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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIiedMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIMMU OCHOBY JIJII CaMOPa3BUTHsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
[EJOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U IIO3HABATEIILHOTO pPa3BUTHUS
JUYHOCTH 00YyYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsi OOYCJIOBIEHA NPAKTHMUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOYYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBAaHUSA (PYHKIMOHAIBHOM MAaTeMaTUYeCKOU
T'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBIX NUCHUIUIMH. Pa3zButne y oOydaromuxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM pPEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HayK M POJIM MaTeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyUalmxcs, a TakKe KauyeCTB MBIIIJICHUS, HEOOXOAMMBIX IJs aJanTalvdd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHHs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTb H3Y4YEHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOEe TMpU HU3YYCHHU OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKUX YTBEPIKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOrO ObITHS, (opma
OTpaXXEHUSI OKPY>KAIOIIET0 MHUPA, YCIOBHUE YCIENIHOTO MO3HAHUS U AKTHBHOTO
npeoOpa3zoBaHus  JeHCTBUTENbHOCTH. OnepupoBaHHME  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCMOHATBHO BaXKHBIX KAadyeCTB, MO3ITOMY aKTyallbHa
3amaya (opmMupoBaHUs y OOyYaroUIMXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPa3HOrO MBIIUICEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOTo Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  OoOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W JCHUCTBUI,
cnenupUIHBIX TEOMETPHH, BO3MOXKHOCTH YCTIEIITHOTO MPOI0JDKEHUS 00pa30BaHUS
M0 CIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IIpeIHA3HAYCHA JIsl
OOy4YaronMXcs CpeHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum obOpa3om, oOydaroiiyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
co creuu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JajdbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HaHUAX B MPO(HECCUOHATBHOU NESITETLHOCTH.

JlocTuxeHrue 1eJIM OCBOCHHUSI MPOTpaMMbl OOECIEUUBACTCS PEUICHUEM
COOTBETCTBYIOIIMX 3anad. lIpuopureTHbIMM 3aJayaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBICHUS OKPYKAIOIIEr0 MUPA;

e (opMupoBaHHME YyMEHHUSI paCIO3HABATh Ha YEPTEkKaxX, MOJACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3aJlad Ha TOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOTPAaHHHUKAX U TeJaxX BPAIICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHHE  QJIFOPUTMAMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad,
dbopMHupoBaHUEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTeIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJEP>KaHUEM;

e pa3BuUTHE UHTEJIEKTYaIbHbIX u TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jarommxcs, IMO3HaBaTEJIbHOM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHHE (YHKIIMOHATBHON I'PaMOTHOCTH, pENEeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTEeH, (OpMyIHpoBaTh HUX Ha S3bIKE
IE€OMETPUH U CO3/1aBaTh F€OMETPUUYECKHUE MOJIEIH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUAN ammapar Juisl PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYPC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIlaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpEeAEIEHHBIM 00pa30M OopraHu3oBaHHas padoTa Hal
HUMH, YTO CIOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOYy OOY4YEeHHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yUYalllMXxcsi B Kypce CTEpEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX 00pa3oB M  33Ja4 Ha  ONEpUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOWA Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHBIE cozaeprkaTesbHble TUHUN Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUMN
pacnpenensieTcs He TOJbKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CpPEIHEr0 00IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4YeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECCKUMHU
MNOHATUSAMU Y HAaBBIKAMH OCYLIECTBIISUIOCH MOCJIEA0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOy4YaloMIMXCA, pACIIUpss U
yriay6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yueHnue reometpun oTBOoAUTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEepeoMeTpuu. Touka, TmpsAMasg, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
[apajuleJIbHble YW CKpeluBaroummecs npsamele. [lapajuienbHOCTE MNpsAMBIX U
IUDJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENBHBIE TMPAMBIE B MPOCTPAHCTBE;
MapaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEM: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajulenbHBIX IuIockocTed. Ilpocteilmine npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIIEIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOrO  yrJia.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKJIOHHAs MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajulelienunes, U ero cporcra. llupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs NHpPaMUJIa; NPABUIbHAs TPEYroJibHas NHpaMHIAa W IPABUIbHBIN
teTpa’dap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUDIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAAX, NapajuieJenunenax,
MPAaBUJIBHBIX MHOTOTPAHHUKAX.



BrerancneHne AJ€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHalivd, YTJIbL
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IMOBEPXHOCTU NPSIMON TIPU3MBI,
IUTONIA/Ib OCHOBaHWH, TeopeMa O OOKOBOH IMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUILHON MHUPAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logoGueie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyromue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [lunuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAab OOKOBOW U TOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCTU. KOoHyC: OCHOBaHME U BepIIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS M OOKOBasi MOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIATh MOBEPXHOCTU CREpHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelabHas MJIOCKOCTh K cdepe;
IJI01Ia1b ChEpHI.

N3o00paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muiIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIl[CHUS.

[Tonsarue 06 060bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
MPSMOYTOJILHOTO Tapajienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u 1Iomaab chephl.

[TomoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMAMU TTOTOOHBIX TEI.

Ceuenuss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (TmapajuieIbHO€ OCHOBAaHHUIO M TPOXOJSIIee 4Yepe3 BEPIIMHY), CCUCHUs
niapa.

BeKkTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mnockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocteifmme 3amaum B
KOOpJIMHATax. YTon Mexay Bektopamu. CKalsipHOE MPOU3BENIEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopArMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MPOrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
W OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPa)kIaHCKOW UIEHTUYHOCTH, YBKEHHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IIOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKJIOYasi ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3IMYHbIX BUIAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKUE 3HAHUSA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTB); (bu3IIecKoro
COBEPIIICHCTBOBAHHSI, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  MESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIaHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYCCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JXU3HHM; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHYSCKUX 33/1a4 MaTEMaTHYCCKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HIKOJIOTHYCCKON KYyJIbTYypbl, IMOHWMAHHEM BIWSHHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeInbl, OCO3HaHHEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX Ipo0JIeM;
OpHEHTalell Ha TMPUMEHEHHE MaTeMAaTHYECKHX 3HAHWM JIs pelIeHUs 3aaad B
00JaCTH  OKpY)KAIOMICH Cpefpl, IUTAHUPOBAHUS TIOCTYNIKOB H OIICHKA UX
BO3MOYKHBIX MTOCJICICTBHM TSI OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOpMHUPOBAHHOCTBIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH U MaTeMaTHYeCKOM KyJIbTypOoW KaK CPEJACTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIICCTBIISATh IMPOEKTHYID M HCCIAEAOBATEIBCKYIO JICSATEILHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOSHUSI MPOTPAMMBbI Y4EOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwvle  Oeticmeus,  obecnevyusarom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYJCalowe20  Mupa,  NpUMeHeHue  JO02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBuA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKK MAaTEMAaTUUECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
ONpEeNeNICHUs]  MOHSTUH; yCTaHABIMBAaTh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUSA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (opmMyIUpoBaTh W  MNpPeoOpa30OBbIBATH  CYKICHHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;



npeajiaraTh ~ KPUTEpPUM IS BBISBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPECUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pemeHus y4eOHOM 3agaud (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh HauboJee MNOAXOAAIMNA C Y4ETOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOOIEMY,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (HOpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITETILHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHHS U BBIBOBI IO PE3yJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

e BBIABIATH AchUIMTHI MHOOPMALIMK, JAHHBIX, HEOOXOJAUMBIX IIJIi OTBETA
Ha BONPOC U AJIA PELICHUS 3a/a4H;

e BbIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIUIO, IPEJICTABIATh €€ B Pa3au4HbIX (GopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTD uHdopmauu 1o CaMOCTOSTEJIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUEHble  Oelicmeus, o0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelleHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJECH, HAIICJICHHBIC HAa TTOUCK
pELIEHHUs; COMOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApYXUBaTh Pa3MdyMe U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  TNPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAuU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4vecTBo:

3)

MOHMMAaTh W MCIOJB30BATh  MPEUMYIIECTBA  KOMaHIHOM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeaensTh BUAbI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH YJIE€HAMHU KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIaJla B OOUIMN MPOIYKT MO KPUTEPHSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4l, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediekcur Kak OCO3HAHHS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Tpoiecca U
pe3ynbTaTa peleHus MaTeMaTuYecKon 3a/1auu;

NPEABUJIETh TPYJIHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh MpPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OLUIMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmnepupoBaTh NOHATUAMU: TOUKA, IPsIMAas, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUIMU: NAPAUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBare B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JMHEWHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIeIUNeabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/T CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CII€[OB, BBIOJHSTh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a1aun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, NPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUNA MEXIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
QIrOpUTMaM, MPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIEHUE YIVIOB  MEXAY
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIYy MPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI U TUIOMAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
ngpamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIUYHCIATH COOTHOIICHHS  MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00bEMaMH TI0I00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh W HHTCPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYpaX, MPEJACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

[IpumensaTy reomMeTpudeckue (aKThl A PEMICHUS CTEPEOMETPUICCKUX
3a/1a4, MPEATOIArarouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHCHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MpPOrpaMMHBIE  CpPEIACTBA U IJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoMTh TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKW3HHU, PAaCIIO3HABATh MIPOSBJICHUE 3aKOHOB I'€OMETPHUHU B UCKYCCTBE.

[IpuMeHATh TMOJIyYEeHHBIC 3HAHMS Ha TPAKTHKE: aHAJIU3UPOBATH peajbHbIC
CUTyalldd W TPUMEHATh HM3YUYCHHBIC TIOHATHS B IMPOIECCE ITOMCKA PEIICHHS
MaTeMaTH4eCKh CHOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM IeOMETPHUUYSCKUX MOHATUH U TeOpeM, amrapara ajre0psl; pemarTh
MPaKTHYECKUE 3a7a9H, CBI3aHHbIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITUYHH.

11 KVIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IMOBEPXHOCTh, OOpa3yroliue
UWIMHAPUYECKOM ~ TOBEPXHOCTH;  LWJIMHIAP;  KOHUYECKas  MOBEPXHOCTD,
oOpa3ymolire KOHMYeCKON OBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOJYYEHUS TEJl BpallleHUsI.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: ILIAPOBOW CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAHME IIAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEM  Tel  BpalleHWUs,
r€OMETPUYECKUX TeJl C TPpUMEHEHUEM (HOopMyI.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B cdepy u
OMHUCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAA B MHOTOTPAHHUK WJIH TEJO
BpaLICHUS.

BbIYUCHISATE COOTHOIIEHHSI MEXAY IUIOLIAASMHU MOBEPXHOCTEH W 00BbEMaMU
MOJOOHBIX TEJI.



N300paxaTh u3yyaeMble (PUIypbl OT PYKH U C IHMPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbIONTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
dburyp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUSA BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMH CBOMCTBAMHU OHH 00JIaJalOT.

[IprMeHATH IpaBUIIO NTapaJUIEIICIIUIIEeAA.

OnepupoBaTh NOHATHIMU: J1E€KAPTOBBI KOOPIMUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YMUCIIO, YIOJI MEXKIY
BEKTOpaMH, CKaJIIPHOEC IIPOU3BEACHUE, pPACKIaAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT.

[TpumensTh TeomeTpuueckue (HakThl i PEUICHUs] CTePEOMETPUUECKUX
3a7a4, MPEANOJIararoluX HECKOIbKO 11aroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocrelmme reoMeTpuyecKue 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10KA3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAX0XkJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WM alropuT™MaM, MPUMEHsS
M3BECTHBIE METO/IBI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedliie IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINTH NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HH, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYEeHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHbBIC
CUTyallUd W IIPUMEHATh HW3YYCHHBIC IOHATUSA B MPOLIECCE IIOUCKA PELICHUs
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, MUCCIEAOBATH IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpeM, anmapaTa anreOpsl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HanmenoBanue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C5O3R7VIP
IIpsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE.
2 P pocth . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapamienbHOCTh MPSAMBIX U TJIOCKOCTEH
[leprieHAUKYIAPHOCTD MPSIMBIX U
3 PHICHA Uy p p 12 https://m.edsoo.ru/V6I1APUCD
MJIOCKOCTEH
4 Yrael MEXAY NPSIMBIMU U IIOCKOCTIMU 10 1 https://m.eds0o.ru/R3SMETBTQ
5 MHoOrorpaHHuku 11 1 https://m.edsoo.ru/XPWIOUSFB2
6 OO0BbEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTJIIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 63 5 0

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnbie IlpakTHueckue
NpOrpamMmbl Beero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Tena BpameHus 12 https://m.edsoo.rut/HYOWQLS5KQ
OOBEMEI TeT 5 1 https://m.eds0o.ru/B9ORVIYC9
B
CHTOPBI M KOOIUIHATEL B 10 1 https://m.eds00.ru/4ANCLA4GOMF
IIPOCTPAHCTBE
[ToBTOpeHue, 06001EeHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMATHU3AIHS 3HAHWUI
OBILIEE KOJIMYECTBO HACOB I10 34 3 0

[NPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

OCHOBHBIE OHATHS
CTEpEeOMETPHUH: TOUKa, IpsiMasi,
IUIOCKOCTB, IPOCTPAHCTBO.
[IpaBuia n3obpakeHus Ha
PUCYHKAX: U300paKeHUS
IIJIOCKOCTEM, MapajuIeIbHbIX
HPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/D3VCJ7UN4

[TonsaTHa: nepecekaromuecs
IIJIOCKOCTH, NEPECEKAIOIIUECS
psiMas U MJI0CKOCTh

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamas U mI0CKOCTb

3HAKOMCTBO C MHOI'OI'PaHHHUKaMH,
1300pa’keHNe MHOTOTPAaHHUKOB
Ha PUCYHKaX, Ha MPOEKIIUOHHBIX
gepTexax

HavanwsHbie cBeneHs 0 Kyoe u
UpaMue, UX pa3BEPTKHU U
monenn. CeueHus
MHOT'OTPaHHUKOB

https://m.edsoo.ru/NR6VJYCGK

https://m.edsoo.ru/O6RNDFAMOQ

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2INHCZ




10

HauanbHble cBefieHus 0 KyOe u
NApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOTI'OTDaHHUKOB

[TonsiTre 06 akCHOMaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IIOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CICACTBUA N3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IOCTPOCHHUH CTCPCOMCTPHUUN:
AKCHOMBI CTCPCOMETPUHU U
CICACTBUA N3 HUX

ITousiTe 06 aKCMOMAaTUYECKOM
MIOCTPOEHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX70QE1

https://m.edsoo.ru/YPKS5SMLIJL

https://m.edsoo.ru/I3A981679

11

B3anmuoe pacnonoxkenue
MPSIMBIX B IPOCTPAHCTBE:
MepeCceKaroIINecs, napasielibHbIe
U CKpPELIUBAIOIINECS MPSIMbIE

https://m.edsoo.ru/TUTWEKR5Q

12

[TapamiensHOCTh IPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
napajuiesbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MapalIeIbHOCTb
TPEX MPSMBIX

https://m.edsoo.ru/CSOVLQLH6




[MapannenbHOCTh NPSMBIX
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapamienbHOCTh IPSIMOU U
IJIOCKOCTH
VYTl ¢ COHANpPaBIIEHHBIMU

14 https://m.edsoo.ru/LLJAVHVBW
CTOpOHaMU
VYros Mexay IpsMbIMU B

15 https://m.edsoo.ru/KGIMSOEUK
MIPOCTPAHCTBE
Yron Mexay npsMbIMHU B

16 Ay TP https://m.eds00.ru/24LVWHOVS
IIPOCTPAHCTBE
[TapanienbHOCTh IIIOCKOCTEN:

17 https://m.edsoo.ru/BUSTQIOHZT
napajuieJbHbIe MIOCKOCTH
CaolicTBa napamienbHbIX

13 N https://m.edsoo.ru/OKQQK2ABA
IIJIOCKOCTEMN
[Ipocreiimue npocTpaHCTBEHHbBIE

19 (burypsl Ha MJIOCKOCTHU: TETPAP, https://m.edsoo.ru/MRT13XP79
KyO, mapasiesnenurnen

20 Iloctpoenue ceuennii https://m.edsoo.ru/DI3AXO05J8

21 [Toctpoenue ceuenunit https://m.edsoo.ru/20GC3ZPI9P
KonTponbHas pabota mo Teme
"[IpsiMble ¥ TIOCKOCTH B

22 p https://m.edsoo.ru/BI405QJEB
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IJIOCKOCTEMN"
IlepnieH IUKyYIAPHOCTD NPSIMOM U

23 IUIOCKOCTH: IEPIICHANKYJIIPHBIE https://m.edsoo.ru/RN45YBOS8R
MpsiMbI€ B IPOCTPAHCTBE
[IpsimMble mapasnienbHble U

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

NEpUNCHAUKYIIIPHBIC K IIJIOCKOCTH




25

26

[Ipsimble napasienbHbIe U

NECPHNCHAUKYIIAPHBIC K IIJIOCKOCTH

[Ipu3Hak neprneHuKyIapHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K 14

27

28

29

[Ipu3Hak nepneHANKYIIPHOCTH
MPSAMOM U TIIOCKOCTH

Teopema o npsimoit
MEePIEHIUKYISIPHON TIJIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYISIPHON MIIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

https://m.edsoo.ru/YOIQSMOH1

https://m.edsoo.ru/§1RSKU5RJ

30

31

32

33

34

Teopema o npsamon
MEPIECHANKYISIPHOMN MIJIOCKOCTH

[lepnieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHUuE OT TOUKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

IlepnieHquKyIsAp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

IlepnieHquKyIsAp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

[leprieHAUKYNIAp U HAKIOHHBIE!
paccTosiHuE OT TOUKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 710 IIJIIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

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

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC

https://m.edsoo.ru/6PSBVV34R




35

36

VYTIIbl B IPOCTPAHCTBE: YTOJ
MEXIy NPSMOM U IJIOCKOCTBIO
JIByrpaHHbIN yTOJ, JMHEHHBINA
YTOJI IBYTPAHHOIO yria

https://m.edsoo.ru/PSFIXUA1I

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

37

38

39

40

41

JIByrpaHHBIN yroJl, TMHEHHBIN
YIOJ1 ABYTPaHHOIO yIia
[lepnieH IUKYISPHOCTD
IIJIOCKOCTEM: IPU3HAK
NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

[lepnieH IUKYISIPHOCTD
IJIOCKOCTEH: MMPU3HAK
NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MIEPIEHIUKYJIAPHOCTH JBYX
IIJIOCKOCTEN

TeopeMma o Tpéx
NIEPIIEHIUKYJIApax

https://m.edsoo.ru/MLOZZYZC7

https://m.edsoo.ru/YRQDSM9NH

https://m.edsoo.ru/DY2AF84T?2

https://m.edsoo.ru/TS8OA9INH?2

https://m.edsoo.ru/OWSLZ1RVZ

42

43

44

Teopema o Tpéx
MEPIEHINKYIAPaX
Teopema o Tpéx
MEPIEHINKYIApaX

KOHTpOJ'IIJHaﬂ pa60Ta 110 TCMaM

"IlepneHIUKYISIPHOCTD NPSMBIX U

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTAMH"

https://m.edsoo.ru/OP44KES54N

https://m.edsoo.ru/OWG81WDV3

https://m.edsoo.ru/VOXABPOPB




45

[TonsiTHE MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTI'OrpaHHUKaA, BBIITYKJIBIC 1
HCBBIITYKJIBIC MHOT'OT'PAHHUKH,
pa3BEPTKAa MHOIOTPaHHUKA

https://m.edsoo.ru/LSFTEZ80QX

46

[Tpu3ma: n-yroipHas IpU3Ma;
IpaHy ¥ OCHOBAHUSI [IPU3MBL;
npsiMasi U HAKJIOHHAS TIPU3MBbI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTH
MPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

48

49

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
MapajuieenuIie]l U €ro CBOMCTBa

[Mupamua: n-yrompHas
nUpaMuia, TPaHH U OCHOBAHHUE
nUpamMuIbl; OOKOBas U TIOJTHAS
MOBEPXHOCTh TTMPAMHU/IBI;
NpaBUJIbHAS U yCeUEHHAS
nupamuIa

[TpaBuIIbHBIE MHOTOTPAaHHUKH:
MOHSITHE TIPaBHIIBHOTO
MHOTOTPaHHHKA; TPaBUIIbHAS
npU3Ma U TpaBUIbHAS THPAMUJIA;
MpaBUIIbHAS TPEYTOJIbHAS
nUpaMu/Ia U MPaBUIbHBIN
TeTpa’ip; Kyo

https://m.edsoo.ru/ITCOB1WIO

https://m.edsoo.ru/1TOFX00PA

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBnenue 0 mpaBUIbHBIX
MHOFOFpaHHI/IKaXZ OKTa3JIp,
JOJICKadAP U UKOCAdP.

https://m.edsoo.ru/06SHO2IDD




CummeTpus B IpOCTPAHCTBE:
CUMMETpUSI OTHOCUTEIIBHO TOYKH,
IPSIMOM, TUNIOCKOCTH. DJIEMEHTHI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETpPUHU B TIHPAMHJIAX,
napajuieJienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Beluncnenue 31eMeHTOB
52 MHOTOTPaHHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUPAMN760
JaroHaJu, yrJibl
[Tnomaas 60k0BOM MOBEPXHOCTH
Y MOJTHOM MTOBEPXHOCTH MPSAMOM
53 MIPU3MBI, TUTOIIAh OCHOBAHUM, 1 https://m.edso00.ru/SQY9IXSIL6
TeopeMa 0 OOKOBOI OBEPXHOCTU
IIPSIMOM IIPU3MBI
[Tnomaas 60k0BOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIILHOM
54 MUPAMUBI, TEOPEMA O TIOIIATN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOI TOBEPXHOCTH
YCE4EHHOU MUPAMHU/IBI
55 Konrponbnas pabora no Teme 1 https://m.edsoo.ru/ VHYNJOMQD
"MHoOrorpaHHuku"
56 [TousiTne 006 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06BEM TUpaMuIbI 1 https://m.eds00.ru/B307P8WTC
58 O0BEM nupamMuIbl 1 https://m.edsoo.ru/PQZIED3YF
59 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM nupamMuIbl 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM npu3MBbI 1 https://m.edsoo.ru/B46EMRRGE




63

64

O06BEM IPU3MBI

KonrponsHas pabora o reme
"OOBEMBI MHOTOTPaHHHUKOB"

https://m.edsoo.ru/FIMQW6KFT

https://m.edsoo.ru/23S50I8ON

65

[ToBTOpenue, 0600IICHNE
cucTeMaTu3anus 3HaHHM.
[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpenue, 0600IICHNE
CUCTEMaTU3aLMs 3HAHHUMN.
Beluncnenue paccTossHUN: MEXKIY
JBYMS TOUYKaMH, OT TOYKH J10
MPSAMOM, OT TOYKH 10 TFIOCKOCTH,
MEXy CKPELMBAIOIUMUCS
IIPSIMBIMU

https://m.edsoo.ru/HKP6I3JUC

67

68

HToroBast KOHTpOJIBbHAS paboTa

IToBTrOpenue, 0600IEHNE
CHUCTEMAaTH3alNsl 3HAaHUH.
Beruucnenue yrios: Mexay
CKPEILMBAIOIINMUCS TPSIMBIMH,
MEXy NPSAMOM U IIJIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

https://m.edsoo.ru/KB3EKOA9U

https://m.edsoo.ru/X7CJUS5LO0

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paauyc,
IUaMeTp; IUIoMIalb
MOBEPXHOCTHU Chepbl

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/TW8Z59CH]

B3anmuoe pacnonoxenue
cdepbl U IITOCKOCTH;
KacaTeJibHasl IJI0CKOCTh K
chepe; iomaab chepsl

https://m.edsoo.ru/YCMWC4M31

N3obpaxenue chepsl, mapa Ha
mockocT. CedeHus mapa

https://m.edsoo.ru/QDCFSUGXE

HunuHapudeckas MOBEPXHOCTD,
oOpa3zyromue MUINHIPHIECKOM
MMOBEPXHOCTH, OCh

HHHHH}IqueCKOﬁ HOBerHOCTI/I

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas u
0Ch; ILIONIAb OOKOBOH U
ITOJTHOW ITOBEPXHOCTH

N300pakeHne HWIMHAIpPA HA
mockocTy. Pazséprka
nunHapa. CeueHus WINHAPa
(TITOCKOCTHI0, MapalljiesIbHOM
WM NEPIEHAUKYISIPHON ocu
UATTUHIPA)

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

https://m.edsoo.ru/W0QJR979V9

https://m.edsoo.ru/OYMSPW10Z




10

11

Konnueckas noBEpXHOCTb,
o0pa3yroIine KOHUIeCKOH
MMOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOW MMOBEPXHOCTH

Konyc: ocHOBaHHUE 1 BEpIIHHA,
o0pa3yrolias U OCh; ILIOMIAIb
OOKOBOI U ITOJIHOM
IIOBEPXHOCTHU

Y ced€HHBI KOHYC:
o0pa3yromye 1 BbICOTa;
OCHOBaHHUA U OOKOBas
IIOBEPXHOCTH

N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTBIO,
[apaJuIeIbHON OCHOBAHMIO, U
TJTOCKOCTBI0, TPOXOIAIIEH
4yepe3 BEpIINHY)

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

https://m.edso00.ru/SOVNITU20

https://m.edsoo.ru/OPVOCKUYU

https://m.edsoo.ru/4VHGTYX8F

12

MHoOrorpaHHuK, ONMCaHHbIN
0KoJI0 cepsl; chepa,
BIICAaHHAsl B MHOTOTPaHHUK WJIN
B TEJIO BPALLEHUS

https://m.edsoo.ru/RMYY1STLP

13

TToustue 00 00bEMe. OCHOBHBIE
CBOIiCTBA 00BEMOB TEN

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

14
15

O0BéM UIMHIIpa, KOHYyCa

O6béM mapa ¥ miomaab chepol

https://m.edsoo.ru/W8TGN5799
https://m.eds0o.ru/G7TAYCMOTT




16

ITomoOusbIe Tena B
npoctpanctBe. COOTHOIICHUS
MEXTY TUIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
IMOJJOOHBIX TEII

https://m.edsoo.ru/4NO4FYUUX

17

18

KonTposbHas padoTa 1o Temam
"Tena Bpamenus" u "OO0beMbl

Ten"

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/KCOMHJSWW

https://m.edsoo.ru/AQ405SB7C

19

CI10)keHMEe U BEIUNTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

21

YMHOKEHUE BEKTOPa HA YUCIIO

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOpaM.
[IpaBuno mapannenenunena

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN1

22

Pemenue 3aga4, CBsI3aHHBIX C
IIPUMEHEHHUEM NPABUII JCHCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPUS5

23

24

25

KoopanHatHO-BEKTOPHBIN
METO/I MPU PEIICHUHN
T€OMETPUUYECKHX 3a/1a4

IIpssmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3aga4yu B
KOOPJIMHATAX

VYroa Mexay BEKTOpaMH.

https://m.edsoo.ru/BBII39Z7U

https://m.eds0o0.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO




26

CkansipHOe pou3BeieHue
BEKTOPOB

Brruncnenue yrioB Mexay
MPSIMBIMU U TUIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF84

27

KonrponsHas pabora o reme
"BekTophl U KOOpAMHATHI B
npocrpaHcrae”

https://m.edsoo.ru/NSKELEBHL

28

29

30

31

32

33

[ToBTOpEeHME, 0600IICHNE 1
CUCTEMaTU3aLMs 3HAHHUM.
OcHoBHBIE PUTYPHI, PAKTHI,
TEOPEMBI Kypca IUIAaHUMETPUHU

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEeMaTH3allus 3HAaHU.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOPEMBI Kypca INITaHUMETPUHN

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTEMaTH3aIHs 3HAHUM.
33)13'—11/1 ITaHUMETPUHN U MCTOAbI
UX peLICHUs

[ToBTOpEeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
3aaun TNIAHUMETPHH U METO/IbI
UX PEIICHHS

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYpPBI, PaKTHI,
TEOPEMBI Kypca CTepeoMeTpUn

WroroBas koHTposibHAs paboTa

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

https://m.edsoo.ru/VP8CXOC4C




[ToBTOpEeHME, 0000IIEHNE U

34 1 https://m.edsoo.ru/70QSTDCAP

cUCTeMaTH3alud 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 3 0






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NMPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, NIPsAMasi, INIOCKOCTb
75 IIpuMeHITh aKCMOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX IIPU PELICHUH
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
4 KnaccuduupoBaTh B3aMMHOE PacrloOKeHUE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBIN Yrojl, TPaHU JBYTPAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BBIMYKIBIM W HEBBITYKIIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPaBUIIbHBIA MHOTOTPAHHUK
~7 PacriozHaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHHUKOB (MHpamMuia, NMpU3Ma,
' IPSIMOYTOJIBHBIN Mapasuienenunes, Kyo)
KnaccudunupoBatb ~ MHOTOTpaHHMKH, BBIOMpasi  OCHOBaHHS IS
- Kiaccupukauud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' IIpaBWIbHBIE MHOTOTPAHHHUKH, TIPSMBIE M  HAKJIOHHBIE IIPU3MBIL,
TapajuIeTICTUTIC b )
- OnepupoBatb MOHSATUSAMU: ceKymas IIJIOCKOCT, ceueHue
' MHOTOT'PaHHUKOB
210 OOBACHATH  NPUHLIMIIBI  TOCTPOCHHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
_ Ctpouth ce4eHHsT MHOTOIDAaHHUKOB METOJIOM CJIEAOB, BBIIOJIHATh

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:




BUJ] CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiropurMaM, IMNPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOJbI IIpH
peliCHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbBIYHCIICHHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOI;’I, OT TOYKH OO0

IIIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCS IMPAMBIMHA

Pemrats 3aa4i Ha HAXOKIACHUC I'COMCTPHYCCKUX BCIIMYUH I10 06pa3uaM
WM aJiropurMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
PeIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4d Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ H IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

Boruucnsate 00bEMBI M IUIOMIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nmupamuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAASIMU MTOBEPXHOCTEM, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBarh MOHATHSMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPHHU, HECHTP, OChb U IINIOCKOCTH CUMMCTPHUN (I)I/Il"ypbl

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumeHnsaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3aja4, NPeaNoaraloliuX HECKOJIbKO IIaroB PEIIEHMs], €CIU YCIOBHS
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

HpI/IMeHHTB HpOCTGﬁIHHG NporpaMMHbBIC CPEACTBA W JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPEOMECTPUICCKUX 3a1a4

7.20

[IpuBOIUTE MpHUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMECTPHUHN B UCKYCCTBC

[IpuMeHsTHh NOTy4YeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh peaibHbIe
CUTyalluu M MPUMEHATh HW3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
peneHus MaTe€MaTHYECKH chopMyITUpPOBAHHOMN po0IeMBl,
MOJIETTMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh
MIOCTPOEHHBIE MOJEIU C MCIOJIb30BAaHHUEM I€OMETPUYECKUX MOHATHH U
TEopeM, armapara aiareopsl, pemaTh MpaKTUYeCKUe 3a7auu, CBI3aHHBIC C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH




11 KIIACC

Kon IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NPOBePsIEMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHITHSIMH: IIWIHHPUYECKAsI TIOBEPXHOCTH, 00pa3yoIne
61 HWIMHIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKAs MOBEPXHOCTD,
. o0Opa3ylonme  KOHHUYECKOW  TOBEpPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cepbl U MIIOCKOCTH
OnepupoBaTh TOHSATHSAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTa, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IapOBOTO CJIOS, APOBON CEKTOP
6.6 Bbraucnsate 00BbEMBI W IUIOIIATM TOBEPXHOCTEH Tel BpallCHHUS,
' TeOMETPUUYECKUX TeTl C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIHMCAHHBIM B cdepy U
6.7 OTHMCaHHBIN 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WX TEJI0
BpaIleHUs
63 BBIMHCIATE COOTHONIICHHS MEXIY IUIOMIQJSMH IOBEPXHOCTEH W
' 00BEMamMu TOJOOHBIX Tell
6.9 N300paxath u3ydaemple QUTYPHI OT PYKH M C IPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BBIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TeI
BpalleHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPE0OPa3OBHIBATH HH(OPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha
yepTexax U pUCYHKaX
[TpumeHsTh TeOMeTpUUYeCKrue (PAKThI JJIsl PEIICHUS] CTEPEOMETPUICCKIX
6.12 3a/a4, MPEIIoJararoluX HECKOJIbKO IIAroB PEUICHHS, €CJIU YCIOBHS
MPUMEHEHHUS 3a/laHbl B ABHOU (hopme
6.13 OrnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTh Z[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBbIYWTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1aaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJuICICIIUIICaAa IIPHU CI0OKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaxoauTh cyMMy BEKTOpOB U IPOU3BEAECHHUE BEKTOpa Ha YHCIIO, YToJl
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOZ1a

Pematsn 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH |
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHUH I10 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUN CTaHAAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrpAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a1

6.22

IIpuBOAUTE MpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIy4EHHBIE 3HAHWA Ha IIPaKTUKE: AaHAJIU3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb H3Y4YCHHBIE IIOHATUSA B IIpoLiecce
MOKMCKA pELIEeHUs MaTeMaTHuecKd COpPMYIUPOBAHHOW MPOOIEMBI,
MOJICJINPOBATh PEabHBIC CUTyal[UU HA SA3BIKE N€OMETPUH, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENN C WCIIOJIb30BAHUEM I€OMETPUYECKUX IOHATHUA H
TeopeM, armnapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXOXXJACHUCM I'€COMCTPHUICCKUX BCININH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomeTpus

OcHOBHBIE MOHATHS CTepeoMeTpuu. Touka, HpsiMast, IJIOCKOCTb, HPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUH  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMECTPHUU U CICACTBUSA U3 HUX

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroluecs,
napajuleJbHble M CKpemuBamomuecs npsmele. llapamienbHOCTs nOpsAMBIX U
IUIOCKOCTE B TMPOCTPAHCTBE: MapajliesibHbIE TMpsIMble B  MPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM U IUIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKAYy HpsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajulebHbIE TUIOCKOCTH, CBOMCTBA MapaJlJIEIbHbBIX
mwiockocTei. [Ipocteiimue mpocTpaHcTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPadp,

KyO, mapajuiesienunes1, HoCTPOCHUEe CeUeHN!

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YrOJl MEXAYy IpPsAMOM H IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JIMHEHHBIM Yyroia JaByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSMOM 10
IJIOCKOCTH, MPOEKIHs (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx

NEPHEHANKYIIApax

7.4

[lonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHUKA, BBINYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHHWS MPU3MBI, NpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAS TOBEPXHOCTH Npu3Msl. llapamienenumnen, npsMOyroJbHBIN NapauIeICIUIIE T
u ero cpoiictBa. [lupamuna: n-yroapHas nupamMuaa, FpaHd U OCHOBAHUE MHUPaMU/IbI,
OOKOBas M IOJIHAS MMOBEPXHOCTb MUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.

DeMEHTEI nNpu3Mbl U MHUPAMUBL. HpaBI/IJIBHBIG MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

1.7

IIPaBWJIBHOTO MHOTOIpaHHMKA, IpaBWiIbHAs NpU3Ma U IpaBWIbHAs IHpaMHIA,
IpaBUIbHAS TPEYrojbHas MUpaMUAa U IPAaBUIBHBINA TeTpasap, kyo. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IX B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJax, MapajlIiCJICIUuICcaax, nmpaBujIbHbIX

MHOTI'OI'paHHHUKax

Bbruucnenue 351eMEHTOB MHOIOTpaHHUKOB: p&Opa, AuaroHanu, yrisl. llmomans
OOKOBOM IOBEPXHOCTH U TIOJHOM ITOBEPXHOCTU MPSAMOM NPU3MBI, IUIOMIA[Ib
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABUIIBHOM IHMPAaMUJIBI, TE€OpeMa O IUIOLIAIH

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOIIaasIMU HOBCpXHOCTeﬁ,

00BpEMaMU ITOOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS M OOKOBas MOBEPXHOCTD,

oOpasytomas u oCh, TUIOIaAs OOKOBOW M TTOJIHOW TOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yronue KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYECKOoi ToBepxHOCTH. KOHyC: OCHOBaHHME W BeplIMHA, 00pasyromias U OcCh,
onaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouiaab NoBepxHocTH cdeprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIN

0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK, WIIH TEJIO BPAILICHHS

6.6

[Tonste 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHApA,

koHyca. O0bEM mapa u rionaab chepbl




[TogoOuble Tema B mpoctpaHcTBe. COOTHOLIGHHUS  MEXAY — IUIOLIAJSMU

67 MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
. (mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YepPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU
[IpsiMoyronbHas cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauu B KoopJAuMHATax. YTos Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IIIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHYCCKUX 3a1a4



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePsIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHUS o0pa3zoBaHus

BnageHne meromaMM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3ajady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKACHHUA IpU PEIICHUM  3aj1ad,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEPUPOBATH IOHATUSAMU: MHOXKECTBO, ITOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
arnmnapar JJIs1 ONUCAHKS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILECHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
ONepHpOBaTh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOJIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATHUAMU: HATYpaJIbHOE YUCIO, LIEJI0€ YHCIIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPeHb HaTypabHOM CTETeHH, CTETICHb
C palMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIEHOTO YHCJIA, OCTaTOK [0 MOAYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATypaJIbHBIX,  LIEJbIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX ~ YHCEN; yMEHHE HCIOIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenh M HaHUMEHbIIIee
of1ee KpaTHOe, anropuT™ EBKiMia mpu pemeHnn 3aaad; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3UIUOHHBIMH ~ CHCTEMaMH  CUHUCICHHS;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUH M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENeHsMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-pALMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OIICPUPOBATH IMOHATHAMU: ITOCJICAOBATCIBHOCTD,




apudmernueckas nporpeccusi, reoMeTpuyecKas mporpeccus,
OCCKOHEYHO yOBbIBaOIIas TI'eOMETpUYECKas MPOTrpeccus; yMeEHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATh MOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMILIEKCHOTO
gyucia, ¢opMa 3alUCh  KOMIUIGKCHBIX 4ucell  (TeoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apudMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOJIHUTH
MpUMEPbl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpPUPOBATH
MOHATUSMU: MaTpulia 2x2 W 3X3, oOmnpeneauTeslb  MaTpHIbl,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606paSOBaHHC, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHfI, HEpPaBCHCTB MW CHUCTEM; YMCHHUC pPCIIAaTb YpPAaBHCHUI,
HCPaBCHCTBA W CUCTEMBI C IMOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTEMBI C IIAPpaMCTPOM; HPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, UYETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIIHHU, MOHOTOHHOCTb
byHKIMHU, KCTpeMyM (YHKLUHU, HAUOOJbIIee M HAUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, aCUMIITOTHI rpaduka
¢GbyHKLIMY, TIepBast U BTOpasi NPOU3BOIHAS (YHKIMHU, TECOMETPUUECKUN U
buznyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YAacTHOIO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
GyHKIIMY; yMEHHE HaxOIUTh MPOU3BOJHBIE 3IEMEHTApHBIX (YHKIUI;
YMEHHUE UCIOIb30BaTh MPOU3BOAHYIO JJIs HCCIENOBaHHUS (YHKIUH,
HaXOAUTh HaWOOJbIIME M HAUMEHbIINE 3HA4YE€HUS (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJH30BaHMEM arlapaTa MaTeMaTHUYeCKOTro
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JUIsl HAXOXKICHHMS HaMIydIlero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIIC COIHUAIbHO-DKOHOMHUYCCKUX U




bu3HYECKUX 3a7a4axX; HAXOIUTH TUIOMIAU U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

oOMOIIbI0 T PepeHIInaANTbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMA, KOMITO3ULUS (QYHKIMHA, JuHEeWHass (QyHKUIus, KBaapaTHYHAs
byHKLuS, paroHaibHast byHKLUS, CTENIeHHast byHKIMA,
TpUrOHOMeTpHudYeckne (QyHKIUMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHKkuMu, TOKa3aTredbHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKUIUMH, BBHINOIHATH MPEoOpa3OBaHUS
rpaduKoB (GYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a1ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns YpaBHEHHI, HEPABEHCTB M 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pematb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI 11O YCJIOBHIO 3aJa4, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOAOOHOCTh pE3yIbTATOB; yMEHHE MOJAEINPOBAThH
peanbHbBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHMS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM  ammapara

anreOpbl, UHTEPIIPETUPOBATDH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpeIHEe apruPMeTHIecKoe, MeInaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTABIECHHYI0 B TalnMIax, Ha
nuarpaMmax, rpaukax, OTpa)armlyto CBOMCTBA PealbHbBIX IPOIIECCOB H
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOIIBIO TAOIMIl U TUArpaMM;
UCCIIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM 4YHCIE C NPUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamMm

pacceuBaHus U JINHEWHOU perpeccuu




YMeHHe OonepupoBaTh IOHATUSAMHU: CIy4YalHBIMA ONBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; HPUMEHSThH
(GOopMynbl CIOKEHHS] M YMHOXEHHUS BEpOSTHOCTEH, (opMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHysuim, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSMH: CIIydaiiHas BEJIWYHMHA, pacClpeleieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BEJIMYWHBI, (YHKIMHA paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIOJNIb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpEeNCHUH JUIs
peleHus 3ajJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIICAOBAaHUH; YMEHHE MPHBOIUTH IPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YUCIO COYETAaHHUH, YMCIO IepecTaHOBOK; OuHOM HploTOHaA; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 33134,
OLIEHUBATh BEPOSITHOCTH  pealbHbIX  COOBITHIA; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TO4YKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yroul,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIM YroJ, CKPEIIMBAKOUIUECS MPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YTOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MIPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3a1ad U3y4eHHbIE (PAKTBHI M TEOpPEeMbl IJIAaHMMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpA; CTPOUTH
MaTE€MaTU4eCKUe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHSATUSIMHM: IUIOWAAL (UIYpbl, 00bEM (PUTypHI,
MHOTOTPaHHMK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
KyO, mapajuienenumnes, npusMa, nupamuaa, (urypa M IHOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, Miomaas cepbl, IIomanb
MOBEPXHOCTU MHMPaMMJIbl, NPU3MBI, KOHYyCa, IWINHApa, 00BEM KyOa,

NpsAMOYTOJIbHOI'O IapaJuiCCnumneaa, nupaMuabl, NpPU3MbI, HUIAHIApPA,




KOHyca, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUsI KOHYCa M LWIMHIPA,
NapajyieJbHblE OCH WM OCHOBAHHUIO, CEYEHHE I11apa, IUIOCKOCTh,
Kacaromasicsi cepsl, IUIMHIPA, KOHYCA; yYMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpbl U MOBEPXHOCTU
BpaIllEHUs1, UX CEYEHMs], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE NMPUMEHSITh CBOMCTBA Nr€OMETPUUECKUX (DUTYP, CAMOCTOSITEIILHO
(dbopMyIHpOBaTH ONpPEEIICHUS U3Yy9aeMbIX (PUTYp, BBIABUIATh THIIOTE3bI
O CBOMCTBAaxX M MpU3HAKAX N'€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccupukanuio ¢uryp mo
pa3’IMYHBIM MpPHU3HAKaM, BBITOJIHATH HEOOXOIUMbBIEC JTOTOJHUTEIbHBIC

MOCTPOCHUS

11
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YMeHue omepupoBarh IMOHATHSAMH: JBW)KCHHEC B  TIPOCTPAHCTBE,
napajulebHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBHI;, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYpBI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXHUTEKType; HCIOJb30BaTh T'C€OMETPUUYECKUE OTHOIICHUS
IpU pElIeHUWH 3a7a4d; HAaXOJUTh TeOMETPUYECKHE BEIUYMHBI (IJIMHA,
yroj, IJIomaas, O0BbEM) TPU peIIeHUH 3a7ad U3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEAIbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUYECKUE
BENTMYUHBI (JUTMHA, YTOJ, IUIONIa/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCTIONB3YSl M3y4eHHBbIE (OPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MUPaMUIbL, TPU3MBI,
IWIMHApPA, KOHyCa, IMapa; YMEHHE HaXOAWTh OTHOIICHHE OO0BEMOB

noJ00HBIX (uryp

YMeHue ONCpUPOBATH NNOHATUAMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAUHAT,
BCKTOpP, KOOpAMWMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMH; YMCHHEC HCIIO0JIb30BATh BCKTOpHBIﬁ u KOOp,Z[I/IHaTHHﬁ METOA
Il pCHICHUA TCOMCTPUYCCKHUX 3aaad MW 3aaa4 JAPYIrux y‘Ie6HI)IX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMSAINIMA METOA JJIS PEIICHHs 3a/Jayu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TIPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




NpUMEPbl  MATCMATHYCCKUX

MaTeMaTH4YeCKOM HaYyKHU

OTKPBITUH  POCCHUCKOMN

u

MHUPOBOI




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
15 Pammonanbupie  uncna. OOBIKHOBEHHBIE W JECATUYHBIE JPOOM, TPOICHTHI,
' OeCKOHEYHBIE IEPUOANYECKHUE JPOOH
13 ApudmeTnueckuii KOpeHb HaTypaibHOW cTemneHu. JlelicTBus ¢ apudMeTnyecKuMu
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3areneM. CBoMCTBa
' CTETeHH
15 CuHyCc, KOCHHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble 1 HaTypaibHbIE JOrapu(MbI
HevictButenbHple  4ucia. ApupMeTHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIE BHIYUCIEHUS, TPaBUIa OKPYTJICHUS, MPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 Lenblie u 1poOGHO-paiOHANbHBIE YPaBHEHUS
2.2 Hppanuonaibublie ypaBHEHUS
2.3 TpuroHomeTpudecKkue ypaBHEHH
2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 [lenwie u poOHO-palMOHATFHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpudyeckre HEpaBEHCTBA
2.9 CucreMsl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHULIbl




3 OyHKIUHU U TpapUKu
31 Oyukuus, cnocoObl 3amanus ¢yakmuu. ['paduk QyHkiun. BzaumHo oOpaTHbIE
' dbyakuun. YérHple n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHMM QyHkuuu. Hymum ¢ynkuumm.
39 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HA4YEHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM Toka3zarteneMm. EE cBoiictBa u
' rpaduk. CoiicTBa U rpaduk KOpHS n-0i cTENEeHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
3.6 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoiicTBa  (yHKIHH,
' HEMpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XXKHbBIX IPOLIEHTOB
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIE 37I€eMEHTAPHBIX (YHKIIHMA
[Ipumenenne npPOU3BOJHOW K HCCIEA0BaHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxokneHrne HanOoNbIIero 1 HaMMEHbILIEro 3Ha4eHus (YHKIHMU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHo03€ecTBO, onepaluu HaJl MHOKecTBaMHU. [J{narpamMmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS




7.5

KoopaunaTsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka: anredpa u Hayajga MaTeMaTHUYECKOT0 aHaJlu3a, TeOMETPHS.
Anrebpa 1 Hadyalla MaTematuueckoro ananuza. 10-11 kmacc. Anumos LA,
Kosnsarun F0.M., TkaueBa M.B. u 1p. AkurionepHoe o61miectBo «M3narenbcTBo
«IIpocBemenue»

* Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

I'eomerpust. [Toypounsie pa3pabotku. 10-11 kiaccel : YueGHoe nocodue a1
obmieoOpazosar. opranuzammii / C. M. Caaksn, B. ®@. byty3os. M. :
IIpocBemenue, 2022.

* 'eometpust. 10-11 xmaccsl. Kontponsusie padotsl / Muenckas M.A. M. :
[Ipocsemenue, 2022.

* 'eometpus. unaktuueckue marepuansl. 10 knacc / b. I'. 3uB. — 10-e uza. — M.
: [IpocBemenne, 2021. — 159 c.

* [Toypounsie pa3zpadotku no reometpuu: 10 kmacc / Coct. B. f1. AApoBenko. —
M.: Baxko, 2020. — 304c.

* 'eomerpus. unaktuueckue matepuansl. 11 knace / b. I'. 3uB. — 10-e uzn. — M.



: [Ipocemienue, 2021. — 167 c.
* [Toypounsie pazpabotku no reometpuu: 11 xnacc / Coct. B. f. SAposenxko. —

M.: Baxko, 2020. — 315c.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbI CETU
UHTEPHET

https://mccme.ru/ru/

https://skysmart.ru/

https://yaklass.ru /

https://edsoo.ru/

https://resh.edu.ru/
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