N T T T T T T A e e

MUIHCTEPCTBO NPOCBEILEHWS POCCUACKON ®EJEPALIANA
MIHHHCTEPCTBO OBPAZOBAHWSI M HAYKH JNOHEIIKOH
HAPO/JHOMN PECIYBJIHUKH

MYHHHIUTA/IBHOE BIO/UKETHOE OBUIEOBPA3OBATEJIBHOE
VUPEIEHUE "IKOJIA Ne64 TOPOJIA JIOHEIIKA"

PACCMOITPEHO COI'JTACOBAHO
HIMO yanp€ofii maTevaTHKH w
H.A Mpawenko = A.A.Xnunyﬂ\ ‘;

MpNe 4 oruld »08 2023r.  oredf »08 2023r.

PABOYAS ITPOI'PAMMA
(ID 1748622)

yaeGnoro npeamera «leomerpust. Yraybaennstii yposenb»

Juist obyuaroinxes 10 knacca

r.Jloneux 2023

P —r

L

o W T AT B A - B

B e T

T — e s



IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIb3YIOTCSL IPU PEIICHUH 33Ja4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
COCTaBJIsAIOLIEH MpeaMeTHOM oOmactu «MaremaTuka W uH(pOpMaTuKa» uepe3 olecredeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMU 3a/1la4yaMH Kypca FeOMeTpUr Ha YriyOJ€HHOM ypOBHE, PACHIUPSIIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYpbl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpOBaHHE MPEICTABIEHUS O MPOCTPAHCTBEHHBIX (UIypaXx KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reéOMeTpHUH;

(dopMupoBaHHE YMEHHs BJIAZIETh OCHOBHBIMH MOHITUAMHU O MPOCTPAHCTBEHHBIX (PUrypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJCIAX U B PEATbHOM MHUDE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

¢dbopMupoBaHME YMEHMs BIAJETh METOJAMM JOKa3aTeNbCTB M aJTOPUTMOB pELICHHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTaBICHUs O HEOOXOAMMOCTH JIOKa3aTeIbCTB IpU OOOCHOBAaHMM MaTeMaTUYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCYXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], HHTepeca K U3y4EeHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI€OMETPHM: YMEHHUs
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJIENIMPOBAHUS pEAIbHBIX CHUTYyalluil, HCCIeOBaHUSA
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Kiaccax ABisitoTcsa: «lIpsMble M IUIOCKOCTH B IPOCTpaHCTBE», «MHOrorpanHukm», «Tema
BpalleHUsD», «BEKTOpBI U1 KOOPAUHATHI B IPOCTPAHCTBEY, «/{BH)KEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEp)KATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpPMHpPOBAHHE JIOTHYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
denepanbHO paboyeld MporpamMMbl, pacipeAeICHHBIM 110 ToAaM 00ydeHHsI, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSMM M HaBbIKAMU IIOCJIEIOBATEIBHO M TOCTYNATENbHO, C COONIOJICHHEM MpUHIUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3fath ycioBus Ui auddepeHnpanuu  00ydeHHs, MNOCTPOEHHUS WHAWBHIyaIbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXKYy OOIMM ¥ TPO(ecCHOHATBEHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Heenio).

COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpun. Touka, mpsiMasi, IIOCKOCTb, IpocTpancTBo. [lonstue 06
aKCHOMAaTHYECKOM MOCTPOECHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIICJCTBUS U3 HUX.

B3aumHoe pacnosiokeHue OpsSMbIX B IPOCTPAHCTBE: IEpeceKarolluecs, MnapajielibHble U
CKpeluBamomuecs npsmeie. [Ipu3Haku ckpemuBaromuxcss npsmbix. [lapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajulelbHble NpsSMbIE B MPOCTPAHCTBE, MApPALICIbHOCTh TPEX
MPSIMBIX, MMAPAIJIEIIBHOCTD MPSAMON U TUIOCKOCTH. [lapannenbHoe U eHTpalbHOE MTPOSKTUPOBAHHE,
nzobpaxenue ¢puryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MpoeKkTupoBanus. M3o0paxkenue duryp
B MapaUleNIbHOM MPOEKIHH. YTIbl C COHANPaBICHHBIMU CTOPOHAMHU, YIOJ MEXKIY MPSMBIMU B
npoctpancTBe. [lapamienbHOCTh MIIOCKOCTEN: MapalljieNibHbIE MIOCKOCTH, CBOMCTBA MapaljleIbHbIX
mwiockoctei. [Ipocreiiniue mpocTpaHCcTBEHHbIE (PUTYPBI HA TNIOCKOCTHU: TETPAdp, MapajuieNenurne],
MOCTPOEHUE CEYEHUH.

[lepneHUKYISIPHOCTh MPAMOW U TUIOCKOCTH: NEPIEHAUKYISPHBbIE NPSIMbIE B IPOCTPAHCTBE,
NpsMble TapajuieTbHble W TMEPHEHAUKYISAPHBbIE K TIJIOCKOCTH, MPHU3HAK MEPIEeHIUKYIIPHOCTH
NpsIMOM M IUJIOCKOCTH, TeOpeMa O MpsSMON NEPNEeHAUKYIIPHON IUIOCKOCTH. OpTOrOHaNIbHOE
npoekTupoBaHue. IlepneHanKysap v HAKJIOHHBIE: PACCTOSHUE OT TOUKH JI0 INIOCKOCTH, PACCTOSIHHUE
OT MPSAMOM N0 TIOCKOCTH, MPOEKIH (PUTYPHI HA TUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
MPU3HAK NEePIEHANKYIIPHOCTH ABYX IIOCKOCTEH. Teopema o TpEX neprneHIuKysapax.



VYriael B IPOCTPAHCTBE: YroJa MEXIy NPSMOW U IJIOCKOCTHIO, IBYTPAHHBIA YIroJl, JIMHEHHBIN
yroJl JBYTrpaHHOro yrya. TpéXrpaHHbli M MHoOrorpaHsuble yribl. CBOMCTBAa IIOCKMX YIJIOB
MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U JIBYITPAHHBIX YIJIOB TpEXrpaHHoOro yria. Teopemsl
KOCHHYCOB U CHHYCOB JUISl TPEXIPAHHOIO YIJIA.

MHOrorpaHHHuKHU

Buzbl MHOrOrpaHHMKOB, pa3BEpTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroseHas npusMma, npsamMas u
HaKJIOHHAsi IpU3Mbl, OOKOBAas U MOJIHAsl HOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsiMoOyroibHbII
napajuleJenuIe] U ero cporcrea. Kpargaiimne myrn Ha IOBEPXHOCTH MHOTOTpaHHHKA. Teopema
DOiinepa. [IpoctpancrBennas teopema [Tudaropa. [Tupamuna: N-yroapHas nupaMua, MpaBUIbHAS H
yceuéHHas nupaMujipl. CBolicTBa pédep M OOKOBBIX I'paHel MpaBUIbHOW nupamusl. [IpaBuiibHbIe
MHOTOTDaHHUKH: MPAaBWIbHAS NPU3Ma W IpaBWIbHAs IUpaMUJa, NPABWIbHAS TPEYrOJbHas
nupaMua W TpaBUIbHBIM TeTpa’dap, KyO. IlpencraBieHue o mNpaBUIbHBIX MHOTOTPAaHHMKAX:
OKTasp, JOAEKaIP U UKOCAIP.

Brruncnenue »neMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHamu, yriael. [lnomans OGokoBoi
MTOBEPXHOCTH U IMOJIHOM MOBEPXHOCTU MPSMOM MPU3MBI, TUIOIIA b OCHOBaHUM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mnpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPAaBUIBLHOM
MMAPaMHU/IbI, TEOPEMA O IJIOIAN YCEUYEHHON TUPaMUIbI.

CummeTpusi B IPOCTPAHCTBE. JJIEMEHThl CHUMMETPUM TPABWIBHBIX MHOTOIPaHHHUKOB.
CummeTpuss B NOpPAaBWIBHOM MHOTOIPDAHHHMKE: CUMMETpUs NapajUielenuneaa, CHUMMETpPUs
MIPaBUJIBHBIX [TPU3M, CHMMETPHSI IPABWIBHON U PaMUIBI.

BexkTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOp B NMPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE M IPOTHBOIIOJIOKHO HAIPABJICHHBIE BEKTOpHL. PaBeHCTBO
BEKTOpOB. JIEWCTBHA C BEKTOpAaMH: CIOKEHHUE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4yucio. CBOMCTBA COKEHUSI BEKTOPOB. CBOWCTBA YMHOKECHUS
BeKTOpa Ha 4yucio. [loHaTne xomiutaHapable BEKTOpBI. [IpU3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pas3loKEHHHM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. lIpsamoyrosbHas cucremMa koopauHar B npocTtpaHcTBe. Koopaunatsl BekTopa. CBsi3b
MEXAY KOOPAMHATAMU BEKTOPA M KOOPAMHATAMHU TOYEK. YTOJ Mexay Bekropamu. CkamspHoe
IIPOU3BENCHUE BEKTOPOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJHET'O OBIIET'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIUTaAHHE:

cOpPMUPOBAHHOCTh ~ TPAKIAHCKON  MO3ulMKM  oOyyaromierocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIeCTBa, MPEJICTABICHHE O MaTeMaTHYeCKHMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIN, TMPOLELYyp TPaKAaHCKOTo OOIIecTBa
(BBIOOpBI, OMPOCHI U JIPYyroe), yMEHUE B3aMMOACWCTBOBATH C COIMAILHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIHUSIMH U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHUE:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW HIEHTUYHOCTH, YBKEHHUS K MPOIIJIOMY U
HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHUSIM POCCUUCKUX



MAaTEMATUKOB U POCCUICKOM MAaTEMATHYECKOM IKOJIbI, UCIIOJIb30BAaHUE 3TUX JTOCTUKEHHUM B IPYrUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE JYXOBHBIX IICHHOCTEH POCCUICKOTO Hapoaa, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOIO MOBEJICHHUS, CBI3aHHOTO C MPAKTHUYECKUM MMPUMEHEHUEM JIOCTHKEHUN HAYKH
U JIeSTEIBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/a4, pPEMICHUH, PaCCYKICHUH, BOCHPHUMYHUBOCTH K MATEMATHYCCKUM acCIICKTam
pa3IUYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BociuTaHue:

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHSATh MaTEMaTHYECKHE 3HAHUS B MHTEpECcax 370pOBOTO U
6e3omacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (37I0POBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHATHI U OT/IbIXa, pEryispHas Qundeckas akTUBHOCTh), pU3NUECKOe
COBEPIIICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOMN JESTEIHHOCTHIO;

6) TpynoBoe BocnuTaHME:

TOTOBHOCTh K TPYAY, OCO3HAaHHWE IIEHHOCTH TPYAOJIO0Ws, WHTEpPEC K pazIudHbIM chepam
poheCCHOHANBHOU NIEATEIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW W €€ TMPUJIOKECHUSIMH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBIOOP Oyymiel mpodeccun U pean30BbhIBATh COOCTBEHHBIE KU3HEHHBIC
MJIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaT€MAaTHUYECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA
MPOTSHKCHUM BCEH KW3HHM, TOTOBHOCTh K aKTMBHOMY YYAaCTHIO B PEIICHUHM MPAKTHYECKUX 3a7ad
MaTeMaTHYeCKOW HAMPaBIEHHOCTH;

7) 3Ko0JI0THYecKoe BOCIIMTAHME:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYJIbTYpbl, IOHUMaHHE BJIUSHHUS  COLIMAJIBHO-
SKOHOMHYECKHX IPOLECCOB HAa COCTOSHHE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHHE
rJ100aTFHOTO XapakTepa SKOJOTHYECKUX MpoOieM, OpHEeHTalusl Ha MPUMEHEHHEe MaTeMaTHYeCKUX
3HaHMN JJIs peuieHust 3a/1a4 B 00JIacTH OKpyKarollel cpefibl, INIaHUPOBAHUE TTOCTYIIKOB U OLEHKU
MX BO3MOYHBIX MTOCJIEICTBUM 1151 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHON MPaKTUKH, TOHUMaHHEe MaTeMaTUYECKO HayKH Kak chepbl 4eIoBeuecKon
NEATEIBHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl PA3BUTHS LIUBUIIN3ALIUH, OBJIAJCHUE S3bIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOM KyIbTypOll KaK CpEeACTBOM IIO3HAHUS MHUpPa, TOTOBHOCTH
OCYHIIECTBJISATh MPOCKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh MHIMBUIYAJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIbTATbHI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble Joruyeckue qeMcTBUA:

BBISIBIISIT W XapaKTEPU30BaTh CYIIECTBEHHbIE MPH3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOILIIEHUI MEXy MOHATUSAMU, (POPMYIUPOBATH ONpEIeICHHs IOHATUH, yCTaHABIUBATh
CYIIECTBEHHBIH MPU3HAK KIACCHU(PUKAIIMU, OCHOBAaHUS AN OOOOIIEHUS M CPaBHEHHS, KPUTEPUHU
IIPOBOIMMOI0 aHAJIU3a;

BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, JMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,



BBISIBJIATE MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHUBOpEUYUss B (PaKTax,
JAHHBIX, HAOIOJCHUAX M YTBEPKACHUSIX, IPEJIarath KPUTEPHUH IS BHISABICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEYUI;

JIeNIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AECIYKTUBHBIX M WHIYKTUBHBIX
YMO3aK/IIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIILHO JOKA3aTelbCTBA MATEMAaTUUECKUX YTBEPXKACHUN (IpsIMbIE U OT
IIPOTUBHOI0), BBICTpaWBaTb ApPryMEHTAlUIO, MPUBOAUTH MPUMEPbHl U  KOHTPHIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATh croco0 penieHus yueOHO# 3amadn (CpaBHHUBATH HECKOJBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HaHOOJIEe MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIHHO BBIJCIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/bCKue 1eHCTBUA:

HCI0JIb30BAaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS, (POPMYIUpOBaTh
BONPOCHI, (DUKCHUpYIOIIME MPOTUBOpEUHE, MpOOJIEMy, YCTaHABIMBATh MHMCKOMOE U JIAaHHOE,
(hopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIA ~ SKCIEPUMEHT,  HUCCIEIOBAaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro OOBEKTa, SIBJICHMS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEHN MeXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENIBHO (OPMYITHPOBaTH OOOOLIEHHS] U BBIBOJABI MO pPE3yJbTaTaM IPOBENEHHOTO
HaOJI0/ICHUS, UCCIIEeI0OBAaHUsl, OLIEHMBATh JOCTOBEPHOCTh MOJYYEHHBIX pPE3y/IbTaTOB, BBIBOJOB U
00001IEeHHI];

MIPOTrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MIPEAIOI0KEHHS O €r0
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE Ae(PUIUTHI MH(DOPMAIUK, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETa Ha BOIPOC U AJIS
peleHus 3a/1a4u;

BbIOMpaTh  MHQOpPMAIMIO M3  UCTOYHUKOB  DPA3JIMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CHUCTEMaTU3UpOBaTh U  HWHTEPNPETHPOBATH HHPOPMALMIO  PA3IMYHBIX BUAOB U (opM
IIPEJCTABICHMUS;

CTPYKTYpUPOBaTh MH(POPMALIMIO, IPEACTABIATh €€ B pa3InyHbIX (hopMax, WILTIOCTPUPOBATDH
rpapuvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENBHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

KomMMyHMKaTUBHbIE YHUBeEpPCaJIbHbIE y4eOHble e CTBUSA

Oo0menne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
oOlIeHMs, SICHO, TOYHO, I'PAMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M HMUCHBMEHHBIX
TEKCTax, 1aBaTh MOSICHEHHUS 110 X0y PEIlIeHUs 3a/1a4ui, KOMMEHTHPOBATh MOJTYYEeHHBIN pe3ylbTaT;

B X0J€ OOCYXIECHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl, MPOOJIEMBI,
pemaeMoil 3ajauyu, BBICKa3bIBaTh WJEH, HAIEJICHHbIE HAa MOMCK PEUIEHUs, COMOCTAaBJISATH CBOU
CYXKJCHUS C CYXICHHSIMHU JPYrUX YYaCTHUKOB AMajora, oOHapy>KMBaTh pa3jMuue M CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOpMyTUPOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YJAbTAaThl PEIICHUs 3aJaud, HKCIEPUMEHTA, HCCIEIOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (popMaT BBICTYIUICHHS C YIETOM 3a/a4 Mpe3eHTalUd U 0COOCHHOCTEN
ayJIUTOPHUHU.



PeryasitTuBHble yHMBepcaJIbHbIe yueOHblIe NelicTBUS

Camoopranmsanms:

COCTaBJIATh IUIaH, AITOPUTM pEHICHUS 3aJaud, BbIOMpaTh C€HOCOO pemeHus ¢ y4éTom
UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBaTb U KOPPEKTHUPOBATH
BapHAaHTHI PEUICHUHN C Y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

BJIQJICTh HABBIKAMH TO3HABATEIFHOU pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUN U
MBICTMTEIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAAETh CIIOCOOAMH CAMOTIPOBEPKH, CAMOKOHTPOJIIS
IpolLecca 1 pe3ysibTaTa pelieHsl MaTeMaTHYeCKON 3a/1auH;

MPEIBUJIETh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IIpH PpEIIEHUH 3aJauyd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBbCTB, JAHHBIX, HAMJIEHHBIX OHIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHE PE3Y/IbTaTa LIEU U YCIOBUSIM, OOBSICHITH NPUUMHBI TOCTHKEHUS
WIM  HENOCTHKEHUS  pe3yJbTaTOB JAEATEIbHOCTH, HAXOAWTh OMMOKY, JaBaTb OLEHKY
MIPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJILHOCTD:

MOHUMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAIbHON pabOTHl IpH
pelieHnd y4eOHbIX 3ajJad, MPUHUMATh LEeJdb COBMECTHOW JESTEeNbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW palOThI, pacrpeaeisaTh BUIbI PabOT, JOTOBApUBATHCS, OOCYXIATh
MIPOIIECC B pe3yibTaT pabOThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOCH;

y4acTBOBAaTh B TPYIIOBBIX (opMax padboTel (0OCykAeHHS, OOMEH MHEHHI, «MO3TOBBIE
HITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMU
YJIeHaMH KOMAaHJbl, OLIEHUBAaTh KAayeCTBO CBOEro BKJIaJa B OOLIMHM HPOAYKT MO KPUTEPHUSM,
c(OpMyYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOAEHCTBHSL.

INPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca oOydaromuiicss HAyquTCs:

e CBOOOJHO ONEPUPOBATh OCHOBHBIMU MOHSTHUSMHU CTEPEOMETPUU NPU PEIICHUU 3a1ad U
MIPOBEJICHUN MaTEeMaTUYECKIX PACCYKICHUM;

® [PUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPU PEHICHUH T€OMETPUUYECKUX
3azay;

e iaccuuUUpPOBaTh B3aUMHOE DPACIIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMNEPHPOBATh MOHATHUAMH, CBS3AHHBIMH C YIJIaMU B TMPOCTPAHCTBE: MEXKIY
MPSIMBIMU B MIPOCTPAHCTBE, MEXKTY MPSIMOU U TIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATHSAMHU, CBSI3AaHHBIMU C MHOTOI'PAaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbBI MHOTOTPAaHHMKOB (MpU3Ma, MHUpPaMUJA,
MPSMOYTOJIBHBIN TapasuieNenune, Kyo);

e iaccuuUIUPOBATh MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS IS KJIacCU(PHUKAIIIH;

e CBOOOJHO OMEpPUPOBATH MOHATHSAMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;

® BBINOJIHATH MapajuIeNbHOE, LIEHTPAIbHOE W OPTOTOHAIBHOE MPOEKTUpOBaHUE (UTYp HA
MJI0CKOCT, BBITIOJIHATH U300pakeHHs PUTyp Ha MIOCKOCTH;



CTPOUTL CCUCHHUA MHOI'OIPAHHUKOB pa3JIMYHBIMHA MCTOAAaMH, BBIIIOJHATH (BBIHOCHBIC)
TUTOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHII CBEpXY, COOKY, CHU3Y;
BBIYMCIATh  IUIOLIAJM  IOBEPXHOCTEM  MHOTIOIPAaHHUKOB  (IIpU3Ma, IUpPaMHIa),
T€OMETPUYECKUX TEJl C MPpUMEHEHHEM (popmyI;

CBOGO[[HO OIICpHUPOBATh IOHATUAMU: CHMMCTPUA B HPOCTPAHCTBE, LCHTP, OCb U
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M INIOCKOCTh CHMMETPUHU (PUTYPHI;

CBO60[[HO ONCpUpOBaTh IMOHATHUAMHU, COOTBCTCTBYIOIIMMH BCKTOpaM M KOOpAWHATaM B
MIPOCTPAHCTBE;

BBIIIOJIHATH HeﬁCTBHﬂ Haa BEKTOpaMu,

peumiath 3aJa4d Ha J0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOILICHUN H HaXO0XICHHUC
TCOMETPHUUCCKUX BCINYHH, IPUMCHASA NU3BCCTHBIC METOABI ITPHU PCHICHUN MATCMATHYCCKUX
3aa4 MOBBIIICHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH;

IIPHUMCHSATD HpOCTCﬁIHHC MMporpaMMHBIC CpEACTBA M IJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a/1a4;

U3BJIEKaTh, MPeoOpa3oBBIBATh U MHTEPIPETUPOBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX QUrypax, MPeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

INPUMCHATH IOJYUCHHBIC 3HAHWA Ha MPAKTUKC. CpaBHHUBATH W aHAJIM3UPOBATH PCAJIBHBIC
CUTyalluH, IPUMCHATH U3YUYCHHBIC ITIOHATHUSA B IMIPOLECCE MMOUCKA PCIICHUA MaTEMaTUYCCKA
chopMyIUPOBAaHHON MPOOJIEMBI, MOJCIMPOBATH pEAbHBIC CHUTyalldd Ha S3BIKE
T€OMETPHH, HWCCIICJIOBATh IMOCTPOCHHBIC MOJEIH C HCIOJIb30BAHUEM TE€OMETPUUYCCKUX
MOHATHM M TeopeM, ammapaTa anreOpbl, peuiaTh NMpaKkTUYECKHe 3aJayd, CBSI3aHHBIE C
HAXOXXJICHHEM TeOMETPHUYECKIX BEIINYHH;

UMETh TPEJICTABICHUS 00 OCHOBHBIX dTallaX Pa3BUTHS F€OMETPUU KaK COCTAaBHOW YacTH
(GyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoimnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undposbie)
n/n TeM NPOrpaMMbl Bcero Konrpossmnie o0pa3oBaTe/bHbIC
padoTsbI pecypebi
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmHoe pacrnionoxenue 6
MPSIMBIX B IPOCTPAHCTBE
3 [TapamienpHOCTE NPSAMBIX U 3 1
IIJIOCKOCTEH B IIPOCTPAHCTBE
[IepneHUKyIApHOCTH
4 MPSIMBIX U MJIOCKOCTEHN B 25 1
MIPOCTPAHCTBE
VYribl ¥ paccTosHUS 16 1
MHororpaHHuKH 7
BexTopsl B mpocTpaHcTBE 12
8 [ToBTOpEeHuE, 0600IIEHNE 1 5 5
CUCTEMAaTH3alMs 3HAaHUU
OBIIEE KOJIMYECTBO YACOB 102 7
I10 ITIPOTPAMME




IHOYPOYHOE INTAHUPOBAHMUE
10 KUIIACC

KoJu-Bo yacos | Jlara
Ne JlomoJstHuT.
Tema ypoka H3y4e

n/n Bcero | KP uHdopmau.
HUSA

T.1. Beeoenue 6 cmepeomempuro

OcHoBHBIE TIpaBUIIa U300paKEHHS HA PUCYHKE
1 IJIOCKOCTH, MapalJIeNbHbBIX MPSIMBIX (OTPE3KOB), 1 01.09
CEepeIrHbI OTpe3Ka

[TonsiTHS cTepeoMeTpun: TOUKa, psMas,
IUIOCKOCTh, MPOCTPaHcTBO. OCHOBHBIE MpaBHIIa
2 n300pakeHNs Ha PUCYHKE TTIOCKOCTH, 1 01.09
napajuieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIHBI
oTpe3Ka

[MoHsATHS: IepeceKaroIuecs MI0CKOCTH,
3 MepeceKaroIInecs mpsiMasi ¥ IIIO0CKOCTh; 1 05.09
MOJIYIPOCTPAHCTBO

[MonsiTus: IepeceKaronuecs MmIoCKOCTH,
4 MepeceKaroIMecs mpsiMasi ¥ TNIOCKOCTb; 1 08.09
MOJTyITPOCTPAHCTBO

MHororpaHHuKH, H300paKEHUE MPOCTEHIITNX
5 MPOCTPAHCTBEHHBIX (PUTYP, HECYIECTBYIOIINX 1 08.09
00BEKTOB

MHoOrorpaHHHUKH, U300paKEHHE TMPOCTEHIITNX
6 MPOCTPAHCTBEHHBIX (PUTYP, HECYIIESCTBYIOIIHNX 1 12.09
00BEKTOB

AXCHUOMEI CTEPCOMETPHHU U IIEPBLIC CIICACTBUA
U3 HUX

1 15.09

AKCHUOMBI CTEPEOMETPHHU U NEPBBIE CIACACTBUS
1 15.09
U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIEICTBUS
n3 Hux. CiocoObl 3a1aHUS IPSMBIX U
IockocTel B mpoctpancTBe. O003HAUECHUS
MPSIMBIX U MJIOCKOCTEN

1 22.09

N3o00paxkenue ceueHnit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT UYepe3 ux péopa.
10 N3o00paxkeHue nepeceueHus: NOTydeHHBIX 1 22.09
miockocTel. PackparmmBanie mocTpoeHHBIX
CEUeHUH pa3HbIMU I[BETAMU




11

N300pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa.
N3o00pakeHune nmepeceueHus MOTyIeHHBIX
IJIOCKOCTEN. PackpanmBaHue oCTpOECHHBIX
CEYCHMM Pa3HbIMU LIBETaMU

26.09

12

N300pakenue ceueHuil mupaMuipl, Kyoa u
IIPU3MBI, KOTOpBIE MIPOXOJAT Uepe3 ux péopa.
N3o0pakeHue nmepeceueHus MoTyIeHHBIX
IIJIOCKOCTEN. PackpanimBaHue oCcTpOECHHBIX
CEYCHMM Pa3HbIMM LIBETaMU

29.09

13

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux peopa.
N3obpaxenune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpanimBaHue oCTPOECHHBIX
CEYECHMI pPa3HbIMU LIBETaMU

29.09

14

MeTto crie10B AJist MOCTPOCHUSI CEUSHU

03.10

15

Metox cie0B 1Sl IOCTPOEHUS CEUECHU M.
CBoiicTBa IEpECEUECHNU MPSMBIX U INTIOCKOCTEN

06.10

16

Mertox cieoB Uil MOCTPOEHUS CEUEHUM.
CBoiicTBa IEpECEUECHNN MPSMBIX U INTIOCKOCTEN

06.10

17

[TocTpoenune ceueHuii B mupamu/ie, Kyoe mo Tpém
ToukaMm Ha p€Opax. Co3aHue BHIHOCHBIX
yepTeKel U 3aMmuch M1aroB MOCTPOSHUS

10.10

18

[TocTpoenune ceuenuii B mupamu/ie, Kyoe mo Tpém
ToukaMm Ha p€Opax. Co3aHue BHIHOCHBIX
YyepTeKel U 3aMuch M1aroB MOCTPOSHUS

13.10

19

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3aHue BHIHOCHBIX
YyepTeKel U 3aMuch M1aroB MOCTPOSHUS

13.10

20

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3aHue BHIHOCHBIX
YyepTexKel U 3aMuch M1aroB MOCTPOSHUS

17.10

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

20.10

22

[ToBTopenue nnanumerpun: Teopema Menemnas.
PacueTsl B ceueHUsIX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BuTHS IUIAaHUMETPUHU U
CTEPEOMETPUU

20.10

23

Konmponvnas pavoma "Axcuomut
cmepeomempuu. Ceuenua'

24.10




T.2. BzaumHoe pacnonodicenue npsamvix 6 RpOCMpancmee
T.3. IlapannenbHocms nPAMBIX U NIOCKOCMEU 8 NPOCMPAHCMEe

24

B3anMHOe€ pacnosiokeHue NpsMbIX B
npocTtpancTse. CKpeluBaomunecs npsiMbie.
[Ipu3Haku CKpemUBArOMMXCS IPSAMBIX.
[TapamienpHbIe IPsIMBIE B IPOCTPAHCTBE

27.10

25

Teopema 0 CylmeCTBOBaHUM U €IMHCTBEHHOCTH
NPpAMON NapajuieIbHOW JAHHOU NPSAMOMH,
MIPOXOJALIEN Yepe3 TOUKY IPOCTPAHCTBA U HE
JIeXallen Ha JTaHHOM npsiMoil. Jlemma o
MepeCeUeHNH MapajyieIbHbIX MPSMBIX
IIJIOCKOCTBIO

27.10

26

[TapamrenpsHOCTB TpeX NpsAMBIX. Teopema o TpEx
NapajuieIbHbIX NPsAMBIX. Teopema o
CKPELIUBAOIIMXCS MPSAMBIX

07.11

27

[TapannensHoe npoekTupoBanne. OCHOBHBIE
CBOWCTBA MapauICIBHOTO MMPOSKTHPOBAHMSL.
N3o00paxkenue pazHbIX GUryp B napamienbHON
MPOEKIINU

10.11

28

[enTpanbsHas mpoekuus. Yroi ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJ MEXKIY
HPSIMBIMU

10.11

29

3a7a4y Ha JOKa3aTeIbCTBO U HCCIICI0BaHNE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TIPSMBIX B
MPOCTPAHCTBE

1411

30

[TonsTHs: mapamieabHOCTh IPSIMOM U IJIOCKOCTH
B npoctpaHcte. [Ipu3Hak napamiensHOCTH
npsAMoit u miockoctu. CBoOKCTBa
MapauIebHOCTH MPSMON U TIOCKOCTH

17.11

31

FGOMeTpI/ILIGCKI/Ie 3aJa4u Ha BbIYUCIICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHBIC C I1APAJIJICIIbHOCTBIO
IPAMBIX U IUIOCKOCTEH B IIpOCTPAHCTBEC

17.11

32

[TocTpoenue ceueHus:, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexke U MapauieIbHOTO
npyroi npsamoi. Pacuér oTHoneHui

21.11

33

HapannenLHaﬂ MMpoCKIUd, IPUMCHCHUC I
NOCTPOCHUMA CEUYCHUI Ky63. U nmapaJurejiernumieaa.
CsoiicTBa napajiiejcnuIieaa U nNpu3mMbl

24.11

34

HapannenLHLIe IIIIOCKOCTH. HpI/I3HaKI/I
mapaJllIeJIbHOCTH IBYX IUIOCKOCTEH

24.11

35

TeopeMa 0 MapaJuICIIbHOCTU U CAUHCTBCHHOCTU

28.11




IUIOCKOCTH, IPOXOJSALIEH YEPE3 TOUKY, HE
MPUHAJICKALLYIO TAaHHOM MJIOCKOCTU U
CIIEICTBUS U3 HEE

CpoiicTBa napauieabHbIX MNIOCKOCTEN: O
IapajuIeIbHOCTH IIPAMBIX IIEPECEUECHU IIpU

36 . 1 02.12
MIEPECCUCHHH JIBYX MapaUICIbHBIX TUIOCKOCTEH
TpeTben
CpoiicTBa napajuieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MapauIeIbHBIX MPSIMBIX, 3aKITIOYECHHBIX

37 MEX/Ty MapaieTbHBIMU MJIOCKOCTSIMU; O 1 02.12
MIEPECCUCHHUH MPSMOH ¢ IBYMS MapalIeIbHBIMU
TJIOCKOCTSIMU
Konmponsnas paboma ""Bzaumnoe

38 pacnonoxcenue nPAMbLIX 8 RPOCHPAHCHM GE. 1 05.12
IHapannennsnocme naockocmei™

T.4. [lepnenOuxyasspHoCmsb NPAMbIX U NIOCKOCHEU 8 NPOCMPAHCMEE

39 [TosTopenue: Teopema [udaropa Ha mIockocTH 1 08.12
[ToBTOpEHUE: TPUTOHOMETPHS TIPSIMOYT'OJIEHOTO

40 P P PHATIPAMOYT 1 08.12
TPEeYroJbHUKA
CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO

a1 yoa H TIpAMOYT 1 12.12
napauiesienumnea
Brranciienue JUMH OTPE3KOB B KyOe u

42 P Y 1 15.12
MPSIMOYTOJIBHOM TTapaJlIeTIeITUIIC e
[TepieHAMKYAAPHOCTD MPSIMOM U TIIIOCKOCTH.

43 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U 1 15.12
TUIOCKOCTH
Teopema 0 CylIecCTBOBaHHU U €JTMHCTBEHHOCTH
OPSIMOU, IPOXOIAIIEN Yepe3 TOUK

44 PAMOT, TP P - 1 22.12
MIPOCTPAHCTBA U MEPICHIUKYISPHON K
TIOCKOCTH
[T1ockoCTH M MEePICHAUKYIISIPHBIC UM MPSIMBIC B

45 P P P 1 22.12
MHOTOI'paHHHKaX
[TockOCTH M EePIECHAUKYIISIPHBIC UM MIPSIMBIC B

46 P P P 1 26.12
MHOTOI'paHHHKaX
[lepnennukynsap u HaknonHas. [loctpoenue

47 P VP P 1 29.12
MEePIEeHIUKYIIApa U3 TOUKH Ha TPSIMYIO
[Tepnennukynsap u HakinoHHas. [locTpoenue

48 P VP P 1 29.12
MEePIEeHIUKYIIApa U3 TOUKH Ha TIPSIMYIO
Teopema o Tpéx nmeprneHAUKYNsIpax (mpsmas u

49 P pex fiep yasipax (mp 1 09.01

oOpatHasi)




Teopema o Tpéx nepneHAUKysipax (mpsmas u

50 12.01
oOparHast)

o1 VYTroa Mex Iy CKpelMBAOIUMHUCA TPSIMbIMU 12.01

52 [Touck neprneHIuKyISIPHBIX IPSIMBIX C TTOMOIIBIO 16.01
MEePIEHIUKYIISPHBIX ITIOCKOCTEN

53 OpTroroHanbHOE IPOEKTUPOBAHNE 19.01
[TocTpoenue ceuenuii Kyoa, MpuU3Msl,

o4 MPaBUWJILHON MUPAMUJIBI C TTOMOIIBIO 19.01
OPTOTOHAJILHOM IIPOEKIIUU
[TocTpoenue ceuenuii Kyoa, MpuU3Msl,

55 MPaBUWIILHON TUPAMUJIBI C TTOMOIIBIO 23.01
OPTOTOHAJILHOM IIPOEKIINU
CummeTpusi B TPOCTPAHCTBE OTHOCUTEIBHO

56 IockocTu. [IImockocTn cuMMeETpHii B 26.01
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOU U 26.01
TJIOCKOCTH KakK CIIEJCTBUE CHMMETPUHN

58 HpaBI/mLHLUIe MHOTOTpaHHUKH. Pacuér 30.01
PAcCTOSTHUN OT TOYKH JIO TIOCKOCTH

59 HpaBI/IJ'IBHIiIe MHOTOTpaHHUKH. Pacuér 02.02
PacCTOSHUN OT TOYKH JI0 MJIOCKOCTH
CriocoObl OITyCTUTH MEPIIEHIUKYISPDI:

60 CUMMETpPHS, CABUT TOYKH I10 TTapaJICTbHOU 02.02
psAIMOM
CnBur 1o HemnapasuieJbHON IPSMOM, U3MEHEHHUE

61 . 06.02
paccTosHui
Konumponvnasa paboma ""Bzaumnoe

62 Ppacnonoxicenue niocKocmeit 6 09.02
npocmpancmee'’

T.5. Yenwvr u paccmosnus

[ToBTOpEHUE: Yroa My IPsIMbIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHS B IPOM3BOIBHOM 09.02
TPEeYroJbHUKE, TEOPEMa KOCUHYCOB

64 [ToBTOpEHME: Yroy MEXIy CKpEIINBAOIUMUCS 13.02
MPSIMBIMU B NIPOCTPAHCTBE

65 ['eomeTpuueckrie METOIbI BBIYMCICHUS YIIa 16.02
MEXAY MPSIMBIMU B MHOTOTPaHHUKAX

66 JIByrpanssblii yroj. CBOMCTBO JTUHEWHBIX YIJIOB 16.02

JIBYIPAaHHOTO yriia




67

[lepnennukynsapHsle miaockoctu. CBoiicTBa
B3aMMHO IIEPIEHANKYISAPHBIX IIJIOCKOCTEN

20.02

68

[Ipu3Hak nepnesauKyIspHOCTH IUIOCKOCTEH;
TeopeMa O MPSIMOM MepeceyeHus IBYX
IIJIOCKOCTEH NEPIIEHAUKYIISIPHBIX TPETHEN
IJI0CKOCTH

27.02

69

[IpssmoyronpHbIN Napauienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IIPAMOYTOJIBHOTO
napajuiesIenune1a

01.03

70

Teopema 0 AuaroHanu NpAMOYrojabHOTO
napajJiesIenuIe1a v ClIeCTBUE U3 Heé

01.03

71

CrepeomeTpuiecKue U MPUKIaIHbIE 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOJI0KEHUEM
MPSAMBIX U ITIOCKOCTH

05.03

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

12.03

73

[Tapa mapayenbHbIX IJI0CKOCTEN Ha
CKPENTUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKTY
CKPEITUBAIOIINUMHUCS IPSIMBIMH B TIPOCTHIX
CUTYaIUIX

12.03

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH, PACCTOSIHHUE
OT IPSIMOM JI0 TIIIOCKOCTH

15.038

75

BrrunciieHue paccToOAHUI MEXITY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU C TIOMOIIBIO
MEePIEeHIUKYIIIPHOM MIIOCKOCTH

15.038

76

TpéxrpanHblil yroJi, HEpaBEHCTBA ISl
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

19.03

77

DnemMeHTHI chepuuecKoil reOMETPHH:
reoJIe3NYeCcKue JIMHUU Ha 3emiie

22.03

78

Konmponvnasa paboma "Yenvt u paccmosanuan'

22.03

T.6. Muozoepannu

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK U €T0
JJIEMEHTHI"

02.04

80

[Iupamupa. Buas nupamun. [IpasunbHas
nupamuja

05.04

81

[Tpuszma. IlpsiMas 1 HaKJIOHHAs TPU3MBI.
[IpaBunbHast npusma

05.04




82 [IpssmMoit mapajutenenunes, NpsMoyroabHbI 1 09.04
napasiesienunes, Kyo
83 Brinykiibie MHOrorpanauku. Teopema Ditepa 1 12.04
Brinykiibie MHOrorpaniuku. Teopema Oitiepa.
84 [IpaBunbHbIE U MTOJIyTIPABUIIbHBIE 1 12.04
MHOTOTPaHHUKH
85 Konumponsnan paboma "Muozoepannuxu" 1 1 16.04
T.7. Bekmopbl 6 npocmpancmee
T.8. [losmopenue, 0b60bweHue u cucmemamu3ayus 3HAHUL
86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1 16.04
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1 19.04
88 PazHocTh BekTOpOB 1 19.04
89 [IpaBwiio napasurenenumena 1 23.04
90 YMHOKEHHE BEKTOPA Ha YHCIIO 1 23.04
01 Paznoxenue BeKTOp’cj 1o 06a3ucy TpEX BEKTOPOB, 1 26.04
He JISKANINX B OJHOH IIIOCKOCTH
92 CkasipHO€ TTPOU3BEACHUE 1 26.04
93 E;:)t{cli;zf{lzzeyrna MEX]Ty BEKTOpaMH B 1 03.05
94 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 03.05
95 [IpocTeiimue 3a7a4n ¢ BEKTOPAMH 1 07.05
96 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 14.05
97 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 14.05
98 Hmozoeas konmponvnas paboma 1 17.05
99 Hmozosas konmponvnas paboma 1 17.05
100 O00011eHNEe U CUCTEMATU3ALINS 3HAHUN 1 21.05
101 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 1 24.05
102 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1 24.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS AJis
oOyuaromuxcs 10-11 kmaccoB paszpabotaHa Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPHU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT JJis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa Hall
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsAIHO-KOHCTPYKTUBHOMY METONY 0Oy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHue  MPOCTPAHCTBEHHBIX O00pa30B W  3aJa4 Ha  OMNEpUpPOBAHUE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0y4eHHUs Ha YPOBHE CpPEHETr0 00IIero oOpa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3yuyenune reometpum otBoaurtcs 2 yaca B Henenmo B 11 kiacce, Bcero 3a
ros; o0y4enHwus - 68 y4eOHbBIX 4acoB.



COAEPKXAHHUE YYEBHOI'O KYPCA

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HUATUHIPUIECKON
MMOBEPXHOCTH, OCh ILWJIUHJIPUYECKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3yromlass W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHA, 00pa3yromasi
U OCh;, IUIONaAhL OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0OpasyroIiue U BbICOTa; OCHOBAHUS M OOKOBAsi MOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH C(hepBhl.
B3aumnoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MIIOCKOCTh K cepe;
10 b cepol.

N3o0paxenue Ten BpaleHus Ha TUIOCKOCTH. Pa3BépTka MMIMHApA U KOHYCA.

KoMmOuHanuyu Tenm BpalleHHss W MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 060 06BEMe. OcHOBHBIE cBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienienumnena u ciuenctsus u3 He€. OOBEM IWIMHIpA,
koHyca. O0BEM 1apa u miomaasb chepsl.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAISIMU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Cedenus wwimHApa (MapajuieIbHO MW MEPHEHIUKYISIPHO OCH), CEUCHUS
KOHyca (TapajuieIbHOE OCHOBAHUIO W TPOXOSINEe Yepe3 BEpIINHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miockocTy u B ipocTpaHcTBe. ClIOkKEHNE U BBIYMTAaHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agad, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATax. YToid Mexay BekTopamu. CKalpHOE MPOU3BEIAECHUE BEKTOPOB.
Boluncnenve yrioB Mexy MPSMbBIMU U IJIOCKOCTSMH. KOOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUHN T€OMETPUUYECKUX 3aay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOrO0 WIE€HAa POCCUHCKOrO OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UJEHTUYHOCTH, YBAXKEHHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTHIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dusmueckas AKTHUBHOCTB); (dbuznyeckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NPOPECCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 HA TMPOTHKCHUHM BCEH JKU3HHU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenmbl, OCO3HaHWEM TJ00aJBbHOTO XapakKTepa SKOJOTHUYECKHX MpoOJIeM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYCCKON KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 0bOyuaruuxci (0ceoeHue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHONICHUH MEXIY NOHATHIMH; (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJIUTEIbHBIE W OTPHUIATENbHBIC, CIWHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJI€HUS U BbIBOJBIL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHNWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTh4ecKOoro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
IOJyYEHHBIX PE3YJIbTAaTOB, BBIBOAOB U 00001IEHNI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHPOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uHpOpMaIuU o CaMOCTOSITEIIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISAMU OOILLEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBATh MIEH, HAIIEJICHHBIE Ha MOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  DKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTBLHON paOOTHI MPU PEIICHUH YYCOHBIX 3aa4; IPUHUMATD I1CITh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHATH CBOI YacTh pPabOTHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peuieHrus MaTeEMaTUYEeCKOM 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHUBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIU U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
11 KJIACC

OnepupoBaTh MOHATHAMH: ITHIUHAPUYECKAs IOBEPXHOCTh, OOpasyromme
IMWIMHIPUYCCKON  TMOBEPXHOCTH,  [WJIWHAP,  KOHUYECKas  IMOBEPXHOCTD,
o0pa3yrolire KOHNIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYICHUS TEJT BpAIICHUSI.

KnaccudummposaTh B3auMHOE pacioNoKeHUE CPEphl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOW CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CeTMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP.

Bbraucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpallCHMS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalllCHHUS.

BbIYUCHATh COOTHOIICHUS MEXIY IUIOMIA[SMU MOBEPXHOCTEH U 00BbEMaMHU
MOI00HBIX TEIL.

N306paxkate u3ydaemble (UTYpbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInoiHATh (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPIPETHPOBATH H MPEeoOpa3oOBbIBATH HMHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTekKax U
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbIONHATE  JIEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHS BEKTOpA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBaMH OHU 00JIaaroT.

[TpumeHsATs TpaBUIIO TApaIIIEICTTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOD,
MOIYJTh BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOPa, YToJl MEXIY
BEKTOpaMH, CKAIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUTAHAPHEIE
BEKTOPBHI.



HaxoauTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJISIpHOE MPOMU3BEJEHUE, pPACKIAAbIBATh BEKTOpP 1O JABYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3aaBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTs reomeTpuueckue (aKThl I PEIICHHUS CTEPEOMETPUUECKUX
3a/1ay, MpeANoJaratouX HECKOJIbKO IAaroB PEIIeHUs, €CIH YCIOBUS MPUMEHEHHUS
3a/laHbl B IBHOM (hopme.

PemaTte mpocTeiiue reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METO/IA.

Pemate 3agauM Ha 10Ka3aTENIbCTBO MATEMAaTHMYECKUX OTHOUICHUH H
HaX0XCHHE T€OMETPUUECKUX BETUUYHMH MO0 00pa3liaM UM ajJropuTMam, MpuMeHss
U3BECTHBIEC METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHnsaT, mpocTellliie MpPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH TPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPONE U
’KU3HU, PaciO3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPHUH B UICKYCCTRBE.

[IpuMeHsATh TONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallud W TIPUMEHSTh M3yUYEHHBbIC TOHATHUS B IMPOILIECCE IOMCKAa PEIICHUS
MaTeMaTUYeCKd CQOPMYJIUMPOBAHHOM MpoOJIEeMBbl, MOJEIUPOBATH pEabHbIE
CUTyalldM Ha $3bIKE TEOMETPHUM, MHCCIEN0BaTh IIOCTPOECHHBIE MOJEIHU C
UCMOJIb30BaHUEM F€OMETPUUECKUX OHATUN U TEOpEM, allliapara ainredpsl; pemarhb
NpaKTUYECKUE 3aJ]aul, CBA3AHHBIE C HAX0XKIEHUEM I'€OMETPUUYECKUX BETUUHH.



11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Tena BpameHus 14 1
O06bEMBI TEN 18 1
3 BekTopsl B mpocTpaHcTBE 10 1
Meto1 KoOpMHAT B TPOCTPAHCTBE.
4 JBr>xeHust 12 1
Hrorosoe 00001IEHNE U CHCTEMATH3ALIHS
5 y4eOHOTro MaTepuasa 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoaudecTBO 4acoB

Jara JlomostHuTENBHAS
Ne n/m Tema ypoka Kontpoabnsbie | IlpakTuueckue
Bcero u3yyeHusi | uHpopmanus
padoTsbI padoTsbI

T1. TEJIA BPAILIEHUA (14 1)
1 Hununap. 1 07.09
2 Iltomaabs NOBEPXHOCTH LMIUHAPA. 1 07.09
3 Pemienue 3anau. 1 14.09
4 Konyc. 1 14.09
5 [I7omraae moBepXHOCTH KOHYCA. 1 21.09
6 Pemienue 3anay. 1 21.09
7 YceueHHbIN KOHYC. 1 28.09
8 Pemienue 3anau 1 28.09
9 Cdepa u map. 1 05.10
10 [Inomans cdepsr. 1 05.10

Bzaumnoe pacmonoxXeHme cdepsl u
11 TIJIOCKOCTH. 1 12.10
12 Pemenue 3amau 1 12.10
13 Pemenue 3amau 1 19.10




Koumponvnas paboma Ne 1

14 19.10
T2. OBBEMBI TEJI (18 u)
15 OO0BEM PAMOYTOJIBHOTO MapalIeenuIesa. 26.10
16 OO0béM IpsAMOIl ¥ HAKJIOHHON TPHU3MBL 26.10
17 OO0BEM NpsAMOIi ¥ HAKJIOHHOW TTPU3MBI. 09.11
18 OO0BbéM IpAMOIl ¥ HAKJIOHHON TPU3MBL 09.11
19 O0BEM UITUHIPA. 16.11
20 O0BEM UITUHIPA. 16.11
21 O0BEM MUpaMUIBL. 23.11
29 O0BEM MUpaMHIBL. 23.11
23 O0BEM TUpaMUIBL. 30.11
24 O06béM KoHYCA. 30.11
o5 O0BEM KoHYCA. 07.12
26 O0BéM KOHYCA. 07.12
27 O6BEéM mapa u ero yacTei. 14.12
28 OOBéM 1mapa u ero yacreu. 14.12
29 Pemenne 3anau 21.12
30 Konmponvnaa paboma Ne 2 21.12




31 Pemrenue 3amau 28.12
32 HrtoroBslii ypok 28.12

T 3. BEKTOPBI B ITPOCTPAHCTBE ( 10 u)
33 [lonsTrEe BekTOpa B MPOCTPAHCTBE 1 11.01
34 PaBeHCTBO BEKTOPOB. 1 11.01
35 CroxeHue U BEIYUTAHHUE BCKTOPOB. 1 1801
36 CroeHue U BEIYUTaHHE BCKTOPOB. 1 1801
37 YMHOXEHHE BEKTOpPA Ha YUCIIO 1 25 01
38 YMHOXKEHHE BEKTOpa Ha YKCIIO 1 2501
39 KomnianapHbie BEKTOPHI 1 01.02
40 KomnianapHbie BEKTOPHI 1 01.02
41 Pemenue 3amau 1 08.02
42 Koumponvnas paboma Ne 3 1 1 08.02

T 4. METOJA KOOPAUHAT B MIPOCTPAHCTBE. IBUKEHUSI (12 u)

IIpssMoyronpHast  cucremMa  KOOPAMHAT B

43 MPOCTPAHCTBE. 1 15.02
44 Koopnaunatsl BekTopa. 1 15.02
45 [Ipocreiimme 3anaun B KOOpIMHATAX. 1 22 02
46 [Ipocreiimme 3agauu B KOOpAUHATAX. 1 22 02




HpOCTeﬁmHe 3aa4u B KOOpJAUHAaTax.

47 1 29.02
CkansgpHoe TNPOU3BEJCHUE BEKTOPOB. YTOI
48 MEKIY BEKTOPaMH. 1 29.02
CkanspHoe TNPOU3BEICHUE BEKTOPOB. YTOI
49 MEKIY BEKTOPaMH. 1 07.03
Beluucnenne yrioB Mexay OpSIMBIMH |
50 TJTOCKOCTSIMH. 1 07.03
51 Jlpusienis. 1 14.03
52 VpaBHEHHE MJIOCKOCTH U IIapa. 1 14.03
53 Pemenne 3anaq 1 21.03
54 Koumponvhas paboma Ne 4 1 1 21.03
T6. *”TOI'OBOE OBOBIIEHUE U CUCTEMATHU3ALIUA IPOI'PAMMHOI'O MATEPHUAJIA.(14 4)
55 Ilnanumerpus 1 04.04
56 Ilnanumerpus 1 04.04
57 IIpsiMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE 1 11.04
58 [IpsiMbIe 1 IIIOCKOCTH B IPOCTPAHCTBE 1 11.04
59 MHororpaHHUKU 1 18.04
60 MHororpaHHUKU 1 18.04
61 Tena 1 TOBEpXHOCTH BpaIlIEHUS 1 25 04




Tema u MOBCPXHOCTH BpallICHUA

62 1 25.04
63 Pemenue 3amau 1 02.05
64 Koopannatel 1 BEKTOpBI 1 02.05
65 Pemenue 3amau 1 16.05
66 Konmponvnaa paboma (umozogas) Ne 5 1 16.05
67 Pemenue 3agau 1 23.05
68 HWToroBelii ypok 1 23.05
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME







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

* MaTtemaTrKa: anredpa ¥ Havaia MaTeMaTHYecKoro aHanusa, reomerpusi. ['eomerpus, 10-11 kinaccsl/
Artanacsan JI.C., byry3oB B.®., Kagomues C.b. u apyrue, Axkiimoneproe o6miectBo «3maTenscTBo

«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* 3uB b.I'., Meiinep B.M. Jlunakruueckue marepuaiisl o reomerpun aist 11 kimacca. — M.
[Ipocsemenune

* Caaxsu C.M., byry3os B.®. N3yuenne reomerpun B 10 — 11 xmaccax: Meroaudeckue pekoMeH1alluu
K yueOHuKy. Kuura s yaurens. — M.: [IpocBemenue

* ['mazkoB 10.A., FOguna U.1., byry3os B.®d. Pa6ouas terpaap. 11 kmace. — M., [Ipocemenne

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

- bubmmoreka [IOK https://m.edsoo.ru/ff09f72a

- Poccwmiickast anektponHas mkosa https://resh.edu.ru/

- Uudoypoxk https://infourok.ru/

- MynesTrypok  https://multiurok.ru/






