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[HOACHUTEJIbHA A 3AIINCKA

HanpagByaenHocts (mpo¢uiib) NporpamMmmbl

JlononHuTenbHas — 00meoOpa3oBaTesbHas — 00IIepa3BUBaIOIIas  IporpaMmma
«HccnegoBaTenbCcKkue METOAbl NPH YCBOCHUM €CTECTBEHHOHAYYHBIX JIUCLHILIMH
MMEET ECTECTBEHHOHAYYHYIO HAaIPABICHHOCTD.

AKTYaJIbHOCTh MPOrPaAMMBbI  TIPOJIMKTOBAaHA TMOTPEOHOCTHIO  AHKJIABHOTO
CeBepo-3anaiHOro peruoHa B CreUAIMCTaX MPUOPUTETHON 00JIACTH — TPAHCIIOPTHOM
U pBIOOXO3AWCTBEHHOM, UTO AaKTyaJlM3UpPyeT MOTPeOHOCTh B  CIEHUATIBHBIX
WHXEHEPHBIX  Kaapax  (MH)KEHEpax-CyJOBOJIUTENSAX,  HHKEHEpax-MEXaHHKaX,
WHXXEHEpaxX aBTOAOPOKHOTO TPAHCIIOPTa W JIp.) U KOPPEIUpPYeT C OOIIei 3amadeid
ONTHMHU3ALMKA Y4eOHOTO Tpolecca B yCIoBUAX MpodunsHoro nuies. CoBpeMeHHOE
MPOM3BOJCTBO,  KOMIIBIOTEpU3allMsi  OOIIECTBA,  BHEAPEHHE  COBPEMEHHBIX
MHPOPMAIIMOHHBIX TEXHOJIOTUH TpeOYIOT MaTeMaTUYeCcKO TIpaMOTHOCTH. OTO
PEANOJIaraeT ONpeACIEHHBIN CTHIIb MBIIUICHUS] U 3HAHUE MATEMaTUYECKUX METOJIOB
UCCIEeIOBaHMs. BiageHne ucCaenoBaTeaIbCKUMU  METOJIaMHU uMeeT OoJpLIOe
PUKJIATHOE 3HAYEHUE ISl CAMOPA3BUTHUS B €CTECTBEHHOHAYYHBIX TUCIUIIIMHAX.

Marematuueckue METOJbl JaBHO CTalM OCHOBHBIMH CIIOCOOaMHU HCCIIEOBAHUS
B €CTECTBEHHOHAYYHBIX IUCHUIUIMHAX. BO3MOXHOCTH NMPUMEHSITh MaTeMaTHYECKHIl
anmaparT OTKpPBIBa€T HOBBIE TOPU30HTHI PA3BUTUS OOYYaAIOIIErocs B €CTECTBEHHO
Hay4YHOM HAMpaBJICHUH, YTO B COBPEMEHHOM MUPE UHKEHEPHUH SIBISETCSA aKTyaJIbHBIM
U HEOOXOJUMMBIM YCJIOBHEM JUJIi OCBOEHHUS M Pa3BUTHS COBPEMEHHBIX TEXHOJOTHHU.
Takxe MaTemMaTHYeCKOe 00pa30BaHKE BHOCUT CBOM BKJIAJ U B (OPMUPOBAHUE OOIIIECH
KyJIbTYpbl —4elloBeKa. V3ydueHne MaTeMaTUKH CHOCOOCTBYET 3CTETHYECKOMY
BOCIIUTAHUIO YEJOBEKa, IMOHUMAHUIO KpacoTbl MW U3SIIECTBA MaTEMaTUYECKUX
pacCyKJICHUM.

OTIHYUTEJbHOH  O0COOEHHOCTBHI0 JAHHOM  MPOrpaMMmbl  SIBJsSIeTCS
OPUMEHEHUE MOJYJIbHOTO IOCTPOCHUS HW3YYEHHs Teopun U (QOopMyIUpOBaHUE
3aJlaHUi, COJEPKAIINX HOBBIE MPOPECCUOHAIBHBIE TEPMUHBI U TMIOHATUS JJIT MOPCKUX
UHXXEHEpOB. Pa3BuTHE TBOPUYECKOW WM MPHUKIATHOW CTOPOHBI MBIIUJIEHHUS 34 CYET
BKJIFOUEHUS METOJOB NO3HAHWs: MHAYKUMM W JeAyKUHUH, 0OO0OIeHus u
KOHKpETH3allMk, aHajlu3a ¢ CHHTE3a, KiIacCUpUKAIMU U  CHUCTeMaTH3alluH,
a0bCTparupoBaHus U AaHAJIOTHH.

HoBu3Ha 1aHHOM IpOrpamMMBbI B TOM, YTO B HEW PaCLIMPEHHO pacCMaTPUBAIOTCS
TEMbI, COJIEpKAHUE KOTOPHIX CIOCOOCTBYET MHTEIUIEKTYaIbHOMY, TBOPYECKOMY
Pa3BUTHIO 00YYAIOLIUXCS, PACIIUPEHUIO KPYro30pa U MO3BOJIAT YBUJIETh HEOOBIUHBIE
CTOPOHBI MAaTEMAaTUKU U €€ MPUIIOKEHHH, MCIONb30BaTh MaTeMaTHYECKUM ammapar
KaK MCCIJIeI0BATEIbCKUE METObI TPH YCBOCHUU €CTECTBEHHOHAYYHBIX TUCHIUILIUH.

Anpecar NporpaMMbl JlononHuTeNnbHAas oO1reoOpa3zoBarenbHas
oOmepa3BuBarolas mporpaMma TpeaHa3HadeHa ajis JeTedl B Bo3pacte 17-18 iner,
oOydJaronuxcsi B MyHUITUTIATLHOM aBTOHOMHOM 00I11€00pa30BaTEILHOM YUPEKICHUN
ropoja Kanmnaunrpaga KanuHUHTpagckoM MOPCKOM JIMIIEE.

O0beM U CPOK 0CBOEHHSI MIPOrPaMMbI

Cpok O0CBOEHHUS TPOTrpaMMBbI — 9 MecCsIIIEB

Ha nonnoe ocBoeHue nporpamMmsl Tpedyercss 9 mecsies - 68 yacos, 1o 2 yaca B
HEJIEIIO.



®opma 00y4yeHHs — OUHASL.

Oco0eHHOCTH Opranu3anum 00pa3oBaTeIbHOI0 Mpouecca

Ha nporpammy 3auncisitorcst obygaromuecss MAOY KMIJL. HaGop nereit B
oObequHeHue — cBoOomHbid. IIporpamma  oObenuMHEHUs  MpeaycMaTpUBaET
UHAVBUyaJIbHbIE, TApHbIE, TPYIIOBbIE, (pOHTAIbHbIE (OPMBI pabOTHI C ACTHMHU.
Cocras rpymni: ot 10 go 30 yenosex.

PexuM 3aHATUHN, NEPUOTUYHOCTH U NMPOJAOKATEIHHOCTD 3aHATHI

OO011ee KOJIMYECTBO YacCOB MO KaxaoMy mMoayito — 68. IIpoaoinKuTenbHOCTh
3aHSATUN MCUMCISIETCS B aKaJIEeMUYECKMX vacax — 45 MHUHYT, MEXIY 3aHSATUIMHU
YCTaHOBJIEHBI 5-MUHYTHBIE IepeMeHbl. HenenbHass Harpy3ka Ha OJIHy Ipymimy: 2 yaca.
3ansaTus npoBoaATCA | pa3 B HeleIo.

Ilenaroruveckasi mejaecoo0pa3HOCTb NPOrpPaMMbl 3aKIIOYAETCS B TOM, YTO
MPUMEHSEMOE ITOCTPOSHUE TMPOTPaMMBbl TIO3BOJIUT KaXKIOMY VYCHHKY OBICTPO
BKJIIOUAETCS B aKTHUBHYIO M 3((EKTUBHYIO Y4eOHO-TIO3HABATEIBHYIO JAESITEIBbHOCTb.
CucTeMHBI TTOAXOJ K IMOCTPOCHUIO MPOrpaMMbl M OINPEIEICHUIO0 €€ COACpPIKAHMUS,
mubdepeHMpoBaHUE COACPKAHUS TO3BOJIUT OOYYAIOIMIUMCS YCIEIIHO OCBOUTH
OporpaMmy KaxJaoro MoOJyJs Kak o0O0OCOOJEeHHO, TaKk U H3ydas MOJIYJU
noclie[oBaTeNbHO. PaccMOTpeHre BOMPOCOB MO3HAHUS C TOYKU 3peHust duiaocoduu,
BOIIPOCOB MHPOBO33PEHYECKOTO XapakTepa, (aKTOB U3 KMCTOPUU MaTEeMaTHKH,
OTMKCaHHE €€ MPUIIOKEHUN B PA3JIMYHBIX 00JIACTAX YEIIOBEUECKOM JAEATENHHOCTH OyIeT
CIIOCOOCTBOBAaTh HE TOJBKO OBJIAJICHUIO UCCIIENOBATEILCKUMU METOJaMH  TpHU
YCBOEHUU €CTECTBEHHOHAYYHBIX AMCIUIUIMH, HO U O0OecreynuBaTh oOLIe KYJbTYpHOE
Pa3BUTHE JINYHOCTH 00YYarOIIErocs.

Hcnonb3yembie akTUBHBIE (OPMBI TPOBEACHUSA 3aHATUM U  MPAKTUKO-
OpUEHTHUPOBAHHOE COJEpKaHUE YYEOHBIX 3aJaHUN TOJIOXKUTEIbHO CKaXeTCsl Ha
MOHMMAaHUU yYallUMUCS MPUKIIATHOTO XapaKTepa 3HaHUH 10 MaTeMaTHKeE.

IIpakTHyeckasi 3HAYMMOCTb

BxiroueHre B JaHHYIO OporpaMMy HOpPUMEPOB U 3aJlad, OTHOCAIIUXCA K
BOIIPOCAM TEXHUKH, MPOU3BOJACTBA, MOPCKOTO JI€Jla, JOMAUIHEro MPUMEHEHUS
yOeXKJaI0T ydaluxcsl B 3HAUCHUH MaTEMaTHUKH JUIsl Pa3IMYHBIX cep YeIOBEUeCKOU
NeSITETLHOCTH, €€ POJIK B COBPEMEHHOU KynbType. Ocoboe BHMMaHUE B MpPOTpaMMe
yIeNseTCS PEIICHUIO MPUKIAJIHBIX 3a/a4, YTOOBl 00yJaronuecs uMeIn BO3MOKHOCTh
CaMOCTOSITEJIbHO  CO3JaBaTb, a HE TOJbKO AaHAIU3UPOBATH YyKE T[OTOBBIC
MaTeMatudeckue mojenu. [lpu sTom Takue 3agadud TPeOYIOT AJisi CBOETO pEelIeHUs,
KpOME BBIUMCIIECHUN U MpeoOpa3oBaHMi, ellle U U3MEPEeHUs. DTH 3aJla4ll OTINYAIOTCS
UHTEPECHBIM COJIEPKAHMEM, a TaKXKe MPaBIONOJI00OHOCTbIO OMUCHIBAEMOM B HHUX
JKU3HEHHOM CHUTyaluuu. B HHMX TPOM3BOJICTBEHHOE COACPKAHUE COYETAETCI C
MaTeMaTuyeckuM. Takue 3a/lauyu BbI3bIBAIOT MHTEPEC y O0ydaroImmxcs, MpoOy aatoT
M0003HATEILHOCTh W yOEXKIAIOT WX B NPUMEHEHHMM MaTEMaTHKA B Pa3IUYHBIX
KU3HEHHBIX CUTYaIUsIX.

Beaymme Teopernyeckue ujaen

Benymas upes gaHHOW NporpaMMbl — CO3JAaHHE COBPEMEHHOW MPAKTHUKO-
OPUEHTHUPOBAaHHOW  00pa30BaTENbHOW  Cpenbl,  MO3BOJAONIEH  3PQeKTUBHO
pEaTN30BBIBATh  MPOCKTHO-UCCICIOBATENBCKYIO JEATEIBHOCTh OOYYaIOIINXCS B
KOMaHjie, TMoiay4yaThb  HOBbIe  oOpa3oBaTelbHbIE  pe3yiabTaThl.  M3ydeHue
HCCIIEIOBATEIBCKUX METOJIOB MAaTEMATUKH IO3BOJIUT TMOHSATH HAy4YHbIE TMOJXOJbI B
M3YYCHUH MPEAMETOB (PU3UKH, XUMHUH, UH)OPMATHKH, OUOTOTHH, SKOHOMHUKH.



[lear mporpaMmbl HWHTEIUICKTYyaJIbHOE Pa3BUTHE YYalIuxcs, (GOpMUPOBAHUE
KaueCTB MBIIUICHHS, XapakTEepPHBIX JUII MAaTeMAaTHYeCKOW JEATEIBbHOCTH U
HEOOXOUMBIX JIsi TMPOJYKTUBHOW >KM3HM B 0OIIECTBE; (POpMUpOBaHHE HABBIKOB
aHaJIM3a U CUCTEMATHU3AIIMH, MTOJTYYEHHBIX paHee 3HAaHUW B pe3ysbTaTe UX MPUMEHEHUS
Ha TIPaKTHKE.

3agaun:

Ooyuaromue:

-MIO3HAKOMUTH 00Y4aeMBbIX ¢ HAYYHBIMA METOJAMU TIO3HAHKS YCBOCHUS 3HAHUA
U WX TPUMCHCHHS Ha TpPaKTHUKE, OOMUMU TPEOOBAHHSIMHU K MAaTeMATHUYECKOMY
JI0Ka3aTeNbCTRY;

-chopMupoOBaTh y 0Oy4aeMbIX  IICJIOCTHOM €CTeCTBEHHOHAYYHOW KApPTUHBI
MUDa;

-OBJIaJICTh HABBIKAMHM CAMOKOHTPOJISI U OLICHKH CBOEH JESTEIbHOCTH, YMEHHUE
OpelBUACTh M MPOEKTUPOBATH  BO3MOXHBIE  pe3yJbTaThl CBOEM  ydeOHO-
UCCJIeI0BATEIHLCKON e TEIHHOCTH;

-OpraHu30BaTh Y4eOHO-UCCIEA0BATEIbCKYIO JIEATEIbHOCTh: MOCTAaHOBKA 1IETH,
IUTAaHUPOBAHUE, OTIPE/ICTICHUE ONTUMAIILHOTO COOTHOIICHHUS 1I€JIU U CPEJICTB.

-c(hopMHUPOBATH MOTHBAIIMIO HA PA3BUTHE OOIIECH KyIbTYpHI;

-chopMUpOBaTh y OOYUYAIOIIUXCSI CIIOCOOHOCTH  YIpPaBIEHUSI MPOCTPAHCTBOM
CBOETO CYIIIECTBOBaHUS; CHOPMHUPOBATH OPTaHU3AI[MOHHO-YIIPABICHYECKUE YMEHUS U
HaBBIKH (IJITAHUPOBATH CBOIO JICSITEIIBHOCTD; OTIPEICTATh €€ MPOoOIeMbl U UX TPUINHBL;

-chopMUPOBaATh Y OOYYAIOIIUXCS YCTOMYMBOIO UHTEPECA K MIPEAMETY.

BocnuraresbHble:

- BOCIIUTAaTh OCO3HAHHOCTH BbIOOpa mpoduisa Oyaymied npodeccCuoHaTbHON
NeSTeTbHOCTH;

- (¢opMupoBaTh y 0O0ydYarolUUXCsi TO3HABATEIbHBIA WHTEpPEC K MaTeMaTHKE,
TBOPYECKHE CITIOCOOHOCTH, OCO3HAHHBIN MOTHBOB YUCHHUS;

- pa3BuBaTh |y OOy4aromuxcs HMHPOPMAIMOHHYIO, HWHTEUICKTYaJbHYIO,
PEeANPUHUMATEIBCKYI0, KOMMYHUKATUBHYIO, JIOTHYECKYIO KYJIbTYpPY, OIIBIT
CaMOCTOSITENIbHON y4eOHO-UCCIIEN0BATENbCKON pabOThI;

PassuBammmue:

- PasBuBaTh TO3HABaTEIBHYKD AaKTUBHOCTh M TBOPYECKHE CIIOCOOHOCTH
YYAIIUXCS B MPOIIECCE M3yUYCHUSI MATEMAaTHKHU.

- KowmmnekcHoe pa3Butre HaOMIOAATENTFHOCTH, JIOTHYECKOTO MBIIUICHUS U
AQHAJTMTHYECKOTO MBITUICHHSL.

- PasButne y o0Oywarommuxcsi CIOCOOHOCTH JeliaThb BBIBOJBI HAa OCHOBAaHUU
MOJTYYCHHBIX PE3yJIbTaTOB, BECTHU JUCKYCCHIO.

I[puHuMnbI 0TOOPA COAEpPKAHMS:

—  MIPUHIIUI B3aUMOJICUCTBUS U COTPYTHUYECTBA;

—  MPUHIIAI SUHCTBA Pa3BUTHS, 00yUEHUS U BOCITUTAHUS;

—  MPUHIAI CHCTEMAaTUYHOCTH M ITOCJICI0BATEILHOCTH;

—  MPUHIUI JOCTYITHOCTH;

—  TIPUHIIUI HATJISITHOCTH;

—  MPUHIIAII BAPUATUBHOCTH U BAPUAHTHOCTH.

OcHoBHBIE (POPMBI 1 METOIBI



[Tpu opraam3aiuu 006pa3oBaTEIHLHOTO TIPOIIECcCa MPUMEHSIOTCS CIICTYIONTHE
(OpMBI 3aHITHIA:

—  JIEKIIUH C dJIEMEHTaMU Oeceibl,

—  BBOJIHbBIE, DBPUCTHYECKHUE U AHATIMTUYECKUE Oecebl,

—  HWHTEPAKTHBHBIA YPOK-JICKITHS;

— paboTa 1o rpyImnam,

—  TEeCTUpPOBAHUE,

—  BBINOJHEHUE TBOPUYECKUX 3aJJaHUH,

—  TIO3HABATEIbHBIC U WHTEIUICKTYabHBIE UTPHI,

—  TMPaKTHYECKHUE 3aHATHUA,

—  KOHCYJbTalluH,

—  CEeMHHaphl,

—  TMPaKTHKyMBI.

Memoowl u npuemvl 06y4UeHuUs:

—  OOBSICHUTENHHO — WILTIOCTPUPOBAHHBIN

—  pEenpOayKTUBHBIN

—  YaCTUYHO — IMOWCKOBBII

—  HCCJIEN0BATEIIbCKUI

[ll1aHupyembie pe3y/ibTaThl

JIUYHOCMHDbIE:

— ¢opMupoBaHWE KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  OONICHUH W
COTPYIHHYECTBE CO  CBEPCTHHUKAMH, CTApIIUMA ®W  MJIQAINIAMHA B
o0pa3oBaTeNbHOM, OOIIECTBEHHO TOJIE3HOH, Y4EOHO-HCCIIeI0BaTEIbCKOM,
TBOPUYECKOU U IPYTUX BUAAX JACATEIHHOCTH;

— YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIH B YCTHOUN U MHUCHbMEHHOM
peyH, MOHMMATh CMBICT TOCTABJICHHOW 3a/iaud, BBICTPAMBATh apryMEHTAIIUIO,
PUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;

— KPUTHUYHOCTH MBIIIUICHHUS, YMCHHE pAaCIIO3HABATh JIOTUYECKH HEKOPPEKTHHIC
BBICKA3bIBAHUS, OTINYATH TUIIOTE3Y OT (DaKTa;

— KpEaTUBHOCTh MBINIUICHUS, WHUIIMATUBA, HAXOAYMBOCTh, AaKTUBHOCTH TIPH
pEIIeHNN TeOMETPUUECKUX 3a/1a4;

— YMEHHE KOHTPOJUPOBATH TMPOIIECC U pe3ybTaT y4eOHONW MaTeMaTH4EeCKOM
NeSTETHbHOCTH;

— CIOCOOHOCTh K SMOITMOHAIIBHOMY BOCHPHATHIO MaTEMaTHYECKHMX OOBEKTOB,
3aJ1a4, PEIUICHUM, PACCYKIECHUM.

Memanpeomemmbie:

— YMEHHE CaMOCTOSITCIIbHO TUTAHHPOBATh MYTH JOCTKCHHUS IIEJCH, OCO3HAHHO
BBIOMpaTh Hambosiee IPGEeKTUBHBIE CIMOCOOBI  perieHusT Y4YeOHBIX U
MO3HABATENIbHBIX 33/1a4;

— YMEHHE OCYHIIECTBJISITh KOHTPOJb MO Pe3yJbTaTy M MO CHOCO0y JeHCTBHUS Ha
YPOBHE MPOM3BOILHOTO BHUMAHHUS U BHOCUTh HEOOXOAMMbIC KOPPEKTUBHI;

— YMEHHE aJIeKBATHO OLIEHUBATh MPABUIBLHOCTh WU OUIMOOYHOCTH BBITIOJIHEHUS
yueOHOM 3a1auu, e€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTHU €€
peIIcHUS;



— OCO3HAaHHOE BIAJICHUE JIOTUYECKUMHU JICHCTBUSMHU OIPEACTICHUS TOHSATH,
0000IIeHNs,, yCTAaHOBJICHHUS  AHAJIOTHH, KiIaccHDUKAMM HAa  OCHOBE
CaMOCTOSITEILHOTO ~ BBIOOpAa  OCHOBAaHWMM W  KPUTEPUEB, YCTAHOBJICHUS
POJIOBUIOBBIX CBS3ECH;

— yMEHHE YCTaHABJIMBATH MPUYWHHO-CIICJACTBCHHBIC CBS3U, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMO3aKIodeHHe (MHIyKTUBHOE, ACTyKTUBHOE U M0 aHAJIOTHH) U
BBIBOJIBL

— yMEHHE cOo37aBaTh, MPUMEHATh U MPEeoOpPa3OBHIBATh 3HAKOBO-CUMBOJINYECKUE
CPEICTBA, MOJICIIA ¥ CXEMBI JIsl pEIICHUs yYeOHBIX W MO3HABATEIBHBIX 3a/1a4;

— yMEHHE OpraHU30BBIBaTh y4eOHOE COTPYJHUYECTBO H  COBMECTHYIO
JCSTENBHOCTh C YYHTEJIEM M CBEPCTHUKAMHU: OMPEACIAThH MU, PacpeeiiaTh
(YHKIIMM U POJU YYACTHHUKOB, OOIIMe crOcoObl paboThl; yMeHHE paboTaTh B
rpynne: HaXxOAWTh OOIIee pelieHHe W pa3pemaT KOH(IUKTHI Ha OCHOBE
COTJIACOBaHUsl  MO3WLMH, W ydé€ra HHTEPECcOB; CIylaTh MapTHEPA;
dbopMynupoBaTh, ApTyMEHTUPOBATH U OTCTAMBATh CBOE MHEHHUE;

— yMEHHE HaXOJUTh B PA3IMUHBIX UCTOYHUKAX HHPOPMAIIHIO, HEOOXOAUMYIO IS
pelIeHnsT MaTeMaTUYECKUX MpoOJeM, U MPEACTaBIATh €€ B MOHATHON (opme;
OPUHUMATh pEUIEHHE B YCJIOBMSX HEMOJIHOM M HU30BITOYHOM, TOYHOM U
BEPOATHOCTHON MH(OpMAIINH;

— yMEHHME MOHUMaThb M HCIOJIb30BaTh MaTEMaTHMUECKUE CPEJCTBA HArJsAHOCTH
(pUCYHKH, 4YEepTeXH, CXEMbl W Jp.) UIA WUIIOCTPAIlMH, HWHTEPIPETAINH,
apryMeHTalluy;

— yMEHHE BBIJBUTATh TUIOTE3bl MPH PEHICHHH YYEOHBIX 3aJa4 W TMOHUMATh
HEOOXOIMMOCTb UX MTPOBEPKU;

— yMEHHE MPUMEHITh WHAYKTUBHbIE M JEIYKTUBHBIE CIIOCOOBI pacCyKIEHU,
BUJIETh Pa3JIMYHbIE CTPATETUU PELICHHs 3a/1a4;

— TOHUMAaHHE CYUIHOCTH aJTOPUTMUYECKUX MPEANUCAHUN U YMEHUE NeHCTBOBATh
B COOTBETCTBHUU C MPEAIOKEHHBIM aJITOPUTMOM;

— yMEHHE CaMOCTOSITeIbHO CTaBHUTh II€JIM, BEIOUPATh M CO3/1aBaTh allTOPUTMBI IS
penieHus: y4eOHbIX MaTEMATUYECKUX TPOOIIeM;

npeomemuole;

— yMeHHe POBOAUTD KJIacCU(pUKaluy, JIOTHYECKHE 000CHOBaHUA,
JI0Ka3aTeJIbCTBA MaTEMaTHUECKUX YTBEPKIICHUMH;

— pa3BHUTHE MPEACTABICHUI O YUCIIE W YUCIOBBIX CHCTEMaX OT HATYpaJbHBIX IO
JICHCTBUTENBHBIX YHCEJ, OBJAJCHWE HABBIKAMH  YCTHBIX, MHUCHhMEHHBIX,
MHCTPYMEHTAIBHBIX BBIUNCIICHUN;

— OBJJICHHE CUCTEMON (DYHKIIMOHAIBHBIX MOHITHHA, (PYyHKIIMOHAIBHBIM SI36IKOM H
CHUMBOJIMKOM;

— yMEHHE NPUMEHSTh MU3yYEHHBbIC MOHSATHUS, PE3YyIbTaThl, METOABI JJIS PELICHUS
3a/a4 MPAKTHYECKOTO XapakTepa MW 3aJad M3 CMEXHBIX JUCIHUIUIMH C
UCTIONb30BaHUEM  TNPH  HEOOXOJUMOCTH  CHPAaBOYHBIX  MaTepuasoB,
KaJbKyJIATOpa, KOMIBIOTEPA.

MexaHu3M olleHMBaHNs 00Pa30BaTeIbHBIX Pe3yJIbTATOB.

Jlsis orieHMBaHMS 00pa30BaTEIBHBIX PE3YIHTATOB O0YUAIOIINXCS TPUMEHSIOTCS
CJICTYFOIIAE METOTbI:

— Y CTHBIM OIpOC.



— Otuer o nmpakTUYecKoi padoTe.

— BukropuHa.

— IlpesenTanus pedepara.

— TecrupoBanue.

Kpumepuu s¢hgpexmusrnocmu

OTMmeyaeTcst OJIOXKUTENbHAS TUHAMUKA YACIEHHOCTH 00y4YaloIIUXCs.

[ToBbImaercst 3pPeKTUBHOCTD MPOBEACHUS MPAKTUUECKUX PAOOT.

[ToBbImIaercst UHTEpEC K MpeAMETY (AMarHOCTUKA).

@opmMbl NOIBEIEHUSI UTOTOB PeaTu3alu MPOrPaMMbI

HavanbHbli KOHTpOJIb B BHUJE BHU3yaJlbHOIO HAOIIOJEHUS Iejarora 3a
coOJI0/IeHHeM O0Yy4YaroIUMKC TEXHUKUA O€30MacHOCTH, MOBEACHUEM IpU paboTe ¢
MOCJIETYIOIUM 00CY X ACHUEM;

Texymuii KOHTPONb (B TEUEHHE BCErO0 y4eOHOro Toja) B BHJE BH3YalbHOTO
HAOJIIO/IEHUST TeJlarora 3a MPOLECCOM BBIMOJHEHHUS] OOYYaIOIIUMUCA MPAKTHYECKUX
paboT, MPOEKTOB, MHAWBHIYATbHBIX 3aJaHUN, y4acTHUs B TPEIMETHOW HENENe IO
MaTeMaTHKE;

[IpoMexyTOUHBI KOHTPOJIH (TeMaTHYECKUI) B BUI€ MIPEIMETHON JUArHOCTUKU
3HaHUA 00YYaIOIUMUCS TPOHICHHBIX TEM;

HToroBeiii KOHTpoOJIb (Maif) B BUJE HU3YUYEHHUS M aHAIM3a MPOIYKTOB Tpyna
yudamuxcsi (IpoeKToB; co0O0IIeHH, pedepaToB), Mpolecca OpraHu3auu padoThl HAJl
IPOJYKTOM M IMHAMUKH JIMYHOCTHBIX U3MEHEHHI

Texymuii KOHTpPOJIb MpEAnojiaraeT MpPOBEACHUE ONpoca, TECTUPOBaHUS,
BBITIOJIHEHUS DJIEKTPOHHBIX MPE3CHTAMA  OOYYAIONIMMUCS M0 HU3Y4aeMbIM TeMaM,
npobiemam.

WTOroBbIii KOHTPOJb OCYILIECTBIsIETCA B (hOpME MPAKTUUYECKOH, KOHTPOIBHOM
paboThl, UTOTOBOTO TECTUPOBAHMSI MITH 3AIIHUTHI IIPOCKTA.



YueOHBIN JIaH

HaumenoBanue pasjaesia, TeMbl Koua-Bo | Teopusi | IlpakTn DopMbI
4acoB yeckue KOHTPOJIA
padoThI
Tema 1. OcHoBHble (uiocodckre MpoOIeMbl 2 2 Oecena
MaTemMaTukd.  OCHOBHBIE  MaTeMaTUYECKUE

HNOHSTHS, WX CMBICI W CYIIHOCTh. Teopema.
OOmme TpeOoBaHMS K  MaTEeMaTHYECKOMY
JI0Ka3aTeIbCTBY. MeToIbl Hay4HOTO MTO3HAHUS B
Oo0y4yeHHMH MaTeMaTWKH M HMX MPUMEHEHHE Ha

MPAKTHKE.
Tema 2. MeToasl MaTeMaTH4YE€CKOTO 20 6 14 [IpakTnueckas
MOJICJTUPOBAHUS IPU PELICHUU paGoTa

poheccCuOHATbHO OPUEHTHPOBAHHBIX 3a]1a4.
3anauu ¢ napameTpoM. Tumsl 3a1a4 ¢
napaMerpamMu. AHaIUTUYECKUE U
F€OMETPUUYECKHE MPUEMBI PEILICHUs 3a1a4 ¢

napameTpamH.

Tema 3.Bcpeun ¢ hruHAHCOBOM MaTeMaTHKOM. 14 2 12 3ammra
MIPEKTOB

Tema 4. Meroapl cpaBHEHUSI M aHATIU3a MPU 32 10 22 [IpakTnueckas

pelleHnu npakTuueckux 3anad. [IpousBoaHas B pabora

¢usuke u reomerpuu. [IpousBoaHas B 3a1auax ¢

apaMeTPOM.

UTOoro 68 20 48

COJEPXXAHUE INTPOI'PAMMBI

Tema 1. OcHoBHBIe puI0cOPCcKHEe MPOOJIEeMbl MATEMATUKH. (2 4)

Teopernueckast 4acTb: OCHOBHBIE MATEMATUYECKUE TTOHATHS, UX CMBICII U
cymHocTh. Teopema. OOmue TpeOoBaHUS K MAaTEMAaTHYECKOMY JTI0KA3aTeNIbCTBY.
MeTobl HAy4YHOTO MO3HAHUS B OOYYEHUN MAaTEeMaTUKHU U UX MPUMEHEHHUE Ha
MPaKTHUKE.

O3HakoMUTENbHAS TeMa, IPEAYCMOTPEHO 3aHsATHE - Oecena.

Tema 2. MerToapl MATEMATHYECKOT0 MOJEJUPOBAHUA MNPH PeHICHUH
Npo(ecCHOHAIBLHO OPMEHTHPOBAHHBIX 3aaa4. 3ajgauum ¢ napamerpom. Tumsbl
3aJa4 ¢ nmapaMerpaMi. AHAJIUTHYECKHE M reOMeTpHUYecCKHe NMpPHeMbl pelieHus]
3aga4 ¢ mnapamerpamMu.(20 u)

TeopeTndeckast yacTh: 3afgadyd ¢ napameTrpom. THUIBI 337a4 ¢ HapamMeTpaMu.
[Tapamerp ¥ TNOWUCK pEMICHWM YPABHEHUW, HEPABEHCTB U HUX CHCTEM
(«BeTBICHME»). AHATUTUUYECKUN  METOJ] pElIeHWs 3aJad C  [apamMeTpaMH.
['eomeTpudeckuii MeETOJ peIIeHHs 3amad ¢ mnapaMmerpamu. Metoa oOsacTei.
AJITOPUTM pELICHUsI JMHEWHBIX YPAaBHEHUM C IMapaMeTpoM. PelleHne JIMHEWHBIX
HEpPABEHCTB € napaMeTrpoM. IlapamMeTp U KOJIMYECTBO PEIIECHUN CUCTEMBI JIMHEUHBIX
ypaBHEHU. AJITOPUTM pEIIEHUs JIMHEWHBIX ypaBHEHUU C MapameTrpoM. PemieHue




JIMHEWHBIX HEPABEHCTB € mapaMmeTpoM. [lapameTp M KOIMYECTBO pElIEHUH CUCTEMBI
JUHENHBIX ypaBHEHUH. CBOWCTBO KBAApPATHOIO TpexujeHa. AJIrOpUTMHYECKOE
NPEANUCAHNE pELICHUS KBAJAPATHBIX YpaBHEHHU C mnapameTpoMm. lIpumeHenue
TeopeMbl Buera mpu pelieHun KBaJpaTHBIX YpaBHEHUU C mapamerpom. Pemenue
KBaJpaTHBIX YPaBHEHUI C IapaMeTpOM NIEPBOIO U BTOPOTO THUIIOB.

[IpakTuueckas yacth: PemieHue 3agaHuil ¢ mapameTpoM aireOpanyeckum U
reOMETPUYECKUM METOJaMH, aHAJIU3 3aJaHuil U BIOOp METOA.

[To 3aBepiieHNU TEMBI TPEAYCMOTPEHA MpaKTHUecKasi paboTa.

Tema 3. BeTpeuu ¢ punancoBoid mareMaTuko(14 1)

Teopernueckas 4acte: Hanorum, mpocteie mnpoueHTsl. Bkiaapl, CIIOXHbBIE
npoueHTsl Kpenutsl. OnTUMalbHBIN BEIOOP.

[TpakTuueckass yacthb: PemeHue 3amad pa3HbIMH CHOCOOAMH, MPUMEHEHHUE
dbopmyI1, TEOpPEM O TIJIaTeKaX.

1o 3aBepiieHUM TEMBI IPEAYCMOTPEHA 3AIIUTA IIPOECKTOB.

Tema 4. Meroabl CpaBHCHUSI M AHAJIM3A NPH PELICHMU NMPAKTHYECKUX 3aJad.
JAuddepenunanbubie onepauuu B NpeAMETaX €CTECTBCHHOHAYYHOIO IUKJIA.
(32 4)

Teopetnueckas yactb: Mcropus pa3Butus nudpepeHualbHOr0 HCUUCIICHNUS.
[TocTtanoBka al’poamHamudeckoit mpobsembl HptoroHa. duddepenunansho-
reomerpuyeckue MHorooOpaszus. [uddepenunansHas Ttonosorus. IlocraHoBka
3aJjaud O CKOPOCTSAX M YCKOPEHHSIX TUHAMUKUA MaHUIYJIATOpa B ¢usuke. Meron
uccinenoBanusi. MeToapl CpaBHEHHMST U OOOOIIEHUS MNpH TOCTAHOBKE 3aJaud Ha
NPWIOKEHUSI TPOU3BOAHOM: pabora, Mmacca. IlpumeHeHne mnpou3BOAHON mHpuU
pELICHUH 3a/lay ¢ MapaMeTpoM. AHATUTUYECKUE U TpauuecKue MPUEMBbl PEIICHUS
3a/1a4 [PY UCTIOJIB30BaHUHU NMPOU3BOJIHON € MOJYJIEM, TAPaAMETPOM.

IIpakTnueckas dacth: PemeHne 3agad O CKOPOCTSX M YCKOPEHHSX B
KMHEMAaTUKE M JIWHAMHKE. MeToj MareMaTH4ecKoro MOJenupoBaHus. PemieHne
3aJaHUM  HaA MPOM3BOJHYIO B INMPUKIAJHBIX 3a1a4ax, MPUIIOKEHUE NPOU3BOJAHON B
MEXaHHUKE U TEOMETPUM C UCITOJIB30BAHUEM METO/1a aHAJIOTHUH.

1o 3aBepiieHNH TeMbI IPEAYCMOTPEHA NTPaKTUYeCcKas padora.
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KaJIGHI[apHO-TGMaTI/I‘IGCKOC IIJIAHUPOBAHUC

oif pabote

Bpewms Koz-
Hen P dopma Mecto
Ne /|  Mecsin Tewma 3anaTUA nposen | Popma 3aHATUA | BO
ens KOHTPOJISL IIPOBEJICHUS
CHUS 4acoB
1 2 3 4 5 6 7 8 9
dunocodcekue npodiemsl MareMaTHKU. OCHOBHBIE
MaTeMaTUYECKHUE OHSTHS, UX CMBICII U CYIIHOCTh. Teopema. .
’ yu p 14.30- Yerubii Kabuner
CEHTAOpb 1 | Obume TpeboBaHUS K MATEMaTUYECKOMY JIOKA3aTeIbCTBY. VYpok-Oecena 2
15.50 onpoc MaTeMaTUuKH1
MeTo/1bl Hay4YHOTO O3HAHUSI B 00YYEHUHM MaTEMaTHUKU U X
IIPUMEHEHNE Ha NIPAKTUKE.
«BeTBneHHE» Kak METOJ PELIeHUs 3aJad ¢ napaMmerpoM. Turmsl
3a7a4 ¢ nmapamerpamu. IlapaMeTp M IOMCK pelIeHUM ypaBHEHHH .
d P P P P P | 14.30- VcrHbIT Kabuner
2 | ceHTSIOPH 2 |HEpPaBEHCTB U UX CHUCTEM. Ypox-nexuus 2
15.50 orpoc MaTeMaTUKU
AHaJIUTUYECKUH METOJ peuleHMsl 3aJad C  IapaMeTpaMu. 14.30 HHTepakTuBH Kabuiie
. .30- . UHET
3 | ceHTAOpD 3 ['eomeTpuyeckuii METOI pELICHUS 3a]a4 ¢ mapamerpamu. Meron bIl YPOK- 2 becena
. 15.50 MaTeMaTUKu
oOnacreil. JeKIUS
[TpakTnueckas
[loBrOpeHHEe TNOHATHS  ANIrOPUTMA. AJTOPUTM  PEIICHHS 0
i i i 14.30- | pabora et o KaGuuer
4 | ceHTsODD 4 | TMHEWHBIX YpaBHEHMH C IlapaMeTpoM. PelieHue JMHEHAHBIX : 2 MpaKTHYecK
HEPABEHCTB ¢ mapamerpoM. Ilapamerp u kommdectBo pemenmii | 1950 oit pabote MaTCMaTHKH
CHCTEMBI JINHENHBIX YPABHEHUN.
AJ‘IFOpI/ITMVI/IHGCKOG npennucanue  pemeHuss  kBaapartHblx| 14.30- | [IpakTuueckast OTuer o
5 | okrsi6ps 5 | ypaBHeHuit ¢ mapamerpom. IIpumenenue teopemst Buera mpu 15.50 pabota o) NpaKTHYECK Kabuuer
pEeLIEHNH KBaJAPATHBIX YPABHEHUN C TAPaMETPOM. oit paboTe MAaTCMaTUKH
UccnenoBatenbCkuil METON IJi pelIeHUs. 3aaad, cBojsdmuecs K 14.30- [TpakTnueckas
UCCIIEIOBAaHMIO PACIIONIOKEHUS KOPHEH KBajpaTuuHoi ¢pyHkuuu. | 15.50 pabota Oruer o Ka6uuer
6 | OKTI0pB 6 2 MPaKTUYECK
MaTeMaTHKU




Ypok -

7 | oxrs6ps 7 | 3aHsThe onHON 3ajauM («UIs KaKIOro 3HAYCHMs Iapamerpa 14.30- [pe3enTanu KabOuner
o HUCCIIEIOBAHUS
HalTH BCE PEILICHUS] YPAaBHEHUS»). 15.50 a b MaTeMaTHKU
3angaTre OgHON 3amaun («HAWTH BCe 3HAUECHUS IapaMeTpa, IIpu NutepakTuBH
A Aau ( . P pa, 1P 14.30- Hrep [Ipesenraru Kabuner
8 | OKTAOPH 8 Ka)XJIOM U3 KOTOPBIX YPAaBHCHHE BTOPOW M BBIIIE CTETICHEH BIi YPOK-
15.50 a1 MaTeMaTUuKU
YIOBJIETBOPSIET 33JIaHHBIM YCIIOBUAM). JIEKIIUS
KBagpartHble HepaBEHCTB C MapaMeTpoM, Kak MOJEIb [IpakTuueckas
peanu3anuy perieHus MPaKTUKO-OPUEHTHPOBAHHBIX 3a/ad. 14.30- | pabora Oruer o Ka6uuer
9 | HOsI0PB 9 IIPAKTUYECK
15.50 N MaTeMaTUKU
oi1 pabote
Hcnonbs3oBanre METOIOB CPaBHEHHUS U AHAJIOTUU JUJISl PEIICHUS 14.30 [IpakTuueckas OrtueT 0 KaGier
10| HOs10pB 10 | xBagpaTHBIX HEPABEHCTB C MOAYJIEM U IIapaMETPOM. el abora OPAKTUYECK
p P P Ay P p 15.50 p P, MaTeMaTUKNA
oif pabore,
Hcnonp30BaHrne CBOMCTB (YHKIMHM B 3ajadax C I[apaMeTpaMHu. 14.30 [IpakTnueckas Ortuer 0 Kabumer
11| HOsODPH 11 |Hcnonp3oBanue rpaduyuecKuX WILIIOCTpAlMd B  3agadax C ) pabora MPaKTUYECK
15.50 N MaTeMaTUKU
napamerpamu. IlpakTuyeckas padora. oif pabore
IIpocTble IPOLIEHTHI, HAJIOTH. 14.30- | Ypok-nekuus OnopHbeIii Kabuner
12| nexabpp 12
15.50 KOHCIIEKT MaTeMaTUKU
ApudmeTndeckuii U anreOpandecKuii METO bl pelleH s 3a/1a4 Ha 14.30 [IpakTnueckas OTueT 0 KaGuHer
13| nexabpp 13 | mamorm. ) pabora MPaKTUYECK
15.50 N MaTeMaTUKU
oif pabote
CI105KHBIE TIPOILIEHTHI, BKIAALI. PelleHne TeCTOBBIX U PACUETHBIX VYpok ¢
pout ’ A P 14.30- P [IpesenTtarnu Kabuuer
14| nexabpb 14 | 3amau mo Teme: ODKOHOMHMYECKAass TEOpHs: MPEAMET, METON, 15.50 3JIeMEHTaMH a MATeMATHKH
dbyakun. OCHOBBI 9KOHOMHYECKON OpraHu3aliu 00111ecTBa ) HCCIIEeI0BaHUS
Pelenne TeCcTOBBIX M pacyE€THBIX 3ajad 1o teme: Teopus cnpoca 14.30 [IpakTnueckas OTueT 0 KaGuHer
15| nexabpb 15 | u mpemwioxKeHus | pabora MPAKTHYECK
A P pea 15.50 p pv MaTeMaTUKU
oif pabote
Kpeautsl, onTUManbHbII BEIOOD. 14.30- | KomOunuposa OnopHbIit Kabuner
16| nexabpp 16 .
15.50 | HHBIN ypOK KOHCITEKT MaTeMaTUKH
17! smpane 17 Teopema 00  aHHYUTETHBIX mwiarexax. Teopema o 14.30- | Ypokc OnopHblii Kabuner
P b depeHIMPOBaHHBIX MJIATEXKAX. 15.50 | snemenTamu KOHCIIEKT MaTE€MaTHKHU




Hucciaca0oBaHus

Pemenne TecToBbIX M pacu€THbIX 3azad no Teme: Chnpoc u Ypok OTuer o
npeIokKeHHe Ha pbhIHKE (akTopoB mnpousBoacTBa. 3amura| 14.30- | mpoBepku u Kabuner
18| suBapb 18 MPaKTUYECK
NPOEKTOB. 15.50 | ouenku . MaTeMaTUKU
. oif pabote
3HAaHUU
Ucropust pasutus nuddepennuanbaoro ucuucienus. 3amura | 14.30- OnopHbIi Kabuner
19| auBapb 19 VYpok-nexknus
MIPOEKTOB 15.50 KOHCIIEKT MaTeMaTUKH
[ToctaHoBKa a’poarHAMHYECKOM mpobaemsl HpioToHA. 14.30 [IpakTnueckas Otuer o KaGuier
20| deBpanb 20 o abota MPaKTUYECK
(esp 1550 | P bt MaTeMaTUKH
oi1 pabote
Meton  MareMaTH4ecKoro MojeiupoBaHus npu  pemenun| 14.30- [Ipe3enTtanu Kabuner
21| depaib 21 . Ypox-nexuus
a’pomHaMuyecKoi mpooaembl HproToHa. 15.50 | MaTeMaTUKH
udepeHIanIbHO-reOMETPUIECKIE MHOT000pa3usl. 14.30- OnopHblit Kabuner
22| deBpaib 22 Jnbdepenn p p Ypox-nexuus p
15.50 KOHCIIEKT MaTEeMaTHUKHU
23| pepans 23 JuddepennunanbHas TOMOIOTHS. 14.30- | Ypoxk - [Ipesentanu Kabuner
p 15.50 | uccnenoBaHus s MaTEeMaTUKHU
JuddepeHnnansHbie onepanuu. Komb6unmnposa Otuer o
24| mapt 24 14.30- HHBIA YPOK MPaKTUYECK KaGmser
15.50 bt MaTeMaTHUKHU
oif pabote
CpaBHUTENBHBINA aHATU3 33/1a4 TPAKTUYECKOTO COACPIKAHUS. 14.30- OnopHbIi Kabuner
25| maprt 25 Vpoxk-nexkuus
15.50 KOHCIIEKT MaTE€MaTHUKU
26| Manr 26 CpaBHUTENBHBINA aHATU3 33/1a4 TPAKTUYECKOTO COACPIKAHUS. 14.30- | Ypox - IIpe3enTanm Kabuner
P 15.50 | uccnenoBanus o MaTE€MaTHUKHU
[locTaHOBKa 3aJauyMl O CKOPOCTSAX M YCKOPEHUSX JMHAMHUKHU Komb6unmnposa
MaHHUITYJIATOpa B pu3uKe. MeTo ucciaen0BaHus 14.30- | HHBIH ypok Oruer o KaGuuer
27| mapt 27 MIPaKTHUYECK
15.50 . MaTeMaTHUKH
oi1 pabote
MeTtonbl cpaBHEHHsSI U O0OOINEHHS TPU TOCTAHOBKE 3a/ayll Ha WNuTepakTHBH .
14.30- . OnopHblii Kabuner
28| ampesnb 28 | HaxOoXAeHHe pabOThl, MacChl TOHKOTO CTEP)KHS, 3JIEKTPUUYECKOTO BIl YPOK-
15.50 KOHCTIEKT MaTeMaTHUKH
3apsja. TEKIUs




MeTtoapl cpaBHEHHSI U O0OOIIEHMS MPU MOCTAHOBKE 3a/layd Ha: 14.30 [TpakTuueckas Otuer o KaGuHer
29| anpenb 29 | KOJIMYECTBO TEIUIOTHI, AABJIEHUE, CKOPOCTh XUMUYECKON peakiuy, 1 5' 50 pabota MPAKTHYECK | oo
dbopmyna [{nonkoBckoro, npoM3BOAUTEIHLHOCTD TPYAA. ' oif pabote
[IpousBogHas kKak OJMH M3 KJIIOYEH K  PELIEHUIO 3a4ad ¢ Komb6unmpoBa OTyYer o
14.30- i Kabuner
30| anpenb 30 | apaMCTpoMm. HHBIN ypoK MPaKTUYECK
15.50 . MaTeMaTHKU
oi1 pabote
[IpousBogHas Kak OJUH M3 KIIOYEH K CIICHUIO 333y ¢ HNuTepakTuBH
31| anpeunb 31 H&F ameT HOM : ’ : 14.30- bl pOK Hpesenrann KaGuner
p P p 15.50 yp A MaTeMaTUKu
JICKIUs
AHanutuueckre W rpaduUecKue MpHEeMbl pPElICHHs 3aaad [pu 14.30 [IpakTuueckas Otuer o KaGier
32| mait 32 | ACTIONIB30BaHUH MPOU3BOAHON C MOAYJIEM, TAPAMETPOM. ) pabora MPaKTUYECK
15.50 . MaTeMaTUKH
oi1 pabote
AHanuThyeckue M Tpaduueckue TNpPUEMbl pelIeHHs 3a7ad Mpu 14.30 KomOunuposa Otuer o KaGuier
33| mait 33 | UCHOJB30BAHUM NMPOU3BOJHON C MOAYJIEM, TAPAMETPOM. ) HHBIA YPOK MPAKTUYECK
15.50 . MaTeMaTUKH
ol pabote
Oo6o6maromue 3aHsaTus 1Mo Teme: «[Ipon3BogHas B MPHUKIAIHBIX 14.30 [IpakTuueckas Otuer o KabuHer
34| mait 34 |3apavax. IlpwiioskeHue NMPOM3BOJHON B MEXAHUKE U TEOMETPUH C 1 5' 50 pabora NPaKTHMECK | o
MCIOJIb30BaHUEM MeToza aHajtoruny. Ilpakruyeckas padora. ) oif pabote




Oprasnn3anmoHHO-NEeAATOTHYeCKUEe YCJIOBHS Peau3alii NPorpaMmbl

OOpazoBaTeNbHBIA TPOIIECC OCYIIECTBISCTCS Ha OCHOBE YYEOHOro IIIaHa,
IporpaMMbl U PErVIAMEHTHPYETCS pacnucaHueM 3aHsATHil. B kaduecTBe HOpPMaTHUBHO-
IIPaBOBBIX OCHOBAHUW MPOEKTHUPOBAHUS JAHHOW MporpamMMbl BhICTymaeT depepanbHbIil
3akoH Poccuiickoii ®enepannu ot 29.12.2012 1. Ne273- ®3 «O06 oOpazoBaHuU B
Poccniickoit ®enepaunny», npuka3 Munncrepersa npocsemiennss PO ot 09.11.2018 r. Ne
196 «O0 ytBepxkaenuu [lopsiaka OpraHu3allid U OCYILECTBIECHUS 00pa30BaTeIbHON
NESATEIBHOCTH TIO JOMOJHUTEIbHBIM 00I1e00pa30BaTelIbHBIM MpOorpaMMam», Y CTaB
MAQOY KaluHMHTpaJCKOro MOPCKOTO JIMIIes, MpaBWia BHYTPEHHETO pacropsjaka
oOyuaronuxcst ~ KMJL.  VYka3aHHble ~ HOpPMAaTHBHBIE  OCHOBAHMS  IIO3BOJISIIOT
00pa3oBaTEIbHOMY YUYPEXKICHUIO pa3padaThiBaTh 00pa30BaTEIbHBIC MPOrpaMMBI C
YY4E€TOM MHTEPECOB M BO3MOKHOCTEH 00YUaIONINXCSl.

HaydHo-MeTonnueckoe oOecTedeHne peanu3alnydyd MporpaMMbl HAIpPaBJICHO Ha
obecrieyeHrue MIMPOKOTO, MTOCTOSTHHOTO U YCTOMYMBOIO JOCTyMa JJIsi BCEX YYACTHUKOB
o0pa3oBaTeNbHOIO Mpoliecca K JroOoW wuHdOpMaluM, CBSI3aHHOW C pean3aluen
oOliepa3BUBAIONIE  MPOTrpaMMbl, IUIAHUPYEMBIMH  pe3yJbTaTaMu, OpraHu3aiueit
00pa3oBaTeNbHOTO MPOLIECcCa U YCIOBUSAMHU €r0 OCYIIECTBICHUS.

ConuaabHO-TICUXOJIOTMYECKUE YCIOBUS pealn3aiui 00pa3oBaTeIbHOUIPOrpaMMbl
00ecneunBaroT:

- y4eT Crienu(PrKHA BO3PACTHOTO MCUXOPU3NYECKOTO PA3BUTHS 00YUAIOIINXCS;

- BapUATUBHOCTh HaIpaBJIeHUN COTIPOBOXKICHUS YYaCTHUKOB
00pa30BaTeNpHOrO Mpolecca (COXpaHEeHHWE U YKPEIUICHHE TMCHXOJIOTUYECKOTO 3I0POBbS
o0yyJarommxcs);

- ¢dopmupoBaHUE IICHHOCTH 3J0POBbs M 0Oe30macHoro oOpasza KU3HU;
muddepeHnians W WHAUBUIyaTIU3aIis OOYyYCHHs; MOHHTOPHHT BO3MOXKHOCTEH W
CIIOCOOHOCTEH OO0yJYaroIMXCs, BBISIBICHWE W TOMICPKKA OJAPEHHBIX JETeH, JEeTeH C
OTpaHUYCHHBIMHA BO3MOKHOCTSIMHU 3JI0POBbS;

- (opmMupoBaHHE KOMMYHHUKATHUBHBIX HABBHIKOB B pPa3HOBO3PACTHOM cpene M
Cpelie CBEpCTHUKOB.

Kaaposoe o0ecnieuenne

[lenaroru JOMOTHUTENBHOTO OOpa30BaHUA WMMEIOT BBICIIEE I€IarOTHYECKOe
oOpa3zoBaHue, CIICUATBHBIX TPEOOBAHWM K KBaNM(UKAIIMU T1e/1arora HeT.

MarepuajbHO-TEXHHYECKOE 00ecreyeHue

3anstus npoBoasTcs B kabuHere «Matematuka». IlepedeHr oOopymoBaHus u
TEXHUYECKUX CPEJCTB OOYUCHUS CBEJICH B TAOJIHITY

Ilepeyenb 000py10BaAHUS M TEXHUYECKHUX CPEACTB 00y4YeHM s KouuyecTBo (1ur.)
bubnuoreunsiit  GoHn (MeTromuyeckue mocoOusi). PazmaTounsrii 15
MaTepual.

KommiiekT  4epTEXHBIX  MHCTPYMEHTOB  KJIACCHBIX:  JIMHEHKa, 1
tpancroptup, yromsauk (30°, 60°), yromerux (45°, 45°), mapkyis.

IlepcoHanbHbII KOMOBIOTEP C KOMIIBIOTEPHBIM CTOJIOM 1
WHTepakTHBHAS JOCKA C MPOrPaMMHBIM 00ecIiedeHueM 1
MynbTUMEIMITHBIA TPOEKTOP 1

Cron yueOHbII 15
KoMIu1ekT nopTpeToB yueHbIX-MaTeMaTHKOB 6
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MeToanuyeckue MaTepuabl

Ne Haszpanue paznena, TeMbl MarepualibHO-TEXHUYECKOE DopMBbI, METOIBI, DopMmbI
n/n OCHAIIICHHE, AUJAKTHUKO- MpHUeMBbl 00y4IeHUS MO/IBEICHUS
METOIMYECKHI MaTepua WTOTOB

1 Temal. OcuoBHbIe punocod- | MHCTPYyKIHS 110 OXpaHe Ypox - gexnus Ompoc
CKHE POOIIEMBI TpyaAa rpu paboTe B kKaOnWHeTe
MaTeMaTuku. OCHOBHBIE MatemaTuku. [Ipesenranus
MaTeMaTH4YeCKUE MOHATHS, o TeMe: «OCHOBHBIE
WX CMBICIT M CYIITHOCTb. dbumocodckue mpodIeMbl
Teopema. Obuine MaTeMaTHKu» Bompocs! nist
TpeOOBaHUs K TECTUPOBAaHMUSI.
aTeMaTU4eCcKoOMy
JI0OKa3aTesbCTBY. MeToabl
Hay4YHOT0 TO3HAHUA B
00yJeHUN MaTeMaTHK! U UX
MIPUMEHEHUE Ha MPAKTHKE.

2 Tema 2. Metoibl IIpe3enranus no teme: HHTepakTUBHBIN YPOK- IIpaxTrueckas
MaTeMaTH4YeCKOTO «MeTo/1bl MaTEMaTHYECKOTO | JIEKITUS pabora
MOJEIUPOBAHUS NIpU MOJEIUPOBAHUS IPU [IpakTuueckas pabora
peleHnu TpoecCHOHaTbHO | pemeHu: Mpo(ecCHoHaIbHO | YPOK — HCCIeIOBaHUS
OpPUEHTUPOBAHHBIX 33/a4. OpPUEHTHPOBAHHBIX 33J[au». Ypok - cemuHap
3amauu ¢ mapamerpom. Tumsl | JumakTuaecKuii MaTepua mo
3a/1a4 ¢ mapaMeTpaMu. TeMe: «MeTobl peleHus
AHanuTHYeCcKue U ypaBHEHUI ¢ TapaMeTpoM».
reoMeTpHuYecKue MprUeMbl [IpesenTanus no teme:
pelieHus 3a1a4 ¢ «AHaluTUYECKUE U
napamMeTpaMH. FEOMETPUYECKUE TPUEMBI

pelieHus 3ajad ¢
napamerpamm». COOpHUK
3aJaHUi 7151 TOATOTOBKH K
UTOTOBOU aTTECTAlIUH.

3 Tema 3. Berpeua ¢ [Ipesenrtanuu o Teme | JIekius ¢ aneMeHTaMu Kontponbhas

(hMHAHCOBOI MaTEMaTHKOM!. «Hanormw», «Kpemgutb», « | Oecemsr pabora
Bxmange» Junaktnyeckuil | Ypok nNpoBepKu U
marepuan no teme: «MeTobl | OLIEHKHA 3HAHUN
pemenus 3amau (unHaHcoBoit | IlpakTuueckas pabora
MAaTEMAaTHKN. COopHUK | YPOK - HCCIIEeIOBaHHUS
3alaHU U1 TIOArOTOBKM K | MIHTEpakTUBHBIN ypOK-
WTOTOBOM aTTECTAIHH. JIEKIUS

4 Tema 4. Metonsl cpaBHeHust | IlpeseHranuss  mo  Teme: | Ypok — Hrpa Hrorosas
Y aHAJIA3a IIPU PELICHUN «[IpousBogHass B Qusuke W | MHTEpaKTUBHBIN YPOK- npaKTHYecKas
MPAaK-TUYECKUX 3a/ad. TEOMETPHUHU. [IponsBoanas | nexuus pa6ota
Bsenenune nonsaTus BBICIIIETO nopsinkay. | Ilpaktuueckas pabora
npou3BoiHOM. [IpousBoanas | Martepuainsl JUisi NPOBEJEHUS | YPOK — UCCIIEA0BaHUSA
B (PU3UKE M TEOMETPHUH. HWTOTOBBIX YPOKOB
IIpon3BoaHas BeICIIETO «IIpunoxenne TIOHSITUS

mopsiika. 3agadd,
MPUBOJIAIINAE K TOHATHIO J[Y.

MIPOU3BOAHON IPU PELICHUH
TEKCTOBBIX 3amad». COOpHHK
3aJlaHuil A7 MOATOTOBKU K
WTOTOBOM aTTECTAINH

OueHo4YHbIe MaTepHuaJibl
dopma KOHTPOJISI — MPaAKTHYecKasi padoTa.

3aoanue 1. Pemiuth ypaBHEHUE X-a = 2x+3a - 1
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beR
xeR’

Pemas nanHoe YpPaBHCHHUC, YJICHBI, COACPKAIIHMEC X, IICPCHOCHMM B OAHY YacCTb

Pemenue: YcranoBuM 0071aCTh ONpeIeIeHUS] YPABHEHHUS: {

YpaBHEHUS, a HE COJEPKAILUE X — B IPYTYIO.

2x-x=-a—3a+l <=>x=1-4a
OtBert: eciii aeR, Tox =1 —-4a
3aoanue 2. [Ipu KakuX 3HAYCHUAX NapaMeTPa a ypABHEHUE

a(a-2)x2+(2a-4)x+3a-6=0 umeet Oosiee OJTHOTO PEIICHUS?

aeR
xeR"’

Pemenue: YcranoBuM 0051aCTh ONpeIeieHUs] YPABHEHHUS: {
Paccmotpum ciyyau:

[Ipn a=0 nmonyyaem ypaBHeHUE -4x-6=0. OHO UMEET €IMHCTBEHHOE PELICHUE.
[Ipu a=2 nonyuyaem ypaBHeHue 0*x=0 => xeR.

[Tpu a#2 u a#0 umeeM KBaJpaTHOE ypaBHEHUE.

D1 = (a-2)2 — a(a-2)*3+(a-2)= (a-2)2 (1-3a). ns Toro, 4ToObl ypaBHEHUE UMEIO

0oJiee 0JTHOTO pellIeHUs HaJlo MoTpedboBaTh, 4ToOb D>0.

(a-2)2 (1-32) >0 => a < g

Ortsert: npu ae(—o0; 0) U (0 ; é) U {2} ypaBHeHue nMeeT 6ojice OHOTO PEIICHHUS.

3aoanue 3. Peuute ypaBHeHue V X' —l=a-x

a’+1
X =

2a
a#=0
{xz—lz(a—x)2 {2ax=a2+l x<a

2 — — v
Pemenne: VX —1=a-x & [(a-x20 & x=a & Haiinem
a’+1
<a

3HAUEHMs, IPH KOTOPBIX X < a, TO ecTh 24

2 2
I-a <0 ac a +1
2a [-1:0)U[1:40), x = 24

a’+1

Otsert: ecmu 4 €[-1:0)U[1:+00), x = 24

(x—a)(x+2a)

3aoanue 4. Ilpyn Kakux 3HAYEHUSIX a 1) (x_z) YPABHEHHE HMEET €/IMHCTBEHHOE

peuieHue?
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aeR
Pemienne: YcraHoBUM 00J1acTh ONpe/ieiicHUs YpaBHEHHS {X # 1.
X+ 2

PemmiB ypaBHeHme - cieactBue monyuuMm (x —a)(x+ 2a) = 0. Kopuu srtoro
ypaBHeHUs X 1=a, x2= - 2a.

VY3HaeM Mpu Kakux 3HAYEHUsX napamerpa a x1=x2, T e a = - 2a => a=0. 3Hauur,
npu a=0 ypaBHEHUE UMEET eAMHCTBEHHOE perieHue x=0.

x1=1: a=1, Torga x2= - 2.

x2=1:2a=1=>a = —%, TOrJa Xq = —%.
x1=2: a=2, Torga x2= - 4.
y=6
x2=2:a=-1, Torma x1=-1.
OtBet: a=-1;a = —%, a=0; a=1; a=2.
. x*—13x%+36
3aoanue 5. lloctpoiite rpaduk QyHKIMM Yy = iz 1 OTPENeNHTE, MpH

KaKMX 3HAYCHHUSX IMapaMeTpa C mpsMas y=C HMeeT C IpadUuKOM POBHO OJHY OOIIYIO
TOUKY
Pemienue: Pa3noxum uuciuresb 1poou Ha MHOKHUTENH:
x*—13x2+36=x*"—-4) (x* -9 =x—-2)x+2)(x—3)(x+3)
[pu x # - 2 u X # 3 Qpynxuus npuauMaer Bua: y = (x —2)(x+3) = x> +x — 6.

v=-4

Puc. 6
I'padpux stoit (yHkIMU —mapabona, BETBH KOTOPOW HampaBiieHbl BBepx. U3
napa0obl BEIKOJIOTHI TOUKH (- 2;4) u (3:6).
[Tpsimast y=c mmeeT ¢ TpadMkoM POBHO OJHY OOIIYI0 TOUYKY JMOO TOTAa, KOTIa

MIPOXOJIUT Yepe3 BEPIIMHY MapOoJIbl, TUOO KOTJa mepecekaeT mapadoiry B ABYX TOYKAX,

18



OJIHa M3 KOTOPBIX — BBIKOJOTasA. Bepmmua mapabonsl umeer koopaunatel ( - 0,5;6,25)
(puc.6).
Omeem: tipu c=-6,25, npu c= -4 U 1pu c=6 mnpsMasg y=C UMEET POBHO OJIHY

0OIIyIO TOUKY.

dopma KOHTPOJISl - UTOTOBasi KOHTPOJbHAsi padoTa.

Kontposabnas padora mo teme: «[Ipou3BoaHasi B NPUKJIATHBIX 3aa4ax.

IIpuio:xkeHune Nponu3BoOIHON B MeXaHUKe M T€OMETPUH € UCIIOJb30BAHMEM METO/AA

AHAJIOT D)

1 ypoBennb

1. Ha pucynke nzo0paxeH rpaduk npousBoHoi GyHkuu f(x), onpenenéHHoi Ha
unTepBaie (-2;9). B kakoii Touke otpeska [2;8] {(x) npuHUMaeT HaUMEHbIIIee 3HAaUCHHE?

171 3 L1 1

TIAT AN yl=|f‘l’"
VTN 1/
L ] AV -

2. Ha pucynke nzo0paxkeH rpaguk npou3BogHon GpyHkiuu f(x), onpenenéHHoil Ha
unrepBaie (-5;16). Haiinure konndecTBO Touek Mmakcumyma pyHkiuu f(x) Ha oTpeske
[0;15]

3. . Ha pucynke n3obpaxen rpaduk npousBoanoi ¢pynkuuu f(x), onpeaenéHnon Ha
untepBaie (-15;4). Haitnure npomexxyTku Bo3pactanust Qpyskimu f(x) . B orBere
YKQXKUTE JUTMHY HauOOJIBIIEro U3 HUX

¥

PN > \,/'\\
=15 X
0 4

[t
U |

2 ypoBeHb

1. Uccnenyiite pyHKIMIO HA MOHOTOHHOCTh
3700
fx)=x"—-x"—x+38

y=4cosx+%x+3 —?;0

2. Haiinute HauMeHblliee 3HaueHue PyHKIIMU 7 Ha OTpe3Ke
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4x* +1

3. Haiiaure skctpemyMmbl pynkuuu f(x) =

3 ypoBeHb

1. Uccnmenyite cbyHKuI/Ho
2 -X
y=(X"—7x+ 7)€" Ha MOHOTOHHOCTb, SKCTPEMYMBI

2. Haiiaure skcTpeMyMbl (PyHKIINU .
f(x) = sin2x — cos X

3. Uccnenyiite pyHKIIMIO U TOCTpOTE €€ rpaduK:
2
KT +3x

f(x) = x+4 .

dopmMa KOHTPOJIA — Npe3eHTanus pedepara.

TpebGoBanus.
[Ipe3enTanus 10mKHA COIEPKATD:
- TUTYJIbHBIN JIUCT;
- BBEJICHHUE;
- OCHOBHYIO 4acCTh;
- 3aKJII0YEHUE.
[TpumepHbIe TeMbl COOOIIIEHMH, T0KIIaI0B, pedepaToB, MPOEKTHBIX PadbOT
1. Meron koopAMHAT B PELIEHUN CTEPEOMETPUYECKUX 3aa4.
2. Teopus AETMMOCTH B PEIIEHUU CIOKHBIX 33/1a4.
3. T'eomeTpHyuecKr€e aHAJIIOTUU MPU PEUICHUN TNIAHUMETPUYECKUX U CTEPEOMETPUUECKUX
3ajad.
4. PemnieHue SJKOHOMHYECKHUX 3a]1a4.
5. TlpumeHeHue cBOMCTB (YHKIMM B pEIICHUU YPABHEHHI U HEPABEHCTB

OOyuaronuics:

a) pedepaT paccka3bpIBaCT UM YUTAET, MOXKET OBITH J1a’K€ HEYBEPEHHO, HO
OCHOBHBIE TIpaBuiia oopmiieHus pedepara cooroieHbl; pedepaT roToB, MOXKET J1aKe
HECBOEBPEMEHHO;

0) B mpoliecce ACSITEILHOCTH Ha 3aHATUAX BEIET TETPalb, MOXKET JOMYCKATh
OIIMOKHU, KOTOPBIE UCIIPABIISET CaM WJIA MOMOIIBIO YUUTEIIS.

s obecnieueHusi  TUIOJIOTBOPHOTO  y4eOHOro  mpoliecca  MPearosiaraercs
WCTOJIb30BaHUEe HH(DOPMAITUU 1 MATEPUAJIOB CJICTYIONTUX HHTEPHET-PEeCyPCoOB:

1. MunuctepctBo obpazoBanus PD: http://www.inforrnika.ru/; http://www.ed.gov.ru;

http://www.edu.ru

TectupoBanue online: 5-11 kmaccsr: http://www.kokch.kts.ru/cdo

2. llemarormyeckasi Macrepckasi, ypokd B VIHTepHET W  MHOIoe JpYyroe:
http://teacher.fio.ru
Hogsie Texnonoruu B oopazoBanuu: http://edu.secna.ru/main
4. TlyreBoauTenn «B MUpe HAYKH» TUIst HIKOJIbHUKOB:

http://www.uic.ssu.samara.ru/~nauka
5. Merasamuknoneaus Kupunna u Medoaus: http://mega.km.ru
20
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6. Caiitel «Mup SHIMKIONEINID, HAPUMED:
http://www.rubricon.ru; http://www.encyclopedia.ru

CIMCOK JIUTEPATYPhI

Hopmamuenvie npagoevie akmol
1. ®enepanbubiii 3akoH «OO0 obpasoBanuu B Poccuiickoit denepanun» OT
29.12.2012 Ne 273-®3.
2. VYxka3 Ilpesunenta Poccuiickoit ®enepaunn «O Mepax 1O peanuzaluu
roCy/IapCTBEHHON MOJUTHKHU B o0acTu oOpa3zoBanus u Haykm» oT 07.05.20212 Ne 599.
3. Vka3 [Ipesunenta Poccuiickoit @eaepannn «O MEpONpUATHSIX MO peaTu3aliH
roCyJIapCTBEHHOM conranbHOU NOJUTHKM» OT 07.055.2012 Ne 597.
4. Pacnopspxenue [IpaBurensctBa P® ot 30 nexadbps 2012 roga Ne 2620-p.
5. Ilpuka3z MunucrepctBa npocsemieauss PO ot 09.11.2018 roma Ne 196 «O6
yrBepkaeHun  [lopsigka  opraHM3anmd W OCYIIECTBJICHHS — 0Opa30BaTeIbHOM
JESATEIBLHOCTH T10 JIOTIOJIHUTENIbHBIM 00111e00pa30BaTeIbHBIM MPOrpPaMMam.
6. IlocraHoBieHne [7aBHOrO rocyIapCTBEHHOIO CaHUTapHOro Bpaya P®D ot
28.09.2020 Ne 28 «O06 yrBepxkaenuu canutapHbix npasui CII 2.4.3648-20 «CanutapHo
- BIIUJIEMHUOJIOTMYECKUE TPEOOBAHUS K OpTraHU3allui BOCIIUTAHUSI U OOyUEHHUS, OTAbIXa U
03JIOPOBJICHUS ACTEH U MOJIOJICKI.
OcHnoenas numepamypa
7. bokapea ['.A. OpraHuzanmsi [EAarorudyecKOro  HWCCIECAOBAaHHUS B
CIIeIMaIM3UPOBAaHHOM MOpCKoM julee. Kamnaunrpazn.1995.

8. bokapeBa T.A. Konuenmuss  memarorndyeckod  CHCTEMbI  PaHHEM
Mpo(EeCCHOHAIBHON MOJArOTOBKH MIKOJbHUKOB. Kamuuunrpaz. 1995.

9. bokapeBa ['.A. Anrebpa u reomeTpus: TeopHus U npuioxeHus. Kpatkuii kypc
JIEKITUH 110 TUCHUIUIMHE «JIMHEeHas anredpa U aHAIMTHYeCKas TeOMETPHUs»: YISOHUK
/ T'.A. bokapeBa, M.IO. bokapes. — Kanuaunarpaza: Uzn-so BI'AP®, 2012. — 125 c.

10. bokapeB M.IO. TlpodeccronanbHO OpUEHTUPOBAHHBIN TMPOIIECC 00yUYeHUs B
KOMIUJIEKCE <JIMLIEW-BY3»: Teopus U mpakTuka. Monorpadus. WMzganme 2-e
nonoiaHeHHoe. — M.: M3patensckuit ientp AIIO, 2002. — 232 c.

onoanumenvnuas numepamypa

11. JlonoBok JI.M. ®@akynbTaTUBHBIE 3aHATHS 1O reoMeTpuu st 7-11 kmaccos:
[Toco6ue ms yuurtensa.  K: Pag.mk.,1990

12. Kozko A.W., Yupckuit B.I'. 3agaun ¢ napaMeTpoM U Apyrue CIOKHBIC 3a/1a4H.
— M.: MIIHMO, 2007. — 296 c.

13. Kanens-benor A.S., KoBansmxu A.K. Kak pemarotr HecTaHaapTHbIC 3a1a4n/
ITox. Pen. B.O. byraenko. — 4-e u3a., crepeorun. — M: MIITHMO, 2008. — 96c¢.

14. bparaon A., ®emnoy3 JI. "Urpel g yma. YopaxHeHUs! JJisi pa3BUTHS
MaTeMaTHYECKUX, BU3YyaIbHBIX U JoTUUeckux crocodHocrei", M.: "OKCMO", 2005
T.

15. beubniop C.®. "3anumarenbHass matemaruka st Bcex", C-116, "Ilurtep",
2005 r.

16. BacunseB H.b., I'yreamaxep B.JI. u ap. «3aouHble MaTeMaTUYECKHE
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onmMIuaae», M.: «Haykay, 2001 r.

17. BoponoBa T.J., Kammpuna JLLA. «YpaBHEHUS U HEPABEHCTBAY.
/Metonuueckoe mocoOue s 3a04HOM (PU3MKO-MaTeMaThudeckon mkoiasl MUDU,
M.: 1989 r./

18. Jlrotukac B.C. "®akynpTaTUBHBIA Kypc IO MaTeMarhke. Teopus
BepositHocTel" — M.: "I[Ipoceemenne”, 1990 r.

19. Mocrtcemep @. "llaTbaecaT 3aHUMATEIbHBIX BEPOSITHOCTHBIX 3aJad C
pemienusimu” — M.: "Hayka", 2006 r.

20. Ilepensman .M. "3anumatenbHas anreOpa. 3aHuMaTeNbHas reoMeTpus’ —
M.: "Actpens", 2003 1.

21. biimakoB A.Jl., biuakoB FO.A ['eomeTrpruueckue 3agauu Ha MOCTPOCHUE. — 2-
e u3a., crepeoT. — M.: MITHMO, 2012. — 152 c.

22. CkBopuoB B.B. «Heckyunsie Beruncinenus», M.: «IIpocsemenue», 1999 r

23. Jlyppe M.B. 3amaunm Ha COCTaBIICHME YpaBHEHUU. TeXHUKA pEIICHHM.
VYuebnoe nocodue. — M.: M3narensckuit otaen YHII JIO, DUSMATIINUT, 2002

24. T'orman O.'. CrepeoMeTpuyecKue 3aJadyd U METOJbl UX pelIeHHs. — M.:
MITHMO, 2006.

25. IlerpakoB 1.C. Marematuka aiis iro6o3HatenbHbIx: Ka. s yuamuxcs 8-11
k1. — M.: IIpocsemenue, 2000.

26. Kanenb-benoB A.4l., KoBanbmku A.K. Kak pemiaroT HecTaHAapTHbIC 3a/1auu/
nox pea. B.O. byraenko. — 4-e u3., CTEpeoTHIL.

[IPU/I0’KEHHUE

I'1occapuii (MOHATUMHBIN annapar)
AHAJIM3 — Tpoleypa MBICIEHHOTO (MHOT/Ia U PeajbHOI0) PACUJICHEHHUS U3y4aeMOTro
00bEKTa Ha COCTABHBIC YAaCTH, CTOPOHBI, CBOMCTBA U M3yUCHUE HUX.
AJiredpa — 4acTb MaTeMaTHKH, MOCBAIIEHHAS W3YyYECHHUIO ONEpaluid Haj dJIEMEHTaMU
IPOM3BOJILHON (HOPMBI, 00O0OMIAIOIMIMX OOBIYHBIC OIEpallUd CIOKCHHUS, YMHOKCHHS
YUCeT W OTHOIICHHWE HEpaBEHCTBA uucen (anredOpa MHOTOWICHOB, JIMHEWHAs anreopa,
BEKTOpHAs ajreopa u T.1.).
AbOcumcca — OJlHAa M3 JIEKApPTOBBIX KOOPJIUHAT TOYKH, OOBIYHO TiepBasi, 0003HauYaeMast
OYKBOH X.
AKcCHOMATHYeCKHI MeToJ — crioco0 MOCTPOCHUSI HAYYHOU TEOPHUH, ITPU KOTOPOM B €€
OCHOBY BBOJISITCSI aKCHOMBI, U3 KOTOPBIX BCE OCTAJIbHBIC YTBEPXKICHHUS ITOM TEOpUHU
(0ObIYHO  Teopembl) BBIBOASTCS IMyTeM JokKa3aTenbcTB. I[locTpoenune  Teopuu
AKCMOMATUYECKUM METOJ0M Ha3bIBAIOT JEyKTUBHBIM.
AJITOPUTM — TIOCJIEIOBATEIbHOCTh TOYHO OIMCAHHBIX ONeEpalui, BBIMOJHIEMBIX B
OTIPE/ICICHHOM TIOPSIIKE TMPU PElIeHWH KOHKPETHOW 3aJayd WM COBOKYIHOCTH 3aj1ay
OTPENICICHHOTO Kjacca. MHOruMe ajaropuTMbl H3BECTHBI B BHUJE MPaBWI. MPABUIO
Capproca 1151 BBIYUCIICHUST onpeaenuTeneid 3-ro nopsiaka, npasuiio Kpamepa peuieHus
CUCTEM JIMHEHHBIX alreOpanyecKuX ypaBHEHUH, MPABUJIO MapaJljIeiorpaMMa CIOKEHUS
JIBYX BEKTOPOB U T.]I.
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Ano¢gema — B IIPaBWIBHOM MHOI'OYT'OJIBHUKE OTPE30K MEPHEHAUKYISAPA, ONMYLIEHHOTO
U3 LEHTPa Ha JII0OYI0 U3 €ro CTOPOH; B MPABWJIbHOM MUpaMue BbICOTa OOKOBOM TpaHH.
BuccekTpuca TpeyroJibHMKA - OTPE30K OMCCEKTPUCHI OJHOTO M3 YIJIOB TPEYTroJIbHUKA,
3aKJIIOYEHHBIM MEX]y BEPIIMHOW W MPOTHUBOIIOJIOXKHOU CTOPOHOM. BHCCEKTpPHUCHI BCEX
YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OOHOM TOYKE - ILEHTPE BIMCAHHOIO KpyTa.
buccekTpuchl BHYTPEHHETO M BHEIIHETO YIJOB IPU OJHOM BEpPUIMHE B3aUMHO
NEPIEHIUKYJIISPHBI.

BHemHuit yroJ - yroyi, CMEXHbIM C KaKUM-TO YIJIOM MHOTOYrojJbHUKa. B dacTHOCTH,
BHEIIIHHUI YroJI TPEYTOJIbHUKA PABEH CYMME HE CMEKHBIX C HUM BHYTPEHHHX YTIJIOB.
BnmcaHHBIH yroa - yroj, BEpIIMHA KOTOPOTO JIEKHT Ha OKPYKHOCTH, 4 CTOPOHBI
MIEPECEKAIOT OKPYKHOCTh (OMUPAIOTCA Ha OKPY>KHOCTD); BEJINYMHA yTJla PaBHA MTOJIOBUHE
YIJIOBOW BEJIMYMHBI IyTH, HA KOTOPYIO OH OIHUPAETCS.

Bbicora — o0Tpe3ok (a Takke AJIMHAa OTpe3Ka) MEpPHEHAMKYJIApa, OMYLIEHHOIO W3
BEPUIMHBI WM BEPXHEH 4acTU reOMEeTpUYecKo (pUrypsl (B 4aCTHOCTH, TPEYTOJbHUKA,
MpamMubl, KOHyca) Ha €€ OCHOBAHHME WJIM IMPOJIOJKEHUE OCHOBaHUA. BbicoTa mpu3Mmsl,
Tpaleuuu, MUWINHIPA, [AapOBOr0 CIIOS, a TAKXKE YCEUEHHBIX NapajljIeIbHO OCHOBAHUIO
KOHYCa ¥ ITUPAMUJbI — PACCTOSTHUE MEXKY BEPXHUM U HU)KHUM OCHOBaHUSIMU.
I'eomerpuss — d4acTb MaTEeMaTHKH, MPEIMETOM HCCIEIOBAHUSA KOTOPOM SBIIAIOTCS
IPOCTPAaHCTBEHHBIE OTHOUIEHUSI U (POPMBI JINHUH, PUTYp, TOBEPXHOCTEH, TE.

I'panb MHOrOrpaHHMKa — TIUIOCKUM MHOTOYTOJBHHUK, KaK 4YacTh MOBEPXHOCTH
MHOTOIPaHHUKA, OTPaHUYEHHBIN ero péopamu.

I'padpuk pyHknum — UHUS HA TJIOCKOCTH, KaK MHOXECTBO TOYEK, KOOPAWHATHI
KOTOPBIX (X,y) cBsi3aHbl cooTHomeHueM y=f(x) mmm F(x,y)=0. ['papukom QpyHkuum npyx
nepeMeHHbIX z=f(X,y) B MNpAMOYroiabHOM JEKAPTOBOM CHCTEME KOOpPAMHAT B
MIPOCTPAHCTBE SABJISETCS B OOIIEM CiIy4ae MOBEPXHOCTb.

JIByrpanHbiii yron — ¢urypa B IpOCTpaHCTBE, 0Opa3oBaHHas  JABYMs
MOIYTUIOCKOCTSIMU, UCXOJSIIMMHU U3 OJHOW NMPSAMOW M HA3bIBAEMBIMU I'PaHSIMH, U YacCTh
MIPOCTPAHCTBA, OTPAHUYECHHAS YTUMH IOJTYTUIOCKOCTSIMH.

JMenykuusi — Qopma MBIIJICHUS, MOCPEACTBOM KOTOPOW YTBEP)KIEHUE BBIBOAUTCS
YUCTO JIOTHYECKH (MO TMpaBUaM JIOTMKH) W3 HEKOTOPBIX JaHHBIX YTBEPKIACHUN —
IIOCBUIOK.

JlekapTroBa cucTEeMa KOOPAUHAT — TPSAMOJIMHEHMHAS CUCTEMa KOOPAMHAT Ha
IUIOCKOCTH WJIM B MPOCTPAHCTBE, B KOTOPOM MacImITaObl O OCSAM KOOPIMHAT PABHbI; 3TO
YaCTHBIM Ciiy4dail a@@UHHON CHCTEMBl KOOPJIWHAT B EBKIMJOBOM MPOCTPAHCTBE C
OPTOHOPMHUPOBAHHBIM 0a3zucoM. Ecnu HeT crnenuanbHbIX OrOBOPOK, PELIAIOTCs 3aaud U
cTpositcsi rpaduku (QYHKIUA B JEKapTOBOM MPSIMOYTOJBHOM CHCTEME KOOpAUHAT;
HarpuMmep, B mpocTpancTBe Oxyz ocu koopauHat Ox, Oy, Oz — ocu abcuucc, opJauHar,
aIIMKaT COOTBETCTBEHHO.

JIMKPUMHMHAHT —BBIpAXEHUE, COCTABJICHHOE U3 BeIMYMH  (KOA()(PUIIUEHTOB,
IPOU3BOJHBIX U T.J.), ONPEIEISIONINX TaHHYIO 3aBUCUMOCTb.

JI0Ka3aTeIbLCTBO — PACCYXKJEHUE IO ONPEICICHHBIM IpaBWiIaM, OOOCHOBBIBAIOIICE
Kakoe-1100 yTBEpKICHHE.

Nupyknust — ¢Gopma MBIIUICHHS, TTOCPEIACTBOM KOTOPOI MBICIIb HaBOJUTCSA Ha KaKoe-
6o oOuiee yTBEp:KIECHUE WM TMOJIOKEHUE, MPUCYIIEe BCEM €IWHUYHBIM MpeaMeTam
ONPENEIIEHHOW COBOKYIHOCTH. HMHAYKIHA dYacTO UCIONB3YeTCd B COYETAHUM C
JNETYKIUEH.
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Koncranra — BenmunHa, KOTOpas B KOHKPETHOM 3a/1ade COXPAHSAET ONHO M TO XKe
3Ha4YECHHUE.

Kondurypanuss — BHelmIHUN BUJ, oyepTaHue, o0pa3; B LEJIOM KOHEYHOE MHO>KECTBO
TOYEK, TNPSIMBIX, IUIOCKOCTEH,  CBSI3aHHBIX  MEXAy  COOOH  OTHOILICHUSIMU
PUHA/JIEKHOCTH.

Ko>pdumueHT — UKCIOBOM MHOXHUTEIb IpU OYKBEHHOM BBIpAXEHUHU, 3aJlaHHBIN
MHOXUTENb MPU TOW WA WHOW CTENEHH HEU3BECTHOTIO WJIM MOCTOSIHHBIM MHOMXHUTEIb
IPU IEPEMEHHON BEJIMYHHE.

JleMMa — BCIIOMOTaTeIbHOE MPEIJIOKEHUE, SIBISIOIICECS BEPHBIM BBICKA3bIBAHUEM,
ynoTpeoJisieMoe MpH J10Ka3aTeNIbCTBE APYTUX YTBEPKIACHUH (TEOpEM).

MaremaTuka — HayKa O KOJIMYECTBEHHBIX COOTHOIIEHHUSAX W INPOCTPAHCTBEHHBIX
dopmax IeHCTBUTEILHOTO MHPA.

MartemaTuyeckasi MoJe/ib — MPUOIIKEHHOE OMHMCAaHKE KaKOro-iIu0o Kiacca sIBJICHHM
BHEIIIHETO  MHPA, BBIPAXKEHHOE C TOMOIIBKD  MAaTeMaTUYECKOW  CHMBOJIMKH.
MaremaTn4eckoe MOJEIUPOBAHHUE IIMPOKO MCHOJIB3YETCS B NPUKIAIHBIX 33/1a4ax, B
IIPOTHO3UPOBAHUHU U YIIPABJICHUU.

Meauana — OTpe30K, COCIMHSAIOIINNA OJHY W3 BEPLIMH TPEYrOJIbHHUKA C CEPEAUHOU
IIPOTUBOIIOJIOKHON CTOPOHBI.

Meton I'aycca — mMeron mpuBeleHUSI K TPEYTOJbHOMY BHUAY OIpENEIUTeNs (IIPU €ro
BBIYKMCIICHUN) WM PACHIUPEHHOW MATPUIBI CHUCTEMbl (IIyTEM OSKBUBAJICHTHBIX €€
npeoOpa3zoBaHui TP PEUICHUU CUCTEMBI TUHEHHBIX YpaBHEHUH).

MHOroOrpaHHuK B TPEXMEPHOM IIPOCTPAHCTBE — COBOKYNHOCTH KOHEYHOTO YHCIIA
IJIOCKUX MHOTOYTOJBHUKOB, 00pa3yloluX 3aMKHYTYIO IIOBEPXHOCTb; MHOTOYTOJbHUKH
HAa3bIBAIOTCS TPAHSIMU, UX CTOPOH.

MHOroyrojibHuK — 3aMKHYyTas JJOMaHasl JINHUS.

HakyioHHas — npsimasi, nepecekaromas Ipyryro MpsSMYI0 WIH ILUIOCKOCTh IMOJ YIJIOM,
OTJIMYHBIM OT IIPSIMOTO.

HenpepbiBHass pyHknuss — QyHKUHS, MOTyYaromas 0€CKOHEYHO MaJlble MpUpalIeHUs
npu OECKOHEYHO MallbIX TMpUpAIICHHUsIX apryMeHTa (rpaduyeckd MpecTaBuMa
crutomHOM nuHuen). OCHOBHBIC AeMEHTapHble (QYHKIIUUA HEMPEPHIBHBI HA MHOXKECTBE
UX 3a1aHUsl.

Ob6aacTh 3HAYeHWH (PYHKIMH — MHOXECTBO 3HAUYCHUU (YHKIIMU (MHOMXECTBO BCEX
AJIEMEHTOB, KOTOpbIe (DYHKIMEH MMOCTABJIEHBI B COOTBETCTBUE IEMEHTaM U3 €€ o01acTu
onpeeICHHUS ).

Obaacts omnpegeseHusi (QYHKOMM — MHOXXECTBO 3HAYCHUH, MPUHUMAEMbIX
HE3aBUCUMON MepeMEHHOMN (apryMEHTOM).

OrpannvyenHast pyHKuus — (QyHKIUS, MHOXKECTBO 3HAYEHUI KOTOPOM Ha HEKOTOPOM
MHOXecTBe E orpanmdyeHo (MHOXXECTBO 3HA4YEHHMH, KOTJa apryMeHT mpoleraer
MHOecTBO E, eCTh OrpaHM4eHHOE MHOYKECTBO).

[Mapajuienenumnen — MIECTUTPAHHUK, MPOTHUBOIIOJIOKHBIE T'PAHUM KOTOPOTO MOMAapHO
napajuiesIbHbl U MPEACTABIIIOT ITONIAPHO PaBHBIE MapAJLIEIOTPAMMBI.

I[lnanumMeTpuss — 9acTh DJIIEMEHTAPHON T€OMETPHUH, B KOTOPOU H3ydaroTcsl GUTYpHI HA
IIJIOCKOCTH.

Ilnomaab — ojHAa W3 BEJIWYMH, CBSI3aHHBIX C TeoMeTpudyeckumu ¢urypamu. B
MPOCTEHIINX CITy4asiX U3MEPSAETCS YUCIOM 3aMONHSIIONINX MJIOCKYI0 PUTYypy €AMHUYHBIX
KBaJpaToB (KBaJpaToOB CO CTOPOHOM, pABHOW €UHULE JJINHBI).
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PaBHOCHJIBHOCTH YyTBep:kaeHul (ypaBHeHuid, ¢popmyn u T.4.) A u B — mnonsrue,
O3Hauarollee, 4YTO NpPU KaKIOM JONYyCTUMOM HaOope 3HA4YeHUH MapaMeTpoB
yIBepkacHUs A u B o6a uctuHHBl win oba noxkHbl. Hanpumep, paBHOCHMIBHOCTH
YPaBHEHUM, HEPABEHCTB U UX CUCTEM O3HA4YaeT COBIAJCHUE MHOKECTB UX PEILICHUH.

Cunres — 06T)CILI/IHCHI/IG IMOJYUYCHHBIX B PC3YJIbTATC aHAJIN3ad yacTeu 06T)CKTOB, Hux
CTOPOH HJIN CBOMCTB B CAHNHOC LCI0C.
CpaBHeHne — IIO3HAaBAaTCJIbHAA OIICpalivA, BbIABJIAIONIAA CXOACTBO WM PA3JIAYNC

00BEKTOB (JTMOO CTyNEHEH pa3BUTHSA OJHOTO M TOTO ke 00BEKTa), T.€. UX TOXKJIECTBO U
paznuyusl.

Teopema — npemioxenue (yrBepKIeHUE), MICTAHHOCTh KOTOPOTO JOKa3biBaeTcsa. YacTo
TeopeMa KOHCTpyUpyeTcsi B opMme yclaoBHOro npeanoxkenus. [lepas e€ yactp (mocie
CJIOBa ‘“‘ecnii” 10 CJIOBA ““TO’’) BBIpaXaeT yCJIOBHUE, a BTOpas 4acTh (IOcie ClioBa “T0”) —
3aKII0YEHUE Teopembl. Eciii NMOMEHSATh MeCTaMH YCJIOBHE W 3aKJIIOYEHHE JaHHOM
(mpsiMO#) TeOpeMbI, TO TOJY4YUTCS Teopema oOpartHas. Ecnu BepHO HeEKOTOpoe
MPEAJIOKEHUE, TO 0OpaTHOE EMYy HE BCET/1a BEPHO.

ToKmecTBO — PaBEHCTBO JABYX AHAIUTHUYECKUX BBIPAKECHHM, TPUHUMAIONIUX pPABHBIC
3HAUYEHUS MPU JTHOOBIX JOMYCTUMBIX 3HAUCHUSIX BXOJSIINUX B HETO MEPEMEHHBIX.

Yroa — reomerpuueckasi Gurypa, CoCTosIas U3 ABYX PA3IUUHBIX JIy4eH, BHIXOISAIINX
U3 OJIHOU TOYKH. JIydn Ha3bIBAIOTCA CTOPOHAMH, a OOIIEe HA4all0 — BEPIIMHON yTJIa.
durypa reomerpuieckasi — BCSIKOE MHOXKECTBO TOYEK (KOHEYHOE WJIM OECKOHEUHOE)
Ha MpPsSIMOW, IJIOCKOCTH WJIM B IpocTpaHcTBe. Hampumep, Touka, IBE TOYKH, OTPE3OK,
npsiMasi, OKPY>KHOCTb, KPYT, I1ap U T.1.

DyHKUMSA — OJIHO M3 OCHOBHBIX MOHATUM MAaTEMaTHKH, BBIpAXKAIOUIEE 3aBUCUMOCTH
OJIHMX TEPEMEHHBIX BEJIUYMH OT JIPYTUX; IOJ BEJIWYMHOW 3/1€Ch MOHUMAETCS YUCIIO
(BelleCTBEHHOE, MHHMMOE WJIM  KOMIUIEKCHOE), COBOKYMHOCTh 4YHCen (TOYKa
MIPOCTPAHCTBA) U BOOOIIE MHOKECTBA PA3IMYHON MPUPO/IBI.

Xopaa — NpSIMOIMHEWHBIN OTPE30K, COSAUHSIONINI JBE MPOU3BOJIBHBIC TOYKH KPUBOU
JIMHUM WA TIOBEPXHOCTH, HE TIepeceKas ux.

DiieMeHTapHble (PYHKIMU — KJ1acC PYHKIUHN, COCTOSIINN 13 OCHOBHBIX 3JIEMEHTAPHBIX
dbyHKIMNA (MHOTOYJICH, pallMOHaJbHAs, CTEMEHHas, MoKa3aTeabHas, jJorapupmMudeckas,
TPUTOHOMETPUUECKHE, OOpAaTHBIE TPUTOHOMETPUUYECKHE), THUIEPOOINUECKUX, 00OpaTHBIX
runepOomnuecknx (QyHKINNA, a Takke (QYyHKIUNA, TOTYyYalOIMUXCs U3 MEPEUUCICHHBIX C
MOMOIIBI0 YETHIPEX apu(PMEeTHUEeCKUX IEHUCTBUNW U CYNEPIIO3UILIUNA, TPUMEHSIEMBIX
KOHEUYHOE urcyo pa3. JlaHHbie PyHKIIMN HEMPEPHIBHBI BCIOY, T/I€ ONPEICICHBI.
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