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1. HIOACHUTEJIBHAA 3AIIMCKA

O6mieobpazoBarenpHas  ydyeOHas guctumimaa OYJ[.m.05. «MareMatukay
uzyyaercsi B OI'BIIOY «bBTXKT Koctpomckoit obmactu» (l1ajgee TEXHUKYM),
peanusylonieM o0pa3zoBaTeIbHYI0 MPOrpaMMy CpeaHero ooOiero oOpa3oBaHUsI B
nmpenesiax  OCBOGHMSI  OCHOBHOM  mpodeccHOHalbHOM  00pa3oBaTesbHOMN
nporpammbl CITIO (OIIOII CIIO) nHa 6a3e OCHOBHOTO 00IIero 00pa3oBaHMS
IpU TMOATOTOBKE CHEIMAINCTOB CPEIHErO 3BEHA.

Pabouast mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero
oOmiero o0pa3oBaHUs, TPEABABISIEMBIX K  CTPYKTYpe, COACpPKAHUIO W
pesyabTaraMm ocBoeHus  yueOHoi  auciumuHbl OY][.1m.05. «Martemartukay,
pa3paboTana Ha ocHoBaHMHM PacmopsikeHuss MunuctepcTBa npocBemenus PO ot
30.04.2021 P-98 «O0 YTBEPKIACHUU Konuenmmmn penoiaBaHust
o01eo0pa3oBaTeNbHBIX JTUCLIUILIAH c y4EeTOM podeCCHOHATBHON
HAIPaBJICHHOCTU TMPOTPaMM  CpeHero npodeCcCHOHANIBHOIO  00pa3oBaHus,
peanu3yemMbpiXx Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUS, MPEAYCMATPUBAIOIINE
MHTEHCUBHYIO 00111€00pa30BaTeNIbHYIO MOATOTOBKY O00YUYaIOIMIUXCS C BKIIOUEHUEM
MPUKIAAHBIX MOJYJIEH, COOTBETCTBYIOIMUX MPO(HECCUOHATHLHOM HAIIPABICHHOCTH
u c yueroM [IpumepHON OCHOBHON 00pa30BaTEIBHONW MPOTPaMMBI CPEIHETO
obmero oOpa3zoBaHus (pemieHue  (eaepaJbHOr0  y4eOHO-METOIUYECKOIO
oOBeMHEHUS TI0 001IeMy 00pa3oBaHuIo - MPOoToKoJ OT 28.06.2016 1. Ne 2/16-3.)

JlanHast pabouass mporpamMma MOXKET PEaTn30BBIBATHCS C MPHUMCHEHHEM
AJIEKTPOHHOTO OOYYCHUS M TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHA. .

Conepxxanue nporpammbl yueoHou aucuurminabl OY J1.m.05.«MaTtematrkay
HaIpPaBJICHO HA JIOCTUXKEHUE CIICTYIONINX LIEJICH:

eo0ecnieueHrue C(HOPMUPOBAHHOCTH MpEACTAaBICHUM O COLMAIbHBIX,
KyJbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MaTEMAaTHUKH;

so0ecreyeHue CHOPMUPOBAHHOCTH JIOTUYECKOTO, AJNTOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIILICHHUS;

so0ecrieyeHue CGHOPMUPOBAHHOCTH YMEHUW TPHUMEHSTh TOJyYCHHbIE
3HAHMS MPU PEIICHUH PA3IMYHBIX 33]1ay;

so0ecrieyeHue CHOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHKe Kak
yacTH  OOIIEYENIOBEYECKONM  KyJNbTYphl, YHUBEPCAJIbHOM  SI3bIKE  HAyKH,
MO3BOJISIONIEM OTIMCHIBATh M M3y4aTh PEabHBIC MTPOIIECCHI U SBJICHUS.

B nporpammy BKIIFOUEHO COJiepKaHUE, HAIpaBJICHHOE Ha (OpMUPOBAHUE
y CTYyJ€HTOB KOMIIETEHIINM, HEOOXOAUMBIX 1 KauecTBeHHOTo ocBoeHust OITOIT
CIIO Ha 6a3ze OCHOBHOro o00mIero oOpa3oBaHUsA — MPOrPaMMbl MOATOTOBKH
cnenuanuctoB cpennero 3seHa (ITIICC3).

2. OBIIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCIUIIJIMHBI
OVA.n.05. <MATEMATHUKA»

Vyeonas nucimmimaa OY [[.1.05. «Marematukay siBisieTcst GyHIaMeHTATbHON
o0mieoOpa3oBaTelbHOM  JUCHMILUIMHOW €O CJIOXHUBIIMMCS  YCTOMYUBBIM
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colepKaHuEM M OO0mMMU TpeOOBaHUSIMU K MOJATOTOBKE oOydaromuxcs. B
TEXHUKYME, pealM3yIoleM O00pa30BaTElIbHYI0 MPOrpaMMy CpPEIHEro oOILero
obpazoBanus B mpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3oBanusl, u3ydeHue yueoHon aucuumiuHel OY J1.n.05. «MaremaTika» uMmeer
CBOM OCOOEHHOCTM B 3aBUCUMOCTH OT npopuias npodhecCHOHATBHOTO
obpaszoBanus. Ilpu ocBoenun cnenuanpHocte CIIO TexHMueckoro mnpoduis
1po(heCcCHOHATIBHOrO 00pa30BaHUs MaTeMaTUKa U3ydaercs 0oJiee yriryOJIeHHO, Kak
npoduiabHas yueOHas TUCIHUIUIMHA, YYWTHIBAIOMIAs CHEIU(UKY OCBaWBaEMBbIX
CHEUATbHOCTEW. DTO BBIPAXKAETCS B COJAEPKAHUHM OOyYEHHsI, KOJIMYECTBE YaCOB,
BBIJICIISIEMBIX Ha M3YyYEHHUE OTHEIBbHBIX TEM MNPOrPAMMBbl, [NIyOMHE X OCBOCHHS
CTYJE€HTaMH, O00bEME M  XapakTepe MNpPaKTHUYECKUX  3aHATHHA, BHJAAX
CaMOCTOATENBHON padoThl cTyAeHToB. OOmme neam u3y4eHus y4yeOHOU
muctuminael OY J1.m.05. «MaTtemaTika» TpaJWulMOHHO PEaju3yloTCs B YETBIpEX
HaIlpaBJICHUIX:

1) oOuiee npeacraBneHue 06 UaEAX U METOJIaX MATEMATUKU;

2) UHTEIJIEKTYalIbHOE Pa3BUTHUE;

3) oBiageHre HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUAMU U YMEHUSMU;

4) BoCcIITATEILHOE BO3/ICHCTBHE.

[Ipodpunuzanms  neneid MaTeMaTHUECKOro oOOpa3oBaHMsI OTpa)kaeTcsl Ha
BbIOOPE MPUOPUTETOB B OpraHU3aluU yueOHO! JIeATeNbHOCTH oOydaromuxcs. Jis
TEXHUYECKOTO  npoduis npodhecCUOHATBHOTO 00pa3oBaHUsi BBIOOp IeNel
CMENIaeTcs] B MParMaTUYeCcKOM HAIpaBIIEHUH, MPEAYyCMATPUBAIOIIEM YCUICHHE U
pacimpeHue IPUKIIAJHOTO XapakTepa U3YYCHUS MaTE€MaTHKH,
MIPEUMYLIECTBEHHOM OpHUEHTAMM HA AJTOPUTMHUYECKHU CTWIb ITO3HABATEIBHOU
NEeSATEITbHOCTH.

N3yuenne maremaTvku Kak NpoduiIbHOM oO01eoOpa3oBaTenbHO yueOHOM
JUCHMIUIMHBL,  YYUTHIBaIOIIEH  creuu(UKy  OCBAaMBAaE€MbIX  CTYIAEHTaMHU
crernansHocTH CITIO, obecnieunBaeTcs:

*BBIOOPOM PaA3IUYHBIX MTOJIXOI0B K BBEJICHUIO OCHOBHBIX MOHSATHUH;

*bOpMUpPOBAHHEM  CHCTEMBl  Y4eOHBIX  3aJlaHMi, 00eCTICUMBAIOIINX
3¢ (EeKTUBHOE OCYILIECTBICHUE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

*00oraiieHueM CIeKTpa CTuiIe ydeOHOM AesITEIbHOCTH 3a CYET COIIaCOBaHUS
C BEYIIUMHU JESATEIIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOW CHEIHAIbHOCTH;

*¢hopMupoBaHreM (PUHAHCOBOU TPaMOTHOCTH.

[IpodunbHas coctaBistomas oOTpakaercsi B TPeOOBAHUSAX K TOATOTOBKE
0oOy4Jarommxcs B 4acTH:

*001Iell CcHCTEMBbl 3HAHWI: COJEp)KATEIbHbIE MPUMEPHl HCIOIb30BAHUS
MaTEeMaTUYECKUX UACH U METOJ0B B IPO(EeCCUOHATBLHOM 1eATeIbHOCTH;

*YMEHHI: pa3nuuue B YpOBHE TpeOOBAaHMN K CIOXHOCTA MPUMEHSIEMbIX
JITOPUTMOB;

*IIPAaKTUYECKOTO  HCIOJIb30BaHUS MNPUOOPETEHHBIX 3HAHUM M yMEHHIl:
WHAMBHUIYAJIbHOTO y4€OHOrO ONbITa B TMOCTPOCHHUM MAaTeMaTUYECKUX MOJeIeH,
BBIIIOJIHEHUH UCCIIEA0BATENIBCKUX TPOEKTOB.



Takum  oOpa3om, peanuzauuss coAepX aHUs  Y4eOHOH  JAMCUUILIMHBI
OPUEHTUPYET HA MPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapAKTEPUCTUK yUeOHOM
paboThl, 3aBUCAIIMX OT Npoduiisi MpodecCuoHaTLHOTO 00pa30BaHuUs, MOTYyUCHUS
OTbITA HCIOJB30BAHUS MATEMAaTUKU B COJEP)KATEIBHBIX M TPO(ECCHOHATBHO
3HAUMMBIX  CHUTyallUsIX TI0  CpaBHEHMI0O C  (OpPMaJbHO-YPOBHEBBIMU
pEe3yJIbTaTUBHBIMM ~ XapakTepuctukamu oOydeHus. ConepkaHue  ydeOHOU
JUCHUIUIMHBL pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMH COJI€pKaTeIIbHBIMU
JUHUSIMHA 00YYEeHHsI MaTeMaTHKE:
sanreOpanueckas JIMHUSA, BKJIIOYAIOIas CHUCTEMATHU3AlMIO CBEICHUI O dYHClax;
U3y4YeHHE HOBBIX M O0OOIIEHHE paHee H3Y4YCHHBIX oOrepaunuidl (BO3BEICHHE B
CTENEHb, W3BJCUECHUE KOpHS, JorapuMupoBaHHe, CHHYC, KOCHHYC, TaHTEHC,
KOTaHTeHC ¥ 0OpaTHBIE K HUM); U3y4YE€HHUE HOBBIX BUJOB YUCIIOBBIX BBIPAKCHHUN U
(dbopMyIT; COBEPIICHCTBOBAHNE MPAKTHUECKUX HABBIKOB U BBIUHUCIUTEIHHOM

KYJIbTYpbl, PACIIUPEHUE U COBEPILICHCTBOBAHUE aNreOpanyeckoro armapara,
C()OPMUPOBAHHOTO B OCHOBHOM WIKOJIE, U €ro MPUMEHEHHE K PELICHUIO
MaTeMaTUYECKUX U MPUKIAJHBIX 33/]a4;

*TEOPETUKO-(QYHKIIMOHATbHAS JIMHUA, BKJIOYAIOIIas CHUCTEMaTH3alUI0 U
pacipeHe cBeleHui 0 (PyHKUHUAX, COBEPILIEHCTBOBAHUE IPaQUUEeCKUX YMEHUN;
3HaKOMCTBO C OCHOBHBIMHM HJAESIMH M METOJaMH MaTEeMaTHMYECKOIo aHajiu3a B
o0beMe, TIO3BOJISIOLIEM HCCIENOBaTh JJIEMEHTapHble (YHKUMHM U pelaTh
pOCTEHIIMEe TeOMETpUIECKUe, PU3NIECKUE U JPyTHUe MPHUKIIHBIC 3a/1a4H;

*IMHUSI ypaBHEHWW W HEPABEHCTB, OCHOBaHHAas Ha TOCTPOSCHUU U
UCCJIEIOBAHUM MATEMATHUYECKUX MOJEJEH, MEePECEKAIONIAsICs C alreOpanyeckon u
TEOPETUKO-QYHKIIMOHAIBHON  JUHUSAMH W BKJIIOYAIOMIas  pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHHUKHU alreOpandeckux NpeoOpazoBaHUil IS pEIICHHS
ypaBHEHUW, HEPABEHCTB MU CHCTEM; (OPMUPOBAHHME CIOCOOHOCTH CTPOUTH U
UCCIIEIOBAaTh MPOCTEHIINE MaTeMaTHUECKUEe MOJEIU MPHU PELICHUH MPUKIIaJHbIX
3a]a4, 3a]1a4 U3 CMEXHBIX U CIIeHUaTbHBIX JUCIUILIINH;

sreoMeTpuYecKasl JIMHMS, BKIIIOYAIOLIAs HAIJISIAHbIE MPEICTaBICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U M3y4EHHE UX CBOMCTB, (GOPMHUPOBAHHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaKEHMs, pPA3BUTHE CIIOCOOOB TIE€OMETPUYECKHX
U3MEPEHHUH, KOOPAMHATHOTO M  BEKTOPHOIO  METOAOB  JUIsl  PELIEHUs
MaTeMaTHUYECKUX U MPUKIAJHbIX 33/a4;

*CTOXaCTUYECKasl JTMHH, OCHOBaHHAsI Ha Pa3BUTUM KOMOMHATOPHBIX YMEHUH,
IpEeCTaBICHUN 0 BEPOATHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXaIOIEro MUpA.

N3yuenne oOmeoOpazoBarenbHoi  yyeOHOM — auctumimael OV 1.m.05.
«Maremartukay 3aBepllaeTcs MOJBEICHUEM UTOTOB B (hOpMe HK3aMEHa B pamMKax
MIPOMEKYTOUYHOM aTTeCTAllMU CTYAEHTOB B mpolecce ocBoeHuss ocHoBHOM OIIOII
CIIO ¢ momy4yeHueM cpemHero oomero oopa3oBaHUN.

3. MECTO YUYEBHOM JUCHOUIIJINHBI B YYEEHOM ILJIAHE

VYyeOnas nucuumumbHa OVYJ[.m.05. «Marematuka» — sBisieTcs y4eOHBIM
PEeIMETOM 0053aTeNbHOM MpeAMEeTHON oOnactu «Marematuka u WH(pOpMaTHKa»
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®I'OC cpennero o61ero o6pa3zoBaHusI.

B rtexHukyme, peanu3yrIieM 00pa30BaTeNbHYIO MPOrpaMMy CpPEIHEro
obmero obpaszoBanusi B mnpenenax ocBoeHus: OIIOIT CIIO na 6aze OCHOBHOIO
obmero oOpa3oBaHus, ydeOHas JUCHUILIMHA OV /1.m.05.«Marematuka
u3ydaetcsi B o0O1eodpaszoBarenbHoM nukie yueonoro miana OITOIT CITIO na 6a3ze
OCHOBHOTO 00111eT0 00pa30BaHUs.

B yueOGnpix mmanax IIIICC3 yueObHass gucuumuinHa OV J1.m.05.
«Marematrika» BXOAWT B COCTaB OOmMHUX OOIICOOPA30BATEIBHBIX YICOHBIX
JTUCHUIUINH, (GOPMUPYEMBIX M3 00s3aTelbHBIX MpeaMeTHhIX obmacteit OI'OC
cpenHero obOmero obpaszoBanus, mis crenuaabHOCTH 23.02.06 «TexHuueckas
AKCILTyaTanys MOJBHKHOTO COCTAaBA JKEIIE3HBIX JTOPOTY.

4. IJIAHUPYEMBIE PE3YJILTATBI OCBOEHUSI YYEBHOM
TV CHUTIIIAHBI

OcBoenne coaepkanuss ydeOHor mucnurmuimael OY][.m.05. «MaremaTtukay
oOecreunBaeT JOCTIKEHUE CTYICHTaAMH CIIEAYIONINX Pe3yabTATOB:

JIMYHOCTHBIE, METanpeIMETHbIE W TPEIMETHbIE PE3yJIbTaThl MO Y4eOHOU
mucturinael - OY][.m.05. «Matematuka», perjiaMeHTUpPOBaHbl TpeOOBaHUSIMU
dI'OC COO.

C menmpro oOecrieueHUsT €IWHCTBA MPOIECCOB BOCIUTAHUSA, Pa3BUTHSI U
oOy4eHHs B TIEpUOJ OCBOCHHS JaHHOW yd4eOHOW ITUCIUIIIMHBI TIPOBEICHA
CUHXPOHU3AIINS:

® JIMYHOCTHBIX, METANPEAMETHBIX PE3YyJIbTATOB M0 YYCOHON NUCIUILIMHE HA
YpOBHE cpenHero oOiero oOpa3oBaHus Ha 0a30BOM M YIIyOJIEHHOM YPOBHE C
JUYHOCTHBIMU  pe3yjbTaTaMu MPOTPaMMbl  BOCIHUTAHMS W C  OOIIUMHU
kommneTeHusamMu (OK) nmo cnenmansroctn 23.02.06. « TexHUUecKas dKCILTyaTaIus
MOJIBMYKHOTO COCTaBa KeEJIEe3HbIX Jopor» (Tabmuia 1)

® JIOCTHXKEHHUE TMPEAMETHBIX PEe3yJIbTAaTOB MO Y4YEOHOW ITUCHUIUIMHBI Ha
0a30BOM W YIIyOJEHHOM ypOBHE cCpeaHero oomiero oOpa3oBaHus C
npo¢ecCUOHATTLHBIMU pe3yJibTaTaMu (ITK) Ha YPOBHE CpeIHEero

npodeccuoHaIbHOTO 0Opa3oBaHus (Tabiuna 2).
Tabnuya 1
Cunxporuzayus TUYHOCMHbBIX, MEMAnpeoOMemHublX pe3yibmamos u3 paboudeli npocpammol no
yuebnou oucyunaune ¢ JIP uz npoepammol 6ocnumanus ¢ oouumu komnemenyuamu (OK) no
cneyuanvnocmu 23.02.06. «Texnuueckas skcniyamayusi NOOBUNCHO20 COCMABA HCETIe3HBIX

oopoey

JP Haumenosarnue JIP MP | Haumernosanue MP OK Haumenosanue OK no
u3 pabouyet u3 pabouet npogeccuu coenacho PIOC
npozpammol npozcpammol no Clio
B80CNUMAHUS U OuCyuniIuHe Co2iaACHo
coenacro @IOC @IoC COO
CcOO

JIP1 [MpostBastromyii MP6 | ymenue  onpexnensats | OK 1 IMonumaTh CYIIHOCTB u

HazHaueHue U QyHKLIUH COLIMAILHYIO 3HAYMMOCTh
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poccuiickyro Ppa3IMYHbIX Oynyuiei mpodeccuu, NPOSBIATh
IPaKAaHCKYIO COLMAJIbHBIX K HEW yCTOMYMBBIM HHTEPEC
UJICHTUYHOCTD, HMHCTUTYTOB
HaTPUOTH3M, MP7 | ymenue OK 2 Oprasn3oBBIBaTE COOCTBEHHYIO
YBaXXEHUE K CBOEMY CaMOCTOATCIIBHO JCATCIBHOCTD, BBI6I/IpaTB
HApOJTy, 4yBCTBA OLICHUBATh " THIIOBBIE METOABI W CIIOCOOBI
OTBETCTBEHHOCTH MIPUHAMATh  PELICHUS, BBINTOJTHEHUSA
nepes PostHof, OIIPEACTIAIONINE PO EeCCHOHANBHBIX 3ajad,
TOPIOCTH 3a CBOi CTpaTeTHIO TOBEIEHMUS, OLICHNBATh UX 3()(PEKTUBHOCTD U
Kpaif, cBoto Pomuay, C Y4EeTOM TpaxJaHCKUX Ka4yecTBO.
MIPOIJIOE U HACTOSIIEe " HPABCTBEHHBIX
MHOTOHALHOHAIHOO LIEHHOCTEN; OK3 IIpunumars peuieHus B
CTaHIAPTHBIX M HECTAHAAPTHBIX
Hapoja Poccun,
CHUTyallUiX M HECTH 3a HHX
YBKCHHC OTBETCTBEHHOCTh
roCyIapCTBEHHBIX
cuMBONIOB (repb, dar, OK7 Bpate Ha cebst OTBETCTBEHHOCTH
THMH); 32 paboTy UIEHOB KOMAHbI
(IO TYMHEHHBIX), pe3yabTar
BBIITOJTHEHHS 331aHUH
JIPS JleMOHCTpHUpYIOLIHiA MP1 | ymeHue OK 4 OcymecTBnATh IIOMCK u
c(hOopMHUPOBaHHOCTH CaMOCTOSATEIHHO HCTIONB30BaHNE  MH(OpMALUH,
OCHOB CaMOPAa3BUTHUSA U OTIpeNieNATh Henu HEoOX0JUMOI Ui
CaMOBOCTIMTaHUA B JesITeIbHOCTH u 3¢ PEKTUBHOTO BBITOJTHECHUS
COOTBETCTBUHU c COCTaBIIATh TUTaHBI npodeccroHabHBIX 3anad,
00111e4eI0BeYeCKUMHU JeSITeIbHOCTH; npodeccroHaIBHOTO U
LIEHHOCTSIMHU U CaMOCTOSITENIFHO JIMYHOCTHOTO Pa3BUTHS
ujeanamu OCYILECTBIIATH,
TPa’kAAHCKOTO KOHTPOJIMPOBATH u
o01mecTBa; TOTOBHOCTh KOPPEKTHPOBAThH
U CHOCOOHOCTH K JeATETbHOCTB;
CaMOCTOSITEIILHOM, HCTIONb30BATh BCE
TBOPUYECKOI u BO3MOXXHBIE  PECYpCHI
OTBETCTBEHHON JUIst JOCTHXEHUS
NeSITeIbHOCTH; MIOCTaBJICHHBIX Iieneil u
peanuzanuu IUTAHOB
JeSITeIbHOCTH;
BBIOMpATh  yCIICIIHBIE
CTpaTeruu B
pa3IMYHBIX CUTYalMsX;
MP4 | roToBHOCTb n| OK4 OcymecTBIATh MIOMCK u
CIIOCOOHOCTB K UCTIONb30BaHNE  MH(OpMaLuH,
CaMOCTOSATEILHOM HEoOX0ANMOH ULt
HHPOPMALNOHHO- 3¢ eKTHBHOTO BBITTOTHEHHUST
TI03HABaTEIbHON PO eCCHOHATBHBIX 3ajad,
JIeATeIbHOCTH, PO eCCHOHANBEHOTO n
BIAJCHUE  HABBIKAMHU JMYHOCTHOTO Pa3BUTHS
HOJTY4EHUS
HE00X0IUMOi OK 5 Hcnosp30BaTh HHGOPMAIIMOHHO-
nHpOpMaIN u3 KOMMYHHUKAIIMOHHbIE
cioBapeit pa3HbIX TEXHOJIOTUHU B
THUIIOB, yMeHue poheCCHOHATIBHOM
OpPUEHTUPOBATHCA B JEeSITeTbHOCTH.
Pa3INYHBIX
HCTOYHHKAX
nHdopmanny,

KPUTHYECKH OLICHUBATh
U HMHTEPIPETUPOBAThH
nHpOPMAIHIO,
MOTy4aeMyo u3
pa3IM4yHbIX
HUCTOYHHUKOB,




MP 7 | ymeHue OK1 ITonumats CYILLHOCTb u

CaMOCTOSITEIILHO COLMAIIbHYIO 3HaYMMOCTb
OILICHUBATh " Oynyeit mpodeccuu, TpOSIBIATH
NIPUHUMATh  PELICHUS, K HEH yCTOMYMBBIN UHTEPEC
OTIpENIEISIONINE
CTpaTETHIO TOBEIECHHUS,
C Y4eTOM Tpa)KIaHCKUX OK3 IIpuHNMaTH pemeHus B
u HPaBCTBEHHBIX CTaHIAPTHBIX M HECTAHAAPTHBIX
LIEHHOCTEH; CHUTyallUIX M HECTH 3a HHX
BIIAJICHUE S3BIKOBBIMH OTBETCTBEHHOCTh

MP 8 CpelcTBaMHU - YMEHHE OK 6 PaGorath B  KOJIEKTHBE H
SICHO, JIOTUYHO U TOYHO KOMaHJe, s dexkTuBHO
u3jaraTb CBOIO TOUKY o01marscs c KOJIJIeramy,
3peHHs, HCIOJIb30BaTh PYKOBOJCTBOM, IOTPEOUTEIIMHU
aJIcKBAaTHBIE SI3BIKOBBIE
CPEICTBa;

JIP6 JleMOHCTpHUP YOI MP 2 | ymenne mnponaykruBHo | OK 6 PaGorath B  KOWIEKTHBE W
TOJIEPAaHTHOE CO3HAHUE oOmIaTecs " KOMaHe, 3 PEKTHBHO
u HOBEJCHHE B B3aMMOJEHCTBOBATh B o0maTscs c KOJIJIETaMH,
MOJUKYIbTYPHOM IIpoLECCE  COBMECTHOM PYKOBOACTBOM, OTPEOUTEIIMHU
MHpE, TOTOBHOCTb H JeSITeIbHOCTH,

CHOCOOHOCTH ~ BECTH YUUTHIBATh  TO3UIUH

IUajor C  JAPYIrUMH JIpyTux YYaCTHHUKOB

JIIOABMHM, AOCTHIaTh B JeSITeIbHOCTH,

HEM 3¢ G eKTHBHO

B3aMMOIIOHMMAaHUs, paspemarb KOHQIUKTHI

HaxoauTh obmue nenn | MP8 | Bnagenne si3pikoBbiMu | OK 7 Bpate Ha cebst OTBETCTBEHHOCTH
U COTpyIHHMYATh IS CPEACTBAMH - yMEHHE 3a paboTy dJICHOB KOMAaHJBI
ux JIOCTHKEHUS, SICHO, JIOTUYHO ¥ TOYHO (TTOTYMHEHHBIX), pe3yabTar
CIOCOOHOCTB H31araTb CBOIO TOYKY BBITIOJIHEH U 3aJaHUH
IIPOTUBOCTOSATh 3peHHs, HCIONIb30BaTh

UEOJIOTUH a/IcKBATHBIE SI3BIKOBBIE

SKCTpEeMHU3Ma, CPEnCTBa;

HaIMOHAJN3Ma,

kcenodooumu,

JUCKPUMHHAIIUK  TIO

COIIMAJIBHBIM,

PEJIUTHO3HBIM,

PacoBBIM,

HaIOHAJIbHBIM

IMpHU3HAKaM U JPYrHM

HETraTUBHBIM

COLMAJIBHBIM

SIBIICHUSIM;

JIP8 JeMoHcTpupyromuii MP 7 | ymeHnue OK 1 Ilonumars CYIIHOCTb u
HpPaBCTBEHHOE CaMOCTOSITEIIFHO COLIMANIBHYIO 3HaYHIMOCTb
CO3HAHUE U NOBEJCHUE OLICHUBATH u Oynyeit mpodeccun, IPosIBIATh
Ha OCHOBE YCBOCHHS IPUHUMATL  PELICHU, K HEll yCTOMYMBBIN UHTEpEC
00IIeYeT0BEYeCKHX OIIpEeCTIAIONINE
LEHHOCTEH; crpaternio mopenenus, | OK 3 [Ipunumars peleHust B

C Y4EeTOM Tpa)XIaHCKUX CTAaHIAPTHBIX M HECTAHAAPTHBIX
u HPaBCTBEHHBIX CHUTyallUiX M HECTH 3a HHX
LEHHOCTEH; OTBETCTBEHHOCTh

MPS8 OK 6

BJIaACHUC SA3bIKOBBIMH
Cp€ACTBaMU - YMCHHE
SICHO, JIOTHYHO U TOYHO
n3JjiaraTb CBOIO TOUKY
3pCHUs, UCTI0JIB30BATh
AJICKBATHBIC A3BIKOBBIC

PaGorath B  KOJUIGKTHBE |
KOMaHjie, 3¢ hekTHBHO
001aThCst c KOJIJICTaMH,

PYKOBOJICTBOM, MMOTPEOUTEIIMHU




CpeICTBa;

JIP9 [posBrstomuit MP3 | Bnagenue HaBBIKAMH OK 8 CaMoCTOATENBHO ONPEACISATh
TOTOBHOCTh U TI03HABATEIbHOH, 3a7a4u Npo(ecCHOHAIBFHOTO U
CHOCOGHOCTh K yaeOHo- JINYHOCTHOT'O Pa3BUTHS,
00pa3oBaHUIO, B TOM HCCIIeIOBATEIBLCKON U 3aHUMAThCS CaMOOOPa30BaHHUEM,
anciie IIPOECKTHOU OCO3HAHHO INIAHUPOBATh
caMo00pa30BaHHIO, Ha JeSITeIbHOCTH, TIOBBIIICHUE KBATN(HUKALUH
HpOTKEHNH BCen HaBBIKAMH Pa3pelleHHUs
KU3HH;  COSHATEJILHOE npo6eM; criocoGHOCTh
OTHOLLICHHC K 1 TOTOBHOCTB K
HCHPCPBIBHOMY CaMOCTOSITEIFHOMY
00pa30BaHUI0 Kak
YCIIOBUIO  YCIICIIHOM TTOHCKY METOZI0B
npodecCHOHAIBHON 1 PeeHHA
0BILLECTBEHHOI MIPAKTHIECKUX 3a/1a4,

JEeATENHHOCTH, TPUMCHCHHIO
Ppa3IMuHBIX METOOB
TTO3HAHUS

MP4 | rOTOBHOCTH u| OK4 OcymecTBIATh MTOUCK
CIIOCOOHOCTH K “HpOpMANHN, HEOOXOTUMOH IS
CaMOCTOSATEITFHON 3¢ deKTHBHOTO BBITIOJTHEHUS
HHPOPMALNOHHO- po¢eCCHOHATBHBIX 3a7ad
M03HABATEIbHON OK 5 Hcnons3oBaTh MHGOPMALIOHHO-
JeSITeIBHOCTH, KOMMYHHUKAITHOHHEBIE
BIIAICHUEC  HAaBBEIKAMH TEXHOJIOTHH B
TOJTy4eHHS po¢eCCHOHATBHOM
HeoO0XouMon JeSITeIbHOCTH.
nHdopmanuu u3
cloBapeil Pa3HbIX
THIIOB, yMeHHe
OPHEHTHPOBATHCS B
Pa3IHIHBIX
HACTOYHHKAX
WHpOpMAIH,

KPUTHYECCKH OIICHUBATh
U HWHTEPIPETUPOBATH
uHhopmaruio,
HOJTy4aeMyo u3
Ppa3uuHbIX
UCTOYHUKOB;

MP9 | Bnagenne  HaBbikamu | OK 2 OpraHu3oBbIBaTE  COOCTBEHHYIO
NO3HABATENILHOM JIeSTEeNIHOCTB, BBIOHpATh
pednexcun KaK TUIIOBBIE METOJBl U CIOCOOBI
OCO3HAHHSA BBITIOTHEHUS
COBEPIIACMBIX po¢eCCHOHATHHBIX 3amad,
JercTBUI " OIICHUBATh UX Y(PPEKTHBHOCTH U
MBICTIATETbHBIX Ka4yecTBO.

IIPOLIECCOB, ux

pe3ynbTaToB u| OK9 OpueHTHpOBaThCSI B YCIOBHAX

OCHOBaHUH, TPaHML] 4acTOH CMEHBl TEXHOJOTUH B

CBOETO 3HAHUS u poheCCHOHATIBHOI

HE3HaHUs, HOBBIX JIeSTeIbHOCTH.

No3HaBaTeNbHbIX 3a1ad | OK 11 Hcnonb3oBath 3HAHUA no

u CpencTB ux (uHaHCOBOM IPaMOTHOCTH,

JOCTHIKEHHS. IUIAHUPOBATh
MIPEANPUHIMATEIbCKYFO
JIeATeNIbHOCTh B
npodeccroHanbHOl chepe

JIP11 JeMoHCcTpUpyrOmIHii MP6 | ymenue onpenensits | OK 1 ITonumars CYILIHOCTb u
NIPUHSTHE u Ha3Ha4YeHHe U QYHKIHH COIMAIBHYIO 3HAYUMOCTh
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peanu3anuo Ppa3IMYHbIX Oynyuiei mpodeccuu, NPOSBIATh
LIEHHOCTEH 310pOBOTO COIMATbHBIX K HEWl yCTOWYMBBIN UHTEPEC

u Oe3omacHOTO 0Opaza HHCTHTYTOB

’KU3HU, TOTpeOHOCTU B | MP7 | ymeHue OK3 ITpuHNMaTh pemeHus B
¢busnIecKoM CaMOCTOSATEIHHO CTaHJApTHBIX W HECTAaHIapTHHIX
CaMOCOBEPIIIEHCTBOBA OILICHUBATh " CUTyalMsiX M HECTH 3a HHX
HUH, 3aHATHAX MIPUHAMATh  PELICHUS, OTBETCTBEHHOCTD

CHOPTHUBHO- OIIPEACTIAIONINE

03/10pPOBUTENBHON CTpaTeruio IOBEJCHMUS,

JeSITeIbHOCTBIO, C Y4EeTOM TpaxJaHCKUX

HEeNpUsATHE  BPEIHBIX u HPaBCTBEHHBIX

NIPUBBIYEK:  KYpEHHUs, LIEHHOCTEH;

ynoTpedIeHus

AJIKOTOJIS,

HApKOTHKOB;

JIP12 JleMOHCTpHUP YOI MP2 | ymenue npoaykrtusHo | OK 6 PaGotats B KOMaHJe,
6epexHoe, oOmIaTecs " 3¢ peKTHBHO o0rmmaTecs c
OTBETCTBCHHOE u B3aUMOJCHCTBOBAaTh B KOJUIETaMH, PYKOBOZACTBOM,
KOMITETEHTHOE Ipomecce COBMECTHOM KIIMEHTaMH
OTHOIIICHHE K JeATEeLHOCTH,

(bHSH‘IeCKOMy u YUYUThIBATh TIO3UIINH

TICUXOJIOTUYECKOMY Apyrux Y4aCTHHUKOB

3/I0pPOBBIO, Kak JeSITeIbHOCTH,

COOCTBEHHOMY, TaK H 3¢ PpeKTUBHO

JOpYrux JIozIeH, paspearb KOHQJIUKTHI

yMEHUE okaspiBaTh | MP7 | ymeHue OK3 IIpunumars peuieHus B

MIEPBYIO TIOMOIIb CaMOCTOSATEIHHO CTaHIApTHBIX W HECTAHIapTHBIX
OLICHUBATh " CUTyallsiIX M HECTH 3a HHX
NIPUHAMATh  PELICHUS, OTBETCTBEHHOCTb
OIIPEACIIAIONINE
crpaternio moseneHusd, | OK 9 OpHEHTHPOBATECS B YCIOBHAX
C YYeTOM TPaKITAHCKUX YacTOH CMEHBI TEXHOJIOTHH B
i HPaBCTBEHHBIX IpodeCcCHOHANTBHOM
LIEHHOCTEH; NESITEILHOCTU

Tabnuya 2

CunxpoHnuzayus npeomMemusix pe3yibmamos ¢ npo@ecCuoOHAIbHbIMU KOMNEMEeHYUIMU 8 pazpese
npogheccuoHanbHbLIX OUCYUNTIUH, MOOYELlL.

P Haumenosanue [1P mnp HaumenoBanue K HaunmenoBanune HaumenoBan
(6a30BBIil YpOBEHB) 1P PO eCCHOHATBHBIX e
u3 paboueit (yriyOseHHblit KOMIIETEHIINH IO JUCHMIIUH,
TIPOTPAMMEI IO YPOBEHB) W3 npodeccun/crienuans MoayJiei
JICTIATUTAHE paboueit HOCTH
(cormacao ®I'OC MIPOTPaMMBEI 10
COO0) JIUCLUTIIINHE
(cormacao ®I'OC
COO0)

IIPo 1 copmupoBannocts | IIpy 1 copmuposannoc | ITK 2.1 IInanupoBatsb u| MAK 02.01
IIpeCTaBICHUN O Thb OPraHU30BBLIBATH «Opranuzauu
MaTeMaTHKe KaK MIPECTAaBICHUN O MIPOM3BOJICTBCHHBIE a1 paboTel H
4acTh MUPOBOM HEOO0XO0UMOCTH pabOThI KOJIJICKTHBOM yIpaBJIeHHE
KYJIBTYPHI JIOKa3aTeNbCTB UCTIONHUTENEH 110IpasieIeH
0 MecTe pu 000CHOBAHUHT eM
MaTeMaTHKH B MaTeMaTH4eCKIX OpraHu3aIHmy
COBpPEMEHHOU YTBEPKICHUN U MAK  03.01
[UBIIIN3AIIH, O poau
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criocobax OIMUCaHUs AKCUOMATHUKHU «Pa3paboTka
Ha B IIPOBEICHUN TEXHOJIOrHuec
MaTeMaTHIECKOM JIeTyKTHBHBIX KHX
SI3bIKE SIBJICHHM paccyKaeHuii; TIPOLIECCOB,
pCallbHOTO MHpa, TEXHUYECKOH
u
TEXHOJIOTHYEC
KOU
JOKYMCHTAIH
u
(3nexTpomnonB
WKHOMN
COCTaB)»
1IP6 2 copmupoBanHocts | IIpy 2 chopmupopannoc | ITK 1.2 [IpousBouTh MK 02.01
MpeICTaBICHUI O Th TMOHATUHHOTO TeXHUUECKOe «Opranuzanu
MaTEMAaTHYECKUX amnmapara 10 06CJIy>KI/IBaHI/Ie ul g paGOT},] u
IOHATHUAX KaK O OCHOBHBIM PEMOHT MIOABHXHOTO yIIpaBJ€HUE
BaKHEHIIINX paszemaMm  Kypca coCTaBa  KEIE3HBIX | 1ogpaszeleHu
MaTeMaTHIECKUX MATEMATHKH; Jopor B | em
MOACTIAX, 3HAHUI OCHOBHBIX COOTBCTCTBHH € | opranuzarnum»
TIO3BOJISTFOIIINX Teopem, hopMyT TpeOOBaHUSIMHU MAK  01.01
OTIMCHIBAThH U W ymemhs  mx TEXHOJIOTHYECKHUX «KoucTpyKim
M3y4aTh pa3HbIe IpHMEHSTS; MIPOIIECCOB .
MIPOLIECCHI U
ABJICHIIA YMEHUS TEXHUUYECKOE
HOHMMAHHE JIOKa3bIBaTh o0CITy>)XKHUBaHU
BO3MOIKHOCTH TEOPEMBI u € W PEeMOHT
AKCHOMATHYECKOTO HaxoIuTh TIONBIDKHOTO
MOCTPOCHHS HECTaHAAPTHBIC COCTaBa»
MaTeMaTHIECKUX CrIOCO0BI
TeopHit; pelieHus 3aaay;
1IP6 3 BIIQJICHHE Ilpy 3 chopmupoBannoc | IIK 4.1 OnpenensiTh MK  02.01
METOAAMHU T yMEHUH COCTOSIHHE y3110B, | «Oprasmnsanu
JIOKA3aTeJIbCTB " MOJICIMPOBATH arperaToB U CHUCTEM | g pa60TLI u
aJITOPUTMOB peanbHbIE HNOABUXHOTO COCTaBa | yrpaBJIeHUE
pelIeHns; yMEHHue CHUTYaIIHH, C  UCHOJIL30BAHUEM | monpazneneHu
170.4 TIPUMEHSTh, HCCIEe0BATh AUarHOCTUYCCKUX eM
IPOBOJIUTE IIOCTPOEHHEIE cpencrs OpTaHu3aIm»
JIOKa3aTeNbHEIE MOJIETH, MSMCPHUTEIIBLHBIX MIK 01.01
paccyXIeHUs B HHTEPIPETHPOBAT KOMILICKCOB, «KoHcTpyKim
xoJie penieHus b TIONyYEHHBIN aHaTM3HpOBATH o,
3a/ad; pe3ynbTar; TTOLYICHHBIC TEXHUUYECKOE
Pe3yNbTATHI
o0CITy)KUBaHU
€ U PEeMOHT
MOJIBIYKHOTO
COCTaBa»
OI1.07
«KenesHele
JIOpOTH»
OIL.03
«DIEeKTPOTEXH
HKay
1IPo6 4 BIIaJICHUE Ilpy 4 chopmupoBanHoc | ITK 4.4 HUcnonb3oBath B | MK 02.01
CTaHAapTHBIMU Th MIPOU3BOJCTBEHHBIX «Opranuzanu
npuéMamMu NIpEACTaBIEHUI mponeccax CpeAcTBa | s paboTel |
pelieHus 00 OCHOBHBIX aBTOMaTHhsaluu U | ymnpaBiieHHe
palMoOHaNbHBIX U TOHATHAX MEXaHU3alluu noApaszielieHn
WppaIrMoOHaIbHBIX, MaTeMaTHIeCKOTO eM
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MOKa3aTeNbHbIX, aHaM3a HM  MX OpraHu3alm»
CTCIICHHBIX, CBOMCTBAX, MK 03.01
TPUTOHOMETPHUIECK BIIAJICHUE «Pa3paboTka
WX ypaBHEHUH H yMEHUEM TEXHOJIOrHuec
HEPABEHCTB, ux XapaKTepU30BaTh KUX

CHCTEM; MTOBEICHHE TIPOIIECCOB,
HCIOJIb30BaHNE ¢GyHKUIHH, TEXHUYECKOHN
TOTOBBIX HCTIOJIb30BaHKE u
KOMITBIOTEPHBIX MTOJTyYeHHBIX TEXHOJIOTHYEC
IIpOrpaMM, B TOM 3HAHUH JUISL KoM

qucie sl TOUCKa OTHCaHUs u JIOKyMEHTalU
MyTH pELEHUus Hu aHanu3a u
WILTIOCTPAIAN pearbHBIX (amexTporons
peleHus 3aBUCHMOCTEN; VWKHOMN
ypaBHEHU u COCTaB)»
HEpPaBEHCTB;

1IP6 5 copmupoBanHocts | Ilpy 5 BIIQZICHUE IIK 4.3 [TnanupoBaTh u| MAK 02.01
NPE/ICTAaBICHUH 00 YMEHUSAMH OpraHU30BBIBATDH «Opranuzanu
OCHOBHBIX COCTaBJICHUA MIPOU3BOACTBCHHBIC 9 pa60T},1 u
MOHATUAX, UJEAX U BEPOATHOCTHBIX paborsl C | ympaBneHue
METOaX MoJienel mo HCTIONIE30BaHUEM TOPa3eICHH
MATEMATHYECKOTO YCIIOBHIO 3391 CHCTEMBI eM
AHATM3A; 1 BBIYHUCIICHUS MEHEKMEHTa OpraHM3aALIIY

BEPOATHOCTHU KadecTBa MZIK 03.01
HACTYIUICHUS
actymie «Pa3paboTka

COOBITHH, B TOM

TEXHOJIOTHYEC
YHUCIIe C

KHX
MIPUMEHEHUEM

MIPOLIECCOB,
opmyn y
KOMOWHATOPHKH TCXHHTCCKOH
1 OCHOBHBIX "
TeopeM TeopHHu TEXHOJIOTHYeC
BEPOSATHOCTEN; KOoH
HCCIIeJOBaHUS AOKyMEHTaIH
CITy4aiHbIX u
BEJIMYMH I10 UX (amexTporons
pacrpeeneHuio. WXKHOU

COCTaB)»

IIPo6 6 BIIaJICHHE IIK 2.1 ITnanuposats n | MK  02.01
OCHOBHBIMH OpTraHHU30BBIBATh «Opranusanu
TOHATHSIMH O MIPOU3BOJICTBCHHBIC a1 paboThl U
IJIOCKUX U pa6OTBI KOJIJICKTHBOM yIIpaBJI€HUE
MPOCTPAHCTBEHHBIX UCTIOTHATEIEH TOPa3eICHH
TEOMETPUICCKUX eM
urypax, ux OpraHu3alum»
OCHOBHBIX OI1.01
CBOHCTBAX, «HxeHepHast
c(hopMHPOBAaHHOCTH "

rpaduka
MEHUS
y MJIK 04.01
pacrmo3HaBaTh Ha
«CnecapHoe
yepTexax, MoJesIX
JIEJI0)

U B peUIbHOM MHUpE
TeOMETPUIECKUE
urypsr;
NpUMEHEeHHEe
M3y4YEeHHBIX
CBONCTB
TEOMETPUYECKUX
¢uryp u popmyn
JUTS PELICHUs
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TCOMETPHUUICCKUX
3aJa4 1 3aga4 C

MPaKTHIECKUM
COZIepKAHUEM;

1IPo 7 c(hOpMHUPOBAHHOCTH IIK 2.1 [TnanupoBaTh u| MAK 02.01
IpeJCTaBICHUN O OpraHU30BBIBATh «Opraau3aru
npoueccax u MMPOU3BOJACTBCHHBIC q pa60TI>I u
SIBJICHUSIX, paboThbl KOJUIEKTUBOM | yripaBiicHHE
UMEIOIIUX UCTIONHUTENeH 110 Ipas e H
BEPOSATHOCTHBIN eM
XapakTep, o OpraHu3aIUm»
CTaTUCTHYECKIX MIK  03.01
3aKOHOMEPHOCTSX B «PaspaboTka
peajbHOM Mupe, 06 TEXHOJIOTU4YeC
OCHOBHBIX
MOHSATHUSX KX
3J€MEHTapHOU Tpotieccos, .
TeopHH TEeXHUYECKOH
BEPOSTHOCTEH; "

YMEHUI HaXOUTh U Te)iHOHOFquC
OILICHUBATh KOH
BEPOSATHOCTH AOKYMCHTaIH
HaCTYIUICHUS "

coOBITHIT B (3mexTpomnonaB
MPOCTEHIINX VDKHOU
MPaKTHIECKUX COCTaB)»
CUTYaIlUsAX U

OCHOBHEIE

XapaKTepUCTUKU

CIIy4alHbIX

BEJIMYHH;

IIP6 8 BJIaJICHHE IIK 4.4 HUcnone3oBath B | MJAK 02.01
HaBBIKAMU TIPOU3BOJICTBEHHBIX «Opranuzanu
HCIIOJIb30BaHUS mpoueccax CpeicTBa | g paboThl U
TOTOBBIX aBTOMAaTHU3ALUU U | ymnpaBieHue
KOMITbIOTCPHBIX MEXaHU3alunu MOJpa3IeIICHU
poTrpaMM Ipu eM
PCIICHAN 3a/a4. OpraHu3aLn»

MK 01.02
«OKcrTyaTarg
us
TOIBUYKHOTO
cocraBa u
obecrieucHHe
Ge3omacHoCcTH
JIBIDKCHUS
MIO€3/I0BY
OI1.04
«DNEKTPOHUK
a U
MUKpPOIpOIEC
COpHas
TEXHUKa
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5. COJIEP)KAHUE U CTPYKTYPA YUEBHOM JUCIUIIJINHBI
5.1. Conep:kanue yueOHOM TUCHMUILIIMHBI
BBenenue
Marematka B Hayke, TEXHUKE, SKOHOMHUKE, WH(OPMAIIMOHHBIX TEXHOJIOTHUSIX U
MPaKTUYECKON JeaTenbHOCTH. llenwm W 3amaum W3ydeHUs MaTeMaTHKW IpU
ocBoeHnu crienuairHocTeit CIIO.

AJI'EBPA

Pa3BurHe NOHATHS 0 YUCIIE
Ilenble u panuoHanbHble uyMcna. JledicTBurensHble uucna. [IpubimxeHHbIE
BbIYMCIIeHHs. KoMIUIEKCHBIE Ynca.
Kopuu, crenenu u sorapupmsi
Kopuu m cremenu. KopHu HarypanpHOM CTENEHM M3 YUCIAa U UX CBOWCTBA.
Crenenn ¢ panMOHAJBHBIMM ITOKA3aTensiMM, HX cBoucTBa. CreneHu ¢
JNEUCTBUTEIBHBIMU MOKa3zaTensiMu. (CBOMCTBA CTENEHUW C JIEWCTBUTEIIBHBIM
MTOKA3aTEIIEM.
Jlorapu¢pm. Jlorapupm wumciaa. OCHOBHOE JIOTapu(phMHUECKOE TOXKAECTBO.
Jecsatuunble U HaTypaibHble Jorapumsel. [IpaBuna neiicTBuil ¢ jorapupmMamu.
Ilepexon K HOBOMY OCHOBAHUIO.
IIpeoOpa3zoBanue ajredOpanv4ecKux BbIPAKECHUM. [IpeoOpazoBanue
pallMOHAIIBHBIX,  UPPALMOHAJIbHBIX, CTCIIEHHBIX,  IIOKA3aTEIbHBIX U
Jorapu(pmMHUECKUX BbIPAKECHUH.
IIpakTuyeckue 3aHATHS

Apudpmernueckue JEHCTBUS HaJl 4YMCIAaMH, HaxOXXIACHHE MPHUOIMKEHHBIX
3HAUYEHUWA BEJIMYMH M  MOTPELIHOCTEM  BbIYMCIECHUNA  (a0CONIOTHOM U
OTHOCHUTEJIBHOM ), CPaBHEHUE YUCIIOBBIX BHIPAKEHUM.

BrluncneHne W CpaBHEHHE KOpHEW. BBINTONHEHME pacueToB € paJvKalaMH.
Pemienne wuppanmoHanbHbIX ypaBHEHUM. HaxoxkaeHue 3HA4YEHUU CTENEHEH C
panuoHaJbHBIMU  TOKa3zaTensmu. CpaBHeHue creneHed. IIpeoOGpazoBanus
BBIPDAKEHNW, COJIEpXKAIIMX CTENeHU. PeleHue mnoka3arenbHbIX YpPaBHEHUM.
Pemenue mnpukmagaeix 3agad.  Haxoknenuwe 3HaueHud  jorapudma 10
IIPOM3BOJILHOMY OCHOBaHHUIO. llepexox OT OZHOrO OCHOBaHUA K JPYIOMY.
Brruncnenue u cpaBHenue jorapudmos. JlorapupmMupoBanue u NOTEHIUPOBAHUE
BbIpaxkeHUH. [IpuOnMkeHHbIE BBIUKCICHHMS W pEUICHMs] MPHUKIAJHBIX 3a7ad.
Pemenue norapu(MuyecKkux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUUA

OcHOBHBIE IOHATHSA
Pagunannas mepa yrna. BpamarensHoe nBuxenne. CHHYC, KOCUHYC, TAHTE€HC U
KOoTaHreHC 4Yuciaa. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA DopMyIIbl
npuBeneHus. @opmyisl cinoxeHud. opmysbl yaBoeruss opmyibl TOJTOBUHHOTO
yrina. IIpeoOpa3zoBaHusi MPOCTEHINIUX  TPUTOHOMETPHUYECKUX  BBIPAKCHUIA.
[IpeobpazoBanre CyMMbl TPUTOHOMETPUYECKUX (YHKIUNA B MPOU3BEACHUE U
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MPOU3BEICHUS B CYMMYy. BBIpakeHHE TPUTOHOMETPHUYECKUX (QYHKIIUNA Yepe3
TaHF€HC T[OJOBUHHOTO apryMeHTa. |pUTOHOMETPUYECKHE YpPAaBHEHUS U
HepaBeHCTBa Ilpocreiimme TpuroHoMmerpuueckue ypaHeHus. [Ipocreiimime
TPUTOHOMETpUUECKHEe HepaBeHCTBAa. OOpaTHblE TPUTOHOMETpHUUECKUE (YHKIIUU.
ApKCHUHYC, apKKOCHUHYC, apKTaHT€HC.

IIpakTnyeckue 3aHATHS

PanuaHHBII METON M3MEpPEHHUs YIJOB BPAlICHUS U CBSA3b C I'PAJYCHOM MEpOM.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (HOPMYINBI CIOXKEHHS, YABOCHUS,

npeoOpa3oBaHWE CYMMBbl TPUTOHOMETPUUYECKUX (QYHKIUH B MPOU3BEACHUE,

npeoOpa3oBaHrEe TPOU3BEACHUS TPUTOHOMETPUYECKUX (YHKIUNA B CyMMY.

[IpocTeiiire TPUTOHOMETPUYECKHE YpaBHEHUS W HepaBeHCTBa. (OOpaTHbIE

TPUTOHOMETpHUUYECKUE QYHKIIUU: ApKCUHYC, apKKOCUHYC, apKTaHTeHC.
®YHKIUU, UX CBOUCTBA U TPA®UKHU

@ynknun. O6nacte omnpeAeneHus U MHOXKECTBO 3HaueHUM; rpaduk (yHKIUH,
noctpoeHue rpadpukoB (yHKIUHN, 33JaHHBIX Pa3IMYHBIMU CIIOCOOaMH.
CBoiictBa (pyHKOMH. MOHOTOHHOCTB, YETHOCTh, HEYETHOCTh, OIPAHUYEHHOCTD,
nepuoAnYHOCTh. [IpoMexxyTku Bo3pacTaHuss M yObIBaHMs, HauOosbliee U
HauMEHbIlIee 3HAYEHMs, TOYKU HKcTpemyma. ['paduueckas wuHTepnperauus.
[Tpumepsl (PYHKIIMOHANIBHBIX 3aBUCUMOCTEN B PEAJBbHBIX MpPOLECCax U SIBICHUSIX.
Apudmernueckue onepau Haja GyHKUUAMHU. CinoxHas QyHKUNS (KOMITO3HLIMS).
[ToHsiTHE O HEMPEPBHIBHOCTU (DYHKIIHH.
Ooparuble ¢pynkmumu. OOnacTh omnpeneneHuss U 00JacTh 3HAYEHUU OOpaTHOM
¢bynkuuu. ['padux oOpaTHOI QyHKIMY.
CreneHHble, TIOKa3aTelbHbIE, JIOTapU(PMUUYECKUE U  TPUTOHOMETPHUUYECKHE
¢bynkuuu. OOpaTHbie TpUroHoMmerpuueckue pyHkuun. OnpeneneHus: GyHKIMM, UX
cBoiictBa u rpaduku. IIpeoOpazoBanusa rpadukos. [lapamiensHblii nepeHoc,
CUMMETpPHUSI OTHOCUTEJIBHO OCEH KOOpAMHAT W CUMMETPHsSI OTHOCHUTEIBHO Hayasa
KOOpPJIMHAT, CUMMETPHUSI OTHOCHUTEIBHO NPSAMOW Y = X, pACTSDKEHHE M C)KaThe
BJIOJIb OCE€W KOOPJIMHAT.

IIpakTHyeckue 3aHATHS

[Ipumepsl 3aBUCHMOCTEH MEXKIAy NEPEMEHHBIMA B pPEAJIbHBIX IpoLEcCax U3
CMEXHbIX quctumiuH. Onpenenenue ¢pyHkuuil. [loctpoenue u uyteHue rpagukos
¢byukui. HUccnenoanue ¢yuknuu. CBoOWCTBAa JUHEWHOW, KBaJpaTUYHOM,
KyCOYHO-JIMHEHHOW W  ApoOHO-muHEeNHOW  QyHkuui. HenpepbiBHbIE U
nepuoanyeckue Gynkiuu. CBoiicTBa U rpaduKu CHUHYCa, KOCMHYyCa, TAHT€HCA U
koTaHreHca. O6parubie GyHKIMHU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
¢bynkuuu. IlpeoOpazoBanusi rpaduka ¢GyHKuMH. ['apMoHMUYECKHE KoJeOaHUs.
[Tpuknagnsie 3anaun. [lokazaTenbHbie, JorapupmMuyecKue, TPUTOHOMETPUUYECKUE

YPaBHEHHUS U HEPABEHCTBA.
HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

ITocaenoBaTe I LHOCTH. CnocoObl 3aJIaHUS u CBOMCTBa YU CIIOBBIX
MOCJIEA0OBATEIbHOCTEN. Ilougarue 0 npejene IOCJIEI0BATEIbHOCTH.
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CyuiecTBOoBaHME Mpe/esia MOHOTOHHOM OTPaHMYEHHOUN MOCIEJ0BATEIbHOCTH.
CymMmupoBaHue nociieoBaTesibHOCTENH. beckoHeuHo yObIBaroiias reoMmeTpuyeckast
IIPOTPECCHS U €€ CyMMa.
IlpousBognasi. Ilonarne o mnpou3BOAHON (YHKIIMH, €€ TCOMETPUYCCKHM U
busnueckuil cMpIci. YpaBHEHHUE KacaTeabHoU Kk rpaduky pynkiuu. [IpousBoaHbie
CyMMBbI, pa3HOCTH, TNPOU3BEICHHS, YacTHble. [IpOM3BOAHBIE  OCHOBHBIX
AJIeMEeHTapHbIX QyHKIUH. [IprMeHeHne Tporu3BOIHON K UCCIEIOBAHUIO (DYHKITUI
u noctpoeHuto rpadukoB. IIpomsBomHbie oOpaTHOW (DYHKIIMM W KOMIIO3HUITUH
¢byukiuu. [Ipumepsl UCIIONB30BaHUSI IPOU3BOTHOM JIJIs1 HAXOKICHUSI HAWITYYIIIETO
pelICHUs] B NMPUKJIAIHBIX 3aadax. Bropas nmpousBoaHas, €€ r€OMETPUYECKUN U
dbusngeckuit cMpici. Haxoxaeaue ckopocTa I Tporiecca, 3a1aHHoro (hopMyIIon
U TpaduKoM.
IlepBooOpa3nast u wuHTerpaj. [IpuMmeHeHHe ONPEAEIECHHOr0 HWHTETrpalia i
HAXOXJECHUS IUIOIIAAM KpUBOJIMHEHHOW Tpanenuu. @Dopmyna HproToHa—
Jleitonuna. [lpuMepsl mpuMeHEeHHsI HHTETpasia B PU3UKE U T€OMETPHH.
IIpakTuyeckue 3aHATHS

UucnoBas mocienoBaTeIbHOCTh, CHOCOOBI €€ 3aJaHusl, BBIYHCICHHUS YJICHOB
nocienoBatenbHocT. [lpenen mocnemoBaTenbHOCTU. beckoHeduHO yOBIBaromas
reomeTpuieckas nporpeccus. IIlpon3BogHas: MEXaHMYECKUW W T€OMETPUYECKUIN
CMBICI TPOM3BOAHON. YpaBHeHUE KacaTeldbHOM B oOmem Bujae. IlpaBuna u
dbopmyibl quddepeHpoBanusi, TabInIa MPOU3BOAHBIX JIEMEHTAPHBIX (DYHKITUH.
UccnenoBanre GyHKIIMU C MOMOIILI0 MPOU3BOAHON. HaxoxneHne HanOobIIeTo,
HAaUMEHBIIEr0 3HAYCHUS W ODKCTpeMalbHbIX 3HaueHuil (QyHkiuu. WHTErpan u
nepBooOpazHas. Teopema HeroToHa—JleliOnuna. IlpuMeHeHnue wuHTErpana K
BBIYUCIICHUIO (PM3UYECKUX BEJIMYMH U TUIOIIACH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHussT W CHCTeMbl YypaBHeHMH. PanuoHanbHbIC, UPPaLUOHAIBHBIE,
II0KA3aTEJIbHbIC U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMbI. PABHOCUIIBHOCTH
ypaBHEHUH, HEpaBEHCTB, cucTteM. OCHOBHbBIE NMPUEMBI UX pelIeHUs (pa3iioKeHue
Ha MHOXMWTENHU, BBEJCHHE HOBBIX HEU3BECTHBIX, MOJCTaHOBKa, IpaduyecKuit
METO]I).

HepaBencrBa.  PanmoHanbHBIE,  UPpPAlMOHAIBHBIC,  MOKA3aTENbHBIE U
TPUTOHOMETPHUYECKNE HEpaBeHCTBA. OCHOBHBIE TPUEMBI UX PELLICHMUS.
HUcnoab3oBanue cBOicTB U rpapukoB pyHKUMH NPH peliecHUH YPABHECHUN U
HepaBeHCTB. Meroa uHTepBanoB. M300paxeHue Ha KOOPAWMHATHOM IMIJIOCKOCTH
MHOKECTBA DPEIICHUN YPABHEHWII M HEPABEHCTB C JBYMS IMEPEMEHHBIMU U HX
CUCTEM.

Hpuxkaagubie 3agaun. [IpuMeHeHHe MaTeMaTUYECKUX METOJOB ISl PELICHUS
CONlEPKATEeNIbHBIX  3a7ad W3 pPa3IU4HbBIX OOJacTell HAyKd W  TPaAKTUKH.
NuTepnperanus pe3yibraTa, y4eT peaabHbIX OTPAHUYEHUM.
IIpakTU4yeckue 3aHATHS
17



Kopuu ypaBHenuii. PaBHocunsHOCTh ypaBHeHul. [IpeoOpa3zoBanue ypaBHEHHIA.
OcHOBHBIE NIPHUEMBI PELIEHUS YPaBHEHUI. PellieHne cCUCTEM ypaBHEHMUIA.
Hcnonb3oBanrue CBOHUCTB W rpadukoB (GyHKIMH [JI pEIICHUs ypaBHEHHM U
HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN

JieMeHTbl KOMOMHATOPUKH. OCHOBHBIEC TMOHATHA KOMOMHATOPUKH. 3ajadyd Ha
IIOACYET 4YHUCiIa pPa3sMELICHUN, MEPECTAaHOBOK, coueTaHuil. Pemienue 3amad Ha
nepebop BapuanTtoB. Popmyna OmHoma HpioroHa. CBoiicTBa OMHOMHHATBHBIX
kodpdunumentoB. Tpeyronpauk Ilackams. DneMEHTb TEOPUU BEPOSTHOCTEH.
CoObITHE, BEPOSTHOCTH COOBITHS, CIOXKEHHE M YMHOXEHHE BEPOSTHOCTEH.
[ToHsiTHE O HE3aBUCUMOCTH COOBITHH. J[MCKpeTHas ciayyaliHasl BEJIMYHMHA, 3aKOH €€
pacnpeneneHus. UncnoBble XapaKTEPUCTUKH JTUCKPETHOM CIyYallHOM BEJIMYMUHBI.
[TonsiTue 0 3aK0HE OOJBIINX YHUCET.

DJieMeHThl MaTeMaTH4ecKkoii craTucTuku. [IpencraBienue aaHHbIX (TaOIUIBL,
auarpammbl, TpadukH), TeHepaldbHas COBOKYIHOCTb, BBIOOpKa, cpeaHee
apumernyeckoe, mMeauana. Ilonsarue o 3amayax MaTeMaTHYECKON CTATUCTHKU.
Pemenune npakTH4eCcKuX 3aa4 ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.

IIpakTuyeckue 3aHATHS

Hctopust pa3BuTHd KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEW M CTATUCTHKUA U HX
poJib B pa3lMyHBIX cdepax YeIoBEUEeCKON Ku3HeneaTeNnbHocTH. [lpaBuia
KOMOMHATOpUKHU. PernieHne KOMOMHATOPHBIX 3anad. Pa3melieHus, coyeTaHus U
nepectaHoBku. buHoMm Herotona u tpeyronpHuk [lackans. [Ipukinanssle 3amaqn.
Kiaccuueckoe omnpenesieHUE BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpema O
CyMME BEpOATHOCTEW. Brpruncienne BeposTHocTed. lIpukimagHele 3amaqn.

IIpencrasiienre 4nciIoBbIX AaHHBIX. [IpuKitanubie 3agaum.
I'EOMETPUA

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE.

B3anMmHOe pacnonokeHue AByX MNpsAMBIX B IpocrtpaHcTBe. [lapamiensHOCTh
npsAMOM H  IWIOCKOCTU. llapamnenbHOocTh IUIOCKOCTEW. llepneHauKynsIpHOCTD
MPSAMON M IUIOCKOCTH. llepneHauKyIsip U HakJIOHHAasA. YTOJN MEXAY NpPsIMOU U
IJIOCKOCTBIO. JIByrpaHHbIN yroJ. Yron MEXIY IIOCKOCTSIMM.
[lepneHANKYISIPHOCTh JBYX IUIOCKOCTEW. ['eomeTpuueckue mnpeoOpa3zoBaHus
MIPOCTPAHCTBA: MapAJIIECIBHBIA TMEPEHOC, CUMMETPHUS OTHOCUTEIBHO IIOCKOCTH.
[TapannenbHoe  mpoexkTupoBaHue. [lnomank  OpTOrOHANBPHOM  IPOEKLMHU.
N3o00paxkeHne npocTpaHCcTBeHHBIX (uryp. Muororpannuku Beprmmnsl, peOpa,
rpaHd  MHOrorpaHHuka. Passeprka. MHororpanssle  yriael.  Beinykisie
MHoOrorpaHHuku. Teopema Ounepa. llpuszma. IlpsAmas m HakiIOHHas mnpu3Ma.
[TpaBunbsHas mpusma. [lapannenenunen. Kyo.

[Iupamupa. IlpaBunbHass nupamuga. YcedeHHass nupamuaa. lerpasap.
CumMmerpuu B KyOe, B mapajuienenunene, B npusme u nupamuje. Cedenus kyoa,
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npu3Mbl W mHpaMuabl. [IpencraBieHne o0 TMPaBUIBHBIX MHOTOTPaHHUKAX
(TeTpanzpe, KyOe, OKTadIpe, N0AeKadApe U UKOCAdIPE).

Tesia ¥ TOBEPXHOCTH BpallleHHUS

[umuaap wu  koHyc. YceueHHbI koHyc. OcHOBaHuEe, BbICOTa, OOKOBas
MOBEPXHOCTh, OOpa3zyromiasi, pas3Beprka. OceBble CEUEHUSI UM  CEUCHUS,
napajutensHbeie ocHoBaHMIO. [1lap u cdepa, ux ceuenus. KacarenpHas TUIOCKOCTH K

cepe.

HN3mepenus B reoMeTpuu
Ob6wveM u ero m3mepenue. MurerpanpHas dopmyna oObema. @opmynsl oObema
Ky0a, IpsIMOYTOJIbHOT'O MMapajuieNenuIena, Ipu3Mbl, TuinHapa. Popmyiiel 00beMa
nupamMuabl 1 KoHyca. QopMyibl IUIONIAJAA NOBEPXHOCTEH LMIMHAPA M KOHYCA.
®opmynsl 00bema mapa u miomaau chepsl. [lonodue ten. OTHOLMIEHUS MITOMIACH
NOBEPXHOCTEH U 00bEMOB NOJJOOHBIX TEJI.
KoopauHaThl 1 BEKTOPHI
[TpsimoyronbHas (neKkapToBa) CUCTEMa KOOpAMHAT B mpocTpaHcTBe. dopmyia
PacCTOSIHUS MEXy IByMSI TOUKaMU. Y paBHEHUS c(epbl, INIOCKOCTH U TPSIMOM.
Bekropel. Monayne Bekropa. PaBeHcTBO BekTOpoB. (CI0KE€HHE BEKTOPOB.
YMHOXEHHE
BEKTOpa Ha 4yucio. Pa3nokeHue BEKTOpa IO HAIPaBICHUSAM. YTOJ MEXKIY IBYMs
BekTopaMu. Ilpoexkumss BekTopa Ha ock. Koopaunatel Bektopa. CkansipHoe
IPOU3BEJECHUE BEKTOPOB. Mcronb30BaHWE KOOPJAMHAT M BEKTOPOB MPHU pPEUICHUH
MaTE€MaTUYECKUX U MPUKIAJIHBIX 33/1a4.

IIpakTH4yeckue 3aHATUS

[Ipr3HaKyu B3aMMHOIO PACTIOJIOKEHUS PSIMBIX. YTOJ MEXKIY IPsAMbIMH. B3auMHoe
pPACIIOJNIOKEHUE TMPSAMBIX M IUIOCKOCTeW. llepnenaukynsp W HaKJIOHHAs K
IUIOCKOCTH. YTOJ MEXIYy NOpsIMOM M IUIOCKOCTBIO. TeopemMbl O B3aMMHOM
pPaCIIOIO)KEHUM MPSAMOM M IUIOCKOCTH. Teopema O TpexX IEpIEeHIUKYIIApaX.
[Ipu3Hakn ¥ CBOWCTBA MAapaUICNIbHBIX M IEPHEHAUKYJSAPHBIX IUIOCKOCTEH.
PaccTostHue OT TOYKM 10 IUIOCKOCTH, OT NPSMOM IO IUIOCKOCTH, PACCTOSTHUE
MEXIy  IUIOCKOCTSAMH, MEXKAY  CKPCIUMBAIOIIMMUCA  INPSAMBIMHM,  MEXIY
IPOU3BOJIBHBIMU (UTypamMu B mpocTpaHcTBe. [lapamnenbHoe MpOeKTUpOBaHUE U
ero cpoucrtea. Teopema 0 mIOMIaAM OPTOTOHAIBHOW MPOEKIUU MHOTOYTOJIbHUKA.
B3auMHOe pacronoxeHue NpOCTPaHCTBEHHbIX (uryp. PasnuuyHbie BUIBI
MHOTOrpaHHUKOB. WX wu300paxkenusa. CeueHus, pa3BepTKU MHOTOIPAHHUKOB.
[Inomane noBepxHocTH. Buawsl cummerpuit B mpocTtpaHcTBe. CUMMETpus Tel
BpallleHUs] U MHOTOTPAaHHUKOB. Bhruucnenue muoniaae u o6bemMoB. BekTopsbl.
HeunctBust ¢ BekTopamMu. JlexkaptoBa cHCTeMa KOOPAWHAT B IIPOCTPAHCTBE.
VYpaBHeHUE OKpPYXHOCTH, cdepbl, MIOCKOCTH. PaccTrosiHne MeXay TOYKaMHU.
JleficTBHA C BEKTOpaMHM, 3aJaHHBIMU KoopauHaTtamH. CKalspHOE NMPOU3BEIECHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSIMOU U IIIOCKOCTH. VCrionp30BaHEe BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHU.
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5.2 Tembl pedepaToB (10KJIAI0B), HHAUBHAYAJIbHBIX NPOEKTOB

WNHauBuyallbHBIN TPOEKT MPEICTaBIIsAET cOO00M 0co0yI0 (hopMy OpraHu3anuu
JESATEIbHOCTH 00YYaIOIIUXCs: yueOHOE HCCIIeJOBAaHUE WM YYEOHBIN TTPOEKT.
WHauBUyallbHBINA POEKT — 3TO CAMOCTOSTENIbHAsSI TBOPUYECKAs! ICSITEIbHOCTD

oOyyJaromierocs pedepaTuBHOTO,
IKCIIEPUMEHTATIBHOTO XapaKTepa.

IMPAKTHYCCKOTO

NI OIIBITHO -

PGSYHBT&TLI BBIIIOJITHCHUA HHAWBUAYAJIBHOT'O ITPOCKTA JOJIKHBI OTPAKATh!:

- c(hOpMHPOBAHHOCTh

HAaBBIKOB

HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTHU, KPUTHYCCKOI'O MBIIIJICHUAA,

- CMOCOOHOCTh K
UHTCIICKTYaJIbHOU JICATSIIBHOCTH,
- c¢(hOpMHPOBAHHOCTH

MHHOBAIIMOHHOM,

KOMMYHHUKATHBHOM, y4eOHO-
AHAJIMTUYECKOW, TBOPYECKOM,
HAaBBIKOB TMPOCKTHOW JICATENBHOCTH, a TaKKe

CaMOCTOSITEJILHOTO MPUMEHEHUSI MPUOOPETEHHBIX 3HAHUN U CIOCOOOB JEHUCTBUI
[P PELICHUU PA3JIMYHBIX 337a4, [PU UCIIOJIb30BAHUU OJHOIO MJIM HECKOJIBKHUX
y4€OHBIX TUCUHUILIIUH WIH MPEIMETHBIX 00J1acTeH;

- CIIOCOOHOCTH ITOCTAHOBKH

o M

(bOpMYJIUPOBAHKUS  THUIIOTE3BI

UCCJIEIOBAHMSI, TIJITAHUPOBAHUS pabOThl, OTOOpAa U MHTEPIIPETAIMU HEOOXOAMMOM
uH(pOpMaIKU, CTPYKTYPUPOBAHUS apTyMEHTAllUd PE3YJIbTaTOB MCCIEIOBAaHUS Ha
OCHOBE COOpaHHBIX JIAaHHBIX, IPE3CHTAIINH PE3YIIHTATOB.

Tabnuya 3

Peanusayus unousudyanvrnozo npoexma

Tun npoexkra

TemaTnka HHAUBHUAYAJIBHBIX ITPOCKTOB

HccnenoBaTesibCKUM - TPEAINOIAract
JI0Ka3aTeIbLCTBO WJIM  OINPOBEPKEHUE
KaKOW-IM0O0 THUIOTE3bl, IPOBEIACHUE
AKCIIEPUMEHTOB, HAy4YHOE OIMCAaHUE
M3y4aeMBbIX SIBJICHUN

HccnenoBanune ypaBHEHUN W HEPABEHCTB
C TapamMeTpoM;
I'paduueckoe pemieHue ypaBHEHUN W

HEPABEHCTB;
CroxeHne rapMOHUYECKUX KOJICOaHMIA,
BekTopnoe 3aJaHue MPSMBIX "

IIOCKOCTEH B IMPpOCTPAaHCTBC.

PedepaTuBnas ¢gopma uzyyeHus

[TapannenbHOE TPOEKTUPOBAHMUE;

OTZEJIBHBIX TEM IIpeaMETa IIpaBuibHBIE U ITOJIYTIPaBUIIbHBIE
MHOT'OTPaHHHUKU;
[lonsitue  muddepeHimara u  ero
IIPUIIOKEHMUS.

TBopueckmii -  HampaBiaeH  Ha | B mupe dpakranos;

pasBuTHE y OOydaromuxcs UHTepeca, | HempepsiBHBIE 1poOH;

(GopMHMpOBaHME  HABBIKOB  IOHUCKA | CXEMBEI IOBTOPHBIX UCIIBITAHUN

uHpopmanuu 17§ TBOPYCECKHX | BepHyu.

CIIOCOOHOCTEM

IIpakTHKO-OpHMEHTHPOBAHHBIH -
HAIIpaBJIEH HA PELICHUE NMPAKTUYECKUX
3ama4

[IpumMeHeHuE CIIOXKHBIX MPOLEHTOB B
SKOHOMHUYECKHX pacuerax;

Cpennue 3Ha4Y€HUS UM UX NPUMEHEHUE B
CTaTHUCTHUKE,
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TCXHUKE.

Konunueckue ceueHuss U ux IIPUMCHCHUC B

5.3. Ctpykrypa y4eOHOil IUCHUIINHbI

5.3.1. O0beM y4eOHOH TMCUUIIMHBI M BU/bI YUeOHOii padoThl

Bun yueO6Hoii padoThl Obnem
4acoB

MakcuMaibHasi ydyeOHasi HArpy3Ka (Bcero) 351
B TOM 4HCJIE B (POpME MPAKTUIECKON MOITOTOBKU: 110
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 234
TEOPETUIECKOE 0OyUCHHE 120
MpaKTUYECKUE PabOThI 110
KOHTPOJIbHBIE pabOThI 4
CamocrosiTesibHast padoTa cTyeHTa (Bcero) 117
B TOM YHCJIE:
CamocrosiTenpbHas paboTa HaJl UHIUBUYAJIbHBIM ITPOSKTOM 10
HccnenoBarenbckas paboTa 3
Pabota ¢ uHpOpMaMOHHBIMH UCTOYHUKAMU 21
PedeparuBnas pabota S
Pacuetno-rpaduyeckas padbora 15
TBOpUeckue 3a7aHus 22
[ToaroToBKa Mpe3eHTallMOHHBIX MAaTEPUAIIOB 28
Cocrasiienue Ta0IuI] 8
Coznanve Mozelel MpoCTPAHCTBEHHBIX PUTYD 3)

IIpome:kyTouHas aTTecTaums M0 y4eOHo JucuuIuvinge B popme - IK3amen
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6. TEMATUYECKOE IIJIAHUPOBAHUE YYEBHOW JUCHUILJIMHBI OY/1.n.05. <(MATEMATHUKA» no

cnenuajbHocTU: 23.02.06. «TexHuUecKkasi IKCIIIyaTAlMA MOJABHKHOI0 COCTABA JKeJIE3HbIX J0POI»

KoauuecTBO AYJAUTOPHLIX YacoB

C; = S =
Koabl JIMYHOCTHBIX, MeTaNpeIMeTHbIX, = < g E
NpeIMeTHBIX Pe3y1bTaToB, S § E_' é ) 2 g i v =
- OK u IIK ¢opMupoBanuio KOTOPbIX g, Eo| ¢ [;E@ £ o b = = £
AUMCHOBAaHHUEC Pa3/1c/IOB U TEM CIOCOGCTBYET 3JeMEeHT NPOrpaMMbl S = S = 5 3] s 2 E < B> %E = g
22| 2gL” S| EEFsE| &€
S E © eS8 N ng 2 & 2z =2
= | G2% | g | 8% 3557 E
Z s = 3| e =S58 | =
Tema 1. Benenue JIP1,5; MP6,4,8; OK1,4,5,6; 3 1 2 2
[1P61,Ipy1;11K2.1;
Tema 2. Pa3BuTHe NOHSITHSA O YHCIIE JIP6;8,9; MP2;3,8,9; 0OK6,7,8,11; ITP62,
15 5 10 4 6
Mpy2;11K 1.2
Tema 3. KopHu, crenenu u gorapupmbl JIP5,9,1; MP1,3,4,7,9 ; 0K2,3,4,5,9;
I1P62 ; Ipy2 ; [1K1.2 42 14 28 13 15
Tema 4. IlpsiMble H  TUIOCKOCTH JIP1,5,12; MP1,2,6; OK1,4,6,9; TIPG6; 30 10 20 12 8
IIPOCTPAHCTBE MK2.1
Tema 5. Kombunaropuka JIP1,6,9; MP2,3,7,8,9;0K6,7,8,2;11P; 15 5 10 6 4
[py5; 11K4.3
Tema 6. KoopAuHAThI ¥ BEKTOPBI JIP5,9; MP1,4,9 ; OK2,4,5; T1P63 ; 27 9 18 10 6 2
[py3 ; [1K4.1
Tema 7. OCHOBBI TPUTOHOMETPUH JIP1,5,12;MP7,1,4; OK1,2,4,5,6; I1P63; 465 15,5 31 15 16
Mpy3; 11K4.1
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Tema 8. Oynkuuu u rpaduku

JIP8; MP7,8; OK1,3,6; [1P62 ; I1py2 ;

K12 27 9 18 10 8
Tema 9. MHOrOrpaHHUKHY U KpYTJIbIE TEa JIP1,9; MP3,7,4,9; OK2,4,5,9; TIP63; 36 12 24 12 12
[py3; 11K4.1
Temal(. Hauana MmaTeMaTH4eCKOro JIP5; MP1,4,7.,8; QK1,3,4,5,6; I1PG5; 39 13 26 16 10
aHaiIu3a [pyb; T1K4.3
Tema 11. MuTerpan u ero npuMeHeHUe JIP9; MP3,4,9; OK4,5,8; TIP68 ; I1py2;
[1K4.4; T1IK2.1 19,5 6,5 13 6 /
Tema 12. Dnementsl Teopun BepositHoctelt | JIP1,6; MP2,6,7,8; OK1,2,6,7; IIPG7 ;
. ) 15 5 10 6 4
M MaTEMATUYECKON CTATUCTHKH I[Ipy5 ; 1IK2.1
Tema 13. YpaBHEeHUs 1 HEpABEHCTBA JIP5,9,11; MP3,4,§,8; OK1,4,6,8;11P064; 36 12 24 8 14
IIpy4; [1K4.4
Bcero no qucuuminne 351 117 234 120 110




7. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYUEBHOU JEATEJBHOCTH
CTYAEHTOB

Copnepxanue o0yyeHus XapakTepuCcTHKA OCHOBHBIX BUI0B
AeATeJIbHOCTH CTY/IeHTOB
(Ha ypoBHe y4eOHBIX JelHCTBUH

Beenenue O3HaKOMJIEHHME C POJIbIO MAaTEMAaTUKH B HAYKE,
TEXHUKE, 3KOHOMUKE,
MH(POPMALIMOHHBIX TEXHOJIOTHX u

MPAKTUIECKOMN JEeSITeIbHOCTH.

OsHakoMJIEHHE C LeIIMH H  3ajJadyaMu
W3YYCHHS MaTEMaTHKHU TIPH

ocBoeHun crennaibHocreii CI1O

AJI'EBPA

Beimonnenne apupmeTnyeckux NEHCTBUN Hax

YHUCJIAMH, COYeTast

YCTHBIC U MUCbMEHHBIC PUEMBI.

Pa3BurHe nonsitus Haxoxnenue  npuONMKEHHBIX  3HAYCHHM
0 yucie BEJIMYMH W  IOTPEIIHOCTEN  BBIYMCICHHUI

(a0CONMIOTHON M OTHOCUTEIBHOW); CpaBHEHHE

YHCJIOBBIX BBIPAXKEHUH.

Haxoxnenue omubok B IpeoOpazoBaHUSAX H

BBIYUCIICHUSIX (OTHOCHUTCS KO BCEM ITyHKTaM

IPOrpaMMBbl)
O3HakOMJIEHME C TMOHSATHEM KOpHS N-i
CTETIEHH, CBOWCTBaMH paguKanoB U

IIpaBUJIaMU CPABHEHUS KOPHEH.

@opMyIMpOBaHUE OINpPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue u CpaBHEHHE
KOpHEH, BBINOJIHEHUE IIPUKUAKUA 3HAYCHUS

KOpPHS.

KopHnu, crenenu, jorapupmsol ITpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKECHH, coZiepKaIux paluKasl.
Beimonnenne  pacueroB  mo  Qopmynawm,
cofieprKaIm paKab, OCYILECTBIISIS
HE00X0IuMbIe MOJICTAHOBKHU "
peoOpa3oBaHuUs.

Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUH C
pagukanamu.  PemeHne — MppanmoOHaNIBHBIX
YPaBHEHUM.

O3HakoMJIECHME C TIOHATHEM CTEIEHH C
JIEHCTBUTENBHBIM I1I0KA3aTEIIEM.

Haxoxx/eHne 3Ha4ueHWil CTENEeHH, HMCHOJb3ys
pU HEOOXOTUMOCTH

MHCTPYMEHTAJIBHBIE CPEJCTBA. 3aIlMCHIBAHUE
KOpHA N-H CTENEHW B BHUJIE CTEINEHU C
IpOOHBIM  [OKa3zaTeJeM U HaoOOpoT.
DopMyMpoBaHUe CBOMCTB CTEIICHEN.
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Breiuncienne creneHed ¢ palMOHAIbHBIM
MOKa3aTeleM, BBITIOJIHEHUE MPUKUIKU
3HAYEHMUsI CTETIEHU, CPABHEHHE CTEIICHEH.
[IpeoOpa3oBaHue 4YUCIOBBIX U OYKBEHHBIX
BBIPKEHMI, COIEpKAIINX CTEIICHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeJIbHBIX
ypaBHeHUN. O3HAaKOMJIEHWE C INPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCIICHUU
CpelIHMX, JCJIEHHH OTpe3Ka B <«30JI0TOM
ceyeHUn». PerieHune mnpukiIagHbIX 3a1ad Ha
CJIOKHBIE IIPOLIEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIpasKeHH I

BreimmonHenue 1npeoOpa3oBaHM  BBIPAXKEHUI,
npuMeHeHue  (GopMysa,  CBS3aHHBIX  CO
CBOWCTBAMHM  CTENEHEH W  JIOTapu(]pMOB.
Onpenenenue 001acTU JOMYCTUMBIX 3HAUEHUI
JorapupMHUUECKOro  BhIpakeHUs. Pernenue
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC TOHATHSA

W3ydyeHne paguaHHOIO MeETOJa HN3MEPEHMUs
YIJIOB BpAIlEHH M HUX CBA3M C IPaJyCHOU
Mmepoil. M300pakeHue yrioB BpalleHUs Ha
OKPY’KHOCTH, COOTHECEHHE BEJIMYMHBI YIJIa C
ero  pacnojoxxeHueMmM.  DPopMyaupoBaHHE
OTIpeNIeICHNH TPUTOHOMETPUYECKUX (PYHKITHIA
JUIsl  YIJIOB  TIOBOPOTa M OCTPBIX  YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE
UX B3aMMOCBSI3H.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOKAECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB Ul BBIYUCICHUSA  3HAYCHUHN
TPUTOHOMETPUYECKUX (DYHKIUN MO OJHOW M3
HUX.

IIpeoGpa3oBanus mpocTeimmx
TPUTOHOMETPUYECKUX BhIPAKEHU I

Nzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: bopmyIbI CIIOXKCHMSI,
yZIBOEHUS, peoOpa3oBaHUs CYMMBI
TPUTOHOMETPUYECKHUX byHKIUI B

MIPOM3BEICHNE U TMPOU3BEIACHUS B CYMMYy H
IPUMEHEHWE TIPU  BBIUHCICHUM 3HAYCHMUS
TPUTOHOMETPUUECKOTO BBIPaXKECHUS U
YIPOILEHHUS €rO.

O3HakOMJIEHHE CO CBOMCTBAMH CUMMETpPUU
TOYEK Ha EAMHUYHOU

OKPYXHOCTHM U TpPHUMEHEHHE MX JUIsl BBIBOJAA
dbopmyn mpUBeICHHS

IIpocreiie TPUroHOMETPUYECKHE
YPaBHEHHUA U HEPABEHCTBA

Pemenne o bopmynam u
TPUTOHOMETPUUECKOMY KpPYTY IPOCTEMIINX
TPUTOHOMETPHUUECKHUX ypaBHEHUH.

[Ipumenenne OOMIMX METOJOB  pEIICHUS
ypaBHEHUW (MpUBEIEHHUE K JIMHEHHOMY,
KBaJpaTHOMY,  METOJ  PAa3JIOKEHHS  Ha
MHOXHUTEIHM, 3aMEHBbl MEPEeMEHHOW) TpH
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pEIIeHUH TPUTOHOMETPUUYECKUX ypaBHEHUH.

YMeHue oOTMedarh Ha Kpyre peuieHus
MPOCTEUTIINX TPUTOHOMETPHUYECKHIX
HEPABCHCTB
O3HakOMJICHME C  TIOHSATHEM  OOpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKIIHIA.

APKCHHYC, apKKOCHUHYC, ApKTaHTeHC unciaa | 3ydyeHue ornpezeeHni apKCHHYyCa,
apKKOCHHYCa, apKTaHTeHca qucia,
dbopMmynupoBaHUEe WX, H300pakeHHWE  Ha

CAVHUYHONU OKPYKHOCTH, INPUMEHEHHUE IIpU
pELICHNN ypaBHEHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenmpepLIBHOCTH
GyHkumMu

O3HakoMJICHUE C TIOHATHEM TIEPEMEHHOM,

npuMepamMu 3aBUCUMOCTEN MEXAY
nepeMeHHbIMU. (O3HaKOMJIEHHE C IOHSATHEM
rpaguka, OIpEIelieHue  MPUHAIICKHOCTH

Touku rpaduky ¢yakinuu. OnpenencHue Mo
dbopmyse mpocTerieil 3aBUCUMOCTH, BHIa €€
rpapuka. BeipaxkeHue 1o Qopmylsie OJHOM
nepeMeHHoi depe3 npyrue. O3HaKOMIICHHE C
omnpeneneHueM (QyHKIHH, (OPMYIUPOBAHHE
ero. Haxoxnenwe o0IacTH oOmpeneincHus u
o0nacTu 3HaUYeHUN PYHKINH

CBoiicTBa QyHKIUH.
I'paduyeckas unrepnperanus. Illpumepsl
(pyHKUMOHANBHBIX 3ABUCHMOCTEHN B
peajIbHBIX MPoLeccax U ABJICHUAX

O3HakoMJIEHHE C npuMepamMu
(YHKIIMOHAJIBHBIX 3aBHCUMOCTEH B pEalbHBIX

mporeccax M3 CMEXKHBIX  JUCLUILIMH.
O3HakoMIIEHHE c JI0Ka3aTeJIbHBIMU
pacCyXJIeHUSIMHU HEKOTOPBIX CBONCTB
JUHEHHOW M KBaJApaTUYHON  (QyHKUHMH,
MPOBEJECHNUE HACCIENOBAHUS JIMHEWHOM,

KyCOYHO-TMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUYHOM  (YHKLIMHA, TOCTPOCHHE UX
rpadukos. [Toctpoenue u urteHue

rpadukoB pyukuit. MiccnenoBanve QyHKIuM.
CocraBieHue BHUIOB (QYHKIUI 1O JaHHOMY
YCIIOBHIO, PEIICHUE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBanHuii  rpaduka
byHKINH.
N3yuenne moHATUS oOOpaTHOW  (yHKUHMH,

OlpeNeieHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (YHKIMH, HAXOXKJICHUE €€ 00IacTH
ornpezeneHus " obacTu 3HAYCHUH.
[Ipumenenne  cBOMCTB  GYHKUMH  TIpH
WCCIIC/IOBAaHUH YPaBHEHWH W PEIICHUW 3a/1ad
Ha SKcTpeMyM. O3HaKOMJIEHHE C TOHSATHEM
CIIOKHOU (DYHKIUU.

Breruncnenne — 3HaueHud — QyHKOMA 1O
3HAYEHUIO apryMeHTa. Onpenenenne
MOJIOKEHUST TOYKKM Ha Tpaduke 1O ee

KoopAMHaTaM M HaobopoT. Mcmonb3oBaHue
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CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynxknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnu

CBOMCTB (YHKIMHA JII CPAaBHEHHS 3HAYCHHMA
creneneit u  jorapudmos.  [loctpoenue
rpadUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢bynkuuid.  PemieHwe — moka3aTeNbHBIX |
jJorapu(MUUECKUX ypaBHEHUH W HEPaBEHCTB
110 U3BECTHBIM ajiropuTMaM. O3HaKOMIIEHHE C
MOHSATUEM  HENPEPBIBHOW  MEPUOAMYECKOU
¢byHkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, IOCTPOEHUE UX IpadrKOB.
O3HakOMJIEHME C IOHSITHEM TapMOHUYECKHUX
KojeOaHui W MpuUMEpaMd TapMOHUYECKUX
KoJIeOaHWH ISl  ONMMCAaHHWsS TPOIECCOB B
(bu3uKe U Apyrux 00JIaCTIX 3HAHMS.
O3HakOMJIEHME C [OHSTHEM  pa3pbIBHOU
nepuoandeckor (yHKuuu, GopmynupoBaHHe
CBOICTB TaHr€HCAa U KOTaHIEHCA, IOCTPOECHUE
UX TpaduKoB.

[Ipumenenue CBOWCTB byHKIUI TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIUH, pelieHuss TPUTOHOMETPUUYECKHUX
ypaBHeHwmii. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPUYECKUX byHKIUH u
ompejelieHue 1o rpadukaM HMX CBOMCTB.
Brimonnenue npeoOpa3oBanus rpaQKoOB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

O3HakOMJIEHME C  TOHSATUEM  YMCIOBOMU
MOCJIEeI0BATENbHOCTH, CIoco0aMH ee 3a/1aHus,
BBIYUCIICHHSIMH €€ YJICHOB.

O3HakoMJieHME €  TIOHATHEM  Ipejena
nocienoBarenbHOCTA.  O3HaKOMIIEHHE  C
BBIYUCIICHHUEM CYMMBI 0ECKOHEYHOI 0
YHUCIOBOTO psla HA TMPHUMEPE BBIYUCICHHS
CYMMBI 0eCKOHEYHO yOBIBaroIIEH
reOMETPHUECKON Mporpeccuu. Pemenne 3amaq
Ha IpUMeHeHHe (popMyIbl CyMMbI OECKOHEYHO
yOBIBAIOIIEH T€OMETPHUIECKOIN MPOrpecCcun

IIpousBoaHas U ee IpUMeEHEHUE

O3HakOMJICHHE C TOHSTHEM MPOU3BOIHOM.
Nzyuenue " dhopmynupoBaHue ee
MEXaHHYECKOTO M TE€OMETPHYECKOrO CMbICHA,
HN3YUCHUC aJIropuTMa BBIYHCIICHUS
MPOU3BOJHOM HAa TpPUMEpPE  BBIUYUCICHUS
MT'HOBEHHOM CKOPOCTH u YTIJIOBOTO
koad¢uimenta kacatenbHoil. CocraBieHue
YpaBHEGHHS KacaTelbHOW B OOIIeM BHJIE.

YcBoenne  mpaBwi  JuddepeHIpoBaHus,
TaOMUIBI  TPOM3BOJMHBIX  DJIEMEHTapHBIX
byHKUIHUH, pUMEHEeHHE e

muddepeHpoBaHUs (YHKIMMA, COCTaBICHUS
ypaBHeHUs KacareinbHOU. M3ydeHue TteopeM o
CBA3M CBOMCTB (YHKIIMM U TPOU3BOJIHOM,

27




dbopmynupoBka ux. [IpoBeneHue ¢ MOMOIIbIO
IIPOU3BOHOM VCCIIEJIOBAHMUS ¢byHKINY,
3alaHHONM  (OPMYJIOH. YCTAaHOBJICHHE CBS3H
CBOWMCTB (DYHKIIMM M TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TPOU3BOAHOW I  PELICHHUS
3aJady  Ha  HAaXOXJIEHUE  HauOOJBIIEro,
HAaUMEHBIIETO 3HAUYEHUS U Ha HAXOXKICHUE

IlepBooOpa3nasn
H MHTerpaJ

HKCTpEeMyMa
O3HakOMJICHHME C TIOHSATHEM HWHTErpajia u
epBOOOpPa3HOM. Nzyuenne MpaBUIIa

BBIUMCJICHHSI MEPBOOOPAa3HOW UM TEOpPEMBI
Herorona—JleitOuuna. Pemenune 3amay Ha
CBsI3b TIEpPBOOOpA3HOW H €€ MPOU3BOJHOM,
BBIYHMCIICHHE TepBOOOpa3HON A JaHHOM
¢bynkuuu. Pemenuwe 3amady Ha NPUMEHEHHE
WHTErpajia Uil BBIYMCICHHUS (U3HUYECKUX
BEJIMYUH U IUIOMageu

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUS H CHCTEMbI YPABHEHU
HepaBeHcTBa U cCHCTEMbI HEPABEHCTB C
ABYMS IIepeMEHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJCHUSIMH O
KOPHSIX anredpandecKux ypaBHEHUH,
MNOHATUSIMM ~ MCCIIEIOBAaHUSA  YPaBHEHUH W
cucteM  ypaBHeHHMil. M3yueHue  Teopuu

PaBHOCUIIBHOCTH YpaBHEHUH 51 ee
npuMeHeHus. lloBTopeHue 3amucu pelIeHUs
CTaHJAPTHBIX YpaBHEHUH, IIPUEMOB
npeoOpa3oBaHusl YpaBHEHHM AJs1 CBEACHUS K
CTaHJAPTHOMY YPaBHEHUIO. Pemenne
palMOHAIbHBIX, UPPALMOHAIIBHBIX,

MOKa3aTelIbHBIX M TPUTOHOMETPUUYECKUX
YPaBHEHUH U CUCTEM.

Hcnonp3oBaHne  CBOWCTB M rpadukos
byHKUIMI JUISt peleHus YpaBHEHUM.
[ToBTOpEHNE OCHOBHBIX IPUEMOB PpELICHUS
cucrteM. Pemienue ypaBHEHHMI ¢ IPUMEHEHUEM
BCEX NPUEMOB (Pa3lIOKEHUS HAa MHOXKHUTEIH,
BBEJICHUSI HOBBIX HEU3BECTHBIX, MOJCTAHOBKH,
rpau4IecKoro MeTo1a).

Pemenne cuctem ypaBHEHHH C NPUMEHEHHEM
Pa3IMYHBIX CITOCOOOB.

O3nakomiieHMe ¢ OOIIMMH  BONPOCAMH
pellleHrsT HEpaBeHCTB U  HUCIOJb30BaHUE
CBOWCTB M TrpaduKoB (PYHKIMNA TpPU peIIeHUH
HEPABEHCTB.

Pemenne HEpaBEHCTB M CUCTEM HEPABEHCTB C
MPUMEHEHHUEM Pa3IMYHBIX CIIOCOOO0B.
IIpuMeHeHHEe MaTEMAaTHUYECKUX METOAOB IS
pellleHusT  CoJep)KaTelbHBIX  33Jady U3
pa3NUYHBIX O0JacTe HayKu M MIPaKTUKH.
WuTepnpeTrpoBaHue pe3yabTaTOB C y4YETOM
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\ peanbHbIX OTPAaHUYCHUIN

3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEM U CTATUCTHKH

W3yuenne mpaBuiga  KOMOMHATOPUKH |
IPUMEHEHUE TPU PELICHUH KOMOMHATOPHBIX
3ajau. PemieHne KOMOMHATOpHBIX 33134
METO/IOM Iepedopa U MO MPABHITY YMHOXKEHUS.
O3HaKOMJICHHE C MTOHITUSAMU KOMOWHATOPHKH:

pa3MeIleHUsIMH, COUYETAHUIIMH,
OcHoBHbIE MOHATHSI KOMOMHATOPUKH nepecTaHoBKaMu U ¢GopMylaMu s UX
BBIYHMCIICHHUS.

OObsicHeHne W TpuMeHeHue GopMyT s
BBIUMCJICHHSI Pa3MEIIEHUH, TEPEeCTAaHOBOK M

COYETaHUN npu peleHumn 3a7ad4.
O3Hakomiienue ¢ OwmHOMOM HproroHa u
TPEYTrOJIbHUKOM ITackans. Pemenue

MPaKTUYECKUX 3aJa4 C  HCIOJIb30BAHHEM
MOHSTHI U IPaBUJI KOMOMHATOPUKH

N3yuenue KJIaCCUYECKOI'0 ONpeAcIICHUS
BEPOATHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI
DJ1eMeHThI TEOPUH BEPOSITHOCTEH 0 CyMMme BeposTHocTed. PaccMmorpenue
MPUMEPOB BBIYHCIICHUS BEPOATHOCTEH.
Pemenue 3a1a4 Ha BBIYMCIIEHUE BEPOATHOCTEN
COOBITHI

O3HakOMJIEHHE C INPEJICTABICHUEM YHCIOBBIX
IIpencraBaenue faHHbIX (TA0IMLBI, JIAHHBIX U UX XapaKTEPUCTUKAMHU.

AUarpaMMmsl, rpaguKH) Pemrenne mpakTudeckux 3amad Ha 0O0pabOTKy
YUCJIOBBIX  JaHHBIX, BBIYHCIICHHE  HX
XapaKTEPUCTHUK

I'EOMETPUA

@opMyJIMpOBKA U IIPUBEJECHUE J10KA3aTEIbCTB
MIPU3HAKOB B3aUMHOI'O PACIIOJIOKEHUS MPSAMBIX
U IUI0cKocTel. Pacro3HaBanue Ha deprexax H
MOJECIIAX pPa3iIUYHBIX CIIYy4aeB B3aUMHOIO
IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE pacnoJIOKEHUusT NpAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.
@opMyJIMPOBAaHUE ONPEIEICHUM, IPU3HAKOB U
CBOMCTB IapaJUIEIbHbIX U NEPICHAUKYIIAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX

yriIoB.  BblogHEeHHWE  IMOCTPOEHMS  YIJIOB
MEXIy HpPSAMBIMH, MNPSAMOH M IUIOCKOCTBIO,
MEXIYy IUIOCKOCTSAMU II0 ONHUCAaHUIO W
pacno3HaBaHUE UX Ha MOJAECIIAX.

IIpumeHeHue IIPU3HAKOB 51 CBONCTB
pPacHoJIOKEHUsT NPSAMBIX M IUIOCKOCTEHW IIpH
pemieHnH 3a1a4. M3o00paxkeHne Ha pUCYHKaxX U
KOHCTPYHPOBaHUE Ha MOJEIISIX
NEPIEHAUKYJIAPOB U HAKJIOHHBIX K IIJIOCKOCTH,
NPSIMBIX, NApPAJIENbHBIX IUIOCKOCTEH, YIJIOB
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MEXy MPSMOM U MJIOCKOCThIO U 000OCHOBaHHE
noctpoeHus. Pemienue 3anay Ha BBIYHMCICHUE
reoMeTpuyeckux  BenuuuH.  OmnuchiBaHHe
pacCTOSsIHUSL OT TOYKM JIO IUIOCKOCTH, OT
OPSIMON 710 TIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXy CKPEIIMBAIOIIUMUCS MPSIMbBIMU,

MEXIy  MpPOU3BOJIBHBIMH  (QUTypamMH B

MPOCTPAHCTBE. DopmyJIMpOBAHUE 51
JIOKa3bIBaHUE OCHOBHBIX TEOpEM 0
PaCCTOSIHUAX (Teopem CYLIECTBOBAaHU,

cBoiicTBa). M3o0pakeHHME Ha YepTexax H
MOJIETISIX PacCTOSTHUS U OOOCHOBAHUE

CBOHUX CYXICHUU. Onpenenenue u
BBIYUCIICHHE PACCTOSHUM B IPOCTPAHCTBE.
[Ipumenenue Gopmys U TEOpEM TUTAHUMETPHUH
oast pemeHust  3amad.  O3HaKOMIIGHHE €
MOHSTHEM MAPAJJICIBHOIO MPOSKTUPOBAHUS U
ero corictBamu. DopMyIupoBaHUE TEOPEMBI O
IUIOIIA U OpPTOTOHAIBHOMN MIPOCKIIUU
MHOroyrojbHuka. lIpuMeHeHune Tteopuu s
000CHOBaHHUS TOCTPOEHUM U BBIYUCICHUM.
ApryMEHTUPOBAHHE CBOMX CYXACHUH O
B3aUMHOM PaCIIOJIOKEHUU TPOCTPAHCTBEHHBIX

¢uryp

MHOrorpaHHUKHU

OnucaHue W XapakTepUCTHUKA Pa3IMYHBIX
BHJIOB MHOI'OTPaHHUKOB, IIEPEYUCIICHHE MX
AJIEMEHTOB M CBOWCTB.  M3o0paxeHue
MHOT'OIPAHHUKOB M BBIITOJIHEHUE ITOCTPOCHHUS
Ha n300paskeHUsIX u MOJETAX
MHOTOTPAHHUKOB. BBIUMCIIEHHE  JIMHEHWHBIX
3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMEeHTUPOBAHUE CBOUX
cyxnaeHuil. XapakTepucTUKa U H300pakeHue
ce4yeHus, pa3BEPTKH MHOTOT'PAHHUKOB,
BBIYMCIICHUE ILIOIIAIEH IOBEPXHOCTEM.
[Toctpoenne mpocredinx ceueHUil KyoOa,
npu3Mbl, upamuabl. [Ipumenenue ¢GakToB u
CBEICHUM 13 NuaHuMeTpuu. O3HaKOMIIEHHUE C
BUJAaMU  CUMMETPHI B  MPOCTPAHCTBE,
dbopMynUpOBaHUE OIpEJETIeHUl M CBOMCTB.
XapakTepUCTHKAa CUMMETPUH TEJ BPAIlCHUS U
MHOTOIDAaHHUKOB.  I[IpumeHeHue  CBOMCTB
CHUMMETPUU pu penmeHun 3a/1a4.
Hcnonb3oBanue mpuoOpeTeHHBIX 3HAHUNA JUIS
WCCIIE0BAHUS M MOJIEIMPOBAHUS HECIOKHBIX
3az1ay. N3o6pakenue OCHOBHBIX
MHOT'OIPAHHUKOB U BBINIOJIHEHWE PUCYHKOB I10
YCJIOBHUSIM 3a/1a4

O3HakomJIeHME C BHUJAMU TeJl BpaIlECHUS,
dhopMyTUpPOBaHUE WX OMPENETIEHUN U CBOWCTB.
@opMyJIMPOBAHUE TEOPEM O CEUYECHUU IIapa
IJIOCKOCTBIO M IUIOCKOCTH, KacaTeIbHOM K
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TeJsia 1 MOBEPXHOCTH BpallleHUA

chepe. XapakTepuCcTHKa U H300paKEHUE TEI
BpallleHusl, UX Pa3BEpPTKH, ceueHus. Pemienue
3aJja4 Ha IMOCTPOCHHME CEUYECHUI, BBIUMCICHHE
JUIMH,  pPAacCTOSIHUW,  YIVIOB,  IUIOLIAJACH.
[IpoBeneHne AoKa3aTeNbHBIX PACCYXKIACHHIM
P PEILLICHUH 3a/1a4.

[Ipumenenue  CBOMCTB  CUMMETPUM  TIPHU
pelieHuy  3aJad = Ha  Tela  BpalleHHs,
KoMOMHamio Teia. M300paxeHne OCHOBHBIX
KPYIJIBIX T€l M BBINOJHEHUE PHUCYHKAa IO
YCIIOBUIO 3aJ1a4H

HN3mepenus B reomeTpuu

O3HakoOMJIEHHE C MOHATHUAMH IUIOLIAAA U
00BbeMa, aKCUOMaMHU M CBOMCTBAMHU.
Pemenue 3amay Ha BBRIYHCICHHE IIOMIAACH

IIJIOCKUX ¢buryp c MIPUMEHEHUEM
COOTBEeTCTBYIOIMX (opMyn u ¢akToB u3
IJITAHUMETPUH. N3yuenue TEOpeEM 0

BBIYUCIICHUH O00BEMOB  IPOCTPAHCTBEHHBIX
TeN, pellieHue 3a/1ad Ha MpuMeHeHue (Gpopmyi
BEIUUCIICHHSI 00beMOB. V3ydenne dhopMyin s
BBIUMCIICHHUS riomaaen MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TEJ BPAICHUS.
O3HakoOMJIEGHME C METOJOM  BBIYMCICHUS
Iomaau TOBEpXHOCTH cdeprl. Permenwue
3a]1a4 Ha BBIYMCIICHHUE TUIOMIAIeH TTOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJIEeHME C  IOHATHEM  BEKTOpA.
N3yuenue nekapToBOW CHUCTEMBI KOOPJMHAT B
MPOCTPAHCTBE, TIOCTPOEHUE MO 3aJaHHBIM
KOOpJAUHATAM TOYEK u IJTIOCKOCTE,
HaxoKJIeHne KoopauHat Touek HaxoxneHwue
YpaBHEHUN OKPY>KHOCTH, C(Eephl, MIOCKOCTH.
Boluncnenue paccTossHU MEXy TOUKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

IIPOCTPAHCTBE, IIpaBUII HAaxO0JICHUs
KOOPJHMHAT BEKTOpa B IPOCTPAHCTBE, MPABUII
JIEHCTBUN c BEKTOPaMH, 3aJJaHHBIMU

KoopauHaramu. IIpuMeHeHHe Teopuu IpU
pelIeHuy 3a1ad Ha JEHUCTBHUS C BEKTOPAMH.
N3yuenue CKaIIIPHOTO IIPOU3BECHUS
BEKTOPOB, BEKTOPHOTO YpPAaBHEHUS NPSIMOUN H
miockoctu.  lIpumenenune  teopun  1pu
pelIeHnn 3aJa4 Ha JEHUCTBHUS C BEKTOPAMH,
KOOPJAHMHATHBIA METOJ, IPUMEHEHHUE

BEKTOPOB JUIsl BBIYMCIICHHS BEIWYHMH YIJIOB U
PacCTOSIHUM. O3zHakoMJIEHHE c
JIOKA3aTeNbCTBAMA TEOPEM CTEPEOMETPHH O
B3aUMHOM  paCIOJIOKEHUU  TPSIMBIX U
IUIOCKOCTEM C MCIOJIb30BAHUEM BEKTOPOB
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8. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE PABOYEM ITPOT'PAMMBI YUEBHOM
JANCHUIIVIMHBI OY A.1.05. <MATEMATHUKA»

Jnst ocBoeHust paboueit mnporpammbl yueOHOM mucuuminabsl OV J[.m.05.
«MaremaTtka» B TEXHUKYME HUMeeTcs Yy4deOHbIM kabuHer «MareMaTuku», B
KOTOPOM MMEETCsl CBOOOAHBIN A0cTyn B HTEpHET BO BpeMsi y4eOHOTO 3aHSATHS U
B [IE€pUOJ] BHEYUEOHOU AEATEILHOCTH 00YUYaIOIINXCS.

[Tomemenne  kabuHeTa  COOTBETCTBYeT  TpeOoBanusiM  CaHHUTapHO-
AMUAEMHUOJIOTHYECKUX mpaBwil UM HopMmatuBoB (CanlluH 2.4.2 Ne 1178-02 ¢
m3MeHeHusiMu o7  29.12.2008r) u oOCHAIIEHO THUIOBBIM O00OPYJAOBaHUEM,
yKa3aHHBIM B HACTOSIIIMX TpeOOBAaHUAX, B TOM 4YHUCIE CHEHHAIU3UPOBAHHON
y4eOHON MeOenbl0 W cpeAcTBaMU OOy4YeHUSs, JOCTATOYHBIMU JUISl BBITIOJHEHUS
TpeOOBaHMI K YPOBHIO MOATOTOBKUA 00YYaIOITUXCS.

B cocTaB y4eOHO-METOAMUECKOTO U MaTEPUAIbHO-TEXHUYECKOT0 00ecTeueHus
nporpaMmbl yueoHou nuctuiminabl OY 1.11.05. «MaTtemaTtrka» BXOASAT:

1. MHOTOMYHKIIMOHATBHBIN KOMIUIEKC TIPEToIaBaTelIs;

2. METOAMYECKUE MaTepHasibl i1 JUCTAHIIMOHHOTO OOyYeHHs Ha OO0JIa4HOM

XpaHuwiInIe (Mpe3eHTal, KOHCIIEKThI, MATepHAJIbI IO TECTAaM, BUICOYPOKH);

3. HarsIIHbIE TOCOOMS: KOMIUIEKTHI M3 38 y4eOHbIX TabOmmm, 11 y4eOHBIX
CTEH/IOB,;

4. "HPOPMALIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

5. SKpaHHO-3BYKOBBIE MOCOOUS;

6. KOMIUIEKT TEXHHYECKOW JTOKYMEHTAIMH, B TOM YHCJIC ITacIiopTa Ha CPeIcTBa
OOy4eHMsI, HHCTPYKIIMHU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE O€30MaCHOCTH;

7. OubIMOTCUHBIN POHI.

B 6ubnuoteunsiit GoHT BXOAAT YICOHUKH, YIEOHO-METOANYECKIUE KOMIICKTHI
(YMK), obecrieunBaromiyie OCBOCHHE WHTETPUPOBAHHOW yUE€OHOW TUCIUTIIHMHBI
OV/.n.05. «Maremaruka», pEKOMEHJIOBaHHbIC WJIM JOMNYIICHHbIC  JJIs
UCIIOJIb30BaHUs B TEXHHUKYME.
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9. OCHOBHBIE HCTOYHUKU U JIUTEPATYPA
OcHOBHBIE MEeYaTHBIE U31AHUSA

. bammako M.M. Marematuka: yaeOHUK JI CTY/I. YIPEKJICHUM cpel. mpod.
obpazoBanus. — M., 2017.
. bammako M.M. MaTtematuka. 3agauyHuk: yueO. mocoOue s CTyI.
yapexJIeHUH cpe. mpod. odpazoBanus. — M., 2017.

OcHOBHBIE JIEKTPOHHbIE U3IaHUS
. Bawmaxos M. . Matematuka. DIEeKTPOHHBIN y4e0.-MEeTO . KOMIUIEKC ISt
CTYI. yupexaeHui cpea. npod. oopazoBanus. — M., 2018.
. bammakoB M.M. MaremaTtuka. 3amadyHuk: yuyeO. mocodbue s CTYy/I.
yupexeHuit cpes. mpod. oobpazoBanus. — M., 2015.

JlonoiHUTEIbHbIE MCTOYHUKHU

. Artanacsan JI.C., ByryzoB B.®., Kagomues C.b. u ap. Marematuka: anredpa
U Hayana maremaTudeckoro ananmuza. ['eomerpus. ['eomerpus (6a30BbIil U
yrayonennsiit ypoBuu). 10—11 kimaccel. — M., 2017.
. Kommoropos A.H., A6pamoB A.M., Jdynuuusin FO.II. u ap. Anrebpa u
Hayajia aHaiauza: Yueo. qiag 10-11 xi. - M., 2014.
. I'puroppeB C.I'., HMBomrmna C.B. Maremartuka : y4eOHHK JJid CTY/I.
oOpasoBar. yupexaeHui cpes. mpod. oopazoBanus. — M., 2014.
. boromonor H.B., Camoiinenko I1.M. Marematuka: yueOnuk st CITIO —M.
: U3narensctBo FOpaiit, 2018
. bammakos ~ M.M. Maremaruka. COopHMK  3amady  NpodUIbHOU
HaIMpaBJICHHOCTH: yueO. mocobue i CTyA. YUpexAeHud cpen. mpod.
oOpazoBanus. — M., 2013.

HNHuTepHeT-pecypchl U 3JIEKTPOHHbBIE KYPHAJIBI

. www.fcior.edu.ru (MadopmanioHHbIe, TPEHUPOBOYHBIE W KOHTPOJIbHbBIC
MaTepualbl).

.- www.school-collection.edu.ru (Emunas KOJUICKITAN U POBBIX
00pa3oBaTeNbHBIX PECYPCOB).

http://www.math.ru Marepuansl mo maremMaTtuke B EIWHONW KoOJUIEKIIUH
1u(pOoBBIX 00pa30BaATEIBLHBIX PECYPCOB

. http://www.bymath.net I"'azeta «Maremartuka» M3narenbckoro qoma
«ITepBoe ceHTAOps»

. http://eqworld.ipmnet.ru Hayuno-nonysnspHsiii puznko-maTeMaTuuecKui
KypHas «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTenbHBII
MareMaThdecku caut Exponenta.ru

. http://www.olimpiada.ru MaTematuueckue OJIMMITHAA/IbI U OJIUMITHATHBIC
3a/1auu
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