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MoscHUTEeNbHAA 3anucka

N3yyeHne matemaTUKM HANpaBieHO He TONbKO HA YCBOEHMe 0OyvalolmMmMucs
OnpeaenéHHoi CYMMbl 3HAHWUI, HO U HA Pa3BUTUE TMYHOCTMU, €r0 NO3HABATENbHbIX U
co3upaTenbHblX cnocobHocTeil. Ha 6a3oBom ypoBHe ob6ydatowmecs nosyyatoT
npencTaB/iieHMe O PO MaTeMATUKKU B COBPEMEHHOM MUPE, 0 CNoCobax NpUMeHeHUs
MaTEMATUKMN B TEXHUYECKMX U TYMAHUTApHbIX chepax C aKLEHTOM Ha PaCKpbITUM ponu
MaTEMATUKNU KaK 3NEeMeHTa YeNnoBeyecKoil KynbTypbl. Pa3BuBaloTcs 06pasHble
NpeAcTaBAeHMs 0 MAaTEMATUYECKUX ABNEHUAX U 3aKOHOMepHOCTAX. Llenblo 06yyeHuns
Ha 064330B0M ypoBHE CNYXWUT pa3BUTUE aABCTPAKTHOrO, JIOTUYECKOTO W
aNropuMTMUYECKOTO MblIlW/IEHUS, T. €. Tex KOMNETEHUWUIA NUYHOCTHU, KOTOpble
HeobxoaMMbl YenoBeky ans cBob6ogHOro (YHKLUMOHMPOBAHMA B OOLLECTBEHHOM
cpene. [lpoguibHeiii ypoBeHs NAET yKe BO3MOXKHOCTb NpuobpecTy cpeactBa ans
M3y4YeHMA 3aKOHOMEPHOCTEN.

HaHHbIN AOKYMEHT unncTpupyer MeTtoauky npenojasaHus
o6Ue0bpa3oBaTeNbHON Y4eOHOW AucUMNAMHBI MaTemaTuka nporpamMm CpeaHero
npocdeccMoHanbHOro 06pa3oBaHMA, peanusyeMblx Ha 6a3e OCHOBHOTO 06LWEro
06pa3oBaHuMA. B HeM copepikaTcs yKa3aHWs No opraHu3aLum obyyeHns MmaTeMaTuKe.

CoBmecTHOE ncnonb3oBaHue CUCTEMHO-[EATENIbHOCTHOTO n
KOMNETEHTHOCTHOTO  MOAXOLOB  CMOCOOCTBYET  MPAKTUKO-OPUEHTUPOBAHHOMY
XapaKTepy NOAroTOBKM 00YYalOWMXCA, YCUEHWIO PO UX CAMOCTOATENIbHON PaboThl
No paspelleHnto 3aay v CUTyaLmii, UMATUPYIOLLMX COLManbHO-NpodeccmoHanbHble
npobsembl, TO €CTb BaXHOe MECTO OTBOAWUTCSH AKTUBHOW M PA3HOCTOPOHHEN, B
MaKCUMaNbHOW  CTeNeHW CaMOCTOATENbHOW  MO3HABAaTENIbHOW  AeATeNbHOCTM
obyyatowerocs. [o3aTomy AoMKHAa nNpeBanuMpoBaTb TBOPYECKas, MPOAYKTUBHAS
[eATeNbHOCTb.

[lns BbINONHEHMA 3aja4yM MOTMBALMKM OOyYalOWMXCA HEOOXOAMMO BKIOYATH
MaTepuan npoheCccUOoHaNbHOM HaNpaBNEHHOCTHU, YYUTLIBAA KpUTEpUM ero otbopa
(3HAaYMMOCTb, LOCTYNHOCTb, ONTUMANBHOCTD).

WHTeHcudumkaums obueobpasoBatenbHoM  NOAroToBKM — obecneymBaetcs
MCNOMb30BAaHMEM MEXOMCLUNANHAPHBIX CBA3eil (Hanpumep, NpotheccMoHanbHo-
OPMEHTUPOBAHHbIE 331a4M U BUHAPHbIE YPOKMK).

Lenb pa3paboTku  MeTOOMYECKMX  PEKOMEHJauuii —  onpepeneHue
KOMMIIEKCHOrO MOAXOAA K OpraHu3auuMu obyyeHMs MaTemMaTUKe C  Y4ETOM
npodeccroHanbHOM HanNpaBNEHHOCTM NPOrPaMM CpefHero npodeccMoHaNbHOro
06pa3oBaHus.

3mecb onucaHbl pekoMeHAauuu no pa3paboTke AMAAKTUYECKUX MATEPUANOB W
No OpraHu3aLum BHeAyAUTOPHOW paboThl.



PekomeHgauuu no pa3pa60TKe ANJaKTU4eCKUX MaTepuanos

Co,qepmaH ne, OCHoBHasa 4acCtb

Peanu3ys pelweHne 3anauv nosblleHns 3cheKTUBHOCTU U KAYeCcTBa y4ebHOro
npouecca Mo  MaTeMaTUKe, HeobXooMMO  aKTMBM3UPOBATb  [EATENbHOCTb
obyyawowmxcs. Cnegyetr yBenuuMBaTb aKTUBHble ¢opMbl paboOThl, BOBNEKAs
o0yYalolMXC B MaTeMaTUyeckylo [esTenbHOCTb, obecneymBas TeM CaMbIM
NOHMMaHWe MaTeMaTMYeCcKoro MaTtepuana, pa3BUTME MWHTENNEeKTa, npuobpeTeHue
NPaKTUYECKUX HABbIKOB, YMEHWN NpPOBOAUTb PACCYXAEHWS UM [0Ka3aTenbCTBa.
AKTyanbHO MCNONb30BaTb KEWUC-METOA, MEeTo[, MPOEKTOB, NPOONEMHbIA, MeTop,
Pa3BUTUA KPUTUYECKOTrO MbIWNEHUA Yepe3 YTeHMe M NUCbMO, 3BPUCTUYECKUHN,
MccnefoBaTeNbCKUt METOA, METOM MOAYNbHOTO 00YYEHHUS.

Mpexpae Bcero obpatm BHUMAHWE HA TO, YTO OMOPHbIE KOHCMEKTbI Cofepxat
pa3Hble QopMbl AMAAKTUYECKUX MaATepuanoB, NPEACTaBJEHHbIX B BUAE TECTOBbLIX
3a[aHUN, KIIOYEBBIX 3a[,aY4, MAaTEMATUYECKUX UKTAHTOB, CAaMOCTOATENbHbIX paboT. B
KaXX[OM KOHCMeKTe yKa3aHo, Kakue npeameTHble KomneTeHuMn dhopMupyoTca npu
BbINONHEHUW  NpefCTaBleHHbIX  3ajaHWi.  3gecb  OTMevaeTcs,  Kakue
npodeccMoHanbHble KOMNETEHL MM HAYMHAOT GOPMUPOBATLCA B NpoLecce yyebHOM
[eATENbHOCTU. 3TO KACaeTCs M OUAAKTUYECKUX MATepuanos, PACMONOXEHHbIX B
TEXHONOrMYECKUX KapTax. Kpome TOro, 04eHb BaXKHbIM OPUEHTUPOM [1f pa3paboTKu
AVAAKTUYECKUX MaTepuanoB aBaseTca GoHp oueHouHbix cpeacts (POC).

Takum 06pa3oM, MOXHO CPOPMYINPOBATL 4e&Tb NPUMEHEHNUS AUAAKTUYECKNX
MaTepuanoB B NpoLiecce NoAroToBKM KBanUdULMPOBAHHbIX paboUYMX U CNELMUANUCTOB
cpefHero 3BeHa — obecneyeHuWe YCMEWHOro YCBOEHUs  0OyYaloWMMUCS
obleobpa3oBaTeNnbHblX M NpodecCMOHanbHbIX  3HaHMIA,  3ddeKTUBHOE
(hopMMpPOBaHME NPAKTUYECKUX YMEHWUI 1 HABbLIKOB.

MpodeccrmoHanbHas HanpaBNEHHOCTb PEANM3yeTCs B Tpex hopMax: NPaKTUKO-
OpPWUEHTUPOBAHHbIE 3ajayl, WHAMBMAYANbHbIE MPOEKTbl UM OMHApHble ypoku. B
bonblueit CTeneHW pacnpocTpaHeHbl Takue TUMbl 3aHATUN: KOMOWHWPOBAHHOE,
TeOpEeTMYECKOE M NpaKTUyeckas pabora.

3aHATUA B AyAWTOPUM [AOJXKHLI ObITb Pa3HOOOpasHbl MO CBOEMY TUMY W
cofepXaHuio. Hanpumep, nNpu TeOPETUYECKUX M3TOKEHUAX HEOOXOAUM 3NeMEHT
aKTyanusaums 3HaHuin. O0ObsCHeHMEe HOBOrO MOXeT ObiTb MOJIHBIM CO CTOPOHbI
npenoaaBaTens U MOXKET BK/OYATb aKTUBU3MPYIOLLME [EATENbHOCTb 00YYatoLmXCs
NPUEMBI, TaKUE KaK CaMOCTOATE/bHbIA NOMCK [JOKA3aTeNbCTBA NOJYYEHHBIX (HAKTOB.
Tak B TexHonoruyeckoir kapte 6.10 (cm. npunoxenue 1) npepnaraercs
CaMOCTOATENbHbIA MOWUCK BbIBOAA (OPMynbl NAOWAAM MOBEPXHOCTU KoHyca. He
cnenyeT UrHOpMpOBaTb B TEOPETUYECKOM 3aHATWUM 3Tan MEPBUYHOTO 3aKpenseHus
NONYYEHHBIX 3HAHWUI, YTO TaKXKe NPEMNOKEHO B YKA3aHHOI TEXHONOTMYECKOI KapTe.




B pa3znene «BeposTHOCTb M CTaTUCTUKA» HA 3aHATUSAX KOMOMHUPOBAHHOIO TUNA
MOXHO MCMO/Mb30BaTh MEXAMCLMNAWHAPHbLIA MaTepuan no teme «BeposTHOCTb B
npoceccnMoHanbHblX 3agadvax (BCXOXECTb CEMAH LBETOB, BbiNafeHWEe OCAAKOB)».
Obyyatowmmcs gaBanoch 3afaHue 3a 10 AHeNn [0 3aHATUSA NOCaAUTb AoMa no 10 ceMsH
(kaneHaynbl unu nobenuu, uau Gapxatues), pasfenuBWMCh HA Tpu rpynnbl. Ha
3aHATUM aKTYaNU3MPYeTCs MOHATUE BCXOXECTU CEMAH U NMPOBOAUTCS NMpaKTUYecKas
paboTa no c6opy M 06paboTKe cTaTUCTUYECKUX AaHHbIX. OOyYalolmMecs pa3nenstoTcs
Ha rpynnbl ¥ HAXO4AT OTHOCUTENbHYIO YACTOTY BCXOXECTU CeMsH. 3apaHee nosyyns
3ajaHue, pe3ynbTaT KOTOPOro  NPOKOHTPO/NMPOBAN  npenojaBaTenb, OAWH
00yYaloLMINCA paccKasbiBaeT O TOM, YTO MOKa3aTenu BCXOXKECTU OyayT Hanpsmyio
BAUATb HA HOPMY BbiCeBa CeMsiH. [paBUAbHO paccynTaB NPOLIEHT BCXOXECTU, MOXKHO
M30exaTb MUWHUX TPAT U CIKOHOMUTbL CEMEHA LEHHbIX COPTOB U KyNbTyp. TaKkKe OH
NPUBOLMUT AAHHblE BCXOXECTU KaneHaynbl, n1obenun u 6apxatues. Ecnu Kk konnegxy
OTHOCUTCS Kakoe-1nbo TeNANYHOE X03ANCTBO MAKU MMEIOTCA NOA0OHbIe NioWaam, To
MOXHO NPOBOAWUTL AAHHYIO MPAKTMYECKYo paboTy B 3TUX MacTepckux. B mpouecce
yyebHOW feATenbHOCTM obyyalowmecs Yy3HAOT HOBOe, (OPMUPYIOT  YMeHUs
NPUMEHEHUA MONYYEHHbIX paHee 3HaHMIA, pPaboTalT CaMOCTOATENBHO B rpynnax.
pepcTaBneHHbIn MaTepuan (U3 TexHonornyeckomn kaptel 11.3 (cm. npunoxexue 2)
BbI3bIBAET MHTEPEC Y 0OYUAIOLMXCSA U CAYKUT 3a1a4e UX MOTUBALUN.

B Teme «OcHOBHble BuAbl yAOOpeHUil, Ux NnpuMeHeHue (cocTaBneHune Tabauu,
Aunarpamm)»  MOHATME  BCXOXEeCTUM  noay4yaer  passutve. Ha  3aHATUHM
KOMOWHMPOBAHHOIO TWNA PaCCMATPUBAETCA BAUAHME YAOOPEHWA HA BCXOMKECTb
ceMmsiH. [lpuyem He0b6Xx0aMMO 06PATUTL BHUMAHWE HA COBNOEHNE KpuTEPHEB OTOOPA
NPaKTUKO-OPUEHTUPOBAHHbLIX 3a[ay4, @ UMEHHO, 0nTUMaibLHOCTs (NPOEeCCMOHANBHO
3HaYMMOe CcofepKaHue OOMKHO OblTb 3aleCTBOBAHO B MUHMUMANbHO BO3MOXHOM
00bEME, OHO He 0MIKHO «NepeKpbiBaTb», «3aTMEBATb» MAaTEMATUYECKYI0 LLEeHHOCTb
matepuana). Hanpumep, npepnaras 3apgavy: «MmewTtca cnepylowme [aHHble 0
BCXOXXECTU IYKOBUL, LLBETOB M KOJIMYECTBOM BHECEHHbIX MUHEPasbHbIX YA0OPEeHUI NO
10 TENANUYHBIM XO3NCTBAM:

BHeceHO BHeceHO
BcxoxecTb BcxoxecTb
MUHEpPanbHbIX MUHEpanbHbIX
Ne , KON-BO Ha . Ne , KON-BO Ha .
ypobpeHnn Ha yaobpeHuii Ha 1
KB M KB M
1kBM, T KB M, I
1 128 140 6 183 197
2 179 262 7 201 246
3 221 289 8 195 276
4 136 191 9 141 187
5 164 202 10 192 253




[na n3yyeHna 3aBUCUMOCTU MEXAY BCXOXECTbIO JIYKOBUL, LBETOB U KONIMYECTBOM
BHECEHHbIX MWHepanbHbIX yA0OpeHMIt NpoM3BEeCTM TPYNMNUPOBKY TEMIMUYHbBIX
X037MCTB, 00pa3oBaB TpW Tpynnbl C paBHbIMW MHTepBanamu. lo Kaxpaon rpynne
NOACYMTANTE: YNCNO NPEANPUATUI; CPELHIO BCXOXECTbIO NYKOBUL, LLBETOB; CPeAHUA
00bEM BHECEHHbIX MUHEPaNbHbIX ya06peHnit Ha 1 kB M B r. llocTpoiTe ructorpamMmmy
3aBUCUMOCTU MEXJAY BCXOXECTbl0 JIYKOBUL, LBETOB M KOJUYECTBOM BHECEHHbIX
MUHEepanbHbIX yaoopeHuit. cnonb3yite anekTpoHHble Tabnuubl. CaenaiTe BbIBOAbIY,
obyvalolmecs npexae Bcero GopMmupyioT yMEHUs U3 pasgena MaTeMaTuyecKom
CTAaTUCTUKM — NepBUYHOI 06pabOTKM HabMoaAaEMbIX AaHHbIX. [JaHHbI NpUMep B3AT
U3 TexHonormyeckom KapTol 11.6 (cM. npunoxerue 3).

Ha npakTMyeckux 3aHATUAX WHTEpeC npeAcTaBAsieT NpUMEHeHUe Kelc
TexHonorui  (Keiic-ctagm (case-stady), 3amayHblli  MeTOL) — OCMbIC/IEHMUE,
oOCcyxaeHMe, aHaNN3 U NOUCK PeLleHNs KOHKPETHOM CUTyaLuu, onncaHue KOoTopon
npencTas/ieHo B Kence.

Keic coctaBnaetca no onpeaenéHHbIM NpaBuiam:

e OnuceiBaeTcs NpobnemMHas cuTyauus, Tpebyiolas paspeleHus;

e 3JTa CUTyauus He MMeeT OHO3HAYHOrO pelleHus;

e [lpuBoautcs Habop (aKTOB, WMHCTPYMEHTOB, MO3BONAKWMX BblpaboTaTh
peleHne 3a0aun;

e PeweHne npobnembl, oNUCaHHON B Keilce, TpeOYET aKTUBHOTO UCMOJ/Ib30BAHMUS

TeX UK UHBIX KOMNETEHLMIA, B TOM Yucne u npuobpeTeHns HOBbIX 3HAHUI UK
yMeHuN.

Hanpumep, Ha npakTUYecKOM 3aHATUM (TexHosmormyeckas Kapta 2.5
(cneunanbHocTb 35.01.19, cM. npunoxeHue 4)) obyyarowmecs pa3bmuBaoTCA Ha TPy
rpynnbl, KAXAaa NonyvyaeT CBOW KeWc.

1 rpynna. B napke yctaHoBunu 6enbBenep. Ans 4eKOPMpPOBaHMS €ro LBeTamu
HeoOX0AMMO NMPOBEPUTb NEpneHAMKYNAPHOCTb CTeHbl nony. Kak 310 npoBeputhb C
NOMOLLbIO pyneTkn? BoinonHUTe He0OX0aMMble AeCTBUS B NMOMELEHWUM, B KOTOPOM
Haxoautecb. 060CHyTE CBOM AenCTBUS.

2 rpynna. lMepepn ycTaHOBKOI CTynbeB B benbBefepe Ans 0TAbIXa HE06X0[MMO
NPOBEPUTb W CKOPPEKTMPOBATb WX YCToiMYMBOCTb. Kak ¢ nomowpto wnarata
NPOBEPUTb, JIEXAT 1M OCHOBAHMA YETbipex HOXEK CTyna B OfHOW NNOCKOCTH?
BbinonHMTE NpOBEPKY A4S CTYNA B NOMELLEHUN.

3 rpynna. MpoBepnTb C NOMOWbIO OTBECA NEPNEHANKYAAPHOCTb CTHIKOB CTEH
nony. MapannenbHOCTb CTIKOB APYT APYTY.

PaboTa C KaXnblM KeWcoM mnpeanonaraet Uenblii KOMNAEKC [eACTBUM
(NOUCKOBBIX, MPOEKTUPOBOYHBIX, WMMUTALWOHHO- NPAKTUYECKUX, pedeKCUBHO-



CaMOOLI,eHO‘-IHbIX), yTo obecneyuBaeTt TPEHNPOBKY KOMNETEeHUMN, 3HAYUMbIX OnAa
I'IpOd)eCCVIOHaJ'IbHOFO camoonpepneneHunsa.

1-a rpynna nbiTaeTcs MCNoib30BaTh OOMbLE UHCTPYMEHTOB A1l BbINONHEHUS
3apaHua (Hanpumep, yroNbHWK), HO MpenofaBaTeflb HACTaMBAeT HA MPUMEHEHUM
TONbKO pyNeTKu, 2-2 NPOCTO NPOBEpPSAET YCTOMYMUBOCTb CTY/IbEB «MOKAYMBAHUEMY, HO,
B KOHLLe KOHL0B, Nocie 0bcyxaeHuUi, NOBTOpPeHUs 1 pa3bopa Teopum, obyyarowmecs
HaxoAAT TpebyeMblil aNropuTM AeiCTBUA.

Pa3bop Kencos, Kak NpaBuo, OCYLLECTBAAETCA Npu paboTe B ManblX rpynnax,
4To 0becneymBaeT 06CYKAEHME NpoLecca v pe3ynbTaToB COBMECTHbIX IeACTBMIA BCEX
YYaCTHUKOB MO peLleHnio NOCTaBleHHON 3a8auu.

Keiicbl MOryT GbITb pasHbIMK KaK MO KOMMieKTauuu (Hanpumep, NOMCKOBbIN
KeiiC - NpOU3BOLCTBEHHAA 3afjaya (MCCnepoBaHUe HA TEPPUTOPUM NPeanpuUATUSA B
XO4e 3KCKypcum)), Tak 1 no cnocoby peanu3aumu (TEKCTOBLIE, KOMMYHUKATUBHbIE,
npaktuyeckmne). WHTepecHo co3paHne «06paTHoro Kelca» - 3ajaynM  Ha
dopmMupoBaHue Keiica, Tpebylolleit nogdbopa HeOOXOAMMbIX MaTepUaNoB, UCXOAS U3
3ajaHHOr0 TMNA CUTyauuK 1 cnocoba pelieHuns.

OTpaboTaHHas Kelc-TEXHONOTMA MOXKET ObiTb VYCMewHo MNpUMeHeHa B
ANCTAaHUMOHHOM UM AUCTAHUMOHHO-ayAUTOPHOM copmaTe, B TOM 4uCle BO
BHEAyAMTOPHOIA paboTe (B BMAE 3afaHMIl 1 CAMOCTOSATENIbHOTO BbINMOJAHEHNS).

PexomeHgauuu no noaroToBKe 3agaHui 418 CaMOCTOATENbHOIO BbINOAHEHUA

3afaHuA ANs CaMOCTOATENIbHOIO BbIMOAHEHWUA HANpPaBNeHbl Ha AOCTUXEHMe
yenes NOArOTOBKM  CMeLMannucToB-npodeccMoHanos, aKTUBHOE  BKJOYEHMe
CTY[IEHTOB B CO3HaTe/JbHOE OCBOEHWE COAEepXaHus 00pa3oBaHusA, obecnedyeHue
MOTMBALMK, TBOPYECKOE  OBNAJEHME  OCHOBHbIMKM  cnocobamu  Byayuien
npodeccroHanbHOM AesTeNbHOCTH.

3afaHusA Ana CaMOCTOSATENbHOIO BbINOJIHEHUS MOryT HOCUTb pa3HbII\/‘I XdpaKTep.

WHTepakTWBHOE TecTOBOE 3afjaHMe MOXHO C€034aTb, WMCNONb3yA OHMAMH-
nnatdopmbl. Hanpumep, Skysmart, AKnacc. Pe3ynbtaT BbiNOAHEHMA 3afaHuA
npenogaBaTenb OyAeT BUAETb N0 MEPE €ro BbIMONHEHMS 00yYaOWMMUCS K 3aaHHOMY
CPOKY.

TpaauuMoHHOE 3afjaHne MOXKET OblTb JONOJHEHO ONMOPHbIM TEKCTOM. 3TO MOXKET
ObITb 06paseL, BbINONHEHUS C ONMCAHMEM aropUTMa pelleHuns, 3afada C yKazaHueMm
NnaHa peleHns UK YacTUYHO 3anucaHHble pelleHne, KOTOPOE HYXKHO 3aBEpPLINT, a
3aTeM CaMOCTOATENbHO PewWwuTb aHaNoruyHylo 3agadvy. OnopHbIA TEKCT MOXeT
COLlEPXKaTb CChIKY HA NOI€3HbIA UCTOYHUK MHOPMAL UK.

PaccMOTpUM 0COGEHHOCTM HA NpUMEpe reoMeTpun.



CopepxaHue paspena «leomeTpus» cnocobcTByeT ¢OPMUPOBAHUIO Y
0byyalWmxcs NpeacTaBneHnii 0 reoMeTpuyeckux abCcTpakuuax peanbHOro Mupa
pa3suBaeT 06pa3Hoe U NPOCTPAHCTBEHHOE MbllweHune. Pa3aen npeacTaBneH Tpems
MOAY/NSMU: NOBTOPEHME, NPSAMbIE U MIOCKOCTU B NPOCTPAHCTBE, BK/IKOYAS BEKTOPbI
KOOPAMHATbI, U MHOFOrPaHHUKW.

3afaHus no reoMeTpuu, TPAAULMOHHO, Bbi3bIBAlOT CEPbE3HbIE TPYAHOCTU Y
obyyalolmxcs. PewaemocTb 3afay no 3TOMy pas3feny KpailHe HegocTaToyHa.
Heobxoaumo o6paTuTh AOCTAaTOMHOE BHMMaHWE Ha MOBTOPEHUE OCHOBHbIX (DAaKTOB
NAaHUMETPUM: BUAbI TPEYTONIbHUKOB; 3aMeYaTesIbHbIE IMHUM U TOYKU B TPEYro/ibHUKE
(MepnuaHa, CpeaHAs NWUHUA, BbICOTA, GUCCEKTPUCA, CEpefMHHbIE NEPNEHANKYAAPLI K
CTOPOHE); BMUCAHHAA M ONWCAHHAs OKPYXHOCTW; TPUrOHOMETpUYECKUe (YHKLMMU
OCTPOro yria npsiMoyroNbHOro TpeyroabHuKa; Teopema lNudaropa; Teopembl CUHYCOB
W KOCMHYCOB; BUAbI YETbIPEXYTONIbHUKOB; CBOWCTBA U NPU3HAKM Napanienorpamma,
NpAMOYroNbHMKA, POMa, KBafpaTa, Tpaneuuu; GopMynbl NAoWaaen NAoCKux duryp;
KOOPAWHATHbIN U BEKTOPHbIA METOAbI pelleHns 3aaad.

He3HaHue ¢yHAAMEHTaNbHbIX FEOMETPUYECKUX MOHATUN, (HOPMYJ, CBONCTB
OCHOBHbIX  MJAHUMETPUYECKMX (Uryp NONHOCTbIO  AuwWaeT  0byYalowmxcs
BO3MOXHOCTM NPUMEHATb CBOM 3HAHWA MO MJAHUMETPUM TNPU  pPelleHUm
COOTBETCTBYIOWMX 33434 KaK HA MJIOCKOCTK, TaK M B NPOCTPaHCTBe.

LlenecoobpasHo ucnonb3oBaTb Jtobble NPUEMBI U CPEACTBA, KOTOpble
cnoco6cTBoBanu Obl BU3yanu3auuu npepnaraemblx obyvawowmmcs 3apay. ITo He
TONIbKO NMOCTPOEHME YepTeXeN No YCNOBUIO 3afaul, 3TO, NPeXae BCEro, pasNnyHble
npeamMeTHble Moaenu (MONe3HO ANA  KAXAOW  pelwaemon 3ajaynm  UMETb
COOTBETCTBYIOLLYIO e/ MOLie/b-MOCKa3KY, YTOObI MCNONb30BaTL €€ ANs BU3Yanu3aLmu
YCNOBUS, MOWUCKA U NPOBEPKU PeLleHns), KOMNbIOTEPHbIE MPOrpamMMbl, MO3BOAAIOLLNE
BbINOMHATL reoMeTpuyeckne yeptexu. [lonesHo BblAenUTb 3Ty paboTy BO
BHEAYAMTOPHbIA  TeMaTUYeCKUd  MPAKTUKYM, Ha  KOTOopoM  obyuvatolmecs
TpeHMpoBanucb 6bl B U306paXKeHUM U MOAENMPOBAHUM (UTYP HA NNOCKOCTM W B
NPOCTPAHCTBE, MOJYYUB BO3MOXHOCTb HabMOAATb 33 HUMKM B PasHbIX paKypcax u
BbIOMpaTb Hanbonee yaoOHbIN AN Noucka peweHus. [laHHyo paboTy MOXKHO TaKKe
peann3oBaTh B paMKax NpoekKTa.

Hepocrtatok rpacdmyeckux, reoMmeTpuyecKkmnx npefcTaBieHUin OTPAXaAEeTCa U Ha
pe3ynbTaTax BbINOJHEHWUA 3aaHuWii U3 Lpyrux pa3fenoB Kypca MaTeMaTUKU U Apyrux
o6pa3oBaTesibHbIX JUCUMMAUH, B TOM YuUCNe CBA3aHHbIX C (OPMUPOBAHMEM
npodeccuoHanbHbix KomneTeHuuin. Obyyamowmecs AOMKHBI OBNAjeTb HaBbIKAMM
nepecopMynNpoBaHUA YCNOBMA 3afauu ¢ hOPMaNbHOro A3blka Ha rpaduyeckuii u
Hao6opoT. M03TOMy MCNONb30BaHWE COOTBETCTBYIOWMX KOMMbIOTEPHBIX NPOrpaMm
ABNAETCA HEOTbEeMJEMON YacTbio COBPEMEHHOro 0bpa3oBaTeNbHOro npouecca, Tem
bonee npu obyyeHun matematuke. [lpumepamm Takux AUHAMUYECKMX NPOrpamMM MOTYT
cnyxutb Geo Gebra, Desmos, Komnac-3D (GeoGebra - the world’s favorite, free math
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tools used by over 100 million students and teachers, Desmos | [laBaiiTe y4nTbCs
Bmecte., KOMMNAC-3D YyebHas Bepcus: O nporpamme (kompas.ru)).

AKTUBHblIE [i€ICTBEHHble CPeAcTBa W MeToAbl O00yYyeHWs NO3BONAIOT
obyyaloWMMcs 3KCNepuMeHTUPOBaTb M HOBATOPCKM MOAXOAWUTb K YCBOEHHbIM
3HAHUAM, yMeHMeM W TnoHWMaHuio. [pynnoBble ¢opMbl paboTbl NO3BONSAOT
06YYaIOLLMXCA YYNTLCA APYT Y APYra, 4TO CNOCOOCTBYET Pa3BUTUIO KOMMYHUKATUBHbIX
HaBbIKOB M CMOCOOGHOCTU K KOMNEKTUBHOMN [eATeNbHOCTU. TexHMYeckue cpepcTsa
00y4yeHMss MOryT Kak moMmoraTb 0Oy4aloWwMMcs, Tak M OPOCUTb BbI30B, A TaKKe
pacWMpUTb BO3MOXKHOCTM 00yYeHNs 33 npeaenamm yuebHoN ayauTopuu.

OpfHaKo HapsaAy € UMGPOBLIMU U MHTEPAKTUBHBIMU TEXHONOTUAMMU HEOOXOAUMO
NPUMEHATL TPALULMOHHbIE METOAbl 00yyeHWs uyepe3 noppaxkaHue (BbINOJHEHWE
TUMOBbIX YNPaXHeH Mt No 06pasLy), pykoBoacTa (ONOpPHbIe TEKCTbI), UANIOCTPALMUM U
AEMOHCTpALNUK; MeToLbl YNPAXHEHWI B BbINOHEHUW TPYAOBLIX NPUEMOB, ONepaLun
M KOMMIEKCHbIX paboT; METOAbl CAMOCTOATENbHOTO HABMOAEHUA U CAMOCTOATENbHO
paboTbl. Hanpumep, Takoe 3afaHune u3 pasaena «BeposaTHocTb u cTatucTuka»: «Ons
NpoBefEHNs aHANUTUKM HabMJanoch pacnpefeneHne BbICOTbl  THONbNAHOB
onpepeneHHoro copta. bbuin nonyyeHsl cnegytolmne fjaHHble:

BbicoTa 34 35 36 37 38 39 40 41
TIONbNAHOB(CM)
Konunuectso 8 19 34 108 72 51 6 2
TIONIbNAHOB
NAHHOW BbICOTbI

HanguTte Mmooy v MeaunaHy JaHHOro pacnpegeneHus.
1) Mo=37; Me=37;

2) Mo=37; Me=38;

3) Mo=37,5; Me=37,5

TBOpueckoe 3agaHue, cnocobcTByolee GOPMUPOBAHMIO NPODECCUOHANBHBIX
KOMNeTeHUM, MOXKET ObiTb BbINONHEHO Pa3HbiMM cnocobamu. Hanpumep, B
TeXHONOorMyeckon kapte 3.3 obyvalowumcs npeanoxeHo: PaspaboTtatb CBOIA
HeOGONbWON AM3aliH-NPOEKT C MOJSHbIM PACYETOM, WUCMOJb30BaHME rpaduyecKux
NpUNoXeHuin OyaeT oueHeHO oTpenbHo. Haltu uHdopmauui M nokasatb
npumeHeHune opmynsl [Mka nogcyeTa naowaau GuUrypsl.

BoinonHsas 3apgaHue, obyuyawolwmecs MOryT WCNonb3oBatb rpaduyeckue
nporpamMmbl A5 BbINOSHEHMA NOCTPoeHUs. Pacyér nnowaan dhurypsl TaKKe MOXHO
BbINOMHWUTL B Nporpamme. KoMy-To KOHKPETHO MOXXHO NOPYYUTb HAMTKU MHOPMALMIO
n npumeHuTb opmyny luka pna pacyeta naowaguM W NOArOTOBUTL Hebonblioe
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coobuweHne. loacyeT  CTOMMOCTM  BOMJIOWEHUS  MPOEKTAa  CnocobCTByeT
(bopmMMpoBaHMiO GUHAHCOBOMN rPaMOTHOCTU (CM. NpunoXxeHue 5).

B paspene «OcHOBbl TpuroHometpuu. TpuroHomeTpuyeckue GYHKLUU» B
KayecTBe 3ajayu MOXET OblTb NPEANOXKEHO UCCNEAO0BAHME CXKATUSA W PaCTAXKEHUS
rpadmMKkoB TpUroOHOMeTpuYecKux GyHKumMin. [locTpoeHne pasanyHbix GYHKLMUIA
BbINOJIHAETCA CPEeACTBAMU 3NEKTPOHHbLIX Tabnuu. W yxe Ha OCHOBE MOCTPOEHHbIX
rpacdumKoB, obyyatowmecs AOMKHbI MOCTPOUTb HAPUCOBATL MAH CAfi0BO-MAPKOBOI0O
yyacTka TakuM o6pa3oMm, 4yToObl NMHUM [OPOXKEK, ouyepTaHus Kiymb, Gecepok
3aflaBanucb noayyeHHbiMu rpadmkamu. [JaHHbIN npumep B3AT U3 TEXHONOTUYECKON
KapTbl 4.6, COCTaBNEeHHOM ANA KOMOMHMPOBAHHOIO TUNA 3aHATUA (CM. NPUNOXKEHUE
6).

PaccmoTpum ocobeHHOCTU pa3fiena «BeposTHOCTb M cTaTUCTUKA» HA 6a30BOM
ypoBHe no rpynne cneyunanbHoctel (54.02.01 — [ln3aiinep (no otpacnsam)). Mo teme
«BeposATHOCTb COOLITUIN B AeATENbHOCTM AW3aiiHepay npegnaraeTcs psap 3aaad,
KOTOpble MX MOCTENEeHHO TOTOBAT K 3KOHOMMKO-PACYETHbIM 3ajaHuAM  Anid
BbiNONHeHMA npoekTa. Hanpumep, «[ns pa3paboTKM [M3alNHEPCKOTo MpoeKTa
KBapTMPHOTo NoMelleHMs HeobxoAMMOo NpefCTaBMTb HA BIOOP 2 BUJA UCMO/Ib3YEMbIX
maTepuanos. [epsbiit MaTepuan umeet 5% 6paka, BTopoit 1%. bonee KayecTBeHHbIi
MaTepuan cTouT gopoxe. [u3zaitHep pewunn ucnonb3oBaTb 06a matepuana: Tam, rae
Harpyska 6yaeT Mana, MOXHO MCNOJb30BaTh MEHEe KaYeCTBEHHbI MaTepuan. Y Hero
NONYYUIOCH, YTO NEPBbLIA MaTepuan coctaBnseT 40%, a BTopoit — 60% oT obuiero
o6bema maTepuana. Haipute BeposTHOCTb Gpaka 3TUX UCMONb3yEMbIX MaTEPUANOBY.
Takum o6pa3oM, obyyalowmecs 3aKpennslT yMeHMe Haxo4UTb BEPOSTHOCTb
KQYyeCTBEHHbIX U3ENUN.

PaccmMoTpMM HekoTOpble NpUMEHeHWUs anrebpauMyecKkoro Martepuana Ha
6a30BOM YpOBHE, a UMeHHO B TeMe: «Mcnonb3oBaHuWe norapudmMuyeckoi cnupanu
npuM  BbLINOJAHEHWM  AM3aiHA  MHTepbepa». OOyyawlmMecs Ha  3aHATUM
KOMOWHWPOBAHHOrO TWNA 3HAKOMATCA C WUCTOPUEA BO3HWKHOBEHWUSA MOHATUS
norapudM1yecKoil cnupany n ee MaTeMaTMYeCKUMU CBOMCTBAMU. 3apaHee NosyyunB
3afjaHue, pe3ynbTaT  KOTOPOrO  MPOKOHTPONMPOBaN  NpenojaBaTteNb,  OfMH
oOyyaloWMincs pacckasbiBaeT Npo NorapudMUYecKytd Cnvpanb B apxMTEKType W
xuonucu. OH pemoHcTpupyet GawHio LyxoBa M aHanornyHble 06bEKTHI. 3aTem
obyyalowmumca npepiaraeTcs TBOpYeckoe 3afaHue: «Pa3pabortaiiTe [gu3aitH
WHTepbepa C UCMONb30BaHUEM NlorapudMuyeckoi cnupanu. Pesynbtat nsobpasure
Ha KOMMNbOTEPE, UCNONb3Ys FPpadUUeCcKnil peaakTopy (CM. npunoxeHue 7).

B paspene «[lpousBogHas QyHKUMM U ee NpuUMeHeHMe» npuBefemM npumep
NPAaKTUKO-OPUEHTUPOBAHHbLIX 33A4ay, HanpaBfeHHbIX HA OTPabOTKY MNOHATUSA
Hanbonblero 3HayeHWs (YHKUMK, BbINONHAEMbIX B paMKax KOMOMHMPOBAHHOIO
3aHATUA:
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1. VI3 KycKa NpoBONOKN AJINHON 48 CM HYXHO M3roTOBUTb paMKy-Kapkac ans
MUHW-NAHHO B BUAE NPAMOYrO/IbHMKA, UMetollero Hanbonblyio naowanb. Kakoea aTta
naowanb?

2. W3 nucta kaptoHa pasmepom 32 cm Ha 20 cm TpebyeTcs M3roToBUTb
OTKPbITYI0 CBEPXY KOPOOKY Haubosbledn BMECTUMOCTH, Bbipe3as No yraam KBagparbl
W 3aTeM 3arnbas BbICTynbl Ans 06pa3oBaHMs GOKOBLIX CTOPOH Kopobku. Haipgute
00bEM KOPOOKU.

Mocne npoBefeHMs MaTeMaTUYECKUA UCCNEAOBAHWIA U BblYMCIEHUIA 0byYaloLWmUMCs
npeanaraeTcs pewuTb AaHHble 3a[a4vn HenmocpeAcTBEHHO NMpakTUyYeckum nytem. To
ecTb B3ATb KYCOK NPOBONOKM M nonpo6oBaTb CO3AaTb paMKy-KapKac AN MUHU-
NaHHO; C MOMOLLbIO IMCTA KAPTOHA M3rOTOBUTb KOPOOKY. [laHHbI npumep B3AT U3
TEXHONIOTMYECKON KapThl 4.6 cneyunanbHocTb 54.02.01 [usaiH (no otpacnam) (cm.
npunoxeHue 8).

be3ycnoBHO NoAo6HbIe 3aAaHNA MOXHO Nofo6paTh B Kaxaoii npodeccuu.

Takum 06pa3oM, HaNONHAS OCHOBHOE COAepXaHue AucUUnIMHLl MaTematuka
MaTepuanom npoheccuoHanbHOM HanpaBNEHHOCTHU, Mbl PELIAEM 334aYH MOTUBALNN U
UHTEHCUPUKALMN 0BYYEHUS.
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3aKknioyeHue

[NaBHbIMWU  XapaKTepUCTUKAMU BbIMYCKHMKA N0boro 06pa3oBaTenbHOro
YYpeXneHus SBNAIOTCA €ro KOMMEeTeHTHOCTb, KOHKYPEHTOCNOCOOHOCTb M €ero
CNOCOOHOCTb BCTPaMBAThCA B CTPEMUTENbHO M3MEHAKOWMIACA MUpP. B cBA3M € 3TUM
obellatolleMycs HEOOX0JMMO CMEHUTb MO3MLMIO U3 NACCUBHOTO NOTPeOUTENS 3HAHWIA
HAa aKTUBHOro [06bLITYMKA UX, yMelollero CchopMmynuposaTb  npobnemy,
NPOaHann3npoBaTh NyTH €€ PeLieHNs, HaTU ONTUMANbHbIK Pe3ynbTaT U 0Ka3aTh ero
NpPaBUbHOCTb. ITO NPEANONAaraeT OPUEHTAUUI0 HA AKTUBHBIE METOAbI OBNAAEHURA
3HaHMAMM, Ppa3BUTUE TBOPYECKMX CMocoOHOCTeit obyyalowmxcs, nepexom ot
NOTOYHOTO K WHAWBMAYANM3UPOBAHHOMY OOYYEHUID C y4YeToM noTpebHOoCTEN U
BO3MOXHOCTE IMYHOCTH.

PewleHne NOCTaBNEHHbIX 33aAay HEBO3MOXHO 6e3 MOBbIWEHUA PONK
CaMOCTOATEIbHO PAbOTLI 06YyYAIOLWMXCA B OCBOEHUM YYeOHOTo MaTeprana, ycuaeHus
OTBETCTBEHHOCTW NpenofaBaTeNeil 3a pa3BuTE HaBbIKOB CAMOCTOATE/NbHOI PaboThl,
33 CTUMyNMpOBaHWe npodeccoHanbHOro pocta o0byyaloWmxcs, BOCMUTaHUE
TBOPYECKOW aKTUBHOCTM U WMHULMATMBBLI. AKTYaNbHO WCMONb30BaTh Keic-MeTop,
MeTO/ NMPOEKTOB, NPO6NEMHbIA, METO Pa3BUTUS KPUTUYECKOrO MblILIEHUA 4yepes
YyTeHMe U NUCbMO, IBPUCTUYECKMII, UCCNEA0BATENbCKUIA METOA, METOA MOAY/bHOO
00yyeHus.

OOHMM W3 HanpaBieHWA B [OCTUXKEHUM 3TOW 33a4auu MOMKET ABNATHCHA
NpoBeAeHNE OUHAPHLIX 3aHATHH, OOBEAMHAIWMNX COAepKaHMe [BYX Y4YeOHbIX
ANCUMNAUH UM npodeccMoHanbHbiX  Moaynein, 310 ¢dopma peanusauuu
MEXANCUMUNANHAPHbBIX CBA3EN.

buHapHoe 3aHATME, NPOBOAMMOE CPefCTBAMU CUCTEMHO-AEATENbHOCTHOrO U
KOMNETEHTHOCTHOTO  MOAXOA0B,  CNOCOOCTBYET  NPAKTUKO-OPUEHTUPOBAHHOMY
XapaKTepy MOATOTOBKM 0O0yYalowWMXCa, ABNAETCA BAXHOM YacTblo MNOATOTOBKM
KOHKYPEHTOCNOCOOHbIX ~ CMEUManucToB  Ha  pblHKe  Tpyaa.  [lpaktuko-
OpPUEHTUPOBAHHbIE  3aflaHUA  CMOCOOCTBYIOT  (hOPMUPOBAHUIO  HE  TONIbKO
NPO(eCcCMOHaNbHbIX, HO W 0OLMX KOMNETEHUUA B paMKax y4eOHON OMCUUNAUHDI 1
NpodeccMoHanbHOro Moy ns.

OpHoi 13 ueneit GUHAPHOTO 3aHATUA ABNAETCA LEMOHCTPAUMUSA NPUKNALHOIO
XapaKTepa MatemaTWKuM C NOoCnejyloluM NpUMEHEHUEM [NA peleHus 3afav,
CBA3aHHbIX € npodeccuein. OrpomMHyD ponb UrpalT 3agayn nNpodeccUoHanbHOro
XapaKTepa, pewwas KoTopble, HE0OX0AMMO PYKOBOACTBOBATLCA NPUHLMNAMU:

1. He neperpyxaTb 00yyaloWMUXCA TEXHUYECKMMU W MPOM3BOLCTBEHHBIMU
[laHHbIMM, NPEBLIWAIUMMU UX CUbI U BO3MOXHOCTMU.

2. 3ajaya [OMKHA OTNMYATLCA KPATKOCTbIO NPUKNAAHOM YaCTM U AOCTYNHOCTbIO
NOHMMaHMUA 0byYalOLWMXCS.
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3. 3agaya [JoMmKHa COOTBETCTBOBATb peaJibHbIM TpE6OBaHl/I$|M COBpPEMEHHOTO
NPoOn3BOoACTBa N OTPaXaTb €ro.

Peanu3auus UHTErpauumn Mexagy npegMmetTamu BO3MOXHA JiMib NpU
6ﬂal'0I'I0ﬂqu0M 340poBOM  KNinMMate B KOJUIEKTUBE npenop,aBaTeneM, nx
nnoaoTBOPHOM CcOTpyaHN4YeCTBE HAa OCHOBE B3aMMOMNOHNUMAHNA U YBaXKEHUA.

[lpuMeHeHMe  [OMAAKTMYECKOro  MaTepuana  Ha  3aHATUAX  MOXKHO
XapaKTepu3oBaTb KaK akTUBHYl (opMy paboTbl, eciM OHa MO3BOAAET YNpaBAATh
NPOLECCOM Y4yeHUs, CnocobOCTBYET pPa3BUTUID CAMOCTOATENILHOCTM  MbIWIEHUS,
CTUMYNUPYET y4YebHYI0 AeATeNbHOCTb.

OCcHOBHbIe 3Tanbl CO34aHUA U NPUMEHEHUA ANOAKTUHECKUX MaTEPUAIOB:

1. OnpepeneHue yenes o06y4eHus. NpenofaBaTeNb [OMKEH OTBETUTb Ha
BONPOC: ANA Yero, ANA KaKWUX Lenenl OH Co3faerT TOT WAW WHOW AUAAKTUYECKU
matepuan. NoBoJoOM ANs aKTyanusauum MOryT NOCAYXnTb Npobnembl 0byYatoWmxcs
Npu yCBOEHUW TOTO WX UHOTO MaTepuana, onepexeHne B pa3BUTUK, BbICTPAUBaHUE
MeXnpeaMeTHbIX CBA3en 1 T.n.

2. 0T6Op cogepxarns y4ebHOro maTepuana — OAUH U3 KOYEBbIX MOMEHTOB
CO3JaHMA AMAAKTMYECKMX MaTepuanos. [lpenopaBaTtenb, HaxoAsacb B KOHTEKCTe
06pa3oBaTe/IbHOM NPOrpamMmbl, AONIKEH BbIOPATb TaKOW aCNeKT y4ebHOro MaTepuana,
KoTopbli Obl no3BonuA 6Gonee 3PGHEKTUBHO [OHECTU COMEPKAHME [0 KAXKAOro
obyyaloulerocs, obecneynB ObICTpOE BOCMpPUATME 3@ CYET MAKCUMasbHOM
HArnsgHOCTM U OXOYMBOCTH.

3. Pa3paboTka cpenctB KOHTPOAA 3HaHMI U CNocOGOB MX NPUMEHEHUS.
CpeAcTBa KOHTPONA 3HAHUN NPU NPUMEHEHUM LUAKTUYECKUX MAaTEPUANIOB HAXOAATCS
B NPAMOMA 3aBMCMMOCTM OT 00pa30BaTeNbHbIX UeNel, MOCTABNEHHbIX MPU  UX
pa3paboTke. 0QuyeHb BaXHbIM OPWUEHTUPOM Ans  Pa3paboTKM AMIAKTUYECKUX
MaTepuanoB aBnsetca GoHa oueHouHbIX cpefcTs (POC).

Ecnv roBopuTb B LENOM, TO UCMONb30BaHWE AUAAKTUYECKMX MATepuanos B
yyebHOM npolecce, cnocobCTBYET pelleHUto 3aAaY, CTOALMX Neper NpenojaBaTenem:
nomolb obyyarolwmmcs Hambonee NOJHO OBNALETb 3HAHUAMU U UCMONb30BATL UX B
pEWEeHUN NpPaKTUYECKMX 3ajay, B TOM uucne 3agay npodecCUOHaNbHOI
HanpaBleHHOCTH.
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Cnucok pekomeHayeMoit nuTepatypsil

Yye6HUKM N 6a30BOro YpOBHSA U3yUeHUs:

1. MaTemaTtuka: anrebpa 1 Hayana MaTeMaTUYECKOro aHann3a, reoMeTpus.
10 knacc. BepHep A.J1., Kapn A.M. U3patenbcto "lpoceelexune”.

2. MaTemaTtuka: anrebpa 1 Hayana MaTeMaTUYECKOro aHanM3a, reoMeTpus
11 knacc. BepHep A.J1., Kapn A.Tl. U3paTtenbcTBo "lMpoceeleHne”.

3. Matematuka: anrebpa v Hayana MaTeMaTMYECKOro aHann3a, reoMeTpus.
Anrebpa u Hayana matemMaTM4yecKoro aHanmsa (B 2 yactax) (B 2 yactax). 10-11 knacc.
Yactb 1: Mopakosuy A.l., CemeHos [1.B.; YacTtb 2: Mopakosuy A.l. n gpyrue; nog
penakuunei Mopakosuya Al. "OL, MHEMO3MHA".

4. MaTemaTtuka: anrebpa v Hayana MaTeMaTMYECKOro aHann3a, reoMeTpus.
Anrebpa n Hayana matematuyeckoro aHanusa. 10 knacc. MypasuH I.K., MypaBuHa
0.B. U3patenbcTBo "MpocseleHue”.

5. MaTemaTuKa: anrebpa v Hayana MaTeMaTMYECKOro aHann3a, reoMeTpus.
Anrebpa n Hayana matematuyeckoro aHanusa. 11 knacc. MypasuH I.K., MypaBuHa
0.B. U3paTenbcTBo "MpoceelleHne”.

6. MaTemaTuKa: anrebpa v Hayana MaTeMaTMYECKOro aHann3a, reoMeTpus.
leometpus. 10 «knacc. CmupHo B.A., CmupHoBa W.M. "W3patenbctso
"lMpoceeweHne".

7. MaTtemaTuka: anrebpa M Hayasa MaTEMATUYECKOrO aHANN3a, reoMeTpus.
FeomeTpus. 11 knacc. CmupHoB B.A., CmupHoea W.M. U3patenbcteo "MpocsewweHune”.

8. Matematuka. [eometpusa. 10 knacc. Mep3nak A.l., Homuposckuin [1.A.,
NMonoHckuin B.b., Akup M.C.; nop pepakumeir [lMoponbckoro B.E. W3paTtenbcrtso
"lpocBeliexmne".

9. Matematuka. [eometpusa. 11 knacc. Mep3nak A.l., Homuposckun [.A.,
MonoHckuit B.b., Akup M.C.; nop pepakuuein MMoponbckoro B.E. "W3paTenbctBo
"lMpoceewweHne".

YueOHUKM ans yrny6neHHOro ypoBHs U3ydYeHus:

1. MaTematuKa: anrebpa 1 Hayana MaTeMaTUYECKOrO aHanu3a, reoMeTpus.
Anrebpa n Hayana maTemaTuyeckoro aHanusa. 10-11 knacc. Anumos LL.A., Konarun
t0.M., TkaueBa M.B. u gpyrue. U3patenscto "lMpocBeweHne".

2. MaTemaTuKa: anrebpa v Hayana MaTeMaTMYECKOro aHann3a, reoMeTpus.
leomeTpus. 10-11 knacc. AtanacsH J1.C., byty3os B.®., Kagomues C.b. u apyrue.
N3paTenbcTBo "MpocBelteHue”.

3. Matematuka: anrebpa v Hayana MaTeMaTMYECKOro aHann3a, reoMeTpus.
Anrebpa v Hayana matemaTuyeckoro aHanusa (B 2 4actax). 10 knacc. Yactb 1:
Mopgakosuy A.T., CemeHos I1.B.; YacTb 2: Mopakosuy A.l. u gpyrue; nop pepakuue
Mopgkosuya A.l. "MOL, MHEMO3NHA".
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4. MaTemaTtuka: anrebpa v Hayana MaTeMaTMYECKOro aHann3a, reoMeTpus.
Anrebpa u Hayana maTemaTMyeckoro aHanusa (B 2 yactax). 11 knacc. Yactb 1:
Mopgkosuy A.T., CemeHos [1.B.; YacTb 2: Mopgkosuy A.l. 1 gpyrue; noa pefakumnen
Mopakosuya A.T. "MOLL MHEMO3WHA".

5. Matematuka: anrebpa v Hayana MaTeMaTMYECKOro aHann3a, reoMeTpus.
Anrebpa 1 Hayana maTemaTuyeckoro aHanu3a. 10 knacc. Hukonbckuit C.M., MoTanos
M.K., PewetHukos H.H. n gpyrue. N3patenbcteo "lMpoceeleHne”.

6. Matematuka: anrebpa v Hayana MaTeMaTMYECKOro aHaNn3a, reoMeTpus.
Anrebpa n Hayana matemaTuyeckoro aHanusa. 11 knacc. Hukonbckuii C.M., MoTtanos
M.K., PewetHukos H.H. u apyrue. N3patenbcteo "lMpoceeleHne”.

7.  MatemaTuka: anrebpa n Havyana MaTeMaTUYeCKOro aHaNM3a, reoMeTpus.
FeomeTpmns.10-11 knacc. Moropenos A.B. N3patenbctso "lpoceelteHue”.
8.  Marematuka: anrebpa 1 Hayana MaTeMaTMYeCKOro aHann3a, FeoMeTpus.

leomeTpua. 10 knacc. Anekcangpos A.[l., BepHep A.Jl., Poixuk B.W. U3patenbcTtBo
"MpoceewieHne".

9. MaTemaTuKka: anrebpa 1 Hayana MaTeMaTMYECKOro aHann3a, reoMeTpus.
leomeTpua. 11 knacc. Anekcangpos A.[l., Beprep A.Jl., Poixkuk B.W. U3patenbcTBo
"lMpoceewweHne".

10. MartemaTuka: anrebpa M Hayasa MaTEMATUYECKOrO aHaNN3a, reoMeTpus.
Anrebpa n Hayana matemaTuyeckoro aHanusa. 10 knacc. Bunenkuu H.A., NBawes-
Mycatos 0.C., Weapubypa C.N. "NOL, MHEMO3NHA".

11. MartemaTuka: anrebpa n Hayana MaTeMaTMYeCKOro aHann3a, reoMeTpus.
Anrebpa 1 Hayana maTemaTuyeckoro aHanusa. 11 knacc. Bunenkun H.A., NBawes-
Mycatos 0.C., Weapubypa C.W. "NOL, MHEMO3NHA"

[lononHuTenbHas nuTepaTypa

INeKTPOHHbIE pecypchl
Https://www.school-collection.edu.ru eanHas Konnekuus o6pa3oBaTeNbHbIX
pecypcos

Https://www.college.ru/matematika noarotoska k EI3

Https://www.window.edu.ru eguHoe oKHO JOCTyna kK 06pa3oBaTesibHbIX pecypcam

https://mathematics.ru/ - OTKpbITbI KONNegK. MaTemaTuka.
http://www.mathteachers.narod.ru MNoBTopuM MaTeEMaTHKy.
https://www.resolventa.ru/demo/demomath.htm -CnpaBoyHuk no matematuke gns
LWKOIbHUKOB.

http://www.bymath.net/ - CpegHas maTemaTMyeckas MHTEPHET WKoONA
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Mpunoxenue 1 — TexHonoruyeckas kapta Tema 6.10 KoHyc, ero coctaensiowme. CeyeHns KoHyca

MNpunoxenus

1. | Tema 3aHsTUSA KoHyc, ero coctasnsioume. CeueHns KoHyca
CopepiaHue Tembl KoHyc n ero anemeHTbl. CeueHns koHyca (napannenbHOe OCHOBAHMIO M Mpoxofsliee yepes
BEPILUMHY), KOHUYECKMe ceyeHus. Pa3BEpPTKa KOHyca.
3. | Tun 3aHaTHSA KombuHupoBaHHOeE 3aHATUE
4. | ®opMbl OpraHu3aLmu OpoHTanbHas, MHAUBMAYANbHAS
y4ebHOI AeATENbHOCTH

MnaHnpyembie | Tunbl OLEHOYHBIX
3Jtansbl 3aHATUA [leAaTenbHOCTb Npenofasarens JlesTenbHoCTb 06y4aloLmMXCS 06pa3oBaTesibHbl MepOnpUATHiA
e pe3ynbTarhbl
1. OpraH13auMOHHbIiA 3Tan 3aHATUA
Co3paHwe paboyeit | 3apascTByinTe! [pnBETCTBYIOT NpenoAaBaTens 0K 01,0K 02, OK | YcTHbIin onpoc
006CTaHOBKM, NpoJoOMKaeM MAbITb NO OKeaHy | 3aHMMaloT CBOU MeCTa 04, OK 05,
aKTyanu3aums cpenm NPOCTPAHCTBEHHbIX
MOTWBOB y4ebHON | reoMeTpUYECKUX dburyp n | OTBETHI:

AEATENbHOCTMU U
YCTAHOBOK Ha
BOCMpUATHE,
OCMbICIEHNE
CoAepKaHus

NO3HAKOMUMCA CO Cleaylowmm
00BEKTOM — KOHYCOM.
Mo Tpaguuuv NpuBeaeM NpuMepsbl
KOHYCOB,  BCTpevawlmuxcs B
MOBCEAHEBHOMN XKU3HU

v" OKpYXHOCTb — 370

reomeTpuyeckas gurypa,
COCTOALLAN U3 MHOXECTBA TOYEK,
KOTOpble paBHOyAaNneHbl OT
3aflaHHOM TOYKK. TOYKa, OT
KOTOPOW OCTasibHble TOUYKM
ABNAIOTCA PaBHOYAANEHHbIMY,

Ha3blBA€TCA LEHTPOM OKPYXXHOCTWU.
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Kak BuguMm, Ham no-npexHemy

NoHaJo00UTCA MOHMMAHMWE TOTO,

v

v

Yto Ha3blBaeTCs
OKPVXHOCTbIO?

Ha3o0BUTE OCHOBHbIE 3/1IEMEHTHI
OKPYXHOCTH.

Mo Kakoi popmyne HaXOANUTCS
naowaab Kpyra?

Mo Kakoi popmyne HaXOANUTCS
AJIVHA OKPYXHOCTU?

v 0Tpe30K, COeUHAIOLNIA LieHTp U1
TOYKY, NEXALLYI0 HAa OKPYXKHOCTH,
Ha3blBaeTCA PagnyCcoM.

OTpe30K, COeMHAIWNIA 1BE N06ble
TOYKM OKPYIXHOCTU, HA3blBAETCA

X0pAoW.

v/ Xopaa, npoxofdllas 4yepe3 LEHTp
OKPYXHOCTH, Ha3blBaeTCs
AUAMETPOM.

v'S=nR?

v C=2nR

\/l= TR a°

180°

VS = nR? a°

360°
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v Bcnomuute dopmyny ANUHbI
LY OKPYXXHOCTU

v' Mo Kakoit hopmyne HaxoguTcs
niowanb CeKTopa Kpyra?

2. OcHoBHOM 3Tan 3a

HATUA

PopmupoBaHue
HOBbIX 3HAHWUM K
cnoco6os
LEeATENbHOCTH
(13noxeHune
HOBOro MaTepuana)

KakoBa e Tema CerojHslHero
3aHaTua?

Hawa cerogHAWHAA UeNnb Kak
MOXHO OONbliue y3HaTb KOHyCe.
Hayuyutb ~ u306paxaTtb  ero.
PaccmoTpeTb ceyeHuns KoHyca.
Pewntb 3apauym Ha HaxoxpeHwue

3JIEMEHTOB KOHYyCa.

OnpenensTb KOHyC Oynem [AByMs
cnocobamu:

v Yepes
NOBEPXHOCTb:

KOHUYECKYIO

PaccmoTpum okpyxHoctb O(r) €
.

[poBepem npsamyto OP * a.
CoepguHum Kaxgy'o TOUYKY
okpyxHoctu O (r) c Toukon P.
[loBepxHOCTb,  0Opa3oBaHHas
oTpe3Kamu, COEAMHAIOLLUMM
KaXKQyl0 TOYKY OKPYXKHOCTM C
TOYKOMW, Nexalein Ha npaMon

nepneHanKynapHoM NJ0CKOCTU

3anucbiBatot Temy. «KoHwyc u ero

JNIEMEHTDBI»

R — paguyc ocHoBaHuA
H — BbICcOTa KOHycCa
L — o6pa3ytouias KoHyca

Pa3BepTKa KOHyca

0K 01,0K 02, OK
03, OK 04, OK
05,

becepa
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3TON OKPYXHOCTU U NPOXOAsALLeN
yepes LEeHTP 3TOW OKPYXHOCTU —
3T0  MOBEPXHOCTb  MPAMOro
KpYroBoro KoHyca

KpyroBoit  KOHyc -  Teno,
OrpaHuyeHHoe KOHMYECKO
NOBEPXHOCTHIO U KPYrOM.
KoHnyeckas nosepxHOCTb —
60oKOoBas NOBEPXHOCTb KOHYCA.
Kpyr — ocHOBaHuWe KoHyca.
Touka P — BeplumHa KoHyca.

O6pasytowue KOHMYeCKoM
NoOBEpXHOCTM — obpasyloume
KOHycCa.

[lpAmas, npoxopAawas yepes
LEHTP OCHOBAHWUA W BEPLMUHY —
0Cb KOHyca.

Paguyc ocHOBaHMA KOHyca -
paguyc KoHyca.
[lepneHanKynAap, OnyweHHbIR U3
BEPLWWHbI Ha NJI0CKOCTb
OCHOBAHMA — BbICOTA KOHYyCA.

Y npAMOro KoHyca ocCb W BbICOTA
COBMafaoT.

Y HaKNOHHOrO KOHyCa 0Cb M
BbicOTa He coBnapgatT. Cnangpbl
9-11

L 2mR

< 2nR

/

Gopmynbl  nnowanu  6oKoBOW
NOBEPXHOCTU KOHYCA W MOJIHOM
NOBEPXHOCTU KOHYCa

SﬁoK nos = mRL
Soomno=TTRL + TR?
SHOHH nOB=7TR (L + R)

OcHOBHble ceyeHun KOHYCa

Kpyr
PaBHOGe[peHHbI TPeYroibHUK

KoHunuyeckune ceyeHus
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KoHyc MoxeT OblTb nonyyeH
BpalleHNEM  MPSAMOYrOJIbHOTO
TpeyroNbHMKa BOKPYr OJHOMO M3
KaTeToB, MNpuYeM 3TOT KaTeT
OyAeT ABNATLCA BbICOTOM KOHYCA,

BTOPOM KaTeT —  paguMycom
KOHyCa, a rmunoTeHysa
o6pasyiolLeil KOHyca.

Ins  wn3o06paxeHus  KoOHyca:
CHayana (UKcUpyem OCHOBaHMWe
B BMAE 3//IMNCA, 3aTeM CTPOUM

0Cb npsMoro KOHyca
(NepneHauKynap K MJOCKOCTU
OCHOBAHMUS yepes LeHTp

0CHOBaHWs, fanee - obpasywoume
(obpatuTe BHMMaHME Ha UX
NoCTpoeHue)

Pa3BepTKoil KOHyca sABNseTCH
CeKTop, pagMyc KOToporo -

OKpYyXHOCTb

7
-— e
Mapa6ona <

Manep6ona

Obyuyatowmecs CaMOCTOSATENbHO
NbITAOTCA [1€1aTh BbIBOJ, 0 BO3MOXHbIX
dburypax, o6pasylomxcs npu
nepeceyeHnmn KOHyca nNoCcKoCTbI.

v/ eciM  ceKylwas  NJOCKOCTb
nepecekaer Bce o0bpasyloume
KOHyca B TOYKax OfHON ero
NoMIOCTH, NONYYAEM NN,

v €M CeKylas  MJ0CKOCTb
napannenbHa OLHOM u3
KacaTesbHbIX nnocKocTen
KOHyCa, nonyyaem napabony,

v/ eCM CeKyllas  MJoCKOCTb
nepecekaetr  obe  nojocTu
KOHyCa, noslyyaem runepbony.
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obpasyioLas KOHYCa, "
OKPYXHOCTb OCHOBAHMS.

Wcnonb3ya ¢opmynsl nnowaau
CeKTopa M AAUHBI  AyTY
OKPY)XHOCTW, MOXHO BbIBECTH
dbopmynbl  ANA  HAXOXAEHUS
niowaan NOBEPXHOCTU KOHyca.
Kenawouwme MOTyT
NPOAEMOHCTPMPOBATH BbIBOA
copmyn nnowanen 60KOBOW W
NOJIHON NOBEPXHOCTEN KOHYCA Ha
cnegylouem 3aHATUN.

Kak Bbl gymaete? Kakue durypol
MOXHO MNOJMy4YnTb, Nepecekas
KOHYC NIOCKOCTbIO?

K OCHOBHbIM ceyeHMsIM KOHyca
OTHECEM Kpyr —  ceyeHue
NIOCKOCTbIO, NepneHanKynapHON
OCW MPAMOro KpyroBoro KOHyca,
M paBHOOe[peHHbI TPEYroNbHUK
— CeyeHue, mpoxopsallee yepes
[Be obpasywowme U xopay
OCHOBaHuA.

Ocoboe yauBneHue BbI3bIBAKOT
KOHUYECKUe ceyeHus:
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v/ ecnu cekywas naocKoCTb
nepecekaert BCE
obpasyloume KoHyca B
TOYKaX OHOW ero noaocTy,
nosy4yaem 3Nunc,

v/ ecnu cekywas naocKoCTb

napanfenbHa OJHON U3
KacaTeNbHbIX MJ0CKOCTE
KOHyCa, nonyyaem
napa6ony,

v/ ecnuM ceKywas naocKoCTb
nepecekaetr obe nonocty
KOHyCa, nony4yaem
runepbony.

[epBuyHoe
3aKpeneHue
N3YYEHHOTO
marepuana,
KOHTPOSb
YCBOEHHS,
obcyxaeHne
AONYLEHHbIX
OLLNOOK U nX
KOppeKLMs.

Pewwnm 3apgaun
1. Paguyc Kpyra, nexatero B

OCHOBAHWUU KOHyCa, paBeH 3
M, Yo Mexxay o6pasyioLlei u
ocHoBaHueM cocTasnser 30°.
Haligute: a) o6pasyioLyto
KOHyca; 6) BbICOTY KOHyca; B)
niaowaab 6okoBOMI
NOBEPXHOCTU  KOHyca; )
NNoLWaab NOAHOW NOBEPXHOCTH
KOHyca; A) nnolaab OCEBOro
CeYEeHUs KOHyca; e) nnowapb
CeYyeHus, NpoXofsllero yepes
cepefimHy BbICOTbI,

D

A

OA =3 gm;
£DAO = 30°
a) AADO -
NPAMOYroNbHbIN
AD =2A0=6am

6) U3 AADO no Teopeme ludaropa:

D0’=36 -9 =27
DO = 3v/3 am;

B) S60Kn03 = T[RL =7TT" 3 . 6 — 187.[ HMZ;

0K 01,0K 02, OK
03, OK 04, OK
05,

WHpnBuayanbHbl
e, peleHue
3ajay
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napaniefibHo OCHOBAHMUIO
KOHyCa; X) nnowanb cevyeHus,
npoxogswero  4yepe3  [Be
obpasyiolinue KoHyca, Vron
MEeXAay KOTOpbIMW cocTaBnfeT
60°.

. [IpAMOYronbHbIA TpeyronbHUK
C Karetamnm 5 cm u 12 cm
BpallaloT BOKPYr MeHbLIEero
kKaTeta. Hangute naowapnb
NOBEPXHOCTY NONYyYEHHOTO
Tena.

. [laH npAMON KpyroBomn KOHYC C
BepwuHoi M. OceBoe ceyeHue
KOHyCa —  TPeyrofibHuK ¢
yrnom 120° npu BepwwuHe M.
O6pasytowas KOHyca

paBHa 6V/3. Yepes

TOYKy MnpoBefeHo ceyeHue
KOHyCa, nepneHauKynspHoe
OAHOM 13 06pasyioLmX.

a) [lokaxuTe, 4TO MONYYMBLUNIACS

B CEYEeHUU TpeyrosibHUK —
TYNOYrO/bHbIN

6) Haligute  paccrosHue ot

LEHTPa 0 0CHOBaHUSA KOHYCa
00 NNOCKOCTU cevyeHus.

[) Swom we=TIRL + TR? = 187 + 97 =
271 oM;

n)

AADC - oceBoe cevyeHue

S %AC-DO - %-6-3\/§=
93 am?;
e)

D

o)

N — cepegnuHa DO

DN r 1
DO _R_2
R 3
T=E=§,Z[M
S=nr?= %ﬂzh[ME
ADAB

paBHOGEAPEHHbIN,
£2ADB = 60° 3Hauui
ADAB

pPaBHOCTOPOHHWIA.

AD = 6aMm;
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ABAC — npsiMmoyroJsibHbIW; AB =
H=5cm; AC=R=12cm

SI'IOJ'IH I'IOB=7TR (L + R)

N3 npAMoyronibHOro TpeyronbHUKa

ABC: L=BC=vVAB? + AC?=13 cm

Seom ne = w-12-(13+12) =
3001 cm2.

1) NpoBegem NPOU3BOJIbHYIO
obpasyowyo MK u gnametp KL.
B nnockoctn MKL noctpoum MN
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1 MK. Yepes Touky N B
NAOCKOCTK OCHOBAHMUSA
noctpoum xopgy RS  LKL.
CeyeHue RMS MCKomoe.
[leicteutensHo, RS LKL no
noctpoeHnio u RS L MN
(TpeyronbHuK MRS
paBHoOefgpeHHbIt,  MN -
MeAnaHa (papmyc ON,
nepneHauMkynapHolit xopge RS,
LEeNUT Xopay Nononam), 3HauuT,
RS L KMN no npu3Haky.
MNonyumnu, RS L KMN, KMcKMN,
3HauuT, RS_LKM.
Ntak, RSLKM, KM_LMN, 3Hauur,
KM_LMRS

2) 3ameTum, uyto yron KMOpaseH
60°, yron MKOpasen 30°,

torpa kK0=9, MO = 3V3,
KM
N = =12
cos 30° ’

MN = KMtg30° =6, gy= 3,

RN = v/ OR?2 — ON2 = 6V/2.

Takum obpasom, B
paBHOOeLpeHHOM
TpeyronbHuke MRS BbicoTa
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|
MN < RN = RS,

cneposarten

bHO, TpeyrofibHUK
TYNOYrOJIbHbIN.

0) N3 LeHTpa

OCHOBaHuA JonyCcTum
Ha MN nepnengukynap OH. 3ameTum,
yto OH nexut B nnockoctn KMN. U3

n. a cnepyer, yTo
npamas ASnepneHaMKynsapHa
nnockoctun KMN, CnefoBaTeNbHO,

npamaa OH nepneHanKynapHa
npsimoit AS. Takum ob6pasom, OH —
NcKomoe paccTosHue.

Nmeem:
/OMH = Z/KMN — ZKMO = 30°,

1 3
OH =-MO = =V3.
2 2\/_

2V3.
OTseT: 6) 2

3. 3aKnoYuTeNbHbIN

3Tan 3aHATUA

[NopBeneHue
UTOroB paboThl;
tukcaums
JOCTUXKEHUSA Lenen

e ( Kakomn urypoit Mbl CErofHs
MO3HAKOMUAUCH?

e [103HAaKOMUAMUCH C KOHYCOM,

® KOHYC - BOPOHKA, MOPOXEHOe
«POXOK»;
JInct camooueHKu:

0K 01,0K 02, OK
03, OK 04, OK
05, OK 06, OK
07.

camonpoBepkKa
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(oueHKa
[EATeNbHOCTU
obyyatowmxcs);
onpeaeneHue
nepcneKTUBbI
JanbHenwen
paboThl

e B KaKux npegmerax
NOBCELHEBHOW XWU3HU Mbl C
KOHYCOM BCTpeyaemca?

B 3aknioueHun — urpa «3Hato — He

3Hato»: nepef Bamu  «Jluct

YCBOEHUA HOBbIX 3HaHUM». [lpu

npaBMNLHOM OTBETE Ha BOMPOC

CTaBUM «+», €C/IN OTBET HEBEPHbIN

- «=N,

Kak Ha3biBaeTca:

1) ®urypa, nonyyeHHas B
CeYEHUM KOHYCa, eCnun
CeKylasa NNoCKoCTb
nepecekaert Bce 0b6pasytoume
KOHyCa B TOYKax OLHOW ero
nonocTu?

2) OTpe3ok, coeanHa0WNNA
BEPLMHY C OKPYXKHOCTbIO
OCHOBaHUA?

3) Wmeet nn KOHYC LEHTp
cummeTpun?

4) ®urypa, nony4yeHHas npu
nepecevyeHnn KoHyca
NJIOCKOCTbIO, NApanienbHoM
OCHOBaHUI0?

1) 3nnunc;

2) O6pa3syiolas KoHyca;
3) Her;

4) Kpyr;

5) CekTtop

MK 2.4, MK 3.1.

28



5) ®urypa, anaowasncs
GOKOBOI NOBEPXHOCTbIO
KOHyca?

[MopBepem ntorn NUCTOB
camooueHku. Konuyectso
HabpaHHbIX 6anNoB
COOTBETCTBYET OLEHKE

Kak Bbl cuutaete, Bbl gocturim
NOCTAB/NIEHHOW LEeM B Hayane
ypoka?

Cnacubo 3a xopoluyto paboTy Ha
3aHATUn!

4. 3apaHus phs
CaMOCTOATEIbHOIo
BbINOHEHMSA

1. Kakue HammeHblune pasmepsl,
BblpaXK€HHbIE LEeNbiM YUCAOM
CaHTUMETPOB, AOJIKEH WMETb
NPAMOYTrONbHbIA AUCT ByMary,
yToObl MM  MOXHO  ObiNO
06KNenTb 60KOBYIO
NOBEPXHOCTb  UMAMHApPA C
paguycom OCHOBAHMA 5cM u
BbICOTOW, PAaBHOW [JuameTpy
OCHOBaHMUA?

2. Pagmyc ocHoBaHua umnuHppa
paBeH 26, a ero obpasyioLian
paBHa 9. CeveHue,
napannenbHoe oCU LUAUHAPA,
yaaneHo oT Heé Ha
pacctosiHue,  paBHoe  24.
Hangute  nnowapb  3TOrO

WugueupyanbHa
s pabota
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cevyeHus.

Frr—]

3. [lanbl aBa umnuHgpa. Paguyc
OCHOBaHMA W BbICOTA MEPBOro
paBHbl COOTBETCTBEHHO 6 1 14,
a BToporo — 7 u 3. Bo CKonbKO
pas nnowaab 60KoBO

NOBEPXHOCTH nepBoro
uMnuHApa OGonblue naolwanm
6bokoBOW  MOBEPXHOCTU

BTOpPOro?<—_ —° E:]

4. lanbl pBa KoHyca. Papuyc
OCHOBaHMs U obOpa3sytowas
nepBeoro KOHycCa paBHbI
cooTBeTCcTBeHHO 7 u 9, a
BTOporo — 2 u 9. Bo ckonbko
pa3 niowanb 60KOBOIA
NOBEPXHOCTU NEPBOro KOHyca
bonbwe nnowaan OGOKOBOWA
NOBEPXHOCTU BTOPOro?

A
/\
[

_ :\__B h__'\__x
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5.Bbicota KoHyca paBHa h,
paguyc ocHoBaHua R. Yepes
BEpIIMHY KOHyCa npoBefAeHa
MJOCKOCTb, OTCeKawolwasa oT
OKPYXHOCTU OCHOBaHuUA [yry
90°. Bwlyucaute  nnowagb
ceyeHus.
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Mpunoxenue 2 — TexHonoruyeckas kapta Tema 11.3 BepoaTHocTb B npodeccMoHanbHbix 3afayvax (BCXOXECTb CEMSAH LBETOB,

BbiNafeHUe 0CafKoB)

1. Tema 3aHATHSA BeposATHOCTb B npodheccnoHanbHbix 3afavax (BCX0XeCTb CEMAH LBETOB, BbiNAaeHNe 0CafKOB).
2. CopepxaHue Tembl OTHOCcMTENbHAs YacToTa COObITUS, CBOWCTBO ee ycTonumBocTU. CTaTMCTUYECKOe onpefeneHue
BEPOATHOCTU. OLEHKa BEPOATHOCTM COObITUSA
3. Tun 3aHATUSA lNpaKTuyeckoe 3aHsaTue
4. ®opmbl opraHuzaumm yuebHon | ®poHTanbHO - rpynnosas
[eATeNbHOCTH
MnaHupye Tunel
Mble OLEHOYHbIX
Ir o6pa3oBa | MeponpUATHiA
anbl 3aHATUS [lesTenbHOCTb Npenoaasartens [leaTenbHOCTb CTYAEHTOB TeMbHbIE
pesynbrar
bl
1. OpraH13auMOHHbIiA 3Tan 3aHATUA
Co3paaHwe paboyeit CerogHs Ham NOHamobATCA AaHHbIE
00CTaHOBKY, aKTyanm3auus | Ballero onbiTa, KOTOPbIA Bbl HAYaNM
MOTWBOB Y4eOHOM NPOBOAWUTL JOMA (MM B TEMINYHOM
peatensHocTu. NpoBepka | xo3aicTBe npu Konnepxe) 10 gHen
BbINOAHEHWA 3agaHunin BCP | Hasag.
/ BXOHOW KOHTPOJIb
Aktyanusauma Pa3bepem CMbICH coyetanusa | «OTHocuTenbHaA», TaKk  Kak  3To becepa
cofepxaHus, «OTHOCUTENIbHAA YaCTOTa» WMCXOAA | OTHOWEHME 4YMCNa OMbITOB, B KOTOPbIX
HeobxoanMoro pis U3 onpepeneHus. nosBUIOCL [AHHOe cobbITUE, K yucny
pelieHus 3agay BCEX NPOM3BeJEHHbIX ONbITOB.
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«Yactota» - Kak 4acto mnoABNANOCH
cobblTHe B OnbITax.

2. OcHOBHOM 3Tan 3aHATUA

Bocnpou3ssegeHue 3HaHWI
ANA UX NPUMEHEHMA B
CTaHAAPTHbIX ycnosuax (no

Kakoe CBOWCTBO OTHOCUTENbHOM
4acToTbl Bbl 3HaeTe?

CBOMCTBO  VYCTOMYMBOCTM B
60/bLIOro YMCaa ONbITOB.

cepum

aHanoruu, NencTeuns B Kak  cBA3aHbl  oTHocuTenbHas | OTHoCcMTeNbHAA YacToTa COOLITUA — 3TO
CTAaHAAPTHBIX CUTYALMAX, | 4aCTOTa U BEPOATHOCTb? NpMoAMXKEeHHAs OLEHKAa BEPOATHOCTM
TPEHWPOBOYHbIE BcrnomMHUM 0603HayeHUs. cobbITHS.
YNpaXKHEeHUs) YeMy paBHa OTHOCUTENbHAA k

4aCTOTa BCXOXECTU CEMAH OBCa, w(a) = n

ecnu 6bi10 nocaxeHo 1000 3epeH,

a B3owwo 960? W (4) = 0,96
[epeHoc npuobpeTeHHbix | [lecaTb fHeit Ha3ap Bbl nocagunu | Obyyalowmecs  paccaxupalTtcs  No
3HAHWI U KX NepBUYHOE poma no 10 cemaH (KaneHaynbl uau | rpynnam W BbINONHAIOT 3ajaHue. (B

NPUMEHEHWE B HOBbIX
YCIOBUSAX C LieNbio
thopMUpOBaHMA YMEHUI
(TBOpYeCKMe, npobnemMHble

nobenuu, nnu bapxaTtues),
pasfeNMBILNCLG Ha TPU Tpynnbl.
CerogHs nopabotaem B  3TUX
rpynnax. CobepuTe BCe faHHble B

nepeoi rpynne Te, KTO Cayan cemeHa
KaneHaynbl, U fanee COOTBETCTBEHHO)

3a[)a4u, cuTyaumu) rpynne u Haihgute OTHOCUTENbHYIO
4aCTOTY BCXOXKECTU CEMSH.
CamocTosTenbHoe 3anuwuTte Ha gocke nonyuuslumecs | NpeactaButenu KaXaoMn rpynnbl

BbINOJIHEHME 33aAaHUN.

pe3ynbTarthl.

BbINMUCLIBAIOT pe3yabTaT Ha [OCKe B
3apaHee noAroToBNEHHYIO TabnuLy.

0606LeHne n
cucTemaTusaums
pe3y/NbTaToB BbIMOJHEHUS
NpaKTUYeCcKMx pabor,
3afaHuN.

Obyuyatowmitica N noarotosun
npe3eHTaLuio, NOCMOTPEB KOTOPYIO
Bbl  CMOXETe€ CpaBHWUTb  BalI
pe3ynbTaThl C pacnpocTpaHeHHbIMM
pe3yNbTaTaMy BCXOMKECTU [aHHbIX

Obyuatowuminca N pacckasbiBaeT 0 TOM,
YyTO  MOKasaTenu BCXOXecTn  OyayT
HanpsAMyl0 BAMATb HAa HOPMY BbICEBA
cemsiH. [lpaBUAbHO paccyuTaB NPOLEHT
BCXOXECTW, MOXHO W30exaTb JULIHUX

0K 01,
0K 02,
0K 03,
0K 04,
0K 05

MK 3.1

PpoHTaNbHbI
“ onpoc

pakTnyecka
s paboTa
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KY/IbTYp, @ TAKXKe NOHATb, AN YEero
3TO fenaeTcs.

TpaT W C3KOHOMWUTb CEMEHa LEHHbIX
COPTOB W KynbTyp. Takxke OH npuBOAUT
[AaHHbIe BCXOXECTU KaneHaybl, nobennu
n bapxarles.

3. 3aKN0YMTENbHDIN 3Tan 3aHATUA

[onBeneHme nToros
paboThl; huKcaums
OOCTUXKEHMSA Lienen

CpaBHUTe NoNyYyeHHble BaAMU
pe3ynbTaThl C NPeACTaBNEHHbIMU.
CpenaitTe BbIBOJbI.

Mbl NOAYYMNM OQYEHb NPUOAUKEHHYIO
OLEHKY BCXOXECTU CEMSIH KOHKPETHbIX
LLBETOB.

becepa

(oueHKa AesTenbHOCTH MoueMy pe3ynbTaThbl, MONYyYEHHbIE

obyyaroumxcs); BaMW, BCe e oTiuyalTcs ot | [loToMy 4YTO Hawy BbIGOPKY Henb3s
onpegaeneHue NpeAcTaBieHHbIX B Npe3eHTaLuy, | CYNTaTh penpe3eHTaTUBHOI, "
NepcnekTUBbI AaNbHelleid | XOTA U HEMHOTO0? KONMYECTBO HALMX OMNbITOB Mano.
paboThl

4. 3apanua pis Wcnonb3ys cTaTUCTUYECKNE AaHHbIE

CaMOCTOATENILHOMO MeTeoCny)Obl 3a HECKONbKO JeT,

BbINOJIHEHUA COCTaBbTE MNPOrHO3 BEPOATHOCTY

ocagkoB Ha 1 wmas B Bawei
mectHoctv (2 maa wu  T.A4.
WHAWBUAYANLHO).
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MpunoxeHue 3 - TexHonoruyeckas kapta Tema 11.6 OcHoBHble BUAbI yR0OpeHui, ux npumeHeHue (cocTaBneHue Tabnuu, guarpamm)

Tema 3aHsATUA

OcHOBHble BMAbl YAO0OpeHUii, ux npuMeHeHue (cocTaBieHne TabauL, Anarpamm)

Cop,epmaH ne Tembl

npeacTasneHue.

[uckpeTHas cnyyaitHas BennymHa. MepsrnyHas 06paboTKa CTaTUCTUYECKUX faHHbIX. [padmyeckoe nx

Tun 3aHsaTUA

npaKTVILIECKOE 3aHATHE

®opmbl opraHn3aumu yyebHon | ®poHTanbHo - rpynnosas

[EATENbHOCTH
MnaHunpye Tunol
Mble OLIeHOYHbIX
o6pa3oBa | MEpONpPUATHIA
3ranbl 3aHATHA JleaTenbHoCTb Npenogasarens [leATenbHOCTb CTYAEHTOB ONbHbE
pesynbrart
bl
1. OpraH13aLMOHHbIN 3Tan 3aHATUA
Co3paHue paboyeit CerogHa Mbl  6yaem MpOBOAMTD becepa
00CTaHOBKMW, aKTyann3aums | NepBUYHYIO 06paboTKy
MOTUBOB Y4eBOHOM HabngaeMbIx NAHHBIX,
AeATeNbHOCTW. rpynnupoBaTh [aHHblE ans
[anbHelwero wuccneposaHus (B
4aCTHOCTW, BAUAHMA ya0OpeHuit Ha
YPOXaNHOCTb) W NpepCcTaBAATh
pe3ynbTaThl HAONOAEHWIA B BUAE
[Marpammsl.
AkTyanu3aumsa Ecnn mbl XoTUM nccnepoBatb Kakue- | [eHepanbHOM COBOKYMHOCTbIO. PpoHTaNbHbI
coaepXaHus, nmbo  3aKOHOMEPHOCTU BCEX h onpoc
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HeobxoaMmoro ans
pelleHns 3a1ad

00bEKTOB, TO Kak
AAHHAaA COBOKYMHOCTb?
YacTto He npefocraBnaeTcs
BO3MOXHOCTH U3y4mnThb BCe
00beKTbl. [N 3TOro Mbl BblOMpaem
HekoTopble. Kak Ha3biBaeTca 3Ta
COBOKYMHOCTb?

Kakum ycnosuam
yA0BNETBOPATH?

Ha3blBA€TCA

OHa [0J1’KHa

Bei6opkoit.

OHa [oMkKHA ObITb penpe3eHTaTUBHOM.

2. OcHOBHOWM 3Tan 3aHATUA

BocnpoussegeHue 3HaHWI
ANA UX NPUMEHEHMA B
CTaH[LAPTHbIX yCNoBusxX (No
aHanoruu, LencTens B
CTaHOAPTHbIX CUTYaLUMAX,
TPEHMPOBOYHbIE
YNPaXHeHNs)

Paccmotpum npumep 1.
[pn n3mepeHnmn BbICOTHI HAPLMCCOB

(8 MM) Gblna NonyyeHa cnepytowas
Bbl6opKa (06bema n = 30):

160, 154, 183, 155, 153, 167, 186,
163, 155, 175, 170, 166, 159, 173,
182,167,171, 169, 165, 156, 179,
158,171,175, 173, 164, 172.
Kakyio nepBuyHyto 06paboTKy
HY>XHO npoBecTn?

OcyuwecTBuTe 3TO C NOMOLLbBIO
KomnbloTepHO nporpammsbl Excel.
Kak crpynnupoBaTh 371 4ncna,
eC/IM NOYTM HET NOBTOPAIOLWMXCAT
[paBuNbLHO, U Mbl NOIYYUM
WHTEpBaNbHbIN BApUALUOHHbIN

pAR.

PaHXupoBaTb, TO eCTb PacnoNoXuTb B
NnopsfKe He yObiBaHMS.

HyHO pa3buTb Ha NPOMEXYTKH

[lepeHoC NprMobpeTeHHbIX
3HaHWUIM U UX NepBUYHOE

HeobxoanmMo nocTpouThb
MHTEpBaNbHbIN BAPUALMOHHbIN pAL,

0K 01,
0K 02,
0K 03,
OK 04,
0K 05

MK 3.1

MpakTnyecka
2 paboTa

pakTnyecka
s paboTa
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NPMMEHEHMNE B HOBbIX
YCNOBUAX C LieNbIo
(hopMMPOBaHMA YMEHWA
(TBOpYeCKMe, NpobneMHble

13 6 MHTEpPBaANOB U ero
rMCTOrpammy.

Kak HaiiTu BennunHy nHtepsana?
Kakas gnuHay Bac nonyymnace?

Hapno HaTv pasmax v NnOAeNnTb Ha YNCII0
MHTEpBANoB.

BennynHa KaxKporo 4acTMYHOro
WHTepBana pasHa 6

337,241, CUTyaumu) Monyyaem cnepyioliue WecTb
NPOMEXYTKOB: Obyuatowmecs rpynnupyloT [aHHble B
[150,156);[156,162);[162,168);[16 | Tabnuuy
8,174); [174,180); [180,186].
ObpaTute BHMUMAHME Ha CKOOKM,
4TOObl OJHO 3HAYeHWe He BOWO B
ABa  npomexyTtka. [lposepkown
NOCNYUT TO, YTO CyMMa BCEX YACTOT
OyneT paBHOW o06beMy BbLIOOPKM | BbinonHAT  3afaHuWe,  CpaBHWUBAIOT
(30). pe3ynbTaThbl
[locTponTe rucTorpammy, UCNosb3ya
KOMMblOTEp
CamocrostensHoe 3apaHue 2.
BbINOJIHEHE 33aHNIA WmeloTcs cnepytolme AaHHble 0
BCXOMECTU  NIYKOBML, LBETOB U B npouecce pabotb, obyyalmecs
KONMYeCTBOM BHECEHHbIx | |0 1ai0T ClIeAyiolllylo Tabauy

MUHEepanbHbIX ypobpeHnin no 10
TeNnJAMYHbIM X03AMNCTBAM:

Bcx |BHeceH BHeceH
Bcxo
oxe |0 0
xecrt
N2|cTb, |MUHepa |N° A MUHepa
KOA- [AbHbIX NbHbIX
Kon-
BO |ymobpe yaobpe

[pynnbl

X03AMCTB |, [Bheceno

o Bo  |MuHepan |Bcxoxe
BHECEHH | 03q [bHBIX  [cTb B
bIM icte |ymo6pen |cpeaHe
MUHepan R
bHbIM cpenHem

lNpakTuyecka
s paboTa
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Ha [HWMA Ha BO Ha|HUI Ha
M2 [1M% T M2 |[1M% T
11128 |140 6 (183 (197
2 1179 |262 7 (201 |246
3 (221 (289 8 (195 |276
4 (136 |191 9 (141 (187
51164 (202 10 ({192 |253

[na n3yyeHns 3aBUCUMOCTU MEXAY
BCXOXECTblO NIYKOBUL, LBETOB MU
KONIMYECTBOM BHECEHHbIX
MUHEpPaNbHbIX yA0OpEH NIl
NpOU3BECTU FPYNNMPOBKY
TENJMYHBIX X03AiCcTB, 006pa3oBaB
TpK rpynnbl C paBHbIMU
uHtepeanamu. o kKaxpgou rpynne
noacyMTaTh:
1. yucno npegnpuaTui;
2. CpepHioio BCXOXECTbIO
NYKOBUL, LiBETOB;
3. cpefHuit 06beM BHECEHHbIX
MUHEepaNbHbIX ya0bpeHnin Ha
1 M2, T.

yao6peH

NAM

140 —

177 1 140 128
177 -

214 4 194,25 156
214 -

951 1 246 201
251 -

289 4 270 196,75
WUtoro 10 |224,3 174

[locTponTe rmcTorpammy, oTknagbisas no
ocu Ox MHTepBanbl yaobpeHuii, a No ocu
Oy - cpepHue 3HayeHUA BCXOXeCTu
NYKOBWL, LiBETOB.
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MocTtpowTe rMcTorpammy
3aBUCMMOCTM Mexnay
BCXOXECTbO NIYKOBWUL, LBETOB M
KONNYeCTBOM BHECEHHbIX
MUHEpPaNbHbIX yA0OpEHUIA.

Wcnonb3yinte  KOMNbIOTEPHYIO
nporpammy  Excel. Cpenaiite
BbIBOAbI.

06006LeHne n
cucTemMaTtmsaums
pe3yNbTaToB BbINOJHEHUS
NpaKTUYeCcKux pabor,
3afaHun

Kakoil BbIBOA MOXHO caenatb M3
AaHHOI paboThl?

AHanu3 nokasblBaeT, YTo C yBeNUYEHUEM
KONMYeCcTBa  BHECEHHbIX  YA0OpeHMil
BCXOXECTb BO3pacraer

3. 3aKnoYmTeNbHLIA 3Tan 3aHATUA

[lopBeneHme nToros

Mbl ¢ Bamu YYnnncb npoBOOUTb

paboThl; hukcaLms nepBUYHYIO 06paboTKy
AOCTUXEHUS Lieneil HabnoaaeMblx [aHHbIX,
(OLeHKa AeATeNbHOCTH rpynnMpoBanu  UX,  BbIMONHANM
obyyatowmxcs); noacyeTbl  CPefHMX  3HayYeHui,
onpepeneHue npencTaBAsAnU AaHHbIe rpaduyecku
NnepcneKkTUBbI JanbHenLwen

paboTbI

4, 3apaHusa pns CobepuTe KONMYECTBEHHbIE AAHHbIE
CaMOCTOATENbHOrO W Crpynnupymte wux, 4tobbl C uX
BbINOJIHEHUA NOMOLLbIO  CcAenatb  BbIBOAbI O

BAUAHUM Pa3NNYHbIX BUAOB
yAOOpEHUN Ha poCT BbIOPAHHbIX
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BaMW  L,BETOB
MECTHOCTU

B

onpepeneHHown
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MpunoxeHue 4 - TexHonornyeckas kaprta Tema 2.5 BzanmHoe pacnonoxeHue npambiX U NIOCKOCTEN B peasibHON CUTyauum

1 Tema 3aHATUSA B3anMHoe pacnonoxeHve npAMbIX U NI0CKOCTEN B peasibHOW CUTyaLum
2 CopepaHue Tembl Akcnombl ctepeomeTpum. lepneHanKyAApHOCTb NPAMON M NAOCKOCTYW, NapannenbHOCTb ABYX NPAMBbIX,
nepneHAnKYNAPHbIX NIOCKOCTH, NepneHANKYAAPHOCTb NIOCKOCTEN
3 Tun 3aHATUSA [pakTuyecKoe 3aHATHE
4 PopMbl OpraHn3aumu YctHaa dpoHTanbHas. MiHaueuayanbHo-rpynnosas
y4ebHOW fiesTenbHOCTH

MnaHnpyembie Tunbl OLEHOYHbIX
3Tansbl 3aHATUA [leaTenbHOCTb NpenoaaBaTens [lesTenbHocTb 06yyaloLmMxXcs o6pa3oBaTesibHble MeponpuATUiA
pe3ynbrarbl
1. OpraH13auMOHHbIiA 3Tan 3aHATUA
Co3paHue paboyeit [penogaBaTent  KoHueHTpupyeT | Obyyatoumecs nNpUBETCTBYIOT
00CTaHOBKM, BHUMAHUE obyyatowmxcs, | npenogasaTens, 3aHuMmatoT

aKTyanu3auus MoT1BOB
y4ebHOW AeATeNbHOCTH

NPUBETCTBYET UX

cBou paboume mecTa

Aktyanusauma
COAEPaHuS,
HeobxoaMMOoro s
BbINONHEHUS
NpaKTU4YecKoi paboTl

OTBeTMTL  Ha
nocnegyoLei
NpPOBEPKOWA):
1. Kakue curypbl B cTepeomeTpun
ABNAOTCA OCHOBHbIMU?
2. 06bsicHNTE, TNoOYeMy WTATUB
MMeeT BCEro Tpu TOUYKMU OnopbI?
3. [lokaxxuTe, 4TO BCE BEPLUNHDI

Bonpocbl  (c
(hpOoHTaNbHOW

OTBeTbl Ha BONPOCHI:

1. Touka, npamas, N10CKOCTb

2. Mo akcuome: yepes nobble
TPU TOYKM, HE nexaliue Ha
OLHOW NpPAMON NPOXOAUT
eAUHCTBEHHAsA NNOCKOCTb.

3.Mo cnepctsuio M3 akcuom
Yyepe3 [Be MnepeceKawwue

YeTblpexyronbHMKa npsimble npoxouT
npuHagnexar OfHOM eIMHCTBEHHAA NJIOCKOCTb. B
n. 1) nepecekawowWnMucs

OK 01, OK 02, OK
03, 0K 05

®poHTaNbHbINA
onpoc
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MJIOCKOCTKW, €C/IN BbINONHAETCA
OLHO 13 cnepyowmx yCNoBuii:

1) aMaroHanu YeTbipexyroibHUKa

nepeceKarTCA,

2) nepeceKkalTcs  MPOJOIKEHUS

4.

ABYX €r0 HECMEXHbIX CTOPOH.
Moryt nu cKpewmBawowmecs
npsmMple a W b 6bITh
napannenbHbIMU NPAMON C?

. MpsmMas a nepneHpuKynspHa K

NIOCKOCTU o, a npsmas b He
nepneHAnKyNsspHa K  3TOM
nnockoctu. Moryt v npamele a
n b 6bITb MapannenbHbiMu?

. Kakne nnockoctu Ha3biBatoTCA

nepneHauKyNApHbI?

. Kak u3mepsietca yron mexay

NNOCKOCTAMU?

NpsAMbIMU ABNSAOTCA
AMaroHanm
yeTblpexyronbHuka. Bo 2 n)
—  NpOAOMKEeHUs  ABYX
HECMEXHbIX CTOpPOH
YeTblpexyrofibHuKa.

.Het, ecim oHn bygpyt

napanfenbHbl NpsMoit ¢, To
OyAyT napannenbHbl Mexay
co60if, YTO NpPOTUBOPEYUT
yCNOBHUIO.

.Het, ecmm oHn Gygpyt

napanienbHbl, TO KaXaas u3
NpsMbIX bypet
nepneHanKynsapHa
MN10CKOCTH, 41O
NPOTUBOPEYMT YCNOBUIO.

. lnockoctn Ha3bIBAOTCA

nepneHAnMKynapHbIMU - apyr
Lpyry, ecnu yron Mexay
HUMK paBeH 90°.

. Yron mexpay nnocKoctamun —

HaUMeHbLLNI n3
ABYTPaHHbIX yrnos,
06pa30BaHHblif npu
nepeceyeHunn ABYX

nnockocten.  [1ByrpaHHbIn
Yrofl U3MepsaeTca NMHEnHbIM
yrn0oM iBYrpaHHoro yrna
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2. OcHOBHOWM 3Tan 3aHATUA

OcmbicneHne
CoLlepXaHus 3afaHNiA Pa3buTbCs Ha TpM rpynnbl.
npaKkTU4yeckoi pabotbl, | 3apaHue 1 rpynne. B napke

nocneaoBaTeNbHOCTH ycTaHoBunu  GenbBepep.  [ns

BbINOJIHEHWA AENCTBUIA | IEKOPUMPOBAHUA  €ro  LBeTamu

NpW BbINOJHEHWUM HeobxoaMMo NpPOBEpPUTD

3af1aH Wil nepneHANKYNAPHOCTb CTEHBI MONY.
Kak 370 npoBepuTb C MOMOLLbIO
pyneTKu? BoinonHute
HeobxoauMble AeiCcTBUSA B
NnoMeLeHMUN, B KOTOpPOM
Haxoautecb. 06oCHyiTe  cBOM
NEeNCTBUA.

[pynne 2. [lepeg ycTraHoBKOK
CTyNbeB B OebBeAepe A5 OTAbIXa
HeobxofMMo NpoBepuTH n
CKOpPpeKTUpoBaTh nx
yCcToiuMBOCTb. Kak C nomouibio
Wwnarata nNpoBepuTb, NexaTr nu
yeTbipe HOXKM CTyna B OAHOM
NI0CKOCTM? BbinonHMTEe npoBepky
ONS CTyNa B NOMELLEHUN.

[pynne 3. [poBepuTb C NOMOLLbIO
oTBECa NeprneHauKynapHOCTb
CTbIKOB CTEH MOJy.
[lapannenbHOCTb CTLIKOB fpyr

APyry

Pa3buBatotca  Ha  rpynnbl,
pacnpeaenstoT 06513aHHOCTH

0K 01, OK 02,
0K 03, OK 05,
0K 07,
MK 3.1
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CamocrostensHoe
BbINOJIHEHWE 3aaHUI
NPaKTUYeCcKoi paboTsl B
COOTBETCTBUM C
WHCTpYKLMeR,
METOANYECKUMY
yKa3aHWAMU

MpenogaBatens  KOHTponupyeTt
paboTty B rpynnax, no
HEOOXOAMMOCTU  KOMMEHTUpYeT
[eNCTBUSA B rpynnax

1 rpynna. OTmMeyaer Ha cTeHe u
nony MeTKu Ha pacctoaHuu 30
cMm u 40 cm OT nauHTyCa.
3amepseM paccTosHue Mexay
meTkamu. Ecnu oHo paBHO 50
CM, TO CTeHa nepneHanKynapHa
nony. (teopema [udaropa,
NIMHENHbIA yron, onpepeneHune
nepneHanKyNApHbIX
NNOCKOCTeN)

[pynna 2. Hatarusaet wnarart
KpecT-HakpecT yepes
rpaHnyHble TOYKM cTyna. Ecnm
wnarat nepeceyeTca, HOXKM
CTyna  nexar B OfHOM
MJI0CKOCTH.

lpynna 3. C nomowpbto
CTPOUTENbHOTO oTBeca
npoBepseT  BEePTUKANIbHOCTb
CTbIKA CTEH NO OTHOWEHMUID K
nony. [lepnengukynap u3
OQHOW TOYKW e[UHCTBEHEH.
[psmMble, nepneHanKynapHble K
NAOCKOCTU mapannenbHbl gpyr

APYry

WHgueuayanbHo-
rpynnosas
paboTa

06006LeHKne 1
cucTemMaTm3aums
pe3ynbTaToB

[lpenogasatens npegnaraet
npeAcTaBUTeNto rpynnbl
00BACHUTL BbINMONHEHUE 3aAaHUSA.

MpencrasuTenb rpynnb
0bbACHAEeT nopsaAoK
BbIMOJIHEHHbIX NENCTBUINA,
060CHOBbIBAET nX.

[nanor

44



BbIMONHEHUS
NpaKTUYeCcKoi paboTl

Mpencrasutenn Apyrux rpynn
KOMMEHTUPYIOT NPaBMJIbHOCTb
0EeNCTBUN

3. 3aKN04YUTENbHbIN 3Tan

3aHATUA

[opnBeneHme nToros
paboThl; huKcaums
BOCTVKeHUs Leneit (

Kakune 13 nsyyeHHbIx pakToB
cTepeoMeTpuu Gbiiu
WCMONb30BaAHbI NPU BbINOJHEHWUM
3ajaHuns?

OueHunTb No 10-6anbHOM WKaNe
paboTy Ha 3aHATUM C MO3ULUK:

«fA» 0 10
«Mbi» 0 10
«[eno» 0 10

3anonHMTE IMCTbl CAMOOLLEHKH
NMopsegem utor. OueHky nonyyaert

o Teme rpynnsl OTBeT paet
npencraButenb Lpyrou
rpynnel.

Kaxpablh  3anonHAeT  AuUCT
CaMOOLEHKM

0K 01, OK 02,
0K 03, OK 05,
0K 07,
MK 3.1

Kaxabli
4. 3apaHus phs N3rotoBuThb MaKeT WHgueupayanbHas
CaMOCTOATENbHOIO NPAMOYroNibHOTO TBOpYeCKas
BbINOJIHEHUSA napannenenunesa, onucarb paboTa

NpaKTMYyecKne MeToAbl KOHTPONS

NPaBUNbHOCTK M3roToBJIEHUSA

(napannenbHOCTb "

nepneHanKynapHOCTb pebep,

npsmble  yrabl).  [peanoxuTb
BapMaHTbl pa3MelleHNs MaKeTa,
Kak apT-00beKkTa, B NapKOBOM
30He.
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MpunoxeHue 5 - TexHonoruyeckas kapta Tema 3.3 Knym6bl Ha KOOpPAUHATHON NAOCKOCTH

1. | Tema 3aHaTUA

KnymGbl Ha KOOPAMHATHOI NNOCKOCTU

2. | CopepxaHue TeMbl

pacHeThl

KOOpﬂ,MHaTHaFI NAOCKOCTb. Bbluncnexune paCCTOHHVIﬁ M nnowaaen Ha nnockoctn. KonnyectseHHble

3. | Tun 3aHATuA

[pakTnyeckas paboTa

4. | ®opmbl opraHu3aLmMm yuebHoM

WNHauBMAayansbHO-rpynnoBas

[eATeNbHOCTH
MnaHnpyembie Tunbl
JTanbl 3aHATUA JlesTenbHOCTb Npenopasarens JlesTenbHoCTb 06y4aloLmxcs oOpa3soBaTeNibHble | OLEHOYHbIX
pe3ynbTarhl MepOonpuUATUiA
1. OpraH13auMOHHbIiA 3Tan 3aHATUA
Co3paHue paboyeit KoHueHTpupyet BHMMaHue | O6yvalolmecs NOAroTaBAUBAIOT
06CTaHOBKY, obyyaloLmxcs. HeobXoAMMble NpPUHALNEKHOCTY,
aKTyanu3auuma MoTuBoB | Bo3MoXHOCTH COBPEMEHHOrO | 3aHUMAIOT CBOU MecTa
y4ebHOI AeATeNbHOCTU. | NaHAWADTHOrO Av3anHa
NOCTOAHHO  pacWMpalTCca U

TpebyioT NpUMEHEeHUs ryboKux, B
TOM 4YuCNe U MaTeMaTUyecKux,
3HaHuin.  Cneumanuctel  yyaTcs
«pucoBaTb Ha Knymbaxy, co3aasas
LBETOYHble  WeaeBpbl. W Mbl
nonpobyem cerofHs paccyuTaThb
CO3[jaHMe CBOErO0 WepeBpa.
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AkTtyanusaums OTBeTbI 0OYYaOLMUXCS: OK 01, OK 02, OK | ®poHTanbHble
coaepXaHus, co3fiaHue KNyMObl nepep, v [Be B3auMHo | 03, onpoc
HeobxogMmoro ans bacceitHoM B BMAE AenbdUHA Ha nepneHauKynsapHble
BbINOJIHEHUSA naowagke 4x6 m°. npamble o 3a[laHHbIM
NpaKTUYeCKOMN paboThbl v' Y10 npeacTaBnsem coboii HanpaBNeHneM n
KOOpAMHATHAA NAOCKOCTb? e[MHNYHBIMM OTPE3KAMU;
v Kak Ha3blBAKOTCSA v' Ocb abcumcc (0x), ocb
KOOpAMHaTHblE OCK? opauHar (Oy)
v' Kak HailTM Ha nnockoctu v AB =
paCCTom-_I)I/Ie MeXay [AByms \/(XB —x4)2 + (yg — ya)?
TOHKaMu: v Pasbutb  durypy  Ha
v Kak nopcuutath nnowans NPAMOYTONLHUKM "
Gurypsl Ha KneTKax? NPAMOYroNbHbIE

TPEeYrosibHMKK, CYMTaTb Kak

47




CymMMy NONYYMBLUUXCS
yacrten

2. OcHOBHOW 3Tan 3aHATUA

OcmbicneHue v" MNonyuyute KoopauHatel | [MonyyatoT 3apaHue, | OK 01, OK 02, OK

cofiepXKaHusA 3aaHuni durypbl (npunoxexue 1); pacnpefensioT  Mexay cobon | 03, 0K 05, OK 07.

NpaKTU4YeCcKomn paboTbl, v' N306pa3utb ¢urypy Ha | Buabl pabot, npuctynawt K | MK 3.1.

nocnegoBaTeNbHOCTU
BbINOSHEHUA AENCTBUN
NpwY BbINOJHEHUN

KOOPAMHATHOM NI0CKOCTH;
v’ Paccyutath Macwrtab u
pacnonoxeHue @urypbl Ha

BbIMOJIHEHWUIO

3afiaHni nnowaake 4x6 m*;
v" Bbluncants naowanb
cdurypsl;
v’ Bbi6path LBETHI, paccynTaTh
KOJIMYEeCTBO HeobxoAuMoii
paccafbl;
v BbINOAHUTD PUCYHOK
Knymobl;
v' MofrotoBuTs  OTYET MO
BbIMOJIHEHHO paborte
paboTy K caayve;
v Pacnpepenute 0653aHHOCTY
B rpynne ans
paunoHann3aumnmn neincTesmmn
EcTb v BONpOCHI NO 33jaHuI0
MepeHoc Momoraer HayaTb paboTy, | BbINONHAT HECKONBKO PUCYHKOB:
NPUOOPETEHHBIX 3HAHUI | KOHTPONUPYET pacnpefieNeHue | AniA  pacyeToB  Maclutaba
W UX NEPBUYHOE obsA3aHHOCTEN PACcnofioKeHNUs Ha MeCTHOCTH, Ans

NPpUMEHEHNE B HOBbIX

BblUNCNEHUA niowaan,  ans
chopMMUpOBaHMSA LIBETOBOW FaMMbl
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YCNOBUAX C LieNbio
(hopMMPOBaHMA YMEHWA

M BblOOpa BMOOB paccagbl, s
pacyeTta KoJM4ecTBa paccajpbl

CamocTosTensHoe
BbINOJIHEHUE 3a[,aHN I
NPaKTUYeCcKoi paboTsl B
COOTBETCTBUM C

KoHTponupyer u© KoppekTupyet
CaMOCTOSATENbHYIO paboty
obyuatowmxcs

Pacuertsl Ha KOOpAMHATHOWM
NI0CKOCTY nepesogAt Ha
peanbHyIo NIOLWAAKY.

OnpenensaoT BMAbI NOCAZOYHOrO

NHCTPYKLMEN, Matepuana

MEeTOIUYECKUMM OcyluecTBnsIOT B MHTEPHETE NOUCK

yKa3aHMAMMU [Ns pacyeTa CTOMMOCTH
OdopmnaioT oTHeT

06061LLeHKne 1 v' Kakue yMmeHus, nomMumo v’ lepeBop equHuL, NAOLWAAY,

cucTemaTtmsauus paboThl C KOOpAMHATHOM BblUMCNEHME NJOWaAn no

pe3yNbTaToB NNOCKOCTbIO NOHaL06UNCh KNeTouKaM, yMeHue

BbINOJIHEHUS B OAaHHOM NpPaKTUYECKOM BbINONHUTD pacyet

NPaKTUYECKOI paboThl paborTe. CTOMMOCTH

v’ Kakue  pononHUTenbHble
pecypcbl NoHagobunncs npu
BbINOJIHEHUM PACYETOB.

v Bo3HuKna m
HeobXxoaMMoCTb B
MCNoNb30BaHUN
KOMNbIOTEPHbIX
NPUIOXEHUN ons

ONTUMKU3ALUMN U MOBLILEHUS
KayecTBa paboThl?

v Y10 TO He ObII0 Yy4YTEHO B
pabote?

v Kanbkynatop,
NH(OPMALMOHHbIE pecypchl
ANs MOUCKA MaTepuanoB

v' 06bnerunau 66l paboty
rpacduyeckne NpuIOXKeHUs
ANs M306paxkeHus Gurypel,
Ans nogbopa L4BETA,
pacyeTa naowanm

v’ He npoussegeH pacyer
cTtoumocTu  pabor g
nosy4yeHun NONHOW
WHpopmauum no pabote
Haf NOA06GHLIM NPOEKTOM

3. 3aKnouynTeNbHbIA 3Tan 3aHATUA
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[onBeneHme nToros
paboThl; hukcaums
OOCTUXKEHMSA Lienen
(OLieHKa [LeATeNbHOCTH
obyyatowmxcs);
onpenenexHune
NepcneKTUBbI
AanbHewen paboTbl

OueHunTb No 10-6anbHOM WKane
paboTy HAa 3aHATUM C NO3ULUK:

«fA» 0 10
«Mbl» 0 10
«eno» 0 10

3anonHUTe NUCTbl CAMOOLIEHKN
NMopsegem utor. OueHKy nonyyaet
KaXKbli.

Cnacnbo 3a aKTMBHYIO paboTy!

3anoNHAT NUCTbl CAMOOLIEHKM

4. 3apaHus phs
CaMOCTOATEIbHOIo
BbINOHEHMSA

Pa3paboTaTb CBOWl HeGONbLIOIA
AV3aNH-NPOEKT C NOMHbLIM
pacyeTom, ncnonb3oBaHue
rpadnyeckux NpuUNoXeHuii bymet
OL€HEHO OTAeNbHO.

Haintu uHdopmauuio u nokasatb
npumeHeHne  dopmynsl  [uka
nogcyera noOWAAM  KIeTyaToil

dburypsl
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MpunoxeHue K TexHonornyeckoi kapte_ Tema 3.3 Knymb6bl Ha KOOPAMHATHOM NIIOCKOCTY.

KooppuHatbl Touek urypbl Ha NIOCKOCTH, KOTOPYIO HYXHO MOCTPOUTD.

(12; 2), (5; 5), (2; 5), (-3; 7), (-1; 4,5), (-6; 4), (-11; -1), (-7; -5), (-1; -7), (3; -8), (5; -11), (4; -7), (6; -5), (3; -6), (2; -6), (-1; -5), (-
6; -2), (0; -1), (-1; -3), (2; -2), (3; -1), (5; -1), (4; 0), (8; 0), (9; 1), (12; 2). [na3 (7,5; 3).

Mpunoxenue 2. 0T4eT 06yYaIOWMUXCS
Pacuet nnowaau. Becero 6x4 = 24 M° = 240000 cm’
1 kn =20 c™®

- -54000 cMm’

BMOJ1a CUHAA

. - 40000 cM™’

LMHepapus

- 144000 cm’
PYJIOHHbIW ra30H

D-2000

BMona benas

cm’
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PacueT nocago4yHoro matepuana

Bug paccagsl | nnowapb | Llewa, py6 | Konuyectso, wr | Croumocts, py6
PynOHHbIN 14,5 M | 250 18 4500

ra3oH

Buona cuuas |55 M’ 500/10wt | 550 27500

Buona 6enas | 0,2 M° 500/10 wt | 20 1000
LinHepapus 4 M 200/6 wt | 400 13400

NT10ro:46400
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Mpunoxexue 6 - TexHonornyeckas kapta Tema 4.6 NpeobpasoBaHue rpauKOB TPUrOHOMETPUYECKUX DYHKLMIA

1. Tema 3aHATUSA [lpeobpa3oBaHue rpacMKOB TPUFOHOMETPUYECKUX DYHKLMIA

2. CopepaHue Tembl 06nacTb onpeneneHns U MHOXECTBO 3HaYeHUN TPUTOHOMETPUYECKUX DYHKUMUA. YETHOCTD,
HEYETHOCTb, NEPUOLUYHOCTb TPUTOHOMETPUYECKUX PYHKLKiA. CBOMCTBA U rpadUKM PYHKLKA
y=C0s X, y=sinx, y=1tg x, y = ctg x. (xaTne n pactaxeHue rpadMKoB TPUrOHOMETPUYECKUX

byHKL M
3. Tun 3aHATUSA MpakTnyeckas pabota
4. (®opmbl opraHm3auum PpoHTanbHas, rpynnosas
y4ebHOI1 AesTeNbHOCTH
[nannpyem Tunel
ble OLIEHOYHbIX
3JTanbl 3aHATUSA [lesTenbHOCTb Npenofasatens [leATenbHOCTL CTYLEHTOB obpa3oBate | MEPONPUATHIA
NbHble
pe3ynbTarhl
1. OpraHu3aumOoHHbIN 3Tan 3aHATUS
Co3paHue paboyeit Yenosek no npupopge cBoein HactpauBatoTcs Ha paboTty 0K 01, 0K 02, | becepa
06CTaHOBKM, aKTyanu3aums | CTPEMUTLCA K rapMOHUM KO OK 03
MOTUBOB Y4ebHOM Bcemy. Ele apeBHME rpekun nsyyvanu
peatenbHocTu. Mposepka CBA3M MATEMATUKK C NPUPOLJOIA,
BbINONHeHUs 3apaHunii BCP /| ctpemsack HaiiTh Bo Bcex ee
BXOZHOW KOHTPOSIb NPOSBNEHUAX NOPAAOK, TAPMOHUIO 1
COBEepLEHCTBO. Tpyabl MHOMMX
AHTUYHbIX YYEHbIX TONIKO YKPEnnau
Bepy Nt0fieN B TO, YTO B OCHOBE
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nocTpoeHus BceneHHon nexar
MaTemMaTuyeckme NPUHLKNBI U 4TO
3aKOHbl MAaTEMATUKMN — KNI0Y K
MOHWMAHUIO NPUPOAbI.

Ewe 3a gonro 4o HoBOW 3pbl
BABUJIOHCKME YYeHble yMenu
NpeAcKa3blBaTb COIHEYHbIE U IYHHbIE
3aTMeHus. ITO NO3BONSET CleNaTh
BbIBOJ, O TOM, YTO UM ObININ U3BECTHbI
HEKOTOpble NpoCTeillne CBeAeHNs 13
TpuroHomeTpun. Kak u ntobas
Hay4YHas AUCLUMNANHA, TPUTOHOMETPUS
BO3HUKNA U3 NOTpebHOCTe!
NPaKTUYECKOW AeATeNbHOCTU
yenoBeka

CeroaHa Mbl C BAMU NPUMEHUM
KpacoTy TPUrOHOMETPUYECKUX
(YHKUMI K NNaHMPOBaHMIO Caf0BO-
NapKOBOro y4yacTKa

AKTyanusaums cogepaHus,
HeobxogMmoro ans
BbINONHEHMS TABOPATOPHBIX
W NpaKTUYecKnx paboTt

Y10 Takoe TpuroHomeTpma?

Kakue TpuroHomeTpuyeckune yHKLUM
Bbl 3HaeTe?

[lepeuncnute OCHOBHble CBOWCTBA
TPUTOHOMETPUYECKUX DYHKLNIA

OTBevaloT Ha BOMNPOCHI

OK 01.
0K 06

PpoHTanbHbI
 onpoc

2. OcHOBHOW 3Tan 3aHATUA
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OcmbicneHune copgepxaHus
33[aHNIN NPAKTUYECKNX U
nabopaTopHbIX paboT,
Nocnea0BaTeNbHOCTH
BbINOJSIHEHUA [LeNCTBUI npu
BbIMOSIHEHWUM 3a[LaHNIA N
BOCNPOW3BEAEHME
(hopMUpyeMbIX 3HAHWIA U UX
NPUMEHEHME B CTaHAAPTHbIX
ycnoBusx (no aHanoruu,
LEeNCTBUA B CTAHAAPTHbIX
CUTYaLMAX, TPEHUPOBOYHbIE
YNpaYXKHEeHUs)

MpepnaraeT NpoBeCTM NPAKTUYECKYHO
paboTy, COCTOALLYIO U3 ABYX 3TANOB:
CpeAaMu 3NEKTPOHHOM Tabnuubl
NOCTPOUTb rpauKn hyHKLUKA

y=Sinx; y=C0sx; ;y=sin2x;
y=2sinx; y=co0s0,5x; y=0,5c0sx Ha
npomexyTke ot -180 o 360°clarom
15°

[ns atoro:

o B sAuyeinku B3, B4 BBecTu
3Ha4YeHuA yrnoB B U fanee
aBTO3aNOJIHEHMEM NONYUYUTD
AMana3oH aprymeHTa.

. B sueiku C3-K3 (nepBsas
CTPOYKa) BBECTU HhOPMYJIbI HYKHbIX
(DYHKLUMIA M BBIYNCINTD UX 3HAYEHUA
aBTO3aMNOJIHEHUEM.

. Belgensis napbl cTton6uos
NOCTPOUTbL rpauKM Napammu: y=sinx u
y=Sin2x; y=Sinx u y=2sinx; y=C0sx; "
y=C0s0,5x; y=cosx n y=0,5cosx.

. [MpoaHann3npoBaTb rpadukm u
cfienatb BbIBOAbI

[lencTByIOT N0 MHCTPYKLUUK

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06.

[pakTnyecka
s paboTa
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MepeHoc NproGPeTEHHbIX Y Bac nepeg rnasamu pasninyHbie = OK 04. MpakTnyecka
3HaHWUI U UX NEPBUYHOE rpacumkm TPUrOHOMETPUYECKUX 7= 0K 06 s pabota
NPUMEHEHNE B HOBbIX MU byHKLUA. Bawa 3ajaya | MK 3.1

W3MEHEHHbIX YCNIOBUAX C CMPOEKTUPOBATb NNOWAAKY, FAe TMHUN

Lenblo GopMMpoBaHUs [LOPOXEK U 04epTaHus becenok, Knymo

yMeHuI (TBOpYeCKue, 3a[aloTCA ITUMU PyHKUMamn | [HEEES

npobnemHble 3afauu,

cuTyauum)

CamocrosATensHoe KoHTponupyet peatenbHocTb | OpopmnsoT mMogenn knymb Ha | NP6 03 Ha6niopeHue
BbINOJIHEHWE 3a[,aHNI 00yYaIoWNXCS, KOHCYNbTUPYET NPM | AUCTAX A3, BbinonHAT | OK 04.

NPaKTUYECKUX UK Heob6XoANMOCTH Heob6XoANMble BblYMCIEHUS 0K 06

NabopaTopHbIX paboT B MK 3.1

COOTBETCTBUU C MHCTPYKLIMEN,

METOAMYECKMMU YKa3aHUAMY,

TEXHOJIOrMYECKUMI KapTaMu

0606LieHME 1 Mpepnaraer npefctaButs  npoaykT | Obyvatowmecs aemoHctpupyioT | OK 04. 3awmTa
CMCTeMaTM3auys pe3yNibTaToB | NPaKTUYeCcKoi paboTsl MOJenv nnowanok MK 3.1 pabot

BbINOJIHEHWSA 1AO0PATOPHbIX
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paboT, NPaKTUYECKMX PadoT,
yNpaXKHEHWIA, 3aaHNIA

3. 3aKNUNTENbHbLIN 3Tan 3aHATUA

NonseneHune utoros pabotel; | Kakoi 3tan paboTbl mokasancs BaMm OK 01, OK
duKcaumsa [OCTUNKEHMA Hanbonee uHTepecHbiM? Hawnbonee 02, OK 03,
Lenen (OLeHKa JeATENbHOCTU | COXHBIM? OK 04, OK
obyyatowmxcs); 05, OK 06.
onpeneneHue NepcnekTUBbI

AanbHenwwen paboTl

4. 3afaHua ans MpoBecTn wuccnegoBaHne yHKLUMIA

CaAMOCTOATENIbHOIO
BbIMOJIHEHUA

y=sinx; y=CosX; y=sin2x; y=2sinx;
y=c0s0,5x; y=0,5c0sx
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MpunoxeHue 7 - TexHonornyeckas kapra Tema 6.7 Ucnonb3oBaHne norapudmMnmyeckon cnupanm npu BoINONHEHUU AU3aitHA

WHTepbepa
1. Tema 3aHATUSA Wcnonb3oBaHue norapucmMmnyeckon cnupanu Npu BbINONHEHWM [M3aiiHa MHTepbepa
CopepaHue Tembl [pumeHeHwve norapudma. Jlorapudmuyeckas cnupanb B apxuteKType. Ee matematuyeckme
ceonctea. icnonb3oBaHue ons au3ainHa
3. Tun 3aHATUA [pakTnyeckoe 3aHATHE
4. PopMbl OpraHM3auum (PpoHTaNbHO - rpynnoBas
y4ebHOI1 AesTeNbHOCTH
Mnanupye Tunbl
Mble OLIEHOYHbIX
I o6pa3oBa | MeponpuATHii
anbl 3aHATUA [leAaTenbHOCTb NpenofaBaTens [leAaTenbHOCTb CTYAEHTOB TeNbHbIe
pesynbTar
bl
1. OpraH13auMOHHbIiA 3Tan 3aHATUA
Co3paHue paboyeii B npupoge n B Xu3Hu norapudmsl
00CTaHOBKM, BCTPEYaloTCsa B BUAE

dKTyain3aumna moTuBoB

norapudmMnyeckoit cnupanu.

y4ebHOI1 AeATeNbHOCTH. Jlorapudmunyeckas cnupanb unu
[IpoBepKa BbINOMHEHNA | M30rOHANbHASA CNMPanb — 0COObIN

3apaHuit BCP / BxoaHom
KOHTPO/b

BMA CNMPANK, 4acTo
BCTPEYAIOLWMIACA B NPUpPoOaE U
apxuTeKType
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becepa

AKTyanu3aums
cofiepXaHus,
HeobxogMmoro ans
pelueHus 3aaad

YpaBHeHue norapudmmyeckoil
cnupanu umeet Buar = a?, roer
— paccTosHune 0T TOYKM, BOKPYT
KOTOPOWi 3aKpy4MBaeTCs cnupanb
(ee Ha3bIBAIOT MONIOCOM), 1O
NPOM3BOJIbHOM TOYKM HA CMUpany,
@ — YyroN NOBOpOTa OTHOCUTENbHO
nonioCa, @ — NOCTOSHHAA.
Cnupanb HasbiBaeTcA
norapudMmUYecKo, Tak Kak
norapugm paccrosHus (log, 1)
BO3pacTaeT NponopLUNOHANbHO
yray noBopoTa ¢

0byyaowwmmcs [EMOHCTPUPYETCS
npuMep cnupanu

OK 1, OK

becepna

2. OCHOBHOIA 3Tan 3aHATUA
Bocnpou3ssegeHue 3HaHUI
ANA VX NPUMEHEHUA B
CTaHAAPTHBIX YCIOBUAX
(no aHanoruu, pencTeusA B
CTaHAAPTHbIX CUTYALUSX,
TPEHUPOBOYHbIE
YNpPaXHeHNs)

O6yyatowuitca N noarotoBun
npe3eHTaLmMIo N0 UCTOpUu
BOnpoca.
Jlorapudmuyeckas cnupanb 6bina
OTKpbITa Apxumegom. 370
npousowo B III Beke go H.3.,
Korga OH 3KCnepuMeHTUpoBan ¢
Komnacom. OH TAHYN CTpenky
KOMMaca C NOCTOAHHOW CKOPOCTbIO,
BpaLLasa cam KOMNac no YacoBoiA
ctpenke. lMonyumnsluascs Kpusas

6blna cnupanbto, KoTopas

CABUTaINCb Ha Ty e BEJIMYUHY, Ha

O6yuatowmiica N pacckasbiBaeT npo
MCTOPMUIO BOSHUKHOBEHUSA M Pa3BUTUA
NOHATUA NOrapuM1MYecKon cnmpanu

2,0K 3,
OK 6.
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KOTOpYI0 NOBOpAYMBanca Komnac,
U MEXAyY BUTKaMK cnupanu
COXPAHANOCh OHO U TO Xe

paccTosHue.

Jlorapudmuyeckas cnupans 6bina

Bnepsble onucaHa [lekaptom u
NO3)e UHTEHCUBHO MUCCNefoBaHa
bepHynnu, KoTopbIN Ha3blBaN €€ —
«yOMBUTENbHAsA CNupanb».

Jlorapudmuyeckyto cnupanb
Ha3bIBAOT PAaBHOYrOJIbHOW
cnupanbto. B nioboi Touke

norapudmMryeckoii cnupanu yron

MeXAY KacaTeNbHOMN K Hel u

paAMyC-BEKTOPOM COXpaHaeT

NOCTOSIHHOE 3HayeHue

1CoodcTRO

La=4Lp
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MepeHoc NproOPETEHHBIX
3HaHWit 1 UX NEPBUYHOE
NPUMEHEHME B HOBbIX
YCIOBUSAX C LENbIO

Obyuatowmiics M pacckasbiBaeT npo
norapudmMmuyecKyto cnupanb B
ApPXUTEKTYPE W KMUBOMUCH

(hopmMMpPOBaHMSA YMEHUIA LLlyxoBckasi 6awHsa. Mockea
(TBOpYECKHE,
npo6ieMHbIE 33Aa4H,
cuTyaumm)
CamocTosTenbHoe Mpepnaraetca TBOpYECKOe BuinonHAOT 3anaHue

BbIMOJIHEHNE 3aﬂaHMﬁ

3afiaHue.
Pa3paboTaiTe gu3aiiH MHTEpbEpa C
MCNoNb30BaHMEM
norapudmuyeckoin cnmpanu.
Pe3ynbTaT n306pasnTe Ha
KomnbloTepe B nporpamme Adobe
Photoshop.

NpakTnyecka
s pabota
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122

0606LeHne n
cucTemaTusaums
pEe3y/NbTaToB BbIMOJHEHUS
NpaKTUYeCcKux pabor,
3afaHunn

pepcTasbTe pe3ynbTathl Bawei
paboThl

Obyyalowmnecs 4EMOHCTPUPYIOT HA
3KpaHe pa3paboTaHHble BapUaHThI
MHTEpbepa

3. 3aKnioumMTEeNbHbIA 3Tan 3aHATUA

MopBeneHue ntoros
paboThl; hukcaums
NOCTUXKEHUSA Lienen
(oueHKa pesTenbHOCTM
obyyatowmxcs);

Mbl paccmMoTpenu npumMeHeHue
norapudma. MNosHakoMunuch ¢
NCTOpUEN BO3HUKHOBEHMUSA
NOHATMA Norapmdmmyeckon
CMMpanu n ee MaTeEMaTUYECKUMM

OK 1, OK
2,0K 3,
OK 6.

becepa
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onpepeneHue
nepcneKTUBbI
AanbHelilwen paboTbl

csoncrTeamu. Paccmotpenu
NpUMEHEeHMWe B apxXUTEKTYpe.
Pa3paboTanu ucnonb3oBaHue
norapudMmnyecKon cnupanu B
An3anHe nHTepbepa

4. 3apaHua pns
CaMOCTOAITe/IbHOro
BbINOJIHEHUA

Pa3paboTaitTe au3aiHepckue
3N1€MEHTbI OAEXKAbl C MOMOLLbIO
norapu@mmyecKon cnmpanu
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MpunoxeHue 8 — TexHonormyeckas kapra Tema 4.6 Hanbonblee u HaumeHblwee 3HA4YEHUA PYHKL MUK

Tema 3aHATUA HanbGonbluee 1 HauMeHblee 3HaYeHUA hYHKLNK
CopepaHue TeMbl WccnepoBanne yHKUMM HA MOHOTOHHOCTb, HAXOXAEHME HanbonbluMe W HaMMEHbLIME 3HAYEHUS
(byHKLMI

Tun 3aHATUSA MpakTuyeckoe 3aHATUe (NpaKTUyeckas paboTa)

®opmbl opraHm3auum yyebHon | PpoHTanbHO - rpynnoBas

[eATeNbHOCTH

MnaHupyemeoie Tunol
3tanbl 3aHATUA JlesatenbHOCTb Npenogasarens JleaTenbHOCTb CTYAEHTOB 006pa3oBaTeNbHble |  OLEHOYHbIX
pe3synbTarsl MeponpuATUiA

1. OpraHu3auuOHHbI 3Tan 3aHATUSA
Co3paHue paboyeir | CerogHa Mbl ¢ Bamu bypem | HactpamBatotcs Ha paboty 0K 02 becepa
00CTaHOBKM, pewaTtb npoeccMoHanbHble
aKTyanu3aums 3aaum cpencTBamm
MOTUBOB Y4eBOHOM MaTeMaTU4YecKoro aHanmsa
AesATeNbHOCTU.
[lpoBepka
BbINOJIHEHMA
3apaHui BCP /
BXOLHOW KOHTPO/b
AkTyanu3sauma Y710 Ha3bIBaeTCA NPOU3BOAHOM OTBEYAlOT Ha BONPOCHI 0K 01 ®poHTaNbHbI
cofepKaHus, byHKUMN? 0K 03 onpoc
HeobxogMmoro ans OK 05
BbINOJIHEHMSA
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NabopaTopHbIX U
NPaKTUYeCKnx paboT

Anroputm HaxoxpgeHus
HauMeHbLEro n Hanbonblero
3HaYeHna hyHKUNUM

2. OcHOBHOWM 3Tan 3aHATUA

OcmbicneHne
cofepXaHus
3afaHun
NPaKTUYECKMX U
nabopaTopHbIX
pabor,
nocneaoBaTeNbHOCTH
BbINOJIHEHMSA
LeiCcTBuiA Npu
BbINOAHEHUN
33[aHun unu
BOCNPOMW3BEAEHNE
thopmupyembix
3HAHUIA U KX
NPUMMeHeHMe B
CTaHAAPTHbIX
ycnosusx (no
aHanoruu, LencTeus
B CTAaHAAPTHbIX
CUTYaLUsX,
TPEHUPOBOYHbIE
YMpaXKHEeHUs)

Bonbluyio YyacTb cBOMX yCUAUI
YesIoBEK TPATUT Ha NOUCK
HaWyyLWero, UAn Kak 4acTo
FOBOPAT, ONTUMANbHOTO,
peleHns NOCTaBNEHHON 3aa4Mu.
Kak, pacnonaras
onpejenéHHbIMU pecypcamu,
[00MTbCS Hanbonee BbICOKOTO
XW3HEHHOTO YPOBHSA,
HauBbICLWEN
NPOM3BOAMTENBHOCTU TPYAA,
HAaWMEeHbLIUX NOTEPb,
MaKCMManbHOI NpuobIIK,
MUHWUMaNbHO 3aTpaTbl BPEMEHU
- TaK CTaBATCS BONPOChI, HAf,
KOTOPbIMU NPUXOAUTCA AyMaTb
KaxgoMy uneHy obuecTea. He
BCe TaKue 3afayv noanaTca
TOYHOMY MaTEMATUYECKOMY
OMWUCAHMIO, He 1A BCEX U3 HUX
HaleHbl KOpOTKMe NyTy
peweHus. OfHAKO YacTb TaKMUX

PaszbuBatoTca Ha rpynna _ aas

npoBefeHUs NpaKTMYecKon paboTsbl

becepa
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3aja4 noaaaéTca ucciefoBaHnio
C NMOMOLLbI0 METOA0B
MaTeMaTU4eCcKoro aHanmnsa - 3710
3aJ]a4u, KOTOPble MOXHO CBECTH
K HaX0XAEeHMI0 HanbonbLWero u
HaVMeHbLIero 3HaYeHus

(yHKUMM

[epeHoc
NPUOBPETEHHBIX
3HAHWUN U KX
nepeuyHoe
NPUMEHeHVe B
HOBbIX MK
N3MEHEHHbIX
YCNOBUAX C LieNbio
chopmmnpoBaHua
yYMeHU
(TBOpYECKME,
NpobneMHbIE 3aaa4H,

cuTyaummn)

1. 3 Kycka npoBONOKK BJIHON
48 CM HY)XXHO U3roTOBUTbL PaMKy-
KapKac ons MMHU-NAHHO B BUJeE
NpAMOYrofibHWUKA, UMeloLLero
Haubonblwyto niowaas. Kakosa
3Ta nnowanp?

2. 3 nucTa kKapToHa pa3mepom
32 cm * 20 cm TpebyeTcs
W3rOTOBMTb OTKPBITYIO CBEPXY
KOpoOKy Hanbosnblueil
BMECTMMOCTH, Bbipe3as no yriam
KBagpaTbl 1 3aTeM 3arnbas

3. YyacTtok, nnowagbio 2400m°,
Haflo pa3buTb Ha Ba Y4acTKa
NPAMOYroNibHO hopMbl TaK,
4TOObI IMHA U3ropoau Obina

PaboTaloT B rpynnax no anroputmy
HaX0XeHus HaubosnbLero "
HAaMMeHbLIEro 3Ha4YeHUs hyHKLUUN

OK 01
0K 02
0K 03
OK 04
MK 1.3

MpakTnyeckas

paboTa
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HaumeHbwen. Hantu pasmepsl
y4acTKOB

CamocTosTenbHoe KoHTponupyeT  peATenbHoCTb | BeinonHsioT HeobxoanMble MpakTuyeckas
BbIMOJIHEHWE 00YYaILMXCSA, KOHCY/NbTUPYET, | BbIYMCIEHMS, AencTBYIO no paboTa
3a1aHuii NnoMoraet no HeobxoaMMocCTy anropuTMmy

NPaKTUYECKMX paboT

0606LieHME 1 MpeactaButenu rpynn | 3alWuiaoT NpoeKT

cucTemaTusaums 3anuCbIBAIOT PELIEHNE HA AOCKe.

pe3ynbTaTos Wcnonb3ys NUCT KapToHa U Kycok

BbINOJIHEHUS NPOBOJIOKM Ha npaKTuKe

nabopaTopHbIX NpPOBEPUTb  MOJIYYEHHbIE B

paboT, NPaKTUYECKNX | pe3ynbTaTe BbIYMCIEHWUI AaHHblE

paboT, YNpaXHEHWIA,

33[aHuN

3. 3aKN104YUTENIbHBIN 3Tan 3aHATUA

NMopsepeHue utoros | C  kakumu  TpyaHocTAMu  Bbl | OTBEYAlOT HA BONPOC 0K 03
paboThl; MKCALUMA | CTONKHYNIUCL  NpU  PELIeHMH OK 04
LOCTUXKEHMA Lenen | NOCTAaBNEHHbIX 3a8ay?

(oueHka

AEATeNbHOCTY

obyyatoLmxcs);

onpegeneHuve

nepcneKTuBbl

AanbHenwen pabotl

4. 3apaHua pis N3  npamoyronbHoro  nucTa 0K 01
CaMOCTOATENIbHOTO | KAPTOHA €O CTopoHamu 80cCM K 0K 02
BbINOJIHEHWS 50CM HYXHO chenatb KOpoOKy 0K 03
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NPAMOYroJibHOM cdhopmbl,
BbIp€3aB MO KpasM KBaapaThl W
3arHyB obpa3oBaBluMecs Kpas.
Kakoit BbICOTbl [OMIKHA ObITb
KopoOKa, 4ToObl ee 06BbEM Obi
HanooNbWUM?

OK 04
NK 1.3
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