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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYYEHHS T'€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIIEHUH PEAJIBHOIO M HUICAIBHOI0, XapaKTepe OTpaxKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOMUMBIX MJI1 aJalTallud B COBPEMEHHOM
oO1IEeCTBE.

['eoMeTpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIECHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusl  JA€WCTBUTENBHOCTH.  OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyajdbHa 3ajaua
dbopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HAYCHA MJIs
00y4aroluxcs CPeHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYTHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiygecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0T0, OHI NMEIOT BOZMOXKHOCTH H3yYUTh T€OMETPHI0 OoJiee TITyOOKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCuOHATBHOM JesATENbHOCTH.

JlocTmKeHHe LenM OCBOCHHUS MPOrpaMMbl OOECIIEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisSItOTCS:

e (opMHpOBaHHE MpPEACTABICHUS O T[EOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM,;

e (opMHpOBaHME MTPEICTABICHUS O MHOTOTPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENSIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHHUS;

e OBJIaJICHUE METOJAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHS Ha M300paKeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHMKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJCHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad MU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue GyHKIIMOHATHEHOU ITPAMOTHOCTH, PEIEBAHTHON T'€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKIX MOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JJid = pelleHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OMNpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIHUPYET MPOTEKaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K JAIbHEUIIIEMY
U3YYECHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a]a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B M 3aJa4 Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3naHue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CPEIHETO 00IIIero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacOpeAci€HHbIM 10 ToJaM OOy4YeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEA0BATENILHO U MOCTYIATEIBHO, C
COOJTIO/IEHUEM TPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH OOYy4yaroUIuxcs, pacuiupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoaures 2 4yaca B Henemo B 10 kiacce u 1 gac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue MpsMBIX B MPOCTPAHCTBE: IEpECcEeKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMbIe B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJICHHBIMU CTOPOHAMM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJljIeIbHbIE INIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHl HAa TIJIOCKOCTH: TETPAdIp,
KyO, IapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTHU: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpsMbIE MapajljieIbHbIEe MW MEPICHAUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK TMEPHEHAUKYISIPHOCTH TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOu
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IUIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTPaHHOIO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCcTell. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOorpaHHuka. [Ipusma: n-yroiapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHWE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBI;, PABUIIbHAS U
yced€HHasi mnupamMuaa. OJIEMEHThl TpU3Mbl W TnuUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THpaMUJia; NpaBUIbHAs TPEYroJibHas MNUpaMHIa M TPaBWIbHbBIN
teTpadap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip ¥ ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJEMEHTH CAMMETPHUH B MUPaMUIaX, HapaJUIeIenuIe1ax, MPaBUIbHbIX
MHOTOTPaHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpeMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tesia Bpaimenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyromue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWimMHIOp: OcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KOoHyC: OcHOBaHMe U BepIlIMHA, 00pa3yromias
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yomue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 hL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHHK, ONTMCAHHBIH
okoJo cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPsIMOYTOJILHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[lonoGHeie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMAMU TTOTOOHBIX TEI.

Ceuenus mumHIpa (MapaJuieIbHO U MEPIIEHIUKYISIPHO OCH), CEYEHUs KOHYyCca
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEUYEHHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreifmive 3agaun B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalasipHOE MNPOU3BEIEHHUE BEKTOPOB.



Beruncienne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHSI MpPOrpamMMbl ydeOHOTO MpeaMera
«MaremaTrka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYp, SIBICHHIA,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOIIUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTrHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYUBOTO OYAYIIETrO.

JdcTeTHYECKOoe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKIEHUI; BOCHPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pdu3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYeCcKOMYy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpPBI, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeUeCKOW IesATEeNbHOCTH, 3TaloB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBHTyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCEUIMU.

1)  Vuusepcanvnvie  no3nasamenvuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeicTBus:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUs]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPXKIACHUSX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHuss yd4eOHOM 3aJaud (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBHIOMpaTh Haubonee MOAXOASAINMA ¢ Y4ETOM
CaMOCTOSATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MTPOTUBOpPEUHE, MpolIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIICHNS U BBIBOABI 110 pe3yibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

e BBIABIITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO W3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pPa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJICTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OLCHUBATH HaAEKHOCTD uH(popMaluu o CaMOCTOSTEJIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YE€HHbBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pPELICHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3inyMe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3eHTALNN U OCOOCHHOCTEHN ayTUTOPHH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaTIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboThI,
pacnpenensaTh BUABI padOT, JOroBapUBaThCA, OOCYXKIaTh IpPOILECC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMII MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

3) Vhueepcanvrule pecynamuenuie oeticmaus, obecneyugarom gopmuposanue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, AJITOPUTM PEILICHUS 3a/1a4d, BHIOUPATh CIIOCO0 PeIICHUS
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMUS
COBEPILIAEMBIX JICMCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JIAHHBIX, HAUJEHHBIX ONOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3ysbTaTa IEIM U YCIOBHUSAM, OOBACHATH
MIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
T€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduinupoBaTe B3aUMHOE PpACIOJIOKEHHE NPAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA yTOJ, TPaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATHUSAMU: MHOTOIPDAHHHK, BBIITYKJIBII M HEBBITYKJIbINA
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IHpaMUIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIf
Kiaccuukaumy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKH, NPABUIIbHBIC
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICITUIEbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEUEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceYeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEJOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX O0OBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO MNOpSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3a7aun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, NPHUMEHSSI W3BECTHBIE AHAIUTUYECKUE METOJbl NPHU PELICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IpPUMEHEHUEM (POPMYIT; BBIUUCIATH COOTHOLLIEHUS MEXK Y TIOLIaAIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekats, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMeHsTh  TpOCTEHIMEe TPOrpaMMHBIE CpPEeICTBA U DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3aj1ad.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHHU B UCKYCCTBE.

[IpuMeHsTh TMONy4YeHHBbIE 3HAHWSA HA MPAKTUKE: aHAJIU3UPOBATh pPEaIbHbBIE
CUTyalluM W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEIOBaTh ITOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAHUEM TEOMETPUUCCKHUX TTOHATHI M TEOPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
IUIUHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yromne
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruucisate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BITMCAHHBINA B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCIISTE COOTHOMICHHUS] MEXIY TUIOMAIASIMU MOBEPXHOCTEH U 00bEMaMH
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BrITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, WHTEPHpPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumeHsTh paBUIIO Mapajvieaenunesaa.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEICHUE, pPaCcKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIararofX HECKOIbKO IIAroB PEIIEHUs, €CIIH YCIOBUS IPUMEHEHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUA U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYUH M0 00pa3naM WiIH alropuT™MaMm, NPUMEHSIS
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyalluM W TPHUMEHSITh H3YyUYCHHbIE TMOHATHS B IMPOLIECCE IMOMCKA PEIICHUS
MaTE€MaTU4YeCKl CPOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEabHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, HCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuro 10 nommorexa [0
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢e37
5 MHororpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DEMET MHOTOTPARIHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [TOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Kourposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12
¢J1a Bpattetus https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuuyectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MIOHATHUS CTEPEOMETPUU:
TOYKa, IpsiMasi, IIOCKOCTb,
npoctpancto. [IpaBuna
bu6mmoreka [IOK
1 M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUs IIIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
bubmuorexa [JOK
2 [Tepecekaroniuecs MmIOCKOCTH 1
https://m.edsoo.ru/2d8a9¢99

3 Ilepecekaromuecs npsmas u | bubnuoreka [IOK
IUIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OI'PaHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha | bubnnorexka [JOK
PHUCYHKaX, Ha IPOECKIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax

5 HauanbHubie cBenenus o kyoe u | bubnuotexa [JOK
NApaMuJe, UX pa3BEPTKU U MOJEIIH. https://m.edsoo.ru/b30dff38
HauanpHabie cBenenns o kyoe u

6 UpamMuie, X pa3BEPTKU U MOJETU 1 bubmmorexa LOK

PAMIAE, X passep ACTH. https://m.edsoo.ru/3d8ffd32
CeueHusi MHOTOIPaHHUKOB




[TonsATHE 006 aKCHOMATHYECKOM
HOCTPOEHUH CTEPEOMETPUU:

bu6mmoreka [IOK

IMPOCTPAHCTBC: HapaJ'IJ'ICJIBHOCTL
HpHMOﬁ U IJIIOCKOCTH

! aKCHOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccSc4fe
CJIEJICTBHS U3 HUX
3akperienue. [lonstue 06

g AKCMOMAaTHUYECKOM MTOCTPOCHUU bubnnoreka [HOK
CTEPEOMETPHUU: AKCUOMBI https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUH U CIEACTBUSA U3 HUX
[ToBTopenue. [Tonsarue 06

9 AKCMOMAaTUYECKOM ITOCTPOCHUHU bubnnoreka [JOK
CTEPEOMETPUU: AKCUOMBI https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIEACTBUA U3 HUX
Oo6o61ienue. [Torsarue 00

10 AKCMOMATHUYECKOM IIOCTPOCHUU bubnuorexa [JOK
CTEPEOMETPUU: AKCUOMBI https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnonokeHue npsiMbIX B

1 IIPOCTPAHCTBE: IEpeceKarouecs, bubnnoreka [JOK
IapajuleNIbHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIE
[TapamrenpsHOCTH IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:

12 NapajuleJIbHbIC NPSIMBIE B bubnmorexa LIOK

https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTBE; apaJUICIBHOCTh
TPEX MPSMBIX
3akpemienue. [lapamienbHOCTh

13 IPSIMBIX U INIOCKOCTEN B bubnnoreka [JOK

https://m.edsoo.ru/ee1d19b9




14 VYrias1 ¢ cOHanpaBIEHHBIMU bubnunoreka [JOK
CTOpOHaMU https://m.edsoo.ru/9f4071b9
1 VYron Mexay npsMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 3akperieHue. YToia Mex1y bubnnoreka [HOK
IIPSIMBIMU B IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnnoreka [HOK
rnapajuIelIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18{255
13 CaolicTBa napauienbHbIX bubnnorexa [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHbBIE
19 (bUrypHI Ha IIOCKOCTH: TETPAdIP, bubnmorexa LIOK
https://m.edsoo.ru/4a28dc02
Ky0, mapasiesenurnen
. bubmuorexa [JOK
20 Hoctpoere ceteriit https://m_edsoo.ru/1d434dO0f
. bubnuorexa [JOK
21 3akperienue. [loctpoenue ceuenmit hitps-//m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
2 "[IpsiMbl€ U TUIOCKOCTH B bubnnorexka [JOK
npocrtpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEN"
AHan3 KOHTPOJIbHOM pabOTHI.
o [lepneHMKyIAPHOCTD NPSMOM U bubnnoreka [JOK
IUIOCKOCTH: MEPIIEHAUKYIISIPHbIE https://m.edsoo.ru/b19f6a5d
IIPsIMBIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubnuoreka [IOK

NEPHNCHANKYIISIPHBIC K ITIIOCKOCTH

https://m.edsoo.ru/Oac11c95




3akpermienue. [Ipsmblie

25 napajuleJbHble U bubmmorexa LHOK
https://m.edsoo.ru/ba545966
MEePIEHIUKYISIPHBIE K IJTIOCKOCTH

26 [Ipu3Hak nepneHaANKYISPHOCTH bubnmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46
3akpemnenue. [IpuzHak

27 MEPIEHIUKYISIPHOCTHU IIPSIMOH U bubmmorexa LIOK

https://m.edsoo0.ru/79165d15
IIJIOCKOCTH

)% Teopema o npsimoit bubnuoreka [IOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.eds00.ru/635¢5087

29 3akperienue. Teopema o npsmon bubnnoreka [JOK
MEePHEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 [ToBTopenue. Teopema o npsimoi bubnuorexa [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienquKymsip U HAKJIOHHBIE:

31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/33c477d3
IJI0CKOCTH
3akperuienue. [lepnenaukynsp u

1 HaKJIOHHBIE: PaCCTOSTHUE OT TOYKU bubnnoreka [JOK
JI0 TUIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/66fefadd
MPSIMOM A0 MIIOCKOCTH
[ToBTopenue. IleprieHauKysp U

13 HaKJIOHHBIE: PaCCTOSTHUE OT TOYKH bubnmnoreka [JOK
JI0 TNIOCKOCTH, paCCTOSIHUE OT https://m.edsoo.ru/aSb7b8e3
MPSIMOM A0 MIIOCKOCTH

34 O606mmenue. [lepnenaukymnsp u bubnmnorexa [JOK

HAKJIOHHBIC: paCCTOSAHUC OT TOYKU

https://m.edsoo.ru/dbee22bc




710 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IJIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YIOJI MEXKAY

bubmuorexa [JOK

35 NPAMOU U TJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 3akperuieHue. JIByrpanHslil yro, bubnnoreka [HOK
JIMHEWHBIN YroJl ABYTPAHHOIO yria https://m.edsoo.ru/c7c777ed
[lepneHIMKYIAPHOCTD MJIOCKOCTEM:
38 MPU3HAK NEPIEHAUKYIIPHOCTH bubmorexa LHOK
g https://m.edsoo.ru/ec3e2da3
JBYX IUIOCKOCTEN
3akpernieHue.
39 [lepneHuKyISIpHOCTB MIJIOCKOCTEM: bubnnorexa [HJOK
MPU3HAK NEPIEHAUKYIAPHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
O6061menue. IleprnenauKyaspHOCTD
40 IJIOCKOCTEH: MpU3HaK bubnnorexka [JOK
MEPIEHINKYIAPHOCTH IBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 Teopema o TpEX nepHeHANKYIIpax bubmmorexa [OK
https://m.edsoo.ru/e4972cdc
4 3akperienue. Teopema o TpEx bubnuorexa [JOK
MEPIEHINKYIAPAX https://m.edsoo.ru/52188a7d
43 IToBTOpenue. Teopema o TpEx bubmuoreka [IOK
MEPIIEHANKYIIAPaAX https://m.eds00.ru/9f246736
m KonrponsHas pabota no remMmam bubnnoreka [JOK

"IlepneH IUKYISIPHOCTD NPSMBIX U

https://m.edsoo.ru/5b971ef3




mrockocteil" u "YTiasl MexIy
IPSIMBIMU U TUIOCKOCTSIMU"

AHaM3 KOHTPOJIBHOM pabOTHI.

IlousTue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbI

bu6mmoreka [IOK

45 MHOT'OIPaHHUKA, BBIYKIIBIE U https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPAaHHUKH;
pa3BEPTKAa MHOIOTPaHHUKA
[Ipu3ma: n-yroapHas npusma; rpaHu

46 Y OCHOBAHUS NIPU3MBIL; IIpsAMast U bubnnoreka [JOK
HAKJIOHHAS MIPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
IIOJIHAs! TIOBEPXHOCTD IIPU3MBI

47 [Tapannenenunen, OpsMOYTOJIbHBII bubnuorexa [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Inpamuna: n-yroiapHas NUpaMuaa,
I'PAaHU U OCHOBAHUE NIUPaMUIBL;

48 OO0KOBas U MOJIHAs! TOBEPXHOCTh bubmorexa HOK

https://m.edsoo.ru/fblcd0as

MMUPAMUJIBL; TIPABUJIbHAS U
yCedE€HHas MUpamMuaa
[IpaBuIIBHBIE MHOTOTPaHHUKMU:
MTOHSATHE NTPABUIIBHOTO

49 MHOT'OIPaHHUKA; IPaBUJIbHAS bubnnorexka [JOK
IpyU3Ma U MpaBUJIbHAS [TUPaMHUIA; https://m.edsoo.ru/074c8865
MpaBUJIbHAs TPEYroJibHAs MUpaMHUIa
U TIPAaBUIIbHBINA TETpa’Ip; Kyo
[IpeacraBnenue o MpaBUIBHBIX

50 MHOT'OTpaHHHUKaX: OKTa’dp, bubmmorexa [OK

AOJCKA’Ap U UKOCAdP.

https://m.edsoo.ru/a0fdd5bf




CummeTpus B IpOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
IIPSIMOM, TNIOCKOCTH. DJIEMEHTBI

bu6mmoreka [IOK

51
CHUMMETPHUU B IIUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienumneaax, mpaBuiIbHbIX
MHOTOTpaHHUKAX
Brrunciienue 3nemMeHToB
52 MHOTOTPaHHHUKOB: pEOpa bubmmorexa LHOK
P - peopa, https://m.edsoo.ru/6¢cdbecef
JaroHaJIA, YTkl
[Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH MPSMOM
53 MIPU3MBI, TUIONIAh OCHOBAHUM bubmmorexa [TOK
p ’ tan . ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTU
IIPSIMOM IIPU3MBI
[Tnomans 60KkO0BOM MOBEPXHOCTH U
MOBEPXHOCTU MPABUILHOM
54 MIApaMU/Ibl, TEOpPEMA O TJIOMIATN bubmmorexa LHOK
p fl - Te0P HI a . https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
A PAMH/TBI
55 KonrtponbHas pabora no Teme bubnuoreka [IOK
"MHoOrorpaHHuku" https://m.edsoo.ru/a95f5c¢04
56 AHanu3 KOHTPOJIbHOI paboThI. bubnnorexka [JOK
[Tonsarue 06 06bEMe https://m.edsoo.ru/7ad0020b
bu6mmorexa [IOK
57 O06BEM TUpaMuIBI
PamiA https:/m.edsoo.ru/235171b3
bu6mmorexa [IOK
58 3akperuienue. O6bEM MUpaMuIbI
P pamua https://m.edsoo.ru/f47dfefd
. bubnnorexka [JOK
59 [ToBropenue. O6bEM mUpamMuIbI nommoreka 1

https://m.edsoo.ru/79¢10312




bu6mmoreka [IOK

60 O6o06menue. O0BE a
teHH PEM ITHPaMIIT https://m.edsoo.ru/2faadc3f
bubmuoreka [JOK
61 O0né 3
DEM TIPHIMEL https:/m.eds00.ru/79853608
bubmuorexa [JOK
62 3akpermienue. O0nE
AKPCLLICHHE. LIUBEM HPHIMBL https:/m.edso0.ru/1¢053890
bubmuorexa [JOK
63 O0600menue. O0BE
ODIHCHHE. LIUBEM HPHIMH https:/m.edso0.ru/482d3f51
64 KonTponbhas pabota no teme bubnuorexa [JOK
"O6bEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573c
AHanu3 KOHTPOJIbHOM pabOTHI.
[ToBTOpenue, 0600IICHNE
65 CHCTEMATH3allHs 3HAHHI bubmmorexa [TOK
. o https://m.edsoo.ru/098bedad
[TocTpoeHue ceueHuii B
MHOTOTPaHHHKE
3axpemnenue. [loBropenue,
000011IeHHEe CUCTEMATH3aIUs
3HaHU. Berancienue paccTOsSHMIA:
66 MEX ByMsI TOYKaMH, OT TOYKH IO bubmorexa HOK
Ilyvll ™ ’ a https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH,
MEXY CKPEIMBaIOIIUMUCS
TPSIMBIMH
bu6mmoreka [IOK
7 4
6 TOTOBad KOHTPOILHAA pa60Ta https://m.edsoo.ru/b9146bc0
AHann3 KOHTPOJIbHOM pabOTHI.
[ToBTOpenue, 0600IIEHNE
. bubnmoreka [JOK
68 CHCTEMAaTH3alus 3HaHUH.

Brruncnenue yrioB: Mexay
CKPEILMBAIOIIUMHUCS MPSIMBIMH,

https://m.edsoo.ru/56765e8b




MEXy IPAMOH U IIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJI0B MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
0
JJ;H Tema ypoxka Beero KonrTpoabsubie IIpakTuueckue i[:;:ennﬂ :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
Cdepa u map: ueHTp, pajanyc,
1 JUaMeTp; IUIOAAb IIOBEPXHOCTH 1 bubmmorexa [IOK
https://m.edsoo.ru/0341bc2b

chepnl

BsanmMHuoe pacronoxxeHue cepsl

’ Y TUIOCKOCTH; KacaTebHas | bubmuorexa [JOK
IUTOCKOCTH K cdepe; TIIoaab https://m.edsoo.ru/bed12a43
cepsr

3 N3o0pakenue cdepsl, mapa Ha | bubnnoreka [JOK
mwiockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7{2
HunuHapuyeckass HOBEPXHOCTb,

4 o0pa3yromiue UIHHIPIYECKON | bubnuotexa [JOK
MOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
UUJIUHAPUYECKON TOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 och; | bubnnoreka [JOK
ILIOMIA b OOKOBOM U MOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
mockocTy. Pa3séprka nunuHapa.

6 CeueHust HHIKMH]IPA (TUIOCKOCTBIO, | bubnuorexa [JOK

napanielbHOW Win
NepHeHIUKYISPHOM ocH
HWIMH]IpA)

https://m.edsoo.ru/016e25eb




Konnueckas MOBEpXHOCTb,
00pa3yrolne KOHMYEeCKOM

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHyc: ocHOBaHME U BEpIINHA,

8 o0pa3yrolas 1 ocb; IJI0MAAb bubmmorexa [TOK

Ny . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Y ceuéHHBIN KOHYC: 00pa3yIolue 1 Bu6miorexa LOK
9 BBICOTA; OCHOBaHUS U OOKOBast
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N306paxkenune konyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnnorexa [HOK
napasuieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOASILIEH Yepe3
BEPILUHY)

1 KomOunarus Ten BpateHus u bubnuorexa [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbBIN

2 okoJ1o cepsl; chepa, BIUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bubmuorexa [JOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

N bubnmoreka [JOK
14 OOBEM LITHHpa, KOtTyca https://m.edsoo.ru/5513d87b
15 O0BEM mrapa u omaas chepsl bubmorexa [TOK

https://m.edsoo.ru/d189bde2




[TonoGHble Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOIAISIMU

bu6mmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cf1leb
MOAOOHBIX TEN
KoHnTposbHast paboTta 1mo Temam
17 "Teina Bpamenus" u "O0beMBI Bubmaorexa ITOK
" pattt https://m.edsoo.ru/4a33a8ab
Tel
AHaIM3 KOHTPOJIBHON paboTHI.
bu6mmoreka [IOK
18 BekTop Ha miockocT u B
https://m.edsoo.ru/5caefclb
MPOCTPaHCTBE
19 CnosxeHue U BEIUUTAaHHUE BEKTOPOB bubmmorexa LHOK
P https://m.edsoo.ru/23f4f089
bu6 K
20 YMHOKEHNE BEKTOPA HA YUCIIO nosmorexa IO
https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa o Tpém
21 HEKOMIIJIaHapHBIM BEKTOpaM bubmmorexa LHOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumnena
Pemenne 3amay, cBI3aHHBIX C
22 OpUMEHEHHEM IIpaBUI AEHCTBUHU C bubmmorera [TOK
p paBui A hitps://m.eds00.ru/5a827900
BEKTOpaMHU
KoopnnHaTHO-BEKTOPHBINA METOT
23 IIPH PEIIEHUN T'€OMETPHUUECKUX bubmorexa LHOK
pup P https://m.edsoo.ru/d3alfe30
3a7a4
[IpsimoyronbHas cuctema
KOOpIMHAT B IPOCTPAHCTBE.
P poctp bubnmoreka [JOK
24 KoopanHats! BekTopa.

[Ipocreiimue 3anaum B
KOOpauHaTax

https://m.edsoo.ru/48db7058




YTr01 Mexay BEKTOpPaMHU.

bu6mmoreka [IOK

25 C
KAJAPHOC TPOHSBEACHIE https://m.edsoo.ru/725effc4
BEKTOPOB
26 Bbluncnenue yrioB Mexy bubnmoreka [JOK
MNPSIMBIMUA U ILIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
KontponbHast pabora o Teme
27 "BeKkTOpBI 1 KOOPAUHATHI B buGnnorexa LIOK
P " P https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
IToBTOpenue. OCHOBHBIC (DUTYPEIL,
28 (’paKTHpTeo eMbl Kypca b bubmmorexa LHOK
> T6OP P https://m.edsoo.ru/1780ba5d
MJIAaHUMETPUHI
O006menue. OCHOBHBIE (PUTYPHI,
29 (axThI, TEOpEMBI Kypca b bubmmorexa LHOK
» TeOP yp https://m.edsoo.ru/078cd184
MJIaHUMETPUHU
CucreMaru3anus 3HaHUN. 3a1a4un
30 MJIAHUMETPUHU U METOJIbI UX bubmmorexa [OK
p A https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpenue, o6obIIeHNE 1
31 CUCTEMAaTH3alMsl 3HaHUH. 3a1a4un bubnnoreka [JOK
IUITAHUMETPUHA U METOIBI NX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpenue, o6obIIeHNE 1
1 CcHUCTeMaTU3als 3HaHH. bubnuorexa [JOK
OcHoBHbIE GUTYPBI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUU
bubnnoreka [JOK
33 Wrorosast KoHTpOJBbHASA paboTa nomoreka 1]

https://m.edsoo.ru/ec24dfc2




AHaM3 KOHTPOJIBHON paboTHI.
34 [ToBTOpeHnue, 0600IICHNE 1
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bu6mmoreka [IOK
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