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1.ITIPAKTUYECKUE U UHTEPAKTUBHBIE 3AHATUS 11O
JUCIHUIIIMHE
«MaremaTuka»

(MHIEKC, HANMEHOBAHUE JUCIMIUTAHBI)
1.1. Ilnausl NMPAKTHYE¢CKHUX 3aHATHH MO AUCIUIIJINHE «MaTteMaTHKa»

Pasznen 1. Benenue.
Tema 1.1 Pa3zBuTHe NoOHATHSA 0 YHUCJIE
ouHas (hopma — 6 gacoB; 3aouHas popma — 2 gaca.

JleficTBUsi ¢ OOBIKHOBEHHBIMU JpoOsiMu. JIeHCTBUS C ACCATUYHBIMU JPOOSMHU.
JleHicTBHSL C TIOJIOKUTENbHBIMH M OTpULIATEIbHBIMU YuciamMu. [lopsgok JelcTBU.
CnocoObl  palMOHANbHBIX BBIYMCICHUN: PACKPBITHE CKOOOK U pa3lIokKEHUE Ha
MHOXkuTeIU. CpaBHEHUE YUCIOBBIX BhIpakeHil. HaxoxieHne ommboK B BEIYUCICHUSIX
CIOCOOBI TPOBEPKHU.

Benuuunbl TouHble U mnpuOiIMKeHHblE. l3MepeHue BenuuuH. BeruncieHue
BEJIMYMH TOYHBIX W NpUOIMKEeHHBIX. [IpaBuiia okpyriieHHs BeaW4WH. BbluucieHue
MOTPEIIHOCTU: a0COMIOTHOM M OTHOcUTeNbHOU. Illpukuaka pe3ynbTaTa Kak crnoco0
MIPOBEPKHU NMPABUILHOCTU BHIYUCICHUI.

CpaBHeHUE YHCIIOBBIX BhIpakeHUH ¢ HyjeM. CpaBHeHHE ApoOei, COMOCTaBIIsIS UX
C eIUHMIICH, C TOJIOBUHOW, C u4eTBepThio. CpaBHEHHE ApoOel C OJUHAKOBBIMHU
3HameHartensiMu.  CpaBHeHue JApoOed ¢ pa3HbIMH 3HameHatensiMu. CpaBHEHUE
JECATUYHBIX JIpoOeil. CpaBHEHUE JPOOHBIX BRIPAXKEHUM MPUKUKONU pe3ybTarta.

1. Bonpochwi:

1) Kakue npoOu Has3piBaloTCs OObIKHOBeHHBIMU? Kak oHM 3ammchiBatorcs? U3
KaKUX JIEMEHTOB COCTOSIT?

2) UTo moka3bIBacT 3HaMEeHATEb Ipoou? UTO oKa3bIBaeT YHCIUTEID?

3) ANTOPHUTM CJIOXKCHHS M BBIYMTAHUS OOBIKHOBEHHBIX JIPOOCIH.

4) AJNTOpUTM YMHOXKEHUS U JICJICHHUS OOBIKHOBEHHBIX JIPOOCH.

5) IMopsaok aeHCTBU, POb CKOOOK.

6) PacnipeenuTeNbHbIN 3aKOH U €r0 TPUMEHECHUE TIPU BBIUHCIICHHSIX.

7) Kakum neidicTBHEM TmpoBepsieTcsi ciiokeHue? Buruurtanme? YMHOXKCHHE?
Henenune? PackpoiTre ckoO0K? Pa3nokeHre Ha MHOKUTEIIN ?

8) Kakwue qpoOu Ha3bIBAIOTCS ACCITHUHBIMH?

9) Kak 3anuchIBaloTCs 1eCITHUHBIC Ipo0Ou?

10) ANropuTM CIIOKEHHUS U BHIYUTAHMSI TSCATUIHBIX JPOOCH.

11) AnropuT™M YMHOKEHUS JACCATHYHBIX TpoOei

12) AnropuTMm JIeieHHs TECATUIHBIX ApoOei



13) Croco0sI peBpalleHns 0OBIKHOBEHHBIX APOOCH B AECATUUHBIC H HA000POT

14) Kak BBIIOJHSAETCS CIOKEHHE OTPUILATEIBHBIX YHMCEI W YHCEI C Pa3sHBIMU
3HAKaMu?

15) Kak BBITIOJHACTCS YMHOKCHUE U JICJICHUE OTPHUIIATSIIBHBIX YHCEI?

16) Kak BBITIOJHSCTCS YMHOKEHHUE U JISJICHUE YUCEIT C Pa3HBIMHU 3HAKAMU ?

2. Pemmenue TpeHUPOBOYHBIX YIIPAKHCHHUH

3. Bukropuna «Hatian ommoxy»

4. Urpa «Kto GpicTpee»

Tembl 10KJIaT0B U HAYYHBIX COOOIIEHUIA:

1. HenpepoiBHBIE 1pOOH.

2. OpuruHanbHBIC CITOCOOBI pEIIeHUs KBaAPATHBIX YPaBHCHUM

2. Bonipochi:

1) BepHo 1, 9TO y YelIOBeKa Ha pyKe 5 MmajbIeB?

2) BepHo 11, uto pacctosinue ot Boponexka 10 MockBbl 540km?

3) Kakoe paccrostaue ot Boponeska 70 MOCKBBI Ha caMoM jielie?

4) YeM OTIUYAIOTCS STH BEITUIHHBI ?

5) I'me yarie BCTpeyarOTCs TOUHBIC BEJIUYUHBI?

6) Uto aenaTh, €CIIU TOYHO BBIYUCIIUTH HE TIPEICTABISICTCS BO3MOYKHBIM ?
7) ATOPUTM OKPYTJICHHUS MTPHOJIMIKEHHBIX BETHUNH

8) Uto Takoe MOrpenrHOCTh BEIYUCIICHUS ?

9) Kakast morpenHoCcTh Ha3bIBaeTCsl a0COFOTHON M KaK OHA BBIYHCIISCTCS ?
10) Kakast morpenrHocTh Ha3pIBaCTCS OTHOCUTEILHOW U KaK OHA BBIUUCIISICTCS ?
11) Yro Takoe MpUKHUIKA pe3ybTaTa?

12) Kak npoBepuTh NMPaBHILHOCTD BBHIUNCICHHUH MPUKUAKON pe3yibTaTa?
2. Pemenue TpeHUPOBOYHBIX YIIPAKHCHHM

3. [IpoBepka paHee peNIeHHBIX 3aJaHUN TPUKUIKON pe3yibTaTa

TeMmbl 1OKJIaI0B U HAYYHBIX COOOIICHUM

1. [IpuMeHeHUE CIOKHBIX MPOLIEHTOB B OAHKOBCKUX pacdyeTax

3. Bonpochwr:

1) Kak cpaBHHTH C HyJeM BBIpaXKCHHE, COJEpIKAIIee TOJbKO JCHCTBHUS MEPBOU
CTYTICHH?

2) Kak cpaBHUTH ApoOH, COMOCTaBISAS WX C CIWHUICH, C TIOJOBHHOH, C
YEeTBEPTHIO?

3) Kak cpaBHHTH IpoOHU ¢ OJMHAKOBBIMU 3HAMCHATCIISIMH ?
4) Kak cpaBHUTH IpoOH ¢ pa3HbIMU 3HAMEHATEIIMU ?
5) Kak cpaBHUTH JeCITHYHBIE ApOOH?

Pasnen 2. Kopuu, crenenu, gorapudMel.




Tema 2.1. KopHu U cTeneHu.
ouHast ¢popma — 11 yacos; 3aouHas popma — 4 gaca.

[ToHaTHE KOpHA N-OM CTEMEHH, CBOMCTBA PAIMKAJIOB, IPABUJIA CPABHEHUS KOPHEM.
BrinonHenue nmpukuiku 3HaueHus KopHs. [IpeoOpazoBaHusi YMCIOBBIX U OYyKBEHHBIX
BBIPQKCHUM, COJEP)KAIIMX PAAUKaIbl. BBIHECEHHE MHOXUTEIS H3-TI0J KOpHS N-0U
CTENEHU, BHECEHHE MHOXUTEIS T10J] KOPEeHb N-OM CTENeHH, OCBOOOXKIACHUE OT
UPPAIMOHAIIBHOCTH B 3HAMEHATEIE JPOOH.

Brinonnenue pacyetoB 1o ¢GopmyliaMm, COAEPINKAUUM PaTUKaIbl, OCYIIECTBIISIS
HEOOXOJUMBbIE TMOJCTAHOBKM U TmpeoOpa3zoBaHus. OmpenesieHHe pPaBHOCUILHOCTU
BBIP@XKECHUN C paaukanaMu. PelieHue uppanmoHaIbHBIX YPAaBHEHHM BO3BEJACHUEM B
KBaJIpaT WA BBEICHUEM HOBOM MTEPEMEHHOU

[IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIPAKEHUM, COAEpPKAIIUX CTEMECHH,
MpUMEHSS CBOMCTBa. PemeHne moka3arenbHbIX ypaBHeHUW. [IprMeHeHHe KOpHEH u
CTEIIEHEN TMPH BBIYHACICHUU CPEIHUX 3HAYCHWH, JIEJICHHE OTpe3Ka B «30JI0TOM
ceueHHMN». PellieHne NpuKIaaHbiX 3aJ1a4 Ha CJIIOKHbBIC MPOLICHTHI.

1. Bonpochwt:

1)  Onpenenenue KOpHS N-0#f CTENCHU.

2) CaolicTBa KOpHS N-0if CTEIEHHU.

3) Kak BHECTH MOJIOKHUTEIBHBIA MHOKHUTEIb 10T KOPSHb YSTHOM CTEIICHU?

4)  Kak BHECTH OTPHUIATEIIBHBI MHOKHTEIb 110]] KOPEHb YeTHOM CTETICHH?

5) Kak BHeCTH MHOXXHTEIIb 11O KOPEHb HCUSTHON CTEIICHHU ?

6) Kak BBIHECTH MHOXKHTEb U3-110JT KOPHS N-0¥ cTEreHU?

7) Kak 0ocBOOOAWTHCS OT HUPPAIMOHAIBHOCTH, €CIM B 3HAMEHATeNe ApoOH
COAEPKUTCA KOPEHb N-0 CTENEHU

8) Kak 0cBOOOAUTBCS OT HPPALMOHAILHOCTH, €CIM B 3HAMEHATeJIe APOOH
COIEPKUTCA CyMMa UJIM PAa3HOCTb KOPHEH N-OU CTENEHU

9) Ilopsimok JEHCTBUE TNPW BBIUMCICHWH 3HAYCHUS pajJHKaia, COACPIKaIIero
MIPOU3BEICHUS

10) Topsimok ACWCTBHI MPU BBIYMCICHUM 3HAUCHUS pPajidKajia, COJCPIKaIIero
CYMMBI

11) Kakuie ypaBHEHHUs Ha3bIBAIOTCS UPPAITUIOHATLHBIMU?

12) Tloyemy TOSBISIOTCS MOCTOPOHHHE KOPHH MPH PEIICHUH HPPAMUOHAIBHBIX
ypaBHEHUI?

13) B 4em cOCTOMT OCHOBHOH CHOCOO pEelICHUS WPPAIMOHAILHBIX YpaBHCHHUU
BO3BEJICHUEM B KBaJpat?

14) B 4yeM cOCTOUT CIOCOO pelICHHE WPPAlMOHAIBHBIX YPaBHEHHUI BBEICHUEM
HOBOW MepeMEHHOM ?

15) Kakue ypaBHEHUS Ha3bIBAIOTCS MOKA3aTEILHBIMU?



16) B 4eM COCTOMT OCHOBHOH CIOCOO pEIIeHUs MPOCTEHIINX MOKAa3aTeIbHBIX
ypaBHEHUI?

17) SABnsiercs ju MpoBepKa KOPHEH 00s13aTEIBHBIM 3TAllOM PEIICHUS YPaBHEHUH ?

18) Uto Takoe «30JI0TOE CeUueHHUEe»?

19) KakoBa (opmyJia BEIYUCICHUS «CIOKHBIX MTPOIEHTOB»?

20)

TeMbI 10KJI10B M HAYYHBIX COOOIIIEHUIA:

1. HWccnenoBaHue noka3aTelbHbIX YPABHEHUN C MTAPAMETPOM.

Tema 2.2. Jlorapudm. Jlorapudgm unciaa. [IpeodpaszoBanue ajredpandeckux
BbIPaKeHUI.
ouHast popma — 11 gacoB; 3aounas popma — 4 yaca.
[IpeoOpa3zoBanue anredOpandecKux BhIPAKEHUIN ¢ MPUMEHEHUEM (pOpMYyJ, CBI3aHHBIX
co cBoiicTBamMu cTeneHe wu JorapudmoB. OONACTH AOMYCTUMBIX 3HAYCHUH
norapumMudeckoro BeipaxkeHus. Pemenue norapuMuueckux ypaBHEHUH.

1. Bonpochwt:

1) Yro Takoe norapum uucia’?

2) KaxkoBa 001acTh JOIyCTUMBIX 3HAYCHHH Jorapudma?

3) IlepeuncauTh CBOMCTBA JIOTAPU(PMOB, CBSI3aB UX CO CBOMCTBAMU CTEIICHEH.

4) B dYem cocToWT Cmoco0 pelieHdus MPOCTEHIIHMX Jorapu(GMHUSCKUX
ypaBHEHUI?

5) Kaxkwue norapupmMudeckue ypaBHCHHS HE HY)KIAIOTCS B IIPOBEPKeE?

6) Kakyro onepanuio Ha3bpIBaIOT Jorapu(GMHUPOBAHHEM ?

7) Kaxkwue norapupmMuvecKke ypaBHCHHUS PEIIalOTCs JorapuMUPOBaHHEM ?

8) Kakyto onepainio Ha3bIBaIOT MOTCHIIPOBAHHEM ?

9) Kaxkwue norapupMudecKue ypaBHCHHS PEIIAIOTCS MOTCHIMPOBAHHEM ?

10)Kakue JorapupMuUYecKUe ypaBHEHHUS PEIIAIOTCA BBEJICHUEM  HOBOMU
MIEPEeMEHHOM ?

2. PaboTta B MaJbIX TpyImax: pa3ouTh MpeIOKEHHBIC YPAaBHEHHUS HA TPYIIIBI 110
crioco0aM peleHusi, IpeACTaBUTh HHPOPMAIUIO B BUJIE KOHIIENTYaJIbHOU TaOIUIIbI.
3alUTUTH CBOM BBIOOD.

3. Pemenue TpeHUPOBOYHBIX YITPAKHCHUH.

Pazpen 3. TIpsMble ¥ TNIOCKOCTH B IPOCTPAHCTBE
Tema 3.1. [TapanieJibHOCTH B IPOCTPAHCTBE.
Tema 3.2: [lepneHAUKYJISAPHOCTh B IPOCTPAHCTBE.
ouHas ¢popma — 8 yacos.
[Ipu3Haku B3aMMHOIO PACHOJOXKEHUS IPAMBIX. YTOJ MEKAY MPIMBIMHU.
B3aumHoe pacrionoxkeHue NpsAMBIX U IUIOCKOCTEW. l[lepneHauKyisip U HakJIOHHas K




IJIOCKOCTH. YTOJ MEXKIY NPSIMOM H TJIOCKOCTBIO. T€OpeMBI 0 B3AUMHOM PACIIOJI0KEHUU
NpsAMOM M TUIOCKOCTH. Teopema O Tpex mneprneHaukyisapax. [Ipu3Hakum u cBOMCTBa
MapajyieIbHbIX W MEPHEHAUKYISPHBIX IUIOCKOCTEW. PacctostHue OT TOYKM 10
IJIOCKOCTH, OT MPSMOM JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTSMH, MEXKIY
CKPELIMBAIOIIMMHUCS MPSAMBIMHU, MEK]Ty TPOU3BOJILHBIMU (DUT'YypaMu B MPOCTPAHCTBE.

1. Bonpochwi:

1) Kakue npsiMbIe B MPOCTPAHCTBE HA3BIBAIOTCS MIEPECEKAIOIIIMMHUCS ?
[MapamnenpabiMEI? CKPEIIMBAIOIAMHUCS ?

2) Kax onpezensercst yroj MexIy MPSIMBIMH B TPOCTPAHCTBE?

3) Kakas npsimasi B IpOCTPAHCTBE HA3bIBACTCS JICIKAIICH B IJIOCKOCTH?
napaJiebHOU mockoctr? [lepecekaromieit IocKocTs?

4) IMpu3HaK mapauieIbHOCTH MPSIMOM M IJIOCKOCTH

5) [Ipu3Hak NpUHAIEKHOCTH MPSIMOU IIJIOCKOCTH

6) [Ipu3Hak nepeceueHus: IPSIMOM M IJIOCKOCTH

7). Teopema o Tpex MEePHIEHAUKYIAPAX

8) INpu3HaK mapauieIbHOCTH IIOCKOCTEH

9) CBoiicTBa mapajuieIbHBIX IJIOCKOCTEH

10) [Tpu3HaK MepHEeHANKYIIPHOCTH TUIOCKOCTEH

11) Kak ompenesstoTcsi pacCTOSHHUS OT TOYKH JO Iuiockoctu? OT mpsMoi 10
TI0CKOCTU? MeXay IIOCKOCTIMU? MeEXAy CKpeNnMBAOIUMHUC TPIMBIMUA? Mexmy
MIPOU3BOJILHBIMU (DUTYpaMH B POCTPAHCTBE?

2. CocTaBUTh JCHOTAHTHBIN Tpad 1Mo Teme.

3. Pemenre TpeHMPOBOYHBIX 3a/1a4.

Joxian:

1. «IlapannenbHOE TPOSKTUPOBAHUE.

Tema 3.3: 'eomeTpuyeckue npeodpa3oBaHus B MPOCTPAHCTBE.
ouHas popma — 4 gaca.

['eomeTpuueckue mpeoOpa3oBaHUsd MPOCTPAHCTBA: TMapajUIeNIbHBIM IEepeHoc,
CUMMETpHUSI  OTHOCUTEIBHO IUIOCKOCTH. Iliomager  OpTOrOHANIBHOW — MPOEKIIUHU.
N3o00paxkenue mnpoctpancTBeHHbIX (uryp. IlapannenbHoe NpPOEKTUPOBAHUE U €rO
CBOMCTBA. Teopema o niowaou opmocoHaIbHOU NPOeKYUU MHO20Y20 bHUKA . B3auMHoe
PacIoIOKEeHHNE MPOCTPAHCTBEHHBIX PUTYP.

1. Bonpochwi:

1). Kakumu ObIBaIOT reOMEeTpUIECKHe MpeoOpa3oBaHus MPOCTPAHCTBA?

2). Kakast mpoekius Ha3bIBaeTCs OPTOTOHAIBHO#?

3). Uemy paBHa ILIOMIAIb OPTOTOHAIBLHOM MPOCKITHH?

4). YTo MpOMCXOIUT C yIJIaMU NMPH HU300paKeHUU MPOCTPAHCTBEHHBIX (QUTYp Ha
miockoctu? YUTo MPOUCXOMUT ¢ paBHBIMU oTpe3kamu? Kak m300pakaroTcs BUAUMBIC U
HEBUIUMBIC JIMHUN?



2. TpeHupoBOYHBIC 3aJaHUS IO W300PAKCHHUIO MPOCTPAHCTBEHHBIX (GUTYp Ha
TJIOCKOCTH.

Paznen 4: Kombunatopuka
Tema 4.1: JjieMeHTbI KOMOMHATOPHUKHU.
ouHas ¢popma — 8 4acos.

Ucropust pazBuTusi KOMOMHATOPUKHU, TEOPUU BEPOSTHOCTEM U CTATUCTUKU U UX
poJib B pa3NUyHBIX cdepax  UYEIOBEYECKOW  KU3HeAesATeabHOCTH. [IpaBuia
KOMOUHAaTOpUKHU. PelieHne KOMOMHATOpHBIX 3adad. Pa3menieHusi, couyeTaHus U
nepectaHoBku. bunom HeroToHa u TpeyronbHuk Ilackans. [Ipuknagaeie 3agaumn.

1. Bonpochwi:

1). Yro Takoe pa3meleHus u3 N 3JeMeHToB 1o M? dopmysia pa3MeniCHHI.

2). Uto Takoe nepectaHoBku? dopmysia mepecTaHOBOK.

3). Uro Ttakoe coueTanus u3 N 3yeMeHTOB 10 M? dopMyiia coueTaHuil.

4). Yto takoe bunom HetoToHa 1 rj1e OH IPUMEHSIETCS ?

5). Uro takoe «Tpeyronbpauk [Tackams»?

2. «Buxpp 3amau». PemeHue KOMOMHATOPHBIX 3a7ad. PemeHne MpHUKIIaTHBIX
3a7ay.

Pazgen 5: KoopAnMHATHI U BEKTOPHI
Tema 5.1: [IpsimoyrojibHasi cHCTEMA KOOPAMHAT.
ouHas ¢popma — 8 gaca.

Bekroper. [leiictBus ¢ BekTtopamu. JlekapToBa cHUCTEMa KOOpPAWHAT B
MPOCTPAHCTBE. YPaBHEHHE OKPYKHOCTH, c(hephl, IIOCKOCTH. PaccTosHEE MexIy
TOYKAMH.

1. Bonpochwi:

1). Yro Takoe BeKTOp?

2). Uto sBiIsIETCS CYMMOM BEKTOPOB?

3). Uto sBAsICTCS MPOU3BEACHUEM BEKTOPA HA YHCIIO?

4). Kakas cucteMa KOOPJAWHAT B IIPOCTPAHCTBE HA3bIBACTCS JACKAPTOBOM?

5). Kak n300paxaroTcsi TOYKH B JICKAPTOBOW CUCTEME KOOPIUHAT?

6). YpaBHEHHE OKPYKHOCTH, CHEPHI, TNIOCKOCTH.

7). ®opMyiia Ui BEIYUCIICHHS PACCTOSHUS MEX]Y IBYMSI TOUKAMHU.

2. CocTaBUTH KJIacTep mo TeMe «BekTop».

3. BrimotHeHHe 3a1aHMil Ha IEWCTBUS C BEKTOPAMU

Tema 5.2: BekTophbl.
ouHas ¢popma — 8 Jacos.



JlelicTBUS C BEKTOpaMH, 3aJaHHBIMU KoopauHaTamu. CKaJspHOE MpPOU3BEACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSAMOM M IJIOCKOCTU. MCrionp30BaHUE BEKTOPOB
IIPU 10KA3ATEIBCTBE TEOPEM CTEPEOMETPHUH.

1. Bonpochwi:

1). Kak BBIYUCIIUTH KOOPJAUHATHI BEKTOpa?

2). Kak Cl10’kMTh BEKTOPHI, 3aJJaHHbIE KOOPIMHATAMM?

3). Uto Takoe cKalsIpHOE MPOU3BEICHUE BEKTOPOB?

4). Kak BBIYHCIUTH CKAIIPHOE MTPOU3BEICHUE BEKTOPOB?

5). BexropHoe ypaBHEHHE MIPSIMOM, TUIOCKOCTH.

6). [Ipumephl ToKa3aTeIbCTBa TEOPEM U PEIICHUE CTEPCOMETPHUYCCKUX 3314 C

IOMOILIBIO BEKTOPOB.
2. JlomoTHATH Ki1acTep 1o TeMe «BekTop», m06aBuB « JIeHCTBUS ¢ BEKTOpaMuU».
Pemenune crepeoMeTpuuecKux 3aad M J0KA3aTEIbCTBO TEOPEM C ITOMOIIBIO
BEKTOPOBIO

Pazzen 6: OCHOBBI TPUTOHOMETPUU
Tema 6.1: OcHoBHbIe NOHATHSI. OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA.
ouHas (hopma — 6 gacoB; 3aouHas popma — 2 gaca.

PanuanHbIl METOA MU3MEPEHHUSI YTIIOB BPALICHUS U CBS3b C TPagyCHOM Mepoid. OCHOBHBIE
TPUTOHOMETPUUYECKHUE TOXKICCTBA.

1. Bonpochwi:

1). B kakuX eTUHHUIIAX U3MEPSIFOTCS YTJIbI?

2). Uemy paBen 1 rpamyc?

3). Uemy paBeH 1 paguan?

4). CBsI3b MKy TPaTycoOM U paIHaHoOM?

5). OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECCTBO.

6). CiteacTBUS M3 OCHOBHOTO TPUTOHOMETPHUYECKOTO TOXKISCTBA.

2. BeraucrieHrs 3Ha4eHU TPUTOHOMETPUICCKUX (DYHKITHI uepe3 OJHY U3 HUX.

Tema 6.2: IIpeoOpa3oBanue NPOCTEHIIUX TPUTOHOMETPHYECKUX BbIPAKEHHA.
TpuroHomeTpuyeckue ypaBHeHHsI U HEPABEHCTBA.
ouHas (hopma— 6 gacos; 3aouHas popma — 2 gaca.

DopMyIBI CIOXKEHUS, YIBOSHUS, MPEoOpa30BaHUE CYMMBI TPUTOHOMETPUIECCKUX
byHknuii B mpousBeacHue. lIpeoOpa3oBaHue MPOU3BENCHUS TPUTOHOMETPHUECKHUX
byHknuid B cymmy. Ilpocreiiiime TpUTOHOMETPUUYECKHE YpaBHEHHUS W HEPABEHCTBA.
OOpatHbIe TpUTOHOMETPUYECKHE (YHKIINH: apKCUHYC, aPKKOCUHYC, apKTAHTEHC.

1. Bonpochwi:

1). ®opmysnbl Uit  TPeoOpa3’oBaHUsS MPOCTCUIIMX TPUTOHOMETPUUYECCKHX
BBIPAKCHUM.
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2). @opMyIbl JUIS PEIICHUS MPOCTEHIINX TPUTOHOMETPHUYCCKHX ypaBHECHUH |
HEPABEHCTB.

3). Uro Ttakoe apkcuHyC? APKKOCHHYC? APKTaHTeHC?

Jloxaspl:

1. «BBenenue HOBOM MEPEMEHHON MPU PEIICHUU KBAJIPATHBIX YPaBHEHUII»,

2. «PermieHne TPUTOHOMETPUIECKUX YPAaBHEHUM, TPUBOJAUMBIX K KBaIPATHBIMY,

3. «PemeHne oAHOPOIHBIX TPUTOHOMETPHUUECKUX YPABHEHHIIY.

Pazgen /: ®yukimu, ux rpaduky U cBOMCTBA
Tema 7.1: ®ynknuu. CpoiicTBa pynkuuii. O0paTHbie PYHKIMH.
ouHas (hopma — 6 4acos;

Oynkiuu. OO0nacTh OmpeeneHuss U MHOXECTBO 3HaueHUM; rpaduk ¢yHKIHH,
nocTtpoenre rpadukoB (QyHKIMM, 3aJaHHBIX pa3TUYHBIMU crocoOamu. CBoiicTBa
¢bysku. MOHOTOHHOCTB, YE€THOCTb, HEYETHOCTh, OrPAaHUYEHHOCTH, MEPUOJUYHOCTD.
[IpomexyTKu Bo3pacTaHusi U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbIIIEe 3HAUCHUS, TOUKU
AKCTpEMYyMaA. ['paduueckass  uHTEpHpeTAIUS. [Ipumepsl  (QYHKIMOHAIBHBIX
3aBUCUMOCTEH B pealIbHBIX MpPOIECCaxX M SIBICHUSIX. Apu(pMeTUuecKue onepanuu Hal
bysakmusivu. CrnoxHas QyHkiusa (koMmo3uius). [lousmue o nenpepvieHocmu (hyHKYuUuU.
O6patrnbie pyukimu. Obacms onpedenenus u 0061acmos 3Ha4eHull 00pamHou QyHKYuuU.
I'pagux obpamnou Gyuxyuu. IlpuMepbl 3aBUCUMOCTEM MEXIY MEPEMEHHBIMU B
peabHBIX Ipolieccax U3 CMEXKHBIX nuciuIuind. Onpenenenue ¢pynkuuii. [loctpoenue u
yreHue rpadukoB (Qynkuui. HMccnemoBanue Qynkuuu. CBoiicTBa JUHEHHOMH,
KBaIpaTUYHOU, KYCOUHO-TMHEHHONW U JPOOHO-TUHEHHON P yHKIUIA.

1. Bonpochwt:

1). Kakast 3aBUCUMOCTD Ha3bIBaCTCS (PYHKIIHCH?

2). Uto Takoe obOnacTh ompeaenacHus GyHKuu? OONacTh 3HAYCHUH (QYHKIHH?
Kak onpenenuts ux no rpaduxy?

3). UTto Takoe MOHOTOHHOCTH (DYHKIIMH U KaK ONPEICIHUTD e¢ 10 rpaduKy?

4). Yto Takoe KIPOMEKYTKH 3HAKOIIOCTOSHCTBA» (YHKIIUU U KaK OMPEACIIUTh HX
1o rpaduky?

5). Uto Takoe HyJM GYHKIIUU ¥ KaK ONPEACITUTh UX 10 TpaduKy?

6). Kakas ¢pyHKIMS Ha3bIBACTCS JIMHEWHOM M YTO ABJISIETCS €€ rpaduxom?

7). Kakas ¢pyHKITHS Ha3pIBaeTCSA KBaPATHYHOM U UTO SBISIETCS €€ Tpad)uKoM?

8). Kakas ¢ynkius Ha3piBaeTcs yeTHOW? HeueTHO#?

9). Kakas dyHnkius Ha3piBaeTCs neproudeckon? [pumepsr

10).Kakast pyHKIHS Ha3bIBaeTCs KycoqHO-uHeHOM? [Ipumepsl. ['paduxk.

11). Kakas yHkius Ha3biBaeTcs IpooHo-uHelHou? [Ipumepsnl. ['paduk.

2. CocTaBUTH KOHIIENTYaIbHYIO TAOMUILy 10 TeMe «CBoiCcTBa PyHKIUN».

3. [MocTpoenue rpadukoB GyHKINN U UCCICTOBAHNAEC UX.
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Tema 7.2: CTeneHHble, IOKA3aTeAbHbIE, JOrapupMudecKkue u
TPUTOHOMeTpHUYecKkre PyHKINH.
ounast (hopma— 4 vaca; 3aounas gopma — 2 gaca.

HenpeprsiBubie u nnepuognueckue ¢pyHkuuu. CBoiicTBa U rpaduku CUHYCa, KOCUHYCA,
TaHreHca W KortaHreHca. OOpartHeie @yHkuuun u ux rpapuku. OOparHbIe
TpuronomeTpuueckue pynkuuu. [IpeodpazoBanus rpaduka ¢yukuuu. ["apmoHnueckue
koneOanusa. llpuxknagueie 3amauu. [lokaszatenbHble, JorapupMHUUECKUE YpaBHEHUS.
TpuroHomerpudyeckue ypaBHEHUS U HEPABEHCMBA.

1. Bonpochwi:

1). I'pacduk u cBOMCTBa cHUHYCA.

2). I'paduk 1 cBOMCTBa KOCHHYCA.

3). I'paduk u CBOMCTBA TAHIeHCA U KOTAaHT€HCA.

4). I'paduk u cBoOMCTBa OOPATHBIX TPUTOHOMETPUUICCKUX () YHKITHUH.

5). Kakne ypaBHEHUS Ha3bIBAIOTCS MMOKA3aTCILHBIMU?

6). CriocoObI penieHusI MOKa3aTeIbHBIX YPABHCHHI.

7). Kakue ypaBHEHHS Ha3bIBAIOTCS JIOTapU(PMHUUSCKUMU ?

8). CriocoObI pemieHus JIOTapu(PpMUICSCKUX YPaBHCHHH.

9). ®opmyIIBI I PEHICHUS POCTSUIITNX TPUTOHOMETPUICCKUX YPaBHCHUU.

2. Tloctpoenme rpadukoB TpuroHoMeTpuueckux ¢yHknmid. [IpeoOpazoBanus
rpaduKoB.

3. CocraButh kiactep «Buapl GyHKIH».

4. TpenunpoBoUYHBIE PabOThI MO PEIICHUIO MOKA3aTENbHBIX, JOrapupMHUUECKUX,
TPUTOHOMETPUUYECKUX YPaBHEHUH.

5. Noxnanaswi: «[loka3aTenpHble ypaBHEHUS ¢ apameTpamu», «Jlorapudpmuueckue
YpaBHEHHUSI C MapaMeTpamMu».

Paznen 8: MHOTOTpaHHHUKY U KPYTJIbIe TEla
Tema 8.1: MHOrorpaHHUKH.
ouHas ¢popma — 8 Jacos.

Paznuunbie Buabl MHOrorpaHHukoB. Wx wu3o0paxkenus. CedeHus, pa3BepTKU
MHOTOTpaHHUKOB. [10111a1b MOBEPXHOCTH.

1. Bonpochwt:

1) Kakoif MHOTOTpaHHHK Ha3bIBACTCS MPU3MOU? BHIbI TpH3M.

2) Urto sABisSETCS CCUCHHUSIMH ITPU3M?

3) Uemy paBHa IJIONIAb TOBEPXHOCTH IPU3MBI?

4) Tlromanas OOKOBOM MOBEPXHOCTH?

5) Kaxkoit MHOTOrpaHHUK Ha3bIBACTCS MUPAMUI0H? Buabl mupaMu.

6) UYto ABIIIETCS CEUCHUSIMHM ITHUPAMU/T?

7) Uemy paBHa IUIOHOIAAb TOBEPXHOCTH mupamuabl? [liomane OOKOBOI
MTOBEPXHOCTH ?
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Pemenue 3aJa4 Ha BbIYMCICHHC JJICMCHTOB MHOI'OI'PaHHHKOB M HJIOHI&I[eﬁ

nmoBepxHOCTH. [locTpoeHne ceueHnh MHOTOTPAHHUKOB.

Joxian:
1. «IIpaBuUsibHBIE U MONYNPABUIBHBIE MHOTOIPAHHUKHY.

[Munmvuaap ©  KOHYC.

Tema 8.2: Tejia 1 NOBEPXHOCTH BPAIlEHUA.
ouHas ¢opma — 4 gaca.

VYcedeHHBII KOHYC.

OcHoBanue, BbICOTA, OOKOBas

MOBEPXHOCTH, 00pa3zytoiasi, pazBepTka. OceBbie CEUEHUS U CEUCHUs, MapaslielibHbIe
ocHoBanuto. Illap u cdepa, ux ceuenus. KacarenpHas miockocts k chepe. Bumsr
CUMMETpUH B TpocTpaHcTBe. CUMMETPHUS TEJ BpAIICHUSI U MHOTOIPAaHHUKOB.

1. Bonpocsi:

1) Kakoe Tero Ha3bIBACTCS LUIHHAPOM ?

2) Kaxkwue 37eMEHTBI IMEET HUIUHAD?

3) Uro sBisieTcs pa3BepPTKON NUIHHIpa?

4)  UYrto ABISIETCS CCYCHUSIMH IUIUHIpa?

5) Kakoe Teno Ha3bpIBaCTCS KOHYCOM?

6) Kakwue 37eMeHTBI IMeeT KOHYC?

7) Uro siBiIsIeTCS pa3BEepPTKON KOHYyca?

8) Uro sBiseTcs ceYeHUSIMHU KOHyca?

9) Kakoe Teno Ha3bIBaeTCS MIApOM?

10) Kakwe 31eMEeHThI HMeeT Iap?

11) Yro siBisieTCs pa3BepTKOM Iapa?

12) Yto sBIsETCS CCUCHUSAMU I1apa?

13) Yro Takoe chepa?

14) Kakas m10CKOCTh Ha3bIBaCTCs KacaTeabHOH K chepe?
15) Kakue Tesa SIBISIOTCS TEIaMHU BPAICHUS?

2. CocTaBHUTH KOHIENTYAIbHYIO TAOIHUILY IO TEME.
3. Pemenue 3ama4 Ha BHIYMCIICHHUE YJIEMEHTOB TEJ BPALLICHUS.

NUpaMuIbl U KOHYCA.

Tema 8.3: U3mepeHusi B reoMeTpHH.
ouHas ¢popma— 6 Jacos.
O6beMm u ero uzmepenue. Muaterpanbnas dopmyna od0bema. @opmynsl o0bema
Ky0a, TPSIMOYTOJBHOTO TMapajuiefienuiena, npu3Mbl, muauHapa. Dopmynsl oObema

@opMyJibl IUIOIIAAM IMOBEPXHOCTEM LWIMHIApPA U KOHYCA.

®opmynel o0bema mapa u miomaan chepnl. [logodbue ten. OTHOIIEHUS IUIOMIAAEH
MTOBEPXHOCTEN U 0O0HEMOB MOJOOHBIX TEI.
1. Bonpochwi:
1) Yemy paBeH 00beM Ky0a, IPSIMOYTOJBLHOTO IMapaijiesIeuIe/ia, MPU3MBI,
ATAHApA?
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2) OOBACHUTH 3HAYCHUS BXOASIINX B (HOPMYIIBI OYKB

3) UYemy paBeH 00beM MUpaMUABI M KOHYCa?

4) OOBICHHUTH 3HAYCHHSI BXOAIIHNX B GOPMYIIBI OyKB

5) UYemy paBHa IUIOIAAb MOBEPXHOCTH WIMHAPA ¥ KOHYyCa?

6) OOBSACHUTH 3HAYCHUS BXOASIIUX B (HOPMYIIbI OYKB

7) UYemy paBeH 00beM 1mapa?

8) UYemy paBHa IUIOMAIh MOBEPXHOCTH CHEphI?

9) Yemy paBHO OTHOIICHHUE TUIOMIA/ICH TIOBEPXHOCTH MOTOOHBIX TEJ?

10) Yemy paBHO OTHOIIIEHHE 00HEMOB TOJJOOHBIX TEI?

1. CocraBuTth AeHOTaHTHBIN rpad mo teme «O0beM»

2. Pemenue 3a1a4y Ha BBIYMCIEHUE 00OBEMOB U TUIOIIAJCH TOBEPXHOCTH
LHWIMHJIpA, KOHYca, mapa

Joxian:

1. «Konunueckue ceyeHUs U UX IPUMEHEHUE B TEXHUKE»

Pazmen 9: Hauana maTemMaTH4eCcKOTo aHAIN3a
Tema 9.1: [locienoBaTEJILHOCTH.
ouHas hopma — 8 Jacos.

YucnoBas moCiIeA0BAaTEIBHOCTh, CHOCOOBI €€ 3aJaHus, BBIYUCICHHUS 4YJICHOB
nocienoBatenbHocTH. Ilpenen  mocnenoBarenbHOCTH. beckoHeuHo — yObIBaromias
reOMETPHUYECKast MPOrPeCCHsl.

1. Bompochsi:

2) Uto Takoe 4MCIIoBas MOCJICI0BATEIIBHOCTh?

3) Kakwue nociaeaoBaTeIbHOCTH Ha3bIBAIOTCS apU(DMETHUECKUMH IIPOTPECCUIMHE?

4) Kakue mocieaoBaTeIbHOCTH HAa3bIBAIOTCS T€OMETPUIESCKUMU IIPOTrPECCHSIMU ?

5) Kaxkas reoMeTpuuecKkas mporpeccus Ha3bIBacTCsl OECKOHEYHO YOBIBAIOMIAs ?

2. BeimojHeHHEe  TPEHHPOBOYHBIX  3QJaHUK 1O  BBIYMCICHHIO  IIpeieia
MOCJIeI0BATEIHLHOCTH.

Tema 9.2: IIpousBoaHas.
ouHas ¢opma — 10 gacoB; 3aouHas popma — 2 Jaca.

[Ipous3BogHasd: MEXaHMYECKHMM H TEOMETPHUYECKHI CMBICH MPOU3BOJHOM.
VYpaBHeHnue kacateiabHOM B oOmieM Buje. IlpaBuna u dopmynsl auddepeHiupoBaHus,
TalauIa IpPOU3BOAHBIX AJeMeHTapHbIX GyHKIUH. MccnenoBanue GyHKIMHU C TIOMOIIBIO
npou3BoiHON. HaxoxxneHne HauOoIbIIero, HAMMEHBIIETO 3HAYEHUSI U IKCTPEMAJIbHBIX
3HA4YCHUU (YHKIIUU.

1. Bonpochwi:

1) OmpeneneHue IPOU3BOIHOM, €€ MEXaHHUECKUI M T€OMETPUYCCKHH CMBICT

2) 3anucarh ypaBHEHHE KacaTelIbHOU U OOBSICHUTh 3HAYEHUE BXOSIIUX B
Hero OyKB.
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3) Kak HaliTH TOYKH SKCTPEMYMOB H SKCTPEMYMbI HEKOTOPO# (pyHKIIMN?

4) I'me MOXKeT AOCTUTAThCS HAaUOOJIbIIIee ¥ HANMEHBIIICEe 3HAUCHUS () yHKITUH?

5) Kak HaiiTi HanOoJIbIIIee ¥ HAaMMEHBIIICE 3HAYCHUS (YHKITUH Ha OTpEe3Ke?

6) AJropuTM HccaenoBaHusA QYHKIIUH IS TIOCTPOCHHMSI rpaduKa.

2. Meron uHCeTp TPU HM3YyYEHUU JICKIIMH IO TeMe. BBIUMCICHHE MPOCTEUINX
MPOU3BOHBIX

Tema 9.3: IlepBooOpa3Hasi u unTerpaJ. [lpumeHenne uaTerpaJia.
ounast (hopma— 8 wacoB; 3aouHas popma — 2 gaca.

WNuterpan u mnepBooOpasHas. Teopema Hpiorona-Jleitonuna. Ilpumenenue
WHTETpaja K BEIYUCICHUIO (PU3NISCKUX BETUYNH U IUIOMIAJCH.

1. Bonpochwi:

1) Yro Ha3wIBaeTcs nepBooOpa3Ho GyHKIUN?

2) Kak cBsi3aHBI IepBOOOpA3HAS U WHTETPAIT?

3) Teopema Hrrotona-JIeiOHuIa.

4) Kakas durypa Ha3pIBaeTCs KPUBOJIMHECHHOW Tparenuen?

5) Kaxk BBIUKCIHTH TUIOMIAIb KPUBOJIMHEHHOM TpareIinm?

2. BpIMOTHEHUE TPEHUPOBOYHOW pPaOOTHI MO BBIUMCICHUIO HHTETPATIOB U MX
MPUMEHEHHE.

Pazmen 10: DieMEHTHI TEOPUU BEPOITHOCTEH U MATEMATHICCKON CTATHCTUKU
Tema 10.1: D1eMeHTBI TEOPHH BEPOSITHOCTEIA.
ouHas ¢popma — 10 gyacoB; 3a0uHas popma — 2 Jaca.

CoObITHE, BEPOATHOCTH COOBITHS, CIOKEHHWE M YMHOXEHHUE BEpPOSTHOCTEH.
Ilonamue o nezagucumocmu coovimuti. /Juckpemuas ciyyauHas 6eludyuHd, 3aKOH ee
pacnpeoenenusi. Yucnosvle xapakmepucmuxu OUCKPEMHOU CAVYAUHOU BEeIUUUHDL.
Ilonamue o 3axone Oonvwux wuucen. Kiiaccuueckoe ormnpeneraeHue BEpPOSITHOCTH.
CaoiicTBa BeposiTHOCTEN. Beruncienue BeposiTHocTel. [Ipuknaanbie 3amaum.

1. Bonpochwi:

1) Kakwue ObIBaOT COOBITHS?

2) Kak BBIUHCISETCS BEPOSITHOCTD CIIY4alHOTO COOBITHS?

3) Uemy paBHA BEpOSTHOCTH IOCTOBEPHOT'O COOBITHS ?

4) UYemy paBHa BEpOSITHOCTH HEBO3MOXXHOTO COOBITHS ?

5) INocnemoBaTeTbHOCTh KaKUX CIIyUYaHHBIX COOBITHH CUMTAETCSd CYMMOM
COOBITHI?

6) IlocienoBaTENILHOCTD KAaKUX CIIYYaHHBIX COOBITUH CYUTACTCS MPOU3BEIACHHEM
COOBITHI?

7) Kak BBIYHCIIUTH BEPOSATHOCTH OTPUIIAHKS CIIyIaHOTO COOBITHS ?

2. Pemenue npuKITaTHBIX 3a/1a4 HA BBRIYUCICHUE BEPOSITHOCTEH.

Joxian:
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1. «CxeMa MOBTOPHBIX UCTIBITAaHUN bepHyim».

Tema 10.2: D1eMeHTHI MATEMATHYECKOH CTATHCTHKH.
ouHas hopma — 6 Jacos.

[MpencraBinenne AaHHBIX (TAOMUIBI, JUArpamMMmbl, TpaduKH), 2eHEePalbHAs
COBOKYNHOCMb, 8b100PKA, cpedHee apugmemuyeckoe, meouana. [lonamue o 3adaqax
Mamemamudeckou cmamucmuku. Pewenue npakmuueckux 3aoau ¢ npumeHeHuem
BEPOSIMHOCMHBIX ~ Memo0os. lIpefcTaBIeHUE YHUCIOBBIX JIAHHBIX, pEIICHUE
MIPUKJIATIHBIX 3a7a4.

1. Bonpochwi:

1)
2)
3)
4)
2.

Kak MOXHO TIpe/ICTaBUTh YIOPSTIOUCHHYIO HHPOPMAIIHAIO?

[IpuBenute npumepsl mpeAcTaBieHus] THGOPMALIUK B BUJIE TaOIUIBI.
[IpuBenute npumepsl peAcTaBlIeHs] H(GOPMALIUK B BUJIE JUArPAMMBI.
[IpuBenute npumepsl mpeacTaBieHust HGOpPMALUU B BUJE Tpaduka.
Pemenue npuknaaHeIx 3aaa4.

Paznen 11: YpaBHeHUS U HEPABEHCTBA
Tema 11.1: YpaBHeHusi M CHCTeMbl YPABHEHHIA.
ounas ¢opma — 10 gacon

PanmonanbHble, HppalMOHAIBHBIE, TMOKA3aTEIbHbIE W TPUTOHOMETPHUUECKUE
YpPaBHEHUS U CUCTEMBI. PaBHOCUIIBHOCTh YPaBHEHHI, HEPABEHCTB, CUCTEM. OCHOBHBIE
NpUEeMbl WX pelreHus (pa3iioKeHUE Ha MHOMKUTENH, BBEJCHHE HOBBIX HEHU3BECTHBIX,
MOJICTaHOBKa, rpadudeckuii Meron). KopHu ypaBHeHH. PaBHOCHMIIBHOCTh YpaBHCHHIA.
[IpeoOpazoBanust ypaBHeHUI. OCHOBHBIE TpPUEMBI pEIICHUS ypaBHEHHU. Perenue
CUCTEM YPaBHECHMM.

1. Bonpochwi:

1)  Yro Ha3pIBaETCS ypaBHCHHEM?

2) Uro Ha3bIBAaETCs KOPHEM ypaBHEHUS ?

3) Uro 3HAYMT PENIUTH YPaBHCHHE?

4) Kakue ypaBHEHHS Ha3bIBAIOTCSI PABHOCHIbLHBIMH?

5) Kakue npeoOpa3oBaHus ypaBHCHHUN JOITYCTHMBI?

6) Kakue npeobpa3oBanus ypaBHEHUH BEAYT K MOTEpE KOPHEH ?

7) Kakue mnpeoOpa3oBaHUs ypaBHEHUH BEIYyT K MOSBICHHIO ITOCTOPOHHUX
KOpHEi?

8) Kak pemuth ypaBHeHHS rpauuecKuM criocoooM?

9) Kak pemuTh ypaBHEHHE Pa3JIOKCHUEM Ha MHOXHUTEITH ?

10) Kak pemmth ypaBHEHUE BBEJACHHEM HOBOW MEPEMEHHOM ?

11) Kak pemmuTs cUCTEMY ypaBHEHUN CIIOCOOOM TMOJICTAHOBKH ?

12) Kak pemmTs cucTeMy ypaBHEHHUH CIIOCOOOM CIIOKEHUS ?

13) Kak pemmrs cucTeMy ypaBHEHHUI rpaguuecKiuM criocooom?
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2. Pemenune ypaBHeHHIA pa3TUIHBIMHA CIIOCOOAMH.

Tema 11.2: HepaBeHncTna.
ouHas hopma — 6 Jacos.

PanronanpHble, WppaMOHATIBHBIE, TOKA3aTEeIbHBIC U MPUSOHOMEMPUYECKUE
HepaBeHCTBA. OCHOBHBIEC PUEMBI MX PEIICHHUS.

1. Bonpochwi:

1) B uem 3akiroyaeTcs METOJ PELICHUS palOHAIBHBIX HepaBeHCTB? Kak n1po0b
B HEPABEHCTBE 3aMCHHUTH IIPOU3BECIACHHEM ?

2) Kak npousBeieHIE B HEPAaBEHCTBE 3aMCHUTH COBOKYITHOCTBIO CUCTEM?

3) Kak pemaroTcss mppanHoOHANIbHbIE HEPaBEeHCTBA BUAA +x >a, ecau a > 0?
Jx>a,ecrma<0? Jx<a,ecima > 0? Jx <a, ecim a < 0?

4) Kak pemaroTcs MpOCTEHINNe MMOKa3aTeIbHbIe HEPAaBEHCTBA, CCIIM OCHOBAHUE
CTEIEHHU OOJIbIIIE €UHALBI? MEHBIIE €UHUIIBI?

5) C 4eM CBS3aHO ATO OTJIUYHE B PEIICHUH?

2. Pemienue HepaBeHCTB. BhIsBacHHE OOIIUX IArOB M 0COOCHHOCTEH pelIeHuUs
HEPABCHCTB Ka)K0r0 BUa METOJOM KTOHKHMX U TOJCTBIX BOIIPOCOBY,

Tema 11.3: Ucnosib30BaHHe CBOMCTB U rpadMKoOB (PDYHKIIMU MPH pPellieHNH
HEPaBEHCTB.
ouHas (hopma — 6 gacoB; 3aouHas popma — 2 Jaca .

Meron wuntepBanoB. M300pakeHne Ha KOOPJAWHATHOW IJIOCKOCTH MHOXKECTBA
pelIeHWd ypaBHEHWH W HEPABEHCTB C JBYMS TICPEMEHHBIMH M WX CHCTEM.
Hcnonp3oBanue CBOMCTB U rpaduKkoB GYHKITUH TS pEIICHUS] yPAaBHCHUI U HEPABEHCTB

1.Bonpocsi:

1) Ha xakoMm cBoicTBe (YHKIIMH OCHOBAaH METOJI WHTEPBAJIOB JIJIS PEIICHUS
HEPaBEHCTB?

2) Kak ¢ momomnipio rpaduka GpyHkimu HaiTh pemenue ypaBaenus f(X) = o? f(X)
=a?

3) Kaxk ¢ momompro rpaduka GyHKIMHA HAUTH perienne HepaBeHcTsa f(X) > 0?

f(x) > a? f(x) < 0? f(x) < a?

4) Kak ¢ momonipio rpaduka GyHKIuKu HalWTH pemeHre HepaBeHcTBa f(X) > g(x)?
f(x) < g(x)?

5) Kak mpu penicHuH YpaBHCHHA W HEPABEHCTB HCIOJIB3YETCS MOHOTOHHOCTH
byHKIIAN?

2. PemmeHune ypaBHEHWI W HEPaBEHCTB C WCIOJIL30BAHMEM CBOWCTB U TpadUKOB
GbyHKIIMU, UCTONB3ysl pueM «Iloacka3ku 1711 MBITIICHUS.

Tema 11.4: IlpukiaaHblie 3a1a4M.
ouHas ¢hopma — 8 yacoB
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[IpuMeHeHHE MaTEeMaTHICCKUX METOI0B IS PEIICHUS COACPKATCIbHBIX 3a1ad U3
pa3TUYHBIX 00JIaCTel HayKHW U MpakTUKH. MHTeprpeTanus pe3ynbrara, yueT pealbHBIX
OTpaHUYCHUM.

1. Bonpochwi:

1) B 4eM coCTOST OCHOBHBIC MAaTEMaTHUYECKUE METOIbI JJIs PEIICHHUS PealbHbIX
JKU3HEHHBIX 3a71a4?

2) C nmoMompld dYero peanbHas JKM3HEHHAs 3ajgadya ICPEBOJUTCA Ha
MaTEMATUYECKUH SI3BIK?

3) UYTto 3HAYMT y4ecThb B 3a7a4e pealibHbIe orpanudeHus? [Tpumepsr

2. Pemenne peanpHBIX 3alad W3 PA3NHYHBIX O00JACTe HAYKW W TPAKTHKU B
TEXHOJIOTUH KPHUTHYECCKOTO MBIIIICHUS.

Jloxman:

«HccrnenoBanue HEPaBEHCTB C TapaMETPOMD».

1.2. UHTepaKkTHBHBIE 3aHATHSA 110 YUeOHOIH qucHUuIInHe «MaTeMaTuka: ajredopa u
HAYAJIa MATEMATHYECKOT 0 AHAJIN3A . TeOMeTPHs»

NutepakTuBHOE 00yueHHe — O3TO chenuanbHas (opMa  oOpraHuzanuu
MO3HABATEIbHON jAesTenbHOCTH. OHa MOApa3yMeBaeT BIIOJHE KOHKPETHBIE H
MIPOTHO3UPYEMBIE 1IEJIN

® CO3/aHHE€ KOMQOPTHBIX YCIOBHA OOYy4YeHUs, IPH KOTOPHIX OO0ydarolmuecs
YYBCTBYET CBOIO YCIEIIHOCTh, CBOIO HHTEIUIEKTYAJIbHYIO COCTOSITEIbHOCTD;

® CO3/aHHE YCJIOBHM JJIs1 NPOAYKTUBHOCTH Mpouecca oOy4eHus;

e co31aTh 0a3zy [l paboThl MO PEIICHUIO MPOOIEM MOCe TOro, Kak o0ydyeHue
3aKOHYUTCH.

JlpyrumMu ciioBaMu, UHTEPAKTUBHOE OOY4YE€HHE — 3TO, MPEKIE BCEro, AUATOTOBOE
oOy4eHHe, B X0l€ KOTOPOI0 OCYIIECTBIIAECTCA B3aUMOJEHCTBUE MEKIY O0YyYarOIIUMCS U
IIpernoaBaTeaeM, MeXa1y CaMUMU 00yYarOIUMUCH.

LenstM UHTEPAKTUBHBIX (POPM 00YUEHHSI COOTBETCTBYIOT CIEAYIOIINE 3a/1a4u:

e npoOyxacHuEe y 00y4aroluXcsi UHTEepeca;

e »bdexTuBHOE YyCBOCHUE YyUeOHOr0 MaTepuania,

® CaMOCTOSITEIbHBIM IMOUCK OOydYalUMUCA IyT€d W BapUAHTOB PELICHUS
MOCTaBJICHHOW ydueOHOW 3amaud (BBIOOp OJHOTO W3 MPEIJIOKCHHBIX BapHAHTOB WIIH
HaXOKJCHUE COOCTBEHHOT'O BapUaHTa U 00OCHOBAHUE PEIICHUS);

® YCTaHOBJICHUE BO3JIEUCTBHS MEXAY OOydaroImMMHcs, oOydeHue padoTaTh B
KOMaH/I€, POSBIISATh TEPIUMOCTD K JIFOOOW TOUKE 3pEHMs], YBAXKATh MPABO Ka)JA0ro Ha
CcBOOOY CJI0BAa, YBaXKaTh €ro JOCTOUHCTBA;

e (opMupoBaHHUE y 00YYAIOLIUXCS MHEHUSI U OTHOLICHUS;

e (hopMupOBaHUE KUZHEHHBIX U MPO(ECCUOHATBHBIX HABBIKOB;

® BBIXOJ Ha YPOBEHb OCO3HAHHON KOMIETEHTHOCTH 00y4YaroIerocs.
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[Ipy wuCHONB30BaHMU MHTEPAKTUBHBIX (QOPM pOJIb MPENojaBaTesis Pe3Ko
MEHSIETCSl, IepeCcTaéT ObITh LIEHTPAILHOM, OH JIMIIb PETYIUPYET MPOILIECC U 3aHUMAETCS
ero oOmiell opraHu3anueil, TOTOBUT 3apaHee HEOOXOAMMBIE 3aJaHUsl U (POPMYIUPYET
BOIIPOCHI WJIM TEMBI JJIsi OOCYXKJEHUs B rpynnax, JaéT KOHCYJIbTallud, KOHTPOJIHUPYET
BpeMsl U TMOPSAOK BBINOJHEHUS HAMEUEHHOIO IIJlaHA. YYacTHUKHM oO0pamarTcs K
COIIMAJIbHOMY ONBITY — COOCTBEHHOMY U JAPYTHX JIIOJEH, MPU 3TOM UM MPUXOIUTCS
BCTYIaTh B KOMMYHHKAIIUIO JIPYT C IPYTOM, COBMECTHO pPeIllaTh MMOCTABJICHHbIC 3a]1auH,
Mpeo0eBaTh KOH(DJIMKTHI, HAXOAUTh OOIIME TOYKU COMPUKOCHOBEHUS, HATH Ha
KOMITPOMUCCHI.

Jlist perieHuss BOCMIUTATEIbHBIX U YUEOHBIX 3a7ad MpernojaBaTresieM MOTYT ObITh
UCIIOJIb30BaHbI CIEYIONINE UHTEPAKTUBHBIE (POPMBI:

e Merton pa3OUBKU HA KJIacTEPbI
Mo3srosou mrypm
[Toackaszku i MBIIUICHUS
Metoz uHCepT (MMOMETKHU Ha IOJISX)
Pa6ora B rpymnmax
«ToHKue u ToJICThIE BOMPOCKI»
TexHomorus pazBUTUSL KPUTUUECKOTO MBIIIICHUS
JlenoTtanTHBIN rpad
KonuenryanbHas Tabnuma
e «Buxps 3amau»

B naHHBIX METOIUYECKUX PEKOMEHIAIUIX MPEAIOKEHbl K PACCMOTPEHUIO JIUIIIh
HEKOTOpblE HMHTEpaKTUBHBIE (Qopmbl 00yueHus. lIpenonmaBatens kaeapbl MOXKET
MPUMEHSTh HE TOJBKO 3TH HWHTEPAKTUBHBIE (DOPMBI, a Takxke pa3padoTaTh HOBBHIC B
3aBUCUMOCTH OT 1€MW 3aHATHUs, T.€. AaKTUBHO Yy4yacTBOBaTh B  IIpoIlecce
COBEPIIEHCTBOBAHUS, MOJEPHU3ALMU YUEOHOT0 Mpoliecca.

CnenyeT oOpaTuTh BHUMaHUE HA TO, YTO B XOJE€ MOJATOTOBKH 3aHSATHUSI HA OCHOBE
MHTEPAKTUBHBIX (OpM OOy4YeHHUs Mepe]l MPEernojaBaTresieM CTOUT BOIPOC HE TOJBKO B
BbIOOpe Haunbonee »hdexTuBHON U moaxomsauied (Gopmbl oOydeHUs Il WU3YUYCHHS
KOHKPETHOM TEeMbI, a OTKpPBIBAETCS BO3MOXHOCTH COYETAaTh HECKOJIBKO METOJI0B
oOydeHHsI ISl peleHuss NpoOJeMbl, 4YTO, HECOMHEHHO, CIOCOOCTBYET JIydIlIEMY
ocMbIcIeHUI0  oOywaromuxcs. IlpencraBnsgercs  1enecooOpa3HbBIM — PacCMOTPETH
HEO0OXOUMOCTbH UCTIOJIb30BAHUS PA3HBIX MHTEPAKTUBHBIX (HOPM 00yUeHHUSI AJi pelIeHUs
MOCTAaBJICHHOU 3a/1a4H.

IpuHuunbLI pa00THI HA UHTEPAKTUBHOM 3aHATHH !

o 3aHSATHE — HE JICKIHUs, a o01as padora.

. BCE YYaCTHUKHU DPaBHbI HE3aBUCHUMO OT BO3pAacTa, COLMAIBHOrO CTaTyca,
OMbITa, MeCTa pabOTHI.
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o KKl y4aCTHHK HMMEET MPaBO Ha COOCTBEHHOE MHEHHUE MO0 JII00oMYy
BOIIPOCY.

o HET MeCTa NMPSMOW KPHUTHKE JHYHOCTH (TIOJBEPTrHYTHCS KPUTHKE MOXKET
TOJILKO HJIES).
. BCE CKa3aHHOE Ha 3aHATHHM — HE PYKOBOJICTBO K JICWCTBHUIO, a HH(OpMaIus

K Pa3MBbIILUICHHUIO.

AJITOPUTM NMPOBe/IeHUsI HHTEPAKTUBHOTO 3aHATHSA
1. IloaroToBKAa 3aHATHUS

[IpemomaBateny MPOM3BOAUT  TMOAOOpP  MaTepualioB, BOIPOCOB, IOAOOP
KOHKPETHOUW (hOpMBI HHTEPAKTUBHOTO 3aHATHS, KOTOpask MOXKET ObITh 3D PEeKTUBHOMN 1151
paboThI C TaHHON TEMOW B TaHHOU IpymIie.

IIpu pa3paGoTke HHTEPAKTHUBHOIO 3aHATHS PEKOMEHyeM 00PAaTHUTHL 0Co000e
BHUMAaHMeE HA CJIeYIOIIe MOMEHTBI:

1) Y4acTHUKH 3aHATHS, BBIOOP TEMBI:

o BO3pAcT yYaCTHUKOB, MX UHTEPECHI, Oyaylasi CIeHaaIbHOCTb.

o BPEMEHHBIE paMKH MTPOBEICHUS 3aHATHUS.

o MPOBOAWJINCH JIM 3aHSATHUS MO ATOH T€ME B JaHHOW TpyMIe 00ydYarouIuxcs
paHee.

o 3aWHTEPECOBAHHOCTD IPYMIBI B TAHHOM 3aHSATHH.

2) [lepeueHb HEOOXOAUMBIX YCIIOBUI:

o JO0JKHA OBITH UETKO OIpeiesieHa Leb 3aHITHS.

o MOJITOTOBJICHBI pa3jaTOYHbIE MaTePUAIIbI.

. 00€eCIeyeHO TEXHUYECKOE 000pyA0BaHHE.

o 0003HaY€eHbl YYaCTHUKHU.

o OTIpeIeTICHBl OCHOBHBIE BOIIPOCHI, UX MOCIEA0BATEIHHOCTb.

o no100paHbl IPaKTHYECKUE TPUMEPHI U3 KU3HU.

3) Uto 10omKHO OBITh IPU TOATOTOBKE Ka)JI0TO 3aHSTHUS:

yTOYHEHHE POOIIeM, KOTOPBIE MPEACTOUT PEIIHUTb.

0003HauYeHNE MEPCIEKTHUBHI peaTn3aliy MOJTyYCHHbIX 3HAHUH.

OIpe/IeNIeHUE MMPAKTHYECKOT0 OJI0Ka (4eM rpyrima OyIeT 3aHUMAaThCS Ha 3aHSATHH).

4) PazmaTouHble MaTepUAJIbI:

o nporpamma 3aHsTHS.

o pa3fgaTovyHbIe MaTepUaNbl JOJDKHBI OBITh alaNTHPOBAHBI K OOydaromiecs
ayTUTOPHH.

o MaTepual JOJKEeH ObITh CTPYKTYPHUPOBAH.

o UCTIOJIb30BaHNe TPa(UKOB, MIUTFOCTPAIN, CXeM, CHMBOJIOB.

2. Berviuienue:
CooO0111eH1E TEMBI U 1IEJU 3aHATHSA.
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— YYaCTHHKU 3HAKOMSTCS C TMpejiaraeMoil cutyarued, ¢ mnpoOieMoi, Han
pelIeHueM KOTOpPOM UM MPEeNCTOUT paboTaTh, a TAKXKe C IETbI0, KOTOPYIO UM HYKHO
JIOCTHYb;

— nefaror MHPOPMUPYET YUaCTHUKOB O PAMOYHBIX YCIOBUSX, TpaBUiiax pabOTHI B
rpynme, JaeT YEeTKWE HHCTPYKIMH O TOM, B KakKUX IMpejenax Y4YaCTHUKH MOTYT
JIENCTBOBATH HA 3aHSTUM,

— IIpY HEOOXOJUMOCTH HY>KHO TIPEJICTABUTh YJACTHUKOB (B CiIydae, €Cii 3aHsATHE
MEXTPYIIIIOBOE, MEXIUCITUIUTMHAPHOE);

— JTO0OUTHCS OJHO3HAYHOTO CEMAHTHYECKOTO0 MOHHWMAHHUS TEPMHUHOB, MOHSATUM U
T.. JIJIsE 3TOro ¢ MOMOIIBIO BOMPOCOB M OTBETOB CIEAYET YTOYHHUTH MOHSITHWHBIN
anmapat, pabouue omnpejaesieHHs u3zydaeMod Tembl. CHCTEMaTHUYECKOE€ YTOUYHEHUE
MOHSATUMHOrO amnmapara chopMupyeT y o0oOydYaromuXcs YCTAHOBKY, MPHUBBIYKY
OMEepPUPOBATH TOJBKO XOPOIIO MOHATHBIMU TEPMUHAMH, HE YIOTPEOIATh MATOMOHITHBIC
CJI0Ba, CHCTEMATUYECKH MOJIb30BATHCS CIIPABOYHOM JIMTEPATYPOU.

[IpumepHbIe paBuiia paboOTHI B rpyMIIE:

OBITH AKTHBHBIM.
yBa)KaTh MHEHUE YYaCTHUKOB.
OBITh TOOpOXKETATECIHHBIM.
OBITh MYHKTyaJIbHBIM, OTBETCTBEHHBIM.
HE MepeOnBaTh.
OBITh OTKPBITHIM JIJI1 B3aUMOJEHUCTBUS.
OBITh 3aMHTEPECOBAHHBIM.
CTPEMUTCSI HAUTH UCTUHY.
MIPUICPKUBATHCS PETJIAMEHTA.
o yBa)KaTh MpaBuiia pabOThI B TPYIIIIE.
3. OcHOBHASI YACTh:

OcoOEHHOCTM  OCHOBHOW  4YacTH  ONPEACNSIOTCA  BbIOpaHHOM  dopmoit
MHTEPAKTUBHOIO 3aHATHS, U BKJIIOYAET B ceOs:

3.1. BeIsicHeHUE TIO3UIUH yYACTHUKOB;

3.2. CerMeHTanmsi ayJIWTOPHUH W OpPTaHU3ANMs KOMMYHUKAIIMH  MEXIY
CerMEHTaMH. DTO O3HaydaeT (POPMUPOBAHME IIEJIEBHIX TPYII MO OOUIHOCTU MO3ULIUI
Kaxoi u3 rpymi. [Ipou3Boaurcst 00beIMHEHNE CXOIHBIX MHEHUN Pa3HbIX YYaCTHUKOB
BOKPYT HEKOTOPOW MO3UIKHU, (POPMUPOBAHUE €AUHBIX HAMPABICHUN pa3padaThbIBaeMbIX
BOIIPOCOB B pPaMKaxX TE€MbI 3aHATHUS U CO3JAETCA U3 ayJAUTOPUM HAOOp TPYIIl C Pa3HBIMU
MO3UIIMSAMU. 3aTeM — OpraHu3alus KOMMYHHUKAIIUU MEXIYy CerMeHTaMu. JTOT Iiar
SIBJISICTCS. 0COOCHHO A(PGEKTUBHBIM, €CIIM 3aHATHE MPOBOAMUTCS C JOCTATOYHO OOJBIION
ayIUTOpUEN: B HSTOM ClIydyae CErMEHTUPOBAHHUE TMPEJCTABISIET COOOH HHCTPYMEHT
MOBBIIICHUSI UHTEHCUBHOCTU U 3()HEKTUBHOCTH KOMMYHUKAITUH.
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3.3. MHTepakTMBHOE  NO3WIHMOHHPOBAHHE  BKIIOYACT  YETBHIPE  ITama
MHTEPAKTUBHOTO TTO3UIITMOHUPOBAHUS .

1) BBIsICHEHHE HaOOpa MO3HIUN ayIUTOPHH,

2) OCMBICJICHHE OOIIETO AJIs STUX IMO3HMIIMKA COACPIKaHNU,

3) epeoCMBICIIEHHE 3TOI0 COAEPKAHUSI U HAIIOJHEHUE €r0 HOBBIM CMBICIOM,

4) bopmupoBaHKe HOBOIO HaOOpa MO3UIMI Ha OCHOBAaHMH HOBOI'O CMBICIIA
4. BeiBoabl (pedJiexcusi)

Pednexcusi HaumHaeTcs C KOHIUEHTpPALMM YYAaCTHUKOB Ha 3MOIMOHAIBHOM
acCrmeKTe, YyBCTBaX, KOTOPBIE HCMBITHIBAIA YYaCTHUKH B Mpolecce 3aHsATus. BTopoit
sTanm pedICKCUBHOTO aHaln3a 3aHATUS — OICHOYHBIM (OTHONICHHE YYaCTHHKOB K
COJIEp)KATEILHOMY aCIEKTy HCIOJIb30BaHHBIX METOAMK, AaKTyaJlbHOCTH BbIOpaHHOMU
TeMBI  11p.). Pediekcus 3akanurBacTCs OOLUMMHU BHIBOJIAMHM, KOTOPHIC JC/IaeT MeJaror.

[IpumMepHBIi IepeueHb BOMPOCOB JIJIs MPOBEACHUS PedICKCHH:

o YTO MPOM3BEJIO HA BaC HauOOJbIIIee BeYaTIeHnEe?

o YTO BaM MOMOTAJNO B MPOIECCe 3aHATHS JJIS BBIIOJHEHUS 3aaHusl, a 4yTo
MeIIano?

o €CTb JIM YTO-T100, YTO YAWBUIIO BAaC B MPOIECCE 3aHATHUS?

o YeM BBl pyKOBOJICTBOBAIMCH B MPOLECCE MPUHATHUS PEIICHHS ?

o YUUTBHIBAIOCH JIM TPU COBEPIICHUH COOCTBEHHBIX JEUCTBUN MHEHHE
YYaCTHUKOB TPYIIIIHI?

o KaK BBl OLICHUBAETE CBOU JACHCTBUS U JEHCTBUS TPYIIIIHI?

o eciy Obl BBl UTPajil B 3Ty WIPY €IIe pa3, 4TOObI Bbl U3MEHWIN B MOJEIU

CBOEr0 MOBEICHUA?

Hwxe mpuBeneHo KpaTKoe OMMCAaHNEe HEKOTOPBIX MHTEPAKTUBHBIX (POpPM pabOTHI ¢
00y4JaromuMHucCs.

1.2.1. MeTon pa30MBKH HA KJIACTEPHI.

[IpocTeiiue kiacTepbl MOKHO MOCTPOUTH ISl BOCIIPOU3BEICHUS paHee
n3yueHHOU nHopmaiuu rpaguyeckum cnocodboM. [luiiem kiroueBoe cI0BO Ha
KJIACCHOM JTIOCKe WJIM Ha 00JbIoM Jincte OyMaru. HaunHaem 3anuchiBaTh CI0Ba WIH
MPEAJIOKEHUSI, KOTOPBIE IPUXOJAT HA YM B CBS3U C JAHHOU TEMOM WJIM CJIOBOM. 3aTeM
HAaYMHAEeM YCTAHABJIMBATH CBSI3M MEXKY CIIOBAMH WIH UJIESIMU, KOTOPBIE 3aMUCANIU U
OHM KaxXyTcsi HaM noaxoasimumu. [ToctapaiiTech 3anucath Kak MOKHO OOJIbILIE UJIEH U
MOCTPOUTH KaK MOXKHO OouibIie cBsa3el. st Hayaia MOKHO BBIOpaTh TaKylo TEMY,
KOTOpasi BceM 3Hakoma. Hampumep, nipu uzydenuu temsl «[Ipuzma» nocie nepBoro
03HAKOMJICHUS! OBbLIT COCTaBIIEH TaKOM KjacTep:
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Eie onun npumep kinactepa, KOTOPHIM MOXKHO CO3/1aTh IPU MTOBTOPEHUU B
Havalie epBoro Kypca TeMbl «Pa3zBuTre noHsATHS Yucaa»

«[ [lonsiTHEe pobu»

PALBHMAIHGE 0K apobe womame |

KOHEYHEE |~ \

MPABHIBEHRE
A
| 1
AeCHTIMIHLIE ]' ; F[ MDEIKHOBEHHLIE ]
\\\" ,L--"'--
DecKOHeHRE HEMPARITLARE
T e
‘______ff" "--.q___._h\III l_,_-"'J H‘x,
MEPHOAHA CCKRA Ml O HEeCKAA pasrmic 1 Goanme 1
-\H‘ S — -
s T
1\'« T e~ .a-"'rf/ﬂ Ty
PALSHOHLEH 0810 Hppuomrmmnoe @wiene Heane micse CMEIEIHHOC SO0 Menee w0acae

Pa3buBka Ha KjiacTepbl — 3TO MeJAaroruyveckas CTpaTerus, KOTopash MOMOTaeT
y4amumMcsi CBOOOIHO U OTKPBITO AyMaTh MO MOBOAY KakoM-1ub0 TeMbl. OHa TpeOyer
BBIJICJICHHS] JIMIIb TE€X CTPYKTYp, KOTOpBIE JAlOT BO3MOXHOCTH CTHUMYJIUPOBATH
Pa3MBIIIJIEHUE O CBA3SAX MEXKIY UIEAMHU. DTO He JuHehHas (opma wmbinuieHus. OHa
TECHO CBsI3aHa C TeM, Kak paboraer Ham Mo3r. CyllecTByeT HECKOJbKO OCHOBHBIX
MpaBUJI IPU IPUMEHEHHUH KJIACTEPOB:

1) 3anmceIBaiiTe BCE, YTO MPUXOIUT BaM Ha yM. He cyiuTe o kauecTBe 3TUX
MBICJIEH, IPOCTO 3AMKUCHIBANTE UX.

2) He oOpamaiite BHUMaHMS Ha opdorpaduto u apyrue GakTopsl,
CHAEPKUBAIOIIKNE TUCHMO.

3) He nepecraBaiite nucarh, OKa He BBIHAET Bpems. Eciu uaen Bapyr
MepeCcTaHyT IPUXOJUTh BaM Ha yM, TO MOPUCYUTE HA Oymare, OKa y Bac HE MOSBITCS
HOBBIE UJIEH.

4) TlocTapaiiTech MOCTPOUTDH KaK MOKHO 00JbIie cBs3el. He orpannuunBaiite
KOJIMYECTBO UJEH, UX MOTOK U CBSI3M MEXKY HUMH.

Korpa Bbl B iepBbIi pa3 BBOAUTE pa3OUBKY Ha KJIACTEPHI, BEIOEPUTE TAKYIO TEMY,
KoTOpasi OyJIeT 3HaKoMa BCE TpyIIIe.



24

1.2.2. Mo3roBoii irypm

XOopo1110 U3BECTHHIN U MIUPOKO UCTIOJIB3YEMbIN METOJ] pelieHus mpodieMbl. OH
CTUMYJIMPYET YYaCTHUKOB MCIOJIb30BATh CBOE BOOOPAXKEHUE U TBOPUYECTBO, IOMOTaeT
HaWTU penieHus K JIr00oi 3aJaHHOM TTpolIieMe.

[IpaBuia /i1 TPOBEICHUS MO3TOBOTO IITYPMa.
1) B nporecce 00 1yMbIBaHUS HE IMO3BOJISICTCS JIEIaTh HUKAKUX OLIEHOK. Eciiu BBI Jaete
OIICHKY UJIEsM B IIpoliecce UX 00AyMbIBaHUs, YHACTHUKH COCPEIOTAYMBAIOTCS Ha
3aIUTe CBOMX MBICIICH U UJeH, a He Ha O0AYMBIBAHUY HOBBIX U JTydmmX. OreHka
JOJKHA OBITh UCKITIOUEHA U3 TIPaBUII.
2) Hamo moomipsTh Bcex Ha 00 TyMbIBaHHE OOJIBIIIOTO KPyTra CaMbIX HEOKUIAHHBIX UICH.
W neicTBUTENHHO, €CITM Ha MO3TOBOM IIITYPME HE BO3HUKAET HEOXKHUIAHHBIX HJICH, TO
CTAaHOBHTCS OYEBUIHBIM, UYTO OT/CIIbHBIC YIACTHUKH MIEPECMATPUBAIOT CBOH
coOcTBeHHbIE MbICTH. OHU JOJITO Pa3MBIIUISIIOT IO TOTO, KaK MPEICTABUTh UL U3-3a
0O0sI3HU, UTO OHU, BOBMOXHO, BBICTYTISIT C TIYTION HAeeH, KOTOpas M 3BYYUT CMEIITHO.
3) KonmuectBo uaeii moomipsiercs. [TouTu Bcerja KOJIMYECTBO MepepacTaeT B KA4eCTBO.
Korpna B ObICTpOIi MOCIE0BATEILHOCTH BOBHUKAET OIPOMHOE KOJIMUECTBO HJICH, OlICHKa
OOBIYHO, UCKJTIOUAETCS. Y HYACTHUKU BOJIBHBI J1aTh OOJIBIION pa3Max CBOEMY
BOOOPaKEHUIO, B PE3YJbTATE YETO MOSBSATCS XOPOIINUE MBICIH.
4) Kaxxaplii MOYKET OCHOBBIBATHCS HA UY)KUX HIIEAX U U3MCHITHh UX. CoueTaHHe WK
W3MCHCHHE paHee MPEITOKCHHBIX HJIeH YaCTO MPUBOAMUT K HOBBIM, KOTOPBIE JIYYIIIE TEX,
KOTOPBIE X BIIOXHOBHIIH.
[aru a1 3¢ )EeKTUBHOTO MO3rOBOrO MITYpMa.
1. YyacTHUKM pacCakMBaIOTCSl B HEPUHYKJICHHOU MaHepe.
2. 'oTOBUTCS TOCKA MW JTUCTHI JJIS 3aTTUCH UICH.
3. Onpexensercs mpobdieMa
4. OnpenenseTcs mpaBuiia padOTHI: a) HUKAKOW OIICHKH HieH, 0) TojIHast cBoOo1a
MBICJICH; B) 4eM OOJIbIIIe HIeH, TeM Jiydlie (CTPEMUTHLCS K KOJIMYCCTRY).
5. CrpammBaetcs 00 uziesiX U ObICTPO 3aMUCHIBACTCS 110 MEPE MOCTYILIICHUS.
6. Korma muct 6Gymaru 3amoJiHeH, IepeBenTnBaeTCsl Ha CTEHY.
7. He nomyckaroTcsi: cMeX, HDOHMYHBIE KOMMEHTAPHUH WM HACMENTKU HaJ UACSIMU

IPYTHUX.
8. [IpogomkaeTrcss Kak MOKHO JIOJIBIIIE, TIOKA MMOCTYHAIOT HJICH.

1.2.3. Iloacka3ku AJ19 MbIILJICHHS.

DTO METOJIMKa, KOTOpasi 00Jer4aeT pacCMOTPEHUE TEMBI C TTOMOIIBIO Pa3TUYHBIX
MOJACKA30K JUisi MbluieHus. M3roTosnsieTcs kyO W3 IUIOTHOro kaptoHa. Ha kaxmoi
TPaHu CIIeJIaHbl CIEAYIOIIME HAAUCH:
1.0OmumuTe 510
2.CpaBHHTE 3TO
3.aiiTe acconmanuio K STOMy
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4 IlpoaHanu3upyure 310
5.JlaiiTe aprymMeHThI 3a UM IPOTUB 3TOTO
6.IIpumenuTe 310

1.2.4. MeTon uHcepT (MOMETKH HA MOJISAX)

JlaHHBIN METOJl OTKPBHIBAET OOJBIINE BO3MOXXHOCTH B OOyYE€HHH, OCOOCHHO, B
npenojaBaHud Maremarukd. OH HaleleH Ha TO, 4TOObl OOydyaromuyecs OTMEYalH
cOOCTBEHHOE MOHMMaHWE 4YuTaeMol  uHGOpPMAlMK, UCHOJNB3YyS NpPU  ITOM
MHTEPAKTUBHYIO CHCTEMY MTOMETOK Ha IMOJISIX. DTO pa3BuBaeT: 1) akTHBHOE, BIYMYHBOC
YTCHHE,; 2) CIOCOOHOCTHh YBS3BIBATh PAaHEE W3BECTHBIM MATEpHal ¢ HOBBIM; 3) HABBIK
3 PEKTUBHON pabOTHI C TEKCTOM; 4) CTUMYJIUPYET NaNbHEHIIIee H3yYCHUE TEMBI.
MoOXHO MpEeIOKUTh CIEAYIOUME BHUJIBI MOMETOK: «V», eclii TO, YTO Bbl CUUTAETE,
COOTBETCTBYET TOMY, YTO BBl 3HaeTe; «-» - (MHUHYC), €CIIM TO, YTO BBl YHTAacTe,
MPOTHBOPEYHT BaIllUM 3HAHUSAM; «+» - (IUTIOC), €CIIA TO, YTO BBI UUTACTE, SBISICTCS IS
Bac HOBBIM; «?» - (BONPOC), €CIU TO, YTO Bbl YHTAETE, HEMOHATHO, T.C. TPEOYIOTCS
JOTIOJTHUTENIbHBIE CBEJICHHUSI.

Meronnueckue pexkoMmenaanuu no npumenenno MHCEPT

[ar 1. [IpoBecTr MO3roBOM WITYPM.

[lar 2. MaauBuyanbHOE YTEHHUE C UCTIONH30BAHUEM TTOMETOK KHHCEPT

[lar 3. CooTHECEHUE U 00CYX)ACHNE UTOTOB «MO3roBOTO MTYypMa» ¢

pe3yapTaTaMy YTE€HHUS, B Mapax WIK B Majoil rpymme.

[ar 4. CuctemaTu3anus noJiydeHHON HH(POpMAIIU HA OCHOBE TAOIUIIBI

«HcepT». [JanHbiil BUA pabOThl MOXKHO MPOBECTHU B Mapax WK B MaJou TpymIie.

Taomua UHCEPT.

Vv i n ?

1.2.5. Padora B rpynnax.

OT10 yHuKalbHas (opMma opraHu3anuu O0y4eHus. ¥ Hee MHOTO MOJIOKUTEIbHBIX
CTOPOH:  CIIOCOOCTBYET  peajJM3allMi  BOCHUTATENbHBIX  IeJel, mnpuydas K
OTBETCTBEHHOCTH,  B3aMMOMNOMOIIM;  TMOBBIIIAET  MPOU3BOJUTEIBHOCTh  TpyJa
00yyJaromuxcs, pa3BUBaeT MO3HABATEIbHYI0 aKTUBHOCTh, CAMOCTOSATEIbHOCTD;
pa3BHBAET MEKJIMYHOCTHBIE OTHOIICHMs oOywaromuxcs. ['pynmnoByro ¢opmy paOOThI
MOHO MCIOJIb30BaTh KaK MPHU M3YyYEHUH HOBOTO Marepuala, Tak U MpHU 3aKpeIieHUH,
MOBTOPEHUH, 00001IeHnH TpoiaeHHoro. OpraHusys pyNmnoByr padoTy, MOXKHO IIO-
pazHomy (opmupoBath coctaB rpynn. s Oonee 4yeTkoM U OBICTpON OpraHu3aluu
IPYIIOBON pabOTHI JOJKHBI OBITh TaMATKHU «[IpaBuna paboThl B rpymme».
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CaMOCTOATCIIbHO M3y4YaroT 4YacCTb

HOBOI'o Marcepuajla H TIOTOBAT COO6I].I€HI/IC A BCCX, TO MOXHO MIPCAIOKUTH

MHCTPYKIIMIO CJIETYIOLIEr0 poJa:
[Ipouuraiire ....
CocraBbTe CXEMY ....

Pemute, kTO OyzeT BBICTYNATh, U BHICTYIIANUTE €r0 OTBET. ..

Ecnu HyXkHO, nonpasbeTe, TOMOJIHUTE. ..
J10JI0)KHUTE O TOTOBHOCTH I'PYIIIIBI.

1.2.6. IIpuém «ToJicThIe U TOHKHE BONPOCHI»

W3 KU3HEHHOTO OmbITa MbI BCE 3HAEM, YTO €CTh BOIPOCHI, HA KOTOPHIE JIETKO
OTBETUTH "'Ja" Wiau "HeT", HO TOopa3/io yaille BCTPEYaroTCsl BOMPOCHI, HA KOTOPhIE HEIb3sI
OTBETUTH OJIHO3HAYHO. TeM He MeHee, Mbl HEPEAKO OKa3bIBA€MCSI B CUTYaIlUsX, KOrJa
YeJIOBEK, 3aJIalolInil BOMPOCH], TpeOyeT OT HEero oJHO3Ha4YHOro otBera. [losTomy mms
OoJiee yCHemHol ajanTaiuy BO B3pOCIION KU3HU JETei HEe0OOXOJUMO YUUTh pas3iinyaTth
T€ BOIPOCHI, HA KOTOPhIC MOKHO JaTh OJJHO3HAYHBIN OTBET (TOHKHE BOIPOCHI), U T€, HA
KOTOpBIE OTBETUTH CTOJb OMNpENIeICHHO HeBO3MOKHO (ToscTeie Bompockl). TolicThie
BOIIPOCHI — 3TO MPOOJIEMHBIE BOMPOCHI, TPEANOJIaraiire HeoJHO3HAUYHbIE OTBETHI. (s
JOCTHKEHUS 1IETTU Ha 3aHATUSAX HEOOXO0IMMO UCTIOIB30BaTh TAOIUILY:

TOHKHE BOIIPOCHI:
® KXTO...
4TO...
KOT'Ja...
MOJKET...
Oyner...
MOT JIH...
KaK 3BaJ...
OBLIO JIH...
COIJIACHBI JIH BBL...
BEPHO...

TomncTeie BOIIPOCHI:

e JnaiiTe OOBSCHEHHE, [TIOUEMY...

MMOYEMY BbI IyMAETE...
[MOYEMY BbI CUUTAETE. ..
B UE€M PA3HUIA...

qT0, CCIH...

MNPCAIIOIOKHUTEC, YTO 6YI[6T, CCJIN...
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1.2.7. TexHo0TUs1 Pa3BUTHSA KPUTHYECKOTO MBINLIEHUS

HyxHO 1M ¥ MOXHO JM IEJCHANPABICHHO (OPMUPOBATH KPUTUUYECKOE
MeiieHue? Ha 3ToT Bompoc co Bcelt ompeneneHHOCThIO oTBeTwa J[. Jlpfom B Hawane
npouuioro crojetus. Ilo ero MHEHUIO, TJIaBHOE, YeM JOJDKHBl 3aHUMAThCS
oOpa3oBaTeibHbIE YUPEXKACHHUS JIIOOOro TUIA, — 3TO 00y4yaTh JAETE€d JIyMaHblo.
OcHOBHasi ujies TEXHOJOTUU PA3BUTUS KPUTUUYECKOTO MBIIUICHUS — CO3/aTh TaKyIO
atMocepy YyueHHus, MpU KOTOpOM oOydyaromuecss COBMECTHO C IMpernojaBareiieM
aKTUBHO pPa0OTAIOT, CO3HATEJBHO PAa3MBIIUISIOT HAJ  MPOIECCOM  O0ydeHwus,
OTCJIC’)KUBAIOT, TOATBEPKIIAIOT, OMPOBEPTaloT WIM PACUIUMPSIOT 3HAHUS, HOBBIE HUJIEH,
YyBCTBA UJIM MHEHHS 00 OKPYXAIOIIeM MUPE.

Anroput™ GOpMHUPOBAHUSI KPUTHUECKOTO MBIIIIICHUS MIPEIOIaraeT nojayueHue
OTBETOB Ha CJIEAYIOIINE BOIPOCHI:

1. Kakosa yenv 0annotl no3Ha8amenbHoll 0essimeaibHOCmu?

lenmu moryTt BkjIOuYaTh B ceOsl BHIOOP OJHOTO W3 BAPUAHTOB PEIICHUS, BHIPAOOTKY
pelIeHus MPU OTCYTCTBUM BapUAHTOB; 0000I1IeHNE UH(POPMAIUU; OLIEHKY HAJIeKHOCTH
apryMEHTOB; OIICHKY BEpOSITHOTO pa3BUTUA COOBITUN; MPOBEPKY JOCTOBEPHOCTHU
MCTOYHUKA UHPOPMAIUU: KOJIMUYECTBEHHYIO OLIEHKY HEONPEIeICHHOCTH.

2. Ymo uzeecmuo?

OTO OTNpPaBHOW MYHKT HAMpPaBIECHHOIO WM KPUTHUUECKOTO MBIILUICHUS. DTOT 3Tal
TaKKe BKIIIOYAET B ce0s HaXOXKACHUE HEJOCTAIOeH HHPOpMAITUH.

3. Umo oenamv?

Kakue HaBBIKM MBIIIUICHUAS TIO3BOJISIIOT JIOCTUYh IIOCTaBICHHOW 1enu? 3HaHue
alropuT™Ma TOro, Kak J00paThCsd OT HAYalbHOM 1O KOHEYHOM TOYKH Mapuipyra, —
JBIDKYIIAsi CHUJIa KPUTUYECKOTO MBINUICHUSA. 371eCh KaKk pa3 W MpeJrnosiaraercs
UCIIO0Ib30BaHuE C(OOPMUPOBAHHBIX PAHEE UHTEIUIEKTYaIbHBIX YMEHHM.

4. Jlocmuenyma nu nocmasnennasn yeas? TOYHOCTH TPU BBITIOJHEHUH 3a1aHUN SBISIETCS
pemraromumM GakTopoM ycrnexa. iMeer i cMbICT ipuHATOE perienue? [ gero?

[Ipy wu3yueHun MaTeMaTUKH BC€ OTH HJTalbl XOPOIIO MPOCMATPUBAIOTCS.
Oco0eHHO SIpKUM TpUMEpPOM SIBISETCS pelleHue 3agad no Teme «llpumenenue
MPOU3BOJIHOM TPU pELICHUHW 3a7a4 Ha HAXO0XKJACHUE ONTUMAIbHOTO PEIICHUS».
Hampumep, paccMoTpuM camyro TOpocTyro 3aaady: «OropakuBaloT  CHOPTHUBHYIO
IJIOMIAJIKy MPSAMOYTOJbHONW (POPMBI IUIOIIAIbIO 2500m% KakoBbl JOIDKHBI OBITH €€
pasMephl, 4YTOOBI HAa 3a00p YIUIO HAaWMEHBIEE KOJUYECTBO CETKU «PaOHIIhI»?
AHanuzupyem ycioBue 3anauu. Llenb ee pereHus: noJy4YuTh MUHUMAJIbHBIE 3aTPaThl —
YUCTO TNPAKTUYECKOTO XapakTepa. BBIsICHSEM, 4YTO U3BECTHO U COCTaBIISIEM
MaTeMaTU4YeCKyI0 MOJENb 3aJa4uu: HAUTH MUHUMYM (QyHKIMHU. Bo3HKKaeT moTpeOHOCTh
MOBTOPUThH AJTOPUTM HAXOXJICHHUS SKCTpeMymMoB (yHkuuu. Pemaem 3amauy. 3atem
JlaéM KOHKPETHBIM OTBET Ha BOMNPOC 3aJlaud, ONHPAsICh Ha pPe3yJbTaThl, KOTOpbIC
MOJIyYEHBI Ha ATane paboThl C MOJIEIbIO.
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[lo MHEHHWIO TICHXOJIOTOB, ATallbl YEJIOBEUECKOTO BOCIHPHUITHSA WHGOPMALMU
CIEeAyIONINe. CHayajla HaJ0 HACTPOUTHCS, BCIIOMHHUTH, YTO TeOE M3BECTHO MO ATOM
TEeMe€, 3aTeM TO3HAKOMHUThCA C HOBOM uH(pOpMalUel, IOTOM MOJyMaTh, MJIS Yero
Te0e TOHAMO0ATCS TMOJY4YEHHbIE 3HAHUS, U KaK Thl HX CMOXEUIb NPUMEHUTD.
[TorTOMY TEXHOJIOTHS Pa3BUTHS KPUTUUECKOTO MBIIIICHHUS] COCTOUT U3 TpeX (a3:

1. ®da3a BeI30Ba. Yuaruiics, padotas ¢ uHdopManmei, co3aaeT A1 ce0st CMBICT.
«YTO 3TO 3HAYUT ISt MEHS? 3aU4eM MHE 3TO HYKHO?»

2. ®a3a ocmbiciieHus. Co3MaHHBIA CMBICH PEATU3YeTCS B OMPEIeIICHHON Y4eOHO-
MO3HABATEIBHOM AesiTenbHOCTH. [Iporcxonut akTuBHAS padoTa ¢ uHpopMaluei u
COTIOCTABJICHUE U3YUYEHHOI'0 MaTepuaa C y>Ke U3BECTHbIMU TaHHBIMU. PaboTa BeneTcs
WHJIUBUYaJbHO WIIH B NIapax.

3. ®aza pednexkcun. HoBbril MaTepuan CTAaHOBUTCS IS 00YYAIOIIETOCsS CBOUM B
MIOJIHOM CMBICJIE 3TOTO ¢J10Ba. HOBBIN ONBIT, HOBBIE 3HAHUSI BCTPAUBAIOTCSI B CUCTEMY
JIMYHOCTHBIX CMBICIIOB.

1.2.8. JlenoranTHbIi rpad.

Eme omun mpuwem mpencrtaBieHus wHboOpManuu B Buie Tabmunbl. M3 Tekcra
BBEIWICHSIOTCSI CYIIECTBEHHBIC TPH3HAKH KItoueBoro mousTHsI. Crmocod OCHOBaH Ha
YepeIOBaHUU CYIICCTBUTEIHHBIX U TJIArojI0B. Pa3MenieHnue mOHATHN OJTHOTO YPOBHS HA
ONTHOHM Tmo3uIuH. BBIJENeHne KII0YEeBOr0 CJI0Ba WM CIOBOCOYETAHUS. DJIEMEHTHI
JIOTUKH W300paKarOTCs CTPEJIKAMH, YKa3bIBAIOIMMHU HAIMPABICHUS YTCHUS JIOTHUECKOM
CTPYKTYpPBL. B CTpyKTypax He OMmyCcKaeTCsl IePeCceueHre JTMHUH.

Cnoco6 co3nanus A€HOTAaHTHOTO Tpada:

1. BeigeneHre KIIF04eBOro CJI0Ba WA CJIOBOCOYCTAHUS.

2. YepemoBaHue WMEHHM M Tiaroja B Tpade (MMEHEM MOXKET OBITh OJIHO
CYIIECTBUTEIHHOE WIIA TPYIIA CYIMECTBUTEIBHBIX B COYETAHUU C IPYTUMH UMECHHBIMA
YJacTSIMU PEUH; TJIaroi BEIPAKAET TUHAMUKY MBICITH, ABWKCHHE OT TOHSATHS K €0
CYIIICCTBEHHOMY MPHU3HAKY).

3. Tounslii BBHIOOp TIAaroyia, CBSA3BIBAIOIICTO KIIOUEBOE TIOHATHE H  €T0
CYILIECTBEHHBIN MMPU3HAK:

a) TJIarojiel, 00O3HAYAIONIWE IIeJb. HAIPABJIATH, IPEAIOJiararh, MPUBOJIUTS,
JaBaTh U T.1I.;

0) rmarosbl, 00O3HAYAIONIUE TMPOIECC TOCTHKCHUS pe3yjbraTa — JIOCTUIAaTh,
OCYIIECTBIISTHCS,

B) rJ1Iarojibl, 0003HAYAIOIMIME TPEINOCHIIKA JOCTHXKEHUS pe3yiabTaTta —
OCHOBBIBATHCS, OMTUPATHCS, 0a3MPOBATHCS;

r) TDJIaroJIbI-CBSI3KH, C TIOMOINBIO KOTOPBIX OCYINECTBJISCTCS BBIXOJ Ha
OTIpE/ICIICHUE 3HAYCHHUSI TIOHSTHSI.
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4, JlpoGneHue KIHOYEBOrO CJIoBa MO Mepe IocTpoeHus rpada Ha ciaoBa -
«BeTouku». COOTHECEHHE Ka)KJIOr0 CJI0BAa — "'BETOYKU' C KIIOUEBHIM CIIOBOM C IIEJIBIO
HCKJTIOUCHUS KaKUX-IMOO HECOOTBETCTBUM, TPOTUBOPEUUH U T.]I.

D¢ deKTUBHO HUCMOJIB30BaTh TOT/AA, KOTJa HEOOXOAUMO MPOBECTH aHAJIN3 HOBOTO
TOHSATHS, OMPEACIUTh C Pa3HBIX MO3UILMK ero coaepxkanue. [IpuBenem mpumep rpada
1o TeMe «AKCroMa» IMpHY MOBTOPEHUU OCHOBHBIX MOHATHN T€OMETPHHU.

OcHoBHBIC HOEATHA T€OM CTPHH

ARCHOMA
Yisepsaet [ ABTACTCH } ‘ tqumupwa

CPeaCTROM 170

HCTHHY b3

AGKASITETLCTE PSR RID e

TenpeMEE

1.2.9. KonuenrtyajabHasi TA0 1M1,

KonuenTyanbuble TaOIUIBI UCMOJNB3YIOTCS I CUCTEMaTu3aluu MHGOpMAaIlUH,
BBISIBJICHUSI CYIIECTBEHHBIX MPU3HAKOB M3Yy4aeMbIX SBIEHUU, coObITUi. OHuU
MPEACTaBISAIOT COOOM MaTpHIly, COCTABJICHHUE KOTOPOM daeT BO3MOXKHOCTH Oojee
YETKOTO CPaBHUTEILHOTO aHain3a (eciau HEoOXOAMMO pacCMaTpUBaTh KaXKIbId W3
H3y4aeMbIX IPOILECCOB, OOBCKTOB WM SIBJICHHU OoJiee NETalbHO) WM KOMIUICKCHOU
OoleHkH (B TOM cilyd4ae, KOTJa pacCMaTpHUBAaEeMbIC MPOIECCH, OOBEKTHI, SIBJICHUS KU
COOBITHUS M3YYalOTCSl KaK COCTaBJISIIONIME €AUHOM MpoOsieMbl, COOBITHS, OOBEKTa,
nporiecca Win sBiieHus). [Ipu pa3paboTKe KOHICNTYaIbHBIX TaOMUI] HEOOXOIMMO
coOJr01aTh ClIeyIOIIKe TPEOOBaHMUS:

1.Kak MOXHO MeHbIlIe KOMMEHTUPYIOIIUX CJIOB.

2.Pa3zmepHOCTH MaTpHIIHI HE JOJDKHA MPEBBIMATE /+2 eTUHUIEI HHPOPMAIIHH.

3.KonmudecTBO BHIOPAHHBIX SUYEEK TAOIHUIIHI IOJKHO COOTBETCTBOBATh

COJIEpKAHUIO U XapaKTePy BbIACICHHOTO ¢parMeHTa yueOHOro TeKCTa U T.II.

4 JIna mapameTpu3aluy BEIOUpATh 3aKOHOMEPHOCTH.

C moMoupl0 MaTpul] MOXKHO BBIJIETUTh OCHOBHOE B HM3y4aeMoM (¢parmMeHTe
TEKCTa WU BCEH TeMbl, 00JIETYNTh MOHHUMaHUE Y4eOHOTO MaTepualia, CnocoOCTBOBATh
3allOMUHAHUIO BBIICTICHHOW MBICIIH, TOHSTUS U OIpEeeHUs], TPOU3BECTH CPABHEHUE
pa3HBIX OOBEKTOB, CUCTEMATU3UPOBATh WU O0OOMIUTH M3ydyeHHOE U T.A. lIpumepom
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KOHIIENTYaJIbHOU TaOJUIIBI MOXET OBITh Clieayromiasi Tadauia, KoTopas 3amojHsAeTCs B
npoiiecce u3yueHus TemMbl «Tena BpaieHus».

[Tapamerpsl cpaBHEHHS

Hunusap

Konyc

lap

Pucynok

Hannune ocHoBanui

dopma 0OCHOBaHMIA

D7eMEeHTBI OCHOBAaHHMA

HJ'IOHIEIHB OCHOBAaHUA

Hannuane 60okoBoi
ITOBEPXHOCTH

DaeMeHTBI OOKOBOM
[IOBEPXHOCTHU

®dopma O0KOBOI
TTOBEPXHOCTH

ILiomans 00KOBOI
TTOBEPXHOCTH

ITnomanae morHOM
[IOBEPXHOCTHU

O0BeM

dopma ceueHHit

JJIEMEHTHI CEUCHUN

MoxHO

MIPUBECTHU

caIc

MIpUMED

KOHIIENITYaJIbHOMN

TaONMUIBI, KOTOpas

COCTaBJICTCA IIPHU M3YUYCHHUU TCMbI «BI/I,Z[BI IIpuUu3M» 1 B I[EU'IBHGIZIHCM MOXCT CIYKHUTb
OIIOPHBIM KOHCIICKTOM IIPpHU PCIICHHUHA 3a4a4 I10 TCMC.

Bunp! npusm—

ITpusma

IIpsimast mpu3ma

[TpaBwibHas npusMa

ITapameTpsr
CpaBHEHMS |

TPEYTOJIbH
as

YeTsipe
YTOJIBH

Ilectn
YTOJIBH

TPEYTOJbH

asa

YeTsipe
YTOJIBH
lectu
YTOJIBH
TPEYTOIBbH

ast
YeTsipe

YTOJIbHAS
lectu
YTOJIBH

B ocHOBanumn
JIEXKHT. ..

BokoBble rpann
SIBIISIFOTCSL. ..

Bricora
najaer...

Ocoboe
Ha3BaHUE...

S ocHOBaHUs
paBHa...

S 6okoBoe
paBHO...

S nomnxoe
paBHO...

OOBeM paBeH...

1.2.10. «Buxpsb 3agau».
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OTOT IpHUEM pEIICHHS 3a]lady TPUMEHSIETCS ISl 3aKPETUICHUsS] CIIOCOO0B pelIeHUs
3a/1a4 WM YpaBHEHHM MO Kakoil-nOOo Teme. 3aroTaBlIMBAIOTCS 3aJaud Ha OTAEIIbHBIX
KapTOYKaX, KOTOPHIX 4yThb OOJblIe, yeM oOydaromuxcs B rpymme. K HuM co3gaercs
nemupaTop ¢ OTBETaMU Jisi OBICTPOI MPOBEPKH. 3aroTaBIMBAIOTCS YUCTHIE JTUCTOUKHU.
Kaxnpiii oOywaromuiicsi OepeT KapTOUKy € 3aJlaHMeM M YUCThIM JnucTok. Ha nuctke
numer (GpamMuianio ¥ HOMEp BapuaHTa. 3aTeM pellaeT MPEIOKEHHOE YpaBHEHUE WIIU
3amauy. [lpu 3arpyqHeHMH MOXKHO OOpPATUTHCS 3a MOMOINBI0 K MPENOJaBaTEN0 WU
toBapuily. Craer Ha IPOBEPKY WIM CaM MPOBEPSAET OTBET MO AeMUPPaTOPy U TOIHKO
MOCJE€ 3TOr0 CHIAET JHUCTOK C pPEIICHWEM UM BO3BpAIIACT KapTOUYKYy C 3aJaHUEM.
[IpenonaBarens OBICTPO TPOBEPSIET M OTMEYaeT cede, KakoW BapUAHT BBINOJIHEH
oOyyaromumcs. ToT B CBOIO ouepeab CHOBAa OEpeT YUCTHIN JIMCTOK, HOBOE 3aJaHuE U
CaJUTCS €r0 BBIOTHSTS. 3apanee 00roBapuBalOTCS KPUTEPUU OLICHUBAHMS.
Hampumep, eciiu pelieHo nsth KapToyek, TO OTIUYHO; YEThIPE, TO XOPOIIO U TaK Jajece.
[Ipu BeIMONHEHUM JaHHOW (OpMBI pabOThl MPOUCXOIUT TIIyOOKasi BHYTPEHHSS
muddepennmanus. OOyyaromuiicsi caM BbIOUpaeT 00beM pabOThI, AEHCTBYET B CBOEM
temrne. [Ipu mosiBIeHUH 3aTpyJHEHUs caM oOpamiaercst 3a MOMOIIbI0, caM IUIaHUPYET
CBOIO JIEATENbHOCTh U BBHIMIONHIET IuiaH. [IpoBepka HE OTCpoueHa BO BPEMEHH, UTO
MO3BOJISIET TYT K€ MCHPABUTH OMIMOKU U MPOJABUHYThCA B 0oOyueHuu. [lpaBuibHO
BBIIIOJIHEHHBIE 3a/JlaHUsd  HE BO3BpamarTcs. To, UYTo KaxJgoe HOBOE 3aJaHHE
BBITIOJIHSIETC Ha JPYroM JIMCTOYKE W TO, 4YTO BAapUAHTOB 4YYyTh OOJbIIE, YeEM
o0yyJaromuxcs B rpynie, UCKJIIYaeT CIUCHIBAHHUE.

Hamnpumep, MOXXHO MpeIOKUTH AAaHHBIA BUA paOOThl MPHU 3aKPEIICHUU TEMBI
«MOHOTOHHOCTh W HKCTpeMyMmbl». Huke mnpuBeneHa Ttabiuia, KOTOPYIO MOXHO
paspesaTh U OpraHu30BatTh padoTy B rpynne, rae 15-17 odyuarommxcs.

Ne 16. Haiinure
MaKCHUMyM (YHKIIHH:

Ne 11. Haiinure 3HaYeHUS
(YHKIINU B TOUKAX
MakcuMyMa

Ne 6. Haiigure
HEOTPHUIATEITHHYIO TOUKY
MakcuMyMa (QYHKIHH

Ne 1. Haiinure
TIOJIOXKUTEIBHYIO TOUKY
MakcuMyMa (QYHKIHH

f(x);#

1 1 5
f(x):%x3+x2_%x4 f(X)-—X4+12 x3 2 X2 f(X)=X3+EX2—2x X2+1

Ne 17. Haiinure
MaKCHUMyM (YHKIINH:

Ne 12. Haiinure 3HaYeHUS
(YHKIINU B TOUKAX
MaKcuMyMa

X
f(x) =~
2| 9= ——§x2+5 x2 +1

Ne 7. Haiigure
HEOTPHUIATEITHHYIO TOUKY
MakcuMyMa (YHKIHH

Ne 2. Haiinure
TIOJIOXKUTEIBHYIO TOUKY
MakcuMyMa (QYHKIHH

1

f(x):%x3+2x2—2

f(x):£x4—x3—§x
2 2

Ne 3. Haiinure Ne 8. Haiigure Ne 13. Haiinure Ne 18. Haiinure

MONOXKUTENBHYIO TOUKY
MakcuMyMa (QpyHKIHH

f(x) :%x3 +gx2 —%x"’

HEOTPULATENbHYIO TOUKY
MakcuMyMa (QyHKIHH

f(x)=50x2—x4+13

OTPHULATENBHYIO TOUKY
MakcuMyMa (QyHKIHH

JUIMHY KOHEYHOT O
IIPOMEKYTKA
BO3PACTaHHUSA:
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4
f)=—Sx3+ax2 -2 | T(X)=——
4 x2 +1
Ne 4, Haiigure Ne 9. Haiinure Ne 14, HaI/IILI/ITe Ne 19. Hatimure mmay
MIOJIOXKUTEIBHYIO TOUKY OTPHIATENHEHYIO TOUKY MaKCUMYM (yHKITUH: KOHEUYHOI'0
MakcuMyma (QyHKIHH MakcuMyma (QyHKIHH 2 MIPOMEXKYTKA
2 ) A f(x ( ) — 3x - );- BO3pPACTAHMSL:
_ X—
f(x) =12x° —12x% —3x F(X)=— +5X2—1X4 f(x) = 3+X
8 X< +16
Ne 5. Haiinure Ne 10. HaI/II[I/ITe Ne 15. Haiigure Ne 20. Hatimure mmnay
HEOTPHUIATEITHHYIO TOUKY OTPHIATENEHYIO TOUKY MaKCUMYM (yHKITUH: MIPOMEXKYTKA
MakcuMyma QyHKIHH MakcuMyma (QyHKIHH BO3paCTaHHUSA:
2
—8x 2
f(x)=x%-2x3_-9x2 4 f(x)=2_—°% = - x(x-3
0 f(X)ZxT+x3+x2 () x+1 Y (x-3)

2. MeTonnyeckue peKOMEHIANMHU 10 U3YYEeHUI0 Y4eOHO THCINIINHBI
«MareMaTHKa: ajiredpa 1 HaYajJa MaTeMaTHYECKOr0 AaHAJIH3a; TeOMeTPHUs»

2.1. MeToauueckue peKOMeHAAUN MPEeNnoIaBaTeJIbCKOMY COCTABY
2.1.1. MeToanyeckue peKOMEH/IANMHU M0 MPOBEIEHUI0 YYeOHbIX 3aHATH I

Metonrka nmpoBeleHHsI 3aHATH OCHOBAHA HAa HCIIOJIb30BAHUU WHTEPAKTHBHBIX
(GopM, MO3BOJAIOIIMX CcHeNaTh KaKIOT0 OO0YyYarolerocs Y4YaCTHUKOM OOCYKIaeMbIX
BONIPOCOB U npodseM. Ocoboe BHUMaHUE MPU U3YYEHUH Kypca 0OpalieHO Ha aKTUBHYIO
CaMOCTOSITEIIbHYIO PaboTy OOydaroIIMXcs, Kak MpU NOATOTOBKE, TaKk U B IpoLecce
IIPOBEJICHUA TEOPETHUYECKUX M MPAKTUUYECKUX 3aHATUH. W3inoxeHue wmartepuaia
COINPOBOXKIAETCA MPOOJIEMHBIMHU BOPOCAMU U IPAKTUYECKUMU TPUMEPAMH .

Bwmecrte ¢ TeM npuHUIMIIMAIBHON OCOOCHHOCTBIO SBIIAETCS COUETAHHE Pa3IM4HbIX
dbopM u MeToOB OOyYeHHs, BKJOuUas JEKIMOHHYIO (opMy Tmoaaun Hauboliee
(yHIAMEHTANBHBIX TOJOXXEHUW, U3J0KEHHE JOCTYIMHOrO0 MaTepuaja B BHJE
HENPEPHIBHOTO AUAJIOTA, UCIOIb30BaHUE METOAO0B MPOOJIEMHOT0 00 yUEeHHUS.

Ilpobnemnoe obyuenue — OpraHM30BaHHBIN MpENoAaBaTENIeM CHOCOO0 aKTUBHOIO
B3aUMOJICHCTBUS CYOBEKTa C MPOOIEMHO-IIPEICTABICHHBIM COACPKaHUEM O0YyUYEHUs, B
X0JIe KOTOPOro OH MpUOOIIAETCs K 0ObEKTUBHBIM NMPOTUBOPEYHSIM HAYYHOTO 3HAHUS U
croco0aM uX penieHus. YUUTCsS MBICIUTh, TBOPYECKH YCBAUBATh 3HAHMUSL.

CxemMa mpoOseMHOro OOy4YeHHUs, MPEACTABISIETCS KaK IOCJIEeI0BaTEIbHOCTh
IpoLEeayp, BKIIOYAIOIIKX: NOCTAHOBKY IpernojaaBaTesieM y4eOHO-IpOoOJIEMHOM 3aJauH,
CO3aHMe JUISl yJaluxcs MpoOJIeMHON CUTyalluu; OCO3HAHUE, MPUHATUE U pa3peleHue
BO3HUKIIEH MpoOJeMbl, B Mpolecce KOTOPOrO OHU OBJIAAEBAIOT O0O0O0OIIEHHBIMU
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criocobaMu TPUOOPETEHUs] HOBBIX 3HAHWH; NPUMEHEHHE JaHHBIX CIIOCOOOB A
pelIieHns KOHKPETHBIX CUCTEM 3a/1au.

OCHOBHbIE  TICUXOJIOTMYECKHE  YCJIOBUS  JUIsI  YCHEUIHOTO  IPUMEHEHHS
npoOJIeMHOr0 OOYyYEeHHUsl 3aKIIOYAIOTCS B TOM, YTO MHPOOJIEMHBIE CUTyallud JOJKHBI
OTBeYaTh 1eJsIM (POPMUPOBAHUS CUCTEMBI 3HAHUH, OBITh IOCTYIHBIMU /ISl yYalIUXCS U
BBI3BIBATh COOCTBEHHYIO TO3HABATEIbHYIO JEATEIbHOCTh W AKTUBHOCTH. 3aJaHus
JIOJKHBI OBITh TAKOBBIMH, YTOOBI yYAIlIMICS HE MOT BBIMOJHUTH UX, ONMHUPASICh HA YiKe
MMEIONIUECS 3HAHMS, HO JIOCTATOYHBIMU JIJIsi CAMOCTOSITEIbHOTO aHalih3a MpoOJieMbl U
HAaXO0JICHUSI HEU3BECTHOTO.

Ha3BanHoe mosioxkeHue Kypca B CTPYKType M3ydaeMbIX JUCHUILIMH METOJUYECKHU
peanusyeTcss COOTBETCTBYIOIIEH OpraHu3aluMeld camMux 3aHsTHM, B UX OOIIeH JIoruke,
MPUBOAUMBIX MPUMEpPaX, MpejaracMbIX TeMax J0KJIaJI0B Ha cEMUHapaX. B ocBoeHuwu,
COOCTBEHHO, MaTEMaTUYECKUX 3HAHUM U YMEHHUM, OTHOCSALIUMXCS K MpEeaMEeTy Kypca,
oco0oe 3HauYeHUe MpPUOOpEeTaeT MPOJyMAHHOE METOJMYECKOE BBICTPAaUBAaHUE
JEKIIMOHHBIX M CeMUHApcKux 3aHsTuil. [IpemojaBanue TeopeTUYECKOM YacTu
JUCUUIUIMHBI 3aKJIIOYAeTCs B IIUPOKOM HCIIOIb30BAHUU METOJIa YCTHOTO M3JI0KEHUS
y4eOHOro MmaTepualia B BHUAEC TPAJUIMOHHBIX M MPOOJEMHBIX JEKIUH, JIEKIUNA ¢
npoOJeMHbIMU  BompocamMu. Bce Jjekmuu  JOKHBI  OBITh  HampaBiieHbl  Ha
(dyHIaMEHTaIbHYI0 TMOATOTOBKY, OOECIEUYHBAIOIIYIO JaNbHEHIIYI0 TMPAKTUYECKYIO
HaIpaBJICHHOCTh OOY4YEHMs CHEIMaTuCTOB JaHHOTO mpoduis. I[loaTomy B HHX
OCHOBHOI ymop clienyeT JiefiaTh Ha COOOIleHre 00Yy4aroluMcsl ClelualbHbIX 3HaHUMH,
3amac KOTOPBIX HEOOXOAUM [Jisi PEIICHHS Pa3IMYHbIX 3a7a4, BO3HUKAIOUIUX Kak B
npoiiecce 0oOy4YeHHUs, TaK U B OyAylled NpakTUYECKOW [EATeNIbHOCTH B YCIOBHUSX
PHIHOYHOM JKOHOMHUKH. B mpoliecce JEKIMOHHBIX 3aHATUM, HapAly C METOJIOM
MOHOJIOTHYECKOTO  M3JIO)KEHUsI Marepualia, HEOOXOJMMO HCHOJb30BaTh METO]
paccyxnaatomiero (mpoOyieMHOro) H3JIoKeHHs. [l03TOMy TpenomaBaTeIi0 BaXXHO Ha
JEKIUSAX aKTUBHO oOpamniaTbesi K 00ydarouiencs ayJuTopuu, KaKk B MPOIECCe CO3AaHus
npoOJEeMHBIX CUTyalluid W (OPMYIHUPOBKU MpoOJeM, TaKk U B  MOUCKE MyTed HX
paspelieHus.

[IpakTyeckoe 3aHsITHE HAYMHAETCA C TIOCTAHOBKM MEJIM U 3adad  Jyis
oOydJaromuxcsi, BbIOMpas Takue (DOPMYIUPOBKH, KOTOpPhIE OyAyT MOTHUBHUPOBATH
oOyyaromuxcs JJis aKTUBHOM pa0OThl Ha 3aHATUM. 3apaHee OOCYKIAIOTCS KPUTEPUU
ornleHuBanus. OOydarouuics cam BbIOMpAeT YpPOBEHb YCBOCHHUSI U IUJIAHUPYET CBOIO
nestenbHOCTh. lIpemnogaBatens oOpamjaeT BHUMAHHUE Ha Y3J0BbIE TPOOJEMBI IS
oOcyxeHus, yka3zbiBaeT (GOpMy MPOBEACHUS 3aHATUS M MOpsAOK padoTel B Heil. Ilo
dbopMe BCTYHNUTEIBHOE CIOBO JIOJKHO OBITh JAKOHUYHBIM, JIOTUYECKH CTpPOWHBIM. B
COJIEp’KaHUM €T0 Hapsay C IPYTMMHU BOMpPOCaMU, MpernojaBarelb JOJKEH 005S3aTebHO
MOAYEPKHYTh BAXXHOCTh W HEOOXOJMMOCTh MaTeMaTHYECKHX 3HaHMU B Oyayuiei
JESATETbHOCTU BBIMTYCKHUKA UHCTUTYTA, B COBPEMEHHOU KU3HHU.
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Baxneiilieil 4acThi0 MPAKTUUYECKOTO 3aHITHUA SBISETCA 00CYXJICHUE OTBETOB Ha
Bonpocbl. HeoOxomumo co3maBaTh Ha 3aHATHHM aTMoc(epy TBOPUECKOW AMCKYCCHH,
’KUBOTO, 3aMHTEPECOBAHHOIO OOMEHAa MHEHUSIMU. BaxxkHOo, 4YTOOB O0Oyuaromuecs
BHUMATEIBHO CIYIIAdM M KPUTUYECKH OILICHUBAIW OTBETHI ToBapuileu. /s sToro
NPEenoJaBaTea0 HE CIeIyeT Ccpa3y I[ocje BBICTYIUIEHHS OOYaloLIErocss caMomy
yKa3blBaThb Ha JIONYyIICHHbIE oOmuOKu. Jlydie mnpenocTaBuTh 3Ty BO3MOXKHOCTH
y4acTHHKaM MpakThuueckoro 3aHaTHs. [locie oOcyXneHHus odepeqHOro Bompoca
IpenojaBaresb  JIOJDKEH TMOABECTH  KPAaTKUMl  UTOr  OOCYXJEHHWs, YyKa3aB Ha
OOHapYX UBIIHECS MTPOOIEMbI U OIIMOKHU B 3HAHUSIX 00Y4arOIINXCS.

Ilenbto  mpoBeJEHUS]  MPAKTUYECKUX  3aHITUU  SBJISIETCA  yIUIyOJeHue
TEOpPETUYECKUX 3HaHUM, (QopMHupoBaHUE Yy OOyYalIIUXCs yMEHUM CBOOOJHO
OMEepUpOBaTH MMH, MPUMEHATH TEOPUIO K PEHICHUIO 3ajlady, U B I1EJIOM pPa3BUBATH
TBOpYECKOE MPOPECCUOHATBHOE MBIIIIJICHUU 00YYaIOIHUXCSI.

st yriyOneHuss TEOpEeTUUYECKUX 3HAHUU CIEAyeT OCYIIECTBIATh OPUEHTALIUIO
oOy4Yaromuxcs Ha CaMOCTOSITENIbHOE HW3yYEHHE JOMOJHUTEIbHOW JHUTEpaTyphl, HX
ydyacTue B HayyHol pabore, BbinmonHenue HWP  otnenpHbiMHM, Haumbosee
MOATOTOBJICHHBIMU 00 y4arOIIUMUCS.

BaxubiM »Tanom 3aHatus sBiasercs pedraekcus. OOyuaromuecss camu J1al0T
OLICHKY CBOEH pabOThl Ha 3aHITUHU, OIICHUBAIOT CTENEHb YCBOCHUS W AKTUBHOCTH,
CTaBSIT 3aJia4u JUIs JajdbHeliel padoTel. [IpenonaBarens, B CBOO ouepe/lb, pAaCKPbIBAET
BOIIPOCHI, BBI3BIBAIOIINE 3aTPYJHECHHE WM HE TMOJYYUBIINE TITyOOKOTO OCBEIICHHS,
JaeT 3aJaHue Ha JaJbHEHIIYI0 CAMOCTOSTENbHYIO paldoTy.

B mnpaktuke mnpenogaBaHusi MOMYyYWSIA PACHPOCTPAHEHHE pa3NUyHbIE (HOPMBI
MPAKTUYECKUX 3aHSITUM.

Bri6op ¢opmbl HOMKEH 3aBUCETh OT MOJATOTOBICHHOCTH TPYIIN, XapakTepa u
COJICpKaHUsI BBIMOJTHSIEMBIX 3aJaHUM, a TaKXKe MeAaroru4eckoro MacTepcTrBa Camoro
MpenojaBaTess U TEXHUYECKUX BO3MOXKHOCTEH.

JIJisi aKTUBH3aLUKM CaMOCTOSATENbHOU JEATENbHOCTU 00YyYalomMXcsi HE0OX0IUMO
MPAaKTUKOBAaTh HA TMPAKTUYECKUX 3aHATUSAX OOCYXKJEHHE JOKIaJ0B, BBHITIOJIHEHUE
00y4Yarolux CaMOCTOATENIbHBIX paboT, padoTy Haja OMKMOKAMHU, PEIICHHE MPAKTUUECKUX
3a/1ad, OPraHU30BbIBATH TECTUPOBAHUE IO TIPOUICHHBIM TEMAaM.

[IpakTryeckue 3aHATUS SBISIOTCS OAHUMU U3 OCHOBHBIX BUJOB yU€OHBIX 3aHITUI
U TIpeHA3HAYEHBI JJIS YTIyOJICHHUs] 3HAHUHM, MOJTYUYEHHBIX MPU U3YYEHUU JEKIITMOHHOTO
Martepuana, GOpMUPOBaHMS COOTBETCTBYIOIIMX YMEHHUU M HABBIKOB. JlJisi JOCTHXKEHUS
BOCIIUTATENIbHBIX 1IeJIel Y4EOHBIX 3aHATUM HEOOXOJAUMO B MOJIHOM MEpe UCIOIb30BaTh
BO3MOXKHOCTU COJIEpKaHUsSI Y4eOHOW JUCUUIUIMHBI, JIMYHBIM MpuUMep Teaarora,
WHJMBHUIYaTbHBIN MOAX0] K 00yUYaronmmcs B 00pa3oBaTeIbHOM IpoIliecce.

2.1.2. MeToauyecKkue peKOMEHIAIUM 10 MPOBeAeHHUI0 HHTEPAKTHBHBIX 3aHATHIA
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Haubonee cioxuas QopMa mnOpoBeneHUS  MNPAKTUUYECKOTO  3aHATHS  —
MHTEepaKkTUBHOE 3aHsATHE. OHO TpeOyeT MOCTOSHHOM B3aMMOCBSI3U. MPENOJaBaTelb —
oOyyaroiuiicsi, o0yJaromuiicst — oOydaroniuiicsi. B 3ToM 3aHsTUM BCE YYaCTHUKU PaBHBI
U KQXKJIbIA UMEET MpaBo Ha COOCTBEHHOE MHEHHUE M0 JI00oMYy Borpocy. [IpenonaBarens
HaIpaBJIIeT, CONPOBOXKIAET, KOHCYJIBTUPYET, YTOOBI B UTOT€ Y 00YUAIOIINXCSI OCTAIUCH
BEpHBIE CYXJCHUS U MOHUMAHHUE 3aKpervisieMoro Marepuana. s 3Toro HeoOXoaumo:
YETKO OMPEACNNUTh 1EIb 3aHSATUS, TOATOTOBUTH pPa3IaTOUYHBIA MaTepHal, ONpeaeIuThb
OCHOBHBIE BOIIPOCHI, UX MOCIIEI0BATEIILHOCTh, 00ECIEUUTh TEXHUUYECKOE 000py10BaHuE,
npoayMarb ¢GopMmy OBICTPOIl MPOBEPKU M OOpaTHOM CBSI3U, MOJ0OpATh MpaKTUUECKHE
MIPUMEPHI U3 KU3HH.

[Ipy MmOArOTOBKE K WHTEPAKTUBHBIM 3aHSITHUAM PEKOMEHAYETCS CIEAYIOIIHI
aJTOPUTM UX ITPOBEIACHHS :

1. IToagroroBka Kk 3aHSTHIO.
2. Bcerynnenne. MOTUBAlIMOHHBIA MOMEHT.
3. OcCHOBHAas 4acTh.

4, BeiBozib! (peduiekcust).

B mMeToanueckux pekoMeHIanusX He0OX0AMMO OTPA3HUTh CICAYIONINE KITIOUYEBEIC
MOMEHTHI.

® KaKk OOyYarOIMUUCS MOXET JOJKEH TOJATOTOBUTHCS K IMPOBEACHHUIO JTaHHOTO
BUJAa 3aHATHH (M3y4YCHHE ONPEICICHHOTO MarepHalia, IIOJIyYeHHUE OIpPeISICHHbBIX
CTICIIUATBHBIX HABBIKOB, M3YYCHHUE PA3IMYHBIX METOIUK PEIICHUS MOCTABICHHON 3a/1a9n
U T.IL.)

® KaKyIo JINTEpPATypy MPH MOATOTOBKE HEOOXOAMMO HCITOIH30BAThH

® 3HAHMS M3 KaKHX pa3[eioB IUCHUILIMHBI (MEXKIUCIUIUIMHAPHBIC CBS3H)
HEO0XO0MMO HCIIOJIb30BaTh

® KAaKOW MHCTPYMEHTAapWii OymeT HeoOXOaUM MPU IPOBEICHNUN 3aHITHUS

e KakuM 0OO0Opa3oM OyJeT NPOBOAMUTHCS 3aHATHE (XOJ MPOBEICHUS 3aHATHS,
CIICHApUH, TEMBbI ISl OOCYXXJICHHUS U T.I1.)

® KAaKWE CIICIHAJIBbHBIE CPEACTBA OYAYT WCIOIB30BAaHBI HA HWHTEPAKTUBHOM
3aHATUN (MHDOPMAIIMOHHBIC, CIICIIMAILHOE 000PYI0BaHHE U TIpOYee)

e KaKOBHI IIpaBHJIA ITOBEJICHHUS Ha JAaHHOM 3aHSATHH

® KaKOBA POJIb KAXJIOT0 00YYAIOMIETOCs Ha JaHHOM 3aHSATHN
[IpoBeneHre WHTEPAKTUBHOTO 3aHSATHUS BKJIIOYACT CICTYIONINE TPAaBWIA TTOBEICHUS
00y4Jaronuxcs:

e oOydJaromuecss  JOJDKHBI CIIOCOOCTBOBATh TIIATSIIBHOMY  aHAJIHU3y
pa3HOOOpa3HbIX MpoOJieM, MpU3HABas, 4YTO YBAXEHHUE K KAXKIOMY UEIOBEKYy U
TEPIUMOCTD — 3TO OCHOBHBIC IICHHOCTH, KOTOPHIC JOKHBI OBITH JOPOTH BCEM JIFOISIM;

® CIOCOOCTBOBATH U BOOMYIICBIISITH HA TIOUCK UCTHHBI,
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® pPACIpOCTPaHATh HJea]l TEPHUMOCTH K TOYKAM 3pEHHS JPYTUX JIOJCH,
CocOoOCTBYS MOUCKY OOIIMX HEHHOCTEH, MPUHUMAS Pa3IU4usi, KOTOPbIE CYIIECTBYIOT
MEXTy JTFOJbMHU.

® COpPEBHOBAaHME M JKEJaHWe TMO0eAUTh HE JOJDKHBI MpeolnanaTe Haj
TOTOBHOCTBIO K MOHUMAHHIO U UCCIIETOBAHUIO 00CYKIAEMBIX ITPOOIIEM.

e npu OOCYXIEHHH CTOPOH BO3JEPXKAaThCS OT JHMYHBIX HAmagoK Ha CBOUX
OIMTOHEHTOB,

® CIIOPHUTH B IPYKECTBEHHON MaHEpeE,

e ObITh YECTHBIMU U TOYHBIMH B TMOJHOW MEpE CBOUX IMO3HAHUH, MPEIACTABIISSI
MOAECP>KKU U UH(DOPMAILIHIO;

® BHUMATENBHO CIYIIaTh CBOMX OMNIMOHEHTOB M MOCTapaThCs CAETaTh BCE, YTOOBI
HE MCKa)XXaTh UX CJIOBa BO BpeMs 1€0aToB;

® S3BIK M JK€CTHI JIOJDKHBI OTPAXKaTh YBAXKEHUE K APYTUM.

B yde6HOM mporiecce MOTYT OBITH WCIIOJIb30BAHBI HHHOBAIIMOHHBIE TEXHOJIOTHH,
KpaTKUe ONpeNeleHus KOTOPBIX MaHbl Huxke. Kaxaplii mpenonaBarenb Ompeaesnser
CaMOCTOSITETIFHO TEMY 3aHITHH, O0Jee OTBEUAIOIIYIO TOM MIIM WHOU (hopMe MPOBEICHUSI.

Hccrnedosamenvckuii MeTo 00y4eHUss — 3TO OpraHu3anusg oOy4eHHs] Ha OCHOBE
MOWCKOBOHM, TIO3HABATENIbHOM AESITENbHOCTH OOYYaIOMIMXCS IMyTeM IOCTaHOBKHU
OpernojaBaTesieM  MO3HABATEIBHBIX M MPAKTHYECKUX  3a1ad,  TpeOyroumx
CaMOCTOSITEIFHOTO TBOpYecKoro pemeHus. OCHOBHas WHaes HCCIEAOBATEIBCKOTO
MeToJa O0yUYeHHs 3aKII0YaeTCsl B MCIOIb30BAaHUHM HAYYHOTO MOAX0/Aa K PEHICHUIO TON
WJIM UHOM y4eOHOM 3a7a4H.

Camoobyuenue — METOA, TpPH KOTOPOM OOy4daeMmblii B3aUMOJACHUCTBYET C
00pa3oBaTeIbHBIMU PECYpPCAMH MPU MUHUMAJIBHOM YYaCTHUU MPENOAaBaTelNs U APYTHX
oOyuaembix. [lmst camooOyduenusi Ha 0a3e COBPEMEHHBIX TEXHOJOTHHA XapaKTepeH
MYyJIbTUMEANA-TIOAX0]], MPH KOTOPOM HCHOJB3YIOTCS 00pa3oBaTelbHBIE PECYPCHI:
NeYaTHbIe MaTepuaibl, ayquo- W BHUAEOMAaTepuaibl, KOMIBIOTEPHBIE O0O0ydJaromue
IPOrpaMMBI, SJEKTPOHHBIE KYpPHAIIbl, HHTEPAKTUBHbIE 0a3bl JaHHBIX U IPyrue yueOHbIe
MaTepuaibl, JOCTABISIEMbIE IO KOMIBIOTEPHBIM CETSIM.

Paboma 6 manvix epynnax cmamuunsix u 2pynnax CMeHHO20 cocmasa — 3T0 OJHa
U3 CaMBIX MOMYJISIPHBIX CTPATErnii, TaK KaK OHA JaeT BCEM O0YYaroIMMCs BO3MOXHOCTD
y4acTBOBaTh B paboTe, MPAaKTUKOBaTh HABBIKM COTPYIHUYECTBA, MEKIMYHOCTHOTO
oOmeHust (B 4aCTHOCTH, YMECHHE aKTHBHO CIIyIIaTh, BHIPA0ATHIBaTH OOIIee MHEHHE,
pa3perniats BO3HUKAIOIINE PAa3HOTIIACHS).

Hoknao (npesenmayus) — NyOJUYHOE COOOINCHUE, NPEICTABIAIONMEEe COOOM
pa3BEepHYTOE M3JI0KEHUE OMPEICICHHON TeMbl, BOMpOca MporpaMmbl. J(okimaa MOxKeT
OBITh MIPEJCTABICH PAa3IMYHBIMU YYaCTHUKAMU TMpollecca OOy4YEeHHs: MpernoaaBaTeniem,
MPUTTAMICHHBIM YKCIEPTOM, O0YUAIOIINMCS, TPYIION 00 yJaroXCs.
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HOY3: unousudyanvrHo opuenmuposantnoe yuyeonoe zansimue. Ocobdasi IEHHOCTh
ATOTO MpuemMa B TOM, 4TO JuddepeHunanus uAeT OT 00yYarolerocs: mo ero >KeJIaHusM
U crnocoOHocTsM. Beap ycBoeHHE 3HAHUM MPOUCXOAUT WHIWBHAYATbHO, XOTUM MBI
sToro win Het. O0yyvaromuiics, pabotas Mo COOCTBEHHOMY ILJIaHY, HAUMHAET yYUTHCA
OCO3HAHHO, CaM MPUHUMAET PEUICHUS W BBINOJHSIET WX, MPOAYMbIBasl IIaru CBOEH
paboThl, KOHIEHTPUPYET BHHUMaHUE. ODTO KpalHe pe3yJbTaTUBHAas W HE3aMEHHUMas
TEXHOJIOTHS MPpU 000011ar011IeM MTOBTOPEHUH U TTOJATOTOBKE K IK3aMEHaM.

NutepakTuBHOE 00y4YeHHE MO3BOJISET pelllaTh OJHOBPEMEHHO HECKOJIBKO 3ajad,
TJIABHOH W3 KOTOPBIX SIBJSICTCS Pa3BUTHE KOMMYHUKATHBHBIX YMEHUA W HABBIKOB.
JlanHoe oOy4yeHUE TMOMOraeT YCTAaHOBJIEHUIO SMOIMOHAIBHBIX KOHTAKTOB MEXIY
y4aluMucs, 00ecreyuBaeT BOCIUTATEIBHYIO 3a/1auy, TOCKOJIbKY MpUydaeT padoTaTh B
KOMaHjie, MPUCTYIIMBATHCS K MHEHHUIO CBOMX TOBApHIEil, 00ECleunBaeT BBICOKYIO
MOTHUBAIIMIO, TPOYHOCTh 3HAHWI, TBOPYECTBO M (aHTa3HUIO, KOMMYHUKAOEIHLHOCTD,
AKTUBHYIO  JKM3HEHHYIO  MO3UIMI0, I[EHHOCTh  HWHJUBUIAYAJIBHOCTH, CBOOOIY
CaMOBBIpa)XXEHUS, aKIEHT Ha JIeITEeIbHOCTh, B3aUMOYBAXEHUE U JIEMOKPATUYHOCTD.
Hcnonp3oBaHue HWHTEPAKTUBHBIX (OpM B mpolecce OOydeHHUs, KaK IOKa3bIBaeT
MpaKTHKa, CHUMAeT HEPBHYIO HArpy3Ky OOydYaromuXcs, JaeT BO3MOXKHOCTh MEHSTh
dbopMBl UX AEATEIBHOCTH, MEPEKII0YaTh BHHUMAHUE HA Y3J0BBIE BOIPOCHl TEMBI
3aHSTUM.

2.1.3. MeToaudeckue PEKOMECHAANUH 10 KOHTPOJI0 YCIIEBACMOCTH

2.1.3.1. Texymasi atrecTanus (TeKyuuidi KOHTPOJIb) YPOBHS YCBOEHU I
COJEPKAHUS TUCHUIIHHBI

Tekyuryto arrectauio peKOMEHIyeTCs MPOBOJUTH B X0JI€ BCEX BHUJIOB yue€OHBIX
3aHSATUA METOJIaMH YCTHOTO W MHUCBMEHHOIO OIpOca, B IMPOLIECCE BBICTYIUICHUN
oOyyJaromuxcs Ha MPAKTHUYECKUX 3aHSATHUSIX M 3allUThl pedeparoB, a TakkKe METOI0M
tectupoBanusi. KOHTposib 3HaHUM, YMEHHMM M HABBIKOB O0Yy4YaeMbIX MPOBOJMUTCS C
LETbIO!

- ONpeesieHUs] YPOBHS UX TEOPETUUECKON U MPAKTUYECKON MOATOTOBKH,

- KayecTBa BBINOJIHEHUS YYEOHBIX IJIAHOB U MPOrpaMM OOydEeHUS,;

~  YCTaHOBJICHUSI CTEIICHU JTOCTHKCHUSI TIOCTABJICHHBIX IIeNeH (3a/1a4) 00y ICHNS;

- BBISIBJICHUS OTHOIICHUSI 00yUYarOMINXCs K Y4eOHOM 1esITENbHOCTH,

- CTUMYJIMPOBAHUS CAMOCTOSITEIHHON pabOThl 00yYaIOIUXCS;

- monydeHuss uHOpMaAUMHM, HEOOXOAMUMOMN Jisi YNpaBICHHUS MPOLIECCOM
oOy4eHus, JJisi COBEPIICHCTBOBAHUS METOJUKH MpENnoAaBaHHUs U OPraHU3aALMOHHBIX
dhopm caMOCTOSATEIHHOM pabOThI 00YYaIOIIUXCS;

DOyHKIUU KOHTPOJIA !

- KOHTpoJupytomas (onpeaeieHue ypoBHs);
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- BOCIHHTATEJbHAS,

- oOyuaromiasi.

YpoBeHb KOHTPOJSI JOJXKEH COOTBETCTBOBATH MOCTABJICHHBIM IEISIM OOYyUYCHHS.
[IpeBblllieHE ypOBHSI KOHTPOJISI HAJl YPOBHEM Lieniel 00yueHus Heaomnyctumo. Hemnb3s,
HarpuMep, KOHTPOJIUPOBATh HA YPOBHE KYMEHMII», €CJIM CTaBWJIach IeJib AaTh O0IIue
CBEJCHUS 110 HEKOTOPOMY BOIIPOCY, TAK KAK IO COOTBETCTBYIOLIYIO LIEJb U BBIACICH
onpeieNIeHHbIN OI0/I)KET BpeMEHHU Ha U3yYeHUE TAaHHOTO BOMIPOCa.

KoHTposb U OlLleHKa OCYIIECTBIISIIOTCS C MCMOJb30BAaHUEM clieayomux GopM u
METOJIOB: YCTHBIH OMpPOC, MUCBMEHHBIM OMpOC, MpakTU4yeckas padoTa, TECTUPOBAHUE,
caMoCTOsITeNIbHasI padoTa.

2.1.3.2. IIpome:xkyTounasi arrectanusi (MATOroBblil KOHTPOJIb) YPOBHSI YCBOEHHS
coJlep:KaHMS TUCIUILJINHBI

[Mpomexyrounast arrectanusi (MTOTOBBIH KOHTPOJIB) MPOBOIUTCS B (opme
9K3aMeHa B Xoje 3WMHeH (JIeTHel) HK3aMEHAIMOHHOW CEeCCHU C BBICTABICHHUEM
UTOTOBOM OIIEHKH 1Mo auciuiuinHe. K sx3ameny nonyckaroTcs o0ydaromuecs, YCIemHo
BBINIOJIHUBILIME BCE BUJbl OTYETHOCTH, MPETYCMOTPEHHBIE IO JIUCLHUIIMHE Y4EOHBIM
m1aHoM. B xoze sk3aMeHa mpoBeEPSETCsl CTENEHb YCBOCHHS MaTeprasia, YMEHHE TOYHO U
MOCJIEJOBATENIbHO, YETKO M KpPAaTKO OTBEYaTh HA IOCTaBJIEHHBIE BONPOCHI, JENaTh
KOHKpETHBIE BBIBOABI M (hOPMYJIMPOBaTh onpenenaeHus. Mroropas oneHka OXBaThIBAET
IIPOBEPKY JAOCTUKEHUS BCEX 3asBJICHHBIX LI€JIeH U3YYEeHHs TUCLUUIUIMHBI U TPOBOIUTCS
IUI KOHTPOJISL YPOBHSI NMOHUMAaHUS OOYYaIOIIMMHUCA CBSI3€M MEXIY pPAa3IMYHBIMU €€
leMeHTaMu. B XoJe WTOroBOro KOHTPOJISI aKLIEHT JellaeTcd Ha IPOBEPKY
CocOOHOCTEH OO0y4YaromMXCd K TBOPYECKOMY MBILUIEHUIO M HMCIHOJb30BaHUIO
NOHATUIHOrO amnmnapara JUCUUIUIMHBI B pEIIEHWH Npo(ecCHOHANbHBIX 3adad 1o
COOTBETCTBYIOIIEH CIIEIIUATBHOCTH.

2.1.3.3. Kputepuu o1ieHKH y4eOHbIX JOCTHKEHU 00yYaAOIIHXCS

KauectBO 0TBeTOB M pemicHUs  3agad (3aaHHii) OLICHMBAIOTCA Ha <OTIHYHOY,
«XOPOTIO», KyIOBIECTBOPUTEIBHO» U «HEYIOBIECTBOPUTEIHLHOY.
Or1eHKa «OTIMIHOY» BBICTABISICTCST 00yYarOIIEeMYCsl, €CITH:
® JIaHBI UCUYCPIBIBAIOIIKNE M 0OOCHOBAHHBIC OTBETHI HA BCE ITOCTABIICHHBIC BOTIPOCHI,
MPaBUJIBHO W PaIlMOHAIBHO (C HMCIOJb30BAaHHEM pPallMOHAIBHBIX AJIrOPHUTMOB)
PEIICHBI COOTBETCTBYIOIINE 33/1a4H;
e B OTBETaxX BBIJCISUIOCH TJABHOE, BCE TCOPETUUYCCKUE TIOJNOXKECHHS YMEJIO
YBSI3bIBATTUCH MEXKTY COOOMH;
e OTBEeTHl OBUIM YCTKUMH M KpaTKHUMH, a MBICIH H3JIaraliCh B JIOTHYECKOM
[IOCJIEI0OBATENLHOCTH,
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® [I0Ka3aHO YMEHHE CAMOCTOSITEJIbHO AHAIM3UPOBATH (PAKThl, BBIAEIATH IJIaBHOE,
JIOTUYECKU MBICIIUTD;

OneHka «xopoIo» BBICTaBISAETCA 00y4YaroueMycsl, €CIIu:

e JaHbl NOJIHBIE, JOCTATOYHO OOOCHOBAHHBIE OTBETHI HA MOCTABJIECHHBIE BOMIPOCHI,
MPaBUJIBLHO PEIICHBl TPAKTUYECKUE 3aIaHHUS,

e B OTBETax HE BCErJa BbIAEISAIOCH IJIaBHOE, OTJEIbHBIE MTOJOXKEHUS HEJOCTATOYHO
YBA3BIBAIUCh MEXJy CO0O0#, MpHU pEelIeHWH NPAKTUYECKUX 3aJad HEe BcCeraa
HCIOJIb30BAIMCH PALlMOHAIBHBIE AITOPUTMbI PACUETOB,;

e JONyLIEHa OJHA OIMOKA WU OJIHA-1BE HETOYHOCTH,

® OTBETHl B OCHOBHOM OBUIM KPATKUMU, HO HE BCET1a YETKUMHU.

OneHka «yJTOBJIETBOPUTEIHLHO» BBICTABISAETCA 00yYaIOIEMYCS, €CIIH

e JlaHbl B OCHOBHOM IIPaBWJIbHBIE OTBETHl Ha BCE MOCTABJIEHHbIE BOMPOCHI, HO 0€3
JNOJDKHOW TINyOMHBI M OOOCHOBaHHMS, NpPH PEIICHUH MPAKTUYECKUX 3a4ad
0Oy4aromuiicsi MCHOJIb30BaANl MPEXHUI OMBIT U HE MPUMEHST HOBBIE METOAMKU
BBINIOJIHEHUSI pacy€ToB, OJHAKO HAa YTOYHSIOUIME BOMNPOCHI JIaHBI B LEJIOM
MIPaBWJIbHBIE OTBETHI;

® [IpU OTBETaX HE BBIIEISIOCH INIABHOE;

e OTBEThl OBUIM MHOTOCIIOBHBIMHM, HEYETKHUMHU M 0€3 JOJKHOW JIOTMYECKOM
MOCJIEJOBATENbHOCTH;

® Ha OTJEJIbHBIEC JONOJHUTEIbHBIE BOIIPOCH! HE JaHbl OJOKUTEIbHBIE OTBETHI.

OneHka «HEyIOBJIETBOPHUTEIBHO» BBICTABISIETCS OOYYaIOIIEMYCs, €CIU He
BBINIOJIHEHBI TPEOOBaHUs, COOTBETCTBYIOIINE OLEHKE Y OBIETBOPUTEIBHO .
[IuceMeHHBIN OIPOC MPOBOJUTCS B BUJIE€ MHOTOBAPUAHTHOW KOHTPOJBHON WU
CaMOCTOSITENIbHOU paboThl (JIydine KakaoMmy CBOWM BapuaHT). KadecTBO MUCHMEHHBIX
paboT OIleHUBAETCSl CIENYIOIIMM 00pa3oM: BBINOJIHEHA Bcs paboTra 0e3 OomuooK —
«OTJIMYHO»; JOMYUIEHbl OJHA WM JIB€ OIIMOKHM — «XOpOIIO»; BBIIOJHEHO Ooiiee
MIOJIOBUHBI PaOOThl — «yJOBJIETBOPUTENbHO». Pe3yIbTaTUBHBIM SIBJISI€TCS BBIOOPOYHBII
MMCbMEHHBIN OMpOC MO paHee PEelIeHHON TPEeHHPOBOUYHOUN paboTe. Tak Ha3bIBaemas,
3allUTa TPEHUPOBOYHOUM paboThl. OOyUaronuiics pemaer 0JAHO U3 3aJlaHui MO BBIOOPY
npenojaBarenass U 00bACHSET wmward peuieHus. OleHMBaHUE NPOXOAUT MO HPUHIUITY
(GallUTHID» WIM «HE 3allUThiI». 7 3akpersieHusi, KOHTPOJs, ObICTPOro MOJy4YeHUs
0oOpaTHOW CBA3M YaCTO HCMOJIb3YIOTCA TECThl. Pe3ylbTaThl TECTUPOBAHUS OLIEHUBAKOTCS
CJIeAYIOIIHUM 00pa3oM:

«OTJIMYHO» Brmonnenue 4/5 TecroBoro Mmarepuana
«XOPOIIO» Ya

«YJJOBJIETBOPUTEJIbHO» Bornee %2
«HEYJIOBJIETBOPUTEJIbHO» BrinonHeHO MEHee MOJIOBUHBI 33 IaHUN

KauecTtBo pedepaToB olieHUBaETCS UCXO/I U3 TOTO, YTO OOyUAIOITUECS
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e BBIOpAIM U UCMOJIB30BAIU (HOPMY U CTHIIb U3JI0KEHHUSI, COOTBETCTBYIOIIUE LIEJISIM
U cojiepkaHuio pedepara,;

® MPUMEHWIM CBS3aHHYIO C TeMOW uH(OpMalMio, HCHOJIbB3YyS NpPH STOM
MaTeMaTUYE€CKUIN MOHSATHIHBIN armnapar;

® MPEJCTABWIN CTPYKTYPUPOBAHHBIN M TPpaMOTHO HAIMKCAHHBIM TEKCT, MUMEIOIIUN
CBSI3HOE COJIepKaHUe.

2.2. MertoauuecKkue yKazaHusi 00y4aomumcst

2.2.1. PekoMeHanuy 1o MPOAYKTHBHOMY YCBOCHHIO yUeOHOTO MaTeprasa
— CaMOCTOSTEIbHOM paboTe 00yJarouierocs.

Camocmosamenvuas paboma 00yuaowuxcs exuoyaem cieoyioujue ee 8Uobl.

1) CaMOCTOSTECIIEHOE H3YYCHHE TEM IPEAYCMOTPEHHBIX YUYeOHO-TEMaTHUYCSCKUM
TJTAHOM;

2) caMOITOJITOTOBKA K MPAKTUYCCKUM M IPYTHM BHJIaM 3aHSATHH;

3) MOArOTOBKA M HAIMKMCAHUE KOHTPOJLHBIX paboT U pedepatos;

4) caMocTOsTeNIbHAs paboTa OOYYAIOMIEroCs MPH IMOATOTOBKE K 3a4eTy WIIH
AK3aMEHY.

OTu BUABI pabOT NPEANOIararor:

- CaMOCTOATENIbHYI0 paboTy oOyyaroierocsi B Ou0anoTexe;

- UW3YYCHHUE CANTOB IO TEMaM JUCITUIUIHHBI B ceTd VIHTEpHET;

- W3yYCHHUE 3JICKTPOHHBIX YUEOHBIX MAaTepUATIOB (IJIEKTPOHHBIX YYCOHUKOB U
T.11.), IPUKJIATHBIX KOMITBIOTEPHBIX POTPAMM.

[IpoyKTUBHOCTh YCBOEHHUSI Y4e€OHOTO Marepuajia BO MHOTOM OMpeleNseTcs
MHTEHCUBHOCTHIO M  KA4eCTBOM  CaMOCTOSTENIbHOM  paboThl  00ydYaroierocs.
CamocrosrenbHass paboTta mpeanoyiaraetT (OpMUPOBAHUE KYJIbTYPhl YMCTBEHHOTO
TPy/Ja, CaMOCTOSITCIbHOCTA W WHHIIMATUBBI B TOWUCKE W MPHUOOPETECHUH 3HAHUIM,
3aKpeIUieHne 3HAaHWW M HAaBBIKOB, TMOJYYCHHBIX HA BCEX BHUAAX Yy4YEOHBIX 3aHSATHUNA;
MOJTOTOBKY K TPEJICTOSIIIIAM 3aHSATHSAM, SK3aMEHAM; BBITTOJITHEHUE KOHTPOJIBHBIX PaboT.

CamocTosTeNbHBIM TPyJ pa3BUBAET TaKU€ KauyecTBa, KaK OPraHU30BAHHOCTb,
TUCITUTUTMHUPOBAHHOCTh, BOJIFO, YIOPCTBO B JOCTHKCHUW TIOCTABICHHOW IICINH,
BBIpa0aThIBAET YMECHHE AHAIM3UPOBATH (PAKTHI M SIBJICHUS, YYUT CAMOCTOATEIHLHOMY
MBIIUICHUIO, YTO MPUBOAMUT K Pa3BUTUIO U CO3JIaHUI0 COOCTBEHHOTO MHEHHS, CBOUX
B3IUIS/I0OB. YMeHUE paboTaTh CaMOCTOSITEIbHO HEOOXOAMMO HE TOJIBKO JUIsl YCHEIIHOTO
YCBOGHHUSI COJEp>KaHUsI y4eOHOW MporpaMMbl, HO U I JAaJIbHEHIIel TBOpUeCKOn
TeSTEIBHOCTH.

OCHOBY caMOCTOATENbHOU pabOThl 00YYaIOIIETOCs COCTABISET paboTa ¢ yueOHOU
U HayYHOW MaTeMaTHUYeCKOH JuTeparypoil. M3 ombita paboThl ¢ KHUTOW (TEKCTOM)
clelayeT OIpeaeieHHas TOCIeI0BaTeIbHOCTh JEUCTBUM, KOTOPOH I1esecoo0pa3Ho
npuaepxuBaTbes. CHauaga MpOYUTATh BECh TEKCT B ObICcTpoMm Temrie. llenbio Takoro
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YTCHUS SIBJISICTCS TO, YTO CO3JIaeTCs 00Iee MpeCcTaBlIeHne 00 n3y4aeMoM Bompoce (He
3allOMHUHATh, @ MOHATH OOLIMH CMBICA MPOYMTAHHOIO). 3aT€M IPOYUTATh BTOPUYHO,
0oJiee MEIJIEHHO, YTOOBI B XOJ€ UTCHHUS MOHATh M 3alIOMHHUTH CMBICT KaXXJI0M (passl,
Ka)XJ0TO TIOJIOKEHHSI M BOIIpoca B IIEJIOM. MaTeMaTH4eCKui TEKCT HE0OXO0IUMO YUTATh
C KapaHJIallloM B pyKax, MPOJENibIBasi BCE MaTEeMAaTHUYECKUE MPEeoOpa3oBaHusl, O KOTOPBIX
TrOBOPUTCSI B TeKcTe. BhineneHHbIe KUPHBIM MIPUGTOM MpaBUiia U TEOPEMbI HYKHO
BBIYYUTh HAU3YCTh. UTEHUE NMPUHOCUT MOJIb3y M CTAHOBUTCA MPOAYKTHUBHBIM, KOTJa
CONPOBOXKIACTCS 3aMHMCAMH. IJTO MOXXET OBITh COCTABJCHHUE IUIaHA MPOUYUTAHHOTO
TEKCTa, TE3UCHI WU BBINMCKH, KOHCTICKTUPOBAHKWE U Jp. BHIOOp BHAA 3alMCH 3aBUCHUT
OT XapaKTepa U3y4aeMoro Marepuania u 1eieid paboTsl ¢ HUM.

Ecnmu conmepxxanue Marepuana HECJIOXHOE, JIETKO YCBAMBAEMOE, MOXHO
OTPaHUYMTHCS COCTABJICHUEM ILIAHA.

Ecnu marepuan coaepKUT HOBYIO U TPYJHO YCBaMBaeMyl HH(pOpPMAIIHIO,
1enecoo0pa3Ho ero 3aKOHCHEKTUPOBATh. Pe3ynbTaThl KOHCIEKTUPOBAHUS MOTYT OBITh
MPEeJICTaBJICHBI B Pa3IUYHBIX hopMax.

IInan — 3T0 cxeMa MPOYUTAHHOIO MaTepHaia, KpaTKui (MId MOIPOOHBINH)
MEPEUYCHb BOIMPOCOB, OTPAKAOIIUX CTPYKTYpPy H IMOCIEIOBATEIBHOCTh MaTepuaia.
[ToapoOHO cocTaBIeHHBIH IIJIaH BIIOJHE 3aMEHSIET KOHCITEKT.

KoHcmekT — 3TO CHCTEeMaTH3WMPOBAHHOE, JIOTUYHOE M3JIOKEHHUE Marepuala
HWCTOYHUKA. Pa3mnyaroTcs 4eThipe TUIIAa KOHCIIEKTOB.

Ili1aH-KOHCIEKT — 3TO Pa3BEpPHYTHIA ACTAIU3UPOBAHHBIN IUIAH, B KOTOPOM
JIOCTaTOYHO TMOJAPOOHBIE 3almUCU MTPUBOJATCS IO TEM IMYyHKTaM IUJIaHa, KOTOpbIE
HYXJAIOTCS B IOSICHCHUU.

TexkcTyadbHbII KOHCIEKT — OTO BOCIPOU3BEJACHUE HauOOJIee BaXKHBIX
MOJIOKEHUM U (PAKTOB UCTOUHHKA.
CB00OAHBINI KOHCHEKT — O3TO YEeTKO M KpaTko chOpMyJIUpPOBAHHbBIC

(M37I0’)KEHHBIE) OCHOBHBIC TIOJIOKEHUS B peE3ysibTaTe TIIIyOOKOTO OCMBICIUBAHMUS
Marepuranga. B HeM MOryT puCyTCTBOBATH BBIIMUCKHU, LIUTATHI, TE3UCHI; 4aCTh MaTepuaia
MO>KET OBITh MPEJCTaBICHA MIAHOM.

TemaTnyecknii KOHCHEKT — COCTaBJISIETCS HA OCHOBE W3YYEHHs psaa
MCTOYHUKOB M JaeT Oojee WIM MEHEE HCUYEPHBIBAIOIIMM OTBET MO KaKOW-TO CXeMe
(Bompocy).

B mpouecce n3ydyeHus mMarepuana MCTOYHUKA, COCTABICHUS KOHCIIEKTA HY>KHO
00s3aTeIbHO NPHUMEHATh Pa3JIMYHbIE BBIJIEICHUS, MOJ3aroJOBKH, CO3/aBas OJIOYHYIO
CTPYKTYpY KOHCIEKTa. MOXXHO Marepuan pa30MTh Ha KJacTepbl WM COCTAaBUTH
KOHLENTYaJIbHYI0 TaOJIMIy MO HEMY. DTO JeJlaeT KOHCIHEKT JIETKO BOCHPHUHHUMAEMbIM,
yAOOHBIM JIJIsl paOOTHI.

[TonroroBka K MpakTHUECKOMY 3aHSATHIO BKIIIOYAET 2 JTarna:

1#1 — opraHu3aIMOHHBIN;

2i1 - 3aKperieHne U yriayO0jaeHue TEOPETUIECKUX 3HAHUM.
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Ha nepBoM 3Tane oOydaromuiics MIaHUPYET CBOK CAMOCTOSITENBbHYIO PadoTy,
KOTOpasi BKJIFOYAET:

- YSICHEHUE 3aJJaHUsI HA CAMOCTOSITENIbHYIO padoTy;

- MOJ00p PEKOMEH/I0BAHHOM JIUTEPATYPHI;

- COCTaBJIEHUE IUIaHA padOThl, B KOTOPOM ONPEIEISIOTCS OCHOBHBIE ITYHKTBI
MPEACTOSIIEN TOATOTOBKH.

CocraBiieHue TIaHa AUCIHUILIMHUPYET U MOBBIIIAET OPraHU30BaHHOCTH B padoTe.

Bropoii 3Tan BKIJIIOYAaeT HENOCPEACTBEHHYIO IOATNOTOBKY OOydwaromerocs K
3aHsATU0. HaumHaTe HAJ0 ¢ M3y4YeHUs] pEKOMEHJOBAaHHOM luTeparypsl. Heobxomumo
MMOMHUTb, YTO HA JIEKIUU OOBIYHO PACCMATPUBAECTCS HE BECh MaTepuall, a TOJbKO €ro
yacTb. OcTajbHasi €ro 4acTbh BOCIIOJIHAETCS B IMPOLIECCE CaMOCTOSTENbHON paboThl. B
CBSI3U C HTUM paboTa ¢ PEKOMEHJOBAaHHOM JuTepatypoil obsi3arenbHa. Ocoboe
BHUMAaHUE IPU 3TOM HEOOXOJIHUMO OOpaTUTh Ha COJEpKaHUE OCHOBHBIX MOJIOKEHUU U
BBIBOJIOB, OOBSICHEHUE SBJICHUNU U (PAKTOB, YSCHEHHE NPAKTHUUECKOTO MPHUIOKEHUS
paccMaTpUBAEMBbIX TEOPETUUYECKUX BONPOCOB. B mporecce 310 paboThl 00y4daromuiics
JOJDKEH CTPEMHTBCS MOHSTh W 3alIOMHUTH OCHOBHBIE TOJIOKEHHUS pPaccMaTPUBAEMOTO
MaTepuaiia, MpPUMEPHI, MOACHSIOIME €ro, a TakXke pa3o0paTbCsi B WIUIFOCTPATHBHOM
MaTepuaie.

3akaH4YMBATh MOJTOTOBKY CIIEAYeT COCTaBICHHEM IUIaHa (KOHCIIEKTa) TI0
u3ydyaeMoMy marepuainy (Bompocy). DTO MO3BOJSET COCTaBUTh KOHIICHTPUPOBAHHOE,
CKaToe MPeICTaBICHUE M0 U3Y4aeMbIM BOIIPOCAM.

B mnpomecce moAroTOBKM K 3aHATHSAM PEKOMEHIYETCs B3aUMHOE OOCYXKIEHHE
MaTepuaia, BO BpeMs KOTOPOTO 3aKpEIUIAIOTCS 3HAHUS, a Takke Hpuodperaercs
MPaKTUKA B U3JI0’KEHUU U Pa3bsiCHEHUU MOJTYUYEHHBIX 3HaHUM, pa3BUBACTCS PEYUb.

[Tpu He0OXO0AUMOCTH cleAyeT 00palaThes 3a KOHCYJIbTalUel K MPEenoiaBaTelo.
Wns Ha KOHCYJIBTAIMIO, HEOOXOIUMO XOPOILIO MPOAYMATh BOIPOCHI, KOTOPBIE TPEOYIOT
pPa3bSICHEHUSI.

B Hauane 3aHsATHsA oOywaroumuecss MoJ PYKOBOJACTBOM IpemnojasaTens Ooiiee
INIyOOKO OCMBICIMBAIOT TEOPETUUYECKUE TOJIOKEHHUS [0 TEME 3aHSTHUSI, PACKPBIBAIOT U
OOBSCHSIIOT OCHOBHbIE siBJeHUA U (akThl. B mporecce TBopueckoro oOCYXKIEHUS U
JMCKYCCHUM BbIPAa0ATHIBAIOTCS YMEHUSI U HABBIKU UCIOJIB30BaTh MPUOOPETEHHbBIC 3HAHUS
JUTSL pEIIeHUS] TPAKTHYECKUX 3a]1ay.

[Ipu moAroToBKe K MPakTUUECKOMY 3aHITHIO HEOOXOAMMO MOMHHUTH, YTO JH00ast
TE€Ma [0 MaTEMaTUKE TECHO CBA3aHa C paHee U3ydyaeMbIMU TeMaMu. bosee Toro, MMeHHO
CUHTE3 IOJIyYCHHBIX pAaHEE 3HAHUU UM TEKyLIero marepuaja Mo Kypcy JAellaer
IIOATOTOBKY P€3yJbTATUBHON U BCECTOPOHHEN.

WN3yyenue BONPOCOB O4YEpPEAHOM TeMbl TpedyeT TIIIyOOKOro YCBOCHHS
TEOPETUUYECKUX OCHOB JIUCIUIUIMHBI, PACKPBITHUS CYITHOCTH OCHOBHBIX MAaTEMATHYECKHUX
MOHSATUM, MPOOJIEMHBIX ACTIEKTOB TEMBI U aHaIu3a (PaKTUYECKOTO MaTepuara.
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2.2.2. PexoMeHIaIMH MO MOATOTOBKeE K 3aHSATHAM B HHTEPAKTHBHOM
dbopme

[Ipy OATOTOBKE K 3aHSATHUIO B MHTEPAKTUBHOU (opMe OOydJarOIIHUIACs, TIPEKIE
BCETO, JIOJDKEH W3YYHTh T€ pasleibl Y4eOHHMKA, KOTOpPhIE ObUIM PEKOMEHIOBAHBI
npenogaBareneM. Kpome TOro, TpH  HEOOXOAUMOCTH, CIEAyeT TMPUMEHATH
MYJIBTUMEIUHHBIE CPEICTBA, CIIEUATLHOE 000pYIOBaHHE.

[IpoBeneHre WHTEPAKTUBHOTO 3aHATHS BKJIIOYACT CIACAYIOIIHAE TpaBUiIa
MOBEACHUS O0yYAIOIINXCS

- oOydarommuecs  JIOJDKHBI ~ CIOCOOCTBOBAaTh  THIATCIIBHOMY  aHAIHA3Y
pa3HOOOpa3HbIX IMpoOJieM, IMpU3HABas, 4YTO YBAXEHHUE K KAXKIOMY UEIOBEKYy U
TEPIUMOCTH — 3TO OCHOBHBIC IIEHHOCTH, KOTOPBIC JOJKHBI OBITH IOPOTH BCEM JTFOISM;

- CTHOCOOCTBOBAaTh M BOOJYIICBIISATH HA MOUCK MCTUHBI, HEXEIN YeM TPOCTOMY
YIPaKHEHUIO 10 aHAIOTHH,

- pacmpocTpaHSATh HAeal TEPIUMOCTH K TOYKAM 3PCHHS APYTHX JIFOJICH,
CIIOCOOCTBYSI TIOMCKY HWCTHHBI, NMPUHUMAs pPa3jiudusi, KOTOPHIE CYIIECTBYIOT MEXKIY
JIOJIBEMH,

~  COpPEBHOBaHWE W IKEJIaHWE TMOOCNUTh HE JOJDKHBI MpeodsiagaTh Hal
TOTOBHOCTBIO K IOHUMAHHUIO M UCCIIEAOBAHUIO 00CYX)TaeMBIX TIPOOIIEeM;

- Tpu OOCYXKICHUU CTOPOH BO3JIEPKATHCS OT JIMYHBIX HAMAaJIOK HAa CBOMX
OTIITOHEHTOB,

- CTHOPUTH B APYKECTBEHHOUW MaHEPE;

- OBITh YECTHBIMH M TOYHBIMH B TOJIHOM MEPE CBOMX ITO3HAHWH, TPEACTABIISAS
MONJCPKKH W HWHPOPMANUIO. OO0yYaronIuecss HHUKOTJa HE JOJDKHBI yMBIITUICHHO
HCKaXkaTh (DaKThl, MPUMEPHI WX MHCHHS,

- BHUMATEJNBHO CIYIIaTh CBOMX ONIMOHEHTOB W IOCTapaThCs CHENaTh BCE,
YTOOBI HE UCKAXKATh UX CJIOBA BO BpeMs 1e0aTOB;

~  S3BIK W JKECTHI, HCIOJb3yeMble OOYJArOMIMMUCS, JODKHBI OTpPakaTh WX
YBaXEHHUE K APYTHM.

2.2.3. PekoMeHIaIIMU 1O MOJATO0TOBKE K 3a4eTy HJIH IK3aMeHy

OTBETCTBEHHBIM JTaloOM y4eOHOro Tpollecca SBISETCS cjJada 3ayeTa.
beccnopHbiM  akTOpOM YCHEHUIHOTO 3aBEPIICHHS OYEPETHOrO CEeMecTpa SBIISIETCS
KpOIOTJINBAs, cUCTeMaThueckas pabora oOydaronierocsi B Te4eHUE Bcero cemecrpa. B
ATOM Cydae MOATrOTOBKA K UTOIOBOM aTTeCTalluu OYNET SIBIATHCS KOHIIEHTPUPOBAHHOM
CHUCTEMAaTHU3alUeH BCEX MOJYYEHHBIX 3HAHUM O TAaHHOW TUCLUIIUHE.

B Teuyenue Bcero cemectpa pPEKOMEHAYETCS paccMaTpuBaTh U TMOBTOPSTH
M3ydaeMble OTBEThI HA BOIPOCHI, a TAKXKE MCIOIB30BaTh B Mpollecce 00ydeHus: yueOHO-
METOJUYECKUI KOMIUIEKC, JPyrHe METOJMYECKHE Marepualbl, pa3paboTaHHbIE U
PEKOMEHI0BaHHbIE Kadeapoil oO0IuMX AUCHUUIUIMH MO MaTeMaTUKe. DTO TMO3BOJUT B
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npoiiecce U3ydeHus TeM chopMupoBath Ooliee MpaBUIIbHOE W O00OOIIEHHOE BUICHUE
00yyYaromumMcs CyIiecTBa TOro Ui HHOTO BOMPOCA 32 CUET:

a) YTOYHSIIOIIMX BOIPOCOB MPEIOAaBaTelIo;

0) TOArOTOBKM JOKJIaJa Ha OTHACIbHBIC TEMBbI, HauOoJiee 3aMHTEPECOBABIIUC
oOyuarolerocs,

B) CAMOCTOSTEILHOTO YTOYHCHHSI BOITPOCOB HA CMEXKHBIX TUCITUIUINHAX;

r) yrIyOJIEHHOTO M3y4YEHHS BOIIPOCOB TEMBI IO YUSOHBIM TTOCOOHSIM.,

Kpome Toro, Hanuuue nepeyHs BOIPOCOB B MEPHUO]| O0yUEHUS MO3BOJIUT BHIOPATH
U3 MPEJJIOKEHHBIX MpenojaaBaTesieM y4eOHUKOB Hanbojee ONTUMAIbHBIN AJIS KaXI0To
00yyJaroierocsi, ¢ TOYKM 3pEHUS €ro MHANBUYAILHOTO BOCTIPUATHSI MaTeprana, ypoBHS
CJIO’KHOCTHU Y CTUJIMCTUKU UBJIOKEHUS.

[Tocne w3y4yeHHs] COOTBETCTBYIOUIEM TEMATHKH PEKOMEHAYETCS IPOBEPUTH
Hamuyue U (POPMYIMPOBKU BOMpPOCA MO ATOM TEME B IMEpPEYHE BOIPOCOB K 3ayeTy, a
TAKKE€ MOMBITATHCSA U3JIOKUTH OTBET HA 3TOT BONPOC. ECIM BO3HUKAIOT CI0KHOCTU MPHU
pPacKpbITUM MaTepuaia, CIeayeT BHOBb OOpaTUThCA K JIEKIIMOHHOMY MaTepuaiy,
MarepuajiaM MPAKTUYECKUX 3aHSITUM, YTOUHUTh TEPMUHOJIOTUUECKUN ammapar TEMbI, a
TAKX€ MPOKOHCYJIBTUPOBATHCS C MPETOAABATEIEM.

Jlnst cuctemMaTu3alld 3HAHUM M TMOHUMAaHUS JIOTMKU HU3Y4YEHHUsI TpeAMeTa B
npoiiecce OO0yYeHUs] PEKOMEHIYETCsl MOJIb30BaThCSl MPOTPAMMON COOTBETCTBYIOIIETO
Kypca, BKJIIOYArolle B ceOsi pa3fesbl, TeMbl W BOIPOCHI, OMPEACISIONINE CTaHAApT
3HAHUM MO KaXJIOM TEME.

[Ipy moAroToBKE K 3K3aMEHY B NEPUOJ CECCUU KOHCTPYKTHUBHBIM SIBIISECTCS
KOJUIEKTUBHOE OOCYXJICHUE BBIHOCUMBIX HAa SK3aME€H BOMNPOCOB C COKYPCHUKAMH, YTO
MO3BOJISET MOBBICUTH CTENEHb CUCTEMATU3aIlUU U YTIyOJICHUS 3HAHUH.

[lenecooOpa3HbIM SBJISIETCS. PEIICHHE TECTOB [0 M3y4aeMOMY MpEeaMETY,
MpeaaracMbiX IMPENOJIABaTeIeM Ha CEMUHAPCKUX 3aHATUAX, a TaKXke MIHPOKO
MPEACTaBICHHBIX B CIEIUATbHBIX U3IaHUSAX. DTO MO3BOJIUT BBIABUTH KaK oOlIMe, TaK U
OoJiee y3Kue BOIMPOCHI MPEMETA, KOTOPbIE TPEOYIOT COOTBETCTBYIOIIETO YTOYHEHHUS.

Ilepen xoHCynbpTamMen MHO NOPEAMETY CIEAYET COCTABUTH CIMCOK BOIIPOCOB,
TpeOYIOIIUX JAOMOTHUTEILHOIO pa3bsiCHEHUS MpenogaBareneM. Tounbie (GOpMYyIHPOBKU
U OTpeJIeTICHNUs, & TaK K€ CIOCOObI ICHCTBUS HYKHO MOBTOPATH MEpe] IK3aMEHOM UJIU
3a4€TOM KaXKIblil JE€Hb.



