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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH PEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacCTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a3o0BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O0Opa3oBaHUA IO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

(opMupOBaHUE NPEICTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOM KyJIbTYphl U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

(opMupOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAaX M Telax BpaAILIEHUS KakK O
BRXHEUIINX MaTeMaTHYEeCKHX MOJENSX, MO3BOJISIONINX OINUCHIBATh U M3ydaTh
pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA,;

(opMupOBaHHE YMEHUS paclo3HaBaTh HAa YEPTEXKAX, MOJICIISAX U B PEAIbHOM MHUpE
MHOTOTPaHHHUKH U TeJla BpalleHMUS;

OBJIAJICHHE METOJaMU pEIIECHUS 3a7ad Ha TOCTPOCHHUS Ha HW300paKEHHIX
IPOCTPAHCTBEHHBIX (PUTYD;

dbopMupoBaHrE YMEHUS ONIEPUPOBATH OCHOBHBIMH TIOHATHUSIMHA O MHOTOTPAaHHHKAX
U TellaX BPalIeHHsI U UX OCHOBHBIMU CBOWMCTBAMU;

OBJIAJICHHE AQJTOPUTMAMM pEIICHHS OCHOBHBIX THIIOB 3ajay; (OpMUpOBaHUE
YMEHHS TIPOBOJUTH HECJIOKHBIC JTIOKA3aTeIbHbIC PACCYKACHHUS B XOJI€ PEIICHUS
CTEPEOMETPUUECKHUX 33]1a4 U 33]1a4 C IPAKTUUYECKUM CO/EpPKAHUEM;

pa3BUTHE MHTEJUIEKTYalIbHBIX W TBOPYECKHX CHOCOOHOCTEH oOydaromuxcs,
MO3HABATENbHON aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIICHHUS;



dopMupoBaHre (QPYHKIMOHAIBHONH TPaMOTHOCTH, PEJIEBAHTHOM TI'€OMETpPUU:
YMEHHE pacro3HaBaTh MPOSBICHUS TE€OMETPHUUYECKHX MOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEAIbHBIX JKU3HEHHBIX CUTYalUSX U MPU U3YUEHUU APYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTE W  3aKOHOMEPHOCTEH,
(bopMynHpOBaTh UX HA A3BIKE T€OMETPUM U CO3JaBaTh T€OMETPUUYECKUE MOJIEIH,
MPUMEHATh OCBOEHHBIM TI'€OMETPUYECKHI ammapaTr g PEHIeHUs MNPaKTHKO-
OpUEHTHUPOBAHHBIX 3a/a4, HWHTEPOPETHPOBATH U OLEHUBATH IOJyYECHHbIE
pE3yJbTaTHhI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaYaJIe€ €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NTPOBOJUTCS C OMOPOM HA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpumn oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IApaJUICNIbHbIE TNPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIebHbIE INIOCKOCTH; CBOMCTBA MAapaJlIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (QUTYpPHl HAa TIJIOCKOCTH: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OopeMa O MpsiMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, TPOEKIIMS (PUTYPHI Ha TIIOCKOCTh. [lepneHAnKyAsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYrojibHasE NHUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpemcraBienne o TpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUpaMUAax, Hapajuiesenurneaax, NpaBuibHbIX
MHOTOIPaHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapruyeckas ITOBEPXHOCTb, oOpa3yrouue LHAJIAHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. LlWIMHIp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasywolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
1 OCb; TIJIOIIA I OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAIh MMOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelibHasi MII0CKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomMOuHanuu tesn BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJ10 cpepsl; cepa, BUCaHHAST B MHOTOTPAHHUK, UJTK TEJIO0 BPAIICHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[TongoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

Cedenus muwMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUsI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mimockoctu U B ripocTpaHcTBe. CI0KEHUE U BEIYMTaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3joxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUWJI JACUCTBHM C Bekropamu. lIpsaMoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mekay BekTopamu. CKalApHOE INPOU3BEAECHUE BEKTOPOB.
BrluncneHne yrioB Mexay MPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUU,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM TpakAaHCKOW UJICHTUYHOCTHU, YBAXKCHHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
YKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCHIPUUMUYHUBOCTBIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCNIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTB); (PU3UUYECKOT'O COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1a4 MAaTEMaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HAaHWEM TJ00aTBPHOTO XapakTepa JKOJOTHYECKUX IMPOoOJeMm;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KYJIbTypOH KakK CpEJACTBOM TO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXCalowe20  Mupda,  NpuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBbIC, €AWHWYHBIC, YACTHHIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e Ji€JaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIIEHUS 1 BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCcKOTo
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(popMaIuu 1o CaMOCTOATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJa4yd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU pelieHUU Y4eOHBIX 3ajlay; MPUHUMATH I1€1b COBMECTHOMU
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE MITYPMbD» W WHBIC); BBINOJIHATH CBOIO 4YacTh pPaOOThI U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom popmuposamue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHusT MaTEeMaTUYECKOH 3aauu;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSCHATH
MIPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE paCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOTO YIJIa; JMHEMHBIA yrojl ABYTpaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh MOHATUSAMU: CEKYILAs MJIOCKOCTh, CECUEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxOXKACHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3iaM Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHACA NPAMBIMH, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh W
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoaMTh TpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTECH B TMpUPOIE U
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIHPOBAHHONW TPOOJIEMBI, MOJICIHPOBATH pEaTbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CIIOCOOBI MOTYYEHHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IaPOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIAAXM  TIOBEPXHOCTEH  Tell  BpalieHus,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCISITE COOTHOIICHHS] MEXIY TUIOMAIASIMU MMOBEPXHOCTEH U 00BEMaMuU
OA0OHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, WHTEpPHpPETUPOBATH W MPeoOpa3oBbIBaTH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YMCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaTAt0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOM CUCTEME KOOPAMHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiiliue reoMeTpuuecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOLIEHUHA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IMPAKTUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TPUMEHSITh HM3YYCHHbIE MOHSTHS B MPOIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOACIUPOBATH PEaAIbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKICHUEM F€OMETPUYECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
bubnuoreka [{OK
1 BBGI[GHI/Ie B CTCPCOMECTPUIO 10 httpS://m_edsoo_ru/
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 brbmorexa [IOK
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN https://m.edsoo.ru/
3 [lepneHUKyYISAPHOCTD MPSAMBIX U 12 brbmorexa [IOK
LIOCKOCTEI https://m.edsoo.ru/
bubmmoteka IIOK
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edso00.ru/
bubmmoteka IIOK
5 MHuororpasHuKy 11 1 https://m.edso0.ru/
but6mmoreka [IOK
6 OO6bEMBI MHOTOIPaHHUKOB 9 1 https://m.edso0.ru/
bubnunorexa LIOK
7 [ToBTOpEeHME: ceueHust, pacCTOSTHUS U YTJIbl 4 1 https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 S) 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 Tena BpamieHus 12 https://m.edsoo.ru/
bubmuorexa [JOK
2 O6BEMBI TET 5 1 https://m.edsoo.ru/
bu6mmorexa [IOK
3 BekTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 https://m.edso0.ru/
4 [ToBTOpeHue, 0600IIEHNE, - 1 but6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bceero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypcsl
OCHOBHBIE IOHATHUSI CTEPEOMETPHU: bubnnorexa [JOK
TOYKA, MPsSIMasi, INIOCKOCTb, https://m.edsoo.ru/
1 npoctpancTBo. [IpaBuna nsobpakenus Ha 1
PUCYHKAX: U300paKCHUS IIOCKOCTEH,
NapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CepeIuHBI OTpe3Ka
5 IMoHATHS: IEpECEKAIOMINECS TIIOCKOCTH, 1 bubmiorexa LHOK
nepeceKaroIuecs npsmas 1 miockocThb https://m.edsoo.ru/
3 [ToHATHS: IEPECEKAOMINECS TIOCKOCTH, 1 Bubmiorexa TIOK
nepeceKaroIuecs npsmas 1 miockocTb https://m.edso0.ru/
3HaKOMCTBO C MHOTOI'paHHHKAaMHU, bubnmorexa LIOK
4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 https://m.edsoo.ru/
PUCYHKaX, Ha MMPOEKIIMOHHBIX YEPTE)KAX
HauanbsHbie cBeeHus 0 Kyoe u bubmuoreka [JOK
5 NUPaMUJIE, UX PA3BEPTKU U MOJIETIH. 1 https://m.edsoo.ru/
CeueHnst MHOTOIPaHHUKOB
HauanbsHbie cBeneHus 0 Kyoe u bubmuoreka [IOK
6 UpaMuIe, UX Pa3BEPTKH M MOJIEITH. 1 https://m.edsoo.ru/

Ceuenus MHOI'OI'PaHHHUKOB




TToHsATHE 00 aKCHOMATUYECKOM

bubmunoreka LIOK

7 MIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI https://m.edsoo.ru/

CTEPEOMETPUH U CIEACTBUS U3 HUX

ITousiTue 06 aKCHOMATHYECKOM bubmunoreka LIOK
8 IIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI https://m.edsoo.ru/

CTEPEOMETPUU U CIEACTBUSI U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM bubnuoreka [{OK
9 MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI https://m.edsoo.ru/

CTEPEOMETPUU U CIEACTBUS U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM bubnuoreka [{OK
10 MIOCTPOCHUU CTEPEOMETPUH: AKCUOMBI https://m.edsoo.ru/

CTEPEOMETPUU U CIEACTBUS U3 HUX

BzaumHoe pacnosiokeHue npsiMbIx B bubanoreka [JOK
11 IIPOCTPAHCTBE: IepeceKaromuecs, https://m.edsoo.ru/

napajuieJIbHble U CKPEIUBAIOLIUECs

npsiMbIe

[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN B bubnuoteka [JOK
12 IIPOCTPAHCTBE: MTapajlICIbHbIE IIPSIMBIC B https://m.edsoo.ru/

MIPOCTPAHCTBE; MAPAJIIEIbHOCTh TPEX

MPSIMBIX

[TapannenbHOCTh MPSIMBIX U MNIOCKOCTEN B bubnuotexa [JOK
13 npoctpaHcTse: [lapamienbHOCTE TPAMO https://m.edsoo.ru/

U TJIOCKOCTH

but6mmoreka [IOK
14 VYTiBl ¢ COHANPaBIEHHBIMU CTOPOHAMU https://m.edsoo.ru/
bubnunoreka LIOK

15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE https://m.edso0.ru/




bubmunoreka LIOK

16 VYros Mexay NpsMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/
17 IMapaniensHOCTh MIOCKOCTEN: Bubsmorexa LIOK
napaiesbHbIe TIOCKOCTH https://m.edso0.ru/
bubmunoreka LIOK
18 CaolicTBa napasuieabHbIX IIOCKOCTEN https://m.edsoo.ru/
[Ipocreiimume npocTpaHCTBEHHBIE (PUTYPHI bubnnorexa [JOK
19 HAa TIOCKOCTH: TETPadp, KyO, https://m.edsoo.ru/
napaiesenuie]]
bubnuoreka [{OK
20 Hocrpoenue ceuenuit https://m.eds00.ru/
but6mmoreka [JOK
21 Iocrpoenne ceuenuit https://m.eds00.ru/
KonTponabnas pabora no teme "IIpsimble u bubnmorexa [JOK
22 IUIOCKOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/
[TapannenbHOCTh NPSMBIX M IIOCKOCTEH"
[lepneHaUKyYISIPHOCTD MPSAMOM U bubmuoreka [JOK
23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIEC TIPSIMbIC https://m.edsoo.ru/
B TIPOCTPAHCTBE
24 [IpsiMBble TTapaLIENbHbIE U brbmorera [IOK
NEepIEHINKYIISPHBIE K MIIOCKOCTH https://m.edso0.ru/
o5 [IpsiMble TTapaLIENbHbIE U brbmorera [IOK

NEPNCHAUKYJIAPHBIC K IIIOCKOCTH

https://m.edsoo.ru/




[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U

bubmunoreka LIOK

26 :
TOCKOCTH https://m.edsoo.ru/
97 [Mpu3HaK NEPICHANKYIAPHOCTH IPSIMON U Bubmorexa TIOK
IOCKOCTH https://m.edsoo.ru/
28 Teopema 0 PsAMOU EPIIEH TUKYISIPHON Bubmuorexa TIOK
ITOCKOCTH https://m.edsoo.ru/
29 Teopema 0 NpAMOM MEPIEHIUKYISPHON But6morexa [OK
ITOCKOCTH https://m.edsoo.ru/
30 Teopema 0 IpsAMOM MEPIEHIUKYISPHON But6morexa LHOK
ITOCKOCTH https://m.edsoo.ru/
[lepneniuKynsip ¥ HAKJIOHHBIE: bubnmorexa [JOK
31 PacCTOSIHUE OT TOYKH J0 IUIOCKOCTH, https://m.edsoo.ru/
paccTosHUE OT MPSIMOM 10 TIOCKOCTH
[lepneniuKynsip ¥ HAKIOHHBIE: bubnmorexa [JOK
32 paccTosiHrEe OT TOYKH JI0 TIIOCKOCTH, https://m.edsoo.ru/
paccTosHUE OT MPSIMOM 0 TIOCKOCTH
[lepnenauKynsp ¥ HaKJIOHHBIE: bubmuoreka [JOK
33 paccTOsIHHAE OT TOYKH JI0 IJIOCKOCTH, https://m.edsoo.ru/
paccTosiHKE OT MPSIMON JI0 MIIOCKOCTH
[lepnenquKyssip 1 HAKJIOHHBIE: bubnmnoreka [JOK
34 paccTossHUE OT TOYKH A0 MIOCKOCTH, https://m.edsoo.ru/
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH
35 VTl B IPOCTPAHCTBE: YTOJI MEKITY Bubmiorexa TIOK

IIPSIMOM U IIOCKOCTBIO

https://m.edsoo.ru/




JIByrpaHHBIN yroJl, TMHENHBIN yroj

bubmunoreka LIOK

36 .
JIBYTPAHHOTO YIJIa https://m.edsoo.ru/
37 JIByrpaHHbIN yroJ1, THHEHHBINA yroll Bubmoreka [IOK
JIBYTPAHHOTO YIIa https://m.edsoo.ru/
[IepnieHAUKYIAPHOCTD INIOCKOCTEN: Bu6mmotexa [JOK
38 NPU3HAK MEPIECHAUKYISIPHOCTH JBYX https://m.edsoo.ru/
IJIOCKOCTER
[lepneHAUKYISIPHOCTD MJIOCKOCTEM: bubamnoreka [JOK
39 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX https://m.edsoo.ru/
IUIOCKOCTER
[lepneHAKYISIPHOCTD MIIIOCKOCTEM: bubanoreka [JOK
40 MIPU3HAK MEPIICHIUKYIAPHOCTH IBYX https://m.edsoo.ru/
IIJIOCKOCTEMN
but6mmoreka [JOK
41 TeopeMa 0 TpEX nepneHAUKYIApax https://m.edsoo.ru/
but6mmoreka [JOK
42 Teopema o TpEx mepreHMKYIApax https://m.edso0.ru/
bubnunorexa LIOK
43 Teopema o Tpéx mepreHMKYIApax https://m.edso0.ru/
KonTtponsHas pabota mo Temam Bubnuorexa [JOK
44 "IlepieHAUKYJISPHOCTD MPSIMBIX U https://m.edsoo.ru/
miockocTe" u "YTibl MEXy NPSIMBIMU U
IJIOCKOCTSIMU"
45 [MoHsITHE MHOTOTPaHHUKA, OCHOBHBIE Bubnmoreka [IOK

9JICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC U

https://m.edsoo.ru/




HCBBIITYKJIBIC MHOTOTPAHHHKHU pa3BépTKa
MHOTI'OI'paHHHUKA

[Ipusma: n-yronpHas npu3mMa; rpaHu u
OCHOBAHUS IIPU3MBI; IIpsiMasi U HAaKJIOHHAs

bubnunoreka LIOK
https://m.edsoo.ru/

46 pU3Mbl; OOKOBas ¥ MOJIHAS TIOBEPXHOCTh

MIPU3MBI

[Mapayutenenures, MpAMOYTOIbHBIH brbmorexa [IOK
a7 y https://m.edsoo.ru/

napajuleJienuIes U €ro CBoMcTBa

IIupamupa: N-yrosbHas nupamuia, rpaHu bubnnorexa [JOK
48 Y OCHOBaHHWE MUPAMHIbI; OOKOBAs U https://m.edsoo.ru/

M10JIHAsl TIOBEPXHOCTh MUPaAMUJIbL;

IpaBWIbHAs U yceUEHHAs UpaMuia

[IpaBunIBHBIE MHOTOTPAHHUKU: TTOHSTHE bubmuorexa [IOK

IIPaBUJILHOI'O MHOT'OTPAHHHUKA, https://m.edsoo.ru/
49 MpaBUJIbHAsA MPU3Ma U NPaBUIIbHAS

NUpaMK/JIa; IPaBUIIbHAS TPEYToJibHAs

NUpaMuJia U MPaBUIIbHBIN TETpasdap; Kyo

IIpencrasienue 0 MpaBUIbHBIX bubnuorexa [IOK
50 MHOTOTPaHHUKAX: OKTa’p, NOAEKadAp U https://m.edsoo.ru/

MKOCadIp.

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS bubmuoreka [IOK

OTHOCUTEJIBHO TOYKH, MPSIMOM, https://m.edsoo.ru/
51 IUIOCKOCTH. DJIEMEHTBI CHMMETPUN B

nupamuax, napauiejaenunenax,

MPaBUJIbHBIX MHOTOTPaHHUKAX

Beruucnenue 3aeMeHTOB but6mmoreka [IOK
52 MHOT'OT'PaHHHUKOB: pEOpa, TnaroHaiy, https://m.edsoo.ru/

YTJIBL




[Tnomans 60KOBOI MOBEPXHOCTH U
HIOJIHOM [TOBEPXHOCTH TPSIMOY TIPH3MBI,

bubmunoreka LIOK
https://m.edsoo.ru/

53
IUIONIA)Ib OCHOBAHUH, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH IIPSIMOM TIPU3MBI
[Tnomaas OOKOBOM MOBEPXHOCTH U bubnmoreka [JOK
54 IIOBEPXHOCTHU IIPaBUIILHOW MMPAMHUIBI, https://m.edsoo.ru/
TeopeMa O IUIoIIaau OOKOBOM
MOBEPXHOCTH YCCUEHHOW MUPAMHU/IbI
- KonTponsHas paboTa 110 Teme Bubmmorexa LIOK
"MuororpannmKu" https://m.edsoo.ru/
bubnnoreka [JOK
56 [TonsTne 06 06BEME https://m.edsoo0.ru/
bubnmmorexa LIOK
S7 OOBbEM UpamMuIbI https://m.edsoo.ru/
bubnmmorexa LIOK
58 OOBbEM UpamMu/IbI https://m.edsoo.ru/
but6mmoreka [JOK
59 OOBbEM nUpamMu/IbI https://m.edsoo.ru/
but6mmoreka [IOK
60 O6béM mupamu /bl https://m.edsoo.ru/
but6mmoreka [IOK
61 O06bEM mpU3MBI https://m.edsoo.ru/
bubnunoreka LIOK
62 O0BEM IpU3MBI

https://m.edsoo.ru/




bubmunoreka LIOK

63 OO6BEM NpHU3MBI 1 https://m.edsoo.ru/
64 KontponbHas pa6ora 1o teme "OObEMBI 1 ﬁ;f;;;f;‘; (])_[r(a/K
MHOTOTPaHHHUKOB" S :
[ToBTOpeHnue, 0600MIICHNE bubmunoreka LIOK
65 cucTeMaTH3anus 3Hanuii. IlocrpoeHne 1 https://m.edsoo.ru/
CEYEHUI B MHOIOTPAaHHUKE
[ToBTOpEeHME, 0000IIEHNE bu6nmorexa LIOK
cucTeMaTu3alus 3HaHuii. Beraucienue https://m.edsoo.ru/
66 pacCTOSHUM: Me)IfLIy JBYMS TOYKaMH, OT 1
TOYKH IO MPSMOMA, OT TOYKH JI0
TUIOCKOCTH, MEXKIY CKPEIIUBAOIIUMUCS
PSIMBIMHU
bubnmmorexa LIOK
67 Hroroas xonTpoapHas pabora 1 https://m.edsoo.ru/
[ToBTOpenue, 060061IIeHNE bubnmnorexa [JOK
cucTeMaTHu3amys 3HaHu. Beraucienue https://m.edsoo.ru/
68 YTJIOB: MEXITY CerHII/IBaIf)HII/IMI/ICSI 1
MPSIMBIMH, MEXKTY TIPSIMOM U TUTOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXTY
IJIOCKOCTSIMU
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kourpoibnble IIpakTnyeckue Aara HHppOBLIE
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoTshI padoThI pecypest
1 Codepa u mrap: HeHTp, paanyc, THaMeTp; 1 BH6J?H0T6K3 HOK
IUIOMIA/Ib TOBEPXHOCTHU ChEpPhI https://m.edsoo.ru/
B3anmHoe pacnionokenue cepsl U bubnmnoreka [JOK
2 IUIOCKOCTH; KacaTeJIbHas IIOCKOCTh K 1 https://m.edsoo.ru/
cthepe; miomanas chepsl
3 H3o6paxenue cdepsl, mapa Ha 1 EH6J.1H0TeKa HOK
mockocT. CeyeHus mapa https://m.edsoo.ru/
Hunuaapuyeckasi MOBEPXHOCTbD, bubmuoreka [JOK
4 00pa3yromue MUJINHIPUIECKOM 1 https://m.edsoo.ru/
MOBEPXHOCTHU, OCh IMJIMHIPUIECKOM
MOBEPXHOCTHU
Hunuaap: ocHoBaHUS U GOKOBast bubmuoreka [JOK
5 MOBEPXHOCTh, 00pa3yromas 1 OCh; 1 https://m.edsoo.ru/
ionIaib OOKOBOM M MOJHOMN
MMOBEPXHOCTH
N300pakenne nuIMHAPA HA MITOCKOCTH. bubnmnoreka [JOK
5 PazBépTka nmmnmmnapa. Ceuenust 1 https://m.edsoo.ru/
MUTUHAPA (TTIOCKOCTHIO, apalIeIbHON
WJIU TIEPTICHIUKYIISIPHON OCH IIUITUHIPA)
KoHunueckas moBepXHOCTb, Bubmiorexa TIOK
7 1 https://m.edsoo.ru/

00pa3yromme KOHNIeCKOM




IMMOBCPXHOCTHU, OCb U BCPIIHNHA
KOHMYECKOM IOBEPXHOCTHU

Konyc: ocHoBaHue 1 BepiInHa, bubnmoreka [JOK

8 o0pa3yrorias ¥ 0Ch; IIOMAas OOKOBOM https://m.edsoo.ru/
Y TOJIHOM NTOBEPXHOCTHU
Y ceu€HHBIM KOHYC: 00pa3yroIIue 1 bubmuoreka [JOK

9 BBICOTA; OCHOBAHMS K OOKOBas https://m.edsoo.ru/
MTOBEPXHOCTh
N300paxeHne KoHyca Ha MIOCKOCTH. bubnuoreka [IOK
Pa3Béprka koHyca. CeueHus KOHyca https://m.edsoo.ru/

10 (TUTOCKOCTHIO, MapajuIeIbHON
OCHOBAHHUIO, U MIIOCKOCTHIO,

IPOXOJAIIEH Yepe3 BEPIINHY)

1 KoMmOuHanus TeJ BpalieHus u Bubnuoreka [LIOK
MHOFOTPAHHHKOB https://m.edsoo.ru/
MHororpaHHuK, OMTUCAHHBIN OKOJIO bubnuoteka [JOK

12 cdepsl; chepa, BIMCaHHAs B https://m.edsoo.ru/
MHOTOTPaHHHK WM B TEJIO BPAICHUS

13 [ousaTue 06 06bEMe. OCHOBHBIE brbmorera HOK
CBOIcTBa 0OBEMOB TeEN hitps://m.edsoo.ru/

but6mmoreka [IOK

14 O6bEM numMHApa, KOHyCa https://m.edso0.ru/

bubnunorexa LIOK

15 O6BEM mapa u mromak chepsr https://m.edsoo.ru/

16 [Tono6HbBIE Tena B POCTPAHCTBE. Bubsmorexa LIOK

CooTHOoIICHUS MCXKAY IomaaaMu

https://m.edsoo.ru/




MOBEPXHOCTEH, 00hEMAMHU MTOTOOHBIX
TeI

KonTtponpHas pabora mo Temam "Tena

bubnunoreka LIOK

17 .
BpaH_[eHI/ISI" 1 "O6BeMbI Ter" httDS.//m.edSOO.ru/
18 BekTop Ha IJIOCKOCTH U B butmmoreka [IOK
NpOCTpaHCTBE https://m.edsoo.ru/
19 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB
20 YMHOXeHHEe BEKTOpa Ha YHUCIIO
Paznoxenune BekTopa 1o Tpém bubnnorexa [JOK
21 HEKOMILIaHapHbIM BekTopam. [IpaBuiio https://m.edsoo.ru/
napaJsenenuneaa
Pemienue 3a7a4, CBI3aHHBIX C but6mmoreka [JOK
22 IIPUMEHEHNUEM TIPAaBUJI AEUCTBUM C https://m.edsoo.ru/
BEKTOpaMH
[IpssmoyronpHas cucTeMa KOOpAUHAT B bubnmorexa [JOK
23 npoctpanctse. KoopanHaTel BeKTOpa. https://m.edsoo.ru/
IIpocreiimme 3a1a4n B KOOpAMHATAX
o4 Vron mexay Bektopamu. CKasipHOe Bubmiorexa TIOK
NPOW3BE/ICHIE BEKTOPOB https://m.edsoo.ru/
o5 Brrunciierne yrioB Mex 1y MpsiMbIMA U Bubmiorexa TIOK
IOCKOCTAMU https://m.edsoo.ru/
KoopauHaTHO-BEKTOPHBIN METOJT TPH Bubmiorexa TIOK
26 https://m.edsoo.ru/

PCHICHHUU IT'COMCTPUICCKUX 3a1a4




KonTtponbHast pabora o Teme

bubmunoreka LIOK

27 "BekTopbl 1 KOOpIMHATHI B 1 https://m.edsoo.ru/
npocTtpaHcTse"
[ToBTOpeHnue, 0600IICHNE U bubmunoreka LIOK
28 cucrtemaTusaius 3Hanuii. OCHOBHBIC 1 https://m.edsoo.ru/
burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHH
[ToBTOpenue, o6o0IICHNE U Bu6mmoteka [JOK
29 cucremaTtu3aiuys 3Hanui. OCHOBHBIC 1 https://m.edsoo.ru/
burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHH
IToBTOpEHME, 0000IIICHUE 1 bu6mmorexa LIOK
30 cUcTeEMAaTH3aIMs 3HaHU. 3agaun 1 https://m.edsoo.ru/
TUTAHAMETPUH B METOJIBI UX PEIICHHS
[ToBTOpenue, 06001IeHUE U bubnmnorexa [JOK
31 cUCTeMAaTHU3alMsA 3HaHUN. 3a1aun 1 https://m.edsoo.ru/
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
[ToBTOpenue, 06001IeHUE U bubnmnorexa [JOK
32 cucrtemaTusaius 3Hanuii. OCHOBHbIE 1 https://m.edsoo.ru/
burypsl, GpaxTsl, TEOpEMBI Kypca
CTEpEeOMETPUU
33 HToroBast KOHTpOJIbHAS paboTa 1
34 [ToBTOpeHnue, 0600IIeHNE U 1 E:;IS;/I;I;T:;(; (I)_[er/K
CHUCTEMaTH3alus 3HAaHUI S '
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomeTpus. 10-11 kmaccel: yueO. 11 0011€00pa30BaTEIbHBIX YUPEIKICHUMN:
6a308BbIil 1 podui. yposau / [JI.C. Atanacsn, B.®. byrysos, C.b. Kagomuies

u ap.] - 18-e uzmanue. - M.: IIpoceenienue.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA
I'eometpus. [loypounsie pa3zpadotku. 10—11 kmaccer : yued. mocodue aJis
obmeo0Opasosar. opranuzanuii / C. M. Caaksn, B. @. byty3oB. — M. :

[Ipoceemenue, 2017.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET
* bubmmoTteka [{OK https://m.edsoo.ru/

* Poccuiickas anexktponHast mkosa https://resh.edu.ru



