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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIMMHU OCHOBY JUJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPHH Ha YpPOBHE CpPEAHEr0 OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONH 3HAYMMOCTBIO METAanpeIMETHBIX U
IPEIMETHBIX PE3YyJbTAaTOB OOYUYEHUS I'€OMETPUM B HANPABICHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS JAPYTUX YU4EOHBIX AUCUUILINH. PazButre y oOy4arommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TC€OMETPHUECKUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTeMaTHUYECKON HayKOM! SIBJICHUI U MPOIIECCOB PEabHOIO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK M pOJIM MaTEMaTHUECKOTO MOJICTUPOBAHMS B HAYYHOM TIO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajJalTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECHeYMBaeT BO3MOXKHOCTb HW3Y4YEHHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIEHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUHU OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPUU U TOCTPOECHUH LEMOYKHU JTOTHUECKHUX YTBEPIKICHUMN
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaKEHHUs OKPYXKAIOIIET0 MHpA, YCJIOBHE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpazoBaHusi  JAEWCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu 00BEANHSIET pa3HbIE BUABI y4€OHOU U TPYAOBOM NEATEIbHOCTH, SIBJISETCS
OTHUM H3 NPpO(ECCHOHATBPHO BaXXKHBIX KAauyecTB, IMOATOMY AakKTyaJlbHa 3ajJada
dopMupoBaHus |y OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHUS  Kak
Pa3HOBHUIHOCTH OOpa3HOrO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTrpus» Ha 6a3oBOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBbTYpHOE pa3BUTHE
oOy4Jaronuxcs yepe3 o0ecreyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUH, BO3MOXKHOCTU  YCICUIHOTO MPOJOJDKEHHS  00pa3oBaHHUs  TIO
CHELHUATBHOCTAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BaHUEM T'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
oOyyaroluxcs CpeHEN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenu(pUKoil reoMeTpur U HeoOXOAUMBbIE JUIsl )KU3HU B COBPEMEHHOM OOUIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYUTh F€OMETPHUIO OoJiee ri1y0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPHUUYECKHX 3HAHUAX B
npo(hecCuOHATBHOM NesATENbHOCTH.

JlocTHkeHHe LeIM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IlpuopuTeTHBIMM 3aJayaMu  OCBOEHHSA  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opMHpoBaHHE MpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KyJbTYPbl U OCO3HaHHUE €€ B3aMOCBS3HU C OKPYKAIOLIUM MHPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
0 BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIEro MUPa;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEUICHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMHpOBaHWE yMEHHUS  MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
paccy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ady C
IPAKTUUECKUM COJIEPKAHUEM;



e PAa3BUTHUE MHTEIUIEKTYyAIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN 00yUaromumxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENbCKUX YMEHHI, KPUTUYHOCTH
MBIILJICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yMEHHUE paCIO3HaBaTh MPOSBIICHUS] TEOMETPUUECKHUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsAX M MPU U3yYECHHUH
Ipyrux  y4eOHbIX  MPEAMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapat g pEUIeHus MIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYUYECHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPHUH B HaYaJe €ro U3y4YeHHUs 3a/1a4, pEIIaeMbIX Ha YPOBHE UHTYUTHUBHOTO
NO3HAHMs, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HajJ HUMH, 4TO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBINIJICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YUYEHUIO MIPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/Y OOYUYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENBbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yUYaIlUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
ONepUpPOBaHUE 00pPa30M — B YCJIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEpKaHUS.

OcHoBHBIE copaepkarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIUHUSAM, HO U 110 roiaM 00y4YeHus
Ha ypPOBHE CPEIHETO 001IeT0 00pa3oBaHuUs.

Copepxanrne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€HHbBIM 10 ToAaM oO0yuyeHwus,
CTPYKTYpUPOBAHO TakUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYUIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yrayOssist e€, o0pa3ysi IpOUYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenne reomMeTpun OTBOIUTCS 2 Yaca B Heaemo B 10 kimacce u 2 4ac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0yueHus - 136 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEepeoMEeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajUlelibHble TMpsSMbIE B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJiebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK TMEPHEHIUKYJISIPHOCTA MPSIMOM U IUIOCKOCTH, Teopema O TMpsSMOu
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 TNIOCKOCTH, TPOEKIMS (PUTYPHI HA MIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYJIPHOCTH JBYX IUTOCKOCTe. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHHUE MUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBI;, MPABUIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBunbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPAMHUAA W MPABHIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTh CAMMETPHUH B MUPaMUIaX, HapaJUIeIenuIe1ax, MPaBUIbHbBIX
MHOTOTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH MPABUIBHOM NHPAMUIIBI, TEOpeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILMHA KOHWYECKOW MOBEepXHOCTH. KOHYC: OCHOBaHME U BeplINHA, 00pa3yromas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQephl.
B3aumnoe pacnonoxenue cepbl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, OMMCAaHHbBIN
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U MIomaab chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mummHIpa (MapauieabHO U MEPIIEHIUKYIISIPHO OCH), CEUEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUEHHUS LIapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B IpocTpaHcTBe. C0KEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIO. PazmokeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHECHUEM IIpaBujl JEUCTBUM ¢ BekTopaMmu. IIpsmoyrosibHasg cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUN T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTrka» XxapakTepu3yrTCs:

I'paxxnanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY U HACTOSIIEMY POCCUNCKOW MAaTEMATUKH, [IECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
K HCIOJBb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM TOCTHKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUIA, paCcCyKIEHHI; BOCIPUUMUYUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (370pOBOE€ MUTAHHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJigpHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYIOJIOOMS; MWHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTH4eckoMy oOpa3oBaHHIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAILHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY KaIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS W 3HAYMMOCTH JUISI PA3BUTHS IIUBUIM3AIMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMBbI YYEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcarvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpENeNCHUS]  TOHATHH; YCTAHABIIMBATh CYIICCTBEHHBIA  TpPH3HAK
KJaccu(UKaumy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUU JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHS U BBIBOJIBI,

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOIMPOCH], (PUKCHUPYIOLIHME MPOTUBOPEUHE, MpoOIEMYy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBO/BI 110 pe3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nnopmanueii:

e BBIABJIATH Ne(UINTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IMPEACTABICHHUS,

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYyUYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3fiMdyMe U CXOJCTBO IMO3HIIMIA;, B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHUS] HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJIaJa B OOMMH MNPOAYKT 1O KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTaBJIATh IJIaH, AJITOPUTM PEIIECHHUS 33a]]a4uM, BHIOMPATh CIIOCO0 peleHus
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pACIOJNIOXKEHHE NPAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh NOHATUSAMU: MHOTOIDAHHMK, BBITYKJIBIA M HEBBITYKJIBIA
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccuukauuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKH, NPAaBUJIbHBIC
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceYeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEJJOB,  BBIIIOJIHSITH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3a7a4 HA BBIUMCIECHUE PACCTOSHHUUA MEXKIY ABYMS
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHATMTUYECKHE METOAbl NPH PELICHUHU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BBIYUCISATH COOTHOLLIEHUS MEXK Y IIOLIaAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HWHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIHEe MpOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsTh TMONy4YeHHBbIE 3HAHWSA HA TMPAKTUKE: aHAJIU3UPOBATh pPEAIbHbBIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKHUX TTOHATHI M TEOpPEM, almapara ajareOphl; pemaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yroIIue
HUJIMHAPUYECKOM MOBEPXHOCTH; LIMJIMHJIP; KOHUYECKAsi TOBEPXHOCTh, 00pasyrolue
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucisate  00bEMBI M TIIOMIQM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
r€OMETPUYECKUX TeJ C TpUMEHEHUEM (HopMyi.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy 1 OMUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TE.

N3o0paxkath m3ydaeMble (QUTYpPbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEJCTAaBICHHYIO HAa YepTEeKax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHUCIIO, YTOI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaralofX HECKOJIbKO IIAroB PEIIEHUs, ECIIU YCIOBHS NPUMEHEHHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0XkJI€HWE F€OMETPUUECKUX BEJIMYMH 10 00pa3laM Uil alropuTMam, IpuMeHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPONE U
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4YeckKu CQOPMYJIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pealbHbIC
CUTyalluM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10 0 0
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapannenbHOCTh NPSAMBIX M IJIOCKOCTEN
3 HepHeHHI/IIiyJIﬂpHOCTI) NPSMBIX U 12 0 0
IJI0CKOCTEN
4 VYTIibl MEXAY IPSIMBIMU U TUNIOCKOCTSIMH 10 1 0
) MHororpaHHuKu 11 1 0
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 0
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUSA U YTIIbI 4 1 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Tena BpameHus 20 0
OOBEMEBI TEN 9 0
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 21 0
4 [ToBTOpeHME, O606III€HIf€, 18 1 0
crcTeMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OCHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKA, TIPSIMAs,
IUIOCKOCTB, MIPOCTPAHCTRO.
[TpaBuia nzo0pakeHus Ha
pPHUCYHKaX: U300pasKeHUs
IUIOCKOCTEH, apajuieIbHbIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH, IICPECCKAOIMIUCCA
npsiMad U MmiI0CKOCTb

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, ITEPECEKAIOITUECS
npsiMasi U IJI0CKOCTh

https://resh.edu.ru/subject/17/11/

3HaKOMCTBO C
MHOI'OrpaHHUKaMHU,
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax

https://resh.edu.ru/subject/17/11/

HauanpHbie cBeneHus o kyoe u
NUPaMHUJIE, UX Pa3BEPTKU U

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

monenu. CeueHus
MHOTOTPaHHUKOB

HavanbHbie cBeneHust 0 KyOe u
UpaMue, UX pa3BEPTKU U
mozenu. Ceuenust
MHOTOI'PaHHHKOB

https://resh.edu.ru/subject/17/11/

10

11

[TonsiTHE 006 AKCHOMAaTUYECKOM
IOCTPOEHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

[TonsiTHE 006 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOCHHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3aumHoe pacnionoxenue
OPSMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napaiesibHble U
CKpPELMBAIOIINECS NPSIMbIE

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

12

Hapa.HJIGJIBHOCTI: MMpsAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

NapasulebHbIE IPSMBIC B
MIPOCTPAHCTBE; MAPATUIETBHOCTh
TPEX MPSIMBIX

[TapamienbHOCTD NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://resh.edu.ru/subject/17/11/
[TapamienbHOCTE IPAMOMN U
[IJIOCKOCTH

14 YIJIBI € COHAMPABICHHBIMHA https://resh.edu.ru/subject/17/11/
CTOpPOHAMH

15 YTOT MENA MPAMBIMIL B https://resh.edu.ru/subject/17/11/
IPOCTPAHCTBE
v .

16 PO MEHILY TIPAMBIMI B https://resh.edu.ru/subject/17/11/
IPOCTPAHCTBE
I1 78

17 APALIICHIPHOCTD THIOCKOCTER https://resh.edu.ru/subject/17/11/
napaie/ibHbIe TUIOCKOCTH

18 Cpoiictsa ljapaJ'IJ'ICJ'IBHBIX https://resh.edu.ru/subject/17/11/
IJIOCKOCTEMN
IIpocreiimre npoCTpaHCTBEHHBIE

19 (GuUrypbl Ha TUIOCKOCTH: https://resh.edu.ru/subject/17/11/
TeTpa’Ip, KyO, mapayyieseuine;]

20 [TocTpoeHue ceueHuit https://resh.edu.ru/subject/17/11/

21 [TocTpoenue ceuenumii https://resh.edu.ru/subject/17/11/
KonTponbhas pabota no teme
"H

22 PAMBIC 1 TLIOCKOCTH B https://resh.edu.ru/subject/17/11/

npoctpaHcTse. [lapaninensHOCTH
IPSIMBIX U IJIOCKOCTEN"



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

23

[IepnieHIUKyYIAPHOCTH NPAMOU U
IUIOCKOCTH: NIEPIEHANKYJIISIPHbBIE

IpsIMbIE B IPOCTPAHCTBE

https://resh.edu.ru/subject/17/11/

24

25

26

[IpsimMble napaienbHbIe U

NEPNCHAUKYJISIPHBIC K ITJIOCKOCTH

[Tpsimble mapanienabHble U

NEPNCHAUKYIIIPHBIC K TIJIIOCKOCTH

[Tpu3Hak neprneHIuKyJISpHOCTH
PSIMOM U TIIOCKOCTHU

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

27

28

29

[Ipu3Hak nepneHAUKYISIPHOCTH
MPSMON U TNIOCKOCTH

Teopema o npsmoi
NepPHEHANKYISIPHON MJIOCKOCTH
Teopema o npsimoit
NEepPHEHANKYISIPHON MJIOCKOCTH

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

30

31

32

33

Teopema o npsimoit
MEPIECHINKYISPHON TIIIOCKOCTH

IlepnienquKymsp U HAKIOHHBIE!
pPacCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 TIJIOCKOCTH

[IepnieHquKysIp ¥ HAKIIOHHBIE!
PacCTOsIHUE OT TOYKH 0
IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH

[leprienaAuKyIsIp M HAKJIOHHBIE:
pPaccTOsIHUE OT TOYKH JI0

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

34

[IepnieHauKyIIsIp ¥ HAKIIOHHBIE!

paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

https://resh.edu.ru/subject/17/11/

35

36

VYrIiibl B IPOCTPAHCTBE: Yol
MEXAY MPSIMOM U IUIOCKOCTBIO

JByrpaHHbIil yroi, TUuHEHHbIN
yroJl IBYI'paHHOTI'O yria

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

37

JIByrpaHHBIN yroJ, JUHEHHBIN
yTOJI IBYTPaHHOTO yTia

https://resh.edu.ru/subject/17/11/

38

39

40

41

IlepneH AMKYISAPHOCTD
IIJIOCKOCTEN: MPU3HAK
MEPIEHANKYJISIPHOCTH ABYX
IIJIOCKOCTEMN
IlepneHAMKYISAPHOCTD
IIJIOCKOCTEN: MpU3HAK
MEPIEHANKYJISIPHOCTH ABYX
IIJIOCKOCTEMN
[IeprieHAUKyYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPHEHAUKYIIIPHOCTH ABYX
IIJIOCKOCTEMN

TeopeMma o Tpéx
NEPIEHANKYIISPAX

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

42

Teopema o Tpéx
HEePIEeHIUKYIIpax

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

43

Teopema o Tpéx
HEePIEeHIUKYIIpax

https://resh.edu.ru/subject/17/11/

44

KonTtponbHas pabora mo Temam
"IlepneHIUKYISPHOCTD MPSIMBIX
U iockocte" u "Y il Mex Iy
IPSIMBIMU U TUIOCKOCTSIMH"

https://resh.edu.ru/subject/17/11/

45

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE DJIEMEHTHI
MHOTOTPAaHHUKA, BBIITYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTpaHHUKA

https://resh.edu.ru/subject/17/11/

46

[Ipu3ma: N-yrojpHas MpU3Ma;
TpaHd U OCHOBAHMS IPU3MBI,
npsiMasi 1 HaKJIOHHAs! TIPH3MBI;
OOKOBas U MOJIHAsI TOBEPXHOCTh
TIPU3MBI

https://resh.edu.ru/subject/17/11/

47

48

49

[Tapamenenunen,
MIPSAMOYTOJIBHBIN
napajuIeIIeuIe] U €r0 CBOWCTBA

[Mupamuaa: N-yronpHas
nupamuia, rpaHd 1 OCHOBaHUE
NUpaMuJIbl; OOKOBAs U MOJIHAS
MOBEPXHOCTh MUPAMU/IBI;
IpaBWIbHAS U yceuEHHast
nupamua

[IpaBuIBHBIE MHOTOTPAHHUKU:
HOHATHE MTPABUIIBHOTO
MHOT'OI'paHHMKA; TPaBUIIbHAS
IpU3Ma U paBUIIbHAsS

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

UPaMKJIa; IPABUIIbHAS
TpeyroyibHas nupamuaa u
MIPAaBUIBHBIN TETpasap; KyO

50

IIpencrasieHue o NpaBUIBHBIX
MHOT'OTpaHHUKaX: OKTa’3p,
JOJEKa’Ip U UKOCAIP.

https://resh.edu.ru/subject/17/11/

51

CummeTpus B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHTEIIBHO
TOYKH, IPSIMOM, TIJIOCKOCTH.
DNEeMEHTB CUMMETPUU B
nupaMyuIax, napauiesienumnen1ax,
IPaBUIbHBIX MHOT'OI'paHHHUKAX

https://resh.edu.ru/subject/17/11/

52

53

54

55

Brraucnenne 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JIMaroHAaJN, YTIIbI

[Tnomans 60KOBOM OBEPXHOCTH
Y TIOJIHOM TTOBEPXHOCTH IIPSAMOU
MPU3MBI, TUIOIIAIb OCHOBAHUMH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IPSAMOM TIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTHU IIPaBUIIbHOMN
NpaMUbl, TEOPEMA O TUIOMAIN
OOKOBOI TOBEPXHOCTH
yCEYEHHOW NMUPAMHU/IbI

KonTpomnpHas pabota mo Teme
"MHuororpaHHuku"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

56

TTonsaTtue 00 00BEME

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

o7 O0BEM TUpaMHUTBI 1 0 0 https://resh.edu.ru/subject/17/11/
58 O0BEM TUpamMu bl 1 0 0 https://resh.edu.ru/subject/17/11/
59 O0BEM TUpaMHUTBI 1 0 0 https://resh.edu.ru/subject/17/11/
60 O0BEM TUpaMHUTBI 1 0 0 https://resh.edu.ru/subject/17/11/
61 O0bEM TPU3MBI 1 0 0 https://resh.edu.ru/subject/17/11/
62 O0BEM TTPU3MBI 1 0 0 https://resh.edu.ru/subject/17/11/
63 O0BbEM TPU3MBI 1 0 0 https://resh.edu.ru/subject/17/11/
64 Konrmpoubrias pabora no Teme 1 1 0 https://resh.edu.ru/subject/17/11/
"O0BEMBI MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE
65 CHCTENATHAII SHAMH. 1 0 0 hitps://resh.edu.ru/subject/17/11/
IToctpoenue ceuenuii B
MHOTOTPaHHHKE
[ToBTOpenue, o6o0IIeHNE
CUCTeMaTH3aIlHs 3HAaHUH.
Brruncnenue paccTosHuiA:
66 MEXIYy JBYMSI TOUKaMH, OT TOUKH 1 0 0 https://resh.edu.ru/subject/17/11/
JIO IPSIMOM, OT TOYKH JI0
TUTOCKOCTH, MEXTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU
67 Wrorosast KoHTpOJbHAS paboTa 1 1 0 https://resh.edu.ru/subject/17/11/
[ToBTOopenue, 06001IEHNE
CUCTeMAaTH3aIHsl 3HAHUH.
Brruncnenue yrioB: Mexay
68 CKPEIIMBAIOIINUMUCS IPSIMBIMU, 1 0 0 https://resh.edu.ru/subject/17/11/

MEXIY MPSIMOM U IUNIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXy TNIOCKOCTAMHU



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

Cdepa u map: ueHrp, paauyc,
JaMeTp; TUIOIIAIb
MIOBEPXHOCTH Cephl
B3aumHoe pacronoxeHue
cepsl U MIIOCKOCTH;
KacarelbHasl INIOCKOCTh K
cdepe; momanb cheps
B3aumHoe pacrionioxeHue
cdephl U TUIOCKOCTH;
KacareibHasl INIOCKOCTh K
cthepe; mromaas chepsl
B3aunmHoe pacrionioxeHue
cdephl U TUIOCKOCTH;
KacarelbHasl MIOCKOCTh K
cthepe; momaas cheps
N3obpakenue chepsl, mapa Ha
wiockoctd. CeueHus mapa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

HI/IJ'II/IHJIpI/I‘—IeCKaSI IIOBEPXHOCTD,

00pa3yronue MUIHHIPUIECKOM
MTOBEPXHOCTH, OCh
[UIHHIPAYECKON TTOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

[unueap: OCHOBaHUA U
OOKOBast MOBEPXHOCTb,

00

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

00pa3ymolas ¥ 0Ch; IJIOMIA b
OOKOBOM U ITOJIHOK
MTOBEPXHOCTH

Hunusap: ocHOBaHUS U
0OOKOBasl MOBEPXHOCTb,
00pa3ymolas ¥ 0Ch; IJIOMA/b
OOKOBOM M IMOJTHOM
MOBEPXHOCTHU

https://resh.edu.ru/subject/17/11/

Hunusap: ocHOBaHUS U
0OOKOBast MOBEPXHOCTb,
00pa3yrolas ¥ 0Ch; IJIOMA b
OOKOBOH M MOJTHON
MOBEPXHOCTHU

https://resh.edu.ru/subject/17/11/

N306paxkenne nunuHapa Ha
mockocTH. Pa3zBéprka
mmHapa. CedeHus ITHHIpa
(MI0CKOCTHIO, MapaIebHON
WIY TIepIEeHIUKYIIIPHOI ocH
HUAJTUHIPA)

https://resh.edu.ru/subject/17/11/

10

11

N306paxkenne nunuHapa Ha
MII0CKOCTH. Pa3BépTka
MHapa. CeueHus UIMHApa
(TMII0CKOCTHI0, MapaIeIbHON
WJIM NIEPIEHIUKYIISIPHOM OCH
HUAJTUHIPA)

KoHnueckas moBepXHOCTS,
o0pa3yrone KOHHIeCKOn
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHHYECKOU ITOBEPXHOCTU

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

12

Konyc: ocHOBaHue u BepiMHa,
o0pa3yroIias U 0Ch; IUIOMIAIb
OOKOBOM M MOJIHOM
MTOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

13

Konyc: ocHOoBaHue u BepivHa,
00pa3ymolas ¥ 0Ch; IJIOMA/b
OOKOBOM M IMOJTHOM
MOBEPXHOCTHU

https://resh.edu.ru/subject/17/11/

14

Konyc: ocHOBaHue u BepivHa,
00pa3yrolas ¥ 0Ch; IJIOMA b
OOKOBOM U MOJTHOM
MOBEPXHOCTHU

https://resh.edu.ru/subject/17/11/

15

VY ceu€HHBbIN KOHYC:
00pa3yrolue u BHICOTA;
OCHOBaHUS U OOKOBas
MTOBEPXHOCTh

https://resh.edu.ru/subject/17/11/

16

17

Y ceu€HHBIN KOHYC:
00pa3ymoIue U BHICOTA;
OCHOBaHUs U OOKOBast
MIOBEPXHOCTh

N3ob6pakenue koHyca Ha
mIockocTh. Pa3BépTka KoHyca.
Ceuenus koHyca (MJIOCKOCTHIO,
napasuieIbHON OCHOBAHHMIO, U
MJIOCKOCTBIO, TPOXOIAIIEH
yepe3 BepUINHY)

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

18

KoMOuHamust Ten BparieHus u
MHOTOT'PAaHHUKOB

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

19

KomOunanus ten BpameHus u
MHOI'OIPAaHHUKOB

https://resh.edu.ru/subject/17/11/

20

MHoOrorpaHHuK, ONMCaHHbIA
0KO0JI0 cepsr; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK
WIH B TE€JO BpallleHUs

https://resh.edu.ru/subject/17/11/

21

22

[Toustie 06 00BéMe. OCHOBHEIE
CBOICTBA 00BEMOB TeJl

O0BEM nMIMHIpPa, KOHYyCa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

23
24

O06BEM IUIMHApa, KOHYCa

O06béM 1mapa u mIomaab chepol

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

25

26

27

28

O06bEéM mapa u miomaas cheps

ITogo0OHbIC TENA B
npoctpancTBe. COOTHOIIECHUS
MEX]Ty TUTOTIAISIMHU
MOBEPXHOCTEN, 00BEMaMHU
MOJOOHBIX TEN

ITogo0OHBIC TENA B
npoctpancTBe. COOTHOIIECHUS
MEX]Ty TUTOIIAIIMHU
MMOBEPXHOCTEN, 00bEMaMM
MMOJOOHBIX TEN

ITomo6HEIe Tena B
npoctpancTBe. COOTHOIICHUS
MEX]Ty TUTOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMM
IMOJOOHBIX TEI

N Rl

o o o o

o o o o

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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KonTtponbHnas pabora o temam

29 "Tena Bpamenus" u "OO0beMbl 0 https://resh.edu.ru/subject/17/11/
Ten"

30 Bextop wa miockocti i & 0 https://resh.edu.ru/subject/17/11/
IIPOCTPAHCTBE

31 (CHOMCHIE H BLMHTAIE 0 https://resh.edu.ru/subject/17/11/
BEKTOPOB

32 (CHIOMEHIE H BEIHTANHC 0 https://resh.edu.ru/subject/17/11/
BEKTOPOB

33 YMHOKEHHE BEKTOpa Ha YHCIIO0 0 https://resh.edu.ru/subject/17/11/

34 YMHOXk€EHHE BEKTOpa Ha YHUCIIO 0 https://resh.edu.ru/subject/17/11/
Pa3znosxeHne BekTopa 1o TpéM

35 HEKOMILJIAHAPHBIM BEKTOPAM. 0 https://resh.edu.ru/subject/17/11/
[IpaBuio nmapamienenumnena
Pa3znoxxeHne BekTopa 1o Tpém

36 HEKOMIUTAHAPHBIM BEKTOPaM. 0 https://resh.edu.ru/subject/17/11/
[IpaBuio nmapamnenenumnena
Pemenue 3anay, cBSI3aHHBIX C

37 IIPUMEHEHHUEM IIPABUII 0 https://resh.edu.ru/subject/17/11/
JIEHCTBUM C BEKTOPAMU
Pemenue 3anay, cBSI3aHHBIX C

38 IIPUMEHEHHUEM TIPABUII 0 https://resh.edu.ru/subject/17/11/
JIEHCTBUN C BEKTOPAMU
Pemenne 3amay, cBI3aHHBIX C

39 IIPUMEHEHUEM IIPABUII 0 https://resh.edu.ru/subject/17/11/
JIEHCTBUN C BEKTOPAMU

40 Hpamoyroxbhas cnerema 00 https://resh.edu.ru/subject/17/11/

KOOpJAWHAT B IPOCTPAHCTBE.
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Koopaunatsel BexkTopa.
[Ipocreiimue 3a7a4uu B
KOOpJMHATax

41

[IpssmoyronbHas cucrema

KOOPJIMHAT B MPOCTPAHCTBE.

Koopaunatsel BexkToOpa.
[Ipocreiiue 3a1a4u B
KOOpJMHATaX

https://resh.edu.ru/subject/17/11/

42

VYrois Mexay BEKTOPAMH.
CkansipHO€ MTPOU3BEIECHNE
BEKTOPOB

https://resh.edu.ru/subject/17/11/

43

44

VYron Mexy BEKTOpaMH.
CkansipHO€ ITpOU3BEIECHNE
BEKTOPOB

Brrancienue YIJIOB MCXKAY
MMPSAMBIMU U IINIOCKOCTAMU

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

45

Brruucnenue yrios Mexay
IPSAMBIMH U TUIOCKOCTSAMHU

https://resh.edu.ru/subject/17/11/

46

47

48

KoopannaTHO-BEKTOpPHBII
METO/]I TIPU PEIIeHUN
reOMETPUYECKUX 3aa4

KoopaunaTHO-BEKTOPHBII
METO]] IPU PEILIEHUN
reOMETPUYECKUX 3aa4
KoopaunaTHO-BEKTOPHBIN
METO]] IPU PEILIEHUN
FEOMETPUUECKUX 3a7a4

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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50

KonTtponbHast pabora o Teme
"BekTopbl 1 KOOPAUHATHI B
npocTpaHcTse"

https://resh.edu.ru/subject/17/11/

51

[ToBTOpeHnue, 0600IICHNE U
CUCTEMaTU3alus 3HAHUM.
OcHoBHBIE GUTYPBI, (HAKTHL,
TEOPEMBI Kypca IUIaHUMETPHH

https://resh.edu.ru/subject/17/11/

52

[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alus 3HaHUM.
OcHoBHBIE GUTYPBI, (HAKTHL,
TEOPEMBI Kypca IUIaHUMETPHH

https://resh.edu.ru/subject/17/11/

53

54

55

56

IToBTOpEHME, 0000IICHUE 1
CHCTEMaTH3aIus 3HAHUMA.
OcHoBHbI€ QUTYpHI, GAKTHI,
TEOpPEMBI Kypca INITaHUMETPUN

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
OcHoBHbI€ QUTYpHI, GAKTHI,
TEOPEMbI Kypca TIIaHUMETPHH

[ToBTOpeHnue, 06001IEeHNE U
cUCcTeMaTH3aIlHs 3HAaHU.

33}13'—11/1 IJIAaHUMETPHUHN U METOABI

WX pELIEHUs

[ToBTOpeHnue, 0600IIEeHNE U
cUcTeMaTH3aIlus 3HaHU.

33.2[21111/1 IJIAaHUMETPUUN U MCTOBI

UX pelieHus

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

57

[ToBTOpeHnue, 0600ImIeHNE U
cucTeMaTu3alus 3HaHuH.

https://resh.edu.ru/subject/17/11/
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33.,[[21‘-11/1 IJIAaHUMCETPHUHN U MCTOABI
HX pCIICHUA

58

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alurs 3HaHU.
3aaun MIaHUMETPUU U METOJIbI
WX peIIeHus

https://resh.edu.ru/subject/17/11/

59

60

61

62

63

64

IToBTOpEHME, 0000IICHUE 1
cUCTeMaTH3aIns 3HaHWMH.
3aaun MIaHUMETPUU U METOJIBI
WX pPEIICHUs

[ToBTOpEHHE, 0000IICHUE 1
CHCTEMaTH3alMsl 3HAHW.
3aaun MIaHUMETPUU U METOJIBI
WX pEIICHUs

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOPEMBI Kypca CTepEOMETPUHN

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HaAHUH.
OcHoBHBIE GUTYPBI, (HAKTHI,
TEOPEMBI Kypca CTEpEOMETPUHN

[ToBTOpeHnue, 06001IeHNE U
CHCTeMaTH3allns 3HAHUH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpEMBI Kypca CTepeoOMeTpUH

[ToBTOpEeHmE, 0600IICHUE U
cucTeMaTu3alys 3HaHuH.

https://resh.edu.ru/subject/17/11/
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OcHoBHBIE GUTYPBI, (HAKTHL,
TEOpEMBI Kypca CTepeOMETpUH

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alurs 3HaHU.

65 1 https://resh.edu.ru/subject/17/11/
OcHoBHBIE GUTYPBI, (HAKTHL,
TEOPEMBI Kypca CTepeOMETPHH
IToBTOpEHME, 0000IICHUE 1

66 CHCTEMATHSALIHA SHAMIH. 1 https:/resh.edu.ru/subject/17/11/
OcHoBHBIE GUTYPHI, (HAKTHL,
TEOPEMBI Kypca CTePeOMETPHH

67 HToroBast KOHTpoJIbHAs paboTa 1 https://resh.edu.ru/subject/17/11/
IT 600 .

68 OBTOPEHHE, 000 meHIfe 1 1 https://resh.edu.ru/subject/17/11/
CHCTEMAaTU3alMA 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaTtemaruka: anredpa 1 Hayajla MaTeMaTHYECKOT0 aHAJIN3a, TEOMETPHUS.
Anrebpa u Hauajga MaTeMaTH4YecKoro aHanusa, 11 kimacc/ Mypasun ['.K.,
Mypasuna O.B., O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTBIO «[PODAY;

AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI U YUYUTEJIA

banasu O.H. I'eomeTrpus: 3aqaun Ha TOTOBBIX YepTE)KaxX sl HOrOTOBKE K EI'D:
10-11 xmaccer/3.H.

OamasH.- PoctoB u/J{:®enukc, 2013.

4. 3uB B.I'. 'eometpust: muaakTudeckuii MmaTepuain s 11 kmacca\ 6.1°. 3uB.-
M.: IIpocgemienne,2008.

EpmoBa A.Il. CamocTosiTenbHbIE U KOHTPOJIbHBIE PA0OTHI IO TEOMETPUU AJIS
11 kmacca. M.: Nnekca,

2013.

Caaxsan C.M. U3yuenne reomerpun B 10-11 knaccax: kaura mis yuurens. M.:

ITpoceemienne,2010

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/17/11/
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