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COI'JTACOBAHO: PACCMOTPEHO: YTBEPXIAIO:

3aB. OMOIMOTEKOM IIMK o6meo6pa3oBaTeabHbIX 3am. nupekTopa o yueOHou
U TEXHUYCCKUX JUCIIUILTUH pabote
A.B.Jlaapiko [TIpoTokon Ne 10
ot 11.05.2022 1. JIL.H. lanuenko
11.05.2022 r. [Ipencenarens
B.B. JlonaTtkun 11.05.2022 1.

PabGouass mporpamma oO0mieoOpa3oBareabHOr0 y4eOHOro mpeamera MartemaTuka
pa3paborana Ha ocHoBe @eaepanibHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa
cpennero obmiero oopaszopanus (nanee — PI'OC COO) (nmpuka3 MunoOpHayku Poccum ot 17 mast
2012 r. Ne 413, npuka3 MunucrepctBa oopazoanus u Hayku P® ot 31 nexabps 2015 r. Ne 1578
«O BHeceHMHM H3MEHEHUN B (QeaepalibHbIl TOCYIapCTBEHHBIN 00pa3oBaTeNbHbIN CTaHAAPT
cpenHero ooiero oopazoBaHus, YTBEPKACHHBIN MPUKa3oM MUHUCTEpCTBAa 00pa30BaHus U HAYKH
Poccuiickoit ®@enepanu ot 17 mas 2012 1. Ne 413»), ®enepanbHOro rocyJapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJIApTa CPEeIHEro Mpo(ecCHOHATBLHOIO 00pa30BaHUs MO CHEIUATBHOCTH:
35.02.16 Dxcruryataiusi 1 peMOHT CEIbCKOXO3SHCTBEHHONH TEXHUKHA M 00OpYyJIOBaHUS (IIpUKa3
MunucrepcrBa oopazoBanus 1 Hayku PO ot 9nexadps 2016 1. Nel1564), [IpumepHoii mporpamMmbl
oOmieo0pa3oBarenbHO  y4eOHOM aucHUIUIMHBL «Marematuka» uisi  IpodecCHOHATbHBIX
oOpasoBarelbHBIX OopraHu3ainuii. — M.: M3naTenbckuii neHTp «Akagemus», 2015. — 21 ¢. ISBN
978-5-4468-2596-7, pexomenioBaHHOH PI'AY «DMPO» B kauecTBe NPUMEPHON MPOTrpaMMBbI JJis
peanu3anuyu MporpaMMbl MOATOTOBKH crienuanuctoB cpeanero 3BeHa CIIO Ha 6a3ze 0CHOBHOTO
o01ero oOpa3zoBaHus C OJy4eHHEM cpeaHero obiero oopazoBanus. [Ipotoxosn Ne 3 ot 21 uronst
2015 r. Peructpanmonnsiii Homep perien3uu 377 ot 23 utonsa 2015 r. ®I'AY «DUPO».

OpraHu3anus-coCTaBUTEb:
Hogo3zbiOkoBckuit punuan @I'bOY BO bpsuckuit AY
Tpy6uerckuit punnan ®I'bOY BO Bbpsuckuit TAY

CocraBureiu:

Ycenko E.I. - mpenonaBarenb BbICIIEH KBaTU(pUKAUIMOHHOM kaTeropuu HOBO3BIOKOBCKOTO
¢wimana ®I'bOY BO bpsuckuit 'AY

Jlonamxkun B.B. - npenonasarens Tpy6ueBckoro punuana ®I'BOY BO bpsuckuii [AY

JKcnepr:

Ckopobozamas T.B. - metoauct HoBo3siOkoBckoro ¢unuana @PI'BOY BO bpsauckuiit TAY
I'epacumenxo H.®. - npencenarenp MUKIOBOW METOAMYECKON KoMuccuu HoBO3BIOKOBCKOTO
¢unmnana ®I'BOY BO Bbpsinckuii [AY

PexomennoBana metoauueckum coBetoM TpyOuesckoro ¢punuana ®I'bOY BO bpsuckuii [AY
[Iporokon 3acenanus Ne 6 ot 11.05.2022 rona



COIAEPKAHHUE

1. Pe3ynbpTaThl 0OCBOCHHS Y4eOHOTO MpeaMeTa
2. Copeprxanue yueOHOro nmpeMeTa

3. TemaTuueckoe INIAaHUPOBAHUC y‘{C6HOFO npeamMceTa
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PE3VYJIBTATBI OCBOEHMSA YYEBHOI'O IPEIMETA

OcBocHue COACPIKaAHUA y‘{€6HOFO npeamMeTa «MaremaTnka» o0ecIeunBacT
JOCTHKCHUC O6y‘—IaIOH_[I/IMI/IC$I clIeayromux pe3yjabTaTOB!:

* JIUYHOCHHDBIX:

JI1 — chopmMupoBaHHOCTH MPEACTaBICHUI O MaTEeMaTHKE KaK YHHUBEPCATLHOM
A3bIKE HAYKH, CPEJICTBE MOJICTUPOBAHUS SIBICHUM U MPOLECCOB, UACSIX U METOJaX
MaTeMaTHKH;

JI2 — noHMMaHue 3HAYMMOCTU MAaTeMaTUKH JJIsi HAy4YHO-TEXHUUYECKOTO Iporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIICHUS K MaTeMaTHKE KaK K 4YacTH OOIeUesIOBEUECKOM
KYJbTYphl Ye€pe3 3HAKOMCTBO C MCTOPHEH pa3BUTHS MaTEMaTHUKH, SBOJIOIUEH
MaTeMaTHYECKUX HJICH;

JI3 — pa3BuTHE JIOTMYECKOTO MBIIUICHHS, IMPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMUYECKON KYJIbTYpPhl, KpUTUYHOCTH MBIIIJIEHHUS HAa YPOBHE, HEOOXOIUMOM
1 Oyayie npodeccuoHaabHON eSITeIbHOCTH, ISl IPOIODKEHUS 00pa3oBaHus
U caMO00Opa30BaHMS;

JI4 — oBnajeHuMe MaTeMaTUYECKUMHU 3HAHUSMH M YMEHHUSIMU, HEOOXOJHUMBIMH B
MOBCEIHEBHOM >KU3HU, I OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYUHBIX JAUCIUILINH
U JUCIUIUIMH NpOo(EeCcCHOHATBLHOIO IMKJIA, ISl TOJy4YeHHst oOpa3oBaHUsI B
o0J1acTsX, He TPeOYIOIUX YriayOJIeHHOW MaTeMaTUYeCKOW MOITOTOBKH;

JIS — TrOoTOBHOCTP M CHOCOOHOCTh K OOpa3oBaHHMIO, B TOM YHCIE€ H K
caM0o0Opa30BaHUIO, HA TPOTSHKEHUU BCEH KU3HMU; CO3HATEIIbHOE OTHOIIEHUE K
HEMPEepPhIBHOMY 00pa30BaHUI0 KaK YCIIOBHIO YCHENTHON NpodeccHoHaabHON U
OOIIECTBEHHOM JIESATEIHLHOCTH;

JI6 — rOTOBHOCTB U CITOCOOHOCTDH K CAMOCTOSTEIILHONM TBOPUYSCKOW M 00IIIECTBEHHOM
JIeSITETIbHOCTH;

JI7 — rOTOBHOCTh K KOJUIEKTUBHOUM pabOTe, COTPYJHUYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTeIbLHOM, 00I11eCTBEHHO-ITOJIE3HOM, y4eOHO-HCCIIeI0BATEIBCKOM,
MIPOCKTHOM M JPYTUX BHJIAX JCSITCIBHOCTH

JI8 — oTHOMIEHUE K TPOdEeCcCHOHATBEHON NEATeIbHOCTH KaK BOBMOKHOCTH y4acTHs B
pElIEHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npoOJieM;

JI9 —n1s1 Ty xuX, CJIa0OCTBIIIAIIMX, TTO3HOOTIOXIIINX 00yYaroUUXCs: ClIOCOOHOCTh
K COLUMAJIbHOW ajanTaiud W HHTerpanuu B oOmectBe. B Tom uwucie mnpu
peanuzanuy BO3MOKHOCTEH KOMMYHHUKAIIMM HAa OCHOBE CJIOBECHOW peuu (BKJIrOUast
YCTHYI0 KOMMYHHKAIIMIO), a TaKXKe, MPH >KEJaHWU, KOMMYHHUKAIlUM Ha OCHOBE
YKECTOBOM peUH C JIUIIaMU, UMEIOIIUMH HAPYIIICHUS CITyXa;

JI10 - s oOydarommxcs ¢ HapyHICHUSMH OMOPHO—IBUTATEILHOTO arapara:
BJIaJICHHE HaBBIKAMH ITPOCTPAHCTBEHHOW M COLMAIBHO-OBITOBON OPHUEHTHPOBKH;
yMEHHE CaMOCTOSITEIbHO U 0€301acHO MEPEeIBUTATHCS B 3HAKOMOM U HE3HAKOMOM
MPOCTPAHCTBE C HCIOJIH30BAHUEM CIICIIUATBLHOTO OO0OpPYAOBAaHHS; CIIOCOOHOCTH K
OCMBICJICHUI0O W auddepeHIManu  KapTUHBI ~ MHpa, €€  BPEMEHHO-
MPOCTPAHCTBEHHOM OpPTaHU3AIMH; CIIOCOOHOCTh K OCMBICIIEHUIO COIIMATIBHOTO
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OKpPYXEHHSI, CBOEro MecTa B HeM. [IpuHATHE COOTBETCTBYIOIIMUX BO3paACTY
LIEHHOCTEN U COLMANIBHBIX POJIEH;

JI11 - jna  oOywarommxcss € pacCTpOMCTBAMHU  ayTUCTUUECKOTO  CIEKTpa:
dbopMupOBaHUE YMEHHS CIIEIOBaTh OTPaOOTAaHHOW CHCTeME TpaBui MOBEICHUS U
B3aMMOJICHCTBUSI B IPHUBBIYHBIX OBITOBBIX, YUEOHBIX M COIMAIBHBIX CHUTYaIlUsX,
YACPKUBATh  TPaHUIBl  B3aUMOJCWCTBUSA; 3HAHHE CBOMX  MPEANOYTECHUUN
(orpanndeHuii) B OBITOBOH cdhepe U chepe HHTEPECOB.

® mMemanpeomMenHuIxX:

Kommynuxamuenwix:
KYY1 — yMeHue TpOAYKTHBHO OOIIATHCS W B3aMMOJACHCTBOBATH B IIpOIECCE
COBMECTHOM JeATEIbHOCTH; BJIAJICHUE BCEMHM BHJIaMHU PEUYEBOU JEATEIBHOCTH:
ayJIMpOBaHUEM, UTEHHUEM (IOHUMAHUEM ), TOBOPEHHEM, TUCbMOM,;
KYY/J12 — yMeHne y4uThIBaTh NO3ULHH JPYTUX YYACTHUKOB JIE€ATEIBHOCTH;
BJIAJICHUE S3BIKOBBIMU CPEACTBAMU — YMEHHUE SICHO, JIOTMMHO M TOYHO M3Jararh
CBOI0O TOYKY 3pEHHs, HCIOJb30BATh aJCKBATHBIC  S3BIKOBBIE  CPEICTBA;
UCIIOJIb30BAaHUE TNPUOOPETEHHBIX 3HAHUM M yMEHUM [Js aHaiu3a S3bIKOBBIX
SIBJICHUI Ha MEKITPEAMETHOM YPOBHE;
KYY3 — ymenue 3(pPexTuBHO pa3pemarb KOH(IUKThI, NPUMEHEHHE HABBIKOB
COTPYIHHYECTBA CO CBEPCTHUKAMHU U
B3pPOCJILIMU B TIPOIIECCE PEUYEBOro OOIIEHUs, OO0pa3oBaTEIbHOM, OOIIECTBEHHO
M0JIE3HOM, y4eOHO-UCCIIEIOBATEIbCKOM, MPOEKTHOM U IPYTUX BUJIAX IEATEIbHOCTH;
KYY/14 — yMeHue sICHO, JIOTMMHO M TOYHO H3JIaraTb CBOIO TOYKY 3PCHMS,
WCIIOJIB30BaTh aJCKBAaTHBIE S3BIKOBBIE CPEACTBA; OBJIAJICHUE HOPMAaMH PEYEBOIrO
NOBEJACHUS B Pa3IUYHBIX CHUTYalHUAX MEXIMYHOCTHOTO M MEXKYJIbTYPHOTO
OOIICHMS,
e Ui O0YYarOIIKUXCS C PACCTPONCTBAMHU ayTUCTUUECKOTO CIEKTpa:
KYVY/S — oBinaneHne yMEHMEM aJIEKBATHO PEarupoBaTh B CTAaHAAPTHOM CUTyalluu
Ha ycrnexX W HeyAady, KOHCTPYKTHUBHO JEWCTBOBAaTh JaK€ B CUTyalUAX HeEycrexa
IIPU OPTaHU3YIOUIEH MOMOIIHN ThIOTOPA;
KYYI6 — cnocoOHOCTh CaMOCTOATENBbHO OOpaTUThCS K MEAarormuyecKoMmy
paboOTHUKY (TeAarory-rncuxoJiory, COLMAJbHOMY I[I€1arory) B Clydae JUYHBIX
3aTpyAHEHHUI B pELIEHUU KaKOro-I100 BOMpoca.

Ilo3nasamenvnoix:

YY1l — roTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIHLHOW HWH(GOPMAIIMOHHO-
MO03HABATEJIbHOM AESITEIbHOCTH, BKIIIOYas YMEHUE OPUEHTUPOBATHCSA B PA3NUYHBIX
UCTOYHUKAX HMHPOpPMAIMKM, KPUTUYECKH OLIEHHWBATb U  HUHTEPIPETUPOBATDH
uH(OpPMaIIMIO, TOTYYaEMYI0 U3 Pa3INYHbIX HCTOUHUKOB;

MNYYJA2 — ymenue wu3BIEKaTh HEOOXOAUMYI0 HWH(GOPMALMIO W3 PA3THUYHBIX
UCTOYHUKOB: Y4eOHO-HAYYHBIX TEKCTOB, CIPABOYHON JIMTEpaTyphl, CpPEICTB
MaccoBoi WH(pOpMauu, WHPOPMAIMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJIOTHM
JUISL PEIICHUS KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTaHM3AIMOHHBIX 33134 B
mpolecce  M3y4YeHHs  MaTeMaTWKH,; YMEHHE KPHUTUYECKH  OILIGHWBAaTh |
UHTEPIIPETUPOBATH NH(DOPMAIINIO, TTOTydaeMyI0 U3 Pa3IMUYHBIX HICTOYHUKOB;
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MMYY]3 — ymeHnue npoBOAWTh ONEpAIlMM CHUHTE3a, aHaJIM3a C IeIbl0 0000IIeHHs
MIPU3HAKOB, XapaKTEPUCTHK, (DAKTOPOB;

IIYY]l4 — BnajgeHue HaBBIKAMHU TO3HABATEIBHOM, Yy4eOHO-MCCIEAOBATEILCKON U
MIPOCKTHOM JESATEIbHOCTH, HaBBIKAMHU pa3pelieHus IMpobiieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOMCKY METOJOB PEUICHUS MPAKTUUECKUX 3ajaady,
MMPUMEHEHUIO PA3JIUYHBIX METOJIOB IO3HAHUS,

NYYAS — mna rayxuX, CiaOOCHbIIIANINX, TMO3THOOTJIOXIINX O00y4YaromuXCs:
BIIAJICHUE HAaBBIKAMHU OIPEACICHUS W WCHPABICHHUS CIEIUPUICCKUX OIMHMOOK
(arpaMMaTH3MOB) B MMCbMEHHOM U YCTHOU peyu;

e I 00YYAIOIINXCS C pACCTPOUCTBAMU ayTHCTHUECKOTO CIIEKTpa:

IIYY 6 — oBiajieHUE YMEHUEM BBINIOJHATH ACUCTBUS IO 3aJaHHOMY QJITOPUTMY
WM 00pa3ily IpU COIMPOBOXKIAIOIIEH IMOMOIIM I1€IarOTMYeCKOro pabOTHUKA U
OpraHu3yIoUIEH MOMOIIM THIOTOPA;

IIYYI7 — oBlageHHue yYMEHUMEM AaKTHBHOIO  HCIOJIB30BAHUS  3HAKOBO-
CUMBOJIMYECKUX CPEACTB JUIA TNpeACTaBiIeHUS HHOOpMaUK 00 H3y4yaeMbIX
00BEKTax M MpoIreccax, pa3IMIHbIX CXEM PEIICHUS YUSOHBIX U MPAKTUYSCKUX 3a7a4
MIPY OPraHU3YIOLIECH MOMOIIY MEAarora-rncuxoyora u TbloTopa;

IIYYJI8 — crmocoOHOCTE caMOCTOSTEIIBPHOM ACHCTBOBATh C 3aJaHHBIMHM dTaJ0OHAMU
MpU OUCKe MHGOPMAIIUU B Pa3TMYHBIX UCTOYHUKAX.

YMEHHUE SICHO, JJOTMYHO M TOYHO M3JIaraTh CBOK TOYKY 3PEHHUS, HCIIOIb30BaTh
aJICKBATHBIE SI3BIKOBBIE CPEICTBA

HHYY/19- oBnanenne yMEHHEM aJI€KBATHO PEarupoBaTh B CTAaHIAPTHOM CUTYAIUU
Ha yCIIEX W Heyjady, KOHCTPYKTMBHO JEMCTBOBATh NAKE B CUTyalMsAX HEycClexa
IIPU OPTAHU3YIONIEN TOMOIIU ThIOTOPA;

Pecynamuenvix:
PYYJI1 —ymeHue camMOCTOSITEIbHO OMPEAENSTh eI AEATEIbHOCTA U COCTABJISATh
IJIAHbl  JIEITENBHOCTH; CAMOCTOSITEJIbHO OCYLIECTBIIATb, KOHTPOJUPOBATH U
KOPPEKTUPOBATH ACATEIBHOCTD;
WCIIOJIB30BaTh BCE BO3MOXKHBIE PECYpPCHI NIl TOCTUXKECHUS MOCTABJICHHBIX II€JIEH U
peanu3aliu MJIaHOB JIESITEILHOCTH; BHIOMPATh YCICIIHbIE CTPATETUU B Pa3IMYHBIX
CUTYyaIUsX;
PYY]I2 — ywmeHue caMOCTOSTENBHO OLEHMBAaTh W NPUHUMATH DPEIICHUS,
OTPENIEIIAIONIUE CTPATErHI0 MOBEACHUS, C YUETOM TI'PaXIAHCKUX W HPABCTBEHHBIX
LICHHOCTEH;
PYVY/3 — BiameHue HaBbIKAMU II03HABATENbHOW pedIeKCHUH KaK OCO3HAHUS
COBEpIIAEMbIX JICMCTBUA W MBICIUTEIbHBIX TPOLECCOB, HX PE3YJIbTAaTOB H
OCHOBAHUWM, TPAHUI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX MMO3HABATENIbHBIX 3aJlay U
CPEACTB UX JOCTHKCHUS;
PYY /14 — criocoOHOCTh KOMMEHTHUPOBATH OTBETHI TOBAPUIIICH;
PYY/S — ymeHHne caMOCTOSITENIbHO ONPEAEIISATh UEIH AESITEIbHOCTH U COCTABIATH
IJIAaHbl  JIEITEIBHOCTH; CAaMOCTOSITEIbHO OCYUIIECTBIISATb, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH ACATEIBLHOCTD;
e ISl O0YYaIOIIUXCS C PACCTPOICTBAMU ayTHCTHUECKOTO CIIEKTpA:



PYYJ16 — ciocoOHOCTbH IIaHUPOBATh, KOHTPOJIUPOBATH U OLIEHUBATh COOCTBEHHBIE
y4eOHbIe JEUCTBHS B COOTBETCTBUM C IIOCTABJICHHOW 3aJadeil U YCIIOBUSIMU €€
peanM3aliMi MpU  CONPOBOXKIAIOUIEH MOMOIIM IE€JAaroruyeckoro pabOTHHKA U
OpraHU3YIOIEH OMOIIU THIOTOPA;

PYVY7 — oBnageHue yMeHUEM oOIpeAensTh Haubosiee 3(P(HEKTUBHBIE CIOCOOBI
JNOCTH)KEHHSI pe3yJibTaTa MpPU COMNPOBOKIAIOMIEH IMMOMOIIM NEAaroru4eckoro
pabOTHHKA M OPraHU3YIOIIEH MOMOIIH ThIOTOPA;

PYY /I8 — oBnazgeHue yMEHHEM OLICHUBATH PE3YJITAT CBOM JESATEIBHOCTH B
COOTBETCTBHUH C 33JJaHHBIMU STAJIOHAMH MIPH OPTraHU3YIOLIEH MOMOIIN THIOTOPA;
PYY]19 — xputruecky OLEHUBATh U MHTEPIIPETUPOBATH I1OTYyIAEMYIO
uHGOPMAIIUIO U3 PA3TMYHBIX UICTOYHHKOB.

®  NpeoOMemHbIX:
IIY1 —BnageHne METONAMH [10KA3aTENbCTB M aJTOPUTMOB PEUICHUS, YMEHUE HUX
MIPUMEHSITh, IPOBOJIUTH J1I0KA3aTEIIbHBIE PACCYKIEHUS B XOJI€ PEUICHUS 3a/aY;
IIY2 — BrnageHue CTaHAAPTHBIMM TIPUEMAaMH PEIICHUS pPalUOHAJIbHBIX U
UPPALMOHATIBHBIX, MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpPABHEHHI
U HEPaBEHCTB, UX CUCTEM; HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B
TOM 4YHUCJE JUIsl MOMCKAa NMYTH PEIICHUS W WUIOCTpAlMU PELIeHUs YpaBHEHUN U
HEPaBEHCTB;
ITY3 — BrnageHue OCHOBHBIMU IMOHATUSIMH O IUIOCKMX W IPOCTPAHCTBEHHBIX
F€OMETPUYECKHX (PUTYpaxX, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacrno3HaBaTh TeOMeTpUYecKkue (GUTyphl Ha YepTekaX, MOJCISIX M B pPEeallbHOM
MUpE; NMPUMEHEHHUE H3YYECHHBIX CBOMCTB reoMerpuueckux ¢uryp u Ghopmys s
pELICHNS TEOMETPUYECKHUX 3a/1a4 U 33/]1a4 C PAKTUYECKUM COJIEPKAHUEM;
I1Y4 — BianeHue HaBBIKAMU HUCIIOJB30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MpPOrpamMm
MIpU PEIICHUU 33/1a4;
131 — chopmupoBaHHOCTH MpEACTaBICHUN O MaTeMaTHKE KaK 4YacTH MUPOBOM
KyJIbTYpPhl 1 MECTE€ MaTEeMAaTUKH B COBPEMEHHOM IUBIJIM3AIUH, CTIOCO0AX OMHUCAHUS
SBJICHUI peaibHOr0 MUpPA Ha MATEMATUYECKOM SI3BIKE;
I3 2 — chopMUpOBaHHOCTH MPEICTABICHUN O MATEMAaTUUYECKUX MOHATHUSIX Kak
BAKHEUIINX MAaTEeMATHYECKUX MOJEIAX, IMO3BOJIAIONIMX ONHCHIBATH W U3yYaTh
pa3Hble MPOLECCHl U SIBICHUS; TMOHMMAHHE BO3MOXKHOCTH aKCHOMAaTHYECKOTrO
MOCTPOEHUSI MATEMATUYECKUX TEOPUIA;
I3 3 - chopMupoBaHHOCTH TpeACTaBICHUM 00 OCHOBHBIX TOHSTHAX
MaTeMaTUYECKOr0 aHaju3a U UX CBOMCTBaX, BIaJE€HUE YMEHUEM XapaKTEPU30BATh
noBeZicHue (YHKIWA, HWCIOIb30BAHUE TIOMYUYEHHBIX 3HAHUM JJIS OINWCAHUS W
aHaJau3a peaJibHbIX 3aBUCUMOCTEN;
I3 4 — chopmMupoBaHHOCTH MPEACTABICHUN O MpoLEeccax U SBICHUIX, UMEIOIINX
BEPOSATHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHUPE,
OCHOBHBIX TNOHATHUSX 3JIEMEHTAPHOW TEOPUH BEPOSITHOCTEW; YMEHUW HAXOOUTh U
OIICHMBATh BEPOSTHOCTH HACTYIUJICHUS COOBITUHA B MPOCTEHIIUX TMPAKTUIECKUX
CUTYalLMSIX U OCHOBHbBIE XapAKTEPUCTUKHU CIIyYalHBIX BEJIUUMH.
1311 — gns cnensix, claboOBUASIIMX O0ydarOIIUXcs: CPOPMUPOBAHHOCTh HABBIKOB
NMChMa Ha OpailJieBCKOM MevyaTHON MaIIUHKE;
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312 — ;g royxux, caa®ochiblalmmx, MO3JHOOTVIOXIIUX — OOYYarOIIMXCS:
cOPMHPOBAHHOCTh W PA3BUTUE OCHOBHBIX BHJIOB PEUYEBOU JEATEIHLHOCTH
O0y4YaronmMxcst — CIyXO0-3pUTEIIbHOTO BOCTPUATUS (C HCIIOJIB30BAHUEM CITyXOBBIX
anmnaparoB U (WIHM) KOXJIEAPHBIX UMIUIAHTOB), TOBOPEHMUSI, YUTEHUSI, TUCHMA;

Y13 — nana oOydwarolmuxcsi C paccTpOMCTBAMU ayTHCTUYECKOTO CIIEKTpA:
OBJIaJICHHE OCHOBHBIMHM CTHJIMCTHYECKHUMH DPECypcaMM JIEKCUKH U (Ppa3eoqorHu
A3bIKa, OCHOBHBIMA HOPMaMH JIMTEPATYPHOTrO $3bIKa, HOPMaMU PEYEBOI0 ITUKETA;
NpUOOpPETEHUE OMNbITa KX MCIHOJIB30BAaHUS B PEYEBOM M aJbTEPHATHBHOM
KOMMYHUKATUBHOM  MpaKTUKE  TPU  CO3JJaHUM  YCTHBIX,  IMHChbMEHHBIX,
QIbTEPHATUBHBIX  BBICKA3bIBAHMI; CTPEMJIEHME K BO3MOXKHOCTH  BBIPA3HUTh
COOCTBEHHBIE MBICITU M YyBCTBa, 0003HAYUTHh COOCTBEHHYIO MTO3UIIHIO.



COAEP KAHUE YYEBHOI'O ITPEIMETA

BBenenne
MareMatrka B HayKe, TEXHUKE, JKOHOMHKE, HH(POPMAITMOHHBIX TEXHOJIOTHSIX
U TIPAKTUYECKON nearenbHOCTH. llenu w 3amaum W3ydeHHs MATEMATHKU TIpH
ocBoennu npodeccuit CI1O u cneunansuocteit CIIO.

AJITEBPA

Pa3BuTHe NOHATHS O YHCIE

[enbie  panuoHanbHble Yucia. [leWicTBuTenbHble uucna. [IpubnudicerHvie
sviuucnenus. Komnnexcnole uucna.

Kopuu, crenenu u jorapupmsi

Kopuu u crenmenu. KopHu HaTypaiapHOM CTENEHU W3 YMCIIA U UX CBOWCTBA.
Crenenn ¢ panMOHANIBHBIM  MOKaszareneMm, uX cBoucrBa. CremeHu C
NEUCTBUTEIBLHEIMU IIOKa3zaTtelaMu. Ceolicmeéa cmenenu ¢ O0eucmeumelbHbiM
noxasameinem.

Jlorapupm. Jlorapudgm umciaa. OcHOBHOE JOrapupMUYECKOE TOXKIECTBO.
JlecsiTuuHble W HaTypasbHble Jorapugmbl. IlpaBuna pelictBuil ¢ snorapupmamu.
Ilepexon K HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajaredpamyeckux BbIpaxkeHuil. [IpeoOpaszoBanue
palMOHAJIBHBIX, UPPALMOHATIBHBIX CTEIICHHBIX, IIOKAa3aTeJIbHBIX U
Jorapu(pMUUECKUX BbIPAKEHUH.

Ilpakmuueckue 3anamus

Apudpmernueckue NEUCTBUS HAJ YHUCIAMHU, HAXOXKIACHHE NPUOIMKEHHBIX
3HAYEHUW  BEIMYMH M  TOTPEHIHOCTEd  BBIUMCIEHUN  (aOCONIIOTHOW  H
OTHOCUTEJIbHOW). CpaBHEHHE YUCIIOBBIX BBIPAKCHUH.

Brrunciienne u cpaBHEeHHE KOpHEN. BhITONIHEHNE pacYeTOB C pAIUKaJIaMH.

Pemenne mppanmonanbHbix ypaBHeHUd. Haxo1eHHe 3HAYEHUIN CTEIEHEN C
pauuoHaJbHBIMU  Moka3atensiMu.  CpaBHenue  creneHeld.  [IpeoOpazoBanus
BBIPAKEHNH, COAEPKAIINX CTENEHU. PeleHne noka3arebHbIX YPABHEHH.

Pewenne npukiagHbIx 3a1a4.

Haxoxnenue 3HaueHwii Jsorapudma 1O MTPOU3BOJIBHOMY OCHOBAHHIO.
Ilepexon OT OIHOrO OCHOBaHUA K JpyroMy. DBbluucieHne u CcpaBHEHHE
norapudmos. JlorapupmMupoBaHre U NOTEHIIUPOBAHUE BBIPAKECHUH.

[TpuOnmxeHHbIe BHIYUCICHUS U PEIICHUS MTPUKIAIHBIX 3a/au.

Pemenue norapudmMuyeckux ypaBHEHHM.

OCHOBbBI TPUTOHOMETPUH
OcHOBHBIC IOHATHSA

®opmynel  npusBeneHus. Dopmyibl  ciokeHus. Popmynbl  yIABOEHUS.
®opMyIbl IOJIOBUHHOIO YIJIA.

IIpeoOpa3zoBaHus NPOCTEHIINX TPUTOHOMETPUYECKUX BbIPAKEHUI

[IpeoOpazoBaHue cyMMbl TPUTOHOMETPUYECKUX (PYHKIUN B MPOU3BEIECHUE U
NPOM3BEACHUS B CyMMY. Buipadicenue mpucoHOMempudeckux @QYHKyui uepes
MAaH2EeHC NOJIOBUHHO20 AP2YMeEHMmA.



Tpuronomerpuyeckue ypaBHeHUs1 1 HEPaBeHCTBA
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[Ipocrerimme TPUTOHOMETPUYECKUE YPaBHCHUHA. lIpocmetiwue
mMpucoHoMempuyecKue HepageHcmaa.

Oo0OparHble TpUroHOMeTpu4eckne (yHKOMH. ApPKCHHYC, apKKOCHUHYC,
apKTaHI€HC.

IIpakTu4eckune 3aHATHS

PanykaneHbli METOA H3MEpPEHHs YIVIOB BPAILECHHUS WU CBSI3b C TIPagyCHOM
MEpOH.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXKIECTBA, (POPMYJBI  CIOKECHHS,
yABOGHUS, TMpeoO0pa3oBaHME CYMMbI  TPUTOHOMETpPUYECKHMX  (QYyHKIUH B
Npou3BeieHNEe, NpeoOpa3oBaHUE TPUTOHOMETPUUYECKUX (YHKIMHA B CyMMYy.
[IpocTenmme TPUroHOMETPUIECKNE YPAaBHEHHS U HEPABEHCTBA.

OOpatHble  TPUTOHOMETpUYECKHE (PYHKUIMHU: aAPKCHHYC, apPKKOCHHYC,
apKTaHI€HC.

®YHKINH, UX CBOUCTBA U T'PA®OUKN

@Oynknuu. OO6nacTh ompeneseHUuss W MHOXKECTBO 3HAUYCHM; Tpadux
byHKIMU, TOCTpoeHue TpadukoB GyHKINU, 3aJJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

CaoiicTBa (pyHKOMHU. MOHOTOHHOCT®, YETHOCTb, HEYETHOCTb,
OTPaHUYCHHOCTh, TICPHOAUYHOCTh. [IpOoMeXyTKkH BoO3pacTaHUs © yOBIBaHWSI,
HauOoJIbIIIeE W HAWMMEHBINIEE 3HAYCHUSA, TOUYKH OJKcTpemyMa. ['padudeckas
uHTepnperanus. [lpumepsl GyHKIMOHANBHBIX 3aBHCHMOCTEH B PEabHBIX
mporeccax M sSBJICHHUSIX. ApudmMerndeckue omepanuy Han GyHKOousMu. CrosxHas
byukius (komno3unus). Ilouamue o Henpepbl8HOCMU DYHKYULU.

Ooparuble ¢Qyukuuu. Obaacmv onpedenenusi U 001aCMb  3HAYEHUL
obpamuou gyuxyuu. I pagux oopamnoti pynkyuu.

CreneHnHble, NoKa3aTejbHble, JorapugmMuiecKkue, TPUrOHOMETPUYECKH e
pyHKIun.
Oo0parHble TpUroHoMeTprueckne GyHKINH

Omnpenenenre QyHKIMM, UX CBOMCTBA U TpadUKH.

[IpeoOpazoBanust  rpadukoB. IlapamienbHbli  TEPEeHOC, CHUMMETPUS
OTHOCHUTEIHHO OCEH KOOpAMHAT M CUMMETPHUS OTHOCHTEIIbHO Hadaia KOOpIWHAT,
CUMMETPHUSI OTHOCHUTEIBHO TPSIMOW Y=X, PACTSDKCHHE M C)KAaTHE BIOJb OCEH
KOOpJAMHAT.

IIpakTnyeckune 3aHATHS

[Tpumepsl 3aBUCUMOCTEH MEXIy TEPEMEHHBIMH B pEabHBIX IPOIECCaxX UX
CMEXHBIX auctumuiH. Onpenenenne ¢yuknwid. [locTpoeHne u dreHne rpauKoB
bynkuunii. Uccnenoanue ¢pynkuuu. CBoicTBa IMHEMHON, KBaAPATUYHOM, KyCOYHO-
JUHEHHOW U ApoOHO-TMHEHHOW dyHKIMA. HenpeppiBHBIE U MEPUOAMYECKHE
¢bynkuuu. CoiicTBa W Tpaduku CHHYca, KOCHMHYyCa, TaHTEHCAa U KOTAHTEHCA.
OOpatubie pyHkiuu u ux rpaduxu. OOpaTHBIE TPUTOHOMETPpUYECKHE (YHKIIUH.
[IpeoOpazoBanus rpaduka ¢ynkiuu. ['apmonmueckue konebanus. [lpukiamHbie
3a/1au.
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[TokazaTenbHble, JOrapu@MuUUecKue, TPUTOHOMETPUYECKHUE YPABHEHUS W
HepaseHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocnenoBarenbnocT. CrocoObl  3alaHuss HW  CBOMCTBA  YMCIIOBBIX
MOCJIEA0BATEIBbHOCTEN. Ilonamue 0 npedeine nocn1e008amenbHOCHU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOC1e008ameabHOCHU.
CymmupoBanue nociefoBarenbHocTel. beckonedHo yObIBaromias reoMeTpruaeckast
IIporpeccus U e€ cyMma.

IIpousBoanas. [lousitue o0 MpPou3BOAHON (YHKIMH, €€ TEOMETPUUECCKUI U
¢dusznyeckuii cMbIC. YpaBHEHHE KacaTellbHOM K rpaduky ¢yHkiuu. [IpousBoaHsie
CYMMBI, pPa3HOCTH, HpPOU3BEIAEHHUA, YacTHble. [IpOM3BOIHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKUM. [[puMeHeHre mpou3BOAHON K HCCIEAOBAaHUIO PYHKIUNA U
nocTpoeHuto TpadukoB. [Ipouzeodnvie o006pammuol QYHKYUU U KOMHOIUYUU
dyuryuu.

IIpumepsl HUCHOJIB30BaHUS MPOU3BOJHOM [UISI HAXOXKICHHUS HAWITy4dlIEro
peuieHuss B NPUKIAAHBIX 3a1adax. Bropas mpou3BojHAs, €€ T€OMETPUYECKHNA U
¢uznueckuit cmbica. HaxoxneHue ckopoctu AJis mpouecca, 3a1aHHOTro GopMyJioi u
rpadukom.

IlepBooOpa3nasi u uHTerpaJ. [IpumeHenue onpenereHHoro HHTerpasa s
HAXOXKJIEHUs TUIONIaJAN KpUBOJMHENHHOHN Tpaneuuu. @opmyna HeroTona-JleliOHuna.
[Ipumepsl IpUMEHEHUsI UHTErpaja B (PU3UKE U TEOMETPUHU.

IIpakTH4Yeckue 3aHATHS

YucnoBas MmocienoBaTelbHOCTb, CIOCOObI €€ 3a/laHus, BbIYMCICHUS YJICHOB
nocienoBatenbHocTd. llpenen mnocnepgoBarenbHOCTH. beckoHedHO yObIBaroIias
reOMETPUYECKAS IPOTPECCUSL.

[Ipon3BoHAsA: MEXaHUUYECKUN U TEOMETPUUECKUAN CMBICI ITPOU3BOJHOM.

VYpaBuenue kacarenpHOM B oOmiem Buzae. [lpaBunma u  Qopmysibl
muddepeHnupoBanus,  Ta0JIUIlAa  MPOUZBOAHBIX  DJIEMEHTAPHBIX  (YHKIIUH.
UccnenoBanre GyHKIMU C TTOMOIIBIO MPOU3BOAHON. HaxokieHre HanOOJIBIIIETo,
HAaUMEHBIIIETO 3HAYEHUS U SKCTPEMANIbHBIX 3HAUEHUHN (PYHKIIHH.

WNurterpan u nepBooOpaszHasi. Teopema Hprotona- JlehOnuna. [Ipumenenue
MHTErpaja K BBIYUCICHUIO (PU3MUYECKUX BETMYMH U IUIOMIAICH.

YPABHEHUS U HEPABEHCTBA

YpaBHeHUuss M CcHCTeMbl ypaBHeHUM. PanuoHanbHble, MpPpaLMOHAIBHBIC,
MOKa3aTeIbHbIC U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcCHOBHBIC TPHEMBI UX pEIIeHUs (Pa3IoKEHHE Ha MHOXKUTEIU, BBEJICHHE
HOBBIX HEM3BECTHBIX, TIOJICTAHOBKA, TPAPUIECKUNA METO).

HepaBencrBa. PannonHanbHble, WpPpPalUOHAIBHBIE, MOKA3aTEIbHBIE U
mpueonomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHHUS.

HUcnoab3oBanue CcBOMCTB M rpapukoB (GYHKUMHA NPU PelICHUU
YPaBHEHUIl U HepaBeHCTB. MeToj nHTerpanoB. M3o0pakenne Ha KOOPIUHATHON
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IJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUN U HEPABEHCTB C IBYMs IIEPEMEHHBIMU
U UX CHCTEM.

IIpukaagHbie 321244

IIppuMeHeHne MaTeMaTU4YECKUX METONOB JUI DPEIICHHs COACPIKATEIbHBIX
3a]1a4 U3 pa3IM4YHbIX 00JacTel HayKu U MPaKTUKU.

WNuTtepniperanys pe3ynbraTa, y4eT peajabHbIX OTPAaHUYEHUN.

IIpakTnyeckue 3aHATUSA

Kopuu ypaBHenuil. PaBHOocuiabHOCT,  ypaBHeHuid. I[IpeoOpazoBanue
YPaBHEHUM.

OcCHOBHBIE PUEMBI pELICHUS ypaBHEHUI. Perienre cucreM ypaBHEHU.

Hcnonb3oBanne cBOMCTB U rpaduKoOB (PYHKIMNA A7 PEIICHUs YpaBHEHHUH U
HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA
BEPOSITHOCTEM
DJIeMeHTbl KOMOMHATOPUKHU
OcHOBHBIE TOHATUS KOMOMHATOPUKHU. 3ajJadyd Ha TMOACYET Yucja
pa3MelleHni, epecTaHOBOK, coueTaHui. Pemienne 3amay Ha nepeOoOp BapUaHTOB.
®opmyna OunomMa HpioroHa. CBoiicTBa OMHOMHHAJIBHBIX KO3((PHUIIMEHTOB.
TpeyronpHuk Ilackans.

JIEeMEHTbI TEOPUH BEPOSITHOCTEH.

CoObITHsI, BEPOSITHOCTh COOBITHS, CIIO)KEHHUE U YMHOXKEHHE BEPOSITHOCTEW.
llousamue o nesagucumocmu cobvimuii. /{uckpemnas ciyyaunas eaudund, 3aKoH ee
pacnpeoenenus. Huciennvle Xapakmepucmuku OUCKPEemHOU CAVYAUHOU B8eIUYUHBL.
Ilonsamue o 3axone 6onbUILUX YUCE.

DJIeMeHTbl MAaTeMaTH4YeCKOH CTATHCTHKH.

[IpencraBnenue AaHHBIX (TaOJNUIBI, TUArpaMMbl, TpapUKH), ceHepalbHas
COBOKYNHOCMb, 8b1O0OPKA, cpednee apughmemuueckoe, meouana. IlonsTue o 3adauax
Mamemamuyeckou Cmamucmuxu.

IIpakTHyeckue 3aHATHS

HcTtopust pa3BuTHs KOMOMHATOPUKU, TEOPUS BEPOSATHOCTEN M CTATHUCTUKH U
UX pOJIb B PA3NUYHBIX cdepax ueIoBEUeCKON ku3HenesTenbHocTH. [IpaBuia
KOMOMHATOpUKHU. PerieHre KOMOMHATOpPHBIX 3aj1ad. Pa3MelleHus, cOYeTaHus H
nepectanoBku. bunom Herotona u tpeyronbauk [lackans. [Ipuknaansie 3agaum.

Krnaccuueckoe ornpezenenne BEposITHOCTH, CBOMCTBA BEPOSTHOCTEM, TeopeMa
O CyMMe€ BeEpOsATHOCTEH. Brpluncienue BeposTHocTed. IlpuknanHele 3agayu.
[IpencraBnenne ynuciaoBbIX AaHHbIX. [IpuKiagHbIe 3a0a4U.

I'EOMETPUA
IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE.

B3anmHoe pacnosiokeHue IByX IpsAMBIX B IIpocTpaHcTse. IlapamnensHOCTh
npsmMonl u miockoctu. [lapamnensHOCTh IWIOCKOCTEW. llepneHauKysspHOCTD
NpAMOM WU IUIOCKOCTU. [lepneHauKyJsip W HakJIOHHAs. YTOJ MEXIy NpsIMOU U
IIJIOCKOCTBIO. JIByrpaHHbBIN yroJl. YT0J MEXKy IIOCKOCTAMH. [lepneHuKyIapHOCTh
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JIBYX TIJIOCKOCTEM.

['eomeTpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: NMapaJlieIbHBIA MEPEHOC,
CUMMETPHUSI OTHOCHUTEIIBHO IIOCKOCTH.

[TapannensHoe mnpoekTupoBaHue. Iliowads OpmMo2OHANLHOU NPOEKYUU.
N300pakeHne NpoCTpaHCTBEHHBIX QUTYP.

MHoOrorpaHHuKHU

Bepunel, pedpa, rpaHu MHOTOTpaHHuKa. Pazeepmka. Muocoecpanible yeubi.
Buinyxnvie mnocoepannuxu. Teopema Junepa.

[Tpuzma. [Ipsimas u nakronnas npusma. [IpaBuiibHas npusma.

[Tapamnenenunen. KyoO.

IInpamuna. [IpaBunpHas nupamuga. YcedenHas nupamuaa. Terpasap.

CummMmetpust B KyOe, B mapajiesienuIie/ie, B Ipu3Me U MUpaMuje.

Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.

[IpeacraBinenre O NPaBWIBHBIX MHOTOIpaHHHMKAX (TeTpa’ape, KyoOe,
OKTa3pe, A0JeKadApe U UKOCASPE).

Tesa 1 MOBEPXHOCTH BpPalleHUS

Humuaap u KoHyc. YcedeHHbIM KkoHyc. OcCHOBaHHE, BBICOTa, OOKOBas
NOBEPXHOCTh, 00pa3yromias, pa3BepTka. OceBble CEUEHUS U CEUCHUS, TapaljieIbHbIE
OCHOBAHHIO.

[Iap u chepa, ux ceuenus. KacarenpHas iockocts k cdhepe. I3mepenus B

reoMeTpuu. Oo6svem u ero uzmepenue. urerpaibaas popmyna oobema. @opMyibl
o0beMa KyOa, MpsIMOYTOJIbHOTO MapajuleNienuIena, Npu3Mbl, TuinHapa. Gopmyisl
o0beMa mupaMujbl U KoHyca. PopMysbl IUIOMIAA MOBEPXHOCTEW IWIMHIpA U
KoHyca. @opmynsl oO0bema mapa u miomaau chepsl. [lonodbue ten. OTHOLIEHUE
TIOIIAEH TOBEPXHOCTEH 1 00HEMOB MOJJOOHBIX TET.

KoopauHarsl U BeKTOpHI.

[IpsimoyronbHasi(IekapToBa) cCUCTEMa KOOpAMHAT B mpocTpaHcTBe. Popmyna
paccTosHUS MEX]y IByMsl TOUKaMu. Y paBHEHUE CPepbl, IIIOCKOCTU U MPSMOil.

Bektopel. Moayne BekTopa. PaBeHCTBO BekTOpOB. ClI0OkKEHHWE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3iiokeHne BEKTOpa IO HAIPaBICHUSM. YTOI
MEXIy AByMs BekTopamu. lIpoekums BekTtopa Ha ocbk. KoopauHaTel BeKTOpA.
CkansipHo€ NMpOM3BEAECHUE BEKTOPOB. Mcnonb30BaHUE KOOPAMHAT U BEKTOPOB IPHU
pEILIeHUH MaTeMaTUYEeCKUX U MPUKIIAHBIX 3a]1a4.

IIpakTnyeckue 3aHATHS.

[Ipu3Haku B3aMMHOIO PACHOJIOKEHHUS MPAMBIX. YTOJI MEXAY HNPSIMbIMU.
B3anMHOe pacnolio)keHue NpsAMBIX U IIOCKOCTeN. [leprieHnuKkynsp u HaKJIOHHAs B
MOJKOCTH. YTOJ MEXAY TMpsIMOM M IUIOCKOCTBIO. TeopemMbl O B3aMMHOM
PacnoJIOKEHUH NPAMOM U TUIOCKOCTU. TeopeMa o TpEX NepreHIuKyaspax.

[Ipu3Haku ¥ CBOKCTBA MAPAIUICIBHBIX U NEPIECHIUKYIISPHBIX IJIOCKOCTEN.

PaccTostHue OT TOYKHM A0 INIOCKOCTH, OT IPSAMOU 0 IUIOCKOCTH, PACCTOSTHUE
MEXIY  IUIOCKOCTSIMHM, MEXIy  CKPEIUMBAIOIIUMUCA  HPSAMBIMH  ,MEXIY
IPOU3BOJIBHBIMU (PUTYpPaMH B IPOCTPAHCTBE.

[TapajutennbHOE TPOEKTUPOBAHUE M €ro CBOWCTBA. Teopema O IUIOIIAAU
OpPTOTOHAJIBHOW  MPOEKIMM  MHOTOYrOJbHUKAa. B3anmHOE  pacnosnoxeHue
IPOCTPAHCTBEHHBIX (PUTYD.
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Paznuunbie BUIbI MHOTOIpaHHUKOB. Ux n3o0paxenue. CeueHusi, pa3BepTKU
MHOTOTPaHHHUKOB. [lnomaas moBepXHOCTH. Buapl cuMMmeTpuii B IPOCTPAHCTBE.
CumMmeTpuss Teln BpalleHWs W MHOTOIPAHHUKOB. BpluncieHue muiomaned u
00BEMOB.

Bekropel. JlewictBuss ¢ BekTopamu. JlekapToBa cHUCTEMa KOOpPAWHAT B
MIPOCTPAHCTBE.

VYpaBHeHUE OKPYX)HOCTH, C(hephl, MIIOCKOCTH. PaccTosHue MEXIy TOYKAMH.
JlelicTBUsL ¢ BEKTOpaMmu, 3aJaHHbIMH KoopauHaTaMu. CKajasipHOE MPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE MPSAMOU U IIIOCKOCTH. VCrionp30BaHNE BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHUN.

JInsi BHEAyIUTOPHBIX 3aHATUWA CTYJACHTAM Hapsly C pEIICHUEM 3aJad |
BBITOJIHEHUSA MPAKTHUYECKHUX 3aJaHUN MOKHO MPEIIOKHUTD TEMBI
UCCJIEIOBATENbCKUX U pedepaTuBHBIX pabOT, B KOTOPBIX BMECTO CEPHUIl OTACIbHBIX
MEJIKUX 3a7a4 M YNPaKHEHUN MpeaiararoTCsl CIOKETHBIC 3aJjaHus, TpeOyromue
JUTUTEIIbHON paboThl B paMKax OJIHOM MaTeMaTUYECKON CUTYyallu. ITU TEMbI MOTYT
ObITh KaK WHAMBUIYAJIbHBIMU 33JaHUSIMU, TaK W TPYIIOBBIMU JIJII COBMECTHOIO
BBINOJIHEHUS UCCIIENOBAHUSL.

Tembl pedpepaToB, HCC/IeI0BATEIbCKHUX IIPOEKTOB
Benukue maTeMaTuku JpEeBHOCTH.
[IprMeHeHUE CI0KHBIX TPOLIEHTOB B SKOHOMHYECKUX pacyETax.
['eomerpuyeckue GopmMbl B HICKYCCTBE.
CpenHue 3HaY€HUE U UX TPUMEHEHHUE B CTAaTUCTHKE.
BektopHoe 3a1anue npsiMbIX U IJIOCKOCTEW B TPOCTPAHCTRE.
CrnoxxeHrie rapMOHMYECKUX KOJieOaHU I
e ®dpakTaibl: KpacoTa MaTEMaTUKH
e Yucno "m" m ero 3araaka. Bes BcenenHas B yucie 1.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanuzanuu coaepxkanus 001eodpazoBaTeIbHOTO yueOHoro npeamera Matemaruka B npenenax ocsoenust OIIOIT CITO
— IICC3 mo cnemmanbHOCTH: 35.02.16 DKcnayamayus u pemMoHm CenbCKOXO03AUCMEEHHOU MeXHUKU u 06opyodoeanus Ha 0ase
OCHOBHOTO 00111ero 00pa30BaHus C MOJYYCHHEM CPETHETO 00IIero o0pa3oBaHus MakCUMajbHas yaeOHass Harpy3Ka 0OyJaroIlmuxcs
cocrapisieT 203 gaca. M3 Hux aynutopHas (oOs3aTenpHas) Harpy3ka o0y4aronuxcs, BKIIOYasi MPaKTHUeCKue 3aHsATHs - 179 yacos;
BHEAYIUTOPHASI CAMOCTOSITeNIbHASI pad0Ta CTYICHTOB, BKJIFOYAst MHAUBUAYaTbHBIN MPOEKT — 16 9acoB.

Copneprxanue yueOHOTO MaTepuania, [Tnanupyemblie
XapaKTepuCTUKa OCHOBHBIX BUI0B ®opmsl U
na0opaTopHble, IpakTuyeckue padbotsl, | OO0beM Pe3yJIbTATHI
Ne mi/m JIeATeTLHOCTH (TI0 pa3zenam METO/IbI
CaMOCTOSITENIbHbIE PAOOTHI , 4 (mpeameTHbIe 3HAHUS,
. coJiepKaHusl y4eOHOro IpeIMeTa) KOHTPOJIS
o0yyaroImuxcs, MHIMBUAYAJIbHbINA IPOEKT IPEeIMETHbIC YMEHUS)
1 2 3 4 5 6
BBenenne
Coaeprxanue yueOHOro MaTepuaJia 2 O3HakoMJIEHHE c poJipio | cOPMHUPOBAHHOCTH
Posb MaTeMaTHKH B HayKe, TEXHUKe, 2 MaTeMaTUKd B HayKe, TEXHHUKE, | IpeACTaBIeHUH O
IKOHOMHUKE, HH(POPMAMOHHBIX SKOHOMUKE, MH(POPMALMOHHBIX | MATEMaTHKE KaK
TeXHOJIOTUSIX M MPAKTHYECKO TEXHOJOTUSIX M IPAKTUYECKOH | 4aCTH MUPOBOM
AesATeabHOCTH. Llenn u 3a1aun n3ydeHus nestenbHOCTH. (O3HAKOMJICHHE C | KYJBTYPBI M MECTE
MaTeMaTHKH MPU OCBOCHUH npodeccuii u HeJssIMA M 33JladaMM  M3YYEHHUS | MaTeMaTHKH B
cnenuanbHoctei CIIO. MaTE€MaTHKU pu OCBOCHMHM | COBPEMEHHOM
npodeccuit CI1o U | IMBUIN3ALIH
cneruanpHoctei CIIO
Pasnea 1 Aaredpa 44
Tema 1.1. Coaepixanue yueOHOro MaTepuasa - Brinonuenue apudmernyeckux chopMHpPOBAHHOCTH
Pa3zButue Teopust 4 JeMCTBUI HAJl YUCIIaMU, coUyeTas IpeJCTaBIeHUN O }
MOHATHS O | " [[eypie i panuoHaIbHbIE YHCTA D YCTHBIC ¥ TUCbMEHHBIE TTPHEMBI. MaTeMaTHYECKUX Y CTHBIH
YyHciIe. 2. JlelicTBHS C OGBIKHOBCHHBIMH 5 - Haxoxxnenue ommbok B MOHATHUAX KaK OIpoc
JPOGSIMH, TECATHUHBIMI APOGSMH peoOpa3oBaHUAX U BBIYUCICHHUAX. | BaKHEHIINX v i}
TpaKTHHeCKHe 3aHsTHS 4 MaTeMaTHYECKUX CTHBII
» MOJIEIISIX OIpoc
1. JleiicTBUS HaJI KOMIUIEKCHBIMU 2 a > p
. MO3BOJISIOMINX
YHCIaMU B alredpandeckoit popme o
» OIIHCHIBATH M U3YYaTh
2. JleiicTBUS HaJ KOMIUIEKCHBIMU 2
. pasHble npoueccsl 1 | [IpoBepka
YHCIIAMH B TPUTOHOMETPUIECKON




dopme. SIBJICHUS; TOHUMAaHUE | OTYeTa 1o
CamocTrosiTesibHast padoTa - BO3MOXHOCTH MPaKTUYECKHU
o0yyaromuxcst aKCUOMaTUYECKOT O pabotam.
NuauBuaya bHbINA NPOEKT. 6 IIOCTPOECHUS
[IpuMeHeHre KOMIUIEKCHBIX YHCENl MpU MaTEeMaTHYCCKUX IIpoBepka
W3YYCHHUHU IEKTPOTEXHUKH. Teopui KOHCIIEKTOB

Tema 1.2. 12
Kopnnu, Coaep:xanue y4eOHOro MaTepuaJia
CTeleHH U Teopus 4 -O3HaKOMJICHHE C TOHSATUEM - BJIAJICHUE METOAAMH | Y CTHBIM
Jorapugpm 1.Jlorapudm qyuca. CaoiicTBa 2 KOpHSI N-O CTENEHU, CBOMCTBAMHU JI0KA3aTeyIbCTBA U OIpoc.
bl. JorapuQmoB. OcHOBHOE PaauKaIOB ¥ IPaBUJIAMHU CPAaBHEHUS | aJITOPUTMaMHU
JIorapu(MHUIECKOE TOXKIECTBO. KOPHE; pelIeHUs], YMEHUE UX | Y CTHBIN
2.IIpeoOpazoBanue BBIpKEHUI c 2 -OopMynHpOBaHUE ONIPENETCHUSA U | IPUMEHSATD, orpoc.
aorapupmMamu. CBOMCTB KOPHEH; BBIYUCIICHUE U IIPOBOAUTD
IpakTHYecKHe 3aAHATHS 8 CpaBHEHUE KOPHE, BBIMIOJTHEHHE JIOKa3aTeNbHbIE
1. Kopau HaTypaiabHOM CTENEHU U3 YHCIia 2 NPUKAJIKA 3HAYCHUS KOPHSI. paccyxXJaeHus B X0J1€
U UX CBOICTBA. -IIpeoOpa3oBaHue YUCIOBBIX U pelieHus 3a1ad.
2. CrerneHb c PpaIHOHATBHBIMH 2 OYKBEHHBIX BBIPAXKEHUH, -chopMHUpOBaHHOCTH
rokasaTelIIMH, uX cBoicTBa. CTeneHHu C COACPKaAlINX paaruKalJibl. IPEJACTAaBICHUI O Otuer o
JeHCTBUTEILHBIMHI IIOKA3aTEIISIMH. -BBINOJTHEHNE paCYETOB MO croco0ax ONMMUCaHUs BBITIOJTHEHUH
3.JlecsTHYHBIE " HATypAJbHbIC 2 dhopMynaMm, coaepKam SBJICHUI peagbHOTO MPaKTUYECKUX
norapupmsel.  JlorapupmupoBanue  u PasMKaJIbI, OCYINECTBILAA MHupa Ha pabor.
IOTEHIMPOBAHHE HE0OXOTMMBIE MTOICTAHOBKU U MaTeMaTU4eCKOM
4. [Ipeobpa3zoBanue BBIpaXKECHHH, 2 A3BIKE,
conepxammx Jjorapupmel. Haxoxnenue - HCIIOJIb30BAHUC
3Ha4YeHU M JorapugpmoB o TOTOBBIX
MPOU3BOJILHOMY OCHOBaHUIO. [lepexon ot KOMITbIOTCPHBIX
OJIHOT'O OCHOBAHHS K JIp nporpamMm Ui
CamocrosiTeibHAS padora - IIOMCKa pEHICHHA
o0yvarommxcs 3a/aqH.
Tema 1.3. 10
®yukuun, | Copep:kanme yueOHOro MatepuaJa.
CBOlicTBA Teopus 4
HX U 1. ®Oynknuu. OOmacTh ONpeAeeHus 2 - O3HaKOMJICHHUE C TTIOHSTHEM -BJIaJIecHUe YMEHUEM | Y CTHBIN
rpauKH. MHOYKECTBO 3HaueHHi; rpaduk (QyHKIMHU; MIepEMEHHOM, MpUMepaMHU XapaKTepHU30BaTh onpoc
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crnoco0bl 331aHusl QYHKLHUH.

3aBUCUMOCTEN MEKY

noBeJeHne QyHKINH,

2.CBoiicTBa GyHKIIUHA: MOHOTOHHOCTb, 2 IIEPEMEHHBIMU. - UCIIOJIb30BaHUE
YETHOCTh HEUETHOCTh, OTPAaHUYEHHOCTD, - O3HaKOMIJIEHUE C OIIPEIETICHUEM IIOJIy4YE€HHBIX 3HAHUI
NEpUOAUYHOCTb. [IpoMexy Tk ¢byHKIMH, GOPMYIHPOBAHUE ETO. JUIS1 OTIMCaHUs U
BO3pacTaHus U yObIBaHUS, HAaUOOJIbIIEE U - Haxoxnenue obmactu aHaJln3a peallbHbIX
HauMEHbIIEE 3HAYEHUS, TOUKH onpezaenenus, - O3HaAKOMIICHHE € 3aBUCUMOCTEH.
JKCTpEMyMa MOHATHEM rpaduKa, OnpeeseHIe c()OpMHPOBAHHOCTDH
IIpakTHYyeckune 3aHATHA 6 MPUHAIICKHOCTU TOUYKH IrpaduKy MPEACTABICHUN O
1. O6parnbie  Qynkmun.  OGnacTh 2 ¢ynxmm. CcII0co0ax ONMCAHUS
ompeneaeHUuss W 00JacTh  3HAYCHUS - Onpenenenue o popmyie ABJICHUH PEaIbHOIO Otuer 0
obpatHoil ¢yHkuuu ['paduk ob6parHOi NPOCTEHIIICH 3aBUCHUMOCTH, BUJIa €€ | MHpa Ha BBITIOJTHEHUH
(byHKHI/H/I- rpa(bm(a. MaTeMaTun4YCcCKOM HpaKTquCKOﬁ
2.CremnenHas, IokKasarejbHast u 2 -H3yyenne nousaTus oOpaTtHoi SI3BIKE. paboTHL.
norapudmuueckas ¢pyHkuuu. CBoiicTBa u (GyHKIIMY, omnpeleleHue BUla U - HCII0JIb30BaHH €
rpaduKH mocTpoeHue rpaduka 0OpaTHOM FOTOBBIX
3.IIpocreiinme Ipeo6pa3oBaHHs 2 (GYyHKIMH, HAXOX/IEHUE €€ 00JIaCTH | KOMITbIOTEPHBIX
rpaduKoB olpezesieHus: M 00JIacTH 3HAYEHUsI | IpOrpaMM JJist
CaMOCTOsITe ILHAS paGora - - OnpeneneHye TOYKU Ha rpapuke IIOMCKA PEIICHUS
0GyJarommxcst 0 €€ KOOpJMHATaM B Ha00OPOT. 3az1ay.
- [loctpoenue rpadMKoB CTEINEHHBIX
u jorapupMuyeckux PyHKIUH.
Tema 1.4 12
VYpaBuenusi, | Conep:xkanue yuyeOHOro MaTepuaJa.
HEPABEHCTB Teopus 2 - Pemienune uppanyoHanbHbIX, BJIaJICHHE
am ux 1.Iloka3zarenpHble W JIOrapuPpMUUYECKHE [IOKa3aTeJIbHBIX U CTaHJAPTHBIMU VcTHBIN
CHCTEMBI. YPaBHEHUS U UX PEIICHUE 2 JOrapu(pMUIECKHX ypABHEHHL. NpHEeMaMH PelICHUS | ompoc
- Pemenue ypaBHeHui ¢ MPPalHOHAIIBHBIX,
IIpakTHYeckue 3aHATHS. 10 IIOKAa3aTeNNbHbIX U
1. Pemenue NMHEHHBIX M HEITMHEHHBIX HIPHMCHCHTIEM BECX TPHEMOB JNorapuPMHUICCKHX IIposepka
CUCTEM YpaBHEHUM. 2 (pasnosxeHnA Ha MHOXKHTEIH, ypaBHEHHUH OTYETA I10
2.JluHeliHbIE HEPAaBEHCTBA C  OJHOM BBC/ICHAC HOBBIX HCU3BECTHBIX, - HCIO0JIb30BaHHE HPaKTUYECKO
IIEPEMEHHOM. Cucremsl JMHEUHBIX 2 TOJICTAHOBKH, TPapUIECKOro TFOTOBBIX pabore
HEPABECHCTB. METOAQ). KOMIIBIOTCPHBIX
3. HppauuoHanbHble YpaBHEHHS H HX ) - Pernenue cuctem ypaBHEHHIT ¢ [porpaMum, B TOM
PEIICHNE IIPUMEHEHHUEM Pa3JINYHBbIX METO/OB. HHCTE 1 AU TOHCKa
4. IlokazaTenbHble YpaBHEHMsI U HX 2 IIyTH PCIICHAS 1
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peLIeHHuE. - Pemienrie HEpaBEHCTB U CUCTEM WJUTIOCTPALIUA
S.JlorapupmMuueckre ypaBHEHUS € HUX ) HEPaBEHCTB C IPUMEHEHUEM peleHns] ypaBHEHU
PCIICHHC. Pa3IMYHBIX CIIOCOOOB. 1 HCPABCHCTB.
CamocrosiTesibHAsI padora -
o0yuyawuuxcst
Paznen 2 Tpuronomerpusi. 24
Tema 2.1. 10
OcHoBHble | Coaep:kaHue y4eOHOr0 MaTepuaJa.
nousitusi 1 | Teopus. 6
(hopmyJinl 1 I'pangycHas u paguaHHas Mepa yria. - 3yueHne paiuaHHOTO METO1a -BJIaJIcHM€ YMCHHUEM
TPUIOHOMe | BpamarenbHOE IBUKEHHUE. ) W3MEPEHHUS YIIIOB BPALLICHUS U UX XapakTepu30BaTh
TPHUH Tpuronomerpuueckue GyHKIUU CBSA3U C TPaLyCHON MEPOM. noBeqeHne QyHKINH,
YUCIJIOBOI'O apryMEHTa. - ®opmynupoBaHue onpeneaeHun - HCIIO0JIL30BaHME v .
2.OCHOBHBIE TPUTOHOMETPUYECKHUE 5 TPUTOHOMETPHYCCKHUX (PYHKITHI — MOJYYECHHBIX 3HAHUM CTHBIH
ToxaecTBa. DopMyJibl IPUBEICHMUS. -IIpuMeHeHne OCHOBHBIX JUUISL ONIMCAHUS U onpoc
3.IIpeobpazoBanue cyMMbl TPUTOHOMETPUYECKUX TOXKJIECTB aHajav3a pealbHbIX
TPUTOHOMETPHUYECKUX (QYHKIIUN B 2 JUISL BBIYMCIICHUS 3HAYCHU N 3aBUCUMOCTEH.
MIPOM3BEJICHUE U HA0OOPOT. TPUTOHOMETPHUSCKHUX (QYHKIHH 110 | ¢(pOpMHPOBAHHOCTH
IpakTHYECKHE 3aHSITHS 4 OJIHOM U3 HHUX. MPEACTABICHUN O
l.HpeoﬁpagoBaHHe TPUTOHOMETPUUECKUX - I/I3yquI/Ie OCHOBHBIX (bOpMy.]I crocob6ax onucaHus
BI)Ipa)KCHI/Iﬁ C HUCIIOJIB30BaAHUEM ) TPUTOHOMCTPUU: (l)OpMy.TI SIBJICHUM pCaJIbHOTO IMoosepka
OCHOBHBIX TOXJIECTB u hopmyn CJIOKCHHU, YIBOCHUA, MHpa Ha POBEP
IpHBE/ICHHUSI. npeoOpa3oBaHNe CyMMBbI MaTeMaTUYECKOM oTderac
2.IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX TPUTOHOMETPHYCCKUX DYHKIHI B A3BIKE. MPAKTHHCCKON
BBIP@XKEHHII C TOMOIIBK) OCHOBHBIX 2 NPpOU3BEACHNUC 1 IIPOU3BE/ICHUS B pabore
(GhOpMyJ1 TPUTOHOMETPHH. CymMMy M IPUMEHECHUE NIPU
CamocrosiTe1bHast padora - BRITHCICHUH SHATCHHA
0GyuaKoIMXCs TPUTOHOMETPUUYECKOTO BBIPAKEHUS
U YIIPOULIEHUS €TO0.
Tema 2.2. 4
Tpuronome | Conep:kanmue yueOHOro MaTepuaJa.
Tpuyeckue | Teopus - O3HakoMJIEHUE C IOHATUEM -HCI0JIb30BAHUE IIpoBepka
GyHKuuM 1 IIpakTnyeckue 3aHATHS 4 00paTHBIX TPUTOHOMETPHUECKUX TOTOBBIX OTYCTOB MO
ux 1. IlpeoGpa3zoBanue rpapukoB ) GbyHKIUH. KOMITBIOTEPHBIX MPaKTUYECKOU
rpaguku. TPUTOHOMETPUICCKUX (DYHKIIUMN. - 3yuenue onpeneneHuit porpaMm i pabote
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2. Beruuciienue oOpaTHbIX

apKCHHYCa, apKKOCHHYCa,

IMOKNCKa PCHICHUA

TPUTOHOMETPHYECKHUX (QYHKITHH. 2 apKTaHI€HCa, ApKKOTAaHI'€HCa YNCTa, | 3a4a4
CamocrosiTe/ibHaAsA paborta (hopMyHpOBaHHE UX -BJIaJIcHUE YMEHUEM
o0yuarumuxcst - XapaKTepHU30BaTh
noBejieHne QYHKIUN

Tema 2.3. 10

Tpuronome | Coaep:xkaHue yueOHOIro MaTepHaJia.

Tpuyeckne | Teopus 2 - Pemienue no ¢popmynam u BJIa/ICHHE

ypaBHeHus | 1.IIpocreiimue TPUTOHOMCTPHYCCKUC 2 TPUTOHOMETPHUYCCKOMY KPYTyY CTaHJApTHBIMU YcTHbii

U YpaBHEHUsI U UX PELICHHUE. MPOCTEUIINX TPUTOHOMETPUUECKUX | MPUEMAMH PELICHUS Ompoc.
HEPABCHCTB HpaKaneCKne 3AHATUA. 8 ypaBHeHHﬁ. TPUTOHOMCTPHUYCCKUX
a. 1 Pemenue pocTeinmx ) - [Ipumenenue 00X METOIOB YpaBHEHUU

TPUTOHOMETPUUECKUX ypaBHeHI/Iﬁ peicHuA ypaBHeHI/If/'I ( IMIPUBCACHUC - HCII0JIB30BaHU¢E
2 Pemenue TPUTOHOMETPUUECKUX K JINHEWHOMY, KBaJIpaATHOMY, METO/I | TOTOBBIX
ypaBHeHI/Iﬁ METOIOM CBEIICHUS K 2 Pas310KCHUA HA MHOXHTCIIH, KOMIIBIOTCPHBIX
KBaJIpaTHOMY. 3aMeHbl epeMeHHon0 npu porpamm, B TOM
3 PeleHue TPUTOHOMETPHYECKHX pEIIEHHH TPUTOHOMETPUYECKHX qyCIIE U 71 IOUCKa Tposepxa
YpPaBHEHUI METOJOM  Pa3JIOKEHUS Ha 2 YPaBHCHHH. IIyTH PCIICHHA U oTaeTatio |
MHOKHTENIH. -VMeHHe 0TMeUaTh Ha Kpyre WILIFOCTPALIAH IpaKTHECKON
4. Pemenne  TPUrOHOMETPUYECKUX PEIICHHS MPOCTEHIIMX pelIeHNs ypaBHEHHUH padore
YPaBHEHHH C HUCIOJIb30BAHUEM (OPMYI 2 TPUTOHOMETPHICCKUX HEPABCHCTB.
TPUTOHOMETPHH.
CamocrosiTe1bHAs padora
o0yualoumuxcst )

Pazpnea 3. HayvaJia MaTeMaTH4Y€CKOro aHaJIu3a. 16

Tema3.1 4

IMocnenoBa | Coaep:kanue yueOHOro MaTepuaJa.

TeJbHOCTH. | Teopusi 2 -O3HaKOMIIEHHE C IOHATHEM CdopmupoBaHHOCTH
1.Yucnosas OCJIE0BATEIILHOCTD. YHCIJIOBOM MOCJIEOBATEIILHOCTH, MpeACTaBICHUN 00
CrocoObl  ee 3afaHWsi W  CBOICTBa. ) criocobamu ee 3a7aHus, OCHOBHBIX MOHSTHUAX VYerHbli
Brruncienune YJIEHOB YUCJIOBOU BBIYMCIICHUSIMU €€ YJICHOB. MaTeMaTU4YECKOro ompoc
MOCJIEA0BATEIBHOCTH. - O3HaKOMJIEHUE C TIOHSITUEM aHanu3a
IIpakTnyeckue 3aHATHS 2 IIpezelia Mocie10BaTeIbHOCTH.
ITonsTne 0 npeaene > IIpoBepka
MOCIE0BATEIBHOCTH. Brruncienne OT4YeTa 1Mo
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npeaciia nmocjCcq0BaTCIbHOCTU

[IPaKTUYECKON

CamocrosiTesibHAS padora pabote
00y4aroImuxcst )
Tema 3.2. 12
IIpoussoan | Teopus 4
asi M ee 1.IIpousBoaHas U ee PUINUECKHUIT CMBICII. - O3HaKOMJICHHE C TOHSATUEM ChopMupOBaHHOCTD | Y CTHBIN
npuio:keHu | [IpousBo/IHbIE OCHOBHBIX 3JIEMEHTAPHBIX 2 MIPOU3BOTHOM. MIPEJICTaBICHHUIA 00 ornpoc
| GbyHKIMA. - M3ydenne u popMynrpoBaHUE €€ | OCHOBHBIX MOHATHSAX
2. [IpaBuna muddepeHnrpoBaHus 5 MEXaHUYECKOTO U TEOMETPUUYECKOI0 | MAaTEMAaTUUYECKOTO
CYMMBI, TPOU3BEJICHUS U YACTHOTO. CMBICIIA. aHaM3a.
IIpakTHYecKHe 3aHATHSI. 8 - CocraBieHNe ypaBHEHUS - BJIaJIeHHe YMeHHeM
1.HaxoxaeHue nmpou3BOJAHONW OT CyMMBI, ) KacaTeJbHOU B 00ILeM BHJIE. XapaKTePH30BaTh
POU3BEAECHMS U YaCTHOIO. - YcBoenune IMpaBuJI IIOBCACHUC (1)yHKIII/II7L
2.PemeHne 3amad HAa  NIPHMEHEHHE mudepeHIpOBaHUs, TAOTHIIBI - HCI0JIL30BAHUE
(I)I/I3I/ILICCKOFO u T€OMETPUYECKOTO 2 IMPOU3BOJHBIX JICMCHTAPHBIX IMOJIYUCHHBIX 3HAHUH
CMBICTIA TIPOM3BO/THOIA. GyHKIMH. 1715l ONMCAHUA U ITposepka
3.Haxoxenue HaKOOJIBIIIETrO u - [Iposenenue ¢ momouIbI0 aHaJIn3a peajlbHbIX OTYETOB 1O
HAaUMEHBIIIETO 3HAYCHUs (QYHKIUH U 2 IPOU3BOJHO HCCIICOBAHUS 3aBHCHMOCTEH. MPAKTUYECKOU
JIOKaJIbHBIX 9KCTPEMYMOB. (ynkumu, 3anaHHONH POPMYJIOH. pabore.
4 UccnenoBanne (yHKIMHA C TIOMOIIBIO
MPOM3BOJHOM U TOCTpoeHHe rpaduka 2
GyHKIUH.
CamocrosiTeibHAs padora
o0yualomuxcst )
Tema3.3. 11
IlepBooOpa | Coaep:kaHue yueOHOr0 MaTepuaJia.
3Has u | Teopus 4 O3HaKoOMJICHUE C TIOHATHEM chopMUPOBAHHOCTH
HHTErpaja 1.ITepBo0Opa3Hast u HeonpeAeTIeHHBIN WHTErpaia u nepBooOpa3Ho. MpeICTaBICHHI 00
uHTerpai. @opMyJbl U IIpaBuia 5 N3yuenue npaBuiia BEIYUCICHUS OCHOBHBIX TTOHSTHAX
UHTErpupoBanus. Meroz MepBOOOPA3HON U TEOPEMBI MaTeMaTU4eCKOro .
HEIMOCPENCTBEHHOI0 MHTETPUPOBAHUSL. Herotona-Jleitonuna. aHaIM3a U UX Y CTHbIH
2.0npeneneHHblil THTErpajl v ero -Pemenue 3a1a4 Ha CBS3b CBOMCTBAX. orpoc
cBorictBa. @opmysia HeroTtoHa — 2 epBOOOpa3HON U €€ IPOU3BOJAHON, | - BJIAaJeHHH
JleitOHuIa . BBIYHCIICHHE TTEPBOOOPA3HOMN st yMEHUEM
IpakTHyecKue 3aHATHS. 7 TAHHOU (YHKITUU. XapaKTepU30BaTh
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1.MeToa HMOACTAHOBKHU IS HAXOXKICHUS

- Pemienue 3aga4 Ha mpuMeHeHHe

noBe/ieHue QyHKITUH.

HEONPENEIECHHOTIO UHTErpaa. 2 WHTETrpaJia JUisl BBIYUCICHUS - HCIIOJIb30BaHHE
2.Meron NOACTAaHOBKM AJI1 HAXOXKICHUS ) (U3NYECKUX BETUYMH U TUIOINAACH | MOIy4YEeHHBIX 3HAHUN
ONPEJEICHHOr0 MHTErpaa. JUIS1 OTIMCaHUs U ITposepka
3.I'eomeTrpuueckuii CMBICII > aHajM3a peajbHbIX OTYETOB 110
ONPEJIETICHHOr0 MHTErpasa. 3aBUCUMOCTEH IPaKTUYECKON
4. BbluncieHde IUIOHIAJIEH  TUIOCKHUX 1 pabore.
uryp.
CamocrosiTe/ibHaAsA paborta
00yuaoIMxcs )
NuauBuaya ibHbIA NPOEKT 4
e Benukue MaTeMaTUKH IPEBHOCTH.
e [IpuMeHEHHE CIOKHBIX MPOLEHTOB B
SKOHOMHUYECKUX pacu€rax.
e [eomerpuueckue GOpMBI B HICKYCCTBE.
e (CpenHue 3HaUEHUE U UX MPUMEHEHUE
B CTaTUCTHUKE.
e BekropHoe 3agaHue OpAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE.
e CiioxeHue rapMOHUYECKHUX
Kose0aHui
e @pakTanbl: KpacoTa MaTeMaTUKU
e UYpycimo "m" wm ero 3aragka. Beces
BCEJIEHHAsI B YHUCIIE TT.
2-ii cemecTp
Pasznen 4. | I'eomerpust 84
Tema 4.1. | Coagepxanue MaTepuaJa. 18
IIpsimblie | Teopus 10 -O3HaKOMJIEHHUE C TIOHATUEM - BJIaJIecHUe
u 1.AKCHOMBI W CIEACTBHUSl CTEPEOMETPHUHU. MapajieTbHOTO MPOSKTUPOBAHKS U | OCHOBHBIMU
IUIOCKOC | B3aMMHOE  pacmojoKeHHEe  IpsMBIX U 2 €ro CBOWCTBAMH. MOHATUSAMH O
TH B IJIOCKOCTEN B IPOCTPAHCTBE. ®opMyaupoBKa IPU3HAKOB MJIOCKUX U VcTHBIT
npocrpa | 2.IlapamienbHOCTh NPSAMBIX, TPSIMOU U ) B3aMMHOTO PACHOJIOKEHUS MIPAMBIX | IPOCTPAHCTBEHHBIX Orpoc
HCTBE MIJIOCKOCTH. U TUIOCKOCTEM. reOMETPUUYECKUX
3.IlapaistenbHOCTh TIIOCKOCTEM. ) - Pacno3naBanue Ha yepTexax u ¢durypax, ux 3aaa4d u

Hapanneanoe IMPOCKTUPOBAHHUC U €TO

MOZCIIX pa3JINYHBIX CIIy4YacB

3a1a4 ¢
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CBOMCTBA.

4.IleprieHANKYISIPHOCTD MPAMBIX,

B3aMMHOTI'0 PACIOJI0KEHUS MPSIMBIX
U TUIOCKOCTEH, apryMeHTUPOBaHHE

MPAaKTUYECKUM
COJICpKAHUEM;

HEePIEHINKYJISPHOCTD MPSIMOM U TUIOCKOCTH. 2 CBOUX CYKJCHHH. - BJIaJICHUE METOJaMHU
HaxyioHHast K IUIOCKOCTH | €€ MPOCKIIHSI. - ®opMyIHpOBaHKE ONPEACICHUN, | I0KAa3aTeIbCTB U
5.Teopema 0 Tpex NepHueHIUKYISPAX. 2 IIPU3HAKOB U CBOMCTB QITOPUTMOB
IIpakTHyecKue 3aHATHS. 8 napajiesIbHbIX U pelIeHus,
1.Pemienre 3a1a4 Ha MPUMEHEHUE AKCUOM U NEPIECHIUKYIAPHBIX IUIOCKOCTEH, - YMeEHM€E ux
CJICZICTBHI CTEPEOMETPUH, MapaICIbHOCTh 2 JBYTPaHHBIX U JINHEHHBIX YTJIOB. IIPUMCHATD,
OPSMBIX U ILJIOCKOCTCH. - HpI/IMeHeHI/Ie IIPU3HAKOB U - IOHUMaHue
2. PemeHue 3ajad = HAa MCIOJIb30BAHHE CBOWCTB PACIIOJIOKEHUS TPSMBIX U | BO3MOXKHOCTH
NpHU3HAaKa MePIeHINKY/ISPHOCTH MPAMOH 1 2 IUIOCKOCTEH IIPU PELICHUH 3a1a4. AKCHOMATUYECKOTO [Tposepxka
IOCKOCTIL - Perenue 3aau Ha BBIYUCIICHHE HOCTPOEHHS OTHCTOB IO
3 PemieHue  3a1ad HAa  HCHONb30OBAHMC r€OMETPUYECKHX BEIUYKH, - MaTEMaTUYECKHUX [IPaKTHHCCKON
TEOPEMBI O TPEX NEPIECHAUKYIIAPAX. 2 dopMynupoBaHue 1 TCOPHUH. pabore
4 Pemenue 3amad  Ha  UCIOJb30BaHUE AOKa3aTCILCTBO OCHOBHBIX TCOPEM
IpPHU3HAKa IEePHEHANKYIIPHOCTH 2 O PacCTOSHMSX (TeopeM
UIOCKOCTEIA. CYILECTBOBAHUS, CBOWCTBA)
CamocrosiTe/IbHAsK pa6ora 5 - [Tpumenenue Gpopmy:t u reopem
06yuaromerocs TUTAHUMETPHUH [T PELICHUs 3a7ad.
1.M3rotoBnenne Mojeieil K yKa3aHHBIM -lIpumenenne Teopun At I[IpoBepka
3a/a4aM 10 JAHHO! TEME. 06OCHOBaHI’£’[ IOCTpOCHNN 1 TalIuIL U
BBIUUCIICHUH. MoZJelIei.
2 ApryMEeHTHPOBAaHHUE CBOUX
CYX/IEHUI 0 B3aUMHBIX
PAacIIoIOKEHUH MPOCTPAHCTBEHHBIX
uryp.
Tema 4.2. 16
I'eomerp | Conep:kanue yueOHOro MaTepuaJa.
nyeckue | Teopwusi. 10 Omnucanue U XapakTepUCTUKA BJIajleHUE
TeJia. 1.ITpu3ma u ee snementsl. [lapannenenunen pa3IMYHBIX BUJIOB OCHOBHBIMHU
W €T0 CBOWCTBA. MHOTOTPaHHHUKOB, IEPEYNCIICHUE X | TIOHATHSIMH O
2Ilupamuna u ee osnemeHThl. CBoiicTBa 3JIEMEHTOB U CBOKCTB. IJIOCKHUX U v .
CeUCHUI MTUPaMUJIBI, napajuIeTbHbBIX -M300pakeHne MHOTOTPAaHHUKOB M | TIPOCTPAHCTBEHHBIX OCHTHHH
OCHOBAHHIO. BBINOJIHEHUE [TOCTPOSHHS Ha reOMETPHUECKUX poc
3.1 umuuap u ero osnemeHTh. CeueHms U300paKEHUAX U MOJIETIAX ¢urypax, ux

OUJIMHAPA MIOCKOCTBIO.

MHOT'OT'PpaHHUKOB.
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4.Konyc u ero snemeHTsl. CeueHus KOHyca
IIOCKOCTBIO.

S.Iap u ero anementsl. CeueHus 1apa
IJIOCKOCTBIO

-ITocTpoeHue MpOCTENIINX CEYEHNI
Ky0a, TPU3MBI, TUPAMUIBL.

- [Ipumenenue (HakToB U CBEIEHUI
U3 TUITAHUMETPHH.

chopMUpPOBAHHOCTH
YMEHHUSA paclio3HaBaTh
reoMeTpUYecKre

IIpakTuyeckue 3aHATHS. 6 - XapaKkTepuCTUKAa CUMMETPUHU TEI (burypsl Ha yepTexax,
l.Pemienue 3agay Ha pacyer HJIEMEHTOB 2 BpalllCHUA 1 MHOTOTPAHHHUKOB. MOJCIIAIX U B
OPU3MBI U IUPAMHUJBL. - Ucnonb3oBanue HpI/IO6peTeHHBIX pPCaJIbHOM MUPC; HpOBepKa
2.PemieHne 3aga4 Ha pacyeT HIIEMEHTOB 2 3HAHMU JUIA MCCIIENO0BAHUA U - IpUMEHeHue OTYETOB IO
LUJIMHApaA U KOHYCA. MOZJCIIMPOBAHUS HCCIIOKHBIX 3a71a4. HU3YYCHHBIX CBOICTB HpaKTI/I‘IeCKOﬁ
3 Pemenne 3agad Ha pacyeT 3JIEMEHTOB 2 -H300paskeHne OCHOBHBIX FCOMETPUICCKUX pabote
KPYIJIBIX Tel MHOI'OTPAaHHUKOB U BBIIIOJIHCHHE buryp u Gopmyi s
CaMocCTosiTe ILHAS pa6ora s PUCYHKOB I10 yCJIOBUSAM 3a/au. peeHus
oGyuaromerocs - 300paskeHne OCHOBHBIX KPYTJBIX | T€OMETPUIECKUX
TIpaBHIIbHbIC MHOTOIPaHHUKH _ 2 TE€J U BBIIOJHEHUE PUCYHKA 110 3a/1a4 ¥ 3a]a4 C
W3TOTOBJICHUE UX MOJEIICH. YCJIOBHIO 3aJa4H. IIPaAKTUICCKUM HpOBepKa
COACPKAHUEM Mozaenen
Tema 4.3. 18
H3mepen | Coaep:kanue yueOHOro MaTepuaJa.
us B Teopus. 8 -O3HaKOMIIEHHE C TOHATUSIMHU - BJIaJIeHue
reomerp | 1.06beM u ero usmepenue. VMHterpanbHas 5 IUIOIIAAN U 00beMa, AKCHOMaMHU U OCHOBHBIMHU
uH dopmyna o0bema CBOMCTBaMH. MOHATUSAMHU O
2.®opMynbl 00beMa Kyba, IPSIMOYTOJILHOTO 5 -Pemenne 3agad Ha BeIYUCIICHHE IJIOCKHMX U
napajuieJienunea, Ipu3Mbl, OMJIAHAPA. IJI0IA/IEN MIIIOCKUX (bnryp Y MPOCTPAHCTBCHHBIX YceTHbII
3_q)0pMynLI IJ101aau HOBerHOCTeﬁ 2 HpI/IMeHeHI/IeM COOTBeTCTByIOHII/IX FeOMeTpI/IlIeCKI/IX onpoc
LUJIUHAPA U KOHYCA. ¢dopMyn U (HaKkTOB U3 IUTAHUMETPHUH. | PUTypax, UX
4.@opMynsl  00beMa Iapa U ILIOMIAAM 5 -3yueHne TeopeM O BBIYHUCICHUHU OCHOBHBIX CBOMCTBAX;
chepsl. 00BEMOB MPOCTPAHCTBEHHBIX TET, -
HpaKT"quKHe 3aHATHUS 8 PEIICHUC 3a/1a4 Ha MTPUMCHCHUC CQJOpMHpOBaHHOCTb
1.PemieHue 3a1ay Ha BBYHCICHHE 00BEMa (bopMys1 BEIYHCIIEHUST 00BEMOB. YMEHUs pacliO3HaBaTh
Ky0a, MpsIMOYTOJbHOIO MNapajjeienumnesa, 2 -M3yuenue Gopmys as FCOMCTPUICCKNE ITposepka
TIPH3MEL BBIYHMCIICHUS IUIOLIAIEH (burypsl Ha uyepTexax, OTYETA II0
2. Perenue 3amau Ha BBIYMCICHHE 00bema 5 HOBCPXHOCTCH MHOTOTPAHHUKOB M| MOJIC/ISIX 1 B PaKTUYECKO
LIUTHH/PA, KOHYCA. TEJ BpPalLlCHHUS. peabHOM MUDE; pa6ore.
3.Penienune 3a/1a4 Ha BHIYMCIICHUE TUIONIAIN 2 -O3HaKoMIIeHHE € METO/IOM - TPUMEHEHNE
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IIOBEPXHOCTEN UIMHAPA U KOHYCA.

BBIYMCIICHUA IIJIOIMIaaAN

M3YyYECHHBIX CBOMCTB

4 Haxoxaeane oO0ObeMOB H  IUIOIIAACH 5 MMOBEPXHOCTH C(ephl. r€OMETPUUYECKHUX
TEOMETPUUYECKUX TEJL. Pemenue 3aia4 Ha BbIYKCIIEHHE buryp u popmyi s
CamocrosiTeibHAs pa6ora 2 IJI01AIeH TOBEPXHOCTH pelienus
o0yuarouierocs. IIPOCTPAHCTBEHHBIX TEJL. reOMETPUUYECKUX
[IpaBUIbHEIE u T10JTyPaBHJIbHBIC 3ajad u 3ajat ¢ IpoBepka
MHOT'OI'paHHUKH — IIOJATOTOBUTH coobIeHNe 2 IIPaKTHYCCKUM COOBLICHHI
COJIepy)KaHuEM

Tema 4.4 24

Koopaun | Conep:xanune yueOHOro marepuaJa.

aThl U Teopusi. 12

BeKTOpPBI | 1. Bekroppl Ha IUIOCKOCTH. Moxayib - O3HaKOMJIEHUE C ITOHATUEM c¢()OpMHPOBAHHOCTDH

. BekTOpa. PaBeHcTBO BekTOpOB. /[leiicTBus ¢ > BEKTOpa. - M3ydeHnue nekapToBon IIPEACTABICHUH O
BEKTOpaMM B T€OMETpHUYECKO  (opme. CHUCTEMBI KOOPJMHAT B MaTEMaTHYECKHUX
PaznioxxeHne BEKTOpa 10 HANPaBJICHUSIM. IIPOCTPAHCTBE, IOCTPOEHUE TIO MOHSTUSIX KaK
2. IlpsimoyrosibHas CHUCTEMa KOOpAMHAT Ha 3aJlaHHBIM KOOpJIMHATaM TOYEK U BaXHEHIIINX
IUIOCKOCTH. Pa3noxeHue BekTopa 1o 6asucy. IIJIOCKOCTEM. MaTE€MaTHYeCKUX
@opmysia  pacCTOSHHUA  MEXIy  IBYyMs 2 -Haxoxxnenue ypaBHeHM MOJIEJISIX,
Toukamu. JledicTBUs Haj BEKTOpamMu B OKPYKHOCTH, c(hepbl, IITOCKOCTH. MIO3BOJIIOIINX VCTHBIN
KOOpJMHATHOH hopme. - Briunciienue paccTossHUM MEXKAY | ONUCHIBATh U U3y4aTb ompoc
3. IlpsamoyronbHas cucreMa KOOpAWHAT B TOYKaMH. Ppa3HbIC IIPOLCCCHI U
npoctpaHcTBe. JlecTBUs Hall BEKTOpaMH B 2 -M3yuenune cBOMCTB BEKTOPHBIX SIBIICHUS;
KOOpJAMHATHOH (opme BEJIMYMH, IPABUII PA3JI0KEHUS - YMeHHe IPOBO/IUTH
4. CKanngoe IIPOU3BEICHUE BEKTOPOB. P BCEKTOPOB B TPEXMCPHOM JOKA3aTCIIBHBIC
VYron MEXAY BEKTOpaMH IMPOCTPAHCTBEC, IPaBUJI HAXOXKACHHUA | PACCYXKICHUA B XO/1€
3. YpaBHEHHST ~ TIPAMOM. B3anmuoe 2 KOOpAHHAT BEKTOpa B pCeHICHUA 3a/1a4;
PaCIOIOKEHUE IPSIMBIX HA MIJIOCKOCTH. HIPOCTPAHCTBE, MPaBUJI NCUCTBUA - BJIaJIeHue
6. YpaBHeHnue chepbl ¥ MIOCKOCTH 2 CBCKTOpaMH, 3aTaHHBIMHU METOAaMH
IpaKTHYEeCKHE 3aHATHSI. 10 -IIpuMeHenue Teopun Mpy pelIeHuy | AITOPUTMOB PEIICHUS
1. JlelicTBHS ¢ BeKTOpaMH B 3a/1a4 Ha JEWCTBHUE C BEKTOPAMH. -
2.Pemenne  3amay Ha  HaXOXKICHHE ) - MI3ydenne ckanspHoro poBepKa
CKaJISIPHOTO POM3BEIEHHS BEKTOPOB [POU3BE/CHIS BCKTOPOB, OTACTOBTIO
3.Pemenne  3amad = HAa  COCTaBJICHHE BEKTOPHOTO YPABHEHUS TPAMOH 1 TpaKTHICCKOn
YPaBHEHHUH MPSAMBIX. 2 TIOCKOCTH. padore.
4.0npenenenne B3aMMHOTO PACIOI0KEHHUS 2 - IpaMenerne TeopHH IpH
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npsaMbIX. HaxoxJeHHne TOYKU IepecedyeHus

peLIeHUN 3a/1a4 Ha IEUCTBUE C

MPSMBIX. BEKTOpPaMHU, KOOPJIMHATHBIN METOI,
5.Pemienue 3aja4 Ha COCTaBJICHUE ) MIPUMEHEHHUE BEKTOPOB IS
ypaBHEHUS c(hepbl M TNIOCKOCTH BBIYMCIICHUS BEJIMYUH YTJIIOB
CamocrosiTe1bHast padora 2 PaCCTOSHUMN.
00y4aouerocs.
1 .BGKTOpng 3aJlaHue MPSIMBIX u 2 TpoBepka
IJIOCKOCTEM B MPOCTPAHCTBE —IOATOTOBUTH .
COOOIIIEHN I
COOOIICHHE.
Paznen 5. | KomOunaropuka, 3jieMeHTbI TEOPUH 16
BEPOSITHOCTH U MAaTEeMAaTHYeCKOM
CTATHCTHKH.
Tema 5.1. 8
KomOun | Conepxkanue yueOHOro MaTepuaJa.
aTopuka. | Teopus. 4 - 3yuenue npasui - ¢OpMHPOBAHHOCTH
1.OcHOBHBIE  TOHSATUS  KOMOWHATOPUKH. KOMOUHATOPHMKH U -TIPHMEHEHUE MX | PEACTABICHUI O
@opmMmynbl I MOACYETa NEPECTAHOBOK, 2 MIPU PEIICHUH KOMOMHATOPHBIX 1poneccax u ABICHUAX,
pa3sMeIleHMi U CoueTaHui 3a1a4. MMEIOMHUX V CTHBIH
2.®opmyna Ounoma Hpiorona. CaolicTBa - Pemienne koMOMHATOPHBIX 3a7a4 BEPOATHOCTHRIM OIIpOC
OMHOMMHAJIbHBIX K02 HUILUEHTOB. 2 METOJIOM Iepedopa 1 1o MPaBUITY )C(:E :ﬁgjﬁ;e KX
Tpeyroabauk Ilackas. YMHOXKCHHL. 3aKOHOMEPHOCTSIX B
HpaKTuqecm[e 3aHATHS. 2 - O3HaKOMJIEHHUE C TOHATUSIMU peanbHOM MHPE; IIpoBepka
1.Pemrenue 3amgad mo KOM6I/IHaT0pI/IKe. 2 KOM6I/IH3.TOpI/IKI/I )54 (I)OpMy'HaMI/I JUIA - ¢)OpMHPOBAHHOCTD OTYETOB I10 5
MX BBIYMCJICHUS. YMEHHUH HaXOJUTh U NPaKTUICCKOU
- OObsiCHEeHHE IPUMEHEHHUS OIICHUBAThH BEPOSITHOCTh pabore
CamocTosiTe/ibHasi padoTa 00y4aloUIUuXCs. 2 OpMYI JUIS BEIYMCIICHHS HACTYIUIEHHS COOBITHIA
I.I/ICTOpI/IH pa3BUTHA KOM6I/IHaTOpI/IKI/I n cc 2 pagMemeHHf/’I, IIEPECTAHOBOK, B HpOCTefIHIHX
POJIb B Pa3IMYHBIX C(i)ean YeJIOBEYECKOU coyeTauui MpU pelIeHUH 3a]1ay. MPAKTHYCCKUX
’KU3HU - TIOATOTOBHTH COOOIICHHE. - O3HAKOMJIEHHE C OMHOMOM CUTyalllsX U OCHOBHBIC
HBI0TOHA 1 TPEYTOIBHUKOM XapaKkTCpUCTHKH IIposepka
HaCKaJ'IH. CIIy4YauHbIX BCINYUH co O6HI eHI/Iﬁ
- Pemenne npakTHYECKUX 3a/1a4 ¢
HCIIOIb30BAHUEM IOHATUH U
(dhopMys1 KOMOMHATOPHKHU.
Tema 5.2. 8
JuiemenT | Coaep:kaHue yueOHOIo MaTepHuaJia.

26




bl Teopus. 2 -M3ydenue knaccuueckoro -

TEOpUH 1.OCHOBHBIE MOHATHS TEOPUU BEPOSTHOCTH. OIIpelIeJIEHUs BEPOATHOCTH , chopMupoBaHHOCTH | YCTHBIII ompoc

BepoATH | CoObiTHe, BUABI CcOObITHIL. BeposTHOCTH 2 CBOWCTB BEPOSTHOCTH, TEOPEMBI O MPECTABICHUN O

ocTel 1 COOBITHUS CYMME BEPOSATHOCTH. rpoueccax u

maTeMaT | 2.CloXXeHHEe U  YMHOXXCHHE  COOBITHIA. - PaccMoTpeHnne npuMepoB Ha SIBJIEHUSIX, UMEIOLLIHI

HYeCcKoi BepoﬂTHOCTL CYMMBl W TPOU3BCACHUA 2 BBIYHUCIICHUEC BEPOATHOCTH. BepOHTHOCTHBIP'I

CTATUCTH | COOBITHI Pemenue 3aga4 Ha BBIYKMCIICHUE Xapakrep,

KH. IIpakTHYecKHe 3aHSITHSL. 2 BEPOSTHOCTH COOBITHSI. CTAaTUCTUYECKUX
|.Pemenune 3agay Ha MOJCYET BEPOSITHOCTH 2 -O3HaKOMIICHHE C MPEACTaBICHUEM | 3aKOHOMEPHOCTSX B I[IpoBepka
COOBITHSL. YHCJIOBBIX JAHHBIX U UX peaIbHOM MUpE OTYETOB T10

XapaKTCPUCTUKAMHU. IPaKTUIECKOU
-Pemenne nmpakTHUeCKHUX 3aj1ad Ha pabore

CamocTosiTeibHasi padoTa CTYJI€HTOB. 8 06pabOTKY HHCIIOBBIX JAHHBIX,
1.IlonaTe 0 HE3aBUCUMBIX COOBITHIX — 2 BBIYMCIIEHUE UX XapPAKTEPUCTHK. IIposepka
HOJrOTOBHUTH COOOIICHHE. COOOIIEHNUH.

TeopeTnyeckne 3aHATUA 82

IIpakTHYecKkue 3aHATHS, CEMUHAPBI 97

CamocTosiTeibHAas padoTa, BKJIIOYAS HHANBUAYATbHBIA 4

MPOEKT

IIpoMe:xyTouHas aTrectauust B ¢popme 3K3aMeHa 14

KoncyasTanmuun 6

MaxkcumanbHas ydeOHasi Harpy3Ka 203
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Y4eOHO-MeTOAMYECKOE M MaTepHAJbHO-TEXHHYECKOe oleclevyeHre NMPOrpaMMmbl yueOHOro
npeaMeTa «<MaTeMaTUKA))

OcBoeHne mporpamMmbl 00IIero y4eOHOro mpeaMera «MareMaTuka» MPeanoaractT HaIu4ue B
npodeCCHOHALHON 00pa30BaTEeNIbHOW OpraHW3allui, pean3ylonield 00pa30BaTENbHYIO MPOTrpaMMy
cpenHero obmero oOpaszoBanus B mpenenax ocBoeHus [IIICC3 CIIO na 6a3e OCHOBHOTO OOIIEro
o0Opa3oBaHMs, y4eOHOTr0 KaOMHETa MaTEMAaTHKH.

Kabuner maremarnueckux nucuuruina Nel7

- pabouee MeCTO IpernoIaBaTers;

- pabouue MecTa 00y4JaroLINXCS;

- CTCH/IBI,

- MaTeMaTu4eckue GopMyJbl;

- TEOMETPUYECKUE (PUTYPHI;

- JINHEUKA-TPEYTOJIbHUK;

- MaKeThl TEOMETPHUYECKUX TEIT;

- IJIAKATHI;

- TPaHCIIOPTHP;

- LIUPKYJIb;

MoOwibHBIH NpoeKUHOHHbIM KommuiekT: Hoyrtoyk Samsung ND-RC710 MynbrumenuitHbii
npoekTop RoverLight DVS 850

DKpaH NepeHOCHOU

Onepanuonnas cucrema Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double Commander,
FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

B mpouecce ocBoeHuss mporpamMmbl obmiero y4yeOHoro mnpenmera «MaremaTuka» CTYIEHTHI
JOJDKHBI TTOTYYUTh BO3MOXKHOCTH JIOCTyIAa K AJIEKTPOHHBIM Y4YEOHBIM MaTepuajaM I0 MaTeMaTHKe,
UMEIOIINUMCS] B CBOOOJTHOM JOCTyne B ceTh VHTepHeT (3/IeKTPOHHBIM KHUTaM, MPaKkTUKyMaM, TecTaMm,
marepuaiam EI'D u np.).

Jns STOH Lenu HCHOJb3yeTCs KOMIBIOTEPHBIM Kilace € JIMIEH3HMOHHBIM POrpaMMHBIM
o0ecrnieueHrneM U MyJIbTUMEIUUHBIM poekTopoM Nel(

- TEXHUYECKHE CPeCTBA O0YUCHHUS:

Cucremnsrii 6510k (10 1mt.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Mounutop (10 mt.): LG Flatron W1943C

Cucremnsrii 6;10k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb, DVD/RW

Mounutop: LG Flatron W1943C

ITpuntep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayamno KOJIOHKH

Omneparmonnas cuctema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: byxranrepus 8 yueObHas Bepcust

1C: Byxranrepus 8.1 yueOHas Bepcus



1C: byxranrepus 8.2 yaeOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIIAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double, Commander,
FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec Pack, LibreOffice,
Medialnfo, Microsoft NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET, Python,
Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[Tomemnenue 11 caMOCTOSATEIBLHON pabOThl (OMOJIMOTEKA, YMTAIBHBIA 3aJ1 C BBIXOJOM B CETh
WuTepHer)

- TEXHUYECKHE CPEACTBA OOYUCHHUS:

Cucremusrnii 61ok(6mmT.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Mounutop(6 wt.): BENQ E910

Cucremnsrii 6;10k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb, DVD/RW

Monwutop: Acer V226HQL

M®V: Canon IR 2520

Cucremusrii 6510k: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb, DVD/RW

Mownutop: Acer V2003W

Ckanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroiima

AyIIMO KOJIOHKH

OmneparmonHas cuctema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner

CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,

Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP,Double Commander.

JUTEPATYPA
OcHoBHasl IUTEpPaTypa

1. Bboromonor H.B. Martematuka: yueonuk mis CIIO -5-e uzz., nepepad. u gom. —M: FOpaiit,2019.-
401c. —ISBN 978-5-534-07878-7. —Tekct: anekrponnsiit /IBC FOpaiit (caiiT). —
URL:https://biblio-online.ru/bcode/433286.

2. boromornos, H. B. Maremaruka. 3agauu ¢ pemenusMu B 2 4. Yacte | : yueObHoe mocodue amst
cpennero npodeccuonaabHoro oopazosanus / H. B. boromonos. — 2-e u3g., uchp. u gom. — M :
HOpaiiT, 2022. - 439 c. Pexxum goctyma: https://urait.ru/bcode/490794

3. boromonos H.B. I'eomerpusi: yue6. mocodue mist CI10. —M:FOpaiit,2019.-108c. —-ISBN 978-5-534-
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Hcnonp3oBaHne aKkTUBHBIX M MHTEPAKTHBHBIX (DOpM IpoBeleHMs 3aHATHH. B nensx peanusanuu
KOMIIETEHTHOCTHOTO TO/AX0/a, Ui (OPMUPOBAaHMA W Pa3BUTHUA OOIMMX U NPo(hecCHOHATBHBIX
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KoHTpOoJIb M 011eHKa pe3yJbTATOB 0CBOEHHS Y4eOHOr0 npeamera

KOHTpOJ'IB N OLCHKa pE3YJIbTAaTOB OCBOCHHUA IPEAMETa OCYLICCTBIIACTCA MNIPCIIOAaBaTCIEM B
mnmponecce MnpoBCACHUA YCTHOI'O M IMHUCBMCHHOI'O OIIpoCa, TCCTUPOBAHHA, a TAKKC BBIIIOJIHCHUA
O6y‘laI-OH_II/IMI/ICH HHAWUBUYAJIbHBIX 3aI[aHI/II\/'I, ITPOCKTOB, PICCJIC,I[OBaHPlﬁ.

Pe3yabTaTsl 00yyeHus
(mpeaMeTHbIE Pe3YJbTATHI)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaTOB 00yUEeHUs

B pe3yabTare 0CBOEHUSI TUCHMUILINHBI
00y4Jarouuiics 10/KeH
NPOJAEMOHCTPUPOBATH NpPeAMeTHbIE
pe3yJbTaThl OCBOEHHS YUeOHOi
JUCHHUILINHEI ""MareMaTuka'':
c(OpMHUPOBAHHOCTH MPEACTABICHUIN O MECTE
MAaTE€MaTHKU B COBPEMEHHOM HAyYHOMU
KapTUHE MHPA; IOHUMaHUE POJIU
Matematuku B OPMUPOBAHUHU KPYro30opa u
(GyHKIIMOHATBHOW IPaMOTHOCTH YeIOBeKa
JUTs pellIeHUs MPAKTUYECKHUX 3a/1a4;

OnepaTHBHBII KOHTPOJIb B opMe:

- IPOBEPKHU U OLICHKH NMPAKTUYECKUX padoT;
- BBIIIOJIHEHHUE JIOKJIAJI0B;

- IPOBEpKa U OlIeHKa pedeparos;

- IPOBEPKA U OLICHKA MTPE3EHTALIHIA;

- 3aII1Ta NPOEKTOB;

- TECTOBBI KOHTPOJIb.

BJIaJICHUE OCHOBOIIOJIAraFOIIIMMH
MAaTEMaTUYECKUMH TOHSITUSAMU, TEOPUIMHU,
3aKOHAMU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJb30BaHHE MaTeMaTUUYECKOM
TEPMHUHOJIOTHUEN U CUMBOJIMKOM;

OnepaTuBHBIN KOHTPOIb B hopMe:

- IPOBEPKH U OIICHKH MMPAKTUICCKUX PaboT;

- UHAUMBUIYaJIbHBIA YCTHBIN OIIPOC;

- (ppoHTANBHBIN YCTHBIH OIIPOC;

- TECTOBBIN KOHTPOJIb;

- BBIIIOJIHEHUE JTOKJIAJIOB;

- HaOJTI0ICHHE 32 HAaBBIKaMU PaOOTHI B TJIOOAIBHBIX,
KOPIOPATUBHBIX U JIOKATbHBIX HHPOPMAIIMOHHBIX
CeTsX;

- MPOBEPKa U OIIeHKa pedepaToB.

BJIaJICHUE OCHOBHBIMU METOJaMHU HAyUYHOI'O
TO3HAHMS, UCTIOJB3YEMBIMU B MaTEMAaTHKE:
HaOII0/IEHNEM, OMTMCAaHUEM, U3MEPEHHUEM,
AKCIIEPUMEHTOM; YMEHUE 00padaThIBaTh,
OOBSICHATH PE3yJbTATHI MPOBEACHHBIX
OTIBITOB U JIEJIaTh BBIBOJIbI; TOTOBHOCTH U
CIOCOOHOCTH MPUMEHSTh METObI TO3HAHUS
TIPU PEIICHUU NMPAKTUYECKHUX 3a/1a4;

OnepaTHBHBII KOHTPOJIb B pOpMeE:

- IPOBEPKHU U OLIEHKH MPaKTUYECKUX paloT;
- TECTOBBIN KOHTPOJIb;

- 3alllUTa MPOEKTOB.

c(hOpMHUPOBAHHOCTh YMEHUS AaBaTh
KOJIMYECTBEHHBIE OLIEHKU U TIPOU3BOIUTH
pacueTsl 1o MaTeMaTu4eckuM GhopMyliaM u
YpaBHEHUSIM;

OnepaTHBHBII KOHTPOJIb B pOopMe:

- IPOBEPKHU U OLIEHKH MPaKTUYECKUX paldoT;
- BBIIIOJIHEHUE JIOKJIA/I0B;

- MpOBEpKa U OIleHKa pedepaToB

- 3aIUTa [IPOEKTOB;

- TECTOBBII KOHTPOJIb;

BIIQJICHUE TIPABUIIAMU TEXHUKH
0€301acCHOCTH MPHU HUCIIOTH30BAHUN
HATJISTHBIX TTOCOOUI;

OnepaTHBHBII KOHTPOJIb B OopMe:

- IPOBEPKHU U OLIEHKH NMPaKTUYECKUX padoT;
- IPOBEPKA KPOCCBOPJIOB;

- (ppoHTANBHBINA YCTHBIHN OMPOC;

- IPOBEpPKa U OlLIeHKa peepaToB.
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Manuu, nonyqaeMoﬁ U3 pa3HbIX
HCTOYHHKOB.

c(hOPMHUPOBAHHOCTH COOCTBEHHON TTO3HUIIHH
10 OTHOILLIEHUIO K MaTeMaTHu4ecKoil uHdop-

OnepaTHBHBII KOHTPOJIb B OopMeE:

- IPOBEPKHU U OLIEHKH NMPAKTUYECKUX padoT;
- TECTOBBIN KOHTPOJIb;

- 3aII1Ta NPOEKTOB;

- BBIIIOJIHEHUE UHIMBUTyaJIbHBIX 3aJJaHUM ¢
npuMeHeHuem Internet

[IpomexyTouHas aTTectanusi B (hopMe FK3aMeHa IO 3aBEPLICHUI0 Kypca yueOHOro rmpeiMera

q)OpMLI U MCTOAbI KOHTPOJII U OLUCHKH PE3YJILTATOB 06y‘-I€HI/I$I AOJDKHBI ITO3BOJIATE MMPOBECPATH

y

o6yqa}om1/1xc>1 HC TOJIBKO C(bOpMI/IpOBaHHOCTB IMPEAMETHBIX PE3YyJIbTAaTOB, HO U Pa3BUTHEC JIMYHOCTHBIX 1
MCTAIIPCAMCTHBIX PC3YyJIbTATOB 06yquH51.

Pe3yabTarhbl (JIMNYHOCTHBIE U
MeTalnpeIMeTHbIE)

OcHOBHBIE NOKA3aTEIH
OIIEHKH pe3yJIbTaTa

q)OprI U METObI
KOHTPOJIA U OHCHKH

JINYHOCTHBIE Pe3yJdbTaThbl

TOPJIOCTH M YBOKEHUS K HCTOPUH U
JOCTH)KEHUSIM OT€UECTBEHHOM
MaTE€MaTU4eCKON HayKH;
MaTeMaTHYeCKU TPaMOTHOE
MOBEJICHHE B TIPO(ECCHOHATBHOM
JeSITebHOCTH U B OBITY IPH
oOpallleHuu ¢ MaTeprajlaMu U
npoleccamu;

- IPOSIBJICHUE
rpak1aHCTBEHHOCTH,
MaTPUOTU3MA;

- 3HaHUE UCTOPUHU CBOECH
CTpaHbI;

- IGMOHCTpaIus
MOBEACHMS, JOCTOMHOIO
rpaxjanuna PO

HHTtepnperanus pe3ysbTaToB
HaAOJIFOIEHU 3a
JESITENIbHOCTBIO
o0yuarolerocs B rporecce
OCBOCHHS 00pa30BaTeIbHON
IIPOrPaMMBI

- IPOBEPKU U OLIEHKH
IpPaKTUYECKUX padoT;

- TECTOBBIN KOHTPOJIb;

- 3aILUTa IIPOEKTOB;

- BBIIIOJIHEHUE
VHAVBUYaJIbHBIX 3a/1aHUH C
npuMeHeHneM Internet

TOTOBHOCTb K ITPOJOJIKEHHIO
00pa3oBaHus U TMOBBIIICHUS
KBaJTM(PUKAUU B U30paHHOMN

PO ECCHOHAIBHON JEATENHHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH
MaTeMaTHYECKUX KOMIIETEHIINHA B
3TOM;

- IPOSIBJICHUE aKTUBHOMN
JKM3HEHHOM ITO3UIIUH;

- IPOSIBJICHUE YBAKEHUS
K HaIlMOHAJIBHEIM U
KYJbTYPHBIM TPaJAUIUAM
HapoaoB P®D;

- YBOXKEHHUE
00IIeYETIOBEYECKUX U
JEMOKPATHYECKUX
IICHHOCTEH

- IEMOHCTpaIus
TOTOBHOCTH K
HCIIOJIHCHUIO BOMHCKOTO
JIonra

WuTepnperanus pe3yiabTaToB
HaOJt0/1eHnH 3a
JeSITebHOCTBIO
oOyyarorierocs B mporiecce
OCBOEHMS 00pa30BaTEIbHOM
MIPOTPaMMBEI.

- POBEPKH U OLIEHKU
MPaKTUYECKUX padoT;

- IPOBEpKa KPOCCBOP/IOB;

- (poHTANBHBINA YCTHBIN
OIIpoC;

- IPOBEpKa U OIIEHKa
pedeparos.
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YMEHHE UCIIOJIb30BATh JOCTUKCHUS - IEMOHCTpAIH WNuTepnperanus pe3yabTaToB
COBPEMEHHOUN MaTeMaTHIECKON HAyKH | C(HOPMUPOBAHHOCTH HaOII0ICHUH 32
1 MaTEeMaTUYECKUX TEXHOJIOTUIH s MHPOBO33PCHUS, JIEATEIIbHOCThIO
MTOBBIIICHHUS COOCTBEHHOT'O OTBEYAIOIICTO oOyyaromierocs B mporecce
WHTEJJIEKTYyaJIbHOTO PAa3BUTHS B COBPEMEHHBIM peallusiM; | OCBOSHHS 00pa30BaTEILHOM
BBIOpaHHOU PO ECCHOHATHHON - IPOSIBJICHUE MIPOTPaMMBI
JIEATEIIbHOCTH; 00I1IECTBEHHOT' O - HAOJIIOICHKE 332 HaBBIKAMH
CO3HAHM, paboTHI B TJIOOAIBHBIX,
- BOCIIUTAHHOCTD U KOPIOPATHUBHBIX H
TaKTUYHOCTb, JIOKAJIbHBIX
- IEMOHCTpAIHS MH()OPMAIIMOHHBIX CETSX;
TOTOBHOCTH K
CaMOCTOSTEILHOM,
TBOPYECKOM
JEATEIbHOCTH
MeTanpeAMeTHbIe Pe3yJbTaThl
II03HABATEIIbHOM IEeSATEILHOCTH U - OpraHu3anus WuTepnperainus pe3yiabTaToB
OCHOBHBIX HHTEIICKTYaTbHBIX CaMOCTOSTENIbHBIX HaOII0IeHu 3a
orepanuii (IMOCTaHOBKH 3a1a4H, 3aHATHH B X0JI€ JIESATEIIbHOCTBIO
(bopMyJIMPOBAaHHS TUTIOTE3, AHAIN3A U | U3YUYCHUS o0ydJaromerocs: B mporecce
CHHTE3a, CPaBHECHHUsI, 0000IIECHU, 0011e00pazoBaTeIbHBIX OCBOCHHS 00pa3oBaTeIbHON
CHCTEMaTU3aI[iH, BEISIBICHUS MIPEIMETOB; IPOrPaMMBI
MIPUYMHHO-CJICACTBEHHBIX CBSI3EH, - YMEHHE IIaHUPOBATh - BBIIIOJTHCHHUE
MIOKCKA aHAJIOTOB, (POPMYITUPOBAHUS COOCTBEHHYIO WHIMBUIYAJIBHBIX 3aJIaHUH C
BBIBOJIOB) ISl PEIICHUS JEATEeIIbHOCTD; npumeHeHueM Internet
MOCTaBJICHHOW 3a/1a4¥, TPUMCHCHHE - OCYIIIECTBIICHHE
OCHOBHBIX METOJOB ITO3HAHUS KOHTPOJISI K
(HaOnroieHUsl, HAYYHOTO KOPPEKTUPOBKHU CBOEH
HKCIIEPUMEHTA) TSl U3y4eHUs JIeSATEIIbHOCTH;
Pa3TUYHBIX CTOPOH MAaTEMAaTHYECKUX | - HCIIOJIb30BAHHE

00BEKTOB M MPOIIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOIUMOCTE CTaJl-
KHUBaThCsI B MPOQecCUOHATBHON

chepe;

Pa3IMYHBIX PECYPCOB
JUISL TOCTUKEHUS
IIOCTABJICHHBIX LIEJIEN

MCIIOJIb30BAaHUE PA3INYHBIX
MCTOYHUKOB JJIs1 IOJTyUEHUs
MaTeMaTH4eCcKo nHpopmanuu,
YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb
JUISL JOCTHXKEHHSI XOPOIIUX
pe3ynbTaToB B NpodecCHOHATbHON

cdepe;

- IEMOHCTpAITUS
KOMMYHHUKATHBHBIX
CIIOCOOHOCTEN;

- YMEHHE BECTH JUAJIOT,
YUUTHIBAsS TIO3HIIUIO
JPYTUX YYaCTHUKOB
JICSATEILHOCTH,

- YMEHHUE Pa3peInuTh
KOH(INKTHYIO
CUTYAIIHIO

WHTtepnperanus pe3ysnbTaToB
Halo1eHnH 3a
NeSITebHOCTBIO
oOyyarormierocs B mporiecce
OCBOEHMS 00pa30BaTEIbHOM
MIPOTPaMMBEI.

- HaOJI0IeHNE 32 HaBBIKAMU
paboTHI B TJIO0ATHHBIX,
KOPIIOPAaTUBHBIX U
JOKaJTbHBIX
MH(GOPMAIIMOHHBIX CETHX;
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