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MNoAacHUTenbHan 3annUcKa

M3yyeHne maTemMaTUMKM HanpaBAeHO He TONbKO Ha  YCBOEHUe
obyyatowmmmca onpeaenéHHoOM CyMMbl 3HAaHWUIM, HO U Ha Pa3BUTUE IMYHOCTH, ErO
NMO3HABATENbHbIX W CO3MZaTeNbHbIX cnocobHocTe. Ha 6a3oBom ypoBHe
npeacTaBneHbl BapuaHT 1 w BapuaHT 2, rae obyyatowmecs noayyatoT
npeacTaBAeHne O PO MATEMATUKM B COBPEMEHHOM MmMupe, O cnocobax
NPUMEHEHMA MaTEMATUKM B TEXHUYECKMX U TYMAHUTAPHbIX chepax C akLeHTOM Ha
PAcKpPbITUM POAM  MATEMATMKM KaK 3EMEHTa Ye/IOBEYECKOM KynbTypbl.
Pa3BuBatoTcA o06pasHble nNpeacTaBleHMA O MaATeMATUYECKUX ABMIEHUAX W
3aKOHOMepHocTAX. Lenbto  obyvyeHUAa  CAyKUT  pa3BuTMe  abCTpaKTHOTrO,
JIOTMYECKOTO M aNrOPUTMUYECKOTO MbILLIEHUSA, T. €. TEX KOMMETEHUMA NTNYHOCTY,
KoTopble HeobxoaAuMbl 4YenoBeky anAa cBoboaHOro ¢yHKUMOHMPOBAHUA B
obuecTBeHHOM cpese M AaéT BO3MOXKHOCTb NpMobpectn cpeactsa ANa U3yyYeHun
3aKOHOMEPHOCTEMN.

JaHHbIN AOKYMEHT UANOCTPUpyeT MeToauky npenogasaHus
obuwieobpasoBaTenbHOM yuebHOM AncumnamHbl MaTtemaTnKa nporpamm cpeaHero
npodeccuoHanbHoro obpasoBaHuA, peannsyemblx Ha HGase OCHOBHOro obuiero
obpasoBaHMsA. B Hem copgeprKaTcA yKasaHMA Mo opraHuM3aumm obyyeHua
MaTeMaTuKe.

CoBmecTHOE MCNONb30BaHMeE CUCTEMHO-AEeATeIbHOCTHOIO n
KOMMNETEHTHOCTHOrO MNOAX040B CNOCOBCTBYET MPAKTUKO-OPUEHTUPOBAHHOMY
XapaKTepy MNOArOoTOBKM O0Oy4YaloWMXCA, YCUEHUIO POAM UX CAaMOCTOATENbHOM
paboTbl NO paspelweHMio 33a4a4y M CUTyauui, WMUTUPYIOLWMX COLMANbHO-
npodeccuoHanbHble Npobaembl, TO €CTb Ba*KHOE MEeCTO OTBOAMTCA aKTUBHOM U
Pa3HOCTOPOHHEN, B MAaKCMMaA/IbHOW CTEMNEHM CAaMOCTOATE/IbHOW NO3HABaTe/IbHOM
AeAaTeNbHOCTU obyyatouleroca. MoaToMmy Ao0AXKHa NpeBanMpPoOBaTb TBOPYECKas,
NPOAYKTUBHAA AeATENbHOCTD.

[nA BbINONHEHWA 3a4a4n MOTUBaLMKM 0byyatowmxca HeobXoANMMO BKAOYATD
MmaTtepuan npodeccMoHaIbHOM HaNpPaBAEHHOCTH, yYnTbIBaA Kputepum ero otbopa
(3HauMMmoCTb, AOCTYMHOCTb, ONTUMaNbHOCTD).

NHTeHcudpuKauma obuieobpasoBaTenibHOM MNOArOTOBKM obecnevymBaeTca
MCNONb30BAHMEM MEXKAUCUMNIMHAPHbBIX CBA3EN (Hanpumep, npodeccnoHanbHo-
OPUEHTMPOBAHHbIE 33434 N BUHAPHbIE YPOKK).

Lenb pa3paboTkM MeTOAMYECKUX pPEKOMeHZauuMn — onpegeneHue
KOMMAEKCHOro noAxo4a K opraHusauym obyvyeHMs maTemaTuKe € y4eTom
npodeccMoHanbHOM HanpPaBAEHHOCTU NPOrpamm cpegHero NpodeccUoHanbHOro
obpaszoBaHus.



34ecb onucaHbl peKoMeHaaumMmM o paspaboTke AMAAKTUYECKMX MaTepmnanos
M NO OpraHn3aunm BHeayauTopHOM paboTbl.



PekomeHgauum no pa3paboTKe ANAAKTUUECKMX MaTepuanos
CopeprkaHue, OCHOBHaA 4acTb

Peannsya pelweHne 3agayu nosblleHUAa 3PPEeKTUBHOCTM U  KayecTsa
y4yebHOro npouecca no MmaTemMaTMKe, HEOH6X0AMMO aKTUBU3UPOBaATb AEATE/NIbHOCTb
obyyatowmxca. Cneayet yBennuMBaTb aKTUBHble ¢GopMbl PaboTbl, BOB/EKas
obyyalowmxca B MaTeMaTUYecKylo [AeATe/lbHOCTb, obecrneuymBas TEM CaMbIM
NMOHMMaHME MaTEMATMUYECKOro MaTepumana, pa3BUTUE UHTENNEKTa, NpuobpeTeHune
NPaKTUYECKMUX HaBblKOB, YMEHUN MPOBOAUTb PaCCyKAEHUA U [0Ka3aTesbCTBa.
AKTyaNbHO MCMONb30BaTb KeNC-MeToA, MEeToJ MPOEeKTOB, MPob6/ieMHbIi, meToa
Pa3BUTMA KPUTUUYECKOTO MbILWNEHUA Yepe3 YTeHME U MUCbMO, 3BPUCTUYECKUNA,
nccnefoBaTeNbCKU METOA, METOA MOAY/IbHOTO 0By4eHus.

Mpexae Bcero obpaTMm BHMMAHME HA TO, YTO OMOPHbIE KOHCMEKTbI
coaepKaT pasHble GpopMbl AMAAKTUYECKUX MaTepManoBs, NpeacTaBNeHHbIX B BUAE
TECTOBbIX  3aJaHWI,  KAOYEeBbIX 3334y, MaTeMaTUYEeCKUX  [UKTaHTOB,
CaMOoCTOATENbHbIX PaboT. B KaXKAOM KOHCNEKTe YKa3aHo, Kakue npeameTHble
KoMmneTeHuun GopmMmpyroTCA NP BbINONHEHMW NPEACTAaBNAEHHbIX 3a4aHWNI. 34ech
OTMeYaeTcs, Kakne NpodeccnoHabHble KOMNETEHUMM HAUMHAOT GOPMUPOBATHCS
B npouecce y4ebHoON AeATeNbHOCTU. ITO KacaeTca M AMAAKTUYECKUX MaTepuanos,
PACNONOMKEHHbIX B TEXHONOTMYECKMX KapTax. Kpome TOro, o4yeHb Ba*KHbIM

OPUEHTUPOM ANA pPa3paboTKM AMAAKTUYECKUX MaTepuanosB saBnsetca ¢oHA
oueHo4HbIx cpeacTts (POC).

Takum  ob6pasom, MOXKHO CchOPMYyINPOBaATbL Yesnb  NPUMEHEHUA
OVOAKTUYECKMX MaTepuanoB B Mpouecce MNOAFOTOBKM KBanMPUUUPOBAHHDIX
pabounx M cneumanmcToB cpeaHero 3BeHa — obecneyeHme yCnewHoro yCBOeHMUA
obyyarowmmmcs obuieobpazoBaTenbHbiX U NPOPECCUOHANbHBLIX  3HAHUW,
apdekTnBHOE POPMUMPOBAHME NPAKTUHECKMX YMEHUIM N HABbLIKOB.

MNpodeccnoHanbHaA HanNpaBJeHHOCTb peanusyetcA B Tpex ¢dopmax:
NPaKTUKO-OPUEHTUPOBAHHbIE 334a4M, MHOUBMAYANbHbIE NPOEKTbl U BUHAPHbIE
YPOKN. B 6onblien cTeneHn pacnpocTpaHeHbl TaKMe TUMbl  3aHATUN:
KOMOUHMPOBAHHOE, TEOPETUYECKOE M NPaKTMYECcKana paboTa.

3aHATMA B ayAUTOPUU AO0NXKHbI ObiTb pa3HOObpasHbl NO CBOEMy TUMY W
copeprkaHuio. Hanpumep, Npu TEOPETUYECKUX U3/TOKEHUAX HEOOXOAMM dN1EeMEHT
aKkTyanmsauma 3HaHuh. O6bACHEHWE HOBOrO MOMKET ObiTb MOJIHbIM CO CTOPOHDI
npenogasaTena W MOXET BK/AO4YATb  AKTUBM3MPYOWME  OeATeNIbHOCTb
obyvaloWwmxca Npuémbl, TaKMe KaK CaMOCTOATE/IbHbIA MOWUCK A0Ka3aTe/NbCTBa
nonyyYeHHbIX ¢aKToB. Tak B TexHo/ormyeckom Kapte 6.10 (cm. npunoxkeHue 1)
npeanaraeTca CaMmoCcTOATENbHbIN MOUCK BbiBOAA GOPMY/bl NAOWAAM NOBEPXHOCTH

6



KOHyca. He cneayet MrHopmpoBaTb B TEOPETUYECKOM 3aHATUM 3TAan NEPBUYHOIO
3aKpenaeHna MOJlyYeHHbIX 3HAHMW, 4YTO TaKXe nNpPeasiOKeHO B YKa3aHHOM
TEXHONOMMYECKOM KapTe.

B pasaene «BepoATHOCTb M CTAaTUCTMKA» Ha 3aHATUAX KOMOMHUPOBAHHOIO
TMNA MOXHO WCNONb30BaTb MENXAMUCUMNAMHAPHBIA MaTepuan no Teme
«BepoATHOCTb B npodeccnoHanbHbiX 3agadvax (BCXOXKeCTb CeMAH LBETOB,
BblNageHue ocagKkos)». Obyyatowmmes AaBanoch 3agaHue 3a 10 gHel Ao 3aHATUA
nocagutb goma no 10 cemsH (KaneHaynol wunan nobenuun, unu 6HapxaTtues),
pa3feNMBLUIMCL HA TPU rpynnbl. Ha 3aHATUKM aKTyaIN3NPYETCA MOHATUE BCXOXKECTU
CEMAH N NPOBOAMNTCA NPaKTMYeCcKan paboTa no cbopy n obpaboTke CTaTUCTUUYECKMX
AaHHbIX. Obyvatowmecs pasgenstoTca Ha rpynnbl U HAXO4AT OTHOCUTENbHYIO
YaCTOTy BCXOMECTU ceMsH. 3apaHee MO/Jy4YnB 3afdaHuWe, pes3y/bTaT KOTOPOro
NPOKOHTPO/INPOBaN npenoaaBaTtesib, OANH O0OYYaOWMINCA PacCKa3biBaeT O TOM,
YTO MOKa3aTenu BCXOXKeCTU OyayT HanpAMyr BAMATbL HA HOPMY BbICEBA CEMSH.
MpaBMIbHO PAcCYMTaB MPOLLEHT BCXOMKECTU, MOMKHO M3beXKaTb NNWHUX TPpaT M
COKOHOMWUTb CEMEHA LLeHHbIX COPTOB W KynbTyp. TaKXKe OH NMPUBOAUT OAHHble
BCXOXKECTU KaneHaynbl, nobennm n bapxatues. Ecam K KonnearKy oTHOCUMTCA Kakoe-
nmbo TenanyHoe XO3SIUCTBO MAM MMetoTca noaobHble naowagn, TO MOMKHO
NPOBOAMTbL AAHHYI NPAKTUYECKyr paboTy B 3TUX MacTepckux. B npouecce
y4yebHON peATenbHOCTM obyvatowmecs y3HatoT HoBoe, GOpPMUPYHOT YMeHuA
NPUMEHEHMA NOJIYyYEHHbIX paHee 3HaHMIN, PaboTaloT CAMOCTOATENIbHO B rpPynnax.
MpeacTaBneHHbIM MaTepuan (M3 TexHonornyeckom Kaptbl 11.3 (cm. npunoxeHue
2) BbI3bIBaeT MHTEPEC Y 0OYyYaOLMXCA U CAYKUT 334a4€ UX MOTUBALMUN.

B Teme «OcCHOBHble BWMAblI yA0bOpeHWUI, UX NpUMeHeHuWe (cocTaBneHue
Tabnuy, Amarpamm)» MOHATME BCXOMKECTUM NonyyaeT passuThe. Ha 3aHATUM
KOMOMHMPOBAHHOIO TUNA pacCMaTpUBaETCA BAMAHME YAOOPEHUIN Ha BCXOXKeCTb
cemsaH. MNpnyem HeobxoaMmo 06paTUTb BHMMAHME Ha cobaoaeHne kKpumepues
ombopa NpPaKTUKO-OPUEHTUPOBAHHbLIX 33434, @ MMEHHO, OorMMUMAsbHOCMb
(npodeccnoHanbHO 3HaYMMOEe cofeprkaHue A[O0/IKHO ObiTb 334eMCTBOBAHO B
MWHWMa/IbHO BO3MOXHOM 06beMe, OHO He A0MKHO «NepeKpbIBaTb», «3aTMEBATbY»
MaTeMaTUYeCKyl0 LEHHOCTb MaTepuana). Hanpumep, npeagnaras 3apady:
«MmetoTca cnepyowme AaHHbIE O BCXOMKECTU JIYKOBWUL, LBETOB M KOJIMYECTBOM
BHECEHHbIX MUHEpPabHbIX yA06peHMn no 10 TeNAMYHbIM XO3AMCTBAM:

BHeceHO BHeceHO
Bcxoxect BcxoxkecTtb
MWHEpPaNbHbIX MWUHEpPaNbHbIX
No b, KON-BO o No , KOJ1-BO Ha o
yoobpeHnii Ha yaobpeHuin Ha 1
Ha KB M KB M
1KeMm, T KB M, T
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

[N n3yyeHmna 3aBUCUMOCTM MEXKAY BCXOMKECTbIO JIYKOBUL, LLBETOB U KOJINYECTBOM
BHECEHHbIX MMWHEPaNbHbIX YyA0OPEeHM NPOM3BECTU TPYNMNUPOBKY TEMANYHbIX
X03AMCTB, 06pa3oBaB TPW rPynMnbl C PaBHbIMU MHTEpPBaAsaMu. Mo Kaxkgon rpynne
noAcyYnTanTe: YNCNO NPeanpUATUN; CPEeLHIO BCXOMKECTbl0 J/IYKOBMUL, LBETOB;
cpefHnit 06bem BHECEHHbIX MUHepPanbHbIX yao0bpeHnit Ha 1 KB m B I. [TocTpomTe
FMCTOrPamMmmMy 3aBUCUMMOCTU MEXKAY BCXOXECTbIO /IYKOBML, LLBETOB M KOJINYECTBOM
BHECEHHbIX MWHePanbHbIX yAo0b6peHMn. Mcnonb3lynTe 3N1eKTPOHHble Tabauubl.
Cpoenaiite BbiBOAbI», obydyatowmeca npexae Bcero GopmupyoT YMEHUA U3
pasgena MmaTtemaTU4yecKon CTAaTUCTUKM — nepBUYHOM 06paboTkM Habntogaembix
AAHHbIX. [laHHbIA NpuMep B3AT U3 TEXHO/IOTMYECKOM KapTbl 11.6 (cm. npunoxkeHue
3).

Ha npakTMYyecKnx 3aHATMAX WMHTepec npeacTaBAseT MPUMEHEHUE KeWc
TexHonormn (Kenc-ctagm (case-stady), 3agauyHblii  MeToZ) — OCMbIC/IEHUE,
obcyKaeHue, aHaN3 U NOUCK peLleHNA KOHKPETHOM CUTyaumm, onncaHne KoTopom
npeacTaBaeHo B Kelice.

Kelc coctaBnaeTcsa no onpeaesiéHHbIM NPaBUAAM:

e OnwucbiBaeTca NnpobaemHan cuTyaums, Tpebytolan paspeLleHus;

e 3Ta cUTyauma He UMeeT OAHO3HAYHOro peLleHus;

e [lpuBoantca Habop ¢aKTOB, WMHCTPYMEHTOB, MO3BONAIOLWMX BblpaboTaTb
pelleHne 3a4a4m;

e PeweHne npobnembl, ONUCAHHOM B Keuce, TpebyeT aKTUBHOIO
NCNO/Ib30BAHMA TEX NN UHBIX KOMMNETEHLUIA, B TOM YMUCE N NPUOBpeTEHMUA
HOBbIX 3HAHUW UIN YMEHUN.

Hanpumep, Ha npakTUYECKOM 3aHATUKM (TexHosNormMyeckaa Kapta 2.5
(cneupanbHocTb 35.01.19, cm. npunoxeHue 4)) obyyarowmeca pa3buBaroTca Ha
TPW FPYNnbl, KaXaan Nnosy4aeT CBOM KeWnc.

1 rpynna. B napke yctaHoBunn 6enbBegep. OnA AEKOPUPOBAHMA €ro
uBeTammM HeobxoAMMO MPOBEPUTb NepneHANKYNAPHOCTb CTeHbl noay. Kak 3To
NPOBEPUTb C MNOMOLLbID pPyneTkn? BbinonHUTe Heobxogumbie AEUCTBUA B
NoMeLLeHUN, B KOTOPOM HaxoauTecb. OBoCHyIMTe CBOU AENCTBUA.

2 rpynna. lepen ycTaHOBKOM cTynbeB B bOenbBeaepe AnA OTAbIXa
HeobxoAMMO MPOBEPUTb U CKOPPEKTUPOBATbL MX YCTOMUYMBOCTb. Kak ¢ nomoLbto
linarata MNpPoOBEPUTb, /NeXKaT JIN OCHOBAHWA YeTblpex HOXEK CcTyna B OAHOM
NAOCKOCTU? BbINONHMUTE NPOBEPKY A1 CTYNa B MOMELLEHUN.



3 rpynna. MpoBepuTb C NTOMOLLbIO OTBECA NEPNEHANKYNAAPHOCTb CTbIKOB CTEH
nony. MapannenbHOCTb CTbIKOB APYr APYTY.

PaboTa C Ka)kablM Kelcom npeanonaraeT Lefbli KOMMNAEKC AeNCTBUM
(MOWCKOBbIX, MPOEKTUPOBOYHDLIX, MMUTALMOHHO- MNPAKTUYECKUX, pedIeKCUBHO-
CaMOOLLEHOYHbIX), YTO obecneymBaeT TPEHUPOBKY KOMMNETEHUNIM, 3HAYUMBbIX ONA
npodeccMoHanbHOro camoonpeaeneHus.

1-a rpynna nbiTaeTca WCNONb30BaTb 6o0sbluie WHCTPYMEHTOB AN
BbINO/NHEHWA 3a4aHNA (HAaNpumep, YrosibHWK), HO NpenogaBaTeb HacTaMBaeT Ha
NPUMEHEHUN TONbKO PYNETKU, 2-A MPOCTO NpOBepsAeT YCTOMYMBOCTb CTY/IbeB
«NOKaYMBaHMEM», HO, B KOHLE KOHLOB, NMoc/ie OOCYXAEHWI, MOBTOPEHUA W
pa3bopa Teopumn, obyyatowmecs HaxoasaT TpebyemMblii anropuTm AencTBUN.

Pa3bop KelcoB, KaK MNpaBM/O, ocyliecTsasetrca npu pabote B Manbix
rpynnax, 4yto obecneymBaeT ob6CyKAeHME Npouecca U pPe3ynbTaToB COBMECTHbIX
OENCTBMIN BCEX YH4ACTHMKOB MO PELLUEHUIO NOCTAaBAEHHOM 3a4a4M.

Ke#cbl MoryT 6bITb pa3HbIMM Kak NO KOMNAEKTaUumM (Hanpumep, MONCKOBbIM
Kenc - Npon3BoACTBEHHAA 3a4a4a (MccnegoBaHUe Ha TEPPUTOPUM NPeSNPUATUA B
X04e 3KCKYpCUK)), TaK U No cnocoby peanmnsaumnm (TEKCTOBbIE, KOMMYHUKATUBHbIE,
npakTuyeckme). WMHTepecHo co3gaHne «O6bpaTHOro Kelca» - 3a4ayu  Ha
dopmunpoBaHue Kelca, Tpebytowen nogbopa HeobxogMMbIx MaTepuranos, NCxoan
M3 3aZ,@HHOTO TMMa CUTYyaLUnmn u cnocoba pelleHus.

OTpaboTaHHaA Kenc-TeEXHONOTMA MOXKeT ObITb yCnewHoO MNpPUMEHEHa B
AVNCTaHUMOHHOM UM AUCTAaHUMOHHO-ayguMTOpHOM d¢opmaTte, B TOM 4YuUCNe BO
BHeayAUTOPHOM paboTe (B BUAE 3a4aHNI ANA CAMOCTOATE/IbHOTO BbIMOAHEHUA).

PekomeHgauum no noarotoske 3ap,a|-|uﬁ ANnAa CaMmoCToATeNIbHOIO BbiNnoJIHEHUA

3a4aHunA ANA CAMOCTOATENbHOrO BbINOJHEHMA HaNpPaBaeHbl Ha AOCTUMXKEHMEe
yeseli noaroToBKM CNeuvanuctoB-npodpeccMoHanoB, aKTUBHOE BK/KOYEHUE
CTYLAEHTOB B CO3HATe/IbHOE OCBOEHME cogepraHua obpasoBaHuA, obecneyeHne
MOTMBALMN, TBOPYECKOE OBNlaJeHMEe OCHOBHbIMM cnocobamm  byayuien
npodeccMoHanbHOWN AEeATENIbHOCTM.

3a4aHMA  aNnAa  CamMOCTOATE/NIbHOIO BbIMOJHEHUS MOFYT HOCWUTb Pa3HbIN
XapakTep.

NHTepaKTMBHOE TecToBOe 33aZaHWMe MOXKHO €034aTb, UCMNO/b3yA OHJIANH-
nnatpopmobl. Hanpumep, Skysmart, AKnacc. Pe3ynbtaT BbINO/NHEHWA 3a4aHUA
npenogasaTenb 6yaeT BMAETb MO Mepe ero BbiMNOJHEHWMs oby4datowmmmncsa K
3a1aHHOMY CPOKY.




TpagMuMoHHOE 3adaHne MOXKeT ObiTb AOMNO/IHEHO OMNOPHbLIM TEKCTOM. ITO
MOXKeT 6bITb 06paseL, BbIMOJHEHUA C ONMUCAHMEM A/ITOPUTMA PELLEHUSA, 3a4a4a C
YKa3aHMeM NaaHa pewweHna Nam 4YacTUYHO 3anmMCcaHHble pelleHne, KOTOPOe HYXKHO
3aBEPLWMUTb, @ 3aTEM CAaMOCTOATE/NIbHO PELNTb aHaNorn4yHyo 3agadvy. OnopHbIN
TEKCT MOXKET COAEepKaTb CCbIZIKY HA MOME3HbIA UCTOYHMK MHPOPMaLUMK.

PaccmoTpmm 0CO6EHHOCTU Ha NPUMeEpPEe reoOMeTPUM.

CopepxkaHne pasgena «lFeometpua» crnocobeTeyeT GOPMUPOBAHUIO Y
obyyatowmnxca npeacTaBieHUIA O reOMeTPUYECKNX abCcTpakyumax peanbHOro Mmmpa
pa3BmBaeT 0b6pasHOe M NPOCTPaHCTBEHHOE MbiwneHne. Pa3gen npeactasfieH
TpEMA MOAYNAMMU: NOBTOPEHME, NPAMbIE M MJOCKOCTM B MPOCTPAHCTBE, BK/IHOYAA
BEKTOPbI M KOOPAMHATbI, U MHOTOTPAHHUKN.

3a4aHuA MO reoMeTpuUmn, TPAULMOHHO, Bbi3bIBAOT CEPbE3HbIE TPYAHOCTU Y
obyyatowmxca. PewaemocTb 3aga4y No 3TOMYy pasfeny KpamHe HeaoCTaToyHa.
Heobxoanmo o6paTuTb A0OCTAaTOMHOE BHMMaHMEe Ha NOBTOPEHME OCHOBHbIX GaKTOB
NNAHUMETPUN: BUAbl TPEYrobHMKOB; 3amMeyvaTesibHble JIMHUM U TOYKM B
TpeyronbHUKe (MeanaHa, cpeaHAna /NMHKA, BbICOTa, BUCCEKTPUCA, cepeanHHble
nepneHauKynAapbl K CTOPOHE); BMMCAaHHAs W  OMNUCAHHAA  OKPYXKHOCTY;
TPUTOHOMETPUYECKME PYHKLUM OCTPOro Yyraa NpPAMOYro/ibHOrO TPEYrosbHUKA;
Teopema [Nudaropa; Teopembl CUHYCOB U KOCMHYCOB; BUAbI YETbIPEXYFO/IbHUKOB;
CBOMCTBA W MNPM3HAKM Napannenorpamma, nNpamoyroibHMKA, poma, KBagpaTa,
Tpaneuun; Gopmyabl Naowaaen NAOCKUX GUryp; KOOPAMHATHLIM U BEKTOPHDIN
MeTOoAbl peLeHma 3a4au.

He3sHaHue dyHAAMEHTaNbHbIX FeOMETPUYECKMX MOHATUIN, POopmyn, CBOMUCTB
OCHOBHbIX MJIAHUMETPUYECKMX GUTYP MNONAHOCTbIO AnwaeT oby4yatowmxca
BO3MOXHOCTU MPUMEHATb CBOWM 3HAHMA NO MNAAHUMETPUM TMPU  PELUEHUMU
COOTBETCTBYHOLLMX 33434 KaK Ha NIOCKOCTU, TaK U B MPOCTPAHCTBE.

LlenecoobpasHo wucnonb3oBatb A0bble NpUEMBI M CpPeacTBa, KOTopble
cnocobctBoBanu 6ol BU3yannsauum npeaniaraembix obyyatowmmea 3agad. 1o He
TONbKO MNOCTPOEHME uYepTexXen Mo YCNOBUIO 3a4ayu, 3TO, Npexnae BCero,
pa3/IMyHble NpeaMeTHble Mogenu (NONe3HO ANA KaXKA0M pellaemMon 334341 MMeTb
COOTBETCTBYHOLWLYIO €N MoAaenb-noAcKkasKy, 4tobbl uMcCnNonb3oBaTb €€ Ans
BM3ya/In3aLUMN  YCNOBMA, MOUCKA U TMNPOBEPKU peLleHUs), KOMMbOTEpHbIe
Nporpammbl, MO3BOJMAOWME BbINOAHATL FEOMETpUYECKMe YepTexun. onesHo
BblAENNTb 3Ty paboTy BO BHEAYAUTOPHbIA TEMATUYECKMIA NPAKTUKYM, Ha KOTOPOM
obyuvatowmecs TpeHMPOBaAUCL bbl B N306paKeHUM U MoaennpoBaHum ouryp Ha
NAOCKOCTU U B MPOCTPAHCTBE, NOJY4MB BO3MOMKHOCTb HabnAaTb 3@ HUMMK B
Pa3HbIX paKypcax 1 BbiIbnpaTb Hanbonee yaobHbIM AN NOUCKa pewenuna. [JaHHyo
paboTy MOXHO TaKKe peann3oBaTb B paMKax NpoeKTa.
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HepoctaTok rpaduyeckmx, reomeTpuYeckmx NpeacTaB/ieHUIn OTparkaeTca u
Ha pe3y/abTaTax BbIMOJIHEHMA 33a4aHMN U3 APYTUX PA34E/10B Kypca MaTeMaTUKN U
ApYrnx o6pa3oBaTesibHbIX AUCUMUMNANH, B TOM YNCNE CBA3AHHbIX C GOPMUPOBAHNEM
npodeccnoHanbHbix KomneteHuMn. Obyyatowmecs AONKHbI OBNAAETb HaBbIKaMM
nepepopmynmMpoBaHmNA yCIoBUA 3a4a4n ¢ GOPMasibHOMO A3blKa Ha rPadUYecKnin 1
HaobopoT. [No3TOMY MCNONb30BAHME COOTBETCTBYHOLLMX KOMMbIOTEPHbIX MPOrpamm
ABNAETCA HEOTbEM/IEMOM 4acTblo COBPEMEHHOro obpa3oBaTe/bHOro MPOLECCa,
Tem 6onee npu obyyeHun matematuke. lNpumepamu TaKUX OUHAMUYECKMUX
nporpamm moryT cnyxutb Geo Gebra, Desmos, Komnac-3D (GeoGebra - the world’s
favorite, free math tools used by over 100 million students and teachers, Desmos
| Hasaite yuutbcs Bmecte., KOMIMAC-3D YyebHaa Bepcua: O nporpamme
(kompas.ru)).

AKTUBHble [eNCTBEHHble cpeacTtBa M meToabl obydyeHMA nNo3BONAIOT
0by4yaloWmnMca 3KCNEePMMEHTUPOBATL M HOBATOPCKU MOAXOAUTb K YCBOEHHbIM
3HaHUAM, YMEeHMeM M NOoHuMMaHut. pynnosble ¢opmbl paboTbl NO3BONAOT
obyyatloWwmnxca yyuTbCA Apyr |y Apyra, 4TO CcrnocobcTByeT  pPasBUTUIO
KOMMYHMKATUBHbIX HABbIKOB W CMOCOOHOCTU K KONNEKTUBHOM AeATeNbHOCTW.
TexHnuyeckme cpeactsa obyyeHMa MOryT Kak nomoratb obyyawowmmca, Tak u
6pocuTb BbI3OB, @ TaKMKe PacWMPUTb BO3MOMKHOCTM 0byyeHUA 3a npepenamu
yuyebHoOM ayauTopun.

OaHako Hapsgy € uudppoBbIMU U UHTEPAKTUBHLIMU  TEXHO/IOTMAMMU

HeobXxoAMMO NPUMEHATb TPAAMUMOHHbIE METOAbl 00yYeHUs Yepes nogparkaHue
(BbINOIHEHME TMMOBbLIX YNpa*KHEeHW no ob6pasuy), pyKkoBoacTBa (onopHbIe
TEKCTbl), UANKOCTPALUMM U AEMOHCTPALUM; METOAbl YNPaXKHEHWUI B BbIMOJIHEHUN
TPYAOBbIX NPUEMOB, OnepaLmii U KOMMNIEKCHbIX PaboT; MeToAbl CAMOCTOATE/IbHOTO
HabloAeHUA U caMoCcToATeNbHOM paboTbl. Hanpumep, Takoe 3agaHue U3 pasgena
«BepoATHOCTb M cTaTUCTUKa»: «[na nposedeHUs aHaNUTMKM Habaoganoch
pacnpegeneHve BbICOTbl THONbMAHOB oOnNpeAeseHHoro copta. bblan nony4yeHsl
cneaylowme AaHHble:

BbicoTa 34 35 36 37 38 39 40 41
ToNbnaHoB(cm)
Konnuectso 8 19 34 108 72 51 6 2
TIONIbNAHOB
[AHHOM BbICOTbI

Hanaute moay u meauaHy AaHHOTO pacnpeaeneHus.
1) Mo=37; Me=37;

2) Mo=37; Me=38;

3) Mo=37,5; Me=37,5
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https://www.geogebra.org/
https://www.geogebra.org/
https://www.desmos.com/?lang=ru
https://www.desmos.com/?lang=ru
https://kompas.ru/kompas-educational/about/
https://kompas.ru/kompas-educational/about/

TBOpuecKoe 3aaHue, cnocobcTayoLee dbopmmpoBaHmio
NPodeccMoHaNbHbIX KOMMNETEHUUN, MOXKeT OblTb BbIMONHEHO pPa3HbIMMU
cnocobamu. Hanpumep, B TexHosnormyeckom Kapte 3.3 obyvamowmmca
npepnoxeHo: PazpaboTaTtb cBOM HEHONLLLOM AM3aMH-MPOEKT C MOJIHbIM PACYETOM,
MCNONb30BaHME rpadUUEeCKUX NPUIOKEeHMN byaeT oueHeHo oTaenbHo. Hantm
NHPOpPMaLMIO M NOKasaTb npumeHeHue ¢opmynbl lNnKa noacyeta naowaam
burypbol.

BoinonHAA 3apaHue, obyvarowmecs MOryT MCNoab30BaTb rpaduyeckune
NPOrpammbl ANA BbINOJIHEHUA MOCTPOeHMA. Pacyét nnowagn oéurypbl Takxke
MOXHO BbIMOJIHUTL B Nporpamme. KOMy-TO KOHKPETHO MOXHO MOPYYUTb HANTU
nHPopMaLMio U NpUMeHNTb dopmyny MNMnKa ana pacyeTta Naowaamn 1 nogroToBUTb
Heboblwoe coobueHme. MNogcyeT CTOMMOCTM BOMNNOLWEHMA NPOEKTa cnocobcTeyeT
dbopmnpoBaHmMio GMHAHCOBOM FPAaMOTHOCTHM (CM. NpUNoKeHue 5).

B pasgene «OcHOBbl TpuroHomeTpuun. TpuroHometTpuyeckme GpyHKLUU» B
KauyecTBe 3aZa4n MOXKeT ObiTb NPeAsIOKEHO UCCE0BAHNE CHKATUA U PACTAXKEHMUA
rpapumKoB TpuUroHomeTpuyeckmx OyHKUMN. [ocTpoeHue pasAnyHbiX GYHKUMN
BbINO/IHAETCA CPEeACTBAMM INEKTPOHHbIX Tabany,. U yKe Ha OCHOBE NOCTPOEHHbIX
ropapumkos, obyyatowmeca [O/KHbI MNOCTPOUTbL HApMCOBaTb MNJAH Cafg0BO-
MapKOBOro y4acTKa TakMmM 06pa3om, YTOObl IMHUN AOPOXKEK, OYepPTaHUA KAymb,
becefOK 3a4aBanuCb MNOJYYEHHbIMM TpadPuKamn. [aHHbIA Npumep B3AT U3
TEXHONIOTMYECKOM KapTbl 4.6, COCTaB/IEHHOM A1 KOMBUHMPOBAHHOIO TUMNA 3aHATUA
(cm. npunoxkeHue 6).

PaccmoTpum ocobeHHOCTM pasgena «BepoATHOCTb M CTaTUCTMKA» Ha
6asoBom ypoBHe no rpynne cneunanbHocten (54.02.01 — [AusaiiHep (no
oTpacnam)). Mo Teme «BepoATHOCTb COGLITUI B AEATENbLHOCTU AM3aNHepa»
npegnaraeTca pAg 3a4ad, KOTopble WX MNOCTENEHHO TFOTOBAT K 3KOHOMMKO-
pacyeTHbIM 33a4aHUAM ONA BbINONHEHUA NpoekTa. Hanpumep, «na pa3paboTku
AV3aNHEPCKOro NPOEKTa KBapTUPHOro NomelleHMAa HeobxoaMmo nNpeacTaBUTb Ha
BbIGOP 2 BMAA MCNONb3yeMbIX MaTepunanos. MNepBbii maTepuan nmeet 5% bpaka,
BTOpoi 1%. bonee KayecTBeHHbI MaTepuan CTOUT gopoxe. [u3anHep pewun
ncnonb3osatb o0ba MmaTepumana: Tam, rae Harpyska Oyger Mmana, MOXKHO
MCNO/Ib30BaTb MEHEE KAYeCTBEHHbIN MaTepuan. Y Hero noayymnocb, YTo Nepsbin
maTtepuan coctasnseTt 40%, a sTopon — 60% oT obuwero obbema matepuana.
Hangute BepoATHOCTb Bpaka 3TUX UCMOJIb3yeMbIX MaTepmnanoB». Takum obpasom,
obyvalowmecs 3aKpennAalT YMeHMe HaxoaAuTb BEPOATHOCTb KayeCTBEHHbIX
n3pgenun.

PaccmoTpum HeKoTopble NpUMeHeHus anrebpanyeckoro maTtepuana Ha
6a30BOM YPOBHE, a UMeHHO B Teme: «Mcnonb3oBaHMe 0rapuPpmmn4eckomn cnmpanm

NPU  BbINOAHEHMWU Au3aliHa  WHTepbepa». Obydalouwmecas Ha  3aHATUM
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KOMOWHWUPOBAHHOIO TWNA 3HAKOMATCA C WCTOPMEN BO3HMKHOBEHWA MNOHATUA
norapudmMuyeckon cnupanm u ee MaTeMaTUHYECKMMM CBOMCTBAaMW. 3apaHee
Nosly4YmB 3aaHne, pe3ynbTaT KOTOPOro NMPOKOHTPOIMPOBan NpenogasaTesb, OAUH
obyu4aloLWMicA paccKkasbiBaeT NPO JI0rapnuPMUUecKyto Cnmpanb B apXUTEKTYpe U
xusonucu. OH gemoHcTpupyeT bawHto LLlyxoBa 1 aHaNorMyHble 06BbEKTHI. 3aTem
obyyarowmmeca npepgnaraeTca TBOpYeckoe 3agaHue: «Pa3paboTanTe Au3anH
MHTEepbepa C WCNO/b30BaHMEM norapudmuyeckon cnupann. Pesynbtat
n3obpasnte Ha KoOMMblOTepe, WCMNOAb3ya rpaduyeckuii  pepaktTop» (cm.
npunoxeHue 7).

B pasgene «lMponssogHaa GyHKLUUM N ee NPUMEHEHME» NPpUBELEM NPpUMepP
NPaKTUKO-OPMEHTUPOBAHHbBIX 334a4, HaNpPaBAeHHbIX Ha OTPaboTKy NOHATUA
Hanbonbwero 3HaYeHMA GYHKLUWUK, BbINOSHAEMbIX B PAMKaX KOMOWHMPOBAHHOIO
3aHATUA:

1. I3 KyCKa NpOBONOKM ANMHOWN 48 CM HY»KHO U3roTOBUTb PAaMKYy-KapKac ana
MUWHW-NAHHO B BUAE NPSAMOYro/ibHUKA, MMetoL,ero HanboabLyto naowaab. Kakosa
3Ta niowaab?

2. U3 nucta KapToHa pasmepom 32 cm Ha 20 cm TpebyeTca M3roToBUTb

OTKPbITYIO CBepXy KOpobKy Haumbonblier BMECTMMOCTM, Bblpe3as Mo yriam
KBagpaTbl 1 3aTem 3armban BbiCTyNbl 4158 06pa3oBaHNA BOKOBbIX CTOPOH KOPOOKM.
Hangute o6bem KOpobKM.
Nocne npoBedeHMA  MATEMATMYECKMM  UCCNEA0BAaHWMA U BbIYUCNEHWUN
obyvalowmmca npegnaraeTca  pewuTb AaHHble 33434M  HenocpeaCcTBEHHO
NPaKTUYecKMm nyTem. To ecTb B3ATb KYCOK NMPOBOIOKM M nonpoboBaTb co34aTb
PaMKy-KapKac g1 MUHU-NAHHO; C MOMOLLbIO IMCTA KApPTOHA U3roTOBUTb KOPOOKY.
[aHHbIA npumep B3AT U3 TEXHOIOTMYECKOM KapTbl 4.6 cneumnanbHocTb 54.02.01
[un3aiiH (no oTpacnam) (cm. npunoxkeHue 8).

be3ycnoBHo Nnogo6bHble 3a4aHMA MOXKHO Nogo0bpaTh B Kaxaoi npodeccum.

Takum o06pa3om, HaNoONAHAA OCHOBHOE COAEepXaHue  AUCUMNINHDI
MaTtematmka matepmanom npodecCMoHaNbHOM HANPABAEHHOCTU, Mbl pellaem
300a4u MOMUBAUUU U UHMeHcugpuKkayuu oby4yeHunsa.

13



3aknouyeHune

[NaBHbIMW XapPaKTEPUCTMKAMKU BbINYCKHMKA ntoboro obpasoBaTesibHOro
YyUpeXKOeHUa ABNAIOTCA €ro KOMMNETEHTHOCTb, KOHKYPEHTOCMOCOOHOCTb WU €ero
CcnocobHOCTb BCTPAMBATLCA B CTPEMUTENIbBHO M3MEHAKOLWMNCA MUP. B cBA3K € 3TUM
obewatowemyca HeobXoAMMO CMEHUTb MO3ULMIO M3 MACCMBHOro noTpebutena
3HAHUM HA aKTMBHOro A06bITYMKA UX, Ymetowero chopmynmposaTb npobnemy,
NPOaHaNN3NPOBaTb NYTU €€ peLleHmnn, HaUTU ONTUMaA/IbHbIN pe3yabTaT U A0Ka3aTb
ero npaBMAbHOCTb. ITO NpeAnonaraeT OPUEHTAUMIO Ha aKMuUeHble Memoobl
OBNaAEeHUA 3HAHMAMM, pPa3BUTME TBOPYECKMX CNOcCobHOCTer obyvarowmxcs,
nepexos OT MOTOYHOINO K WHAMBUMAYANMU3UPOBAHHOMY OOYYEHUIO C Y4ETOM
noTpebHOCTEN N BOSMOMKHOCTEN IMYHOCTW.

PeweHne nNOCTaBNEHHbIX 33a4a4 HEBO3MOXHO 6e3 noBblWeHMA pPoaun
camocmosmenoHoli paboTbl obyyarowmxca B OCBOEHUM yyebHOro martepuana,
YCUNEeHUss  OTBETCTBEHHOCTWM  npenogasaTene 3a  pas3sBUTME  HABbIKOB
camocTosiTenbHoM paboTbl, 3a CTUMYINPOBAHME NPOPECCMOHANBHOIO pPOCTa
obyyatowmnxca, BOCNUTaHUE TBOPYECKON aKTUBHOCTU U MHULMATMBBI. AKTYaNbHO
MCNONb30BaTb Kenc-meTod, MeTod NPOeKToB, NPOob6/eMHbI, MeToh pPa3BUTUS
KPUTMUYECKOTO  MbIW/IEHUA 4Yepe3 YTeHWMe W MNUCbMO, 3BPUCTUYECKUNA,
nccnenoBaTelbCKMM MeTod, MeTo Moay/ibHoro obyyeHus.

OAgHMM W3 HanpasBfeHWN B AOCTUMKEHWW 3TOM 3a4a4YM MOMKET ABAATbCA
npoBeaeHne OUHAPHbLIX 3aHAMUL, 06begMHAOWMX cogepKaHMe ABYX y4ebHbIx
AVCUMNANH  UAM  NpodeccUoHanbHbIX Moaynein, 3To ¢dopma peanusaumm
MEXONCUNNAMHAPHBIX CBA3EN.

BuHapHoe 3aHATUE, NpoBOAMMOE CPeacTBaMU CUCTEMHO-AEATENbHOCTHOMO
M KOMMETEHTHOCTHOrO MNOAX0A0B, CNOCOOCTBYET MPAKTUKO-OPUEHTUPOBAHHOMY
XapaKTepy MOAroTOBKM OOYyYaloWMXCA, ABAAETCA BA)KHOM 4YacTblo NOATOTOBKM
KOHKYpPEeHTOCNOCOOHbIX  CNEeuManncTtoB  Ha  pblHKe  Tpyga. [lpakTuKo-
OPUEHTUPOBAHHbIE  33gaHMA  cnocobcTByloT GOPMMPOBAHUID HE  TO/IbKO
NpodeccuoHanbHbIX, HO M 0OLLMX KOMMNETEHLMI B paMKax y4ebHOM UCUMNANHDI U
npodeccuoHanbHOro moayns.

OAHOM M3 uenen BUHaPHOTo 3aHATMA ABNAETCA AEMOHCTPALMA NPUKNAAHOIO
XapakTepa MaTemMaTMKM C NocAeayloWmMMm NpUMEHEeHUneM ANs pelleHus 3agau,
CBfi3aHHbIX ¢ npodeccmen. OrpOMHYI0 POJib UrPatoT 3a4a4mn NPodPeccUoHabHOro
XapakTepa, peLlan KoTopble, He06X04MMO PYKOBOACTBOBATLCA NPUHLUMMAMMU:

1. He neperpyXaTb 06Yy4YalOLMXCA TEXHUYECKMMMU U NPOU3BOACTBEHHbLIMMU

AAHHBbIMW, MNPEBBILAIOLWMMMU UX CUJIbl U BO3MOMKHOCTU.

2. 3agavya  OO0/KHA  OT/IMYATLCS  KPATKOCTbO  MPUKNAAHOM  4acTu U

AOCTYNHOCTbIO NOHUMaHUA 0byYaroLWMXCA.
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3. 3agava [40/IKHA COOTBETCTBOBATb peasibHbiM TPebOBaHUAM COBPEMEHHOIO

NPOM3BOACTBA U OTPaXKaTb €ro.

Peanusauma WHTErpaumm Mmexagy npegmetamm BO3MOXKHA AuWb NpuU
6narononyyHoM 340POBOM KAMMATE B KOJJIEKTMBE npenogaBaTenen, ux
NA0A40TBOPHOM COTPYAHUYECTBE HAa OCHOBE B3aMMOMNOHMMAHMA U YBaXKEHUA.

MpUMeHeHMe  AMOAKTMYECKOro  MaTepuana Ha  3aHATUAX  MOMKHO
XapaKTepmn3oBaTb KaK aKTUBHYIO popmy paboTbl, €cIM OHA NO3BONAET YNPaBAATb
NPOLLECCOM Yy4yeHMuA, CcnocobCTByeT PasBUTUIO CAMOCTOATEIbHOCTU MbILW/IEHMUA,
CTUMYAUpPYET y4ebHYI0 AeATeNbHOCTb.

OCHOBHbI€e 3Tanbl CO34aHMA U NPUMEHEHUA AUOAKTUYECKUX MATEPMANOB:

1. OnpepeneHne yesneli obyyeHus: npenogasaTesib AOMKEH OTBETUTb HA
BOMPOC: ANA Yero, ANA KaKMX uenen OH co3faeT TOT UAW UHOM AUOAKTUYECKUN
maTtepuan. [loBogom Ans  aKTyanusauuMm MOTyT MOCAYXUTb  Npobiembl
obyyaloWwmnxca nNpu YCBOEHMW TOTO WAM WMHOTO MaTepuana, OnepexeHue B
pa3BUTUM, BbICTPAMBAHME MEXKNPELMETHbIX CBA3EN U T.N.

2. OT60p codepicaHua y4ebHOro matepmana — 0O4MH U3 KNOYEBbIX MOMEHTOB
CO34aHMA AMOAKTUYECKUX MaTepuanos. lNpenoaaBaTtenb, HAX04ACb B KOHTEKCTE
obpasoBaTenibHOM MNpoOrpaMmmbl, AO/XKeH BbibpaTb TakoM acnekt y4debHoro
maTepuana, Kotopbi 66l No3Bonn 6onee apPeKTUBHO AOHECTM COAEPIKAHME A0
Karkgoro obyuvatowerocs, obecneyns 6bICTpoe BOCNPUATME 3@ CHET MAaKCUMMa/IbHOM
HarnA4HOCTM U AOXO4UYMBOCTM.

3. Pa3paboTKka cpeacTtB KOHTPOAA 3HAHMM M CNOCOBOB MX MPUMEHEHMA.
CpeactBa KOHTPOAA 3HAHMW NpPU NPUMEHEHUU ANAAKTUYECKMX MaATepuasnos
Haxo4ATCA B MPAMOM 3aBMCMMOCTM OT 06pa3oBaTeNbHbIX Lenen, NocTaBAeHHbIX
npu nx paspaboTtke. O4eHb BaXKHbIM OPUEHTUPOM ANA Pa3pPaboTKM ANAAKTUYECKUX
MmaTepuanos asnaetca GoHA oueHoUHbIX cpeacTs (POC).

Ecnv roBopuTb B LLE/IOM, TO UCNO/Ib30BaHME AUOAKTUYECKUX MATEPMANOB B
yyebHOM npouecce, cnocobcTByeT pelleHMio 3afad, CToAWwMX nepes
npenogasaTesiemM: NomoLb obyyatowmmes Hambonee NOAHO OBNALETb 3HAHMAMM
M MUCNONb30BaTb MX B PELEHUM MPAKTUYECKUX 3ahay, B TOM 4ucae 3apad
npodeccMoHanbHOW HaNpPaB/IEHHOCTH.
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PekomeHayemble neyaTHble U34aHUA MO peanusauun obuweobpasosartenbHoOMU
ANCUUNUHDI

1. OCHOBHble neyaTHble U3[aHUA

1. MatemaTtuKa: yyebHuk/ bawmakos M.U.- 2-e u3g,., ctep. - M: KHOPYC,
2019. (CpegHee npodeccmoHanbHoe obpa3oBaHme)

2. MatemaTtuka: anrebpa u Hayana MaTemMaTUYeCKoro aHanmsa, reomeTpus.
Anrebpa M Hayana matematmyeckoro aHanmsa. 10-11 knacc. Anumos LA,
Konarun K0.M., TkaueBa M.B. n apyrune. - M: lNpoceeweHne, 2022.

3. MatemaTtumka: anrebpa 1 Hayasa MaTeMATUYECKOro aHasn3a, reoMeTpus.
FreomeTtpma. 10-11 knacc. AtaHacaH J1.C., byty3os B.®., Kagomues C.b. 1 gpyrue. -
M: lNMpocseweHune, 2022.

4. MatemaTuKa: anrebpa M Hayana maTeMaTUYECKOro aHa/n3a, reomeTpus.
10-11 knaccbl. Anrebpa M Hayana matemaTuyeckoro aHanmsa. B 2 4. Yactb 1:
YyebHUK ans  yyawmxca  obpasosaTesibHbIX  OpraHulaumit  (6a30Bbii
ypoBeHb)/Mopakosuy A.l., CemeHoB [.B.; YacTb 2. 3a4auyHMK ANnA yvawmxca
obpasoBaTeNbHbIX OpraHusaunin (6asosbln ypoBeHb)/ Mopakosuy A.l. u apyrue;
nop, peaakunen Mopakosuya A.l. - M: MHemo3uHa, 2018.

6. MaTtemaTtumka: anrebpa n Hayana MaTeMaTUYeCKoro aHasimM3a, reomeTpus.
Anrebpa M Hayana matemaTtmyeckoro aHanumsa. 10 knacc. Hukonbckmin C.M.,
MoTtanos M.K., PeweTtHnKos H.H. u gpyrue. - M: lNpoceeweHune, 2021.

7. MatemaTtuka: anrebpa M Hayana MmaTeMaTUYECKOro aHanM3a, reomMeTpus.
Anrebpa M Hayana matemaTmyeckoro aHanusza. 11 knacc. HuKonbckuit C.M.,
MoTtanos M.K., PeweTtHunKos H.H. n gpyrue. - M: lNpoceeweHune, 2021.

8. MaTemaTtuKa: anrebpa 1 Hayana MATEMATUYECKOro aHan3a, reomeTpums.
Feometpuna.10-11 Knacc. lMoropenos A.B. MartemaTuKka: anrebpa M Hadana
MaTemMmaTuyecKoro aHanusa, reometpua. leometpna.10-11 knacc. Noropenos A.B. -
M: NMpoceeweHmne, 2019.

9. MaremaTtuka: anrebpa M Hayana maTeMaTUYECKOro aHasn3a, reomeTpus.
Feometpua. 10 knacc. AnekcaHgpos A.[., BepHep A.Jl.,, Pbikuk B.U. - M:
MNpoceeleHune, 2021.

10. MaTtemaTuKa: anrebpa M Ha4yana MaTemMaTM4YeCKOro aHa/an3a, reomeTpums.
Feometpua. 11 knacc. AnekcaHgpos A.[., BepHep A.Jl.,, Pbikuk B.UN. - M:
MNpocseweHune, 2021.

11. MaTtematmka: anrebpa M Hayana MaATeMaTUYECKOro aHanu3a,
reomeTpua. 10 knacc. BepHep A.J1., Kapn A.l. NU3patenbctso "MpocBelteHme"”.

12. MaTtemaTuka: anrebpa W Hayana MaTeMaTUYeCcKOro aHanu3a,
reomeTpua 11 knacc. BepHep A.J1., Kapn A.M. N3patenbctBo "lMpocBelteHne".
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13. MaTtematmka: anrebpa M Hayana MaATeMATUYECKOro aHanu3a,
reomeTpua. Anrebpa n Hayana matemaTUYeCcKoro aHanusa (B 2 yactax) (B 2 yacrax).
10-11 knacc. Yactb 1: Mopgkosuy A.l., CemeHos [1.B.; Yactb 2: Mopakosud A.l. u
apyrve; nog, pegakumen Mopgkosuya Al "MOLU, MHEMO3MHA".

14. MaTtematmka: anrebpa M Hayana MaTemMaTUYeCKoOro aHanusa,
reometpuA. Anrebpa n Havyana maTematnmyeckoro aHanmsa. 10 knacc. MypasuH
I.K., MypasuHa O.B. U3gaTtenbctBo "lMpocseweHune".

15. MaTtematmka: anrebpa M Hayana MaATEMATUYECKOrO aHanu3a,
reometpuA. Anrebpa n Hayana matemaTuyeckoro aHanmsa. 11 knacc. MypaBuH
I.K., MypasuHa O.B. U3pgatenbcteo "MpoceeLieHne".

16. MaTtematmka: anrebpa M Hayana MaTemMaTUYeCKoOro aHanu3a,
reomeTpua. lreometpua. 10 knacc. CmupHos B.A., CmupHoBa U.M. "N3paTenbctBo
"MpocBeLieHune".

17. MaTemaTmka: anrebpa M Havana MaTemMaTUYeCKOro aHaau3a,
reomeTtpua. l’eometpua. 11 knacc. CmmnpHos B.A., CmupHosa N.M. N3paTenbcTBo
"MpocBelteHune".

18. MaTtemaTtuka. Feometpua. 10 knacc. Mep3nsak A.l., HomupoBCcKui
A.A., MonoHckun B.B., Aknp M.C.; nog peaakumen Mogonbckoro B.E. U3paTenbcTtBo
"MpocBeLieHune".

19. MaTtemaTtuka. Feometpua. 11 knacc. Mep3nak A.l., HomupoBcKkum

O.A., MonoHckmn B.b.,, Axkup M.C.; nopg pegpakuymen [Mogonbckoro B.E.
"N3spaTtensbctBo "MpocBelyeHme"”.

20. MaTtematmka: anrebpa M Hayana MaTeMaTUYeCKOro aHanuaa,
reomeTtpua. Anrebpa n Hayana matematmyeckoro aHanumsa. 10 Knacc. BuneHKuH
H.A., UBawes-MycaTtos O.C., Leapubypa C.U. "MOLU MHEMO3MHA".

21. MaTtemaTtuKa: anrebpa M Hayana maTeMaTM4eCKOro aHanM3a, reomeTpus.

Anrebpa 1 Hayana matemaTnyeckoro aHanmsa. 11 knacc. BunenkuH H.A., UBawes-
Mycatos O.C., WWeapuybypa C.U. "MOL MHEMO3NHA

2. DNEeKTPOHHbIe U3faHuA

1. Bcepoccuinckme nHTepHet-onmmnmaapl. - URL: https://online-olympiad.ru
/ (nata obpaueHuna: 12.07.2022). - TEKCT: SNEKTPOHHbIN.

2. EanHaa konnekumsa undposbix obpasoBaTenbHbIX pecypcos. - URL:
http://school-collection.edu.ru_(aaTa obpawieHus: 08.07.2022). - TeKcT:
3/IEKTPOHHbIN.
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3. NHdopmaumnoHHaa cuctema «EanHoe oKHO AocTyna K
obpasoBaTenbHbiM pecypcam». - URL: http://window.edu.ru/ (pata obpaiieHus:
02.07.2022). - TeKCT: 3NEKTPOHHDbIMN.

4, HayyHana anekTpoHHaa 6ubnunoteka (HIB). - URL:
http://www.elibrary.ru (aata obpaweHua: 12.07.2022). - TEKCT: 3/IEKTPOHHbIN.

5. OTKpbITbIN Konneaxk. Matematuka. - URL: https://mathematics.ru /
(naTa obpaweHmsn: 08.06.2022). - TEKCT: 3NEKTPOHHbDIN.

6. MoBTOopUM MmaTemaTuky. - URL: http://www.mathteachers.narod.ru /
(naTa obpaweHmna: 12.07.2022). - TEKCT: 3/IEKTPOHHbIN.

7. CnpaBOYHMK NO MaTeMaTUKe ONA WKObHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (naTta obpalieHus:
12.07.2022). - TEKCT: 9NE€KTPOHHbIMN.
8. CpeaHAA maTemaTnyecKasa MHTepHeT wKona. - URL:
http://www.bymath.net/ (naTta obpaweHuns: 12.07.2022). - TeKCT: 3N1E€KTPOHHbIN.
9.PepnepanbHbIv nopTan «Poccminckoe obpasoBaHue». -
URL: http://www.edu.ru/ (naTta obpauweHuns: 02.07.2022). - TeKcT:
3/IEKTPOHHbIN.
depnepanbHbIi LEHTP MHPOPMALMOHHO-06pa3oBaTe bHbIX pecypcos. - URL:
http://fcior.edu.ru / (nata obpauwierHns: 01.07.2022). - TeKCT: SNEKTPOHHbIN
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MpunoxxeHus

MpunoxkeHue 1 — TexHonornyeckana kapta Tema 6.10 KoHyc, ero cocrasnatowme. CeyeHUA KOHyca

Tema 3aHATUA

KoHyc, ero coctasnawowme. CeyeHUA KOHyCa

2. CopeprkaHue Tembl KoHyc n ero anemeHTbl. CeyeHma KoHyca (mapannesbHoe OCHOBAHWIO U Mpoxogdalee yepes
BEPLUNHY), KOHMYECKMe ceveHmnna. Pa3BépTKa KoHyca.
3. Tvn 3aHATUA KombunHmnpoBaHHOE 3aHATUE

dopmbl opraHmM3aumm
y4yebHOM AeAaTenbHOCTU

q)pOHTaJ'I bHaA, HAUBUAYA/IbHAA

3T1anbl 3aHATUA

[JeatenbHOCTb Npenogasarens

[eatenbHocTb 06yyatoWmxca

MnaHupyemblie
obpasoBartesnibH
ble pe3ynbTaThbl

Tunbl
OLLeHOYHbIX
MeponpuATUii

1. OpraH1M3aLMOHHbBIN 3Tan 3aHATUA

Co3paHue
pabouei
0OCTaHOBKM,
aKTyanusauma
MOTKBOB y4ebHOoM
AEeATeNIbHOCTU U
YCTaHOBOK Ha
BOCMpPUATHE,
OCMbICNIEHNE
coAeprkaHua

3apascteynte!  CerogHA  Mbl
NpOoAO/IKAEM MAbITb MO OKeaHy
cpegu NPOCTPAaHCTBEHHbIX
reomeTpuYecKmx ouryp n
NO3HAaKOMMMCA CO Cneaylowmm
06bEKTOM — KOHYCOM.

Mo TPagMuUum npuseaem
npumepbl KOHYCOB,
BCTPEYatoLMXCA B

NnoBCeAHEBHOM }KU3HU

MpuBeTCTBYIOT NpenogasaTtena
3aHMMatoT CBOM MecTa

OTBeTbI:
v/ OKpY»HOCTb — 3TO
reomeTpuyeckan durypa,

CoCTOoAWaA U3 MHOXKECTBA TOYEK,

KOTOpble paBHOyAaNEHbl OT
3aflaHHOM TO4YKMN. TouKa, oT
KOTOPOW OCTa/IbHble TOYKU
ABNIAKTCA PaBHOYAANIEHHbIMM,

OK 01, OK 02,
OK 04, OK 05,

YCTHbIN onpoc
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Kak BMaum, Ham no-npexHemy
I'IOHa,El,OﬁVITCFI NOHWMaHKe TOro,

v Yro Ha3blBaeTCcA
OKPYXHOCTbIO?

v HasosuTe OCHOBHbIE
3/1IEMEHTbI OKPY}KHOCTM.

v' Mo KaKoM dopmyne
HaxoA4MTCA NaoLaab Kpyra?

v' Mo KaKoM dopmyne
HaxoauTcA ANNHA
OKpPYXXHOCTU?

Ha3blBAeTCA LLEHTPOM
OKPYXHOCTH.

v/ OTpe3oK, COeANHAIOLWMMN LEeHTP 1

TOUKY, N1€}KALLLYH0 HAa OKPYMKHOCTH,
Ha3blBAeTCA PagUycom.

OTpe30K, coeanHAOLWNI aBe

Ntobble TOYKU OKPYIKHOCTY,
Ha3blBAeTCA XOPAOM.

v’ Xopfaa, NpoxoAAlLasa yepes LeHTp
OKPYXHOCTH, Ha3blBaeTcA
ANaMeTpom.

v'S = TR?

v C=2nR

180°

VS = TR? a°

360°
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v' BcnomHute Gopmyny AAUHbLI
[T OKPYXKHOCTU

v' Mo KaKow dopmyne
HaxoAMTCA Naowanb CEKTopa
Kpyra?

2. OcHOBHOM 3Tan 3aHATUA

dopmmpoBaHmne
HOBbIX 3HAHWU U
cnocobos
AEeATENbHOCTU
(v3noxkeHne
HOBOrO
maTtepuana)

KaKkoBa ke Tema cerogHAwHero
3aHATMA?
Hawa cerogHAWHAA uUenb KakK
MOXHO 60sblle y3HaTb KOHYyCe.
Hayuntb  mn3obpaxkaTb  ero.
PaccmoTpeTb ceyeHmna KoHyca.
PewnTb 3a4a4M Ha HaxoxKaeHue
31€MEHTOB KOHYCa.
Onpepenate  KOHyc  byaem
ABYMA cnocobamu:

v Yepes KOHUYECKYI0

NOBEPXHOCTb:

PaccmoTpum okpy»kHOCTb O(r) €
o.
Mposenem npamyto OP A a.
CoefMHMM  Karkayl  TOYKY
oKpy»*HocTu O (r) c Toukom P.
MoBepxHOCTb, 0b6pa3oBaHHaA
OoTpe3kamu,  COeaUHAWMMMU
KaXKOYyl0 TOYKY OKPYXKHOCTM C
TOYKOMN, NerKalwen Ha npsmon

3anucbiBatoT Temy. «KOHyC M ero
3IeMEHTbI»

R — paguyc ocHoBaHuA
H — BbicOTa KOHyca

L — 06pasytoLian KoHyca
Pa3BepTKa KOHyca

OK 01, OK 02,
OK 03, OK 04,
OK 05,

becepna
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nepneHaMKyNApPHOM NAOCKOCTH
3TOM OKPYKHOCTH n
npoxoAALlen yepes LeHTp 3ToM
OKPYXHOCTU — 3TO NMOBEPXHOCTb
NPSIMOro KpyroBoro KoHyca
KpyroBohi KOHyc — Teno,
OrpaHMYeHHOoe KOHWYeCKoM
NOBEPXHOCTbIO U KPYrOM.
KOHMyecKkaa NoOBepxHOCTb —
H60KOBanA NOBEPXHOCTb KOHYCA.
Kpyr — ocHOoBaHMe KOHyca.
Touka P — BepLlInHaA KOHYca.

Obpasylowue KOHMYECKOM
NoBepxHOCTM — obpasyowme
KOHyca.

Mpamana, npoxoasauwaa 4epes
LEHTP OCHOBAHWUA U BEPLUMHY —
OCb KOHYca.

PaguMyc OCHOBaHMA KOHyca —
pafanyc KoHyca.
MepneHANKYNAp, ONyLEHHbIN
M3 BepLMHbI HA MNAOCKOCTb
OCHOBaHMA — BbICOTa KOHYCa.

Y NpsIMOro KoHyca oCb U BbICOTa
CoBMaAgator.

L 2mR

< 2nR

/

®opmynbl  naowagm 6Hokosom
NOBEPXHOCTM KOHYCa W NOJIHOM
NOBEPXHOCTM KOHYCa

Séoknos = TRL
Snonnnos=TTRL + 7'L'R2
Snonn nos=TCR (L + R)

OCHOBHbIe ceyeHus KOHYCa

OCcesde CeYeHue ocesoe ceverHue

Kpyr
PaBHOOeApEHHbIN TPEYrONbHUK

KoHunueckune cevyeHuna
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Y HaK/NIOHHOro KOHyCca OCb M
BblCcOTa He coBnaaatoT. Cnanapl
9-11

KoHyc MoXeT ObiTb Mosy4yeH
BpalLEHMEM MPAMOYroabHOro
Tpeyro/sibHMKa BOKPYr 04HOro 13
KaTeToB, MpUYem I3TOT KaTeT
byaetr  ABnATbCA BbICOTOM
KOHyca, BTOpPOM  KateT —
paauycom KOHyca, a rMnoTeHy3a
obpasytouen KOHyca.

Ona  n3obpaxeHUs  KoHyca:
CHayana pUKcMpyem ocHoBaHue
B BMAE 3//IMNCA, 3aTEM CTPOUM
oCb npPAMOro KOHyca
(nepneHAMKyNsap K MNJIOCKOCTU
OCHOBaHMA yepes LLEHTP
OCHOBaHMUA, nanee -

OKpYyXHOCTb

Manep6ona

Obyuatowmeca CaMOCTOATENbHO
NbiTatloTcA  genaTb  BbIBOA4 O
BO3MOKHbIX durypax,

obpasylowmxca npu  nepecevyeHnn
KOHYyCa NJIOCKOCTbIO.

v ecAan  ceKyllaa  MJOCKOCTb
nepeceKkaetr Bce obpasywouue
KOHyca B TOYKax OAHOW ero
MOMIOCTH, NOJTYYaEM S/JIUNC,

v ecAn  CceKylaa  MJOCKOCTb
napannenbHa OAHOM n3
KacaTenbHbIX NAOCKOCTEM
KOHYyca, nosyyaem napabony,

v ecnm  cekywasa  NJ0CKOCTb
nepecekaer ob6be nonoctu
KOHYyca, noay4yaem runepbony.
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obpasyowme (obpaTtuTe
BHMMAHME Ha UX MNOCTPOEHME)
Pa3BepTKOM KOHyca ABAAeTCA
CEKTOP, paaMyc KOToporo —
obpa3syrowan KOHyca, n
OKPY*HOCTb OCHOBAHMS.
Ncnonbaya ¢opmynbl naowaam
CeKTOpa W ANWHbI  AyTU
OKPYXHOCTU, MOKHO BbIBECTU
dopmynbl  oNA  HAXOXKAEHUA
naoLWaan NOBEPXHOCTM KOHYCaA.
enatowue MoryT
NPOAEMOHCTPUPOBATL  BbIBOA,
dopmyn nnowanen 6o0koBon U
NOJIHOM MNOBEPXHOCTEM KOHYCa
Ha c/ieaytoLWeMm 3aHATUMN.

Kak Bbl gymaeTe? Kakue purypbl
MOXHO MONYy4YUTb, Mepecekan
KOHYC NJI0CKOCTbIO?

K OCHOBHbIM CEYEHUAM KOHYCa

OTHECEM Kpyr — ceyeHue
NIOCKOCTbIO,
nepneHAnKyNspHON ocu

NPSAMOro KpyroBoro KoHyca, u
paBHObOeApPEeHHbIN TPEeyrofbHUK
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— ceyeHue, npoxoasllee yepes
Ase obpasywowmne wu  xopay
OCHOBaHMUS.
Ocoboe yauBneHue Bbi3blBaOT
KOHMYECKUNE CeYEHUA:

v\ ecnn cekywiaa MniocKocTb

nepecekaet BCE
obpasylouwme KoHyca B
TOYKax oAHOM ero
NONOCTH, nonayy4yaem
3NNnnNC,

v\ ecnn cekywiaa MniocKocTb
napannenbHa OAHON U3
KacaTe/lbHbIX MNJIOCKOCTEN
KOHyCa, nosiy4aem
napabony,

v\ ecnn cekywasa MaocKocTb
nepecekaeTr obe MnoaocTu
KOHYCa, noJsiy4aem

rmnepbony.

MNepBuyHoe
3aKpenaeHue
N3y4eHHOro
mMmaTepuana,
KOHTPO/1b
YyCBOEHMA,

Pewwum 3agaum

1. Pagnyc Kpyra, nexkawero B
OCHOBAHWUW KOHYyCa, paBeH 3
AM, yron mexay obpasytouien
M  OCHOBaHMEM coOCTaBnAeT
30°. Hangure: a)

A

OA =3 am;
2DAO = 30°

a) AADO -
NPAMOYTO/IbHbIN
AD =2A0 =6am

OK 01, OK 02,
OK 03, OK 04,
OK 05,

NHaomBmnayanbH

ble, peweHne

3a4au
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obcyrKaeHue
AONYLLEHHbIX
OLUMOOK U UX
KoppeKuus.

obpasylowyto  KoHyca; 6)
BbICOTY KOHyca; B) nmjiowagb
H6oKkoBoOM NOBEPXHOCTU
KOHYyCa; I) naowaab MnosHoM
NOBEPXHOCTU  KOHyca;  A4)
naowanb OCEBOrO0 CeYeHus
KOHYCa; e) naowaab ceyeHms,

npoxoaAawero yepes
cepeaunHy BbICOTbI,
napannenbHoO OCHOBAHMUIO

KOHYCa; X) N/oWaab ceyeHms,
npoxoaswero 4yepes JBe
obpasyloume KoHyca, Yron
MeK Ay KOTOPbIMU COCTaBAAEeT
60°.

. MpamoyronbHbIN

TPEYro/ibHMK C KaTeTamu 5 cm
M 12 cm BpawWaOT BOKPYr
MeHbllero Karteta. Hanaute
naouwaab NOBEPXHOCTU
Nosly4eHHOro Tena.

. JaH nNpAMOWN KpyroBon KOHYC

c BepwuHoM M.  Ocesoe

ceyeHune KOHyca —
TpeyronbHUk ¢ yraom 120°
npuv BepwmnHe M.
Ob6pa3sytoLan KOHyCa

6) U3 AADO no Teopeme Muoaropa:
D0O?=36-9=27

DO = 3+/3 am;

B) Seoknos =MTRL =1+ 3+ 6 = 181 aom?;
r) Snonn nos=TRL + mR? = 18w + 91 =

27T oM,
D
A C
0]
A)
AADC — oceBoe ceyeHue
S = %AC-DO = %-6-3\/§=
93 am?;

N — cepeauHa DO

DN r 1
DO _R_2
R 3
r=g=zaM
S=nr? = %ﬂzthz
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paBHa 6V/3. Yepes

TOYKYy M npoBeneHO ceyeHue
KOHyCa, nepneHanKynapHoe
O0AHOW 13 06pa3yroLLmX.

a) [loKaxkuTe, yTO
NONYYMBLUMACA B CEYEHUMU
TPEYro/sibHUK —

TYNOYro/ibHbIN

6) Haligute  pacctoaHne  OT
ueHTpa O OCHOBaHUA KOHYyCa
A0 NJIOCKOCTU CeYEHUA.

ADAB
paBHObOeapEeHHbIN,
£ADB = 60° 3HauuT
ADAB

PaBHOCTOPOHHUN.
AD =6aMm;

_ AD%V3 _ 36V3
5 = 4 4
93 am%;

ABAC — npsaMoyrosibHbId; AB =
H=5cM;AC=R=12cm
Snonnos=TTR (L + R)

M3 npAMOYronbHOro TpeyroabHUKa

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

SI'IOJ'IH

nos = ﬂ'12'(13+12)=

3007 cm?,
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1) NpoBegem NPOWU3BOJIbHYHO

obpasytowyto MK u auametp
KL. B N/IOCKOCTH MKL
noctpoum MN Bl MK. Yepes
TOYKY N B NAOCKOCTH
OCHOBAHMA MNOCTPOUM XOpay
RS [BIKL. CeuyeHne RMS
nckomoe. [fencreutenoHo, RS
PIKL no noctpoeHuto n RS 21 MIN
(TpeyronbHUK MRS
paBHobeapeHHbIt, MN -
meagmaHa (papunyc ON,
nepneHAnKynApHoin xopae RS,
noenvt  xopay nononam),
3Hauut, RS KMN no
NPU3HaKYy.

Monyunnun, RS KMN,
KMcKMN, 3HauuT, RSEIKM.
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UTaK, RSEIKM, KMEIMN,
3HayuT, KMBEIMRS

2) 3ameTtum, uyto yron KMO paBeH
60°, yron MKO paseH  30°,

torga ko =9, MO = 3V3,
KM
N = — 12,
cos 30°

MN = KMtg30° =0,0N=3,

RN = v/ OR2 — ON2 = 6V/2.

Takum obpasom, B
paBHOOeApeHHOM
TpeyronbHuke MRS BbicOTa

1
MN < RN = =RS,

cnepoBare
NbHO, TPeyronbHUK
TYNOYrO/ibHbIMN.

6) N3 LeHTpa

OCHOBaHuA O onycTum

Ha MN nepnengukynap OH.
3ameTtum, 4to OH nexnT B NI0CKOCTH
KMN. n3 n. a chepyer, yTo
npAman RS nepneHAnKynApHa
nnockoctu KMN, cneposaTenbHo,
npamaa OH nepneHAMKynAapHa
npAmon RS. Takum obpasom, OH —
NCKoMmoe paccTofHme.

29



Nmeem:

/OMH = /KMN — Z/KMO = 30°,

1 3
OH ==MO = =V 3.
2 2\/_
3
~V3.
OTBeT: 6) 2

3. 3aKNouUTeNIbHbIN 3Tan 3aHATUA

MNonsegeHune
NTOroB pPaboTbl;
duKcaums
AOCTUXEHUA
uenen (oueHKa
AeaTeNIbHOCTU
obyuatowmxca);
onpegeneHue
nepcneKTMBbl
AanbHeNLLEN
paboTbl

e C Kakou odurypon  Mmbl
ceroaHA No3HaKOMUINUCH?
e B KaKunx npeameTtax

NOBCEAHEBHOM WU3HU MbI C
KOHYCOM BCTpe4yaemca?

B 3aKknt04EeHUN — 1Urpa «3HAKO — He

3Hato»: nepen Bamu  «Jluct

YCBOEHUA HOBbIX 3HaHWMI». lMpwu

npaBMAbHOM OTBETe Ha BOMpPOC

CTaBUM ecnm  oTBeT

HEBEPHbIN — «-».

Kak Ha3biBaeTcA:

1) ®durypa, nonyyeHHas B
CeYeHMM KOHyCa, ecnu
CeKyLL,ana NA0CKOCTb
nepeceKkaer Bce
obpa3syloume KoHyca B
TOYKaX OAHOW ero NosoCcTn?

«+»,

e [103HAKOMWINUCbL C KOHYCOM,

® KOHYC - BOPOHKa, MOpOXKeHoe
«POXOK»;
JInct camooueHKu:

1) 3nnunc;
2) Obpa3syloulas KoHyca;
3) Her;

4) Kpyr;

5) CekTtop

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

MK 2.4, MK 3.1.

camonpoBepKa
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OTpe30K, coeanHALWNM
BEPLUNHY C OKPYKHOCTbIO
OCHOBaHMA?

NmeeT 1 KOHYC UeHTp
cCMMMeTpuUn?

®urypa, nony4yeHHaa npu
nepecevyeHnM KOHyca
NJOCKOCTbIO, NapannenbHom
OCHOBaHUIO?

durypa, agnarowanca
H6OKOBOI MNOBEPXHOCTLIO
KOHyca?

Noasenem nMTorM IUCTOB
camooueHKU. Konnuecrtso
HabpaHHbIX 6annos
COOTBETCTBYET OLLEHKe

Kak Bbl cumTaete, Bbl gocturam
NOCTABNIEHHOW LUENN B Hadane

ypoka?
Cnacunbo 3a xopoluyt paboTy Ha
3aHAaTuu!
4. 3apaHua pna 1. Kakune HauMeHblune NHaomBmayanbHa
camocTofTeNbHOr pa3mepsbl, Bblpa*KeHHble A paboTa
O BbINOJ/IHEHUA Lenbim YnCAOM
CaHTUMETPOB, AO/IKEH UMETb
NPAMOYFO/bHbIN NnCT
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bymarn, 4to6bI MM MOXKHO
6bin0  0bknentb 6OKOBYIO
NOBEPXHOCTb UMAMHAPA C
pPaAnycOM OCHOBaHMA 5 cm U
BbICOTOW, PaBHOW AuameTpy
OCHOBaHMA?

Paguyc ocHOBaHMA UMAMHAPA
paBeH 26, a ero obpasywoulan
paBHa 9. CeueHwue,
napannenbHoe ocun
LMNNHAPA, YOA/IEHO OT HEeé Ha
pacctoaHue, paBHoe 24,
Hangnte naowagb 3TOro
ceyeHms.

e -

I s ]
I b
o, ____'__L-;__. - L ik

. JaHbl aBa umnuHapa. Pagnyc
OCHOBAHWA U BbICOTA NEPBOro
paBHbl COOTBETCTBEHHO 6 W
14, a sToporo— 7 un 3. Bo
CKONbKO pa3 naowanb

6oKkoBOM NOBEPXHOCTH
nepsoro uuanHgpa 6onble
naowagm 60oKoBOW
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NOBEPXHOCTH BTOpOro?

4. [laHbl p,Ba_KOHyca. Pagunyc

5.

OCHOBaHMA u obpa3ytowian
nepBoro KOHYyCa PaBHbI
cooTBeTcTBeHHO 7 M 9, a
BTOpOro — 2 1 9. Bo ckonbKo
pas3 naowaab 6oKoBOM
NOBEPXHOCTM NEPBOro KOHyCa
6onblie naowaan OHGOKOBOM

NoOBEpPXHOCTH BTOpOro?
/\
RN R T,

BoicoTa KoHyca paBHa h,
paguyc ocHosaHuA R. Yepes
BEpLWMHY KOHyca nposejeHa
NNOCKOCTb, OTCeKawuwasa oT
OKPYXXHOCTU OCHOBAHWA Ayry
90°%. BbluucAMTEe naowaab
ceyeHuA.
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MpunoxkeHue 2 — TexHonornueckas Kapta Tema 11.3 BepoaTHOCTb B Npo¢deCcCUOHaNbHbIX 3a4a4aX (BCXOXKeCTb CEMSAH LIBETOB,

BbiNnageHue 0caaKoBs)

1. Tema 3aHATUA BeposTHOCTb B NpodeccMoHanbHbIX 3adayax (BCXOXKECTb CEeMAH LBETOB, BbiNageHue
0Ca/iKoB).
2. CopeprkaHue Tembl OTHOCUTENbHAs YacToTa COObITUA, CBOMCTBO €e YCTOMYMBOCTU. CTaTUCTMYECKOoe onpeaeneHue
BepoATHOCTU. OLEeHKa BEPOATHOCTU CODbITMA
3. Tun 3aHATUA [pakTnyecKoe 3aHATUE
®opmbl opraHn3aummn yuebHom | PpoHTanbHO - rpynnoBasn
NeATeNIbHOCTU
MnaHnpy Tunbl
emble OLLeHOYHbIX
3Ttanbl 3aHATUA [AeatenbHOCTb Npenogasartens [eatenbHOCTb CTYAEHTOB 06paoB3 Mepoqpuﬂm
Te/NbHble 7]
pe3ynbTa
Tbl
1. OpraHu3aLMOHHbDIN 3Tan 3aHATUA
Co3paHwne pabouei CerogHs Ham noHaaobaTcs
06CTaHOBKM, AaHHble Ballero onbiTa, KOTOPbIA

aKTyan3auma MOTUBOB Bbl HAYa/IM NPOBOAUTL AOMa (MK B
yuyebHol fAeaTeNbHOCTW. TenJIn4YHOM X03AMCTBE npwu
[poBepKa BbINONHEHNA Konneaxe) 10 gHen Ha3aa,.
3agaHuin BCP / BxogHom
KOHTPO/b
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AKTyanusauma Pazbepem cmbicn  codyeTaHuAa | «OTHOCUTENbHAA», TakK  Kak  3To becepa
coaeprKaHua, «OTHOCUTE/IbHAA YacToTa» UCXOAA | OTHOLEHUE YMCAA OMbITOB, B KOTOPbIX
HeobxoAMMOro ans n3 onpeaeneHus. NOABUNOCb AaHHOe cobbiTve, K 4ymcay
pelleHnA 3a4au BCEX NPOU3BEAEHHbIX ONbITOB.
«YacTtoTa» - KaK YacTo NOABAANOCH
cobbITMe B ONbITAx.
2. OCHOBHOI 3Tan 3aHATUA
BocnpownsseaeHue OKO01, ®pOoHTaNbHbI
3HAHWWN ANA UX Kakoe cBoncTBO OTHOCUTeNbHOM | CBOMCTBO  ycTonymBoctM B cepumn | OK 02, M onpoc
npUMeHeHusA B 4acToTbl Bbl 3HaeTe? 60/bLLIOro Yncna onbITOB. OK 03,
CTaHAAPTHbIX YC/IOBUAX Kak  cBA3aHbl  OTHOCUTesbHAA | OTHOCUMTENbHAA YacToTa cobbiTva — 3710 | OK 04,
(no aHanoruu, AeicTBUA B | YacTOTa U BEPOATHOCTL? npubaunxKeHHaa oueHKa BepoAaTHocTK | OK 05
CTaHAAPTHbIX CUTyaumaAx, | BcnomHum o603HayeHus. cobbiTuA.
TPEHNPOBOYHbIE Yemy paBHa OTHOCUTENbHAA W(A) = k MK 3.1
ynpaskHeHus) YacToTa BCXOXECTU CEMAH OBCa, (4) = n
ecnu 6bino nocaxkeHo 1000 3epeH,
a B3owno 9607 W(4) =096
MepeHoc nprobpeTteHHbIx | Jecatb gHel Has3ag Bbl nocaanam | Obyyatowmecs  paccaxkmBatoTca Mo MpakTnyecka
3HaHWA M X NepBuYHOE | AoMa no 10 cemaAH (KaneHAyAnbl | rpynnam M BbINOAHAKT 3agaHue. (B A paboTa

NPMMEHEHME B HOBbIX
YCNOBUAX C LLeNbIO
$OpPMMPOBaAHMA YMEHNI
(TBOpYEcCKue,
npobnemHble 3aaauu,

cuTyaumm)

nnm nobenun, uan HapxaTtues),
pa3fenmBWNCG Ha TpW TPYNnbl.
CerogHa nopabotaem B 3TuX
rpynnax. Cobepute Bce AaHHble B
rpynne n HanauTe OTHOCUTENbHYIO
YaCTOTY BCXOXECTU CEMSH.

NepBoi rpynne Te, KTO caXa/l ceMeHa
KaneHaynbl, U Aanee COOTBETCTBEHHO)
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CamocrosTesibHoe 3anuwuTe Ha Aocke | [peacrasutenu KaXkaom rpynnol
BbINO/IHEHME 3a4aHNI. NONYyYMBLUMECA Pe3yNbTaThbl. BbIMWUCbIBAIOT pe3y/nbTaT Ha [AOCKe B
3apaHee NOAroTOBAEHHYO TabanLy.
O606WWeHne 1 Obyuatowmmnnca N  noarotosun | Obyyatowmmnca N pacckasbiBaeT O TOM,
cucTemaTmsaums npeseHTaumio, MOCMOTPEB | YTO MNOKa3aTe/IM  BCXOXKecTn byayT
pe3yNbTaToOB BbIMNO/IHEHUA | KOTOPYHO Bbl CMOXETE CPABHWUTb | HANPAMYKO BAMATbL Ha HOPMY BbICEBa
NpPaKTUYecKmx pabor, BaLLM pe3ynbTaThbl C | cemaAH. MpaBUIbHO paccynTaB NPOLEHT

334aHUM.

pacnpoCTpaHeHHbIMU
pe3y/NbTaTaMM BCXOXECTU OaHHbIX
KYNbTYp, @ TaK¥Ke NOHATb, 414 Yero
3TO Aenaetcs.

BCXOXKECTU, MOMKHO M36eXKaTb NULLIHUX
TPAaT U CIKOHOMMUTb CEMEHA LEHHbIX
COPTOB U KyNbTyp. Tak¥Ke OH NpusBoaUT
AaHHble BCXOXKECTH Ka/fieHaybl,
nobenun n bapxartues.

3. 3aKNouUTeIbHbIN 3Tan 3aHATUA

NopseneHwe NToros
paboTbl; puKcauma
AOCTUXKEHUA Lenem
(oueHKa aesTenbHOCTH
obyuatowmxca);
onpegeneHue
nepcneKTmBbl
AanbHenwwen paboTbl

CpaBHMUTE  NOJIyYeHHble  Bamu
pe3ynbTaTbl C NPeACcTaBAEHHbIMU.
Cpaenaiite BbIBOAbI.

Moyemy pe3ynbTaTtbl, NONYYEHHbIE
BaMW, BCE e OT/IN4YalTca OT
NPeACTaB/IEHHbIX B Npe3eHTauum,
XOTA U HEMHOTO?

Mbl MOAYYMIN OYEHb NPUOBAUNKEHHYIO
OLLEHKY BCXOXECTU CeMAH KOHKPETHbIX
LLBETOB.

MoTomy 4TO Hawy BbIOOPKY HenNb3A
cYMTaTh penpeseHTaTUBHOM, 7
KOJIMYECTBO HaLLUMX OMbITOB Maso.

becepna

4. 3apaHua pna
CaMOCTOATENIbHOIO
BbINO/IHEHUA

Ncnonb3ys CTaTUCTMYECKME
JaHHble MeTeOoC/yX0bl 3a
HECKONbKO /IET, COCTAaBbTE MNPOrHO3
BEPOATHOCTM OCaAKoB Ha 1 mas B
Ballen mecTHoctM (2 mada u T.4.
MHAMUBUAYAIbHO).
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MpunoxkeHue 3 - TexHonornueckan Kapta Tema 11.6 OcHOBHble BUAbI yA,006peHunii, ux npumeHeHue (cocraBneHme Tabauu,

Anarpamm)

Tema 3aHATUA

OCHOBHble BUAbl yA0OpeHU, Ux npuMeHeHune (coctaBneHne Tabauu, guarpamm)

Co,a,epmaH ne TeéMbl

X npeacraBsieHUE.

[ncKpeTHaa cnydanHas BennymnHa. MNepsryHaa 06paboTKa CTaTUCTMYECKMX AaHHbIX. [padmryeckoe

Tun 3aHATUA

lNpaKTnyecKkoe 3aHATHE

dopmbl opraHmnsaumm ydebHol | DpoHTaNbHO - rpynnoBsas

AEeATENbHOCTH
Mnannpy Tunbl
emble OLeHOYHbIX
obpasoBa | meponpuaTu
tanbl 3aHATHA DeatenbHocTb NpenogasaTens DeatenbHOCTb CTyAEHTOB .
TeNbHble 7
pe3synbTta
Tbl
1. OpraHu3aLMOHHbDIN 3Tan 3aHATUA
Co3pgaHue paboyeit CerogHAa Mbl byaem npoBOAUTb Becena
06CTaHOBKM, NepBUYHYIO 0b6paboTky
aKTyanm3auma MOTUBOB HabntogaemMblix AAHHbIX,
y4yebHOM AeATeNbHOCTU. | FIPYNNMPOBaTh AaHHblEe anA
AaNnbHenwero wuccnegoBaHua (B
YaCTHOCTWN, BAMAHMA yA0bpeHui
Ha YPOXaMHOCTb) M NpeacTaBAATb
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pe3ynbTaTbl HabnoaeHWin B BUAge

Anarpammeil.
AKTyanunsauma Echm  mbl  xoTUM  umccnepoBaTth | FeHepasbHOM COBOKYMHOCTLIO. @PpoHTaNbHbI
coaeprkaHuA, KaKkne-nmbo 3aKOHOMEPHOCTU BCEX M onpoc
Heobxogumoro ana 06bEeKTOB, TO KaK Ha3blBaeTcA
peLueHnA 3aaa4 [AHHAA COBOKYMHOCTb?
Yacto He npenocrassseTca
BO3MOKHOCTU N3y4nTb BCe
06beKTbl. 115 3TOro Mbl Bbibnpaem
HekoTopble. KaK HasbiBaeTcsa 3Ta | BoibopKon.
COBOKYMHOCTb?
Kakmm ycnoBmam oOHa pgosmkHa | OHa gomkHa 6biTb penpe3eHTaTUBHOMN.
yA0BNETBOPATL?
2. OCHOBHOWM 3Tan 3aHATUA
BocnpowusseaeHue PaccmoTtpum npumep 1. OK 01, MpaKTnyecka
3HaHWM 4N1A UX Mpn namepeHUn BbICOTbI OK 02, A paboTa
NPUMEHEHUA B Hapumccos (B mm) 6blna nonyyeHa OK 03,
CTaHOAPTHbIX YCNOBUAX cnepytouwlan Bbibopka (o6bema n = OK 04,
(no ananoruu, peicrema B | 30): OK 05
CTaHA@pPTHbIX cutyaumax, | 160, 154, 183, 155, 153, 167, 186,
TPEHNPOBONHBIE 163, 155, 175, 170, 166, 159, 173, MK 3.1
yrnpaxkKHeHus) 182,167,171, 169, 165, 156, 179, | PaHXunpoBaTb, TO €CTb PaCcnoNOXUTb B

158,171, 175, 173, 164, 172.
Kakyto nepBuYHyto 06paboTky
HYXHO NpoBecTn?

OcyuwecTeumTe 3TO C NOMOLLbIO
KOMMNbOTEPHOM Nporpammbl Excel.

nopAake He yobiBaHUA.

Hy*HO pa3buTb Ha MPOMEKYTKM
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Kak crpynnupoBaTb 3TU Yncna,
€C/IN NOYTU HET NOBTOPAOLLMXCA?
MpaBuIbHO, U Mbl NOAYYUM
MHTEPBa/IbHbIN BapPUALMOHHbIN

pAa.

MepeHoc nprobpeTeHHbIX
3HAHWI N UX NePBUYHOE
NPMMEHEHME B HOBbIX
YCNOBUAX C LLe/IbtO
$GOpPMMPOBaAHMA YMEHNI
(TBOpYECKme,
npobnemHble 3aaauu,

cuTyaumm)

Heobxoanmo noctpounTb
MHTEpPBaNbHbIMA BapnaLlMOHHbIN
pAaa 13 6 NHTEPBANOB M ero
rMcTorpammy.

KaK HanTn BeNnyYmHy nHTepsana?
Kakaa gnvHa y Bac nonyymnacb?
NMonyyaem cnegyrouwme wectb
NPOMENKYTKOB:
[150,156);[156,162);[162,168);[16
8,174); [174,180); [180,186].
Ob6paTnuTe BHMMaHWE HA CKOOKM,
4yTObbl OAHO 3HAYEHME He BOLU/O B
ABa  npomexyTKka. [lpoBepKoi
MNOCAYXUT TO, 4YTO CymMma BCeX
yactoT OyaeTr paBHOM o0b6bemy
Bbl6opKM (30).

MocTpownTe rMCTOrpammy,
MCNONb3YyA KOMMbIOTEP

Hapo HalTu pasmax M nogenuTb Ha
4YMCNO MHTEPBANOB.

BennumnHa Kaxkaoro 4acTMyHoro
MHTepBana paBHa 6

Obyuatowmeca rpynnupytoT AaHHble B
Tabanuy

BbinonHaoT
pe3ynbTathbl

3a4aHue, CpaBHUBAIOT

CamocrtoaTesibHoe
BbIMOJ/IHEHUE SaAaHMVI

3agaHue 2.
UmetoTca cnegyowme paHHble O

BCXOXKeCTn ANykosuu, LUBETOB WU

KO/1IM4eCcTBOM BHECEHHDbIX

B npouecce paboTbl, obyyatouwmeca
NoJIy4aloT c/ieaytolLyto Tabanuy

MpaKTnyecka
A paboTa

MpaKTnyecka
A paboTa
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MUHepanbHbIX yaobpeHun no 10

Ten/IMYHbIM XO3NCTBAM: Fpynnbl
Bcx |BHeceH Bcxo |BHecew | | [X03AMCTB
oxe |o ¥ecT [o ::eceHH Kon- |BHECeHo
CTb, [MWUHEpP b, MUHep o |CREERINIEE
bIM X035 |bHBIX |cTb B
N¢{Kon- |anbHbIX [N [Kon- [anbHbIX MUHepan
Mcre |YAO6peH |cpeaHe
BO [yaobpe| |Bo |yAobpe|||bHbim i 5lm
Ha |HWIA Ha| |Ha |HWIA Ha|||yAobpeH cpeaHem
M2 [1Mm?,r M2 [1wMm?,r ||[4AM
140 —
11128 (140 6 183 |197 177 1 140 128
2 1179 |262 7 (201 (246 177 _
3221 [289  [8 [195 [276 214 |+ | P42 16
4 (136 |191 9 |141 (187 ;;411 Iy 246 201
51164 |202 10192 |253
251 -
589 4 270 196,75
Ans M3y4eHUs  3aBUCUMOCTU
Utoro 10 |224,3 174
MeXAY  BCXOXECTblo  JIYKOBUL,

LIBETOB U KOJINYECTBOM BHECEHHbIX
MWHepPasnbHbIX yA006peHuni
NPOW3BECTM rPyNMNMUPOBKY

TEN/INYHbIX X03AMCTB, 0bpas3oBaB

TpU rpynnbi C paBHbIMU

MocTpoinTe rucTtorpammy, OTKAaAblBas
no ocn Ox nHTepBasnbl yaobpeHuin, a no
ocn Oy — cpegHMe 3HAYEHNS BCXOXKECTHU
NIYKOBWL, LLBETOB.
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NHTEP

noacy
1.
2.

MU

Banamu. Mo Kaxgown rpynne
NTaTb:

4Yncno NpepnpUATAN;
CpesHoLo BCXOXKECTblO
JIYKOBUL, LBETOB;

CpeaHun 06beM BHECEHHbIX
MMWHEpPanbHbIX yA0OpeHn
Ha 1 M?,T.

MocTtpounTte rmcTorpammy
3aBMCMMOCTH Mmexay
BCXOXKECTbIO JIYKOBML, LIBETOB U
KONMYEeCTBOM BHECEHHbIX

HepanbHbIX yaobperHun.

Ncnonb3yinTte KOMNbIOTEPHYHO
nporpammy Excel. Cpenante

BbIBOAbI.

O606LeHne Kakon BbiBO4, MOXHO caenatb u3 | AHanu3 NMOKa3bIBAET, yTO C
cucTemaTtusaumn AAHHOM paboTbI? YBE/IMMEHNEM KO/INYECTBA BHECEHHbIX
pe3yNbTaToOB BbINO/IHEHUA yA06peHMIN BCXOXKECTb 803pacmaem
NpPaKTUYecKmx pabor,

3a4aHun

3. 3aKNOUYUTENbHBIN 3TaN 3aHATUA

NopseneHwe nToros Mbl ¢ BamM yuymnaucb NpPoBOAUTb

paboTbl; drKcauma NepBUYHYIO 0b6paboTky

[OCTUXKEHUA Liene HabAaaemMbIX JAHHbIX,
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(oueHKa geaTenbHOCTU

rPynnMpoBanu  MX, BbINOJHANM

obyyatoLmxca); noAcyeTbl CPpeaHUX 3HaYeHun,
onpegeneHue npeacTaBnAIn AaHHble
nepcneKkT1BbI rpadpuyeckmn

AanbHenwen paboTol

4. 3apaHua pnsa Cobepurte KO/IMYyeCTBEHHble

CaMOCTOATE/IbHOIO
BbINoOJ/IHEHUA

AAHHbIEe M CTPYNNUPYITE MX, 4TOODI
C UX MOMOLLbIO CAEeNaTb BbIBOAbI O
BANAHUM Pa3INYHbIX BMAOB
yoobpeHuin Ha pocT BbIGPaAHHbIX
BaMW LBETOB B ONpeaeneHHOM
MECTHOCTM
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MpunoxeHue 4 - TexHoNornyeckan Kapta Tema 2.5 B3aumHoe pacnonoxXeHue npAmMbIX U NJIOCKOCTEN B peanbHOM CUTyaLuumn

Tema 3aHATUA

B3anmHoe pacnosioxkeHme npambIx 1 NJI0CKOCTEN B peaanoﬁ cnTyauunun

2 CopepKaHue Tembl Akcrombl ctepeomeTpun. MNepneHauKyNAPHOCTL NPAMON U NIIOCKOCTW, MApPanaenbHOCTb ABYX
NPAMBbIX, NePNEHANKYAPHbIX NJOCKOCTU, NepPneHAMKYAAPHOCTb NJOCKOCTEN
3 Tvn 3aHATUA lNpakTnyeckoe 3aHATHE

®opMbl opraHn3aLmm
y4ebHON AesTenbHOCTH

YcTHas PppoHTanbHasA. MHauBMAayanbHO-rpynnoBas

dTanbl 3aHATUA

[AeAatenbHOCTb Npenoaasartena

[eatenbHOCTb 0byyatowmxca

MNMnaHupyemsble
obpasoBaresibHbie
pe3ynbrartbl

Tunbl OLEHOYHDbIX
MeponpuaTUiA

1. OpraHn3aLMOHHbDIN 3Tan 3aHATUA

Co3paHue pabouei

MpenoaaBaTesnb KOHUEHTPUPYET

Obyuatowmeca NpuBETCTBYIOT

06CTaHOBKM, BHMMaHWe obyyatowmxca, | npenogasatens, 3aHUMAlOT

aKTyanusauma NPUBETCTBYET UX cBOM paboume mecTa

MOTKBOB y4ebHoM

AeATeNbHOCTH

AKTyanusauma OtBeTuTb Ha  Bompocbl  (c | OTBeTbl Ha BONPOCHI: OK 01, OK 02, OK | ®poHTanbHbIM
coaeprKaHua, nocneayroLen ¢dpoHTanbHOM | 1. Touka, npamasn, naockoctb | 03, OK 05 onpoc
Heobxogumoro ana NpoBepPKo): 2. Mo akcnome: yepes ntobole

BbINO/IHEHMA 1. Kakue burypbl B TPW TOYKM, He Nexalme Ha

NPaKTUYecKom paboTbl cTepeomeTpum ABNAIOTCA OAHOW MPAMOWN NpPOXoauT

OCHOBHbIMU?

€ANHCTBEHHaA NAO0CKOCTb.
3. Mo cneacTBUO M3 akCMOM
yepes ABe nepeceKawouine
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2.

3.

Ob6bACHUTE, NoYemy LWITATUB
MMEeT BCEro TPU TOYKMU
onopol?

[loKaXu1Te, YTO BCe BEPLUMHbI
YyeTblpexyro/ibHUKa
npuHagnexar O HOM
NJOCKOCTH, ecnu
BbIMOIHAETCA 0AHO n3
cneayoLLnX YCAOBUIA:

1) AnaroHanm

YeTblpexyronbHMKa
nepeceKatoTcs;

2) nepeceKatoTca NpPoAOIKEHUA

4.

ABYX €r0 HECMENKHbIX CTOPOH.
MoryT nu ckpelmBarowmecs
npasmble a U b 6bITb
napannenbHbIMU NPAMOWM C?

. Mpamaa a nepneHANKYNAPHa

K MJIOCKOCTU O, a@ npsAmasn b He
nepneHAMKyNsipHa K 3ToM
naockoctu. MoryT v npsimble
a n b 6bITb NapannenbHbIMK?

. Kakue NJ1I0CKOCTU

Ha3blBalOTCA
nepneHANKYNApPHbI?

. Kak nsamepsetca yron mexay

NJOCKOCTAMMU?

npamble npoxoauTt
€4MHCTBEHHAA MJ0CKOCTb.
B n. 1) nepecekatowmmmca
NPAMbIMU ABNATCA
AVaroHanu
YyeTblpexyroabHuKa. Bo 2 n)
—  NPOAOMXKEHUA  ABYX
HEeCMEeKHbIX CTOPOH
YeTblPeXyronbHUKa.

.Het, ecan oHmM byayt

napanfienbHbl NPAMON C,
To O6yayT napannenbHbl
mexay cobon, yTO
NPOTUBOPEYMT YCNOBUIO.

.Het, ecan oHmM byayt

napannenbHbl, TO KaxXaaAd

n3 NPAMBbIX oyaet
nepneHAnKyNApHa
NJIOCKOCTH, yTo
NPOTMBOPEUUT YCOBUIO.

. [hockoctH Ha3blIBakOTCA

nepneHANKYNAPHbIMM

APYT  ApYry, €cau  yron
MeK Yy HUmM paseH 90°.

. Yron mexay naoCKoCtTaAmMu

- HaMeHbLLUM n3
ABYTrpaHHbIX yrnos,
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06pa3oBaHHbLIN npu

nepeceyeHum ABYX
nAocKkocTen. [BYyrpaHHbIN
yron n3mepseTca
JIMHEMHbIM yrnom

ABYrpaHHOro yrna

2. OcHOBHOM 3Tan 3aHATUA

OcmblicneHue
coAeprKaHuA 3a4aHNM
NpPaKTU4ecKom paboTsbl,
nocneaoBaTe/IbHOCTH
BbINO/IHEHMA AENCTBUIN
npw BbINOJHEHUN
3a4aHNM

Pa3butbcAa Ha Tpu rpynnbl.
3agaHne 1 rpynne. B napke
yctaHoBuan benbBeaep. [AnAa
AEKOPUPOBAHMA €ero LBeTamu
Heobxoanmo NpoBEPUTL
nepneHauKynApHOCTb CTEHbI
nony. Kak 3TO npoBeputb C
NOMOLLbIO pyneTkn? BbinonHute
Heobxoaumble  AencTBmA B
NOMELLEHMUN, B KOTOpPOM
Haxogutecb. O6OCHyMTE CBOMU
AencTeus.

lpynne 2. [llepen yCTaHOBKOWM
ctynbeB B benbBepgepe  gnA
oTAbixa HeobxoaAMMO NPOBEPUTL
n CKOPPEKTUPOBATb Nx
YCTOMYMBOCTb. Kak ¢ nomouipbto
lwnarata nNpoBepuTb, NieXKaT u
YyeTblpe HOMKW CTy/lla B OAHOM

PasbuBatoTca Ha  rpynnbl,
pacnpenenatoT 06a3aHHOCTH

OK 01, OK 02,
OK 03, OK 05,
OK 07,
MnK3.1
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NAOCKOCTU? BbinonHute
NpPoOBEpPKY ana cTyna B
nomeLLeHun.

lpynne 3. lNpoBepuTtb C
NOMOLLLbIO OTBECa
nepneHaAnKyNapHOCTb CTbIKOB
cTeH nony. MNapannenbHoOCTb

CTbIKOB ApYyr Apyry
CamocronaTesibHoe MNpenogasaTtenb KoHTponaupyeT | 1 rpynna. OTmeyaeT Ha CTeHe
BbINOMIHEHME 334aHUI | paboTy B rpynnax, MO | U NONY METKM Ha PACCTOAHUMN

MPaKTUYECKoM paboTbl
B COOTBETCTBUM C
WNHCTPYKLMEN,
METOANYECKMMM
YKa3aHMAMM

HEeobXxoAMMOCTU KOMMEHTUPYET
AencTBmA B rpynnax

30 cm 1 40 cm OT nNAMHTYyCa.
3amepaem paccToaHue
mexay metkamu. Ecam oHo
pasHo 50 c¢m, TO CTeHa

nepneHauKynApHa nony.
(Teopema Mudaropa,
NIMHENHbIN yron,
onpegeneHune
nepneHanKynApHbIX
nnocKocTen)

pynna 2. HatAarneaeT wnarat
KpecT-HakpecT yepes

rpaHUYHbIE TOYKM cTyna. Ecam
lwnaraT nepeceyvyeTcsi, HOMKMU
CTyna fnexar B  O4HOWM
NAOCKOCTH.

NHpmBmnayanbHo-
rpynnosas
paboTa
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pynna 3. C nomouwbio
CTPOUTENbHOrO oTBeca
npoBepAeT BEPTUKANbHOCTb

CTblKa CT€H MO OTHOLWEHUIO K

nony. [lepneHgukynap w3
OAHON TOYKMU EAUHCTBEHEH.
Mpamble,
nepneHaAnKynsapHbole K
NNOCKOCTH napannenbHbl
APYr Apyry
O606LweHne n MNpenopgasaTenb npepnaraet | [NNpeacrasmutenn rpynnobl Onanor
cucTemaTmnsauma npeacTaBuTento rpynnbl | 06bACHAET nopALOK
pe3ynbTaTos 06BACHUTD BbINO/IHEHME | BbINOJIHEHHbIX AENCTBUN,
BbINO/HEHMA 3a4aHuA. obocHoBbIBaeT nX.
MPaKTUYECKoM paboTbl Mpeacrasutenu gpyrux rpynn
KOMMEHTUPYIOT

NPaBU/IbHOCTb AENCTBUN

3. 3aKNouUTEeIbHbIN 3Tan 3aHATUA

MoaseaeHWe UTOros
paboTbl; puKcaumsa
[OCTUNKEHUA Lenen (

Kakue 13 n3yyeHHbIx paKToB
cTepeomeTpum 6binun
NCNONb30BaHbl NPU BbINOJHEHUMU
3a4aHuA’?

OueHuTb No 10-6anbHOM LWKane
paboTy Ha 3aHATUM C NO3ULUMN:

«8A» 0 10
«Mbl» O 10
«eno» 0 10

Mo Teme rpynnbl OTBET AadE€T

npeacTaBuTeNnb ApYrom
rpynnbl.

Kaxabin  3anonHAeT  AucT
CaMOOLEHKM

OK 01, OK 02,
OK 03, OK 05,
OK 07,
MnK3.1
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3anosIHNTe NNCTbl CAMOOLLEHKMN

NMopsenem UTOr. OugeHKy

NoNyYaeT KaxKabli
4. 3apaHua pna N3rotoBuTb MaKeT NHamnBmayanbHan
CaMOCTOATE/IbHOIO NPAMOYrOJIbHOro TBOpYeCKasn
BbINO/IHEHUA napanaenenuneaa, onucaTtb paboTa

NpakKTnyeckmne metoabl KOHTPO1A
npaBUAbHOCTU n3roToeneHnA

(mapannenbHoOCTb 7
nepneHauKynAaApHOCTb pebep,
npamble yrabl). [pegnoxuTb

BApMaHTbl pPa3MeLLeHMA MaKeTa,
KaK apT-0b6bekTa, B MNapKOBOWM
30He.
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MpunoxeHue 5 - TexHonornyeckasa Kapta Tema 3.3 Knymbbl Ha KOOpAMHATHOM NJIOCKOCTH

Tema 3aHATUA

Knymbbl Ha KOOpAMHATHOM MIOCKOCTU

2. | CopepaHune Tembl

pacyeTbl

KOOpAMHaTHaFI NAOCKOCTb. BblumncneHue paCCTOHHMﬁ n I'II'IOIJ.I,aLI,Eﬁ Ha NAOCKOCTU. KonnyectseHHble

3. | Tvn 3aHAaTUA

MpakTnyeckan pabota

0eATeNIbHOCTU

dopmbl opraHM3aumm y4ebHom

NHauBuAayanbHO-rpynnosas

dTanbl 3aHATUA

[AeAatenbHOCTb Npenoaasartena

AeAatenbHOCTb 0byyarowmxca

MnaHupyemble
obpasoBaresibHbie
pe3ynbratbl

Tunbl
OL,eHOYHbIX

MeponpuAaATUiA

1. OpraHn3aLMOHHbDIN 3Tan 3aHATUA

Co3paHue pabouei
0bCTaHOBKM,
aKTyannsauma MOTMBOB
y4ebHom
AEeATeNIbHOCTW.

KoHueHTpupyeT BHUMaHUe
obyyatrowmxca.

Bo3morkHOCTH COBPEMEHHOTO
naHawadTHoro An3aiHa
MOCTOAHHO  PacWUPATCA U

TpebyloT NpUMeEHEHUA rNyHOoKKX,
B TOM YMC/Ne U MaTEMATUYECKUX,
3HaHMW. Cneumanuctbl y4yaTcs
«pucoBaTb Ha Knymbax»,
co34aBaA LBETOYHbIE LWeAeBpbl.
M  mbl  nonpobyem ceroaHA
paccumTaTb CO34aHME CBOEro
weaespa.

Obyvatowmeca noarotTaBaAnBatoT
HeobxoaMmble
NPUHAANEKHOCTH,
CBOM MecTa

3aHUMaloOT
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AKTyanusauma
coaepKaHus,
Heobxoammoro Ana
BbINO/IHEHMUA
NPaKTUYeCKom paboTbl

NocTtaBMm 3ajayy paccuuTaTb

co3faHue KNYyMObl nepeg,
6acceHom B BUAe aenbPpuHa Ha
naowaaxe 4x6 m2.

v

v

Yto npeacrtaBnaem coboi
KOOPAMHATHAA NJIOCKOCTb?
Kak Ha3bIBAOTCA
KOOpAMHATHbIE OCK?

Kak HalTM Ha nAOCKOCTU
paccToAHME MeXKay ABYyMA
TOYKaMn?

Kak noacunTtatbh naow,aab
durypbl Ha KneTKax?

OTBeTbl 0byyatowmxcs:

v’ [ge B3aMMHO
nepneHAnKyNApHble
npamMble € 33a4aHHbIM
Hanpas/ieHnem "
eAMHNYHBIMWN OTPE3KaMU;

v’ Ocb abcumce (Ox), ocb
opauHart (Oy)

v’ AB =
V(xg —xp)2 + (yg — ya)?

v/ Pa3butb  ¢urypy  Ha

NPAMOYIro/1IbHUKHA “n
NPAMOYTroJibHble
TPEeyroaibHUKH, CYMUTATb

OK 01, OK 02, OK
03,

@PpoHTaNbHbIE
onpoc
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KaK CYMMY MOY4YMBLUNXCA
yacTteu

2. OCHOBHOM 3Tan 3aHATUA

OcmbicneHue
coaepKaHuaA 3agaHui
NpPaKTU4YecKom paborTbl,
nocneaoBaTe/IbHOCTU
BbINO/IHEHMA AENCTBUIN
npw BbINOJHEHUN
334aHNN

v’ Monyuute KoopAuHaTbl
¢durypsbl (npunoxenue 1);

v’ UN306pasntb ¢urypy Ha
KOOPANHATHOM NAOCKOCTY;

v/ PaccumtaTb MmacwTtab u
pacnosiokeHue epurypbl Ha
naowaake 4x6 m?;

v' BbluMCAUTb naowanb
durypoi;

v BblbpaTb LiBETbI,
paccuMTatb  KOJIMYECTBO

HeobxoAnMoM paccaabl;

v' BbINOAHUTb PUCYHOK
KNyMObl;

v' MNoAroToBUTb OTYET NO
BbIMO/IHEHHOM paboTte
paboTy K caave;

v PacnpepgenuTe
06A3aHHOCTM B rpynne Ann
pauMoHann3aumm
AENCTBUN

EcTb v BONPOCHI MO 3a4aHUI0

MonyuatoT 3afiaHue,
pacnpeaenalT Mmexay cobown
BMAbl paboT, npuctynatoT K
BbINO/IHEHMIO

OK 01, OK 02, OK
03, OK 05, OK 07.
MK 3.1.
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MNepeHoc
NPMoOBPETEHHDIX
3HaHUM U UX
nepBUYHOE
NPMMEHEHME B HOBbIX
YCNOBUAX C LLENIbIO

Momoraet Ha4yaTb paborty,
KOHTPO/IMPYEeT pacnpeaeneHue
oba3aHHOCTEMN

BbinonHawoT HECKO/1bKO
PUCYHKOB: ans pacyeToB
MmacwTaba M pacnonorKeHua Ha
MECTHOCTM, [ANA Bbl4MCNEHMUA
naowaan, ana GopmMmnpoBaHUS
LBETOBOM rammbl M Bblbopa

dopmmpoBaHua BWAOB paccadpl, ANA pacyeTa
yMeHU KOZIMYecTBa paccagbl
CamocTosTe/IbHoe KoHTponmpyeT M KoppekTupyeT | PacueTbl Ha  KOOPAMHATHOM

BbINO/IHEHME 334aHUM
NPaKTUYECcKoM paboTbl
B COOTBETCTBUM C

CaMOCTOATE/IbHYO paboty
obyuatowmxcsa

M/IOCKOCTU nepesoasaT Ha
PeanbHyIo NAOLAAKY.
OnpeaensaoT BUAbI NOCaA04HOro

NHCTPYKUMEN, MmaTepuana

MEeToANYECKMMM OcyWecTBAAIOT B WUHTEpHeTe

YKazaHnamm MOUCK ANA pacyeTa CTOMMOCTH
OdopmnatoT oTyeT

0606LeHme 1 v' Kakue ymeHusa, noMmmo v’ Mepesop, eauMHnL,

cucTemaTm3aums paboTbl C KOOpAWHATHOWM naowaan,  BblYMUC/NEHUE

pe3yNbTaToB NAOCKOCTbIO NAoWaAn NO KAETOYKaM,

BbINO/IHEHUA
NpPaKTUYecKon paboTbl

noHagobuanucb B AaHHOWM
npakTuyeckomn pabore.

v' Kakue  [0MNOSIHUTENbHble
pecypcbl  NOHagobunucb

npu BbIMONHEHUN
pacyeTos.

v' BO3HMKNA mm
HeobxoAMMOCTb B

ymeHue BbINO/IHUTb
pacyeT CTOMMOCTH

v KanbKkynatop,
MHGOPMALMOHHbIE
pecypcbl  AnA  NOMCKa
mMmaTepuanos

v’ 0O6nerumnn 6bl  paborty
rpapuyeckme
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MCcNno1b30BaHNU
KOMNbIOTEPHbIX

NPUNOXKEHUN ana
onTMMM3aLMn "
NOBbILWEHUSA KayecTBa
paboTbl?

v' Y10 TO He 6bI10 yuTEHO B
paboTe?

NPUNOXKEHUA ans
n306paxkeHna burypol,
Ana  nogbopa  uUBeTa,
pacyeTa naowaam

v’ He npoussedeH pacyer
cToumoctTM  pabot  pgnA
nosy4yeHun NnonHOM
nHpopmaumm no pabote
HaA, NoA06HbIM NPOEKTOM

3. 3aKNouUTEeNIbHbIN 3Tan 3aHATUA

NopseneHwe NToros
paboTbl; PMKcauma
AOCTUNKEHUA Lenen
(oueHKa aesTenbHOCTH
obyuatowmxca);
onpegeneHue
nepcneKTuBbl
AanbHenwen paboTbl

OueHntb no 10-6anbHoOM WKane
paboTy Ha 3aHATUU C NO3ULUMK:

«A» 0 10

«Mb1» O 10

«Jeno» 0 10
3anoNHUTE NNCTbl CAMOOLLEHKM
Moasenem UTOr. OugeHKy

Nosly4yaeT Kaxabln.
Cnacmnbo 3a aKTMBHYIO paboTy!

3ano/sIHAOT IMCTbl CAMOOLLEHKMU

4. 3apaHua pna
CaMOCTOATE/IbHOIO
BbINO/IHEHUA

Pa3pabotatb cBOM HebonbLIOWK
AN3aNH-NPOEKT C NO/IHbIM
pacyeTom, MCNONb30BaHKE
rpadpryecKknx NpuUaoKeHnn byget
OLLeHEHO OTAE/IbHO.

Hantu nHpopmaumto 1 nokasatb
npumeHeHne ¢opmynbl  [MnKa
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noacyeta naowagn KiaetyaTou
durypbl
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MpunoxeHne K TexHonormyeckom kapte_ Tema 3.3 Knymb6bl Ha KOOPANHATHOM NJIOCKOCTMU.

KoopanHaTtbl ToueK Gpurypbl Ha NIOCKOCTU, KOTOPYH HYXKHO MOCTPOUTD.

(12} 2)r (SI 5)/ (21 5)r (_3r 7)/ (_1r 415)1 ('61 4)1 (_111 _1)r (_7r '5)1 (_1r '7)1 (3r _8)1 (51 -11)1 (4r _7)1 (61 _5)1 (31 '6)r (21 -6)1 (_11 '5)r (_61 '2)1
(0;-1), (-1; -3), (2;-2), (3; -1), (5; -1), (4; 0), (8; 0), (9; 1), (12; 2). Thas3 (7,5; 3).

MpunoxeHune 2. OTyeT obyyatowmxca
Pacuet nnowaau. Bcero 6x4 = 24 m? = 240000 cm?
1 kn =20 cm?

. -54000 cm?

BMO1a CUHAA

' - 40000 cm?

LUnHepapus

- 144000 cm?
PY/IOHHbIN ra3oH

D -2000

BMONa benasn

cm?
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PacueT nocago4Horo matepuana

Bupa paccagpl | nnowaapb | UeHa, py6 | Koanuvectso, wt | CtoumocTb, pyb
PynOHHbIN 14,5m% | 250 18 4500

rasoH

Buona cuHAa | 5,5 m? 500/10wT 550 27500
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Buona 6enan

0,2 m?

500/10 wrT

20

1000

UnHepapua

4 m?

200/6 wrT

400

13400

NUToro:46400
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MpunoxeHue 6 - TexHoNornyeckan Kapta Tema 4.6 NpeobpasoBaHue rpaPprUKoB TPUroHoMeTprUUecKnX GyHKLUM

1. Tema 3aHATUA MpeobpazoBaHue rpaPpuUKoOB TPUFOHOMETPUYECKUX PYHKLMMN
2. CopepraHue Tembl Obnactb onpeaeneHma U MHOMEeCTBO 3HAYEHUI TPUFOHOMETPUYECKNX QYHKLUMNIA. YETHOCTD,
HEYETHOCTb, NEPUOANYHOCTb TPMFOHOMETPUYECKNX GYHKLUMIA. CBONCTBA U rPadUKM
OYHKUMM Y =CcoS X, y =sin X, y = tg X, y = ctg x. C:KaTue 1 pacTarkeHue rpapmkos
TPUTOHOMETPUYECKUX GYHKLNIN
3. Tvn 3aHATUA MpakTnyeckasa pabota
dopmbl opraHnsaumm ®poHTaNbHaA, rpynnosasn
y4ebHON AeaTenbHOCTU

MnaHnpye Tunbl
Mble OLLEHOYHbIX
3Tanbl 3aHATUA [eatenbHOCTb Npenogasatens [lesaTenbHOCTb CTyAEHTOB 0b6pa3oBaT | MeponpuUaTK
e/lbHble n
pe3ynbTaThl
1. OpraH13aLUMOHHbIM 3Tan 3aHATUA
Co3paHwne pabouyei YenoBekK no npmpoae cBoek HacTtpauBatoTtca Ha paboTy OK 01, OK| becepa
OB6CTaHOBKM, aKTyanM3aLMa | CTPEMUTBLCA K FrapMOHUM KO 02, OK 03
MOTMBOB y4ebHOM BcemMy. Elue apeBHME rpekn nsyvyanu
AeatenbHocTw. MposepKa CBA3M MaTeEMaTUKM C NPUPOAON,
BbINO/IHEHWA 33AaHWIA BCP / | cTpemsAck HaliTK BO BCex ee
BXOAHOM KOHTPO/b NPoABAEHUAX NOPAJOK, TAPMOHUIO U

coBepLIeHCTBO. Tpyabl MHOTMX
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AHTUYHbIX YYEeHbIX TO/IbKO YKPEenaaam
BEpYy NtO4EN B TO, YTO B OCHOBE
NnocTpoeHuns BceneHHOM nexkat
MaTEMATUYECKME NPUHLUMDBI U YTO
3aKOHbl MaTEMATMKM — KAHOY K
NOHMMAHUIO NPUPOAbI.

Ewe 3a fonro Ao HOBOM 3pbl
BAaBU/IOHCKME YYEHbIE YMENU
npeAcKasblBaTb CO/THEYHbIE U
JIYHHbIe 3aTMeHMA. ITO NO3BONAET
cAenaTb BbIBOA, O TOM, YTO UM BbinK
M3BECTHbI HEKOTOPbIE NpocTenLne
cBeaeHus U3 TpuroHomeTpun. Kak u
noban HayvyHaa gUCUMNAnHA,
TPUTOHOMETPUA BO3HMKNA U3
noTpebHOoCTeM NPaKTUYECKOM
DEeATeNbHOCTU Ye/I0BEKA
CerogHAa Mbl C BaMW NPUMEHUM
KpPacoTy TPUFOHOMETPUYECKMX
GYHKUMW K NN1aHMPOBAHUIO CAA0BO-
NapKOBOro y4yacTKa

AKTyanusauma cogepaHms,
Heobxoaumoro ans
BbINOAHEHWNA 1aboPATOPHbIX
M NPAKTUYECKNX paboT

Y10 TaKOe TpUroHomeTpmA?

Kakune TPUrOHOMEeTpUYecKkue
$YHKLUNM Bbl 3HaeTe?

lepeyncnmte OCHOBHble CBOWCTBA
TPUTOHOMETPUYECKNX DYHKLNM

OTBevaloT Ha BOMNPOCHI

OK 01.
OK 06

®PpoHTanbH
bl onpoc
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2. OCHOBHOWM 3Tan 3aHATUA

OcmbicneHue cogepaHua
3a4aHUIM NPaKTUYECKUX U
nabopatopHbIx pabor,
nocnegoBaTeIbHOCTU
BbINOMIHEHNA AENCTBUA NpU
BbINO/IHEHUW 334aHUA UAN
BOCnpousBeaeHue
dopMMpyeMbIX 3HAHUM U KX
NPUMEHEHME B CTaHAAPTHbIX
ycnosusix (Mo aHanormu,
AeNCcTBUA B CTAHAAPTHbIX
CUTYaUMAX, TPEHUPOBOYHbIE
yrnpaxkKHeHus)

MNpeanaraeT npoBecTn
NPaKTUYECKYI0 paboTy, COCTOALLYHO
N3 ABYX 3TANOB: CpeAamm
3NEeKTPOHHOM Tabanubl NOCTPOUTL
rpadpukm dyHKUMN y=sinx;
y=CO0sX; ;y=sin2x; y=2sinx; y=c0s0,5x;
y=0,5cosx Ha npomexyTKe oT -180
no 360°warom 15°

na satoro:

o B Aaueikun B3, B4 BBeCTH
3HA4YeHUA YINOB B U ganee
aBTO3aNO/HEHUEM NOAYYUTb
AManasoH aprymeHTa.

J B ayeikun C3-K3 (nepBas
CTPOYKa) BBECTU POPMY bl HYKHbIX
GYHKUNI U BbIMUCAUTD X 3HAYEHUA
aBTO3aMNO/HEHUNEM.

. Bblgenasa napbl ctonbuos
NOCTPOMUTb rpadPUKN Napamu: y=sinx
N y=sin2x; y=sinX 1 y=2sinx; y=Cosx; u
y=c0s0,5x; y=cosx n y=0,5cosx.

. MpoaHanM3npoBaTb rPapuKm 1
cAenaTb BbIBOAbI

[encTByOT NO MHCTPYKLUUM

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

MpaKTnyeck
as paboTta
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MepeHoc npruobpeTeHHbIX
3HAHWUI N UX NePBUYHOE
NPUMEHEHME B HOBbIX U/

Y Bac nepen rnasamum passinyHble
rpadukm TPUFOHOMETPUYECKMX
OYHKUUNN. Bawa 3afava

N3MEHEHHbIX YCI0BUAX C CNpPOEeKTMpOoBaTb  NJOWaAKy, rae
uenbio GopMMPOBaHUSA JIMHUM  [IOPOXEK W  ouyepTaHus
YMEHUI (TBOpYECKMeE, becesoK, Kaymb 3agatoTca 3TMMMU
npobaemHble 3a4a4u, bYHKUMAMMK

cUTYaumm)

CamocronTenbHoe KoHTponupyet AeATeNbHOCTb

BbINO/IHEHWE 3a4aHWM
NPAKTUYECKUX UK
nabopaTtopHbIX paboT B
COOTBETCTBUM C
NHCTPYKUMEN,
MEeToANYECKMMM
YKa3aHUsaMH,
TEXHO/IOTMYECKMMMN KapTamm

0Oy4aloLNXCA, KOHCY/NbTUPYET NpwU
HeobxoaMMocTH

OdopmnsatoT moaenun Knymb Ha
nncTax A3, BbINOJ/IHAIOT
HeobxoaMMble BblYUCNEHUA

MpaKTnyeck
an pabota
NP6 03 HabnoaeHun
OK 04. e
OK 06
nK3.1
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O606LweHne n MNpepnaraetr npeactaBuTb npoaykT | Obyyatowmecs OK 04. 3awmTa
cucTemaTtusauma npakTU4yeckom paboTbl OEMOHCTPUPYIOT mogenn | MK 3.1 paboT
pe3ybTaToB BbINO/IHEHUA nAoWwaaoK

nabopatopHbIx pabor,

NPAKTUYECKNX PaboT,

yNpaxHEeHW, 3a4aHNM

3. 3aK04UTENbHbIN 3Tan 3aHATUA

NopseneHwe NToros Kakoi atan paboTbl nokas3anca Bam OK 01, OK
paboTbl; PUKcaumn Hanbonee uHTepecHbiM? Haumbonee 02, OK 03,
[OCTUMKEHUA Lenein (OUeHKa | CNoXKHbIM? OK 04, OK
NeATeNIbHOCTH 05, OK 06.

obyuatowmxca);
onpeaeneHne nepcnekTmebl
AanbHenwwen paboTbl

4. 3apaHuA gna
CaMOCTOATENBHOIO
BbINO/IHEHMA

MpoBectn wuccnegoBaHue QyHKUUN
y=sinx; y=CcosX; y=sin2x; y=2sinx;
y=c0s0,5x; y=0,5cosx
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MpunoxeHue 7 - TexHonornyeckaa Kapta Tema 6.7 Ucnonb3oBaHue norapudmuyeckoit cnupanu npu BbiNoJHEHUU AU3alHa

MHTEepbepa
Tema 3aHATUA Ncnonb3oBaHme norapndmmnyeckom cnmpanmn npu BbINOJIHEHUN AM3aHA MHTEPbepPa
CopeprkaHue TeMbl MpumeHeHne norapmnédma. Jlorapudmmyeckasa cnmpasnb B apxmTekType. Ee matematnyeckme
CBOWCTBA. Micnonb3oBaHWe AN An3aiiHa
3. Tun 3aHATUA lNpakTnyeckoe 3aHATHE
4. ®dopmbl OpraHM3aLmm ®poHTaNbHO - rpynnoBas
y4ebHOI AesTenbHOCTU
MnaHunpy Tunbl
emble OLLEHOYHbIX
obpasoBa | meponpuaTU
3Ttanbl 3aHATUA [eatenbHOCTb NpenoaasaTtensa [eatenbHOCTb CTYAEHTOB -
TeNbHble 7]
pesynbra
Tbl
1. OpraHn3aLMOHHbDIN 3Tan 3aHATUA
Co3paHwne pabouyei B npupoae u B XKn3HU
06CTaHOBKM, norapudmbl BCTpeYaOTCA B BUAE
aKTyanm3auma MOTUBOB norapudmunyeckom cnmpanm.
y4yebHol aestenbHocTU. | Jlorapudmmyeckan cnnpanb Unu
MpoBepKa BbINO/HEHMA M30roHaibHaA cnupanb —
3agaHuin BCP / BxoaHom 0cobbI BUA CNNPaAnun, 4acto
KOHTPO/b
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BCTPEYaIoLWMIMNCA B NPUPOLE U
apXuTeKType

AKTyanunsauua YpaBHeHWe norapmpmmyeckon Obyuarowmmeca gemMoHCTpupyeTca becena
coaepKaHuma, cnupann umeet snar = a®, roer npumep cnmpanm
HeobxoaMmoro ans — paccToAHME OT TOYKU, BOKPYT
peLleHnA 3a4a4 KOTOPOW 3aKpy4MBaeTca cnmpasb
(ee Ha3bIBalOT NositocOM), A0
NPOU3BOJIbHOM TOYKM Ha "
cnupanu, p —yros nosBopoTa R 2B I
OTHOCUTENIbHO NOAOCA, a — i
NOCTOAHHAA. ol
Cnupanb Ha3biBaeTcA
norapndmmnyecKkom, Tak Kak
norapudm paccrosHusa (log, 1)
BO3pacTaeT NPonopLUOHANbHO
yray nosoporta ¢
2. OCHOBHOWM 3Tan 3aHATUA
BocnpoussegeHue Obyuatowmmnca N noarotosumn Ob6yuatowmmca N pacckasbiBaeTtnpo | OK 1, OK becepa
3HaHWM AN1A UX npeseHTauuio N0 NCTopUn NCTOPUIO BO3HUKHOBEHMA 1 pa3sutua | 2, OK 3,
NPUMeHeHUA B BOnpoca. NOHATUA Norapndmmnyeckom cnmpanm OK 6.

CTaHAAPTHbIX YCNOBUAX
(no aHanorun, aeiictauns
B CTaHAAPTHbIX
CUTYaLmsXx,
TPEHMPOBOYHbIE

yrpaxKHeHusn)

Norapudmuyeckan cnmpanb 6bina
OTKpbITa Apxumeaom. ITo
npownsowno B lll Beke go H.3.,
KOrga OH 3KCNepMMeHTMpPOoBan C
Komnacom. OH TAHYA CTPenKy
KOMMaca C MOCTOAHHOM
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CKOPOCTbIO, BpaLLLad cam Komnac
Mo YaCoOBOW CTPEIKe.
MonyumsLuanca Kpueaa bbina
CNUpanbto, KOTopasa caABUrainChb
Ha Ty XK€ BE/INYNHY, Ha KOTOPYIO
NOBOPAYMBA/ICA KOMMAC, U MeXAay
BMTKaMM CNUpPAAN COXPAHANOCH
OZIHO W TO e paccTosHue.
Norapnommyeckaa cnupanb boina
Bnepsble onnucaHa [lekaptom um
NO3)Ke MHTEHCMBHO UCCNe0BaHa
BepHynnu, KoTopblii HasbiBan eé
— «YAUBUTENbHAA CNNPaNb».
Norapnomumyeckyto cnmpanb
Ha3bIBalOT PABHOYIONbHOM
cnupanbio. B ntoboit Touke
norapnemuyeckom cnmpanm yron
MeX Ay KacaTe/IbHOM K Hel U
paanyc-BEKTOPOM COXpaHAeT

NMNOCTOAHHOE 3Ha4YeHUe
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MNepeHoc
NpPMOBpPETEHHbIX 3HAHWUI
N X NepBUYHOE
NPMMEHEHME B HOBbIX
YCNOBUAX C LLe/IbtO
$GOpPMMPOBAHUA YMEHUM
(TBOpYECKue,
npobaemHble 3a4a4u,

cUTyaummn)

1 coodcTeo

Obyuatowminca M paccKkasbiBaeT Npo
norapdmmnyecKyto cnmpanb B
apXUTEKTYPE U XKMBONUCU

LLlyxoBckast 6alHsa. Mockea

CamocrtoaTtenbHoe
BbINO/HEHME 334aHNI

MpeanaraeTtca TBOpYECKoe

3afaHue.

BblnonHAOT 3agaHue

MpakTnyeck
as paboTta
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Pa3paboTaliTe gn3anH MHTEpbepa
C UCMOJIb30BAHNEM
norapnemunyeckom cnmpanu.
Pe3ynbTaT M306pa3unTe Ha
KomnbtoTepe B nporpamme Adobe

Photoshop.

A

O606LLeHMe U
cucTemaTmaums
pesynbTaToB
BbINO/IHEHUA

MpeacTaBbTe pe3yabTaThl Bawen
paboTbl

Obyuatowmecs AeMOHCTPUPYIOT Ha
3KpaHe pa3paboTaHHble BapUaHTbI
NHTepbepa
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NPAKTUYECKNX PaboT,
3a4aHui

3. 3aKknouUTeNIbHbIN 3Tan 3aHATUA

MoageaeHve UToros
paboTbl; dMKcauma
OOCTUXKEHUA Lienen
(oueHKa aesTenbHOCTH
obyuatowmxca);
onpeaeneHue
nepCcrneKkTUBbI
AanbHenLwen paboTbl

Mbl paccmoTpenu npumeHeHue
norapmnoma. NMosHakoMmMAUChb €
NCTOPUEN BO3SHUKHOBEHMNA
NOHATUA NorapuPmmyeckomn
CNUpanu U ee mMaTeMaTU4YeCKUMM
csomncTBammn. PaccmoTpenu
NPUMEHEHME B apXUTEKTYpE.
Pa3paboTanu ncnonbsoBaHue
norapmpmmnyeckomn cnmpanm B
AV3aiHe nHTepbepa

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

becepa

4. 3apaHua pna
CaMOCTOATENIbHOrO
BbINO/IHEHUA

Pa3paboTaiiTe gu3aiHepCcKue
3N1eMeHTbl O4eXKAbl C MOMOLLbHO
norapupmmnyeckomn cnmpanm
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MpunoxeHue 8 — TexHonornueckan Kapta Tema 4.6 Hanbonbluee u HaumeHbLuee 3HaYEeHUA PYHKLUMU

Tema 3aHATUA

Hanbonblwee n HaMmeHbLLee 3HAYEHUA CI)yHKLI,MM

CopepaHue TemMbl

bYHKUMI

UccnheposaHue d)yHKLI,MM Ha MOHOTOHHOCTb, HaxoxXaeHne Hambo blUMEe U HAMMEHbLUNE 3HAYEHMA

Tun 3aHATUA

MpaKTuyeckoe 3aHATME (NpaKTUYecKas pabora)

dopmbl opraHusaumm yuebHom

®poHTanbHO - rpynnosasn

AeATeNbHOCTH
MnaHupyemblie Tunbl
Jtanbl 3aHATUA DeAatenbHOCTb Npenoaasartens [eAaTenbHOCTb CTYAEHTOB obpasoBatesibHbie | OL,eHOYHbIX
pe3synbrartbl MeponpUATUIA
1. OpraHu3aLMOHHbDIN 3Tan 3aHATUA
Co3paHue paboyeint | CerogHa Mbl ¢ Bamu byaem | HactpamBatoTtca Ha paboTty OK 02 Becena
06CTaHOBKM, pewaTtb nNpodeccMoHanbHble
aKTyanusauma 3a4aum cpeacTsamm
MOTMBOB y4ebHOM MaTeMaTUYeCKoro aHaan3a
AeATeNIbHOCTH.
MNposepKa
BbINO/IHEHMA
3agaHui BCP /
BXO4HOW KOHTPO/1b
AKTyanusauma Y10 Ha3biBaeTcA NnpomnssogHon | OTBeYalT Ha BOMPOCHI OK 01 ®PpoHTaNbHbIN
coaeprKkaHus, bYHKUUM? OK 03 onpoc
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Heobxoaumoro ans
BbINO/IHEHUA
NabopaTopHbIX U
NPaKTUYECKNX pabot

ANroputm HaxoxkaeHua
HaMmeHbLUero n Hambonbliero
3HaveHmA GyHKLMN

OK 05

2. OcHOBHOM 3Tan 3aHATUA

OcmbicneHue
coaepKaHus
334aHNM
NPaKTUYECKUX U
NnabopaTopHbIX
pabor,
nocnenoBaTe/IbHOCTU
BbINO/IHEHUA
AENCTBUM NMpUn
BbINO/IHEHUM
334aHUN UK
BOCNpou3BeAeHme
dopmmpyembix
3HAHUN U UX
NPUMEHeHUe B
CTaHAAPTHbIX
ycnosusax (no
aHanormn, nencTeuA
B CTAaHAAPTHbIX
CUTyaUUsX,

Bonbluyto YacTb CBOMX YCUNUIA
YyenoBeK TPAaTUT Ha NOUCK
HaWNyYLWEero, UAM Kak 4acto
roBOpPAT, ONTMMaNbHOrO,
peLeHns NoCTaB/NeHHOMN
3agauun. Kak, pacnosaras
onpeaenéHHbIMKN pecypcamu,
nobutbca Hanbonee BbICOKOro
YKM3HEHHOro YPOBHS,
HauBbICLLEMN
NPOU3BOAUTENIbHOCTM TPYAQ,
HaUMEHbLLWNX NOTEPb,
MaKCMMa/IbHOM NpnbbINu,
MUHUMaNbHOM 3aTpaTbl
BPEMEHM - TaK CTaBATCA
BOMPOChHI, HaZ KOTOPbIMMU
NPUXOANTCA AYMATb KarKaomy
yneHy obuiectsa. He Bce Takue
3a4a4M NoAaatoTcA TOYHOMY

PaszbuBalorcA Ha rpynna Ans
nposeaeHus NPaKTU4YEeCKOomn
paboTbl

becepa
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TPEeHMPOBOYHbIE

MaTemMaT4eCKoOmMy OonmncaHuto,

yrnpaxxHeHus) He ANA BCEX U3 HUX HAaNAEHDI

KOPOTKME NYTU peLLeHmns.

OAHaKOo 4acTb TaKMX 3a4a4

noaaaeTca uccaeaoBaHuo ¢

MOMOLLbIO METOA0B

MaTeMaTMYeCKOro aHaaAn3a -

3TO 334a4M1, KOTOPblE MOXHO

CBECTU K HaXOXKAEHUIO

HanbonbLEero n HAMMeHbLUEro

3Ha4YeHuA PyHKLNM
MNepeHoc 1. 3 KyCcKa NpOBO/IOKMK PabotatoT B rpynnax no aaropmutmy | OK 01 MNpakTnyeckasn
npuobpeTeHHbIX ANNHOM 48 CM HYXKHO HaxoXKaeHua  Haumbonbwero wu | OK02 paboTa
3HAHUI U NX M3rOTOBUTb pamMKy-KapKac ana | HAMMEHbLUEro sHa4eHus ¢yHKumm | OK 03
NepBUHHOE MWHKU-NAHHO B BUAe OK 04
NPUMEHEHNE B NPAMOYrO/IbHUKA, MMetoLLLero NK13
HOBbIX UK

HanbonbLIyO NAoWaab.
N3MEHEHHbIX

Kakosa 3ta nnowaab?
YCNOBUAX C LLeNbio

2. N3 nnucTa KapToHa
$opMMpPOBaHUA

YMEHWI (TBOpYECKMe,
npobnemHole
3a4a4u, cUTyaummn)

pasmepom 32 cm * 20 cm
TpebyeTca N3rotoBuTb
OTKPbITYIO CBEPXY KOPOOKY
HanbonbLen BMECTUMOCTH,
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Bblpe3as Mo yrnam KBaapatbl U
3aTem 3arnbas

3. YyacTok, naowaabo
2400Mm?, Hago pa3buTtb Ha ABa
y4YacTKa NPsiIMOYro/ibHOM
dopmbl TaK, 4TobbI ANNHA
nsropogm 6oina HaMMeHbLLEN.
HaiTn pasamepbl y4acTKoB

CamocronaTesibHoe KoHTponupyeT p[eATesibHOCTb | BoinonHAOT Heobxoanmble MpaKTnyeckan
BbINO/IHEHME 06y4aIoLWMNXCA, KOHCYIbTUPYET, | BbIYUC/IEHNS, AencTBeyto no paboTa
3aaHNN NOMoOraeT no Heobxo4MMOCTU | AaNTOPUTMY

NPaKTUYECKNX paboT

O606LweHre n MNpepcTasutenu rpynn | 3aWwmLLatoT NPOeKT

cucTemaTtusauma 3anNMCbIBalOT  pelleHne  Ha

pe3ynbTaToB OOCKe.

BbINO/IHEHMA Mcnonb3ya AUCT KapTOHa M

NnabopaTopHbIX KYCOK NPOBO/IOKM Ha MPAKTUKE

PaboT, NPaKTUYECKNX
paboT, ynparkKHEHWH,
334aHU

NPOBEPUTDL noaydyeHHble B
pe3ynbraTte BbI4MCNEHNMN
AaHHble

3. 3aKNouUTeNIbHbIN 3Tan 3aHATUA

MoaseaeHve UToros
paboTbl; dUKcaLms
[OCTUXKEHUS Lienen
(oueHka

C Kakumu TPYAHOCTAMU Bbl
CTONKHY/INMCb nNpu peweHnn
NOCTaB/EHHDbIX 3ap,al4?

OTBeyatoT Ha Bonpoc

OK 03
OK 04
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AeaTesIbHOCTU
obyyatoLmxca);
onpeaeneHve
NepCcneKTUBbI
AanbHenLwen paboTbl

4. 3apaHuna gna
CaMOCTOATENIbHOrO
BbINOJIHEHUA

N3 npamoyrosibHOro nucra
KapToHa co ctopoHamm 80cm u
50cm HY»XHO caenatb KOPobKy
NPAMOYro/ibHOM dopmbil,
Bblpe3aB MO Kpasm KBagpaTbl U
3arHyB obpa3oBaBlUMECA Kpas.
Kakon BbICOTbl A0NXHA ObITb
KOpobKa, 4Tobbl ee 06bem bbin
HanbonbWnm?

OK 01
OK 02
OK 03
OK 04
MK 1.3
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