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Y4eOHO-METOMMUECKUIT KOMIUIEKC JUCIMIUIMHBI pa3paboTaH Ha OCHOBE
nucbMa JlemapramMeHTa TrocCyJapCTBEHHON TOJUTUKM B cdepe MNOArOTOBKH
pabouunx kaapoB u JIIO «PekoMmeHnanuu mo opraHu3aiiy mojayuyeHus CPeaHero
oOmero o60pas3oBaHUsi B Mpeleiax OCBOCHUS 00pa3oBaTeNbHBIX MPOrpamMMm
cpenHero mnpogecCHoHAIbHOIO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus C y4eTOM TpeOoBaHUM (perepaibHbIX FOCYJapCTBEHHBIX CTaHIAPTOB
U ToyiydaemMoil nmpodeccur WM CHElUaIbHOCTH CPEAHEro Mpo(ecCHOHATBHOTO
obpazoBanus» ot 17 mapta 2015 r. N 06-259 ¢ yyerom npuMepHON mporpamMmbl
oOmeoOpazoBarenbHOM  aucuuIuiMHbl  «MaTtemartuka: anredpa W Hayana
MaTE€MaTUYeCKOro aHall3a, TEeOMETPHs», PEKOMEHI0BaHHON denepaibHbIM
TOCYJapCTBEHHBIM aBTOHOMHBIM  yupexacHueM «®DenepaqbHbIi  WHCTUTYT
pa3Butusi obpazoBanus» (PI'AY «OUPO») B kauecTBe MpUMEpPHON MPOrPaMMBI
JUIS peali3allid OCHOBHOM mMpodeccHoHaNbHON 00pa30BaTeIbHONW MPOrpaMMBI
CIIO na 6a3e OCHOBHOTO OOIIEr0 00pa30BaHUs C MOIYYEHUEM CPEHEro OOIIEro
oOpazoBanus, npotokos Ne 3 or 21 wutonsa 2015 r. (peructpanuoHHbIA HOMEP
peuensuu 373 ot 23 wmrons 2015 r. ®TAY «DUPO»). YuyeObHO-MeTOMUECKUI
KOMILJIEKC JIUCHUIUTUHBI COOTBETCTBYET 00s13aT€IbHOMY MHUHUMYMY COJCpKaHUS
cpenHero (MmoyiHOro) oOiero oopa3oBaHUs, YCTaHOBIEHHOMY MUHUCTEPCTBOM
oOpazoBanuss u Hayku PO, yTBepkIeHHOMY TpHKa3oM MuUHHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit denepamuu ot 05.03.2004 Ne 1089.

Y4eOHO-METOANYECKUM KOMIUIEKC AUCIUILIMHBI OJOOpPEH Ha 3acelaHuu
kadeapbl 00X TUCIUIUIMH CPEAHETO MPOodEeCCUOHATIBHOTO 00pa30BaHusl.

[Tporokoi ot 12.12. 2019 r. Ne 4

3aBenytomuii kadenpoit E.B.KnumoBa
(moamnucs) (mHUIMATEL, paMuIHs)
Pa3zpabotuuku:
IIpenogaBaTelb ol JL.I'. banaxHuHa
(3aHMMaeMas 10JDKHOCTD) (}(’no,ttrucs) (MHMLManbl, pamMunusa)

(3aHMMaeMas 10JIKHOCTD) (noanuce) (vHuUKanbl, paMuIusa)
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1. TIPAKTUYECKUE U UHTEPAKTUBHBIE 3AHATUSA 110
JUCHUIIJINHE
I1]1.02 «MaremaTuka

(MHIEKC, HAUMEHOBAHKME JUCIUILIAHBI)

1.1. TInaHbl NPAKTHYECKUX 3aHSITHI MO TUCHMILIUHE
«MaTeMaTHKa»

Paznen 1. Benenue. Pazputre noHsAtus o yncie

Tema 1. BeimonHenue apuMeTHUECKUX NEUCTBUN HaJ YMCIAMH, COUETass
YCTHBIE M NMHCHMEHHBbIE MpHUEMBbI, ouHas (opma — 4 yacos; 3ao4yHas popma — 2
yaca.

JleficTBUST ¢ OOBIKHOBEHHBIMH JIpoOsiMu. JIeHWCTBUS C JACCATUYHBIMU
npo0siMu. JIeHCTBUS C TOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU unciaamMu. [lopsmok
neiictBuil. CrnocoObl palMOHANBHBIX BBIYMUCICHHUM: pacKpblTUE CKOOOK U
pa3znoxxeHne Ha MHoOkHUTenH. CpaBHEHUE YHWCIOBBIX BblpaxeHuid. HaxoxaeHue
OLIMOOK B BBIYMCIIEHUSX: CIIOCOOBI TPOBEPKH.

1. Bompochr:

1) Kaxkue npobu HazbiBaroTCsi 0OBIKHOBEHHBIMU? Kak OHM 3anmuchIBatoTCs?
N3 xaKux 3J1EMEHTOB COCTOSIT?

2) Uto noka3bIBaeT 3HaMeHaTe b Apoou? UTo MOKa3bIBa€T YUCIUTEND?

3) AAropuTM CIIOKEHHUS U BBIUUTAHUS OOBIKHOBEHHBIX APOOE.

4) AATOpuUTM YMHOKEHUS U JEJIECHHS OOBIKHOBEHHBIX JpOOEH.

5) IMopsimok nercTBUl, poib CKOOOK.

6) PacripegenurenbHblil 3aKOH U €r0 IPUMEHEHUE TIPH BBIYUCICHUSX.

7) Kakum neiictBuem mpoBepsieTcsi ciioxkeHue? Boruutanue? YMHoOkeHue?
Henenune? PackpbiTue cko0ok? Pasznoxkenne Ha MHOKUTEIN?

8) Kakue nmpobu Ha3bIBAIOTCS IECCATUIHBIMHE?

9) Kak 3anuchIBaroTCst ACCATUUHBIC JPOOH?

10) Anroputm CIoKeHHS ¥ BBIYUTAHUS JECATUYHBIX APOOECH.

11) Anroput™ yMHOXKEHHS IECSITUYHBIX IpoOei

12) Anroputm nieieHust AECATUYHBIX IpoOei

13) CnocoObl mpeBpalieHuss OOBIKHOBEHHBIX JApOOEH B JECATUYHBIE U
Hao000pOT

14) Kak BbINOJIHAETCA CIIOKEHHE OTPULATENbHBIX YHCEI U YUCEN C PA3HBIMU
3HaKamu?

15) Kak BBINOJIHSAETCS YMHOKEHHUE U JEJICHUE OTPULIATENbHBIX YU CEI?

16) Kak BBINOIHAETCS YMHOXKEHUE U JACJIEHUE YUCEN C Pa3HbIMU 3HaKaMu?

2. Penienre TpEHUPOBOYHBIX YIPAKHEHUM

3. Buxtopuna «Haiinu ommoky»

4. Urpa «Kto OGnIicTpee»

Tembl TOKIaI0B U HAYYIHBIX COOOIIICHMUIA:

1. HenpepsiBHBIC qpOOH.
2. OpuruHaiabHbIE CTIOCOOBI peleHUs KBaAPATHBIX YPaBHEHUN
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Tema 2. Haxoxxaenue npuOIMKEHHBIX 3HAUEHUN BEJIMYUH U MOTPEIIHOCTEH
BBIYUCIICHUH (a0COFOTHON U OTHOCUTENIBHOM), ouHast opma — 2 yaca.

Benuuunel TouHble U npubkeHHble. M3Mepenue BenuunH. Boruucnenue
BEJIMYMH TOYHBIX U NpUOIKeHHBIX. [IpaBuna okpyriienus BenuyuH. Berunciienue
MOTPENIHOCTU: aOCOTIOTHON U OTHOCUTENbHOU. [IprKuaKa pe3yapTaTa Kak crocoo
MIPOBEPKHU NMPABUIBHOCTH BBIYMCIEHUMN.

1. Bompockr:

1) BepHo 11, 94TO y YeJOBeKa Ha pyKe 5 majbIeB?

2) Bepno 1w, yTo pacctostnue ot Boponexa 10 Mockssl 540km?

3) Kakoe paccrosinue ot Boponexa 10 MockBbI Ha camoM Jiese?

4) YeM OTAMYAIOTCS 3TU BEJIUYUHBI?

5) I'ne yaiiie BCTpeyaroTCs TOYHBIC BETUYUHBI?

6) Uto nenate, €CJIM TOYHO BBIYMCIUTH HE MPEACTABIISIETCS BO3MOKHBIM?

7) AITOPUTM OKpPYTJICHUS PUOIMIKEHHBIX BEJIMUMUH

8) UTo Takoe MOrpenHoCTh BHIYUCIICHUA?

9) Kakast morpenHocTh Ha3bpIBaeTCs aOCOIIOTHON U KaK OHa BBIYUCIIAETCS?

10) Kakass mnorpemHocTs Ha3bIBA€TCS OTHOCUTEIBHOM M Kak OHa
BBIYUCIISICTCS?

11) Yro Takoe nmpukuaKa pe3yibrara’?

12) Kak npoBepUTh NpaBUIBHOCTh BEIUMCICHUN IPUKUAKON pe3yibTaTa?

2. Perienrie TpeHUPOBOYHBIX YITPAKHEHUH

3. [IpoBepka paHee pelIeHHbIX 3aJaHI PUKUIKON pe3ynbTara

TeMbl JOKIa0B U HAYUYHBIX COOOIICHU:

1. IlpumeHeHue CIOXKHBIX TPOLEHTOB B 0AHKOBCKUX pacyeTax

Tema 3. CpaBHEHME YMCIOBBIX BBIPAXKEHNUN — 2 Haca

CpaBHEHHME 4YHUCIOBBIX BbIpakeHU ¢ HyneMm. CpaBHeHHE JapoOeid,
COTIOCTABJISI UX C €AUHUIICH, C TIOJIOBUHOM, ¢ deTBepThio. CpaBHEHHE ApoOEH ¢
OJIMHAKOBBIMU 3HameHaTessiMu. CpaBHeHHE JpoOeil ¢ pa3HbIMH 3HAMEHATEIISIMHU.
CpaBHeHUe necsITHUHBIX JapobOeit. CpaBHEHHE NPOOHBIX BBIPAKEHUW MPUKHUIKOU
pe3ynbrara.

1. Bompochr:

1) Kak cpaBHUTH C HyJIeM BBIpaXCHHE, COJEpIKalllee TOJbKO JCHCTBHUS
IIEPBOM CTyNIEHU?

2) Kak cpaBHHTH JpOOH, COIMOCTaBJsS WX C CIUHHIICH, C TOJOBUHOM, C
YEeTBEPTHIO?

3) Kak cpaBHUTH IpoOH ¢ OJIMHAKOBBHIMHU 3HAMEHATEIISIMU?

4) Kak cpaBHUTH IpOoOU C pa3HBIMU 3HAMCHATEIISIMU?

5) Kak cpaBHUTH fecsaTudHbIe 1poou?

2. Pemenre TpeHUPOBOYHBIX YIIPAKHEHHUIN
Paznen 2. Kophu, crenenu, Jorapudmel.

Tewma 4. TlonsiTrie KopHS N-0i1 cTenenn, ouHas Gopma — 2 vaca; 3aouHas Gopma —
0,5 gaca.
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IlonATHE KOpHA N-OM CTENEHUW, CBOWCTBA PAJAMKAJIOB, ITPABHUJIA CPABHEHUS
KOpHEe. BeinonHeHne npukuaky 3HaueHus: KopHs. [IpeoOpa3oBaHus YMCIOBBIX U
OYKBEHHBIX BBIPaXECHHUM, COJIEPKAIMX PAJUKaIbl: BBIHECEHUE MHOXKHUTEIS U3-110]T
KOpPHS N-Oil CTENEHHM, BHECEHHE MHOXHUTENS TI0J KOPEHb N-0il CTENEHH,
OCBOOOXK/IEHUE OT UPPALIMOHAIIBHOCTH B 3HAMEHATENE IpO0H.

1. Bompockr:

1) Ornpenenenue KOpHs N-0i CTENEHMU.

2) CBoiicTBa KOpHA N-0i1 CTENEHMU.

3) Kak BHecTM TMOJOXUTEIBHBII MHOXUTEID IO
KOpPEHb YETHOM CTENEHU?

4) Kak BHecTM OTpULIATENBHBIA MHOXHWTEIb O]
KOpPEHb YETHOM CTENEHU?

5) Kak BHECTM MHOXHUTENb II0J] KOPEHb HEYETHOM
CTEIICHU?

6) Kak BbIHECTM MHOXWTENIb W3-TIOA KOpPHS N-0H
CTETICHU?

7) Kak ocBoGOIUTBCS OT MppalMOHAIBHOCTH, €CIU B
3HaMeHaTese IPoOu CONEPKUTCS KOPEHb N-0il CTeneHu

8) Kak ocBoOGOIUTBCS OT MppalMOHAIBHOCTH, €CIU B
3HaMeHaTeNne ApOoOM COACPKUTCA CyMMa WM pa3sHOCTh KOpHEH N-oi
CTEIIEHU

2. PemeHre TpEHUPOBOYHBIX YIIPAKHEHHAM

Tema 5. UppanmonaiibHble ypaBHEHUs, ouHas (popma — 4 gaca; 3aouHas popma — 1
yac.

Belmonnenne pacdetoB 1o (opmynaM, COIAEpKAIIUM pPaJUKabl,
OCYILECTBISIE HEOOXOAUMBIE MOACTAaHOBKU U MpeoOpa3oBaHus. OrpenenecHue
PAaBHOCWJIBHOCTH BBIPOKEHMM C pagukaiamu. PemeHne uppanuoHaIbHbIX
YPaBHEHUM BO3BEICHUEM B KBaJpaT WUJIM BBEICHUEM HOBOM IIEPEMEHHOU

1. Bompochr:

1) Iopsamok neicTBUI MTPU BHIYUCIICHUH 3HAYEHUS paJIKaia, COJACPKaIEro
IIPOU3BEACHUS

2) Iopsiok neMcTBUIl PU BHIYUCIICHUH 3HAUCHUS PaJIUKaa, COJAEPIKAIIETO
CYMMBI

3) Kakue ypaBHEHUS Ha3bIBAIOTCSl UPPALMOHATIHLHBIME?

4) Iloyemy TmOSBISAIOTCS  MNOCTOPOHHHME KOPHU MpPU  PEIICHHUH
VPpALMOHATIBHBIX YPABHEHU?

5) B uem cocTouT OCHOBHOM CIOCOO pelIeHus] MPPALMOHAIBHBIX YpaBHEHUHN
BO3BEJICHUEM B KBAJIpaT?

6) B dem cocrour cmoco0 pelnieHne WPpPANMOHATIBHBIX YpaBHEHUN
BBEJICHHEM HOBOM IIepeMEeHHOM ?

1. Pemenne TpeHUPOBOYHON PabOTHI C OTKPHITHIM TEKCTOM B
MaJIbIX IPyMNnax ¢ MOCIeAyOMEd HHANBUAYAJIBHON 3alIUTON
Tembl TOKIa0B U HAYYHBIX COOOIIICHMUIA:
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1. HccnenoBanue uppanOHAIBHBIX YPABHEHHUN C TAPAMETPOM

Tema 6. CrenieHb ¢ ApOOHBIM MTOKa3aTesieM, ouHas popma — 4 Jaca; 3a04Hast
dbopma — 1 yac.

3anuchIBaHKE KOPHS N-OM CTENEHU B BUJE CTEIIEHU C IPOOHBIM IMOKa3aTeeM
u HaobopoT. HaxoxkneHue 3HAUYEHWM CTENEeHH, MCHOJIb3Yys MPH HEOOXOIUMOCTH
HHCTpyYMEHTalIbHBIC cpeacTBa. CBOWCTBA CTEMEHHM C JAPOOHBIM IOKa3aTelIeM.
Brranciienre creneHell ¢ paldoOHAIBHBIM IMOKA3aTeeM. BBIMOTHEHNE TPUKUIKA
3HAYEHUS CTETICHHU, CPAaBHEHUE CTETICHEH.

1. Borpocsr:

1) Uto o3HaYaeT CTEMEHb ¢ IPOOHBIM MOKa3aTeaeM?

2) KakoBa 0065acTh onpeiesIeHUs] CTENEHU C IPOOHBIM TTOKa3aTeeM?

3) KakoBrbI cBo¥icTBa CTEMEHH C APOOHBIM MMOKa3aTeeM?

4) Kak CpaBHUTH CTENEHU C IIEJIbIM OCHOBaHHEM U pallMOHAJIbLHBIM
IoKasareyem?

5) Kak cpaBHHTH CTElEHH C APOOHBIM OCHOBAaHHEM M PAalMOHAIBLHBIM
IoKasareyem?

2. Meron uHCepT (IIOMETKM Ha TOJISIX) IpH padoTe ¢ MaTepuajgoMm

JICKITUH TIOJITOTOBKE OTBETOB HA BOIPOCHI.

3. Pemenrue TpeHUPOBOYHON pabOThI C OTKPHITHIM TECTOM B MaJIbIX TPyIIax
C MTOCIIEYIONIEH MHINBUTYaIbHOM 3aIUTOM.

Tema 7. [lokazaTenbHble ypaBHEHUS, ouHas (popma — 6 yacoB; 3aouHas popma — 1
yac.

[IpeoOpazoBaHre YHMCIOBBIX W OYKBEHHBIX BBIPAXKEHUH, COAEpPKALIUX
CTEIICHHU, IPUMEHSS CBOMCTBA. Pelenne nokas3aTenbHbIX ypaBHeHUN. [[puMenenne
KOPHEN W CTENEHEW NPU BBIYMCICHUM CPEAHUX 3HAYCHUM, HCJIEHUE OTpE3Ka B
«30JI0TOM CEYEHUN». Perienre NprukiIaHbIX 3a/1a4 Ha CIOXKHBIE POLIEHTHI.

1. Bompocst:

1) Kakue ypaBHEHUS Ha3bIBAIOTCS MMOKA3aTEIbHBIMU?

2) B 4eM COCTOMT OCHOBHOW CIOCOO pEIICHHUS MPOCTEHINNX
NIOKA3aTeJIbHBIX YPAaBHEHUI?

3) SBnsercs u MPoBEepKa KOPHEH 00s13aTeIbHBIM 3TarioM
peleHns ypaBHEHUM ?

4) Yto Takoe «30JI0TOC CCUCHHUE»?

5) KakoBa (hopMyJsia BBIYHCICHHS «CIOXKHBIX MTPOIIEHTOB?

2. Pabota B mapax CMEHHOro cocTaBa. B3auMooOMeH 3alaHUsSIMHU MO
PELIECHUIO MTOKa3aTeNIbHbIX YPaBHEHUN.

Tembl TOKIa10B U HAYYHBIX COOOILICHUA:

1. HccnenoBaHue MokKa3aTelbHBIX YPAaBHEHUH C TapaMETpPOM.

Tewma 8. Jlorapudmuueckue ypaBHeHus1, ouHas popma— 6 4acoB; 3a04Has
dbopma — 1 gac.
[IpeoOpa3zoBanue anreOpanvyecKux BBIPAKEHUNW C TpUMEHEHHEM GopMy,
CBSA3aHHBIX CO CBOWCTBaAMHU cTeneHer u JjorapudmoB. OOACTh MOMYyCTHUMBIX
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3HaYEHUN  JOrapu(MUYECKOro  BbIpaxkeHHs. PemieHne  morapupmMuUUecKHX
YPaBHCHUU.
1. Bompockr:
1) Yro Takoe norapudm uncia?
2) KakoBa 0011acTh JOIYCTUMBIX 3HAYCHHH JJoraprdma?
3) Ilepeuncauth CBoOMCTBA JIOTapu(PMOB, CBS3aB HX CO
CBOMCTBAMU CTEIICHEM.
4) B 4eM COCTOMT CIOCOO peIIeHUs TPOCTEUIIHX
norapupMUUECKUX YpaBHEHHI?
5) Kakue nmorapudmMudeckre ypaBHCHHS HE HYXKTAIOTCS B
MpoBepKe?
6) Kakyro onepamuio Ha3bpIBaIOT JIOTapu(PMHUPOBAHUEM?
7) Kakue  norapupmMudeckne  ypaBHEHUS  PEIIAIOTCS
norapudMupoBaHueM?
8) Kaxyto omnepaiuio Ha3bIBalOT MOTCHIIUPOBAHUEM?
9) Kakue  morapupmuyeckue  ypaBHEHUS  PCIIAIOTCS
HOTEHLIMPOBaHUEM?

10)Kakue norapupmMuueckie ypaBHEHHUS pEIIAalOTCd BBEIACHHEM HOBOM
MEPEMEHHOM?

2. Pabota B MasbIX rpynmnax: pa3ouTh NpeaoKeHHbIE YpaBHEHUSI Ha
TPYIIIBI IO CITOCO0aM pENIeHMs], MPEACTABUTh NH(POPMALIUIO B BUJE
KOHLENTYyaJIbHOW TaOJIULIBI. 3alIUTUTh CBOM BBIOOD.

3. Pemenue TpeHUPOBOYHBIX YIIPAKHEHUM.

Paznen 3. [Ipsmble ¥ IJIOCKOCTH B MPOCTPAHCTBRE
Tewma 9: IleprieHAUKYISIPHOCTH B MPOCTpAHCTBE, 0YHas (opma— 10 yacos.

[Ipy3Haky B3aMMHOTO PACHOJIOKEHHS! MPSIMBIX. YTOJI MEXKIY HNpPSIMBIMHU.
B3auMHOe pacnonokeHue npsiMbIX U INIOCKOCTEN. 1leprieHaAnKyIisap U HaKJIOHHAas K
IUIOCKOCTH. YTOJ MEXIy NOpsSMOM M IUIOCKOCThIO. TeopemMbl O B3aMMHOM
PACIIONIOKEHUM MPSIMOM M IUIOCKOCTH. Teopema O Tpex MEpHEeHIUKYIApax.
[Ipu3Hakn # CBOWCTBA MAapaJUICNIBHBIX M IEPHEHAUKYJSAPHBIX IUIOCKOCTEH.
PaccTossHue OT TOYKM 10 IUIOCKOCTH, OT IPAMOW IO IIOCKOCTH, PACCTOSIHUE
MEXKJYy  IUIOCKOCTSIMH, MEXIY  CKpPCIIMBAIOIIMMUCA  MPSAMBIMH,  MEXIY
MPOU3BOJIBHBIMU (DUTypaMH B POCTPAHCTBE.

1. Bompockr:

1) Kakue npsiMble B MpOCTPAHCTBE HA3bIBAIOTCS MEPECEKAIOITUMUCS?
[TapannensHpiMu? CKpeNMBarOIIUMHACS?

2) Kak onpenensiercss yroi Mex1y NpsIMbIMU B IIPOCTPAHCTBE?

3) Kakast mpsimasi B IpOCTPAHCTBE HA3bIBAETCS JIEXkKAIIEH B TNIOCKOCTU?
napasuiesibHoi miockoctu? Ilepecekaromei maockocTb?

4) ITpu3Hak napamuieIbHOCTH NPSIMOM U TUIOCKOCTH

5) IIpu3Hak npUHAMJICKHOCTU MPAMON ILIOCKOCTH

6) [Ipu3Hak nepeceyeHus: NPsIMON U IMIIOCKOCTH

7). Teopema o Tpex NepHeHIUKYIIIpax

8) [Ipu3Hak mapaaaenbHOCTH MIIOCKOCTEN




8

9) CoiicTBa napayyieNIbHbIX MNIOCKOCTEN

10) ITpu3Hak neprneHIuKyISIPHOCTH MJIOCKOCTEH

11) Kak onpenenstoTcss pacCTOSIHUS OT TOYKH A0 MUIocKocTh? OT TpsSMoi 110
mwiockoctu? Mexay MmIocKocTIMU? Mexay CKpelUBarOIIMMUCS MPSMbIMH?
Mexay nmpou3BOIbHBIMU (PUTYpaMH B IPOCTPaHCTBE?

2. CocTaBUTh JICHOTAHTHBIN rpad 1o Teme.

3. Petienre TpeHUPOBOYHBIX 3a/1a4.

Jlokman;

1. «[lapamienbHo€ NPOEKTHPOBAHUEY.

Tema 10: I'eomeTprueckue mpeodpa3oBaHus B MPOCTPAHCTBE, OUHAs popMma — 2
yaca.

I'eomeTpuyeckue npeodpa3oBaHus MPOCTPAHCTBA: MApaAJIENIbHBIN MEPEHOC,
CUMMETPHUSI OTHOCHUTENIBHO IUIOCKOCTH. [lmomans OpTOrOHanbHOM ITPOEKIUU.
N300paxeHune npocTpaHCTBEHHbIX Guryp. [lapannenbHoe NIpoeKTUPOBAHUE U €r0
cBoiicTBa. Teopema o niowaou OpmMOSOHAILHOU HPOEKYUU MHO20Y20IbHUKA.
B3aumHoe pacrosiokeHue npocTpaHCTBEHHBIX (QUryp.

1. Bompockr:

1). Kakumu ObIBatOT reoMeTpruuecKue npeoopa3oBaHusl IPOCTpaHCTBA?

2). Kakas mpoekiusi Ha3pIBaeTCsl OpTOTOHAIBHOM?

3). Uemy paBHa IJI0IIa/1b OPTOTOHAILHON MPOEKIINU?

4). Yto npOUCXOUT € yriaMu IpHu H300pakKeHUHU MPOCTPAHCTBEHHBIX (DUTYP
Ha 1iockoctu? UTo mpoucxoauT ¢ paBHbIMH oTpe3kamu? Kak m3o0paxkaroTcs
BUJIUMBIE U HEBUIUMBIE JIMHUN?

2. TpeHupoBoUHBIE 3aJaHUsl MO MU300paKEHUIO MPOCTPAHCTBEHHBIX (DUTYP
Ha MJIOCKOCTH.

Pazpgen 4: KomGuHaTopuka
Tewma 11: DneMeHTHl KOMOMHATOPUKH, OYHASI (hOopMa — 8 YACOB.

HcTopus pa3BuTHsg KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEN U CTATUCTUKU U
UX pOJIb B pa3IMYHBIX cepax ueroBeuecKor xkusHeaesTenbHocTu. [IpaBuia
KOMOMHAaTOpukH. PemeHne koMOMHATOPHBIX 3adad. Pa3MelieHus, codyeTtaHus U
nepectaHoBkU. bunom HeroTrona u tpeyronsuuk [lackans. [Ipuknagseie 3agayn.

1. Bompochr:

1). Uto Takoe pa3mernieHus U3 N 3JieMeHTOB 1o M? dopmyria pa3MeIieHH.

2). Uto Takoe nepectaHoBku? DopMyIia epecTaHOBOK.

3). Uto Takoe coyeTaHus U3 N 3JIeMEHTOB 1o M? dopmysa coueTaHUM.

4). Yro Takoe bunoM HploTOHa U T71€ OH IpUMEHSIETCS ?

5). Uro Ttakoe «Tpeyronbauk [lackams»?

2. «Buxpsb 3agau». Penmenue KoMOMHATOPHBIX 3a7a4. Penienre npukiaaHbix
3a1ad.

Paznien 5: KoopanHaTtel ¥ BEKTOPHI
Tewma 12: [IpssiMmoyronbpHas cucTemMa KOOpAuHaT, ouHasi (popma — 2 yaca.
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Bekropel. [lenctBus ¢ Bekropamu. JlekaproBa CHUCTEMa KOOPAMHAT B

MPOCTPAHCTBE. YPABHEHHE OKPYXKHOCTH, chephl, MIOCKOCTU. PaccTosHue mexmy
TOYKAMHU.

1. Bompocsr:

1). YUto Takoe BekTOp?

2). Uto siBIsieTCSI CYMMOM BEKTOPOB?

3). Urto siBnsieTcs MpOU3BEEHUEM BEKTOpa Ha YUCTIO?

4). Kakast cuctema KOOpJIMHAT B IPOCTPAHCTBE HA3BIBAETCA JIEKAPTOBOM?
5). Kak nz00paxaroTcsi TOYKM B AEKAPTOBOM CUCTEME KOOPAUHAT?

6). YpaBHEHHUE OKPYKHOCTH, C(Pepbl, MIIOCKOCTH.

7). ®opMyiia Juisl BBIYUCIEHUS PACCTOSHUS MEXKY IBYMs TOUKAMHU.

2. CocTaBuTh KiacTep 1o teme «Bekrtopy.

3. BeinmosiHeHUME 3a1aHUI HA NEUCTBUSI C BEKTOPAMHU

Tema 13: Bekropsl, ouHast hoopma — 7 4acos.
JleficTBUsL ¢  BEKTOpaMH, 3aJaHHbIMH KoopauHatamMu. CKalsipHOE

IIPONU3BCACHUC BCKTOPOB. BGKTOpHOG YPaBHCHUC prIMOﬁ Hn TIINIOCKOCTH.
Hcnonp3oBaHue BCKTOPOB IIPpU JOKAa3aTCIILCTBC TCOPEM CTCPCOMCTPHUH.

1. Bompochr:

1). Kak BbIYMCINUTH KOOPJIUHATHI BEKTOpa?

2). Kak cJ10)KUTb BEKTOPHI, 3aJJaHHbIE KOOpAHATAMU?

3). Uro Takoe cKajasipHOE MPOU3BEAECHUE BEKTOPOB?

4). Kak BBIYHMCIIUTD CKIIPHOE MPOU3BEACHUE BEKTOPOB?

5). BextopHoe ypaBHeHUE MPSMOU, TIJIOCKOCTH.

6). Ilpumepsl 10Ka3aTeNbCTBA TEOPEM U PEIICHHE CTEPEOMETPUYECKHUX

3aJia4 C IIOMOIBIO BEKTOPOB.

2. JonomuuTk Kiactep no teme «BekTopy, 100aBuB « JleficTBus ¢

BCKTOpaAMM».

Pemenue CTCPCOMCTPHUUYCCKHUX 3a/la4 U JOKA3aTCIbCTBO TCOPEM C ITOMOIIBIO

BEKTOPOBIO

Pasznen 6: OCHOBBI TPUTOHOMETPUH

Tema 14: OcHoBHbI€ TOHATHS. OCHOBHBIE TPUTOHOMETPUUECKUE TOKAECTBA OUHAS

dbopma — 8 yacos; 3aouHast popma — 3 yaca.

PannanHplii MeTOA M3MEpPEHHMS YIJIOB BpALECHHUS U CBA3b C I'PAJAYyCHOW MEPOM.
OCHOBHBIE TPUTOHOMETPUUECKHAE TOKIECTBA.

HHX.

1. Bompocsr:

1). B kakux eAMHUIIAX U3MEPSIFOTCS YTIIbl?

2). Yemy pasen 1 rpagyc?

3). Uemy paBeH | paguan?

4). CBsi3b MEXIy TPagyCcoM U paiiaHOM?

5). OCHOBHO€E TPUTOHOMETPUUECKOE TOXKIECTRO.

6). CiieicTBUsI U3 OCHOBHOT'O TPUTOHOMETPUUYECKOTO TOXKIECTBA.

2. Beruncnenust 3HaU€HUN TPUTOHOMETPUUYECKUX (DYHKIIHI Yepe3 OJIHY U3
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Tema 15: IIpeobpa3oBaHue MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKCHUI.
TpuroHomerpuyeckue ypaBHEHUsI U HEPABEHCTBA, ouHas popma— 13 yacos;
3aoyHas popma — 4 yJaca.

DopMyJIbI CJIOKEHMUS, YABOEHUS, npeoOpa3zoBaHue CYMMBI
TPUTOHOMETPUUECKUX (PYHKIUMHN B pousBeaeHue. [IpeobpaszoBanue nmpousBeaeHUsS
TPUTOHOMETpUUECKUX (QYyHKIUN B cymmy. llpocreiiiime TpuroHoMeTpuyeckue
ypaBHEHUs 1 HepaBeHCTBAa. OOpaTHbIE TPUTOHOMETPUUECKUE QYHKIIUN: apKCUHYC,
APKKOCUHYC, apKTAaHT€HC.

1. Borpocsr:

1). ®opmynbl nas TpeoOpa3oBaHUS MTPOCTEHITUX TPUTOHOMETPUUSCKHIX
BBIPAKEHUU.

2). @opMyIbl AJI PEMICHUS MPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHHIA
Y HEPABEHCTB.

3). Uro Takoe apkcuHyc? ApKKOCUHYC? ApKTaHTeHC?

JloKJtaas!:

1. «BBeneHue HOBOM MEPEMEHHOM MPH PEUICHUU KBAIPATHBIX YPaBHEHUI,

2. «PemeHue  TPUTOHOMETPUYECKUX  yYpaBHEHUH, MPUBOAUMBIX K

KBaJpaTHBIMY,
3. «Permenue oTHOPOJHBIX TPUTOHOMETPUUECKUX YPABHEHUIN.

Paznen 7: ®yHk1uu, ux rpa@uku ¥ CBOUCTBA
Tema 16: @ynkuu. CoiictBa pynkuuit. OOpaTHble GYHKINH, OuHas hopma— 2
yaca;

Oynkuuu. OO0nacTh ONpENeNeHus] W MHOXKECTBO 3HAY€HUM; Trpaduk
(GyHKUIMH, TTOCTpOeHUE TpapuKOB (PYHKLIMM, 3aJaHHBIX Pa3IMYHBIMU CIOCOOAMHU.
CpoiictBa (yHKIMM. MOHOTOHHOCTH, YETHOCTb, HEUYETHOCTb, OTPAHMYECHHOCTD,
NePUOIUYHOCTh. [IpOMeXyTKHM Bo3pacTaHusi U YObIBaHUSA, HauOOJbIIEe U
HAaWMEHbIIIEE 3HAYEHUsA, TOUKH OKCTpemyMa. ['paduueckas HHTEpIpeTaIus.
[Tpumepsl PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peajbHBIX MpoIeccax U SBJICHUSX.
Apudmernueckue oneparuu Haj GyHKUuIMU. CrnoxHas GyHKIUS (KOMIO3UIINA).
Ilousmue o HenpepwvigHOCMU DYHKYUU. Oo6parubie  Qynkiuu. Obaacme
onpeoenenusi u obaacme 3Havenull oopamuou Gyuxyuu. Ipagux obpamuoi
@ynxyuu. TlpuMepsl 3aBUCUMOCTEN MEXTy IEPEMEHHBIMU B peaibHBIX MPOIeccax
U3 CMeXHbIX auciuiinH. Onpenenenne ¢GyHkiui. IlocTpoeHue u uTeHuUe
rpadukoB  ¢yukuuid. UccinenmoBanme  ¢ynkuuu. CBoOWCTBA  JTMHEWHOM,
KBaJIPaTUYHOM, KyCOYHO-TUHEHHOMN U TPOOHO-ITMHEMHON (DyHKIIMMA.

1. Bomipockr:

1). Kakas 3aBucuMocTb Ha3biBaeTCs yHKIUEH?

2). Uro Takoe obnacte ompenencHus G¢yHkuuu? OOMacTh 3HAYCHHM
bynkuun? Kak onpenenuts ux mo rpaduxy?

3). Uto Takoe MOHOTOHHOCTH (DYHKITUHM M KaK OMPEACIUTh e 1o rpaduky?

4). UYto Takoe «IPOMEXKYTKH 3HAKOTOCTOSHCTBA» (PYHKIIMU U Kak
OTIPEJICNTUTH UX 0 TpaduKy?

5). Uto Takoe HynH (PYHKIIMU U KaK OMPEACIUTh UX MO rpaduKy?
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6). Kakas ¢pyHKIus Ha3pIBaeTCsS TUHEHMHON U UTO ABIISETCS €€ rpapuKom?

7). Kakasg QyHkuusi Ha3bpIBaeTCsi KBaJApPAaTUYHOM M UTO SBJISETCA €€
rpadukom?

8). Kakas gynkuus HazpiBaeTCs 4eTHOM? HeueTHoM?

9). Kakas ¢ynkuus HazpiBaeTcst nepuoauyeckoi? Ipumepnt

10).Kakas ¢ynkius Ha3piBaeTcs KycouHo-auHerHon? [Ipumepsl. ['paduk.

11). Kakas ¢pynkuus HazsiBaeTcs 1poOHo-uHeHon? [Ipumepsl. ['paduk.

2. CocTaBUTh KOHIIENITYaJIbHYIO TaOIUILy 1Mo TeMe «CBOICTBA (PYHKIIHID).

3. [TocTpoenue rpadgukoB HYHKIHA 1 UCCICIOBAHHUE HX.

Tema 17: Ctenennsle, mokazateabHbIe, JIOTApUPMUIECKUE U TPUTOHOMETPHUECKUE
dbynkuu, ounas Gpopma— 10 gacos; 3aounas popma — 3 gaca.
HenpepriBable u mepuonnyeckue (pynkuuu. CBoiicTBa U rpaduku cuHyca,
KOCHHYCa, TaHTeHca U KoTaHrenca. O0paTtHbie PyHKIMU U uxX rpaduku. OdpaTHbIe
Tpuronomerpuueckue  Gynkuuu.  IIpeoOpazoBanusi  rpaduka  GYHKIHUU.

['apmonnueckue  KoeOaHUS. [IpuknagHple  3aaa4d. ITokazaTenbHbIe,
JorapugMuyYecKue ypaBHEeHUs. TPUTOHOMETPHYECKUE YPABHEHUS U HEPABEeHCMEdA.
1. Bompockr:

1). I'padux u cBOICTBA CUHYCA.

2). I'paduk u cBoOiiCTBA KOCHHYCA.

3). I'paduk u cBOMCTBa TaHT€HCA U KOTAHTEHCA.

4). I'paduik u cBOICTBAa OOPATHBIX TPUTOHOMETPUUYECKHUX (DYHKIIMIA.

5). Kakue ypaBHeHUSI Ha3bIBAIOTCS TTOKA3aTEIbHBIMU?

6). CriocoObI pelieHns MOKa3aTeNbHbIX YPABHEHH.

7). Kakue ypaBHeHHs Ha3bIBAIOTCA JJOTapu(hMUUECKUMU?

8). CriocoOsbl penieHust 10rapu(pMUYECKUX YPABHEHHI.

9). ®opMyibl AJ1 pEHIeHUS] TPOCTEHIITNX TPUTOHOMETPUUECKUX YPaBHEHUH.

2. [TocTtpoenue rpadukoB TPUTOHOMETPUUECKUX GyHKIIUIA.
[IpeoOpazoBanust rpaduKoB.

3. CoctaButh kiactep «Bumbl GyHKITHN.

4.  TpenupoBouHble = pPabOTBl MO  PEIIEHUIO  IOKa3aTeJbHBIX,
Jorapu(pMUYECKUX, TPUTOHOMETPUUYECKUX YPABHCHHM.

5. Hoxmanel:  «lloka3zarenpHble  ypaBHEHMsST C  [apaMeTpammu»,
«Jlorapumuueckue ypaBHEHUS € TapaMETPAMM.

Paznen 8: MHOrorpaHHUKY U KPYIJible Tela, oyHas hopma — 4 yaca.
Tema 18: MHOrOrpanHuku
Paznuynbie BuIbl MHOTOTpaHHMKOB. Mx wu3oOpaxenus. CedeHus, pa3BEepTKU
MHOTOTPaHHUKOB. [110111a/1h MOBEPXHOCTH.
1. Bompochr:

1)  Kakoit MHOrOrpaHHHUK Ha3bIBaCTCS MPU3MON? Bubl nmpusm.

2)  Yto ABASCTCS CCUCHUSIMH MTPHU3M?

3)  Uemy paBHa IUIOIIA/b IOBEPXHOCTH MTPU3MBbI?

4)  Ilnormaas OOKOBOM MOBEPXHOCTH?
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5) Kakoii MHOrorpaHHuk Ha3blBaeTcsl nupamuaoi?  Bumabl
MUPAMU]I.

6) Uto siBJISIETCS CEYEHUSIMU TUpaMuU1?

7) UeMmy paBHa IUIOHIA[b IMOBEPXHOCTH mUpamuabl? Ilmomians
OOKOBOM TOBEPXHOCTH?
Pemenue 3aga4 Ha BBIYHUCICHUE 3JIEMEHTOB MHOTOTPAHHMKOB W IUIOIIAACH

MOBEPXHOCTH. [locTpoeHne cedyeHnii MHOTOTPaHHUKOB.

Jlokman;
1. «IIpaBuiibHBIC ¥ NOMYIPABUIbHBIC MHOTOTPAHHUKI.

Tema 19: Tena u moBepxHOCTH BpallleHus, o4Hast popma — 2 yaca.
Humuaap u KoHyc. YceueHHBbIH KoHyc. OCHOBaHUE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pa3BepTka. (OceBble CEYEHUSI U CEUCHUS,
napajuienpHele  ocHoBaHuto. Ilap u cdepa, ux ceuenuss. KacarenbHas
IUIOCKOCTh K cdepe. Buabl cummerpuil B npoctpaHcTBe. CUMMETpuUsi Tenl
BpalICHUS! 1 MHOTOTPAHHUKOB.

1. Bompocsr:
1) Kakoe Teno Ha3zpiBaeTcs HUIMHAPOM?
2) Kakue 351eMeHThl UMEET UUITUHIP?
3) Uro siBnsieTcs pa3BepTKON HUIMHApPaA?
4) Uto sABISIETCA CEYEHUSIMU LIMIIUHAPA?
5) Kakoe Teno Ha3pIBaeTCst KOHYCOM?
6) Kakwue 31eMeHTh UMeeT KOHYyC?
7) Yro sBisieTcs pa3BepTKOM KoHyca?
8) Urto sBIISIETCA CEYEHUSIMU KOHYyCa?
9) Kakoe Teno HazpiBaercs mapom?

10)  Kakwue syieMeHTBI UMeeT map?
11)  Yro sBhsieTCs pa3BepTKOil miapa?
12)  Yro sBHsETCS CEUCHUSMHU M1apa’?
13)  UYro Takoe chepa?
14) Kakast miockocTh Ha3pIBaeTCs KacaTeabHOMN K cdepe?
15)  Kakue Tena SBISIOTCS TeJIaMHU BpAIICHUs?
2. CocTaBUTH KOHIIETITYaJIbHYIO TaOJIHUILY 11O TEME.
3. Pemenue 3ama4 Ha BRIYUCIICHUE DJIEMEHTOB TEJ BpAIICHUS.

Tewma 20: U3mepenus B reometpuu, ouHas (popma— 10 gacos.

O6bem u ero usMmepenue. MurerpanpHas Qopmyna odbema. DPopMyiibl
o0beMa Ky0a, MPsSIMOYTOJIbHOTO MapaJijiesienuIeia, Mpu3Mbl, UUIUHApPA. DopmyIisl
o0bemMa mupamMuabl U KoHyca. DOpMyIbI TUIOMIAIU TMOBEPXHOCTEH HUIMHAPA |
KoHyca. @opmyinbl 00beMa miapa u miomaau chepsl. [logodue ten. OTHOMEHUS
TJIOMIACH TOBEPXHOCTEH U 00bEMOB MOAOOHBIX TE.

1. Bompochr:

1) UYemy paBeH 00beM KyOa, MPSMOYTOJLHOTO MapaslieIenue/a,
MPU3MBI, HWIHHAPA?
2) OOBICHUTH 3HAYCHUSI BXOASIIHX B (opMyJibl OyKB
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3) Uemy paBeH 00beM MUPAMUIBI K KOHYCA?
4) OOBsACHUTH 3HAUYCHHUS BXOIAIIMX B (DOPMYJIbI OYKB
5) UYemy paBHa IUIOIIA/b MOBEPXHOCTH IIWIMHAPA U KOHYca?
6) OOBACHUTH 3HAYCHUS BXOAAIIUX B (HOPMYJIbI OYKB
7) UYemy paBeH 0o0beM Imapa?
8) Uemy paBHa IUIOIIAb TOBEPXHOCTH ChepbI?
9) UYemy paBHO OTHOIICHHUE ILIOMIA/ICH TTOBEPXHOCTH MOT00HBIX
Ten?
10) Yemy paBHO OTHOIIEHUE 0OBEMOB MOIOOHBIX TE?
2. CocraBuTh ACHOTaHTHBIN Tpad no Teme «Oobem»
3.  Pemienue 3a7a4 Ha BBIYUCIIEHHE OOBEMOB U TUIOIIAICH
MOBEPXHOCTH IIIJIMHAPA, KOHYCa, I1apa
Jlokman;
1. «Konudeckue cedeHHs U UX MPUMEHEHHE B TEXHHUKE)

Paznien 9: Hayana MareMaTu4ecKkoro aHajin3a
Tema 21: IlocnenoBaTenbHOCTH, OuHas ¢popma— 4 yaca.

YucnioBas MmocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/1aHMsI, BBIYUCICHUS YJICHOB
nocienoBatenbHocT. [lpenen mocnenoBaTenbHOCTH. beckoHewHO yOBIBaromias
r€OMETPUYECKAs POTPECCUSI.

1. Bomnpocsr:

2)  Uro Takoe 4MCIIOBas MOCISI0BATEIIBHOCTD?

3)  Kakwe nocienoBaTeIbHOCTH Ha3bIBAIOTCS
apu(pMETUIECKUMU TPOTPECCUIMU?

4)  Kakwue mocie0BaTeIbHOCTH Ha3bIBAIOTCS
r€OMETPUYECKUMU TTPOrpeccusiMu?

5)  Kakas reomeTpruecKas IpOrpeccus Ha3bIBacTCs
O0eckoHe4YHO yObIBaroIas?

2.  BrlnogHeHWE TPEHUPOBOYHBIX 33JIaHUH IO BBIYMCIICHUIO
npezena nocjieI0BaTeIbHOCTH.

Tewma 22: [IpousBoanas, ounast opma — 12 gacoB; 3a04Hasi opma — 2 yaca.
[Ipon3BoiHass: MEXaHMYECKUH M TE€OMETPUUYECKHH CMBICH ITPOU3BOLHOM.
VYpaBHeHue  KkacarenbHOM B oOmem  Buae. IlpaBunma u  Qopmyiibl
muddepeHurpoBanus, TabJMLIAa  TPOU3BOAHBIX  BJIEMEHTApPHBIX  (YHKLIHMA.
HccnenoBanre pyHKIMU C MOMOIIBIO TPpoW3BOAHOM. HaxoxaeHue HaubobIIero,
HAUMEHBIIIEr0 3HAYEHUS U SKCTPEMAJIbHBIX 3HaUCHUN (PYyHKIIUH.

1. Bomipockr:
1) Omnpenenenre NpOU3BOAHOM, €€ MEXaHHUECKUH U T€OMETPUUICCKUI
CMBICJI

2) 3anmcarh ypaBHEHHE KacaTeIbHON 1 OOBSICHUTH 3HAUCHHUE
BXOJISIIIIUX B HETO OYKB.
3) Kak HaiiTH TOYKH 3KCTPEMYMOB U SKCTPEMYMbI HEKOTOPOH (PYHKIINHU?
4) T'me MOXKeT JOCTUraThCsl HauOOJIbIIee U HAUMEHbIIIEE 3HAYCHHMSI
byHKIMNI?
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5) Kak HaiiTi HanOoJblliee 1 HANMEHbIIIee 3HaYCHUs (DYHKITUU Ha OTpe3Ke?
6) Anroput™m uccienoBaHus QYHKIMH IS IOCTPOCHUS TpaduKa.
2. Meron wuHCETp MpU U3YYEHHH JEKIUM 10 TeMe: BbluucieHue

HpOCTCI?IHIHX IMPONU3BOJHBIX

Tewma 23: [lepBooOpaznas u unrerpai. [Ipumenenue nnrterpana, ouynas gopma— 9
4yacoB; 3a04Has popma — 1 yac .

Wuterpan u nepBooOpasznas. Teopema Hrrotona-JlelGuuma. I[Ipumenenue
MHTETpaJia K BEIYUCICHUIO (U3NIECKUX BETUYHMH U TUIOIIA ICH.

1. Borpocsr:

1) Yro HazbIBaeTcs IepBOOOpa3HOM PyHKITMI?

2) Kak cBsi3anbl mepBooOpa3Hasi U MHTETpaj?

3) Teopema Hrtorona-JleiiOauma.

4) Kaxkas ¢purypa Ha3pIBaeTCsI KPUBOJUHEHHOM Tpareueii?

5) Kaxk BBIYMCIUTH IJIOIIAb KPUBOJIMHEHHON Tparnenuun?

2. BpInoaHeHHE TPEHUPOBOYHOM pabOThl MO BBIYUCIEHUIO UHTETPAJIOB U UX
MIPUMEHEHHUE.

Paszpnen 10: Dy1eMEHTBI TEOPUN BEPOSITHOCTEW ¥ MATEMATUYECKON CTATUCTUKH
Tewma 24: DrieMeHTHI TEOPUU BEPOSITHOCTEN, ouHas (popma — 4 yaca; 3a04Hast
dbopma — 2 yaca.

CoObITHE, BEpOSATHOCTH COOBITHUS, CI0KEHHE U YMHOKEHHE BEPOSITHOCTEN.
llousmue o nesasucumocmu cobvimuii. /[uckpemuas ciydaunas 6eiuyuHa, 3aKOH
ee pacnpeoenenus. Yucnosvle xapakmepucmuku OUCKDEMHOU  CAVYAUHOU
eeauyunvl. llonsmue o 3axkone Oonvwiux uucen. Kiaaccudeckoe orpeaesieHne
BeposATHOCTH. CBOKCTBA BEPOATHOCTEN. Bpruncnenue BepostHocTel. [Ipukiianneie
3aJ1ayu.

1. Bompochr:

1) Kakwue ObIBAIOT COOBITHS?

2) Kak BbIYHCISCTCS BEPOSTHOCTD CIYYaiHOTO COOBITHS?

3) Uemy paBHa BEpOSTHOCTb JOCTOBEPHOTO COOBITHS?

4) UYemy paBHA BEPOSITHOCTh HEBO3MOXHOTO COOBITHS?

5) TIlocnenoBaTeIbHOCTh KaKUX CIIydalHBIX COOBITHH CUMTAETCS CyMMO
COOBITHI?

6) IlociemoBaTeIBHOCTh  KAaKUX  CIYYaWHBIX ~ COOBITHH  CUHTaCTCS
MIPOU3BEIECHUEM COOBITHI?

7) Kak BBIYHCIUTH BEPOSTHOCTH OTPUIIAHHS CITY4aliHOTO COOBITHS?

2. PellieHue NPUKIAIHBIX 33/1a4 HA BBIYHUCICHUE BEPOSITHOCTEM.

Jloknan:

1. «Cxema NOBTOPHBIX UCIBITAaHUI bepHyIn.

Tema 24: DneMeHThl MaTEMAaTUYECKON CTAaTUCTHKU O4Hast opma— 2 yaca.
[IpencraBnenne MaHHBIX (TaOJIUIBI, TUATPAMMBI, TPaQUKU), 2eHepalbHAA
COBOKYNHOCMb, 6blOOpKA, cpedHee apupmemuyeckoe, meouana. [lonamue o
3a0avax mamemamuyeckou cmamucmuxu. Pewenue npakxmuueckux saoay c
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npuMeHeHuem 8epoAmHOCMHbIX Memo0os. IIpeacTaBieHe YuCIOBbIX JAHHBIX,
pelIeHre IPUKIaIHBIX 3a/au.

1. Bompockr:

1) Kak MOXXHO MPeICTaBUTh YIOPSA0UYCHHYIO HH(DOpMAIIUIO?

2) TlpuBenute mpuUMepsI IpeACTaBICHUS HHPOPMAIMH B BHJIE TAOJIHIIBL.

3) IlpuBeaute mpuMephl MpeACTaBICHHUS HMHPOPMAIIUH B BUJIC THATPAMMBI.

4) TlpuBeauTe MpUMEpHI MpeACTaBICHUI HHPOPMAIIUK B BUjIE Tpaduka.

2. Pemienue npuKkIagHbIX 3a/1a4.

Pasznen 11: YpaBHeHHUs U HEpAaBEHCTBA
Tewma 25: YpaBHeHUs U CUCTEMBI YpaBHEHUM, o9Hast popma— 4 gaca; 3a09Hast
dbopma — 1 yac.

PannonanbsHble, HppalliOHAJIBHBIE, IOKA3aTEIbHbIE 1 TPUTOHOMETPUYECKUE
YpPaBHEHUS U CHUCTEMBl. PaBHOCHMIIBHOCTD YpaBHEHUMN, HEPABEHCTB, CHUCTEM.
OCHOBHBIE MPUEMBI UX pEIICHUs (pa3joXKEeHUE HAa MHOXKUTEJIH, BBEJCHUE HOBBIX
HEU3BECTHBIX, IOACTAHOBKA, Tpadpuueckuii Meron). KopHu ypaBHEHHI.
PaBHOCMIIBHOCTH ypaBHeHHU. [IpeoOpa3zoBanust ypaBHeHHl. OCHOBHBIE MPUEMBI
pelleHusl ypaBHEHH M. Pellienue cucteM ypaBHEHUM.

1. Bompocst:

1)  Yro Ha3bIBaeTCs ypaBHEHUEM?

2)  Uto Ha3bIBaeTCS KOPHEM YpaBHEHHUSI?

3)  Uro 3HAYWT pEemINTh ypaBHEHHE?

4)  Kakwue ypaBHEHHS HA3bIBAIOTCS PABHOCHIILHBIMU?

5)  Kakwue npeoOpa3oBaHus ypaBHECHHUN JOMYCTUMBI?

6) Kakue npeoOpa3oBaHus ypaBHEHUH BeIyT K OTEPE KOPHEH?

7)  Kakme mnpeoOpa3oBaHUs ypaBHEHHH BEAYT K IOSBICHUIO

MOCTOPOHHHUX KOPHEW?

8)  Kak pemuth ypaBHEHHS rpad@UIecKiM criocooom?

9)  Kak pemmth ypaBHEHHE Pa3I0KESHUEM HA MHOXKHUTEIN?

10) Kak pemurth ypaBHCHHE BBEJICHUEM HOBOM MEpEeMEHHOM?

11) Kak peumurb CHCTEMY YpaBHEHHUH CITIOCOOOM MOICTaHOBKH?

12) Kak penirb CUCTeMY YpaBHEHHH CITIOCOOOM CIIOXKCHHS?

13) Kak pemmrth cUCTeMy ypaBHEHHI rpad)uuecKuM Criocooom?
2. Peuienne ypaBHEHUH pa3IMUYHbIMU CIOCOOAMU.

Tema 26: HepaBeHnctBa, ounas oopma — 4 yaca.

PaunonanbsHbie, HppallMOHATIBbHBIE, TIOKA3ATENbHBIE U MPUCOHOMEMPUYECKUEe
HepaBeHCTBAa. OCHOBHBIE IPUEMbI UX PELICHUS.

1. Bomipockr:

1) B d4em 3akiovaeTcs METOJ| PEIICHHs pallMOHATIBHBIX HepaBeHCTB? Kak
IpoOb B HEPABEHCTBE 3aMEHUTH MPOU3BEICHUEM?

2) Kaxk npousBe/icHUE B HEPABEHCTBE 3aMEHUTH COBOKYITHOCTBIO CUCTEM?

3) Kak pemaroTcs uppaluoHaibHble HEPABEHCTBA BUAA x > a, ecru a > 07

Jx>a,ecima<0? Jx<a,ecmma>0? Jx <a,ecmma<0?
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4) Kak pemalorcs TpOCTEHINME TIOKa3aTelbHbIC HEPABEHCTBA, €CIIH
OCHOBAHME CTETIEHU OOJIbIlIE EANHUIIBI? MEHbIIEC SAUHUIIbI?

5) C yeMm CBsI3aHO 3TO OTJIMYKE B PEIICHUN?

2. Pemienne HepaBeHCTB. BrisBieHre 00MMX IaroB 1 0COOEHHOCTEH
pelieHus] HEPABEHCTB KaXKI0TO BUAa METOJIOM «TOHKHUX U TOJICTBIX BOITPOCOBY.

Tema 27: Mcnionp30BaHre CBOMCTB U IpauKOB (PYHKIIMHU IIPU PEIICHUH
HEPaBEHCTB, ouHas (popma— 4 yaca; 3aouHast popma — 0,5 yaca .

Meton wunHTepBasioB. M300pakeHME Ha KOOPAMHATHOW  IUIOCKOCTH
MHO>KECTBA PEIICHU YpPABHEHUWU W HEPABEHCTB C JIByMs MEPEMEHHBIMU U HX
cucreM. Vcnonp3oBaHue cBOMCTB U rpa@ukoB GyHKUUN JIJIs1 peIICHUsT YpaBHEHHIA
Y HEPABEHCTB

1.Bompocksr:

1) Ha xakom CBOMCTBE YHKIIMH OCHOBaH METO]] HHTEPBAJIOB JIJISl PEIICHUS
HEpPABEHCTB?

2) Kak ¢ momoripio rpaduka GyHKIUNA HalTH pemieHue ypaBHeHus f(X) =
o? f(x) = a?

3) Kak ¢ nomorsio rpaduka GyHKIIMH HAWTH pelieHne HepaBeHcTsa f(x) >
0?

f(x) > a? f(x) <o? f(x) <a?

4) Kak ¢ momomibto rpaduka QyHKIIUN HaliTH penieHne HepaBeHcTa f(X) >
9(x)? f(x) <g(x)?

5) Kak mnpu pemieHUu ypaBHEHWH ©  HEPABEHCTB  HCIIOJIB3YETCS
MOHOTOHHOCTb (PYHKIIUN?

2. PelieHue ypaBHEHHW W HEPABEHCTB C HCIOJb30BAHUEM CBOWCTB U
rpagukoB GyHKIMH, UCTIONB3Ys preM «Iloacka3ku 1uisi MBIIUICHHS.

Tewma 28: [Ipuknagnsie 3aaauun, ounas popma— 3 yaca; 3aounast popma — 1 gac.

[IpuMeHEeHnE MaTEMAaTHYECKUX METOAOB [JIsl PEIICHUS COJIEPHKATEIbHBIX
3a/lady U3 pa3IMYHBIX 00JacTel HaykKW W MpakTHKU. MHTeprperanus pe3ynbTarta,
YUET pealIbHbIX OTPAaHUYCHUIA.

1. Bompochr:

1) B 4em cocTosIT OCHOBHBIC MATEMATHUECKUE METOIbI JIsl PEIICHHUS
peabHbIX )KU3HEHHBIX 3a]1a4?

2) C ToMOIIBI0 Yero peainbHas >KU3HCHHAs 3ajada IEePeBOAMTCS Ha
MAaTEMATUYECKUH A3BIK?

3) Uro 3HAUMT y4ecTh B 3a/1a4e peasibHble orpaHnueHus? [Tpumepsl

2. Pemenue peanbHBIX 3a/a4 U3 Pa3IMYHBIX 00JIaCTeM HAYKU M MPAKTUKHU B
TEXHOJIOTUU KPUTHYECKOTO MBIIIJICHHUS.

Jlokman;

«HMccnenoBanre HEPABEHCTB C MAPAMETPOM).

1.2. MHTEepaKTUBHBIE 3aHATHA MO Y4eOHOH qucuMILVInHe «MaTeMaTuKa:
aJredpa M HA4YaJIa MATEMATHYECKOI0 AHAIU3A: TeOMeTPHUs»
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WNuTepakTuBHOE OO0yuYeHHE — 3TO cCHenuaibHas ¢GopMa OpraHu3aluu
NO3HABATENbHON JesTenbHOCTH. OHa MoJapa3yMeBaeT BIIOJIHE KOHKPETHBIE W
IPOTHO3UPYEMBbIE LIEJH:

J co3laHre KOM(MOPTHBIX YCIOBUM  OOy4YeHHs, MpU
KOTOPBIX  CTYJEHT  4YYBCTBYeT CBOIO  YCIEIIHOCTb,  CBOIO
MHTEIJICKTYyalbHYI0 COCTOSTEIBHOCTD;

. CO3/IaHME€ YCJIOBUM ISl TMPOAYKTUBHOCTH MpoIiecca
o0yueHus;

o co3aaTh 0a3y Il pabOTHI MO PEIICHUIO MPOOJIEM IMOCie
TOT0, KaK 00y4eHHE 3aKOHYUTCSI.

JIpyrumMu CclIOBaMH, WHTEpAaKTUBHOE OOydYeHHE — 3TO, NpPEexae BCEro,
JIaIorOBOE 00Yy4eHHUE, B X0/I€ KOTOPOTO OCYIIECTBIISIETCS. B3aUMOJICHCTBHE MEXTY
CTY/ICHTOM U TIpernojaBaTeaeM, MeX/y CAMUMHU CTYACHTAMHU.

LlensM WHTEPaKTUBHBIX (GOpM OOYYEHHS COOTBETCTBYIOT CIEAYIOIIHE
3aJ1a4yu:

o npoOyKJIeHHE y 00yUYaroIMnXCcs UHTEPECa;
o 3¢ peKTUBHOE YCBOECHUE YUYEOHOTO MaTepurana;
o CaMOCTOSITENIbHBIA MOUCK OOydJalllMMUCA MyTe W BapUaHTOB

pelIeHHsT  TOCTAaBJICHHOW  y4eOHOW 3amauu  (BBIOOp  OJHOTO W3
NPEJIOKCHHBIX BAapHAHTOB WM HaXOXKJIeHHE COOCTBEHHOTO BapHaHTa H
000CHOBaHUE PEILICHUS );

o YCTaHOBJICHHE BO3JCHUCTBUS MEXAY CTyJIEHTaMH, OOydeHHe
paboTaTh B KOMaHJE, IMPOSBIATH TEPIUMOCTh K JIIOOOW TOYKE 3pEHHUS,
yBaKaTh MPABO KAXKIOTO Ha CBOOOY CII0Ba, YBAXKATh €r0 JIOCTOMHCTBA;

. dbopmupoBaHue y 00y4arommxcsi MHEHUS U OTHOIICHUS,
o dbopmMHpoBaHrEe KUZHEHHBIX U MPOGECCUOHATBHBIX HABBIKOB,;
o BBIXOJl HA YPOBEHb OCO3HAHHOM KOMIIETEHTHOCTH CTYJICHTA.

[Ipy MCMONB30BaHUM MHTEPAKTUBHBIX (DOPM POJIb MpEnoAaBaTeNsl PE3KO
MEHAETCS, TNepecTaér ObITh LEHTPAIbHOW, OH JMIIb PEryJupyeT MNpouecc U
3aHMMAaeTCs ero oO0UIeil opraHu3alKei, TOTOBUT 3apaHee HEOOXOIUMbIE 3a/laHus U
dbopMynaupyeT BONPOCH WM TEeMbl JUIsl OOCYXIEHHUS B Trpynmnax, gaér
KOHCYJIBTALIMM, KOHTPOJIUPYET BpEeMsI M TMOPSAOK BBIMOJHEHUS HAMEUYEHHOTrO
IUIaHAa. YYaCTHUKHM OOpaIalOTCs K COLMAIbHOMY OIBITY — COOCTBEHHOMY U
OPYTUX JIFOAEH, IPU 3TOM MM IPHUXOAMTCS BCTyNaTh B KOMMYHHUKALMIO JIPYr C
JIpyroM, COBMECTHO pEIllaTh MOCTAaBJIICHHbIE 3ajlaud, MPeOo0JIeBaTh KOHMIMKTHI,
HaXOJUTh OOIIUE TOYKU CONMTPUKOCHOBEHUS, UITH HA KOMIIPOMHUCCHI.

Jlis pemeHusi BOCOUTATENbHBIX U YYEOHBIX 3aJau MpPernoaaBaTeieM MOTYT
OBITh HCIIOIH30BaHbI CIECAYIOIINE HHTEPAKTUBHBIE (POPMBI:

e Meroa pa3OUBKHY Ha KIACTEPHI

e Mo3roBoi mwrypm

e [loacka3skuy Juisl MBILUICHUS

e Meton uHcepT (MOMETKHU Ha MOJISIX )
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Pabota B rpynnax
«ToHKHME U TOJNCTHIE BOIIPOCHI»
TexHonorus pa3BUTHSI KPUTHUECKOTO MBIIIICHUS
JleHOTaHTHBIN Tpad
KonnentyanpHas Tabnuia
e «Buxps 3a1a9»

B naHHBIX METOAMYECKUX PEKOMEHAALHUAX MPEIIOKEHBI K PACCMOTPEHUIO
JWIIb HEKOTOpPhIE MHTEpakTuBHBIE (popmbl 00ydeHwus. llpernonaBarens kadenps
MOJKET MPUMEHATH HE TOJIbKO 3TH HHTEPAKTUBHBIE (POPMBI, a TaKxke pa3paboTaTh
HOBBIE B 3aBUCHMOCTH OT LIEJH 3aHITHS, T.€. aKTUBHO Y4YacTBOBATb B IPOIECCE
COBEpIIICHCTBOBAHUS, MOJICPHHU3AIIMH YI€OHOTO MpoIliecca.

CnenyeTr oOpaTuTh BHUMaHHE Ha TO, YTO B XOJI¢ TOJATOTOBKHM 3aHATHUS Ha
OCHOBE MHTEPAKTUBHBIX (OpPM 00yUeHUs TIepe]] pernoaaBaTesieM CTOUT BOIPOC HE
TOJIbKO B BbIOOpe HambOosee »hHeKTUBHON U noaxoasiieid Gopmbel 00yueHus st
U3YyYEHUs KOHKPETHON TEMBbl, a OTKPBIBAETCS BO3MOXHOCTh COYETATh HECKOJBKO
METOJIOB OOYyYeHMs JUIsl pellieHus MpoOJeMbl, 4TO, HECOMHEHHO, CIIOCOOCTBYET
JAy4llIeMy  OCMBICICHHIO  CTyAeHToB. [lpeacraBnsercs  nenecooOpa3HbIM
paccMOTpeTb HEOOXOJIUMOCTb HCIOJIb30BAHUSI PAa3HbIX HMHTEPAKTUBHBIX (opM
oOyueHust AJIsl PeIIeHUs TOCTABICHHON 3aJauH.

IpuHuUnbI pa6oTHl HA UHTEPAKTHBHOM 3aHATHH:

o 3aHSTHE — HE JIEKIIMS, a o01as paboTa.

o BCC YYAaCTHHKH paBHBl HE3aBHCHMO OT BO3pacTa,
COIMAJIBHOTO CTaTyca, OMbITa, MeCTa PabOTHI.

o KQK/IbIM y4aCTHUK UMEET MPaBO Ha COOCTBEHHOE MHEHHE
10 JTI000MY BOIIPOCY.

o HET MeCTa MPSIMOW KPUTHKE JIMYHOCTH (TIOJBEPTHYTHCS
KPUTHKE MOXET TOJIBKO UJIes).

o BCC CKa3aHHOE Ha 3aHATHM — HE PYKOBOACTBO K

AecTBHIO, a MH(pOPMALUs K Pa3MBILIICHUIO.

AJITOPUTM NPOBEICHUS] MHTEPAKTUBHOIO 3aHATHSA:
1. IToaroToBKa 3aHATHS

[IpenogaBaTens MNPOU3BOAUT MMOAOOP MaTEepHaNOB, BOIMPOCOB, MOAOOP
KOHKPETHOM  (OpPMBI  MHTEPAKTUBHOIO 3aHATHS, KOTOpas MOMXKET ObITh
s pexTUBHOM 1151 paOOTHI C TaHHOM TEMOW B JaHHOU TpyIIIe.

IIpn pa3pa0orke MHTEPAKTHBHOIO 3aHATHUS PEKOMEHAYeM OOpaTUTh
0co00e BHUMAHHE HA CJIeyI0le MOMEHTHI:

1) YyacTHUKY 3aHATHS, BEIOOP TEMBI:

° BO3pAacCT  y4YaCTHUKOB, HMX  HMHTEpEChl,  Oymayias
CHELMAIBHOCTD.

° BPEMEHHBIE PAMKHU TIPOBEJICHUS 3aHATHUA.

° NPOBOAWJIACH JIM 3aHATUSA 110 OTOM TEME B JaHHOM
CTYJICHYECKOU TPYIIIE PAHEE.

° 3aMHTEPECOBAHHOCTD TPYIIIBI B JAHHOM 3aHATHUH.

2) TlepeueHb HEOOXOUMBIX YCIOBHIA:
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J JI0JKHA OBITh YETKO OIpEe/IeNIeHa 1IeITh 3aHSTHS.

J HOATOTOBIICHBI Pa3/1aTOYHbIC MaTEPUAIHL.

. obecrieueHo TEXHUIEeCKOe 000PyA0BaHHE.

o 0003HAYEHBI YYACTHUKH.

J OTPEICTICHBI OCHOBHBIE BOITIPOCHI, 1704
MIOCJICIOBATEIBHOCTb.

J NOJ00paHbI MPAKTUYECKUE TPUMEPBI U3 )KU3HHU.

3) UTO MOJKHO OBITH MPH MOATOTOBKE KAKIOTO 3aHSITHSL:

YTOYHEHHUE MPOOJIEM, KOTOPBIE MPEACTOUT PELIHTD.

0003HaUYEHNE TIEPCIIEKTUBBI pean3allii MOTyYCHHBIX 3HAHUM.

ONpPEENICHUE MPAKTUYECKOTO OJIoKa (4eM rpymmna OyAeT 3aHMMaTbCs Ha
3aHSITUN).

4) Pa3naTo4HbIC MaTEepUAIIbL:

o [IporpaMma 3aHsTHS.

o pa3aTo4yHble MaTepuaibl JODKHBI ObITh alallTUPOBAHBI K
CTYZIEHUYECKON ayAUTOPHH.

o MaTepHua JO0JKEH ObITh CTPYKTYpHUPOBAH.

o UCIIOJIb30BaHUE  TpaUKOB,  WUIIOCTpAlUi,  CXEM,
CHUMBOJIOB.

2. Berynuienme:

Coo0111eHrEe TEMBbI U 11eJTH 3aHSITHS.

— YYaCTHUKH 3HAKOMSTCS C MNpejiaraéMod CUTyalMeu, ¢ mpoOieMoi, Haj
pEIIeHHEM KOTOPOM MM MPEICTOMT paboTaTh, a TAKXKE C LEIbI0, KOTOPYID UM
HY>KHO JIOCTUYb;

— megaror UHPOPMHUPYET YYAaCTHUKOB O PAMOYHBIX YCIOBHUSIX, MpaBHIIaxX
paboTHI B TPyIIIE, JAaCT YETKHE MHCTPYKIIUU O TOM, B KaKUX MpelesiaX y4aCTHUKU
MOTYT JICUCTBOBATh HA 3aHSATHH;

— MpPU HEOOXOJUMOCTH HYKHO TMPEJICTABUTh YYaCTHUKOB (B cllydae, €CiIu
3aHSATHUE MEKTPYNIIOBOE, MEXKAUCIUILITIMHAPHOE);

— J00UTbCA OJHO3HAYHOTO CEMAHTHYECKOTrO TOHMMAaHHUS TEPMHHOB,
MOHATUM W T.I. [ 3TOr0 ¢ MOMOIIBIO BOIPOCOB U OTBETOB CIEAYET YTOUHUTH
MTOHSTUHHBIN armapar, pabouue OIIpEelEIICHUs A3y4aeMou TEMBI.
Cucremarnueckoe yTOYHEHHE MOHATUWHOTO amnmapara chOpMHUPYET Yy CTYIACHTOB
YCTAHOBKY, MPUBBIUKY ONEPUPOBATH TOJHKO XOPOILIO MOHATHBIMH TEPMUHAMU, HE
yHOTPEOJIATh MAJIOMOHATHBIE CIOBA, CUCTEMATHUYECKU TOJIb30BAThCS CIPABOYHOM
JUTEPATYPOH.

[IpumepHbIe npaBuia paboThI B TpyMIIE:

o OBITH AKTUBHBIM.
yBa)KaTh MHEHUE YYACTHUKOB.
OBITH JOOPOKETATEITHHBIM.
OBITh MYHKTYaJIbHBIM, OTBETCTBEHHBIM.
He nepeOrBaTh.
OBITH OTKPBITHIM JIJI1 B3aUMOJICUCTBHUSI.
OBITh 3aMHTEPECOBAHHBIM.
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o CTPEMUTCS HAUTH UCTUHY.
o IIPUAEPIKUBATHCS PETTIAMEHTA.
o yBaXkaTh IIpaBuiia padOTHI B IpyNIIE.

3. OCHOBHAsI YaCThb:

OcoOeHHOCTH OCHOBHOM YacTH OMNpPENEeNsIOTCS BBIOpaHHON  (opMoit
MHTEPAKTUBHOIO 3aHATHS, U BKIIOYAET B CEOs:

3.1. BersicHeHue no3UIMI yYaCTHUKOB;

3.2. CerMeHTanysi ayJIuTOPHUM M OpraHU3alMsl KOMMYHUKALIMM MEXIY
CETMEHTaMHU. OJTO O3Ha4yaeT (OPMUPOBAHME IIEJIEBBIX TPYNI MO OOIIHOCTH
no3UIMM Kaxaod w3 rpynm. Ilpon3Boautcs OObEIMHEHUE CXOAHBIX MHEHHM
pPa3HbIX YYaCTHUKOB BOKpPYI HEKOTOPOM NO3ULMH, (DOPMHPOBAHUE €IUHBIX
HaIpaBJICHUN pa3pabdaThIBAEMbIX BOIIPOCOB B paMKax TEMbl 3aHSATHS M CO3/1a€TCs
U3 ayJUTOpPUM HaOOp TPYyNIl C pa3HbIMM MO3ULMAMH. 3aTeM — OpraHu3alus
KOMMYHUKAIIMM ~ MEXJIy CErMEHTaMu. OJTOT IIar SBJSIETCI  OCOOEHHO
3 PEKTUBHBIM, €CJIM 3aHSATHUE TPOBOJUTCS C JOCTATOUHO OOJBIION ayauTOpHeii: B
TOM CJIy4a€ CErMEHTHPOBAaHUE MPEACTABISIET COOOH WHCTPYMEHT IOBBIIICHUS
MHTEHCUBHOCTHU U 3P(HEKTUBHOCTH KOMMYHHKAIIUU.

3.3. VHTepakTUBHOE NO3UIIMOHUPOBAHME BKJIIOYAET YETBHIpE ITamna
WHTEPAKTUBHOIO NMO3UIIMOHUPOBAHUS:

1) BbIsiIcCHEHHE HabOpa MO3ULIUN ay TUTOPUH,

2) oCMBICIEHHE OOILEro AJIs ATUX MO3ULMHA CONEePIKAHUS,

3) mNepeocMBbICIIEHHE 3TOr0 COJIEP)KaHWS M HANOJHEHHE €ro HOBBIM
CMBICIIOM,

4) hbopmupoBaHre HOBOr0 HabOpa MO3UILMI Ha OCHOBAaHUU HOBOTO CMbICIIA
4. BeiBoabI (pediexcust)

Peduiekcusi HauMHaeTCsl ¢ KOHLIEHTPALUKU YYaCTHUKOB Ha 3MOLMOHAIBHOM
acmeKkTe, YyBCTBaX, KOTOPbIE HCIBITHIBAIM YYAaCTHUKUM B TPOLIECCE 3aHSITHS.
Bropoii 3Tan peQueKCMBHOrO aHaiu3a 3aHATHS — OLEHOYHBIA (OTHOILIEHHUE
YYaCTHUKOB K  COJEP)KAaTE€IbHOMY  acCHeKTy HCHOJb30BAHHBIX  METOIUK,
aKTyaJIbHOCTU BBIOpaHHOW TeMmbl U Jp.). Peduexkcus 3akaHumBaerca oOLMMU
BBIBOJIaMH, KOTOPBIE JI€JaeT Me1aror.

[IpuMepHbIii IepedeHb BONPOCOB AJIs TPOBEACHUS pedieKcuu:

o YTO MPOMU3BEJIO HA Bac HauOoJIblIee BreyaTieHue?

o YTO BaM IIOMOTAJIO B MPOLECCE 3aHATHUS ISl BBIITOJHEHHUS
3aJaHus, a YTO MEIIao?

o €CTh JIU YTO-TM0O0, YTO YAUBHUIIO BAC B MPOIIECCE 3aHATUS?

o YeM BBl PYKOBOACTBOBAJIUCh B TIPOLIECCE MPUHITHUSA
perieHus?

o YUUTHIBAIOCH JIM TPU COBEPIIEHHH COOCTBEHHBIX
NEWCTBUI MHEHHE YYACTHUKOB I'PYIIIbI?

o KaK Bbl OLICHUBAETE CBOU JCHUCTBUS U JECHCTBUS TPYIIIIHI?

o ecnu Obl BBl UTpajd B ATy WIPY €€ pa3, YTOObI BBI

HU3MCHHNIIN B MOACIIN CBOCTO HOBCI{CHI/IH?
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Huxe npuBeeHO KpaTKOe OMMCaHUE HEKOTOPHIX MHTEPAKTUBHBIX (POPM PabOTHI
CO CTyZICHTaMu

1.2.1. MeTtoa pa30MBKH Ha KJIacTepbl.

[Tpocreiimue kIacTepbl MOXKHO OCTPOUTH JIJIsl BOCTIPOU3BEACHUSI paHee
U3y4eHHOI nHopmarmu rpadguaeckum cocodboM. [lumiem kiroueBoe cioBo Ha
KJIaCCHOM JJ0CKe WK Ha 00JbIoM JucTe Oymaru. HaunHaeM 3anuchIBaTh CI0Ba
WIN TIPEJIOKEHUS, KOTOPbIE MPUXOAT Ha YM B CBSI3U C IaHHOW TEMOU Uiu
CJIOBOM. 3aT€M HaUYMHAEM YCTAHABIIMBATH CBSA3M MEXKIY CIIOBaMHU WM UIESIMH,
KOTOpBIE 3aMUCAIN U OHM KaKyTcsl HaMm noaxonadimumu. [loctapaiitecs 3anucarhb
KaK MOHO OOJIbIIIE€ UAEH U TOCTPOUTH KaK MOXKHO OoJiblie cBs3eil. /st Havana
MO’KHO BBIOpATh TaKylo TEMY, KOTOpasi BceM 3Hakoma. Hampumep, npu uzyueHun
Tembl «lIpu3ma» nocne nepBoro 03HaKOMJIEHUS! ObUT COCTABIIEH TAKOM KilacTep:

—

OCHOBAHMSI

,@_ /~ BOKOBBIE \

'PAHU PEBPA

7

///‘—\\\ 4 z \
n-yrojpHas [IPUBMA BBICOTA
npusMa
wowATy 7 IPSIMAST

IMOBEPXHOCTH

/\ [TPU3MA

/ HAKJIOHHAS ™
TITPU3MA

[Tocne oOCyxaeHHUsT W BBIAEICHUSA DPAa3AEOB TEMBbI: 3JEMEHTHI TNPU3MBI,
BUJIBI TIPU3M, (HOPMYJIBI MOBEPXHOCTH, - KJIacTep mpuodpen Oosiee MOAPOOHBIN
BUJI. DTO oOydarouuii kiactep. OH UrpaeT poJib OMOPHOTO KOHCHEKTa. MOXKHO
COCTaBUTh €ro IMnpu padoTe ¢ TEKCTOM YYEeOHHMKa, a 3aTeM HCIOJIb30BaTh MpPH
peuieHnu 3a7a4 M UTOrOBOM IMOBTOpEHHMH. KiacTepbl 4acTo HCHOJB3YIOTCS npu
uccnedosanuu Hoeou npobiemvl. BbIINSiOTCS JaHHbIE (HadalbHbIC) OOBEKTHI,
OOBEKTBl KOTOPbIE HY)XKHO MOJY4YUTh (KOHEYHbIE OOBEKTHI) M MPOMEKYTOUHBIE
OOBEKTHI, KOTOPbIE YACTHYHO YAOBJIETBOPSAIOT HEOOXOAUMBIM yCIOBUSIM. CTYyJIEHT
NBITAETCS] HAMTH HEIOCTAIOIME CBSA3M, OTMEYask UX 3HAKOM BOIIPOCa.
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[TPU3MA

SHOJIH .550‘ + 2Socx)

OCHOBAHMA

Socn= Sunoroyr.

BOKOBBIE
PEBPA
[apanne/bhbi 1 pasH)

N-yroJjbHas MPaBUIBHBIH npsMas HAKJIOHHAs
npu3Ma MH-HHK TIepNCHAHKY IAPHEI He
K OCHOBAHHAM TIEPNICH K IAPHEI
K OCHOBaHHAM

O |

| TpaBWIbHAS
npu3Ma

BOKOBBIE
I'PAHU

Seox= S1+...+Sn

TapaiuiesiorpaMMbl TIPAMOYTOJBHHKH

S6ox=Ph

Eme oqun npuMep Kiacrepa, KOTOpbId MOKHO CO3JaTh IIPU IOBTOPEHUH B
HayaJie epBoro Kypca temMbl «Pa3BUTHE TOHITHS YHCIIA»

«[ [oHsiTHE Z1pobK»

| FALBOHABHOE T |
| KOHEUHEE /
t

[ JECHATIIHBLIE

~

DeCKOHeYHEIE

"/f’\
\_ T~

RS IOHLIE T Ennmww

e . =

-

Pa30uBka Ha Knactepbl —

apobs wamme 1 .

N

TpaBHTBHEIE |

!

[ 0BIKHOBCHHBIE ]

-

«

HENMPEBHTEHEC

-

/\

passmec 1

////\\

[enoe wicns CMELEIHINE 0000

. o

Mesoe wacne .

9TO neaarorndcCkasd CTparcrus, Koropas rnomMoracTt

ydalmumcs CBOOOJHO W OTKPBITO JyMaTh IO IMOBOJY Kakoi-nOo Tembl. OHa

TpeOyeT BbIACICHUA JHIIb TEX CTPYKTYp,

KOTOpPBIC JAa0T BO3MOXHOCTD

CTUMYJIUPOBATH PA3MBIIUICHHE O CBA3SIX MEXKIY UAESIMU. JTO HE JuHeHas popma
MblnieHnsa. OHa TECHO cBsA3aHa C TeM, Kak paboraer Ham Mo3r. CylliecTByer
HECKOJIbKO OCHOBHBIX MPABUJI ITPU NPUMEHEHHUH KIaCTEPOB:
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1)  3anwmceBaiiTe BCe, YTO MPHUXOIUT BaM Ha yM. He cynute o
KAaueCTBE ATUX MBICIIEH, IPOCTO 3aMKMCHIBANTE UX.

2)  He oOpainaiite BHuMaHus Ha opdorpaduto u Apyrue HakTopsl,
CAEPKUBAIOIINE TUCHEMO.

3)  He nepecrabaiite mucaTh, MOKa He BRIAACT BpeMs. Eciu unen
BJIPYT NIEPECTAHYT NIPUXOAUTH BaM Ha YM, TO MOPUCYITE HA Oymare, oKa y
BAC HE MOSIBATCS] HOBBIE UJIEH.

4)  TlocrapaiiTech MOCTPOUTH KaK MOXHO OoubIIe cBs3eid. He
OTrpaHUYMBANTE KOJTUYECTBO UJIEH, UX TIOTOK U CBA3U MEXK]Y HUMH.

Korza BbI B IepBbIi pa3 BBOAUTE pa30UBKY Ha KIacTEPbl, BRBIOEPUTE TAKYIO
TeMy, KOTopasi OyZieT 3HaKoMa BCel TpyTIie.

1.2.2. Mo3roBoii mirypm

XO0pOI110 U3BECTHBIN U IMIUPOKO UCHOIB3YEMBI METO]T PEIICHUS TPOOIEMBI.
OH CTUMYJIMPYET YYaCTHUKOB UCIOJI30BaTh CBOE BOOOPAKEHHE U TBOPUECTBO,
MIOMOTaeT HAalTH pelIeHUs K JIT000H 3aJaHHOH npodsieme.

[IpaBuna s OpOBEICHHSI MO3TOBOTO IITYpMa.
1) B nporecce 00ayMbIBaHMs HE MMO3BOJIAECTCA J€7aTh HUKAKUX OLIEHOK. Eciin BbI
JlaeTe OLICHKY UJIesIM B IPOLIECCE UX 00AyMBIBaHMSI, yUaCTHUKU
COCPENOTauMBAIOTCS Ha 3aIUTE CBOUX MBICIIEH U UEH, a HE Ha 00JyMbIBAaHUU
HOBBIX U Jy4IIux. OlLieHKa oJIKHa ObITh UCKIIIOUEHA U3 PaBUIIL.
2) Hago noomipsATk Bcex Ha 00 TyMbIBaHUE OOJIBILIOTO KPyra CaMbIX HEOKUIAHHBIX
uaei. M nelicTBUTENBbHO, €CJIM HA MO3TOBOM LITYpPME HE BO3HUKAET HEOKHIaHHBIX
UJIEN, TO CTAHOBUTCSI OUYEBUJIHBIM, YTO OTJEIIbHBIE YUACTHUKHN NIEPECMATPUBAIOT
CBOM COOCTBEHHBIE MBICIIH. OHH J10JITO Pa3MBILUISIOT 10 TOTO, KaK MPEICTaBUTh
UJIEI0 U3-3a 00S3HU, YTO OHU, BO3MOXKHO, BBICTYIIST C TIIYIION UAEeH, KOTopas u
3BYYUT CMEUIHO.
3) KonnuectBo uaeit nooupsiercsi. [loutn Bceraa KoJIMYeCTBO NEpepacTaeT B
kauecTBo. Korza B OpICTpOil mOCaeA0BaTeIbHOCTH BO3ZHUKAET OTPOMHOE
KOJIMYECTBO UJIEH, OLIEHKA OOBIYHO, UCKITIOYAETCS. Y YACTHUKHU BOJIbHBI JaTh
O0JBIION pa3Max CBOEMY BOOOPAKEHHUIO, B PE3YJIbTATE YETO MOABSITCS XOPOILINE
MBICJIH.
4) KaxJ1p1ii MOKET OCHOBBIBATHCS HA UYKUX UAECAX U U3MEHATh ux. Coueranue
WJIM U3MEHEHUE paHee NPEeJI0KEHHbBIX HIEH 4acTO MPUBOJNUT K HOBBIM, KOTOPBIE
Jy4ule TeX, KOTOPbIE UX BIOXHOBHIIU.
[aru ayis 5pPeKTUBHOTO MO3TOBOTO MITYpPMA.
1. YuacTHHKH pacca)KuBarOTCs B HEMIPUHYKIECHHON MaHepe.
2. T'oToBUTCS TOCKA WIIH JIUCTHI JJIs1 3aIUCH UCH.
3. Onpenensietcst mpobiieMa
4. OnpexaensieTcs MpaBuiia pabOThl: a) HUKAKOW OLIEHKU UJIel, 0) moJiHasi cB0Oo1a
MBICJIEH; B) ueM OOJIbIIIE HACH, TEM JIydIlle (CTPEMHUTHCS K KOJTUYECTBY).
5. CnpaimuBaercs 00 uesx u ObICTPO 3alMUChIBACTCS MO0 MEPE MOCTYIIICHUS.
6. Korga nuct 6ymaru 3amnosHeH, MepeBelnBaeTCsl Ha CTEHY.
7. He nomyckaroTcsi: cMeX, MpOHUYHbIE KOMMEHTApUU WM HACMEIIKU HaJ UJIEIMHU

IPYTUX.
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8. [IpomomkaeTcs Kak MOKHO JIOJIBIIE, TIOKA MOCTYHAIOT UIEH.
1.2.3. IToacka3ku AJad MBILLJICHUS.

OTO0 MeToauKa, KOTopas oOO0Jerdaer pacCMOTPEHHE TEeMbl C IOMOIIBIO
Pa3JIMYHBIX TTOJICKA30K JIsl MblluieHUs1. I3roToBiisieTcst KyO U3 MJIOTHOTO KapTOHA.

Ha KaX01 rpaHu CHEJIaHbI CIIEIYIOIHE HAAUCHU:
1.Onummmre 3TO
2.CpaBHuTE 3TO
3. Jlaiite aCCOIIHAINIO K 3TOMY
4 IlpoaHanu3upymre 3TO
5.Jlante apryMEHTBhI 3a 158105 IIPOTUB 3TOrO
6.1Tpumenute 3TO

1.2.4. MeToa uHcepT (IIOMETKH HA MOJISIX)

JlaHHBI METOJ OTKPBIBACT OOJIBIIINE BO3MOXKHOCTH B O0Y4EHUHU, OCOOCHHO,
B IpernojaBaHud MaremaTuku. OH HalelIeH Ha TO, YTOObI CTYJIEHTHl OTMEYalv
COOCTBEHHOE TOHMMAaHUWE YHUTaeMOW UWH(OpMAIMK, UCHONB3Yd MPU HTOM
WHTEPAKTUBHYIO CHUCTEMY IIOMETOK Ha MOJAX. OTO pa3BUBaeT: 1) aKTUBHOE,
BJIyMYHMBOE YTEHHUE; 2) CMOCOOHOCTH YBS3BIBATH paHEE M3BECTHBIM MaTEpHall C
HOBBIM; 3) HaBBIK 2PGEKTUBHON PabOTHI C TEKCTOM; 4) CTUMYJIUPYET JajJbHEHIIee
U3YyUYCHHE TEMBL.
MOXHO IPEAJIOKUTD CIEIYIOINE BUIABI TOMETOK: «V», €CII TO, YTO BbI CUUTAETE,
COOTBETCTBYET TOMY, YTO BBl 3HAETE; «-» - (MHUHYC), €CJIM TO, YTO Bbl UWTAETE,
MPOTUBOPEYUT BAIIUM 3HAHUSIM; «+» - (ITIOC), €CIIU TO, YTO BBl UUTAETE, SBISETCS
JUIsL Bac HOBBIM; «?7» - (BOMpOC), €CIM TO, YTO BBl UMUTAETE, HEMOHSTHO, T.C.
TpeOYIOTCSI IOMOJIHUTEIbHBIE CBEACHHUS.
Mertonunueckue pekomenaanuu mno npumenennto MHCEPT

[ITar 1. ITpoBecTn MO3rOBOM IITYPM.

[Tar 2. MHauBHAyanbHOE YTEHUE C UCTIOJIb30BAHUEM IIOMETOK «MHCEPT

[IIar 3. CooTHeceHue u 00CyxaeHue UTOroB «MO3roBOro mTypMa ¢

pe3yJibTaTaMu YTEHUs, B Mapax WM B MAJIOH TPYIIIE.

[ar 4. CucremaTu3anus Moiay4eHHON HHPOPMAIIMKA Ha OCHOBE TaOIHUIIbI

«ucept». JlanHbIi BU pabOTHl MOXKHO MTPOBECTH B Mapax WM B MaJIOH

rpyIIIe.

Taomua UHCEPT.

V i n ?

1.2.5. PaGora B rpynmnax.

D10 yHuKanbHas ¢opma opraHuzaluu oOydeHus. Y Hee MHOro
MOJIOKUTENIBHBIX CTOPOH: CIIOCOOCTBYET peaju3alii BOCHHUTATEIbHBIX IEJIEH,
Ipuy4as K OTBETCTBEHHOCTH, B3aWMOIIOMOIIM; ITOBBIIIAET MPOU3BOAUTEIBLHOCTD
Tpyna oOyJaromuxcs, pa3BUBaET ITI03HABATEIIbHYIO AKTUBHOCTD,
CaMOCTOSITEIIBHOCTD;
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pa3BHUBAET MEXKIUYHOCTHBIC OTHOIIEHUS CTYyAEHTOB. [ pymnmoByio ¢opMy pabOThI
MOXHO HCIIOJIB30BaTh KakK IIPpM M3YYCHMM HOBOTO MaTepHalla, TaK WU IpHU
3aKpEIJIEHUH, MOBTOPEHUH, 000OIEeHUH MNpoiieHHoro. OpraHusys TIpyIIOBYIO
paboTy, MOKHO MO-pa3HOMY (OPMHUPOBATH cOCTaB rpymi. s Oonee yeTkoil u
OBICTPOI OpraHu3alUy IpynnoBoM padoThl JOHKHBI ObITh HamsaTKu «lIpaBuia
paboThI B IpymIe».

Hampumep, eciay HEOQHOPOAHBIE TPYMIBI CAMOCTOSATEIBHO W3Y4YarOoT 4acThb
HOBOI'O Marepuajga U TOTOBSAT COOOILNEHHE I BCEX, TO MOXHO IPELIOXKHUTh
UHCTPYKLUIO CIEIYIOIIEro poja:

[Ipouwnraitre ....

CocraBbTe CXEMY ....

Pemute, kTO OyA€T BHICTYNIaTh, M BHICIYILIAWTE €TO OTBET. ..

Ecnu HyXHO, TONIPaBbTE, TOMOJIHUTE. ..

J10JI0’kUTE O TOTOBHOCTH T'PYIIIIHI.

1.2.6. lIpuém «ToJicTbie U TOHKHE BONIPOCHD)

W3 KU3HEHHOrO OIbITa MBI BCE 3HAEM, YTO €CTh BONPOCHI, HA KOTOPBIC
JIETKO OTBETUTH "na" wim "HET"', HO Topa3/io 4Yalle BCTPEYAOTCS BOIPOCHI, HA
KOTOPBIE HEJb3s1 OTBETUTh OJHO3HAYHO. TeM He MeHee, Mbl HEPEAKO OKa3bIBaeMCs
B CUTyallMsX, KOIJa 4YeJIOBEK, 3aJalolluil BOMNpPOCHl, TpeOyeT OT Hero
OJIHO3HAuYHOTO oTBeTa. l[losToMy At Gojee ycHemHo# aganTald BO B3pOCIIOiM
KU3HU JeTel He0OX0JUMO YUUTh pa3inyaTh T€ BOIPOCHL, HA KOTOPbIE MOXHO AATh
OJTHO3HAUHBII OTBET (TOHKHE BOIPOCHI), U T€, HAa KOTOPHIE OTBETUTHb CTOJb
onpeneneHHo HeBo3MOkHO (Toiscteie Bompockl). Tosctele BOHmpOChl — 3TO
npoOJieMHbIE  BOMNPOCHI, IMpEaAIoJiaratoliie HEOJHO3HAuHble OTBEThI. J{s
JOCTHKEHHUSI 1IeJIM Ha 3aHATHSIX HEOOXOAMMO HUCIIOIb30BATh TAOIHILY:

ToHKue BONpOCHI:

® KTO...

® YTO...

e Korja...

® MOXET...
Oyner...
MOT JIH...
KakK 3Baju...
OBLIO JIH...
® COIJIaCHBI JIU BBL...
® BEpHO...

TosncTeie BOIPOCHL:
e JaiiTe OOBSICHEHHE, TIOUEMY...
® [I0YEMY BHI JyMaeTe...
® [I0YEMY Bbl CUUTAETE...
® B YeM pa3HHUIIA...
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® TIPEINOJIOKUTE, YTO OYyIET, €CII...
® YTO, ECIIN...

1.2.7. TexHoJiorusi pa3BUTHA KPUTHYECKOT0 MbIIILJIEHUS

HyXHO mM W MOXHO JIM TeJCHANpPaBICHHO (OPMHPOBATH KPUTHUYECCKOE
MmbinuieHue? Ha »ToT Bompoc co Bcel ompenesieHHOCThio oTBeTws JI. [[ptom B
Hayaje npouuioro croietus. [lo ero MHEHUIO, TJIaBHOE, YE€M JOJIKHBI 3aHUMAThCS
oOpa3oBaTenbHBIC YUPEKACHUS JIFOOOTO THUIA, — ATO 00y4aTh JNeTel IyMaHbIO.
OcHoOBHas ujiess TEXHOJIOTUH PA3BUTHSI KPUTUUECKOTO MBIIUICHUS — CO3/IaTh TAKYIO
aTMoc(epy ydeHHsl, Mpu KOTOPOH oOydaronIuecsi COBMECTHO C MpernojaBaTeieM
aKTUBHO pabOTalOT, CO3HATENIbHO PA3MBIILISIOT HAJl MPOILECCOM O00y4YeHus,
OTCIICKUBAIOT, TOJTBEPKAAIOT, OMPOBEPralOT WU PACHIMPSIOT 3HAHUS, HOBBIC
UJIeH, YyBCTBA WM MHEHUSI 00 OKPY’KaIOIIEM MHpE.

Anroput™m GOpMHUPOBAHUS KPUTHUECKOTO MBIIUICHHS MPEIoIaraet
MOJIyYE€HHE OTBETOB HA CJIEAYIOIIUE BOIIPOCHI:

1. Kaxosa yenb 0annoil no3HagamenbHol 0essmeabHoCmu?

[{ean MOTyT BKJIIOYATh B C€0sl BHIOOP OJJTHOTO U3 BApUAHTOB PEILIEHUS, BBIPAOOTKY
pElIeHMs IpU  OTCYTCTBUM BapUaHTOB; 0000meHue HWHPOPMAIMU; OLEHKY
HAJIC)KHOCTU apTyMEHTOB; OILICHKY BEPOSITHOTO Pa3BUTUS COOBITUI;, MPOBEPKY
JIOCTOBEPHOCTH  HCTOYHUKA  MHOOpMaINU: KOJIMYECTBCHHYI0  OIICHKY
HEOMPEACICHHOCTH.

2. Ymo uzeecmno?

DTO OTHPaBHOM MyHKT HANPABJICHHOTO WM KPUTUYECKOTO MBIIIICHUS. DTOT ATal
TaK)Ke BKJIIOYAET B ceOsl HAX0XKICHUE HEeOCTArOIeH HHPOPMAIIUH.

3. Ymo oenamu?

Kakuie HaBBIKM MBIIUICHUS TO3BOJSIOT JOCTUYbL IOCTAaBICHHOW Ienu? 3HaHHE
QIrOpUTMa TOTO, KaK I0OpaThCs OT HAYaNbHOM 10 KOHEYHOW TOYKH Mapiipyra, —
JBIDKYINAsl CHJIa KPUTHYECKOTO MBIIUICHUS. 3/1eCh Kak pa3 M IMpearnosaraercs
UCIIOJIb30BaHuEe C(POPMUPOBAHHBIX paHEE MHTEIICKTYaJbHBIX YMEHUH.

4. Jlocmuenyma au nocmaeierHas yeivb? TOYHOCTH MPU BHITIOJHEHUH 3aJaHUM
SBJISIETCA peraroimmM GakTopoM ycrexa. FiMeeT i CMBbICT PUHSATOE pelieHue?
Jli1st wero?

[Ipy u3ydyeHMM MaTeMaTHKU BCE ATH ATambl XOPOIIO MPOCMATPUBAOTCS.
Oco0OeHHO SIPKUM TIPUMEPOM SIBJISIETCS penieHue 3anad no teMe «lIpumeHenue
MPOU3BOJHON TIPU PEIICHUU 3a/Ja4 Ha HAXOXJIECHHUE ONTHUMAIBHOTO PEUICHUS».
Hampumep, paccMoTpuM caMmyio mpocTyro 3aaady: «OropaxuBaroT CIOPTUBHYIO
IUIOIIAKY TIPSMOYTONBHOM (popMbI MTomansio 2500m> KakoBbI JOKHEI OBITH ¢e
pa3Mephl, 4TOOBI Ha 3a00p YIIJIO HAWMMEHBINEE KOJIMYECTBO CETKH «PaOHIIbD»?
AHanusupyem ycioBue 3amaud. llens ee pemieHus: TOMy4YUTh MHUHUMATbHBIC
3aTpaThl — YHUCTO TPAKTUYECKOTO XapakTepa. BhIsiCHSEM, 4YTO HM3BECTHO U
COCTaBJISIEM MAaTEMaTHYECKYyI0 MOJENb 3aJadd: HAWTH MHUHUMYM (DYHKITUH.
Bo3nukaeT mNOTpeOHOCTh TMOBTOPUTH AJITOPUTM HAXOXKIEHUS OSKCTPEMYMOB
dbyukiuu. Pemaem 3agady. 3ateM gaeM KOHKPETHBIA OTBET Ha BOMNPOC 3ajlayH,
OMUPAsICh HA PE3YyJbTaThl, KOTOPHIC MOJYUYECHBI HA 3Tare pabOThl C MOJIEIIBIO.


http://pandia.ru/text/category/virabotka_reshenij/
http://pandia.ru/text/category/virabotka_reshenij/
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ITo MHEHUIO MICUXOJIOTOB, JTalbl YEJIOBEYECKOTO BOCTIPUSITUS
uH(poOpMaIMU CIIEAyIONIMe: CHauyaja HaJ0 HACTPOUTHCSA, BCIIOMHUTH, YTO TeOe
U3BECTHO I10 ATOM TeMeE, 3aTeM MO3HAKOMUThCA C HOBOW HH(OpMaluen, moToM
noayMaTh, JJig 4ero tede MOHAI0O0STCS TOJyYeHHbIE 3HAHMS, U Kak Thl HX
CMOeEIllb TPUMEHUTh. [103TOMY TEXHOJIOTHS Pa3BUTHS KPUTHUECKOTO MBIIUICHHUS
COCTOUT U3 Tpex (a3:

1.  ®aza BbI3oBa. Yuamuiics, paboTasi ¢ UHpOpMalUen,
co3/1aeT JyIsi ce0st CMbICT: «YTO 3TO 3HAYUT AJist MeHsA? 3a4eM MHE 3TO
HYKHO?»

2.  ®aza ocmbicieHus. CO3MaHHBIN CMBICT PEeaTU3yeTCs B

OTIpe/ICIICHHON y4eOHO-TI03HABATEILHOM eaTebHOCTH. [Iponcxoaut
aKTUBHAas padoTa ¢ MHPOPMAIUEH U COTIOCTaBICHUE U3YYEHHOTO
MaTepuaia ¢ y)Ke U3BECTHBIMU JJaHHBIMH. PaboTa BegeTcs
WHJMBUAYaJIbHO WUJIU B MTapax.

3. da3a pedexcun. HoBwill MaTepran CTaHOBUTCS IS
00y4aroIIerocsi CBOMM B [TOJIHOM CMBICJIE 3TOTO cjioBa. HOBBIN OMBIT,
HOBBIE 3HAHUS BCTPAUBAIOTCS B CUCTEMY JIMYHOCTHBIX CMBICIIOB.

1.2.8. leHoTaHTHBIH rpad.

Eme onun npuem npencraBieHus uHGopManuu B Buje Tadnuibl. M3 Tekcra
BBIWICHSIIOTCSI CYIIIECTBEHHBIC MPU3HAKHU KIIIOUEBOTO MOHATHS. Cioco0 OCHOBAH Ha
yepeOBaHUU CYIIECTBUTEIBHBIX M TJarojioB. Pa3menieHue MNOHSATUM OJHOTO
YpOBHSI Ha OJTHOM MO3UIMU. BhijieieHre KII0UeBOro CjaoBa WM CIOBOCOYECTAHUS.
DNeMeHThl JIOTUKU H300pakaroTcsl CTPEIKaMH, YKa3bIBAIOIIMMU HaIpPaBJICHUS
YTEHUSI JIOTMYECKON CTPYKTyphl. B CTpyKTypax He MHOIMyCKaeTcs IepeceyeHue
JIAHUU.

Crnioco6 co3nanus JeHOTaHTHOTO rpada:

1. Briaenenue KIr04eBOro CiaoBa WK CIIOBOCOYETAHUS.

2. YepenoBanue MMEHM U Tyarojia B rpade (MMEHEM MOXET ObITh OIHO
CYIIECTBUTEIHOEC WM TPyIIa CYIIECTBUTEIbHBIX B COUYETAaHUU C APYTUMHU
MMEHHBIMU YaCTSIMU PEYM; TJIarosl BbIpakaeT AMHAMUKY MBICIH, JABUMIXKEHHUE OT
MOHSTHS K €r0 CYIIECTBEHHOMY MPU3HAKY).

3. Tounblii BbIOOp TrjlaroJia, CBS3BIBAIOIIECTO KIHOYEBOE IOHATHE U €ro
CYILLIECTBEHHBIN MTPU3HAK:

a) TJIarojbl, 0003HAYAIONINE 1EJIb: HAMPABIATh, MPEANoaraTb, IPUBOIUT,
JaBaTh U T.1.;

0) rmarossl, 0003HaYAIONIUE MPOIIECC JOCTHKEHHUS pe3ysbTaTa — JI0CTUTaTh,
OCYILECTBIISITHCS;

B) TJIArojibl, 00O3HAYAIOIINE MPEANOCHUIKA JOCTIKCHUS pe3yibTaTa —
OCHOBBIBATHCSI, OMUPATHCS, 0a3UPOBATHCS;

I') TJarojibl-CBSA3KH, C IOMOIIBI0O KOTOPBIX OCYIIECTBIISCTCS BBIXOJ Ha
oTmpeieSICHNE 3HaUYCHUsI TIOHSTHS.
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4. JlpobneHne KIIFOYEBOTO CJIOBA MO Mepe MOCTpoeHus rpada Ha cjoBa -
«BeToukn». COoOTHECEHHE Ka)KJOoro cjioBa — '"BETOYKH' C KIIIOUEBBIM CJIOBOM C
IEIbI0 UCKITFOUCHUST KaKUX-TMO00 HECOOTBETCTBUM, MPOTUBOPEUYUH U T.JI.

D¢ HEeKTUBHO HCMOJB30BaTh TOT/A, KOTJa HEOOXOIWMO IPOBECTHU aHAIN3
HOBOT'O TIOHATHS, OINPEACIUTh C pPa3HBIX IMO3MUIUMK ero cojaepkanue. [Ipuegem
npuMep rpada mo TeMe «AKCHMOMa» TpPH TOBTOPEHUUM OCHOBHBIX ITOHSTHI
TrCOMETPHH.

OcHOBHBIC HOHATHA I¢OMETPHH

ARCHOMA

S q’"p“"p" |

CpeacTsom 118

1ORAATEILCTED

TeOpeMbi

1.2.9. KonuenryaiabHasi Tabauua.

KoHuenrtyanbable  TaOMUIbBl ~ UCHOJB3YIOTCS Il CHCTEMATH3alUU
nH(OpPMAITMH, BBISABICHHUS CYIICCTBEHHBIX NPH3HAKOB W3Y4YaeMbIX SBIICHUH,
coObITii. OHM  TPENCTaBIAIOT COOOM MaTpHIly, COCTaBJIEHUE KOTOPOH HaeT
BO3MOYKHOCTh 00JI€€ YETKOr0 CpPaBHHUTEJIBHOIO aHaiu3a (eciu Heo0X0IuMOo
paccMaTpuBaTh KaxAbld U3 U3y4aeMbIX MPOIIECCOB, OOBEKTOB WU SIBJICHUI OoJiee
JIETAIbHO) WJIM KOMIUIEKCHOM OIMEHKH (B TOM Clly4ae, KOTJla paccMaTpHUBaeMble
MPOLIECChI, OOBEKTHI, SIBIICHUS WJIM COOBITUS HM3YyYalOTCS KaK COCTaBJISIONINE
eANHON TIPOoOIeMbl, COOBITHS, 00BEKTa, Mpolecca win siBienus). [Ipu paspaboTke
KOHIICTITYQJIBbHBIX TaOIUI] HE0OOX0IUMO COOII0IaTh CIeAyIOIIe TPEOOBAHMS:

1.Kak MOHO MEHbIIIE KOMMEHTUPYIOITUX CIIOB.

2.Pa3MepHOCTh MaTpUIIbl HE IOJDKHA MPEBIIATH 742 € IUHUIIBI

uH(popManuu.

3.KonnuecTBO BBIOpaHHBIX SYEEK TAOIUILIBI JOKHO COOTBETCTBOBAThH

COJIEP>KaHUIO U XapaKTepy BbIIECIEHHOTO (hparMeHTa yueOHOro TeKCcTa U T.11.

4. Jlns mapameTpu3aluuu BEIOMPATh 3aKOHOMEPHOCTH.

C moMOIIbI0 MaTPHUIT MOKHO BBIJICTUTH OCHOBHOE B M3ydaeMOM (hparMeHTe
TEKCTa WM BCEH TEMbI, OOJIETYWTh TMOHMMAaHHWE YYEOHOTO MaTepHala,
CrIocOOCTBOBATh 3alIOMHHAHHUIO BBIJICIICHHOW MBICIIH, IOHATHS W OIPEACIICHUS,
IIPOM3BECTH CPAaBHCHHE Pa3HBIX OOBEKTOB, CHCTEMATH3UPOBATH MM OOOOIIUTH
u3ydeHHoe u T.71. [IpumepoM KOHIENTyaqbHON TaOIUITBI MOKET OBITH CIIEAYIOIIast
TabnuIla, KOTopas 3aroJHIETCs B TIPOIecce N3ydeHUst TeMbI « Temna BpaieHus.
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[TapameTpsl cpaBHEHUS Hununap Konyc [Map

Pucynox

Hamnune ocHoBaHuit

Popma OCHOBaHUMU

DeMEeHTBI OCHOBaAHMH

[Tnomaas ocHOBaHHUS

Hannune 60x0BOM
MOBEPXHOCTH

DneMeHTHl 0OKOBOIT
MOBEPXHOCTH

®dopma 6okoBOH
HOBEPXHOCTH

[Tmomane 60KOBOM
MOBEPXHOCTH

[Tmomane moHOM
TTOBEPXHOCTH

O0Bem

PopMa ceueHui

DeMEHTHI CEeUeHU

MOXHO MpUBECTH €ll€ NpUMEpP KOHIENTYyaJbHOM TaONUIbI, KOTOpas
COCTAaBJISICTCSI NPHU W3YYECHHM TeMbl «Buapl nmpusm» M B JANbHEHIIEM MOXKET
CIIY’KUATH OIIOPHBIM KOHCIIEKTOM ITPH PELIEHUH 3a/1a4 110 TEME.
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B ocHoBanuu
JICKHT. ..

BbokoBele rpanu
ABISIOTCA. . .

BricoTta
majgaer. ..

Ocoboe
Ha3BaHUE. ..

S ocHOBaHUs
paBHa...

S 6oxoBoe
paBHo. ..

S noJiHOE
paBHo. ..

O0BeM paBeH. ..

1.2.10. «Buxpsb 3aga4».

OTOT TpHeM peLIeHUs 3aJad MPUMEHSETCS IS 3aKperieHus CIocoO0B
pelieHus 3a7a4 WIK ypaBHEHUH MO KaKOW-TMO0 Teme. 3aroTaBIUBAIOTCS 3a7a4d
Ha OTJEIBHBIX KAPTOUKaX, KOTOPHIX UyTh OOJBINE, YeM CTYAEHTOB B rpymme. K
HUM co3faercs gemudparop ¢ OTBeTaMu i OBICTPOM  MPOBEPKH.
3aroTaBIMBAIOTCS YWCTHIE JIUCTOYKW. KaXIplii CTyAeHT OepeT KapTouKy «C
3aJlaHeM M YHUCTBIA JMCTOK. Ha muctke mumer GamMuivio U HOMEp BapuaHTa.
3areM pelaeT NpeUIoKeHHOEe ypaBHEHHE Wi 3afady. [Ipu 3aTpyAHEHUH MOXKHO
0o0paTUThCS 3a MOMOIIBIO K MPEenogaBaTeNio Wi ToBapuiry. Craer Ha MpOBEPKY
WIA caM MPOB<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>