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1. IOACHUTEJIBHAA 3AIITMCKA

PaGouas mporpamma o011€00pa3zoBaTEIbHON y4eOHOM JACLUTUTUHBI
OV/.m.05. «Marematuka»  MpeaHa3HA4Y€HA JISI W3YyYCHUS MATEMAaTUKA B
OI'BIIOY «bylcKkuii TEXHUKYM KEJIE3HOJO0POKHOro TpaHcnopra KocTpomckoi
oOnacTu» (nmajgee TEXHHKYM), pealu3yronieM o00pa3oBaTelbHYI0 MPOTpaMMy
cpenHero  obmero  oOpa3oBaHHMs B TpeeNax ~ OCBOCHHUA  OCHOBHOM
npodeccuonansHoit  ob6pazoBatenpHO mporpammel CIIO (OIIOIT CIIO) Ha
0a3e OCHOBHOTO OOIIET0 OOpa30BaHUS MPU MOATOTOBKE KBATU(UIIUPOBAHHBIX
pabouux, CIy>KalluXx.

Pabouas nporpamma OV ]J[.1m.05. «MaTtemaTuka» pa3paboTaHa Ha OCHOBAaHUU
Pacnopspkennst MunucrepctBa mnpocseuieHuss PO or 30.04.2021 P-98 «O0
yrBepkaeHnn KoHuenuuu npenopaBaHusi oOHieoOpa3oBaTeNIbHbIX JUCLHHUILUIAH C
Y4ETOM npodeccruoHanbHON HaIlpaBJICHHOCTH MporpaMm CPEIHETO
npo(ecCHOHATBHOTO 00pa30BaHUs, peain3yeMbIX Ha 0a3e OCHOBHOIO OOLIETo
oOpa3oBaHMsl, NPEIyCMaTPUBAIOLUINE HHTEHCUBHYIO  0011€00pa30oBaTelbHYIO
MOATOTOBKY  OOYYalOIMXCS ~ C  BKJIIOYECHHEM  TPUKIAJHBIX  MOJYJIEH,
COOTBETCTBYIOIIUX  MPOGECCHOHANIBHON  HAMpPaBICHHOCTU» W C  y4eTOM
[IpumepHoOU OCHOBHOW 00pa3oBaTeIbHOM MporpaMMbl CpPEIHEro O0O0IIero
oOpazoBaHus (pemieHue ¢geaepaibHOr0 yueOHO-METOUYECKOTr0 OOBETUHEHUS 110
oO1iemMy 00pa3zoBaHuio - TPoTokoJI OT 28.06.2016 . Ne 2/16-3.)

Jlannass pabouasi mporpamMma MOXET pEaJu30BbIBATHCS C IMPUMEHEHHEM
AIEKTPOHHOTO 00YYEeHHS M IUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOT .

Conepxxanne paboueirt mporpammbl OV /J[.m.05. «Marematrkay HampaBJICHO
Ha JJOCTHKEHUE CIEAYIONIUX HeJeHd U 3a1a4:

eo0OecnieueHue Cc(HOPMUPOBAHHOCTH NpEACTAaBICHUM O COLMAIbHBIX,
KYJbTYPHBIX U UCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MATEMATUKH;

so0ecrieueHue CHOPMHUPOBAHHOCTH JIOTUUECKOTO, AJTOPUTMHUYECKOTO U
MaTeMaTUYECKOTO MBIILJICHUS;

so0ecrieyeHne CQPOPMUPOBAHHOCTH YMEHUW NPUMEHSATh TMOJyUYECHHbIE
3HAHUS [PU PEIICHUN Pa3JIMYHbIX 33]1a4;

so0ccricueHrue CHOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHKE Kak
4acTH  OOIIEYEIOBEYECKOM  KYJIbTYpPhl, YHUBEPCAJIBHOM  SI3bIKE  HAYKH,
MO3BOJIAIOIIEM OMUCHIBATH U U3y4aTh PEaIbHbIE MPOLIECCHI U SBJICHUSI.

B mporpammy BKITIOUEHO COJEpiKaHKe, HaNpaBiICHHOE HA (HOpMUPOBaHUE
y CTYJIEHTOB KOMIIETECHIINI, HEOOXOIUMBIX IJIsi KauecTBeHHOro ocBoenus OITOII
CIIO Ha 6a3ze ocCHOBHOro o0Omiero oOpa3oBaHHS — NPOrPaMMbl MOATOTOBKHU
KBATM(PUIUPOBaHHBIX padounx, ciyxamux (ITIIKPC).

2. OBIIIASI XAPAKTEPUCTUKA YYEBHOM JJUCIIUTIJIMHBI
OV A.n.05. <MATEMATHUKA»



Vuebnas  gucnmmimaa OV /[.m.05. «MaremaTuka» SIBJISIETCSI
byHIaMEeHTAIBHOM  00111c00pa3oBaTEIbHON  JAUCIUIIMHON CO  CJIOKUBIIUMCS
YCTOMYMBBIM  COJACP)KaHMEM U  OOIMMMH TpeOOBaHMSAMH K  IOJTOTOBKE
oOyuaromuxcs. B TexHukyme, peanusyromieM 00pa30oBaTelbHYI0 MpOorpaMMy
cpeadero obmiero ooOpaszoBanusi B mpexaenax ocBoeHus OIIOII CIIO na 0Oaze
OCHOBHOTO 00IIIeTo 00pa3oBaHMs, u3ydeHue yueOHOM auctumivabel OV J[.1m.05.
«MareMaTuka» HMEET CBOM OCOOCHHOCTHM B 3aBHCHMOCTH OT TPOQuUiIs
npodeccuonambHOrO0  00pasoBanus. Ilpu  ocBoeHUHU npodeccuit  CIIO
TEXHUYECKOTO npodmwiss  mpodeccruonanbHOrO 00pa3oBaHUsS y4eOHas
mucrumHa OY[.m.05. «Martematukay  u3ydaeTrcs OoJiee YIIIyOJICHHO, Kak
npodribHass ydeOHas TUCIUIUIMHA, YYWUTHIBAIONIAsl CIEIU(PHKY OCBaMBAEMBIX
npodeccuil. DTO BBIpAXKAETCS B COJACPKAHUM OOYyYECHHS, KOJIUYECTBE 4YaCOB,
BBIZICISIEMBIX Ha M3YYCHHE OTICIBHBIX TEM MPOTPAMMBI, TITyOMHE WX OCBOCHUS
CTYJIEHTaMHU, 00BbEME U XapaKTepe MPAKTUUECKUX 3aHSITHM, BUJAX BHEAYIUTOPHOM
CaMOCTOATENBbHON paboThl cTyAeHTOB. OOmMe 1eau U3y4YeHUs y4dyeOHOM
mucuumuinael OYJ[.m.05. «Martematuka» TpaJullMOHHO PEau3yIOTCsl B YEThIpeX
HaIpaBJICHUAX

1) ob1iee mpeacTaBiieHne 00 UIEIX U METOJIaX MaTeMaTHKU;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHUE;

3) oBnageHre HEOOXOIMMBIMU KOHKPETHBIMHU 3HAHUSIMA U YMCHUSIMU,

4) BocniUTaTEIbHOE BO3/ICHCTBHUE.

[Tpodmmmsarus 1eneid MareMaTHdeckoro oOpa3oBaHUS OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3AlMK y4eOHOM AesATeNbHOCTA OOydarommxcs. Jis
TEXHUYECKOTO  npoduias npodecCuoHANbHOrO 00pa3oBaHusi BBIOOp Ieyel
CMEIIaeTCs B MParMaTHYECKOM HaIpaBJIEHUH, MPEAYCMATPUBAIOIIEM YCHJICHUE W
pacimpeHue TIPUKJIATHOTO XapakTepa U3YYCHUS MaTeMaTHKH,
MPEUMYIIIECTBEHHON OPUEHTAIMA Ha aJITOPUTMHYECKHAN CTWIb MO3HABATEIbHOMU
e TeTLHOCTH.

N3yuenne yuebHoi amucrumuabel OVY][.m.05. «Maremarukay Kak
npoduabHOM  00IIe00pa3oBaTeIbHON  YUeOHON JHUCHMIUIMHBI, YYWUTHIBAIOIIEH
cnenuuky ocBanBaembix ctyaeHTamMu npodeccun CI1O, obecnieunBaeTcs:

*BBIOOPOM Pa3TUYHBIX TIOJIXO0IOB K BBEJACHUIO OCHOBHBIX TIOHSITHIA,

s¢opMUpOBAHMEM  CHCTEMBbI  y4eOHBIX  3aJaHUl, OOECIECUNBAIONIUX
3¢ (HEKTUBHOE OCYIICCTBICHUE BRIOPAHHBIX I1EJICBBIX YCTAHOBOK;

so0OOTAIlICHUEM CIEKTpa CTWIEH Y4eOHOM JCATENBHOCTH 3a  CYET
COTJIaCOBaHUS C BEAYIIMMH JACATCIHPHOCTHBIMU XapaKTEPUCTHKAMH BHIOpaHHOM
npodeccun.

[TpodwmibHas cocraBistomas OTpakaeTcs B TpeOOBAaHHUAX K TIOJATOTOBKE
0oOy4Jarommxcs B 4acTH:

*00IIel CHUCTEMBl 3HAHUN: COJEPXKATEIbHBIE TMPHUMEPHl HCIOIb30BAHUS
MaTEeMaTUYECKHUX UCH U METOJI0B B TPO(PECCHOHANLHOM ACSITEIBHOCTH;

*YMEHU: pa3Iuuie B YPOBHE TPEOOBAHMI K CIOKHOCTH TPUMEHSIEMBIX
QJIITOPUTMOB;



*IIPAKTUYECKOTO HCIOJNBb30BAHUS TMPUOOPETEHHbIX 3HAHUW U YMEHUH:
VHIMBUIYAJIbHOTO y4Y€OHOIO OIbITa B IMOCTPOCHUM MAaTEMAaTUYECKUX MOJEIEH,
BBITNIOJTHEHUH UCCIIEI0BATENBCKUX IPOEKTOB.

Takum oOpazom, peanuszauus coaepkKaHUs  y4eOHOM  TUCIUIUIMHBI
OpPUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK Y4eOHOI
paboThl, 3aBUCAUIMX OT NPOopuiIs NpodhecCHOHATBHOrO 00pa30BaHUs, MOJIYUYEHUS
OIbITa MCMOJb30BAaHUSI MATEMAaTHKU B COAEPXKATEIbHBIX U MPOo(eccHOHATbHO
3HaYUMBIX  CHUTyallUsIX 1O  CpPaBHEHHI0O ¢  (OpPMalIbHO-YPOBHEBBIMU
pe3yNbTaTUBHBIMU ~ XapakTepucTukamu oOydenus. ConepkaHue  yueOHOMU
JTUCIUIUIMHBL pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU COJEP)KATEIbHBIMU
JUHUSIMHA 00yYeHHs] MaTeMaTHKe:
sanreOpanueckas JIMHUA, BKJIIOYAIOIIAs CHUCTEMATHU3AIMIO CBEICHUN O dYHCIax;
U3yYeHUE HOBBIX W 00O0OIIEHME paHEe H3YyYEHHBIX olepanuil (BO3BEICHHUE B
CTENEHb, W3BJICUYCHUE KOpHS, Jorapu(MupoBaHUE, CHUHYC, KOCHHYC, TaHIEHC,
KOTaHI€HC ¥ 0OpaTHBIE K HUM); U3yUYE€HHUE HOBBIX BUJOB YUCIIOBBIX BBIPAXKEHUN U
(GopMyJI; COBEpPIICHCTBOBAHME IPAKTUYECKMX HABBIKOB M BBIYMCIUTEIBHON
KyJbTYpbl, pacIIMPpEHHUE U COBEPUICHCTBOBAHMWE aIreOpanvyeckoro amnmapara,
C()OPMUPOBAHHOTO B OCHOBHOM WIKOJIE, W €ro MPUMEHEHHE K PELICHUIO
MaTeMaTUYECKUX U MPUKIAJHbIX 33/a4;

*T€OPETUKO-QYHKIIMOHAJIbHAS JIMHUS, BKIIOYAIOU[as CUCTEMATH3alUI0 MU
pacimMpeHne CBeIeHU O (QYHKIUSAX, COBEPIICHCTBOBAHUE IPpapUuecKux yMEHUH;
3HaKOMCTBO C OCHOBHBIMH HJAESIMH M METOJaMH MaTeMaTHYeCKOTO aHaiu3a B
o0beMe, TIO3BOJISIONIEM HCCIIENOBaTh JJIEMEHTapHble (YHKIMM ©  pemiaTh
IpOCTeiIre TeoMeTpuIecKre, GPU3NIeCcKue 1 Ipyrue NPUKIa HbIe 3a1a4u;

*IMHUS YpaBHCHWW W HEPABEHCTB, OCHOBAaHHAs HAa TIOCTPOCHUU U
WCCJICIOBAaHUHA MaTEMaTHYECKUX MOJIEeH, epeceKaromIascs ¢ anredpandeckon u
TEOPETUKO-QPYHKIIMOHAIBHON  JIMHUSIMH W BKJIOYAloUlass  pa3BUTUE U
COBEpIICHCTBOBAHUE TEXHHUKHU alreOpanyeckux NpeoOpa3oBaHUN ISl peleHUs
ypaBHEHUH, HEPaBEHCTB U CHCTEeM; (OPMUPOBAHHE CIHOCOOHOCTH CTPOUTH U
UCCIIEIOBATh MPOCTEHIIINE MaTeMaTHUYEeCKHE MOJEIU MPU PELICHUH MPHUKIaJIHbIX
3a]a4, 3a]]a4 U3 CMEXHBIX U ClIEHUaTbHBIX JUCIUILIINH;

*reoMeTpUYEcKasl JIMHMS, BKIIOYAIOU[asl HarJisigHble MPEJCTaBICHUS O
IPOCTPAHCTBEHHBIX (PUTypax M M3y4EHHE X CBOMCTB, (GOPMHUPOBAHHUE U PA3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpaKCHMsI, PAa3BUTHE CIIOCOOOB TE€OMETPUYECKHX
U3MEPEHUH, KOOPAWHATHOTO ¥  BEKTOPHOTO  METOAOB  [UIsl  PEIICHUs
MaTeMaTHYECKUX ¥ MPUKIAIHBIX 331aY;

*CTOXaCTUYECKas JTMHHS, OCHOBAaHHAs HA Pa3BUTUM KOMOWHATOPHBIX YMEHHIA,
IpECTaBICHUN 0 BEPOATHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY’KaloIIero Mupa.

Nzyuenue obOmeoOpasoBatenbHol  yueOHoM  mauctumimabl - OV ][.m.05.
«MaTemaTHKay» 3aBepIIaeTCs MOABEACHUEM MTOTOB B (hOpMe dK3aMeHa B paMKax
IIPOMEKYTOUHON aTrTectanuu cryaeHToB B mpouecce ocBoeHuss OIIOIT CIIO Ha

0a3e OCHOBHOrO oO0mEero oOpa3oBaHUS C TIOJYYEHUEM CPEIHETO OOIIEero
obpazoBanus (ITTIKPC).



3. MECTO YUYEBHOMH JUCHUIIJIUMHBI B YYEBHOM ILVIAHE

Vuebnas mucimmmHa OVY]J[.m.05. «Marematuka» SBISETCA 00sS3aTEIbLHBIM
y4eOHBIM TPEIMETOM W3 00s3aTeIbHOM MpeAMeTHOW obiactu «MartemaTuka u
unpopmatukay DI'OC cpennero olmiero oOpazoBanusi. B TexHukywme,
peanu3yronieM 00pa30oBaTelIbHYI0 MPOrpaMMy CpeaHero oOiiero oopa3oBaHUs B
npenenax ocoeHuss OIIOIT CIIO na 6a3e OCHOBHOro o0IIero oOpa3oBaHMUS,
yueOHas JUCLUIUIMHA OY/.m.05. «MaremaTtuka» U3ydaeTcs B
obmeoOpazoBarensHoM Ikie yaeOnoro miana OITOIT CITO na 6a3ze 0CHOBHOTO
obOmiero obOpazoBanus. B yueOnbix mmanax I[IIIKPC  yuebGnas nucuuminHa
OVY.m.05. «Marematuka» BXOJUT B COCTaB OOMMX 00I1€00pa30BaTEIbHBIX
y4€OHBIX TUCUHUILUINH, POPMHUPYEMBIX U3 0053aTEIBHBIX IPEAMETHBIX 00JaCTEN
®I'OC cpennero obmiero obpazoBanusa, mia npodeccuit CIIO TexHHUECKOro
npoduiis npodecCuoHaAIBHOTO 00pa30BaHMUs.

4. TINIAHUPYEMBIE PE3YJBTATHI OCBOEHUSA YUEBHOM
JANCHUIIJINHBI

OcBoenne coaepkanust yueOHor mucnurmumabl OVY]J[.m.05. «MaremaTtukay
o0ecrneunBaeT JOCTHKCHHUE CTYICHTaMH CIEAYIONNX pe3yJIbTaTOB:

JIMYHOCTHBIE, METalpeIMETHbIE U MPEeIMETHBIC Pe3yJIbTaThl MO Y4eOHOI
mucuuiuimeael OY (.05, «Martematuka», perjiaMeHTUpPOBaHbl TpeOOBaHUSMU
dI'OC COO.

C uenpto oOecredyeHHs €IUHCTBA TPOIECCOB BOCHUTAHMS, PA3BUTUA U
oOyueHusi B TEPUOJ, OCBOCHUSA JaHHOW Y4YeOHOH JMCUWIUIMHBI MPOBEACHA
CUHXPOHU3AIIHS:

® JIMYHOCTHBIX, METANPEAMETHBIX PE3YyJIbTATOB M0 YYEOHON NUCIUILIMHE HA
YpOBHE cpenHero ooOiero oOpa3oBaHus Ha 0a30BOM M YIIyOJIEHHOM YPOBHE C
JUYHOCTHBIMU  pe3yjbTaTaMu MPOTPAaMMbl  BOCIHUTAHMS W C  OOIIKMMHU
komriereHusiMu  (OK) mo mpodeccun 35.01.14. «Mactep mo TEeXHHUUYECKOMY
00CITY>KMBAHUIO U PEMOHTY MAaIlIMHHO-TPAKTOPHOIO Mapka» (tadmuna 1)

® JIOCTIDKEHHE TPEAMETHBIX pPe3ydbTaTOB MO Yy4eOHOW AWCIMIUIUHE Ha
0a30BOM W YIIyOJEHHOM ypOBHE CpeaHero ooOmiero oOpa3oBaHus C
npo(ecCUOHANBHBIMU  pe3yJibTaTaMu (ITK) Ha  ypOBHE CPEIAHETO
npodeccruoHanbHOTO 00pa3oBaHus (Tadaua 2).

Tabnuya 1
Cunxponuzayus TUYHOCMHBIX, MEMANPEOMEMHBIX Pe3yIbmamos u3 paboueti npoepammsl no
yuebonou oucyunaute c JIP uz npoepammel 6ocnumarnus ¢ oowumu xomnemenyusimu (OK) no
npogeccuu 35.01.14 «Macmep no mexuuueckomy 0OCIYHCUBAHUIO U PEMOHIY MAUUHHO-TNPAKIMOPHO20
napkay.

JIP Haumenosanue JIP MP | Haumenosanue MP OK Haumenosanue OK no
u3 paboueii u3 paboueii npogeccuu coenacto @IOC
npocpammol npoepammul no CIiO




6OCNUMAHUA U

6ucuunﬂuHe CO2NACHO

coenacno PIOC QI'oC COO
COO

JIP1 [IposBasrommii MP6 | ymeHue onpenenats | OK 8 HUcnonusate BOMHCKYIO
POCCHICKYIO Ha3Ha4YeHUe U (HYHKIHH 00513aHHOCTb, B TOM 4YHCIE C
IpakJIaHCKYIO Ppa3INYHbBIX MIPUMEHEHHEM MOJTY4EHHBIX
UJACHTUYHOCTD, COIIMAJIbHBIX HpOCI)eCCI/IOHaHBHBIX 3HAHUHI
IATPHOTH3M, HHCTHTYTOB (1 roHOMIIEH)

YBaXKEHHE K CBOEMY MP7 | ymeHue OK1 ITornmMaTs CYLIHOCTh u
HApOJLy, 1yBCTBa CaMOCTOSATEIHHO COLIMATBHYIO 3HAYUMOCTb
OTBETCTBEHHOCTH OILICHUBATh " 6yz[yume171 H?O(becglm, TIPOSIBIIATD
niepest PomHoi, NIPUHAMATh  PELICHUS, K HeW YCTOMYMBBIA HHTEpPEC
TOPAOCTH 32 CBOiA olpeeIsoune OK 7 OpraHu3oBEIBaTh COOCTBEHHYIO
Kpaii, cBOI0 PouHy, CTpaTeTHIO TOBEIEHMUS, ACATENBHOCTE € co0ioieHreM
C YYETOM TPaKITaHCKUX TpeOOoBaHMIT OXpaHBl TpyAa W
MIPOIIIOE W HACTOSIIEE o
u HPaBCTBEHHBIX 9KOJIOTUYECKOH 6€30IacHOCTH
MHOTOHAI[IOHAIBHOTO neHHOCTe;
Hapona Poccun,
YBa)KCHHE
TOCYAapCTBEHHBIX
cUMBOJIOB (Tep0, duar,
TUMH);

JIPS JleMoHCTpHUpyrOIIMiA MP1l | ymenue OK 4 Ocy1ecTBIATh TIOHUCK
c(hOopMHUPOBaHHOCTH CaMOCTOSATEIHHO nHpopManny, HeOOXOIMMON IS
OCHOB CaMOPa3BUTHA U OTIPEAETATh Henn 3¢ PEKTUBHOTO BBIITOJTHEHHS
CaMOBOCTIMTaHUS B JEATETbHOCTH " npodeccHOHANBHBIX 33134
COOTBETCTBUHU c COCTaBJIATh TUIAHBI
001IIeYeT0BEYECKUMH NEeATETBHOCTH; OK3 AHanu3upoBaTh pa6ouyio
LEHHOCTSIMHU U CaMOCTOSITENIFHO CUTYAIIHIO, OCYIIECTBIATh
HJeasamMu OCYILECTBIIATD, TEKYLIUI U UTOTOBBII KOHTPOIIb,
Ipa)xJIaHCKOTO KOHTPOJIMPOBATh " OLICHKY u KOPPEKIHIO
o0111ecTBa; TOTOBHOCTh KOPPEKTHPOBAThH cOOCTBEHHOU JIeSITEIIbHOCTH,
U CHOCOOHOCTH K JeATEebHOCTD; HECTH  OTBETCTBEHHOCTH 32
CaMOCTOSITEIILHOM, HCTIONIb30BATh BCE Ppe3yJbTaThl CBOCH PabOTHI
TBOPUYECKOI n BO3MOXXHBIE  PECYpPCHI
OTBETCTBCHHON TSt JOCTHXEHUS
JeATEeNIbHOCTH; MIOCTABJICHHBIX 1IeJel U

peanuzanuu TUTAaHOB
JeSITeIbHOCTH;

BBIOMpATh  yCIICIIHBIE
CTpareruu B
pa3IMYHBIX CUTYAIHsX;

MP4 | roTOBHOCTH u| OK4 Ocy1ecTBIsITh TIOHCK
CTIIOCOOHOCTB K nHpOpManNH, HEOOXOIUMOH IS
CaMOCTOSTEIILHOM 3G PEeKTUBHOTO BBITTOJTHEHUS
nH}popMannoHHO- npodecCHOHAIBHBIX 33714
MI03HABATENBHON OK5 Hcnonp3oBaTh MHPOPMAIOHHO-
JIeATeNIbHOCTH, KOMMYHUKaIMOHHbIE
BJAJICHUE  HaBBIKAMH TEXHOJIOTUH B
TIOTyYeHUS npodeccHoHAIBLHOM
HE00X0 MO JIeSITEIIbHOCTH.
nHpOpMaIN u3
cioBapeit pa3HbIX
THIIOB, yMeHHe
OPHEHTHUPOBATHCS B
Ppa3uyuHbIX
HCTOYHHKAX
nHdopmauny,

KPUTHYECKH OLICHUBATh
U UHTEPIPETHPOBATh
nHpopmauuio,

HOJTy4aeMYyIo u3




Pa3INIHbIX

HCTOYHHKOB,
MP 7 | ymenue

CaMOCTOSATEIHHO ITonnmMaTs CYIIHOCTh u

OIICHHBATH u | OK1 CONMATBHYIO 3HAYHMOCTD

MPUHUMATH  PEIICHUS, Oymymeit mpodeccui, IposBIATh

ONpeAeIIOIe K HEW yCTONYMBBIN UHTEpEC

CTpaTeruio MOBEACHHUS, AHanu3upoBartb pabouyto

C YYETOM TPaKITaHCKUX OK3 CUTYaIHIO, OCYIIECTBIISATH

u HPaBCTBEHHBIX TEKYIIUH U UTOTOBBIN KOHTPOJIb,

LIEHHOCTEH; OLICHKY u KOPPEKLHIO
COOCTBEHHOM JIEATEIBHOCTH,
HECTH  OTBETCTBEHHOCTH  3a
pe3yIBTATHI CBOCH PaOOTHI

OK 7 OpraHu3oBBIBaTh COOCTBEHHYIO
JIESITENIFHOCTE € COOJIOJICHUEM
TpeboBaHMII OXpaHBl TpyAa H
9KOJIOTUUECKOH 0€30IacHOCTH
MP 8

BJIAJICHUE SI3BIKOBBIMH

cpeactBamMu - ymeHue | QK 6 PabGotath B KOMaH[e,

SICHO, JIOTUYHO U TOYHO 3 PeKTUBHO 00IIaTHCS C

u3JIarath CBOKO TOYKY KOJUIEraMH, PyKOBOZACTBOM,

3peHUs, HCIIOIb30BaTh KJIMEHTaMH

a/IeKBaTHBIC SI3BIKOBBIC

CpEICTBa;

JIP6 JleMOHCTpHUpYIOLIHiA MP 2 | ymenue npoaykrtusHo | OK 6 PabGotaTs B KOMaHIeE,
TOJIEPAaHTHOE CO3HAHUE oOmraTecs u 3¢ PEeKTHBHO 00IATHCS C
u TIOBE/ICHHE B B3aUMOJICHCTBOBATh B KOJUIETaMH, PyKOBOZACTBOM,
MOJIMKYJIbTYPHOM mporecce COBMECTHOM KIIMEHTaAMH
MHUpE, TOTOBHOCTb U JIeSTeIbHOCTH,

CIOCOOHOCTH ~ BECTH YUUTBIBaTh  IO3UIHH

JHaior ¢ JIpyruMHu JPYrux YYaCTHHKOB

JIIOJIBMH, JIOCTUraTh B JIeSTeIbHOCTH,

HEM 3¢ G eKTHBHO

B3aUMOIIOHHMAaHHMSI, paspeiaTb KOHQIUKTHI

HaxoJuTh oOmue nenn | MP8 | Biuagenue s3pikoBbiMd | OK 2 OpraHu3oBBIBaTE COOCTBEHHYIO
U COTPYIHHMYATH ISt CpE/ICTBAMHU - YyMEHHE JIeSITEIIFHOCTD MCXOAS U3 LENH U
nx JIOCTHKCHUS, SICHO, JIOTUYHO M TOYHO CHOCOO0OB €€ JOCTH)KEHHS,
CIOCOOHOCTB u3jaratb CBOK TOYKY OTIpEJIETICHHBIX PYKOBOIUTEIEM
MIPOTUBOCTOSTH 3peHHs, HCIONB30BaTh

UJIC0JIOTUH aJIeKBaTHBIC S3BIKOBBIC

IKCTPEMHU3Ma, CpeNCTBa;

HAIMOHAIU3MA,

KceHopoouu,

JUCKPUMHHAIMKA 110

COLIMAJIbHBIM,

PEIUTHO3HBIM,

pacoBbIM,

HalMOHAJIBHBIM

NpU3HaKaM W JAPYTUM

HEeraTHBHBIM

COLMAIbHBIM

SIBJICHHSIM;

JIP8 JeMoHcTpupyromuii MP 7 | ymenue OK 1 [Tonumars CYUIIHOCTb u
HpPaBCTBEHHOE CaMOCTOSTENHHO COLIMAJIbHYIO 3HaYUMOCTb
CO3HAHME U TIOBEICHNE OLICHUBATh " Oynymieii npodeccnu, NPOSBIATH
Ha OCHOBE YCBOCHHS MPUHUMATh  PEIIEHUS, K HEMl yCTOWYMBBIN MHTEPEC
00I1e9en0BeYeCcKuX OIIPEACTIAIONINE
IEHHOCTEI; crparermio mosenenns, | OK 3 AHanu3upoBaTh pabodyIo

C YUYCTOM IpaxJIaHCKUX

CUTyalrio, OCYECCTBIIATh




MPS8

i HPaBCTBEHHBIX
ICHHOCTEH;

BJIAJICHUE S3BIKOBBIMH
CpEICTBAMU - YMEHHUE
SICHO, JIOTHYHO M TOYHO
U3JIarath CBOIO TOUKY
3pEHHs, HCTIOIb30BATh
aJICKBATHBIC SI3bIKOBBIC
CpencTBa;

OK 6

TEKYUIUI U UTOTOBBIA KOHTPOJIb,
OLICHKY U KOPPEKLHUIO
COOCTBEHHOM IEITEIHLHOCTH,
HECTU OTBETCTBEHHOCTb 3a
Pe3yIabTATHI CBOCH pabOTHI

PabGotath B KOMaH[e,

3¢ PeKTHBHO 00MmATHCS C
KOJUIETaMH, PyKOBOJCTBOM,
KJIMEHTaMH

JIP9

[IposBrsromuit
TOTOBHOCTH u
CcrocoOHOCTh K
00pa3oBaHUIO, B TOM
qucle
caM000pa3oBaHHI0, HA
NPOTSKEHUN BCEl
JKH3HH, CO3HATEIHHOE
OTHOIIICHHE K
HENPEPBIBHOMY
00pa3oBaHUIO KaK
YCIIOBHIO  YCIICITHOW
mpoeCCHOHATPHON U
00IIECTBEHHOM
NeSITeITbHOCTH;

MP1

yMEHHE
CaMOCTOSATEIHHO
OIIPEAETATh Henn
JEATETbHOCTH "
COCTaBJIATh TUTaHBI
JeSITeIbHOCTH;
CaMOCTOSATEIIBHO
OCYILIECTBIIATD,
KOHTPOJIMPOBAThH U
KOPPEKTHPOBATh
JeATETbHOCTB;
HCTIONIb30BATh BCE
BO3MOXXHBIE  PECYpPCHI
TSt JOCTHXEHUS
TIOCTABJICHHBIX LIEIeH U
peanuzanuu IUTAHOB
JeSITeIbHOCTH;
BBIOMpATh  yCIICIIHBIE
CTpaTeruu B
Pa3IMYHBIX CUTYalHsX;

MP4

TOTOBHOCTh u
CIIOCOOHOCTH K
CaMOCTOSATEIBHON
HHPOPMALHOHHO-
M03HaBATENBHOM
JeATENEHOCTH,
BJIaJICHHE  HaBBIKAMH
HOTyYCeHUS
HE00X0IUMOH
uHpopMaLK u3
cioBapei pa3HbIX
THIIOB, yMeHHe
OpPHEHTHPOBATHCS B
Pa3INYHBIX

HCTOYHHKAX
nHdopmanny,
KPUTHUYECKH OLICHUBATh
U WHTEPIPETHPOBATh
nHpopMmanuio,
HOJTy4aeMYyIo u3
Ppa3nuyUHbIX
HCTOYHHKOB,

OK 2

OK 4

OpraHu30BEIBaTE COOCTBEHHYIO
JEATEIBHOCTh UCXOIS M3 LETH H
CIIOCOOOB €€ JOCTHKEHHS,

OIIPEe/ICNICHHBIX PYKOBOJIHUTEIEM

OcymiecTBIATh MTOHMCK
uHpOpPMALIUH, HEOOXOTUMOH 15t
3¢ PEKTHBHOTO BBITIOTHEHUS
podeCCHOHAIBHBIX 3a/1a4

OK 5

Hcnonb3oBaTh MHPOPMAIIOHHO-
KOMMYHUKaIIMOHHbIE
TEXHOJIOTUH B
npodeccHoHaIEHOM
JIeSITEIIbHOCTH.
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MP9 | Bnanenue  Hasbikamu | OK 4 OcymecTBiATh IIOUCK

O3HaBaTEIbHON nHpOpMaNH, HEOOXOIUMOM IS
peduexcun KakK 3¢ PEKTHBHOTO BEITIOTHEHUS
OCO3HaHHMSA npodeccHoHANBHBIX 33124
COBEPIIIaeMbIX
JeUcTBUI u
MBICJIUTEIBHBIX
IIPOLIECCOB, ux
pe3yIbTaToB "
OCHOBaHHH, TpaHuI]
CBOETO  3HaHUI U
HEe3HaHUs, HOBBIX
MO3HABATENBHBIX 3a/ad
u CpeACTB ux
JOCTHKEHHS.

JIP11 JleMOHCTpHUpYIOLIHiA MP6 | ymenue onpenenats | OK 8 Hcnonusare BOUHCKYIO
NIPUHSTHE u Ha3Ha4YeHUE U (QYHKIHH 0053aHHOCTh, B TOM 4YHCIE C
peanmu3aruio Pa3IMIHBIX MIPUMCHEHHEM MOTY9EHHBIX
LIEHHOCTEH 30pOBOTO COITMATBHBIX podeccCHOHANBHBIX 3HAHUH
u Ge3omacHOTO 00paza HWHCTHTYTOB (m1st roHOIIIEH)

JKU3HM, IOTpeOHOCTH B | MP7 | ymenue OK3 AHanu3npoBaTh pabouyro
¢dusnyeckom CaMOCTOSITENIFHO CUTYAIHIO, OCYIIECTBIATh
CaMOCOBEPILICHCTBOBA OLICHUBATH u TEKYLIUI U UTOTOBBII KOHTPOJIb,
HUH, 3aHATHUAX MPUHUMATh  pEIleHHs, OIICHKY u KOPPEKIHIO
CHOPTHUBHO- OTIpeIeIIAIoNTHe COOCTBEHHOM JeSITeNbHOCTH,
03I0POBUTENLHON CTpaTETUIO ITOBEICHMSI, HECTH OTBE€TCTBEHHOCThH 3a
JEATETbHOCTBIO, C Y4ETOM T'PaXJaHCKUX Ppe3yJbTaThl CBOEH paboThI
HETIPUATHE  BPEIHBIX u HPaBCTBEHHBIX
NPUBBIYEK:  KYPEHHUS, LIEHHOCTEH;
YHOTpeOICHHS OK7 OpraHu3oBEIBaTE COOCTBEHHYIO
QJIKOTOJIS, JIeSITENIFHOCTE ¢ COOJIIOJICHNEM
HapKOTHKOB; TpeboBaHMIT OXpaHBl TpyAa W
9KOJIOTHUECKOH 0e30acHOCTH

JIP12 JleMOHCTpHUpYOLIHiA MP6 | ymenue onpenenars | OK 8 Hcnonusare BOUHCKYIO
OepexHoe, Ha3HavYeHHe U GYHKIHH 0053aHHOCTh, B TOM 4YHCIE C
OTBETCTBEHHOE u Pa3IMYIHBIX MIPUMEHEHHEM MOJTyYEeHHBIX
KOMIIETEHTHOE COLIMANTBHBIX po¢eCcCUOHATIBHBIX 3HaHUH
OTHOULICHUE K UHCTUTYTOB (1 roHOMIEH)
¢busnyeckomy u
TICHXOJIOTHYECKOMY OK1 IMonnmats CYIIHOCTh u
3/I0pPOBBIO, Kak COLMATBHYIO 3HAYUMOCTh
COOCTBEHHOMY, TaK H Oyaymiei mpodeccu, IposBIATh
JpYrux mozei, K HEel yCTOHYMBBIA UHTEpEC
yMeHUue OKa3bIBaTh
MIEPBYIO TIOMOUIb MP7 | ymenue OK3 AHanu3upoBarthb pabouyro

CaMOCTOSITENTLHO CUTYAIHIO, OCYIIECTBIIATh
OLICHUBATH 51 TEKYLIUI U UTOTOBBII KOHTPOJIb,
MPUHUMATh  pEIeHHs, OIICHKY u KOPPEKIHIO
OIIpEACTIAIONINE cOOCTBEHHOU NEeSITeTBHOCTH,
CTPATEeTHIO TIOBEICHMUS, HECTH  OTBETCTBEHHOCTh 32
C YIETOM TPa)KIaHCKUX pe3yIBTATHI CBOCH PabOTHI
31 HpaBCTBEHHBIX | OK 7 OpraHn3oBEIBaTE COOCTBEHHYIO
IIEHHOCTEMH; IEATENLHOCTE C  COONIFOIEHNEM
TpeOOBaHMI OXpaHBl TpyAa W
9KOJIOTUUECKOH 0e30I1acHOCTH
OK1 INonumars CYILHOCTb u
COLIMAIBHYIO 3HaYMMOCTb

Oyayuiel npodeccu, IposBIATh
K HEl YCTOWYMBBIN MHTEpEC.
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Tabauya 2

Cunxponuzayus npeomMemuvix pe3yibmamos ¢ npoGhecCuoHAIbHbIMU KOMNEeMEeHYUIMU 8 pazpese
npogheccuoHanbHbIX OUCYUNIUH, MOOYIell.

1P Haunmenosanne I1P P HaunmenoBanune K HaumenoBanne HaunmenoBann
(6a30BBIif ypOBEHB) 1P Mpo(ECCHOHATBHBIX | € TUCHIUIUINH,
u3 paboueii (yriyOneHHbIit KOMIIETCHIIUH 110 MoOAyeu
MPOTPaMMBI 1O YPOBEHB) U3 npodeccun/crienuans
IUCLUIUINHE paboueit HOCTH
(cormacuo I'OC IIPOrPaMMBI 110
COO0) JMCLIUTIIINHE
(cormacao ®I'OC
COO0)
IIPo 1 copmupoBanHocts | IIpy 1 copmupoBannoc | ITK 1.4 BrIABIIATS NpUYUHBL
MpeACTaBICHUN O Thb HECJIOKHBIX OI1.01.
MaTeMaTHKE KakK TIpeJCTaBJICHUMN O HEUCTIPaBHOCTEH OCHOBBI
9aCcTH MUPOBOM HE00X0IUMOCTH TPaKTOPOB, TEeXHUYECKOTO
KYJIBTYPHI U JI0Ka3aTeNbCTB CaMOXOJHBIX U qepUeHHs
0 MecCTe Ipu 000CHOBAaHUN JIPYTHUX
MATeMATHKH B MaTeMaTHIECKUX CENbCKOXO3AUCTBEHH | M JIK.01.01.
COBPEMEHHOU YTBEPKICHUH U BIX MAIVH, TexHOTOr I
OUBUIN3ALUH, O poan OPHUENHBIX U CITeCapHBIX
Croco0ax OIMUCaHMs aKCUOMAaTHKH HaBECHBIX YCTPOUCTB, paGot o
Ha B [IPOBEICHUH o0opynoBaHus peMOHTY "
MaTeMaTHYECKOM JIeTyKTUBHBIX ’KUBOTHOBOYECKUX
SI3BIKE SBJICHUN paccyKIcHHUI; (bepM 1 KOMILIEKCOB TEXHITICCKOMY
peasbHOTO MUpA; W yCTpaHATH HX. OIO6CJ'Iy)KI/IBaHI/I
PaGoTath ¢ CEeNbCKOX035H1
IIK 4.5 JOKYMEHTALHeH CTBEHHBIX
YCTaHOBJICHHON MaluH H
dopmbI 00opyIoBaHUSA
1IP6 2 copmupoBanHocts | IIpy 2 chopmuposannoc | ITK 2.3 Bemonnare
MpeCTaBICHUH O Th TIOHSTUHHOTO IuIaHoBoe, pecypcHoe | MJIK.02.01.
MaTeMaTHYECKUX anmapara o (mepen ormpaBkod B | TexHOIOrMH
MNOHATHUAX KaK O OCHOBHBIM peMOHT) " 3a4BOYHOC C60pKI/I u
BaXHEHIIINX paszenam  Kypea JIMarHOCTHPOBAaHUE PEMOHT
MaTeMaTHYECKUX MATEMATHKH; aBTOMOOMIICH, arperatos  u
MOACIIX, 3HAHUI OCHOBHBIX TpaKTopos, c60pOUHBIX
TO3BOJISTFOIIIUX Teopem, hopMyT CaMOXOAHEIX € ITHHHII
OTIHCHIBATh U W yMmeHHms X CENIbCKOXOBANUCTBEHH | (o0 oo oo
n3y4aTh pa3HbIe IpHMEHSTS; BIX MaIluH M| e HHBIX
IPOLECCH U arperaTupyeMoro
SIBIICHUSL; YMEHHA o0opynoBaHusa MartiH "
HOHAMAHEHE JTOKa3bIBaTh 000pyIOBaHUSA
BO3MOXKHOCTH TeOpeMB " VYcTpanate  Menkue
AKCUOMAaTHYECKOTO HaxoZuTh 1IK.A4 HEHCIIPABHOCTH, OI1.03.
MOCTPOCHHS HECTaHIapTHEIC BOSHHKAOIIIIE Bo | TexHuueckas
MaTeMaTHYECKUX Croco0b! BpeMs JKCIUlyaTanuu | MEXaHHKa — C
TEOPHIA; peleHus 3a1a4; TPAHCIIOPTHBIX OCHOBaMHU
CpEICTB. TEXHUYECKUX
U3MEepeHuit
OI1.04.
OcCHOBHI
3JIEKTPOTEXHHU
KH
IIPo6 3 BIIaJICHUE Ilpy 3 chopmupoBanHoc | ITK 2.1 Cobupath u | OILO03.
METOAaMU Tb yMeHui yCTaHaBIIMBaTh TexHuueckas
JIOKAa3aTeJIbCTB " MOJEJIMPOBATH arperartbl M | MexaHuKa C
AIITOPUTMOB pealilbHBIE COOpOYHBIE CIUHULBL | OCHOBAMHU
pElICHUs; YMECHHUE CUTyaluH, TpaKTOpoB U | TeXHUYECKUX
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ux NIPUMEHSTD, nccie0BaTh CaMOXOJTHBIX HU3MEepeHni
MPOBOAUTH TIOCTPOCHHBIE CENbCKOXO35ICTBEHH
JIOKa3aTeIbHbIC MOJIETIH, BIX MAIllUH
paccyxacHUs B HUHTEPIIPETUPOBAT CTallMOHApHO H B

xoJe pelieHus b  TOJy4eHHBIH HOJICBBIX yCIOBHAX

3ajad; pe3ynbTar;

1IPo6 4 BIIaJICHUE Ilpy 4 c(hOopMHUPOBAHHOC [IpoBepsTs HA OI1.03.
CTaH/apTHBIMU Th IIK1.5 TOYHOCTH H Texunueckas
npuéMamMu MIPeACTaBICHUI UCTIBITHIBATD 0] MEXaHHKa C
peneHust 00 OCHOBHBIX Harpy3kou OCHOBaMH
palMOHANBHBIX U TIOHATHSAX OTPEMOHTHPOBAHHBIE | TEXHUYECKHX
MPPALOHATIBHBIX, MaTeMaTHIeCcKOro CENbCKOXO3SIMCTBEHH | M3MEPEHHUH
MOKa3aTEIbHBIX, aHaMM3a W HX bI€ MAIIMHBI 1
CTETICHHBIX, CBOIiCTBaX, 00opyIoBaHue OI1.04.
TPUTOHOMETPUUECK BJIaJICHUE IIK 1.4 BeusaBisate npuunnbsl | OCHOBBI
UX YpaBHCHHH W YMEHHUEM HECJIOKHBIX JNEKTPOTEXHH
HCPABCHCTB, ux XapakTepU30BaTh HEHCIPaBHOCTEH KU
CHCTEM; MOBEICHUE TPaKTopoB,

HCIIONIE30BaHUC GyHKUIHH, CaMOXOMHBIX U MJIK.01.01.
TOTOBBIX UCIIONIb30BaHHE Apyrux . Texnonorun
KOMITBIOTEPHBIX MOJYYEHHBIX CCILCKOXOIANCTBEHH | ¢ pecaphbIx
IporpamMM, B TOM 3HAHUH ULt bIX MAllVH, pabor o
yHucne A TOHCKa OIIHCaHUA " TPUUCIHBIX 1 PEMOHTY "
NYTH pEUICHUus W aHaM3a HaBECHRIX yCTPOHCTB, TEXHUYECKOMY
o0opynoBaHuUs
WLTIOCTPAINU peanbHBIX 00CITyXKNBaHH
N JKHBOTHOBOTIECKUX
periens 3aBUCHMOCTEH; (bepM H KOMIVIEKCOB 10 }
ypaBHEHHIA u H YCTPAHATE HX. CeIIbCKOX 0351
HEpaBEHCTB; CTBEHHBIX
MaIluH "
obopymoBaHus

IIPo6 5 chopmupoBantocts | Ilpy 5 BIIQJICHUE IIK 2.2 Beimonusate Hanaaky | OI1.03.
MPE/ICTaBICHUH 00 YMEHHUSAMH u perynupoBanue | TexHudeckas
OCHOBHbIX COCTaBJICHUS arperaros U | MexaHuka ¢
[OHATHUSAX, MAESX U BEPOSTHOCTHBIX COOpPOYHBIX  €AMHHIL | oCHOBAMHU
MeTO/axX MoJieseH 1o CEIIbCKOXO3SIMCTBEHH | TexHUUECKHX
MaTeMaTHYeCKOTO YCIIOBMIO 331211 bIX MallH 1 | usmepenuit
AHANH3a; 1 BBIYUCIICHUS obopynoBaHus

BEPOSITHOCTH MJIK.02.01.
HaCTyTICHNS IIK 2.3, BeimonHATh T eXHONOM I
cOOBITHI1, B TOM IUIAHOBOE, PECYpPCHOE — "
qHcIe ¢ (mepen ormpaBKoOW B

IIPUMEHEHNEM PEMOHT) U 3asBOYHOE DEMOHT
dopmyn JIMarHOCTHPOBAHNE arperaros
KOMOWHATOPHKH aBTOMOOMIIEH, cO0pOTHBIX

U OCHOBHBIX TPaKTOPOB, CAMHHL .
TEOPEM TEOPHH CaMOXOJIHBIX CENECKOX O35
BEpPOSTHOCTEH; ceNbCcKkoxo3siicTBenn | CTBEHHBIX
HCCIIEJOBAHMS BIX MaIluH pu | MallluH u
ClTy4alHbIX arperaTupyeMoro oGopynoBaH¥st
BEJIMYMH I10 UX o0opynoBaHus

pacIipeieeHHIO.

IIP6 6 BJIaJIEHIE IIK4.5 PaGorats ¢ | OIL03.
OCHOBHBIMH JIOKyMEHTaIen Texumueckas
HOHATUSIMH O YCTaHOBJICHHON MEXaHHKa C
IJIOCKUX U (hopMBbI OCHOBaMH
MPOCTPAaHCTBEHHBIX TeXHIUYECKUX
TreOMETPUYECKIX IIK 2.2. | BeinonnaTts Hamagky M3MepeHHuit

¢durypax, ux

u perynupoBaHue
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OCHOBHBIX arperaroB u | OIL04.
CBOICTBAX; cOopouHBIX eauHHI] | OCHOBBI
C(bOpMI/IpOBaHHOCTB CEIIbCKOXO03SIHCTBCHH JJICKTPOTCXHU
YMEHUS BIX MAIIMH U KU
pacro3HaBaTh Ha

YepTekax, MOICIIIX

U B pealbHOM MHpe

TeOMEeTpUIECKUe

¢burypsr;

MPUMEHEHUE

H3yUYCHHBIX

CBONCTB

TeOMEeTPUYECKUX

¢uryp u popmyn

JUTS PELICHUS

TEOMETPUICCKUX

3a/1a4 v 3a/1a4 ¢

MPaKTUIECKUM

COZIepKAHUEM;

I1P6 7 c(hOpMHUPOBAHHOCTh IIK 1.3 IIpoBoauTH OI1.03.
IpeJCTaBICHUH O npodunakTHyecKue Texuuueckas
mporeccax u OCMOTpBI TPAaKTOPOB, | MeXaHHKa C
SIBIICHUSX, CaMOXOIHBIX U | oCHOBAMHU
HAMCIOLINX 5 Apyrux . TEXHUYECKUX
BEPOSTHOCTHBIN CebCKOXO3AHCTBEHH | yavepennii
xapaxrep, 0 BIX MaIllvH,

CTaTUCTHYECKUX TIPHTETTHBIX _ M MJK.0L.0L.
3aKOHOMEPHOCTSX B HABECHBIX YCTPOUCTB, | oy oo
peansHOM MHpe, 00 000pyI0BaHUSA R ——
OCHOBHBIX KHUBOTHOBOTYECKHUX

pabor o
MOHSATHSIX (epM U KOMIICKCOB
3JeMEHTapHOU PEMOHTY "
p— TEXHUIECKOMY
BEPOSITHOCTEH; obexmyxuBaHu
YMEHUH HaXOIHUTh U 1o .
OIICHHUBATD CEITbCKOX 035
BEPOATHOCTH CTBCHHBIX
HACTYIUICHHS MallluH u
COObITHI B 060pynoBaHust
MpOCTENIINX
MPAaKTUIECKHUX
CUTYyAIHsX U
OCHOBHEIE
XapaKTePUCTHKH
CIIy4aHbIX
BEJIMYNH;

1IP6 8 BIIAJICHHE IIK4.5 Paboratp c | OILO1.
HaBBIKAMU JIOKyMEHTaIen OCHOBBI
UCTIOJIb30BaHUS YCTaHOBIICHHOM TEXHUYIECKOTO
T'OTOBBIX q)OpMBI YEepYCHHUS
KOMITBIOTEPHBIX MJIK.03.01.
IIPOrpaMM IIpH MK 3.4. ITpoBoaUTH TeXHOIOrHH
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5. COIEP) KAHUE U CTPYKTYPA YUEGHOM JUCHUILJIMHBI
5.1. Conep:kanue yueOHOM QUCHMILIIMHBI
BBenenue
Marematka B Hayke, TEXHUKE, SKOHOMHUKE, WH(OPMAIIMOHHBIX TEXHOJIOTHUSIX U
MPaKTUYECKON JeaTenbHOCTH. llenwm W 3amaum W3ydeHUs MaTeMaTHKW IpU
ocBoeHnu crienuairHocTeit CIIO.

AJI'EBPA

Pa3BurHe NOHATHS O YUCIE
Ilenble u panuoHanbHble uyMcna. JledicTBurensHble uucna. [IpubimxeHHbIE
BbIYMCIIeHHs. KoMIUIEKCHBIE Ynca.
Kopuu, crenenu u sorapupmsi
Kopuu m cremenu. KopHu HarypanpHOM CTENEHM M3 YUCIAa U UX CBOWCTBA.
Crenenn ¢ panMOHAIBHBIMM ITOKa3aTensIMM, HMX CBoMcTBa. CreneHu ¢
JNEUCTBUTEIBHBIMU MOKa3zaTensiMu. (CBOWCTBA CTENEHU C JIEWCTBUTEIIBHBIM
MTOKA3aTEIIEM.
Jlorapu¢pm. Jlorapupm wumciaa. OCHOBHOE JIOTapu(phMHUECKOE TOXKAECTBO.
Jecsatuunble U HaTypaibHble Jorapumsel. [IpaBuna neiicTBuil ¢ jorapupmMamu.
Ilepexon K HOBOMY OCHOBAHUIO.
IIpeoOpa3zoBanue ajredpanvyecKux BbIPAKEHUI. [IpeoOpazoBanue
palMOHAIIBHBIX,  UPPALMOHAJIbHBIX, CTCIICHHBIX,  IIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX BbIPAXKEHUH.
IIpakTUyeckue 3aHATHS

Apudpmernueckue JEHCTBUS HaJl 4YMCIAaMH, HaxOXXIACHHE MPHUOIMKEHHBIX
3HAUYEHUW BEJIMYMH M  [OTPELIHOCTEH  BbIUMCIECHUN  (aOCOMIOTHONM U
OTHOCHUTEJIBHOM ), CPaBHEHUE YUCIIOBBIX BHIPAKEHUM.

BrluncneHne W CpaBHEHHWE KOpHEW. BBINIONIHEHME pacueToB C paJuKalaMu.
Pemienne wuppanmoHanbHbIX ypaBHEHUM. HaxoxkaeHue 3HA4YEHUU CTENEHEH C
panuoHaJbHBIMU  TOKa3zaTensmu. CpaBHeHue creneHed. IIpeoOGpazoBanus
BBIPDQKEHNN, COJIEpXKAIIMX CTENeHU. PelleHue mnoka3aTrelbHbIX YpPaBHEHUM.
Pemenne mnpukimagHeix 3amad.  Haxoknenuwe 3HadeHuit  jorapudma 1o
IIPOM3BOJIBHOMY OCHOBaHHUIO. llepexox OT OZHOro OCHOBaHUA K JPYyTIOMY.
Brruncnenue u cpaBHenue jgorapudmos. JlorapupmMupoBanre u NOTEHIUPOBAHUE
BbIpaxxeHUH. [IpuOamkeHHbIE BBIUKCICHHUS W PEUICHHUs] MPHUKIAJHBIX 3a7ad.
Pemenue norapu(MuyecKkux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUUA

OcHOBHBIE IOHATHSA
Pagunannas mepa yrna. BpamarensHoe nBuxenne. CHHYC, KOCUHYC, TAHTE€HC U
KOoTaHreHC 4uciaa. OCHOBHBIE TPUTOHOMETPUYECKHE TOXAecTBAa  DOpMyIIb
npuBeneHus. opmyibl cinoxeHus. Dopmynsl yasoeHuss Oopmylibl TOJTOBUHHOTO
yrina. IIpeoOpa3oBaHusi MPOCTEHIIMX  TPUTOHOMETPUYECKUX  BBIPAYKECHUM.
[IpeobpazoBanre CyMMbl TPUTOHOMETPUYECKUX (YHKIUHA B MPOU3BEIACHUE U
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MPOU3BEJCHUS B CYMMYy. BBIpakeHHE TPUTOHOMETPHUYECKUX (YHKIMN depes
TaHT€HC T[OJOBUHHOTO apryMeHTa. [pUTOHOMETPUYECKHE YpPaBHEHUS U
HepaBeHCTBa IlIpocreiimme TpuroHoMmerpuueckue ypaBHeHus. [Ipocreiimive
TPUTOHOMETpUUECKHEe HepaBeHCTBAa. OOpaTHblE TPUTOHOMETpHUUECKUE (YHKIIUU.
ApKCHUHYC, apKKOCHUHYC, apKTaHT€HC.

IIpakTnyeckue 3aHATHS

PanuaHHBII METON M3MEpPEHHUs YIJOB BPAlICHUS U CBSA3b C I'PAJYCHOM MEpOM.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYINBI CIOXKECHHS, YABOCHUS,

npeoOpa3oBaHWE CYMMBbl TPUTOHOMETPUUYECKUX (QYHKIUH B MPOU3BEACHUE,

npeoOpa3oBaHre TMPOU3BEACHHUS TPUTOHOMETPUYECKUX (YHKIUA B CymMMy.

[Ipocreiiline TPUTOHOMETPUYECKUE YpaBHEHHUs U HepaBeHcTBa. (OOpaTHbIe

TPUTOHOMETPHUUECKHE (PYHKIIUU: aPKCUHYC, APKKOCUHYC, aPKTAHTEHC.
®YHKIUU, UX CBOUCTBA U TPA®UKHU

@ynknun. O6nacte omnpeAeneHus U MHOXKECTBO 3HaueHUM; rpaduk (yHKIUH,
noctpoeHue rpa¢pukoB QyHKUNHN, 33JaHHBIX Pa3IMUYHBIMU CIIOCOOAMH.
CBoiictBa (yHKIMH. MOHOTOHHOCTh, YETHOCTh, HEUYETHOCTb, OIPAHUYEHHOCTD,
nepuoAnYHOCTh. [IpoMexxyTku Bo3pacTaHuss M yObIBaHMs, HauOosbliee U
HauMEHbIlIee 3HAYEHMs, TOYKU HKcTpemyma. ['paduueckas wuHTepnperauus.
[Tpumepsl (PYHKIIMOHATBHBIX 3aBUCHMOCTEN B pealibHBIX MPOLIECcCaX U SBICHUIX.
Apudmernueckue onepauu Haja GyHKUUAMHU. CinoxHas GyHKUUS (KOMITO3ULINS).
[ToHsiTHE O HEMPEPBHIBHOCTU (DYHKIIHMH.
Ooparuble ¢pynkmumu. OOnacTh omnpeneneHuss U 00JacTh 3HAYEHUN OOpaTHOMU
¢bynkuuu. ['padux oOpaTHOM PyHKIMU.
CreneHHble, TIOKa3aTelbHbIE, JIOTapU(PMUUYECKUE U  TPUTOHOMETPHUUYECKHE
¢bynkuuu. OOpaTHble TpUroHoMeTpuueckue GyHkuuu. OnpeaeneHus GyHKIUN, UX
cBoiictBa u rpaduku. IIpeoOpazoBanusa rpadukos. [lapamiensHblii nepeHoc,
CUMMETpPHUSI OTHOCUTEJIBHO OCEH KOOPAMHAT W CUMMETPHSI OTHOCUTEIIBHO Hadaja
KOOpPJIMHAT, CUMMETPHUSI OTHOCHUTEIBHO NPSAMOW Y = X, pACTSDKEHHE M C)KaThe
BJIOJIb OCE€W KOOPJIMHAT.

IIpakTUyeckue 3aHATHS

[Ipumepsl 3aBUCHMOCTEH MEXKIAYy NEPEMEHHBIMA B pPEAJIbHBIX IpoLEccax U3
cMeXHbIX quctuminH. Onpenenenue ¢pyukuuil. [loctpoenue u ytenue rpadpukoB
byukiuit. UccnenoBanue ¢ynkinuu. CBOWCTBAa JUMHEWHOW, KBaJpaTUYHOM,
KyCOYHO-JIMHEHHOW W  ApoOHO-muHelHOoW  QyHkuuii. HenpepwiBHblE U
nepuoanyeckue Gynkiuu. CBoiicTBa U rpaduKu CHUHYCa, KOCMHYyCa, TAHT€HCA U
koTaHreHca. O6parubie GyHKIMHN U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢bynkuuu. IlpeoOpazoBanusi rpaduka ¢GyHKuMH. ['apMoHMUYECKHE KoJeOaHUs.
[Tpuknagnsie 3amaun. [lokazaTenbHble, JorapupmMuueckue, TPUrOHOMETPUUECKUE

YPaBHEHHUS U HEPABEHCTBA.
HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

ITocaenoBaTeILHOCTH. CnocoObl 3aJIaHUS u CBOMCTBa YU CIIOBBIX
HOCJIENOBATEIILHOCTEN. IloasTne 0 npenene OCJIEI0BATEIILHOCTH.
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CymiecTBoBaHME Tpejieia MOHOTOHHOM OTrpaHHMYEHHOW MOCIEA0BATEIbHOCTH.
CymMmupoBaHue nociieioBaTesibHOCTENH. beckoHeuHo yObIBaroiias reoMmeTpudeckast
IIPOTPECCHS U €€ CyMMa.
IlpousBognasi. IloHatne o mnpou3BOAHON (YHKIMH, €€ TCOMETPUYCCKUM U
busnueckuil cMpIci. YpaBHEHHUE KacaTeabHoU Kk rpaduky pynkiuu. [IpousBoaHbie
CyMMBbI, pa3HOCTH, TPOU3BEICHHS, YacTHble. [IpOM3BOAHBIE  OCHOBHBIX
AJIeMEeHTapHbIX QyHKIUH. [IprMeHeHne Tporu3BOIHON K UCCIEIOBAHUIO (DYHKITUI
u moctpoeHuto rpadukos. IIpousBomnpie oOpaTHOW (GYHKIIMHM M KOMIIO3UITUU
¢dbyukiuu. [Ipumepsl UCTIONIB30BAHUS MPOU3BOIHON JJIsl HAXOXKJICHUS HAUITYYIIIETO
pelICHUs] B NMPUKJIAIHBIX 3aadax. Bropas nmpousBoaHas, €€ r€OMETPUYECKUN U
dbusngeckuit cMpici. Haxoxaeaue ckopocTa I Tporiecca, 3a1aHHoro (hopMyIIon
U TpaUKOM.
IlepBooOpa3nast u wuHTerpaJ. lIpuMeHeHHe ONPEAEICHHOr0 HWHTETrpalia i
HAXOXJECHHUS IUIOIIAAW KpUBOJIMHEHHOW Tpamenuu. Dopmyna HerotoHa—
Jleitonuna. [lpuMepsl mpuMeHEeHHsI HHTETpasia B PU3UKE U T€OMETPHH.
IIpakTuyeckue 3aHATHS

UucnoBas mocienoBaTeIbHOCTh, CIHOCOOBI €€ 3aJaHusi, BBIYUCICHHUS YJICHOB
nocienoBatenbHocT. [lpenen mocnemoBaTenbHOCTU. beckoHeduHO yOBIBaromas
reomeTpuieckas nporpeccus. IIlpon3BogHas: MEXaHMYECKUW W T€OMETPUYECKUIN
CMBICI TMPOW3BOAHOW. YpaBHeHHE KacaTelabHOM B oOmem Buae. llpaBuna u
dbopmyinbl quddepeHpoBanus, TabJInIa TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKITUH.
UccnenoBanre (GyHKIIMU C MOMOIIBI0 MPOU3BOHON. HaxoxneHne HanOobIIero,
HAUMEHBIIEr0 3HAYECHUS W DKCTpeMalbHbIX 3HaueHWil (QyHkiuu. WHTErpan u
nepBooOpazHas. Teopema HeroToHa—IJleliOnuna. IlpuMeHeHue wuHTErpaisa K
BBIYUCIICHUIO (PM3UYECKUX BEJIMYMH U TUIOIIACH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHussT W CHCTeMbl YypaBHeHMH. PanuoHanbHbIC, UPPaLUOHAIBHBIE,
II0KA3aTEJIbHbIC U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMbI. PABHOCUIIBHOCTH
YpaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE NIPUEMBI UX PELICHHS (Pa3I0KEHHE
HAa MHOXWTENU, BBEJCHHE HOBBIX HEU3BECTHBIX, MOJCTaHOBKa, IpaduyecKkuit
METO]).

HepaBencTBa.  PanmoHaibHBIE,  UPpPAlMOHAJIBHBIC,  MOKAa3aTElbHbIE U
TPUTOHOMETPHUYECKNE HEpaBeHCTBA. OCHOBHBIE TPUEMBI UX PELLICHMUS.
Hcnoab3oBanue CBOMCTB U rpapukoB PyHKUMHA NPH PelICHUU YPABHECHUM U
HepaBeHCTB. Meroa uHTepBanoB. M300paxeHue Ha KOOPAWMHATHOM IMIJIOCKOCTH
MHOKECTBA DPEIICHUN YPABHEHWII M HEPABEHCTB C JBYMS IMEPEMEHHBIMU U HX
CUCTEM.

Hpuxkiaagubie 3agaun. [IpuMeHeHHe MaTeMaTUYECKUX METOJOB ISl PELICHUS
CONEPKATEeNIbHBIX  3a7ad M3 pa3IuYHbBIX O00JacTeld HAayKu W TMPAKTHKU.
NuTepnperanus pe3ybraTa, y4eT peaaibHbIX OTPAHUYEHUM.
IIpakTHyeckue 3aHATHSA
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Kopuu ypaBHenuii. PaBHocunsHOCTh ypaBHeHul. [IpeoOpa3zoBanue ypaBHEHHIA.
OcHOBHBIE NIPHUEMBI PELIECHUS YPAaBHEHUH. PellleHne cCUCTEM ypaBHEHHUI.
Hcnonb3oBanrue CBOHCTB W rpadukoB GYHKIUN JJIs PEIICHHS YpaBHCHUH U
HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN

JieMeHTbl KOMOMHATOPUKH. OCHOBHBIEC TMOHATHA KOMOMHATOPUKH. 3ajadyd Ha
IIOACYET 4YHUCIa pa3sMEUICHUN, NEPECTAaHOBOK, coudeTaHuil. Pemenue 3amad Ha
nepebop BapuanTtoB. Popmyna OmHoma HpioroHa. CBoiicTBa OMHOMHHATBHBIX
kodpdunumentoB. Tpeyronpauk Ilackams. DneMEHTb TEOPUU BEPOSTHOCTEH.
CoObITHE, BEPOATHOCTH COOBITHS, CIOXEHUE M YMHOXKEHHUE BEPOATHOCTEH.
[ToHsiTHE O HE3aBUCUMOCTH COOBITHI. J{UCKpeTHAs CilydaiiHasi BEIMYMHA, 3aKOH €€
pacnpeneneHus. UncnoBble XapaKTEPUCTUKH JTUCKPETHOM CIyYallHOM BEJIMYMUHBI.
[TonsiTue 0 3aK0HE OOJBIINX YHUCET.

DJieMeHThl MaTeMaTH4YecKoii craTucTuKU. [IpencraBienue gaHHbIX (TaOIUIBL,
auarpammbl, TpadukH), TeHepaldbHas COBOKYIHOCTb, BBIOOpKa, cpeaHee
apumernyeckoe, mMeauana. Ilonsarue o 3amayax MaTeMaTHYECKON CTATUCTHKU.
Pemenune npakTH4eCcKuX 3aa4 ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.

IIpakTuyeckue 3aHATHS

Hctopust pa3BuTUs KOMOMHATOPUKU, TEOPUH BEPOSITHOCTEH U CTATUCTUKU U UX
poJib B pa3MyHBIX cdepax YeloBEeUeCKON ku3HeneaTeNnbHocTh. [lpaBuia
KOMOMHATOpUKHU. PerieHne KOMOMHATOPHBIX 3anad. Pa3melieHusi, coyeTaHus U
nepectaHoBku. buHoMm Herotona u TtpeyronpHuk [lackans. [lpuknagneie 3amgaun.
Kiraccuueckoe omnpenesieHUE BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpeMa O
CyMME BEpOATHOCTEW. Brpruncienne BeposTHocTed. lIpukimagHele 3amaqn.

IIpencrasiienre 4nciIoBbIX AaHHBIX. [IpuKitanubie 3agaum.
I'EOMETPUA

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE.

B3anmHoe pacnonoxkeHue AByX MNpsAMBIX B IpoctpaHcTBe. [lapayuensHOCTH
npsAMON ®  IWIOCKOCTU. llapamnenbHOCTh IUIOCKOCTEW. llepneHauKyIsIpHOCTD
MPSAMON M TUIOCKOCTH. llepneHauKyIsip U HakJIOHHAasA. YTOJN MEXAY NpPsIMOU U
IIJIOCKOCTBIO. JIByrpaHHbIN YIOJL Yron MEXKIY IIJIOCKOCTSIMM.
[lepnenaAuKyISIpHOCT, JBYX IUIOCKOCTed. ['eomerpuueckue mpeoOpa3oBaHUs
MIPOCTPAHCTBA: MapAJIIECIBHBIA TMEPEHOC, CUMMETPHUS OTHOCUTEIBHO IIOCKOCTH.
[TapannenbHoe  mpoexkTupoBaHue. [lnomank  OpTOrOHANBPHOM  IPOEKLMHU.
N300paxkeHne npocTpaHCcTBeHHBIX (uryp. Muororpannuku Beprmmnsl, pebpa,
rpaHd  MHoOrorpanHuka. Paseeprka. MHororpanssle  yriael.  Belnykiibsie
MHoOrorpaHHuku. Teopema Ounepa. llpuszma. IlpsAmas m HakiIOHHas mnpu3Ma.
[TpaBunbhas npusma. [lapannenenunesn. Ky6.

[Impamupma. IlpaBwibHas nupamupa. YcedeHHas nupamMunga. lerpa’zp.
CummMmerpun B KyOe, B mapajuienenumnesae, B npusme u nupamuae. Cedenus kyoa,
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npu3Mbl U nupamuabl. lIpeactaBieHue O NOpaBUIIBHBIX MHOTOTPAaHHUKAX
(Tetpasape, KyOe, OKTadIpe, NOACKAdAPE U UKOCASPE).

Tesia M1 MOBEePXHOCTH BpallleHUsI

[umuaap wu  koHyc. YceueHHbI koHyc. OcHOBaHuEe, BbICOTa, OOKOBas
MOBEPXHOCTh, OOpa3zyromiasi, pa3Beprka. OceBble CEYEHUS U  CEUYCHUS,
napajuienbHbie ocHoBaHuio. [lap u cepa, ux ceuenus. KacarenbHasi miockocTh K

cepe.

HN3mepenus B reomeTpun
Ob6wveM u ero m3mepenue. MurerpanpHas dopmyna oObema. @opmynsl oObema
Ky0a, MpsIMOYTOJIBLHOTO Mapajieienurneia, Ipu3Mbl, HuinHapa. Dopmynsl oobeMa
nupaMuael U KoHyca. DopMyIbl TIIOMIAAM TOBEPXHOCTEH IMIMHApPA U KOHYCA.
®opmyiibl 00beMa mapa u miomaau chepsl. [logodue Ten. OTHOMIEHUS TUIOLIAAEH
NOBEPXHOCTEH U 00bEMOB NOJJOOHBIX TEJI.
KoopauHaThl 1 BEKTOPHI
[TpsimoyronbHas (IeKkapToBa) CUCTEMa KOOpAMHAT B IpocTpaHcTtBe. Popmyina
PacCTOSIHUS MEXy IByMSI TOUKaMU. Y paBHEHUS c(epbl, INIOCKOCTH U TPSIMOM.
Bektopsl. Mopayns Bektopa. PaBeHcTBO BekTOpoB. Cll0)KEHHE BEKTOPOB.
YMHOXEHHE
BEKTOpa Ha 4yucio. Pa3znokeHue BEKTOpa 10 HAIpaBJICHUSM. YTOJI MEXKIY IBYMs
BekTopamu. [Ipoekmusi BekTopa Ha och. KoopaumHatel Bektopa. CkamspHOe
poM3BeIeHnEe BEKTOPOB. Vcmonb30BaHne KOOPAWHAT M BEKTOPOB MPH PEIICHUU
MaTEeMaTHYECKUX M MPUKJIAJIHBIX 33]a4.

IIpakTUyeckue 3aHATHS

[Ipu3HaKyu B3aUMHOIO PACTIOJIOKEHUS NPSIMBIX. YTOJ MEXKIY NPAMbIMH. B3anmHoe
paCIIOJNIOKEHUE TMPSAMBIX M IUIOCKOCTed. llepneHAuKynsip W HakKJIOHHasA K
IUIOCKOCTH. YTOJ MEXIYy NOpsIMOM M IUIOCKOCTBIO. TeopemMbl O B3aMMHOM
pPaCIIOIO)KEHUM MPSAMOM M IUIOCKOCTH. Teopema O TpexX IEpIEeHIUKYIIApaX.
[Ipr3Hakn # CBOWCTBA MApAUICNIBHBIX W IEPIEHAUKYJSPHBIX IUIOCKOCTEM.
PaccTostHue OT TOYKM 10 IUIOCKOCTH, OT NPAMOW 10 IUIOCKOCTH, PACCTOSTHUE
MEXIy  IUIOCKOCTSAMH, MEXKAY  CKPCIIMBAIOIIMMUCA  IPSAMBIMHM,  MEXIY
IPOM3BOJIBHBIMU (UTypamMu B mpocTpaHcTBe. [lapamnenbHoe MpOeKTUpPOBAaHUE U
ero csoicrtaa. TeopeMa o IIoOm@AM OPTOrOHAIBHONW IPOEKIMM MHOTOYTOJIbHUKA.
B3auMHoe pacnonoxeHue NpOCTPaHCTBEHHBIX (uryp. Pasznuunble  BHUIBI
MHOTOrpaHHUKOB. WX wu300paxkenusa. CeueHus, pa3BepTKU MHOTOIPAHHUKOB.
[Inomane noBepxHocTH. Buawsl cummerpuit B mpocTtpaHcTBe. CUMMETpus Tel
BpalleHUs] U MHOTOTPAaHHUKOB. BhiuucieHue muoniane u o0beMoB. BeKTophl.
JeunctBust ¢ BekTopamMu. JlexkaptoBa cHUCTeMa KOOPAWHAT B IIPOCTPAHCTBE.
VYpaBHeHUE OKpPYXHOCTH, cdepbl, MIOCKOCTH. PaccTrosiHne MeXay TOYKaMHU.
JleficTBHA C BEKTOpaMHM, 3aJaHHBIMU KoopauHaTtamH. CKalspHOE NMPOU3BEIECHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSIMOU U TIIIOCKOCTH. VCIob30BaHNE BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHU.

19



5.2 Tembl pedepaToB (10KJIAI0B), HHAUBHAYAJIbHBIX NPOEKTOB

WNHauBuyallbHBIN TPOEKT MPEICTaBIIsAET cOO00M 0co0yI0 (hopMy OpraHu3anuu
JESATEIbHOCTH 00YYaIOIIUXCs: yueOHOE HCCIIeJOBAaHUE WM YYEOHBIN TTPOEKT.
WHauBUyallbHBINA POEKT — 3TO CAMOCTOSTENIbHAsSI TBOPUYECKAs! ICSITEIbHOCTD

oOyyJaromierocs pedepaTuBHOTO,
IKCIIEPUMEHTATIBHOTO XapaKTepa.

IMPAKTHYCCKOTO

NI OIIBITHO -

PGSYHBT&TLI BBIIIOJITHCHUA HHAWBUAYAJIBHOT'O ITPOCKTA JOJIKHBI OTPAKATh!:

- c(hOpMHPOBAHHOCTh

HAaBBIKOB

HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTHU, KPUTHYCCKOI'O MBIIIJICHUAA,

- CMOCOOHOCTh K
WHTEJUICKTYaJTbHOMN TSI TEITbHOCTH;
- c(hopMHUPOBAHHOCTH

MHHOBAIIMOHHOM,

KOMMYHHUKATHUBHOM, yaebHo-
AHAJIMTUYECKOW, TBOPYECKOM,
HABBIKOB TPOCKTHOW JICATENBHOCTH, a TaKKe

CaMOCTOSITEJILHOTO MPUMEHEHUSI MPUOOPETEHHBIX 3HAHUN W CIOCOOOB JEHCTBUIA
[P PELICHUU PA3JIUYHBIX 337ay, [PU UCIIOJIBb30BAHUU OJHOTO WIIA HECKOJIBKUX
y4€OHBIX TUCUHUILIIUH WIH MPEIMETHBIX 00J1acTeH;

- CIIOCOOHOCTH ITOCTAHOBKH

o M

(bOpMYJIUPOBAHKUS  THUIIOTE3BI

UCCJIEIOBAHUSI, TIJITAHUPOBAHUS pabOThI, OTOOpPAa M MHTEPIIPETAIIMM HEOOXOUMOM
uH(pOpMaIKU, CTPYKTYpPUPOBAHUS apTyMEHTAllUd PE3YJIbTaTOB UCCIIEIOBAHUS Ha
OCHOBE COOpaHHBIX JIAaHHBIX, IPE3CHTAIINH PE3YIIHTATOB.

Tabnuya 3
Peanusayus unousudyanvnozo npoexma
Tun npoekrta TemaTuka UHAUBHUAYa/IbHBIX
NIPOEKTOB

HccneaoBaTebCKUM - | MccnenoBanve ypaBHEHU U HEPABECHCTB
npejrnoJiaraeT A0Ka3aTeJIbCTBO UJIH | C TapaMeTpOM,
ONpOBEpXKEHUEe Kakoi-sn6o0 | I'padudeckoe pelieHre ypaBHEHHH U
TUIIOTE3D], npoBeJieHVe | HCPABEHCTB;
SKCIIepUMEHTOB, HaydyHoe onucaHue | ClIOKeHrEe rapMOHMYIECKUX KOJIEOaHHH,
M3y4yaeMbIX sIBJIEHUH Bekropnoe 3a71aHne IIPSIMBIX u

IIJIOCKOCTEN B POCTPAHCTBE.

PedepaTuBHas ¢opma usydeHus

[TapannenbHOE TPOESKTUPOBAHUE;

OT/Ee/JIbHBIX TeM IIpeJAMeTa IIpaBuibHBIE u ITOJTYTIPaBUIIbHBIE
MHOT'OI'DaHHHUKH;
[lonsitue  muddepenimara u  ero
IIPUIIOKEHHUS.

TBopueckuii -  HampaBieH  Ha | B Mupe ¢pakraios;

pasBuTHE Yy OOydaromMxcs uHTepeca, | HenpepslBHble 1po0u;

(GopmupoBaHHEe  HABBHIKOB  IMOMCKA | CxeMbl MMOBTOPHBIX VICTIBITAHU U

uHbopMaIuu u TBOPYECKUX | BepHyJLIN.

crniocoOHoCTeH

IIpakTUKO-OPHMEHTHPOBAHHBIN -
HaMpaBJICH HA PEUICHUE MPAKTUYECKUX
3a1a4

HpI/IMeHCHI/Ie CIO0XHBIX IIPOLCHTOB B
S5KOHOMHYCCKHUX pacyeTax,
CpCI[HI/IC 3HAQUYCHHUA M HUX IMPHUMCHCHHC B
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CTAaTUCTHKE;

TCXHHUKC.

KoHunueckue ceueHus U UX IMPUMCHCHHC B

5.3. Ctpykrypa yueOHOIl IUCIUILINHBI

5.3.1. O0beM yueOHOM AMCUMIJIMHBI M BUABI YU4eOHOii padoThI

Bua yueOHoit padoThl Obnem
4acoB

MakcumanbHasi yueOHasi HArpy3Ka (Bcero) 435
B TOM YHCJIE: B TOM 4uciie B (hOpMe MPAKTUIECKOM MOATOTOBKHU: 138
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAsl HArpy3Ka (Bcero) 290
TEOPETUYECKOE 00yUCHHE 144
paKTHYeCKue padoThI 138
KOHTPOJIbHBIE paOOThI 8
CamocrosiTeibHas padoTa cTy/eHTa (BCero) 145
B TOM YHCIIE:
CamocrosTenbHas paboTa HaJl UHAUBUYAJIbHBIM ITPOEKTOM 12
HccnenoBarenbckas paboTa 7
PaGota ¢ nunopmManmoHHBIMH UCTOYHUKAMU 37
PedeparuBnas pabota 4
PacuetHo-rpaduueckas pabora 21
TBopueckue 3agaHus 26
[ToaroroBka mpe3eHTalMOHHBIX MaTEPUAIOB 23
Cocrasienue TalduL 9
Coznanue Mozelel MpoCTPaHCTBEHHBIX PUTYD 6

IIpome:xxyToUyHasl aTTecTANUA M0 Y4eOHOM NucHMIUIMHE B popme - IK3amen
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6. TEMATHYECKOE IINIAHUPOBAHUE YYEFHOH JUCIHHUIJIWHBI OY/.1.05. <(MATEMATHKA» no
npogeccun 35.01.14. «MacTep no TeXHHYECKOMY 00CTY;KMBAHUIO U PEMOHTY MAIIMHHO-TPAKTOPHOI0 MAapPKa

KoauuecTBoO AYJIUTOPHLIX YacoB

C; = =
Koab!l THYHOCTHBIX, MeTANIPEIMETHBIX, = = g E
NpeIMeTHBIX Pe3y/1bTaToB, S § a é ) 2 g i v =
H OK u IIK popMHPOBAHUIO KOTOPLIX g, Eo| g8 i@ £ o 2 2 : = g
auMeHOBaHMeE Pa3/1eJI0OB H TEM CIOCOOCTBYeET 3JIEeMEeHT MPOrPaMMBbl S gj E{ g 3] gj g.’ E S 5 g-E é g
57| g £ =2 =558 |8
S E eS8 w ng g & 2z =2
= | BES | g | £%| iE8° %
= 5= 2| | £8% | =
Tema 1. Beenenue JIP1,5; MP6.,4,8; OK1.,4,5,6; 3 1 5 5
[1P61,Ipy1;11K2.1;
Tema 2. PazBuTHE OHATHS O YKCIIE JIP6;8,9; MP2;3,8,9; OK6,7,8,11; I1P62,
24 8 16 7 9
Mpy2;11K 1.2
Tema 3. KopHu, crenenu u gorapudmbl JIP5,9,1; MP1,3,4,7,9 ; OK2,3,4,5,9;
I1P62 ; Ipy2 ; [1K1.2 48 16 32 15 17
Tema 4. TlpsMble W  IUIOCKOCTH JIP1,5,12; MP1,2,6; OK1,4,6,9; TIPG6; 39 13 2 13 11 2
IIPOCTPAHCTBE [K2.1
Tewma 5. KomOunaropuka JIP1,6,9; MP2,3,7,8,9;0K6,7,8,2;ITPG;
TTpy5: [TK4.3 27 9 18 10 8
Tema 6. KoopanHaThl U BEKTOPBI JIP5,9; MP1,4,9 ; OK2,4,5; IIP63 ; 39 13 26 15 11
[py3 ; [1K4.1
Tema 7. OCHOBBI TPUTOHOMETPUH JIP1,5,12;MP7,1,4; OK1,2,4,5,6; ITPG3; 54 18 36 15 19 2

[py3; I1K4.1
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Tema 8. Oynkuuu u rpaduku

JIP8; MP7,8; OK1,3,6; [1P62 ; I1py2 ;

K12 33 11 22 12 10
Tema 9. MHOrOrpaHHUKHY U KpYTJIbIE TEa JIP1,9; MP3,7,4,9; OK2,4,5,9; TIP63; 42 14 28 13 13
[py3; 11K4.1
Temal(. Hauana MmaTeMaTH4eCKOro JIP5; MP1,4,7.,8; QK1,3,4,5,6; I1PG5; 42 14 28 17 11
a”HaJiM3a [py5; 11K4.3
Tema 11. MuTerpan u ero npuMeHeHUe JIP9; MP3,4,9; OK4,5,8; TIP68 ; [1py2;
[1K4.4; T1IK2.1 27 9 18 10 8
Tema 12. Dnementsl Teopun BepositHoctelt | JIP1,6; MP2,6,7,8;, OK1,2,6,7; IIPG7 ;
. . 21 7 14 9 5
M MaTEMATUYECKON CTATUCTHKH I[Ipy5 ; 1IK2.1
P . . . .
Tema 13. YpaBHEeHUs 1 HEpABEHCTBA JIP5,9,11; MP3,4,§,8, OK1,4,6,8;11P64; 36 12 24 5 16
IIpy4; [1K4.4
Bcero mo qucuuniaune 435 145 290 144 138
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYUEBHOU JEATEJBHOCTH
CTYAEHTOB

Copnepxanue o0yyeHus XapakTepucTHKa OCHOBHBIX BU/10B
AesATeIbHOCTH CTY/JAeHTOB
(Ha ypoBHe y4eOHBIX JelHCTBUH

Beenenue O3HaKOMJIEHHME C POJIbIO MAaTEMAaTUKH B HAYKE,
TEXHUKE, 3KOHOMUKE,
MH(POPMALIMOHHBIX TEXHOJIOTHX u

MPAKTUIECKOMN JEeSITeIbHOCTH.

O3HakoMmJIeHHE C LeIIMd H  3aJadyaMu
U3yUYCHHS] MATEMAaTUKH TIPU

ocBoeHun crenuaibHocreii CI10

AJI'EBPA

Beimonnenne apupmeTnyeckux NEHCTBUN Hax

YHUCJIAMH, COYeTast

YCTHBIC U MUCbMEHHBIC PUEMBI.

Pa3BurHe nonsitus Haxoxnenue  npuONMKEHHBIX  3HAYCHHM
0 yucie BEJIMYMH W  IOTPEIIHOCTEN  BBIYUCICHHI

(a0CoNMIOTHON M OTHOCHUTEIBHOW); CpaBHEHHE

YHCJIOBBIX BBIPAXKEHUH.

Haxoxnenue omuOok B IpeoOpazoBaHUSAX H

BBIYUCIICHUSIX (OTHOCHUTCS KO BCEM ITyHKTaM

pOTrpaMMbl)
O3HakOMJIEHME C TMOHSATHEM KOpHS N-i
CTETIEHH, CBOWCTBAMM  paJMKaJlOB U

IIpaBUJIaMHU CPABHEHUS KOPHEH.

@opMyIMpOBaHUE OINpPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue u CpaBHEHHE
KOpHEH, BBINOJIHEHUE IIPUKUAKUA 3HAYCHUS

KOpPHS.

KopHnu, crenenu, jorapupmsol ITpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKEHHUI, coZieprKaIux panuKasl.
Beimonnenne  pacyeroB  mo  Qopmynawm,
cofieprKaIm paIiKaIH, OCYIIECTBIISIS
HE00X0/IUMBbIe MOJICTAHOBKHU u
peoOpa3oBaHuUs.

OmnpeneneHre paBHOCUIBHOCTH BBIPAXKEHUN C
pagukanamu. PemieHne — mppanuoHaIBHBIX
YPaBHEHUM.

O3HakOMIICHHE C TOHITHEM CTEICHU C
JICUCTBUTEIILHEIM IIOKA3aTEIICM.

Haxoxnenue 3Ha4YeHWN CTENEHU, HCIOIb3Ys
pu HEOOXOIUMOCTH

MHCTPYMEHTAJIBHBIE CPENICTBA. 3alMUChIBAHHE
KOpHS N-i CTENeHH B BHJE CTENEHU C
JIpOOHBIM  TOKa3aTejeM U HaoOOpOT.
DopMyIMpoBaHUe CBOMCTB CTEIICHEHN.
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Breiuncienne creneHed ¢ palMOHAIbHBIM
IIOKa3aTelIeM, BBITIOJIHEHUE MPUKUIKH
3HAYEHMUsI CTETIEHU, CPABHEHHE CTEIICHEH.
[IpeoOpa3oBaHue YHUCIOBBIX U OYKBEHHBIX
BBIPKEHMI, COIEpKAIINX CTEIICHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeJIbHBIX
ypaBHeHUN. O3HAaKOMJIEHWE C INPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCIICHUU
CpelIHMX, JCJIEHHH OTpe3Ka B <«30J0TOM
ceyeHUn». PerieHune mnpukiIagHbIX 3a1ad Ha
CJIOKHBIE IPOLIEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIPAKeHU I

BreimmonHenue 1npeoOpa3oBaHM  BBIPAXKEHUI,
npuMeHeHue  (GopMysa,  CBS3aHHBIX  CO
CBOIICTBaMM  CTENEHEW U JIOrapu(MoB.
Onpenenenne 001acTU JOMYCTUMBIX 3HAUEHUI
JorapupMHUUECKOro  BhIpakeHUs. Pernenue
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC MOHATHSA

W3ydyeHne paguaHHOIO MeETOJa HN3MEPEHMUs
YIJIOB BpAIlEHH M HUX CBA3M C IPaJyCHOU
Mmepoil. M300pakeHue yrioB BpalleHUs Ha
OKPY’KHOCTH, COOTHECEHHE BEJIMYUHBI yria ¢
ero  pacnonoxenueMmM.  DopmynupoBaHue
ONpeeNIeHu TPUTOHOMETPUUYECKUX (YHKIIHH
JUIi  yIJI0B IIOBOPOTa U OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0OBSICHEHHE
UX B3aMMOCBSI3H.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOKAECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB Ul BBIYUCICHUSA  3HAYCHUH
TPUTOHOMETPUYECKUX (DYHKIUN MO OJHOM M3
HUX.

IIpeoOpa3oBanusi npocTelIMX
TPUTOHOMETPHYECKNX BbIPAKEHU I

Nzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: bopmyIbI CIIOXKCHMSI,
yZIBOEHUS, peoOpa3oBaHUs CYMMBI
TPUTOHOMETPUUECKHUX byHKIM] B

MIPOM3BEICHUE U TMPOMU3BEIACHUS B CYMMYy H
IIPUMEHEHUE TIpU  BBIYUCICHUM 3HAYCHUS
TPUTOHOMETPHYECKOTO BBIPAXECHUS u
YIPOILEHHUS €rO.

O3HakOMJIEHHE CO CBOMCTBAMH CUMMETpPUU
TOYEK Ha EAMHUYHOU

OKPYXHOCTHM U TpPHUMEHEHHE MX JUIsl BBIBOJAA
dbopmyn mpUBeICHHS

IIpocreiie TpUroHOMeTpUYECKHE
YPABHEHHs M HEPABEHCTBA

Pemenne o bopmynam u
TPUTOHOMETPUYECKOMY KpPYTY IPOCTEMIINX
TPUTOHOMETPUUYECKUX YPaBHEHUH.

[Ipumenenne OOIMMX METOJOB  PEIICHUS
ypaBHEHUW (NMpUBEIEHHUE K JIMHCHHOMY,
KBaJpaTHOMY,  METOJl  pa3JIOKEHUs  Ha
MHOJKUTEIHM, 3aMEHbl TEPEeMEHHOW) mpH
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pEIIeHUH TPUTOHOMETPUUYECKUX ypaBHEHUH.

YMeHue oOTMedarh Ha Kpyre pemeHus
MPOCTEUTIINX TPUTOHOMETPHUYECKHIX
HEPABCHCTB
O3HakOMJICHME C  TIOHSATHEM  OOpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKIIHIA.

APKCHHYC, apKKOCHUHYC, ApKTaHTeHC unciaa | 3ydyeHue ornpezeeHni apKcuHyca,
apKKOCHHYCa, apKTaHTeHca qucia,
dbopMmynupoBaHUEe WX, H300pakeHHWE  Ha

CAVHUYHONU OKPYKHOCTH, INPUMEHEHHUE IIpU
pELICHNN ypaBHEHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenmpepLIBHOCTH
GyHkumMu

O3HakOMJIEHHE C TIOHATHEM HepeMeHHOﬁ,

npuMepamMu 3aBUCUMOCTEN MEXAY
nepeMeHHbIMU. (O3HaKOMJIEHHE C IOHSATHEM
rpaguka, OIpEIelieHue  MPUHAIICKHOCTH

Touku rpaduky ¢yakinuu. OnpenencHue Mo
dbopmyse mpocTerieil 3aBUCUMOCTH, BHIa €€
rpaduka. Beipaxenue mno ¢dopmyne OIHOM
nepeMeHHoll yepe3 npyrue. O3HaAKOMIIEHHE C
omnpezneneHueM QyHKIUH, (HOPMYIUPOBAHHE
ero. Haxoxnaenune o0acTu oOmpeneneHus |
o0nacTu 3HaUeHUN QPYHKINH

CBoiicTBa QyHKIUH.
I'paduyeckas unrepnperanus. Illpumepsl
(pyHKUMOHANBHBIX 3ABUCHMOCTEHN B
peajIbHBIX MPoLeccax U ABJICHUAX

O3HakoMJIEHHE C npuMepamMu
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHBIX

mpomeccax M3 CMEXKHBIX  JUCLUILIMH.
O3HakoMIIEHHE c JI0Ka3aTeJIbHBIMU
pacCyXJIeHUSIMHU HEKOTOPBIX CBONCTB
JUHEHHOW M KBaJApaTUYHON  (QyHKUHMH,
MPOBEJECHNUE HACCIENOBAHUS JIMHEWHOM,

KyCOYHO-TMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUYHOM  (YHKLIMHA, TOCTPOCHHE UX
rpadukos. [Toctpoenue u urteHue

rpadukoB pyukuit. MiccnenoBanve QyHKIuM.
CocraBieHue BUIOB (QYHKIUI 1O JaHHOMY
YCIIOBHIO, PEIICHHE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBanuii  rpaduka
byHKINH.
W3yuenne moHATUS o0OOpaTHOW  (yHKIHH,

OlpeNeieHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (YHKIMH, HAXOXKJICHUE €€ 00IacTH
OTIpeIeICHUS " obacTu 3HAYCHUH.
[Ipumenenne  cBOMCTB  GYHKUMH  TIpH
WCCIIC/IOBAaHUH YPaBHEHWH W PEIICHUW 3a/1ad
Ha SKcTpeMyM. O3HaKOMJIEHHE C TOHSATHEM
CJIO)KHOHM (DYHKIIUH.

Breruncnenne — 3HaueHud — QyHKOMA 1O
3HAYECHUIO apryMeHTa. Onpenenenue
MOJIOKEHUST TOYKM Ha Tpaduke 1O ee

KoopanHaTaM © Haobopot. Mcmonp3oBanue
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CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynxknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnu

CBOMCTB (YHKIMHA JII CPAaBHEHHS 3HAYCHHMA
crenieneil u  jorapudmos.  [loctpoenue
rpadUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢bynkuuid.  PemieHwe — moka3aTeNbHBIX U
jJorapu(MUUECKUX ypaBHEHUH W HEPaBEHCTB
110 U3BECTHBIM ajiropuTMaM. O3HaKOMIIEHHE C
MOHATHEM  HENpPEepPhIBHOM  MEPUOAUYECKOM
¢byHkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, IOCTPOEHUE UX IpadrKOB.
O3HakOMJIEHME C IOHSITHEM TapMOHUYECKHUX
KojeOaHui U MpuMepaMd TapMOHUYECKUX
KoJIeOaHWH ISl  ONMMCAaHHWsS TPOIECCOB B
(bu3uKe U Apyrux 00JIaCTIX 3HAHMS.
O3HakOMJIEHME C T[OHSTHEM  pa3pbIBHOU
nepuoandeckor (yHkuuu, GopMmynupoBaHHE
CBOICTB TaHr€HCAa U KOTaHIEHCA, IOCTPOECHUE
UX TpaduKoB.

[Ipumenenue CBOWCTB byHKIUI TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIUH, pelieHuss TPUTOHOMETPUUYECKHUX
ypaBHeHwmii. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPHUYECKHUX byHKIUH u
ompejelieHue 1o rpadukaM HMX CBOMCTB.
Brimonnenue npeoOpa3oBanus rpaQKoOB.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

O3HakOMJIEHME C  TOHSATUEM  YHMCIIOBOU
MOCJIEeI0BATENbHOCTH, CIoco0aMH ee 3a/1aHus,
BBIYUCIICHHSIMH €€ YJICHOB.

O3HakoMJieHME €  TIOHATHEM  Ipejena
nocienoBarenbHOCTA.  O3HaKOMIIEHHE  C
BBIYUCIICHHUEM CYMMBI 0ECKOHEYHOI 0
YHUCIOBOTO psla HA TMPHUMEPE BBIYUCICHHS
CYMMBI 0eCKOHEYHO yOBIBaroIIEH
reOMETPHUECKON Mporpeccuu. Pemenne 3amaq
Ha IpUMeHeHne (popMyIIbl CyMMbI OECKOHEUHO
yOBIBAIOIIEH T€OMETPHUIECKOIN MPOTPEeCCUn

IIpousBoaHas U ee IpUMEHEHUE

O3HakOMJICHHE C TIOHSTHEM IPOU3BOIHOM.
Nzyuenune " dhopmynupoBaHue ee
MEXaHHYECKOTO M TE€OMETPHUYECKOrO CMBICHA,
HN3YUCHUC aJIropuTMa BBIYHCIICHUS
MPOU3BOJHOM HAa TpPUMEpPE  BBIUYUCICHUS
MT'HOBEHHOM CKOPOCTH u YTIJIOBOTO
koad¢uimenta kacatenbHoil. CocraBieHue
YpaBHECHHS KacaTelbHOW B OOIIeM BHJIE.

YcBoenne  mpaBwi  JuddepeHIpoBaHus,
TaONMMIBI ~ TPOM3BOAHBIX  JJIIEMEHTapHBIX
byHKUIMH, IpUMEHEHHE IE

nuddeperupoBanns GYHKIIUNA, COCTABICHHS
ypaBHeHUs KacareinbHOU. M3ydeHue TeopeM o
CBSI3W CBOMCTB (DYHKIIMM W TPOW3BOIHOM,
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dopmynupoBka ux. IIpoBeneHue ¢ MOMOIIbIO
IIPOU3BOTHOM MCCJIEJIOBAHMUS ¢byHKuuy,
3alaHHONM  (OPMYJIOH. YCTAaHOBJICHHE CBS3H
CBOWMCTB (DYHKIIMM M TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TPOU3BOAHOW I  PELICHHUS
3aJjad  Ha  HaxoXJeHue  HauOOJIbIIEro,
HAaUMEHBIIETO 3HAUYEHUS U Ha HAXOXKICHUE

IlepBooOpa3nasn
U MHTerpaJ

HKCTpEeMyMa
O3HakOMJICHHME C TIOHSATHEM HWHTErpajia u
epBOOOpPa3HOM. Nzyuenne MpaBUIIa

BBIUMCJICHHSI MEPBOOOPAa3HOW UM TEOpPEMBI
Herorona—JleitOuuna. Pemenune 3amay Ha
CBSI3b TEPBOOOpPA3HOM M €€ MPOU3BOIHOM,
BBIYHMCIICHHE TepBOOOpa3HOW A JaHHOM
¢bynkuuu. Pemenuwe 3amady Ha NPUMEHEHHE
WHTErpajia Uil BBIYMCICHHUS (U3HUYECKUX
BEJIMYUH U IUIOMageu

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUS H CHCTEMbI YPABHEHU
HepaBeHcTBa U cCHCTEMbI HEPABEHCTB C
ABYMS IIepeMEHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJCHUSIMH O
KOPHSIX anredpandecKux ypaBHEHUH,
MNOHATUSIMM ~ MCCIIEIOBAaHUSA  YPaBHEHUH W
CUCTEM  ypaBHEHMH. M3yueHue Teopuu

PaBHOCUIIBHOCTH YpaBHEHUH 51 ee
npuMeHeHus. lloBTopeHue 3amucu pelieHus
CTaHJAPTHBIX YpaBHEHUH, IIPUEMOB
npeoOpa3oBaHusl YpaBHEHHM AJs1 CBEACHUS K
CTaHJAPTHOMY YPaBHEHUIO. Pemenne
palMOHAIbHBIX, UPpALMOHAJIBHBIX,

MOKa3aTelIbHBIX M TPUTOHOMETPUUYECKUX
YPaBHEHUH U CUCTEM.

Hcnonp3oBaHne  CBOWCTB M rpadukos
byHKUIMI JUISt peleHus YpaBHEHUM.
[ToBTOpEHNE OCHOBHBIX IPUEMOB PpELICHUS
cucrteM. Pelienue ypaBHEHHMI ¢ IPUMEHEHHEM
BCEX NPUEMOB (Pa3lIOKEHHS HAa MHOXHUTEIH,
BBEJICHUSI HOBBIX HEU3BECTHBIX, MOJCTAaHOBKH,
rpauIecKoro MeTo1a).

Pemenne cuctem ypaBHEHHMH C NPUMEHEHHEM
Pa3IMYHBIX CITOCOOOB.

O3nakomiieHMe ¢ OOIIMMH  BONPOCAMH
pellleHrsT HEpaBeHCTB U  HUCIOJb30BaHUE
CBOWCTB M TrpaduKoB (PYHKIMNA TpPU peIIeHUH
HEPABEHCTB.

Pemenne HEpaBEHCTB M CUCTEM HEPABEHCTB C
PUMEHEHUEM Pa3JIMUHBIX CIIOCOOOB.
IIpuMeHeHHEe MaTEMaTUUECKUX METOAOB IS
peIIeHnss  COIEp)KaTelbHBIX  3aJad W3
pa3NUYHBIX O0JacTeld HayKM M TPAKTUKH.
HHuTepnpeTupoBaHue pe3yiabTaTOB C  yYETOM
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\ peanbHbIX OTPAaHUYCHUIN

3JEMEHTbBI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEM U CTATUCTHKH

W3yuenne mpaBuiga  KOMOMHATOPUKH |
IPUMEHEHUE TPU PELICHUH KOMOMHATOPHBIX
3ajau. PemieHne KOMOMHATOpHBIX 33134
METO/IOM Iepedopa U MO MPABHITY YMHOXKEHUS.
O3HaKOMJICHHE C MTOHITUSAMU KOMOWHATOPHKH:

pa3MeIleHUsIMH, COUYETAHUIIMH,
OcHoBHbIE MOHATHSI KOMOMHATOPUKH nepecTaHoBKaMu U ¢GopMylaMu s UX
BBIYHMCIICHHUS.

OObsicHeHne W TpuMeHeHue GopMyT s
BEIUMCJICHHSI Pa3MEIICHUH, TICPECTAaHOBOK M

COYEeTaHUN npu peleHumn 3a7ad4.
O3Hakomiienue ¢ OwmHOMOM HproroHa u
TPEYTrOJIbHUKOM ITackans. Pemenue

MPaKTUYECKUX 3aJa4 C HCIOJIb30BAHHEM
MOHSTHI U IPaBUJI KOMOMHATOPUKH

N3yuenue KJIaCCUYECKOI'0 ONpeAcIICHUS
BEPOATHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI
DJ1eMeHThI TEOPUH BEPOSITHOCTEH 0 CyMMme BeposTHocTed. PaccMmorpenue
MPUMEPOB BBIYHCIICHUS BEPOATHOCTEH.
Pemenue 3a1a4 Ha BBIYMCIIEHUE BEPOATHOCTEN
COOBITHI

O3HakoOMJIEHHE C INPEJICTABICHUEM YHCIOBBIX
IIpencraBienue naHHbIX (TA0JIMIBI, JIAHHBIX U UX XapaKTEPUCTUKAMHU.

AUArpaMMmsl, rpagukH) Pemenne nmpakTtuuyeckux 3aaady Ha oOpabOTKy
YUCJIOBBIX  JaHHBIX, BBIYHCIICHHE  HX
XapaKTEPUCTHUK

I'EOMETPUA

@opMyJIMpOBKA U IIPUBEJECHUE J10KA3aTEIbCTB
MIPU3HAKOB B3aUMHOI'O PACIIOJIOKEHUS MPSAMBIX
U IUI0cKocTel. Pacro3HaBanue Ha deprexax H
MOJECIIAX pPa3iIUYHBIX CIIy4aeB B3aUMHOIO
IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE pacmoJIOKEHUsT MNpAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.
@opMyIMpPOBAaHUE ONPEIEICHUMN, IPU3HAKOB U
CBOMCTB IapaJUIEIbHbIX U NEPIEHANKYJIAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX

yriIoB.  BblogHEeHHWE  IMOCTPOEHMS  YIJIOB
MEXIy HpPSAMBIMH, MNPSAMOH M IUIOCKOCTBIO,
MEXIYy IUIOCKOCTSAMU II0 ONHUCAaHUIO W
pacrno3HaBaHWE UX HA MOJEIAX.

IIpumeHeHue [IPU3HAKOB u CBONCTB
pacIoJIOKEHUsI MNPSAMBIX M IIOCKOCTEH IIpU
pemieHny 3a1a4. M300paxkeHne Ha pUCYHKaX U
KOHCTPYMPOBaHHUE Ha MOJIEISX
NEPIEHAUKYJIIPOB U HAKJIOHHBIX K IIJIOCKOCTH,
IPSIMBIX, NApAJUICIBHBIX IIOCKOCTEH, YIJIOB
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MEXy MPSMOM U MJIOCKOCThIO U 000OCHOBaHHE
noctpoeHus. Pemienue 3amay Ha BBIYHCIICHHE
reoMeTpuyeckux  BenuuuH.  OmnuchiBaHHe
pacCTOSsIHUSL OT TOYKM JIO IUIOCKOCTH, OT
OPSIMON 710 TIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXy CKPEIIMBAIOIIUMUCS MPSIMbBIMU,

MEXIy  MpPOU3BOJIBHBIMH  (QUTypamMH B

MPOCTPAHCTBE. DopmyJIMpOBAHUE 51
JIOKa3bIBaHUE OCHOBHBIX TEOpeEM 0
PaCCTOSIHUAX (Teopem CYLIECTBOBAaHU,

cBoiicTBa). M3o0pakeHHME Ha YepTexax H
MOJIETISIX PacCTOSTHUS U OOOCHOBAHUE

CBOHUX CYXICHUU. Onpenenenue u
BBIYMCIICHHE PACCTOSHUM B TMPOCTPAHCTBE.
[Tpumenenue GopMyl U TeOpeM IUTAHUMETPHH
nas pemieHust  3amad.  O3HAKOMIIGHHE  C
MOHSTHEM MAPAJJIEIBHOIO MPOSKTUPOBAHUS U
ero corictBamu. DopMyIupoBaHUE TEOPEMBI O
IUIOIIA U OpPTOTOHAIBHOMN MIPOCKIIUU
MHOroyrojbHuka. lIpuMeHeHune Tteopuu s
000CHOBaHHUS TOCTPOEHUM U BBIYUCICHUM.
ApryMEHTUPOBAHHE CBOMX CYXACHUH O
B3aMMHOM PaCIIOJIOKEHUU TPOCTPAHCTBEHHBIX

¢uryp

MHOrorpaHHUKHU

Onucanve ¥ XapaKTEpUCTHKA Pa3IUYHBIX
BHJIOB MHOTIOTPaHHUKOB, IIEPEYUCIICHHE MX
BJIEMEHTOB U cBoHcTB.  M300pakeHue
MHOT'OIPAHHUKOB M BBIITOJIHEHUE ITOCTPOCHHUS
Ha n300paskeHUsIX u MOZEIIAX
MHOTOIDAHHUKOB. BbIYHMCIIEHME  JTMHEHWHBIX
3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMEeHTUPOBAHUE CBOUX
cyxnaeHuil. XapakTepucTUKa U H300pakeHue
ce4yeHus, pa3BEPTKH MHOI'OTPAHHUKOB,
BBIYMCIICHUE ILIOIIAIEH IOBEPXHOCTEM.
[Toctpoenne mpocredinx ceueHUil KyoOa,
npu3Mbl, nupamusl. [IpuMmenenue ¢akToB u
CBEICHUM 13 NiuaHuMeTpuu. O3HaAKOMIIEHHUE C
BUJIaMH  CHUMMETPMMI B IPOCTPAHCTBE,
(dbopMynUpoBaHUE OIpENEIeHUl M CBOMCTB.
XapakTepuCcTHKa CUMMETPUH TEJ BpAIlCHUs U
MHOTOIDAaHHUKOB.  I[IpumeHeHue  CBOMCTB
CUMMETpHUHU pu penmeHun 3a/1a4.
Hcnonb3oBanue mpuoOpeTeHHBIX 3HAHUNA JUIS
WCCIIE0BAHUS M MOJIEIMPOBAHUS HECIOKHBIX
3az1ay. N3o6pakenue OCHOBHBIX
MHOT'OIPAHHUKOB U BBINIOJIHEHWE PUCYHKOB I10
YCJIOBHSIM 3aJa4

O3HakOMJIEHHE C BUJaMU TCJI BpallCHUA,
dhopMyTUpOBaHUE WX ONMPEACTICHUN U CBOWCTB.
dopMyIHpOBaHUE TEOPEM O CEUECHHUM IIapa
IUIOCKOCTBIO M TUJIOCKOCTH, KacaTelbHOM K
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Tenan MOBEPXHOCTHU BPAIlCHUS

chepe. XapakTepuCcTHKa U H300paKEHUE TEI
BpallleHUsl, UX Pa3BEpPTKH, ceueHus. Pemienue
3aJja4 Ha IMOCTPOCHHME CEUYECHUI, BBIUMCICHHE
JUIMH,  pPAacCTOSIHUW,  YIVIOB,  IUIOLIAJACH.
[IpoBeneHne AoKa3aTeNbHBIX PACCYXKIACHHIM
P PEILLICHUH 3a/1a4.

[Ipumenenue  CBOMCTB  CUMMETPUM  TIPHU
pelieHuy  3aJad = Ha  Tela  BpalleHHs,
KoMOMHamio Teia. M300paxeHne OCHOBHBIX
KPYIJIBIX T€l M BBINOJHEHUE PHUCYHKAa IO
YCIIOBUIO 3aJ1a4H

HN3mepenus B reomeTpuu

O3HakoOMJIEHHE C MOHATHUAMH IUIOLIAAA U
00BbeMa, aKCUOMaMHU M CBOMCTBAMHU.
Pemenue 3amay Ha BBIYHMCICHHE ILIOMIAJCH

MIJIOCKUX ¢buryp c MIPUMEHEHUEM
COOTBEeTCTBYIOIMX (opMyn u ¢akToB u3
IJITAHUMETPUH. N3yuenue TEOpeEM 0

BBIYUCIICHUH O00BEMOB  IPOCTPAHCTBEHHBIX
TeN, pellieHue 3a/1ad Ha MpuMeHeHue (Gpopmyi
BEIUUCIICHHSI 00beMOB. V3ydenne dhopMyin s
BBIUMCIICHHUS riomaaen MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TEJ BPAILICHHUS.
O3HakoOMJIEGHME C METOJOM  BBIYMCICHUS
Iomaau TOBEpXHOCTH cdeprl. Permenwue
3a/1a4y Ha BBIYMCIICHHE IUIONIA/Ied TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJIEeHME C  TOHSATHEM  BEKTOpA.
N3yuenne nekapToBOW CHUCTEMBI KOOPJMHAT B
MPOCTPAHCTBE, TIOCTPOEHUE MO 3aJaHHBIM
KOOpJAUHATAM TOYEK u IJTIOCKOCTE,
HaxoKJIeHne KoopauHat Touek HaxoxneHwue
YpaBHEHUN OKPY>KHOCTH, C(Eephl, MIOCKOCTH.
Boluncnenue paccTossHU MEXy TOUKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

MPOCTPAHCTBE, MPaBUII HaXO0XKICHUA
KOOpPAMHAT BEKTOpPa B INPOCTPAHCTBE, IPABUI
IEeUCTBUHU c BEKTOPAMHU, 3aITaHHBIMH

KoopauHaramu. [IpuMeHeHue Teopuu IpU
pelIeHny 3aJad Ha JEHWCTBHUS C BEKTOPAMH.
N3yuenue CKAIIIPHOTO IIPOU3BEICHUS
BEKTOPOB, BEKTOPHOTO YpPAaBHEHUS NPSIMOUN H
miockoctu.  lIpumenenune  teopun  1pu
pelIeHnn 3aJa4 Ha JEHUCTBHUS C BEKTOPAMH,
KOOPJAHMHATHBIA METOJ, IPUMEHEHHUE

BEKTOPOB JUIsl BBIYMCIICHHS BEIWYHMH YIJIOB U
PacCTOSIHUM. O3zHakoMJIEHHE c
JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aUMHOM  pAaCIOJIOKEHUU  TPSIMBIX WU
IJIOCKOCTEH € MCIOJIb30BAHUEM BEKTOPOB
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8. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE PABOYEM ITPOT'PAMMBI YUEBHOM
JANCHUIIVIMHBI OY A.1.05. <MATEMATHUKA»

st ocBoeHust paboueit mnporpammbl yueOHOM mucuuminabsl OV J[.m.05.
«MaremaTtka» B TEXHUKYME HUMeeTcs Yy4deOHbIM kabuHeT «MareMaTuku», B
KOTOPOM MMEETCsl CBOOOAHBIN A0cTyn B HTEpHET BO BpeMsi y4eOHOTO 3aHSATHS U
B [IE€pUOJ] BHEYUEOHOU AEATEILHOCTH 00YUYaIOIINXCS.

[Tomemenne  kabuHeTa  COOTBETCTBYeT  TpeOoBanusiM  CaHHUTapHO-
anuAeMuoIoTHYeckuX npaswil U HopMmatuBoB (CanlluH 2. 4. 2 Ne 1178-02 ¢
n3MeHeHussMu oT 29.12.2008 r.) ocHaIlIeHO TUIOBBIM 000PYAOBaHUEM, YKa3aHHBIM
B HACTOAIMX TPEOOBAHUSAX, B TOM UUCIIE CIIEHUATU3UPOBAHHON yueOHOU MeOEbIo
U CpeAICTBaMU 00yUYeHHs, IOCTATOYHBIMH JUIsI BBHITIOJIHEHUS TPeOOBaHUMN K YPOBHIO
HOJIFOTOBKU O0YYarOIIUXCSL.

B cocraB yueOHO-METOMUECKOTO U MaTEPUATIbHO-TEXHUUYECKOTO 00eCTIeUeHUs
nporpaMmbl yueoHou nuctuiinabel OY I1.11.05. «MaremaTtrka» BXOIAT:

1. MHOTOMYHKIIMOHATBHBIN KOMIUIEKC TIPEToIaBaTelIs;

2. METOAMYECKUE MaTepHasibl i1 JUCTAHIIMOHHOTO OOyYeHHs Ha OO0JIa4HOM

XpaHWIMIIE (MPe3eHTALNHN, KOHCIIEKThI, MaT€pUabl IO TECTaM, BUACOYPOKH);

3. HarIsIIHbIE TOCOOMS: KOMIUIEKTHI M3 38 y4ueOHbIX Tabmmm, 11 y4eOHBIX
CTEH/IOB;

4. "HPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE CPE/ICTBA;

5. 9KpaHHO-3BYKOBBIE MOCOOUS;

6. KOMITJIEKT TEXHUYECKOW TOKYMEHTAIIMH, B TOM YHCJIE MTAclopTa Ha CPE/ICTBA
oOyueHus, THCTPYKIIMH 110 UX UCTOJIb30BAHUIO U TEXHUKE O€30MaCHOCTH;

7. OubIMOTCUHBIN POHI.

B 6ubnuoteunsiit GoHT BXOAAT YICOHUKH, YIEOHO-METOANYECKIUE KOMIICKTHI
(YMK), oOecrieunBaroiiye OCBOCHHE WHTETPUPOBAHHOW YUCOHON IHUCIIUTUIAHBI
OV/.m.05. «Marematuka», pEKOMEHJIOBAaHHbICE WJIM  JONYyIICHHbIC  JIJIA
UCIIOJIb30BaHUs B TEXHHUKYME.
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9. OCHOBHBIE HCTOYHUKU U JIUTEPATYPA
OcHOBHBIC TEYATHbIC U3AAHNUS
. bammako M.M. Marematuka: yaeOHUK JI CTY/I. YIPEKJICHUM cpel. mpod.
obpazoBanus. — M., 2017.
. bammakos M.I. MaTtemaruka. 3agaqHuk: y4eo. mocoOue s CTyI.
yapexJIeHUH cpe. mpod. odpazoBanus. — M., 2017.
OcCHOBHBIE JJICKTPOHHbIE U3AHUS

. Bawmaxos M. . Matematuka. DIEeKTPOHHBIN y4e0.-MEeTO. KOMIUIEKC ISt
CTYI. yupexaeHui cpea. npod. oopazoBanus. — M., 2018.
. bammakos M.M. Maremaruka. 3anadyHuk: y4yeO. mocoOwe s CTy/I.
yupexJieHuit cpea. npod. oopazoBanus. — M., 2015.

JlonoJIHUTe/IbHble UCTOYHUKH

. Artanacsan JI.C., byryzoB B.®., Kagomues C.b. u ap. MaremaTtuka: anredpa
U Hayaja maremaTudeckoro ananusa. ['eomerpus. ['eomerpus (6a30BbIi U
yriyosneHHsl ypoBan). 10—11 knaccel. — M., 2017,

. Konmoropos A.H., Abpamo A.M., Jynuunsin FO.II. u np. Anrebpa u
Hadana aHanuza: Yueo. g 10-11 k. - M., 2014.

. I'puroppreB C.I'., MBomrmna C.B. Maremaruka : y4eOHHMK i CTY.
oOpazoBar. yupexjaeHui cpe. npod. oopazoBanus. — M., 2014.

. boromonor H.B., Camoiinenko I1.U. Marematuka: yueOnuk ajist CITO —M.
: U3narensctBo FOpaiit, 2018

. bammakoe  M.M. Maremarnka. COoOpHMK  3amad  NpodUIbHON
HaIpaBJICHHOCTH: y4eb. MocoOue I CTyA. YYpexKAeHUU cpen. mpod.
obpazoBanus. — M., 2013.

HUHTepHeT-pecypchl M 3JIEKTPOHHBIE XKYPHAJIbI

. www.fcior.edu.ru (MHpopmalOHHbIE, TPEHUPOBOYHBIE M KOHTPOJIbHbBIE
Marepuabl).

. www.school-collection.edu.ru (Emunas KOJUIEKIUA U POBEIX
00pa3oBaTeNbHBIX PECYPCOB).

http://www.math.ru Marepuansl mo marematuke B EnuHON Koymekmuu
1M (pOBBIX 00PA30BATEIBLHBIX PECYPCOB

. http://www.bymath.net 'azeta «Matemaruka» M3naTensckoro qroma
«IlepBoe ceHTIOps»

. http://eqworld.ipmnet.ru Hayuno-nonynsipusiii pu3nKo-MaTeMaTudecKuii
KypHas «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTeabHbII
MareMaThdecku caut Exponenta.ru

. http://www.olimpiada.ru MaremaTn4yecKue OJIMMITHA/IbI K OJUMITHATHBIC
3a/1auu
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