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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yue6Horo kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuvaromuxcsas 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOTO  00pa30BaTEeNbHOIO  CTaHAapTa  CPEIHEro  OOIIero
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHU, MPEAbABIIEMbIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAIUIMN POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIJICHUE KIIIOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIOIIMMU OCHOBY JIJIsi CAMOPA3BUTHUS U HENIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYPHOTO, JMYHOCTHOTO u
NO3HABATEIBHOTO PAa3BUTHUS JUYHOCTH OOYHAIOIIMXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTro Kypca T€OMETpUM Ha YpOBHE CpEAHEro OoOIero
oOpa3oBaHus OOYCJIOBJICHA TMPAKTHYECKOW 3HAYMMOCTHIO METANPEJAMETHBIX U
IPEIMETHBIX Pe3y/IbTaTOB OOYYCHHS T€OMETPUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTHs 0oOydaroruxcs, GopmMupoBaHus (QYHKIHOHAIBHOW MaTeMaTHYeCKON
IPaMOTHOCTH, HW3Y4Y€HUs JPYruxX Y4eOHBIX JUCHMIUIMH. Pa3Butne vy
oOy4Jaromuxcs NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
r€OMETPUYECKUX aOCTPAaKIUH, COOTHOIIEHUH PEATbHOr0 U HJACAIBHOTO,
XapakTepe OTpaXXCHUsT MaTeMaTUYeCKOM HayKoW SBICHMM U MPOIIECCOB
pEaNbHOTO MUpPA, MECTE TEOMETPHUH B CUCTEME HayK M POJIM MaTEMaTUYECKOTO
MOJICTUPOBAHMSI B HAYYHOM TIO3HAHUM M B TIPAKTHKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYalIUXCSd, a TakKe KauecTB
MBIIIJICHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIeCTBE.

['eomeTtpus siBnsieTCss OHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEeYMBAEeT BO3MOXHOCTh H3YUEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHne, GOpMUPYEMOE MPU U3YYCHHH OO0YJaroIIUMUCS
MOHATUMHBIX OCHOB TE€OMETPUHM U TIOCTPOCHHHM IEMOYKH JIOTHYECKUX
YTBEP)KJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/iad, YMEHUE BBIBUTaTh W
OMPOBEPTaTh TUIOTE3bI HEMOCPEICTBEHHO HCIIOIB3YIOTCA MPHU PEIICHUH 33724
€CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH M3 Kypca (PU3NKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JACTSIX JESITEIbHOCTH yenoBeka. OpueHTanus 4eI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBUE €ro COLMAIbHOrO ObITHA, (opma
OTpaXCHHS OKPYKAIOIIETO MHUPA, YCIOBHE YCIENTHOTO MO3HAHUS U aKTUBHOTO



npeoOpa3oBaHusl JEUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJBI YYEOHOW W TPYAOBOM NEATEIBHOCTH,
SBIISICTCSI OMHUM M3 MPOGECCHOHAIBHO BAXXHBIX KAauyeCTB, MOITOMY aKTyajlbHa
3ajaya GOPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBINUICHHSI — CYIIIECTBEHHOTO KOMIIOHCHTAa B
MOITOTOBKE K MPAKTUYECKOHN JACATEIBHOCTH 110 MHOTUM HaIlPaBJICHUSM.
Ilens ocBoeHMs mporpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 0a30BOM
ypoBHEe 00ydeHHS — 00meoOpa3oBaTeIbHOE U OOMICKYIbTYpHOE pPa3BUTHE
oOydJarommxcss 4epe3  oOecleuyeHue  BO3MOXKHOCTH  NMPUOOPETCHUS U
UCIIOJIb30BaHKUS CHCTEMAaTHYECKHX TEOMETPHUCCKMX 3HAHWA W JICHCTBU,
cnenuUYHBIX ~ TC€OMETPUH, BO3MOXHOCTH  YCIICITHOTO  TPOOJDKCHHS
oOpa3oBaHUsS 10 CHCIUATBHOCTSIM, HE CBS3aHHBIM C  TPHUKJIAJTHBIM
UCII0JIb30BAaHUEM TCOMETPHH.
[Iporpamma 1o TeoMeTpuu Ha 0a30BOM YpOBHE TpeIHA3HAYCHA IS
oOydJaroImmMXxcss CpeIHeld IIKOJbI, HE  HUCHBITHIBABIINX  3HAYUTEIbHBIX
3aTpyJHEHW Ha YpOBHE OCHOBHOTO 00Imiero oOpa3oBaHus. TakuM oOpazom,
oOyJaroriuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MaTEMaTHYCCKUE
YMEHHUSI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUH U HEOOXOAUMbIE ISl )KU3HH B
COBpeMEHHOM obOmiecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTH HM3YyUUTb
reOMETpHI0 OoJiee TIIyOOKO, €CIIM B TaJIbHEHIIIEM BO3ZHUKHET HEOOXOIUMOCThH B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHOM 1eITeTbHOCTH.
JlocTkeHue 1enu OCBOSHHUS IMPOTpaMMbl OOECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMM 3ajjayaMH OCBOEHHUSA Kypca
«I"'eomerpuny» Ha 6a30BOM ypoBHe B 10—11 kmaccax sSBISIOTCS:
e (opmupoBaHue TpeACTABICHHUS O TEOMETPHUH KaK 4YacTH MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHEe TIPEACTABICHHS] O MHOTOTPAHHUKAX U TeJlaX BpPAIECHUS
KaKk O BaXHEUIIUX MATEMaTHYECKUX MOJENISAX, TO3BOJISIOMINUX
OTHMCHIBATH U M3y4YaTh Pa3HBIC SIBICHUS OKPYKAIOIIETO MUPA,;

e (opmupoBaHue yMmMeHHs paclo3HaBaThb Ha 4YEPTEkKax, MOJCISIX U B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJCHWE METOJIaMH pCEIIeHUs 3a7ad Ha TIOCTPOCHHS  Ha

N300paKEHUSAX IPOCTPAHCTBEHHBIX (DUTYD;
e (opmupoBaHHe yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHITHSMHU O
MHOTOTPAaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHHWE aNTOPUTMAMHU PEIIEHUS OCHOBHBIX THIOB  3a/ad;

dbopMupOoBaHUE YMEHHS TPOBOJIUTH HECIOXKHBIE JOKA3aTeIbHBIC



paccyKIeHusl B XOJI€ pEUIeHUs] CTEPEOMETPUUYECKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHUE  UHTEJUICKTyaJdbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOy4Jaromuxcs, IMO3HABATEIbHOM aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmupoBanue  (YHKIMOHATBHOW  TI'PaMOTHOCTH,  peJeBaHTHOM
FEOMETPUM: YyMEHUE paclo3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUU JAPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (HOpPMYyJIHpPOBATH WX Ha S3bIKE
FEOMETPUM M  CO37]aBaTh T'E€OMETPUUECKHUE MOJEIU, MPUMEHSThH
OCBOCHHBIM TE€OMETPUUYECKUN ammapar Jyisi PEIICHUS IPaKTHUKO-
OPUCHTHPOBAHHBIX  3ajla4, HWHTEPIPETUPOBaTH W  OLICHUBATh
MOJIYYEHHBIE PE3YJIbTAThI.

OTAMYUTETEHON 0COOCHHOCTRIO MMPOTPAMMBI SIBJISIETCSI BKIIFOUCHHUE B KYpPC
CTEpEOMETPUM B Hayaje €ro M3y4YeHHs 3ajJad, peIlaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, U OMpeAeIE¢HHBIM 00pa3oM opraHW30BaHHas pabdora
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYIIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET
K JaJbHeNIeMy U3y4eHHIO TPeIMETa.

[Ipenmnourenue oTAa&Tcsl HATMSAIHO-KOHCTPYKTUBHOMY METONY OOy4EHHS,
TO €CTh TEOPETHYECKHME 3HAHHS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
NPEIMETHO-TIPAKTUYECKON  JeATeNbHOCTH. Pa3BUTHE  MPOCTPAaHCTBEHHBIX
NPEICTABICHUH Y ydaluxcsi B Kypce CTEPEOMETPUH MPOBOJIUTCS 3a CUET
pelIeHusl 3ajad Ha CO3JaHUE MPOCTPAHCTBEHHBIX O0pa3oB W 3aJad Ha
OTIepUpPOBaHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3nanue oOpasza MpOBOIUTCS
C ONOPOM Ha HATJIAIHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBICUYEHUS
OT HArJISTHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHbBIE coaepkaTenbHble JHHUU Kypca «l'eomerpum» B 10-11
Kiaccax: «MHororpaHHukn», «lIpsMble U IIIOCKOCTH B MPOCTPAHCTBEY, «Terna
BpauieHus», «BekTopsl M KOOpAWMHATBHI B MpOCTpaHCTBE». DopmupoBaHue
JOTUYECKUX YMEHHUM pacrpeAessieTcss He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO M 10 rojilaM 00y4YeHHUs Ha YPOBHE CpeJIHEro o011ero o0pa3oBaHusl.

Conepxanue 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOCHHS pabodeil TporpaMmbl, pacCHpeAeIéHHBIM 10 ToaaM OOydYeHHs,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, dYTOOBI OBJIAJICHHE TE€OMETPUUYCCKUMU
MOHSATHUSMU U HABBIKAMU OCYIIECTBIISIIOCH MOCJIEIOBATENIBHO U MOCTYATEIBHO,
C coOJoIeHMEM TMpPUHIMIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS



BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY TE€OMETPUYECKUX  IPEICTaBICHUN

oOyyJaromuxcs, pacmupsisi U yrayosnss e€, oOpa3ysi MPOUYHbIE MHOKECTBEHHbBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpun orBoaures 2 yaca B Henenmro B 10 kiacce u 1 gac
B Heneno B 11 kiacce, Bcero 3a jBa rojaa ooyuenus - 102 yueOHbIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMeTpuM. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne OpsIMbIX B NPOCTPAHCTBE: IEpeceKarolnecs,
napajuieJibHble W CKpeluBaroumecs mnpsamble. [lapamienbHOCTh NOpPSIMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: MAPAJJIEIBHBIE MPSAMBIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MMAPaUIEIbHOCTh NMPSAMON U IJIOCKOCTH. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YTOJ MEXAy MpPSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  MapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocteiiime mnpocTpaHCTBEHHBIE (GUTYpHI Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenune; MocCTpOeHUEe CeYSHHIA.

[lepnieHAUKYISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIECHANKYISPHBIE TPSIMBIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYISIPHOCTA NPSIMOW M IUIOCKOCTH, T€OpeMa O IPsAMOWU
NEPIECHAUKYISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO VIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pPacCTOSIHHE OT MPSMON 10 IUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPHECHAMKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTBl MHOI'OTPAaHHHKA,
BBIITYKJIBIE W HEBBIIYKIBIE MHOIOIPAHHUKHW; pPa3BEPTKA MHOTIOTPAHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; TIpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAaKJIOHHasT  IpU3Mbl; OOKOBas W  IOJHAs  IOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, MNpPSAMOYTOJBHBIM TMapajUlelieIMNE] W €ro CBOMCTBA.
[Tupamuna: n-yroiapHasi nupamMua, rpaHd U OCHOBaHUE MUPaMUJIbl; OOKOBas U
MOJHAss TOBEPXHOCTh NUPAaMHbI, IPAaBUJIbHAS W YCEUEHHAs NUpaMHaa.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIE MHOTOTPAHHUKHU: TOHSITHE
MMPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBUJIbHAST TPEYroJibHasE MUpamMuja W TOpaBUJIBHBIA  TETpadnp; Kyo.
IIpencraBieHne O MNpPaBUIBHBIX MHOTOTPAHHMKAX: OKTadp, HOOACKAdIP H
nkocasap. CeyeHus MpU3Mbl U IMPAMUIBIL.



CummMmeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU. ODJIEMEHTBl CHUMMETPUM B NHUPAMUAAX, MapajUielenunenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH U MMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IJIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM NPHU3MBI.
[Inomaas OGOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPABWIBHOW MNHPAMHUIBI,
TeopemMa O IUIomaAu yceuéHHoOUW mnupamuabl. [loHstue 006 00BEMe. OOBEM
nUpaMubl, IPU3MBI.

[lono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOIMAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJsia BpalueHus

Hunuaapudeckass  MOBEPXHOCTh,  OOpa3ywIue  IUIMHAPUICCKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKON MOBEPXHOCTH. [[unuHIp: OoCHOBaHUA U
OOKOBasi TIOBEPXHOCTb, OOpasyroIlas W OCh; IUIONIAAb OOKOBOW M TIOJIHOU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yoIre KOHUIECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTU. KOHyC: OCHOBaHHME M BEpIIMHA,
oOpasyroriasi ¥ OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3ylolye U BBICOTa; OCHOBaHHS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: LEHTp, paauyc, AMAMETP; IUIOIIAAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacnonoxxkenue cdepbl W IIOCKOCTH; KacaTeiabHas IUIOCKOCTh K
cthepe; mromaasb chepsl.

N3o0paxenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimmHApa U
KOHYyca.

KomOunHamuu Tenm BpameHWss W MHOTOTPAHHMKOB. MHOTOTpaHHUK,
omMCaHHBIH OKOJIO cdepbl; cdepa, BIuUcaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIllCHUS.

[TonssitTne 06 oObéme. OcHOBHBIE CBOWMCTBa 00BEMOB Tein. Teopema 00
00BEéME TPSIMOYTOJIBHOTO Tapajulelienueaa W cieacTBus u3 He€. O0béM
UIuHIpa, Konyca. O0bEM mapa u tiomaas cepeol.

[TogoOHple Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEIL.



Ceuenust nuivHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajjieIbHOE OCHOBAHMIO M MPOXOJSIIEE Yepe3 BEpUIMHY), CEUECHHUS
niapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha mnockocth M B mpocTtpaHcTBe. CIlIOKEHHME W BBIYMTAHUE
BEKTOpPOB. YMHOXXEHHME BEKTOpa Ha 4ucio. PasimoxeHue BekTopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NMPUMEHEHHUEM MPABWI JIEUCTBUI C BekTOopamu. lIpsimoyronbHas
cucTeMa KoopauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. [Ipocteiimue
3a1a4d B KOOpJMHATAX. YTOJ MEXAY BekTopamu. CKalsIpHOE NpPOW3BEICHHE
BEKTOPOB. BbluuciaeHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELIEHUN T€OMETPUUECKUX 3a]1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MTPOTpaMMbl Y4eOHOTO MpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO U OTBETCTBEHHOTO WJICHA POCCUUCKOTO OOIIEeCTBa, MPE/ICTaBICHUEM
0 MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TpakKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
yMEHUEM B3aUMOJIEHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUHM C
uX (QYHKIIUSIMU U Ha3HAUYCHHECM.

IlaTpuoTuyeckoe BOCIIUTAHME:

chOPMUPOBAHHOCTBIO ~ POCCHMCKONM  TPaXKIAaHCKOW  UJAECHTUYHOCTH,
YBYKEHUS K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCHUHCKON
MaTEMaTUYECKON MIKOJbI, K HCIOJIb30BAHUIO ATUX JOCTHXKEHUH B JPYTUX
HayKax, TEXHOJOTUIX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMSL:

OCO3HAHHEM TYXOBHBIX HEHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TIOBEICHUS,
CBA3aHHOTO C TIPAKTHUYECKUM TMPUMEHEHHEM JOCTIKCHH HAyKu W
JESTENbHOCTBIO YYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIaJla B TOCTPOCHHUE
YCTOWYHUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHHEM K MUPY, BKIIOUas ICTETHUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCcyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMATHYECKUM  AaCIIEKTaM  PA3JAYHBIX BHUJIOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3JI0poBoro u 0Oe3omacHOro o0pa3a KHU3HH, OTBETCTBEHHOI'O
OTHOIIICHHUSI K CBOEMY 3JIOPOBBIO (37I0pOBOE IHMTaHHE, COAITAHCHUPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, PETyJsipHas (Pu3HUecKas akTUBHOCTH); (PU3UICCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHIX CITIOPTHBHO-03/T0POBUTEIHLHOMN
NEATCITLHOCTHIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaMm  Npo(EeCCHOHANBHOU  NIESATENbHOCTH, CBSI3AHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit nmpodeccuu U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa COCTOSHUE TPUPOJHON H
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOsieM; OpUEHTaluued Ha TMpPUMEHEHHE MaTeMaTU4YEeCKUX 3HAaHUM JJs
pelIeHus 3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpelibl, TIIaHUPOBAHUS MOCTYIKOB U
OILICHKHU X BO3MOJKHBIX MOCJIEICTBHM NIl OKPYKAIOIIEH CpeIbl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YypPOBHIO pa3BUTHs HAyKM M OOIIECTBEHHOW MpPaKTUKH,
NOHMMAaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YeIOBEUECKON NesATeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTH ISl Pa3BUTHUS IIMBUIIM3AIMH; OBJIaJCHUEM
A3BIKOM MaTeMaTHUK{A U MAaTeMaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITH MPOECKTHYI0 U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3yJbTaThl OCBOCHHS MPOrpaMMbl y4eOHOT0 TIpeaMeTa
«MaTtemaTHka» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMEbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
oelicmausMU, YHUBEPCATIbHbIMU Pe2YTIAIMUBHIMU OetUCBUAMU.

1) Vuueepcanvnvie noznasamenwvuwvle Oeiicmseus, obecneuusarom
Gdopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yUarOwuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYJcarnwe2o Mupa; npumeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue aelcTBUs:

e BLIABIISITDH u XapaKTepHU30BaTh CYIIECTBEHHBIEC NpU3HAKU

MaTeMaTH4YEeCKUX OOBEKTOB, MOHITUNA, OTHOIICHUN MEXYy MOHATHSIMU;
bopMyTUpOBaThH ONpEJICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KJIAaCCU(PUKALIMU, OCHOBAHUS JII 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOIUMOI0 aHAIIN3A;

BOCHPUHHMMATh, (POpPMYyJIHpPOBaTH U NPEOOPA3OBBIBATH CYKICHUS:
yTBEPJUTEIbHbIE U OTPUILIATENIbHbIE, €IUHUYHbIE, YACTHbIE U OOILIHUE;
YCIIOBHBIE;

BBISIBJISATh  MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpPUM Uil BBISBJICGHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKJIeHUNH  (MpsMble W OT  NPOTHBHOTO),  BBICTpamBaTh
aprymMeHTaIuIo, OPUBOJIUTH  TNPUMEPBl U KOHTPIPUMEpHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBHIBOJIBL;

BbIOMpaATh Croco0 pelreHus yd4eOHOM 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIleHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Yy4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue 1eCTBUSA:

UCIIOJI30BATh ~ BOMPOCHI  KaK  HCCIENOBATEIIbCKUA  HMHCTPYMEHT
no3HaHus; GOPMYIUPOBATh BONPOCH], (HUKCUPYIOIIME MPOTUBOPEUUE,
npo0sieMy, yCTaHaBIMBATh UICKOMOE U JIaHHOE, (hOPMHUPOBAThH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULMIO, MHEHUE;

OPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHMUPOBAHHBIM  3KCIIEPUMEHT,
UCCJICIOBAaHNE 110 YCTAHOBICHHUIO OCOOEHHOCTEM MaTeMaTHYECKOTO
o0BeKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

caMoCTOATeNbHO  (popmynupoBaTh 000OIIEHUS W BBIBOABI  TIO
pe3yabTaTaM MPOBEAEHHOTO HAOJIOJICHUS, UCCIEAOBaHUS, OLECHHUBATh
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 0000IIECHUH;
IIPOTHO3UPOBATH BO3MOHOE PAa3BUTHE IPOLIECCA, A TAKKE BBIABHUIATh
MPEIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBUSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH ACUITUTH HHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX JJI OTBETa
Ha BOMIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HWCTOYHUKOB  PA3NMHYHBIX  THUIIOB,
AHAJIN3UPOBATS, CHUCTEMATHU3UPOBATH 151 VHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;



CTPYKTYpPUpPOBaTh HH(MOpMALUIO, MPEACTABIATH €€ B pa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH IPaUUECKU;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KOMMyHukamueHuwle Oelicmsus, 0Oecnevyusarom
chopMUpOBaAHHOCIb COYUANLHBIX HABLIKOE 00YUAIOUUXCAL.
Oo0wmenue:

BOCIPUHMMATh U (OPMYIUPOBATh CYXKJIECHUS B COOTBETCTBUHM C
YCIOBUSMHM M LIEJSIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHHMS B YCTHBIX W IIMCBMEHHBIX TEKCTaX, JaBaTh
NOSICHEHHSI MO XOJy PELICHMs 3aJa4d, KOMMEHTHPOBATH IMOJTYyYECHHBIN
pe3ynbTar;

B X0/ OOCYXJCHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXKIaeMou
TEMBbI, TPOOIEMBI, pelIaeMol 3a/1auu, BbICKA3bIBATh UJIEH, HAIICIICHHbIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXACHUS C CYKICHHUSIMU
JIpYruX YYacCTHUKOB JMaliora, OOHapyXHBaTh paziiMyMe U CXOJICTBO
NO3UIMHI; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IOPEICTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICJIOBAHUSA, IPOEKTa; CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJad Npe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NMOHUMATh W  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHJIUBHUIYaJIbHONH pabOTHl MPU pelieHWHd Y4eOHBIX 3a/ad; MPUHHMATh
IeJb COBMECTHOW  JEATEIbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BHUABI padOT, JOTOBAPHBATHCS,
o0CcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJBbKHUX JIOJICH;
y4acTBOBaTh B TPYMIOBHIX (opmax paboThl (0OCYKIeHUs, OOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBINOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JECUCTBHS C JAPYTMMH YJICHAMU
KOMAaH/IbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMN TPOIYKT IO
KpUTEPUSIM, CPOPMYITUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHSI.
Vuusepcanvnvle  pecynamueHnwvle  Oeticmgus,  0becneuusarom

qbopMupoeaHue CMbICI06bLX YCNMAHOBOK U IHCUZHEHHBIX HABLIKOE6 JIUYHOCMU .
CaMoopraHn3aunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIECHUS 3a/1a4u, BEIOUpaATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb:

e BIAJECTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUM KaK OCO3HaHUs
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, UX
pe3yabTaTOB; BIAJETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJsibTaTa peLIeHUs. MaTEMAaTUYECKON 3a/1a4H;

e TMpPEIBHUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU pPELICHUH
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX, HAWJEHHBIX  OWIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSICHATH
IIPUYUHBI TOCTHKEHUS WU HENOCTUKEHHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OnepupoBaTh NOHATUAMU: TOUYKA, NIPsAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEICTBHS U3 HUX IMPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATHUSMH: MAPAUICIBHOCTh U MNEPIEHANKYISIPHOCTh
MPAMBIX U TIOCKOCTEM.

KnaccudummpoBate B3auMHOE pacroioXKEHUE MPAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSMU: JBYTPaHHBIA yrOJ, TPaHHU JIBYTPaHHOTO Yria,
pedpo ABYTpaHHOIO yIJia; IMHEHWHBINA Yroy JBYIPaHHOTO yrijia; rpagycHas Mepa
JIBYIPAaHHOIO YTJIa.

OnepupoBaTh MOHSTUSMH: MHOTOTPAHHUK, BBIMYKIJIBIA M HEBBITYKIIbII
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOIOTPaHHUKA, MPAaBUJIbHBIA MHOTOIPDAHHHUK.

Pacno3naBaTh OCHOBHBIE BHABl MHOTOIPAHHUKOB (MUpamMuia; MnpusMa,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
KJaccupukanuu (BBINYKIbIE W HEBBIMYKJIbE MHOTOI'PAHHHUKH; MPABUIbHBIC
MHOTOTPAaHHUKU; MPSMbIC U HAKJIOHHBIEC MPU3MBbI, TTapajlieseIUIeIbl).



OnepupoBathb MOHATUSAMU: CeKylIas IUIOCKOCT, CEUYCHHE
MHOTOI'PaHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METO/I CIE0B.

Ctpoutrh ceueHUs MHOTOTPAHHUKOB METOAOM CJIEJIOB, BBIMOJIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUIYp: BUA
CBEpXy, COOKY, CHU3Y.

PemaTh 3a1aun Ha HaXOXKIEHUE FEOMETPUUYECKUX BEIMYMH MO oOpa3uam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUUYECKUE METObI IIPU PELICHUU
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3aJa4 Ha BBIYUCICHHE PACCTOSHUA MEXIY
JIBYMsl TOYKaMH, OT TOYKM JO MPAMOM, OT TOUKH JO IJIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

Pematp 3a1aun Ha HaXOXKJEHUE FEOMETPUUYECKUX BEIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHATUTUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3aJlad Ha BBIUMCIEHUE VYIJOB MEXIY
CKPEIIMBAIOIIUMHUCS TPSMBIMU, MEXAY TMPSIMOM M IJIOCKOCTBIO, MEXAY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsate 00BEMBI M IJIOMIAAM [MOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nupamMpja) ¢ HOpUMEHEHHEM (OpPMYJl; BBIYUCIATH COOTHOILIECHUS
MEX]Ty MJIOLIaIsIMU TOBEPXHOCTEN, 00BEMaMU 1OJ0OHBIX MHOTOIPaHH UKOB.

OnepupoBaTh NMOHATHAMHU: CHUMMETpPUS B INPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHUMMETPUH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarp, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HHPOpPMALHIO O
HNPOCTPAHCTBEHHBIX '€OMETPUUECKHUX (UTypaX, IPEJCTABICHHYIO Ha yepTexax
U PUCYHKaX.

[IpuMeHATh TeomMeTpuyecKkue (GakThl Ui PEIICHUS CTEPEOMETPHUUECKUX
3a/1a4y, MpEeAnojaraloliuX HECKOJIBKO INAroB pPEIICHHs, €CIU  yCIOBUS
NIPUMEHEHUS 3aJIaHbl B IBHOM (opMe.

[IpuMeHAT, nOpoCTEHIINE MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIIEHUH CTEPEOMETPUUECKUX 3a1a4.

[IpyBOoIUTH IPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
’KU3HHU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyuMeHATh NONy4YEHHBIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATh pEabHbIC
CUTyallUH WU TNPUMEHATh HM3YyYEHHBIE MOHATHS B IPOIECCE MOUCKA pPEIIEHUs
MaTeMaTHUYeCKu CQOPMYITUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pealbHBIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIEN0BaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM TE€OMETPHUYECKHX MOHATHA W TeOopeM, almapara aireOpsl;
pemarb NpakTUYECKUE 3aJauM, CBA3aHHBIE C HAXOXKJAEHHUEM TI€OMETPUYECKUX
BEJIMYMH.



11 KVIACC

OnepupoBaTh MOHATHSMH: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yronue
MWIMHAPUICCKON  MOBEPXHOCTH, IIWIMHAP; KOHUYECKash TOBEPXHOCTD,
o0pa3yromire KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIUHIP, KOHYC, cdhepa u map).

OOBICHATH CIOCOOBI MONYYEHHS TEJl BpALIECHUSI.

KrnaccudummposaTh B3aUMHOE pacoioKeHUE CPEPhl U MIOCKOCTH.

OnepupoBaTh TOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHE CETMCHTA,
BBICOTA CETMEHTA;, IIApOBOM CIJIOM, OCHOBaHHWE MIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJIOS; IIAPOBOW CEKTOP.

Bbraucisate  00bEMBI M IUIONIQJAM  TMOBEPXHOCTEH TENI  BpallcHHS,
TE€OMETPUYECKUX TN C MPUMEHEHNEM (HOPMYIL.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK WM TEJIO
BpaIIlCHHS.

BbryucisaTs COOTHOMIEHUST MEXAY IJIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
MOA00HBIX TEIL.

N306paxkats u3zydaembie (UTYpHl OT PYKH M C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoeinoyiHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKHM M3 PHUCYHKOB IMPOCTHIX
00BbEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPaAICHHUS.

W3BnekaTh, HWHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BbImoHATE  ACHCTBUS CIOKEHHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKUMHU CBOWCTBAMHU OHH
o0anaor.

[TpumeHsaTs TpaBUIIO MApaIIEICTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TMPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YTOJ
MEXIY BEKTOPaMH, CKaJSIPHOE MPOU3BEJCHUE BEKTOPOB, KOJUTMHEApHBIE W
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMmMy BEKTOPOB M MPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroOJ
MEXIy BEKTOpaMH, CKaJISIPHOE MPOUM3BEICHUE, PACKIAABIBATh BEKTOP TIO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3anaBaTh IJIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reoMerpuueckue (akTbl I PEHICHUS] CTEPEOMETPUYECKHUX
3a1a4, MPEANOJIATaloIIMX HECKOJBKO IIaroB pPEIICHUs, €CId  YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOM (opMme.

Pemats npocreiimme reoMeTpUIECKUE 3a1a4d Ha IPUMEHEHNE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMAaTUYECKUX OTHOIIEHUN U
HaXO0XJCHHE TEOMETPUYECKUX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOAbl NMPU PELIEHWH CTAaHAAPTHBIX MATEMATHYECKHX
3a/1au.

[IpuMeHATP mOpocCTEWIINE MPOTPAMMHBIE CpPEICTBA W JJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaMTE TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HM, pACIO3HABATH NPOSABIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHbIE 3HAHUS HA MPAKTUKE: aHAJU3HPOBATH PEAJIbHbBIC
CUTyallud W TNPUMEHATH HM3YUYCHHBbIE NOHATHSA B IPOLIECCE IMOUCKA PELICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATH pealIbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBATh IIOCTPOCHHBIE MOJCIU C
UCMOJIb30BaHUEM TIE€OMETPUYECKUX IMOHATUH U TEOpeM, ammapara airedpsl;
pemars MPaKTUYECKUE 3aa4yM, CBSA3aHHBIE C HAXOXXICHHEM TI€OMETPUYECKUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. > 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepnieHUKYISIPHOCTD MPSMBIX U 2
IIJIOCKOCTEMN
4 VYTl MeXIy NPSIMBIMU U IIOCKOCTSIMU 10 1
5 MHororpaHHuKH 11 1
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE

HaumeHnoBanue pa3jesioB U TeM nupposbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcnbl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsI

Jara
H3yUYeHHs

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, NpsMas, I0CKOCTb,
npocTpancTBo. [IpaBuna nzo0paxkeHus
Ha PUCYHKaX: N300paKEeHUS
HJ'IOCKOCTCI\/’I, napajiCJIbHBIX IPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

05.09.2023

[lousTus: NEpECCKAOIMECH IIIIOCKOCTH,
InepeceKarommecs npsamas u mi0CKOCTb

07.09.2023

IlonsaTus: MEPECCKAOMNECA IIJIOCKOCTH,
IepeCCKarmmecs npsamas u 1mi0CKOCTh

12.09.2023

3HAKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}KCHI/IC MHOTOI'PAaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIHNOHHBIX YEPTEKAX

14.09.2023

HavaneHbie cBenenus o kyoe u
nUpamMuie, uX pa3BEPTKU U MOJACIH.
CeyeHusi MHOTOTPAaHHUKOB

19.09.2023

HauanbHble cBenieHus 0 KyOe U
NUpaMHIe, UX Pa3BEPTKU U MOJCIIH.
CeueHnsi MHOTOTPAaHHHUKOB

21.09.2023




IToHsaTHE 00 AaKCMOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTCPEOMETPHUH U CIICACTBHS U3 HUX

26.09.2023

IToHsaTHE 00 AKCHOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

28.09.2023

TTousttie 00 aKkCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

03.10.2023

10

TToustiie 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

05.10.2023

11

B3aumHoe pacnosoxeHue npsmbIx B
MIPOCTPAHCTBE: MEepeCceKaroInecs,
napajuieNibHble U CKpeIlUBaroIInecs
MpsiIMbIE

10.10.2023

12

[TapanienbHOCTh NPSAMBIX U TIIOCKOCTEN
B IIPOCTPAHCTBE: MapaJljiesibHbIe
MpsIMbIE B IPOCTPAHCTBE;
MapajuIeNbHOCTh TPEX MPSIMBIX

12.10.2023

13

HapaJ'IJ'IeJ'ILHOCTb IpsAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBE: HapaJIJ'IeJIbHOCTB
HpﬂMOﬁ H IINIOCKOCTH

17.10.2023

14

Vsl ¢ COHaAIIPAaBJICHHBIMU CTOPOHaAMU

19.10.2023

15

Yroa Mex 1y IpsMbIMU B IPOCTPAHCTBE

24.10.2023




16

YTro0J1 MEX Iy IPAMBIMU B IPOCTPAHCTBE

26.10.2023
17 [TapamienpHOCTB IIJIOCKOCTEM:
napajuieJIbHbIE TUIOCKOCTH 07.11.2023
[IpocTeiimme mpocTpaHCTBEHHBIE
18 (burypsl Ha INIOCKOCTU: TETPa3Aap, KYyO, 09.11.2023
napajuiesienunesa
19 CBoiicTBa mapaJlIeIbHBIX TUIOCKOCTEH 14.11.2023
20 [Toctpoenue ceuenuit 16.11.2023
21 [Toctpoenue ceuenuit 21.11.2023
Kontponbras padota o teme "lIpsimbie
” Y TUIOCKOCTH B MIPOCTPAHCTBE.
[TapannensHOCTHh NPSIMBIX U 23.11.2023
mIockocteit”
[TeprieHAMKYISAPHOCTD NPSAMOM 1
23 IJIOCKOCTH: TIEPIICHIUKYJISIPHbIC 28.11.2023
MpsIMbIE B IPOCTPAHCTBE
4 [Ipsimbie mapasienbHbIe U
MEePIEHIUKYISIPHBIE K INIOCKOCTU 30.11.2023
)5 [Ipsimbie mapasienbHbIe U
MEPIICHANKYISIPHBIE K INIOCKOCTH 05.12.2023
26 [Ipu3Hak nepneHANKYISIPHOCTH TPSIMOIL
U IUIOCKOCTH 07.12.2023




27

[Ipu3Hak nepnesauKyIspHOCTH IPSIMOM
U IJIOCKOCTH

12.12.2023

28

Teopema 0 npsIMO EPIIEHIUKYISIPHON
IIJIOCKOCTH

14.12.2023

29

Teopema o psIMOM NEPIIEHAUKYIIAPHON
IIJI0CKOCTH

19.12.2023

30

Teopema o0 psIMOM NEPIIEHAUKYIIAPHON
IJI0CKOCTH

14.12.2023

31

[lepneHuKynsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 IUIOCKOCTH,
paccTosiHuE OT MPSMOM JI0 IMIIOCKOCTH

21.12.2023

32

[lepnieHIuKyNAp M HAKIOHHBIE:
pPacCcTOsHHUE OT TOYKH [0 MJIOCKOCTH,
pacCcTOsHUE OT MPSAMOU 10 IUNIOCKOCTH

26.12.2023

33

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUe OT MPSIMOU JI0 TNIOCKOCTH

28.12.2023

34

[lepnieHIuKyNIAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUe OT MPSMOU JI0 TNIOCKOCTH

09.01.2024

35

Vsl B MMPOCTPAHCTBE: YI'OJI MCKIAY
HpﬂMOfI H IINIOCKOCTBIO

11.01.2024

36

JIByrpaHHbIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTO yIila

16.01.2024

37

JIBYrpaHHBIN yroJl, TMHEHHBIN yroi
JBYTPAHHOTIO yria

18.01.2024




38

[lepneHUKYIAPHOCTD INIOCKOCTEN:
MIPU3HAK NEPUECHAUKYISIPHOCTHA ABYX
IIJIOCKOCTEMN

23.01.2024

39

[lepneHMKyYIIPHOCTD INIOCKOCTEN:
MIPU3HAK NEPUECHAUKYIIPHOCTHA ABYX
IIJIOCKOCTEMN

25.01.2024

40

[lepneHMKYISIPHOCTD INIOCKOCTEN:
MPU3HAK NEPUESHAUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

30.01.2024

41

Teopema o TpEX mepneHAUKYIIpax

01.02.2024

42

Teopema o TpE€X nepneHANKYIIpax

06.02.2024

43

Teopema o Tpéx nmepneHAUKYIIpax

08.02.2024

44

KonTtponpHas padoTa o remMam
"IlepneHAUKYIAPHOCTD TPSAMBIX U
Al

mrockocTe" u "YTiel Mex Iy NpsIMbIMU
U IJI0CKOCTAMU"

13.02.2024

45

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKY;
pa3BEépTKa MHOTOTPAaHHHKA

15.02.2024

46

[Tpu3ma: n-yrosipHas mpu3Ma; rpaHu U
OCHOBAHHUS IPU3MBI; IpsIMast U
HaKJIOHHAas MPU3Mbl; OOKOBasl U MOJIHAs
IIOBEPXHOCTD [TPU3MBI

20.02.2024




47

[Tapamrenenunen, IpsMOYTOJIbHBII
napajuleJIenuIe]l 1 ero CBOMcTBa

22.02.2024

48

[Mupamuia: n-yrojipHas nmupamuia,
IpaHy ¥ OCHOBAHUE MTHUPAMHU/IbI;
OOKOBasi M MOJTHAS TOBEPXHOCTh
MUPaMHU/IBI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

27.02.2024

49

[IpaBHIIBHBIE MHOTOTPAHHUKU: TOHATHE
MIPAaBUIILHOTO MHOTOI'PAHHUKA;
MIpaBUJIbHAS MTPU3Ma U NIPABUIIbHAS
MAPaMHUJIA; TPaBUIIbHAS TPEYrOJIbHAS
NMpaMuia u NpaBUIIbHBIA TETpasap; KyO

29.02.2024

50

[IpencraBnenue o MpaBUILHBIX
MHOTOTpaHHUKAX: OKTadp, JO0ICKadIP
W UKOCAdIP.

05.03.2024

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHS OTHOCHUTEIIBHO TOYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MUpaMUIaX,
napajuieJienumeax, MpaBuIbHBIX
MHOTOIpaHHUKAX

07.03.2024

52

Brruncnenue >neMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHau,

YTJIBI

12.03.2024

53

ITnomans OOKOBOM MOBEPXHOCTU U
IIOJIHOW MTOBEPXHOCTHU MPSMOM IIPU3MBI,
IIJIOIA (b OCHOBAHUH, TEOpEMaA O

14.03.2024




OOKOBOI TOBEPXHOCTHU MPSMON MPUZMBI

[Tnomaas OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIBHOM THPAMUJIbI,

54
TeopeMa O IIOIaaAn OOKOBOH AR
MMOBEPXHOCTH YCEUEHHON MTUPAMHU/IBI
55 KonTposbHas pabora no teme
"MHororpaHHuKu" 21.03.2024
56 IT g
oHsATHE 00 00BEME 04.04.2024
57 ¢
O06BEM TUpaMuUIBI 09.04.2024
58 ¢
O06BEM TUpaMuIBI 11.04.2024
5 N
9 O6BEM upamMu/Ibl 16.04.2024
60 g
O06BEM TUpaMuUIBI 18.04.2024
61 ¢
O06BEM TTPU3MBI 23.04.2024
62 g
O06BEM TIPU3MBI 25.04.2024
63 g
O06BEM TIPU3MBI 30.04.2024
64 KonTponsHas paborta o teme "OO0bEMBI
MHOTOTPaHHUKOB" 07.05.2024
65 [ToBTOpenue, 06061eHNE




cucremaTusauus 3Hanui. [loctpoenue
CEYECHMI B MHOTOI'DAHHUKE

09.05.2024

66

[ToBTOpEenue, 06061IEHNE
cucTeMaTu3aIys 3HaHui. Beranciienue
PACCTOSTHUN: MEXKY IBYMSI TOUKAMU, OT
TOYKH JI0 PSIMOU, OT TOUYKH 0
IJTOCKOCTH, MEXIY CKPEIIMBAOIAMHUCS
MPSIMBIMU

14.05.2024

67

Wrorosas koHTposIbHas paboTa

17.05.2024

68

[ToBTOpeHue, 0600IICHNE
cucTeMaTu3anys 3HaHui. Beranciienne
YIJIOB: MEK]Iy CKPEUIMBAIOIIUMHUCS
MPAMBIMH, MEXKTy IPSIMOU U
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJI0B
MEXY MIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHTp, paamnyc,
JTMaMEeTp; TUTOIIAIb TOBEPXHOCTH

cepbl

07.09.2023

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

14.09.2023

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

21.09.2023

Hunmuaapudeckast TOBEPXHOCTH,
00pa3yroue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMJIHMHIPUYCCKON
MTOBEPXHOCTH

28.09.2023

HunuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
IUI0IIa s OOKOBOM U ITOJIHOU
MMOBEPXHOCTHU

05.10.2023

N3obpaxenne muiInHaApa Ha
IUIOCKOCTH. Pa3BépTka muinuuapa.
Ceuenus muIuHApa (TIOCKOCTHIO,
MapajuieIbHON WU
MEePIEeHIUKYISIPHON OCH IHINHAPA)

12.10.2023




Konnueckas moBEpXHOCTb,
o0pa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOW MOBEPXHOCTH

19.10.2023

Konyc: ocHOoBaHue u BepvHa,
o0pa3syroias 1 0Ch; MJIOIMIA b
OOKOBOH U MOJIHON MOBEPXHOCTH

26.10.2023

VYceuéHHbIi KOHYC: 00pasyrouue u
BBICOTA, OCHOBAHUS N OoKoBas
IIOBEPXHOCTH

09.11.2023

10

N3o0pakenne KoHyca Ha TUIOCKOCTH.
PasBépTra konyca. CeueHunst KOHyca
(TTOCKOCTHIO, TapATIICITBHON
OCHOBAHHIO, ¥ IJIOCKOCTHIO,
MIPOXOIAIICH Yepe3 BEpIIuHY)

16.11.2023

11

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

23.11.2023

12

MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BIucaHHas B
MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS

30.11.2023

13

ITousarue 00 00péme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

30.11.2023

14

O0BEM MIMHIpaA, KOHYCA

07.12.2023

15

O06béM mapa u miaomaas chepbl

14.12.2023




[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IJIo1agsaMu

16 MOBEPXHOCTEH, 00BbEMaMH IO JOOHBIX 21.12.2023
TeN
17 KonTtposneHas padota no Temam "Tena
Bpamienusa" u "O0wvemsbl Ten" 11.01.2024
13 BekTop Ha mIockocTu U B
MIPOCTPAHCTBE 18.01.2024
19 CrnoxeHue ¥ BRIYUTAHUE BEKTOPOB 75.01.2024
20 YMHOX€EHHE BEKTOpa Ha YUCIIO 01.02.2024
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUTAHAPHBIM BEKTOPaM.
ITpaBuiio nag))annenennn:na 08.02.2024
Pemenwne 3amad, cBSI3aHHBIX C
22 MPUMEHEHHUEM TTPaBUJI JICHCTBUH C 15.02.2024
BEKTOpaMH
[IpsimoyrosbpHas cucteMa KOOpAUHAT B
23 npocTtpanctse. KoopauHaTel BEKTOpA.
HI;)OCTI)GP'IMHG 3anaqiﬂB KOOpI[I/IHaTaI:( 22.02.2024
4 Yron mexay Bekropamu. CkalsapHoe
MIPOU3BEICHUE BEKTOPOB 29.02.2024
)5 Brruncnenue yrioB MExy NPSIMBbIMH
U IUIOCKOCTSIMHU 07.03.2024
26 KoopanHaTHO-BEKTOPHBII METOA ITPH




PEHICHHUU T'COMCTPHUICCKUX 3a1a4

14.03.2024

27

KonTtposnsHas paboTa o teme
"BeKTOphl U KOOpAUHATHI B
npocrpaHcTae”

21.03.2024

28

[ToBTOpEHUe, 0600MIICHNE U
cucremMaTu3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

04.04.2024

29

[ToBTOpenue, 0600IIEeHNE U
cuctemaTusanus 3Hanuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

11.04.2024

30

[ToBTOpEeHuEe, 0600IICHNE 1
cUcTeMaTu3alys 3HaHui. 3agauu
MJIAHUMETPUHU U METOJIBI MX PEIICHHS

18.04.2024

31

[ToBTOpEeHuEe, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
IJIAHUMETPUHU U METOJIbI MX PEIICHHS

25.04.2024

32

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
CTEPEOMETPUH

02.05.2024

33

Hrorosas koHTposbHas paboTa

16.05.2024

34

[ToBTOpEHue, 06001IeHNE U
crcTeMaTH3allHsI 3HAHUI

23.05.2024




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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