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PabGouas nporpamma o0meoOpa3oBarebHOrO y4eOHOrO mHpeaMeTa
«Maremarrka» paspaboraHa Ha ocHOBe @enepaibHOrO TroCyIapCTBEHHOIO
00pa30BaTeNbHOrO CTaHAApTa CpefHero obuiero obpazosanus (nanee — GIOC
COO) (nmpukaz MunoOpHayku Poccun ot *17 mas 2012 r. Ne 413, mpuxas
Munucrepctsa o6pazoBanust U Hayku P® ot 31 mexabps 2015 r. Ne 1578 «O
BHECEHMHM W3MEHEHMH B (elepalbHbIil TrOCyAapcTBEHHBIM 00pa3oBaTe/bHbIN
CTaHIapT CpeaHero obmero oOpa3oBaHMs, YTBEP)XKIEHHBIM MPUKA30M
MunucrepcTa oO6pasoBanus 1 Haykn Poccuiickoii ®eneparyu ot 17 mas 2012 r.
Ne 413»), @enepanbHOro rocyIapCTBEHHOr0 00pa30BaTENbHOIO CTaHAapTa
cpenHero mnpodecCHOHaNbHOTO 00pa3oBaHus Mo crenuansHoctd  23.02.03
Texnuueckoe obcnyscusanue u pemMonm asmomoounbHo2o mparcnopma (MpHKa3
MunucrepctBa obpazoBanusi u Hayku P® ot 22 ampens 2014r Ne 383),
[IpumepHo#i  mporpamMmbl  00meo6pa3oBaTeabHOrO  yuyeGHOro  MpeaMera
«Maremarrka» Ui npodeccHoHabHBIX 00pa30BaTeNIbHBIX OpraHu3alui. — M.:
Mznatensckuit neHtp «Axamemus», 2015. — 21 ¢. ISBN 978-5-4468-2596-7,
pekoMmeHnoBaHHOi DPI'AY «DPHPO» B KayecTBe NpUMEPHOW MPOTpaMMbl s
peanu3alnuy OCHOBHOM IpodeccroHalIbHOM oOpa3oBarenbHON mporpammbl CITO
Ha 0a3e OCHOBHOro o00mero oOpa3oBaHHs C TIOJNydYeHHEM CpeIHEro oOIiero
obpazoBanus. [Iporokon Ne 3 or 21 wmrons 2015 r. PeructpannoHHBIH HOMEp
peuens3uu 377 ot 23 uronst 2015 r. ®GI'AY «OUPO».

Opranu3anus-cocTaBUTENb: HoBo3b10k0BCKHM CEITbCKOXO035IICTBEHHBIN
TexHukyM — (unuan ®I'BOY BO «bpsiHCkuil rocylapCTBEHHBIN arpapHbii
YHUBEPCUTET»
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Ckopobozamas H.A., npenofaBatenb BbICIIEH KBaTM()UKALMOHHOW KaTeropuH
HoBO3BIOKOBCKOTO CeIbCKOXO3IHCTBEHHOrO TexHukyMa — (punuana ®T'bOY BO
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PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA

OcBoeHue coniepxanus yueOHoro rnpeamMera «MartemaTukay o0ecreurnBaeT
JTOCTHKEHUE CTYyACHTaMU CIEIYIOUX PE3YIbTaTOB:

* JIUYHOCMHDBIX:
JI1 — chopMupoBaHHOCTH MPEACTABICHUNA O MaTEeMAaTUKE KaK YHHUBEPCAIbHOM
S3bIKE€ HAYKHU, CPEJICTBE MOJICTMPOBAHUS SIBICHUN U TIPOLIECCOB, UAECAX U METOJAX
MaTeMaTUKH;
JI2 — noHuMMaHHWe 3HAYMMOCTH MATEMATUKU JUIsi HAYYHO-TEXHUYECKOTO
nporpecca, CQOPMHPOBAHHOCTh OTHONIIEHHUS K MaTEeMaTHKE KaK K 4YacTd
00l11IeueTOBEYECKONW KYJIBTYpbl Ye€pe3 3HAKOMCTBO C MCTOpUEH  pa3BUTHSA
MaTeMAaTHKH, SBOJIIOLIME MaTeMATHYECKUX UJICH;
JI3 — pa3BuTHE JIOrMYECKOr0 MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMUYECKON  KyJbTYpbl, KPUTUYHOCTH  MBIIUICHUS HA  YPOBHE,
HE00X0IUMOM st Oyayiiei  mpodeccuoHaIbHOU NEeATeNbHOCTH, IS
MPOAOJDKEHHUS 00pa30BaHMsI U caM000pa30BaHus;
JI4 — oBnajeHue MaTeMaTUYECKUMUMH 3HAHUSIMU U YMEHUSIMU, HEOOXOIUMBIMU
B TIOBCEIHEBHOW JKU3HHU, JI1 OCBOCHHMS CMEXHBIX €CTECTBEHHO-HAyUYHBIX
JUCHUIUIMH M JUCHMIUIMH TPOQPECCUOHATBLHOTO IUKJIA, MJi1 MOJy4YeHUs
oOpa3zoBaHusg B o00JacTsAX, HE TPeOyHOUIUMX YINIYOJIEHHOW MaTeMaTHUYecKOou
MOATOTOBKU;
JIS — rortoBHOCTH M CHOCOOHOCTH K OOpa3oBaHUIO, B TOM UYHCIE U K
caM0o0Opa30BaHUI0, HA MPOTSXKEHUH BCEH JKU3HU; CO3HATENbHOE OTHOIIEHUE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEHMIHONW MpO(peCcCHOHANBHOU U
OOIIIECTBEHHOU AEITEIILHOCTH,
JI6 — TOTOBHOCTH U CIOCOOHOCTh K CaMOCTOSITEJILHON TBOPUECKOH U
OOIIECTBEHHOU AEITEIILHOCTH,
JI7 — TOTOBHOCTbH K KOJUIEKTUBHOUM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTEeNbLHOM, 00IIECTBEHHO-TTOIC3HOM, y4eOHO-HCCIIeI0BATENIbCKOM,
MPOEKTHOMN U JPYTUX BUJIAX JEATEIbHOCTH
JI8 — oTHomeHue kK mnpodecCHoHATBLHON NESITENBbHOCTH KaK BO3MOXKHOCTH
y4acTUsi B pEUIEHWH  JUYHBIX,  OOIIECTBEHHBIX,  TOCYJAapCTBEHHBIX,
0OIlIeHAIIMOHAIBHBIX MPOOJIEM;
JI9 —nmns  rayxux, cna0ociblalyX, MO3/HO OINIOXIINX OOyYarolu[UXcCs:
CIIOCOOHOCTh K COIIMAIBHOM aJlanTaii U UHTErpaluu B oomecTse. B ToM uncre
MpU peann3aii BO3MOKHOCTEM KOMMYHHKAIIMU HAa OCHOBE CJIOBECHOU peud (
BKJIIOYAsl YCTHYI0 KOMMYHUKAIIUIO), a TAaKXKe, IIPHU KEeJaHUU, KOMMYHUKAIlUU HA
OCHOBE KECTOBOU peuH ¢ JIMIaMH, UMEIOIINUMU HAPYIICHUS CIyXa;
JI10 - nanis oOyyarommuxcsi ¢ HapyUIEHUSIMH OMOPHO —IBUTATEIbHOIO armapara:
BJIaJICHUE HABBIKAMU MPOCTPAHCTBEHHOW U COLUATIBHO-OBITOBONM OPUEHTHPOBKHU;
YMEHHE CaMOCTOATENIbHO U 0€30IacHO TEepeABUTraThCid B 3HAKOMOM U
HE3HAKOMOM MPOCTPAHCTBE C HCIOJIb30BAHUEM CIEHHUAIBHOTO 000pYyIOBAHUS;
CIIOCOOHOCTh K OCMBICIIEHUIO U U] depeHIInaii KapTUHbI MUpa, €€ BpeMEHHO-
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MPOCTPAHCTBEHHOW OpPraHU3alliU; CIOCOOHOCTh K OCMBICICHUIO COIMATBLHOTO
OKpYXEHHs, CBOEro Mecta B HeM. [IpuHSATHE COOTBETCTBYIOLIMX BO3pACTY
LIEHHOCTEN U COLUAIBHBIX POJIEH;

Ji11 — jns oOydyaromuxcs C€ paccTpOMCTBAMU ayTUCTUUYECKOTO CHEKTpa:
(dbopmMupoBaHUE YMEHUS CIE0BATh OTPAOOTAHHOM CHUCTEME MPaBUJl MOBEJACHUS U
B3aUMOJICHCTBUSI B MPUBBIYHBIX OBITOBBIX, YUEOHBIX M COIMATBHBIX CUTYalUsX,
YIACpXKUBATh TPaHULBl  B3aUMOJECHCTBUS; 3HAHUE CBOUX MPJANOYTCHUH
(orpanuyenuii) B ObITOBOI cdhepe u chepe HHTEPECOB.

® MemanpeomMemHblx:

Kommynukamuenuix:
KYY/1 — yMeHue mpoayKTHBHO OOLIATHCS M B3aUMOJEICTBOBATH B IpoLiecce
COBMECTHOM [EATEIBbHOCTH; BJIAJICHUE BCEMH BHUJIAMHU PEUYEBOU JNESATEIBHOCTH:
ayIMpOBaHUEM, YTEHUEM (ITOHUMAHUEM ), TOBOPEHUEM, TUCEMOM;
KYVY/J2 — yMeHue yuyuThlBaTh MNO3WIMU JIPYTUX YYACTHUKOB JEATEIBHOCTH;
BJIAJICHUE SI3BIKOBBIMHM CPEJICTBAMHU — YMEHME SICHO, JIOTHYHO UM TOYHO HU3JIAraTh
CBOKO TOYKYy 3pEHMS, WCHOJIb30BaTh aJICKBATHBIE SI3BIKOBBIE CPENICTBA;
WCIIOIb30BaHUE MPUOOPETEHHBIX 3HAHMN W YMEHUN IS aHalu3a S3bIKOBBIX
SABJICHUN HA MEXXIIPEAMETHOM YPOBHE;
KYYA3 — ymenue 3pdekTuBHO pazpemniaTh KOHMIUKTHI; MIPUMEHEHHE
HaBBIKOB COTPYJTHHYECTBA CO CBEPCTHUKAMH U
B3pOCJIBIMH B IIPOIECCE PEUEBOTO OOIEHHUs, 00pa30BaTeIbHOM, OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HMCCIIEIOBATENILCKOM, TMPOEKTHOM M  JIpYyrux  BHUAAX
NEATENBbHOCTH;
KYY/]l4 — yMeHue $CHO, JJOTHYHO M TOYHO H3JIAraTh CBOKO TOYKY 3PEHUS,
WCIOJIb30BATh aJI€KBATHBIE A3BIKOBBIE CPEACTBA; OBJIAJICHUE HOPMAaMHU PEUYEBOTO
MOBEACHUA B PA3JIMYHBIX CUTyalUAX MEXKIUYHOCTHOTO U MEXKYJIbTYPHOTO
OOIIIeHNS;
e I OOYYaKOIIMUXCS C PACCTPONCTBAMU ayTHCTHYECKOIO CIIEKTPA:
KYVY/JS - oBiageHue yMeHMEM aJI€KBATHO pPEarupoBaTh B CTaHIAPTHOMN
CUTyallMM Ha yCIEX U HeyJaudy, KOHCTPYKTUBHO J€MCTBOBATh JAXK€ B CUTYalUsAX
HEeyCIIeXxa IIPU OPraHnu3yIoNIEN TOMOIIHU ThIOTOPA;
KYY[16 — cnocoOHOCTh CaMOCTOATENBbHO OOpATUTHCS K MEJaroru4eckomy
paboTHUKY (IeIarory-rcuxoyiory, COIMaIbHOMY MENarory) B CIy4ae JIMYHBIX
3aTpyIHEHHUI B pEIIEHUH KaKoro-1u0o BoIpoca.

Ilo3naeamenvnovix:

YY1 — rotoBHOCTh M CHOCOOHOCTH K CaMOCTOATENIbHOW WH(OPMAIIMOHHO-
MO3HABATENBHOW  JIESITEIbHOCTH, BKJIIOYas YMEHUE OpPUEHTHUPOBATHCA B
pa3IUYHBIX  UCTOYHUKAX  WHPOpPMALMM,  KPUTUYECKH  OLEHUBATh U
MHTEPIPETUPOBATH HHPOPMAIUIO, TOTYIAEMYIO U3 PA3TUYHBIX UCTOYHUKOB;

MHNYYJ2 — yMenue wu3BIEeKaTb HEOOXOAUMYIO HHGOPMALUIO W3 Pa3TUYHBIX
HMCTOYHUKOB: Y4Y€OHO-HAyUHBIX TEKCTOB, CIPABOYHOU JIUTEpATyphl, CPEICTB
MaccoBoil uHpoOpMaIuu, UHPOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUM
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JUISl PEIIEHUsT KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX W OPraHU3AIlMOHHBIX 337a4 B
Ipouecce M3y4eHHUs MaTeMaTUKU; YMEHHE KPUTHUYECKM OLEHUBATh U
MHTEPIPETUPOBATH UHPOPMALIHIO, TOJYYaEMYI0 U3 Pa3INYHbIX HCTOYHUKOB;
IMYY3 — ymeHue npoBOAUTh ONEpallMi CUHTE3a, aHAIU3a C 1eJIbI0 0000IIeHUs
MIPU3HAKOB, XapaKTEPUCTHK, (PaKTOPOB;

IIYY /14 — BnaseHne HaBbIKAMU IMO3HABATEIBHOW, YyU€OHO-HCCIEI0BATEIBCKON U
MIPOEKTHOW JAESATENbHOCTH, HABBIKAMU pAa3pelIeHHs] MpoOJieM; CIOCOOHOCTh H
FOTOBHOCTh K CaMOCTOSATEJIBHOMY IIOMCKY METOJOB pPELICHUSA IPAKTUYECKUX
3a7a4, IPUMEHEHUIO Pa3JIMYHBIX METONOB [TO3HAHNUS;

NYYAS — nns rayxux, ciiaboCIHbIIallinX, MO3JHOOTIOXIINX O0Yy4YarolUXCs:
BJIaJICHUE HABBIKAMHU OIPEIECICHUS] M HCIPABICHUS cHeuu(pUUecKuX OIIHUOOK
(arpaMMaTU3MOB) B TUCbMEHHOM U YCTHOM peuu;

e I OOYYaIOIIHUXCS C PACCTPONCTBAMU ayTHCTHYECKOIO CIIEKTPA:

IIYY 16 — oBnaneHne yMEHHEM BBINIOJIHATH JEUCTBUSA 1O 3aJaHHOMY aJITOPUTMY
Wi 00paslly NpU COMPOBOKIAIOMIEH MOMOLIM I€Jarornyeckoro pabOTHHKA H
OpraHu3yIoLIeH IIOMOIIU THIOTOPA;

NNYYA7 — oBnageHue yMEHMEM AaKTUBHOIO MCHOJIB30BAHUSA  3HAKOBO-
CUMBOJIMYECKUX CPEICTB MJis MpEeACTaBiIeHUs HHpoOpMauuu 00 H3y4daeMbIX
00BEKTax W Mpoleccax, pa3IMYHbIX CXEM PEIICHHs] y4E€OHBIX M NMPAKTUYECKHUX
3a7a4 IIpU OPraHU3YIOLIEH [IOMOIIY II€arora-Icuxoaora U TbIoTopa;

INYYJI8 — cmocoOHOCTH CaMOCTOSATCIBHOM JEMCTBOBAThL C  3aJaHHBIMH
ATAJIOHAMU TP MOUCKE HHPOPMALIMH B Pa3IMYHBIX HCTOYHHKAX.

YMEHHUE SICHO, JIOTUYHO U TOYHO H3J1araTb CBOK TOYKY 3PEHUs, UCIIOIb30BATh
aJlCeKBaTHBIE SI3BIKOBBIE CPELICTBA

NNYYA9 — oBnageHWe YMEHHEM aJIEKBaTHO pearupoBaTh B CTaHIAPTHOMN
CUTYyallMu Ha yCIeX U HeyJauyy, KOHCTPYKTUBHO JE€WCTBOBATH JAXX€ B CUTyalUAX
Heyclexa IIpyu OPraHu3yHoLIeH OMOIIY ThIOTOPA;

Pezynamuenvix:
PYYJA1l — yMeHHE CaMOCTOATENBHO OINPEACNSATh LEIU JACATECIBHOCTH U
COCTaBJISITh  IUIAHBI  JIESITEIbHOCTH; CaMOCTOSITEIBHO ~ OCYUIECTBIISITb,

KOHTPOJINPOBATh U KOPPEKTUPOBATH IE€SATEIBHOCTD;

HCIMOJI30BATh BCE BO3MOXHBIE PECYPCHI ISl TOCTHKEHUS TTOCTABICHHBIX LIEJIeH
U peanu3aly IUIaHOB JEATENIbHOCTHU; BBIOMpAaTh YCIEIIHbIE CTpaTeruu B
Pa3IMYHBIX CUTYalUsIX;

PYY/J2 — ymeHue CcamMOCTOSITEIbHO OIEHHBAaTh W MPUHUMATh PELICHUS,
ONPEAEISAIONINE CTPATETUIO TTOBEACHHUS, C YUETOM TPAKIAHCKUX U HPABCTBEHHBIX
LIECHHOCTEM;

PYVY]I3 — Brnanenue HaBbIKaMH IO3HABAaTEIbHOW pedIIeKCUU KaK OCO3HAHUs
COBEpIIAEMbIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, WX pPE3yIbTATOB H
OCHOBAaHWH, I'PaHUIL] CBOEr0 3HAHUS W HE3HAHMs, HOBBIX ITO3HABATEJIBHBIX 33/1a4
Y CPEJICTB UX JOCTUKCHUS;

PYY]I4 — ciocoOHOCTH KOMMEHTHUPOBATh OTBETHI TOBAPUIIIEH;



PYYJIS — yMeHHe CaMOCTOSATENIBHO OIPENENATh LENU JACATEIbHOCTA U
COCTaBJISITh  IUIAHBI  JIESITEIIbHOCTH; CaMOCTOSITEIbHO ~ OCYUIECTBIISIT,
KOHTPOJINPOBATh U KOPPEKTUPOBATH IE€ATEIBHOCTD;

e i1 00YYaIONIUXCS C PACCTPOMCTBAMHU ayTUCTUUECKOTO CIIEKTpa:

PYY]l6 — cmnocoOHOCTh IUIAaHMPOBATh, KOHTPOJIUPOBATH M  OLIEHHUBATH
COOCTBEHHbIE Y4YeOHBbIE JEUCTBUS B COOTBETCTBUU C IOCTaBJICHHOMW 3ajadeil u
YCIOBUSIMHA €€ peajv3ally IMPH COMPOBOXKIAIOMIEH MOMOIIM MEAArOTHYECKOrO
pabOTHUKA U OPTAHU3YIOIIEH MOMOIIU ThIOTOPA;

PYVY7 — oBnajgeHue ymeHUEM OIpenenarh HanoOolee 3(PpQPeKTUBHBIE CIIOCOOBI
JNOCTHKEHUSI Ppe3yibTara IPU CONPOBOXKIAIOMIEH MNOMOIIM IEeAAarorundeckoro
pabOTHUKA U OPTAHU3YIOIIEH MOMOIIU ThIOTOPA;

PYY /8 — oBnaneHre yMEHHEM OLIEHUBATH PE3YJIBTAT CBOU IESATEIBHOCTH B
COOTBETCTBUH C 33IaHHBIMH 3TAJIOHAMHU MPU OPTraHU3YIOMIEN MOMOILH THIOTOPA;
PYY /9 — xpuTH4ECKH OLIEHUBATh U UHTEPIPETUPOBATH MOIYyYAEMYIO
MH(pOPMALIHIO U3 PA3TUYHBIX UCTOYHUKOB.

® npeomMemHbIX:
II¥Y1 — BrnajseHrie METO/IaMU J10KA3aTENbCTB U AJITOPUTMOB PEILICHUS, YMEHUE UX
MPUMEHSITh, TPOBOJIUTH 1I0KA3aTENIbHBIE PACCYKIEHHUS B XOJI€ PEIICHU 3a/aY;
IIY2 — BnageHue CTaHAAPTHBIMH TMPUEMaMH PEIICHUS palHOHANBHBIX |
HppaliOHAIbHBIX, MOKa3aTeIbHBIX, CTETEHHBIX,  TPUTOHOMETPUUYECKUX
YpaBHEHHM M HEPABEHCTB, UX CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX
porpaMmM, B TOM YHCJIE JJIs TIOMCKA MYTH PELICHUs] U WIUTIOCTpAlUU PelIeHUs
YPaBHEHUU U HEPABEHCTB;
IIY 3 — BiajeHrWe OCHOBHBIMHU MOHSATHUSIMH O IUIOCKHX W TMPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (QUrypax, HX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTD
YMEHHsI paclo3HaBaTh TeoMeTpuueckue (Urypbl Ha uepTexax, MOJCISAX U B
peanbH7/0M MUpE; NPUMEHEHUE U3YUYECHHBIX CBOMCTB T'€OMETPpUUECKUX GUTYD U
dbopmyn s pelieHusT TEOMETPUUECKMX 3aJad U 3alad € MNpaKkTUYEeCKUM
COJIep>KaHHEM;
I1Y4 — BnageHne HaBbIKAMHU UCTIOJIH30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM
MpY peIICHUH 3a7aY;
I3 1 — chopmMupoBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4YacTH MHPOBOM
KyJbTypbl W MECT€ MaTeMaTUKU B COBPEMEHHOW IMBWIM3ALHMH, CIOCO0ax
OTIMCaHMS SBJICHUM pealbHOT0 MHUpPA Ha MAaTEMaTUUYECKOM SI3BIKE;
I3 2 — chopmMupoBaHHOCTH MPEACTABICHUN O MAaTEeMaTUYECKUX IMOHATHAX Kak
BOKHEUIIMX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIONIUX OIMNUCHIBATh U U3Y4aTh
pa3Hble TMPONECCHl U SIBJICHUS; MOHUMAHHE BO3MOXHOCTH aKCMOMATHYECKOTO
MOCTPOEHUSI MAaTEMATUIYECKUX TCOPHIA;
N3 3 - chopMupoOBaHHOCTH TIPEJACTABICHH 00 OCHOBHBIX TOHSITHIX
MaTeMaTH4eCKOro  aHajiuM3a M WX  CBOICTBax, BIaJCHUE  YMEHHUEM
XapaKTepu30BaTh MOBECHUE (PYyHKIINI, UCIIOJIb30BAHUE MOMYYEHHBIX 3HAHUM JJIs
OMUCAHUA U aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;
113 4 — chopMHupOBaHHOCTH MPECTABICHUM O MPOIIECCaX U ABJICHUAX, HMEIOITUX
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BEPOSITHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAJIbHOM MHDPE,
OCHOBHBIX ITOHATHAX JJIEMEHTAPHON TEOPUU BEPOSTHOCTEW; YMEHUU HAXOAUTh U
OLICHUBAaTh BEPOSTHOCTU HACTYIUICHUS COOBITUM B MPOCTEHIIUX MPAKTHYECKUX
CUTYyalMsIX U OCHOBHBIE XapaKTEPUCTUKHU CIYYANHBIX BEJIUYHH.

311 — nana crnenbix, cHa0OBUIAIIMX OOyYaromuxcs: CcGHOPMUPOBAHHOCTD
HAaBBIKOB MTMCHbMa Ha OpaillieBCKOM MeYaTHOW MAIIMHKE;
312 — nanga Tiayxux, cla0OCHbIIIANINX, MO3JHOOTIIOXIINX OOyYarOlUUXCs:

c()OPMHPOBAHHOCTh W PA3BUTHE OCHOBHBIX BHJOB pEUYEBON JAEATENBHOCTU
OOyYaIOIMIMXCA - CIYXO3PHUTEIBHOIO BOCHPUATHS (C MCIOJIB30BAHHEM CIYXOBBIX
anmnapaToB U (WJIM) KOXJIEAPHBIX UMILJIAHTOB), TOBOPEHHUSI, YTCHUS, TUChMa;

Y13 — nnsa oOyyaromuxcs C pacCTpONCTBAMH ayTUCTHUYECKOTO CIEKTpa:
OBJIaJICHUE OCHOBHBIMU CTHJIMCTHYECKHUMH pecypcamu JIEKCHUKU U (ppazeosoruu
A3bIKa, OCHOBHBIMM HOpPMaMH JIUTEPATypHOTO $3bIKa, HOPMAaMH pPEYEBOrO
ATUKETA; NPUOOPETEHHE OMbITA UX MCIOJIb30BAHMS B PEUEBOM M aIbTEPHATUBHOM
KOMMYHUKATUBHONW  TpakTHKE TMPU  CO3JaHUU  YCTHBIX, [HUCHMEHHBIX,
aNbTEPHATUBHBIX BBICKA3bIBAHUI; CTPEMJIEHHE K BO3MOXHOCTU BBIPA3UTh
COOCTBEHHBIE MBICIIA U YyBCTBa, 0003HAYUTh COOCTBEHHYO MMO3HIIMIO.



COAEPKXAHHUE YYEBHOI'O ITPEJMETA

BBenenue
MaremaTnka B Hayke, TEXHUKE, DSKOHOMHKE, HWHPOPMAIIMOHHBIX
TEXHOJIOTUSIX M TMPaKTUYeCKOW JesrenbHOCTH. [lenm u 3agaum  u3ydeHUs
MaremaTuku npu ocBoeruu npodeccuii CI1O u cnenumansuocteit CIIO.

AJITEBPA
Pa3BuTHe NOHATHSA O YHCTIE

[lensie m panuoHanbHbIe ynciaa. JlelcTBUTENbHBIE unucna . KomnaexcHole
yucaa.

KopHu, cTrenenu u jiorapupmsl

Kopuu u crenenu. KopHu HaTypanbHOM CTENEHH U3 YUCIA U UX CBOKCTBA.
CreneHn ¢ panuoOHAJIbHBIM  [OKa3zaTeaeM, ux cBodcTtBa. CrTemeHu ¢
NEeUCTBUTENILHBIMU TOKa3atensaMu. Ceoilicmea cmenenu ¢ 0eucmeumeibHbIM
nokasamenem.

Jlorapudgm. Jlorapudgm unciaa. OCHOBHOE JIorapu(pMUUECKOE TOXKIECTBO.
Jlecatuunble ¥ HaTypayibHbie Jorapudmel. [IpaBuna neilcTBuil ¢ morapudmamu.
IIepexon kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajaredOpamveckux BbipaxeHuii. [IpeoOpazoBaHue
paLMOHAJIBHBIX, APPALUOHAIBHBIX CTEIEHHBIX, MOKa3aTEJIbHbIX u
TorapuMUYECKUX BBIPAKECHHI.

Ilpakmuueckue 3anamus

Brruuciienue u cpaBHeHuE KOpHEW. BrInoHEHME pacyeToB ¢ paIuKaIaMH.

Pemenune nppanuoHanbHbIX ypaBHeHUN. HaxoxieHrue 3Ha4YeHUN CTENEeHEN
C pauuoHaJdbHbIMU TmoOKa3atenssmMu. CpaBHeHue cteneHel. I[IpeoOGpazoBanus
BBIPAXKEHUH, CONEPKAILUX CTEIEHU. PellleHne moka3aTelbHbIX YPaBHEHUN.

Pemenune npukiiagueix 3anad.

Haxoxnenue 3HaueHud Jorapudma Mo MPOU3BOJIBHOMY OCHOBAHMIO.
Ilepexox OT OOHOrO OCHOBaHUA K JAPYyromMy. DBblUMCIEHHME W CpaBHEHHUE
norapudmos. JlorapudmupoBaHue U NOTEHIIUPOBAHUE BBIPAKEHUH.

Petienue norapuMuuecKux ypaBHEHUM.

®YHKIIUU, UX CBOUCTBA U TPA®UKH

@®yuknuu. OO0nacTh ONpeNeNieHHs] M MHOXKECTBO 3HAauCHUM; rpaduk
(dbyHKIIMHU, TOCTpoeHue rpa@uKkoB PyHKIINH, 3aJTAaHHBIX PA3TUYHBIMU CITIOCOOAMMU.

CeoiictBa  ¢pyHKkuMH. MOHOTOHHOCTb,  YETHOCTb,  HEUYETHOCTb,
OTPAaHUYEHHOCTb, NEPUOJUYHOCTh. [IpomexyTKku Bo3pacTaHusi W yObIBaHUS,
HauOoJbIlleE W HAUMEHbIlIee 3HAYCHUs, TOUKH HKCcTpeMmyMa. ['paduueckas
uHTepnpetanus. llpuMepbl (QYHKITMOHABHBIX 3aBHCUMOCTEH B peabHBIX
npoiieccax U siBlieHusX. Apudmerndyeckue onepanuu HaJl GyHKIUAMUA. ClioxKHAs
byukius (komnozuuus). [lonsamue o HenpepvieHOCMU DYHKYUU.

Oopatnble ¢Qyukuuu. Obnacmev onpedenenusi U 00aACMb 3HAYEHUL
oopamnot ¢pynkyuu. I pagux obpamuoti pynxyuu.
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CreneHHble, oKa3aTeJbHbIE, JorapupMuyeckue,

Omnpenenenue QyHKIUN, UX CBONCTBA U TpaduKy.

[IpeoOpazoBanuss rpadukoB. IlapamiaenbHpli TEPEHOC, CHUMMETPHS
OTHOCHUTEIIBHO OCEH KOOPAUHAT U CUMMETPUS OTHOCUTEIIBHO Hadajla KOOPAUHAT,
CUMMETPUA OTHOCHUTEIBHO MPSAMON y=X, PACTSIKEHUE U CXKATHE BIOJb OCEU
KOOpJIMHAT.

IIpakTu4eckue 3aHATHS

[Tpumepsl 3aBUCUMOCTEN MEXAY IEPEMEHHBIMH B PEATIbHBIX MPOLECCAX UX
cMexHbIX qucuuiuiiH. Onpeaenenue Qynkuuid. [loctpoenue u urenue rpagukos
¢byukuit. UccnenoBanune ¢yHkuuu. CBoilcTBa JHMHEWMHOW, KBaJApaTUUHOU,
KYCOYHO-JIMHEWHONU ¥  ApoOHO-IuHeWHoW  ¢yHkumil. HempepbiBHblE U
NepuoANYecKue  (PyHKIIHH. O6patHbie GYHKIMU W UX TpauUKH.
[IpeoOpazoBanus rpaduka pynkuuu. [Ipukinannsie 3agaum.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUus1 U CHCTeMbl ypaBHeHUil. PanimonanbHble, HppallMOHAIbHbIE,
MOKAa3aTeJIbHbIE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHN M, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI UX penieHus (pa3noKeHue Ha MHOXKHUTENH, BBEJCHUE
HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, IPAUUECKUI METON).

HepaBencrBa. PanuoHanpHble, UppaLMOHAIBHBIC, II0KA3aTEIbHBIE U
norapudmuyeckre . OCHOBHBIE TPUEMBI UX PEIICHHUS.

HUcnonb3oBanue cBOMCTB U rpagukoB (GyHKUUHA 0PUH PpelIeHUHU
ypPaBHeHMidi M  HepaBeHCTB. Meton wuHTerpaioB. HM3oOpaxkeHue Ha
KOOPJIMHATHOM IUIOCKOCTH MHOJKECTBA PELICHUW YPaBHEHUW U HEPABEHCTB C
IBYMsI IEPEMEHHBIMUA U UX CUCTEM.

[Mpuxkaagnsie 3a1a4u

[IpumeneHne MaTreMaTUYECKUX METONOB Il PELIEHUS COAEPKATEIBHBIX
3a/1a4 U3 Pa3IUYHBIX 00acTel HAYKU U MPAKTUKH.

HNuTepriperanus pe3yabraTa, y4eT peajJbHbIX OTPaHUUYCHUN.

IIpakTnyeckue 3aHATHS

Kopuu ypaBuenuii. PaBHocunbHOCTH ypaBHeHui. I[IpeoOpazoBanue
YpaBHEHUMU.

OcCHOBHBIE ITPUEMBI PELIEHUS YPaBHEHUH. Pelenne cucteM ypaBHEHNN.

Hcnonw3oBanue cBOMCTB U rpadukoB PYHKINMA 1JI pEIICHUS] ypaBHEHUN U
HEPABEHCTB.

OCHOBBI TPUTTOHOMETPUH
OcHOBHBIC TOHATHSA
®opmyisl npuBeneHUsA. DopMyIbl Cl10KeHUsL. POPMYIIbI YIABOCHUS.
@opmyIibl IOJIOBUHHOIO YIJIA.
IIpeoOpa3zoBaHus NPOCTEHIINX TPUTOHOMETPHUYECKHUX BhIPAaKEHU I
[IpeobGpa3zoBanre CyMMbl TPUTOHOMETPUYECKUX (QYHKLIUNA B IPOU3BEACHUE
U TPOU3BEACHUS B CyMMY. Buipaoicenue mpucoHomempuieckux (QyHKyui uepes
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MAaH2EHC NOJIOBUHHO20 APSyMeHmd.
Tpuronomerpuyeckue GyHKUUM.
OOpaTHbIe TPUTOHOMETPUYECKHEe PyHKIUM

TpuronomerpuyecKkue ypaBHeHUs U HEPaBEHCTBA

[Ipocrenmme TPUTOHOMETPUYECKUE YpaBHEHUS. Ilpocmeuwiue
MpPU2OHOMEMPUYECKUE HePABEHCMEA.

IIpakTHyeckue 3aHATHSA

PagukanbHbpli ME€TON M3MEPEHHS YTJIOB BPAIIEHUSA U CBA3b C I'PAAYCHOU
MEPOH.

OCHOBHBIE ~TPUTOHOMETPUYECKHE TOXKAECTBA, (HOPMYJBI  CIOXKEHUS,
YABOEHUSA, MpeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKUX  (PYHKUIUNA B
MPOU3BEICHUE, MPEOOpPa30BaHUE TPUTOHOMETPUUYECKUX (QYHKIHUI B CyMMy.
[Ipocrenmme TPUroHOMETPUYECKHUE YPABHEHHUS U HEPABEHCTBA.

OOpaTHbie TpUTOHOMETpHUUECKHUE (YHKIUMU: apKCUHYC, apKKOCHHYC,
ApPKTaHI'€HC.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IocnenoBareabnocTu. CrocoObl 3aaHUs U CBOMCTBA YHUCIOBBIX
nocienoBaTenbHocTed.  [lonamue o npedere  nocie008amenbHOCHU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCAe008aAMeNbHOCHIU.
CymMmupoBanue MOCJIEAOBATEIBHOCTEM. beckoneuno yOBIBaIOIIAs
reOMETPUYECKAs Mporpeccus U €€ cyMmma.

IIpousBoanas. [lonsitTue 0 NPOU3BOAHON (PYyHKIIHNH, €€ TE€OMETPUUECKUN U
¢uznyecknii cMmbIci.  YpaBHEHHE KacaTelbHOM K rpaduky (QyHKIUU.
[Ipon3BOgHBIE CYMMBI, Pa3HOCTH, MPOU3BENCHUA, 4acTHbIE. [Ipon3BOIHBIE
OCHOBHBIX  dJeMEHTapHbIX  GyHKUUN. [IpumMeHeHne  OpPoOU3BOAHOM K
uccinenoBaHuio (GyHKIUMNA U mocTpoeHuto rpadukoB. [Ipouzsoousvie obpamuou
@YHKYUU U KOMRO3UYUU DYHKYUU.

[Ipumepsl HUCTONIB30BaHUSA MPOWU3BOJHOW [JII HAXOXKIACHHS HAWUITYYIIETO
pelIeHusl B MPUKIAJAHBIX 3a7adax. Bropas mpous3BoJHAs, €€ T€OMETPUUYECKUN U
dbusnueckuii cmbicn. HaxoxaeHue CKOpocTH Ui TIporecca, 3aJaHHOTO
bopmyiioit u rpaduKoM.

IlepBooOpa3sHass u uHTerpaj. llpuMeHeHHe ONpeneneHHOro WHTErpaia
U HAaXOXJEHUs IUIOIIAAW KPUBOJMHEWHOM Tparnenuu. Popmyna HberoroHa-
Jleitonuna. [IpuMepsl mpuMeHeHus uHTerpaia B (PU3UKE U T€OMETPUHU.

IIpakTuyeckue 3aHATHSA

UucnoBasi MmociaeqoBaTEIbHOCTh, CIOCOOBI €€ 3aJaHusi, BBIUMUCICHUS
YJIEHOB IIOCJIeAOBAaTENbHOCTH. Ilpenen rmocienoBarenbHOCTH. becKOHEYHO
yOBIBaroIasi TeOMETpUYECKasi IPOTrPeCCHsl.

[IpousBoaHast: MEXaHUYECKUN U T€OMETPUUECKUN CMBICI IIPOU3BOIHON.

VYpaBHenune KkacatenbHOM B oOmem Bujae. I[lpaBuna u  opmynsl
mudepeHpoBaHus, Ta0JaUIa MOPOU3BOJHBIX  BJIEMEHTAPHBIX  (PYHKIIHIA.
UccnenoBanue GyHKIMU ¢ MOMOIIBIO Tpou3BoiHON. Haxoxaenrne HanbosbIero,
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HAaUMEHBIIIEro 3HAYEHUS U SKCTPEMAJIbHbBIX 3HAUCHUN (yHKIIUH.
Nurterpan u nepoodpasznas. Teopema Hrtorona- JleitOuuia. [lpumenenue
WHTErpayia K BBIYUCICHUIO (PU3MYECKUX BEJIMUUH U TUIONIACH.

I'EOMETPUA

IIpsimble U IVIOCKOCTH B IPOCTPAHCTBE.

B3auMHOe pacnionokeHue IByX NpsiMbIX B ITpocTpaHcTBe. [lapauienbHOCTh
npsaMor U IUIockocTH. [lapamnenbHOCTh MIOCKOCTEU. llepneHauKyIsspHOCTD
NPSAMOU Y TUIOCKOCTHU. IIepneHauKysip U HAKJIOHHAs. YTOJ MEXAY NPSIMOU U
IIOCKOCTBIO. JIByrpaHHbIN yroi. Yron MEXIY IIOCKOCTSIMH.
[TeprieHAUKYJISIPHOCTD JBYX ITIOCKOCTEN.

['eomeTpuueckue  npeoOpa3oBaHMsl  NPOCTPAHCTBA:  MapalieNbHbBINA
MEPEHOC, CHMMETPUSL OTHOCUTENBHO INTIOCKOCTH.

[lapannensHoe mNpoeKTUpOBaHUE. [l10U4adb OpMO20HANBLHOU NPOEKYUU.
N3o00paxenne npocTpaHCTBEHHBIX QUryp.

MHororpaHHuKu

Bepumunbl, pebpa, rpaHu MHOTOrpaHHHUKA. Pazsepmra. Mmuozozpanmnvie
yenvl. Boinykavie muococpannuku. Teopema Junepa.

IIpuszma. Ilpsamas wu  waknonnasa tupusma. IlpaBuibHas npusma.
[Napannenenunen. Ky6.

[Iupamupa. IlpaBunpHas nupamMmuga. Y ceueHHas nupamuaa. Terpasap.

Cummetpusi B KyOe, B apajuielienunesie, B Ipu3Me U Mupamuse.

Ceuenus ky0a, IPU3MbI U IUPAMUJIBIL.

[IpeacraBneHre O TNpaBUIBHBIX MHOTOTpaHHUKAaX (TeTpa’npe, KyoOe,
OKTa3ipe, AOJEKA3IPe U UKOCAIPE).

Tena U NOBePXHOCTH BpallleHUS

Hunuaap m KoHyc. YcedeHHbI KoHyc. OcHoBaHHE, BbICOTa, OOKOBas
MOBEPXHOCTh, OOpasyromias, pas3Beprka. OceBble CEUEeHHUs U CEYEHHS,
MapajuieaIbHbIE OCHOBAHUIO.

[ap u chepa, ux ceuenus. KacarenbHas miockocTh K cdepe.

N3mepenns B reoMmeTpuun

O6beM u ero uzmepenue. arterpansuas hopmyna oobema.

®opmynbel o0beMa KyOa, MPSMOYTOJIBHOTO Mapalijieienunea, MNpU3Mbl,

HWIAHAPA.

@®opmynsl  oO0bema mHpaMulibl U KoHyca. Dopmynbl  Iomagn
MOBEPXHOCTEN NUIMHpa U KoHyca. DopMyibl o0beMa 1apa v Iiomaau
chepsl.

[Togo6ue Ten. OTHOIIEHHWE TUIOINIAAEH MOBEPXHOCTEH U 0OBEMOB

MOAOOHBIX TeJ

KoopanHarbl 1 BEKTOPBI.

[IpsmMoyronbHast (nekapToBa) cHUCTEMa KOOPJAMHAT B IMPOCTPAHCTBE.
dopmyna pacCTOSTHUSA MEXAY JBYMsI TOUKaMU. Y paBHEHUE Cephl, MIIOCKOCTU U
MIPSIMOMN. BekTopel. Moayne BekTOpa.
PaBeHcTBO BekTOpOB. CllOKEHUE BEKTOPOB. Y MHOKEHUE BEKTOpa HA  YHUCIO.

12



Paznoxxenue BekTopa o HampaBJIEHUSIM.  YTOJ MEXAY JBYMs BEKTOPaAMHU.
ITpoeknusa BekTopa Ha ocb. KoopamHatel BekTopa. CKalsspHOE NPOU3BEIACHUE
BEKTOPOB.  lcmosb30BaHME  KOOPAMHAT M BEKTOPOB  IIPU  PELICHUHU
MaTEMaTUYECKUX U MPUKIIATHBIX 3a1a4.

IIpakTHyeckue 3aHATHS.

[Ipr3Haku B3aMMHOI'O PACIIOJIOKEHUS MPIMBIX. YTOJI MEKAY HNPSAMBIMH.
B3auMmHoe pacnoiiokeHne npsiMbIX U IUIOCKOCTEN. [IepneHauKyIsip 1 HaKJIOHHAs
B MOJIKOCTH. YTOJ MEXAY NPsSAMOM U IUIOCKOCTBIO. Teopembl O B3aMMHOM
PACIONOKEHUH MPSIMOU U THIOCKOCTU. Teopema 0 TpEX NEPIEHAUKYIAPAX.

[Ipr3Haku U CBOKWCTBA NMAPAJUIENBHBIX U NEPIEHIUKYIIAPHBIX TIOCKOCTEM.

PaccrostHue OT TOYKM O IUIOCKOCTH, OT TMPSIMOW 0 IUIOCKOCTH
,DACCTOSIHUE MEXIY IUIOCKOCTAMU ,MEXIY CKPELIUBAIOIIUMHUCA IPAMBIMU
,MEXKIY MPOU3BOJIbLHBIMU (PUTYpaMH B IPOCTPAHCTBE.

[TapannenbHOE NPOEKTUPOBAHUE U €r0 CBOMCTBA. TeopemMa O IUIOIIALU
OPTOTOHAJIBHOM  MPOEKLUWHM MHOIOYTOJIbHUKA. B3auMHOE  pacloJIOKEHUE
MPOCTPAHCTBEHHBIX (DUTYD.

Paznuunble Buabl MHOrorpaHHukoB. Wx wuzoOpaxenue. CeueHus,
pa3BepTKU MHOrOrpaHHuUKOB. [Dliomane moBepxHOCTH. Bumabsl cumMmerpuil B
npoctpancTBe. CUMMETpUsa TeJl BpalleHHs] U MHOTOIPAaHHHUKOB. Bpruucienwue
JI01aae 1 00bEMOB.

Bexkropsl. JlencTtBust ¢ BekTtopamu. JlekapToBa cHUCTEMa KOOPJIUHAT B
MIPOCTPAHCTBE.

VYpaBHeHHE OKpYKHOCTH, cdepbl, IUIOCKOCTH. PaccrosiHue Mexay
Toukamu. JleHWcTBUA € BEKTOpaMH, 3aJaHHbIMU KoopAuHaTaMu. CKaIsipHOE
MPOU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE TIPAMOM U IUIOCKOCTH.
Hcnonp30BaHne BEKTOPOB IIPU 10KA3ATENBCTBE TEOPEM CTEPEOMETPUH.

JIng BHEAyAUTOPHBIX 3aHATUNA CTYJAEHTaAM HapsAAy C PELICHUEM 3a1ad U
BBIIIOJIHEHUS ~ NPAKTUYECKUX  3aJaHUM  MOXXHO  HOPENJIOKUTH  TEMBI
UCCIIEIOBATENLCKUX M pedepaTUBHBIX padOT, B KOTOPHIX BMECTO Cepuid
OTHEIBbHBIX MEJKUX 3aJa4 W YIPAKXHEHUM NPEIJIararoTCsl CIOKETHBIE 3aJaHMUS,
TpeOyrolue JIUTEeIbHOU padoThl B paMKaX OJHOM MaTeMaTUYeCKOW CHUTyallHH.
OTU TeMbl MOTYT ObITh KaK WHIWBHUIYaJbHBIMHU 33JaHUSIMU, TaK U TPYNIIOBBIMU
IUJI1 COBMECTHOTO BBIITOJIHEHHUS UCCIIEA0BAHUS.

IIpumepHbIe TeMbl pedepaToB (10KIAT0B), HCCIEA0BATEIHCKUX NPOEKTOB
HETMpPEePBhIBHBIE JPOOHU.

MIPUMEHEHUE CIIOKHBIX MPOLEHTOB B 9KOHOMUYECKUX PACUYETAX.
[TapannenpHOE TPOESKTUPOBAHUE.

CpenHue 3HaYCHHE U UX MPUMEHECHHUE B CTATUCTHUKE.

BekTopHoe 3a1anne npsAMBbIX U INIOCKOCTEN B IIPOCTPAHCTBE.

CnoxeHue rapMOHUYECKUX KoJieOaHUi
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KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUA
BEPOSITHOCTEN
JieMeHTbl KOMOMHATOPUKH

OcHOBHbIE TIOHSATHA KOMOWHATOPWUKH. 3ajladyd Ha TMOJCYET YHucia
pa3MenieHui, epecTaHoBOK, coueTanuil. Pemenue 3a1a4 Ha nepeOop BapUaHTOB.
®opmyna Ounoma Hrerotona. CBoiicTBa OMHOMHHANIBHBIX KO3(POUIIMEHTOB.
Tpeyronbaux Ilackans.

JJIeMEeHThI TEOPUU BEPOSITHOCTEH.

CoObITHS, BEPOSITHOCTh COOBITUS, CIIOKEHUE U YMHOXKEHUE BEPOSITHOCTEH.
Ilonamue o nezagucumocmu cobvimuil. J{uckpemuas ciy4atinas 6eaudura, 3aKoH
ee pacnpedenenus. Yucnennvle Xapakmepucmuku OUCKPEMHOU CAY4atiHoU
geauyuHvl. Ilonsamue o 3aKkoHe OONLUWUX YUCE.

JJleMeHTbl MAaTEeMaTHYeCKOH CTATUCTUKM.

[IpencraBnenre AaHHBIX (TaOIUIIBI, TUArpaMMbl, rpadUKu), eeHepalbHas.
COBOKYNHOCMb, 6blOOpKA, cpedHee apugmemuyeckoe, meouana. llonarue o
3a0a4ax mamemamuyeckou cmamucmuxuy.

IIpakTuveckue 3aHATHS

Ucrtopust pa3BuTHsi KOMOMHATOPUKHU, TEOPUSI BEPOSITHOCTEW U CTATUCTUKU
U UX POJb B pa3IMUHBIX cepax YenoBedUecKOoW ku3HeaesTenbHocTU. [IpaBuna
KoMOuHaTOpuKu. PellieHre KOMOWHATOPHBIX 3a1ad. Pa3MelieHusi, coyeTaHusi u
nepectaHoBku. bunom Herotona u tpeyronbHuk [Tackans. [lpuknanssie 3agayu.

Knaccuueckoe omnpeneneHue BEpOSTHOCTH, CBOWMCTBA BEPOSITHOCTEH,
TeOpeMa O CyMME BEpOATHOCTEH. Bprumciienue BeposTHOCcTeW. I[IpuknanHbie
3agauu. [IpencraBineHne 4ncnoBbIX AaHHBIX. [[puknagHeie 3agaun.
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TEMATUYECKHWH ILUIAH YYEBHOI'O IPEAMETA

Bupa yueOHoi padoThI Koan4decTBO 4acoB
IIpo¢punau npodeccuoHaILHOTO
oOpa3zoBaHus
TEeXHUYEeCKHU
I 2. 3.

Homep AY)]I/ITO]JH])IC 3JaAaHATHUA. CO)]ep)KaHHe Cﬂeuﬂa.ﬂbHOCTb 23.02.03

TeMbI o0yueHus
BBenenue 2

1.1 Pa3zButue nmousTusa o yucie. 8

1.2 KopHu, crenenu u norapudmei. 16

1.3 OyHKIMU, CBOMCTBA UX U TpaduUKH. 20

1.4 | YpaBHeHHUs], HEPABEHCTBA U UX 26
CHCTEMBI.

21 OCHOBHBIE TIOHATHUS U (OPMYJIbI 14
TPUTOHOMETPUU

2 2. | TpuronomeTpuueckne GyHKIMHU U UX 10
rpaduku.

72 3. | TpuronomeTpuueckue ypaBHEHUS U 9

’ HEpaBEHCTBA.

3.1. | [locinenoBaTeibHOCTH 6

3.2. | lIpousBoaHas u €€ NPUIOKEHUS 24

3.3 IlepBooOpa3Hast u HUHTETpaa 22

4.1. | IIpsgaMbIe 1 IIIOCKOCTH B 24
MPOCTPAHCTBE.

4.2 ['eomeTpuyeckue tena. 18

4.3 HN3Mepennss B TEOMETPUH. 16

4.4. | KoopauHaTel U BEKTOPHI. 24

5.1. | DnemMeHThl KOMOUHATOPUKHU. 8

5.2, | DIEeMEHTH TEOPUH BEPOATHOCTEH U 7
MaTEMAaTHYE€CKOM CTATUCTUKH.

Hroro 254

BHueaynutopHas camocTosiTenbHas padora. 145

Bcero 399

[IpomexyTouHas aTrecTtanus B opMe IK3aMeHa BO 2-0M ceMecTpe
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TEMATHUYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu coaepkaHusi oOIIeoOpa3zoBaTeNbHOrO y4yeOHoro mnpenmera «Marematuka» B mpeaenax ocBoeHus I[IIICC3 mo

CIICIMAJIbHOCTH:

23.02.03 Texnuueckoe obcnyscusanue u peMoHm a8mMoMoOOUNbHO20 MpaHcnopma Ha 0a3e OCHOBHOTO OOIIEro

00pa3oBaHus C MOJYYEHUEM CPEIHEro oOIero oopa3oBaHUsl MaKCUMallbHas y4deOHas Harpys3ka oOywarouiuxcs cocrasiser 399 gacos. U3

HUX ayJuTOpHas (00s3aTeNbHAas) HArpy3Ka oOyYaroluxcs, BKIIOYasi MPaKTUYECKUe 3aHATHs - 254 yaca; BHeayIUTOpHAsE CaMOCTOSITEIbHAS

pabota cTyieHTOB — 145 yacos.

Coneprxanue yueOHOTO MaTepuaa, [Inanupyemsie
XapakTepucTruKka OCHOBHBIX BUJIOB
No 11/t nabopaTopHbIe, MPaKTUIECKHE PaOOTHI, O6nbewm, JCATCIbHOCTH (110 pasacam pe3ynbTaThl DopMbI U METOABI
CaMOCTOSITENIbHBIE pa0OThI 00YJAIOIINXCS, 9 (mpenMeTHbIE 3HAHMUS, KOHTPOJIA
. coJiep KaHusl yueOHOTro MpeMeTa)
VHJUBHUIyaIbHBIN POEKT MpeMETHBIE YMEHUS)
1 2 3 4 5 6
Pasnea 1 Auaredpa 118
Tema 1.1. 16 -
PasBurtne Coaepsxkanue yueOHOro MaTepuaja I13_1
MOHATHSA O Teopus 6 cpopMHpPOBAHHOCTDH
qmcie. Ponp MareMaTuku B HayKe, TEXHUKE, 2 IPEICTaBICHUN O VYerHbIT onpoc
HKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJOTUSIX U O3HakoMJIEHUE C POJIbI0O MATEMATHUKN | MAaTEMAaTUKE KaK 4YacTu
NPaKTHYECKOM nestensHocTH. Llenu u 3amaun B HayKe, TEXHUKE, 9KOHOMUKE, MHPOBOW KYJIBTYPBI U YcerHbIN onpoc
U3y4EHHs] MaTEMATUKHU [IPU OCBOEHHH WH(OPMAIIMOHHBIX TEXHOJOTUSIX U MEeCTe MaTeMaTHKU B
npodeccuit u cnenmansHocted CITO. MPAKTUYECKOU IEATEIBHOCTH. COBPEMEHHOM
I,Heﬂble Y PallMOHAJIBHBIEC YHCIIA. 2 O3HaKOMIIEHHE C LEISIMU U 3a1a4aMu LMUBUJIN3AaLIUN
2. KommiekcHble uncia. AnreGpandeckas 2 M3Y4YCHUS MATCMATHKH 1pu ocBoeHun | 113-2 YCTHBII 0mpoc
(bopMa KOMIIIIEKCHOTO UnCIa. npocdeccuit CI1O u cnenmansHoCTEH copMupoBaHHOCTH
CIIO; IPEJCTAaBICHUN O IIpoBepka oTueta
IIpakTHYeckne 3aHATHS 4 MaTEeMaTH4EeCKUX M0 PAKTUYECKU
1.Jle¥icTBHS HAJ KOMIUIEKCHBIMHA YHCJIAMH B 2 MOHATHAX KaK pabotam.
anreOpandeckoil popme BKHEHIINX IIpoBepka oTuera
2.JlelicTBUS HAJ KOMIUIEKCHBIMU YHCIIAMU B 2 MaTeMaTUICCKUX 10 IPAKTUYECKH
MOJIENSX, pabotam.
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TPUTOHOMETPHUYECKOU (hopMe.

IIO3BOJIAOIINX
OIMMCBIBATH U U3YYATh

CamocTosiTesibHAs padoTa 00y4aKIIHUXCS 6 pasHbIE MPOLIECCH U
= siBJieHus]; noHuManue | [IpoBepka
1 CocTaBUTh KOHCIEKT 1O Teme: «JlelcTBus ¢ 2
8 5 BO3MOKHOCTH KOHCIIEKTOB
npuOIMKEHHBIMU YnCIaMu 0e3 yuéra
. AKCMOMAaTHYECKOTO
HOTPEUTHOCTEH».
HOCTPOCHHS
2.KomrutekcHble yncna. Anredpanyeckast 2
MaTeMaTHYECKUX
dopma komIuiekcHoro ymcina. Mzobpaxkenue Teopuii
KOMILIEKCHBIX YHCEJ — COCTABUTH KOHCIIEKT. P
3 CocTaBUTbh KOHCIEKT I10 TEME: 2
«Tpuronomerpuueckasi popmMa KOMILIEKCHOT'O 3-2
YHCIIay 3amuTa npoeKTa
7 - copMHPOBAHHOCTH
HAWBUAYAJIbHBIA MPOEKT. o
0 AUBHRY poe IpEeCTaBICHUN O
pUMEHEHHE  KOMIUIEKCHBIX  YHCENl  IpH MATEMATHYCCKIX
U3yYEHUH JIEKTPOTEXHUKH. HOHSTHSIX KAK
BAKHEUIINX
MaTeMaTHYECKUX
MOJIETISX,
MO3BOJISIOIINX
OTKCHIBATh U U3YyYaTh
pa3HbIe IPOLECCH U
SIBIICHUS; TOHUMaHUe
BO3MOKHOCTH
AKCMOMAaTHYECKOTO
HOCTPOCHHS
MaTeMaTHIECKUX
TEOPHH.
Tema 1.2. 24
Teopus 6
1. KopHu HaTypajdbHON CTENEHH U3 YMCla U UX 2 113-2- . [logroroBka
CBOMCTBA -O3HaKOMIIEHHE C TIOHSATHEM copMHpPOBAHHOCTD [pe3eHTaluu
2.Jlorapu¢m uymcna. CsoiicTBa norapudmos. 2 KOPHS N-Ol CTEIIEHH, CBOMCTBAMU IPEJCTAaBICHUN O IHoxroroska
OcHOBHOE JIOTapUPMHUECKOE TOKIAECTBO. pazuKaioB U MpaBUJIaMHU CPaBHEHUS MaTeMaTHYECKUX Ipe3CHTAIIH
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3. [IpeoOpaszoBanue BBIPOKEHUN c 2
JorapupmMamH.

IIpakTHYeckHe 3aHATHH 10
1.CreneHp ¢ palMOHAJIBHBIMHU I10Ka3aTEJsIMHU, 2
ux cBoicTBa. CreneHu C AEHCTBUTEIBHBIMU
NIOKA3aTEISIMHU.

2. JlecaTuyHblE W HATypalbHbIE JIOTAPU(MBL 2
IIepexox kK HOBOMY OCHOBAHHUIO.

3.IIpeoOpa3oBanue BEIPAKEHUMN, COACPIKAIINX 2
KOpPHH.

4. IIpeobpa3oBaHue BHIPAKEHHA, COAECPIKAIIIIX 2
CTEIEHHU.

5. JlorapudmMupoBanue U NOTEHIUPOBAHHUE 2
CamocrosiTesibHasi padoTa 00y4arumuxcs 8
[IpeoOpazoBanne MOKa3aTENbHBIX BBIPAKECHUN 2
— peumeHue 3adad [0 HHIUBUIYaJIbHBIM
KapTOYKaM.

Jlorapupmbsl B My3bIKE —  TIOATOTOBKa 2
coo0meHHs

Jlorapupmbsl B mpupone — TOATOTOBKA 2
coo0meHus

Jlorapupmbl B TEXHHKE — HOJArOTOBKA 2
coo0meHus

HNuauBuayanbHbIA NPOEKT:
«MaTeMaTuKH ¥ UX OTKPBITHUS B rofbl Benukoi
OTeuyecTBEHHOI BOMHBI»

KOPHE;
-dopmynrpoBaHue ONPENEICHUS U
CBOMCTB KOPHEW; BBIYUCIICHUE U
CpPaBHEHME KOPHEM, BBIIIOJHEHHE
NPUKHUIKY 3HAYEHUS! KOPHSL.
-.IIpeoOpa3oBaHue YUCIOBBIX U
OYKBEHHBIX BBIPAKEHHNA, COAEPIKAIIINX
panuKaibl.

-BeInosIHEHKE pacyeToB 110
dopmynam, coaepiKaluM paJuKabl,
OCYIIECTBIISISI HEOOXOIUMBIE
MIOJICTAHOBKH U

MMOHATHUIX KaK
BaYKHEHUIITUX
MaTeMaTUICCKUX
MOJICIISIX,
ITO3BOJISIONINX
OMUCHIBATh U U3yYaTh
pa3HbIe MPOIIECCHI U
SIBIICHUS; IIOHUMAaHHUE
BO3MOXXHOCTH
aKCHOMAaTHYECKOT'O
MOCTPOEHUS
MaTeMaTUICCKHUX
TEOPUH.

- IIY1- Baagenne
METOJaMU
JIoKa3aTeIbCTBA U
aNropuTMaMu
pelieHus, yMeHue ux
MPUMEHATb, IPOBOJIUTH
JIOKa3aTeIbHBIC
paccyXJIeHusl B XOJe
peuieHus 3aaay.
-copMHUPOBAHHOCTH
MPEACTABIHUI O
croco0ax OImMCaHus
SIBJICHUN PEAIBHOTO
MHUpa Ha
MaTeMaTUICCKOM
SI3BIKE;

-11Y4-
HCIIOJIL30BAHUE
TOTOBBIX
KOMITbIOTEPHBIX
porpamMm Jiist MouckKa

IIcbMeHHBIN
KOHTPOJIb

ITuceMeHHbBIHM
KOHTPOJIb
ITonroroska
Mpe3eHTalUN
Ortuer o
BBITIOJTHEHU U
MPaKTUYECKUX
pabor.
ITonroroska
Mpe3eHTalUN
ITonroroska
co0O0IIeHu

IIpoBepka
KOHCIIEKTOB.

3amuTa mpoeKTa.
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PCUICHUA 3aaa1H.

Tema 1.3. 26
DyHKIHH, Coaeprxanue yueOHOro MaTepuaJa.
CBOMCTBA UX H
rpa¢guku.
Teopus 4
1. ®ynkuuu. OO0macte omnpeneicHus U 2 - I13 3 -Bnagenne
MHOXKECTBO 3HadeHWil, rpaduk (QyHKIUU; - O3HaKOMJIEHHE C TIOHATHEM YMEHHEM .
CHocoO0bI 3a7jaHus (PYHKIIHH. [EpEMEHHOM, pUMepamil XapaKTepHU30BAaTh YcTHbI onpoc
2.CBoiicTBa (yHKIMN: MOHOTOHHOCTb, 2 3aOBHCHMOCTeH MEXKIy NCPEMCHHBIMH. | openenune QpyHKIMi, -
YETHOCTb HEYETHOCTh, OTPAHUYEHHOCTbD, - 3HAKOMIICHHC € OlIPC/ICICHICM HCIIOJIb30BaHUC v .
epuoaANYHOCTh. IIpoMexyTKkH BO3pacTaHus U q%HKHHH’ (bopMymIpoBanKe ero. TOJTyYEeHHBIX 3HAHHUH CTHBI OTIpOC
yObIBaHUsI, HAaNOOJIbIIIee 1 HAUMEHBIIICE - Haxoxnienme obnactn . UL OTIMCAaHUs U
al s
3HAa4YeHHUs, TOUKH dKCTpeMyMa. ['padudeckas PACCYMACHHUIAM HEKOTOPEIX CBOHCTE aHalln3a pealbHbIX
JIMHCUHOU U KBaAPAaTUIHOU (bYHKL[I/II/I, v
WHTEpIIpETaLHs. 3aBUCHUMOCTCHU.
T —— 16 IMPOBCACHUC UCCIICAOBAHUA H3 1
p oTpeieNieHUs] U 00JIaCTH 3HAYCHHIA @
- c¢()opMHPOBAHHOCTH
1.Haxoxxnenue Hynei GyHKIMH U bynxmm P = IT Ka
- O3HaKOMJIEHHE C TIOHATHEM MpCACTABICHUI O POBEP
IPOMEKYTKOB 3HAKOIIOCTOSHCTBA.
> 06 - > rpaduKa, onpeeneHue croco0ax ONMCaHHs oT4eTa 0
g o v
..O6parnbie QpyHkun. O 11aCTh OTpeeIeHHA HPHHAIEKHOCTH TOUKH rpaduK SIBJICHUI PEaTbHOro PaKTUYECKOM
U 0051acTh 3HaYCHHsI 00paTHON (QDyHKIHH o p y Mupa Ha pabote
. YHKITHH. o
Fpa(bmf oOparHoii q’YIjKHI:IH- _ - Onpenenene 1o Gopmyse MaTeMaTH4EeCKOM JIIuceMeHHbII
3..CpoiicTBa JUHEUHOM, KBaIpaTUYHOM, N Y SI3BIKE KOHTPOJIb
KyCOUHO-TMHEHHOM W JPOOHO-TMHEHHOM TPOCTCHIICH 3aBUCHMOCTH, BHA cC ny4 IIposepka
byHKINN. rpaguxa. rpadu4ecKux
- Beipaxenue no ¢opmyie oaHOM HCIOJIL30BaHHE 6
. abot
= MIEPEMEHHON 4 Tue. TFOTOBBIX P :
4.Crenennas ¢ynxkius. CBoicTBa ee U rpaduK. 2 PEMCHIIOH Hepes JpyTHe. JIncpMeHHbII
-N3y4yenune nousaTHs 06paTHOiM KOMIIBIOTCPHBIX
= KOHTPOJIb
5.ITokazarenbHas ¢pynkuus. CBoiicTBa ee u 2 (yHKIHH, ONpE/CICHHE BUA U TpOTpaMM JUTA HoHcka P

rpaduk.

noctpoeHue rpapuka ooOpaTHOM

pelLIeHus 3a1a4.
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6.Jlorapudmuueckas GpyHnkius. CBOHCTBa ee U 2 (byHKLINHN, HAXO0XKIEHUE €€ 00JIaCTH [IpoBepka
rpaguk. oTpesiesIeHUs] U 00J1acTH 3HAYEHUS - IIY1- Baagenne rpadu4ecKux
7.I0pocteiimme npeoOpa3oBaHus TpadHKOB. 2 - O3HaKOMJIEHHUE C MOHSATUEM METOIaMHU pabor.
[TapannenpHbIi IIEPEHOC, CUMMETPUS CIOXHOU (PyHKIINH. JI0KA3aTeNbCTBA U
OTHOCHUTENIBHO OCEW KOOpIMHAT U CUMMETpUs - Boruncnenre 3Ha49eHuii pyHKIUM 110 | aIropuTMaMu pelleHHs,
OTHOCHUTEJIBHO Hayajla KOOpJAUHAT, CUMMETPHUSI 3HAUEHUIO apryMEHTA. YMEHHUE UX IIPUMEHATH, | MareMaTuuecku
OTHOCHUTEJIBHO MPSMOHN Y = X. PACTSKEHHUE U - Onpenenenue TOUKU Ha rpaduUKe M0 | NPOBOAUTE W TUKTaHT
C)KaTHe BJOJIb OCEH KOOpJMHAT. ee KOOpAMHATaM U Hao0OPOT. JIOKa3aTeIIbHBIC
8.IToctpoeHue rpadukoB QYHKIHA. 2 - Ucnonb3oBanue CBOUCTB PyHKIMU | pacCyKJIEHUS B XOJIE ITposepka
JUISl CPAaBHEHUS 3HAYEHUM CTEIIEHEW U pelieHus 3a1a9 rpaduueckux
J0rapugmoB. pabor.
- [loctpoenue rpadukoB CTEIIEHHBIX U IIposepka
JorapupMUUEcKuX (HyHKIUH. oTyeTa 0
O3HaKoOMJIEHHE C TPUMEpaMu IPAKTUYECKON
(YHKINOHATIBHBIX 3aBUCUMOCTEH B pabote
CamocTosiTesibHAs padoTa 00y4aKIIHUXCS 6 peanbHBIX IIPOLECCAX U3 CMEKHBIX
JUCLUIUINH.
1. Obparuble yHKIMK U UX Tpaguin — 2 - O3HaKOMJIEHHUE C I0Ka3aTeIbHBIMU
COCTABUTH KOHCHICKT. paccy X AeHUSIMU HEKOTOPBHIX CBOMCTB
2. Apudmernyeckue  omepaluu  Haj 2 JIMHEHHOM ¥ KBaJpaTHIHON (QYHKIIUM.
byHKIMAMEU — HOJTOTOBUTH [IpoBepka
cooO1ieHue. KOHCIIEKTOB.
3. @OyHKUMOHAIbHBIE  3aBUCHUMOCTH B 2
peaIbHBIX IIpolLeccax M SIBICHUAX —
HOJTrOTOBUTH COOOIIIEHHE.
NuauBuayaabHbId NPOEKT. _ 3amuTa npoekTa
Tema 1.4 38 O3HaKOMJICHHE C TIPOCTEHIIUMU I1Y?2 -Bnanenue IToaroroska
YpaBHeHus, Conepxanue ¥le61{0r0 MarepuaJjia. y CBEJCHUSAMH O KOPHAX CTAHIAPTHHIMH MpE3EHTalU
HepaBeHCTBA eopust i
" I/II)X 1.IlokazarenbHbIE ypaBIl{)eHI/IH U UX pelieHue 2 AMrCOPAITIECKILK Y ABHEHHE, | [TPHCMAMIT PELLICHIA
CHOTEMBL MOHATHAMH MCCICIOBAHMS YPABHCHUN | paripoHaIbHBIX U TMoaroToska
2. Jlorapudpmudeckne  ypaBHEHUS H  HX 2 Y CUCTEM ypPaBHECHUM. MPPALHOHATBHBIX, Ipe3eHTaLHH

pelIeHuE.
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IIpakTHYeckHe 3aHATHS.

22

1. Anrebpanueckue YPaBHEHUS. Kopenb 2
areOpanyeckoro ypaBHeHHUS.

PaBHOCWIIBHOCTL ypaBHEHUN, HEPAaBEHCTB W
CUCTEM.

2. Pemenue JMHEHHBIX W KBAJAPATHBIX
YPAaBHEHHUH. . 2
3. TI'paduueckoe  pemieHne  ypaBHEHUIA, 2
HEPABEHCTB M CUCTEM.

4.Pemenne anreOpanuecKux ypaBHEHHH C 2
IIPUMEHEHHUEM BCEX NIPUEMOB.

5.Pemienue JIMHEWHBIX U HEJIMHEWHBIX CUCTEM 2
YPaBHEHUU

6.JIunerinnie HEpPaBEHCTBA c OJTHOH 2
nepeMeHHON. CUCTEMBI JIMHEWHBIX HEPABEHCTB.

7. Pemenue HEPaBEHCTB METOA0M 2
IIPOMEXKYTKOB.

8.MpparinoHaiibHble YpaBHEHUSI U UX PEILIECHHUE. 2
9. IlokazarenbHble ypaBHEHUS U UX PELIEHUE. . 2
10. Jlorapudmuueckue ypaBHEHHS M UX 2
pelieHue

11. Pewenne [IOKAa3aTeJIbHBIX 51 2

Jorapu(pMUUECKUX HEPABEHCTB.

- I3yuenue Teopun paBHOCUIBHOCTU
YPAaBHEHUN U €€ IPUMEHEHUE.
IToBTOpEHUE 3anKcu penieHus
CTaH/AapPTHBIX YpaBHEHUI, IPUEMOB
npeoOpa3oBaHus ypaBHEHUH IS
CBEJICHMSI K CTaHIaPTHOMY
YPaBHEHHUIO.

- Penienune panyoHanbHbIX,
VPPALMOHAIIbHBIX, [I0KA3aTEIbHbIX U
Jorapu(pMUUECKUX YpaBHEHHUN U
CUCTEM.

- Ucnonb30Banue CBOMCTB U
rpauKoB QYHKUUH [T peLICHHS
YPaBHEHMI.

- [IoBTOpEHNE OCHOBHBIX IPUEMOB
peLIeHUs] CUCTEM.

- Pemenue ypaBHenui ¢
IPUMEHEHUEM BCEX NTPUEMOB
(pa3no>keHust Ha MHOKUTEIH,
BBEJ/ICHUE HOBBIX HEU3BECTHBIX,

NIOJICTAaHOBKH, IPah)uIeCcKOro METO/1a).

- Pemienue cucreM ypaBHeHuU ¢
IIPUMEHEHHUEM Pa3JINYHBIX METOOB.
- O3HaKOMIIEHHUE C OOIIMMU
BOIIPOCAMMU PELICHUS HEPABEHCTB U
UCIIOJIb30BAHUE CBOMCTB T'pauKOB
(GYHKUINY TpU pelIeHuN HEPABEHCTB.
- Perienue HepaBeHCTB U cucteM
HEPaBEHCTB C IPUMECHEHUEM

NOKa3aTeIbHbIX,
CTETICHHBIX U
JorapupMUUECKUX
YPaBHEHUU

- 11Y4

HCIIOJIb30BaHUE
T'OTOBBIX
KOMITIBIOTCPHBIX

IIporpamMM, B TOM 4HCIIE

Y JUIS TIOUCKA ITyTH
pelIeHus u

WJUTFOCTPALIMY PELIEHUS

YPaBHEHUH U
HEPaBEHCTB..

ITY2-Baanenue

CTaHAapTHBIMU

IIpoBepka oTyera
10 TIPAKTUYECKON
pabote

IIcbMeHHBIN
KOHTPOJIb

IIcbMeHHBIN
KOHTPOJIb

IIcbMeHHBIN
KOHTPOJIb

IIcbMeHHBIN
KOHTPOJIb

IIpoBepka oTyera
10 TIPAKTUYECKOMN
pabote

IIcbMeHHBIN
KOHTPOJIb

IIcbMeHHBIN
KOHTPOJIb

IIcbMeHHBIN
KOHTPOJIb

IloaroroBka
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pa3IMYHBIX CIIOCOOOB.

- [IpumeneHne MaTeMaTHYECKUX
METOOB JJISl PEIICHUS
COZIepIKATEIbHBIX 3a/1a4 U3 Pa3INnIHBIX
o0nacTeil HayKH U MPAKTUKH.

[IpUEMaMHU pEeLICHUS
palrOHAIbHBIX U
UPPALMOHAIIBHBIX,
[I0Ka3aTeIIbHBIX,
CTEIIEHHBIX U

IIPE3EHTALUN
IIpoBepka oTuera

10 TIPAKTUYECKON
pabore.

CaMmocTosiTebHas pa6oTa 00y4aromuxcs 12 WHTepnpeTupoBanue pe3yiabTaToB ¢ JorapupMHUUECKUX
Y4ETOM peabHbIX OIPaHUYEHUH. YpaBHEHMI
1.CocTaBUTh KOHCIIEKT MO Te€ME: «YpaBHEHHUS, 2
CoZlepKallie  MEPEMEHHYI0  IMOJ  3HAKOM - I1Y4-
MOTYJISD HCIOJIb30BAHHE
2. Pemenne anreOpandeckux ypaBHEHHHA C FOTOBBIX
OPUMEHEHUEM  DPA3JIMYHBIX  METOJOB - 2 KOMIIBIOTEPHBIX
HOJTrOTOBUTH COOOIIIEHHE. IPOrpaMM, B TOM HHCIIE
3.Pemenne  MppanMoOHAIBHBIX ABHEHUU 2 Tposepka
ppanuo YpaBHC Y IS TIOMCKA IIyTHU -
pa3Iu4YHBIMU METOJJlaMU — TIOATOTOBHTH peleHus u
coobmerme. HJUTIOCTPALMH PCIICHUS
YPaBHEHUU U
HEPABEHCTB.
4.PemmieHne  MOKa3aTENbHBIX  YpaBHEHMMU 2
pa3sIMYHBIMH ~ METOJaMH —  IOATOTOBUTH
coo0IIeHHE.
5.Pemienrie  0rapudMUYECKUX  YpaBHEHHI 2 3amuTa npoexTa
pa3sIMYHBIMH ~ METOJaMH —  IOATOTOBUTH
coo0IeHHE.
6.ITonrotoBUT  COOOLICHWE  HAa  TEMY: 2
«Hccnenosanue peuieHui CUCTEM
YPaBHEHHUID)
HNuauBuayanbHbIH MPOEKT. -
Pa3nen 2 Tpuronomerpus. 54
Tema 2.1. 24 - 3yueHue paiuaHHOTO METOIA 113 3-Baanenne
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OcHoBHBIE
TOHATHSA H
opmyJinl
TPUTOHOMETP
70

Conep:xaHue y4eOHOro MaTepuaJa.

IIpakTHYeckHe 3aHATHH 14
1 TI'pagycHas wu paauaHHas Mepa yIuia. 2
BpamarensHoe JIBIDKCHUE.
Tpuronomerpuyeckue (QyHKIUH YHUCIOBOTO
aprymeHra.

M3MEPEHUS YIJIOB BpAILlEHUs U X
CBSI3U C I'PalyCHOU MEpOH.

- 300pakenue yrioB BpalieHus Ha
OKpPY’KHOCTH, COOTHECEHUE BEJIMUNHBI
yTJla C €r0 PacloI0KEHUEM.

- ®opMynMpoBaHUE OIPENEICHUN
TPUTOHOMETPUUYECKUX (YHKIUN I
YTJIOB IOBOPOTA U OCTPBIX YIJIOB
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U
00BSICHEHUE UX B3aUMOCBSI3H.

- [IpumeHeHne OCHOBHBIX
TPUTOHOMETPUUECKUX TOXKAECCTB IS
BBIYMCIICHUS 3HAUEHUI
TPUTOHOMETPHUUYECKUX (DYHKIMN 1O
OJIHOU U3 HUX.

- 3ydyeHnue 0CHOBHBIX (OpMYIT
TPUTOHOMETPHHU: (POPMYJT CIIOKEHHUS,
yZBOCHHUS, IPe0Opa30BaHUE CyMMBbI
TPUTOHOMETPHUUYECKUX (DYHKIHN B
IIPOU3BE/ICHNE U IPOU3BEICHMS B
CYMMY U IPUMEHEHUE Npu
BBIYHCIICHUH 3HAUYEHUs
TPUTOHOMETPUUECKOT O BBIPAKEHUS U
YIPOILEHHUS €TO.

- O3HaKOMJIEHHE CO CBOICTBAaMU
CUMMETPHUH TOUYEK HA EAUHUYHON
OKpPYKHOCTHU Y IIPUMEHEHUE UX JJIs
BbIBOJA (POPMYJI IPUBEACHUSI.

YMEHUEM
XapaKTepU30BaTh
noseaeHue QyHKINH, -
HCIOJIb30BAHHE
IIOJIyYCHHBIX 3HAHUI
JUIS OIIUCAaHMSI U
aHaJIM3a peabHbIX
3aBUCUMOCTEN.

31
copMHPOBAHHOCTH
MPEACTABICHUN O
croco0ax ONMCaHHs
SIBJICHUHN PEAIBHOTO
MHUpa Ha
MaTeMaTH4YEeCKOM
SI3bIKE.

- 1Y 4-
HCNO0JIb30BAHNE
TOTOBBIX
KOMITbIOTEPHBIX
nporpamMm Jist oucka
pelieHus 3aaa4

VYerHbII onpoc
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2.0OCHOBHBIE TPUTOHOMETPUYECKHUE IIpoBepka
TOXKIECTBA. 2 oT4eTa I10
DopMyIIbl IPUBEACHUS. MPAKTUYECKOU
3. @opmyibl cnoxkeHus. PopMyIibl yIBOCHHUSL. 2 pabote
4.IlpeobpazoBanue CyMMBI 2 [IucemenHbII
TPUTOHOMETPUUECKHUX byHKIMI B KOHTPOJIb
MIPOU3BEICHHUE. [IuceMenHbII
5.IIpeobpa3zoBanue MIPOU3BEICHUS 2 KOHTPOJIb
TPUTOHOMETPHUYECKUX (DYHKIUN B CyMMY. IIncemenHsbIi

KOHTPOJIb
6IIpeobpasoBanue TPUTOHOMETPHUUYECKHIX 2
BBIDAKEHUII € MCIONb30BAaHUEM OCHOBHBIX
TOXIACCTB U q)OpMy.H MMPUBCACHUA. HpOBepKa
7.IIpeobpazoBanue TPUTOHOMETPUUYECKHX oraerano
BBIPQKCHUI C TOMOIIBIO OCHOBHBIX (OPMYI 2 TpaKTHHCCkOn
TPUTOHOMETPHH. pabore
CamocrosiTesibHast padoTa 00y4aromerocs. 10 Tectuposanue
1.IMonroroButs pedepar Ha Temy: «Mcropus 2 ITposepka
Pa3BUTHSI U CTAHOBJICHUSI TPUTOHOMETPUINY. cooOmuieHunit
2.@opMysbl  CIIOKEHHS U JBOMHOTIO 2 113 3-Baaxenue IpoBepka
apryMeHTa- COCTaBUTb KOHCIIEKT. yMEHHEM cooOuieHuit

XapaKTepU30BaTh
noBejaeHue QyHKINH, -

3.®opmylibl MOJIOBUHHOTO YyIJIa — COCTABUTH 2 HCIIOJIB30BAHNC-

KOHCIICKT.

IIOJIYYEHHBIX 3HAHUI
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4.IIpeobpazoBanue CYMMBI JUIS OIIUCAHMS U

TPUTOHOMETPUUECKHUX byHKUIMI B aHaJIM3a peanbHbIX

IPOU3BEACHNE M TNPOU3BEIACHUS B CyMMYy — 3aBUCUMOCTEN.

HOATOTOBUTH COOOLIECHUE.

5.BbIpa)keHre TPUTOHOMETPHUECKUX (YHKIMN

4yepe3 TAHI€HC MOJOBUHHOIO yIja — COCTaBUTh

KOHCIIEKT.

NuauBuayadbHBIA NPOEKT. 3amura npoeKTa
Tema 2.2. 12
Tpuronomerp | CoaepxaHue yueOHOro MaTepuaJa. - 11Y4-
HYeCKHe Teopust O3HaKOMJIEHHE C MIOHATHEM OOPATHBIX | yemosIh30BARME
$ynxunn u 1.06patHble TPUrOHOMETPHYECKHE DYHKIIUM K TPUTOHOMETPHHECCKUX q’XHKHHH- TOTOBBIX Yernbiit onpoc.
ux rpagukm. | rpadKL. - N3yuenue omnpeneneHuil apkcunyca, KOMITBIOTEPHbIX

IIpakTHYecKHe 3aHATHA

1.I'paduku u cBoiicTBa PyHKUIUI

apKKOCHHYCA, apKTaHIeHCa,
apKKOTaHIeHca Yuca,
dbopmynupoBaHue UX, U300pakeHNE

IIporpamM Jyis IOUcKa
peleHus 3aaa4

y =sin X, y =cos X = [Moctpoenue
— — Ha €IUHUYHOU OKPY>KHOCTH.
2.I'paduku u cBoiicTBa GyHKIUN I13 3-pnanenne rpaduxoB
y=tgXx, y=ctgx YMEHUEM [Toctpoenue
34TIpeobpa3zoBanue rpapuKoB XapaKTepu3oBarh rpadukos
TPUTOHOMETPUYECKUX (DYHKIIUIA. nosenenue Gynxumi, - | Iposepka
2 6 HUCIIOJIB30BaHHUC OTYETOB 110
. Brruucnenue § 00paTHBIX MOy YEHHBIX 3HAHMIA HpaKTHHECKOi
TPUTOHOMETPUUYECKHUX (PYHKLIUH. P ——
pabore.
aHaJn3a peaybHbIX
3aBUCUMOCTEN ITpoBepka
OTYETOB IO
[IPaKTUYECKON
pabore.
CamocrosiTesibHasi paboTa 00y4aroumuxcs ITposepka
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1. Tloctpoenue rpadukoB CHHycCa U KOCHHYCa 2 COOOMICHHIL..
Ha Qopmare A4.
NuauBuayanbHbIH NPOEKT. -
Tema 2.3. 11
Tpuronomerp | Coaep:xanue yueOHOro Mmarepuasa.
HyecHe Teopus 2 YcTHbIM onpoc.
YPaBHEHMS U
HEpPaBeHCTBA.
IIpocreiimue TPUTOHOMETPUYECKUE 2
yYpaBHEHHS U UX PEUICHHUE MaremaTHuecKu
U OUKTaHT
IIpakTHYecKue 3aHATHS. 7
1.Pemienne TpUrOHOMETPUUECKUX YpaBHEHUM 2
METOZOM CBEICHMs K KBajpaTHOMy. Pemenue IIncemenHsbIi
TPUTOHOMETPUYECKHX YPaBHEHUH METOJIOM KOHTPOJIb
pa3N0KEHUsI HA MHOXKUTEIIH. - Pemenne no gopmynam u ITY2-Baanenune .
2. PerieHue TPUTOHOMETPUYCCKUX TpUTOHOMETPHHECCKOMY KPYTY CTaHJApTHBIMU IIncemenHsbIi
YPaBHEHHMIA C UCIIONIb30BaHKEM (HOPMYIT 2 MPOCTEHIINX TPUrOHOMCTPIICCKUX IpUeMaMy peleHus KOHTPOIIb
TPUTOHOMETPHH. YPaBHCHHH. palOHAIBHBIX U IInceMeHHBIN
- [Ipumenenue oOLUMX METOI0B MPPALMOHATBHBIX, KOHTPOJIb
3. Pemienue OJHOPOIHBIX 2 pemeimﬁ ypa'BHeHI’H\;I ( HNPUBEACHUEC K IMOKAa3aTCJIbHLBIX, HpOBepKa
TPUTOHOMETPUYECKHX YPABHEHUI. JIMHCHHOMY, KBA/IpATHOMY, MCTOA CTENCHHBIX, OT4Y€Ta I10
4.Penienne TpPUrOHOMETPUYECKUX HEPABEHCTB 1 PasIOKCHUA Ha MHOKHUTCIIN, SAMCHBL | jrorapu(MHYeCKuX 1 MPaKTHYECKOU
nepeMeHHOU0 pn - perreHnn TPUTOHOMETPUYECKUX pabote
TPUTOHOMETPHUUYECKUX YPaBHEHUH. ypaBHEHHit
CamocrosnTenbHas padora 00y4arommxcs 2 -YMEHUEe OTMEUaTh Ha Kpyre pemeHus | _ [Ty4 - ITposepka
IPOCTEUIINX TPUTOHOMETPHUECKUX HCIIOIb30BAHIE KPOCCBOD/IOB
CocraButh KPOCCBOP/I o TeMe 2 HCPaBCHCTB. FOTOBBIX
«Tpuronomerpusi» KOMITBIOTEPHBIX

NuauBuayanbHbIH MPOEKT.
«YHucno «IIu» u ero 3aragka»

IIporpamMM, B TOM 4HCIIE
U JUIsl TIOUCKA IIyTH
peuieHus u
WJUTFOCTPALIMY PELIEHUS

3amura mpoeKTa
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YPaBHEHUU U
HEPaBEHCTB
2-0i cemecTp.
Pasnen 3. | Hauana MmareMaTH4eCcKOro aHajiusa. 72
Tema3.1 8
IHocaenoBare | Coaep:kaHue yueOHOro MaTepuaJa.
JIbHOCTH.
Teopus 2
1.Yucnosas nocienoBarenbHOCTh. CIOCOObI ee 2 - O3HakoMJIEHHUE C TIOHATHEM TectupoBanue
3aJlaHusg U CBOKCTBA .BbluncieHune 4JIEHOB YUCIIOBOW MOCJIEI0OBATEIBLHOCTH,
YUCJIOBOU MOCIEA0BATEIbHOCTH. criocobaMu ee 3aaaHus,
BBIYUCIICHUSIMU €€ YJICHOB.
I[pakTHYeckne 3aHATHS 4 - O3Hakomnenue ¢ nonsimuem npeoena [TucbmenHbI
CymmupoBaHue OCJIC0BATEILHOCTEH. 2 nocne008amenbHOCmU. KOHTPOJIb
BeckoneuHo yObIBaromasi TreoMeTpHUYECKast - O3HaKOMJIEHUE C BEIYUCIEHHUEM 1133
MPOTPECCHS U €€ CyMMa. CYMMBI OECKOHEYHOT'O YHCIIOBOTO C popMUPOBAHHOCTS [IpoBepxka
Beruuciieaue YJICHOB YUCJIOBOUN 2 psana Ha OpUMEPE BEIUYMCICHUS CYMMBI HpGI[CTaBJIeHI/Iﬁ 06 OoT4YeTa 110
II0CJICI0BATEIBHOCTH.  HaxOKIeHHE — CyMMBI OeckoHeyHO yObIBatoLeit OCHOBHBIX TTOHSTHSX IPAKTHIECKOH
OECKOHEYHO  YOBIBAMOIIEH TeOMETPUYECCKON T€OMETPUYICCKOI IIPOTPECCHH. MAaTEeMaTHUECKOTrO pabore.
IIPOTPECCUMU. - Pemienue 3a1a4 Ha npuMeHeHHE AHATTH3A,
dopmMyI1 CyMMBI OECKOHETHO
yOBIBatoOIIei TeOMEeTPUIECKON
CamocrosiTesibHasi paboTa 00y4aromuxcs 2
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HOHHTI/IG 0 Hpeﬂene IIOCJICO0BATCIIBHOCTHU.
Cy1iecTBOBaHUE npesena MOHOTOHHOM,
OFpaHH‘-IeHHOﬁ IIOCJIC0BATCIIBHOCTHU —
[IOACOTOBUTH COOOIIEHHE.

IIPOTPECCHH.

IIpoBepka
COOOIICHUH.

NuauBuayanbHbIH MPOEKT.

3amura mpoeKTa

Tema 3.2. 32
IIpoussoanasa | Teopus 4
U ee
npuioxkenusi. | 1.IIpousBogHast u ee puU3NIECKU CMBICI. O3HaKOMJIEHHE C TOHITHEM 133
IIpon3BoaHBIE  OCHOBHBIX  3JIEMEHTAPHBIX 2 IIPOU3BOJHOM. CdopmupoBanHocTh | Y CTHBIH O1IpoOC
(bYHKITHIA. - N3yuenue u popmynupoBaHue ee TIpeCcTaBIeHHiT 00 Marematuuecku
2. IlpaBuna muddepeHUPOBAHUS  CYMMBI, 2 MEXaHUYECKOTO U TEOMETPUUYECKOTO OCHOBHBIX TTOHSITHSIX W TUKTaHT
IIPOU3BEACHUS U YACTHOTO. CMBICJIa, UBYUCHUC aJIrTOPUTMaA MaTeEMaTU4YECKOT O
BBIYUCIICHUS IPOU3BOJIHON Ha aHaJIHM3a.
TIpaKTHHeCKHE 3aHsTHI. 20 IIPUMEPE BBIYMCIEHUS MTHOBEHHOMN - BJIaJieHHEe YMEeHHeM IIuceMeHHBIN
CKOPOCTH H YTJIOBOTO KO3 (dUIIneHTa XapaKTePHU30BaTh KOHTPOJIb
1.I'eomeTpryueckuii CMBICI TPOU3BOIHOM 2 KacaTelIbHOM. noBeeHne (yHKIMIA. ITvchMEHHBIM
2.Ilpumenenue MIPOU3BOAHOMN K 2 - CocTaBieHue ypaBHEHUs - HCIOJIL30BAHME KOHTPOJIb
UCCJICIOBAaHUIO (YHKIIMH HAa MOHOTOHHOCTH U KacaTeIbHOM B 00IEM BHJIC. TIOJIyYEHHBIX 3HAHUI TecrupoBanue
3KCTPEMYM. - YCBOEHHE ITPaBUII JUISL OIIMCAHMS 1
3.Haubomnpiree © HauMEHBIIEE 3HAYEHUE 2 g depeHIUPOBaHUS, TAOTHIIBI aHaJIH3a PeallbHbIX ITucepMeHHBIH
(GYHKIINHM Ha TPOMEKYTKE. MPOU3BOIHBIX AIEMEHTAPHBIX 3aBHCHMOCTCIA. KOHTPOJIb
4.Bropast mpou3BOJiHAsA U €€ MPUMEHEHUe s (ynKuuii, npuvmenerue s . .
uccienoBanus GyHKIMU HA SKCTPEMYM muGpepentposanns GyHKumH, _(-1I33 ucpMenHbIA
COCTaBJICHUE YPAaBHEHUS KacaTeIbHOM. KOHTPOJIb
S.HOCTpOGHI/}’G rpauKoB (YHKIUU C TIOMOIIbIO Nzyuenue TeggeM O CBSI3U CBOWCTB fggll:cl\;:;) Ho;:::ﬁnggn b
IpOU3BOAHOU. _ (GyHKIMHU ¥ TIPOU3BOHOM, OCHOBHBIX TIOHSTHSIX [Moaroroexa K
6.IlpumeHeHre NpPOU3BOAHON MJIs pELIECHUs 2 hOPMyIIHPOBKa HX. MATEMATIHIECKONO Ipe3eHTaLHH
T e e p M [ O v
CBOMCTBaX.

IMPOU3BCACHUSA XU YACTHOI'O.
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8.Pemenue 3az1a4 Ha IpUMEHEHHE
¢U3MUeCKOro M reoOMEeTPUYECKOrO CMBICIA
IIPOU3BOJHOM.

9.HaxoxeHre HanOOJbIIEr0 M HAaUMEHBIIETO
3HA4YCHUS byHKIIH 51 JIOKaJIbHBIX
OKCTPEMYMOB.

¢yHKIMH €
IIOCTPOEHHE

10.MccnenoBanue
IIPOU3BOJHOM U
byHKUINN.

IIOMOMIBIO
rpaduka

CamocrosiTesibHast padoTa 00y4yaromerocst

1.IlpousBogHass OT OOpaTHOM M  CIIOXKHOU
(GYHKIUI — COCTaBUTh KOHCIIEKT.

2.HaxoxieHre CKOpOCTH pealbHOro mpoiiecca,
3agaHHOTO  (opMyJold WM TpapUKOM —
HOJTrOTOBUTH COOOIIIEHHE.

3.Cnoenath MOAOOPKY NHPUKIAAHBIX 33734 Ha
noctpoeHue rpapuka GyHKIUH.

4.PGH_I€HI/IG 3aJa4 Ha IIOUCK OIITHUMAJIBHOI'O
peI_HeHI/ISI C IIOMOIIBKO HpOH3BOI[HOI>'I —
[IOATOTOBUTH COOOILIEHUE.

NuauBuayanbHbIH NPOEKT.

«CI)paKTaan: KpacOoTa MaTCMaTUKMN»

byHKLIMY, 3a1aHHON (HOPMYIIOH.

- VYCcTaHOBIIEHHE CBSI3U  CBOMCTB
GYHKIIMM © TPOM3BOJHOM MO WX
rpagukam.

- Ilpumenenue mnpPOU3BOIHOM JUIS
peuieHuss 3amad  Ha  HaXOXICHUE
HanOOJIBIIIETO, HaVMEHbIIIETO
3HAYEHHUS U JIOKAJIBHOI'O 3KCTPEMYyMa

- BJIaJieHHe YMEHUEM
XapaKTepU30BaTh
NoBeCHUE (DYHKIIHA.
- HCIIOJIb30BaHUE
IIOJIyYEHHBIX 3HAHUI
JUIS OIIUCAHMS U
aHaJIM3a peabHbIX
3aBUCUMOCTEN.

[IPaKTUYECKON
pabore.
[IucemenHbII
KOHTPOJIb

IIcbMeHHBIN
KOHTPOJIb

IIpoBepka
COOOIICHUH.

3amuTa mpoeKTa

Tema3.3.
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IlepBoOpa3na
s1 1 MHTerpaJ

Conep:xanue y4eOHOro0 MaTepuaJa.

Teopus
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1.ITepBooOpasHast u HEOTpeIeTICHHBIN
UHTErpaJl. CaoiicTBa HEOTPEICIICHHOTO
UHTETpAala. DopMyIbl u IIpaBUiIa
UHTETPUPOBaHUS. METOJT HEMOCPEICTBEHHOTO
UHTETPUPOBAHUA.

2.0npeneneHHplii MHTETpal U €ro CBOMCTBa.
®opmyna Hetotona — Jleitoauna .

IIpakTHYyecKue 3aHATHS.

18

1.Metox MOACTAaHOBKH IS
HEOTPEACTICHHOTO HHTErpaJa.

HaX0KICHUS

2.MeTon HOOACTAaHOBKU IS
OTIpeICTICHHOTO HHTETpaJa.

HaX0>KICHUS

3.I'eomeTpuueckuii  CMBICTT

WHTETpaa.

ONpCACIICHHOT'O

4. Beruucienue iomaiei miockux uryp.

5. Pemenue ¢usmueckux 3agad ¢ TMOMOIIBIO
ONpEIETICHHOTO UHTErpasa

6.HaxoxaeHue HeonpeneneHHOro MHTerpaia.

7. BelunciieHre onpeereHHOro MHTerpasa.

8.Haxoxmenme 1uiomameii C  [IOMOILBIO
ONPEACICHHOTO HHTErpaIa.

NN N

9. Pemienue Qu3nueckux 3anad C MOMOIIBIO
OTPEACNICHHOTO HHTETpaJa.

CamocrosiTesibHast padoTa 00y4AIOIINXCH.

O3HakoMJIEHUE C TOHITHEM
MHTErpaja u IepBooOpa3HOM.
N3yuenne npaBuia BEIYUCICHUS
nepBooOpa3zHoit U TeopeMbl HproToHA-
JleitOuuma.

-Pemrenue 3amau Ha CBA3b
nepBoOOpa3HOI U ee TPOU3BOTHOM,
BBIUMCIICHUE NTEPBOOOPA3HON ISt
JAHHOM (PyHKITUH.

- Pemenue 3a1a4 Ha npuMeHeHME
WHTETpaa i BEIYUCICHUS
GU3NYECKUX BEIMYNH U TUIOMIaIeH

33

copMHPOBAHHOCTH
MPEJICTaBICHUIA 00
OCHOBHBIX MOHSATHUAX
MaTEMaTH4ECKOI O
aHaJIn3a U ux
CBOWCTBAX.

- BJAJIeHHUW yME HHEM
XapaKTEepPU30BaTh
NoBeCHUE (DYHKIIHIA.
- HCIIOJIb30BaHUE
IIOJIyYCHHBIX 3HAHUI
JUTsL OTIMCaHUs U
aHaJIn3a pealbHbIX
3aBHCUMOCTEN

113 3
copMHPOBAHHOCTH
MpEICTaBICHUA 00
OCHOBHBIX NOHSATHAX
MaTEMaTH4ECKOI 0
aHaJIM3a U UX
CBOMCTBAX.

- BJIaJeHHe YMEHUEM
XapaKTepU30BaTh
NoBeCHUE (DYHKITHA.
- HCIIOJIb30BaHHUE
IIOJIYYEHHBIX 3HAHUI

YcerHbIi onpoc.

YcTHbIi onpoc.

IIcbMeHHBIN
KOHTPOJIb

IIcbMeHHBIN
KOHTPOJIb

IToaroroBka K
Mpe3eHTalUN
ITonroroska
co0O0IIeHU I
ITonroroBka K
Mpe3eHTalUN

IIcbMeHHBIN
KOHTPOJIb

IIpoBepka
OTYETOB IO
[IPaKTUYECKOU
pabote
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l.Pemienne npuxiIagHbBIX 3a4ad4 C IOMOUIbIO

JJIs1 OIIMCaHUA U

ONpEJIETICHHOT O UHTErpaa. aHaJIn3a pealbHbIX [IpoBepxka
2.CoctaBuTh KpoccBopA 1o pasaeny «Hauama 2 3aBHCUMOCTEH. COOOMICHHI.
MaTEeMaTUYCCKOI0 aHAIIM3a»
133
copMHpPOBAHHOCTH 3aupra npoekTa
HNuauBuayanbHbIA NPOEKT. - HpeCTaBICHUN 00
OCHOBHBIX ITOHATHIX
MaTeMaTH4eCKOTo
aHanm3a U ux
CBOMCTBAX.
- BJaJIeHHe YMEHUEM
XapaKTEepPU30BaATh
NoBeCHUE (DYHKIIHA.
- HCI0JIb30BAHUE
IIOJIyYCHHBIX 3HAHUI
JIJIS OTIMCAHUS U
aHaJIn3a pealbHbIX
3aBUCHUMOCTEIN.
Pasnea 4. I'eomeTpus 122
Tema 4.1. 34
[psimbie u Conep:xxaHue matepuaJja.
miockocru B | Teopus. 2
NMPOCTPAHCTBE | . AKCMOMBI U CIEACTBUA  CTEPEOMETPHUHU. 2 -O3HaKOMIICHHE C ITIOHITHEM - ITY 3- Baanenue
. B3aumnHoe  pacnonoxxkeHue OpsIMBIX U napajuieIbHOTO TPOSKTUPOBAHUS U OCHOBHBIMH TOHSITHSIMHU
IJIOCKOCTEW B IMIPOCTPAHCTBE. €ro cBorcTBaMu. Popmynuposarue - 0 TUIOCKHUX U YceTHbIN onpoc
®opMyIMPOBKa U MPUBE/ICHHE MPOCTPAHCTBEHHBIX
IIpakTnyeckue 3aHATHS 22 JI0Ka3aTeNIbCTB MPU3HAKOB B3aUMHOTO | reOMETPUYECKHX [MuceMeHHBIH
1.ITapanienbHOCTh NPSAMBIX, PSIMOUN U PaCIOIOKEHUS PAMBIX U durypax, ux 3agagum | KOHTpOIb
IJIOCKOCTH. 2 IJIOCKOCTEM. 3a7a4 C MPaKTUIECKUM
2.ITapannenbHOCTh MIOCKOCTEH. - PacniosnaBanue Ha yepTexax u cozlepKaHHEM; ITucbMeHHbIH
[TapannensHOE MPOEKTUPOBAHKE U ETO 2 MOJICJIAX PAa3INIHBIX CIIy4dacB -ITY1- Baanenue KOHTPOJIb
CBOMCTBA. B3aHMHOI'0 PACTIONIOKEHHUSA HPAMBIX M| om0 nanyy
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3.IlepneHAUKYISIPHOCTD NPSAMBIX,

NEPIEHIUKYJIIPHOCTD MPSIMON U IJIOCKOCTH. 2
HaknoHHast K INIOCKOCTHU U €€ MPOEKIIUSL.
4. TeopeMa 0 Tpex NEPICHAUKYJIIAPaAX. 2
5.Yros Mex 1y NpsMbIMUA, MEXKIY NPAMBIMU U
IUIOCKOCTSIMU, MEKY IJIOCKOCTSIMHU. 2
JIByrpaHHbIN U JTUHEHHBIA YTOJI.
6.IlepneHIMKYISIPHOCTD IJIOCKOCTEH. 2
7.PemieHue 3amay Ha NPUMEHEHHE AKCUOM U
CIIECTBUH CTEPEOMETPHUM, NapalIeIbHOCTh 2
IPSIMBIX U IIJIOCKOCTEM.
8. Pemenune 3amau Ha HCIIOJIb30BAHUE
NpU3HAKA MEPHEHIAUKYISIPHOCTH MPsSMON U 2
IJIOCKOCTH.
9.Pemienue 3a1a4 Ha MCIOJIb30BAHUE TEOPEMBI 2
0 TpeX NEepPHEeHIUKYIISIpax.
10.Pemienne  3amady = HAa  UCHOJIb30BaHUE 2
IPU3HAKA NEPIEHIUKYISPHOCTH MIIIOCKOCTEM.
11.Pemienne 3a1a4 Ha UCTIOIB30BAHUE TTOHATHUS
JBYT'PAHHOTO yIJia .

2
CamocrosiTesibHast padoTa o0y4yaromerocs 10
l.M3rotoBnenne Moxenel K  yKa3aHHBIM
3ajauaM 1o teme «llapamienbHOCTh MPSMBIX 2
U IUIOCKOCTEMNY.
2.M3roToBreHue TabIHIl K TEOPEMaM 10  TeMe: 2

«ITapannenbHOe IPOEKTUPOBAHUE»

IUIOCKOCTEH, apryMEHTHPOBAHHE
CBOUX CY’KJICHUH.

- @opMyIIMpOBaHUE ONIPEACIICHUMN,
IIPU3HAKOB M CBOWCTB NapaJuIeIbHBIX
Y TIEPIIEHUKYJIIPHBIX INIOCKOCTEH,
JIBYTPAHHBIX U JTMHEHHBIX YTJIOB.

- BrinonHeHnue nocTpoeHus yrios
MEX1y IPSAMbIMU, IPIMON 1
IUIOCKOCTBI0, MEX/TY IMIIOCKOCTSAMH I10
ONMCAHUIO U PACIIO3HABAaHUE UX Ha
MOJIETISIX.

- [IpuMmeHeHne NpU3HAaKOB U CBOWCTB
PacIoJI0KEHUs MPSIMBIX U IIIOCKOCTEN
IIPY pELICHNH 3aau.

- 300paskeHue Ha pUCyHKaxX U
KOHCTPYMPOBaHUE Ha MOJAEIIAX
NEPIEHIUKYJISIPOB U HAKIIOHHBIX K
IJIOCKOCTH, MPSIMBIX, apajlieIbHbIX
IUIOCKOCTH, YTJIOB MEXy NPSMON 1
IUIOCKOCTBIO 1 0OOCHOBaHUE
IOCTPOEHUS.

- Pemienue 3a1a4u Ha BBIUMCIIEHHE
F€OMETPUYECKUX BEIUYNH.
OnuceiBaHME PacCTOSHUSA OT TOUKH JI0
IUIOCKOCTH, OT MPSIMO# 10 MJIOCKOCTH,
MEX/1y CKPELNBAOIUMUCS
IPSIMBIMU, MEX]Ty IPOU3BOJIbHBIMU
¢urypamu B mpoCTpaHCTBE.

- ®opMyIMpOBaHUE U JOKA3ATEIBCTBO
OCHOBHBIX TEOPEM O PACCTOSTHUAX
(Teopem cyImiecTBOBaHUsI, CBOWCTBA)

JIOKA3aTeIbCTB U
AJITOPUTMOB PELIECHHS;
- YMEHHE UX
IPUMEHSTE;

I13 2- nonumanne
BO3MOKHOCTH
AKCHOMAaTUYECKOTO
HOCTPOEHUS
MaTeMaTHIECKHX
TEOPUiL;

ITY 3- - Baagenue
OCHOBHBIMH TTOHATHAMHU
0 IUIOCKHX U
IPOCTPAHCTBEHHBIX
rEOMETPHYECKUX

durypax, ux 3aaaq u
3aj1a4 C NPAKTHYECKHM
COZIepKaHHEM;

- I1Y1- Bnagenne
METOaMHU
JIOKA3aTEIbCTB U
AJITOPUTMOB PELIECHHS;
- YMEHHE HX
IPYMEHSTD;

- II3 2- nonumanmue
BO3MOKHOCTH
AKCHOMAaTUYECKOT O
HOCTPOEHUS
MaTeMaTHIECKUX
TEOPUL;

IIceMeHHBIN
KOHTPOJIb

IToaroroBka
Mpe3eHTaALUN

IIpoBepka
OTYETOB 10
[IPaKTUYECKON
pabore.

[IucemeHnHbII
KOHTPOJIb
IIpoBepka
OTYETOB 1O
[IPaKTUYECKON
pabore.

IIposepka
Ta0IUI U
MOJICIICH.
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3.U3roroBnenue Mozienen K TEME 2 - 300pakenue Ha yepTexkax u
«OpTOroHalIbHOE MNPOEKTHUPOBAHUE) MOJIEJISIX PAcCTOSTHUSL U 00OCHOBaHUE
CBOUX CyxJeHui. OnpeneneHue u
4.ITnomanas OpTOroHaIbHOM MPOEKINH 2 BEIYHCIIEHHE PACCTOSHHS B
MHOT'OYT'OJIbHUKA - H3rOTOBJICHUC MOI[GJIGfI. IIPOCTPAHCTBE. HpI/IMGHGHI/Ie q)opMyﬂ
5.  WsroroBnenue  Mojened K TeME 2 1 TCOPEM ILTAHUMCTPHUN JIS PCIICHIA
«ITepIeH UKy ISAPHOCTD ILIOCKOCTE 3anadt.
meopembl 0 NIOWAOU OPMO2OHANbHOU 3ammTa npoeKTa
HNuauBuayaabHbIH NPOEKT. _ NPOEKYUU MHO20Y20IbHUKA.
-IIpumenenue Teopun Uit
000CHOBaHHUS MOCTPOCHUN U
BBIYUCIICHUI. ApryMEHTHPOBAaHHE
CBOUX CYXKJIEHUU O B3aUMHBIX
PaCIOIOKEHUU TPOCTPAHCTBEHHBIX
¢duryp.
Tema 4.2. 28
I'eomerpuuec | Coaeps:kanue yueOHOro MaTepuaJa.
KHe TeJia. Teopus.
1.MHOrorpaHHuKHU U KpyIJIble TENa. 2 Onucanue 1 xapakTepUCTHKA
TpaKTHIecKHe SansTHA, 16 pa3IUYHBIX BUIOB MHOI'OI'PAHHUKOB, ITY 3- Baanenue YceTHbIN onpoc
MIEPEUYUCIICHUE UX DJIEMEHTOB U OCHOBHBIMH TOHSITHSIMHU
CBOICTB. 0 TUIOCKHUX U IIuceMeHHBIN
1.Ilpusma u ee snementsl. [lapamnenenunen u 2 -M300paskeHrne MHOTOTPaHHUKOB H IIPOCTPAHCTBEHHBIX KOHTPOJIb
€ro CBOMUCTBaA. BBIITOJIHCHUEC MMOCTPOCHUA HA T€OMETPUUECKUX
2Ilupamuga u ee oanemeHTsl. (CBoMCTBa 2 U300paKEHUSIX U MOJIEIISIX (urypax, uX OCHOBHEIX IIuceMeHHBIN
CEeYEHUI MUpPaMU/IbI, napajuieIbHbIX MHOTOI'PAHHUKOB. CBOWCTBAX; KOHTPOJTh
OCHOBAHHUIO. -Brruncienue TUHENHBIX DJIIEMEHTOB U | - C(l)OpMI/Ip()BaHHOC Th
3.Ceyenus MpaMubl - IPH3MbI P YIJIOB B IIPOCTPAHCTBEHHBIX yMEHHs Paclo3HaBaTh IIncrMennbIi
IUIOCKOCTSIMH. KOH(HIypauusx, apryMEHTUPOBAHNE reoOMEeTPUYECKUE KOHTPOJIb
41umuaap u  ero  oneMeHTel.  CeueHus 2 CBOMX CY’KJICHUH. (urypsl Ha yepTexax,
LHTHHAPA TIOCKOCTHIO. -XapaKTepI/ICTIfKa U U300pakeHue MoJensx u B peansHom | lloaroroska
5. KoHyc @ ©ro aIeMeHTS., CoucHET KOHYCa 5 CCUCHUS, PA36EPMKU MHO202PAHHUKOS, | Mupe; Mpe3eHTalUN

INJIOCKOCTBIO.

BBIYMCJICHUC I1J10IIad HOBerHOCTeﬁ.

- IPUMEHEeHHue
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6.llap u ero onementsl. CeueHus 1apa 2 -ITocTpoeHune IpoCTENIINX CEYCHUN U3Y4YEHHBIX CBOWCTB ITogroroska
IJIOCKOCTBIO. Ky0a, IPU3MBbI, TUPAMH/IBL. reoMeTpuIecKuX (puryp | mpeseHTanuu
7PelleHue 3agad  HAa pacueT SIEMEHTOB B [Ipumenenue GakToB u cBeACHUHN U3 U GopmyI s
NPU3MBI ¥ IHPAMIIBL. IUTAHUMETPUH. pelIeHus [Toaroroska
-O3HaKOMIIEHHE C BUJAMH CUMMETPHUI | TEOMETPUUECKUX 3aJad | IPE3CHTALUH
8.Pemenne 3amau  Ha pacyer IEMEHTOB 2 B TIPOCTPAHCTBE, (POPMYTHPOBAHHE ¥ 327124 C
KPYyTJIbIX TEJL. OIIPENIECIICHUN U CBOMCTB. [IPaKTUYECKUM
XapakTeprucTuka CMUMMETPHUH TEI coJiepyKaHuEM
BpAIllEHNUs 1 MHOTOTPaHHUKOB.
CamocrosiTesibHast paboTa 00y4aromerocs. 10 -TlpuMeHeHne CBOHCTB CHMMETPHH
1. BBIyKIIbIe ¥ HEBBIMYKJIBIC MHOIOTPAHHHKH- TIpH PCLICHIH 3a/a9. IIposepka
HAIKUCAHME KOHCIICKTA. Hcnonp3oBanue npuoOpeTeHHBIX COOOIIEHHH,
2.IIpaBuiIbHBIC MHOTOTPAaHHHKU — 2 3HaHMH JUls MCCIIENI0BAHMS 1 Moneien 1
M3TOTOBJICHUE MX MOJIEIICH. MOJICJINPOBAHUSI HECIOKHBIX 3a1a4. Talu,
3.Ceyenns Kyb6a NpPU3MBI M [UPAMHUIbI — 2 -300paxkenne OCHOBHBIX
M3FOTOBIICHHE MOTEIET MHOTOT'PaHHUKOB U BBIIIOJHEHUE
PUCYHKOB I10 YCJIOBHSM 3a7ad.
4.Pa3BepTKu NPU3MBI, IUPaMUAbL. IWIMHAIpPA U -, KOMOMHAIIHIO TeJl.
KOHYCa - U3TOTOBUTD. N300pakeHne OCHOBHBIX KPYTIIBIX Tell
5.M300pa>keHrie MHOTOTPAHHUKOB M KPYTJIBIX 2 1 BBILOTHCHNC PUCYHKA 110 yCIIOBUIO
TEJI — clenath MoAOOpKy depTexeil ¢uryp Ha 3afaH
dopmare A- 4.
NHauBUAYAIBHBIA NPOEKT. 3amuTa IpoeKTa.
«['eomerpuueckue ¢GUIrypel B COBPEMEHHOM
MUD.
Tema 4.3. 22
HN3mepenns B | Coaepkanue yueOHOro MaTepuaJa.
reoOMeTpHH.
Teopus. 2
Ob6vem u ero wusmMmepenue. HWHTerpambHas 2

dopmyna oObema.

-O3HaKOMJIEHHUE C TOHITUAMU

YcrHbIi onpoc.
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IIpakTHYyecKue 3aHATHS.

14

iomaigu 1 O6’b€Ma, aKCHuOMaMH U

1.06bem Ky0a u IPAMOYTOJILHOTO 2 CBOMCTBaMHU. - ITY 3- Bnrapenue [TuchMeHHbBIH
napasenenunena. -Penienue 3aa4 Ha BeIUKCIIEHUE OCHOBHBIMH HOHSITHSIMU | KOHTPOJIb
2.00beM NpU3M U MTUPAMHU/IBL.. 2 IIOLAzIeH MWIOCKUX PUryp ¢ 0 TIJIOCKUX U
NPUMEHEHUEM COOTBETCTBYIOIIUX IPOCTPAHCTBEHHEIX [IucemenHbII
3.06bem numHpa. 2 dbopmyI 1 (HaKTOB U3 TUTAHUMETPHH. reOMeTPHUECKHX KOHTPOJIb
4.00BeM KoHYCA. 2 N3yuenue TeopemM 0 BHIYUCICHUT dHUTypax, X OCHOBHBIX
= 00BEMOB MPOCTPAHCTBEHHBIX TET, CBOMCTBAX: ITucbMeHHbIN
5.®opmyJibl IUIOLIAAU IIOBEPXHOCTEN 2 ’
PCIICHHUC 3a1a4 HAa TPUMCHCHUC - C(l)OpMI/IpOBaHHOC Th KOHTPOJIb
UTHHAPA M KOHYC4. dbopMyI1 BEIYHCIEHUS 00HEMOB. YMEHHs pacIio3HaBATh
6.DopMyIIbl 00beMa LIapa U IUIOWanH Chepst. 2 Wzyuenue Gpopmy 11t BBIYUCICHHS reOMeTPHYECKHE IIposepka
7 Haxoxaenue  0ObEMOB M ILIOMIAZEH 2 II01IaIel OBEPXHOCTEN (urypsl Ha yeprexax, | OTUETa IO
FEOMETPHYCCKHUX TElL. MHOT'OTPaHHUKOB U TE€J BPAILICHHUSL. MOJICIIAX H B peaqbHOM | IIPAKTHYCCKON
CamocrosiTeTbHas Pa6oTa 00y4aromerocs. 6 -O3HaxomyieHue ¢ MeTozIoM MHUpE; pabore.
BBIYUCIICHUS TUIOLIAN TTOBEPXHOCTH - IpUMeHeHHe
cdepsl. Penienne 3agad Ha M3YYEHHBIX CBOMCTB [Iposepxka
1.OTHoOMICHNE TLIONIA I 2 BBIUMCIICHUE TUIOLIAIEH TOBEPXHOCTH reoMeTpudeckux Guryp COOOIICHU.
MOBEPXHOCTEH M O0BEMOB TMOJOOHBIX MPOCTPAHCTBEHHBIX TE. 1 QopMyT JUTs
TEJ — MOJATOTOBUTH COOOIICHUE. peleHus
reOMETPUYECKHUX 3a7a4
2.1lpaBusibHbie u MOy PaBUIIbHbBIC 2 ¥ 33714 C
MHOTOTPaHHUKHU — MTOATOTOBUTH COOOIIEHUE. IPAKTHIECKIM 3amuTa npoekTa
3.IloaroToBUTH KPOCCBOPA IO TEME 2 CcolepIKaHHeM
«I'eomeTpus»
NuauBuayanbHbIH MPOEKT. -
Tema 4.4 26
Koopaunater | CogepxaHue yueOHOro MaTepuaJa.
U BEKTOPBI.
Teopus. 2
l.IlpsmoyronpHass cucTeMa KOOpAMHAT B O3nakomieHue ¢ noustuem Bekropa. | [TY 3-
npocrpaHcTBe. JleWCTBUA HaJ BEKTOpaMU B N3ydeHne 1ekapToBON CUCTEMBI c()OPMHPOBAHHOCTH

KOOpIMHATHOH popme

KOOpAMHAT B IPOCTPAHCTBE,
IIOCTPOEHHUE 110 33/1aHHBIM

IIPEACTABIICHUH O

VYerHbIT onpoc
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IIpakTHYecKHe 3aHATHSH

22

1. Bektopsl Ha miockocTd. Moayiab BEKTOpA.
PaBencTBO BEKTOpPOB. JIeHCTBUS ¢ BEKTOPAMU B
reoMmerpudeckoi opme. Paznoxkenue BekTopa
10 HaIIPABJICHUSIM.

2. IlpsamoyronpHas cUCTEMa KOOpAWUHAT Ha
miockoctu.  [Ipoekuust BekTOopa Ha  OCh.
Koopaunarsl BekTopa. Pasnoxkenue BekTOpa
no ©Oasucy. @DopMyna pacCTOSHUS MEXIY
JIBYMsSI TOuKamu. JIeHCTBUS HaJ BEKTOPaMH B
KOOpIMHATHOH (opme.

3.CkansipHoe NpOU3BEICHUE BEKTOPOB. YTOI
MEXTy BEKTOPaAMHU.

4. Ucnonp30BaHn€e KOOPAWHAT U BEKTOPOB IIPH
pelIeHNN MaTeMaTHYeCKHMX U MPUKIAJHBIX
3azad.

5.Mcnons3oBanue BEKTOpPOB npu
JI0Ka3aTeNIbCTBE TEOPEM CTEPEOMETPUN.

6.YpaHeHus npsiMou.

7.B3zanmHoe
ITOCKOCTH.

PACIIOJIOKCHHUC MMPAMBIX Ha

8.JleiicTBUsA ¢ BEKTOpamMu

9.Pemenue 3a1a4 Ha COCTaBJIIEHUE YpPaBHEHMM
IPSIMBIX.

10.0npenenenne B3aMMHOIO  PacHOJIOKEHUS
PSMBIX.

11. YpaBHenue chepsl U MIOCKOCTH.

CamocrosiTesbHast padboTa 00y4aroIIerocs.

KOOpJMHATaM TOYEK U IUIOCKOCTEH,
HAaXO0KJICHUE KOOPANHAT TOYEK.
-Haxoxnenue ypaBHEHUN
OKPYKHOCTH, c(hepbl, MIOCKOCTH.
Beluucnenue pacCTOAHUM MEXIY
TOYKAMH.

-M3y4yenune cCBOMCTB BEKTOPHBIX
BEJIMYMH, IPABUII PA3I0KEHUS
BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPABUJI HAXO0XKICHUS
KOOpPJMHAT BEKTOPA B IPOCTPAHCTBE,
IIpaBUJI ACUCTBUSA C

BEKTOPAMH, 33 JaHHBIMU
KOOpAMHATAMHU.

-IIpumenenne TeopuH pyu peLIeHUN
3a/1a4 Ha JCUCTBUE C BEKTOPaMHU.
N3ydeHne cKalsIpHOrO NIPOU3BEACHUS
BEKTOPOB, BEKTOPHOT'O YPaBHEHUS
IpsIMOM U TUI0CKOCTHU. [Ipumenenue
TEOpUU IIPU PEILIECHUU 3a7a4 Ha
JIEUCTBUE C BEKTOPAMH,
KOOpPAMHATHBIN METOJ, IPUMEHEHHE
BEKTOPOB ISl BBIYMCIIEHUS BEITUUNH
YIJIOB U PACCTOSHUM.
-O3HaKOMIIEHHE C JOKa3aTeIbCTBAMU
TEOPEM CTEPEOMETPHUU O B3aUMHOM
PACIIOJIOKEHUH MPSMBIX U INIOCKOCTEN
C UCIIOJIb30BAHUEM BEKTOPOB.

MaTeMaTUUYECKUX
MMOHATHSIX KaK
BaXXKHEHUIITUX
MaTeMaTUUYECKUX
MOJICIISX,
TTO3BOJISIONTNX
ONMCHIBATh U U3y4aTh

pa3HbIE MPOIECCH U
SIBJICHHA,

- ITY1 ymenue
IPOBOJIUTH
JI0Ka3aTesbHbIE
PACCYKIEHUS B XOJI€
pelenus 3aj1au;

IIcbMeHHBIN
KOHTPOJIb

. ITncrMmeHHbI
KOHTPOJIb

IIcbMeHHBIN
KOHTPOJIb

Maremaruuecku
U MTUKTAHT

IloaroroBka
COo0O0IIeHUH

IIcbMeHHBIN
KOHTPOJIb

IIcbMeHHBIN
KOHTPOJIb

[IucemeHnHbII
KOHTPOJIb
IIpoBepka
OTYETOB IO
[IPaKTUYECKON
pabore.
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1.BextopHoe 3aaHue NpsSMbIX U TUIOCKOCTEN B 2
MPOCTPAHCTBE —IOJITOTOBUTH COOOIICHHE. [IpoBepxka
= COOOIIEeHUH.
NuHauBuayaabHBII NPOEKT.
«Benukue MaTeMaTUKU JIPEBHOCTHY
3amura npoexTa.
Paspean S. Kom0nHaTopuka, 3JieMeHTHI TeOpHH 32
BEPOSITHOCTH U MAaTEeMAaTHYeCKOI
CTATHCTHKH.
Tema 5.1. 16
Komonnatopu | Coagepxanue yueOHOro MaTepuaJa.
Ka.
Teopus.
.OCHOBHBIE IIOHATHS KOMOMHATOPHUKHU. - Uzyuenue npasun komObunatopuxku u | [13 4 VYeTHBIT onpoc.
@opmynbsl  AJiA  MOJACYETAa  MEPECTAHOBOK, -IPUMEHEHUE UX MPU PEIICHUU c()OpMHPOBAHHOCTD
pa3MEILIEeHU U COUETaHUI KOMOHMHATOPHBIX 3a/1a4. TpecTaBIeHuit 0

- Pemienne koMOMHATOPHBIX 33724 TpoIeccax M SBJICHHUSAX,

IIpakTH4yeckue 3aHATHS. 6 METOJIOM Tepedopa U Mo MPaBUITY UMEIOTITU IIuceMeHHBIN
1. ®opmynbl s MOJCYETa IEPECTAHOBOK, 2 YMHOXEHUS. BEPOATHOCTHBIH KOHTPOJIb
pa3MEIIEeHU U COUETaHUM. - O3HAKOMIICHUE C ITOHITUSIMU XapakTep,

KOMOMHATOPUKH ¥ (POPMYIaMH JUTSI UX | cTaTHCTHUCCKUX [TucemeHHbIN
2.®opmyna Ounoma Herotoma. CaolicTBa BbggCHeHHH' 3aKOHOMEPHOCTSX B KOHTPOJIb
OMHOMMHAJIBHBIX K03(hHUITHEHTOB. 2 - ORACHCHHE IPHMEHCHI qv)op MYIL | peanbHOM MUpE;

TpeyronbHuk TTackas. JULSL BEIMUCICHUA PasMELLCHHH, -TI3 4 [IpoBepxka

NEepECTaHOBOK, COUETAaHUM MpHU ¢(hOpMHPOBAHHOCTE OTYETOB IO
3.Pemenue 3aau 1o KOMOUHATOPHKE. 2 pelIeHnH 3a1a4. yMeHHi1 HAXOUTD 1 IPaKTUYECKOM

- O3"axomiienne ¢ 6uaoMoM Herotona OLICHUBATD paborte.
CamocrosaTenbHas padoTa 00y4yarommxcs. 8 1 TpeyroabHUKOM ITackars. BEPOSITHOCTD

- Pemenue MMPAKTUYCCKUX 3aaa4 C

HACTYIUJICHUS COOBITUI
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1.Uctopust pa3BuTus KOMOWHATOPUKH H €€ 2 UCTIOJIb30BAHUEM MOHATUN U (OpMYTT | B IPOCTEHIINX
pOJb B PpazNMUYHBIX cdepax UYeIOBEUECKOM KOMOWHATOPUKH. PAKTUYECKUX [IpoBepka
KHU3HU - IOJTOTOBUTH COOOIICHHE. CUTYyaIMsIX M OCHOBHBIE | COOOIIECHUH U
2.Ilpuknannsie 3a1a4u o TEME 2 XapaKTEPUCTUKU TaOIHII.
«Kombunatopuka» - moabopka ¢ peuieHusIMU CIIy4ailHbIX BEJINYMH,;
LIMKJIA 33124 Ha [I€PECTaHOBKH, Pa3MELICHUs U
COUYETaHMS.
3.bunom HprOTOHA- MOATOTOBUTH COOOIIEHHE. 2
4. TpeyronpHuk [lackans — Ha4YepTUTh
Tabnuiy. 2 3amura npoexTa.
NuauBUAYaJdbHBIA NPOEKT. -
Tema 5.2. 12
DJIeMeHThI Coaeprxanue yueOHOro MaTepuaJa.
TEeOpHH Teopusi. 2
BEepPOSITHOCTEH | .OCHOBHBIC TMOHSATUS TCOPUH BEPOSTHOCTH. 2 -M3ydenue knaccu4eckoro
H CoObiTHe, BHIBI COOBITHHA. BeposTHOCTDH OIIpEIETICHUS BEPOSITHOCTH , CBOWCTB YcrHEI onpoc.
MaTeMaTH4ec | coObITUs BEPOATHOCTH, TCOPEMBI O CYMME 1134 -
Ko BCPOSITHOCTH. chopMHUPOBAHHOCTD .
CTATHCTHKH. IpakTiHyecKue 3aHATUSL. _ 5 - PaccmoTpenne npumepos Ha HpeJIcTaBIeHH it 0 [TuceMenHsbIit
1.Cnoxenne W yYMHOXEHHE  COOBITHI. BBIUHCIIEHNE BEPOATHOCTH. PeIlIeHe | nporieccax i SBICHHAX, KOHTPOJIb
Bepo;miocn, CyMMbl M  INPpOU3BEACHUA 2 3a/1a4 Ha BBIYHCIIEHUE BEPOSITHOCTH MUMEIOIIHI H .
COGHITHA. coOBITHSI. BEPOSITHOCTHBIN KOH;TBN;ZiHHH
2.IlpencraBneHre 4YHUCIOBBIX JAHHBIX M HX -O3HaKoMyIeHHE € MPEICTaBICHHEM XapakTep, P
XapaKTEepPUCTHK B BHJE TaOJUI], JUarpaMM U 2 SHCIIOBRIX IAHHEIX 1 HX CTaTUCTUHCCKUX
rpauKoB. XapaKTCPHCTUKAMM. 3aKOHOMEPHOCTSX B ITpoBepka 0T4eTOB
-Pemienne npakTuueckux 3agad Ha peanbHOM MHpE; MO TIPAKTHIECKOit
3.Pemenne 3amau Ha MOACYET BEPOSTHOCTU 1 00pabOTKy YMCIIOBBIX JaHHBIX, - c()OPMHPOBAHHOCTE | paGorTe.
COOBITHSL. BBIYHCIICHUE UX XapaKTEPUCTHUK. YMEHHIl HAXOJUTh 1
CamocTosiTeJibHAs pad0Ta CTYAEHTOB. 5 OIICHUBATH
1.ITonsiTHE O HE3aBUCHUMBIX COOBITHAX. BHIBI 2 BCPOATHOCTH

COOBITUHN. — IOATOTOBUTH COOOIIEHUE.

HACTYIUJICHUS COOBITUI
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2.JluckpeTHasi ciayvaiiHas BEJIMYMHA, 3aKOH €€
pactpeneneHus. UYuUCIOBBIE XapaKTEPUCTUKHU
JUCKPETHOM  CIy4YallHOM  BEJIIMYMHBI  —
HOATOTOBUTH COOOLICHUE..

3.IlonsiTie 0 reHepadbHONW COBOKYIIHOCTH,
BBIOOpKE, O CpeaHeM  apu(PMETHUYECKOM H
Me/luaHe - MOATOTOBUTH COOOIICHHUE.

NuauBuayanbHbIH NPOEKT.

Cxembl TOBTOPHBIX UcHbITaHUH BepHyim

B IIPOCTEHILNX
[IPaKTUYECKUX
CUTyalUsX U OCHOBHBIE
XapaKTEPUCTUKU
CIIy4alHBIX BEJIUYUH;

IIpoBepka
COOOIICHUH.

3amuTa mpoeKTa.
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YCJOBUS PEAJIM3AILIUU PABOYEN MIPOIT'PAMMBI YYEBHOI'O
NPEIMETA

4.1. TpebOoBanus K MHUHHUMAJIbHOMY MaTepHajibHO-TeXHHYECKOMY
o0ecreyeH IO

VYyeOHnass ayauTopus IJsi TPOBEACHUS YUEOHBIX 3aHATUM, Il TPYNIOBBIX U
WHJMBUAYaIbHBIX KOHCYJNbTAllMW, JUISI CaMOCTOSITENIbHOM paboThl, ISl TEKYIIEro
KOHTPOJISI U TPOMEKYTOYHOM aTTECTaIlUU.

Kaduner Marematuka Ne2(9.

-Paboune mecta oOyuaromuxcs, padbodyee MECTO IIpernoiaBaTes.

-KoMmrmniekT y4eOHO-HarisiAHbIX MOCOOUH, (TIakaThl, CTEH/AbI, CXEMbI, KpacHbIE
KHHIH), 10CKa y4eOHast MesoBas + MarHur.

-KoMriekTsl y4eOHBIX U y4eOHO-METOIMUECKUX MAaTEepUaIOB.

-MynsTuMeuitHOE 000py10BaHKHE: MOOWIBHBIN NIEPCOHANBHBIN KomnbioTep ASUS
X58C01 — 1 mr., (OC Calculate Linux Desktop, oducnsiii maker LibreOffice, Be6-
opay3zep Firefox, apxusarop 7-zip);, MOY Samsung A4 SL-M2070 — 1 wmir., nepeHoCHON
KOMIUIEKT MyJbTUMEINA anmnapaTtypsl (MmynasTumMenuiinsii npoektop INFOCUS - 1 .,
9KpaH Ha TpeHore - 1 mT., HoyTOyk Samsung NP-RC710-S02 - 1 wt. (OC Windows Strtr
7 Ne06-0512 ot 14.05.2012, odwucusiii maker MS Office std 2010 Ne 07-0812 ot
27.08.2012, Be6-Opay3ep Firefox, apxuBatop 7-zip)).

C uenblo oOecreueHHs] BBIMOJHEHUS OOYYaIOIUMUCS MPAaKTUYECKUX 3aHSITHUH,
BKJIIOYAsi KaK O0s3aTeIbHbIM KOMIIOHEHT NPaKTUYECKUEe 3aJlaHusl C HUCIOJIb30BaHUEM
MEePCOHATBHBIX KOMIIBIOTEPOB, B MPOIECCE M3YUEHUS] YUEOHOTO MPeaMETa UCTIONb3YETCs
kadunetr Undgopmaruka Ne Y402.

- PaGouune mecta oOyuaromuxcs, padbodyee MECTO IIPEno1aBaTesl.

- HaGopbl neMOHCTpallMOHHOTO OOOpYAOBaHUS W YYEOHO-HATJIAIHBIX MOCOOUI
(KOMIIBIOTEPHBIE ~ CTOJBI, MEPCOHAJbHbIE  KOMIBIOTEPHI, KOMIIBIOTEPHBIM  CTOJ
npenojaBatTensi, BUjaeoMaTepHualibl, J0CKa yueOHasi MapKep + MarHur);

- Mynbtumenuiinoe obopyaoBanue: komnbtorep APM tun 1 AltaWing — 12 .
(OC Windows Pro 7 Ne06-0512 ot 14.05.2012, oducusiit naker MS Office std 2010 Neo
07-0812 ot 27.08.2012, BeO-Opay3ep Firefox, rpaduueckuit pegakrop GIMP,
KJ1aBuaTypHbiid TpeHaxep RapidTyping, apxuBarop 7-zip); mpuHTEp JIa3epHbIM Samsung
ML1520 — 1 wT.; n1epeHOCHOM KOMILUIEKT MYyJIbTUMEIA-aNNapaTyphl (MyJIbTUMEIUNHBIN
npoektop INFOCUS - mt., 3kpan Ha TpeHore - 1 mt., HoytOyk Samsung NP-RC710-S02
- 1 mr. (OC Windows Strtr 7 Ne06-0512 ot 14.05.2012, oducusiii naker MS Office std
2010 Ne 07-0812 ot 27.08.2012, Be6-0payzep Firefox, apxuatop 7-zip)).

Y4yeOHass ayauTopus AJIs1 CAMOCTOATEIbHON MOATOTOBKH CTY1eHTOB Ne Y403.

- PaGouune mecta oOyuarommuxcs, padbodee MECTO IPeno1aBaTesl.

- HaGopbl 1eMOHCTpAallMOHHOTO O0OpYAOBAaHUS W YYEOHO-HATJIAIHBIX MOCOOUI
(CTeHIbI, CXEeMBI, TTAKaTHI).
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- Mynetumeauitnoe o00pynoBaHue: KOMIBIOTEP B cOOpe ¢ BbixoaoM B HTepHeET —
5 mt. (OC Calculate Linux Desktop, opucnsiit naker LibreOffice, Be6-0payzep Firefox,
apxuBarop 7-zip); M®Y HP LaserJet Pro MFP M28a — 1miT.; mepeHOCHONH KOMIIJIEKT
MyJbTUMEIMA amnmnapatypsl (MyJabtuMmeauiinbii npoektop INFOCUS - 1 mir., sxpaH Ha
TpeHore - 1 mrt., HoyToOyk Samsung NP-RC710-S02 - 1 wt., OC Windows Strtr 7 Ne(06-
0512 ot 14.05.2012, oducnsiii maker MS Office std 2010 Ne 07-0812 ot 27.08.2012,
BeO-Opaysep Firefox, apxusarop 7-zip).

YuraabHblii 3aJ1 0M0JIHOTEKH ¢ BLIX0I0M B ceTh UHTepHeT.

MarepuanbHO — TEXHHUECKOE 00eCTIeUeHHE:

Croubl, cTynbpsa Ha 80 MOCaAOYHBIX MECT

- HaGopbl 1eMOHCTpAallMOHHOTO OOOpPYAOBaHUS W YYEOHO-HATJIAIHBIX MOCOOUI
(CTeHIbI, CXEeMBI, TIAKaTHI).

- MynsTuMenuitnoe obopyaoBanue: komnbrotep B coope — 10 mr. (OC Calculate
Linux Desktop, oducnsiii naker LibreOffice, Be0-Opay3ep Firefox, apxuatop 7-zip);
MEPEHOCHON KOMIUJIEKT MYJbTUMEANa anmnaparypbl (MyJIbTUMEAUNHBIM MPOEKTOP
INFOCUS - 1 mt., a3xpan Ha TpeHore - 1 mT., HoytOyk Samsung NP-RC710-S02 - 1 mirt.,
OC Windows Strtr 7 Ne06-0512 ot 14.05.2012, oduchsiit naker MS Office std 2010 No
07-0812 ot 27.08.2012, BeO-6pay3ep Firefox, apxusarop 7-zip).

Y4eOHO-MeTOAUYECKOEe  oO0ecmedeHHe:  YYCOHO-METOJMYECKUN  KOMILIEKC
y4yeOHOro mnpeaMera MaremaTuka, BKIIOYAIONUMNA pabouyl0 MOporpamMmy MpeaMeTa,
KaJICHIAPHO-TEMAaTUUECKUN TUIaH, METOJIMYECKUE PEKOMEHIAIUU sl MpernojaBareie
o OOIIMM BOIMPOCaM MPENoJiaBaHusl, METOJAMYECKUE PEKOMEHIAIUU JISl CTYJACHTOB IO
M3YUYEHUIO TMpeIMeTa, METOJUYECKHE PEKOMEHAAIMu IO CaMOCTOSTEIbHON paboTe
00yyYaromuxcs, METOJUYECKHE PEKOMEHAAIIMU IO BBITOTHEHUIO MPAKTUYECKUX 3aHSITUH,
(OHJ OIIEHOYHBIX CPEACTB yUeOHOr0 MpeIMETa.

4.2. O01mue TpeOOBAHUA K peajM3alu 00pa3oBaTeJbHOI0 MpoLecca

Peanuzanusa  nporpamMMmbl  MpeAIoJiaraeT  MCHOJIb30BAaHUE  TPAJUIIMOHHBIX,
AKTUBHBIX W WHTEPAKTUBHBIX (POopM 0OOyueHHs] Ha Y4YEOHBIX 3aHITHUSX B COUYETAHUH C
BHEAYJIUTOPHOU paboTOoil 00yyaroerocs.

CHHXpPOHHOE B3aUMOJEHCTBHE OOydYaromerocs ¢ MPEernofaBaTeIeM MOXKET
OCYILECTBIISITHCS C MOMOIIBIO YaTa, CO3JJaHHOTO 10 npeaMety Ha miargopme «Moodley.
http://moodle.bgsha.com/course/view.php?id=32719

ACUHXpOHHOE OO0Yy4YEHHE OCYIIECTBIISIETCS B BHUJE CaMOCTOSTEIBLHONW pabOThl U
KOHTPOJISl 32 CAMOCTOSITENBHON Pab0TOil MO yueOHOMY MpeaMETYy.

4.3. KagpoBoe od0ecnieueHue o00pa3oBaTeibHOI0 npouecca
Peanuzanus IIIICC3 B cootBerctBUH ¢ PI'OC COO n ®I'OC CIIO 23.02.03
TexHuyeckoe o0OCTy)XKMBAaHHE U PEMOHT AaBTOMOOWJIBHOTO TpaHCIOpTa obOecreyeHa
MeJarorHuecKuMU  KaJipaMH, HMEIONIMMHU BhICIIEE OOpa3oBaHUE, COOTBETCTBYIOIIEE
NpopUII0 MPEenolaBaeMoro MpeaMeTa, a TaKXKe HAJIUYUeM ONbITa JEATEIbHOCTH B
OpraHu3alusax COOTBETCTByIoUed mnpodeccuonansHoit  cdepe. I[IpenomaBarenu
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MOJIy4YaloT JOMOJHUTENbHOE TpodeccuoHanbHoe o00pa3oBaHHE IO MporpaMmmam
TOBBIIIICHUSI KBaU(pUKALMK, B TOM 4YHC]Ie B (OpME CTAXHUPOBKH B MPOPUILHBIX
opraHuzanusax He pexe 1 pasza B 3 roja.

4.4. Opranuszanusi 00pa3oBaTeJIbHOI0 MPoIecca AJIs HHBAJIUIA0B U JIHII C
OTrpaHMYEeHHBIMHM BO3MOKHOCTSIMH 3I0POBbSI

OOydeHue Mo MpeaMEeTy JIUIl, OTHOCSUIUXCA K KaTErOpUHU WHBAIUAOB WM JIUI[ C
OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI OCYIIECTBISETCA C y4€TOM OCOOEHHOCTEH
MCUX0(U3NIECKOT0 Pa3BUTHS, UHAUBUIYATbHBIX BO3MOXXHOCTEU U COCTOSIHUS 37I0POBbS
Takux oOydyaromuxca. B ciydae BO3HMKHOBEHHS HEOOXOJIUMOCTH OOyYE€HUsS JIUI[ C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI B TEXHUKYME MPEIyCMAaTPUBAECTCS CO3aHUE
CHELUUANIBHBIX  YCIIOBHM, BKJIIOUAIOINMX B Ce0s HUCHOJIb30BaAHUE CIEHHUATBHBIX
o0pa3oBaTeIbHBIX MPOrpaMM, METOJAOB BOCHHUTAHUS, AUAAKTUYECKUX MAaTEepUaJIOB,
CHEHUANIBHBIX TEXHUYECKUX CPEACTB OOYy4YEeHHUS KOJUIEKTUBHOTO M WHIMBUAYAIBHOTO
MOJIb30BAHUS, TMPEJOCTABICHUE YCIYT AacCUCTEHTa (IMOMOIIHMUKA), OKAa3bIBAIOIIETO
oOyyYaromumMcsi HEOOXOJIUMYI0 TEXHUYECKYIO TMOMOIlb, MNPOBEICHUE TPYIIOBBIX U
WHJMBUIYaJbHBIX KOPPEKIIMOHHBIX 3aHATUN, 00ECIIeUeHHUEe NOCTYIa B 3JJaHUs TEXHUKyMa
U JIpyrue YCIOBUs, ©O€3 KOTOpPhIX HEBO3MOXXHO WM 3aTPyJHEHO OCBOECHHUE
0o0pa3oBaTeNbHBIX MpPOrpaMM OOYYAIONIUMHUCS C OTPAaHMYECHHBIMH BO3MOKHOCTSIMU
310pPOBBS.

[Ipy nonydyeHun cpeaHenpo(ecCHOHaIbHOIO 00pa3oBaHUs OO0yYarOUIUMCs C
OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS MPENOCTABISIOTCS O€cCIiaTHO ydeOHas
auTepaTypa, € Yy4eToM OcoObIX MOoTpeOHOCTEeN OOyYalmMUMC C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0pPOBbsl O00ECIEUMBAETCA MPEAOCTaBICHUE YUYEOHBIX, JEKIIMOHHBIM
MaTepuanoB B AJIEKTPOHHOM BHJIE.

4.5. ”IH®OOPMAILIMOHHOE OBECIIEYEHHUE.
OcHoBHas auTEparypa:

1. Marematuka: anreOpa ¥ Hayalla MaTeMAaTHYECKOrO0 aHaJn3a,
reoMmeTpusi. AnreOpa ¥ Havalla MaTeMAaTHYECKOTO aHamu3a. YUYeOHWK s
o011eo0pa3oBaTeNbHbIX opraHu3aiuii (0a3oBbiil ypoBeHs). B 2u. Y. 1 /A.T.
Mopakosuy, I1.B. Cemenos. -6¢ uza., ctep.- M.: MaeMo3uHna, 2018.- 448c.

2. Matematuka: anrebpa ¥ Hadajda MAaTeMaTHYEeCKOrO0 aHaJu3a,
reoMmeTpusi. AnreOpa W Havalla MaTeMAaTHYECKOTO aHamu3a. YUYeOHWK s
o011eo0pa3oBaTeNbHbIX opraHu3aiuil (0a3oBblil ypoBeHb). B 24. Y. 2 [A.T.
Mopakosud u ap.]. -6e u3za., crep.- M.: MuemosuHa, 2018.- 271 c.

3. [Toropenos, A. B. Ananutuueckas reometpus / A. B. [loropenos. —
4-e m3n. — Mocksa, MxeBck : PerymspHas M xaoTudeckas IHHAMUKA,
NHcTUTYT KOMIIBIOTEPHBIX HccnenoBanui, 2019. — 208 ¢. — ISBN 978-5-
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4344-0720-5. — Tekcr : SIEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/91909.htm

I[OHO.]]HI/ITC.]ILHaﬂ Juareparypa:

1. baxtuna, E.B. KOMIUIEKT KOHTPOJIBHO-U3MEPUTENBHBIX MAaTEpPHUAJIOB
COCTaBJIEH [Jis TEKYIWIETO KOHTPOJs Mo JucuuiuimHe «MaremaTuka
moHorpadust / baxtuna E.B., Kopsakuna M.JIL., Kucenesa U.U., UlynsateeBa
H.H. — Mocksa : Pycaiinc, 2019. — 77 ¢. — ISBN 978-5-4365-3744-3. —
URL: https://book.ru/book/934593

2. ['onuapenko, B.M. DnemeHThl BbICHIEH MaTeMaTHUKUA : Y4eOHHUK /
I'onuapenko B.M., Jlunaruna JI.B., PeuioB A.A. — Mocksa : KnoPyc, 2020.
— 363 C. — ISBN 978-5-406-01472-1. — URL:

https://book.ru/book/935921

Ilepeyenr mnpodeccHOHANBLHBIX 043 [JaHHBIX M HH(OPMAIMOHHBIX
CIPABOYHBIX CUCTEM

Komnsrorepnas nadopmannonHo-mpaBoBas cucrema «Koncynbrantllntocy»

[Ipodeccuonanbhuas cnpaBoyHas cuctema « TexakcrnepT

OdurmaneHblii  UHTEpHET-OpTA  0a3bl  JaHHBIX MPaBOBOM  MH(OpMAIU
http://pravo.gov.ru/

[lopran ®@enepanbHbIX TOCYAApPCTBEHHBIX  0O0pa30BaTENbHBIX  CTAHJAPTOB
https://fgos.ru/

[Toptan "UnHpopMmanmoHHO-KOMMYHHUKALIMOHHBIE TEXHOJOTUU B oOOpazoBaHUU"
http://www.ict.edu.ru/

Web of Science Core Collection mnonutemarndeckas pedepaTuBHO-
oubnuorpaduueckass W HaykoMeTpuueckas (OuOnmomeTpuueckas) 0aza JTaHHBIX
http://www.webofscience.com

[lonmHotekcToBbd  apxuB  «HanuoHanbHbld  DnekTpoHHO-MHGOpMAIMOHHBIN
Kouncopuunym» (HOUKOH) https://neicon.ru/

ba3zbl nannbix u3garenscTBa Springer https://link.springer.com/

JJIEKTPOHHBbIE MOJHOTEKCTOBbIE PeCypPChl HAYUYHOM OMOJINOTEKH

HanmenoBanne Cpoxk neictBus Anpec B cetu UHTEpHET
TOKYMEHTA C YKa3aHUEM JTOKYMEHTa
PEKBU3UTOB
DeKTpOHHAs C 13.03.2020 mo http://e.lanbook.com/

oubnnoreuHas cucremMa 12.03.2021
«JlaHb»
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Kontpakt Ne2021CH ot
13.03.20

Konnexmms
«Berepunapus u
CEJIbCKOE XO3SHCTBOY,
«TexHoJIorns MUILEBHIX
MPOU3BOJICTBY,
«HX)enepHo-
TEXHUYECKUE HAYKW) -
n3nareabcTBO Jlans ObC
Jlans. IloakimrodeHsbl Bce
KYPHAJIBL.

Hocrtyn o [P-anpecam
YHUBEPCUTETA, C INIHBIX
KOMITHIOTEPOB 10
WHIUBUTY ATbHBIM
JIOTUHAM M TIapoisiM 0e3
OTpPaHUYCHHUS YUCIA

OoJIb30BaTeneu

DIEeKTPOHHO- C 13.03.2020 mo http://rucont.ru/
OuOJIMoTEUYHAsA cUCcTEMA 12.03.2021

"HarmoHaabHBIN

unudpoBoi pecypc

"PYKOHT". Kontpakt Neo
032020 ot 13.03.20.
JlocTyn K KOJIEKUHUAM
«Komoc-Cy» u ®I'bHY
«Pocundopmarporex» no
o0111eMy JTIOTHHY/TapoJTto
0e3 npuBsizku k [P-anpecy
0e3 orpaHMYCHUS YHUCIIa
M0JIb30BATEIIEH.

Nudopmarimonnsie
YCIYTH 3JIEKTPOHHOTO
CIIpaBOYHUKA
«Andopmuo» - BY3 u

C 13.03.2020 o
12.03.2021

www.informio.ru
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CV¥Y3. Kontpakt KO 337
ot 13.03.2020.
IloaknroueH BeCh MacCHUB.

HocTyn no obmemy
JIOTUHY/TIapoJto 0e3
npuBsa3ku k [P-agpecy 0e3
OTpPaHUYCHHUS YUCITA
I10JIb30BATEIIEH.

DIIEKTPOHHO-
OnOIMoTeYHas CHCTEMa
«AgriLib», ®I'bOY BO
PT'A3Y.

[TogkaroueH BeCh
MAacCCHB.

Jloctyn 1o
VHINBUYyaJbHBIM
JIOTUHAM | TIapoisiM 0e3
OTpaHUYCHUA YUCIIa
MOJIb30BATEIIEH

C 13.03.2020 o
12.03.2021

http://ebs.rgazu.ru/

DIIEKTPOHHAs
oubnnoreuHas cucremMa
«BOOK.RU»

Kontpakt Ne C
13.03.2020 mo 12.03.2021
. llogxmouena 6a3oBas
KOJIJICKITHS.

Hoctyn no IP-agpecam
YHHUBEPCUTETA, C THIHBIX
KOMITIBIOTEPOB 0 00LIEMY
JOTUHY/TIapoJto 0e3
OTPaHUYCHHS] YUCIIA
M0JIb30BaTEIIEU

C 13.03.2020 o
12.03.2021

http://www.book.ru/

DIIEKTPOHHO-
oubnunoreuHas cucremMa

C 18.03.2020 o
17.03.2021

http://www.iprbookshop.ru/
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«Ai I1u Op Menuay

Kontpakt Ne 6436/20 ot
18.03.2020..
ITonxiroueHna basosas
Bepcus «lIpemuym»,
KOTOpasi MPEACTABIISIET
co00M IIEKTPOHHYIO
ONOIMOTEKY
MOJTHOTEKCTOBBIX
u3nanuit (6onee 25 000) u
*KypHaioB (0osee 6 000
HOMEPOB).

Hoctyn no IP-agpecam
YHHUBEPCUTETA, C THIHBIX
KOMITIBIOTEPOB 10 00LIEMY
JIOTUHY/TIapoJto 0e3
OTPaHUYCHHSI YUCIIA
M0JIb30BaTEIIEU

NC «EnnHoe okHO»

becnnatHbIi, CBOOOIHBIN,
HEOTPAaHUYCHHBINA TOCTYII
K HHTETPATLHOMY
KaTajiory
00pa3oBaTEIbHBIX
MHTEPHET-PECYPCOB U K
AIEKTPOHHOUN OMOINOTEKE
y4eOHO-METOJUUECKUX
MaTepuanoB Jisi 00111ero
1 Ipo(eCCUOHATIEHOTO
00pa3oBaHUs.

Cpoxk neicTBus
HEOrpaHUYCH

http://window.edu.ru.

JlocTyn K
MOJTHOTEKCTOBBIM
JOKYMEHTaM, y4eOHO-
METOUIECKIM
OCcOoOUsIM, aBTOpaMHU
KOTOPBIX SIBISFOTCS

OeccpoUHbIi

www.bgsha.com
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COTPYAHUKH bpsiHCKOrO
I'AY u ero ¢punmanos.

JlocTy1 110 KOIOBOMY
cioBy 0e3 mpuBsi3KU K [P-
aapecy u 0e3
OTPaHUYCHHSI YUCIIA

O0JB30BaTEIEN
Ilepuoauyeckasi ne4arb
T'oawl
HasBanue MOJANMUCKH (MJIH MecTOoHaXO0KAeHHE
BBIIIYCKA)

Ural Mathematical Journal
(UMJ)

Bectauk Kaszaxckoro
HAMOHAJIBHOTO
[eJaroru4eckoro
YHUBEpCUTETa UMEHU Abasl.
[Cepust Ousuko-
MaTeMaTU4eCKUe HayKH

2016-2019 http://www.iprbookshop.ru/71726.html

2017-2019 http://www.iprbookshop.ru/60671.html

Bectruk Jluneukoro
rOCYJ1apCTBEHHOTO 2015-2019 http://www.iprbookshop.ru/59075.html
TEXHUYECKOTO YHHUBEPCHUTETA

Bectauk Poccuiickoro
YHUBEpCUTETA APYHKOBI
Hapo0B. Cepus 2015-2019 http://www.iprbookshop.ru/32515.html
Martematuka. upopmaTuka.
dusznka

M3Bectust CapaTOBCKOTO
yHuBepcureTa. HoBas cepust.
|Cepust Maremaruxka.
Mexanuka. Undopmaruka

2015-2019 http://www.iprbookshop.ru/99689.html

HNuTepHeT-pecypcesl:
1. Tlopran Math.ru: bubnuoreka, MmeuaTeKka, OIMMINAABL, 3a]a4l, HAYYHbIE IIKOJIBI,
YUHUTEIbCKAasl, ICTOPUS MaTeMaTuku http:// www.math.ru
2. Maremaruka B OTKpbeITOM KOJuiemke http://www.mathematics.ru
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PN W

9.

. Marematuka: KOHCynbTallMOHHBIA ULEHTP NPENOAABATENEH W BBITYCKHUKOB

http://school.msu.ru

MOCKOBCKUM ~ IIEHTp  HENPEpPHIBHOTO  MaTEeMaTU4YecKoro  oOpa3oBaHUs
(MIITHMO) http://www.mccme.ru

OO6pa3zoBarenbHblil MaTeMaTHueckuil cailtT Exponenta.ru http://www.exponenta.ru
O6uepoccuiickuiit maTeMatnueckuid moptan Math-Net.Ru  http://www.mathnet.ru
[Toptan Allmath.ru - Bcst MaremaTuka B onHOM MecTe http://www.allmath.ru
NuTtepuer-6ubnmorexa (bU3uKO-MaTeMaTUYECKON JUTEPATYPBI
http://ilib.mccme.ru

Nurtepuer-nipoekt "3agaun" http://www.problems.ru

10.JIornueckue 3amayu 1 roaoBoJIOMKHA http://smekalka.pp.ru
11.MaTemaTuka B MOMOIIb MIKOJbHUKY U CTYAEHTY (T€CThI 10 MaTeMaTUKE OHJIAWH)

http://www.mathtest.ru
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Peuensus

Ha pabouyto nporpaMmy
ydebHoro npeamera «MareMaTuka
creruanbHOCTh 23.02.03 TexHuueckoe 00CTy)KMBaHUE U PEMOHT
aBTOMOOHMJIBHOI'O TPAHCIIOPTA.

Pabouast mporpamma yuyebHOro mpenmera «Martematuka» paszpaboraHa c
yderoM  TpeboBanuii denepanibHOro  rocygapcTBeHHOro  00pa3oBaTeNbHOIO
cTaHjapra cpefaHero obmero obpa3oBanus, PenepasibHOrO TrOCYIapCTBEHHOTO
o0pa30BaTeIbHOr0 CTaHJapTa CpeaHEero MpoQecCUOHAILHOIO 00pa30BaHHs I10
crienrasibHOCTH 23.02.03 Texuudeckoe oOciTy)KUBaHUE U PEMOHT aBTOMOOMIIBHOTO
TpaHCIOPTA.

B paboueil mporpamme mnpencTaBieHbl: pe3yJibTaTbl OCBOEHHUS Yy4eOHOro
npeaMeTa, CTPyKTypa M COJIep)KaHue IMpeaMeTa, YCIOBHS peajiu3aluu padoyeit
NpOrpaMMbl, CaMOCTOSIT€NIbHAsE BHeayJIUTOpHas pabora CTyAeHTOB, Gopma
IIPOMEXYTOYHOM aTTecTalldd CTYJEHTOB, KOHTPOJIb MU OIEHKa pe3yJbTaToOB
OCBOEHUS IpeMeTa, NHHOpMallMOHHOe obecrieueHre mpeIMeTa.

Bce paspensl paboueil mporpaMMmbl OpPUEHTHPOBAHBI Ha JOCTUIKEHUE
JMYHOCTHBIX, METAPEMETHBIX U MPEIMETHBIX PE3yIbTaTOB, KOTOPBIMH JOJDKEH
oBlaneTh OOydYaloIuiics W B TIIOJHOH Mepe OTBe4YaloT TpeOOBaHUSIM
crannapra. Kaxapiii pazaen mporpaMMbl pacKpbhIBaeT paccMaTpruBaeMble BOIIPOCHI
B JIOTUYECKOM IMOCIETOBATEIbHOCTH,  OINpeJAeNisieMOd  3aKOHOMEPHOCTSIMU
00y4eHUs CTyIEHTOB.

B nporpamme otpaxeHa MakcuMasbHas yueOHasi Harpy3ka, BKIIIOYAIOIasl B
cebsi ay/IMTOPHYIO Y4eOHYIO Harpy3Ky M CaMOCTOSITEJIbHYIO BHEaAyIUTOPHYIO B
COOTBETCTBHHM C Y4eOHBIM IUIaHOM Mo creuuanbHocTd 23.02.03 Texnuueckoe
o0cy)XMBaHUE ¥ PEMOHT aBTOMOOUIIBHOTO TPAHCIIOPTA.

Pa3paboranubie GopMbl W METOABI IO3BOJIAIOT B IOJHOM Mepe
OCYIIECTBIISITH KOHTPOJIb ¥ OLIEHKY pe3yJIbTaTOB O0yUEHHsI.

[Iporpamma ydeOHoro mpeamera «MareMarrka» BBIIIOJIHEHA HA XOPOIIEM
METOAMYECKOM YPOBHE M MOXET OBITh PEKOMEHJIOBaHa Ui 00pa3oBaTelbHbIX
yUpeXXIeHUH cpeHero npoecCHOHaIbHOIO 00pa3oBaHusl.

Peuienzenr:

npernojaBareab MaTeMaTUKH,
BBICIIIEH KBATU(DUKAITMOHHON K

‘@QAQ,L%’{ Jopomenko A ..

/



