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Meroandeckue peKOMEHIalUu 1o H3ydeHuio ydeOHoro mpenmera YIIB.02 «®Dwusukay
npenHazHaueHsl Uil cryaeHTtoB M mnpenonasarened AHO 110 «(II'TK». Meroauueckue
YKa3aHUS OMPEICNSIOT OPHUEHTUPBl M CIIOCOOCTBYIOT 0ojiee OOCTOSITENTFHOMY YCBOSHUIO
MIPOTrpaMMHOTO MaTrepuaiga, OpPTaHW3allud CaMOCTOSTEIBHOTO Tpollecca H3yYeHUs YYeOHOU
JTUCIUTIIMHBI 00ydaromumMucs mo crenuanbroctu CI10.

JlaHHbIE METOJMYECKHE PEKOMEHJAIMKA IOMOTYT OpPraHU30BaTh CaMOCTOSITEIbHYIO
JeATEIbHOCTh CTYJEHTOB Ha OCHOBE JAESATEIBbHOCTHOTO M KOMIIETEHTHOCTHOI'O MOJAXOJO0B K
o0ydenuto, uro coorBeTcTByeT TpeboBanusiM DPI'OC CIIO mo cnemumansHOCTH (09.02.03

[TporpaMMupoBaHu€e B KOMIIBIOTEPHBIX CUCTEMAX.

ABTOp-cocTaBuTenb: BoTnHoBa A.A., cTapmuii mpenogaBaTelib

Mertoanyeckre peKOMEHAAU M0 HW3ydeHuto 0azoBoil aucuuiuiiHel YIIB.02 «®uznka»
paccMOTpeHbl M OF00peHBl Ha 3acelaHuH Kadeapbl MaTeMaTHYeCKUX M €CTEeCTBEHHOHAYYHBIX

JUCIUIUTNH, TPoTOKO0JI Ne 6 oT «17» stuBapst 2020 r.

PexomennoBansl k yrBepxaeHuto negarornyeckum coerom AHO T10 «I1I'TK» (mpoTtokon

Ne 3 ot «21» peBpans 2020 r.).



OO0mue MeToAN4YeCKHE PEKOMEHAAIUM IIPH U3YYEeHHH TeMbI

H3zyuenue mamepuana no y4eoHuxy

[Ipu camMoOCTOATENPHOM HM3YyYEHWH MaTepHhasia IMOJIE3HO BECTH KOHCIIEKT. B
KOHCIIEKT MO Mepe MpopadOTKM MaTepuaia pPEKOMEHJyeTCsl BIIHUCHIBATH
onpeneeHusi, TeopeMbl, (popmysibl, ypaBHEHHUS U T.M. [l0Js KOHCIEKTOB MOTYT
MOCITY>KUTh IS BBIJCNICHUSI TE€X BOIIPOCOB, Ha KOTOPbIE HEOOXOIMMO IMOJIYYHUTh
NUCbMEHHYI0O WIM YCTHYIO KOHCYJIbTallMM. BeneHune KOHCHEKTa AOJKHO OBbITh
aKKypaTHBIM, PacIOJIOKEHUE TEKCTa XOPOUIO MpoayMaHHbIM. KOHCIIEKT OMOXKET

B ITOAT'OTOBKEC K BBIITOJIHCHUIO KOHTpOHBHOﬁ pa6OTBI.

Pewenue 3a0au

Urenne ydeOHHMKA OJDKHO CONPOBOXAATHCSA pa3zdopoM IpeiaracMbIxX
pemeHuit 3amad. Kaxapli aTan pemeHns 3a1a4n T0JDKeH ObITh 000CHOBaH, HCXOIS
U3 TEOPETHYECKUX TMOJOKEHUN Kypca. Permenue 3amad M mpuMeEpoB CIeayeT
u3JlaraTh TOJPOOHO, BBIYHMCIICHUS pacIioyiaraTb B CTPOTOM IOPSAKE, OTICTSS
BCIIOMOTATEIbHBIE BEIYHMCIICHUSI OT OCHOBHBIX. B IpOMEKyTOUHBIC BBIUNUCIICHUS HE
CJIeyeT BBOJWUTH MPHUOJVIKEHHbIE 3HAYCHHS KOpHEW, 4Yucia T W JAPYTrHX

MaTCMAaTHYCCKHUX KOHCTAHT.

Koncyrnomayuu

[Ipy u3yyeHHUH TEOPETHUYECKOrO0 Marepuana WIM NpU PEUICHUH 3aad Y
oOydJaromierocss  MOTYT  BO3HUKHYTh  BOIPOCHI,  pa3peuiuTb  KOTOPbIC
CaMOCTOATENILHO HE YyJaercs. B Takoil cuTyamuu cieayeT oOpaTHThCS K
MPENoIaBaTEeNIO AJIs MOJYyYEHUs OT HETO MUCbMEHHOW UM YCTHOM KOHCYJbTallUH,

IIPU OTOM CJIEAYET YKa3aTh XapaKTep 3aTPYAHEHUS, IPUBECTH IUIAH PELICHHUS.

Hanucanue onopnozo koncnexma
3adactyto megaror ooy4yaer ot maparpada k maparpady, OT MyHKTa K MyHKTY U

JIUIIb B KOHIIE TEMbl MBITACTCS CBSA3aTh BECh MaTepual Ha 0000IIAIONIEM ypOKeE.



Kyna menecoobpasHee math CTyAeHTaM NpENCTaBlIeHHE 00 M3ydyaeMoW TeMe Ha
MEPBOM ypOKe, UCKYCHO OGOpMHB €€ colepkaHhue KaK HEOOJBINONW OMOPHBIN
KOHCITeKT. OH HY)K€H BCEM — M CHJIbHBIM, B CJIA0BIM.

U Tornma cTyaeHTH He OyAyT YUUTHCS CETOJIHS, 3a0bIB BRIYYCHHOE BUEpa U HE 3HAS
TOTO, 4TO OYJET 3aBTpa.

OnopHBIN KOHCIIEKT HE0OX0IMMO JIaBaTh HA 3Talle M3yYCHHUsS HOBOTO MaTepHala, a
MIOTOM HCIIOJIH30BaTh €ro MPHU MOBTOPEHUH.

OnopHBIM KOHCIIEKT MO3BOJISIET HE TOJBKO 0000IIaTh, TOBTOPITH HEOOXOIUMBIN
TEOPETUUECKHUI MaTepuai, HO U JaéT Meaarory OrpoOMHBINA BBIUTPHIII BO BpEMEHU

IIPU IPOXOXKACHUU MaTepraa.

Tecmul

TecTbl BOCHPUHHMMAIOTCS CTYACHTAaMHM Kak CBoeoOpa3zHas wurpa. Tem cambIM
CHUMAETCS LIEJIBIN PsiJl ICUXOJIOTUYECKUX MPOOJIeM — CTPaxoB, CTPECCOB, KOTOPHIE,
K COXKAJIICHUIO, XapaKTEePHBI JIJIs1 OOBIYHBIX (POPM KOHTPOJISA 3HAHUH CTYIEHTOB.

OCHOBHO€ JIOCTOMHCTBO TECTOBOM (DOPMBI KOHTPOJISI — 3TO MPOCTOTA U CKOPOCTh, C
KOTOPOUM OCYIIECTBISIETCS TIepBasi OIEHKAa YPOBHS OOYyYEHHOCTH O KOHKPETHOU
TeME, MO3BOJSIONIAA, K TOMY K€, PEallbHO OILIEHUTh T'OTOBHOCTh K HTOTOBOMY
KOHTPOJIIO B MHBIX (hopMax u, B cilydyae HEOOXOAUMOCTH, OTKOPPEKTUPOBATH TE

NN UHBIC 3JICMCHTEBI TCMBI.

MCTOI[I/I‘IGCKI/IC PEKOMECHIAIUA 110 BBINIOJTHEHU IO naﬁopaTopme

padoT no ¢pusuke

JlabopaTopHBIil SKCIEPUMEHT SIBIIICTCS OJTHUM W3 OCHOBHBIX METOJIOB OOy4YEHUS
buszuke B 00IIC00pa30BaTEIbHBIX YUYPSKICHHUSIX. B ydeOHOM mporecce OH
BBITIOJTHSICT TPU OCHOBHBIX (DYHKITHU:

- ABJIICTCA HCTOYHHNKOM HOBBIX 3HaHHﬁ, (I)YHI[aMeHTaHLHI)IM OCHOBAaHUECM Teopnﬁ;



- CPEICTBOM HATJISIAHOCTH, «KHUBBIM CO3EpPLAHUEM), WILIKOCTPALMEN H3YYaeMbIX
SIBJICHUM;
- KpPUTEpPUEM HCTUHHOCTU TMIOJYYEHHBIX 3HAHHUM, CPEACTBOM PACKPBITHS HX

IIPAKTUYECKUX TPUMEHEHUM.

Kpome Toro, nmaGopaTopHbIN AKCHEPUMEHT SBIISICTCS A(DPEKTUBHBIM CPECTBOM
BOCITUTAHUS U PA3BUTHUS CTYACHTOB, PAa3BUTUA Y HUX (DU3UYECKOTO MBIIUICHUS,
MMO3HaBaTEIbHOM CaMOCTOSITEJILHOCTH, TBOPYECKUX CIIOCOOHOCTEM,
WHTEJUICKTYalIbHBIX U MTPAKTUYECKUX YMEHUH.

JlabopaTopHbie pabOThI COOTBETCTBYIOT OCHOBHBIM JHIAKTHYCCKUM TMPUHITATIAM
oOyJeHMS: TPUHITUTIAM CO3HATEIHPHOCTH, TBOPYECKOM aKTHUBHOCTH,
CaMOCTOSITEIbHOCTH YYaIuXxcs, Pa3BUBAIOIIETO o0yJeHwus,
mudpepeHIUpOBaHHOTO TMOAXOAAa K YYallUMCS, COOTBETCTBHUSI COZAEpKaHUA
BO3PACTHBIM OCOOCHHOCTSIM YYaIlMXCs, TPOYHOCTH YCBOCHUS 3HAHUN U YMCHHM.
JlabopaTopHbie pabOThI MOXHO KJIACCH(DUIIMPOBATH TIO PA3HBIM IMPU3HAKAM: TIO
CoJIepKaHUI0 yIeOHOTO MaTepHaa,

dhopmMaM opraHu3alnH,

BUJTy PYKOBOJICTB,

BPEMEHHU U MECTY BBITTOJTHEHUS,

TUAAKTAYECKUM IIeTIAM U 3a/1a4aM,

BUAY ACATCIbHOCTHU CTYACHTOB U IIPCIIOAaABaATCIIA

Ilo cogep:xannio y4eOHOTO MaTepuaJa:
HaOmoieHne (PU3MYECKUX SIBJICHUM M TPOLECCOB, H3MEpEHUue (PU3NUYECKHUX

BCJIMYMH, U3YUCHHUC 3aBUCHUMOCTEHU MCKIY (I)I/ISI/I‘-IGCKI/IMI/I BCINYMHAaMM.

Ilo d¢opmam opraHumsanum: 10X pPyKOBOACTBOM IIperojaBareiis Ipylna
BBIMIOJHACT OAHM U Te K€ padOThl, MOJb3YSICh OJUHAKOBBIM W IPOCTHIM

000py/1I0BaHUEM.



ITo BHAYy pykoBOACTBA: 0OpPH YCTHOM pPYKOBOJCTBE IpENoAaBaTeNsl M IO

IMNCbMCHHBIM MHCTPYKIHUSM.

ITo nuaakTHYeCKUM LEJIsIM U 3aJa4aM: U3yYCHHE HOBOTO y4eOHOTO MaTepuaia
(mpuoOpeTeHne HOBBIX 3HAHMI); TIOBTOPEHHE, 0000IIEHNE, CUCTEeMAaTH3aIIUs paHee
U3YYEHHOTO y4eOHOTo MaTepuana; GopMUPOBAHNE SKCIIEPUMEHTAIBHBIX 3HAHUN U

YMEHHM yYaluXxcs U UX IPUMEHECHHUE.

ITo xapakTepy mo3HaBaTeJIbHOM JAeATEJIbHOCTH CTYJEHTOB: PEIPOIYKTHBHbIE,

HWIUTFOCTPATUBHBIC, YaCTHYHO- ITIOMCKOBBIC, HCCIJICTOBATCIILCKHC.

JlaGopaTopHasi padoTa npeanoJiaraeT BbINOJHEHHE CJIeIYIOLIEro:
1.dopMynupoBKa 11E€JIM BBIMOJHIEMON paOOTHI.
2. Beibop 1 ykazaHue B 0T4€TE€ HEOOXOAMMOT0 IIPH paboTe 000pya0BaHUS.
3.3amuck pe3yNbTaToOB U3MEPEHUM B TAOIUIIE.
4. O6paboTkKa pe3yIbTaTOB U3MEPEHUN B BUE pacue€ToOB, rpad)uKOB.
5. Pacuer norpemHocTen N3MEpEeHUH.
6.BBIBOIBI 110 UTOraM BBITIOJTHEHHOMN pabOTHI.
[lepen mnpoBeneHHeM Ja0OpaTOPHON pPabOThl HEOOXOAUMO IMO3HAKOMUTHCS C
TEXHUKON 0€30MacHOCTH MPU BHITIOJHEHUN JaHHOU PaOOTHI.
Jns xaxaoll jabopatopHOM pabOThl HEOOXOJUMBIM  YCIIOBHEM  SIBIISIETCS
COCTaBJICHME OT4YeTa. JTO HWMEeT BaXXHOE 3HaueHue M1 (POPMUPOBAHUSA Y
CTYJICHTOB OOOOIICHHBIX YMEHHH MO OMUCAHUI0 (PU3NYECKOTO SKCIEPUMEHTA,
IIPOBEPKH BBHINIOJIHEHUS pa0OT M OLIEHKU 3HAHUM U yMEHUU ctyaeHToB. dopma u
coliepKaHUE OTYETa 3aBHUCUT OT BHJA JIaOOpaTopHOU paboTel. B OonbmuHCTBE
CJIy4aeB JOCTATOYHO UMETh:

1. Ha3BaHue 7a0OPATOPHOI pabOTHI;

2. uenu paboTHI;

3. mepedyeHb OCHOBHOI'O 000PY/10BaHUSI (M3MEPUTENIBHBIX U IPYTUX MPUOOPOB);



4. KpaTKoe OIMCaHUE CIrocobda H3MEpEeHUH U HU3MEPHUTENbHOM YCTaHOBKH,
COIMPOBOXKIAEMOE CXEMAaTHUECKUM YEPTEXKOM, PUCYHKOM, BJICKTPUUYECKOM
WIN ONITUYECKOM CXeMO# U pacyeTHbIMH (hOpMyaMH;

5. 3aIHCh pe3yJIbTATOB U3MEPEHUM, BBIYUCIICHUN U BBIBO/I.

Buabl 3a1a4 u cnnocoObI MX penieHust

3anaun no ¢u3MKe pazHOOOpa3HbI MO COAEPKAHUIO, U MO TUAAKTUYECKUM
nensM. X MoxHO KimaccupuIMpoBaTh MO pa3IudHBIM Mpu3HakaMm. [lo cmocoly
BBIPOKCHUS yCIIOBUS (DU3MYECKUE 3a7a4d JICNATCS Ha YETHIPE OCHOBHBIX BHUJIA!
TEKCTOBbIE, AKCIIEPUMEHTaJIbHbIE, rpaduyecKkue U 3aAaud pucyHku. Kaxnprii u3
HUX, B CBOIO OYEpEJlb, Pa3/leNsAeTCsl HA KOJIMYECTBEHHbIE (WJIA PACUYETHBIE) U
KaueCTBEHHbIC (MJIM 3a7a4d BOMPOCHI). B TO ke Bpemsi OCHOBHBIE BHJbI 3ajay
MO>KHO Pa3AeNIUTh MO CTENEHU TPYAHOCTU Ha JIETKUE U TPYJHbIE, TPEHUPOBOYHbBIE
Y TBOPYECKHE 33]]a4U U APYTUE TUIIBIL.
B yue6HOM miporecce no ¢pusuke Hanbosee 4acTo UCIONb3YIOT TEKCTOBBIC 3a/1a4H,
B KOTOPBIX YCJIOBHUE BBIPAXKEHO CIOBECHO, TEKCTyaJllbHO, IPUYEM B YCIIOBHM €CTh
BCE HEOOXOAMMBbIC JaHHbIe, KpoMme (u3nmyeckux nocrosiHHbIX. [lo crmocobam

pelIeHUs UX Pa3lesIoT 3a/1a4u - BOIPOCHI, U PACUETHBIE (KOJIUYECTBEHHBIE).

[Ipu pemienun 3ana4-BONPOCOB TpeOyeTcst (0€3 BBIMOJHEHUS] PACUYETOB)
OOBSCHUTHh TO WM WHOE (PU3MYECKOE SBJICHHE WM TPEACKa3aTh, Kak OHO OyJeT
POTEKaTh B ONPENICTICHHBIX YCIoBusAX. Kak mpaBmio, B copepKaHUU TaKuX 3aj1a4
OTCYTCTBYIOT YHCJIOBBIC AaHHBIC. OTCYTCTBHE BBIUMCIACHUHN MPH PEIICHUH 3ajad-
BOIIPOCOB TO3BOJISIET COCPENOTOYNUTh BHHMAaHHE YYalluxcs Ha (PU3HUECKOU
cyuHocTd. HeoOXxoamMocTs 00OCHOBaHUS OTBETOB HA IMOCTABICHHBIE BOIPOCHI
npuy4aeT OOYyYarOIIUXCS pPacCykIaTh, MOMOTaeT TIy0Xe OCO3HATh CYITHOCTH
dbu3ndeckux 3akoHOB. PereHue 3a/1a4-BOMPOCOB BBHITIOJNHSAIOT, KaK TMPaBUIIO,
YCTHO, 332 WMCKJIIOYEHHEM TeX CJIydaeB, KOTJa 3aJada COJEPKUT TpaduuecKuii

matepuan. OTBEeThl MOTYT OBITH BBIPAXKEHBI M pUCyHKaMu. K 3amagam-Bompocam



TECHO MPUMBIKAIOT 33J]a4i - PUCYHKH. B HUX TpeOyeTcsi yCTHO AaTh OTBETHI Ha
BONPOC WJIM H300pa3sUTh HOBBIA PHUCYHOK, SIBISIOLIUIICS OTBETOM Ha PHCYHOK
3ajaun. PemieHne Takux 3adad CrOCOOCTBYET BOCIHMTAaHUIO Yy OOy4aromuxcs

BHUMaHUsl, HAOIIOAATEIbHOCTU U Pa3BUTHIO rpapuuecKoi TpPaMOTHOCTH.

KonnyecTBeHHBIE 3a/1a4y - 3TO 337a4M, B KOTOPBIX OTBET Ha ITIOCTABIICHHBIN
BOIPOC HE MOXET ObITh MoyydeH 0e3 BeluucCieHUU. [lpu pemeHun Takux 3agad
KaueCTBEHHBI aHaJIN3 TaK € HEOO0XOAMM, HO €ro JONOJIHAIOT eule Hu
KOJMYECTBEHHbIM AHAJIM30M C IMOACYETOM TE€X WJIM HHBIX YHCIOBBIX
XapaKTEPUCTHUK MIpouecca. KonnmuecTBeHHbIE 3a/1a4u pa3AeAioT 0 TPYAHOCTH Ha

IMPOCTBIC 1 CJIOXKHBIC.

[log mpocThiMM 3aJadyaMyd TMOHUMAIOT 3a/ayd, TPeOYIOUIME HECIIOXKHOTO
aHaju3a, U IPOCTHIX BBIYMCICHUH, OOBIYHO B OJIHO - JIBE JelcTBue. [l permeHus
KOJMYECTBEHHBIX  3aJad  MOTYyT OBITh TNPUMEHEHBl  pPa3HbIE  CIIOCOOBI:
anreOpanyecKkuii, TreoMeTpudecKuid, rpapuyeckuid. AJredpanyeckuii crnocod
pemieHusl 3ajad 3aKiarvaeTcss B NpuMeHeHun Gopmyn u  ypaBHeHui. llpu
T€OMETPUICCKOM CIIOCOOE HCIIOIB3YIOT TEOPEMBI TEOMETPHH, a MPHU TpadhuIecKOM
- rpaduku. B 0coOBIli THI BBIACISIOT 3a7a4d MEXIPEIMETHOTO COJEpKaHUS
OTpaXKarolre CBI3b (PU3HKU C IPYTUMHU y4eOHBIMU TUCHUIIIMHAMU. B 3amavax c
HUCTOPUYECKHM COJEP’)KAaHUEM OOBIYHO HMCIOJIB3YIOT (DAKTHI M3 UCTOPUU OTKPBITHS
3aKOHOB (U3UKU WIH Kakux-n0o wu3o0peTreHuu. OHUM HMEIOT OOJBINOE
MO3HABATEIIbHOE BOCITUTATEILHOE 3HAUCHHE.

DKCHEPUMEHT B 3ajlayaxX MCIOJB3YIOT MO0 pa3HOMY. B OIHUX ciydasx W3 OIbITA,
MPOBOJIUMOTO Ha JAEMOHCTPAIIMOHHOM CTOJIE, WJIA W3 OIBITOB, BBIMOTHIEMBIX
00yJaroNMMHUCs CaMOCTOSTEIILHO, HaXOMAT JaHHbIC HEOOXOJUMBIC IS PEIICHUS
3amaun. B npyrux ciydasx 3amada MOKET OBITh pPEIIeHa Ha OCHOBE JIaHHBIX,
yKa3aHHBIX B YyCJHOBHSX 3afaud. ONBIT B TakuX CIOy4dasx MCHOJB3YIOT A
WJUTIOCTPAIIMK SIBJICHUM M TPOIECCOB, ONMMCAHHBIX B 3ajade, WIW ISl MPOBEPKU

IMPaBUJIbHOCTH PCIHICHUA. Ho ecmm OKCIICPUMCHT IIPUMCHACTCA TOJIBKO JIA



OPOBEPKM pEIICHUs, 3aJady HEMpPaBOMEPHO HAa3bIBaTh HKCIEPUMEHTAIHHOM.
CylecTBEHHBIM MTPU3HAKOM 3KCIIEPUMEHTANIBHBIX 3aj1au SBJSETCS TO, YTO MPU HX
peumieHud W JaHHble  OepyTcs W3 ombiTa. B mpomecce  pelieHHs
OKCIEPUMEHTAIBHBIX 3a/lad y Yy4alluxcs pa3BUBaeTCs HaOIIOAaTeNbHOCTD,
COBEPILIEHCTBYIOTCSI HaBbIKW oOpamieHus ¢ npudopamu. [Ipu 3TOM HIKOIBHUKU
IIy0e MO3HAIOT CYIIHOCTh (DM3UYECKUX SIBICHUUA W 3aKOHOB. B rpaduueckux
3ajladyax B IMpoLlecCe pelIeHUs HCHoib3yioT rpaduku. Ilo pomu rpadukoB B
pEelIeHUN 3a/1ay pa3jinyaloT Takue, OTBET, Ha KOTOPBIM MOKET ObITh MOJYy4YeH Ha
OCHOBE aHaJiM3a YK€ MMEIoIEro rpaduka, 1 B KOTOPBIX TpeOyeTcs rpaduuecku
BBIPa3UTh (PYHKIHMOHAIBHYIO 3aBUCHUMOCTh MEXJIy BeIMYMHAMU. Perienue
rpaduyecKkux 3ajlad CHoCOOCTBYET YSICHEHUIO (DYHKIIMOHAJILHOW 3aBUCUMOCTHU
MEXIy BEJIMYMHAMHU, TPUBUTHUIO HAaBBIKOB paboThl c¢ TpadukomM. B stom ux

ITO3HABATCJIBHOC N ITOJIMTCXHUYCCKOC 3HAHUC.

dusnueckre 3a7add, B YCJIOBHU KOTOPBIX HE XBaTaeT MAHHBIX, I HUX
peleHusT Ha3bIBAIOT 3ajadyaMu C HEMOJHBIMU JaHHBIMH. Hemocraromue maHHBIC
JUTSL TAKUX 3a/1a4 HaXOJAT B CIPABOYHUKAX, TAOJIUIAX U B APYyTruX UcTouHUKax. C
TaKMMH 33Jja4aMy ydaluecss OyIyT 4acTo BCTPEYATHCS B KU3HH, B CBSI3H C OTUM
pelieHue B IIKOJIE MOJOOHBIX 3a/Jad OYEeHb IIeHHO. J[J TOTro, YTOOBI MPOSBUTH
ydaluMcsl MHTEpEC K peHIeHUI0 3aaad HeoOXOAMMO WX YMENO MOoA0UpaTh.
Copnepkanre 3aja4d JIOJDKHO OBITh TIOHATHBIM W MHTEPECHBIM, KPaTKO M YETKO
chopmynupoBaHHBIM. MaremaTudeckue omepanud B 3a7ade  HE  JOJKHBI
3aTyIIEBbIBATh €€ (PM3MUYECKUN CMBICI, HE0OOX0IUMO H30eTraTh NICKYCCTBEHHOCTH U
yCTapeBIIMX YKMCIIOBBIX JIAHHBIX B YCIOBHSAX 3ahad. HaumHaTh pemreHue 3amad 1o
TEMaM HY)XHO € TPOCTEHMIINX, B  KOTOPHIX BHHUMAaHHE  YyYalIUXCA
COCpENOTAYMBACTCA HA 3aKOHOMEPHOCTH, M3y4aeMOM B JIAHHOW TEME, WJIM Ha
YTOYHEHUU TPU3HAKOB HOBOTO TOHSTHS, YCTAHOBJIEHWW €r0 CBS3M C JIPYTUMHU
MOHSATUSMU. 3aT€M MOCTENEHHO CJIEIYET MePEX0IUTh K O0Jiee TPYIHBIM 3a/1auaM.
AHaJIUTUKO-CHHTETHYCCKUN METOJI B pelieHnrd (U3MYECKUX 3a1ady AHAIUTHKO-

CUHTETUYECKUN METOJl - OCHOBHOM METOJ| pelieHus 3ajay no (usuke. YaadHoe



IpUMEHEHHEe €ro B Y4eOHOM Mpolecce MO3BOJSAET BECTH OOYyYarOIIMUXCsS IO
IPAaBUJIBHOMY IYTH OTBICKaHMs PEIICHUs 3a/Ja4d, U CIOCOOCTBYET PAa3BUTHUIO MX
JIOTHYECKOro MblIUIEHUs. B MeToauuecknx nocoOusx mo (u3MuKe JOBOJIBHO YaCTO
aHalIM3, U CHUHTE3 pPACCMATPUBAIOT KakK JBa CaMOCTOSTENbHBIX Merona. Ilpum
pelieHnn (QU3NYECKUX 3ajady MCHOJb3YIOT aHalu3 U CHUHTE3, B3SThIC B

COBOKYIIHOCTH, T.C. IPAKTHYCCKHU ITPUMCHAIOT AQHAJIMTUKO-CUHTETUYCCKUU METOI.

[Ipy »TOM MeETOJE peuieHus MYTEM aHalv3a, HayuHas ¢ BOIpOca 3aJadH,
BBISICHSIOT, YTO HEOOXOJMMO 3HATh /IS €€ PEIICHUs, W, TIOCTCTICHHO PaCcuUJICHSs
CJIOKHYIO 3aJ]auy Ha PAJl MPOCTHIX, JOXOAST 0 U3BECTHBIX BEIWMYMUH, JTAHHBIX B
yCIIOBUM. 3aTeéM C IMOMOIIbI0 CHHTE3a PACCYXKACHUS MPOBOAST B OOpaTHOM
MOPSIIKE:  WCTONB3YysSd W3BECTHBIC BEJWYWMHBI, W ToAOUpas HE0OXOJAUMbIe
COOTHOUIICHHMS, TMPOU3BOMAT PpAd ACHCTBUNA, B PE3yJbTaTe KOTOPHIX HAXOMST
Hen3BecTHoeE. [losscHUM 3TO Ha mpuMepe cieayromiei 3aaaun: "Haiiaure naBieHue
Ha TOYBY T'yCEHHYHOTO TpakTtopa maccoil 10 T, ecnu mjiMHA ONMOPHOM YacTu

ryceHuusl 2 M, a mupuHa 50 cm".

Anamm3: YToObl omnpeseuTh JaBJICHUE TpaKTopa Ha MOYBY, HEOOXOJMMO 3HATh
JIEUCTBYIONIYIO Ha HETO CUJTY TSXKECTH, U TUI0oIaab onopbl. CHila TSKECTH B 3a7a4e
HE JlaHa, TJI0MAh OTIOPHI HE yKa3zaHa. J[Jis onpeaenenus o0Iei miomaan omnopsl,
T.€. TJIOIIA/IA OTIOPHOM YacTH JABYX I'yCEHUII, HEOOXOUMO Y3HATh ILJIOIIAb OMOPHI
OJHOM T'yCEHHUIIbl 1 YMHOXHTH €€ Ha ABa. [[nomans oqHOM YacT OAHOM I'yCEHHUIBI
MOXHO ONpPEAENIUTh, TaK KaK W3BECTHbl €€ MUpuHa U nHa. CHIly TSXKECTH,

JNEUCTBYIOIIYIO Ha TPAKTOP, MOYKHO HANTH I10 U3BECTHOM €ro Macce.

Cunres: PaccyxieHue BelyT B OOpaTHOM MOPSIIKE, B €r0 XOA€ COCTaBISIOT IJIaH
peuieHuss M MPOU3BOIAT HeoOXxoaumble BbluuciaeHUs. IlocienoBaTenbHOCTD
paccyXJI€HHs IPUMEPHO CIEAYIOILAs.

3Has WUPHUHY JJIMHY OMOPHOW YacTU T'yCEHHIbl, MOKHO OMNPEIEIUTh OMOPHYIO

IIoNalb OJHOM ryceHuusl. Jljis 3TOro HEOOXOAMMO JJIMHY Ha IIUPUHY. 3Has



OMOPHYIO IUIOIIAJh OJHOM TYCEHHIIbl, MOKHO ONPEACNIUTh OOIIyI0 IUIONIAIb
onopsl TpakTopa. Jjii 3TOro HeoOXOAUMO HAMJIEHHYIO IUIOUIa/b, T.€. IUIOUIA/b
OTMOPHOM YacTU OJHOW TYCEHHMIIbl, YMHOXXHUTh Ha JBa. 3HAas Maccy TpPaKTopa,
HaxXOoJAT CWIY TSKECTH, JEUCTBYIOIIYIO Ha Hero. Ilo cuiie TshkecTu W miomanu
OMOpPhl MOKHO ONpPENENUTh JaBJIiEHWE TpakTopa Ha mnouBy. [ns sToro cuiy

TSOKECTH HEOOXOAUMO pa3/IeuTh Ha IJIOIIAAb OMOPHI.

Memoouka pewienus KauecmeeHHbIX 3a0ay

Kak yxe ObUIO CKa3aHO BBINIE, 33JaYU-BONPOCH pEHIaloT YCTHO. UTOOBI
BOCIUTATh y OOY4YalOIIMXCS HABBIK CO3HATENBHOIO TOJXOJa K PEIICHHUIO
KAueCTBEHHBIX 3ajlay, HY)KHA OIpEEJICHHAs] CUCTeMa padOThl C HUMH YUUTENS U
npoAyMaHHas MeToauka oOyudeHus. Hemanoe 3HaueHuMe uMeEET NpPaBUIIbHBIN
nonoop 3amad. Haumbosee nocTynmHBI Ha MEPBBIX IMOpax 3ajayd, B KOTOPBIX
npeajiaraeTcsi 1atb OOBSICHEHUE SIBICHUEM NPUPOAbI, WM (DaKTaM, U3BECTHBIM
yyaliuMcsl U3 JUYHOTO OombiTa. B HUX oOyuaroliuecs yBUAAT CBsI3b C JKU3HBIO.
Ba)xHO y4uTBIBaTh MpU MOAOOPE 3a/a4 XapaKTep MPOU3BOJCTBEHHOIO OKPYKEHUS
Y MECTHBIE YCIOBUs. PellleHre KaueCTBEHHBIX 3a7a4 BKJIIOYAET TPU JTalld: YTEHUE
YCIOBHS, aHaiuu3 3aJaud W pemeHue. l[lpu aHanmm3e coxepkaHue 3aaadud
UCIIOJIb3YIOT, IPEXK]IE BCET0, OOIIME 3aKOHOMEPHOCTH, U3BECTHBIE 00YyYatOUUMUCS
no naHHoi Teme. Ilocie 3TOro BBICHSIOT, KaK KOHKPETHO JOJDKHO OBITh
O0OBSCHEHO TO ABJICHHE, KOTOPOE OMMCcaHo B 3a7ade. OTBET K 3a7a4e MOIy4aroT KaK
3aBEpUICHUE ITPOBEACHHOIO aHAIN3a. B KaueCTBEHHBIX 3aJayax aHalau3 yCJIOBHS
TECHO CJIMBAETCS C MOJyYeHUEM HYKHOTO 0OOCHOBAaHHOTO OTBETA.
[Tpumep:
PeakTuBHBIN JBUTaTenh coBeplIaeT padOTy TMpU MEPEeMEIIEHUU PaKEeThI.
BcenencrBue 3TOro sHEprust pakera BO3pacTraet.
[Iycte El - mexaHuueckas SHEprusi pakeTbl B Ha4aJbHbII MOMEHT BPEMEHH; A -
paboTa, coBeplleHHas IBUTaTelIeM 3a HEKOTOPbI MPOMEXKYTOK Bpemenu; E2 -

MCXaHHWYCCKas OHCPIHUA PAKCTBI KOHEYHBIM MOMEHT BpPCMCHU.



Torma MOXKHO yTBEpXKIaTh, YTO U3MEHECHHE MEXaHUYECKOW DHEPIHHM Tela PaBHO
paboTe BHEITHEH CHUJIBI.

E2 -El=A,ummn E2 =E1 + A.

B manHOM mpuMepe paboTa, COBEpIIICHHAS IBUTATEIIEM, ITOJIOKHUTEIIbHAS.

B cBs3u ¢ aTUM SHECPIrus pakCThbl BO3pacTalia.

Memoouka pewienusn KoauuecmeeHHvIX 3a0ay

PemieHne CNoOKHBIX KOJMYECTBEHHBIX 3aJlad Ha YpPOKE CKJIaJbIBACTCS
OOBIYHO U3 CJEIYIOMIMX 3JEMEHTOB: YTCHUS YCIOBHS 3a/ayl, KpaTKOH 3amucu
YCIIOBHSI U €r0 MOBTOPEHUS, BBIIIOJIHEHUS PUCYHKA, CXEMBI MJIM YepTexka, aHaIu3a
bu3nYecKoro coaepkaHus 3aJayd U BbISBICHUS MyTel (COcOOOB) ee pelieHus,
COCTaBJICHUS IJIaHA PEIICHMS U BBIMOJIHEHUSI PEelIeHUs B OOIIEM BHJIE, IPUKUIKU
Y BBIYMCIICHUS, aHAJIN3a PE3YNIbTaTa U MPOBEPKU PEIICHHUS.

UreHue 1 3a11UCh YCIIOBUS 3a/1a4H.

Cnegyer KpaTKO 3amucarh YCJIOBUE M CHEJIaTh YEPTEXK WU CXEMy. YCIOBHUE
HYKHO €lIe pa3 NOBTOPUTh.

AHanu3 ycioBHs.

[Ipu paz0bope 3amauu, Ipexjae BCEro ooOpaliaroT BHUIMaHUE Ha (PU3HUECKYIO
CYIIHOCTh €€, Ha BbISICHEHHUS (U3MYECKUX TMPOLECCOB, U  3aKOHOB,
paccMaTpuBaeMbIX B JAaHHOM 3ajadye, 3aBUCUMOCTEM MeEX1y (U3HUEeCKUMU
BenuuuHamMu. HyXHO TeprnenuBo, mar 3a IIaroM MpUydaTh OOy4YaroIIMXCA,
IIPOBOJUTH aHAJIMU3 3aJa4d ISl OTBICKAHMS NPABWJIBHOTO MYTH PEIICHMS, TaK Kak
3TO  CIOCOOCTBYET pA3BUTHIO JIOTMUECKOIO MBIIUIEHUS W BOCHUTHIBAET
CO3HATEIBHBIM MOAXOA K pelleHHuio 3agad. Pa30op 3amauym Ha ypoKe dYacTo
OPOBOAAT KOJUIGKTMBHO B BHAE Oecelbl, B XO0JA€ KOTOPOrO B pe3ysbTare
OOCYXXJIeHHsI JIOTMYECKH CBSI3aHHBIX MEXJy CcO0OH BOIPOCOB MOCTEINEHHO
MOABOAUT OOydJaroluxcs K HauboJjee palMoHaJIbHOMY CIOCO0Yy pelieHus 3aaad.
WNuorna mosie3sHO pa3o0paTh HECKOJIBKO BAPUAHTOB PEIICHHS] OJHOM M TOM K€
3aJlayd, COINOCTaBUTh MX, M BbIOpaThb HauOosiee panuroHanbHbIi. HyxHO

CUCTCMATUYCCKU IIpUYyHATb O6y‘—IaIOIHI/IXCH CaMOCTOATCIbHO aHAJIN3HUPOBATDb



3agaun, TpeOys OT HMX BIOJHE CO3HATEILHOTO U OOOCHOBAHHOTO PAaCCYKICHUS.
Pemenne 3anmaun. Ilocnme pazOopa yciaoBus 3alayMl MEpPEXOAsT K €€ PEHICHHUIO.
Pemenue 3amaun HEOOXOIMMO COTPOBOXKIATh KPATKUMU MOSICHEHUSIMU.

OTBeT 3aaul PEeKOMEHYETCsl BBIICIUTh, HAPUMEDP, MOAUYEPKHYTH ero. Bee 3to
puy4yaTh 00y4aroIIMXcsl K Y4eTKOCTH U aKKypaTHOCTH B paboTe.

[IpoBepka u omeHka oOTBeTOB. [lomydeHHBIM OTBET 3ajJauyd  HEOOXOIUMO
npoBepuTh. I[Ipexxae Bcero, HyX HO OOpaTUTh BHUMaHHE OOydYalOIIUXCS Ha
peasbHOCTh OTBETa. B HEKOTOPBIX Ciyyasx MpU PEUICHUH 3a/aud O0ydarolIuecs
MOJIy4aloT pe3yJbTaThl, IBHO HE COOTBETCTBYIOLIME YCJIOBMIO 33Jaud, a MHOI/A
IpOTUBOpEYAIllie 3ApaBoOMy cMbIcTy. [IporcXoauT 3TO OT TOro, YTO B IMpoOIEecce
BBIUHCJICHU OHHM TEPSIFOT CBsI3b C KOHKPETHBIM YcCJoOBHEM 3anadyn. HeoOxomumo
HAy4YUTh OLEHUBATh MOPSJIOK OTBETa HE TOJIBKO C MaTeMaTH4YecKo, HO U C
(bu3nYecKoi TOUKH 3peHHs, 4TOObl OOydarouuecs cpaszy BHACIH aOCypJIHOCTH
Takux, Hanpumep, otBeToB: KIIJ[ kakoro mnubo wmexaHu3zMa OoJblIIE CTa
IPOLIEHTOB, TemIepaTypa BOAbl Npu OOBIYHBIX ycioBusix MeHbiie 00C wmm
oonpmie 1000C, mnotHOCTh *ene3a 78 r/cm3. OOyyaromuxcs JOJKHBI YCBOUTD,
YTO TNPAaBUIBHOCTb PEIIEHUS 3aJayd MOXHO IPOBEPUTH, PEUIMB €€ APYTUM
CrocoOOM U COMOCTaBUTH PE3YyJbTaThl ATHX PEIIEHWH, a TaKKe BBIOJHUB
oTepauy ¢ HAaMMEHOBAHUSMH €IUHUI] (DU3MUECKUX BEITUYUH U CPABHUB OTBET C
TEM HAaUMEHOBAHHEM, KOTOPOE JIOJKHO TMOIY4YHUThCs B 3a7ade. YToObl MpOBEPUTH
NPaBUJIBHOCTh HAWJEHHOTO pelieHus B o0meM Buiae Haao B (opmydry,
BBIPXAIOUIYI0 pElIeHHE, BMECTO OYKBEHHBIX 0003HAUE€HUN BEJTUYMH IMOACTABUTH
HAaUMEHOBAHUS €IWHUL] (U3NYECKUX BEIUYMH M TPOU3BECTH C HUMHU T€ K€
oTiepaiuy, KOTOpPbI€ BBITIOJHSUIMCH Obl C BBIYUCICHUAMHU. [lycTh, Hampumep, Mbl
Hanu QopMyIly s OnpeiesieHust ocaaku "kopabis, Oanmku". Jlyis mpoBepku
pemieHuss BMecTO OyKB TMOJACTaBIsieM €AWHUIBI (PU3NYECKUX BeIUYHH. B
pesyibrare mnojydaem (M) (MeTp), T.e. HAUMEHOBAHWE €AWHUIIBI JIJIMHBI, YTO U

COOTBCTCTBYCT YCJIOBHUIO 3aJa4H.



Cnocoowt 3anucu ycinoseus u peuieHus 3a0ay

MO0OXHO PUMEHSTH pa3IMdHbIe (POPMBI 3aMUCH YCIOBUSA 3aa9d, HO JTH00ast U3 HUX
JOJKHA yJIOBJIETBOPSITH OCHOBHBIM TPEOOBAaHUSIM KPATKOCTH U SICHOCTH.. [losicHuM
CKa3aHHOE Ha KOHKPETHBIX IpUMeEpax 3ajad.

3amaua 1

[IpsimoyrosbHbINA 6acceitn momaapo 250 M2 u riyOruHON 4 M HaNOJIHEH MOPCKOM
BOJ1011. KakoBO naBieHue BOJIbI HA €10 JHO?

Hano: S=250M2, h=4™M,=1030 kxr/ M3, F-?P-?

Pewenne: Cuna, ¢ KOTOpOW BOJA JAaBUT Ha JTHO COCYJla, paBHA CHJIE TSKECTH,
JICVCTBYIOIIEH HA BOAY;

F =FT; Fr=gm; m = pV; V =Sh =250 m2* 4 m = 1000 m3; m = 1030 kr/m3 *
1000 M3 = 1030000 kr.

F =Fr=9,8 H/xr * 1030000 xr = 10000000 H =107 H

Hasnenue P = F/S =10000000/150 m2 = 40000 H/M2 = 4*104 I1a.

Oteet: P =4 * 104 I1a.

Memoouka pewienus IKcnepumMeHmaaIbHbIX 3a0ay

Metonabl peleHus HKCIEPUMEHTAJIbHBIX 3a/lad B 3HAYMTENIBHOW Mepe
3aBUCUT OT PpOJM DJKCIIEPUMEHTa B UX pelmleHnd. B apyrux THmax
AKCIIEPUMEHTATILHBIX 3a/a4 SIPKO BBICTYIAET UX ClenuduKa, U B CBA3U C ITUM
METOJMKa pelieHus, u o(OpMJIECHUS HMEET CBOM OCOOEHHOCTU. Pemienue u
oopMIICHUE DKCIIEPUMEHTAILHON 3a/lauyd PacYeTHOTO XapaKTepa CKIIaIbIBACTCS
U3 CICOYIOMIMX SJIEMEHTOB: MOCTAHOBKA 3aJa4d, aHAU3 YCJIOBHS, M3MEPEHUS,
pacyeT, OnbITHAS MPOBEpPKa OTBETA.
[TocTanoBka 3amaun. Ha ctone umeercst mpsMOyTroJibHAs KeCTsiHas OaHKa, BECHI,
Ha0op rupb, MaciTabHas JMHEHKa, COCyJ C BOJOHM, mecok. s obecneueHus
BEPIIMHHOTO TIOJIOKCHHS OaHKU MPH IJIABAaHUHU €€ HEMHOTO TOTPYKAIOT TECKOM.
Onpenenure TIyOMHY OCaiKd OaHKM MPU €€ TOTPYKCHWH B Boay. B jmaHHOM

ClIydac YCIIOBHUC 3aJa4W MOKHO BBLIPpA3UTb PHUCYHKOM C IIOAIIHMCBIO BOIIpOCA IO



HUM. 3aTeM MepeXOosiT K aHaIHW3y, BBIACHSIOT, KaKWe€ W3MEHEHUS HEOOXO0IUMO
BBITIOJTHUTD ISl PEIICHUS 3a/1a4H.

AHanu3. Banna Oyner morpykarbcs B BOAY JO T€X IMOp, MOKA CHJIa TSIKECTH,
JEUCTBYION[asi HA HEE BMECTE€ C IMECKOM, HE YPABHOBECUTCS BBITAJIKHBAIOIICH
CHUJION BOJIBI, EUCTBYIOIIEH Ha 0aHKy cHU3Y. B aToM ciiyyau. Ho T.x. ApxumenoBa
cuja paBHa BECY BBITECHEHHOW TEJIOM >UIKOCTH, TO , Ile VB - o0beM
MOTPY>KEHHOW 4YacTH OaHKH, p - IUIOTHOCTH BOJABI. OO0BEM MOTPYKEHHOW YacTH
paBeH MPOU3BEACHHUIO TIJIOMIAAN OCHOBaHMS (S) Ha IIyOHMHY MOTPYKEHHUS B BOIY
(h). CienoBatensHO,

FA=gpB hS

F

OTtkyna (1).

N3 dhopmyibl (1) BUIHO, YTO IJI pEIISHUsI 3a]1aud HEOOXO0AMMO 3HaTh BeC OaHKH ¢
MEeCKOM, TUIOTHOCTh BOJIBI U TIJIOIIA/Ib OCHOBAHUST OAHKH.

N3mepenns. M3mepsior Bec F OaHkM ¢ MECKOM C IOMOIIBIO JHHAMOMETpA.
M3mepsitoT nuHy | m mmpuHy a ocHoBaHus. OmnpenensioT IIONaab OCHOBaHUS
S=la. IImotHOCTH BOmbI: p=1000kr/™M3. OmnbiTHas mpoBepka. Ha BepTHKambHOM
OaHKe I[BETHOM JMHUENH OTMEYaloT TJyOUHY MOTPYKEHHUsI, HAalIEHHYIO U3 ONbITa U
MOCJIEAYIOIINX PACUETOB, U CTABAT OAHKY B COCY/ C BOJ0M. ONBIT MOKA3bIBAET, YTO
rIyOMHA TIOTPYKEHUST COBMAJACT ¢ HAWJEHHBIM 3HAUCHHEM. B CBs3M ¢ pemieHneM
3a7aud  TPUHITMIT  ONpPEACNICHUsT ocaaku Kopabisg. B  skcrnepuMeHTaIbHBIX
KAUEeCTBEHHBIX 3a/la4aX OMbIT CTaBAT B TOT MOMEHT, KOrJa B HEM BO3HHUKAET
HE0OXoauMocTh. HekoTopple dKCIepUMEHTalIbHBIE 3aJa4d  MOTYT  OBIThH
nocTtaBiieHbl (ppoHTanbHO. I[lpumepnl Takux 3amad: "JlaBiaeHue BoABI HAa JHO
crakaHa, noisb3ysck auHerkoil" (VII knacc), "Onpenennte MOIIHOCTH TOKAa,
noTpedasieMoro syekrponamnon. B 3ToM cioydyae OHM BBINOJHSIOT POJIb

(GbpOHTATBHBIX OIBITOB.
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