MHWHHCTEPCTBO IMPOCBEIIEHUA POCCUMCKOW ®EJIEPAIIAN
MuHuCTEPCTBO 00PA30BAHUA U MOJIOIEKHOM NMOJUTHKH
CepaiioBcKkoii o0J1acTu
MKY YO I'O boraanosu4
MAOY Komenckasa COI

COI'JIACOBAHO /Y TREE;
3&M.,-1P1p€%0}?,}/10 VB - ’ // (‘,’
s} I Hoboxaw bt & Kennuna

WIB afogrerz 2023r\* &% 2202 Jr.

PABOYAS IPOTPAMMA
(ID 495434)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

Komenkn, 2023



IHHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOrO Kypca «I['eomerpus» 0a30BOro ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAaHAApTa CPEAHEro OOIIero o0pa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPAAUIMN POCCHICKOTO 00pa30BaHUA.
Peanuzanus nporpammel o0ecrieurBaeT OBIAJCHUE KIFOYEBBIMU KOMITETCHIIUSIMU,
COCTABJISIIOIIMMHU  OCHOBY IS CaMOpPa3BUTHUSI U HEMPEPHIBHOTO 0OOpa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIBHOI'O Pa3BUTHUSA
JTUIHOCTH 00YYaIOIIHUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxnocTp yueOHOro Kypca TE€OMETPHUM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOYCJOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX U
NpPEIMETHBIX PE3YJbTaTOB OOYyYEHHsS] T'€OMETPUU B HAIPaBICHUH JUYHOCTHOIO
pa3BuUTUs OO0y4aromuMxcs, (OPMUPOBAHUSA (PYHKIMOHAIBHOW MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUEHHUS IPYruX y4yeOHbIX AUCUUIUINH. Pa3BuTHe y oOyuarommxcs
MIPaBWIbHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIEHUU TIE€OMETPHYECKHX
a0CTpaKIMii, COOTHOIIEHUH PEATBHOIO0 M HICAIbHOI0, XapaKTepe OTpa)KEHUs
MaTeMaTUYECKOW HAYKOU SIBJICHUI U IIPOLECCOB PEAIbHOIO MUPa, MECTE TEOMETPUHU
B CUCTEME HayK M pOJIM MAaTEMATUYECKOTr0 MOJECIIUPOBAHMSI B HAYYHOM IO3HAHUU U
B IIPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIIUXCsl, a
TAaK)K€ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX I aJalTaldd B COBPEMEHHOM
00I11eCTBE.

['eomerpus siBiiseTcss OAHMM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
obmiero o0Opa3oBaHUs, Tak KakKk O0O0ECIEeYMBACT BO3MOXKHOCTh M3YUYEHHs Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbllUIEHHE, (OPMUPYEMOE MPU H3YYEHHHU OOYYarOIIUMUCS
HNOHATUHHBIX OCHOB T€OMETPUU U MOCTPOCHUHU LENOYKH JIOTHUYECKUX YTBEPKIACHUN
B XOJI€ pELICHUs T'€OMETPUYECKMX 3a]ady, YMEHHUE BBIJIBUraThb W OIPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIIOIB3YIOTCS MpPU PEIICHUH 337a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHne opueHTHpOBaThCSI B MPOCTPAHCTBE UTPAET CYUIECTBEHHYIO POJIb BO
BceX 00JacTsIX AeATeNbHOCTU uenoBeka. OpHeHTalus 4eaoBeKa BO BPEMEHHM W
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHUaIbHOro ObITHA, (opMa
OTpaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHHUS M AKTUBHOIO
npeoOpazoBaHusl  JAeWCTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu 00BEIUHSET pa3HbIe BUbl YUE€OHON U TPYJOBOU JEATENBHOCTH, SBIISETCS
OJJHUM H3 TpO(ecCHOHAaTbHO Ba)XXHBIX KaudyecTB, MOITOMY aKTyajlbHa 3ajaya
dopMupoBaHusi y  OOy4YalOIIMXCS  MNPOCTPAHCTBEHHOIO  MBILUIEHUS  Kak
Pa3HOBUIHOCTH OOpPA3HOIO MBILIUIEHUS — CYLIECTBEHHONO KOMIIOHEHTa B
HOJArOTOBKE K IIPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HAIIPABJICHUSM.

Llens ocBoeHusi mporpamMmbl yueOHoOro kypca «l'‘eomerpusi» Ha 0OazoBOM
ypoBHE 00yuyeHuss — oOmeo0pa3oBaTeIbHOE M OOUIEKYJIbTYPHOE pa3BUTHE
oOyuaronuxcs yepe3 odbecrnedeHre BO3MOKHOCTH MPUOOPETEHNS U UCTIOIb30BaHUS
CUCTEMATHUYECKUX TEOMETPUYECKUX 3HAHUM ¢  JNEUCTBUH, CHEIUPUIHBIX
r€OMETPUH, BO3MOXKHOCTU  YCIEHIHOTO MPOAODKEHHS  00pa3oBaHUS IO
CHENUATbHOCTSM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAaHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMerpuu Ha 0a30BOM YpOBHE IIpeIHA3HayeHa ISl
o0yyarouuxcs CpeHel IIKOJIbI, HE UCIBITHIBABIINX 3HAUUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Takum oOpa3om, oOydarommecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIIME MaTEMAaTUYECKHE YMEHHUS, CBSI3aHHBIE CO
cnenupuKoil reoMeTpur U HeoOXOAUMBIE JIJISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oH1 HMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPUIO OoJiee ri1y0oKo, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUECKUX 3HAHUAX B
po(ecCUOHATIbHOMN AESITEIbHOCTH.

JIOCTH)KEHHE 1EeNM OCBOEHHS HPOrpaMMbl OOECIIEUMBAETCS PELICHHEM
COOTBETCTBYIOIIMX 3a1ad. [lpuopuTeTHbIMM 3aJadyaMud  OCBOEHHA  Kypca
«["eomerpun» Ha 6a30BoM ypoBHE B 10—11 knaccax siBastoTcA:

e (opmupoBaHue TmpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE MIPEJICTABICHNUS O MHOTOI'PAaHHUKAX U TEJIaX BPALCHUS KaK
0 BWOKHEWIIMX MaTeMaTHYECKUX MOJENSX, MO3BOJISIONIMX ONUCHIBATH U
U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOLIEr0 MUPA;

e (opMHpOBaHME YMEHHs pACIIO3HABATh Ha 4YepTexkax, MOAEIAX U B
pealbHOM MHpE MHOT'OTPAHHUKH U TEJa BPAIICHNUS;

e OBJAJCHHE METOJAMM PELICHHS 3a/1ad HAa MOCTPOECHHS Ha M300pa)KEHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

e (OpMHPOBAHME YMEHHUS OINEPUPOBATH OCHOBHBIMU IOHATHUSMHU O
MHOTOTpaHHMKaX U TejlaX BPalleHUs] U UX OCHOBHBIMHU CBOMCTBAMH;

e OBJAJACHUE  AITOPUTMAMHU  PEHIEHUS  OCHOBHBIX  THUIOB  3aj]ad;
(dbopMHpOBaHME yMEHUS MPOBOJIUTH  HECJOXKHBIE  JOKa3aTelIbHBIC
pacCyX/leHUs B XOJ€ PELICHUs CTEPEOMETPUUYECKUX 3alad U 3a7ad C
INPaKTUYECKUM COJIEPIKAHUEM;



e Pa3BUTHE MHTEIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIUXCH,
NO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHHUM, KPUTHUHOCTH
MBIILLJICHUS;

e (opmupoBaHue GYHKIMOHAIBLHOW I'PAaMOTHOCTH, PEJIEBAHTHON I'€OMETPUN:
YMEHHE PaclO3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KU3HEHHBIX CUTYyalUsX U MPU U3YUEHUH
OpYyrux  y4eOHbIX  MPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpPOBaTh UX Ha S3bIKE T€OMETPUH U CO3/1aBaTh
Ir€OMETPUYECKUE MOJENIH, NPHUMEHATh OCBOCHHBIH TI'€OMETPUYECKUI
anmapat i peueHus — NPaKTHUKO-OPUEHTHPOBAaHHBIX  3aj1ad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJy4YE€HHBIE PE3YJIbTaTHI.

OTnUYUTENBEHON OCOOEHHOCTHIO MPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEpPEOMETPHUH B HaYaje €ro U3y4eHus 3a7ay, peiaeMblX Ha YpOBHE HHTYUTUBHOIO
MO3HAHUs, U OMpene’IEHHBIM 00pa30oM OpraHM30BaHHAs padOTa HaJA HUMHU, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJUPYET NMPOTEKAHWE MHTYUTUBHBIX MIPOILIECCOB, MOTUBUPYET K JaJIbHEHUIIEMY
U3Y4YECHUIO IIPEIMETA.

[Ipennourenue OoTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IPAKTUYECKON NEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEICTABICHUM Y
y4daluxcs B Kypce CTEpEOMETPHUU ITPOBOJINUTCSA 3a CUET PELICHMS 3a/1a4 HA CO3JJaHUE
OPOCTPAHCTBEHHBIX O0pa3oB M 3a7a4y Ha OINEPUPOBAHUE MNPOCTPAHCTBEHHBIMU
oOpazamu. Co3naHue oOpaza TPOBOAMUTCS C OMOPOM Ha HArjIsSgHOCTh, a
olepupoBaHuEe 00pa3oM — B YCIOBUAX OTBJIEUEHUS OT HAIJISIAHOCTH, MBICIEHHOTO
U3MEHEHMSI €r0 UCXOAHOTO COAEPIKAHMS.

OcHoBHBIE copepxaTenbHble JIUHUM Kypca «I'eomerpum» B 10-11 knaccax:
«MHororpanHukmn», «IIpsMple U MITOCKOCTH B IIPOCTPAHCTBEY, «Tena BpameHus»,
«BexTopsl ¥ KOOPAMHATHI B IIPOCTPaHCTBE». POPMHUPOBAHUE JIOTUYECKUX YMEHUN
pacnpezensercsi He TOJIbKO [0 CoiepKaTeIbHbIM JIMHUAM, HO U 110 ToAaM 00y4eHus
Ha YPOBHE CpelHEro o01iero oopa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSI pabodeil mporpaMmsbl, paclpenenéHHbIM 10 TrojaM oOydeHus,
CTPYKTYpUPOBAaHO TakuM oOOpa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUECKUMU
MOHATUSIMU U HAaBBIKAMHU OCYLIECTBJISJIOCH MOCJIEN0BATEIBLHO U MOCTYIATEIBHO, C
COOJII0JIEHUEM IPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKIIFOYAJIUChH B
OOLIYI0 CHCTEMY TI'€OMETPUUYECKUX MNPEJCTABICHUN OOY4YalOIIMXCA, PACIIUpss U
yriay6uisst e€, o0pa3yst IPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yuenne reomerpun orBoaurcs 2 yaca B Hexenmo B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a gBa rojga ooydenus - 102 yueOHbIX yaca.



COILEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE  TIOHSITUSI ~ cTepeoMeTpud. Touka, TmpsAMasi, MIOCKOCTb,
npoctpancTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
AKCHUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxkeHue NpsIMBIX B IIPOCTPAHCTBE: MEPECEKAOIIUECs,
napajyiebHble M CKpemuBarommecs npsMbeie. l[lapannensHOCTh HPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MAPAUICIIBHBIE MPSIMBIE B  MPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSMBIX; MAPAIIIENBHOCTh MPSMOW U IUIOCKOCTH. YTJIBI C
COHANPaBJICHHBIMU CTOPOHAMHM; Yroid MEXKAYy HpsIMBIMA B IPOCTPAHCTBE.
[TapauteTbHOCTB IIOCKOCTEM: apasuIEbHbIE INIOCKOCTH; CBOMCTBA MapajlIeIbHbIX
miockoctel. [Ipocreiiiirie mpocTpaHCTBEHHbIE (GUTYPHI HA MJIOCKOCTHU: TETPadp,
KyO, mapaiesenues]; HoCTPOeHUE CEUCHU.

[leprieHIUKYISIPHOCTh OPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbIE B
MPOCTPAHCTBE, MPSAMBIE MapaUICIbHbIE W TEPHEHAUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK TEPNEHIUKYISIPHOCTH TMPSAMOM M INIOCKOCTH, TEOpemMa O MPsSMOM
NEPNEHAUKYJIAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAHHBIA  yroJl, JIMHEWHBIA Yroi JBYTPaHHOIO  yrJa.
[lepnieHaUKyISp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT MPSAMOU JI0 TUIOCKOCTH, MPOEKIUS (PUTYpbI HA TUIOCKOCTh. [lepneHauKyasspHOCTh
IJTIOCKOCTEN: MPHU3HAK MEPHEHAUKYISPHOCTH ABYX IUIOCKOCTE. Teopema o Tpéx
NEepPHEHINKYJIIAPaXx.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPHU3MBIL; MPsSMasi U HAKIOHHAs MPU3MbI, OOKOBAsI U
IIOJTHAS ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, MPSIMOYTOJIbHBIN
napajyieNienune] U ero cpoucrtea. Ilupamupa: N-yronpHas nupamMuja, TPaHU U
OCHOBaHUE MUPAMUJIBI; OOKOBAsI U MOJIHASI TOBEPXHOCTH MUPAMU/IbI; IPABWIIbHAS U
yceu€HHasg MNHpaMHuaa. OIJIEMEHTbl Mpu3Mbl M nHupamuabl. [IpaBuUIibHBIE
MHOTOTPAHHUKHU: TMOHATHE MPAaBWIBHOI'O MHOI'OTPAHHUKA; MPAaBUJIbHAS IpU3Ma U
MpaBWIbHAS MHUpPaMUJIa; NpaBUJIbHAs TPEYrojibHash MHUpaMHIa M TPaBUIbHBIN
teTpadaAp; KyO. IlpencraBieHue o0 MpaBUIbHBIX MHOIOTPAHHHUKAX: OKTa’dp,
noaeka’ap v ukocaxap. CedeHust NpUu3Mbl U MUPAMU/IBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOIi,
IJIOCKOCTU. DJIEMEHTHI CHMMETPHUU B MUpaMUIaX, HapaJlieienuIeiax, MpaBuiIbHbIX
MHOTOTPaHHHUKAX.



BoluncneHue 3I€MEHTOB MHOTOTPaHHUKOB: péEOpa, JuaroHalid, VYTJIbL
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIA/Ib OCHOBAHMI, TEOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOil mpu3Mbl. [Lomans
OOKOBOH TITOBEPXHOCTH M IIOBEPXHOCTH IMPABWIBHOW IHpPaMUJIBI, TeOpeMa o
iomaay yceu€HHou nupaMuibl. [lorstue 06 o6béMe. O0BEM MUpaMUIbI, TPHU3MBI.

[TongoOuble Tena B mpocTpancTBE. COOTHONIIEHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOOOHBIX TEl.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTb, oOpasytomue IWIHHIPUYECKON
MOBEPXHOCTH, OCh IMJIUHIPUYECKON TMOBepXHOCTU. [lwnmHmap: ocHoOBaHud u
OOKOBasi TMOBEPXHOCTh, OOpa3yroIIass W OCh; IUIONIAJb OOKOBOW W TMOJHOU
MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHUYECKOH MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOH MmoBepXHOCTU. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromias
1 OCh; IUTOIAIb OOKOBOM M TIOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pasyromue
Y BBICOTA; OCHOBaHMS M1 OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AMAMETP; IUIOMIAJb MOBEPXHOCTH CQEPHI.
B3aumHoe pacnionoxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
TI0A b Cepshl.

N300paxkeHue Tes BpallleHus Ha TUI0OCKOCTU. Pa3BEépTka uIMHApa U KOHYCa.

KomOunaiuu ten BpaiieHus 1 MHOTOIpaHHUKOB. MHOT'OTpaHHUK, OTTMCAHHBIH
okoJto cdepsl; chepa, BMcaHHAS] B MHOTOTPAHHUK, WITK TEJIO BPAIICHHUS.

[Tonsatue 06 o6béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
MPSIMOYTOJILHOTO TMapajuielienunena u cieacteust u3 Heé. OO0BbEM MUWIMHApPA,
koHyca. O0BEM 11apa u 1iomaib cepsol.

[TogoOubie Tema B mpoctpancTBe. COOTHOLIEHUS MEXAY IUIOHIAASMU
MOBEPXHOCTEH, 00bEMaMU TTOJTOOHBIX TEIL.

Ceuenus munHapa (mapajuieIbHO U NEPICHANKYISIPHO OCH), CEUCHUSI KOHYCca
(mapasnienbHOe OCHOBAHUIO U TIPOXOSIIEe Yepe3 BEPIINHY), CEUEHUS apa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocty U B mpocTpaHcTBe. CloKEeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKeHHE BEKTOpa Ha 4ucio. Pa3joxkeHue BeKTopa Mo TpéM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBwio mapauienenunena. Pemenue 3agay, CBS3aHHBIX C
OpUMEHEHUEM TMpaBuil JAeWcTBUI C BekTopamu. llpsimoyronpHas cucrema
KoopauHAaT B ImpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAWHATax. Yroil Mexay Bekropamu. CKalsipHOE MNPOU3BEICHHE BEKTOPOB.



Brruncnenne yrioB Mexay NpsSIMBIMHU U IUIOCKOCTAMU. KOoOpAuMHAaTHO-BEKTOPHBIN
METOJ IIPU PELICHUU TEOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA MPOTpPaMMbl  y4eOHOTO TpeaMeTa
«MareMaTuka» XapakTepUu3yrTCs:

I'paxxnanckoe Bocnnuranme:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YyUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOro OOIIEeCTBa, TMPEACTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SIBICHUM,
MpoIeAyp TpaxJaHCKOro ooOmiecTtBa (BBIOOPHI, OMNPOCHl U TIp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIMAMY U Ha3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO POCCUNCKON IpaXAaHCKOW UJICHTUYHOCTH, YBAKCHUS K
IPOLIJIOMY U HACTOSIIEMY POCCUICKON MaTEMATHKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHYKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM LIKOJIBI,
K MCIOJIb30BAaHUIO ATUX JOCTHKEHUN B JIPYTHX HayKaX, TEXHOJOTUsIX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEH POCCUHCKOTO HapOJIa;
c(hOpMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUI HAYKHU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHUEM JIMYHOT'O BKJIa/ia B TOCTPOCHHUE YCTOMUUBOTO OYTYIIETO.

JcTeTnyecKoe BOCIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs SCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PaCCyXICHUN; BOCTIPUUMUYHUBOCTHIO
K MaTEeMaTUYECKUM acCIleKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

du3uveckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHSI TPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 370pOBOro u 0€30macHOro odpasa *KMW3HU, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHKE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTJIbIXa, peryisipHas pu3nyeckasi akTUBHOCTD); (PU3MUYECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHITUSAX CIOPTHUBHO-03J0POBUTEIBHON €SI TENbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  AESATEIBHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW U €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccnr u pearn30BBIBATH COOCTBEHHBIC KWU3HCHHBIC TUIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHUI0 U



caM000pa30BaHUI0 HAa TPOTSHKEHWU BCEH >KM3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 33/1a4 MATEMAaTUYECKON HAIPaBICHHOCTH.

JK0JI0TrHYeCKOe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTBIO HKOJIOTHYECKON KYyJIbTYpbl, TMOHWMAHHEM BIIUSHHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOAHOM U COLMAJIBHOU
Cpelbl, OCO3HAaHMEM TJI00AJBHOIO XapakTepa HSKOJOIMYECKUX MpoO0ieMm;
OpHMEHTAIIME HAa MPUMEHEHWE MAaTEMATUYECKUX 3HAHUW MU pPEIICHUs 3a1ad B
00J1aCTH OKPY’KaIOIIeH Cpeibl, ITTAHUPOBAHUS MOCTYIKOB M OIIEHKH UX BO3MOKHBIX
MIOCJIEACTBUN JUJIL OKPY’KAIOILIEN CPEABI.

IleHHOCTH HAYYHOI'0 NO3HAHUA:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKON HAayKh Kak cdepbl UYeIOBEUYECKOW MACSTENIbHOCTH, JTaroB eé
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LUBWIM3ALMWU; OBJIAJCHUEM S3BIKOM
MAaTEMAaTHKH W MaTEeMaTUYECKOM KYJIbTYpPOM KakK CpEICTBOM MO3HAHUS MUPA;
FOTOBHOCTBIO OCYLIECTBJISITH NMPOEKTHYID U HCCIEHOBATEIBCKYIO JESITEIbHOCTD
VHJUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOro MpeaMera
«Maremaruka» XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHbIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OCUCTNEUAMU.

1)  Vuusepcanvnvie  nozmasamenvuvle  Oevicmeus, — 0Oecneuu8arom
Gopmuposanue 06a308blX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpYJxcaowe2o  Mupa,  NpuMeHeHue  J102UYECKUX,
uccnedosamenbCcKux onepayuil, yMeHut pabomams ¢ uHgopmayuet).

ba3oBble 1ornyeckue 1ecTBUA:

e BBIBIATHh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTUIECKHUX
00BEKTOB, TOHSATHUN, OTHONICHWHA MEXKIY TOHATHIMU; (HOPMYIHUPOBATH
OTpe/eNICHUs]  TOHSATWUH; yCTaHABIMBATh  CYIIECTBEHHBIM  TPHU3HAK
KJaccu(UKauy, OCHOBaHUA sl OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHATHN3A;

e BOCIpUHUMATh, (opMynupoBaTh W NPeoOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YAaCTHBIC W OOIIHC;
YCIIOBHBIE;

e BBIABIATH  MaTEeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunss B (aKkTax, MAHHBIX, HAOIIOJACHUSIX U YTBEPKIACHUSIX;
npeaiaraTh KPUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M TPOTHBOPEYUHIA,



e JI€NIaTh BBIBOJbI C HCIIOJIL30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIBHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
yYTBEPKJEHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIbI;

e BbIOMpaTH CcHOCOO peuieHuss yd4eOHOM 3anayu (CpaBHMBATh HECKOIBKO
BApUAHTOB pEIICHUs, BBIOUpPaATh Haubonee MOAXOASAIMHNN ¢ y4ETOM
CaMOCTOSITEIIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKHe AeHCTBHA:

e HCIIOJNIB30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOUIME TMPOTHUBOPEUYUE, MpOoOIemMYy,
yCTaHABJIMBAaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSATENIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BEKTa, SIBJICHHS, TPOIECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSMHU, IPOLIECCAMU;

e CAMOCTOSITENBHO (POPMYIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pe3yJibTaTam
NPOBENEHHOI0 HAOJIOJECHUS, HUCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 0000IECHNIA;

e IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MpPOLECCA, a TAKXKE BBIIBUTATh
NPEANOIO0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaumeii:

e BBIABIATH JeUIUTH HH(GOPMAIINH, TAHHBIX, HEOOXOAUMBIX JJISI OTBETA HA
BOIIPOC U JJIs pELICHMS 3aa4H;

e BbIOMpaTh  HMHPOPMAIMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATH M MHTEPIPETHUPOBATH MH(POpPMAIIKIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYypHUPOBaTh MH(POPMAIIHIO, TIPEACTABIATh €€ B Pa3IUYHBIX (HOpMax,
WUTIOCTPUPOBATh TpadUyecKy;

e OLICHUBATH HaJEXKHOCTh uH(popMaIu o CaMOCTOSITETILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusarom

ChOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUJUXCHL.

OO0wenue:

e BOCIPUHUMATH U (OPMYIHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUIMU
U [eTSIMUA OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHUS



B YCTHBIX U IMMCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOAY PEIICHUS
3a/1a4l, KOMMEHTHUPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJI€ OOCYKIEHMs 3a7aBaTh BOIIPOCHI I10 CYILECTBY O0CYKIAEMON TEMBI,
npoOJIeMBl, pelIaeMoi 3a/1auu, BbICKAa3bIBaTh UJI€U, HAIIEJIEHHbIE HA MIOUCK
pelIeHnsl; COMOCTABIATH CBOM CYXKIECHMS C CYXACHUAMH JPYIUX
YYaCTHHUKOB JHAJIOra, OOHapyXWBaTh PA3JIMYME U CXOJCTBO MO3ULIUN; B
KOPPEKTHOU popme HopMyTupOBaTH pa3HOTIACHS, CBOM BO3PAKEHNUS;
IIPEACTABIATh  PE3yibTaThbl  pELICHHs  3a4a4d,  OKCICPUMEHTA,
UCCIIEJIOBAHMUS, IPOEKTA; CAMOCTOSITENIHO BRIOUPATh (POpMAT BBICTYIUICHUS
¢ y4€TOM 3aJa4 MPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBO:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHIUBUIYaTIbHOM
paboThl TpU penIeHUH YYeOHBIX 3a/iad; MPUHUMATH I[€Ih COBMECTHOMN
NESTeNhbHOCTH, IIAHUPOBATh  OPraHW3alUI0 COBMECTHOW  paboOThI,
pacrpenensTh BHIAb padoOT, JOTOBApUBATHCS, OOCYXKIaTh MpoOIecC |
pe3yabTar paboThl; 00001IaTh MHEHHSI HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBI» W WHBIC); BBIMOJHITH CBOI YacTh pPabOTHI H
KOOPJMHUPOBATh CBOU JICHCTBUS C APYTMMH WICHAMH KOMaH/IbI;, OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMIA MPOAYKT TIO KPUTEPHUSIM,
c(hOopMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

3) Yuueepcanvuvie pecynamuesnsie oeticmaus, obecneuusarom hopmuposarue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranmu3auus:

COCTAaBJISITH IJIaH, AJITOPUTM PEIIECHUS 3aJ1auu, BEIOUpPATh CIIOCOO pelieHus
C y4€TOM MMEIONITUXCSI PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHdOpMaIIHH.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBbIKAMHU IO3HABaTENbHOM pediaekcuu Kak OCO3HAaHMS
COBEPILIAEMbIX JEHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YNIHTATOB;
BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yibTara
pELIeHHs] MaTEMaTUYECKOM 3aauH;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3SHUKHYTh IIPU PEIICHUH 33]1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3y/lbTaTa IEIM U YCIOBUSM, OOBACHATH
IOPUYMHBI JTOCTHKEHUS WIM HEJOCTH)KEHUS PEe3ylbTaTOB JIEATEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBath NOHATUAMMU: TOUYKA, IIPsIMAs, INIOCKOCTb.

IIpuMeHATh aKCUOMBI CTEPEOMETPUM M CJEACTBUS W3 HUX IPHU PEIICHUU
r€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: NAPAILIETBHOCTh U MEPIEHANKYISIPHOCTD IPSIMbBIX
U IUIOCKOCTEMN.

KnaccupumpoBaTs B3aUMHOE paCIONIOKEHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHATHUAMM: JABYTPaHHBIM Yroj, T'paHU JBYI'PAHHOIO YIJa,
peOpo BYrpaHHOrO yrjia; JUHEWHBIN yroj ABYTPAHHOIO YIJa; TpajycHas Mmepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M HEBBITYKJIbII
MHOT'OI'PaHHHMK, 3JIEMEHThl MHOTOT'PaHHUKA, PABUJIbHBI MHOTOI'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHHMKOB (IHpaMUJa; NpHU3Ma,
IOpSMOYTOJIbHBIN Mapaenenumnes, Kyo).

KnaccupummpoBath ~ MHOTOrpaHHHKH,  BbIOMpass ~ OCHOBaHHUS UL
Kiaccuukauuy  (BBITYKJIbIE M HEBBINYKIBIE MHOIOTPAHHUKHW; HPaBUJIbHbBIE
MHOTOT'PaHHUKH; IPSIMbIE U HAKJIOHHBIE MPU3MBbI, TApAJIJICIICUIIEIbI ).

OnepupoBath MOHATUSMHU: CEKYIas INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOEHUS CEYEHUM, UCTIOIB3Ysl METOJ, CJIE0B.

CtpouTh CE€YEHUST MHOTOIPAaHHMKOB METOJOM  CJI€[OB, BBIOJHITh
(BBIHOCHBIE) IUJIOCKHME YEPTEKH M3 PUCYHKOB NPOCTHIX OO0BEMHBIX (UTyp: BUA
CBEPXY, COOKY, CHU3Y.

Pemats 3aaun Ha HAXOXKIACHHE T€OMETPUUYECKUX BEIIMYUH MO 00pa3laM Wiu
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJbl IPH pPELIECHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNPAMOHW, OT TOYKM [JO IUIOCKOCTH, MEXKAY
CKPEIIMBAIOIINMHUCS MPSMBIMHU.

PemaTp 3a1aun Ha HaXOXKAECHUE FEOMETPUYECKUX BEJIIMYMH 110 00pa3naM Win
QIrOpUTMaM, MPUMEHSSI U3BECTHBIE AHANMTUYECKUE METOJbl NPHU PEUICHUHU
CTaHAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMHUCA MPAMBIMH, MEXIAYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, JIBYTPaHHBIX YIJIOB.

Boruncisate 00bEMBI U TUIOLIAAM MOBEPXHOCTEH MHOI'OTPaHHUKOB (TIpHU3Ma,
nupaMua) C IpUuMeHeHUueM (OpMYIT; BEIUUCIISITh COOTHOLIEHHS MEXTYy TUIOIIAAIMU
OBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAaHHHUKOB.



OnepupoBaTh MOHATHUAMHU: CUMMETpPUS B MPOCTPAHCTBE; ILIEHTP, OCh H
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUH (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBhIBATE M HUHTEPIPETUPOBATH HHPOpPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpeAcTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[TpumensTh reoMeTpruyeckue (PaKThl 171 pEIICHUs CTEPEOMETPUUYECKUX 3a/1ay,
MPEAIOIArauX HECKOJIBKO IAroB PELICHUs, €CITU YCIOBUS TPUMEHEHHUS 33/ 1aHbI
B SIBHOU (hopme.

[IpumenaTs mOpocTedIIre MPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a7aY.

[IpuBoAMTE NpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE H
YKU3HH, pACIIO3HABATH MIPOSIBJICHNE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOMy4YEHHBIE 3HAHWSA HA IPAKTHUKE: AHAJIW3UPOBATH PEAJIbHBIE
CUTyallud W TMPUMEHATh HW3YyUYECHHBIC IOHATUS B IIPOLIECCE IMOUCKA PEIICHUS
MaTeMaTu4ecku CcGOpMYJIUPOBAHHOM TPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MCCIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX TIOHITHI U TEOpeM, anmnapara anreOphl; pemarh
MPAKTUYECKUE 3a/1a4l, CBA3aHHBIE C HAX0XKJAECHUEM I'€OMETPUUECKUX BEJINYMH.

11 KJIACC

OnepupoBaTh TOHATHIMU: [UIWHIPUYECKAs TOBEPXHOCTh, OOpa3yIOIINe
UTMHAPUYECKON MTOBEPXHOCTH; IIFJIMHIP; KOHWYECKAst TOBEPXHOCTH, 00pasyromue
KOHUYECKOHN TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpPXHOCTb.

PacnioznaBath Tena BpamieHus (LUIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYYEHHUS TEJ BpaIICHHUS.

KnaccudunmpoBars B3auMHOE pacnoyioxkeHue chepbl U MIIOCKOCTH.

OnepupoBaTh MOHATHSIMHM: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMeHTa; IIapOBOM CJION, OCHOBAHME IAPOBOrO CIIOS, BHICOTA MIAPOBOIO CIIOS;
IaPOBOM CEKTOP.

Beraucisate  00BEMBI M IJIOMIAM  TOBEPXHOCTEH TN  BpalleHUs,
TCOMETPUICCKUX TEII C TPUMEHEHuEM (popmyi.

OmnepupoBath MOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B Chepy ¥ ONMUCAHHBIHI
okoJto cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BBIYucisITh COOTHOMICHHUSI MEXTY IUIOMAIASIMU TTOBEPXHOCTEH W 00bEMaMU
MOT00HBIX TEJl.

N3o00paxarh u3zydaemble QUIYpbl OT PYKM U C NPUMEHEHHUEM MPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BrITIONHSTH (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: B CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHU.



W3Bnekatb, HHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HMH(DOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO HAa YepTeXax U
PHUCYHKaX.

OnepupoBath MOHITHEM BEKTOP B POCTPAHCTBE.

BbmonHsaTe OeMCTBUSL  CIOXKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMHU CBOWCTBAMHU OHM 00JIaAAf0T.

[IpyMeHATh paBUIIO MapalieNenuIesa.

OneprpoBaTh NOHATUSAMU: J€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpA, Yrojl MEXAY
BEKTOPAaMH, CKaJIIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHbBIE
BEKTOPHI.

Haxoautb cyMMy BEKTOPOB M IPOM3BEECHUE BEKTOPA HA YNCIIO, YTOJI MEXKIY
BEKTOpaMH{, CKaJsipHOE MPOU3BEIEHUE, PACKIAIbIBaTh BEKTOP MO JBYM
HEKOJJTMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM cHCTEME KOOPAMHAT.

[TpumeHsTH TeOMETpUYECKUE (GAKTHI TSI PEIICHUs CTEPEOMETPUUECKHX 3a/1ad,
MPEIoJaratoliuX HECKOJIbKO 1IAaroB PEIIEHUs, €CJIU YCIOBUS IPUMEHEHHUS 3aJaHbl
B SIBHOH (popMme.

Pemate mpocreiimrie reoMeTpruecKHe 3aladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemare 3amaun Ha JJOKa3aTENbCTBO MATEMAaTHYECKUMX OTHOIICHUH H
HaXOXKJI€HWE TEOMETPUUECKUX BETUYMH MO0 00pa3liaM Wil allrOpuTMaM, IpUMEHsIs
M3BECTHBIC METO/IbI P PEIICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[TpumeHnsTh mpocTellMe NPOrpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPUIECKUX 3a/1ad.

[IpuBoauTh MpHUMEpPbl MaTEMaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPONE H
KU3HU, PACIIO3HABATH MPOSIBIICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHsTH MONMyYyeHHbIE 3HAHMSA HAa TMPAKTHKE: aHAIM3UPOBATH peajibHbIC
CUTyallud ¥ TPUMEHATHh H3y4YeHHBIE IOHATHS B IMPOIECCE IOMCKA pPelIeHHs
MaTeMaTHU4ecKd C(HOPMYIHPOBAHHON TMPOOJIEMBI, MOJAEIUPOBATh peajbHbIC
CUTyalldd Ha s3BIKE TEOMETPUH, UCCIEAOBAaTh IOCTPOCHHBIE MOJEIH C
UCTIOIh30BAHUEM T'€OMETPUUCCKUX MMOHITHI U TEOpEM, arrmapara anreOpsl; pemarhb
NpaKTUYECKUE 3a7a4H, CBA3aHHBIC C HAXOXKICHUEM I'eOMETPUYECKIX BEITMYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsunyecTBo 4acoB
Ne HanmeHoBaHMe pa3iesioB U TeM DJIeKTpOHHBIe (1M (ppoBbIe)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
https://www.yaklass.ru/p/geometria#program-
1 BBenenue B ctepeoMeTpuio 10
10-klass
[IpsimMble U MIIOCKOCTH B )
https://www.yaklass.ru/p/geometria#program-
2 npoctpancTse. [lapamienbHOCTh 12 1 10-klass
MPSIMBIX U IJIOCKOCTEMN
3 IlepnieHAMKYISAPHOCTD MPSMBIX U 12 https://www.yaklass.ru/p/geometria#program-
IJIOCKOCTEH 10-klass
4 VYrael Mexay NpIMbIMU U 10 1 https://www.yaklass.ru/p/geometria#program-
MIOCKOCTSIMU 10-klass
https://www.yaklass.ru/p/geometria#program-
5 MHoTOrpaHHUKH 11 1
10-Kklass
N https://www.yaklass.ru/p/geometria#program-
6 OO6BEMBI MHOTOTPaHHHUKOB 9 1
10-klass
7 [ToBTOpEHME: ceueHus, 4 1 https://www.yaklass.ru/p/geometria#program-
pacCTOSHUA U YIJIbI 10-klass
OBILIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iejioB U JJeKkTpoHHbIe (HU(pOoBbLIE)
Kontpoabubie | IlpakTuueckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThbI padoThI
1 T 12 https://www.yaklass.ru/p/geometria#program-
eja BpallleHus 11-Klass
2 O6LEMLL Tell 5 1 https://www.yaklass.ru/p/geometria#program-
11-klass
3 BexTopb! 1 KOOpAUHATEI B 10 1 https://www.yaklass.ru/p/geometria#program-
MIPOCTPAHCTBE 11-klass
4 [ToBTOpenwue, o600IIEHNE, 7 1 https://www.yaklass.ru/p/geometria#program-
CHCTEMAaTH3aIus 3HaHUH 11-klass
OBLIEE KOJIMYECTBO YACOB I10 34 3 0
[MPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3YYeHH S

DJIeKTpPOHHbIe U (POBbIE
o0pa3oBaTe/bHbIE PeCypChl

OCHOBHBIE TIOHATHUS
CTepEOMETPHUH: TOUKA,
npsiMasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuia
N300paKeHUs Ha PUCYHKAX:
M300paKeHus! II0CKOCTEH,
MapayieIbHbIX TPSIMBIX
(OTpe3KOB), CepeUHBI
oTpe3Ka

IlonsTus: nepecekaromyecs
IIJIOCKOCTH,
nepeceKkaronyecs npsamas u
IUIOCKOCTh

IlonsTus: nepecekaromyecs
IIJIOCKOCTH,
nepeceKkaronyecs npsamas u
IUIOCKOCTh

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUE
MHOTOTPaHHUKOB Ha
pUCYHKaX, Ha
MPOSKIIMOHHBIX YePTEkKaX




HauanbHble cBeieHHS O
KyOe U UpaMujIe, ux

> pa3BEPTKU U MOJETIH.
CeueHust MHOIOTPaHHUKOB
HauanpHbIe cBeeHUS O
5 KyOe U UpaMHe, ux
Pa3BEPTKU U MOJIEIIN.
CeueHust MHOTOTPAaHHUKOB
TousTre 06 https://www.yaklass.ru/p/geometria/10-
AKCHOMATHICCKOM klass/osnoynve-poniatiia-s'ft_ar_e(_)metrii-
7 MMOCTPOCHUU CTEPEOMETPHH: 10438_/ ak_smmv-ste'r_eometru-l-lkh-
prosteishie-sledstviia-9252/re-
AKCHOMBI CTCPCOMETPHH 1 325h23ad-df13-4ch3-acOf-
CJICACTBUA U3 HUX 397dc7ba8da4d
Monsrtie o6 https://www.yaklass.ru/p/geometria/10-
AKCHOMATHICCKOM klass/osnoynve—poniatiia—s‘F(_er_ec_)metrii—
8 MMOCTPOCHUU CTEPEOMETPHH: 10438_/ ak_s |omv-ste_r_eometr||-|-|kh-
prosteishie-sledstviia-9252/re-
AKCHOMbI CTCPCOMCTPHH 1 325b23ad-df13-4ch3-acOf-
CIIEACTBHUS U3 HUX 397dc7basdas
Monstie o6 https://www.yaklass.ru/p/geometria/10-
AKCHOMATIUCCKOM klass/osnoynye-poniatiia—s‘Ft_er.e(_)metrii-
9 MMOCTPOCHUU CTEPEOMETPHH: 10438_/ ak_5|omy—ste_r_eometr||—|-|kh-
’ prosteishie-sledstviia-9252/re-
AKCHOMBI CTCPCOMCTPHH 1 325h23ad-df13-4ch3-acOf-
CJIEACTBUS U3 HUX 397dc7ba8dasd
TousiTre 06 https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-
10 aKCHOMATUYECKOM

IOCTPOEHUH CTEPEOMETPHUU:

10438/aksiomy-stereometrii-i-ikh-
prosteishie-sledstviia-9252/re-




AKCHOMBI CTCPCOMCTPHUHA U
CJIICACTBHS U3 HUX

325b23ad-df13-4cb3-ac0f-
397dc7ba8da4

B3anmHoe pacrnionoxenue
MPSIMBIX B POCTPAHCTBE:

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-

11 MepeceKaronuecs, 10435/opredelenie-i-svoistva-
napaJjieabHbIe U parallelnosti-priamykh-priamoi-i-
CKPENIMBAIOIINECS PSIMBIE loskosti-9253
HapaHJIeHBHOCTb HpSIMBIX H
IUIOCKOCTEH B https://www.yaklass.ru/p/geometria/10-
MPOCTPAHCTBE: klass/parallelnost-v-prostranstve-

12 NapajuieNbHbIE NPSMbIC B 10435/opredelenie-i-svoistva-
IIPOCTPAHCTBE; parallelnosti-priamykh-priamoi-i-
napasuieNbHOCTb TPEX loskosti-9253
MPSMBIX
[TapaJuieIbHOCTD MPSAMBIX U https://www.yaklass.ru/p/geometria/10-
IJIOCKOCTEH B klass/parallelnost-v-prostranstve-

13 IIPOCTPAHCTBE: 10435/opredelenie-i-svoistva-
[TapamienbHOCTh IPSIMON | parallelnosti-priamykh-priamoi-i-
IDIOCKOCTH ploskosti-9253

https://www.yaklass.ru/p/geometria/10-
VIIBI C COHATIDABICHHEIMI klass/parallelnost-v-prostranstve-

14 P 10435/opredelenie-i-svoistva-

CTOpOHaMH skreshchivaiushchikhsia-priamykh-
ugol-mezhdu-priam -11302
https://www.yaklass.ru/p/geometria/10-

VIO MEKLY IDSIMEIMIL B klass/parallelnost-v-prostranstve-

15 AY 1P 10435/opredelenie-i-svoistva-

IIPOCTPAHCTBE

skreshchivaiushchikhsia-priamykh-
ugol-mezhdu-priam -11302




Yron Mexay npsSMbIMU B

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-

16 10435/opredelenie-i-svoistva-
TpOCTPAHCTBE skreshchivaiushchikhsia-priamykh-
ugol-mezhdu-priam_-11302
TapauIebHOCTS https://www.yaklass.ru/p/geometria/10-
17 MJIOCKOCTEH: mapasjiebHbIe klass/parallel nost_—v—p_rostrar? stve—_
10435/opredelenie-priznak-i-svoistva-
TIIOCKOCTH parallelnosti-ploskostei-11034
https://www.yaklass.ru/p/geometria/10-
CpoiicTBa napasmieabHbIX klass/parallelnost-v-prostranstve-
18 N . . .
IIOCKOCTEH 10435/opredelenie-priznak-i-svoistva-
parallelnosti-ploskostei-11034
I[Ipocreiimme https://www.yaklass.ru/p/geometria/10-
19 MIPOCTPAHCTBEHHBIE (PUTYPHI klass/parallelnost-v-prostranstve-
Ha IJIOCKOCTH: TETpasap, 10435/elementy-tetraedra-i-
KyO, TTapaJiyieienuIie;| parallelepipeda-11923
https://www.yaklass.ru/p/geometria/10-
Kklass/parallelnost-v-prostranstve-

20 [ToctpoeHue ceuenuii 10435/elementy-tetraedra-i-
parallelepipeda-11923/re-2¢9c2801-
cclc-4884-bfcf-10577333948f
https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-

21 [TocTpoenue ceuenunii 10435/elementy-tetraedra-i-
parallelepipeda-11923/re-2¢9¢2801-
cclc-4884-bfcf-10577333948f

Kontponbhas paboTa mo
22 teMe "IIpsiMble U TNIOCKOCTH

B IIPOCTPAHCTBE.




[TapannensHOCTh MPSIMBIX U
IUIOCKOCTEH"

[lepnenaAUKyYISIPHOCTD
IIPSIMOM U TUIOCKOCTH:

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-

23 prostranstve-10441/opredelenie-i-
TEPTICHAMKYIAPHBIC TPAMBIC svoistva-perpendikuliarnosti-priamoi-i-
B IPOCTPAHCTBC ploskosti-12048

https://www.yaklass.ru/p/geometria/10-

[IpsiMble napainenbHble U klass/perpendikuliarnost-v-

24 MePIEHIUKYIISIPHBIE K prostranstve-10441/opredelenie-i-
IJIOCKOCTH svoistva-perpendikuliarnosti-priamoi-i-

loskosti-12048

[Ipsimble mapasiensHble U

25 MepPIEHIUKYIISIPHBIE K
MJIOCKOCTH
[IpuzHax

26 NEPIEHIUKYIIPHOCTU
MPSIMOM U TIOCKOCTH
IIpu3Hax

27 NEPIEHIUKYIIPHOCTU
MPsIMOM M MJIOCKOCTHU
Teopema o npsimoii

28 MEePIEeHIUKYIAPHON
MJIOCKOCTH
Teopema o npsimoii

29 MePIEHIUKYISIPHON

IIJIOCKOCTH




30

Teopema o npsimoii
MEePIECHANKYIISIPHON
IJIOCKOCTH

31

[lepnenaukymnsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH OO0 IINIOCKOCTH,
paccTosiHue OT NPSMOU 110
TJIOCKOCTH

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-
prostranstve-10441/opredelenie-
perpendikuliara-naklonnoi-teorema-o-
trekh-perpendikuliarakh-9254/re-
d72d98cf-183b-4dc5-87dc-
15998590c857

32

[lepnengukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IIOCKOCTH,
paccTosiHuEe OT NPSAMOU 110
IIJIOCKOCTH

33

[lepnenguxkymnsap u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH OO IINIOCKOCTH,
paccTosiHuEe OT NPSMOU 110
IIJIOCKOCTH

34

[lepnenaukymnsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKHU OO0 IINIOCKOCTH,
paccTosiHue OT NPSMOU 110
TJIOCKOCTH

35

VYTIIIBl B IPOCTPAHCTBE: YIOJ
MEXKIy NpsIMOHN U
IJIOCKOCTBIO




36

JIByrpaHHbIi1 yroi,
JIMHEMHBIN yrou
JBYTPAHHOI'O yIJja

37

JIByrpaHHBIi yroi,
JIMHEWHBIN yroJ
IBYTPAHHOTO yIJIa

38

[lepnenaAUKYISIPHOCTD
IJIOCKOCTEM: MPU3HAK
MEePIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEMN

39

[lepnenaAUKYISIPHOCTD
IJIOCKOCTEM: MPU3HAK
MEePIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEMN

40

[lepnenAUKYISIPHOCTD
IJIOCKOCTEM: MPU3HAK
MEPIIEHAUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

41

Teopema o Tpéx
MepHEHIUKYIISIpax

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-
prostranstve-10441/opredelenie-
perpendikuliara-naklonnoi-teorema-o-
trekh-perpendikuliarakh-9254/re-
27049cf4-809c-4dbc-a46d-
faee5707fcll

42

Teopema o Tpéx
MEPIECHIUKYIIIPaX

43

Teopema o Tpéx
HEePIEeHAUKYIIIpax




KonTponbhas pabora no
TeMaM

m "TlepneHIUKYISIPHOCTD
IPSIMBIX U IJIOCKOCTEN" 1
"YTiel MEXAY IPSIMBIMU U
II0CKOCTAMU"
[ToHnaTHE MHOTOTpaHHUKA,
OCHOBHBIC 3JICMCHTHI
45 MHOT'OTPaHHUKA, BBITYKIIbIE
Y HEBBIITYKJIbIE
MHOTOTPAHHUKH; pa3BEPTKA
MHOI'OrpaHHHKa
Hpusma: n-yrombHas https://www.yaklass.ru/p/geometria/10-
HpU3Ma,; TpaH!u U OCHOBAHWA klass/parallelepiped-prizma-piramida-
46 MPU3MBI; TIpsAMast U obemy-mnogogrannikov-
HAaKJIOHHAas IIPU3MBIL; 11037/poniatie-mnogogrannika-
6OKOBAS ¥ TIOTHAS prizma-9282/re-50c9alcc-6¢91-4fd6-
TOBEPXHOCTB TIPH3MBI 9b15-5741bf8ed0e6
https://www.yaklass.ru/p/geometria/10-
[apannenenunern, klass/parallelepiped-prizma-piramida-
47 IIPSAIMOYTOJIBHBIN obemy-mnogogrannikov-
Mapauleieunes u ero 11037/poniatie-mnogogrannika-
CBOMCTBA prizma-9282/re-1935ffa0-afa7-4f17-
9ec4-528edf1d18b5
[Tupamupa: N-yronbHas
mMpamMuaa, rpaHu u
48 OCHOBAHHWE TTMPaAMHU/IBL;

OOKOBas U MOJIHAA
MIOBEPXHOCTH MTMPAMHM/IBL;




MpaBWJIbHAS U yceuEHHas
nipamMua

49

IIpaBunbHbIE
MHOTOTPaHHUKU: [IOHATHE
IIPaBUJIBHOTO
MHOT'OTPaHHUKA;
IIpaBWJIbHAA MIPU3Ma U
IIpaBWJIbHAS TUPAMUIA;
IIPaBWJIbHAS TPEYTOJIbHAS
MUPAMMJIA U TIPABUIIbHBIN
TeTpa’ap; Kyo

50

IIpencraBnenue o
IIPaBUJIBHBIX
MHOI'OTPaHHHUKAX: OKTa’p,
TOJEKad AP U UKOCAIP.

51

CummMmetpus B
IIPOCTPAHCTBE: CUMMETpPHUS
OTHOCHUTEJIHO TOYKH,
IIPSIMOM, TUIOCKOCTH.
DneMeHTbl CHMMETPUH B
UpaMU/Iax,
napa’suiesenumneiax,
MPaBUIIBHBIX
MHOTOTpaHHHKaX

52

Brruncnenune 371eMEeHTOB
MHOT'OTPaHHUKOB: pEOpa,
JTMArOHAJIU, YIJIbl

https://www.yaklass.ru/p/geometria/10-

klass/parallelepiped-prizma-piramida-

obemy-mnogogrannikov-

11037/poniatie-mnogogrannika-

prizma-9282/re-24152125-8e16-4626-

826b-2c4571f3b543




[Tnomans 60KOBOK
MMOBEPXHOCTHU U MOJTHON
IIOBEPXHOCTH MPSMOK

53 MIPU3MBI, TUIOIIA]Th
OCHOBaHMii, TeOpemMa o
OOKOBOM IMOBEPXHOCTH
NPSAMON MPHU3MBbI
[Tnomaas 60KOBOM
MMOBEPXHOCTHU U
MMOBEPXHOCTHU MPABUIBHOMN
o4 MpaMuUbl, TEOpEMa O
IUIOIIAAN OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MTAPaMU/IBI
55 KonTponbhas pabora no
teMe "MHororpaHHuku"
https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-
56 [Tonsitue 06 00BEME obemy-mnogogrannikov-11037/kak-
naiti-obem-priamougolnogo-
parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-
57 O06BEM TUpaMUIBI obemy-mnogogrannikov-
11037/elementy-piramidy-vidy-
https://www.yaklass.ru/p/geometria/10-
58 OO6BEM UpamMuIbI klass/parallelepiped-prizma-piramida-

obemy-mnogogrannikov-




11037/elementy-piramidy-vidy-
piramid-9285

https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-

59 O06BEM TUpaMUIBI obemy-mnogogrannikov-
11037/elementy-piramidy-vidy-
piramid-9285

60 O0BEM TUpaMUIBI
https://www.yaklass.ru/p/geometria/10-

61 OBBEM MpHAMBI klass/paral Ielepiped-'prizma-piramida-
obemy-mnogogrannikov-11037/kak-
naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-

62 O6BEM MpH3MEL klass/paralIelepiped-_prizma-piramida-
obemy-mnogogrannikov-11037/kak-
naiti-obem-priamoi-prizmy-7226010

63 OO0BEM TTPU3MBI

KonTponbhas pabora mo

64 Teme "OOBEMEBI

MHOTOI'PaHHUKOB"
[ToBTOpenue, o6o0IIeHNE
65 CHCTEeMaTH3alKs 3HaHUH.
[TocTtpoenue ceueHuii B
MHOTOT'PaHHUKE
[ToBTOpenue, o6o0IIeHNE
CHCTeMaTH3alus 3HAHUH.
66 Brrunciienue paccTosiHUM:

MCXKAY ABYMS TOYKaMu, OT
TOYKH 00 HpSIMOI\/JI, OT TOYKH
A0 IIIOCKOCTH, MCKAY




CKPCHIUBAOITUMHCH
MpsAMBIMHA

67

Hrtorosas KOHTpoOJIbHAS
pabota

68

[ToBTOpenme, 0600IIEHNE
cucTeMaTH3aIHsI 3HAHWMN.
Beruucnenue yrios: Mexy
CKPEIIMBAOIINMUCS
MPSIMBIMH, MEXAY IPSIMOI U
IJIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJLHEBIE
Bcero P
padoThI

IIpakTH4eckue
padoThbI

Jara
U3yUYeHH sl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

Cdepa u map: 1ieHTp,
paanyc, TuaMeTp;
TUTIOIAAb TOBEPXHOCTH
cdepbl

B3anmnoe pacnonoxenue
cheps! 1 IIOCKOCTH;
KacaTesbHas IIOCKOCTb K

cdepe; iomaab chepol

N3o6pakenue chepsl,
rapa Ha TUIOCKOCTH.
Ceuenus mapa

[MunHapuyeckas
MIOBEPXHOCTB,
obOpazyrormue
LHUJIUHAPUYECKOU
IIOBEPXHOCTH, OCh
LWJIMHIPUYECKON
MIOBEPXHOCTH

https://www.yaklass.ru/p/geometria/11-

klass/nakhozhdenie-obemov-tel-

10440/kak-naiti-obem-tcilindra-9284

nnmuaap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb,
oOpasyrolas 1 och;
IUIOIIAaAbs OOKOBOH U
ITOJIHOM ITOBEPXHOCTHU




N300paxeHne HWIMHIpA
Ha IJIOCKOCTH. Pa3BépTka
uuuHApa. CedeHus
UUIUHAPA (TIOCKOCTBIO,
napauiesIbHON WK
MEPIECHANKYISIPHON OCH
TUAJTUHIPA)

Konunueckas HOBEpXHOCTD,
oOpa3yrolre KOHU4eCKOn
HOBEPXHOCTH, OCb U
BEpUIMHA KOHUYECKON
MIOBEPXHOCTHU

https://www.yaklass.ru/p/geometria/11-

klass/nakhozhdenie-obemov-tel-
10440/kak-naiti-obem-konusa-9287

Konyc: ocHoBanue u
BEpIlIMHA, 00pa3yromas u
0Cb; IUIOIAIhL OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

Y ceuéHHBIN KOHYC:
o0Opa3yroIiue 1 BbICOTa;
OCHOBaHUs U OOKOBas
MTOBEPXHOCTh

https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-
10440/kak-naiti-obem-konusa-9287/re-
9b696f15-4954-42f6-870b-
ff095411b7a9

10

N306paxenune koHyca Ha
mockocTy. Pa3séprka
koHyca. CeueHHs KOHyca
(TUTOCKOCTHIO,
NapajyieJIbHOM OCHOBAHMIO,
U TUIOCKOCTHIO,
MPOXOJALLIEH uepe3
BEPIINHY)




11

KomOunamus ten
BpalllCHUS U
MHOTOTPAaHHUKOB

12

MHoOrorpaHHukx,
OIHCaHHBIN 0KOJIO chepsl;
cthepa, BicaHHas B
MHOTOTPaHHUK WIH B TEJIO
BpallleHUs

13

[Toustue 00 00BEME.
OCHOBHEBIE CBOMCTBA
00BEMOB Ten

14

O0BEM uIMHApA, KOHYCa

https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-
10440/kak-naiti-obem-tcilindra-9284

15

O0BEM mIapa U MmI0MmaIh
cthepsl

https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-
10440/kak-naiti-obem-shara-9289

16

[TogoOnbIe TENIa B
MPOCTPAHCTBE.
COOTHOIICHUS MEXTY
IJIOIIAAIMH
MOBEPXHOCTEH, 00BEMaMU
MOJO00HBIX TEJ

17

KonrponbHas pabora o
temaM "Tena Bpamienus" u
"O6bemsb! Ten"

18

Bexkrop Ha miuockocTu U B
MIPOCTPAHCTBE

https://www.yaklass.ru/p/geometria/11-
klass/vektory-v-prostranstve-deistviia-
s-vektorami-9248/opredelenie-i-




fizicheskii-smysl-vektora-v-
prostranstve-9286

Clo)XeHre U BEIUUTAaHUE

https://www.yaklass.ru/p/geometria/11-
klass/vektory-v-prostranstve-deistviia-

19 s-vektorami-9248/kak-skladyvat-

BEKTOpOB vektory-i-umnozhat-vektor-na-chislo-
10216
https://www.yaklass.ru/p/geometria/11-

VMHOEHHE BeKTOpa Ha klass/vektory-v-prostranstve-deistviia-

20 s-vektorami-9248/kak-skladyvat-
YUCIIO vektory-i-umnozhat-vektor-na-chislo-

10216

Paznosxenue BekTopa 1o https://www.yaklass.ru/p/geometria/11-

21 TpEM HEKOMIUIAHAPHBIM klass/vektory-v-prostranstve-deistviia-
BekTopam. [IpaBuiio s-vektorami-9248/razlozhenie-vektora-
napajuiesenume1a poniatie-komplanarnosti-12039
Pemenue 3agay,

99 CBSI3aHHBIX C
MPUMEHEHHUEM TIPaBUJIT
JIEWCTBHUM C BEKTOPAMH
IIpsimoyronbHas cuctemMa https://www.yaklass.ru/p/geometria/11-
KOOpAHUHAT B klass/priamougolnaia-sistema-

23 MPOCTPAHCTBE. koordinat-v-prostranstve-metod-
Koopaunats! BekTopa. koordinat-10439/abstcissa-ordinata-i-
IpocTeiimue 3a1aun B applikata-tochki-prosteishie-zadachi-v-
KOOpIMHATAX koordinatakh-9263
v https://www.yaklass.ru/p/geometria/11-

TOJI MEXKy BEKTOPAMH. ) .
klass/priamougolnaia-sistema-

24 CkansipHO€E NPOU3BENCHUE

BCKTOpPOB

koordinat-v-prostranstve-metod-
koordinat-10439/ugol-mezhdu-




vektorami-skaliarnoe-proizvedenie-
9283

25

Beruncnenue yrios Mexay
IIPSIMBIMU U TUIOCKOCTSMH

26

KOOpﬂHHaTHO-BeKTOpHLIﬁ
MCTO/ ITPU PpCIICHUN
TCOMECTPUUCCKHUX 3aJiayd

27

Konrponbnas pabora o
teMe "BekTopsl n
KOOPJIMHATBHI B
npocTtpancTee”

28

[ToBTOpeHue, 06001IeHNE U
cUCTEeMaTH3alMs 3HaHU.
OcHoOBHBIE QUTYPBI,
(bakTbl, TEOpEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpenue, 06001IeHNE U
CUCTEeMaTH3aIlHs 3HAHUH.
OcHOBHBIE QUTYPHI,
(axThl, TEOpEMBI Kypca
IJIaHUMETPpUU

30

IToBTOpEHME, 0000IIEHNE 1
CUCTEMAaTH3aINs 3HAHUMN.
3aauu MIIAHUMETPUN U
METOJIbI UX PEIICHUS

31

IToBTOpEHME, 0000IIEHNE 1
CUCTEMAaTHU3aINS 3HAHUHN.
3aauu MIIAHUMETPUN U
METOJIbI UX PEIICHUS




IToBTOpEeHME, 0000IIEHNE 1
CUCTEMAaTHU3aIN 3HAHUHN.

32 OcHoBHBIE HUTYPHI, 1
(axThl, TEOpEMBI Kypca
CTepPEOMETPUN

33 Nrtorosas KOHTpOJIbHAS 1
pabora

34 [ToBTOpenue, o6o0IIeHNE U 1
cUCcTeMaTu3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB 34

1O ITIPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTEMaTUYECKOT0 aHaJIN3a, TEOMETPHSI.
I'eomerpus, 10-11 knaccel/ Atanacsia JI.C., byryzos B.®., Kagomies C.b. u

npyrue, Axnnoneprnoe obmectBo «M3narensctBo «IIpocBemenney

METOAUYECKHUE MATEPHUAJIBI 1JIS YYUTEJIA

3uB b.I'. Jlugaktuyeckue Mmarepuaisl. I'eomerpus. 10 kiacc.- M.:
IIpocsemenne, 2009.

3uB b.I'. lunaktnueckne marepuainsl. ['eomerpust. 11 kimacc.- M.:

IIpocsemenue, 2009.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/
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