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Hcnonb3oBaHue TEXHOJIOTHH KOOIIEepaTuBHOIO Oﬁy‘leHl/lﬂ Ha ypoKax

MAaTEMATHKHU JIJISl PAa3BUTHA HHKCHEPHOI'0 MBIIIVICHUHA

B coBpeMeHHOM Mupe, Irie TEXHOJOIMH Pa3BUBAIOTCSI C HEBEPOSTHON
CKOPOCTBIO, MHXKEHEPHOE MBIIICHHE CTAHOBUTCS OJHHUM M3 KIIFOYEBBIX HABBIKOB,
HEOOXOQUMBIX JUIsl YCHEWIHOTO PEIICHUs CIOXKHBIX 3aJad U CO3JIaHUs
WHHOBALMOHHBIX TPOAYKTOB. OTHAKO pa3BUTUE MHKEHEPHOI'O MBIIIEHUS TPEOyeT
HE TOJIbKO TNIyOOKHMX 3HAHUI B 001aCTH HAyKU U TEXHUKHU, HO U YMEHUS padoTaTh B
KOMaH/ie, KPUTUYECKU OLEHUBATh HMH(OPMALNIO, aHAJIW3UPOBATh HPOOJIEMBbI U
HaxOJUTh ONITUMAJIbHBIE peleHus. [103ToMy cunTaro, 4T0 yMECTHO TOBOPHUTH O TOM,
YTO TEXHOJIOTUS KOONEPAaTUBHOTO OOy4YeHUS MOXKET IIOMOYb B Pa3BUTUHU

HHXCHCPHOT'O MBIIIJICHUS HA YPOKAaX MaTCMATHKH.

ITpexxne Bcero pasdepemcs C TeM, 4TO KE TAKOE MHKEHEPHOE MBIIUICHUE, a

TAKIKC YTO IIPCACTABIIACT CcO0O0M TEXHOJIOTHS KOOIICPATUBHOI'O MBIIIJICHHA.

HNH:keHepHOE MBINLIEHHE — 3TO CIOCOOHOCTh AHAM3UPOBATH CIIOKHBIC
CHUCTEMBI, BBISBIIATh UX CiIabble MecTa W mpeajiaraTth dQQEKTUBHBIC PEIICHUS IS
ynydiieHus ux padotel. OHO BKIIOYaeT B ceOs yMeHHE paboTaTh C JIaHHBIMH,
MOJICTUPOBATh TPOIECCH, CO3/1aBaTh MPOTOTHUIIBI M TECTUPOBATh WX, a TAKKE

OILICHHUBATH PC3YJIbTATbl U BHOCUTH KOPPCKTUBLI.

TexHo0rus KOONMEPATHBHOIO O0y4YEeHHMsI — DTO METOJIMKA, KOTOpas
OCHOBaHA Ha COBMECTHOW paldoTe yuamuxcsi B HEOONBIIMX TpyMIax s
JnocTrxkeHus oomel nenu. OHa TOMOraeT pa3BUBAaTh KOMMYHUKATHBHbBIEC HAaBBIKH,

KPUTHUYCCKOC MBIIIJICHUC U YMCHHEC PCIIATh HpO6H€MbI.

HpI/IMeHeHI/Ie TCXHOJIOI'MH KOOIICPATHUBHOI'O O6y‘—IeHI/I$I Ha YpOKax MAaTCMAaTUKHU

IIO3BOJIACT:



. Dopmuposamsb HABLIKU KOMAHOHOU pabombl. YUalllUecs ydarcs
CIylIaTh APYT ApPyra, BbICKA3bIBaTh CBOM HJEH. ApTyYMEHTUPOBATH CBOIO TOUYKY
3p€HUSI U HAXOJIWTh KOMIPOMHCCBHI. ODTO TMOMOraeT MM JIy4dllle IOHUMATh
MaTeMaTUYECKUe KOHIIENIMU U peliaTh 3aa1aud. Hanpumep, pu U3ydeHUu TEMbI
«MHOrorpaHHUKW» YYEHUKOB [EII0 Ha TPYIIbI, Ka)xaas TpyIna HCCIeAyeT
CBOMCTBa OJHOTO MHOTOTPAaHHUKA, MPOBOAUT JI0KA3aTEIbCTBA, a 3aTEM JIEIUTCS

CBOMMH OTKPBITHAMU C OCTAJIbHBIMH YHAIIIUMUCH.

. Pazeusamv  xkpumuueckoe muluiienue. Ydamuecs aHAIU3ZUPYIOT
uH(popmanuio, GOopMyJIUPYIOT TUIOTE3bl U MPOBEPSIIOT UX MPABUIBHOCTh. JTO
CIIOCOOCTBYET Pa3BUTHIO MHXKEHEPHOTO MbluieHud. K npumepy, npu usyyeHuu
TeMbl «llnomans Tpanmenum», rpyInaM MOXKHO IPEMIOKUTH CaAMOCTOSTEIBHO
BBIBECTH (POPMYITY SISl HAXOKEHUS IUTOIIAIN TPANICLIUH UCTIONb3Ys €€ pa3OrueHne
Ha (QUrypsl, IUIOIAAM KOTOPBIX YdYalllhecs YXKe YMEIT HaXoAuTh (IBa
TPEYrOJbHUKA, MPSAMOYIOJIBHUK H JBa IPAMOYTOJBHBIX TPEYIrOJbHUKA,

napajuie’orpaMmm 1 TpeyroiabHUK U T.1.)

. Tosviwams momusayuio x ooyuenuro. Pabotast B KoMaHje, yyaliuecs
YyBCTBYIOT ce0s 0ojiee yBEPEHHO M  3aMHTEPECOBAHHO, YYBCTBYIOT
OTBETCTBEHHOCTh 3a OOIIUH pe3yibTaT. ITO MOTUBUPYET UX K Oosiee TiIyOoKoMy
u3ydeHuto Matepuana. OHU aKTUBHEE YYaCTBYIOT B Y4€OHOM MPOIIECCE U JIydIle
YCBaMBAIOT MaTepuall. Tak, Ha YpOKE TeOMETPUH YICHUKH MOTYT OObETUHUTHCS B
TPYNIBI Uil pelieHust 3a1ad Ha noctpoeHune. Kaxnas rpynma mosydaer Habop
WHCTPYMCHTOB (JIMHEWKa, IUPKYJb, TPAHCIOPTHUP) M 3aJaHUE IOCTPOUTH
onpenenéHHY0 GUrypy. 3aTeM OHM OOMEHHUBAIOTCS Pe3yIbTaTaMHu U 00CYKAAloT,

KaKuC MCTOAbI ITIOCTPOCHUA OHU MCIIOJIb30BAJIM.

I[J'ISI Pa3BUTHA MHKCHCPHOI'O MBIIIJICHUA Y€PE3 TCXHOJIOTUIO KOOIIECPATUBHOI'O

OOyYEHHS UCTIONB3YIO CICTYIOIINE METOIbI M IPUEMBI:

1.  I'pynnosvie npoexmwvi. Yuamuecs pabOTalOT B TpyNmax Haj
MPOEKTAaMH, CBSI3aHHBIMU C MaTeMaTUKoOW. Hampumep, oHM MOTYT CO3/1aTh MOJIETb

T€OMETPUUECKON (QUryphbl, PELIUTh 3aJady ONTUMU3AIMH, WIH pa3padoTaThb



AJITOPHUTM, IIOBECTH OIIPOCHI WKW JSKCICPUMCHT IJIsI YPOKOB «BepO}ITHOCTL u

CTaTUCTHUKA».

2. Juckyccuu. Yyammecss 00CYXIalOT MaTeMaTHYECKHWE TOHSITHUS U
3amaun B rpynnax. OHU BBICKA3bIBAIOT CBOM MHEHHSI, 3a/1al0T BOMPOCHI U
apryMEHTUPYIOT CBOIO mo3uiuio. Hampumep, Ha ypoke anreOpbl YYEHUKH MOTYT
00CYIUTh pa3INUYHbIE CIIOCOOBI PEIICHUS] UPPALMOHATIBLHBIX YPAaBHEHUM U BBIOpATh

Haubonee 3 HEeKTUBHBIA METO AJISl PEIICHUS YPaBHEHHI.

3. Ponesvie uepwvi. Yuauuecs UrparoT pojid, CBsI3aHHbIE C MAaTEMaTUKOM.
Hanpumep, oHu MOTYT OBITh HHXKEHEPAMU, KOTOPBIE PEIIAIOT 33/1a4y ONTUMHU3AIUN
I COOMPAIOT KOCMHUYECKHUU KOpadiib, WM YYEHBIMH, KOTOpPBIE HCCIEIYIOT
CBOIcTBa reomerpuueckux ¢uryp. Ha ypoke BEpOSATHOCTh U CTATUCTUKA YUCHUKHU
MOTYT CBHI'PaTh POJb COLMOJIOIOB, KOTOPBIE MPOBOJAAT OMNPOC OOIIECTBEHHOTO
MHeHus. OHu OynyT coOupaTh JaHHblE, 00pabaTbiBaTh WX U MPEACTaBIATh

pe3ynbTaThl B BUJI€ TPaUKOB U JUATPAMM.

4.  Keiic-memoo. Yuamuecs: pa30uparoT pealibHble CUTYyalluu, CBs3aHHbIE
c maremaTukoil. OHM aHaTU3UPYIOT JaHHbIE, (QOPMYJIHUPYIOT THUIOTE3bl W
MpeaIaraoT PeIIeHus. JTO MO3BOJISET 00yUaAOIIMMCS IPUMEHITh CBOM 3HAHUS Ha
npaktuke. OHU paboTarOT HaJ KOHKPETHHIMH TPOEKTaMH WM 3aJadyaMu, YTO
MOMOTAET UM JIy4Ille TIOHITh, KaK IPUMEHSATh WHKEHEpHbIE pUHIHIBL. Ha ypoke
reomerpun 1o Teme «lIpumeHeHne TOMOOMS TPEYrOJHLHUKOBY»  YUYCHHKH
paccMaTpHUBAIOT 3aJa4M HA OMpPEIENIEHNe PACCTOSHUS JI0 HEJOCTYITHON TOYKH Ha

MECTHOCTH, Ha OTpeJIeTICHNE BBICOTHI 00BEKTa Pa3HBIMU CIIOCOOAMU.

5.  Mamemamuueckue copesHogaHus. Ydallhecss COPEBHYIOTCS B
pElIEHNH MAaTeMaTUYECKUX 3a7a4 B KOMaHJax. JTO CTUMYJIUPYET UX MHTEpEC K
MAaTEMATUKE U Pa3BUBAET UX MHKECHEPHOE MBIIUIEHUE, T.K. MOKHO PEIIaTh 3aJ1a4u
WCIIO0JIb3YS pa3Hble TAKTUKU. Hanpumep, npu mpoBenennu ypoka o reme «Pemenne
MPUKIIATHBIX U MPAKTHYECKUX 3a]1a4, COACPIKAITUX APOOH, OTHOIIEHUS, POTIOPIIAN
U nporieHTh». Kaxkas rpynmna — 370 KocMHYecKuil Kopaliib, a ydaiuecs He MPoCTo

TYpPHUCTHI, @ HH)XEHEPBI, KOTOPbIE HECYT OTBETCTBEHHOCTh 33 UCIIPABHOCTH CBOETO



kopabis. Ha 6opty xopabeit 6ema: BBIXOIAT U3 CTPOS OJIOKU, TPOUCXOIUT COOM
obopynoBanus. Kaxnas koMaHaa J0KHA pEaHUMHUPOBATH OJIOKH, UX HAa KaXKIOM
KopabJie poBHO 12. Ha cTosiax KOHBEpTHI ¢ 3aniacom OaTtapeek. CBepXy yKaszaH 3apsi
OaTtapeu, B HacToslllee BpeMs Oaraper YacTUYHO pa3psiKEHbI (3aps]l 0003HauYCH
yépHbIMU T00caMu). [loaTOoMy, mpexiae ueM B3ATh Kakylo-TO OaTapero, Hajo
BBIYHMCIIUTD €€ 3apsia. 3apsa 6arapeu JOJKEH B TOYHOCTH COBIAJATh C TPEOyeMbIM
B Onoke 3apsimoM. UToOBl BOCTOIB30BaThCs OaTapeeid BaM HEOOXOIMMO PELIUTh
3a/layy TOJ HOMEpPOM, KOTOpBIM siBisgeTcss HoMepoM Oatapeu. I[Ipexne uewm,
BOCIIOJIB30BaThCsl Oarapeell HeoOXoauma mpoBepka 3kcneproM. [losTomy mocne
peIIeHus 3a1a4yH, 00s3aTEIBbHO MPOXOANM IKCIIepTH3y. M BOT TyT Ba)KHO, 4TOOBI
YYaCTHUKU KOMAaHJbl paclpeAesIuiiv 3aaud MEXIy co00ii, TOTOMY YTO TaK OHH
CMOTYT PELIUTh OOJIBIIE.

6.  Pegnexcua. B KoHIle ypoka ydaliuecsl AENATCS MHEHHSIMH O CBOEH
pabote B rpymmax. OHU OIEHUBAIOT CBOIO POJIb B KOMaHJIE, CBOM YCIIEXH, a TAKXKe

TPYyAHOCTH, C KOTOPBLIMH OHU CTOJIKHYJIUCH.

Hnst obecrieuenust 3¢G(HEKTUBHOCTH KOOMEPATUBHOTO OOY4YEHHUS BaKHO
dbopMHpoBaTh TPYMIBI C YYETOM YPOBHS 3HAHMM M YMEHUW ydamuxcs. ITO
MO3BOJIUT KaKJJOMY YUEHUKY BHECTH CBOM BKJIaJ| B 00IIYI0 pabOTy U MOYYBCTBOBATH

cebs OCHHBIM YJICHOM KOMAaHAHBI.

Pa3BuTHEe WHXEHEPHOTO MBIIUIEHUST Ha YpOKax MaTeMaTUKH 4Yepe3
UCIIOJIb30BaHUE TEXHOJIOTUH KOOTIEPATUBHOTO O0YUYEHUS SIBISICTCS] BAXKHBIM I11aroM
B IOJArOTOBKE OYAYUIMX HMHXEHEPOB K PEHICHUIO CIIOXKHBIX 3a7ad U CO3JIaHUI0

HMHHOBAIMMOHHBIX IIPOAYKTOB.



