INOACHUTEJIBHAS 3AIIMCKA

I'eoMeTpus sSBASETCSA OAHUM 13 0A30BBIX KYPCOB HA YPOBHE CpeIHEr0 00IIEro 00pa3oBaHusl,
TakK KaK 06CCHGLH/IBa€T BO3MOXHOCTbH HN3YUYCHUA JUCILIUITIIINH eCTeCTBCHHO-Hay‘-IHOfI
HAMpaBJIEHHOCTH M IPEIMETOB T'YMAHMTApPHOrO MHKIA. ITOCKOABKY JOTHYECKOE MBIIUIEHHUE,
dbopMHupyeMoOe TIpU HM3YUYCHHH OOYYArOIIUMHUCSA IOHSATHHHBIX OCHOB TI'C€OMETPHH, IIPH
JI0Ka3aTeIbCTBE TEOPEM W IOCTPOCHUHU IEMOYKH JIOTHUYCCKMX YTBEPIXKACHUH MPH PEIICHUN
TFE€OMETPHUECKUX 3aJad, YMEHHE BBIIBUTaTh W OMNPOBEPraTh THIIOTE3bI HEMOCPEICTBCHHO
HUCIIOJIB3YIOTCA IIpU pCHICHUM 3aJa4 CCTCCTBCHHO-HAYYHOI'O IUKJIA, B YaCTHOCTHU d)I/I?)I/I‘-ICCKI/IX
3aj1ad.

Henp ocBoeHus mporpammbl yueOHoro kypca «l'eomerpusp» Ha yriyOoJ€HHOM ypOBHE —
pa3BUTHE WHIUBUAYATBHBIX CIIOCOOHOCTEW OOYdYarOUIUXCS TMPU H3YYEHUU TEOMETPHH, Kak
cocTaBisIonIel mpeaMmeTHoill obnactu «MartemaTka M WHGOpMaTHKa» uepe3 olecredeHue
BO3MOXKHOCTH TPHOOPETEHUS U WCIONB30BaHMs Oojee TIyOOKHX T€OMETPUUYECKUX 3HAHUU |
NCUCTBHM, CICIM(PUIHBIX I'EOMETPHH, W HEOOXOJMMBIX IS YCIEIIHOTO MpodhecCHOHATLHOTO
00pa3oBaHMsl, CBSI3aHHOTO C HCIOJIb30BAHHEM MAaTEMAaTUKU.

[IpuopuTeTHBIMU 33Ja4aMH Kypca T€OMETPHUH Ha YIIyOIEHHOM YpOBHE, PACIIUPSIOMIUMH U
YCUITUBAIOIUMU Kypc 6a30BOr'0 YPOBHS, SIBISIOTCS:

pacIIMpeHue MPeACTaBICHHS O TeOMETPUH KaK YaCTH MUPOBOU KyJIbTYphI U ((OPMUPOBAHUE
OCO3HAHMS B3aMMOCBSI3H T'€OMETPUH C OKPYKAKOIIUM MUPOM;

dbopMupoBaHrEe TMPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEUITUX
MaTeMaTHYECKUX MOJIENSAX, TO3BOJISIOIINX ONUCHIBATh U N3y4aTh Pa3HbIC SIBICHUS OKPYKAKOIIETO
MUpa, 3HAHUE MOHATUITHOTO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reOMeTpUH;

CbOpMPIpOBaHI/Ie YMCHUA BJIaJICTh OCHOBHBIMU ITOHATHUAMMA O ITPOCTPAHCTBCHHBIX (i)I/Il"yan u
X OCHOBHBIMHU CBOﬁCTBaMH, 3HAaHHUC TCOPCM, (bOpMy.H U YMCHHC HX IIPUMCHATb, YMCHUA
JAOKa3bIBATb TCOPCMbI U HAXOAWTH HCCTAHAAPTHBIC CIIOCOOBI pelICHUA 3a/1a4,

(bOpMPIpOBaHI/Ie YMCHHUA PacClio3HaBaTb Ha YCPTCIKaAX, MOMACIIAX M B PCAIIBHOM MHUPEC
MHOI'OIrpaHHUKH U TCJia BPpAllCHHUA, KOHCTPYHUPOBATh I'COMCTPHUUCCKHUC MOACIIN;

(dbopmupoBanue IMOHUMAaHUs BO3MOKHOCTH AKCMOMaTUYECKOr 0 IIOCTPOEHUS
MaTeMaTHYeCKUX TEeOpHid, (pOpMHpPOBAHUE TMOHUMAHUS POJIU AKCMOMATHKH TPU IMPOBEICHUU
pacCyxIECHUI;

dbopMupoBaHUE yMEHHS BIAJETh METOJAaMH JIOKa3aTeIbCTB M aJTOPUTMOB DPELICHHMS,
YMEHUs HUX [PUMEHATh, NIPOBOAUTH JOKA3aTEJIbHBIE PACCYXKICHUS B XOI€ pEIICHUs
CTEPEOMETPUYECKUX 3aJad W 3aJad C I[PAKTUYECKUM coJepkaHueMm, (GopMupoBaHue
MPEACTaBICHUA O HEOOXOAMMOCTH JI0Ka3aTelIbCTB NpU OOOCHOBAaHMM MaTEMaTHUECKUX
YTBEPKJICHUN U POJIM AKCHOMATHUKH B IIPOBEICHUH JIEYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00y4JaronIuXcsi, TO3HABATEIbHOM aKTUBHOCTU, WCCIIECIOBATEIbCKUX YMEHUN, KPUTHUYHOCTH
MBIIUIEHUS, THTEPECA K U3YUYECHUIO T€OMETPUH;

dbopmupoBanre (YHKIIMOHATBLHONH T'PaMOTHOCTH, PpEJIECBAHTHOM TCOMETPHH: YMEHHS
pacrno3HaBaTh MPOSBIICHHS T€OMETPUUYECKHUX IMMOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX

DIFA A = 38004 RO FOVEH FEFO Fraa A

KIT3HCHHEDB HTvatis %
[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOM NOAMNMUCHIO

MYHULUWNANBHOE BIOAXXETHOE OBLLEOBPA30OBATEJIbHOE 30.09.24 09:39 (MSK) CepTudukat 4A4862464B56C2F3790FFCOFBDBESD1A
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA

LUKONTA UMEHU FEPOS1 COBETCKOIO COHO3A BOPUCA NBAHOBUYA

KOHEBA", MNMonosa Onbra BnagnmMuposHa, AMpeKkTop




3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, MOJECIUPOBAHUS PEATBbHBIX CHUTYAllMH, MCCIEAO0BAaHUS
MOCTPOEHHBIX MOJIENIeH, MHTEPIIPETALUY MTOTy4YEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJZIEpKATEIbHBIMU JTUHUSAMH yieOHoro Kypca «I'eomerpusi» B 10—11 xmaccax
aBisitoTes: «lIpsMble W MIOCKOCTH B MPOCTPaHCTBE», «MHororpanHukuy, «Tema BpaiieHHs»,
«BeKTopbl ¥ KOOPIMHATHI B TPOCTPAHCTBEY, «/|BUIKEHUS B TPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®I'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHSATHUSIMU,
pelieBaHTHBIMU T€OMETPUHU HA YrIIyOJIEHHOM ypoBHE 00ydeHust B 10—11 kiraccax, OTHOCHTCS KO
BCEM COJIEpXKATEJIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (opMupoBaHUE JIOTUYECKHX YMEHHUH
pacnpezensercs He TOIbKO M0 COAepkKaTeIbHBIM JIMHUSIM, HO U 110 rojamM ooyuenus. Conep:xkanue
00pa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM ocBOocHHs DenepaibHO padoueii
MIPOrpamMMBbl, pacrpeIeIEHHBIM 10 T0JIaM 00yUeHHUsI, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIpOcaM 00ydarolirecs: oOpamaiuch HEOAHOKPATHO. DTO
MO3BOJISIET  OPraHU30BaTh  OBJAJEHUE TE€OMETPUYECKMMHU  TMOHSATUSMU U HaBBIKAMHU
II0CJIEI0BATEIbHO M IOCTYNATEIbHO, C COOJIOJCHUEM IMPUHIUIA IIPEEMCTBEHHOCTH, @ HOBbBIE
3HAHMSI BKIIIOYATh B OOIYIO CUCTEMY T€OMETPUUYECKUX IIPEICTABICHUN 00YJarOIIUXCsl, PACIIUPSIS
U yruyonsis e€, o0paszys mpOYHbIe MHOKECTBEHHBIC CBSI3H.

[Tepexon k M3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3darh ycioBus i guddepeHnranuu  oOydeHHUs, IOCTPOCHHUS HWHIUBHIYaIbHBIX
o0pa3oBaTeIbHBIX  IPOrpamw, obecrieunThb yrayOonéHHoe  HW3Y4YeHHE  TeOMETPHH
KaK COCTaBJISIFONICH yueOHOoro rmpenMera «MaTeMaTHKay;,

MOJArOTOBUTH OOYYAIOIIMXCS K MPOJODKEHUIO M3YUYCHHsS MaTeMaTHKH C y4ETOM BhIOOpa
Oyaymiei mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXAY OOIUM U MPOo(dheCcCHOHATbHBIM
o0pa3oBaHHEM.

Ha usydenue yueObHoro kypca «I'eomerpusi» Ha yriyojaéHHOM ypoBHE oTBoauTcst 204 yaca:
B 10 xmacce — 102 gaca (3 waca B Hefel0).

(I)OpMI)I H METOAbI OPpraHm3anuu y‘leﬁHOﬁ ACHATECJIBHOCTH

B npenogaBaHuy npeaMeTa IUIAHUPYETCST UCHOIb30BaHKE CIEAYIOIIUX hopm padombl ¢
ooyuarowumuca:

e paboTa B MaJIBIX rpymnmax (2-5 4enoBek);
¢ HH()OPMALMOHHO-TIONCKOBAS JIEATEIHHOCTH;
®  BHINOJIHEHHUE TPAKTUIECKUX PAOOT.

HpI/I OpraHu3alnuu mmponecca o6yquI/m npeamnojaracTcda MpUuMEHCHUEC CICAYIOMIUX
neoazozuuecKux mexHoaozuil:

IPOEKTHAs AEATEIbHOCTh
JMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUU
OpraHu3aIHs CaMOCTOSATEIbHONU PabOTHI
OpraHM3alys rpynIoBoro B3auMOACHCTBUA
AHAJIN3 KOHKPETHBIX CUTYyalluH
pedrekcuBHOE 00yUeHHE

& CaMOKOH TPOJIb.
OOKYMEHT NOAMWUCAH 2NEKTPOHHOM NMOANMUCHIO
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OCHOBHBIE Mem 00bl, KOTOPbIC TUTAHUPYETCS UCTIOB30BAThH MPH OPraHU3aIUH MTPOIIecca
o0yueHus:

e (CioBeCHBIE METO/IBI: pacckas, 00bsICHeHHE, Oecena, TUCKYCCHS.

e Pabora ¢ yueOHUKOM U KHUTOMN: KOHCIIEKTUPOBAHKE, COCTABIICHUE TIJIaHa TEKCTa, CXEMBI,
TaOJINLIBL.

e HarnsaaHaele METOIBI: METOJ WIUIKOCTPALIHI, METO IEMOHCTPALIUM.

e [lIpakTuyeckre METOMBI: JIabopaTOpHbIE padOThI, MPAKTUYECKHE PAOOTHI

e I[Ipenycmorpensl ypoku ¢ ucrnonb3zoBanuem UKT.

Buabl yueOHO# qesiTeJIbHOCTH
Buowi desmenvnocmu co cnogecnou 0cHogou:
CamocrosTenbHas paboTa ¢ yaeOHHUKOM, 3JIEKTPOHHBIMU 00pa3oBaTenbHbIMU pecypcamu (DOP)
[TonroroBka u nmpeacTaBieHne MyOIUMYHOT O BBICTYILJICHUS B BUJIE TPE3EHTAIIUN
[Torck nHpOpPMAIIH B 3JIEKTPOHHBIX CIPABOYHBIX W3/IAHUSAX: SJICKTPOHHON YHIIUKIIONEIHH,
CJIOBapsX, B ceTn IHTEepHET, 2IIEKTPOHHBIX 0a3ax u OaHKaX JaHHBIX.
OT06op U cCpaBHEHHUE MaTepHalia U3 HECKOJIBKUX HCTOUYHUKOB (00pa3oBaTeNbHBIN PECypc CETH
Nurepuer, DOP, TekcT yueOHUKA, TEKCT HAYIHO-TIOMYJISIPHON TUTEPATYPHI)
CocraBJieHHE C TOMOIIBIO PA3IMYHBIX KOMITBIOTEPHBIX CPEIICTB 00YUCHUS TUTaHA, TC3UCOB,
pe3toMe, aHHOTallMU, aHHOTUPOBAHHOTO 0030pa JIMTEPATyphl U JIp.
[ToaroroBka BHICTYIUICHHI U JOKIAJ0B C UCIIOJIH30BAHUEM PA3HOOOPA3HBIX HCTOYHUKOB
nHpopmMaruu.
Pemenue 3agau.
BrinonHeHNE TECTOBBIX 3a1aHUM.
[Towck nHpOPMAIIH B CETH UHTEPHET M COCTABIICHNE CPABHUTEIHLHOU TaOJIUIIBI
(obpa3zoBarenbHBIN pecype cetu UaTepHeTr, DOP, TekcT yueOHMKA, TEKCT HAYIHO-TIOMYIISIPHON
JUTEPATYPHI)
Buovi desamenvrnocmu na ocnoee socnpuamus oopaza:
[IpocmoTp u o0cyx1eHre YaeOHbIX (PHIBMOB, MPE3CHTAIIUN, POITUKOB
AHanmu3 rpaduKoB, TaOJIHII, CXEM
AHanu3 Mpou3BOJACTBEHHBIX CUTYaIlUN, CATYaTHBHBIX 3a/1a4
N3ydeHne mocie0BaTeIbHOCTH BBITOJIHCHUS OIepaIiuit
Ananu3 npoOiIeMHBIX Y4eOHBIX CUTYyallui
Buouvl desmenvnocmu ¢ npakmuyeckoii 0CHOBOU:
[Toxrororka u opopmiteHHE C TOMOIIBIO MPUKIIAJHBIX ITPOrpaMM OOITeT0 Ha3HAYCHUS
PE3yIbTaTOB CAMOCTOSTEILHON- paOOTHI B X0/1¢ yueOHON U HayYHO-TTO3HABATEIbHOMN
JeSITETbHOCTH
BrimonHeHue paboT nmpakTukyMma
[IpoBeneHue nccaen0BaTENbCKOro HKCIIEPUMEHTa
MonenupoBaHue U KOHCTPYHPOBAHUE
Pemenue skcriepuMeHTATLHBIX 33724

Y4eT BOCHIUTATEIBLHOI0 MOTEHIMAJIA YPOKOB

Pabouass mporpamma chopmupoBana ¢ yuderom DenepanbHOil pabouell IporpaMMsl
BOCIUTAHUS.

BocnurarenpHblii moTeHIMan npeamera «l'eoMeTpus» peannsyercs yepes:

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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®  UCIOJB30BAaHME BOCIMTATENILHBIX BO3MOKHOCTEH cOAepKaHMs YU€OHBIX IPEIMETOB IS
(dopMupoBaHus Yy 00y4arOMIMUXCSI POCCUMCKUX TPAJUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCHUHCKOI0 HCTOPUYECKOrO0 CO3HAHHUS Ha OCHOBE
HUCTOPUYECKOrO TMPOCBELICHMsI; IOAOOP COOTBETCTBYIOLIETO COJAEP’KaHHUsS YPOKOB,
3aJJaHUi, BCIIOMOTaTeNIbHbIX MaTepHUajIoB, MPOOIEMHBIX CUTYallui 7151 00Cy K eHHIH;

e BKJIIOYEHHE YUUTEISIMM B pabouue MporpaMMbl MO Y4eOHBIM IpeaMeTaM, Kypcaw,
MOJYJISIM LIEJIEBBIX OPUEHTHPOB DPE3YJIbTAaTOB BOCIHUTAHMS, UX YYET B ONPEICICHUU
BOCIIUTATEJIbHBIX 33/1a4 YPOKOB, 3aHATHH;

e BBIOOp METOAOB, METOUK, TEXHOJIOT MM, OKa3bIBAIOUIUX BOCIUTATEILHOE BO3/IEH CTBUE Ha
JUYHOCTb B COOTBETCTBHH C BOCIIUTATEIbHBIM NJEAJIOM, LIEIbIO U 33Ja4aMU BOCIIUTAHMS,
LEJIEBBIMU  OPUEHTUPAMM  PE3YJIbTATOB  BOCIUTAHHUS, pPEAIM3ALUI0  IIPUOpUTETA
BOCIUTAHUS B y4€OHOMU JeSATENbHOCTH;

® [IpUBJICYEHUE BHUMAHUS OOYYAIOUIMXCS K EHHOCTHOMY aclleKTy U3y4aeMbIX Ha ypOKax
NPEIMETOB, SIBJICHUN M COOBITUH, NHUIIUMPOBAHUE OOCYKICHHI, BBICKA3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKHM CBOEr0 JIMYHOCTHOTO OTHOIIEHHS K H3y4aeMbIM COOBITHSM,
SIBIICHUSIM, JINLIAM;

® T[pUMEHEHHE WHTEPAKTUBHBIX (opM y4eOHOW paboOTBl - HWHTEIUIEKTYaJIbHBIX,
CTUMYJIMPYIOIIMX [T03HABATENbHYIO MOTUBALINIO, UTPOBBIX METOAMK, JUCKYCCUN, JAIOIINX
BO3MOKHOCTb TPHOOPECTH OIBIT BEIEHHS KOHCTPYKTHBHOIO JHajora; TIpYIIOBOH
paboThI, KOTOpasi YYUT CTPOUTH OTHOIIEHUS U JECHCTBOBATH B KOMaHJE, CIIOCOOCTBYET
Pa3BUTHIO KPUTHYECKOI'O MBIILIJICHMS;

e no0yxaeHue OOy4aromuxcs COOMI0JaTh HOPMbI TOBEICHHUS, IMpaBHia OOIIEHUS CO
CBEpPCTHHKAMHA ¥  TEJarorM4eCKUMH  paOOTHHKAMH, COOTBETCTBYIOIIME  YKIIAAY
00111e00pa30BaTeIbHON OpraHU3aliy, YCTAaHOBICHUE M MOAJEPKKY J00poxkKeaaTeaIbHON
aTMocdepsl;

e OpraHu3al{I0 HACTAaBHUYECTBA MOTUBHUPOBAHHBIX U 3PYIUPOBAHHBIX 00YYArOIIUXCS HAJl
HEYCIEBAIOLMMH OJHOKIACCHUKAMHM, B TOM 4YHCJIEe C OCOOBIMH 00pa30BaTElbHBIMU
NOTPEOHOCTSIMH, JAIOMIET0 00YYAIOIIMMCS COLMAIBHO 3HAYUMBIN OMBIT COTPYAHUYECTBA
7 B3aMHOM ITOMOIIIH;

® UHUIMHUPOBAHUE M TOAJECPKKY HCCIEIOBATEILCKOM JEATENbHOCTH 00yJaromuxcs,
IJIAHUPOBAHUE W BBIIOJIHEHWE  MHAWBUIAYAIbHBIX M  TPYIIOBBIX  IIPOCKTOB
BOCIIUTATEIbHON HAMPABICHHOCTH.

JJUUHOCTHBIE PE3YJIbTATHI

1) rpaKIaHCKOro BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3UIIMM OOYyYaromerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT0 4JIEHA POCCUICKOro OOIIecTBa, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBax (PyHKIIMOHMPOBAHUS PA3TUIHBIX CTPYKTYp, SBICHHUH, MPOIECAYP TpakIaHCKOTO
oOmrecTBa (BBIOOPBI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C X (DYHKIIMSIMHU U Ha3HAYCHUEM;

2) NaTPHUOTHYECKOI0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTh POCCHHCKON T'pakJaHCKOW HWJICHTUYHOCTH, YBaXEHUS K
MPONIJIOMY H HACTOSIIEMY POCCHUMCKONM MaTeMaTHKH, I[EHHOCTHOE OTHOIIEHHE K
JIOCTH)KEHUSIM  POCCHUMCKHUX MAaTEeMaTUKOB W POCCUUCKOM MaTeMaTHYE€CKOW IIKOJbI,
HCITOJIb30BAaHUE ITHX JIOCTIKCHHUM B IPYTUX HayKaX, TEXHOJIOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE JyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoaa, CHOpPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHMSA, HSTHUYECKOIO TMOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHHUI HAYKU U JIeATeIbHOCThIO Y4EHOT0, OCO3HAHKE JJUYHOTO BKIaaa
B IIOCTPOCHHE YCTOWYUBOIO OYIYIIIETo;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOUAs SCTETUKY MaTEMAaTUIECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3aJau, PEIICHUH, PacCyXICHUH, BOCIPUMMYHUBOCTh K MATCMAaTHUYECKUM acCIeKTam
pa3IMYHbBIX BUIOB HCKYCCTBA;

5) ¢pu3uvecKkoro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSITh MaTeMaTHYECKUE 3HAHHUS B UHTEPECax 37J0POBOTO
u Oe3omacHOro oOpasa XH3HU, OTBETCTBEHHOE OTHOILICHME K CBOEMY 3JI0POBBIO (3710pOBOE
MUTaHue, COATAaHCUPOBAHHBIA PEXXUM 3aHATHH U OT/AbIXa, peryiisipHas (Gpusmueckasi akTHBHOCTB),
(u3nYecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIOPTHBHO-03/IOPOBUTEIIBHOM eI TEITBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUS

TOTOBHOCTBH K TPYAY, OCO3HAHHME LIEHHOCTH TPYIOTIOOWS, MHTEPEC K Pa3IHYHBIM chepam
PO EeCCUOHATBHON NESITETbHOCTH, CBS3aHHBIM C MaTEeMaTHUKOW M €€ NMPHIIOKCHUSIMH, YMEHUE
COBEpIIATh OCO3HAHHBI BBIOOp Oyaymie mnpodeccun W peaan30BBIBATH COOCTBEHHBIC
KU3HCHHbIC IUIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTHYecKoMy OOpa30BaHHIO W
caMo00pa3oBaHMIO Ha MPOTSHKEHUU BCEH )KU3HH, TOTOBHOCTh K AKTUBHOMY y4YacTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTeMaTHUECKO HApPaBJICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

C(OPMHPOBAHHOCTh JKOJOTMYECKOW KYJIBTYpHl, TIOHUMAaHWE BIUSHHUS COIUAIBHO-
HSKOHOMMYECKUX IPOLIECCOB HAa COCTOSHUE MPHUPOJHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
rJ100aJTbHOT0 XapaKTepa KOJIOTHYECKHUX MPOOIeM, OPHEHTAIHS Ha TPUMEHEHUE MaTeMaTHYeCKIX
3HAHUH IS peIeHHs 33/1a4 B 001aCTH OKPY)KAIOIIEH CpeIbl, TNIAHMPOBAHUE ITOCTYITKOB U OIICHKH
UX BO3MOXKHBIX TIOCJICJICTBHIA JIsi OKPYIKAFOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOT O MO3HAHUS:

cOPMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKU W OOLICCTBEHHOW MPAKTHKH, TOHUMAaHUE MATEeMaTHYEeCKOH HAyKd Kak chepbl
YeNIOBEYECKON NesITebHOCTH, ITAlOB €€ Pa3BUTHUS U 3HAYMMOCTHU ISl PA3BUTHUS [IMBWIIM3AINH,
OBJIQJICHUE SI3BIKOM MAaTEMaTHKH M MAaTEMAaTHIECKON KYJIbTYPOH Kak CPEICTBOM MO3HAHUS MHPA,
TOTOBHOCTB OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEIBCKYIO JIESTEILHOCTh WHANBUYATBHO U

B IpYIIIIE.

COJAEPKAHUE OBYYEHMUA 11 KJIACC
Tena Bpamenus

[TonsiTvs: UMIUHAPUYECKAs TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, cdepuueckas
TMOBEPXHOCTh, 00pa3yroIrue MoBepXHoCcTel. Tena BpaleHus: MUIHHAP, KOHYC, YCCUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacrnonoxkeHune chepbl U MIOCKOCTH, KacaTeabHas TUIOCKOCTh K cdepe.
N3o0paskeHue Tel BpallleHUs Ha IJI0CKOCTH. Pa3pépTka nmunuHapa u konyca. CuMmerpus cdepbl
Y mapa.

O6béM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOIBHOTO
napajuresenumnena U cieactsus u3 He€. OO0bEM TPSIMON M HAKIOHHOW IPU3MBI, IHJIMH]IPA,
nupaMuibl ¥ KoHnyca. O0BEM mapa 1 mapoBOro CErMEHTa.

KOM6I/IHaIII/II/I TCI BpallCHUuA M MHOI'OI'PAHHHKOB. HpI/I3Ma, BIMCaHHasd B LIMJIHUHIP,
onucaHHas okojo IuiuHApa. [lepecedenue chepsl u mapa ¢ miaockocteio. Kacanuwe mapa u
cdepsl IIOCKOCTHIO. [[OHSATHE MHOTOrpaHHHKA, OMTMCAHHOT'O OKOJIO cepsl, chepbl, BIUCAHHOW B
MHOI'OI'PAaHHHMK HWJIM TCJIO BpalllCHU .

[Tnomane MOBEPXHOCTH IWIMHIpPA, KOHYyca, momans chepbl u e€ uvacteil. [lomodue B
npoctpancTBe. OTHomeHWe O0O0BEMOB, IIIOMIAZICH TOBEPXHOCTEH TMOMOOHBIX  (uUryp.
[IpeoOpazoBanue momoOusi, roMoreTHs. PemeHne 3amad Ha IUIOCKOCTH C HCIOJIB30BAaHHEM

OMEeTHIIUCCK
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[TocTpoeHune cedeHnii MHOTOIPaHHUKOB U TEJI BpPALLEHUS: CEUCHUS IMIIUHpA (TTapajuieIbHO
U TEPHEHAUKYISIPHO OCH), C€YeHMsI KOHYca (mapasiefbHbIe OCHOBAHHUIO U MPOXOMAIINE Yepes3
BEPIIMHY), CEUEHUS 1I1apa, METO/bl IIOCTPOEHUSI CEUEHUIl: METOJ CIEA0B, METO/ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH.

BeKTopLI U KOOPpAHUHATHI B IIPOCTPAHCTBE

Bexkrops!l B ipocTpancTBe. Onepanuu HajJ BeKTOpaMu. BeKTOpHOEe yMHOKEHHUE BEKTOPOB.
CBoiicTBa BEKTOpHOro yMmHOXeHUs. [IpsiMoyronbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunater BekTopa. Paznokenne Bektopa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPHU
pElIeHNY TeOMETPUYECKUX 3a/1ad.

J/{BHKeHNS B IPOCTPAHCTBE

JBuxenwns npoctpancTBa. OToOpaxenus. J{BrmkeHus u paBeHcTBO (uryp. Obiue cBoiCTBa
JIBMOKeHUN. Buabl ABMKEHUN: TapaiieSbHBIN MEpPeHOC, IEHTpadbHas CUMMETPHs, 3epKajbHas
CUMMETpHSI, TOBOPOT BOKPYT Ipsimoid. [IpeodpazoBanus momodus. [Ipsmas u cdepa Ditnepa.

IJIAHUPYEMBIE PE3YJIBTATHI
JINYHOCTHBIE PE3YJIBTATBI
1) rpazkiaHcKkoe BOCIIUTAHUE:

cOPMUPOBAHHOCTh  TPAKIAHCKOM MO3MLIMKM  OOydarolerocss Kak axkTUBHOIO H
OTBETCTBEHHOI0 4JieHAa POCCHUHCKOro OOIECTBa, MPEACTaBICHHE O MAaTEeMAaTUYECKUX OCHOBAaX
(YHKLIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHHUH, NpPOLEAYp TIpa’kAaHCKOrO OOIIEeCTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJAEHCTBOBATH C COLMAJIbHBIMH HWHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) NaTpUOTHYECKOEe BOCIIUTAHUE:

c(hOpMHPOBAHHOCTh POCCHMCKOM IpakIaHCKOW MJICHTHYHOCTH, YBaXKECHHUS K MPOIUIOMY U
HACTOSIIIIEMY POCCUHCKON MaTeMaTHuKH, IIEHHOCTHOE OTHOIIEHHUE K JIOCTHXKEHHUSIM POCCHUHCKUX
MAaTeMaTUKOB W POCCUHCKON MaTeMaTUYECKOW IIKOJIbI, MCIIOIb30BAaHUE 3THX JOCTHKCHUH B
JIPYrUuX HayKax, TEXHOJIOTHUAX, chepaXx SIKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHWE  JYXOBHBIX  IIEHHOCTEH  POCCHHCKOro  Hapoia,  Cc(HOPpMHPOBAHHOCTH
HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOTO MOBCACHHA, CBA3AHHOIO C MPAKTHUYCCKUM IMPUMCHCHUEM
JOCTIOKEHUM HAayKH WM JIESTEIbHOCTBIO YYEHOr0, OCO3HAHHME JHMYHOTO BKIAJa B IOCTPOCHHE
YCTOMYUBOIO OYaYIIETO;

4) acTeTHYecKOe BOCIIUTAHUE:

OCTETUYCCKOC OTHOUMICHUEC K MHUPY, BKIIIOYAA 3CTETUKY MaTEMAaTUYCCKUX 33KOHOM€pHOCTeI7I,
00BEKTOB, 3a]ay, PEIICHH, PacCyXICHHI, BOCIPUUMYHUBOCTh K MAaTEMAaTHYECKMM acCIeKTaM

Pa3JIMIHBIX BUAOB UCKYCCTBA,

5) pu3nyeckoe BocnuTaHme:
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c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUYECKUE 3HAaHUSI B MHTEpecax 370pOBOI0
u Oe3omacHoro oOpas3a KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (370pOBOE
NUTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHI M OTABIXA, pEryisipHas (pu3ndeckasi akTHBHOCTB),
(hu3mIecKoe COBEPIIICHCTBOBAHUE NP 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHON I€ATEIHLHOCTHIO;

6) Tpy10BOE BOCIUTAHUE:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTU TPYIOTIO0US, UHTEpEC K pa3IuvHbIM cdepam
poheCCHOHATBLHON AESITeTbHOCTH, CBSI3aHHBIM C MAaTEMATHKOM U €€ TMPHUIIOKEHUSMHU, YMCHHE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyaymed mnpodeccurn W pPeaTnu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIaHBl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caMo00pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHUX 3a7a4 MaTEMaTUYECKOW HAMPABJIECHHOCTH;

7) 3K0JIOTH4YeCKOe BOCTIUTAHHE:

c(OPMUPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYpHl, IOHHUMAHHUE BIUSHUS COIHAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHUE
IJI00AJIBHOT0 XapaKTepa YKOJIOTMUECKUX TPo0JIeM, OpUEHTAIIHS Ha TPUMEHEHHE MaTeMaTHIECKUX
3HAHMM JJIS pelleHus 3a/1a4 B 00JIaCTH OKPY>KaIoIel cpe/ibl, INTAaHUPOBAHKUE TIOCTYIIKOB U OIICHKU
HX BO3MOXKHBIX TTOCJIECTBUM JIJIs1 OKPYXKAIOILIEH Cpeabl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTH ~MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOLIECTBEHHOW MPAKTUKH, TOHMMaHHWE MaTeMaTH4YeCKOM HayKH Kak chepsl
YEJIOBEUECKON NIeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYMMOCTH JI Pa3BUTHUS LIMBUIN3ALINU,
OBJIQJICHUE SI3bIKOM MAaTEMaTHUKU U MaTEMaTHUUECKON KYJIbTYpOll KaK CpPEJCTBOM ITO3HAHUS MUDA,
TOTOBHOCTh OCYILECTBIISITh MPOEKTHYIO U UCCIIEI0BATENBCKYIO IE€ATEIbHOCTh HHIUBUAYAIBHO U

B IpYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHUBEPCAIbHbIE YUeOHbIE JeiicTBUS
Ba3oBble Jornuyeckue geficTBUA:

BBIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKK MaTEeMaTHYECKUX OOBEKTOB,
NOHATHM, OTHOIIEHWH MeXAy MNOHATUAMH, (HOPMYIMPOBATH  ONpPEJENICHUs  MOHSATHIA,
YCTAHABJIMBATh CYIIECTBEHHBI NpPU3HAK KJIAacCU(PUKALMK, OCHOBAaHUS s O00OOIIEHUS U
CpaBHEHWSI, KPDUTEPHH ITPOBOMMOT0 aHAJIH34;

BOCIIPUHUMATh, (hOPMYIHpPOBaTh W TPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIbHBIC H
OTpHUIlIaTeIbHbIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIE;

BBISIBIISITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B (akTax,
JMAHHBIX, HAOMIONEHUSAX ¢  YTBEPKACHHSAX, TNpenjaratb KpPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTHUBOPEUHIA;

ACIaTb BBIBOJAbI C HCIIOJB30BAHUEM 3dKOHOB JIOTHKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMOBHKHIO‘ICHI/Iﬁ, YMOBaKHIO‘ICHI/Iﬁ 110 aHaJI0Irnuu,
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IIPOBOAUTH CAMOCTOSTEIBHO 1I0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUM (MPSMBIE U OT
IPOTHUBHOTO), BBICTpaMBaTh APryMEHTAIMIO, TMPUBOAUTH TMPHUMEPHl U  KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYKICHUS U BBIBOIBI;

BBIOMpATH CTIOCO0 perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMpPATh HaNbOOJIEe MOIXOAIINN C YUETOM CaMOCTOSTEIBHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccie0BaTeIbCKHE 1eliCTBUS:

HCIIOJIB30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUA WHCTPYMEHT MO3HaHUsI, (OpMyIUpOBaTh
BONPOCHI, (UKCHUPYIOIIHME MPOTHBOpEUYHEe, MpoOIeMy, yCTaHaBJIMBaTh HCKOMOE W JIaHHOE,
(hopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3HIINIO, MHCHUE;

MPOBOJUTHL  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  AKCIEPUMEHT, HCCIEIOBAaHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SIBICHHS, IMPOILECCa, BBIIBICHUIO
3aBUCHUMOCTEN MEX Ty 00BEKTaMHU, sIBJICHUSMU, TTPOLIECCAMH;

CaMOCTOATEIILHO (hOPMYIHPOBaTh OOOOIICHUS W BBIBOJBI IO pe3yjIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, UCCIIEIOBAHHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U

000011IeHNI;

IIPOrHO3UPOBATH BO3ZMOXHOC Pa3BUTHUEC IPOLCCCA, a TAKXKC BbIABUTATh MPCAIIOJIO0XKCHUA O
€TI0 Pa3BUTHUH B HOBEIX YCIIOBUAX.

PabGora ¢ nundopmanmeii:

BBISIBIISITH Ne(UIUTHI HH(OOPMAIUH, TAaHHBIX, HEOOXOJMMBIX ISl OTBETa HAa BOMPOC U IS
pelICHUs 3a/1a4H;

BBIOMpaTh HMH(POPMALUIO W3 HCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBaTh W HHTEPIPETUPOBATh HWH(MDOPMANHUIO PA3IMYHBIX BHIOB U  (hopm

MMPpCACTABJIICHUS,

CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPEACTABIATE €€ B pa3IMUHbBIX (DOpMax, HILTIOCTPUPOBATH
rpaguvecKu;

OLICHMBATh HAAEKHOCTh HMHGPOPMAIIMU IO CAMOCTOSTENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIE el CTBUS

Oo0menmue:

BOCIIPUHUAMATL M (DOPMYJIHPOBATH CYXJICHHS B COOTBETCTBHUU C YCIOBUSMH H IECISIMH
OOIIIeHHs, SICHO, TOYHO, I'PAMOTHO BBIP@KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHCHMEHHBIX

TCKCTaX, JaBaThb IMOACHCHU 110 XOAY PCIICHUA 3aJa4, KOMMCHTHUPOBATh HOJIy‘ICHHBIfI pE3ybTarT;

B XOZle OOCYXIEeHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIAae€MOH TeMbl, MPOOJIEMBI,

CITacMOM 3adddu, BbBICKA3bIBATh HACH, HALCIICHHBIC Hd TIOHMCK PCIICHNWA, COIIOCTABIIATH CBOHN
AOKYMEHT MOANMUCAH 3/1IEKTPOHHOWM MOAMNMUCHIO
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CYXICHUS C CYKICHUSMHU JIPYTUX YYaCTHUKOB Jauajiora, OOHapyXHBaTh pPa3jiMyuue U CXOJICTBO
MO3UIINH, B KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS,

MPEACTABIISITh PE3yJAbTAaThl PEUICHUs 3aJaud, JKCIIEPUMEHTA, HWCCICIOBAaHMsS, TMPOCKTA,
CaMOCTOSTENFHO BEIOMPATh (POpPMAT BBICTYIUICHHUS C YUETOM 3a/1a4 MPE3eHTAlUN U OCOOCHHOCTEM
ayJIUTOPUH.

PeryiasiTuBHbIe YHUBEpCAJIbHbIE YUeOHbIE e CTBHA
Camoopranusanmsi:

COCTaBJIATh IUIAH, AITOPUTM PEIICHUs 3a/la4yd, BBIOMPATH CIOCOO pEHICHHS C y4ETOM
MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4ETOM HOBOM MH(OpMaIUH.

CﬁMOKOHTpOJIb, 3MOILMOHAJIbHbINA HHTE/JIEKT:

BIIQ/ICTh HABBIKAMH MTO3HABATEIILHON peIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUHN U
MBICJIUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB, BJIaI€Th CIIOCOO0AMU CaMOIIPOBEPKU, CAMOKOHTPOJIS
IpoLEecca U Pe3ysbTaTa pelIeHus MaTEMaTUYECKOH 3a/1a4H;

NPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NpPHU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, HAlJIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3y/IbTaTa LEIH U YCIOBUAM, OOBSICHATH MPUYUHBI JOCTHKECHUS
WM HEAOCTIKEHHUS Ppe3ylbTaTOB JCSITeIbHOCTH, HAXOOUTh OIIMOKY, JaBaTh OIEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHaAN ACATECIbHOCTD:

MOHUMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHONH W WHIAMBHIYAIBHOH PaOOThI MPU
pelieHun y4eOHBIX 3a/ad, NPUHUMATh IIellb COBMECTHOH JEATENbHOCTH, IUIAHUPOBATH
OpPTaHM3AIMI0 COBMECTHON paboThI, pacmpencisTh BUABI paboT, JTOrOBapHBATHCS, OOCYKIATh
MPOIIeCC U PE3YNbTaT padoThl, 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B T'PYNIOBBIX (hopmax palboThl (00CykaeHus, OOMEH MHEHUN, «MO3TOBBIE
HITYPMbI» ¥ UHBIE), BBITTOJIHATH CBOIO YAaCTh PA0OTHI M KOOPIUHUPOBATH CBOM ACUCTBUSI C IPYTUMU
YJIeHaMd KOMAH/Ibl, OLIEHWBAaTh KAa4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPHUTEPUSIM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy 11 kjacca o0ydaromuiicss HAyIuTCs

e CcBOOOJHO OMEPUPOBATH TMOHATUSAMH, CBS3aHHBIMH C LWJIMHIPUYECKOM, KOHUYECKOW U
chepuyecKoil MOBEpXHOCTIMHU, O0BSICHATH CIIOCOOBI MOTYYECHHUS,;
e ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C TEJIaMH BpAIECHUs: IMJIMHAPOM, KOHYCOM, chepoil u

LIIapoM; .
AOKYMEHT MOAMVCAH 3MEKTPOHHO MOANUCHIO
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e pacro3HaBaTh TeJia BpalleHus (MIMJIUHIP, KOHYC, cdepa U map) U 0OObSICHATH CIIOCOOBI TTOTYICHHS
TEJ BpaIlCHUS;

e KJIAacCH(UIIUPOBATH B3AMMHOE PACMOIOKEHHUE CEephl U TIOCKOCTH;

e BBIYHCIATH BEIUYUHBI JICMEHTOB MHOTOTPAHHUKOB W TEJI BpAIIEHUS, O0BEMBI M ILIOIIAIN
MOBEPXHOCTE MHOTOTPAaHHUKOB U TE€J BPAIllEHHUsI, TEOMETPUUYECKUX Tell C MpUMEHEHUEM (OpMYIT;

e CBOOOJHO OINEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C KOMOWHAIMSAMU TeNl BpaIlICHUS U
MHOTOI'PAaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIM B cepy M ONMMCAaHHBIA OKOJO cdepsl, chepa,
BIIMCAHHAs! B MHOT'OI'PaHHUK WJIU TEJIO BpAIllEHUs;

e  BBIYUCIATH COOTHOLICHUS MEXKIY TUIOMIAIIMU MTOBEPXHOCTEH M 00bEMaMU MOI0OHBIX TET;

e W300pakaTh M3y4daemble (DUTYpHI, BBINONHITH (BBIHOCHBIC) TUIOCKHE UYEPTEKU W3 PHCYHKOB
MIPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHS TEJ BpallleHHUS;

e W3BJIEKaTh, HWHTEPIPETHPOBATH M MPEeoOpa3oBbIBaThH HWH(GOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTpHUYECKUX (PUrypax, MPeICTaBICHHYIO Ha YePTEKAX M PUCYHKAX;

e CBOOOJIHO OIIEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e  BBINOJIHATH ONEPALIMU HaJ BEKTOPaMH;

e 33J1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

e pemiaTb reoOMETPUYECKHE 3a/aydl Ha BBIYUCICHHUE YIJIOB MEXKIY MNPSMBIMH M TUIOCKOCTSMU,
BBIYMCIICHUE PACCTOSHUM OT TOYKM J10 IUJIOCKOCTH, B LI€JIOM, Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1a NP PEILICHUH;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C IBUKEHUEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JBUKCHHH;

e BBINOJNHATh W300pa)KCHHWsI MHOTOTPAHHUKOB WM TEJ BpAIEHUS TpPU TapaieIbHOM TepeHoce,
LEHTPAIbHOM CHUMMETPUH, 3€PKaJIbHOW CHMMETPUU, IMPU IOBOPOTE€ BOKPYr IMPSMOM,
npeoOpa3oBaHus MOA00HS;

e CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJN BpAILECHHUS: CEUEHHUs IWIMHApaA (MapauieibHO U
MEePIEHIUKYIISIPHO OCH), CEUYCHHS KOHYyca (TapayijieJbHble OCHOBAHUIO U TPOXOMAIINE Yepe3
BEPILMHY), CEUCHUS 111apa;

e HCIOJIb30BaTh METOABl MOCTPOEHUS CEYEHUW: METOJ CIEeIOB, METOJ BHYTPEHHEro
MIPOEKTUPOBAHMS, METOJ] IIEPEHOCA CEKYIIEH TIIOCKOCTH;

e  JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

e TMPUMEHSTH T€OMETPUUECKHE (DAKTHI TS PEIICHUS CTEPEOMETPUUYECKUX 3a/1a4, IIPEATOIArar0IIIX
HECKOJIBKO IIIaroB PEIICHMS, €CITH YCIIOBUS TPUMEHEHUS 33JIaHbl B SIBHOM M HESIBHOHU (opMme;

e pemarh 33Ja4yd  Ha JIOKAa3aTeIbCTBO MaTeMaTHYECKWX OTHOIIEHWH U  HaXOXKACHUE
F€OMETPUUYECKUX BEITUYHNH;

e TPUMEHSTH IPOrPpaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIITMOHHBIE CUCTEMBI MIPU PEIICHUU
CTEepEOMETPUUECKUX 3a]1a4;

e IPUMEHATh MOJYYEHHbIE 3HAHUS HAa NPAKTUKE: CPABHUBATH, AHAIM3UPOBAThb W OLICHUBATH
pealibHbIe CUTYAIlMU, MPUMEHITh U3YYCHHBIEC MOHSATHSI, TEOPEMbI, CBOMCTBA B MPOIECCE MOUCKA
perieHus: MaTeMaTUdecKu CHOPMYITUPOBAHHON MPOOIEMbI, MOJIETUPOBATh PEAIbHBIE CUTYaIluu
Ha SI3bIKE TE€OMETPHUH, MCCIE0BATh MOCTPOCHHBIE MOJIEIN C UCIOIb30BAHUEM T'€OMETPUUYECKUX
MOHSTHI ¥ TEeopeM, ammapara anreOpbl, pemaTh MPaKTHYeCKUe 3a/add, CBSI3aHHBIE C
HaXO0XK/ICHUEM T€OMETPUUYECKUX BEITUYHH;

e HMETh TNPEICTAaBIEHUS OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUHM KaK COCTaBHOM dYacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

11 KJIACC
Ne HaumeHoBaHue pa3zienoB 1 TeM Bcero KonTponbubie DNEeKTpOHHbBIE
n/n IIPOrpaMMbI paboTbl (undpoBsie)
o0Opa3oBaTenbHbIE
pecypcehl
1 | AHanuTHueckas reoMeTpust 15 1
2 [ToBTOpEHME, 0000IICHHE 1 15 1
cHecTeMaTH3ativs 3HaHHit
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3 O0bEM MHOTOTpaHHUKA 17 1
4 Tena BpaneHus 24 1
5 [Tnommaay MOBEPXHOCTH U 00BHEMBI 9 1
KPYIJIBIX T
6 JIBrxeHus 5 1
7 [ToBTOpeHME, 000OIICHHE U 17 2
CHCTeMaTH3allis 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 8
ITPOTPAMME
MNOYPOYHOE IINIAHUPOBAHUE
11 KIIACC
Ne Tewma ypoka KonmuectBo yacoB DIEeKTPOHHBIE
/1 Bcero KonTtponbsHbie U(PPOBBIC
paboThI o0pa3oBaTenbHBIE
pecypchl
1 [ToBTOopenue Tems! "KoopauHatbl 1
BEKTOpa Ha IIOCKOCTH U B
MPOCTpAHCTBE"
2 [ToBTopenue Temsr "CransipHOE 1
IIPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tembl "Brrunciienue yria 1
MEXJly BEKTOpaMH B IpOCTpaHCTBe"
4 [ToBTOpenue Tembl "YpaBHEHHE 1
PSIMOIA, TIPOXOJISAIIICH Yepe3 JIBE TOUKH"
S YpaBHEHHE IIJIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE TIOCKOCTH B OTPE3Kax
6 YpaBHEHUE MJIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE TNIOCKOCTH B OTPE3Kax
7 BekropHoe npou3BeieHne 1
8 JluHeitHbIe HEpaBeHCTBA, IMHEWHOE 1
IPOrpaMMHUPOBAHHE
9 JIuHeliHble HEPABEHCTBA, JIMHEIHOE 1
IPOrpaMMHUPOBAHHE
10 AHaTUTHYECKHE METOIBI pacuéTa yria 1
MEX/Y IPSIMBIMUA B MHOTOTPAaHHUKAX
11 AHaTUTHYECKHE METOIbI pacuéra yria 1
MEX/Ty IUIOCKOCTSIMH B
MHOT'OIpaHHHKaX
12 dopmyia pacCTOSIHUS OT TOYKH JI0 1
IUJIOCKOCTH B KOODIMHATAX
13 HaxoxieHne pacCcTOSIHUI OT TOYKH JI0 1
TIJIOCKOCTH B Ky0O€
14 HaxoxaeHue pacCTOSHUI OT TOUKH J10 1
IJIOCKOCTH B NMPABHJIbHOW THPAMHUJIE
15 KonTponbHas padota "AHamuTn4eckas 1 1
reomeTpus”
16 CeueHHs MHOTOIPaHHHUKOB: 1
CTaHIAPTHBIC MHOTOTPAHHUKH
17 CeveHuss MHOTOTPaHHUKOB: METOT 1
CJICJIOB
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18

CeyeHnst MHOrOTpaHHUKOB:
CTaHJApPTHBIE MIOCKOCTHU, IEPECEUCHUS
MPSAMBIX U INIOCKOCTEN

19

[TapaniensHbie TpsIMbIE U TNTOCKOCTHU
napajJieibHble CEYEHUs

20

[TapannensHble MPSMbIE U TUIOCKOCTH
pacy€T OTHOMICHUM

21

[TapannenbHble NpSMbIE U TIOCKOCTH
YIJIBI MEKTY CKPEIIMBAIOIIMMUCS
NPSMBIMHU

22

[lepneHiuKynsspHBIE IPSIMBIE U
IIJIOCKOCTH: CTAHIAPTHBIE MApbI
MEPIEHIUKYIISAPHBIX IUNIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB

23

[lepnieHuKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpPEMA O TPEX
NEePIEHIUKYIIApax

24

[lepneHuKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIUUCIICHUS JUIMH B
MHOT'OI'PaHHHMKAX

25

[ToBTOpEnue: mIomanu
MHOT'OYTI'OJIbHUKOB, (POPMYJIbI TS
IJIOMIACH, COOOpaKEHHUS IMOA00uS

26

[ToBTOpEHME: TIIOMIAAN
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI JIJIs
IJIOMIACH, COOOpaXKEHHUS IMOA00us

27

[ToBTOpEHME: TUIOIIAAN
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI JIJIs
IJIOMIACH, COOOpaXKEHHUS MOA00US

28

[Inomaan ceyeHrii MHOrOrpaHHUKOB:
IJIOLIAN TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOT00HS

29

[nomaan ceyeHrii MHOrOrpaHHUKOB:
IJIOLIAN TTOBEPXHOCTEM, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TIOT00HS

30

KonTtponbsnas padora "TloBTopeHue:
MHOT'OI'PAHHUKHU, CEUCHUS
MHOT'OI'PAaHHUKOB"

31

0O06bEM Tena. OObeM MPSIMOYTOIBLHOTO
napajuieNienumnena

32

3amaun 00 yBOCHUH Ky0a, O
KBaJ[paType Ky0a; 0 TPUCEKIIUH yIiia

33

CrepeomeTpuuecKue 3aJa4uu, CBSI3aHHbIE
¢ 00bEMOM MPSAMOYTOJIBLHOTO
napauleenune/a

34

[Ipuknagueie 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BhEMA TPSIMOYTOJILHOTO
napajuienenumnena

35

OO0BEM TIPSIMOH TIPU3MBI

36

CrepeoMeTpUueCcKUE 3a]1a4M, CBSI3aHHbBIC
C BBIUHCIEHUEM 00bEMOB MPSMOI

JIOKYME
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37

[Ipuknagabie 3a1a9n, CBSI3aHHBIE C
00BEMOM IPSIMOM MPU3MBI

38

Brruncienune o0ObEMOB TEJI C ITOMOIIBIO
onpenenéHHoro uarerpaia. O0bEm
HAaKJIOHHOM MPU3MBI

39

Brruucnenune 005EMOB TeN ¢ TOMOIIBIO
ornpeaenéHHoro uarerpaia. OobEm
MUPaMU /b

40

®opmyna o0bEMa MUpaMUIBL.
OtHoueHne 00bEMOB THUPAMUL C
O0IIKM yTIIOM

41

®opmyna 06bEMa NUPAMUIBL.
OtHomenne 00beMOB TUPaMUJL C
O0LIUM yTIIOM

42

CrepeomeTpuyecKkue 3a7jauu, CBsI3aHHbIE
¢ 00b€MaMU HAKJIOHHOM MPU3MBI

43

CrepeomeTpuuecKue 3aJa4uu, CBsI3aHHbIE
¢ 00b€MaMu TUPaMHU/IbI

44

[Tpuknanueie 3anaqn no reme "OObEMBI
Ten", CBA3aHHEIE ¢ 00BEMOM HAKIOHHOM
TTPU3MBI

45

[Tpuknanueie 3anaqn no Teme "OObEMBI
Tea", CBSI3aHHBIC C 00BEMOM ITUPAMHUIBI

46

[Ipumenenne 06bEMOB. Beruncienue
pPAcCTOSIHUS 0 MJIOCKOCTH

47

KonTtponbshas padora "O6bEm
MHOTI'OrpaHHuKa"

48

[{unuHapuYeckas MOBEPXHOCTb,
00pa3yroIre UITHHIPHICCKON
MOBEPXHOCTH

49

Munuaap. [Ipsamoin kpyroBo HUIMHAP.
[Loniaas NOBEPXHOCTU HMJIMHAPA

50

Konnueckasi moBEpXHOCTb,
o0pa3yroire KOHUIeCKOi
noBepxHocTu. Konyc

51

CeueHne KOHycCa MIIOCKOCTBIO,
napajuieibHON IMJIOCKOCTH OCHOBAHUSI

52

VYceu€nnsrii konyc. M3o0pakenne
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomanb 60KOBOI MOBEPXHOCTH H
TOJTHOM MOBEPXHOCTU KOHYCA

54

[Tnomans 60KOBOI MOBEPXHOCTH U
TOJTHOM MOBEPXHOCTH KOHYCa

55

CrepeoMeTpuuecKre 3a1a4u Ha
JIOKa3aTEIbCTBO U BRIYHCIICHUE,
MMOCTPOCHUEM CEUYCHUH LWJIUHAPA,
KOHYCa

56

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTelIbCTBO U BEIYHCIICHHE,
MOCTPOCHUEM CEUCHHI IIWIINH/IPA,
KOHYyCa
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57

[Ipuknagabie 3a1a9n, CBSI3aHHBIE C
LHAJUHIPOM

58

HpI/IKJIaI[HI)IG 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u 1mapa c
riockocThio. Kacanue mapa u cdepbl
IJIOCKOCTHIO. By 1 n300paxenue mapa

61

[Iepeceuenue chepsl u 1mapa c
riockocThio. Kacanue mapa u cdepbl
IJIOCKOCTHIO. By 1 n300paxkeHue mapa

62

VYpasuenue chepsl. [Lnomans chepor u
e€ yacren

63

Cummerpust chepsbl U mapa

64

CrepeomeTpruecKre 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHUE,
CBsi3aHHBIE cO chepoil u mapom,
MOCTPOEHUEM MX CEYEHHH MIOCKOCTHIO

65

CrepeoMmeTpuyecKkue 3a1aud Ha
JI0Ka3aTelIbCTBO U BEIYHCIICHUE,
CBSI3aHHBIE CO cepoil u mapom,
MOCTPOCHUEM MX CEYSHH MIOCKOCTHIO

66

[Tpuknanabie 3aa4n, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTD Ha
IIJIOCKOCTH, BBIYUCIICHUS B OKPY)KHOCTI/I,
CTaHAApPTHBIE MOI00MS

68

Paziauunbie KOM6I/IH3.L[I/II/I TCJI BpalllCHUSA
Y MHOI'OI'paHHHUKOB

69

3agaun o teme "Tena U MOBEPXHOCTH
BpamieHus"

70

3agaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

71

Kontponbnas pabora "Tena u
MOBEPXHOCTH BpaleHus"

72

O06bém nmnunapa. Teopema 00 06bEME
OpAMOIo NUJIMHAPA

73

Beruucienne 00bEMOB TeJ ¢ TOMOILBIO
omnpenenéuHoro uarerpana. O0bpEm
KOHyCa

74

[Tmomaayn GOKOBOI U ITOITHON
ITOBEPXHOCTH KOHYCa

75

CrepeomeTpuyecKkue 3a7auu, CBsI3aHHbIE
C BBIYHMCIIEHHEM 00bEMOB LIUIMHIPA,
KOHyCa

76

[Ipuknagaeie 3agaun o teme "OO0BEMBI
Y IUIONIAM OBEpXHOCTEN Ten"

7

O0BEM mapa 1 IapoBOTo CEKTOpa.

Teopema 06 00bEme mapa. [Tnomans
cdeprl. CTepeoMeTpruvecKue 3a1auH,
CBs3aHHBIC C BBIYMCIICHUEM 06’béMOB
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1rapa, MapoBOro CerMeHTa 1 IapoBOro
CEeKTOpa

78

[Mpuknanaeie 3amaqn 1mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
iomaeo chepbl. COOTHOMICHUS
MEX]Ty ILTOMIAIMH TIOBEPXHOCTEH U
00BEMaMU TOIOOHBIX TEJ

79

[TonoOHbIe Tena B MPOCTPAHCTBE.
N3menenune o0bEMa mipu mo100m.
CrepeoMeTpuieckne 3aauu, CBSI3aHHbIC
C BBIYHMCIIEHHEM 00BbEMOB TeN U
TUIONIAJIC TOBEPXHOCTEN

80

KonTtponbnas padora "Tlnomamu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Ten"

81

JIBM>KeHUs MPOCTPaHCTBA.
OtoOpaxeHnus. JIBUKEHUS U PaBEHCTBO
¢uryp. OO1IHe cBONCTBA IBMKCHHUI

82

Buapl nBrkeHUil: mapajiyienbHbINA
MEePEHOC, IIEHTPaJIbHAsI CAMMETPHUS,
3€pKajbHAasi CAMMETPHS, IOBOPOT
BOKPYT IIPSIMOU

83

[IpeobpazoBanus mogodus. [Ipsmast u
cdepa Diinepa

84

I'eomeTpuyeckue 3amaun Ha
MIPUMEHEHNE JBUKEHUS

85

Kontponbnas pabora "Bektopsl B
npocTpaHcTse"

86

Ob6o6maroiee nopropenue 11 mousTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3AIIMs 3HAHUM:
"ITapannenpHOCTb NPSAMBIX U
TJIOCKOCTEH B IPOCTPAHCTBE"

87

O6o6maromee mopropenue 11 mouaTuii
1 METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTHU3allisl 3HAHUI:
"Bekrtops! B npocTpancTee"

88

Ob6o06maromee nmopropenue 11 nmonaruit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alMsl 3HAHUI:
"BekTops! B npocTpaHcTBE"

89

Ob6o06maromee mopropenue 11 monsaruit
1 METO/I0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMATU3aIMsI 3HAHHIA:
"O06beM MHOTOrpaHHUKA"

90

O6o6mmaromee mopropenue 11 moHsTui
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMaTHU3aIlus 3HAHWIA:
"O0BeM MHOTOrpaHHHKA"

91

Ob6o06mmaromee nmopropenue 11 mouaruit
1 METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATH3aIlMsI 3HAHHH:

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO

MYHUUMNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE

YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA
LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA
KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp

30.09.24 09:39 (MSK)

CepTudukat 4A4862464B56C2F3790FFCOFBDBESD1A




"TTnomaaym MOBEPXHOCTH U 00BEMBI
KpYrJbIX Ten"

92

Ob6o6mmaroiee nopropenue 11 nonstuit
1 METO/I0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTU3alIHsI 3HAHH:
"[Tomaam moBEpXHOCTH U 00BEMBI
KpyrJibIX Ten"

93

Hrorosas KOHTpPOJIbHAsA pa60Ta

94

HToroBasi KOHTpOJIbHAs paboTa

95

[ToBTOpEHME, 0000IICHHE 1
cucTeMaTu3anus 3HaHuH

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKu U €€ poiib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTH

97

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAayKU U €€ poiib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM

98

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH! U €€ POJib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT UM

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKu U €€ poiib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTH

100

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAayKU U €€ poiib B Pa3BUTUHU
COBPEMEHHBIX UHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUN

101

Hcropust pa3BuTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOIOTHH

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

102
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