MHUHUCTEPCTBO MPOCBEIEHUA POCCUACKON ®EJAEPAILIUA
MunucrepcTBo o0paszoBanus Pecnyoiauku Komu
Yupasienue oopaszopanusa MP "Tpounko-Ilewopckuii"

MOY COII nucrt. Axma

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
PykoBoaurens Mo 3amecturenp qupekropa  upekrop
y4UTEJIEN €CTECTBEHHO- 10 YP Mognucano unbposoi noanco: MYHALIMTATIBHOE

OBLIEOBPA3OBATE/IbHOE YYPEXAEHWE "CPEAHAR
OBLLEOBPA3OBATE/IbHAA LLIKOSIA" NCT. AKLIA

HAay4YHOT'O IIHUKJIA

Konmanesa B. H.
[Tpuka3 Ne240-T ot «30» 08

Maxkcumosa H. T1.

JIpzmoBa JI. A. [Ipotokos Nel ot «29» 08 2023 1.
IIpotokon Nel ot «29» 08 2023 1.
2023 r.
PABOYAS ITPOTPAMMA

(Unentuduxarop 1587889)

yueOHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos



ci. SAxma 2023



HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuye6HOro kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuvaromuxcs 10 —11 ximaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOTO  00pa30BaTEeNbHOIO  CTaHAAapTa  CPEIHEro  OOIIero
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBIIEMbIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAIUIIMN POCCUUCKOTO 0Opa30oBaHUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIaJICHUE KJIIOUEBBIMU
KOMIETEHIIUSIMH, COCTABJISIOIIMMU OCHOBY JIJIsi CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYpPHOTO, JMYHOCTHOTO u
MO03HABATEIBHOTO PAa3BUTHUS JTUYHOCTH O0YUAIOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpHUM Ha YpOBHE CpEAHEro oOIero
oOpa3oBaHus OOYCJIOBJICHA TPAKTHYECKOW 3HAYMMOCTHIO METANPEJAMETHBIX U
NPEIMETHBIX Pe3yJIbTaTOB OOYYCHHS T€OMETPUHU B HANPABICHUU JIMYHOCTHOTO
pa3BuTHs oOydaronuxcs, GopmMupoBaHus (HYHKIHOHATIHLHOW MaTeMaTU4YeCKON
IPaMOTHOCTH, HW3Y4Y€HUs JpPYruxX Y4eOHBIX JUCHMIUIMH. Pa3Butne vy
oOy4Jaromuxcs NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
r€OMETPUUYECKUX aOCTPaKIUMi, COOTHOIIEHUHU PEATbHOTO M HJEaJbHOTO,
XapakTepe OTpaXXCHUsT MaTeMaTUYeCcKOM HayKoW SBICHMM U MPOIIECCOB
pEaNbHOTO MHpPA, MECTE TEOMETPUH B CHUCTEME HayK M POJIM MaTeMaTUYECKOTO
MOJITUPOBAHMSI B HAYYHOM TIO3HAHMUM M B TIPAKTHKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYalIUXCSd, a TaKXKe KayecTB
MBIIIJICHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIeCTBE.

['eomeTtpus siBnsieTcss OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXHOCTh H3YUEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJICHHOCTHU, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHHe, GOPMUPYEMOE MPU H3YYCHHH OO0YJarONIUMUCS
MOHATUMHBIX OCHOB TEOMETPUUM U TIOCTPOCHHHM IEMOYKH JIOTHYECKUX
YTBEPKJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/iad, YMEHUE BBIIBUTaTh W
OTIPOBEPTaTh TUIIOTE3bI HEMOCPEICTBEHHO HMCTOIB3YIOTCS MPH PEIICHUU 3a]1a4
€CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JACTIX JESITEIbHOCTH YenoBeka. OpueHTanus 4eI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBUE €ro COLMAIBHOTO ObITHS, Popma
OTpPaXCHHS OKPYKAIOIIETO MHUPA, YCIOBHE YCIIENTHOTO MO3HAHUS U aKTUBHOTO



npeoOpazoBanusi aedcTBUTENbHOCTH. OmepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJBI YYEOHOW W TPYIAOBOM NEATEIBHOCTH,
SBIISICTCS OAHUM W3 MPO(GECCHOHATIBHO BaXKHBIX KayeCTB, MOITOMY aKTyalbHa
3ajadya GOPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Llenp ocBoeHHs mporpaMmMbl ydeOHOTO Kypca «I'eomerpus» Ha 0a30BOM
ypoBHEe 00ydeHHS — 00meoOpa3oBaTeIbHOE U OOMICKYIbTYpHOE pPa3BUTHE
oOyJaromuxcs 4epe3 oOOecrnedyeHne BO3MOXKHOCTH  NPHOOpETEHHS U
UCTIONB30BaHMUSI CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUH U JIEHCTBUH,
cnenuPUUHBIX  TEOMETPUH, BO3MOXHOCTH  YCIEIIHOTO  MPOJOIKECHUS
o0pa3oBaHHs MO CIEHMUAIBHOCTSIM, HE CBS3aHHBIM C  [PHKJIATHBIM
MCTIOIH30BAaHHEM F€OMETPHH.
[IporpaMmma 10 TeomMeTpuu Ha 0a30BOM YpOBHE TNpeaHA3HAYCHA IS
OOy4arolmmxcss CpPeAHEW IIKOJBI, HE WCIBITHIBABIINX  3HAYATEIHHBIX
3aTpyJHEHW Ha YpOBHE OCHOBHOTO 00Imiero oOpa3oBaHus. Takum oOpa3om,
oOyuaromiuecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE
YMEHHUsI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUH U HEOOXOAUMbIE ISl )KU3HU B
COBpeMEHHOM obO1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTb HM3YyUUTb
reoMeTpuio 6ojee riay0oKo, eclid B JalIbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHON 1eITeTbHOCTH.
JlocTkeHue 1eNu OCBOEHUS TMPOTrpaMMbl OOECIEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHBIMM 3aJjayaMH OCBOEHHUS Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
e (opmupoBaHHMe TpeACTaBICHHUS O TEOMETPUM KaK YacTd MHUPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHEe MpEACTABICHHUS] O MHOTOTPAHHUKAX U TeJaX BpPAIECHUS
KaKk O BaXHEUIIUX MATEMaTHYECKUX MOJENSIX, TO3BOJISIOMIUX
OTHCHIBATH U M3y4YaTh Pa3HbIC SBICHHS OKPYKAIOUIETO MUPA;

e (dopMHpOBaHHWE YMEHHs paclO3HaBaTh Ha YEpPTEkaxX, MOJEISIX U B

pEaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaAICHUS;

e OBIAJCHHE METOJAAMM pEIICHHA 3aJad Ha TOCTPOEHHUS Ha

N300pakeHUAX MPOCTPAHCTBEHHBIX PUTYD;
e (GOpMHpOBaHHWE YMEHHUS OINEPUPOBATH OCHOBHBIMH MOHATHSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHE QITOPUTMAMH pEIICHUS OCHOBHBIX THIIOB  3a/ad;

dopmMupoBaHuE yMEHHS TPOBOAWTH HECIOXKHBIE JOKa3aTeIIbHbIC



paccyKJIeHusl B XOJI€ pEUIeHUs] CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHUE  HWHTEJUICKTyaJdbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jaromuxcs, IMO3HABATEIbHOM AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmupoBanue  (YHKIMOHATBHOW  TI'PAaMOTHOCTH,  peJ€BaHTHOM
FEOMETPUM: YyMEHUE PaCIOo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMYyIHpPOBATH WX Ha S3bIKE
FEOMETPUM M CO3/]aBaTh T'€OMETPUUECKHUE MOJEIU, MPUMEHSThH
OCBOCHHBIM TE€OMETPUUYECKUN ammapar JyuIsl PEIICeHUs MPaKTUKO-
OPUCHTHPOBAHHBIX  3ajla4, HWHTEPIPETUPOBATH W  OLICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OTAMYUTENTEHON 0COOCHHOCTRIO MMPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYpC
CTEpEOMETpUM B Hayaje €ro M3y4YeHHs 3ajJad, peliaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONpeAeIE¢HHBIM 00pa3oM opraHuW30BaHHas padoTta
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYIIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET
K JaJbHeHIeMy U3y4eHHIO TPeIMETa.

[Ipennoutenune oTaaéTcss HATAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHws,
TO €CTh TEOPETHYECKHME 3HAHHS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
PEIMETHO-TIPAKTUYECKON  JesATeIbHOCTH. Pa3BuUTHE  MPOCTPaHCTBEHHBIX
NPECTaBICHUH Y ydaluxcsi B Kypce CTEPEOMETPUH MPOBOJIUTCS 3a CUET
pelIeHusl 3aJad Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa3oB H 3a7ady Ha
OTepUpPOBaHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3nanue oOpasza MpOBOIUTCS
C OTIOPOi Ha HATJISTHOCTb, a OTIEPUPOBAHNE 00PA30M — B YCIOBHUSIX OTBICUCHUS
OT HArJISITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHbBIE coaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11
Kiaccax: «MHororpanHukmn», «lIpsMple U IIIOCKOCTU B MPOCTPAHCTBEY, «Tema
BpauieHus», «BekTtopsl M KoopauWHATBI B mpocTpaHcTBe». DopMupoBanue
JIOTUYECKUX YMEHHUM pactpeAessieTcsi He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO ¥ 10 rojiaM 00y4YeHHUs Ha YPOBHE CPEHEro o01ero oopa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOCHHS pPabodeil TporpamMMbl, paclpeAe€éHHBIM [0 ToJaM OOyYeHHS,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, dYTOOBI OBJIAJCHHE TE€OMETPUUYCCKUMU
MOHSATHUSMHU U HABBIKAMU OCYUIECTBIISIIOCH MOCIIEI0BATENIbHO U MOCTYHATENBHO,
C coOJoeHueM TMpPUHIUIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS



BKJIIOYAJIUCb B OOLIYI0 CHUCTEMY TIE€OMETPHUUYECKHX  IPEACTABICHUI

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

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoautes 2 yaca B Henenro B 10 kimacce u 1 gac
B Heneno B 11 kiacce, Bcero 3a jBa roga o0ydeHus - 102 ydueOHbIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpuM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B NPOCTPAHCTBE: IEpeCceKarolnecs,
napajuieJibHble W CKpeluBarouecs mnpsmble. [lapamienbHOCTh NOpPSIMBIX U
IJIOCKOCTEN B NPOCTPAHCTBE: MAPAJIEIbHBIE MpPSAMbIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSIMBIX; MAPAUIEIbHOCTh MPSMOU U MJIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAMH; YTOJ MEXAy MpPSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocteifine mnpocTpaHCTBEHHBIE (GUTYphl Ha
IUIOCKOCTH: TETPAdIP, KyO, Mapaiesaenumnea; NoCTPOCHUE CEeYEHU.

[lepneHAUKYJISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIECHANKYISIPHBIE TPSIMbIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYJSIPHOCTA NPSIMOW M IUIOCKOCTH, T€OpeMa O IPSAMOWU
NEPIECHAUKYISPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXKAY IPSIMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO yIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 IUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK MEPHEHIMKYISAPHOCTH JBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOI'OTPAaHHHKA,
BBIITYKJIBIE WM HEBBIIYKIbIC MHOIOTPAHHUKHW; pPa3BEPTKA MHOIOTPAaHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; IpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAKJIOHHAs  NOpU3Mbl; OOKOBas M  TMOJIHAS  IOBEPXHOCTh  MPU3MBI.
[Tapamnenenunen, mNpPSAMOYTOJIBHBIM —TMapajUlelieMNE] W €ro CBOMCTBA.
[Mupamuga: N-yronpHas mUpaMuaa, TPAaHA U OCHOBaHWE MHUPAMHUJIbI; OOKOBAs U
MOJHAsg NOBEPXHOCTh NHUPAMHbI, IPAaBUJIbHAs W YCEUEHHas NUpaMuaa.
OneMeHTbl Tpu3Mbl U nupamuabl. [IpaBuiibHbIE MHOTOTPAHHUKHU: TOHSITHE
MPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBUWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBUJIbHAST TPEYroJibHasE MOUpaMuja MW MOPaBWIBHBIM  TeTpadap; KyoO.
IIpencraBieHne O MNPaBUIBHBIX MHOTOTPAHHMKAX: OKTa’Ap, HAOACKAdIP H
nkocasip. CeyeHuss NpU3Mbl U IMPAMUBI.



CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU. OJIEMEHTBl CHUMMETPUM B NHUPAMUAAX, NapaJIICICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW TMOBEPXHOCTH M TMOJHOM MOBEPXHOCTU MPSMON MPHU3MBI,
IUIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTU MNPABUIBHOM MHPAMUIBI,
TeopemMa O IUIomaAu yceuéHHoUW mnupamuabl. [loHsitue 06 00BEMe. OOBEM
nUpaMu/bl, IPU3MBI.

[TogoOuble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAAsIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIue  IUIMHAPUICCKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKON MOBEPXHOCTH. [[unuHIp: OoCHOBaHUA U
OOKOBasi TIOBEPXHOCTb, OOpasyIlas M OCh, IUIOMIAJb OOKOBOM U TIOJHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yoIIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepXxHOCTU. KOHyC: OCHOBaHHME U BEpIIMHA,
oOpasyroriass U OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3ylolre U BhICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

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

N3o0paxxenne Ten BpalleHUs Ha IUIOCKOCTU. PasBépTka mwimHApa U
KOHYyca.

KomOuHammu Tenm BpameHWs W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
omMCaHHBIH OKoJI0 cdepbl; cdepa, BIucaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIllCHUS.

[TonssitTne 06 o0béme. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00bEéMe TIPSIMOYTOJIBHOTO Tapajuienenuineaa u cieactsus u3 He€. OO0bEM
IUIMHIpa, Konyca. O0bEM mapa u 1iomass chepel.

[TogoOnple Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.



Ceuennst nuiuHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (IapajujielbHOE OCHOBAHMIO M MPOXOASIIEEe YEpe3 BEPILUHY), CEUEHUS
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mnockocth M B mpocTtpaHcTBe. CIlIOKEHHWE W BBIYUTAHUE
BEKTOpPOB. YMHOXXEHHME BEKTOpa Ha 4ucio. PasimoxeHue BekTopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3anad,
CBA3aHHBIX C NPUMEHEHHUEM NPABWI JEUCTBUM ¢ BekTopamu. lIpsmoyronbHas
cucTeMa KoopauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. [Ipocteiimume
3ala4d B KOOpJMHATAX. YTOJ MEXAYy BekTopamu. CKalsIpHOE NpPOW3BEICHHE
BEKTOPOB. BpluuciaeHue yrioB MeXAy TMpPAMbBIMU M IUIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS MPOTpaMMbl Y4eOHOTO TMpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO TPaXJAAHCKOW TMMO3UIMKU  OOydYaromierocs: Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIEeCTBa, MPE/ICTaBICHUEM
0 MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TPaKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
YMEHUEM B3aUMOJIEHCTBOBATH C COIMAIIBHBIMU UHCTUTYTaMH B COOTBETCTBHUU C
uX (QYHKIIUSAMU U Ha3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

chOPMUPOBAHHOCTHIO  POCCHUMCKONM  TPaXKIAHCKOW  UIECHTUYHOCTH,
YBaYXEHUS K MPOIIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSM POCCHUHUCKUX MAaTeMaTUKOB U POCCHUUCKOM
MaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO JTHX JOCTHKEHUH B APYrux
HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM TYXOBHBIX EHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, O3TUYECKOTO TOBEACHHS,
CBA3aHHOTO C TPAKTUYECKUM TPUMEHEHHEM JOCTIDKEHWHW HayKu H
JESTENBHOCTIO YYE€HOTO; OCO3HAaHMEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOWYHUBOTO OYYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHUEM K MUPY, BKIIOUas ICTETUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHUI, pacCcyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMATHYECKUM  AaCIIEKTaM  Pa3JIWYHBIX BHUJIOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATH MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 30poBoro © 0Oe3omacHOro o00pa3a KHU3HH, OTBETCTBEHHOTO
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (370pOBOE TIHMTaHHME, COalaHCHPOBAHHBIN
PEXKUM 3aHATHA M OTJIBIXA, PETyJsipHas (Pu3HUecKas akTUBHOCTH); (U3UICCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHAX CITIOPTHBHO-03/I0POBUTEIHLHOM
NEATCITbHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LIEHHOCTH TPYAOJI00US; MHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu U pPean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOsieM; OpUEHTaluued Ha TMpPUMEHEHHE MaTeMaTU4YEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTU OKPY’KaIOIIEeH Cpelibl, TUIaHUPOBAHUS MOCTYIKOB U
OLICHKHU MX BO3MO>KHBIX MOCJEICTBHI JIs1 OKPY>KaIoLEel Cpeibl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM ¢ OOIIECTBEHHOW MpPaKTUKH,
NOHMMAaHHEM MaTEMaTHYECKON HaAyKH KaK cepbl YeIOBEUECKON NesATeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTH IS Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
SA3BIKOM MaTEeMaTHUKUA U MAaTeMAaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMBbl y4eOHOTO TIpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbLMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHIMU OetUCBUAMU.

1)  Vuusepcanvnvie no3nasamenvHvle Oelicmeus, 0becneuusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00YUarOWUXCcs (0C80eHUe
Memoo0o8  NO3HAHUA — OKpYJcanwezo Mupda;, NpuUMeHeHue  102UYeCKUX,
UCce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayuet).

ba3oBble JJornuyeckue AeMcTBUA:

e BBLIABIISITD u XapaKTepHU30BaTh CYLIECTBEHHBIEC NpU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIIEHUN MEXY MOHSATHUIMU,
bopMyTupOBaThH ONpEJICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KIACCU(PUKALIMU, OCHOBAHUS JI1 0000IICHUS
Y CPaBHEHUS, KPUTEPHUH NMPOBOIUMOI0 AHAJIN3A;

BOCIPUHHMMATh, (POPMYyJIHpPOBaTH M NPEOOPA3OBBIBATH CYXKIACHUS:
yTBEpJUTEIbHBIE U OTPUILIATENbHbIE, €IUHUYHbIE, YACTHbIE M OOILIHUE;
YCIIOBHBIE;

BBISIBJISITE ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb ~ KpUTEPUM  JUIsL  BBISBJICGHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WUHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpXKJIEeHUH  (MpsMble W OT  TNPOTHUBHOTO),  BBICTpauMBaTh
aprymeHTaIuIo, OPUBOJIUTH  TNPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BbIOMpATh Croco0 pemreHus yd4eOHOH 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIlICHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJICJIEHHBIX KDUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeMCTBUS:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATEIILCKUNA ~ MHCTPYMEHT
NO3HAHUsA; (GOPMYIMPOBATh BONPOCH], (PHUKCUPYIOIINE MPOTHBOPEUHE,
po0JIeMy, YCTaHABIMBAThL HICKOMOE | JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3MIINIO, MHCHHUE;

IPOBOAUTh  CAMOCTOSITCIIBHO  CIUIAHMPOBAaHHBIH  JKCIICPUMEHT,
UCCIICIOBAHNUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
0o0beKTa, SBJCHUS, TMPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXKIY
00BbEKTaMH, SBICHUSMH, IPOIECCAMM;

CaMOCTOSITEILHO  (OPMYIHUpPOBATH OOOOIMICHWS W  BBIBOABI IO
pe3yibTaTaM IMPOBEAEHHOTO HAOJIOICHMS, MCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIICHUH;
IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAaK)KE BBIJBHTaTh
IPEATIONIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH ACUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BONPOC U IS PELIECHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3NTHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (DOPM MpECTABICHHUS;



CTPYKTYpUpPOBaTh HH(OpMaALUIO, MPEACTABIATH €€ B Ppa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH IPaUUECKU;

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

2) Vnusepcanvnvle KOMMYHUKamuGHble Oelicmesus, 00ecneyusarom

cGhoOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00)UAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh U (OPMYIUPOBATh CYXJAECHHUS B COOTBETCTBHM C
YCIOBUSMHM M LIEJSIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHHMS B YCTHBIX W NIMCBMEHHBIX TEKCTAaX, JaBaTh
NOSICHEHHSI M0 XOJy PELICHHs 3aJa4yd, KOMMEHTHPOBATH MOJYy4YECHHBIN
pe3ynbTaT;

B X0/ie OOCYXJCHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBbI, TPOOIEMBbI, peIIaeMOol 3a/1aud, BbICKA3bIBATh UJIEH, HAIICICHHbBIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXACHUS C CYKICHHUIMU
JIPYruX YYaCTHUKOB JAMAaNora, OOHApyKHBaTh pa3IMyUe M CXOACTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IPEACTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICZIOBAHUSA, IPOEKTa; CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJay [pe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHUMATh W  HUCIOIB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHJIMBHUIYaJbHONH pabOTHl MpU pelieHnHd Y4eOHBIX 3ajad; MPUHUMATh
IeJb COBMECTHOW  J€ATENbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BUABI padOT, JOTOBAPUBATHCS,
o0CyXaaTh TMpOIECC M pPe3ynbTaT paboThl; 0000mAaTh MHEHUS
HECKOJBbKHUX JIOJICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, OOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBINOIHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JAPYTHMMH YJICHAMU
KOMAaH/IbI;, OIEHUBATh KaueCTBO CBOETO BKJIaJla B OOMUN TPOIYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yHYACTHUKAMH B3aUMOJICHCTBUS.
Vuugepcanvnvle — pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopmupoeayue CMbBICII06bIX YCNAHOBOK U HCUZHEHHBIX HABBIKOB IUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIECHUS 3a/1a4l, BIOMPATh CIIOCOO
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HAHUsA
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IMPOLIECCOB, UX
pe3yabTaTOB; BIAAETh CHOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
polecca U pe3ysibTaTa peLIeHUs] MaTeMAaTHYECKON 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU pPELICHUH
3a7]a4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENbCTB,  JAHHBIX, HAWJEHHBIX  OMIMOOK,  BBISBJIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSCHATH
IIPUYUHBI TOCTHKEHUS WU HENOCTUKEHHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEJMETHBIE PE3YJIbTATBI
10 KITIACC

OnepupoBaTh NOHATHAMU: TOYKA, PsAMasi, INIOCKOCTb.

[IpuMeHAThP aKCHOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX NPU PEIICHUU
r€OMETPUYECKHUX 33/1a4.

OnepupoBaTh MOHATHUSIMU: MAPAUICIBHOCTh U MEPIEHANKYISIPHOCTh
MPAMBIX U TIOCKOCTEMN.

KnaccudummpoBath B3aMMHOE pPAacCMONOXKEHUE MPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUSMU: JBYTPAHHBINA yroji, rpaHd JBYI'PAHHOrO Yria,
pedpo IBYTpaHHOTO YIJIa; TUHEHHBIM yroyl ABYTPaHHOTO yIiia; TpajycHas Mepa
JIBYIPAaHHOIO yTJIa.

OnepupoBaTh MOHSATUSIMH: MHOTOTPAHHUK, BBIYKIIbIA W HEBBITYKJIbII
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOIOTPaHHUKA, MPAaBUJIbHBIA MHOTOIPDAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHUpamMuia; IMpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
KJaccupuKanuu (BBINYKIbIE U HEBBIMYKJbIE MHOTOIPAHHUKH; MPAaBUIbHBIC
MHOTOTPAaHHUKU; MPSMbIC U HAKJIOHHBIE MPU3MBbI, TapalIeNICUIE/Ibl).



OnepupoBathb MOHATUSMU: CeKylIas IUIOCKOCT, CEUYCHUE
MHOTOI'PaHHUKOB.

OOBICHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METOJI CIE0B.

Ctpoutb ceueHHUs MHOTOTPAHHUKOB METOAOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BH]
CBEpXy, COOKY, CHU3Y.

Pematp 3a1aun Ha HaXOXKIEHUE F€OMETPUUYECKUX BEIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUYECKUE METObI IPU PELICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJlad Ha BBIYMCICHUE PACCTOSHUM MeEXAy
JIBYMsl TOYKaMH, OT TOYKM JO NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3aaun Ha HaXOXKJIEHUE F€OMETPUUYECKUX BEJIMYMH MO oOpa3uam
WIH aIrOpUTMaM, MPUMEHSSI U3BECTHBIE aHATTUTUUYECKHUE METO/IbI TMPU PELICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3aJlad Ha BBIYMCIEHUE VYIJOB MEXIY
CKPEIIMBAIONIUMUCA TPSMBIMH, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsate 00BEMBI M IJIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nupaMpja) ¢ MNpUMEHEHHEeM (OpPMYJ; BBIYMCIATH COOTHOLICHUS
MEX]Ty MJIOLIaAsIMU TIOBEPXHOCTEN, 00BEMaMU NMOA0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NMOHATHAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPUH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarb, npeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHPOPMAIHUIO O
HNPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypaX, IPEJCTABICHHYIO Ha yepTexax
U PUCYHKaX.

[IpuMeHATh TeomeTpuyecKkue (GakThl IS PEIICHUS CTEPEOMETPHUUECKUX
3a1a4y, MPEeAnoJaralolIMX HECKOJIBKO INAroB pPEIICHHs, €CIU  yCIOBUSA
NIPUMEHEHUs 3aJIaHbl B IBHOH (opMe.

[IpruMeHAT, DPOCTEHIIHE MPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTH IPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
’KU3HHU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyuMeHATh NONy4YeHHBIE 3HAHMS Ha MPAKTHKE: aHAJIU3UPOBATh peajbHbIC
CUTyallUH WU TNPUMEHATh HM3YyYEHHBIE IOHSTHS B IPOLIECCE IOUCKA PEUICHUS
MaTeMaTUYeCKu CQOPMYITUPOBAHHOW MPOOJIEMBbI, MOJAEIHUPOBATH peabHbIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIENI0BaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM TE€OMETPUUYECKUX MOHATHH M TeopeM, ammapaTa aiareopsl;
pemarb NpakTUYECKHUE 3aJadM, CBA3AHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH.



11 KVIACC

OnepupoBaTh MOHATUSMH: IHJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yronue
MWIMHAPUICCKON  MMOBEPXHOCTH, ITWIMHAP; KOHUYECKash IOBEPXHOCTD,
o0pa3yrolire KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHADP, KOHYC, cdepa u map).

OOBIACHATH CLIOCOOBI MONYYEHHS TEJl BpALICHUSI.

KrnaccudunmposaTh B3auMHOE pacoNoKeHUE CPEPhI U MIOCKOCTH.

OnepupoBaTh TOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CErMCHTAa,
BBICOTA CETMEHTA; IIApOBOM CIJIOM, OCHOBaHHWE IIAPOBOTO CIIOS, BBICOTA
IIApOBOTO CJIOST; IIAPOBOU CEKTOP.

Bbrauciare 00bEMBI M IUIONIAJAM TMOBEPXHOCTEH TENI  BpallcHHS,
reOMETPUYCCKUX TN C MPUMEHEHUEM (OPMYIL.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPDAaHHHMK, BIIMCaHHBIM B cdepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHK WM TEJIO
BpAIIICHHS.

Bbryucisats COOTHOLIEHUST MEXAY IJIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
MOA00HBIX TEIL.

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

BoimoynHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKHM M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHUS TEJI BpaIllCHUS.

W3BnekaTh, HMHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbImoHATE  ACHCTBUSL CIIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKHUMHU CBOMCTBAMHU OHH
o0anaor.

[TpumeHsATh TpaBUIIO MApaJIEICTUIIEAA.

OnepupoBaTh TMOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TIPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTrOJ
MEXIY BEKTOPaMH, CKaJIPHOE TPOU3BEJECHUE BEKTOPOB, KOJUTMHEApHBIE W
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMmMy BEKTOPOB M TPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroOJ
MEXIy BEKTOpaMH, CKaJspHOE MPOM3BEIICHNE, PACKIAIbIBATh BEKTOP MO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3amaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensaTs reoMerpuueckue (akTbl I PEHICHUS CTEPEOMETPUYECKHUX
3a1a4, IMPEANOJIATalolIMX HECKOJBKO IIAaroB pPEIICHUS, €CIU  YCIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pewats npocreiimme reoMeTpUYECKUE 3a1a4l Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKa3aTENbCTBO MATEMATUYECKUX OTHOIIEHUN U
HaX0XJCHHUE TEOMETPUYECKMX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOJbI MPU PEIICHUHM CTAHJAPTHBIX MaTeMaTHYECKHX
3a/1au.

[IpuMeHsATP mOpocTEWIIME MPOTPAMMHBIE CpPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaMTE TpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HM, pacO3HABATH MPOSBIEHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTyallud U TNPUMEHATH H3YYCHHBIE NMOHATHSA B IPOLIECCE IMOUCKA PEIICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peallbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUU, HCCIEAOBATh IIOCTPOCHHBIE MOJCIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pemars MPaKTUYECKUE 3a7a4yM, CBSA3aHHBIE C HAXOXXICHHEM I€OMETPUYECKUX
BEJINYUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC
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HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsl

DJIeKTPOHHbIE
(uudposbie)

oOpa3oBaTejibHbIE

pecypchbl

BBenenue B crepeoMeTpHio

10

https://educont.ru/
https://resh.edu.ru/

https://edsoo.ru/

[IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE.
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN

12

https://educont.ru/
https://resh.edu.ru/

https://edsoo.ru/

[lepnieH TUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEN

12

https://educont.ru/
https://resh.edu.ru/

https://edsoo.ru/

Vrasr MECXKAY IMPAMBIMHA U INIOCKOCTAMHA

10

https://educont.ru/
https://resh.edu.ru/

https://edsoo.ru/

MHoOrorpaHHuKu

11

https://educont.ru/
https://resh.edu.ru/

https://edsoo.ru/

OO6BEMBI MHOTOTPAHHUKOB

https://educont.ru/
https://resh.edu.ru/

https://edsoo.ru/

HOBTOpeHI/IeZ CCUCHUA, paCCTOAHUSA U YI'JIbI

https://educont.ru/
https://resh.edu.ru/

https://edsoo.ru/



https://educont.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://educont.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://educont.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://educont.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://educont.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://educont.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://educont.ru/
https://resh.edu.ru/
https://edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ‘




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE

HaumeHnoBanmue pa3jesioB U TeM uupposbie
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypchbl

Tena Bpaienus 12

OO6BbEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHnue, 06o0IICHNE, 7 1

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acos

Bcer | KontpoiabH
0 ble padoThl

IIpakTHyeck
ue padoTsl

JlaTa
H3yYeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OCHOBHBIC TIOHSATHS
CTepEOMETPHH:
TOYKa, Mpsmas,
TJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuiia
n300pakeHUs Ha
pPHUCYHKaX:
M300pakeHUS
IUIOCKOCTEH,
napajuieTbHbIX
MPSAMBIX (OTPE3KOB),
CepeIMHbI OTpEe3Ka

01.09.202
3

https://resh.edu.ru/subject/?ysclid=Im99jblfgt12158
0444

IlonsaTns:
MePECEKAIOIIHNECS
IUIOCKOCTH,
MePECEKAIOIIHNECS
npsiMast ¥ IJIOCKOCTh

05.09.202
3

https://resh.edu.ru/?ysclid=Imxaf4efi1113183763

Tlonarns:
NEePECEKAOIINECS
MJIOCKOCTH,

08.09.202
3

https://resh.edu.ru/?ysclid=Imxaf4efi1113183763



https://resh.edu.ru/subject/?ysclid=lm99jblfgt121580444
https://resh.edu.ru/subject/?ysclid=lm99jblfgt121580444
https://resh.edu.ru/?ysclid=lmxaf4efi1113183763
https://resh.edu.ru/?ysclid=lmxaf4efi1113183763

MEpCCCKaArOIMeCA
npsamMas 1 JI0CKOCTb

3HaKOMCTBO ¢
MHOI'OrpaHHUKaMu,
n300pakeHue
MHOTI'OT'paHHUKOB Ha
pUCYHKaxX, Ha
IMPOCKINOHHBIX
gepTexax

12.09.202
3

https://resh.edu.ru/?ysclid=Imxaf4efi1113183763

Hauanbnasie
CBEIICHUS O KyOe 1
upamuie, ux

Pa3BEPTKU U MOJCIIH.

Ceuenusa
MHOTOTPaHHUKOB

15.09.202
3

https://resh.edu.ru/?ysclid=Imxaf4efi1113183763

HauvanpHeie
CBeJIEHUS 0 KyOe u
MUpaMHJIC, UX

Pa3BEPTKU U MOJICIH.

Ceuenusa
MHOTOTPaHHUKOB

19.09.202
3

https://resh.edu.ru/?ysclid=Imxaf4efi1113183763

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHUHU
CTepeOMETPHUU:
AKCHOMBI
CTepeOMETPUU U

22.09.202
3

https://resh.edu.ru/?ysclid=Imxaf4efi1113183763



https://resh.edu.ru/?ysclid=lmxaf4efi1113183763
https://resh.edu.ru/?ysclid=lmxaf4efi1113183763
https://resh.edu.ru/?ysclid=lmxaf4efi1113183763
https://resh.edu.ru/?ysclid=lmxaf4efi1113183763

CICACTBUA U3 HUX

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTePCOMETPHH:
AKCHUOMBI
CTEPCOMETPUH U
CJICOCTBUA N3 HUX

26.09.202
3

ITousitre 00
aKCMOMAaTHYECKOM
MTOCTPOCHHUH
CTepEOMETPHH:
AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

29.09.202
3

10

Ilousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHUHU
CTEpEOMETPHH:
AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

03.10.202
3

11

Bzaumnuoe
pacIoJioKeHue
MPSIMBIX B
MIPOCTPAHCTBE:
MEePECEKAIOIINECH,

06.10.202
3




NapajuleIbHbIE U
CKpELIUBAIOIIHECS
IpsIMbIE

[TapannensHOCTH
IIPSAMBIX U
IJTOCKOCTEN B

MIPOCTPAHCTBE:

12 napajulesbHble 10.10.202
MpSIMBIE B 3
MIPOCTPAHCTBE;
napajuielbHOCTh
TPEX NPAMBIX
[TapannensHOCTH
MPSIMBIX U

13 IIJIOCKOCTEMN B 13.10.202
MIPOCTPAHCTBE: 3
[TapannensHOCTD
MPSIMOM U TUIOCKOCTH
Vbl ¢

14 COHAIPaBJICHHBIMH 17.10.202
CTOPOHAMHU 3
Yron mexny

15 MPSIMBIMU B 20.10.202
MPOCTPAHCTBE 3
Yron mexny

16 MPSIMBIMU B 24.10.202
[POCTPAHCTBE 3




[TapannensHOCTH
MIIOCKOCTEH:

17 27.10.202
napaiebHbIe 3
TUIOCKOCTH
CaoiicTBa

18 MapajuIeTIbHBIX 07.11.202
IIOCKOCTEH 3
IIpocreitmme
MIPOCTPAHCTBEHHBIC

19 | burypuina 10.11.202
TUTOCKOCTH:

3
TeTpa’ap, Kyo,
napasuiesienumnesa
[Toctpoenne

20 . 14.11.202
ceueHui

3
[Toctpoenue
21 . 17.11.202
ceueHuit
3
KounTtponsHas pabora
o teme "[Ipsimbie 1
IJIOCKOCTH B

22 MPOCTPAHCTBE. 21.11.202
[TapamensHOCTB 3
MPSIMBIX U
m1ocKocTei"

23 IlepnenukynsapHOCT




b IIPSIMOM U
IIJIOCKOCTH:
NIEpIEHUKYIISIPHbBIE
IpsIMBIE B
IIPOCTPAHCTBE

24.11.202
3

[Ipsimble
NapaJuIeIIbHBIE U

24 28.11.202
MIEePIICHIUKYIISIPHBIC 3
K IJIOCKOCTH
[Ipsimble

25 HApAUISHRERE | 01.12.202 | https://resh.edu.ru/?ysclid=Imxaf4efi1113183763
MIEePIICHINKYIISIPHBIC 3
K IJIOCKOCTHU
[Tpusnak

26 nepneHm:IKmepHOCT 05.12.202
U TIpsIMOH U 3
IJI0CKOCTH
[Tpusnak

97 nepneHm:IKymIpHOCT 08.12.202
U TIpsIMOM U 3
IJI0CKOCTH
Teopema o npsimoit

28 MePIEeHIUKYIAPHOMI 12.12.202
IJI0CKOCTH 3
Teopema o npsamoii

29 MEPIEHIUKYIPHOU 15.12.202
MIJIOCKOCTH 3



https://resh.edu.ru/?ysclid=lmxaf4efi1113183763

30

Teopema o npsmoi
NEPIEHIUKYIIIPHON
IIJIOCKOCTH

19.12.202
3

https://resh.edu.ru/?ysclid=Imxaf4efi1113183763

31

[lepnenaukyisap u
HAaKJIOHHBIE!
paccTosiHUE OT TOYKH
10 TIJIOCKOCTH,
pacCTOsHHE OT
MPSIMOM 110
IJI0CKOCTH

22.12.202
3

32

[lepnenaukynsp n
HAaKJIOHHBIE!
pacCTOHHUE OT TOYKH
110 TIJIOCKOCTH,
paccTosHHUE OT
NpsSMOM 10
IJIOCKOCTH

26.12.202
3

33

[Tepnienaukynsap u
HaKJIOHHbIE:
paccTosiHUE OT TOYKH
710 TIJIOCKOCTH,
paccTosiHue OT
NpsSMOM 10
MJI0CKOCTH

29.12.202
3

34

[lepnienaukynsp u
HaKJIOHHbIE!
paccTOsiHUE OT TOYKH

09.01.202
4



https://resh.edu.ru/?ysclid=lmxaf4efi1113183763

10 IIOCKOCTH,
paccTosiHue OT
MPSIMOM 110
IUIOCKOCTH

Yriel B
MPOCTPAHCTBE: YTroJI

35 . 12.01.202
MEXTy TIPSIMOH 1 4
MIJIOCKOCTBIO
JIByrpaHHbIi yrou,

36 JUHEWHBIN yTroJI 16.01.202
JIBYIPaHHOTO yrJia 4
JIByrpaHHbIi yrou,

37 JIUHEWHBIN yTroJI 19.01.202
JBYTPAHHOTO yrja 4
[TepnieHAMKYISAPHOCT
b IJIOCKOCTEM:

38 MPU3HAK 23.01.202
MEPIEeHIUKYIIPHOCT 4
U JIBYX IJIOCKOCTEM
[lepnienukynspHoOCT
b IJIOCKOCTEM:

39 MPU3HAK 26.01.202
MePIEeHIUKYISIPHOCT 4
U JBYX IJIOCKOCTEH
[lepnienmukynsapHOCT

40 b IJIOCKOCTEH: 30.01.202
IIPU3HAK 4




NECPHNCHAUKYJIAPHOCT
U JIBYX IUIOCKOCTEN

Teopema o Tpéx

41 02.02.202
MePIEHINKYIISIpax 4
T ..

42 €opema O Tpex 06.02.202
MePIEHINKYIISIpax 4

43 Teopema o Tpéx 09.02.202
MEePIEHINKYIISIpax 4
KontponbeHas paborta
10 TeMam
"I[lepnienaAuKyIsIpHOC

44 Tb HpSIMbIXvI:I' 13.02.202
IUIOCKOCTEH" 1
" 4

Yriael Mexay

NPSAMBIMU U
IUIOCKOCTAMMU "
IlonsaTue
MHOTOTI'paHHUKa,
OCHOBHEIC JICMEHTHI

45 MHOTOI'paHHHKA, 16.02.202
BBIIYKJIbIE U 4
HEBBIITYKJIbIE
MHOTOTPaHHUKH;

pa3BEpTKa




MHOTI'OrpaHHHKa

46

[Ipu3ma: n-yronpHas
[IpU3Ma; TpaHu U
OCHOBAaHUS IPU3MBIL;
npsiMasi 1 HaKJIOHHAsI
MIPU3MBI; OOKOBas U
TIOJIHAsl TOBEPXHOCTh
MIPU3MBI

20.02.202
4

47

[Tapannenenunen,
MIPSMOYTOJIbHBIN
napajuieNienumnesn u
€ro CBOMCTBA

27.02.202
4

48

[Mupamuga: n-
YTOJIbHAS TUPAMHUJIA,
TPaHU U OCHOBAHUE
MUPaMUIBI; OOKOBast
M IOJIHAS
MMOBEPXHOCTH
MMUPaAMU/IBI;
MpaBUJIbHAS U
yCce4yEHHas
nupamMua

01.03.202
4

49

IIpaBunbHBIE
MHOTOTPaHHUKH:
TIOHATHE
MPaBUIIBHOTO
MHOTOTI'PaHHUKA;

05.03.202
4




IIpaBUJIbHAS IpU3Ma
Y IpaBUIbHAS
MIAPaMHUJIA;
IIpaBUJIbHAS
TpeyroibHas
nupamuia u
MIPaBUJIbHBIN
TeTpasap; Kyo

50

[IpencraBnenue o
IMpaBHUJIBHBIX
MHOTI'OrpaHHUKax:
OKTa’Ip, JOAEKadAP
U UKOCadJIp.

12.03.202
4

51

CummMmerpus B
MPOCTPAHCTBE:
CUMMETPHS
OTHOCHUTEIBLHO
TOYKH, IPSMOH,
IIOCKOCTH.
ONeMEeHThI
CUMMETPHUH B
nUpamMuax,
napajuiejenumeax,
MPaBUITbHBIX
MHOTOTpaHHUKAX

15.03.202
4

52

Brruucnenne
3JIEMEHTOB

19.03.202




MHOTI'OI'paHHUKOB:
pEOpa, muaroHanw,
YIJIBI

53

[Tnomans 6oxoBOM
[TOBEPXHOCTU U
ITOJTHOU
MTOBEPXHOCTHU
MIPSIMOM TIPU3MBI,
oAb
OCHOBaHMUH, TeOpeEMa
0 OOKOBOM
MTOBEPXHOCTHU
MPSAMOM IPU3MBI

22.03.202
4

54

ITmomans 00KOBOI
MMOBEPXHOCTU U
MTOBEPXHOCTHU
MpaBUILHOM
MMpaMH/Ibl, TeOpeMa
0 mIomaau OOKOBOM
MMOBEPXHOCTHU
YCEUEHHOU

MU PAMH/IBI

02.04.202
4

55

KonTtponsHas pabora
0 TeMe
"MHororpaHHuKu"

05.04.202
4

https://resh.edu.ru/?ysclid=Imxaf4efi1113183763

56

ITousarue 00 00BEME

09.04.202



https://resh.edu.ru/?ysclid=lmxaf4efi1113183763

o7 O0BEM TUpaMHuIBI 12.04.202
4
58 OO0BEM TTUpaMHUTBI 16.04.202
4
59 O06BEM TUpaMuUIBI 19.04.202 | https://resh.edu.ru/?ysclid=Imxaf4efi1113183763
4
60 OO0BEM TTUPaMHUTBI 23.04.202
4
61 O06BEM TTPU3MBI 26.04.202
4
62 O06BEM TTPU3MBI 30.04.202
4
63 O06BEM TpU3MBI 03.05.202
4
KonTtponsHas padorta
64 o Teme "OOBEMBI 07.05.202
MHOTOTPaHHUKOB" 4
65 [ToBTOpEHME,



https://resh.edu.ru/?ysclid=lmxaf4efi1113183763

00001ICHNE
CUcreMatTu3anus
3HaHui. [loctpoenune
CECUCHUH B
MHOTI'OI'paHHUKC

10.05.202
4

IToBTOpEHME,
00o0011IeHNe
CcUCTEMaTU3aIus
3HaHUM.
Beruucnenue
PACCTOSTHUN: MEXKIY

66 14.05.202 | https://resh.edu.ru/?ysclid=Imxaf4efi1113183763
ABYMA TOYKaMH, OT 4
TOYKH JI0 NPSMOU, OT
TOYKH JI0 TNIOCKOCTH,
MEXTY
CKPEIIHUBAOIIUMHUCS
MPSMBIMH
g7 | [itorosas 17.05.202
KOHTpPOJIbHAs paboTa 4
IToBTOpEHME,
0000111EHNE
CUCTEMaTU3ALIUS
68 3HAHUMH. 21.05.202 | https://resh.edu.ru/?ysclid=Imxaf4efil113183763
Beranciienue yrios: 4

MEXKITY
CKpEIINBAIOIINMUCS



https://resh.edu.ru/?ysclid=lmxaf4efi1113183763
https://resh.edu.ru/?ysclid=lmxaf4efi1113183763

IPSIMBIMU, MEXIY
psIMOM U
IJIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB,
YIJIOB MEXKY
IIJIOCKOCTSIMHA

OBIIEE KOJIMYECTBO
YACOB I1O0
[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paamnyc,
JMaMeTp; TUTOIIA b MOBEPXHOCTH
cdepbl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaas cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[Hunmuaapudeckas TOBEPXHOCTH,
00pasyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMJIMHIPUYCCKON
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
IIoIIa s OOKOBOM U ITOJIHOU
MMOBEPXHOCTHU

N3obpaxenne muiInHapa Ha
IUIOCKOCTH. Pa3BépTka nuinuuapa.
Ceuennst nuuHApa (TIOCKOCTHIO,
MapaieIbHON WU
MEePIEeHIUKYISIPHON OCH IIINHAPA)




Konnueckas noBEpXHOCTb,
o0pa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
o0pa3sytoias 1 0Ch; IJI0MIAlb OOKOBOI
1 MIOJTHOW MTOBEPXHOCTHU

YceuéHHbIi KOHYC: oOpasyrouue u
BBICOTA, OCHOBAHUS N OoKoBas
IIOBEPXHOCTH

10

N300pakenne KoHyca Ha TUIOCKOCTH.
PazBépTra konyca. CeueHunst KOHyca
(TTOCKOCTHIO, TapATIICITBHON
OCHOBAHHIO, ¥ IJIOCKOCTHIO,
MPOXOIAIICH Yepe3 BEpIIuHY)

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cdepa, BucaHHas B
MHOTOTPaHHUK WUJIK B TEJIO BpAIECHUS

13

ITousarue 00 00péMme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

14

O0BEM MIMHIPA, KOHYCA

15

O06BéM mapa u miaomaas chepbl

16

HO,[[O6HLI€ TEJIa B IPOCTPAHCTBC.
CooTHOIICHUS MCXKAY IIoIaasiMu




MMOBEPXHOCTEH, 00BEMAMU MTOA00HBIX
Tel

KonTtposnsHas padoTa no Temam "Tena

17 Bpamienus" u "OO0beMbl Ten"

18 BexTop Ha m10ckocTH U B
MIPOCTPAHCTBE

19 CrnoxeHue ¥ BEIUUTAaHUE BEKTOPOB

20 YMHOXeHHE BEKTOpa Ha YUCIIO
Pasznoxxenne BexkTopa 1o Tpém

21 HEKOMIUTAHApHBIM BekTopaM. [IpaBuio
napajuiefienuneaa
Pemenne 3agad, CBSI3aHHBIX C

22 MIPUMEHEHHUEM TPABHII JCHCTBUN C
BEKTOpaMu
[IpsimoyrosbpHas cucteMa KOOpAUHAT B

23 npocTtpancTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24 Yroa mexay Bekropamu. CkansipHoe
MIPOU3BEICHUE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsIMbIMU
Y TUIOCKOCTSIMU

26 KoopauHaTHO-BEKTOPHBII METO MPH
pELICHUH T€OMETPUUECKUX 3a/1a4
KonTponsHas pabota o Teme

27 "BeKTOpel U KOOpAUHATHI B

npocTpaHcTae”




28

[ToBTOpEHue, 0600IICHNE U
cucremaTru3anus 3HaHui. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUIAHUMETPUHU

29

[ToBTOpEHUe, 0600IICHNE U
cucremMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaTu3aIys 3HaHuHA. 3a1aun
TJIAHUMETPUHU U METOJIBI MX PEIICHUS

31

[ToBTOpEeHUE, 0600IICHNE U
cucTeMaTu3anys 3HaHui. 3agauu
TJIAHUMETPUU U METOJIBI X PEIICHHS

32

[ToBTOpEeHue, 0600IICHNE 1
cucreMarusanus 3Hanuii. OCHOBHELIE
¢urypsl, GhakTel, TEOPEMBI Kypca
CTEPEOMETPUHU

33

Hrorosas koHTposbHas paboTa

34

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTU3aLs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkiuonepHoe oduiectBo «M3aarensctBo «lIpocBenienue»

METOJINYECKHUE MATEPHAJIBI J1JIA YYUTEJA
https://resh.edu.ru/
https://edsoo.ru/

https://educont.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

https://educont.ru/

https://resh.edu.ru/

https://edsoo.ru/
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