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Y4yeOHO-METOANYECKUH  KOMIUJIEKC AUCHMILTUHBI «MareMaTuka» YTBEpXKIeH
Ha 3aceaHuu Kadeapsl OOUTNX AUCIUILINH,

[Iporokoit ot 24 Hos10pst 2021 1. Ne 4.

§ /
3aBenyromui kadeapoi ﬁ, B.A. CemuneroBa

(n&{num.) (MHULMAIBI, haMuIns)

Pazpaboruuk: %
el // f %(21/ QRTLLEpE

IMperoaaBaTEIb

(3aHMMaeMas 10J1KHOCTD) (noAnuce) (MHULMANDB, (aMHIHs)



1.IIPAKTUYECKUE N NMHTEPAKTUBHBIE 3AHATHUS 11O
JUCHUILIJIMHE
I11.02 «MateMaTuka

(MHIEKC, HAUMEHOBAaHNE AUCIUILTUHBI)
1.1. TlnaHbl NPAKTHYECKUX 3aHSITHI MO TUCUMILIUHE «MaTeMaTHKa

Paznien 1. Benenue.
Tema 1.1 Pa3zBuTHe noHATHS 0 YncJIe — 6 4aCOB.

JleficTBUsS ¢ OOBIKHOBEHHBIMH JIpOOsMH. JIeHCTBUS C JNECATUYHBIMH JIPOOSIMH.
JIEWCTBHSL C TOJIOKUTEIBHBIMA M OTPULATENBHBIMH 4YHUCIaMH. [lOpsSIoK AEHCTBUU.
CnocoObl  panMOHAIbHBIX BBIYUCICHUN: PACKPBITHE CKOOOK U Ppa3jOKEeHUE Ha
MHOXUTeNU. CpaBHEHHUE YHUCIIOBBIX BhIpaxkeHUM. HaxoxaeHue omuboK B BHIYUCICHUSIX:
CIOCOOBI MMPOBEPKHU.

Benuuunasl ToyHble W npuOMMKeHHbIE. M3MepeHune BenuuuH. BbeluucieHue
BEJIMYUH TOYHBIX W TpUOMMKeHHBIX. [lpaBuia OKpyryieHuss BeIW4YMH. BeluncieHue
MOTPEIIHOCTU: aOCOMOTHOM M OTHOcUTeNbHOM. [Ipukuaka pesyiapTaTa Kak croco0
MIPOBEPKH MPABUIBHOCTH BBIYUCIICHUM.

CpaBHEHHE YMCIIOBBIX BhIpaXeHHM ¢ HyJieM. CpaBHEHHE APOOE, COMOCTaBIISAS UX
C eIUHUIEH, C TMOJOBHHOW, ¢ ueTBepThlo. CpaBHEHHE ApoOel ¢ OAMHAKOBHIMU
sHameHaTenssMu.  CpaBHeHue JpoOeld ¢ pa3HbIMH 3HaMeHarelsiMu. CpaBHEHUE
JECATUYHBIX Apobeit. CpaBHEHUE APOOHBIX BHIPAKEHUN TPUKUIKON pe3yIbTaTa.

1. Bonpocsr:

1) Kakue npobu HazpiBatoTcsi 0ObikHOBeHHbIMU? Kak oHu 3amuceiBaroTcs? M3
KaKHX 3JIEMEHTOB COCTOAT?

2) Yro noka3bIBaeT 3HamMeHaTeNb 1poOr? YTOo MOKa3bIBAET YUCIUTEID?

3) ANTOPUTM CJIOKEHUS U BEIUMTAHUSI OOBIKHOBEHHBIX APOOEH.

4) ANTOpUTM YMHOKEHUS U JEJIEeHHS] OOBIKHOBEHHBIX ApOOEi.

5) [opsinok nercTBUiA, POIb CKOOOK.

6) PacripenenurenbHblil 3aKOH U €r0 MPUMEHEHUE TPU BBIYUCICHUSX.

7) Kakum peiictBueM mnpoBepsieTcsi cioxkeHue? Bbpruutanue? YwmHoxeHUe?
Jlenenune? PackpeiTie cko6ok? PasnoskeHne Ha MHOXKUTEITN?

8) Kakue npodu Ha3BIBAIOTCS IECITUIHBIMU ?

9) Kak 3anuchiBarOTCS A€CSITHYHbBIE APOOH?

10) Aroputm CloKeHUsI U BBIYUTAHUS AECATUUHBIX APOOEH.

11) Anroput™ yMHOKEHHS IECSITUYHBIX IpoOei

12) Anroputm fiefneHust AECITUUHbBIX IpoOei

13) CrocoObI ipeBpariieHrs 0OBIKHOBEHHBIX JPOOCH B IECATUUHBIE 1 HA0OOPOT

14) Kak BBINONHSETCS CIIOKEHUE OTPHUIATENbHBIX YMCET M YUCEI C Pa3HbIMU
3HaKamu?
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15) Kak BbINOTHSAETCS YMHOXXEHUE U JIETICHUE OTPULIATEIbHBIX YHCEN?
16) Kak BbINOIHSIETCS YMHOXKEHHE U JIEJICHUE YHUCEIT C PA3HBIMU 3HaKaMu?
2. Pemenue TpeHUPOBOYHBIX YIPAKHEHUN
3. Buktopuna «Haiinu ommoxy»
4. Urpa «Kto GpicTpee»
TeMbI 10KJIAI0B M HAYYHBIX COOOIICHHUIA:
1. HenpepsiBHBIE ApOOH.
2.  OpurvHanbHbIE CIOCOOBI PEIICHUS KBAIpaTHBIX YPABHEHUM

2. Bonipochl:

1) BepHo 51, 4TO y 4ejoBeKa Ha PyKe 5 MajbIeB?

2) BepHo 1w, yto pacctostHue ot Boponexa 10 Mocksbl 540km?

3) Kakoe paccrosinuie ot Boponexa 10 MockBbl Ha camoM jiene?

4) YeM OTIMYAIOTCS 3TH BEIUYUHBI?

5) I'ne yvaiiie BCTpe4aroTCs TOYHBIE BETUYUHBI?

6) Uro nenatp, €CIM TOYHO BBIYMCIUTH HE MPEACTABISETCS BOZMOKHBIM?
7) AATOpPUTM OKpYTJIEHUS PUOIHKEHHBIX BEJIMYUH

8) UTo Takoe MOrpeHOCTh BEIUUCICHUSA?

9) Kakast morpentHocTb Ha3bIBaeTCs aOCOIIOTHOMN M KaK OHA BBIYHUCIIACTCS?
10) Kakast morpemHocTh Ha3bIBAETCSI OTHOCUTEIBHON U KaK OHA BHIYUCIISCTCS?
11) Yo Takoe npukuaka pe3yiaprara’?

12) Kak npoBepuTh NMpaBUILHOCTh BBIYUCIECHUN MPUKUAKON pe3yabTara?
2. Pemienne TpeHUPOBOYHBIX YIPAKHEHUHN

3. [IpoBepka paHee penieHHBIX 3a/IaHU IPUKUJIKON Pe3yibTaTa

TeMbl T0OKJIaA0B U HAYYHBIX COOOIICHMIA:
1. IlpumeHeHue CIOXKHBIX MPOLIEHTOB B 0AHKOBCKUX pacyeTax

3. Bonpochwr:

1) Kak cpaBHHTH C HyJIeM BBIPQXKEHHUE, COJIEpIKAIEe TOJBKO JCHUCTBHUS MEPBON
cTyneHu?

2) Kak cpaBHHTH ApOOHW, CONOCTABJISAS WX C COUHHICH, C TOJIOBUHOH, C
YETBEPTHIO?

3) Kaxk cpaBHUTH IpoOH ¢ OMMHAKOBBEIMHU 3HAMEHATEISAMU?
4) Kak cpaBHUTH qpOo0OHU C pa3HbIMU 3HAMEHATEIISIMU?
5) Kak cpaBHUTH necsTuaHbie Apoou?

Pazpgen 2. Kophu, crenenu, Jorapudmel.

Tema 2.1. Kopuu u crenenu — 10 yacos.
[ToHsiTE KOPHS N-OM CTENEHU, CBOMCTBA PAAUKAJIOB, IIPABUJIA CPABHEHUS KOPHEU.
BrinonHenvue nmpukuiaku 3HaueHus KopHs. [IpeoOpa3oBaHus YMCIOBBIX M OYKBEHHBIX
BBIPAXKCHUM, COJEPKAIIUX pPaAUKaJbl: BBIHECEHHE MHOXKMUTENSA MU3-TI0J KOpHSA N-0H
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CTEIIEHN, BHECEHUE MHOXKUTENA 101 KOPEHb N-OM  CTENEHH, OCBOOOXJEHHUE  OT
UPpaIOHATBHOCTH B 3HAMEHATeIEe ApoOu.

BelmmonHenre pacyeToB mo (opmysiaM, COAEpKallMM pPaguKaiibl, OCYIIECTBISA
HEOOXOUMBIE TOJCTAaHOBKM U mpeoOpa3zoBanus. OmpeneneHue pPaBHOCHIBHOCTH
BBIDQKEHUU C paJAvKalaMH. PemeHrne UppalMOHAIBHBIX YPaBHEHUH BO3BEICHHEM B
KBaJpaT WIA BBEJICHUEM HOBOI NIEPEMEHHOM

[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHUH, COIEPXKAIIMX CTEICHHU,
IIPUMEHSA CBOMCTBA. PemeHne mnokaszaTenbHbIX ypaBHEHUN. [IpuMeHeHMe KOpHEH u
CTEIIEHEW NPU BBIYMCICHUU CPEIHUX 3HAYEHUH, JEJICHUE OTpPE3Ka B «30JI0TOM
ceyeHun». PellleHne npukiagHbIX 3a/1a4 Ha CIIOKHBIE MPOLICHTHI.

1. Bonpocsr:

1) OmnpenencHue KOpHS N-Oi CTEIICHH.

2) CpoiicTBa KOpHS N-0i CTETICHMU.

3) Kak BHeCTH MOJIOKUTEILHBIA MHOXHTEb 10T KOPEHb YETHON CTENCHU?

4)  Kak BHECTH OTPHUIIATEIBHBIN MHOKHUTEIb 0] KOPSHb YSTHOM CTCTICHU?

5) Kak BHECTH MHOXHTEb I10JI KOPEHb HEUETHOHN CTETICHN?

6) Kak BeIHECTH MHOXHUTEIH U3-TI0]] KOPHS N-0if CTeTIeHn?

7) Kak oCBOOOAMTHCS OT HPPAIMOHAIBHOCTH, €CIIM B 3HAMEHATENe JIpoou
COJIEPKUTCS] KOPEHb N-O1 CTENEHU

8) Kak 0ocBOOOAMTHCS OT HPPAIMOHAIBHOCTH, €CIIM B 3HAMEHATENe JIpoOu
COAEPKUTCSI CyMMAa WIM Pa3HOCTh KOPHEHN N-OU CTENECHU

9) Ilopsimok neWcTBHI MpU BBIYUCICHUM 3HAYCHUS pPaJHMKaia, COACPKaIIEro
IIPOU3BEACHUS

10) IMopsimox AeHCTBHII MpW BHIYUCICHUM 3HAYCHUS PaJHMKalla, COJEPKaIlero
CYMMBI

11) Kakue ypaBHEeHUS! Ha3bIBAIOTCS UPPALMOHATbHBIMU?

12) Tlouemy TOSIBISIFOTCSI IOCTOPOHHUE KOPHHU TPU PEHICHUH HWPPaLMOHATBHBIX
ypaBHEHUI?

13) B uemM cOCTOMT OCHOBHOH CIOCOO peIIeHUs] UPPANMOHAIBHBIX YpaBHEHHMA
BO3BEJICHUEM B KBAJIpat?

14) B dem cocTouT crnoco0 perieHre UpparMoHAIbHBIX YPaBHEHUW BBEICHHUEM
HOBOW MEPEMEHHOM?

15)Kakue ypaBHEHHUS Ha3bIBAIOTCS MMOKA3aTEIIbHBIMU?

16) B yeM COCTOMT OCHOBHOM CITOCOO pEIICHHUS MPOCTEHINNX IMOKA3aTeIbHBIX

ypaBHEHUI?

17) SIBnsieTcst 7 poOBEpKa KOPHEH 00513aTeIbHBIM TAIIOM PEIICHHS YPaBHEHHU#?

18) Uto Takoe «30J0TOE CeUeHUE»?

19) KakoBa (opMyIia BEIYUCIICHUS «CIIOXKHBIX TPOIICHTOBY?

20)

TeMbI 10KJIAI0B M HAYYHBIX COOOIICHUIA:

1. WccnenoBanue nokasaTelbHbIX YPAaBHEHUH C TapaMETPOM.



Tema 2.2. Jlorapugm. Jlorapudm uncia. [IpeodbpazoBanue ajredpandecKux
BbIpa:kenuii — 10 yacos.
[IpeoOpazoBaHue airedpanyecKux BBIPAXKEHUI ¢ TPUMEHEHUEM (DOPMYJI, CBSI3aHHBIX
co cBoiicTBamH cTeneHed u yorapudmoB. OO0macTb JOMYCTUMBIX 3HAYCHHM
Jorapu(pMHUUEcKoro BelpaxkeHus. Pemenue norapugmMuueckux ypaBHEHHI.

1. Bonipocwi:

1) Yro Takoe gorapudm yucia?

2) KakoBa 001acTh JOMyCTHUMBIX 3HAYCHHUI JToraprudma’?

3) IlepeuncnuTh CBOMCTBA JOrapu(pMOB, CBA3aB UX CO CBOMCTBAMU CTCIICHEH.

4) B deM cocrouT Ccnoco® pemeHus MPOCTEHINX JIOTapu(HMUICCKUX
ypaBHEHUI?

5) Kakwue norapupmMudeckne ypaBHEHUS HE HYXKIAIOTCS B TIPOBEpKE?

6) Kakyro omeparuio Ha3bIBaIOT JIOTapU(MUPOBAHUEM ?

7) Kakue norapupmudeckre ypaBHEHHUS PEIIAOTCS JIOTapuMUPOBAHIEM?

8) Kaxkyto omepariuro Ha3bIBaIOT MOTCHIIUPOBAHHEM?

9) Kakwue norapupmMudeckne ypaBHEHHUS PEIIAIOTCS TOTSHIIMPOBAHUEM ?

10)Kakue gnorapugmuueckue ypaBHEHHMs pEIIAIOTCS BBEJECHUEM  HOBOMU
MEPEMEHHOM?

2. Pabota B MajbIx Tpymnmnax: pa3ouTh MPeaIoKeHHbIC YPaBHEHUS Ha TPYIIIIHI O
crioco0aM pelieHus, MpeACTaBUTh HHHOPMAITUIO B BUJI€ KOHIIENTYaIbHOM TaOIUIIbI.
3amuTUTh CBOU BHIOOP.

3. Penienue TpeHUPOBOYHBIX YIPAKHEHUH.

Paznien 3. [Ipsmble ¥ IIOCKOCTU B MPOCTPAHCTBE

Tema 3.1. [lapassiesabHOCTH B mpocTpaHcTBe — ) yacos

Tema 3.2: [lepnieHAMKYJISIPHOCTH B MPOCTPAHCTBE — 8 YacoB.

[Ipu3Haky B3aUMHOTO pACHOJIOKEHUS MOPSAMBIX. YTOJd MEXKAY MPSIMBIMHU.
B3auMHOe pacronoxeHue TpsAMBIX U IUIOCKOCTEW. [leprneHaukynsap ¥ HakKJIOHHAas K
TIOCKOCTHU. YTOJ MEXAY NPSAMOU U INIOCKOCThIO. T€opeMbl 0 B3aUMHOM PACHOJIOKEHUN
NpAMOM M IUIOCKOCTH. Teopema o Tpex mnepneHAaukyisipax. [Ipu3Haku u cBoKcTBa
MApAJUICIbHBIX W NEPHNEHIMKYJSPHBIX IUIOCKOCTEW. PaccrosHme OT TOYKH 110
IJIOCKOCTH, OT MPAMOM N0 IUIOCKOCTH, PACCTOSHUE MEXAY IUIOCKOCTAMHU, MEXIY
CKPENIMBAIOIIUMHUCS MPSIMBIMU, MEXTY TPOU3BOJIBHBIMU (PUTYpaMu B TIPOCTPAHCTRBE.

1. Bonpocsi:

1) Kakwuie mpsiMbIe B TPOCTPAHCTBE HA3BIBAIOTCS MIEPECEKAIOIIMMUCS?
[TapamnensabiMu? CKpEeNIMBaOIIUMUCS?

2) Kak onpeensieTcst yroyi Mexay IpsMbIMHU B TIPOCTPAHCTBE?

3) Kakast npsiMasi B IpOCTPAHCTBE Ha3bIBACTCS JICHKAIICH B TUIOCKOCTH?
napajieabHou miockoctu? Ilepecekaroniei miocKoCTh?

4) Tlpu3HaK napauieIbHOCTH TPSIMOU U TUIOCKOCTH
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5) Ipu3HaK NPHUHAUICIKHOCTH MPSAMOM TIJIOCKOCTH

6) ITpu3Hak nepecedeHHsI MPSIMOU U TUIOCKOCTH

7). TeopeMa o Tpex neprneHIuKyaspax

8) Ipu3Hak mapauIeIbHOCTH TUIOCKOCTEH

9) CroiicTBa mapaIeNbHBIX IOCKOCTEH

10) INpu3Hak nepreHIuKyYJIIPHOCTH IJIOCKOCTEH

11) Kak ompeneisiroTcss pacCTOSHHUS OT TOYKH JO IUIOCKOCTU? OT mpsiMOHM 70
mockoctu? Mexay MI0oCKOCTAMHU? Mexay CKpeluBarOIIMMUCS TpsAMbIMUA? Mexny
IPOU3BOJIbHBIMU (DUTYpaMH B MPOCTPAHCTBE?

2. CocTaBUTh JICHOTAHTHBIN rpad Mo Teme.

3. Pelienne TpeHUPOBOYHBIX 3a]1a4.

Hoxnan:

1. «IlapamnenbHOE MPOESKTUPOBAHUEY .

Tema 3.3: 'eomeTprueckue npeodpa3oBaHusi B MPOCTPaHCTBe — 4 Yaca.

['eomeTpuyeckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MapajlIeIbHBIM NEpPEeHoc,
CUMMETPHUSl OTHOCUTENIBHO IUIOCKOCTU. [lmomanbe  OpTOroHaidbHOM — MPOEKIUU.
N300paxkeHre NpoCTpaHCTBEHHBIX ¢uryp. IlapamnenbHoe NpPOEKTHPOBAHUE M €r0
cBolicTBa. Teopema o niowaou opmo20HAIbHOU NPOEKYUU MHO20Y20bHuKa. B3auMHoe
pacnojoXeHue MPOCTPAaHCTBEHHBIX (PUTyYp.

1. Bonpocsi:

1). Kakumu ObIBarOT reoMeTpruiecKre mpeoOpa3oBaHus MPOCTpaHCTBA?

2). Kakas mpoekuusi Ha3bIBa€TCsl OPTOrOHAIBHOM?

3). UeMy paBHa IJIOIAb OPTOrOHAILHON MPOCKIIUU?

4). UTo mpouCXOaUT C yriaMu Mpu U300pa’KeHUH MPOCTPAHCTBEHHBIX (DUTYp Ha
mockoctu? UTo mpoucxoauT ¢ paBHbIMU oTpe3kaMu? Kak n3o0pakaroTcsi BUIUMBIE U
HEBHJIUMbIC JTUHUU?

2. TpeHMpOBOYHBIC 3a/JaHUS MO W300pAKEHHUIO MPOCTPAHCTBEHHBIX (uUryp Ha
MJIOCKOCTH.

Pazpgen 4: KomOGuHaTopuka
Tema 4.1: J1eMeHTbI KOMOMHATOPUKM — 6 YaCOB.

Uctopust pa3BuTus KOMOMHATOPUKH, TEOPUHM BEPOSITHOCTEH M CTATUCTUKU M HUX
poJib B pa3MuYHBIX cdepax  dYeIOBEUYECKOW JKU3HeAesTeNbHOCTU. [IpaBmiia
KOMOWHATOpUKHU. PereHne KOMOWHATOPHBIX 3ajad. Pa3sMmemieHus, codeTaHus U
nepectaHoBkd. bunoMm HeroToHa u tpeyronpuuk [lackans. [Ipuknanssie 3agayu.

1. Bonpocsi:

1). Uto Takoe pazMenieHus u3 N 351eMeHToB 1o M? dopmyra pa3MeleHU.

2). Uto Ttakoe nepectaHOBKU? Dopmyia MepecTaHOBOK.

3). Uro Takoe coueTaHus u3 N 35eMeHToB 1o M? dopmysna coueTaHu.

4). Yro takoe bunom HptoTOHA U r/1€ OH IpUMeEHsieTCs?

5). Uro takoe «Tpeyronbuuk [Tackans»?
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2. «Buxps 3amau». Pemenue KoMOMHAaTOPHBIX 3a/1a4. Pemenne
MPUKJIAAHBIX 33]a4.

Paznen 5: KoopiMHATBI B BEKTOPBI
Tema 5.1: [IpsimoyrosibHasi cucTeMa KOOpAUHAT — 6 Jaca.

Bekroper. [lewictBuss ¢ BekTtopamu. JlekaproBa cuCTéMa KOOpPJIWHAT B
NPOCTpaHCTBE. YpPaBHEHHE OKPYXKHOCTH, cdepbl, TIOCKOCTU. PaccTosiHue MexTy
TOYKAMM.

1. Bonpochbi:

1). YUto Takoe BeKTOp?

2). Uto siBAsieTCS CYMMOM BEKTOPOB?

3). Uto siBasieTcss NpOU3BEAEHUEM BEKTOPA HA YUCIIO?

4). Kakas cucrema KOOpAMHAT B MPOCTPAHCTBE HA3BIBAETCS AEKAPTOBOW?

5). Kak n300paxarorcsi TOUKU B IEKAPTOBOM CHCTEME KOOpAUHAT?

6). YpaBHEHUE OKPYKHOCTH, CPEPhI, INIOCKOCTHU.

7). @opmynia sl BBIYUCIECHUS PACCTOSHUS MEXKIY IByMsI TOUKAMH.

2. CocTaBuTh Kiactep 1o teme «Bektopy.

3. BeimosiHeHHE 3a1aHU HA IEUCTBUS C BEKTOPAMHU

Tema 5.2: BekTopbl — 6 yacos.

JelicTBusi ¢ BEKTOpamu, 3aJlaHHbIMH KoopJuHaTamu. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB. BekTOpHOE ypaBHEHHE NPAMON U IIOCKOCTH. Vcrosib30BaHME BEKTOPOB
IIPU J0KA3aTeNIbCTBE TEOPEM CTEPEOMETPUHU.

1. Bonpocsi:

1). Kak BBIUUCIUTH KOOPJUHATHI BEKTOPA?

2). Kak cl1oXuTh BEKTOPBI, 3aIaHHbIE KOOpAUHATAMU ?

3). Uto Takoe cKaJsipHOE TPOU3BEICHUE BEKTOPOB?

4). Kak BBIYMCIIUTH CKAJISIPHOE IPOU3BEAECHUE BEKTOPOB?

5). BekTopHO€e ypaBHEHHE MPSAMOM, IIIOCKOCTH.

6). IIpumepsl JOKa3aTeIbCTBA TEOPEM U PELICHUE CTEPEOMETPUUECKUX 3a/1a4 C

ITIOMOLIBIO BEKTOPOB.
2. JonomHuTk KIactep mo teme «BekTtop», 1o0aBuB « [[elicTBUS ¢ BEKTOpaMm».
Pemenne crepeoMeTpUYeCKUX 3a4ad M JIOKA3aTelIbCTBO TEOPEM C IOMOILIBIO
BEKTOPOBIO

Pazgen 6: OCHOBBI TPUTOHOMETPHUHU
Tema 6.1: OcHoBHBbIe MOHSITUSA. OCHOBHBbIE TPUTOHOMETPHUYECKHE TOKIeCTBA — 4
yaca.
Pannannelil MeTox N3MEpPEHHUs YTII0B BPALIEHUS U CBA3b C IpayCHOM Mepoi. OCHOBHBIE
TPUTOHOMETPUUYECKHUE TOXKJIECTBA.
1. Bonipocsi:
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1). B kakux eMHHUIIAX U3MEPSIIOTCA  YIJIbI?
2). Uemy paBeH | rpagyc?
3). Uemy paBen | paguan?
4). CBsA3b MEXy TPALyCcCOM U paiiaHOM?
5). OCHOBHO€E TPUTOHOMETPUUECKOE TOKAECTBO.
6). CnencTBusi U3 OCHOBHOTO TPUTOHOMETPUYECKOTO TOXKIECTBA.
2. BpruncneHus 3Ha4eHUH TPUTOHOMETPUYECKUX (PYHKIMN Yepe3 OAHY U3 HUX.

Tema 6.2: [IpeoOpa3oBaHue NPOCTEHINMX TPUTOHOMETPHUYECKHUX BbIPAKEHUIA.
Tpuronomerpnyeckue ypaBHeHUsI M1 HEPaBeHCTBA — 4 4acoB.

DopMyIIbl CIOKEHHUS, YIBOCHUS, MPEe0Opa30BaHUE CyMMbl TPUTOHOMETPUUYECKUX
¢ynkumii B mpousBeneHue. lIpeoOpazoBaHue MNpPOU3BENEHUS TPUTOHOMETPUUECKUX
¢ynkumii B cymmy. Ilpocreiiliine TpUroHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

1. Bonpocsi:

1). @opmynbl g npeodpa3oBaHUs MPOCTEUIIMX  TPUTOHOMETPHUUECKUX
BBIPAKEHUM.

2). @opmynbl JUisl pelIeHUs] MPOCTEUIIMX TPUTOHOMETPUYECKUX YpPaBHEHUU WU
HEPABEHCTB.

3). Urto Takoe apkcuHyc? ApKKOCHUHYC? ApKTaHTeHC?

JlokJtaapl:

1. «BBeneHnue HOBOI MEPEMEHHOM TIPU PEIICHUU KBAIPATHBIX YPABHEHUI,

2. «Pemenne TpUroHOMETPUYECKUX YPABHEHHM, MPUBOAUMBIX K KBAJPATHBIMY,

3. «Pemenue oTHOPOIHBIX TPUTOHOMETPUUECKUX YPABHEHHIN .

Paznen 7: ®yHkiuu, ux rpaguku ¥ CBOUCTBA
Tema 7.1: ®ynkuun. CpoiicrBa pynkumii. O0patnbie pyHkuum — 4 yaca;
Oyukiuu. O0acTh omnpenereHus: 1 MHOXECTBO 3HayeHuM; rpaduxk (yHKUWH,
nocTpoeHue TpagukoB (QGyHKIMM, 3aJaHHBIX pa3IMyHbIMU criocobamu. CBoHcCTBa
(¢yHKIIMM. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, MEPUOUYHOCTD.
[TpomMexxyTku Bo3pacTaHusi U yYObIBaHUS, HAaMOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUSI, TOUKU
skcTpemyma.  ['paduueckas ~ wHTepnperanusa.  [Ipumepbl  GyHKIIMOHATBHBIX
3aBUCUMOCTEH B peajbHBIX MpoIeccax W SBICHUAX. ApuMETHUYECKHE Omepalud Ha
byakuusivu. CrioskHast yHkius (koMrosunus). [lonamue o HenpepvlHOCMU QYHKYUU.
Oo6parnbie Gyukiuu. Obaacms onpedeieHus u 001acms 3HAYeHUll 0OpaAmHoOU PYHKYUU.
I'pagux obpamnou ¢ynkyuu. Ilpumepbl 3aBUCUMOCTEH MEXIy IEPEMEHHBIMH B
peaNbHBIX MPOIIECCaX U3 CMEXHBIX auciuiinH. Onpenenenue Gyukiuii. [loctpoenue u
yreHue rpaduxoB PyHkumii. HccnemoBanue ¢yHknuu. CBoiCcTBa  JIMHEHHOM,
KBaJApaTUYHOM, KyCOUYHO-TMHEHHOMN U IPOOHO-TMHEMHON (DYHKIIHIA.
1. Bonpocsr:
1). Kakas 3aBucuMocTb Ha3biBaeTCs GyHKIIUEH?
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2). Uro takoe obmacte onpeneneauss ¢yHkun? OOnacTb 3HaUYE€HUN (PYHKIUH?
Kax onpenenuts ux mo rpaduky?

3). Uto Takoe MOHOTOHHOCTH (DYHKIIMU U KaK OMPEICIIUTh €€ 1Mo rpaduKy?

4). Uto Takoe «IpOMEXKYTKHA 3HAKOMOCTOSHCTBA» (PYHKIIMU M KaK OMPEACIUTh UX
1o rpaduxy?

5). Uro Takoe HyIM GYHKIMU U KaK ONMPEIEIUTh UX 10 rpaduKky?

6). Kakas ¢pyHKIMS Ha3bIBaeTCs JIMHEWHOMN U UTO SIBIIsiETCS €€ rpaduxom?

7). Kakas ¢pyHKIMS Ha3bIBaeTCs KBaIpaTUYHON U YTO SIBIIAETCA €€ rpapurom?

8). Kakas ¢ynkuus HazpiBaeTcs yeTHON? HeueTHOM?

9). Kakas ¢bynkuums HazpiBaeTcst nepuoauyeckoi? [pumepnt

10).Kakas ¢pynkims Ha3piBaeTcsl KycouHo-muHernHon? [Ipumepsl. ['paduxk.

11). Kakas ¢ynkuus HazbiBaeTcsi ApoOHO-muHenHon? [Ipumepsl. ['paduxk.

2. CocTaBUTh KOHIENTYaJbHYIO Ta0IHIly 110 TeMe «CBoMCTBA (QYyHKIUI».

3. [TocTpoenne rpadukoB HyHKIHA U UCCIACAOBAHHE HX.

Tema 7.2: CTeneHnHble, NOKa3aTeJbHbIe, JJorapupmudeckue u
TPUTOHOMeTpU4YeckHne PyHKuMu — 4 yaca.

HenpepsiBHble 1 iepuoanyeckre GyHkuuu. CBoiicTBa U rpad)Ki CUHYCa, KOCHHYCA,
TaHreHca u KotaHrenca. OOparnbie ¢yHkmuun u ux rpaduxu. OOpaTHbIC
TpuroHoMmerpuueckue pynkuuu. IlpeodpazoBanus rpapuka pyHkuuu. 'apmonnyeckue
koneOanus. Ilpuxnagnele 3amaun. [lokaszarenbHble, JorapupMuUyYecKue ypaBHEHUS.
TpuroHoMmeTpuyecKkre ypaBHEHUS U HEPABEHCMEA.

1. Bonpochbi:

1). I'paduk u cBoO¥icTBa CHHYCA.

2). I'paduk u cBOMCTBa KOCHHYCA.

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

4). I'paduk u cBoOMCcTBa 0OPATHBIX TPUTOHOMETPUUECKUX (DYHKITHIA.

5). Kakue ypaBHeHUs1 Ha3bIBAIOTCS MTOKAa3aTEIbLHBIMU?

6). CriocoObl pelieHrs MoKa3aTeabHbIX YPABHEHHM .,

7). Kakue ypaBHeHHs Ha3bIBAIOTCS JTOTapu(PMUIECKUMU?

8). CriocoOblI pereHus 10rapu(pMUYECKUX YPaBHEHHM .

9). ®opmyIibl AJ1sl pELICHUS] TPOCTEUIIINX TPUTOHOMETPUUECKUX YPABHEHHUI.

2. Tloctpoenue rpaduxoB Ttpuronomerpuueckux Qynkmuii. [IpeobpazoBanus
rpaduKoB.

3. CocrtaButh knactep «Bumabsl GyHKIUR.

4. TpeHupoBOYHBIE PadOTHI MO PEHICHUIO TMOKA3aTeIbHBIX, JOrapupMHUUECKUX,
TPUTOHOMETPUYECKUX YPABHEHU.

5. Hoknansl: «Iloka3arenbHble ypaBHEHUS C MapaMeTpammuy, «Jlorapudpmudeckue
YpaBHEHUS C TapaMeTPaMm.

Pasnen 8: MHOTOrpaHHUKH U KPYTJIbIE Tela
Tema 8.1: MHOrorpaHHuKHu — 8 4acos.
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MHOT'OTPaHHMKOB. [1imomans noBEpXHOCTH.
1. Bonpocsr:
Kakoit MHOrorpaHHUK Ha3bIBaeTCs NpU3Moi? Buel mpusm.

1)
2)
3)
4)
5)
6)
7)

UTo sIBAsIeTCS CEUCHUSIMU TPU3M?
UeMy paBHa IJI011a]1b TOBEPXHOCTH MPU3MBbI?
[Tmomaas 60KOBOM MOBEPXHOCTH?

Ceuenus,

Kaxkoii MHOTrOTpaHHHMK Ha3bIBACTCS MUPAMUI0N? Buibl mupaMui.

Yto ABISE€TCS CCUCHUSIMU HI/IpaMH,ZI?

pa3BepTKH

Yemy paBHa MiowW@aAb MOBEpXHOCTH mnupamuabl? Ilnomans OGokoBoOM

MTOBEPXHOCTH?
Pemlenne 3amay Ha BBIYMCIEHUE DJEMEHTOB MHOTOIDAHHUKOB M IUIOMIANEH

moBepxHOCTH. [TocTpoeHne ceueHnii MHOTOTPaHHHUKOB.
JMoxnan:

1. «IIpaBuiibHBIE U TOJYNPABUIbHBIE MHOTOIPAHHUKWNY .

Tema 8.2: Tesia u noBepxHocTH BpamieHust — 4 gaca.

[MnmrHap W KOHyC. YcedeHHbIM KoHyc. (OcCHOBaHUE,
HOBEPXHOCTh, 00pa3ytomias, pa3Beprka. OceBble CEUEHUS U CEUCHUs, apalyieIbHbIE
ocHoBanuto. Ilap u cdepa, ux ceuenus. KacarenpHas miockocts kK cepe. Buabl
CUMMETpHUH B ipocTpaHcTBe. CHMMETpHS TEJ BPAILEHHUsS] © MHOIOTPaHHUKOB.

1. Bonpocher:

1) Kakoe Teno Ha3bIBACTCS UITAHAPOM?

2) Kakue sieMeHTbl UMEeT [IUIHH/P?

3) Uro sBasSCTCS pa3BepTKOM HMUIUHApA?

4)  Yto ABIAETCS CCUCHUSAMH IMIIHHIpPA?

5) Kakoe Ten0 Ha3bIBaeTCS KOHYCOM?

6) Kakue aieMeHTBI UMEET KOHYC?

7) Uro sBAsETCS pa3BepTKOM KOHYyca?

8) Uro sBIsSETCS CCUCHUSMU KOHYyCa?

9) Kakoe Te0 Ha3pIBAETCS MapoM?

10) Kaxkwue aneMeHTBI UMeeT 1iap?

11) Yro siBisieTcst pa3BepTKOM 1rapa?

12) Yro siBsieTcs CeUCHUSIMH T1apa?

13) Yro takoe chepa?

14) Kakas mI0ocKoCTh Ha3bIBACTCS KacaTeIbHOM K cdepe?
15) Kakwue Tesa IBASIOTCS TEJIaMU BPAICHHS?

2. CocTaBUTh KOHIIENTYJIbHYIO TaOJIMITY 110 TEME.

3. Pemenue 3a7la4 Ha BBIYHUCJICHUEC 3JICMCHTOB TCJI BpalllCHUA.

Tema 8.3: U3mepenusi B reomeTpuu — 6 4acos.

BBICOTA,

OOKOBas
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O6bem u ero usMepenue. VHTerpanpHas dbopmymna oObeMa.
®opmynbsl 00bemMa KyOa, MPSIMOYTOJBHOTO MapajliesienuIeaa, MpU3Mbl, HUIHHIPA.
®opmynsl 00beMa mUpaMuAbl U KoHyca. DOopMyJibl IIIOMAAN TOBEPXHOCTEH IMIMHIpPA
u KoHyca. @opmynsl obbema mapa u twiomaau chepol. [lomobue Ten. OTHOIMIEHUS
IoNIaiel MOBEPXHOCTEN M 00bEMOB MOJOOHBIX TEJI.

1. Bonpochbi:

1) Yemy paBeH 00beM Ky0Oa, IPSIMOYTOJIBHOTO MapauieeuIe/a, IPU3MBbl,
HAJIAHAPA?

2) OOBACHUTH 3HAYCHHS BXOIAIIUX B (OopMyIibl OYKB

3) Uemy paBeH 00beM MUpPaMHIBI U KOHYCA?

4) OOBSACHUTH 3HAYCHHS BXOAAIIUX B POPMYJIbI OYKB

5) UYemy paBHa IUIOMIAb ITOBEPXHOCTH IWJIMHJIpA U KOHYyca?

6) OOBSICHUTH 3HAUCHHSI BXOAIINX B (OpMYITBI OYKB

7) UYemy paBeH 00beM mapa’?

8) Uemy paBHa IUIOIIAIL TIOBEPXHOCTH CephI?

9) UYemy paBHO OTHOIIEHHE TUIOMIAJICH MOBEPXHOCTH MOJOOHBIX TEN?

10) Yemy paBHO OTHOIIICHUE 0OHEMOB ITOT00OHBIX TEI?

1. CoctaBuTh AeHOTaHTHBIN rpad mo Teme «O0BeM»

2. Pemienue 3a7a4 Ha BeIYMCIIEHHE OOBEMOB U IUIOIA/IeH TOBEPXHOCTH
IUWJIMHApA, KOHYCa, apa

Hoxnan:

1. «KoHunueckue cedeHUs U UX MPUMEHEHHUE B TEXHUKE

Paznen 9: Hayana MaTeMaTHYECKOT0 aHAJIM3a
Tema 9.1: IocsieqoBaTeILHOCTH — 8 YacoB.

UucnoBasg IIOCIEIOBATEIBHOCTh, CIIOCOOBI €€ 3aJaHus, BBLIYMCIICHHUS 4YJICHOB
nocienoBatenbHocTu. llpenen mocnenoBaTenbHOCTH. beckoHeyHo — yObIBaromas
reoMeTpuYecKasi IpOrpeccus.

1. Bomnpocsr:

2) Yro Takoe YKCcIoBas MOCIEI0BATEILHOCTE?

3) Kakue nocne0BaTeIbHOCTH Ha3bIBAIOTCS apU(METHICCKUMU MPOTPECCHIMHE?

4) Kakwe mociieJ0BaTeaIbHOCTH Ha3bIBAIOTCS T€OMETPUICCKUMU IIPOTPECCHSIMK?

5) Kakas reoMeTprudeckas MpOrpeccHs Ha3bIBaeTCs OECKOHEUHO yObIBArOIIAs?

2. BeimonHeHWe  TPEHUPOBOYHBIX  3aJlaHWM 10  BBIYMCICHUIO  TIpejeria
MOCJIEAOBATEIILHOCTH.

Tema 9.2: IIpousBoanas — 8 yacos.

[Ipon3BoaHAs: MEXaHUYECKUH U TIE€OMETPUYECKUH CMBICI [POU3BOJHOM.
VYpaBHeHue kacatenbHoOi B obmiem Buue. IIpaBuiia u hopmynsl guddepeHurpoBanus,
Tabnuia MpoU3BOAHBIX 3eMeHTapHbIX GyHKuM. UccnenoBanre GyHKIMYU ¢ TOMOIIbIO
npousBoaHol. HaxoxxieHue HanOoblIero, HAMMEHBILETO 3HAYEHUSI U SKCTPEMAJIbHbBIX
3HaYeHUHN (QYHKIUU.



13

1. Bonpocsr:

1) Omnpenenenre NPOU3BOAHOMN, €€ MEXaHHUCCKHIA U TEOMETPUICCKUN CMBICIT

2) 3anucath ypaBHEHUE KacaTeIbHON U 00BACHUTH 3HAUCHHUE BXOIAIINX B
Hero OyKB.

3) Kak HaiiTl TOYKH IKCTPEMYMOB U IKCTPEMYMBI HEKOTOPOH (PyHKIINN?

4) T'me MOXeT JOCTUTAThCS HAaOOJIbIlIee U HAMMCHBIIICE 3HAYCHUST (PYHKITUH?

5) Kak HaiiTi HanOoJIbIIIee 1 HAUMCHBIIICE 3HAUCHUS (PYHKIIUH Ha OTpe3Ke?

6) Anroput™ uccienoBaHus (GYHKIUU JUIs IIOCTPOSHHS TpaduKa.

2. Meron uHCETp IpU U3YYEHUHU JIEKLMU 1O TeMe: BpluncieHue mpocTterimmx
IIPOU3BOIHBIX

Tema 9.3: IlepBooOpa3nas u unrerpaJj. Ilpumenenue uaTerpasa — 8 gacos.

WNurerpan u mnepooOpa3zHas. Teopema HproTona-JlelOnuna. Ilpumenenue
MHTETpasIa K BBIYUCICHUIO GU3NIECKUX BETUYHH U TUIOIIA ICH.

1. Bonpocsr:

1) Yro Ha3bIBaeTCs MEPBOOOPA3HON (HyHKITHH?

2) Kak cBsi3aHbl mepBooOpa3Has ¥ HHTETpam?

3) Teopema Hrtotona-JleliOHwMIIA.

4) Kakas ¢urypa Ha3pIBaeTCs KPHBOJIMHEHHOW Tparenueii?

5) Kak BBIYHCIHTH IUIONIA b KPUBOJIMHEHHON Tpanenuu?

2. BpinonHeHWe TPEHUPOBOUHON pabOThl MO BBIYUCICHUIO UHTETPAIIOB U MX
NpUMEHEHUE.

Paznen 10: DieMeHThI TEOpUH BEPOSITHOCTEN U MATEMATHYECKON CTaTUCTUKHU
Tema 10.1: JnemeHTHI TeOPUH BepOSITHOCTEl — 8 1acos.

CoObITHE, BEPOATHOCTH COOBITHS, CIOXKEHUE W YMHOXKEHUE BEPOATHOCTEH.
llonsimue o nezasucumocmu cobvimuii. /[uckpemuas cayyauHas 6eiuyuHa, 3aKoH ee
pacnpedenenus. Yucnogvie xapaxmepucmuku OUCKPEMHOU CHYYAUHOU BElUYUHBL.
llonsimue o 3akone Oonvwux yucen. Kiaccuyeckoe ONpeleeHUE BEPOSTHOCTH.
CaoiicTBa BeposATHOCTEN. Bpruncnenue BepostHocTer. [Ipuknannsie 3agaum.

1. Bonpocsr:

1) Kakwue ObIBaroT cOOBITHS?

2) Kak BeIYHCIsIeTCS BEPOATHOCTD CIYYAHOTO COOBITHS?

3) Uemy paBHa BEpOSTHOCTb JOCTOBEPHOTO COOBITHS?

4) Yemy paBHa BEpOSITHOCTH HEBO3MOXHOI'O COOBITHS?

5) IMocnenoBaTenbHOCTh KAaKHX CIyYaWHBIX COOBITHH CYHMTACTCS CYMMOM
coObITHI?

6) IlocaemoBaTeIbHOCTh KAKMX CIyYalHBIX COOBITHI CUMTACTCS MPOU3BEIACHUEM
COOBITHIA?

7) Kak BBIYHCIUTH BEPOSATHOCTh OTPUIIAHHS CITY4aliHOTO COOBITHS?

2. Pelienue npukiIaaHbIX 3a/1a4 Ha BBIYUCICHUE BEPOSITHOCTEH.

Hoxman:
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1. «Cxema NOBTOPHBIX UCIIBITAHUI bepnynnmy.

Tema 10.2: JneMeHTHI MATEMATHYECKOH CTATUCTHUKH — 6 4acoB.

[IpencraBnenne JaHHBIX (TaONMIBI, JOUAarpaMMbl, Tpaduku), 2ceHepanrvHas
COBOKYNHOCHb, 8bl00PKA, cpeonee apugdmemuieckoe, meouana. Ilonamue o 3a0auax
Mamemamuyeckou cmamucmuku. Pewenue npaxmuueckux 3aoay c npumeHeHuem
6eposIMHOCMHbIX ~ Memo0og. llpencTaBneHUe UWCIOBBIX JAHHBIX, pELICHUE
NPUKIIAHBIX 3a7a4.

1. Bonipocwi:

1) Kak MOXXHO MpEACTaBUTh YIOPSIOUCHHYIO HH(OPMALIUIO?

2) IlpuBeaute mpUMeEpHI PEACTABICHHUS HHPOPMAIMH B BHJIE TAOIHIIBI.

3) IpuBenute npuMepsl NpeACTABICHUS HHPOPMAIIUY B BUJIC THATPAMMBI.

4) TlpuBenute MpuUMepsI NPEACTABICHUS HHPOPMAIIUY B BUJIC TpaduKa.

2. Pemienve npuKIagHBIX 33a4.

Pasnen 11: YpaBHeHUS U HEPABEHCTBA
Tema 11.1: YpaBHeHus U cUCTeMbl ypaBHeHUi — 8 acoB

PanmonansHele, uppalMoOHaNbHBIE, IOKA3aTEIbHBIE W TPUTOHOMETPUYECKHUE
YPaBHEHUS U CUCTEMBI. PaBHOCHIBHOCTh ypaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHBIE
IpUEMbl UX pelieHHs (pa3lioKeHHEe Ha MHOXKUTEIHM, BBEJICHUE HOBBIX HEU3BECTHBIX,
MOJICTaHOBKA, rpaduueckuil meron). Kopuu ypaBHeHHI. PaBHOCHIIBHOCTh ypaBHEHUH.
[IpeoOpazoBanusi ypaBHeHuW. OCHOBHBIE TPUEMBI pEIICHUS YypaBHEHuil. Pemienue
CHUCTEM YPaBHEHUU.

1. Bonpochbi:

1) UYro Ha3bIBaeTCs ypaBHEHHEM?

2) Uro Ha3bIBacTCS KOPHEM YPaBHCHHS?

3) Uto 3HAYWT PEUINTh ypaBHEHHE?

4) Kakwue ypaBHEHHS Ha3bIBAIOTCS PABHOCHILHBIMU?

5) Kakue npeoOpa3oBaHusi ypaBHEHUH TOMYCTHUMBI?

6) Kakue npeoOpa3oBaHusi ypaBHEHUH BEIYT K MOTEPE KOPHEH?

7) Kakue mnpeoOpa3oBaHUs ypaBHEHHH BEAyT K TOSBICHHIO MOCTOPOHHUX

8) Kak pemuth ypaBHeHHS rpad@uIecKuM criocooom?

9) Kak pemuTh ypaBHEHUE Pa3JIOKCHUEM HA MHOKUTEIH?

10) Kak pemmth ypaBHCHHE BBEACHUEM HOBOM MEpeMEHHOM?
11) Kak pemnmurth CUCTEMY ypaBHEHHH CIIOCOOOM MOICTAaHOBKH?
12) Kak pemnmrth CUCTEMY YpaBHEHHH CIIOCOOOM CIOKCHHMS?
13) Kak pemmuth cucTeMy ypaBHEHHH rpaduueckuM criocooom?
2. Pelienue ypaBHEHUH pa3IMuHbIMU CIIOCOOaMU.

Tema 11.2: HepaBeHncTBa — 6 4acos.
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PanmonansHbie, uppanMoHaNbHBIC, ITOKA3aTEIbHBIC WU MPUCOHOMEMPUUeCcKue
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PEIICHUSI.

1. Bonpocsr:

1) B dem 3akimrouaeTcs METOJI PEIICHHs pallMOHAIBHBIX HepaBeHCTB? Kak npoOn
B HEPABEHCTBE 3aMEHUTH MTPOU3BEACHUEM ?

2) Kak npousBeieHre B HEPABEHCTBE 3aMEHUTh COBOKYITHOCTBIO CHCTEM?

3) Kak pemaroTcsi MppalMoHaNbHBIE HEPABEHCTBA BHAA x >a, ecim a > 07?
Jx>a,ecrma<0? Yx<a,ecma>0? Jx <a, ecma < 0?

4) Kak permrarorcs MpOCTEHINME MOKa3aTeIbHbIC HEPABEHCTBA, CCIIM OCHOBAaHHE
CTETICHH OOJIBIIIE SMHHIIBI? MCHBIIIE SIUHUIIBI?

5) C yeMm CBsI3aHO 3TO OTJIMYHE B PEIICHUN?

2. Pemienue HepaBeHCTB. BoisBiieHrEe 00IIMX IIaroB U 0COOEHHOCTEN peleHus
HEPaBEHCTB KaXKJI0TO BUJIa METOJIOM «TOHKHX U TOJICTBIX BOIIPOCOB.

Tema 11.3: Ucnonb3oBanue cBOMCTB U rpad)ukoB GyHKIUH NMPU pelieHuH
HepaBeHCTB — 6 JacoB.

Meron unTepBanoB. M3o00pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA
pElIeHNI ypaBHEHUMH M HEPABEHCTB C JBYMsI [EPEMEHHBIMU M UX CHCTEM.
Hcnonbs3oBaHre CBOMCTB U rpauKOB (DYHKIMIA JIJIs1 pelICHNs YPABHEHUN U HEPABEHCTB

1.Bonpocsr:

1) Ha kakoMm cBoicTBe (YHKIMII OCHOBAaH METOJl WHTEPBAJOB JJISl PEIICHHS
HEpPaBEHCTB?

2) Kak ¢ nomomisio rpaduka GyHkiuu HaiiTh pemrenue ypasHenus f(X) = o? f(x)
=a?

3) Kak ¢ momorpto rpaduka GyHKIMK HAWTH perienne HepaBeHcrsa f(X) > 0?

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

4) Kak ¢ momonipio rpaduika GyHKIMU HaWTH perieHue HepaBercTsa f(X) > g(x)?
f(X) < g(x)?

5) Kak npu pemieHMH ypaBHEHH W HEPABEHCTB HCIIOJIB3YETCS MOHOTOHHOCTH
byukun?

2. Pemienue ypaBHEHUI U HEPABEHCTB C MCIOJIb30BAHUEM CBOMCTB M TpadUKOB
byHKUMH, UcTIoNb3ys npueM «Iloacka3ku A MBIIUICHUSD .

Tema 11.4: Ipukaaaublie 3a1a4u — 6 4acos

[IpumeHeHne MaTeMaTUYECKUX METOJIOB JIJIsl PEILICHUSI COJIePKATENbHbBIX 3a/1a4 U3
pa3IMYHBIX 00JacTell HAYKW M MpakThKu. VHTepnperanus pe3yapTaTa, Y4eT peabHbIX
OrpaHUYCHUM.

1. Bonpocsi:

1) B dem cocToST OCHOBHBIC MAaTEMATHUECKUE METOIbI JJIsl PEIICHUS PeaTbHbBIX
’KU3HEHHEBIX 3a1a4?

2) C nmoMOIIbI0 4Yero peajbHas JKW3HEHHAs 3ajadya [EepeBOJUTCS Ha
MaTeMaTUYECKHI S3bIK?



1.

16
3) Uro 3HAYUT y4ecTh B 3a/1a4e peanbHble orpannyeHus? [Ipumepsl
2. Pemenmne peanbHBIX 3a7ad W3 Pa3IMYHBIX OOJacTell HAyKd U TPAKTHKU B
TE€XHOJIOTMH KPUTUYECKOTO MBIIIUICHHUS .
Jloxman;
«HccrenoBanue HEPaBEHCTB € TAPAMETPOMY.

1.2. UHTepaKkTUBHBbIC 3AHATHUSA M0 YUeOHOM nucuuiinue «MaremaTuka: ajareopa u
HAYAJIA MATEMATHYECKOT0 AHAJIN3A: FeOMeTPHUsD)

WNuTepaktuBHOe 0O0Oy4YeHHME — OTO cHelHalibHas QopMa OpraHU3ALMH
MO3HABATENbHON  AesTenbHOCTH. OHa MOApa3syMeBaeT BIOJIHE KOHKPETHBIE WU
IPOTHO3UPYEMBbIE 1IEJIH:

e co3gaHue KOMQOPTHBIX YCIOBH OOy4YeHHs, MPU KOTOPBIX OOydaromuecs
YYBCTBYET CBOIO YCIIEIIHOCTh, CBOIO MHTEIJIEKTYAIbHYIO COCTOSITEIbHOCTD;

® CO3JaHME YCJIOBHH IJsl MPOJYKTUBHOCTH Ipoliecca 00yUYeHus;

e coznaTth 0a3y Ay pabOThl O PEHICHUIO MPOOJIEM IMOCIE TOro, Kak o0yueHue
3aKOHYHTCS.

Jpyrumu cioBaMu, MHTEPAKTUBHOE 00YUYEHHE — 3TO, MPEKIE BCETO, JUATIOTOBOE
oOydeHue, B X0JIe¢ KOTOPOro OCYIIECTBIISIETCS B3aUMOJICUCTBHE MEXKITY 00y4YarOIUMCs U
MIPENoIaBaTesieM, MEeX Ay CAMUMH 00yYarOIUMHUCS.

[{enssM uHTEpaKTUBHBIX POPM 0O0YUEHHUSI COOTBETCTBYIOT CIEAYIOIINE 3aJaUH

e MpoOyXJaeHue y 00yJaroluxcsi MHTEpeca;

e »hdekTHBHOE YCBOCHNE YICOHOT0 MaTepuraa;

® CaMOCTOATEIbHBIH MOMUCK OOy4allMMHCS IyTeM M BapUAHTOB pEIICHUs
MOCTaBJICHHOW Yy4eOHOM 3amauu (BbIOOP OJHOTO W3 MPEVIOKEHHBIX BAPUAHTOB WIIU
Hax0JIeHUE COOCTBEHHOI'0 BapruaHTa U 00OCHOBaHUE PEIICHUS);

® YCTaHOBJIEHUE BO3JICUCTBUA MEXIy OOydaromuMmucs, oOydeHue padoTaTh B
KOMaH/I€, IPOSBIIATh TEPIUMOCTh K JHO00M TOUKE 3pEHUsl, yBaXaTh MPAaBO KAXKIOTO Ha
cBOOO/1Y CIIOBA, YBaXKaTh €0 IOCTOMHCTBA;

e (hopMupoBaHHE Y 00yUYAIOIIUXCS MHCHHS M OTHOILICHHMS;

e (QopmupoBaHuE )KU3HEHHBIX U MPO(HECCUOHAIBHBIX HABBIKOB,

® BBIXOJ Ha YPOBEHb OCO3HAHHON KOMIIETEHTHOCTH O0y4aroIIerocs.

[Ipy wHCMONB30BaHUM WHTEPAKTUBHBIX (OpPM posib TMpenojaBaTesis pPe3Ko
MEHSETCS, epecTaéT ObITh LEHTPATBLHOM, OH JIUIIb PETYIUPYET MPOLECC U 3aHUMAETCS
ero oOmieil opraHuzanuel, TOTOBUT 3apaHee HEOOXOIMMBIC 3aJaHus U (POPMyIHpYyeT
BONPOCHI WA TeMbI JUJIsl 00CYXJIEHUSI B Ipymnmnax, 1aéT KOHCYJIbTALUU, KOHTPOJIUPYET
BpeMs U TOPSAOK BBINOJIHEHHUS HAMEUEHHOTO IUIaHA. YYacTHUKM OOpaliaroTcs K
COLIMAJIbHOMY OTBITY — COOCTBEHHOMY M JPYTHX JIOJEH, IMpU 3TOM UM MPUXOAUTCA
BCTyNaTh B KOMMYHHUKALMIO JIPYT C APYI'OM, COBMECTHO PEIIATh MOCTABJIECHHBIE 3a/1a4H,
npeoaoeBaTh KOH(JIMKTBI, HAXOAWUTh OOIIME TOYKM CONPUKOCHOBEHUS, WATH Ha
KOMITIPOMHUCCHBI.

Jlnst pelieHrsi BOCIUTATENbHBIX U y4eOHBIX 3a7a4 MpernojaBaTeieM MOTYT ObITh
MCIIOJIb30BaHbI CIAEAYIOIINE HHTEPAKTUBHBIE (DOPMBI:
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MeTton pa3OMBKHM Ha KJIacTEpPbl
Mosrosoy mrypm
[Tonckasku AJi MBILUICHUS
Metoa uHcepT (IOMETKH Ha TOJISX )
PaGota B rpymmax
«ToHKHE U TOJICTBIE BOITPOCHD»
TexHosorus pa3BUTHsL KPUTHUECKOTO MBIIITICHUS
JleHOTaHTHBIN Tpad
KonuenryanbHnas Tabauna
«Buxps 3agau»

B naHHBIX METOOMYECKUX PEKOMEHJALMUAX MPEIIOKEHBI K PACCMOTPEHHUIO JIUIIb
HEKOTOpble HMHTEpaKkTUBHbIE (opmbl 00yueHus. IlpenonaBarens Kadenpbl MOMKET
NPUMEHSTh HE TOJBKO 3TH HMHTEPAKTHUBHBbIE (OPMBI, a TAKXKe pa3padoTaTh HOBHIE B
3aBHCHMOCTH OT IIeM 3aHiATHi, T.6. AaKTUBHO Yy4YacTBOBaTh B  IPOIECCEe
COBEpIIICHCTBOBAHUS, MOJIEPHHU3AINH YI€OHOTO MpoIliecca.

Crnenyet oOpaTUTh BHUMaHHE Ha TO, YTO B XOJi€ TIOJTOTOBKHU 3aHSTHS Ha OCHOBE
WHTEPAKTUBHBIX (POpM OOy4deHHS Tepes MpenogaBaTeeM CTOMT BOMPOC HE TOJIBKO B
BbIOOpe HamOosaee >PQPeKTHBHOM M moAXoAsmerl QopMbl OOydeHHs IS U3YUECHHS
KOHKPETHOH TEMBI, a OTKPBIBAETCS BO3MOXHOCTH COYETaThb HECKOJIBKO METOJOB
oOyueHusi s pelieHus NnpoOJieMbl, YTO, HECOMHEHHO, CIOCOOCTBYET JIydllemMy
ocMbICiieHHI0  oOywarommxcs. IlpencraBnsercs  menecooOpa3HbIM — pacCMOTPETh
HEO0OXOMMOCTb UCIOJIb30BAaHUS Pa3HbIX HHTEPAKTUBHBIX (POPM O0O0YUEHHUS ISl pEeLICHHUS
MMOCTaBJICHHOM 3aJa4H.

IpuHUUNBI pA60THI HA HHTEPAKTHBHOM 3aHATHH:

o 3aHITHE — HE JICKIUs, a o0mras padoTa.

o BCE YYaCTHHKH PaBHBI HE3aBHUCHUMO OT BO3pacTa, COLMAIBHOTO CTaTyca,
OMbITa, MECTa PAOOTHI.

o KOKIbI y4acTHUK HMMEET MpaBO Ha COOCTBEHHOE MHEHHE MO JHO0OMY
BOIIPOCY.

o HET MecTa MPSMON KPUTHKE JIMYHOCTH (TOJBEPTHYTHCS KPUTHKE MOXKET
TOJBKO UES).

o BCE CKa3aHHOE Ha 3aHATHH — HE PYKOBOJICTBO K JACHCTBHIO, a HHPOpMAIIHS

K Pa3MBIIIUICHHIO.

AJITOPUTM NPOBeEIEHUS MHTEPAKTUBHOIO 3aHSATHSI:
1. IloaroToBKA 3aHATHSA

[IpenonaBarens MPOW3BOAUT MOAOOP MaTEepPUAIOB, BOMPOCOB,  MOAOOP
KOHKPETHOHN (DOPMBI HHTEPAKTHUBHOTO 3aHATHS, KOTOPask MOXKET ObITh Y PEKTUBHON IS
paboThI C TAaHHOM TEMOU B TAHHOU TPyTIIIE.

IIpu pa3pabdoTke MHTEPAKTHBHOIO 3aHATHS PEKOMEHAyeM 00paTUTh 0codoe
BHUMAaHHUeE HA CJIeyIoI[He MOMEHTHI:

1) Y4acTHUKY 3aHSTHS, BBIOOP TEMBI:
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L4 BO3pacT Y4aCTHHKOB, HNX HHTCPCCHI, 6ynyma;1 CIICOUAaJIbHOCTD.

. BpPEMEHHbIE PaMKH MIPOBEICHUS 3aHATHUSI.

J IPOBOJWINCH JIM 3aHATHUS 10 3TOM TeMe B JaHHOW Tpymme oOydaronuxcs
paHee.

o 3aWHTEPECOBAHHOCTH IPYIIIBI B JAHHOM 3aHSATHH.

2) IlepeueHb HEOOXOAUMBIX YCIIOBHH:

o JIOJKHA OBITh YETKO OTpeEiesieHa IIeIb 3aHATHUS.

J MIOJITOTOBJICHBI Pa3aTOYHbIe MaTEPHAIBL.

J 00ecreyeHo TEXHHYECKOe 000pyI0BaHNE.

o 0003HAYEHbI YYACTHUKH.

o OTpe/IeNICHbl OCHOBHBIE BOMIPOCHI, UX MOCIIEOBATEILHOCTb.

o 110,100paHbl IPAKTUUECKUE TPUMEPHI U3 JKU3HU.

3) Uto NOKHO OBITH MPH MOJATOTOBKE KaXKIOTO 3aHSATHS:

YTOYHEHHE MPOOIeM, KOTOPBIC MPEICTOUT PEIIUTh.

0003HaYECHNE TIEPCIIEKTUBBI PEATH3aIUH MTOTYICHHBIX 3HAHUA.

onpeaeneHre MPakTUIeCKoro 0Joka (4eM rpymnma OyeT 3aHUMaThCSl Ha 3aHITHH).

4) Pa3iaTouHblc MaTEePHAIIBI:

. IporpaMMa 3aHsATHS.

J pa3gaTrouHble MaTepUallbl JOJDKHBI OBITH aJalTHPOBAHBI K OOydaromiencs
ayJIUTOpPHUH.

J MaTepHal JI0JDKeH OBbITh CTPYKTYPUPOBaH.

o UCTIONb30BaHue TpapuKOB, HIUTFOCTPAIIUi, CXEM, CHMBOJIOB.

2. BerynuieHue:

CooO11ieHre TeMBbI U LIeTTN 3aHSTHSL.

— YYaCTHUKHM 3HAKOMSATCS C TMpeiaraéMol CHUTyalue, ¢ TpoOieMoid, Haj
pEIIeHNEM KOTOPOM UM MPEICTOUT paboTaTh, a TAKKE C IIEJIbI0, KOTOPYIO UM HYKHO
JNOCTHYb;

— mefaror HHPOPMUPYET YIACTHUKOB O PaMOYHBIX YCIOBUAX, MPaBHIax pabOTHI B
rpymnmne, JaeT YEeTKHE HMHCTPYKIMM O TOM, B KAKHUX MpeaesiaXx y4YaCTHUKH MOTYT
JICHICTBOBATh HAa 3aHSITHHU,

— MPY HEOOXOAMUMOCTH HYKHO TIPEACTABUTh YUaCTHUKOB (B CIydae, €CJIM 3aHSITHE
MEKTPYNIOBOE, MEKIUCITUTIIIMHAPHOE);

— NOOUTHCS OJHO3HAYHOTO CEMAHTHUYECKOrO0 MOHUMAaHUSI TEPMHUHOB, TOHSATUU U
T.. s 3TOro ¢ MOMOIIBI0 BOMPOCOB M OTBETOB CIEAYET YTOUHUTH IOHSITHUHWHBIN
amnmapar, pabodue omnpeaeraeHus uzydaeMod TeMbl. CHUCTeMaTHYeCKOe YTOYHEHHE
MOHATUMHOTO anmapara cpopMupyeT Yy OOYydYaroIIuXCs YCTAaHOBKY, TPHUBBIUKY
OTIEpUPOBATH TOJILKO XOPOIIIO MOHATHBIMU TEPMUHAMU, HE YIIOTPEOISATH MaJOTIOHATHBIE
CJIOBA, CHCTEMATUYECKU T0JIb30BATHCS CIPABOYHOM JIUTEPATYPOHU.

[TpumepHbIe TpaBuia pabOTHI B TPYIIIIE:

° OBITh AKTUBHBIM.

b YBa)XaTb MHCHUC YYACTHHUKOB.
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OBITh 10OPOKETATETHHBIM.
OBITh MyHKTYaJIbHBIM, OTBETCTBEHHBIM.
HE repeOrBaTh.
OBITH OTKPBITHIM JJI1 B3aUMOICUCTBUSI.
OBITh 3AMHTEPECOBAHHBIM.
CTPEMHTCS HANTH UCTHHY.
MPUACPKUBATHCS PETrTIAMEHTA.
yBaXkaTh IpaBuiia padOThI B IpyNIIE.
3. OCHOBHAsl YaCTh:

OcoOeHHOCTH  OCHOBHOM  YacTH  ONPENENSIIOTCS  BBIOpaHHON  Qopmoii
WHTEPAKTUBHOTO 3aHATHUSA, U BKIIOYAET B ceOs:

3.1. BolsicHeHue nMo3uLKi yYaCTHUKOB;

3.2. CerMeHTanus ayIWTOPUM W OPraHM3alUs KOMMYHHUKALMH MEXAY
CEerMEHTaMHU. DTO O3HayaeT (POPMHUPOBAHHME LENEBBIX IPYHI MO OOLIHOCTU MO3ULIUN
Kaxxaou u3 rpyni. [IpousBoautcs 00bequHEHNE CXOAHBIX MHEHUIN Pa3HbIX YYaCTHHUKOB
BOKPYI' HEKOTOPOM MO3UIMH, (OPMHUPOBAHUE €IUHBIX HANpaBICHUN pa3pabaThIBaeMbIX
BOIIPOCOB B paMKax TE€MbI 3aHATHUS U CO3/1a€TCs U3 ayJUTOPUU HAOOp Ipymi ¢ pa3HbIMU
MO3ULUAMM. 3aT€M — OpraHu3alys KOMMYHHUKAIMM MEXAY CErMEHTaMH. JTOT Ilar
SABJISIETCA 0COOCHHO (P(HEKTUBHBIM, €CJIM 3aHATUE MPOBOJUTCS C JOCTATOYHO OOJIBIION
ayJIMTOpPHEN: B 3TOM CJIy4yae CErMEHTHPOBAHUE IPEJCTaBIIET COOOHM HMHCTPYMEHT
MOBBIIIEHHUS] HHTEHCUBHOCTH U 3(P(PEKTUBHOCTH KOMMYHUKAIUH.

3.3.  VHTepakTMBHOE  NO3MIMOHUPOBAHWE  BKJIKOYACT  YETBIpE  JTala
MHTEPAKTUBHOIO MO3ULIMOHUPOBAHUS:

1) BbIsICHEHHE Habopa MO3ULIUNA ayAUTOPHH,

2) OCMBICIIEHHE OOIIIETO JIJIsl ATUX MO3UIIUN COIepKAHUS,

3) mepeoCMBICIEHUE 3TOIO COACPIKAHUS U HAIIOJIHEHHE €r0 HOBBIM CMBICIIOM,

4) popmupoBaHre HOBOr0 HabOpa MO3MUIMI Ha OCHOBAaHUU HOBOT'O CMbICTIa
4. BeiBoabl (pediexcust)

Pednexcuss HauMHaeTcs C KOHIIEHTpPAlMM YYaCTHUKOB Ha 53MOLMOHAIBHOM
acneKkTe, 4yBCTBAX, KOTOPBIE HCIBITBIBAIM YYAaCTHUKHM B Ipolecce 3aHiAThs. Btopoii
sTan pedIEKCHBHOTO aHalIM3a 3aHATUS — OICHOYHBINM (OTHOIIEHHWE YYAaCTHUKOB K
coJlepKaTeIbHOMY acCHEeKTy HCIIOJIb30BAaHHBIX METOAUK, aKTYaJbHOCTH BBIOpAHHOM
TeMbI U JIp.). Pedekcus 3akaHunBaeTcs OOIIMMHU BBIBOJIAMH, KOTOPBIE JeIaeT Meaaror.

[TpumepHbIii IepedeHb BOPOCOB J1JIsl TPOBEACHUS pedIECKCUH:

° YTO MPOU3BEJIO HAa BaC HaHOOJIbIIIeE BIICUaTICHUE?

° YTO BaM IOMOTaJ0 B IMPOIIECCE 3aHATHUS JJIS BBITTOJIHCHUS 3aJlaHMs, a 4TO
Memajo?

° €CTh JIU YTO-TM0O0, YTO yAUBHUIIO BaC B MPOIIECCE 3aHATHSA?

° YEeM Bbl PYKOBOJICTBOBAIMCH B MPOIIECCE MPUHSITHS PEIICHUS?

° YYHUTBIBAJIOCh JIM TIPH COBEPIICHUH COOCTBEHHBIX JCHCTBUH MHEHHE

YYaCTHUKOB I'PYIIIbI?
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o KaK Bbl OLICHMBA€TE CBOU JEWCTBUS U JICUCTBHS IPYIIIIbI?
o eciy Obl BBl UTPajK B ATy UIPY €lIe pa3, YTOObI BbI U3MEHUIM B MOJIEIH
CBOETO NOBEACHUSA?

Hwkxe npuBeIcHO KpaTKOE ONMUCAaHUE HEKOTOPHIX HHTEPAKTUBHBIX ()OPM pabOTHI C
00yJarOIIMMHUCH.

1.2.1. MeToa pa30MBKM Ha KJacTepbl.

[Ipocrenimme KiacTepbl MOKHO MOCTPOUTH JJIsl BOCIIPOU3BEACHUS paHEe
M3Y4YEeHHON HHpOopMaIu rpadguueckum crocodom. [umem kiroueBoe cioBo Ha
KJIACCHOM JOCKE MJIM Ha 00JbIIOM JiicTe Oymaru. HaunHaeM 3anuchIBaTh CJI0BaA WU
MPEIIOKEHMS], KOTOPBIE MPUXOAT HA YM B CBSI3H C JAHHOUM TEMOW WJIM CIIOBOM. 3aTeM
HAaYMHAEM YCTAHABIMBATh CBS3H MEX]y CIIOBAMU WJIM UAECSIMHU, KOTOPBIE 3aITUCAIH U
OHHU KaXyTcs HaM nojaxoisamumi. [locrapaiitech 3anucarh Kak MOXHO OOJIbIIE UACH U
MOCTPOUTDH KaK MOXHO OoJibIie cBsi3eil. [ Hayana MOKHO BBIOpATh TaKylo TEMY,
KOTOpast BceM 3HakoMa. Hanpumep, npu nzyuenuu temsl «lIpuszmay» nocie nepBoro
O3HAKOMJIEHUS ObLI COCTABIIEH TaKOM KilacTep:

J—

OCHOBAHHS

,m‘ BOKOBBIE \

'PAHU PEBPA

S

3 //"_\\\ /\\ ) //—\\
n-yroJjibHas ~ TIPU3IMA BbICOTA
Inpusma

" IOATE. > ” TIPAMAS

TMOBEPXHOCTH

/\ ITPU3MA

/ HAKJIOHHAS ™
ITPU3MA

[Tocne oOcyxneHUs U BBIACIECHUS Pa3/eiOB TEMbI: JIEMEHTHl NPU3MBI, BUIbI
npu3M, (GOpPMyJIbI MOBEPXHOCTH, - KiacTep mpuodpen OoJiee MOAPOOHBIA BUI. IDTO
oOyuaronuii kinactep. OH UrpaeT posib OMOPHOTO KOHCIEKTa. MOXHO COCTaBUTH €ro
npu paboTe ¢ TEKCTOM Y4YeOHMKa, a 3aT€M HCIOJIb30BaTh MPU PEIICHUH 3a4ad U
UTOTOBOM TNOBTOpeHMHU. KiacTepbl 4YacTo HMCHOJB3YIOTCS npu UCCIe008aHUU HOBOU
npobnemsi. Boinenstorcs AaHHbIe (HayalbHbIE) OOBEKThI, OOBEKTHI KOTOPBIE HYKHO
MOJIYYUTh (KOHEUYHbIE OOBEKTbI) U TPOMEKYTOUHBIE OOBEKTBI, KOTOPHIE YACTHYHO
VAOBIETBOPSIOT ~ HEOOXOJIMMBIM  ycioBHsIM.  OOydYaromMiicss  MbITAETCS  HAWTH
HEJIOCTAIONINE CBSI3U, OTMEYAsi KX 3HAKOM BOIMpPOCa.
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Pa3OuBka Ha KiacTtepsl — 3TO MeJaroruueckas cTpaTerusi, KOTopas MOMOTaeT
y4Yalumcsi CBOOOHO M OTKPBITO AyMaTh IO MOBOAY Kako-mubo Tembl. OHa TpedyeT
BBIICJICHUS] JIMIIb TE€X CTPYKTYp, KOTOpbIE MJAalOT BO3MOXKHOCTh CTUMYJIHPOBAThH
pPa3MBIIIJICHHE O CBS3SIX MEXKIY HUIesMU. JTO He JnHehHas (opma mbinuieHdsa. OHa
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TECHO CBsI3aHa C TeM, Kak padoraerT Haml Mo3r. CylecTBYeT HECKOJIBbKO OCHOBHBIX
MpaBuUJI IPU MPUMEHEHUH KJIACTEPOB:

1) 3amuceiBaiiTe BCe, YTO MPUXOIUT BaM Ha yM. He cyauTte o kauecTBe ITHX
MBICJIEN, TPOCTO 3aIUCHIBAUTE HX.

2) He oOpamaiite BHIMaHUs Ha opdorpaduro u aApyrue GakTopsl,
CHAEP>KUBAIOIINE TUCHEMO.

3) He nepecrapaiite mucaTh, MOKa He BRIMACT BpeMs. Eciu ugen Bapyr
NepecTaHyT NPUXOAUTH BaM Ha YM, TO MOPUCYITe Ha Oymare, IOKa y Bac HE MOSIBATCS
HOBBIE UJEH.

4) TlocrapaiiTech MOCTPOMTH KaK MOXKHO OoJibliie cBs3eii. He orpanuunBaiite
KOJIMYECTBO UJEH, UX TIOTOK U CBA3U MEK]Ly HUMH.

Korza BbI B iepBbIi pa3 BBOAUTE pa30UBKY Ha KJIaCTEPhI, BBLIOEPUTE TAKYIO TEMY,
KOoTOpas Oy/eT 3HaKoMa BCel rpynie.

1.2.2. Mo3roBoii mTypm

XO0poII0 U3BECTHBIN U IIUPOKO UCTIOIB3YEMBII METO petieHus npodaeMbl. OH
CTUMYJIUPYET YYACTHUKOB HCIIOJIH30BaTh CBOE BOOOPaXKEHUE U TBOPUECTBO, IOMOTAET
HalTH peleHus K J000H 3a1aHHON podieme.

[IpaBuiia /i1 POBEICHKS] MO3TOBOTO IITYpMa.
1) B mpoiiecce 001yMbIBaHMS HE TTO3BOJISIETCS AeIaTh HUKAKUX OlleHOK. Eciu BbI gaete
OIICHKY HJIeSM B IIpoliecce UX 00 TyMbIBaHUS, YYACTHUKU COCPEAOTAUNBAIOTCS HA
3allIUTe CBOMX MBICJICH U UIeH, a HE Ha 00 yMbIBAHUM HOBBIX U Jyuiux. OreHka
JOJIKHA OBITh MCKIIFOUEHA U3 MPABUIL.
2) Hano moomipsath Bcex Ha 00 fyMbIBaHUE OOJBIIIOTO KPyTra CaMbIX HEOKUIAHHBIX UJIEH.
W neucTBUTENBHO, €CIIM HA MO3TOBOM LITYPME HE BOBHUKAET HEOKUIAHHBIX UIEU, TO
CTAHOBHUTCS] OUEBUIHBIM, UTO OT/AEJIbHBIE YYACTHUKHU MTEPECMATPUBAIOT CBOU
coOcTBeHHBIC MBICIIH. OHU JIOJITO PA3MBIIUISIOT 10 TOTO, KaK MPEJACTaBUTh UCIO U3-3a
00s13HU, YTO OHU, BOBMOKHO, BBICTYIISIT C TIYTON HJeeH, KOTOpasi U 3ByYUT CMEIITHO.
3) KonmnuectBo uaeit nooupsiercs. [louTu Bcerjia KOJIMUECTBO MEPEPACTAET B KAUECTBO.
Korna B ObICTpOIf MOCIEI0BaTEIbHOCTH BO3HUKAET OTPOMHOE KOJIMYECTBO UJIeH, OIIEHKA
0OBIYHO, UCKITIOYAETCS. YHYaCTHUKH BOJIBHBI J1aTh OOJIBIION pa3Max CBOEMY
BOOOPAXXEHUIO, B pE3YyJITATE YETO MOSBITCS XOPOIITUE MBICIIH.
4) Kaxx1p1it MOXKET OCHOBBIBATHCS HA UYKUX UACSX U U3MEHATh nx. CoueTaHue uiu
M3MEHEHHE paHee MPEJIOKEHHBIX UJIEH YacTO MPUBOJIUT K HOBBIM, KOTOPHIE JIyUIIle TeX,
KOTOPBIC X BIOXHOBUJIU.
[Taru ns 9 PEKTUBHOTO MO3TOBOIO MITYPMA.
1. YuacTHUKH pacCcakUBaIOTCSl B HEPUHYXKIECHHOW MaHEpE.
2. 'oToBUTCS 1IOCKA WM JIUCTHI JUIs1 3aMUCH UACH.
3. Onpenensiercs mpobiema
4. OnpenensieTcs mpaBuiia pabOTHI: a) HUKAKOW OIIEHKH UeH, 0) moiHas cBoOo1a
MBICJICH; B) 4eM OOJIbITIE UACH, TeM JydIle (CTPEMUTHCS K KOJIMYECTBY).
5. CopamuBaetcs 00 uesx u ObICTPO 3aMUCHIBACTCS IO MEPE TOCTYIUICHHUS.
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6. Korna nuct 6ymaru 3amosiHeH, IIEPEBEIIMBACTCS HA CTEHY.
7. He nomyckarorcs: cMeX, MPOHUYHBIE KOMMEHTAPUHN UM HACMEIIKN HAl UAEIMHU
IPYTUX.

8. HpOI[OJ'DKaeTCH KaK MOKHO JOJIbIIC, ITOKa NOCTYIIAOT UJCH.

1.2.3. lloacka3Ku AJi MBIILJICHUS.

DT0 METOauKa, KOTOpas 00JeryaeT pacCMOTPEHHE TEMbI ¢ IOMOUIBIO PA3ITUYHBIX
MOJICKA30K JJIsi MbIuieHus. M3rotoBnsercs KyO u3 IioTHOro kaprona. Ha kaxnmoit
I'PAaHU CAEJAHBI CICAYIOIINE HAHUCH:
1.Onumute 310
2.CpaBHHUTE 3TO
3.JlaiiTe accolManuio K 3TOMy
4 .1Tpoananu3upymre 3To
5.JlaiiTe aprymMeHTsl 3a WU MPOTUB ITOTO
6.1Ipumenure 310

1.2.4. MeTtoa uHCcepT (MOMETKH HA TOJISIX)

JIaHHBI METOJA OTKPHIBAECT OOJIBIIIME BO3MOXHOCTH B OOY4YEHUH, OCOOEHHO, B
npenojaBaHu MaremaTuku. OH HaleleH Ha TO, 4ToObl oOydaromuecs OTMEYalu
COOCTBEHHOE IOHMMAaHHME YWTaeMOM HHQOpPMAlMK, HUCHONb3Yys MpPU  ITOM
MHTEPaKTUBHYIO CUCTEMY ITOMETOK Ha MOJISIX. DTO pa3BUBAET: 1) aKTUBHOE, BAYMUYUBOE
YTeHHUE; 2) CIOCOOHOCTh YBSI3bIBATh PAHEE M3BECTHBIN MaTepuall C HOBBIM; 3) HaBBIK
3¢ pexTuBHON PabOTHI ¢ TEKCTOM; 4) CTUMYIUPYET JAIbHEHNIIEE N3YUEHUE TEMBI.
MO>XHO NPEIJIOKUTh CIEIYIOLIME BUABI MOMETOK: «V», €CIu TO, YTO BBl CUWTAETE,
COOTBETCTBYET TOMY, YTO BBl 3HaeTe; «-» - (MHHYC), €CIM TO, YTO BBl UYHUTaETE,
MPOTUBOPEUYUT BaLIMM 3HAHUAM; «+» - (IUTIOC), €CIH TO, YTO Bbl YUTAETE, ABISETCS IS
BaC HOBBIM; «?» - (BOIpPOC), €CIIM TO, YTO Bbl YUTAETE, HEMOHITHO, T.€. TPeOYyroTCs
JOTIOJTHUTEJIbHBIE CBEJICHUS.

Meroauueckue pekoMmeHnaanuu no npumeHenuo MHCEPT

[IIar 1. ITpoBecT MO3rOBOM HITYPM.

[ar 2. UaauBHayanbHOE YTEHUE C UCTIOJIB30BAHUEM IIOMETOK «MHCEPT»

[ar 3. CooTHeceHUE U 00CY)KIeHNE UTOTOB «MO3roBOro MTypMay C

pe3yibTaTaMu YT€HHUS, B IMapax WM B MaJIOW rpyIre.

[ar 4. CucremaTu3anus MoIy4eHHON HHPOpPMaLIMA Ha OCHOBE TaOIHUIIbI

«MHcept». JlanHbIi BUJ pabOTHl MOKHO MPOBECTH B Mapax WM B MAJIOM TpyMIIe.

Taomua UHCEPT.

\ - + ?

1.2.5. PaGora B rpynmnax.
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310 YHUKaJIbHas dbopma opraHmzanuu OOy4deHUs. Y HEe MHOTO
MTOJIOKUTENBHBIX CTOPOH: CIIOCOOCTBYET peaIM3allii BOCIUTATENbHBIX LIEJIEH, Ipuyvas
K OTBETCTBEHHOCTH, B3aMMONOMONIM; IMOBBIIMIAET MPOU3BOAUTEIBHOCTh TpyJa
0oOy4aronIuxcsi, pa3BUBAET NO3HABATEIbHYIO0 aKTHBHOCTb, CAMOCTOSITEIbHOCTD;
pa3BUBAaECT MEXKIMYHOCTHBIE OTHOIIEHUS oOydaromuxcs. ['pynmnoByio ¢gopmy paboTbi
MO>KHO HCITOJIB30BaTh KaK IIPYM M3YYEHHHM HOBOI'O MaTepuasna, TaK W IPU 3aKpEIUICHUM,
HOBTOPEHUH, 00001IeHNN NpoiAeHHOro. Opranusys rpynnoByl0 padOTy, MOYKHO IO-
pazHoMy (¢opMupoBath coctaB rpynm. s Oosnee 4eTkod U OBICTpONM OpraHM3aluu
IpyNIOBOM pabOThI TOJIXKHBI ObITh aMATKU «lIpaBuia paboTel B rpynme».

Hampumep, ecnm HEOIHOPOJAHBIE TPYIIIBI CAMOCTOSTENBHO HW3Y4YarOT 4YacTh
HOBOI'O MaTepuajla U TOTOBAT COOOIIEHHE [UIsI BCEX, TO MOXKHO NPEIJIOKHUTH
MHCTPYKIMIO CIEAYIOLIEro poaa:

[IpouuTaite ....

CocTaBbTE CXEMY ....

Pemure, k10 OyA€T BBICTYNIATh, U BBICIYIIANTE €T0 OTBET. ..

Ecnu HyXHO, IONIpaBbTE, TOMOJIHUTE. ..

J10JI0KUTE O TOTOBHOCTH T'PYTIIIBL.

1.2.6. Illpuém «ToJicTbIe M TOHKHE BOIIPOCHD)

N3 KU3HEHHOTO OMBbITa MBI BCE 3HAEM, YTO €CTh BONPOCHI, HA KOTOPBIE JIETKO
OTBETUTH '1a" Wim "HET", HO ropa3zo Yaile BCTPEYAIOTCS BONPOCHI, HA KOTOPBIE HEJb3S
OTBETUTHh OJHO3HA4YHO. TeM He MeHee, Mbl HEPEAKO OKA3bIBAEMCSl B CUTYyallHsX, KOTJa
YeJIOBEK, 3a/al0IMil BOMPOCHI, TpeOyeT OT HEro OJHO3Ha4yHOro oreera. [losTomy mis
OoJiee yCIenTHOM aganTaluyd BO B3POCION XKU3HM JETeH HEOOXOIUMO YUYUTh Pa3inyaTh
T€ BOIIPOCHI, HA KOTOPbIE MOKHO JIaTh OJIHO3HAYHBIA OTBET (TOHKHE BOIMPOCHI), U TE, Ha
KOTOpBIE OTBETUTH CTOJIb OINpeaesaeHHO HeBO3MOXXHO (Toscteie Bompockr). Toncteie
BOIPOCHI — 3TO MPOOIEMHBIE BOIIPOCHI, PEATNOIAraole HeOJHO3HAUHbIE OTBETHI. J{is
JOCTHKEHMSI LIETTN Ha 3aHATUAX HEOOXOAMMO UCIOIb30BaTh TAOIHILY:

ToHKHE BONPOCHI:
® KTO...
4ToO...
KOT/a...
MOET...
Oyner...
MOT JIH...
Kak 3Ballu...
OBLIIO JIH...
COTJIACHBI JIU BHL...
BEPHO...

ToJicThIE BOIIPOCHI:
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naiTe o0BsICHEHUE, TTIOUYEMY ...
MOYEeMYy BHI TyMaerte...
MoYeMy BBl CUHTAETE...
B UE€M pa3HUIIA...
MPEIOJIOKUTE, UTO OyIET, €Clu. ..
4TO, €CIIH...

1.2.7. TexHoJiorusi pa3BUTHSI KPUTHYECKOT0 MbIIIJICHHSI

Hy)xHO 7M M MOXHO /M IeJeHaNpaBlIeHHO (OPMUPOBATh KPUTHUUYECKOE
mbinieHne? Ha sTtot Bompoc co Bcelt omnpeaesieHHOCThI0 oTBeTwil . Jlbton B Hauane
nponuioro crojietus. Ilo ero MHEHHIO, TJIaBHOE, 4YeM JIOJKHBI 3aHUMAThCS
oOpa3oBaTeNbHbIC YUPEXKJCHUSI JIIOOOTrO THUIA, — 3TO O00ydarh JAeTed JyMaHblo.
OcHoBHast Waes TEXHOJOTHH PAa3BUTHUsSI KPUTHYECKOTO MBINIICHUS — CO37aTh TaKYIO
atMocepy yueHHs, MPU KOTOPOM oOOydaronmecs COBMECTHO C IIpernojaBaresieM
aKTUBHO paboTaloT, CO3HATEJIBLHO Pa3MBIIUIAIOT HAJ MPOLECCOM  OOyYeHUs,
OTCJIC)KUBAIOT, MOATBEPKAAIOT, ONMPOBEPralOT WU PACIIUPSAIOT 3HAHUS, HOBBIE WJICH,
YyBCTBA WJIM MHEHHS 00 OKPYXAIOIEM MHUPE.

Anroput™m GOpMHUPOBAHUS KPUTUUYECKOTO MBIIIICHUS PEIIOJIaraeT MoJyueHue
OTBETOB Ha CIIEAYIOLINE BOIPOCHI:

1. Kakoea yenv 0annol no3nasamenvbHou 0esimeibHoCmu?

[lenu MoryT BKJIIOYaTh B ceOs BBHIOOP OJHOTO W3 BapHAHTOB PEIIEHUs, BHIPAOOTKY
pElIeHUs IPU OTCYTCTBUU BapHUAHTOB; 0000IIeHNe MHPOPMAIIUU; OLIEHKY HaJIeKHOCTH
apryMEHTOB; OIICHKY BEpOSITHOTO pa3BUTUSA COOBITUI; TMPOBEPKY JOCTOBEPHOCTH
HMCTOYHUKA MH(OPMALIUK: KOJTUYECTBEHHYIO OLICHKY HEOIPEACICHHOCTH.

2. Umo uzeecmmno?

DTO OTHpaBHOW IMyHKT HAIMpPaBICHHOTO WU KPUTHYECKOTO MBINMUICHHUSI. ODTOT 3Ta
TaKXe BKJIIOYAET B c€0s HAXOXKECHNE HEeIOCTaroIIe nH(OpMaIluH.

3. Umo denamyp?

Kakvie HaBBIKM MBIIUICHUS MO3BOJISIIOT JOCTUYL IOCTABJICHHOW 1enu? 3HaHHUE
aIropuT™Ma TOTO, KaK J0OpaThCs OT HA4YaJdbHOM 1O KOHEYHOW TOYKM Mapiipyra, —
JBWDKYINAsE CHJIA KPUTHYECKOTO MBINIJIEHUSA. 37eCh KaK pa3 U MPEeaIoJiaracTcs
UCIIOJIb30BaHUE C(HOPMHUPOBAHHBIX paHEE WHTEIUICKTYaIbHBIX YMEHUH.

4. Jlocmuenyma au nocmasnenHas yeav? TOYHOCTh IPU BBITIOJIHEHUU 33/IaHUI SIBIIETCS
pematoruM daktopom ycrnexa. MimeeT nmu cmbicn npuHsaToe pemienue? Jlis yero?

[Ipy w3ydeHMn M™MaTeMaTUKH BCE OTHU OTalmbl XOPOIIO MPOCMATPUBAIOTCA.
Oco0eHHO SPKUM MPUMEPOM SBJISIETCS penieHue 3anad nmo teme «lIpumenenue
MPOU3BOJIHONW TIPU PEIICHUWH 3ajlad Ha HAXOXJCHHE ONTHUMAaJIbHOTO PEIICHUS.
Hanpumep, paccmoTrpum camyro mpocTyro 3aaady: «OropaxuBaiOT  CIIOPTHUBHYIO
IJIOLIAJKY MPSIMOYTOJIBHON (QOPMBI ILIOMIABIO 2500m> KakoBbI JOIKHBI OBITH €€
pasmepbl, 4TOObI Ha 3a00p VIO HAUMEHBIIEE KOJIUYECTBO CETKH «PaOHUIbI»?
Ananuzupyem ycioBue 3aayu. Llenp ee pelieHus: noiyduTb MUHUMAJIbHBIE 3aTPaThl —
YUCTO TMPAKTHYECKOrO0 XapakTepa. BbIICHAEM, 4YTO M3BECTHO U  COCTaBJIsIEM
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MaTeMaTUYECKYI0 MOJIeNb 3aJlauyd: HAaWTHU MHUHHUMYM byHKIHH. Bo3nukaet
MOTPEOHOCTh TMOBTOPHUTH AJNTOPUTM HAXOXKACHHUS OSKCTpeMyMoB GyHKIUH. Pemaem
3ajady. 3aTeM JaeM KOHKPETHBIA OTBET Ha BOIPOC 3a/laud, ONMUPASICh HA PE3yJbTaThl,
KOTOPBIE MOJYYEHBI HA 3Tare pabOThl C MOJIEIIBIO.

[Io MHEHHWIO TICHXOJIOTOB, 3TAIbl YEJIOBEUYECKOTO BOCHPUATHS WH(OpMaIuu
CIeNyIoOlIMe. CHayalla HaJ0 HACTPOUTHCS, BCIIOMHUTH, YTO TeOE M3BECTHO IO 3TOH
TeMe, 3aTEM TO3HAKOMUTHCS C HOBOM uH(MOpMaIuei, TOTOM MoayMarh, MAJiS Yero
TeOe MOHAAO0O0ATCA TMOJYyYEHHbIE 3HAHUS, U KaK Thl MX CMOXEIIb MPUMEHHTD.
[ToaTOMY TEXHOJIOTHS PA3BUTHS KPUTHUECKOTO MBIIIJIEHUSI COCTOUT U3 TpeX (a3:

1. ®a3a BbI30Ba. Yuamuiics, pabotasi ¢ uHpopMalmen, co3gaeT sl ceOsi CMBICI:
«YT0 3TO 3HAYUT AJII MEHA? 3a4EM MHE 3TO HYKHO?»

2. ®aza ocmeicinerns. Co3JaHHBIA CMBICT PEeaTU3yeTCs B OTPEICTICHHON YIeOHO-
MO3HABATENIbHOM AesTeNbHOCTH. [Iporncxonut akTuBHas paboTa ¢ HHPOpMaLHUen 1
COTIOCTaBJICHHE U3YUYCHHOTO MaTepuaia ¢ y>Ke U3BeCTHhIMU AaHHbIMU. PaboTa Benercs
WHJUBUAYAJIBHO WUJTU B Mapax.

3. ®a3za pedmexcun. HoBbIi MaTepual CTaHOBUTCS JIsl 00yUJarOIIerocsi CBOMM B
MIOJTHOM CMBICJI€ 3TOTO cJioBa. HOBBI OMBIT, HOBbIE 3HAHUSI BCTPAUBAIOTCSI B CUCTEMY
JUYHOCTHBIX CMBICIIOB.

1.2.8. /leHoTaHTHBII rpad.

Eme oaun mpuem mnpencrabieHus mHpopManuu B Buae TaOmwmipl. M3 Tekcra
BBIWICHSIOTCS CYIIECTBEHHBIC NPHU3HAKK KIOUYeBOro moHsATus. Croco0 OCHOBaH Ha
Yepe0BaHUH CYIIECTBUTEIBHBIX U TJIarojoB. Pa3MelneHue moHATHil OJJHOTO YPOBHS Ha
OJHOM MO3MIMM. BpIIeIeHHE KIIIOUYEBOrO CJIOBAa WJIHM CJIOBOCOYETAHHS. ODJIEMEHTHI
JIOTUKH M300pa)aroTCs CTPEIKaMH, YKA3bIBAIOIIMMH HAMPABJICHUS YTEHUS JTOTHIECKON
CTPYKTYpBL. B cTpyKTypax He JoImycKaeTcs nepeceycHue JINHUM.

Cnoco0 co3fianusi IEHOTaHTHOTO Tpada:

1. Beigenenue KJIr04eBOro CjaoBa MK CJIOBOCOYCTAHUS.

2. UepenmoBaHue WMEHM M Tjaroja B rpade (MMEHEM MOXKET OBITh OJHO
CYIIECTBUTEILHOE WIJIM TPYIIA CYIIECTBUTECIIBHBIX B COUYETAHUU C APYTUMH UMEHHBIMH
JacTSAMHU PEYM; TJIArojl BBIPaKAET MWHAMHUKY MBICITH, IBHKCHUE OT TIOHSTHS K €Tro
CYILLIECTBEHHOMY IIPU3HAKY).

3. Tounplii BBIOOp TIJIarojia, CBS3BIBAIOIICTO KIIIOYEBOC TOHATHE M €ro
CYLIECTBEHHBIN IPU3HAK:

a) Tyaroibl, OOO3HAYAIONIME IICNIb. HAMNPABIATH, IPEAIOIararb, IPUBOIUTH,
JaBaTh U T.JI.;

0) rnaroJibl, 0OO3HAYAIOUIME MPOIECC TOCTUNKEHUS pe3ysibTaTa — JOCTHUTaTh,
OCYIIIECTBIISTHCS;

B) rJ1aroibl, 0O0O3HAYAIOIIMe TPEANOChUIKM JIOCTHIXKEHHUS pe3yjibTara —
OCHOBBIBAThCS, ONTUPATHCS, 0a3UPOBATHCS;

I') TJIAroJbI-CBSI3KM, C TIOMOIIBIO KOTOPBIX OCYIIECTBIAECTCS BBIXOJ Ha
ompeiesICHUe 3HaUYEHUsI TIOHSITHS.
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4. JlpoOyieHre KIIOUEBOTO CJIOBA IO Mepe MOoCTpoeHws rTpada Ha cloBa -
«BeTOYKn». COOTHECEHUE KaXKJIOT0 CJIOBAa — "BETOYKH' C KIIIOUEBBIM CIIOBOM C IEJIBIO
WCKITFOUYCHHSI KAaKUX-THO0 HECOOTBETCTBHI, MPOTUBOPEUYUH U T.1I.
D¢} dexTuBHO MCMONB30BATH TOTAA, KOTJAa HEOOXOIMMO MPOBECTH aHAJIN3 HOBOTO
MOHSTHUS, ONPEACIUTh C Pa3HBIX MO3UIMI ero coxepkanue. [IpuBemem nmpumep rpada
o TeMe «AKCHOMay MPHU MOBTOPEHUHN OCHOBHBIX MTOHSATUM T€OMETPHHU.

OcEOBHBIEC HOHATHA I'€OM CTPHH

ARCHOMA

YIBepARaeT l ABJINETCA dopyupyer

Cpeacrsom 1as

AORMATEALCTER

TeOpPeMB

1.2.9. KonuenryajbHasi Tadamua.

KoHnunenrtyanbHbie TaOMUIBI UCMIOJIB3YIOTCS JIJISi CHCTEMAaTHU3alluu WH(OopMaIuy,
BBISIBIICHUS CYIIECTBEHHBIX TPU3HAKOB HW3Y4YaeMbIX sBJICHUH, coObITHil. OHuU
MPEACTABISIOT COOOM MAaTpHIly, COCTABJICHHE KOTOPOM J1aeT BO3MOXHOCThH Oosee
YETKOTO CPaBHUTEIHLHOTO aHajdu3a (eciau HeOOXOJAMMO pacCMaTpUBaTh KaXAbld W3
M3y4aeMbIX MPOLECCOB, OOBEKTOB WM SIBICHUHN 0oJjiee JETaabHO) WU KOMIUJIEKCHOM
OTICHKU (B TOM Clly4ae, KOTJla pacCMaTpUBaeMbIe IMPOIECChI, OOBEKTHI, SIBJICHUS WU
COOBITUSI U3YYalOTCSl KaK COCTABJSIONIME E€IUHOM MpoOJIeMbl, COOBITHS, OOBEKTA,
nporiecca win sBiaeHus). Ilpu pa3paboTke KOHIENTyaldbHBIX TaOIUI[ HEOOXOAUMO
co0JiroAaTh CIeAyIoIue TPEOOBAHNUS:

1.Kak MOXHO MEHbIIIE KOMMEHTUPYIOIIUX CJIOB.

2.Pa3MepHOCTh MaTpHUIIbl HE JOHKHA MPEBHIIATh 7+2 eAUHUIII HHPOPMAIIUH.

3.KonnuecTBo BRIOpAaHHBIX SYEEK TAOIHIIBI JOJKHO COOTBETCTBOBATH

COJICPKAHUIO U XapaKTePy BBIICICHHOTO (hparMeHTa y4eOHOro TeKCTa | T.II.

4.]J1ns mapamMeTpu3aIuy BEIOUpaTh 3aKOHOMEPHOCTH.

C noMomipl0 MaTpul] MOXHO BBIIEIUTH OCHOBHOE B H3y4aeMoOM (parMeHTe
TEKCTa WU BCeH TeMbI, 00JErYuTh MOHUMAHUE y4eOHOro Marepuala, CriocOOCTBOBATH
3aMIOMMHAHMIO BBIJICJICHHOW MBICIIH, TIOHSITHS U ONPEIEICHUs, IPOU3BECTU CPABHEHUE
pa3HbIX OOBEKTOB, CUCTEMATU3UPOBATh WM 000OHIMTH M3ydeHHoe U T.1. [Ipumepom
KOHIIENTYaJIbHON TaOJIUIbl MOXKET OBITH Cienyrollasi Tabiuia, KOTopas 3aroyHIeTCs B
npouecce u3ydeHus TeMbl « Tena BpareHus».
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ITapametpbr cpaBHEHUS Hunuuaap Konyc [ap

Pucynok

Hannume ocHoBaHWM

dopma 0CHOBaHUIT

DJIeMEHTHI OCHOBAHUM

IImomans ocHOBaHUS

Hannuue 60oxoBoit
MOBEPXHOCTH

DieMeHTH OOKOBOM
MOBEPXHOCTH

dopma 60xoBOH
HOBEPXHOCTH

ITnomans 60KOBOM
MTOBEPXHOCTH

IImomaab mojiHOM
IIOBEPXHOCTH

O0BeM

®dopma ceueHui

3JIeMEHTHI CEUECHUI

MoxxHO TmTpuBECTH eule NpUMEp KOHIENTYyalbHOM TaOJMWIBl, KOTOpas
COCTABJIACTCS NPU U3YYEHUU TeMbl «Buasl Ipu3M» U B JAJbHEUIIEM MOXET CIIYXKUTb
ONIOPHBIM KOHCIIEKTOM IIPY PEUIEHUH 3a4a4 110 TEME.

Bunel npuzm— [Ipuzma [Ipsimas npuzma [IpaBuiibHas npusma
[TapameTpbl i ” ” w
o] O = X O = o) O oo
cpammernmrl V5. |88 |EE | B | FE |G 5y | 5E |EE
NG 238 o 3 G 2 3 o 3 5 = B o 3
Py o == > o £ = 2 o 3 =

B ocHoBanuu
JIEKMUT. ..

BokoBble rpanu
SIBIISIIOTCSL. . .

Bricora
majaer. ..

Ocoboe
Ha3BaHUE. ..

S ocHOBaHHS
paBHa...

S 6okoBoe
paBHoO...

S nosHoe
paBHoO...

O0beM paseH...

1.2.10. «Buxpsb 3agau».

OTOT npueM pelieHus 3aAad TPUMEHSETCS JJI 3aKPerIeHHs Clioco00B PelIeHUs
3a/1a4 WM YpaBHEHUH MO KaKOW-TMOO TeMe. 3aroTaBIMBAIOTCS 3aJayd Ha OTIEIbHBIX
KapTOYKaxX, KOTOPBIX 4yThb OoJjblle, yeM oOydawomuxca B rpynne. K Hum co3naercs
Aemu@parop ¢ OTBETaMu JUIsl ObICTPON MPOBEPKU. 3ar0TaBIUBAIOTCS YUCThIE JIUCTOUYKHU.
Kaxnpiii oOywaroiuiics OepeT KapTO4yKy € 3aJjaHueM M 4MCThIA JucTok. Ha nucrke
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numer ¢GaMuIMI0 W HOMEp BapuaHTa. 3aTeM peIlaeT MPEIIOKeHHOE ypaBHEHUE
nm 3anaqy. [Ipu 3aTpyaHEHNN MOKHO OOpaTUTHCS 3a MMOMOIIBIO K MPETOoAaBaTEN0 WU
toBapuily. CraeT Ha MPOBEPKY WM CaM MPOBEPSIET OTBET MO JemubpaTopy U TOIHKO
MOCJIe 3TOTO CAAET JHMCTOK C pEIIEHHEM U BO3BpAIllaeT KapTOUYKy C 3a/laHUEM.
[IpenonaBatens OBICTPO TPOBEPSET W OTMEUaeT cebe, KakoW BapHUaHT BBIMOJHEH
oOyuatomumMmcsi. TOT B CBOIO odepeah CHOBa OEpeT YMCTHIA JIMCTOK, HOBOE 3aJlaHUC U
CaJUTCSl €r0 BBITOJIHSTD. 3apaHee 0OTroBapUBAIOTCS KPUTEPUHU OLICHUBAHUS.
Hanpumep, eciiv penieHo msaTh KapTodeK, TO OTIMIHO; YEThIPE, TO XOPOIIIO U TaK Jalee.
[Ipy BBIMOTHEHWHM JaHHOW (GOPMBI PabOTHI TPOUCXOAWT TIyOOKash BHYTpPEHHSA
muddepennmanusa. OOyyaromuiicss caM BbIOMpaeT o0beM padoThI, ACHCTBYET B CBOEM
temre. [Ipu mosBiICHUM 3aTpyJHEHHS caM OOpamaeTcsi 3a MOMOIIBIO, CaM TUIAHUPYET
CBOIO JICSATCIBHOCTh M BBINMONHACT IUiaH. [IpoBepka HE OTCpoueHAa BO BPEMEHH, UTO
MO3BOJISIET TYT JK€ HWCIPABUTh OIMMMOKH W TPOABUHYThCA B oOydeHwmH. [IpaBUIBHO
BHITIOTHEHHBIE 3a/laHMs HE BO3BpallaloTcs. 10, YTO KakJoe HOBOE 3aJaHUe
BBITIOJIHSICTCSI HA JIPYTOM JINCTOYKE W TO, YTO BAPHWAHTOB 4YyTh OOJbBIIE, YeM
0Oy4Jaronuxcsl B TPYMIIE, UCKITIOYACT CIIMCHIBAHKE.

Hampumep, MOXHO TIPEIJIOKHUTHh JTaHHBIA BHJ PaOOTHI MPH 3aKPETUICHHH TEMbI
«MOHOTOHHOCTh W J3KCTpeMyMb». Hmke mpuBeneHa TabnauIa, KOTOPYH MOYKHO
paspesarb U OpraHu3oBaTh padoTy B rpymIe, rae 15-17 obyyaromuxcs.

Ne 16. Haiinure
MaKCUMYM (QYHKIIUH:

Ne 11. Haiinute 3HaueHus
(GYyHKIMH B TOUKaX
MaKkcuMyma

Ne 6. Haiinure
HEOTPHLATEIbHYIO TOUKY
MakcuMyMa (QyHKLIUH

Ne 1. Haiigure
MOJIOKUTEIBHYIO TOUKY
MakcuMyMa (QyHKLIUH
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Ne 2. Haiigure Ne 7. Haitigute Ne 12. Haiigure 3sHauenus | Ne 17.  Haiinure

IMOJIOKUTCIIBHYIO TOYKY

HEOTPULIATCIIbHYIO TOUKY

(YHKIMM B TOYKax

MaKCUMyM (pyHKIHH:
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2. MeToan4yecKue peKOMEeHAAIUM M0 U3YyYeHHI0 YUeOHOH TUCIIUTNIMHBI
«MaremaTuka: ajnredpa U HaYaJIa MATEMATHYECKOT0 AHAJIN3a; TeOMeTPU»

2.1. MeToanveckne peKOMEHIALMHU NPENOAABATEIbCKOMY COCTaABY
2.1.1.MeToanyeckne peKOMEHAAIUH 10 NPOBEICHUI0 Y4eOHbIX 3aHATHI

MeTonuka MpoBeACHHS 3aHATHI OCHOBaHA HAa HCIOJIb30BAHUU WHTEPAKTUBHBIX
dbopM, MO3BOJIAIOIIMX CAENaTh KaXJAOro O0O0YyYaroIerocs YYaCTHHUKOM OOCYXIaeMbIX
BOIPOCOB M npodseM. Ocoboe BHUMaHKE MPU U3YUYEHUHU Kypca 0OpalleHO Ha aKTUBHYIO
CaMOCTOSITENIbHYI0 Pa0OTy 0OydaroIMXcsi, Kak MpU MHOArOTOBKE, TaK U B IpOLECCe
MPOBEICHUSI TEOPETUUYECKUX U TPAKTUYECKUX 3aHsaThil. V3nokeHue warepuana
COMPOBOXK/IAETCS MPOOJIEMHBIMU BOIIPOCAMU U MTPAKTUYECKUMHU PUMEPAMHU.

BMmecrte ¢ TeM mpUHIMNHAIBHON 0COOEHHOCTHIO SIBIISIETCS COUETAHNE PA3TUIHBIX
dbopM U MeTONOB O0Oy4YeHUs, BKJIIOYas JEKUMOHHYIO (opMy Mojauu Haubosee
(yHIaMEHTAIbHBIX MOJIOXKEHUHM, W3JI0KEHUE JOCTYIIHOIO MarTepuaja B BUIE
HEIPEPHIBHOTO UAJIOra, UCIOJIb30BAHNE METOJ0B MPOOIEMHOr0 00yUYEHUS.

Ilpobremnoe obyuenue — OpraHU30BaHHBIN MPENOJABATEIEM CIOCO0 AKTUBHOTO
B3aUMOJIEUCTBUS CyOBEKTa C MPOOJIEMHO-TIPEICTABIEHHBIM CO/IEpKaHUEM OOy4YeHUs, B
X0JIe KOTOPOTO OH MPHOOIIaeTcss K 00bEKTUBHBIM MPOTHBOPEYUSIM HAYYHOTO 3HAHUS H
croco0aM ux penieHusl. YUUTCs MbICTUTh, TBOPYECKU YCBAUBATh 3HAHUA.

Cxema mnpoOseMHOro oOy4YeHHUs, NPEACTaBIsIeTCd KakK IOCIIE0BATEIbHOCTD
poLeayp, BKIIOUAIOIIUX: MMOCTAHOBKY IperojaBareiaeM yueOHO-npoOIeMHON 3ajau,
CO3/IaHKE JJIs y4alluxcsl MpoOJeMHON CUTyalluu; OCO3HAHUE, IPUHITHE U pa3pelieHne
BO3HHUKIIIEH TIpoOJeMbl, B TMpoliecce KOTOPOro OHH OBJAACBAIOT OOOOIICHHBIMH
criocobamMu TIPUOOPETCHUS HOBBIX 3HAHWMN; NPUMEHEHHWE JaHHBIX CIIOCOOOB IS
peIIeHUsT KOHKPETHBIX CHCTEM 3aJad.

OCHOBHBIE  TICUXOJIOTMYECKHME  YCIOBUS Ui  YCHEIIHOTO  MPUMEHEHUS
Mpo0JIEMHOr0 OOyUYEHHUs 3aKIIOYAIOTCSl B TOM, YTO NPOOJIEMHBIE CUTYallMH JIOJKHBI
OTBEYATH IEJIIM (POPMUPOBAHUSA CUCTEMBI 3HAHUH, OBITH JOCTYITHBIMH JIJISl yUAITUXCS
BBI3bIBaTh COOCTBEHHYIO ITO3HABATEIBHYIO JEATEIHHOCTh M AaKTUBHOCTH. 3aJaHUs
JOJKHBI OBITh TAKOBBIMH, YTOOBI YUAIIMICS HE MOT BBITOJIHUTH MX, OMMHUPAsCh HA YXKE
MMEIOIIHECS] 3HaHMSI, HO JIOCTATOYHBIMU JIJISi CAMOCTOSITEIBHOTO aHaIn3a MpoOJeMbl U
HAXO0X/ICHUS HEU3BECTHOTO.

HasBanHoe mosioxkeHne Kypca B CTPYKTYPE M3Y4aeMbIX TUCIUILTAH METOUYECKU
peanu3yeTcsi COOTBETCTBYIOIICH OpraHM3aIiuell caMux 3aHSATHH, B UX OOIIEH JIOTHKE,
NPUBOJUMBIX IPUMEpax, MpeIaraéMbIxX TeMax JOKJIaJ0B Ha ceMUHapax. B ocBoeHuw,
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COOCTBEHHO, MaTeMAaTHYEeCKUX 3HAHWA W YMEHHUH, OTHOCSIINXCS K MPEaMETy Kypca,
ocoboe 3HaueHHE NPHUOOpETaeT MPOJYMAHHOE METOAMYECKOE BBICTPAUBAHUE
JEKIUOHHBIX W CEMUHAPCKUX 3aHiATuU. [IpenomaBaHue TEOPETUUECKOM YaCTH
JUCLUIUIMHBI 3aKJII0YAeTCS B IIMPOKOM HCIIOJIB30BAHUM METOJA YCTHOIO W3JIOKEHHS
yueOHOro MarTepuajga B BHUAC TPAJUIUOHHBIX M MPOOJEMHBIX JIEKIHMHA, JIEKIHHA C
npoOieMHbIMM ~ BompocamMu. Bce  nekuuu  JOKHBI  OBITh — HAmpaBlIEeHbl  Ha
(byHIaMEHTaIbHYI0 TMOJTOTOBKY, O0O0ECHeuHuBaIONlyl0 JAJIbHEHUIIYI0 MNPAKTHUECKYIO
HANpaBJICHHOCTh OOYYEHMs CHEeUUANUCTOB JaHHOro mnpoduns. I[lostomy B HuUX
OCHOBHOM yIOp CIIeJyeT JieJlaTh Ha COOOIIeHne O0y4YarolIMMCs CIIeUaIbHbIX 3HAHUMH,
3amac KOTOpPBIX HEOOXOJIMM JJisi pEelIeHUs Pa3IW4HbIX 3a/1ad, BO3HUKAIOIIMX KakK B
npouecce 0oOy4deHUs, TaKk W B OyIylled NpaKTUUEeCKOW IeATEIbHOCTH B YCJIOBHSX
PBIHOYHOM HKOHOMHUKH. B mpolecce JIEKIUOHHBIX 3aHATHH, HapsAIy C METOJIOM
MOHOJIOTHYECKOTO  H3JIOKEHUST MaTepuayia, HEOoOXOJMMO MCIHOJIb30BaTh  METO/[
paccyxpaatomiero (mpobsieMHoro) uznoxeHus. [loaTomy mnpenogaBarento BaXKHO Ha
JEKLIMSIX aKTUBHO OOpalatbes K 00ydaromencss ayAuTOpuH, Kak B IMPOLECce CO3JaHus
NpoOJEMHBIX cUTyalud W (OPMYJIUPOBKM MpoOJEeM, TaK WU B  IOUCKE MyTEeH HX
paspenieHusl.

[IpakThueckoe 3aHATHE HAYMHAETCS C TIOCTAHOBKM IEeNIM U 33dad Ui
oOy4Jaroruxcsi, BblOMpas Takue (HOPMYIUPOBKH, KOTOpbIe OYIyT MOTHUBUPOBATH
oOydJaronuxcsi JJis aKTUBHOM pabOThl Ha 3aHATUHU. 3apaHee OOCYXIAIOTCS KPUTEPUU
orleHrBaHus. OOydaromuiicss caM BbIOMpPAET YpPOBEHb YCBOCHHS U IUIAHUPYET CBOIO
nesitenbHOCTh. [IperomaBaTens oOpalaeT BHUMAaHUE HA Y3JIOBbIE MPOOJEMBI IS
oOcyXeHusl, yka3biBaeT (HopMy MPOBEIACHUS 3aHATHS U TOPANOK padoThl B Hew. [lo
dbopMe BCTYNMUTEIHHOE CJIOBO JIOJDKHO OBITh JAKOHUYHBIM, JIOTMUECKH CTPOWHBIM. B
COJIepKaHUM €ro Hapsiay C APYTMMH BONPOCAMHU, MPENoAaBaTeNlb JTOJKEH 0053aTeIbHO
MOAYEPKHYTh BaXXHOCTh U HEOOXOAUMOCTh MaTEMAaTHUYECKUX 3HAaHUW B OyAylieu
NEATEIbHOCTU BBIMMYCKHUKA UHCTUTYTA, B COBPEMEHHOM JKU3HU.

Baxkneielr 4acTbi0 MPAKTUYECKOTO 3aHATHS SIBJISETCS 0OCYXK/IEHUE OTBETOB Ha
Borpockl. HeobOxoaumo co3gaBaTh Ha 3aHIATHM aTMOC(hEpy TBOPYECKOM IUCKYCCHUH,
KUBOTO, 3aMHTEPECOBAHHOIO OOMEHa MHEHUsMU. BaxkHo, 4TOOBI oOydwarouuecs
BHUMATEJIbHO CIIYyIIAdd U KPUTUUECKU OIICHHMBAJIM OTBETHI TOBapuileu. [lns 3Ttoro
NpernojaBaTeslio He CJeAyeT cpa3y IMOoCie BBICTYIUICHHS OOYaroIIerocs caMmoMy
yKa3bplBaTh Ha JIOMyIIEHHbIE OMHMOKU. Jlydiie mpemnocTaBUTh ATy BO3MOXKHOCTH
YYaCTHHKAM TIPAKTUYECKOTO 3aHsAThA. l[locie oOcykIeHus odepeaHoro BoIpoca
MperoaBaTelib  JOHKEH TOABECTH  KpPaTKUMl  WTOT  OOCYXKIEHHs, YyKa3aB Ha
OOHAPYKUBIITHECS TIPOOJIEMBI U OIIMOKU B 3HAHUSIX O0yUYAFOIITUXCSI.

Ilenpt0o  mpoBeACHUS  MPAKTUYECKUX  3aHIATHH  SBISIETCA  yriIyOJeHue
TEOPETHUYECKUX 3HaHUW, (opMuUpoBaHUE Yy OOydYalOMIMXCS YMEHHH CBOOOJHO
OMepUpOBaTh MMH, MPUMEHSATH TEOPUI0 K PEIICHUI0 3a7ad, U B IIEJIOM pa3BUBATh
TBOpUYECKOE MPO(PeCcCHOHATFHOE MBIIIEHUH 00YYarOIIMXCS.

Jlnst yriyOlieHusl TeOpEeTHUUECKUX 3HAHWM CleAyeT OCYUIECTBISTh OPUEHTALUIO
oOydJaronmxcsi Ha CaMOCTOSITEIbHOE H3Yy4Y€HUE JIOMOJHUTEIBHON JHUTEepaTyphl, HUX
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ydacTue B Hay4yHoW paOote, Bbimonnenue HUP OTACIIbHBIMY, Hauboee
MOJIFOTOBJICHHBIMHU 00YyYaIOITUMHUCS.

BaxupiM sTamom 3aHATus sBisierca pedraekcus. OOyuwaromigecss camMu JaroT
OLICHKY CBOEH pabOThl Ha 3aHATHH, OICHUBAIOT CTENEHb YCBOCHUSA M AKTUBHOCTH,
CTaBAT 33/a4u JUIs JajibHeWen padbotel. [IpenogaBarens, B CBOIO 0Yepe/lb, pACKPHIBAET
BONPOCHI, BBI3bIBAIOIINE 3aTPYyAHEHUE WM HE MOJIYYUBIIME TIyOOKOTO OCBELIEHUS,
JaeT 3aJlaHue Ha JaIbHENIIYI0 CAMOCTOATEIbHYIO PaboTy.

B mnpaktuke mnpenogaBaHus MOJYYMIM PacIpOCTPaHEHHE pa3IUYHbIE (OPMBI
PAKTUYECKUX 3aHATUH.

Be16op ¢opmbl TOMKEH 3aBUCETh OT IMOATOTOBIEHHOCTH TPYIII, XapakTrepa U
COJIEp’KaHUsl BBIOJHAEMBIX 3a/IaHUN, a TaKKe MEJaroruieckoro MacTepcTBa CamMoro
MPENoIaBaTess U TEXHUYECKUX BO3MOKHOCTEH.

JUIsl aKTUBU3ALMKA CaMOCTOSITEJIbHOM NEATEIbHOCTH O0y4YaroIuxcs HeoOX0AUMO
MPAaKTUKOBaTh HAa NPAKTUYECKHUX 3aHATHSAX OOCYXKICHHE JIOKJIAJ0B, BBINOJHEHUE
00y4YaroIIMX caMOCTOSATEIBHBIX pad0T, pad0Ty HaJ OIIMOKAMU, PEIICHUE TPAKTUYECKUX
3a/1a4, OPraHU30BbIBAaTh TECTUPOBAHUE 110 IPONUJEHHBIM TEMAM.

[IpakTrueckue 3aHATUS SABJIAIOTCS OJHUMH U3 OCHOBHBIX BUJIOB YU€OHBIX 3aHATUN
Y TIpeIHAa3HAYEHbI Uil YIIIyOJICeHHs] 3HaHUW, OJIYYEHHBIX MPU W3YYEHUU JEKIUOHHOTO
MaTepuaina, pOpMUPOBAaHUS COOTBETCTBYIOIIMX YMEHUH U HAaBBIKOB. JlJI1 JOCTHKEHUS
BOCIIUTATEJIBHBIX IIeJIel yuyeOHBIX 3aHATHI HEOOXOAUMO B NOJHOM MEpe HCIOIb30BaTh
BO3MOXXHOCTH COJEpKaHUsl y4yeOHOW JUCIMIUIMHBL, JIMYHBIA TpUMep [eaarora,
WHUBUTyJIbHBIN TIOJIX0]T K 00y4YaroImuMcsi B 00pa3oBaTeILHOM MPOIecce.

2.1.2. MeToanueckue peKoOMeHalMU 10 MPOBeIeHUI0 MHTEPAKTUBHBIX 3aHATHH

HaubGonee cnoxuas ¢opma TpOBEACHHS  MPAKTHUYECKOTO  3aHATUS — —
MHTEpakTUBHOE 3aHsATHE. OHO TpeOyeT MOCTOSHHOM B3aMMOCBSI3U: MpENnojiaBareib —
oOyyarotmuiicsi, 00yJaromuiics — ooyyaromuiics. B 3Tom 3aHsITHU BCe YUaCTHUKU PABHBI
Y KaK]IbII IMEET MPaBO Ha COOCTBEHHOE MHEHUE N0 JIto0oMy Bompocy. [IpenogaBarens
HaIpaBJsieT, COMPOBOXKIAET, KOHCYIBTUPYET, YTOOBI B UTOT€ Y OOYHAIOIINXCS OCTAIIUCH
BEpHBIE CYXKJEHUS M MOHMMAaHHUE 3aKperuiieMoro martepuana. Jljigs 3Toro Heo0Xoaumo:
YETKO OMNPENEIUTh I1eJIb 3aHATHSA, MOArOTOBUTH Pa3JaTOUYHbI MaTepHall, ONpeaeIuTh
OCHOBHBIE BOITPOCHI, UX MOCJIEI0BATEILHOCTh, 00ECIIEYUTh TEXHUUECKOE 000pYyI0BaHuE,
npoaymaTth GopMy OBICTPOl MPOBEPKH M OOpaTHOW CBSI3U, MOAOOpaTh MPAKTUUYECKUE
MPUMEPHI U3 KU3HU.

[Ipy moAroToBKE K HMHTEPAKTUBHBIM 3aHSATHSM PEKOMEHAYETCS CIEAYIOIINI
AITOPUTM HX IIPOBEICHUSA:

1. IToaroroBska x 3aHSTHIO.

2. Berymienne. MOTMBallMOHHBIM MOMEHT.
3. OcHOBHAas 4acTh.

4, BriBogwt (pediexcus).

B MCTOJUYCCKHNX PCKOMCHIAINAX H€O6XOI[I/IMO OTPa3uTh CICAYIOIINC KIHOYCBLIC
MOMCHTBI:
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® Kak oOyuarouics MOKET JOJDKEH MOJITOTOBUTBHCS K TMPOBEACHUIO
JAHHOTO BHJAA 3aHATHM  (M3yuyeHUE ONpEIeNIEHHOTr0 MaTepuaina, TMOoJydeHHe
ONPEJEICHHBIX CIEIUATbHBIX HABBIKOB, W3YYEHHE pPA3JIMYHBIX METOJUK PEIICHUS
MOCTABJICHHOM 3a/1a4yy U T.I1.)

® KaKyIO JIUTepATypy IPH MOArOTOBKE HEOOXOAMMO UCTIOIb30BaATh

® 3HAHUS W3 KAKUX pa3/eNOB JUCHMIUIUHBI (MEXKIUCUUIIMHAPHBIE CBSI3M)
HEO00XOJIUMO HCTIOB30BaTh

® KaKO MHCTpyMEHTapHii OyaeT HEOOXOIUM TIPH MPOBEIACHUH 3aHATHSI

e KakuM oOpa3oM OyJeT MNPOBOAUTHCS 3aHATUE (XOJ TMPOBEACHUS 3aHATHS,
CLIEHAPHI, TEMBI I 00CYXKACHUS U T.I1.)

® KaKue€ CHelMalbHble CpPEJCTBA OYIyT HCIOJB30BAHBI Ha HWHTEPAKTUBHOM
3aHATUH (MHQOpPMaLMOHHBIE, CIIEHUATIbHOE 000PYA0BAHHUE U MTPOYEE)

® KAaKOBBI MMPABHJIA TTOBEACHUS HA JTAaHHOM 3aHSTHH

® KaKOBa POJIb KAXI0T0 O0YUaIOIIErocs: Ha TaHHOM 3aHITHH
[IpoBeneHre MHTEPAKTUBHOTO 3aHSTHUSI BKIIOYAET CJCAYIOIIUE TMpaBHiIa IMOBEICHUS
00yJaroIMXCs:

e oOywaromuecs  JIOJDKHBI ~ CIIOCOOCTBOBATh  THIATEJIBHOMY  aHAJIU3y
pa3HOOOpa3HbIX MpOOJeM, MpU3HABAs, YTO YBAXKEHHE K KaXJAOMY YEJIOBEKY W
TEPIUMOCTH — 3TO OCHOBHBIE IIEGHHOCTH, KOTOPBIE JOIHKHBI OBITH TOPOTHU BCEM JTIO/ISIM;

® CrI0COOCTBOBATH M BOOYIIEBIISTH HA MMOUCK UCTHUHBI,

® pacmpoCTpaHsATh HJeal TEPNUMOCTH K TOUYKaM 3pPEHUS JPYrux JIOJeH,
CHOCOOCTBYSl MOUCKY OOIIMX LIEHHOCTEW, MPUHUMAs pa3iuuus, KOTOPbIE CYIIECTBYIOT
MEXY JIFOJIbMU.

® COpPEBHOBaHME M JKeJIaHWE TOOEAUTh HE JOJDKHBI Tpeobdiamath Haf
TOTOBHOCTBIO K TOHUMAHUIO U UCCIIEIOBAHUIO 00CYKIaeMbIX TTPOOJIEM.

e nipu OOCYXXJIEHUH CTOPOH BO3JAEPKAThCA OT JUYHBIX HAMaJ0K Ha CBOMX
OIIIOHEHTOB;

® CIIOPUTH B JIPY>KECTBEHHOU MaHepe;

® OBITh YECTHHIMH M TOYHBIMH B TIOJIHOM MEpe CBOMX IMO3HAHWM, MPEACTaBIISSA
MOAJIEPKKU U MH(OPMAIIHIO;

® BHUMATEJBHO CIYyIIaTh CBOMX OMIOHEHTOB M MOCTAPAThCs CAENaTh BCE, YTOOBI
HE UCKAXKaTh WX CJIOBA BO BpeMs 1e0aToB;

® SI3BIK M J)KECTHI JIOJDKHBI OTPAXKaTh YBAXKCHHUE K APYTHUM.

B y4ueb6HOM mporiecce MOTYT OBITH HMCIIOIH30BAHBI WHHOBAIMOHHBIC TEXHOJIOTHH,
KpaTKHe OMNpeNeNieHus KOTOPhIX MaHbl Hibke. KaXplii TMpernojaBaTellb OMpeeiseT
CaMOCTOSITENILHO TEMY 3aHATH, 00Jiee OTBEYAIOIIYIO TOW MM MHOHM (opMe TPOBEACHUS.

Hccneoosamenvckuti MeTosl 00ydeHUsT — 3TO OpraHu3aius oOydeHUs Ha OCHOBE
MOWCKOBOM, TMMO3HABATEIBHON JEATEIBHOCTH OOYydYalomUXCS IIyTeM IOCTaHOBKH
nmpernofaBaTesieM — TO3HABaTeNbHBIX W NPAKTHYECKUX  3aJad,  TpeOyromux
CaMOCTOSATENILHOTO TBOpYecKoro pemieHus. OCHOBHas HJied HCCIEA0BATEIbCKOTO
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MeTo/la  OOy4YeHHMs  3aK/IIYaeTcs B HCHOJB30BAaHMM HAYYHOTO TOJAXOJa K
PEIICHUIO TOW UM MHOM y4eOHOH 3a1aun.

Camoobyuenue — METOA, TPH KOTOPOM OOy4YaeMbIi B3aHMMOJCHCTBYET C
o0pa30BaTeNbHBIMU pECypcaMi IPU MUHHUMAJIBHOM YYacTUU MpernojaBaTesia U JPyrux
oOyuaeMmbix. Jlnsi camooOydeHuss Ha 0a3e COBPEMEHHBIX TEXHOJOTHH XapaKTepeH
MYJbTUMEINA-TIOAX0, IpPU KOTOPOM HCIIOJB3YIOTCS 0Opa3oBaTelbHbIE PECYPCHI:
nevyaTHble MaTepuaybl, ayJauo- M BHUACOMATEepUalbl, KOMIIBIOTEPHbIE O0OydYaroume
IPOrPaMMBbI, SJIEKTPOHHBIE KYPHAJIbl, THTEPAKTUBHBIE 0a3bl JAHHBIX U JPYTUe yueOHbIC
MaTepHalibl, 1I0CTABISIEMbIE IO KOMITBIOTEPHBIM CETSM.

Paboma 6 manvix epynnax cmamuyHvlx u epynnax cMeHHo020 cOCmMaga — 3TO OJHA
U3 CaMbIX MOIMYJISIPHBIX CTPATErui, TAK KaK OHA J1aeT BCEM 0OYy4aroIIMMCSl BO3MOKHOCTh
y4acTBOBaTh B paboTe, MPAKTUKOBATh HABBIKU COTPYAHHYECTBA, MEXJIMYHOCTHOTO
oOmeHusi (B 4YaCTHOCTH, YMEHUE aKTHBHO CIIyIIaTh, BhIpa0aThIBaTh OOIIEE MHEHUE,
paspeniaTb BO3HUKAIOIIUE Pa3HOTIACHS).

Hoknao (npesenmayus) — TyOJIMYHOE COOOIICHHE, NPEICTABISIONICe COOOMH
pPa3BEpHYTOE H3JI0KEHUE ONPEAENIEHHON TEMBbI, Bompoca mporpammbl. J{okmaa moxer
OBITH TIPENCTaBICH PA3IUYHBIMUA YYaCTHUKAMH Tpoliecca oOydeHHs: MperoaaBaTesieM,
MPUTJIAIEHHBIM SKCIIEPTOM, O0YUaIOITUMCS, TPYIITION 00yJIarOIINXCSl.

HOY3: unousudyanvno opuenmupoganroe yyedbnoe zausamue. Ocodasi IEHHOCTh
3TOrO IpUEMa B TOM, YTO AUPPepeHnanus uaeT oT 00y4aroIerocs Mo ero KeJaHusIm
U crocoOHOCTsM. Benp ycBoeHHME 3HaHMI NMPOMCXOIUT HHAMBHUIYAIBHO, XOTUM MBI
sToro mwin Her. OOydaromuiics, paboTas Mo COOCTBEHHOMY TUIaHY, HAYMHAET YUUTHCS
OCO3HAaHHO, CaM NPUHUMAET PELICHUS U BBINOJHSIET UX, MPOAyMbIBas IIAarM CBOEH
paboThl, KOHLEHTPUPYET BHUMaHUE. DTO KpaliHE pe3yibTaTUBHAsT M HE3aMEHHMas
TEXHOJIOTHS PU 0000IIAIOIIeM TOBTOPEHUH U MOATOTOBKE K K3aMEHaM.

HNuTepakTrBHOE 00y4YeHHE TO3BOJISET pPEIIaTh OJHOBPEMEHHO HECKOJBKO 3ajad,
IJIABHOM M3 KOTOPBIX SIBISIETCS Pa3BUTHE KOMMYHHKATHBHBIX YMEHUN M HABBIKOB.
JlanHoe o0Oy4yeHHe IOMOTAaeT YCTAHOBJICHHIO SMOIIMOHAIBHBIX KOHTAKTOB MEXIY
yUYalmMucs, 00ecrednBaeT BOCIUTATENbHYIO 3a/1a4y, TOCKOJIBKY MpUydaeT padoTaTh B
KOMaH/ie, MPUCITYIINBAThCSI K MHEHHIO CBOMX TOBApHINEH, 0OECIeYMBAET BBICOKYIO
MOTHBAIIMIO, TPOYHOCTh 3HAHWN, TBOPYECTBO M (haHTa3WI0, KOMMYHHUKAOEIbHOCTH,
aKTUBHYIO  JKM3HEHHYIO  TO3MILMI0, IIEHHOCTh  WHIUBUAYAJIbHOCTH, CBOOOIY
CaMOBBIPKEHUS, AKIEHT Ha JESITeNbHOCTb, B3aUMOYBA)XKEHHE U JIEMOKPATHYHOCTb.
Hcnonp30BaHne HMHTEPAKTUBHBIX (OpM B Tmpolecce OO0y4deHHs, KaK IOKa3bIBaeT
MPAKTHKA, CHUMAET HEPBHYIO Harpy3Ky OOydYaroIlMXcCsi, Aa€T BO3MOXKHOCTb MEHSTh
bopMBI HX JEATENBHOCTH, MEPEeKII0YaTh BHUMAHHE Ha Y3JIOBBIE BOIPOCHI TEMbI
3aHATUH.

2.1.3. MeToauueckne peKOMEHAAUMH MO0 KOHTPOJIIO yCIIeBAeMOCTH

2.1.3.1. Texkymas arrecranus (TeKyuMid KOHTPOJIb) YPOBHS YCBOEHUS
coJlep:KaHus TUCIUNIMHBI
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Tekylyro aTTecTaluilo peKOMEHIyEeTCsl TPOBOJUTh B XOJE€ BCEX BHUJIOB Y4EOHBIX
3aHATHUI METOJaMH YCTHOTO M IMCBMEHHOI'O ONpOca, B MPOLECCE BBICTYIJICHUH
oOyJaromuxcsi Ha MPAKTUYECKUX 3aHATHSIX U 3alIUTHI pedepaToB, a TakKe METOIOM
TecTupoBaHus. KOHTpOJb 3HaHWI, YMEHHM M HAaBBIKOB OOy4aeMbIX HPOBOJUTCS C
LENBIO:

- OIpEeneNICHUs YPOBHS UX TEOPETUYECKON U IMPAKTUYECKON MOATOTOBKH,

- KayecTBAa BBIIOJIHEHUS yUYEOHBIX IJIAHOB U IPOrpaMM OOyUEHUS;

- YCTAHOBJICHUSI CTEIICHU JIOCTHKEHUS [TOCTABJICHHBIX 1IeJIel (3a/1a4) 00y4yeHus;

- BBISBJICHMSI OTHOLIEHUS O0yYaroUIMXcs K yaeOHOM NeSATENbHOCTH;

- CTUMYJHMPOBAHUS CaMOCTOSITENbHON paboThl 00y4arOIIUXCH;

- modyyeHuss uWHGOpManuu, HEOOXOAMMOM I YNPAaBICHUS MPOLECCOM
oOy4eHMsl, JUIsl COBEPILICHCTBOBAHUS METOAUKU MPENOAaBaHUs M OpPraHU3allMOHHBIX
(dhopM caMOCTOSATENbHON PabOThl 00yUYarOITUXCS;

OyHKIMU KOHTPOJIA:

- KOHTpoJIhpyromias (OnpeaeseHue ypoBHs);

- BOCIHTATEIbHAS;

- oOyuaroimas.

YpOoBEHb KOHTPOJISI JOJKEH COOTBETCTBOBAThH IOCTABJICHHBIM LIETSAM OOydYEHUS.
[IpeBrbillIcHNE YPOBHS KOHTPOJIA HaJ YPOBHEM Liesiell 00y4ueHus: HegomycTtumo. Henb3s,
HanpuMep, KOHTPOJIMPOBATh Ha YPOBHE «yMEHMID», €CIM CTaBHJIACh LI€Tb JaTh OOLIue
CBEJICHUS 110 HEKOTOPOMY BOINPOCY, TAK KaK MOJ COOTBETCTBYIOUIYIO LIEJb U BBIIEIECH
oTpe/ieNIeHHbIN OI0KET BpEMEHH Ha U3Y4YE€HHE JaHHOTO BOIpoca.

KoHTponb U OlLleHKa OCYIIECTBISIOTCSA C KCIOJIb30BAHUEM CIIEAYOIUX (popMm u
METO/IOB: YCTHBIM ONpPOC, MUCbMEHHBIM ONpPOC, MpakThuyeckas padoTa, TECTUPOBAHHUE,
caMocCTosITeNIbHAas padoTa.

2.1.3.2. IlpoMe:kyTOUHAS aTTeCTALMsA (MTOTOBbIi KOHTPOJIb) YPOBHS YCBOEHUSI
coepsKaHUs TUCHUILIHHBI

[IpomexxyTounast arrectarusi (MTOTOBBIM KOHTPOJIb) MPOBOAUTCA B (opme
9K3aMEHa B XOJle 3UMHEH (JIeTHEH) SK3aMEHAlMOHHOW CeCCUU C BBICTABICHUEM
UTOTOBOM OLIEHKH MO AucHUIUIMHE. K 3K3aMeHy A0MmycKaroTcss 00ydaronirecs, yCHenHo
BBITIOJIHUBIIIME BCE BUJIBI OTYETHOCTU, MPEIYCMOTPEHHBIE MO JUCIUIUIMHE y4eOHBIM
miaHoM. B xoje sk3ameHa mpoBepseTcs CTENeHb YCBOCHHS MaTepraia, yMEHHUE TOYHO U
MOCJIEIOBATEIbHO, YETKO M KPaTKO OTBEYAaTh HAa ITOCTaBJICHHBIC BOMPOCHI, JIeJaTh
KOHKPETHBIE BBIBOJBI U (POPMYJIHPOBATH omnpesencHus. ToroBas orieHKa OXBaThIBAET
MIPOBEPKY JTOCTIKCHUSI BCEX 3asBJICHHBIX IEJIeH M3yUeHUs JUCITUTUITMHBI U TIPOBOIUTCS
JUTSE KOHTPOJIS YPOBHSA TOHUMAaHHSI OOYYArONIUMUCS CBSI3€H MEXIy pa3IMYHBIMU €€
afeMeHTaMu. B XoJe HTOroBOro KOHTPOJISI aKIEHT JeJIaeTcsi Ha IMPOBEPKY
CIIOCOOHOCTEM 00ydJaroluMXxcsi K TBOPUYECKOMY MBIIIJIEHUIO U HUCIOJIb30BaHUIO
NOHSATUIHOTO armapaTa JUMCUUIUIMHBI B pEIICHUd Npo(ecCHOHATBHBIX 3a7ad [0
COOTBETCTBYIOIIEH CIEIIMATIBHOCTH.
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2.1.3.3. Kputepum oneHkH y4yeOHbIX AOCTHKEHHMH 00yYAKOIIHXCS

KauecTtBOo 0OTBeTOB W pelieHus  3agad (3aJaHui) OLIEHMBAIOTCS HAa «OTIIMYHO,
«XOPOIIIOY», KYAOBIECTBOPUTEIHHO» U «HEYOBICTBOPUTEILHOY.

OreHKa «OTIMYHOY» BBICTABISETCS 00YJaIOMIEMYCsl, €CIH:
JaHBI UCUEPITBIBAIOIINE 1 00OCHOBaHHBIC OTBETHI HA BCE TIOCTABIICHHBIC BOIIPOCHI,
MPaBUIBHO W PALMOHAIBHO (C HCIIOJIB30BAHUEM PAIMOHAJIBHBIX AITOPUTMOB)
pEIICHBI COOTBETCTBYIOIIUE 33/1a4H;
B OTBETaxX BBIIEISUIOCH TJABHOE, BCE TEOPCTUYECKUE TIOJOKEHUS YMEJo
YBSI3BIBATIMCH MEXKIY CO00ii;
OTBEThl OBUIM YETKUMHU W KPATKHUMH, a MBICIH W3JarajiuiCh B JIOTHYECKOU
MOCJIEeI0BATEIbHOCTH;
MOKAa3aHO YMEHHE CaMOCTOSITENIbHO aHAIM3UPOBATH (DAKThI, BHIIEISTH TJIABHOE,
JIOTHYECKU MBICIIUTH;

OI.[CHKa «XOpOoHI0» BBICTABJIACTCA 06yqa101ueMyc;1, CCJIN:

JTaHbI TOJIHBIE, IOCTATOYHO OOOCHOBAHHBIE OTBETHI HA MOCTABJICHHBIE BOIPOCHI,
MPaBUJIBHO PELICHBI MPAKTUUECKUE 3a1aHUS;
B OTBETaxX HE BCET/a BBIJEISIIOCH INIAaBHOE, OTACIIBHBIE ITOJIOKEHHU S HEJOCTATOYHO
YBS3BIBAJIUCh MEXKAY COOOH, MpU pelIeHUH NPAKTUYECKUX 3ajJad He Bceraa
MCTIOJIb30BAJIMCH PAllMOHAIBHBIC aJITOPUTMBI PACUETOB;
JOTYIIEHA OJTHA OITMOKA UJIM OJHA-ABE HETOYHOCTH;
OTBETHI B OCHOBHOM OBLIM KPaTKUMH, HO HE BCET/1a YETKUMHU.
O1ieHKa «yJI0BJIETBOPUTEIILHOY» BBICTABIISIETCSI 00YUaIOIIEMYCsl, €CIIH:
JTaHbI B OCHOBHOM IPaBWJIbHBIE OTBETHI Ha BCE MOCTABJICHHBIE BOMPOCHI, HO 0€3
JOJDKHOW TJIYOMHBI M OOOCHOBaHMS, IPU PEIICHUH TMPAKTHYSCKUX 3aj]ad
00yYaIOIIHMICS UCTIOIB30Ba MPEKHUN OMBIT U HE NMPUMEHSI HOBBIE METOJUKH
BBITIOJIHEHUSI PACYETOB, OJIHAKO HA YTOUYHSIONIME BOMPOCHI JaHbl B IEJIOM
MPaBUJILHBIC OTBETHI;
MIpU OTBETaxX HE BBIJEIAIOCH TJIABHOE;
OTBETHl OBUIM MHOT'OCJIOBHBIMHM, HEUETKMMH M 0O€3 JOJDKHOH JIOTHYSCKOM
MOCJIEAOBATEIILHOCTH,
Ha OTJIeJIbHBIC JOTIOJIHUTEIbHBIE BOITPOCHI HE JIaHbI MOJI0KUTEIIBHBIE OTBETHI.
OrneHKka «HEYAOBIIETBOPUTEIHHO» BBICTABISIETCS OOydYaromemMycs, €ciid He

BBITIOJIHEHBI TPEOOBAHUSI, COOTBETCTBYIOIINE OIEHKE “‘yIOBIETBOPUTEIHHO .

IInceMEHHBIN ONIPOC MPOBOAUTCA B BUJE MHOIOBAPUAHTHOW KOHTPOJIBHOM WU

CaMOCTOSITeNIbHOM Pa0OTHI (Jydille KakJIoMy CBOM BapuaHT). KauecTBO MUCHMEHHBIX
paboT OIEHMBAETCS CIEAYIOIUM O00pa3oM: BBIMOJHEHA BCsi paboTa 0e3 OmuOoK —
«OTJIMYHOY»; JOMYIICHBl OJHAa WM JBE OMIMOKH — «XOPOIIO»; BBINOJHEHO OoJee
MOJIOBUHBI PabOTHI — «YJOBJIETBOPUTEIHLHOY». Pe3ylIbTaTUBHBIM SIBISIETCSI BHIOOPOUHBIHA
MMCBMEHHBIA OIMpPOC MO paHee PEIIeHHOM TPEeHUPOBOYHOU pabore. Tak Ha3biBaemas,
3amuTa TPEHUPOBOYHOU paboThl. OOyJaronIuiicss pemaeT OJHO U3 3alaHui 10 BHIOOPY
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npenojasarenss W 00bAcHAeT wward pemeHus. OueHWBaHHE NPOXOIUT IO
NPUHILINITY «3aUUTHID) WM «HE 3aIliuTWi». s 3akperuieHusi, KOHTPOJs, ObICTPOTro
MOJIy4eHHUs] OOpaTHOM CBSI3W YaCTO HCIOJB3YIOTCA TECThbl. Pe3ysbTaTbl TECTUPOBAHUS
OLICHUBAIOTCS CIEAYIOLIUM 00pa3oM:

«OTJIMYHO» Bemmonaenue 4/5 TectoBoro marepuaia
«XOPOHIO %

«YJIOBJIETBOPUTEJIBHO» Bonee Y2
«HEYIOBJIETBOPUTEJIBHO» BrinosiHeHO MeHee MOJIOBUHEI 3aJaHUH

KauecTBo pedeparoB oLieHUBaeTCs UCXOASI U3 TOTO, UTO 00YyYarOIIHeCs

e BbHIOpaNIM U UCHOIB30BAIU (OPMY U CTUIIb U3JI0KEHHS, COOTBETCTBYIOLINE LIEISAM
U CoJIep KaHMI0 pedepara;

® [PUMEHUIM CBSI3aHHYI0O C TeMOW uH(GOpPMAIMIO, HCIONb3Yysl TMpPU STOM
MaTeMaTUYECKUN NOHATUMHBIN aIapar;

® [IPEICTABUIN CTPYKTYPUPOBAHHBIM M IPAMOTHO HANMCAHHBIA TEKCT, MMEIOLIUN
CBSI3HOE COZEpPIKAHUE.

2.2. Meroanuyeckue ykazaHusi 00y4armumcs

2.2.1. PexoMeHaanuu no nNpoyKTUBHOMY YCBOEHUIO yueOHOT0o MaTepuasa
— CaMOCTOSTENIbHOM padoTe 00y4daromerocs.

CamocmosmenvHas paboma o6y4anwuxcs 8Kouaem ciedyowue ee 6Uobl.

1) CamocCTOSATEIIEHOE W3YyYCHHE TeM MPEAYCMOTPEHHBIX Y4eOHO-TEMAaTUYCCKUM
IUTAaHOM,

2) caMONOJrOTOBKA K MPAKTUYECKUM U APYTUM BHAM 3aHITHH;

3) MOArOTOBKA M HAITMCAHUE KOHTPOJIBHBIX PaboT U pedeparos;

4) caMocTOsATeIbHAsE paboTa OOydYaroIIerocs MpU IOATOTOBKE K 3a4eTy WM
HK3aMEHY.

OTu BUABI paboT MpeaIoiaratoT:

- CaMOCTOSITENIbHYIO paboTy 00ydJaromierocs B OMOIMOTEKE;

- UW3y4YeHHE CalTOB MO TeMaM JUCLMILIUHBI B ceTH MHTepHeT;

- U3YYEHHE DJIEKTPOHHBIX YYEOHBIX MaTEpHUaJOB (DJIEKTPOHHBIX YYCOHHKOB U
T.1.), IPUKJIAJHBIX KOMITBIOTEPHBIX IPOrPaMM.

[TpoayKTHBHOCTH YCBOGHHS y4eOHOTO MaTepuaja BO MHOTOM OMNpPEIesIeTCs
WHTCHCHUBHOCTBIO M  Ka4eCTBOM  CaMOCTOATEIbHOW  paboThl  OOydaromerocs.
CamocTtosTenpHast pabora mpennosaraet (HopMupoBaHUE KyIbTYpPhl YMCTBEHHOTO
TpyJda, CaMOCTOSITENIFHOCTH W WHHUIMATHUBHI B TIOMCKE M TPUOOPETCHWH 3HAHUI,
3aKperyieHHe 3HAaHWW W HaBBIKOB, TOJYYEHHBIX HA BCEX BHAAX YUCOHBIX 3aHSITHIA,
MOJITOTOBKY K MPEACTOSAIINM 3aHSATUSIM, 9K3aMEHaM; BBITMOJTHEHNE KOHTPOJIBHBIX PaloT.

CaMocTosATeNbHBIA TpPyA pa3BUBAE€T TaKWE KayecTBa, KaK OPraHU30BAHHOCTD,
AUCHMUILUTUHUPOBAHHOCTh, BOJIO, YIOPCTBO B JOCTIKEHUH TIOCTaBJICHHON LEJH,
BbIpa0aThIBAET yMEHHUE AHAIM3UPOBATh (PAKThl U SIBICHUS, YUUT CAMOCTOSTEIHHOMY
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MBIIJICHUIO, YTO MPUBOANUT K Pa3BUTHIO U CO3JAaHHUI0O COOCTBEHHOTO MHEHHS, CBOUX
B3IJISI0B. YMEHHE paboTaTh CaMOCTOSITEIbHO HEOOXOUMO HE TOJBKO JJISi yCIEUTHOTO
YCBOEHUS COAEpaHUs Y4YeOHOW MporpamMMbl, HO U Il JAIbHEHIIEW TBOPYECKON
NEATEIIBHOCTH.

OcCHOBY cCaMOCTOATEIHLHOM PabOTHI 00YYAOIIETOCS COCTABIsAET paboTa ¢ yaeOHOM
U HaydyHOM MaTeMaTH4ecKoW JuTeparypoil. M3 ombiTa pabOThl ¢ KHUTOH (TEKCTOM)
CleyeT OmpeNeeHHass IOCIeI0BaTebHOCTh JCHCTBUM, KOTOpOW Iienecoo0pa3Ho
npuaepxkuBatbea. CHadana mpoyuTaTh BeChb TEKCT B ObicTpoM Temrie. Llenbro Takoro
YTEHUS SIBJISIETCS TO, YTO CO3JIaeTCsl o0lIee MpeAcTaBiIeHUue 00 U3yyaeMoM Bompoce (He
3allOMHMHATh, @ MOHATH OOIIMNA CMBICI MPOYUTAHHOTO). 3aTeM MPOYUTATh BTOPHUUHO,
0oJiee MEIJIEHHO, YTOOBI B XOJI€ UTEHHUS MOHSTH U 3alIOMHHUTH CMBICI KaXKI0u (pasbl,
Ka)KJIOTO TMOJIOKEHHUS U BOIIpPOca B 1IeJIoM. MaTreMaTuyecKkuii TeKCT HE00X0IMMO YUTaTh
C KapaHJaIlloM B pyKax, IPOJIeibIBasi BCE MaTEMAaTUYECKHE MPeoOpa3oBaHms, O KOTOPBIX
TOBOPUTCSL B TEKCTE. BBIJENEHHbIE XKUPHBIM IIPU(TOM NpaBUIA U TEOPEMBI HYKHO
BBIyUYNUTh HAu3yCTh. YUTEHUE MPUHOCUT MOJb3Y M CTAHOBUTCA NPOIYKTUBHBIM, KOrJa
CONMPOBOXKIAETCS 3AMHUCSIMU. DTO MOXET OBITh COCTABJICHHE IUIAHA HPOYUTAHHOTO
TEKCTa, TE3UChl WM BBIMKMCKU, KOHCIIEKTUPOBAHKUE U Ap. BriOOp BUIa 3amucHu 3aBHCHT
OT XapakTepa U3y4aeMoro Marepuaia u 1ejeid paboThbl C HUM.

Ecmu  comepxkanue Marepuana HECIOXKHOE, JIETKO YCBAaWBaeMOE€, MOXKHO
OTPaHUYMTHCS COCTABIICHUEM IIJIaHA.

Eciu marepuan coaepKUT HOBYIO M TPYIHO YyCBaMBaeMylo HH(POpPMAIUIO,
1eJ1ecO00pa3HO €ro 3aKOHCHEKTUPOBaTh. Pe3yiabTaThl KOHCIIEKTUPOBAHUS MOTYT OBIThH
MIPE/ICTABJICHBI B PA3JIMYHBIX (hOpMax.

I[lnan — »TO cxema NPOYUTAHHOTO Marepuaina, KpaTKuil (WM MOAPOOHBIN)
[IEpEYEHb BOIPOCOB, OTPAXKAIIIMX CTPYKTYpY M TOCIENOBATEIBHOCTh MaTepHaa.
[ToapoOHO cocTaBlIEHHBIN IJIaH BMOJHE 3aMEHSIET KOHCIICKT.

KoHcnmekTr — 3TO CcHCTEMaTM3MPOBAHHOE, JIOTHYHOE H3JI0OKEHUE Marepuaia
MCTOYHUKA. Pa3InyaroTcs yeThIpe ThIa KOHCIIEKTOB.

Ili1aH-KOHCIIEKT — O3TO Pa3BEPHYTHIM JETAaIU3UPOBAHHBIM IUIAH, B KOTOPOM
JOCTAaTOYHO TNOJPOOHBIE 3alMUCH MPUBOAATCA IO TEM IMyHKTaM IUIaHA, KOTOpHIE
HYKJAI0TCS B ITOSICHEHUH.

TekcTyadbHbBIii KOHCHEKT — OTO BOCIPOM3BEICHHE HaubOoNee BaKHBIX
MOJIOKEHUHN U (PaKTOB UCTOUYHUKA.
CB00OAHBIH KOHCHEKT — J3TO UYETKO M KpaTko cHopMyIupOBaHHBIC

(I/IBJIO)I(CHHBIC) OCHOBHBIC TIOJIOKCHUA B PE3YJIbTATC FHY6OKOFO OCMBICJIMBAHHA
Marcpuaia. B Hem MOTYT IMIPUCYTCTBOBATH BBIIIHUCKH, IUTATBI, TC3UCHI; 4YaCTh MaTCpHaJiad
MOJKET OBIThH INpCaACTaBJICHA ITIJIAHOM.

TemaTnyecknii KOHCHMEKT — COCTaBIICTCS Ha OCHOBE W3ydYeHHUS psaa
HMCTOYHMKOB M JaeT 0oJjiee WM MCHEE HMCUCPIBIBAIONIUN OTBET IO KAKOW-TO CXEMe
(Bompocy).

B npouecce M3ydCHHUA MaTCpualia MCTOUYHHKA, COCTABJICHHA KOHCIICKTAa HYXXHO
00s13aTeILHO INPUMCHATh PA3JIUMYHBIC BBIACICHHA, IMOA3ArO0JIOBKH, CO3JaBas 6JIO‘IHYIO
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CTPYKTYpy KOHCIIEKTa. MOXHO MaTepuan pa3OUTh Ha KJacTepbl WM COCTaBUTH
KOHIENTYalIbHYI0 TaOMUIly IO HEMY. DTO Je/laeT KOHCIEKT JIETKO BOCIPHUHUMAEMBIM,
yIOOHBIM AJis1 paOOTHI.

[ToaroToBKa K MPakKTHYECKOMY 3aHSTHIO BKIIFOYAET 2 3Tara:

111 — opraHu3alMOHHBIN;

211 - 3aKperuieHne U yriryOJieHne TeOpEeTUYECKUX 3HAHUM.

Ha nepBom sTamne oOywaroumuiics IUIAaHUPYET CBOIO CaMOCTOATENbHYIO padoTy,
KOTOpasi BKJIKOYAET:

- YSICHEHHUE 3a/IaHUsI HA CAMOCTOSITENIBHYIO padoTy;

- 1oA00P PEKOMEHI0BAaHHOM JIUTEPATYPHI;

- COCTaBJICHHME IUIaHA PabOThl, B KOTOPOM OIPEACISIOTCS OCHOBHBIE IMYyHKTHI
MIPEACTOSAIEN TOATOTOBKH.

CocrapneHue miaHa JUCUUIUIMHUPYET U MOBBIIIAET OPraHU30BAHHOCTD B padoTe.

Bropoii 3Tan BKJIIOYAET HENOCPEICTBEHHYIO TMOJITOTOBKY oOOydaromerocs K
3aHATHIO. HaunHath Halo ¢ M3ydeHUs PEKOMEHJIOBaHHOW nutepaTypbl. HeoOxomumo
MIOMHUTB, YTO Ha JIEKIIUM OOBIYHO paccMaTpHUBAETCS HE BECh MaTEpHall, a TOJbKO €ro
yacTh. OcTasbHasg €ro 4acTh BOCIOJHSETCS B MPOLECCE CaMOCTOATENbHON paboThl. B
CBSI3U C OTUM paboTa C PEKOMEHJOBAHHOW JuTepaTypod ooOs3arenbHa. Ocoboe
BHUMaHHUE MPU 3TOM HEOOXOJIUMO OOpaTUTh HA COAEpP’KaHUE OCHOBHBIX IMOJIOKEHUH U
BBIBOJIOB, OOBSICHEHHUE SIBICHUM U (DAKTOB, YSCHEHUE NPAKTUYECKOTO IPUIOKECHUS
paccMaTpuBaEeMbIX TEOPETUUYECKUX BOIPOCOB. B mporecce 3Toit paboTsl 00yuaromuics
JOJDKEH CTPEMUTBCS MOHATh M 3allOMHHUTH OCHOBHBIE IOJIOXKEHHUSI PacCMaTpHBAEMOIO
MaTepuaia, MpUMephl, MOSICHSIOUIME €ro, a TaKkKe pa3o0paTbcs B WUIUIIOCTPATUBHOM
Marepuae.

3aKkaHYMBaTh MOATOTOBKY CJEAYyeT COCTaBJICHHMEM IUIaHa (KOHCIEKTa) IIO0
M3y4aeMoOMy Marepuaiy (BOmpocy). OTO MO3BOJIIET COCTaBUTh KOHLEHTPUPOBAHHOE,
CKaToe MPEACTABICHHE 110 U3y4aeMbIM BOIIPOCAM.

B npouecce moaroToBKM K 3aHATUSM PEKOMEHIYETCS B3aMMHOE OOCYXKIEHUE
Marepuana, BO BpeMsi KOTOPOTO 3aKpeIUIAIOTCS 3HAaHMS, a TakkKe MpuoOpeTaeTcs
MpaKTHKa B U3JI0)KEHUH U Pa3bsICHEHUHU MOJTYYEHHBIX 3HAHUI, Pa3BUBAETCS PEUb.

[Ipu HeoOXxoaMMOCTH clielyeT oOpamaThCs 3a KOHCYJIbTAIMEN K IpenogaBaTelio.
Wns Ha KOHCYJBTAIMIO, HEOOXOIMMO XOPOILIO MPOyMaTh BOIMPOCHL, KOTOPbIE TPEOYIOT
pPa3bsACHEHHUS.

B Havane 3anaTus oOydaromuecs TOJ PYKOBOJACTBOM IperojaBarens Oosee
ri1yOOKO OCMBICIMBAIOT TEOPETHUECKHUE TOJIOKEHUSI M0 TeME 3aHSTHUS, PACKPHIBAIOT U
OOBSCHSIIOT OCHOBHBIE siBJieHUS W (akThl. B mporecce TBOPYECKOTO OOCYXKIACHHS H
JUCKYCCHUU BBIPAOATHIBAIOTCS YMEHHS M HABBIKU MCIIOJB30BATh MPUOOPETECHHBIE 3HAHUS
JUISl peLICHUsI TPAKTUYECKUX 3a]1aY.

[Ipy moAroTOBKE K MPAaKTUUYECKOMY 3aHSATHUIO HEOOXOJUMO MOMHHUTH, 4YTO JIt00ast
TEeMa 10 MaTeMaTUKE TECHO CBSI3aHA C paHee n3yyaeMbIMU TeMaMu. bonee Toro, iUMeHHO
CUHTE3 IIOJIyYEHHBIX paHEe 3HAaHUW M TEKYLIEro MaTepuaja Mo Kypcy Jelaer
NOATOTOBKY PE3YJbTATUBHON U BCECTOPOHHEN.
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W3ydyeHnne BOMpOCOB ouepenHOM Tembl TpeOyeT TIIyOOKOro  YCBOCHHS
TEOPETHYECKUX OCHOB JUCUUILIMHBI, PACKPBITHS CYIIIHOCTH OCHOBHBIX MaT€MaTHYECKHX
MOHSTHA, TPOOJIEMHBIX aCTIEKTOB TEMbI U aHAIHM3a (PaKTUIECKOT0 MaTepuara.

2.2.2. PexoMeHIALIMU 110 MOATOTOBKE K 3aHATHSIM B HHTEPAKTHBHOIM
dpopme

[Ipyn mOAroTOBKE K 3aHATHIO B MHTEPAKTUBHOW (popMme 0oOyyaromuics, Mpexie
BCEro, JOJDKEH U3YYUTh T€ paslelibl y4eOHHKA, KOTOpble ObUIM PEKOMEHIOBAHBI
npenojaBareneM. Kpome Toro, mnpu  HEOOXOAUMOCTH, CIEAyeT IPUMEHSTH
MYJIbTUMEIUMHBIE CPEJICTBA, CIIEIUaIbHOE 000pYAOBaHHE.

[IpoBeneHne WHTEPAKTUBHOTO 3aHATHS  BKIIIOYAET CICAYIONIME IpaBUIIa
MOBEJEHUS 00yJYaroIUXCsl:

- oOydarommecss  JODKHBI  CIIOCOOCTBOBATH  TIIATEIBHOMY  aHAJIU3y
pa3HOOOpa3HbIX MpoOJeM, MpU3HABAs, YTO YBAXKEHHE K KaXJIOMY YEJIOBEKY U
TEPIUMOCTH — 3TO OCHOBHBIE IIEGHHOCTH, KOTOPBIE JOIHKHBI OBITh TOPOTH BCEM JTIO/ISIM;

- CIOCOOCTBOBATh M BOOJYIIEBISATH HA MOUCK MCTUHBI, HEXKEIN Y€M MPOCTOMY
YIPaXHEHUIO TI0 aHAJIOTHH;

- pacmpoCTpaHATh HJea]l TEPHUMOCTH K TOYKaM 3PEHUS JPYrux JIIOJEH,
CHOCOOCTBYSl TOUCKY MCTHUHBI, NMPUHMMAs pPa3iInyusi, KOTOPbIE CYILIECTBYIOT MEXKIY
JTIOAbMU,

- COpEBHOBAaHHME M JKeJaHWe NOOeAUTh HE JOJUKHBI IpeolnanaTh HaJ
TOTOBHOCTBIO K IOHUMAaHHIO M UCCIIE0BAaHUIO 00CYKIaeMBIX MPOOIIEM;

- npu OOCYXIEHUHM CTOPOH BO3JEP’KAaThCS OT JIMYHBIX HAaNajJoK Ha CBOMX
OTIIOHEHTOB;

- CIIOpUTH B JPYKECTBEHHON MaHepe;

- OBITh YECTHBIMH M TOYHBIMU B TIOJTHOW MEpE€ CBOWX MO3HAHHM, MPEACTABISA
noaJaepKku u uHpopMmammio: oOydarmuecs HUKOTa HE JOJKHBI yMBIIUICHHO
HCKaXXaTh (paKThl, IPUMEPHI NI MHECHUS;

- BHHUMATEIBHO CIIyIIaTh CBOWX OIIMOHEHTOB M TIOCTApaThcs cCHaenaTh BCE,
9YTOOBI HE UCKAXXAaTh WX CJIOBAa BO BpeMs 1€0aTOB;

- S3BIK M KECTHI, MHCIIOJIb3yeMble OOYyYarolMMHCS, AODKHBI OTpa)kaThb HX
YBa)KEHHE K JIPYTHM.

2.2.3. PexoMeHAaIUM N0 MOJATOTOBKE K 3a4€Ty WU IK3aMeHy

OTBeTCTBEHHBIM JTarioM y4eOHOTro TIpollecca SIBISETCS cladya  3adera.
becciopubiM  (pakTOPOM YCHENTHOTO 3aBEPIICHUS OYEPETHOTO CEMECTpa SIBISETCS
KpOIIOT/IMBasl, CUCTeMaTH4eckasi paboTra oOyyaromerocs B TeUeHUEe Bcero cemecrpa. B
ATOM CJIy4ae MOJATrOTOBKA K UTOTOBOM aTTecTaliuu OyAET SBJISTHCA KOHIIEHTPUPOBAHHOM
CHUCTEMAaTHU3AIMEN BCEX MOJTYYEHHBIX 3HAHUM 110 JTAHHOW JTUCUUIUIMHE.

B TteueHne Bcero cemMecrtpa PEKOMEHAYETCS pacCMaTpuBaTh W MOBTOPSTH
M3y4aeMble OTBETHI Ha BOIIPOCHI, @ TAKXKE MCIO0JIb30BaTh B Ipoliecce 00ydeHus: yueOHo-
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METOANYECKUI KOMIIJIEKC, JIPYTUE METOAMYECKUE MaTepHuabl,
pa3pabOTaHHBIE W PEKOMEHJOBaHHBIC Kadeapod OONMX TUCIUIUIMH 10 MaTEMaTHKE.
DTO TO3BOJUT B TMporecce H3y4YeHHs TeM chopmupoBath Oojiee TPaBUIBHOE W
000011IeHHOE BUIeHNE 00YJArONTUMCS CYIIEeCTBa TOTO WM MHOTO BOIPOCA 3a CUET:

a) YTOUHSIOIINX BOIIPOCOB MPENO/IaBaTEeN0;

0) MOATOTOBKU [OKJaJa Ha OTICJbHBIE TEMbI, HanboJee 3auHTEPECOBABIINE
oOyuarorierocs;

B) CAMOCTOSITEIILHOTO YTOYHEHUSI BOIIPOCOB HA CMEXHBIX JUCIUIUIMHAX;

T') YIUIYOJIE€HHOTO U3yUYE€HHS BOIIPOCOB TEMBI IO YUEOHBIM MTOCOOHSIM.

Kpome Toro, Hanu4ue nepeyHs BOPOCOB B NMEpUO1 00yUeHHUsI TTO3BOJIUT BbIOPATh
U3 TIPEJIOKEHHBIX MpernojaBaTeieM YYeOHMKOB HauOoJee ONTUMANIbHBIN 11 KaXKI0To
00y4JaroIerocs, ¢ TOUYKH 3PCHUS €T0 WHANBUYaTbHOTO BOCIIPUATHS MaTepHaia, YPOBHS
CJIOKHOCTH Ml CTHJIUCTUKH U3JI0KEHUS.

[Tocne w3ydeHUS COOTBETCTBYIOIIEH TEMATHKH PEKOMEHIYETCS IPOBEPUTH
HaJgu4re W (OPMYIMPOBKH BOMPOCA IO 3TOH TeMEe B IMEpPEYHE BOMPOCOB K 3a4YeTy, a
TaK)Xe TOTBITATHCS U3JIOKUTHh OTBET HA ATOT BOMpOoc. Ecn BOZHMKAIOT CI0KHOCTH TIPH
PACKpBITHM MaTepHayia, CIeAyeT BHOBb OOPATHTHCS K JICKIIMOHHOMY MaTepuany,
MaTepuansaM MPaKTHICCKUX 3aHATHH, YTOYHUTh TCPMHHOJIOTHYCCKUAN aImapaT TeMbI, a
TaK)Ke MPOKOHCYJIBTUPOBATHCS C MPENOaBaTEeIeM.

Jlnst cucteMaTu3alM 3HAHUM M TOHUMAaHUS JIOTUKM HW3Y4YeHHUs MpeaMeTa B
npoiiecce O0yueHUs] PEKOMEHIYETCSl IMOJIb30BaThCA MPOrPaMMON COOTBETCTBYIOIIETO
Kypca, BKJIIOYAIOmeld B ceOsi pasjieibl, TEMbl M BOIPOCHI, ONPEICISIONINE CTaHIAPT
3HAHUM IO KAXKJIOU TEME.

[Ipy moAroroBke K 5K3aMEHY B TMEPUOJ CECCHU KOHCTPYKTHUBHBIM SIBIISCTCS
KOJUICKTUBHOE OOCYK/IEHHE BBIHOCHMBIX Ha JK3aMEH BOMPOCOB C COKYPCHHKAMH, YTO
MO3BOJISIET TIOBBICUTH CTETICHh CHCTEMATH3AIINN U yTIyOJICHUS 3HAHHUM.

[{enecooOpa3HbIM  SBISCTCS pEHNICHUE TECTOB IO HW3y4aeMOMY IMpEaMETY,
MpealaraéMbIX TIPerojaBareyieM Ha CEMHUHAPCKUX 3aHATHSAX, a TakkKe ITHPOKO
MIPEICTABJICHHBIX B CIEIUAIBHBIX U3JIAaHUAX. DTO TO3BOJIMT BBISIBHTH KaK OOIIUE, TaK U
0oJiee y3KHe BOIIPOCHI IPEIMETa, KOTOPBIE TPEOYIOT COOTBETCTBYIOIIECTO YTOUHCHHSI.

[lepen KoHCymbTaMEeW TO TPEAMETY CIEAYeT COCTaBUTH CIHCOK BOIPOCOB,
TPEOYIOMUX JOTMOTHUTEIBHOTO Pa3bsICHEHUS TIpernoiaBaresieM. TouHbie POpMyIUPOBKH
U OTIPEJICNICHHUS, & TaK K€ CIOCOOBI IEHCTBUS HY>KHO TTOBTOPSATH MEPE]T DK3aMEHOM WJTH
3a4€TOM KaKIbIN JE€Hb.
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