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INOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueOHoro kypca «I'eomerpusi» 6a30BOro ypoBHs AJisi
obyuaronmuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DeepaibHOTO
rOCyIapCTBEHHOT0 00Pa30BaTEIILHOTO CTAHIAPTa CPEIHEro O0IIeTro 00pa3oBaHuUs, C
y4ETOM COBPEMECHHBIX MUPOBBIX TPEOOBAHUMN, TIPEABSIBISIEMBIX K MATEMAaTHIECKOMY
00pa30BaHMIO, U TpaJAULIUN POCCUIICKOro 00pa3oBaHus. Peannsanus nmporpaMmbl
o0ecreynBaeT OBJIaICHUE KIIFOUEBBIMU KOMITETCHIIUSMH, COCTABIISIFOIIUMHU OCHOBY
JUTSL CAMOPA3BUTHS M HETIPEPHIBHOTO 00pa30BaHusl, [IEIOCTHOCTh OOIIEKYIbTYpHOTO,
JMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTUS JTUYHOCTH 00YUAIOIINXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh yueOHOT0 Kypca reOMETpHH Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus
00yCIIOBJIEHA TPAKTUYECKON 3HAYMMOCTBIO METAIPEIMETHBIX U ITPEIMETHBIX
pe3yJIbTaTOB 00YYEHHS TEOMETPUU B HAMPABICHUH JTUYHOCTHOTO Pa3BUTHUS
oOyuaromuxcsi, popmMupoBaHus GYHKIMOHATBHON MaTeMaTHYECKOM IPaMOTHOCTH,
M3YYEHUS JPYTUX Y4EOHBIX TUCHUILIMH. PazButue y oOydaromuxcs npaBuibHbIX
MPEJICTABICHU O CYIIIHOCTH U MPOUCXOKICHUH F€OMETPUUECKUX abCTpaKIuii,
COOTHOLLIEHUH PEabHOI0 U UJI€aIbHOI0, XapaKTepe OTPaXKEHHsI MATEMaTHYECKON
HAyKOM SIBJIEHUI U MIPOLIECCOB PEAIbHOIO MUPA, MECTE FTEOMETPUH B CUCTEME HAYK U
pOJIM MAaTEMATUYECKOT0 MOJECINPOBAHMSI B HAYYHOM MIO3HAHUU U B IPAKTHKE
CHOcOOCTBYeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS yUAITUXCS, & TAKKE
Ka4yeCTB MBIIIICHUS, HEOOXOAUMBIX IS aJlaliTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTrpus sBisieTcst OHUM U3 0a30BBIX IPEAMETOB Ha YPOBHE CPEHETO 00IIETro
00pa3oBaHus, TaK Kak 00eCIeuynBaeT BO3MOKHOCTh N3YUYEHUS KaK JUCITUTIIHH
€CTECTBEHHO-HAyUYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MpluieHue, GopMupyeMoe Ipu H3y4eHUH 00y4JaroIUMHUCS TOHSITHITHBIX
OCHOB T'€OMETPHH U TIOCTPOCHHUH IIETIOYKH JIOTUUECKUX YTBEPKICHUM B XOJI€ PEIICHUS
F€OMETPUUYECKHX 3a/1a4, YMEHHUE BBIIBUTATh U OMPOBEPraTh TMIIOTE3bI
HEIMOCPEICTBEHHO UCIIOIb3YIOTCA MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IUKJIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHE OPUEHTUPOBATHCS B IIPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
001acTaX NesITeabHOCTH YeraoBeka. OpueHTalus YenoBeKa BO BpeMEHHU U
IPOCTPaHCTBE — HEOOXOAMMOE YCIOBHE €r0 COLMAILHOIO OBITHS, (hopMa OTPasKEHUS
OKPY’KaIOIIEero MUPa, YCIOBUE YCIICIIHOTO MO3HAHKS ¥ aKTUBHOT'O MPe00pa3oBaHUs
neiictBuTenbHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00beTUHSIET
pa3Hble BUJIbI YU€OHOM U TPYAOBOH €ATEIbHOCTH, SIBISIETCA OJHUM U3
npoeccuoHaNbHO BaKHBIX KaYeCTB, I03TOMY aKTyallbHa 3a/1a4a GOpMHUpPOBAHUS Y
00y4aronuxcsi MPOCTPAHCTBEHHOT'O MBIIIUIEHUS KaK pa3HOBUIHOCTH 00pa3HOTro
MBIIIIEHUs — CYLIECTBEHHOI'O KOMIIOHEHTA B ITOATOTOBKE K IPAKTUYECKON
JIEATEIbHOCTH 110 MHOI'MM HaIPABJICHUAM.



Ilenb ocBoeHMs mporpaMMbl yueOHOro Kypca «I'eomerpus» Ha 6a30BOM ypOBHE
o0yueHHs — 0011e00pazoBaTeIbHOE M OOLIEKYIBTYPHOE Pa3BUTHE O0yYAIOIINXCS
yepe3 obecrieueHne BO3MOXKHOCTH TPUOOPETEHHSI U UCTIOJIb30BAaHUS CUCTEMAaTHIECKUX
reOMETPUYECKUX 3HAHUHN U ACHCTBUH, cEM(PUIHBIX T€OMETPHH, BO3SMOXHOCTH
YCIIEIIHOTO MPOJIOHKEHUS 00pa30BaHUA MO CHEIUATBHOCTSAM, HE CBA3aHHBIM C
IIPUKJIAIHBIM UCIIOJIB30BAHUEM T€OMETPUHU.

[Tporpamma o reomeTpun Ha 6a30BOM YpOBHE MpeIHA3HAUYEHA TSI 00YyJaIOLIHXCs
CpeIHEeH IIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHHI HA YPOBHE
OCHOBHOT0 0011eT0 00pazoBanus. Takum oOpazoM, oOydaroruecss Ha 6a30BOM ypOBHE
JIOJDKHBI OCBOUTH OOIIME MATEMaTHIECKUE YMEHHSI, CBI3aHHBIC CO CIICUPUKOMI
TEOMETPUH U HEOOXOIMMBIE JIJIs )KU3HU B COBpEMEHHOM oOmecTBe. Kpome 3toro, onn
UMEIOT BO3MOKHOCTh H3YYHTh T€OMETPHIO OoJiee rIyOOKO, €ClI B TalbHEHIIIeM
BO3HUKHET HEOOXOUMOCTh B TCOMETPUUYECKUX 3HAHMSIX B TPO(DHECCHOHATBLHOM
JESTCIIbHOCTH.

JlocTrkeHHEe e OCBOCHHS IPOTPaMMBbI 00ECTICUNBACTCS PEIICHUEM
COOTBETCTBYIOIINX 3a1a4. [[puopuTeTHRIMHU 331a4aMu OCBOCHUS Kypca «I eomeTpum»
Ha 6a30BoM ypoBHE B 10—11 kimaccax sIBISIFOTCS:

e (QopmHupoBaHUE NPEICTABIECHUS O FTEOMETPUM KaK 4YaCTU MUPOBOM KyJIbTYpHI U
OCO3HaHUE €€ B3aMMOCBS3H C OKPYKAOLIUM MUPOM;

e (opMupoBaHHE NPEJCTABICHNUS O MHOTOIPAaHHUKAX U TeJIax BpAIIEHUsS KaK O
BAKHEUIINX MATEMAaTUYECKUX MOJIEIIAX, O3BOJISIFOIIUX OIMCHIBATh U N3y4YaTh
pa3HbI€ ABJICHUS OKPYKAIOLIETO MUPA;

° q)OpMI/IpOBaHI/IC YMCHUS pacCliO3HaBaATh HA YCPTEI)KAX, MOACIIAX U B PCAJIbHOM
MHPEC MHOTOT'PAHHUKHU W TCJIa BPAICHUA

e OBJIQJICHUE METOJIaMH pEIlIeHHs 3a/1a4 Ha MIOCTPOEHUS Ha U300paskeHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

° q)OpMI/IpOBaHI/IC YMCHU ONIEpUPOBATH OCHOBHBIMH ITOHATUAMHA O
MHOT'OT'paHHUKAX 1 TCJIaX BPAlICHUA U UX OCHOBHBIMU CBOIZCTB&MH;

e OBJIAACHUC AJITOPUTMAMH PCHICHUA OCHOBHBIX TUIIOB 3a/1d4; (bOpMHpOBaHHe
YMCHUA MPOBOAUTDH HECJIOXKHBIC TOKA3aTCIIbHBIC PACCYKIACHHUA B XO1€
peliCHus CTCPCOMETPUUCCKUX 3aa4 U 3ala4 C IPAKTUYCCKUM COACPIKAHUCM,

® Pa3BUTHUC UHTCIUJICKTYAJIbHBIX 1 TBOPYCCKUX CIIOCOOHOCTEH 06y11a1011114xc;1,
MMO3HaBaTeIbHOM AKTHUBHOCTH, UCCJICAOBATCIbCKUX YMCHHﬁ, KPUTUYHOCTHU
MBIIIJIICHHU A,

e (QopmupoBanue QyHKIHOHATHHONH TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHH:
YMEHHE Pacrlo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peaIbHBIX KU3HEHHBIX CUTYALUSIX U IPU U3YUYECHUU
JIPYTUX YIEOHBIX TIPEIMETOB, MIPOSIBIICHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH,
(GhOopMyITHUPOBATh X Ha S3BIKE TEOMETPUH U CO3aBaTh TEOMETPUICCKUE



MOJIEJIN, IPUMEHATh OCBOECHHBIN T€OMETPUYECKUI allapaT i PEIICHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATH
IIOJIyYEHHBIE PE3YJIbTATHI.

OTnu4UTEeNbHON 0COOCHHOCTHIO IPOTPAMMBI SIBIISIETCS BKIIOYCHUE B KYPC
CTEpPEOMETPUH B Hayaje €ro U3y4eHus 3a/1a4, peliacMbIX Ha YPOBHE HHTYUTUBHOTO
MIO3HAHUS, U OTIPe/IeIEHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUIMH, YTO
CIOCOOCTBYIOT PA3BUTHUIO JIOTMUYECKOI0 U IPOCTPAHCTBEHHOTO MBIIIIJIEHUS,
CTUMYJIUPYET MPOTEKAHNE UHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET K JaJbHEUIIEMY
W3Y4YEHUIO MIpeaMETa.

[Tpeanourenue oTHAETCS HATISAHO-KOHCTPYKTUBHOMY METO1y 00Y4€eHUs, TO €CTh
TEOPETUYECCKHE 3HAHUSI UIMEIOT B CBOCH OCHOBE YyBCTBEHHOCTH TPEJAMETHO-
NPaKTUYECKOH IeATENLHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUH Y
YUAIIUXCSI B KypCe CTEPEOMETPHH MTPOBOIUTCS 3a CUET PEIICHUS 3a1a4 Ha CO3JIaHHE
POCTPAHCTBEHHBIX 00Pa30B U 3aj1a4 Ha ONEPUPOBAHUE MPOCTPAHCTBCHHBIMU
obpazamu. Coznanue ob6pasza MPOBOAUTCS C OMOPOM HA HATJISIHOCTD, @ ONIEPUPOBAHUE
06pa30M — B YCJIOBUAX OTBJICUCHUA OT HATJIAAHOCTHU, MBICJICHHOI'O U3SMCHCHUSA €TI0
HCXOJIHOTO COJICPKAHUS.

OcHoBHbIE coaieprkaTenbHble TMHUU Kypca «I'eomerpun» B 10—-11 knaccax:
«MHororpanHuKmn», «IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopel 1 KOOpAMHATHI B IPOCTPAHCTBEY. POPMHUPOBAHUE JIOTUYECKUX YMEHUI
pacnpenensercs He TOJIbKO 110 COJAEpKaTEeIbHBIM JIMHUSAM, HO U 110 rojaM 00y4eHus
Ha ypOBHE cpeJHero o0uiero o0pa3oBaHusl.

Copneprxanue o0pa3oBaHusi, COOTBETCTBYIOIIEE IIPEAMETHBIM PE3YJIbTaTAM OCBOCHMS
paboyeil mporpaMMsbl, pacpeIel€HHBIM 110 ToAaM 00y4eHHUsl, CTPYKTYpUPOBAHO
TaKuM 00pa3zoM, 4YTOObI OBJIaJICHHE T€OMETPUUECKUMHU MTOHATUSAMH U HaBbIKAMU
OCYILECTBIISIIOCH MOCIIEA0BATENBHO U MOCTYNATENbHO, C COOJIIOICHUEM PUHIIHUIIA
PEEMCTBEHHOCTH, YTOOB! HOBbIE 3HAHUS BKIIOUAINCH B OOLIYIO0 CUCTEMY
reOMETPUYECKUX MPEICTABICHUN 00yJaroIuXcs, pacupsis U yriiyossis e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoguTcs 2 dyaca B Henento B 10 knacce n 1 yac B Hezeno B
11 xnacce, Bcero 3a Ba rojga ooydenus - 102 yueOHbIX Haca.

COIEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMble ¥ MJI0CKOCTH B MPOCTPAHCTBE

OCHOBHBIC ITOHITHUS CTCPCOMCTpPUH. Tqua, npsamas, II0CKOCTb, TPOCTPAHCTBO.
[TousiTHE 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI CTCPCOMETPUHN
" CJICACTBUSA U3 HUX.



B3anMHoe pacnonoxkeHne npsMbIX B IPOCTPAHCTBE: NEpECEKaroLINecs, apajlieIbHble
U CKpeluBaronuecs npsamMsle. [lapannenbHOCTh NPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NapajUIeIbHbIE IPSIMbIE B IPOCTPAHCTBE; NApAJUIEIBHOCTD TPEX
IPSIMBIX; TAPAJIENBHOCTh NPSMOM U MJIOCKOCTH. YTJIbI C COHANPABICHHBIMU
CTOPOHAMH; YTOJI MEXY IPSAMBIMH B IpocTpaHCTBE. [lapainenbHOCTh MIIOCKOCTEH:
napaielibHble INIOCKOCTH; CBOMCTBA NapajliesIbHbIX m1ockocTel. [Ipocreiimue
IPOCTPAHCTBEHHBIE (PUTYPhI HA MJIOCKOCTU: TETPadp, KyO, napasuienenumnesn;
HOCTPOCHHUE CEUCHUI.

[lepnieHIUKYIAPHOCTD MPSAMOU U INIOCKOCTH: NIEPIICHAUKYIISIPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, IPAMBIE ITAPAJLIEIBHBIE U NIEPIICHANKYIISIPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTH IPSIMON U TUNIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHANKYIIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEKIY IIPSIMON U IUNIOCKOCTBIO; ABYI'PAHHBIN
YTOJ1, IMHEWHBIN yroJl ABYIPaHHOIO yria. IleprnenauKkysp 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE OT IPSMOM JI0 TUNIOCKOCTH, TPOEKIHs (pUrypsl Ha
IJIOCKOCTH. [IepreHIUKyIpHOCTh INIOCKOCTEN: TPU3HAK NEPIIECHAUKYIIIPHOCTH IBYX
mrockocreil. Teopema 0 TPEX MepreHIUKYIIsSIpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKY; Pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yroyipHas
NpU3Ma; TPAaHU U OCHOBAHUS TIPU3MBIL; IPSIMasi M HAKJIOHHAS TIPU3MBL; OOKOBast U
IIOJIHAsI IOBEPXHOCTH Npu3Mel. [lapamienenumnen, npsMOyrojabHbIN NapaJIeIeUIE] U
ero coiictsa. [Tupamua: N-yrospHas nupamMuia, r(paHd 1 OCHOBAHUE ITUPaMUbL;
O0KOBas U MOJIHAsI TOBEPXHOCTh MUPAMHU/IbL; TPABUIIbHASL U yCEUEHHAsI TUPaMUA.
DneMeHTHI IPpU3MBbI U upamMubl. [IpaBuiIbHbIE MHOTOTPAaHHUKU: IOHATHE
IIPABUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS [TPU3Ma U NIpaBUIIbHAS INPAMUIA;
NpaBUIbHAS TPEYrojbHasi MMPaMUAa U MpaBUIbHBINA TeTpasp; KyO. [IpeacraBnenue o
MPABUJIBHBIX MHOTOTPaHHUKAX: OKTa’dp, 10AeKa’ip U ukocayap. CedeHus Npu3Msbl U
NUPAMHU/IBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUKH, IPSMOM, TNIOCKOCTH.
DneMEeHThl CUMMETPUH B IUpaMuax, napasuieenuneiax, paBuIbHbIX
MHOT'OI'PAHHUKAX.

Boruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pE€Opa, AMaroHany, yrisl. [Tnomane
OOKOBOI TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MPU3MBI, IUIOIIA]b
OCHOBaHUH, TeopeMa 0 OOKOBO MMOBEPXHOCTU NPsIMOM Ipu3Mbl. [lnomans 60koBoit
ITOBEPXHOCTU Y OBEPXHOCTH NPABUIBHOM MMUPAMHU/JIBI, TEOPEMA O IIJIOIIAIN
yceu€HHoi nupamupl. [lorstue 06 06béMme. OOBEM MUpaMuIbl, TPU3MBIL.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKIY IIOLIAISIMUA TOBEPXHOCTEH,
00BEMaMHU TO0OHBIX TEJL.



11 KJIACC
Tesa BpameHus

[unuaapuyeckas MoBEpXHOCTb, 00pa3yrolIyue HUIHHIPHUECKON TOBEPXHOCTH, OCh
HWIMHIpUYECKOi moBepXHOCTH. L{uauHap: ocHoBaHMs U GOKOBasi IOBEPXHOCTb,
o0pa3yrolas U ocb; IJI0MaAb OOKOBOM U MOJHOW MOBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3yroIire KOHHYECKOM MOBEPXHOCTH, OCh U BEpIINHA
KOHUYecKoi moBepxHocTu. KoHyc: ocHOBaHMe U BepIIMHA, 00pa3yollas U och;
TJI0IAIh OOKOBOW M IMOJTHOW MMOBEPXHOCTHU. Y CEYEHHBIM KOHYC: 00pa3yrolue u
BBICOTA; OCHOBaHUS 1 OOKOBasi TOBEPXHOCTb.

Cdepa u map: LeHTp, paanyc, IUaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. B3aumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIoaib

chepsl.
H300pakeHue Tl BpallleHHus Ha IJIOCKOCTH. Pa3BEpTka uMHApa U KOHYyca.

KoMmOuHammu Ten BpaieHuss © MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIA OKOJIO
cdepsl; chepa, BIMcaHHAS B MHOTOTPAHHUK, UITU TEJIO BPAIICHHUS.

[Torsitre 06 06EMe. OCHOBHEIE CBOMCTBA 00BEMOB Ten. Teopema 06 00bEMe
MPSIMOYTOJIBHOTO Tapajuiesyienumnena u cieacTBus u3 He€. O0bEM HUIMHIIPA, KOHYCA.
O0béM 1mapa u miomaab cepsl.

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEX/TY IIONIAIIMU TIOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenus numHApa (MapasiesbHO U MEPHEHAUKYIISIPHO OCH), CEYeHHs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUs I1apa.

BeKTOpLI U KOOPAMHATHI B IIPOCTPAHCTBE

BexTop Ha miockoctu U B npocTpaHcTBe. Cll0)KEHHE U BBIUNTAaHUE BEKTOPOB.
YMHOXk€EHNE BEKTOpa Ha YKCII0. Pa3znoxkeHne BEKTopa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio nmapamienenunena. Pemenue 3a1ay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM ¢ BeKTopamu. lIpsimMoyronpHas cucremMa KOOpAWHAT B
npoctpancTBe. Koopannatel BekTopa. [Ipocrelimue 3agaun B KoOOpAUHATAX. YOI
Mexy BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB. BhIUMCIIEHNE YIIIOB MEXIY
IPSIMBIMU U TUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIN METO/ TP PEIICHUN
F€OMETPUYECKHX 3a1au.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yIbTaThl OCBOEHHS MPOrpamMmMbl yueOHoro mpeamMera «MaTemaTHKay
XapaKTepU3YOTCS:

Fpamaﬂcxoe BOCIIUTAHHE:



Cc(OPMHUPOBAHHOCTBIO I'PAXKJAHCKON MO3ULIUU 00Yy4aroLIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBa, MPEACTABICHHEM O MAaTEMAaTHYECKUX
OCHOBaxX ()yHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYP, SBJICHUMN, IIPOLIEAYP
IpaXKAaHCKOro 0011ecTBa (BBIOOPHI, ONPOCHI U I1p.), YMEHUEM B3aUMOJEICTBOBATH C
COLMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUH € UX (DYHKIMAMHU M HA3HAYECHUEM.

HanI/IOTI/I‘IeCKOG BOCIIUTAHHEC:

c(hOPMHUPOBAHHOCTHIO POCCUICKON IPasKIaHCKOW UICHTHYHOCTH, YBAKEHUS K
MPOLUIOMY Y HACTOSIIEMY POCCHUICKOW MAaTEMATUKH, LIECHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHUSIM POCCUMCKUX MAaT€MaTUKOB U POCCUMCKOM MaTEMAaTHUYECKOM IKOJIbI, K
UCTIOJIb30BAHUIO ATHX JOCTHKCHHI B IPYTUX HAYKaX, TEXHOJOTHUSX, chepax
SKOHOMHMKH.

I[yXOBHO-HpaBCTBeHHOI‘O BOCIIUTAHUA:

OCO3HAHHMEM JYXOBHBIX LIECHHOCTEH POCCHIICKOTO HApoa; C(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO TIOBEJICHUS, CBSI3AHHOTO C MPAKTHYECKUM
NPUMEHEHHEM JIOCTHKEHUN HAYKU M JESATEIbHOCTHIO YIEHOTO; OCO3ZHAHUEM JIMYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOWYMBOTO OYIyIIETO.

cTeTHUYECKOE BOCIUTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIIOYasi 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aj1a4, PELICHUH, pacCyK1€HU; BOCIPUUMYHBOCTBIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBaA.

dusnuyeckoe BOCIUTAHHE:

c(OpPMHPOBAHHOCTBIO YMEHUS PUMEHATh MaTeMaTHYECKHE 3HaHUS B MHTepecax
3JI0pOBOTO M 6€30MacHOro 00pasa *KHU3HH, OTBETCTBEHHOI0 OTHOILIEHHS K CBOEMY
3JI0POBBIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/IbIXA,
perynsipHas pu3nueckas akTUBHOCTBD); (PU3NYECKOTO COBEPILICHCTBOBAHMS, IPU
3aHATHUSIX CHOPTHUBHO-03/J0POBUTEIBHON JESTENbHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HaHUEM LIEHHOCTH TPYA0JIIO0US; HHTEPECOM K Pa3InYHbIM
cdepam npodeccruoHaIbHON 1€ATEeIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON U €€
MPWIOKEHUSIMH, YMEHUEM COBEpPIIATh OCO3HAHHBIN BbIOOp OyAylIel npodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTHIO K
MaTeMaTH4ecKoMy 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSHKEHUU BCEH JKHU3HM,
TOTOBHOCTBHIO K aKTUBHOMY YYacTHUIO B PELICHUH NMPAKTUYECKUX 3a]1a4
MaTeMaTHYECKOW HaIpPaBICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO IKOJIOTUYECKOHN KYIbTYPhl, HOHUMaHUEM BIMSIHUS COL[UAIBHO-
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHNUE IPUPOTHON U COLIMATIBHOM Cpeibl,
OCO3HaHMEM IJI00AJIBHOTO XapaKTepa dKOJIOIMUECKUX IMpo0ieM; OpueHTaluel Ha



IPUMEHEHNE MaTeMaTUYECKUX 3HAHUI /71 pelleHus 3a/1a4 B 00J1acT OKpYyKaroIen
CpCabl, IJIAHUPOBAHUS MMOCTYIIKOB U OLICHKU UX BO3MOXHBIX HOCJICIICTBPIP'I JJISL
OKPYXKAarOILEH Cpebl.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU, IOHUMAaHUEM MaTeMaTUYECKOM HayKu
Kak c(epbl YeIOBEUECKON eI TEIbHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAUUMOCTH JIJIS
pa3BUTHS UUBUIM3ALMH; OBJIAICHUEM S3bIKOM MaTEMaTUKHU U MaTEMaTHYECKON
KYJIBTYPOH KaK CPEeICTBOM IO3HAHMSI MUPA; TOTOBHOCTBIO OCYILECTBIATH POEKTHYIO
Y UCCIIEZ0BATEIBbCKYIO I€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeI{MeTHHe PE3YyIbTAaTbl OCBOCHUS IPOI'PAMMBI yqe6H0ro npeamMcTa
«MaremaTuka XapPaKTCPU3YIOTCA OBJIAACHUCM

YHUBCPCAJIbHBIMU RO3HA6AME/ITbHbBIMU Oeﬂcmeuﬂmu, YHUBEpCcaitbHoblMuU
KOMMYHUKAMUBHbIMU Oeﬁcmeuimu, YHUBEPCAJIbRbIMU pe2YIAMUBHbIMU oeticmsusimiu.

1) Vuusepcanvhvie nosnasamenvhvle oelicmaus, 06ecneuusarom Gopmuposarue
0a308bIX KOZHUMUBHBIX NPOYECCO8 00YUAIOWUXCA (0CBOEHUE MEMOO08 NO3HAHUS
OKpYdHcalouje2o Mupa, npumMeHeHue 102U4ecKux, UCCie008amenbCKux onepayuil,
yMeHul pabomams ¢ unghopmayueii).

ba3oBble JJornveckue aelcTBUSA:

e BBIABIAThH U XapaKTEPU30BaATh CYLIECTBEHHbIC IPU3HAKU MATEMATUYECKUX
00BEKTOB, MOHATUH, OTHOLLIEHUI MEXKy NOHATHIMH; POPMYIUPOBATH
orpezieNieHus] HOHITUIN; yCTaHABINBATh CYIIIECTBEHHbBIN MPU3HAK
KJIacCU(UKALMU, OCHOBaHUS /17151 000OIIEHNs U CPABHEHUSI, KpUTEPUU
IIPOBOAMMOIO aHAJIN34;

e BOCIPHHHUMATb, (POPMYJIUPOBATh U IPEOOPA30BHIBATH CYKACHHUS:
YTBEpAUTENIbHbIE U OTPULIATENIbHBIE, €IUHUYHbIE, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e  BBIABJIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEYHS B
(dakTax, TaHHBIX, HAOIIOEHUAX U YTBEPKACHUIX; IIpearatb KpuTepuu Ass
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JCJIaThb BBIBOJBI C UCITOJIB30BAHHUEM 3aKOHOB JIOTUKHU, ICAYKTUBHBIX U
HHAYKTHBHBIX yMOSaKHIOquHﬁ, YMOSaKJ'IIO‘—IeHI/Iﬁ 10 aHaJIOTHH,

e TIPOBOJUTH CAMOCTOATENIBHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(psiMbI€ U OT MIPOTHUBHOTI0), BEICTPAUBATh apTr'yMEHTALINIO, TPUBOIUTH
IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U
BBIBOJIBI,



e BBIOHMpATH cr1OcO0 penieHus yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO
BapHUaHTOB PEUICHHUs, BBIOMpATh Hanboee MOAXOAMINN C yIETOM
CaMOCTOSITENIHO BBIJICJIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarejbcKHue AeiCTBUA:

e  HCHOJIB30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKUI MHCTPYMEHT IIO3HAHUS;
dbopMynupoBaTh BOIPOCHL, (PUKCUPYIOIIKE IPOTUBOPEUHE, TPOOIIEMY,
yCTaHaBJIMBATh KCKOMOE U IJaHHOE, (POPMUPOBATH TUIOTE3Y, ApIYMEHTUPOBAThH
CBOIO IIO3UIINI0, MHEHHUE;

e TIPOBOJUTH CAMOCTOSATEJIBHO CIJITAHUPOBAHHBINA AKCIIEPUMEHT, UCCIICIOBAHKE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4IeCKOro 00bEKTa, IBJICHHS,
MpoIIecca, BBISIBICHUIO 3aBUCHUMOCTEH MEXITYy O0hEKTaMHU, SIBJICHUSMU,
MPOLIECCAMH;

e CaMOCTOSATEIHHO (POPMYJIHPOBATH 0OOOIICHHUS U BBIBOBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HA0JIIOIEHUS, UCCIIEA0BAaHNUS, OLIEHUBATh JOCTOBEPHOCTD
MIOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000ILEHNUI;

e IMIPOrHO3UPOBATH BO3ZMOKHOC Pa3BUTUC ITPOLECCA, a TAKIKC BbIIBUT'aTh
MMPCAITIOJIOXKCHHUA O €T0 PAa3BUTHUHN B HOBLIX YCIIOBUAX.

Pabora ¢ undpopmanmeii:

e  BBIABJIATH AeUIUTH HHGOPMAITUH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA HA
BOIIPOC U JUIsI PELICHUS 3a/1auu;

e BBIOMpATh HHGOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AHATTU3UPOBATD,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO PANTUYHBIX BUIOB U
dbopM TpencTaBIeHUS;

e  CTPYKTYPHUPOBATh MH(POPMAIUIO, IPEJICTABIATE €€ B Pa3IMUHBIX (OopMax,
WITIOCTPUPOBATh IpaUuecKy;

e  OIIGHUBATh HAAEKHOCTh MH(OPMAIMH IO CAMOCTOSATENIBHO
c(OpPMYIHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvrvie KOMMyHUKAmMuHble Oelicmaus, 00ecnewusaom
CPOpMUPOBAHHOCMb COYUATLHBIX HABBIKOE 00VUAIOUUXCSL.

Oomenmne:

e BOCIPHHUMATH U q)OpMy.]'II/IPOBaTI) CYXKACHUA B COOTBCTCTBHUHU C YCJIOBUAMHU U
OeIsIMHu 06HI€HI/I$I; SACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHUA B
YCTHBIX U MMCbMCHHBIX TCKCTAaX, 1aBaThb MMOACHCHUA 110 X0y PCIICHU 3aaa4u,
KOMMCHTHUPOBATH HOHy‘IGHHLIﬁ pe3yibTaT,

e B XO0je 00CYX/I€HUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
npo0JeMbl, peraeMoi 3a/1a4u, BEICKa3bIBaTh UJIEH, HallEJICHHbIE Ha TIOMCK
PELLEHNUS; COMOCTABIISITh CBOU CYXACHHUS C CYKICHUSAMH IPYIrMX YYaCTHUKOB



Jquanora, oOHapyKMBaTh pazIniKe U CXOACTBO MO3UIUI; B KOPPEKTHOI Gopme
(dbopMyIMpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

e IPEACTABIATH PE3YJIbTAThl PELICHUS 3a1a4u, SKCIIEPUMEHTA, UCCIIEI0BaHus,
IPOEKTA; CAMOCTOSATENBHO BEIOUPATh (hOpMAT BBICTYILICHHS ¢ YUETOM 3a/1a4
Ipe3eHTaluy 1 0COOEHHOCTEH ayJUTOPHH.

CoTpyaHuyecTBo:

e TIOHMMAaTh U MCIOJH30BaTh NPEUMYIECTBA KOMaHHON U MHIUBHIyaIbHON
paboTHI IPH pelIeHUH y4eOHBIX 3a1a4; MPUHUMATH [IEJIb COBMECTHON
JeATeIbHOCTH, TJIAHUPOBATh OPTraHNU3aIMI0 COBMECTHON paboTHI,
pacnpenenars BUAbl paboT, 10roBapuBaThes, 00CYKIaTh MPOLECC U PE3yIbTaT
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JIFO/ICH;

e yYacTBOBATh B IPYyMIOBLIX (popmax paboThl (0OCyk1eHUsI, 0OOMEH MHEHHIH,
«MO3TOBBIC IITYPMBI» U UHBIC); BHIIOIHITH CBOIO 9acTh PabOTHI U
KOOPJIMHHUPOBATH CBOU JCHCTBHSI C APYTUMHU WICHAMHU KOMAH]IbI; OI[ECHUBATh
KaueCTBO CBOETO BKJIA/Ia B OOMINI POAYKT MO KPUTEPHSIM,
c(hOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

3) Yuueepcanvuvie pecynamuensie deiicmeus, obecneuugaiom Gopmuposanue
CMBICNIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusauus:

e  COCTaBJIATH IUJIaH, aJITOPUTM PEILICHUS 3374, BEIOUPATh CIIOCOO pEelIeHHs C
y4ETOM HUMEIOIIUXCS PECYPCOB B COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uH(pOpMaLIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHU MO3HABATEILHOMN pedIeKCHU KaKk OCO3HAHMS COBEPILIAEMBIX
JIENCTBUI M MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB; BII€Th CIOCOOAMHU
CaMOIIPOBEPKHU, CAMOKOHTPOJIA MPOLEcca U pe3ysibTaTa PEIICHUS
MaTeMaTHYeCKOM 3aa49H;

e NPEABUAETH TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUH 3aa4H,
BHOCHUTb KOPPEKTHBBI B JIESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAJICHHBIX OMIMOOK, BBISBIEHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LIEJU U YCIOBUAM, OOBACHATH TPUUNHBI
JOCTHKEHUS WM HETOCTHIKEHUS PE3yIbTaTOB JESTEIIbHOCTH, HAXOUTh
omnOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIbTATHI

10 KJIACC



OnepupoBaTh MOHATUSAMU: TOUYKA, IPSIMast, MIIOCKOCTb.

HpI/IMeHHTB AKCHUOMBI CTEPEOMETPUHN U CICACTBHUA U3 HUX IIPU PCUHICHUN
TCOMETPHUICCKUX 3aaay.

OrnepupoBaTh MOHIATHAMU: TAPALIETBHOCTD U MIEPIICHIUKYIISIPHOCTD MPSMBIX U
IJIOCKOCTEH.

KnaccuduiupoBaTs B3auMHOE pacioIoKeHUE MPSMBIX U TNIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YTOJI, TPaHU ABYIPAHHOTO YIiia, pedpo
JIBYTPAHHOIO yIJia; TUHEHHBIA yroil ABYIPaHHOT0 YIiia; TpaaycHasi Mepa ABYTPaHHOTO

yria.

OHepI/IPOBaTI) MMOHATHUAMU: MHOI'OTPAHHUK, BBIHYKHBIﬁ u HeBBIHYKJIBIﬁ MHOI'OI'paHHUK,
QJICMCHTBI MHOT'OI'PaHHHKA, HpaBHJ’ILHLIﬁ MHOI'OI'paHHHK.

Pacnio3naBath OCHOBHBIE BH/IbI MHOTOTPAaHHHUKOB (MHUpaMH/Ia; PU3Ma,
MPSIMOYTOJIBHBIN MapaieNnenume, Kyo).

KrnaccuduupoBaTs MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS IS KJIACCH(PUKAITUU
(BBIMMYKJIBbIE M HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUIILHBIE MHOTOTPAHHUKH; TIPSIMBIC U
HAKJIOHHBIE IPU3MBI, TapalIeIeIUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TUIOCKOCTb, CE4EHHE MHOTOTPaHHUKOB.
OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTI0Nb3YsI METOJL CIIE/I0B.

CrpouTth ceueHus MHOTOTPaHHUKOB METOJIOM CJI€JIOB, BBINOJIHATh (BHIHOCHBIE)
IUIOCKHUE YePTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY,
CHM3Y.

Pematn 3a/1a41 Ha HAXOXKACHHUEC I'COMCTPUICCKHUX BCIIMYUH 110 06pa3uaM Hnin
aJIropyuTMam, NMpuMEHAA N3BCCTHBIC aHATTUTUYCCKHUEC METOJbI ITPU PCIICHUN
CTaHJAPTHBIX MATCMATHYCCKUX 3a1a4 Ha BbIYHUCICHUC paCCTOSIHI/Iﬁ MCKAY ABYMA
TOYKaMHu, OT TOYKH JO HpﬂMOﬁ, OT TOYKHU OO INIOCKOCTH, MCXKAY CKPCIIMBAIOIIUMUCS
MMPAMBIMHU.

Pemats 3a1aun Ha HaXOXKAEHHE FEOMETPUUECKUX BEJIMYMH 110 o0pas3am Uiu
aJIropuTMaM, IPUMEHSS U3BECTHBIE aHATTUTUYECKUE METObI IIPU PEILICHUU
CTaH/IAapTHBIX MAaTEMAaTUYECKUX 3a]1a4 Ha BBIUMCIEHHUE YTIIOB MEXKAY
CKPEIIHBAIOIIUMHUCS IPSIMBIMHU, MEKIY IPSIMON U IUIOCKOCTBIO, MEKY IIIOCKOCTSIMH,
JIBYTPaHHBIX YTJIOB.

Beraucisite 00bEMBI M IUTOIIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITPU3Ma,
MUpaMKJIa) ¢ TPUMEHEHHEM (POPMYIT; BBIYUCIISATH COOTHOIICHHSI MEXKAY TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX MHOTOTPAaHHUKOB.

OHCpI/IpOBaTB IMOHATHUAMU: CUMMETPUA B IPOCTPAHCTBEC,; HCHTP, OChb U IJIOCKOCTH
CUMMCTPUH; HCHTP, OCh U INIOCKOCTh CUMMCTpPHUU (I)I/Il“ypbl.



N3Bnekats, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKax U
PUCYHKaX.

[TpumMeHsTh reoMeTpruuecKre GaKThl AT pEIIeHUs] CTEPEOMETPUUYECKHX 3a1a4,
IPEIOIararoIluX HECKOJIbKO 1IaroB PeIIeHH s, €CIIM YCIOBUS PUMEHEHUS 3a/1aHbI B
SBHOM (popme.

IIpuMeHATh MpoCTENIINE IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

HpI/IBOI[I/ITB IMPUMEPBI MATEMATUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUPOAEC U )KU3HU,
pacio3HaBaTh IMMPOSABJICHUEC 3aKOHOB r€COMCTPHUU B UCKYCCTBC.

[TpuMeHSTH MMOTyYeHHBIC 3HAHUS Ha IPAKTUKE: aHATM3UPOBATh pealIbHbIC CUTYAlluU U
NPUMEHSTh U3YYCHHBIE MIOHATHS B TIPOIIECCE MOMCKA PEIICHHS] MATEMAaTUYCCKH
chopmMynupoBaHHOU MPOOJIEMBI, MOJIETUPOBAThH PEATIbHBIEC CUTYAIIMH Ha SI3bIKE
TEOMETPHH, UCCIICIOBATH IIOCTPOCHHBIC MOJICIIH C UCTIOIB30BAHUEM IeOMETPUICCKIX
MOHSITHIA U TEOPEM, arlrapara aireOpbl; penraTh MPaKTUICCKUE 3a/1a49H, CBSI3aHHBIC C
HAXO0X/ICHUEM T€OMETPUUICCKUX BEIINIUH.

11 KJIIACC

OnepupoBaTh NOHATUAMU: LIMINHAPUYECKAsi IOBEPXHOCTh, 00pa3yrolue
LWIMHIPUYECKON OBEPXHOCTH; IMJIMHAP; KOHUYECKAas IOBEPXHOCTb, 00pa3yromiue
KOHUYECKOW OBEPXHOCTH, KOHYC; CpepuyecKas HOBEPXHOCTb.

PacrioznaBats Tena BpameHus (MIIHHAP, KOHYC, cdepa U mmap).
OOBSICHATDH CIIOCOOBI MOTyYEHUS Tl BpallleHUS.
KnaccuduimpoBaTs B3auMHOE pacioioKeHue cepbl U MI0CKOCTH.

OrnepupoBaTh NOHATHSAMU: IIIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOH CJIOM, OCHOBAHUE IIAPOBOTI0 CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOIIA U TTOBEPXHOCTEH TE BpallleHHsl, FEOMETPUUECKUX Tell C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh NOHATUSMHU: MHOTOTPAHHUK, BIIUCAHHBIN B chepy 1 ONMMCAaHHBIN 0KOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIllCHUS.

BBIYucisiTh COOTHOMICHHSI MEXTY TUTOIIAASIMHU TTOBEPXHOCTEN U 00bEMaMU MOJ0OHBIX
TEI.

N306paxats u3yyaemble GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInomHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYD:
BU/J] CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJ BpalllEHUSI.



W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimmonaaTs HeﬁCTBHH CJIOKCHH BEKTOPOB, BEIYMTAHNA BEKTOPOB U YMHOXKCHHA
BEKTOpa Ha 4Yu1CJIO, 06T>HCH5ITI>, KaKHUMH CBOMCTBAMU OHU 06J'Ia,[[aIOT.

HpI/IMeHHTB IIPpaBUJIO NMapaJlICICIuIcaa.

OHepI/IPOBaTI) IOHATHUAMUA: JEKAPTOBbI KOOPAWHATEI B IIPOCTPAaHCTBE, BEKTOP, MOAYJIb
BEKTOpaA, paB€HCTBO BEKTOPOB, KOOPAWHATHLI BEKTOPA, YI'OJI MCXKAY BEKTOpaMH,
CKaJIIPpHOC MPOU3BEACHUEC BEKTOPOB, KOJUIMHEAPHBIC 1 KOMILJIAHAPHBIC BEKTOPHI.

HaxoauTbh cymmy BEKTOPOB U IPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPaMH, CKaJISIPHOE MPOU3BECHUE, PACKIAIbIBATh BEKTOP 1O ABYM
HEKOJUTMHEAPHBIM BEKTOpaM.

3a,I[aBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT.

[TpumeHsTh reoMeTpraecKkre (HaKThI ISl PEHICHHS CTEPEOMETPHUYSCKUX 3a/1a4,
MIPEITOJIATAFOIINX HECKOJBKO IIIar0OB PEIICHUS, €CIIA YCIOBHSI IPUMEHEHUS 3a/1aHbBI B
SIBHOU (popMe.

Pemate HpOCTefIIHHC TCOMCTPHUICCKUC 3a1a41 Ha IPUMCHCHNE BEKTOPHO-
KOOpAWHATHOI'O METO/1a.

Pemate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCEMAaTHYCCKHUX OTHOIICHUN U HaXO0XJICHUC
TCOMETPHUICCKUX BCIWNYHH 10 06pa3uaM HJIN aJIrOpUuTMaM, IMMPUMCHSSA U3BCCTHBIC
METOJbI ITPU PCHICHUN CTAHAAPTHBIX MAaTCMAaTUYCCKUX 3a/1ay.

IIpuMeHATh MpocTeIre MPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a]1a4.

HpI/IBOILI/ITB MMPUMEPBbI MATEMATUYCCKHUX 3aKOHOM€pHOCTefI B IIpUpOAC U )KU3HU,
PacCIIo3HaBaTh MPOABJICHUC 3aKOHOB IT'COMETPUHN B UCKYCCTBC.

[TpuMeHSITh IMOTyYeHHBIC 3HAHKSI Ha TTPAKTHKE: aHAIM3UPOBATh PEAbHBIC CUTYaIlHH U
MIPUMECHSTh U3YYCHHBIC MIOHSATHUS B TIPOIECCE IMOMCKA PEIICHUS MAaTEeMAaTHICCKU
chopmMynupOoBaHHOI MPOOJIEMBI, MOIETUPOBAThH PEATbHBIE CUTYAIMH Ha SI3bIKE
TEOMETPHH, UCCIICIOBATh IIOCTPOSHHBIC MOJICITH C UCTIOIB30BAHUEM T€OMETPUICCKUX
MOHSITHUI U TEOpeM, amnmnapara alnredpsl; pemarh MPaKTUIeCKUe 3a/1a4M, CBSI3aHHBIC C
HAXO0XJICHUEM T€OMETPUUYECKUX BEITUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne ||HaumeHoBaHME pa3esioB U TEM ITPOrpaMMBbl KonuuectBo yacos DNeKTPOHHBIE

n/m (mdpoBsIe)

Bcero Kownrpou ||[Ipaktnyec |o6pazosarens

BHBIC KHue pa60TI>I HBIE PECYPCHI
paboThI

1 ||BBeneHue B CTEpEOMETPHUIO 10

2  |[IIpsiMble ¥ MJIOCKOCTH B pocTpaHcTBe. [lapanienbHOCTh IPSIMBIX M IIOCKOCTEH 12 1

3 |[lepneHIuKyISIPHOCTH MPSMBIX U TIIOCKOCTEN 12

4 ||Yrubl MeXIy OPSIMBIMU U TJIOCKOCTSIMU 10 1

5 |MHororpaHHuKu 11 1

6 ||O0BEMBI MHOTOTPAaHHUKOB 9 1

7 |[loBTOpEHME: CEUEHUs], PACCTOSHUS U YTJIbI 4 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0

11 KJIACC




Ne  |[HammeHOBaHME pa3[enoB U TEM IIPOIPAMMBbI KommuecTBo yacos DNEeKTPOHHBIE
/1
Bcero Konrpon|[[paxtiuec ||(Pposbie)
bHBIC KHe paboThI
oOpazoBareb
paboThI _—
pecypcehl
1 Tena Bpamenus 12
2 OO6BEMBI TEN S 1
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUH 7 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
MMOYPOYHOE INJTAHUPOBAHHUE
10 KJIACC
Ne | Tema ypoka KonnuecTBo yacos [laTta OJEKTPOHHBI
n/n U3Y4EHHUS
Bcero KonTtpous |[[TpakTiy bIE PECYPCHI
HBIC €CKHe
paboThl  ||paboTHI




Ne | Tema ypoka KommuectBo wacos Jlara DNEeKTPOHHBI
n/m U3Y4EHUS
Bcero KonTpous |[[TpakTiy bIE PECYPCHI
HbIE ecKue
paboThl  |[paboTHI

1 ||OcHOBHBIE IOHATHUS CTEPEOMETPUM: TOUKA, IIPsIMAs, INIOCKOCTh, IPOCTPAHCTBO. 1

[TpaBuna n300pakeHUsI HA PUCYHKAX: H300PaKEHUS TUIOCKOCTEH, MapaiebHbIX

HPSMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
2 |[lonsTHA: IEpeceKaroImunecs MIOCKOCTH, TIEPECEKAIOIINECS MPSIMAast U TNIOCKOCTh 1
3 ||[lonsTHsA: mepeceKaromuecs MIOCKOCTH, TIEPECEKAIOIIUECS MPSIMAast U TNIOCKOCTh 1
4 ||3HaKOMCTBO ¢ MHOTOI'paHHMKaMHU, H300paXKeHHe MHOIOI'PaHHUKOB Ha pUCyHKax, Ha ||1

IIPOEKIIMOHHBIX YepTekKax
5 |[HauanbHble cBefeHMs 0 KyOe U mUpaMuie, Ux pa3BEPTKU U Mojenu. CedeHus 1

MHOTOTPaHHUKOB
6 |HawuanpHble cBeneHHS O KyOe U HpaMHuIe, UX pa3BEPTKU U Moaenu. CedeHus 1

MHOTOTPaHHUKOB
7 ||llonsiTHE 00 aKCMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUU: aKCHOMBI cTepeoMeTpu |1

U CJIEJCTBUS U3 HUX
8 |[TonsiTre 00 aKCHOMAaTUYECKOM IIOCTPOCHUH CTEPEOMETPHH: aKCHOMEBI cTepeoMeTpun ||1

U CJIEJICTBUS U3 HUX




Ne | Tema ypoka KommuectBo wacos Jlara DNEeKTPOHHBI
n/m U3Y4EHUS
Bcero KonTpous |[[TpakTiy bIE PECYPCHI
HbIE ecKue
paboThl  |[paboTHI
9 |[HonsTHe 00 aKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: aKCHOMBI cTepeoMeTpu |1
U CJIEJICTBUS U3 HUX
10 |[TonaTue 06 akCHOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTepeoMeTpui |1
U CJIECTBUS U3 HUX
11 ||BzauMHOe pacrnosioKeHue NPsSMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, 1
napajJiesibHble ¥ CKpeIlMBaIOLINecs IpsMble
12 |[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajliesIbHbIe IpsMble B |1
IIPOCTPAHCTBE; MaPAJIEILHOCTD TPEX MPSIMBIX
13 |[TapannenbHOCTh NPSAMBIX M IUIOCKOCTEH B pocTpaHcTse: [lapannensHocTs npsamoit |1
U TUIOCKOCTH
14 ||Yrnsl c coHanpaBaeHHBIMUA CTOPOHAMU 1
15 |[Yron mexay npssMbIMU B IPOCTPAHCTBE 1
16 |Yrom mexay npsMbIMH B TIPOCTPAHCTBE 1
17 |[TapannenbHOCTb IUNIOCKOCTEH: MapasuiebHble MIIOCKOCTH 1




Ne | Tema ypoka KommuectBo wacos Jlara DNEeKTPOHHBI
n/m U3Y4EHUS
Bcero KonTpous |[[TpakTiy bIE PECYPCHI
HBIC €CKHe
paboThl  |[paboTHI
18 |(|CBoiicTBa mapayieNbHbBIX I0CKOCTEH 1
19 |[Ipocreiimue mpocTpaHCTBEHHBIC (DUTYPHI HAa TNIOCKOCTH: TETpalap, Kyo, 1
napauIesIeHIe,|
20 |ITocTpoeHue ceueHuit 1
21 |[TocTpoenue ceueHuit 1
22 ||[KonTponpHas pabota o teme "lIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE. 1 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
23 |[lepneHAMKYISIPHOCTh MPSAMON U MIIOCKOCTU: NEPIEHINKYIISPHbIE IPSIMbIE B 1
MPOCTPAHCTBE
24 |[Ipstmble mapajuienbHbIe U IEPIEHIUKYISIPHBIE K TUIOCKOCTH 1
25 |IIpsmble mapanienbHble U MepIeHAUKYISIPHBIE K TNIOCKOCTH 1
26 |[Ipu3HaK MEPIEHINKYISIPHOCTH MPSIMON U TNIOCKOCTH 1
27 |[Ipu3HaK NeprneHIuKYyIIPHOCTH MPSIMON U MIIOCKOCTH 1




Ne | Tema ypoka KommuectBo wacos Jlara DNEeKTPOHHBI
n/m U3Y4EHUS
Bcero KonTpous |[[TpakTiy bIE PECYPCHI
HBIC €CKHe
paboThl  |[paboTHI
28 |Teopema o mpsIMO¥ MEPIEHANKYISIPHON TIIOCKOCTH 1
29 | Teopema o psMO¥ MEPIICHIUKYISIPHON TIIOCKOCTH 1
30 |[Teopema o mpsMOii MEPIICHAUKYISPHOHN TUIOCKOCTH 1
31 |[lepreHAMKYISIp ¥ HAKJIOHHBIC: PACCTOSHUE OT TOYKH JIO INIOCKOCTH, paccTosiHue ot |1
NPSIMO# 10 TUIOCKOCTH
32 |IleprieHOUKYIISp U HAKIIOHHBIC: PACCTOSIHUE OT TOYKH JIO TUIOCKOCTH, PAcCTOSsIHHE OT ||1
MIPSAMOM 10 IIJIOCKOCTH
33 |[IepnenaMKyYIsip M HAKJIOHHBIE: PACCTOSHUE OT TOYKH /10 MIIOCKOCTH, paccTosiHue oT |1
IpSIMOH 10 TIIOCKOCTH
34 |[leprieHAMKYISIp ¥ HAKJIOHHBIC: PACCTOSTHUE OT TOYKH JI0 TNIOCKOCTH, paccTosiHue ot |1
IpSIMOIL 10 MIIOCKOCTH
35 ||YriBl B IpOCTpaHCTBE: YIoil MEX]y MPSIMOM U MJIIOCKOCTBIO 1
36 ||[IByrpaHHBIN yroi, THHEHHBIN YroJI ABYTPAaHHOTO yTiia 1




Ne | Tema ypoka KommuectBo wacos Jlara DNEeKTPOHHBI
n/m U3Y4EHUS
Bcero KonTpous |[[TpakTiy bIE PECYPCHI
HbIE ecKue
paboThl  |[paboTHI
37 ||[AByrpaHHBIi yroi, TMHEHHBIN YroJ ABYTPAaHHOTO yIiia 1
38 |[lepneHAMKYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHAUKYIIPHOCTH JBYX 1
IIJIOCKOCTEMN
39 |[TepreHAMKYISIPHOCTH TUIOCKOCTEH: MIPU3HAK MEPIICHANKYIISIPHOCTH JIBYX 1
IJIOCKOCTEN
40 |[[IepneHauKyISAPHOCTD IUNIOCKOCTEH: MPU3HAK NMEPIEHIUKYISIPHOCTH JIBYX 1
IJIOCKOCTEN
41 |Teopema o TpéX MepHEHAUKYISIPAX 1
42 |Teopema o TpEX NepHEHIUKYIAPAX 1
43 |Teopema o TpEX MepHIEHANKYISAPAX 1
44 |IKonTponbHas paboTa 1o temam "llepneH uKyaIspHOCTb NPSIMBIX U IIOCKOCTER" 1 1 1
"V Tipl MEXAY NPSAMBIMU U INIOCKOCTAMHA"
45 |TToHsiTHE MHOTOTPAaHHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPDAHHUKA, BBITYKITBIC U 1
HEBBIMTYKJIbIE MHOTOI'PaHHHUKH; pa3BEPTKA MHOTOTPaHHHUKA




Ne | Tema ypoka KommuectBo wacos Jlara DNEeKTPOHHBI
n/m U3Y4EHUS
Bcero KonTpous |[[TpakTiy bIE PECYPCHI
HbIE ecKue
paboThl  |[paboTHI

46 |[[Ipu3Mma: n-yroibHas IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; IPSIMasi ¥ HAKJIOHHAS 1

pU3MbI; OOKOBAs U MOJIHAS TIOBEPXHOCTH MPU3MBI
47 |[[Tapamnenenumnen, NpSMOYTOJIbHBIN Napajiesienune]] U ero CBONCTBa 1
48 |[[Tupammia: n-yroyibHas IUpaMHIa, TPAaHU ¥ OCHOBAaHHME TUPAMH/IbI; OOKOBas U 1

I10JIHAsl TOBEPXHOCTh MUPaMU/Ibl; IPaBUIIbHAS U YCEUEHHAS TpaMKia
49 |IIpaBuiibHBIE MHOIOI'PAaHHUKH: ITOHSTHE MPABUIIBHOTO MHOIOI'paHHMKA; NTpaBuiibHas |1

IpU3Ma M NpaBuiIbHAs IMPaMK/Ia; IpaBWIbHAS TPEYTOJIbHASI TUpaAMUAA U

IIpaBWIbHBIN TeTpa’ip; KyO
50 |[IpencraBneHue 0 MPaBUIBHBIX MHOTOTPAHHUKAX: OKTA3P, 10JIeKadAp U ukocayap. |1
51 ||CuMMeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH. ||1

DneMeHThl CUMMETPHUH B MMpaMuax, napaienenunenax, paBuIbHbIX

MHOTOTpaHHHUKaX
52 ||BbruncieHue 3JeMEeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHalu, yIibl 1
53 |[Tmomraas OOKOBOM MTOBEPXHOCTH U TIOJTHOM IMMOBEPXHOCTH MPSMOM MPHU3MBI, TUTOab ||1

OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPSIMOM MPU3MBbI




Ne | Tema ypoka KommuectBo wacos Jlara DNEeKTPOHHBI
n/m U3Y4EHUS
Bcero KonTpous |[[TpakTiy bIE PECYPCHI
HbIE ecKue
paboThl  |[paboTHI
54 |[Tnomaas OOKOBOM MOBEPXHOCTH U IIOBEPXHOCTH MPaBHIILHON MHPAaMHIBI, TeopeMa o ||1
TUIOIIA OOKOBOM MOBEPXHOCTU YCEUEHHOW MUPAMHUIBI
55 |[KontposbHas padota mo teme "MHOrorpaHHUKH" 1 1
56 |[Tonsitue 06 00BEME 1
57 ||O6BEM TupamMuIbI 1
58 ||O6BéM rpamuIbI 1
59 |O6BEM TupaMuIsI 1
60 ||O6BEM HpamMuIBI 1
61 ||O6BEM npu3MBI 1
62 ||O6BEM pU3MEI 1
63 ||O6BEM pU3MEI 1
64 |KontponpHas padota mo teme "OO0bEMBI MHOTOTPAaHHUKOB" 1 1




Ne | Tema ypoka KommuectBo wacos Jlara DNEeKTPOHHBI
n/m U3Y4EHUS
Bcero KonTpous |[[TpakTiy bIE PECYPCHI
HBIC €CKHe
paboThl  |[paboTHI
65 |[loBTOpeHue, oboduIeHNe cucTeMaTru3anus 3Hanuid. [locTpoenne ceyenuii B 1
MHOTOTPaHHHKE
66 |[lIoBTOpeHME, 0000IIEHNE CUCTEMATH3AIIU 3HAHWA. BhIUUCIICHUE pacCTOSHUM: 1
MEXTy IBYMsI TOUKaMHU, OT TOYKH JI0 IPSMOM, OT TOYKH JI0 IIIOCKOCTH, MEKIY
CKPEIIHBAIOIIUMUCS TIPSIMBIMHU
67 |UtoroBas KOHTpOJbHAs paboTa 1 1
68 |[loBTOpEeHue, 0600IIeHNE CrCTeMaTH3alus 3HAaHUH. BeIUUCIICHE YTIIOB: MEXIY 1
CKPCIIMBAIOIIUMUCS TIPSIMBIMU, MKy IPSIMON U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXKIY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
Ne Tema ypoxka KonnuecTBo yacos [Hara DNEeKTpPOHHBIE
1/ U3Y4YEHU LHUPpPOBbIE
o Bcero Kontpons Ilpaktnu 4 0Gpa3oBaTeIbHBI
paboTbl  paboTHI




No Tewma ypoka

1/
vl

Cdepa u map: ueHTp, paanyc, IMaMeTp; IIIOMIa/(b MOBEPXHOCTU ChEpbI

B3aunmMHoe pacrionoxenue cepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K chepe;
iomanb cheps

N3ob6paxenue chepsl, mapa Ha miaockoctu. CedeHus mapa

I_II/IJ'II/IHI[pI/I‘ICCKaH IMOBCPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ IMOBCPXHOCTH, OCb
HHHHH,Z[pH‘ICCKOﬁ IIOBCPXHOCTH

[lunuHaap: ocHOBaHMA M OOKOBas HOBEPXHOCTh, 00pa3yroasi U OCh; IJIOIIAAb
OOKOBOI1 U MOJIHOIM OBEPXHOCTH

N300parkeHne nuInHApa Ha iockocT. Pa3épTka nununapa. CeuyeHus LUIMHAPA
(MII0CKOCTHI0, MapalIeIbHONW WIIN TIEPIEeHIUKYISPHOM OCH LIWIINHAPA)

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOoBaHue 1 BepimnHa, 00pa3yroliasi ¥ OCh; IOl OOKOBOM U MOJTHOM
MMOBEPXHOCTHU

Y ceu€HHbIM KOHYC: 06p33y10H_II/IC M BbICOTA; OCHOBAHHA U OoxoBast IMMOBCPXHOCTH

KonnuectBo yacoB Hara DJIEKTPOHHBIE

U3YYCHH MH(PPOBHIC

Bcero Kontpons IIpaktny g

00pa3oBaTeNbHBI

HBIC CCKHUC

€ pecypchbl

paboTel  PabOTHI



1/

10

11

12

13

14

15

16

17

18

19

Tema ypoka

N3o06paxenune konyca Ha riockocTd. Pa3séprka konyca. CeueHust KoHyca
(TITOCKOCTHI0, MapaljieNIbHOM OCHOBAHMIO, U TNIOCKOCTHIO, MPOXO/ASIIEH yepe3

BEPILUHY)

KomOuHanwst Ten BpameHuss 1 MHOTOTPAaHHUKOB

MHororpaHHHK, OMUCaHHBIN 0K0JI0 cepsr; chepa, BrcaHHAs B MHOTOTPAaHHUK WU B

TEJIO BpAIICHUS
ITonsarue 00 00Béme. OCHOBHEIE CBOMICTBA OOBEMOB TEI
O06bEM UIMHApa, KOHYyCa

O06BEM mapa u riomazab chepsl

HO,Z[O6HI>IG TCJIa B IPOCTPAHCTBC. CooTtHomieHHus MCXKAY IUIoINaAsIMU HOBCpXHOCTCfI,

00BéMaMU TTOJOOHBIX TET

KonTponbnas padota no temam "Tena Bpamenus" u "O0beMbl Ten"

BCKTOp Ha IJIOCKOCTHU U B TPOCTPAHCTBC

Crno)XeHHE U BIUNTAaHHUE BCKTOPOB

KomngectBo yacos Hara DJIEKTPOHHBIE
U3YYCHH MH(PPOBHIC
Bceero Kontpons Ilpaktuu g 06pa3oBaTEIBHBI
HBIC €CKHE e pecypesl

paboTel  PabOTHI



1/

20

21

22

23

24

25

26

27

28

29

Tema ypoka

VMHOXEHIE BCKTOpa Ha YHCJIO0

Pasnosxenune BekTopa 1o TpéM HEKOMIUIAHAPHBIM BeKTOpaM. IIpaBuio
napajulesenune1a

Pemenue 3aJla4, CBA3aHHLIX C IPUMCHCHUEM IIPpaBUJI JIEUCTBUI C BCKTOpaMH

HpHMOYI‘OJ'IbHaSI CUCTCMA KOOPpAMUHAT B IIPOCTPAHCTBCE. KOOp,I[I/IHaTBI BCKTOpaA.
HpOCTGfII.HH@ 3aJladd B KOOpAHATax

VYron mexay Bekropamu. CKalsipHO€E [TPOU3BEIEHNE BEKTOPOB
Brruucienue yrioB Mex1y IpsIMBIMH U TTOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUYECKHX 3a/1a4
Kontponbnas pabota mo teme "BekTopsl 1 KOOPAUHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNe U crucTeMaTH3aus 3HaHui. OCHOBHbIE (PUTYpPBI, (HaKTBHI,
TEOpPEMBI Kypca TUIAaHUMETPUHU

[ToBTOpenue, o0o0IIeHNE U cucTeMaTH3alus 3HaHuil. OCHOBHBIE (QUTYPHI, (PAKTHI,
TEOpEeMBI Kypca IUIaHUMETPUHU

KomngectBo yacos Hara DJIEKTPOHHBIE
U3YYCHH MH(PPOBHIC
Bceero Kontpons Ilpaktuu g 06pa3oBaTEIBHBI
HBIC €CKHE e pecypesl

paboTel  PabOTHI



No Tewma ypoka KonnuectBo yacon Hara DJIEKTPOHHBIE

/ U3YYCHH MH(PPOBHIC
I Bcero Kontpons IIpaktny g 06pa3oBaTEIBHBI

paboTel  PabOTHI

30 IloBTOpeHue, 0000IICHHE U CUCTEMATH3aIUs 3HAaHUH. 3a/1a4l TUTAHUMETPUU U MeToAbI 1
UX pEIICHUS

31 IloBTopenwue, 0000IIEHUE U CHCTEMAaTH3alNs 3HAHUH. 3ajau TNIAHUMETPUU ¥ MeTo bl 1
UX pPeIICHHS

32 IloBTopenue, 06001IeHNE U cucTeMaTh3anus 3HaHui. OCHOBHBIE (PUTYpPBI, (DAKTHI, 1
TEOPEMBI Kypca CTEPEOMETPUHU

33 Urorosas KOHTpOJIbHAS paboTa 1 1
34 TloBTopenue, 0000IIEHNE U CHCTEMATH3aINs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH UHTEPHET



