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1. O0mas xapakrepucTuka pado4eii mporpaMMbl 0011e00pa3oBaTeJbHOMI
aucuuniauabl ITIJ1.01 MaTtemaTuka

1.1. MecTo AUCHMIUVIMHBI B  CTPYKType HNpodeccHoHAILHOM
oOpasoBareabHoil nporpammsl CIIO:
O6meoOpazoBatenbHas nucuuriuHa [1J1.01 Maremartuka siBisieTcst 00s3aTesIbHON
4acThl0  00I11e00pa30BaTeIbHOrO IMKJIAa 00pa3oBaTeNbHONM MpPOrpaMMbl B
cootBeTcTBUM ¢ ®I'OC CIIO cnenuansnoctu 13.02.07 Snexkmpocuaboscenue (no
ompacnsam) (6a30Basi IOATOTOBKA).

1.2. He.]'ll/l ! IVIAHUPYEMbBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJIMHBI:

1.2.1. leab AUCUUIIHHBI

Conepxanue TmporpaMmbl  oOIeoOpazoBaTenbHol auciuminabl  [1/1.01
MartemMaTuka HampaBJI€HO Ha JIOCTM)KEHHE pE3yJbTaTOB €€ M3yYeHUs B
cootBercTBUM C TpeboBanusiMu PI'OC COO c yderoM mpodecCHOHATBHON
HarnpasieaHocTi ®I'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJbTATbI OCBOCHHMS 001Ie00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Ocoboe 3HayeHWe OUCUUILIMHA HMEET NpU (POPMUPOBAHUM U PA3BUTUU
oOux u npodeccuoHanbHbix komnereHuH (nanee OK u I[1K cooTBETCTBEHHO).



O01mme KOMIETEHIINHT

Ilianupyemblie pe3yabTaTbl 00y4eHUs

Oo6mue JucuumnimHapHbIe
OK 01. Beibupats — TOTOBHOCTb K TpPYLY, OCO3HAHHE LEHHOCTH - BJQETh METOJAMHU  JIOKA3aTeJbCTB, aJITOpPUTMaMHU
CIIOCOOBI PEIICHUs 3a1a4 MacTepcTBa, TpyAoIo0ue; pemieHus 3amad; yMeHue (GOpPMYyIUPOBATH  OMpEACIICHUs,
npo¢eCCHOHATBHON —  TOTOBHOCTBH K aKTHBHOIA JeSITeIbHOCTH | AKCHOMBI U TEOPEMBI, IPUMEHATh MX, IIPOBOAMTH JOKA3aTEIIbHbIC
JACATECIbHOCTH TEXHOJIOTHYECKOM u COIMaJIbHOM HaIIPaBJICHHOCTH | PACCYKICHUSA B XOAC PCIICHUS 33124,
IMIPUMEHUTEIIBHO K CIIOCOOHOCTE UHUIAHUPOBATH, IJIAaHUPOBATh u - YMETHb OICPUPOBATH IOHATHUAMH: CTCIICHb YHCIIA,

Pa3JINIHBIM KOHTCKCTaM

CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIbHOCTD;
— HHTepec K pa3iaudHbIM chepam npodeccuoHanbHON
NESITEIbHOCTH,

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JICHCTBHUSIMH:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

—  CaMOCTOSITEIILHO (dbopmyrpoBaTh u
aKTyaJIu3upOBaTh npo0iemy, paccMaTpuBaTh ee
BCECTOPOHHE;

— YCTaHaBIIMBaTh  CYIICCTBEHHBIH  MPHU3HAK WU
OCHOBAHMS JJIs1 CPAaBHEHHMSI, KJIacCU(UKAIIUU U 0000IICHUS;

— ompeneniaTb  UENMW  JEATENBHOCTH,  33/1aBaTh

napameTpbl U KPUTEPUHU X TOCTHXKCHHUS;

— BBUIBJISTH 3aKOHOMEPHOCTM U MPOTHUBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

— BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTb, OIICHUBAThH
COOTBETCTBUE pE3yJbTATOB LEJISAM, OLIEHUBATh PHUCKHU
MMOCJICICTBUI IEATCILHOCTH;

— pa3BUBaThb KPEaTUBHOE MBIIUICHHE IPU PEIICHUU
YKU3HEHHBIX TIPO0OIIeM;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

— BIIAJIeTh HaBBIKAMU Yy4eOHO-UCCIIETOBATENLCKON H

MPOEKTHON  NIeATENbHOCTH,  HaBBIKAMH  pPa3peuIeHUs
npo0Jem;
— BBIBIATH  NPUYUHHO-CIICJCTBEHHBIE  CBSI3M |

aKTyaJIM3UpOBAaTh 33]a4y, BBIIBUTaTh THIIOTE3Y €€ PelIeHus,

HaXOJUTh  apryMeHThl  JJIsi  JIOKa3aTelbCTBA  CBOUX

YTBEP)KJICHHI, 3371aBaTh MapaMeTpbl U KPUTEPUH PELLICHMS;
— QHAJIU3MPOBaTh TOJYYEHHbIE B XOJE peIIeHUs

norapn(bM quciia;, YMCHHC BBIIIOJHATHL BBIYHUCJICHUC 3HAUYCHHUHN U
npeoOpa3oBaHus BBIPAKEHUH CO CTEMEHSAMH U JiorapuQmMami,
peoOpa3oBaHus JPOOHO-PallMOHAIBHBIX BBIPAXKEHMUI;

- yMETh ONEPHUPOBaTb IOHATUSAMHU: PALUOHAIIBHBIE,
UPPALMOHAIILHEIE, [I0Ka3aTeJIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUe,  TPUTOHOMETPHYECKHUE  YpaBHEHUS |
HEPaBEHCTBA, UX CUCTEMBI,

- YMETh OINEPHUPOBATH MOHATHAMU: (HYHKIHUS, HETIPEPHIBHAS
GbyHKIMS, NPOW3BOAHAsA, IMEpBOOOpa3Has,  OMpeAesICHHBIN
UHTETpajl; yMETh HAaXOAWUTh IPOU3BOJIHBIE AJIEMEHTAPHBIX
GbyHKIUH, UCTOIB3ys CHpPaBOYHbIE MaTepuajbl; UCCIEIOBAaTh B
IPOCTEHIINX CiydasX (YHKIMH Ha MOHOTOHHOCTb, HaXOIWTb
HauOoJbIIME M HAUMEHbIIME 3HaueHUs (YHKIU; CTpOUTH

rpaguk  MHOTOUYJIEHOB C  HCIOJIb30BAaHHWEM  arapara
MaTeMaTU4YeCcKOro aHaliu3a; MPUMEHATh MPOU3BOJHYIO IpHU
pelieHuu  3aJad  Ha  JIBIDKEHHE;  peliaTh  MPaKTHKO-

OpUEHTHPOBAaHHbIE 3aJjaudl Ha HauOOJbIIME W HaUMEHBIINE
3HAYEHUS], HA HAXO0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMETb ONEepUpPOBaTh MOHATUAMU: pAallMOHAIbHAS (QYHKLNA,
ITOKa3aTeNnbHas byHKIHS, CTEIEHHAas GyHKIMS,
norapupmuueckas (yHKIHS, TPUTOHOMETpUYECKHe (DYHKIMHM;
YMEHHE CTPOUTh I'padUKH W3Y4eHHBIX (YHKIMI, UCIOIB30BaTh
rpaduKyd TpU M3YyYEHUU TPOLECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHnn 3a1ad U3 IpYruX YyueOHBIX HpPEeIMETOB M 3a7ad U3
peanbHON >KHU3HU; BBIpAXaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

- YMETh pelaTh TEKCTOBbIE 33Ja4Yl Pa3HBIX THIOB (B TOM
YyHUClie Ha MPOLEHTHI, JOJM W YacTH, Ha JBHXKEHHE, padory,
CTOMMOCTh TOBapoOB M YCIYI, HAJIOTH, 33Ja4yd M3 00JacTu




3aJadu PE3YIbTAaTHI, KPpUTHYCCKHU OLICHUBATh nux
AOCTOBCPHOCTb, MPOTHO3UPOBATHL H3MCHCHUC B HOBBIX
YCIIOBHUAX;

— YMETh IMEPEHOCUTh 3HAHUS B II03HABATECIBHYIO WU
MPAKTUYECKYIO 00IaCTH KUZHEICATSIILHOCTH;

— yMEeTh  MHTErpUpOBaTh  3HAHUS U3
MPEAMETHBIX 00J1acTel;

— BBIIBUTaTh HOBBIC HJCH, MpE/JIaraTb OpUrHHAIbHBIC
MOAXO/bI U PEIICHHUS;

— CHOCOOHOCTh HX HCIIOJIB30BaHMS B MO3HABATEILHOU
Y COIMAJIbHOM MPAKTUKE

Pa3HbIX

yIpaBiIeHUS JTUYHBIMU U CEMEHHBIMU (PUHAHCAMM); COCTABIATh

BBIPQ)KEHUS, ypPaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI 11O
YCIOBUIO 3a/1aud, HCCIIIOBATh IIONYYCHHOE pELICHuEe W
OLIGHUBATh MPABJIOTIOT0OHOCTD PE3YIIbTATOB;

- YMETb OIIepUPOBATH HOHSATHAMHU: cpenHee
apupmMeTHyecKkoe, MeuaHa, HauOoJblllee U HaMMEHBIIEe
3HAUEHMs, pa3Max, JHUCIEepCHs, CTaHIAPTHOE OTKJIOHEHHE
YHUCIOBOTO Habopa; yMeTh U3BJEKaTh, WHTEPIPETHPOBATDH

MHpOpMaLKIO, MPEJICTABICHHYI B Ta0iuLax, Ha JuarpaMmax,
rpaduKax, OTPAXKAIOIIYI0 CBOMCTBA pPEATbHBIX MPOIECCOB HU
SBJICHUN; NPEJCTaBIATh MH(POPMALMIO C MOMOLIbI TAOIULl U
JIMarpaMm; UCCIIEI0BATh CTATUCTUYECKHUE JAHHBIC, B TOM YHUCIIE C
IPUMEHEHHEM IpapUUECKUX METOI0B U AIEKTPOHHBIX CPEJCTB;

- YMETb OIIEpUPOBaTh IOHATUSAMH: CIYYalHBIA ONBIT U
ciyyaiiHoe coObITHE, BEPOSTHOCTb CIIy4yailHOro COOBITHS;
YMEHUE  BBIUHCIATH  BEPOATHOCTH C  HCIOJIB30BAaHUEM
rpaMuecKux METOAOB; NPUMEHATh (QOPMYJIbI CIOXKEHUS U
YMHOXXEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U (POPMYIIBI
IIpU  pELICHUU 3a]a4, OLEHUBATh BEPOATHOCTH pealbHBIX
COOBITHI; 3HAKOMCTBO CO CIyYallHBIMU BEJIMYHMHAMU; YMEHHE
NPUBOANUTE TPHUMEPHI IPOSBICHHUS 3aKOHA OOJIBIIMX 4YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yYMeTh ONepUpoBaTh MOHATHSAMH: TOYKa, MpsAMasd,
IJIOCKOCT, MPOCTPAHCTBO, JIBYTpaHHBIN yroJI,
CKpELIMBAIOIINECS psIMBbIE, napayuienTbHOCTh u

MEPHEHAUKYISIPHOCTD TPSIMBIX M IUIOCKOCTEH, YIrojl MEXIY
MPSAMBIMH, YroJl MEXKAY NPSAMOA M IIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU O INIOCKOCTH, PACCTOSTHUE
MEXIy HPSAMBIMH, PAaCCTOSHUE MEXAY IUIOCKOCTSMH; YMEHUE
UCTOJNB30BaTh IPH pEHICHWH 3aJad H3y4YeHHble (aKThl U




TEOpeMbI INIAHUMETPUH; YMEHUE OLEHUBATh pa3Mepbl 0OBEKTOB
OKpYXaroIlero Mupa;

- YMETh OIEPUPOBAThH MOHATUAMU: MHOT'OI'PaHHUK, CEUEHUE
MHOIOTpaHHMKa, KyO, Mapajielenune], npusma, NUpaMuia,
¢durypa M NOBEPXHOCTh BpALICHUS, LWIMHIAP, KOHYC, LIap,
cdepa, ceueHus (UTYpHI BpAIICHHS, TUIOCKOCTh, KaCArOIIAsCs
cdepsbl, NUINHAPA, KOHYCA, MJIOLIAb TOBEPXHOCTH IUPAMHJIBI,
NpU3MBI, KOHYCa, LWJIMHApPA, IUIOm@Aab cdepbl, o0beM Kyoa,
OPSAMOYTOJIBHOTO — Hapajiefenunena, MNUPaMUIbl, HPU3MBI,
WIMHAPA, KOHYCa, [apa; yMeHHe W300pakaTh MHOTOTPaHHUKU
U TIOBEPXHOCTH BPALICHUS, UX CEUYEHHUS OT PYKH, C HMOMOILBIO
YEpTEKHBIX HUHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacrio3HaBaTb ~ CUMMETPUI0 B  IIPOCTPAHCTBE;,  yMEHHE
pacrno3HaBaTh [IPaBUIIbHbIE MHOIOIPaHHUKY;

- yMeThb ONEepUpOBaTb MOHATUSAMM:  JBW)KEHUE B
NpOCTpaHCTBE,  MOMOOHBIE  QUTypsl B MPOCTPAHCTBE;
UCIOJIb30BaTh OTHOLICHUE IJIOUIa/iell MOBEepXHOCTENH U 00BEMOB
o00HBIX (PUTYp TIPpH pelIeHUH 3aay;

- YMEeTh BBIYHUCIATH T€OMETPUUYECKHE BEIMYUHBI ([UIMHA,
yroi, IMJoumaab, 00bEM, IUIOMIAAb IMOBEPXHOCTH), HCHOJb3Ys
U3y4eHHbIE (POPMYJIBI U METOBI;

- YMETb ONEPUPOBATh MOHATUIMU: MPSIMOYTOJIbHAs CHCTEMA
KOOpJMHAT, KOOPAWHATHl TOYKU, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKaJIsIpHOE TPOU3BEACHMUE, YIrOJd MEXAYy BEKTOpaMHu, cymma
BEKTOPOB, IIPOM3BEACHHE BEKTOpAa HA 4YHUCIIO; HAXOAWTh C
MOMOIUIbIO0 U3YyYEHHBIX (POPMYJT KOOPAMHATHI CEPENUHBI OTpE3Ka,
paccTosiHue MEXIy JBYMs TOUKaMU;

- yMeTh BBIOMpaTh MOAXOIAIMIMNA H3YYEHHBIH METON Ui
pelieHus 3a7add, pacro3HaBaThb MaTeMaTHueckue ¢akTbl U
MaTeMaTHYeCKue MOJIEIM B TPUPOAHBIX U OOIIECTBEHHBIX
SBJIGHUSIX, B HCKYCCTBE; YMEHHE NPUBOJUTH IMPUMEPHI
MaT€MaTU4eCKUX  OTKPBITUM  POCCUMCKOM U MHUPOBOH
MaTeMaTHYECKOU HAYKH;

- YMETh ONEPUPOBATh MOHATHUSIMM: OINPEAEICHUE, AaKCUOMA,
TeopeMa, CIJEJICTBUE, CBOMCTBO, MpPHU3HAK, [0KAa3aTENbCTBO,
paBHOCHIIbHBIE  (OPMYIUPOBKH; yMeHHE  (POpPMYyTUpPOBAThH
0o0paTHOE ¥ IPOTUBOIOJIOKHOE YTBEP)KIACHHE, IPUBOJUTH
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IpUMEpPl U KOHTPIPUMEDSI, HCIIOJIB30BATh METOJ
MaTEeMaTUYeCKOM  MHIAYKIMM; IPOBOAUTH  JOKa3aTeJIbHbIE
pacCyXJIeHHs IIpU PEIICHUM 3a1ad, OLEHUBATh JIOTHYECKYIO
IIPAaBUJIILHOCTD PACCYXKICHUM;

- yMETb  OIEpUpOBaTb  IOHATUSAMHU:  MHOXKECTBO,
IIOJIMHOXKECTBO, ~ ONEpalMy  HAaJ  MHOYKECTBAMH; YMEHHE
UCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Ul
OINMCAHUS pealIbHBIX MPOLIECCOB U SBJIECHUI IIPU pEIICHUH 3a/1a4,
B TOM YHUCJIE U3 APYIUX YUEOHBIX NIPEIMETOB;

- YMETb ONEepUpPOBaTh MOHATHAMHU: Tpad, CBI3HBIA Tpad,
JiepeBo, LMK, TIpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTb M
ONMCHIBATh TIpadbl pa3IMYHBIMM CHOCO0AaMHU; MCIIOIb30BATh
rpadsl Ipu peLIeHUH 3a/1a4;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHSIMH: COUYETAHUE,
[EPEeCTaHOBKA, YUCIO COYETaHWH, YUCIIO NEPEeCTaHOBOK; OMHOM
HpioTOoHa; yMeHHe MNPUMEHATh KOMOWHATOpHBIE (AKThl U
paccyXIeHHus Ul PELICHUs 3a/a4;

-yMETh ONEpPUPOBATH MOHATHSAMHU: HATYpaJbHOE YHUCIIO,
L[EJI0€ YHUCJIO, OCTAaTOK II0 MOAYJI0, PALMOHAJIBHOE YHCIIO,
UPPALMOHATIBHOE YHUCJIO, MHOKECTBAa HATypalbHbIX, LEJbIX,
palMOHAIbHBIX, IEHCTBUTENIBHBIX YUCEN; YMEHUE UCIIOJIb30BaTh
NpU3HAKW JEITMMOCTH, HAUMEHbIIMK OO Jenurens W
HalMeHblIee o0lee KpaTHOe, alroput™ EBkinaa npu pemeHun
3aJ1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMAMHU
CUMCIICHUS;

- yMETb CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CTEIEHb C
LEJIbIM [TOKa3aTeleM, KOPEHb HaTypalbHON CTENEHH, CTENEHb C
palMoOHaJIbHBIM I10Ka3aTelIeM, CTENEHb C JIEHCTBUTEIIBHBIM
(BemIeCTBEHHBIM) TOKa3arenaeM, Jorapupm dYHClIa, CHHYC,
KOCHHYC Y TAHT€HC IPOU3BOJIBHOTO YHCIIA;

- yMeTb  ONEpUPOBaTh  MOHATUSAMHU:  TOXKIECTBO,
TOKIECTBEHHOE Tpeo0pa3oBaHUe, ypaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHHI 1 HEPaBEHCTB, pABHOCWJIBHOCTh YpaBHEHHUI,
HEPABEHCTB M CHUCTEM, palUOHAJIbHBIE, WPPALUOHAIBHBIE,
MOKa3aTelbHbIE, CTETEeHHBbIE, JorapupmMuIeckue,
TPUTOHOMETPUYECKUE YpPAaBHEHUS, HEPABEHCTBA M CHCTEMBI;
YMEHHME pEIIaTh YPABHEHMs, HEPABEHCTBA M CHCTEMBI C
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IOMOILBI0  Pa3IMYHBIX  NPHEMOB;  pEUIaTh  ypaBHEHMS,
HEPaBEHCTBA M CUCTEMBI C MAapaMEeTPOM; IPUMEHATh YpaBHEHHUS,
HEPaBEHCTBA, UX CUCTEMBI JUIsl PELICHUs MaTeMaTUYeCKHUX 3a/ad
¥ 33/1a4 U3 Pa3IMYHbIX 00JIACTeH HAYKHU U PEATbHOM KU3HHU,

- yMeTb CBOOOJHO OIEPUPOBATH MOHATUAMHU: TIpaduk
¢bynkuuu, oopaTHas QyHKIHS, KOMIO3ULUS (GYHKUINH, THHEHHAS
byHKUMSI, KBaapaTWyHas (QYHKIWSA, CTeNeHHas (YHKIus C
LEJIBIM [TOKa3aTeNIeM, TPUTOHOMETpHUYECKUe (PYHKIIUH, OOpaTHbIE
TPUTOHOMETPUUYECKHE ¢byHKIMH, IoKa3aTeybHas u
norapupmuueckas (QYHKIMU; yMEHHE CTPOUTh Tpaduku
GbyHKIHI, BHITOTHATE IpeoOpa3zoBaHus rpadukoB GyHKITHIA;

YMEHHUE HCMONb30BaTh Tpaduku (QYHKIMHA 11 M3y4eHHS
IPOLIECCOB M 3aBUCUMOCTEH NpU pELIeHUH 3ajady M3 APYrux
y4eOHBIX TMPEeIMETOB M W3 pPEATbHON JKU3HM; BBIPAKAThH
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

yMEHHE CBOOOJHO OIEPHPOBATH MOHATUSMHU: UYETHOCTD
GyHKUMM,  NEpUOJUYHOCTh  (YHKIMH,  OTPAaHUYEHHOCTh
(GyHKINK, MOHOTOHHOCTH (YHKIMH, OKCTpeMyM (YHKIIHH,
HauOoJplllee M  HAaWUMEHblIee 3HA4eHUs  (QYHKUUMU  Ha
MIPOMEXYTKE; YMEHHUE MPOBOANTH MCCIeIOBaHNE (PYHKIINH;

YMEHHUE HCIOJIb30BaTh CBOWCTBA W rpaduku (yHKUMN JUIs
pelieHnsT ypaBHEHWH, HEPaBEHCTB W 3a1ad C IapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- yMETh CBOOOJTHO  ONEpHUpPOBATh MOHATUSAMMU:

HIOCJIEI0BATEIBHOCTD, apupmeTHIecKast Mporpeccus,
reoMeTpuyeckass  nporpeccus, OeCKOHEUYHO  yObIBaroIias
reoMeTpHuecKas porpeccus; yMeHHe 3aJaBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBI0 PEKYPPEHTHBIX
bopmyu;

- yMeTb OIEpUPOBaTh MOHATUSMHU: HENPEPHIBHOCTD
¢byHkuMM, acUMOTOTHl rpaduka (YyHKIMM, NEepBas W BTOpas
MPOU3BOJHAS (PYHKIIMH, TEOMETPUUYECKUN U PU3NUECKUI CMBICI
NPOM3BOJIHOW, TepBooOpasHas, OINpeNeNeHHBbI  HHTEerpal;
YMEHHE HaxOJIUTh AaCHUMNTOTHl rpaduka ¢GYHKIUH;, YMEHHUE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOIO U
KOMIO3UIUN (DYHKIMH, HAXOJUTh YpPABHEHHE KacaTeIbHOM K
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rpaduky GyHKINH,

YMEHHUE HCIIOJIb30BaTh MPOM3BOIHYIO Uil HCCIICAOBAHUS
GyHKUMH, JUIS  HaXOXKICHMsS  HAWIy4IlIero pelIeHus B
NOPUKIAAHBIX, B TOM YHCJIE COIHMAIbHO-DKOHOMUYECKHX H
¢bu3nyeckux 3agavax, Ui ONpPEAeSICHUs] CKOPOCTH U YCKOPEHHUS;
HAXOJUTh IJIOUIaTd U 00BEeMbI (PUTYp ¢ TOMOIIBIO MHTErpaa;
IPUBOAUTh IPUMEPHl MAaTEMATUYECKOIO MOJECIUPOBAHUS C
noMoIkio A depeHnnanbHbIX ypaBHEHHH;

- yYMEThb OIIEPUPOBATh MOHATUSAMHU: KOMIUICKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUICKCHBIE YHWCIA, MOAYJdb M AapryMeHT
KOMILIEKCHOTO 4ucia, (opMa 3alUuCH KOMIUIEKCHBIX YHCel
(reomeTpuyeckas, TPUIOHOMETPHYECKAas U alreOpanyeckas);
yMeTh  MPOU3BOAMTH  apu(MeTHdyeckue  JedcTBUA  C
KOMIUIEKCHBIMU YMCIIAaMH; TIPUBOJUTH MPUMEPHI UCIOIB30BAHUS
KOMILJIEKCHBIX YHCEJ;

- yMeTh CBOOOJHO OIEPHPOBATH NOHATHUSAMH: CpEIHEE
apupmeTHyeckoe, MeJuaHa, HauOoJblllee W HaMMEHbIIee
3HAYEHUs, pa3Max, IHCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE IS
ONMHCAaHWs  YMCIOBBIX  JaHHBIX; YMEHHME  HCCJeI0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM 4YHCIE€ C TPUMEHEHHEM
rpaMuecKux METOJIOB M 3JEKTPOHHBIX CPEICTB; rpaduyecku
MCCIIEIOBAaTh COBMECTHBIC HAONIOJIEHHS C TIOMOIIBIO JTHarpaMM
pacceuBaHUs U JIMHEHHON perpeccuy;

- YyMeThb  HAaxOJUTh  BEPOATHOCTH  COOBITHH  C
UCMOJIb30BaHUEM TpapUUecKUX METOJIOB; MPUMEHSATH JUIA
pemeHust  3amad  (GOpMynBI  CIOKEHHUS W YMHOXKCHHS
BEPOATHOCTEH, (OpMyNly TOJHOM BEPOATHOCTH, (POpPMYITy
bepuymnu, xomOuHaTtopHble (AaKTBl U (QOPMYIIBI;, OLIEHUBATDH
BEPOSITHOCTH  PEATBHBIX COOBITHI; yMEHHE OIEepHpPOBAThH
MOHSATHUSMHU: ciyyaitHast BEJIMYMHA, pacripeiesieHue
BEPOSITHOCTEH, MaTeMaTHYeCKOe OXHJAHWe, TUCIEePCHS H
CTaHJApTHOE OTKJIOHEHHE CIIy4alHOW BENUYMHBI, (DYHKIHH
pacripesielieHus] U TUIOTHOCTH PaBHOMEPHOTO, MOKA3aTebHOTO U
HOPMAaJIbHOTO paclpe/ielieHnii; yMEHUEe UCIOJIb30BaTh CBOICTBA
M3YUEHHBIX paCIpeeleHu I PEelIeHHs 3a/1a4; 3HAKOMCTBO C
MNOHATUSMH: 3aKOH OOJIBIIMX YHCeN, METOJbl BBIOOPOUYHBIX
UCCJICIOBAaHUM; YMEHHE MPUBOJIUTH INPUMEPHI IPOSBICHUS
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3aKOHa OOJBIIMX YHCE B TPHPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- yMeTh CBOOOJHO ONEPUPOBATH TOHATUSMH: TOYKa,
npsMasi, TUIOCKOCTb, IMPOCTPAHCTBO, OTPE3OK, JIyd, TIUIOCKHA
yroj, ABYTPaHHBIN YTOJI, TPEXTPAHHBIN YToJ, MepeceKaronmecs,
napajuieNibHble ¥ CKPELIMBAIOIIUECS MPSMBIC, TApaIICIbHOCTD U
NEepPHECHANKYISIPHOCTh TPSAMBIX M IUIOCKOCTEH, YroJl MEeXIy
OPSMBIMH, YTOJ MEXIY MPSIMOH M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIONIb30BaTh IIPU PEIICHWH 3a/1ad
u3ydyeHHbIE (AKTBI M TEOpPEMbl IJIAHUMETPUHU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE
OTIepPHPOBATH TOHSATHSIMH: MHOTOTpaHHUK, CeueHue
MHOTOTPaHHHMKA,  NpPaBWIBHBIA  MHOTOTPAaHHUK,  HpHU3Ma,
nupamMua, GUrypa u moBepXHOCTh BPAICHHS, [IMINHIP, KOHYC,
map, cdepa, pa3BepTKa MNOBEPXHOCTH, CEYEHHUS KOHyca H
[WIMHApPA, MapajulebHbIE OCH WM OCHOBAaHUIO, CEUCHHUE IIapa,
IUIOCKOCTh, Kacaromasics chepbl, IMIMHApA, KOHYCa; yMEHHE
CTPOHTH CEYEHHE MHOTOTPaHHHKA, N300pakaTh MHOTOIPAaHHHKH,
(Gurypsl ¥ MOBEPXHOCTH BpAIllEHUs, UX CEUYEHUS, B TOM YHCIE C
MOMOIIBIO DJIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTh CBOMCTBA
reOMEeTpHUYECKUX (UTYp, CaMOCTOSTENbHO (HOPMYIHPOBATH
OTpeneNeHns Wu3ydaeMbiX (uUryp, BBIIBUTATH THIIOTE3Bl O
CBOWCTBaX M MpPU3HAKaX reoOMeTpUYecKux (Guryp, 060CHOBBIBATH
WIA ONpOBEprath MX; YMEHHE IPOBOJAUTH KIAcCH(PUKALINIO
¢buryp mo pasiaMyHbBIM MpPHU3HAKAM, BBIMNOJHATH HEOOXOAUMBIE
JIOTIOJTHUTEIIHLHBIE TIOCTPOCHUS;

- yMeTb CBOOOJHO ONEPUPOBATh MOHITHUSIMH: TUIONIA/Ib
¢urypsel, 00beM (GUTyphl, BEIUYHHA yTIIa, PACCTOSTHUE OT TOUYKHU
0 TIOCKOCTH, PACCTOSHHE MEXAy TPSMBIMH, PAacCTOSHHE
MEXY MIOCKOCTSAMH, IUIOMIAAL C(epsl, MIONIAIb MOBEPXHOCTH
NUpaMHJIbI, TPU3MbI, KOHyca, UWJIMHApa, o00beM KyoOa,
OpSAMOYTOJIBHOTO — TapajjieNienunena, MHUPaMUIbl, PU3MBI,
IIMHApA, KOHYyca, IIapa; YMEHHE HaXOAWTh OTHOIICHHE
00BeMOB MOJ00HBIX QUTYD;

- yMeThb CBOOOJIHO OIEPHPOBATH TMOHITHUSMH: BHKCHUE,
napajyieNIbHbId  MEePEeHOC, CHUMMETpHUsl Ha IUIOCKOCTM M B
MIPOCTPAHCTBE, IMOBOPOT, MPeoOpa3oBaHUE MOAOOHS, MOJO0OHBIC
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(buryphl; yMEHHE pacro3HaBaTh paBHbIC U MOAOO0HBIC (PUTYPHI, B
TOM 4MCIE€ B TMPUPOJE, MCKYCCTBE, apXUTEKType; YMEHUE
UCIIOJIb30BaTh  I€OMETPUYECKHE  OTHOILEHHUS,  HAXOIUTh
reOMETPHUECKUE BETUUMHBI (AJTUHA, YTOJl, IJI0UIab, 00bEM) IIPH
pElIeHNH 3aJa4 U3 APYruX y4eOHBIX MPEIMETOB U U3 pealbHOMI
JKU3HU;

- YMETh CBOOOIHO OIepupoBaThH MOHSITUSIMHU:
IPSIMOYTOJIbHAs. CHUCTEMa KOOpAMHAT, BEKTOp, KOOPAMHATHI
TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOPA Ha YMCIIO, PA3I0KEHUE BEKTOpa IO 0a3ucy, CKaJsSpHOE
MPOU3BEICHNE, BEKTOPHOE TMPOM3BEICHUE, YOl  MEXIY
BEKTOPAMM; YMEHHUE HUCII0JIb30BATh BEKTOPHBIM 1 KOOPAMHATHBIN
METOJl AJI pEIIeHUsT Te€OMETPUYECKUX 3aJad M 3aJad JAPYTrux
y4€OHBIX MPEIMETOB; ONEPUPOBATH MOHATUSIMU: MaTpula 2x2 u
3x3, ompeneiauTeNnb  MaTPUIbl, T'€OMETPUUECKUNH  CMBICI
OIpeenuTeNs;

- YMEThb MOJEIUPOBATh pEAIbHBIE CUTYallMH Ha S3bIKE
MaTEMaTUKH; COCTABIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA
U UX CHCTEMBI 110 YCIIOBHUIO 3a/la4M, UCCIIEN0BAaTh IOCTPOCHHBIE
MOJIEH c HCIIOJIb30BaHUEM anmnapara anreopsl,
MHTEPIIPETUPOBATH NIOJTyYEHHBIN pe3yJbTarT; CTPOMTH
MaTeMaTHUYeCKHUe MOJIETH C TIOMOIIbIO T€OMETPUUECKUX MTOHATHH
U BEJIMYWH, PEIIaTh CBA3aHHBIE C HUMM NPAKTUUECKHE 3a]auH;
COCTaBJISITh BEPOSTHOCTHYIO MOJENb W HHTEPIPETUPOBATH
MIOJIyYEHHBIM  pe3yibTaT, pellaTh  NPUKIAAHBIE  3aJadu
CpPEeICTBAMU  MaT€MaTHYEeCKOro aHaiu3a, B TOM  4HCIE
COLIMAJIbHO- SKOHOMUYECKOT0 U (PU3MUECKOro Xapakrepa,

- YMEHHME BBIOMpATh MOIXOAIMI METOX Uil peLIeHHS
3aJauM; TOHUMaHWE 3HAYMMOCTH MAaTE€MaTUKU B H3YYEHHH
IOPUPOJHBIX M OOIIECTBEHHBIX IMPOLECCOB U SIBICHUH; yMeHHe
pacro3HaBaTh MpPOSBJIEHHE 3aKOHOB MAaT€MaTUKU B HMCKYCCTBE,
YMEHHME MPUBOJUTH TNPUMEPBl MaTEMATUUYECKUX OTKPBITUI
POCCHUICKON ¥ MHUPOBOM MaTEMAaTUUYECKON HAYKH

OK 02. Hcnoxs3oBarh
COBPEMEHHBIE cpencTna

ITOUCKA, aHanM3a
MHTEPIPETALMN

n

B o0nacTu IeHHOCTH HayYHOTO MMO3HAHUS:

- cOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M OOIICCTBEHHOM

IMPAKTUKH, OCHOBAaHHOI'O Ha JAHUaJjIiore

KYJBTYP,

- YMeTh OIEPHPOBATH TOHATHAMHU: paIlMOHATBHAS (YHKIIHS.
nokaszaresbHas byHKIHA, CTEIeHHas ¢byHKIHSA,
norapudmuueckas QyHKIUS, TpUTOHOMETpUyeckue (yHKIuUH,
oOpatHble (YHKIHH; yMEHHE CTPOUTHh TpaduKd H3yYEHHBIX
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nHpopmarun u

nH(pOPMAaLOHHbIE
TEXHOJIOTUU TSt
BBITIOJIHEHUS 3a1a4
npodeccHoHaIbHON
IEATEIbHOCTH.

CIOCOOCTBYIOLIETO ~ OCO3HAHUIO  CBOEro  Mecra B
IIOJIMKYJIETYPHOM MMPE;
- COBEpIICHCTBOBAaHUE A3BIKOBOM UM  YUTATEIbCKOU

KYJbTYPbI KaK CPEACTBA B3aUMOJICHCTBUS MEXKIY JIFOJbMU U
II03HAHUs MUDA;
- OCO3HAHMUE LIEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTD

OCYHIECTBJIATh ~ IPOEKTHYIO U HCCIENOBATEIBCKYIO
JeSITeIbHOCTh UHAMBUYAIBHO U B TPYIIIIE.

Osnasenue YHUBEPCAIbHBIMU HIO3HABATEIbHBIMU
JEHCTBUSIMU:

yueOHBIMU

B) pabota ¢ napopmarmei:

- BIQJETh HAaBBIKAMU MONy4YeHUs HHPopManuu U

VCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIITh
IIOMCK,  AHaJIMW3,  CUCTEMATHU3alMI0  HMHTEPIpETALUI0
UHPOPMALIUU Pa3IMYHBIX BUJOB (HOPM MpEICTaBICHUS;

- CO37aBaTh TEKCTbl B PA3JIMYHBIX (opMaTax C Y4ETOM
Ha3Ha4YeHUs] UHQOpMAlMM U LIEJIEBOW ayJIUTOpUU BbIOMpas
ONTUMAJIbHYIO (POPMY MIPEICTABICHUS U BU3YATIU3ALNH;

- OLIEHUBATh JOCTOBEPHOCTH, JIESTUTUMHOCTh HWH(OpMAILINH,
€ COOTBETCTBHE IIPAaBOBBIM U  MOPAIbHO-3THYECKUM

HOpMawm;
- WCIONB30BaThb  CpelicTBAa  MH(MOPMALMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOTUI B pelieHun

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W OpraHU3allMOHHBIX
3a1a4 ¢ coOito/ieHneM TpeOOBaHUM 3PrOHOMMKH, TEXHUKU
0€30IaCHOCTH THTHEHBI, pecypcocOepekeHus, TPaBOBBIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;
- BJIaACTH HaBBIKaMH paciio3HaBaHusA n 3alIHUThI
uHopManuu, UHHOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

(GyHKUUH, NCHIOIB30BATh IPAGUKKU MPU M3YYEHHUU NPOLIECCOB U
3aBUCUMOCTEH, MpH peIIeHUuH 337ad M3 JPYyruxX Y4eOHBIX
IPEIMETOB U 33Ja4 U3 peanbHOM XKHU3HH; BbIpakaTh (GopMyIaMu
3aBHCUMOCTH MEKIy BEIUUYNHAMU;

- YMETb OIIEpPUPOBATh HNOHATHSAMM: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHUN
U HEPaBEHCTB, PaBHOCWJIBHOCTb YPABHEHUH, HEPaBEHCTB U
CUCTEM, palMOHAJIbHbIE, HppallOHaJIbHbIE, [10KA3aTElIbHbIC,
CTEIIEHHBIE, JorapupmMuyuecKue, TPUTOHOMETPUUYECKHE
YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI; YMETh pellaTh YpPaBHEHUS,
HEpaBEHCTBA M CUCTEMbI C IOMOULIbIO PA3JIUYHBIX IPUEMOB;
pelaTh ypaBHEHMs, HEPABEHCTBA U CHCTEMbI C IapaMETpPOM;
IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISI PELLICHUS
MaTeMaTUYeCKUX 3a/1a4d W 3aJlad U3 pa3InyHbIX 00JacTel HayKu
U peaJIbHOM KU3HH;

- yMeTb CBOOOJHO OIEpPUPOBaTH MOHITUSIMU: JIBHIKEHUE,
napajjieNibHbli  MEePEeHOC, CUMMETpHUs Ha IJIOCKOCTU U B
IIPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue MOAOOHs, MOAOOHbIE
¢burypsl; yMeTh pacro3HaBaTh paBHbIE M MOJOOHbIE (UTYpHI, B
TOM 4HCI€ B THPUPOJIE, HUCKYCCTBE, AapXUTEKType; YMETh
UCIIOJIb30BaTh ~ I€OMETPUYECKHE  OTHOIIEHUS,  HAaXOIUTh
reoMeTpUYECKUe BEIUUMHBI (JUIMHA, YToJl, IIOIa b, 00bEM) IIPH
peLIeHNH 3aJa4d U3 APYruX y4eOHBIX MPEAMETOB U U3 PealbHOM
KHU3HU

OK 03. IImanuposats u
peann30BHIBATH
cOOCTBEHHOE
po¢eCCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
peANPUHUMATEIBCKYIO
IESTEILHOCTD B

B 00actu 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

- chopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO
MIOBEJICHUS;

- CHOCOOHOCTH OIICHMBaTh CUTYallUI0 U TMPUHUMATDH
OCO3HAHHBIE PEIIEHUs, OPHUEHTHUPYSACh Ha MOPAIBHO -
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHHUE JIMYHOIO BKJAaJa B IOCTPOEHHE YCTOMUMBOIO

- YMCTb OIICpHUPOBATH INOHATHUAMUN: panrnOHAJIbHBIC,
HppauOHAIIBHEIC, ITOKa3aTCIbHBIC, CTCIICHHBIC,
JIOFapI/I(bMI/I‘{eCKI/IC, TPUTOHOMCTPUYICCKUC YpaBHCHUA u

HEPaBEHCTBA, UX CUCTEMBI;

- yYMETb OIIEpUPOBATh IMOHATUSAMHU: MHOTOIDAHHUK, CEUYEHUE
MHOTOTpaHHMKa, KyO, Mapajielenurne], npu3Ma, MNUpaMuia,
¢urypa M TNOBEPXHOCTh BpAIICHUS, IMIUHIP, KOHYC, IIap,
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npo¢eCCHOHATBHON
cdepe, UCOIB30BaTh
3HaHUS 110 PUHAHCOBOM
rpaMOTHOCTH B Pa3JIMYHBIX
KU3HCHHBIX CHUTYaIlUsX.

Oynyuiero;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POAUTENISIM U (WJIH)
JPYrUM 4JIeHaM CE€MbH, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA ILEHHOCTEH CEMEWHOW MKU3HU B
COOTBETCTBUU C TpaJuLUAMH HapoaoB Poccuu;

OBnazeHne yHUBEPCAIbHBIMU PEryISTUBHBIMU JEHCTBUSAMU:
a) caMOOpTraHU3alIHs:

- CaMOCTOSTEIBHO  OCYLIECTBJISITH  IO3HABAaTEIbHYIO
NEeSTENIbHOCTh,  BBIABIATH ~ MPOOJEMBI,  CTaBUThb U
dbopMynupoBaTh COOCTBEHHBIC 33Ja4u B 00pa3zoBaTEILHOMI
JEATEIbHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSATEIbHO COCTABJIATH IJIaH PELICHUs MPOOIEMBbI C
Y4EeTOM MMEIOIIMNXCS pecypcoB, CcOOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

- J1aBaTh OLEHKY HOBBIM CUTYalIHsIM;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOMH
SPYAMIIMM B pa3HBIX OO0JIACTAX 3HAHUM, IOCTOSHHO
NOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb;
0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MpPHUEMbI pediekcun JUisi OLUEHKU CUTYalluHu,
BbIOOpa BEPHOI'O PEIICHUS;

- YMETh OILIEHHBAaTh PHUCKH U CBOEBPEMEHHO NPHUHUMATh
pEILIEHNUs 10 UX CHHKEHUIO;

B)  DMOLIMOHAJIbHBI  WHTEIUIEKT,
c(hOpMUPOBAHHOCTE:

BHYTPEHHEH MOTHMBALlMM, BKIIIOYAIOIIEW CTPEMIIEHHE K
JOCTHKEHUIO 1EJIM U yCIIEeXy, ONTUMU3M, HHULIUATUBHOCTb,
YMEHHE JEHCTBOBATh, NCXO/S U3 CBOMX BO3MOKHOCTEN;

- OMIATHHM, BKJIIOYAIOIMIEH  CHOCOOHOCTh  IOHUMATh
AMOLIMOHAIBHOE COCTOSIHUE APYTUX, YYWUTBHIBaThb €ro IpH
OCYIIIECTBICHUU KOMMYHHKAINH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEKUBAHUIO;

- COLMANBHBIX HAaBBIKOB, BKJIOYAIOUIMX CIHOCOOHOCTh
BBICTPAaWBaTh OTHOILIEHHS C JPYTMMHU JIOAbMH, 3a00THTHCA,
MPOSIBIISATE MHTEPEC U pa3pemiaTh KOHQIUKTHI

MpeanoIararomumi

chepa, ceuenus ¢GuUTypbl BpalieHUs, IIOCKOCTh, Kacaromiasics
cdepsl, IUIUHAPA, KOHYCA, TUIOMIAh TTOBEPXHOCTH MMHUPAMUJIBI,
NpU3MBI, KOHYCa, HWIMHIpPA, TUom@anb cdepbl, o0beM Kyoa,
MOPSIMOYTOJIBHOTO — MapajUieNienuIe;a, MUPAMUIBI,  TPU3MBI,
WIMHApA, KOHYCa, [apa; yMEHHE N300pakaTh MHOTOTPAaHHUKU
U TOBCPXHOCTHU BpalICHUA, UX CCUCHUA OT PYKH, C IMOMOIIbLIO
YEPTSIKHBIX HHCTPYMEHTOB U JJCKTPOHHBIX CPEICTB; YMETb
pacmo3HaBaTh ~ CHMMETPHUIO B MPOCTPAHCTBE,  YMETh
pacrio3HaBaTh MPaBUIbHBIC MHOTOTPaHHUKHY;

- YMETb OIIEPUPOBATh IIOHATHUAMU: IPAMOYIOJbHAsg CHCTEMA
KOOPJIMHAT, KOOPJIMHATHI TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA,
CKaISIPHOE TPOM3BEICHHUE, YroJd MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOW3BEJCHHE BEKTOpAa HAa YHUCIIO;, HAXOIUTh C
MOMOIIBIO M3YYEHHBIX (POPMYITT KOOPAMHATHI CEpPEeIMHBI OTPE3Ka,
paccTosiHAE MEXKAY JIBYMS TOUKaMU

OK 04. DdpdexTuBHO
B3aWMOJICVICTBOBATh U

- TOTOBHOCTb K CaMOpPa3BHUTHIO, CaMOCTOATCIBHOCTH M-
CaMOOIIPCACIICHUIO,

- YMETb OIIEpUpPOBaTh MOHATUSAMH: CIYYalHBIA OMNBIT U
cilydyaifHOe COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHSI, YMETh
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paboTaTh B KOJUIEKTHBE U
KOMaH/Ie.

- OBJIAJIcHHE HaBbIKaMH  Yy4eOHO-UCCIIEOBATENbCKOMH,
MPOEKTHOM U COLIMATIBbHOM JAEATEIbHOCTH;

OsnageHue YHUBEPCAIbHBIMHU KOMMYHUKaTUBHBIMU
JICUCTBUSIMU:

0) coBMeCTHast JeSITEIbHOCTD:

- MIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOM U
WHAUBUAYaAIbHON paboThI;

-  [pPUHHAMATh  LEIM  COBMECTHOM  JI€ATEIHHOCTH,
OpraHU30BBIBATH M KOOPJAMHHUPOBATh JIEUCTBUS II0 €€
JOCTH)KCHMIO: COCTABJIATh IUIAH JIEMCTBHUM, paclpenessiTh
POJIU C YyYETOM MHEHUN YUYaCTHUKOB 00CYKIaTh PEe3yIbTaThl
COBMECTHOM paboThI;

- KOOPJMHUPOBATh U BBHINONHATH pPabOTy B YCIOBHUSAX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYIIECTBJISATh MO3UTUBHOE CTPATETMUYECKOE IOBEJICHUE B
pa3IMYHBIX  CUTyalUsiX, HpPOSABISATbH  TBOPYECTBO U
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBnazeHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JE€HCTBUSIMMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

- IpPUHUMaTh MOTHUBBI U apryMEHTHl JAPYTHX JIIOAEH TpH
aHaJIM3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- TMpU3HaBaTh CBOE MPAaBO M MPaBO APYrHMX JHOJEH Ha
OIINOKH;

- pa3BUBaTh CHOCOOHOCTh TOHHMMATh MHUP C TO3UIUU
JIPYroro 4yeaoBeKa

BBIYHCIIAT BEPOSITHOCTH C HCHOJB30BAaHMEM TpaduiecKux
METO/OB; TPUMEHATH (OPMYIBI CIOXKEHHUS U YMHOXCHHS
BEPOSTHOCTEH, KOMOMHATOpHBIE (AaKTBI Hu  (GOPMYJIBl IpH
peLICHNH 3a/1a4; OLEHHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CJIyYailHBIMH BETMYMHAMH; YMEHHUE IMPUBOIUTH
IPUMEpPbI TPOSIBICHUS 3aKOHA OOJIBIIMX YHCET B MPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOJHO ONEpPUPOBATh MOHSATHSIMHU: CTECHb C LIEIBIM
IoKaszaTeneM, KOpPeHb  HaTypajJbHOH  CTENeHH, CTEleHb
palMOHANBHBIM  TIOKa3aTelieM, CTENeHb C JIeHCTBUTEIBbHBIM
(BelIeCTBEHHBIM) IIOKa3aTeieM, Jorapupm 4dHCla, CHHYC,
KOCHHYC U TAaHT'€HC TIPOU3BOJIHHOTO YHCIIA;

- YMETh CBOOOJHO OIEpUPOBATh MOHATHUAMU: IPaduK (YHKIHH,
oOparHas GyHKIHMS, KOMITIO3UIUS GYHKUIWH, THHEWHasT (QyHKINSA,

KBaJgpaTU4Hasi (QYHKUUS, CTENEeHHas (QYHKUUS C LEJIbIM
mokaszarejieM, TpUrOHOMeTpudeckne (yHKIMH, oOpaTHbIC
TPUTOHOMETPUYECKHUE ¢GbyHKIMH, [oKas3aTesbHas u

norapudmuueckas GyHKIMN; YMETh CTPOUTH TpapuKu PyHKIUH,
BBINOJIHATH MPeoOpazoBaHus rpauKoB QyHKIHII;

- YMETh WCIOJIb30BaTh Tpapukd (QYHKOHHA Ui H3YYCHUS
IPOIIECCOB M 3aBUCUMOCTEH NpH pELIeHUH 3ajad M3 APYrux
y4eOHBIX TPEIMETOB H W3 pPEaJbHON IKU3HH, BBIPAKAThH
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

- CBOOOJIHO OIEPHPOBATH TOHATHSIMU: YETHOCTh (DYHKIHH,
HNEpUOJIMYHOCTh  (DYHKIMM,  OTPaHUYEHHOCTh  (DYHKIMH,
MOHOTOHHOCTh (DYHKLIMH, SKCTpeMYM (GYHKIUHU, HAauOOJbIlIEE U
HaVMEHbIIIEe 3HAYCeHUS (QYHKIMU HA TPOMEKYTKE;, YMETh
MIPOBOJIUTH HCCIIE0BaHNE (DYHKIINH;

- yMEThb HCHOJb30BaTh CBOMCTBA W Trpapuku (QYHKUMA A5
peleHuss ypaBHEHUI, HEpaBeHCTB U 3a/Jady C IapamMeTpaMu;
n300pakaTh Ha KOOPJAUHATHON TUIOCKOCTH MHOYKECTBA PEIICHUHN
ypaBHEHH, HEPABEHCTB U X CHCTEM

OK 05. OcymecTBusrh
YCTHYIO W THUCHMEHHYIO
KOMMYHHUKAIIIO Ha
TOCYJapCTBEHHOM  SI3BIKE
Pocculickoit @epepaunu ¢

B o6nacTu 3¢TeTHYECKOr0 BOCITUTAHUS:

- OCTETHYECKOE OTHOIIECHUE K MHPY, BKIIOYAS ICTCTHKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa
1 OOIICCTBEHHBIX OTHOIICHHM;

- CIOCOOHOCTHh BOCIUTHIBATH PA3IUYHBIC BUJBI MCKYCCTBA,

- YMeTh OINEpPHUPOBATH MOHATUSAMHU: CpeaHee apuPpMeTHUECKOoe,
MenuaHa, HaWOOJbIlee W HAaWMCEHbIIEe 3HAYEHHs, pa3Max,
JMCTIepCHs, CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YMEHHE  W3BJIEKAaTh,  HMHTEPIPETHPOBAaTH  HH(OpPMAIHIO,
IpPEJCTAaBICHHYI0 B Ta0NWIAX, Ha JuarpaMMax, rpapukax,
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Y4ETOM ocoOeHHOCTEeH
COLIMAJIBHOTO u
KYJIbTYPHOT'O KOHTEKCTA.

TpalWLMd M TBOPYECTBO CBOEro M JPYrMX HApOJOB,
OIIYIIaTh YMOLIMOHAILHOE BO3JICHCTBUE UCKYCCTBA;

- yOeXJIEHHOCTh B 3HAUMMOCTHU JJISl TUYHOCTH M OOLIecTBa
OTEUYECTBEHHOTO W MHPOBOTO HCKYCCTBA, ASTHHUYECKHUX
KYJIBTYPHBIX TPaJULIUNA U HAPOJIHOTO TBOPUECTBA;

- TOTOBHOCTh K CaMOBBIPQXEHHIO B pPa3HBIX BHJIAX
HCKYCCTBa, CTPEMJICHHE MPOSBIATH KauyecTBa TBOPUYECKOI
JUYHOCTH;

OBnageHue YHUBEPCaTbHBIMHU KOMMYHHUKATUBHBIMHU
JIEHCTBUSAMU:

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHKAITUN BO BCEX cpepax KU3HU;

- pacmo3HaBaTh HEBEpOAJTbHBIE CpPEICTBA  OOIICHHS,
MOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, pAacIlO3HABATH
MOPEINOChUIKM  KOHQIMKTHBIX CUTyalludi U  CMSr4aTh
KOH(JINKTHI,

- Pa3BCPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pCHUA C
HCIIOJIb30BAHUEM S3BIKOBBIX CPCACTB

OTpaXXalolllyl0 CBOWCTBAa pEATbHBIX MPOILIECCOB W SIBICHMUII;
MPEJICTaBISITh HHPOPMAIIMIO ¢ TIOMOIIBIO TAOIHII U JAHATPAMM;
UCCIIEIOBaTh CTAaTHUCTUYECKHWE JaHHble, B TOM 4YHCIE C
IPUMEHEHHEM TpapUUeCKIX METO/I0B M AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEepUpOBATH MOHATUSMHU: TOUKA, MpsAMasi, MIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIM YIOJ, CKPELIMBAIOLIUECS IPSIMBIE,
MapajuIeIbHOCTD U NEPIEHINKYISIPHOCTh MPSIMBIX U MIIOCKOCTEH,
YroJa MEXAYy IPSAMBIMHU, YroJl MEXKIy NPAMOM M IUIOCKOCTBIO,
YroJI MEKIY TUIOCKOCTSIMH, PaCCTOSIHME OT TOYKH J0 IJIOCKOCTH,
paccrosiHue MEXIY HPAMBIMY, paccrossHue MEXIY
MJIOCKOCTSIMU;

- YMETh MCIOJIb30BaTh IPU PELICHUHU 337a4 U3y4eHHbIE (DAKThI U
TEOpPEMBI INIAHUMETPUHU; YMEHHE OLEHUBATh Pa3Mepbl OOBHEKTOB
OKpYXaroIlero Mupa

OK 06.
IPa)xTaHCKO-
MaTPUOTHYECKYIO
MTO3HIIUIO,
JIEMOHCTPHPOBATh
OCO3HAHHOE ITOBEJICHHE Ha
OCHOBE TPaAULIMOHHBIX
00I1IeYeT0BEYECKUX
LIEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHH3AITUU
MEKHAIIHOHAIbHBIX u
Me)erJ'II/IFI/IOSHBIX
OTHOIICHUH, MPUMEHSTH
CTaHIapThI
AHTHUKOPPYIIIUOHHOTO
MOBEJICHUS.

IIposiBisaTh

- 0CO3HaHHE OOYYAIOIIMMUCS POCCUICKONW TpakIaHCKON
WUJICHTUYHOCTH;

- LEJCHAIPAaBICHHOE pPa3BUTHE BHYTPEHHEH IO3ULUU
JUYHOCTH HA OCHOBE JyXOBHO-HPABCTBEHHBIX ILIEHHOCTEH
HaponoB Poccuiickoit ®Pexepanuu, HCTOPUYECKUX U
HAI[MOHAJIbHO-KYJIbTYPHBIX  Tpaaulud,  (QOpMUpOBaHUE
CUCTEMBI 3HAYMMBIX IEHHOCTHO-CMBICIOBBIX YCTaHOBOK
AHTUKOPPYIILIMOHHOTO  MHPOBO33PEHMsI  IIPABOCO3HAHUSA,
HKOJIOTHYECKOM KYJIbTYpbl, CHOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE IJIAHBI;

B 4dacty rpax1aHCKOro BOCIIUTaHUS:

- OCO3HAHUC CBOUX KOHCTUTYLHUOHHBIX IIpaB n
06H3aHHOCTCﬁ, YBAXKCHUC 3aKOHA U ITPAaBOIIOPAIKA,
- IIPHUHATHC TPAaAUIIUOHHBIX HalTMOHAJIBHBIX,

00I11€4eNTOBEYECKUX TYMaHUCTHUYECKUX U JIEMOKPATHYECKHX
IICHHOCTEH;

- TOTOBHOCTb IIPOTUBOCTOSITH HJACOJOIMH 3KCTPEMHU3MA,
Hal[MOHaJIM3Ma,  KceHooOuu,  AMCKPUMHUHALUU IO
COLIMAJILHBIM, PEIMTUO3HBIM, pAacOBBIM, HAIMOHAIBHBIM

- YMETh OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, KOOPAWHATHl TOYKH, BEKTOP, KOOPJUHATHI BEKTOPA,
CKaJIIPHOE TIPOM3BEICHME, YIrOJd MEXAY BEKTOpaMH, CymMMma
BEKTOPOB, IPOM3BEACHHE BEKTOpAa Ha 4YHUCIO; HAaXOOUTh C
MOMOIIBIO U3YYEHHBIX (POPMYJT KOOpAMHATHI CEpPEIMHBI OTpe3Ka,
paccTosiHue MEXIy JBYMs TOUKaMU;

- yMeTb BbHIOMpaTh MOAXOJAIIMKA M3YYEHHBIH METON JUIs
pelieHus 3a7add, pacro3HaBaTb MaTeMaTHueckue (akTbl U
MaTeMaTHYeCKue MOJEIN B TPHUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE;

YMEHHME MpPUBOJUTH TNPUMEPBl MaTEMATUUYECKUX OTKPBITUI
POCCHIICKON U MUPOBOW MaTEMaTUYECKON HAYKH.

- YMETb OIEpPUpPOBaTh MOHATUSAMU: CIY4alHBIA ONBIT U
cily4aifHOe cOOBITHE, BEPOSTHOCTh CIY4alHOTO COOBITHS; YMETh
BBIUUCIISATH BEPOSITHOCTH C  HCIOJB30BAHUEM TI'papHuecKuX
METOJIOB; NPHUMEHATH (QOPMYJIbl CIOXKEHUS W YMHOXKCHHS
BEPOSTHOCTEH, KOMOMHATOpHBIE (AaKTBI W (QOPMYNBI MpH
pelIeHnn 3a/ay; OLIEHMBATh BEPOSTHOCTU PEAbHBIX COOBITHUI;
3HAKOMCTBO CO CIIYYalHBIMHU BEJIMYMHAMH; YMEHUE IPUBOIUTH
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NpU3HAKAM;
- TOTOBHOCTb BE€CTU COBMCCTHYIO JACATCIbHOCTb B HHTCPCCAX
IpaXXIaHCKOTO OOIIEeCTBA, YIaCTBOBATh B CAMOYITPABIICHUH B
00111e00pa30BaTeIbHON OpPraHu3aluu U JETCKO-IOHOIIECKUX
OpraHu3aIusIX;

- YMEHHUE B3alMOJICUCTBOBATH C COLIMAJIbHBIMU
UHCTUTYTaMH B COOTBETCTBUU € UX GQYHKIUSMH U
Ha3HAYCHUEM;

- TOTOBHOCTh K TyMAaHUTapHOM M  BOJIOHTEPCKOM
JIEATEIIbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUS:

- c(hopMUPOBAHHOCTH POCCUICKON rPaXXIAHCKOU

UICHTUYHOCTHU, IaTPUOTU3MA, YBAKEHUS K CBOEMY Hapoany,
YyBCTBA OTBETCTBEHHOCTH Iiepel PoauHoil roproctu 3a
CBOI1 Kpai, cBoro PonuHy, CBOH S3bIK U KYJbTYpY, IPOLLIOE
U HacTosllee MHOTOHAI[MOHAIbHOT0 Hapoaa Poccuu;

- LICHHOCTHOE OTHOILIEHHUE K IOCYJapCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY U MPHUPOJHOMY HACIEIUIO, NaMSATHUKAM,
TpazuuusaM Haponos Poccun noctmxennsam Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

- ujeiHas YyOEXIEHHOCTb, TOTOBHOCTb K CIIY>)KEHUIO U
3ammre (OTedecTBa, OTBETCTBEHHOCTh 3a €ro Cynb0y;
OCBOCHHbIE OOYYaIOIMIMMUCS MEXIPEAMETHbIE TMOHATHS U
yYHHUBEpCcaJbHble  y4yeOHblE  JIEHCTBUS  (PEryJSTUBHBIE,
II03HABATENIbHBIE, KOMMYHUKAaTUBHBIE);

- CIOCOOHOCTh MX HCIOJb30BAaHUS B IIO3HABAaTEJIbHOM U
COLIMAJILHOW MPAKTHKE, FOTOBHOCTh K CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYILECTBIICHUIO YUeOHOU AEATENbHOCTH,
OpraHu3aluu y4ebHOro COTpPYJHHYECTBA c
NearornyeckuMu  pabOTHUKaMU M CBEPCTHUKAMH, K
Y4YacCTHUIO B IOCTPOECHUU WHIUBUAYAIbHON 00pa30BaTEIbHOMN

PUMEPHI TPOSBIICHUS 3aKOHA OOJIBIIMX YKMCET B MPHUPOIHBIX H
0OIIECTBEHHBIX ABJICHUAX

TPaeKTOpHUH;
- OBJIAJEHME HaBbIKaMM Yy4eOHO-MCCIEeI0BaTEIbCKOH,
IIPOEKTHOM U COLMAJILHOM NEATEIBHOCTH
OK 07. ConeiicTBoBaTh - HE TMpUHMMATh JCWCTBUS, NPUHOCALIME Bpea - | -yMeTb OIEPUPOBaTh MOHATHUAMM: (YHKLUS, HeENpepbIBHAs
COXPaHEHHIO OKpY’Kalollel cpene; GbyHKIUS, TNPOM3BOAHASA, MEpBOOOpazHas,  OMNPEEIICHHBIH

OKpY>Karolleu Cpeibl,

- YMETh IPOTHO3UPOBATh HEOJATONPHUSTHBIE SKOJIOTHYECKHE

HHTCrpajl; YMCTb HAXOAWUTh MNPOU3ZBOAHBLIC DSJICMCHTAPHBIX
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pecypcocOepeKeHHUIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMaTa,
MIPUHITUITBI OEPEHKIINBOTO
MIPOU3BOJICTBA,

3¢ (HEeKTHBHO JCCTBOBATH
B UpE3BbIUATHBIX

OCJIEICTBUS NPEATPUHUMAEMBIX JIEHCTBHI,
npeaoTBpaniaTh ux;
- pacIIUpUTh  OMNBIT  JCATEIBHOCTH  DKOJOTHYECKOM
HaIpPaBJICHHOCTH;

- pa3pabaTbiBaTh IUIaH pEIICHUS NPOOJIEMBI C YYETOM
aHaJIn3a HMEIOIIMXCS MAaTEepUaIbHBIX W HEMaTepUaTbHBIX

pPECypCOB;

GbyHKIUH, UCTOIB3ysl CHpPaBOYHbIE MaTepuajbl; UCCIEIOBaTh B
MPOCTEHINX Ciy4asXx (PYyHKIMM Ha MOHOTOHHOCTH, HAXOIWTh
HauOOJbIIMEe W HAUMEHbIIWE 3HAuYeHUs (QYHKIUN; CTPOUTH

I‘pa(i)I/IKI/I MHOT'O4JICHOB C HUCIIOJIB30BaAHNECM arrapara
MaTEMATUYCCKOIro aHa/in3a; IIPUMCHATH I[IPOU3BOAHYIO IIpH
pemiCHUN 3aaad Ha JABUXKCHUC, peliaTtb IMPAaKTUKO-

OpPHUCHTHUPOBAHHBLIC 3ada4d Ha HauOONbIINE W HaWMEHBIINE

CUTYyallugX. - OCYHICCTBJIATH I.[eJIeHaHpaBJIeHHBIﬁ IMOUCK IMCPCHOCA | 3HAYCHU, HA HAXOXKJACHUC ITYTHU, CKOPOCTHU U YCKOPCHMU,
CpEACTB U croco0oB I[eﬁCTBHH B HpO(beCCI/IOHaJ'IBHYI'O cpeay,; | - YMETh OIICpUPOBATh IOHATHAMHU: ABHUXXCHUC B IIPOCTPAHCTBE,
- YMCTb TIICPCHOCUTL 3HAHUA B TIIO3HABATCIBHYHO U HOIIOGHBIG q)HprBI B IPOCTPAHCTBC; HUCIIOJb30BATh OTHOUICHUC
IMPaKTUYECKYIO obnactu KHN3HCACATCIIBHOCTH, HJIOIlIa,Z[eﬁ HOBerHOCTCﬁ 1 00BEMOB HOI[O6HBIX (1)I/Il"yp npu
- Ipeayiaratb HOBBIC IMPOCKTHI, OCHUBATL UACU C IIO3UMIHHU | pCHICHUUA 3a/1a4,
HOBHU3HBI, OpPUTHMHAJIBHOCTH, HpaKTI/I‘IeCKOﬁ 3HAYUMOCTH, YMETH BBIYHUCIIATE TC€OMETPUYCCKUC BEIMYMHBI (I[J'II/IHa, yroui,
- 1aBaThb OLCHKY HOBbBIM CUTYyallUsIM, BHOCUTH KOPPCKTUBLI B | TJIOIIA/Ib, O6’I)GM, iomanb HOBerHOCTI/I), HCIIOJIb3YH
ACATCIbHOCTh, OUCHUBATE COOTBETCTBUC PE3YJILTATOB LEIAM | USYUCHHBIC (bOpMy.TIBI 1 METOJbI

HpO(l)eCCI/IOHaJIbeIe HﬂaHl/IpyeMbIe Pe3yJdbTaThbl Oﬁy‘leHI/Iﬂ
KOMIIeTeHI MU O6H_II/Ie I[I/ICHI/IHJ'H/IHapHBIe
IIK 1.1 Belmnoaasars - CIIOCOOHOCTH M TOTOBHOCTB K CaMOCTOATCIIBHOMY INOUCKY - YMCTb MOACIIUPOBATH PCAJIbHBIC CHTyalMM Ha A3BIKC

OCHOBHBIC BHJIbI PA0OT 110
MIPOCKTHPOBAHHIO
AJIEKTPOCHAOKCHHUS
ANMEKTPOTEXHUIECCKOTO U
AJIEKTPOTEXHOJIOTHUECKOTO
000opyI0BaHUA.

METO/IOB PEIICHNUs MPAKTUYECKUX 3a]1a4, TIPUMEHEHUIO
PAa3INYHBIX METOJ0B ITO3HAHUA,

- ZienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTH 32 PEIICHNUE;

- OCYILIECTBIIATh LIEJCHANPABICHHBIM TIOUCK TepeHoca
CPEJCTB U c1IOcO00B IeHCTBUA B MPO(hecCnoHabHYIO Cpeay;
- yMeTh TNEPEeHOCUTh 3HAHMA B I[I03HABATEIbHYIO H
MMPAKTUYCCKYIO obiacTu KU3HEACATCIIBHOCTH,

- 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTbh KOPPEKTHBHI B
NesITeIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIESAM

MAaTE€MAaTHUKH; COCTaBIATh BBIPAXKEHUs, YPABHEHUs, HEPABCHCTBA
U UX CHUCTEMBI IO YCIIOBHUIO 3aJa4M, MCCIIEI0BATh IIOCTPOCHHBIE
MOZEIN c UCIIOJIb30BAHUEM amnmapara anreopsl,
MHTEPIPETUPOBATH ITOTYYEHHBIN pPe3yJIbTaT;

- CTPOUTb MATEMaTUYECKHE MOJEIN PEANBHBIX CHUTYyallUd C
MOMOUIbI0 TE€OMETPUYECKUX M anreOpanyecKux TMOHATUH U
BEJIMYUH, PEIIATh CBA3aHHBIC C HUMU IPUKJIaJAHbIC 3a/1a4U;

- yMETh pemaTrh MNPUKIAJHBIE 33Ja4d C MCIOJb30BaHUEM
CBOMCTB IapajlIeIbHbIX U NIEPIEHIUKYIIAPHBIX IPAMBIX;

- YMETb BBIYUCIIATH PACCTOSHHUS U ILIOIIAIN HA IUIOCKOCTH;

- YMETh UCIOJIb30BaTh CBOICTBA TPUTOHOMETPUYECKUX (PYHKIIUN
B IpoecCHOHATBHBIX 3a7ayax

1K 2.5 Pa3pabatsiBath 1
opopMIISATH
TEXHOJIOTHYECKYIO U
OTYETHYIO JOKYMEHTAITHIO.

- BJAJCTh HaBBIKAMU YYEOHO-MCCIEIOBATEIBCKON W
HpOGKTHOﬁ JCATCIIBHOCTH, HaBBIKaAMH paspCICHuA
npobiewm;

- CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIEHOMY
NOUCKY  METOJOB  pPEUICHUS  MPaKTUYeCKUX  3ajad,
IPUMEHEHHIO PA3INYHBIX METOIOB O3HAHUS,

- OCYHICCTBJIATDH I.[eJ’IeHaHpaBJIeHHLH\/JI ITOMCK ICPCHOCA

- YMETh UCIOJIb30BaTh HH()OPMAIIHOHHO-KOMMYHHKAIIHUOHHbIE
TEXHOJIOTUH B IPO(PECCUOHATBHOMN 1EATEIbHOCTH;
- pemaTh NPUKIATHBIE 337a4M CPEICTBAMH MaTEeMaTUYeCKOIro
aHajliM3a, B TOM 4YHCJIE COIIMAJIbHO- JKOHOMHYECKOIO0 H
(bU3MYECKOro Xapakrepa;
- cOpMUPOBAHHOCTh NPEJCTABICHUNH 00 OCHOBHBIX MOHSATHSIX
MaTEMaTUYECKOT0 aHAJIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM
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CPEJICTB | CIIOCOOOB JIEHCTBUS B TPO(PECCHOHATILHYIO CPENY;
- BHOCUTH KOPPEKTHUBHI B JICATEIILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEJIIM, OLICHUBATb PUCKU
MOCJIEACTBUM AESTEIbHOCTH.

XapaKTepu30BaTh  MOBEICHHE  (PYHKIUHA,  HCIIOJIB30BAHUC
MOJIYYEHHBIX 3HAHUM JJis ONUCAaHUs W aHalu3a pealbHBIX
3aBHCHUMOCTEH;

- BJIAJCHHC OCHOBHEIMHM TOHATUSAMH O IUIOCKHMX H
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PHUTYpax, UX OCHOBHBIX
CBOMCTBaX;  CPOPMHUPOBAHHOCTH  YMEHHUS  PACIO3HABATH
reoMeTpuyecKue GUrypsl Ha YepTekax, MOACISIX U B PEaIbHOM
MUpE; TPUMEHEHUE U3YUYCHHBIX CBOMCTB T€OMETPUUECKUX PUTYD
u dopMyn IS pelieHHs TEOMETPUUYECKHX 3aJad W 3ajad C
MPAKTUYECKUM COJICPIKAHHUEM;

IIK 2.4.
BzaumopaeiicTBOBaTh CO
CITELIMAIMCTAMH CMEXKHOIO
npodwis npu pazpaboTke
METOJIOB, CPEJICTB U
TEXHOJIOTHI MPUMEHEHHSI
00BEKTOB
npodeccHnoHATEHOM
JEATEIIbHOCTH.

- OIPEIENISTh LEJH IS PEIICHHUS BOSHUKAIOIIHX
npodecCHoHANBHBIX 3a7a4;

- TOA0MPATh CIIOCOOBI JJIsI PEIICHUS ¥ CPEJICTBA PA3BUTHS,
B TOM YHCJIC C MCTIOJIb30BaHUEM MH(OPMAIIMOHHBIX
TEXHOJIOTHI;

- BBIJIBUT'aTh AJIbTCPHATUBHBLIC BAPpHAHTBI IIGP'ICTBI/Iﬁ C
OCJIbIO BI)Ipa6OTKI/I HOBBIX OIITHUMAJIBHBIX aJITOPUTMOB,

- YMETh OPTaHU30BBIBATH COOCTBEHHYIO JIESATECIHLHOCTD,
BBIOUPATh THUIIOBBIC METOJBI U CIIOCOOBI BHIMOJIHEHUS
poQeCCUOHATBHBIX 3a/1a4, OlEHUBAaTh X 3()()EKTUBHOCTh U
Ka4yeCcTBO;

- IPUHAMATh PEIICHHS B CTAHIAPTHBIX M HECTaHIAapPTHBIX
CUTYaIlUsX U HECTH 332 HUX OTBETCTBCHHOCTH;

- pemarh MPHUKJIAIHBIC 33/1a4d CPEJICTBAMU MaTEMATUICCKOTO
aHaln3a, B TOM YHCJIe COIMAIbHO- SKOHOMHUYECKOTO U
(dbuzmveckoro xapakrepad

- BJIQJICHUE METOJAaMH JIOKA3aTeIbCTB M AJITOPUTMOB PEIICHUS,
YyMEHHE WX  NPUMEHSTh,  IMPOBOJUTH  JIOKA3aTEIbHBIC
paccyXJIeHUs B X0OJIe pelIeHUs 3a/1a4;

IIK 3.4 OnenuBars
3aTpaThl Ha BBIIIOJIHEHNE
paboT Mo PEMOHTY
YCTPOWCTB
AIEKTPOCHAOKEHUS

- TOTOBHOCTh K TPYHIy, OCO3HAHHE I[EHHOCTH MAacTepCTBa,
Tpynoooue;

- TOTOBHOCTH K aKTHBHOH JEATEILHOCTH TEXHOJIOTHIECKON 1
COLIMATILHON HAIMPaBICHHOCTH, CIOCOOHOCTh UHUIIMUPOBATH,
IUTAHUPOBATh M CAMOCTOSTEIHHO  BBITIOJNHATH  TaKYIO
eI TEILHOCTD;

- OTIPEICIIATH IIEJH JISATSIIEHOCTH, 33]1aBaTh TapaMeTPhl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISIBJISITH TIPUIMHHO-CIIC/ICTBEHHBIC CBS3H U
aKTyalM3upOBaTh 33/1a4y, BEIIBUTATh THIIOTE3Y €€ PEIIeHUs,
HAXOJUTh apTyYMEHTHI JIJIS JOKa3aTeIbCTBA CBOMX
YTBEPXKACHHIA, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

- OCYIIECTBIIATH MMO3UTUBHOE CTPATETHYECKOE TIOBEICHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSBISATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIMATUBHBIM.

- IPUMEHSATH CPeACTBA NH(OOPMALIMOHHBIX TEXHOJIOTUH IS
peleHus MpoeCCUOHANBHBIX 3a/1a4;

- FPaMOTHO U3JIaraTh CBOM MBICIH U OPOPMIISITh TOKYMEHTHI 110
npodecCHOHATBLHON TEMaTHKE;

- pacro3HaBaTh 3a/1a4y U/uiM npo0iaemMy B IpohecCHOHATEHOM
W/WIIN COITUAIbHOM KOHTEKCTE;

- aHaJIM3UPOBATH 3aJ]a4y W/WIK IpoOJieMy U BbIIETATH €€
COCTaBHBIE YaCTH;

- ONpEACIIAThL OTallbl PCIICHUA 3aaa4dyu; BJIAACHUC MCETOIaMM
JI0Ka3aTeIbCTB M aITOPUTMOB PEIICHUS, YMEHUE UX TPUMEHSTH,
MMPOBOAWUTE JOKA3aTCJIBHBIC PACCYXICHHA B XOAC PCIICHUA
3ajay;

- YMCTb HCII0JIB30BATH I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHI)Ie

TEXHOJIOI'U B HpO(l)eCCHOHaﬂBHOﬁ JACATCIIbHOCTH,

- pelmaTh NPUKIAJHBIE 33Ja4M CPEICTBAMHM MAaTEMAaTHYECKOTIO
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aHauM3a, B TOM YHCIIE COIHAIBLHO- HKOHOMHYECKOTO U
(U3HYECKOTO XapaKTepa;

- ¢()OPMHUPOBAHHOCTD MPECTABICHUN 00 OCHOBHBIX TTOHSITHSIX
MaTeMaTHYCCKOI'0O aHaJin3a U ux CBOfICTBaX, BJIaICHUC YMCHUCM
XapaKTepu30BaTh NMOBeCHHE (YHKIIUN, HCIIOJb30BAHNE

MMOJIYYCHHBIX.

[1IK 3.5 BeinonHaATh
MIPOBEPKY U aHAIH3
COCTOSIHUS YCTPOMCTB U
puOOPOB, UCTIOIB3YEMBIX
IIPU PEMOHTE U HaNIA/IKe
000pyI0BaHUA.

-OpraHU30BbIBaTh COOCTBEHHYIO J€ATEIbHOCTh, BBIOMpas

TUIIOBBIE METOJbl U CHOCOOBI BBIITOJIHEHHUS

poeCCUOHANIBHBIX 3aa4;

- QHAJIM3UPOBATh PabOYyI0 CUTYalUIO, OCYILECTBIIATH

TEKYIIUHA W UTOrOBBIMKOHTPOIIb,
OTBETCTBEHHOCTD 32 Pe3yJIbTaThl CBOEH pabOThI

OLICHKY u

- YMETh UCIIOJIb30BaTh HH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIC

TEXHOJIOTUH B TPOPECCHOHAILHON JICATEIILHOCTH;
- pemaTh TPUKIATHBIC 33Ja4l CPEICTBAMH MAaTEMaTHYECKOTO
aHauM3a, B TOM 4YHCIIE COLHUAIBHO- HSKOHOMHYECKOTO U
¢duzuveckoro xapakrepad

- BJIAJICHUE METOJAaMH JIOKa3aTeIbCTB U AJITOPUTMOB PEIICHHS,
YMEHHE  HMX  NPUMEHATh,  TMPOBOAWTH  JIOKA3aTelbHBIC
paccyXIeHHs B X0/I€ PEUICHHUS 3a/1a4;

- BJIaJICHUC HABBIKAMU WCIIOJB30BaHUS TOTOBBIX KOMITBIOTEPHBIX
porpaMM IpU PEUICHUU 3a/1a4.

[1K 3.6 ITpousBoauTh
HACTPOMKY U PETYIUPOBKY
YCTPOMCTB U MpHUOOPOB
JUIS. pEMOHTA
o0opyoBaHUs
ANEKTPUUYECKUX YCTAHOBOK
U ceTel.

- TOTOBHOCTh K TPYAY, OCO3HaHHE IICHHOCTH MaCTEepCTBa,
TPYIOIO0ue;

- TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKON U
COLMAJIbHONM HAaNpaBJIEHHOCTHU, CIIOCOOHOCTh MHUIIUHPOBATH,
IUIAHUPOBaTh W CAMOCTOSITETIHHO  BBINOJIHATH — TaKylO
NesITeNbHOCTD;

- OTIPENIEISIT LENN ICATENIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHH UX JOCTHKEHHUS,;

- BBISIBIISATH TIPUYUHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3ajjauy, BbIIBUTATh TUIIOTE3Y €€ PEeIIeHus,
HAXOJUTh apTYMEHTHI JJIs IOKA3aTeIbCTBA CBOMX
YTBEP)KJICHHH, 3a71aBaTh MapaMeTpbl U KPUTEPUH PEILICHHS;

- OCYIIIECTBIISATH TIO3UTUBHOE CTPATETHYECKOE MOBE/ICHHE B
Pa3JINYHBIX CUTYaLUsIX, IPOSBISTH TBOPUECTBO U
BOOOpakeHue, ObITh HHUITUATHBHBIM.

- cOPMUPOBAHHOCTH MPEIICTABICHHUIA O MPOIECCAX U SIBICHUSX,
HMCIOIIMX  BEPOATHOCTHBIM  XapakKTep,  CTAaTHCTHYECKHUX
3aKOHOMEPHOCTSIX B peajJbHOM MHpPE, OCHOBHBIX TOHSTHIX
AJIEMEHTapHOW TEOPUU BEPOSITHOCTEM; yYMEHUN HaxOIUTh H
OIICHUBATh BEPOATHOCTH HACTYIUICHHUS COOBITUN B MPOCTEHIITNX
MPAaKTUYECKUX CUTyallMsiX M OCHOBHBIE XapaKTEPUCTUKU
CITyYaHBIX BEJIUYMH;

- BJIa/ICHUE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX
Mporpamm IpH pelieHu  3a/1a4;

- UCTOJB30BaTh MATEMaTUUECKUE METOIbI IIPU PELICHUU
MPUKJIAHBIX 33]1a4, IPUMEHSITh TIOJYUCHHBIC 3HAHUS JIJIS
M3Y4YEHUsI CMEXHBIX €CTECTBEHHO-HAYYHbIX AUCIUIUIMH, B
MPaKTUYECKOU IeATEIbHOCTH U MOBCETHEBHON KU3HH.
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2. CTpyKTypa U cojep:xkaHue 0011e00pPa30BaTe/IbHOM TN CHUILTHHBI

2.1. OO0beM IMCHHUIIMHBI M BUJbI YUeOHOH padoThI

Buj yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/ibHON NPOrPAMMBbI AUCHUIIJIMHBI 308

B T.4

OcHoBHOe coJep:KaHue 300

B T.4.:

TEOPETUUYECKOE 00yUCHHE 220

NPAKTUYECKUE 3aHATUS 24

KOHTPOJIbHBIE pa0OThI 24

IIpodeccnonaLHO-OPUEHTHPOBAHHOE COAEP:KaHUe (COJIEpKAHUE 56

PUKIATHOTO MOJTYJISA)

B T.4..

TEOpETUIECKOe 00yUeHUe -

IPAKTUYECKUE 3aHATUS 56

CamocrosiTeibHas padora -

KoncyabsTanumn 2

IIpome:xxyTouHas aTTeCTALUA

1 cemecmp —oughghepenyuposannwiii 3auem

2 cemecmp - IK3aMeH 6
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2.2. TemaTu4eCcKMid IJIAH M COEPKAHUE TUCIIUTIIHHBI

HaumeHnoBaHue pa3aesioB U TeM Copaepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHAIBLHO- O0bem | @opmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECCKHE 3aAHATHS, IPUKJIAJIHON MOAY/JIb | 4YacOB | KOMIICTCHIUH
(IpyM HAJIMYHH)
OcCHOBHOE cO/Iep:KaHue
Pa3nea 1. IloBTOpenne kypca 22
MATeMAaTHKAa OCHOBHOM IIKOJIbI
Tema 1.1 Cojepxkanue ydeOHOro Marepuana
Iesb ¥ 3a1a4¥ MaTEMaTUKU TP | ba3oBble 3HAHUS U YMEHHS 110 MaTeMaTUKE B MPO(ECCHOHAIBHOM U B IIOBCETHEBHON
OCBOEHUU CHELMATILHOCTU JIESITEJIbHOCTH. 2
Tema 1.2 Copnepxkanue ydeOHOro Marepuana
Yucna v BIYMCICHUS. JleiicTBHS HAJl TOJOKUTENBHBIMU M OTPULIATEIBHBIMU YHUCTIaMH, OOBIKHOBEHHBIMU U
Bripaxkenus u npeodpa3zoBaHus JECSITUUHBIMU IPOOSMHU.
JleiicTBus co creneHs MU, GOpMyIIbl COKPALLICHHOTO YMHOXKEHHUs 2
Tema 1.3 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue TPUKJIATHOTO
I'eomeTpus Ha IUIOCKOCTH MOJLYJIsT)
Ilpakmuueckoe 3anamue Ne 1 OK 01, OK 02,
Bugps! miockux ¢uryp v ux miomaas. [IpakTuko-opueHTUPOBaHHbIE 33/1a4l B Kypce OK 03, OK 04,
reOMETPHH Ha MIOCKOCTH 2 OK 05, OK 06,
Tema 1.4 CopepxaHue yaeOHOTo MaTepuana OK 07.
[IpouieHTHBIE BEIYUCICHUS [TpocThie TPOLIEHTHI, pa3HbIe CIOCOOBI UX BhIUMCIEHUsS. CII0KHBIC TPOIICHTHI 2 IIK 1.1, TIK 2.5,
Ilpakmuueckoe 3anamue No2 IIK 3.4, IIK 3.5,
ITporieHTHBIE BBIUNCICHUS 2 IIK 3.6
Tema 1.5 Copeprxkanne ydeOHOro Matepuana
VYpaBHEHMSI U HEPABEHCTBA JluneliHble, KBaJIpaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHHsI 1 HEPAaBEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHMS U HEPABEHCTBA 2
Tema 1.6 Coneprkanne yaeOHOro MaTepuaa
Cucremspl ypaBHEHUN U CriocoOb!I pereHus CuCTeM JIMHEHHBIX ypaBHeHU. [lonstie matpuna 2x2 u 3x3,
HEPABEHCTB onpenenuTens matpunbl. Meton [Naycca. Cucremsl HeMMHENHBIX ypaBHEeHUN. CHCTEMBI
HEPABEHCTB 6
Tema.l1.7 Copnepkanne y4eOHOro MaTeprana
BxoaHoii KOHTPOJIb Boruncnenus u npeoOpa3oBaHusi. Y paBHEHMs U HEPABEHCTBA. | 'eoMeTpus Ha MIIOCKOCTH
Koumponvnas paboma Ne 1 2
Paspnea 2. lIpsimbie u 18 OK 01, OK 03,
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NJO0CKOCTH B ITPOCTPAHCTBE

OK 04, OK 07

Tema 2.1 Copneprkanne y4eOHOro MaTepraa K 1.1, IIK 2.5,
OCHOBHBIE TIOHSTHS [penmer crepeomerpur. OCHOBHBIE TIOHATHS (TOYKA, MPAMAasi, TNIOCKOCTh, IIPOCTPAHCTRO). IIK 3.4, TIK 3.5,
CTepEOMETPHH. OcHoBHbIe akcuoMbl crepeomeTpui. [lepecekatorniuecs, napaieabHble U IIK 3.6
PacnionioxxeHue npsiMbIx U CKpeluBaromuecs npsimoie. [Ipu3Hak u CBOWCTBA CKPEIIMBAIOLINX CS IPAMBIX. OCHOBHBIE
IJI0CKOCTEHN POCTPAHCTBEHHBIE (PUTYPHI. 2
Tema 2.2 CopepxaHue yaeOHOro Marepuaa
[TapannenbHOCTh NPSIMBIX, [TapamnensHbie npsiMast U TIocKocTh. Onpeaenenue. [Ipusznak. ColicTBa (¢
MPSIMOM U TIOCKOCTH, nokasatesbcTBoM). [lapamensubie miockoctu. Onpenenenue. [Ipusznak. CoicTsa (¢
IJI0CKOCTEHN JoKa3aTenbcTBOM). TeTpasp u ero anemeHTsl. [lapannenenunen u ero 3JeMEeHTHI.
CBolicTBa IPOTUBONOJIOKHBIX TpaHel u AuaroHaneil napamenenumnena. [loctpoenue
cedeHuid. Pemenue 3anau. 4
Tema 2.3 Copneprxkanne ydeOHOro Marepuana
[leprieHIUKyYISAPHOCTD MPSIMBIX, [lepnenpukynspusie npsimbie. [lapamiensHbie TpsiMble, TEPIEHAUKYISIPHBIE K TUIOCKOCTH.
IIPSIMOM U TUIOCKOCTH, [Ipu3Hak nepnesauKyJIIpPHOCTH IPSIMON M INIOCKOCTH. Jloka3aTenbcTBo. [lepneHaukymnsap u
IJI0CKOCTEH HakJoHHas. [leprienqukynapHbie iockocTH. [Ipu3Hak nepneHauKyIsIpHOCTH IJI0OCKOCTEH.
JlokazarenbcTBO. PaccTosiHuE B MPOCTPAaHCTBE 2
Tema 2.4 Cojepkanne ydeOHOro Marepuana
Teopema o Tpex Teopema o Tpex nmepneHAUKYIIpax. Yol MEXIY NPSIMOM U MIOCKOCTBIO. YTOII MEXKIY
NepIeHANKYIIsIpax TUIOCKOCTSIMHU 4
Tema 2.5 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEPKAHME (COaep/KaHNe TPUKJIATHOTO
[TapannensHele, MOAYJIsA)
NepIeHANKYIISPHbIE, Axcuomsl crepeoMeTpui. [lepneHIuKyaIspHOCTb IPSIMOM U TIIOCKOCTH, NapaiebHOCTh
CKpEILMBAIOIINE IPSIMbIE JIBYX MPSIMBIX, TEPIICHANKYIISPHBIX TUIOCKOCTH, MEPIIEHANKYISIPHOCTD TUNIOCKOCTEH
Ilpakmuueckoe 3anamue Ne 4, 5
[apanenbHble, TepHIeHIUKYISPHBIE, CKPEITHBAIOIINE MPSIMBbIE 4
Tema 2.6 ConeprkaHue yueOHOro MaTepuasa
Pemenue 3anau. [Ipsmeie u PacnonoxeHnne npsiMbIX U TUIOCKOCTEN B MPOCTPaHCTBE. [lepreHIuKyIIpHOCTD U
IJIOCKOCTH B IIPOCTPAHCTBE napajyIeNIbHOCTh NPSAMBIX U TuIOcKocTel. CKpelunBaronmecs npsmMble
Koumponvnas paboma No2 2
Paznen 3. KoopauHarsl u 16
BEKTOPBI OK 02, OK 03,
Tema 3.1 Coneprkanne y4eOHOro MaTeprana OK 04, OKO07
JlekapTOBBI KOOPANHATHI B JlexapTOBBI KOOPIMHATHI B IPOCTpaHCTBe. [IpocTeiinine 3a1aun B KOOPIUHATAX. IK 1.1, IIK 2.5,
npocTpancTee. PaccTosnue Paccrosinue MeX1y AByMs TOYKaMH, KOOPAMHATHI CEPEIMHBI OTPE3Ka K 3.4, TIK 3.5,
MEXIy JBYMsI TOUKaMHU. IIK 3.6
Koopaunatsl cepeiHbl oTpe3ka 4
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Tema 3.2

Bexrops! B mpocTpaHcTBe. YTOi
Mexay Bekropamu. CkansipHoe
IIPOU3BEJICHNE BEKTOPOB

CopepxaHne yaeOHOro MaTrepuana

Bexkrtops! B ipocTpancTBe. Cl0KE€HUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpPA HA
yucio. Komianapuelie BekTopsl. CKansipHOE IPOU3BEIEHUE BEKTOPOB. Pasnoxenue
BEKTOpA [0 TPEM HEKOMILIaHAPHBIM BekTopaM. KoopArHATHI BEKTOpa, CKAISIpHOE
IIPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MKy BEKTOPaMH, YIoJl MEXIy IPSMON U
IJIOCKOCTBIO, YTOJ MKy IUIOCKOCTSIMU. Y paBHEHUE MIIOCKOCTU. ['eoMeTprudecKuii CMbICI

ornpenenurens 2x2 6
Tema 3.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKaAHNE (CONEPKAHUE TPUKJIIATHOTO
IIpakTHKO-OpHEHTHPOBAHHBIE MOYJIsT)
3aJlay Ha KOOPAMHATHOM Ilpakmuueckoe 3anamue Ne 6
IJIOCKOCTH KoopaunaTtHast minockocts. Beluncienue paccTosHui Ha MII0CKOCTH.

Ilpakmuueckoe 3anamue Ne 7

Brruncienue momaaei Ha miocKocTH. KoamyecTBEeHHbIE pacueThl 4
Tewma 3.4 CopepxaHue yaueOHOro MaTrepuana
Pemenue 3anau. Koopaunartel 1 | JlekapTOBBI KOOPAWHATHI B MPOCTpaHCTBE. BekTopsl B ipocTpancTBe. CliokeHHe U
BEKTOPBI BBIUMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha ynciio. KoMruianapHbie BEKTOPHI.

CkanspHoe Npou3BeieHUE BEKTOPOB. PaznokeHue BeKTopa o TpeEM HEKOMILJIaHAPHBIM

BekTopam. [Ipocreitmue 3amaun B koopauHaTax. KoopanHAThl BEKTOpa, paCCTOSHUE MEXKTY

TOYKaMM, KOOPJMHATHI CEPEANHBI OTPE3KA, CKAISIPHOE MPOU3BEICHIE BEKTOPOB B

KOOpJMHATAX, YTOJI MEXKIY BEKTOPAMM, YTOJI MEXAY IMPAMOM U INIOCKOCTBIO, YTOJI MEXIY

IJIOCKOCTSIMU

Konumponvnasa paboma Ne 3 2
Paznen 4. OcHoBBbI 36
TPUTOHOMETPHH.
Tpuronomerpnueckue
GyHKunmn
Tema 4.1 CopepxaHue yaeOHOT0o MaTepuana OK 01, OK 02,
Tpuronomerpudeckue GpyHkuun | Pagmannas mepa yria. [IoBopoT TOYKH BOKPYT Hadajaa KoopauHat. OnpeaeieHie CHHyca, OK 03, OK 04,
IIPOU3BOJILHOTO YIJIa, YUCJIA. KOCHHYCa, TAHT€HCAa U KOTAaHI'€HCa. 3HAKHU CHHYCAa, KOCUHYCA, TAHTE€HCA U KOTaHI'€HCa 110 OK 05, OK 06,
Pannannas u rpagycHas mepa YETBEPTAM. 3aBUCUMOCTb MEXITY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT€HCOM OJJTHOTO OK 07
yria U TOTO K€ yria 4 IIK 1.1, IIK 2.5,
Tema 4.2 CopepxaHue yaueOHOro Marepuana IIK 3.4, TIK 3.5,
OcCHOBHBIE TPUTOHOMETPUYECKUE | TpUroHoMeTpruuecKre ToxkaecTBa. CHHYC, KOCHHYC, TAHTEHC U KOTAHI'€HC YIJIOB O U — (X . IIK 3.6
ToXx1ecTBa. DOPMYyIIbI DopMyIbl IPUBEACHUS
IIPUBEICHUS 4
Tema 4.3 Copneprkanne y4eOHOro MaTeprana
Cunyc, KocuHyC, TaHTeHC cyMMbl | CyMMma 1 pa3HOCTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JTBOMHOTO 6
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U Pa3HOCTH BYX yrioB. CUHYC U
KOCHHYC JABOMHOIO yIJIa.
DopMyJIbl IOJIOBUHHOTO yTila

yria. @opMyiel oI0BUHHOTO yria. [IpeoGpa3oBaHie CyMMbl TPUTOHOMETPHUYECKUX
(GyHKLIMI B IpOU3BEICHHUE U MIPOU3BENICHHE B CyMMY. BhIpakeHue TPUrOHOMETPHUECKUX
(GyHKLUI yepe3 TaHTeHC MOJIOBUHHOTO aprymenTa. [Ipeobpa3oBanue npocreimumx
TPUTOHOMETPUYECKUX BBIPAKECHUHN

Tema 4.4
DyHKIIMHU, UX CBOMCTBA.
CriocoOb1 3aanust pyHKIHH

Conepkanue y4eOHOro MaTepuaia

OO6nacth onpeeeHnsl 1 MHOXKECTBO 3HaUeHUM PyHKIui. YETHOCTH, HEUETHOCTD,
nepuoAndHOCTh pyHKImiA. CriocoObI 3aaHus PYHKITHIA

Tema 4.5
Tpuronomerpuyeckue QyHKIHUH,
WX CBOMCTBA U Trpaduku

CopepxaHue yaueOHOro Marepuana

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX (QyHKIMN. UETHOCTD,

HEYETHOCTD, MMEPUOAMYHOCTh TPUTOHOMETpUUecKnX (GyHKIui. CBOWCTBA U rpaduKu
GyHkIui Yy =C0SX, y=SinX, y=tgx, y=ctgx

Tema 4.6
[TpeobpaszoBanue rpadukos
TPUTOHOMETPHYECKUX (DyHKIUIT

CopepxaHue yaeOHOro Marepuana

Cxartne M pacTshKeHHEe TPa@UKOB TPUTOHOMETPHYECKHUX (YHKIUH.

Ilpakmuueckoe 3anamue Ne 8
[TpeobpaszoBanue rpad)uKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

Tema 4.7 Onucanue
MPOM3BOACTBEHHBIX ITPOIIECCOB C
MOMOIIBIO TPApUKOB (PYHKITHIA

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHHe (COePsKAHNE TPUKIIATHOTO
MOYJIs1)

Ilpakmuueckoe 3anamue Ne 9, 10
M cronp30BaHue CBONWCTB TPUTOHOMETPUIECKUX (DYHKITHIA B TPO(HECCHOHANBHBIX 33a4ax

Tema 4.8 Copepkanne y4eOHOro Marepuana

O6partHble TpuronoMerpudeckue | OOpaTHbIE TPUTOHOMETpUYECKHe QyHKIUH. VX cBOMCTBa U rpaduku
byHKIMH

Tema 4.9 ConeprkaHue yueOHOro MaTepuasa

Tpuronomerpudeckue ypaBHEHH
U HEPaBEHCTBA

VYpaBHeHue COSX =a. YpaBHeHHe SiN X =a. YpaBHeHue tgX = a, ctgX = a. Pemienue

TPUTOHOMCTPHICCKUX ypaBHeHI/Iﬁ THIIOB: HpOCTGﬁH.IPIC TPUTOHOMETPUUCCKHUEC YPABHCHUA,
CBOIAIIMNECA K KBAAPATHBIM, pCIIACMBIC pa3ACICHUEM Ha MHOXHUTCIN, OJHOPOJHBIC.

Ilpakmuueckoe 3anamue Ne 11
ITpeobpa3zoBanre rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMH

Tema 4.10 CopepxaHue yaueOHOro Marepuana
Cucremspl TPUTOHOMETPUYECKUX | CHCTEMBI MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN
YpaBHEHUI
Tema 4.11 Coneprxanue yueOHOro MaTepuaa
Pemenue 3amay. OCHOBBI -
[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIpAXKEHUH. Pelienne TpuroHoMeTpu4eckux
TPUTOHOMETPHH.

ypaBHEHU W HEPABEHCTB B TOM YHCJIC C UCIOJIb30BAHUEM CBOWCTB (DYHKITHH.
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Tpuronomerpuueckue GyHKIUU

Koumponvnas paboma Ne 4

Pazgen S. 8
KomniekcHbie yncia
Tema 5.1 CopepxaHue yaeOHOTO MaTepralia
KommiekcHsle uncia [TonsTne KoMIuIeKcHOro yrcia. ConpsKeHHble KOMIUIEKCHbIE YMCIIa, MOAYJIb U apIyMEHT OK 02. OK 03
KOMILIEKCHOTrO uncia. dopma 3amnmucu KOMIUIEKCHOTO unciia (TToKa3aTelibHas, OK 0 4; OKO7,
TPUTrOHOMETpHUECKasl, anreOpanyeckas). ApupmeTnyeckue JecTBUs ¢ KOMIUIEKCHBIMU K 1.1,,HK 2.5,
SHoZahy 4 K 3.4,TIK 35,
Tema 5.2 IIpodeccnonabHO-OPHEHTHPOBAHHOE COepKaAHNE (CONEPKAHUE PUKJIIATHOTO K 3.6
[IpuMeHeHne KOMIUIEKCHBIX MOJYJIsT) '
qucel Ilpakmuueckoe 3anamue Ne 12, 13
BoinosnHeHue pacyeToB ¢ MOMOILBIO KOMIIEKCHBIX 4yKcen. Mcrnonb3oBaHne KOMITIIEKCHBIX
qucel B IpoecCHOHATIBHBIX 3aauax 4
Paznen 6. [IpousBoanas 34
(pyHkuuH, ee NpUMEHEHHE
Tema 6.1 ConeprkaHue yueOHOro MaTepuaia
[ToHsiTHE TPOU3BOTHOM. Orpezenienre YrucIoOBOM MOCIEA0BATEILHOCTH U CIIOCOORI ee 3aanusi. CBoHCTBa
®opmyIsl 1 IpaBUiIa YHCIIOBBIX MOCEN0BaTeNbHOCTEN. Onpeienenne npeena nocjaea0BaTeIbHOCTH.
g depeHIIMpOBaHUS Boruncnenue npenenos nocienoBatenbHocTel. [Ipenen pyHKIMM Ha GECKOHEYHOCTH.
[Tpenen ¢pynkuuu B Touke. [Ipupamenune aprymenra. [Ipupamenue Gynkuuu. 3anauu, OK 01. OK 02
MPUBOJAIINE K MOHATUIO IPOU3BOJHON. OnpeiesieHne Npou3BOAHON. AJITOPUTM OK 03’ OK 0 4’
. )
OTBICKAaHUsI TPOU3BOJHON 2 OK 05j OK 06,
Tema 6.2 Copeprkanne y4eOHOro MaTepuana OK 07
ITpousBoanbie CymMMBl, pasHocTd, | Gopmynsl auddepenunpoBanus. [Ipasuna quddepenipoBanus MK 1.1, TTIK 2.5,
ITPOU3BEJICHHUS], YACTHOTO 4 K 3.4, TIK 3.5
Tema 6.3 Coneprkanue yueOHOro MaTepuasa K 3.6
[IponzBoaHbIE Omnpenenenue cinoxHor GyHKuu. [[pon3BoaHas TPUTOHOMETPUUECKUX (PYHKIIHM. ’
TpUTOHOMETpHUYEcKHX QyHKIMU. | [IpousBoaHas CIOXKHOM HYHKIIMH
[Tpown3BoiHas CI0KHON QYHKIIMH 4
Tema 6.4 ConeprkaHue yueOHOro MaTepuaa
[TonsiTHE HEpepBIBHOCTH [TonsiTue HenpepbIBHOCTH GyHKIMH. CBOWCTBAa HEMPEPHIBHOCTH PYHKIMH. CBSI3b MEXIY
¢byHkunu. MeTo MHTEpBAJIOB HENPEPbIBHOCTHIO U (P PepeHINPYEMOCTHIO PYHKIIMHU B TOUKE. AJITOPUTM pEIICHUS
HEPaBEHCTB METOJIOM MHTEPBAJIOB 2
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Tema 6.5
I'eomerpuueckuii u puznveckuit
CMBICT ITPOU3BOHOM

CopepxaHne yaeOHOro MaTrepuana

['eoMeTpryeCcKnii CMBICIT MPOU3BOIHON (DYHKIIMH — YTI0BOW KO UIIMEHT KacaTeIbHON K
rpaduky QyHKIIMH B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKIHH. AJITOPUTM

COCTaBJICHUS YPaBHEHUS KacaTeIbHOM K rpaduky pyHkiuu Yy = f (X) 4
Tewma 6.6 IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COepP:KaHUeE (CoAep:KaHUe PUKJIATHOTO
DU3NYECKUI CMBICI MOAYJIs)
MIPOU3BOIHOM B Ilpakmuueckoe 3anamue Ne 14
npodeccuoHalbHBIX 3aa4ax dusnueckuil (MEXaHMUYECKHIT) CMBICI MPOU3BOJHON — MTHOBEHHAs! CKOPOCTh B MOMEHT
Bpemenu t: vV = S'(t) 2
Tema 6.7 CopepxaHne yaeOHOr0 MaTrepuaa
Mounoronnocts pynkuuu. Touku | Bospacranust u yOsiBaHUS (DYHKIMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAHUS (DYHKIIUH
JKCTpEMyMa 3HaKy pou3BOoHOMN. [ToHATHE MPOM3BOIHOM BHICIIETO MOPSIKA, COOTBETCTBHE 3HAKA
BTOPOM NPOM3BOTHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpe3Ke. 3a1a4u Ha
MaKCUMyM 1 MUHUMYM. [TOHSITHE aCUMIITOTHI, CIIOCOOBI UX OIpeAeIeHHs. AJITOPUTM
UCCIIeIoBaHMs PYHKIIMH U TIOCTPOCHUS ee TpaduKa ¢ IMOMOIIBIO MPOu3BOAHOMU. J[poOHO-
JTuHeHast QyHKIus 4
Tema 6.8 Copepxkanue ydeOHOro Marepuana
HccnenoBanune pyHkuuu u Hccnenoanue pyHKIIMKU HA MOHOTOHHOCTD U TIOCTpOEHUE TpaduKOB
MIOCTPOEHHE I'pa(UKOB 4
Tema 6.9 CopepxaHue yueOHOTro MaTepuala
HauGonbiiee n HanMeHbliIee Haxoxxnenne HanbOobIIero 1 HAMMEHBIIETO 3HaYeHusT PYHKIIH, TOCTpOeHHE rpaduKOB
3Ha4YeHUe QYHKIUU MHOTOYJICHOB C MCIOJIB30BaHUEM amiapaTa MaTeMaTHYECKOr0 aHAIN3a 2
Tewma 6.10 IIpodeccnonanbHO-0pMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue MPUKJIATHOTO
HaxoxaeHne onTuMansHOTO MO/IYJIsT)
pe3ynbTaTa ¢ IOMOIIbIO Haubonbiiee n HaumeHblllee 3Ha4eHHe (PyHKINUU
IPOU3BOJHOM B IIPAKTHYECKHUX Ipaxmuueckoe 3anamue Ne 15, 16
3ajaaqax HaxoxneHne onTuManbHOrO pe3yibTara ¢ IOMOIIBIO IPOU3BOAHON B MPAKTHYECKUX
3agadax 4
Tema 6.11 CopepxaHre yaeOHOro MaTepuana
Pemenne 3anau. [IponsBoanas ®opmynsl 1 npaBuia auddepenumposanusd. Mccnenopanue GyHKINN € TOMOIIBIO
GyHKIIUH, ee TPUMEHEHNE npoun3BoiHoN. Hanbosplee 1 HauMeHbIIee 3HaueHne QyHKINH
Koumponvnas paboma No 5 2
Pa3nes 7. MHOTOrpaHHHMKH H 44 OK 01, OK 02,
TeJIa BpalleHust OK 03, OK 04,
Tema 7.1 CopepxaHrie yaeOHOT0 MaTepuana OK 05, OK 06,
Bepmunsl, pebpa, rpanu [Tonsitne MHOTOrpaHHUKA. ETO 251eMEeHTHI: BepIIuHbI, pedpa, rpanu. /naronans. CedeHue. 2 OK 07
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MHOTI'OrpaHHUKa

BaInyKiIble ¥ HEBBITYKJIbIC MHOTOIPAaHHUKHU

Tema 7.2

IIpusma, ee cocrasisromue,
ceuenue. [Ipsimas u npaBuIbHAsS
IIPU3MBI

Coneprkanrie yueOHOT0O MaTepuaa

[Tonstue npusmel. Ee ocHoBaHus 1 00KoBbIE TpaHu. Bricota npusmsl. [Ipsamas u
HakJIOHHasA npusMa. [IpasunbHas npusma. Ee ceuenue

Tema 7.3.
[Mapannenenunen, kyo. Ceuenue
KyOa, mapajuiesenureaa

CopepxaHne yaueOHOro Marepuana

[Mapannenenunen, cBONCTBa MPSIMOYTOJIBHOTO Mapasuienenumneaa, Kyo. Ceuenue Kyoa,
napajuiesenunena

Tema 7.4

[Inpamuna, ee coOCTaBIAIOIINE,
cedenue. [IpaBrwibHas nupamuaa.
YcedeHHas nupamMuja

Conepkanue yaeOHOro MaTepHraia

[Tupamuna u ee 3nementsl. Ceuenue nupamusl. [IpaBuiibHas nupamua. Y ceueHHas
nupamuia

Tema 7.5
BokoBas 1 moJsiHas MIOBEPXHOCTh
IIPU3MBI, TUPAMUJIbBI

Copneprxkanne ydeOHOro Marepuana

ITnomans OOKOBOI U IMOJIHOM IIOBCPXHOCTH IIPU3MBI, ITHPAMU/JIbI

Tema 7.6
Cummertpus B KyOe,
napajiesienumnesie, npusme,

CopepxaHue yaueOHOro Marepuana

CI/IMMCTpI/IH OTHOCHUTCJIIBHO TOYKH, HpHMOﬁ, IIITOCKOCTH. CI/IMMeTpI/IH B KY66,
napaujiejcnmicac, npusmMe, mupamMmuic

nupamuJie
Tema 7.7 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEPKAHME (COaep/KaAaHNe TPUKJIATHOTO
[Ipumeps! cummeTpuii B MOAYJIsA)
npodeccun CuMMeTpHs B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY
Ilpakmuueckoe 3anamue Ne 17, 18
Cummetpus B npodeccuu
Tema 7.8 Coneprkanue yueOHOro MaTepuaa

HpaBI/IJ'II)HI)IG MHOFOFpaHHI/IKI/I, ux
CBOMCTBA

ITonsarue MMPpaBUJIBHOI'O MHOTOTpaHHHKaA. CaolicTBa IMpaBHUJIbHBIX MHOTOTPaHHHUKOB

Tema 7.9
Hunuuap, ero cocTapisOIINE.
Cedenue nuaMHIpa

Conepxanue yq4eOHOro MaTeprasia

Hunuuap u ero sneMenThl. CedeHune MuInHpa (mapajuieIbHOe OCHOBAaHHUIO U OCH).
Pa3BepTka nmimHapa

Tema 7.10
Konyc, ero cocrasisroniue.
Ceuenue KoHyca

Komnyc u ero snementsl. CeueHue KoHyca (MapajiiebHOe OCHOBAHUIO U MPOXOJISIEe Yyepes
BEpILMHY), KOHUYECKHe ceueHus. Pa3BepTka nunuHapa

Tema 7.11
VYceuennslii konyc. CeueHune
YCEUEHHOT0 KOHyca

CopepxaHrie yaeOHOT0 MaTepuana

VYceuennslil konyc. Ero obpa3sytomast u Beicota. CedeHne yceueHHOro KoHyca

Tema 7.12

Coneprkannie yueOHOT0 MaTepuaa

IIK 1.1, IIK 2.5,
I1K 3.4, I1K 3.5,
IIK 3.6
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[ap u cepa, ux ceueHust

[Tap u cepa. Bzanmuoe pacnonoxenue cepsl u miockoct. CedeHue mapa, cepsl

Tema 7.13
IToustue 06 00BEME TENA.
OtHolreHre 00bEMOB IMOAOOHBIX

Coneprkanrie yueOHOT0O MaTepuaa

[Tonsitre 06 o6beMme Tena. O6beM Kyba U MPSAMOYTOJILHOTO Mapaienenuneaa. Oobem
OpU3MBbI ¥ UTHHIpa. OTHOIIEHHE 00bEMOB MOA00HBIX Tel. ['€OMETPUUECKHIA CMBICI

Tel onpeAenuTeNs 3-ro nopsyika 4
Tema 7.14 Copneprkanue y4eOHOro Marepraa
OOBembl ¥ 10U O6wembl upamu bl U KoHyca. O6bvem mapa. [1nomnaam noBepxHoCcTe Tern 2
MOBEPXHOCTEH Tel
Ilpakmuueckoe 3anamue Ne 19
[Tnomany noBepxHOCTE MHOTOTPAHHUKOB U TEJI BpallleHUs
Ilpakmuueckoe 3anamue Ne 20
O06beMbl MHOTOIPAHHUKOB U TeJl BpallleHus 4
Tema 7.16 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue TPUKJIATHOTO
I'eomeTpuueckrue KOMOMHAIIUM HA | MOIYJIsA)
MPaKTUKE Ilpakmuueckoe 3anamue Ne 21, 22
Hcnonp3oBaHne KOMOMHAIIMNA MHOTOTPAHHUKOB U TEJI BPAIlIEHUs B TPAKTUKO-
OPUEHTUPOBOYHBIX 3aJja4ax 4
Tema 7.17 Cojepkanne ydeOHOro Marepuana
Pemenue 3anauy. Muororpanuuku | OObeMbI M TUIOMIAJHM TOBEPXHOCTH MHOTOI'PAHHUKOB U TEJ BPAIICHUS
U Teja BpalleHus Koumponvnas paboma Ne 6 2
Pa3nea 8. IlepBooOpasnas 14
(yHKUMH, ee TPUMeHEHH e
Tema 8.1 CopepxaHue yueOHOro MaTepuaa
[TepBooOpazHast pyHKIUN. 3amaya 0 BOCCTAHOBIIGHUM 3aKOHA JBUKEHUS TTO U3BECTHOM cKopocTu. [lonsTre
[IpaBuna HaXOXKAEHUS UHTErpupoBanus. O3HaKOMIIEHHE C MOHATHEM MHTErpaia i nepBooOpa3Hoi U ee
epBOOOpa3HBIX MIPOU3BOIHOM, BHIYUCIICHHE MIEPBOOOpa3HOM iy1st JaHHOUM QyHkimu. Tabnuna hopmyn s OK 01, OK 02,
HaXO0KJIeHHs IepBo0Opa3HbIX. M3yueHue npasuiia BBIYMCICHUS IEPBOOOPA3HOM 2 OK 03, OK 04,
Tema 8.2 Coneprkanne ydeOHOro MaTeprana OK 05, OK 06,
[Imomane KpUBOIMHEHHOU 3agauu, IPUBOIAIIME K TOHATHIO ONIPEACIICHHOTO MHTETpaja — O BRIYMCICHUH TIIOIIAIN OK 07
Tpanenuu. Popmyna HeroToHa- KPUBOJIMHENHOW TpaIelnu, O IEPEMEIEHUH TOUKH. [loHsATHE ONpeIeIeHHOro HHTErpaa. IIK 1.1, IIK 2.5,
JleiiOHuna ['eomeTprueckuii 1 GU3NUECKHUI CMBICI onpeaeneHHoro nurerpaia. @opmyna Herorona- I1K 3.4, 1K 3.5,
JleitOauna 2 IIK 3.6
Tema 8.3 Coneprkanne ydeOHOro MaTeprana
Heonpenenennslii n [TonsiTHe HEONPEEIIEHHOTO UHTETpaJIa
ONPEJIETICHHBIN HHTETPAJIbI 2
Tema 8.4 ConeprkaHue yueOHOro MaTepuaa
[TonsiTre 06 onpeaenIeHHOM ["'eomeTpryecKuil CMBICI ONPEIETICHHOT0 MHTErpaa 2
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MHTErpajle KaK Iiomanm
KPHUBOJIMHEWHOH Tpanenun

Tema 8.5
OnpeneneHHblid HHTErPall B
HKUZHU

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEeP:KaAHUE (COePKAHUE TPUKIIATHOTO
MOJTYJIS)

I'eomeTrpuueckuii cmbich onpeneneHHoro naterpaia. ®opmyna Herotona-JleitOnuma.
Pemenue 3a1a4 Ha MpUMEHEHNUE UHTETpalia JJisi BBIYUCICHUS (PU3NYECKUX BEJIUUMH U
TJIOIIAIe 1

Ilpakmuueckoe 3anamue Ne 23, 24

OnpeieneHHbI UHTErpaJl IPU PEIICHUH NPUKIAAHBIX 3a/1a4 4
Tema 8.6 Copneprkanue y4eOHOro Marepuraa
Pemenue 3anau. IlepBooOpasnas | [lepooOpasnast pymkimu. [TpaBuia HaxokaeHHs IepBo0Opa3HbIX. Ee mpumenenue
(QyHKIUH, €€ IPUMEHEHUE Konumponvnasa paboma Ne 7 2
Paznen 9. 14 OK 01, OK 02,
Crenenu u kopuu. CrenenHas OK 03, OK 04,
pynknus OK 05, OK 07
Tema 9.1 CopepxaHue yueOHOro Marepuaia K 1.1, IIK 2.5,
CTePeHHa’I dyHKIHsL, ce [ToHsTHE KOPHS N-0if CTENEHH U3 ICHCTBUTEIBHOTO yKciia. OYHKIUH Y = 2/x ux cpoiicTBa I1K 3.4, TIK 3.5,
CBOHCTBA u rpaduku. CBONCTBA KOPHS N-0l CTEeNeHU 2 TK 3.6
Tema 9.2 Copepxkanne ydeOHOro MaTepuana
ITpeoOpa3oBaHue BBIPAKEHUH C [TpeoOpa3oBaHue UPPALTMOHANBHBIX BBIPAKEHHH
KOPHSIMH N-O CTENEeHU 2
Tema 9.3 ConeprkaHue yueOHOro MaTepuasa
CBoiicTBa CTENEHU C [ToHsTHE cTeneHH ¢ I0OBIM pallMOHAIbHBIM NOKa3aTeneM. CTeneHHble QYHKINU, UX
panMoHaAIBHBIM U CBOWCTBA U TpapuKu
JEHCTBUTEIBHBIM MTOKA3aTEISIMU 2
Tema 9.4 Copeprkanne y4eOHOro Matepurana
Pemenne nppannoHalbHbBIX PaBHOCHIIBHOCTD MPpaIlMOHATIBHBIX YPAaBHEHHH U HEPaBEHCTB. MeTOIbl UX PELICHHUS.
YPAaBHEHUH U HEPABEHCTB Pemenne nppanyoHaIbHBIX YPABHEHU U HEPABEHCTB 4

Ilpakmuueckoe 3anamue Ne 25

Pemenne nppanyioHaIbHBIX YPABHEHUN U HEPABEHCTB 2
Tema 9.5 Coneprkanue yueOHOro MaTepuasa
Crenenu u kopHu. CreneHHas Omnpenenenue crenHol GyHKIUU. Mcronb3oBaHue ee CBOWCTB MPH PEIICHUN YPaBHEHUHN U
byHKIUS HEPaBEHCTB

Koumponvnas paboma Ne 8

2
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Paznea 10. 14
IlokazaTenbHast pyHKIUA
Tema 10.1 CopepxaHne yaeOHOr0o Marepuaa
[TokazarenbHas pyHKIMS, ee CremneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENBHBIM MOKa3aTeneM. OnpeaeneHue noka3areabHoMl
CBOICTBa ¢yHKIMH, ee CBOMCTBA U TpaduK. 3HAKOMCTBO C IPUMEHEHUEM MTOKa3aTeNbHON (DyHKIINH.
Pemenne nokaszareiabHbIX YpaBHEHHH (PYHKIMOHAIBHO-TPAUUYECKHUM METOI0M 4
Tema 10.2 Coneprkanue yueOHOro MaTepuaa OK 01. OK 02
Pemenue nokazarenbHbIX Pemenuie nmokaszareiabHbIX YpaBHEHH METO/IOM YpaBHUBAHUS MOKa3aTelell, METOA0M OK 03’ OK 0 4’
YpPaBHEHUI U HEPABEHCTB HOBOI MEPEMEHHOH, (PYHKIIMOHAILHO-TpadUIeCKiM MeToI0M. PerieHne moka3aTebHbBIX OK 0 5’ OK 07’
HEpABCHCTE 1K 1.1, TIK 2.5,
Ilpakmuueckoe 3anamue Ne 26, 27 TIK 3.4. TIK 3.5
Perennie nmokaszareiabHbIX YpaBHEHHI U HEPABEHCTB 4 HI& 36 -
Tema 10.3 Copepxkanue y4eOHOro Marepuana '
CucreMbl OKa3aTeIbHbIX Pemenue cucreM noka3aTenbHbIX YpaBHEHUN
YPaBHEHUH 4
Tema 10.4 Copepxkanue y4eOHOro Marepuana
Pemenue 3anay. [lokasarenpHas | PemieHue moka3aTeNbHBIX YPaBHEHUN METOJIOM YpaBHUBAHHUS OKa3aTeeii © METOI0M
byHKIUS BBEJICHUSI HOBOM NIEPEMEHHOM. Penienre nokazareibHbIX HEPABEHCTB
Konmponvnas paboma No 9 2
Pa3nea 11. Jlorapugmbi. 26
Jlorapudmunyeckasn
byHkuus
Tema 11.1 CopepxaHue yaeOHOTo MaTepuana
Jlorapudm uuncna. Jlorapudm yucna. JlecaTuuHbIil 1 HATYpaIBHBINA JTOTApU(MBI, YUCIIO €
JleCATUYHBIN U HAaTypaJIbHBIN
JIOTapU(MBI, YHCIIO € 4 OK 01, OK 02,
Tema 11.2 CopepxaHue yaeOHOT0o MaTepuana OK 03, OK 04,
CsoiicTBa sorapupmoB. CsoticTBa norapupmos. Oneparus J1orapupMupoOBaHus. OK 05, OK 07
Onepanys J0rapupMUpPOBAHUS 4 IIK 1.1, IIK 2.5,
Tema 11.3 CopepxaHue yaueOHOro Marepuaa IIK 3.4, TIK 3.5,
Jlorapudmuueckas Gynkuus, ee | Jlorapudmudeckas pyHKIUS U €€ CBOWCTBA 2 IIK 3.6
CBOMCTBA
Tema 11.4 Copneprkanne ydeOHOro MaTeprana
Pemenue norapupmMudeckux [Tonsartue norapupmudeckoro ypaBHeHus. Oneparus moTeHIUpoBaHus. Tpr OCHOBHBIX
YpaBHEHUI U HEPABEHCTB METO/Ia peLIeHHs] TOTapu(PMUUECKUX ypaBHEHUI: QyHKIIMOHAIbHO-TpapUuecKuii, METO
NOTEHIIMPOBAHUS, METO]I BBEIEHUS] HOBOM nepeMeHHOH. Jlorapudmuueckiue HepaBeHCTBa 6
Ilpakmuueckoe 3anamue Ne 28 2
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Pemienue norapuMuieckux ypaBHEHHI U HEPAaBEHCTB

Tema 11.5 Copneprkanne y4eOHOro MaTepraa
Cuctemsl norapupMIUIECKUX ANTOPUTM pEILICHUs CUCTEMBI YpaBHEHH. PaBHOCHIIBHOCTD JIoTapu()MUYECKUX YpaBHEHHI
ypaBHEHHI Y HEPaBEHCTB 2
Tema 11.6 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/iep:KaHue (Co/lepsKaHue MPUKIATHOTO
Jlorapudmsl B ipupoe u MO/1YJIfA)
TEXHHUKE Ilpakmuueckoe 3anamue Ne 29, 30
[Tpumenenue norapugma. Jlorapubmuyeckas cnupaib B npupoje. Ee maremarnyeckue
CBOMCTBA 4
Tema 11.7 Copneprkanue y4eOHOro Matepraia
Pemenus 3amaq. Jlorapugmer. Jlorapudmuueckas Gynkius. Penenne npocreiimmx gorapuMHIECKUX ypaBHEHUH
Jlorapupmuueckas GyHKIMA Konmponvnas paboma Ne 10 2
Pasznea 12. 10
MHo:xecTBa. JJ1eMeHThI TEOPUH
rpados
Tema 12.1 Copepxkanue ydeOHOro Marepuana
MHosxecTBa [Tonsitue MuoxxectBa. [lonMuoskectBo. Onepanuy ¢ MHOKECTBAMU 2
Tema 12.2 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAepPKaHUE NIPUKJIATHOIO OK 01. OK 02
Onepanuu ¢ MHOXKECTBaMHU MOYJIs1) OK 03, OK 04,
Ilpakmuueckoe 3anamue No 31
Onepatyst ¢ MHOKecTBaMU. Perienne npukiagHbIx 3a1a4 2 OK 05, OK 07
IK 1.1, I[IK 2.5,
Tema 12.3 Copepkanne y4eOHOro Marepuana
" IIK 3.4, TIK 3.5,
I'pader [Tonsitue rpada. Cs3HbIM rpad, nepeBo, HUKI rpad Ha IIOCKOCTH 2 TIK 3.6
Ilpakmuueckan paboma Ne 32
Crnoco6nl 3a1anus rpadoB. 2
Tema 12.4 CopepxaHue yaeOHOTo MaTepuana
Pemrenue 3agau. MHOKecCTBA. Oneparus ¢ MHOKecTBaMU. OTMCcaHne PeaTbHBIX CUTYAIHI C TTOMOIIBI0 MHOXKECTB.
I'padsl 1 X npruMeHeHne [Tpumenenue rpadoB K pelIeHHIo 3a/1a4
Konmponvnas paboma Ne 11 2
Paznea 13. 24
DJIeMEeHTbl KOMOUHATOPUKH, OK 01, OK 02,
CTATHUCTUKHU U TEOPHUH OK 03, OK 04,
BePOSITHOCTEH OK 05, OK 07
Tema 13.1 CopepxaHue yueOHOro Marepuaa 4 K 1.1, TIK 2.5,
OCHOBHBIE OHATHUS I[TepecTaHOBKH, pa3MEIEHHsI, COUETaHHS. IIK 3.4, TIK 3.5,
KOMOWHATOPUKH IIK 3.6
Tema 13.2 CopepxaHre yaeOHOT0o MaTrepuana 4
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Co0bITHE, BEPOSITHOCTH COOBITHSI.
CrnoxeHue 1 yMHOXEHHE
BEPOATHOCTEM

CoBMecTHBIE M1 HECOBMECTHBIE COOBITHSI. TeopeMbl 0 BEPOSATHOCTH CYMMBI COOBITHIA.
VYcioBHast BEpOATHOCTH. 3aBHCUMBIE M HE3aBUCUMBIE COOBITHS. TeopeMbl BEpOSTHOCTH
HPOU3BEJICHUS COOBITHI.

Tema 13.3
BepositHOCTE B
npodeccuoHaNbHBIX 3a7auax

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAePKaAHME (CONEPKAHUE TPUKJIIATHOTO
MOTYJIs1)

OTtHocuTeNbHAS YaCTOTa COOBITHS, CBOICTBO €€ YCTOMUNBOCTH. CTaTUCTHYECKOE
onpejieraeHue BepossTHOCTU. OLieHKa BEPOSATHOCTU COOBITHUS

Ilpakmuueckoe 3anamue Ne 33, 34

BeposiTHOCTB B TpohecCHOHANIBHBIX 3a/1a9ax 4
Tema 13.4 Cogneprkanue ydeOHOro MaTepuasa 4
JluckperHas ciaydanHas Bunel cinyyaiinpix BenuuuH. OnpeneneHue TMCKPEeTHON Cly4aiiHOM BeJIMYMHBI. 3aKOH
BEJIMYMHA, 3aKOH €¢ pacnpezeneHus: AMCKPETHOM ciy4yaiiHoi BennuuHbl. Ee uncioBbie XapakTepUCTUKH
pacnpezeneHus
Tema 13.5 CopepxaHue yaueOHOro Marepuana 2
3aiayu MaTeMaTU4ecKon Bapuanuonssiii paa. [lonuron yactot u ructorpamma. CTaTUCTHUECKUE XapaKTEPUCTUKU
CTaTUCTUKH psifa HaOJII01aeMBIX JAHHBIX
Komb6unnpoBanHoe 3aHsaTue
Tema 13.6 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue TPUKJIATHOTO
Cocrasnenne Ta0IuI U MOYJIs1)
yarpamMm Ha MpaKkTUKe [TepBuunas oOpaboTKa cTaTUCTUYECKUX JaHHBIX. ['paduueckoe ux npeacTaBieHue.
Haxo’xJieHne CpeIHUX XapaKTepUCTHK, HAOII0AaeMBbIX TaHHBIX
Ilpakmuueckoe 3anamue Ne 35, 36
CocrapieHnue TaOIUI U JUarpaMM Ipu pelIeHuH NPUKIAJHbIX 33124 4
Tema 13.7 Copepkanne y4eOHOro Marepuana
Pemenue 3ana4. Dy1eMeHTHI OnemeHThl KoMOMHaTOpUKU. CoOBITHE, BEPOATHOCTH COObITHA. C0KEHNE U YMHOXKEHHUE
KOMOMHATOPUKH, CTATUCTUKU U BEPOSITHOCTEN 2
TEOPHUH BEPOATHOCTEN Koumponvnas paboma Ne 12
Paznea 14. 20
YpaBHeHHsI H HEPABEHCTBA
Tema 14.1 CopepxaHre yaeOHOT0 MaTepuana 2 OK 01. OK 02
PaBHOCHIIBHOCTE ypaBHEHUN U PaBHOCHIIBHOCTE ypaBHEHUH U HEpaBeHCTB. OnpeneneHns. OCHOBHBIE TEOPEMBI OK 03’ OK 0 4’
HEPABEHCTB. PaBHOCHJIBHBIX ITEpEeX0ax B ypaBHEHUAX U HepaBeHCTBaX. OOIIMe METO/ bl PELICHUs OK 05’ OK 0 6'
OO61ue MeTobl pereHus YpaBHEHHUM: IEPEX0/1 OT paBEHCTBA (PYHKIMH K paBEHCTBY apr'yMEHTOB ISl MOHOTOHHBIX OI,< 07 ’
byHKLIUH, METOJ PasNoAKeHUs Ha MHOMKHUTENH, METO]L BBE/ICHHS HOBOMW NIEPEMEHHO1], K 1.1. TIK 2.5
(G yHKIIMOHATBHO-TpaUIECKUN METOJ K 3. 4’ K 3. 5:
Tewma 14.2 CopepxaHrie yaeOHOT0o MaTepuana 2 HI& 36

I'paduaeckuii MmeToa pereHus

OO01re METO/TBI PEIICHUSI HEPABEHCTB: MEePEX0Ji OT CPaBHEHUS 3HAUYCHUN (DYHKIIHI K
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YPAaBHEHUN, HEPABEHCTB

CpaBHEHHIO 3HAUEHHI apryMEHTOB JJIi MOHOTOHHBIX (DYHKIWH, METOJI HHTEPBAJIOB,
bynkunonanbHO-Tpaduueckuii Meto. ['paduueckuit MeTo1 perieHus: ypaBHEHUH U
HEpaBEHCTB

Tema 14.3 Coneprkanue y4eOHOro MaTepraa 4

VYpaBHEHUSI U HEPABEHCTBA C Omnpenenenne Moaynst. PackpeiTie Moyns o onpenenenuto. [Ipocreiinme ypaBHeHUs U

MOJyJIeM HEpaBEHCTBA ¢ MOAYyJeM. [IpuMeHeHne paBHOCUIIBHBIX MIEPEXO0/I0B B ONPEAEICHHBIX TUIIAX
YpaBHEHMIA U HEPABEHCTB C MOJIYJIEM

Tema 14.4 Copneprkanue y4eOHOro Matepuaa 2

VYpaBHEHUSI U HEPABEHCTBA C 3HaKoMCTBO ¢ napameTpom. [Ipocreiitme ypaBHeHNS U HEPABEHCTBA C TAPaMETPOM

apaMeTpoM

Tema 14.5 IIpogeccnoHaIbLHO-OPHEHTUPOBAHHOE COAEPKaAHUE (COAepPKaHUEe NIPUKJIATHOIO

CocraBneHue u pelieHue MOYJIs1)

npoeCCHOHATIBHBIX 3a/1a4 C IpakTnyeckue 3ansaTus Ne 37, 38, 39

MIOMOILBIO YpaBHEHUH Pemienue TeKCTOBBIX 33ja4 MPO(ECCHOHAIBHOTO COIePKaHMSI 6

Tema 14.6 IIpakTnyeckoe 3ansitue Ne 40

Pemenue 3anau. YpaBHeHus U OO0111e MeTo/Ibl peIIeHUs] YpaBHEHUH. Y PaBHEHUS] U HEPABEHCTBA C MOAYJIEM U C

HEpaBEHCTBA napaMmeTpamu 2
HroroBoe 3anstue. IloBTopeHne n3ydeHHbIX TeM. I1oAroToBKa K 3K3aMeHy 2

Bcero: 300
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3. YcaoBust peaju3zanuu NporpaMmmal 001meo0pa3oBaTeJbHONM JUCHUIIIMHBI

3.1. [las peanu3anuu mMporpaMMsbl JUCHHUIJIMHBI TPEAYCMOTPEHBI CJeAyIolue
crenuaJbHbIe MOMeIeHHsI:

Peanu3arus mporpaMmbl JUCIHUILTAHBI TPEOYeT HATHUINS yueOHOTO KaOuHETa
MaTEMaTHKH.

O6opynoBanue yueOHOro KaOUHETa:

- IOCA/I0YHBIE MECTA MO KOJUYECTBY 00yUYaIOLTUXCS;

- pabodee MecTO MpenoaaBaTelis;

- KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOMIA;

- 3a1aHUS IJT1 KOHTPOJIbHBIX PadoT;

- MpodeCCHOHATBHO OPUEHTHPOBAHHBIC 3aJaHUS;

- MaTepHalIbl SK3aMeHa.

Texnnueckue cpeacTBa 00y4eHus :

- IEPCOHAIBHBIA KOMITBIOTED C JTUIIEH3MOHHBIM IIPOTPAMMHBIM 00€CTICUCHUEM;
- IPOEKTOP € HIKPAHOM.

3.2. UudopmanuonHoe odecnevyenne o0yueHust
3.2.1. OcHOBHBbIE eYaTHbIE U JIEKTPOHHbIE U3TAHUSA

1. AnmumoB II.A. Maremaruka: anredpa 1 Hadajla MAaTEMaTHYECKOT0 aHAJIN3a,
reomeTpud. Anredpa u Hayana MareMaruyeckoro aHanusa 10-11 kmacc. YueOHUK.
bazoBsiii 1 yriyonennsiii yposenb./I1I.A. Anumos, FO.M. Konsrun, M.B. TkaueBa
u 1p. — Mocksa: [Ipocsemenne, 2021.-463c.

2. Aranacan JI.C. Maremaruka: anrebpa W Hayajga MaTeMaTHYECKOTO
aHanusa, reomerpus. 'eomerpus.10-11 kiacc. YueOnuk. ba3zoBslii 1 yriiyOJieHHbBIN
ypoBens/ JI.C. Artanacsu, B.®. Byry3os, C.b. Kamomiier u nap. — Mocksa:
[Ipocsemienne, 2021.-287c.

JlonoJIHUTEeIbHAS yueOHAasl JJuTepaTypa:
1. boromono H.B. Maremartuka. Anrebpa u Hauvana aHanm3a. ba3oBbrit
ypoBeHb: 10—I11 xmaccel: y4eOHMK g CpeaHero oOmiero oOpa3oBaHus/

H.B. boromomnoB. -  MockBa:  MzmarensctBo  FOpaiit, 2023.-  24lc. -
(O6meobpazoparenpubiii  1mukid). -  ISBN 978-5-534-16084-0. - Tekcr:
AIEKTPOHHBII// Oo6pazoBaTenbHas maTgopma FOpaiit - URL:

https://urait.ru/bcode/530391

2. 'yceB B.A. Maremaruka. ['eomerpusi. ba3zoBslii ypoBenb: 10-11 knacchst:
yueOHUK sl cpenHero oo6Omiero oOpaszoBanus/ B.A.T'yceB, W.b. Koxyxos,
A.A. Ilpokodres. - 2-e¢ uza., ucnp. u jgom. - MockBa: MzgarenscTtBo HOpaiir,
2023. - 281c.- (OO6meobOpa3oBarenpHblid muki). - ISBN 978-5-534-16085-7. -
Texcr: snexrponHsiii// ObpazoBatenbHas miarpopma HOpait [caiT]. - URL:
https://urait.ru/bcode/530392

34


https://urait.ru/bcode/530391
https://urait.ru/bcode/530392

4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOM

JTUCIHHUILINHBI

KOHTpOJII) H OLOCHKA pC3yJIbTAaTOB OCBOCHHA 06Hl€06paBOBaTCHBHOﬁ JUCIHITINHBI

PaCKPBIBAOTCA

yepes

AUCHTUILIIMHAPHBIC

pE3yNbTaTHI,

HaIIpaBJICHHBIC  Ha

dbopmupoBaHre OOHIMX M MPO(PECCHOHANBHBIX KOMIIETEHIIMH MO paszienaM Hu
TeMaM cojiep>KaHus yueOHOro MaTepuana.

O6mas/ Paznen/Tema Tum oLeHOYHBIX
npodeccuoHabHas MEPOTPHUATHIA
KOMIICTEHIIMS
OK 01. Beibupats P1, Temsr 1.1, 1.2, 1.3 IT-0/c, TectupoBanue

CIocoObI peleHus 3a1a4

npodeccuoHanbHOM
JeSTeTbHOCTH
MPUMEHUTEIHHO K

Pa3INIHBIM KOHTCKCTaM.

14,1516

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

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Tems1 4.1,4.2,43,4.4,4.5,
4.6,4.7I1-o0/c, 4.8,4.9,4.10,4.11
P 5, Temsr 5.1, 5.2 IT-o/c

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

P7,Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,11-0/c, 7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15, 7.16 TI-o/c,
7.17

P8, 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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2,11.3,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2 TT-0/c, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3 I1-o/c,
13.4,13.5, 13.6 [T-o/c

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5, I1-o/c, 14.6

VYerHbli onpoc
MaremaTudecKuii JUKTaAHT
NunuBunyanbHas
CcaMOCTOsITEeNIbHAs paboTa
IIpencraBnenue
pPEe3yIbTaTOB MPAKTUUECKUX
pabor

3ammuTa TBOPUYECKUX paboT
3ammTa UHAUBUIYaTIbHBIX
MPOEKTOB

KonrponsHas pabora
Breimonnenue
DK3aMEHAIIMOHHBIX 3aJaHNi

OK 02. Hcnonbe3oBaTh
COBPEMEHHBIE  CpeJICTBa
MOMCKa, aHaJIM3a u
UHTEPIIPETAIUN
uH(popMalun "
uH(pOpPMaIMOHHBIE
TEXHOJIOTUH TSt
BBITIOJTHEHUS 3a/aq
podeCCHOHATBEHON
NeSITETbHOCTH.

P 1, Temsr 1.1, 1.2, 1.3 IT-o/c,
1.4,15,1.6

P2, Temsr2.1,2.2,2.3,2.4,2.5TI-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Temb14.1,4.2,4.3,44,4.5,
4.6,4.711-o0/c,4.8,4.9,4.10,4.11
P 5, Temsr 5.1, 5.2 IT-o/c

P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6
IT-o/c, 6.7, 6.8, 6.9, 6.10 I1-o/c,
6.11

P7,Temw 7.1,7.2,7.3,74,7.5,
7.6,7.7,11-0/c, 7.8,7.9, 7.10, 7.11,
7.12,7.13, 7.14, 7.15, 7.16 I1-o/c,

TectupoBanue

YcTHBIN onpoc
MaremaTndecKkuii TUKTAHT
NunuBunyanbHas
camocrosiTelbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
pabot

3ammuTa TBOPUYECKUX pabOT
3amuTa UHAUBUAYaTbHBIX
MPOEKTOB

KonrponsHas pabora
Brimonaenne
9K3aMEHAIIMOHHBIX 3aJIaHUM
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7.17

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

P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3,10.4
P11, Temsr 11.1,11.2,11.3,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2 T1-0/c, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5, 13.6 IT-o/c

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5, I1-o/c, 14.6

OK 03. Ilnanuposats u
pEaT30BBIBATH
coOCTBEHHOE
npoeCCUOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
PEANPUHIMATEIbCKYIO
JESITEIILHOCTh B
npogeCCUuOHATBHON
chepe, UCTIOJIB30BATH
3HaHUS 110 (PUHAHCOBOM
IPaMOTHOCTH B PA3JIMYHBIX
JKU3HEHHBIX CUTYaIlHsX.

P 1, Temsr 1.1, 1.2, 1.3 IT-o/c,
14,1516

P2, Tems1 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4
P4, Temb14.1,4.2,4.3,44,4.5,
4.6,4.711-0/c,4.8,4.9,4.10,4.11
P 5, Temnr 5.1, 5.2 IT-o/c

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

P7, Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,11-0/c,7.8,7.9,7.10, 7.11,
7.12,7.13,7.14, 7.15, 7.16 I1-o/c,
7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-
o/c, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temer 11.1,11.2, 11.3,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2 IT-0/c, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3 I1-o/c,
13.4, 13.5, 13.6 IT-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5, I1-o/c, 14.6

TectupoBanue

YcTHBIN onpoc
MaremaTuyecKui JUKTaHT
NunuBuayanbHas
camocTosiTelbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
pabor

3amuTa TBOPUYECKUX padoT
3ammTa UHIUBUAYaIbHBIX
MPOEKTOB

KonTponbnas pabota
Brinosinenue
AK3aMEHALMOHHBIX 3a/IaHUN

OK 04. DddexTuBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJJIEKTUBE H
KOMaHJIe.

P 1, Temsr 1.1, 1.2, 1.3 IT-o/c,
14,1516

P2, Temsr 2.1,2.2,2.3,2.4,2.5TI-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Tempi 4.1,4.2,4.3,4.4,4.5,
4.6,4.7I1-0/c,4.8,4.9,4.10,4.11
P 5, Temsl 5.1, 5.2 IT-o/c

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5, 6.6
IT-o/c, 6.7, 6.8, 6.9, 6.10 IT-o/c,
6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,

TectupoBanue

YcTHBII onpoc
MaremaTudecKkuii JUKTAHT
NunuBunyanbHas
camocTosTelnbHas paboTa
[IpencraBnenue
PEe3yIbTAaTOB MPAKTUUECKUX
pabor

3amuTa TBOPUYECKHX padoT
3anmTa HHAUBUYyJIbHBIX
MIPOEKTOB

KontponbHas padota
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7.6,7.7,11-0/c, 7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14, 7.15, 7.16 I1-o/c,
7.17

P8, 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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temnr 12.1, 12.2 IT-o/c, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c,
13.4,13.5, 13.6 [T-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5, I1-o/c, 14.6

Brimonnenune
3K3aMEHAILIMOHHBIX 3aJaHuN

OK 05. OcymecTBisaTh
YCTHYI0O ¥ THCBMEHHYIO
KOMMYHUKAITHIO Ha
rOCYIapCTBEHHOM  SI3bIKE
Poccuiickoit @enepanuu ¢
y4eToM 0COOEHHOCTEH
COLIMAJILHOTO "
KYJIBTYPHOTO KOHTEKCTA.

P 1, Tems 1.1, 1.2, 1.3 IT-o/c,
14,1516

P2, Tems1 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4
P4, Temn14.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c, 4.8,4.9,4.10,4.11
P 5, Temnr 5.1, 5.2 IT-o/c

P 6, Temnl 6.1, 6.2, 6.3,6.4, 6.5, 6.6
IT-o/c, 6.7, 6.8, 6.9, 6.10 I1-o/c,
6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.711-0/c,7.8,7.9,7.10, 7.11,
7.12,7.13,7.14,7.15, 7.16 TlI-o/c,
7.17

P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5 I1-
o/c, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2,11.3,11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2 TT-o/c, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5, 13.6 IT-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

TectupoBanue

YcTHbIM onpoc
MaTteMaTU4eCKU JUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
pabor

3amuTa TBOPUYECKHUX padoT
3ammTa UHAUBUAYaJIbHbIX
MPOEKTOB

KonTponbnas pabota
Brimonmaenue
SK3aMCHAIIMOHHEIX 3aJaHuM

OK 06. ITposiBnsTH
TPaKIaHCKO-
NaTPUOTUUYECKYIO
TTO3UILIMIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaTULIMOHHBIX
00I111eYeTOBEYECKUX
IIGHHOCTEH, B TOM YHCIIC C
Y4€TOM TapMOHHU3AIUN

P 1, Temsr 1.1, 1.2, 1.3 IT-o/c,
14,1516

P 6, Temnr 6.1, 6.2, 6.3,6.4,6.5, 6.6
IT-o/c, 6.7, 6.8, 6.9, 6.10 IT-o/c,
6.11
P7,Temsr7.1,7.2,7.3,7.4,7.5,
7.6,7.7,11-0/c, 7.8, 7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15, 7.16 I1-o/c,
7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TectupoBanue

YcTHBII onpoc
MaremaTudecKkuii JUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue
PEe3yIbTATOB MPAKTUUECKUX
pabor

3amuTa TBOPUYECKHUX padoT
3anmTa MHIUBUYyJIbHBIX
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MEKHAIIMOHATLHBIX U P 14, Temur 14.1, 14.2, 14.3, 14 .4, MPOEKTOB
MEKPETUTUO3HBIX 14.5 IT-o/c, 14.6 KonTponbras pabora
OTHONIECHUI, TPUMEHSTh Brimonnenue

CTaH/IapPTHI AK3aMEHAIIMOHHBIX 3a/IaHUM
AHTUKOPPYIMIIMOHHOTO

MTOBEICHUS.

OK 07. CogmeiicTBOBaTH P1, Temsr 1.1, 1.2, 1.3 IT-0/c, TectupoBanue
COXpaHEHHUIO 1.4,15,1.6 VYerHblit onpoc
OKpY>Kalolleu cpeibl, P2, Temn1 2.1,2.2,2.3,2.4,2.511- | MareMaTU4eCKUH TUKTAHT
pecypcocOepeReHHIO, o/c, 2.6 NuauBuayanbHas
MIPUMEHATH 3HAHUS 00 P 3, Temsr 3.1, 3.2, 3.3. I1-0/c, 3.4 CaMOCTOsITEeNIbHAs paboTa
W3MEHEHHMH KJIUMaTa, P4, Temr14.1,4.2,4.3,4.4,4.5, [IpencraBnenue

npuHIUIE OepexumBoro | 4.6, 4.7 [1-o/c, 4.8, 4.9, 4.10, 4.11 PE3yIBTATOB MPAKTUIECKUX
MIPOU3BO/ICTBA, P 5, Temsr 5.1, 5.2 I1-o/c pabot

3¢ peKTUBHO EHCTBOBATH
B YPE3BBIYANHBIX
CUTYallUsX.

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

P7,Temb1 7.1,7.2,7.3,74,7.5,
7.6, 7.71II-0/c,7.8,7.9, 7.10,7.11,
7.12,7.13, 7.14, 7.15, 7.16 I1-o/c,
7.17

P8, 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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2 TT-0/c, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3 I1-o/c,
13.4, 13.5, 13.6 IT-o/c

P 14, Temsur 14.1, 14.2, 14.3, 14 .4,
14.5T1I-o/c, 14.6

3ammuTa TBOPUYECKUX paboT
3ammTa UHAUBUIYaTIbHBIX
MPOEKTOB

KonrponsHas pabora
Breimonnenue
JK3aMEHAIIMOHHBIX 3aJaHuN

IIK 1.1 Beimonusats
OCHOBHBIE BHJIbI pabOT MO
MIPOEKTUPOBAHUIO
AIIEKTPOCHAOKEHUS
AIEKTPOTEXHUYECKOTO U
ANEKTPOTEXHOJIOTMYECKOTO
00opyToBaHUs.

P 1, Temsr 1.2, 1.4 I1-0/c 1.3

P 2, Temsl 2.2, 2.3, I1-0/c 2.5

P 3, Temsr 3.2. I1-o0/c 3.3

P4, Temr1 4.1, 4.2, 4.3, 4.8 IT-o/c
4.7

TecTtupoBanue

YeTHBIN onpoc
MaremaTndecKkuii TUKTAHT
NunuBunyanbHas
camocTosiTelbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
pabot

3ammuTa TBOPUYECKUX pabOT
3ammTa UHAUBUAYATbHBIX
MPOEKTOB

KonTponbnas pabota
Bremoaaenme
9K3aMEHAIIMOHHBIX 3aJaHUI

[1K 2.5 Pa3zpabarbiBaTh 1
opopMIIATH
TEXHOJIOTHYECKYIO U
OTUYETHYIO JOKYMEHTALUIO.

P 1, Temsr 1.1, 1.2, 1.3 IT-0/c,
1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

TectupoBanue

VYcerHbl onpoc
MareMaTH4ecKuil TUKTaHT
NunuBunyansHas
CaMOCTOSITeNIbHAs paboTa
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P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c, 4.8,4.9,4.10,4.11
P 5, Temnr 5.1, 5.2 IT-o/c

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

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,11-0/c, 7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14, 7.15, 7.16 I1-o/c,
7.17

P8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5 I1-
o/c, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2 IT-0/c, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3 I[T-o/c,
13.4, 13.5, 13.6 IT-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14 4,
14.5, I1-o/c, 14.6

[IpencraBnenue
Pe3yIbTaTOB MPAKTHYECKHX
pabor

3amuTa TBOPUYECKUX padoT
3amuTa UHAUBU Y aTbHBIX
IIPOCKTOB

KounTponbhas pabota
Brinosinenue
HK3aMEHALIMOHHBIX 3a/1aHUI

IIK 2 4.
BzamMmopneiicTBOBaTh CO
CIIEIIMATUCTAMH CMEKHOTO
npoduis npu pa3paboTke
METOJIOB, CPEJICTB U
TGXHOJ'IOFI/II\/'I HpI/IMeHeHI/ISI
00BEKTOB
npodecCHOHAIbHON
JIeITEIIbHOCTH.

P1, Temsr 1.2, 1.4,1.6 IT-o/c 1.3

P11, Temsr 11.3 IT-o/c 11.6

P 12, Temnr 12.1, 12.3 IT-o/c 12.2
P 13, Temsr 13.2, 13.4 IT-o/c 13.3,
13.6

P 14, Temsr 14.1 I1-o/c 14.5

TectupoBanue

VYerHbll onpoc
MaremaTudecKkuii JUKTAHT
NunuBunyanbHas
camocTosTeNnbHas paboTa
IIpencraBnenue
pPEe3yIbTAaTOB MPAKTUUECKUX
pabor

3amuTa TBOpUYECKHX paboT
3amuTa UHAUBUIYaTbHBIX
MIPOEKTOB

KonTponbhas padbota
Breimonnenue
SK3aMCHAIIMOHHEIX 3aJaHNui

[1K 3.4 OuenuBarb
3aTpaThl HA BBHITIOJTHEHUE
paboT Mo PEMOHTY
YCTPOWCTB
AIIEKTPOCHAOKECHHSI.

P1, Temsr 1.2, 1.4,1.6 IT-o/c 1.3

P 3, Temsr 3.1 IT-o/c 3.3

P 8, Tems! 8.2 I1-o/c 8.5

P12, Temsr 12.1, 12.3 IT-o0/c 12.2
P 13, Temnr 13.2, 13.4 IT-o/c 13.3,
13.6

TectupoBanue

YcTHBII onpoc
MaremaTudecKkuii JUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue
PEe3yIbTAaTOB MPAKTUUECKUX
pabot

3amuTa TBOPUYECKHUX padoT
3ammuTa UHAUBUTYaTbHBIX
MIPOEKTOB

KontponbHas padota
Bremonnenue
9K3aMEHAIIMOHHBIX 3aJaHuH

[1K 3.5 Brimoaaars
MIPOBEPKY U aHAJIN3

P 1, Temsr 1.1, 1.2, 1.3 IT-o/c,
1.4,15,1.6

TectupoBanue
VYcTHBINM onpoc
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COCTOSIHMSI YCTPOMCTB U
pUOOPOB, UCTIOJIB3yEMbIX
IIPY PEMOHTE U HAJIAJKE
000py0BaHUS.

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-o0/c,4.8,4.9,4.10,4.11
P 5, Temsr 5.1, 5.2 IT-o/c

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

P7,Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,11-0/c, 7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14, 7.15, 7.16 I1-o/c,
7.17

P8, 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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2 IT-0/c, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5, 13.6 IT-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5, IT-o/c, 14.6

MarteMaTH4ecKuil TUKTaHT
NunuBunyanbHas
CaMOCTOsITEeNIbHAs paboTa
IIpencrasnenue
PE3YIBTATOB MPAKTHICCKUX
pabot

3ammuTa TBOPYECKUX pabOT
3amura UHAUBUIYaTbHBIX
MIPOEKTOB

Konrponsnas padora
Brimonaenue
JK3aMEHAIIMOHHBIX 3aJaHul

1K 3.6 IIpousBoauTh
HACTPOIKY U PETyIUPOBKY
YCTPOMCTB U MpHOOpPOB
JUTSL pEMOHTA
000py1I0BaHUS
AIIEKTPUYECKUX YCTAHOBOK
U CETEH.

P1, Tems 1.1, 1.2, 1.3 IT-0/c,
14,1516

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4
P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6,4.711-o0/c,4.8,4.9,4.10,4.11
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3,
11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temnr 12.1, 12.2 TT-o/c, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5, 13.6 IT-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5, I1-o/c, 14.6

TecTtupoBanue

YeTHBIN onpoc
MaremaTdecKkui TUKTAHT
NunuBunyansHas
camocTosiTelbHas paboTa
IIpencraBnenue
PEe3yIbTATOB MPAKTUIECKUX
pabot

3amuTa TBOPUYECKUX paboT
3ammTa UHAUBUAYaIbHBIX
MIPOEKTOB

KonTponbhas pabora
Brimonnenue
SK3aMEHAIIMOHHEIX 3aIaHUU
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