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HHOACHUTEJIBHAA 3AIINCKA

I'eomeTpus sBisieTCsI OTHUM U3 0a30BBIX KYPCOB HA YPOBHE CPEIHEro o01ero oopazoBanus,
TaK Kak o0ecreynBaeT BO3SMOKHOCTD U3YUEHHSI TUCIUILIMH €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH
U TIPEMETOB 'YMaHUTApHOTO HUKIA. [I0CKOIBKY JIornyeckoe MbIIIeHne, popMupyemMoe npu
M3yYEHHH 00YyUJaIOIMIMMHUCS TIOHATHIHBIX OCHOB T€OMETPHH, IPU JI0KA3aTEILCTBE TEOPEM U
MIOCTPOEHUHU LIENIOYKHU JIOTHUECKUX YTBEPKICHUH NpU PELLIEHUN N'€OMETPUUECKHX 3ajad, YMEHUE
BBIJIBUTaTh U ONPOBEPIaTh IMIOTE3bl HEIOCPEICTBEHHO UCIIOIB3YIOTCS PU PELLIEHUH 33134
€CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH (PU3NIECKUX 3a/1a4.

Lenb ocBoeHMSI TpOTpaMMBI yueOHOTO Kypca «I'eoMeTpus» Ha YriayOonéHHOM ypOBHE —
pa3BUTHE UHAUBUAYAIBHBIX CIOCOOHOCTEHN, 00yJarOIMXCs IPU U3YYEHUU T€OMETPHH, KaK
COCTaBJISAIOLIEH NpeAMETHOM obacTu «MaTemaTtuka U UHQOpMaTHKay Yepe3 oOecreueHune
BO3MOYHOCTHU MPUOOPETEHUSI U UCIIOJIBb30BaHUs OoJiee IITyOOKUX Fr€OMETPUUECKUX 3HAaHUHN U
NeUCcTBUM, crienu(UIHBIX TEOMETPUH, U HEOOXOAUMBIX JUISl YCIIEIIHOTO Mpo(eCCHOHATBHOTO
00pa3oBaHUs, CBSI3aHHOIO C UCMOJIb30BAaHUEM MATEMaTHKHU.

[IpropuTeTHBIME 331a4aMH Kypca F€OMEeTpHUH Ha YIiIyOJIEHHOM YpOBHE, pAaCIIUPSAIOLIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciiupeHue npeAcTaBIeHusl 0 TEOMETPUU KaK YaCTH MUPOBOU KyJIbTYphl U OPMUpPOBaAHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

(hopMHpOBaHKE MPEACTABICHUS O MPOCTPAHCTBEHHBIX QUTypax Kak O BaXKHEHUIINX
MaTeMaTHYECKUX MOJIENSIX, TTO3BOJISIOUIMX OMUCHIBATh U U3y4YaTh pa3HbIE SIBJICHUS OKPYKAIOIIETo
MUpAa, 3HaHHE TIOHATUIHOTO amnmnapara 1o paszaeny «CrepeoMeTpus» ydeOHOro Kypca reOMETpHH;

(dopMupoBaHHE YMEHMSI BJIIETh OCHOBHBIMU MOHATHSMM O IIPOCTPAHCTBEHHBIX QUTypax U
UX OCHOBHBIMHU CBOMCTBAMH, 3HAHHE TEOPEM, (POPMYI U YMEHUE UX IPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupoBaHHE YMEHMsI paclio3HaBaTh HA YepTekKax, MOAEISIX U B PEAIbHOM MUPE
MHOTOI'PaHHUKH U TeJla BPALeHUs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIH;

(opMupoBaHHE NOHUMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO OCTPOCHHUS
MaTeMaTU4YeCKUX TeOopuil, (GopMUpOBaHHE TIOHUMAHUS POJIM AKCHMOMATHKH TP IPOBEAECHUU
paccyxJIeHUI;

(opMupoBaHHE YMEHMS BJIaIETh METOIaMU JI0KA3aTEJIbCTB U AJITOPUTMOB PEILIEHUS, YMEHUS
UX IPUMEHSATh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/I€ PEIICHUS CTEPEOMETPHUUECKUX
3aJa4 1 3a/1a4 ¢ IPAaKTUYECKUM cojep)kaHueM, (GopMUpPOBaHUE MPEACTABIECHUS O HEOOXOJMMOCTH
JI0Ka3aTeIbCTB IPU 0OOCHOBAHUU MAaTEMAaTHUUYECKUX YTBEPKICHUN U PO aKCHOMATUKHU B
IIPOBEACHUY JIeAYKTUBHBIX PACCYXKACHUMN;

pa3BUTHE U COBEPLICHCTBOBAHUE MHTEJIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, H03HaBaTeIbHOW aKTUBHOCTH, UCCIIEI0BATENLCKUX YMEHUM, KpUTUUHOCTH
MBIIIUIEHUS], UHTEpeca K H3y4EHHUIO T€OMETPUH;

¢dopmupoBanue GyHKIIMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON Fr€OMETPUN: YMEHHUS
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKHUX MOHATHH, 0ObEKTOB M 3aKOHOMEPHOCTEN B peasIbHbIX
KU3HEHHBIX CUTYallUsX U MPU U3YYEHUH JIPYTUX YUEOHBIX IPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH
1 3aKOHOMEPHOCTEH, MOJICIMPOBAHUS PEAIbHBIX CUTYAIMH, HCCIIEA0BAaHUS TOCTPOSHHBIX MOJIENIEH,
MHTEpIpEeTalMy NOJTYYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEpP>KaTEIbHBIMU JIMHUAMH yuyeOHOTro Kypca «I'eomerpusi» B 10—11 kiaccax
aBIstOTCS: «IIpsiMbIe U TIIOCKOCTH B TPOCTpaHCTBEY, « MHOTOrpaHHUKNY, «Tesa BpaleHus»,
«BeKTopbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «J{BHKEHHS B TPOCTPAHCTBE.



Cohopmynuposannoe B PI'OC COO TtpeboBaHHNE «yMETh OTIEPUPOBATH TOHATHAMMY,
pEJIEBaHTHBIX TEOMETPHH Ha YriyonéHHoM ypoBHE oOy4ueHus B 10—11 kmaccax, OTHOCHUTCS KO BCEM
coJiepKaTeIbHBIM JJMHUAM y4eOHOTO Kypca, a (JOpMHPOBAHME JIOTHYECKUX YMEHUH pacipeaessieTcs
HE TOJIBKO TI0 COAEPKaTEIbHBIM JIMHUAM, HO U TI0 roj1aM o0ydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MTPEIMETHBIM pe3yibTaTaM ocBoeHust denepanbHoii paboyeit mporpamMMel,
pacnpeenéHHBIM 110 ToAaM 00y4eHHUsl, CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM
OCHOBHBIM, IPUHIUIIHAIBHBIM BOIIpOcaM 00yJaroImuecs: oopaiaiich He0O JHOKPATHO. JTO
II03BOJISIET OPraHU30BaTh OBJIa/IEHUE T€OMETPUYECKUMU TIOHATUSMHU U HaBBIKAMM I1OCJIEIOBATEIBLHO
U NIOCTYTATENbHO, C COOJIIOIEHUEM IIPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B
OOIIyIO CHCTEMY T'€OMETPHUYECKUX MPEACTABICHUH 00YJatONINXCsl, paCUpss U Yrayousis e,
00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexoxa K U3y4EeHUIO TEOMETPHUU Ha YIITyOJEHHOM YPOBHE TT03BOJISCT:

co3/1aTh ycaoBus s AuddepeHmanuu 00ydeHus, TOCTPOSHUST WHINBUTYyaTbHBIX
00pa3oBaTeNbHBIX MTPOrPaMM, 00ECTICYUTh YIITyOJIEHHOE H3ydeHHEe TEOMETPHUN KaK COCTABIISIONICH
yueOHOTrOo peamMeTa «MaremMaTrukay;

MOATOTOBUTH OOYYAIOMIMXCS K MTPOJIOJKEHHUIO U3yUeHUSI MaTeMaTUKH ¢ y4ETOM BbIOOpa
Oynmymiei nmpodeccuu, odecrneunBasi TPEEMCTBEHHOCTh MEX Ty OOITUM U TTPO(PeCCHOHATBHBIM
00pazoBaHHEM.

Ha m3ydenune yueOHOTO Kypca «I 'eoMeTpus» Ha yriryOJI€HHOM YpOBHE OTBOIUTCS B 10
knacce — 102 4gaca (3 gaca B Henenio).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
JIMHHOCTHBIE PE3YJIBTATDBI

B pe3ynbpTaTe nzydeHus MaTeMaTUKH Ha YPOBHE CpeHEro o0imero oOpa3oBaHus y 00ydaromerocs
OyayT chopMUPOBaHBI CIICAYIOIINE JINYHOCTHBIC PE3YJIbTATHI:

1) rpaIaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH IPAKJAHCKOM MO3UIIUU 00YJaIONIerocsi Kak aKTHBHOTO U OTBETCTBEHHOIO
YJieHa POCCUHCKOTO 00I1IeCcTBAa, IPEICTABICHUE O MAaTEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABJICHUM, MPOLEAYp IPaXKIAaHCKOTO 0011ecTBa (BBIOOPHL, ONPOCHI U JIPYroe),
YMEHHE B3aUMO/JICHCTBOBATh C COIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHU C X (QYHKIMSIMU U
Ha3HAYCHHUEM;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKON TPaKIaHCKON HIEHTUYHOCTH, YBOXKEHHUS K MPOIIJIOMY U
HACTOSIIEMY POCCUICKON MAaTeMATUKH, LIECHHOCTHOE OTHOLIEHUE K JOCTHXKEHUSIM POCCUMCKHUX
MAaTEeMaTHKOB U POCCUMCKOM MaTeMaTH4E€CKOM IIKOJIbI, UCIIOIb30BAHUE ITUX TOCTUKEHUHN B APYTrUX
HayKaX, TEXHOJIOTHIX, chepax SKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



0CO3HAHME AYXOBHBIX EHHOCTEH POCCHIICKOTO HApOa, CHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, STUYECKOIO MTOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JIOCTHIKEHUIN HAYKU
U JICATEIILHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B TIOCTPOCHUE YCTOWYMBOTO OYIyIIero;

4) 3¢TeTHYEeCKOT0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsI ICTETUKY MAaTEMATHUYECKUX 3aKOHOMEPHOCTE,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHH, BOCIIPUUMYHNBOCTh K MATEMAaTHICCKIM aCTIEKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B UHTEpecax 3J0pOBOTO U
0e301macHOro 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBBIO (3J0pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pEryispHas pu3nyecKkasi akTUBHOCTD), (PU3HUECKOE
COBEPIICHCTBOBAHUE MIPU 3aHIATUSX CIIOPTUBHO-03J0POBUTENBHON 1A TEIBHOCTBIO;

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH TPYI0JIFOOHSI, HHTEPEC K pa3IuIHbIM chepam
poheCCHOHANTBHON JEATETHLHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW M €€ MPUIIOKEHUSIMH, YMECHUE
COBEpIIIaTh OCO3HAHHBIN BBIOOP OymyIiei mpodeccru 1 peaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE
IJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUeCKOMY 00pa30BaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIIICHUHN MIPAKTUIECKUX 33724
MaTeMaTH4eCKON HalpaBlIeHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH IKOJOTHUUECKON KYJIbTYPhI, IOHUMAHKE BIMSHUS COIMAITLHO-3KOHOMHUYECKHUX
MIPOIIECCOB HAa COCTOSTHUE MIPUPOTHON U COIMATBHOM Cpefibl, 0CO3HAHHUE TJI0 0ATbHOTO XapaKTepa
AKOJIOTUYECKHUX TTPOOJIeM, OpUEHTAIMS HAa TPUMEHEHUE MaTEMAaTUUECKUX 3HAHUH JIJIS1 PEIICHUS
3a/1a4 B 00JIACTH OKPYXKAIOIIEH Cpe/Ibl, INIAHUPOBAHHUE TIOCTYIIKOB M OIIEHKH X BO3MOXHBIX
MOCJICICTBUH ISl OKPYXKAIOIIEH CpPebl;

8) HeHHOCTH HAYYHOI 0 TO3HAHUS:

c(OpMUPOBAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 0OIIECTBEHHON MPAKTUKH, TOHUMaHHE MaTeMaTHUYeCKON HAyKU KaK cephl YeI0BeuecKoi
NeSITENIbHOCTH, STArnoB € pa3BUTHS U 3HAUUMOCTH JJIsl Pa3BUTHUS [IUBUIIM3AIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTHKU U MaTeMaTU4eCKO KyIbTYpOi Kak CpeICTBOM MO3HAHHS MUPA, TOTOBHOCTD
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JeSITeNbHOCTh MHIUBUYAIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIbTATBI

B pe3yibTaTe OCBOCHUS ITPOrpaMMBbI II0 MATEMATUKE HA YPOBHE OCHOBHOI'O 061].161"0 O6pa3OBaHI/IH y
o6yqa10meroc;l 6yIIYT C(l)OpMI/IpOBaHBI MCTAIIPEAMCTHBIC PE3YJIbTAThI, XapaKTCPU3YIOITHECS
OBJIAICHUCM YHUBCPCAJIbHBIMU IMO3HABATCIIbHBIMU ﬂeﬁCTBHHMH, YHUBCPCAJIbHBIMU
KOMMYHUKATHBHBIMU JEUCTBUSIMU U YHUBCPCAJIIbHBIMUA PETYIATUBHBIMU JIECTBUSMU.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE JeHCTBUSA



Ba3oBble Jornueckue aeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKY MATEMAaTUYECKUX OOBEKTOB, IIOHATUH,
OTHOIIEHUH MEX/y MOHATHIMH, (OPMYIMPOBATEH ONPEACICHHS TOHATUH, YCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS 7151 000 OIEHUS U CPaBHEHHSI, KDUTEPHH
IIPOBOJMMOTO aHAJIM3a,;

BOCIIPUHUMATh, POPMYIMPOBATH U MPe0oOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHbBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS B (paKTax, TaHHBIX,
HaOJIIOJICHUSIX U YTBEPKACHUSX, peJiaraTb KPUTEPUU ISl BBISIBIIEHUS] 3aKOHOMEPHOCTEN U
MIPOTUBOPEUNI;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSATEIBHO JOKA3aTeIbCTBA MaTEMAaTHUECKUX YTBEPKICHUH (MIpsSMBbIE U OT
MIPOTUBHOTO), BEICTPAUBATh apT'yMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPDI, 000CHOBBIBATH
cOOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpaTh cI0co0 pelieHust yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILLICHMUS,
BbIOMpaTh HanOoJIee MOIXO SN ¢ YYETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe NelCTBUA

WCIIOJIH30BaTh BOIIPOCHI KaK MCCIIEAOBATEILCKUI HHCTPYMEHT TTO3HAHUS, (DOPMYITHPOBATH BOTIPOCHI,
(dbuKcupyromue NpoTUBOPEUre, MPooIeMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
THIIOTE3Y, APTYMEHTHPOBATh CBOYO IO3UIINIO, MHEHHE;

IMPOBOANUTE CAMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, UCCIICAOBAHUEC IO YCTAHOBJICHHIO
0COOEHHOCTEH MaTEeMaTHYECKOTO O6’beKTa, SABJICHUS, ITPOLECCA, BBIABIICHUIO 3aBHCHUMOCTECH MCXKOY
O6’BCKT3MI/I, SABJICHUSAMH, IIPOLECCaAMU;

CaMOCTOSITSIIBHO (POPMYITHPOBATH OOOOIIICHHS M BBIBOJIBI ITO PE3yJIbTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, KCCIICIOBAHHMSI, OLICHUBATH JOCTOBEPHOCTH IOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011IeHMIT;

IIPOrHO3HUPOBATh BO3MOIKHOC PAa3BUTHUC ITPOLCCCA, a TAKIKE BbIJIBUT'aTh ITPCAIIOJIOKCHHA O €TI0
Pa3BUTHUHN B HOBLIX YCJIOBUAX.

PaGora ¢ undopmanmeii:

BBISBJIAITH Ie(PUITUTHI HHPOPMALIMU, JAHHBIX, HEOOXOIUMBIX /ISl OTBETA Ha BOTIPOC | JIJISL PEIICHUS
3a7a4H;

BBIOMPATh MHPOPMALIMIO U3 KICTOUHUKOB Pa3InYHbIX TUIIOB, aHAIN3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIMIO PA3TUYHBIX BUJIOB U ()OPM IMPE/ICTABICHMUS;

CTPYKTYpUPOBATh MH(POPMAIUIO, TPEJICTABIATE €€ B PA3IHMUHBIX (OpMax, WILTIOCTPUPOBATh
rpaduyuecky;



OLICHUBATh HAAEKHOCTH HH(OPMAIIMH IO CAMOCTOSTEILHO COPMYITMPOBAHHBIM KPUTEPHSIM,
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHbIC yqeﬁnble JeHCTBHUA:

BOCIPUHUMATH ¥ (POPMYIHPOBATH CYXIECHUS B COOTBETCTBHH C YCIOBHIMH U IETSIMH OOIICHNS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PE€HMS B YCTHBIX U IHCbMEHHBIX TEKCTAX, 1ABaTh
IIOSICHEHHUS 110 X0y pEeUIEHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyYCHHBIN PE3YJIbTaT;

B X07Ie 00CYX/IEHHS 33/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMO#l TeMbI, TPOOIEMBI, perraeMoi
3aJlauM, BHICKA3bIBAaTh UJI€U, HALIEJIEHHBIE HA TIOUCK PEILIEHNUS, COIIOCTABIIATH CBOU CYKICHMUS C
CYXJCHUSAMHU IPYTUX YYaCTHUKOB JMajora, 0OHapyKMBaTh pa3jiMuue U CXOJICTBO MO3ULIUH, B
KOPPEKTHOH (opMe GopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAXKEHHUS;

MIPE/ICTaBIATh PE3yJIbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEA0BAHUS, TIPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BBICTYIIEHUS C YUETOM 3a]a4 MPe3eHTAllMi U 0COOEHHOCTEN
ayJIUTOpUH.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA
Camoopranuszauus:

COCTaBJIATH IJIaH, aJITOPUTM PCUHICHUA 3aJla4u, BI)I6I/IpaTB croco0 pEeUICHUA C y‘IéTOM UMCIOIIUXCA
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI
perieHuit ¢ ya€ToM HOBOM HH(OPMAITUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

BJIaIETh HaBbIKAaMHU MO3HABATENbHOM pedieKCHH KaK OCO3HAHUS COBEpPIIAEMbIX ICHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3Y/IbTAaTOB, BIAJETh CIIOCOOAMHU CaMONIPOBEPKU, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa perieHusl MaTeMaTH4ecKon 3a/1auu;

MIPeBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH NPHU PELICHUU 3a/1a4H, BHOCUTh KOPPEKTHUBHI B
NesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJACHHBIX OINOOK, BBISIBICHHBIX
TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATa LIEJU U YCIOBUAM, OOBSACHATh IPUUNHBI JOCTHKEHUS WIN
HEIOCTHXKEHUS PE3YJIbTAaTOB JIEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY IPpUOOPETEHHOMY
OTIBITY.

CoBMecTHAsI AeATECJIbHOCTD:

IIOHMMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMAH/IHOM M MHIMBUAYalbHON paObOThI IPU PELICHUN
y4eOHBIX 3a/1a4, IPUHUMATh LIEJIb COBMECTHOM JIeATEIbHOCTH, IIJIAHUPOBATh OPraHU3alnIo
COBMECTHOM paboThl, pacipeAeisaTh BUIbl paboT, JOrOBAPUBATHCS, 00CYKAATh MPOIECC U
pe3yabTaT paboThl, 0000IaTh MHEHUS! HECKOJIBKHX JIFO/IEH;

y4acTBOBATh B IPYMIOBBIX (opmax paboThl (00CykAeHUS, 0OMEH MHEHUI, «MO3TOBbIE IITYPMbI» U
WHBIE), BBIMOJIHATH CBOIO YaCTh pabOTHI U KOOPAUHUPOBATH CBOU JIEHCTBHUS C IpYTUMU YJICHAMHU
KOMaH/1bl, OLIEHUBAaTh Ka4eCTBO CBOETO BKJIaJ[a B OOIIUI POIYKT O KPUTEPHUSIM,
cOpPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJEHUCTBHSL.



HNPEAMETHBIE PE3YJIbTATDBI
K koniy 10 kjaacca oOydaronuiicss HayIuTCs:

cBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHSATHSMH CTEPEOMETPHUHN IIPU PEIICHUH 3a/1a4 U TIPOBEICHUN
MAaTEMAaTHYECKUX PACCYXKICHUM;

IMPUMCHATb AKCHOMBI CTCPCOMETPUH U CIICACTBUA U3 HUX IIPHU PCIICHUN I'COMCTPUUCCKUX 3a1aY;

KJIaccu(UIIMPOBATh B3aUMHOE PACIIOJIOKEHHE TPSMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, MPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU, CB3aHHBIMU C YIJIAMU B IPOCTPAHCTBE: MEXKIY NPSIMbIMU B
IIPOCTPAHCTBE, MEKTy IPSIMOU U IJIOCKOCTBIO;

CBO6OZ[HO ONCpHUpOBaATh NOHATUAMU, CBA3AHHBIMHA C MHOT'OI'paHHUKAMU ;

CBOOOJHO Pacro3HaBaTh OCHOBHBIE BUJIbl MHOTOI'PaHHUKOB (MpU3Ma, TUPaMUJIA, PSIMOYTOJIbHBIN
napajuiesenumnes, Kyo);

KJ'IaCCI/ICbI/II_[I/IpOBaTB MHOI'OI'paHHUKH, BI)I6I/Ipa${ OCHOBaHMUA JIA KJ'IaCCI/I(i)I/IKaHI/II/I;
CBO60)IHO ONCpHUpPOBATh NOHATUAMHU, CBA3aHHBIMH C CCHCHHUEM MHOTOT'PAHHHUKOB ITJIIOCKOCTBIO;

BBITNIOJIHATH NapajliebHOE, [ICHTPAIBHOE U OPTOTOHAILHOE MPOEKTUPOBAaHUE (PUTYp HA MIIOCKOCTD,
BBITIOJIHATH N300paskeHus (pUryp Ha IIOCKOCTH;

CTPOMTH CEUCHHSI MHOTOTPAHHUKOB PA3JIMYHBIMHA METOJAMH, BBITIOJIHSTH (BBIHOCHBIC) TNIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BH CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH TUIOMIAIN TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUPaMu/Ia), TEOMETPUIECKHUX T C
puMeHEeHHEeM (GopmyiT;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, LICHTP, OCh U INIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU QUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATUAMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPJIMHATAM B
MIPOCTPAHCTBE;

BBITNOJIHATH JICHUCTBUS HaJl BCKTOpaMM;

peuIaTh 3ala4d Ha A0Ka3aTCIbCTBO MATCMATHUYCCKHUX OTHOIIICHUM U HAXO0XJICHUE IrCOMCTPUYICCKUX
BCIIMYHMH, IPUMCHAA U3BCCTHBIC MCTOAbI ITPH PCIICHUM MATCMATHYCCKHUX 3aaa4 ITOBBIIICHHOTO U
BBICOKOI'O YPOBHS CJIOKHOCTH;

IIPpUMCHATDH HpOCTGﬁIlIPIC MMPpOrpaMMHBIC CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIIUOHHBIC CUCTCMBI ITPU
peUICHNU CTCPCOMETPHUICCKUX 3a/1aY,

HU3BJICKATh, Hp606pa30BBIBaTB " UHTCPIIPETUPOBATDH I/IH(I)OpMaI_[I/IIO O MPOCTPAHCTBCHHBIX
TCOMETPHUICCKUX (bHpraX, MPEACTABJIICHHYIO HAa YCPTCIKAX U PUCYHKAX;

MMPUMCHATH ITOJTYUCHHBIC 3HAHHWA HA IPAKTUKC: CPABHUBATH U AHAJIU3UPOBATL PCAJIbHBIC CUTYAllUH,
MNPUMCHATH U3YUYCHHBIC IIOHATUA B IPOUCCCC MOUCKA PCIICHUA MATCMATUYCCKU C(I)OpMYHHpOBaHHOﬁ
HpO6JICMLI, MOJCIINPOBATH PCAJIBHBIC CUTyallUU HaA A3BIKC TCOMCTPHUU, UCCIICAOBATH MOCTPOCHHBIC



MO/JIEJIH C MCIIOJIb30BaHUEM I'eOMETPUUYECKHX IMOHATHI U TEOPEM, armapara aareOpsl, perarb
IIPaKTUYECKUE 3a/1a4M, CBSI3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKUX BEJINYUH;

MMETh IPEJCTABIIEHUS 00 OCHOBHBIX ATAIax pa3BUTHsI TEOMETPUU KaK COCTaBHOM 4acTu
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

COJEP/KAHUE OBYYEHUA
10 KJIACC
IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbI€ IOHATHA cTepeomeTpun. Touka, npsimasi, INIOCKOCTb, TpocTpaHcTBO. [loHsATHE 00
aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHoe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, TapallIeIbHbIE U
CKpenuBaromuecs npsimbie. [Ipu3Haku cKpemuBaromuxcs npsmMeix. [lapaimieansHOCTh NPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE: MapajliebHble MPSIMbIE B IPOCTPAHCTBE, MAPAIIEIBHOCTD TPEX
MPSIMBIX, MAPAIIIEIBHOCTh MPAMOIL U mIockocTH. [lapaniensHoe U IeHTpalbHOE MPOEKTUPOBAHUE,
n3zobpaxenue guryp. OCHOBHbIE CBOWCTBA NapasuIeIbHOIO MpoeKkTupoBanus. M3o0paxenue Guryp
B MapaJijIeJIbHOM MPOEKINH. YTIIbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJI MEXKIY NPSIMBIMU B
npoctpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: NapajlIeIbHbIE INIOCKOCTH, CBOMCTBA MapaJuIeIbHbIX
wiockoctel. [Ipocrelinye npocTpaHCTBEHHbBIE (PUTYpPhI HA IMJIOCKOCTHU: TETPadIp, Mapaljiesenumnes,
MOCTPOCHUE CEUCHUH.

[lepneHMKyISIpHOCTD NPAMON U IJIOCKOCTH: NEPIIEHIUKYIISIPHBIE IPSIMBIE B TPOCTPAHCTBE,
MpsIMbIE TTAPAJIIENIbHBIE U TEPIEHANKYIISPHBIE K IIIIOCKOCTH, PU3HAK NEPIEHANKYISIPHOCTH
NPAMOM U TIJIOCKOCTH, TEOPEMA O MPSMOM MEPIEHAUKYIISIPHOUN TIIOCKOCTH. OpTOTOHAIBHOE
MpoeKTUpoBaHue. llepneHauKynsap 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE
OT MPSMOU JI0 MJIOCKOCTH, MPOEKIHs (PUTyphl HA TUNIOCKOCTb. [lepneHanKyIIpHOCTb MI0CKOCTEH:
MIPU3HAK NEPIEHANKYIIPHOCTH ABYX IUNIOCKOCTEN. Teopema o TpéX neprneHIuKyIsapax.

VYTriabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIM YI0JI, TUHEHHBIN
YTOJI ABYTPaHHOTO yriia. TpéxrpaHHblil © MHOTOrpaHHble yriibl. CBOKWCTBA INIOCKUX YIJIOB
MHOTOrpaHHoOro yriia. CBOMCTBA IJIOCKUX U JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Bupl MHOrOrpaHHMKOB, pa3BépTka MHOTOrpaHHuka. [Ipusma: N-yronbHas npusMma, npsmast
Y HaKJIOHHAs IIPU3MBbI, OOKOBas M MOJIHAsi IOBEPXHOCTh Npu3Mel. [lapannenenunern,
IPSIMOYTOJIbHBIN Mapajulenenunes u ero cBoicrra. KpaTtuaiiine mytu Ha oBEpXHOCTH
MHororpanHuka. Teopema Oitnepa. [Ipoctpanctennas teopema [ugaropa. [lupamuaa: n-yronbHas
UpaMua, MpaBUiIbHAs U yceu€HHas nupamuibl. CBoiicTBa péoep 1 OOKOBBIX IpaHell MpaBUIIbHON
nupamubl. [IpaBuibHbIE MHOTOTPAaHHUKY: TIPAaBUIIbHAS MPU3Ma U IPaBUIIbHAS TUPAMU/IA,
IIpaBUJIbHAS TPEYTOJIbHAS MUPaMUa U MPaBUIIbHBINA TeTpa3p, KyO. IIpeacraBnenue o npaBUiIbHbBIX
MHOTOTPaHHUKAaX: OKTa3p, JOAEKAdAP U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOI'PaHHUKOB: péOpa, 1uaroHany, yrisl. [Inomans 6okoBoi
MOBEPXHOCTHU U MOJIHOW NOBEPXHOCTH MPSAMOMN MPU3MBI, TUIONIA/1b OCHOBaHUH, TeopeMa 0 OOKOBOM



MOBEPXHOCTHU MPsAMOi pu3Mbl. [1nomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOM
IIAPaMHU/IbI, TEOPEMA O IIJIOIAAN YCEYEHHOM TMPaMUIbI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPUHN ITPABUIIBHBIX MHOTOTPAHHUKOB.
CuMMeTpHs B IPaBUILHOM MHOTOTPaHHUKE: CUMMETPHS NapajuieenuIeia, CAMMETPHS
MIPAaBUJIBHBIX [IPU3M, CHMMETPHSI IIPABWIBHOW TUPAMUBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHBIE U IIPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. [[eHCTBUA ¢ BEKTOpPAMH: CII0KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUAX
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha ynciio. CBoMCTBA cloxkeHUs! BeKTOpoB. CBOMCTBA YMHOKEHUS
BEKTOpPA Ha yucino. [JonsaTne komimanapHsle BEKTOpHI. [Ipr3Hak KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuio napamenenunena. Teopema 0 pasnoKEHUH BEKTOPA 110 TPEM HEKOMIUIaHAPHBIM
BekTtopam. [IpsimoyronbHas cucreMa KOOpAMHAT B pocTpaHcTBe. KoopanHate! BekTopa. CBs3b
MeXAy KOOpAMHATaMHU BEKTOPa U KOOPAMHATAMH TOYEK. YTOlI Mexay BekTopamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB.



TemaTu4yeckoe IIAHUPOBAHUE

10 kaace
Haumenosanue paznena (temsl) | KonnuectBo OcHOBHOE coJiepkaHne OCHOBHBIE BUJIBI ICATEIILHOCTH 00YYaIOIINXCS
Kypca JacoB
BBenenue B ctepeoMeTpuio 23 OcHOBHbBIE IPOCTPAHCTBEHHBIE OnpenemnsTh MIOCKOCTh Kak (GUrypy, B

¢urypsl. [lonsaTus crepeomerpun:
TOYKa, MpsiMasi, IIIOCKOCTb,
npocTpancTBo. OCHOBHBIE MTpaBUIIa
M300pakeHHsI Ha PUCYHKE TUIOCKOCTH,
napaJuleIbHBIX NPSAMBIX (OTPE3KOB),
CepeNHbBI OTpe3Ka.

[TonsaTus: nepecekaromuecs
IJIOCKOCTH, TMepeceKarouIuecs npsamas
U TJIOCKOCTB; MOTYIPOCTPAHCTBO.
MHororpaHHuKH, H300paKeHUE
IPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HECYIECTBYIONMUX 0OBEKTOB.
AKCHOMBI CTEPEOMETPHH U NEPBBIE
CJICZICTBUS U3 HUX.

Crnioco0blI 3a1aHUs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U IJIOCKOCTEH.
Ceuenus. M3o0paxenne cedeHUi
nUpaMubl, KyOa U IpU3Mbl, KOTOpbIE
IPOXOJAT yepe3 ux péopa.
N306paxkenue nepecedyeHust
HOJIy4E€HHBIX MJIOCKOCTEH.
PackpammBanue nocTpoeHHbIX
CEUYEHUN Pa3HBIMU LIBETAMHU.

Meton cnefoB s TOCTPOEHUs
ceueHnii. CBolicTBa NiepeceyeHni
npsIMBIX U I1ockocTel. [locTtpoenue
CeueHHi B mupamue, Kyoe rmno Tpém

KOTOPOU BBIIIOJIHSETCS TUIAHUMETPHSL.
[enars npocreinime JIOTH4eCKUe BBIBOBI U3
AKCHOMATHKH IIJIOCKOCTH.

[TpuBOIUTE IPUMEPHI PEATTBHBIX 0OBEKTOB,
UJCIN3aLNENH KOTOPBIX SBISIOTCS aKCHOMBI
T€OMETPHH.

N3y4yaTh, IPUMEHSATH IPUHIUIIBI IOCTPOCHUS
CEYECHU.

Hcronp30Bath 1Sl IOCTPOEHUS CEUEHUM
METOJI CIIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYILEH
IUIOCKOCTH. PemaTs crepeomerpudeckue
3a[]a4d: Ha ONpECIICHUE BUIA CEYCHUS U
HaXO0XJICHUE €T0 TUIOIIAIH.
AKTyanu3upoBaTh (PAKTbl U METO/IbI
IUIAHUMETPUH, PEIEBAHTHBIE TEME, IIPOBOINUTH
AQHAJIOTHH.

Hcnoip30BaTh Ipy pELICHUN 3a1a4
CJIeAYIOIIME TUTaHUMETpUYecKue GaKkThl 1
Metoabl: Teopembl Paneca u o
IIPONOPLUOHAIIBHBIX OTPE3KaX. AJITOPUTM
JICJIEHUs] OTPE3Ka Ha N PaBHBIX YaCTEH.
Teopema Menenas.

PaBHOOEIpeHHBIN TPEYrOJbHUK.
PaBHOCTOPOHHMI TPEYrOJbHUK.
IIpssMOYTOIBHBIN TPEYTOJNbHUK.




Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 111aroB
IOCTPOEHUS.

[ToBTOpEHUE ITAHUMETPHH.

TeopeMa 0 mpONOPLHOHAIBHBIX
otpeskax. [logobue TpeyroibHIKOB.
Teopema Menenas. Pacuérsl B
CEUEHHUSAX HA BHIHOCHBIX YEPTEXkKax.
Wcropus pa3Butus IiiaHUMETpUU U
CTEpEOMETPUH.

CBOMCTBO CpeiHEN TMHUM TPEYTOJIbHUKA.
CBOMCTBO OMCCEKTPUCHI yIila TPEYrOJIbHHKA.
CBOMCTBO MeIMaH TPEYroJIbHUKA.

[Tpu3Haky 11o100Us TPEYrOJIbHUKOB.
[Tomy4ats npeacTaBieHus: 00 OCHOBHBIX
JTanax pa3BUTHUSA FEOMETPUN KaK COCTAaBHOMN
gacTu pyHAaMEHTa Pa3BUTHS TEXHOJIOTUI

B3anmHoe pacrionoxenue
NIPSIMBIX B IIPOCTPAHCTBE

B3anMHOE pacnoiokeHue npsiMbIX B
npoctpancTBe. CKpelnBaronmecs
npsiMbie. [Ipu3Haky CKpemnBaronuxcst
npsiMbIxX. [lapannenbHpie TpsiMbIie B
npocTtpaHcTee. Teopema o
CYILIECTBOBAaHUH U €JUHCTBEHHOCTH
NPSAMON MapaJiJIeTbHON TaHHOU
NPSAMOM, MPOXOASAIIEH YEpe3 TOUKY
MPOCTPAHCTBA U HE JIeXKaIleH Ha
JTaHHOU mpsiMol. JlemMma o
NepeceYeHNH MapalIeNIbHbIX MPSIMBIX
I0CKOCThIO. [lapannenbHoCTh TPEX
npsiMbix. Teopema o Tpéx
napaJuieIbHbIX MPSIMBbIX.

Teopema 0 CKpemrBaOIIUXCS
npsimbix. [TapannensHoe
npoektupoBanue. OCHOBHbIE CBOKMCTBA
napauIeTbHOTO MPOSKTHPOBAHUSI.
N3o0paxkenue pazHbix puryp B
napajuieIbHON MPOEKIINH.
HentpanbHas mpoeKLus.

VYrou ¢ coHanpaBiIeHHBIMU
CTOpPOHAaMHU. YTOJ MEXAY NPSIMbIMHU.
3aiauu Ha JOKa3aTelbCTBO U
UCCIIEJOBAHNE, CBA3aHHBIE C

KnaccuduumpoBats B3auMHOE pacioioKeHNe
HNPSIMBIX B IPOCTPAHCTBE, UIIFOCTPUPYS
PUCYHKaMU U MPUBOJS IPUMEPHI U3 PEAIBHON
)KU3HU. [J0Ka3pIBaTh TEOPEMY O
CYII€CTBOBAHNH U €IUHCTBCHHOCTHU
MapaJyIeIbHON NPSIMON, TPOXOASIIEN Yepe3
TOYKY IPOCTPAHCTBA U HE JIeKaIEH Ha Ipyrou
PSIMO; JIEMMY O IIEPECEUEHHUH TNTIOCKOCTH
JBYMsI [TapaJUIEIbHBIMU IPSIMBIMH; TEOPEMY O
TPEX MapajIeIbHbIX MPSMBIX.

Jloka3pIBaTh NPU3HAK CKPEIIUBAKOIIUXCS
HPSIMBIX, TEOPEMY O CKPEIIMBAIOLIUXCS
npsMbIX. Jloka3bIBaTh TEOpEMY O PABEHCTBE
YIJIOB C COHANPABJICHHBIMU CTOPOHAMH.
OOBACHATD, YTO Ha3bIBACTCA MapaICIbHBIM U
LEHTPaJIbHBIM POEKTUPOBAHUEM U KAK
BBITIOJTHSIETCS POSKTUPOBAaHUE (PUTYp HA
IIJIOCKOCTb.

Jloka3bIBaTh CBOMCTBA NapaJICIIbHOTO
IIPOEKTUPOBAHMSI.

N3006pakaTh B MapauienbHOM MPOEKIUN
pasHble reoMeTpudeckue ¢purypsl. Pemarp
CTEPEOMETPUUECKHUE 33Ul Ha
JI0Ka3aTeNbCTBO U MCCIIEA0BAHNE, CBS3AHHBIE C
PacIroJIOKEHUEM NPSMBIX B IIPOCTPAHCTBE.




PACIIOJIOKCHUECM IIPAMBIX B
IPOCTPaHCTBE

[TpoBOIUTH TOKA3aTENIbHbBIE PACCYXKACHUS NIPU
peIICHUU TCOMCTPUYICCKHUX 3a/ia4, CBA3aHHBIX
CO B3aMMHBIM PACIIOJIOKCHHUEM IIPAMBIX B
IIPOCTPAHCTBE.

CpaBHI/IBaTI), AHAJIM3UPOBATH U OLICHUBATDH
YTBCPKACHUSA C LICJIbIO BBISABJICHUA JIOTUYCCKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUM.
MonenupoBath peanbHble CUTyallUH,
CBA3AaHHLIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX B ITPOCTPAHCTBEC, HA A3BIKE IT'COMCTPUU.
HccnenoBaTh MOCTPOEHHBIE MOJIEIH €
HCII0JIb30BAHUEM I'COMETPUUCCKUX MMOHATUH U
TeopeM, anmnapara anreOpsl, HUPPOBBIX
pecypcos. [lonmydars mpeacraBieHue o
LEHTPaJIbHOM MTPOEKTUPOBAHUU U 00 UCTOPHH
paboT MO TEOPUH NMEPCHIEKTUBBI

[TapanienbHOCTb NPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

[ToHsTHS: MapaJJIETbHOCTh NPSIMOI 1
IJIOCKOCTH B IPOCTPAHCTBE.
[Ipr3Hak napamiebHOCTH IPSMOH U
ockocTH. CBOMCTBA
NapajuleIbHOCTH MPSIMOUN 1
IIJIOCKOCTH.

['eomeTprueckue 3a1a4u Ha
BBIYMCIICHUE U JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C MAPAJUICIIBHOCTHIO
NPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE.

[TocTpoenue ceuenus, MPOXOASILETO
yepe3 JaHHYIO MPSAMYIO Ha YEPTEXKE U
NapajjIeIbHOrO APYrou MpsmMoi.
Pacuér otHowmenu. [1apannensnas
IIPOEKIMSI, TPUMEHEHUE IS
HOCTPOEHUS CeueHU KyOa u
napayuienenunena. CBoicTsa
napasuleJenune1a u Ipu3Mbl.

KnaccudunupoBats B3aMMHOE PacosIOKCHUE
MPSIMOM M TUTOCKOCTH B TIPOCTPAHCTBE,
MIPUBOJISI COOTBETCTBYIOIINE MMPUMEPHI U3
peanbHOM )ku3HU. POpMYyIHPOBATH
ompeieNieHre TapauIeIbHBIX TPSIMOM 1
IJIOCKOCTH.

Jloka3pIBaTh MpU3HAK O MApaJICIIBHOCTH
NPSMON U TJIOCKOCTH; CBOMCTBA
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.
Pemate crepeomeTpuueckue 3a1a9u
BBIYHMCJICHMS U TOKA3aTEIbCTBO, CBA3AaHHBIE C
NapalIeIbHOCTBIO MPSAMBIX U IIOCKOCTEH B
pocTpaHcTBe. Pemarey nmpakTuyeckue 3a1auu
Ha MOCTPOEHUE CEYEHUH Ha YepTexax
TeTpa’pa u napajienenunesaa.

Pemate crepeomeTpruueckue 3aauu,
CBSI3aHHBIE C IOCTPOCHUEM CEUECHU
IJIOCKOCTBIO.




[Tapannensubie iockoctu. [Ipu3znaku
napajyieIbHOCTH JIBYX IUIOCKOCTEH.
Teopema 0 napamieIbHOCTH U
€IMHCTBCHHOCTH INIOCKOCTH,
IIPOXOJAIIEH Yepe3 TOUKyY, He
MPUHAJICKANTYIO JAHHOU IJIOCKOCTH
U cieacTsus u3 He€. CBOMCTBA
MapasuiebHbIX INIOCKOCTEMN: O
napaieIbHOCTH TPSIMBIX
MepeceueHUs! TIPU MEePEeCeUCHUH ABYX
MapasuiebHbIX INIOCKOCTEN TPETHEM;
00 oTpe3Kax mapauieIbHbIX MPSMBIX,
3aKITIOYEHHBIX MEKTY MapaieTbHBIMU
TJIOCKOCTSIMU;, O TIEPECEUEHUH TIPSMOT
C ABYMS TIapaJIIeTIbHBIMHU
IUIOCKOCTSIMM

[IpoBOAUTH TIOTUUECKH KOPPEKTHBIE
JI0OKa3aTeJIbHbIC PACCYXICHUS MIPU PEIICHUH
TCOMCTPUUCCKUX 3aaa4 CBA3AHHBIX C
MapajuIeIbHOCTBIO MIJIOCKOCTEM.
CpaBHUBAThH U aHAJIM3UPOBATh PEAJIbHbIE
CUTYAIINH, CBA3aHHBIC C MMAPAICTBHOCTHIO
MPSAMOU U TUIOCKOCTH B MPOCTPAHCTBE;
MOJIEJIMPOBATH PEAIbHBIEC CUTYAIIUH,
CBSI3aHHBIE C MAPAJIICIIBHOCTHIO MPSIMOU U
MJIOCKOCTH B TIPOCTPAHCTBE, HA SI3BIKE
reoOMETPUHI

[lepnieHIUKyYNIAPHOCTD MPSMBIX
Y TUIOCKOCTEMN B MPOCTPAHCTBE
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[ToBTOpenue: Teopema [Tudaropa na
IJIOCKOCTH, TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA.
CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napasuienenunena. Beruncienue JUivH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napasuieienurnese.
[leprieHAMKYISIPHOCTD MPSIMOU 1
wiockocTH. [Ipuznak
NEPIEeHIUKYISIPHOCTU MPSAMOU U
wiockocTu. Teopema o
CYILIECTBOBAaHUU U €JUHCTBEHHOCTH
OPSIMOM, IPOXOISIIEH Yepe3 TOUKY
MPOCTPAHCTBA U NMEPIEHIUKYIAPHON K
mockocTH. [lnockoctu u
NEepHEHANKYIAPHBIE UM MpsMasi B
MHOTOIpaHHUKAX.

AxTyanu3upoBaTh (HaKThl U METOIbI
IUIAaHUMETPUH, PEIEBAHTHBIE TEME, IIPOBOINUTh
AQHAJIOTHH.

DopMyIUpPOBATH OTIPEACICHUS:
NEePIEeHIUKYISPHBIX MPSMBIX B IPOCTPAHCTBE;
ompe/esieHue IpsIMO, MePIeHAUKYIIPHOMN K
MJIOCKOCTH.

Jloka3pIBaTh: JIEMMY O TEPIIEHIUKYISIPHOCTH
JBYX HapajuieIbHbIX MPSMBIX K TPEThe
MPSIMOIA; TEOPEMBI O CBSI3U MEXK]TY
MapauIeTbHOCTHIO MPSMBIX U X
MEPIEeHIUKYISIPHOCTHIO K MIIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAXKAIOIIYIO MPU3HAK
NEePHEHANKYISIPHOCTU MPSAMOM U TIIOCKOCTH;
TEOPEMY O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
IPSIMOM, IPOXOAIIEH Yepe3 JaHHYIO TOUKY U
NEePHEHANKYISAPHON K IaHHOM MJIIOCKOCTH.
N300paxkaTh B3aUMHO MEPIECHIUKYISIPHBIC
IPSIMYIO U IIJIOCKOCTb.




[IepnieHuKyIsp ¥ HaKJIOHHAS.
[TocTpoenue nepreHuKyspa u3
TOYKH Ha MPSIMYIO.

Teopema 0 TpEX NMepHEHAUKYIIApaAX
(npsmast u oOpatHas). Yros Mexay
CKpelluBaroImuMucs npsimbiMu. [lonck
NEePIEHIUKYISAPHBIX MPSMBIX C
MOMOUIBIO NEPIIEHIUKYISAPHBIX
IIJIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHUE.
[TocTpoenue ceuenuii kyoa, MpU3Msl,
PAaBWIBHON MUPAMUJIBI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIUH.
CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIbHO MIocKocTU. [TnockocTu
CUMMETpPUI B MHOTOTpaHHHUKAX.
[Tpu3sHak neprneHIuKyIIpHOCTH
IPSIMOMN U TUNIOCKOCTH KaK CIIEACTBHE
cummerpud. [IpaBuibHbIE
MHOTOTPaHHUKHU

Pacuét paccTosiHMil OT TOUKH 10
1ockocTu. CrocoObl ONyCTUTh
NEPIECHIUKYIIAPBI: CHMMETPHS, CBUT
TOYKH MO NapajuIeIbHON MPSIMOM.
CaBur 1o HemnapasuieJIbHON IPSMOH,
MU3MEHEHHUE PACCTOSHUM

DopMynHMpOBaTh CBOMCTBO IEPIIECHIUKYIISPA
10 OTHOLIEHUIO K INIOCKOCTH.

ITomy4ars npencTaBieHUE O 3HAYECHUH
NepHeHANKYISApa ISl APYTUX 00IacTei HayKu
(pusuka, sHEpreTUKa, Ja3epHbIE TEXHOJIOTUN),
B peaJIbHOM KMU3HHU (TEXHUKA, OKPYKaIOIIas
00CTaHOBKA).

Jloka3bpIBaTh YTBEPKICHMUSI, CBSI3aHHBIE C
MPOEKIMEN MPAMON Ha TIIOCKOCTb,
HENEPIEHIUKYISIPHYIO K 3TOU MPSMOM.
Jloka3bIBaTh TEOPEMY O TPEX
MEePHEHANKYIIpax U TeopeMy oOpaTHYIO
TeopeMeE O TPEX MEPIEHINKYIPaX.

[TonyuaTs npencrasieHrne 06 OPTOroHAILHOM
MPOEKTUPOBAHUH.

Jloka3pIBaTh TEOpEMY O MTPOECKIUU TOUKHU HA
npsmyro. Pemars crepeoMeTpuyecKue 3a1aun,
CBSA3aHHBIE C IEPICHANKYIIPHOCTBIO MPAMOH U
IUIOCKOCTH.

Pemars npuknanHeie 3a1a4u, CBSI3aHHBIE C
HaXO0XJICHUEM T€OMETPUYECKUX BEJINYHH.
Pemarte crepeoMerpuueckue 3aaun,
CBSA3aHHbIE C IPUMEHEHUEM TEOPEMBI O TPEX
NEPIEHIUKYIIApaX, HaX0XKICHUEM PACCTOSHUM,
IIOCTPOCHHUEM ITPOEKIIMH.

CpaBHUBATH U aHAJIN3UPOBATh YTBEPKACHHUS C
LIEJIbIO BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanU3upoBaTh U MOJIEIUPOBATh HA S3bIKE
TE€OMETPHUH PEAJIbHBIE CUTYallUH, CBA3aHHbIE C
NEPIEHIUKYIIPHOCTBIO NIPSAMOI U IIIOCKOCTH;
UCCIIEN0BAaTh IOCTPOCHHBIE MOJEINIH, B TOM
YHCJIe U C UCIOJIb30BAHUEM arlapara aareopsl




VYriael 1 pacCTOSIHUS
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[ToBTOpEHUE: Yroa MEX Iy NPSIMbIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS B
IIPOM3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB.

[ToBTOpEHUE: yron Mexay
CKpEILMBAIOIIUMHUCS IIPSIMBIMU B
MPOCTpaHCTBE. ['eoMmeTprueckue
METO/1bl BBIYMCIICHUS YIJla MEXIY
MPSIMBIMU B MHOTOTPaHHHKAX.
JIByrpansblii yroy. CBONCTBO
JIMHENHBIX YIJI0B JBYTPAHHOTIO yIJja.
[lepnenukynspHbie MIOCKOCTH.
CBolicTBa B3aMMHO
MEPHEeHIUKYISIPHBIX MIIOCKOCTEH.
[Ipu3Hak nepneHIuKyIspHOCTH
IIJIOCKOCTEN; TEOpEMA O IPSIMOM
nepeceueHusi ABYX MIOCKOCTEN
NEPHEHANKYIISPHBIX TPEThEN
IIJIOCKOCTH.

[IpsAMOyTrobHBIN apaIeIenUIe]T;
Ky0; U3BMEpEHHsI, CBOMCTBA
IPSIMOYTOJIBHOTO MapajulelIeuIe 1a.
Teopema o quaroHanu
NPSIMOYTOJIBHOTO MapajuieNenuIena u
CJIIEICTBUE U3 HEE.
CrepeoMeTpuuecKue U IpUKIaJIHbIE
3a/1a4u, CBSI3aHHBIE CO B3aUMHBIM
PacoJIOKEHUEM NIPSIMBIX U
IJIOCKOCTH.

[ToBTOpEHME: CKpeIMBAOLINECS
NpsiIMbIE, MapasuielIbHbIE IIOCKOCTH B
CTaHJApTHBIX MHOTOTPaHHUKAX.
[Tapa napaynenbHBIX IIOCKOCTEHN HA
CKPEUIUBAIOIINXCS MPSMBIX,
paccTOsIHUE MEXAY

AXTyanu3upoBaTh (PaKThl U METO/IbI
IUIAHUMETPUH, PEIEBAHTHBIE TEME, IPOBOIUTh
AQHAJIOT M.

®opMyIMpoBaTh ONPEAEICHUE IBYTPAHHOTO
yria. Jloka3slBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEHHBIX YIJIOB JBYTPAHHOTIO yIJja.
KnaccuduuupoBats AByrpaHHBIE YTIJIbl B
3aBUCUMOCTH OT UX I'PayCHOI MepHI.
®opMyIMpoBaTh ONpEAEICHIE B3aUMHO
NEePIEeHIUKYISAPHBIX MNIOCKOCTEH.
Jloka3bIBaTh TEOpEMY O IPU3HAKE
NEePIEeHIUKYISIPHOCTU ABYX IJIOCKOCTEM.
DopMyaHpOBaTh CIIEICTBUE (U3 IPU3HAKA) O
NEePIEeHIUKYISIPHOCTHU MIIOCKOCTH, KOTOpast
NEePHEHANKYIIIPHA MIPSAMOM, IO KOTOPOU
NepeCceKaroTcs B IIOCKOCTH, 3TH
IJIOCKOCTSIM.

Jloka3bIBaTh YTBEPKACHUS O €r0 CBOMCTBAX;
TEOPEMY U CIECICTBUE U3 HEE O JUArOHAIAX
IIPSIMOYTOJIBHOTO NTapaJuIeICIUIIEA.

Pemarts crepeoMerpuueckue 3a1aun,
CBSA3aHHbIE C IEPIEHAUKYIIAPHOCTD NPSMBIX U
IUIOCKOCTEH, HCIOJIBb3YSl TNIAHUMETPUUECKUE
(haKThl 1 METOJIBI.

ITpoBOIUTH JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYXKACHUS IIPU PELICHUU
F€OMETPUYECKHX 3a7a4, CBA3AHHBIX C
NEPIEHIUKYIIPHOCTHIO INIOCKOCTEN.
AHanU3upoBaTh U MOJIEIUPOBATh HA S3bIKE
TE€OMETPHUH PEAJIbHBIE CUTYallUH, CBA3aHHbIE C
NEPIEHIUKYIIPHOCTBIO MPSAMBIX U
IIJIOCKOCTEM.

HccnenoBaTh NOCTPOEHHBIE MOJIENH, B TOM
YHCIIe U C UCIOJIb30BAHUEM allllapaTa ajareopsl.




CKPEILMBAIOIIUMHUCS IIPSIMBIMU B
IPOCTBIX CUTYyalMsIX.

OnyckaHue NepueHAUKYISIPOB,
BBIUYHCJICHHE PACCTOSIHUN OT TOYKHU 10
TOYKH; IPSAMOU; MIIOCKOCTH.
Brruncnenue paccTossHUM MEX Ty
CKPEILMBAIOIIUMHUCS MTPSIMBIMHU C
MOMOUIBIO NEPIIEHUKYIIPHON
IIJIOCKOCTH.

TpéXrpaHHbIi yroj, HEpaBeHCTBA IS
TPEXTPAHHBIX YIJIOB.

Teopema IIudaropa, Teopemsl
KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yrila. DJIEMEHTHI
chepudecKkoi TEOMETPUH:
reoIe3NYECKNEe JIMHUU Ha 3eMile

Pemarts IMPUKIIAJIHBIC 3a1a4U, CBA3aHHBIC C
HaXO0KIACHUCM I'COMCTPHUICCKUX BCIIMYNH

MHOrorpaHHuKu

CucreMaTusalys 3HaHUHU
MHoOTOrpaHHUK U €T0 3JIE€MEHTHI.
[Mupamuna. Buasl nupamu.
[IpaBuibHas nupamua.

[Tpusma. [Ipsamast u HaKJIOHHAA
npusmsl. [IpaBuiibHas mpusma.
[Ipsamoii napamienenunes,
PSIMOYTOJIbHBIN Mapaieenune],
KYyO.

Brinmykiible MHOTOrpaHHukd. Teopema
Oiinepa. [IpaBunbHble 1
MOJIyTIPaBUJIbHbIE MHOTOTPAHHUKHU

PaGoTaTh ¢ yaeOHMKOM: 3a/1aBaTh BOTIPOCHI,
JIeNiaTh 3aMeYaHus, KOMMEHTapHUH.
AHaIM3UpOBaTh PEIICHUE 3aJa4H.

PuricoBaTh BBINYKJIbIE MHOTOTPAHHUKH C
3aJJaHHBIMH CBOMCTBaMH; BOCCTaHABIUBATh
00111 BU BBITYKJIOTO MHOTOTPAHHHUKA T10
JBYM €r0 MPOEKIIHSIM.

Jloka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTpaHHHKA.

PurcoBaTh BBINyKIIbIE MHOTOTPAHHUKH C Pa3HOM
SUIEPOBOM XapaKTEPUCTUKOM; UCCIIEI0OBATh
BO3MOYKHOCTH TOJTY4YE€HHUS pe3ylibTaTa npu
BapbUPOBAHUU JAHHBIX.

Jloka3bIBaTh CBOMCTBA MPABUIBHBIX
MHOTOIpaHHUKOB. [ImaHMpoBaTh MOCTpOCHME
MPAaBIJIbHBIX MHOTOTPAaHHUKOB Ha
MOBEPXHOCTAX APYTUX MPABUIBHBIX
MHOTOI'PaHHUKOB




BekTops! B IpocTpaHcTBE
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[TonsTHE BEKTOpA HA MJIOCKOCTH U B
IIPOCTPAHCTBE.

CymMa U pa3HOCTb BEKTOPOB, IIPABUIIO
napasuieJienuneia, yMHOKEHHE
BEKTOpa Ha YKCJIO, Pa3JIoKEeHHE
BEKTOpa 110 0a3ucy TpEX BEKTOPOB, HE
JeKalUX B OJHOM IJIOCKOCTH.
CkansipHO€ MPOU3BE/ICHUE,
BBIUMCIICHHUE YTJIa MEX/Ty BEKTOpaMH B
IPOCTPAHCTBE.

[IpocTenmme 3aga4n ¢ BEKTOpaMHU

AKTyanm3upoBaTh (HaKThl U METOIbI
IJIAHUMETPUH, PEIEBAHTHBIE TEME, IPOBOAUTH
AHAJIOTHUN.

OrnepupoBaTh NOHATUSMU: BEKTOP Ha
IJIOCKOCTH U B IPOCTPAHCTBE; KOMILJIAHAPHbIE
BEKTOPBL. [IpuBOIUTE IPUMEPHI PU3NICCKIX
BEKTOPHBIX BEJIUYHH.

OcBauBaTh MpaBujia BHITIOJHEHUS JIEHCTBUM
CJIOKEHUS U BBIYMTAHUS BEKTOPOB, YMHOXKECHHS
BEKTOPA HA YHUCIIO.

Jloka3pIBaTh MPU3HAK KOMIUIAHAPHOCTHU TPEX
BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3JI0KEHUU JTH0O0T0
BEKTOpa MO TPEM JaHHBIM HEKOMITJIAHAPHBIM
BEKTOpaM

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHuH

O6o0matoriee MOBTOPEHHUE MOHATHH U
METOJI0B Kypca reomeTpur 10 kiacca,
cUCTeMaTHu3aIysI 3HaHUH.

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAYKU U €€ POJIb B pA3BUTHU
COBPEMEHHBIX NHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

Pemath crepeoMeTprdeckre 3a/1aud Ha
JI0KA3aTeJIbCTBO MAaTEMaTHYECKUX OTHOIIICHHMHA,
HaXO0XXJICHWE TEOMETPUUYECKUX BEIUYUH (JITHH,
YTJI0B, TIOMAACH, 00BEMOB).

Hcnonb30Bath Npu perieHnu
CTEPEOMETPUUECKHX 33]1a4 TUTAHUMETPHIECKHIE
(haKThl 1 METOJIBI.

[IpoBOANTH TIOTUYECKH KOPPEKTHBIC
JI0OKa3aTeJIbHBIC PACCYXICHUS TIPH PEIICHUH
CTEPEOMETPUUYECKHX U TUIAHUMETPHIECKUX
3a1a4.

CpaBHHMBATh U aHAJIU3UPOBATH PCATbHBIC
CUTYaIlUHU U BBISBISATH BOZMOXKHOCTH €€
MOJICIIMPOBAHUS Ha S3BIKE TEOMETPHH.
MoenrpoBaTh peanbHYIO CUTYAIUIO Ha SI3bIKEe
TEOMETPHUH U UCCIIEI0BATh MOCTPOCHHBIE
MOJICJIH, B TOM YHCJIC U C UCIIOJIb30BaHUEM
ammapara anreopsbl.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBbI
npu peniennu 3anad. [lomyyars




IIPEACTABIICHUE O TEOMETPUH KaK O
Pa3BUBAIOILECICS HAYKE, UCCIEAYIOIEN
OKpY>KalOLU MUP, CBSI3aHHOW C peaIbHbIMHU
00beKTaMu, IOMOTAIOLIEN PELIUTh pealIbHbIE
YKU3HEHHBIE CUTYallUU O POJIU CTEPEOMETPUU B
Pa3BUTHH COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TeXHOJOTrui. CpaBHUBATH U
AQHAIU3UPOBATH YTBEPKICHHUS C LIETIBIO
BBISIBJICHUSI JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUMN.

HccenenoBaTh NOCTPOEHHBIE MOJEIIH.
Hcnonb3oBath nuppoBbIE pecypehl

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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