: http://fcior.edu.ru / (mata oopamenwus: 01.07.2021). - Tekcr:
DIIEKTPOHHBIM.
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4. KOHTPOJIb M1 OLIEHKA PE3YJIBTATOB
OCBOEHUS YYEBHOM
NTUCIHUIIINHBI

PesyabTarsl MeToabI OLIEHKH

OK 01, OK 02, OK 03, OueHka pe3yiabTaTOB YCTHBIX OTBETOB,
OKO04. OK 05, OK06, OK07, penieHus 3a1a4 (B TOM 4UCye

JIP 06, JIP 07, JIP 14, TIK 1po(decCHOHaIbHO OPHEHTHPOBAHHBIX ),
3.1, I[1IK3.2, [IK1.4,IIK 3.4.2 KOHTPOJBHBIX paloT, 3aJJaHU SK3aMeHa




