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Pabouass mporpamma o6meoOpazoBatenpHoi  guctummael - OJ[.07 MaremaTnka
pa3paboTaHa Ha OCHOBaHWUHU (elepalbHOTO TOCYIapCTBEHHOro 00pa30BaTENLHOTO CTaHIApTa
cpenHero mnpodeccuoHanbHOTO oOpa3oBanus 1o crnenuanbHocTH 38.02.01 DOxoHOMHKa u
OyxraiTepckuii yder (1o oTpacisaM), ¢eaepallbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIIbHOTO
CTaHJapTa CPEeIHEro oO0Iero oOpa3oBaHMsI M MPUMEPHOU Mporpammbl 00IIe00pa30BaTEIBHOMI
TUCHUTUTMHBL  JUIS  NPO(QECCHOHABHBIX ~ 00pa3oBaTeIbHBIX  OpPraHU3allMi, C  y4eTOM
HANpaBJICHHOCTH Ha YAOBJICTBOPEHHE NOTPEOHOCTEH pPETHOHAIBHOTO pBIHKA TpyAa W
paboToaartenen.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOUYEH ITPOI'PAMMBI
OBIIEOBPA30OBATEJbHON YYEBHOM JJUCIHUATIIMHBI
0O/1.07 Maremartuka
1.1 MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/ibHOI NMPOrpamMMbl
CIIO:
Oo6meoOpa3oBarenshas gucrumuinHa «OJ[.07 Marematukay SBISETCSl 00s3aTeIbHOU

4acTbi0  00Ie00pa30BAaTENBPHOIO LHMKIA OCHOBHOW  00pa3oBaTeNbHOM  IpOrpaMmsl B

cootBercTBUU ¢ PI'OC mo cnernuansHocTr CIIO 38.02.01 DxoHOMHKA W OyXTalNTepCKHil ydeT
(o oTpacisam).

1.2. Heap u njiaHupyeMblie pe3yJbTaThbl 0CBOCHHS THCIIUIITHHBI:
1.2.1. llean o6meodpazoBaTeIbHOM THCIUIIINHBI
Henp muctummnbl «OJ1.07 Marematuka»: chopMupoBaTh y 0OydalOMIMXCS 3HAHUS U

yYMEHUSI B 00JIaCTH MaTEMAaTUKH, HABBIKM MX NMPUMEHEHUS B MPAKTHYECKON MPOQeCcCHOHATHHOM
JIeSATEIbHOCTH.

1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOEHUsI 00111e00pa30BaTeIbHOI TUCHUILINHBI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHHE AUCIUIUIMHA UMEET MPH (POPMUPOBAHUH U PA3BUTHH.

Koa u

HAMMEHOBANME Inanupyemsle pe3yJabTaThl

(popmupyembIx

KOMIeTe Ui O0mme JucuuIInHapHbIe

OK 01. B vactu Tpy10BOTrO BOCIHUTAHUS: | -BJIaJieTh METOJAaMM J0Ka3aTelbCTB,

BriOupats - TOTOBHOCTb K TPYJly, OCO3HAaHHUE | aITOPUTMAMHM  pELIeHHs  3a/jad;

CTIOCOOBI [EHHOCTH MacTepCTBa, | yMEHUE dbopmynHpoBaTh

peleHus 3a1a4 | TpyJoarooue; OTpeieNIeHus, aKCHOMBI U TEOPEMBI,

npoeCCHOHANBH | -  TOTOBHOCTh K  AKTUBHOMW | IPUMEHSTH uX, TIPOBOJTUTH

Ol IEATENBHOCTH | JESITEIBHOCTH TEXHOJIOTHUECKON U | JOKa3aTeIbHbBIE PACCYKICHUS B XOJI€

NPUMEHUTEIBHO | COLIMATBHOM HalpaBJIEHHOCTH, | peLLICHUs 3a]a4;

K Pa3InIHBIM CIIOCOOHOCTh WHUIMAPOBATh, | -yMETh  ONEPHUPOBATH  TOHSATHIMH:

KOHTEKCTaM TUTAHUPOBATh M CaMOCTOSITENIFHO | CTETIEHb YHCIa, JIorapudM YHUCIa;
BBINOJIHATH TaKylO I€ATEIbHOCTh; | YMEHHE  BBIMOJHATH  BBIYHUCICHUE
- HHTEpeC K pa3Iu4yHbIM cdepaM | 3HAUCHUM u npeoOpa3oBaHUs
npogeccuoHaTbHON BBIDQKEHUII  CO  CTEMEHAMH U
NeSITeNIbHOCTH, norapudmamu, npeoOpa3oBaHus
Osnanenue YHHUBEPCAJIBHBIMH | IPOOHO-PAIIMOHANBHBIX BBIPAXKEHUH;
Y4eOHBIMH MO3HABATEIHHBIMH | -yMETh  ONEPUPOBATH  TOHSATHIMH:
JeUCTBUSAMU: palMoHaJbHBIE,  HMPPALUOHAIbHEIE,
a) 6a30BbIe JJOrMYECKHE JeHCTBUS: | TOKa3aTeIbHbIE, CTETIEHHbIE,
-CaMOCTOSITETIHHO (POPMYIIMPOBATH | JIOTapu(PMUIECKHE,
U aKTyaJu3UpoBaTh MpoOJIeMy, | TPUTOHOMETPUYECKHE YpaBHEHHUS U
paccMaTpuBaTh €€ BCECTOPOHHE; | HEPaBEHCTBA, UX CUCTEMBI;
- YCTaHaBIMBATh CYIICCTBEHHBIH |-yMEThb ONEPHUPOBATH IOHATUSMHU:
NpU3HAK WJIM OCHOBaHUS s | QyHKUUS, HenpepblBHas (QyHKUUSA,
CpaBHEHUsA, KJIacCUPUKAIMK | | TPOU3BOIHAS, nepBooOpa3Hasl,
00001IeHus; OTpeNIeNIeHHBI MHTETpall; yMEHHUe
- OIIPEJEIIATh LEIH ACATEIbHOCTH, | HAXOIUTh IIPOU3BOJIHBIC




3a/1aBaTh MapaMeTpbl U KPUTECPUHU
X JTOCTHKEHMS,

- BBIIBJISITH 3aKOHOMEPHOCTH |
MIPOTHBOPEUUS B
paccMaTpuBaeMBbIX SIBIICHUSIX;

- BHOCUTh  KODPEKTHBHI B
JIEATEIIbHOCTD, OILICHHUBATh
COOTBETCTBHUE PE3YJIHTATOB IIEIISIM,
OIICHUBATh PHUCKU TOCICICTBUI
JEeITEIbHOCTH;

- pa3BHUBAThH
MBIIIIEHHE npu
YKU3HEHHBIX TIPOOIIEM
0) 0a3oBBIE HCCIIEIOBATEIBLCKUE
JICHCTBHS:

- BIAACTh HaBbIKAMU Yy4eOHO-
HCCIEA0BATEIBCKOM U IPOEKTHON

KpeaTUBHOE
pelieHun

JeSATEIbHOCTH, HaBbIKAMHU
pasperieHus mpoodieM;

- BBISABJIISATH IMPUYINHHO-
CIIC/ICTBCHHBIE CBSI3U u
aKTyaJIU3UPOBATH 3aj1a4y,
BbIJIBUT'aTh T'MIIOTE3Yy €€ PCIICHUA,
HAXOIUTh apryMEHTbI TSt
JI0Ka3aTeIbCTBA CBOUX
YTBEPKICHUH, 3aJ1aBaTh

rapaMeTpsl U KpUTEPUH PELICHUS;
- AQHAJIU3UPOBATH IIOJYYCHHBIE B
xone peleHus 3a/1a4mn
pe3yabTaThl, KPUTUYECKU
OLICHUBAaTh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBAaTb M3MEHEHHE B
HOBBIX YCJIIOBUSX;

- yMETb IIEPEHOCUTH 3HAHUA B

[T03HABATEIbHYIO u
MIPaKTUYECKYIO o0nactu
KHU3HEESATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIacTel;
-BBIJIBUTATh HOBBIE HJicH,
npejiaraTh OpUTHHAJIHHBIC
MOAXO/bI U PEIICHHUS;

H CITOCOOHOCTH MX HMCIOJIb30BAHUS
B MO3HABAaTEIbHOM M COIIMAJIbHOM
TIPaKTHKE.

JIP 09, JIP 13
MP 01, MP 07, MP 11

AIIEMEHTApHBIX (QYHKIUH, UCIOIb3YS
CIIPaBOYHbBIC MaTepuabl;
MCCIIEIOBATh B MPOCTEUIINX CIydasx
B (yHKUMM HAa MOHOTOHHOCTbD,
HAXO/UTh HanOoJIbIINe "
HAaUMEHbIINE 3HAuYeHUs (QYHKUUNH;
CTpPOUTH TpapUKH MHOTOUWIEHOB C
UCIIOJIb30BaHUEM anmnapara
MaTeMaTH4eCKOTo aHaIIn3a;
OPUMEHSTh  MPOU3BOJHYIO  TpHU
pemieHnH  3ajad  Ha  JBIDKEHHC;
pelaTh IpakKTUKO-OPUEHTUPOBAHHbIE
3a1a4u Ha HauoOobIINE 51
HAaUMEHbIIINE 3HAYEHUS, Ha
HaXOXJICHHE TIYyTH, CKOPOCTH H
YCKOPEHUS;

-yMeThb ONEpUPOBATH IOHATUSIMU:
paloHagbHas byHKIMS,
nokazarenabHas (pyHKIHS, CTETIeHHAs
byHKIHS, norapudMudecKas
byHKIHS, TPUTOHOMETPHUYECKHE
byHkuy,  oOpaTtHble  (YHKIUY;
yMEHHE CTPOUTH rpaduKu
M3YYECHHBIX (DYHKIIMI, UCIOJIB30BAThH
rpaduKy IpyU U3yYEHUU MPOLIECCOB U
3aBUCUMOCTEH, NpU peIIeHUH 3a/ad
U3 JIpYTUX Y4eOHBIX MPEIMETOB W
3ajjad = U3 peallbHOM  JKU3HU;
BBIpaXaTh (POpPMYyJIaMU 3aBUCHMOCTHU
MEX]y BETUYHMHAMU;

-yMeThb pemaTh TEKCTOBBIC 3a7adu
pa3NMYHBIX TUIOB (B TOM YHCIIE Ha
OPOIEHTHl, JOJMA W 4YacTH, Ha
JBWDKEHUEe,  paboTy,  CTOMMOCTb
TOBApOB M YCIyT, HAJIOTH, 3a/Ia4d U3
o0nacTé ympaBieHHs JIMYHBIMH H
CEMENHBIMU ¢uHaHCcaMn);
COCTaBJIATh BBIPAXKEHUS, YpaBHEHHUS,
HEpaBEHCTBA M WX CHUCTEMBI TIO
YCIOBHIO  3a/aud,  HCCIEN0BaTh
MOJTyYCHHBIC PEIICHUS] W OICHUBATh
MPaBOIN0I00HOCTh PE3yJIbTAaTOB;

-yMETh  ONEPUPOBATH  IMOHSATHIMHU:
cpenHee apudmMeTHdeckoe, MeAHaHa,
HauOoJIbIIIee u HauMECHbIIIECE
3HAUeHWs,  pa3Max, JUCIepCHs,
CTaHIAPTHOE OTKJIOHEHUE YHMCIIOBOTO
Habopa; yMEHUE W3BJIEKATb,
MHTEPIPETHPOBaTh  HMH(OPMALHIO,
MPE/CTAaBICHHYI0O B TaOnuIax, Ha
JIrarpaMmmax, rpadukax,

OTPAXKAIOIYIO CBOMCTBA pPEAbHBIX




MIPOLIECCOB U SBJICHUH; MPEACTABIATH
HH(pOpMAIHIO C TTOMOIIBIO TAOIHI] U
JarpaMM; UCCIIeNIOBATh
CTaTHUCTUYECKHE JlaHHBIEe, B TOM
quciIe ¢ MPUMEHEHUEM IpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

-yMeTh ONEepUPOBATH MOHATUSMHU:
CIy4alHBII  ONBIT M  CIOydailHOe
COOBITHE, BEPOSTHOCTH CIIYy4aifHOTO
COOBITHS; YMEHHE BBIUUCIIATH
BEPOSITHOCTH €  HCIIOJIb30BAaHUEM
rpaduyecKkux METOJ0B; NPUMEHATH
(bopMyNBI CIOXKEHHUS M YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOpHbBIE
bakTel u GOpMYNBI TPH PEUICHUU
3aJa4;  OILIGHUBAaTh  BEPOSITHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4ailHBIMU BEIMYMHAMHU; yMEHUE
MPUBOJUTE TPHUMEPHI  MPOSIBICHUS

3aKOHa 0O0JIBIINX qucell B
MPUPOAHBIX u 00IIIECTBEHHBIX
SIBIICHUSIX

-yMETb OIEpUPOBATH  IOHATUSAMU:
TOYKa, IpsMasi, IUIOCKOCTb, B
MPOCTPAHCTBO, JIBYIPAHHBIM  yroi,
CKpEIINBAIOIINECS IIpsIMBIE,
HapajIeIbHOCTh u
NEPNEHIUKYIAPHOCTh  MNPSAMBIX U
IJIOCKOCTEH, yrojl MEeXIy MpsIMBIMU,
YroJI MEXIY NPSAMON U INIOCKOCTBIO,
yroiu MEX Y IJIOCKOCTSIMH,
paccTosiHuEe OT TOYKH J0 IUIOCKOCTH,
paccTosHue  MEXAYy  NPSMbIMH,
paccTosiHue MEXIy IUIOCKOCTSMY;
YMEHHE HCIOJIb30BaTh NPU pPEIICHUN
3ajjau M3yueHHbIE (aKThl U TEOPEMBbI
IUITAHUMETPUM; YMEHHME OLIEHUBAaTh
pa3Mepbl  O0OBEKTOB  OKPY>KAIOILIETO

MHUpA;

-yM€Tb  ONEPHUPOBATh TMOHATHUIMMU:
MHOT'OI'PaHHHUK, ceueHue
MHOT'OT'PaHHUKA, KyO,
napauleIenuen, MpU3Ma,

nupampia, (¢urypa u MOBEPXHOCTb
BpallleHus, LWJIUHAP, KOHYC, MIap,
cdepa, cedyeHus: (HUTypbl BpalleHMS,
IUIOCKOCTh,  Kacaromasicss  cQepsl,
LWIMH]pA, KOHYCa; IUIOIAIb
MOBEPXHOCTU MUPAMUABI, TMPU3MBL,
KOHyca, LWIMHApa, Ilapa; yMEHHe
n300pakaTb ~ MHOTOTPaHHUKH U
IIOBEPXHOCTU BPALLEHUS, UX CEUECHHUS




OT PYKH, C TOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JEKTPOHHBIX
CPEICTB; YMEHUE  paclio3HaBaTh
CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE

pacrno3HaBaTh MpaBUJIbHBIE
MHOTOTPaHHUKH;

-yMeTh ONEepUPOBATH IOHATUSIMU:
JIBUKCHHEC B MIPOCTPAHCTBE,

moAo0OHbIE (GUTYPBI B MPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIICHHUE TUIOIIAICH
MOBEPXHOCTEH M 00HEMOB MOAOOHBIX
buryp npu peuieHuu 3aaay;

-YMETh BBIYUCIIATh TEOMETPUUICCKUE
BEIIMYUHBI (JJIMHA, YTOJ, ILIOIIA[b,
00beM, IUIOIMIAJb  TOBEPXHOCTH),
UCIIOJIB3YSl U3YYCHHBIE (DOPMYIBI U
METO/IBI;

-yMETh  ONEPUPOBATH  IOHATHUSIMHU:
MPSIMOYTOJIBHAST CHCTEMa KOOPJIMHAT,

KOOP/IMHAThI TOYKH, BEKTOP,
KOOpJMHATBl BEKTOpa, CKAJSPHOE
IIPOM3BE/ICHUE, yroi MEXTY
BEKTOpaMH, cymMma BEKTOPOB,

NPOM3BEACHNE BEKTOpPAa HA YHUCIIO;
HAaXOJUTh C TOMOIIBI0 HM3YyUEHHBIX
dbopMyn  KOOPAWMHATHI  CEPEIUHBI
OTpe3Ka, PacCTOSIHIE MEXIY IBYMS
TOYKAMH;

-yMeTh  BBIOMpATh  MOAXOMASIIUIN
W3YYCHHBIH METOA JUIsl PeIIeHUs

3aJga4u, pacino3HaBaThb
MAaTEMAaTHYCCKUC (baKTBI u
MaTEMAaTHYCCKHUC MOICIHN B

MMPpUPOAHBIX u O6IJ.I€CTB CHHBIX
SABJICHUAX, B HCKYCCTBC, YMCHUC

IIPUBOJIUTH IPUMEPBI
MaTEMaTHYECKHUX OTKPBITHI
Poccuiickoi nu MHUPOBOM

MaTeMaTH4eCKOM HAayKH.

TP 01, ITP 02, ITP 03, ITP 04, ITP 05,
ITP 06, ITP 07, TTP 08, ITP 09, ITP 10,
[P 11, ITP 12, TIP 13, TP 14

OK 02.
Hcnons3oBars
COBpPEMEHHBIC
CpezacTBa IMOUCKa,
aHaIu3a u
UHTEpIpeTaluu
uHpOpMaLnH, 1
MH(POPMAIIMOHHBI
€ TeXHOJIOTUU

B oGOmactu ONCHHOCTH HAYYHOI'O
IIO3HAaHUA:

-c(hOpMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu u 00I11eCTBEHHOM
NPAaKTUKU,  OCHOBAHHOTO  Ha

Juasuore KYJBTYP,

-BJIaACTh METOJaMH J0Ka3aTCIbCTB,
aAJIropuTMamMu peuicHu-d 3aaaq,

yMEHUe dbopMynupoBaTh
ONpEJENICHUs], aKCUOMBI U TEOPEMBI,
IPUMEHSTh ux, IIPOBOJIUTH

JIOKa3aTeJIbHbBIE PACCYKACHUS B XO/1€
pelLeHHs 3a1a4;

-yMeTb ONEpUpPOBATh MOHATUSIMHU:
(byHKUMs, HeNpepblBHAS (QYHKIUS,




JUUTS BBITIOJTHEHHUS
3a7a4

npodeccnoHabH
Ol IeATETbHOCTH

CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTa B IMOJMKYJIbTYPHOM
MHpE;

- COBEpIIECHCTBOBAHHUE SI3BIKOBOM
M YHTATCILCKOM KYJIBbTYPBI KakK
CpelICTBa B3aUMOJCUCTBUS MEXIY
JIIOAbMU U IMO3HAHUWA MHPA;

- OCO3HaHWE LEHHOCTH Hay4HOH
ACATCIIbHOCTH, T'OTOBHOCTbH

OCYIIECTBJISATh  MPOCKTHYID |
HCCIIE0BATENIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIBHO U B
rpy1re.

OsBnanenne YHHUBEPCATbHBIMU
y4eOHBIMU MM03HABaTEIbLHLIMA
NEUCTBUSIMU:

B) paboTa ¢ HH(pOpPMAIIHECH:
- BJAQJECTh HABBIKAMH TIOTYYCHUS

uHbOpMAIMM W3  HMCTOYHHKOB
pPa3HBIX THIIOB, CAMOCTOSATEIBHO
OCYHIECTBIIATh IIOHUCK, AaHAJIM3,
CUCTEMATU3ALINI0 "
HHTEPIpETALIIO uHpOopMauu
pa3MyHBIX  BHJIOB M (QopM
NIPEACTABICHUS;

- cO37aBaTh TEKCThI B PA3IUYHBIX
dbopmaTtax Cc ydyeTroM Ha3HAYCHUS

uHhopManuu u (S0
ayIUTOPHH, BBIOMpAs
ONTUMAJIbHYIO hopmy
MIPEACTABICHUS U BU3YAIH3allNN;

- OLEHUBAThb  JOCTOBEPHOCTb,

JETUTUMHOCTh HMH(pOpMAINU, ee
COOTBETCTBHE MPaBOBBIM u
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIIOJIb30BaTh cpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA
B peuieHu KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTaHU3aIMOHHBIX 3amaq c
co0JIr0IcHEM TpeOoBaHMit
IPrOHOMHUKH, TEXHUKH
0e30IMacHOCTH, TUTUCHBI,
pecypcocOepekeHusl, PaBOBBIX H
THYECKUX HODM, HOPM
MH(pOPMaIMOHHOM 0€30MMaCHOCTH;
- BJIAJICTh HaBBIKAMHU
pacro3HaBaHHUsI " 3aIUTHI
uHpopmanuy, HHGOPMAITMOHHON
0€30MMacCHOCTH JTUYHOCTH

MIPOU3BOIHAS, nepBooOpazHas,
OIpE/IeNIEHHBbI  MHTEerpajl; yMEHHE
HaXO/UTh MIPOU3BOTHBIE
3JIEMEHTApHBIX (YHKUUH, UCTIONb3YS
CIpaBOYHBIC MaTepHabl;
UCCIIEI0BaTh B MPOCTEHIINX CITydasix
B (QYHKUMM Ha MOHOTOHHOCTb,
HaXO/UTh HauOoJIbIINe u
HaMEHBIINE 3HA4YeHUs (YHKIIMIA;
CTpPOUTh TpapUKH MHOTOWIEHOB C
UCTIOJIb30BaHUEM ammapara
MaTeMaTH4ECKOTO aHaJIN3a;
OPUMEHSATh ~ MPOM3BOAHYIO  TIpHU
pelieHnH  3ajad  Ha  JBHJKEHHE;
pemarb MpakTUKO-OPHEHTHPOBAHHBIC
3a7jauu Ha HauOoJIbIINE U
HaMMEHBIIIHE 3HAYEHUS, Ha
HaXOXJICHUE IYTH, CKOPOCTH H
YCKOPEHHS;

-yMETb ONEpPUPOBATH IOHITUIMHU:
paroHagbHas byHKIMS,
nokaszarenabHas (DyHKIMs, CTEIEeHHas
byHKIMS, norapudmuyeckas
byHKLHSA, TPUTOHOMETPUUYECKHE
¢byHkuy,  oOpaTtHble  (YHKIUY;
yMEHUe CTPOUTh rpaduku
M3yYeHHBIX (DYHKIIMHA, MCTIONIB30BaTh
rpaduKyu pU U3Y4EHUHU MIPOLIECCOB U
3aBHCUMOCTEH, TPU pEHICHUH 3a/1ad
U3 JIpYyTUX Y4eOHBIX MpPEeIMETOB U
3a7a4 =~ M3 pEATbHOM KW3HU;
BbIpaXaTh (pOpMyJaMU 3aBUCUMOCTHU
MEX]y BEITUIHMHAMHU;

-yMeThb pelaTh TEKCTOBBbIE 3a7auu
pa3NUYHBIX TUTIOB (B TOM YHCIIE Ha
OPOLEHThl, JOJMM MW 4YacTd, Ha
JIBUXKEHHE,  paboTy,  CTOMMOCTb
TOBApOB M YCIyT, HAJIOTH, 3a/la4d U3
o0nacTé ympaBieHHs] JIMYHBIMH |

CEMEIHBIMU duHaHCaAMN);
COCTaBIISITh BBIPAKEHUS, YpPaBHEHMUS,
HEPAaBEHCTBA M MX CHUCTEMBI IO
YCIOBUIO  3aJa4d,  HCCIIEJOBAThH

MOJIy4YEeHHBIE PEIICHUS U OILICHWBATH
MIPABJIONOI00HOCTH PE3YIIbTATOB;

-yMeTh ONEepUPOBATH IMOHATHUSIMHU:
cpenHee apudMeTHYECKOe, MEIHaHa,
HanOOJIbIIEE n HauMEHBIIIEE
3HAYCHUs,  pa3Max, JIUCIEPCHs,
CTaH/JapTHOE OTKJIOHEHUE YHCIOBOTO
Habopa; yMEHHUE W3BJICKATb,
HHTEPIPETHPOBATH HHPOPMAIIHIO,




JIP 09
MP 01, MP 03, MP 04, MP 11

Mpe/ICTaBJICHHYI0O B TaOnuIax, Ha
Juarpammax, rpajdukax,
OTpaXKarolllyld CBOMCTBA pPEaJbHbBIX
MIPOLIECCOB U SIBICHUMN; MPEACTABIATH
UH(POPMALIHIO C MTOMOIIBIO TAONHUI U
Juarpamm; UCCIIEZIOBATh
CTAaTHCTUYECKUE JIaHHBIE, B TOM
quclie ¢ MPUMEHEHHEM TpapuuecKux
METOJIOB | AJICKTPOHHBIX CPE/ICTB;
-yMETh  ONEpPUPOBATH  MOHSATHUSIMHU:
CIy4alHBII ONBIT M  CIIy4ailHOE
coObITHE, BEPOSATHOCTb CIY4alHOTO
COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTb C  HCIIOJIb30BAHUEM
rpaUYecKuX METOJOB; NPHUMEHATH
GbopMyIbl CIOKEHUST U YMHOKEHUs
BEPOSITHOCTEH, KOMOMHATOPHBIC
dakTtel U GOpMyINBI MPU PEUICHUU
3ajad;  OLIGHWBATh  BEPOSITHOCTD
peabHBIX COOBITUIN; 3HAKOMCTBO CO
CIIy9aifHBIMU BEJIMYMHAMU; yMCHHUC
NPUBOJUTh TPHUMEPHl MPOSIBICHUS
3aKOHa 00JIbIINX yucell B
MPUPOIHBIX u OO0IIIECTBEHHBIX
SIBIICHUSX

-yMeTh  BbIOUMpaTh  MOIXOMASIIUN
W3YYCHHBI METOJ JUIS PeIICHUs

3aJa4H, pacrno3HaBaTh
MaTeMaTU4YeCKHe (dakTbI "
MaTEMaTHYECKHE MOJIEIHN B
IIPUPOJIHBIX U 0O0I1eCTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YyMEHHE
MIPUBOJIUTH IpUMEpPBI
MaTEMaTHYECKHUX OTKPBITHI
Poccuiickoi " MHUPOBOU

MaTeMaTH4eCKOM HAayKH.

TP 01, TIP 04, ITP 05, TIP 06, TIP 07,
TP 08, ITP 14

OK 03.
[InanupoBats 1
peann30BhIBATH
cOOCTBEHHOE
npodeccnoHanbH
0€ ¥ IMIHOCTHOE
pa3BUTHE,
peapUHUMATET
BCKYIO
JeSITeIbHOCTh B
npo¢eCCHOHAIIbH
oii cepe,
UCTIOJIh30BATh

B obnactu JTyXOBHO-
HPABCTBEHHOT'O BOCTIUTAHUS:
-c(hOpMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HaHMS,
ATUYECKOTO TTOBE/ICHUS;
-CIIOCOOHOCTD OLIEHHUBATh
CUTYAITUIO u MPUHUMATH
OCO3HAHHBIC pereHws,
OPUEHTHUPYICh Ha  MOpPAIBHO-
HPaBCTBCHHBIE HOPMBI u
EHHOCTH;

- OCO3HAaHHEC JIMYHOI'O BKJIada B
MOCTPOEHUE YCTOHYUBOTO

-yMeTb ONEpUpPOBATh MOHATUSIMHU:
(GyHKIMS, HenpepblBHAs (QYHKIUS,

MPOU3BOJIHAS, nepBoodOpasHas,
OTIpeNleIeHHBI MHTErpall; yMEHHue
HaXO/UTh MIPOU3BOJIHBIE
3JIEeMEHTapHBIX (YHKIUH, HCTIONb3Ys
CIpaBOYHBIE MaTepHabl;

HCCIENA0BATh B MPOCTEHIINX CIydasx
B (YHKIMM Ha MOHOTOHHOCTb,
HaXOJUTb HauOoJIbIINe u
HauMEHbIINE 3HaueHus (QyHKIUH;
CTpPOUTH TPapUKHd MHOTOUWIEHOB C
WCIIOJIb30BAHUEM amnmapara




3HAHHSA 110
¢duHaHCOBOU
IPaMOTHOCTH B
Pa3INIHBIX
KU3HEHHBIX
CHUTYaIIsIX

Oynymuero;

- OTBETCTBEHHOE OTHOILIEHUE K
CBOMM POJUTENSM U (UIIN) IPYTrUM
YJieHaM CEMbH, CO3JIaHUI0 CEMbU
Ha OCHOBE OCO3HAHHOTO MPUHSTHUS
[IEHHOCTE CEMEWHON JKHU3HU B

COOTBETCTBUH C  TPATUIUSIMU
HaponoB Poccuu;
OBnanenune YHHUBEpCAJIbHBIMU

PETyNATUBHBIMU ICUCTBUSIMU:

a) cCaMOOpraHu3aIus:

- CaMOCTOSTEIBHO OCYIIECTBISATh
MO3HABATENBHYIO  JESITEIHLHOCTD,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U
(dhopMyIMpoBaTh COOCTBEHHBIC
3ajayni B 0OpaszoBaTenbHOU
NESTeNbHOCTH WM JKU3HEHHBIX
CUTYaIUsIX;

- CaMOCTOSITENILHO  COCTaBIISITh
IJIaH  pelIeHus MpoOJeMbl ¢
Y4ETOM HMEIOIIUXCS  PECypPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIOYTEHHI;
- JaBatb
CUTYaIHsM;
CIOCOOCTBOBaTh  (POPMHUPOBAHUIO
U NIPOSIBJICHUIO HIUPOKOU
SPYIMIMM B Pa3HBIX OOJACTIX
3HaHU#, TIOCTOSHHO TIOBBIIIATH
CBOM o0pa3oBaTeNbHbIN u
KYJIbTypHBIH YPOBEHbD;

0) CAMOKOHTPOJIb:

WCTIOJIB30BATh TPUEMBI peIeKCHA
JUIs OLIEHKM CHUTYallu, BBIOOpa
BEPHOTO pPEIICHUS;

- yYMeThb OIICHMBaTh pHUCKU U
CBOEBPEMEHHO PUHUMATH
pEeLIEHHs 110 UX CHI)KEHUIO;

B) OMOIMOHAIBHBIA WHTEIUICKT,

OLICHKY HOBBIM

Ipeanoararomun
c(hOpMHUPOBAHHOCTb:

BHYTpEHHEH MOTHUBAIIHH,
BKJIIOYAIOIIEH  CTpEMJIEHHE K

JOCTHXKEHHIO LETd U yCHexy,
OIITUMHU3M, WHHUIIUATHUBHOCTD,
yMEHUE JIeMCTBOBAaTh, UCXOJI W3
CBOHX BO3MOJKHOCTEIH;

- SMIIATHH, BKJIIOYAIOIIEH
CIOCOOHOCTD IIOHUMATh
SMOIMOHAILHOE COCTOSIHUE
IpPYTUX, YYUTBIBaTH €ro IpH

OCYHICCTBJICHUN KOMMYHUKAIIUU,

MaTeMaTH4eCKOro
OPUMEHATh  IPOM3BOJIHYIO  IIpHU
pelmieHnH  3ajad  Ha  JBIDKEHHE;
pewarb MpakTUKO-OPUEHTUPOBAHHBIE
3aa4uu Ha HanOoJIbIINe U
HalMEHbLINE 3Ha4yeHus, Ha
HaXOXJICHUE TYTH, CKOPOCTH H
YCKOPEHHS;

-yMeTb ONEpPUpPOBaTh IOHITUAMHU:
panroHaIbHast byHKLu,
nokaszareiabHas (DyHKIHS, CTETeHHAs
byHKIHS, norapudMudecKas
byHKIHS, TPUTOHOMETPHUYECKHE
byHkuy,  oOpatHble  (YHKIUY;
yMEHHE CTPOUTH rpaduKu
U3yYeHHbIX (DYHKIMH, MCIONB30BATh
rpaduKu MpHU U3YYEHUH MIPOIIECCOB U
3aBUCUMOCTEH, IpU peIIeHUHU 3a/1ad
U3 JIpyTUX Yy4eOHBIX MPEIMETOB U
3ajjad = U3 peallbHOM  JKU3HU;
BBIpaXaTh (pOpMylIlaMu 3aBUCHMOCTHU
MEX]y BEIUYHMHAMU;

-yMeThb pelaTh TEKCTOBbIE 3a7aud
pasIMYHbIX TUIOB (B TOM 4YHCIIE Ha
OPOIEHTHI, JOJMA W 4YacTH, Ha
JBWDKEHUEe,  paboTy,  CTOMMOCTb
TOBApOB M YCIyT, HAJIOTH, 3a/Ia4d U3
o0nacTy ympaBieHHs JIMYHBIMH H
CEMEHHBIMU ¢uHaHCaMN);
COCTaBJIATh BBIPAXKEHUS, YpaBHEHHUS,
HEpaBEHCTBA M WX CHUCTEMBI TIO
YCIOBHMIO  3a/aud,  HCCIEeNI0BaTh
MOJTyYCHHBIE PEIICHUS] U OICHUBATH
MPaBION0I00HOCTh PE3yJIbTAaTOB;

aHajun3a;

-yME€Th OIIEPUPOBATH IMOHATUSAMU:
cpenHee apudmMeTHdeckoe, MeAHaHa,
HauOoIbIIEee u HauMEHBIIIee
3HAUeHWs,  pa3Max, JUCIepCHs,
CTaH/JIAPTHOE OTKJIOHEHHUE YHCIIOBOTO
Habopa; yYMEHHE HU3BJIEKATD,
MHTEPIPETUPOBaTh  HWH(OPMAIHIO,

MPE/CTAaBICHHYI0O B TaOnuIax, Ha
JarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOWCTBA peallbHBIX
MIPOIIECCOB U SIBJICHUM; TPEACTABIIATH
WH(OPMAIIHIO C TIOMOIIBIO TaOIUI[ U
JIarpaMmm; HCCIIeIOBATh
CTaTUCTUYCCKHE JaHHBIC, B TOM
YHUCJIe C MPUMEHEHUEM TpaduuecKux
METOJIOB | JIEKTPOHHBIX CPE/ICTB;
-yM€Th  ONEPUPOBATH TMOHITHIMHU:
CIIy4alHBIN OIBIT U CIy4ailHOE




CMOCOOHOCTh K COUYYBCTBUIO U
CONEPEeIKUBAHUIO;
- COIMAJIbHBIX
BKJTFOYAIOIINX
BBICTpPAaWBAaTh  OTHOLICHUS  C
JIPYTHMHU  JIFOIbMH, 3a00THTHCS,
HpPOSIBIISITH MHTEPEC U pas3peliath
KOH(JIUKTBI.

HaBLIKOB,
CIIOCOOHOCTH

JIP 05, JIP 08, JIP 09, JIP 14
MP 02, MP 04, MP 06, MP 07,
MP 08, MP 09, MP 11

COOBITHE, BEPOSTHOCTh CIy4ailHOTO
COOBITHS; YMEHUE BBIYHUCIISTh
BEPOSTHOCTH C  HCIOJIB30BaHUEM
rpaMuecKuX METOJIOB; IMPHMEHSTh
(bOpPMYIIBI CTIOKEHUS W yYMHOMXCHHS
BEPOATHOCTEH, KOMOWHATOPHBIE
dakTel 1 GOPMYIBI TPH PEIICHUU
3aja4;  OLIEHUBATh  BEPOSATHOCTh
peanbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4ailHBIMU BEJIMYMHAMH; YMEHUE

IIPUBOAUTH IIPUMEPHI  NPOSIBICHUS
3aKOHa O0JIbIINX qucell B
IIPUPOIHBIX u 0OLIECTBEHHBIX
SBJICHUSX.

TP 04, ITP 05, ITP 06, ITP 07, ITP 08

OK 04.
DddexTuBHO
B3alMO/ICVICTBOB
aTh ¥ paboTaTh B
KOJUICKTHBE U
KOMaHJ1e

-'OTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATCIIbHOCTH u
CaMOOIIPCACICHUTO,

-OBJIaJICHUE HaBBIKAMU Y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U
COLIMAJIbHON JESTEIILHOCTH;
OBnanenue YHUBEpPCAIbHBIMU
KOMMYHHMKaTUBHBIMU
JNEUCTBUSMMU:

0) COBMeCTHAs JIeATeIbHOCTD:

- T[OHMMaTb U UCHOJb30BaTh
IIPEUMYIIECTBA  KOMaHJHOW U
WHIUBUAYAIBHON paboThI;

- INpUHUMAaTh LEJIU COBMECTHOMN
NeSITeIbHOCTH, OPTaHU30BbIBaTh U
KOOpJAWMHHUPOBATh JCHCTBUS 1O €€
JOCTUKEHHUIO: COCTaBJATh IUIAH
JNEUCTBUM, PACIPENENATh POIU C
y4eTOM  MHEHUH  YYaCTHHUKOB
00CyX/1aTh pe3ynbTaThl
COBMECTHOH paboThI;

- KOOPAMHHUPOBATh U BBINOJHATH
paboTy B YCIOBHUSIX pPEaJIBHOTO,

BUPTYaJIbHOTO "
KOMOMHHPOBAHHOTO

B3aUMOJICHCTBHS;

- OCYUIECTBISITH  MO3UTHBHOE
CTpPaTErMYecKOe  TOBEJIEHUE B
Pa3IMIHBIX CUTYaIIHsX,
MPOSIBIIATH TBOPYECTBO "
BOOOpaXkeHue, OBITH
WHUIMATUBHBIM.

Osnanenue YHUBEpPCAIbHBIMU

PETYNATUBHBIMU ICHCTBUSIMH:
r) TOpuHATHE Ccebsi U JApYyrux
JIONEN:

-yMeTb  BBIOMpATh  MOAXOJSAIIUIN
U3YyYEHHBI MeTOJ Ul pEeLIeHus
3ajauy, pacro3HaBarb
MaTeMaTH4eCcKue (bakThI u
MaTeMaTUYeCcKue MOJIETN B
OPUPOJHBIX U OO0I1IECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YyMEHMHE
IIPUBOJIUTH IIPUMEPBI
MaTeMaTHYeCKHUX OTKPBITUI
Poccuiickon u MHUPOBOU

MaTeMaTUYECKON HAyKH.

ITP 14




- [pPUHUMATh  MOTHBBI |
apryMeHTBl JPYTUX JIOJACH TpH
aHaIM3e pe3yJIbTaToB
JeATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO
JPYTHX JIFOACH Ha OIINOKH;

- pa3BHUBAThH CIIOCOOHOCTH
MOHUMATh MHP C  [O3HIHUH
JPYroro 4ejioBeKa

JIP 05, JIP 07

MP 08, MP 11
K 1.3 OBnanenue YHUBEPCAIbHBIMU | -yM€Th  OIEPUPOBATH  IOHATUSAMU:
[TpoBOmUTH yueT | yueOHBIMH MO3HABATENbHBIMY | QYHKIMSI, HempepbIBHAs (QyHKIMS,
JEHEKHBIX JNEUCTBUAMMU: IIPOU3BOHAS, nepBooOpasHas,
CPEICTB, a) 6a30BbI€ JJOTMUECKHUE JCHCTBUS: | ONPEACIEHHbI HUHTErpall; yMEHHE
oopmiIATH - CaMOCTOATEIILHO | HAXOAUTh [IPOU3BOJHBIE
JICHEKHBIE U dbopmynHpoBaTh U AIIEMEHTAPHBIX (YHKUIUH, UCTIONB3YS
KacCOBBIE aKTyaJIu3UpOBaTh npo0ieMy, | CipaBOYHbIE MaTepHuabl;
JOKYMEHTBI paccMaTpuBaTh €€ BCECTOPOHHE; | HCCIIEN0BaTh B MPOCTEHUINNX CIydasx

- ONPEACIATh LETU ACSITeIIbHOCTH,
3a/1aBaTh MapameTpbl U KPUTEPUU
HX JOCTHKCHUS;

- BHOCUTh  KOPPEKTHBHI B
JIeSITEIIbHOCTb, OILICHUBATh
COOTBETCTBHUE PE3YJIHTATOB IIEIISIM,
OLICHUBAaTh PUCKU TMOCIEICTBUI
JeITEIIbHOCTH;

- pa3BUBaTh KpEaTUBHOE
MBIIICHUE npu perieHuu
KU3HEHHBIX TpobiieM

0) 0a3oBbIE HCCIIEIOBATEIHCKUE
JIEUCTBUS:

- BJAJETh HaBBIKAMU Y4YEOHO-
HCCIIEIOBATENILCKOW U IPOEKTHOMN
JeITEJIbHOCTH, HaBBLIKAMH
paspereHus mpoodsieM;

- yMETh TIEPEHOCHUTh 3HAHHUS B
M03HABATENIbHYIO H
MPaKTUYECKYIO obnactu
KH3HEACITCILHOCTH;

- BBIIBUTaTh  HOBBIE  HJIEH,
npejiaraTh OpUTHUHAIHHBIC
MOAXObI U PELICHHUS;

H CITOCOOHOCTH MX HMCIOJIb30BAHUS
B MO3HABAaTEIbHOM M COIIMAJILHOM
MpaKTHUKE.

B) paboTa ¢ uH(popMaIen:

- BJIQJICTh HaBBIKAMHU TOJYYCHHS
nH(OPMALIUY U3 UCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOSTEIBHO
OCYILIECTBJISATh MTOUCK, aHaJIn3,

B (YHKUMM Ha MOHOTOHHOCTb,
HaXOJUTb HauoOobIINE u
HalMEHbIIME 3Ha4YeHUs (DYHKIMIA;
CTpOUTh TpapuKU MHOTOUJIEHOB C
HCII0JIb30BaHNEM anmnapara
MaTEMaTHYECKOT O aHaJIN3a;
IPUMEHATh  INPOU3BOJHYIO  IIpHU
pelleHny 3aJad  Ha  JBUXKECHMUE;
pemars IpakTUKO-OPUEHTUPOBAHHBIE

3a1aun Ha HauOOJIbIIINE 174
HaVlMEHBIIINE 3HAYCHMS, Ha
HaAXO0XICHUC myTH, CKOpOCTI/I 158
YCKOPEHUS;

-yME€Th OIEPUPOBATH IOHATHAMM:
TOYKa, MpsMas, IUIOCKOCTh, B
IIPOCTPAHCTBO, JBYIPAaHHBIA  yroJ,
CKpEIUBAIOIINECs psIMbIe,
HapauIeIbHOCTh u
NEPIEHAUKYIIIPHOCTh  NPSAMBIX |
IIJIOCKOCTEM, Yroa MEXIy NPSIMbIMH,
Yrojl MeXJy MPsSMON U IIIOCKOCTHIO,
yrom MEXTY TUTOCKOCTSIMH,
paccTosiHUEe OT TOYKH J0 IUIOCKOCTH,
paccrosiHue MEXIY MPSIMBIMH,
paccTosHHE MEXAY IUIOCKOCTSIMH;
YMEHHUE UCTIONB30BATh MPH PEIICHUH
3aj1au M3y4eHHbIE (PAKThl U TEOPEMBI
IUIAHUMETPUH; YMEHHE OIICHUBATh
pasMepsl  OOBEKTOB OKPYKAIOLIETO
MHpa;

-YMCTb  ONCPUPOBATL  MOHATUAMU:
MHOTOT'pPaHHHK, CEUEHUE




CUCTEeMAaTHU3aIII0 U | MHOTOTpaHHUKA, KyO,

HWHTEPIIPETAIHIO nHbOpMaIUK | TapaslIeICIHIIC], pu3Ma,
pasnUYHBIX  BUAOB W (opm | mupamuaa, Qurypa M TMOBEPXHOCTH
MpeACTaBICHUS BpalleHus, MWIMHIP, KOHYC, IIap,
cdepa, cedeHus: (HUTypbl BpallCHHS,
MP 01, MP 03, MP 11 IJIOCKOCTh,  Kacaromasics  cdepsl,
UIAH]IPA, KOHYCa; IO/ Ib

MOBEPXHOCTU MHPAMUIbI, PU3MBI,
KOHyCa, UWJIUHJIpA, I1apa; YMEHHE
n300paxaTb  MHOTOTPaHHUKH U
MMOBEPXHOCTU BpAIICHUs, UX CEUCHUs
OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJIGKTPOHHBIX
CpPEeICTB; yMEHHME  pPAaclO3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHUE

pacrno3HaBaTh IIpaBUJIbHBIE
MHOT'OI'DAHHUKH;

-YyM€Tb  ONEPHUPOBATh IOHATUSIMMU:
JIBUJKCHHE B IIPOCTPAHCTBE,

no100HbIE (UTYPHI B MPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOIICHUE TUIOMIA ICH
MMOBEPXHOCTEH U 00bEMOB MOJOOHBIX
¢buryp rnpu penieHuy 3aay;

-yMETh BBIYUCIATH T€OMETPUUYECKUE
BENTMYUHBI (IUTMHA, YTOJ, TUIOIIA/lb,
o0beM, TMIOmagh TOBEPXHOCTH),
WCIIONB3Ysl U3Y4YeHHBIE (OPMYIBI U
METO/IbI;

-yM€Th  ONEPUPOBATH TOHITHSIMU:
MPSIMOYTOJIbHAsI CUCTEMA KOOPJAMHAT,

KOOpPJUHATBI TOYKH, BEKTOD,
KOOpAMHATBhl BEKTOpa, CKAISIPHOE
IPOU3BE/ICHUE, yroa MEXTY
BEKTOPAMH, CyMMa BEKTOPOB,

NPOM3BEACHNE BEKTOpa Ha YHCIIO;
HAaXOJUTh C TIOMOIIBI0 H3YYEHHBIX
dbopMyn  KOOpAWHATBI  CEPEIMHBI
OTpe3Ka, PacCTOSHHE MEXIYy IBYMS
TOYKAMH.

TP 04, ITP 09, TIP 10, ITP 11, ITP 12,
ITP 13

B pamkax mporpamMmel 0011e00pa3zoBaTeIbHON TUCIMITIIMHBI OCBAaUBAIOTCS JTMYHOCTHBIE,
MeTanpeIMETHbIE U MPEMETHBIE Pe3yIbTaThl B COOTBETCTBUH ¢ TpeboBanusiMu OI'OC cpennero
obmrero oopa3oBaHusI.

I[IlnanupyemMbie  pe3yabTaTbl OCBOEHHMSl JUCHUIUVIMHBbI:  Ju4yHOCTHBIE  (JIP),
metanpenmetasie (MP), npenmernsie amst 6a3oBoro ypoBHs uzydenus (I1P).

JIn4HOCTHBIE:

JIP 05. CpopMHUpPOBaHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIUTAHUS B COOTBETCTBUU C
o011eYeIoBeYeCKUMU IICHHOCTSIMU U HJeajaMH Tpa)KIaHCKOro O0IIecTBa; TOTOBHOCTh U



CHOCOOHOCTh K CAMOCTOSITEIILHOM, TBOPUECKOI U OTBETCTBEHHOW JAEATEIHHOCTH.

JIP 07. HaBblkM COTpYIHHYECTBA CO CBEPCTHHKAMH, ACTBMH MIIAJIIETO BO3pacTa,
B3pOCIIBIMH B 00pa3oBaTEIbHOM, OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-MCCIIEA0BATEIbCKOM,
MIPOEKTHOM U IPYyTruX BUAAX NEATEIbHOCTH.

JIP 08. HpaBcTBeHHOE CO3HAHUE U MOBEACHHE HAa OCHOBE YCBOCHHMS OOIEUETIOBEUYECKUX
LIEHHOCTEM.

JIP 09. '0TOBHOCTB M CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAaMOOOPa30BaHUIO, Ha
INPOTSKEHUH BCEU JKM3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MPO(heCcCHOHATLHOMN U 00IIECTBEHHON JACSITETLHOCTH.

JIP 13. Oco3nanublii BeIOOp Oyaymied mnpodeccd M BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(EeCCHOHAIBHOW IESATETLHOCTH Kak
BO3MOXKHOCTM ~ y4yaCTHsi B  PEIIEHUHM JIMYHBIX, OOIIECTBEHHBIX, TIOCYIapCTBEHHBIX,
00IIeHaIIMOHATIBLHBIX TTPOOJIEM.

JIP 14. CdopMHUPOBAHHOCTh SKOJOTHYECKOTO MBIIUICHUS, T[OHUMAHUS BIUSHUS
COLIMAJIbHO-3KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE IPUPOJHOM U COLMAIBHOU CpE.bl;
MPUOOPETEHUE OMBITA HKOJIOTO-HANPABICHHON JAEATEIbHOCTH.

MeranpeaMeTHbIE:

MP 01. CamocroarensHo (GOpPMYIHpPOBATH W AKTyaJH3UpOBaATh  MPoOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE.

MP 02. YcraHaBnuBaTh CyIIECTBEHHBIM MPU3HAK WM OCHOBAHUS JUIS CPAaBHEHHS,
KJIaCCU(UKAUU U 000OIICHHMS.

MP 03. Onpenensats menu AESTENBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JOCTUKEHUS.

MP 04. BpiBrsaTh 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B PACCMATPHUBAEMBIX SIBJICHUSIX.

MP 06. Brnagets HaBbIKaMU y4eOHO-HCCIIEIOBATENBCKOW M TMPOEKTHOW NEATeIbHOCTH,
HaBBIKAMU pa3pereHust mpoodem.

MP 07. CnocoOHOCTb M TOTOBHOCTb K CaMOCTOSITEIBHOMY ITOMCKY METOJOB pEIICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO PA3JINYHBIX METO/I0B [TO3HAHUSI.

MP 08. Osnagenue BHUIaMH JESTETFHOCTH TIO MOJYYSHHIO HOBOTO 3HAHHSA, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B PA3IMUYHBIX y4EOHBIX CHUTYyalHUsSX, B TOM
YHCIie PY CO3/IaHUU YYEOHBIX U COIIMAbHBIX TPOEKTOB.

MP 09. ®opmupoBaHue Hay4YHOI'O TUIIA MBILUIEHHUS, BIaICHUE HAYyYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METOJAMHU.

MP 11. BpiBIATh NPUYMHHO-CIEICTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTAaTh TUIIOTE3y €€ pelIeHUs, HaXOJUThb apryMeHThl JUIs JI0Ka3aTelbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh TapaMeTPbl U KPUTEPUU PEIICHHUS.

IIpeamerHsbIe:

[TP 01. BmameTh MeTOAaMH JOKa3aTENIbCTB, AJITOPUTMAMH PEIICHHS 33]a4;, YMCHHE
dbopMynTUpOBaTh OMpEEIICHHUs, aKCHOMBI U TEOPEMBI, MPUMEHSThH UX, TPOBOAUTH JOKA3aTEIbHbBIE
paccyXJIeHHUs B XOJI€ PELICHUsI 3a/1ay.

[TP 02. Ymerp omepupoBaTh MOHITHSIMH: CTENEHb 4YMCIa, Jorapudm Yucia; ymMeHHe
BHITIOJHATh BBIUMCICHHE 3HAYCHUH H TMpeoOpa3oBaHMsl BBIPAKCHHA CO CTENEHSIMU U
norapudmMamu, mpeodpa3oBaHus APOOHO-PAITMOHATBHBIX BHIPAKCHUM.

I[P 03. VYwmers omnepupoBaTh MOHATUSIMH: pPAIMOHAIBHBIE, WPPAMOHAILHEIC,
NoKa3aTejbHbIe, CTENEHHBIC, JIorapu(Muyeckue, TPUTOHOMETPHUUECKUE ypaBHEHHUA H
HEPABEHCTBA, UX CUCTEMBI.



I[IP 04. VYwmerp omnepupoBaTh MOHATHAMU: (DYHKIUS, HeNpepblBHAs (QyHKIWMS,
IPOM3BOJIHAs, IIEpBOOOpa3Hasi, OINpPENeNEeHHBbIH MHTErpajl; yMEHHME HAaXOJUTh IPOU3BOJHBIC
JJIEMEHTAPHBIX (PYHKIUI, MCHOIB3ys CIPABOYHBIE MaTepUalbl; HCCIEN0BaTh B IMPOCTEHIINX
cilyyasX B (PYHKUMH Ha MOHOTOHHOCTb, HaXOAWTh HaumOONbLIME U HAUMEHbIINE 3HAYEHUS
¢ynkunii; CTpouTh TpadUKH MHOTOWICHOB C HCIOJIB30BAHUEM arlapara MaTeMaTHYecKOro
aHalu3a; MPUMEHITHh MPOU3BOJHYIO NPH PEIICHUH 3a/ad Ha JBIKCHHE; pelaTb MPaKTHKO-
OpPUEHTHPOBAHHBIC 33/1a4M HAa HAuOONbIIME M HAUMCHBIIUE 3HAUCHHs, HA HAXOXKACHUE ITYTH,
CKOpPOCTH M YCKOPEHHUSI.

ITP 05. Ymenue onepupoBaTb HNOHATUSAMM: PallMOHAJbHas (QYHKLUS, NOKa3aTeabHas
byHKIMS, cTerneHHas (QyHKIus, jgorapudmMudeckas (QyHKIUsSA, TPUTOHOMETpUUYECKHE (PYHKITUH,
oOparHble (QYHKIMHM;, YMEHHE CTPOUTH Ipa(uKu M3y4eHHBIX (DYHKIIHIA, UCTIONB30BATH IpaduKu
IIPY U3YYSHHUH MTPOIIECCOB M 3aBUCUMOCTEH, MIPU PELICHNUH 331a4 U3 IPYTUX YICOHBIX MTPEIMETOB
¥ 32/1a4 U3 PealbHOH KU3HU; BRIPAXKATh (HOPMYJIaMH 3aBUCUMOCTH MEXITy BETUUYNHAMH.

ITP 06. YMeHue pemaTb TEKCTOBbIE 3aJaud pPA3JIMYHBIX THUMOB (B TOM 4HCIE Ha
IPOLIEHTHI, 10JIM U YaCTH, Ha JBM)KEHHUE, pPadOTy, CTOMMOCTbh TOBAPOB M YCIYT, HAJIOTH, 3aJaul
U3 O0JIaCTH yINpaBlICHUs] JHUYHBIMH M CEMEWHBIMH (PHMHAHCAMH); COCTABISTH BBIPAKCHUS,
yYpaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI IO YCJIOBUIO 3a/la4yd, HCCIEAOBATh IOTYYCHHBIC
pEeIIeHNs U OLIEHUBATh MPABIONO00HOCTD PE3YIIBTATOB.

[IP 07. VYmeHue omepupoBaTh NOHATHAMH: CpeqHee apudmMeTHdeckoe, MeanuaHa,
HauOoJplllee M HauMEHbIllee 3HAYEHMs, pa3Max, JUCIepCHs, CTaHAAPTHOE OTKJIOHEHUE
YUCIOBOro Habopa; yMEHME M3BJIEKATh, HHTEPIPETHUPOBATh MH(OPMAIUIO, IPEICTABICHHYIO B
TabnauIax, Ha Auarpammax, rpadukax, OTpa)arollyl0 CBOIHCTBa peajbHBIX IPOLECCOB U
SBJICHUN; NPEACTaBIATh HHPOPMALMIO C TOMOLIbIO TaOMUI] M JAMarpamMM; HCCIEI0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpapuyecKrX METOJIOB U AIIEKTPOHHBIX
CPEICTB.

ITP 08. YmeHue omepupoBaTh MOHSTHUSIMM: CIY4YalHBI ONBIT M CiydailHoe coObITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHS; yYMEHHE BBIYMCIATH BEPOSTHOCTh C WCIIOJIB30BaHUEM
rpadU4YecKuXx METO/OB; TPHUMEHSATh (OPMYIBI CIIOKEHUS W YMHOXKEHHS BEPOSTHOCTEH,
KOMOUHATOpHbIE (akThl U (OPMYJIBI IPU PEIICHUH 33/]a4; OLIEHUBATh BEPOSTHOCTb PEalbHbIX
COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMHM BETMYMHAMH; YMEHHE IPUBOJUTH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YKMCEN B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSX.

ITP 09. YMmeHue onepupoBaTh MOHATUAMU: TOYKA, IpsAMasi, MIOCKOCTb, B MPOCTPAHCTBO,
NBYTPaHHBIA YTOJI, CKpEIIMBAIOUIMECS TpsSMbIe, MapauIeIbHOCTh W MEPIEHAUKYISIPHOCTD
OPSMBIX M TUIOCKOCTEH, YTOJI MEXAY MPSIMBIMH, YOl MEXKIY MPSIMOW M TUIOCKOCTBIO, IO
MEXIYy TUIOCKOCTSIMH, PacCTOSHUE OT TOYKH JIO TUIOCKOCTH, PAcCTOSIHHE MEXIy IMPSIMBIMH,
paccTossHUe MEXIy ITUIOCKOCTSIMH; YMEHHE HCIOJIbh30BaTh INPH PEUICHWH 3a1a4 W3y4eHHbBIE
(akThl ¥ TEOpEMBI IIJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEro MHUpa.

ITP 10. YMenue omnepupoBaTh MOHATHSAMU: MHOTOTPAaHHUK, CEYEHHE MHOTOI'paHHHKA,
KyO, mapainenenurnes, Npu3Ma, mupamusia, Gurypa 1 moBepXHOCTh BPALIEHUs, LIMIIUH/IP, KOHYC,
map, cdepa, cedeHus GUrypbl BpalleHHs, IUIOCKOCTh, Kacatomasics chepbl, HUIHNHIPA, KOHYCA;
IUTOIIAAb TIOBEPXHOCTH THPAMHIIBI, MPHU3MBI, KOHYCa, MWIMHIpA, IIapa; YMEHHE H300paxkaTh
MHOTOI'PaHHUKH U TIOBEPXHOCTH BpAILEHUs, UX CEUEHHUS OT PYKH, C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M IEKTPOHHBIX CPEJCTB; YMEHUE paclo3HaBaThb CUMMETPHUIO B IIPOCTPAHCTBE;
YMEHHUE paclo3HaBaTh NPaBUIIbHbIE MHOTOIPaHHUKH.

[P 11. VYmMeHue omnepupoBaTh MOHATUSAMH: IBIKEHHE B IPOCTPAHCTBE, MOAOOHBIC
(GuUrypsl B mpoCTpaHCTBE; UCIOIH30BATh OTHOILICHUE IUIONIA/ICH MMOBEPXHOCTEH U 00BEMOB



NOJ00HBIX (PUTYp TP PEIICHUH 3a/1a4.

[TP 12. YMeHHe BBIYUCIATh TEOMETPUUYCCKUE BETUYHUHBI (JTTMHA, YroJl, TUIONIa/lb, 00bEM,
TUIONIA/Ib TTIOBEPXHOCTH ), UCIIOJIBb3YS U3YUYCHHBIE (POPMYIIBI U METO/IBI.

I[P 13. YmeHume omnepupoBaTh NOHATHSAMHU: MPSAMOYroJibHAs CHCTEMa KOOPJIWHAT,
KOOPJMHATBHl TOYKH, BEKTOP, KOOPAWMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEIACHHUE, Yroid MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOpa Ha 4YHUCIO; HAaXOAUTh C IOMOIIbBIO
M3Yy4eHHBIX (DOPMYIT KOOPAUHATHI CEPEIUHBI OTPE3KA, PACCTOSHHUE MEKY IBYMS TOYKAMH.

[P 14. Ymenue BbpIOMpaTh MOAXOASAIIMM HM3YyUYEHHBIM METOA ISl PELICHUS 3aJaud,
pacrmo3HaBaTh MaTeMaTHUecKue (akThl W MaTeMaTHYeCKHe MOJEIU B MPHPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;, YMEHHE IMPUBOJUTH MPUMEPHl MAaTEeMAaTHYECKUX
OTKpbITHI POoccuiickoil 1 MUPOBOM MaTeMaTHYECKON HAYKH.

2. CTPYKTYPA U COAEP) XAHUE OBH_[EOBPA3OBATE.JII)HOI71
JUCHUITJINHBI
2.1. O6beM y4eOHOI TUCHUILTHHBI U BUbI Y4eOHO# padoThl

Bup y4yeOHoii padoThI O0BeM B yacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMBbl AUCHHUILIMHBI, B T. 4.: 330
OcHoBHOE cofepxkaHue B T. 4.: 256
TEOpPETUYECKOe 00yICHNE 156
MPaKTUYECKHUE 3aHATHS 100

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

56
(copep:kaHMe NPUKJIATHOTO0 MOXYJIfA) B T. 4.:

MPaKTUYECKHE 3aHATHUS 56

IIpome:xxyTouyHast arTecTanus B (popMe IK3aMeHa 18




2.2. TemaTu4ecKHii NJIaH U COepPKAHUE YUeOHOM TUCIUTLINHBI

Conep:xanue yueOHOro MmaTepuajia (0CHOBHOE U NPO(ecCHOHATbHO-

HaumenoBanue O0bem YpoBenb | Popmupyembie
OPHMEHTHPOBAHHOE), JTA00PATOPHbIE U MPAKTHYECKUE 3AHATHS,
pa3/1esioB U TeM . 4acos OCBOEHHUS] | KOMIIETEeHIINH
NMPUKJIATHONH MOTYJIb (IPH HATUYHH)
1 2 3 4 S)
OcHOBHOE coJiepkaHue
I cemecTp (136 u)
Pa3nen 1. [loBTOopeHue Kypca MaTeMaTHKH OCHOBHO# IIKOJIbI 12
Conepxanue y4eOHOro marepuana 2 3 OK 01
Tema 1.1 ba3oBble 3HaHUS U yMEHHUS 10 MaTEMaTHKE B IPO(ecCHOHaIbHOMN U B OK 02
enu 1 3agaun IMOBCETHEBHOU NEITEIbHOCTH. OK 03
MaTeMaTUKu pu [IpakTuueckue 3aHATUS 2 OK 04
OCBOCHHUH Teopernueckoe oOyueHue - K 1.3
CHEIUATBEHOCTH KoHnTtposbHbIe paboThI -
CamocTtosrenbHas paboTa 00ydaromuxcs -
Conepxxanue y4eOHOro marepuana 2 3
T 12 JleiicTBHS HAl TOJOKUTENBHBIMU M OTPULIATEIBHBIMHI YHCITaMH,
ma l. .
¢ OOBIKHOBEHHBIMH U JECATUIHBIMH JIpOOsMHU. JISHCTBUS CO CTETICHIMH,
Uucna u BEIYUCIIEHUS. ..
dbopMyIbl cOKpamEHHOro yMHOXKeHUs. [IpocThie mpoIeHTHI, pa3Hble CIOCOObI
Beipaxxenus u
WX BBIYHCIICHUSI.
peoOpa3zoBaHMUsL. I
pPaKTHUYECKUE 3aHATUSA 2
IIpoueHTHBIE
Teoperuueckoe oOyueHue -
BBIYMCIICHUS
KonTponbubie paboTs -
CamocTtosTenpHas paboTa 00ydaromuxcs -
Coaepxanue yueOHOro marepuaina 2 3
Jluneiinbple, KBaApaTHbIC, APOOHO-TMHEHHBIC YPAaBHEHHUS U HEPABEHCTBA.
T 13 CrocoObI pemeHus: CUCTEM JIMHEHHBIX YPAaBHEHHI: METOT TTOJACTAHOBKH,
ema 1. o . .
y METO/] cTIoKeHus, rpaduueckuii Metos. CHCTeMbl HETMHEWHBIX YPaBHEHHM.
aBHEHUS U "
P Cuctembl HepaBeHCTB. UNCIIOBBIE TPOMEKYTKHU: JTy4, OTKPBITHIH JIy4,
HepaBeHcTBa. CHCTEMBI
. WHTEPBaJ, OJYUHTEPBAJI, OTPE3OK.
yYpaBHEHUU U
[IpakTHueckue 3aHIATUSL 2
HEPaBEHCTB
Teopernueckoe oOydeHne -
KoHTposbHbIe paboThI -
CamocrosiTenbHas paboTa 00yJaromuxcs -
Tema 1.4 Conepxanue yueOHOro marepuana 2 3




QyHKINHU: TUHEHHAs,
oOpaTHas
IIPONIOPLUOHAIBHOCTb,
KBaJpaTUyHast GyHKLUA

Onpenenenne ¢pynkunn. OyHKIMOHAIBHAS 3aBUCUMOCTD MEXTY
BennurHaMu. O0IacTh ONpeieieHusl U MHOKECTBO 3HAUCHUN (DYHKIUH.
Buns! pynkuii: nuHeliHast, oOpaTHast IpOMOPLUUOHATBHOCTD, KBaApaTHYHAS
dbynaknust. [Toctpoenne rpadMKoB pa3IMIHbIX QYHKITHIA.

[IpakTuueckue 3aHATHUA 2
Teopetnueckoe o0ydeHne -
KonrtposbHbie paboTh -
CamocTtosTenpHas paboTa 00yJaromuxcs -
IIpodeccnoHaIBbHO-OPHEHTHPOBAHHOE COJdEPKAHUE 2 3 OK 01
Bunp! ninockux ¢uryp u ux miomazs. [IpakTuko-oprueHTHpOBaHHBIE 331241 B OK 02
Tema 1.5 Kypce T€OMETPHH Ha TUIOCKOCTH. OK 03
I'eomerpus Ha IlpakTHyeckue 3aHATUA 2 OK 04
IJIOCKOCTH Teoperuueckoe o0yueHue -
KontposbHbie paboTh -
CamocrosTenbHas paboTa 00yJaromuxcs -
Coxaepxxanue yuebHOro marepuala 2 3 OK 01
T 16 Boruncnenus u npeoOpa3oBanusi. Y paBHEHUs 1 HepaBeHCTBA. ['eomeTpus Ha OK 02
ema 1.
wiockocTd. KonTposnpHast pabota no paszneny 1. OK 03
BxopaHas KOHTposIbHAs
IIpakTHyeckue 3aHATUSA 2 OK 04
paborta
Teopetuueckoe oOyueHue -
CamocTosrenbHas paboTa 00y4daromuxcs -
Paznen 2. OcHoBbl TpUroHoMerpuu. Tpuronomerpuyeckue GpyHKIUU 40
Conepxxanue y4eOHOro martepuana 4 1,2 OK 01
Ennnudnas okpyXHOCTb. PacnonokeHue Touek Ha €IMHUYHOM OKPY>KHOCTH. OK 02
T 21 [ToBOpOT TOUKM BOKpYT Hauvaya KoopauHat. PaguanHast mepa yria. [TepeBos OK 03
ema 2. .
U3 paJMaHHOM MephI B IPaJyCHYIO U Ha00opoT. Onpenenenue cunyca, OK 04
Tpuronomerpuueckue
o KOCHHYCa, TAHT'€HCA M KOTaHTeHca. 3HAKW CHHYyCa, KOCHHYCa, TAHTeHCa U
KIIAU
YHKI KOTAHI'€HCA [T0 KOOPIMHATHBIM YeTBEPTSAM. 3aBUCUMOCTh MEXTy CHHYCOM,
MIPOU3BOJILHOTO YTIIa,
KOCHHYCOM, TAHT€HCOM M KOTAHT'€HCOM OJTHOTO M TOTO K€ YTJIa.
yucna. Pannannas u
Teoperuueckoe obyueHue 4
rpajycHas Mepa yria
[TpakTuyeckue 3aHATHS -
KoHTposbHbIe paboThl -
CamocrosTenbpHas paboTa 00yJaromuxcs -
Tema 2.2 Conepxxanue y4eOHOro marepuana 4 1,2
OcHOBHBIE BriBoa popMyI1 OCHOBHBIX TPUTOHOMETPHUECKUX TOXIeCTB. CHUHYC,




TPUTOHOMETPUUYECKUE | KOCHHYC, TAHT€HC U KOTAHT'CHC YTJIOB 0 U — 0. O0IacTH MpUMEHEHHS
To)KAecTBa. DOPMyJIBI | OCHOBHBIX TPUTOHOMETPUUECKHX TOXKECTB. Borurcienue 3HaueHui
NPUBEICHUS TPUTOHOMETPHUUYECKUX (PYHKLUH 110 H3BECTHOMY 3HAUCHHIO OAHOM U3 HUX.
BeiBog (hopMya mpuBeieHUs U1l CHHYCA, KOCHHYCA, TAHI'€HCA U KOTAHT€HCa.
TeopeTuueckoe obyueHue
[IpakTuyeckue 3aHATUSA
KonrtposbHbie paboTh
CamocrosTenpHas paboTa 00yJaromuxcs
Conepxxanue y4eOHOro marepuana 2
Tema 2.3 CymMma 1 pazHOCTb cuHYCcOB. CymMMa M pa3HOCTb KOcHHYcOB. Cymma
Cunyc, KOCuHYC, pa3HOCTb TaHreHCcOB. DOpMyIIbl IBOMHOTO yriia i CHHYca KOCUHYCa U
TAHTE€HC CYyMMBI 1 TaHTeHca.
pasHocTH IByX yriioB. | TeopeTnueckoe oOydeHue
DopmyJibl JBOWHOTO [IpakTrueckue 3aHATUA
apryMeHTa KonTtposbHbIe pabOThI
CamocTosrenbHas padoTa 00y4daromuxcs
Conepxxanue y4eOHOro martepuana 2
BeiBog popmyi nosoBuHHOTO aprymenTa. [IpeoGpa3oBanue cyMMBI
TPUTOHOMETPHUYECKUX (PYHKIIMI B TPOU3BEICHNE U POU3BEICHHS B CyMMY.
Tema 2.4 BeiBog popmyn nonmxenus crenenu. [IpeoOpasoBanus npocreimumx
@opMyJIbI TOJIOBUHHOIO o
TPUTOHOMETPHUYECKUX BBIPAKEHHH.
yria. Popmybl TeopeTruueckoe obyueHue
TTOHHACHI CTeneHH [IpakTuueckue 3aHATHUA
KontposbHbie paboTh
CamocrosTenbHas paboTa 00yyaromuxcs
Coaepxanue yueOHOro marepuaina 1,2

O6unacTh onpeaeneHuss 1 MHOKECTBO 3HAYEHUI TPUTOHOMETPUUECKUX
¢ynkuuit. YTHOCTh M HEUETHOCTD, IEPUOIUYHOCTD TPUTOHOMETPUUECKUX

Tema 2. . . .
N S ¢ynkuuii. Coiicta u rpaduku QyHKUINN
Tpuronomerpuueckue i _ _ _
9 y=sinx,y =cosx, y=tgx, y=ctgx.
(GyHKLMHU, UX CBOHCTBA
TeopeTnueckoe oOyueHue
u rpaduKu
[IpakTueckue 3aHATUA
KonTponbHbIe paboThI
CamocrosiTenbHas paboTa 00yJaromuxcs
Tema 2.6 Conepxanue yueOHOro marepuana




ITpeobpa3oBanue Cxarue 1 pacTsoKeHHe rpa(uKoB TPUTOHOMETPHYECKUX (YHKIIUH.
rpaduxos IIpeoOpazoBanne rpa)uKOB TPUTOHOMETPHUIECKUX (PYHKITHH.
TpuroHoMmerpuueckux | TeopeTtuueckoe obyueHue
byHKIMI [IpakTudeckue 3aHATHS
KonTponbHbIe paboTh
CamocTtosrenbHas paboTa 00y4daromuxcs
IIpodeccnoHaibHO-OPUEHTHPOBAHHOE COJdEPKAHHE
Tema 2.7 Hcnonp3oBaHre CBOWCTB TPUTOHOMETPUYECKUX (DYHKIIHII B
Ornucanue poeCCHOHAIBHBIX 3aa4ax.
MIPOU3BOICTBEHHBIX [IpakTHueckue 3aHATUS

MIPOIIECCOB C MMOMOIIIBIO
rpaduxoB GpyHKUINH

TeOpeTI/I‘IeCKOG 06yquHe

KonTponbubie paboTsl

CamocTosrenbHas padoTa 00ydaromuxcs

Copaepxanue y4eOHOro Marepuana

Ob6parnble TpuroHoMeTpuieckue GpyHkun. Mx cBoiicTBa u rpaduky.

Tema 2.8
Onpenenenne apkCUHyca, apKKOCHHYCa U apKTaHTeHCa YnCIa.
ObpatHbie
TeopeTuueckoe obOyueHue
TPUTOHOMETPUYECKHE
[IpakTuueckue 3aHATUA
byHKIIUN
KonTponbubie paboTs
CamocrosiTenbHas paboTa 00yJaromuxcs
Coaepxanue yueOHOro marepuana
VYpaBHeHus Buaa cos x = a,sinx = a,tg x = a,ctg x = a.
Pemenue no ¢popMynam U TpUrOHOMETPUUECKOMY KPYT'Y IPOCTEHIINX
Tema 2.9 TPUTOHOMETPUUYECKUX ypaBHEHM. [IpocTreiinie TpUroHoMeTpruIecKne
IIpocreimne yYpaBHEHUS, CBOJIALINECS K KBaJAPAaTHBIM, pelIaeMble pa3ioKEeHHEM Ha
TPUTOHOMETPUYECKHE | MHOXKUTENH, OJHOPOAHBIE TPUTOHOMETPUYECKHUE YPABHEHUSL.
ypaBHEHUSA TeopeTnueckoe oOyueHue
[IpakTueckue 3aHATUA
KonTponbubie paboTsl
CamocrosTenbHas paboTa 00yJaromuxcs
T 210 OcHOBHOE coaepxkaHUE
ema 2. =
Mpocreiimme Pemenue o ¢opmynaM u TPUTOHOMETPUYECKOMY KPYT'Y TPOCTEHUIITHX
p TPUTOHOMETPUUECKUX HEPABEHCTB.
TPUTOHOMETPHYECKHE
[IpakTuyeckue 3aHATUSA
HEpaBEHCTBA

Teopernueckoe oOydeHne




KonTponbubie paboThl

CamocrosTenpHas paboTa 00yJaromuxcs

OcHOBHOE coJepkaHue 2
T 511 CucreMbl TPOCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHU. MeTO bl MX
ema 2.
pelIeHusl.
Cucremsl
TeopeTruueckoe obyueHHe 2
TPUTOHOMETPUUECKHUX
. [TpakTdeckue 3aHATHA -
ypaBHEHUU
KonTponbsabie paboThI -
CamocTtosrenpHas paboTa 00ydaromuxcs -
Tema 2.12 OcHOBHOE conepKaHHE 2
KonrtpomnbHas paborta o | IIpeoGpa3oBanue BelpakeHuil. Pemienrie TpuroHoMeTpu4ecKuX ypaBHEHUN U
pazzneiny 2 «OCHOBBI HEPaBEHCTB, B TOM YHCJIE C UCIOJIb30BAHUEM CBOMCTB (DYHKIIMH.
TPUTOHOMETPHH. IIpakTuyeckue 3aHATUA 2
Tpuronomerpuueckue | Teopernueckoe oOyueHue -
G YHKITII CamocTtosrenpHas paboTa 00y4daromuxcs -
Pa3nen 3. Crenenu u kopuu. CrenenHasi pyHKIUSA 18
Tema 3.1 OcHOBHOE conepKaHHE 2 OK 01
Crenenp. CBo¥icTBa [TonsiTue cTenenu c MmoObIM Moka3zareneM. CBOWCTBA CTENEHU. OK 02
CTEIEHU C TeopeTtuueckoe obyueHue 2 OK 03
paroHaIbHBIMU U [TpakTHyeckue 3aHATHA - OK 04
JNENUCTBUTEIbHBIMU KoHnTposabsHbie paboTh -
MIOKa3aTeNsIMU CamocrosiTenbHas paboTa 00yJaromuxcs -
OcHOBHOE coj/iepKaHue 2
T 12 CrenenHble (YHKIIUU, UX CBOMCTBA U TpadUKH.
ema 3.
TeopeTruueckoe obyueHue 2
Crenennsle QyHKIUY,
. [IpakTrdeckue 3aHATHS -
UX CBOWCTBA U TpaduKH
KonTponbubie paboTsl -
CamocrosTenbHas paboTa 00yJaromuxcs -
Tema 3.3 Conepxxanue y4eOHOro martepuana 4
[TousiTre KOpHS N-0i Ornpenenenne KOpHs N-0¥ CTETICHH U3 IEHCTBUTENBLHOTO urcyia. CBOWCTBa
CTCIICHU U3 KOPHs N-0ii cTerenn. [IpaBuia cpaBHenns kopHeil. OYHKIUHK Buga y = vVa™,
JENCTBUTEIBHOTO UX CBOMCTBA U rpaduKu.
yucia. CpolicTBa KopHs | Teopetnyeckoe oOydeHHe 4

N-0if cTerieHN

[IpakTueckue 3aHATUA




KonTponbubie paboThl

CamocrosTenpHas paboTa 00yJaromuxcs

Coaepxanue yueOHOro marepuana 4 2
T 34 [IpeoOpa3zoBanue BeIpakeHUN ¢ KOpHAMHU N-0i1 ctenenu. Haxoxnenue
ema 3.
OLIMOOK B NPe0Opa30BaHUSIX M BHIUMCICHUSX.
[IpeoOpazoBanue
[IpakTuueckue 3aHATHUA 4
MppalMOHATIBHBIX
. Teoperuueckoe o0yueHue -
BbIpa)KEHUI
KonTponbsabie paboThI -
CamocrosTenbHas paboTa 00yJaromuxcs -
Conepxanue y4eOHOro marepuaina 4 2
Tema 3.5 PaBHOCWIIBHOCTD MPPALIMOHAIIBHBIX YPABHEHUI U HEPABEHCTB. MeToAbI NX
Pemenue peuieHus. Pemienne nppaiioHaJIbHbIX YpaBHEHHH U HEPaBEHCTB.
MPPALMOHAIIBHBIX TeopeTuueckoe obOyueHue 2
YpaBHEHUH U [IpakTuueckue 3aHATUS 2
HEPaBEHCTB KontposbHbie paboThl -
CamocrosTenbHas paboTa 00yJaromuxcs -
Coxaepxxanue yueOHOro marepuana 2 3
Tema 3.6 [Ipeobpa3oBanue panoOHaNbHbBIX, HPPALUOHATIBLHBIX, CTEIIEHHBIX
KonTtposnbHas pabota o | BelpaskeHHi. Mcronb30BaHre CBONCTB CTENIEHHON (YHKIIUH ITPU PELIEHUU
pazzneny 3 YpaBHEHUH U HEPAaBEHCTB.
«CTeneHy U KOpHHU. IIpakTuyeckue 3aHATUA 2
Crenennas ¢pyuknus» | Teoperuueckoe o0ydeHue -
CamocrosiTenbHas paboTa 00y4Jaromuxcs -
Paznen 4. [loka3arenbHast QyHKIMS 16
Conepxanue y4eOHOro mMarepuaia 4 1,2 OK 01
CremneHb ¢ IPOU3BOJIbHBIM JIEHCTBUTENIBHBIM NTOKa3zaTenaeM. Onpenenenue OK 02
T 41 noka3zaTeJabHON (QYHKIUH, ee cBOiicTBa U rpaduk. 3HAKOMCTBO C OK 03
ema 4. .
IPUMEHEHHEM NoKa3aTeIbHON QyHKIMH. Penienne nokasareabHbIX OK 04
IToka3zarenbHas N
. ypaBHEHMH ()YHKIIMOHAIbHO-TPaPHUECKUM METOIOM.
GyHKIHS, ee CBOMCTBA U
TeopeTruueckoe obyueHue 4
rpadux
[IpakTHueckue 3aHATUSA -
KoHTposbHbIe paboThl -
CamocrosTenbpHas paboTa 00yJaromuxcs -
Tema 4.2 Coaepxanue yueOHOro marepuana 6 2
Pemenne PeeHne nokasarenbHbIX YpaBHEHUI METOOM YPaBHUBAHUs II0OKA3aTeIIeH,




MIOKA3aTeIbHBIX METO/I0M BBEJICHUS HOBOM NIEPEMEHHOM, (PYHKIIMOHATBHO-TPaQUIECKIM
YpaBHEHUH U MeToI0M. Perienne nokasareabHbIX HEPABEHCTB.
HEPaBEHCTB Teoperuueckoe obyueHue 2
[IpakTuyeckue 3aHATUSA 4
KontposbHbie paboTh -
CamocTtosrenbHas paboTa 00y4daromuxcs -
Coaepxanue yueOHOro marepuana 4 2
Tena 4.3 Pemenue cuctem nokasartenbHbIX ypaBHeHUH. HaxoxaeHue ommook B
Mma 4.
npeoOpa30BaHUsX U BHIYHCICHUSX.
Cucremsl
Teoperuueckoe obOyueHue 2
MOKa3aTeNIbHBIX
. [IpakTHueckue 3aHIATUSL 2
ypaBHEHHH
KonTponbubie paboTsl -
CamocTosrenbHas padoTa 00ydaromuxcs -
Conepxanue y4eOHOro marepuaina 2 3
Tema 4.4 Pemenne nokasarenbHbIX YpaBHEHUN METOOM YPABHUBAHHUS [TOKA3aTEIICH U
KonTtponbHas paboTa o | METO/10M BBEJIEHHsI HOBOU IlepeMeHHOM. Perienue noka3aTenbHbIX
pazneny 4 HEPABEHCTB.
«IToka3zarenbHas [IpakTuyeckue 3aHATUSA 2
byHKIASDY Teoperuueckoe oOyueHue -
CamocTosrenbHas padoTa 00ydaromuxcs -
Pa3nen 5. Jlorapugmsl. Jlorapupmuueckas pyHkuus 26
Coxaepxanue yueOHOro marepuala 6 1,2 OK 01
Jlorapudm yucna. JlecaTHuHbIN U HATYpaIbHBIN JOrapudM, 4uco €. OK 02
T 51 OcHoBHoe norapupmudeckoe ToxxaectBo. CoiicTsa orapudmon. Oneparus OK 03
Mma 5.
¢ norapudmupoBanus. [lepexo Kk HOBOMY OCHOBaHHUIO JIoTapudma. OK 04
Jlorapudm umcna.
. TeopeTruueckoe obyueHue 4
CoiicTBa norapupmMos
[IpakTuueckue 3aHATHUA 2
KonTponbubie paboTs -
CamocrosTenbHas paboTa 00yyaromuxcs -
T 5 Coaepxanue yueOHOro marepuaina 4 1,2
Mma 5. =
¢ Jlorapudmmueckas GyHKIHUS, €€ CBOWCTBA U rpaduK.
Jlorapupmuueckas
. TeopeTruueckoe obyueHue 4
¢byHKLUSA, ee CBOMCTBA U
IIpakTrueckue 3aHATH -
rpaduk

KonTponbHbIe paboThI




CamocrosTenbHas paboTa 00yyaromuxcs -
Conepxanue y4eOHOro marepuana 6 2
[onsarue norapudmuueckoro ypasuenus. Onepanust noreHIupoBanus. Tpu
Tema 5.3 OCHOBHBIX METO/Ia PELICHUS JOrapu(PMUUECKUX YpaBHEHUI:
Pemenne (byHKIMOHATBHO-TpaQUUECKHiA, METO/I MOTEHIIMPOBAHUS, METO]] BBEICHUS
JorapupMUUECKUX HOBOH nepeMeHHOH. Jlorapupmuueckue HepaBeHCTBa.
YPaBHEHHHU U TeopeTndyeckoe oOyueHue 4
HEpPaBEHCTB [IpakTuueckue 3aHATUSA 2
KonrtposbHbie paboThl -
CamocrosiTenbHas padoTa 00y4aromuxcs -
Conepxxanue y4eOHOro marepuana 4 2
AJNropUTM peleHHs CUCTEMbI YpaBHEHUH. PaBHOCHIIBHOCTH
Tema 5.4 Jorapu(pMHUECKUX YpaBHEHUH 1 HEPABEHCTB.
Cucremsl
Teopetuueckoe obyueHue 2
Horaqu)MqufKHX [IpakTuueckue 3aHATUS 2
ypaBHEHHIA
KoHTposabsHbie paboTh -
CamocrosTenbHas paboTa 00yyaromuxcs -
IIpodeccnonalbHO-OpPHMEHTHPOBAHHOE COJepPKAHUE 4 3
[Ipumenenune norapugma. Jlorapugmuueckast cnupaib B IPUPOJE.
Tema 5.5 MaremaTHueckue cBOMCTBa JIorapu(MUUEeCKOi Criupay.
Jlorapudmsl B ipupoae | [IpakTuueckue 3aHATHS 4
U TEXHHKE Teoperuueckoe oOyueHue -
KoHnTposabHbie paboTh -
CamocrosTenbHas paboTa 00yJaromuxcs -
Tema 5.6 Coaepxanue yueOHOro marepuaina 2 3
KonTponbnas pabota o | Jlorapudpmuueckas pyHkius. Pemenue npoctelmmx JorapupmMuaeckux
pasnmeny 5 YpaBHEHUM.
«Jlorapudmsr. [IpakTrueckue 3aHATUSA 2
Jlorapupmuyeckas Teopernueckoe oOyueHue -
GyHKITIS CamocTosrenbHas paboTa 00ydaromuxcs -
Pa3nen 6. YpaBHeHHsI M HEPaBEeHCTBA 24
Tema 6.1 CopepxaHue ydeOHOro Marepuana 4 2 OK 01
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTD ypaBHEHH U HepaBeHCTB. Onpenenenusi. OCHOBHbIE OK 02
YpaBHEHUU U TEOPEMBI O PABHOCUJIBHBIX IIEPEX01aX B YPABHEHUAX U HEPABEHCTBAX. OK 03
HepaBeHCTB. O0mue | OOume METO bl PEIICHNsI YPAaBHECHUIA: IEPEXO0/I OT PAaBEHCTBA (DYHKIMHI K OK 04




MCTOJBbI PCIICHUA

PaBEHCTBY apr'yMEHTOB JUIsI MOHOTOHHBIX (DYHKITHI, METOI pa3IOXKEeHUS HA
MHO>KUTEIIH, METO]] BBEJICHUSI HOBOI IepeMEeHHOH, (hyHKIMOHAIEHO-
rpadu4ecKuil METOI.

TeopeTruueckoe obyueHue 2
[IpakTuueckue 3aHATHUA 2
KonTponbHbie paboThI -
CamocrosTenbHas paboTa 00yyaromuxcs -
Conepxxanue y4eOHOro marepuana 4 2
OO01re MeTOIbl peIICHUsT HEPABEHCTB: IEPEX0 OT CPABHEHUS 3HAUCHHIHA
Tema 6.2 (GyHKLUH K CPaBHEHUIO 3HAYEHUN apryMEHTOB JJ11 MOHOTOHHBIX (DYHKIIMH,
. METOJ HHTEPBAIOB, PyHKIIMOHANBHO-Tpadudeckuil Mmetoa. I'paduueckuii
I'paduueckuii meToq .
. METOJ peLlCHHs] YPaBHEHHH U HEPaBEHCTB.
peleHNs ypaBHEHHUH,
Teopetuueckoe obyueHue 2
HEPaBEHCTB
[IpakTuueckue 3aHIATUS 2
KonrtposbHbie paboThl -
CamocTosrenbHas padoTa 00ydaromuxcs -
Conepxxanue y4yeOHOro Matepuana 4 2
Omnpenenenne moayis. Packpeitre Mmoyiis o onpenenenuto. [Ipocreiimne
Tena 6.3 yYpaBHEHMsI U HEpaBEHCTBA C MoayJieM. [IpuMeHeHne paBHOCHIIBHBIX
Ma 6. .
NePEeX0I0B B ONPENICTICHHBIX TUTIAX YPABHEHUI M HEPABEHCTB C MOJTYJIEM.
YpaBHeHuUs u
TeopeTnueckoe obyueHue 2
HEpaBEHCTBA C MOJyJIEM
[IpakTuueckue 3aHATHUA 2
KoHnTposabsHbie paboTh -
CamocTosrenbHas paboTa 00ydaromuxcs -
Conepxxanue y4eOHOro mMartepuana 4 1,2
Tema 6.4 3HakoMCTBO ¢ mapameTpoM. [IpocTeiinie ypaBHeHNs 1 HEPABEHCTBA C
ma 6.
apaMeTpPOM.
YpaBHeHUs U
TeopeTruueckoe obyueHHe 2
HEPaBEHCTBA C
[IpakTHyeckue 3aHATUS 2
napameTpamu
KonTponbubie paboTsl -
CamocrosTenbHas paboTa 00yJaromuxcs -
Tema 6.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJdEPKAHUE 6 2,3
TekcroBble 3agaun CocraBnenue u pereHne npopecCuoHaNbHbIX 33734 ¢ TOMOLIbIO YPaBHEHUI.
npodeccuonansHoro | [Ipaktuueckune 3aHATUS 6

COJICpKAHUS

Teoperuueckoe oOyueHue

IIK 1.3




KonTponbubie paboThl

CamocrosTenpHas paboTa 00yJaromuxcs

Coaepxanue yueOHOro marepuana 2 3
Tema 6.6 OO61re MeTo/IbI pellieHus] YpaBHEHHU. Y paBHEHHUS U HEPABEHCTBA C MOJIyJIEM
KonTpomnpHas paboTta mo | ¥ ¢ mapaMeTpoM.
pazneny 6 «YpaBuenuss | [Ipaktuueckue 3aHsATUS 2
1 HEpPAaBEHCTBa» Teopetnueckoe oOyueHue -
CamocrosTenpHas paboTa 00yJaromuxcs -
II cemectp (176 1)
Pa3nea 7. IlpousBoanasi pyHKuMH, ee IpMMEeHeHUe 42
Conepxanue y4eOHOro marepuana 2 1,2 OK 01
71 Omnpenenenue YUCIOBOM MOCIEI0BATEILHOCTH, CIIOCOOBI €€ 3aJaHusl. OK 02
I}:Zﬁmég CBolicTBa 4MCIIOBBIX MOCE0BaTeNbHOCTEW. Onpenenenye npeaena OK 03
NocJie0BaTeIbHOCTU. BoIunciieHue mpeienoB nocae10BaTeIbHOCTEH. OK 04
HOCIEAOBATCIILHOCTD. Teopetuueckoe obyueHue 2
Boruncnenue npenenos
TocyIeI0BaTebHOCTEH HpaKTHICCKAC SANATHS -
KonTtposbHbie paboTh -
CamocTosrenbHas padoTa 00ydaromuxcs -
ConepxaHue yueOHOro martepuana 6 1,2
[Tpenen ¢pynkuuu Ha 6eckoHeunoctu. [Ipenen GpyHKIMU B TOUKE.
[Ipupamenue aprymenTa, npupamienue GyHKuuu. 3agauu, NpUBOAsILINE K
Tema 7.2 MOHATHUIO TPOU3BOAHON. OnipeeneHne Mpon3BOJHON. AITOPUTM OThICKaHUS
[TonsTHE O MIPOU3BOJAHBIN.
npousBoaHoi pynknuu | Teopernyeckoe oOyueHue 4
[IpakTuueckue 3aHIATUSL 2
KonTponbubie paboTsl -
CamocrosTenbHas paboTa 00yJaromuxcs -
Conepxxanue ydyeOHOro martepuana 4 2
®opmyisl tudpdepenupoBanus. [[pon3BoaHas TPUTOHOMETPHUYECKUX
Tema 7.3 bynaknwmii. [TpousBogHBIE CYMMBI, pA3HOCTH, TPOU3BEACHUS, YACTHOTO.
®opmynsl 1 paBunia | Teoperudeckoe oOyueHue 2
muddepentupoBanuss | [IpakTuueckne 3aHATUS 2
KoHTposbHbIe paboTh -
CamocrosiTenbHas paboTa 00yJaromuxcs -
Tema 7.4 Coaepxanue yueOHOro marepuana 2 2




[IpousBoaHas CI0KHOU
byHKIUHA

Onpenenenue cinoxHoi pyHkunu. HaxoxxaeHnne mpon3BoIHON CIOKHON
GyHKIHH.

Teoperuueckoe obyueHue

IIpakTrueckue 3aHATHS

KonTponbHbIe paboTh

CamocTtosrenbHas paboTa 00y4daromuxcs

Tema 7.5
Ilonstue o
HENPEPHIBHOCTH
bynkun. Merton
WHTEPBAJIOB

Conepxxanue y4yeOHOro marepuana

[Tonsitue HenpepbiBHON (hyHKIMH. CBONHCTBA HENIPEPHIBHON (DYHKITHH.
OCHOBHBIE TEOPEMBI O HENPEPBIBHBIX PYHKIHIX. CBA3b MEKIY
HENPEPBHIBHOCTHIO U AU HEepeHINPYEMOCTHIO PYHKIIMH B TOUKE. ATOPUTM
pelIeHus HepaBEHCTB METOJIOM MHTEPBAJIOB.

Teoperuueckoe obOyueHue

HpaKTI/I‘{CCKHe 3aHATHUA

KonTponbubie paboTsl

CamocrosTenbHas pa60Ta o6yqa}oumxc;1

Tema 7.6
dusnueckuii u
F€OMETPUUYECKUI CMBICIT

Coxaepxanue y4eOHOro Marepuana

MexaHn4ecKuil CMBIC TPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT
Bpemenu t. HaxoxxaeHune ckopocTH uist poliecca, 3aJaHHoro (opMyIioi uimmu
rpadukoM. Bropas nmpousBoanasi, ee pusznueckuii cMmpica. ['eomeTpuueckuit
CMBICT MPOU3BOAHON (QYHKIIUH — YIIIOBOM KOI(PPHUIIMEHT KacaTeTbHOU K
rpaduky GyHKIUHU B TOUKE.

IIPOU3BOIHOM Teoperuueckoe obyueHue
[IpakTuueckue 3aHATHUA
KontposbHbie paboTh
CamocrosTenbHas paboTa 00yyaromuxcs
Conepxanue ydyeOHOro marepuana
T 77 AJNTOPUTM COCTaBJICHUS YpaBHEHH KacaTelbHOU K rpaduky QyHKINHN y =
ema /. (
x).
YpaBHeHuUe /
N [IpakTuyeckue 3aHATUA
KacaTeJbHOM K rpaduxy
Teopernueckoe oOyueHue
byHKIIUU <
OHTPOJIbHBIE PaOOTHI
CamocrosiTenbHas paboTa 00yJaromuxcs
Tema 7.8 Conepxanue yueOHOro marepuana
MOHOTOHHOCTh Bospacranue u yObiBaHue pyHKIIMH, COOTBETCTBUE BO3PACTAHMS U YOBIBAaHHS

¢dbysakuu. Toukn

dbyHKIMK 3HaKY Mpon3BoHON. [ToHATHE TPOU3BOTHON BBICIIETO MOPSIKA.




JKCTpEMyMa CooTtBeTcTBHE 3HAaKa BTOPOU IPOM3BOJHON BBIITYKJIOCTH (BOTHYTOCTH)
(GyHKLIMU Ha OTpe3Ke. 3alaud Ha MAaKCUMYM U MUHUMYM. [loHsTHE
ACHUMITOTBI, CIOCOOBI UX ONPEIEIICHUS.
Teoperuueckoe oOyueHue 2
[IpakTuueckue 3aHATHUA 2
KonTtposbHble paboTh -
CamocrosTenbHas paboTa 00yyaromuxcs -
Conepxanue yueOHOro marepuana 4
AnropuTt™m uccienoBaHus (YHKIIMHA U TOCTPOSHHS €€ TpaduKa ¢ TOMOIIHIO
Tema 7.9 npou3BogHON. JIpoOHO-TuHEHAs QYHKIIMSL.
Hccnenosanue
" Teopetuueckoe obyueHue 2
(GyHKLIMH ¥ TOCTPOEHHE Wi 5
1 rpadiKoB paKTUYECKHE 3aHATUS
KonrtposbHbie paboThl -
CamocrosiTenbHas padoTa 00y4yaromuxcs -
Conepxxanue y4eOHOro marepuana 4
[TpaBuia OThICKaHUSI HANOOJIBIIETO U HAMMEHBIIETO 3HAYCHUH (DYHKIINH.
Tema 7.10 [TocTpoenue rpadukoB MHOTOUIEHOB C MCIOJIb30BAHUEM aIlapaTa
Haubonbiiee u MaTeMaTHUYECKOT0 aHaJIn3a.
HauMeHbIIee 3HaueHus | TeopeTndyeckoe oOyueHue 2
byHKINN [IpakTuueckue 3aHIATUS 2
KonTponbubie paboTsl -
CamocTosrenbHas padoTa 00y4daromuxcs -
IIpodeccnoHAIBbHO-OPHEHTHPOBAHHOE COJAEpPKaAHHUE 6
Tema 7.11 IIpuMepsl UCTI0JIB30BaHUS IIPOU3BOIHOM JUUIS HAX 0K ICHUS HAUITYYIIETO
Haxoxnenne pellieHusl B MPUKJIAIHBIX 3a7a4ax.
ONTUMAIBHOTO [IpakTHueckue 3aHATUSL 6
pe3ysbTata ¢ oMol | Teoperndyeckoe o0ydeHue -
MIPOU3BOTHOM KontposbHbie paboTh -
CamocrosTenbHas paboTa 00yyaromuxcs -
Tema 7.12 Coaepxanue yueOHOro marepuaina 2
KonTponbHas pabora o | @opmynsl u npasuia auddepenuuposanusd. Mccnenopanue GyHKIui ¢
paznmeny 7 MOMOIIIBIO MPOU3BOIHON. Hanbonbiiee 1 HanMeHblee 3HaYeHNUS (QYHKIINU.
«IIpousBonHas IIpakTrueckue 3aHATHSI 2
byHKIIH, €e Teopernueckoe oOydeHne -
IIPUMEHEHUE» CamocrosTenbHas paboTa 00yJaromuxcs -




Pa3nen 8. [lepBooOpa3Hasi pyHKIIUH, ee IPUMEHEHHE

22

Conepxanue y4eOHOro marepuana 6 1,2 OK 01
3aaya 0 BOCCTAaHOBJICHUH 3aKOHA ABM)KEHUS 110 U3BECTHOM CKOPOCTH. OK 02
[Tonsitue naTerpupoBanus. O3HaKOMJIEHHE C TIOHATHEM UHTErpaia u OK 03
Tema 8.1 nepBoobpasnoii 1is hpyukuuu y = f(x). Perenue 3a1a4 Ha CBA3b OK 04
ITepBooOpa3Has MepBOOOPa3HON U €€ MTPOU3BOHOM, BRIYMCIICHHE TTEPBOOOPA3HOMN TSI TAHHOM
¢yuxmst. [Tpasuna ¢ynkuuu. Tabmuma GopmMyn UIst HaX0XKIEHHS TepBO0Opa3HbIX. M3yuenue
HAXO0XKICHUS MIPABHJI BBIUYMCIICHUS [1IEPBOOOPA3HBIX.
epBOOOPA3HBIX Teopetuueckoe obyueHue 4
[IpakTuueckue 3aHIATUSL 2
KonTponbubie paboTsl -
CamocTosrenbHas padoTa 00ydaromuxcs -
Conepxxanue y4eOHOro marepuana 6 2
[TonsiTve HeonpeeIEHHOr0 UHTErpaia. 3alauu, MPUBOISALIUE K IIOHATHUIO
Tema 8.2 ONPEAEIIEHHOIO HHTETPajia — O BRIYUCIICHUY TIJIOIIAAN KPUBOJUHEMHOMN
[Tnomane Tpaneuuu, o IepeMeIieHny TOUKU. [ eomeTprueckuii U pU3NIecKuii CMbICTT
KPUBOJIMHENHOM onpeneneHHoro unrerpaia. ®opmyna Herorona-JleitOnuiia.
tpaneuun. @opmyna | Teoperndeckoe oOyueHue 4
Herorona-Jleiitonuna | [IpakTudeckue 3aHATUSA 2
KonTponbubie paboTs -
CamocrosiTenbHas paboTa 00yJaromuxcs -
Coaepxanue yueOHOro marepuana 4 2
Tema 8.3 Brruncnenne HeonpeaeaeHHOro U ONIPEIEIEHHOIO MHTErPAJIoB.
Heonpenenennslii u TeopeTruueckoe obyueHue 2
ONpeAeIeHHbBIN I[IpakTuyeckue 3aHATUSA 2
WHTETPaIbI KonTponbubie paboTsl -
CamocrosiTenbHas paboTa 00yJaromuxcs -
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COJAEP)KAHUE 4 2 OK 01
WHuTerpai u ero npuKkiIagHoe 3HauYeHUe. Borunciaenue mionanei ¢ moMouLbIo OK 02
UHTETpasioB. Beruucienre o0beMOB ¢ TOMOIIbI0 UHTETpasioB. [IpumMepsl OK 03
Tema 8.4 . PUMEHEHHs UHTErpaia B QU3UKE U TEOMETPHH. OK 04
OnpeneneHHblit i 7
paKTUYECKHE 3aHATUS

HUHTErpal B )KU3HU

Teoperuueckoe oOyueHue

KoHTposbHbIe paboThl

CamocrosTenbHas paboTa 00yJaromuxcs




Tema 8.5 Coaepxanue yueOHOro marepuana 2 3 OK 01
KonTponbnas pabora o | [lepBoobpaznas ¢pynkuus. [IpaBuna HaxoxaeHus IEpBOOOPa3HBIX. OK 02
pasneny 8 [TpumeHeHne nepBooOpa3HON. OK 03
«[lepBooOpaznas [IpakTuueckue 3aHIATUSL 2 OK 04
byHKIMH, e Teopernueckoe oOyueHue -
MIPUMEHEHUE) CamocrosiTenbHas paboTa 00y4Jaromuxcs -
Paznen 9. MHoxkecTBa. DjieMeHTHI TeOpHH rpagos 10
Conepxxanue y4eOHOro marepuana 2 1,2 OK 01
[Tonsitue mHOXkecTBa. [Ipumepsl MHOkecTB. [logmHoO)ecTBa. Onepanuu ¢ OK 02
Tema 9.1 MHO>KECTBaMU: IiepecedeHre, 00beAMHEHNE, Pa3HOCTh MHOYKECTB. OK 03
Mmuosxectsa. leiicteus | Juarpammel Benna. MomHoCTs MHOKECTBA. OK 04
HaJ MHOKECTBAMHU. TeopeTruueckoe obyueHue 2
Hwnarpammbl Benna [IpakTueckue 3aHATUA -
KonTponbubie paboThl -
CamocTosrenbHas padoTa 00ydaromuxcs -
CopnepxaHue yueOHOro martepuana 2 1,2
[Tonsitue rpada. OcHOBHBIE BUIbI I'padOB: CBA3HBIN rpad, MOIHBIHN, IIIOCKUM
Tema 9.2 rpad, 1epeBo, HUKINYECKUI rpad) Ha MIOCKOCTH.
I'padsr. OcHOBHBIE TeopeTtuueckoe obyueHue 2
MIOHATHS U BUJIBI [TpakTHyeckue 3aHITUS -
KonTponbhbie paboTs -
CamocrosiTenbHas paboTa 00yJaromuxcs -
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE 4 2,3
Omnepanuu ¢ MHOXecTBaMu. Perienne npogeccuoHalbHbIX MTPAKTUKO-
MHO)KZ:TD::) %?"pa . OHpI/IeHTI/IpOBaHHI)IX 3ajad. y
PelmenTIe NpHITATHEX L paKTUYECKHE 3aHATUS
sanad €opeTndecKoe o0yueHue -
KontposbHbie paboTh -
CamocTosrenbHas padoTa 00ydaromuxcs -
Tema 9.4 CopepxaHue yd4eOHOro marepuana 2 23
KonTponbhas pabora no | Onepauuu ¢ MHOXecTBaMU. OmMicaHHe PeabHBIX CUTYalMH ¢ TOMOIIBIO
pazaeny 9 «MHoxecTBa. | MHOXeCTB. [IpuMeHeHne rpadoB K pelIeHuIo 3a1au.
DneMEeHTHI TEOpUHU [IpakTuueckue 3aHATUA 2
rpacdoB» Teopernueckoe oOydeHne -




| CamocTtosrenbHas paboTa 00y4daromuxcs

Pa3nen 10. DineMeHTHI KOMOMHATOPUKHU, CTATUCTUKH M TEOPHUH BEPOSITHOCTEN 28
Coaepxanue yueOHOro marepuana 4
DneMeHThl, coeAMHEeHUs. TpU BUJIa COCAMHEHUIA: TePECTaHOBKH,
T 101 pa3Mmerienus u coueranus. Onpenenenue paxkropuana. bunom HeroToHa.
ema 10. .
cBolicTBa OMHOMHUANBHBIX KO3 uurenToB. Tpeyronsuuk I[lackaus.
OcCHOBHBIE IOHATHS
TeopeTruueckoe obyueHue 4
KOMOHWHATOPUKH
IIpakTrueckue 3aHATHS -
KonTponbubie paboTsl -
CamocTosrenbHas padoTa 00y4daromuxcs -
Conepxxanue y4eOHOro marepuana 4
T 102 CoBMecTHBIE U1 HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOSATHOCTU CyMMBbI
ema 10. .
cOOBITHII. Y CIIOBHAS BEPOSTHOCTD. 3aBUCUMBIE M HE3aBUCUMBIE COOBITHSI.
CobbITHE, BEPOSTHOCTD .
Teopembl 0 BEpOSITHOCTH MPOU3BEICHHS COOBITHH.
coObIThs. CloxeHue u
TeopeTruueckoe obyueHue 4
YMHOXECHHE
. [IpakTrueckue 3aHATHS -
BEPOSITHOCTEH
KonTponbubie paboTs -
CamocTosrenbHas padoTa 00y4daromuxcs -
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEP)KAHUE 4
Tema 10.3 OTHOCHUTEBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.
ma 10.
CraTtrcTudeckoe onpeienenne BepossTHOCTH. OTieHKa BEPOSITHOCTH COOBITHSL.
BepositHOCTB B
[IpakTHueckue 3aHIATUSL 4
npodeccuoHaTbHBIX
Teopernueckoe oOyueHue -
3aa4ax
KonTponbubie paboTs -
CamocTosrenbHas paboTa 00ydaromuxcs -
Conepxxanue y4eOHOro mMartepuana 4
Bunb! ciiyqaitHeix BennuuH. OnpeneneHue JUCKPETHON CITydailHON
Tema 10.4 BEJIMUMHBI. 3aKOH pacIpeiefeHus] TUCKPETHON clTydaiiHOW BennuuHEL. Ee
JluckpeTHas ciaydaiiHas | YMCIOBBIE XapAKTEPUCTHKH.
BEJIMYMHA, 3aKOH €€ TeopeTnueckoe oOydeHHE 4
pacrpeesieHus [IpakTudeckue 3aHATHS -
KonTponbHbIe paboThI -
CamocrosiTenbHas paboTa 00yJaromuxcs -
Tema 10.5 Conepxanue y4eOHOro marepuana 4
3anauun Bapuanuonnsiii psa. [lonuron yactor u ructorpamma. CTaTUCTUYECKHUE

OK 01
OK 02
OK 03
OK 04




MaTeMaTU4eCKON XapaKTEPUCTHKH psia HAaOIr01aeMbIX JaHHBIX: CpeHee apupMETHIECKOE,
CTaTUCTUKU pa3Max, MoJia, MeIMaHa.
TeopeTruueckoe obyueHHe 2
[IpakTuueckue 3aHIATUS 2
KontposbHbie paboTh -
CamocTtosrenbHas paboTa 00y4daromuxcs -
IIpodeccnoHaibHO-OPUEHTHPOBAHHOE COJdEPKAHHE 6 3
[TepBuynas 06pabOTKa CTATUCTUYECKUX JAaHHBIX, IpauIecKoe ux
npencrasienue. Haxoxnenue cpelHuX XapakTepUCTUK HA0JII01aeMBbIX
Tema 10.6
JTAHHBIX.
CocraBnenue TabauIl 1
[IpakTHueckue 3aHIATUSL 6
yarpamMm Ha IpakTUKe
Teopernueckoe oOyueHue -
KonTponbHbie paboTsl -
CamocTtosrenpHas paboTa 00y4daromuxcs -
T 107 Conepxxanue y4eOHOro marepuana 2 3
ema 10.
OnemeHTbl KOMOMHaTOpUKU. COOBITHE, BEPOSTHOCTH COObITUS. ClI0KEHUE U
KonrtpomnsHas pabota o .
YMHOXEHHE BEpOATHOCTEN. Perienre 3a1a4 Ha HaX0KJ€HUE CTAaTUCTUYECKUX
paszneny 10 «2neMeHTbI
XapaKTEPUCTHK.
KOMOWHATOPUKH,
[IpakTHueckue 3aHIATUS 2
CTaTUCTHKH U TEOPHH
. Teopetuueckoe oOyueHue -
BEPOATHOCTEN
CamocTosrenbHas paboTa 00y4daromuxcs -
Pa3nes 11. Ilpsimble U MJIOCKOCTH B POCTPAHCTBE 20
ConepxaHue yueOHOro martepuana 2 1,2 OK 01
[Tpenmet crepeomerpun. OCHOBHBIE TOHATHS (TOYKA, IPsMas, MIIOCKOCTb, OK 02
Tema 11.1 npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekarommecs, OK 03
OCHOBHBIE IOHATHS napajuieibHble U CKpeluBatonecs npsamele. [IpusHak u cBOWCTBO OK 04
CTEepEOMETPHH. CKpemuBaromuxcs npssMbiXx. OCHOBHbIE MPOCTPAHCTBEHHBIE (DUTYPBHI.
Pacrionoskenue npsameix | TeopeTndyeckoe oOydeHue 2
U IUIOCKOCTEHN IIpakTryeckue 3aHATUA -
KonTponbubie paboTsl -
CamocrosTenbHas paboTa 00yJaromuxcs -
Tema 11.2 Coaepxanue yueOHOro marepuana 6 1,2
[TapannensHOCTB [TapannensHbIe IpsiMas U TI0ckocTh. Onpenenenue. [Ipuznak. CBoricTBa (¢

MPSIMBIX, NIPSIMON U
IUIOCKOCTH, TNIOCKOCTEH

nokasatenbcTBoM). [lapamnensabie mockoct. Onpenenenue. [Ipusnak.
CgoiicTBa (¢ 10Ka3aTenbCTBOM). TeTpasip u ero snmeMeHThl. [lapamienenurmnesn




U ero 3y1eMeHThl. CBOICTBA IPOTHUBOIOJIOKHBIX TPaHEH U TnaroHaneu
napauienenunena. [locrpoenne ceuenunit. Penienue 3amay.

Teoperuueckoe obyueHue

IIpakTrueckue 3aHATHS

KonTponbHbIe paboTh

CamocTtosrenbHas paboTa 00y4daromuxcs

Coaepxanue yueOHOro marepuana 2
[Tepniennukynapusie npsamele. [lapaniensHbie npsaMble, TEPIEHIUKYISIPHBIE K
1ockocTH. [Ipu3Hak nepneHIuKynspHOCTH MPSIMON U IUNIOCKOCTH
Tema 11.3 (moxazarenncTBo). [lepnenaukymnsap v HakIoHHad. [leprienuKynspHbIe
[epreHMKYIAPHOCTS | MIOCKOCTH. IIpH3HAK nepreHIuKyaIspHOCTH INIOCKOCTEH (JI0Ka3aTeNbCTBO).
OPSAMBIX, IPAMON K PaccTosiHus B mpocTpaHCTBe.
II0CKOCTH, Iockocteil | TeopeTnueckoe oOyueHue
IIpakTrueckue 3aHATHS
KoHTposbHbie paboTh
CamocTosrenbHas padoTa 00y4daromuxcs
Conepxxanue y4eOHOro martepuana 2
T Jloka3aTenbCcTBO B TEOPEMBI O TPEX MEPIIEHANKYIIApax. YTOJ MEeX1y IpIMOii
ema 11.4 Y IUIOCKOCTBIO. YTOJI MEKIY IIIOCKOCTsIMU. Pemenue 3amay.
Teopema o Tpex Teoperuueckoe obyueHue
MEePIEeHINKYISAPAX. P Y
Pewmerie 3aas [IpakTuueckue 3aHATHUA
KontposbHbie paboTh
CamocrosTenbHas paboTa 00yJaromuxcs
IIpodeccnonalbHO-OpPHMEHTHPOBAHHOE COJepPKAHUE 2,3
AKcHoMBI cTepeomeTpun. [lepneHIuKyIsipHOCTb MPSIMON U IUIOCKOCTH,
Tema 11.5 MapaIeIbHOCTD ABYX MPSAMBIX, IIEPIIEHTUKYIIPHBIX IIIOCKOCTH.
[TapannensHele, [eprienAMKyYIApHOCTH IIIOCKOCTEH. Perienre npakTuueckux 3aaay
HEPIEHANKYIISIPHBIE U | TPOPECCHOHAIBHO-OPUEHTUPOBAHHON HAIIPaBJIECHHOCTH.
CKPEIMBAIOIINECS [IpakTuueckue 3aHATUA
psIMbIE Teoperuueckoe o0yueHue
KonTponbubie paboTsl
CamocrosiTenbHas paboTa 00yJaromuxcs
Tema 11.6 Conepxanue y4eOHOro marepuana 3
KonTponbsnas paborano | PacrnonoxeHue MpsIMBIX M TUIOCKOCTEN B IIPOCTPAHCTBE.

pazneny 11 «IIpsimbie u

IleprieHIUKYISPHOCTD U NAPAJLIEIBHOCTD MPSAMBIX U INIOCKOCTEN.




IIJIOCKOCTH B

CxpemuBaromuecs mnpsmeole.

MIPOCTPAHCTBE [IpakTuyeckue 3aHATUSA 2
Teopetnueckoe oOyueHue -
CamocTtosrenbHas paboTa 00y4daromuxcs -
Pa3znen 12. MHOrorpaHHuKH 4 Tejla BpamieHust 40
Conepxxanue y4eOHOro marepuana 2 1,2 OK 01
[TonsiTHE MHOTOTpaHHHUKA. DJIEMEHTH MHOTOTPaHHHUKA: BEPILIUHBI, pelpa, OK 02
Tema 12.1 rpanu. Jluaronanau B MHOrorpaHHuke. BeIMyKiible 1 HEBBITYKJIIbIE OK 03
MHOrorpaHHuK. MHororpaHHuku. CeueHue. OK 04
Bepumnel, pedpa, rpanu | TeopeTuueckoe obOydyeHue 2
MHOTOTpaHHHKA [TpakTuyeckue 3aHATHS -
KonTponbubie paboTsl -
CamocTosrenbHas padoTa 00ydaromuxcs -
Conepxanue y4eOHOro marepuaina 2 2
Tema 12.2 [Tonsitue npusmbl. Ee ocHoBaHue U G0KOBbIE rpaHu. BricoTa mpu3Mel.
[Tpusma, ee [Tpsmas u HakaoHHas npu3Ma. IlpaBunbHas npusMa, ee ceueHue.
COCTaBJISIOLIHE. TeopeTuueckoe obOyueHue 2
Ceuenust IpU3MBL. IIpakTHueckue 3aHATUA -
Bust npusMel. KonTtposbHbie paboTh -
CamocrosiTenbHas paboTa 00yJaromuxcs -
Coaepxanue yueOHOro marepuana 2 2
[TonsTue napannenenunea. CBoicTBa NpIMOYTOJIBHOTO apayjieenune/a.
Tema 12.3 Ky6. Ceuenue kyba, napasuienenuresa.
[Tapannenenunesn, Kyo. T FRE——. >
Ceuenrie kyba, HeopeTI/Iqecxoe 00y
napaenemimena pPaKTHUYECKHE 3aHATUSL -
KonTponbubie paboTsl -
CamocTosrenbHas paboTa 00ydaromuxcs -
Conepxxanue y4eOHOro martepuana 2 2
Tema 12.4 [Tupamuna u ee 31eMeHTHI. CI/I}VIMCTpI/I}I B upamuje. CedeHue B MupaMue.
[IpaBunpHas nupamMuja. Y cedéHHas NMPaMHUJIaA.
IInpamupa, ee ceuenue. Teo 5 5
peTudeckoe oOyuyeHue

[IpaBunbHas u
yCeUuEHHas MUpaMuaa

[IpakTueckue 3aHATUA

KonTponbHbIe paboThI

CamocrosTenbpHas paboTa 00yJaromuxcs




Coaepxanue yueOHOro marepuana 2 2
Brruncnenue miomiaan 60KoBOi U OJTHONW MOBEPXHOCTH MPU3MBI,
Tema 12.5 T —
boxosas n mosmas [IpakTHueckue 3aHATUS 2
HOBGPEESS;;;EI WSMEL, Teopernueckoe oOyueHue -
KonTponbubie paboTsl -
CamocrosTenpHas paboTa 00yJaromuxcs -
Conepxxanue y4eOHOro marepuana 2 2
CuMMeTpHs OTHOCUTENBHO TOUKH, IPSMOM, TIocKocTH. CuMMeTpust B KyOe,
CI/IM’;:”II\“;?/I}IIZI_;?(Y(SG, ¥apannenennnez[e, pu3Me, MUpaMuje.
eopeTuyeckoe oOydeHHUE 2
E;Eii?ﬁg;&?;g [IpakTryeckue 3aHATHS -
KoHTposabHbie paboTh -
CamocTtosrenbHas paboTa 00y4daromuxcs -
IpodeccnoHANbHO-OPHEHTHPOBAHHOE COJAEpPKaHHUE 4 2,3 OK 01
CumMmMeTpHs B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY. OK 02
Tema 12.7 . [IpakTHueckue 3aHIATUSL 4 OK 03
Hpumeps! cumverpuii B Teoperndeckoe oOy4deHne - OK 04
mpoecern KoHnTposabHbIe paboTh -
CamocTosrenbHas paboTa 00y4daromuxcs -
Conepxxanue y4eOHOro martepuana 2 2 OK 01
[ToHsTHE MPaBUIBHOTO MHOTOrpaHHMUKa. CBOMCTBA MPaBUIIBHBIX OK 02
Tema 12.8 MHOTOTPaHHHKOB. OK 03
Hpasubasre Teoperuueckoe obyueHue 2 OK 04
MHOFOEES;ZI;I;H X [IpakTHueckue 3aHATUSA -
KonTponbHbIe paboThI -
CamocTtosrenbHas paboTa 00ydaromuxcs -
Conepxxanue yuyeOHOro Marepuana 2 2
[wmmaap u ero cocraisromue. CedeHne MUIMHIpa (TTapajuieIbHOe
Tema 12.9 OCHOBAHHUIO U ocH). Pa3zBepTka muimHapa.
Humezp uero TeopeTnueckoe oOyueHue 2
3HeMiIEII;II'H§e:eHHe [IpakTueckue 3aHATUA -
P KoHTposbHbIe paboTh -
CamocrosTenbHas paboTa 00yJaromuxcs -




Tema 12.10
Konyc u ero aneMeHTsl.
Ceudenue KoHyca

Conepxxanue y4yeOHOro marepuana

Komnyc u ero cocrasnsromue. CeueHue KoHyca (IapauielbHOe OCHOBAaHUIO U
IPOXOJsLIee Yepe3 BEPIINHY), KOHMYECKHE CEUEHUs. Pa3BEpTKa KOHycCa.

Teoperuueckoe oOyueHue

IIpakTrueckue 3aHATHS

KonTponbubie paboTsl

CamocrosTenpHas paboTa 00yJaromuxcs

Tema 12.11
Y cedeHHbI KOHYC.
Ceuenue yce4eHHOTO
KOHYca

Copaepxxanue y4eOHOro Marepuana

VYceuénnblii konyc. Ero o6pasyromas u Beicota. CedeHne ycedéHHOro KoHyca.

Teoperuueckoe obyueHue

IIpakTrueckue 3aHATHS

KonTponbubie paboTsl

CaMOCTOHTeHBHaﬂpa60TaO6yanHHHXCH

Tema 12.12
Hlap u chepa, nx
CEeUeHMs.

Copaepxanue y4eOHOro Marepuana

[ap u cdhepa. Bzanmuoe pacnonoxkenue chepsl u miockoctu. CeueHne
mapa, chepsl.

TeopeTqucxoe 06yquHe

IIpakTrueckue 3aHATHS

KoHnTposabHbIe paboTh

CamocTosrenbHas paboTa 00y4daromuxcs

Tema 12.13
O0beM Tena.
OTtHolIeHne 00HLEMOB
MMOJTOOHBIX TEI

Conepxxanue y4eOHOro martepuana

[Tousitue 06 o0beme Tena. O6bEM Kyba U MPSIMOYTOIBLHOTO
napauenenuneaa. O0bem npusmsel U MwHHApa. OTHOIIEHHE 00HEMOB
MOJI0OHBIX Te.

TeopeTqucxoe 06yquHC

[IpakTuyeckue 3aHATUSA

KonTponbubie paboTsl

CamocTosrenbHas paboTa 00ydaromuxcs

Tema 12.14
O0OBEMBI U IIJTOLIAIA
MMOBEPXHOCTEU TEIl

Conepxxanue y4eOHOro martepuana

O06nembl upamMuIbl U KoHyca. O0beM mmapa. [1nomaam moBepxHOCTEH Tl

TeopeTqucxoe 06yquHC

IIpakTrueckue 3aHATHS

KonTponbHbIe paboThI

CamocrosiTenbHas paboTa 00y4Jaromuxcs




Tema 12.15 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJdEPKAHHUE 6 2,3
KomOunammm Komb6unanuu reomerpuueckux tei. Mcnonb3oBanne KOMOMHAIIMIMA
MHOTOTPAaHHHUKOB M T€JI | MHOTOIPaHHUKOB U T€J BPAIlleHHs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4aX.
BpallleHUs. [IpakTuueckue 3aHATHUA 6
I'eomeTpuueckue Teopernueckoe oOyueHue -
KOMOMHAIINH Ha KoHTpoisibHBIEC paboThHI -
IPaKTUKE CamocrosTenpHas paboTa 00yJaromuxcs -
Tema 12.16 Conepxxanue y4eOHOro marepuana 2 3
Kontponsnas padora no | O0beMbI U III0IA11 IOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BPALICHHUSL.
pazneny 12 [IpakTuueckue 3aHIATUS 2
«MHOTOTpaHHUKH U Teoperudeckoe oOyueHne -
TeJa BpaIlCHUs CamocTtosrenpHas paboTa 00y4daromuxcs -
Pa3nen 13. KoopauHaThl 1 BeKTOPBI 14
Conepxanue y4eOHOro marepuana 4 1,2 OK 01
Tema 13.1 JlexapToBbI KOOpJMHATHI B IPOCTpaHCTBE. PaccTrosiHue Mex 1y IByMst OK 02
JlekapToBbI KOOpauHaThl | ToukamMu. KoopauHaTsl cepeiMHbl OTPE3KaA. OK 03
B IIPOCTPAHCTBE. Teopernueckoe oOyueHue 2 OK 04
[Mpocrefimme 3anaun B | IlpakTryeckue 3aHATHA 2
KOOpJHMHATAX KonTponbhbie paboThl -
CamocTosrenbHas paboTa 00y4daromuxcs -
Conepxxanue y4eOHOro martepuana 6 1,2
Bekrtops! B mpocTpancTBe. ClokKeHHE U BHIYUTaHHE BEKTOPOB. Y MHOKEHHUE
BekTopa Ha uncio. Komrranapaeie BekTopsl. CKaIsipHOE TPOU3BEACHNE
Tema 13.2 BEKTOPOB. Pa3nokeHne BeKTopa 1o TpeM HEeKOMITJIAaHAPHBIM BEKTOPAM.
Bexrops1 B KoopanHaTel BeKTOpa, CKAISIPHOE MTPOU3BEICHHE BEKTOPOB B KOOPIUHATAX.
MPOCTPAHCTBE. YT0lI YToa MeXIy BEKTOpaMH, Yol MEXY MPSMOM U MIIOCKOCTBIO, YTOJ MEXKITY
MEHILY BEKTOpaMHU. TUTOCKOCTSIMH. Y paBHEHHE TUIOCKOCTH.
CxkanspHoe Teo G a
peTnyeckoe oOydeHHE
MPOUSBEICHHE BEKTOPOB [IpakTHueckue 3aHIATUSL 2
KonTponbubie paboTsl -
CamocTtosTenpHas paboTa 00yJaromuxcs -
Tema 13.3 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COJdEPKAHHUE 2 2
[IpakTuko- Koopaunarnas minockocTs. Berauciaenue paccTOsSHUMN | IJI0MMIaAei Ha
OpUEHTHPOBAHHbIE iockocTu. KonnuecTBeHHBIE pacyeThl.
3a/1a4u Ha [MpakTuueckue 3aHIATUSL 2




KOOpJMHATHOM Teopernueckoe oOydeHue -
IJIOCKOCTH KontposbHbie paboThI -
CamocTtosrenbHas paboTa 00y4daromuxcs -
Coaepxanue yueOHOro marepuana 2
Tema 13.4 JlexapToBbl KOOpAUHATEI B IPOCTPAHCTBE. BEKTOPBI B IPOCTPAHCTBE.
KonTponbnas padota no | CiokeHue ¥ BBIMUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOPA Ha YUCIIO.
pasneny 13 CkanspHoe npousBesieHue BeKTopoB. [Ipocteiinue 3a1a4u B KOOpAUHATAX.
«Koopaunatsl u [IpakTHueckue 3aHIATUSL 2
BEKTOPBD» Teopetnueckoe oOyueHue -
CamocTtosrenbHas paboTa 00y4daromuxcs -
IIpome:xyTouHasi aTTecTanus (3K3amMeH) 18
Bcero 330




3. VCJIOBUSI PEAJIM3ALINM TIPOT PAMMBI OBIIEOBPA3OBATEJIBHO
JUCHUIINHBI

3.1. TpeGoBaHUSI K MUHUMAJIbHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecnedeHnIo.

s peanmzanuu mporpaMmbl 00111e00pa30BaTeIbHON YIeOHON TUCIUILTHHBI HAJIU Y1 €
Kabunera maremaTnyeckux AUCIUILUIMH, KaOMHET MaTeMaTHKU 1 MATEMaTUYECKUX TUCIIUTUINH,
Kabuner ocHoB MapkeTnHra, KabuHeT mpaBoBOTO M JJOKYMEHTAITHOHHOTO O0ECIICYCHHU S
npodeCCHOHATILHOM JiesTeNIbHOCTH, KaOnHeT MaTeMaTuku:

O6opynoBanue yueOHOro kabuHeTa:

» KommutekT yueOHoOM Mebenu, yueOHas JocKa.

3.2. AudopmanuoHHoe obecnieyeHHe peain3aluu MpPorpaMmbl

3.2.1. OcHOBHBIC NeYaTHLIE U3AAHUSA

1. Anumos III.A. Maremaruka: anredpa ¥ Hadajga MaTEMaTHYECKOr0 aHaJIN3a, TeOMETPHUS.
Anrebpa u Hayana maremarndeckoro aHanuza. 10-11 kmaccel. ba3oBblil u1 yrioyOn€éHHBINH ypOBHH
/ Amamo IIILA., Komsrua IO.M., TkageBa M.B. u gapyrume. — M.: U3matenbcTBo
«IIpocsemenuey, 2022. — 464 c.

2. AtanacsH JI.C. Maremaruka: anredpa 1 Hayajla MaTEMaTHUECKOr0 aHaIN3a, FeOMETPHSL.
I'eomerpusi. 10-11 knacc. YueOnuk. Ba3oBwlit u yrinyOnéxueiii ypoBHu / Aranacsa JI.C.,
Byry3os B.®., Kanomues C.b. u apyrue. — M.: M3narensctBo «IIpocBemenuney, 2024. — 288 c.

3.2.2. OcHOBHBIE YJIeKTPOHHbIE U3TAHUSA

1. KeitmanoB A. M. Maremaruka: yue6Hoe nocobue st CIIO / A. M. Keitmanos, E. K.
Jleitraprac, C. I'. MeiciuBer. — 3-e u3sf., crep. — Cankr-IlerepOypr: Jlans, 2023. — 288 ¢. —
ISBN 978-5-507-47937-5. — Texkct : saekTponHbiit // JlaHb © 3JeKTpPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/333293

2. Paiima A. M. DnemeHrapHas matemaruka / A. M. Paitmma. — Cankr-IlerepOypr:
Jlaup, 2024. — 244 c. — ISBN 978-5-507-48065-4. — Tekct : anekrponnsiit // Jlaup :
ANMEeKTPOHHO-OnbMoTeunas cucrema. — URL: https://e.lanbook.com/book/362867

3. https://minobrnauki.gov.ru/ - MuHuECcTEepCTBO 00pa3oBaHMss W Hayku Poccuiickoit
denepauun
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3.2.3. lonoJiHUTEIbHbIE HCTOUHUKHU

1. Aonymmna K.P. Marematuka: yueOnuk mis CI1O / A6aymnuna K.P., MyxameranHoBa
P.I'.. — Caparos: IIpodobpa3zoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5

2. Byngpix I'. M. Maremaruka: yue6Hoe nocodue s CI1O / I'. M. Bynasik. — 2-e u3n.,
crep. — Canxkr-IlerepOypr: Jlans, 2024. — 156 ¢. — ISBN 978-5-507-48578-9.

3. Boponwuna JI. B. Maremaruka: yueonoe nmocobue / JI. B. Boponuna, E. A. YTiomoBa. —
Pocro-na-Jlony: ®enukce, 2023. — 300 c. — ISBN 978-5-222-38583-8.

4. Marematuka: yaeoHoe mocobue / M.M. Uepneros [u ap.]. — M.: Poccuiickuit
rocy1apCTBEHHBIN YHUBEPCUTET IIpaBoCyaus, 2022.— 336 C.
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJIBHOM JUCHUILIAHBI

KoHTpob 1 o1ieHKa pe3yabTaTOB OCBOCHHSI 00111e00pa30BaTEIbHON yUeOHON AUCIIMITITUHBI
pacKpbIBalOTCA Yepe3 MUCIHUILUIMHAPHBIE Pe3yNbTaThl, HAIIPaBIeHHbIE HA (POpMHUpPOBaAHHE OOLIUX

n HpO(beCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ 110 pasaciiaM U TEMaM COACPKaHUA yqe6H0ro Marcpuaia.

Odmas/mpodeccn THun oeHOYHLIX

OHAJIbHAA Pa3znpen/Tema .
MeponpusTuii
KOMIIETEeHIUSA

OK 01. Beibupares | Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4, TectupoBanue

criocoOb! pemennst | Tema 1,5, Tema 1.6 VYerHbIi onpoc

3amay Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, CobecenoBanue

npodeccuonansuo | Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8, [IpeacraBnenue

U NesTeIbHOCTH Tema 2.9, Tema 2.10, Tema 2.11, Tema 2.12 | pe3ynbTratoB

MMPUMCHHUTCIILHO K
Ppas3INdYHbIM
KOHTCKCTaM

Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4,
Tema 3.5, Tema 3.6

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4
Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4,
Tema 5.5, Tema 5.6

Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4,
Tema 6.5, Tema 6.6

Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4,
Tema 7.5, Tema 7.6, Tema 7.7, Tema 7.8,
Tema 7.9, Tema 7.10, Tema 7.11, Tema 7.12
Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4,
Tema 8.5

Tema 9.1, Tema 9.2, Tema 9.3, Tema 9.4
Tema 10.1, Tema 10.2, Tema 10.3, Tema
10.4, Tema 10.5, Tema 10.6, Tema 10.7
Tema 11.1, Tema 11.2, Tema 11.3, Tema
11.4, Tema 11.5, Tema 11.6

Tema 12.1, Tema 12.2, Tema 12.3, Tema
12.4, Tema 12.5, Tema 12.6, Tema 12.7,
Tema 12.8, Tema 12.9, Tema 12.10, Tema
12.11, Tema 12.12, Tema 12.13, Tema
12.14, Tema 12.15, Tema 12.16

Tema 13.1, Tema 13.2, Tema 13.3, Tema
13.4

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIC
Cpe/cTBa MOUCKa,
aHajau3a u
WHTEPIPETANI
uHpOpMaLIUH, U
MH(pOpPMallMOHHbIE
TEXHOJIOTHH JIJIst
BBITIOJIHEHUS 3a1a4
poeCCHOHAIBHO
U IeATebHOCTHU

Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4,
Tema 1,5, Tema 1.6

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4,
Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8,
Tema 2.9, Tema 2.10, Tema 2.11, Tema 2.12
Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4,
Tema 3.5, Tema 3.6

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4
Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4,
Tema 5.5, Tema 5.6

Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4,
Tema 6.5, Tema 6.6

Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4,

MIPaKTUYECKUX paboT
3amuTa UHIMBUALYalbHBIX
IIPOEKTOB

KonTponbnas pabota
Brinosinenue
9K3aMEHALIMOHHBIX
3alaHuI




Tema 7.5, Tema 7.6, Tema 7.7, Tema 7.8,
Tema 7.9, Tema 7.10, Tema 7.11, Tema 7.12
Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4,
Tema 8.5

Tema 9.1, Tema 9.2, Tema 9.3, Tema 9.4
Tema 10.1, Tema 10.2, Tema 10.3, Tema
10.4, Tema 10.5, Tema 10.6, Tema 10.7
Tema 11.1, Tema 11.2, Tema 11.3, Tema
11.4, Tema 11.5, Tema 11.6

Tema 12.1, Tema 12.2, Tema 12.3, Tema
12.4, Tema 12.5, Tema 12.6, Tema 12.7,
Tema 12.8, Tema 12.9, Tema 12.10, Tema
12.11, Tema 12.12, Tema 12.13, Tema
12.14, Tema 12.15, Tema 12.16

Tema 13.1, Tema 13.2, Tema 13.3, Tema
134

OK 03.
[InanupoBars 1
peaM30BHIBATh
CcOOCTBEHHOE
po(hecCuOHATIBHO
€ ¥ JINYHOCTHOE
pa3BuUTHE,
PEIITPUHIMATEITHC
KYIO JA€SITeNbHOCTD
B

Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4,
Tema 1,5, Tema 1.6

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4,
Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8,
Tema 2.9, Tema 2.10, Tema 2.11, Tema 2.12
Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4,
Tema 3.5, Tema 3.6

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4
Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4,
Tema 5.5, Tema 5.6

npodeccuonansHo | Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4,
it cepe, Tema 6.5, Tema 6.6
HCIIOIB30BaTh Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4,
3HAHUA 10 Tema 7.5, Tema 7.6, Tema 7.7, Tema 7.8,
¢buHaHCOBOM Tema 7.9, Tema 7.10, Tema 7.11, Tema 7.12
rPAaMOTHOCTH B Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4,
Pa3ITUYHBIX Tema 8.5
JKU3HEHHBIX Tema 9.1, Tema 9.2, Tema 9.3, Tema 9.4
CUTYaIUsAX Tema 10.1, Tema 10.2, Tema 10.3, Tema
10.4, Tema 10.5, Tema 10.6, Tema 10.7
Tema 11.1, Tema 11.2, Tema 11.3, Tema
11.4, Tema 11.5, Tema 11.6
Tema 12.1, Tema 12.2, Tema 12.3, Tema
12.4, Tema 12.5, Tema 12.6, Tema 12.7,
Tema 12.8, Tema 12.9, Tema 12.10, Tema
12.11, Tema 12.12, Tema 12.13, Tema
12.14, Tema 12.15, Tema 12.16
Tema 13.1, Tema 13.2, Tema 13.3, Tema
13.4
OK 04. Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4,
DddexTuBHO Tema 1,5, Tema 1.6
B3auMozercreoBar | Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4,

b 1 paboTaTh B
KOJUIEKTUBE
KOMaH e

Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8,
Tema 2.9, Tema 2.10, Tema 2.11, Tema 2.12
Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4,
Tema 3.5, Tema 3.6




Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4
Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4,
Tema 5.5, Tema 5.6

Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4,
Tema 6.5, Tema 6.6

Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4,
Tema 7.5, Tema 7.6, Tema 7.7, Tema 7.8,
Tema 7.9, Tema 7.10, Tema 7.11, Tema 7.12
Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4,
Tema 8.5

Tema 9.1, Tema 9.2, Tema 9.3, Tema 9.4
Tema 10.1, Tema 10.2, Tema 10.3, Tema
10.4, Tema 10.5, Tema 10.6, Tema 10.7
Tema 11.1, Tema 11.2, Tema 11.3, Tema
11.4, Tema 11.5, Tema 11.6

Tema 12.1, Tema 12.2, Tema 12.3, Tema
12.4, Tema 12.5, Tema 12.6, Tema 12.7,
Tema 12.8, Tema 12.9, Tema 12.10, Tema
12.11, Tema 12.12, Tema 12.13, Tema
12.14, Tema 12.15, Tema 12.16

Tema 13.1, Tema 13.2, Tema 13.3, Tema
134

I1K 1.3 [TpoBoUTH
YUeT JICHSIKHBIX
CPEICTB,
0hOopMIIATH
JICHE)KHBIC U
KacCOBBIE
JTIOKYMEHTBI

Tema 1.2
Tema 6.5




