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1. MACIIOPT MPOT'PAMMBI YYEFHOU JUCHUILJIAHBI
1.1. Ob6acTh NpUMeHeHus! MPOrpaMMbl

Pabouas nporpamma ydeOHoi aucrumnuasl BJ[.04 MaremaTtuka sBIseTCS 4acThl0 OCHOBHOM
npodeccnoHaIbHON 00pa3oBaTenbHON mporpaMMbl B cooTBeTcTBUU ¢ OI'OC mo cnenuanbHOCTH:
09.02.07 MudopMamoHHbIE CUCTEMBI U TIPOTPAMMHUPOBAHHE.

[Iporpamma pa3paboTtana B coorBeTcTBUM ¢ [IpumepHO# porpaMMoit 001eoopazoBaTeIbHOM
y4eOHO# nucIUIUIMHbl «MaTtemMaTuka» JUIsi Mpo(ecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3alUil 10/
penakuuer bammvakoBa M.U., pexomennoBaHHOM PenepanbHbBIM T'OCYIAPCTBEHHBIM aBTOHOMHBIM
yupexaenuem «®DenepanabHbIi UHCTUTYT pa3BuTHA oOpazoBanus» (PIAY «DHPO») B kauecTBe
MIPUMEPHOH POTPAMMBI JIIsI peaIM3alii OCHOBHOM IpoQecCHoHaIbHOIM 00pa3oBaTeIbHON TPOTPAMMBI
CIIO na 06a3ze ocHOBHOTro o0mIero oOpa3oBaHHS C TOJyYEHHEM cpenHero oOmiero oOpa3oBaHus,
npotokoJ1 Ne 3 ot 21 utons 2015r. u denepanbHbIX rocy1apCTBEHHBIX 00pa30BaTENbHbIX CTaHAAPTOB

(manee — ®I'OC) mo cHeNMATBLHOCTAM CPEAHEro mnpodeccuoHaNbHOTO obpa3oBanus: 27.02.03
ABTOMATHKa U TeJIEMEXaHUKa Ha TPAHCTIOPTE (3KETIE3HOIOPOKHOM TpaHcropTe) (yTB. mpukazoM Ne 447
ot 7 mast 2014 r.)

Pabowas mporpamma ydeOHOW AMCIUIUIMHBI TpeAHA3HAueHa JUIS HM3YYEeHUS MaTeMaTHKU B
npodeccroHalbHBIX oOpa3oBaTenbHbIX opranmzanusax CIIO, peanusyrommx 00pa3oBaTEIbHYIO
porpaMMy cpeHero ooOiero o0pa3oBaHus B TpeaeiaX OCBOCHHS OCHOBHOM 0O0Opa3oBaTeIbHOM
nporpammbel  CITO (OOII CIIO) na 0a3e OCHOBHOro o00mero oOpa3oBaHUS TPH MOATOTOBKE
KBaJTM(HUIIMPOBAHHBIX pa0OYMX, CIYKAIIUX ¥ CIHCNHAINCTOB CpPEIHEro 3BeHa, B JPYrux
po(hecCHOHATFHBIX 00pa30BaTEIbHBIX OPraHU3aANUAX, PEATH3YIONINX 00pa30BaTEIbHYIO TPOTPAMMY
cpenHero obmiero oopaszoBanus B peaenax ocBoeHust ocHoBHOW OOIT CITO Ha 6a3e 0CHOBHOTO 001IET0
o0Opa3oBaHus, B JOIOJHUTEIBHOM IMpodeccnoHanbHOM 00pa3oBaHMM (B Mporpammax MOBBIIIEHHS
KBaJTM(HUKAIMA U TIEPENOTOTOBKH) U MPO(PECCHOHANTBHON MOATOTOBKE CIIEUAINCTOB TEXHUIECKOTO
npoduis o HanpasieHusM: 27.00.00 YpaBieHue B TEXHHUYECKHX CHCTEMax

1.2. MecTro AMCUMILVIMHBI B CTPYKType OCHOBHOI mNpogecCHOHAIBbHON 00pa3oBaTebHOI
NnporpamMmMbl: U3ydaercs B 001meo0pa3oBaTenbHOM 1ukie yueoHoro miana OITOII va 6a3e ocHOBHOTO
0011ero 00pa3oBaHuUs C TOJYUCHUEM CPETHET0 00IIero oopa3oBaHus

1.3. Heau 1 3a1a4u JMCHUIJIMHBI — TPEOOBAHUSA K Pe3yJIbTATAM OCBOCHUSA AU CHUIINHbI:
OcBoenune conepkaHus y4eOHOM  jaucuUIUIMHBI MartemaTnka oOecleyuBaeT  JIOCTHXKEHHUE
00yUaIOLUIUMUCS CIETYIOIIUX PE3YIbTaTOB:

JIMYHOCTHBIX:
- c(OpMUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHKE KaK YHHMBEPCAIbHOM S3bIKE HayKH,
CPEICTBE MOJICTMPOBAHUS SIBJICHUN U MPOIIECCOB, HJIEAX U METO/aX MAaTEMaTUKH;
- MOHMMAaHWe  3HAYMMOCTM  MaTeMaTHKU Ul  HAyYHO-TEXHHYECKOro  Iporpecca,
chOpMUPOBAHHOCTh OTHOLICHHMS K MaTeMaTHKE KaK K 4acTh OOIIeuelOBEYECKON KYJIbTYphl uepes
3HAKOMCTBO C UCTOpUEH Pa3BUTHS MAaTEMAaTUKH, SBOJIOIMEH MaTeMaTHYECKUX HICH;
- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MIPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMHUYECKON
KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM Jyis Oyaymied mpodeccuoHaIbHON
NesITeNbHOCTH, JUI MPOJOJDKEHHSI 00pa30BaHusl U caMO00Opa30BaHus;
- OBJIaJICHUE MAaTEMaTUYECKHMMH 3HAHUAMU U YMEHHUSIMH, HEOOXOTUMBIMU B TOBCETHEBHOM
YKU3HU, JUTSI OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUINH U JUCHUTUTHH PO (GECCHOHATBHOTO
LUKIA, JUIS TOJydeHUsi oOpa3oBaHHs B 00JacTsx, He TpeOYIOUIUX YriayOlIeHHONW MaTeMaTH4ecKoin
MOJTrOTOBKH;
- TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, HA IPOTSKEHUN
BCel JKHM3HH; CO3HATEIIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHMUIO KaK YCIOBHUIO YCHEIIHON
npodeccruoHalIbHOM 1 00IIECTBEHHOU AESITENFHOCTH;
- TOTOBHOCTb M CITIOCOOHOCTH K CAMOCTOSTEIHHON TBOPUECKOM U OTBETCTBEHHOM JIEATEIHHOCTH;
- TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
0OIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIEeI0BATENBCKON, IPOSKTHOM U APYTUX BUIIAX IEATEIHHOCTH;



- OTHOIIEHHE K NMPO(ecCHOHAIBHON NeATENbHOCTH KaK BO3MOXHOCTH YYacTHSl B DPELICHUU
JINYHBIX, 0OIIeCTBEHHBIX, roCy/lapCTBEHHBIX, oOIIeHAIIOHAIBHBIX npo0new; .
MeTanpeaMeTHbIX:
- YMEHUE CaMOCTOSITENIBHO OIPENEIATh LENU JCSATCIBHOCTM M COCTaBIIATH  IUIAHBI
JEATENBHOCTH; CaMOCTOATENIBHO OCYIIECTBIISATh, KOHTPOJIHMPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD;
HCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI UL JOCTHKEHMS MIOCTABJICHHBIX LICJIEH U PEAIM3aLliH IIJIJaHOB
NEeATeIbHOCTH; BEIONPATh YCIICUTHBIE CTPATETHH B PA3IUYHBIX CUTYalUsX;
- YMEHHME TPOAYKTUBHO oOOHIaTbcs M B3aUMOJICHCTBOBaTHL B IPOLIECCE COBMECTHOMU
JESITEIbHOCTH, YYUTHIBATh MO3UIMMU JAPYTUX YYACTHUKOB JEATENbHOCTH, A(P(PEKTUBHO paspeliarb
KOH()JIUKTEI;
- BJIQJICHUE HaBbIKAMM  IIO3HABATEJIbHOM, y4eOHO-UCCIIENOBATENbCKON U NPOEKTHOMU
JEATETbHOCTH, HaBBIKAMH pa3pelIeHus] Mpo0iIeM; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB I03HAHUS;
- TOTOBHOCTb UM  CIIOCOOHOCTh K CaMOCTOSITENIbHOM  HMH(OPMAaIlMOHHO-TI03HABATEIbHON
NEeSITeNbHOCTH, BKJIIOYasi yMEHHE OPHEHTHPOBATbCA B Pa3IMYHbIX MCTOYHHMKAX HH(OpMaluu,
KPUTHYECKH OLIEHUBATh U HHTEPIIPETUPOBATH HH(DOPMAIIHIO, [TOJIY4AEMYIO U3 PAa3JIMYHBIX HCTOUHUKOB;
- BJIAJICHUE S3BIKOBBIMHU CPEACTBAMU: YMEHHUE SICHO, JIOTUYHO M TOYHO M3Jararb CBOK TOYKY
3pEHHUsI, HCITIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPEICTBA;
- BJIaJICHUE HAaBBIKAMU TIO3HABATEIILHON pe(IeKCUU KaK 0CO3HAHUS COBEPIIAEMBIX IEUCTBHUI 1
MBICJIUTEIBHBIX NPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUI, TPaHMIl CBOETO 3HAHUS M HE3HAHMSI, HOBBIX
MO03HABATENIbHBIX 3a/1a4 U CPENICTB I UX TOCTHKEHHUS;
- L[EJIeYCTPEMJIEHHOCTh B MOMUCKAX M MPUHATHH pElIeHUH, cOOOpa3uTEeNbHOCTh U MHTYULUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX NMPEACTaBIEHUI; CIOCOOHOCTh BOCIPUHUMATH KPacoTy U TapMOHUIO
MHpA;
npeaIMeTHBbIX:
- c(OpMUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTHKE KaK 4acTH MUPOBOW KYJIBTYpbl U MECTE
MaTeMaTUKd B COBPEMEHHOM NMBMIM3AaLMM, CHOCO0axX ONUCaHMs SBJICHHUH pEalTbHOTO MHpa Ha
MaTEeMaTHYECKOM SI3BIKE;
- C(OPMHUPOBAHHOCTb MPEJCTABICHUH O MaTeMaTHMYECKUX TOHATUAX KakK BaXHEHIIMX
MaTEMaTUYECKUX MOJEIAX, MO3BOJIIIOIUX OINHKCBIBATh M H3y4aTb pas3HbIE IPOLECCHI U SIBIICHUS;
ITOHMMAaHKUE BO3MOKHOCTH aKCHOMATUYECKOTO NMMOCTPOCHMSI MATEMATUYECKUX TEOPUIL;
- BIIAZICHUEC METOAAMM JOKA3aTEeIbCTB M AITOPUTMOB PEUICHHS, YMEHME HX IPUMEHSATH,
IIPOBOJUTH JIOKA3aTENIbHbBIE PACCYXKICHUS B XOJI€ PELICHUS 3a1a4;
- BIIQJICHAE CTAaHJAPTHBIMM IpUEMAMHU PpELICHUs PALMOHAIBHBIX W HPPAaLUOHAIIBHBIX,
[I0OKA3aTEIbHbIX, CTENEHHBIX, TPUIOHOMETPUYECKUX YPABHCHUM M HEPABEHCTB, WX CHCTEM;
UCIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHCJE JUIsl NOMCKAa IIYyTH PEIICHUSA U
WJUTIOCTPALIMY PELICHNS YPaBHEHUI U HEPABEHCTB;
- Cc(OPMHUPOBAHHOCTB MPEACTaBIECHUI 00 OCHOBHBIX MOHATHAX MAaTEMAaTUYECKOT0 aHAJIN3a U UX
CBOMCTBaX, BJIaJICHHE YMEHHUEM XapaKTepU30BaTh MOBeIeHHE (PYHKLUUH, UCIOIb30BaHUE TOTyUYEHHbBIX
3HAHMUU I OIIMCAHMS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;
- BJIQZICHUE OCHOBHBIMHM IIOHATUSAMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPHUYECKHUX
¢urypax, MX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTb YMEHHUS pAaCIO3HABaTh IE€OMETPUUYECKUE
¢urypel Ha uepTexax, MOJEJAX U B PpEAIbHOM MHUpPE; HIPUMEHEHHE M3YYCHHBIX CBOMCTB
reomMeTpudeckux Guryp u Gopmyia Uil pelleHHs T'€OMETPUUYECKUX 3a/1ad U 3a/ad C MPaKTHYECKUM
COZIEpXKaHUEM;
- Cc(OPMHPOBAHHOCTh MPEACTaBICHUN O MPOLECCax U SABJICHUAX, UMEIOLINX BEPOSITHOCTHBIN
XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHPE, OCHOBHBIX MOHATHUAX AJIEMEHTapHOU
TEOpUHU BEPOSTHOCTEH; YMEHMH HaXOJUTh M OLICHHWBATh BEPOSITHOCTH HACTYIUIEHHUS COOBITHH B
MIPOCTENIINX MPAKTUYECKUX CUTYallUsIX 1 OCHOBHBIE XapaKTEPUCTUKH CIy4alHbIX BEJIUNYUH;
- BJIQJICHUE HABBIKAMHU HCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IPH PELIEHUU
3az1ad.
B pesynbraTe 0CBOCHHUS AUCIUILIMHBI 00YJaIOIIMICs JOJDKEH YMeTh!
- BJIAJIETh METOJAAMHU JJOKA3aTEJIbCTB U AITOPUTMOB PEILICHHUS;
- IPUMEHSATH, IPOBOJUTH J0KA3aTEIbHBIE PACCYKIEHUS B XOJ€ PEIICHU 3a/1a4;



- BJIAQJIETh CTAaHAAPTHBIMU MPUEMAMH PEHICHHS PallMOHAIBLHBIX U UPPALMOHAIBHBIX, TTOKA3aTEIbHBIX,
CTENEHHbIX, TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;
- UCHOJIb30BaTh F'OTOBBIE KOMIIBIOTEPHBIE MPOTrPaMMbl, B TOM YHCIIE Ul MOMCKA IYTH PELIEHUS U
WJUTIOCTPALK PEIICHNs YPaBHEHUIN U HEPABEHCTB;
- BJIQIETh YMEHHEM XapaKTEePHU30BaTh NOBEACHNUE PYHKIIHIA;
- MCII0JIb30BAaTh MIOJIyYEHHBIE 3HAHMS JUIsl ONMCAHMS U aHAJIM3a pPeallbHbIX 3aBUCUMO CTEH;
- BIIQJIETh OCHOBHBIMHU TMOHATHUAMHU O IUIOCKUX M TPOCTPAHCTBEHHBIX I'€OMETPUUYECKHX (pUrypax, mx
OCHOBHBIX CBOMCTBAX;
- pacno3HaBaTh F'€OMETPUYECKHE (PUTYpBl HAa YEPTEXKAX, MOJIENISIX U B pEAIbHOM MUPE;
- IPUMEHSTH U3y4YEeHHBIE CBOMCTBA reOMETPUYECKUX GUTYp U (POPMYIT Ui penIeHns TeOMETPUYECKIX
3a]1a4 U 3a/1a4 € IPaKTUUYECKUM COJAEpKaHUEM;
- BJIaJIETh HABBIKAMU HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM TP PELICHUH 3a/1a4;
- HaXOJIUTh U OLIEHUBATh BEPOSITHOCTU HACTYILJIEHUS COOBITUM B TPOCTEHIINX TPAKTUUECKUX CUTYaLUAX
1 OCHOBHBIE XapaKTEPUCTUKHU CIIy4aliHbIX BEIHYHUH.
B pe3ynbpTaTe ocBOCHUS AUCIUTUIMHBI O0YJAIOIIUIACS JOJDKEH 3HATH!
- IPEICTaBJIEHUSI O MaTEMaTHKE KaK 4aCTU MHPOBOM KyJIbTYypbl U MECTE MaTeMaTUKU B COBPEMEHHOMN
LMBUJIN3AIMH, CTIOCO0AX ONMCAaHUS SBJIEHUH pealbHOr0 MUpa Ha MaTEMaTUYECKOM SI3bIKE;
- TMpEeACTaBJIEHUS O MaTeMaTHYeCKUX TMOHATUSAX KaK BaKHEMIIMX MaTeMaTH4YEeCKHX MOJIEIsIX,
MO3BOJISIFOIIMX ONUCHIBaTh M M3y4daTh pa3Hble MPOLECChl U SIBJIEHUS; INOHHMMAaTh BO3MOXKHOCTHU
aKCMOMAaTHYECKOT0 TIOCTPOEHUSI MaTEMaTHUECKUX TEOPHIi;
- IpeICTaBJIeHUsI 00 OCHOBHBIX MOHATUSAX MAaTEMAaTHUYECKOTO aHaIN3a U UX CBOMCTBAX;
- NpeACTaBAeHUs O MpoLeccax W ABNEHWAX, WMEIOLWMX BEPOATHOCTHbIA XapaKTep, CTaTUCTUYECKMX
3aKOHOMEPHOCTSIX B pEAIbHOM MHUPE, OCHOBHBIX MOHATHUSIX AIEMEHTAPHOM TEOpUN BEPOATHOCTEH.
OcBoenne y4eOHOM JUCHMILIMHBI HAPABICHO HAa pa3BUTHE OOIIMX KOMIIETEHIUH, IPETyCMOTPEHHBIX
®I'OC 1o cnenuantbHOCTH:
OK 01. BeiOuparb crnocoObl pemieHust 3afad npodecCHOHaIbHOW JEeSITeNbHOCTH, IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.®
OK 02. OcymiecTBasTh TOWCK, aHAW3 W HWHTEpPHpeTanuio WHOOpMAIuu, HEOOXOIUMON IS
BBITIOJIHEHUS 3a7a4 MPOo(HeCcCHOHATBHOM JesITENbHOCTH.
*OK 03. [TmanupoBaTh U peaTn30BbIBATh COOCTBEHHOE MTPO(PECCHOHAIIBEHOE U JIMYHOCTHOE PAa3BUTHE
*OK 04. Paborath B KOJUIEKTHUBE WU KOoMaHje, 3(h(EKTUBHO B3aMMOJICHCTBOBATh C KOJUICTaMH,
PYKOBOJICTBOM, KIIMEHTaMH.
*OK 05. Ocy1iecTBiATh YCTHYIO U MUCbMEHHYI0O KOMMYHUKAIIUIO HA TOCYAapCTBEHHOM SI3BIKE C YUETOM
0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.
*OK 06. IIposBiasATh TpaKIAHCKO-TIATPUOTUYECKYIO TMO3UIHUI0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE HA OCHOBE 00IIeYeIOBEYECKIX [IEHHOCTEH.
*OK 07. ConeiicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH Cpenbl, pecypcocOepekennio, 3h(eKTHBHO
JIeMCTBOBATh B UPE3BbIYAITHBIX CUTYALIUAX.
*OK 08. Ucmnonb3oBath cpenctBa GU3NYECKON KyIbTYpPhI IJIs COXpAaHEHUS M YKPEIJICHUS 37J0POBbs B
nporecce MpopecCUOHANBHON NEATENbHOCTH M TOJepkKaHHe HEOOXOTUMOTro YpOBHS (DHU3HUECKOM
MOATOTOBJICHHOCTH.
*OK 09. Ucnoas3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B TPO(PECCHOHAIBHOMN JCATEIHHOCTH.
1.4. Konu4ecTBO 4acoB HA OCBOEHHeE NMPOrpaMMBbl AU CUMILIMHBI:

MaKCUMaJIbHOU y4yeOHOU Harpy3ku oOyuyaromierocs 244 yac,

B TOM YHCJIE:
00s13aTeNIbHOM ayIUTOPHOM yueOHOM Harpy3ku oOyuaromierocs 234 yaca,
CaMOCTOSTEJILHON paboThl 00yJaromerocs 4 yaca,
9K3aMEHa 6 gacos.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JACIUILIMHBI
2.1. O0beM y4eOHON IV CHUNJIAHBI U BUIbI YI1e0HOH padoThI

Bun yueOHol# padoThI

Oovem uacos

MakcumaiibHasi ydeOHasi HATPY3Ka (Bcero) 244
Oo0s13aTesbHAsA ayIuTOPHasi yyeOHAas Harpy3ka (Bcero) 234
B TOM YHCIIE:

MIPAKTHYECKUE 3aHATHS 84
CamocTosiTeqibHAsA padoTa 00yualonierocsi (Bcero) 4

B TOM YHCJIC:

Pacuemno-epagpuueckue pabomol

Hmozcosas ammecmayus 6 popme — sx3amena (2 cemecmp)




2.2. TeMaTH4eCKHH IUIAH U COAEP:KaHHUE Y4eOHOU IMCUUIIIMHBI MATEMATHKA

HaumeHoBaHMe pa3iesioB U
TeM

Conep:xanue y4e0HOro MaTepnaJia, NpaKkTH4YecKue padoThl, caMOCTOsATeIbHAA PadoTa 00y4aromuxcst

O0BbeM yacoB

YpoBennb
OCBOEHUS

1

2

3

4

BBenenne

1. Marematnka B HayKe, TCEXHHUKE, 3SKOHOMUKE, I/IH(I)OpMaHI/IOHHLIX TCXHOJIOTUAX U HpaKTI/I‘IeCKOﬁ
JACATCIIBHOCTH.

2

1

2. llenu u 3amaud MU3ydeHUs] MATEMATHKH B YUPEKICHUSIX HAYaIbHOIO M CPEAHEro mpodecCHOHATBHOTO
00pa3oBaHUs.

Tema 1. PazBuTHne nousTus o
qHCIe

CozepxaHue yueOHOTO MaTepuaa

12

1.1. Ienble u panioOHABEHBIE YHCIIA.

1.2. JlelicTBUTENBHBIC YUCTA.

1.3. lpubnuosicennvie gpiuucnenus. [pubaudicennoe 3Hauenue eaUyUHbL U NOSPEULHOCIU NPUOTUNCEHU.

1.4. Komnnexchwvie uucia.

IpakTryeckas paboraNel. ApudMeTHuecKue ISHCTBUS HAl YUCIAMHU, CPABHEHHE YHCIIOBBIX BRIPAKCHHUI.

ITpaktuueckas padora Ne 2. ITpuOamKeHHbIC 3HAYCHUS BEIMYHMH U TIOTPEITHOCTH BHIYUCICHHH.

NININ (NP

Tema 2. KopHu, cTenenu u
Jorapugmsl

Copneprxanue y4eOHOTo MaTeprana

26

2.1. KopHu HaTypaJbHOH CTENEHH U3 YHCIa U UX CBOMCTBA.

2.2. CTeneHu ¢ paldoHaIbHBIMU TIOKA3aTENISIMU, MX CBOMCTBA

2.3. CremneHu ¢ 1eiCTBUTENLHBIMY ITOKA3aTEISIMH.

2.4. Ceoticmea cmeneni ¢ OelicmeumenbHbiM NOKA3amenem.

2.5. OcHoBHOE norapuMUUECKOe TOXKECTBO.

2.6. JlecsiTuuHbIE W HATYPAJbHBIE JOrapu(pMBbI.

2.7. TlpaBuia aeiicTuii ¢ JorapupmMamu.

2.8. Tlepexon K HOBOMY OCHOBAHHIO.

2.9. ITlpeoOpa3zoBaHKe palMOHAIBHBIX, HPPALMOHAIBHBIX, CTEIEHHBIX, [TOKA3aTeNbHBIX U JOTapH()MUIECKHUX
BBIpa)KCHUH.

14

[paktuueckas padora Ne3 Berunciienue u cpaBHeHHE KOpHEi. BblnonHeHne pacyeToB ¢ paIuKaiaMH.

[pakruueckas padora Ne4 HaxokaeHune 3HaUeHHH CTENEHEl ¢ palMOHaJIbHBIMU ToKa3arensiMu. CpaBHEHHE
crenedeil. [IpeoOpazoBanus BbIpaXeHHUH, COIEPIKATNX CTEICHU.

N

N (N P RPN R ke

[pakruueckas padoraNeS HaxoxneHue 3HaueHus jorapupma Mo MpoU3BOIBHOMY ocHoBaHHIO. [lepexon ot
OITHOTO OCHOBAHHMS K IPYTOMY.

[pakruueckas padora Ne6 Brruncienue v cpaBHEHHE JIOrapi(pMOB, UCTIONB3Ys €ro CBOWCTBA

[IpakTryeckas padora Ne7 HaxoxxaeHue 3HaueHHS KOpHS, CTETIEHH, Jiorapr(mMa, BBITIONHSAS Ipeodpa3oBaHUs
BBIpOKEHUI

Kontponpras pabora Ne2 mo teme «KopHH, CTENEHN U TOTapUPMBD».

N N [N DN

N N[N DN

Tema 3. OcHOBBI
TPUTOHOMETPUH

Conepxanne ya4eOHOTO MaTepraa

3.1. Paguannas mMepa yriia. BpaiaTtenbHoe BIKCHHUE.

3.2. CuHyc, KOCHHYC, TAHI'€HC U KOTAHT'€HC YKCIIA.

3.3. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBA, (POPMYJIIBI IPUBEIICHHSL.

3.4. Cunyc, KOCHHYC U TAaHT€HC CYMMBI U pa3HOCTH JIBYX YTJIOB.

3.5. CuHyc u KOCHHYC TBOWHOTO yria. Popmyibl HOL0BUHHOZ0 Y2ad.

16
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3.6. TIpeoOpa3oBanuss CyMMBI TPUTOHOMETPUYECKUX (PYHKLIMH B NPOHM3BEICHHE W TPOU3BENCHHUS B CYMMY.
Buvipaoicenue mpueonomempuueckux QyHKyull 4yepe3 maueeHc noI0SUHHO20 apeyMeHmd.

3.7. Tlpocreiimye TPUTOHOMETPUIECKUE YPaBHEHHSI.

3.8. Pemrenne TpUrOHOMETPUYECKUX YPaBHEHUH.

3.9. Ilpocreiimue TpUrOHOMETPHYECKHE HEPABEHCTBA.

3.10. ApkcuHyC, apKKOCHHYC, apKTaHI'€HC YHCIIA.

I

HpaKTI/I‘IeCKaH pa60Ta Ne 8 HaXO)KI[eHI/Ie 3HAYCHUA TPUTOHOMETPUICCKUX BI)Ipa)KeHI/Iﬁ Ha OCHOBC OIPCACIICHUSA.

N

HpaKTI/I‘IeCKaH pa60Ta Ne 9 Haxomz[e}me TPUTOHOMCTPHUICCKUX BLIpa)KeHHﬁ, HCIIOJIb3YS 3aBUCUMOCTb MEKIY
HUMHU

N

[pakriueckass padora Ne 10 HaxokaeHue 3HaUYeHHS TPUTOHOMETPUYECKHX BBIPAKEHHH, HCHONB3YS HpPHU
HE00XOIMMOCTH CIIPABOYHBIE MaTepUaIIbl

[Tpaktnueckas padora Nell Pemrenne nmpocteiux TPUTOHOMETPUYECKUX YPaBHEHHIH

IIpakTryeckas pabora Nel2 PemieHue TPUTOHOMETPHUYECKHX YPaBHEHHUH, CBOISIIUXCS K KBAaJPAaTHBIM U
JIMHENHBIM.

[pakriueckas padora Nel3 PemeHue npocTelmx TpPUrOHOMETPHUECKHX HEPABEHCTB.

KonTposbHas padora Ne3 no Teme « OCHOBBI TPUTOHOMETPHI)

NN N (N DN

NN N (N DN

Tema 4. ®yHkuum, ux
CBOliCTBA U rPaQUKH.
CreneHHble,
noka3zareJibHbIe,
JorapupmMuyeckue u
TPUTOHOMETpHUYecKHUe
Gynxuun

Copneprxanue y4eOHOTO MaTeprana

4.1. ®Oyakuuu. O01acTh ONpeneseHUs 1 MHOXKECTBO 3HA4YeHHH; rpaduk (yHKIWH, MOCcTpoeHHe TpadukoB
(yHKIMH, 3aJaHHBIX PA3JIMYHBIMU CIIOCO0AMHU.

4.2. CpoiictBa (yHKIIMM: MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OIPAaHMYEHHOCTb, IEPUOANYHOCTD.
ITpoMeKyTKM BO3pacTaHusi M YObIBaHHMS, HauOOnblIee KM HAWMEHbINEE 3HAYCHHS, TOYKH DKCTPEMyMa.
I'paduyeckas nHTEpHIpETALIUSL.

4.3. Ilpumeps! GYHKIMOHAJIBHBIX 3aBUCHMOCTEH B peasIbHBIX IPOLIECCax U SBJICHHSX.

4.4. Oo6parubie pynkiuu. O6macTh onpeseeHus u 001acTh 3HaUeHui oopaTHol GpyHkimu. ['paduk oOpaTHOI
GbyHKIMN.

4.5. Apudmernueckue onepanuu Haj GpyHkuusiMu. CrioxHas GyHKIUS (KOMITO3UIHS).

4.6. [lonamue o nHenpepvignocmu QhyHKyui.

4.7.06nacmb onpedenenusi u odaacmo 3navenull 0opamuou Qynxyuu. I paghux obpamnoii hynkyuu.

4.8.CreneHHble, TOKa3aTeNbHble, JorapupMudeckue W TpUroHoMmeTpuueckue ¢GyHKimu. OrmnpeaeneHus
(GyHKIMH, X CBOMCTBA U rpaduKu.

4.9. TIpeoOpaszoBanusi rpadukoB. [lapannenbHblil MEPEHOC, CUMMETPUS OTHOCHTENBHO OCeil KOOpAMHAT U
CHUMMETpPHS OTHOCUTENBHO Hadaja KOOPIUHAT, CHMMETPHS OTHOCHTENBHO MPSIMOH Y = X, PaCTSDKEHHUE U CKaTHE
BJIOJIb OCEW KOOpAUHAT

4.10. OGpatHbIe TPUTOHOMETPHUYECKHE (PYHKIIHH.

10
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[Ipaktryeckas padora Nel4 OmpeneneHre OCHOBHBIX CBOMCTB YHCIOBBIX ()YHKIWH, WIIIOCTpAlKsS HX Ha
rpadukax.

[pakrrdeckas padota Nel5 [TocTpoenne rpadhmkoB N3yICHHBIX (QYHKIMN, HIUTFOCTPALNS IO TpauKy CBOMCTBA
9JIEMEHTAPHBIX (DYHKIHHA

[Ipaktrdeckas padora Nel6 IIpeoOpasoBanus rpaduxoB. Mcrmonp3oBanne MOHATHSA QYHKIUU IS OMTUCAHUS U
aHaJIN3a 3aBUCUMOCTEH BEJIMYMH.

[pakrrueckas padora Nel7 Onrcanne ¢ TOMONIbIO GYHKINI pa3IMYHbIX 3aBUCHMOCTEH, MEX/Ty IepEeMEHHBIMHU
B PEAIBHBIX IPOIECCaX M3 CMEXKHBIX TUCHMIUIMH. ['apMonndeckue konebanus. [Ipuknannaele 3apaqn.




Konrponsnas pabora Ne 4 o Teme « DyHKINH, MX CBOWCTBA U TPABUKI».

Tema 5. YpaBHeHus1 u
HepaBeHCTBA

Conepxanne yaeOHOTO MaTepHaa

18

5.1. PaBHOCWJIEHOCTH YpaBHEHHH, HEPABEHCTB, CHCTEM.

5.2. OcHOBHbIE IPUEMBI UX PEIICHUS (Pa3I0KEHHE HA MHOXKUTEITH, BBEICHHUE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA,
rpaduUecKuii METON).

5.3. PaHI/IOHaJ'H:HI:Ie, UppalrvoHaJIbHbIC, I1OKAa3aTCIbHBIC, J'IOFapI/I(bMI/ILIeCKI/Ie U TPUTOHOMCTPUYCCKHC
YpaBHCHUA U CUCTCMBI.

5.4. PauyoHanbpHble, WppalMOHAJbHBIE, MOKA3aTeJbHbIE, JIOTAapUPMHUYECKHE W MPUCOHOMEMPUUECKUEe
HepaBeHcTBa. OCHOBHBIE IPUEMBI UX PEIICHUSI.

5.5. Merox nHTEpBAIIOB.

5.6. M300paxeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHWH YpaBHEHHH M HEPaBEHCTB C JBYMs
NEPEMEHHBIMH U UX CUCTEM.

5.7. TlpumeHeHHe MaTeMaTHUECKUX METOAOB VISl PELICHUs COAEPIKATENbHBIX 3a/1a4 M3 Pa3IMYHbIX 00JacTer
HAayKU ¥ IPakTUKU. MIHTepIipeTalus pe3yapTara, yueT peajbHbIX OrpaHUdeHHil.

[pakriueckas padora Ne 18 PerieHne panroHanbHbIX YpaBHEHUH, CBOMISIIUECS K JIMHEHHBIM U KBaJIPATHBIM, a
TaKXe aHAJIOTMYHbIE HEPAaBEHCTBA M CUCTEMBI.

[MpakTuyeckas padora Ne 19 Pemienne nokasarenbHbIX yYpaBHEHUH, CBOASIINECS K JIMHEHHBIM M KBaJJPaTHBIM,
a TaK)Ke aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI.

[MpakTnyeckast pabora Ne 20 Pemienue norapuMUYecKUX ypaBHEHWH, CBOAANIMECS K JIMHEHHBIM |
KBaJIpATHBIM, a TAK)KE aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI.

I[TpakTryeckas padora Ne 21 Mcnonb3oBanue rpaduueckoro MeToia pelieHus] ypaBHEHHH U HEPaBEHCTB.

[pakrrueckas padora Ne 22 CocraBiieHre U peLlIEHHE YPaBHEHUI U HEPAaBEHCTB, CBA3BIBAIOIINX HEU3BECTHBIE
BEIIMYMHBI B TEKCTOBBIX (B TOM YHCIIe IPHUKJIAIHBIX) 3aa4ax.

N

Tema 6. IIpsimble u
IJIOCKOCTH B MPOCTPAHCTBE

Cozep:xaHue yueOHOro MaTepuaia

20

6.1. B3anmHOe pacmoio)KkeHue ABYX NPSIMBIX B IPOCTPAHCTBE.

6.2. IlapamiensHOCTh MPSIMOW M TIOCKOCTH.

6.3. TlapasnenbHOCTh MIOCKOCTEHH.

6.4. TleprneHIUKYIAPHOCTD NPSMOMN U TUIOCKOCTH.

6.5. [leprenanKySIp ¥ HAKIIOHHAS. Y TOJI MEXAY HPSIMOI U IIOCKOCTHIO.

6.6. JIByrpaHHbIii yroi. Yol Mex/y IIIOCKOCTSIMU.

6.7. TlepnieHIUKYISIPHOCTD IBYX IUIOCKOCTEH.

6.8. 'eomerprueckue nmpeoOpa3oBaHus IPOCTPAHCTBA: MApaUIeIbHBII EPEHOC, CHMMETPHSI OTHOCHTEIBEHO
TUIOCKOCTH.

6.9. [NapamenbHoe MPOSKTUPOBAHUE.

6.10.  Ilrowadb opmoconanbHol npoeKyuu.

6.11.  M300paxceHue NPOCTPAHCTBEHHBIX (HUTYP.

10
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[IpakTryeckas padora Ne 23 AxcroMsl crepeoMeTpuu. M300pakeHue mpoCcTpaHCTBEHHBIX QUTYP.

[IpakTryeckas padora Ne 24 BzauMmHOe pacnonoKeHHe MPSIMBIX B IPOCTPAHCTBE.

[IpakTryeckas padora Ne 25 B3anMHOe pacnonokeHne MmI0CKOCTEH B IPOCTPAHCTBE.

[IpakTryeckas padora Ne 26 BzaumHOe pacmonoKeHne MPsIMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE.

[Tpaktiueckas padora Ne 27 ['eomeTpuueckre npeodpa3oBaHus MPOCTPAHCTRA.

BHeayauTopHas caMocToATeNbHAs padoTa:
1 .BBITIONHEHHE JOMAIITHUX 3aJaHUH 0 TeME 6.

B OOINININININ
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2.cocTaBJIeHHE KOHCIIEKTA U BHINOJIHEHNE IPOBEPOYHOI0 TECTA 0 TeMe «/110uadb opmo2oHanbHOl NPOEKYUU»

3.mp

NUMEpHasA TCMaTHKa BHeay)lPITOpHOﬁ CaMOCTOSTEIbHOMI paGOTLIZ HaImMCaHHue pe(bepaT U BBIIIOJIHCHHUC

IpPE3CHTALNU 110 TEME «Hapanneanoe MPOCKTUPOBAHUCH

Tema 7. KoopanHatsl 1
BEKTOPBI

Conepxanne yaeOHOTO MaTepHaa

20

7.1.

[IpsmoyronbHast (1exkapToBa) CHCTEMa KOOPJIMHAT B IPOCTPAHCTBE.

7.2.

dDOpMyna PaCCTOAHUA MCKIY IBYMS TOYKAMU.

7.3.

YpaBHeHUs CQEPBI, NIOCKOCHU U NPSIMOU.

7.4.

Bekropsl. Monyne Bekropa. PaBeHcTBO BekTOpoB. ClioskeHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.

7.5.

Paznoxxenue BCKTOpaA 110 HAITPAaBJICHUSAM.

7.6.

Yron Mexay IByMs BEKTOpaMH.

7.7.

[Ipoexnyst BekTopa Ha OCh.

7.8.

Koopnunate! Bektopa. CkansipHOe Ipon3BeIeHHE BEKTOPOB.

7.9.

Hcnonp3oBanue KOOpAWHAT WU BEKTOPOB MPH PCIICHUU MATEMATUYCCKUX U MPUKIIAAHBIX 3a1a4.

16

[Tpaktrueckas padora Ne 28 JleiicTBHS HaJl BEKTOPAMHU.

[pakriueckas padora Ne 29 Vcnonp3oBaHue KOOPAMHAT U BEKTOPOB TIPH PELICHHH MaTeMaTHUECKUX U
NPUKJIQJHBIX 337a4. YpaBHeHHs cepsbl.

R I PN N N e L Ll

Tema 8. MHOrOrpaHHUKH U
KpYyTJible Teaa

CopneprxaHue y4eOHOro MaTepraia

24

8.1

Bepunsel, pedpa, TpaHu MHOTOTpaHHUKa. Pazeepmia.

8.2.

Mnuoeozpannvie yenvl. Boinykavie mnozoepannuku. Teopema Diinepa.

8.3.

ITpusma. llpsimas u naxionnasa npusma. llpaBunbHas npusma.

8.4.

[Mapainenenunen. Kyo.

8.5.

IIupamupa. I[IpaBuiibHas nupamMua.

8.6.

YcedueHHas nupamMuaa.

8.7.

Terpasp.

8.8.

CumMmMmerpui B KyOe, B apajuieNienumesie, B Ipu3Me 1 IUpaMuJe.

8.9.

Ceuenns Ky0a, MPU3MBI U TUPAMULBL.

8.10

. IlpencraBieHre o NpaBHIGHBIX MHOTOIPaHHUKAX (TETpasap, Ky0, OKTasap, JOIEeKasdIp M UKOcasp).

8.11. I{unuuap u KoHyC. Y CeUSHHBINH KOHYC.

8.12.

OcHoBaHHe, BbICOTA, OOKOBasi IOBEPXHOCTh, 00pa3yromias, pa3BepTKa.

8.13.

OceBbIe CeUeHUS U CCUYCHUs, ITapaJICJIbHBIC OCHOBAHUIO

8.14.

[ap u cdepa, ux ceueHusl.

8.15.

KacaresnpHast IIIOCKOCTB K cepe.

8.16.

O06BeM 1 ero n3MepeHue.

8.17.

Wurerpanbhas Gpopmyna odbema.

8.18.

Dopmynbl 00beMa Ky0a, IPSIMOYrOJIBHOTO TTapaJuIeNIeNUIe a, IPU3MBL, IMIHHAPA.

8.19.

DopmyIel 00beMa MUpaMHIBI 1 KOHYCa

8.20.

DopMyabl IIIOUIAAM MOBEPXHOCTEN IIMIIMHAPA U KOHYCA.

8.21.

DopmyIel 00beMa ITapa u IIonau chepsl.

8.22.

TTomobwue tern.

8.23.

OTHOEHNsI IUIOMACH MOBEPXHOCTEH U 00bEMOB IMOJOOHBIX TEI.

10

[Tpaktiueckas padora Ne 30 Ilpusma. [Tapamnenenunen. Ky6.

[Tpaktiueckas padbora Ne 31 Iupamuna

N

[Ipaktrueckas padora Ne 32. TToctpoeHne npocTeHmmx ceueHni Ky0a, NpU3MBbl, MTHPaMUJIBL.
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[Ipaktiueckas pabora Ne 33 PemieHue IIaHUMETPUYECKHX M INPOCTEHIINE CTEPEOMETPHUYECKHMX 3a7ad Ha
HaXO0XJICHHE TeOMETPUIECKIX BEJIWYHH (JUINH, YTIIOB).

Ipakrryeckas padora Ne 34 [mwmaap. Konyc. [lap u chepa.

[Ipaktiueckas pabora Ne 35 PemieHue ImIaHUMETPUUYECKHX W MPOCTEHIINX CTEPEOMETPHUYECKHX 3ajJad Ha
HaXO0XJICHHE IUIONIaJIel M Ha HaXOKJeHHe 00bEMOB.

KonrponbHas pabora Ne 5 mo Teme « MHOTOrpaHHHMKH ¥ TeJla BPALICHHS.

NN NN

CamocrosrenbHas pabora:
Beimonaenue rpaguyeckoil paboThl.

BN DN NN

Tema 9. Hauana
MATEMATHYECKOI0 aHAIN3a

Cozepxanue yueOHOTO MaTepuaa

9.1 INocnenosarensHOoCcTH. CrIOCOOBI 3aJaHHS M CBOMCTBA YHCIIOBBIX ITOCIEN0BATEILHOCTEMN.

9.2 Ilonamue o npedene nociedosamenvrhocmu. Cywecmeoganue npeodeia MOHOMOHHOU OSPAHUYEHHOT
noc1e008amenrbHOCU.

9.3 CymMMHUpOBaHHE MOCIIE0BATETLHOCTEH.

9.4 BeckoHE4HO yObIBaIOIasl T€OMETPHUIECKAst IPOTPECCHUS] U €€ CyMMa.

9.5.IToHsTHE O HENIPEPHIBHOCTH (PYHKIIUH.

9.6 IponzBoanas. [ToHsiTHE O TPOU3BOAHON (DYHKIIMH, €€ TEOMETPUIECKHH U (PU3NYECKHIA CMBICIL.

9.7 YpaBHeHHe KacaTeJIbHOU K rpaduKy (YHKIMH.

9.8 TIpou3BoIHBIE CYMMBI, Pa3HOCTH, IPOM3BEACHUS, YACTHOTO.

9.10 IIpon3Bo/iHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUIA.

9.1111puMeHeHre TPOU3BOJHOM K UCCIIEAOBAHNIO QYHKIIMI M TIOCTPOCHUIO I'paHKOB.

9.127Ipou3ssoonvie 06pamuou GyHKyuy U KOMROZUYUU QYHKYUL.

9.13IIpumepbl HCIIONIB30BaHMUS POU3BOAHOM JJIsl HAXOXKASHHS HAMIY4IIero pelieHHs B IPUKJIAIHbIX 3a1a4ax.

9.14 Bropas npou3BoJHasI, €€ TeOMETPUUECKHI U PU3NUIECKHIA CMBICIL.

9.15 [IpumeHeHne NPOU3BOIHOM K UCCIIEOBAaHUIO (DYHKI[MIA U TOCTPOeHHUIO rpadukoB. HaxoxneHue ckopoctu
JUIsl TIpoliecca, 3alaHHoro (opMyIIoit U rpadukom.

16
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[pakrnueckas padora Ne 36 Berunciienne mpor3BOAHBIX AJIEMEHTAPHBIX (YHKIIHA.

N

[pakruueckass pabora Ne 37 Ilpou3BojHas: MeXaHHYECKUH M TEOMETPUYECKHH CMBICI IPOM3BOIHOM.
YpaBHeHHe KacaTelbHOH B 00IIIEM BUJIE.

[pakruueckass padora Ne 38 W3ydeHust cBOWCTB (yHKUMIA W TOCTpOEHUs] IpadUKOB C NPUMEHEHHEM
NIPOU3BOJHOM.

[pakTnueckas pabdora Ne 39 IlpumeHeHne NMpoW3BOZHON I PEIlEHHMsS NPHKIAJHBIX 3a7ad, B TOM 4HCIe
COLIMANIbHO-ODKOHOMHYECKHX M (M3MYECKHX, Ha HanOONbIIMe W HAaWMEHbLIME 3HAYCHHS, Ha HaXOXKICHHE
CKOPOCTH U YCKOPEHHUSL.

Tema 10. MuTerpas u ero
NpUMeHeHHne

Conepxanne yd4eOHOTO MaTepHaa

18

10.1 IlepBoobpa3Hast 1 HHTETPAI.

10.2 [lpuMeHeHHe ONMpEAENICHHOrO HHTETpaia Uil HaXOXICHHS IUIOMANN KPHBOJIMHEHHOHW TparennH.
®opmyna Herorora—JleiiOHmmIA.

10.3 Tlpumepsl pUMeHEHHs] HHTErpasia B PU3MKE U TEOMETPHUH.

14

[N

[N

[Ipaktryeckas pabora Ne 40 Uuterpam m mepBooOpasHas. Teopema Hprorona—IJleitOnnma [IpuMenenne
WHTErpajia K BBIYUCICHHIO (PU3MUECKHX BETMYHH M IUIOIAIeH

Kontponsnas padora Ne 6 mo teme «Hagama MaTemaTtudeckoro aHanmsa. MIHTerpai u ero mpuMeHeHHe».

BHeay,I[I/ITOPHaﬂ CaMOCTOATCIIbHAA pa60Ta: BBIIIOJITHCHUEC JOMaIIHUX 3alIaHI/II71 o Teme 10.

WIN| N |-

Tema 11. KomounaTopuka

ConeprkaHne yueOHOro MaTrepuana

11.1 OcHOBHBIE TOHATHUSI KOMOMHATOPUKH.




11.2 3agaun Ha MOACYET YUCIIAa PA3MELIEHUI, IEPECTAHOBOK, COUETaHU.

11.3 Pemenue 3amad Ha iepeO0Op BapUAHTOB.

11.4®Popmyna 6unoma HeroToHa.

11.5 CBoiicTBa OMHOMHHAIBEHBIX KO(QHUITEHTOB.

11.6 Tpeyronenuk Ilackans

[paktuueckas padora Ne 41 Pemenue npocTelinmux KOMOMHATOPHBIX 3a7[a4 METOIOM repedopa, a Takke C 2
HCIOJIb30BAHUEM M3BECTHBIX (DOPMYIL.
Conepxanue y4eOHOTO MaTepHaa 10

N (PR Rk

12.1Co0bITHE, BEPOSITHOCTH COOBITHS, CIIOKCHUE U YMHOKCHHE BEPOSTHOCTCH.

12.2  Ionsamue o nezasucumocmu coobimuil.

12.3  Jluckpemnas ciyuaiinas éenuyuna, 3aKon ee pacnpeoenenus. Jucuosvle xapakxmepucmuku OUCKPEemHOU
CIYUAUHOU BEIUYUHDL.

Tema 12. Di1eMeHTBI TEOPHH
p 12.4  Ilousmue o 3axone 6OnbUIUX YUCET 8

BEPOSITHOCTEH.
12.5 TlpencraBieHue NaHHBIX (TaOJMIBI, JUATPAMMBI, TpadUKH), TeHepalbHAsi COBOKYNHOCMb, 6blOOPKA,

cpednee apugmemuueckoe, MeOUana.

12.6 IHonamue o 3a0auax mamemamuyeckol CmamucmuKuy.

12.7 Pewenue npaxmuueckux 3a0ay ¢ RPUMEHEHUEM 8ePOSIMHOCIHBIX MenMO0008.

[MpakTnyeckas pabora Ne 42 Ananu3 mHGOpPMALMKM CTATHCTHYECKOTO XapakTepa, MPEACTABICHHBIX B BUJE 2
JarpamM, rpapuKoB

N (NN N (NN

MakcuMmajibHasi yueOHasi Harpy3Ka (Bcero) 244
Oosi3aTesbHAsI ayTUTOPHAsI yueOHasi HAarpy3Ka (Bcero) 234
W3 HuX npakTu4ecKnXx 3aHATHI 84

BHeaynuTopHasi caMocTosiTeIbHasi padoTa 4

JK3amMeH 6

B paznene nporpammer «Conepxkanue yaeOHON AUCIUTUTHHEBD) KypCHBOM BBIIETIEH MaTeprai, KOTOPBINA MPH U3YIEHUN MaTEMaTHKH KOHTPOJIO HE MOJIEKHUT.

JU1st XapaKTepUCTHKH YPOBHS OCBOCHHUS Y4eOHOTr0 MaTepHaa HCIOIB3YIOTCS Cleyomue 0003HaueH s
1. — o3HaKOMHUTENbHEIH (y3HaBaHHE paHee N3ydEeHHBIX 00BEKTOB, CBOMCTB);
2. — penpoayKTHBHBIN (BBITTOTHEHHE JAESTEIBHOCTH 10 00pa3ily, WHCTPYKIIMH WIH IO PYKOBOJCTBOM)
3. — IPOIYKTHBHBIN (TUTAHUPOBAHUE M CAMOCTOSITEIEHOE BHIIIOIHEHUE JISATEIbHOCTH, PEIICHNE MTPOOJIEMHBIX 33/1a4)




3. YCJIOBUS PEAJIM3ZALIUUA ITPOT'PAMMBI IUCLHHUTIJINHBI

3.1. TpeGoBaHuUsl K MAaTePHAJIbHO-TEXHUYECKOMY 00ecredeHuI0

Jliis peanu3anuu mporpaMMbl TUCIUTUTMHEI IMEETCsl YUeOHBINH KaOMHET MaTeMAaTHKH.

O6opynoBanue yueOHOTo KabuHeTa:

- MOCAI0YHBIE MECTA M0 KOJUYECTBY O0yJIAFOIIUXCS;

- pabodee MeCTO MPEero1aBaTes;

- KOMIUIEKT y4eOHO-HArSAHBIX TOCO0Onit «Maremarnkay.

Texnuueckue cpeacTBa 00ydeHUsI:

- KOMITHIOTEP C JIMIIEH3UOHHBIM IIPOTPaMMHBIM 00€CIICUCHHUEM;

- MYJIbTUMETUATIPOCKTOP;

- IPUHTEP, CKaHEP, KOIep.

3.2. UndopmannonHoe odecnedeHue 00yueHust

[lepeueHp peKOMEHTyeMbIX yueOHbIX U31aHuil, IHTepHeT-pecypcoB, JOMOJHUTEIBHOMN TUTEpaTyphl

OCHOBHBbIE HICTOYHHKH

1. bammako M.U. MaTtematuka. Y4eOHUK I yUPEKACHUN HAYAIBHOTO U CPETHETO Mpo(HecCHOHATBLHOTO
obpazoBanus/- M.: U3naTensckuii neHTp «Akagemus», 2013. — 256¢.

2. BammvakoB M.U. Maremaruka. 3ajaqHuK: y4e0. TocoOue I CTy/. YIPEKJACHUN cpell. pod.
OopazoBanust/. — M.: U3natensckuii meHTp «Akaaemusy», 2014,

JlonoTHUTEIbHbIE UCTOYHUKH:

1. Aranacsn JI.C., byrycos B.®., Kagommes C.b. u np. ['eomerpus (6a30Bb1it 11 ipodunbHBI ypoBHH) 10
—11. - M., 2008.

2. Ammmos UI.A. u np. AnreOpa n Havgana ananusa 10 (11) k1. — M., 2012.

3. Texmenkwii 1./]. Maremaruka (yaeOHuk). — M., 2008.

4. Komsarun FO.M., TkaueBa M.B, ®enepora H.E. u np. Maremaruka: anreOpa u Hadajia MaTEMaTHIECKOTO
aHanu3a. Anrebpa ¥ Havajga MaTeMaTUYeCcKoro aHaiu3a (0a30BbIi U yriyOneHHbIH ypoBHHU). 10 Kimacc /
nox pen. A.b. X Kmwxuenko. — M: OO0 «M3natensctBo OHUKCY, 2014,

5. Komsarun F0.M., Tkauera M.B., ®eaeposa H.E. u np. Maremaruka: anrebpa u Hayajia MaTEMaTHIECKOTO
aHanu3a. Anrebpa U Havajga MaTeMaTUYeCKOro aHaiu3a (0a30BbIi U yriyOneHHbI ypoBHH). 11 Kimace /
nox pen. A.b. X Kmwxuenko. — M., OO0 «M13garenbctBo OHMKCeY»,2014

HNHTepHeT - pecypcehl:

1. Komekuusi KHUT, BUAEO-JIEKLIUN, TOJ00pKa 3aHUMATEIbHBIX MaTeMaTu4ecknuX (akToB, pa3IUvHbIE 110

YPOBHIO M TeMAaTUKE 3a/1a4l, UICTOPUU U3 KU3HH MateMaTukoB. MHdopmanus 06 onuMnuagax, HayqyHbIX

HIKOJIaX 10 MareMaTuke. Memuareka — Pexxum poctyma:  http://www.math.ru;

2. COOpHHMK MaTepHaJIOB MO U3YYEHUIO MATEMAaTUKH, aJIreOpbl U T€OMETPUH B CPEeIHEH IIKOJIE: 3a/1a4H, UT'PbI,

Ta3JIbl, TPEHUPOBOYHBIE YIIPaKHEHU. MeToAuuecKue peKoMeH Al JUTs IIpernoaBaTesiel, IIaHbl YPOKOB,

KOHTpOJIbHBIE paboThI 1 mp. — Pexxum mocrtymna http://cte.jhu.edu/techacademy/web/2000/heal/mathsites.htm;

3. COOopHUK NeKIui. DIeKTpOHHbIE YueOHUKHU U perieOnukn. KpaTkuii TeopeTrnueckuil 0030p TUCIUIIIAHEI

— Pexxum nocryna:  http://www.mathelp.spb.ru;

4. MaremaTvKa U MaTeMaTUKU, MaTeMaTuka B )ku3Hu. Cityuan u Ouorpaduu, Kypbe3bl U OTKPBITUS - Pexxum

nocryna: http://mathc.chat.ru/;

5. Marematuka B mupe: 0030p. Mcropust matematuku. [lepconanuu: nzBectapie MaTeMaTuku. CIOBapbh TEPMHHOB —

Pexxum nocryna: http://www-groups.dcs.st-andrews.ac.uk/~history/Indexes/HistoryTopics.html;

6. Bextopsl B ctepeomerpun. OThICKaHKE YTIIOB U MIPOEKIINA, TIIOIIA/ei ceueHnii u 00beMoB Tell. [Ipumepsr

u 3a/1a4un TUIs CaMOCTOSITENILHOTO pelieHus — Pexum JocTyna:

http://kvant.mccme.ru/1978/01/skalyarnoe_umnozhenie_vektorov.htm;

7. Onpenenenus U UCTOpUYECKHe CcrpaBku. Teopema Dilepa - UCTOPHS U T0Ka3aTeIbCTBO. [11aTOHOBBI 1

ApxumenoBsl Tena. buorpaduyeckue crpaBku o Ilmatone, Apxumene, EBkmmme u Apyrux y4yeHBIX,

MMEIOIIUX OTHOIIICHUE K 3asIBJICHHON TeMe. MHOTOrpaHHUKH B UCKYCCTBE U apXUTEKType — Pexxum gocryma:

http://www.tmn.fio.ru/works/26x/304/;

8. MHdpopManmoHHO-TOUCKOBAsI CUCTEMa [0 MaTeMaTHUKe MO pa3feliaM: MJIaHUMETPHUS U CTePeOMEeTpUs —

Pexxum nmocryma:  http://zadachi.mccme.ru/easy/;

9. Poccuiickuii oOpa3zoBarenbHbIil mopta — Pesxxum nocryma: 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. ®enepanbHbIi HEHTP HHPOPMALTMOHHO-00pa30BATEIbHBIX PECYPCOB. [ DIEKTPOHHBIH pecypc]: YueOHo-
METOAnYecKue MaTepuaibl. — Pexxum nocryma: www.fcior.edu.ru;
11. MunucrepcTBo oOpazoBanus Poccuiickoii denepanun. - Pexxum pocryna: http://www.ed.gov.ru;
12 Hanmonanpueii  moptan "Poccuiickuii  oOmieoOpa3oBarenbHbId  MOpTaim». - Pexxum gocryma:
http://www.school.edu.ru;
13. EcrecTBeHHOHAY4HBII 00pa3oBaTeNbHbIN MopTal. - Pexxum poctyna: http://en.edu.ru;
14. Cneumanu3upoBanubiii noptai «MHMOpMaMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUN B 00Pa30BaHUMY.
- Pexxum nocryma: http://www.ict.edu.ru;
3. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

KoHTpots 1 011eHKa Pe3ylIbTaTOB OCBOCHHSI YU€OHOM TUCIMITIIMHBI OCYIIECTBIISIOTCS
MIPETo/1aBaTeIeM B MPOIECCE MPOBEACHUS MPAKTHYECKUX 3aHATHIA, TECTUPOBAHUS, @ TAK)KE BBHITIOTHEHUS
00y4aroUIMMUCS] BHEAYTUTOPHOM CaMOCTOSITEIbHON pabOThI

Kon Pesynbrar [Tokazatenu oeHKH D opMBI U METOIBI KOHTPOJIS
H OIleHKH Pe3yJIbTaToB
o0yueHnust

Tlo 3asepuenuu oceoenus yuebHOU OUCYUNIUHBL 0OOYUATOWUTICSL OOJIHCEH YMEMb:

Y 1.1 | BrameTb  METOAAMHU | -HAXOJWUT OIIMOKU B MPEOOPA30BAHUAX W BBIYHMCICHUAX | DKCIEpTHAS OIICHKA
JIOKa3aTebCTB U | (OTHOCHTCS KO BCEM ITYHKTaM IIPOrPaMMBbl); BBITIOJTHCHHS MPAKTUICCKUX
aAJIrOpUTMOB -HaxXoauT HpI/I6J'II/I)KeHHBIe 3HA4YCHUA BCIIMYUH n pa60T, KOHTPOJIbHBIX pa60T,
peleHus; MIOTPEIIHOCTH BBIUUCIICHUHN (abconroTHas U | DK3aMEHa, HampaBlieHHblE Ha

OTHOCHTeﬂbHaﬂ); OLIeHKy MPaKTHICCKUX
- CpaBHUBACT YUCJIOBBLIC BBIPAKCHUA HaBBbIKOB.

- BBITIOJIHACT apI/I(bMeTI/I‘-IeCKI/Ie ﬂeﬁCTBHﬂ HaJ 4YucCiiaMu,
coueTasd YCTHbIC U TMCbMCHHBIC IIPHUEMBI;

- BBIYUCIIACT U CPABHUBACT KOPHU, BBITIOJIHASA IMTPUKUIKHU
3HAYCHUA KOpHA HpeO6paBOBbIBaeT YHUCJIOBBIC H
OYKBEHHBIC BBIPa)KEHHUE, COEPIKAIUE PAIUKAIIbI;

- BBIOJHSET pacyeThl IO (OopMyTaM, COAEpPIKAIIUM
paJMKalIbl, OCYLIECTBISSL HEOOXOIUMBIE IOACTAHOBKH H
npeoOpa3oBaHUs;

- OompenenseT  PaBHOCHIBHOCTb  BBIPAXKEHUH ¢
panuKanamu;

- HaxOOWT 3HAYEHUS CTCNEHH, UCIONb3Yys IpU
HEOOXOANMOCTH MHCTPYMEHTAJIbHBIE CPE/ICTBA;

- 3alUChIBaeT KOPEHb B N-Oif CTENEHU B BHUJE CTEICHU C
JpOOHBIM HOKa3aTeJIeM U Hao00poT;

- BBIYUCISIET CTEMNEHH C PALOHAIbHBIM IOKa3aTeleM,
BBINONHAS TPUKUAKMA 3HA4YCHHsS CTENEHH, CPaBHUBATH
CTEIEHU;

- BBINIOJIHSIET NPeoOpa3oBaHUE YUCIOBBIX M OYKBEHHBIX
BBIPa)KCHUH, COAEPIKAILMX CTEIIEHH, IPUMEHSS CBOWCTBA;
- BBINOJNHACT NPeoOpPa30BaHMA BBIPAKECHHUH, HMPUMEHSI
(opmMynBI, CBS3aHHBIE CO CBOWCTBAMH CTCIICHEH,
JIOTapu(MOB;

- TNPUMEHSAET MAaTEeMAaTHYECKUE METOIBl Ul peIleHUs
COZIEpIKATENbHBIX 33/1a4 U3 Pa3IMYHbIX 00IacTeil HayKu U
MIPAaKTHKKW, WHTEPIPETUPOBATH PE3YNbTaThl C YYETOM
peanbHBIX OrpaHUYEHUN;

- pemaeT 3ajayd Ha CBS3b IEPBOOOpa3HON H ee
TIPOU3BOJHOI;

- BBIYHCISIET TIEPBOOOPA3HYIO IS TAHHOW () YHKIIHM;

- pemlaerT 3ajayd Ha CBS3b INEPBOOOpasHOW U ee
TIPOU3BOJHOM;



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

V1.2

NPUMCHATD,
IpOBOAUTH
JOKa3aTCIbHBIC
pacCyxaceHus B XOAC
PpCUICHUA 3a1a4;

- pelIaeT MpUKIaJHbIe 331a41 Ha CJIOKHBIE ITPOLIEHTHI;
- ompenensieT  00lacTh  JIONMYCTHUMBIX — 3HAYECHUH
J0rapu(pMHYECKOTO BBIPAYKEHUS;

- TIPUMEHSIET npu BBIYHMCIIEHUN 3HaYEHHA
TPUTOHOMETPUUYECKOTO BBIPDAKEHUSI U €r0 YIPOIICHHS
OCHOBHbIE  (OPMYJBI  TPUTOHOMETPUH:  (HOPMYIIBI
CIIO)KEHUs,  yABOGHHUS,  NpeoOpa3oBaHHs  CYMMBI
TPUTOHOMETPUUYECKHX (DYHKIUIA B TpOU3BEACHHE WU
MIPOU3BEACHHS B CYMMY;

- pemaer 3ajaydl Ha TpPUMEHEHHE (OPMYIIBI CyMMBI
0eCKOHEYHO yObIBaoIIel reOMEeTPUIECKOH IPOTrPEeCcCHH;
- COCTaBJIsIET YpaBHEHUsI KacaTellbHOM B 00ILEM BUJIE;

- TpPUMEHSET MPOM3BOAHYIO [UIS pPEIIeHUs 3ajad Ha
HaxOXJIeHWe HauOOJIbIIIEro, HAMMEHBIIET0 3HAYESHUSI U Ha
HaXOXK/ICHHUE DKCTPEMYMa;

DKcnepTHas OIIEHKA
BBITIOJTHEHUSI MPaKTUUYECKUX
paboT, KOHTPOIBHEIX paldoT,
9K3aM€Ha, HalpaBJieHHbIE Ha
OLIEHKY MIPaKTUYECKUX
HAaBBIKOB.

Y13

BJIAJIETh
CTaHJapTHBIMU
[IpUEMaMU pELICHUs
paLMOHAIbHBIX u
UppaLUOHAJIbHbIX,
IIOKA3aTENIbHBIX,
CTEIICHHBIX,
TPUTOHOMETPUUYECKU
X  ypaBHEHUH U
HEPABEHCTB, ux
CHUCTEM,;

- pelaeT UuppaloHaIbHbIe YPaBHEHHUS;
- pelaeT noxasaTeabHbIe YPaBHEHHUS;

- pemaet norapupMHUUECKUE YPaBHEHHS;

- M300pakaeT Ha EIUHUYHOM OKPY)KHOCTH 3HAuYeHUs
apKCHHYyca, apKKOCHHYCa, apKTaHTeHCa YUCa;

- NpHUMEHSET NpPU PEIICHUH YpPaBHEHWH OIpeeneHUs
apKCHHYyca, apKKOCHHYCa, apKTaHTeHCca YUCia;

- peuraer o GopMyinaM M TPUTOHOMETPUUECKOMY KPYTy
npocTeiiye TPUTOHOMETPUYECKUE YPaBHEHHUS;

- TpuUMEHAeT OoO0IIue MEeTONIbl pelleHUs ypaBHEHH
(mpuBeneHne K JUHEHHOMY, KBaJpaTHOMY, METOA
pa3’IoKeHUs] Ha MHOXHTENH, 3aMEHBI IIEPEMEHHOI) Npu
pELIEHUN TPUTOHOMETPUYECKUX YPABHEHU;
- OTMEYaeT Ha Kpyre peIIeHHs
TPUTOHOMETPUUECKUX HEPABEHCTB;

- pelaeT noka3arenbHbIe 1 JIorapupMUUECKie ypaBHEHHS
Y HEpaBEHCTBA M0 U3BECTHBIM aJITOPUTMAM;

- TIpUMEHseT CBOWCTBA (yHKUMH Ui CpaBHEHHs
3HAYEHUH TPUTOHOMETPUYECKHX (QYHKIHMA, peLIeHHs
TPUTOHOMETPUUECKUX YPaBHEHUIH;

NIPOCTENINX

;
- pelaeT ypaBHEHHS C IPUMEHEHHEM BCEX IPHEMOB
(pasnokeHUsT Ha  MHOXHTENH, BBEICHUS  HOBBIX
HEN3BECTHBIX, OJICTAHOBKH, Ipaduueckoro MeToaa);

- pemraeT CHCTEMbl ypaBHEHHH C IIpUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB

- pemiaeT HEpaBeHCTBA M CHCTEMbI
MPUMEHEHHEM Pa3INYHbIX CIIOCOOOB;

- pemraer pauMoHaNbHEIE, HppalyoOHANIBHEIE,
MOKa3aTeNbHble U TPUTOHOMETPUYECKUE YpaBHEHHS H
CHCTEMBI,

HEPaBEHCTB C

DKcnepTHas OIIEHKA
BBITIOJTHEHUSI MPaKTUYECKUX
paboT, KOHTPOJBHBIX PadoT,
9K3aMeHa, HamnpaBlieHHbIE Ha
OLICHKY MPaKTUYECKUX
HaBBIKOB.

V14

HCTION30BaTh
TOTOBBIE
KOMITBIOTEPHBIE
MpOrpaMMBbl, B TOM
qyucie IS TIOMCKa
MyTH  pEUICHUs W
WIITIOCTPAIAN
pelieHus ypaBHEHUI
1 HEPAaBEHCTB,;

- pemiaeT W WILTIOCTPUPYET pEIIEHHe YpaBHEHHH U
HEPABEHCTB HCIIONB3YS KOMIIBIOTEPHBIE IPOTPAMMBI
(pemaxrop dopmyin, Kommac, 1C,Excel)

BeinonHenne  BHEayAUTOPHOM
CaMOCTOSITENTFHON paboTHI

DKcrepTHas OIIeHKa
BBINIOTHEHHS MPaKTHYECKUX
pabor, KOHTPOIBHBIX paloT,

9K3aMEHa, HaIpaBlICHHBIC Ha
OLICHKY MPaKTHYECKNX
HaBBIKOB.




V15

BJIAJIETH YMEHUEM
XapaKTepU30BaTh
ToBeJIcHNEe ()yHKITUH;

- ompenenaTh Mo Qopmyne npocreimeld 3aBHCUMOCTH,
BHJ ce TpadiKa;

- BBIpakaer mo (opmyie
ApYTHe;

- BBIpaxkaer mo (Qopmye
JpyTHE;

- HaxoAWT 00JacTh OompeneNieHus W Oo0JIACTh 3HAYEHHH
GbyHKIMY;

- BBITIOJIHSET MPeo0pa3oBaHus rpapuKoB (hyHKIHIA;

- TIpUMEHSIET CBOICTBa (YHKIWI TIpPH HCCIETO0BAHUH
YpaBHEHHH M PEIIEHHUH 33/1a4 Ha SKCTPEMYM;

- WCHONB3YyeT CBOMcTBA (QYHKIMHA U1 CpaBHEHHS
3HA4YEeHWH CTereHel 1 JorapugpmMoB;

- CTpPOMT TpadUKH CTENEeHHBIX M JIorapu(MHUUECKUX
GbyHKIUH;

- cmpoum epaguku 0OPAMHBIX MPUSOHOMETNPUUECKUX
@yHKYUIl U onpedersime o SPaPuUKaM Ux C8OUCME;

- COCTaBJIsIET YpaBHEHUsI KacaTellbHOM B 00IEM BUJIE;

- mnpumensier i1 guddepeHuupoBanus  GyHKIMNA
npaBwia TUQPEPeHIUPOBAHNS, TAOIHIy MPOU3BOIHBIX
9JIEMEHTAPHBIX (QYHKLUI;

- TPOBOJUT C TMOMOUIBIO TMPOM3BOAHOW HCCIIEOBAHHMS
¢dyHKIMY, 3a1aHHON (OPMYITOii;

- YCTaHABIIMUBAET CBSI3M CBOMCTB (D)YHKIMH U ITPOU3BOTHON
10 UX rpaduKam;

OIHY TEPEeMEHHYIO Yepes3

OIHy TEPEeMEHHYIO Yepes3

DKcnepTHas OIIEHKA
BBITIOJTHEHUSI MPaKTUUYECKUX
paboT, KOHTPOIBHEIX paldoT,

9K3aMeHa,
OIIEHKY
HaBBIKOB.

HaIllpaBJICHHBIC Ha
MPAaKTUYCCKUX

YV 1.6

HCIT0JIB30BAaTh
l'lOJ'Iy‘IeHHbIe 3HAHUA
s ONHCAaHUA U
aHalu3a  pealbHBIX
3aBHCHUMOCTEIH;

- CTPOMT W YuTaeT rpaguku QyHKINI;

- ucciaenyet GyHKIHY;

- cocTaBJIsIeT BUBI (QYHKIIUI IO IAHHOMY YCJIOBHIO;

- pemraer 3ajaud Ha INPUMEHEHWE WHTErpana Iy
BBIYMCIICHHS (PU3NUECKUX BEIUYMH U IUIOIIAIeH;

- ICTIOJIb3YeT NPHOOPETEHHbIE 3HAHUS JJIs HCCIIEAOBAHUS
Y MOZICIIUPYET HECIOKHBIE 3a7a4u;

OICHKA
MPAKTHYECKUX
pabor,
HaMpaBlICHHbIC HA

MPaKTHYECKUX

DKcrepTHas
BBITTOJTHECHU S
paboT, KOHTPOJBHBIX
9K3aMeHa,
OLICHKY
HaBBIKOB.

Y 1.7

BIAJETh OCHOBHBIMH
HOHATHAMH 0
IJIOCKHX u
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢urypax, ux
OCHOBHBIX
CBOICTBaxX

- ONMCBHIBACT PACCTOSHUSA OT TOYKH AO IUIOCKOCTH, OT
OpsIMOH 110 IUIOCKOCTH, MEXKIY IUIOCKOCTSMH, MEXIY
CKPELIMBAIOIIUMHUCS MPAMBIMH, MEXIY NPOU3BOIbHBIMH
(urypamu B poCTPaHCTBE;

- apryMEHTHUpPYeT CBOM CYXKICHHS O
pacnonoKeHNH MPOCTPAHCTBEHHBIX QUTYD;
- ONHCBIBAET M XapakTepu3yeT pas3jIMyHble BUJBI
MHOTOTPaHHUKOB, TIEPEUUCIIIET UX HJIEMEHTHI U CBOHCTBA;
- POBOAUT AOKAa3aTebHBIE PACCY)KICHHUS IPH PEILCHHH
3a1ay;

- IPUMEHSIET TEOPHIO NP PELICHHH 3a1a4 Ha AEHCTBUS ¢
BEKTOPaMH,  HCHONb3yeT  KOOPAMHATHBIA  METOI,
NPUMEHATh  JCHCTBHA BEKTOPOB U  BEIYHCICHHS
BEJINYMH YTJIOB M PACCTOSHUIM;

- IPUMEHSIET TEOPHIO NP PELICHHUH 3aa4 Ha AEHCTBUS C
BEKTOPaMH;

- MPUMEHSET TEOPHIO Ul OOOCHOBAHUS INOCTPOCHHH H
BEIYHCIICHUM;

B3aNMMHOM

DKcrepTHas
BBITIOJTHEHHS HPaKTUYECKUX
paboT, KOHTPONBHBIX pPadoT,
9K3aME€HA, HalpaBlIeHHbIE Ha
OLICHKY MPaKTUYECKUX
HaBbIKOB.

OIICHKa

Y 1.8

pacno3HaBaThb
reoMeTpUYIEeCKUe
(uTypHI Ha UepTEKaX,
MOJEIISX u B
peanrsHOM MHDE;

- pacmo3HaeT Ha YepTeKaxX M MOJAENAX Pa3INYHBIX
ClydaeB  B3aUMHOTO  DPACHONOXKECHHS  TPSIMBIX M|
IUTOCKOCTEH, apTryMEHTHPYET CBOH CYXKJICHHS;

DKcIIepTHas OIleHKa
BBITIOJTHEHHS! TPAKTHICCKHX
paboT, KOHTPOIBHBIX PadoT,
9K3aMeHa, HaIlpaBJICHHbIE HA
OLICHKY TIPaKTHYECKIX
HaBBIKOB.




Y 1.9

TIPUMEHSTH
H3y4YEeHHBIE CBOWCTBA
TEOMETPUUECKHUX
¢uryp u dhopmyn s
pemeHus
TEOMETPUUECKHUX
3ajad M 3agad  C
MIPaKTHYECKUM
COZlepyKaHUEM;

- BBINONHSACT MOCTPOCHUS YIJIOB MEXIYy MpPSMBIMHU,
OpsSAMOA W TUIOCKOCThIO, MEXAY IUIOCKOCTSAMH IO
OTKCAHUIO U PACIIO3HACT HX HAa MOJICIISX;

- TpHMEHSeT MpPU3HAKA W CBOWCTBA PACIIONIOKEHHS
NPSAMBIX U IUIOCKOCTEH MPY PEIICHUH 33/1aY;

- peliaeT 3aJayd HAa BBIYMCICHHE T'€OMETPUYCCKHX
BEJIUYHH;

- mpuMeHsieT GOpPMYNIbl M TEOPEMbI UIAHUMETPHH IS
pelieHus 3anay;

- TpHMEHSeT MpPU3HAKA W CBOWCTBA PACIIONOKEHHS
MPSAMBIX U TIOCKOCTEH MPH PEIICHUH 3a/1aY;

- M300pakaeT Ha PUCYHKAX M KOHCTPYHPYET Ha MOJEIIX
MEePICHIUKYIISPBl U HAKIOHHBIE K IUIOCKOCTH, MPSMEIE,
napajuieSbHble TUIOCKOCTH, YIJIBI MEXIy MpSAMOH H
IJIOCKOCTBIO U 00OCHOBBIBAET TIOCTPOCHHUS;

- u300pakaeT Ha YepTEeXKaX M MOJCIAX PACCTOSHHS H
000CHOBBIBAET CBOUX CY)KIICHHS;

- OMpenessieT U BBIYKCIIACT PACCTOSHIE B MPOCTPAHCTBE;
- U300pakaeT MHOTOTPAHHUKH U BBITIOIHSIET MOCTPOCHHSI
Ha U300paKEHUSIX U MOJIEIISIX MHOTOTPaHHHKOB;

- BBIYMCISCT JIMHEHHbIE OJEMEHThI M YIJIOB B
NPOCTPAHCTBEHHBIX ~ KOH(UTypalusx, aprymMeHTupyer
CBOH CYXK/ICHUS;

- CTpPOHMT mHpocTeifime KyOa,
MMApaMUuIbI;

- mpuMeHsieT (aKkThl U CBEJCHHS U3 TNIAHUMETPUH;

- TPUMEHSET CBOMCTBA CUMMETPUU IIPU PELLIEHUU 3aad;
- H306pa)KaeT OCHOBHBIC MHOI'OT'PAaHHUKH W BBITIOJIHACT
PHUCYHKH T10 yCJIOBUSIM 3a/1a4Y;

- pelaeT 3aJauyu Ha MOCTPOEHHE CEUCHUH, BBIYHCIICHHE
JUIMH, PaCCTOSIHMI, yTJIO0B, IJIOLIAEH;

- IIPUMEHSET CBOMCTBAa CUMMETPHH IPH PEIICHUH 3a1ayd
Ha Tena BpaleH!s, KOMOUHALHIO Tel;

- H300pa’kaeT OCHOBHBIE KpYIJIble Tela U BBIIOIHAET
PHUCYHKH I10 YCJIOBHIO 331a4H;

- pelaer 3aJavyd Ha BBIYMCIEHHE IUIOMIAACH IUIOCKHX
¢uryp ¢ mpUMEHEHHEeM COOTBETCTBYIOIIUX (QOpMYN U
(haKkTOB U3 TUIAHUMETPHHU;

- BEIYHCIISIET PACCTOSHUI MEXIly TOUKaMU;

- HAXOZIUT ypaBHEHHUS OKPY)KHOCTH, CepHl, IIIOCKOCTH;

- BBINOJIHSET HOCTPOSHHE IO 3aJaHHBIM KOOpIMHATAM
TOYEK M IIOCKOCTEH, HAXOMUT KOOPAWHATHI TOUYEK;

- pelaeT 3aa4M Ha BHIYUCIICHUE IUIOMIAAeH ITOBEPXHOCTH
MIPOCTPAHCTBEHHBIX Tell;

- pelnaer 3ajayv Ha NpHUMeHEHHE (OPMYI BBIYHCICHHS
00BEMOB;

CCUCHUA MpU3MBbI,

DKcnepTHas OlleHKa
BEITIOJTHECHHS TTPAKTUICCKAX
paboT, KOHTPOJIBHBIX padoT,
9K3aMeHa, HaTIpaBJICHHBIC Ha
OIICHKY MPAaKTHYCCKIX
HABBIKOB.

1.10

BJaJeTh  HABBIKAMHU
HCIIONB30BAHUS
TOTOBBIX
KOMIBIOTEPHBIX
porpaMm
pELICHNH 3a]1aY;

pu

- TPEACTaBIsIeT pEIICHHWEe 3a7ad C HCIOIb30BAHUEM
KOMITBIOTEPHBIX MPOTPAMM

BoinonHenne  BHEayAUTOPHOH
CaMOCTOSITENTEHON paboTHI
DKcrepTHas OIIeHKa
BBINIOTHEHHS MPaKTHYECKUX
pabor, KOHTPOIBHBIX paloT,
9K3aMEHa, HaIpaBICHHBIC Ha
OLICHKY MPaKTHYECKNX
HaBBIKOB.

1.11

HaXOJWTh n
OLICHMBATh
BEPOATHOCTH
HaCTYIUICHUS
COOBITHI B
MIPOCTENIINX
TIPAaKTHYECKUX
CHUTYaIHsX u
OCHOBHBIE

-permaeTr KOMOMHATOPHBIE 3a/la9d METOAOM Iiepebopa u
TI0 TIPaBUITy YMHOXKEHUS;

- pemraeT NpaKTUYECKHE 3ala4d C HCIONB30BAaHUEM
TIOHSTHH M TIPaBUJI KOMOMHATOPHKHY;

- pelaer 3a/1a4u Ha BBIYMCIICHUE BEPOSITHOCTEH COOBITHIA;
- pemaeT NpakTUIECKHe 3aJaui Ha 00pabOTKy YHCIOBBIX
JAHHBIX, BBIYHCIICHNE NX XapaKTePHCTHK;

DKcIepTHast
BBITIOJTHEHHS NPaKTUYECKUX
pabor, KOHTPOIBHBIX paloT,
9K3aMEHA, HalpaBlICHHBIC Ha
OLICHKY MIPAaKTHYECKNX
HaBBIKOB.

OLIEHKA




XapaKTCPUCTUKU
CJ'Iy‘lafIHBIX BCIINYUH

Ilo 3asepuienuu 0ceoeHUA y4eOHOU OUCYUNTIURDL 00YUAIOUUIICA O0TIHCEH 3HAMb:

3.1 TIPE/ACTaBIICHUS 0 | - ompenenseT poidb MaTeMaTHKH B Hayke, TexHWKe, | OmeHka pPE3yIaBTATOB
MaTeMaTHKe KaK | SKOHOMHKE,  HWH(QOPMAIIMOHHBIX  TEXHOJIIOTHUSX W | BBITOJHCHUS KOHTPOJBHBIX
4acTu MHUPOBOH | MPaKTUIECKOH NEeITCTHHOCTH; paboT W TPOBEPOUYHBIX TECTOB
KYIBTYpel M MECTC | - Ha3bIBACT LIENIM M 3aJa4d U3yYCHUS MATCMATHUKU MPH | IO U3y4aeMBIM TEMaM.
MaTeMaTUuKu B | ocBoeHuu npodeccuii CI1O;

COBpEMEHHOM
UBUIIA3AITUH

3.2 CIIOCOOBI  OIMUCAHUA | - MPUBOAUT PUMEPHI (PYHKIIMOHATBHBIX 3aBUCUMOCTEH B | OrieHKa pe3y/IbTaToB
SIBIICHUIA ~ PEajbHOTO | pealIbHBIX MPOIeccaX U3 CMEKHBIX TUCIIUTLINH; BBITIOJTHCHHS KOHTPOJBHBIX
MHupa Ha | - Ha3BIBaCT AJTOPUTM BBIYHCIICHHUS MPOM3BOJHON Ha | pabOT M MPOBEPOYHBIX TECTOB
MaTEMAaTHYCCKOM MpUMeEpPe BBIYUCIICHNS MTHOBEHHON CKOPOCTH U YTJIOBOTO | IO M3Y4aeMbIM TEMaM.

SI3BIKE k03 punmeHTa KacaTeabHOIM;




33

MIpeICTaBIECHUS 0
MaTeMaTHYECKUX
MOHATHAX KakK
BasKHEHIITHX
MaTeMaTHYECKUX
MOJIETISX,
MO3BOJISAIONIUX
OTKCHIBATh U U3Yy4aTh
pa3Hble MpoIecchl U
SIBJICHUS;, IIOHMMATh
BO3MOXKHOCTH
aKCUOMAaTUYECKOT O
MOCTPOCHHUS
MaTEeMaTHYECKUX
TEOPHIA;

- TepeuyuciseT NMPUMEHEHUE KOpHEH U CTeneHed INpH
BBIUHCIIEHUM CPEJHMX, JEJIECHHUHM OTpEe3Ka B «30J0TOM
CEUCHUNY;

- ONHUCHIBACT paJUAaHHBIH METOJ HU3MEpPEHHs YIJIOB
BpAIlIEHUs] U UX CBSA3b C IPaIyCHON Mepol;

- JaeT OIpeAETCHUE MOHATHS NEePEMEHHOW, MPHUBOIUT
TIpUMeEPHI 3aBUCUMOCTEHN MeXy NepEeMEHHbBIMU;

- NPHUBOAUT [OKA3aTEIbHBIE PACCYKAEHUS HEKOTOPBIX
CBOICTB JINHEHHOH 1 KBaJpaTUIHON (yHKIIHH;

- JlaeT ompeleNieHHe TapMOHMYECKMX KojeOaHuil wu
MIPUBOAMUT TIPUMEPHl TaPMOHWYECKHX KOJEOaHWH JIIst
OIMCaHMs IPOLIECCOB B (U3MKE M JPYrHx 00JacTsixX
3HaHUS;

- hopMynUpyeT MeXaHHYECKU I 1 T€OMETPUIECKUH CMBICIT
MIPOU3BOHOM;

- JIaeT MpOCTeHIINe CBeIeHNs O KOPHAX alredpandecKux
YpaBHEHHUH, TOHATHE UCCIIEA0BaHNS yPaBHEHUI U CHCTEM
YpaBHEHHUH;

- ONMHCBIBAET TEOPUIO PABHOCUIIBHOCTH YpaBHEHUIH;

- (opMynupyeT ompeaeneHHs, NMPU3HAKOB U CBOWCTBA
napajuielbHbIX ¥ TNEepPHeHAUKYIAPHBIX  IJIOCKOCTEH,
JBYTPAaHHBIX U JIMHEWHBIX YTJIOB;

- (dopMynHpyer M JIOKa3bIBAaET OCHOBHBIE TEOPEMBI O
paccTosHUsX (TeopeM CYIECTBOBAaHU, CBOWCTRA);

- OMMCBIBAET MPOLIECC MapaUIETBHOTO MIPOSKTUPOBAHUS U
€ro CBOMCTBA;

- opmynupyem meopemvi 0 RAOWAOU OPMOSOHATLHOU
NpoeKyUU MHO20Y20IbHUKA,

- JlaeT OMMCaHME M XaPAKTEPUCTUKY Pa3IMYHbIX BHIOB
MHOIOTPaHHUKOB, UX JIEMEHTHI U CBOMCTBA;

- JaeT XapaKTepUCTHKy M H300paKeHHE CEeUYCHUS,
Pazeepmru MHO202PAHHUKOG;

- nepeuucnisem BHUIbl CHMMETPUM B IPOCTPAHCTBE,
(dopMynupyeT onpenenaeHus 1 CBOUCTB;

- JaeT XapaKTepUCTHKY CHUMMETPHUU Tel BpaLICHUA U
MHOI'OTPaHHUKOB;

- MepevYnciInTe BHABI Tel BpamieHus, GopMymupyer nx
OIpPEACICHUMN U CBOMCTB;

- opMynHpyeT TeopeMy O CeYEeHHH MIapa MIOCKOCTHIO U
IUIOCKOCTH, KacaTeNbHOH K cepe;

-JIa€T XapaKTEPUCTHKY U N300pakaeT Tella BpaIleHUs, UX
pa3BEpPTKH, CEUCHHUS;

- JlaeT OmpeJeNieHHue IUIOMAag U 00beMa, aKCHOMBI U
CBOICTBA,;

- ONKCBHIBACT METOJ BBIYMCIICHUS IUTOLIA TIOBEPXHOCTH
cepsr;

- TepeuynciseT IpaBWia PasIOKEHHS BEKTOPOB B
TPEXMEpPHOM NPOCTPAHCTBE;

- Ha3bpIBaeT NPaBWJIA HAXOXKACHHUSA KOOPAMHAT BEKTOpA B
TIPOCTPAHCTBE;

- ¢opMymupyeT TpaBWIa [EHCTBHA C BEKTOpaMH,
3aJJaHHBIMH KOOPJMHATAMH CKAJISIPHOTO NPOW3BEACHHS
BEKTOPOB, BEKTOPHOT'O YPaBHEHUsI IIPSMOH M TIOCKOCTH;
- TPUBOAMT JOKAa3aTENbCTBO TEOPEM CTEPEOMETPHH O
B3aMMHOM pAcCHOJIOKEHWH TPSIMBIX W TIIOCKOCTEH cC
WCTIONIb30BAHHEM BEKTOPOB;

OneHka pe3yabTaToB
BBINTOJTHEHHS KOHTPOJIBHBIX
paboT M NPOBEPOUHBIX TECTOB,
YCTHBIX OTBETOB I10 H3y4aeMbIM
TEeMaM.

BeimosnaeHne JIOMAIITHAX
3a/IaHUH.
Hammcanue pedepata u

COCTaBIJICHUE NPE3EHTALH.
Breinmonnenne  BHeayaUTOPHOMH
CaMOCTOSITENTLHOM PaOOTHI.




3.4

IpeaACTaBJICHUA 00
OCHOBHBIX ITOHATHAX

MaTEeMaTUYECKOTO
aHam3a u ux
CBOIMCTBAX;

- (hopMmynupyeT TMOHATHE KOPHS N-if CTEleHH, CBOWCTBA
paaMKaJIOB U MMPaBUJIa CPABHEHUS KOPHEI;

- TOHSTHE CTENIEHH C ACHCTBUTEIBHBIM MIOKA3aTEeNIEM;

- JaeT OMpeleNicHHe PaBHOCHIBHOCTH BBIPAXKEHUH C
paauKaiamMu;

- 3aIUChIBaeT KOPEHb N-il CTENeHW B BHIE CTEICHH C
JPOOHBIM MOKA3aTeJIeM U Ha000pOT;

- hopMyIHpYeT CBOWCTBA CTETICHEIH;

- (dopMmynupyeT ompeneneHus TPUTOHOMETPUYECKHX
GyHKUMIA A7 YIJIOB  TIOBOPOTA W OCTPBIX  YIJIOB
MPSMOYTONBHOTO TPEYTONBHHKA;

- TepeyHCIIsAeT OCHOBHBIE ()OPMYNIBI TPUTOHOMETPHH:
(OpMYITBI CIIOKEHUSI, YABOCHHUS, TPEOOPA30BAHUS CYMMBI
TPUTOHOMETPUYECKUX (DYHKIUA B MpPOU3BEAECHHE U
NPOHM3BEACHUS B CYMMY;

- Ha3bIBaeT CBOMCTBA CHMMETPHH TOYEK HA CIHHHYHON
OKPY)KHOCTH;

- ¢dopmynupyer TIOHSITHE
TPUTOHOMETPUYUECKHUX (DYHKIIUHA,

- JlaeT OMpejeficHHue MOHATUS TpaduKa, OmpeneicHHe
NPUHAJISKHOCTH TOYKU rpauKy QYHKIINH;
- hopmynupyet onpeneseHue GpyHKIHNM;

- dopmynaupyer nousmue  06pamuou
omnpeesieHre BU/IA;

- (hopMyITUpyeT MOHSATHE CIIOXKHON (YHKIHY;
- JaeT OIpe/eNieHHe HEeNpPEepPhIBHON NEepPUOIUUYECKON

00paTHBIX

Qynxyuu,

¢byHKIMY;

- (hopMyIIUpyeT CBOWCTB CHHYCA M KOCHHYCA;

- JlaeT OIpEIEICHHE PAa3pbIBHOM INEPUOAUYECKON
¢byHKIMY;

- (hopMynIupyeT CBOWCTBA TaHI'€HCA M KOTAaHT'eHCa;

- JaeT ONpeAeleHHe YHCIOBOW IOCIIENOBATEILHOCTH,
HepedrCIsieT CIIOCcOo0bI ee 3a1aHus;

- JJaeT OMpeAeeH e MperieNna MocIeA0BaTeIbHOCTH;

- Has3piBaeT (hOpMyNbl M NPaBUiIa BBIYUCIEHUS CYMMBI
0ECKOHEYHOr0 YHCIIOBOIO psilia Ha IIPUMEPE BBIYNCICHHS
CyMMBI OECKOHEYHO YOBbIBaloIlel TIeOoMeTpHUYEcKOi
MIPOTPECCHH;

- JaeT ompe/eneHne POU3BOIHON;

- epevucisieT npaBuia AupGepeHpOBaHNS;

- mepeunciier (GopMynbl M3 TaONUIBI MPOU3BOIHBIX
AJIEMEHTAPHBIX (PYHKIUI;

- (opmynmupyeTr Teopembl O CBSI3M CBOMCTB (DYHKLIUH U
TIPOU3BOJHOI;

- JaeT onpeJelieHHe HHTerpalla H IIepBOoOOPa3HOI

- TepeYucysieT TMpaBuiia BEYHUCICHHS MEePBOOOpPa3HON H
TeopeMbl Hetorona—1JleitOnuma;

- IPOU3BOJUT 3aITUCh PELIEHUS CTAHIAPTHBIX YPaBHEHHH,
NPUEMOB peoOpa3oBaHUs YpaBHEHUH Ul CBEACHHS K
CTaHJAPTHOMY ypaBHEHHIO;

- TepeYrcIsieT OCHOBHBIE TPHEMBI PEICHUS CHUCTEM C
OOIMMH  BONPOCAMH  PEIUCHHS  HEPaBEHCTB |
WCTIONB30BaHUE CBOMCTB M TpadUKOB (QYHKIUH TpH
pELICHUH HEPABEHCTB;

OneHka pe3yabTaToB
BBINTOJTHEHHS KOHTPOJIBHBIX
paboT M TPOBEPOUYHBIX TECTOB
0 U3y9aeMbIM TEMaM.

BeimosnaeHne JIOMAIITHAX
3a/1aHui
Hammcanue pedepata u

COCTaBIJICHUE NPE3CHTALHH.
Boinmonnenne  BHeayaUTOPHOM
CaMOCTOSITENTLHOM PaOOTHI.




3.5 IpeCTaBIeHUs 0 | -TIepedncIsieT npaBuiia KOMOMHATOPUKHY; Bemonnenne JIOMAITHAX
Tporeccax W | - Jaer ompeneleHne KOMOWHATOPHWKH: pa3MENICHUsIMH, | 3aJaHui
SIBIICHUSIX, MMEIOINX | COUYETaHWSIMM, IepecTaHOBKaMu H ¢opmynsl s ux | MccmenoBarensckast — paborta.
BEPOSATHOCTHBIN BBIYUCIICHHS; BemonHeHne  mpoBepOYHOro
XapaxTep, - ¢opmynupoBka OuHOMa HBIOTOHa W TpEyrompHHWKAa | TECTa, YCTHBIX OTBETOB.
CTaTUCTUYECKUX ITackans; Hanucanue pedepata 51
3aKOHOMEPHOCTSIX B | -  (OPMYIMPOBKA  KJIACCHYECKOTO  OMNpENENEHHs | COCTaBJICHHE IPE3CHTALINH.
peasbHOM MHpE, | BEpOSTHOCTH, CBOICTBA BEPOSTHOCTH, TEOPEMBI O CyMMe | BEINoNHeHne BHEayIUTOPHOH
OCHOBHBIX TIOHATHSX | BEPOSITHOCTEH; CaMOCTOSITENTLHOM PaOOTHI.
JJIEMEHTapHOU - IPUBOJIUT TPUMEPHI BEIYHUCIICHNSI BEPOSTHOCTEMH;
TEOpUH BEPOSITHOCTEH | - JaeT TpEINCTAaBICHHE YHCIOBBIX JaHHBIX U HX
XapaKTEePUCTHK;
B npouecce oceoenus yueOnou Oucyuniunvl O00YHAIOWUIICA NOYHUM  603MOICHOCHIL NOGLICUMDL YPOGEHD
cpopmuposannocmu 0OUUX KoMnEemenyuil
OK1 Perraer npodunbHbIe 3a1a4u. DKcnepTHas OlleHKa B Tpoliecce
MoHuMaer [epenocut ycnoBue npoduIIbHBIX 33134 B 3alUTHl MPAKTUYECKUX pPadoT,
CyIHOCTS 4 | MATEMATHYECKYIO MOJIENb. pelIeHNs CHTYallMOHHBIX 3a/1a4.
ComanbHyIO CucreMaTHueCcKy BBINIOJIHSET BHEAYJUTOPHYIO PaboTy. CaMmoolieHKa, HallpaBJIeHHAs Ha
.. | Brmazmeer ycTHBIM cueTom. CaMOCTOSITENTbHYIO OLIEHKY
3HAYUMOCTh  CBOEH Z
Gysymmeii npodeccu, Beigensier mpumepsl, kacatomuecs: Ipo(hecCHOHANBHBIX | CTYJIEHTOM pe3yJIbTaToOB CBOEH
o | 3a1a4, OOBSICHSAET HAOJI01aEMOE SIBJICHUE B COUETAHUH C | AESTEIHHOCTH.
MPOsABJIATH K HEHU
o o HpOd)eCCI/IOHaJ'IBHLIMI/I 3HaHUSIMHU, MpUMCEHICT
YCTOUYMBBIN UHTEPEC. o o
TNOJTYYEHHBIC 3HAHUS B J'IIO6OI/I CUTyaluu, CBSA3aHHOU C
npodecCHOHATBHBIMY 33aa9aMU
OK2 IIpunexHo BeAeT 3alIMCH B TETPAIU. KauecTBenHoe BBITIOJIHEHHE
OpFaHI/BOBbIBaeT CucreMaTH4YeCKU IOCCIACT 3aHATHSA, UCIIOJIB3YET MPaKTHICCKUX pa60T u
COOCTBEHHYIO o01IIe IPUEMBbI TIPU PELICHUH TEX WM UHBIX 3a/1a4 BHEAYJIUTOPHOMU
JIEATENBHOCTD, BrInonHseT Bce BUIBI paboT, NpeiaraeMbix CaMOCTOSITENTLHOM PaOOThI
BBIOMpATh  THUIOBBIC | TPENOAaBaTeNeM
Meromsl M crnocoObl | OOOCHOBBIBaeT BBIOOpPAa BHAA, METOIOB M IIPUEMOB
BBITTOJTHEHUS paboTeI
npodecCHOHATBHBIX OOGOCHOBBIBaeT BBHIOOP M ONTUMAJBHOCTH  COCTaBa
3aJa4, OLEHUBATh MX | UCTOYHHMKOB, HEOOXOOUMBIX JUISl PEIICHUS OCTABICHHOM
3¢ PEeKTUBHOCTH u | 3amaun
Ka4ecTBO. PamyonaneHOe pacnpenenser BpeMs Ha BCE OITallbl
peLICHHs 3aJaUH
OK3 IIpuHUMaeT Pemaer 3amaum pasnuuHbIMH criocobamu. BriOupaer | BzamMoolieHka, HampaBieHHas
pelLeHus B | PallMOHANIBHBIN CIOCO0 pelleHus 3agad, OOOCHOBBIBas | Ha B3aUMHYIO OLICHKY
CTaH/apTHBIX U | cBOM BBIOOD. UHIUBHUIYaIbHbBIX U TPYNIIOBBIX
HECTaHIAPTHBIX PE3yJIbTATOB YIACTHUKOB.
CUTYyaIlUX M HEcCeT 3a
HHUX
OTBETCTBEHHOCTb.
OK4 [Tnanupyer nH(MOPMALMOHHBIA TTOUCK DKCIepTHOE  HAONOJeHHE U
OcymectBiser nouck | [Tornck i oTO0p HE0OX0AUMON HH(POPMAIMHY B PA3THYHBIX | OICHKA eI TETFHOCTH
u WCTIONB30BAaHNUE | UCTOYHHKAX. obydatommerocs B Iporecce
nHpopmanuy, HW3Bnexaer nepBHYHYIO HH(OPMALIHIO BBINIOJTHEHHSI CaMOCTOSITEIIbHOM
HE00XO0IUMOH st | OcylecTBIsIeT MEPBUYHYI0 00paboTKy nH(popMarmu. paboTHl W JOMAITHUX 3aTaHUN.
3¢ GeKTUBHOTO XpaHUT ® CcUCTeMaTu3upyer, mpoBoguT aHauu3 | OneHka BBINTOJTHEHUS
BBINOJTHEHUS nHpOpMAIMK JUIA  UCIONB30BAaHHA NP PpEIICHWH | BHEAYAUTOPHOM
npoeccoHanbHBIX MIOCTABIICHHBIX 3a7a4. CaMOCTOSITEIILHOM paboTHI
3a1ad, OpuenTtupyeTcs B MHPOPMAIIMOHHBIX IIOTOKaX, BEIACISIET | BBHIIIOTHEHHUE KOHTPOIBHBIX
MPOPECCHOHATBFHOTO | TIaBHOE U HEOOXOAMMOE. pabor, HamWcaHWe W 3alIuTa
u mmgHocTHOTO | CriocoOeH CpaBHUTH u KkimaccuuIupoBath | pedepaToB € HUCIIONB30BAHUE
pa3BUTHA. WHPOPMATIHIO. W31aHul NEPUOINYECKOI
nevyatu u MHTepHeT-pecypcoB
OKS Vcronbsyer Cotpynaugaer B TpyIIe. BrictpanBaer | DkcmiepTHOEe HAOMIOAEHUE U
HH(OPMALIHOHHO- B3aMMOOTHOIICHHUS C OKPYKAIOIMMH. ¥ MEET BBICIYIIATh | OILEHKA JIEATEHOCTH
KOMM YHUKAIHOHHBIC cobecemHnka, BbIpabOTaTh COOCTBEHHOE MHEHHE, | oOyJaromerocss B npotecce
Mpe3eHTOoBaTh  ceOs, 3aJaBaTh  BONPOCH, BECTH | OCBOCHHMS y4eOHOH
TEXHOJIOTUHI B
. JHCKYCCHIO JIICIUTIINHBI, BBITTOTHEHHS
npoeccuoHaNbHOM .
eSTELHOCTHL Brnaneer HaBbIkaMu paboThI C Pa3IMYHBIMH I'a/DKETaMH. | CAMOCTOSITENBHOW — pabOThHI u
[epenaer nHpOpPMALIHIO CKATO, ITOITHO, BEIOOPOYHO JIOMAITHAX 3aJJaHUH.




DKcnepTHast OlleHKa B MPoLecce
3alUTHl MPAKTHYECKUX PadoT,
PELICHHS CUTYAIMOHHBIX 3a/1a4.
Meron 00001IeH s
HE3aBHCHUMBIX XapaKTEPUCTHK —
HAMpaBJieH Ha OIEHKY JaHHbBIX,
MOJYYEHHBIX B  pe3yibTare
HaOJIIOIEHNS 3a IEATENBHOCTBIO
CTY/IEHTA Ha 3aHITHIX

OKe6 Ymeer paborath B mape, B rpymie. Bmageer stukoi | Pabora mpoekTHeIX Tpynm —
B3aMMOOTHOIIIEHNH. Pacrnpesenser ponu B KOJUIEKTHBE. | HalpaBjeHa Ha OLEHKY OOIINX
Braneer pa3nmuuHBIME CONMATBHBIMU POJISIMH, aJIEKBAaTHO | KOMIIETEHIIUH, CBS3aHHBIX C
OLICHUBAET CBOIO POJIb B KOJIJIEKTUBE. HaBBIKaMH yIIpaBJIeHHs paboueit
PaGoraer B TpyNITOH

KOJUIEKTHBE u Meron 0000meHns
KOMaHJe, HE3aBHCHUMBIX XapaKTEPUCTUK —
3¢ PEeKTUBHO HalpaBJieH Ha OIEHKY JaHHbBIX,
o0mmaThCs c MOJYYEHHBIX B pe3ysbTare
KOJIJIeraMH, HaOIOICHNS 32 JIEITENbHOCTBIO
PYKOBOZICTBOM, CTyZIeHTa B Pa3IUUHBIX

HOTpEOUTENSIMHU. CUTYaIHSX.
Commomerpus - HalpaBiieHa Ha
OLIEHKY KOMaH/IHOT'O
B3aUMOACHCTBUA U poiel

YYaCTHHKOB

OK 7 | beper Ha ce0s | BricTymaer ¢ npe3eHTanue. Keiic-meron, HanpaBieHHbII Ha
OTBETCTBEHHOCTh 3a | lIpencraBisger pemeHus 3ajadd, BBIIOJHEHHOW B | OLEHKY CIIOCOOHOCTEIH K
paboty YJICHOB | KOJUICKTHUBE. aHamzy, KOHTPOJIFO u
KOMaH/Ibl Y4acTByeT B KOHKYpPCaxX, BHEKJIACCHBIX MEPOIPHUSTHUSIX. MPUHATHIO PEILICHHH.
(MOOUMHEHHBIX), [lposBisieT OTBETCTBEHHOCTH 3a pabOTy  UIICHOB
pe3ynbTar KOMAaH/Ibl, Pe3yJIbTaT BBIIOJIHEHHUS 3a1aHUH.

BBIIIOTHEHUS
3alaHUM.

OK 8 CaAMOCTOSTCIBHO Ilocemaer 1OMOIHUTENBHBIE 3aHATUS, KOHCYIIBTALUA. CamoorieHKa, HanpaBJIeHHas Ha
onpeienser  sazaun Cucrematuuecku BBITIOJHACT BHEAYAUTOPHYIO pabory. CaMOCTOSITEIIbHYIO OLICHKY

Brnageer Merommkoli caMOCTOSTENLHOW pabOTHI Hall CTYZIEHTOM pe3yabTaToB
npodeccroHaNBEHOrO y
" HOCTHOrG | COBCPIICHCTBOBAHHEM YMEHHH JIeATENbHOCTH

Ocy1iecTBisSeT CaMOOLIEHKY H CAMOKOHTPOJIb 4epe3 KagecTBeHHass  OleHKa  3a
Pa3BHUTHA, 3AHUMACTCH HaOIOZEHUE 32 COOCTBEHHOM JeATEIbHOCTHIO, BBITIOJIHEHHUS ~ BHEAYIUTOPHBIX
caM000pa30BaHUEM,
0COIHARHO Oco3HaHHO CTaBUT LIENH OBJIa/ICHUs PasIHIHBIMH padot
A — acreKTaMu HpO(I)eCCI/IOHaJIBHOI:I AEATENBHOCTH,
HOBBIILICHIE OMPEJIENATE COOTBETCTBYIOMIMIT KOHEYHBIH MPOAYKT,

peanu3anysi IOCTaBIEHHOM LEMH B JeATeIbHOCTH
KBanupuKaImm.

OK 9 | Opuenrupyercs B | YeTkoe BBIMIOIIHEHNE PAOOTHI B yCTAHOBIICHHBIH CPOK. Ananms pe3yJIbTaToB
YCIOBHAX JacToi JIEATEIbHOCTH 3a
CMEHBI TEXHOJIOTHI B ONpeeICHHBIN NIEPUOL,
podeCCHOHATHHON BEBISBIICHUS 30HBI OJIMKANIIIEro
JIEATEITbHOCTH. pa3BUTH CTYACHTA.




