HNPUJIOXKEHUE k

OcHoBHOI1 00pa3oBaTeIbLHOU
NporpaMMme cpeaHero oomero
oopazoBanuss MBOY COIII ¢
yIJ1y0JIeHHbIM H3yYeHneM
uHpopmaTuku Ne 68 r. Ilensnl,

YTBEPKICHHOU MPUKA30M
Ne 175 ot 01.09.2023 1.

PABOYAA ITPOITPAMMA YYEBHOI'O KYPCA

«l'eomempus

0a30BbIN YPOBEHB

10-11 xJiaccel

Ilen3za — 2023



HOACHUTEJBHAA 3AIINCKA

PaGouast mporpamma yueb6HOro kypca «l'eomerpusi» ©6a30BOro ypoBHS st
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
®OII OO0, a Ttakxke DenepalibHOM MporpamMMbl BocnuTaHusd, «KoHuenuuu
pa3BUTHS  MareMmaTtuueckoro oOpaszoBanus B Poccuiickoit  Denepanumn»
(YtBepxkaena pacnopsbkenueM lIpaButenbctBa Poccuiickoit @enepanuu ot 24
nexadbps 2013 1. Ne 2506-p), ¢ yu€ToM COBpPEMEHHBIX MHPOBBIX TPEOOBAHHIA,
NPEABSIBIAEMBIX K MaTEMaTUUYE€CKOMY OOpa3OBaHUIO, U TPATULIUA POCCUKUCKOTO
oOpa3oBanus. Peanuzarusi mporpaMMbl 0OecClieYMBAaET OBJAJCHHUE KIIIOYEBBIMU
KOMIIETEHIIUSIMHU, COCTABIIIOIIMMUA OCHOBY [JII CaMOPa3BUTHUSL U HEMPEPBIBHOTO
o0paszoBaHus, 1IEJIOCTHOCTh OOIIEKYJITYPHOTO, TUYHOCTHOTO U MO3HABATEIBHOTO
pPa3BUTUS  JIMYHOCTU  OOYYalOIUXCS W MOJJICKHUT  HEMOCPEJICTBEHHOMY
PUMEHEHUIO NPpH peanu3anuu obssarenbHol yactu GOIT COO.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEOMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEeIMETHBIX U
MPEAMETHBIX PE3YJIbTaTOB OOyYEHHsS] TE€OMETPUU B HAINPABJICHHH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (GopMUpoBaHUs (YHKIUOHATHLHOM MaTeMaTH4eCKOn
IPaMOTHOCTH, U3YYCHUS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y 00yJaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKICHUH TE€OMETPHUYSCKHX
aOCTpakIfii, COOTHOIICHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHWUU M B MIPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYalIUXCs, a TaKKe KauyeCTB MBIIUICHUSA, HEOOXOMMMBIX JUIsl ajamnTalid B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust siBisieTCS OAHUM W3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MeIUIeHHe, (HOPMUPYEMOE TPH HM3YYCHHH OO0yYarOIIMMHUCS
MOHSATUHHBIX OCHOB T€OMETPHH M MIOCTPOCHUH IETIOYKU JTJOTUIECKUX YTBEPKICHUN
B XOJI¢ pCUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh W OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTI'O LIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKHU.



YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YeloOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOTO ObITHS, (opma
OTpaXXEHUSI OKPY>KAIOIIETO MHUPA, YCIOBHE YCHEHIHOTO MO3HAHUS W aKTUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENBHOCTH.  OnepupoBaHHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
SBIISICTCS. OJAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KadecTB, MOATOMY aKTyallbHa
3aaya (opmMupoBaHus y OOyYaroOUIMXCsl MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOrO MBIINUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIHHOCTU 10 MHOTUM HAIIPABJICHUSIM.
[lenp ocBoeHus mporpaMMmbl ydeOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypOBHE 00yueHus — 00IIeoOpa3oBaTeibHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcss  4yepe3  OOecredyeHHe  BO3MOXKHOCTH  MPUOOpETEHUs |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHUW U JIEHWCTBUH,
cenu(UIHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHNUS 00pa30BaHMUs
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAHUEM T€OMETPHUH.
[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TIpeIHA3HAYCHA IS
OOyYaroIIMXCS CPEHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHYECKHUE YMEHUS, CBSI3aHHBIC
CO CcHenu(puKoil TeoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb HM3YYHTh I€OMETPHUIO OoJjee
riyO0OKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPUYECKHX
3HaHUAX B MIPOPECCUOHATBHON AESITEIbHOCTH.
JlocTmkeHne 1eMr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax SBISIFOTCS:
e (opMHpOBaHHE TPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU
KYJIBTYPbI B OCO3HAHHUE €€ B3aMMOCBSI3U C OKPYKAIOITUM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX M TelaxX BpalleHUs
KaK O BOKHEHIINX MaTEeMAaTHUECKUX MOJEINSAX, TO3BOJISIONIUX OMUCHIBAThH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHume yMeHHsS pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B

peasIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJAJCHUE METOAAMM PEIICHMs 3a/lay Ha MOCTPOCHUS Ha M300paKEHUSIX

IPOCTPAHCTBEHHBIX QUTYD;
e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHHs U UX OCHOBHBIMU CBOMCTBAMH;



e OBJAJCHUE  aAJNTOPUTMAMU  PEUIEHUS  OCHOBHBIX  THIOB  33J]1ay;
dbopMupoBaHHEe yMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
paccyXI€HUs B XOJIE pPEUICHHs CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEIJIEKTYaJIbHbBIX u TBOPYECKHUX CIOCOOHOCTEM
oOyJaromuxcs, IMO3HABATEIbHOH  AKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBanue GyHKIHOHATBHON IrPaMOTHOCTH, PEJEBAHTHOM
F€OMETPUM: YMEHHE pACHO3HAaBaTh [MPOSBICHHUS T'€OMETPUUYECKUX
HNOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTYyallMsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMYyIUpOBaTh KX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUisl PELIEHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJlay, HHTEPIIPETUPOBATH U OLIEHUBATH MOJYYEHHBIE PE3YIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KYpC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIaeMblX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHMS, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAas padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOIO U IPOCTPAHCTBEHHOI'O
MBIILIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIEMY U3YyUYECHUIO NPEIMETA.

[Tpenmourenue oTAAETCSA HAISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYalMXxcsi B Kypce CTEpEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHME€  TPOCTPAHCTBEHHbIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPaHCTBEHHbIMH oOOpa3amu. Co3nanue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 UCXOJAHOI0 COACPKAHUS.

OcHoBHBIE copaepiaresibHble TUHUN Kypca «['eomerpum» B 10—11 kiaccax:
«MHuororpanHukn», «IIpsiMble U IIIOCKOCTH B MTPOCTPAHCTBE», «Tena BpauieHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacnpenensieTcss HE TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M MO ToJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM PE3YJbTaTaM
OCBOeHHUs paboueil mporpamMmbl, pacHpeneN€HHbBIM 10 ToAaM OO0y4YeHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHE T'E€OMETPUUECCKHUMHU
MOHATUSAMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIO/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKIIIOUAIUCH B



OOIIYI0 CHUCTEMY T€OMETPUYECCKUX NPEICTABICHUNA OOYJaIOUIUXCS, PACIIUpSS U
yrayOnsis e€, o0pasys MpoYHbIe MHOYKECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha uzydenue reoMetpun oTBOAUTCA 2 4aca B Heaemo B 10 kiacce u 1 4ac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJIIEIIBHOCTD TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IMPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MNPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IIocKocTer. TeopeMa o TpEX MepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronabHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMUJIBI; IPABWIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
teTpadap; KyO. IlpeacraBinenwe O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

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



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOM
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHuWE U BepilnHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. O0bEM LUIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTI0OHBIX TEJl.

Ceuenus mwiMHApa (MapauiebHO W TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B rpocTpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIPaBHWJI JACUCTBHM C Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaJasipHOE INPOU3BEICHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOro TmpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHAX CIIOPTUBHO-030POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlEe Ha NMPUMCHCHHE MaTeMaTHUYeCKUX 3HAHUM JUId pEIICHUs 3a1ad B
00JIACTH  OKpYI)KAaIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMaHHEM
MaTEeMaTHUECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHMS MPOTPAMMBbI YYEOHOTO TMpeamera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmeus, — obecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YHUaArOWUXC (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UHecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBISBJIATH U XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh U MPeoOpPa3OBHIBATH  CYXKICHUS:
yTBEpJIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh ~ KPUTEPUW IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUI (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUSI:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUJTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIONEHUS, WCCIEIOBaHMS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

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

Pabora ¢ undpopmaumeii:

e BBIBISTH JACPUIUTH HHPOPMAIIMH, JTAHHBIX, HEOOXOIUMBIX IIJIsi OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpPOBaTh MHGOPMAIIHIO, TIPEICTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  0Oecneuusaom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh MOTY4YEHHbBIN pe3ylbTarT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BONPOCHI 10 CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOI popme popMyIUpOBaTh pa3HOIIACUs, CBOU BO3PAXKECHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJb30BaThb  MPEUMYIIECTBA  KOMaHIHOHW U
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paO0OT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOICUCTBHSI.

Vuusepcanonvie  pezynamuenvie  Oelicmeus, obecneuusaom

Gopmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BHIOUPATh CIIOCO0 pelIeHuUs
C Y4ETOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSATENbCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IE€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHIATUSIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHAMU: MAPATUICTBHOCTD U MEPIICHINKYISPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBath B3auMHOE paclONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yTrojl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, 2JIEMEHTHl MHOTOI'PaHHHKA, TPABUIILHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; PSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC IBI).

OmnepupoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHUH, HCTIONIB3YST METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECCKHUX 3a7a4 Ha BBHIYHCICHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS MTPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIEHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS  MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3MA,
nupaMua) ¢ TNpuMEHEeHHeM (OpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mMpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHHUS Ha IPAKTUKE: AHAIM3UPOBATh PEATbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIENO0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI M TEOpEM, arnmnapara ajireopbl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON TOBEPXHOCTH, KOHYC; cpepruueckasi MIOBEpPXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BbICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAs B MHOTOTPAHHUK WJIM TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (PUTypbl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTH (BBIHOCHBIC) IJIOCKHE YEPTEIKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCII0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIaJ1aI0T.

[IpuMeHsTh paBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJISIPHOE TPOU3BEACHUE, PACKIAIAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (popme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eckK CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, MHCCIEN0BaTh MOCTPOCHHBIE MOJAEIN C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

KoHTpoJbHbIe

IIpakTH4eckue

n/n MPOrpamMmbl Bcero
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10
[IpsiMble U MIIOCKOCTH B
2 npoctpanctse. [lapamiensHOCTh 12 1
MPSIMBIX U IJIOCKOCTEH
3 HepneHImIfynﬂpHOCTL MPSIMBIX | 12
TUIOCKOCTEH
4 YTabl MEXIY IPSIMBIMA U 10 1
TUTOCKOCTSIMU
MHoOrorpaHHUKH 11
O0bEMBI MHOTOI'PaHHUKOB 9
7 [ToBTOpEHME: ceueHwUsl, pacCTOSHUS 4 1
U YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




11 KITACC

HaumeHoBaHue pa3jiesioB U TeM

KoaudecTBO 9acoB

Ne ni/mn Kourpoabnble IIpakTHyeckue
MPOrpamMmbl Bcero
padoThI padoThI
Tena BpameHus 12
O0BbEMBI TEN 5) 1
BekTopsl 1 KOOpAUHATHI B 10 1
IPOCTPAHCTBE
[ToBTOpEHHE, O606H16HI:I€, 7 1
CUCTEeMAaTH3alMsl 3HAaHHUHA
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KoimuecTBo yacos
Tema ypoka
n/n Bcero
BBeneHue B crepeoMeTpuio 10
OCHOBHBbIE MIOHATHUS CTEPEOMETPUU: TOUKA, IPAMasi, INIOCKOCTb,

1 npocTpanctBo. [IpaBuia n3oOpakeHus Ha pUCYHKaX: 1
M300paKeHUs IIOCKOCTEH!, MapaieIbHbIX MPSAMBIX (OTPE3KOB),

CepeHbI OTpE3Ka

) [TonsTHs: nepecekarouuecs MI0CKOCTH, IEPECEKAIOIINecs 1
npsiMasi ¥ MII0CKOCTh

3 [TonsTHs: nepeceKkarouuecs MI0CKOCTH, IIEPECeKaroInuecs 1
IpsiMasi ¥ IMII0CKOCTh

4 3HaKOMCTBO C MHOTOT'paHHUKaMU, H300pakeHne 1
MHOTOTPaHHUKOB Ha PUCYHKAX, HAa MPOEKIIMOHHBIX YePTEKaX

5 HauanpHble cBeieHUs 0 KyOe u mupaMmujie, UX pa3BEPTKU U 1
Mozenu. CedueHuss MHOTOrpaHHUKOB

6 HauanpHble cBeieHUs 0 KyOe U nupamujie, UX pa3BEPTKU U 1
Mozenu. CedeHns MHOTOTPaHHUKOB

7 [TonaTHe 06 aKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCHMOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX

3 [TonsiTHie 06 aKCMOMaTUYECKOM IOCTPOEHUHU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

9 [TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX

10 [TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX
IIpsimble u mu1ockocTH B npocrpancrie. [lapanieasHocTh 12
NPSIMBIX H IJI0CKOCTE#

11 B3aumMHoe pacnosioxkeHue NpsMbIX B IPOCTPAHCTBE: 1
nepeceKarolmecs, napauieIbHble U CKPEIMBAIOIINECS PSIMbIE
[TapannenbHOCTh NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieNbHbIe MPSAMbIC B TPOCTPAHCTBE; MAPAJUIETEHOCTh TPEX 1
MPSIMBIX

13 [TapamiensHOCTh IPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:! 1
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH

14 VYTIIBl ¢ COHANpaBIeHHBIMU CTOPOHAMU 1

15 Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

16 VYroa Mexay npsSMbIMHU B IPOCTPAHCTBE 1




17

[TapamienbHOCTB IVIOCKOCTEN: MTapajlIeIbHbIE INIOCKOCTH

18 CBoiicTBa mapalyICIbHBIX TIOCKOCTEH 1

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI HA MIIOCKOCTH: 1
TeTpa’ap, Ky0, napasienenurne

20 [TocTpoenue ceueHuit 1

21 [TocTpoenue ceueHuit

29 KontpoabHas padora no teme "IIpsiMble 1 JIOCKOCTH B 1
npocrpanctBe. [lapaniebHOCTH NPSAMBIX M II0CKOCTEH "
IepneHAUKYJISIPHOCTH NPSIMBIX H MJIOCKOCTEM 12

93 [eprieHAUKYIAPHOCTD MPSAMOHN M IJIOCKOCTU: IEPICHIUKYISPHBIC 1
MpsIMbIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHbIe U NEPIIEHINKYISIPHBIE K TUIOCKOCTH 1

25 [IpsiMble mapasieNnbHbIe U TEPICHIUKYISPHBIE K TUIOCKOCTH 1

26 [Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U TNIOCKOCTH 1

27 [Ipu3Hak neprneHuKyIIpHOCTU MPSIMOU U TIOCKOCTH 1

28 Teopema o npsiMoii NepIECHIUKYIISIPHOH IIJIOCKOCTH 1

29 Teopema o npsAMOil mepreHANKYAIPHON TUIOCKOCTH 1

30 Teopema o psMO EPIICHAUKYISIPHON TUIOCKOCTH 1

31 [leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH J10 1
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 70 MIIOCKOCTH

39 [eprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 1
TUTIOCKOCTH, PACCTOSTHHE OT MPSMOMA 70 TNIOCKOCTH

33 [leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH J10 1
TUTIOCKOCTH, PACCTOSTHHE OT TPSMOMA J0 TNIOCKOCTH

34 [leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH J10 1
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 70 MIIOCKOCTH
Yribl MexX1y NPAMBIMH U TJIOCKOCTSIMH 10

35 VYTIBl B IPOCTPAHCTBE: YTOJI MEXY IPSIMOM U TNIOCKOCTHIO 1

36 JIByrpaHHbIN yroj, TUHEHHBIN yroj IBYIpaHHOrO yriia

37 JIByrpaHHBIN yroJj, JUHENHBIN yroj IBYIPaHHOIO yria 1

38 [lepneHMKyISAPHOCTD MJIOCKOCTEMN: TPU3HAK 1
NEPIEHAUKYIIIPHOCTH IBYX MJIOCKOCTEN

39 [IepneHMKyISAPHOCTD MIJIOCKOCTEMN: TPU3HAK 1
MEPIIEHANKYISIPHOCTH JIBYX IJIOCKOCTEH

40 [leprieHAUKYIPHOCTH MIOCKOCTEN: MPU3HAK 1
NEPIEHANKYIIPHOCTH BYX MJIOCKOCTEH

41 TeopeMma o Tpéx nmepHeHANKYIApax

42 TeopeMa 0 TpEX nepHeHAUKYIIApax

43 TeopeMma o Tpéx nmepHeHANKYIApax




KonTtpoabsnas pa6ora no remam "IlepneHanuKy/JasipHoCTh

44 NPSAMBIX U IV1I0CKOCTel" 1 " YTIiIbl MexK1y NPSIMBIMHU H 1
JIocKoCTAMHU "
MHOrorpaHHUKHU 11
IToHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBITYKJIbIE MHOIOI'PAaHHUKH; pa3BEPTKA 1
MHOTI'OI'paHHHUKA
[Ipu3ma: N-yroyibHas mpu3Ma; TpaHu U OCHOBAHUS IIPU3MBI;
46 npsiMasi ¥ HaKJIOHHAs TIPU3MBL; OOKOBas M MOJTHAs TOBEPXHOCTD 1
HIPU3MBI
47 [Tapamtenenunen, NpssMOYTOJIbHBIN apAJIEJICIIUIIE] U €T0 1
CBOMCTBA
[Mupamupa: N-yroabHasi mupaMuia, TpaHu U OCHOBAaHUE
48 UpaMu/ibl; O0OKOBas U MOJIHAS IOBEPXHOCTH MUPAMUJBI; 1
IIpaBWIbHAA U yCeUEHHAsI MUpaMUaa
IIpaBusIbHBIE MHOTOTPAHHUKU: MIOHATHE IPABUIBHOTO
49 MHOTI'OI'paHHMKA; TPaBUJIbHAs IPU3Ma U IPaBUIIbHAS TUPaMU/JIa; 1
IIPaBUJIbHAS TPEYrobHAs MUPAMUA U MPABUIIBHBINA TETPadIp;
Ky0
50 [IpencraBieHue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp, 1
JOJEKAdAP U UKOCADIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH,
o1 MPSIMOM, TNIOCKOCTH. DJIEMEHTHI CHMMETPUHU B TUpaMUIax, 1
napajuieNienune1ax, NpaBuiIbHbIX MHOIOIPaHHUKAX
59 Beruucrienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, TnaroHasu, 1
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMON
53 MIPU3MBI, IUIOIIA]Jb OCHOBAaHUM, TeOpeMa 0 GOKOBON OBEPXHOCTH 1
IIPSAMOY IIPU3MBI
[Tnomjanp 60K0BOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIIBHOM
54 MMpaMHJIbl, TEOpEMa O IUIoHIa I OOKOBON MOBEPXHOCTH 1
YCEYEHHOU MUPAMUBI
55 KonTtpoubHas pa6ora no teme "MHororpanHukun" 1
O0BEMBI MHOTOTPAHHUKOB 9
56 [TonsiTre 06 00BEME 1
57 O0BEM TUpaMUTIBI 1
58 O0BEM nupamMuIsI 1
59 O0BEM nupamMuIbl 1
60 O06BEM TUpaMuIBI 1
61 OO0BEM TTPU3MBI 1




62 O0BEM TTPU3MBI 1

63 O06BEM IPU3MBI 1

64 KonTtpouabsHnas pa6ora no teme "O0bEMbI MHOTOTPAHHUKOB"' 1
IToBTOpeHue: ceyeHnsl, PACCTOSTHUSA U YTJIbI 4

65 [ToBTrOpenue, o6o0meHne cuctemaru3anus 3Hanui. [loctpoenue 1
CEYCHUI B MHOTOTPaHHHKE
[ToBTOpenue, 0000IIeHNE cuCcTeMaTH3alusl 3HaHUW. Beruncnenne

66 PacCTOSHUN: MEXKIY ABYMS TOUYKAMH, OT TOYKH JI0 TPSMOMA, OT 1
TOYKH JI0 TFIOCKOCTH, MEXKAY CKPEIIUBAIOUIMMHUCS TPSIMBIMU

67 Hrorosas koHTposabHas paboTa 1
[ToBTOpenue, 0000IIeHNE cHUCTEMaTH3alusl 3HAaHUW. Brrancinenne

68 YIIJI0B: MEXIY CKPEIIMBAIOIINMUCS MPSIMBIMH, MEXKIy IPSIMOM 1 1
IUIOCKOCTBIO, IByTPAaHHBIX YTJIOB, YIJIOB MEXK/Yy INIOCKOCTAMH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

No KoimuecTBo
Tema ypoka 4yacoB
n/n
Bcero

Tena Bpamenust 12

1 Cdepa u map: HeHTp, paanyc, TMaMeTp; TUIOIIab 1
MIOBEPXHOCTHU Cepshl

5 B3aumnoe pacnonoxenne chepsl U TUIOCKOCTH; KacaTeabHas 1
TUTOCKOCTH K cdepe; miomanb chepsl

3 Hzob6paxenue chepsl, mapa Ha miaockoctu. Cedenus mapa 1
Hununapuyeckasi IOBEpXHOCTb, 00pa3yromye

4 UWIMHAPAYECKON TOBEPXHOCTH, OCh LWJIMHIPUYECKOMN 1
MOBEPXHOCTHU
Hunuunp: ocHOBaHMS ¥ OOKOBast IOBEPXHOCTb,

5 00pa3yromas 1 OCh; IJI0MIA b OOKOBOM U IMOJTHOM 1
MOBEPXHOCTHU
N3o0pakeHue MWIMHIPA Ha TUIOCKOCTH. Pa3BépTka

6 nuauHApa. CedeHus MIMHIpa (TUTIOCKOCTHIO, 1
napauieIbHON WIN MEePIEeHANKYISIPHON OCH IIHJIMH]IPA)

7 Konunueckasi moBepXHOCTh, 00pa3yroIne KOHHIECKOM 1
MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MTOBEPXHOCTH

3 Konyc: ocHoBaHue u BepimHa, 00pa3yrolas 1 oCh; 1
TJI01a]Th OOKOBOM M MOJTHOM MOBEPXHOCTH

9 Yceu€HHBII KOHYC: 00pa3yoIlre U BICOTa; OCHOBAHHS U 1
0OO0KOBast MOBEPXHOCTh
N300paxenne KoHyca Ha TIIOCKOCTH. Pa3BépTka KoHyca.

10 CeueHus KoHyca (ITOCKOCTHIO, MAPaUIEIbHON OCHOBaHMIO, 1
U TUIOCKOCTBIO, MPOXOIAIIEH uepe3 BEpUINHY)

11 KombOunanust ten BpaiieHus 1 MHOTOTpaHHUKOB 1

12 MHororpaHHuK, ONMCaHHBINA 0KkoJ0 chepsrl; chepa, 1
BIIMCAHHAsl B MHOTOTPAHHUK UJTU B TEJIO BPAIICHUS
O0BbEMBI Te 5

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TN 1

14 O0béM UIMHIpa, KOHYCa 1

15 O0BEM mrapa u iomaas chepsl 1

16 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY 1
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJ

17 KonTpoasnas padora no remam "Tesna Bpamenus' u 1

"O0neMbI TEa"




BeKTOPLI U KOOPAMHATHI B IIPOCTPAHCTBE

10

18 BekTop Ha MJI0CKOCTH B B MPOCTPAHCTBE 1

19 CrnoxeHue ¥ BBIYMTAaHUE BEKTOPOB

20 YMHOXKEHHE BEKTOpa Ha YHCIIO 1

21 Paznoxxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOpPaM. 1
[IpaBuio napasienenumnena

29 Pemenue 3aay, CBA3aHHBIX C IPUMEHEHUEM MTPABHII 1
JIEHCTBUM C BEKTOPAMU

93 [IpsimoyronbHas cucteMa KOOPAUHAT B TPOCTPAHCTBE. 1
Koopaunats! BekTopa. [IpocTeiimue 3agaun B KOOpAMHATAX

24 VYron mexay Bekropamu. CKalsipHOE IPOU3BEACHNE 1
BEKTOPOB

25 Boruncnenue yrioB Mex1y NPSIMbIMU U TUIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELLICHUN 1
reOMEeTPUUECKUX 3aa4

97 KonTpoJsbHas paGora mo teme "BeKkTopbl 1 KOOpAUHATHI
B IIpocTpaHcTBe'
IloBTOpEHUE, 00001IeHNE, CUCTEMATH3ANUA 3HAHU A 7

28 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH. 1
OcHoBHbI€ QUTYPBI, PaKThl, TEOPEMBI Kypca IJIaHUMETPUHU

29 [ToBTOpenue, 0000IIEHNE U CCTeMAaTU3allls 3HAHUH. 1
OcHoBHbI€ QUTYPBI, PaKThl, TEOPEMBI Kypca IIJIaHUMETPUHU

30 [ToBTOpenue, 0000IIeHNE U CCTeMAaTH3allks 3HAHUH. 1
3a1aun MIAHUMETPUU U METOJIbl UX PELICHUS

31 [ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aITUs 3HAHH. 1
3aauM MIaHUMETPUU U METO/IbI UX PELIeHUs

39 [ToBTOpenue, 0000IIEHNE U CCTeMaTU3allks 3HAHUH. 1
OcHoBHbIE QUTYPBI, PaKThl, TEOPEMBI Kypca CTEPEOMETPUN

33 Hrorosast KoHTpoJIbHAs paboTa

34 [ToBTOpEeHme, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



