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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIBLHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oOyJarommxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTeMaTHUYECKON HayKO! SIBJIEHUI U POIIECCOB PEabHOIO MUPa, MECTE T€OMETPUHN
B CUCTEME HayK U POJIM MAaTEMATHUYECKOTO MOJICTUPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOMUMBIX MJi1 ajalTallud B COBPEMEHHOM
o01ecTBe.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, TaK Kak OOECneYMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHHU OOYHaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIENOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEIIHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEAUHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM EATEIbHOCTH, SIBISETCS



OJHUM M3 TPO(ECCHOHATBHO BaXXHBIX KA4yeCTB, IMO3TOMY akKTyajbHa 3ajada
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  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
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
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.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE TMPEACTABICHUS O T[EOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4daTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peaslbHOM MHpPE MHOTOTPaHHUKH U TeJia BpallCHMUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PEUICHHs  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBICHUS] TEOMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpYruX  y4eOHbIX  MPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHEHONM OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJ HUMH, YTO
CHOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET IPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAJbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3naHue oOpaza NPOBOJUTCS C OMNOPOM Ha HAMISIAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupenes€HHbIM [0 TroJaM oO0y4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KIIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble M CKpeuBarommecs mnpsmble. [lapauienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MApAJIICIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U INIOCKOCTU. YTIUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHbIE INIOCKOCTH; CBOMCTBA MAapaJIeIbHBIX
iockocteit. [IpocTeiiime mpocTpaHCTBEHHbIE (DPUTYpHI HA TIOCKOCTHU: TETPadp,
KyO, apasuiesenurie]; TOCTPOCHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOu
MEPIIEHAUKYJIIPHON IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJ MEXIY MPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojg JBYIPAaHHOIO  yIJId.
[lepnieHaUKYJISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIIEHAUKYJISpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, IIPSAMOYTOJIbHBIN
napajyiefienune]; u ero cBoucrtBa. [lupamnpma: N-yronpHass nupamuja, rpaHd U
OCHOBaHHWE MUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPaHHHUKHU: MOHSATHE NMPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUIbHAS THUPAMUIA; MPaBWIbHAs TPEYTrOJbHAsA NUPAMHUAA W IPABUIIbHBIN
terpadap; KkyO. IlpencraBieHue O TMpPaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTHl CHMMETPHUH B MUpaMUAaXx, HapajuieNenuIenax, NpaBuibHbIX
MHOTOIPaHHUKAX.



Brruucnenue d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaid, 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 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MIOBEPXHOCTB, oOpasytonue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[UnuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00pa3yrolias
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KomMOuHanuu tesn BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIeIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BEIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. PemeHue 3amay, CBA3AHHBIX  C
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTtopamu. CKalgpHOE MNPOU3BEIECHUE BEKTOPOB.



BeruncieHre yrioB Mexay IMPSMBIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.
INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTrpamMMbl yuyeOHOTO MpeaMmeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxgaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U Tp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TpakAaHCKOW UJICHTUYHOCTU, YBAXKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTONYMBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/J1a4, PEIICHUH, PacCyKICHUI; BOCTPHUUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U
OTJIbIXa, peryiisipHas pu3nyeckasi akKTHBHOCTD); (PU3UUIECKOTO COBEPIICHCTBOBAHMUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BBHIOOP



Oynymeld mpodeccun W peamu3oBBIBATh COOCTBEHHBIC >KMU3HCHHBIC ILIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, TMOHWMAHHEM BIIWSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HAaHUEM TJ00aJbHOTO XapakTepa HSKOJOTMYECKHX  MpoOJeMm;
OpUEHTallMell Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3ajaad B
00JIaCTH OKPY’KaIOIIeH Cpe/ibl, JTAHUPOBAHUS MMOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCIICJICTBUUN JITA OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyIbTYpOW KaK CpPEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaIbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCEUIMU.

1)  Vuusepcanrvnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00YUAOWUXCs (0C8OeHUe
Memoo08  NO3HAHUA  OKpYJcarowe2o  mMupa;,  NpUMeHeHue  102U4ecKux,
uccied08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeiicTBUS:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYCCKUX
OOBEKTOB, IMOHATHM, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpe/ICTICHUS]  TOHATHW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpa3OBbIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;



e BBIBISATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIBHO JI0KA3aTeLCTBA MaTEeMaTHYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH CHOCOO pelieHus ydyeOHOM 3adauyd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOoJee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOiIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIICHUS U BBHIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA,

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMUMBIX JJII OTBETA Ha
BOIIPOC U TSI PEIICHUS 3a/1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJCTABIATE €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITCIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vnuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUUXCHL.

OO0uenue:



BOCIPUHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBHUHU C YCIOBUSIMU
U LIETISIMU OOIIIEHUS; ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYCHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPEIICHHA  3aJa4d,  JKCIEPUMEHTAa,
UCCJICTOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BRIOMPATh (pOpMAT BHICTYILICHHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4vecTBo:

MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH 1€ COBMECTHOM
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3aIMI0 COBMECTHOM  paloThlI,
pacrpenensatb BUIbI padOT, JOrOBApUBATHCS, OOCYXKAAaTh IMPOIECC H
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» U WHBIC); BBINOJHATH CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmasus, obecneuusarom hpopmuposamue
CMBICTIO8bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  [I03HABATEJIBHOM peduieKkcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CITIOCOOAMHU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
peIIEHUs] MATEMaTUYECKOM 3a1a4u;

MPEABUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPU PEIICHUH 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJECHHBIX OMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa IEeId U YCIOBUSAM, OOBIACHATH
IIPUYUHBI JTOCTHKECHHSI WIM HEAOCTHXKECHHUS DPE3YJIbTAaTOB AEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3aa4.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U NMEPIEHAUKYISIPHOCTD IPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBath B3aMMHOE pPacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMM: JABYTPaHHBIA yIOj, TPaHU ABYTPAHHOTO YIJa,
pedpo IByrpaHHOrO yrja; JUHEMHBIA yrojl ABYTPaHHOIO yria; rpajycHas mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN MapaieNenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBath MOHATUSMHU: CEKYILAs IIJIOCKOCTh, CEUEHNE MHOIOTPAHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceYeHUsST MHOTOIPAHHUKOB METOJOM  CII€[OB, BBIIIOJHSTh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXy, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXKIAEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Wiu
QIrOpUTMaM, TMPUMEHSSI W3BECTHBbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3a1aun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.



Bbrancnsate 00bEMBI U TIIOHIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
MUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKUCISTH COOTHOLICHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; ILIEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ay,
IIPEATIOIATraoIIMX HECKOIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opmMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKu C(HOPMYIHPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OnepupoBaTh MOHITHAMU: [WJIMHIPUYECKAs TOBEPXHOCTb, 0OO0pa3yroIIHe
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWIIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIolue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJT BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M TJIOMIAMKA  TOBEPXHOCTEH Tl  BpalieHwus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJ10 cepsl; cepa, BIucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHMUS.

BBIYUCIISTE COOTHONICHHS] MEXKIY IUIOMIAIMU MMOBEPXHOCTEH U 00BEMaMu
MOTO0HBIX TE.



N300pakath wm3ydaemple (UTYpBl OT PYKH W C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIOT.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpuMeHsaTh reoMeTpruueckue PakThl 17151 pelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEIOIAararoMX HECKOJIBKO IIAr0B PEUICHUs, €CJIA YCIOBHS TPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJyYEHHBIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W ITIPUMEHATh HW3YUYCHHBIE IOHATUS B NPOLECCE IOUCKA PEIICHUA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

10 KJIACC
Kosnun4yectBo 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
I1 .
2 PAMBIC H IUIOCKOCTH B HPOCTPaHCTBe . 12 1 https://m.edso0.ru/\WT7NSO14T
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
II
3 epneHHHIfyMpHOCTB TPAMBIX 1 12 https://m.edsoo.ru/V611APUCD
IJIOCKOCTEN
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 https://m.eds00.ru/R3SMETBTQ
MHororpanHuku 11 https://m.edsoo.ru/ XPWOUSFB2
O0BEMBI MHOTOTPAaHHUKOB 9 https://m.edso00.ru/010FX2SJB
I1 :
7 OBTOPEHIE: CCHCHITL, PacCTOAHI 4 1 https://m.edsoo.ru/LIAAMHO3D
YTJIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0


https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne ni/m Konrposbnusie IIpaxkrunyeckue
MPOrpaMMblI Bcero o0pa3oBaTebHbIe PeCypChl
padoThI padoTshI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQL5KQ
OO6BbEMBI TEN 5 1 https://m.edso0.ru/BO9ORVIYC9
B
3 CITOPBL T KOOPAHATEL B 10 1 https://m.eds00.ru/4ANCLAGOMF
MPOCTPAHCTBE
I1
4 OBTOPCHHE, O606III€HI§€, 7 1 https://m.edsoo.ru/DORV3P725
cucreMarui3anuvs 3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHSTHS
CTEpEOMETPHUH: TOUKa, IIpsMas,
IUIOCKOCTh, IPOCTPAHCTBO.
[TpaBuna nzoOpakeHus Ha
pHUCYHKaxX: U300paskeHHs
IIJIOCKOCTEM, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH, IICPECCKAOMIUCCA
npsamasd U rmioCKOCTb

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH, IICPECCKAOMIUCCA
npsamad 1 1mioCKOCTb

3HaKOMCTBO C
MHOTOIPAaHHUKAMHU,
M300paxeHre MHOTOTPaHHUKOB
Ha PUCYHKax, Ha
MPOEKIIMOHHBIX YepTEkKaX
HauanpHabie cBeneHus o kyoe u
UpaMuze, UX pa3BEPTKU U
mozenu. CeueHust
MHOTOIPAaHHUKOB

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

JIeKTPOHHBbIE U(PPOBBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

https://m.edsoo.ru/D3VCJI7TUN4

https://m.edsoo.ru/NR6VJIYCGK

https://m.edsoo.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

HagansHbie cBeieHus 0 Kyoe u
nUpamMujie, uX pa3BEPTKH U
monenu. CeueHus
MHOTOT'PaHHHKOB

https://m.edso0.ru/AMQ3AJ3S5

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

ITousarue 06 akCHOMaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

11

12

[TonsiTHE 006 AKCHOMATHYECKOM
IOCTPOEHHUH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

B3aumHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKarommecs,
napajuieNibHble U
CKpEIIMBAOIINECS IPSIMbIE
[TapannenbHOCTb NPSMBIX U

TUTOCKOCTEH B MTPOCTPAHCTBE:
napaiesibHbIC TIPSIMBbIC B

https://m.edsoo.ru/13A98J6Z9

https://m.edsoo.ru/lUIW8KR5Q

https://m.eds00.ru/CS9VLQOLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

IIPOCTPAHCTBE; N1APAUIEIBHOCTD
TPEX OPSIMBIX

[TapamienbHOCTD IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edso00.ru/PO5J6D23U
[TapamienbHOCTE IPAMOM U
IUIOCKOCTH

14 Y/IIBI € CORAMPABICHHEIMI https://m.edsoo.ru/LLIAVHVBW
CTOpPOHAMH

15 /T MEHLY MPAMBIMH B https://m.edsoo.ru/KGIMSOEUK
POCTPAHCTBE
vy

16 HOIL MEZULY TIPAMBIMIL B https://m.edso0.ru/24L\VWHIVS
POCTPAHCTBE
I1 i:

17 APAILICHRHOCTE THIOCKOCTCH https://m.edsoo.ru/BUSTQIHZT
napaie/ibHbIe TUIOCKOCTH

18 CroiicTaa ljapanﬂeHBHHX https://m.edso0.ru/O0KQQK2ABA
TUIOCKOCTEH
[Ipocreiimue

19 MPOCTPANCTBEHHEIC PHIYPBI Ha https://m.eds00.r/MRT13XP79
MJIOCKOCTH: TETPadIp, KyO,
napaie/IeHIne]]

20 [TocTpoenne ceueHmit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuenmii https://m.eds00.ru/20GC3ZP9P
KonTponbhas pabota no teme
"H

22 PAMEIC H TUTOCKOCTH B https://m.edso00.ru/BI1405QJEB
npoctpaHcTse. [lapamieapHOCTh
IPSIMBIX U IJIOCKOCTEMN"

23 HeprieR iy IHpHOCTE MPAMOT https://m.eds00.ru/RN45YBOBR

U IIJIOCKOCTH:



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R

NEPIEHANKYJIAPHBIC IIPSIMBIC B
IIPOCTPAHCTBE

24

25

26

[IpsimMble napaienbHble U
NEPIEHAUKYIISPHBIE K
IUIOCKOCTH

[Tpsimble napamienbHble U

MNEPNCHAUKYIIAPHBIC K
IIJIOCKOCTH

[Tpu3Hak neprneHIuKyIIpHOCTH
PSIMOM U TIIOCKOCTHU

https://m.edsoo.ru/32MXRZDDL

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak nepnesuKyIsIpHOCTH
IIPSIMOM U INIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

29

Teopema o npsmMoi
NEePIEeHIUKYISIPHON MII0CKOCTH
TeopeMma o npsamoit
NEPIEHUKYIIIPHON MIII0OCKOCTH

https://m.edsoo.ru/YOIQSMOH1

https://m.edsoo.ru/81R5KU5RJ

30

31

32

33

Teopema o npsimoit
MEPIECHINKYJISIPHON TIIOCKOCTH

IlepnienquKysp U HAKJIOHHBIE!
paccTositHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH

[IeprieHquKyIsp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 TIJIOCKOCTH

[IeprieHqUKYISp U HAKJIIOHHBIE!
paccrosiHue OT TOYKHU 110

https://m.edsoo.ru/HFKNPKZ7T

https://m.eds00.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC



https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC

IJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

34

[IepnieHauKYISp U HAKIIOHHBIE!

paccrosiHue OT TOYKHU 110
IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/6P5BVV34R

35

36

VYTIIBl B IPOCTPAHCTBE: Yroj
MEXIY NPSMOM U IJIOCKOCTBIO
JByrpaHHbIil yrou, TMHEHHbII
yroJl IBYTPaHHOTO yria

https://m.edsoo.ru/PSFIXUALI

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJ, TMHEHHBIN
yroJI ABYTPAHHOI'O yIia

https://m.edsoo.ru/ML0ZZYZC7

38

39

40

41

[TepnieHIUKYIAPHOCTD
IIJIOCKOCTEN: MPU3HAK
MEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN
IlepnieHAUKYIAPHOCTD
IIJIOCKOCTEN: MpU3HAK
MEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IeprieHAUKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPIEHANKYIIAPHOCTH ABYX
IIJIOCKOCTEMN

TeopeMma o Tpéx
NEPHEHANKYIIApax

https://m.edsoo.ru/YRQDSM9NH

https://m.edsoo.ru/DY2AF84T2

https://m.eds00.ru/TS8OAINH2

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
NEePIeHIUKYIIIpax

https://m.edsoo.ru/OP44KE54N



https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
HEePIeHIUKYIIsIpax

https://m.eds00.ru/OWG81WDV3

44

KonTtponbHas pabora mo Temam
"IleprnieHAUKYISIPHOCTD MPSIMBIX
=1

U iockocte" u "Yriasl MexIy
IPSIMBIMU U TJIOCKOCTAMHU"

https://m.edsoo.ru/\VOXABPOPB

45

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE BJIEMEHTHI
MHOTOTPAaHHUKA, BBITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTpPaHHUKA

https://m.edsoo.ru/L5FTEZ8QX

46

[Ipu3ma: N-yroipHas NpU3Ma;
TpaHd U OCHOBAHMS IPU3MBI,
npsiMasi 1 HaKJIOHHAs! TIPU3MBI;
OOKOBas 1 MOJIHAS TOBEPXHOCTh
TIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

48

[Tapamenenunen,
IIPSIMOYTOJIBHBIN
napajuIeIeuIe] U €ro
CBOMCTBA

[Iupamuna: N-yronbHast
NpamMua, rpaHud U OCHOBAHHE
MUpaMu/JIbl; OOKOBAs U MOJIHAS
MOBEPXHOCTh MUPAMU/IBI;
IIpaBUJIbHAS U yCEUEHHAs
nupamuia

https://m.edsoo.ru/ITCOB1WIO

https://m.eds00.ru/ITOFX00PA

49

[TpaBuiIbHBIE MHOTOTPaHHUKHU:
MOHSITHE MTPABUILHOTO
MHOTOTPaHHHKA; MPaBUIIbHAS

https://m.edsoo.ru/LWNGFZTWE



https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

MpU3Ma U MpaBUIIbHAS
NUpaMuJia; IpaBUIIbHAS
TpeyrojibHasi MupaMuaa u
MPaBWIBHBIN TeTpadip; KyO

50

IIpencrasieHue o NpaBUIBHBIX
MHOT'OTPaHHUKaX: OKTa’3p,
JOJIEKadIp U UKOCAIP.

https://m.eds00.ru/06SH02IDD

51

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETPUSL OTHOCUTEIIBHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DNEeMEHTB CUMMETPUU B
MpaMHIaxX,
napajuleenumnen1ax,
IIPABWJIBHBIX MHOTOTpaHHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Briuncnenune 3neMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMaroHalu, yriibl

https://m.edsoo.ru/EUPAMNT760

53

ITimomanes 00KOBOI
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTHU MPSIMOM TPU3MBI,
IJI0MIab OCHOBAHMI, TEOpeMa
0 OOKOBOIf MOBEPXHOCTH
IIPSIMOM TIPU3MBI

https://m.eds00.ru/SQY9XSIL6

54

ITmomans OOKOBOM
MIOBEPXHOCTH ¥ TTOBEPXHOCTH
MIPABWILHOM MUPaMUJIBI,
TeopeMa O TUIoaau OOKOBOMH
IIOBEPXHOCTU YCEUEHHOU
TTUPAMHU/TBI

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

KontponbHast pabora o Teme

55 1 https://m.edsoo.ru/VHYNJQOMQD
"MHororpaHHuku"
56 [onsarue 06 06bEMe 1 https://m.edso0.ru/GM1LC394G
57 O0BEM TUpamMu bl 1 https://m.edsoo.ru/B307P8WTC
58 O06BEM nupamMuIb1 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpamMu bl 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM upamMuIbI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM TPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TTPU3MBI 1 https://m.edsoo.ru/B4A6EMRRGE
63 O0BEM TPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 Kommposbitast padora no reme 1 hitps://m.eds00.ru/23550180N
"O0BbEMBI MHOIOTPAaHHUKOB"
[ToBTOpEeHnue, 060061EeHNE
65 CHCTEMATH3ATIA 3Hafl - 1 https://m.eds00.ru/KXTOCIOJG
IToctpoenue ceuenuii B
MHOTOTpaHHHKE
[ToBTOpenue, o6o0IIeHNE
cUCTeMaTH3aIus 3HaHUA.
Brrunciienue paccTosHHIA:
66 MEXTy IBYMSI TOUKAMH, OT 1 https://m.edsoo.ru/HKP613JUC
TOYKH JI0 MPSAMOM, OT TOUKH 10
TUIOCKOCTH, MEXTY
CKPEIIUBAIOIIUMUCS MPSMBIMH
67 HtoroBast KoHTpoJibHAs paboTa 1 https://m.edsoo.ru/KB3EKOA9U
[ToBTOopenue, 06001IEHNE
68 CHETEMATHSAIITT SHAHHH. 1 https://m.eds00.ru/X7CIUSLOO

Beluucienue yrios: Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMH,



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

MEXIY NPSMOU U IIJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXY INIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4yacoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Cdepa u map: HeHTp, pajanyc,
JMaMETp; IJI0IIAIb
MIOBEPXHOCTH C(HephbI

https://m.edsoo.ru/TW8Z59CHJ

BzaumHoe pacnionoxxenue
cdepsl U TIOCKOCTH;
KacaresibHasl INIOCKOCTb K
cdepe; mromanb chepsl

https://m.edsoo.ru/YCMWC4M3I

N3obpaxkenue chepsl, mapa Ha
mockocT. CedeHus mapa

[unuaapuyeckas
MOBEPXHOCTh, 00pa3yroIne
LAJIMHIPUYECKON
MMOBEPXHOCTH, OCh
HWIAHIPUYECKOMN
MMOBEPXHOCTH

HunuHap: ocHOBaHUS U
0OOKOBast MOBEPXHOCTb,
00pa3yromas 1 OCh; MJIOIMIA b
OOKOBOM M MOJTHOMN
MIOBEPXHOCTH

N3o06parkenne nuimMHapa HA
mockocTy. Pazséprka
munHapa. CeueHus MUIMHApa
(TUTOCKOCTHIO, MapaIeIbHON

https://m.edsoo.ru/QDCFS8UGXE

https://m.edsoo.ru/8516BBEO7

https://m.edsoo.ru/W0JR979V9

https://m.edsoo.ru/OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

WM TIePIICHAUKYISIPHON OCU
MAJTUHIPA)

Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMYEeCKOM
IIOBEPXHOCTH, OCb U BEPILINHA
KOHHYECKOU ITOBEPXHOCTU

https://m.edso0.ru/H64QF3E6GR

10

11

12

13

Konyc: ocHOBaHUE U BepIINHA,
00pa3yroias 1 OCh; IJI0IIA b
OOKOBOI U MOJTHOM
[IOBEPXHOCTH

Y cedu€HHBIN KOHYC!
00pa3yrolIye U BbICOTA;
OCHOBaHHSA U OOKOBasI
MOBEPXHOCTh

N300pakeHne KoHyca Ha
ockocTy. Pazséprka konyca.
Ceuenus koHyca
(MII0CKOCTHIO0, MapaJIeTbHOM
OCHOBAHHIO, U MJIOCKOCTBIO,
MPOXOJAIIEH Yepe3 BEPIINHY)
KomOunarus ten BpamieHus u
MHOTOTPaHHUKOB

MHororpaHHuK, ONMCaHHbIA
0Ko0JI0 cepsl; chepa,
BIMCAHHAs B MHOTOI'PaHHUK
WJIU B TEJIO BpalleHUs

[Toustie 006 00BEME.

OCHOBHBIE CBOCTBA 00BEMOB
Tel

https://m.edsoo.ru/Q4EUBB6GT

https://m.edsoo.ru/80VNITU20

https://m.edsoo.ru/OPVICKUYU

https://m.edsoo.ru/4AVHGTY X8F

https://m.eds00.ru/RMYY1STLP

https://m.edsoo.ru/4ACENHGLOZ



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ

14

O0BéM nUIMHIpa, KOHYCA

https://m.edsoo.ru/M\W8TGN5Z799

15

16

17

OO0BEM 1m1apa ¥ IIoIah
cepsl

IToxoOuEble Tena B
npoctpanctBe. COOTHOIICHUS
MEXTy IUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMHU
MMOIXOOHBIX TEI

KonTponbnas pabota no

temaMm "Tena BpanieHus" u
"O0BeMBI TET"

https://m.edsoo.ru/G7TAYCMITT

https://m.edsoo.ru/4ANO4FYUUX

https://m.edsoo.ru/KCOMHJISWW

18

Bekrtop Ha miockocT U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

20

Clo)KeHHe U BEIYUTAHUE
BEKTOPOB

YMHOXKEHHE BCKTOpA Ha 9YHUCJIO

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4AH7PLGBI1

21

Pa3znoxxeHnne BekTopa 1o Tpém
HEKOMILUIAHAPHBIM BEKTOPaM.
[IpaBuio napamienenumnena

https://m.edsoo.ru/NZSOLFWN1

22

23

24

Pemenne 3amay, cBI3aHHBIX C
MIPUMEHEHUEM TPABUIT
JIEHCTBHUM C BEKTOPAMH

KoopauHaTHO-BEKTOPHBIN
METO]] IPU PEILIEHUN
reOMETPUYECKUX 3aa4
[IpsimoyromnpHas cucreMa
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.

https://m.edsoo.ru/73F23EPU5S

https://m.edsoo.ru/BBI139Z7U

https://m.edsoo.ru/X9TSDNSQ3



https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3

IIpocreiimme 3a1aun B
KOOpAMHATax

25

26

27

Yrois Mex1ay BEKTOPaMH.
CkansipHo€ NMPOU3BEICHHE
BEKTOPOB

Brruncnenue yrioB Mexy
MPSIMBIMU U TUIOCKOCTSIMH

KonTponbhas pabota no Teme
"BekTopbl U KOOpAUHATHI B
npocTtpaHcTBe"

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOpEMBI Kypca IIIaHUMETPUU

https://m.edso0.ru/16ASE1TYU

29

[ToBTOpenue, o6odIIeHNE 1
cUCTEMaTU3alus 3HaHUM.
OcHoBHbI€ QUTYpBI, PAKTHI,
TEOpPEMBI Kypca INIaHUMETPUN

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpenue, o6o0IIEHNE 1
CUCTEMAaTH3aIHs 3HAHWMN.
3amaun IIaHUMETPUH U
METOJTBI UX PEIICHHS

https://m.edsoo.ru/UF02M943T

31

32

[ToBTOpeHnue, 0600IIEeHNE U
CHCTEeMAaTH3aIus 3HAaHUH.
3amaun IIaHUMETPUH U
METO/IbI HX PEIICHUS

[ToBTOpeHnue, 0600IIeHNE U
cHUCTeMaTU3alrs 3HaHH.

https://m.edsoo.ru/FG4PJN2IF

https://m.eds00.ru/ZY6BYLY7W



https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W

OcHoBHBIE GUTYPHI, (HAKTHL,
TEOpEMBI Kypca CTepeOMETPUH

Hrorosast KOHTpoOJIbHASA

33 1 https://m.edsoo.ru/VPSCXOC4C
pabora
[ToBTOpEeHME, 0000IICHUE 1
34 . 1 https://m.edso0.ru/70QSTDCAP
CHCTEMAaTHU3alNs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KITACC
Koxn .
IIpoBepsiemble nNpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [TpyMeHsITh aKCUOMBI CTEPEOMETPUU U CIAEACTBUSI U3 HUX NPU PELICHUH
' reoOMEeTPUUECKUX 3aa4
- OnepupoBaTh MOHATUSIMM: NApAJUIEIBHOCTh M IEPIEHIUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
24 KnaccugunupoBars B3aMMHOE pacloyIoKEHUE NMPSAMBIX U IIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHITUSIMMU: JBYTPAHHBIN yroJl, rpaHy ABYIPaHHOIO yrJa,
7.5 peOpo BYrpaHHOrO yrja, JMHEHHBIH Yros JBYIpaHHOIO YIUIa,
rpaaycHas Mepa JByTpaHHOTO yria
OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKIIbIN
7.6 MHOT'OTpaHHUK, JJIEMEHTBI MHOT'OTpaHHHMKA, IIpaBUJIbHBIN
MHOTOTpaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BU/bl MHOTOI'PaHHUKOB (IUpaMuja, Ipusma,
' PSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBAHMS  JUIs
28 KjJaccu(uKanuy  (BBIMYKJIbIE M HEBBINYKJIbIE  MHOTOTPAHHUKH,
' [paBWIbHbIE MHOTOTPAHHUKH, TpSMblE U HAKJIOHHBIE TMPU3MBI,
napaJuIeIeUIe /bl
29 OnepupoBaTb  HOHSITHUAMH: CeKyllas  IUIOCKOCTb,  CEUYECHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh NPUHUUIBl T[OCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO CJICIOB




7.11

Crpouts ce4yeHHMsT MHOTOTPAHHHMKOB METOJOM CJIEIOB, BBIIIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI1 CBEpXy, COOKY, CHU3Y

7.12

Pemmats 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETMYHH 10 00pa3iam
WM aNropyuT™MaM, NPUMEHSS U3BECTHBIC aHAJUTUYECKUE METOJbI MPHU
pELIEHUM CTAaHJAPTHBIX MaTEMATUYECKMX 3aJad Ha BbIYHCICHUE
PacCTOSHUI MEXKY ABYMsSI TOUKaMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIINUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4i Ha HaXO0XACHUE N'COMCTPUYICCKUX BEJIUYHH I10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYCCKHUC MCTOJbI IIPpHU
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ala4 Ha BbIYHUCICHUC YIJIOB
MCKAY CKPCIIUBAOIHUMUCA ITPAMBIMUA, MCKIY HpﬂMOf/’I " IIJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Beraucisate 00bEMBI M IUIOIIAJAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpusma, mHpamMuaa) C OpUMCHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOIIEHUS MEXK/1Yy TUIONIA/IIMU TOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUSA B IIPOCTPAHCTBEC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTH CHMMETPUU (PUTYPHI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
INPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUTypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANOIararoluX HECKOJIBKO IIaroB pELICHUs, €CIU YCIOBHUS
IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

IIpuMeHATs mHpoCTEHIIHE NPOrpaAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

[IpuBOANTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TMOJy4YEHHBIE 3HAHUSA HA NPAKTUKE: AHAIW3UPOBATH
pealbHble CUTyallud M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeLIEHUsI MaTeMaTH4ecKu CQHOPMYIUPOBAHHON MpPOOIIEMBI,
MOJICJINPOBATh pealbHbIE CUTYallUH Ha S3bIKE T€OMETPHUU, UCCIIEN0BATh

MOCTPOCHHBLIC MOACIIU C MCITOJIB30BAHUEM T'COMETPUUCCKHUX MOHSITHUA U




TeopeM, ammapara anreOpbl, penaTh MPaKTHUECKUE 3a7auu, CBI3aHHbBIE

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
NpoBepsieMoOro .
00pa3oBaTe/IbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBanus
pe3yJbTara
6 I'eomeTpus
OnepupoBarb TOHSITUSIMU [VWTHHpAYECKast MOBEPXHOCTb,
6.1 o0pasyronye NWIMHAPUIECKON MOBEPXHOCTH, HWIMHID, KOHHYECKAs
' MOBEPXHOCTh, O0pa3yrolue KOHWYCCKOW TIOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHUs
6.4 KnaccudunupoBars B3aUMHOE pacIojioKeHUE CPephl U MITOCKOCTH
OnepupoBarh MOHATHSIMH: IIAPOBOW CETMEHT, OCHOBAHHE CETMCHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOI, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TeN BpaleHUs,
' T€OMETPUUECKUX Tell C MpUMEHEeHHEeM (Popmyt
OnepupoBarh MOHSATHUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy H
6.7 OIMCAaHHBIN OKOJO cdephl, cepa, BIUCcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
6.8 BbluHcnsTh COOTHONIEHHMS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00bEéMaMu 1MOJJOOHBIX TEI
69 N3o00paxaTh n3ydaembie GUTYpPHI OT PYKH M C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpaIICHUS
W3Biiekath, MHTEPIPETUPOBATh M MPEOOPA30OBBIBATHE MH(POPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPHUECKHUX (UTypax, MPEACTABICHHYIO Ha

YepTekKax U pUCYHKAX




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUUYECKIX
3a/1a4, MPEANOIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAWHATBEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yroja MEXKAY BCKTOpPpAMH, CKaJ[dpHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpaAMH, CKAIKIPHOC IIPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimie TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLIECHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH 0 00pa3laM WK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4y

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCliIO3HABATh IMMPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

6.23

[IpuMeHsATh MONyYEeHHbIE 3HAHUS Ha MpaKTHKe: aHaJIU3HpPOBAThH
peayibHble CUTYallud W MPUMEHSATh W3Y4YEHHBIE MOHATHUS B Ipoliecce
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON INPOOIEMBI,
MOJIETTUPOBATh peajbHble CUTYAllUU Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJB30BAHUEM FE€OMETPUUECKUX MOHATHN U
TeopeM, arfrnapara anredpsbl, perarb NpakTUYeCKUe 3aJaul, CBSI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

7.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IIOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacmonoxeHue IpAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamuiensHocTs OpAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: MapajulelIbHbIE IpsSMBIE B  IIPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMOM M INIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YroJI MEXKAy MpPsAMBIMA B IPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH: napajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX Mockocted. [Ipocreiimve mnpocTpaHCTBEHHbIE (UIYpHl Ha

INIOCKOCTHU: TCTPARP, Ky'6, mapajiCICImIiCa, IoCTPOCHUC CEUCHUM

7.3

7.4

IlepneHIUKYIAPHOCTE NPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAMKYIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NPsIMOM
MEPIEHIUKYIISPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIrOJI MEXKIY IPAMOU U
IJIOCKOCTBIO,  JIBYIPAHHBIA  YroJl, JIMHEWHBIM Yrojd JBYI'PaHHOIO  yruja.
IlepnieHAUKYIAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE
OT NPAMOH JI0 TUIOCKOCTH, MPOEKIUs PUTyphl Ha IIIOCKOCTh. [lepneHIuKynsipHOCTb
IIJIOCKOCTEM: NMPU3HAK NEPIEHAUKYIIPHOCTH JBYX IIIOCKOCTER. Teopema o TpEx
MEPIEHIUKYISIPAX

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIPDAHHHMKA, BBIIYKJIbIE H
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosbHas
MpU3Ma, TpaHu M OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapayutenenurnen, IIPSIMOYTOJIbHBIN
napajuieJienumne] U ero cBoicrtBa. [Iupammpma: N-yrosipHas nupaMuja, TpaHd U
OCHOBaHHE MUPaMH/Ibl, OOKOBAsI U TOJIHAS MOBEPXHOCTh MUPAMHU/Ibl, IPABUIbHAS U

yced€HHass MNHUpaMHJa. OJEMEHTBl MNpHU3Mbl W nHpaMuiabl. [IpaBuibHbIE




7.5

7.6

1.7

MHOTOTPaHHHUKU: MOHSATUE MPAaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUJIbHAS MPU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHash NUpaMHUAa U MPaBUIbHBIN
terpasap, Kkyo. IlpencraBieHue o MNpaBUIBHBIX MHOTOIpAaHHUKAX: OKTadp,

nonexalap u ukocasapyrue CeueHust MpU3Mbl U TUPAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B [HUpaMUJaxX, MapaulelieluIenax,

IMpaBHUJIbHBIX MHOTOTPpaHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOH TOBEPXHOCTHM U TIOJIHOM IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAMIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NMPSAMOM pu3Mbl. [ Lomaas 60xoBoi
IIOBEPXHOCTU M TIOBEPXHOCTH IIPABWIBHOM NIUpPaMUIbl, TEOpPEMa O ILIOIIALU

yceu€nHoit nupamupsl. [Tonstue 06 00bpéMe. OObEM HPaMUIBL, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

11 KVIACC

Koxa
6

6.1

6.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolIve HWIMHIPUYECKONH IMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHuMA U OOKOBas
MOBEPXHOCTh, 00pa3yromias U OCh, TUIONaAh OOKOBOW U MOJHON MTOBEPXHOCTH
Konuveckass MoBEepXHOCTh, OOpa3yoIllMe KOHHMYECKOH TMOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKOM moBepxHOCTH. KOHYC: OCHOBaHUME U BepIIUHA, 00pa3yrolas

U OCh, IUIOMIaJh OOKOBOM U TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:

06pa3yfoume " BBICOTA, OCHOBAHUSA U OokoBas IOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa n map: ueHTp, paauyc, IMamMeTp, TIIOMAAb TTOBEPXHOCTH cepbl. BzanmHoe
pacmosoxeHue cepbl U MIOCKOCTH, KacaTeNbHas MIOCKOCTh K cepe, miomaisb
cdepsl

N300pakenue Ten BpalieHUs Ha MI0CKOCTU. Pa3BEépTKa IMIIMHIpA U KOHYCa
KoMOuHarmu Ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIN
okoJto chepsl, cepa, BMCaHHAS B MHOTOTPAHHHK, FJIH TEJIO0 BPAIEHUS

[Tonsitue 06 0O6bEMe. OcHOBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME

IpSAMOYTOJIBHOTO Mapajuleienunena u ciaeactsuss u3 Heé. OO0bEM HUIMHIpA,

KoHyca. O0BEM mapa u miomaas chepsl




[Tomobupie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXKIY IUIOMIAISIMHU

o7 MOBEPXHOCTEH, 00hEMAMHU MTOTOO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISAPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SILEE YepPe3 BEPILUHY), CEUEHUS LIapa
BexTop Ha muockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [lpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiiine 3amayu B KOOpAMHATAX. YToil Mexay Bekropamu. CkalspHOe

IIPOU3BEJICHUE BEKTOPOB. BhIunciaeHue yrioB MeXay NPsAMBIMA U IUIOCKOCTSMM.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d

IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox

HpOBepﬂeMLIe TpeﬁoBaHI/Iﬂ K IIPEIAMETHBIM pe3yjabTaTaM

NMPOBEPAEMOro OCBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMBbI CpeIHEro
TpeOoOBaHUS 001ero oopazoBaHus

Brnagenune metomamu JOKa3aTeNbCTB, alTOPUTMAMH DPEILICHUS 3a/1ay;
yMeHHe (OpMyYIMpPOBaTH M ONEPUPOBATH MOHATHSIMH: OINpPEIEICHUE,
aKcuoma, Teopema, CIEeJCTBHE, CBOWCTBO, MPHU3HAK, JOKAa3aTENbCTBO,
PaBHOCWIBHBIE (bOopMyIUPOBKHY; IIPUMEHSATH UX; yYMEHHE
¢dbopmynupoBatb 00paTHO€ U TMPOTHUBOIIOJIOXKHOE YTBEPKICHUE,
NPUBOJUTH TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTHYeCKON WHIYKIIMH; TPOBOIUTH JOKa3aTelbHbIE PACCYKICHUS
npu pCICHHUU 3aja4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
paccyXJeHUii; yMEHHE ONepUpOBaTh MOHATUSIMH: MHOXKECTBO,
IIOAMHOXKECTBO, OII€pallMy HaJd MHOXKCCTBaAMH; YMCHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUN U IIpu pCIICHUHU 3a/lad, B TOM YHUCJIC U3 JPYTHUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUSAMU: Tpad, CBI3HBII
rpad, nepeBo, NHKJI, Tpad HA IJIOCKOCTH; YMEHHME 3aJaBaTh |
OIHCHIBATH Tpadbl Pa3IMUHBIMU CIIOCOOAMU; UCTIONH30BATh rpadbl MpH

perieHnu 3aaa4d




VYMeHue oneprupoBaTh MOHATHAMU: HATYpaJlbHOE YUCIIO, LIEI0E YHCIIO,
CTEITEHb C LEJIBIM [10KA3aTeIEM, KOPEHb HaTypalbHON CTEIIEHH, CTENIEHb
C palLMOHAJbHBIM IIOKa3aTeJeM, CTeNeHb C JEHCTBUTEIbHBIM
HoKasareneM, JiorapudM uucia, CHHYC, KOCHHYC U TaHIEHC
IIPOU3BOJILHOTO YHCJA, OCTAaTOK IO MOJYNIO0, PAallMOHAIBHOE YHUCIIO,
UppalMOHAIBHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  LEJBIX,
palMOHANBHBIX, JACHCTBUTEIBHBIX 4YMCEN; YMEHHE HCIOJIb30BaTh
MIPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUI E€IUTENh U HAaUMEHbIIEE
of1iee KpaTHOE, aITOpUTM EBKIIMAA npu peleHuy 3a1a4; 3HaKOMCTBO
C pa3jIMYHbIMM NO3UIMOHHBIMM CHUCTEMAMM CUUCJIECHMS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUYEHUI U MpeoOpa3oBaHUsl BbIPAXKEHUN CO
CTETIEHSIMH U Jiorapudmamu, mpeodpa3zoBaHus APOOHO-PALMOHATBHBIX
BBIPQ)KEHUI; YMEHHE ONEepUpPOBaTh MOHATUAMU: IOCIEI0BATEIbHOCTD,
apupMeTHyecKasi ~ TPOTpeccusi,  T'eOMETpPHUYEcKass  Iporpeccus,
OeckoHeuyHO yObIBarolas TreoMeTpudecKas Mporpeccus; yMeHHue
3aJaBaTh  IIOCIENOBaTEIbHOCTH, B TOM YHUCIE€ C IIOMOIIBIO
PEKyppeHTHbIX  (OpMyJd;  YMEHHE  OIEpUpPOBaTh  MOHATHAMU:
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YUCIA, MOAYIb U
apryMeHT KOMILJIEKCHOTO 4Hcia, ¢popMa 3alMCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TPUTOHOMETpUYECKas W anreOpanveckas); yMETb
MIPOU3BO/IUTH apUPMeTHUYECKUE AEUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJUTh  NPUMEPHl  HCMOJb30BAHUS ~ KOMIUIEKCHBIX  YMCET;
OIEpUpPOBATh IMOHATUSAMU: MaTpuna 2X2 u 3%3, OnpenenuTenb

MaTpHUIIbl, TEOMETPUYECKHI CMBICI ONPEAETUTENS

YMmenue OIICPHUPOBATH MOHATHAMU: pallMOHAIBHBIC, UPPALIMOHAJIBHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHEIC, JIOFapI/I(I)MI/ILIeCKI/IC, TPUTOHOMCTPHUYICCKUC
YpaBHCHUA MW HEPABCHCTBA, HX CHCTCMbI, YMCHHC OICPHUPOBATH
HNOHATUAMHU: TOXKIACCTBO, TOXKIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHCHI/II\/'I, HCpPaBCHCTB MW CHUCTEM; YMCHHUC pPCIIaTb YpPABHCHMU,
HCPaBCHCTBA WU CHUCTCMBI C IMOMOINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTCMbBI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI U1 PCHICHUSA MAaTEMATUYCCKHUX

3ala4v U 3a1a4 U3 pa3JIMYHbIX obOmacreit HAaYKH U pCaHBHOﬁ JKHN3HHU

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, UYETHOCTh (DYHKIIMH,

NEPpUOANYIHOCTD (bYHKHI/II/I, OIrpaHUYCHHOCTD (l)yHKI_[I/II/I, MOHOTOHHOCTB




dbyHKIMH, SKCTpeMyM (YHKITUH, HANOOJIbIIIEE U HANMEHBIIIEE 3HAUYCHUS
GyHKIMM Ha TPOMEXKYTKE, HempepbiBHAS (DYHKIMS, ACHMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MpPOU3BOAHAas (YHKIUH,
TreOMETPUUYECKUN U (PU3HUYECKUI CMBICI MPOU3BOAHOM, TIepBOOOpa3Hasi,
onpeAenéHHbId HMHTErpaj; YMEHHE HaxOJuTh AaCUMNOTOTHI Tpaduka
(GyHKIMU; yMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI, IIPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIIMM, HAXOIUTh ypaBHEHUE KacaTelbHOI
K TpaduKy GyHKIHUU; YMEHHE HaXOIUTh MIPOU3BOIHBIEC JIEMEHTAPHBIX
GyHKIUH; yMEHHE HCHOJIb30BaTh MPOU3BOAHYIO ISl UCCIIEJOBAHUS
(GyHKIMN, HAXOAUTh HAMOOJBIINE U HAMMEHBIINE 3HAYCHUS (PYHKIIHIA;
CTpOUTh TIpadUKM MHOTOUYJICHOB C HCIOJb30BaHHWEM  armapara
MAaTE€MaTUYCCKOT' O aHaIM3a; IPUMCHATD IIPOU3BOAHYIO JJI HAXOXKIACHUSA
HAWIYYIIErO peHIeHHs B TPUKIATHBIX, B TOM 4YHUCIE COIHUAIbHO-
3KOHOMHUYCCKUX U (1)I/I3I/I‘-ICCKI/IX 3aJadax. HaXOJUTh IJI0Iaau 1 00BEMEI
¢bury c moMouIbI0 UHTErpaja; NPUBOJAUTH MPUMEPbl MATEMAaTHYECKOTO

MO/JICIIMPOBAHUS ¢ TOMOIIBIO Au(epeHInanbHbIX YpaBHEHUH

YMeHne onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
¢GyHKUIMA, KOMIO3ULUS (QYHKUMH, TUHEHHas (YHKUUSA, KBaJpaTHUHAsA
GbyHKIMsA,  panMoHaNbHAas  (QYHKUOUS,  CTENeHHas  (yHKUWS,
TPUTOHOMETpUUYECKHEe (DYHKIMM, OOpaTHblE TPUTOHOMETPUYECKHE
(GyHKIMM, TOKa3zareiabHass M Jjorapudmuyeckas QYHKIUH; YMEHHE
CTPOUTH I'padUKU U3yYEHHBIX (PYHKIHMI, BBIMOIHATH MpeoOpa3oBaHus
rpaduKoB (YHKIMMI, UCIIOIB30BaTh rpaQUKU JUIsl U3yYEHUS IPOLIECCOB
U 3aBHCHMOCTEH, IIpU PELICHUHN 3a/1a4 U3 JPYTuX y4eOHBIX MPEeIMETOB
U 3aJa4 U3 pealibHOM JKM3HM; BbIpakaTh (OpMyJiaMU 3aBUCHMOCTH
MEX]y BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpaduku GyHKIMHA 115
pelleHrs ypaBHEHU, HEPaBEHCTB U 3a/1a4 ¢ TapaMeTpaMu; U300pakarhb
Ha KOOPJIMHATHOW IUIOCKOCTH MHOXECTBA PEIIEHUN YpaBHEHUH,

HCPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3a/layM Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUKEHHUE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMH); COCTABIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh MOJIyYEHHOE PEIICHUE U
OLIEHUBATh MPABIONOA00HOCTh PE3yJIbTAaTOB; YMEHHE MOJIEIUPOBATh

PCAIBHBIC CUTYallUH HA A3BIKC MATCMATHUKH; COCTABJIATH BBIPAXKCHUA,




YpaBHCHUsA, HEPABCHCTBA W HWX CHCTEMBbI II0 YCIOBHUIO 3aJadvu,
HCCICaA0BaTh IMOCTPOCHHBIC MOJCIMW C HUCIIOJb30BAHUCM aIlllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHATHUSMHU: cpefHee apudMeTHYecKoe,
MeanaHa, HauboJpliee ¥ HaMMEHbIIee 3HAYCHUS, pa3Max, AUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHUE H3BJICKaTh,
MHTEPIPETUPOBATh MH(DOPMAILIUIO, TIPEICTABICHHYIO B Ta0IWIlaX, Ha
auarpammax, rpadukax, OTpa)xxaronlyro CBOMCTBA pealbHbIX MIPOLIECCOB
W SBICHUH; TPEICTABISITh HHPOPMAIMIO C TOMONIBIO TaOIUIl U
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM YHUCJE C
MPUMCHCHHEM Tpa@UUeCKUX METOJOB U O3JCKTPOHHBIX CPEJICTB;
rpadUyecKd HCCIeIOBaTh COBMECTHBIC HAONIOACHUS C MOMOIIBIO

JYarpaMM pacCEeUBaHUs U JIMHEWHOW perpeccuu

YMeHHe onepupoBaTh MOHATHAMU: CIyYaWHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIyYallHOrO COOBITHS; YMEHHE BBIYMCIATDH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpa@HUUeCKUX METOJIOB; NPUMEHSITh
(bopMyJIBI CIOXKEHUS U YMHOXKEHHsI BEPOSITHOCTEH, (popMyny MOITHOMN
BEpPOATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJsbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEPUPOBATh MOHATHAMM: CilydallHas BEJIMYMHA, PpaCIpPEICIICHHUE
BEPOATHOCTEN, MaTEMaTUUECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BENUYMHBI, (YHKIUU pacHpeiesieHus Hu
IUDIOTHOCTH ~ PaBHOMEPHOIO,  IIOKa3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneNeHnid; YMEHHME HCIOJIb30BaTh  CBOMCTBA  M3Y4YEHHBIX
pacnpeneseHnil Uisl peleHus 3a/1a4; 3HaKOMCTBO C MOHSITHSIMH: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX HCCIIEJOBAHUN; YMEHHE
IPUBOAMTH TPUMEPHI TPOSABICHHUS 3aKOHAa OOJIBIIMX YHCENl B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpUpOBaTh
MOHATUSIMHM: COYETAaHHME, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUEe MPUMEHATh KOMOMHATOPHbBIE
(bakThl U pacCyXICHHUs Ul pelIeHHs 3a/1ay; OLIEHUBATh BEPOSTHOCTU
peabHBIX  COOBITUH; COCTaBJIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETHUPOBATh NOTYUECHHBIH Pe3yIbTaT

VYMmenune OIICpHUPOBATH MOHATUAMMU: TOUYKA, IpsAMasd, IIJIOCKOCTb,
IpOCTPAHCTBO, OTPE30K, JIy4d, BCIUMYMHA VYIJa4, TIOCKH U yrou,

JNBYTPAHHBIA YTOJ, TPEXTPAHHBIM YIoJl, CKPEIIUBAKOLIUECS MPSMBIE,
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NapaJUIeIbHOCT U NEPIEHIUKYIAPHOCTD NPSMBIX U TUNIOCKOCTEH, YTOI
MEXY NPSMBIMH, YTrOJl MEXIY MPSMOW U IUIOCKOCTHIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 10 TUNIOCKOCTH, PACCTOSTHUE MEXIY
NPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSAMM; YMEHHE HCIIOJIb30BaTh
IpU pELIEHUH 3a7ady M3y4eHHble (DaKThl U TEOPEMBI ILIAHUMETPUHU;
YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOIIEr0 MUPA; CTPOUTD
MaTEMaTUYECKHE MOJEIN C IOMOLIbI0 I'€OMETPUYECKUX IOHATUH U

BCJIMYMH, pCIIATh CBA3AHHLIC C HUMU ITPAKTHUYCCKUC 3aa4n

YMeHue onepupoBaTh NOHATHAMU: IUIOMAb GUrypsl, 00bEM GUrypsl,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOI'PAaHHUK, CEUCHHE MHOTOTPaHHUKA,
KyO, mapaienenurnesn, mMpu3Ma, nupamuia, Gurypa u HOBEPXHOCTH
BpallIeHUs, MWIMHIDP, KOHYC, IMap, cdepa, IIomanb chepsl, MIomaib
MOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYyCa, IIINHApa, 00bEM Kyoa,
IPSMOYTOJBHOTO NapaJuleenuIeaa, MMPaMuIbl, IPU3MBbI, [HIMHIpPA,
KOHYyca, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHs KOHYCa U LWIMHIPA,
napajulellbHble OCH WM OCHOBAaHUWIO, CCUCHHE IIapa, IUIOCKOCTD,
Kacamomascs cdepsl, NUIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUCHHUE
MHOTOTpaHHHKa, N300paKaTh MHOTOTPAHHUKH, (PUTYPBI M TIOBEPXHOCTH
BpAIlllCHHUsI, WX CEYCHHUS, B TOM YHUCIIE C IOMOUIBIO DJIEKTPOHHBIX
CPEICTB;, YMEHHE TIPHMEHSTh CBOWCTBA T€OMETPHYECKHX (HTYD,
CaMOCTOSITENTFHO (OPMYJIHPOBATH OIPENENICHUs] H3y4aeMbIX QUTYP,
BBIIBUraTh THUIOTE3bl O CBOMCTBAX W NPU3HAKAX T€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccuukanuoo (GUryp TO pa3MYHBIM IPU3HAKaM, BBINOJIHATH

HCO6XOILI/IMI)IC JOMMOJIHUTCIIbHBIC TTIOCTPOCHHUA

YMeHue omnepupoBaTh TMOHSTUSIMHU: JIBIDKEHHME B IIPOCTPAHCTBE,
napajuieJIbHbII IEPEHOC, CUMMETPHS Ha MIIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOM00MS, TONOOHBIE (QUTYPBI, yMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXHUTEKType; UCIOJBb30BATh T€OMETPHUUYECKUE OTHOIICHHUS
MpU pElIeHUH 3a/1a4; HaXOAUTh N€OMETPUUYECKHE BEIMYMHBI (JJIMHA,
yroi, miomaab, o0bEM) MpU pElIeHUuH 3a1ad U3 JPYruxX y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, yrOJI, TUIOMIaab, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCTIONB3YSl M3y4YeHHbIE (DOPMYIBI U METOABI, B TOM YHCIE: IUIOIIATh

MOBEPXHOCTH IHUPAMHU/IbI, IPU3MBbI, KOHYCAa, IWINHAPA, TUIOIaAb chephl;




00bEM Kyba, IpSIMOYTOJILHOTO MapauiesienuIieia, TUPaMUIbl, PU3MBbI,
WIMHIPA, KOHYyCa, INapa; YMEHHE HaXOAWTh OTHOIICHHUE OOBEMOB

MOTI00HBIX PUTyp

YMeHHe ~ OnepupoBaTh  IMOHATHUSAMHU:  TNPSMOYrojbHas  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOUYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEJICHHE BEKTOpA HA YKCIIO, PA3JIOKEHHE BEKTOpa IO
12 0a3ucy, CKaJIpHOE MPOU3BEIICHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOJ
MEXIy  BEKTOpaMH; yMEHHE  HCIIOJIb30BaTh  BEKTOPHBIA U
KOOpI[I/IHElTHBIﬁ MCTOA MJIA PCIICHUA ICOMCTPHUYCCKUX 3aJad M 3adaqd

JIPYTUX y4eOHBIX MPEeIMETOB

YMeHue BbIOMpATh NOAXOISAIIMA METON JAJs pelIeHHs 3a/1ayi;
MMOHMMAHUE 3HAYMMOCTH MAaTeMaTHKU B HM3YUYCHHH NPUPOJHBIX U
r OOIIECTBEHHBIX TMPOIECCOB U SIBICHUN; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTeMaTHKU B HCKYCCTBE, YMEHUE IPHUBOIMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUH POCCUHUCKOM UM MHUPOBOH

MaTeMaTUYECKOW HayKH

HEPEYEHDb 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbIX HA EI'D
HO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUNA

Kon

1 Yucna v BIYUCTICHUS

11 HarypanbHsle u nensie yucina. [IpusHaku AeIMMOCTH LEIbIX YUCEIl

1 Pammonanbhple  uymcia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, TPOLEHTHI,
' OecKOHEUYHbIE IEPUOANYECKHE ApOoOU

13 ApudmeTrueckuil KOpeHb HaTypaJlbHOH cTeneHu. JlefcTBUs ¢ apupMeTHUEeCKUMU
' KOpHSIMU HAaTypAJIbHOU CTEIIEHU

14 Crenenp ¢ unensiM mnokaszateneM. CTeNeHb € palUOHAIBHBIM IOKa3aTENIEM.
' CBoiicTBa CTENEHU

L5 CuHyC, KOCMHYC W TaHI'€HC YHCJIOBOrO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm yncna. JlecaTuyHblie U HaTypajIbHbIE JOrapu(MbI




JlelicTBuTenbHbIE YHuCTa. ApUPMETHYECKHE OINEepallud C JeHCTBUTEIbHBIMU

1.7 yucaamu. [TpuOnmkEHHbIE BBIYUCIIEHNUS, [TPaBUIIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BhIYUCICHUN
18 [IpeobOpazoBanme BeIpaKEeHUN
1.9 KowmriekcHsie yncna
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIMOHATILHBIC YPAaBHECHHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUs
2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKIE YPABHEHHS
2.5 Lenbie u 1poOHO-paIIOHAEHBIC HEPABEHCTBA
2.6 WppanmonanbHble HepaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cUCTeMbI JIMHEHHBIX ypaBHEeHUH. OnpeaenuTelb MaTPUILIbI
3 OyHKIMH U TpaduKu
31 OyHkuus, crnocoOwl 3aaanud QyHkuuu. ['padux ¢yHkuuu. Bzaumuo oOparHble
' ¢bynakuu. YétHele u Heu€THbIe PyHKmH. [lepuoauueckue GyHkuuu
OO6nacth ompeneneHus] U MHOXECTBO 3HadeHuid GyHkimu. Hymu dyHKUIMM.
39 [TpoMexyTKM 3HAKOMOCTOSHCTBA. [IPOMEXKYTKH MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymbl 1 MUHUMYMBI (pyHknuu. HamOonbliee W HavMeHbIlee 3HAUYCHUE
(GYHKIIMN Ha IPOMEXKYTKE
33 Crenennast (yHKUIMS C HATypaJbHBIM M II€JIBIM TOKazaTesneMm. E€ cBolicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronometrpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIUU, KX CBOMCTBA U TpadUKH
35 Toukm paspeiBa. AcuMnToTel TpadukoB Qynkmuii. CpoiicTBa (QyHKIHH,
' HEMPEPBIBHBIX HAa OTPE3KE
3.7 [TocnegoBarenbHOCTH, CLIOCOOBI 3aJaHUS TOCIEIOBATEILHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuueckas nmporpeccuu. opmya CI0XKHBIX TPOIICHTOB
4 Havana marematuyeckoro anamusa




4.1

[TpousBoanas pyukmuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUH

[Ipumenenne Npou3BOAHON K HCCIENOBAHUIO (PYHKUIMA Ha MOHOTOHHOCTH U

4.2 sKcTpeMyMbl. HaxoxieHrne HanOobIIero 1 HauMEHBIIIETO 3HAYCHUS (PYHKIIUN Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoskecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaiuy HaJ MHOXKecTBaMu. [{uarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunartopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHatsl 1 BEKTOPBI




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

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Marematuka: ajirebpa ¥ Hayajia MaTeMaTHYECKOTO aHAJIM3a, TEOMETPHUSI.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., byry3os B.®., Kagomues C.b. u
npyrue, AkunoHepHoe oomectBo «M3natenbctBo «IIpocsemenue»

» Artanacss JI.C. MaTeMartuka: anreOpa v Hadyajla MaTeMaTHUYECKOT0 aHaJIu3a,
reometpus - ['eomeTpus.10-11 ki.: yueOHUK AJ1s1 00111€00pa30BaTEIbHBIX
opranuzanui (6a3oBbiif u npoduibHBINM ypoBHHU).-M.: [IpocBemienue, 2022.

* 3uB b. I'. I'eomeTpusi. unaktuueckue matepuainsl. 10 ki1. ba3oBelii u
npoduibHbIN ypoBHU. -M.: [IpocBemienue

* 3uB b. I'. I'eomeTpusi. {unaktuueckue matepuainsl. 11 k1. ba3oBelii u
npoduibHbIN ypoBHU. -M.: [IpocBemnienue

* Nuenckas M. A. I'eometpus. Camocrositenbabie padothl. 10 kinacc. bazobiit u
yrayOnénueiil ypoBHu. -M.: IIpocBelienue

* Nuenckas M. A. I'eometpus. Camocrositenbabie padoThl. 11 knacc. bazobiit u
yrayOnéHnblil ypoBHu. -M.: [IpocBerienue

* Nuenckas M. A. I'eometpus. KoutponbHbie paboThl 1 UTOTOBBIE TeCThI. 10-11



kiacc. -M.: [Ipocsemenue

* Caaksn C. M., byry3oB B.®. N3yuenue reometpuu B 10-11 kiaccax. Kauura
g yanrend.-M.: [Ipocsenienue

* 10.A. I'nazkos, M.1. FOnuna, B.®. byty30B. Pabouas TeTpaasr no reomeTpuu
s 10 ximacca. — M.: [IpocBenienne

* 10.A. I'mazkos, .. IOauna, B.®. byty3oB. Pabouas TeTpanp mo reoMeTpuu

s 11 ximacca. — M.: [IpocBemenne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

1. www.edu.ru (caiir MOuH P®).

2. www.pedsovet.org (Bcepoccuiickuii IHTEpHET-TICCOBET)

3. www.fipi.ru (caiitr ®enepanbHOTO HHCTUTYTA MEAATOTHUECKUX U3MEPCHUN ).
4. www.math.ru (MaTepHeT-IoaIep)KKa yIuTeaeH MaTeMaTHKN ).

5. Www.mccme.ru (cal'T MoCcKOBCKOTO LIEHTPa HEMPEPHIBHOIO MATEMATHUECKOTO
oOpa3oBaHus).

6. do2.rcokoit.ru (mopTan IMCTAaHIIMOHHOTO 0OpPa30BaHM)

7. resh.edu.ru (poccwuiickasi 3JeKTPOHHAS IIIKOJIA)

8. interneturok.ru (uHTEpHET — YPOK)

9. foxford.ru
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