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IHosicuuTeaLHAA 3aNIUCKA

W3ydyeHne MaTeMaTUKH HAIIPABJIEHO HE TOJIBKO HA YCBOEHHE 00yYarOIUMUCS
ONpeNEeNEHHON CYMMBI 3HaHUI, HO U HA Pa3BUTHE JINYHOCTH, €r0 MMO3HABATEIIbHBIX
U CO3UIATENbHBIX criocoOHOCTe. Ha 6a30BOM ypoBHE MpencTaBieHbl BapuaHT 1 u
BapHaHT 2, rjae oOydaromuecs MOJydyaroT MPEACTABICHUE O POJIM MAaTEMATUKHU B
COBPEMEHHOM MHpE, O CHoco0ax NPUMEHEHHS MaTeMaTHKH B TEXHUYECKHX H
TYMaHUTapHBIX cepax ¢ aKLEHTOM Ha paCKphITUU POJIM MATEMATUKH KaK JIEMEHTA
YeJI0OBEYECKOM  KyJnbTypbl.  Pa3BuBaroTcsi  OOpas3Hble  NPENCTaBICHUA O
MaTEMaTUYECKUX SBICHUSAX W 3aKOHOMEpPHOCTIX. lLlenbto OOydeHHs ClayKUT
pa3BuUTHE aOCTPAKTHOTO, JIOTMYECKOTO U aJIrOPUTMUYECKOTO MBIIIICHUS, T. €. TEX
KOMIIETEHLIIUA JIMYHOCTH, KOTOpPbIE HEOOXOAUMBI YEIOBEKY /I CBOOOJHOTO
(YyHKLIMOHUPOBAHUS B OOILECTBEHHOW cpelie M AAET BO3MOXKHOCTH MPUOOPECTH
CpEICTBA ISl U3y4YEHHS 3aKOHOMEPHOCTE.

JlaHHBII JOKYMEHT WILTIOCTPUPYET Meroauky IIpEIoIaBaHNs
o0mieoOpa3oBarenbHON y4eOHOM TUCHUIUIMHEI MaTemaTtuka MmporpaMM CpeIHEro
npo(ecCHOHaNBHOTO 00pa30BaHus, pean3yeMbIX Ha 0a3e OCHOBHOIO OOIIEro
oOpazoBaHus. B Hem couepxaTcsa yKa3zaHUs 10 OpTaHU3AMU OOy4YeHUSs
MaTeMaTHUKe.

CoBmecTHOE UCIOJIb30BaHUE CUCTEMHO-/IESITEIBHOCTHOTO u
KOMIIETEHTHOCTHOT'O  MOJXO/J0B CIIOCOOCTBYET MPAKTUKO-OPUEHTUPOBAHHOMY
XapakTepy MOArOTOBKM OOYYarOUIMXCs, YCWJICHHIO POJM HX CaMOCTOSTEIbHON
paboThl MO pa3pelieHUI0 3aJad W CUTyalud, HWMUTHPYIOIIUX COLHUAIBHO-
npodeccuoHanbHble NMPOOJIEMBbI, TO €CTh BaXKHOE MECTO OTBOJIUTCS AaKTUBHON U
Pa3HOCTOPOHHEW, B MAKCHUMAJbHOW CTENEHU CaMOCTOSITEIIbHOM IMO3HABATEIBHOU
nesTeNIbHOCTH oOyyvatomierocs. [loaToMy nokKHa mHpeBaupoBaTh TBOpPUYECKas,
IIPOIYKTHUBHAS 1€ATEIBHOCTD.

JUJ1s1 BBITOTHEHUS 3aJ]Ja4¥ MOTHUBALIMK 00Yy4aroIKXcsi HE0OX0IUMO BKIIIOYATh
MaTepuai npopeccHOHaIbHON HaMpaBIE€HHOCTH, YUUTbIBas KPUTEPUU €ro ordopa
(3HaYUMOCTb, IOCTYITHOCTh, ONTUMATILHOCTB ).

Nurencudukanusa o0meo0pa3oBaTeabHOM MOATOTOBKM 00€CIEYUBAETCS
UCIIOJIb30BaHUEM MEXJIMCUUIUIMHAPHBIX CBsi3el (Hampumep, mpodecCuoHaIbHO-
OpPUEHTHUPOBAHHbBIC 3a/1a4M U OMHAPHBIE YPOKH).

Lenp pa3paboTk METOAMYECKUX PEKOMEHIAIMKA —  OmpelesieHue
KOMILJIEKCHOTO MOJXO0Ja K OpraHu3alud OOydeHHUs MaTEeMaTUKE C Yy4YeToM
po(ecCUOHaNBbHON HANpPaBICHHOCTU MPOrpaMM CpeaHero MpodeccuOHaIbLHOrO
oOpa3oBaHUs.

3nech onKrcaHbl PEKOMEHIAlUK 10 pa3pabOTKe AUIAKTUYECKUX MaTEepUasIoB
U TI0 OpraHHU3alK BHEAYAUTOPHON pabOTHI.



PeKOMeHIlaHI/II/I mo paspaﬁoTKe AUITAKTHYIECCKUX MaTepuajioB
Conepmaﬂne, OCHOBHAas 9aCTb

Peanusysa pemienue 3amauu  MoBbIIEHUS 3(G(EKTUBHOCTH U KauecTBa
y4eOHOTO Tpoliecca Mo MaTeMaTHKe, He0OOXOIMMO aKTHBU3UPOBATH JACSITEIBHOCTD
oOyuaroruxcs. CremyeT yBeTWYMBATh aKTHUBHBIE (OpPMBI pabOTHI, BOBJIEKAs
oOydJaronmxcss B MaTeMaTHYECKyl0 JesATeIbHOCTb, OOecreyuBas TEeM CaMbIM
MOHMMAaHUE MAaTEMAaTHYECKOI0 MaTepualia, pa3BUTUE HUHTEIJIEKTa, MPUOOpPETEHUE
MPaKTUYECKUX HABBIKOB, YMEHHUH MPOBOJUTH PACCYXKACHHUS U JI0KA3aTEIbCTBA.
AKTyallbHO HCIIOJIb30BaTh KEHC-METOJ, METOJ| MPOEKTOB, MPOOJIEMHBIN, METO.
pPa3BUTHS KPUTHYCCKOTO MBINIICHUS Yepe3 YTCHHE M IUCHhMO, 3BPUCTHUYCCKHM,
UCCJIEI0BATENLCKUI METO/T, METOJT MOAYJILHOTO OOyUEHHSI.

[Ipex e Bcero oOpaTuM BHUMaHUE Ha TO, YTO OTMIOPHBIE KOHCIIEKTHI COJIEPIKAT
pa3Hble (DOPMBI AMIAKTHICCKUX MATEPHAIOB, MPEACTABICHHBIX B BHUJIC TECTOBBIX
3aJlaHUM, K1I04e6blX 3a/1a4, MaTeMaTHUYEeCKUX JUKTAHTOB, CAMOCTOSITEIHLHBIX PadoOT.
B kaxaoM KOHCHEKTe yKa3aHO, KaKhe MPeIMETHbIE KOMITETCHIIUA (POPMUPYIOTCS
IpU  BBINOJTHEHUM TPEJCTABICHHBIX 3aJaHUM. 37ech OTMedYaeTcs, Kakue
npodeCCUOHANIbHBIE KOMIETEHIIMU HAayuHAIOT (OPMHUPOBATHCA B  MpoIecce
y4eOHOM  NIeITENBbHOCTH. ITO KacaeTcs M JAUJAKTUYECKUX MaTepualios,
pPacCoJIOKEHHBIX B TEXHOJOTMYECKUX Kaprax. Kpome TOro, oueHb BaKHBIM
OPUECHTUPOM JUIsl Pa3paOOTKH JUJAKTUYECKUX MaTepUaoB sABIseTCS (HOHI
orieHOYHBIX cpeAcTB (POC).

Takum  oOpa3oM, MOXHO CGHOPMYJIUPOBATH  Ueab  TPUMEHEHUS
TUIAKTHYECKUX MaTepuajoB B TMPOIECCE MOATOTOBKH KBaTU(UIIMPOBAHHBIX
pabouyux U CIENHAIMCTOB CPETHEro 3BeHa — 00ECIEUCHUE YCIEIIHOTO YCBOCHUS
oOydaronMucsi  0011e00pa3oBaTeibHBIX M NPO(ECCHOHANBHBIX  3HAHUH,
ahdexTrBHOE HOPMUPOBAHUE MPAKTUICCKUX YMECHHUN M HABBIKOB.

[IpodeccuonanbHasi HampaBICHHOCTh pealu3yercs B Tpex (opmax:
MIPaKTUKO-OPUCHTUPOBAHHBIC 3a7a4M, WHIWBUIyabHBIC TPOCKTHl W OWHApHBIE
ypoku. B Oomnbmielt cTemeHW pacnpoCTpaHEHbl TaKHe THUIIbBI  3aHSATHH:
KOMOMHUPOBAHHOE, TEOPETUYECKOE U MpaKTUYecKas pabora.

3aHATUS B ayJIUTOPUH JOJDKHBI OBITH Pa3HOOOpPA3HBI MO CBOEMY THUIYy H
conepkanuto. Hampumep, mpu T€OpPETHUECKUX M3TOKEHUSIX HEOOXOIUM DJIEMEHT
aKkTyanuzanus 3HaHuil. OOBbICHEHHE HOBOTO MOXET OBbITh MOJHBIM CO CTOPOHBI
npernojiaBaresis W MOXET  BKIIOYATh  AKTUBU3HPYIONIUE  JICSITEIBHOCTH
oOyyJarommxcsi TPUEMBI, TaKue KaK CaMOCTOSITEJIbHBIM TOUCK JI0Ka3aTelbCTBa
NOJIydeHHBIX (pakToB. Tak B TexHojormdeckoi kapre 6.10 (cMm. mpuitoskenue 1)
MpeaiaraeTcsl CaMOCTOSITENIbHBIN MTOUCK BBIBOJIA (POPMYJIIBI TIIOMIAIN TTOBEPXHOCTH
KoHyca. He ciemyeT urHopupoBaTh B TEOPETUUECKOM 3aHSATUM ATaIl TEPBUYHOTO




3aKpemIeHus] TOJYYEeHHbIX 3HAHMM, UYTO TaKXKe TMPEUIOKEHO B YKa3aHHOM
TEXHOJIOTUYECKOM KapTe.

B paznene «BeposiTHOCTh M CTaTUCTHKa» Ha 3aHATHUSX KOMOWHHUPOBAHHOTO
TUIIa MOXHO HCIOJb30BATh MEXKJIWCUUIUIMHAPHBIA MaTrepuail MO0 TEMe
«BepoarHocTh B npodecCHOHANBbHBIX 3ajadaX (BCXOXKECTb CEMsSH I[BETOB,
BBINIZICHUE OCaJKOB)». OO0ydarommmMcs aBaiock 3aganue 3a 10 gHeit 1o 3aHsATUA
nocaautb goma no 10 ceMsH (KaJeHOynbl WIH JOOEnuH, WM OapxaTuUEB),
pa3eTUBIIUCH HA TPU rpyMIbl. Ha 3aHATHM akTyalu3upyeTcs: MOHATUE BCXOXKECTU
CEMSIH U MPOBOUTCS MpaKTHIecKast paboTa o coopy u 00pabOTKE CTATUCTHUECKUX
naHHbIX. OOydaronyecss paslessiioTcsl Ha TPYINIbl U HAaXOISAT OTHOCHTEIIbHYIO
4acTOTy BCXOXKECTH CEMsH. 3apaHee IMOJy4YuB 3aJaHue, pPe3ysbTaT KOTOPOTO
IIPOKOHTPOJIMPOBAI MIPENOIaBATENb, OJIUH OOYYAIOUIUIICS pACCKA3bIBAET O TOM, YTO
NOKa3aTelM BCXOXKECTU OyayT HaNpsSMYyIO BIHMATh HAa HOPMY BbICEBA CEMSH.
[IpaBUIbHO paccuMTaB MPOLIEHT BCXOXKECTH, MOXHO M30€XKaTh JIMIIHUX TpaT U
COKOHOMHTbH CEMEHA LEHHBIX COPTOB M KyJbTyp. Takke OH NMPUBOAUT JaHHBIE
BCXOYKECTH KaJICH1yJIbl, 100ennu u 0apxartues. Eciu k Kouieky OTHOCUTCS Kakoe-
JM00 TEIUIMYHOE XO34MCTBO WM HMEIOTCS MOAOOHBIE IUIOMIAAN, TO MOXKHO
IPOBOANUTH JAHHYIO NPAaKTHUYECKYI0 pabdoTy B 3THUX MacTepckux. B mpouecce
y4eOHOW JNIeATEIbHOCTH OOydYaroluecs Y3HalT HOBOE, (OPMHUPYIOT YMEHUs
NPUMEHEHUS MOTYUYEHHBIX paHee 3HAHMM, padOTAIOT CaMOCTOATENIbHO B IPYyIIIaXx.
[pencraBieHHbIH MaTepual (U3 TEXHOJIOTHYECKOM KapThl 11.3 (cM. mpuioxenue 2)
BBI3BIBAET MHTEPEC Y 00YUAIOLIUXCS U CITY>KUT 3aa4€ UX MOTHUBAIUH.

B Teme «llpumeHenue mnokazaTenbHOW (QYHKIIMM B Pa3HBIX 00JacTsIX
3HaHWI.» Tle TPUMEHSIOTCS TMOKa3aTenbHble. Ha 3aHITHM  MpPaKTHKO-
OPUEHTHUPOBAHHOTO TUIIA PACCMATPUBAETCS MPUMEHEHHE NTOKA3aTeIbHON (PYHKIIUU.
[IprueM HeoOX0aMMO OOpaTUTh BHUMAaHHE Ha COONIOACHUE Kpumepues omoopa
PaKTUKO-OPUEHTUPOBAHHBIX 3azady, a UMEHHO, ONMUMATLHOCb
(npodeccroHaNbHO 3HAYMMOE COJIEP)KAHUE JIOJDKHO OBbITh 3aJE€HCTBOBAHO B
MUHUMAaJIbHO BO3MOKHOM 00bEME, OHO HE JOJDKHO «IIEPEKPBIBATHY, «3aTMEBAThHY
MaTeMaTUYeCcKyl0 LEHHOCTh Marepuana). Hanpumep, mnpennaras 3aaady:
«YUUCIEeHHOCTDh MOMYJISIIMUA COCTABISET 5 ThIC. 0c00€ei. 3a mocaeaHee BpEeMs B CHITY
pa3HbIX NPUYUH (OpPaKOHBEPCTBO, COKPAILICHUE apeasioB OOUTAHUSA) OHA €XKETOIHO
cokpamanack Ha 8%. Iloctpouth rpadux GyHKUMM U3MEHEHHUS YHUCIEHHOCTH
oco0eil 1 MpoaHaIM3UPOBaTh €ro». COCTaBbTE TAOIHIIBI JJIS TOCTPOSHUS TpaUKOB
(pacyeThbl BECTH C MOMOLIBIO KaJbKYJIATOPA, OKPYTIIATH 10 AECATHIX)

X 0 1 2 5 11 12
SH:I:IH

[TocTpoiiTe rpaduk GyHKIHH.



[Ipoananu3upyiTe: 4TO MPOUCXOAUT C Tpaduxom? Yepes CKOJIBKO JIET (eCiu
He OyAyT IPEINpPUHATHI MEPHI M0 CHACEHHUIO JaHHOTO BUAA U COXPAHSTCS TEMITbI
€ro COKpAIlleHUsI) YUCICHHOCTb JKUBOTHBIX JOCTUTHET Mpejiena — 2 Thic. 0co0el, 3a
KOTOPBIM HAaYHETCS BHIMUPAHHE 3TOTO BUA?

DTO 3aKOH OPTraHUYECKOTO PA3MHOXKEHUSA: MpU OJAroNnpUsTHBIX YCIOBHUSX
(oTcyTCTBHME BparoB, OOJBIIOE KOJIMYECTBO TMHUIIU) IKUBBIE OPTraHU3MBI
pPa3MHOXKAJIUCh ObI 10 3aKOHY MOKa3aTeIbHON (QyHKIIUH.

Hamnpumep: oHa KOMHATHas MyXa MOXET 3a JjeTo mpousBectn 8 . 1014
ocobeit moromcTBa. X Bec cocTraBmil Obl HECKOJIBKO MHJUIMOHOB TOHH (@ BeEC
NOTOMCTBO Mapbl MyX MpPEBBICMJ Obl BEC HAllled IUIAHEThI), OHH OBl 3aHSIH
OTPOMHOE MPOCTPAHCTBO, & €CJIU BBICTPOUTH UX B IIEMOYKY, TO €€ JJIMHHA OyJAeT
OoJibiiie, yeM paccrosinue oT 3emiu Ao CoJHIa. .

Ha npakTuyeckux 3aHATUSIX HWHTEPEC MPEACTAaBISET NPUMEHEHHE KeicC
TexHomoruii  (keic-cragu (case-stady), 3amayHblii METOA) — OCMBICJICHHE,
00Cy>KJIeHHEe, aHAJIN3 U TIOUCK PEIICHUS] KOHKPETHOW CUTYalluH, OMTMCaHNe KOTOPO
IIPEJICTABJICHO B KEWCE.

Keiic cocraBisieTcs o onpeaeaéHHbIM IpaBUilaM:
e OnuceiBaercs NpobiieMHas CUTyalus1, TpeOyIoLas pa3peLeHs;
e Dra cUTyalusi He UMEET OJTHO3HAYHOTO PEIICHUS;
e [lpuBogurcs Habop (akTOB, MHCTPYMEHTOB, MO3BOJIIOIIMX BHIPAOOTATH
peluieHue 3a1auy;

e Pemenune mpoOiembl, oOMUCaHHOW B  Kekce, TpeOyeT aKTUBHOTO
WCITOJIb30BAHUS TE€X WJIM WHBIX KOMIETCHITUH, B TOM YHUCJIC U IPUOOPETCHUS
HOBBIX 3HAaHWM UM YMEHUHU.

Keticbl MOTYT OBITH pa3HBIMU KaK MO KOMIUIEKTAIIUU (HAITpUMEP, MOUCKOBBIN
KEWC - MPOU3BOACTBEHHAS 3a/1aya (MCCIIeJOBAaHUE HA TEPPUTOPUHU TIPEATNPUITHS B
X0J1€ PKCKYPCHH)), TaK U IO CIIOCO0Y peasin3alini (TeKCTOBbIE, KOMMYHUKATHUBHBIE,
npaktuyeckue). MurtepecHo co3ganue «OOpaTHOro Keiicay - 3agayd  Ha
dbopmupoBaHue Keiica, TpeOyroIel mogoopa HEOOXOAMMBIX MaTEPUAIOB, UCXOMIS
U3 33/IaHHOTO TUIIA CUTYyAIlMHU U CTI0C00a perieHHUs.

OtpaboTanHass KEHC-TEXHOJOTHS MOXKET OBITh YCIEIIHO TNPUMCHCHA B
JTUCTAHIIMOHHOM W JUCTaHIIMOHHO-ayAUTOPHOM QopMare, B TOM YHCIE BO
BHEAYIUTOPHOM padoTe (B BHJIE 3aJaHUI 111 CAMOCTOSITEILHOTO BBITTOJTHEHHUS ).

PeKOMeHI[aIII/II/I 10 NMMoATrOoOTOBKE 3a;[aHm71 JJIA CaMOCTOATECJIBbHOI'O BBINIOJITHCHUSA
3a,llaHI/I$[ A CaMOCTOATCIIBHOI'O BBIITOJHCHHA HAITPABJICHBI HA JOCTHIKCHUC

ueﬂeﬁ ITIOATrOTOBKH CHCHH&HI/ICTOB-HpOQ)eCCHOHaHOB, AKTHUBHOC BKJIIOYCHHC
CTYACHTOB B CO3HATCJIBHOC OCBOCHUC COJACPIKAHHA 06pa3OBaHI/I$I, obOecrieyeHue




MOTHBAallMM, TBOPYECKOE OBJIAJICHUE OCHOBHBIMM  crioco0amMu  Oyayuiei
poecCHOHATEHOM NESITEIIEHOCTH.

3ajaHus Ui CaMOCTOSITEJIBHOTO BBINOJHEHUS MOTYT HOCHUTh pPa3HbIA
XapaKkTep.

HNHTEpakTUBHOE TECTOBOE 3aJlaHME MOXHO CO34aTh, HUCHOJIb3Yysl OHJIAWH-
wiatdopmel. Hampumep, Skysmart, SIKnacc. Pe3ynbTar BbITONHEHHS 3aTaHHS
npenojaBaTesb OyJeT BHAETh 10 MEpPEe €ro BBIMOJHEHUS OOyJarolmMMuci K
3aIaHHOMY CpOKY.

TpagumnuonHoe 3aaHue MOXET OBITH JOMOJHEHO OMOPHBIM TEKCTOM. JTO
MOET OBITh 00pa3el BBINOJHEHUS C ONMCAHUEM AJITOPUTMA PEIIEHUs, 3a7ada C
YKa3aHHEM IUIaHA PELUICHUS WJIM YACTUYHO 3aMMCAaHHBIE PEIICHHUE, KOTOPOE HYKHO
3aBEPUIMTh, A 3aTEM CAMOCTOSTENBHO PEMINTh AHAJIOTUYHYIO 3amady. OmopHBIN
TEKCT MOYKET COJEPKaTh CCbUIKY Ha MOJIE3HBII HCTOYHUK UH(DOPMALIHH.

PaccMoTpuM 0cOOEHHOCTH Ha IPUMEPE T'€OMETPHH.

Copnepxxanue pasznena «['eomerpus» crnocoOCTByeT (OPMUPOBAHUIO Y
oOyuaromuxcs MpeACTaBICHUI O FTeOMETPUUECKUX aOCTpaKUUsAX pealbHOro MUpa
pa3BuBaeT 00pa3HOE U MPOCTPAHCTBEHHOE MbIILIeHUE. Pa3ien npeacraBieH TpeMs
MOJYJISIMU: IIOBTOPEHHE, ITPSIMBIE U INIOCKOCTH B IPOCTPAHCTBE, BKIIOYAs BEKTOPBI
Y KOOPJMHATHI, © MHOI'OTPaHHUKHU.

3ajaHus MO0 TEOMETPUH, TPAJULIMOHHO, BBI3BIBAIOT CEPbE3HBIE TPYIHOCTH Y
oOyuaromuxcs. PemaeMocTs 3a1ad 1Mo 3TOMY paszfelly KpailHe HEeJ0CTaTOYHa.
Heobxoanmo 00patuTh JOCTATOYHOE BHUMAHUE HA TOBTOPEHNUE OCHOBHBIX (DaKTOB
IJIAHUMETPUM: BHAbl TPEYTrOJbHUKOB; 3aMeyaTelbHbIE JIMHUM W TOYKH B
TpEeyrojbHUKE (MenuaHa, CpeIHsis JHMHHS, BBICOTA, OMCCEKTpHCA, CEpPEeIUHHBIC
NEPHEHANKYJIAPl K CTOPOHE); BIMCAaHHAs M ONHCAHHAS  OKPY>KHOCTH;
TPUTOHOMETpUUYECKHE (PYHKLUUU OCTPOro YyIJia MPsIMOYTOJBHOIO TPEYroJbHHUKA;
teopema Iludaropa; TeopemMbl CHHYCOB U KOCUHYCOB; BUJIbI YETHIPEXYTOJIbHUKOB;
CBOMCTBAa M NpPHU3HAKH Napajierorpamma, HpsIMOYroJIbHHKa, POMa, KBajpara,
Tpanenuu; QopMyJibl IJIOMAAeH TUIOCKUX (PUTYpP; KOOPIWHATHBIA W BEKTOPHBIN
METO/Ibl PEIICHUS 3a4au.

Hesnanue ¢pyHmaMeHTaIbHBIX TEOMETPUUYECKUX MOHATHM, (POPMYJI, CBOWUCTB
OCHOBHBIX IUIAHUMETPUYECKHX (QUTYp TOJHOCTBIO JIMIIAET OO0yYaroumxcs
BO3MOXXHOCTH TPUMEHSATH CBOM 3HAaHUA 1O IUIAHUMETPUU TPU PEUICHUHU
COOTBETCTBYIOIIMX 33Ja4 KaK Ha IJIOCKOCTH, TaK U B IPOCTPAHCTBE.

[lenecooOpa3Ho HCMONB30BaTh JIOObIE NPUEMBI W CPEICTBA, KOTOPHIE
CIIOCOOCTBOBAJIM OBl BU3yaJIM3AIMH MpEIaraeMblX 00yJaromuMcs 3a1ad. ITo He
TOJIBKO ITOCTPOEHUE YEPTEKEHN MO YCIOBUIO 3a/1a4H, 3TO, IPEXKIE BCET0, Pa3INIHbIC
npeAMEeTHbIe MoJenu (MOJIE3HO JUIsl KaXJIOM pemaeMoil 3aladyd  UMETh
COOTBETCTBYIOILYI0 €M MOJEIb-MIOJCKA3Ky, 4YTOOBl HCIONb30BaTh €€ s
BU3yaJIM3allMM  YCJOBHUS, IIOMCKA W TIPOBEPKH pELIEHUs), KOMIBIOTEPHBIE
IPOrpaMMbl, TO3BOJIAIONIME BBIIOJHATh TeoMeTpuyeckue ueprexu. [lonesHo
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BBIICJIUTH 3TY pa0OTy BO BHEAYJAUTOPHBIA TEMATUUYECKUN MPAKTUKYM, HA KOTOPOM
oOyuJaroluecs: TPeHUPOBAIUCH Obl B M300paKEHUH W MOJCIUPOBaHUM (UTYP Ha
IJIOCKOCTU W B MPOCTPAHCTBE, MOJYYHB BO3MOXKHOCTh HAOJIOAAaTh 32 HUMU B
pa3HBIX paKypcax U BIOMpaTh HanOoJiee yI0OHbIN A MOUCKa pemieHus. Jlanayio
paboTy MOKHO TaK)Ke peain30BaTh B paMKaxX MPOEKTA.

Henocrarok rpaduyeckux, reOMETpUYECKUX MPEICTABICHUNA OTpaKaeTcs U
Ha pe3yJbTaTax BBIMOJIHEHUS 33laHUN U3 JPYTHX Pa3lesioB Kypca MaTEMaTHKH H
JIPYTUX 00pa30BaTENbHBIX JUCIUIUIMH, B TOM YHCIIE CBA3aHHBIX C (POPMUPOBAHUEM
npodeccuoHaNbHBIX KoMIeTeHIHH. O0yJaronuecs: JOHKHBI OBJIAETh HABbIKAMU
nepeopMyIHpoBaHUs YCIOBUS 3a7aun ¢ (OpMajIbHOTO SI3bIKa Ha TpaduvecKuil u
Hao000poT. [loaTOMY HCTIOIB30BaHKE COOTBETCTBYIOIIUX KOMITBIOTEPHBIX ITPOTPaMM
ABJIIETCS] HEOTHEMJIEMOM YaCThIO COBPEMEHHOI'O 00pa30BaTENIbHOIO MPOIIECCa, TEM
Oonee npu oOydyeHuu MaremaTuke. [IpuMepamMu Takux AMHAMUYECKUX HPOTrpaMm
moryT cirykuth Geo Gebra, Desmos, Kommac-3D.

AKTUBHBIE JIHCTBEHHBIE CpPEACTBA U METOABl OOYUYEHHUS TO3BOJSIOT
00y4arolMMCsl KCIIEPUMEHTHPOBATh U HOBATOPCKU MOJIXOJUTh K YCBOEHHBIM
3HAaHWSAM, YMEHHEM M TMOHUMaHuio. ['pynmoBbie Qopmbl pabOTHI MO3BOJISIOT
oOyyarolmxcs y4YuTbCA JApPYyr Yy Jpyra, UTO CHOCOOCTBYET pa3BUTHIO
KOMMYHHMKATHUBHBIX HaBBIKOB U CIIOCOOHOCTH K KOJUIEKTMBHOM JI€ATEIbHOCTH.
Texnudyeckue cpeiacTBa OOydeHHS MOTYT KaK TMOMOTaTh OOyYaromMMCS, TaKk U
OpOCUTH BBI30B, a TaKXKE PACHIMPUTH BO3MOKHOCTH OOyuY€HHUs 3a MpeaenaMu
y4eOHOH ayJIUTOPHH.

OpHako Hapsay € LOUPPOBBIMM M HUHTEPAKTUBHBIMU TEXHOJIOTHSIMU
HEOOXOJMMO TPUMEHATh TPAJAULMOHHBIE METOAbI OOY4YEeHMs depe3 MOoJpakaHue
(BBIMIOJIHEHUE THUIIOBBIX YNPAXKHEHUH 10 00pasily), PYKOBOJCTBa (OMOpHBIE
TEKCThI), WUTIOCTPAIIMK U JIEMOHCTPAIMK; METOJbl YIPaKHEHUN B BBHINOJIHEHUU
TPYZOBBIX MPUEMOB, OTIEPAIN U KOMIUIEKCHBIX PadOT; METOIbI CAMOCTOSTEIIHHOTO
HaOJII0JICHUS] M cCaMOCTOsITeNIbHOM paboThl. Hanpumep, Takoe 3aianue u3 pasjena
«BeposTHOCT, U cTaTUCTHKa»: «/[1s mpoBeneHHs aHAIUTUKU HaOIHOAANIOCh
pacnpeniesieHue BBICOTHI TIOJBIIAHOB OMNPENEIEHHOTO copTa. bbulM MOJIy4eHbI
CJIEIyIOIIUE TAHHbIE:

Bricora 34 35 36 37 38 39 40 41
TIOJIBITAHOB(CM)
KomuaecTBo 8 19 34 108 12 51 6 2
TIOJIBITAHOB
JTAaHHOM BBICOTHI

Haiinure Moy 1 MeamMaHy JAHHOTO PaCIpeneICHUs.
1) Mo=37; Me=37,

2) M0=37; Me=38;

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



TBopueckoe 3aJjaHue, CHOCOOCTBYOLIEE (opMUpOBaHNUIO
po(hecCHOHANBHBIX KOMIIETEHIIUH, MOKET OBITh BBITIOJIHEHO Pa3HBIMU CIIOCOOAMH.
Hanpumep, B TexHojormueckod kapre 3.3 oOydarommMmcs MPEIIOKEHO:
PazpaboraTte cBOW HEOOJNBIION WU3aMH-MPOEKT C TIOJHBIM  PAacuETOM,
UCIIOJIb30BaHUE TpaUUecKUX NPUIIOKEHUN OyAeT oleHeHO oTAenbHo. Halitu
uHpOpMaIlMI0O M IOKa3aTh HpuMeHeHue Gopmynsl [Iuka mnoacuera mouianu
burypsl.

Boeinonuss 3amaHue, oOywarouiyecsi MOTYT HCIOJIB30BaTh TIpaduueckue
IPOrpaMMBI AJ1s1 BRITOJTHEHHSI TOCTpoeHus. Pacuér momaan Gurypsl Tak:Ke MOKHO
BBIIIOJIHUTh B mporpamMme. KoMy-TO KOHKPETHO MOXHO MOPYYHTh HaWTH
uHpOpMaIMIo U MpUMEHNUTD hopmy:ny [luka qist pacdera rioniaay U NOArOTOBUTh
HeOobIIoe coolOuienue. [logcueT cTonMoCTH BOIUIOIIEHNUS IPOEKTa CIIOCOOCTBYET
(bopmupoBaHHIO GUHAHCOBOW IPAMOTHOCTH (CM. MIPHUIIOKEHUE 5).

B pasnene «OcHOBBI TpuroHoMerpuu. TpuroHoMmerpuueckue (QpyHKIUN» B
KAueCTBE 3a/1a4M MOXKET OBITh MPEIOKEHO UCCIEAOBAHUE CHKATUS U PACTSHKEHUS
rpauKoB TpUroHOMeTpuueckux ¢yHKIui. [locTpoenue paznuuHbIX (yHKUIUN
BBIIIOJIHAETCSI CPEACTBAMU 3JIEKTPOHHBIX Ta0aul. U yke Ha OCHOBE MOCTPOECHHBIX
rpauKoB, 00y4aronecs J0KHbI IOCTPOUTh HAPUCOBATH IUIAH CaJI0BO-IIAPKOBOTO
ydacTKa TakuM o0pa3oM, yTOOBbl JMHUM JOPOKEK, O4epTaHHs KIyMO, Oecenok
3aJ1aBAJIMCh MOJyYEHHBIMU rpadukamu. JlaHHBIM TPUMED B3SIT U3 TEXHOJIOTUYECKOU
KapThl 4.6, COCTaBIEHHON )11 KOMOMHUPOBAHHOTO TUIIA 3aHATHS (CM. IPUIIOKEHHE

6).

PaccmMoTpuM HEKOTOpbIe NPUMEHEHMsI alreOpandyeckoro Marepuaia Ha
0a30BOM ypoBHE, a UMEHHO B TeMe: «lcnonp3oBanue gorapudMuyeckoil cnupaiu
Opy  BBINOJHEHWM  Ju3ailHa  uHTepbepa». OOywaromuecs Ha  3aHATUU
KOMOMHHMPOBAHHOIO TUOA 3HAKOMATCS C HUCTOPUEH BO3HUKHOBEHHUS TIOHATHUS
jJorapu(MUYECKOH CHUpaId M €€ MaTEeMaTUYEeCKUMH CBOMCTBaMHU. 3apaHee
MIOJIY4YMB 3aJjaHue, pe3yJIbTaT KOTOPOTO MPOKOHTPOJIUPOBAI MPENOIaBaTENb, OAUH
oOyuJaroILuiicsl paccKa3bIBaeT MPO JIOTAPU(PMUUECKYIO CIUPATIb B apXUTEKType U
xuBonucu. OH nemoHcTpupyet OamHio IllyxoBa u aHamornyHbeie 0OBEKTHI. 3aTeM
oOydJaronmmmcsi Tpeajaraercsi TBopueckoe 3ananue: «Paspaboraiite au3aiiH
WHTEPhEPA C UCIIONIB30BaHKUEM JlorapudMuyeckoi crmpanu. Pesynbrar uzoopasure
Ha KOMITBIOTEPE, HCIOJIB3YS rpauuecKuil penaktopy (CM. MPUIOKEHHE 7).

B paznene «llpousBogHast GyHKIMM U €€ IPUMEHEHHUE» MPUBEIEM IIPUMED
MPaKTUKO-OPUEHTUPOBAHHBIX 3aja4, HAMpPaBJICHHbIX Ha OTPa0OTKY MOHITHUS
HauOObIIEro 3Ha4eHUs (DYHKIUH, BBIMIOIHSIEMBIX B paMKaX KOMOMHHUPOBAHHOTO
3aHATHUA:

1. 3 xycka npoBOJOKHU JUIMHOM 48 CM HY’KHO U3rOTOBUTH PAMKY-KapKac JJIs
MUHU-TIAHHO B BHJIE€ PSAMOYTOJIbHUKA, UMEIOIIET0 HanOobIIIyIo Tuiomiaab. Kakosa
dTa IUIOUIAb?




2. U3 nucra kaproHna pasmepoM 32 cM Ha 20 cMm TpeOyeTcss M3rOTOBUTH

OTKPBITYI0 CBEpXy KOpPOOKY HaumOOJIbIIeH BMECTHMOCTH, BBHIpe3as IO YIJIam
KBaJpaThl ¥ 3aTeM 3aruodas BBICTYIIBI JIJIs1 00pa30BaHUs OOKOBBIX CTOPOH KOPOOKH.
Haiimute 00beM KOPOOKH.
[Tocrne npoBeneHUss MaTEMaTUUECKUN UCCIIEI0BAaHUN M BBIYMCIICHUM 00Yy4YaroIMMCs
npejuiaraeTcs pelrTh JaHHbIE 3a/1a4i HEMOCPEJACTBEHHO MPAKTUUEeCKUM IyTeM. To
€CTh B3ATh KYCOK IPOBOJIOKH M TOMPOOOBATh CO3/1aTh PaMKy-KapKac IS MUHU-
MIaHHO; C TIOMOIIIBIO JIMCTa KapTOHA U3rOTOBUTH KOPOOKY. JlaHHBIN ITpUMep B3AT U3
TexHojornyeckout kaptel 4.6 cneruanbHocTh 54.02.01 Ju3zaiin (mo otpacisiM) (cMm.
NPUJIOKECHHE 7).

be3yciaoBHO m0100HBIE 3a/1aHKUS MOYKHO ITOJI00paTh B KK 10M Mpodeccuu.

Takum  00pa3oMm, HAmMOJHSAS OCHOBHOE COJEPKAHHWE  JHCIUATIAHBI
Marematuka matepuaioM MNpodecCUOHANIBHOW HAIMPaBICHHOCTH, MBI pellaeM
3a0a4u Momusayuu u uHmeHcugurayuu 00y4eHus.
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3akJIrouenue

['maBHBIMM XapaKTEpUCTUKAMU BBITYCKHHKA JII0O0ro 00pa3oBaTENIbHOTO
YUPEXKJIEHUSI SIBISIOTCA €r0 KOMIIETEHTHOCTh, KOHKYpPEHTOCIIOCOOHOCTh U €ro
CHIOCOOHOCTH BCTPAaMUBATHCS B CTPEMUTEIHHO MU3MEHSIOMUNCA Mup. B cBsi3u ¢ aTHM
o0emiarmeMycsi He0OXOAMMO CMEHUTh MO3UIMI0 U3 MAaCCUBHOTO MOTPEOUTENs
3HaHWW Ha AKTUBHOTO JOOBITYMKA WX, YMEIOIIEro CPOpMyIUpOBaTh Mpodiemy,
IPOAHAIN3UPOBATh IIyTH €€ PEIICHNUs, HAlTH ONTUMAJIbHBIN PE3yJIbTaT U AOKA3aTh
€ro MpaBWIBHOCTb. OJTO MpPEANOaracT OPHUEHTALUI0 Ha aKMUBHble Memoobl
OBJIAJICHUSA 3HAaHUSAMH, PA3BUTHE TBOPYECKUX CIOCOOHOCTEH O0O0yYarolmuxcs,
IEepexo]l OT MOTOYHOIO K WHIAMBUAYAIU3UPOBAHHOMY OOYYEHHMIO C YYETOM
MOTPEOHOCTEN U BO3MOKHOCTEH TUYHOCTH.

Pemenne moCTaBIEHHBIX 3a7a4 HEBO3MOXHO ©O€3 TIOBBIIICHHUS POJIHU
camocmosmenvrou padoThl 00ydYalOIIMXCsl B OCBOEHHMM Y4YEOHOTO MaTepuana,
YCUJIGHUSI ~ OTBETCTBEHHOCTHM  TpEMojaBaTeleil  3a  pa3BUTHE  HABBIKOB
CaMOCTOSITENIbHOM palOoThl, 3a CTUMYJIMPOBAHUE MPO(ECCHOHATBHOIO pocTa
00yJaromuxcs, BOCIUTAHUE TBOPUECKON aKTUBHOCTH U WHUIIMATHBBL. AKTYaJIbHO
UCIIOJIB30BaTh KEWC-METOJ, METOJ| MNPOEKTOB, MPOOJEMHBIM, METOJ pa3BUTHUSA
KPUTHUYECKOTO  MBILIUIEHUS 4Yepe3 UTEeHWE U  [UCbMO, JBPUCTUYECKUH,
UCCJIEI0BATENBCKUI METOI, METOJT MOAYJILHOTO OOYUEHHS.

OaHMM W3 HaOpaBleHUN B JOCTMKEHUM STOW 3aJaud MOKET SBISITHCS
IPOBEJCHUE OUHAPHBIX 3aHAmul, OOBEIUHSIOUIMX COAEpKAHHUE JIBYX YUYEOHBIX
JUCUUIUIMH WM Opo(decCHOHAIbHBIX MoAyjde, 3To (¢Gopma peanu3anuu
MEXIUCUUIUTMHAPHBIX CBS3EH.

bunapHoe 3aHsTHE, TPOBOAMMOE CPEICTBAMU CUCTEMHO-IESTEIHHOCTHOTO U
KOMIIETEHTHOCTHOT'O TMOJXOAOB, CIIOCOOCTBYET MPaKTUKO-OPUEHTUPOBAHHOMY
XapakTepy MOATrOTOBKM OOYy4YaroIUXCsl, SBJISETCS Ba)XXHOM YacThi0 MOJATOTOBKU
KOHKYPEHTOCTIOCOOHBIX  CIEUMAINCTOB Ha  pblHKE  Tpyda. llpakTtuxo-
OPUEHTHPOBAHHbIE  33JaHUS  CHOCOOCTBYIOT (OPMHUPOBAHHMIO HE  TOJBKO
po(heCcCHOHANBHBIX, HO U OOIIMX KOMIETCHIIMN B paMKax y4eOHOM JUCIIUILTUHBI U
po(ecCUOHANBEHOTO MOIYJIS.

OpHol U3 ueneit OMHAPHOTO 3aHATHUS ABJISETCS AEMOHCTPALIUS MIPUKIAIHOTO
XapakTepa MaTeMaTHK{A C MOCIEAYIOIMM TPUMEHEHUEM IS peIlleHus 3ajad,
CBSI3aHHBIX ¢ mpodeccueil. OrpoMHYI0 poJib UTPAIOT 33Ja4u MPO(hecCHOHATBHOTO
XapakTtepa, pelias KOTopble, HEOOX0IUMO PYKOBOICTBOBATHCS MPUHIIUITAMU:

1. He meperpyxarb OOyYarOIIMXCS TEXHUYCCKUMHU U TPOU3BOICTBECHHBIMHU

JAaHHBIMU, MPEBBIIIAIOIIUMU UX CUJIBI M BO3MOYKHOCTH.

2. 3ajmaya JOJDKHA  OTJIMYATBCS  KPATKOCTBIO  MPHUKIAJAHONM dYacThd W

JOCTYMHOCTBIO MOHUMAaHUS 00y4arOIInXCsl.

3. 3amaya JOKHA COOTBETCTBOBATH PEANbHBIM TPEOOBAHHUSIM COBPEMEHHOTO

MIPOM3BOJICTBA U OTPAXKATh €TO.
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Peanuzanus wuHTErpauuum MeXAy MpeAMEeTaMd BO3MOXKHA JIMIIb TPH
OJIaromojIydyHoM 3J0pOBOM KJIWMare B KOJUICKTMBE TIperojaBaTeiiedl, ux
MJI0JJOTBOPHOM COTPYJHHYECTBE HA OCHOBE B3AMMOIIOHUMAHUS U YBAKEHUSI.

[IpuMeHeHre  NTUIAKTHYECKOTO  Marepuajga Ha  3aHATHAX  MOXHO
XapaKTepU30BaTh KaKk aKTUBHYIO (opMy pabOThI, €CIIM OHA MO3BOJISIET YIIPABJISAThH
MPOLIECCOM YUYEHHUS, CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIIbBHOCTH MBIIIICHUS,
CTUMYJIUPYET YIEOHYIO IeATeTbHOCTD.

OcHOBHBIE 3TaIlbl CO3IaHUS U MPUMEHEHUS TUIAKTUYECKUX MaTepUasoB:

1. Onpenenenue yeneti 0OyyeHus: TPENOJABATENb JIODKEH OTBETHUTH Ha
BOIIPOC: JUISL YETO, JUIsl KAKUX LIEJEH OH CO3/Ia€T TOT WJIM UHOM JUIAKTUYECKUN
marepuan. [loBogoM s  aKkTyalu3alMK MOTYT TOCIYXHUTh MpOOJIEeMbI
oOy4Jaromnuxcs IpH YCBOCHUH TOTO WJIM MHOTO MaTepHaia, OIepekKeHNE B pa3BUTHH,
BBICTPAMBAHUE MEKIPEIMETHBIX CBSI3EH U T.1I.

2. O100p codepoicanuss yaeOHOTO MaTepHraia — OJUH U3 KIIFOUEBBIX MOMEHTOB
CO3MaHMs TUIAKTUYECKHX MaTepuaioB. [IpemomaBaTenb, HAXOMSICh B KOHTEKCTE
o0pa3oBaTeNbHOM TPOrpaMMbl, JOJDKEH BBIOpaTh TaKOW acleKT Yy4ueOHOro
Martepuala, KOTOpblid Obl MO3BOIMI OoJiee 3P(HEKTUBHO JOHECTH COAEpKaHUE JI0
KaKJI0T0 00y4Jaromierocs, 00ecrneunB ObICTPOE BOCIPUITHE 32 CYET MAaKCUMAJIbHOMN
HATJISTHOCTH U JIOXOTYUBOCTH.

3. Pa3paboTka cpeiacTB KOHTPOJISI 3HAHUW M CIOCOOOB WX MPUMEHEHUS.
CpencTBa KOHTpOJISI 3HAaHUM MPU TNPUMEHEHUHM JIUIAKTUYECKUX MAaTepUasioB
HaXOJIATCS B MIPSMOM 3aBUCUMOCTH OT 00pa30BaTEIbHBIX IIEJICH, TOCTABICHHBIX ITPH
ux pazpaboTke. O4YeHb BaXXHBIM OPUEHTUPOM ISl pa3pabOTKU TUAAKTHYECKHUX
MatepuaioB sBiseTcs Gona orneHouHbIX cpencts (POC).

Ecnu roBopuTh B 11€7I0M, TO MCMOJB30BAHKUE TUAAKTUYECKUX MATECPHAIIOB B
y4eOHOM  TIporiecce, CIIOCOOCTBYET pENISHHWIO 3aJad, CTOSAIMMX  Iepen
TIperoIaBaTesieM: IIOMOIIL 00yJaronuMcs HanboIee TOJTHO OBJIaIeTh 3HAHUSIMHU U
UCIIOJIP30BaTh WX B pENICHWW TMPAKTUYSCKUX 3aJad, B TOM YHCIE 3aaad
npodeccHoHaNbHOM HAMPABICHHOCTH.
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PexoMeHnayemble neyaTHble U3AAHUS MO peaju3anuu o0meodpa3oBaTeIbHOM
TUCHMILTHHBI

1. OcHOBHBIE NTEYATHBIE H3JaHuA

1. Maremartuka: yueOuuk/ bammakos M.U.- 2-e uzn., crep. - M: KHOPVYC,
2019. (Cpennee npodeccroHaabsHOE 00pa30BaHUE)

2. Maremartuka: anrebpa M Hauajga MaTeMaTHYE€CKOTO aHaIHu3a, TeOMETpPHS.
Anrebpa u Hayajga mareMmatudeckoro aHaimsza. 10-11 kmacc. Amumon IIILA.,
Konsrun FO.M., TkaueBa M.B. u napyrue. - M: IIpocsemenue, 2022.

3. Marematuka: anrebpa W Havajla MaTeMaTUYECKOro aHajn3a, T€OMETPHS.
['eomeTpus. 10-11 knacc. Aranacsn JI.C., byry3os B.®., Kagomues C.b. u nqpyrue.
- M: IIpocsemenne, 2022.

4. Maremartrka: aireOpa W Hadajla MaTeMaTUYeCKOro aHaliu3a, T€OMETPHS.
10-11 xmaccel. Anrebpa ¥ Hayana mMareMaTudyeckoro aHaims3a. B 2 4. Yactp 1:
Yuyebuuk s ydammxcsi — 00pa3oBaTeNbHBIX — opraHu3auuii  (06a30BbIH
ypoBenb)/Mopakosuu A.I'., CemenoB I1.B.; YacTts 2. 3amauyHuK I ydaliuxcs
oOpazoBaTeIbHbIX opraHuzaiuii (6a3oBbsiii ypoBeHb)/ Mopakosuu A.l'. u npyrue;
noj penakiueit Mopakosuda A.I'. - M: Maemo3uHa, 2018.

6. Maremartuka: anrebpa W Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPHS.
AnreOpa u Havasia matematudeckoro ananmsa. 10 knacc. Hukombckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u agpyrue. - M: [Ipoceemenue, 2021.

7. MartemaTtuka: anreOpa M Hayajla MaTeMaTUYECKOrO0 aHallu3a, T€OMETPUS.
Anrebpa u Havasia matemaTudeckoro ananmmsa. 11 kmacc. Hukombckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u agpyrue. - M: [Ipoceemenue, 2021.

8. Maremartuka: anrebpa W Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPHS.
I'eometpus.10-11 xmacc. IloropenoB A.B. Maremaruka: anrebpa u Hadana
MaTEMAaTHYECKOro aHanusa, reomerpus. ['eomerpus.10-11 kmacc. [Toropenos A.B.
- M: IIpocsemenne, 2019.

9. Maremaruka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHAIM3a, T€OMETPHS.
['eomerpus. 10 knacc. Anexcanapo A.Jl., Bepuep A.JL., Pepkuxk B.M. - M:
[Ipocsemenue, 2021.

10. Maremartuka: anreOpa M Hayajla MaTeMaTUYECKOrO aHaliu3a, T€OMETPHS.
['eomerpus. 11 knacc. AnexcannpoB A.Jl., Bepnep A.JI., Peoxkux B.M. - M:
[Ipocsemenne, 2021.

11. Marematuka: anreOpa W HayaJa MaTeMaTHYECKOrO aHaju3a,
reomerpus. 10 knacc. Bepuep A.JL., Kapn A.Il. M3parensctBo "IIpocBemenue".
12, Marematuka: anredpa W HayaJa MaTeMaTHYECKOTO aHajIu3a,

reometpus 11 knacc. Bepuep A.JL., Kapn A.Il. U3patensctBo "[IpocBemnienue".
13. Marematuka: anrebpa W Hayajlla MaTeMaTHYECKOTO aHaju3a,
reoMeTpusi. Anrebpa v Hadajia MaTeMaTHIeCKOro aHamm3a (B 2 4acTsx) (B 2 4acTsix).
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10-11 xmacc. Yacts 1: Mopakosuu A.I'., Cemeno I1.B.; YacTs 2: Mopakosuu A.T'.
u apyrue; noa penakmueit Mopakosunya Al "MOL MHEMO3MHA".

14, Marematuka: aiaredOpa W HayaJa MaTEeMaTHYECKOIO aHaju3a,
reoMmeTpusi. Anredpa ¥ Hayana MareMaTHdeckoro anaimsa. 10 xmacc. MypaBun
['.K., Mypasuna O.B. U3narenscTtBo "[IpocBemienue".

15. Marematuka: anaredpa W Hayaja MaTeMaTHYECKOTO aHajIu3a,
reoMmeTpus. AnreOpa W Hayana maremaTuueckoro aHaimmsa. 11 kiacc. MypaBun
['.K., Mypasuna O.B. U3narensctBo "[IpocBenienue".

16. Marematuka: anaredOpa W HadaJa MaTEeMaTHYECKOTO aHajau3a,
reometpus. ['eomerpus. 10 knacc. CmupHoB B.A., CmupnoBa .M. "U3gaTenbcTBO
"IIpocsenienue".

17. Maremaruka: anreOpa MW Hayajla MaT€MaTHYECKOrOo aHaJIM3a,

reometpus. ['eomerpus. 11 kimacc. CmupnoB B.A., CmupnoBa 1.M. N3aaTenscTBO
"I[IpocBemienue".

18. Marematuka. 'eomerpus. 10 kmacc. Mepsnsak A.I'., HomupoBckuit
H.A., Ilomonckuii B.b., Axup M.C.; nox penakumenn Ilogonsckoro B.E.
N3parenscTBO "[IpocBemenue".

19. Marematuka. I'eomerpus. 11 xmacc. Mepsmak A.I'., HomupoBckuii
H.A., Tlomonckuit B.b., Axup M.C.; noa penakumeii Ilogonsckoro B.E.
"UznarensctBo "IIpocBemienue".

20. Marematuka: anrebpa W Hayajia MaTeMaTHYECKOTO aHajIu3a,
reoMmeTpusi. AnreOpa U Hadajga mMaremaTudeckoro anamusa. 10 kmacc. Bunenkun
H.4., UBame-Mycatos O.C., [lIBapuoypn C.1. "MOIL] MHEMO3MHA".

21. Maremaruka: anreOpa W Hayajga MAaTeMaTHYECKOTO aHAJIM3a, TEOMETPHS.

AnreOpa u Hauana MareMarudeckoro ananusa. 11 kmacc. Bunenkun H. ., MBamies-
Mycaros O.C., HIBapudypa C.1. "MOILl MHEMO3NHA

2. DJIeKTPOHHbIE U3TAHMS

1. Beepoccuiickue nateprer-omumnuanel. - URL: https://online-olympiad.ru /
(mata obpammenus: 12.07.2022). - TekcT: 2MeKTPOHHBIN.

2. Enunas xomekmus mudpoBbix o0pa3zoBaTenbHBIX pecypcos. - URL:
http://school-collection.edu.ru_(mara ooparenus: 08.07.2022). - Tekcr:
AIEKTPOHHBIM.

3. Nudopmarmonnas cuctema «EquHoe OKHO JocTyTa K
obpasoBarenbHbIM pecypcamy». - URL: http://window.edu.ru/ (mara oOpaimeHus:
02.07.2022). - TekcT: 3ACKTPOHHBIH.

4. Hayunas snexkrponnas o6ubdnuorexa (HOB). - URL:
http://www.elibrary.ru (nara oopamenuns: 12.07.2022). - TekcT: 37I€KTPOHHBIH.
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5. OTkpoIThIN KOJUTEMK. MaTtemaruka. - URL: https://mathematics.ru /
(mata obpamenust: 08.06.2022). - TekcT: 27IEKTPOHHBIH.

6. [ToBTOopuM mMatematuky. - URL: http://www.mathteachers.narod.ru /
(mata obpamenust: 12.07.2022). - TekcT: 37€KTPOHHBIH.
1. CnpaBOYHHMK 10 MaTeMaTHKE JIJIsl ITKOJILHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (maTa oopamienus: 12.07.2022).

TeKCT: 2IEeKTPOHHBIN.
8. Cpennsist MaTeMaTuyeckast UHTepHeT mkona. - URL:
http://www.bymath.net/_ (mara obpamenuns: 12.07.2022). - TekcT: 3JI€KTPOHHBIH.
9.®enepanbHbiil mopTan «Poccuiickoe oOpazoBaHuey. -
URL: http://www.edu.ru/ (mata obparienus: 02.07.2022). - Tekcr:
AIEKTPOHHBIN.
®denepanbHbIi IEHTP HHGOPMAIITMOHHO-00pa30BaTebHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mata oopamenus: 01.07.2022). - TekcT: 3IEKTPOHHBIN
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Ipuioxenust

IIpuioxkenue 1 — Texnonornyeckas kapra Tema 6.10 Konyc, ero cocrapasiromne. CedeHusi KOHyca

1. Tema 3ansTHA Konyc, ero cocrapisromue. CeueHust KOHyca
2. ConepxaHue TeMbl Konyc u ero snementsl. CeueHuss KoHyca (mapajieIbHOE OCHOBAHUIO M MPOXOJSIIEE Yepes
BEPIINHY ), KOHUYECKUEe cedeHus. Pa3BEpTka KoHyca.
3. Tun 3ansTHSA KomOuHupoBaHHOE 3aHITHE
4, DOpMBI OpraHU3aLIN @poHTAIbHASA, UHAUBUY AJIbHAS
y4eOHOM AESTENbHOCTH
IInanupyembie Tunsl
Jranbl 3aHATUS | J{eATeJILHOCTD NMpenoJaBaTeIs JleAITeJIbHOCTH 00y4Ya0OIIHNXCH o0pa3oBare/ibH OLICHOYHbIX

ble pe3yJIbTaTbl | MEpPONPHUATHIH

1. Oprann3auMOHHbIN YTAIl 3AHATHS

Cosnanue paboueit | 3apaBctByiite!  Ceroanss  Mbl | [I[puBeTCTBYIOT npenoiaBaTes OK 01, OK 02, | YcTHbIl o1ipoc

00CTaHOBKH, MPOAOJDKAEM IUIBITh MO OKEaHy | 3aHMMAarOT CBOU MECTa OK 04, OK 05,

aKTyaJIM3alys cpenu MPOCTPAHCTBEHHBIX

MOTHBOB y4eOHOI | reomeTrpuueckux  ¢uryp  u | OTBETHIL:

JeSTEIIbHOCTU U HO3HAKOMHMMCS CO cleayromuM | v OKpPYKHOCTD — 3TO

YCTaHOBOK Ha 00BEKTOM — KOHYCOM. reoMeTpudeckas purypa,

BOCIIPHSTHE, ITo Tpaguuuu MpUBEIEM COCTOSIIIAasl U3 MHOKECTBA TOYEK,

OCMBICJICHUE MIPUMEPHI KOHYCOB, KOTOPBIE PAaBHOYIAJIEHBI OT

coZiepKaHus BCTPEYAIOLINXCS B 3aJaHHOU TOYKH. Touka, OT

MOBCEITHEBHOU KU3HU

KOTOPOM OCTAJIbHBIE TOUKH
ABJISIFOTCS PABHOYAAJIEHHBIMU,
HAa3bIBACTCS EHTPOM
OKPYHOCTH.
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Kaxk BUAUM, HaM IIO-IIPCIKHCMY
l'IOHaI[O6I/ITC5I IIOHMMAaHHEC TOTIO,

v Yro Ha3BIBACTCS
OKPY)KHOCTBIO?

v Hasosute OCHOBHBIE
3JIEMEHTHI OKPYKHOCTH.

v Tlo KaKO bopmyite
HaXOUTCS TUIOMIAAb Kpyra?

v Tlo KaKO bopmyite
HAXOIUTCS JUTHHA
OKPY>KHOCTH?

v OTpe30K, COEAMHSIONIMIA LIEHTP U
TOYKY, JIS)KAIIYI0 Ha OKPY>KHOCTH,
HA3bIBACTCS PAAUYCOM.

OTpe30K, COCTUHSIONINM JIBE TIOOBIC
TOYKHU OKPY)KHOCTH, Ha3bIBACTCS

v Xoppa, IpoxoAsias yepe3 LEHTP

XOpAOH.
OKPY>KHOCTH,
JHAMETPOM.
v'S =nR?
v C=2nR
vi= TR o
180°
VS = mR? a°
360°

Ha3bIBACTCA
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v BcomuuTte (OpMyIly IIHHBI
IYTH OKPYKHOCTH

v Tlo KaKOM bopmyite
HAXOJHUTCS ILIOMIAh CEKTOpa
Kpyra?

2. OCHOBHOI 3TAI 3aHATHA

dopmupoBaHue
HOBBIX 3HAaHUU U
CIIO0CO00B
JESTEIIbHOCTH
(M3NOXKEHHE
HOBOTO
MaTepuaa)

KakoBa >xe Tema CEeroaHsIIHEro
3aHATUS?
Hama cerogusmHss 1enb Kak
MOXHO OOJIBIIIE y3HATh KOHYCE.
Hayuuts  u3oOpaxaTb  ero.
PaccMmotpers ceueHus KoHyca.
PemuTe 3amaun Ha HaXOXICHHE
AJIEMEHTOB KOHYCA.
Onpenenste KOHYC OyeM IByMs
crocobamu:

v’ Yepes KOHHUYECKYIO

TTOBEPXHOCTH:

Paccmotpum okpyxHOCTE O(F)
€Ca.
ITpoenem npsmyto OP * a.
CoequHuM  KaXIyl0  TOYKY
okpyxHocTH O () ¢ Toukoi P.
[ToBepxHOCTh,  0Opa3oBaHHAs
OTpE3KaMH,  COCIUHSIIOITUMU
KOKIyI0 TOYKY OKPYKHOCTH C
TOYKOM, JIEKAILEH Ha MPSIMOU
NEPHEHAUKYJIIPHON TIOCKOCTH

3anuceiBaloT TeMy. «KoHyc u ero
JIIEMEHTHD)

R — paauyc ocHOoBaHUS
H — BricoTa KOHYCa

L — oOpasyroriasi KOHyca
Pa3BepTka KOHyca

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

becena

18



ATOMN OKpPY>KHOCTH 17}
MPOXOASAIIEH YEPE3 LUEHTP ITOMN
OKPY>KHOCTH — 3TO IIOBEPXHOCTh
IIPSIMOTO KPYTrOBOr'0 KOHyCa
Kpyrosonn koHyc — Teno,
OTPAaHUYEHHOE KOHHYECKON
IIOBEPXHOCTBIO U KPYT'OM.
KoHnueckass 1NOBEPXHOCTh —
OOKOBasi IOBEPXHOCTh KOHYCA.
Kpyr — ocHOBanue koHyca.
Touka P — BepinHa KoHyca.

OG6pazytomue KOHUYECKOM
MOBEPXHOCTH — 00Opa3yrolme
KOHYyCa.

[Ipsamas, mnpoxopsmias yepes
LIEHTP OCHOBAHHUs U BEPLIMHY —
OCb KOHYCa.

Paguyc ocHoBaHusi kOHyca —
paguyc KOHyca.
[lepnenaukynsap, OIYLIEHHBIN
M3 BEpPLIMHBI Ha IIJIOCKOCTH
OCHOBAaHUs — BBICOTA KOHYcCA.

Y npsMOro KOHyca 0Cbh ¥ BbICOTa
COBIAJAIOT.

Y HaKJIOHHOTO KOHyCa OCb W

BbICOTA HE coBmamaroT. Ciaanabl
9-11

L 2mR

< 2nR

/

dopmynbl  1IOmMAAd  OOKOBOM
MIOBEPXHOCTH KOHYCa U IOJHOMU
MMOBEPXHOCTH KOHYCa

S601< nos — RL
Suom nos=TTRL + mR?
SHOJ‘[H HOB:ﬂ:R (L + R)

OCHOBHBIE CEUECHUSI KOHYCa

A

OCE6ROE CEYEHHE OCEBOE CeYeHUE

Kpyr
PaBHOOCIPEHHBIN TPEYTOJBHUK

Kouunueckue ceueHus
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Konyc wmoxer OBITH MOMy4YeH
BpalieHUEM  TPSIMOYTOJIBLHOTO
TPEYrOJIbHUKAa BOKPYT OJIHOTO
W3 KaTETOB, MPUYEM ATOT KaTeT
OyneTr  sBIATBCS  BBICOTOM
KOHyCa, BTOpOM  KaTeT —
paarmycoM KOHYyCa, a THIIOTEHY3a
obpazyrorei KOHYycCa.

Jus  u3o0paxeHuss  KOHyca:
cHaydaja (PUKCUpPYEeM OCHOBaHHE
B BUJIE AJUIMIICA, 3aTEM CTPOUM
0Chb IIPSIMOTO KOHYyca
(meprneHIuKysip K IUIOCKOCTH
OCHOBaHUs yepes LEHTP
OCHOBAaHMS, naiee -
obOpazyrorue (oOpatute
BHUMAaHHUE Ha UX TTOCTPOCHHUE)

PasBepTkoil KOHyca sABISIETCSA
CEKTOp, paguyc KOTOpOro —

OKpYyXHOCTb

Manep6ona

OObyyaromuecs CaMOCTOSITEJIbHO
OBITAIOTCS  JeJaTh  BBIBOA O
BO3MOKHBIX dburypax,

o0pa3ylomuxcsi TMpu  MepecedyeHun
KOHYCa IJIOCKOCTBIO.

v/ ecnmm  cexym@as  IUIOCKOCTB
nepecekaer Bce oOpa3yromue
KOHyCa B TOYKax OJHOW €ro
MIOJIOCTH, TTOJTy4aeM JJUIHTIC,

v ecaM  cekymias  IUIOCKOCTh
napajuiebHa OZTHOU u3
KacaTeJIbHbIX IJIOCKOCTEN
KOHYca, MoJy4yaeM mapadoaiy,

v/ ecimu  cekymas  IUIOCKOCTB
nepecekaer  00e  TOJIOCTH
KOHYca, oJy4yaeM rumnepoory.
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oOpazyromias KOHYCa, u
OKPY>KHOCTh OCHOBAHHUS.

Hcnonb3yst GpopMyibl 1101311
CeKTopa W  JUIMHBI  AYyTHU
OKPYXHOCTH, MOKHO BBIBECTH
dbopMyIBl ST HAXOXKICHHS
IJIOIIAIM TIOBEPXHOCTU KOHYCA.
Kenaromme MOTYT
MPOJIEMOHCTPUPOBATh  BBIBOJ
dbopmyI 1Iomanei OOKOBOW M
IOJITHOW TOBEPXHOCTEW KOHYCa
Ha CIIEeYIOIIEM 3aHATUH.

Kak Bl gymaere? Kakwue
burypsl  MOXHO  TIOJIyYHUTb,
nepeceKkas KOHyC MIOCKOCThIO?
K OCHOBHBIM CE€UEHMSIM KOHYyCa

OTHECEM KpyIr — CEYeHHE
IIJIOCKOCTEIO,
NIEPIICHAUKYJIIPHON ocH

IPSIMOTO KPYTOBOTO KOHYcCa, M
paBHOOCPEHHBI TPEYTOJBHHUK
— CEUCHHE, TPOXOJAIIee UYepes
IBEe O0Opasymllme ¢ XOpay
OCHOBAHHS.

Oco06o€ yauBIEHHUE BBI3BHIBAIOT
KOHHUYECKHE CCUCHMS:
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v ecli ceKkyIas IUIOCKOCTh

nepecexkaeT BCE
oOpasyrolue KOHyca B
TOYKaX OJTHOM ero
IIOJIOCTH, noJTy4yaem
SJIJIATIC,

v ecl cekyIas IIOCKOCTh
napajyielibHa OJHOW W3
KacCaTeJIbHbIX TIOCKOCTEMN
KOHYCa, noJyJaeM
napaboaiy,

v ecl cekyIas IUIOCKOCTh
nepecekaeT 00e IMOJOCTH
KOHYCa, noJay4aeM
runepoouy.

ITepBuunoe
3aKpeIieHue
W3yYEHHOTO
Marepuara,
KOHTPOJIb
YCBOCHUH,
o0CyXJIeHHe
JIOMYIIIEHHBIX
OIMOOK 1 MX
KOPPEKITHSL.

Pemum 3anaun
1. Paguyc kpyra, Jexaiuero B

OCHOBAaHHMHM KOHYyCa, paBeH 3
JIM, YTOJI MEXKIy oOpasyronieit
U OCHOBAaHHEM COCTaBIISICT
30°. Haiinure: a)
oOpa3yrolrylo  KoHyca;, 0)
BBICOTY KOHYCa; B) TUIONIA/b
O0KOBOM MTOBEPXHOCTH
KOHYCa; T') IUIONIaAb IMOJHOMN
MMOBEPXHOCTU  KOHycCa;  [I)
IJIOMIAh OCEBOTO CEUYCHUS
KOHYCa; €) IUIOIA/Ib CEUCHHS,

y OA =3 nm;
£DAO = 30°
a) AADO -
IIPSMOYTOJIbHBIN
; AD =2A0 = 6am
6) U3 AADO 1o Teopeme Iudaropa:
DO%=36 -9 =27
DO = 3V3 am;
B) Seox nos =
181 nm?;

nRL = mw-3-6=

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

NuauBunyansH
bIC, pelieHue
3a71a4
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MIPOXO/ISAIIETO Yepe3 CEPEAUHY

BBICOTBHI, HapajuIeIbHO
OCHOBAaHHMIO  KOHYCa;  XK)
ionianb CEUCHHMS,

MIPOXOJAIIET0  4epe3  JIBe
oOpa3yrolne KoHyca, Yroi
MEK]1y KOTOPBIMU COCTABJISIET
60°.

. IIpsAMOyroabpHbIN
TPEYTOJBHUK C KATETAMU 5 CM
nu 12 cMm BpamawmT BOKpPYT
MeHblIero karera. Haiaure
IJI0IIA/Ib MOBEPXHOCTH
ITOJYYE€HHOTO TeJA.

. JlaH npstMON KpyTrOBOW KOHYC
¢ BepumHod M.  OceBoe

CEUYCHUE KOHyca —
TPEyroJbHUK ¢ yriaom 120°
pu BepirHe M.
O6pa3yromas KOHyca

paBHa 6V/3. UYepes

TouKy M npoBesieHO cedeHue
KOHYCa, NEPHEHIUKYISPHOE
OJTHOM M3 00pa3yronuXx.

a) Jlokaxure, 4TO
MOJYYUBIIMICA B CEUCHUU
TPEYTOJbHUK —

TYIOYT OJIbHBIN

r) Siom ns=TRL+mR?> = 18w+
9 = 271 am?;

D
A C
(0]
)
AADC — oceBoe ceueHue
S = %AC-DO = %-6-3\/§=
93 am?;
e)
D N — cepeauna DO
DN _r 1
DO R 2
B R B 3
r= > —92 M
S=nr?= Tn ~ 71M
ADAB
paBHOOEIPEHHBIH,

2ADB = 60° 3Hauut
ADAB 1

PaBHOCTOPOHHU.

AD = 61m;

S = AD?\/3 _ 36V3 _
4 4

93 am?;
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0) Haitnute  paccTtosHue  OT
nearpa O ocHOBaHHS KOHYCa
IO TNIOCKOCTH CEYEHUS.

ABAC — npssMmoyroJsibHbIW; AB =

H=5cM; AC=R=12cm

Snom nos=TR(L + R)
N3 mpsMOYrojibHOro TpeyroJibHUKa
ABC: L=BC=+vVAB? + AC?= 13 cm
SHOHH OB = m-12- (13 + 12) =
3007 cm?.

1) TIposenem IPOU3BOJIHHYIO
obpazyromryto MK u auamerp
KL. B mjnockoctu MKL
noctpoum MN L MK. Yepes
Touky N B MJIOCKOCTH
OCHOBAaHHSI TOCTPOUM XOpIY
RS L1KL. Ceuenne RMS
nckomoe. JlefictButenbHo, RS
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2)

1 KL no moctpoenuto u RS L
MN  (tpeyrombauk MRS
paBHOOeapenubrii, MN  —
MearaHa (panuyc ON,
MepIEHANKYJISIPHBIN Xopae RS,
JNEIUT  XOpAy  TMOMoJiaM),
3gaunt, RS 1L KMN 1o
IIPU3HAKY.

[Momyanmm, RS L KMN,
KMcKMN, 3naunt, RS_1LKM.
Hrak, RSLKM, KMLMN,
3naunt, KM_LMRS

3amMeTuM, 4To
yroia KMO pagen 60°,
yroia MKO pagen 30°,
torga KO =9, MO =3V3,
KM
N = =12,
cos 30°

MN = KM1g30° =6,0N =3,

RN = v/ OR?2 — ON2 = 6v/2.

Takum obOpazom, B
paBHOOEIPEHHOM
tpeyrosubarke MRS BeicoTa

1
MN < RN = =RS,
CJICO0BaATCI1
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BHO, TPEYTOJILHUK
TyHOYTOJIbHBIM.

0) U3 IIEHTpa
ocHoBaHus O ommycTum
Ha MN nepnieanukymnsip OH.
3ametuM, uto OH IEXKUT B INIOCKOCTH
KMN. W3 1. acnegyer, dTO
npsMas RS nmeprieHauKyspHa
mrockocta KMN, CJICIOBATENIBLHO,
npsimas OH meprieHaukyIspHa
npsimoii RS. Takum o6pazom, OH —
HUCKOMOE pacCTosIHUE.

Nmeem:
/OMH = /KMN — Z/KMO = 30°,

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

3
~V3.
OTBeT: 6) 2

3. 3aKuII0UNTEeIBLHBIN 3TAIl 3AHATHSA

IMonsenenue e C kakod ¢urypoil Mol e [lo3HAKOMHUIIHCH C KOHYCOM, OK 01, OK 02, | camomnpoBepka
HITOTOB PabOTHI; Cero/IHs MO3HAKOMMITUCH? e KoHyC - BopoHka, MopoxkeHoe | OK 03, OK 04,

(ukcarms e B KaKuX npeaMeTax «POXOKY; OK 05, OK 06,

JOCTYKEHUS MTOBCETHEBHOI >KM3HH MBI C JIMCT CaMOOIICHKH: OK 07.

Lierielt (OLeHKa KOHYCOM BCTpEYaeMcs? 1) Dnmwurc; 1K 2.4, TIK 3.1.

ACATETIBHOCTH B 3akmrouenun — urpa «3HaKw — 2) OOpa3yromas KOHyca;

00yJaromyxcs); HE 3HaWO»: mepen BaMu «JIuct 3) Her;
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OIIpPENICIICHNE
MIEPCIIEKTUBBI
JTaJTbHEUIIICH

paboThI

YCBOEHHsI HOBBIX 3HaHW». [Ipm
MPaBUWIBHOM OTBETE Ha BOMPOC
CTaBUM  «*+», €CIU  OTBET
HEBEPHBIA — «-».

Kak na3siBaercs:

1) ®wurypa, moryueHHas B
CEYEHUU KOHYCa, €CIIN
CEeKYyIllasl IIOCKOCTh
MIEPECEKaET BCE
oOpazyrolue KoHyca B
TOYKaX OJHOU €r0 IMOJIOCTH?

2) OTpe30K, COeTUHSIOIHIA
BEPIINHY C OKPY>KHOCTHIO
OCHOBaHUsA?

3) Hmeet 1 KOHYC LIEHTP
CUMMETpUH?

4) durypa, noJaydeHHAs TIPU
nepeceueHun KoHyca
IJIOCKOCTBIO, NTapaJuIeIbHOU
OCHOBAaHUIO?

5) ®wurypa, sBisIoIIAsIC
OOKOBOI MTOBEPXHOCTHIO
KoHyca?

[TogBenem UTOTH JTUCTOB

camooueHku. KonnuectBo

HaOpaHHBIX 0aIOB

COOTBETCTBYET OLIEHKE

4) Kpyr;
5) Cekrop
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Kaxk BbI cumTaere, Bel qocturim
IIOCTAaBJIEHHONW II€JIM B Hayaje

ypoka?
Cnacu6o 3a xopolryto padboTy Ha
3aHATHH!
4. 3aganus 1719 1. Kakue HaMMEHBIIINE
CaMOCTOSITEJILHOT pa3Mephl, BBIPA)KCHHBIC
0 BbITIOJTHEHHSA IIEJIBIM YHCJIOM CAaHTHMETPOB,
JIOJDKEH UMETh
MPSMOYTOJIBHBIN JIACT

Oymard, 4TtoObl UM MOXXHO
ObI0  OOKJIEHUTh OOKOBYIO
MOBEPXHOCTh  IUJIMHIpPA C
paalycoM OCHOBAaHMS D CM U
BBICOTOW, PAaBHOM JHAMETPY
OCHOBaHMU?

Pannyc ocHoBaHus nunmHIpa
paBeH 26, a ero oOpasyrolias
paBHa 9. Ceuenue,
rapasuieIbHOe OCH LUJIMH]IPA,
yIAJIEHO oT Hee Ha
paccrosiHie, paBHOe  24.
Haiigure mnomans  3Toro
CEeYEHMS.

P

. Jlanbr nBa nmuimHapa. Paguyc

OCHOBAHM: M BBICOTA IICPBOI'O

NunuBunyansHa

s pabota
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paBHBI COOTBETCTBEHHO 6 U
14, a Broporo— 7 u 3. Bo
CKOJIbKO pa3 IJI0IIAb

OOKOBOM MTOBEPXHOCTH
MepBOro MUIMHApPA OO0IbIIe
IO O0OKOBOM
TIOBEPXHOCTH BTOPOro?

. lanbl nBa KoHyca. Pammyc
OCHOBaHUSI U 0Opa3yroias
MEepBOTO  KOHYCa  PaBHBI
COOTBETCTBEHHO 7 W 9, a
BTOpOTO — 2 1 9. BO cKONBKO
pa3 TJIOIIAb OOKOBOM
MTOBEPXHOCTH MIEPBOTO KOHYCA
Oospllie IUIOIMAAM OOKOBOM
MOBEPXHOCTH BTOpOTro?

/.x"\.\
/

- :\fi\’ LewRg p)
. Bbicota KoHyca paBHa h,
panuyc ocHoBaHusi R. Uepes
BEPIIMHY KOHYyca MPOBEICHA

IJIOCKOCTh, OTCEKarmas oT
OKPYKHOCTH OCHOBAaHUs AYTY
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00°. BreIumciuTe
CEYCHUH.

iomanab
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IIpuioxkenue 3 - TexHosornueckasi kapra Tema 2.5 BzanMHoe pacnosiozkeHue NpAAMBIX M IJIOCKOCTel B peajbHOM

CUTyaAlMH
1 Tema 3ansTHA B3anmMHoOe pacrono;keHue MpsIMbIX U IIOCKOCTEN B PEAIBHON CUTYaIUH
2 ConeprxaHue TeMbl AxkcroMel crepeoMeTpud. [lepneHauKyIspHOCTh NPSAMOM M TUIOCKOCTH, MapaUIEIbHOCTh JIBYX
NPSMBIX, IEPIEHANKYJISIPHBIX TUIOCKOCTH, IEPHEHIUKYIIIPHOCTD IIOCKOCTEN
3 Tum 3aHsTHA [IpaxTrueckoe 3aHsTHE
4 DOpMBI OpraHu3aLyn YcrHaa gpponTanbHad. UHIMBUIyaIbHO-TPYIIIOBAs
y4eOHOM JIeATETbHOCTH
ILnanupyembie Tunbl
JTanbl 3aHATUS [esiTeIbHOCTD NpenogaBaresis | JlesiTeJIbHOCTh 00y4YaoIIMXCcs | 00pa3oBaTe/IbHbIC OLICHOYHbIX
pPe3yJIbTATHI MEpPONPHUATHIH
1. Oprann3anMOHHbBIN YTAN 3aHATHS
Co3nanue padboueit [IpenonaBarens KoHUEHTpHUpyeT | OOyyaromuecs
00CTaHOBKH, BHUMAaHUE 00y4arommxcsl, | MPUBETCTBYIOT
aKTyaJIn3alis MOTUBOB | PUBETCTBYET UX npenojaBaresisi,  3aHUMAloT
yueOHOM AeSTeNbHOCTU CBOM paboune MecTa
AKTyanmzanus OtBetuth Ha  Bompochbl (¢ | OTBETHI HA BOIPOCHL: OK 01, OK 02, | ®poHTanbHbIi
COJIEPKAHM, MOCIIEIYIOLIEN dbpontansHoii | 1. Touka, mpsimas, miockocts | OK 03, OK 05 omnpoc
HEOOXOIMMOTO JUIS IIPOBEPKOH): 2. Tlo akcuome: uepes Mro0ObIe
BBITOJIHEHUS 1. Kakue buryps B TPHU TOYKH, HE JIeKAIUE HA
MPAKTUIECKON PabOThI CTEpPEOMETPUU SIBJIIIOTCS OJHON MPSIMOM MPOXOIAUT
OCHOBHBIMU? €MHCTBEHHAs IJIOCKOCTb.

2. O0bsicHUTE, TOYEMY IITATHB
UMEeT BCEro TPU TOYKHU
OnopbI?

3. Ilo ciencTBUIO U3 aKCUOM
yepe3 JBe IepeceKarollne
psIMbIE IPOXOMT
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3.

Jlokaxxure, 4TO BCE BEPIIMNHBI

YEThIPEXYTOJIbHUKA
IIPUHAJIEKAT OJTHOM
IUIOCKOCTH, ecin
BBIIIOJIHAETCS OJTHO u3

CHEQYIOIINX YCIOBUM:

1) nuaroHasiu

YCTBIPCXYT'OJIbHUKA
IICPCCCKAIOTCA;

2) TIepeceKaroTCsl  MPOIOHKECHUS

4.

JBYX €r0 HECMEXKHBIX CTOPOH.
MoryTt 11 CKpeluBaromuecs
npsMbie & W b OBITH
NapajuleIbHIMU IPSMOM ¢?

. [IpsAimas a nepneHaAuKyIsIpHa K

IUTOCKOCTH O, a TpsiMasi b He
MEPIEHAUKYJISIPHA K  OTOM

IIJIOCKOCTH. MoryTt I
npsMele & W b OwbITH
napasuieIbHbIMH?

. Kakue IUIOCKOCTH
Ha3bIBAIOTCS
NEPIEHIUKYJISIPHBI?

. Kak u3zmepsiercs yromn mexnay

IJIOCKOCTAMU?

€AMHCTBEHHAsI IIOCKOCTb.
B 1. 1) nepecekatommmucs
NPSMBIMHU SBJISIFOTCS
JMaroHaau
YETBIPEXYTroJibHUKa. Bo 2
M) — NOPOJOKEHUsI ABYX
HECMEKHBIX CTOPOH
YEeTBIPEXYTOJIbHUKA.

.Her, ecnmu onum Oynyt

napauIeIbHbI IPSIMOH C, TO
oyayT napauIeIbHBI
MEXKTY co0oii, 4TO
IIPOTHUBOPEUYHT YCIIOBHIO.

.Her, ecnmu onum Oynyt

napauiCjibHbl, TO KaXaas

u3 MIPSAMBIX Oyner
NEepHeHANKYISIpHA
IUIOCKOCTH, 4TO

MPOTUBOPEYUT YCIOBHIO.

. IlTockocTH  Ha3BIBAIOTCHA

NEePHCHAUKYIISIPHBIMU APYT
Apyry, €Clid yrojl MCxKIy
HuMmH paseH 90°,

. YToa MexXay IJIOCKOCTMHU

— HanMEHBIINN u3
JIBYTPaHHBIX YIJIOB,
oOpa30BaHHbIN pu
MepeceyeHrun JIBYX

TUIOCKOCTEN. JIBYrpaHHBIN
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yroia u3MepsAeTcs
JIUHENHBIM yIJIOM
JBYI'PAaHHOIO yria

2. OCHOBHOM 3TAN 3aHA

THA

OcMmbIceHne
COJIEpYKaHMsI 3aJaHNI
MIPAKTUYECKON paboThI,
M0CJIeI0BATEIILHOCTH
BBIITOJTHEHMS ICHCTBUM
TIPY BBITIOJTHEHUH
3aJaHuN

Pa3outhcs Ha TpU TPYIIIBL.
3aganue 1 rpymnme. B mapke
ycTaHoBwin  OenbBenep. s
JNEKOPUPOBAaHUSI €ro  ILIBETaMU
HE00X0IUMO MIPOBEPUTH
MEePIECHIUKYJISIPHOCTD CTEHBI
nony. Kak 310 mpoBeputh ¢
ITIOMOLIBIO PyJIeTKU? BrimosHute
HEOOXOIUMBIE EWCTBUS B
MTOMEIILICHHH, B KOTOpPOM
HaxoauTech. (OOocHyHTEe CBOH
JNEUCTBUSL.

I'pynne 2. Ilepen ycTtaHOBKOI
CTyJIbeB B OenbBenepe  Jis
OTJIbIXa HEOOXOJUMO TMPOBEPUTH
" CKOPPEKTHPOBATH ux
yCTONYMBOCTh. Kak ¢ momMouisro
mnarata IMpOBEpPUTh, JIeKAT JIH
YETBIPE HOXKH CTyJa B OJHOU
IJI0OCKOCTHU ? Beimonxute
OpPOBEPKY s CTyjlla B
MOMEIIEHUHU.

I'pynmne 3. IIpoBeputs ¢

IIOMOIIBIO OTBECA

PazbuBatorcs Ha TpyMNIbI,
pacrpeiensoT 00s3aHHOCTH

OK 01, OK 02,
OK 03, OK 05,
OK 07,
IIK 3.1
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MEePICHIUKYJISIPHOCTh CTHIKOB
cteH nouty. [lapauienbHOCTh

CTBIKOB JIpYT JAPYTy
CamocrosTenbHOe [IpenonaBarens  koHTpoaupyeT | 1 rpynma. OTMedaeT Ha cTeHe
BBITIOJIHEHHE 337aHuil | paboTy B rpymnmax, 0 | ¥ TTOJIy METKU Ha PacCTOSIHUH
MpaKTUUECKOr paboTel | HeoOxoaumocT KomMmeHTHpyeT | 30 cm u 40 cM oT miIuHTYycCA.
B COOTBETCTBHH C NEUCTBUA B IPYIIIAX 3amepsieM pacCTOSIHHE MEXITY
WHCTPYKLIUEH, MeTkamu. Eciu oHo paBHO 50
METOANYECKUMU CcM, TO CTeHa
YKa3aHUAMHI NEPIEHANKYJIIpHA HoJIy.
(Teopema [Tudaropa,
JIMHENHBIN yroi,
OTIpENICIICHHE
NEePHEeHAUKYJIIPHBIX
TIJIOCKOCTEH )
['pymma 2. Hararusaer

mnaraT KpecT-HAKPECT YeEpe3
IPAHUYHBIE TOYKHA  CTYJIA.
Ecnum mmarar nepeceuercs,
HOXKH CTYJIa JIEKAT B OJTHOU
IIJIOCKOCTH.

['pynma 3. C mnomompbio
CTPOUTEIIBHOTO oTBeca
IIPOBEPSET  BEPTUKAJIBHOCTH
CTBIKA CTEH II0 OTHOLIEHHUIO K
nony. llepnengukyisip u3
OTHOM TOYKH €IVHCTBEHEH.
[IpsiMble, TEpIEHIUKYIISIPHBIE

NuauBunyansHO-
rpymnmoBas
pabora
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K IUIOCKOCTH IapajulelIbHbI
ApYT Apyry

O06001eHue 1 [IpenonaBareinp npemnaraet | [IpencraBurens TPYIIIBI Huanor
cHCTEMaTU3alys MIPEICTABUTEIIO Ipynnbl | OOBSCHSIET HOPSJIOK
pe3yJIbTaToOB OOBSCHUTD BBINIOJHEHUE 3aJaHU. | BBIIOJIHEHHBIX NENCTBUH,
BBIIIOJTHEHHS 00OCHOBBIBAET uX.
NPaKTUYECKON PabOThI [IpeacraBurenu IPYTUX
rpynn KOMMEHTHUPYIOT
MIPABWIBHOCTh JECUCTBUH

3. 3aKJII0YMTEJIBHBIN ITAIl 3AHATHS
IlonBenenue UToros Kaxkue u3 n3yueHHbIX (paKToB [To Teme rpymmsl otBer maetr | OK 01, OK 02,
paboThI; (hUKCaLHS CTEPEOMETPUH OBLITU IIPEACTABUTEIIb npyrout | OK 03, OK 05,
JOCTYOKEHHS LIETei ( HCIOJIB30BaHbI IIPU BBINIOJHEHUN | TPYIIILL. OK 07,

3agaHus? Kaxnei  3amomuster  Jmct | [IK 3.1

Orenuts o 10-0anpHOM MIKAJIE | CAMOOLIEHKH

paboTy Ha 3aHATHUM C MO3ULIUHU:

«<» 0 10

«Mb» 0 10

«Jleno» 0 10

3anoJHUTE JIUCTHI CAMOOLIEHKU

ITonsenem UTOT. OueHnky

MOJTy4aeT Ka)Ibli
4. 3ananus aus N3rotoBuTh MaKeT NunuBuyansHas
CAMOCTOSITEJILHOTO IPSIMOYTOJILHOTO TBOpYECKas
BBINIOJTHEHMSI napajijiesienunena, OMHCATh pabora

NPAKTUYECKUE METObl KOHTPOJIS

IPaBUIBHOCTH W3TOTOBJICHUS

(mapanienbHOCTh U

MEePIEHANKYJSIPHOCTh pebep,
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npsmMele  yrasl).  [IpennoxuTs
BAPUAHTHI pa3MEIICHUS] MAaKeTa,
KaK apT-o0beKTa, B MapKOBOM
30HE.
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IIpuioxkenue 4- Texnosornueckasi kapra Tema 3.3 KiayMObl Ha KOOPAUHATHO# MJI0CKOCTH

1. | Tema zagsaTus

KityM0Ob1 Ha KOOpIMHATHOM TIOCKOCTH

2. | ConepxaHue TeMbI

pacyeThbl

KOOpI[I/IHaTHaSI IJIOCKOCTh. Beruncnenue paCCTO}IHI/Iﬁ )41 momaﬂeﬁ Ha 110ckocTH. KomuecTBeHHbBIe

3. | Tun 3apsTus

[IpakTrueckas padborta

4. | ®opmbl OpraHu3aIyy yaeOHON

WNunuBuyansHO-TpyoBast

JEATEIbHOCTH
ILnanupyembie Tunbi
JTanbl 3aHATHS JlesiTeJIbHOCTD NpenoaBaTeisi JesiTeJIbHOCTH 00y4Yaommxcsi | 00pa3oBaTesibHbIE |  OLEHOYHBIX
pe3yJIbTaThl MepOnpPHUSITHIA

1. Oprann3auMOHHbIN YTAIl 3AHATHS

Co3manue paboueit
00CTaHOBKH,
aKTyaJIM3allys MOTHBOB
y4eOHOM
JeSATEIBHOCTH.

Konnentpupyer BHHMAaHHE
00yJarommxcs.

Bo3moxnocTu COBPEMEHHOI'0
JaHamadTHOTO nu3aiiHa
MOCTOSTHHO ~ pACIIUPSAIOTCS |

TpeOyIOT MPUMEHEHUS TI1yOOKHUX,
B TOM YHUCJIE U MAaTEMaTUYECKUX,
3HaHWi. CHenualMCThl  ydaTcs
«pUCOBaTh Ha KIIyMOax»,
CO3/aBas IBETOYHbIE HIeAeBpbI. U
MBI nonpoOyem CEeroaHs
paccuuTath CO3/JaHHE  CBOErO
1Ie/1eBpa.

OOyuaromyecst MOJATOTaBINBAIOT
HEOOXOIMMBIC TTPUHAIIICIKHOCTH,
3aHUMAIOT CBOM MeCTa
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AKryanm3anus
CoZIepyKaHusI,
HEOOXOIMMOTO I
BBIITOJIHEH S
MPAKTHYESCKON PadOThHI

IlocraBuM 3amayy paccyuTaTh
CO3JaHuE KITyMOBI nepes
OacceliHOM B BHje Jeilb(puHa Ha
wiomake 4x6 m2.

v' Yro mnpencrasiseM coOoi
KOOpAWHATHAS IIOCKOCTh?

v' Kak Ha3BIBAIOTCS
KOOPJIMHATHBIE OCH?

v' Kak HallT Ha IUIOCKOCTH
PacCTOSTHUE MEXKIY JBYMS
TOYKamMu?

v' Kak mojcuurars IUIomanb
(burypsl Ha KJIeTKax?

OTBeThI O0YYAIOIINXCA:

v' Jlse B3aMMHO
HEPIIEH IUKYIISIPHbIE
npsAMbBlE € 3aJaHHBIM
HaIpaBJIEHUEM u
€IMHUYHBIMUA OTPE3KAMM;

v Ocp abcuuee (Ox), och
opauHat (Oy)

v’ AB =
V&g —x0)2 + (Vg — ya)?

v Pasbute  ¢urypy  Ha
IPAMOYTOJILHUKH u
IPAMOYTOJIbHEIE
TPEYroJbHUKH,  CUUTATh

OK 01, OK 02,
OK 03,

@poHTaIbHBIE
Ompoc
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KAaK CyMMY HIOJIYYUBIINXCS

yacTeun

2. OCHOBHOI 3TAIl 3AHATHSA
OcMEIciIeHne v' Tlonyunte koopauHatsl | [Tomygaror 3aganue, | OK 01, OK 02,
COJIEpYKaHMsI 3aJaHAI ¢durypsl (mpunoxenue 1); | pacopenensitor  mexay coboit | OK 03, OK 05,
MPaKTHYECKON PaboThl, v’ U3zo0pasuts ¢urypy Ha|Buabl pabor, mnpuctymaor k | OK 07.
MOCJEN0BATEIBHOCTI KOOPAUHATHOM IJIOCKOCTH; | BBITIOJIHEHUIO IIK 3.1.
BBITIOJIHEHUS JICUCTBUM v' Paccuntatp MacmTab u
IIPY BBITOJTHEHUH pacrnoJiokeHue (Urypsl Ha
3aJlaHuN IomaaKe 4x6 M%;

v" BBIUMCIUTH TUIOILA/Ib

durypsr;
v Bribpats (BETHI,

paccuuTaTh  KOJHYECTBO
HEO0OXOAMMOMN paccabl;

v' BBINOIHUTE PHCYHOK
KIIyMOBI;

v" TIoArOTOBUTH OTYET TIO
BBITIOJTHEHHOM paboTte

paboTy K caaue;
v' Pacnpenenure
00S13aHHOCTH B TPYMIIE IS

palnoHaIu3alun
JEUCTBUA
EcTp 11 BOTIpOCHI O 3a1aHUIO
Ilepenoc ITomoraer Ha4yaThb paboty, | Beimmonustor HECKOJIBKO
NPUOOPETEHHBIX KOHTPOJIMPYET  pacCIpeleieHUue | pUCYHKOB: TUIsL pacyeroB
3HAaHUU U UX 00s13aHHOCTEM Macmtaba W pacroioXeHUs Ha
IIEPBUYHOE MECTHOCTH, Il BBIYMCIICHUS
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MIPUMEHEHUE B HOBBIX mIomanad, st  (HOpPMHUPOBAHHUS
YCIIOBUSIX C LEITBEO IIBETOBOMI TamMMbl M BbIOOpa
(hopMupoBaHUS BUJIOB paccajibl, IJs pacyera
YMEHUI KOJIMYECTBA paccapbl
CamocTrosiTenbHOE Kontponupyer u koppektupyer | Pacuetsl Ha  KOOpAMHATHOM
BBITIOJIHEHUE 33/IaHUH | CAMOCTOSTEIbHYIO paboTy | MIOCKOCTH NEePEBOIST Ha
MPAKTUYECKON PaboThl | 00yJarOIIUXCS peanbHyIO MIOMAAKY.
B COOTBETCTBHH C OnpenensitoT BUJIbI IOCATOYHOTO
MHCTPYKIHEH, Marepuala
METOANYECKUMU OcymiecTBIAIOT B HHTEPHETE
YKa3aHUSIMHU MOMCK JIJIs1 pacyeTa CTOMMOCTH
OdopMISIOT OTYET
O00011eHE 1 v' Kakve yMeHHUs, ITOMHMO v' Tlepeson €INHUIL
cUcTeMaTh3aIus paboThl € KOOPAMHATHOM IJIONIAIU,  BBIYUCIICHHE
pE3yIBTaToB MJIOCKOCTBIO IJIOMIAIU M0 KJIETOYKaM,
BBITIOJTHEHUS MOHAJOOWINCh, B JTaHHOU yYMEHHE BBITIOJTHUTh
MPAKTUYECKON PabOTHhI MpaKTUYECKON padoTe. pacyeTr CTOMMOCTH

v’ Kakne JONOJHUTEIbHBIE

v' Kanbkysrop,

pecypcsl  MOHAIO0OMINCH uH(pOpMaITMOHHBIC
pu BBITTOJIHCHUH pecypchl IS TIOMCKa
pacyeToB. MaTepHaioB

v’ Bo3Hukia by v' Ob6nerunmmu  Obl  paboty
HEOO0XOUMOCTD B rpaduvecKue MPUITOKEHHS
HCIIOJIb30BaHUH ISt HU300paKEHUS
KOMITBIOTEPHBIX buryper, s mombopa
PUI0KEHUI ISt [[BETA, pacyeTa ILIOMaIn
ONTHUMH3AIHH u v’ He mpowusBeneH pacyer
TIOBBILIICHHUS KavecTBa CTOMMOCTH  paboT s
paboThI? 0Ty YEHHSI TIOJTHOM
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v' Yto TO HE OBLIO YYTEHO B
pabote?

uHbopManuu 1o paboTe
HaJ| MOJJOOHBIM TTPOCKTOM

3. 3aKiI0uuTeILHbIH 3TAN 3aHATHSA

[TonBenenne UToros
paboTHhI; pUKcaIUs
JIOCTYDKEHUS 1IeIe
(o11eHKA IESTEINHLHOCTU
00yYaroImxcs);
OIIpENICTICHNE
MIEPCIEKTUBBI
JajbHEUIen padoThI

Oneunuts 110 10-0anpHOI HIKaJe
paboTy Ha 3aHATHH C MO3UIIUHU:

«S» 0 10

«Mbp» 0 10

«Jleno» 0 10
3aI10JIHUTE JINCTHI CAMOOIICHKHU
ITonsenem UTOT. OueHky

MOJTy4aeT KaXIbIi.
Cnacubo0 3a akTUBHYIO padoTy!

3anoJIHSIOT JIUCTHI CAMOOIIEHKHA

4. 3apanus 19
CaMOCTOSATEIHLHOTO
BBITNIOJTHCHUS

Pazpabotath cBOil HEOOJIBIION
JIA3aUH-TIPOCKT C MOJHBIM
pacyeTom, HCIOJIb30BAaHUE
rpaguuecKkux MpuiIoKeHun OyaeT
OLICHEHO OT/EJIBHO.

Haiitu undopmanuo 1 mokasarb
npumeHenue Qopmyner  Iluka
nmoJicueTa TUIOMIAJAM KIJIETYATOU

burypsl
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[Tpunoxxenue k Texnonornueckoit kapre Tema 3.3 KimymMObI Ha KOOPAMHATHOM MIOCKOCTH.

Koopaunats! Touek Gurypsl Ha MIOCKOCTH, KOTOPYIO HY>KHO TIOCTPOUTH.

(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), (-

[Tpunoxenue 2. OTyeT 00yHarOIIUXCS
Pacuer mmomau. Beero 6x4 = 24 m? = 240000 cm?
1 k1 =20 cm?

I'nas (7,5; 3).

- -54000 cm?

BHOJIa CUHA

' - 40000 cm?

IUHEpapus

- 144000 cwm?
PYJIOHHBIH Ta30H

D -2000 2

cM
BHOJIa Oenas
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Pacuet nmocagouHnoro Marcpuaia

Bug paccaasl | mmomaas | llena, py0o | KonndectBo, it | CTouMOCTh, pyo

Py10HHBII 14,5m? | 250 18 4500

rasoH

Buona cunsist | 5,5 M2 500/10mT | 550 27500

Buona 6enmast | 0,2 M? 500/10 mr | 20 1000

Ilunepapus | 4 M? 200/6 mT | 400 13400
Htoro:46400
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IIpunoxenne 5 - Texnosornyeckasi kapra Tema 4.6 IIlpeoopasoBanue rpaguKOB TPUTOHOMETPHYECKUX (PYHKIUH

1. Tema 3aHsTHS [Ipeo6pazoBanue rpad@KkoB TPUTOHOMETPUIECKUX (DYHKITUN
2. ConeprkaHne TeMbI OO6aacTh onpeaeIeHUs] 1 MHOXKECTBO 3HAUCHUN TPUTOHOMETPHUCCKUX (DyHKIUHA. YETHOCTD,
HEUETHOCTD, MEPUOJUIHOCTH TPUTOHOMETpUYeCKUX QpyHKIMM. CBOKCTBA U TpauKu
GbyHKIMN y = COS X, y =SIN X, y =tg X, y = ctg X. C:kaTHe M pacTsHKeHue rparKoB
TPUTOHOMETPHUCCKUX (DYHKITUI
3. Tumn 3anHsaTHs [IpakTudeckas padora
4, DopMbI OpraHu3aluu ®dpoHTaNBHAS, TPYIIIIOBAS
y4eOHOM JIeATeTTHHOCTH
[TImanupyem Tumnbl
13 OILICHOYHBIX
OTarnbl 3aHATHA JIeATeIbHOCTD PETOAaBaTENS JIeATebHOCTD CTYIEHTOB o0pa3zoBare | MEpONPUSITHIA
JIBHEIC
pE3yIIbTaThl
1. OpraHu3alMOHHBIN 3TaIl 3aHSTUS
Co3manue paboueit YenoBek 1o mpupojie CBOEH HacrtpauBatorcs Ha paboty OK 01, OK | becena
OOCTaHOBKH, aKTyaJIM3aIUsl | CTPEMUTHCSI K TAPMOHUU KO 02, OK 03
MOTHBOB y4eOHOM BceMy. Enie npeBHUE rpeku u3ydaiiu
nesitesbHOCTH. [IpoBepka CBSI3M MaTEMaTUKH C TIPUPOIOH,

BhInoyiHeHus 3a1anuii BCP / | cTpeMsich HaliTH BO Bcex ee

BXOJHOU KOHTPOJIb MIPOSIBIICHUSX MOPSAAOK, TADMOHUIO U
COBEPUIEHCTBO. TPyJIbl MHOTHX
AHTUYHBIX YYEHBIX TOJIBKO

YKPEIUIJIA BEPY JIIOJIEH B TO, YTO B
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OCHOBE IOCTpoeHUs Beenennoun
JeKaT MaTeMaTHIeCKUE TIPUHITATIBI 1
YTO 3aKOHBI MATEMATHKH — KJTFOY K
MTOHUMAHUIO TPUPO/IBI.

E1te 3a noyiro 10 HOBOM 3pbl
BAaBWJIOHCKHE YUCHBIC YMEIH
MPEICKa3bIBATh COTHEUHBIE U
JYHHbBIE 3aTMEHHS. ITO MMO3BOJISET
c/ieNiaTh BBIBOJ] O TOM, YTO UM ObLIH
W3BECTHBI HEKOTOPHIE TPOCTEUIITHE
CBeJieHUs U3 Tpuronomerpuu. Kak u
mr00ast Hay4Hasi AUCIUILIINHA,
TPUTOHOMETPHS BO3HUKIIA U3
NOTPeOHOCTEN MPAKTUYECKON
NEATETLHOCTH YeJIOBEKa
CeromHst MBI C BAMU TTPUMEHUM
KpacoTy TPUTOHOMETPHUYECKHIX
GbyHKIMIA K TUIAHUPOBAHUIO CaJIOBO-
MAPKOBOTO y4acTKa

Akrtyanuzauus cofepkanusi, | Uto Takoe TpUroHOMETpusi? OTBe4aroT Ha BOIIPOCHI OK 01. OpoHTaIIbH
HEOOXOIUMOTO JIJIS Kakue TPUTOHOMETPUUECKUE OK 06 BII OTIPOC
BBITIOJTHEHHS JTA0OPATOPHBIX | (YHKIIUU BBl 3HAaETE?
1 MIPAKTHYECKUX padoT [lepeuncinuTe OCHOBHBIE CBOMCTBA

TPUTOHOMETPUUECKUX (DYHKITUH
2. OCHOBHO 3TaM 3aHATHs
OcMbICIeHHE COIepIKaHus [Ipennaraet mpoBecTH JIeCTBYIOT 110 MHCTPYKIIUU OK 01, OK | IIpakTuueck
3a7[aHUH TIPAKTUUECKUX 1 PAKTHYECKYIO PabOTy, COCTOSIITY IO 02, OK 03, | as pabota
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J1ab0paTOpHBIX padoT,
TIOCIIEIOBATEIIFHOCTH
BBINOJIHEHNSL JIEMCTBUM NIpU
BBINOJIHCHNAY 3aJaHUN WJTH
BOCIIPOU3BE/ICHNE
(hopMHUpYEMbIX 3HAHUH U X
MPUMEHEHUE B CTaH/IapTHBIX
YCIIOBUSX (10 aHAJIOTHH,
TICUCTBHS B CTAHIAPTHBIX
CHUTYAIUSIX, TPEHUPOBOUHBIE
YIPaKHEHVSA)

U3 JIByX 3TAIOB: CpeaMu
AIIEKTPOHHOM TabJIUIIBI TOCTPOUTH
rpaduky QyHKINH y=sinx;
Y=C0SX; ;y=sin2x; y=2sinx;
y=c0s0,5x; y=0,5cosx Ha
npomexyTke oT -180 1o 360%cmarom
15°

st aTOTO:

J B sueiiku B3, B4 BBecTtn
3HAYCHUS YTIIOB B U JaJiee
aBTO3AIOJTHEHUEM TTOJTyYHTh
Jana3oH apryMeHTa.

. B sueiiku C3-K3 (nepBast
CTpOYKa) BBECTU (DOPMYIIBI HY>KHBIX
(GYHKIIUN U BEIYUCIUTD UX 3HAYCHUS
aBTO3arOJTHEHUEM.

o Boinensst mapsl cTon01oB
MOCTPOUTH IpaUKU MapaMu: y=sinx
U y=sin2x; y=sinx u y=2sinx;
y=cosXx; U y=c0s0,5X; y=C0oSX 1
y=0,5cosx.

. [Ipoananuszuposars rpaduxu u
C/ICJIaTh BHIBOJIBI

OK 04, OK
05, OK 06.
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[eperoc mproOpeTeHHBIX
3HAHUM U UX IEPBUYHOE
MPUMCEHEHHE B HOBBIX WJTH
W3MEHCHHBIX YCIIOBHUSX C
1ENbI0 (hOPMUPOBAHUS
YMEHUIA (TBOPYECKHE,
MpoOJIEMHBIE 33/1a4H,
CHUTYAIIHUH)

Y Bac mepen riazamu pasjauyHbIC
rpaduku TPUTOHOMETPHUECKHUX
byHKIHIA. Bama 3a/aya
CIOPOEKTUPOBATh  IUIOMIAJIKYy, T
JUHUM  JIOPOXKEK M OYepTaHUs
Oeceok, KIymMO 3a7aroTcsl STHUMHU
GYHKITUSAMEI

CamocTosTenbpHOe
BBITIOJIHEHHE 33 JaHUI
MPAKTUYECKUX WU
71ab0paTOpHBIX padoT B
COOTBETCTBHH C
VHCTPYKIIHMEH,
METOIMUYCCKUMH
YKa3aHUsIMHU,
TEXHOJIOTMIECKUMH KapTaMH

KonTtponupyer JIEATEIILHOCTD
00ydJarImuXxcsi, KOHCYJIbTUPYET MPH
HEOOXOIMMOCTH

OdopmisroT Moenu KIyMm0 Ha
JINCTax A3, BBIIIOJIHSFOT
HEOOXOIMMBIC BBIUUCIICHHS

[IpakTnueck
ast pabota
I1P6 03 Ha6nronenun
OK 04. e
OK 06
IK 3.1
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O00011eHKE 1 [Ipenmaraer mpeacTaBuTh NpoaAyKT | OOydaronrecs OK 04. 3amura
cUCTeMaTH3alls MPaKTUYECKON pabOThI JIEMOHCTPUPYIOT mozaenu | I1K 3.1 paboTt
PE3YJIBTATOB BBIOIHEHUS MJIOIIA/I0K

J1ab0paTOpHBIX padoT,

MPAKTUYECKUX PadOT,

YHPaKHEHUH, 3aJaHAN

3. 3aKIIOYHTEIILHBIN JTAll 3aHATHSI

[lonsenenue uroroB padoTsl; | Kakoit aTanm paboThl mokaszajics BaM OK 01, OK
(buKcalys TOCTKSHUS HanOonee wuHTepecHbiIM? Haumbonee 02, OK 03,

1ienel (o1eHka CIOXHBIM? OK 04, OK
JIEeSITEIIbHOCTH 05, OK 06.
o0yyJarommxcs);

OTIpE/ICSICHNE MEPCIICKTHBEI

JaidbHEeHIIen padoThl

4. 3ananus as [IpoBectn wuccnenoBanue GyHKIUAN

CaMOCTOSITEITLHOTO y=SinX; Yy=C0SX; Yy=sin2x; y=2sinx;

BBIITOJTHEHUS y=c0s0,5X; y=0,5c0sx
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[puioxenne 6 — Texnosoruueckasi kapra Tema 4.6 HauGosbiiee 1 HauMeHbIIee 3HaYeHUSA QYHKIIUH

Tema 3aHsTHS HauGomnbiiee 1 HauMeHblee 3HauYeHus PyHKIMH
ConeprkaHue TeMbl HccnenoBanne GyHKIMN HA MOHOTOHHOCTD, HAXOXK/ICHHE HANOOJBIIINE U HAMMEHBIIHE 3HAYCHUS
dyHKumit

Tun 3aHaTHS [IpakTryeckoe 3aHsATHE (ITPaKTHYECKasi paboTa)

®dopMbl opranuzaiy yueoHor | @poHTaIbHO - TPYIIOBas

JESTEIbHOCTH

ILnanupyembie Tunbl
Jranbl 3aHATUS | leATeIbHOCTD NMpenoaaBaTeist JesATe/IbHOCTH CTY/ICHTOB o0pa3oBare/ibHbIC | OLIECHOYHBIX
pe3yabTarhl MEpPONPHUATHI

1. Oprann3anMOHHbIN YTAIl 3AHATHS
Coznanue padoueit | Cerogus Mbl ¢ Bamu Oynem | HactpamBaroTcs Ha paboty OK 02 becena
00CTaHOBKH, pemarh  npodecCuoHaTbHBIC
aKTyaJm3arys 3a1a4u CpeACcTBaMH
MOTHBOB y4eOHOI MaTeMaTU4YECKOro aHaIn3a
JeSTEIIbHOCTH.
ITpoBepka
BBITTOJIHEHUS
3agannii BCP /
BXOJIHOM KOHTPOJIb
AxTyanmzanus Uro HazpiBaeTcs Npou3BOAHOM | OTBEUYArOT HA BOIIPOCHI OK 01 OpoHTAJIBHBIN
COZIepKaHMsI, byHKIIINA? OK 03 onpoc
HEOOXOMMOTO ISt OK 05
BBINOJIHEHUS
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J1ab0paTOPHBIX U
MPAKTHIECKUX PadOT

ANTOpUTM HAXOXKICHUS
HauMEHBIIIErO U HauOOJIBIIIETO
3HAYCHUS (PYHKITUU

2. OCHOBHO dTAN 3aHATHSA

OcwmbIcrieHre
COZICpKAHUSI
3aJIaHuI
MPaKTUYECKUX U
J1a00paTOPHBIX
pador,
MOCJIE0BATEIBHOCTH
BBITTOJTHCHUS
NEWCTBUNA IPU
BBITTOJTHCHHUH
3aJaHUl WJIH
BOCIIPOU3BE/ICHNE
(hopMUpyeMbIX
3HAHUA W UX
MIPUMEHEHNE B
CTaHJIAPTHBIX
YCIOBUSIX (T10
aHAJIOTUH, JCUCTBUS
B CTaHAPTHBIX
CUTYalIUsIX,
TPEHUPOBOYHBIC
yIpayKHEHHUS )

bonpiryro 4acTh CBOMX yCUIIUU
YEJIOBEK TPATUT HA MTOUCK
HAWIYYIIETO, U KaK 4acTo
TOBOPSIT, ONITUMAJIBHOTO,
pEIICHUS MOCTABICHHOU
3agaun. Kak, pacnosaras
ONPENECTEHHBIMU PECYPCAMH,
TOOUTHCS HanOo0Jee BHICOKOTO
YKU3HEHHOTO YPOBHA,
HauBBICIICH
MIPOU3BOJAUTEIILHOCTH TPYa,
HAaWUMEHBIINX MOTEPD,
MaKCUMaJIbHOW MpUObLIH,
MHHUMAaJIbHOM 3aTPaThl
BPEMEHH - TaK CTABATCS
BOMIPOCHI, HaJl KOTOPBIMU
MPUXOJUTCS AyMaTh KOKIOMY
yjeHy obmectBa. He Bce Takue
33724 MOAJAOTCA TOYHOMY
MaTE€MaTH4YE€CKOMY OMMCAHHUIO,
HE JIJIS1 BCEX U3 HUX HalJICHBI

PaszOouBarorcss Ha rpyrma Ui
MIPOBEACHUS MIPAKTUYECKOMN
paboThI

becena

50



KOPOTKHUE MYTH PELICHMUS.
OpnHako 4acTh Takux 3aaad
noaaéTcsl NCCIIEI0BAHUIO C
MTOMOILIBIO METOJIOB
MaTEMaTUYECKOIO aHAIU3a -
3TO 3a7a4d, KOTOPbIE MOKHO
CBECTHU K HaX0KJICHUIO
HauOOoJbIIEr0 U HAUMEHBIIETO
3Ha4YCHUS PYHKIUU

ITepenoc
MIPUOOPETEHHBIX
3HAHUW U UX
TICPBUYHOC
MIPUMEHEHNE B
HOBBIX WJTH
W3MCHEHHBIX
YCIIOBUSIX C LEJIBIO
(hopmMupoBaHus
YMEHUN
(TBOpUECKHE,
IpoOJIEMHBIC 3a/1a4H,
CHUTYAaLHN)

1. U3 xycka npoBOJIOKH
JUTMHOM 48 CM HYXHO
M3TOTOBUTH PaMKYy-KapKac JJIst
MUHH-TTAHHO B BHJIC
MIPSAMOYTOJIbHAKA, UMEIOIIETO
HAUOOJBIITYIO TUIOIIA/Ib.
KakoBa 3ta miomans?

2. 13 nucra kapToHa
pasmepom 32 cM * 20 cMm
TpeOyeTCsl UBTOTOBUTH
OTKPBITYIO CBEPXY KOPOOKY
HanOOJIbIICH BMECTUMOCTH,
BBIpE3ast M0 yIJIaM KBaJpaThl U
3ateM 3arubas
3. Y4acTok, miomajso
2400M?, Ha0 pa3OuTH Ha 1Ba

PabGoTrarot B
aNTOPUTMY
HAuOOIBIIETO H
3HauYeHUs PYHKIUU

rpynmnax 1o
HAXOXKJICHUS
HaWMEHBIIETO

OK 01
OK 02
OK 03
OK 04
K 1.3

IIpakTHueckas
pabora
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y4acTKa MpsIMOYTOJIbHOU
dbopMBI Tak, YTOOHI JTHMHA
U3ropoau ObLTa HAUMEHBIIICH.
Haiitu pazmepsl yuacTkoB

CamocrosTenbHOe Kontponupyer nesarenbHOCTh | BBIOMHAIOT HE0OXOIUMBbIe [IpakTrueckas
BBITIOJTHEHHE oOyyJaronmxcs, BBIYHCIICHUS, JEHUCTBYIO 1o pabora
3a/1aHUA KOHCYJIbTUPYET, MOMOTAET IO | AITOPUTMY

MIPAKTHYECKUX paboOT | HEOOXOAUMOCTH

O00011eH e 1 [IpencraBuTenu rpynn | 3alyiarT IPOeKT

CHCTEMaTH3aIns 3aMHUCBHIBAIOT ~ pEIICHHE  Ha

PE3yJILTaTOB TIOCKE.

BBITTOJTHCHUS Hcronp3yss nwCcT KapToHAa |

J1a00PaTOPHBIX KYyCOK MPOBOJIOKH Ha MPAKTUKE

pabor, IPOBEPUTH  TOJYyYCHHBIE B

MPAKTUYECKUX pe3yabTaTe BBIYHMCIICHUN

paboT, yIpayKHEHMI, | JaHHBIC

3aJIaHuN

3. 3aKII0UYNTEILHBIN ATAN 3AHATHS

Ilonsenenue ntoron
paloThI; puKcarus
JIOCTVDKEHUS 11eJIe
(oreHka
JIESITEIIBHOCTH
00y4JaroImxcs);
oTpeieieHIe
TIEPCTICKTUBBI
JaJbHEHITIeH padoThI

C kakuMu TPYIHOCTSIMU BBI
CTOJIKHYJIUCh TPU  PEIICHUU
IIOCTABJICHHBIX 3a7a4’

OTBeuyaroT Ha BOIPOC

OK 03
OK 04
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4. 3aganus 115
CaMOCTOSATEILHOTO
BLINOJTHEHHUS

N3 npssMoyrosibHOTO — JIMCTA
KapToHa co crtopoHamu 80cMm H
50cM HYXHO cliellaTh KOPOOKY
MPSAMOYTOJIBHOM dbopmMsl,
BBIPE3aB 10 KpasiM KBaJAPaThl U
3arHyB 00pa3oBaBIIMECs Kpas.
Kakoii BBICOTHI JTOJDKHA OBITH
KOpoOKa, 4TOOBI € 00BbeM OBLIT
HauOOJIBIIIM ?

OK 01
OK 02
OK 03
OK 04
I[IK' 1.3
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