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IMNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00Opa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalpeIMETHBIX MU
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (opMHUpoBaHUS (YHKIUOHATIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
NOHATUIHBIX OCHOB FT€OMETPHUH U MIOCTPOCHUH LIETIOYKN JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIbHOTO ObITHA, (dopMa
OTPaXEHUsI OKPYXAlOIIEero MHpa, YCIOBHUE YCIIEIIHOTO IO3HAHUS U aKTUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISICTCS OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUYHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOJIKEHHsI 00pa30BaHUs
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
o0yJaroluxcs CpeIHeN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromiygecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
ri1yO0OKO, €clii B JajibHEHIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS pEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0M ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4aTh pa3Hble SBJICHUS OKPY>KAIOLEro MUPA;

e (opMHpOBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJEISIX U B
peaslbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS,

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMHpoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TMOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHUpoBaHHEe  yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BUTHE WHTEJJIEKTYaJIbHbBIX 51 TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTEH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEIH, IPUMEHATD OCBOCHHBIN
FEOMETPUYECKUNM amnmapar Uil peLICHHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4yeHMs 3a7a4, pellaeMblX Ha YypOBHE
UHTYWUTUBHOTO MO3HAHUs, U ONPeNEIEHHBIM 00pa30M OopraHu3oBaHHas padoTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «I'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMM OCYLIECTBIIUIOCH MOCJIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJIIO/IEHUEM MPUHIUIIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIHOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYy4YarolUXCs, pacuIupsis U
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomerpuu otBoautcs 2 4aca B Hemento B 10 kimacce (lgac
ayJIMTOpHAast Harpy3ka u 1 yac camocTosTenbHas Harpy3ka) u 1 yac B Henento B 11
KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE W CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapaijieIbHbIC TTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, MPSAMBIE MapajUICIbHBIE W NEPICHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W MPABUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, IWMaroHaiv, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMOBepXHOCTU. [lumuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IUaMETp; IJIOMIATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mmapa u miomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. IIpsMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUN B JPYyrUX HayKaX, TEXHOJOTHUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha NPOTSHKCHHH BCEH XKWU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COITUATbHO-Y)KOHOMHYECKUX MPOIIECCOB HA COCTOSHHE MPUPOJIHON M COIUAILHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHS LMBHJIW3ALNN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06Aa306bIX KOSHUMUBHLIX NPOYECCO8 00yHarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBISBJIATH U XapaKTEPH30BaTh CYIISCTBEHHBIC IPU3HAKU MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh W MPeoOpPa30OBHIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBaTeIbCcKHe 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN HKCTICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISITH ACPUIUTH MHGOPMAIINH, JTaHHBIX, HEOOXOIMUMBIX MJisi OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHNIO, TIPEJICTABIATh €€ B Pa3NUYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh #  (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYK1a€MOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU popme GpopMyaupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHMUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMHM  CaMOINPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHIATUSIMH: TOUKA, MIPsIMAasi, MIOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JBYTPAHHBIA yrojl, TPaHU ABYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBI MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TTApaJICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEpPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QHUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMPSIMOH, OT TOYKM JO IIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX ~MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOIIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTEKax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE IIOHATHS B MNPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAsT B MHOTOTPAHHUK WIIM TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUIl CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILlCHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BhINONHATh JEWCTBUS CJIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YrOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUEe 3aJayd HAa NPUMEHEHHWE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHAT, OpOCTEHIINE MPOTPAMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJy4YEHHbIE 3HAHUSA Ha IPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATHI U TEOPEM, anmapara ajnreophl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo 4acos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM
Konrposnbubie IIpaktnueckne  (UH(ppoBbIe)
n/n NpOrpamMmbl Bceero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
bubnunoreka LIOK
1 Baenienue B crepeomeTpHio 10 https://m.edso00.ru/1c209e37
) [IpsiMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneHUKyISIPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IUIOCKOCTEM https://m.edso0.ru/1c209e37
bubmuoreka [{OK
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edso0.ru/1c209e37
bubmuoreka [{OK
M 11 1
> HOTOTPATTHHIKH https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
1
6 OOLEMEI MHOTOTpaHHHKOR 3 https://m.edso0.ru/1c209e37
7 IToBTOpEHME: ceUeHMsI, PACCTOSHUS U YTJIIbI 4 1 bubmmorexa [OK
p ' b T https://m.edso0.ru/1¢c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM
Ne n/n Kontpoabubie Ipakruueckue (undposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
bubmuoreka [JOK
1 T 12
©/14 Bpatlietit https://m.eds00.ru/1c209e37
N bubnuorexa [JOK
2 OOnEmbt Ten > 1 https://m.edso00.ru/1c209e37
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 ngg;lr?fs;(saoggﬁc 209637
4 [ToBTOpeHME, 0000MIIECHNE, 7 5 bu6mmoreka [IOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

w/n Tema ypoka

KoaunuecTBO 4acoB

[JarTa usyyenus

KoHTpoJibHbIE

IIpakTuyeckune 10a

106

OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsimMasi, III0CKOCTh, IpocTpaHcTBo. [IpaBuiia
M300pakeHNs Ha PUCYHKAX: H300paKeHHUs
HJ’IOCKOCTCI;'I, NnapaajiCIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

cam.

Ccam.

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,
InepeceKaromumecs npsamas U rniI0CKOCTb

Ilonstus: nepeCCKaromurecs MmIOCKOCTH,
nepeceKkarommecs npsaMast 1 rmjiI0CKOCTb

05.09.2024

CaM.

03.09.2024

CaM.

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB HA PUCYHKAX,
Ha NMPOEKLMOHHBIX YepTexax

12.09.2024

10.09.2024

HavanbpHble cBeieHus 0 Kyoe U nmupamujie, ux
pa3BEpTku u Mojenu. CeueHus
MHOT'OIrpaHHUKOB

HavaneHbie cBeieHUs 0 KyOe U TUpaMuie, uX
pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U

Ccam.

19.09.2024

cam.

Ccam.

17.09.2024

cam.




CICACTBUA N3 HUX

Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHNU

8 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U cam. cam.
CIEICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH

9 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U cam. cam.
CIEICTBUS U3 HUX
[TonsTre 06 akCMOMaTUYECKOM IIOCTPOECHUU

10 CTCPEOMETPHUH: AaKCHOMBI CTCPEOMETPHUH U 26.09.2024 | 24.09.2024
CIEICTBUS U3 HUX
B3anMHOe pacnionokeHue npsmsIx B

11 MPOCTPAHCTBE: NEPECEKAOIINECH, cam. cam.
IapajuleNIbHbIE U CKPEIIUBAIOIINECS IIPSIMBIE
[TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 MIPOCTPAHCTBE: MapalleIbHbIE IPSIMBIE B cam. cam.
MIPOCTPAHCTBE; NAapaUICIIbBHOCTD TPEX MPSIMBIX
[TapauenbHOCT IPSMBIX U IVIOCKOCTEH B

13 npocrpaHcTse: [lapannenbHoCTh NpsMON U 03.10.2024 | 01.10.2024
IUIOCKOCTH

14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU cam. cam.

15 Yroa Mexay IpsAMBIMU B IIPOCTPAHCTBE cam. cam.

16 Yros Mexay NpsMbIMU B TPOCTPAHCTBE 10.10.2024 | 08.10.2024
[TapamienbHOCTB IUIOCKOCTEN: NTapajlIeIbHbIE

17 cam. cam.
IUIOCKOCTH

18 CaolicTBa napamienbHbIX INIOCKOCTEN 17.10.2024 | 15.10.2024

19 [Ipocreiimume mpocTpaHCTBEHHbIE PUTYpHI HA cam. cam.




TUIOCKOCTH: TETPadIp, KyO, HapauieenuIe/

20 [TocTpoenue ceueHuit 24.10.2024 | 22.10.2024

21 IToctpoenue ceuennit cam. cam.
Kontponbnas padota nmo teme "[Ipsmbie u

22 IJIOCKOCTH B IipocTpaHcTie. [lapaiuienbHOCTh 07.11.2024 | 05.11.2024
MPSIMBIX U IIJIOCKOCTEN"
[lepneHuKyISIpHOCTD NPSMOM U IIOCKOCTHU:

23 prSHMED P cam. cam.
NEePHEHIUKYISIPHBIE IPSIMBIE B IPOCTPAHCTBE
[IpsimMble napasienbHble U

24 cam. cam.
MEPIEHANKYISPHBIE K INIOCKOCTH
[IpsimMble napasnienbHbIe U

25 cam. cam.
MEePIEHIUKYISIPHBIE K TTIOCKOCTH
[Ipu3Hak nepneHANKYIIPHOCTH IPSIMOM U

26 P PHEHIAKYIAP P 14.11.2024 | 12.11.2024
IIJIOCKOCTH
[Ipu3Hak nepreHuKyJIIPHOCTH IPSIMON U

27 p p YIp p cam. cam.
TTOCKOCTH
Teopema 0 IpsAMOM MEPIIEHANKYIISIPHON

28 P P P AMEYIAP 21.11.2024 19.11.2024
IIOCKOCTH
Teopema o IpsIMOM MEPIICHANKYISIPHOMN

29 P P P yop cam. cam.
IIOCKOCTH
Teopema o mpsIMOM NMEPIEHANKYISPHOIN

30 P P P yp cam. cam.
TTOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JO IIOCKOCTH, PACCTOSIHUC OT 28.11.2024 | 26.11.2024
MPSIMOM A0 MIIOCKOCTH

32 [lepnenauKynsip ¥ HAKIOHHBIE: PACCTOSIHUE cam. cam.




OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 IIIOCKOCTH

[lepnienIuKynsp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT cam. cam.
IPSIMOM A0 IIJIOCKOCTH
[lepneHuKymsp ¥ HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT cam. cam.
MPsAIMOM 0 MIIOCKOCTH
VYTIiabl B IPOCTPAHCTBE: YTOJI MEXAY MPIMOM U

35 poctp Y Ay Tp 05.12.2024 | 03.12.2024
ITIOCKOCTBIO

BYT'PaHHBINA yroOJI, TMHCHHBIN YTOJI

36 Heyrp yr 4 12.12.2024 10.12.2024

JIBYTPaHHOTI'O yIJia
BYI'PaHHBINA yroJI, IMHEHHBIN Yoyl

37 Heyrp yr r cam. cam.
JBYTPAHHOI'O yria
[TeprieHAMKYASAPHOCTD IUIOCKOCTEM: MPU3HAK

38 P AKYIAD Pu 19.12.2024 17.12.2024
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN
[TeprieHAMKYASAPHOCTD IUIOCKOCTEM: MPU3HAK

39 PHICHIMIYIAD pu cam. cam.
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN
[lepneHuKyISIPHOCTD MJIOCKOCTEM: TPU3HAK

40 P AREYIUP pv 26.12.2024 24.12.2024
NEePIEHIUKYISIPHOCTU ABYX MJIOCKOCTEMN

41 Teopema o Tpéx nepneHAUKYISIPax cam. cam.

42 TeopeMa 0 TpEX NepHeHAUKYIIApax 16.01.2025 | 14.01.2025

43 Teopema o TpEX neprneHANKYIIpax cam. cam.
KonTponpHas paboTa mo Temam

44 "[leprieHIUKYASIPHOCTH MPSIMBIX U 23.01.2025 | 21.01.2025

mI0cKoCTeN" M "YTIIBl MEXY NPSIMBIMH U




45

46

47

IJIOCKOCTSIMHA"

[TonsiTe MHOTOrpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA

[Ipu3ma: N-yrospHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IIPsIMasi U HAKJIOHHAS
MIPU3MBbI; OOKOBasl U MOJIHASL TOBEPXHOCTh
MIPU3MBI

[Tapamrenenunen, NpsAMOyTOJIbHBII
napajJiesIenuIe]] 1 ero CBOMCTBa

CaMm.

30.01.2025

06.02.2025

CaMm.

28.01.2025

04.02.2025

48

[Inpamupa: N-yroiapHas NUpaMua, TPAHU U
OCHOBaHUE NMHUpaMuUbl; OOKOBas U MOJHAS
IIOBEPXHOCTb ITUPAMU/IbI; IPABWIIbHAS U
yCedyE€HHas MUpamMuaa

13.02.2025

11.02.2025

49

[IpaBuiibHBIE MHOTOTPaHHUKHU: TOHSITHE
MIPaBHWJIBHOI'O MHOTOTPAHHUKA; PaBUIIbHAS
Ipu3Ma M NpaBuiIbHAs MHPaAMUIA;
MpaBWJIbHAs TPEYToJIbHASI MUpaMUAA U
NIPAaBUIIBHBIN TETpasap; KyO

20.02.2025

18.02.2025

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOTOIPaHHHUKAX: OKTa3p, TOJAEKadIp U
HKOCA3P.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSAMOM, INIOCKOCTH.
DneMeHThl CUMMETPUH B TUpaMuax,
napajuiejenumneax, NpaBuiIbHbIX

Ccam.

cam.

Ccam.

cam.




MHOTI'OrpaHHUKax

Brrancnenue 31eMeHTOB MHOI'OI'paHHHUKOB:

52 N 1 cam. 25.02.2025
pEOpa, AUaroHau, yrisl
[Inomanp 60KOBOM OBEPXHOCTH U MOJIHOM
53 HOBerHOSTI/I PSMOi HpmMm,anomauL 1 27022025 | 04.03.2025
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Tnomanp 60KOBOM OBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHOM HI:IpaMI/ILIBI, 1 cam. cam.
TeopeMa O IJIOMIA TN OOKOBOI MOBEPXHOCTH
yCEe4EHHOM MUpPaMUIbI
55 FOHTPOHBH:M pa6'(')Ta HoTeme 1 06.03.2025 18.03.2025
MHororpanHuku
56 [Tonsarue 06 06bEMe 1 cam. cam.
S7 O06BEM TUpaMuIbI 1 13.03.2025 | 11.03.2025
58 O0BEM nupamMusl 1 cam. cam.
59 O06BbEM nupaMuIsl 1 20.03.2025 | 01.04.2025
60 O0BEM nupamMusl 1 cam. cam.
61 O06BbEM pU3MBI 1 cam. cam.
62 OO0BEM TTPU3MBI 1 03.04.2025 | 08.04.2025
63 O0BEM npu3MBbI 1 10.04.2025 | 15.04.2025
64 IIpoMeskyTOUYHAS aTTECTAIUS 1 17.04.2025 22.04.2025
65 KonTponsHas pa6”0Ta 1o Teme "OO0bEMBI 1 24.04.2025 | 29.04.2025
MHOT'OI'PaHHHKOB
66 [ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS 1 15.05.2025 | 06.05.2025




3HaHui. IloctpoeHue ceuenumii B
MHOT'OTpaHHHUKE

[ToBTOpEeHue, 06001IeHNE CHCTEeMAaTU3ALIUS
3HaHUU. BeruncieHne pacCTOSHUI: MEXKITY
67 JBYMSI TOUKaMH, OT TOYKH 0 MPSMOH, OT
TOYKH J0 MJIOCKOCTH, MEXKTY
CKPEUIUBAIOIIUMHUCS TPSIMBIMU

[ToBTOpeHue, 0600IIeHHE CUCTEMATH3AIIHS
3HaHUWil. BeIYUCIICHUE YITIOB: MEXIY

68 CKPEUIMBAOIIUMHUCS MIPSIMBIMH, MEXITY
NPSIMOY ¥ TUIOCKOCTBIO, IByTPaHHBIX YIJIOB,
YTJIOB MEX]y TUIOCKOCTSMH

.OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

22.05.2025

CaM.

13.05.2025

20.05.2025




11 KITACC

Ne i/

Tema ypoka

Cdepa u map: HeHTp, paanyc, IMaMeTp;
IJIOLIA/Ib TIOBEPXHOCTHU Chepbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

04.09

BsaunmMHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomans cheps

11.09

N3o6paxenue chepsl, mapa Ha MIOCKOCTH.

Ceuenus mapa

uuHapudeckas MOBEPXHOCTD,
00pasyroniue MHUIHHAPHYECKON
MMOBEPXHOCTH, OCh IIUIHHIPHUCCKON
MTOBEPXHOCTHU

Hununapap: ocHoBaHUs U OOKOBast

IOBCPXHOCTD, O6p3.3y10]]_[351 " OCh, IJIOIIaab

OOKOBOM U MOJIHOW MOBEPXHOCTH

18.09

25.09

02.10

N300paxeHne nUIMHAPA HA MIIOCKOCTH.
Pa3Béprka nununapa. CeueHus: HUIMHIpA
(TUIOCKOCTBIO, MapaAIICIBHON UITH
NEePIEeHAUKYJIIPHON OCH LIMIIMH]IPA)

09.10

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOW MOBEPXHOCTH, OCh U BEPILINHA
KOHHMYECKOU IMOBEPXHOCTH

16.10

KOHYCZ OCHOBAHUC U BCPIINHA,

23.10




o0pa3yromias 1 0Cb; IUIOLIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

Yceu€HHBIN KOHYC: 00pa3yrolue 1 BHICOTA;

9 1 06.11
OCHOBaHUS U OOKOBasi IOBEPXHOCTh
N300pakeHre KOHyca Ha TIOCKOCTH.

10 Pa3BépTtka konyca. CC‘IGHI/IHUKOHyca 1 13.11
(TITOCKOCTHI0, MapaljieNIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASIIEH Yepe3 BEPIINHY)

11 KomOunanwst ten BpameHus u 1 50,11
MHOTOT'PaHHHKOB
MHoOrorpaHHHK, OTIMCAHHBIN OKOJIO chephl;

12 cdepa, BIIMcaHHAs B MHOTOTPAHHUK HITH B 1 27.11
TEJIO BpaIICHUS

13 HOHfITI/Ie 00 00BEme. OCHOBHBIE CBOICTBA 1 06.12
00BEMOB Tel

14 O06bEM UIMHApa, KOHYyCa 1 11.12

15 O6béM mapa ¥ momaab chepol 1 18.12
[TotoGHBIE TENa B TPOCTPAHCTBE.

16 CoOOTHOIIEHUS MEXKY TUIOMIAIIMHI 1 25.12
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

17 KOHTpOJ'II)I'r‘Iafl })a60Ta o temam "Tena 1 13.01
Bpaienus" u "O6bemMsl Ten"

18 BexTop Ha JI0CKOCTH U B IPOCTPAHCTBE 1 20.01

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1 27.01

20 YMHOXeHHE BEKTOpa Ha YHCIIO 1 03.02

21 PasnoxxeHne BekTopa 1o Tpém 1 10.02




22

23

HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiesenune1a

Pemenuie 3aa4, CBI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMHU

KoopanHatHO-BEKTOPHBINA METOI ITPU
pEIlIeHNY T€OMETPUYECKUX 3a/1a4

17.02

24.02

24

[IpsimoyronbHas cucremMa KOOpAUHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

03.03

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

Brruucnenue YTJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMUA

10.03

17.03

27

Kontponbnas padota o Teme "BekTopsl u
KOOpJUHATHI B IPOCTpaHCTBE"

31.03

28

29

30

[ToBTOpenue, 0600IIEHNE U
cucremMarn3anus 3HaHuin. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHuEe, 06001IeHNE 1
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca

IJITAHUMETPUU

IIpomexyTouynas aTrecranus.

07.04

14.04

21.04

31

[ToBTOpenue, 0600mEeHNE U

28.04




cHCTeMaTHu3alus 3HaHuK. 3aga4un
MJIAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
cucremMaru3anus 3HaHui. OCHOBHBIC

32 1 05.05
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPUH
33 HroroBast koHTpoOsIbHAS paboTa 1 12.05
34 [ToBTOpEHME, 0606meHPUIe " 1 19.05
cCHCTEeMaTH3alus 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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