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Pabouas mporpamma yueOHOM TUCHMIUIMHBI pa3paboTaHa Ha ocHoBe IIpumepHOii mporpamMmbl
o0meobpazoBaTebHONM y4eOHOW MUCHUILIMHBI «Maremarrnka: anrebpa W Hadajla MaTeMaTHYeCKOTro
aHalM3a; TEOMETpUs» Ui TPOo(EeCCHOHATBHBIX 00pA30BATENBHBIX OpraHWU3alUid IMOJ penakiuen
bammakoBa M.U., pekomeHn10BaHHON DeepaibHbIM rOCYIapCTBEHHBIM aBTOHOMHBIM YUPEKICHUEM
«DenepanbHblii MHCTUTYT pazBuTusi oOpazoBanus» (OI'AY «DPUPO») B KadecTBe NPUMEPHOMH
MporpamMMBbl ISl peasii3allid OCHOBHOM TMpodeccuoHaIbHONW oOpa3oBaTeinbHOi mporpammbl CIIO Ha
0a3e OCHOBHOTO OOIIero 00pa3oBaHUs C MOMyUYEHUEM CPEIHEro o0mero oopasoBanus mpoTokoa Ne 3
oT 21 urons 2015 r. perucrpauroHHbii HoMep pereH3uu 377 ot 23 utonsg 2015r. ®I'AY «DUPO». B
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JBUTATENEH, CHCTEM U arperaToB aBTOMOOMIIeH yTBep K aeHHbIe mprka3zoM Ne 1568 MunuctepcTBa 006pa3oBaHus
u Hayku PO ot 09.12.2016
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MACIIOPT TPOT'PAMMBI YUEBHOM JUCIIUILINHBI
1.1. ObsacTh NIPUMEHEHUsI TPOTrPaAMMBbI

Pabouas nporpamma yueOHoU qucuuruinael OY /.04 MaTtemaTrka sSBISIETCS YaCThI0 OCHOBHOM
npodecCHOHAIBHONW 00pa3oBaTeibHOM mporpaMmbl B cooTBeTcTBHH ¢ PI'OC mo crnenuaabHOCTH:
23.02.07 Texuudeckoe 0OCTyKUBAHUE H PEMOHT JABUTATEJICH, CUCTEM U arperaroB aBTOMOOMICH

[Iporpamma pa3paborana B cooTBeTcTBUH ¢ [IpuMepHO# mporpaMmon 0011eo0pa3oBaTeIbHOM
yueOHOl aucuuIuinHbl «Maremaruka: anredpa U Hayaja MaTeMaTHUECKOTO aHaIn3a; TeOMETPHS IS
npo)eCCHOHAIBHBIX ~ 00pa30BaTeIbHBIX  OpraHM3aluii  moa  pedakuuei  bammakoBa MU,
pekoMeH10BaHHON DesepanbHbIM TOCYJapCTBEHHBIM aBTOHOMHBIM yupexaeHueMm «denepanbHblii
MHCTUTYT pa3zButusi obOpazoBanus» (PI'AY «DUPO») B kauecTBe MPUMEPHOH NPOrpaMMbl s
peaM3anuu OCHOBHOM TpodeccroHanbHOU oOpazoBarenbHON mporpammbl CIIO Ha 6a3e OCHOBHOTO
ob1ero o0pazoBaHMsl ¢ MOJYyYEHHEM cpeaHero oomiero odpas3oBaHus, mpoTokon Ne 3 or 21 wurons
2015r. u denepasbHBIX TOCYAAPCTBEHHBIX OOpa3zoBaTelbHBIX cTaHmaptoB (mamee — PI'OC) mo
CIELUANBHOCTAM CpeHero mpogeccuoHansHoro oopasosanus: 23.02.07 Texuuueckoe 00CTy)KUBaHUE
Y PEMOHT JIBUTATEJIeH, CUCTEM | arperatoB aBToMoomieit ot 09.12.2016 Ne 1568 Pabouas
nporpamMma y4eOHOW JUCIUIUTMHBI MpeIHa3HauYeHa Ul U3yYeHHU MaTeMaTHKH B PO(ECCHOHATBHBIX
obpazoBatenpHbIX opranm3zanusax CIIO, peamusyromux 00pa30BaTENbHYIO MPOrpaMMy CPEIHEro
obmero obOpa3oBaHMs B IIpelieslax OCBOEHHMsS OCHOBHOM IpO(ecCHOHAIbHOW 00pa3oBaTeIbHOM
nporpammbl  CIIO (OINIOIT CIIO) na 6a3e OCHOBHOTrO o0O0OmEero oOpa3oBaHUS IPH TOATOTOBKE
KBAJTM(HUIMPOBAHHBIX  PAa0OYMX, CIyKallUX ¥ CHEIHAJINCTOB CpPEOHEro 3BeHa, B JAPYTUX
po¢eCCHOHATIBHBIX 00pa30BaTeIbHbIX OPraHU3aLUAX, PEATU3YIOIUX 00pa30BaTEIbHYI0 IPOrpaMMy
cpennero obmiero oOpaszoBanusi B mpenenax ocBoeHus ocHoBHOM OITOIT CIIO na 6a3e 0CHOBHOTO
obmero oOpa3oBaHMs, B JOMOJHUTEIHHOM MpodeccCHOoHANBHOM 00pa3oBaHuWU (B IpOrpamMmax
MOBBIIIEHUS] KBAJU(PHUKALMU U TMEPENOArOTOBKH) M MPO(EeCcCHOHANBHON MOATrOTOBKE CHEIMAIMCTOB
TexHndeckoro npoduis mo vamnpasaeHusM: 23.00.00 TexHuKa 1 TEXHOJIOTHH HA3€MHOT'O TPAHCIIOpTa
1.2. MecTo AMCHMIUVIMHBI B CTPYKTYpe OCHOBHOI mNpodeccuoHaIbHONl 00pa3oBaTeIbHOI

nporpaMmbl: Hu3y4yaercs B oOmieoOpasoBarenbHoM 1ukie ydyeOHoro ruiaHa OITOIT na 6ase
OCHOBHOTO 00ITIeT0 00pa30BaHMs C MOTYyYEHHUEM CPEIHETO 00IIero 00pa3oBaHusI.
1.3. Iles1u ¥ 321244 IMCHUILUIMHBI — TPeGOBAHMA K Pe3yJbTaTaM 0CBOCHMS AU CHMIIJIHHBI:
OcBoenmne coiepkaHusi y4eOHOH  JOUCHMIUIMHBI ~Maremarnka OO0ecleYnBaeT  JOCTH)KEHUE
00y4aroIUMHUCS CIETYIOINX PE3YJIbTaTOB:
JIMYHOCTHBIX:

- c(OPMHPOBAHHOCTh MpPEJCTABICHUNA O MaTeMaTHKe KaK YHHMBEPCAJIbHOM S3bIKE€ HayKH,
CpeACTBE MOJICTUPOBAHHUS SIBJICHUI U TPOLIECCOB, HJIEAX U METO/IaX MaTEMAaTHKU;
- MOHMMaHWe  3HAYUMOCTM  MaTeMaTUKU Ul  HAyyHO-TEXHHYECKOTro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIEUeOBEYeCKO KyIbTyphl uYepes
3HAaKOMCTBO C UCTOpHEN pa3BUTUS MaTeMaTUKH, IBOJIOIIMEH MaTeMaTHUECKUX UICH;
- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, POCTPAHCTBEHHOTO BOOOPAKEHUs, AITOPHUTMUYECKOM
KyJIbTYpbl, KpUTUYHOCTH MBIIIJICHUST HAa YpOBHE, HEOOXOAMMOM s Oynyuieidl mpodeccnoHaabHOM
NeSITeIbHOCTH, JUI MTPOJOKEHUsI 00pa30BaHus U caM000pa30BaHMUs;
- OBJIa/ICHUE MATEeMaTUYECKUMHU 3HAHUSAMU U YMEHHSIMH, HEOOXOJIMMBIMH B ITOBCEIHEBHOU
KW3HH, JUII  OCBOCHHS  CMEXHBIX  ©CTECTBEHHO-HAy4YHBIX  JUCHUIUIMH ¥ JUCIHHIUIHH
po(eCCHOHATBHOTO IHMKJIIA, /Ui TOJTy4eHUs: 00pa3oBaHUs B 00JaCTIX, HE TPeOYIOIUX yriIyOJeHHOH
MaTeMaTHYeCKOH MOTOTOBKH;
- TOTOBHOCTh U CHOCOOHOCTHh K 00pa3oBaHMIO, B TOM YHCIE C€aMOOOpa3oBaHUIO, Ha
MPOTSDKEHUH BCEH JKM3HU; CO3HATEIHHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHHIO KaK YCIOBHUIO
YCIIEIIHOM MpohecCHOHaTBbHON U 00IECTBEHHOM AEATEIbHOCTH;
- TOTOBHOCTh M  CIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM UM OTBETCTBEHHOM
NeSTeNbHOCTH;
- TOTOBHOCTh K  KOJUIGKTUBHOW  paboTe, COTPpYyJTHHYECTBY CO CBEPCTHHKAaMH B
o0pa3zoBaTenbHON, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATEIBCKOM, MPOSKTHONW U IPYTUX BUAAX
NesTeNbHOCTH;



- OTHOIICHHE K TPOPECCHOHATHHON NEATETHHOCTH KaK BO3MOXKHOCTHU YYacTHsl B PEIICHUU
JIMYHBIX, 0OIIIECTBEHHEIX, rOCyJ1apCTBEHHBIX, 00IIeHAIMOHAIHLHBIX npo0Jem; .
MeTanpeIMeTHBbIX:
- YMEHHE CaMOCTOSTENBHO ONPENEHATh eI JEATCIbHOCTH W COCTaBJISTh  IUIAHBI
JEATEIIbHOCTH; CaMOCTOATEIBHO OCYILIECTBIISATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH AECATEIBHOCTD;
KCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsl JOCTUKEHHS MTOCTABJICHHBIX LIEJICH U peaiu3alluy TIaHOB
JeSITeIbHOCTH, BBIOMPATH YCIIEIIHBIE CTPATETUH B PA3IMUHBIX CUTYAITUX;
- yMEHHE TMPOAYKTUBHO OOINAThCS W B3aMMOJCHCTBOBATH B IPOIECCE COBMECTHOM
JEeSTEIbHOCTH, YYUTHIBATh TO3HMIIMH APYTUX YYACTHUKOB JEATEIHHOCTH, A((HEKTHBHO pa3periarh
KOH(JIUKTHI,
— BIIQJICHUEC HABBIKAMH TI03HABATEIIbHOHN, y4eOHO-UCCIICIOBATEILCKOH W MPOCKTHOU
NeSATEILHOCTH, HaBbIKAMU pPa3pelICHUs MpoOJieM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOKCKY METOJ0B PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIUYHBIX METO/IOB MIO3HAHMUS;
- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOW HMH(POPMAIIMOHHO-TI0O3HABATEIbHON
NEeSTeNIbHOCTH, BKJIIOYAas yMEHHE OPHCHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX HWH(POPMAIIHH,
KPUTHUYECKH OILICHUBAThb M HWHTEPIPETHPOBaTh HWHPOPMAIUIO, TOIYyYaeMyl0 U3 Pa3IUYHBIX
WCTOYHHKOB;
- BJIAJICHUE A3BIKOBBIMHU CPEICTBAMHU: YMEHHUE SICHO, JIOTUYHO U TOYHO M3J1araTb CBOK TOUKY
3pEHUS, UCTIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPEACTBA;
- BJIaJICHUE HAaBBIKAMH ITO3HABATEIbHON Pe(ICKCHH KaK OCO3HAHMS COBEPIIAEMbIX JICHCTBUHN 1
MBICIIUTEIIbHBIX MPOLECCOB, X PE3YJIHTATOB U OCHOBAaHM, TPAHUI] CBOETO 3HAHUS U HE3HAHUSI, HOBBIX
M03HABATEJIbHBIX 3a7a4 U CPEJICTB JJIsl UX JOCTHXKCHUS,
- LETICYCTPEMIICHHOCTh B TOMCKAX M MPUHATHU PEIICHHUM, COOOPa3UTEIbHOCTh U MHTYHUIINS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIOCOOHOCTh BOCIPHUHUMATH KPACOTy U TapMOHHUIO
MHPA;
npeaMeTHbIX:
- c(hOPMHUPOBAHHOCTH MPEJACTABICHUN O MaTeMaTUKE KaK YacTH MHUPOBOU KYJIBTYPHI U MECTE
MaTEeMaTHUKd B COBPEMEHHOW IIMBUJIM3AIMH, CIIOCO0AX OIMUCAaHUS SBICHUI peaTbHOr0 MHpa Ha
MaTEMaTHUECCKOM SI3BIKE;
- c(OPMHUPOBAHHOCTh TPEACTABIEHUH O MaTeMaTHYECKUX TMOHATHSAX KaK BaKHEHIINX
MAaTeMaTUYECKUX MOJEIIAX, MO3BOJISIIOIIMX ONHUCHIBATH WM M3Yy4YaTh pPa3HbIE IMPOLECCHl U SBJICHUS;
IMOHUMaHUE BO3MOXXHOCTU aKCUOMAaTUYECKOTO IMIOCTPOEHUSI MATEMATUYECKUX TEOPHU;
- BJIAJICHUE METOJAMU JIOKA3aTeJIbCTB W QJITOPUTMOB PEUICHUS, YMEHHE WX HPUMEHSTb,
MPOBOJUTH JTOKA3aTEJIbHBIE PACCYKICHHUS B XOJI€ PELLICHUS 3a/1a4;
- BJIAJICHUE CTAaHAAPTHBIMU NPUEMAaMH PEHICHHUS PAUHOHAIBHBIX MW HPPALHOHAIBHBIX,
[OKa3aTeJIbHbIX, CTENEHHbIX, TPUIOHOMETPUYECKUX YPABHEHUW M HEPABEHCTB, WX CHUCTEM,;
HCIMOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIE [JI MOHWCKA IMYTH PEUICHUS M
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;
- c(hOpPMHUPOBAHHOCTD TPEACTABICHUN 00 OCHOBHBIX TMOHSTHUSAX MATEeMaTHYECKOTO aHAllU3a U
WX CBOWMCTBaX, BIAJCHHEC YMEHUEM XapaKTepU30BaTh IMOBEACHHE (YHKIIMH, WCIOIH30BAHHE
MOJYYECHHBIX 3HAHUM 11 ONUCAHUA U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEM;
- BJIAJICHUE OCHOBHBIMH TNOHATHUSIMU O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, mX OCHOBHBIX CBOWCTBaX; C(POPMUPOBAHHOCTH YMEHHS PACIO3HABATH TE€OMETPUUECKHUE
burypsl Ha UYepTekax, MOJAENAX H B pEATbHOM MHUPE; MPUMEHEHHE W3YYCHHBIX CBOWCTB
reoMeTpuueckux Guryp u Gopmys s PEIIeHHs] TeOMETPUUECKUX 3a7ad M 3a71ad ¢ MPaKTUYECKUM
COZIEPIKAHUEM;
- c(hOpMHUPOBAHHOCTH TPEACTABICHUI O TMPOIECCaX W SIBICHUSAX, UMEIONIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAILHOM MUPE, OCHOBHBIX MOHATHUAX 3JIEMEHTAPHOU
TEOPUH BEPOSITHOCTEH,; YMEHHH HAXOIWUTh M OIEHHUBATh BEPOSTHOCTH HACTYIUJICHUS COOBITUMA B
MPOCTEUIINX MPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEJIMYMH;
- BJIAJICHUE HAaBBIKAMHM MCIIOJIb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM IPU PEIICHUH
3ajad4.
B pesynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJYarOITUICS JOIKEH YMETh.
- BJIAJETh METOJJaMH JI0KA3aTENbCTB U AJITOPUTMOB PELIEHNUS;
- IPUMEHSITh, TPOBOJAUTH JOKA3aTEIbHbBIE PACCYKACHUS B XOJIE€ PEIICHU 3a/1ay;



- BJIQJIETh CTaHJAPTHBIMU IIPUEMAMHU PEIICHUS PAlMOHAIBHBIX U MPPALMOHAIBHBIX, IIOKA3aTENIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHHI U HEPABEHCTB, UX CHCTEM;
- HCIIOJIb30BaTh NOTOBBIE KOMIIBIOTEPHBIE MPOrpamMMbl, B TOM YHUCIIE Ul IOMCKAa IyTH PEIIEHUs U
WITIOCTPALMM PELLICHUs ypaBHEHUN U HEPABEHCTB;
- BJIJIETh YMEHHEM XapaKTepU30BaTh NOBEJACHNUE PYHKIINH;
- HCIOJIb30BATh IOJIY4YEHHBIE 3HAHU JUI ONMCAHMS U aHAJIN3a PealIbHBIX 3aBUCUMOCTEH;
- BJAJIETh OCHOBHBIMHU TOHSTHUAMHU O IUIOCKUX U TMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (HUTypax, HX
OCHOBHBIX CBOMCTBaX;
- pacro3HaBaTh reOMeTpUIecKue (PUryphl Ha YepTeKaxX, MOJCISAX U B PEaTbHOM MUPE;
- IPUMEHSTh U3yYEHHBIE CBOMCTBA reOMeTpUYecKUX (GUryp v GopMyI Ajsl pelIeHUs FeOMeTPUIECKUX
3a]1a4 U 33]1a4 ¢ IPAKTUUYECKUM COJIEP)KaHUEM;
- BJIaJIeTh HaBbIKAMM UCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX POrPaMM IIPH PEIIEHUH 3aa4;
- HaxXOAWTh M OICHWBATh BEPOSTHOCTH HACTYIJICHHS COOBITUH B TPOCTEHIINX MPAKTUYECKUX
CUTYyalUsX U OCHOBHbIE XapaKTEPUCTUKHU CITyYalHbBIX BEJIUYMH.
B pe3ynbraTe 0OCBOGHUS TUCIHUILIMHBI 00YJalOUIHiCs JODKEH 3HATD!
- IIPEICTaBJICHUsl O MaTeMaTHKe KaK 4acTH MUPOBOW KyJbTYPbl U MECTE MAaTEMAaTUKU B COBPEMEHHOMN
[IUBWIIN3ALUH, CI0CO0aX OMUCAHUS SBJICHUN PEaTbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;
- IpPEJCTaBICHUS O MAaTeMaTHYECKUX IMOHATUSAX KakK BaXHEUIIMX MaTeMaTHYEeCKUX MOJENSX,
MIO3BOJISIIOIIMX ONUCHIBATh M M3y4daTb pa3Hble IPOLECCHl M SBJIEHUS; IOHUMATh BO3MOXKHOCTHU
aKCMOMAaTHUYECKOTO OCTPOCHMSI MAaTEMAaTUUYECKUX TEOPHii;
- IPE/ICTaBIEHUS 00 OCHOBHBIX MOHATUSAX MATEMAaTUYECKOTO aHAIM3a U UX CBOWCTBAX;
- MPEJCTABICHHUs O MPOLECCaxX M SBJICHHSX, UMEIOIIMX BEPOSTHOCTHBIM XapakTep, CTaTUCTHYECKUX
3aKOHOMEPHOCTSX B PEaIbHOM MHUPE, OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEH.

B pe3ynbrate OCBOEHHS JAUCUMIUIMHBI OOydaroluiics JobkeH obnajgare  oOmMMHU

KOMIIETEHIUSMU.

OK 01. BeiOupats criocoOsbI perieHus 3a1a4 mpodecCuoHaTbHON AesTeIbHOCTH, MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTAM.
OK 02. OcymiecTBisTh NOUCK, aHATN3 U UHTEPIPETALUI0 HH(POPMAIIUU, HEOOXO0AUMOM JI1st
BBINOJIHEHUS 3a/1a4 TPO(PECCUOHATBHON 1EATEIbHOCTH.
OK 03. IlmanupoBath 1 peaan30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U INYHOCTHOE Pa3BUTHE.
OK 04. PaboTaTb B KOJIJIEKTHBE U KOMaH/e, 3PPEeKTUBHO B3aUMOEHCTBOBATh C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.
OK 05. OcymiecTBasATh yCTHYIO U TUCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYAaPCTBEHHOM $I3bIKE C yUETOM
0COOEHHOCTEN COIMAIbHOTO U KYJIbTYPHOI'O KOHTEKCTA.
OK 06. ITposiBAATh Ipak JaHCKO-NATPHOTHYECKYIO MO3UIIHIO, IEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHNE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEYEIOBEYECKIX LIEHHOCTEH.
OK 07. CozelicTBOBaTh COXpaHEHUIO OKpY’KaloOIIel cpesibl, pecypcocOepexeHnto, 3pPeKTUBHO
JIECTBOBATh B UPE3BBIYANHBIX CUTYyaIUsX.
OK 09. Ucnonb3oBaTh HHPOPMALMOHHBIE TEXHOJIOTMH B IPOPECCHOHATIBHOM EATETbHOCTH.
OK 10. ITonp3oBaThcs mpodecCuoHaIbHON JOKYMEHTAIMEH Ha TOCy1apCTBEHHOM U HHOCTPaHHOM
A3BIKE.
2. CTPYKTYPA H CONEPKAHHE YYEFHOH JHCIHIL/THHbI
2.1. O0beM yueOHO IMCIMIIMHBI M BUABI Y4e0HO0# padoThl

Bup y4yeoHoii padoThl Oobvem uacos

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 244
Oo0si3aTenbHAs ayIMTOPHAs yueOHAas Harpy3ka (Bcero) 242

B TOM YHCJIC:

TEOPETHUECKOE 00yUeHne 148
MPAKTUYECKUE 3aHATUS 84
MIPOMEKYTOUHAS ATTSCTAIIHS 10
CamocrosiTesibHas paboTa o0yuyawuierocs (Bcero) 2

B TOM YHCIIE:

IToaroroBka k nudhepeHIMPOBAaHHOMY 3aUeTy 2




Ilpomescymounas ammecmayusi 8 popme —oughghepenyuposannozo 3auema (1 cemecmp-2u, 3a
cuem 00513. Ha2py3Ku) u dK3amena (2 cemecmp- 6 u)




2.2. TemaTu4yecKui IJIAH U COAEPKAHNE Y4eOHOM AUCHUIIMHBI MATEMATHKA

Coaep:xkaHue y4e0HOT0 MaTepuaia, NPaKTHYeCKUe PadoThl, CAMOCTOSITeIbHAS padoTa 00ydyaromuxcst Koawr
KOMIIETCHIIH
ﬁ’
HaumenoBanue O0Bem (opmupoBan
pa3aesioB M TeM 4acoB HI0 KOTOPbIX
CInoco0CTBYeT
JJIEMEHT
NPOrpaMMbl
1 2 3 4
B 1. MaTtemaTnka B HayKe, TEXHUKE, YKOHOMHUKE, HHYOPMAIMOHHBIX TEXHOIOTHIX M NPAaKTHIECKON IESTEIbHOCTH. 2
peaerme 2. llenw u 3a1a4M M3YYEHHS MAaTEMATHKH B YIPEKACHUAX HAYAILHOTO U CPETHEr0 MPOoQeCcCHOHATBHOT0 00pa3oBaHusl.
Conepxanue yueOHOro MaTrepuana 12
1.1. Ilemnsle v paliOHANBHBIC YHCIA. OK 01-07,
Tema 1. 1.2. JleiicTBHTEIbHBIC YHCTIA. 09,10
PasBurue o 8
OHSITHS 0 1.3. Hlpubnuscennvie svruucnenus. Ilpubnuscenroe snayenue 8eautunbl U NOSPeutHoCmu npUuOIUICeHU.
- 1.4. Komnnexcuoie uucia.
[TpakTnyeckas paboraNel. Apupmernueckue AeiCTBUS HAll YUCIAMHU, CPABHEHUE YHCIIOBBIX BHIPAKEHHH. 2
Ipaktuueckas padora Ne 2. IIpubnarkeHHbIC 3HAYCHUS BEJIMYHMH U TIOTPEITHOCTH BBIYUCIICHUIA. 2
ConepxaHue yueOHOro MaTepuaa 26+2-npom.aTT=28
2.1. KopHu HaTypaJIbHOM CTENEeHH U3 YUCIIa U UX CBOMCTBA.
2.2. CreneHy ¢ pallMOHAJIbHBIMU TTOKa3aTeNIsIMH, MX CBOWCTBA
2.3. CreneHu ¢ JeHCTBUTEIBHBIMU ITOKA3aTEISIMH.
2.4. Cesolicmea cmenenu ¢ 0eticmeumenbHbiM NOKA3amenem.
2.5. OcHOBHOE JIorapu()MUUECKOE TOWKIECTBO. 16
2.6. JlecsiTMuHBIE U HATYPAJIbHBIE JIOTAPH(MBI.
Tema 2. 2.7. TlpaBuia neiicTBuii ¢ Jorapupmamu.
Kopuu, 2.8. TlepexoJ K HOBOMY OCHOBAHHMIO. OK 01-07,
CTeNCHH U 2.9. TlpeobOpa3oBaHue pallMOHAJIbHBIX, UPPAIMOHAIBHBIX, CTEIICHHBIX, T0KA3aTeJbHBIX M JIOTAPU(PMUUECKIX BBIPAKEHHUH. 09,10
JorapugpmbI ITpakTudeckas pabora Ne3 Beruucnenue u cpaBHeHHE KOpHEH. BhIOTHEHNE pacueToB ¢ paguKaJaMH. 2
IIpaktuueckas pabora Ned HaxoxneHue 3HaueHHH CTeNeHEll ¢ panMoHaJIbHBIMH MMoka3artemsiMu. CpaBHeHHe creneHeil. [Ipeobpa3oBanus 2
BBIPAXKEHUI, COJIEpKAIINX CTENCHH.
ITpakTudeckas paboraNe5S HaxoxxaeHne 3HaueHNs Jorapudma 1o npou3BoJI-HOMY OCHOBaHHMIO. Ilepexos oT 0JJHOr0 OCHOBAHUS K IPYTOMY. 2
[MpakTnyeckas pabora Ne6 Brruucnenue u cpaBHeHHE JIOrapu(MOB, HCIIOJIB3YsI €r0 CBOWCTBA 2
IIpaxTrdeckas pabora No7 Haxoxxnerne 3HaueHUS KOPHS, CTENEHH, JIorapu(Ma, BBITIOIHSAS IpeoOpa30BaHMs BEIPAKESHUI 2
Konrponbnas padora Nel o teme «KopHu, creneHu U gorapumoi». 2
CozepkaHre yueOHOro MaTepuaa 28
Tema 3. 3.1. Pajuannas mepa yria. BpamaTtensHoe IBUXKEHUE. OK 01-07,
OcHoBbBI 3.2. CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC YHUCIIA. 09,10
Tpuronomerpu | 3.3. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (OPMYJIBI IPUBEACHHSL. 16
" 3.4. CuHyc, KOCHHYC U TaHI€HC CYMMBI U pa3HOCTH JIBYX YTJIOB.

3.5. CuHyC 1 KOCHHYC IBOWHOTO yria. Popmyisbl NOI0BUHHO2O Yead.




3.6. IIpeobpazoBanmss CyMMBI TPHUTOHOMETPHYCCKHX  (QYHKIHH B Buipaorcenue

MPU2OHOMEeMPUYecKUx QyHKYUil yepe3 mauzeHc NOJ0BUHHO20 apeyMeHmd.

MPOU3BEIACHUE W TIPOW3BEACHHI B CYMMY.

3.7. TIpocreiinue TPUrOHOMETPUYCCKHIE YPABHECHHS.

3.8. PerreHre TpUrOHOMETPHYECKUX YPABHEHHUH.

3.9. [IpocTeiimme TpUTOHOMETPHUECKHE HEPABEHCTBA.

3.10. ApkcuHyc, apKKOCHHYC, apKTaHTE€HC JHUCIIa.

IIpaxTrdeckas padbora Ne 8 HaxoxaeHne 3HaUeHHUS TPUTOHOMETPUIECKHAX BEIPAKCHUH HA OCHOBE OTIPEIICIICHISL. 2
IIpaxTrdeckas pabora Ne 9 HaxoxaeHne TPITOHOMETPHYECKIX BRIPAKCHHUH, HCIIOB3YSI 3aBHCUMOCTh MEXTY HUMHU 2
[Ipaktiyeckass padora Nel0 HaxoxneHune 3HayeHHsT TPUTOHOMETPHYECKHUX BBIPRKEHHH, HCIONB3YS NPH HEOOXOJUMMOCTH CHpPAaBOYHBIE 2
MaTepuabl
[Ipakrryeckas padora Nell Pemenne mpocTefIMX TPUTOHOMETPUYECKUX YPaBHEHHUH 2
[Ipaktryeckas padora Nel2 PenieHue TPUTOHOMETPHYECKHX YPaBHEHUH, CBOJSIIMXCSI K KBA/IPATHBIM U JIMHEHHBIM. 2
[Ipaktryeckas padora Nel3 Pemienne mpocTefIIMX TPUTOHOMETPUUECKHX HEPABEHCTB. 2
ConepxaHue yueOHOro Marepuaia 20
4.1. Oynkumu. O6nacTh onpenesieHns 1 MHOXXECTBO 3HaueHUH; rpaduk (yHKIMHU, TOCTpoeHue rpagukoB GpyHKINH, 3aJaHHBIX Pa3IMYHBIMU
croco0amu.
4.2. CpoiicTBa (yHKIMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAaHMYEHHOCTb, IEPHOJUYHOCTb. [IpOMEXyTKHM BO3pacTaHusi |
yObIBaHMs1, HaOOJIbIIIee M HAMMEHbIIIee 3HAUeHHs, TOUKU SKCcTpeMyMa. ['paduueckast nHTeprperanus.
Tema 4. 4.3. Tlpumeps! GpyHKIMOHAIBHBIX 3aBUCHMOCTEH B peaIbHBIX MPOLIECCax U SBICHHSIX. 12
®ynxuun, ux | 44 OOpatnbie GpyHKImMU. O6IacTh onpe/eneHus u 00acTh 3Ha4eHni oopatHol GyHkumu. 'paduk obpatHO# QyHKIMH.
cBOiiCcTBA 1 4.5. Apudmernyeckue oneparuu Haj Gyaxuusimu. CrnoxHas QyHKIUS (KOMIO3HIHSA).
rpadukm. 4.6. Ilonamue o nenpepvignocmu gynKyui.
Crenennble, 4.7.06nacme onpedenenus u ooaacms 3HaveHutl oopamuou yukyuu. I pagux oopamuoil ¢ynxyuu.
TOKA3ATEILHBL | 4 8 CreneHHble, IOKA3aTENbHBIE, JJOrapu(PMUUECKHE U TPUTOHOMETpHYEcKUe GpyHKImu. OnpeneneHus GyHKIMMA, UX CBOMCTBA U rpadUKH. OK 01-07,
€ 4.9. TIpeobOpazoBanust rpadukoB. [lapamienbHblil IEpeHOC, CHMMETPHSI OTHOCUTENILHO OCeil KOOPAWHAT ¥ CUMMETPHsI OTHOCHTENILHO Havalia 09,10
Jorapupmmec KOOPJAMHAT, CHMMETPHUSI OTHOCUTEIIHHO NMPSIMOH Y = X, pacTsDKEHHE U CKaTHE BAOJIb OCEH KOOPIHMHAT
Kue u 4.10. ObparHble TPUTOHOMETPHUYECKHE QYHKIIHH.
TpuroHomMeTpH [TpakTryeckas pabora Nel4 OmnpesiesieHe OCHOBHBIX CBOMCTB YHCIOBBIX (DYHKIIMH, HIUTIOCTPALHSI X Ha TpaduKax. 2
q);iclzc[?;H [TpakTryeckas pabora Nel5 TToctpoenune rpakoB H3ydeHHBIX (QYHKIMI, HIUTIOCTPALHs 110 TpadMKy CBOIMCTBA JIeMEHTapHbIX (PyHKIMI 2
IIpaktuueckas padora Nel6 IlpeoOpasoBanus rpadukoB. Vcmonb3oBaHue MOHATHAS (DYHKIMHM JIJIs ONMMCAHWUS W aHAIM3a 3aBUCHMOCTEH 2
BEJIMYHH.
ITpaktudeckas pabota Nel7 Onmcanue ¢ moMomp0 QYHKIMHA pa3IMYHBIX 3aBUCUMOCTEH, MEXy IEPEMEHHBIMU B PeaJIbHBIX Ipoleccax u3
CMEXHBIX JUCIUIIINH. ["apMonnyeckue konebanus. [Ipuknannble 3a1aqn. 2
Conepxanre yueOHOro MaTepuaa 18+2 mpom.arT.=20
5.1. PaBHOCWJIBHOCTH YpaBHEHHI, HEPABEHCTB, CHCTEM.
Tema 5. 5.2. OcHOBHBIE PHUEMBI UX peliieHHs (pa3lIoKEeHHEe Ha MHOYKHTEIH, BBE/ICHHE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, rpadHIecKuii METO).
Vpasuenust u 5.3. PaumoHanbHble, HppalMOHANIbHbIE, TI0KAa3aTeNIbHbIE, JJOTapU(PMUUECKIE i TPUTOHOMETPHUYECKHE YPABHEHUS U CUCTEMBI. OK 01-07,
HepaBeHCTBA 5.4. PanmoHanbHBIE, UPpAMOHATBHBIE, IOKAa3aTENbHbIE, JJOTapuOMUIecKue U mpusoHomempuyeckue HepaBeHcTBa. OCHOBHBIE TIPHEMBI MX 8 09,10

pelIeHusL.

5.5. MeTox nHTEpBAJIOB.

5.6. M300pakeHne Ha KOOPJIMHATHOM INIOCKOCTH MHOXKECTBA PEIlICHNH YpaBHEHHH 1 HEPABEHCTB C JIBYMSI IEPEMEHHBIMH U HX CHCTEM.




5.7. TlpuMeHeHHEe MaTEeMaTHYECKHX METOIOB [UIS PEIICHUS COAEpKaTeNbHBIX 3aJad M3 pa3IMYHbIX ob0jacTell HAayKW M MPAKTHKH.
WuTepnperanys pe3ynbTaTa, y4eT pealbHbIX OrpaHMICHHH.

IIpaktudeckas pabora Ne 18 Pemenne panvioHaNIbHBIX YpaBHEHHH, CBOMSAIIWECS K JMHEWHBIM M KBaJIpPAaTHBIM, a TakKe aHAIOTHYHBIC
HEpaBEHCTBA M CHCTEMEI.

IIpakTrdyeckas padora Ne 19 Pemenme moka3aTenbHBIX YpaBHEHHWH, CBOISIIUECS K JMHCHHBIM W KBAJPATHBIM, a TaKKe aHAJOTHYHBIC
HEPAaBEHCTBA M CHCTEMBI.

[Ipaxtrdeckas pabora Ne 20 Pemenme norapudMudeckux ypaBHEHHHA, CBOISIINECS K JIMHCHHBIM W KBAJPATHBIM, a TaKKe aHAJOTHYHBIE
HEpaBEHCTBA U CUCTEMBI.

[Ipaktryeckas padora Ne 21 Mcnone3oBanue rpadguueckoro MeToa pelieHus ypaBHeHI U HEPaBEHCTB.

HpaKTI/I‘IeCKaH pa60Ta Ne 22 CocraBnenue u peUICHUC ypaBHeHI/Iﬁ 1 HECPABCHCTB, CBA3BIBAIOIINX HEU3BCCTHLIC BEJIMYMHBI B TEKCTOBBIX (B TOM
YUCJIIC HpI/IKJ'IaL[HLIX) 3ajgaydyax.

KonrponbHast padora Ne2 Penienue ypaBHeHHH 1 HEPaBEHCTB

2

Tema 6.
IIpsimble u
MJIOCKOCTH B
NMPOCTPaHCTBE

Cojepxanne yueGHOrO MaTepuana

18+2nud.3auer=20

6.1. Bzaumnoe PACIOJIOKCHUE IBYX MPAMBIX B IPOCTPAHCTBC.

6.2. IlapamnenbHOCTh NPSIMOM U IUIOCKOCTH.

6.3. TlapammensHOCTh IIIOCKOCTEH.

6.4. TlepneHOUKYJISIPHOCTH MPSIMOHN M TNIOCKOCTH.

6.5. [lepnenauKysip ¥ HAKJIOHHAsA. YTOJI MEXIy NPSIMOH U IIIOCKOCTBIO.

6.6. JIByrpaHHBIN yroi. YToJ MeXAy ITIOCKOCTIMHU.

6.7. IlepneHAMKYISIPHOCTD IBYX INIOCKOCTEH.

6.8. reOMCTpPI‘IeCKI/Ie npeo6pa30BaHI/I$1 MNpOCTPAaHCTBA: HapaﬂﬂeJ'ILHHﬁ NEPEHOC, CUMMETPUA OTHOCUTCIIBHO IJIIOCKOCTH.

6.9. [apamienpHOE IPOSKTHPOBAHUE.

6.10.  IInowadws opmozonanbHou npoexyuu.

6.11. H3oOpakeHue MPOCTPAHCTBEHHBIX QUTYP.

OK 01-07,
09,10

[IpakTryeckas padora Ne 23 AkcnoMbl ctepeoMeTpun. M300paskeHe MPpOCTPaHCTBEHHBIX QUTYP.

[IpakTryeckas pabora Ne 24 B3anMHOe pacroioXeHHe IPSMBIX B TPOCTPAHCTBE.

IIpakTryeckas pabora Ne 25 B3anMHOe pacmosioxKeHHe TIOCKOCTEH B IPOCTPAHCTBE.

[IpakTryeckas pabora Ne 26 B3anMHOe pacmoioxKeHHe IPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

NINININ

IIpakTryeckas pabora Ne 27 ['eomeTpudeckue mpeodpa3oBaHUs MPOCTPAHCTBA.

2

Tema 7.
Koopaunarts! u
BEKTOPbBI

Conepxanue yueOHOro Marepuana

20+2 npom.atT.=22

7.1. IlpsmoyronpHast (IeKapToOBa) CHCTEMA KOOPJMHAT B MPOCTPAHCTRE.

7.2. ®opMyJia pacCTOSIHUSI MEXKAY JIBYMsI TOUKAMHU.

7.3. YpaBHeHus chepsl, niockocmu u npsmotl.

7.4. Bextopsl. Moayss BekTopa. PaBeHCTBO BekTOpOB. ClojkeHHEe BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIO.

7.5. PasnmoxeHne BEKTOpa MO HAITPABJICHHUSIM.

7.6. Yron Mexay AByMsl BEKTOPAMHU.

7.7. TIpoekuusi BEKTOpa Ha OCh.

7.8. Koopaunatel BekTopa. CKasIpHOE MPOM3BEICHIE BEKTOPOB.

7.9. Hcnosp30BaHue KOOPIUHAT M BEKTOPOB MPH PEUICHHH MaTeMAaTHYECKUX U ITPUKJIAIHBIX 3a/1a4.

16

OK 01-07,
09,10

IIpaxTryeckas pabota Ne 28 JleiicTBUS HAaJ BEKTOPAMHU.

Ipakrrueckas padora Ne 29 Vcnonp3oBaHne KOOPJHMHAT U BEKTOPOB TPH PELICHHH MaTeMaTHYECKUX U MPUKJIAJHbBIX 3a/a4. Y paBHEHUS
cepsl.

KOH’I‘pOJ’ILHaSI pa60Ta Ne3 Hcnoas3oBanue KOOPpAUHAT U BEKTOPOB IIPH PCIICHNU MATEMATUYCCKUX U IMPUKIAJHbIX 3aJ1a4.




Tema 8.
MHororpasHu
KH U KpyTIJble
Tella

CopepxaHue yaeOHOro MaTepuala

24+2npom.aTT.=26

8.1. BepumHsl, pebpa, rpaHd MHOTOTPpAaHHUKA. Pa3eepmid.

8.2. Mnozoepannvie yenvl. Boinykivie mnocoepannuku. Teopema Dinepa.

8.3. Ilpmsma. [psimast 1 naxkronnas npusMa. [IpaBripHas npu3Ma.

8.4. Tlapamrenenunen. Ky0.

8.5. Ilmpamupa. [IpaBmiipHas nHpamMuza.

8.6. YceuenHas nupaMuza.

8.7. Terparmp.

8.8. CummMetpuu B KyOe, B mapaJieNienuIieie, B IPHU3Me U THpaMHuIE.

8.9. Ceuenmst ky6a, IpU3MBI U TIHPAMHAIBL.

8.10. IpencraBieHne 0 MPaBIIIBHBIX MHOTOTPaHHHUKAX (TETpa’ap, Ky, OKTadap, JOAEKAdp M MKOCAID).

8.11. {unuuap u KoHyc. Y ceueHHBIH KOHYC.

8.12. OcHoBanme, BBICOTa, OOKOBasi HIOBEPXHOCTH, 00pa3yIomias, pa3BepTKa.

8.13. OceBrle cedeHNs U CEUCHUS, TapauIeIbHBIe OCHOBAaHUIO

8.14. lllap u cepa, MX ceUeHHUS.

8.15. KacarenpHas IUIOCKOCTH K cepe.

8.16. O6BeM U ero H3MepeHue.

8.17. UnrerpanpHas Gpopmyna oobeMa.

8.18. ®opmyier 00beMa Kyba, IPSMOYTOIHHOTO MapaJuIeIeTuIe /1a, IPU3MEL, IIHHPA.

8.19. ®opmyier 00BeMa THPAMHIBI U KOHYCa

8.20. ®opmMynbl IIIOMAAN TOBEPXHOCTEH MIIMHIPA U KOHYCA.

8.21. ®opmyier 00beMa MIapa U mionianu chepsl.

8.22. ITomoOue Tem.

8.23. OTHoOmICHN IJIOIIAeH MOBEPXHOCTEH H 00HEMOB ITOJTOOHBIX TEJ.

12

IIpaxrraeckas padora Ne 30 [Ipmma. [Napamnenenumnexn. Kyo0.

Ipakrrdeckas padora Ne 31 [Mupamuna

IIpaktryeckas padora Ne 32. [TocTpoeHne NpocTeHITNX cedeHwid Ky0a, MPU3MBI, THPAMUIBI.

Ipaktiueckas padora Ne 33 PerieHue MiaHUMETPUYECKUX U MPOCTEHIIINE CTEPEOMETPUYECKHMX 33[ad Ha HAXO0XKICHUE FeOMETPUYECKUX
BEJIMYVH (JIJIVH, YTIIOB).

Ipaktryeckas pabora Ne 34 Hmmmaap. Konyce. [lap u chepa.

HpaKTI/I‘ICCKaﬂ pa60Ta Ne 35 Pemenue IJIAaHUMCTPUICCKUX U HpOCTeI\/‘ILHI/IX CTCPCOMCTPUYCCKUX 3aZad Ha HaXOKIACHUC rmoma/:[eﬁ n Ha
HaXO0XJCHUC 00BEMOB.

KontponpHas pabora Ne 4 mo Teme «MHOTOTpaHHUKH U TEJIA BPALICHUSY.

N N (N N ININN

OK 01-07,
09,10

Tema 9.
HauaJa
MaTreMaTH4eckK
0ro aHaJIM3a

Conepxanue yueOHOro Marepuana

9.1 ITocnenoBarenpHOCTH. CIIOCOOBI 3ajaHHS M CBOMCTBA YHCJIOBBIX ITOCIIENI0BATELHOCTEMN.

9.2 llonamue o npedene nocredosamenvrnocmu. Cywecmaoganue npedeid MOHOMOHHOU 0ZPAHUYEHHOU NOCIe008aMENIbHOCTIU.

9.3 CymMmMHpOBaHUE NOCIEN0BATEIbHOCTEN.

9.4 beckoHeuHO yObIBaIOIasi reOMETPUYECKasi IPOTPECCUs M €€ CyMMA.

9.5.I1oHsiTHE O HENIPEPHIBHOCTH (PYHKIINH.

9.6 IlponsBonHas. [ToHsTHE O TPON3BOHOM QYHKINH, €€ TeOMETPUIECKUH U (PU3NUECKHI CMBICIL.

9.7 YpaBHeHHe KacaTeJIbHOH K TpaduKy GyHKIHH.

9.8 HpOI/IBBOIIHBIG CYMMBbI, pa3HOCTU, MTPOU3BEACHU S, YACTHOTO.

9.10 ITpon3BoiHBIC OCHOBHBIX JIEMEHTAPHBIX (PYHKIMI.

16

OK 01-07,
09,10




9.11TlpumMeHeHne MPOU3BOTHON K MCCIEA0BaHNI0 QYHKIMN U TIOCTPOSHUIO TpadUKOB.

9.121Ipouzeoouvie 06pamuoil GyHKYUU U KOMROUYUU DYHKYUU.

9.13[Ipumepsl HCOJIL30BAHUSI IPOU3BOIHOMN [UIsl HAXOXKACHUSI HAMJIYYLIEro PEIICHHUs] B IPUKJIAIHBIX 3a/1a4ax.

9.14 Bropas npon3BojaHAas, €e TeOMETPUICCKUN 1 (PU3HUIECKIA CMBICIL.

9.15 IIpumeHeHHEe MPOM3BOIHON K MCCIEAOBAaHHUIO (PYHKIMI M mocTpoeHHIo rpadukoB. HaxoxkaeHne cKOPOCTH UL TpoIiecca, 3aJaHHOTO
(hopmynoit i TpadUKOM.

IIpaxTrdeckas pabora Ne 36 Brrumcienne npon3BOAHBIX 3J€MEHTAPHBIX () YHKITHHA. 2
[Ipaxtrdeckas padora Ne 37 Ilpow3BogHas: MEXaHHMYECKUH M T€OMETPHUECKHI CMBICI MPOM3BOJHON. YpaBHEHHE KacaTelIbHOH B 0O0IIEeM 2
BHUJIE.

IIpaxTtrdeckas padora Ne 38 M3ydenus cBOHCTB QYHKIMIA U MOCTPOSHUS TPaUKOB C IPUMEHEHNEM ITPOU3BOTHOM. 2
IIpaktrdeckas pabora Ne 39 I[IpuMeHeHHE TPOW3BOIHOM IS peIIeHHs MPHUKIAAHBIX 337ad, B TOM YHCJIE COIHATbHO-3KOHOMHUYECKUX H 2

(1)1/13I/I‘ICCKI/IX, Ha HanOOJIbIINEC ¥ HAUMEHBIINE SHAUCHHUS, HA HAXO0XKICHUE CKOPOCTH U YCKOPEHUA.

Coneprxanne yueOHOTo MaTepHaa

18+2npom.aTT.=20

10.1 ITepBooOpa3Has ¥ MHTETpaJL OK 01-07,
Tema 10. 10.2 [IpuMeHeHHE OMPeIeICHHOTO HHTETpajia Uil HaX0XKICHHUS TUIONIa I KpUBOIMHEHHOH Tpanernu. @opmyna Hetorona—JleiiOHmIa. 16 09,10
Wnrerpan u 10.3 Tlpumepsl npUMEHEHHUS HHTETpasia B PH3UKE U TECOMETPHUH.
- ero Ipaktryeckas padora Ne 40 Hurterpam m mepBooOpasHas. Teopema Hproroma—IJleiiOnnma IlpuMeHeHne WHTErpaida K BBIYHCICHUIO 2
puMeHeHHe (U3MYECKHUX BEINYUH U IUIOIIaAeH
Kontponbnas pabora Ne 5 no Teme «Hauana matemaTuyeckoro ananusa. MiHTerpan u ero npuMeHEHHUEY. 2
CopepxaHnue yaeOHOro Marepuaia 10
11.1 OcHOBHbIE NOHATHSI KOMOUHATOPUKH.
11.2 3agaum Ha MOACYET YUCIIA pa3MENIeHH, IEPECTaAHOBOK, COUETaHUM.
Tema 11. 11.3 Pemenue 3a7a4 Ha iepeO0p BapUaHTOB. 8 OK 01-07
Kom6unaropu | 11.4®opmyna 6uHoma HeloToHa. 0910 '
Ka 11.5 CBoiicTBa OMHOMHHAIBHBIX KO3()(UIIMEHTOB. '
11.6 Tpeyronsnuk Ilackans
Ipaktuueckas padora Ne 41 Perrenue npoCcTemx KOMOMHATOPHBIX 3374 METOIOM epedopa, a TAKXKe C UCTIOIb30BaHHEM H3BECTHBIX 2
dhopmyn
CopepxaHue yaeOHOro Marepuaia 10
12.1CobbITHE, BEPOSITHOCTH COOBITHS, CIIOKCHHE U YMHOKEHUE BEPOSITHOCTEH.
12.2  [ousmue o nezagucumocmu cobbimuii.
Tema 12. 12.3  Jucxpemmas cayuaiinasn eenuduna, 3akoH ee pacnpedenenus. Yucnosvle Xapaxmepucmuky OUCKpemHoll Ciy4atinoll 8enututbl.
aeMEHThI 12.4  Iousamue o 3axone 6oxbuwux uucen 8
Teopun 12.5 TIlpeacraBneHne NaHHBIX (TAONHILBI, JUAarpaMMBbl, TPadUKH), TeHepalbHAsL COBOKYIHOCHIb, 6blOOPKA, CpeoHee apumemuyeckoe, OK 01-07,
BepoOsITHOCTeil. | Meouand. 09,10
12.6 Ilonsimue o 3a0auax MamemMamu4ecko Cmamucmuxuy.
12.7 Pewenue npaxmuueckux 3a0a4 ¢ NpUMEHeHUeM 6ePOSIMHOCHHBIX MemO0008.
IIpaktudeckas pabora Ne 42 AHann3 HHPOPMAIIUU CTATUCTUIECKOTO XapaKTepa, PeICTaBIeHHBIX B BUJIE ANArpaMm, rpadukoB 2
BHeayanTopHas camocTosiTeNibHasl paboTa: MoJIr0TOBKA K DK3aMeHY 2
MaxkcuMajbHasi ydeOHasi HATPY3Ka (Bcero) 244
Oos3aTenbHasi ayIMTOPHasA y4yeOHasi Harpy3Ka (Bcero) 242
W3 Hux npakTHYecKUX 3aHATHI 84
BHeaynutopHas camocTofTelIbHAs padoTa 2




B pazaeiie nporpaMmal «ConepmaHI/Ie y‘ICGHOﬁ JAUCHUTIUIMHBD) KYPCUBOM BBIACJICH MaTEpUal, KOTOpLIﬁ Ipyu U3YYCHUN MATCMATUKHU KOHTPOJIHO HE O AJICIKUT.



3. YCJIOBHA PEAJIM3ALIHH ITPOI'PAMMBI JIUCLHITHIITHHBI

3.1. TpeGoBaHus K MUHUMAJIBHOMY MaTePHAIbLHO-TEXHUYECKOMY 00ecnedyeHUuIo

Jiis peanu3anuy mporpaMMbl TUCITUTUIMHEI PEAYCMOTPEH YIeOHbII KaOMHET MAaTEMATHKH.

O6opynoBanue ydeOHOTO KaOUHETa!

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0yJarOIIUXCS;

- paboyee MecTO MpernoJaBaTes;

- KOMILJIEKT y4eOHO-HAISAHBIX TOcCOOui «MaTemMaTukay.

TexHnunueckue cpeacTBa 00y4eHUS:

- KOMITBIOTEP C JIUIIEH3MOHHBIM IPOrPaMMHBIM 00€CIICUCHHIEM;

- MYJIbTUMEIUATIPOEKTOP;

- IPUHTEP, CKAHEP, KOTMep.

3.2. UudopmanmonHoe obecnevyeHue 00ydeHust

[lepeuenp yueOHBIX u3aHu, IHTEpHET-pECYpCOB, JONOIHUTEIBHON JTUTEPATYPHI

OcCHOBHbBIE HICTOYHUKH

1. bammvakoB M.M. Maremaruka. VYueOHUK Uil YUPEXKACHUN  HAYaJbHOTO U CPEIHETO
npodeccuoHabHOT0 00pa3oBanust/- M.: U3narenbckuit ieHTp «Akamnemusi», 2015. — 256¢.

JonoJHUTEe/IbHbIE HCTOYHUKM:

1. Aranacsu JI.C., bByrycoB B.®., Kanomues C.b. u ap. ['eometpus (6a30Bbiit 1 mpoduiabHbI ypoBHHU) 10

—11. — M., 2008.

Amumos 1. A. u ap. AnreOpa u Havana ananu3a 10 (11) k1. — M., 2012.

[Mexmenkwmiit U.JI. Matemaruka (yae6HuK). — M., 2008.

4. Komsarun HO.M., TxaueBa M.B, ®enepoBa H.E. u pap. Maremaruka: anrebpa u Havana
MaTeMaTHUYeCKOoro aHanusa. AnreOpa ¥ Hayala MaTeMaTH4ecKoro aHaiau3a (0a30BbIi U yriyOJE€HHBIH
ypoBHH). 10 knacc / nox pea. A.b.XXwmwxkuenko. — M: OO0 «M3parensctBo OHuKCey, 2014.

5. Konsrun HO.M., TkaueBa M.B., ®emepoBa H.E. u gp. Maremaruka: anrebpa u Haudana
MaTeMaTHYeCKOoro aHanuza. AnreOpa ¥ Hayala MaTeMaTH4ecKoro aHaiu3a (0a30BbIi U yriIyOIeHHBIH
ypoBHH). 11 kmacc / mox pea. A.b.Xuxdaenko. — M., OO0 «M3narenbctBo OHMKC»,2014

w N

HNHTepHeT - pecypchl:

1. Konnekuusi KHUT, BUI€O-TIEKIIUN, TOJOOPKA 3aHUMATEIbHBIX MaTeMaTHYeCKNX (DaKTOB, pa3IUYHbIE O
YPOBHIO M TEMAaTHKE 3aJ1a4¥, HICTOPUH W3 JKU3HH MareMaTukoB. MHpopMarus 00 onmMImagax, HaydHbIX
IIKOJIaX 1Mo Marematuke. Menuateka — Pexwum noctyna: http://www.math.ru;

2. COOpHUK MaTepualioB MO0 W3YYEHUIO MaTEeMaTHUKH, adreOphl M TEOMETPUH B CPEIHEW IIKOJIe: 3a/1auH,
UTPBI, TIA37bl, TPEHUPOBOUHBIE yIpaXHEHUs. MeToanueckne peKOMEeHIAINK ISl TTpernoaaBaTeneil, miaHbl
YPOKOB, KOHTPOJIbHBIC paboTHI u mp. — Pexum JOCTYyTIa
http://cte.jhu.edu/techacademy/web/2000/heal/mathsites.htm;

3. COopHuK Inekuuil. ONEeKTpOHHBIE YYEOHHKHM W pemeOHukn. KpaTkuii TeopeTmueckuii 0030p
aMCcIUIUIMHBL — Pexxum noctyna: http://www.mathelp.spb.ru;

4. MareMaTuka ¥ MaTeMaTHKH, MareMaTtuka B u3HU. Ciydan W Ouorpaduu, Kypbe3bl U OTKPBITUS -
Pexum noctyna: http://mathc.chat.ru/;

5. MaTtemaTuka B MHpPEC: 0630p. I/ICTOpI/IH MaTEMAaTUKH. HepCOHaJ’II/II/I: HU3BCCTHBIC MAaTCMATUKH. CJ'IOBapB TCPMUHOB —
Pexxum nocryna: http://www-groups.dcs.st-andrews.ac.uk/~history/Indexes/HistoryTopics.html;

6. Bektopel B crepeomerpun. OTBICKAHUE YIJIOB M TPOEKIMH, IUIOMIA[eH CeYeHHid W OOBEMOB TeTl.
[Tpumepsr u 3aJ1a9n TUTST CaMOCTOSITEIBHOTO pereHus — Pexum JOCTYTIA:
http://kvant.mccme.ru/1978/01/skalyarnoe_umnozhenie vektorov.htm;

7. OnpenienieHust 1 UICTOPUYECKUE CIIPaBKH. Teopema Diiyiepa - UCTOPUS U JT0Ka3aTeIbCTBO. [1maToHOBBI 1
ApxumenoBsl Tena. buorpaduueckue cnpaBku o Ilmarone, Apxumene, EBkimuae u Ipyrux Y4eHbIX,
MMEIONUX OTHOIIEHUE K 3asABJICHHOH TeMe. MHOTOIpaHHHUKH B WCKYCCTBE M apXUTEKType — Pexum
nocryma: http://www.tmn.fio.ru/works/26x/304/;

8. NndopmannoHHO-IONCKOBasi CUCTEMa M0 MaTeMaTHUKE MO pa3fesiaM: MJIaHUMETPUs U CTEPEOMETpUS —
Pexxum noctyma: http://zadachi.mccme.ru/easy/;

9. Poccwuiickuii oOpa3oBarenbHbIi mopTa — Peskum gocrtyma: http://www.school.edu.ru.



http://www.math.ru/
http://cte.jhu.edu/techacademy/web/2000/heal/mathsites.htm
http://www.mathelp.spb.ru/
http://mathc.chat.ru/
http://www-groups.dcs.st-andrews.ac.uk/~history/Indexes/HistoryTopics.html
http://kvant.mccme.ru/1978/01/skalyarnoe_umnozhenie_vektorov.htm
http://www.tmn.fio.ru/works/26x/304/
http://zadachi.mccme.ru/easy/
http://www.school.edu.ru/

10. denepanbHbIii IEHTP HHPOPMAIIMOHHO-00PA30BaTEIBHBIX PECYpPCOB. [DNEKTPOHHBIA pecypc]: YdeOHo-
METOAMYECKHE MaTepralsl. — Peskum qoctyma: Www. feior.edu.ru;

11. MunuctepcTBo obpasoBanus Poccuiickoit @eneparuu. - Pexxum moctyma: http://www.ed.gov.ru;

12 Hatmonaneuetii  moptan  "Poccuiickumii  oOmeoOpazoBaTenbHbld  mopTaim». -  Pexum  gocryma:

http://www.school.edu.ru;

13. EctecTBeHHOHAYYHBIN 00pa3oBaTeibHbIi mopTai. - Pexxum goctyma: hitp://en.edu.ru;

14. CrermanusupoBansbiii mopran « MHGOPMAHOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU B 00pa30BaHUWy. - Peskum
nocrtyma: http://www.ict.edu.ru;

4. KOHTPOJIb U OLJEHKA PE3YJIbTATOB OCBOEHHUA /INCLHUIT/IHHbBI

KoHTpOJIb ¥ O01IeHKA pe3ylIbTaTOB OCBOCHUS IUCLMILIMHBI OCYILIECTBIISIIOTCS IIPETIOAaBATEIEM B
nporecce IPOBENEHHUS NPAKTUYECKUX 3aHATHM U 7a00paTOpHBIX paboT, TECTUPOBAHMS, a TaKXKe
BBINOJIHEHUS 00YYaIONIMMHUCS MHIMBUAYAIBHBIX 3a/IaHUH, TPOEKTOB, HCCIIEIOBAHUH.

Kon Pesynbrar IToka3arenu oueHKH @DopMBbI U METO/bI
KOHTPOJISl U OL€HKHU
pe3yJibTATOB 00yUYeHHs

Io 3aseputenuu ocgoenus yueOHou OUCYUNIUHBL 00YYAIOWUUCS OOIICEH YMEMDb.

DkcnepTHas OLICHKA
BBITIOJIHEHHST TTPAKTHYECKUX
pabort Nel-42,
KOHTPOJBHBIX padoT Ne 1-5,
mudQepeHIIPOBAaHHOTO

3ayeTa, 9K3aMeHa,
HaIllpaBJICHHbIC Ha OLCHKY
MPaKTHYECKUX HABBIKOB.

V1.1 | Bragetb ~ METOAAaMH | -HaXOAWT OIIMOKM B TNPEOOPa3OBaHUSAX U BBIYMCICHUIX
JIOKa3aTeJIbCTB U | (OTHOCHUTCS KO BCEM ITyHKTaM IPOTPAMMEI);

ITOPUTMOB -HaXOIUT  NPUOJMKEHHblE  3HAYEHHS  BEJIIMYUH U
peleHus; MOTPEUIHOCTH BBIYHCIICHUI (abcomoTHas u
OTHOCHTEIIbHAA);

- CPAaBHUBAET YHCIIOBBIE BBIPAKEHUS;

- BBIIOJIHSET apuMeTHUECKHe ACHCTBUS HaJ YHCIaMH,
coueTas yCTHbIE M MUCbMEHHBIE TIPUEMBI;

- BBIYMCISIET U CPAaBHUBAECT KOPHHU, BBINONHSSA NPUKUAKH
3HAYEHHsI KOPHS MPpeoOpa3oBhIBAET YHCIOBbIE U OYKBEHHBIC
BBIpaKEHHUE, COJIepKALIUE PaTUKaIIBI;

- BBIIOJHAET pacdeTsl Mo QopMynaM, COAEpPKALIM
paauKaibl, OCYHIECTBIISII HEOOXOAMMBIE IOJICTAHOBKH U
npeoOpa3oBaHus;

- OTpezeNnsieT PABHOCUIBHOCTD BBIPAXKEHUN C paJiMKaIaMu;

- HaxOAWT 3HAYEHUs  CTENEHM, HCIONB3ys  IpHU
HEOOXOANMOCTH MHCTPYMEHTAIIbHBIE CPE/ICTBA;

- 3aIHUCHIBAET KOPEHb B N-0i CTENEHHM B BUJE CTEHNEHH C
JIpOOHBIM TIOKa3aTeneM 1 Hao0opoT;

- BBIUUCIIIET CTENEHH C PALUOHAIBHBIM IOKa3aTeleM,
BBIMOJIHAS TPUKUAKK 3HAYCHHUS CTENEHH, CpPaBHUBATh
CTETICHH;

- BBINOJIHACT MpeoOpa3oBaHUE HYHCIOBBIX M OYKBEHHBIX
BBIPAJKEHUH, COAEPAKALLUX CTEIIEHH, IPUMEHSS CBOUCTBA;

- BBINOJHAET TPeoOpa3oBaHMSA BBIPAKEHHUH, MPUMEHSS
dbopmysbl,  CBSI3aHHBIE CO  CBOWCTBAMU  CTCINEHEH,
sorapu(MoB;

- NOpUMEHseT MaTeMaTH4ecKHe METOAbl AJIS pelleHHs
COJIep)KaTeNbHBIX 3a7ad M3 Pa3IMYHBIX oOJacTeldl HayKu W
MPAaKTUKM, MHTEPIPETHPOBATH PE3yNbTaTbl C  Y4ETOM
pealbHBIX OrPaHUYEHUl;

- pemaeT 3ajauyd Ha CBS3b
MPOU3BOIHOM;

- BEIYUCIIAET IEPBOOOPA3HYIO IS JAHHOHN (DYHKIINH;

- pemaeT 3amadd Ha CBS3b IEpPBOOOpa3sHONH H ee
MIPOU3BOJIHOM;

nepBoOOpasHOH U ee

Y1.2 OkcrepTHas OIICHKA

BBITIOJTHEHUA TTPAKTUYCCKUX

IIPUMEHSIT,
IIPOBOJUTH -

- pelraeT NpHUKJIaTHbIC 33]Ia4H Ha CJIIOKHBIE TIPOIICHTHI;
ompeaenseT 00acTh JIOTTYCTUMBIX 3HAYECHUU

J0Ka3aTCIIbHBIC
pacCyxxJ€Hus B XOA€
peuicHus 3aga4;

JI0rapu(pMHUYECKOTO BBIPAKEHUS;

- MPUMEHSIET npu BBIYHCIICHUH 3HAYEHUSA
TPUTOHOMETPUYECKOTO BBIPAKEHUSI U €r0  YIPOIUEHUs
OCHOBHBIE (DOPMYJIBI TPUTOHOMETPHU: (POPMYJIBI CIIOKEHHS,
yIBOEHHS, NPeoOpa3oBaHUsl CYMMbI TPUTOHOMETPUYECKHX
(YHKIMH B TPOU3BEJICHUE U IPOU3BEJICHUS B CYMMY;

pador  Ne 1-10, 36,
KOHTPOJIbHOM paboter  Nel
mudzavera, JK3aMEHa,
HAIpaBICHHBIE HAa OLEHKY
MIPAaKTHYECKUX HABBIKOB.



http://www.fcior.edu.ru/
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http://www.school.edu.ru/
http://en.edu.ru/
http://www.ict.edu.ru/

- pemaer 3aJayd Ha MPUMEHCHHE (POPMYNBI CYyMMBI
OCCKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOTPECCHH;

- COCTaBJISIET YPaBHEHUI KacaTelbHOM B OOILEM BUJIC;

- MOpPUMEHSET TMPOW3BOJHYIO JUIs pelIeHHs 3aJady Ha
HAXOX/ICHUE HaWOOIBILETr0, HAMMEHBIIEr0 3HAYCHUS M Ha
HAXOXJICHHUE IKCTPEMYMA;

Y 1.3 | Bnagets - pelraeT UpparioHaIbHbIC YPaBHEHUS, OkcnepTHas OIICHKA
CTaHIapTHBIMHA - pemraeT NoKa3aTeIbHbIC YPAaBHEHUS, BBINTOJTHEHHS TPAKTHIECKUX
NpUeMaMH pPELICHUs | - pelIaeT JorapupMUIecKue ypaBHEHHS; pabor  Nell-13,18, 22,
panuoHaIbHBIX U | - u300pakaeT Ha EJMHUYHOW OKPYXHOCTH 3HAYEHHs | KOHTPOJBbHOW padoThl Ne2,
UPPaLHOHAJIBHBIX, apKCHHYca, apKKOCHHYCa, apKTaHIeHCa YHCIIa; nudzavera, SK3aMeHa,
MOKAa3aTeNbHBIX, - TOpUMEHseT MNpH pEUICHUH YpPaBHEHWH OMNpeeNeHHus | HalpaBICHHBIE Ha OLEHKY
CTETICHHBIX, apKCHHYCa, apKKOCHHYCa, apKTaHIeHCA YHCIIa; MIPAaKTHYECKUX HABBIKOB.
TPUTOHOMETPUYECKH | - pemaerT 1o (opMyiaM M TPUTOHOMETPHUUYECKOMY KpYTy
X  YpaBHEHMH U | IpOCTEHIINE TPUTOHOMETPUUYECKUE YPABHEHUS;

HEPaBEHCTB, UX | - TpHMEeHseT oOmue MEeTOABl pEIICHHS YpaBHEHUH
CHCTEM; (mpuBeneHNEe K  JMHEHHOMY, KBaJpaTHOMY, METOJ
Pa3JIOKECHUsI HA MHOXKHUTENM, 3aMEHBl IIEPEMEHHOHN) IpH
PELICHUH TPUTOHOMETPHUYECKHUX YPABHCHHH;
- OTMEYaeT Ha  Kpyre pemleHHss  NPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB;
- pelaer nokaszareibHble 1 JIorapuMUUeCKue ypaBHEHHS U
HEpPaBEHCTBA M0 U3BECTHBIM aJTOPUTMAaM;
- MPUMEHSET CBOMCTBa (YHKIMH AJsI CpAaBHEHUSI 3HAYCHUH
TPUTOHOMETPHUIECKUX GyHKIMH, peueHus
TPUTOHOMETPUYECKIX YPaBHEHUH;
- pemiaeT ypaBHEHHS C TIPIMEHEHHEM BCEX IPHUEMOB
(pa3moXeHUsT  Ha ~ MHOXHTENH,  BBEJICHHMS  HOBBIX
HEHU3BECTHBIX, OACTAHOBKH, TPA()UUECKOTO METO/1A);
- peIIaeT CUCTEMBl YPaBHEHHH ¢ IPUMEHEHHEM Pa3IHYHbBIX
croco0oB
- pemaeT HEpPaBEHCTBA M CHUCTEMBl HEPAaBEHCTB C
MIPUMEHEHNEM Pa3IMYHBIX CIIOCO0O0B;
- pemaeT panuoHaJIbHbIe, UPPallMOHAIBHEIE, TOKa3aTeIbHbIE
1 TPUTOHOMETPHUYECKHE YPAaBHEHHS U CUCTEMBI,

VY 1.4 | ucrions30Bath - pemraeT M WUIIOCTPUPYET pelIeHHe ypaBHEeHWH U | BeimonHenue
TOTOBEIE HEPaBEHCTB  MCIIONB3ys  KOMIIBIOTEpHBIE  IPOTPaMMBI | BHEAYIUTOPHOU
KOMIIBIOTEPHBIE (pemaxtop popmy, Kommnac, 1C,Excel) CaMOCTOSITENILHON paOOTHI
NpOrpamMMbl, B TOM OkcnepTHas OIIEHKa
qucie Uil TIOHMCKA BBINOJTHEHHS TPaKTHYECKUX
MyTH  peIIeHHs | pador Ne 14 - 17,
WITIOCTPALAN mudzavera, 9K3aMEHa,

peLIeHusl ypaBHEHHUH HalpaBJIeHHbIE Ha OLECHKY
1 HEPaBEHCTB; MPaKTUYECKUX HABBIKOB.

V1.5 | Bmagets YMEHHUEM | - OmpeaensaTh 1Mo GopMylie MPOCTEUIIeH 3aBUCUMOCTH, BUJ | DKCIEpTHAS OlIEHKA

XapakTepu30BaTh ee rpa¢uka; BBITIOJTHEHUST TPAaKTHIECKUX

moBeieHNe (PyHKINH;

- BeIpaxkaeT 1o (opmylie OHYy TIEPEMEHHYIO0 Yepe3 APYIue;

- BeIpaxkaeT 1o (opmylie OHy TIEpPEMEHHYIO0 Yepe3 APYTue;

- HaxoAWMT OOJNAcCTh OIpelesieHHs M 00JacTh 3HAYCHUH
GbyHKIHY;

- BBITIOJIHSCT MPeo0pa3oBaHus IrpaduKoB QyHKIHH;

- TpUMEHSeT CBOWCTBa (YHKIMH TP HCCIIEIOBAHUU
YpaBHEHHH U PEIICHHUH 3a/1a4 Ha SKCTPEMYM;

- UCTIONIB3YET CBOWCTBA (DYHKIMH JUIS CpPAaBHEHHs 3HAUCHHH
cTerieHel U iorapugmos;

- CTpOWT TpapuKd CTENEHHBIX U JOTapUPMUIECKUX
GbyHKINH;

- cmpoum 2pagpuku 0OpAMHBIX MPUSOHOMEMPULECKUX
ynxyutl u onpedensims no epaPuUKaAM Ux c8OUCMS;

- COCTaBJIIET YpaBHEHUS KacaTeIIbHOU B 00IIEM BH/IE;

- mpuMeHseT s nuddepeHMpoBaHusS YHKIMA MTpaBUIa
i depeHumpoBanus, Talnuiy IIPOU3BOIHBIX

pabot Ne 36-39, nudsauera,
JK3aMeHa,  HaIpaBJICHHBIE
Ha OLEHKY IIPaKTHYECKUX
HAaBBIKOB.




9JIEMEHTAPHBIX QyHKLNI;

- TPOBOJAMT C IIOMOLIBIO IIPOM3BOJHOM
¢GbyHKUIMH, 3a1aHHOH (OpMYIIOii;

- YCTaHaBJIMBACT CBSA3U CBOMCTB (YHKUMH M IPOM3BOIHOM
10 WX TpaduKam;

HUCCIICAOBaHUA

VY 1.6 | ucnonp30BaTh - CTPOUT U uHTaeT rpaduku GpyHKunii; OkcriepTHas OIICHKA
MOJTyYeHHBIE 3HAHUSA | - HCCleayeT pyHKINy,; BBINTOJTHEHHUS TPAKTHYECKUX
UL ONHMCaHUS U | - COCTABIIET BUIBI (YHKIUHN IO TaHHOMY yCIIOBHIO; pabor Ne 14-17, 38, 40,
aHanM3a  peaJbHBIX | - pellaeT 3aJauyd Ha NPUMEHEHWE MHTerpana Juisl | KOHTPOJILHOH paoor,
3aBUCHMOCTEH; BBIYHCIICHUS (PU3MUECKHUX BEJIMUMH U IUIOIIAIEH; 9K3aMEHa,  HalpaBJICHHBIE

- HCIOJIB3YET NMPUOOPETEHHbIE 3HAHUS JUIS MCCIIEIOBAaHNUS M | HA OLIEHKY IPaKTHYECKHX
MOJIETIUPYET HECIOXKHBIE 3a]a4H; HaBBIKOB.

VY 1.7 | B1ageTh OCHOBHBIMH | -  OIKMCBIBAET PACCTOSHUSI OT TOYKM JO IUIOCKOCTH, OT | DKCIepTHas OlICHKa
MOHATUSAMHU O | OpsIMOM 0 TUIOCKOCTH, MEXIY IUIOCKOCTSIMHM, MEXIY | BBIIOJHEHUS NPAKTHYECKUX
TUIOCKUX W | CKPEUIMBAIOIINMHUCS TIPSIMBIMH, MEXKAY IPOM3BOJIBHBIME | PabOT, KOHTPOIBHBIX padorT,
MPOCTPAaHCTBEHHBIX ¢urypamu B IpoCTPaHCTBE; 9K3aMEHa,  HaIpaBJICHHBIC
TeOMETPUIECKIX - apryMEHTHpPYET CBOM CYKAEHHA O B3aHMHOM | Ha OICHKY IPaKTHYECKHX
¢urypax, HX | PacIOJIOKEHUH MPOCTPAHCTBECHHBIX (QUTY; HaBBIKOB.

OCHOBHBIX CBOICTBaxX | - OIMCHIBAET M  XapaKTEpU3yeT pa3IMYHBIC  BHIBI
MHOTOTPaHHHUKOB, IIEPEUHUCIIACT UX HJIEMEHTHI U CBOWCTBA;
- TPOBOJUT JI0KA3aTeNIbHbIE PACCYKACHHS ITPH PEICHUU
3aj1ad4;
- NPUMEHSET TEOPHUIO IIPU PEICHUU 3aJad Ha JIEHCTBHS C
BEKTOPaMH, UCIOJIb3yeT KOOPAWHATHBIN METOM, NPUMEHSTh
JCUCTBUSI BEKTOPOB MJIsl BBIYMCICHUS BEIWYUH YIJIOB H
paccTosHuU;
- NPUMEHSECT TCOPHUIO IIPU PEIICHUH 3ajad Ha JICHCTBHUS C
BEKTOPaMH;
- TPUMEHSET TEOpHI0 Ul OOOCHOBaHWS IOCTPOSCHHH W
BBIYKCIICHUIL;

VY 1.8 | pacno3HaBaTh - pacmo3HaeT Ha 4epTekaXx M MOJENSX Pa3IMYHBIX CIydaeB | DKCIIEpTHas OICHKA
reOMEeTPUYECKHE B3aUMHOTO  pAcIlOJOXKEHHS TMpPSMBIX W IUIOCKOCTEH, | BBIIOJIHEHHMS MPAKTUUECKUX
(burypbl Ha UyepTekax, | apryMEHTHPYET CBOU CYXKACHHUS; paboT, KOHTPOJILHBIX padoT,
MOJITISIX u B 9K3aMEHa, HallpaBJIeHHbIE
peasbHOM MHPE; Ha OLIEHKY NMPAaKTUYECKUX

HaBBIKOB.

Y 1.9 | npumensts - BBINOJIHSAET MOCTPOCHHSI YIJIOB MEXIY MPSIMBIMH, NPSMON | DKCIEpTHAs OL[CHKA
M3YUCHHBIC CBOHCTBA | U IUIOCKOCTBIO, MEXK/Y IUIOCKOCTSAMH [0 ONMCAHMIO M | BRLINONHEHHS MPAKTHIECKUX
TEOMETPUUECKHUX PACTIO3HAET UX HA MOZIEIAX; PaBoT, KOHTPOIBHBIX PaGoT,
¢uryp u dopmyn ans | - UPUMEHSAET NPH3HAKH U CBOMICTBA PACTIONOMEHUA IPAMBIX | oo HAIDABIICHHEE
peneHus 1 TJIOCKOCTEH NpH PeIlCHNH 3a]ay;

T€OMETPHUUECKUX - pelliaeT 3a/aun Ha BHIYUCIICHIE FeOMEeTPHUeCKHX Bemuumn; | o OUCHKY HPAKTHICCKIX
3a7a4 W 3a71a4  C | - TpUMEHSeT (GOPMYJIBl M TEOPEMBI IUIAHUMETPUH Jyisi | HABBIKOB.

MIPAaKTHYECKUM pelieHus 3aaad;

COJIepIKaHUEM; - IPUMEHSET NMPU3HAKU U CBOWCTBA PACIIOJIOKEHHS IPSIMBIX

1 TUTOCKOCTEH TP peIeHIH 3a1ad;

- m300paxkaeT Ha PHCYHKaxX M KOHCTPYHPYET Ha MOJENIX
MEPIICHANKYJIAPEl M HAKJIOHHBIE K IUIOCKOCTH, NPSMBIE,
mapajieNlbHble  IUIOCKOCTH, YIJIBI  MEXIy NpsSAMOd U
IUTOCKOCTBIO 1 000CHOBBIBAET ITOCTPOCHHS;

- u300pakaeT Ha dYepTexax M MOJAENIX pPACCTOSHUS |
00OCHOBBIBAET CBOUX CY)KICHUS;

- OTpenensieT U BEIUUCIAET PACCTOSIHUE B IPOCTPAHCTBE;

- 1300pa)kaeT MHOTOTPaHHHUKH U BBITIOJIHSAET ITOCTPOEHHS Ha
N300pKEHHUSIX U MOJIENISIX MHOTOTPaHHUKOB;

- BBIYMCIISIET JIMHEHHBIE JJIEMEHTHl U  YyIJIOB B
MIPOCTPAHCTBEHHBIX KOHQUTYpAINSIX, apIyMEHTUPYET CBOH
CYXICHUS,

- CTPOWT IpOCTEHINe cedeHns Ky0a, IPU3MBI, TUPaMHU/IBL;

- mpuMeHsieT (PaKTH U CBEACHHS U3 TUIAHUMETPHH;

- IPUMEHSET CBOMCTBA CUMMETPHUH NIPU PELICHUHU 3a]1a4;

- M300pakaeT OCHOBHBIC MHOTOTPAaHHHMKHM W BBINOJHSET




PHUCYHKH 10 YCJIOBUSIM 33/1a4;
- pemraer 3aJadyd Ha IOCTPOSHHE CEUYCHHH, BBIUYHCIICHHE
JUIMH, PacCTOSIHUM, yIiIOB, IUIOLIAAEH;

- IPAMEHSET CBOMCTBa CHMMETPHH NPU PEIICHUN 33134 Ha
TeJa BpalleHNsI, KOMOMHAITHIO TET;

- w300pa’kaeT OCHOBHBIE KpYIJIbIE TelNa ¥ BHITIOJNHSICT
PHUCYHKH TI0 YCIIOBHIO 3a1a9H;

- pellacT 3aJauu Ha BBIYUCIICHHUE IUIONIACH MIOCKUX QUryp
C MPUMCHCHHEM COOTBETCTBYIOMMX (HOpMyNT U (aKTOB W3
IJIaHUMETPUH;

- BBIYHCIISIET PACCTOSIHUM MEXKIY TOUKAMU;

- HAXOJIUT YPaBHEHUS OKPYKHOCTH, c(hepbl, IIIOCKOCTH;

- BBIMOJIHAET MOCTPOCHHUE MO 33JaHHBIM KOOPAMHATAM TOUYEK
1 TUIOCKOCTEH, HAXOAUT KOOPINHATHI TOUCK;

- pemaeT 3aJayd Ha BBIYMCIICHUE IUIOMIAICH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEIT;

- pemaer 3aJadd Ha MpUMEHEHHE (OPMYIT BEIUUCICHUS
00BEMOB;

v BIAJETh  HAaBBIKAMHU | - MPEACTABIIAET pEHIEHHE 3ajad C HCMHONb30BaHHEM | Bemmonnenue
1.10 | WCTIOJIB30BAHUS KOMITBIOTEPHBIX ITPOTPAMM BHEAYIUTOPHOMH
TOTOBBIX CaMOCTOATEIBHON PabOTHI
KOMITBIOTEPHBIX OkcrepTHas OLICHKA
IIporpamMm npu BBINOJIHEHUS TPAKTHUECKUX
pelLleHuH 3a71a4; paboT, KOHTPOJIBHBIX PadoT,
9K3aMEHa,  HaIpaBJICHHbIE
Ha OIEHKY IPaKTHYECKUX
HaBBIKOB.
v HaXOJIUTb U | -pemaeT KOMOMHATOPHBIE 337a4l METOAOM Iepedopa M mo | DKcrepTHas OIICHKA
1.11 | ouleHHBATH MIPaBIITy YMHOXKEHHS; BBINOJTHEHUS TPAKTHYECKUX
BEPOSITHOCTH - pemraeT NpakTHYECKNE 3aJa4H C UCIOIb30BaHNEM HMOHATHH | paboT, KOHTPOIBHBIX PadoT,
HaCTYIUICHHS U TIpaBMJI KOMOMHATOPHKH; 9K3aMEHa,  HalpaBJICHHbIE
coOBITHI B | - peIIaeT 33/1a4M Ha BHIYMCIICHNE BEPOSITHOCTENH COOBITHIA; Ha OIEHKY IPaKTHYECKUX
MIPOCTEUIINX - pelaer MpakTHYeCKHe 3aJayd Ha OOpabOTKy YMCIIOBBIX | HaBBIKOB.
MIPAKTUIECKUX JTAHHBIX, BEIUHCIIEHUE UX XapaKTePUCTHK;
CUTYAIHIX u
OCHOBHBIE
XapaKTepUCTUKH

CITy4YailHbIX BEJIMYHH

1o 3asepuenuu ocgoenust yueOnol QUCYUNTUHBL 0OVHATOWUIICS O0NIICEH 3HAMD.

3.1 TIPEACTaBICHNUS 0 | - ompenenser poyib MaTeMaTHKM B Hayke, TexHHKe, | OneHka Pe3yNbTaToB
MaTeMaTHKe KaK | 9KOHOMHKE, nH(pOpMaMOHHBIX TEXHOJIOTHSIX W | BBINOJHEHUS KOHTPOJIBHBIX
4acTH MHUPOBOH | MPaKTHYECKOH AEATEIHHOCTH; paboT W  HPOBEPOUYHBIX
KyIbTypel W MECTE | - HasblBaeT LENM M 3a7a4d W3Y4YEeHHs MaTeMaTHUKH IIPU | TECTOB 10  HM3Yy4aeMbIM
MaTeMaTUKU B | ocBoeHuu npodeccuii CI10; TeMaM.

COBpPEMEHHOM
ITUBIIN3AITIH

3.2 crocoOBl  OMHCAaHUSA | - MPUBOAUT MPHUMEPHl (PYHKIIMOHAIBHBIX 3aBHCHMOCTe B | OreHKa pe3ynbTaToB
ABJICHUH  PEaJbHOTO | PEaNbHBIX MPOIECccax U3 CMEKHBIX TUCIIUILINH; BBITIOJTHEHUST KOHTPOJIBHBIX
Mupa Ha | - Ha3pBaeT aJTrOPUTM BBIYMCICHHUS TPOW3BOJAHOM Ha | pabOT W HPOBEPOUYHBIX
MaTeMaTHIECKOM IIpUMepe BBIYMCICHNS MIHOBEHHOI CKOPOCTH W YIJIOBOTO | TECTOB IO  H3Yy4aeMBIM
SI3BIKE Ko3(h(punrenTa KacaTeabHON; TEMaM.

33 IIpeCTaBIECHUs 0 | - mepeducrnseT NpUMEHEHHe KopHed u cremeHeil npu | OneHka pe3yIbTaToB
MaTeMaTUYECKUX BBIUUCIICHUM CPEIHUX, JAEICHUU OTpe3ka B «30JI0TOM | BBIIOJIHEHUS KOHTPOJBHBIX
MOHATUSX KaK | CEYEHUNY; paboT W  IPOBEPOUYHBIX
BaXKHEHIINX - ONHCHIBAa€T paJUaHHBI METOJ M3MEpPEHHs YIJOB | TECTOB, YCTHBIX OTBETOB IO
MaTeMaTUYECKUX BpallleHHs U UX CBSI3b C FPaayCHOI Mepol; H3y4aeMbIM TEMaM.
MOJIEIISIX, - JaeT OIpeJeleHHe IOHATHS IIePEeMEHHOW, NPHBOAWT | BeImonHeHWMe  mOMaIIHHX
TTO3BOJISFOIINX MIPUMEPHI 3aBHCHMOCTEHN MeX Ty ITepeMEHHBIMH; 3aIaHAH.

ONHUCHIBATH W U3Yy4aTh | - MPUBOAWT JIOKA3aTEIbHBIC pPACCYXKICHUS HEKOTOpeX | Hammcanme pedepara u

pa3HbIe MPOILECCH M
SIBJICHUS;  TIOHUMATh
BO3MOXKHOCTH
AKCHOMATHYECKOTO

CBOMCTB JINHEHHOW 1 KBaIpaTHUHOU (QYHKIIN;

- JaeT OIpeleleHHe TapMOHHMYECKHX KoleOaHWd U
MIPUBOANT TIPUMEPHl TAPMOHUYECKHX KOJeOaHWA s
ONMCAHMS MPOIECCOB B (PU3HKE U IPYTUX 00JaCTAX 3HAHUS,

COCTaBJICHUE TIPE3CHTAIINH.
Brimonnenne
BHEayIUTOPHOU
CaMOCTOSTEIILHON paOOTHI.




MIOCTPOCHHUS - opmynupyer MeXaHHYECKMH M TeOMETPUYECKUH CMBICI

MaTeMaTHYECKHUX IIPOU3BOIHOM;

TEOpU; - JaeT TpoCTeHImne CBEACHHS O KOPHIAX anre0pandecKux
YPaBHEHM, MOHSATUE HCCIENOBAHUS YPABHEHUH M CUCTEM
YpaBHEHHI;

- ONMCBHIBAET TEOPHUIO PABHOCUIIBHOCTH YPaBHEHMUIA;

- (QopMmymupyer ompeneneHus, NPU3HAKOB W CBOHCTBA
napajuleIbHbIX W MEPHeHIUKYJSIPHBIX  IJIOCKOCTEH,
JIBYTPaHHBIX U JTUHEHHBIX YTJIOB,;

- (GopMymHpyeT W JOKa3blBa€T OCHOBHBIE TEOPEMBI O
paccTosiHUAX (TEOpeM CYIIEeCTBOBAHUS, CBOICTBA);

- OMHUCBIBAaET MpOIECC MapajIeIbHOTO MPOEKTHPOBAHUSA U
€ro CBOMCTBA;

- gopmyrupyem meopemvl O HIOWAOU OPMOSOHATLHOU
npoexyuy MHO20Y20IbHUKA,

- JJaeT ONMCaHWE M XapaKTEPUCTUKY pa3JIUYHbIX BUIOB
MHOTOI'PaHHUKOB, X 3JIEMEHTHI U CBOMCTBA;

- JJaeT XapaKTepUCTHKy ¥ H300pakeHHe CeUeHUs,
DPA36EPMKU MHO202PAHHUKOG,

- nepeuucnsem BHUIBl CUMMETPHM B IPOCTPAHCTBE,
(bopMyIHpYET ONpeeICHUs U CBOKCTB;

- JaeT XapaKTepHUCTUKYy CHUMMETPHM Tell BpaIICHUS WU
MHOTOI'PaHHHUKOB;

- TEpeYMCIUTE BHIbl Tel BpalieHHus, (HOpMYIUpYyeT HX
ONPEIEIICHUN U CBOWCTB;

- (opMynHpyeT TeopeMy O CEUCHHH IIapa IUIOCKOCTHIO
IUTOCKOCTH, KacaTelbHOHU K cdepe;

-IaeT XapaKTePHUCTHUKY W H300pakaeT Tella BPAIICHHS, UX
pa3BEpPTKHU, CEUEHUS;

- JJaeT OmpelelieHHue IUIOMamd W o0beMa, aKCHOMBI M
CBOMCTBA;

- ONHCHIBACT METOJ BBIYMCICHHS IJIOMIATN IIOBEPXHOCTH
ctepsr;

- TepeduciseT IpaBHIa  Pa3NIOXKEHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE;

- Ha3BIBAaeT IPaBMJIA HAXOXKJIEHHS KOOPAMHAT BEKTOpa B
MIPOCTPAHCTBE;

- Qopmymupyer mpaBWia [ISHCTBUH C  BEKTOpaMH,
3alaHHBIMM  KOOpJAMHATAMHU CKaJSIPHOTO  I[POU3BEACHUS
BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS NPSIMOM U IJIOCKOCTH;

- MPHUBOJIUT JI0OKA3aTEJIbCTBO TEOPEM CTEPEOMETPUU
B3aMMHOM DAacCIONIOKEHUHM MPSAMBIX M IUIOCKOCTEH C
HCTOJIb30BaHHEM BEKTOPOB;

3.4 MpeCTaBIEHUS 00 | - dopmynupyer mMOHATHE KOpHS N-ii cTemeHw, cBoicTBa | OneHka pe3yJbTaToB
OCHOBHBIX TMOHATHAX | PaWKaliOB U IpaBWJIa CPAaBHEHUS KOPHEH; BBITIOJTHEHUST KOHTPOJIBHBIX
MaTeMaTHIeCKOTO - TIOHSATHE CTETEHH C ACHCTBUTEIHHBIM ITOKa3aTeleM; paboT W TPOBEPOUYHBIX
aHam3a u UX | - JaeT OmIpeAeliecHHe paBHOCHIBHOCTH BBIPAKEHUH C | TECTOB 1O  H3y4aeMbIM
CBOMCTBAX; panvkanaMmu; TEMam.

- 3amUChIBa€T KOPEHb N-iI CTemeHHM B BHUJE CTENEHH C
JpOOHBIM TIOKa3aTeneM 1 Hao0opoT;

- (hopMyIIUpyeT CBOWCTBA CTEIEHEH;

- ¢opmyrupyeT  ONpeieNeHusT  TPUTOHOMETPUYECKHX
GyHKIMHA  [UIT  YIJIOB  HOBOPOTa M OCTPBIX  YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

- TepeymciseT OCHOBHBIE (DOPMYNIBI TPUTOHOMETPHH:
(OpMyYIBI CIIOKEHUS, YABOSHHS, NMPEeoOpa3oBaHUS CYMMBI
TPUTOHOMETPUYECKNX (YHKIMA B TPOW3BEACHHE U
MIPOU3BE/ICHUS B CYMMY;

- Ha3plBaeT CBOWCTBA CHMMETPUM TOYEK Ha EAMHUYHOU
OKPY>KHOCTH;

- (GopMyaHMpyeT MOHATHE OOPAaTHBIX TPUTOHOMETPUYECKHX
bynximit;

- JlaeT OIpeJesieHWe TOHATUsL rpaduka, OnpelesieHHe

BeinonHeHne — 1oMalIHHX
3aaHui

Hammcanne pedepara n
COCTaBJICHHUE MIPE3EHTALNH.
Brimonnenue
BHEAYJUTOPHOU
CaMOCTOSTETFHON paboTHI.




NIPUHA/JIC)KHOCTH TOUKHU rpad Ky GpyHKINY;

- popmymupyeT onpenenenne GyHKIUH;

- popmymupyet nonamue oopamuou yHkyuu, OIpeIeICHNuE
BUJIA;

- (hopMyIHpyeT HOHATHE CIIOKHON (QYHKIINH;

- JaeT ONIpElEICHHE HENPEPHIBHOM MEPUOINYECKOU
¢byHKIHNT;

- (hopMyIIUpyeT CBOWCTB CHHYCa M KOCHHYCAa;

- ZIaeT OIpe/ieJICHUE Pa3pHIBHOM NMEPUOANIECKON QYHKIINY;

- (hopMyIMpyeT CBOMCTBA TAHT'€HCA M KOTaHIeHCA;

- JlaeT ONpeleNieHHe 4YHCJIOBOM IMOCIIEA0BAaTEILHOCTH,
MepeyuucisieT crocoObl ee 3a1aHHus;

- JaeT OIpeJieNieHNe Mpeiesia NOoclIeI0BaTeIbHOCTH;

- Ha3pBaeT (GOPMyIbl W MpPaBHIa BEYUCICHUS CyMMBI
OECKOHEYHOTO YHCIOBOTO psifia HA TPUMEpPE BBIYUCICHUS
CyMMBI ~ OeCKOHEYHO  yOBIBAalOIICH  IeOMETPHUIECKOI
IIporpeccuy;

- ZIaeT OpeeIICHNE ITPOU3BOIHON;

- mepevncisieT npaBmwia AudepeHIpOBaHNS;
- mepeuuciseT GOPMYJIBl W3 TaOJIHUIIBI
AJIEMEHTAPHBIX (QyHKLNIT;

- (dopMmynupyeT TEopeMbl O CBS3UM CBOMCTB (DYHKIMH W
MIPOU3BOHOM;

- JaeT OIpe/ieNIeHHe HHTerpana U nepBooOpa3Hoii

- TIepeUMCIsAeT NpaBHWia BBIYMCICHUS MNEPBOOOPA3HOH U
Teopembl Hprorona—JleiiOHnma;

- TPOM3BOJHT 3aINCh PEUICHUS CTAHAAPTHBIX ypaBHEHWH,
NIPUEMOB TIPeoOpa3oBaHUs YpPaBHEHHH U1 CBEICHUS K
CTaHAAPTHOMY YPaBHECHUIO;

- TepeYuCIsieT OCHOBHBIE MPUEMBI PEUICHHS CHCTEM C
o0mumMH BOIIPOCAMHU peueHus HEpaBEHCTB u
HCTIONB30BaHUE CBOMCTB M TIpadukoB (QYHKIUH NpU
pelLleHuH HEPaBEHCTB;

MIPOU3BOAHBIX

3.5

IIPECTaBICHUS o
rpoueccax u
SIBJICHUSAX, HMEIOLIUX
BEPOSATHOCTHBIHN
Xapakrep,
CTaTUCTHUYECKUX
3aKOHOMEPHOCTSIX B
peanbHOM MHpE,
OCHOBHBIX TMOHSTHSIX
3JIeMEHTapHOI

TEOPUU BEPOSATHOCTEN

-TIIepevrCcIseT MpaBuia KOMOMHATOPUKH;

- JlaeT ompejaesieHue KOMOWHATOPHWKHU: pa3MENIeHHUSIMH,
COUYCTAHUSAMH, TNEPECTaHOBKAMH U (DOPMYIBl IS UX
BBIYMCIICHUS,

- (QopmymupoBka OmHOMa HplOTOHa W TpeyroabHHKA
Tlackans;

- (hopmympoBKa KJIaCCHYECKOTO OIIpeAeICHUS
BEPOSITHOCTH, CBOIMCTBA BEPOSTHOCTH, TEOPEMBI O CyMMe
BEpOSITHOCTEH;

- IPUBOAUT NIPUMEPH! BEIYUCIICHUS BEPOSTHOCTEH;

- JaeT TMpPEACTAaBICHHE YHCIOBBIX JaHHBIX M  HX
XapaKTepUCTHK;

Brinonxenue
3a/laHui
HccrnenoBatensckas pabora.
BrinonHeHre npoBepoOYHOro
TECTa, YCTHBIX OTBETOB.
Hanmcanme pedepara u
COCTaBJICHUE NPE3CHTALIUY.
Brinonnenue
BHEayAUTOPHOMI
CaMOCTOSTENTFHON paboTHI.

JOMaIITHUX

B npouecce oceoenusa yueonou Oucuyuniumsl

obyuarwwuiica noayuum

chopmuposannocmu oouUX KOMnemeHyuil

603MOINHCHOCHD

noeévicumbov yYpO6€Hb

OK | Beibupats cmoco6sl | [IpHBOAMT parioHAIEHOE pPELICHNE 33 aHui Camoo11eHKa, HalIpaBJIeHHAS

01 | perenus 3a1aq Ha CaMOCTOSTEIIFHYIO
podeCCHOHATBHOM OIICHKY CTYJCHTOM
JIeATEeILHOCTH, Ppe3yibTaToB cBoei
MIPUMEHUTEIBHO K JIeATeIILHOCTH.
Pas3INYHBIM YcrHble OTBETHI,
KOHTEKCTaM. BBINOJIHEHNE 33/1aHUH

OK | OcymecTBnars [Tnanupyet nouck nHGopmannm. Merton 0000611eHUs

02 nouck, anHaim3 W | OcymectBiusier 00pabOTKy TmepBUYHONH HWHGOPMALMK | | HE3aBUCHMBIX
HHTEPIIPETALNIO IIpe/CTaBIsIET B 00paboTaHHOM BHIE XapaKTEepUCTUK -
nHpopmaruu, MOJYYEHHBIX B pe3yJbTare
HEOOXOIUMOMN s BBIIIOJTHEHHUS JIOMAIlIHEH U
BBINIOJTHEHHUA  3a/ad BHEAYIUTOPHOH pabOTHI
npodeccruoHanbHON
JEATEIbHOCTH.

OK | IlmanupoBath u | CocTaBUTh TUIAH WJIM WHAWBUAYAIBHBIH Mapmpyt st | Metop 00001eHUS




03 pea30BbIBaTh TIOBBILIEHUSI MATEMaTHYECKOTO 00pa3oBaHus HE3aBHCUMBIX
c0oOCTBEHHOE XapaKTePUCTHK -
mpodeccHoHaIbHOe U HalpaBJIeH Ha  OILEHKY
JUYIHOCTHOE JAHHBIX, TIONy9EeHHBIX B
pa3BuTHE. pe3yibpTaTe HAaOMIONEHHS 3a
JeSITeIBHOCTBIO CTYNICHTa B
Pa3NUYHBIX CUTYaIUsX.
OK | Pabotars B | YMmeer paboraeT B mape, B rpymme. YMeeT ciaymars U | PaboTa mpOEKTHBIX Tpymm —
04 KOJIJICKTUBE U | CTaBUTh BONpOCHL.  Pacmpenenser ponu B KOJJIGKTHBE. | HAalpaBieHa HAa  OLCHKY
KOMaH7Ie, AJIeKBaTHO OLIEHHBATh CBOIO POJIb B KOJUICKTHBE. 001X KOMITETEHIIHH,
3¢ PEeKTUBHO CBS3aHHBIX C HAaBBIKAMH
B3aMMOJEHCTBOBATh C yIpaBJIeHUs paboueit
KOJIJIETaMH, rpymnnoit
PYKOBOJICTBOM, Merton 00001IIeHUs
KITUCHTaMHU. HE3aBUCHMBIX
XapaKTePUCTHK -
HamlpaBJIeH Ha  OILEHKY
JNAHHBIX, TIOJy9CHHBIX B
pe3ynpTaTe HaOMIOJCHUS 3a
JeSITeIbHOCTHIO CTYNICHTA B
Pa3JIMYHBIX CHTYaIHSX.
ConuomeTpus - HalpaBieHa
Ha OIGHKY KOMAaHJHOTO
B3aUMOJCHCTBUSL U pOJICH
YYaCTHHKOB.

OK | OcymiecTBasTh N3bsacHsAETCS Ha pyCCKOM fA3BIKE YcTHBIE OTBETHI, MPOBEPKa
05 YCTHYIO " pabounx TeTpaziei "
MMUCHMEHHYIO MIPAKTHIECKUX padboT

KOMMYHHUKAIIMI0O  Ha
rOCyIapCTBEHHOM
SI3BIKE  C  YYETOM
0ocoOeHHOCTEeH
COLIMAJIBHOTO U
KYJIbTYPHOTO
KOHTEKCTa
OK | IlposiBnaTh CobmonaeT rpaBuiia MOBEJICHUS Ha  3aHATHIX, | MeTon 00001IeHUS
06 rpaXkI1aHCKO- JTUCHUIUIMHUPOBAH, BEXKIINB, TAKTHYCH HE3aBUCHMBIX
MaTPUOTHUYECKYIO XapaKTePUCTUK -
MTO3UIIHIO, MOJYYEHHBIX B pE3ynbTaTe
JEMOHCTPUPOBATH HAOTIOACHUS
OCO3HaHHOE
MTOBEJICHUE Ha OCHOBE
TpaIUIIHOHHBIX
00IIeYeTOBEYEeCKIX
LIEHHOCTEM.
OK CogxelicTBOBaTh AKKypaTeH, YETKO BBINOJHSAET IIpaBujia MOBeAeHUs BO | Merton 00001IeHUS
07 COXpaHEHHUIO BpeMsI y4eOHBIX TPEBOT HE3aBHCUMBIX
OKpY’Karommen cpexsl, XapaKTePUCTUK -
pecypcocOepereHuIo, MONTyYCHHBIX B PE3yJbTaTe
s dexTuBHO HaOJIIOIeHUS
JIeCTBOBATh B
Ype3BBIYANHBIX
CUTYalHsX.
OK | Ucnons3oBarh Ilepenaer wuHpoOpMamMI0 CxaTo, NONHO, BBIOOPOYHO. | MeTox 0000611eHUs
09 nH}popMaMoOHHbIE Hcnone3yet nporpammel Power Point, Word, Exsel. HE3aBUCUMBIX
TEXHOJIOTHH B | Mcnonp3yeT HHTEpHET pecypehl XapaKTepUCTUK —
npodeccruoHaIbHON MOJYYEHHBIX B pe3yJbTaTe
JIeATETLHOCTH. BBINIOJIHEHHS JOMAIIHEH u
BHEAYAUTOPHOHN pabOThI
OK | Ilonp3oBarbes Bener 3ammcu Ha pyccKOM S3bIKE, HMCIOJIb3YSl CHMBOJIBI | YCTHBIE OTBETHI, IMPOBEPKA
10 npodeccruoHanbHON TOJIBKO TSI MAaTEMaTUIECKHX 3aIuceit paboumnx TeTpanei u

JNIOKyMEHTalue  Ha
TOCYIapCTBEHHOM U

MPaKTUIECKUX paboT




| HMHOCTPAHHOM S3BIKC. | |

Ouyenka 3HaHuil, yMeHUIl U HABBLIKOG NO Pe3y/IbMmamam meKyuieco KOHmpoJis nPou3e00Umcs 6
COOmMEemcmeun ¢ yHUBePCaIbHol WKanou (maoauya).

[TpoueHT pe3yabTaTHBHOCTH KauecTBeHHas OlleHKa HHAMBUAYaJIbHBIX 00pa30BaTEIbHBIX
(TIpaBMIIBHBIX OTBETOB) JIOCTHKEHU I
Oay1 (oTMETKA) BepOaNbHBINA aHAJIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOPOIIO
70 =79 3 YIOBJIETBOPHUTEIHHO
meHee 70 2 HE yJOBJIETBOPUTEIHHO




