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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mnporpamma yueOHOTOo Kypca «l'eomerpusi» 0a30BOro ypoBHS ISt
oOyuaronmuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeniepanbHOro rocy/1apCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJApTa CpeaHEro o0IIero oopa3zoBaHus, ¢ YYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBaHUMU, MPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIULIUNA
poccuiickoro oOpa3oBaHus. Peamuzanusa mnporpaMmbl  oOecrieuMBaeT — OBJIAJICHUE
KITFOUEBHIMA ~ KOMITCTCHIIMSIMU, COCTaBIITIONIMMH ~ OCHOBY JIJII  CaMOpPa3BUTHUA U
HEIMPEPHIBHOTO  00pa3oBaHUs, LEJIOCTHOCTh  OOMIEKYJBTYPHOTO, JIMYHOCTHOTO U
MO3HABATENILHOTO Pa3BUTHSI INYHOCTH O0YYAIOIIUXCSI.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh yuyeOHOro Kypca reoMeTpuM Ha YpOBHE CPEIHEro 00Iero oopa3oBaHUs
00yCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBIO METANIPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB
oOy4eHHsT TEOMETpPUM B HAMpaBICHWW JIMYHOCTHOTO Pa3BUTHUA  OOydarouuxcs,
dbopmupoBaHus (PYHKIIMOHAIBHOW MAaTeMaTHUYECKOW TPAMOTHOCTH, HM3YUYEHHs JPYTUX
y4eOHBIX JUCHUIUIMH. Pa3Butue y oOyd4arommuxcsi MPaBWIbHBIX TMPEICTABICHUN O
CYIIHOCTH Y MPOUCXO0XKJICHUH F€OMETPUUYECKUX aOCTpaKUUid, COOTHOIIEHUH PEATbHOTO U
UJICATBHOTO, XAPAKTEPE OTPAXKEHUS MATEMATHYECKOM HAYKOW SIBJICHUWA M IPOLECCOB
pealbHOr0 MHpa, MECTE€ TI'E€OMETPUM B CHUCTEME HAayK W POJH MaTeMaTH4YECKOIrO
MOJICIMPOBAaHUSI B HAYYHOM IIO3HAHMM W B TMPAKTHUKE CIOCOOCTBYET (DOPMUPOBAHUIO
HAy4YHOTO MUPOBO33PEHUS YYaIIUXCs, a TAK)KE€ KAYeCTB MBIILICHUS, HEOOXOAUMBIX ISt
aJanTallid B COBPEMEHHOM OOIIIECTRE.

['eomeTpus sBisieTCsl OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHETO OOLIEro
oOpazoBaHMs, TaKk Kak oOOecrmeuynBaeT BO3MOXKHOCTh M3yUYEHUS KakK JIUCIMUIUIUH
€CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH, TAK U TyMaHUTApPHOM.

Jlornyeckoe  MbluieHue, GopMHpyeMOe MpU  K3YYEHUH  OOydarouuMucs
MOHSATUMHBIX OCHOB FT€OMETPUU U MOCTPOCHUU LIETIOYKH JIOTUYECKUX YTBEPKJICHUMN B X0J1€
pelIEHUs] TEOMETPUYECKUX 3a7ady, YMEHHUE BBIIBUTaTh W ONPOBEpPraTh THUIIOTE3bI
HEMOCPEACTBEHHO HCMOJIb3YIOTCA MPU PEUICHUH 3a7a4 €CTECTBEHHO-HAYyYHOTO IUKJIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO pOJIb BO BCEX
00J1acTAX NeATEeTbHOCTH yenoBeka. OpueHTalus 4elioBeKa BO BPEMEHU M MPOCTPAHCTBE
— HEeo0X0JUMOE YCIIOBUE €ro COLMAIBHOrO OBbITHS, (popMa OTpakeHHs OKPY>KAIOILIEro
MUpa, YCIOBUE YCIENTHOTO TO3HAHUS W aKTUBHOTO MPeoOpa3oBaHUs JEHCTBUTEIHLHOCTH.
OnepupoBaHUe MPOCTPAHCTBEHHBIMU OOpazaMu OOBEAMHSET pa3Hble BUABI YUCOHOU U
TPYJOBOM JIESITEIBLHOCTH, SIBISETCS OAHUM U3 TPOPECCUOHATBHO Ba)XXHBIX KadeCTB,
MOPTOMY aKTyallbHa 3aja4a (QopMUpOBaHUS Yy OOYYarONIMXCS MPOCTPAHCTBEHHOTO



MBIIUICHUS KaK Pa3HOBUIHOCTH OOpPA3HOTO MBIILIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B
MOITOTOBKE K MPAKTUYECKON JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHusi mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
0o0yueHust — o0I11e00pa3oBaTeibHOE U OOIIEKYJIBTYPHOE PAa3BUTHE OOYYaIOIIMXCS depe3
obOecrieueHHe BO3MOXXHOCTHM TPUOOPETEHHS ¢  HUCIOJIb30BAaHUS CHUCTEMATHUYECKHX
T€OMETPUUECKUX 3HAHUM W JAEWCTBUH, CHEeUU(PUUHBIX TEOMETPUHU, BO3MOKHOCTHU
YCIICITHOTO TMPOJOHKEHHUsT 00pa3oBaHHUs 1O CIEUUATBHOCTSM, HE CBSI3aHHBIM C
MPUKIIAAHBIM UCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma o reomeTpur Ha 0a30BOM ypOBHE IMpeJHA3HAYEHA JIJIsi 00Yy4aroluxcs
CpeIHEeH IIKOJIbl, HE UCIBITHIBABIIMX 3HAUUTEIBHBIX 3aTPYyJIHEHUM Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanms. Takum oOpazom, oOydwaromuecs Ha 0a30BOM YpPOBHE JOHKHBI
OCBOUTH OOINME€ MaTeMaTUYECKHE YMEHHsI, CBSI3aHHBIE CO CHEIH(PHUKON TeOMETpUUu H
HEOOXOJUMbIE Ul JKU3HM B COBpEMEHHOM obOumiectBe. Kpome 3TOro, OHM HMEIOT
BO3MOXKHOCTh M3yYUTh TE€OMETPHUIO0 Oosiee TIIyOOKO, €COM B JaJbHEWIIEM BO3HUKHET
HEOOXOMMOCTh B TECOMETPUUYECKUX 3HAHUIX B MPO(eCcCHOHATBHOM e TETbHOCTH.

JlocTmxkeHne  eNMd  OCBOEHHUS  MPOTpaMMbl  OOECTIEUMBACTCS  pEIICHHEM
COOTBETCTBYIOIUX 3amad. [IpuoputeTHpIME 3a7auaMu ocBoeHHUs Kypca «['eomerpun» Ha
6a3oBoM ypoBHe B 10—11 kraccax sBISIFOTCS:

e (opMupoBaHHE MPEACTABICHHUS O TE€OMETPUH KaK YaCTH MHUPOBOU KYJIbTYpbl U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE TMPEACTABICHUS O MHOTOTPAaHHHKAX W TENax BpAIICHUS KaK O
BOKHEUIITUX MATEMAaTHYECKUX MOJEIAX, IMO3BOJSIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIe SIBIICHUSI OKPYKAIOIIETO MUPA;

e (opmMupoBaHUE yMEHHS paclO3HABATh HA YEPTEXKaX, MOJCISIX U B PEATbHOM MHPE
MHOTOTPaHHHUKH ¥ TeJa BPaICHHUS,

e OBJIAJEHUE METOJAaMH pEIIEHUS 3a7ad Ha TOCTPOSHHUS Ha HN300paKEHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATUSIMUA O MHOTOTPaHHUKAX
U TEJIaX BpAICHUSI U KX OCHOBHBIMH CBOWCTBAMU;

e OBJIAJICHUE aJITOPUTMaMHU pEIICHHS OCHOBHBIX THIIOB 3adad; (OPMUPOBAHUE
YMEHHsI TIPOBOJUTH HECIOXKHBIC JOKA3aTeNbHBIE PACCY)KICHUS B XOJE PEIICHUS
CTEPEOMETPUYECKHUX 3a/a4 U 33J1a4 C MPAKTUUYECKUM COJIEPKAHUEM;

e pa3BUTUE UHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH OO0ydJarommxcs,
MO3HABATEIIbHON aKTUBHOCTH, WCCJICNOBATENbCKUX YMEHHUH, KPUTUYHOCTH
MBIIIIJICHUS;

e (opmupoBanue (YHKIMOHATHLHOM TPAMOTHOCTH, PEJIECBAHTHON T€OMETPHU:
YMEHHUE paCIlO3HABAaTh IMPOSIBJICHUS TEOMETPUUECKUX TIOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUSAX W MPU U3YyUYEHUU JIPYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH W  3aKOHOMEPHOCTEH,



bopMyIUPOBaTh MX Ha S3BIKE TEOMETPUU U CO37aBaTh T€OMETPUUECKHUE MOJIENH,
MPUMEHSATh OCBOEHHBIM TEOMETPUYECKUH ammapaTr I PEIICHHs] TPaKTHUKO-
OpPUCHTUPOBAHHBIX 3a7a4y, HHTEPHPETUPOBATL U OICHUBATH IMOJYYEHHBIE
pe3ynbTaThlI.

OTIMYUTENHFHONM OCOOEHHOCTBIO MPOrPaMMbl  SIBJISIETCS  BKJIIOYEHHE B  KYpC
CTEPEOMETPUU B HAdalle €ro M3y4YeHHs 3ajJay, pellaeMblX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHMs, W ONpeAeNEéHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HAJ HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET
IpPOTeKaHUE WHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K JaJIbHEUIIEMY W3Y4YCHHUIO
peaMera.

[IpennoureHue OTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4Y€HHs, TO €CTh
TEOPETUYECKHUE 3HAHUSI UMEIOT B CBOC OCHOBE UyBCTBEHHOCTH MPEIMETHO-MIPAKTUYECKOM
nesTeabHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUN Yy ydalluxcsi B Kypce
CTEPEOMETPUU TMPOBOAUTCA 3a CUET PEIICHMS 3aJa4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX
00pa30B M 3a/lau Ha ONEPUPOBAHHE MPOCTPAHCTBEHHbIMU oOpazamu. CoznaHue oOpasza
IPOBOJUTCSA C ONOPOM Ha HArjdsigHOCTb, a ONEpHUpOBaHME OOpa3oM — B YCJIOBHSX
OTBJICUEHHUS OT HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOIHOTO COACPKAHUS.

OcHoBHbBIE copaepkarenbHble JauHUUA Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpannukn», «[IpsiMble W TIUIOCKOCTH B TMpoCTpaHCTBe», «Tena BpaiieHus»,
«BekTopbpl M KOOpAWMHATBEI B MNPOCTPAaHCTBE». DOPMUPOBAHME JIOTUYECKUX YMEHHU
pacrnpenensercsd He TOJBKO MO COAEPKATENbHBIM JMHUSAM, HO U MO TojgaM oO0y4yeHus Ha
YPOBHE CpEeAHEro 00IIero 00pa3oBaHuUsl.

Conepskanre oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
paboueil mporpaMMbl, pacnpefei€HHBIM M0 TojlaM O0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4YTOOBI OBJIAJICHUE TEOMETPUUECKUMHU TOHSATUSIMH U HABBIKAMH OCYIIECTBIISIOCH
MOCJIEIOBATENbHO M MOCTYMATENbHO, C COONIOACHUEM NpPHUHIMIA MPEEMCTBEHHOCTH,
YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B OOIIYI0 CHUCTEMY I€OMETPHUUYECKUX MPEICTaBICHUN
00yJaronuxcsi, paciupsisi 1 yriryosss e€, 00pa3ys MpoYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydyenue reomerpun orBoaures 2 yaca B Hegento B 10 kimacce u 1 yac B Hegento
B 11 kjacce, Bcero 3a JiBa roja ooydyenus - 102 yyeOHBIX yaca.

COAEPKXAHHUE YYEBHOTI O KYPCA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE



OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, IMPOCTPAHCTBO.
[TonsitTue 06 aKCMOMAaTUYECKOM IMOCTPOCHHHM CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH U
CJIEACTBHUSI U3 HUX.

B3aumMHOe  pacnonokeHue  OpsAMBIX B IIPOCTPAHCTBE:  II€PECEKAIOLIUECH,
IapajijIeJIbHbIE U CKpelUBaronuecs npsamele. [lapaiiebHOCTh NPSMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE: NapaJUICIbHbIEC MPSIMBIE B IPOCTPAHCTBE; NAPAJLICIBHOCTh TPEX MPSIMBIX;
[IapaJuIeIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJbI C COHAIIPABICHHBIMH CTOPOHAMH; YTOJI
MEXIYy NpsAMBIMU B IPOCTpaHCTBE. IllapayienbHOCTh IUIOCKOCTEW: IapajulesIbHbIE
IUIOCKOCTH; CBOMCTBA MapajuleNIbHbIX IUIOCKOCTER. [Ipocreline npocTpaHCTBEHHBIE
(buUryphl Ha MIIOCKOCTH: TETPadp, KyO, mapasuiesienuIie l; MOCTPOESHUE CEUSHHI.

[lepneHaUKyISIPHOCTE MPSIMOM M IUIOCKOCTH: TMEPINEHAUKYJISIPHBIE TPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAUICIBHBICE W NEPHEHAUKYISAPHBIE K IJIOCKOCTH, NPU3HAK
MEPIIEHAUKYJISIPHOCTU TIPSAMOM M IUIOCKOCTH, TEOpEMa O MPSIMOU MEPIEHAUKYJISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXIY NPSIMOW M IUIOCKOCTBIO; JIBYTPAaHHBIN
yTOJI, JINHEMHBIN YroJl ABYTPAHHOTrO yrua. [lepnenaukynsap U HaKJIOHHBIE: PACCTOSHUE OT
TOYKU JO TJIOCKOCTH, PAacCTOSHUE OT MPSAMOW A0 IUIOCKOCTH, MPOEKUUs (QUrypbl Ha
IJIOCKOCTh. [lepreHIuKyISIpHOCTh IUIOCKOCTEM: NPU3HAK NEPHNEHANUKYJISAPHOCTH JBYX
II0cKocTer. Teopema o TpEX NepHeHAuKyIspax.

MHoOrorpaHHuKH

[ToHsiTME MHOTOTPAaHHWKA, OCHOBHBIE 3JEMEHThl MHOIOIPAaHHHUKA, BBINYKIIBIC U
HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: N-yronpHas npusma;
rPaHd U OCHOBAHUS TMPHU3MBI; MpsSMas M HAKJIOHHAs NPU3MBI, OOKOBask W TOJHAs
IIOBEPXHOCTh MNpu3Mbl. llapamnenenunen, NpsIMOYTOJbHBIM IMAapAJUICICIUIE W €ro
cBorcTBa. [lupamuaa: N-yronpHasi nmupaMuja, rpaHd U OCHOBaHUE MUPaMUJIbI; OOKOBas U
MOJIHAsE TOBEPXHOCTh NHUPaMU/bl; MpaBWIbHASA WM yCEUYEHHAs NUPaMUIad. OJIEMEHTHI
npu3Mbl W nupamubl. [IpaBUiibHbIE MHOTOTPAHHUKHU: TIOHSTHE  IPABUIBLHOIO
MHOT'OIPaHHMKA; TPABWIbHAS IIPU3Ma U IPAaBUWIbHAS IUPAMUA; IPABUIIbHAS TPEYTOJIbHAS
nupamMuza W TpaBWIBHBIM  TeTpadap; KyO. IlpencraBienne o  MpaBUIBHBIX
MHOT'OTPAaHHHUKAX: OKTadIp, NOAeKadAp U ukocadap. CedeHus Mpu3Mbl U MUPAMUBL.

CumMeTpusl B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIBHO TOUKH, IPSMOM, TIJIOCKOCTH.
DJIEMEHTBbl CAMMETPHUH B MUPAMUIAX, MAPAUICIICIUIICIAX, PABUIBHBIX MHOTOTPAHHUKAX.

Boluncienue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribel. [linomans
OOKOBOIW TOBEPXHOCTH M TOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOMIAb OCHOBaHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi mpu3Mbl. [lnomniaas 60KOBOM MOBEPXHOCTU U
[IOBEPXHOCTH NPABWIBHOW IHUPAMUIBI, TEOpPEMa O IUIOLIAAM YCECYEHHOW IHUPAMUJIBL.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TIPU3MBI.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHHSI MEXTY TUIOIIAISIMU TOBEPXHOCTEH,
00béMamu MOJJOOHBIX TETI.

11 KIIACC



Tena Bpamenust

[unuaapuyeckas MOBEPXHOCTb, 00pa3ylolue MUIUHAPUUECKOW MOBEPXHOCTH, OCh
UUWIMHAPUYECKOM ToBepXHOCTH. Llumuuap: ocHoBaHus U OOKOBas TOBEPXHOCTb,
o0pa3ymolas U 0Ch; IJIOMAgb OOKOBOW M TOTHON MOBEPXHOCTH.

KoHnueckast moBepXHOCTh, 00pa3yrole KOHHYECKON MOBEPXHOCTH, OCh U BEpLIMHA
KOHHWYECKOM moBepxHOCTH. KOHYC: OCHOBaHME U BepIlMHA, 00pa3yolias U OCh; IUIOIIA b
OOKOBOM M MOJHOM MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yrolIie U BbICOTa; OCHOBAHUS
1 OOKOBasi MIOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, AMaMeTp; MIOIMaasr TOBEPXHOCTH cdepbl. B3anMuoe
pacmosoxeHue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; TuIomaas chepol.

N3o00pakeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu ten BpaiieHusi 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIA OKOJIO
cdepsl; cepa, BIMCaHHAsi B MHOTOI'PaHHUK, UITK TEJIO BPAICHUS.

[Touarue o0 o00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapajuiesienuiena u cieactsus u3 Heé. O0bEM LUIMHApPA, KOHYCA.
OO0bEM 1mIapa u mwiomanb cepsl.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOIICHUSI MEXKTY TUTOLIAASIMU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TE.

Ceuenus mwimMHapa (mapaJyielbHO M MEPHEHANKYJISAPHO OCH), CEYEHHs KOHyca
(mapasienbHOe OCHOBAHUIO U MIPOXO/IAIIEE Yepe3 BEPILNHY), CEUEHHUS 11apa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektop Ha miockoct U B mpocTtpaHcTBe. ClIOXKEHHWE W BBIUMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uclo. PasiokeHue BeKTopa N0 TPEM HEKOMILIaHAPHBIM
BekTopaM. llpaBuio mapamnenenunena. Pemienue 3aaad, CBA3aHHBIX C MPUMEHEHUEM
IpaBUJ JAEUCTBUU C BeKTOpamu. lIpsmoyrosbHas cucremMa KOOPAMHAT B MPOCTPAHCTBE.
Koopaunater Bektopa. IIpocreiimue 3amaun B KOOpAMHATaX. YTOJ MEXIAY BEKTOPAMMU.
CkansipHoe TMPOU3BEJECHUE BEKTOPOB. BblunclieHHE VYIJIOB MEXIYy TMNPSIMBIMU U
I0CKOCTAMU. KOOp/IMHATHO-BEKTOPHBIN METO MPU PELICHUH T€OMETPUUYECKUX 3aay.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE  pe3yNbTaTbl  OCBOEHUS  NPOrpaMMbl  y4yeOHOro  IpeameTa
«MareMaTnka» XapakTepU3yITCS:

I'pa:xknanckoe Bocnuranme:

C(OPMUPOBAHHOCTHIO TPAXKAAHCKONW MMO3ULUU OOYYaIOIIErocs Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJI€Ha POCCHUHCKOTO O0IecTBa, MPEACTABICHHEM O MaTeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHUM, MPOLEIYpP T'PAKIAHCKOIO



obmecTBa (BBIOOPHI, OMPOCHI W TMpP.), YMEHHEM B3aUMOJCHCTBOBATh C COIHMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMHA U HA3HAYCHHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTBIO POCCHUMCKONW TPaKJIaHCKOH HJIEHTUYHOCTH, YBaXKCHHUSI K
MPONUIOMY W HACTOAIIEMY POCCHUMCKOM MAaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTHXKCHUSAM POCCHMCKHX MATEMaTHUKOB M POCCUUCKOM MAaTEMaTUYECKOW IIKOJbI, K
WCITOJIB30BAHUIO ATUX JIOCTHKCHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, Chepax SKOHOMHUKH.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA

OCO3HAHHUEM JIYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, OSTHUYECKOTO TIOBEICHUA, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTIKEHUN HAYKU M JEATEIbHOCThIO YUYEHOr0; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHNE YCTOWYUBOTO OYTYIIIETO.

IcTeTHYEeCKOe BOCIIMTAHME:

ACTETUYECKMM OTHOIICHHMEM K MHUpPY, BKIIOYas OCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lau, PEIICHUM, PacCyXICHUH; BOCIPUUMYMBOCTBHIO K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMCHHS IMPUMEHSATh MaTEMaTHYECKHE 3HAHHUS B HHTEpecax
3J10pOBOTO M 0Oe3omacHOTO oOpasza »KW3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBbIO  (3I0pPOBOE TMHUTaHUE, COATAHCHUPOBAHHBIA pEXUM 3aHATUH M OTIbIXA,
perynspHas (u3ndYecKasi aKTUBHOCTD); (PU3UUECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATUSIX
CIIOPTHUBHO-03/I0POBUTEIILHOMN JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAy, OCO3HAHMEM IICHHOCTH TPYJIOJIIO0US; HHTEPECOM K
paznuuHbIM chepam mpodeccuoHaIbHON AeSTETbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOU U €€
NPUJIOKEHUSIMA, YMEHHEM COBEpIlaTh OCO3HAHHBIM BBIOOp Oynymiedt mnpodeccun u
peanr30BbIBaTh COOCTBEHHBIE >KU3HCHHBIC IUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYECKOMY OOpa30BaHHMIO M CaMOOOpPA30BaHHMIO Ha TMPOTSHKEHUHM BCEH KU3HHU;
TOTOBHOCTBHIO K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUUYECKUX 3a7a4 MaTeMaTUYECKOU
HaIpPaBJICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO PKOJIOTHUECKOMN KYJIbTYpPhI, TOHUMAHUEM BIIUSIHUS COIUAIBHO-
AKOHOMHUYECKHX MPOIIECCOB HA COCTOSTHUE MPUPOHON M COLIMATBHOM CPebl, OCO3HAaHHUEM
rJ100aJbHOTO  XapakTepa HJKOJOTHYECKUX MpoOJIeM; OpHUEHTalMed Ha MpUMEHEHHUE
MaTeMaTHYECKUX 3HAHUW JUIs peIIeHHs 3aJad B 00JIaCTH OKPYXaloIllell Cpelbl,
IJIAHUPOBAHUS TOCTYNKOB M OIIEHKM MX BO3MOXHBIX TMOCIEICTBUI I OKpPYXKaroIIeu
Cpebl.

LleHHOCTH HAYYHOI'O NO3HAHUS:



c(OPMHUPOBAHHOCTHI0 MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAyKW U OOIIECTBEHHOMN MPAaKTHUKW, MOHUMAHUEM MaTeMAaTHUYECKOM HAyKH Kak
cdepbl 4eTOBEUECKOM NIeATEIbHOCTH, STANoOB €€ pa3BUTHS U 3HAYMMOCTH JJISl Pa3BUTHS
[UBWJIN3AIIUHN; OBJIAZICHUEM S3BIKOM MaTeMAaTUKU M MaTeMaTH4eCKOH KyJIbTypoul Kak
CPEICTBOM  TO3HAaHUS  MHpA; TOTOBHOCTBIO  OCYIIECTBIISAITh  NPOEKTHYIO |
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble  pe3ylbTaThl OCBOEHHUS TMPOTpaMMbl  Y4eOHOTO MpeaMera
«MaremaTtyuka» XapakTEPU3YKOTCS OBJIAJICHUEM YHHUBEPCAIBHBIMU HO3ZHABAMETbHOIMU
0eluCmeUsAMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, VHUBEPCATbHBIMU
Dpe2yIAMUGHbIMU OeUCMBUAMU.

1) Vuusepcanvuvie nosznasamenwvhvie Oeiicmsus, obecneuugarom Gopmuposarue
0a306b1X KOCHUMUBHBIX Npoyeccos obyyalowuxca (oceoenue Memooo8 HNO3HAHUS
OKpYHCaouieco Mupa, NpuMeHeHue J102U4ecKux, UcCCie008amenbCKux onepayutl, yMeHut
pabomams ¢ uHpopmayueii).

ba3oBble Jiornyeckue 1eiicTBUA:

e BBUBISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE NPHU3HAKHM MaTEMaTUYECKHX
OOBEKTOB, TMOHATHHA, OTHOIIEHUH MEXIAy HNOHATUAMH;, (HOPMYIHPOBATH
OIpe/IeNICHUs TIOHATUM; YCTAaHABIMBAThH CYIIECTBEHHBIN MTPU3HAK KJIacCU(UKALIUY,
OCHOBaHUS J1s1 0000IIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

e BOCIPUHUMATh, bopMyIMpOBATH U npeoOpa3oBbIBAThH CYKJECHUSA:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIE,

e BBIBJIITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3H U NPOTUBOPEUYUS B
(dakTax, NaHHBIX, HAOJTIOACHMSX W YTBEPKACHMSX; IMpenaratb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

e JeJaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

e IIPOBOJUTH CaMOCTOSITEJIBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbl€ U OT MPOTHUBHOTI'O), BHICTPAWBATh apTyMEHTALIMIO, TPUBOJUTH IPUMEPHI U
KOHTPHpPHUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

e BBIOMpATh CIOCOO penieHusl yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BBHIOMpaTh HauOoyiee MNOAXOASIIIMNA C YU4ETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKkue 1eHCTBUA:

e HCIMOJb30BAaThb BOMNPOCHI Kak MCCIEIOBATEIbCKUA WHCTPYMEHT TIO3HAHUS;
dbopMyaMpoBaTh  BOMPOCHL,  (DUKCUPYIOIIME  MPOTHBOpEUYHE,  MpodIiieMy,
yCTaHaBIMBAaTh HCKOMOE U JaHHOE, (hOpMHUpOBATh THMIIOTE3Yy, ApPIYMEHTHUPOBATH
CBOIO MTO3ULIUI0, MHEHHE;



MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBINA SKCIEPUMEHT, HCCJIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBIECHUSA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SABJICHUSIMHU, MPOLECCAMMU;
CaMOCTOATENbHO (opMynupoBaTh OOOOIIEHUS U BBIBOJBI MO PE3yJbTaTaM
MPOBENEHHOTO  HAONIOJCHMS, HCCIEJOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMpOIECcca, a TaKXKE BBIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

2)

BBIBJIATh JEUUUTHl MHPOpPMAIMM, AAHHBIX, HEOOXOAMMBIX JI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 33]1a4H;
BbIOMpaTh MHGPOPMAIMIO W3 HMCTOYHHKOB PA3JIMYHBIX THIIOB, AaHAIU3UPOBATD,
CUCTEMAaTHU3UpOBaTh W HMHTEPIPETUPOBATh MH(GOPMALMIO PA3NUYHBIX BHUJIOB U
(dbopM npeacTaBIeHNUS;
CTPYKTYpPUpPOBAaTh HWH(MOPMAIMIO, MPEICTaBIATh €€ B pPa3au4HbIX (QopMax,
WUTIOCTPUPOBATH TpaUueCcKH;
OLICHMBAaTh HAIEKHOCTh MH(POPMALIMU MO CAMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

Yuueepcanvuvie KOMMYHUKAMUGHDbLE oeticmausl, obecneuusaiom

chopmMupo8anHOCmMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCS.
Oo0menue:

BOCIPUHUMATh U (POPMYIHPOBATH CYXJECHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMU  OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBbIpaXkaThb CBOK TOYKY 3pEHHS B
YCTHBIX M NMHMCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHHs I10 XOAY PEIICHMs 3aJaud,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XoA€ OOCYXIEHMs 3a/laBaThb BOIPOCHI IO CYIIECTBY OOCYXIa€MOH TEMBI,
npobyieMbl, pelraeMoil 3ajaud, BBICKa3bIBaTh MJIEW, HalleJIEHHblE Ha IOUCK
pelIeHns; COIIOCTABIIATh CBOM CYXKACHUS C CYXICHUAMH IPYTUX YYaCTHUKOB
nuainora, oOHapyXuBaTh pa3iudyve U CXOJCTBO MO3ULUH; B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YyJbTAaThl PEIICHUS 3aJadd, JKCIIEPUMEHTA, MCCIENOBaHUs,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUIGHHMSI C Y4YETOM 3aaay
NpEe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBo:

MOHUMAaTh W HWCIOJb30BaTh NPEHMYIIECTBA KOMAHAHOW W WHIWUBUIYaJIbHON
paboThl TIpU peIIeHMH Y4YeOHBIX 3aJa4; NPUHUMATh I€dh COBMECTHOMN
NESATEeILHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOW pabOThI, pacmpeneisiTh
BUJIbI palOT, JIOrOBAapUBaThCS, OOCYXKIAaTh TMPOIECC W PE3yIbTaT pPadOTHI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;



e y4YacCTBOBaTh B TIpymmoBbIX (opmax paboTel (0OCyXIeHus, oOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» M HHBIE); BBIIOJHATH CBOIO 4YacThb pabOThl U
KOOPAMHUPOBATh CBOMU JCHCTBHUS C JPYTUMH YJCHAMH KOMAaH[bI, OICHUBAThH
KayecTBO CBOETO BKJa/la B OOMIMHA NPOAYKT MO KPUTEPUSIM, CHOPMYINPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

3) VYuueepcanvnvie pezynamuenwvie Oeiicmeus, obecneuusarom dopmuposanue

CMbBICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranusanus:

e COCTAaBJIAATH IUIaH, AJITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIIOCOO PEILIEHUS C
y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUK.

CaMOKOHTPOJIBb:

e BJAJETh HABBIKAMU I10O3HABATEIBHOW pe(IEKCUU KAaK OCO3HAHHS COBEPILAEMBIX
JNEHCTBUM M MBICIUTEIBHBIX IMPOLIECCOB, UX PE3YJIbTAaTOB; BIAJIETh CIIOCOOAMU
CaMOIIPOBEPKH,  CAMOKOHTpPOJISI ~ Ipolecca W pe3yibTara  pelIeHHs
MaTeMaTUYECKOM 3a4auu;

e TPEIBUICTH TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh TpPH PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, IaHHBIX,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHMBATh COOTBETCTBHE pPE3yJbTaTa LEIN M YCIOBUSAM, OOBSICHATH MPUIHHBI
JOCTHKEHHS WM HEAOCTHUKCHHSI PE3yIbTaTOB JEATEIBHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KITIACC

OnepupoBaTh MOHIATUSIMU: TOUYKA, MPSAMasi, IIIOCKOCTb.

[IpuMEeHSITh aKCUOMBI CTEPEOMETPUU U CJICJACTBUA W3 HUX IIPU PEUICHUH
reOMETPUUECKHX 3a]1a4.

OnepupoBaTh MOHATUSIMHU: TAPAUICIBHOCTh W MNEPHEHAUKYISIPHOCTh NPSIMBIX U
IIOCKOCTEH.

KiaccupunmpoBars B3aMMHOE  PACIIONOKECHHE TMPSMBIX M INIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHSATUSMU: JIBYTPAHHBIA yTOJ, TPaHW JIBYTPAaHHOTO YTIJia, pedpo
JIBYTPAHHOTO YIJIa; JIMHEWHBIM yroj JBYIpaHHOTO YIJia; rpajycHas Mepa JIBYrpaHHOTO
yTia.

OnepupoBaTh  MOHATHSIMUA:  MHOTOTPAHHUK,  BBINYKJIBIA W HEBBITYKJIbIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TTPABUILHBI MHOTOTPAHHUK.



Pacrio3HaBaTh  OCHOBHBIE  BHJBl ~ MHOTOTPAHHUKOB  (HMMpaMuaa;  NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Ky0).

KnaccuduimpoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS IS KIacCHU(pUKALUU
(BBIIIYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKH; NPABUJIbHBIE MHOTOI'PAHHUKHU; NpPsSMbIE U
HAKJIOHHBIE TPU3MBI, TapaJIJICICITUIIEbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/ CJIEO0B.

CrpouTh ceueHuss MHOIOTPAHHHUKOB METOJIOM CJIE/IOB, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXJAEHHWE TEOMETPUYECKMX BEJIMYMH IO oOpas3uaM WIu
QIrOpPUTMAaM, MMPUMEHSSI U3BECTHBIE aHAIUTHUYECKHE METOJbI IPU PELICHUH CTaHJAPTHBIX
MaTEMaTUYECKHX 3a/1a4 Ha BBIYMCIEHUE PACCTOSHUI MEXIY ABYMSI TOUKaMH, OT TOUKH J10
IPSIMOi, OT TOYKH JI0 INIOCKOCTH, MEXY CKPELIMBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaXOXJIEHHWE TEOMETPUYECKUX BEJIMYMH M0 oOpasuaM WIu
ITOpUTMAaM, MMPUMEHSSI U3BECTHBIE aHATUTHUYECKHE METOJbI IPU PEIICHUH CTaHIAPTHBIX
MaTEMaTUYECKUX 3aJa4 Ha BBIYUCIIEHHE YIJIOB MEXAY CKPEUIMBAIOIIMMUCS MNPSIMbBIMU,
MEXAY MPSAMOM U IIIOCKOCTBIO, MEKY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IUIOUIAJM TOBEPXHOCTEM MHOTOIPAHHUKOB (IIpU3Ma,
NUpaMyuja) ¢ MPUMEHEHHEM (QOpPMYJ; BBIUUCIATH COOTHOIICHMSI MEXIY IUIOLIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OChb U IJIOCKOCTb
CUMMETPUU; UEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb,  mpeoOpa3oBbIBaTh M HMHTEPOPETUPOBATH  MHGOPMALKIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, TNPEJACTABICHHYI0 Ha YepTekax M
PUCYHKaX.

[IpumensaTh reomerpuyeckue (axThl 7 PEIICHUS CTEPEOMETPUUYECKHX 3a/ad,
IPEANOIAraloMX HECKOJBKO INAroB PELICHUs, €CIM YCJIOBUS INPUMEHEHUs 3a/JaHbl B
sBHOM (popme.

[IpumeHaTH IpOCTENIINE [IPOrPAMMHBIE cpeacTna 51 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoaUTH MpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAEC U KHU3HHU,
pacro3HaBarh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHsATh NOJlyYeHHbIE 3HAaHUS HA MPAKTUKE: aHAJIU3UPOBATh PEajbHbIE CUTyalluu
U TPUMEHSTh HW3Y4YEHHBbIE TMOHSATUS B IMIpOILlECCe IOMCKAa PEIICHUS MaTeMaTUYECKU
chopMynupoBaHHON TIpoOJIeMbl, MOJEIUPOBATh peajdbHbIE CHUTyalldd Ha S3bIKE
TE€OMETPUHN, HCCIENA0BATH IOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM TI'€OMETPUUYECKHX
NOHATUNA W TeopeM, ammaparta ajreOphl; peniarb NMPaKTUYECKUE 3ajaud, CBSA3AHHBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUYHH.

11 KIIACC



OnepupoBaTh  MOHATHUSAMH:  I[WJIWHAPHYECKAs  TOBEPXHOCTh,  OOpa3ylonume
HUIMHAPUYECKON TOBEPXHOCTH; UWJIMHAP; KOHMYECKas MOBEPXHOCTh, OOpa3ylolue
KOHUYECKOM TOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

PacrosnaBaTh Tena BpamieHus (IMIHHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccuduimpoBats B3auMHOE pacrosokeHue chepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSIMU: WIAPOBOM CETMEHT, OCHOBAHHE CETrMEHTa, BBICOTA
CerMeHTa; IIapOBOM CJIOW, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOSI; MIAPOBOM
CEKTOp.

Beraucisite 00EMBI M TIOMIAAN TTOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUIECCKUX TEIl
C IpUMEeHEHUEM (HOpPMYII.

OnepupoBath MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B cepy U OMUCAHHBIN OKOJIO
ctepsl; cdepa, BnrcaHHAS B MHOTOTPAHHHK WIIH TEJIO BPAIECHUS.

BBIYUCISATE COOTHOMIGHUS MEXKAY IUIOMAIIMA TOBEPXHOCTEH M 00BEMaMu
MOAOOHBIX TEI.

N306pakath nzydaembie PUTYPBI OT PYKH U C IPUMEHEHHEM MPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB.

BBITTOTHATE (BBIHOCHBIE) TIJIOCKHE YEPTEHKH W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHU.

W3BnekaTh,  WHTEPOPETHPOBATH U  MpeoOpa3oBbIBaTh  WHGMOpPMAIUMIO O
MPOCTPAHCTBEHHBIX TE€OMETpPUYECKUX (GUTrypax, TMPEJCTAaBICHHYI0 Ha 4YepTexax u
pUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BEITIONHATE ACHCTBUS CIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXCHUS
BEKTOpA Ha YKCIIO, OOBICHATH, KAKUMH CBOMCTBAMHU OHU 00JIa1af0T.

[TpumeHsTh TpaBUIIO Mapavieenuneaa.

OnepupoBaTh TMOHATHUSAMH: JEKApPTOBBl KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXAY BEKTOPAMH,
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

Haxonuth cymMMy BEKTOPOB W TMPOU3BEJCHUE BEKTOpAa HA YHUCIO, yroil MEXIy
BEKTOpaMH, CKaJsipHOE MPOU3BEJEHUE, PACKIIAILIBATH BEKTOP IO JABYM HEKOJTMHEAPHBIM
BEKTOpaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[Ipumensate reomerpuyeckue (akThl s PEIICHUS CTEPEOMETPUYECKUX 3ajad,
MIPEANOJaralonX HECKOJIbKO IIaroB peIIeHUs, €CIM YCIOBHUS TPUMEHEHUS 3aJlaHbl B
sBHOMU (popme.

Pemates mpocTelimme TreoMeTpUYECKHE 3aJladd  Ha IPUMEHEHHWE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.



Pematp 3amaun Ha JOKAa3aTelbCTBO MATEMAaTHYECKHUX OTHOLICHWN M HaXO0XKJIEHUE
TreOMETPUUECKUX BEJIMYMH MO 00pasliaM WK aJroOpuTMam, MPUMEHsISI U3BECTHBIE METObI
IPU PELIEHUU CTaHAAPTHBIX MATEMATHYECKHX 3a/1a4.

[IpumeHATH poCTeNIImne MIPOTpaMMHbIE CpencTBa U AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaMTH NpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAEC U KHU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IprMEHATh NOJYYEHHBIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATH PEAJIbHBIE CUTyallun
U TPUMEHATh H3YyYECHHBIE IMOHATHS B IMPOLECCE IIOMCKA PELICHUS MAaTeMaTHYECKU
chopMynupoBaHHOW MPOOJIEMbI, MOJECIUPOBATh pEalbHbIC CUTyallMd Ha S3bIKE
TEOMETPUHU, HCCIEN0BATH IOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM TI'E€OMETPUYECKHUX
NOHATUU W TEOpeM, arrmaparta aiareOpbl; pemaTh MPaKTUYECKHE 3a7aud, CBSI3AHHBIE C
HAXO0XKJECHUEM T'€OMETPUUYECKUX BEIUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaumeHnoBaHue pa3/iesioB U TeM DJIeKTpOoHHbIE (HU(POBHIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
Bseznenue B ctepeoMeTputo https://resh.edu.ru/
1 10 1 https://www.yaklass.ru/p/geometria#progra
m-10-klass
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. https://resh.edu.ru/
2 [TapaniensHOCTh IPSIMBIX U TIIIOCKOCTEH 12 1 https://www.yaklass.ru/p/geometria#progra
m-10-klass
[lepneHqUKyYISPHOCTD MPSAMBIX U https://resh.edu.ru/
3 IJIOCKOCTEH 12 1 https://www.yaklass.ru/p/geometriafprogra
m-10-klass
VYTrael MeXAy NPSIMBIMU U TTIOCKOCTSIMU https://resh.edu.ru/
4 10 1 https://www.yaklass.ru/p/geometria#progra
m-10-klass
MHOrorpaHHuKu https://resh.edu.ru/
5 11 1 https://www.yaklass.ru/p/geometria#progra
m-10-klass
OOBEMBI MHOTOTPAaHHUKOB https://resh.edu.ru/
6 9 1 https://www.yaklass.ru/p/geometriaftprogra
m-10-klass
https://resh.edu.ru/
https://www.yaklass.ru/p/geometria#progra
7 [ToBTOpEHME: CeUeHUSs, PACCTOSHUS U YTIIbI 4 0 m-10-klass
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 6
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11 KJIACC

KoauyecTBO 9acoB
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/ KoHTpoJbHbIe
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI
Tena BpameHus https://resh.edu.ru/
1 12 1 https://www.yaklass.ru/p/geometria#program-
11-klass
OOBEMEI TEl https://resh.edu.ru/
2 5 1 https://www.yaklass.ru/p/geometria#program-
11-klass
BekTopbl U KOOpIMHATHI B IPOCTPAHCTBE https://resh.edu.ru/
3 10 1 https://www.yaklass.ru/p/geometria#program-
11-klass
[ToBTOpenue, 06001IIEHNE, https://resh.edu.ru/
4 cUCTeMaTHu3anus 3HaHUN 7 0 https://www.yaklass.ru/p/geometria#program-
11-klass
OBUIEE KOJIMYECTBO YACOB I10 34 3
ITPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JarTa uzydyenus DJIeKTPOHHbIE
Ne (uudpoBbie)
Tema ypoxka BCero KOHTPOJIbHBbIE NPaKTH B pakr
/ o0pa3oBaTe/ibHbIE
i padoThI yecKkHue
pecypchl
padoThI
Beenenue B crepeomerpuio 10 yacos
https://www.yaklass.ru/
1 OcCHOBHBbIE TIOHATHUS CTEPEOMETPUUN 1 pigeometria#program-
10-klass
https://www.yaklass.ru/
2 HepeceKaIOHIHeCf[ IIJIIOCKOCTH, MEPCCCKAOITHECS 1 D/qeometria#proqram-
psiMas U MJI0CKOCTh 10-klass
3 Bxoanasi KOHTpo/IbHAsA padoTa 1 1
3HaKOMCTBO C MHOTOrpaHHUKaMu. V300paxenue https://www.yaklass.b
4 MHOT'OI'DaHHHMKOB Ha PUCYHKaxX 1 y/p/geometriya/10-
klass
N3006paxeHre MHOrOrpaHHUKOB Ha https://www.yaklass.b
5 IIPOCKLMOHHBIX YEPTEkKAX 1 y/p/geometriya/10-
klass
Ky®0, ero pa3séptku u mogenu. CedeHus https://www.yaklass.b
6 MHOT'OI'PAHHUKOB 1 y/p/geometriya/10-
klass
7 [Mupamupa, e€ pazpépTku u moaenu. CeueHust 1 https://www.yaklass.b
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MHOTI'OI'PaHHHUKOB

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHUH

y/p/geometriya/10-
klass

https://www.yaklass.b
y/p/geometriya/10-

8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U 1
CJIEJCTBHS U3 HUX klass
[TonaTne 06 aKCHOMAaTHYECKOM ITOCTPOCHUH
9 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U 1
CJIEJICTBUS U3 HUX
https://www.yaklass.
Konrtpouabnas padora Nel «BBenenue B g
10 P P A 1 1 by/p/geometriya/10-
cTepeoMeTpPHUIO» Klass
I[IpsiMble u MJI0CKOCTH B pocTpancTBe. [lapaasiesbHOCTH NPAMBIX M IUIOCKOCTell 12 yacoB
BzaumHoe pacrnonoxeHue npsiMbix B https://www.vaklass.b
11 MPOCTPAHCTBE: NMEPECEKAIOIIMECS, TTapalIeIbHbIE 1 K{p/qeometrlyallo—
U CKpEILMBAIOIINECS IPSIMbIE K888
[TapaienbHOCTh IPSMBIX U INIOCKOCTEH B https://www.vaklass.b
12 IIPOCTPAHCTBE: MapalIeNIbHbIE IPSIMBIE B 1 K{p/qeometnva/lO—
. ass
MIPOCTPAHCTBE, NaPaLIEIbHOCTh TPEX MPSAMBIX S
https://www.yaklass.b
13 [TapannenpHOCTH NPSAMON U INIOCKOCTH 1 ylp/geometriya/10-
klass
https://www.yaklass.b
14 VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU 1 ylp/geometriya/10-
klass
https://www.yaklass.b
15 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE 1

y/p/geometriya/10-
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klass

https://www.yaklass.b

16 Yroa Mexay npsSMbIMU B IPOCTPAHCTBE 1 \gp/qeometrlvallo—
ass
https.//www.yaklass.b
17 [TapamiensHOCTh TIIIOCKOCTEH 1 ylp/geometriya/10-
klass
https://www.yaklass.b
18 CBoiicTBa napajyiebHbIX INIOCKOCTEN 1 K{p/qeometrlvallo—
ass
https://www.yaklass.b
19 [Tpocreiimue npocTpaHCTBEHHbIE GUTYPHI HA 1 y/p/geometriya/10-
IUIOCKOCTH: TETpasdp, KyO, mapasiesnenumnes klass
https://www.yaklass.b
20 [TocTpoenwne ceuenuit 1 y/p/geometriya/10-
klass
https://www.yaklass.b
21 [TocTpoenwne ceuenuit 1 y/p/geometriya/10-
klass
KonTtpoabnas pa6ora Ne2 "IIpsimble u
22 IUIOCKOCTH B IIPOCTPAHCTBE. 1 1
ITapajutelbHOCTH NPSIMBIX U IJIOCKOCTEH "
IlepnieHAMKYJIAPHOCTH NPAMBIX U IIOCKOCTEH 12 yacos
23 IlepneHUKYIAPHOCTD NMPSMOM U IVIOCKOCTH. 1 https://www.yaklass.b

[lepnieniuKynspHbIE MPsIMbIE B TPOCTPAHCTBE

y/p/geometriya/10-
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klass

https://www.yaklass.b

24 [Ipsimbie napajuiesibHbIe U NEPIEHIUKYIISIPHbBIC K y/plgeometriya/10-
IJIOCKOCTH klass
https://www.yaklass.b
o5 [Ipsimbie napajuiesbHbIe U NEPIEHIUKYIISAPHbBIC K y/plgeometriya/10-
IJIOCKOCTH klass
https://www.yaklass.b
26 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMOM U y/plgeometriya/10-
IJIOCKOCTH klass
https://www.yaklass.b
97 [Ipu3Hak NepneHIUKYJIAPHOCTH IPSIMOU U y/p/geometriya/10-
IJIOCKOCTH klass
https://www.yaklass.b
28 Teopema o npsAMON NepHEHAUKYIAPHON y/p/geometriya/10-
IJIOCKOCTH klass
https://www.yaklass.b
29 Teopema o npsAMON NepHIEHAUKYIAPHON y/p/geometriya/10-
IIJIOCKOCTH klass
https://www.yaklass.b
30 Teopema o npsAMON epNEHAUKYIAPHON y/p/geometriya/10-
IIJIOCKOCTH klass
I[leprnieHaUKyNsAp ¥ HAKIOHHEIE. PaccTosHue OT https://www.yaklass.b
31 TOYKH JI0 IUTOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 ylp/geometriya/10-

IIJIOCKOCTH

klass
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[Tepnienaukymnsip U HakJIOHHBIE. PaccTossHUE OT

https://www.yaklass.b
y/p/geometriya/10-

32 TOYKH JI0 IUTIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 1
IJIOCKOCTU klass
[Tepnienaukyssip u HakJIOHHBIC. PaccTosiHue OT https://www.yaklass.b
33 TOYKH JI0 IUTOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 1 y/p/geometriya/10-
IIJIOCKOCTH klass
[Tepienaukynsp u HakIOHHBIE. PaccTosiHME OT https://www.yaklass.b
34 TOYKH JIO IUNIOCKOCTH, PACCTOSHHUE OT IIPIMOM [0 1 y/p/geometriya/10-
IJIOCKOCTHU klass
Yrabl Mexay nNpsiMbIMH | IJI0ckOcTsIME 10 yacoB
https://www.yaklass.b
35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMON U 1 y/p/geometriya/10-
IJIOCKOCTEBIO klass
https://www.yaklass.b
36 JIByrpaHHbIN yroJ, JMHEHHBINA yTOJl ABYTPAHHOTO 1 y/p/geometriya/10-
yria klass
https://www.yaklass.b
37 JIByrpaHHbIN yroJ, JMHEHHBINA yTOJl ABYTPAHHOTO 1 y/p/geometriya/10-
yria klass
https://www.yaklass.b
38 [TepnienauKyasspHOCTH IUIOCKOCTEN. [IpH3HaK 1 y/p/geometriya/10-
NEePHIEHUKYISIPHOCTU ABYX IJIOCKOCTEMN klass
https://www.yaklass.b
39 [TepnienAuKyIApHOCTH IUIOCKOCTER. 1Ipu3HaK 1 y/p/geometriya/10-

MEPIEHIUKYIISIPHOCTH ABYX IIJIOCKOCTEMN

klass
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[TepnienaAnKyYAApHOCTD IWIOCKOCTER. [Ipu3HaK

https://www.yaklass.b
y/p/geometriya/10-

40 1
NEPIEHIUKYISIPHOCTH JABYX IIJIOCKOCTEN klass
https.//www.yaklass.b
41 Teopema o Tpéx nepneHAUKYISIpax 1 ylp/geometriya/10-
klass
https.//www.yaklass.b
42 Teopema o Tpéx nepneHAUKYISIPax 1 \Iz p/geometriya/10-
ass
https.//www.yaklass.b
43 Teopema o Tpéx nepneHAUKYISIPax 1 \Iz p/geometriya/10-
ass
KonTtpouabHnas padora
44 Ne3" [lepnieHAMKYISIPHOCTH NPSMBIX U 1
miockocreil' u "Yribl Mexkay NPAMBIMHA U
IocKocTAMHU"
Mmuororpannuku 11 yacos
[ToHATHE MHOTOTrpaHHUKA https://www.yaklass.b
45 1 y/p/geometriya/10-
klass
[Ipusma: npsimast 1 HaKJIOHHAst https://www.yaklass.b
46 1 y/p/geometriya/10-
klass
bokoBas 1 moJIHasA MOBEPXHOCTH PU3MBI https://www.yaklass.b
47 1 y/p/geometriya/10-

klass
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[IpssmoyrobHBIN MTapasuiesienuIe]l U €ro CBOMCTBa

https://www.yaklass.b
y/p/geometriya/10-

48 1
klass
[Tupamuga https://www.yaklass.b
49 1 y/p/geometriya/10-
klass
[TonHast TOBEpXHOCTh TUPAMU/IbI https://www.yaklass.b
50 1 y/p/geometriya/10-
klass
[IpaBunbpHas u yceu€HHasi TupamMuabl https://www.yaklass.b
51 1 y/p/geometriya/10-
klass
Teopema o mtomaan 60KOBON MOBEPXHOCTH https://www.yaklass.b
52 YCEUEHHOU MUPaMUIbI 1 y/p/geometriya/10-
klass
[IpaBuIBEHBIE MHOTOTPAaHHHUKHU https://www.yaklass.b
53 1 y/p/geometriya/10-
klass
https://www.yaklass.b
54 CuMMeTpHs B IPOCTPAHCTBE: OTHOCUTEIBHO 1 y/p/geometriya/10-
TOYKH, IIPSIMOM, INIOCKOCTH klass
55 KonTtpouabnas pa6ora Ne4 "Muororpanaukn" 1 1
O0BbEéMBI MHOTOTPAaHHUKOB 9 yacoB
56 [TonsaTue 06 00BEMeE 1 https://www.yaklass.b

y/p/geometriya/10-
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klass
OCHOBHBIE CBOICTBa 00BEMOB https://www.yaklass.b
57 1 y/p/geometriya/10-
klass
O0bEM mapasienenurnena https://www.yaklass.b
58 1 y/p/geometriya/10-
klass
O0bEM upamMuIbl https://www.yaklass.b
59 1 y/p/geometriya/10-
klass
O0bEM TpU3MBI https://www.yaklass.b
60 1 y/p/geometriya/10-
klass
Breruucienne 005EMOB TeI https://www.yaklass.b
61 1 y/p/geometriya/10-
klass
Pemrenue 3amad Ha HaxoXKaeHHE 00BLEMA https://www.yaklass.b
62 MHOT'OI'PaHHUKOB 1 y/p/geometriya/10-
klass
Pemrenne 3amau Ha HaxoXKaeHNE 00BEMA https://www.yaklass.b
63 MHOT'OI'PaHHHUKOB 1 y/p/geometriya/10-
klass
64 Kounrpoabsnas padora NeS "O0bémbl 1
MHOTOTPAHHUKOB'"'

IloBTOpeHue 4 yaca
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65 [TocTpoeHne ceueHit B MHOTOIpaHHHKE 1
Beruncienue paccTosHUNA: MKy ABYMS TOUKaMH,

66 OT TOYKH JI0 MPSIMOM, OT TOUKH J0 MJIOCKOCTH, 1
MEXy CKPELUBAIOIIUMUCS MPSMBIMU

67 HToroBasi KOHTpOJIbHAsI padoTa 1
Brruuciienue yrioB: MeXy CKpEeIMBAIOIIUMUCS

68 MPSIMBIMU, MEXTY IIPSIMON U TUNIOCKOCTHIO, 1
IBYTPAHHBIX YTJIOB, YIIIOB MEKAY IJIOCKOCTSIMU

OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KJIACC

Ne KosunyecTBo 4acoB Hara dyeKkTpoHHbIE (LM POBbLIE)
Tema ypoka
n/m BCEr0 KOHTPOJIbHbIe NpAaKTHYeckHe M3YUYeHHS  o0pa3oBaTelbHbIE Pecypchl
padoThI padoThI
Cdepa u map: neHTp, https://www.yaklass.ru/p/geometria#program-
1 paauyc, IuameTp; TUIoaab 1 11-klass
MOBEPXHOCTHU CEpPbI
BzaumHuoe pacnionoxxenue https://www.yaklass.ru/p/geometria#program-
5 cdepbl U MIOCKOCTH; 1 11-klass
KacareJibHasl INIOCKOCTh K
cthepe; miomaas chepsl
N3o6paxkenue cdepsl, mapa https://www.yaklass.ru/p/geometria#program-
3 Ha m1ockocTH. CeyeHus 1 11-klass
miapa
Hunusapuaeckast https://www.yaklass.ru/p/geometria#program-
IIOBEPXHOCTE, 00Pa3yIONINE 11-klass
4 LHUJIMHIPUYECKON 1
MIOBEPXHOCTH, OCh
LUJUHIPUYECKOU
MIOBEPXHOCTHU
5 BxoaHasi KOHTpPOJIbHAA 1 1
pa6ora
N3obparkenne nuimHapa Ha https://www.yaklass.ru/p/geometria#program-
miockocTH. Pa3BépTka 11-klass
6 numHapa. CeyeHus 1

IUTUHAPA (TTIOCKOCTBIO,
napasuieIbHON Win
NEPHEHIUKYIISIPHON OCU
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HUAJTUHIPA)

KoHnueckas MOBEpXHOCTb,
00pa3yrolne KOHUIEeCKOM

https://www.yaklass.ru/p/geometria#program-
11-klass

7 IIOBEPXHOCTH, OCh U

BEpLIMHA KOHUYECKON

MMOBEPXHOCTH

Konyc: ocHOoBaHue u https://www.yaklass.ru/p/geometria#program-
8 BEpIlIMHA, 00pasyromas u 11-klass

0Cb; ILUIOIIAAb OOKOBOH U

MOJHON TOBEPXHOCTHU

Y ceu€HHBIN KOHYC! https://www.yaklass.ru/p/geometria#program-
9 00pa3yrolIye U BbICOTA; 11-klass

OCHOBaHHSA U OOKOBas

IMOBEPXHOCTH

N300pakeHrne KoHyca Ha https://www.yaklass.ru/p/geometria#program-

mockocTy. Pazséprka 11-klass

KoHyca. CeueHus KOHyca
10 (TUTOCKOCTHIO, TTAPATUICITEHOM

OCHOBAHHUIO, U IMJIOCKOCTHIO,

MPOXOIAIIEH uepe3

BEPILUHY)

KoMOUHALKS Te BpaIIeHus https://www.yaklass.ru/p/geometria#program-
1 U MHOT'OI'paHHUKOB %

MHororpaHHuK, OMCaHHBIN https://www.yaklass.ru/p/geometria#program-
12 okoJ10 cepsr; chepa, 11-klass

BIIMCaAHHAsA B MHOT'OT'PAHHUK
HJIN B TCJIO BpalllCHUA

13

[Toustie 06 00BEME.

https://www.yaklass.ru/p/geometria#program-
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OCHOBHBIE CBOWCTBA
00BEMOB Tel

11-klass

https://www.yaklass.ru/p/geometria#tprogram-

14 O06BEM nuIMHIpPa, KOHYCA 11-klass

OGBEM 1apa ¥ ILIoMaIb https://www.yaklass.ru/p/geometria#program-
15 11-klass

chepnl S

IToxoOuEble Tena B https://www.yaklass.ru/p/geometriaftprogram-

IPOCTPAHCTBE. 11-klass
16 COOTHOILIEHUS] MEXTY

IJIOIIAIMU ITOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

KonTpoasHnas pabdora no
17 Temam "Tena BpameHmus.

O0BemsbI TeT"

BeKTop Ha IIOCKOCTH H B https://www.yaklass.ru/p/geometria#program-
18 11-klass

MIPOCTPAHCTBE =

T — https://www.yaklass.ru/p/geometria#program-
19 11-klass

BEKTOPOB ==EeS

YMHOKEHHE BeKTOpa Ha https://www.yaklass.ru/p/geometria#program-
20 11-klass

YHCIIO

Pa3znoxenne BekTopa 1o https://www.yaklass.ru/p/geometria#program-
21 TPEM HEKOMILIAHAPHBIM 11-klass

BekTopaM. [IpaBuio

napajuiejaenunena

Pelmenne 3a/1a4, CBA3aHHBIX https://www.yaklass.ru/p/geometria#program-
22 11-klass

C IIPUMCHCHUCM IIPaBUJI
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JIEHCTBUM C BEKTOPAMU

23

[TpsimoyronbHas cuctema

KOOPJIMHAT B MPOCTPAHCTBE.

Koopaunats! BekTopa.
IIpocreiimme 3a1auu B
KOOpAHnHaTax

https://www.yaklass.ru/p/geometria#program-
11-klass

24

25

Yroa MeX/y BEeKTOpaMH.
CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB

Brpluucnenue yrios Mexay
IPSIMBIMH U TUIOCKOCTSMH

https://www.yaklass.ru/p/geometria#program-
11-klass

https://www.yaklass.ru/p/geometria#program-
11-klass

26

27

28

29

KoopannaTHO-BEKTOPHBIN
METO/]] TIPU PELIEHUU
reOMETPUUECKUX 3ajau

KonTposbHasi padora no
Teme ""BekTopbl n
KOOPAMHATHI B
npocrpancrse"

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
OcHoBHBIE GUTYPHI, (HAKTHI,
TEOpPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHnue, 06001IEeHNE U
CHCTeMaTH3allns 3HAHUH.
OcHoBHBIE QUTYPHI, HAKTHI,
TEOpPEMBI Kypca
TUTAHUMETPHUH

https://www.yaklass.ru/p/geometria#tprogram-
11-klass
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30

[ToBTOpeHnue, 0600IICHNE U
CHCTeMAaTH3allMs 3HAHUH.
3aa4n IIAHUMETPUH U
METO/IbI UX PEIICHHS

31

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.
3anauu MIIAaHUMETPUHN U
METO/IbI UX PEIICHUS

32

[ToBTOpeHnue, 0600IICHNE U
cUcTEeMaTU3alus 3HaHUM.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpPEMBI Kypca
CTepEOMETPUH

33

34

HroroBasi KOHTPOJIbHAsK
padora

[ToBTOpenue, 06001IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus. 10-11 kmaccel: yueO. 11t o01eoopa3oBar. yUpekIeHH: 6a30BbIN U
npodui. ypoBuu / JI.C.Atanacsix, B.®.byty3os, C.b.Kagomues u np. - 22 uzj. -

M.: [Ipocsemenue, 2020. - 255 c.

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

Metonunueckue pekomennanuu. 10-11 kmaccesl (k yueonuky Atanacss JI. C. u

ap.)

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

http://mathnet.spb.ru/

http://www.problems.ru/






