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PaGouass mporpamma 00meo0pa3oBaTeNbHON TUCIUIUIMHBI pa3paboTaHa Ha
ocHoBanuu IIpukaza MunucrepcTBa mnpocsemieHuss Poccuiickon Penepauuu
ot 18 mas 2023 roga Ne 371 «O0 yTtBepxkaeHuu QeaepaibHOM 00pa3oBaTeIbHOM
IporpaMmbl  CpelHEro oO0miero oOpa3oBaHUA», MPUMEPHON  MPOTPaMMBbI
oO1reoOpa3oBaTeNbHON NUCHUIUIMHBI, YTBEPkKICHHOW Ha 3acenanuu CoBera 1o
OLICHKE  COJEp>KaHWd M  KadecTBa  NPUMEPHBIX  pabodyuMx  MporpamMm
0011eo0pa3oBaTeIbHOTO U COIMAIbHO-TYMAHUTAPHOTO  IMKJIOB  CPEIHETrO
npodeccuonansHoro oopaszosanus, [Ipotokon Ne 14 ot 30 HosiOpst 2022 rona

Opraauzanusa-pa3padoTUHK:
OI'BITOY «KocTpoMCKOi TOProBO-3KOHOMUYECKHUN KOJIIEIK
ABtop: XonnHoBa O.A. — penoaBareb
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1. OOmasi xapaKkTepuCcTHKA NPUMEPHO pado4eil MporpaMMbl
0011e00pa30BaTEIbHON TUCHUILINHBI «MaTeMaTHKa

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHoHATbHOI
oOpasoBareabHoil nporpammsl CIIO:

Oo6meoOpa3oBaTenbHas OUCHUIUIMHA —«Mamemamuxa»y W3ydaeTcs Ha
0a30BOM YpOBHE B 0O0IIC00pa30BaTEIBLHOM IMKJIE Y4eOHOro IIaHa OCHOBHOM
npodecCHOHaNbHOM  00pa30BaTENbHON  MPOTpamMMbl  YKPYMHEHHOW  TPYIIIIBI
cneruanpHocTel 38.00.00 DxoHOMUKA M yIIpaBICHHE.

[Io yKpymHEHHOW TpyINe CHEMUAJIbHOCTEN PEKOMEHIYETCSl HW3y4daTh
o0mreo0pazoBaTeNbHyI0 JUCIUIUINHY « Mamemamukay B 00beme 340 gacos.

1.2. lleqiu ¥ muIaHMpYyeMble Pe3yJabTAaThl 0CBOEHHS JUCIIUILIUHBI:
1.2.1. Heapb AuCUUIIHHBI

Conepxanue IPOrPaMMBI o011ieo0pa3oBaTeabHON JUCLUIIINHBI
«MaremaTika» HalpaBlI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
coorBercTBUM ¢ TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HanpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOECHHUSI  0011e00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Oco6o¢ 3HaYeHUE AUCITUIINHA UMeeT TIpu popmupoBanun U pa3Butun OK u
[1K.



O0mue KOMIeTeHIHH

JIN4HOCTHBIE pe3yJabTaTbl

MeTaIIpelIMeTHbIe pe3yJabTaTbl

IIpenMeTHBIE pe3yabTaThl
(JucuuniauHapHbIe)

OK 01 BeiOupate cHocoObl pelieHus
npo¢eCCHOHATIBHOM]

3a1a4
eI TEILHOCTH

TIPUMEHUTEIIEHO

K pa3JIMYHBIM KOHTEKCTaM
OK 02 Hcmonmp30BaTe COBPEMEHHBIC

cpencTBa
MHTEPIIPETALNH
mH(pOpManOHHbIE

TIOUCKA,
HHpOpMAINH,
TEXHOJIOTUH

aHaJIn3a Hj
H

I

BBIMIOJTHEHHS 3a/1a4 MTPOGECCHOHATIBHOM

MEATCIbHOCTU

OK 03 IInanupoBaTh M pealn30BBIBATH,

coOOCTBEHHOE
NINHHOCTHOC

npodeccroHanbHoe

U
pa3BuTHE,

IIPCANPHUHUMATCIIBCKYIO  I€ATCIIbHOCTD

B

npodeccnoHaIEHOM

coepe,

MCIIOJIb30BATh 3HAHHUA I10 (i)PIHaHCOBOfI
'PAMOTHOCTH B PA3JIMYHBIX JXU3HCHHBIX

CUTyaIusIx
OK 04
B3aMMOJIEIICTBOBATh

[KOJIJICKTUBC U KOMAaHAC

OK 05 OcymecTBasaTh
KOMMYHHUKAIHIO

[MICbMEHHYIO

Db dexTuBHO
u paboraTh B
YCTHYIO |

HAQ|

rocynapcTBEHHOM si3blke Poccuiickoi
Denepanii ¢ y4eTOM OCOOEHHOCTEH

COLIMaIbHOTO " KYJIBTYPHOTO
KOHTEKCTa

OK 06 IlposBIsSTH  IpaxIaHCKO-
aTPUOTUYECKYIO MO3HIIHIO,
ITEMOHCTPUPOBATH OCO3HaHHOE
[OBEJCHUE HAa OCHOBE TPaJULMOHHBIX
0011IeueI0BEYECKUX LIEHHOCTEH, B TOM
grpcIe ¢ y4eToM — TapMOHH3aluy
Me KHAITHOHATBHBIX u
MeKPEITUTHO3HBIX OTHOIICHHH,
[IPUMEHSTH CTaHIAPTH]

1) TPAXKIAHCKOTrO BOCIIUTAHHUS:
C(OPMUPOBAHHOCTh TI'PAKAAHCKON IO3UIIMY|
00ydatommerocs Kak aKTHBHOTO u
OTBETCTBEHHOTO YIeHa POCCHICKOTO,
00IIeCcTBa, MPEICTAaBICHHE O MAaTEMaTHYECKHX
OCHOBaX  (DYHKUIMOHHPOBAHMS  Pa3IHYHBIX|
CTPYKTYp, SBICHHH, NPOLEAYP TPaKIAHCKOTO)
oOmiecTBa (BBIOOpPHI, ONPOCHI U APYroe),
YMEHHE B3aHMOJICHCTBOBaTh C COLMAILHBIMH

MHCTUTYTaMH B COOTBETCTBHM C  HX
(bYHKIMSMU 1 Ha3HAUCHHEM;
2) aTPUOTUYECKOTO BOCIIUTAHMS:

C(hOPMHUPOBAHHOCTH POCCUHCKOM TpaxIaHCKOU
MICHTUYHOCTH, YBAXXEHHS K TMPOLUIOMY U
HACTOSALLEMY poccuiickoit MaTeMaTHKH,
[IEHHOCTHOE OTHOLUEHHUE K JOCTHXECHHSIM
[POCCUHMCKMX MaTeMaTHMKOB M  POCCHHMCKOHN
MaTEMaTUYECKOM IIKOJIbI, UCIIOJb30BAHUE ITHX|
ITOCTHXKEHUM B JIPYTUX HAyKaxX, TEXHOJIOTHSIX,
c(hepax YKOHOMHKH;

3)  JOyXOBHO-HPaBCTBEHHOTO  BOCIHTAHUS:
0CO3HaHHE TYXOBHBIX LIGHHOCTEW POCCUHCKOIO
Hapo/a, Cc(hOPMHUPOBAHHOCTh HPABCTBEHHOTO)
CO3HAHUS, ITUYECKOTO MOBEJCHNS, CBI3aHHOTO
C MPaKTUYECKHUM MPUMEHEHUEM JIOCTHKEHUH
HAyKd U JESTENIbHOCThIO YUEHOIO, OCO3HAHUE,
ITUYHOTO BKJIaJa B MOCTPOCHUE YCTONUMBOIO
Oyymero;

4) SCTETHYECKOTO BOCIUTAHUS: ICTETUUECKOE
OTHOLIEHHE K MHpY, BKIIOYasi 3CTETHUKY)
MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajad, pEUICHHUH, pPacCyXICHHUH,
BOCIIPUUMYHUBOCTD K MaTeMaTHIeCKUM
ACTIEKTaM Pa3IMYHBIX BUJOB HCKYCCTBA,;

5) (dusznyeckoro BOCITUTAHMS:
ChOPMHPOBAHHOCTH ~ YMEHHUS  NPUMEHSTH,

@HTHKOPPYMIIHOHHOTO TOBECHHS

[lo3HaBaTeIbHbIe YHUBEPCAJIbHbIE YUeOHbIE
e cTBUSA
ba3oBble Jornyeckue AeiicTBUS: BBISIBIIATE U

XapaKkTepu30BaTh CYIICCTBEHHBIC IPU3HAKM
MaTeMaTHYeCKuX 00BEKTOB, MOHSTHH,
OTHOIICHHUIN MEXKTY MOHATHSAMH,
(bopmynmupoBaTh  ONpeneNieHHs — MOHATHH,
yCTAHABJIMBATh  CYIIECTBEHHBIH  MPHU3HAK
Kiaccu(UKaIUK, OCHOBAHUS Il 00001ICHHS U
CpaBHCHUsSI, KPUTCPUU MPOBOJMMOTO aHAIIN3a;
BOCIIPUHUMATh, (dbopmyupoBaTh 51
peoOpa3oBLIBATH CYXKJICHUS:
YTBEPpAUTCIIbHBIC )44 OTpULIATCJIBHBIC,

CAMHUYHBIC, YACTHBIC K OOINKE, YCJIOBHBIC;
BBISBJIATh MAaTEMATHYCCKUAE 3aKOHOMEPHOCTH,
B3aUMOCBSI3M W [POTHBOpeuHs B (akrax,
[TaHHBIX, HAOMIOACHUAX W  YTBEPXKICHUSIX,
[pejiaraTh  KPUTEPUU ISl BBISBICHUS]
3aKOHOMEPHOCTE M MPOTHBOPEYHIl;, AenaTh
BHIBOJIBI C KCIOJIb30BAHUEM 3aKOHOB JIOTHKH,
T Ty KTHBHBIX u WHIyKTHBHBIX
YMO3aKIIIOUeHHH, YMO3aKITIOYECHUH 1o
AHAJIOTHH;

[POBOJINTH CaMOCTOSITENILHO JI0Ka3aTelIbCTBA)
MaTeMaTHYECKUX YTBEPIKICHHUN (TIPSAMBIC U OT|
[IPOTUBHOTO), BBICTPAHBATH APTYMEHTAIIUIO,
[PUBOJNUTh NPUMEPHl M  KOHTP-TIPUMEPHI,
00OCHOBBIBATh COOCTBEHHBIC CYXICHHSA U
BEIBOJIBI; BEIOMPATH CIIOCO0 pelicHUs Y4eOHOH
3amaun  (CpaBHHBAaTh HECKOJIBKO BapHaHTOB
[pelIeHus], BEIOMpaTh HanOOIee MOIXO AN C
yu€rom CaMOCTOSTENILHO BBIJICJICHHBIX
KPUTEPHEB).

ba3oBble mcclieoBaTeIbCKHE JIEHCTBUS:
MCII0JIb30BATh BOIIPOCHI KaK
MCCIICIOBATEICKUI HHCTPYMEHT —IIO3HAHHS,

MaTCMaTHYCCKHC S3HaHUA B MHTCPECCAX|

Uucna u BbIYMCIEHHUS:
MOHATUSAMH: HaTypajbHOE, 11eJ0€ YHCIIO,
MCIIONB30BAaTh  NPU3HAKH  JEIUMOCTH
[eIbIX YHCEeN, DPAa3JoKeHHe 4YHcna Haj
[POCTBIC MHOXHUTENU JUIA  PEIICHUS
3ajad; ONEepPUPOBATh MOHATHEM: CTCICHb
c palOHAIBHBIM HOKa3aTeseM;
ONEpUPOBATh  MOHATUSAMHU:  JIOTapHpM
JHciia, JACCATUYHBIC u HaTypaJIbHBIC
morapugmel.

YpaBHeHUsI M HepaBeHCTBA: [IPUMCHSTH
CBOIicTBa CTeleHU s IpeoOpa3oBaHUS
BEIDAJKEHUM, ONEpPUPOBATh IOHATUSAMU:
[OKa3aTeIbHOE ypaBHEHHE u
HEPAaBEHCTBO, pELIaTb OCHOBHBIC THIIBI
OKa3aTeIbHBIX ypaBHEHUI u
HEPAaBEHCTB; BBINIOJIHSIThH IPe0Opa3oOBaHus

OICpUPOBATH|

BEIpAKCHUH, COICpIKAIUX JIOTapu(MEI,
OTIepHPOBATH MTOHATUSMU:
lmorapugmmaeckoe ypaBHCHHE u
HEpPaBEHCTBO, pelIaTh OCHOBHBIE THIIBI
imorapuMuuecKux YpaBHEHUU u
HEPABEHCTB; HAXOJUTh penieHus
MPOCTEHTIINX TPUTOHOMETPUUECKHX

HEepaBEHCTB; OIEPUPOBATh IOHATHSIMU:
cuctemMa JIMHEMHBIX ypaBHEHUH u €
peleHue, UCTIONB30BaTh cucremy|
ITMHENHBIX YpPaBHEHUHM JUIs  pelleHUs
[IPaKTUYECKUX 3a7a4; HAXOAUTh PELICHUs
[IPOCTEHIINX CHCTEM M COBOKYIHOCTEH
[pallMOHAIIBHBIX ypaBHEHUI u
HEpaBEHCTB; MOJEINPOBATh PEaTbHBIC
CUTyaIy Ha S3BIKE ajreOphl, COCTABIAThH
BEIpAKCHUS, ypaBHEHHS, HEPABEHCTBA W
CHCTEMBI o YCIIOBUIO 3aa4u,
icCIe0BaTh IIOCTPOCHHBIE MOJENH C

bopmynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHE

MCTIONE30BaHUEM allapara aireOpal.




OK 07 CopmelcTBOBaTh COXPaHEHUIO,

OKpyXKarouiei cpenpl,
[pecypcocOepeKeHuIO, MIPUMEHSITh
3Hannss 00 HM3MEHEHHWHM  KJIMMAaTa,
[IPUHLIMIIBI OepeXITHBOTO|
[IPOU3BOJICTBA, 3¢ PeKTHBHO,
IMEeCTBOBATD B Ype3BbIYaAITHbIX|
cuTyanusax

[IK 1.8. HMcmonap3oBaTb OCHOBHEBIE
METONbI W MPHUEMBbl CTATUCTUKU IS
[pelIeHus MIPaKTUYECKHUX 3aj7ay
[KOMMeEpUEeCKOi JIESITEIBbHOCTH,
oTpeeNaTh CTaTUCTUYECKHUE
BETMYMHBI, TOKA3aTeNH BapHaluu WU
MHIEKCHI.

[IK 2.1. MWMcnoap3oBaTe  JaHHBIE
OyXTaJTepCcKOro

lydera IUisl KOHTpOJIL pe3yNbTaToOB WU
[TaHUPOBAHUS KOMMEpUYECKOH
eI TeIbHOCTH, TIPOBOJUTH yueT
TOBapOB (cBIpbs, MaTepHasos,
PO TYKITHH, Tapwl, JIPYTHX
MaTepHambHBIX [EHHOCTEM) il

y4aCTBOBATh B UX WHBEHTAPHU3AIIHU.

[1K 2.9. IIpuMeHATh METOBI U TIPHEMB]
aHann3a  (UHAHCOBO-XO3SMCTBEHHOM]
IMesITeNIPHOCTH  TIPH OCYILECTBJICHUH
KOMMepYeCKOH JIeATeIbHOCTH,
OCYIIECTBISITh JICHE)KHBIE PacueThl ¢
OKyHaTeIsIMH, COCTaBJIAATH,
(bMHAHCOBBIE JOKYMEHTHI 1 OTYETHI.

[IK 3.7. IlpousBoguTh  H3MEPEHUs
TOBApOB ¥ JAPYTUX  OOBEKTOB,
[IEpEeBOIUTh BHECHUCTEMHBIC EAMHUIIB]

i3MepeHui B CUCTEMHBIE.

3gopoBoro u Oe3omacHOro obpasa >KHM3HH,
OTBETCTBEHHOE  OTHOIIEHHE K  CBOEMY
310pOBBIO (3mopoBoe MTUTaHMKE,
cOaTaHCHPOBAHHBIHN PEKUAM 3aHITHN M OTIBIXA,
perynspHas ¢uzngaeckas aKTHBHOCTB),
(busmueckoe COBEpIICHCTBOBAHHUE py|
BaHATHAX CHOPTUBHO-03/10POBUTEIBHON]
e TeIBHOCTBRIO;

6) TpyZOBOTO BOCHHWTaHHSA: TOTOBHOCTH K
TPyILy, OCO3HAHHE LIEHHOCTH TPYIOIIO0HS,
HTEpec K Pa3THYHBIM chepam
poQecCHOHANTBHOM JIESITeTbHOCTH,)
CBSI3aHHBIM  C  MaTeMatukod W e
[PUIIOKCHUSIMH, yMeHHe COBepIIaTh
0CO3HaHHBIH BBIOOp Oyayleil mpodeccun u
[peann30BBIBaTE  COOCTBEHHBIC  KM3HCHHBIC
[UIaHbI, TOTOBHOCTH M  CIIOCOOHOCTB K

MpoTUBOpeure, MpolieMy, YCTaHaBIIMBAThH
MCKOMOe U JaHHOe, (opMHpOBaTH TUIOTE3Y,
ApryMEHTHPOBAaTh CBOIO IIO3ULIMIO, MHEHUE;
[POBOJUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIH
HKCIIEPHMEHT, HCCIICIOBAaHUE (Y
YCTaHOBIICHHIO 0COOEHHOCTEH
MaTeMaTHIeCKOro 00BeKTa, SBJICHMS,
nporecca, BBIBICHUIO 3aBUCHMOCTEH MEXKIy
0OBEKTaMH, SIBJICHHUSMH, HPOLIECCaMHU;
CaMOCTOATENLHO (POPMYIIMPOBATH 00OOLICHUS
1 BBIBOJBI II0 pPE3yJIbTaTaM IPOBEAEHHOIO
HaOMIOZCHUs,  UCCIENOBaHUS,  OLICHUBAThH
JTOCTOBEPHOCTDH TOJTYUYCHHBIX PE3YIbTATOB,|
BBIBOJIOB U 0O0OOIICHMI; MPOrHO3UPOBATH
BO3MOXKHOE pa3BHTHE TIpolecca, a TakKe
BBIJIBUTATh TPEIINOIOKEHUS O €ro Pa3BUTHU B
HOBBIX ycIOBHSX. Pabora ¢ wuH(popmarueii:

MaTeMaTHYECKOMY 00pa30BaHUIO 171
caMOOOpa3oBaHUI0O Ha TPOTSDKCHHHM —BCeH|
DPKM3HHM, TOTOBHOCTh K aKTHBHOMY YYacTHIO B
PEIICHUH MPAKTHIECKHUX 3a/1a4
MaTeMaTHueCKOM HalpaBIeHHOCTH;

7) 9KOJIOTHYECKOTO BOCTIMUTAHUS:
C(OpPMUPOBAHHOCTH 9KOJIOTUUECKOH]
KyJIbTYpbl, MOHHMaHHE BIHSHUS COIMAJIbHO-
PKOHOMHYECKHX IIPOLECCOB HA COCTOSHHUE]
PUPOIHON M COLMAIBHOW CPEAbl, OCO3HAHHUE
rIO0aJLHOTO  XapakTepa  JKOJOTHYECKHX
npoOjeM, OpUEHTalMsi Ha  IPUMCHCHHUE
MaTeMaTHYeCKUX 3HAHUHN JUTS PEIIeHHs 3a/1a4 B
00J1aCTH OKpY’Karollel cpelibl, INIAHUPOBaHHUE,
[OCTYNKOB M  OLEHKH WX  BO3MOXHBIX|
[OCJIE/ICTBUI IS OKPYIKAIOIIEH Cpe/Ibl;

8) [IEHHOCTHU HAy4IHOTO MTO3HAHUS:
C(OPMUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO)
Pa3BUTHUsI HAYKW U OOIECTBEHHOW IMPAKTHKH,
[MOHMMaHWE MaTeMaTH4YeCKOW HayKH Kak

BBIBIIAITE JACQHIUTH MHPOPMALUH, IaHHBIX,
HEOOXOAMMBIX ISl OTBETa Ha BOIPOC W IJIs
peLeHUs 3a/1a9¥; BHIOMpaTh WHGOPMALUIO U3
MCTOYHHKOB Pa3IHYHBIX THIIOB,
AHAJIN3UPOBATD, CUCTEMaTH3UPOBATh u
MHTEPIPETHPOBaTh WH(OPMALUIO Pa3IHYHBIX]
BUJIOB u ¢bopm Npe/ICTaBJICHUS;
CTPYKTYpPHUPOBaTh uHpopmanuo,
MpeicTaBiIsTh €€ B pasiMyHbIX (opmax,
WIUTIOCTPUPOBATh  TpadMUYecKH;  OLCHUBAThH
HaJIEKHOCTh HH)OPMAIIHMH 110 CAMOCTOSTEIBHO
chopMyITHPOBaHHBIM KPHUTEPHSM,
c(OpPMYITPOBAHHBIM CaMOCTOSITENIHHO.
KoMMyHUKaTUBHBIE yHHBEpCallbHbIE ydeOHbIE
MelicTBHSA: BOCIIPUHUMATh M (OPMYIHpPOBATH)
CYXKJIEHHS B COOTBETCTBMH C YCIOBHSMH U
LensiMi - OOIEHHs, SICHO, TOYHO, T'PaMOTHO
BbIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX U]
[MICbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHS IO
X0y PpeUIeHHWs] 3ajadyd, KOMMEHTHPOBATH
[OJTyYeHHBIH pe3yNbTaT; B X0Je OOCYXICHUs

C(i)epLI YeJI0BEUEeCKOM JACATCIBbHOCTHU, 3TaIllOB

3a/1aBaThb BOIIPOCHI 110 CYHICCTBY 06CY)K,HaCMOﬁ

OyHkuud U rpaguKH: OIEpUPOBATH
MOHATUSAMU: TIepuogudeckas (QyHKIus,
[MPOMEXYTKH MOHOTOHHOCTH (DYHKLUH,
TOYKU JKCTpEMyMa GbyHKIMN,
HanOonpllee W HAaWMEHbINEE 3HAYCHUS
(YHKIIMM Ha MPOMEXYTKE, HCIONb30BaTh
MX Ui WCCIENOBaHWA  (PyHKIHNH,
BagaHHON  rpadukoM;  OHEpHpOBaThH
MOHATHAMH: TpadUKN ITOKa3aTebHOH,
norapupmudeckoit u
TPUTOHOMETPUIECKUX byHKIMH,
n300pakaTb MX Ha  KOOPIWUHATHOM
[IOCKOCTH ¥ UCIIOJIB30BAaTh AJIS PELICHUS
YpaBHEHHI M HEPAaBEHCTB; N300pakaTh Ha|
KOODJMHATHOW  IUIOCKOCTH  TpadUKH
ITMHENHBIX YPAaBHEHUII M MCIOIb30BATh
X JUIL PEHICHUS CHCTEMBl JIMHEHHBIX
YpaBHEHHH;  HCIONB30BaTh  IpadyKH
(YHKIMHA U MCCIIEOBAHMS TIPOIIECCOB
1 3aBHCHMOCTEH U3 JAPYTHX Y4eOHBIX
ITUCLIMILINH.

Havyana MareMaTH4ecKOro aHaJimM3a’
OTIepHpOBaTh MOHATUSIMH: HENpephIBHAS
(byHKIHS, MIPOM3BOHAS GbyHKIHH,
MCII0/Ib30BATh reOMETPUUECKUH 51
(bu3UYecKnii CMBICT TPOU3BOJHON A

pelIeHys 3a/1a4; HaXOJUTh MPOU3BOIHBIE
HIIEMEHTAPHBIX  (QDYHKIWH, BBIYUCIATD
[IPOU3BOJHBIE CYMMBI, TPOHU3BEIEHHUS,
HacCTHOTO  (YHKUMH;  HCIIOJIBb30BaTh
[IPON3BOIHYIO Juis UCCJIE0BaHUS]
(byHKIMN Ha MOHOTOHHOCTb u
PKCTPEMYMBI, TPUMEHATH Pe3yJIbTaTh]
ICCIIEIOBAaHMS K MTOCTPOCHHIO TPA(HKOB;
ICTIOTb30BaTh MIPOM3BOTHYIO JUTS

HaXOXACHUA HAWJIy4YlIero peIICHUA B
IIPUKJIaJIHBIX, B TOM YHUCJIC COIIMAIIBHOA
DKOHOMHYCCKHUX, 3aJadax; OIIEPUPOBATH

ITIOHATUAMMU nepBoo6pa3Ha${ 1 HMHTCrpall,




eE pa3BUTHA MW 3HAYUMOCTH [Jid Pa3BUTUATCMBEI,
OBJIAZICHUC

IMBUIIM3AIIH,

SA3BIKOM|

MaTeMaTUKHM M MaTeMaTH4YeCKOM KyJ'II:TypOfI
KaK CpEIACTBOM IIO3HAHUSA MHPA, T'OTOBHOCTH

OCYIIIECTBIISTH
MICCIIEZIOBATEIBCKYIO
MHIMBHIYaJIbHO U B TPYTIIE.

MPOEKTHYIO u

JACATCIBHOCTDH|

npoOyieMbl,  penraeMod  3ajgaud,
BHICKA3bIBATh HJICH, HAICJICHHbIE Ha MOMCK|
[PEILICHUS, COTIOCTABIATH CBOU CYXKICHHUS C
CYXKICHUSIMH JPYTHX YYacCTHHKOB JHaiora,
0OHapYKMUBATh Pa3ININe U CXOJCTBO IO3UIINH,
B KOppeKkTHOW ¢opme  opMymupoBaTh
[pa3HOTIIACHS, CBOM BO3PA)KEHHS; IPEICTABIISTH)
[PE3yNIBTATHl PEHICHHUS 3a7add, SKCIICPUMEHTA,
WCCIEIOBaHMS, TIPOCKTa, CaMOCTOSATEIHHO
BHIOMpaTh (opMar BBICTYIUICHUS C Y4ETOM
3agau  Ipe3eHTaMM ¥ OCOOEHHOCTEH|
ayauropun. GenepanbHas paboyast mporpamMmal
| Maremaruka. 10-11 xmaccel (0a30BbIi
ypoBeHb) 10 PerymsaTuBHBIE yHUBEpCAIbHBIC
yaeOHbIe JIeHUCTBUSA Camoopranuzanus:
COCTaBJIATH IUIaH, aJTOPUTM PEIICHHUS 3a/auu,
BEIOMpaTh CIoco0  pemieHHus ¢ y4IE€TOM
MMCIOIINXCS ~ PecCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMeHTHPOBAaTh H
KOPPEKTHPOBATh BApPUAHTHI PEHICHUH C yIE€TOM|
HOBO nHpOpMAIIHH. CaMOKOHTpOJIb,
PMOIMOHAIIBHBIH WHTEJUIEKT: BIIQJICTh
HaBbIKAMU I103HABATEJbHOW peduIeKcHH Kak|
OCO3HAHUSA  COBEpUIAEMBIX  JACHCTBUH U

[MOHIMATh TeOMETPUYECKHH u
(bM3MYEeCKUil CMBICT HHTETpalla; HAXOJUTH)
epBOOOpasHbIe 3JIEMEHTaPHBIX
(YHKLOUHA, BBMUCIATE HHTETpal 110
(dopmyrne Hrrorona—JleiibHuma, pemiarth
pUKIaIHBIC 3aJadd, B TOM YHCIEC
COLIMATbHO-?KOHOMHYECKOTO 71
(bH3MYecKoro  xapakrepa, CpeICTBaMH
MaTeMaTHIeCKOTO aHaJHu3a.

MHokecTBa M JIOTHKA: OIIEPUPOBATH
[OHATHUSMH: MHOXKECTBO, OIEpallMd HaJ
MHO>KECTBaMH; MCIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIM arnmapar Ijid OoInrucaHus
[peaJbHBIX TPOIIECCOB W SIBICHHUH, IPH
pEIICHNM 3aJad M3 JPYTUX Y4IeOHBIX|

[IPSAMCTOB; OHNCPHUPOBATH TOHATUIAMMU:
OIIPCACIICHHC, TeOpEMA, CIICACTBHC,
PIOKa3aTCJIbCTBO.




MBICJIMTCJIBHBIX TPOLECCCOB, HUX PE3YyJIbTATOB,

BJIAACTH criocobamu CaMOIIPOBEPKU,
CAMOKOHTPOJIAA mponecca n pe3yiibTaTa
[PECIICHUS MaTeMaTHISCKOM 3aga4Hu,

MpEABUACTh TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh NPH DPEIICHHM 3a]add, BHOCHTH)
KOPPEKTHBEI B ICITEILHOCT HA OCHOBE HOBBIX|
00CTOSATENBCTB, JaHHBIX, HAJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYZHOCTEH; OLICHHUBATh
COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHSM,
OOBSACHATH  NPUYUHBI  JIOCTYDKCHHS — WIIH|
HEIOCTIKEHUS PEe3yJIbTaTOB  JIESTEIBHOCTH,
HAXOHUTh omuoKy, JlaBaTh OIICHKY]
pHOOPETEHHOMY OIIBITY. CoBmecTHas
esITeNbHOCTh: TOHHUMATh M HCIIOJIB30BATh
[PEHMYIIECTBA KOMAaH/IHOH u
MHIMBUIYalIbHON pabOTBl IpH  peIIcHHH
yaeOHBIX 3a/1a4, IPUHUMATH LIEJIb COBMECTHON
eI TeIbHOCTH, TUIAHWPOBAaTh — OPraHU3alNIo
COBMECTHOI pabOTbI, paclpenesnsTh BHIbI
[paboT, ToroBapuBaThCs, 00CYKIaTh Iporece 1
pesynbraT  paboTel, 0000maTh  MHEHUS
HECKOJIBKUX JoJeH; Y4acCTBOBATh B
rpynmoBeIX (opMax paboTel (0OCYXIeHHS,
OOMEH MHEHUil, «MO3rOBbIE INTYPMBD» |
HBIC), BBINOJIHATH CBOIO YacTh pPabOTBI U
KOOPJMHUPOBATh CBOM JEHCTBHSA C IPYrHMHU
WICHaMH KOMAaHJbI, OLICHMBaTh KadeCTBO
CBOEro BKJaJa B OOmMH TPOAYKT IO
KPUTEPHSIM, c(hOpMyITHPOBaHHBIM
y4aCTHHKAaMH B3aUMOZEHCTBUSI.




OcBoenune cojaepkaHus y4eOHOUW NUCHIUIUIUHBI 00ECIIEYUBAET TOCTH)KCHHE
oOyJaroummMcsl CIeAyIIHNX JUYHOCTHBIX Pe3yJbTaTOB pealli3allii MPOrpaMMbl
BOCIIUTAHUS:

JIP 1. Oco3Haronuii ce0s rpakITaHMHOM U 3alIUTHUKOM BEJIMKON CTpaHBI.

JIP 2. [IposBisiromuii AKTUBHYIO TPaXKIaHCKYO TO3HULIHIO,
JEMOHCTPUPYIOLINKA MPUBEPKEHHOCTh MNPUHUUIIAM YECTHOCTH, MOPSIOYHOCTH,
OTKPBITOCTH, 3KOHOMHUYECKH AaKTHUBHBIM M YYacCTBYIOIIMH B CTYIJEHYECKOM U
TEPPUTOPHAITBHOM CaMOYIPABJICHUH, B TOM YHCJIC Ha YCIOBHSIX JTOOPOBOJIHYECTRA,
MPOAYKTUBHO  B3aMMOJECUCTBYIOIIMA W  YYAaCTBYIOUIMA B  JAEATEIIBHOCTHU
OOIIECTBEHHBIX OpTraHU3aIUH.

JIP 3. CoOmromaronuii HOpPMBI TPABOMOPSIKA, CICAYIONIUN HacaIam
rpakJIaHCKOro OO0IIeCTBa, oOecreueHus 0€30MacHOCTH, MpPaB U CBOOOJ Tpa)KiaaH
Poccuu. JlosybHBI K yCTaHOBKaM W MPOSIBJICHUSM MPEACTaBUTENEH CyOKYIbTYp,
OTVIMYAOIIMKA MX OT TPyNIl C JECTPYKTHUBHBIM M JIEBUAHTHBIM ITOBEJICHHEM.
JIeMOHCTpUPYIOIIUK HENPUITUE W NPEAYNPEKIAOIUNA COLUUAIBHO ONAcHOE
MOBEJICHUE OKPYKAIOIIHX.

JIP 4. IlposBisomuid U JIEMOHCTPHUPYIOIIMI YBAXKEHUE K JIOIASAM TPY.Ia,
OCO3HAIOLIUH IIEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsiuiicss kK GOpMUPOBAHUIO

B CETEBOU cpe/ie JMYHOCTHO U MPOdeCcCHOHATBHOTO KOHCTPYKTHBHOIO
«1¢poBOro creaar.

JIP 5. [IeMOHCTpUpYIOIIMKA NPUBEPKEHHOCTh K POAHOU  KYJIBTYpE,
HMCTOPUYECKOM TNaMsSTH Ha OCHOBE JI0OBM K PoauwHe, pogHoMy Hapody, Majoit
poAVHE, TPUHATUIO TPAJAUIIMOHHBIX ILIEHHOCTEH MHOTOHAIIMOHAJIBHOTO Hapozaa
Poccun.

JIP 6. IlposiBisromuii yBaX€HUE K JIOASM CTapliero MNOKOJEHHUS U
TOTOBHOCTh K YYaCTHIO B COI[UATILHOMN MOACPKKE U BOJOHTEPCKUX JIBUKCHUSIX.

JIP 7. Oco3Haolmii MNPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKa;
yBaXaIoMUi COOCTBEHHYIO M UY)KYI0 YHUKAIBHOCTD B PA3JIMYHBIX CUTYaIIHSIX, BO

Bcex hopMax U BUIAX JNEATEILHOCTH.

JIP 8. IlposBusitominii 1 JEMOHCTPUPYIOUIUN YBAXKEHUE K MPEICTABUTEISAM
Pa3IMYHBIX JTHOKYJIBTYPHBIX, COIMAJIbHBIX, KOH()ECCHMOHAIBHBIX M WHBIX TPYMII.
ComnpuyacTHbIE K COXPAaHEHUIO, MPEYMHOXEHHUIO M TPAHCISIUU KYJIbTYPHBIX
TPAAUIINN U IEHHOCTEW MHOTOHAIMOHAIILHOTO POCCUMCKOr0 TOCYAapCTBA.

JIP 9. CoOmropatomuii ¥ TpomaraHJANpyOIIMN MpaBwia 310pOBOTO U
Oe3omacHoro oopasa >KU3HHU, CIOPTa; MPEAYNPEKIAIINN TU00 MPpeoaoieBatoIIni
3aBUCHUMOCTH OT aJIKOroJisi, Tabaka, ICUXO0aKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.I.
CoxpaHsIOMMN TICUXOJIOTHYECKYI0 YCTOMYMBOCTh B CHUTYATUBHO CJIOXKHBIX WIIU
CTPEMUTEIIBHO MEHSIOIINXCS CUTYaITUsIX.

JIP 10. 3a0oTsmuiicss O 3aluTe OKpYKalolleW cpelbl, COOCTBEHHOW U
qy>K0i 6€30MacHOCTH, B TOM YHCIIe ITU(POBOA.

JIP 11. TlposBnstomuii yBaXX€HHE K ICTETUYECKUM ILIEHHOCTSIM,
00Ja1arouii OCHOBAMH 3CTETUUYECKON KYJIbTYPBHI.

JIP 12. IIpuHUMAarOmui ceMeHbie IIeHHOCTH, TOTOBBIM K CO3/1aHUI0 CEMbH U
BOCIIUTAHUIO JIETEH; JIEMOHCTPUPYIOIIUI HENPUATHE HACWIIUS B CEMbE, yXoAa OT



pOI[HTGJ'IBCKOfI OTBCTCTBCHHOCTH, OTKa3a OT OTHOILLIEHUN CO CBOUMHM ACTbMH U UX
q)HHaHCOBOFO COACPIKAHMA.
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2. Crpykrypa u coaepxkanue 001eo0pa3zoBaTeJJbHOM IMCHUIIIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoi padoThI Oovem ¢
yacax*

O0bem 00pa3oBaTe/IbHON MPOrPaMMBbI AUCHUIIIMHBI 340

B T.4.

OcHOBHOe coepxxanmne 2178

BT. 4..

TeopeTuiecKkoe o0ydeHne 220

MPAKTUYECKHUE 3aHITHS 58

IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEPAKAHME (ColepKaHue 56

NMPUKJIAJTHOT0 MOYJIAA)

BT. 4..

TEOPETUYECKOE 00yUCHHE 4

MPAKTUYECKUE 3aHATHS 52

NuanBuayajibHbIi POEKT (Oa/nem) aa

IIpome:kyTouHasi aTTecTanus (3K3aMeH) 6
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2.2. TemaTuyeCKHH IJIAH U COACPKAHUE TUCHUTIIUHBI

HaunmeHoBaHMe pa3eioB U

Copep:xaHue y4ed0HOTro MaTepuaJia (OCHOBHOE H
npogeccuoHaIbHO-0PUEHTHPOBAHHOE), JIAa00paTOPHbIE U

O0BeM yacoB

®opMupyemMble KOMIETEHIMH

rem NPaKTHYeCKUE 3aHATHUS, IPUKJIAIHON MOAYJIb (IPU HAJIMYUH)
1 2 3 4
OcHoOBHOe cofiep:kaHue
Pazgex 1. [loBTopenue 20
Kypca MaTeMaTUKH
OCHOBHOH IIKOJIBI
Tema 1.1 Coneprxanne yaeOHOTro MaTepraia
[enp 1 3a1a41 MAaTEMATUKU BbazoBble 3HAaHNS 1 yMEHHS 110 MaTEMaTHKE B ITPO(ECCHOHATIBHON
IIPU OCBOCHHUU B IIOBCETHEBHOM JEATENHbHOCTH.
CIIELUAIBHOCTH KomOuHnpoBaHHOE 3aHITHE 2
Tema 1.2 Copepxanue yaeOHOro Marepuaa
Yucna u BEIYUCIICHUS. JleiicTBUS HAJ| MOJNIOKUTENBHBIMU M OTPULIATEIEHBIMHU YUCIAMH,
BeipaskeHus u OOBIKHOBEHHBIMU U JIECSITHYHBIMH JPOOSIMH. OK-01, OK-02, OK-03, OK-04, OK-05,
npeoOpa3oBaHus JelicTBust co cTeneHsMu, GOopMyJibl COKPAIIEHHOTO YMHOYKEHHSI. 2 OK-06, OK-07
KoM6unnpoBanHoe 3aHATHE
Tema 1.3. IIpodeccuoHa/ILHO-OPHEHTHPOBAHHOE COJEPKAHME
I'eomeTpust Ha IIIOCKOCTH (conepskaHue MPUKJIATHOTO MOAYJIsI)
Bue! mitockux GUryp U ux IIomaib.
IIpakTHKO-OpHEHTUPOBAHHBIE 33/1a4H B Kypce TeOMETPUH Ha 2
IIOCKOCTH
[IpakTHyeckoe 3aHATHE
Tema 1.4 ConeprxaHre yaeOHOTo MaTepHaa
IIpoueHTHBIE BBIYMCIEHHS [IpocTeie MpOLEHTHI, pa3Hble CIIOCOOBI UX BEIYKCIeH!Us. CII0KHbIE
IPOLCHTEI 4 K18, ITK 2.1, ITK 2.9, ITK 3.7
IIpakTudeckoe 3aHATHE
Tema 1.5 CoJiepkaHue yueOHOro Marepuaa
YpaBHEHUsI U HEPaBEHCTBA Jluneiinble, KBagpaTHbIe, APOOHO-TMHEHHBIC YPaBHEHUS U
HEpaBEHCTBA 2
IIpakTHyeckoe 3aHATHE
Tema 1.6 ConepkaHue yueOHOro Marepuaia
CucremMsbl ypaBHEHUH U Croco0bI peneHus CUCTEM JIMHEHHBIX ypaBHEeHHH. MeTon
HEPABEHCTB MOJICTAHOBKHU. MeTo cioxeHus (Bbrautanus). CHCTEMbI 6
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HEJIHMHEHHBIX ypaBHeHHﬁ. Cuctemsnl HCPABCHCTB

KOM6HHI/IpOBaHHOC 3aHATHC

Tema 1.7 Coneprxanue yueOHOro MaTepuaa
BxonHoit KOHTpOJIB Beruucnenust u npeobpazoBanusi. Y paBHEHHSI 1 HEPABEHCTBA.
I'eomeTpust Ha IIOCKOCTH 2
KonrposbHas pabora
Pazgen 2. OcHOBBI
TPUTOHOMETPHH. 40
TpuroHomerpuyeckue
byskumuu
Tewma 2.1 ConeprxaHne yaeOHOTo MaTepHaa
Tpuronomerpuyeckue Pagnannas mMepa yria. [IoBopoT ToUkn BOKpYT Hawajaa KOOpAWHAT.
(YHKIINH TIPON3BOIBHOTO Ompenenenne cuHyca, KOCHHYCa, TAHTCHCA U KOTAHT'€HCA. 3HAKH 4
yria, yucna. Pagnannas u CHHYyCa, KOCHHYCa, TAHT€HCAa W KOTaHTEHCA IT0 YSTBEPTSM.
rpagycHas Mepa yria. 3aBUCHMOCTD MEKAY CHHYCOM, KOCHHYCOM, TAHT€HCOM U
KOTAHT'€HCOM OJIHOTO M TOTO XK€ yIJa.
KomOuHIpoBaHHOE 3aHSITHE.
Tema 2.2 CopepxaHnue yaeOHOro MaTepuaa. 2
OcCHOBHBIE TpuUroHOMEeTpHUYECKHE TOXIECTBA.
TPUTOHOMETPUIECKHE KoMOuHNpOBaHHOE 3aHSTHE.
TOXKIECTBA.
Tema 2.3. Cunyc, KOCHHYC, CopepxaHne yaeOHOTO MaTepuaa.
TAQHT€HC CYyMMBI U Pa3HOCTH CuHyc, KOCHHYC, TAHT'€HC ¥ KOTaHT€HC YIJIOB O U - o.. DopMyIisl
JIByX yri0B. @OpMYIIbI npuBeaeHuss. Cymma u pa3HOCTh cuHYcoB. CymMMa M pa3HOCTh OK-01, OK-02, OK-03, OK-04, OK-05,
HNPUBEICHUS. KocuHycoB. CHHYC U KOCHHYC ABOMHOTO yriia. @OpMyIsl OK-06, OK-07
CuHyc ¥ KOCHHYC JIBOMHOTrO nmoJoBUHHOTO yria. [Ipeobpa3oBanus CyMMBI 10 IIK1.8, IIK 2.1, IIK 2.9, IIK 3.7
yrina. @opMybt TPUTOHOMETPUUYECKUX (DYHKIMH B IPON3BE/ICHIE 1 IPON3BEICHUS
MOJIOBUHHOTO yTJIa B CyMMy. BrIpaxkeHne TpuronoMeTpriyeckux GyHKIMN yepes
TaHI'€HC MOJIOBUHHOTO apryMmeHTa. [Ipeo6pa3zoBaHust mpocTeHImx
TPUTOHOMETPUYECKHX BBIPAXKECHUI.
KomOnHnpoBaHHoe 3aHsTHE.
Tema 2.4 ConiepkaHue yueOHOro Marepuaa.
DyHKINH, UX CBOHCTBA. OO0nacTh onpeneieHUsl U MHOXKECTBO 3HAYCHUH (DYHKITHIA. 2
CriocoOw1 3aanns QyHKIUH UETHOCTD, HEYETHOCTD, MEPUOTUIHOCTH PYHKIHA. CITOCOOBI
3a1aHus QyHKIHH
KombOuHupoBanHOE 3aHATHE.
Tema 2.5 Copepxanne yaeOHOTO MaTepHuaa.
TpuronoMmeTpudeckre OO6utacTh onpeeneHus] © MHOYKECTBO 3HAUCHUI
(hyHKIMH, UX CBOICTBA U TpUrOHOMETpHYeCcKHX QyHKIHH. YETHOCTD, HEYETHOCTB, 2
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rpaduku

MEePHOANYHOCTh TPUTOHOMETpUUEeCKHX (yHKIUH. CBOHCTBA U
rpaduky QYHKIMH Y = COS X, Y =Sin X, y =tg X, y = ctg X.

KomOnHnpoBaHHOE 3aHsTHE.

Tema 2.6 CoziepkaHrie yueOHOTo MaTepuaa.
IpeobGpazoBanue rpahuxos Cxarue U pacTspKeHHe rpa)ikoB TPUTOHOMETPUYECKUX (QYHKIINH.
TPUTOHOMETPHUUECKHUX [IpeoOpazoBanue rpa)MKOB TPUTOHOMETPHYECKUX (PYHKIMH 2
GbyHKIIH [IpaxkTHyeckoe 3aHsTHE.
Tema 2.7 [IpodeccronanbHO-OpUEHTHPOBAHHOE COJIEpKaHHE (COEepIKaHNE
Omnncanne MPUKJIQTHOTO MOJTYJIS)
MPOU3BOJICTBEHHBIX 4
MPOLIECCOB C IIOMOIIBIO Hcnons3oBanue CBOHCTB TPUTOHOMETPHIECKUX (QYHKIIHH B
rpaguKoB QyHKIUH npodeccHoHANIBHBIX 3a/1a9aX.
[IpakTHyeckoe 3aHsTHE.
Tema 2.8 ConeprxaHne yaeOHOTo MaTepraa 2
Ob6patHsie OO6patHbIe TpUTOHOMETpUIeckre QyHKIuN. X cBOWCTBa I
TPUTOHOMETPHUUECKHE rpaduKH.
QyHkuuu KomOnHnpoBanHoE 3aHsTHE.
Tema 2.9 ConeprkaHre yueOHOTO MaTepHana.
Tpuronomerpuyeckue YpaBHeHHE cOs X = a. YpaBHEHHeE Sin X = a. YpaBHEHHE tg X = a,
YpaBHEHHS U HEPABEHCTBA ctg X = a. PerreHne TpUroHOMETPUIECKUX YPaBHEHUH OCHOBHBIX 8
TUIIOB: IPOCTEHINNE TPUTOHOMETPUYECKHE yPaBHEHN,
CBOJIAIINECS K KBAIPATHBIM, pElIaeMble Pa3IOKEHUEM Ha
MHOXHTENH, OJJHOPOIHBIE.
IIpocreiiye TPUrOHOMETPUYECKUE HEPABEHCTBA
KomOuHMpoBaHHOE 3aHSITHE.
Tema 2.10 CopepxaHue yaeOHOTO MaTepuaa. 2
CucteMst CucTeMbl IPOCTEHUIINX TPUTOHOMETPHUYECKIX YPaBHEHUI
TPUTOHOMETPUIECKHUX KoMOuHIpOBaHHOE 3aHSTHE.
ypaBHEHHH
Tema 2.11 CoJiepkaHue yueOHOro Marepuaa
Peruenve 3a1au. OCHOBBI [IpeoOpazoBaHye TPUTOHOMETPUIECKUX BBIpaKeHUH. Perenne
TPUTOHOMETPUH. TPUTOHOMETPUYECKUX YPaBHEHHI U HEPABEHCTB B TOM UUCIIE C 2
Tpuronomerpuueckue WCIIOJIb30BaHHEM CBOWCTB (DYHKITHH.
GbyHKIHH KonrposnsHas pabora.
Pazgen 3 Ilpsimble n 20
TLIOCKOCTH B NPOCTPAHCTBE
Tema 3.1. S ConepkaHne yueOHOro Marepuaia OK-01, OK-03, OK-04, OK-07
IIK1.8, IIK 2.1, IIK 2.9, IIK 3.7
OCHOBHBIE IOHATHSA IIpeamer crepeomerpun. OCHOBHBIE MTOHATHS (TOUKa, TIPsIMas,
CTEPEOMETPHH. TUIOCKOCTh, MPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 2
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Pacnionoxenue npsiMbIx 1
IUIOCKOCTEH

IIepecekaromuecs, napauieNbHble U CKPEIIUBAIOIINECS NPsIMBIE.
IIpu3Hak 1 CBONCTBO CKpEIIUBAIOINXCS NPAMBIX. OCHOBHBIE
MPOCTPAaHCTBEHHBIE (PUTYPBI.

KOM6HHI/IpOBaHHOC 3aHATHC

Tema 3.2.
[TapannenbHOCTD MPSAMBIX,
MPSIMOX U IJIOCKOCTH,

Cojepxanue yueGHOrO MaTepuana

IMapannenbHbie mpsiMast U IOCKOCTh. OnpernencHue. [Ipu3Hak.
CgoiictBa (¢ gokazarenbcTBOM). [lapasiensHbe TIOCKOCTH.

TUTOCKOCTEH Onpenenenne. [Ipm3Hak. CBoiicTBa (C JOKa3aTenbCTBOM). TeTpasmp
u ero snemMeHTsl. [lapannenenunen u ero 3neMeHTsl. CBoiicTBa 6
MPOTUBOTMOJIOKHBIX IpaHel U AUaroHajgey napaieienunena.
ITocTpoenue ceuenuii. Penenue 3anay.
KomOuHHpOBaHHOE 3aHATHE

Tewma 3.3. Coneprkanne yaeOHOTro MaTepHaa

IleprieHIUKYIAPHOCTH [epriennukynsapusie npsimele. [lapannensHble psMEIE,

HPSMBIX, IPSIMOIT U MEepIeHUKYISPHBIE K ITOCKOCTH. [IpU3HaKk meprneHanKyIspHOCTH

TUTOCKOCTH, TUIOCKOCTEH npsaMoi u mockoctu. JokasarensctBo. [leprnenaukynsip u
HakJoHHas. [lepnenaukynsapHele miockoctu. [IpuszHak
NEPIEHIUKYJIIPHOCTHU IIOCKOCTEN. Jl0Ka3aTeIbCTBO. 2
PaccTosiHus B IpocTpaHCTBE
KoMOuHnpoBanHoe 3aHATHE

Tema 3.4. CopepxaHnue yaeOHOro Matepuaa

Teopema o Tpex

neprIeH UKy IApax Teopema o Tpex nepneHAuKysipax. JokazareabcTBO. YTOI MEXAY 4
MPSAMOM M TNIOCKOCTBIO. YTOJ MEXAY MIOCKOCTIMU
KoMmOuHUpOBaHHOE 3aHATHE

Tema 3.5. IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/IEP:KAHME

ITapannensHsie, (coneprkaHue NPUKJIATHOTO MOTYJIsI)

HepIEeHIUKY IS PHBIE, AxkcnoMmsl crepeoMerpuu. [lepneHauKyIIpHOCTE NPSIMOH U

CKPEIMBAIOIINECS MIPSIMbIE TUTOCKOCTH, TAPAJIEIFHOCTD JIBYX MPSMBIX, TEPICHIUKYIIIPHBIX 4
TUTOCKOCTH, EPIIEHANKYJIIPHOCTD TUNIOCKOCTEH
IIpakTuueckoe 3aHATHE

Tema 3.6. CopepxaHue yaeOHOro Marepuaia

Pemenne 3anau. [Ipsameie u PacnonoxeHue npsiMbIX U MIJIOCKOCTEHN B IPOCTPAHCTBE.

TUTOCKOCTH B IIPOCTPAHCTBE [lepreHANKYIAPHOCTH U MAPAIUIETBHOCTD MPSIMBIX M IIIOCKOCTEH.
CKpemunBalomuecs npsiMpie 2
Kontponsnas pabora

Pa3nen 4. IlpousBoanas 40

(yHKIMH, ee MPUMEHEHHeE.
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Tema 4.1

ITonsiTHEe NPOU3BOAHOM.
®dopmyel 1 IpaBua
I depeHIIPOBaAHI

CozepxaHue yueGHOrO MaTepHaa.

OmnpeneneHre YUCIOBOM MMOCIEIOBATENEHOCTH U CIIOCOOBI ee
3anaHus. CBOMCTBA UHCIIOBBIX MTOCIEIOBATENBHOCTEH.
Onpezenenue npeaena nociae10BaTeNbHOCTU. Beruncinenue
TpezenoB mocienoarensHocTel. [Ipenen pyHkunu Ha
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenne
aprymenTa. [Ipupamenue ¢pyHknun. 3agadu, IPUBOAAIINE K
MIOHSATHIO TIPON3BOAHON. OTpeeneHrne Mpou3BOAHON. AITOpUTM
OTBICKaHHMS IPONU3BOJHOM.

KOM6I/IHI/IpOBaHHOG 3aHATHC.

Tema 4.2

IIpou3BoHBIE CYyMMBI,
Pa3HOCTH MIPOU3BEACHUS,
JaCTHOTO

ConepkaHue yueOHOro Marepuania.

Dopmynsl quddepernupoanms. [Ipasuna quddepernmpoBanns

KOM6I/IHI/IpOBaHHOG 3aHATHE.

Tema 4.3

IIpousBoaHbIe
TPUTOHOMETPUUECKHX
¢ynkumid. [IponsBoanas
CIIOKHOW (D)YHKIIMU

Cojepxanne yueGHOTO MaTepHaa.

Onpenencnue cioxHou GpyHkuuu. [TpoussomHas
TpuroHoMetpudeckux Gpyukiuii. [lpor3BoaHas CIOKHON (yHKIIMH

KomOuHnpoBaHHOe 3aHATHE.

Tema 4.4
[onsaTne 0 HEMIPEPHIBHOCTH
¢byHKIIA. MeTon HHTEpBaIOB

ConepkaHue yueOHOro Marepuaa.

[Monstue HenpepsiBHON (pyHKINH. CBOHCTBA HEMPEPHIBHOMN
¢ynkun. CBsI3b MEXAY HEIPEPHIBHOCTEIO U
muddepeHINpyeMocThi0 (QYHKIUH B TOUKE. AJITOPUTM PEIICHHS
HEpaBeHCTB METOJJIOM MHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHEC.

Tema 4.5
T'eomerpuueckuii u
(u3HUeCcKnii CMBICI

ConepkaHue yueOHOro Marepuaa.

I'eomeTpuueckuii CMBICT TPON3BOIHON (DYHKIIUU — YTIIOBOU
K03 PHUIIHEHT KacaTeIbHOH K rpaduky QYHKIMH B TOUKE.

MIPOM3BOTHOMN YpaBHeHHUe KacaTesbHOH K rpaduKy GyHKIUH. AITOPUTM
COCTaBIICHUS YpaBHEHHS KacaTeJIbHOH K rpaduky pynkimm y=f(x)
KombOuHupoBaHHOE 3aHATHE.

Tema 4.6 Copepxanue yaeOHOTo MaTepuaa.

Du3nuecKuit CMbICI
MIPOU3BOJIHOM B
mpodecCHOHATBHBIX 3aa9ax

Om3rueckuil (MEXaHIMYECKUH) CMBICI TIPOU3BOIHON — MTHOBEHHAS
CKOPOCTh B MOMEHT BpeMeHH t: v = S' ()

IIpakTuueckoe 3aHATHE.

Tema 4.7
MOHOTOHHOCTb (DYHKITHH.
Touku 3KcTpeMyma

CopepxaHue yaeOHOTO MaTepuaa.

Bospacranue u yObIBaHUE (QYHKITMH, COOTBETCTBUE BO3PACTAHUS U
yObIBaHHA (GYHKINHU 3HAKY Ipon3BOAHOI. [ToHATHE TPOM3BOAHOM
BBICHIETO MOPSI/IKA, COOTBETCTBUE 3HAKA BTOPOU MPOU3BOTHOM

OK-01, OK-02, OK-03, OK-04, OK-05,
OK-06, OK-07
IIK1.8, IIK 2.1, IIK 2.9, IIK 3.7
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BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3alauu Ha
MaKCHUMYM M MUHUMYM. [IOHATHE aCHMITOTHI, CIIOCOOBI X
orpeziesIeHust. AIITOPUTM HCCIIETOBaHUS (DYHKIUH U TOCTPOCHHS
ee rpadrka ¢ MOMOIIBI0 PON3BOIHOH. [IpoOHO-TIHEHHA

(yHKIHS.

KombOuHupOBaHHOE 3aHATHE.

Tema 4.8
HUccnenoBanne GpyHKIMN 1

Coneprxanne yueOHOTO MaTepHaa.

HccnenoBanne GpyHKINU Ha MOHOTOHHOCTD U ITOCTPOCHHE

MOCTPOCHUE TPAPUKOB . rpad)uKoB. 4
KomOnHnpoBanHoE 3aHsATHE.
Tema 4.9 Hanbomnpiee u Coneprkanne yueOHOTO MaTepHana.
HaWMEHBIIIee 3HAYCHUS Haxoxnenne HanOobIIeT0 M HAMMEHBIIETO 3HAYCHUH (QYHKIUH,
¢$yHKIHH. MOCTpOEHKE TPpa)IKOB MHOTOWICHOB C HCIIOJIb30BAHUEM armapara 2
MaTEeMaTHYECKOTO aHAJIN3a.
KomOnHNpoBaHHOE 3aHATHE.
Tema 4.10 IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/leP:KAHME
HaxoxneHue onTuManbHOro | (coAeps:kaHue NPUKJIAXHOTO MOAYJIs1)
pe3yJsbTarta ¢ IOMOILBI0
IIPOU3BOJHOM B Hanmensiee 1 Haubospliee 3HaueHNe QYHKIMU 6
IIPAKTHYECKUX 3aa4ax. ITpakTHyeckoe 3aHATHE.
Tema 4.11 CopepxaHue yaeOHOTO MaTepuaa.
Pemenne 3amay. ®dopmysel u nipaBuna nuddepennupoanus. Vicenenosanue
[IpousBoaHnast GpyHKIUH, €€ (hyHKIMH C TOMOIIBIO Tpon3BoAHOM. Hanbosbiiee 1 HauMeHbIIee 2
[IPUMEHEHHE 3Ha4YeHHs PYHKIHH.
KontpospHas paboTa.
Pa3nen 5 KoopauHatsel U 16
BEKTOPBI
Tema 5.1 CogieprxaHue y4eOHOro Matepuaa _ OK-02, OK-03, OK-04, OK-07
JlekapTOBbI KOOPIMHATEI B JlekapToBBI KOOpAMHATHI B IpocTpaHcTBe. [IpocTeiimue 3axa4un B 1IK1.8, IIK 2.1, TIK 2.9, TTK 3.7
NpOCTpaHCTBe. PaccTosHue KoopauHaTax. PaccrosiHne Mexay IByMsI TOUKaMM, KOOPJIMHATHI 4

MEXKTY IBYMSI TOYKAMHU.
KoopauHaThI cepenHbl
OTpe3Ka

CCPCANHBI OTPE3Ka

KOM6I/IHI/IpOBaHH06 3aHATHUC
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Tema 5.2

Bekropsl B mpocTpaHCTBeE.
Yros MeXy BEKTOpaMH.
CkansipHOE TIPOHM3BEICHUE
BEKTOPOB

Coneprxanue y4eOHOTO MaTepuaia

Bexrops! B mpoctpancTBe. ClI0’KeHUE U BHIYUTaHUE BEKTOPOB.
YMHOkKeHue BeKTopa Ha ynucio. KoMmnanapHslie BeKTopsl. CralsipHOE
IIPOU3BEICHUE BEKTOPOB. Pa3noxkeHue BeKTopa Mo TpeM
HEKOMITJTaHApHBIM BekTopaM. KoopanHaThl BEeKTOpa, CKalsipHOE
IIPOMU3BEACHUE BEKTOPOB B KOOPAWHATAX, YTOJI MEXIY BEKTOPAaMH, YTOJI
MEXIY MPSIMOH U INIOCKOCTBIO, YTOJI MEXK/Y TUIOCKOCTSIMH. Y paBHECHHE
TUIOCKOCTH.

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 5.3
[IpakTHKO-OpHEHTHPOBAHHBIC
3a/a4i Ha KOOPAWHATHOM
IJIOCKOCTH

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coepKaHue
NPHUKJIATHOT0 MOAYJISA)

KoopnunaTHast minockocTs. Beuncinenue paccTossHUM U IIo1aaen Ha
wiockocTd. KonmdaecTBeHHBIE pacueTsl

HpaKTH‘IeCKO@ 3aHATUC

Tema 5.4
Pewenue 3anau. KoopaunaTs
1 BEKTOPHI

Copneprxkanne yaeOHOr0 MaTepuaia

JlekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTpaHCTBE.
CrnoxeHre 1 BBIYUTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPa Ha YUCIIO.
Kommnanapasie BekTopbl. CKalsipHOE IPOM3BEICHNE BEKTOPOB.
PaznoxeHne BeKTOpa 10 TpeM HEKOMIUIAHAPHBIM BEKTOpPaM.
[IpocTeiimue 3axa4n B kKoopanHaTax. KoopanHaTHI BEKTOPA,
paccTosiHUE MEXAY TOUKaMHU, KOOPHHATHI CEPEANHBI OTPE3Ka,
CKaJISIPHOE IPOM3BEICHIE BEKTOPOB B KOOPANHATAX, YTOJ MEXIY
BEKTOpPaMH, YToJl MKy MPSIMOI U TNIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH

KontponsHas pabora

Pa3znen 6.
KoMIiekcHBIE YHCJIa

Tema 6.1
KommnnekcHble uncna

Copepxanne yaeOHOTO MaTepuaia

IousTre KOMIUTEKCHOTO drcia. CONnpspKeHHBIC KOMIUIEKCHBIC YHCIIa,
MOJIYJIb ¥ aPTYMEHT KOMIUIEKCHOTO unciia. @opma 3amucu
KOMIUIEKCHOTO YHCIIa (TeOMETPHUIECKas, TPUTOHOMETPHYECKas,
anredpanyveckas). ApupmMeTndeckue AeHCTBUSI ¢ KOMITIEKCHBIMU
YHCIAMU

KoMOuHMpoBaHHOE 3aHATHE
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Tema 6.2
IIpuMeHeHHE KOMITJICKCHBIX

Conepxanue y4eOHOrO MaTepuaia

BrinonHexnue pacyeToB C MOMOIIBIO KOMITJICKCHBIX YUCCII. HpI/IMepLI

qucen HCTOJIb30BaHUs] KOMIUIEKCHBIX YHCET 4
IIpakTuyeckoe 3aHATHE
Pazgen 7.
IlepBooOpa3Hast pyHKknMH, ee
NpHMEHEHHE 14
Tema 7.1 Coneprxaane yq4eOHOTO MaTepHaa.
[lepBooOpazHas GyHKIUH. 3agada 0 BOCCTAHOBJICHUH 3aKOHA JBIKCHUS 110 U3BECTHOH CKOPOCTH.
IIpaBuna HaxOXAEHUS [Honstue nurerpuposanus. O3HaKOMJIEHHE C IOHATHEM UHTETpasia u OK-01, OK-02, OK-03, OK-04,
MIePBOOOPAZHBIX nepBooOpasHoit st GyHKIuH y=f(x). Pemenue 3agad Ha CBS3b OK-05, OK-06, OK-07
IIEpPBOOOPA3HON U €€ TIPOU3BOHOM, BEIUHUCIICHUE TIEPBOOOPA3HOM ISt IIK1.8, IIK 2.1, IIK 2.9, IIK
narHOW (yHKIMU. Tabmuma GopMyr U HaXOKACHHUS IIEPBOOOPa3HBIX. 2 3.7
V3yueHne mpaBuia BEIYUCICHHS IEPBOOOPA3HOM.
KoMOnHUpOBaHHOE 3aHsTHE.
Tema 7.2 Coneprxanue y4eOHOrO MaTepHara.
Heonpenenenuslii uHTErpa ITonsiTHE HEONPEAECIEHHOIO HHTErpaia.
KoMOnHupOBaHHOE 3aHsTHE. 2
Tema 7.3 Copepxanrie yueOHOr0 MaTepuana.
Ilnomanb KpUBOJIMHEHON 3ajauu, MPUBOIAIIUE K TIOHATHIO OTIPECIIEHHOTO HHTErpaia — O
tpaneuun. @opmyna HeroToHa | BBIYKMCICHUM IUIONIAAN KPUBOJIMHEHHOW Tparneluy, o epeMeieHHn
— JleitOHUTIA. touky. [lonsTHe onpenenéHHoro unrerpana. I'eomerpuyeckuii u
¢dusHYecKnii cMBICI onpeiesieHHoro naTerpana. @opmyna Herorona— 4
JleiiOauMIA.
KoMmOnHMpOBaHHOE 3aHsTHE.
Tema 7.4. IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (coep:KaHue
OnpeneneHHbIl UHTErpa B NPHUKJIATHOTO MOAYJIA)
KU3HU
I'eomerprueckuii cMbIcn onpeneneHHoro uurerpana. ®opmyna Herotona - 4
Jleiibanna.
Pemenue 3aa4 Ha MPIMEHEHNE WHTETPala Uil BEIYUCICHUS (PU3NIECKUX
BEJIMYMH U TUIOIIAACH
IIpakTuueckoe 3aHATHE.
Tema 7.5. Copepxanre yaeOHOro MaTepuara.
Pewenue 3anau. IlepBooOpasnas ¢pynkuuu. [IpaBnia HaxoxaeHNs IepBOOOpa3HBIX. Ee
[TepBooOpa3nas ¢pyHKINH, €€ IIpUMEHEHHE. 2
MpPUMEHEHHE Kontponsnas pabora.
Pa3nen 8. MHororpaHHuKHU 22
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Tema 8.1 CopeprxaHue yueOHOI0 MaTepuaia

Bepmunsl, pedpa, rpanu [onsiTne MHOTOTpaHHKKA. Ero aneMeHTsI: BepIIUHEL, pedpa, rpaHH.

MHOTOTrpaHHHKa Juaronans. Ceuennie. Beilykiible ¥ HEBBINYKJIble MHOTOIPaHHUKHI
KomOunHMpoBaHHOE 3aHsTHE 2

Tema 8.2 Copeprxanue yueOHOr0 MaTepuaia

ITpusma, ee cocrapnsoIIME, [Monsitue mpusmel. Ee ocHOBaHust 1 G0KOBBIE IpaHy. BricoTa IpU3MBI.

ceuenue. [Ipsamas n IIpsimas u HaxsioHHas npusMa. IIpasuibHas npusma. Ee ceuenue. Ilnomans

NIpaBUJIbHAS NTPU3MBI OOKOBOW ¥ MOJHOW IOBEPXHOCTH NPH3MbL. OObEM MPHU3MBIL. 4
KoMOnHMpOBaHHOE 3aHsTHE

Tema 8.3 ConeprxaHue y4eOHOro MaTepuaa

[Tapannenenunen, Kyo6. [Mapannenenwumnen, cCBOWCTBA MPSMOYTOJILHOTO MTapauIeenunesa, Kyo.

CeucHue Ky0a, CeueHue Ky0a, mapajienenuneaa

napajeyienumnena KoMOuHMpOBaHHOE 3aHsTHE 2

Tewma 8.4 Coneprxanue y4eOHOro MaTepraia

[Tupamuna, ee COCTABIAIOIIKE, IMupamuna u ee a3nemenTsl. Ceuenue nmupamuasl. IlpaBunbHas nupamua.

ceueHue. [IpaBunpHas VYceuennas mupamuaa. [11ormaas 60KOBOM U MONHOM MOBEPXHOCTH

nupamMua. Y ceueHHas ,qupamusl. O0bEM NHpaMuUIbL. 4

nupamuaa KoMOnHUpOBaHHOE 3aHsTHE

Tewma 8.6 Copepxanne yaeOHOT0 MaTepuaia

Cummetpus B Kyde, CuMMeTpHsi OTHOCUTENHHO TOUKH, PSIMOH, TIIocKocTH. CHMMETpPHS B

napanjenenurese, Ipu3Me, KyOe, napajulesienurieie, npu3mMe, MUpaMuie 2

nupamuie KoMOHHUpOBaHHOE 3aHsTHE

Tema 8.7 IIpodeccuoHANBHO-OPMEHTHPOBAHHOE CO/lepPKaHMe (coaepKaHue

IIpumeps! cuMMeTpuil B NPUKJIATHOTO MOIYJIsA)

npodeccuu CumMmeTpust B IPUPOJE, apXUTEKTYpe, TEXHHUKE, B OBITY

6

[TpakTHyeckoe 3aHATHE

Tema 8.8 Cojeprxkanne yueOHOro MaTepuaia

[paBunbHble MEHOTOrpaHHUKH, | [ToHATHE MPABHIBHOIO MHOTOrpaHHHKA. CBOMCTBA MPAaBUIIbHBIX

UX CBOWCTBa MHOTOIPaHHHUKOB 2
[IpakTHyeckoe 3aHATUE

Pazgen 9.

Crenenn 1 KOpHH.

CrenenHasi pyHKuus 18

Tema 9.1 Copepxanne yaeOHOro MaTepuara.

Crenennast GyHKIUS, €€ ITonaTHe KOpHA n-o¥f cTeneHu U3 JeHCTBUTENBbHOTO yuciaa. OyHKIUN UX

CBOJNCTBa cBoiicTBa u rpaduku. CBOHCTBA KOPHS N-Oi CTENCHH. 4

OK-01, OK-02, OK-03, OK-04, OK-
05, OK-07
IIK1.8, IIK 2.1, IIK 2.9, IIK 3.7
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KOMGI/IHHpOBaHHOG 3aHATUC.

Tema 9.2
IIpeobpazoBanue BBIpaXKEHUI C
KOPHSIMHU N-0# CTENeHU

CozepxaHue yueGHOTO MaTepHaa.

[TpeoOpa3oBaHKe HPpAMOHAIBHBIX BHIPAKEHUN

KOMGI/IHHpOBaHHOG 3aHATUC.

Tema 9.3
CBoIicTBa CTEMEHHU C
paluMOHAIBLHBIM U

CozepxaHue yueOGHOTO MaTepuana.

[NonsiTre creneHu ¢ Mr00BIM panMOHAIBHBIM NOKa3aTeaeM. CTereHHbIe
(YHKIMH, X CBOMCTBA U TpauKu

JIEHCTBUTCILHBIM KomOuHupoBaHHOE 3aHsTHE.
MOKAa3aTeIsIMU
Tema 9.4 Coneprxaane yd4eOHOTO MaTepHaa.

Pemmenne nppannoHanbHBIX
YpaBHEHHI ¥ HEPaBEHCTB.

PaBHOCHIBHOCTD NPPALMOHATIBHBIX YPaBHEHUH U HEPAaBEHCTB. MeTOAbI NX
pemenus. PeneHne nppannoHaabHBIX YPaBHEHHH 1 HEPaBEHCTB

KOM6I/IHI/Ip0BaHHO€ 3aHATHUC.

Tema 9.5
Crenenu u kopHu. CTeneHHas

(hyHKIHA.

CopneprxkaHne yaeOHOr0 MaTepHuaia.

Omnpenenenne creneHHol QpyHkun. Mcmons3oBanue ee CBOMCTB IpH
pELICHNH ypaBHEHUH 1 HEPaBEHCTB

KonrponbHas padora.

21




Paznen 10. IToxka3zaTeabHas
GyHkuns

18

Tema 10.1
Ioka3aTtenpHas QyHKIHSA, €€
CBOMCTBA

Conepxanue y4eOHOrO MaTepuaia

CreneHb ¢ MIPOU3BOJILHBIM AEHCTBUTENBHBIM MOKa3aTeneM. OmnpeeneHue
NOKa3aTeJIbHOH (DYHKIMH, ee CBOWCTBa U rpaduk. 3HAKOMCTBO C
IIPUMEHEHNEM MTOKa3aTeNbHON (QyHKINHN. PereHne moxa3aTenbHbIX

ypaBHEHHH (YHKIHOHAIHHO-TPAQUIECKIM METOIOM 4
KomOnumpoBaHHOE 3aHATHE
Tema 10.2 Coneprxanne yd4eOHOTO MaTepHraia
Pemmenne TOKA3ATEMBHBIX Penrenune nokasarenbHbIX yPaBHEHUM METOIOM YPaBHUBAHHS goxzwaTeneﬁ, OK-01, %II((-(())ZS’ %II(C-%? OK-04,
ABHEHUH U HEPaBEHCTB METOJIOM BBEJICHUS HOBOI EPEMEHHOM, ()yHKIIMOHAIBHO-TPa(hUIECKIM ’
P b metonoM. Pemenne HOKa3aTe§LHLIx Hepf];ZHCTB P 8 1IK1.8, 11K 2.1, 11K 2.9, ITK
[TpakTHyeckoe 3aHsITHE 3.7
Tewma 10.3 Coneprxanne yd4eOHOTO MaTepHuaia
CucteMbl MOKa3aTeNbHbBIX PemeHne cucteM mokasaTeIbHBIX YpaBHEHUH
YpaBHEHUM KomOuHMpOBaHHOE 3aHATHE 4
Tema 10.4 Conieprkanue y4eOHOr0 MaTepuaia
Pemenne 3anau. Pemenue nokasarenbHbIX YpaBHEHUI METOOM ypaBHUBAHUSA IIOKAa3aTeNICh U
[NokazarenbHas GpyHKINSA METOJIOM BBEJICHUS HOBOH ITepeMEeHHOU. Pelenne moka3aTenbHbBIX
HEPaBEHCTB 2
KonrponbHas pabora
Pa3gex 11. Teaa Bpamenus. 24
Tema 11.1 Coneprxanne y4eOHOTO MaTepHaa.
Humasnp, ero cocrapnstomue. | Lunuuap u ero snemenTtsl. Ceuenne NUIHHPA (MapauieibHOE OCHOBAHHIO U
Ceuenue uMIMHApa ocn). Pa3BepTka nnnmmHApa. [Tnomans 60KOBO U IMTOHOW TOBEPXHOCTEH 4
munrHApa. O0bpEM nmmHIpa.
KomOnHMpOBaHHOE 3aHsTHE.
Tema 11.2. IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coep:KaHue OK-01. OK-02
Konyc, ero cocrasistomniue. NMPHUKJIATHOT0 MOLYJIf) OK-OB’ OK-0 4’
Ceuenue KoHyCa 4 OK-0 5’ OK-O7]
Konyc u ero anemenTsl. CeueHne KoHyca (IapajuieIbHOE OCHOBAHHIO U 1IK1.8, 1K 2.’1’ 11K 2.9, 1K
MIPOXO/IAIIEe Yepe3 BepPIINHY), KOHMUECKHe ceueHus. Pa3BepTka KoHyca. 37
ITnomaap 60KOBOM M MOTHON MOBepxXHOCTEH KoHyca. OOBEM KOHyca. ’
KombuumpoBaHHOE 3aHATHE.
Tema 11.3. Copepxanre yaeOHOT0 MaTepuana.
Yceuennslit konyc. Ceuenne Yceuennsrtit koHnyc. Ero o6pa3syromas u Beicota. CeueHne yceudeHHOTo
YCEUYEHHOT0 KOHYyca koHyca . [onaas 60KOBOH 1 MOJIHOM MMOBEPXHOCTEH KOHYCA. 4

KombOuHmpoBaHHOE 3aHATHE.
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Tema 11.4.
lap u cdepa, ux ceyenuns

Cozepxanre YueGHOro MaTepuara.

ap u cdepa. BzaumHoe pacnonoxxenne chepsl U miockoctu. CedeHne

mapa, cepsl. Yactu mapa. [Tnontaas noBepxuocty chepsl. O0bEM mapa.. 2
KoMOnHUpOBaHHOE 3aHSTHE.
Tema 11.7. CojeprxaHue yueOHOr0 MaTepHuaa.
KomOunaryn OtHourenne 00bEMOB 1T TOA0OHBIX Tel. KoMOMHAIMY reoMeTpUYECKHX Tell. 4
MHOTOTPaHHUKOB H TEIl [IpakTHyeckoe 3aHsTHE.
BpaIIeHHS
Tema 11.8. Coneprxanne yd4eOHOTO MaTepHaa.
I'eomeTprueckne Hcnonp3oBaHre KOMOMHANINI MHOTOTPaHHHUKOB U TEJI BPAIlCHHS B 4
KOMOHMHAIINY HA TIPAKTHKE. MIPaKTHKO-OPUEHTHPOBAHHBIX 3a/1adax.
[TpakTHyeckoe 3aHsITHE
Tema 11.9. Coneprxarne yd4eOHOTO MaTepHaa.
Pemmenne 3agau. OOBeMBI 1 IUIONTA M NOBEPXHOCTH MHOTOTPAHHHUKOB U TEJI BPAIICHHS. . 2
MHOTOTpaHHUKH 1 Tena KouTponsHas pabora.
BpaIl[CHHUS.
Paznen 11. Jlorapugmel. 30
Jlorapudgmuyeckasi
[N
Tema 11.1 Copepxanne yaeOHOTo MaTepuaia
Jlorapudm gucia. Jlorapudm uncna. JlecATHIHBIN U HATYPAJTBHBIN JOTapu(MBbI, YUCIIO €
JlecsaTMYHbIN M HATYPaIbHBIA | KOMOMHUPOBAHHOE 3aHATHE
sorapudMBbI, YHCTIO € 4
Tema 11.2 Copepxanne yaeOHOT0 MaTepuaia
CaoiicTBa JIorapuQMoB. CsoiicTBa sorapupmos. Oneparyst J0rapupMUpOBaHUsL.
Omnepanys KoMOUHHUPOBaHHOE 3aHATUE 6 OK-01, OK-02,
JOTapu(PMHUPOBAHUS OK-03, OK-04,
Tema 11.3 Coneprxanne ydeOHOTO MaTepHuaa OK-05, OK-07
Jlorapudmuueckas GyHkius, | JlorapudmMuueckas QyHKIHA U €€ CBONCTBA IIK1.8, IIK 2.1, IIK 2.9, IIK
€€ CBOMCTBa KomOnHMpoBaHHOE 3aHsTHE 4 3.7
Tema 11.4 CopeprxaHue yaeOHOr0 MaTepHuaia
Pemmenue norapudmuaeckux
ypABHEHHI{ M HEPABEHCTR [MonsTre norapupmudeckoro ypasHenus. Onepanust moreHuuposanus. Tpu
OCHOBHBIX METO/A PELICHHUS JIOTapU(HMUIECKUX yPaBHEHHUI:
(yHKINOHATBHO-TPahUIECKUN, METO/] IIOTCHIIUPOBAHMS, METO] BBEACHHUS 8

HOBO¥ mepeMeHHOH. Jlorapudmuyeckre HepaBeHCTBA

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.5
CucTeMsl TorapuPpMHIECKIX

Copepxanne yaeOHOTo MaTepuaia

AJNTOpPUTM peLIEHUs] CUCTEMbI YpaBHEHUI. PaBHOCHIIBHOCTD
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ypaBHEHHI sorapu()MHYECKUX yPaBHEHUH M HEPABEHCTB
KoMmOnHUpOBaHHOE 3aHsTHE 2
Tema 11.6 IIpodeccuonaabHO-0pUEHTHPOBAHHOE CO/lePKaHNe (CoiepKAHUE
Jlorapudmsl B ipupoje U MPHUKJIATHOTO MOTYJIsI)
TEXHHKE [Mpumenenne norapudma. Jlorapudmuueckas crimpans B npupoae. Ee
MaTeMaTH4ecKHe CBOlcTBa 4
[TpakTHyeckoe 3aHsTHE
Tema 11.7 Cojeprxanue yueOHOI0 MaTepuaia
Pemenne 3anau. Jlorapupmel. | Jlorapudmuueckas Gpyukuus. Pemenne npocteinmx sorapuhMUIecKux
Jlorapudmudeckast QyHKIHS ypaBHEHHHA 2
KonrponbHas paborta
Paspgen 12. 8
MHoskecTBa. DJIEMEHThI
Teopuu rpados
Tema 12.1 Coneprxanne ydeOHOTO MaTepHraia
MHoxecTBa [Monstre MHOXecTBa. [TonMHOXKecTBO. OnIepay ¢ MHOXKECTBAMH
KomOnHMpOBaHHOE 3aHsTHE 2
Tema 12.2 IpodeccHoHANLHO-OPHEHTHPOBAHHOE COlepP/KAHUE (COepKAHMIE OK-01, OK-02,
Onepanyy ¢ MHOKECTBAMI NPHUKJIATHOTO MOAY.Is1) OK-03, OK-04,
Omnepanyy ¢ MHOXKeCTBaMH. PellleHne NpuKIaaHbIX 3a1ad OK-05, OK-07
[TpakTHyeckoe 3aHsTHE 2 lIK1.8, IIK 2.1, IIK 2.9, IIK
Tema 12.3 Conepxanne ydeOHOTO MaTepHuaa 3.7
I'padsr [onsarue rpada. Cesa3HBIN Tpad, JepeBo, UK rpad Ha MIOCKOCTH
ITpakTryeckas pabora 2
Tema 12.4 Conepxanne ydeOHOTO MaTepHuaa
Pemenne 3amau. MHoecTBa, | Omneparuu ¢ MHOKecTBaMu. ONUCAHUE PEATbHBIX CUTYAIMH C HOMOIIIBIO
I'padbl n X npuMeHeHne MHOecTB. [IpuMeHeHue rpadoB K peIeHHIO 33124
KonrponbHas padbora 2
Pazgen 13. DieMeHTHI 20
KOMOMHATOPHKH,
CTATHCTHUKU U TEOPUH OK-01, OK-02,
BeposiTHOCTEH OK-03, OK-04,
OK-05, OK-07
Tema 13.1 Copepxanrie yaeOHOTO MaTepuaa
OCHOBHbIC IOHATHUS IlepecTaHOBKH, pa3MeIeH s, COUCTAHHS. IIK1.8, IIK 2.1, IIK 2.9, IIK
KOMOWHATOPUKH 2 3.7

KombOuHmpoBaHHOE 3aHATHE.
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Tema 13.2

CoObITHE, BEPOSITHOCTD
coObITus. CroxxeHue u
YMHOKEHUE BEPOATHOCTEN

Coneprxanue y4eOHOTO MaTepuaia

COBMECTHBIE M HECOBMECTHBIE COOBLITHS. TeOpeMLI O BEPOATHOCTHU CYMMBbI
coObITHH. YcIoBHAS BCPOATHOCTD. 3aBHCHMEBIE U HE3aBUCUMEIE COOBITHS.
TeOpeMLI O BCPOATHOCTH IMPOU3BEACHU S COOBITHIA.

KomOunmpoBanHOE 3aHATHE

Tema 13.3
BeposiTHOCTE B
npodeccroHaNBHBIX 3a/1a9axX

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (coep:KaHue
NPHUKJIATHOT0 MOAYJISA)

OTHOCHUTEIbHAS 9aCTOTa CO6LITI/IH, CBOICTBO e¢ YCTOP'IHHBOCTH.
CraTucTHYECKOe OIIPCACIICHNEC BCPOSATHOCTH. OHGHKa BCPOSATHOCTH COOBITHS

HpaKTqucxoe 3aHATUC

Tema 13.4
HuckpetHas ciayyaitHast
BEJINYMHA, 3aKOH €€

Copneprxkanne yaeOHOr0 MaTepuaia

Bunel cnyyaiinpix BennyuH. OnpeneneHue TMCKPETHON CIlydaiiHOM
BEJIMYMHBI. 3aKOH pacupeesieHus JUCKPETHOH cilyyaiiHoi BenuuuHbl. Ee

pactpeacicHus YHCIIOBBIC XapaKTEPUCTUKH
KomOnHMpOBaHHOE 3aHITHE
Tema 13.5 Coneprxanne yaeOHOTO MaTepHuaia

3agaun MaTeMaTHYECKOM
CTaTHUCTUKHU

BapI/IaLII/IOHHHﬁ pAaA. Ilomuron yactor u Trucrorpamma. CraTucTHYECKHE
XapaKTCPHUCTHUKH psiJia Ha6J'IIO,I[a€MLIX JaHHBIX

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 13.6
CocraBiieHre TaOIuIl U
JIrarpaMM Ha IpaKTHKe

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (coep:KaHue
NPHUKJIATHOT0 MOAYJISA)

[TepBuuHas 00paboTKa CTATUCTUYECKUX JaHHBIX. ['padrueckoe nx
npeacTaBieHne. HaxoxaeHne cpeaHux XapakTepHCTHK, HaOI01aeMbIX
JTAHHBIX

IIpakTuueckoe 3aHsaTUE
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Tema 13.7 ConepxaHue yueOHOro MaTepuaa
Perenve 3anau. DneMeHTHI OnemeHTsl KOMOUHaTOpUKH. COOBITHE, BEPOATHOCTH COOBITHSL. CllOKEeHHE U
KOMOHMHATOPHUKH, YMHO)KEHHE BEpOSATHOCTEH
CTATHCTHKH U TEOPUU KonrponbHast pabora 2
BEPOATHOCTEN
Pa3gen 14. YpaBHeHus u 26
HEPaBEeHCTBA
Tema 14.1 Copeprxanne yaeOHOTO MaTepraa
PaBHOCUIILHOCTD YPaBHEHUH | PaBHOCHIIBHOCTH YpaBHEHHH U HepaBeHCTB. Onpenenerust. OCHOBHbIE
1 HepaBeHCTB. O0mme TEOpEMBI PaBHOCHIIBHBIX IIEPEX0aX B YPaBHEHMAX M HepaBeHCTBaX. O0mue
METOABI PEIICHHSA METO/IBI PEIICHNS YPAaBHEHHUH: IEPEX0 OT PaBEHCTBA (DYHKIMH K PaBEHCTBY 4
apryMEHTOB JUIi MOHOTOHHBIX (DYHKLIMH, METOJ pa3ioKEHHUsI HA MHOXKUTEIIH,
METO/]1 BBEJICHHUS HOBOH NepeMeHHOH, (PyHKIMOHAIBLHO-TpadUueCKHi METOJ
KomOunnpoBaHHOe 3aHATHE
Tema 14.2 Coneprxanne yaeOHOTO MaTepraa
I'paduueckuii MmeTon OO01re METOABI pelIeHIs HEPaBEHCTB: MIEPEX0/] OT CPABHEHUS 3HAUCHHH
pelleHus ypaBHEHHUH, (hyHKIHH K CpaBHEHHIO 3HAYCHUH apryMEHTOB JI1 MOHOTOHHBIX (YHKITHHA,
HCPaBCHCTB METOJl HHTEPBaJIOB, (hyHKIHMOHATbHO-Tpadudeckuii meron. ['paduueckuii
METOJ PeIICHNs] YPAaBHEHUH 1 HEPaBEHCTB 4
KoM6uHupoBaHHOe 3aHATHE B i
Tema 14.3 CopepxaHue yaeOHOro Matepuaa 8;8;’ 8%_82’
VpaBHEHHS U HEPABEHCTBA C | Ompezenenne MOayIist. PackpeiTie Moxylist 110 onpenenenuto. [Ipocreiime OK-OS,, OK-O7’
MOIyJIEM YPaBHEHHUs U HEPABEHCTBA ¢ MoLyJieM. [IpuMeHenue paBHOCHIBHBIX
MEPEXOJA0B B OIIPEACIICHHBIX TUIIAX ypaBHEHI/Iﬁ 1 HEPABEHCTB C MOAYJIEM 4 IIK1.8, IIK 2.1, IIK 2.9, IIK 3.7
Kom6uHanpoBanHoe 3aHsTHE
Tema 14.4 ConepxaHre yaeOHOTo MaTepHaa
VpaBHEeHUs U HEPABEHCTBA C | 3HAKOMCTBO € IapameTpoM. [Ipocreiiline ypaBHEHHS 1 HEPABEHCTBA C
napameTpamu napaMeTpoM 4
KomOnHnpoBanHoe 3aHsTHE
Tema 14.5 IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJePKaAHME (COepKaHUE
CocraBieHue U peuieHme MPHUKJIATHOT0 MOIYJIfA)
npodeccHOHaIBHbIX 3a/1a4 ¢ | PemeHne TEKCTOBBIX 33124 MPO(eCCHOHAIBHOTO COCPIKAHMUS
HIOMOIIBIO YPaBHEHUM [IpakTHyeckue 3aHATHS 8
Tema 14.6 ConiepkaHue yueOHOro Marepuaia
Pemenne 3aga4. Ypasuenus | OOuime METOIbI PEIICHUS ypaBHEHHH. Y paBHEHHUS U HEPABEHCTBA C MOJYJIEM
1 HEpaBEHCTBA U C mapaMeTpamu
2
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I HpaKTI/I‘IeCKOC 3aHATHUC

KoHcyabTanum K 3k3aMeHy 4
IIpomeskyTouHast arTecTanus (JK3aMeH) 12
Bcero: | 340
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3. YcnoBus peanmBauuy nporpaMMsl obmeobpaBoBaTeNIEHOM
OVICLIMAIIIIMHEL

3.1. MaTepuaJIbHO-TEXHHYECKOE o0ecneueHne
Peanuzanust yueOHON IUCHMIUIMHBI TpeOyeT Haaudus ydeOHoro kabuHeTa
«MatemaTuKa
O6opynoBanue yueOHOro KabMHeTa:
— TMOCAJI0YHBIE MECTa MO KOJMYECTBY 00YUaIONTNXCS;
— paboudee MecTO MpernoaBaTels.
— yueOHas J0cKa

TexHudeckue cpeacTBa 0OyUICHHUS:
KOMIIBIOTED C JIMIIEH3HOHHBIM ITPOTPAMMHBIM 00€CIIeUeHUEM, MYJIbTUMETHA,
IPOEKTOP.

3.2. UnpopMannoHHoe odecneyeHue 00yueHust

1. Amumon II.A., Konsrun FO.M., Tkauea M.B. u npyrue Marematuka:
anrebpa MW Hayajga MaTeMaTHMYECKOIO aHajau3a, reoMmerpus. Aunredbpa u
Hayaja MaremMaTudyeckoro anainuza. 10 — 11 kmacc. AKIIMOHEpHOE OOIIECTBO
"UznarensctBo "IIpocBerienue".

2. Atanacsa JI.C., byryzoB B.®., Kagommnes C.b. u apyrme MaremaTuka:
anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHanmu3a, reometpus. ['eomerpus. 10 —
11 knacc. Akunonepnoe oomiectBo "M3narensctBo "[IpocBemienue".

3. byryzoB B.®., Ilpacono B.B. mox penmakmmeit CamoBamuero B.A.
Maremaruka: anrebpa ¥ Hadaja MaTeMaTHUYECKOTO aHalIW3a, F€OMETPHSL.
I'eomerpusi. 10-11 «macc. AxkmuonepHoe obmiectBo "M3marenbcTBo
"IIpocBemienue".

4. Bepnep A.JL., Kapn A.Il. Maremartuka: anreOpa u Hayajla MaTeMaTUYECKOrO
aHanu3za, reomerpus. 10 kmacc. AxkumoHepHoe o0miecTBo "M3narenbcTBO
"[IpocBemienue".

5. Bepuep AJL, Kapn A.Il. Maremartuka: anredpa u Hauyajga MaTEMaTHYECKOTO
aHanu3a, reomerpus. 11 kmacc. AxkumonepHoe o6miecTBo "M3maTeabcTBO
"IIpocBemienue".

6. Martemaruka: anrebpa W Hadaja MaTEeMaTHYECKOTO aHaJINW3a, FCOMETPHS.
Anrebpa u Havanma maTeMaTtuyeckoro aHaimmsa (B 2 dactax). Yacts 1.
Yuebnuk. Mopakosuu A.I'., CemenoB II.B. 10- 11 kmacc. Ob6mectBo ¢
orpaHndeHHor oTBeTcTBeHHOCTHIO "MMOLl MHEMO3NHA".

7. Maremaruka: anreOpa W Hayajga MaTEeMaTHYECKOTO aHajiu3a, €OMETpUS.
Anrebpa u Havanma maTeMaTthyeckoro aHanmsa (B 2 dactax). Yacte 2.
3amaunuk. Mopakosuu A.I'. u npyrue; non penakuueir Mopakosuua AT
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10-11 xmacc. OOmecTBO € OrpaHuYeHHOW OTBETCTBEHHOCTHIO "MOL]
MHEMO3HNHA".

8. Mep3nsak A.I'., Homuposckuii JI.A., Ilonskor B.M.; mon penakiuei
[Tomonbckoro B.E. Maremaruka. Anre6pa M Havajla MaTeMaTHYECKOIO
anamuza. 10  kmacc.  AxkmnuoHepHoe — obOmiectBo  "M3marenbcTBO
"IIpoceemnienne"”. YriryonéHHOE N3yUCHHE.

9. Mepansak A.I'., Hommponckuii JI.A., TlomskoB B.M.; moxm pemaknuei
[Tononsckoro B.E. Martematuka. AnreOpa ¥ Hayaja MaTeMaTH4YECKOrO
aHajauza. 11 KJIacc. AKIMOHEepHOE  OOIIECTBO "NU3maTensCTBO
"I[IpocBemienue"”. YriayOnéHHOE U3yUCHHE.

10.Mep3msixk  A.I'., Homuposckuit JI.A., TlomsxkoB B.M.; mox penakuueit
[Togonbckoro B.E. Marematuka. ['eomerpusa. 10 kmacc. AKOuoHEpHOE
obmecTtBo "N3narensctBo "lIpocBenienue”. Yriny0n€éHHoe u3yyeHue.

11.Mep3nsx A.I'., Homuposckuii J[.A., ITlomsikoB B.M.; mox penakuueit
[Togonbckoro B.E. Marematuka. ['eomerpus. 11 xiacc. AxkumonepHoe
obmectBo "U3narensctBo "lIpocBemenue”. Yrioy0néHHoe usyueHue.

12.TloropenoB A.B. Marematuka: anreOpa M Hayajla MaTEMaTHYECKOTO
aHanuza, reomerpus. ['eomerpus. 10-11 kmacc. AkimoHepHOE OOIIECTBO
"UznarensctBO "[IpocBeienne"”. Yriny0iaEéHHOE U3yUeHHUE.

13.lapeirun U.®. Marematuka: anredpa v Hayajia MaTeMaTHYECKOTO aHaln3a,
reomerpusi. ['eomerpusa. 10-11  kmacc.  AKIOuUOHEpHOE — OOILECTBO
"UznarensctBo "lIpocBemienue".
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4. KoHTpPOJIb U OlIEHKA Pe3yJIbTATOB 0CBOEHHUs 00111e00pa30oBaTeIbHOM

JTUCIHHUILINHBI

KOHTpOJ'Ib N OLICHKA PC3YJIbTaTOB OCBOCHMU O6H.I€O6p330B3T€JILHOﬁ JUCITMUITIINHBI

pacKpbIBalOTCS  4epes

AUCHUIITIMHAPHBIC

pE3YJIbTATHI,

HaIIPpaBJICHHBIC Ha

dbopmupoBaHre OOMMX M MPOPECCHOHATBLHBIX KOMIIETCHIIMA TO paszjaeiaM |

TEMaM COJepKaHus y4eOHOTO MaTepuania.

Oomasi/npodeccuonanbHasi Pasznen/Tema THn oueHoYHbIX
KOMIIETeHIHSA MepPOonPHUATHS
OK 01. Beibupats criocoOsbI P1,Temal.l,12, 1.3 [M-o/c*, 1.4,1.5,1.6 TectupoBanue
pelieHus 3aaa4 P 2, Temsl 21, 22, 23, 24, 2.5 H'O/C, 2.6 VYV CTHBIN omnpoc
pogecCHOHATBHOI P3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 MaTtemaTHyecKuii
eATENBHOCTH P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 KTAHT
IT-o/c, 4.8, 4.9, 4.10, 4.11
NPUMEHHUTEIIEHO P 5, Tems5.1,52 WunusunyanbHas
K pa3JIMYHbIM KOHTCKCTaM P 6, TeMbI 61, 62, 63, 64, 65, 66, 6.7 CaMOCTOATCIbHAA
I-0/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabdora
P7, 6 Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 IIpencrasnenne
IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, pe3yIbTaToB

7.13,7.14,7.15,7.16, 7.17
P 8, Temnt 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPaKTHIECKUX paboT
3ammra TBOPUECKUX

P9, Tems1 9.1,9.2,9.3,9.4,9.5 pabor

P 10, Temsr 10.1, 10.2,10.3, 10.4 3amura

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, MHIMBALyaJIbHBIX

11.5,11.6 IT-o/c, 11.7 NPOEKTOR

P12, Temsr 12.1,12.2,12.3,12.4 KoHTpoubHas paota

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5

Brimonnenue

[T-o/c, 13.6 9K3aMEHAI[HOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 . a

M-o/c, 14.6 Saatt
OK 02. Mcnoap30BaTh P1,Temal.1,1.2,131I-0/c,1.4,15,1.6 TectupoBanue
COBPEMEHHBIE CPENICTBA P2, Tems1 2.1,2.2,2.3,2.4,2.5T1-0/c,2.6 | Vcrnpri orpoc
MIOMCKA, aHAIN3a U P3, Temsi 3.1, 3.2, 3.3 IT-o/c, 3.4 MareMaTHYeCKHit
HHTepIpeTAIIH HH(OPMALHH P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 J—

> | IT-0/c, 4.8, 4.9,4.10, 4.11

U MH(OPMAIIMOHHBIC P5 Temsr5.1.5.2 WNunusuayanbHas
TEXHOJIOTMH JUIS BBITIOJTHEHMS P 6’ Tembr 6. 1’ 6.2 6.3 6.4.65.6.6. 6.7 CaMOCTOSTEILHAS
3a/1a4 NPOeCCHOHATLHOH M-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabota
NeATEIbHOCTH P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 Hpencrasienue

IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, pe3yJIbTaTOB

7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,94,9.5

P 10, Temn 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPaKTHYECKUX paboT
3amuTa TBOPUECKUX
pabort

3amuTa
WHIMBHYJIbHBIX
MIPOEKTOB
KonTponbsHas padora

1
lMpogheccuoHanbHoe-opuUeHMUPOBAHHOE COOepPH aHue
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P13, Temsr 13.1, 13.2, 13.3,13.4, 13.5 Brimonnenue

IT-o/c, 13.6 DK3aMEHAIIMOHHBIX

P 14, Temnr 14.1,14.2,14.3, 14.4, 14.5 3aauuil

IT-o/c, 14.6
OK 03. IInanupoBathb u P1,Temal.1,1.2,1311-0/c,1.4,15,1.6 TectupoBanue
peanusosbiBaTh cooctBennoe | P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Vcraplit onpoc
po(eCCHOHATBEHOE P3, Temsr 3.1, 3.2, 3.3 Il-0/c, 3.4 MaremaTuueckuit
JHIHOCTHOE PA3BHTHS P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TMKTAHT

’ IT-o/c, 4.8, 4.9, 4.10, 4.11

NpeANPHHAMATEIBCKYIO P5, Tempi 5.1, 5.2 WunusunyansHas
ACATEIBHOCTD B P6, Temnr 6.1,6.2,6.3,6.4,6.5,6.6,6.7 CaMOCTOATCIbHAM
mpogeccronanbHOM chepe, 1-0/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabota
UCIOJIb30BaTh 3HAHHMS 110 P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 Ipencrasienue
(hMHAHCOBOH rPaMOTHOCTH B I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, pe3yIbTaTOB

Pa3JINYHbIX ) KU3HCHHBIX
CUTyalusax

7.13,7.14,7.15,7.16, 7.17
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPaKTUYECKUX paboT
3ammra TBOPUECKUX

P9, Tems1 9.1,9.2,9.3,9.4,9.5 pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammura
P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, MHIMBALyaJIbHBIX
11.5,11.6 IT-o/c, 11.7 NPOEKTOR
P12, Temsr 12.1,12.2,12.3,12.4 KoHTpoibHas paota
P 13, Temsr 13.1, 13.2,13.3, 134, 13.5 BRIIOHCHIe
[T-ofc, 13.6 9K3aMEHAIMOHHBIX
P 14, Temsr 14.1,14.2,14.3, 14.4, 14.5 N
M-o/c, 14.6 Saatt
OK 04. DddextuBHO P1,Temal.1,1.2,131I-0/c,1.4,15,1.6 TectupoBanue
B3aMOJICHCTBOBATh U P2, Temr 2.1,2.2,2.3,2.4,2.5 H-O/C, 2.6 VY CTHBIN onpoc
paboTaTh B KOJUIEKTUBE M P'3, Temnr 3.1, 3.2, 3.3 T-o/c, 3.4 MaTtemaTruyecKuii
KoMate P 4, Temnr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 KTAHT
IT-o/c, 4.8, 4.9, 4.10, 4.11
P 5, Temsr 5.1, 5.2 WHmByatbras
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5,6.6,6.7 | CaMOCTOATCIbHAA
I-0/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabora
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 lpezcrasieHne
IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, pe3yIbTaToB

7.13,7.14,7.15,7.16, 7.17
P 8, Temnt 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAaKTUYECKUX PadoT
3ammTa TBOPUECKIX

P9, Tems1 9.1,9.2,9.3,9.4,9.5 pa6ot

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura

11’11;, "lflel\gbll_[l 1/.1, 111172, 11.3 II-o/c, 11.4, MHIMBALyaJIbHBIX

-2, 11.0.11-0/¢, 1 1. IPOEKTOB

P12, Temsr 12.1, 12.2,12.3,12.4 KoHTposbHas paGota

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 B

Teo/e. 13.6 BITTOJTHCHUE

P 14, Tembr 14.1, 142, 143, 14.4, 14,5 | JCOMCHAMMOMERX

M-o/c, 14.6 SaatmH
OK 05. OcymmiecTBiIsTh P1,Temal.l,1.2,131I-0/c,1.4,15,1.6 TectupoBanme
YCTHYIO U TUCbMEHHYIO P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 | Ycruwiit oIrpoc
KOMMYHHUKAIHIO Ha P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 MaremaTryecKuii
FOCY IAPCTBCHHOM S3bIKe P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 JWKTAHT

IT-o/c, 4.8, 4.9, 4.10, 4.11
Poccuiickoii ®eaepannu ¢ P(S) Temsr 5.1. 5.2 NunuBunyansHas
Y4e€TOM 0COOEHHOCTEH P1 ’TeMa 1.1 ,12 1.31I-0/c. 1.4.15. 1.6 CaMOCTOATCIIbHAA
COIMAJIBHOT'O 1 KYJIbTYPHOT'O P2, Tems 2.1,2.2,2.3,2.4,2.51-o/c, 2.6 | pabora
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KOHTCKCTa

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

P 4, Temsr 4.1,4.2,43,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1,5.2

P 6, Tems1 6.1, 6.2,6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 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
IT-0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temn 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2,13.3,13.4, 135
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Temr1 9.1, 9.2, 9.3,
94,95

P 10, Temn 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1,13.2,13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

IIpencraBnenne
pe3yabTaToOB
MPaKTUYEeCKUX padoT
3ammTa TBOPUYCCKUX
pabor

3amura

WHIUBHTYy aTbHBIX
MIPOEKTOB
KonTtponsHas padora
Brinonuenue
9K3aMEHALMOHHBIX
3a1aHuN

OK 06. IIposBiaTe

Tpa)X1aHCKO-TIATPUOTHUYCCKYIO

MO3ULUI0, IEMOHCTPUPOBATH
OCO3HAHHOE MMOBEICHHE HA
OCHOBE TPaJUIIHOHHBIX
00I1IeUEeIOBEYECKUX
IICHHOCTEH, B TOM YHCJIE C
Y4ETOM TFapMOHU3ALNU
MEKHAIIMOHAIBLHBIX U

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temur 14.1,14.2,14.3, 144, 14.5
IT-o/c, 14.6

TectupoBanue
VYeTHbI ompoc
MareMaTHdecKui
JTUKTaHT
NunuBunyanbHas
caMOCTOSATEIbHAS
pabota
[Ipeacrasnenue
pEe3yIbTaTOB

MEKPEITUTHO3HBIX NpaKTHIECKUX padoT

OTHOIICHHUH, IPUMEHSTh 3ammTa TBOPYECKUX

CTaHIapTHI pabot

AQHTUKOPPYIIIMOHHOTO 3ammTa

TIOBE/ICHHS VHMBUIYaJIbHBIX
MPOEKTOB
KonTposbHas paboTa
Brinonnenue
IK3aMEHAIUOHHBIX
3a1aHui

OK 07. ConeiicTBOBaThH P1,Temal.l,1.2,131I-0/c,1.4,15,1.6 TectupoBanme

COXPAaHEHHIO OKPYKAOIICH P2, Tempr 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | Vermslii onpoc

cpeibl, pecypeocbepesennto, | L 3> Tembl 3.1, 3.2, 3.3 IT-o/c, 3.4 Maremaruyeckuii

[pHMEHSTh 3HaHHA 06 P 4, Temnr 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 Jo—

I-o/c, 4.8, 4.9, 4.10,4.11
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W3MCHEHUH KJIMMAaTa,
MIPUHLIUTIBI OEPEKITNBOTO
MPOU3BOACTBA, IPPEKTUBHO
JICUCTBOBATH B UPE3BBIYAITHBIX
CUTYaIUsIX

PS5, Temrr 5.1, 5.2

P6, Temnr 6.1,6.2,6.3,6.4,6.5,6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11

P7 Temsr 7.1,7.2,73,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temn 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P13, Temsr 13.1,13.2,13.3, 13.4, 13.5

NunuBunyansHas
caMOCTOSITeNTbHAs
pabota
[IpencraBnenue
pe3ynbTaToB
MPaKTUYEeCKUX padoT
3ammTa TBOPUYCCKUX
pabot

3amuTa

WHIUBHTy aTbHBIX
MPOSKTOB
KoHnTtponsHas padora

[-o/c, 13.6 Brimonnenue

P 14, Tems1 14.1, 14.2, 14.3, 14.4, 14.5 9K3aMCHAMOHHBIX

I1-o/c, 14.6 3aJaHuI
IIK 1.8. Mcmonb3oBats P. 1. Temsr 1.3 — m-o/c, 1.4. TectupoBanme
OCHOBHBIE METO/IbI U IPUEMBI P. 2. Tema 2.7— n-o/c. MaremaTrnuecKuii
CTAaTUCTUKHU JUIsI PELLICHUS P. 3. Tema 3.5— m-o/c. JIUKTaHT
MPaKTUYECKUX 33729 P.4. Temr1 4.7, 4.9, 4.10- m-o/c. NunuBunyansHas
KOMMEPUECKON JAEATEIbHOCTH, P.5. Tema 5.3— m-o/c. CaMOCTOSTENbHAs
OTIpEIETISATh CTATUCTHIECKUE P.7. Tema 7.4— m-o/c. pabota
BEITUYMHBI, TTOKA3aTEITN P.8. Tema 8.7— n-o/c. [Ipencrasnenue
BapUallUU U UHICKCHI. P.11. Tema 11.2— m-o/c. pe3ynbTaTOB

IIK 2.1. Micnonp30BaTh JaHHBIE
OyXraJlTepCcKoro

y4eTa Jisl KOHTPOJIS
pe3yIABTATOB M IJIAHUPOBAHUS
KOMMEPYECKOU IEeATEIbHOCTH,
MPOBOJUTH YYET TOBAPOB
(CBIpBSI, MATEPHAJIOB,
MPOIYKLHUH, Tapbl, IPYTUX
MaTepHAIBHBIX IICHHOCTEH) U
y4acTBOBATh B MX
WHBEHTapU3aLUU.

[IK 2.9. IIpumeHsTh METONIBI U
MIpUeMBbI aHan3a PUHAHCOBO-
XO3SIMCTBEHHOM eITETbHOCTH
MIPH OCYIIECTBICHUH
KOMMEPYECKOU IeATeIbHOCTH,
OCYIIECTBIIATh ICHEKHBIC
pacyeThl ¢ MOKyHaTelsIMH,
COCTaBIATH (PHHAHCOBBIE
JIOKYMEHTBI U OTYETHI.

IIK 3.7. IIpon3BoauTs
W3MEPEHUS TOBAPOB M IPYTHX
00BEKTOB, IEPEBOANTH
BHECHCTEMHBIE €IMHUIIBI
W3MEPEHUN B CUCTEMHBIE.

P.12. Temsr 12.3, 12.6— m-o/c.

P.13. Temsr 13.2—m-o/c, 13.3, 13.4, 13.5.
P. 14. Tems! 14.3— m-o/c, 14.6— n-o/c.
P.15. Tema 15.5— m-o/c.

MPaKTHYECKUX paboT
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