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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOrMYecKOE€  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIAa, B YaCTHOCTH
¢u3znyeckux 3aaau.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  O0OecleueHUE  BO3MOXKHOCTM  NPUOOpPETeHHS U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMM 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacipeHe MpeACTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOHM KyIbTyphI H
¢dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYypax KaK o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMupOBaHrE YMEHUs paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHHOM
MHUpPE MHOTOTPAHHUKH M Tejla BpAIEHUS, KOHCTPYHPOBaTh T'€OMETPUUYECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JIOKa3aTeIbCTB U alTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3aJ1ay U 3a]a4 C MPAKTUUYECKUM COJCPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHMHU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATHKHU B MPOBEJECHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl W  KOOpAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
POrpamMMbl, pacHpeleIEHHbIM M0 ToJaM OOy4YeHHs, CTPYKTYpPHPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus s guddepeHuuanuu  o0ydeHHs,  TTOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuéroMm BbIOOpa Oyaymied npodeccuu, obecrneunBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonoxeHue NpsiMBIX B IIPOCTPAHCTBE: IE€pPECEKarolumecs,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
U 1uiockocTu. [lapaiienbHoe M LEHTpPaJbHOE MNPOEKTUPOBAHUE, H300pakeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBOKCTBA napajuIeNIbHBIX IJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIABHBIE W MEPIECHAUKYJSIPHBIE K ILIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUJIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBas W MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBuwibHas W yceu€HHas mnupamuabl. CpoiicTBa pédep U OOKOBBIX TIpaHel
MpaBUILHOW TUpaMubl. [IpaBuibHBIE MHOTOTPAHHUKHU: MpaBWJIbHAA NpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o TpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
JTOAECKA3IP U UKOCADIP.

Brruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielienunena, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpPUS NPaBUIBbHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa 1O TPEM
HEKOMIUIAaHApHBIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpPAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpaiieHwus:
IUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka nminmHiapa u koHnyca. Cummerpusi chepsl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHnanuy Ten BpamieHuss ¥ MHororpaHHukoB. [lpusma, BmmcaHHas B
MUWINHAP, ONMHMCAaHHas OKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpALLCHUS.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIOaAb chepbl U e€ yacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUS: CEYEHUS TUINHIpPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ IpPH PEIIEHUH TE€OMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKCHUN: TapaulelbHBIA IEepPEeHoC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIUNA 00YUaIOMIEerocsl KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOLETyp TPaKTaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (GU3NYecKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUYECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, 0CO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHYECKUX MPo0JIeM, OpUeHTAITUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MAaTUKM W MaTeMaTUYeCKOW KyJIbTYpOM KakK CpEACTBOM IIO3HAHUS MUDA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ieTICHUS TIOHATHI, yCTaHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (QopmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUS
B (hakTax, JAHHBIX, HAONIONCHUSAX W YTBEPIKICHUSAX, MpEAJaraTb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJNTH CAMOCTOSTEIHHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHHIA
(IpsiMBIC U OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTAIIUIO, TIPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS M BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibcKue JeiCTBUS:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
IPOBENEHHOIO  HAOJIONECHMS, UCCIENOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATH AeUIMTH MHPOpPMAIIMHU, JAaHHBIX, HEOOXOIUMBIX JJI1 OTBETA HA
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIIHIO, MPEJACTABIATh €€ B pa3luyHbIX ¢dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
ICJIsIMHAU O6H_[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4H, BBICKA3bIBaTh HWACHU, HALCIICHHBIC Ha IIOHUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/ISI 3aga4du, BKCHepI/IMeHTa, HCCJICAOBAaHUs,
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1au, BEIOUpATh CIOCOO peleHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXKJATh TMPOIECC M PpPe3yJbTaT pabdoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
pelIeHnH 3a7a4 ¥ MPOBEACHUN MaTEeMaTUYECKUX PACCYXKICHU;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMH, CBS3AHHBIMU C yIjJaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsMOYyroJIbHBIN Mapaiesenunes, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NpOEKTHpOBaHUE (UTYp Ha IJIOCKOCTh, BBIIOJIHATH M300pakeHus QUryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MUpaMu/ia), FTCOMETPUIECKUX TeJl C TPUMEHEHUEM (HOpPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTb CHMMETPHH, LIEHTP, OChb M INIOCKOCTb CHMMETPUHU
uryper;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKMX OTHOLICHWH H
HaXO0XXJICHUE TECOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH I[OJIYYECHHBbICE 3HAHUS HA TNPAKTUKE: CpaBHUBAaTh U
aHaJM3UPOBATh PEalbHbIE CUTyalld, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTU4yecKu  CcQOopMyIHpPOBAHHON
npoOeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U chepruyeckord MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpauleHus (UWIMHApP, KOHYyc, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJI BpPAIICHMUS,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUSIMHU Tell
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXIY IUIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPEoOpa3oBbIBaATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 1O TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpaIleHUS TIpH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWsT MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUS IHIIMHIPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl JJISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKHX OTHOLICHUW U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBAThH M OLICHUBATH PEAJIbHBIE CUTYAILlUU, IPUMEHSITh H3yUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh MPAKTUYECKUE 3a/ayud, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 0
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3 0
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25 1
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpeHue, 06o6meH1iIe u 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/
n

Tema ypoka

KoaudecTBO 9acoB

Bce
IO

KoHnTtpous
HbIe
padoThI

IIpakTHyec
KHe
padoThI

Jdara
H3y4eH
usi

DJIEeKTPOHHBI
e undposbie

oOpa3oBareJl
bHbIE

pecypchl

OcHOBHBIE
MpaBuIia
M300paKeHUs Ha
pUCYHKE
TJIOCKOCTH,
MapajuIeIbHBIX
MPSIMBIX
(oTpe3koB),
CepeHbI
oTpe3Ka

01.09.2

IlonsaTus
CTEPEOMETPHU:
TOYKa, IIpsMasi,
IUIOCKOCTb,
MIPOCTPAHCTBO.
OcHoBHBIE
paBwIIa
M300pakeHus Ha
pPUCYHKE
IIOCKOCTH,
napayuienbHbIX
MIPSIMBIX
(oTpe3koB),
CepeIHBI
oTpe3Ka

05.09.2

ITonsTus:
IIEPECEKAIIINEC
s TIITIOCKOCTH,
MEepECEeKarIInec
s apsiMas u
IUIOCKOCT;
MOJYIPOCTPAHCT
BO

05.09.2

Tlousarus:

08.09.2




IIepeceKaroInec
sl TNIOCKOCTH,
IIepeceKaroInec
s npsiMasi v
IJIOCKOCTh;
MOJIYIPOCTPAHCT
BO

MHoOrorpaHHuKu
, 1300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHH
bIX huryp,
HECYIIECTBYIOIIL
X 00BEKTOB

12.09.2

MHororpaHHuKH
, 1300pakeHne
MPOCTEUIIINX
MIPOCTPAHCTBEHH
BIX (uUryp,
HECYIIECTB YOI
UX 00BEKTOB

12.09.2

AKCHOMEI
CTEPEOMETPUHU U
MEepPBbIC
CJIEJICTBUS W3
HHUX

15.09.2

AKCHOMBI
CTEPEOMETPUU U
MEepPBbIC
CIICJICTBUS U3
HHUX

19.09.2

AKCHOMBI
CTEPEOMETPHUU U
nepBbIe
CIIEICTBUS U3
HuX. CiocoObI
3a/IaHUs] IPSIMBIX
M TIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHus
MIPSIMBIX U
IUIOCKOCTEH

19.09.2




10

N300pakenue
CEYCHUI
UpaMuIbl, KyOa
U TIPU3MBIL,
KOTOpBIE
MIPOXOJIAT Uuepe3
ux péopa.
N3o6pakenue
nepeceueHust
MOJTyYEHHBIX
IIJIOCKOCTEM.
PackpaiuBanue
MTOCTPOECHHBIX
CEUYECHMIT
pa3HBIMU
[BETaMHU

22.09.2

11

N3obpaxenue
CeYeHUM
MUpaMHIbI, KyOa
Y TIPU3MBIL,
KOTOpBIC
MIPOXOJIAT Yepe3
ux péopa.
N3o6pakenue
nepeceyeHust
MOJTY4YE€HHBIX
IJIOCKOCTEM.
PackpamnBanue
MTOCTPOCHHBIX
CEUYEHUI
pa3HBIMU
IBETaMH

26.09.2

12

N300pakenue
CEYECHMI
MMpaMuIbl, Kyoa
U TIPU3MBI,
KOTOpBbIC
POXOJIAT Yepes3
ux péopa.
N300pakenue
nepecedeHust
MOJTY4YEHHBIX
IIJIOCKOCTEM.

26.09.2




PackpamBanue
IIOCTPOEHHBIX
CEYCHUI
pa3HBIMHU
LBETaMU

13

N3o6pakenue
CEUYEHUI
MUpaMuUIbl, Ky0a
U TIPU3MBIL,
KOTOpBIE
MIPOXOJIAT Uuepe3
ux péopa.
N3obpaxkenue
nepeceycHus
MTOJTY9E€HHBIX
IIJIOCKOCTEM.
PackpamuBanne
MTOCTPOCHHBIX
CEUYCHMIT
pa3HBIMU
[BETaMH

29.09.2

14

Merton cienos
JUISL TIOCTPOCHUS
CeYeHUN

03.10.2

15

Meton cienos
JUISL TIOCTPOECHUS
CEUYCHMH.
CsoiicTBa
IepeceueHu i
prIMI)IX nu
IUIOCKOCTEH

03.10.2

16

Merton cienoB
JUISL TIOCTPOECHUS
CEUCHUM.
CsoiicTBa
MepeceueHu i
MIPSIMBIX U
IUIOCKOCTEH

06.10.2

17

[TocTpoenne
CEYECHUI B
nupamu/ie, Kyoe
10 TPEM TOYKaAM

10.10.2




Ha p&Opax.
Coznanue
BBIHOCHBIX
yepTexen u
3aMMch I1aroB
MIOCTPOCHUS

18

ITocTpoenue
CEYCHUI B
nupamu/ie, Kyoe
o TPEM TOUKaM
Ha pEopax.
Co3pnanue
BBIHOCHBIX
YepTexKEn U
3aruch 11aroB
MOCTPOEHUS

10.10.2

19

ITocTpoenne
CEUYEHUIl B
nupamuze, Kyoe
0 TPEM TOYKaM
Ha pEopax.
Co3nanne
BBIHOCHBIX
yepTexen u
3auCh 11aroB
MMOCTPOEHUS

13.10.2

20

ITocTpoenue
CEYCHUI B
nupamuze, Kyoe
10 TPEM TOYKaAM
Ha pEOpax.
Cosnmanune
BBIHOCHBIX
yepTexKen u
3alKCh H1aroB
IIOCTPOEHHUS

17.10.2

21

[ToBTOpEeHue
TUTAaHUMETPHH:
Teopema o
IIPONOPLIUOHAIIB
HBIX OTPE3KaX.
ITonoOue
TPEYroJIbHUKOB

17.10.2




22

IToBTOpeHue
IUTAHUMETPHHU:
Teopema
Menenas.
Pacuets! B
CCUCHUX HA
BBIHOCHBIX
yeprexax.
Hcropus
pa3BUTHS
IUTAaHUMETPUH U
CTEpEOMETPUU

20.10.2

23

KoHntposbHas
pabora

" AKCHOMBEI
CTEPEOMETPHH.
Ceuenns"

24.10.2

24

Bzanmuoe
pacIoiokKEeHNe
MIPSIMBIX B
MPOCTPAHCTBE.
CxkpenuBaroiiue
Csl MIpSIMBIE.
[Tpuznaku
CKPEUIMBAIOIINX
Csl IPSIMBIX.
[TapamiensHbie
MpsIMBbIE B
MPOCTPAHCTBE

24.10.2

25

Teopema o
CYyILIECTBOBAHUH
"
€AMHCTBEHHOCTH
psAMON
napajuieIbHON
JTAHHOU NIPSIMOH,
MPOXOIALIEH
4yepe3 TOUKY
IIPOCTPAHCTBA U
HE JIeXallen Ha
JAHHOM MPSIMOM.
Jlemma o
[IepECCUCHU

27.10.2




NapajuleIbHbIX
MIPSIMBIX
IIJIOCKOCTBIO

26

[TapannenpHOCTH
TpeX MPSIMBIX.
Teopema o Tpéx
napajuIeIbHBIX
MPSIMBIX.
Teopema o
CKPEILMBAIOIINX
Csl IPAMBIX

07.11.2

27

[TapamnensHoe
IIPOEKTHUPOBAHUE
. OcHOBHBIE
CBOMCTBA
napaieIbHOro
MIPOEKTHUPOBAHUS
. U300paxenue
pasHbIX puryp B
NapajuIeIbHON
IIPOEKIUU

07.11.2

28

LenTpanbHas
IPOEKLHUA. YToi
C
COHAITpaBJICHHbI
MU CTOPOHAMH.
Yron mexny
MPSIMBIMU

10.11.2

29

3amaun Ha
JI0KA3aTEIbCTBO
U UCCIEI0BaHuUE,
CBsI3aHHBIE C
pacmoyIoKeHUEM
MPSIMBIX B
MIPOCTPAHCTBE

14.11.2

30

ITonsarus:
[apajuIeIbHOCTh
IpsIMOM U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[Ipu3nak
MapajuIeIbHOCTH

14.11.2




IIPsIMOM U
IIJIOCKOCTH.
CaoiicTBa
MapajuieIbHOCTH
MpAMON 1
IIJIOCKOCTH

31

I'eomeTpuuecku
€ 3aJa41 Ha
BBIYMCJICHHUE U
JI0Ka3aTeJIbCTBO,
CBSI3aHHBIC C
MapajieIbHOCTh
10 IPSAMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

17.11.2

32

ITocTpoenue
CeYeHus,
MPOXOISIIETO
yepes3 TaHHYI0
MPSIMYIO Ha
yepTexke u
rapajuieJIbHOTr O
JIPYrou MpsSMOH.
Pacuér
OTHOILIEHUN

21.11.2

33

[TapamiensHas
MIPOEKIIYS,
IIPUMEHEHHE IS
IIOCTPOEHHUS
cedeHuit kyda u
napajuIesIeuIes
a. CpoiicTBa
napajuiesIeuInes
a v IPU3MBI

21.11.2

34

[TapamiensHbie
IIJIOCKOCTH.
[Ipu3naku
napajyuiebHOCTH
JBYX
IIJIOCKOCTEN

24.11.2

35

Teopema o
napaieIbHOCTU

28.11.2




31
€IMHCTBEHHOCTH
IUIOCKOCTH,
MPOXOSIIEH
4yepe3 TOUKy, He
MIPUHAICIKAIILY
10 JaHHOU
IUIOCKOCTH U
CIIEICTBUS U3
Heé

36

CpoiicTBa
napasieaIbHbIX
IUIOCKOCTEH: 0
MapajuieTbHOCTH
MIPSIMBIX
MePECCUCHUS
npu
MepeceueHU
JBYX
napasieabHbIX
IUIOCKOCTEH
TpeTben

28.11.2

37

CsoiicTBa
napasieabHbIX
IIOCKOCTEMH: 00
OTpe3Kax
napajuieIbHbIX
MIPSIMBIX,
3aKJII0OYEHHBIX
MEXIY
napajuieIbHbIMU
IUIOCKOCTSIMH;, O
MepeceueH
MIPSIMOM C IBYMs
napajuieTbHBIMU
IUIOCKOCTSIMHM

01.12.2

38

IToBTOpEHME:
TeopeMa
[Tudaropa na
IJIOCKOCTH

05.12.2

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSIMOYTOJIBHOT

05.12.2




0 TpeyroJIbHUKA

40

CgoiicTBa KyOa
"
MPSIMOYTOJIBHOT
0
napaiesieuIe,
a

08.12.2

41

Brrancnenue
JUTMH OTPE3KOB B
KyOe u
MPSIMOYTOJIBHOM
napajuieJenumne;y
e

12.12.2

42

[Iepnenaukymsap
HOCTB IIPSIMOM U
IIJIOCKOCTH.
[Ipu3nak
HEPIEHIUKYIIAP
HOCTHU MPSIMOM U
IJIOCKOCTH

12.12.2

43

[Iepnenaukymsap
HOCTb MPSIMOU U
IJIOCKOCTH.
IIpuznak
MIEPIIEHIUKYJIISAP
HOCTH IIPSIMOU U
IIJIOCKOCTH

15.12.2

44

Teopema o
CyILLIECTBOBAHUU
u
€AMHCTBEHHOCTH
IPSIMOH,
MPOXOISAIIEH
4epes3 TOUKY
IIPOCTPAHCTBA U
MIEPIICHIUKYJIAP
HOH K
IIJIOCKOCTH

19.12.2

45

ITmockoctn 1
MEePIEHIUKYIISP
HBIE UM TIPSIMbIE
B

19.12.2




MHOTr'OrpaHHuKa
X

IImockoctu u

NIEPIEHIUKYIIAP
16 HBIC UM IIPSIMBIC 22.12.2
B 3
MHOI'OTPaHHUKA
X
Ilepnienqukyssp
Y HaKJIOHHASI.
47 ITocTpoenue 26.12.2
NEePUCHINKYIISP 3
a U3 TOYKHU Ha
MPSAMYIO
[Iepnenaukymsp
Y HaKJIOHHASI.
48 [TocTpoenne 26.12.2
MEePIEHIUKYIIAP 3
a U3 TOYKHU Ha
MPSAMYIO
Teopema o Tpéx
49 HEePICHAUKYIIP 29.12.2
ax (mpsimas u 3
oOpartHas)
Teopema o Tpéx
50 NEePIEHIUKYIIP 09.01.2
ax (mpsimMas u 4
oOpatHas)
Yron mexny 09.01.2
o1 CKpEITUBAIOIINM 4
HCS IPSIMBIMU
[Touck
MIEPIEHIUKYIIAP
52 HBIX IIPSIMBIX C 12.01.2
IIOMOIIBIO 4
MIEPIEHIUKYIIAP
HBIX IJIOCKOCTEN
53 OproroHaibHOE 16.01.2
MIPOEKTUPOBAHUE 4
ITocTpoenue
. 16.01.2
54 CeYeHH KyOa, 4

MIPU3MBI,




IIPaBUIILHON
MIUpaMMJIbI C
IIOMOUIBIO
OpTOrOHAJIBLHOM
MIPOEKLNU

55

ITocTpoenue
ceueHuii Kyoa,
MIPU3MBI,
MPaBUIbHON
MUPaMHUJIBI C
MTOMOLUIBIO
OpTOrOHAJILHOM
IIPOEKLINH

19.01.2

56

Cummertpus B
MIPOCTPAHCTBE
OTHOCHUTEIIbHO
IIJIOCKOCTH.
[Inockoctn
CUMMETpUH B
MHOTOTpaHHUKA
X

23.01.2

57

[Ipu3nak
MIEPIEHIUKYIIAP
HOCTH IIPSIMOU U
IIJIOCKOCTH KaK
CIIEJICTBUE
CUMMETPUU

23.01.2

58

[IpaBunpHbIE
MHOTOTPAHHUKH.
Pacuér
paccTossHuM OT
TOYKHU 10
IIJIOCKOCTH

26.01.2

59

[IpaBunpHBIE
MHOTOT'PAHHUKH.
Pacuér
pacCcTosAHUM OT
TOYKHU 10
IIJIOCKOCTH

30.01.2

60

Croco0st
OITYCTHTH
MIEPIICHIUKYIISAP

30.01.2




bl: CUMMETpUH,
CABUI TOYKH I10
NapajuIeIbHON
NpAMOit

61

CaBur 110
HelapajuleIbHON
IIPSIMOH,
HU3MEHEHUE
paccTosHu

02.02.2

62

KoHntposbHas
pabora
"B3aumnoe
pacrosoxxeHue
MPSIMBIX U
IJIOCKOCTEH B
npocTtpaHcTae"

06.02.2

63

[ToBTOpenue:
YToJl MEXIY
IIPSIMBIMU Ha
IJIOCKOCTH,
TPUTOHOMETPHS
B IIPOU3BOJIbHOM
TPEYrOJIbHUKE,
TeopeMa
KOCHHYCOB

06.02.2

64

[ToBTOpEHuUeE:
YTOJI MEXAY
CKpEIIUBAOIINM
HCA IPAMBIMUA B
IIPOCTPAHCTBE

09.02.2

65

I'eomeTpuueckun
€ METO/IbI
BBIYHMCIICHUS
yria MexIy
MPsIMBIMU B
MHOT'OTpaHHUKa
X

13.02.2

66

JIByrpaHHbIiI
yroJi. CBOMCTBO

JIMHEWHBIX YIJIOB
JIBYTPAHHOI'O

yria

13.02.2




67

IlepnieHquKymsap
HBIC IIIOCKOCTH.
CBoiicTBa
B3aHMHO
MEePIECHANKYIISP
HBIX IIJIOCKOCTEH

16.02.2

68

IIpu3nak
MEPIEHIUKYIIAP
HOCTH
IUIOCKOCTEH;
Teopema o
NpAMOit
MepECCUCHUS
IBYX
IJIOCKOCTEM
MEPIEHINKYIISP
HBIX TpEeThen
IIJIOCKOCTH

20.02.2

69

[IpssMOyTONIBHEI
i
napajieenumne
; KyO;
HU3MEpEeHHs,
CBOMCTBa
MPSIMOYTOJIBHOT
0
napajuieJenumne;|

a

20.02.2

70

Teopema o
JUaroHajau
MIPSIMOYTOJIBHOT
0
napaiesienune]|
a ¥ CIEICTBUE U3
Heé

27.02.2

71

CrepeomeTpuue
CKHE H
IMPUKIIAAHBIC
3ajauu,
CBSI3aHHBIE CO
B3aUMHBIM
pacroyiokeHueM
IMpsAMBIX U

27.02.2




IIIIOCKOCTH

72

[ToBTOpEHwMe:
CKpEIIMBAIOIINe
cd IIpsIMBIE,
napajuiesibHble
MIJIOCKOCTH B
CTaHAApPTHBIX
MHOTOTpaHHHUKA
X

01.03.2

73

[Tapa
napajuIeIbHbIX
IUIOCKOCTEH Ha
CKPEIIMBAOIINX
Csl IPAMBIX,
paccTtosiHue
MEXIY
CKpEIIHUBAOIINM
HCsA HpﬂMI)IMI/I B
MPOCTHIX
CI/ITyaIII/ISIX

05.03.2

74

Paccrosinue ot
TOYKH JI0
IUIOCKOCTH,
pacCTOssHUE OT
psIMOH 10
IIOCKOCTH

05.03.2

75

Brrancaenue
paccTosHuI
MEKITY
CKPEILIMBAOIIUM
HCS IPSIMBIMU C
MIOMOIIBIO
MEPIICHAUKYIISP
HOM IIJIOCKOCTH

12.03.2

76

TpéxrpanHsii
yroi,
HEPABEHCTBA JJIA
TPEXTPAaHHBIX
yrioB. Teopema
[Mudaropa,
TEOPEMBI
KOCHUHYCOB U

12.03.2




CUHYCOB JJI1
TPEXTPaAaHHOTO

yria

7

OEeMEHTBI
chepuueckoit
TCOMETPUH:
reo/Ic3UUECKUE
JIMHUH Ha 3eMiie

15.03.2

78

KoHntposbHas
pabota "YTieI U
paccrosiHus"

19.03.2

79

Cucrematuzanu
s1 SHAHUH
"MHOrorpaHHuK
H €T0 DJIEMEHTHI"

19.03.2

80

ITupamupa.
Buner nupamu.
[IpaBunbHas
nupamMuaa

22.03.2

81

[Ipuzma.
IIpsmas u
HAKJIOHHAs
MPU3MBI.
[IpaBunbHas
npusMa

02.04.2

82

[Ipssmon
napajuiesIenuInes
)
MIPSIMOYTOJIBHBIN
napajuiesIeuInes
, Kyo

02.04.2

83

Beimykiieie
MHOTOTPaHHHKH.
Teopema
Ditnepa

05.04.2

84

Beimykieie
MHOT'OTPaHHUKH.
Teopema
Ditnepa.
IIpaBunbHbBIE U
IOJIYTIPABUIIbHBI
e

09.04.2




MHOT'OrpaHHUKHA

KonTposbnas
85 paborta 09.04.2
"MHororpanHuk 4
I/I"
ITonstue
86 BEKTOpa Ha 12.04.2
ILIOCKOCTH U B 4
MPOCTPAHCTBE
87 CymmMma 16.04.2
BEKTOPOB 4
88 PasnocTth 16.04.2
BEKTOPOB 4
[IpaBuno
19.04.2
89 napayuIesIeumne/I 4
a
YMHOKEHHE
23.04.2
90 BEKTOpa Ha 4
YHCIIO
Paznoxxenune
BEKTOpa 10
Oasucy Tpéx
yp 23.04.2
91 BEKTOPOB, HE 4
JIEKAIIUX B
OJTHOM
TIIIOCKOCTH
92 CxkansipHoe 26.04.2
MIPOU3BEICHNE 4
Brraucnenue
93 yriia Mexay 03.05.2
BEKTOpaMHu B 4
MPOCTPAHCTBE
IIpocreiimue
07.05.2
94 3aJIavy ¢ 4
BEKTOpaMHU
[Ipocreitmme
07.05.2
95 3aJIa4y C 4
BEKTOpaMHU
[Ipocreitmme
10.05.2
96 3a7[a4uu C 4

BEKTOPaMH




KoHnTponbHas

14.05.2
97 pabota mo Teme 1 4
«Bektopsl»
O06001menue u
14.05.2
98 CHCTEMATU3ALIH 1 4
3HAHUHU
O0006111eH1E U
17.05.2
99 CUCTEMAaTH3ALHA 1 4
3HAHUU
HUtorosas 21.05.2
100 | xoHTpoOIBHAS 1 A R
paborta
Wtorosas 21.05.2
101 | xouTpoIbHAs 1 A R
paborta
O06001menue u
24.05.2
102 | cucremaTu3anys 1 4
3HAHUH
OBIIEE
KOJIMYECTBO 102
YACOB I1O

[TPOT'PAMME




