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IIOACHUTEJ/IbHASA 3AITMCKA

[ITkonbHOE MaTeMaTHyeckoe 0Opa3oBaHKe CTABUT CJIEAYIOIIIME T1e/T 00yUueHuUs:

® OBJlafieHHe KOHKPeTHBIMU MaTeMaTUueCKUMH 3HaHUSIMH, He00X0IUMBIMU [1J1s1 IPUMEHEeHUs B
MPAKTUYECKOM  ZIeSITe/TbHOCTH, [JIs1 U3yUeHUs] CMeXKHBIX JUCLIMTUINH, [/ TIPO/IO/DKeHUsT 00pa30BaHus;

® UHTe/UIeKTyalbHOE pa3BUTHe yualllixcsi, GOpMHUPOBaHUe KaueCTB MbIIIeHHs, XapaKTePHBIX /IS
MareMaTHuuecKol JiesTelbHOCTA U HeOOXOAUMBIX /1J1si TIOBCeJHEBHOM >KH3HHU;

® (popmMupoBaHHe TIpe/ICTaBIeHUI 00 HesIX M MeTOZaX MaTeMaTHKH, O MaTeMaTHKe Kak (opme orvcaHust
Y MeTo/le T03HaHus JeiCTBUTeTbHOCTH;

¢ (opmHUpOBaHKe Mpe/CTaB/IeHUM 0 MaTeMaTHKe KaK YacTH 001ijeuesioBeyeCcKoi Ky/IbTyphbl, TOHUMaHUs
3HAUMMOCTH MaTeMaTHUKH [ijist 0011ieCTBeHHOT0 mporpecca.

B paboueii mporpamme Ipe/CTaBlAeHbl COJEp)KaHHe MaTeMaTHYecKoro o0Opa3oBaHusi, TpeOOBaHHUS K
00s13aTe/TbHOMY U BO3MOKHOMY YPOBHIO MOJTOTOBKH OOYyYaroII[erocs ¥ BBIMTYCKHUKA, BUZIbI KOHTPOJISA, a TAKXKe
KOMTIbIOTEpHOe 00ecrieueHre ypokKa.

KomribioTep Hallles CBoe MeCcTO B KaXKZoH 11Kojie. MaTepua/ibHO- TeXHHUYeCcKasi CTOpOHa KOMITbIOTePHOM
0a3bl IIKO/T HETIPePLIBHO yiyullaeTcs. Bce Oosblilee UMC/IO yuyalydxcsi OCBAaMBAKOT MepPBOHAaualibHbIe HaBBIKU
T0/Tb30Baresisi KomrbloTepoM. OffHAKO B HaCTOsiIlee BPeMsi HeI0OCTaTOYHOe BHUMaHWe yZessieTcsi pa3paboTke
METOJIUK TIPUMEHEHHs] COBPeMEHHBIX WH(MOPMALMOHHBIX TEXHOJIOTHM, KOMIBIOTEPHBIX U MYIBTUMEJUHHBIX
MPOJAYKTOB B YyueOHBIM TPOLIECC M BOOPY)KEHWIO YaCTHBIMH TpUEMaMHM 3TOM METOJUKHU TperojaBaresei
Ka)XX/IOTO TIpeIMETHOTO TIPOmMIs /11 KaXK/[0HEBHOM paboThl ¢ yuamumucs. Llenb co3manus gaHHON paboueit
MpOrpaMMbl — BHE/IDEHME KOMITbIOTEPHBIX TEXHOJIOTHM B yueOHbIN Mpoliecc MperojaBaHus reomMetpud B 11
KJiacce.

[TporpamMmMbl cocTaB/ieHbl Ha OCHOBe [OCy/japCTBEHHOTO CTaHAapTa cpefHero (MosiHOro) oo6iero
obpa3oBaHuUs 110 MaTeMaTHKe.

Mecto npegMera B 6a3uCHOM y4eOHOM IJIaHe

CornnacHo ®ezepaibHOMY 6a3ucHOMY yuebHOMY Ti1aHy [i7ist 0Opa3oBaTebHBIX yupexaeHui Poccuiickoi
®enepaliyu A1 U3yUeHHss MaTeMaTHKH B 11 Kiacce oTBoguTcs 6 U B Hefiesmto (M3 HUX 4 yaca — Ha anrebpy, 2
yaca Ha reoMeTpHr0 06bem 68 yacos

B TeueHue rofja BO3MOXXHBI KOPPEKTHBBI pabouei porpamMmmebl, CBsi3aHHbIE C 00bLEKTUBHBIMH ITPUUUHAMUA

CoodepocaHue

Tema 1. IToBTopeHue Kypca 10k/1acca no reMe «BeKTopblI B IpocTpaHcTBe» (2u)
Pazden mamemamuxku. Ckeo3Has /AUHUsA

e TeoMeTpuueckue Tesa U UX CBONCTBA.

¢ l3mepeHue reoMeTpUUeCKUX BeJTMUMH.
O06s13amebHbBIU MUHUMYM COOepHCaHusi 00pazoeamesabHOU 001acmu Mamemamuka

¢ Bekropsl. Mogy/b BeKTOpa.

® PaBeHCTBO BEKTOPOB.

¢ (Co)keHue BeKTOPOB U YMHO)KeHHEe BeKTOpa Ha YUCJIO.

e KowmriaHapHbIe BEKTOPBI.

Tema2. «MeToj KOOpAUHAT B IpPOCcTpPaHCcTBe» (15 yacos)

Pazden mamemamuku. CK803HAs AUHUSA

e TeomeTpuueckue Teja U UX CBOUCTBA.

e li3MepeHHe reOMETPUUECKUX BEJTMUMH.
O06s13amebHbILI MUHUMYM COOepXicaHusi 00pazoeame/ibHOl 001acmMu Mamemamuka

®  Yros MeXJy BeKTOpaMH.

e KoopauHatel BeKTOpa.

e JlekapTOBBI KOOPAWHATHI B POCTPAHCTRBE.



e ®dopMyna pacCTOsTHUE MeXIY [ABYMsI TOUKaMHU.
e ®dopMysna pacCTOSTHUS OT TOUKHU [0 MJIOCKOCTH.

Tema 3. «{unun/p, KOHYC, map» (16 yacos)

Pazden mamemamuku. CK803Has /IUHUSA

e [eomeTpuueckue Tesa U UX CBOMCTBA.

¢ lI3MepeHue reoMeTpUUeCKMX BeJTMUH.
O06s3amenbHbBIU MUHUMYM COOepxcaHusi 06pazoeamesnbHOl 001acmu mamemamukda

e [IumMHAP U KOHYC.

¢ OcHoBaHMe, BbICOTa, OOKOBast MIOBEPXHOCTb, 0Opa3ytolasi, pa3BepTKa.

e [llap u cepa, UX ceueHUs.

Tema 3. «{ununjp, KOHYC, map» (16 uacos)

Pazden mamemamuku. CK803HAs TUHUS

e TeoMeTpuueckue Tesa U UX CBOMCTBA.

¢ l3MepeHue reoMeTpUUECKHUX BEJTMUHH.
O06s13ame/IbHBIT MUHUMYM COOepHCcaHusi 00pazoeamesabHOU 001acmu Mamemamuka

¢ [IunuHAD U KOHYC.

¢ OcHoBaHMe, BbICOTa, OOKOBast IOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.

e [Ilap u cdepa, UX CceueHus.

Tema 4. «O0bembI Te» (17 yacoB)

Paszden mamemamuku. CKeo3Has AUHUS
e TeomeTpuuecKkue Teja U UX CBOWCTBA.
¢ lI3MepeHue reoMeTpUUECKHX BEJTMUMH.
O6s13ame/bHbILI MUHUMYM coOepicaHusi 06pasoeame/bHOll 061acmu mamemamuKa
e  ®dopmysbl 06bema Kyba, psSMOYTo/IbHOTO Tapaslesenyresa.
e  ®opmysbl 00bEMa TPU3MBIL.
e  ®dopmysbl 06bemMa LUIUHApA.
e  ®opmysbl 06bemMa NMUpaMubl U KOHYCa.
e  ®DopMy/bl IUIOLA/IM TOBEPXHOCTEHN LIWIMH/PA U KOHYCa.
e  dopmysbl 06BbeMa 11apa U TUIOLIaH Chephl.

Tema 5. «O0o61jaroee nopropenye. Pemenue 3afgau» (14 yacos)

Pazden mamemamuku. CK803HAs TUHUS

e TeomeTpuuecKkure Tesa U UX CBOWCTBA.

¢ l3MepeHue reoMeTpUUECKHUX BEJTMUMH.
O06s13ame/IbHBIT MUHUMYM COOepHCcaHusi 00pazoeamesabHOU 001acmu Mmamemamuka

¢ [lapannenbHOCTh TVIOCKOCTEN ,TIeprIeHAUKY/ISIPHOCTh TJIOCKOCTeH ,IPU3HAKU U CBOMCTBA.

¢ MHOrorpaHHUKH.

e Tesa ¥ NOBEPXHOCTU Bpall[eHHs.

e OObembl Te/ U TUIOIA/IA UX TTIOBEPXHOCTEH.

e KoopauHaThl U BEKTODHI.

TpeOoBaHUA K MaTeMaTHYeCKOH MOAT0TOBKE

Tema 1. IloBTopenue Kypca 10k1acca no TeMe «BeKTopbl B IpocTpaHcTBe» (2u)

Ypoeeub 006s13ames1bHOLI N0020MOBKU 00yuanuje2ocs
e YMeTb BBINIOJHATD C/I0’KEHUE, BEIUMTaHHE BEKTOPOB B IIPOCTPAHCTBE, YMHOKEHHe BeKTOpa Ha UMc/Io.
e YMeTb peluaTh NPOCTeHIIMe 33/ia4M C IPUMEeHeHeM BeKTOPOB..

YpoeeHb 603M0OXHCHOL N0020MOBKU 00yuarouje2ocs



e YMeThb BBITIOJIHATh YePTEXKH T0 YCJI0BHIO CTepeoMeTprUueCcKoi 3ajaur. [IoHMMaTh cTepeomMeTpuuecKre
YEepTEXU.
e [loHuMaTh yHHBepCa/bHbIM XapaKTep 3aKOHOB JIOTMKWA MaTeMaTUUeCKHUX PacCy»XAeHUM, UX
MIPUMEHUMOCTh BO BCeX 00/1acTsX UeI0BeueCKou /1esiTe/IbHOCTH.
YpoeeHb o6s3amenbHoll noazomoglLu 8bINYCKHUKA

® Hatioume oauHy sekmopa AB, ecau a) A(—1;0;2), B(1;-2;3);
6) A(—35;—-17;20), B(—34;-5;8).
r r

® Boiyucaume yzon medxcdy eekmopamu a{2;—-2;0} u b{3;0;-3}.
YpoeeHb 803MOXHCHOU N0020MOBKU 8bINYCKHUKA

® Jlanbl mouku A(L;0;c), B(-1;2;3); C(0;0;1). Ilpu kakux 3HaueHusx

¢ mpeyzonbHuK ABC sensemcsi pagHobeopeHHbIM ?

* B mempasdpe ABCD /ABD = Z/ABC = ZDBC =90°, AB=BD =2,

BCBbluucnume cuHyc yana medxicoy npsimMol npgxoosiuje Ui uepe3 cepeOuHbl

pebep AD u BC u npockocmbio epaHu ABD.

Tema2. «MeTo/j KOOpJUHAT B MpocTpaHcTBe» (15 yacos)
Ypoeeub 006s13amesibHOLI N0020MOBKU 00yuanuje2ocs
e YMeTb BBITIO/HATH YEPTEXKH TI0 YCJIOBUIO CTEPEOMETPHUEeCKOU 3a/iauu.
e TloHMMaTh CTEPEOMETPUUECKHE UEPTEXKH.
e YMeTh pellaTh NMPOCTeHIIMe CTepeoMeTpUUecKre 3a/laul Ha HaXOXK/jeHe reOMeTPUYeCKHUX BelTMYuH
(#vH, yI/IOB U T.IL.).
e YMeTb pelath MPOCTEHUIIINE 3a[jaui KOOPAWMHATHBIM METO/IOM.
YpoeeHb 803M03CHOL N0020MOBKU 00yUarouje20cst
e YMeTb BBITIOIHATE UEPTEXXHU TI0 YCIOBHIO CTEPeOMeTPUUeCKO 3ajaun. [loHMMaTh cTepeoMeTpryecKre
YepTeXxH.
e Vcrnonb3oBaTh KOOPAWHATHBIN METOZ, B TTPAKTUUYECKOU JesITe/TbHOCTH [I/Isl PellieHrsT Pa3/InYHbIX 3a/au.
e YMeTb pelllaTh HeC/IOXKHbIE 3a/laul Ha JBWKEHUe.
Ypoeeub 06s13amesibHOL noaeomgeku @blINyCKHUKA
® Hatioume dauHy eekmopa AB, ecnu a)A(—1;0;2), B(1;-2;3);
6)rA(—35;—17; %O), B(—34;-5;8).

® Boiuucaume yzon medxcdy gekmopamu a{2;—2;0} u b{3;0;-3}.
YpoeeHb 803MOMHCHOU N0020MOBKU 8bINYCKHUKA

e /Tanbl mouku A(1;0;c), B(-1;2;3); C(0;0;1). Ilpu Kakux 3HayeHusx

¢ mpeyeonbHuk ABC sensiemcs pagHobeOpeHHbIM ?

¢ B mempasdpe ABCD Z/ABD = /ABC = /DBC =90°, AB=BD =2,
BCBsluucaume cuHyc yana medxicoy npsmotl npgxoosiuje Ui uepe3 cepeOuHbl
pebep AD u BC u npockocmbio epaHu ABD.

Tema 3. «IlunuHAp, KOHYC, map» (16 yacos)
YpoeeHb 06s13amebHOLI N0020MOEKU 00yuarowje2ocs

® VYMeTb pacrio3HaBaTh Ha UepTeXax U MOZE/IsIX TIPOCTPaHCTBeHHbIe ()OPMbI; COOTHOCUTE TPEXMepPHbIe
00OBEKTBI C X OMUCAHUSAMH , N300pa’keHUSIMU.

® YMeTb aHa/IM3UPOBATh B MPOCTENIIINX CIyUassiX B3aUMHOE pacrionio’keHre 00beKTOB B IPOCTPAHCTBe.

e 306pakaTb OCHOBHbIE MHOTOYTOIbHUKY M KPYT/Ible Tejla; BBITIOMHATL UePTEeXXHU T10 YCJIOBUIO 3a/ay.

¢ PemaTh MjIaHUMETPUYECKHE U TIPOCTEHIINE CTEPEOMEeTPUUECKHUE 3a/laul Ha HaXOXK/IeHHe
reoMeTPUUECKUX BeJTMUUH (AJIUH, YIJIOB, TUIOA/el).

¢ lcnonb3oBaTh TP pellleHHH CTePeoOMeTPUUeCKUX 3a/jau MjiaHuMeTprudeckue (hakThl U MeTO/bI;

e [IpoBoaWTh AOKa3aTebHBIE PACCYXKIEHUS B XOfie PellleHus 3a/au.
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YpoeeHb 603M0OXHCHOLI N0020MOBKU 00yuarouje2ocs
® YMeTb aHa/IM3MPOBaTh B3aMHOE PaCIo/Io’KeHHe 0OBEKTOB B IPOCTPAHCTBeE.
¢ Pemmarh cTepeoMeTpHUYeCKUe 3a/laull Ha HaXOKJeHHe reOMeTpUUeCKUX BeJIMUMH (AJIVH, YIJIOB,
riouazien).
e CrpouTh ceueHus LIUIMHAPA, KOHYCAa, LIapa.
Vicnonib30BaTh NpUOOPeTeHHbIE 3HAHUA U YMEeHHS B MPAKTHYECKOH /1eATeIbHOCTH U
NIOBCeJHeBHOM XKU3HH JJI:
® ycciefoBaHus (MOZIeTMPOBAHKS) HEC/IOXKHBIX MMPAKTUUECKUX CUTYalid Ha OCHOBE U3y4YeHHBIX (POpMYIT
Y CBOMCTB QuUryp;
®  BBIYMCJ/IEHUS TUIOLIA el TTIOBEPXHOCTeH MPOCTPAaHCTBEHHBIX TeJl TIPU PelleHHH MTPAaKTHUeCKUX 3a/1au,
WCTIO/TB3YSl TPU HeOOXOAMMOCTH CIIPAaBOUYHUKY U BBIYUC/IUTE/TbHBIE YCTPOMCTRA.
Ypoeeub 006s13ames1ibHOLI N0O20MOBKU 8bINYCKHUKA

® KoHybl ompe3ka npsimMotl, 3aK1I0UeHHO20 Mexcdy NAOCKOCMSAMU OCHOBAHUL
yunuHopa, yoaneHbl om ocu yuauHopa Ha 20 u 15 cm. Hatioume 0auHy OaHHO20
ompeska, ecau paouyc yuauHopa paseH 12 cm, a 8bicoma —25 cm.

® [Tnowadb oceozo ceueHus KoHyca paeHa 0,6cm’. Bbicoma KoHyca pasha 1,2 cm.
Bbluucaume naowjadb NosHOU NOBePXHOCMU KOHYCA.

e [Ilap paduyca 41 cm nepeceueH N10CKOCMbIO, HAX00siWelics Ha paccmosiHuu 9 cm

om yeHmpa. Hatioume niowadb ceueHusl.

YpogeeHb 803MO4CHOLI N0020MOBKU 8bINYCKHUKA

e Halioume 8bicomy u paouyc yuauHopd, umerowjezo Hauboabulyo naowaob
60K0601l N08epXHOCMU, ecu nepumMemp 0ce2020 CeueHusl YuauHopa paeeH 2 p.
® PasHobeOpeHHasi mpaneyusi, 0CHO8aHuUsi Komopoli pagHbl 6¢cm u 10 cm,

a ocmpulli yeon 60°, epawjaemcs 80Kpye 60/1bWe20 0CHO8AHUs. Bbluucaume
niowjadb NOBepXHOCMU NO/YUYeHHO20 mend.

e J/lokaxcume, umo yeHmp ccpepbl, 8NUCAHHOU 8 NpABUWIbHYIO nupamudy,

Jiedcum Ha 8bicome 3motl NUPAMUOBbl.

Tema 4. «O0bembI Tes» (17 yacoB)
Ypoeeub 006s13amesibHOLI N0020MOBKU 00yuanuje2ocs
® YMeTb NMPOBOAUTH Zi0OKa3aTe/ibHble PACCY>KeHHs B XO/ie PelleHus 3a/jau.
® YMeTb pellaTh MPOCTEHILNE CTEPEOMETPHUYECKHE 33/]auM Ha HAXOXKJeHHe TeOMeTPUUECKUX BeTUUUH
(mmvH, yrioB, miolaei, 06beMoB).
¢ lcnonb3oBaTh TIpU PeIIeHWH CTePeOMeTPUUECKHX 3a/jau TVIaHUMeTpUudecKue (PakTbl U MeTO/bI.
® u300pakaTh KPYI/IbIe TeJia; BBITIO/HATh YEPTEXKH I10 YCJIOBHUIO 3a/jau.

YpoeeHb 803M03#CHOL N0020MOBKU 00yUarouje20cst
Hcnob30BaTh NpHoOpeTeHHbIE 3HAHUSA U YMEHHsI B MPAKTHUECKOMH /IeATe/TbHOCTH U TOBCEJHEBHOU

JKM3HU NI
® uccnefoBaHUs (MOJeTMPOBAHMS) MPAKTUUeCKUX CUTYallii Ha OCHOBe M3y4YeHHbIX (hOPMY/ U CBONCTB
(uryp;

® BBLIUKC/IEHHUS] 00BEMOB U I/IOIIa/iel IOBepXHOCTel TTPOCTPAaHCTBEHHBIX TeJT IPU pPellieHn!
MPAKTUYECKHX 3a/iau, UCITO/b3Ys TIPYU HeOOXOMMOCTH CITPABOUHWKY M BLIUMC/IUTE/TbHBIE YCTPOMCTBA.
Ypoeeub 06s13amesibHOLI NOO20MOBKU 8bINYCKHUKA



® Hatioume o6sem npsamoti npusmbl ABCABC,, eciu ZABC =120°, AB=5cwm,

AC =3cm u Haubonblas u3z niowadeil 6OKoBbIX 2paHell paeHa 35cm”.

® Hatioume obvem KoHyca, ecau e2o obpasyrowjas pasHa 13cm,a niowjaob

0ce6020 cevenus pasHa 60cm’.

® B wape npogedeHa niocKoCmb, NepneHOUKY/AspHAs K ouamempy u Oeaswjasi €20

Ha uacmu 6cm u 12 cm. Hatidume o6sembl 08yx nosmyyeHHbIx yacmeli wapd.

YpoeeHb 803MONHCHOU NOO2OMOEKU 6bINYCKHUKA
® B npsiMoy201bHOM napasiienenunede oua2o0HaIU mpex 2paHeli, ebixoosiujue u3

OOHOlI 8epwiuHbl, pasHbl 7cm, 8cm u 9cm. Hatioume obsem napanienenunedd.

® B yunuHOp enucaH wap. Hatioume omHoweHue o6vemo8 yuauHopa u wapd.

e Fydem au naagamsb 8 800e No/blli MeOHbIl wap, duamemp Komopoz2o paseH 10cm,

a moawjuHa cmeHku 2 mm? (ITnomHocmb medu 8,9 2/ com’)

Tema 5. «O0o0maroiee moBTopeHue. Pemenue 3agau» (14 uacos)

YpoeeHnb 06s13amenbHOL N0020MOBKU 8bINYCKHUKA
B pesynibmame u3yueHusi zeomempuu Ha 6a3080M ypoeHe yueHUK 00/13CeH
3HaTh/TIOHMMaTh:

YMmeTh:

3HaueHHWe MaTeMaTHuyecKol HayKu [IJIsl pellieHUs 3a/iad, BO3HUKAIOLUX B TEOPUU U MPaKTHUKe:
LIMPOTY U B TO )K€ BpeMsi OTPAaHUUEHHOCTb TNPUMEHEHHs MaTeMaTHYeCKUX MEeTOZOB K aHalu3y U
WCC/IeZIOBAHUIO TIPOLIECCOB U SIBJIEHU B TIpUPOZie ¥ 00IIIecTBe;

3HaueHVe MPaKTUKU U BOMIPOCOB, BO3HUKAIOIIUX B CaMOM MaTeMaTUKe [/ (JOPMUPOBaHUSI U Pa3BUTHS
MaTeMaTuueCcKol HayKu; BOSHUKHOBEHUSI U Pa3BUTHUSI TeOMeTpUH;

YHUBepCaIbHbINA XapaKTep 3aKOHOB JIOTMKK MaTeMaTuueCKUX PacCy>KJeHUM, UX MPUMEHUMOCTb BO
BCeX 00/IaCTSAX ueioBeuecKoi JesiTe/TlbHOCTH.

pacrio3HaBaTh Ha YepTeXkax U MOJeJIsiX TIPOCTPaHCTBeHHbIe ()OPMbI; COOTHOCUTh TPeXMepHbIe 00BeKThI
C UX OTMCAHUSIMH , U300payKeHHUIMHU

OTUCHIBaTh B3aUMHOE PACIIO/IO)KeHHe TPSIMBIX U TVIOCKOCTel B TIPOCTPAHCTBe, apryMeHTHPOBaTh CBOU
CYy>KZieHus: 00 9TOM pacIio/IoKeHNY;

aHa/IM3UPOBATh B MTPOCTEHIIINX C/Ty4yasx B3aUMHOE PacIiojioykeHre 0ObeKTOB B TIPOCTPAHCTBE;
n300pakaTb OCHOBHBIE MHOTOYTO/TbHUKU U KPYIJIbIe TeJla; BBITIOHATL UePTEXHU T10 YCJIOBUIO 3a/1ay;
CTPOUTH MPOCTeMIie ceueHus Ky0a , TPU3Mbl, TTUPaMU/bI;

pelliaTh TVIaHUMeTPUUeCKre U MPOCTellie cTepeoMeTprUUecKUe 3a/jaul Ha HaXOoXK/eHre
reoMeTpUYeCKUX BeJIMUMH (JIJTUH, YI7IOB, Tiola/el, 00beMOB)

HCTI0/Th30BaTh TPU pellleHnH CTepeoMeTpHUUeCcKHX 3a/iau IJlaHUMeTprudeckre ¢hakThl U METO/bI;
MIPOBOJUTSH Jl0Ka3aTe/lbHbIe PacCyKJeHHUsl B X0fie pellieHUs 3a/jay;

HCIO/Ib30BaTh MPHOOpeTeHHbIe 3HAHUSA M YMEHHA B MPAKTHYECKOH esATeTbHOCTH 1
MOBCEeJHEBHOM JKU3HU JIJIf:

vccenoBaHus (MOJe/IMpOBaHKsl) HECTIOXKHBIX MPaKTUUeCKUX CUTYalj|il Ha OCHOBe U3y4YeHHbIX (hopMy/
Y CBOMCTB (puryp;

BBLIUHC/IEHUS] 00BEMOB U TI/IOIIA el TOBEPXHOCTEH MTPOCTPAaHCTBEHHBIX TeJI IPH PelleHnH
MPaKTUYeCKUX 3a/iau, UCII0/b3ysl TIPYU He0OXOMMOCTH CIIPABOUHMKY U BBIUKC/IUTE/IbHBIE YCTPOMCTBA.

YPOGeHb 603MOJCHOU N0020IMOGKU 8bINyCKHUKA



e /lambl 08e cKkpewjusarowjuecsi npsimble, y2on medxcdy komopbimu pageH 90°.

Hatioume mHodcecmgo cepeduH 8cex ompe3koe OaHHOU OAuHbl d, KOHYbl KOMOPbIX

Jexcam HA S5mux nNpsamblX.

*B yC€H€HHOﬁ nupamuae CooCmeemcmeeHHbleé CIMOPOHbI OCHOBAHULl OMHOCAMCA

Kak 2:5. B kakom omHoweHuu deaumcsi ee 06semM naocKkocmbio, npoxoosiujeli

uepe3 cepeOuHy 8bICOMbl 3MOU NUPAMUObI NAPAIEAbLHO OCHOBAHUSIM ?

© CmopoHa OCHOBAHUS NPABUIbHOU Wecmuy20/bHOU nupamuodbl pasHa 6, a y2on

60K080ll 2paHu ¢ naockocmbio ocHogaHusi paseH 60°. Hatidume paduyc cgepbl,

8NUCAHHOLI 8 NUpamuoy.

® B wap ¢ niowjadvto nogepxHocmu, pasHoii 1007, enucaHa npaguibHas

uemblpexy20/bHas nUpamudd mak, 4Umo YyeHmp wapda pacnonodceH eHympu

nupamuodbl. Hatioume niowadb 60k060ll nogepxHocmu nupamuobl, eciu niowaob

ee OCHOBaHUsi pasHa 32.

® B kybe ABCDA B,C,D, mouka M nedxcum Ha pebpe BB,, npuuem BM : MB=3:2,

a mouka N nexcum Ha pebpe AD, npuuem AN : ND =2:3. Bbluuciume cuHyc yena

medxcdy npamoti MN u npockocmbto eparu A B,C,D;.

ITpoepamma. Konmposb 3a ee 8binosHeHUem

IIporpamma

KoJ1-
BO
qac

KonTpons
U
OTMETKH

KoMmbIoTepHOe o0ecreueHne
ypoKa

Tema 1. IloBTopeHue «BeKTOpbI B IPOCTPAHCTBe» (2 4acoB)

Y-1. KombuHupoBaHHbIH ypok «CrioykeHue 1 YCTHBIN cueT 3ajiaHus [J11 yCTHOTO cyera.
U BbIUMTAHWE BEKTOPOB. YMHOXeHHe Ymp.1.
BEKTOpa Ha YHC/Io».

1

¥Y-2. KoMOMHHUPOBAHHBIN YPOK
«KomryiaHapHbIe BEKTODBI».

Tema2. «MeTtop KOOpAH

HaT B npocTpaHcTBe» (15 yacoB)

Y-1. Ypok-nekuus «KooprHaTbl TOUKU U 1 JleMOHCTpaLMOHHBIA MaTepual
KOOpJMHATHI BEKTOpa. «IIpsiMmoyrosibHast cucTeMa
KOOpAUHAT»
¥Y-2. Ypok-3akperieHrie U3yueHHOro. 1 YcTHbIlM cueT 3afaHus /11 yCTHOTO CYeTa.
Ymp.1.
1 [MpakTuueckasi pabora
¥-3. Ypok-npaktukym «[Ipocretiiime
3a/lauy B KOOpAMHATaX»
1
Y-4. Ypok-pellieHue 3a1a4
1 CamocrosTensHas
Y-5. ¥Ypok-periieHue 3a/1au pabora 1.1




Y-6. Ypok-nekuus «CkansgpHoe
TIpOU3Be/JieHre BeKTOPOB»

JleMOHCTpaLMOHHBIN MaTeprasl
«CKasisipHOe Mpou3Be/ieHHe
BEKTOPOB»

1 YCTHBIM cueT 3azfaHus J/1s1 yCTHOTO CyeTa.
Y-7. KomOrHMpOBaHHBIHN ypok «CBOMCTBa Ymp. 2
CKaJIIPHOTO MPOM3Be/IeHHs BEKTOPOB»

1 YcTHbIlM cyeT 3afanus /151 yCTHOTO cyeTa.
Y-8. Ypok-3aKkpernieHrue W3yuyeHHOro. Ymp.1, 2

1 CamocrosTenbHas
¥Y-9. Ypok- peleHue 3a1a4y pabora 1.2

1 JleMOHCTpaLMOHHBIA MaTepural
Y-10. Ypok-niekuus «/IBrxKeHUs» «/IBYOKeHUsI»

1 YctHbiM cueT 3ajanus J/1s1 yCTHOTO cyeTa.
Y-11 Ypok-npakTUKyM «/IBH>KeHUsI» Ymp. 3

2 CamocTosiTenbHast 1eMOHCTpAalLMOHHBIN MaTepuall
¥-12,13. YpoKu peliieHust 3aa4 pabora 1.3 «[IBYD>KEHMSD»

1
Y-14 Ypok-0060011jeHHe, CCTeMaTH3al[us 1
KOpPeKLMsI 3HaHUU

1 KonTtponbHas pabora

¥-15. ¥YpoK - KOHTpO/IbHasi paboTa

Nel

Tema 3. «IlumuHAp, KOHYC, map» (16 yacos

)

Y-1. Ypok-03HaKOM/IeEHUE C HOBbIM 1 leMOHCTpalMOHHbBIN MaTepuarl
Marepuaaom «LlunuHap» «unuupp»
¥Y-2. Ypok-3aKperieHie U3yueHHOro. 1 YCTHBIN cueT 3afianus J/1s1 yCTHOTO cyeTa.
Yrip.4
1 CamocrosTensHas
Y-3. ¥Ypok- pelnieHue 3a/iau pabora 2.1
Y-4. Ypok-03HaKOMJ/IEHWE C HOBbIM 1 1eMOHCTpaLMOHHbIY MaTepual.
MarepuanioM «KoHyc. YceueHHbIl KOHYC» «Konyc»
Y-5. Ypok-3akperieHre W3yu4eHHOro. 1 YCTHBIN cyeT 3aziaHus 11 yCTHOTO CyeTa.
Yrip.5
2 CamocrosTenpHas
Y-6,7. YpoKu pellieHust 3a7a4 pabora 2.2
¥-8. ¥Ypok-nekiusi «Cdepa u 1iap» 1 leMOHCTpalMOHHbIN MaTepual.
«Cdepa u 1map»
1 YCTHBIM cueT 3aziaHus [j1s1 yCTHOTO CyeTa.
¥Y-9. Ypok-3akperieHrMe W3yuyeHHOro. Yrip.6
Y-10. YpOK-NPaKTHUKYM. 1 ITpaktrueckas pabora | TpuroHomeTpus
3 YcTHbIlM cyeT 3afanus /151 yCTHOTO cyeTa.
Y-11,12,13. Ypoku pelieHus 3aja4 Yrp.4,5,6
Y-14. Ypok-camocTosTe/bHasi paboTa 1 CamocrosiTennbHast
pabora 2.3
1 YcTHbIlM cyeT 3ajanus [/151 yCTHOTO cyeTa /
¥Y-15. ¥Ypok- 060011jeHIe, CHUCTeMaTH3aLIUs ymp. 4,5,6
Y KOPPEKLMsI 3HAaHUMU.
¥Y-16. YpoK- KOHTpO/IbHasi paboTa. 1 Kontp/pabora Ne2.

Tema 4. «O0beMsbI Tes» (17 yacoB)

Y-1. ¥Ypok-nekius «[ToHsTHE 00BEMA. 1 JleMOHCTpaLMOHHbIN MaTepua.
OO6BeM MpsIMOYTOTBHOTO «[TonsATHE 0OBEMAX
rapaJiiesienuresiar.

Y-2. KombuHrpoBaHHbIH YPOK «O6beM 1 YCTHBIN cyeT 3ajaHus [i/11 yCTHOIO CcyeTa.

TIPSIMOM TIPU3MbI U [WIMHZPA».

Ynp.7




Y-3,4. Ypoku pelieHus 3ajad

1 CamocrosiTesibHast
Y-5. ¥pok-camocTosiTesibHasi pabora. pabora 3.1
Y-6. ¥Ypok-nekuusi «O6bemM HaKJIOHHOM 1 [leMOHCTpaLMOHHbBI MaTepuyarl.
TIPU3MBI, TUPaMU/ibl, KOHYyCa.». «O6beM HaKIOHHOU TIPU3MBI,
MMpaMU/Ibl, KOHYCa».
Y-7. Ypok-3aKperuieHue U3y4eHHOro. 1 YCTHBIM CcyeT 3ajiaHud /11 yCTHOTO cyeTa.
Ymip.8
Y-8. ¥YpOK-TIpaKTUKYM 1 ITpakTHueckast pabora.
1
Y-9. Ypok- pellieHue 3a1a4
1 CamocrosiTesibHas
¥Y-10. ¥Ypok-camocTosiTenbHasi pabora. pabora 3.2
¥-11. KombuHrpoBaHHbIH ypoK «O6bem 1
11apa ¥ miomajb chepbi».
Y-12. Ypok-3aKkperuieHue U3y4eHHOro. 1 YcTHBIN cueT 3afaHus AJ1s1 yCTHOTO CYeTa.
Yrip.9
2
Y-13,14. Ypoku pellleHus 3a1a4
1 CamocrosiTesibHas
¥Y-15. ¥Ypok-camocTosiTenbHasi pabora. pabora 3.3
1 YcTHbIlM cyueT 3afaHus /11 yCTHOTO CYeTa.
Y-16. ¥Ypok- 060011[eHIe, CHCTeMaTH3aLIUs Ynp.7,8,9
Y KOpPEeKLUs 3HaHUM.
¥Y-17. ¥YpoK- KOHTpo/bHasi paboTa. 1 Kontp/ pabora Ne3.

Tema 5. «O000mawmee nosropeHue. Pemmenue 3agau» (18 yacoB)

¥Y-1,2. Ypoku pelilieHUs 3a/ay 10 TeMe 2
«IlapannenbHOCTb U MepreHAuKY/ISPHOCTb
TIJIOCKOCTEeN»
Y-3,4. Ypoku pellieHus1 3a/jay 10 TeMe 2 CamocTosiTenbHast
«MHOrorpaHHUKu» pabora 4.1
Y-5,6. Ypoku pelieHus 3ajad o Teme 2
«Tesia ¥ NOBEPXHOCTH BpaLL|eHUSI»
Y-7,8. Ypoku pelieHus 3ajad o Teme 2 CamocrosTennbHas
«O6Bembl Tes U TIOMAAN UX pabora 4.2
TIOBEPXHOCTEN»
¥-9,10. Ypoku peleHus 3ajad o Teme 2
«KoopuHaThsl ¥ BEKTOPbI»
Y-11,12. Ypoku pelleHust 3aa4 2
¥Y-13-15 3apauu tectoB EI'D 3

2 WToroBasi KOHTpO/IbHAS
¥Y-16-17. Ypok- KOHTpO/IbHast pabora. pabora

1

Y-18. 3aKmounTeNbHBIN YPOK

CucTeMa YPOKOB yCJ/IOBHA, HO BCe Ke BbI/IE/ISIFOTCS C/IeAyIOIIe BUAbIL:
Ypok-nekyus. IIpeanosnaraloTcsi COBMeCTHbIE YCHUSL YUWTeIsl U YUeHUKOB /IJIsi peliieHus 001ield mpobeMHOM
ro3HaBaTe/bHONW 3afiauv. Ha TakoM ypoke MCMO/b3yeTcsl [eMOHCTPALIMOHHBIM MaTepyan Ha KOMITbIOTepe,
pa3paboTaHHbBINM yunTe/ieM WK YUeHUKaMU, MYJIbTUMeAUMHbIe TIPOJYKTHI.
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Ypok-npakmukym. Ha ypoke yuaiuecs paboTarOT HaJ, pas/IUYHbIMU 33/laHUsIMH B 3aBUCHMOCTH OT CBOel
TIOZITOTOB/IEHHOCTH. Buapl paboT MOryT ObITh CaMbIMK DPa3HBIMH: TIMCbMEHHbBbIE WCCIeAOBAHUS, PpelleHne
pa3UuHBIX 3a/ja4y, U3y4yeHHe CBOMCTB pa3/IMUHbIX (PYHKLMM, paKTHYeCcKoe NMpUMeHeHre Pa3InyHbIX METO0B
pellieHUs1 3ajau. KommbloTep Ha TakKuMX YpOKax HCIOMb3YyeTCs KakK 3/eKTPOHHBIA KaJlbKYy/lATOp, TpeHaKep
YCTHOTO CueTa, BUPTyasbHasi 1abopaTopusi, UCTOUHUK CIPAaBOYHOM MH(OpMaLIKK.

Ypok-uccnedoeanue. Ha ypoke yuaiyecss peliaroT MpoOeMHYO 3afady HCC/Ie[oBaTe/IbCKOTO Xapakrepa
aHaAJIMTUYECKUM MEeTOZIOM U C TIOMOILIbI0 KOMITbIOTepa C UCTI0/Ib30BaHUEM Pa3/IMuHbIX JlabopaTopuii.
KombuHupoeaHHblll ypok Tipe/iTiofiaraeT BbIIOTHeHHe paboT 1 3a/laHuid pa3HOTO BUJA.

Ypok peweHus 3adau. BripabaTbiBalOTCA y YdYall[UXCsi YMeHWs M HaBbIKM pellleHWs 3a/au Ha YpOBHe
00s13aTesIbHOM ¥ BO3MOXKHOM TOATOTOBKe. JIt0OOM yualuiicsi MOKeT WCIIONb30BaTh KOMIIbIOTEPHYIO
MH(POPMAaLMOHHYI0 6a3y T0 MeTofiaM pellieHUs] Pa3/IMuHbIX 3a/ay, M0 CBOMCTBAM 3/ieMeHTapHbIX (QYHKLWN U
T.I.

Ypok-mecm. TecTupoBaHUe TPOBOJUTCS C 1ieJIbl0 JAWAarHOCTUKMU TpO0esioB 3HaHWM, KOHTPOJIS YPOBHs
00yueHHOCTH Y4Yallixcsi, TPEHUPOBKU TeXHHKEe TeCTUPOBaHHWs. TeCThbl TIpeIaraloTcs Kak B IMeYaTHOM TaK U B
KOMITbIOTePHOM BapuaHTe. [Ipruem B KOMITbIOTEDHOM BapHaHTe BCerja C OrpaHuuYeHreM BpeMeHH.
Ypok-3auem. YCTHBII OINpPOC yyall[UXCsl [0 3apaHee COCTaB/EHHbIM BOIIpOCaM, a TakKXXe pelleHWe 3azay
Pa3HOro ypOBHSI MO M3yUeHHOU TeMe.

Ypok-camocmosimenbHas paboma. IlpesnararoTcsi pasHble BH/IbI CAMOCTOSITeIbHBIX PaboT: JBYXypOBHeBasi —
yPOBeHb 00si3aTe/IbHOM TOATOTOBKU - «3», YPOBEHb BO3MOKHOU TIOATOTOBKU - «4» U «5»; OO/BILON CITHUCOK
3a/laHUiA Pa3HOTO YPOBHSI, M3 KOTOPOTO YYAIIUICS pelliaeT WX 10 CBOeMy BbIOOPY. Ps/1oM € yUeHMKOM Ha TakvX
YPOKax — BK/IFOUEHHbI KOMITbIOTepP, KOTOPbIM OH UCMO/b3YeT M0 CBOEMY YCMOTPEHHIO.

Ypok-konHmpoabHas pa6oma. TIpoBoAWTCS Ha [BYX YPOBHSIX:

YDPOB€Hb o0si3aTeIbHOM TIOZIFOTOBKH - «3», YPOB€Hb BO3MOKHOU TO/ATOTOBKY - «4» U «5».

KovmnbroTepHoe o0ecnieueHHue ypOKOB.

B pasgene paboueii nporpammsl «KomrbioTepHoe obecrieueHrie» CrlaHUPOBaHO NPUMeHeHVe UMEIOIIHXCST
KOMIbIOTEPHBIX TPOAYKTOB: [IeMOHCTPAljMOHHbIA Marepuas, 3a/laHusi [Jil yCTHOrO Orpoca ydYaljuxcs,
TPEHUPOBOYHbIE YIIPAXXKHEHUs, a TAK)Ke Pa3/IMuHble 3/IeKTPOHHbIE YUeOHUKU.

JlemoHcmpayuoHHbIli Mamepuan (cAatiobt).

Co3paeTcs c 1je/1bt0 00ecriedeHus: HarvISIAHOCTY TIPY M3y4YeHWH HOBOTO Marepuara, UCTI0/Ib30BaHuUsI TIPU OTBeTax
yuaimyxcsi. IlprMeHeHrWe aHMMaLMM TIpM  CO3JAaHUM TaKOrO KOMIBIOTEPHOTO TPOAYKTa II03BOJSIET
paccMaTpuBaTh BOMPOCHI MaTeMaTUueCKoi TeopuM B JIBWKeHHH, obecrieurBaeT JpPYyrou MoAxo[ K H3yueHWIO
HOBOT'0 MaTepua’ia, BbI3bIBaeT MOBBILLIEHHOE BHUMaHWe ¥ UHTepeC y yyallixcsl.

[Tpu perieHun MOOBIX 3a/lau MCIO/b30BaHKe rpadyyeckol MHTeprpeTalyy YC/IOBUs 3aJjauM, ee pelleHust
TI03BOJISIET YYaIMMCS TIOHSTh MaTeMaTHUuecKylo WJel0 pereHusi, 6osiee TIyOOKO OCMBICJUTH Te€OPeTHUeCKHU
Mmarepuars o JaHHOU TeMe.
3adaHus 015 ycmHo20 cuema.

OTH 3a/laHust Aal0T BO3SMOXKHOCTb B YCTHOM BapuaHTe OTpabaThiBaTh pa3/vyHble BOIIPOCHI TEOPUH U TIPAKTUKH,
TIPUMEHsIsl TIPUHLWITEI HAITSAHOCTH, [JOCTYIMHOCTA. VIX MOXKHO HCIIO/Mb30BaTh Ha 000OM ypOKe B pPeXHMe
yuuTesb — YUEHUK, B3aMMOMPOBEPKH, a TaK)Ke B BI/le TDEHUPOBOYHBIX 3aHATUM.

TpeHupoeouHble ynpajcHeHusl.

BkrovaroT B cebst 3a7iaHusi C BOTIPOCAMU Y HAIVISIIHBIMA OTBETaMH, COCTaB/I€HHBIMH C TIOMOIIbI0 aHUMAaLHH.
OHM TMO3BOJISIFOT YYEHHWKY CaMOCTOSITeJIbHO OTpabaThiBaTh pa3/idyHble BOTMPOCHI MaTeMaTUuecKod Teopud U
MPaKTUKU.

Cnatiosl «)Kueas 2eomempusn».

HarnsiiHble uepTe)Xu reoMeTpuyecKnx (Uryp ¥ reoMeTpUUecKdx Tel. B /aHHOW cpefie BO3MOXKHBI OBICTpBIE
W3MeHeHHs] B uUepTeXXax M DUCYHKax, UTO T[I03BOJISIET C/ieJiaTb YepTeX IOJBW)KHBIM, Har/IsiAHbIM, Oosiee
TOHSITHBIM.

D/1eKmpoHHble yueGHUKU.

OHM HUCIOMB3yIOTCS B KaUueCTBe BUPTYa/IbHBIX J1abopaTopuii TIpH MPOBeJeHNH NMPAKTUUeCKUX 3aHSTHH, YPOKOB
BBeJIeHHSI HOBBIX 3HaHMU. B HHUX 3ak/ioueH OOJBIION TeopeTUYecKuil MaTepuaj, MHOTO TpeHa)kKepoB,
MPaKTUUEeCKUX U HMCCIeA0BaTe/NbCKUX 3aZlaHui, CIIPaBOYHOro Marepuasna. Ha /0060M M3 YDPOKOB BO3MOXKHO
WCII0/Tb30BaHUE KOMITBIOTEDHBIX YCTHBIX YyMpaKHEHWW, TNpHMeHeHHe TpeHakepa YCTHOrO C4yeTa, uTo
aKTUBU3UPYET MBIC/IUTEbHYIO [eITe/IbHOCTh YYallluXCsi, pa3BUBaeT BbIUMC/IMTE/IbHble HaBbIKM, TaK Kak
T03BOJISIeT OCYILIeCTBUTh MHOM MOAXO0/, K U3y4aeMol TeMe.
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Vcnonb30BaHWe KOMIMBIOTEPHBIX TEXHOJOTMH B TIpeNofiaBaHUM MaTeMaTUKHU I103BOJISIeT HeNpepbIBHO
MeHSTb (hopMbl paboThI Ha YPOKe, TOCTOSIHHO UepeZioBaTh YCTHbIE U NMHMChbMeHHbIe YIPaXKHeHUsl, OCYIeCTB/ISTh
pasHble TMOAXOAbl K PpeLIeHHI0 MareMaTMueCcKWx 3a/ad, a 3TO IIOCTOSHHO CO3[aeT U TOJJlep’KUBaeT
VHTeJIJIeKTya/lbHOe HarpshbkKeHWe ydaluxcsi, (QOpMUpYyeT Yy HUX yYCTOMUMBBIA MHTEpeC K M3YUEHWIO JaHHOTO
npeZiMeTa.
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1. AranacsiH JI.C. Teomerpusi. Yue6HUK /7151 10-11 K1accoB o611jeo0pa3oBaTe/ibHbIX YupexjeHuid. M.,
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TEMATUYECKOE IVNTAHUPOBAHUE
l'eometpusi 11 Kacc

Yueonuk: AranacsH JI.C. I'eomeTpus. Yueonuk jiis 10-11 knaccoB. M., «IIpocBemenue», 2007.
ITporpamma: BypmucrpoBa T.A.T'eomerpusi. 10 - 11 knaccsl. IIporpammsl 001meo6pa3oBare/TbHBIX
yupexpaenuii. M., «IIpocBeienue», 2009.
CocraB/ieHO Ha 0CHOBe (heflepa/IbHOI0 KOMIIOHEHTA rocyjapcrseHHoro CtaHapra cpeiHero (I0/IHOTI0)
o01iero o0pa3oBaHus M0 MaTeMaTHKe.

Ne HauMeHoBaHMe TeMbI Kon-Bo |Iara [l'[pnMeqalme
1\t 4acoB
1 [[ToBTOopeHue «BekTOpbI B IPOCTPAHCTBE» 2
1.1 [«CrokeHrie ¥ BBIUMTaHUE BEKTOPOB. YMHOXeHHe 1 6 CenTs16pb Iy
BEKTOpA Ha YUCJIO».
1.2 |KomMmyiaHapHOCTb BEKTODOB» 1 9
1 [Metoj KOOPpAMHAT B IIPOCTPAHCTBE 15

1.1 |[KoopauHaThl TOYKU ¥ KOOPAUHATHLI BEKTOPa 12;16

1.2 [[IpocTeiiue 3ajaud B KOOpAMHaTaX 19;23;26

1.3 [CkasisipHOe Npou3Be/ieHre BEKTOPOB 30;4 OKTSIOpb

1.5 BIDKEHHS 14;18

1.6 |PerieHme 3a7ja4 21;25

2
3
2
1.4 |Perienue 3ajau 2 7;11
2
2
1

1.7 [[ToBTOpUTENHHO-000061IArOIIMIT YPOK 28
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1.8 t(oumponbuau paboma Ne 1 no meme «Memoo 1 1 HOSIOpb
00pOUHaMmM 8 NPOCMPAaHCMee»
2 |I_[1/mnH,qp, KOHYC, LIap 16
2.1 [Qumusap 1 4
2.2 [Pemenue 3amau 2 15;18 Iy
2.3 |KoHyc. YceueHHbIN KOHYC 2 22;25
2.4 [Pemenue 3azau 2 29; 2 iekabpb
2.5 [Cdepa 4 6;9;13;16
2.6 [|Pemenue 3amau 1 20
2.7 [[Ipo6HbIii 5K3amMeH 1 D3
2.8 [Pemenue 3amau 1 D7
2.7 [[ToBTOpHUTENTHHO-00001AIOIINK YPOK 1 17 111y ssHBapb
2.8 |KonmpoabHasi paboma Ne 2 no meme «LjuauHdp, 1 20
KOHYC, Wap»
3 |O6BemsbI Tes1 17
3.1 [O6bem NpsIMOYTO/ILHOTO Mapasiie/enyresia 1 24
3.2 [O6Bbem NpsiMoii MPU3MbI M LIWIMHAPA 1 27
3.3 [Pemenue 3azau 3 31; 3;7 (heBpasib
3.4 |O6bemM HaKJIOHHOW NPU3MBbI, TUPaMU/IbI, KOHYCA. 3 10; 14; 17
3.5 [PeleHue 3amau 2 21;24
3.6 [0O6beM I11apa U TUIomagbL chepbl 2 28; 3 MapTt
3.7 [|Pemmenue 3amau 3 7; 10; 14;
3.8 [[ToBTOpHUTEBHO-0000IAIOIINI YPOK 1 17
ITpo6HbIN K3aMeH 1 D1
3.9 |KonmpoabHast paoma Ne 3 no meme «OGoembl 1 24
ymes»
4 |O0o0Iaroiiee MOBTOPeHHE 18
4.1 [PemieHue 3agau 15 4.04-20.05 Aripesib-Maii
4.2 |Amozoeas KoHmMpo/ibHasA paboma 23
2
4.3 PBakaouumenbHbIll ypoOK
1
MToro yacos 68
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