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Pabouas nporpamMma yuyeOHOW AMCHMIUIMHBI «MartemaTrka» pa3paboTaHa B
coOoTBeTCTBHH ¢ DefepanbHbIM rOCYJapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM
cpeaHero mpodeccuoHaabHOTO oOOpaszoBaHus 1o cneunuanbHoctu  23.02.07
«Texnuyeckoe 0OCIYKMBaHWE M PEMOHT JBUTraTEJEd, CUCTEM M arperaros
aBTomMoOuieit», yreepxkaeHHoro [Ipukazom MunuctepcTsa o0pa3oBaHusi U HAyKu
Poccum or 09.12.2016r. Ne 1568, ®enepanbHbIM TOCYAapCTBEHHBIM
o0Opa3oBaTeIbHBIM CTAHJIAPTOM CPEIHEro 00IIero oOpa3zoBaHUs, YTBEPKIECHHOTO
[Ipukazom MunuctepcTBoM oOpazoBanHusi U Hayku Poccum ot 17.05.2012 r. Ne
413 (pen. Ilpukazom MunucrepctBa oopa3zoBanus u Hayku Poccun ot 12.08.2022
r. Ne 732), npumepHoii mporpammoii 00IIeo0pa3oBaTeIbLHON  y4eOHOM
IUCIUIUIMHBL  «MaTteMatuka», sl NpPOQPECCHOHANBHBIX  00pa30BaTEIbHBIX
opraHu3anui, peKkoMeHa10BaHHOW DeepalbHbIM TOCYIapCTBEHHBIM OIOIKETHBIM
o0pa3oBaTeIbHBIM  YUYPEXKACHUEM  JIOMOJHUTEIBHOTO  MpOo(hEeCcCCHOHATBLHOTO
oOpa3zoBanus «MHCTUTYT pa3BUTHA MNPO(PECCHOHANBLHOTO O00pa3oBaHUsA» OT
30.11.2022 r. npotokon Ne_14 u PexomeHmanusMu 1Mo OpraHU3allud MOJYYCHUS
cpenHero ob6miero o00pa3oBaHMs B Ipeaeraax OCBOCGHHS 00pa3oBaTeNIbHBIX
OporpaMMm cpefHero npodeccuoHadbHOTO o0pa3oBaHUs Ha 0a3e OCHOBHOIO
obmrero oOpasoBanusi (muckMo JlemapTrameHTa TOCYAapCTBEHHOW TOJIMTUKU B
chepe cpenHero mnpodeccuoHaIbHOrO 00pa3oBaHus H  MPO(HECCHOHATBLHOTO
o0yuenust Munucrepcrsa npoceemetuss Poccun ot 01.03.2023 r. Ne 05-592).

CocraBuTenb: mpenoaaBaTeab Kadeapsl 0011eo0pa3oBaTeIbHBIX JTUCIUILIUH
Cenenkas /1. O.
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1. MACIOPT IPOT'PAMMBI YYEBHOU JUCIIUIJIMHBI

MaremMaTuka

1.1. Ob61acTh NPpUMeEHEHHUsI TPOrPaAMMbI
[Iporpamma  y4eOHOM  JUCUMIUIMHBI ~ SIBJISIETCS  YaCThIO  MPOTPAMMBI
MIOATOTOBKHU CIENUAINCTOB cpefaHero 3BeHa B coorBeTcTBun ¢ PI'OC CIIO mo
CHEeUaIbHOCTU
23.02.07 «Texunuyeckoe oOCIyKMBaHUE U PEMOHT JABUTATENIeH, CUCTEM U
arperaToB aBTOMOOHICH»

1.2. MecTo AMCHMILIMHBI B CTPYKTYpe IPOrpaMMbl MOJITOTOBKH CIELHUATUCTOB
CPEIHETO 3BEHA
UMEET MEXIPEIMETHYI0 CBS3b C JHUCHUILNIMHAMU 0011€00pa3oBaTeIbHOIO U

HpO(l)CCCI/IOHaHBHOFO OHUKJIA, a TaKXEC MCKIUCTUTIUIMHAPHBIMHA KypCaMu

npodeccuoHaIbHOTO IUKJIA.

1.3. Hean u 3agaum AUCHMILUIMHBI — TPpeOOBaHMS K pe3yibTaTaM OCBOEHUSA
AUCUMILTHHBI .
1.3.1. llean v 3aga4y JTUCHUILIMHBI
Heau: ocBoeHHe OOYYAIOMIMMHCS  COAEpKAaHMSI  y4eOHOM  JTUCHUIUIMHBI
«MareMatuka» W JOCTI)KEHHE pE3yJbTaTOB €€ HU3YYCHHs] B COOTBETCTBHH C
tpeboBanusiMu PI'OC COO c yderoM mnpodecCHOHAIBHOM HaIpPaBIEHHOCTH
dI'OC CIIO.
3apaum:

— ¢hopMHpOBATH MPEJCTABICHUS O COIMAIBHBIX, KYIbTYPHBIX U UCTOPUUYECKUX

(akTopax CTaHOBJICHHUS MAaTEMATUKH;

— ¢hOopMHPOBATH OCHOBBI JIOTHUECKOT0, AJITOPUTMUYECKOTO U MATEMATUYECKOTO

MBIIILICHHUS,

— ¢dopMHpOBaTH YMEHHUS TPUMEHSATH TOJyYCHHBIE 3HAHUS TPU PEHICHUHU
Pa3TUYHBIX 3371a4, B TOM YHCIIe TPO(ECCHOHATBHBIX;

— ¢opMHpOBATH TPENCTABICHUS O MAaTEMAaTHUKE KaK YacTH OOIIeYeTIOBEYECKOMN
KyJbTYpPbl, YHUBEPCAIHHOM $3bIKE€ HAyKH, MO3BOJISIIOIIEM OMMCHIBATH M H3Yy4aTb

PCaJIbHBIC IIPOLUCCCHI U ABJICHUS.




1.3.2. llnanupyembie pe3yabTAThI 0CBOeHHMS 00111€00pa30oBaTeIbHON JMCUMILVINHBI B cooTBeTcTBUM ¢ PI'OC CIIO

u Ha ocHOBe PI'OC COO

Koax n HammeHnoBanue
(popmupyembIx
KOMIIeTEeH I

Iliianupyembie pe3yJabTaTbl OCBOCHUS TUCHUIIMHBI

OO01mue

JucuMnianHapHbie

OK 1. Beioupatsp
CIOCO0BI peleHns
3aga4
npogeccuoHaANbLHON
AeATeJIbHOCTH
NPUMEHHUTEJbHO K
Pa3INYHbIM
KOHTEKCTaM

JIP 24. roToBHOCTH K TpYAY,
MacTepCTBa, TPYAOII00HeE;

JIP  25. TrOoTOBHOCTH K  aKTUBHOM
TEXHOJIOTUYECKOM M COUMAJbHOM  HampaBJIEHHOCTH;
CIIocOOHOCTH WHULIAAPOBATH, TJIAHUPOBATh "
CaMOCTOSTEIHHO BHITIONHSITH TAKYIO JAESITEIbHOCT;

JIP 26. unTepec K pa3nu4HbIM chepaMm npodeccuoHaIbHON
JeSITETbHOCTH.

OCO3HAaHUC I CHHOCTHU

JACATCIIBHOCTHU

MP 01. CaMOCTOSATEIBHO dbopmynupoBaTh "
aKTyaJIu3upoBaTh npobiiemy, paccMaTpuBaTh ee
BCECTOPOHHE;

MP 02. ycranaBimuMBaTh CYIIECTBEHHBIM TPHU3HAK WIIH
OCHOBAHWUS JIJIs1 CPAaBHEHUS, KJITaCCU(UKAIUN U 000OIIICHHUS;
MP 03. omnpeaensTh Mend JeATEILHOCTH, 3a/1aBaTh
MapaMmeTpsl U KPUTEPUH UX JTOCTUKECHMUS;

MP 04. BBIIBISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B
paccMaTpUBAEMBbIX SIBICHHUSIX;

MP 06. BHOCUTh KOPPEKTHUBHI B JI€STEIHHOCTh, OLEHUBATH
COOTBETCTBHE PE3Y/IbTATOB OLICHUBATh pHUCKa
MOCIIEICTBUNA JESITETbHOCTH;

MP 08. pa3BuBaTh KpeaTHBHOE MBIIIJICHUE MPH pEIICHHE
KHU3HEHHBIX MPOOJIEM;

MP 09. BiageTh HaBBIKAMH Y4€OHO-HCCIICIOBATEILCKOW U
MIPOEKTHOM HaBbIKAMH  pa3pelIeHUs

LeJIsX,

JCATCIIbHOCTH,

[1P6.1. Bmagenwe MeToAaMM OKa3aTeNbCTB, aJrOPUTMaMHU
pelieHus 3ajaad, yMmeHue (QOpMyIUpOBaTh ONpeAeseHus,
AKCUOMBI M TEOPEMBI, MNPUMEHATh UX, HPOBOJIUTH
JIOKA3aTEIbHBIE PACCYXKICHUS B XOZE PELICHUS 3314,

[1P6.2. ymeHnue omepupoBaTh IMOHSATHSAMH: CTENEHb YHCIA,
jorapudm yucia; yMEHHE BBIIOIHATH BHIUMCIICHUE 3HAYCHUI
U TpeoOpa3oBaHMs  BBIPQKEHHH CO  CTEMEHAMH U

norapudmamMu, TpeoOpa3oBaHUS  JIPOOHO-PAMOHATBHBIX
BBIPAKCHHUI;

I1P6.3. ymeHue omepupoBaTh IMOHSATHSAMH: paIlMiOHAIbHBIC,
UppanroHaIbHbIE, MIOKa3aTeNIbHBIE, CTETICHHBIE,
jgorapuMuyeckue, TPUTOHOMETPHYECKHE YypaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI,

[1P6.4. ymeHuwe omepupoBaTh MOHATHAMH:  (DYHKIHS,
HenpepbhiBHAsS (QYHKIHS, IPOU3BOIHAS, TepBooOpa3Hasi,

OIpENIEICHHBI MHTErpall; yMEHUE HAXOIUTh MPOU3BOAHBIE
3JIEMEHTapHBIX byHKITHIA, UCIOJIb3Ys CIPaBOYHbIE
MaTepHaibl; UCCIEOBaTh B MPOCTEHIINX CIydasx (QYHKIUH
Ha MOHOTOHHOCTb, HaXOJWUTh HAWOONbIINE W HaMMEHBIINE
3Ha4eHUs (YHKUMN; CTPOUTh TpapUKd MHOTOYJICHOB C
UCIOJb30BAaHMEM  ammapaTa MaTEeMaTHMYeCKOro aHalu3a;
INPUMEHATH IPOU3BOJHYIO IIPU PELICHUH 33/1a4 Ha JBH)KEHUE,;
peaTh MpaKTUKO-OpUEHTUPOBAHHBIE 3a/1a4l Ha HAanOOJIbIINe
Y HaUMEHbUINE 3HAYCHHS, HA HaXOXIECHUE MMYTH, CKOPOCTH U
YCKOpEHUS;

[1P0.5. ymeHue onepupoBaTh MOHATHAMH: paldOHAIbHAS




npooiem,
MP 14. BbIABIATH NPUYMHHO-CICACTBEHHBIE CBS3U H
AKTYaJIM3UpPOBaTh 3aaavy, BbIABUI'aTh TUIIOTE3Y (&

pelIeHNs], HAaXOAUTh apryMEHTHI JUIsl JOKA3aTeIbCTBA CBOMX
YTBEpXKIECHUH, 3a1aBaTh IapAMETPbl U KPUTEPUH PELICHHUS;
MP 15. ananu3upoBaTh IOJYYEHHbIE B XOJ€ pELICHHUs

3amaud,  pe3yabTaThl, KPUTHYECKH  OICHHBATh  MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

MP 18. ymeTp mepeHOCHTh 3HAHHS B IO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIaCTH JKU3HEAEATEIbHOCTH;

MP 19. yMmerp MHTErpupoOBaTh 3HAHHUS W3 pPa3HbIX
TIPeIMETHBIX 00JIaCTel;

MP 20. BbIIBUTaTh HOBBIE HJIEH, IPEJIaraTh OpUTHHAIBHBIE
MOJIXOJI€ M PELICHHUs, U CIIOCOOHOCTh MX HCIOJIBb30BAHUS B

II03HABATEJIBHON ¥ COLUAIIBHOM IIPAKTHKE.

byHkuMs, ToKazaTenbHas (QYHKLIMS, CTENeHHas (QYHKIIHS,
norapudmMuyeckas byHKIMS, TPUTOHOMETPUYECKHUE
byHkuuHu, oOpaTHOe (PYHKUMHU; yYMEHHE CTPOUTH TIpaduxu
M3YYEHHBIX (YHKUUN, UCTIONB30BaTh TpaQuKu MPU U3Y4ECHUU
IIPOLIECCOB U 3aBUCUMOCTEH, NPH peIeHUH 3aJad U3 APYIUx
yueOHBIX TIPEIMETOB M 3334 U3 PeaJbHON KU3HU; BBIPAXKATh
dbopmMynamMu 3aBUCUMOCTH MEKy BETUUMHAMU;

[1P6.6. ymenue pemaTh TEKCTOBbIE 33Ja4l Pa3HBIX THIOB (B
TOM 4YHCII€ Ha TPOIEHTHI, TOMU M YacTH, HA JBUKCHHE,
paboTy, CTOMMOCTh TOBApOB M YCJIYr, HAJIOTH, 33Ja4d M3
o0acTv ynpaBlieHUS] TUYHBIMU U CEMEHHBIMU (PUHAHCAMHU);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHHWS, HEPABEHCTBA M HX
CHCTEMBl 110 YCJIOBHIO 3aJlaud, HCCIEI0BATh IOJY4EeHHOE
pelleHne 1 OIIEHUBATh MPaBI0N0I00HOCTh PE3yIbTATOB;
[1P6.7. ymeHnme omepupoBaTh IOHATUSAMH.  CpelHEe
apupmeTnyeckoe, MeauaHa, HauOoJbllee M HaMMEHbIIEe
3HAYEHUs, pa3Max, AUCIEpPCHs, CTaHJApTHOE OTKIOHEHUE
YHCIOBOr0 Habopa, yMEHHE W3BIIEKaTh, WHTEPIPETHPOBATH
uH(pOpMaIMIO,  TpeACTaBIeHHYIO B  Tabimumax, Ha
qrarpammax, rpa@ukax, OTpakarollyl0 CBOWCTBA pPEATbHBIX
IPOLIECCOB W SIBJICHUN; NPEACTaBIATh HWHPOPMALUIO C
MOMOIITBIO TabIHIL u Marpamm; HCCIIeIOBaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCJIE C NPUMEHEHHEM
rpadUuecKuX METO/IOB U AJIEKTPOHHBIX CPE/ICTB;

I1P6.8. ymeHnue ornepupoBaTh MOHATHIMH: CIYIalHBIA OIBIT
U CIIydailHOe COOBITHE, BEPOSTHOCTH CIYyYaWHOTO COOBITHS;
YMEHHE BBIYHCIATH BEPOATHOCTH C  HCIIOJIb30BAHHUEM
rpadM4ecKuX METOJOB; MPUMEHATh (OPMYJBI CIOXKEHHS U
YMHOXXEHHSI BEpOSTHOCTEH, KOMOWHATOpHBIE (aKTHl U
dopMynBl TIpU pelIeHUH 3a7ad; OICHWBAaTh BEPOSTHOCTU
peambHBIX  COOBITHH;  3HAKOMCTBO  CO  CIy4YallHBIMHU
BEIMYMHAMH, YMEHHE TPHUBOAUTH IPUMEPHI MPOSBICHUS
3aKOHa OONBIIMX YHUCEN B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

I1P6.9. ymeHune onepupoBaTh MOHSATHSIMHU: TOUYKA, MpsMas,




TUIOCKOCTb, MIPOCTPAHCTBO, JIBYTpaHHBIN yIOI,
CKpCIIMBAOIIUECS IIPsAMBIC, mapaljICIbHOCTb n
MEPHIEHAUKYIAPHOCTh MPSAMBIX U IJIOCKOCTEH, Yol MEeXAy
IPSIMBIMH, YTOJI MEXKY MPSMON U IUIOCKOCTBIO, YTOJI MEX]Y
IUIOCKOCTSIMH,  PacCTOSIHME OT TOYKH JO IUIOCKOCTH,
pacCTosHUE  MEXIY  HPAMBIMH,  PACCTOSHHE  MEXKIY
IIJIOCKOCTAMH, YMCHHEC HCIIOJb30BATh IIPpU PCIICHUU 3aJayd
HN3Y4YCHHBIC q)aKTI)I H TCOPEMbL HJIaHI/IMCTpI/II/I; YMEHUC
OLICHMBATh Pa3Mepbl OOEKTOB OKPYKAIOIIET0 MHPA,;

I1P6.10. ymeHue omepupoBaTh MOHITHUSMH: MHOIOTPAHHUK,
CCUCHHE MHOTOTPaHHUKA, Ky0, Napajuielienure], Npu3Ma,
nupamuia, ¢urypa ¥ HOBEPXHOCTh BpPAILICHUS, LMIMHAD,
KOHYC, 11ap, cdepa, ceueHus (Urypsl BpalleHus, MIOCKOCTb,
Kacarormasicss  cepbl, IIMHApPA, KOHYCa,  IUIOMIAMb
[IOBEPXHOCTH MNUPAMUABI, IPU3MBL, KOHYyCa, UHIHHAPA,
wiomaas  cheppl, o0beM  Kyba,  TPSIMOYTOJIBHOTO
napajuielienuIesa, MUpaMuabl, IpU3Mbl, NUIUHIpA, KOHYCA,
mapa, ymMmeHue m300pakaTb MHOTOTPAaHHUKHA M MTOBEPXHOCTH
BpAIlleHHUs, MX CEYECHUS OT PYKH, C TOMOIIbIO UYEPTEKHBIX
MHCTPYMEHTOB M DJJEKTPOHHBIX  CpPEJACTB;  yMEHHE
pacro3HaBaTh CHMMETPHIO B  TPOCTPAHCTBE; YMEHHUE
pacrio3HaBaTh MPaBUIIbHBIE MHOTOTPAHHUKH,

[1P6.11. ymeHmWe omepupoBaTh MOHATHSIMHU: JBHKCHHE B
MPOCTPAHCTBE, TOMO0HBIE (UTYpBI B  TPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHWE IUIOIIANEH ITOBEPXHOCTEHM U
00bEMOB MTOIOOHBIX (PUTYp MPHU PEIICHUH 33124,

[1P6.12. yMeHHE BBIUUCIATH TEOMETPUUYCCKUE BEITUIHHBI
(MHA, yrom, Iuomiaab, 00BEM, IUIOMAIh [MOBEPXHOCTH),
UCTIONIB3YSI U3y4YEeHHBIE ()OPMYIIBI U METOJIBI;

[1P6.13. ymeHHe OmepupoBaTh MOHATUSAMH: MPSMOYTOJIbHAS
cUcTeMa  KOOpOMHAT, KOOPAMHATBI ~ TOYKH,  BEKTOP,
KOOpJIMHATBI BEKTOpa, CKaJSIPHOE TPOU3BENEHHE, Yroll
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, TPOM3BEICHUE BEKTOPa
Ha YHCJIO; HAXOOUTh C TOMOIIBIO HU3YYEHHBIX (OPMYI
KOOPJIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSIHUE MEXIY ABYMsI




TOYKAMU;
[1P6.14. ymenue BbIOMpaTh MOAXOMAUINI M3YYEHHBIH METOJ
JUIsl pellieHMsl 3a7a4l, paclio3HaBaTh MaTeMaTu4ecKue (aKTbl
U MaTeMaTH4YeCKHe MOJAEIM B IPHUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHE IPUBOIUTH IPHUMEpPHI
MaTEMAaTUYECKUX  OTKPBITUH  POCCUHCKOM W  MHUPOBOM
MaTeMaTHYeCKON HayKH,

[1Py.1. ymeHue omnepupoBaTh IOHATUSMH: OIpE/EIEHUE,
aKCUOMa, Teopema, CIEICTBUE, CBOHCTBO, IPHU3HAK,
JIOKa3aTeNIbCTBO, PAaBHOCUJIbHBIE (DOPMYJIUPOBKH; YMEHHUE

dbopmyIrpoBaTh oOparHoe " MPOTHBOIIOJIOKHOE
YTBEp)KIECHUE, IPUBOAWUTH IIPUMEPBI U KOHTPIPHUMEDHI,
HMCII0Ib30BATh METO/], MaTeMaTUYECKOU WHAYKIWN;

NPOBOJHUTH JIOKA3aTeIbHBIE DPACCY)KACHHUS TPH PEHICHUH
3a/1a4, OIICHUBATH JIOTHYECKYIO IIPABIIIBHOCTD PacCy KIACHHIA;
[1Py.2. ymeHue omepupoBaTh TIOHATUSAMH: MHOXECTBO,
IMOJAMHOXECTBO, ONcpaluu HaJd MHOXKCCTBaMH; YMCHUC
HUCIIOJIB30BaTh TeOpeTHKO-MHO)KeCTBeHHBIﬁ armapar  Jjid
OIMCAHUS PeaJbHBIX MPOIECCOB M SIBICHUH M MPH pEIICHUH
3aj1a4, B TOM YUCIIE U3 IPYTUX YI€OHBIX MPEAMETOB;

[1Py.3. ymeHHMe omepupoBaTh MOHATHSIMH. Tpad, CBI3HBIN
rpad, nepeBo, UK, Tpad Ha IIIOCKOCTH; YMEHHE 3aaBaTh 1
OIUCHIBATh Tpadbl Pa3IMYHBIMH CIOCOOAMHM; HCIIOIb30BAThH
rpadsl Ipy pemIeHUN 3a1a4;

[1Py.4. ymeHue CBOOOJHO ONEPUPOBATH IOHATHSIMHU:
couyeTaHWe, IEepPEeCTAaHOBKA, YHCIO COYETaHUH, YHCIO
nepecTaHoBoK; OuHOM HblOTOHA; yMeHHE TNPUMEHSTH
KOMOMHATOpHBIE (PAKTHI U PACCYXACHUS U PEUICHHS 3a/ay;
[1Py.5. ymenue omnepupoBaTh MOHATUSMH: HATypalbHOE
YHCIIO0, LEJ0€ YUCIIO, OCTATOK MO MOIYJIO0, PalMOHAIbHOE
YHCII0, MPPAMOHAILHOE YWCIIO, MHOXKECTBA HATYpAIbHBIX,
LENbIX, PAMOHAJBHBIX, ACHCTBUTEIBHBIX YHCEN; YMEHHUE
UCIIOJIb30BAaTh TMPHU3HAKH JICIMMOCTH, HAaUMEHBLIMHA OOIIHi
JeTUTEh U HauMEeHbIIee o0lee KpaTHoe, anroput™ EBkimna
OpU  pEmIeHMH  33Jad; 3HAKOMCTBO C  Pa3IMYHBIMH




HO3UIIMOHHBIMU CUCTEMaMH CUUCIICHHUS;

[1Py.6. ymenue cBOOOIHO OMEpUPOBATH MOHSATUSMU: CTENIEHb
C IeJbIM [IOKa3aTeneM, KOpeHb HaTypalbHOH CTENeHH,
CTENeHb C PpAIMOHAIBHBIM IIOKa3aTeleM, CTeNeHb C
JeWCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTesieM, Jorapupm
YHCIla, CHHYC, KOCHHYC M TAHT'€HC ITPOM3BOJIILHOTO YHCIIA;
[1Py.7. ymeHue omnepupoBaThb HOHATHAMU: TOXJIECTBO,
TOXXJECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHHE, HEPaBEHCTBO,
CHCTeMa YpaBHEHHH M HEPaBEHCTB, PaBHOCHIBHOCTD
ypaBHEHH, HEPaBEHCTB MW  CHCTEM, paluOHAaJbHEIE,
UppaIOHAJIbHEIE, HIOKa3aTeNbHbIC, CTEIICHHBIE,
norapuMUYEecKHe,  TPUTOHOMETPUYECKHE  YPaBHEHHS,
HEpaBeHCTBA M CHCTEMbI; yMEHHE pellarh ypaBHEHHS,
HEpaBEHCTBA M CHCTEMBI C MOMOIIBIO PA3IMYHBIX MPHUEMOB;
pelraTh ypaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBI C TTapaMeTpoM;
NPUMEHSTh YPaBHCHHS, HEPAaBEHCTBA, WX CHUCTEMBI IS
pelIeHNsl MaTeMaTHYeCKUX 3ajad M 3aJad W3 Pa3InIHbIX
obacTell HayKy M peabHOM JKU3HU,

[1Py.8. ymenue cBOOOITHO OMEPUPOBATH MOHATHUSAMU: TpaduK
byHkuHu, oOpaTtHas QYHKIOHS, KOMITO3UIUS () YHKIIHA,
nuHeWHas (QYHKIUS, KBaapaTUdHas (YHKIHSA, CTETeHHas
GyHKIMS C [enbIM  [OKaszaTeleM, TPUTOHOMETPHUYECKHe
byHKEH, OOpaTHBIE  TPUTOHOMETpHYECKHE  (YHKIIHH,
MoKa3aTellbHass W JiorapuMuueckas (QyHKIWH, yMEHHUE
cTpouTh Tpaduku (YHKIHHA, BBIIOIHATH HPEOOpa3OBaHU
rpadukoB (HyHKITHI;

yYMEHHE HCHONb30BaTh Trpaduku (QYHKIMHA A1 HU3ydeHUs
MPOILIECCOB M 3aBUCHMOCTEH NpPU PELICHUU 3a1ad U3 JIPYrux
y4eOHBIX TPEJAMETOB W U3 PEATbHOM JKU3HH; BBIPAXKATH
dopMynamMu 3aBHCUMOCTH MEX/1y BETHUYNHAMU;

yMeHHEe CBOOOJHO OINEpUPOBATh MOHSATHUSAMH: YETHOCTD
GyHKIIMM, TEePUOAMYHOCTh  (YHKUUH, OrPAaHHYEHHOCTH
(GyHKIMH, MOHOTOHHOCTh (DYHKIIMH, 3KCTpEeMyM (YHKIIHH,
HauOoJblllee W HauMEHbIlee 3HAaYeHHs (QYHKIUA Ha
NPOMEXKYTKE; YMEHHE POBOJUTH UCCIIEIOBaHNE QYHKIINY;




YMEHHE HCIOJb30BaTh CBOMCTBA M rpaduku QyHKUUN i
pellleHHs ypaBHEHUH, HEPAaBEHCTB M 3aJauy C [apaMeTpamy;
n300paxkaTb Ha KOOPJMHATHOM IUIOCKOCTH MHOYKECTBA
pelIeHnil ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

[1Py.9. ymeHue CBOOOJHO ONEPUPOBATH MOHITUAMHU:
I10CJI€ZI0BATENbHOCTD, apupmeTnyeckast nporpeccus,
reoMeTpuyeckas Iporpeccus, OECKOHEUHO YyObIBaroIas
reomMeTpuyecKast Iporpeccus; yMeHue 3aJaBaTh
[OCJIEZIOBATEIbHOCTH, B  TOM  4YHCIE€ C  IOMOILBIO
PEKYPPEHTHBIX (HOpMYIT;

[1Py.10. ymeHnue onepupoBaTh MOHATHIMHU. HEIPEPHIBHOCTD
(GyHKIIMHM, acUMIITOTHI Tpaduka (QyHKIMH, TepBas U BTOpas
MpOU3BOAHASA (YHKIUH, TEOMETPUYECKUH H (HU3HUECKUI
CMBICIT  TIPOM3BOJHOM, TepBOOOpa3Has, ONpeesICHHBII
MHTErpal; yMEHHE HaXOAUTh aCUMIITOTHI rpaduka QyHKINH;
YMEHHUE BBIYUCIATH HPOM3BOIHBIE CYMMBI, ITPOU3BEICHNS,
YaCTHOTO M KOMITO3UIMH (QYHKIMHA, HAXOAWTh ypaBHEHHE
KacaTelnbHOH K rpaduKy QyHKINH;

YMEHHE HCHONb30BaTh IPOU3BOAHYIO IS HCCIEJOBAHUS
GyHKIUI, Ui HAXOXAEHUS HAWIydlIero pelIeHHus B
NPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKHX H
¢u3mueckux 3amadax, Ui ONpPEAETICHHS CKOPOCTH U
YCKOpPEHUS; HAXOOUTh IUIOMAMd ©W O00BeMBI GUTYp C
MOMOIIBIO WHTETpaja; PUBOJIUTH pUMEpPHI
MaTeMaTu4ecKoro MOJICTTUPOBAHUS c MIOMOUIBIO
g depeHInaTbHBIX YPaBHEHUH;

[1Py.11. ymeHme omepupoBaTh TMOHATHUSIMHU: KOMIUIEKCHOE
YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U
apryMeHT  KOMIUIEKCHOrO0  4ucna,  (Gopma  3amnucu
KOMITJICKCHBIX YuCell (TeOMeTpruiecKasi, TPUrOHOMEeTpHUYeCKast
u anreOpanyeckas); yMeTb MPOU3BOAUTH apu(MeTHUECKHe
JEWCTBUSI ¢ KOMIUIEKCHBIMU YHUCIIAMH; MPUBOAUTH MPHUMEPHI
UCTIOJIb30BaHHS KOMILJICKCHBIX YHCEIT;

[MPy.12. ymenue CBOOOJHO ONEPUPOBATH TOHSATHIMU:
cpeaHee apudMeTHUYeCKoe, MeAuMaHa, HauOonbllee |
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HalMEHbIlIee 3HAUEHMs, pa3Max, AUCIEpPCHs, CTaHIAAPTHOE
OTKJIOHEHME JUIs OIMCAHUS UHUCIIOBBIX JAHHBIX; YMEHHE
UCCIIeI0BaTh CTAaTUCTUYECKHE JaHHblE, B TOM YHUCIE C
OpUMEHEHHEM TIpapUuecKuX METOAOB M  BJIEKTPOHHBIX
CpeACTB; rpaMuecK MCCIIe0BaTh COBMECTHBIE HAOII01EHUS
C IIOMOIIBIO JUarpaMM PacCEUBAHUS U TMHEUHON pPEerpeccuy;
[1Py.13. yMmeHume HaxoIUTb BEPOSTHOCTU COOBITHH C
UCIIOJIb30BaHUEM TIpaUUecKux MEeTOJOB; NPUMEHSTh MJIs
pemieHus 3amad  (GOPMYNIBI  CIOXKEHHS M YMHOXEHUS
BepOsTHOCTEH, (hopMyiny TOJNHOM BEpOSATHOCTH, (GOpMyITy
bepnymin, komO6uHaTopHble (akThl U (HOPMYIbI; OLICHUBATH
BEPOSITHOCTU PEAIbHBIX COOBITHH; yMEHHE OINepupoBaTh
HNOHATHSMU:  CIy4yaiiHas  BEJIMYMHA,  paclpeJiesieHHe
BEPOSITHOCTEH, MaTeMaTHYeCKOe OXHUIaHWE, TUCIEPCHUS U
CTaHJAPTHOE OTKJIOHEHHE CIy4allHOW BENWYMHBI, (QYHKIHH
pacrpeneneHus " IUIOTHOCTH PaBHOMEPHOTO,
MIOKA3aTeIIbHOTO M HOPMAJBbHOTO PpAaCIpeieieHuil; yMEeHHE
UCIIOJIB30BaTh CBOWMCTBA W3YYEHHBIX pPaCHOpENeiICHUN I
pelIeHysl 3a/1a4; 3HaKOMCTBO C IOHATHSIMU: 3aKOH OOJBLIMX
YHCeNl, METOAbl BBIOOPOUHBIX HCCIEJOBAaHWM; yMEHUE
NPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OONBUIMX YHUCET B
IPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSAX;

[1Py.14. ymeHue cBOOOMHO ONEPHPOBATh MOHATHAMH: TOYKA,
npsMasi, IJIOCKOCTb, IMPOCTPAHCTBO, OTPE3OK, JIyd, IUIOCKHH
yroiL, JIBYTpaHHBIN yrod, TPEXTPaHHBII yrod,
IepeceKaoImuecs, IMapajuleJbHble M CKPELIMBAIOIIUECS
npsMble, NapaIeIbHOCTh U NMEPIEHANKYIAPHOCTD MPSAMBIX U
IUIOCKOCTEH, Yrol MEXAy NPSMBIMH, YTOJl MEXKIY HMPSIMOU U
IUIOCKOCTBIO, ~ yroil  MEXIy  IUIOCKOCTSIMH;  yMEHHE
UCIIOb30BaTh NPU PpEIIeHUM 337ad H3ydeHHble (aKThl U
TEOPEMbl IUIAHUMETPHM; YMEHUE OLEHMBATb pPa3Mepbl
OOBEKTOB B OKPYXKAIOLIEM MHpPE; YMEHUE ONEPHUPOBAThH
HNOHATHSIMU:  MHOTOTPAaHHHUK, CEUEHHE MHOIOTPAHHUKA,
NpaBUIbHBI MHOTOIpaHHUK, NPU3Ma, MUpamMuzia, Gurypa u
NOBEPXHOCTh BpAIlleHMs, IMIMHApP, KOHYyc, map, cdepa,
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pa3BepTKa IOBEPXHOCTH, CEUEHHMsS KOHyca W IMJIMHIpA,
napajuleNibHble OCH WM OCHOBAaHMIO, CEYeHHEe Ilapa,
IUIOCKOCTb, Kacarommasics chepsl, IIHHIPA, KOHyca; YMEHUE
CTPOUTH CeueHne MHOT'OI'paHHUKA, n300paxaTh
MHOTOTPaHHUKH, (PUTYpbl W TOBEPXHOCTH BpAIICHUS, HX
CEYCHUS, B TOM YHUCIE C MOMOIIBIO AJIEKTPOHHBIX CPEJ/CTB;
YMEHUE TMPHUMEHSATh CBOKMCTBA TI'E€OMETPHUECKUX (QUTYp,
CaMOCTOSITENBHO (OPMYIHPOBATH OINPENETICHUS H3ydaeMBbIX
¢Guryp, BBIIBUraTh THIIOTE3bI O CBOWCTBAX M TMPHU3HAKAX
reoMeTpruYecKux (Guryp, 000CHOBBIBATH WIIM OMPOBEPTaTh HX;
yMEHHE TPOBOIHTH Kiaccudukamuio Guryp mo pasinnyHbIM
NpU3HAKaM, BBINONHATE HEOOXOIMMBIE JIOMOJHUTEIbHBIE
HOCTPOCHUS;

[1Py.15. ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMHU:
wiomans Gurypel, o0veM (Qurypbl, BeIMYMHA  YIIa,
pPacCTOSIHWE OT TOYKH O IUIOCKOCTH, PAacCTOSIHUE MEXKIy
OPSMBIMH, PAcCTOSHHE MEXIY IUIOCKOCTSMH, IUIOIIAIb
cdepsl, IIomaab MOBEPXHOCTH MUPAMHIBI, TIPU3MBI, KOHYCA,
WIAHIPA, 00beM Ky0a, TPSMOYTroJbHOTO Mapajuieenue/a,
OUpaMHUIBl, TPU3MBI, LOHUIMHIpPA, KOHYyCa, IIapa; yMEHHe
HAXO/IUTh OTHOIIIEHHE 00HEMOB TTOIOOHBIX GUTYD;

[1Py.16. ymeHme CBOOOIHO OINEPHUPOBATH IOHATHSIMHU:
JBIDKEHUE, TapajulelbHbId  MEepPEeHoC, CUMMETpUs  Ha
IUIOCKOCTH W B TIPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe
mo00us, MoA00HBIE (PUTYPHI; YMEHHE pPaclio3HABATh PaBHBIC
U T0J00HBIe QUTYPHI, B TOM YHCIIE B TPUPOJE, UCKYCCTBE,
apXUTEKType; yMEHHE HCIIOIb30BATh TI'E€OMETPUYECKUE
OTHOIICHHUS, HAXOIUTh T'€OMETPUUYECKHE BEJIWYHMHBI (UIMHA,
yroji, IJjomanb, o0bEM) NMPH pEIIeHUH 3agad M3 JAPYTUX
y4eOHBIX MPEIMETOB U U3 PEATbHOM KHU3HH,

[TPy.17. ymenue cBOOOAHO OINEPUPOBATH TMOHSITHUSIMU:
NpSMOYTONIbHAsE CHCTEMa KOOPAMHAT, BEKTOp, KOOPAWHATHI
TOYKM,  KOOpPJAWHATBI  BEKTOpa, CyMMa  BEKTOPOB,
NPOM3BEICHHE BEKTOpa Ha YHMCIIO, PAa3JIOKEHHE BEKTOpa IO
0asucy, CKaIIpHOE NMPOU3BEJICHHE, BEKTOPHOE NMPOU3BEACHUE,
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yroJl MEeXAy BEKTOPAMH; YMEHHUE UCII0Ib30BATh BEKTOPHBIN U
KOOpJMHATHBIA METOJ AJsl PELIeHUs MeOMETPUYECKUX 3anad
U 337a4  Jpyrux y4eOHBIX MPEeIMETOB; ONEPUPOBATbH
HNOHATHUAMHU: Marpuua 2x2 u 3x3, OIpenenuTeab MaTPHILIBL,
IreOMETPUUYECKHI CMBICIT ONPEIeIUTES;

[1Py.18. ymeHue MonenupoBaTh peajbHble CHTyallUd Ha
A3bIKE MAaTE€MaTUKH; COCTABJIATh BBIPAKEHMsS, YpaBHEHHS,
HEpaBEeHCTBA M HX CHCTEMbl [0 YCIIOBHIO 3ajJauH,
UCCIIeIOBaTh IIOCTPOCHHbIE MOJEIH C HCIOJIb30BAHUEM
anmapara  aireOpbl,  MHTEPIPETUPOBATh  IOTYYCHHBIH
pe3ynbTaT; CTPOMTHh MAaTEMaTHYECKHE MOJIENH C TOMOILBIO
IreOMETPUUYECKHX MOHATUI M BEJIMYUH, PEIlaTh CBS3aHHBIC C
HUMM TIPAaKTHYECKHE 3a/laud; COCTABISATH BEPOSTHOCTHYIO
MOJeNTb M MHTEPIPETUPOBATh IMOJYYCHHBIH PE3YNIbTaT;
pemarth MPUKIAJHBIE 33/1a4d CPEJCTBAMH MaTEMaTHYECKOTO
aHauM3a, B TOM YHCIE COIHMAJIbHO-KOHOMHYECKOTO U
(busznyecKoro Xxapakrepa;

[1Py.19. ymeHue BEIOMpATh MTOIXOSAIIHIA METOT IJIsl PEIICHUS
3aJa4d; MMOHMMAaHHE 3HAYMMOCTH MAaTEMaTHKH B H3Yy4EHUH
NPUPOAHBIX M OOIIECTBEHHBIX MPOIECCOB U SBJICHUN; yMEHHE
pacro3HaBaTh  IPOSBIEHHWE  3aKOHOB  MaTeMaTUKH B
UCKYCCTBE, YMEHHME INPUBOIUTH IPHUMEPHl MaTEMaTHUYECKUX
OTKPBITUH POCCUHCKON 1 MUPOBOM MaTEMaTHYECKON HAyKH

OK 2. Ucnoab30BaTh
COBpEeMEHHbIE CpeICTBa
NMOUCKA, AHAJIN3a U
HHTepNpeTanus
uHopMauuu, U
HH(pOpPMALMOHHbIE
TeXHOJOTHH JJIs1
BBINOJIHEHUS 32124
npodgeccuoHaAIbLHOMI
AeSITeJIbHOCTH

JIP 33. c(hOpMUPOBAHHOCTH MHPOBO33PEHUS
COOTBETCTBYIOLLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAayKd W OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOI'O Ha
JMajore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUE CBOETO
MECTa B MOJIUKYJIbTYPHOM MHPE;

JIP 34. coBeprieHCTBOBaHUE SI3BIKOBOM M UYHMTATEIHCKON
KYJIBTYpPbI KaKk CPEACTBA B3aUMOJEHCTBUS MEXY JIIOJIBMU U
MO3HAHUS MHPA;

JIP 35. oco3HaHWEe IIEHHOCTH HAy4HOH JesTeNIbHOCTH,
TOTOBHOCTh OCYILECTBJIATh MPOEKTHYIO U
HCCIEN0BATENbCKYIO EATEIbHOCTh MHAUBUAYAJIBHO WM B

[1P6.5. ymeHme omnepupoBaTh MOHATHSMHU: pallMOHATbHAsS
GbyHKIMS, TOKa3aTeNlbHas (YHKIUS, CTEIeHHas (yHKIIHS,
norapuMudeckas byHKIHS, TPUTOHOMETPHYECKHE
dbyHKIIMKM, OOpaTHbIC (YHKIIMH, YMEHHE CTPOHTH TpaduKu
U3YYCHHBIX (DYHKIIHMA, UCIIOIB30BaTh rpaduKu NpU U3ydeHUH
MPOILIECCOB U 3aBUCHUMOCTEH, MPHU PEIICHUH 33/1a4 U3 JIPYTruX
y4eOHBIX MPEIMETOB U 3a[a4 U3 PEeaTbHOM KU3HH, BEIPAKATh
(dopMynaMu 3aBUCUMOCTH M@Ky BETHUYNHAMU;

[MPy.7. ymeHue onepupoBaTh TOXIECTBO,
TOXJIECTBEHHOE TpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
cUCTeMa YypaBHEHUH U PaBHOCHUIIBHOCTD

IIOHATUAMMU

HCPAaBCHCTB,
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rpymre.

MP 21. BnajeTh HaBBIKAMH TMOIy4YeHUsS WHPOPMAIMH W3
HWCTOYHHUKOB pa3HBIX THIIOB, CaMOCTOSITEIIBHO
OCYIIECTBIATh TOWCK, aHAIM3, CHCTEMaTH3aluilo U

UHTEpIpeTanus WHOOPMAIMU PA3JIUYHBIX BHIOB U (HopM
MPECTaBIICHUS;

MP 22. co3maBaTh TEKCTHI B pa3iUyHBIX ¢opmaTax C
y4eTOM Ha3HaueHWs WH(OpMAIMK M IETEBOW ayJAMTOpPHH,

BBIOMpas  ONTUMalbHYHO  (GOpPMY MpPEJICTaBICHHUS U
BU3YaIHM3AllNY;
MP 23. oueHuBaThb JOCTOBEPHOCTb, JIETUTUMHOCTH

nH(pOpPMaIIUU, €€ COOTBETCTBHE IPABOBBIM M MOpPAJIbHO-
THYECKHM HOPMAMH,

MP 24. wucnone3oBath cpeacrBa HMH(GOPMALMOHHBIX U
KOMMYHHMKaIIMOHHBIX

TEXHOJIOTHH B peLIeHUN

KOrHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3allMOHHBLIX
3amaq ¢ coOo/IeHueM TpeOOBaHWI IPTOHOMUKH, TEXHUKU
0€30I1acCHOCTH TUTHEHBI, pecypcocOepeKeHusi, TPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM O€30ITacCHOCTH;
MP 25. BnameTh HaBBHIKAMH pPACIIO3HABAHHS W 3aIlUTHI
nH(popMaru, THPOPMAMOHHON 0€30MaCHOCTH JIMYHOCTH.

YpaBHEHUH, HEPAaBEHCTB W  CHUCTEM, palHUOHAJIbHEIE,
HppalOHaJIbHbIE, [I0KA3aTeIbHbIE, CTEIIEHHBIE
norapuMUYEcKue, TPUTOHOMETPUYECKHUE YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI, YMEThb pEIIaThb YpPABHEHWS,

HEPABCHCTBA U CUCTCMbI C IMOMOILIBIO PA3JIMYHBIX ITPUCMOB,
peuiath ypaBHCHHUs, HCPABCHCTBA M CUCTEMBI C IapaMCTPOM,
IMPUMECHATH YpaBHCHUA, JJISL
peuICHrd MATEMATHUYCCKUX 3aJa4 K 3aJja4 U3 Pa3IMIHbIX

HEPABCHCTBA, HX CHCTCMbI

obsiacTell HayKu M peaabHOM KU3HHU;

[1Py.16. ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMHU:
JBIDKEHHE, T[apajulelbHbIA  TEpPEeHOC, CHUMMETpUs  Ha
IUIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT, IMpeodpa3zoBaHue
nono6us, moio0HbIe (GUTYPHI: YMETh paclio3HaBaTh paBHbIC U
noo0HbIe (UTYPHI, B TOM YHUCJIE B TMPHUPOJAE, HCKYCCTBE,
apXUTEKType;  yYMEThb  HCIOJIb30BaTh  I'€OMETPUYECKUE
OTHOIICHHUS, HAXOIUTh T'€OMETPUUYECKHE BEJIWYHMHBI (JUINHA,
yroji, Ijomanb, o0bEM) NPH peIIeHHH 3a1ad U3 JAPYTUx
y4eOHBIX IPEIMETOB U U3 PEAIbHOHN KU3HU

OK 3. [InanupoBath 1
peaiu30BbIBATH
c00CTBEHHOE
npogeccuoHaIbHOE U
JINYHOCTHOE Pa3BUTHE,
NpeINnpPUHUMATENbCKY 0
NeSITeJIbHOCTH B
npogeccuoHAIbLHOMI
chepe, HCIIOJIB30BATH
3HAHUA 110 (UHAHCOBOM

JIP 12. chopMupOBaHHOCT, HPABCTBEHHOI'O CO3HAHUS
STHYECKOT O TIOBEICHUS;
JIP 13. crmocOOHOCTh OIIEHWBATh CHTYAIlMIO W TPHHUMATH

OCO3HAHHBIE PpEUICHMs, OPHEHTUPYACh Ha MOPAIbHO-
HPaBCTBEHHBIE HOPMBI U LIECHHOCTH;
JIP 14. oco3HaHue JUYHOIO BKJaJa B IOCTPOCHHE

YCTOWYHBOTO OyIyIIEero;

JIP 15. OTBETCTBEHHOE OTHOLIEHHE K CBOMX POIUTENSAM U
(unn) npyrue 4YjaeHaMm CeMbH, CO3/JaHHI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TNPUHATHSA ILEHHOCTEH CEMEMHON XU3HU B
COOTBETCTBMHU C TpaauLMsIMKU HaponoB Poccuy;

[1P6.3. ymMeHHe omnepupoBaTh MOHATHAMH: PAIMOHAIBHEIC,
UppalOHaIbHbIE, MOKa3aTebHBbIE, CTEIICHHBIE,
jgorapuMUYecKue TPUTOHOMETPUYECKHE YpaBHEHHS U
HEPaBEHCTBA, X CUCTEMBI,

[1P6.10. ymenue omepupoBaTh HMOHATHSIMU: MHOI'OI'PAaHHUK,
CeueHHe MHOTOrpaHHMKA, KyO, Mapajuienenunen, MNpu3Ma,
nupamuia, Gurypa M TOBEPXHOCTb BpALICHHS, IMINHAD,
KOHYC, 1ap, cdepa, cedeHus: GpUrypsl BpamieHus, IIOCKOCTb,

Kacamomascs  cheppl, LWIMHAPA, KOHYCa, IUIOMAJb
NOBEPXHOCTH MHUpPaMUIbl, HPU3MBI, KOHYyca, LMUIUHApA,
wiomans  chepbl, 00beM  Kyba,  MPAMOYrOJIBHOTO
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IrpaMmOTHOCTHA B
PA3INIHBIX KU3HCHHBIX
CUTyalusIx

MP 36. caMOCTOSTENIBHO OCYUIECTBIATH IO3HABATEIbHYIO

JEATENbHOCTh,  BBIABIATH  NPOOJIEMBI, CTaBUTh W
(hopMyMpoBaTh COOCTBEHHBIC 3aJlauMl B 0Opa3oBaTelbHOMN
JEeSITETLHOCTH M )KU3HEHHBIX CUTYaIUsX;

MP 37. caMOCTOSTENBHO COCTAaBJISATh IUIAH PELIECHUs
poOJIEMBI C yY4ETOM UMEIOUINXCS PECYPCOB COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTEHU;

MP 42. naBaTh OLEHKY HOBBIM CHUTYyallusiM, BHOCHUTH

KOPPEKTUBBI B JIEATEIBHOCTh, OLEHUBAaTh COOTBETCTBUE
PE3yIBTATOB LEIISAM;

MP 43. BnameTh HaBBIKAMH TIO3HABATENBHOW pedIiekcun
Kak OCO3HaHMsI COBEPILIAEMBbIX JACHUCTBUN M MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHMI; HCIIOJIb30BaTh
npueMsl pediaekcuy UIs  OIEHKH CHUTyalluH, BbIOOpa
BEPHOI'0 PELICHMUS];

MP 44. ymerp OIEHHMBATH PUCKH U CBOEBPEMEHHO
MIPUHUMATD PELIECHUS 110 UX CHU)KEHUE;

JIP  38. cdopMHpOBaHHOCTH BHYTPEHHEW MOTHBAIIHH,
BKJIIOYAIOLIEH CTpEMIIEHUE K JOCTMKEHHIO IIEJIM U YCIEXY,
ONTUMHU3M MHHMIIMATUBHOCTb, YMEHHE JEHCTBOBATh, UCXOMS

M3 CBOUX BO3MOKHOCTEH;

JIP  39. chopMHUpPOBAaHHOCTh O3MITaTHH, BKJIIOYAIOIICH
CIIOCOOHOCTHh ~ TOHMMAaTh  SMOILMOHAJIBHOE  COCTOSHUE
OPYIUX,  Y4YUTBIBaTh €0  NPU  OCYIICCTBICHHU
KOMMYHHKAIIUK,  CIOCOOHOCTh K  COYYBCTBHIO  H
COMEPEKUBAHUIO;

JIP 40. cdopMHPOBAaHHOCTh COIMATBHBIX HABBIKOB,

BKJIFOYAIOUIMX CHOCOOHOCTh BBICTpanBaTh OTHOLICHHS C
JPYTUMHU JIFOIBMH, 3a00THTBCS, MpPOSABIATH HMHTEpPEC U
paspenatb KOH()IUKTHI.

napajjenenunesa, NupaMuibl, IpU3Mbl, HUIMHIPA, KOHYCA,
YMEHHE H300paxarb
BPAILEHUs, UX CEYEHUs OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX  CPEICTB;  YMETh
pacro3HaBaTh CHMMETPUIO B  IIPOCTPAHCTBE,  YMETh
pacIio3HaBaTh NPaBUIbHBIE MHOTOTPAaHHUKHY;

ITP6.13. ymeHue onepupoBaTh NOHATHAMHU: IPIMOYT OJIbHAs
cucTeMa KOOpMHAT, KOOPUHATHI TOYKH, BEKTOP,
KOOpPJIMHATBI BEKTOpA CKATSIPHOE IPOU3BEICHHE, YIOJ MEXTY
BEKTOPAMHU, CYMMa BEKTOPOB, IIPOU3BE/ICHHE BEKTOpa Ha
YHCJI0; HAXOJMUTH C MOMOIIBIO H3YYEHHBIX (OPMYIT
KOOpPJIMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEXAY IBYMs
TOYKAMHU

MHOI'OIrpaHHUKH W  ITOBCPXHOCTHU

OK 4. DddexTnBHO
B3aUMOJEeHCTBOBATH U

MP 09. BnageTh HaBBIKAMHU Yy4eOHO-HCCIIEI0BATEILCKON
MPOEKTHOM U COUATBHOM JCATEIBbHOCTH;

[1P6.8. ymMeHue oneprpoBaTh MOHATUSIMU: CIIYYalHBIA OMBIT U
ciydyailHOe COOBITHE, BEPOSTHOCTh CIY4alHOrO COOBITHS;
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padoraTh B KOJLUICEKTUBE
U KOMaH/e

MP 30.
KOMaH/IHOM U MHIUBUAYAJILHOU paboThl;
MP 32. npuHuMaTh IEId COBMECTHOH JCATEIBHOCTH,

IIOHUMAaTb MW HCIIOJb30BATh MNPEHUMYLICCTBA

OpPraHU30BbIBaTh M KOOPJIMHHPOBATH JEHCTBUSA 1O ee
JNOCTUKEHHS; COCTaBIATh IUIAH JEHCTBUH paclpencisaTh
poJM C y4eTOM MHEHMH y4YacTHHUKOB  0OCYX1aTh
pe3yNbTaThl COBMECTHON PabOTHI;

MP 07. x0OpAMHUPOBATh U BBINOIHITH PAOOTY B YCIOBHUSAX

pEabHOrO, BUPTYaJJbHOTO ¥ KOMOWHHPOBAHHOTO
B3aMMOCHCTBHS;
MP 35. ocymecTBIsATh TO3UTHUBHOE CTPATETHYECKOTO

MIOBEJICHHE B
TBOPYECTBO ¥ BOOOpaKEHHE, OBITHh HHUITHATHBHBIM.

MP 45. npuHMMaTh MOTUBBI M apTyMEHTHI JIPYTUX JIIOAEH
IIPU aHAJIN3€ PE3yIbTAaTOB ACATEINbHOCTH;

MP 48. mpu3HaBaTh CBOE MPaBO ¥ MPaABO APYTUX JIOACH Ha
OIITNOKH;

MP 49. pazBuBath CIIOCOOHOCTHh MTOHMMATh MUP C TIO3HIIHH
JPYroro 4eiaoBeKa.

pa3InIHbIX CUTyalluiax, IIPOABJIATDH

YMETH BbIYHCIIATH BEPOATHOCTDH C HCITOJIb30BaAHHUECM

rpauyuecKkux METONOB; NPUMEHATH (DOPMYIIbI CIOXKEHUS U
YMHOXXEHHSI BEpPOSITHOCTEH, KOMOHMHATOpHbIE (aKThl U
dbopMynBl TIpH pEIIeHWH 3ajad; OLIEHWBATH BEPOSTHOCTU
pealbHbIX  COOBITHI;  3HAKOMCTBO  CO

BEJIMYMHAMHU, YMEHHUE IPHUBOIAUTH IIPUMEPHI

Cly4aliHbIMU
IPOSIBIICHUS
3aKOHA OONBIIMX 4YHCENl B IPUPOTHBIX U OOLIECTBEHHBIX
SIBJICHHSIX;

[1Py.6. ymeHue cBOOOAHO OMEPUPOBATH MOHATUSMU: CTETICHb
C IeNbIM IIOKa3aTeslieM, KOpPEeHb HaTypajbHOW CTEIeHH,
CTENeHb C pAalUOHAJIBHBIM IIOKa3aTeleM, CTeNeHb C
JICHCTBUTENBHBIM (BEIIECTBEHHBIM) MOKa3aTesaeM, jorapudm
4HCIIa, CAHYC, KOCHHYC U TaHT€HC TIPOU3BOJIBHOI0 YHCIIA;
[1Py.8. ymenue cBOOOJHO ONMEpUpOBATH MOHATHUAMU: Ipaduk
byHKIIIH, byHKIHS,
nuHelHas (QyHKOHS, KBaapaTUdHas (QYHKIUS, CTENCHHas
GyHKIIMS C [enplM  [OKas3aTejleM, TPUTOHOMETPUYECKHe
byHKIIMH, OOpaTHBIE  TPUTOHOMETPUYECKHE  (YHKIIHH,
mokaszaTellbHass ® Jiorapugmuueckas (QyHKIUW; YMETh
cTpouTh Tpadukd QYHKIMH BBHIOTHITh TPeoOpa3oBaHUs
rpadukoB HyHKITHIA;

yYMEHHUE HCIOIb30BaTh Trpadukn GYHKIUN Ui W3Yy4eHHS
IPOLIECCOB 3aBUCUMOCTEN NPU PEUIeHnu3agad U3  JpYyrux
y4eOHBIX MPEIMETOB HU3  pPEAIbHOW  JKU3HM;  BBIPAXKaTh
(dbopMynaMu 3aBHCUMOCTH MEX/1y BeTHUYNHAMU,
yMEHHE CBOOOIHO ONEpPUPOBATH MOHATHAMU:
(GYHKIIMM, TEpUOAMYHOCTh  (YHKIHMH, OTPAaHUYCHHOCTh
(GYHKIIMM, MOHOTOHHOCTH (YHKIIUH, SKCTPEeMyM (YHKIIHH,
HanOoJplllee M HauMEHblIee 3HAa4eHUs (YHKIUU Ha
IPOMEXKYTKE; YMETh IPOBOIUTH UCCIIEIOBaHNE (DYHKIIUH;
YMEHHUE HCIOJIb30BaTh CBOMCTBA M TpadUKu (QYHKIHH ISt
peleHns ypaBHEHUH, HEPABEHCTB M 3aJad C IapameTpamy,

obpaTHas KOMITO3UIMS  (YHKIHIA,

YCTHOCTD
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M300pakaTh Ha KOOPJAMHATHOHW TUIOCKOCTH MHOXECTBA
peleHnil ypaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 5. OcymiecTBJISITH
YCTHYI0 M IUCbMEHHYIO
KOMMYHHMKAIIUIO HA
rocy1apCTBEHHOM
sa3bike Poccuiickon

JIP 16.
3CTETUKY OBbITa, HAyYHOIO M TEXHMYECKOTO TBOPYECTBA,

JCTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYas
criopra TpyZAa ¥ OOLECTBEHHBIX OTHOILICHHIA;

JIP 17. crnocoOHOCTh BOCIPHUHMMATh pa3IMUHbIC BUIbI
UCKYCCTBa, TPAAMLUU M TBOPYECTBO CBOETO M JPYTUX

I1P6.7. cpenHee
apudmeTrnyeckoe, MenuaHa, HauOOJblllee W HAMMEHbIIEE

YMEHHE  OIEepUpOBaTh  IOHITUSAMHU:
3HAYEHUs, pa3Max, JUCIEpCHs, CTaHIApTHOE OTKIOHEHHE
YUCIOBOI0 Habopa; yMeHHE H3BJIEKaTh, UHTEPIPETUPOBATH

uHopMaluio,  NpeICTaBIeHHYIO B Tabiuiax, Ha

HApoOIOB,  OIIyIIaTh  SMOIMOHAJIBHOE  BO3JEHCTBHUE | muarpammax, rpadukax, OTpa)karollyl0 CBOWCTBA pealbHBIX
Denepanuu ¢ y4eTom : o
5 g HCKYCCTBA; MPOIECCOB ¥ SBIICHHI;, NPEACTaBIATh HH(POPMAILIUIO C
0CO0CHHOCTEH JIP 18. yOeXIeHHOCTh B 3HAYMMOCTH ISl JIMYHOCTH U | TIOMOIIBIO Ta0IuI] u JIAarpamMm; HCCIIen0BaTh
COHAJIBLHOIO U O0LIECTBA  OTEYECTBEHHOrO M MHUPOBOTO  HMCKYCCTBA | CTATHCTMYECKME JIAHHBIE, B TOM 4YUCIE C NPUMEHEHHEM
KYJbTYPHOI'O STHUYECKMX  KYJIBTYPHBIX TPAAMLUUH W  HAPOAHOrO | rpa)uyecKuX METOAOB U 3JIEKTPOHHBIX CPEICTB;
KOHTCKCTA TBOPYECTBA, I1P6.9. ymenue onepupoBaTh HOHSATHSIMHU: TOUYKa, IMpsMasd,
JIP 19. TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BUJAX | TUIOCKOCTh MPOCTPAHCTBO, JIBYTpaHHBIN yrod,
HCKYCCTBa, CTPEMJICHHE IPOSBIATH KAadyecTBa TBOPYECKOH | CKPEUTUBAIOIIUECS TpsIMbIE, MapauIeIbHOCTh u
JMYHOCTH; MEPICHIUKYISIPHOCTh TPSMBIX M TUIOCKOCTEH, YTroJ MEeXIy
MP 26. ocymecTBisTh KOMMYHHMKALIMM BO BceX cdepa | MPSMBIMH, Yol MEXy IPSIMOH U IUIOCKOCTBIO, YOI MEXIY
KHU3HU; IUIOCKOCTSIMHM,  PAacCTOSHUE OT TOYKH JO IUIOCKOCTH,
MP 27. pacniozHaBaTh HeBepOalIbHBIE CPEICTBA OOILICHMS, | PACCTOSIHUE  MEXIYy  HPSIMBIMH, PAacCTOSHHE  MEXAY
MIOHUMAaTh 3HAYEHHWE COIMAIbHBIX 3HAKOB, PACHO3HABATH | MJIOCKOCTSIMH; YMEHHE HCIIOJIB30BaTh ITPU PELICHWU 3ajall
NPENOChUIKA  KOH(JIMKTHBIX CHUTYallMii M CMArYaTh | U3y4eHHBbIE (aKThl M TEOpEMBbl IUIAHUMETPHH; YMEHHUE
KOH(IIUKTHI; OLIEHHBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHpa
MP 29. pa3BepHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY
3pEHHS C HCIIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.
OK 6. IIposiBasATH JIP 02. oco3HaHHE CBOMX KOHCTUTYHHOHHBIX mpas u | IIP6.8. yMeHHe onepHpoBaTh MOHATHSME: CIyYaiHBIA OIIBIT
IpakIAHCKO- 00SI3aHHOCTEl, YBaXKEHNUE 3aKOHA U IPABOMOPSIKA; U CIly4aifHOe COOBbITHE, BEPOSTHOCTh CIY4aifHOrO COOBITHS,
YMETh  BBIYHCIATH  BEPOSTHOCTh C  HCHOJIb30BAHHUEM
NATPHOTHYECKYIO JIP 03. nmpuHsATHE  TPaIUIMOHHBIX  HAIMOHAIBHBIX '
rpadM4ecKux METO/OB; MPHUMEHATh (HOPMYIBI CIOKEHHUS U
001Ie4eT0BEYeCKUX TYMAaHUCTHYECKUX U JIEMOKPATUYECKUX .
no3uiuio, CHHOCTEH: YMHOXXEHHSI BEpOSTHOCTEH, KOMOMHATOpHBIE (aKTBl U
ACEMOHCTPHPOBATDH iP 04 ’ dopMynBl TIpU pelIeHUH 3a7ay; OIEHWBAaTh BEPOSTHOCTH
. TOTOBHOCTb  NPOTUBOCTOSITH  HJICOJOTHH .. "
0CO3HAHHOE MOBEIEHHE s pearbHBIX  COOBITHIA;  3HAKOMCTBO  CO  CIy4YallHBIMHU
OKCTpEMHU3MA, HaMOHATIN3MA, KCEHOMOOMM, | penyyynamu; yMeHHe NPHUBOAUTH IPUMEPbI MPOSBIEHHS

Ha OCHOB¢

JUCKPUMHUHAIHMU 110 COUHUAJIBHBIM, PCIIMTUO3HBIM, PACOBbIM,
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TPAAMIUOHHBIX
0011IeUeI0BeYeCKHX
IeHHOCTei, B TOM 4YHCJe
C yueToM
rapMOHHU3AIUHU
MEKHAIIMOHAJBHBIX U
MeKPeJUTrH03HbIX
OTHOIIIEHM,
NMPUMEHATH CTAHAAPTHI
AHTHUKOPPYNIUHOHHOT 0
noBejaeHus

HAIMOHAJILHBIM MPU3HAKAM;
JIP 05. rOTOBHOCTH BECTH COBMECTHYIO IEATEIbHOCTH B
oO1ecTBa,
camMoyIpaBleHUH B 00IIe00pa30BaTEIbHON OpraHU3alluu U

HUHTEepecax IPaxIaHCKOIo y4acTBOBaTb B
JIETCKO-FOHOILIECKUX OpraHU3alMsix;

JIP 06. ymeHue B3aMMOJAEHCTBOBaTh C COLMAJIHHBIMU
UHCTUTYTAaMH B COOTBETCTBUM C UX OQYHKIUAMH U
Ha3HauYEHHUEM,;

JIP 07. TOTOBHOCTh K T'YMAaHHUTapHOW M BOJIOHTEPCKOMH
NeATeIIbHOCTH;

MAaTPUOTHYECKOTO BOCTIUTAHUS:

JIP 08. chopMHUpOBaHHOCTE POCCUUCKON Tpa)aaHCKON
UACHTUYHOCTH, TATPUOTH3MA, YBAXKEHUS K CBOEMY HapoO#y,
YyBCTBa OTBETCTBEHHOCTH nepen PoauHo#, ropmoctu 3a
CBOM Kpal, CBOIO PonnHy, CBOM SA3BIK U KyNIbTYpPY, IIPOILUIOE
1 HacTosIIee MHOTOHAIIMOHAIBHOT 0 Hapoaa Poccuy;

JIP 09. mEeHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY M NPHUPOJHOMY HACIIEIMIO,
NaMATHUKAM, TPaJulusaM HaponoB Poccum, nocTHkeHusM
Poccun B Hayke, HCKYCCTBE, CIIOPTE TEXHOJIOTUAX U TPYAE;
JIP 10. uneitnas yOeKACHHOCTh, TOTOBHOCTD K CIIY)KCHHIO U

3ammre OTedyecTBa, OTBETCTBEHHOCT 32 €ro CyIb0y;
MP 09. oBiaficHre HaBBIKAMH Y9E€OHO-UCCIIE0BATEIHCKOM,
MPOEKTHOW M COLMAIBHON JESITENHHOCTH

3aKOHa OOJBIIMX YHUCET B HPUPOAHBIX U OOILECTBEHHBIX
SBJICHUSX,

[1P6.13. ymeHue onepupoBaTh MOHITHSIMH: MPSIMOYTOIbHAS
cucreMa  KOOpJOMHAT, KOOPAMHATBI  TOYKH,  BEKTOP,
KOOpJIMHAThl BEKTOpa, CKaSIpHOE IPOMU3BENEHHE, Yroil
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BEIEHUE BEKTOpa
Ha 4YMCJO; HAXOOUTh C TIIOMOIIBIO H3YYEHHBIX (HOPMYI
KOOpJIMHAThI CEPeAMHBbl OTPE3Ka, PacCTOSHUE MEXKIY ABYMs
TOYKaMH;

I1P6.14. ymeHue BbIOMpaTh MOAXOISAIINN U3Y4EHHBIH METON
JUIsL pellIeHHsl 3a1a4M, paclio3HaBaTh MaTeMaTHn4ecKue (aKThl
U MaTeMaTH4YeCKHe MOJAEIHM B MPHUPOIHBIX U OOLIECTBEHHBIX
SBJICHUAX, B HCKYCCTBE; yMEHHE IPHUBOAUTH IPHUMEPHI
MaTEMaTUYECKAX OTKPBITUN POCCUUCKON U MUPOBOU HAYKU

OK 7. ConeiicTBOBAaTH
COXPaHEeHHUI0
OKpY’Karoleu cpeasbl,
pecypcocoepexeHnIo,
NPUMEHATH 3HAHUA 00
U3MEHEeHUH KJINMAaTa,
NMPUHIHUIIBI

JIP 30. He mnpuHMMATHL JACUCTBUS, MPUHOCSIIINE BpEN
OKpYXarolei cpene;
JIP.  31. ymers
9KOJIOTHUECKHE

IPOrHO3UPOBATH
MOCIIEACTBUS
JIEWCTBUM, IPEIOTBpAIIATh UX;

JIP 32. pacmupuTh OMNBIT JESATEIBHOCTH HKOIOIMYECKON
HaIlpaBJIEHHOCTH;

MP 05. pa3pabateiBaTh IUIaH pelIeHUs] MPOOJIEMBI C YIETOM

He6nar0np HUATHBIC
MNpCaApUHHUMACMbBIX

[1P6.4. ymeHuWe omepupoBaTh TOHATHUAMHU:  (YHKIIHS,
HenpepbiBHAss  (YHKIMs, NPOU3BOIHAS, MepBOOOpasHasl,
ONpE/ICIICHHBI WHTErpall, yMeTh HaXOIUTh IPOU3BOIHBIC
3IIEMEHTAPHBIX byHKIUH, UCTIONB3Ys CIIPaBOYHbBIE
Marepualbl; HCCIENOBaTh B MPOCTSUIINX CIIydasX (yHKIUH
Ha MOHOTOHHOCTb, HAXOAWUTHh HAMOOJBIIME M HAUMEHBILIUEC
3HaueHus (YHKIUA, CTPOUTh TpadUKd MHOTOYICHOB C

HCIIOJIb30OBAHWCM  aIlllaparta MATCMAaTUYCCKOI0 aHalinu3a,
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0epeRIMBOro
NPOM3BOACTBA,
3¢ ¢eKTUBHO
AefCcTBOBATH B
Ype3BblYallHbIX
CUTyalMsAX

aHaJIM3a MMEIOILUXCS MAaTEpUAbHBIX M HEMAaTEPHAIbHBIX
pecypcoB;

MP 17. ocyliecTBIATh 1eJIEHANPABIEHHbII TOUCK NIEPEHOCa
CpeACTB M CIOCOOOB JIeMCTBHA B HPOPECCHOHANBHYIO
cpeny,

MP 18. ymeTp mepeHOCUTh 3HaHHMS B IIO3HABATEIBHYIO U
IPAaKTUYECKYIO0 00JIaCTH JKU3HEAEATEIbHOCTH;

MP 34. npemiaratb HOBbIE IPOEKTHI, OLEHUBATh UAEU C
MO3ULUN HOBHU3HBI, OPUTMHAIBHOCTH M IPAKTUYECKON

3HAYUMOCTH,

MP 38. naBaTh OIEHKY HOBBIM CHUTYalUsIM, BHOCHUTH
KOPPEKTHUBBI B JESATENLHOCTh, OIICHHMBATh COOTBETCTBHE
pE3yIBTATOB LENSIX

MPUMEHSTDH MPOU3BOAHYIO TIPH PEUICHUH 3a/1ad Ha JBWIKEHUE;
permarb NPakTUKO-OPUEHTHPOBAHHOE 3a7aul Ha HanOOJIbIINE
Y HauMEHBIIIME 3HAYCHUS, HA HAXOXKJIECHUE ITYTH, CKOPOCTH U

YCKOPEHUS;
I1P6.11. ymeHue onepupoBaTh IOHATUSMH: JBHU)KCHHE B
IPOCTPAHCTBE, MOJO00HBIE (GUI'YpEl B  IPOCTPAHCTBE;
UCIOIb30BaTh OTHOLIEHUE IUIOIIAJAEH IIOBEPXHOCTEH W

00bEeMOB 1OI0OHBIX (PUTYp ITPH PELIeHNUN 33734,

[1P6.12. ymeHue BBIUUCIATH TE€OMETPHUUECKHE BEIUYHHBI
(muHA, yroiu, IUIOMIAAL, OOBEM, IUIOMIAIb MOBEPXHOCTH),
UCTIOJNIB3YSI U3y4YEeHHBIE ()OPMYIIBI U METOJIBI

IIK 1.1. OcymecTBasITh
AUATHOCTHUKY CHUCTEM,
y3JI0B 1 ME€XaHU3MOB
aBTOMOOMJILHBIX
JBHUrarTeJie

JIP 24. roTOBHOCTH K TpPYAY,
MacTepCTBa, TPYIOT00HE;

JIP  25. TrOTOBHOCTH K  aKTHBHOH
TEXHOJIOTHYECKOM W COLHMAIBHOM  HaIlPaBICHHOCTH,
CIIOCOOHOCTH MHULMUPOBATH, IUIAHUPOBATh U
CaMOCTOATEIBHO BBINOIHSTH TAKyIO AEATEIbHOCTD;

JIP 27. TOTOBHOCTh W CHOCOOHOCTH K OOpa30OBaHHIO ¥
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

MP 01. camocTosTeTbHO (POPMYTUPOBATEH U AKTYATH3UPOBATE
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

MP 03. omnpeaenats TIeId JAEATEIBHOCTH,
MapaMmeTpsl U KPUTEPUH UX JTOCTUKECHMUS;

MP 06. BHOCHTH KOPPEKTHBBI B JIESTEIBHOCT, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB OLIEHUBATh PpHUCKa
MOCIIEICTBUNA NESITETbHOCTH;

MP 09. BnaneTh HaBBIKAMH y4EOHO-HCCIIEIOBATEIIBCKON U
MIPOEKTHOU HaBbIKAMHU  Pa3pelIeHUs
npooiem,

MP 15. aHanu3upoBaTh IOJIYYEHHbIE B XOJE pEIIECHUs

OCO3HAaHHUEC IICHHOCTHU

JCATCIIBHOCTHU

3aJ1aBaTh

LeJIsX,

JACATCIIbHOCTH,

[1P6.11. ymeHue omepupoBaTh IOHATHSAMU: JBIDKEHHE B
IPOCTPAHCTBE, MOJA00HBIE (QUIYypsl B  NPOCTPAHCTBE;
WCIIOJB30BaTh OTHOIIECHHE IUIOMIAJIEW ITOBEPXHOCTEM H
00BEMOB MTOTOOHBIX (PUTYp TIPHU PEIICHUH 3a]1aY;

[1P6.12. yMeHHE BBIUMCISATH TEOMETPUUYECKUE BEITMIMHBI
(mmHA, yroJ, IUIOMATh, OOBEM, IUIONIANb IMOBEPXHOCTH),
UCTIONIB3YSI U3y4YEeHHBIE ()OPMYIIBI U METO/IBI;

[1P6.13. ymeHue ormepupoBaTh MOHITHAMH: MPSIMOYTOJIbHAs
cUcreMa  KOOpOWHAT, KOOPAMHATHI ~ TOYKH,  BEKTOP,
KOOpJIMHATHI BEKTOpa, CKaJSIpHOE TPOU3BENEHHE, Yroi
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHIE BEKTOPa
Ha YHCJO; HAaXOOUTh C TIIOMOIIBIO H3YYEHHBIX (HOopMys
KOOPJIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSIHUE MEXIY ABYMS
TOYKAMH;

[TPy.8. ymeHnue cBOOOAHO ONEPUPOBATH MOHATUSAMU: rpaduk
byHKIMKM, oOpaTHas QYHKIHS, KOMIIO3UIUS (YHKIIHA,
nuHeWHas (QYHKIUS, KBaapaTUdHas (YHKOHSA, CTEIEeHHAs
(GyHKIMS C LeNbIM  IOKa3aTelieM, TPUTOHOMETPHUYECKHE
¢yHKIMM, OOpaTHBIE  TPUTOHOMETPUYECKHE  (YHKIUH,
noKaszatenpHass ¥ Jorapupmuueckas (QyHKIHUW; yMEHHUE
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3aJa4H, PE3YIbTATHI, KPUTHUYCCKU OLICHUBATbh

IMPOrHO3UPOBATb H3MEHCHHE B HOBBIX

ux
JIOCTOBEPHOCTD,
YCIOBUSX

cTpouTh Tpaduku (YHKIMH, BBHIIOIHATH MpeoOpazoBaHUS
rpadukoB (yHKIIHIA;

YMEHHE HCHOJIb30BaTh rpauku (QyHKUUN OIS HIy4SHHS
IPOLIECCOB M 3aBUCHUMOCTEH IpPU pelIeHUM 3a/ad U3 JAPYTUxX
y4eOHBIX TNPEAMETOB U U3 pPEaTbHOM >KU3HH; BBIPAXKATh
(dopMysiaMH 3aBUCHMOCTH MEX/1y BETMUYNHAMU;

yMEHHE CBOOOJHO OIEpUPOBAThH YETHOCTh
GyHKIMY, TEepUOAUYHOCTh  (QYHKLUH, OrpPaHMYEHHOCTb
(GYyHKIIMM, MOHOTOHHOCTh (YHKIMH, SKCTpeMyM (QYHKIUH,
HauOosblllee W HauMEHbIlee 3HAYeHHs (QYHKIMHM Ha
IPOMEXYTKE; YMEHHE IPOBOJUTH HCCIIeI0BaHNE (PYHKIINY;
YMEHHE HCHONb30BaTh CBOWCTBA M Tpaduku (QyHKIMHA A
pelleHns ypaBHEHUH, HEPABEHCTB M 3ajad C MapaMeTpamy;
n300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOMECTBA
pELICHN YPABHEHUN, HEPABEHCTB U UX CHCTEM

IIOHATUSAMMU

IIK 3.1. OcymecTBasTh
AUATHOCTHKY
TPAHCMMCCUH, XOA0BOM
YacTH ¥ OPraHoB
ynpaBJieHUsI
aBTOMOOMJIEH

JIP 24. roTOBHOCTH K TpPYAY,
MacTepCTBa, TPYIOT00HE;

JIP. 25. TrOTOBHOCTP K aKTHBHOU
TEXHOJIOTHYECKOM W  COLMAJBHOM  HAaIlPaBIICHHOCTH,
CIIOCOOHOCTH WHUIIMHPOBATH, IUTAHUPOBATh "
CaMOCTOSITEIBHO BBITIOIHATH TAKYIO 1€ TEIIbHOCTD,;

JIP 27. TOTOBHOCTh H CIOCOOHOCTH K OOpa3OBAaHHIO ¥
caMo00pa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

MP 01. camocTosTeTbHO (POPMYTUPOBATEH U AKTYATH3UPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

MP 03. omnpeaenars TIend AEATEIBHOCTH,
napameTpsl U KpUTEPUH UX JTOCTHIKCHHUS;

OCO3HaHUC IICHHOCTHU

JACATCIIBHOCTHU

3aJ1aBaTh

MP 06. BHOCHTH KOPPEKTHBHI B JIESATEILHOCTh, OLICHUBATH
COOTBETCTBHE PE3YyJIhTaTOB
IOCJIEICTBUI IEITCILHOCTH;
MP 09. BnaneTh HaBbIKAMU y4EOHO-HCCIIEIOBATEIIBCKONH U
MPOCKTHOM HaBBIKAMH  pa3pelieHus

neirax, OLCHUBATb PHCKaA

JACATCIIbHOCTH,

[1P6.4. ymenue byHKIHA,
HenpepbiBHAs  (DyHKIHSA, nepBooOpazHas,
ONpE/ICIICHHBI WHTErpall, yMeTh HaXOIUTh IPOU3BOIHBIC
JJIEMEHTAPHBIX GyHKIUH, UCIIONB3YS CIIPaBOYHbBIE
MaTrepualbl; HCCIeNOBaTh B MPOCTEUIINX CITydasX (QyHKIUH
Ha MOHOTOHHOCTH, HAaXOJWUTHh HAMOOJBIINE M HAaUMEHBIIUE
3HaueHUs (PYHKIUH; CTPOUTh TpapuKd MHOTOWIECHOB C
UCIIOJIb30BAaHMEM  amapara MaTeMaTHYecKoro aHajm3a;
HNPUMEHSTH IPOM3BOAHYIO TIPU PEIICHUH 3a/1ad Ha JABIIKCHUE,
pemniath MpakTHKO-OPUCHTUPOBAHHOE 3a/1a4M Ha HAanOOIbIINe
U HaVMEHbIINE 3HAYCHUS, HA HAXOXKACHHE ITYTH, CKOPOCTU H

ONEPUPOBATh  MOHSTHUSAMU:

IIPOU3BOIHAS,

YCKOPEHUS;

[1P6.11. ymeHue omepupoBaTh TOHSATHUSMH: JBUKCHHUE B
nofo0Hble  (QUrypsl B MPOCTPAHCTBE;
OTHOIICHHE TUIOLIa/ell TOBEpXHOCTEH U

00bEeMOB MOIOOHBIX (PUTYp ITPH PELICHNUH 337134,
I1P6.12. ymeHue BBIYMCIATH TEOMETPUYECKUE BEITHYMHBI

IIPOCTPAHCTBE,
UCIOJIb30BAaTh
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npooiem,
MP 15. aHanuzupoBaTh MONYYEHHBIE B XOJ€ PEILICHHUS

3a1aud,  pe3yabTaThl, KPUTHYECKH  OIEHMBAThb  MX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSX

(uHA, yroia, IUIOMIAaAb, OOBEM, IUIOUIA/b MOBEPXHOCTH),
UCIIOJIBb3YS U3yUCHHBIE (POPMYJIIBI U METOBI,

[1Py.12. ymeHue CcBOOOJHO ONEPUPOBATH IOHATUSIMHU:
cpenHee  apudMeTHyecKoe, MeauWaHa, HauOoJbluee |
HalMEHbIlIee 3HAYEHUs, pa3Max, AUCIEpPCHsl, CTaHIAPTHOE
OTKJIOHEHME JUIsl OIMCaHMs YHUCIIOBBIX JAaHHBIX; YMEHHE
UCCIIeI0BaTh CTAaTUCTUYECKHE JaHHBlE, B TOM WYHUCIE C
OpPUMEHEHHEM TIpapUuecKuX METOAOB U  BJICKTPOHHBIX
CpeACTB; rpaMuecK MCCIIe0BaTh COBMECTHBIE HAOIIOIEHUS
C IIOMOIIBIO JHarpaMM PacCEUBAHMS U JTMHEHHON PErpeccuy;

IIK 4.2. IlpoBoauTts
PEMOHT NOBPeEKICHUH
aBTOMOOMJIbHBIX
KY30BOB

JIP 13. cmocoOHOCTh OLIEHMBATh CUTYallUI0 M ITPHHHUMAT]

OCO3HAHHBIE PEIIEHUS, OPUEHTUPYICh Ha MOPAJIBHO]
HPaBCTBEHHBIE HOPMBI U LIECHHOCTH;
JIP  24. TrOTOBHOCTH K TpPYAY, OCO3HAHHME LIEHHOCTY

MacTepCTBa, TPYIOTIO0HE;

JIP 26. mHTepec K pa3nuyHbIM cepaM mpodeccuoHaTbHO}
NeATeNbHOCTH,

MP 01. camocTosTeTbHO (GOPMYTUPOBATEH M AKTYATH3UPOBATE
po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

MP 03. omnpeaenats T1end JIEATEIBHOCTH,
MapaMeTpsl U KPUTEPUH UX JTOCTHKECHMUS;

MP 06. BHOCUTH KOPPEKTHBBI B JIESTEIHHOCT, OIICHUBAThH
COOTBETCTBHE pE3YyJbTATOB IIENIAX, OLICHUBAThb pHCKa
MOCJIEICTBUN JESTENBHOCTH;

MP 09. BnaneTh HaBBIKAMH y4EOHO-HCCIIEIOBATEIIBCKON U
IIPOEKTHOM  JEATENbHOCTH,  HAaBBIKAMU  pa3pelleHus
pooJIeMm;

MP 15. ananusupoBaTh MONy4YEHHBIE B XOJIe PEIICHUS

3a7aBaTh

3aJa4u, PE3YyIbTaThl, KPUTHYCCKU OLCHUBATDb ux
AOCTOBCPHOCTb, MPOrHO3NPOBATH HM3MCHCHHUC B HOBBIX
YCIOBUAX

[1P6.12. ymeHHe BBIUUCIATH TE€OMETPHUUECKHE BEIUYHHBI
(muHA, yroJj, IUIOMIAAh, OOBEM, IUIOHIAIb IMOBEPXHOCTH),
UCTIONB3YS U3YYEHHBIE ()OPMYJIIBI U METOIBI,

[1P6.13. ymeHune omepupoBaTh MOHSATUSAMH: MPSMOYTOJIbHAS
cucTeMa  KOOpPAWHAT,  KOOPAMHATBI ~ TOYKH,  BEKTOP,
KOOpJIMHATBI BEKTOpa, CKAJISIPHOE TPOM3BENEHHE, Yroi
MEXIy BEKTOpAaMH, CyMMa BEKTOPOB, IPON3BEACHHE BEKTOpa
Ha YHUCIIO; HAXOAUTh C IOMOIIBI0 H3YYEHHBIX (GOpMyI
KOOPJIMHATHI CEPEANHBI OTPE3Ka, PACCTOSIHHE MEXIY JABYMS
TOYKAMH

[1Py.15. ymeHme CBOOOTHO OINEPHUPOBATH IOHATHSIMHU:
wiomanas Gurypsl, o0beM (UTYpBl, BETUYMHA YTJa,
paccTosHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHHE MEXIY
OPSMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSMHM, IUIOIAAb
cdepsl, MI0IMAa s TOBEPXHOCTH MUPAMHIBL, IPU3MBI, KOHYCA,
MWIAHIPA, 00beM Ky0a, psSMOYTroJIbHOr0 Mapajuieenue/a,
OUpaMHUIbl, TPU3MBI, LHUIMHIpA, KOHYCa, MLIapa; yMEHHUe
HAXOJUTh OTHOILICHHE 00bEMOB MOIOOHBIX (HUTYD;

[1Py.16. ymeHue cBOOOAHO ONEPUPOBATH MOHATUSIMH:
JBIDKEHUE, TapajUlebHBI  MEePEeHOC, CHMMETpUsi Ha
IUIOCKOCTH W B TIPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHUe
noz00us, mogoOHbIe GUTYpHl; YMEHHE PACIO3HABATh PaBHBIE
U 1o00HBIe (UTYpBI, B TOM YHUCIE B NMPHUPOJE, UCKYCCTBE,
apXHUTEKType; yMEHHE HCIIOJIb30BATh  T'€OMETPHUECKHE
OTHOIICHHUS, HAXOIUTh T'€OMETPUUYECKHE BEJIWYHMHBI (JUIMHA,
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yroi, IUIomanab, O0beM) NpU pEIIeHUH 3a7ad U3 JPYrux
yueOHBIX MPEAMETOB U U3 PEAIbHOM KU3HU

IIK 5.1. IlnanupoBaTh
NesiTeJIbHOCTh
nojapas/ejieHus 1o
TEXHHUYECKOMY
00CTyKNBAHUIO U
PEMOHTY CHUCTEM, y3JI0B
M JBHUrartejied
aBTOMOOMJIS

JIP 26. unTepec K paszauvHBIM cepaM MmpodeccH OHATBHON
JeSATeIbHOCTH.

MP 01. camocrosTenbHO (POPMYIUPOBATh U aKTyaJIu3UPOBAT}
npo0seMy, paccMaTpuBaTh €€ BCECTOPOHHE;

MP 03.
napameTpbl U KpUTEPUU UX JOCTUKEHUS;

MP 06. BHOCUTH KOPPEKTHBBI B JIESTEIBHOCTh, OLICHUBATh

onpeacATb HeJIu ACATCIbHOCTHU, 3a4aBaTb

COOTBCTCTBUC PC3YJbTATOB 1LEIAX, OLCHHUBATL PHUCKaA

MMOCIICICTBHUH JIeITEILHOCTH;

MP 09. BnaneTh HaBBIKAMH y4EOHO-HCCIIEIOBATEIIBCKON U
MIPOEKTHOM  JI€ATENBHOCTH,  HAaBBIKAMU  pa3pelleHus
mpooIem;

MP 15. ananu3upoBaTh NOIYYEHHBIE B XOAE pEIICHUs
3aa4y,  pe3yabTaTbl, KPUTHYECKH  OLEHMBAThb  MX
JIOCTOBEPHOCTh, IMPOTHO3UPOBAaTh M3MEHEHHE B HOBBIX

YCIIOBUSIX

[1P6.6. ymeHue pemaTh TEKCTOBbIE 33/Ja4ll Pa3HBIX THUIIOB (B
TOM YHCJIE Ha MPOIEHTHI, JOJM M YacTH, Ha JBHIKCHHE,
paboTy, CTOMMOCTb TOBAPOB M YCJIYr, HAJIOTH, 33Ja4d M3
o0yacTu ynpapiieHUS] TUYHBIMU U CEMEHHBIMU (PUHAHCAMHU);
COCTaBIISITh BBIPAKCHUS, YPABHCHUS, HEPABCHCTBA U HX
CHCTEMBl II0 YCJIOBHIO 3aJlaud, HCCIEI0BaTh IOJY4EeHHOE
pelleHne U OLIeHUBATh MIPaBION0J00HOCTh PE3yIbTATOB;
I1P6.7. ymenme omnepupoBaTh IOHATUSMH:  CpelHEe
apupmMeTHyeckoe, MeauaHa, HauOoJblllee M HauMEHbIlee
3HAYEHUs, pa3Max, AUCIEpPCHs, CTaHJApTHOE OTKJIOHEHUE
YHCJIOBOrO Habopa; yMEHHE H3BIIEKaTh, WHTEPIPETHPOBATH
uHGOpPMAINIO,  HPEACTaBIEHHYIO B  Tabnumax, Ha
qrarpammax, rpadukax, OTpajkarollyr0 CBOWCTBA pPEaIbHBIX
IPOLIECCOB W SIBJICHUH; NPEACTaBIATh HHPOPMAIUIO C
MOMOIIIBIO TabIHI u rarpamm; HCCIIeIOBATh
CTaTUCTHYECCKHE JaHHBIC, B TOM 4YHCIC C HPUMCHCHHUEM
rpau4ecKuX METOI0B M JIEKTPOHHBIX CPEICTB,;

[1P6.8. ymeHue ornepupoBaTh MOHATHSIME: CITYYalHBINH OITBIT
W CIIydailHOe COOBITHE, BEPOSTHOCTH CIYYaHOTO COOBITHS,
YMETh  BBIYMCIATH  BEPOSTHOCTh C  HCHOJIb30BAHHUEM
rpadMUecKuX METO/OB; MPHUMEHATh (POPMYJBI CIOKEHHS U
YMHOXCHHSI BEPOATHOCTEH, KOMOWHATOpPHBIE (aKThl U
dopMynBl TIpU peIIeHUH 3aj]ay; OIEHHWBATh BEPOSTHOCTU
pETBbHBIX  COOBITHIA;  3HAaKOMCTBO CO  CIydallHBIMHU
BEIMYMHAMH; YMEHHE TPHUBOAUTH TNPUMEPHI MPOSBICHHS
3aKOHa OONBIIMX YHCET B HPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHUSIX;

[MTPy. 1. yMmeHue omepupoBaTh MOHATHSIMHU: OINpPEACICHUE,
aKkcuoma, TeopeMma, CIEACTBUE, CBOWCTBO, IPHU3HAK,
JIOKa3aTeNIbCTBO, PABHOCHUIIbHBIE (OPMYIHUPOBKH; YMEHHUE
dbopmynupoBaTh obpaTHOE u MPOTHUBOIIOJIOKHOE
YTBEP)KACHUE, NPUBOIUTH NPUMEPHI M KOHTPIPHUMEPHI,
UCTIOJIb30BaTh ~ METOJ ~ MareMaTW4eCKO  WHIYKINH,
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MPOBOJUTE J1OKA3aTENbHBIE PACCYXKIACHUS NPU PELICHUU
3a/1a4, OLIEHUBATh JIOTMYECKYIO MPABUIIBHOCTh PAcCyKJIECHUN
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOU JUCIUILJINHBI

2.1. O0beM yueOHOM TMCHUNJINHBI M BUIbI Y4e0HOH padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrpaMMbl AMCUHILIMHBI 324
BT. 4.

OcHoBHOE conepKanue 268
BT. 4.

TEOPETUYECKOE O0yUECHHE 120
NPAKTUYECKUE 3aAHITHS 124
KOHTPOJIbHBIE pa0OThI 24
IIpodeccuoHaIbLHO-OPUEHTHPOBAHHOE COACPKAHME 32
(comeprkaHue MPUKJIATHOTO MOAYJIsA)

TEOpETUYECKOE O0yUEeHHE 4
NPAKTUYECKUE 3aHATHUS 28
IMpome:kyTouHasi arrecTanusi (x3amern) 24
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2.2. TemaTu4eckuii JIaH U CoAep:KaHUe Y4eOHOU TMCIUNINHBI MaTteMaTukKa
HaumeHoBaHue Conep:xaHue y4eOHOTo MaTepHuasia (0CHOBHOE  MPO¢eCcCHOHAIbHO-OPHEHTHPOBAHHOE), Oobem | dopmupyemble
Pa3aesI0B M TeM J2a00paTOPHbIE U MPAKTHYECKHE PAGOTHI, CAMOCTOSTEIbHAS Pa00Ta 00y4aI0LIMXCS, 4acoB | KOMIETEHIHH
WHAUBUAYAJIBHBIN NPOEKT (eciu npedycmompeHtbvl)
1 2 3 4
Paznean 1. IloBTopenue Kypca
MaTeMaTHKH OCHOBHO 16
HIKOJIBI
Tema 1.1. I{ens u 3amaun ConepxaHnue y4eOHOTO MaTepHraa
MaTeMaTHKH IpH OCBOCHMH 1. Ba3oBbie 3HAHUS U YMEHHS [I0 MATEMATHKE B MPO(ECCHOHAIBHON U B MMOBCEAHEBHOMN IEATEIBHOCTH
CIIEIMATBHOCTH
Jleknus 1
Tema 1.2. Yucna u ConeprxaHne yqeOHOro MaTepuana OK-01, OK-02,
BBIYUCTIEHHS. BeIpaxeHus 1 1. JleiicTBHs HaJ MTOJIOKUTENBHEIMH U OTPULIATEIBHBIMU YUCIaMHU, OOBIKHOBEHHBIMU M JIECATUYHBIMU JPOOSIMH. OK-03, OK-04,
nMpeoOpa3oBaHus 2. JleficTBHs cO cTEMeHsIMH, (OPMYITBI COKPAIIIEHHOT'O YMHOKEHHUS OK-05. OK-06
b 1
Jlexnust 1 OK-07
[pakTHYecKoe 3aHsATHE 2 IK-1.1, TIK-3.1,
Tema 1.3. Tecomerpus Ha IpodeccnoHabHO-OPHEHTHPOBAHHOE CO/IepKaHue (COepKAHNe MPUKIIATHOIO MOLYJIsI) MK-4.2. TIK-5.1
2, .
TUIOCKOCTH 1. Buzb! miockux GUryp u ux IUIomais.
2. IIpaKTHKO-OPHEHTHPOBAHHBIC 3a/[a4H B Kypce TeOMETPHH Ha MIOCKOCTH
Jleknus 2
Tema 1.4. [IpoueHTHbIC Conepxanue yuyeOHOTO MaTepHaja
L s 1. TIpocThie MPOLIEHTHI, pPa3HbIe CIIOCOOBI UX BHIYUCIICHHS.
2. Cno>xHbIe IIPOLIEHTHI
Jleknus 1
IIpakTHyeckoe 3aHATHE 2
Tema 1.5. YpaBHeHus u Conepxanne yq4eOHOTO MaTepHaa
HCPaBCHCTBA 1. JIuneliHble, KBaAPATHBIE, POOHO-TMHENHBIE YDABHEHHS M HEPABEHCTBA
Jleknus 1
IpakTH4eckoe 3aHATHE 2
Tema 1.6. Cucremsr Conepxanne yueOHOTO MaTepHaa
YpaBHEHUH U HEPABEHCTB 1. Criocobbl peleHns CUCTEM JIMHEMHBIX ypaBHeHUH. CUCTEMbI HEIMHEWHBIX ypaBHeHUH. CHCTEMbI HEPABEHCTB
Jlexkuus 2

Tema 1.7. BxonHOW KOHTPOJb

Conepxanne ya4eOHOTO MaTepHaa

1. Beraucnenust n nmpeoOpa3oBaHusl.
2. YpaBHEHHUS M HEPABEHCTBA.

25




3. l'eomeTpus Ha MIIOCKOCTH

KonTtponbsnas padora «IloBTopenne Kypca MaTeMaTHKH» 2
Pa3ngen 2. CTeneHn H KOPHU. 29
Crenennasi QyHKIHs
Tema 2.1. CrenieHHas Conepxanue y4eOHOTO MaTepHala
(ynkuus, ee coicTBa 1. [TousTHE KOPHS N-0¥ CTENCHU U3 ACHCTBUTEIBHOTO YHUCIA.
n o
2. Oynknyn ¥ = \,JE WX CBOWCTBA U rpauKu.
3. CpoticTBa KOpHS n-0i CTENIeHN
Jleknus 2
Tema 2.2. [Ipeobpa3oBaHue ConepxaHue y4eOHOTO MaTepHrasa
BBIPAXKCHUH C KOPHAMM N-OH 1. IpeobpazoBaHue UPPaIMOHATBHBIX BBIPAKEHHI
CTEMeH
Jleknus 2
IMpakTHYecKoe 3aHATHE 2
Tema 2.3. Cpotictsa crenenu ¢ | ConepkaHue y4eOHOro Marepuaa
pallMOHANbHBIM 1. TTonsTHE cTeneHH ¢ JIFOOBIM PallHOHAIBHBIM [I0Ka3aTeNeM. OK-01, OK-02,
ACUCTBUTEIbHBIM 2. CrenienHble (GYHKIIMH, HX CBOMCTBA M rpaduKu OK-03. OK-04
moKa3aTeiisiMu Jlexmus 2 OK-OS’ OK-06’
1 1
IIpakTHYeckoe 3aHATHE 4 OK-07
Tema 2.4. PaBHOCUIIBHOCTD Cozep:xaHue yueOHOro MaTepuaia MK-1.1. TIK-3.1
> = ] Ly
YPaBHCHUU U HEPaBCHCTB. 1. PaBHOCHJIBHOCTh ypaBHEHHI U HepaBeHCTB. OnpeneneHus. OCHOBHBIC TEOPEMBI O PABHOCHIIBHBIX TTEPEX0IaX B MK-4.2. TIK-5.1
O0we MeTo /bl PeLICHHs! YPABHEHHUSX M HEPABEHCTBAX. o '
2. O0ume MeTOABI PeIleH s ypaBHEHH: IIepeXx ol OT PaBEeHCTBA (PyHKIUI K paBEHCTBY apryMEHTOB IS
MOHOTOHHBIX (DYHKIMI, METOZ pa3IoXKeHHsI Ha MHOKUTEIIH, METOJI BBEICHHSI HOBOW IepeMEHHOH, (QyHKIMOHAIBEHO-
rpapuyYecKuii METo
Jleknus 4
Tema 2.5. Pemenue Conepxanue yueOHOTO MaTepHaja
HPPalHOHAJIbHBIX YPABHCHUM | 1, PaBHOCHIIBHOCTH HPPAIMOHATIBHBIX YPABHEHUH U HEPaBEHCTB. METOIBI UX pelIeHHS.
H HCPaBCHCTB 2. Pelienre MppalMOHAILHBIX YPaBHEHHHM i HEPABEHCTB
Jleknus 2
IIpakTHyeckoe 3aHsATHE 2
Tema 2.6. CterneHu 1 KOpHU. ConeprkaHue yaeOHOrO MaTepraa
Crenennas ¢pyrKkums 1. Onpenenenue creneHHoi GpyHkuuu. Mcnons3oBaHue ee CBOUCTB IIPU PELICHUH YPaBHEHUI U HEPABECHCTB
Kontponbsnas padora «Crenenu u kopHu. CreneHHast PyHKIHUI» 2
Pasnea 3. lHoka3zareabHas
18 OK-01, OK-02
Gyukuus > !
Tema 3.1. IToka3zarensHast Coneprkanue y4eOHOro MaTepuana OK-03, OK-04,
(yHKIWMS, €€ CBOICTBA OK-05, OK-07

1. Crenens ¢ IPOU3BOJIbHBIM lICfICTBI/ITGHLHLIM II0Ka3aTCICM.
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2. Onpenernenyie oKa3aTelbHON (QYHKIIMH, €€ CBOWCTBA U IpaduK.
3. 3HaKOMCTBO C ITPUMEHEHHEM ITOKa3aTeNIbHON (yHKIMH. PereHne noka3aTenbHbIX YpaBHEHUH (YHKIMOHAIBHO-
rpaIecKUM METOJIOM

Jlexuust 2
IpakTHYeCKOe 3aHATHE 4
Tema 3.2. Pemenue ConepxaHue y4eOHOTO MaTepHraia
TOKa3aTeNbHBIX YPABHCHUH 1 1. Penrenrie moka3aTenbHbIX YpaBHEHHH METOIOM ypaBHUBAHUS [TOKA3aTelIel, METOIOM BBEICHHS HOBOM
HEPaBCHCTB MepeMeHHOH, PYHKIMOHABHO-TPahHYSCKHM METOIOM.
2. PelieHne moka3aTesbHbIX HEPaBEHCTB
Jleknus 1
IpakTHYecKoe 3aHATHE 4
Tema 3.3. Cucremsr Conepxanue y4eOHOTO MaTepHaia
TIOKA3aTe/bHBIX yPABHCHHIH 1. Pemienue cucteM nokasaTelabHbIX YPaBHEHUH
Jleknus 1
IpakTHYeckoe 3aHsATHE 4
Tema 3.4. Pemienue 3a1au. ConeprkaHue yaeOHOro MaTepHraia
IoxkasarenbHas QpyHKLMA 1. Pemienne noka3atenbHbIX YpaBHEHUI METOJIOM ypaBHUBAHHS MOKa3aTelei U METO/IOM BBE/ICHUS] HOBOM
IIEPEMEHHOM.
2. Pemenne noka3aTesbHbIX HEPABEHCTB
KonTpoabHasi padora «Iloka3arejibHasi pyHKIMS, ee CBOiiCTBA» 2
Paznen 4. Jlorapugmsl. 36
Jlorapudmudeckas GyHKuus
Tema 4.1. Jlorapudm uucia. Conepxanue yq4eOHOTO MaTepHala
JlecsaTuuHbINi U HATypaJIbHbII 1. Jlorapu¢m umcia.
Jorapu(MbI, YHCIO € 2. lecATUYHBIN U HATYPAJIbHBIN JIOrapu(pMBI, YHUCIIO €
Jlexnust 1
IIpakTHyeckoe 3aHATHE 4
Tema 4.2. CpoiictBa Conepxanne yaeOHOTO MaTepHaa OK-01, OK-02,
norapugmos. Oneparus 1. CpoficTBa JorapiMOos. OK-03, OK-04,
sorapupMIpOBaHHsT 2. Oneparnus J0rapu(pMUPOBAHUS. OK-05, OK-07
Jleknus 1
IIpakTHyeckoe 3aHATHE 4
Tema 4.3. Jlorapudmuueckas Conepxanne yd4eOHOTO MaTepHaa
dyHKImA, ee cBOHCTBA 1. JTorapudmuueckas GpyHKIHS U €€ CBOMCTBA
Jleknus 2
IIpakTHyeckoe 3aHsATHE 4
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Tema 4.4. Pemenue
Jorapu(hMUIECKUX ypaBHCHUH
Y HEPaBEHCTB

Conepxanne yaeOHOTO MaTepHaa

1. Tlousitre morapudmMuueckoro ypapaenus. Ornepariys MOTEHIIUPOBAHHUS.

2. Tpu OCHOBHBIX METOJIa PEIIEHHMS JIOrapU(PMUUECKUX YpaBHEHH: (YHKI[HOHATBHO-TPA(QUIECKHii, METO
MOTEHI[UPOBAHMSI, METOI BBEICHHSI HOBOM MEPEMEHHOM.

3. JlorapudmMudeckrue HepaBeHCTBA

Jlexnust 4
IpakTu4eckoe 3auaTHE 6
Tema 4.5. Cucremsr ConepxaHnue y4eOHOTO MaTepHaa
JorapuMIUYCCKUX ypaBHEHHH | 1. AJTOPUTM pEIIEHHs] CUCTEMBI YpaBHEHUH.
2. PaBHOCHIIBHOCTB JIOTapU(MUUECKHX YPaBHEHHUH U HEPABEHCTB
Jlexknus 2
IpakTHYecKoe 3aHsTHE 4
Tema 4.6. Jlorapudmsr B IIpodeccuonanbHO-OpHEHTHPOBAHHOE Cofiep KaHue (Codep:Kanue MPUKJIAJHOTO MOTYJIsT)
NpUpOZE 1 TEXHUKE 1. [Ipumenenue aorapudma.
2. Jlorapudmuueckas cnmpans B npuposie. Ee MaTemaTnueckre CBoicTBa
IMpakTHYecKoe 3aHATHE 2
Tema 4.7. Pemienue 3amay. ConeprkaHue yaeOHOTO MaTepHraia
Jlorapu¢msL. 1. Jlorapudmuueckast pyHKIUSL.
Jlorapugpmuyeckas QpyHKIHs 2. Pemenune npocrenux JorapuMuuecKiux ypaBHEHHUH
KonTtponbnas padora «Jlorapugmsl. Jlorapudmuyeckas GyHkumsa» 2
Pa3znen 5. KomniexkcHbie 10
yucaa
Tema 5.1. KommekcHsie Conepxanue yueOHOTO MaTepHaja
qucia 1. TIoHsATHE KOMIUIEKCHOTO YHCIIa. OK-01
2. ComnpsbKeHHbIE KOMIUIEKCHBIE YNCIIa, MOAY/b U apryMEHT KOMILIEKCHOro yncia. dopma 3anmucu KOMIUIEKCHOTO
ymcia (reoMeTpudeckas, TPUTOHOMETpHUecKasi, anredpandeckas).
3. ApudmMernueckue AeHCTBHS ¢ KOMIUIEKCHBIMH YHCIAMHU
Jlekuus 2
IIpakTHyeckoe 3aHsATHE 4
Tema 5.2. [IpumeHeHue Conepxanne yq4eOHOTO MaTepHaa
KOMILICKCHBIX THCEI 1. BeImosiHEeH e pacueToB ¢ MOMOIIBI0 KOMIUIEKCHBIX JHCEI.
2. IIpuMephl MCHONb30BaHMUSI KOMIUIEKCHBIX YHCE
IIpakTHyeckoe 3aHATHE 4
Iéa:men 6. OK-01, OK-02,
CHOBHI  TPUIOHOMETPHH. 40 0K-03. OK-04
Tpurosomerpuyeckue > !
GyHKuuu OK-05, OK-06,
Tema 6.1. Coneprxanue yueOGHOT0 MaTepuasa OK-07
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TpUroHOMETpHYECKHE 1. Pagnannas mepa yria. [IoBopoT TOYKH BOKPYT Hayasia KOOpIUHAT.
GbyHKIUH NpOU3BONBHOrO | 2. OnpejeneHne CHHYca, KOCHHYCa, TAHT€HCa U KOTaHI'eHca. 3HAKHM CHHYCa, KOCHHYCA, TAHT€HCa U KOTAaHI'eHCa 0
yrina, 4ucna. PaamaHHas ¥ | 4eTBEPTAM. 3aBHCHMOCTh MEXKAY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT'€HCOM OJIHOTO M TOrO K€ yria
rpaaycHas Mepa yria Jlexuust 2
Tema 6.2. ConepxaHue y4eOHOTO MaTepHraa
OcHoBHbIe 1. TpuroHoMeTpHYeCcKHe TOXKIAECTBA.
TPUTOHOMETPUICCKUEC 2. CuHyc, KOCHHYC, TAaHT€HC M KOTaHI'€HC YIJIOB o U - 0. DopMysisl nmpuBeeHus
TOXKIACCTBA. JIeKIIPISI 2
DopMyJIbI IPUBEACHUS
IpakTHYecKoe 3aHsATHE 2
Tema 6.3. ConepxaHue y4eOHOTO MaTepHalia
Cumyc,  KOCHHYC,  TaHTCHC | 1 Cymma u pasHOCTh CHHYCOB. CyMMa U Pa3sHOCTb KOCHHYCOB. CHHYC M KOCHHYC ABOMHOrO yria. dopMyJbl
CYMMBI 4 PA3HOCTH JBYX YIJIOB | [10/[0BHHHOIO yITIa.
CuHyc W KOCHHYC NBOHHOTO | 2 []peoGpa3soBaHms CyMMbl TPUTOHOMETPHYECKUX (YHKLMIT B IPOM3BEACHHE U IPOM3BECHNS B CyMMY. Bbipaerne
yria. ®OpMyINbl MOTOBUHHOTO | thyroHOMETPHYECKUX (GyHKIMI Yepe3 TaHr€HC MOJIOBHHHOTO apryMeHTa.
yrina 3. IIpeoOpa3oBaHus MPOCTEHINMX TPUTOHOMETPUYECKHX BBIPAKEHHUH
Jlekus 4
IMpakTHYecKoe 3aHATHE 2
Tema 6.4. Cozep:xaHue yueOHOro MaTepuaia
OyHKIMM, WX CBOWCTBA. | 1 (OGuacTh ONPEAENCHAS M MHOXECTBO 3HAYCHHMH (YHKIHA. UETHOCTH, HEYETHOCTB, NEPHOTMYHOCTH ()YHKIHIA.
Crnioco0b! 3az1aHust yHKIHI 2. CnocoObl 3aanust QyHKIMN
Jleknus 2
IIpakTHYeckoe 3aHATHE 2
Tema 6.5. ConeprxkaHue yaeOHOro MaTepHraia
Tpuronomerpuieckue 1. O6nacts onpeneneHds ¥ MHOKECTBO 3HAYEHNI TPUTOHOMETPUYECKHX PYHKIMHA. YETHOCTD, HEYETHOCTD,
(yHKIMH, HX CBOHCTBA 1 [EPUOAMYHOCTH TPUIOHOMETPHYECKUX (PYyHKLIMI.
rpaduKy 2. CpoiictBa u rpaduxu QyHKIMA Y = €OS X, Y = Sin X, y = tg X, Y = ctg X
Jleknus 2
IIpakTHyeckoe 3aHATHE 2
Tema 6.6. IIpeoOpa3zoBanue | ComeprkaHue y4eOHOTo MaTepuaa
rpaguKos 1. CxxaTre u pacTshkeHHe rpa)UKoB TPUTOHOMETPUIECKUX (DYHKIIHA.
TPUTOHOMETPUIECKUX 2. [IpeoOpa3oBanue rpahMKOB TPUTOHOMETPUUECKHUX (DYHKIU
bymxmmit IpakTH4ecKoe 3anATHE 2
Tema 6.7. IIpodeccnonanbHO-OPHEHTHPOBAHHOE coep:kaHue (coaep:KaHue MPUKJIATHOT0 MOTYJIs)
Onwcanue NPOU3BOJCTBEHHBIX | Jcrionp30Bannie CBOICTE TPUTOHOMETPUYECKHX (yHKLMIL B IPO(ECCHOHANBHBIX 3a1a4ax
MPOLIECCOB € MOMOLIBIO
IIpakTHyeckoe 3aHATHE 2

rpadukoB QyHKIMH

Tema 6.8.
Oo6patHsie

Coneprkanne yaeOHOTO MaTepHuaia

1. O6patHsie TpuroHOMeTpHUeckre GyHKIHuU. VX cBoiictBa u rpaduku

IIK-1.1
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TPUTOHOMETPUICCKHNEC

Jleknus

GbyHKIIIHN 2
Tema 6.9. Conepxanue y4eOHOTO MaTepHaa
Tpuronomerpuyeckue 1. VpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHCHHUE tg X = @, ctg X = a.
YPaBHCHHUA U HEPABCHCTBA 2. Pemenue TpUroHOMETPUIECKUX YPaBHEHNH OCHOBHBIX THIIOB: NMPOCTEHIIINE TPUTOHOMETPUIECKIE YPAaBHEHUS,
CBOJSILIMECS K KBaJPATHBIM, PEIIaeMbIC Pa3JI0KEHHEM HAa MHOKHUTEIH, OHOPO/IHBIE.
3. IIpocTeiiiirie TPUrOHOMETPUYESCKUE HEPABEHCTBA
Jleknus 2
IIpakTHuyeckoe 3ansiTHE 6
Tema 6.10. ConepxaHnue y4eOHOTO MaTepHraa
Crcrembl 1. CucreMsl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUH
HUTOHOMETPHUUYECKUX
TyI[:))aBHeHHfITp Jexuus 2
IMpakTHYecKoe 3aHATHE 2
Tema 6.11. ConeprkaHue yaeOHOTo MaTepHraia
Pemienne  3azmau.  OCHOBBI [ ] T]peo6pa3soBaHme TPUrOHOMETPHUCCKUX BHIPAXKCHHUIL.
TPUTOHOMETPHUH. 2. Pemennie TpUroHOMETPUYECKUX YPaBHEHUH M HEPABEHCTB B TOM YHMCIIE C CIIOIb30BAaHUEM CBOMCTB (DYHKIIMH.
Tpuronomerputeckne KounTpoabsHasi padotra «OcHOBBI TpUronomerpuu. TpuronomMerpuyeckue (GpyHKmmm» 2
GbyHKIMN
Paznen 7. IlpousBoanas 34
(yHKIMY, ee NPUMEHeHHe
Tema 7.1. ITonsTue ConeprkaHue yaeOHOrO MaTepHrasia
NPOU3BOAHOH. DOPMYIIBI 1 1. Onpenernenye YMCIIOBOI TOCIIENOBATENLHOCTH U CLIOCOOBI €€ 3a1anust. CBONCTBA YKMCIIOBBIX
npasuia JudQepeHupopanis MOCJIE0BATEIbHOCTEH.
2. OmnpernenieHye mpeena nociaeqoBaTeIbHOCTH. Beruncnenue npenenos nocnenosarensHoctel. [Ipenen GyHknnm
Ha OeckoneuHocTH. [Ipenen GpyHKIUYU B TOUKE.
3. [pupamenue aprymenra. [Ipupamienue ¢yHKIHAM.
4. 3amayn, IpUBOJIIUE K IOHATHIO MPOU3BOAHON. OnpesiesieHne IpOU3BOAHON. ANTOPUTM OTBICKAHUS OK-01, OK-02,
TIPOU3BOJHOMU OK'03, OK-04,
Jlexkuust 2 OK-05, OK-06,
Tema 7.2. TIpousBomHbIE CozepskaHue yaeGHOTO MaTepuana OK-07
CYMMBI, pasHOCTH 1. ®opmyss nudbepeHnpoBaHus. IIK-3.1
NPOU3BEICHHS, YACTHOTO 2. Tpasuna i epeHunpoBanms
Jleknus 2
IIpakTHyeckoe 3aHATHE 2

Tema 7.3. IIpousBoaHbie
TPUTOHOMETPHUYECKUX
¢yaxumii. [IpousBonHas
CIIOXXHOH (DyHKITHH

Conepxanne yaeOHOTO MaTepHrala

1. Onpenenenne CIOXHON () YHKIIHU.
2. Ilpon3BoaHast TPUTOHOMETPUYECKUX (PYHKIUH.
3. [Ipon3BoaHAS CIOKHOM (QYHKIIHN
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Jlexnust 2
TpakTHYecKoe 3aHATHE 2
Tema 7.4. Tlonstue o Conepxanue y4eOHOTO MaTepHala
HETPEPBIBHOCTH (DYHKIIHH. 1. IlonsiTre HenpepbiBHON QyHKIMHU. CBOWCTBA HETIPEPHIBHOM ()yHKIIHH.
Meron unrepsarnos 2. CBsI3b MEX/Iy HEMIPEPHIBHOCTHIO U AUPPEpEeHIIPYEMOCThIO QYHKIIMU B TOUKE.
3. AJIropuTM pellieHusI HEPaBEHCTB METOIOM HHTEPBAJIOB
Jlexknus 2
Tema 7.5. 'eomerpudeckuii u | ComepkaHue yueOHOTO MaTepraia
(rsHdeCKHii CMBICTT 1. T'eomeTpuueckuii CMBICI IPOU3BOHOM (DYHKIIMH — YIITOBOH KO (GHUIMEHT KacaTedbHON K TpaduKy GyHKIINN B
MPOU3BOIHO TOUKe.
2. YpaBHeHHE KacaTeNbHOH K TpaduKy GYHKIUH. AJITOPUTM COCTaBIICHUS YPABHEHHS KacaTelbHOM K rpaduKy
¢Gbyaknmn y=f(x)
Jleknus 2
IMpakTHYecKoe 3aHATHE 2
Tema 7.6. ®usuueckuii cmpicn | ConepkaHue y4eOHOro Marepuana
IIPOU3BOJIHOU B 1. dusnueckuii (MEXaHUUECKHI) CMBICIT TIPOM3BOAHON — MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
npodecCHOHATBHBIX 3a1adax
IMpakTHYecKoe 3aHATHE 2
Tema 7.7. MOHOTOHHOCTb ConeprkaHue yaeOHOrO MaTepHrasia
ynkumn. Touku skcTpemyma [ 1 Bospacranue u yobiBanue (GyHKIMH, COOTBETCTBUE BO3PACTaHHS U YObIBaHHS (DYHKIIMH 3HAKY ITPOM3BOAHOM.
2. [onsTre NPON3BOJHOM BBICIIETO MOPSIIKA, COOTBETCTBUE 3HAKA BTOPOIl MPOM3BOIHOMN BBITYKJIOCTH (BOTHYTOCTH)
(GYHKLIMM Ha OTpe3Ke.
3. 3amaun Ha MaKCUMYM ¥ MUHEMYM. [ToHATHE aCUMITOTHI, CIIOCOOBI MX ONpeeneHus. AJITOPUTM HCCICIOBaHU
(YHKLIMH ¥ IOCTPOEHHUS ee rpaduka ¢ MOMONIbI0 NPOM3BONHON. J[poOHO-THHEeHHAsL HYHKIUS
Jleknus 2
IIpakTHyeckoe 3aHsATHE 2
Tema 7.8. MccrnenoBanue Conepxanue yqyeOHOTO MaTepHrala
(yHKIHil 1 oCTpOCHHE 1. Mccnenosanre GpyHKIUMKM HA MOHOTOHHOCTD M IIOCTPOEHHE rPa(UKOB.
rpa¢ukoB
Jleknus 2
IIpakTHyeckoe 3aHATHE 2
Tema 7.9. Haubosbiiee u Conepxanne yaeOHOTO MaTepHaa
HAUMCHBILES 3HATCHMA 1. HaxoxaeHue HauOOJIbIIEr0 U HAUMEHBILIErO 3HAYE€HUH ()yHKIUH, MOCTPOEHUE rPa(QMKOB MHOTOUJIEHOB C
byuximm HCIIOJIb30BAaHUEM alllapaTa MATeMAaTHIECKOTO aHAIn3a
Jleknus 2
IIpakTHyeckoe 3aHsITHE 2

Tema 7.10. Haxoxneuue
ONTUMAJIBHOTO PE3yJIbTaTa C

IIpodeccnonaTbHO-OPHEHTHPOBAHHOE COeP KaHue (Codep:KaHue MPHKJIATHOT0 MOTYJIfA)

HanmMenbiiee 1 HanOoIbIICE 3HAUCHUE q)yHKIII/II/I
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IIOMOIIBIO HpOH3BOI[HOI>i B

IIpakTHyeckoe 3aHsTHE

IPaKTHYECKUX 33]1a9ax
Tema 7.11. Pemenne 3amau. ConeprkaHne yaeOHOTO MaTepHraia
Tponssonnas ynkium, ee 1. ®opmynbl 1 paBuna AU GepeHIIUPOBAHHS.
pUMEHEHH N .
PUMCHCHHE 2. UccnenoBanue QyHKIIHI ¢ TOMOIIBIO MPOU3BOIAHOM.
3. Hanbonbiee 1 HanMeHbIIee 3HaYeHUs! (pyHKINH
KonTtponsnas padora «IIpousBonnas pyHKINH, ee MPUMEHECHHE» 2
Pasnen 8. IlepmooGpasuas 20 OK-01, OK-02,
(yHKIHY, ee TPUMEHEHHEe OK-03. OK-04
b ]
Tema 8.1. ConepxaHue y4eOHOTO MaTepHrasa OK-05. OK-06
[epBooOpaznas byHKIMN i ’ '
- | 1. 3ajga4ya 0 BOCCTAHOBJICHHHU 3aKOHA [IBIKCHHUS 110 H3BECTHOM CKOPOCTH. OK-07
Hpasuna HAaXOKICHUA | 2 TTonsitre unTerpupoBanust. O3HaKOMIIEHHE C [IOHSTHEM HHTErpalia U epBooOpasHoi st GyHKImU y=f(X). MK-3.1
TepBOOOPa3HBIX 3. Peienne 3a1a4 Ha CBA3b MEPBOOOPA3HON U €€ TPOU3BOJHON, BLIYMCIICHHE TIEPBOOOPA3HOM TS JAaHHON ()YHKIIUH. .
Ta6muna hopMyIn Juts HaXO0XKICHHUs IepBooOpa3HbIx. V3yueHune mpaBuiia BEIYHUCICHHUS TEPBOOOPA3HOM
Jleknus 1
IMpakTHYecKoe 3aHATHE 2
Tema 8.2. [Tnomanp ConeprkaHue yaeOHOTO MaTepHrasia
KpHBOJHUHCHHON TPATICIUH. 1. 3agaum, NPUBOISIIKE K TIOHATHIO OTPEICICHHOTO HHTErpaia — O BEIYUCICHHUH TUTOMIAN KPHBOTHHCHHOM
q)OPMYHa Herorona — Tpamneuuu, O IMepeMeleHUU TOYKH.
Jleiibruma 2. TTonsiTre onpeeaéHHOro HHTErpana. ['eoMeTpHUIecKiii M QH3MIECKHil CMBICT OMPENSICHHOr0 HHTErpaa.
3. ®opmyna Hetorona— Jleiibnuia
Jleknus 1
IIpakTHyeckoe 3aHATHE 4
Tema 8.3. Heonpenenennsiit u | ConepixkaHue y4eOHOro Matepuana
ONPEACICHHBIN HHTEIPAJIbI 1. TToHsATHE HEONPENETEHHOIO HHTETpaIa
Jleknus 1
IIpakTHyeckoe 3aHsATHE 2
Tema 8.4. [TIlouwstue 00 | Conmepikanue yueOHOro MaTepuana
OIPEACICHHOM MHTETPAIC KaK | 1 TeomeTpHUECKUH CMBICI ONPENEIEHHOr0 HHTErpaia
UIOLIA N KPUBOJIHHEHHOM
Jleknus 1
Tpanenuu
IIpakTHyeckoe 3aHsATHE 2
Tema 8.5. Omnpenenernsiii | [IpodeccronaibHO-OpUEHTHPOBAHHOE COTep KaHue (CoaepKAHNE PHUKIATHOTO MOLYJIs)
HHTETPa B XXHM3HH 1. l'eomeTpudeckuii cMbICT onpeaereHHoro naTerpana. @opmyna Herorona - JleiiOrua.
2. Penienue 3a1a4 Ha IPUMCHEHNE HHTETPANIA VTSI BRIYMCICHHS (DM3MUCCKUX BEIMYHMH U IUTOIIAICH
IIpakTHyeckoe 3aHATHE 4

Tema 8.6. Pemenne 3amauq.
IlepBooOpaznast QyHKINH, ee

Coneprkanue yueOHOro MaTepuaia

1. IlepBooOpa3Has GyHKIMH, €€ TPUMEHEHHE.
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pUMEHEHNe 2. TIpaBuiia HaXOXKICHHS IEPBOOOPA3HBIX.
KonTtponbsnas padora «Ilepeoodpa3zHasi pyHKINH, ee IPUMEHEHHE» 2
Paznen 9. Ilpsimble n 16
IJIOCKOCTH B IPOCTPAHCTBE
Tema 9.1. OcHoBuble noHsATHA | ComepkaHue yueOHOTO MaTepuaa
crepeomerpun. Pacrionoskenue | 1. [Ipenmer crepeomerpun. OCHOBHBIE TOHSATHS (TOYKA, TPsIMasi, INIOCKOCTh, MIPOCTPAHCTBO).
HPAMBIX U TIITIOCKOCTEH 2. OCHOBHbIE aKCHOMBI CTEPEOMETPHH.
3. Tlepecekatromuecs, mapajuIeNbHbIC U CKpeIMBarOLInecs npsMbie. [IpH3HAK U CBOMCTBO CKPEIIHMBAOIIMXCS
npsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (QUTIYPBL
Jleknus 2
Tema 9.2. TlapamnensHocTh | ComepkaHue yueOHOTO MaTepuaa
TpMBIX, HPAMOH U TUIOCKOCTH, | 1 TlapanneneHble mpsmas U miockocts.  Ompenenenme. Ilpusmak.  CsoiictBa (C J0KA3aTENbCTBOM).
TIOCKOCTEH 2. TTapannenbHble TUIOCKOCTH. Ornpenenenue. IMpusHax. CaoiicTBa (c JIOKa3aTeIbCTBOM).
3. Terpasap u ero smementhl. [lapamienenunen ¥ ero syneMeHThl. CBOWCTBAa MPOTHBOMOIOXKHBIX TpaHed u
nuaroHaned napasuienenunena. [loctpoenue ceuenuil. Pemenue 3aaay.
Jleknus 2
IMpakTHYecKoe 3aHATHE 2
Tema 9.3. CozneprxkaHue yaeOHOro MaTepHuaia
HepHeHHHK)’H’Ip“HOCTL 1. IleprienauKynasApHBIC npsMBbIE. [apannensHble IIPSMBIE, NEPIEHIUKYISPHBIE K TUIOCKOCTH. OK-01, OK-03,
HPAMBIX, IPAMOU H IJIOCKOCTH, | 2 TIpu3Hak MNEPHICHANKYIAPHOCTH TMPSAMOA W TUIOCKOCTH. JlokasarenbcTBO. [leprmeHAMKYNIsAp W HAKIOHHASL OK-04, OK-07
ILIOCKOCTEH 3. [lepnieHaUKy/ISIpHBIC  IUIOCKOCTH.  IIpM3HAK  TEPHEHIUKYISPHOCTH  IUIOCKOCTeH.  J[OKa3aTenbCTBO. [IK-1.1. TIK-3.1
Had) Ly
4. PaccTostHus B TPOCTPAHCTBE
[1K-4.2, T1K-5.1
Jleknus 2
Tema 9.4. Teopema o Tpex | ComepikaHue yueOHOro Marepuana
NIEpIICHINKYIIApaX 1. Teopema o Tpex nepneHAUKyIApax. Jloka3aTeabCTBO.
2. Yron Mexay IpsiMOii U IIOCKOCTBIO.
3. Yron Mexay IIOCKOCTIMHU
Jleknus 2
IIpakTHyeckoe 3aHATHE 2
Tema 9.5, [Ilapamnenshsle, | IIpoeccMoHATBLHO-OPHEHTHPOBAHHOE COAepKaHue (CodepKaHue MPUKIATHOI0 MOLYJIs)
HEPHCHIUKYIIPHBIC, 1. AKCHOMBI CTEPEOMETPHHU.
CKpEIIMBAIOMIHUECH IIPAMbIC 2. TlepneH UKy IApHOCTD IPSAMON M INIOCKOCTH, NapaiIe]bHOCTh JBYX NPSAMBIX, HEPHEHIUKYIAPHBIX IIOCKOCTH,
MEePICHINKYIIPHOCTD IOCKOCTEH
IIpakTHyeckoe 3aHATHE 2

Tema 9.6. Pemenue 3amau.
IIpsMble W  IUIOCKOCTH B
IIPOCTPAHCTBE

Conepxanne yd4eOHOTO MaTepHraa

1. PacrionoeHre IpsSIMBIX 1 INIOCKOCTEH B IPOCTPAHCTBE.
2. IleprieHIUKYIAPHOCTD 1 TAPaJUICIIEHOCTh MPSIMBIX M TUIOCKOCTEH.
3. CkpemuBarommecs mpsiMpie
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KonTtpoasnas padora «IIpsiMble H IVIOCKOCTH B IPOCTPAHCTBE»

Pazpnen 10. KoopmuHaThl 1

12
BEKTOPBI
Tema 10.1. [lekapToBBI Conepxanue y4eOHOTO MaTepHaa
KOOp/IMHATBI B IIPOCTPAHCTBE. | ], JlekapToBBI KOOPAHHATHI B IpocTpaHcTBe. [IpocTeiinuye 3aauu B KOOPUHATAX.
Paccrosnue mesy Byms 2. PaccrosiHue Mexly IBYMsl TOUKAMH, KOOPJIMHATHI CEPEAUHBI OTPE3Ka
toukamu. KoopauHatsl Texuus 2
CepeIMHBI OTpe3Ka
p P IpakTHYecKoe 3aHATHE 2
Tema 10.2. Bektops B ConepxaHnue y4eOHOTO MaTepHraa
HPOCTPAHCTBE. 1. Bexropsl B ipocTpaHcTBe. ClO)KEHHE U BEIYUTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA Ha YHCIIO.
YTom Mexty BEKTOpaMH. 2. KoMmranapHsle BEKTOpBI. Pa3iioskeHne BeKTOpa MO TpeM HEKOMILIAHAPHBIM BEKTOPaM.
CkanspHoe npoussenieHne 3. CxaspHOe mpousBeeHre BeKTopoB. KoopAuHaThI BEKTOpA, CKAILSIPHOE IIPOM3BEACHUE BEKTOPOB B KOOPAUHATAX, OK-02. OK-03
BCKTOpOB YTOJI MEXK/y BEKTOpPaMH, YroJl MEXy HPSIMOH U IIIOCKOCTBIO, YTOIl MEX Iy INIOCKOCTSIMH. M e
4. VpaBHEHHUE TIIOCKOCTH OK-04, OK-07,
Jlexkuus 2 I1K-1.1, TTK-3.1,
IpakTuyeckoe 3aHATHE 2 I1K-4.2, TIK-5.1
Tema 10.3. IIpodeccHoHATHLHO-OPHEHTHPOBAHHOE COfep:KaHNe (coaep:KaHHe MPHKJIATHOTO MOYJIs)
[pakTHKO-OPHEHTHPOBAHHDIE | 1 KoopauHaTHast MIOCKOCT.
3a/1a1 Ha KOOPAMHATHOU 2. Beraucnenue paccTosHUI U IUTOMIAEH Ha TITOCKOCTH.
TUIOCKOCTH 3. KonuuecTBeHHbIE pacueTsl
IIpakTHYyeckoe 3aHATHE 2
Tema 10.4. Cozep:xaHue yueOHOro MaTepuana
Pemienue 3an1a4. KoopauHaThl |1 JlexapToBBI KOOPAMHATEI B IPOCTPAHCTBE. BEKTOPHI B pOCTpaHCTBe. CIOXKEHNIE H BHIYHTAHHE BEKTOPOB.
1 BEKTOPDI YMHOKEHHE BEKTOPA Ha YUCJIO.
2. KommaHapHsle BEKTOpHI. PaziiojkeHne BeKTOpa 0 TpeM HEKOMIUTAHAPHBIM BEKTOPaM.
3. CxansipHOe Ipou3BeieHne BeKTopoB. IIpocreiimue 3amaun B koopanHaTax. KoopauHaTel BEKTOpa, paccTosHUE
MEKy TOYKaMHU, KOOPJMHATEI CEPEIHHbI OTPE3Ka, CKAIPHOE IPOM3BEIECHIE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY
BEKTOPaMH, YTOI MEXKIY NMPSIMOK M IIIOCKOCTBIO, YOIl MEXKIY TIOCKOCTAMU
4. YpaBHEHHE TIOCKOCTH
KonTtposnbnas pagora «KoopauHaThl 1 BEKTOPbI» 2
Pazpen 11.
A OK-01, OK-02,
MHOrorpaHHUKH U TeJaa 46
BpaleHus OK-03, OK-04,
Tema 11.1. Bepmunsl, pedpa, Conepxanne yaeOHOTO MaTepHaa OK-05, OK-06,
'PaHn MHOTOTpatHHKa 1. Tlomsitre MHOTOrpaHHuKa. Ero snemeHTsI: BepumHel, pedpa, rpanu. JuaroHans. CedeHue. OK-07
2. BrInmyKyple ¥ HEBBIMYKIIbIE MHOTOTPAHHUKI
[1K-1.1, TIK-3.1,
Jleknus 2
[1K-4.2, TIK-5.1

Tema 11.2. [Ipu3ma, ee

Coneprkanue y4eOHOro MaTepuana
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COCTaBIISIOIINE, CEYCHHE.
[Ipsimas n paBuIbHAS

1. Ilonsitre mpusmel. Ee ocHOBaHus 1 O0KOBBIE rpaHu. BricoTa mpu3MBbl.
2. Ilpsimas u HaxksioHHas npusMa. [lpaBunbHas npusMa. Ee cedenne

TIPU3MBI Jlexknus 2
TpakTHYecKoe 3aHsATHE 2
Tema 11.3. Tlapamenenunen, | ComepkaHue yueOHOTO MaTepualia
Kky0. Ceuenne Kyoa, 1. Tlapansenenurnes, CBOMCTBA MPIMOYTOILHOIO Mapasuienenumena, kyo. Ceuenne Kyoda, mapasiesenumneaa
napajuielienureia e 5
IpakTHYecKoe 3aHsATHE 2
Tema 11.4. TTupamuna, ce ConepxaHue y4eOHOTO MaTepHrasa
COCTaBJIAIOMHUC, CCUCHHUC. 1. [lupamuna u ee snemenTsl. CedeHrne MMpaMuIbL.
IpaBuibHas Mpamua. 2. TlpaBubHas IUpaMHUIA.
Yceuennas nupamuia 3. Yceuennas nupamuia
Jlexnust 1
IMpakTHYecKoe 3aHATHE 2
Tema 11.5. bokoBas u nonHass | ConepkaHue y4eOHOro Marepuala
TIOBEPXHOCTE TIPU3MBI, 1. TInomraas OOKOBOH U MOTHON MOBEPXHOCTH MPU3MBI, THPAMH/IBI
nmMpaMuabl JIeK]_[l/Iﬂ 1
IIpakTHyeckoe 3aHATHE 2
Tema 11.6. Cummerpust B ConeprkaHue yaeOHOrO MaTepHrasa
Kybe, mapaesenumese, 1. CumMeTpusi OTHOCHUTENBHO TOYKH, MPSAMOM, MIIOCKOCTH.
[pu3Me, NUpaMuze 2. Cummerpus B KyOe, mapauiesienuie e, Ipu3Me, IpamMmuiIe
Jlekuus 2
IIpakTHyeckoe 3aHATHE 2
Tema 11.7. ITpumepst ITpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKaHHe (COTepKaAHMEe MPUKIATHOIO MOXYJIs)
cHMMeTpHii B ipodeccuu 1. CumMeTpust B IPUPOLIE, APXUTEKTYPE, TEXHUKE, B OBITY
IIpakTHyeckoe 3aHATHE 2
Tema 11.8. [IpaBunbHble Conepxanne yq4eOHOTO MaTepHaa
MHOTOTPAHHHKH, X CBOHCTBA | 1 TJoHsiTHE IPAaBUIBHOrO MHOIOIPAHHHKA.
2. CBoiicTBa paBUIIbHBIX MHOTOIPAHHUKOB
Jlekuus 2
Tema 11.9. Hunuunap, ero Conepxanne yaeOHOTO MaTepHraa
cocrapsionme. Cevenne 1. Iunueap u ero snementsl. Cedenne nunuHapa (napajwielbHOe OCHOBAHHUIO M OCH). PasBepTka LuIuHapa
[HHHpa Jlexkuus 2

Tema 11.10. Konyc, ero
cocrassrorue. CedeHue

IpodeccoHaILHO-OPHEHTHPOBAHHOE COEPIKAHNE (COepPKAHUE TPUKJIIATHOTO MO/TYJIsI)

1. Konyc u ero snemeHTHI.
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KOHYca 2. Ceuenue KoHyca (TapajieIbHOE OCHOBAHHUIO M IIPOXOSINee Yepe3 BepIINHY), KOHNUecKre ceueHus. PazBeprka
KOHyca
Jlexnust 2
Tema 11.11. Vceuennsrit Conepxanue y4eOHOTO MaTepHala
KoHYyC. CeueHHE YCEUeHHOro 1. Yceuennslii konyc. Ero oOpasyromast u BICOTA.
KoHYyCa 2. CeueHue yceueHHOro KOHyca
Jlexknus 2
IIpakTHyeckoe 3anHsiTue 1
Tema 11.12. Illap u chepa, ux | ConepxkaHue yueOHOro Marepuana
CeHCHuUA 1. Ilap u chepa. Bzaumuoe pacrnosoxkenue chepsl 1 IIIOCKOCTH.
2. Ceuenue mapa, cepsl
Jlexknus 2
IlpakTHyeckoe 3aHATHE 1
Tema 11.13. TTonsrue 06 ConeprkaHue yaeOHOTO MaTepraia
obbeme Tena. OTHOMICHHE 1. Tlonsitre 06 0ObeMe Tena.
06beMOB MON0GHBIX Tex 2. O6beM Kyba M MPsIMOYTOJIBHOTO MapaJuleNenue/a.
3. O0beM MPHU3MBI ¥ HMIHH/IpPA.
4. OtHorrenne 00bEMOB MMOTOOHBIX TEJ
Jlekuus 2
IIpakTHYeckoe 3aHATHE 2
Tema 11.14. O6bemsbl 1 Conepxanue yueOHOTO MaTepHraja
TIOLIA/I NIOBEPXHOCTEH Tell 1. O6BeMBI mupamMuzIbl 1 KOHYCA.
2. O0bem 1apa.
3. [moniam noBepxHoCTE#t Tel
Jlekuus 2
Tema 11.15. KomOunarmu Conepxanue yu4eOHOTO MaTepHaa
MHOTOIPaHHHUKOB U TEJI 1. KomOuHaIMY TeOMETPUIECKUX T
BpatteHis IIpakTHyeckoe 3aHsATHE 2
Tema 11.16. I'eomerpraeckue | IpodreccronabHO-0pHEHTHPOBAHHOE COepKaHue (CodepKaHue MPUKIATHOIO MOTYJIsI)
KOMOHMHAIIMH Ha [PAKTHKE 1. Ucnionp30BaHre KOMOMHAIINI MHOTOTPaHHIKOB U TEJ BPAIICHHS B IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax
IIpakTHyeckoe 3aHATHE 2
Tema 11.17. Pemenue 3amad. Conepxanne yaeOHOTO MaTepHaa
Muororpannanku u Tena 1. O6BeMsbl 1 TUIOMAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAIICHUS
BpatieHt KonTtpoabnas padora « MHOrorpaHHHKH U TeJia BpallleHUsI» 2
Paznen 12. DiieMeHTHI OK-01, OK-02,
KOMOMHATOPHUKH, 22 OK-03, OK-04,

CTATUCTUKHU U TCOPUH
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BEPOATHOCTEH

Tema 12.1. OcHOBHEIE
TTOHATHUS] KOMOWMHATOPUKH

Conepxanne yaeOHOTO MaTepHaa

1. HepeCTaHOBKI/I, pasMCIICHNA, COYCTaHUA.

Jleknus

Tema 12.2. CoObiTHE,
BEPOSTHOCTH COOBITHS.
CrnoxeHue 1 yMHOXKEHHE
BEPOATHOCTEM

Cozepxanue yueOHOTO MaTepuaia

1. CoBMecCTHBIE 1 HECOBMECTHBIE COOBITHSL.
2. TeopeMsbl 0 BEpOSTHOCTH CyMMBI COOBITHIA. TeopeMbl 0 BEpOSITHOCTH MPOU3BENCHUS COOBITHH.
3. YcnoBHasi BepOsITHOCTh. 3aBUCHMBIE M HE3aBHCHMBbIE COOBITHSL.

Jleknus

Tema 12.3. BeposTHOCTE B
POeCCHOHATBHBIX 3a1auax

IpodeccnoHaTLHO-OPMEHTHPOBAHHOE COEP:KAHME (CONEPKAHUE MPHKIIATHOTO MOLYJIs)

1. OtHOCHTEBHAS YACTOTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH.
2. CTaTUCTHYECKOE OTpeIeeHHe BEPOSITHOCTH.
3. O1ieHKa BEpOsSTHOCTH COOBITHS

HpaKTn!{ecxoe 3aHATHE

Tema 12.4. [luckperHas
ciy4yaiiHasi BEJIM4YMHA, 3aKOH €e
pacnpeneneHus

CopneprxaHue y4eOHOTO MaTeprana

1. Bunp! ciyyaiinbix BenuuuH. OnpeneneHne JUCKPETHOM ClydaifHOW BeTMYHHBI.
2. 3aKOH pacIipeieNnieHus AUCKPETHOM cllydaliHOM Benn4uHbl. Ee uncioBble XapakTepuCTHKH

Jlekuus

Tema 12.5. 3agaun
MaTeMaTHYECKOM CTATUCTUKH

Cozep:xaHue yueOHOro MaTepuana

Bapuanonnsiii psa. [lonuron yactor u rucrorpaMma. CTaTHCTHYECKUE XapaKTEPUCTHKHU psiia HabII0AaeMBbIX
JAHHBIX

Jlekuus

Tema 12.6. CocraBienue
TAOJHIL ¥ IUarpaMM Ha
MPaKTHKE

IIpodeccnonanbHO-OpHEHTUPOBAHHOE COeP:KaHUE (COdepsKaHUe MPUKJIATHOIO MOTYJIs1)

1. TlepBryHast 06pabOTKa CTATHCTHYECKHUX JAaHHBIX. | paudeckoe X MmpencTaBleHUE.
2. HaxoxxJeHue cpefHUX XapaKTepUCTHK, HaOI0IaeMbIX JaHHBIX

HpaKanecxoe 3aHATHE

Tema 12.7. Pemenue 3anau.
DOneMeHTH KOMOMHATOPHKH,
CTAQTHCTUKH U TEOPHU
BEPOATHOCTEN

Conepxanne yq4eOHOTO MaTepHaa

1. DneMeHTH KOMOMHATOPHUKH.
2. CoObITHE, BEPOSTHOCTH COOBITHSL.
3. CnoxeHre 1 YMHO)KEHHE BEPOSITHOCTEH

KonTpoabHasi pagora «JjieMeHTbl KOMOUHATOPMKH, CTATUCTUKH U TEOPUH BepOSATHOCTE»

OK-05, OK-07
I1IK-5.1

Pazpen 13. MmuoxkecTBa.
JJieMeHThI Teopuu rpagos

Tema 13.1. MuoxectBa

Conepxanne yaeOHOTO MaTepHaa

1. INousatre MuOXecTBa. [10IMHOXKECTBO.
2. Onepaiyy ¢ MHOXKECTBAMHU

Jlekuus

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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Tema 13.2. Omeparuu ¢
MHOXECTBAMU

IMpodeccnonabHO-OPHUEHTHPOBAHHOE CO/lepP:KaHue (coAep:KaHue NMPUKJIATHOT0 MOAYJIsA)

1. Onepammu ¢ MHOXKECTBAMH.
2. Periennie nmpuKIagHBIX 32124

IIpakTHyeckoe 3aHsTHE

Tema 13.3. I'pacsr

Cozepxanre yueOHOTO MaTepuana

1. [TousTre rpada.
2. Cpsi3HBIH rpad, nepeBo, MUK rpad) Ha TNIOCKOCTH

IIpakTnyeckas padora

Tema 13.4. Pemenue 3amau.
MHuoxectBa, rpadpl H HUX
MIpUMEHEHHE

Cozepxanue yueOHOTO MaTepuaa

1. Omepatuu ¢ MHoxectBamu.  OnmicaHue — peaybHBIX  CHTyallud € TIOMOIIBIO
2. Ilpumenenne rpadoB K pelieHuIo 3a1a4y

MHOXXECTB.

KonTtponbsnas padora «MHoxkecTBa, rpadgbl M HX IPHMEHEHHE»

Bcero:

300
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3. YCJIOBUS PEAJIU3ALIMA TPOTPAMMBI YUEBHOH

JANCHUIIJIMHBI
3.1. TpeGoBaHuss K MHHMMAJBHOMY  MaTepPHAIbHO-TEXHUYECKOMY
o0ecrne4eHnIo
Peanuzauust mporpamMmbl JAMCHMIUIMHBI TpeOyeT Haluyusi y4eOHOro kaOuHera
MaTeMaTUKU

Ob6opynoBanne y4yeOHOro kKaOMHeTa: MOCAJOYHBIE MECTa MO KOJIUYECTBY
oOydJaromuxcs; paboyee MECTO MpenojaBaresis; KOMIUIEKT Y4eOHO-HaIJISAHBIX
n0COOM; KOMIIJIEKT JIEKTPOHHBIX BUIEOMATEPUAIIOB; 3aJaHUs Il KOHTPOJbHBIX
paboT; npodeccuoHaIbHO OPUCHTUPOBAHHBIC 33/IaHKS U MAaTepUAJIbI DK3aMeHa

TexHuveckue cpeacTsa 00y4eHusi: IEPCOHATBLHBIN KOMIBIOTED € JUIIEH3UOHHBIM

IIporpaMMHBIM 00ecIIeYeHUEM U IIPOCKTOP C SKPAHOM

3.2. UudopmanuoHHoe odbecrnieueHre 00yueHust

Ilepeyenr pexoMeHayemMbIX Yy4eOHbIX u3gaHuii, WHTepHeT-pecypcos,
JAONOJHUTEJIbHON JIUTEPATYPHI

OCHOBHbBIEC HCTOYHUKH:

1. Anre6pa u Hauyana maremarudeckoro ananusa. 10-11 knaccel. bazoBbiil u
yrayOneHHsiit ypoau: yueoHuk / I1I. A. Anumos, FO. M. Konsarun, M. B. Tkauesa
[ np.]. — [Ipoceemnienue, 2022. — 463.

2. 'eomerpust 10-11 wmaccel. ba3oBelii U yriyOJaeHHBIH YPOBHHU: Y4eOHUK /
A. B. Iloropenos. — IIpocsemenue, 2022, — 174.

3. UnnuBuayanbHbBIE KOHTPOJIBHBIE pabOThl MO Kypcy «Asredpa W Hayana
aHanuza» g crygeHToB (dakynpreta CIIO: mocobwe mo MareMaTuke s
CTYJIGHTOB TEpBOro Kypca (akyiabTeTa CpeIHero mpodeccHoHaIbHOTO
obOpazoBanusa / benropoackuit [AY/ M. A. Cemepuuna, H.C. IlaGonkoBa —
benropoackuii 'AY, 2022.

4. Pabouas terpanb Mo Kypcy «Ainrebpa M Hayana aHaiau3a» IJs CTYIACHTOB
daxynbrera CIIO / benroponckuit 'AY / H. C. ITabonkosa, M. A. CeMepHHHA —
benropon: benropoackuii 'AY, 2022.

5. Marematuka B TaOiMIax M CXeMax: MOCOOWe ISl TIOJTOTOBKH K DK3aMEHY
UL CTYyIEHTOB IIEPBOIO Kypca CpeaHero mpodeccHoHaIbHOro obpa3oBanus /
benroponckuit 'AY/ TI'. B. bpaxunuk, H.C. IlabonkoBa, M. A. CemepHuHa,
T. H. Mununa — benropon: benropoackuii 'AY, 2020.

JLlONOJHUTENbHBIE HCTOYHUKMU:

1. http://lib.belgau.edu.ru — 95 benropoackoro 'AY.

2. http://znanium.com — DBC «3HaHUyMY».

3. http://e.lanbook.com — 3BC «Jlanby.

4. http://ebs.rgazu.ru — 3bC «AgriLib».
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JTUCLHUATNIUHBI

Kontpoib W omeHka pe3yabTaTOB OCBOEHHS 00IIe00pa30oBaTENbHOM
JUCIUIUIMHBI PACKPBIBAIOTCA Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThl, HAIIPABICHHbBIE
Ha (opmupoBaHue oOUUX M NpodecCHOHATbHBIX KOMIIETEHLMHA MO pa3jaesiaM U
TEMaM COJEpKaHUs y4eOHOro MaTepuaia.

KoHTpoub 1 o1leHKa pe3yabTaTOB OCBOCHUS JUCUUIUIMHBI OCYIIECTBIIAETCS
npernojaBarejieM B  Mpolecce NPOBEICHUA  NPAKTUUYECKUX  3aHATHUH U
nabopaToOpHBIX pPabOT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OO0YyYaroUUMUCS
WHIUBUYaTbHBIX 3aJJaHH, POEKTOB, UCCIICIOBAHUN.

Koa m HaumeHoBaHue Pasznen/Tema THIl OeHOYHBIX
(popMupyembIX MeponpuATHI
KOMIIeTeHIIU

OK 1. Beioupats P 1, Tema 1.1, 1.2, 1.3 I-o/ct, | TectupoBanue
CIIOCOGEI 11)121, "11“.5, 1.62 922304 IS/’ICTHIJI?I ompoc
, Temnr 2.1,2.2,2.3,2.4, HIMBHUIyaJIbHAs

peienms saad . 25,26 caMOCTOﬂ}T]enLHaﬂ pabota
npogeccHoHaTLHOM P 3, Temnr 3.1, 3.2, 3.3, 3.4 KonTpossHas padora
A€ATEJIBbHOCTH P 4, Temn 4.1, 4.2, 4.3, 4.4, BrinonHeHue
NPUMEHHUTEJIbHO K 45, 4.6 IT-o/c, 4.7 3K3aMEHAIIMOHHBIX 3aaHuH
Pa3IHYHBIM P 5, Temsr 5.1, 5.2
KOHTEKCTAM P 6, Temsr 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,

6.10,6.11

P7, Temnr 7.1,7.2, 7.3, 7.4,

7.5,7.6,7.7,7.8,7.9,7.10 II-

o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4,

8.5 I1-0/c, 8.6

P9, Temnr 9.1,9.2,9.3,9.4,

9.5 IT-o/c, 9.6

P11, Temsr 11.1,11.2, 11.3,

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

11.8,11.9, 11.10 IT-o0/c,11.11,

11.12,11.13, 11.14, 11.15,

11.16 IT-o/c, 11.17

P 12, Temsr 12.1, 12.2, 12.3

IT-o/c, 12.4,12.5, 12.6 T1-0/c,

12.7

P 13, Temsr 13.1, 13.2 [T-o/c,

13.3,13.4
OK 2. UcnnoanL30BaTh P 1, Temal.1,1.2, 1.3 II-0o/c, | TectupoBanue
COBpEMeHHbIE CPeCTBA 14,15,1.6 VYerHbll onpoc
HOMCKA. AHATM3A 1 P2, Temsr 2.1, 2.2,2.3, 2.4, NunuBunyansHas

i 2.5,2.6 caMmocCTosATeNbHas paboTa

HHTEpHpeTANU P 3, Temsr 3.1, 3.2, 3.3, 3.4 KonTpomnbHas paborta
uHpoOpMANHH, U P4, Temp1 4.1,4.2,4.3,4.4, BrinonaHenne
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HH(pOpMALHOHHbIE
TEXHOJIOTUM /I
BBIIOJIHCHUA 32124
npodeccuoHaIbHOM
AeATeJbHOCTH

45, 4.6 IT-o/c, 4.7

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9,
6.10, 6.11

P7, Tems 7.1,7.2, 7.3, 7.4,
7.5,7.6,7.7,7.8,7.9, 7.10 I1-
o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5 IT-o/c, 8.6

P 10, Temsr 10.1, 10.2, 10.3
IT-o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-o/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

P12, Temsr 12.1, 12.2,12.3
IT-o/c, 12.4, 12.5, 12.6 T1-o/c,
12.7

P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

SK3aM€EHALIMOHHBIX 3aJaHuN

OK 3. [InanupoBath 1
peaJin3oBbIBaTh
co0CTBEeHHOE
npogeccuoHaIbLHOE U
JINYHOCTHOE Pa3BUTHE,
NpeINpPUHAMATENbCKY 0
AeAITeJIbHOCTD B
npogeccuoHaAIbLHON
chepe, HCII0JIB30BATH
3HAHMSA 110 (PUHAHCOBOM
rPaMOTHOCTH B
PA3JIHYHBIX )KU3HEHHBIX
CUTYalUsAX

P1,Temal.1, 1.2, 1.3 IT-o/c,
14,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,
2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6 [T-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10,6.11

P7,Temwr 7.1,7.2,7.3, 7.4,
75,7.6,7.7,7.8,7.9,7.10 I1-
o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5 I1-o/c, 8.6

P9, Temsr 9.1,9.2, 9.3, 9.4,
9.5 IT-0/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
IT-o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-0/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

P 12, Temsr 12.1,12.2, 12.3
IT-o/c, 12.4,12.5, 12.6 T1-o/c,
12.7

P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

TectupoBanue

VYeTHbIM onpoc
NunuBunyanbHas
caMocCTosITeIbHas paboTa
KontpospHast paboTa
Beinonnenue
9K3aMEHALIMOHHBIX 3aJaHUI

OK 4. DddexTnBHO

P1,Tema 1.1, 1.2, 1.3 IT-o/c,
14,15,1.6

TectupoBanue
YcTHBIT onpoc
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B3aHUMOJEeHCTBOBATH U
padoraTh B KOJLJIEKTUBE
1 KOMaHJe

P2, Temn1 2.1, 2.2, 2.3, 2.4,
2.5,2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4
P4, Temr1 4.1,4.2,4.3,4.4,
4.5, 4.6 IT-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9,
6.10, 6.11

P7, Tems 7.1,7.2,7.3, 7.4,
7.5,7.6,7.7,7.8,7.9, 7.10 I1-
o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5 IT-o/c, 8.6

P9, Temsr 9.1,9.2, 9.3, 9.4,
9.5 IT-o0/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
II-o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-o/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

P12, Temsr 12.1,12.2, 12.3
IT-o/c, 12.4, 12.5, 12.6 IT-o/c,
12.7

P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

WNupuBunyanbHas
caMoCTosATeNbHas paboTa
KonrponsHas padora
Brinonnenue
HK3aMEHALMOHHBIX 33/IaHUN

OK 5. OcymecTBJIATH
YCTHYIO U IICHbMEHHYIO
KOMMYHHUKAIUIO HA
rocy1apCTBEHHOM
sa3bike Poccuiickon
Denepanuu ¢ y4eToM
0oco0eHHOCTeM
COLMAJIBHOIO M
KYJbTYPHOI0 KOHTEKCTA

P1,Temal.l, 1.2, 1.3 I1-0/c,
14,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,
2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4
P4, Temr1 4.1,4.2,4.3, 4.4,
4.5,4.6 I1-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7,7.8,7.9,7.10 II-
o/c, 7.11

P 8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5 IT-o/c, 8.6

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-o0/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

P 12, Temsr 12.1,12.2, 12.3
IT-o/c, 12.4,12.5, 12.6 T1-o/c,
12.7

P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YcTHbIN onpoc
WnauBuayanbHas
camocTosiTeNnbHas paboTa
KonTponbnas pabora
Beinosinenue
9K3aMEHALIMOHHBIX 3aJaHU
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OK 6. IIposiBasiTh
rpaskIaHCKO-
NATPHOTHYECKY IO
MO3HUIHIO,
JAEeMOHCTPHPOBAThH
0CO3HAHHOE MOBeJAeHUe
Ha OCHOBE
TPAAULMOHHBIX
00111eYeI0BeYECKHX
IEeHHOCTEN, B TOM YHCJIe
C YY€TOM rapMOHU3AIUU
MEKHAIITMOHAJIBLHBIX U

P1,Tema 1.1, 1.2, 1.3 II-0/c,
14,15,1.6

P2, Temer 2.1,2.2, 2.3, 2.4,
2.5,2.6

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9,
6.10,6.11

P7,Temnr 7.1,7.2, 7.3, 7.4,
75,7.6,7.7,7.8,7.9,7.10 II-
o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5 IT-o/c, 8.6

P11, Temsr 11.1,11.2, 11.3,
11.4,115, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-o0/c,11.11,

TectupoBanue

VYeTHBII onpoc
WNupuBunyanbHas
caMmocCTosATeNbHas paboTa
KonrponsHas padora
Brinosnenue
DK3aMEHALMOHHBIX 3a/IaHUN

MEKPeJTUTrM03HbIX
OTHOILEHHI, IPUMEHSIT 11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

CTAaHAAPTHI
AHTUKOPPYNIIUOHHOT O
MOBeJACHUS
OK 7. CoaeiicTBOBAaThH P1,Temal.l, 1.2,1.3II-0o/c, | TectupoBanue
COXpaHEHHIOo 14,15,16 VYcTHbIN onpoc
OKDVIKAIOIMIEH COIL P2, Temnr 2.1, 2.2, 2.3, 2.4, NunuBunyanpHas

PY m PEAb, 2.5,2.6 camocTosITeIbHast paboTa
pecypcocbepexeHuio, P 3, Temsi 3.1,3.2, 3.3, 3.4

NPUMEHATH 3HAHUSA 00
H3MEHEHHH KJINMATa,
NPUHIMIIBI
0epeKINBOro
NPON3BOJCTBA,

3¢ PeKTUBHO
AefCcTBOBATH B
Ype3BbIYANHbBIX
CUTyalMsAX

P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6 [T-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10, 6.11

P7, Temnr 7.1,7.2,7.3,7.4,
75,7.6,7.7,7.8,7.9,7.10 I1-
o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5 I1-0/c, 8.6

P9, Temn1 9.1, 9.2, 9.3, 9.4,
9.5 IT-0/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
IT-o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,115, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-0/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

P 12, Temsr 12.1, 12.2, 12.3
IT-o/c, 12.4,12.5, 12.6 T1-o/c,
12.7

P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

KontposbHas padota
Brinosnenue
9K3aMEHALIMOHHBIX 3aJaHU

IIK 1.1. OcymecTBIsATH
AUATHOCTHKY CHUCTEM,

P1,Tema 1.1, 1.2, 1.3 IT-o/c,
1.4,15,1.6
P2, Temn1 2.1, 2.2, 2.3, 2.4,

TectupoBanue
VYeTHBIT o1Ipoc
NuauBuayansHas
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y3J10B 1 MEXaHU3MOB
ABTOMOOMJIBHBIX
JABUTraTeJIen

2.5,2.6

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10, 6.11

P9, Tems1 9.1, 9.2, 9.3, 9.4,
9.5 IT-o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
IT-o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-o/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

camocTosTeNnbHas padoTa
Konrponsnas padora
Brinonnenue
HK3aMEHAlMOHHBIX 3a/IaHUN

MK 3.1. OcymecTBasiTh P1,Temal.1,1.2, 1.3 TI-0/c, | TectupoBanue
HATHOCTHKY 1.4,15,1.6 VeIl onpoc
. | P2 Temn 2.1,2.2,2.3,2.4, NunuBuayanbHas
TpaHCMUCCHH,  XO10BOM 2.5,2.6 CaMOCTOSTEIbHAsA PadoT
: pabota

qacTH u OpraHos | p 7, Temnr 7.1,7.2,7.3, 7.4, KontponpHas padota
YupaBJcHUA 75,7.6,7.7,7.8,7.9,7.10 II- | BeimosiHeHue
aBTOMOOMJIEH o/c, 7.11 S3K3aMEHAIIMOHHBIX 3aIaHNUH

P 8, Temnr 8.1, 8.2, 8.3, 8.4,

8.5 IT-o/c, 8.6

P9, Temnr 9.1,9.2,9.3,9.4,

9.5 IT-0/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3

IT-o/c, 10.4

P11, Temsr 11.1,11.2,11.3,

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

11.8,11.9, 11.10 IT-o/c,11.11,

11.12,11.13, 11.14, 11.15,

11.16 IT-o/c, 11.17
MK 4.2. IlpoBoauth P1,Temal.1, 1.2, 1.3 II-0/c, | TectupoBanue
PEMOHT OBpeKIeHHIA 1.4,15,1.6 YcTHBIH onpoc

P2 Temsr 2.1,2.2,2.3,2.4, NunuBunyanbHas
aBTOMOOMJILHBIX

25,26 caMocTosiITeNnbHas paboTa
Ky30BOB P9, Temsi 9.1, 9.2, 9.3, 9.4,

9.5 IT-0/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
IT-o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,115, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-0/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

KontposbHas padota
Brinonnenue
JK3aMEHALIMOHHBIX 3aJaHui

IIK 5.1. IlnanupoBatsh
HeSITeJIbHOCTD
nojapasjeJjeHus 1Mo
TEXHHYECKOMY
00CJIY’>KMBAHUIO U
PEMOHTY CHCTEM, y3JI0B

P1,Tema 1.1, 1.2, 1.3 II-0/c,
1.4,15,1.6

P2, Temnr 2.1, 2.2,2.3, 2.4,
25,26

P9, Temsr 9.1, 9.2, 9.3, 9.4,
9.5 IT-o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
I1-o0/c, 10.4

TectupoBanue

VYeTHBIT Oo1poc
NunuBunyansHas
camocCTosITeNbHAs paboTa
KonTpomnpnas pabora
Brimonnenue
SK3aMEHAIlMOHHBIX 3aJaHUI
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M ABUTaTeJIel
AaBTOMOOHJIA

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5, 11.6, 11.7 [1-o/c,
11.8,11.9, 11.10 I1-0/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

P 12, Temsr 12.1, 12.2, 12.3
[T-o/c, 12.4, 12.5, 12.6 I1-o/c,
12.7

! MpodeccronanbHO-0pHEHTHPOBAHHOE COIEPKAHHE
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