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Pabouas nporpamma yue6Horo kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuaromuxcas 10 —11 kmaccoB pa3pabotana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO  00pa30BaTEeIbHOIO  CTaHIapTa  CpPEIHEro  OOLIero
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBIIEMbIX
K MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAIUIMN POCCUUCKOTO 00pa3oBaHUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIaJICHUE KIIIOUEBBIMU
KOMITETEHUUSMH, COCTABIISIOIUMH OCHOBY JJI CAMOPA3BUTHS U HEMPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYpPHOTO, JMYHOCTHOTO u
NO3HABATEIBHOTO PA3BUTHUS JUYHOCTH OOYUAIOIIMXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca T€OMETPUH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus 00YCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBIO METANPEAMETHBIX H
NPEIMETHBIX Pe3yJIbTaTOB OOYYCHHS T€OMETPUU B HANPABICHUH JIMYHOCTHOTO
pa3BuTHS 00ydYaronuxcs, GopMupoBaHus (DYHKIIMOHATBLHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, HW3Y4Y€HUs JpPYruxX Y4eOHBIX JUCHMIUIMH. Pa3Butne vy
oOy4Jaromuxcs NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH U TNPOUCXOKIACHHUH
F€OMETPUYECKUX aOCTPaKIMi, COOTHOIIEHUH PEATbHOTO M HJIeaJbHOrO,
XapakTepe OTpaXXCHUsT MaTeMaTUYeCKOM HayKoW SBIEHMM U MPOIIECCOB
pEeaNbHOTO0 MHUpPA, MECTE TEOMETPUH B CUCTEME HayK M POJIM MaTeMaTUYECKOTO
MOJICTUPOBAHMSI B HAYyYHOM T[IO3HAHMM U B TMPAKTUKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS YyYaIIUXCS, a TaKXkKe KayecTB
MBIIIJICHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIeCTBE.

['eomeTtpus siBnsieTcss OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmero oOpa3oBaHUs, TaK Kak OOECIeUYMBACT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHHe, GOPMUPYEMOE MPU H3YYCHHH OOYJarOIIUMUCS
MOHATUMHBIX OCHOB TEOMETPUM U TIOCTPOCHHHM IEMOYKH JIOTHYECKUX
YTBEPKJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/lad, YMEHUE BBIIBUTATH U
OTPOBEPTaTh TUIOTE3bI HEMOCPEICTBEHHO HMCIOIB3YIOTCA MPH PEIICHUU 3a1a4
€CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JACTIX JCSITEIBHOCTH YeroBeka. OpreHTanus 4eIoBeKa BO BPEMEHHU
U TPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0 COIMAIBLHOTO OBITHS, (hopma
OTpPaXCHUS OKPYKAIOIIETO MHUPA, YCIOBHE YCIENTHOTO MO3HAHUS U aKTUBHOTO
nmpeoOpa3oBaHusl JEUCTBUTENBHOCTH. OTmepupoBaHUE MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSIET pa3Hble BHUJbI YYEOHOW W TPYAOBOM JAESITEIBHOCTH,
SBIISICTCS OAHUM W3 MPO(ECCHOHATBHO BaXKHBIX Ka4yeCTB, MOITOMY aKTyajbHa
3ajadya (GOpPMUPOBAHUSL Y OOYUYAIOMIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIIICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOHN JAESITETbHOCTH MO MHOTHM HAIIPABJICHHUSIM.

Ilenp ocBoeHMs MporpaMMbl ydeOHOTO Kypca «I'eomerpus» Ha 06a30BOM
ypoBHE OOy4eHHs — 001Ie00pa3oBaTeibHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcs 4epe3 oOecrnedyeHne BO3MOXKHOCTH  NPHOOpETEHHS WU
UCTIOJB30BaHMUSI CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUN H JICHCTBUH,
cHelM(PUUHBIX  TEOMETPUH, BO3MOXHOCTH  YCIEIIHOTO  MPOAOIKECHUS
o0pa3oBaHHs MO CIEIMUAIBHOCTSM, HE CBSA3aHHBIM C  [PHKIATHBIM
MCTIOIH30BAaHHEM T€OMETPHH.

[IporpaMmma 1O TeomMeTpuu Ha 0a30BOM YpOBHE NpeaHA3HAYCHA IS
OOy4arolmMXxcss CpPeAHEW IIKOJIbI, HE  HCIBITHIBABIIUX  3HAYMTEIHHBIX
3aTpyJHEHW Ha ypOBHE OCHOBHOTO 00Imiero oOpa3oBaHus. Takum o0pasom,
oOyuaromuecs: Ha 6a30BOM YPOBHE JIOJIKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE
YMEHUs, CBS3aHHBIC CO CTIECIM(HUKON T€OMETPUN U HEOOXOIUMBIC TSl )KU3HU B
COBpeMEHHOM obO1miecTBe. Kpome 3TOro, OoHM HMMEIOT BO3MOXKHOCTH H3YYHTh
reoMeTpuio 0ojee riay0oKo, eciid B JajibHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHON 1eITeTbHOCTH.

JlocTkeHue 1eNu OCBOEHHUS TMPOTpaMMbl OOECIEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpHOpUTETHBIMH 3ajJadyaMud OCBOCHHUS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TpeACTABICHHUS O TEOMETPHUH KaK 4YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHUEe MpeACTABICHHUS] O MHOTOTPAHHUKAX U TellaX BpPaICHUS
KaKk O BaXHEHIIMX MaTEeMaTHYECKUX MOJENAX, IO3BOJISIOIINUX
OIKCHIBATh U U3Y4aTh pa3HbIC SBJICHUS OKPYKAIOILIEr0 MUPA;

e (dopMHpOBaHHWE YMEHHS paclO3HaBaTh Ha YEpPTEkaxX, MOJEISIX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJAJCHHE METOJAAMM pelIeHHd 3aJad Ha TOCTPOEHUS  Ha
N300paKEHUSAX IPOCTPAHCTBEHHBIX (DUTYD;

e (GOpMHpOBaHHWE YMEHHUS OINEPUPOBATH OCHOBHBIMH MOHATHSAMH O
MHOTOTPAHHUKAX M TeJlaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJCHHE aITOPUTMAMH pEIICHUS OCHOBHBIX THIOB 3ajad;
dopmMupoBaHue yMEHHs TPOBOAMTH HECIOXKHBIE JOKa3aTelIbHbIE
paccyXIeHusi B XOJ€ PELICHUS CTEPEOMETPHUECKHUX 3a7ad W 3aj1ad C
MPAKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHUE  UHTEJUICKTyaJdbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
o0ydJaromuxcs, TIO3HABATEIIbHOM AaKTUBHOCTH, MCCIEA0BATEIBCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmupoBanue  (QYHKIMOHATBLHOW  TIPaMOTHOCTH,  PEJICBAaHTHOMU
FEOMETPUM: YMEHUE pPaclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
NOHSTUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYyalUsIX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (HOpPMYyJIHpPOBATH WX Ha S3bIKE
TEOMETPUU U  CO3/laBaTh T€OMETPUUECKHUE MOJICNH, MPUMECHSTh
OCBOCHHBIM TE€OMETPUUYECKUN ammapar Jyuisi PEIICHUs MPaKTUKO-
OPUCHTHPOBAHHBIX  3ajJa4, HWHTEPIOPETUPOBaTH W  OLICHUBATh
MOJIYYEHHBIE PE3YJIbTAThI.

OTAMYUTENTEHON 0COOCHHOCTRIO MMPOTPAMMBI SIBJISIETCSI BKIIFOUCHHE B KYpC
CTEpEOMETpHH B Hauaje ero W3y4eHHs 3a7ad, peliaeMblX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHUS, U OMpeAeIEHHBIM 00pa3oM opraHuW30BaHHas paboTta
HaJT HUIMHU, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKaHWE UHTYUTHBHBIX MPOILIECCOB, MOTUBUPYET
K JaJbHeHIeMy U3y4eHHIO MpeMeTa.

[Ipennoutenune oTaaércst HATIAIHO-KOHCTPYKTUBHOMY METOAY OOydeHws,
TO €CTh TEOPETHYECKHME 3HAHHS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
PEIMETHO-TIPAKTUYECKON  JesATeNbHOCTH. Pa3BUTHE  MPOCTPaHCTBEHHBIX
NpPEJICTaBIICHUH y ydalluxcsi B Kypce CTEpPEOMETPUU MPOBOJUTCA 32 CUET
pelIeHusl 3aJad Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa30oB H 3a7ady Ha
OTepUpPOBaHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3nanue oOpasza MpOBOIUTCS
C OTIOPOIi Ha HATJISITHOCTD, a ONIEPUPOBAHUE 00PA30M — B YCIOBUSIX OTBICUCHUS
OT HAIJISITHOCTH, MBICIIEHHOTO U3MEHEHHS €r0 UCXOTHOTO COJEPIKAHMUS.

OcHoBHbBIE coaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11
Kiaccax: «MHororpanHukmn», «lIpsMple U IIIOCKOCTU B MPOCTPAHCTBEY, «Tema
BpauieHus», «BekTopsl M KOOpAWMHATBHI B MpOCTpaHCTBE». DopmupoBaHue
JIOTUYECKUX YMEHHU pacrpenensieTcss He TOJBKO M0 COJAEPKATEIbHbIM JIMHUSIM,
HO ¥ 110 TojiaM 00y4YeHHUs Ha YPOBHE CpPEHEro 00Iero oopa3oBaHus.

Conepxanue 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOCHHS pabodeil TpOorpaMMmbl, paCHpEeACIEHHBIM 10 ToJlaM OOydYeHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOObI OBJIaJCHUE TE€OMETPUUYECKUMU
MOHSATHUSMHU U HABBIKAMHU OCYUIECTBIISIIOCH MOCIEI0BATENbHO U MOCTYNATENbHO,
C CcoOJoIeHMEM TMPUHIMIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJIIOYAJIUCh B OONIYI0 CHUCTEeMY TE€OMETPUYECKUX  MpeACTaBICHUN



oOyyJaromuxcs, pacmupsisi U yrayosnss e€, oOpa3ysi MpOYHbIE MHOXKECTBEHHBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun orBoautes 2 yaca B Henenmro B 10 kimacce u 1 gac
B Heneno B 11 kiacce, Bcero 3a jBa rojga ooyuenus - 102 yueOHBIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpuM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosioxkeHrne NpsIMbIX B INPOCTPAHCTBE: IMEPECEKAIOLINECH,
napajuieJibHble W CKpeluBarouecs mnpsmble. [lapamienbHOCTh NOpPSIMBIX U
IJIOCKOCTEN B NPOCTPAHCTBE: MAPAJIEIbHBIE MpPSAMbIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MTAPaUIEIbHOCTh MPSAMON U IJIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAMH; YTOJd MEXAYy MpsSAMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocteifine mnpocTpaHCTBEHHBIE (GUTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[lepneHAUKYJISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIECHANKYISIPHBIE TPSIMbIE
B IIPOCTPAHCTBE, IPSMBIE MapajuIesIbHbIE U IEPIEHAUKYISPHBIE K IJIOCKOCTH,
IPU3HAK MEPHEHAUKYJSIPHOCTA NPSIMOW M IUIOCKOCTH, T€OpeMa O IPSAMOWU
NEPIECHAUKYISPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYTPAHHBIM yroj, JIMHEWHBIM YroJ JBYTPaHHOIO yIJIa.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 IUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPIECHAMKYISIPHOCTH JIBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOI'OTPAaHHUKA,
BBIITYKJIBIE WM HEBBIIYKIbIC MHOIOTPAHHUKHW; pPa3BEPTKA MHOIOTPAaHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; IpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAaKJIOHHasT  IpU3Mbl; OOKOBas W  IOJHAs  IOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, mNPsSAMOYIOJIBHBIA —MapaJUleNIENUIE] W €ro CBOMCTBA.
[Mupamuga: N-yronpHas mUpaMuaa, TPAaHA U OCHOBaHWE MHUPAMHUJIbI; OOKOBAs U
MOJHAsg NOBEPXHOCTh NHUPAMHbI, IPAaBUJIbHAs W YCEUEHHas NUpaMuaa.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIE MHOTOTPAHHUKHU: TOHSITHE
MMPaBWJIBHOIO MHOTOTPAaHHUMKA; MpaBWJIbHAs MPU3MA U MPABWIbHAS NMUPAMUJA;
MpaBUJIbHAST TPEYroJibHasE MOUpaMuja MW MOPaBWIBHBIM  TeTpadap; KyoO.
IIpencraBieHne O MNPaBUIBHBIX MHOTOTPAHHMKAX: OKTa’Ap, HAOACKAdIP H
nkocasap. CedyeHus MPU3Mbl U IMPAMUIBI.



CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUDIOCKOCTU. OJIEMEHTBl CHUMMETPUM B NHUPAMUAAX, NapaJIICICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTU U IMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IUIOLAJb OCHOBAaHMM, TeopemMa O OOKOBOW NOBEPXHOCTH MNPSAMOW MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTU MNPABUIBHOM MHPAMUIBI,
TeopemMa O IUIomaAu yceuéHHoUW mnupamuabl. [loHsitue 06 00BEMe. OOBEM
nUpaMu/bl, IPU3MBI.

[lono6ubie Tena B mpocTpancTBe. COOTHOLIEHUS MEXKAY IUIOIMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIue  IUIMHAPUICCKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKON MOBEPXHOCTH. [[unuHIp: OoCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpa3ymwoIas W OCh; IUIONIAAb OOKOBOW M TIOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroIrue KOHUIYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepXxHOCTU. KOHyC: OCHOBaHHME U BEpIIMHA,
oOpasyroriass U OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yrolye 1 BBICOTa; OCHOBaHHS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paanyc, AUaAMETpP; TUIONIAIb MOBEPXHOCTU CHEpHI.
B3anmHOe pacnonoxxkenue cdepbl W IIOCKOCTH; KacaTeiabHas IUIOCKOCTh K
cthepe; mromaasb chepsl.

N3o0paxxenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimmHApa u
KOHYyca.

KomOuHammu Tenm BpameHWs W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
omMCaHHBIH OKoJI0 cdepbl; cdepa, BIucaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIllCHUS.

[TonssitTne 06 o0béme. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00bEéME TIPSIMOYTOJIBHOTO Tapajuielienueaa W ciaeacTBus u3 He€. OO0béM
IUIMHIpa, Konyca. O0bEM mapa u 1iomass chepel.

[TogoOHple Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAAIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.



Ceuennst nuiuHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajjieIbHOE OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEpUIMHY), CEUCHHUS
niapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mnockocth M B mpocTtpaHcTBe. CIlIOKEHHWE W BBIYUTAHUE
BEKTOpPOB. YMHOXXEHHME BEKTOpa Ha 4ucio. PasimoxeHue BekTopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NPUMEHEHHUEM MPABWI JNEUCTBUM ¢ BekTOopamu. IIpsmMoyronbpHas
cucTeMa KoopauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. [Ipocteiimume
3ala4d B KOOpJMHATAX. YTOJ MEXAYy BekTopamu. CKalsIpHOE NpPOW3BEICHHE
BEKTOPOB. BbluucieHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEILIEHUU TEOMETPUUECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS MPOTpaMMbl Y4eOHOTO TMpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIEeCTBa, MPEICTaBICHUEM
0 MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TPaKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
YMEHUEM B3aUMOJICHCTBOBATh C COIMAILHBIMA MHCTUTYTAMHU B COOTBETCTBUHM C
uX (QYHKITUSIMU U Ha3HAYCHUCM.

IlaTpuoTuyeckoe BOCIUTAHME:

chOPMUPOBAHHOCTHIO  POCCHUMCKONM  TPaXKIAHCKOW  UIECHTUYHOCTH,
YBaYXEHUS K MPOIIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHBIM
OTHOIIEHHEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCUHCKON
MATEMaTUYECKOM MIKOJbI, K HCIIOJb30BAHUIO OITUX JOCTHXKEHUUA B JIPYTUX
HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM TYXOBHBIX EHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TOBEICHUS,
CBA3aHHOTO C TPAKTHUYECKUM TMPUMEHEHHEM JOCTH)KCHHM HAyKu W
JESTENBHOCTIO YYE€HOTO; OCO3HAaHMEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOWYHUBOTO OYYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHUEM K MUPY, BKIIOUas ICTETUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHUI, pacCcyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYECKMM  aClEKTaM pa3JIUYHBIX BHUJIOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATH MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3J0poBoro u 0Oe3omacHOro o0pa3a KWU3HH, OTBETCTBEHHOI'O
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (37I0pOBOE NHMTaHHE, COaaHCUPOBAHHBIM
PEXKUM 3aHATHA M OTJIBIXA, PETyJsipHas (Pu3HUecKas akTUBHOCTH); (U3UICCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHAX CITIOPTHBHO-03/I0POBUTEIHLHOM
NEATCITbHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
pa3nuuHbIM  cPepaMm  TpOo(EecCHOHATBHON  AESTENbHOCTH, CBA3aHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu U pPean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MAaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HAa MPOTSKEHUU BCEHl KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOsieM; OpUEHTaluued Ha TMpPUMEHEHHE MaTeMaTU4YEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpelibl, TIIaHUPOBAHUS MOCTYIKOB U
OLICHKHU MX BO3MO>KHBIX MOCJEICTBHI JIs1 OKPY>KaIoLEel Cpeibl.

LleHHOCTH HAYYHOI' O TIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM ¢ OOIIECTBEHHOW MpPaKTUKH,
NOHMMaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YEIOBEUECKON NesATEeIbHOCTH,
ATamnoB €€ pa3BUTHUS M 3HAYMMOCTHU JIJISl Pa3BUTHUS I[IUBUIIM3ALIUU; OBIAJCHUEM
SA3BIKOM MaTEeMaTHUKUA U MAaTeMAaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS IMPOrPaMMBbl y4eOHOT0 MpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbLMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHIMU OetUCBUAMU.

1)  Vuueepcanvnvie no3znasamenvHvle Oelicmeus, 0becnevusarom
Gdopmuposanue 0a306bIX KOSHUMUBHBIX NPOYECCO8 00yUaArOWUXCS (0CB80eHUe
Memoo0o8  NO3HAHUA — OKpYJcanwezo Mupda;, NpuUMeHeHue  102UYeCKUX,
UCce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayuet).

ba3oBble JJornyeckue JeicTBUA:

e BBLIABIISITD u XapaKTepHU30BaTh CYLIECTBEHHBIEC NpU3HAKU

MaTeMaTHYCCKUX 0OBEKTOB, OHATHH, OTHOIICHUN MEXKTY MOHATHIMU;
bopMyTupOBaThH ONpEJICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KIACCU(PUKALIMU, OCHOBAHUS JI1 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOIUMOI0 aHAIIN3A;

BOCIPUHHMMATh, (POPMYyJIHpPOBaTH M NPEOOPA3OBBIBATH CYXKIACHUS:
yTBEpJUTEIbHBIE U OTPUILIATENbHbIE, €IUHUYHbIE, YACTHbIE M OOILIHUE;
YCIIOBHBIE;

BBISIBJISITE ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpPUM  JUIsl  BBISBJICGHHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C HUCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WUHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKJIEeHUH  (MpsAMble W OT  NPOTHBHOTO),  BBICTPauBaTh
aprymeHTaIuIo, OPUBOJIUTh  TNPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BbIOMpATh Croco0 pemreHus yd4eOHOH 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIlICHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeMCTBUS:

UCIIOJIb30BaTh  BOIPOCHI  KaK  HMCCIIEIOBATEIbCKUA  HMHCTPYMEHT
NO3HAHUsA; (GOPMYIMPOBATh BONPOCH], (PHUKCUPYIOIINE MPOTHBOPEUHE,
po0JIeMy, YCTaHABIMBAThL HICKOMOE | JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IPOBOAUTh  CAMOCTOSITCIIBHO  CIUIAHMPOBAaHHBIH  JKCIICPUMEHT,
UCCIICIOBAHNE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
0o0beKTa, SBJCHUS, TMPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXKIY
00BbEKTaMH, SBICHUSMH, IPOIECCAMM;

CaMOCTOSITEILHO  (OPMYJTHUpPOBATH OOOOIICHWS MW  BBIBOJABI  IIO
pe3yiabTaTaM IMPOBEAEHHOTO HAOJIOICHUS, HCCICAOBAHUS, OICHHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIICHUH;
IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAaK)KE BBIJBHTaTh
IPEATIONIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH ACUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BONPOC U ISl PEUICHHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3NTHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTaBICHUS;



CTPYKTYpUpPOBaTh HH(OpMaALUIO, MPEACTABIATH €€ B Ppa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH IPapUUECKH;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKamuGHble Oelicmesus, 00ecneyusarom
chopMUpPoB8aHHOCIb COYUATLHBIX HABLIKOE 00YYAIOWUXC.
OO0wmenue:

BOCIPUHMMATh U (OPMYIUPOBATH CYXKJICHHUS B COOTBETCTBUHM C
YCIOBUSMHM M LIEJSIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHHMS B YCTHBIX W NIMCBMEHHBIX TEKCTAaX, JaBaTh
NOSICHEHHSI MO XOJy PELICHHs 3aJa4d, KOMMEHTHPOBATH IOJTYyYECHHBIN
pe3ynbTaT;

B X0/i€ OOCYXJEHHs 3aJaBaTh BOINPOCHI MO CYIIECTBY 00CYKIaeMou
TEMBbI, TPOOIEMBbI, peIIaeMOol 3a/1aud, BbICKA3bIBATh UJIEH, HAIICICHHbBIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXACHUS C CYKICHHUIMU
JIpYruX YYacTHUKOB JMaliora, OoOHapyXMBaThb paziiMyMe U CXOJICTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IPEACTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICZIOBAHUSA, IPOEKTa; CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJay [pe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHUMATh W  HUCIOIB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHJUBHUIYaJIbHONH pabOTHl MpU pelieHnHd Y4eOHBIX 3a/Jad; MPUHUMATh
IeJb COBMECTHOW  J€ATENbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BUABI padOT, JOTOBAPUBATHCS,
oOCcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKHUX JIOJICH;
y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCYyKIeHus, OOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBINOIHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JAPYTHMMH YJICHAMU
KOMAaHJIbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMH TPOIYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.
Vuugepcanvnvle — pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopmupoeayue CMbBICII06bIX YCNAHOBOK U HCUZHEHHBIX HABBIKOB IUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATh BAPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HAHUsA
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, UX
pe3yabTaTOB; BIAJETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
polecca U pe3ysibTaTa peLIeHUs] MaTeMAaTHYECKON 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU pPELICHUH
3a7]a4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSAM, OOBSICHATH
IIPUYUHBI TOCTHKEHUS WU HENOCTUKEHHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITIACC

OnepupoBaTh NOHATHAMU: TOYKA, PsAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEICTBHS U3 HUX NPU PEIICHUU
r€OMETPUYECKHUX 33/1a4.

OnepupoBaTh MOHATHUSIMU: MAPAUICIBHOCTh U MEPIEHANKYISIPHOCTh
MPAMBIX U TIOCKOCTEMN.

KnaccudunmpoBath B3auMHOE pPacroiOXKEHUE MPAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMU: JIBYTPaHHBIA yToj, TPaHU JIBYIPAHHOTO Yria,
pedpo IBYTpaHHOTO YIJIa; TUHEHHBIM yroyl ABYTPaHHOTO yIiia; TpajycHas Mepa
JIBYIPAaHHOIO yTJIa.

OnepupoBaTh MNOHSTUSMH: MHOTOTPAHHUK, BBIMYKIJIBIA W HEBBITYKIIbII
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOIOTPaHHUKA, MPAaBUJIbHBIA MHOTOIPDAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHUpamMuia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
Kiaccupukanuu (BbINYKIbIE M HEBBIMYKJIble MHOTOI'PAHHHUKH, MPABUIbHBIC
MHOT'OTPAHHUKU; MPSMbI€ U HAKJIOHHBIEC MPU3MBbI, TapaJuIeICIUIECIbI).



OnepupoBathb MOHATUSMU: CeKylIas IUIOCKOCT, CEUYCHUE
MHOTOI'PaHHUKOB.

OOBICHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METOJI CIE0B.

Ctpoutrb ceueHHUs MHOTOTPAaHHUKOB METOAOM CJIEJIOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pematp 3a1aun Ha HaXOXKIEHUE F€OMETPUUYECKUX BEIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUYECKUE METObI IPU PELICHUU
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3aJa4 Ha BBIYUCICHHE PACCTOSHUA MEXIY
JIBYMsI TOYKaMH, OT TOYKM JO MPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3aaun Ha HaXOXKJIEHUE F€OMETPUUYECKUX BEJIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHATUTUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3aJlad Ha BBIYMCIEHUE VYIJOB MEXIY
CKPEIIMBAIOIIMMHUCA TPSAMBIMU, MEXAY TMPSIMOM M IJIOCKOCTBIO, MEXAY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsate 00BEMBI M IJIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nupaMpga) ¢ HOpUMEHEHHEM (OpMyJl; BBIYUCIATH COOTHOIICHUS
MEX]Ty MJIOLIaISIMU TIOBEPXHOCTEN, 00BEMaMU NMOA0OHBIX MHOTOI' PAHHUKOB.

OnepupoBaTh NMOHATHAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPUH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarp, npeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HHPOpPMALMIO O
IPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (UTypaX, IPEJCTABICHHYIO Ha YepTexax
U PUCYHKaX.

[IpuMeHATh TeomeTpuyecKkue (GakThl IS PEIICHUS CTEPEOMETPHUUECKUX
3a1a4y, MPEeAnoJaralolIMX HECKOJIBKO INAroB pPEIICHHs, €CIU  yCIOBUSA
NIPUMEHEHUs 3aJIaHbl B IBHOH (opMe.

[IpruMeHAT, NOpOCTEHINHE MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELIIEHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTH IPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
’KU3HHU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyMeHATh NONy4YeHHbIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATh pEabHbIC
CUTyallUH WU TNPUMEHATh HM3YyYEHHBIE INOHATHS B IPOILECCE MOHUCKA pPEIIEHUs
MaTeMaTUYeCKu CQOPMYITUPOBAHHOW MPOOJIEMBbI, MOJAEIHUPOBATH peabHbIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIENI0BaTh IMOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM TE€OMETPHUYECKHX MOHATHA W TeOopeM, ammapara anreOpsl;
pemarb NpakTUYECKUE 3aJauM, CBA3aHHBIE C HAXOXJIEHHEM I'€OMETPUUYECKUX
BEJIMYMH.



11 KVIACC

OnepupoBaTh MOHATUSMH: IHJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yronue
MWIMHAPUICCKON  MMOBEPXHOCTH, ITWIMHAP; KOHUYECKash IOBEPXHOCTD,
o0pa3yrolire KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIUHIP, KOHYC, cdhepa U map).

OOBIACHATH CLIOCOOBI MONYYEHHS TEJl BpALICHUSI.

KrnaccudunmposaTh B3auMHOE pacoNoKeHUE CPEPhI U MIOCKOCTH.

OnepupoBaTh TOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHUE CETMCHTA,
BBICOTA CETMEHTA;, IIApOBOM CIIOM, OCHOBaHHWE MIAPOBOTO CJOS, BHICOTA
IIApOBOTO CJIOST; IIAPOBOU CEKTOP.

Bbrauciare 00bEMBI M IUIONIAJAM TMOBEPXHOCTEH TENI  BpallcHHS,
reOMETPUYCCKUX TN C MPUMEHEHUEM (OPMYIL.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHK WM TEJIO
BpAIIICHHS.

Bbryucisats COOTHOLIEHUST MEXAY IJIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
MOA00HBIX TEIL.

N306paxkats u3zydaembie (UTYpHl OT PYKH M C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoeimoyiHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKUM M3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJl BpaIllCHHUS.

W3BnekaTh, HMHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BeImoNHATE  ACHCTBUS CIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKHUMHU CBOMCTBAMHU OHH
o0anaor.

[TpumeHsATh TpaBUIIO MApaJIEICTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YIOJ
MEXIY BEKTOPaMH, CKaJIPHOE TPOU3BEJECHUE BEKTOPOB, KOJUTMHEApHBIE W
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMmMy BEKTOPOB M TPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroOJ
MEXIY BEKTOpaMH, CKaJISIPHOE MPOU3BEICHNE, PACKIAAbIBATh BEKTOP O JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3anaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensaTs reoMerpuueckue (akTbl I PEHICHUS CTEPEOMETPUYECKHUX
3a1a4, MPEANOJIAralolIMX HECKOJBKO IIaroB pPEIICHUs, €CId YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pewats npocreiimme reoMeTpuUECKrEe 3a1a4l Ha IPUMEHEHNUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKa3aTENbCTBO MATEMATUYECKUX OTHOIIEHUN U
HaX0XJCHHUE TEOMETPUYECKMX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOAbl NMPU PELICHWH CTAaHAAPTHBIX MATEMATHYECKHX
3a/1au.

[IpuMeHATP mOpoCTEWIINE MPOTPAMMHBIE CpPEICTBA M JIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaMTE TpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HM, pACIO3HABATH NPOSABIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHbIE 3HAHUS HA MPAKTUKE: aHAJU3HPOBATH PEAJIbHBIC
CUTyallud U TNPUMEHATH H3YYCHHBIE NMOHATHSA B IPOLIECCE IMOUCKA PEIICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peallbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBATh IIOCTPOECHHBIE MOJCIU C
UCMOJIb30BAaHUEM TIE€OMETPUYECKUX IMOHATUH W TEeOopeM, ammapara aiaredpsl;
pemars MPaKTUYECKUE 3a7a4yM, CBSA3aHHBIE C HAXOXXICHHEM I€OMETPUYECKUX
BEJINYUH.



TEMATHUYECKOE IINIAHUPOBAHUE
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Konrpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
bu6mmoreka [IOK
1 B 1
BEACHIE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.eds0o.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPAREHIT https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo0.ru/1c209e37
bubmuoreka [JOK
7 I1 : 4 1
OBTOpEHHE: CEUCHHUSI, PACCTOSHUS U YTIIBI https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeM uudpoBLIe
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 T 12
©/1a BpAlCHIT https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 0]4 5 1
bEMbLTET https://m.edsoo.ru/1¢209e37
bu6moreka [IOK
3 B 10 1
€KTOPBI ¥ KOOPAUHATHI B IPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, o6o0IICHNE, 7 1 bu6moreka [IOK
cUcTeEMAaTH3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Beero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIC TIOHSATHS
CTepEeOMETPHUU: TOUKA, IPAMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha 1 bubnuoreka [JOK
PHUCYHKAX: U300paxeHus https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, apaiesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsTus: nepecekaronmecs
bu6mmoreka [JOK
IJIOCKOCTH, TEePECEeKaIOINecs 1

https://m.edsoo.ru/2d8a9c99

IpsaMas 1 IJI0CKOCTb

IlonsaTus: MEPECCKAIOIIUECA
IIJIIOCKOCTH, IEPECEKAIOIMINUECA 1
IpssMas 1 IJI0CKOCTb

bu6mmoreka [JOK
https://m.edsoo.ru/db685e73

3HAKOMCTBO C MHOTI'OI'paHHUKaMHU,

n300pakeHNUEe MHOTOTPAaHHUKOB Ha 1 bubnuoreka [JOK
PUCYHKaX, Ha MIPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTexax

HavaneHbie cBeneHus o Kyoe u 1 bubnmoreka [JOK

NApaMUJIe, UX Pa3BEPTKU U https://m.edso0.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

monaenu. CeueHus
MHOTOTPaHHUKOB

Hauansubie cBeenus o kyoe u
UPAMULE, UX Pa3BEPTKU U

bu6mmoreka [IOK

0 mozenu. Ceuenus https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[Tonsatue 06 akCHOMaTHYECKOM

7 MMOCTPOCHUH CTEPEOMETPUMU: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsaTue 06 akCHOMaTHIECKOM
MOCTPOECHUH CTEPEOMETPUMU: bubnuorexa [JOK

8
AKCUOMBI CTEPEOMETPUU U https://m.edsoo0.ru/239c8ch4
CIIEJICTBUS U3 HUX
[TonsiTHe 06 akCHOMaTHYECKOM

9 MOCTPOECHUH CTEPEOMETPUHU: bubnuoreka [JOK
AKCUOMBI CTEPEOMETPHUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM

10 MOCTPOCHUU CTEPEOMETPUHU: bubnuoreka [JOK
AKCOMBI CTEPEOMETPHUU U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
BsaumHoe pacnonoxeHue npsmMbIix

1 B IIPOCTPAHCTBE: MEPECEKAIOIINECs, bubnuoreka [JOK
rapajuleJIbHbIE U https://m.edsoo.ru/1a2520f6
CKpEIINBAIOIINECS NPSIMbIE

12 [TapanienpHOCTb NPAMBIX U bubnuorexa [IOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6

IJIOCKOCTEHN B IIPOCTPAHCTBE:
NapajieiabHble NPAMbBIEC B
[IPOCTPAHCTBE; MApaUIEIbHOCTD
TPEX NPAMBIX

https://m.edsoo.ru/93ad36b3

[TapamienpHOCTE IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:

bubmmoreka [{OK

13 [TapamiensHOCTE IPSIMO U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH

14 VYTriasl ¢ cOHanpaBI€HHBIMHU bubnuorexa [JOK
CTOPOHAaMH https://m.edso0.ru/9f4071b9

15 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 Yron mexay npsMbIMU B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0

17 [TapannenbHOCTh MIOCKOCTEH: bubnuoreka [IOK
MapajyieabHbIe INIOCKOCTH https://m.edsoo.ru/2e18f255

18 CaolicTBa napauiesibHbIX bubnuorexa [JOK
IJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiimre npocTpaHCTBEHHBIE

19 (burypsl Ha MIOCKOCTHU: TETPAIP, Bubmmorexa LIOK
T L — https://m.edsoo.ru/4a28dc02

. bubnuoreka [JOK
20 Hoctpoetiite certerit https://m.edsoc])_.[ ru/1d434dof
. bubnmoreka [JOK
21 Hoctpoertne ceweiit https://m.edSO(I)_.[ ru/ec26fes5d
22 KonTtponpHas paboTa o Teme bubnuorexa [IOK



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

"[IpsiMble U TUIOCKOCTH B
npoctpaHcTse. [lapannensHoCcTh
MPSIMBIX U IJIOCKOCTER"

https://m.edsoo.ru/9a0a9e56

[lepneHMKyYISIPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIC Bubmnorexa LIOK
https://m.edsoo.ru/b19f6asd

MpsIMbIE B IPOCTPAHCTBE

24 [IpsiMble apajuieabHbIE U bubnuorexa [JOK
MEPIEHIUKYIISIPHBIE K IUNIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble mapayenbHbIe U bubnuoreka [JOK
MEPIEHIUKYIISIPHBIE K IUNTIOCKOCTH https://m.edsoo0.ru/ba545966

26 [Ipu3Hak nepneHauKyIspHOCTH bubnuoreka [JOK
MPSIMOM M TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHanKyIspHOCTH bubnuoreka [IOK
MPSMOU U TIIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o mpsimoit bubnuoreka [JOK
MEePIEHANKYIISIPHOMN MIIOCKOCTH https://m.edso0.ru/635¢5087

29 Teopema o npsimMoit bubnuoreka [JOK
MEePNEHANKYIISIPHOH MJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimMoit bubnuoreka [JOK
MEePIEHIUKYISIPHON IJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNAp U HAKIOHHBIE:

31 paccTosiHue OT TOUKH JI0 bubnuorexa [IOK
IJTIOCKOCTH, PACCTOSIHUE OT IPSIMOM https://m.edsoo.ru/33c477d3
710 IIJIOCKOCTH

39 [lepnieHIUKYIIAp U HAKJIIOHHBIE: bubnuoreka [IOK

pacCTosAHUEC OT TOUKH OO

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

IIJIOCKOCTH, PACCTOSIHUE OT NMPAMOM
710 IJIOCKOCTH

[lepnenquKyIsip ¥ HaKJIOHHBIE!
paccTosiHue OT TOYKHU 10

bu6mmoreka [IOK

33 IIJIOCKOCTH, PACCTOSIHUE OT MPAMOM https://m.edsoo.ru/a5b7b8e3
710 TJIOCKOCTHU
[lepnieHIuKynp U HAKJIOHHBIE:

34 paccTositHue OT TOYKHU JI0 bubnuorexa [JOK
IIJIOCKOCTH, PaCCTOSTHUE OT MPSIMOU https://m.edsoo.ru/dbee22bc
710 TJIOCKOCTH
VYTl B IPOCTPAHCTBE: YroJl bubnuoreka [JOK

35 o
MEXKy MPSIMOM U IIIIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJi, TMHEUHBIN bubnuoreka [IOK
YI0JI IBYIPaHHOTIO yIJia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJi, TUMHEUHbINA bubnuoreka [IOK
YI0JI IBYIPaHHOIO yIiia https://m.edsoo.ru/c7c777ed
[lepnieH TUKYIAPHOCTD

38 IJIOCKOCTEH: TPU3HAK bubnuoreka [JOK
MEPIECHANKYISIPHOCTH JBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN
[leprieHTUKYIAPHOCTD

39 TJIOCKOCTEH: TPU3HAK bubnuoreka [JOK
MEePIEHAUKYIIIPHOCTU JBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEMN

40 [lepnieHIMKYIAPHOCTD bubnuoreka [IOK

IIJIOCKOCTEMN: IPU3HAK

https://m.edsoo.ru/ba75dc57



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

NEPIEHIUKYIIAPHOCTU JBYX

IJIOCKOCTEN
41 Teopema o TpEX nepHeHANKYIApax bubamorexa [OK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIIpax bubamorexa [OK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepneHIUKYIIpax bubmorexa HOK
https://m.edso0.ru/9f246736
KonTpossHas paboTta no temam
44 "[leprieHIUKYIAPHOCTD NPSIMBIX U bubnuoreka [JOK
mrockocter" u "Yrael Mex Iy https://m.edsoo.ru/5b971ef3
NPSAMBIMH U TJIOCKOCTAMU"
[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTbI
45 MHOTOTPaHHUKA, BBITTYKJIbIC U bubmorexa [OK
https://m.edsoo.ru/2d24e873
HEBBINYKJIbI€ MHOTOTPaHHUKU;
pa3BEépTKa MHOTOTPaHHHUKA
[Ipu3ma: n-yroybHas npusma;
IPaHU ¥ OCHOBAHUS MPU3MBI;
46 npsiMasi 1 HAKJIOHHAS TTPU3MBI; bubmorexa HOK
https://m.edsoo.ru/b4ad63ad
O0KOBas U MOJIHAS IOBEPXHOCTh
TIPU3MBI
47 [Tapannenenunen, OpsIMOYTOJIbHBII bubnunoreka [JOK
napajiesienuIe] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbpHasi mupamMuaa, BuGmiorexa LIOK
48 I'PaHU ¥ OCHOBaHUE NMUPaMUJIBbI;

OOKOBas U MOJIHAs IMMOBCPXHOCTH

https://m.edsoo.ru/fblcd0a5



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5

[IUPAMUB]; IPABUIIBHAS U
yceu€HHas nmupaMuaa

[IpaBHIIBHBIE MHOTOI'PAHHUKMU:
IIOHATHE NTPABUIILHOTO
MHOI'OTPaHHUKA; IPABUJIbHAS

49 Mpu3Ma U MpaBUIbHAS TUPAMU/IA; bubmiorexa HOK
p p p ’ https://m.eds00.ru/074c8865
MpaBWIbHAS TPEYTOJIbHAS
MUpaMKJIa ¥ PABUIHHBIN
TeTpasap; Kyo
[IpencraBnenue o NpaBUIBHBIX
50 MHOTOTPAaHHUKAX: OKTAd]I bubmmorexa TIOK
p ’ P> https://m.edsoo.ru/a0fdd5bf
JOJIEKadIp M MKOCAIP.
CummMeTpus B MPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOYKH,

51 MPSAMOM, MIOCKOCTH. DJIEMEHTBI bubnuoreka [IOK
CUMMETPHUU B MUPaMUIaX, https://m.edsoo.ru/b9e777d9
napajuieJenumeax, MpaBUiIbHBIX
MHOTOTpaHHUKAX
Brrumcienue 31¢MeHTOB

52 MHOTOTI'PaHHUKOB: pEOpa bubmotera [JOK

P - Peopa, https://m.edsoo.ru/6cdbecef
JMarOHaJH, yIJbl
[Tnomaabe 60KOBOY OBEPXHOCTH H
MOJIHOW MOBEPXHOCTHU MPAMOM
53 MIPU3MBI, TUIOIIAAb OCHOBAHUM bubmorexa HOK
p ’ ta . ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTHU
MIPSAAMOM IIPU3MBI
54 [Tnomaas 60KOBOM MOBEPXHOCTH U bu6mmoreka [JOK



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTH ITPABUIIBHOMN

MUPaMHKIbI, TEOPEMa O IJIOMIAAN
OOKOBOI TIOBEPXHOCTH YCEUEHHOM

ImrupaMHu bl

https://m.edso0.ru/5603e30b

KonTtposnsHas pabota o Teme

bu6mmoreka [IOK

55 "MHOTOrpaHHHKH" https://m.edsoo.ru/a95f5c04
56 Ioustie 06 00nEMe ]r?tfrinf/l:::;{si? 3/I§adoonb
57 ObBEM TIHpaMuIe! ]:tI;I[()SSH/I;Ir?WT:(;i)? 3/1235171b3
58 O6bEM mupaMu s lr?t?[inll;l r(w)w.T:(;:)g r(3/11<‘47dfefd
59 O0BEM mupamMub! Et?i?;;fg;g :3/I§9c10312
60 O0bEM mupamMuIbl Et?[i?;;fg;g r(jllzfaadCBf
61 O0BEM TpU3MEI ft?[iﬂ;;r?::(;ig 8/59853608
62 O0BEM TpU3MEI ]hStI';I[()isH/I;Ir(]:T:(;:)g r(j/lieosssgo
63 OO0BbEM npU3MBbI ]r?til:sﬂ/?::;;? Sﬁsmm
64 KounTposbHas pabora no Teme bubnuoreka [JOK

"O6BbEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
5 | cromomamisan s ol aton 0

[Toctpoenue ceueHuit B

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
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MHOT'OI'paHHUKC

[ToBTOpEnue, 06061IEHNE
CUCTEMaTU3als 3HAHUHN.
Beruncnenue paccTosHui: MEXIy

66 JIBYMSI TOYKAMH, OT TOYKH JIO 1 bubnnorexa LHOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIJIOCKOCTH,
MEXTy CKPEIIUBAIOITUMUCS
MPSMBIMH
bu6moreka [IOK
67 Hrorosas koHTposbHAs paboTa 1 httos://m.edsoo.ru/ba146bc0
[ToBTOpenue, 06o0IICHNE
CHCTEeMaTH3aIis 3HAaHU.
BrrunciieHue yriioB: Mexna
68 CerHH/IBaIOHlZIFMI/ICH HpHMIiMI/I, 1 bubmorexa [OK
. https://m.edso0.ru/56765e8b
MEXy MPSMOU U TIIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTposbubie | IIpakTnueckue A op
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsl
Cdepa u map: neHTp, paamnyc,

1 HaMETP; TUIOIIAaAb TOBEPXHOCTH 1 brbmmorexa [OK
A b5 IIOTHAL P https://m.edsoo.ru/0341bc2b
cepbl
BsaumHoe pacnonoxenue chepsl

9 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; mIomaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapuyeckas MoBEpXHOCTD,

4 00pasyromue MUJIMHIPUICCKOM 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
UWIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 0Opa3yromas u 1 bubnunoreka [JOK
OCh; IIJIOIab OOKOBOM M MOJHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue nunuHapa Ha

5 miockocTyu. Pa3zséprka nununapa. 1 bubnuoreka [IOK

CeueHus nMIMHIpA
(TIIOCKOCTHIO, MapalIeIbHOM W

https://m.edso0.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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NEPIEHIUKYIIAPHON OCU
LHUAJTUHPA)

Konnueckas noBepXHOCTb,
o0pa3yrIne KOHUIeCKOU

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,

8 o0pa3yroinas U 0Ch; IJIOMAIb bubnmorexa LOK

. . https://m.edso0.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTH
VYceu€HnsIil KOHyC: 00pa3 ue

9 Y BBICOTA,; OCHOB}EIIHI/ISI E 6(2,:((:1:1315[ brbmorexa [TOK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N3obpaxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuoreka [JOK
MapajyieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOSIIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHBIH

12 okoJio chepsl; chepa, BnucaHHASA bubnuoreka [JOK
B MHOTOTPaHHUK UJIU B TEJIO https://m.eds00.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 06pEMe. OCHOBHBIC bubmuoreka [JOK

CBOiicTBa 00BEMOB TEI

https://m.edsoo.ru/26a03fb7



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7

bubmuoreka [IOK

14 O06ne ,
bEM TIDIHILIPa, KOHyCa https://m.edso0.ru/5513d87b
. bubnuoreka [JOK
15 06
BEM 1apa K oAz, Cheps https://m.edsoo.ru/d189bde2
[TogoGHBIE TelIa B TPOCTPAHCTBE.

16 COOTHOIICHUS] MEXKTY bubnuotexa [JOK
IIJIOIIAIIMH ITOBEPXHOCTEH, https://m.edsoo.ru/810cfleb
00BEMaMM IO T0OHBIX TEIT
KontponsHas pabota no temam

17 "Tema Bpamenus" n "OO0beMBI bubmorera [JOK

" patt https://m.edsoo.ru/4a33a8ab
Te

18 BexTop Ha miockocTy U B bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CnoxeHue 1 BBIYUTaHUE bubnuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOXEeHHE BEKTOpa Ha YUCIIO Bubamorexa [JOK

P https://m.edsoo.ru/dee379eb
PaznoxxeHue BekTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa HOK
P DaM. https://m.edsoo.ru/a28fd74e
[IpaBwuiio napasuienenumena
Pemenue 3a1a4, CBSI3aHHBIX C
22 MIPUMEHEHHUEM MPABUJI JCHCTBUN bubmorexa HOK
P P A https://m.edso0.ru/5a827900
C BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
PA P A bubmuoreka [JOK
23 IIPU PELICHUN T€OMETPUUECKUX

3aaa4

https://m.edsoo.ru/d3alfe30



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

IIpssMmoyromnpHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.

24 Koopaunatsr BekTopa bubmorera [JOK
bt pa. https://m.eds00.ru/48db7058

[Ipocreitmme 3axauu B
KOOpAMHATAX
VYTroJ1 MeXK 1y BEKTOPAMH.

25 CkaJsipHO€ MPOU3BEICHHE bubmorera [JOK

p P https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brruncienue yrios Mexay bu6moreka [IOK
MPSIMBIMU U IJIOCKOCTSMH https://m.edsoo.ru/8efbe78e
KonTponbnas pabota o teme

27 "BekTopsl 1 KOOPAWHATHI B Bubamorexa [JOK

. https://m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE 1

28 CHCTEMAaTH3aLMs 3HAHUIA. bubnuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHUE, 0600IICHNE 1

29 CHCTEMAaTH3aLMs 3HAHUIA. bubmuoreka [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edso0.ru/078cd184
TEOpPEMBI Kypca IIIaHUMETPUU
[ToBTOpEHUE, 0000IICHNE 1

30 cUcTeMaTH3alus 3HaHUi. 3a1auun bubmuoreka [JOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelieHus

31 [ToBTOpEHue, 06001mEeHNEe U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. 3az[aq1/1

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

IUIAHUMETPUU U METOJIbI UX
peleHus

[ToBTOpEHue, 0600IICHNE U
CHUCTEMaTU3als 3HaHHM.

bu6mmoreka [IOK

32 1
OcHoBHBIE (HUTYPHI, PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMETPUN
bubnuorexa [JOK
33 HroroBast KOHTpOJBbHAS paboTa 1 httos://m.e dsoc])_.lru Jecoadfc
34 [ToBTOpEeHuE, 0600IICHNE 1 1 bu6moreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbI Cpe/iHero o01ero o0pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpuMeHsATP aKCHOMBI CTEPEOMETPHH W CJCICTBHS M3 HHUX TIPH
' pELIeHUH T€OMETPUUECKUX 3a/1a4
23 OnepupoBaTh MOHATUSMU: MAPAIIEIBHOCTh U MEPHEHAUKYISPHOCTD
' MPSIMBIX U INTIOCKOCTEN
-4 KnaccugunuposaTs B3aMMHOE pacloyIoKEHUE MPSMBIX U IIOCKOCTEN
' B IIPOCTPAHCTBE
OnepupoBaTh NOHATHSMM: JBYTPAaHHBIA YroJ, IpPaHU JBYTPAHHOTO
7.5 yria, pedpo ABYrpaHHOTO yria, JUHEWHBIA YroJl JIBYIPAaHHOTO yria,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTb NOHATUAMU: MHOIOI'PAaHHMK, BBITYKJIbIHA U HEBBITYKJIbIHI
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOTOI'paHHHKA, IPaBUIIbHBIN
MHOT'OI'PaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BU/Ibl MHOI'OT'PAaHHUKOB (MIUpaMua, Mpu3Ma,
' IpPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS JUIs
- g K1accupuKauy  (BBIIYKJIbIE M HEBBINYKIbIE MHOTOTPaHHUKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M HAKIOHHBIE TPHU3MBI,
napasiesenune/bl)
29 OnepupoBaTb  MOHATUSIMHM:  CeKyllas  IUIOCKOCTb,  CEUYEHUE
' MHOTOI'paHHHMKOB
210 OOBACHATh NPUHIUMBI TMOCTPOSHHUS CEUYEHHH MHOTOIPaHHMKOB,

HCIIO0JIB3Ys MCTOJ CIICAOB




7.11

Crpouth cedeHHs] MHOTOI'DAaHHUKOB METOJIOM CJIE€/IOB, BBINOJIHSATD
(BBIHOCHBIC) IIJIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Buz cBepxy, COOKy, CHU3Y

7.12

Pemrate 3amaun Ha HAaxOXKJIEHHE TE€OMETPUYECKUX BEIMYHMH 110
oOpa3uaM WiIM aJIropuTMaM, NPUMEHSS W3BECTHbIE aHAIUTHYECKHE
METObI IIPU PEIIECHWH CTAaHJAPTHBIX MaTEMaTUYECKUX 3a7ad Ha
BBIYMCIICHUE PACCTOSTHUM MEXIy JBYMS TOYKaMH, OT TOYKH [0
NpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKJIY CKPEIIMBAOIIMMUCS

IIpsAMBIMHA

7.13

Pemrate 3aa4i Ha HaXO0XACHHUC TCOMCTPHUYCCKHUX BCIWYHUH 110
06pa3uaM WK aJIrOpuTMaM, MNPUMCHASA H3BCCTHBLIC AHAJIMTUYCCKHC
MCTOJZbI IMPHU PEHICHUHW CTAaHJAPTHBIX MATCMAaTUYCCKUX 3ajjad Ha
BBIYHCIICHHUE YIJIOB MCEXKAY CKPCHIMBAOIHUMHCA IIPAMBIMH, MCXKIY

prlMOﬁ " INIOCKOCTBIO, MEXKAY INIOCKOCTAMU, ABYI'PAaHHBIX YI'JIOB

7.14

Breraucnsate 00bEMBI W IJIOMIATN TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mnWpamMuAa) C OpUMEHEHHEM  (GOopMyll, BBIYHCIATH
COOTHOIICHUSI MEXAY IUIOMAASIMHA TIOBEPXHOCTEH, 00BEMaMu

noao OHBIX MHOI'OIrpaHHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IIJIOCKOCTh CUMMETPHUH, HEHTP, OCh U IIJIOCKOCTh CHMMETPUHU (bI/Il"ypBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U WHTEPIPETHPOBATh MH(DOPMALIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MPEACTAaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumeHsTH reoMeTpHUYECKre (bakTsI TUTST peleHus
CTEpEOMETPUYECKUX 3a/ay, MPEANOIaralonuXx HECKOJIbKO IIaroB

peuiCHus, €CJIN YCJIOBUSA NIPUMCHCHU 3a/IaHbI B SIBHOM (l)OpMC

7.18

[IpumeHsaTh mpoCTeiiliie NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPHU PEIICHUH CTEPEOMETPHUECKUX

3aaa4

7.19

HpI/IBOI[I/ITL MPpUMEPLI MATEMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpHUpoac

U )KU3HH, PACIIO3HABATH MIPOABJIICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBE

7.20

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HaA IIPAKTHKE. aHaAJIU3UPOBATb

PCAJBHBIC CUTyallUM W NMPUMCHATH U3YYCHHBIC IOHATHA B IPOLIECCE




MOWCKA PEIICHUS MaTeMaTH4eCKHd CPOPMYIUPOBAHHON MPOOIEMBI,
MOJICIMPOBATh  pEAJbHBIE CUTyallud Ha  S3bIKE T'EOMETPHH,
UCCIE0OBaTh  IIOCTPOCHHBIE ~ MOJEIM  C  HCIHOJIBb30BaHHUEM
TeOMETPUYECKUX TOHATHH M TEOpeM, ammapara aiareOphl, peniath
NPaKTUYECKUE 3a/1a4M, CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPUYECKHUX

BCJIMNYHUH

11 KUIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeTHEro 001ero 06pa3oBaHus
pe3yJabTaTa
6 I'eomerpust
OnepupoBaTh  MOHATHSAMHU:  IMIUHAPHYECKAs  MOBEPXHOCTD,
6.1 o0pa3yronye MWIMHAPHYECKOW MOBEPXHOCTH, WIHHIP, KOHUYECKast
' MOBEPXHOCTh, OO0pa3yroIne KOHHYECKOW TTOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacno3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYECHHUS TEJ BpaICHUS
6.4 KiaccudumupoBaTs B3auMHOE pacroiokeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHSATHIMHU: IAPOBOM CETMEHT, OCHOBAHHE CErMEHTA,
6.5 BBICOTA CETMEHTa, IIAPOBOM CJIOH, OCHOBaHWE NIAPOBOTO CIIOS,
BBICOTA IIAPOBOTO CJIOS, IIAPOBOW CEKTOP
6.6 Bbruucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TEN BpalllCHUS,
' TEOMETPUYECKUX TEJI C PUMEHEHUEM (popMyI
OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B cdepy U
6.7 OTIMCaHHBIN 0KOJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU
TEJIO BpallleHUs
6.8 BbIYHCIATE COOTHOIIEHHS] MEXIY IUIOHIAASMH TIOBEPXHOCTEH U
. 00BbEMaMHU MOJAOOHBIX TeT
6.9 N3o00paxkate wu3ydaemble (GUTYPHl OT PYKH H C MPUMEHEHHEM
' MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX




00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeI

BpAILICHUSA

6.11

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPa30BbIBAaTh HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, MPeICTaBICHHYIO Ha

YEepTE)KaxX U PUCYHKAX

6.12

[IpumenaTH reOMETPUYECKHUE (bakThl JUIS peumenus
CTEPEOMETPUYECCKUX 3aJad, MPEIIOJAaralolliuX HECKOIBKO UIIaroB

peLIeHHUs, eClIM YCIOBUS IPUMEHEHUS 3aaHbl B IBHOU popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe Z[CI\/JICTBI/H[ CJIOKCHUA BCKTOPOB, BbIYMTAHUA BCKTOPOB U
YMHOKCHHA BEKTOpa Ha 4YUCJIO, 06”I)$ICH$ITI>, KakKMMH CBOMCTBAMH OHH

oOmamaroT

6.15

[IpumeHsTh MpaBUIO NapauieNenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OrnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA,
YyroJl MEXIy BEKTOpaMH, CKaJIsIpPHOE IPOU3BEICHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPEI

6.17

Haxonuts cyMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YUCIO, YroJl
MEXAY BEKTOPaMHU, CKaJISIpHOE MPOU3BEACHUE, PACKIIaAbIBATh BEKTOP

10 IBYM HEKOJIJIMHECAPHBIM BCKTOpaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemate HpOCTCfII.HPIC rCOMCTPHUYCCKUEC 3aJadud Ha IPHUMCHCHUC

BEKTOPHO-KOOPAWHATHOTI'O ME€TOJa

6.20

Pemate 3aa4d Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIIICHUMN W
HaXO0XIACHHC ICOMCTPHUUCCKUX BCINYNH 8(6] 06pa3uaM 50058
aJiropurMam, NpUMCHAA  HU3BCCTHBIC  MCTOIblI IIpU  PCHICHHH

CTAaHAAPTHBIX MATCMATHUYCCKUX 3a/la4

6.21

[IpuMeHsaTh MpOCTEWIINEe MPOTrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CHCTEMBbI TMPU DPELICHUH CTEPEOMETPHUYECKHUX

3aaa4

6.22

HpI/IBOI[I/ITL MMpUMEPLI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoOJe
U JKXH3HHU, PacCllO3HABATh IIPOSABJICHUEC 3aKOHOB TCOMCTPpHU B

HCKYCCTBE

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUS HA IMPAKTHUKE: aHAIU3UPOBATH




peanbHbIe CUTyallMM W MPUMEHATh W3YYCHHBIC MOHSTHUS B IpoIlecce
MOKCKA PEHICHUS MaTeMaTU4eCcKu c(hopMyIHMpOBaHHON MHPOOIEMBI,
MOJICIUPOBAaTh  pEajbHBIC CHUTyallud Ha S3bIKE T'€OMETPHH,
UCCIeoBaTh  IOCTPOGHHBIE ~ MOJENM  C  HCIOJIb30BAaHHEM
TeOMETPUYECKUX TIOHATHI W TeopeM, ammapara anreOpbl, pemaTth
NPaKTUYECKUE 33]auH, CBSI3aHHBIC C HAXOXKJICHHEM T'€OMETPHYECKUX

BCJINYHUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpur. Touka, mpsiMasi, MIOCKOCTh, IPOCTPAHCTBO.
[lonsiTve 00 aKCMOMAaTHUYECKOM TIOCTPOEHUM CTEPEOMETPUU: aKCHOMBI

CTEPEOMETPUH U CIICJICTBUSA U3 HUX

7.2

B3aumHoe pacnosokeHue TpSAMBIX B IPOCTPAHCTBE: MEepeceKaroluecs,
MapajuleJIbHbIE M CKpeluBaromuecs npsmMsle. l[lapamienbHOCTh NpsSMBIX U
IJIOCKOCTEH B TMPOCTPAHCTBE: TMapajUiebHbIE TPSIMBIE B TPOCTPAHCTBE,
MapaIIEBbHOCTh TPEX MPSIMBIX, NAPAILICTBHOCTh MPSIMON U TJIOCKOCTU. YTJIbI €
COHAINpPABJICHHBIMU CTOPOHAMH, YroJl MEXIy MpsMbIMH B TPOCTPAHCTBE.
[TapannenpHOCTh  IUIOCKOCTEM:  MapajuiesibHble  IJIOCKOCTH,  CBOMCTBA
napajuieIbHbIX TIocKocTei. I[lpocreiimue mnpocTpaHCTBEHHBIC (GUTYPHI Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesenuIe]l, IOCTPOCHUE CeUCHUH

7.3

[lepnieHIUKYIAPHOCTh MPSIMOW M IJIOCKOCTH: TEPHEHIUKYISApPHBIE MpsIMble B
MIPOCTPAHCTBE, MpPSAMBIC MapaJICIbHbIE U NEPIEHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHAUKYIIPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOl
MEPIEeHIUKYIAPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YrOJ MEKIY MPSAMON U
IUIOCKOCTBIO, JIBYTPAHHBIA  yroJl, JUHEWHBIA yrol JBYrPaHHOIO  yrja.
[lepnieHIuKyNIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpAMOM 10  TJIOCKOCTH, MPOeKIus  (GUTYypbl Ha  IJIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IJIOCKOCTEH: TMPH3HAK MEPHEHINKYAIPHOCTH  ABYX

mrockocrei. Teopema 0 TpEX NMEepHEHAUKYIISIPaX

7.4

Ilonsatue MHOT'OI'paHHHUKA, OCHOBHBIC JJICMCHTBI MHOTI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'PaHHUKH, pa3BépT1<a MHOT'OIrpaHHHKa. HpI/I3MaI N-yrojbHas
pu3Ma, rpaHu 1 OCHOBAHHA IIPU3MBI, IpsAMAasA U HAKIIOHHAA [MPU3MBI, OokoBast 1
IIoJHas MMOBCPXHOCTH IMPU3MBI. Hapannenennnez[, HpSIMOYTOJ'ILHHﬁ

napajuiejacnuiea u €ro CBOICTBA. HI/IpaMI/II[al N-yrojpHas nupamMuja, 'paHd U




OCHOBaHUE NHUpaMM/ibl, O0KOBasl U MOJIHASI IOBEPXHOCTh MMPAMU/IbI, IPABUIIbHAS
U yced€HHas MNUpamMuAa. OJEMEHTbl Npu3Mbl M nupamuabl. llpaBuibHbIe
MHOT'OTPaHHUKH: IIOHATHE IIPABUIBHOTO MHOIOTPaHHUKA, IIpaBUJIbHAS IIPU3Ma U
IIpaBUJIbHAS IHPAaMHUJIA, MPABWIbHAS TPEYrojbHas NUpamMuia U IPABUIIBHBIN
TeTpa’ap, KyO. [lpencraBieHue O TNpaBHIBHBIX MHOTOTPAaHHHKAX: OKTadIp,

nojaexadip U ukocasapyrue CedeHus: IpU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B TIPOCTPAHCTBC. CUMMCTPHA OTHOCUTCIIbHO TOYKH, Hp?[MOfI,
TIJIOCKOCTH. DJIeMEeHThI CUMMCTpUHU B [HUpaMUIax, mapajuiejacnuieaax,

IMpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 3ieMeHTOB MHOTOTPaHHMKOB: pEOpa, AuaroHanu, yriel. [lnomans
OOKOBOM MOBEPXHOCTU U TOJHOM TMOBEPXHOCTH MPSAMOM NPU3MBI, IUIOIIATb
OCHOBaHHWH, TeopeMa O OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [Lmommanp
OOKOBOM TOBEPXHOCTHM U TOBEPXHOCTH MPABUIBHOW MUpaMHIbI, Teopema O
momann yced€éHHo mnupamuasl. llonstue 06 o0béme. OOBEM mHMpaMHIBbI,

MIPU3MBI

7.7

[Tomobnbie Tema B mpocTpancTBe. (COOTHOWIGHUS MEXAY IUIOMIAASIMU

MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

6

I'eomerpust

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroniye IMIMHIPUYECKON MOBEPXHOCTH,
OChb IIWIMHApPUYECKOW moBepxHOCTH. [lunuuap: ocHoBanust u  OOKOBas

IIOBCPXHOCTD, o6pa3yfoma}1 H OChb, IIOaAb OOKOBOH M MOJIHO IMOBCPXHOCTH

6.2

Konunueckass moBepxHOCTb, 0Opa3yroline KOHHUYECKOW IOBEPXHOCTHU, OCh U
BEpLIMHA KOHMYECKOM mnoBepxHOCTH. KoHyc: oOcCHOBaHME U  BepIlIHHA,
oOpa3ymolas U 0Ch, IO, OOKOBOW M TIOTHOM TMOBEPXHOCTH. Y CEUEHHBIN

KOHYC! o6pa3y10ume " BbICOTA, OCHOBAHUA U OokoBast MMOBEPXHOCTH

6.3

Cdepa wm map: LEHTp, paauyc, AUAMETp, IUIOUIAJb IOBEPXHOCTU CQEpH.
B3anMHoe pacnosoxeHue cepbl M IUIOCKOCTH, KacaTellbHasi IJIOCKOCTh K

cdepe, momaaks chepsl

6.4

I/I306pa)KeHI/IC TCJI BpallICHUA Ha IIJIIOCKOCTH. P%BépTKa MUJIIMHApPA 1 KOHYCa




6.5

KomOunamuu ten BpamieHHs U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OTMCAHHBIN

oxoJio cepsl, chepa, BircaHHAs B MHOTOTPAHHHUK, UM TEJIO BPAIICHUS

6.6

[Tousitne 06 06véMe. OcHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaiuienenunena u ciaeactsus u3 He€. OOBbEM HMIHMHIpA,

koHyca. O0BEM Mmapa u TIomaas chepbl

6.7

[TonoGHble Tema B mpoctpancTBe. COOTHOMICHHS MEXKAY IUIOMIAISIMHE

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

6.8

Ceuenust nunuHApa (MapajulebHO W MEPHEHAMKYISIPHO OCH), CEYEHHs KOHyca

(mapanienbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUEHHUs 11apa

6.9

BGKTOp Ha TNIOCKOCTHU M B HIPOCTPAHCTBE. CnosxeHue M BBIYUTAHHE BCKTOPOB.
YMHOXEHHME BEKTOpa Ha 4ucino. PasynokeHue BeKropa IO TpEM
HEKOMIUIAHApHbIM BekTopaM. [IpaBwiio mnapamnenenunena. Pemenuwe 3anad,

CBSI3aHHBIX C IPUMEHEHHUEM IIPABUJI ACHCTBUI C BEKTOpaMH

6.10

[IpssMoyronpHas cuctema KOOpAMHAT B NpocCTpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocrenmue 3agaun B KOOpAMHATaX. YToJl Mexay BekTopamH. CkalspHOe
MIPOU3BEACHNE BEKTOPOB. BhruncieHue yrioB Mexay MPsMBIMH U TUIOCKOCTSIMHU.

KoopauHaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a/1au




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI cpeIHero
0011ero oopa3oBaHus

Brnagenne metomamMu J0Ka3aTeNbCTB, aITOPUTMaMHU PEIICHUsS 3a/1a4;
yMeHue (HopMyJIHpOBaTh U ONEPUPOBATH MOHATUSMU: OIpENEICHUE,
aKCHoMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, MPU3HAK, JOKa3aTEIbCTBO,
paBHOCHJIbHBIE  (DOPMYJIUPOBKHU; INPUMEHATh  UX;  YMEHHE
dbopmynupoBaTh 00paTHOE€ U TMPOTHUBOIOJOXHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPBI, HCIIOJIB30BATH METOJ
MaTeMaTU4YEeCKOU HWHAYKIOHH, IMPOBOANTH JO0Ka3aTCJIbHBIC
pacCyXJCHHS TIPpU pPENICHUW 3a7ad, OICHWBATh JIOTHYECKYIO
MPAaBHIBHOCTh PACCY)KACHUH; YMEHHE OIEPHPOBATH TOHSATHIMHU:
MHOJKECTBO, TOJAMHOKECTBO, OIEPAIlUH HaJ MHOXXECTBAMH; yMEHHE
WCIOJh30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar i OTHCaHHS
peabHBIX TMPOIIECCOB | SIBICHUH M NPU PEIICHUH 33734, B TOM YHCIIE
U3 JPYruX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATH MOHSATHSIMHU:
rpad, cBs3HBIM Tpad, AepeBO, IHUKI, rpad HA TUIOCKOCTH;, yMEHHE
3aJaBaTh M ONHKCBHIBaTh  Tpadpl  Pa3IUYHBIMA  CHOCOOAMH;

UCIO0JIb30BaTh Tpadbl IPU PEIICHUN 3a/1a4

VYmenune OIICpUpOBATh IMOHATHAMMU. HATypaJbHOC YHCIIO, ICII0C
YUCJIO, CTCIICHb C LCJIbIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOfI
CTCIICHHU, CTCIICHb C pPalUOHAJIIBHBIM IIOKAa3aTCJICM, CTCIICHb C
,Z[eﬁCTBHTeHLHLIM IIOKa3aTcCJIEM, HOFaqu)M qucia, CHHYC, KOCUHYC U
TAHI'CHC IIPOU3BOJIBHOTO YHCJA, OCTATOK IO MOAYJIHO, pallMOHAJIbHOC
YUCJIO, UppallUOHAJIBHOC YHCJIIO, MHOXCECTBA HATYPAJIbHBIX, LCJIbIX,
palOHAJIbHBIX, JEHCTBUTEIBHBIX quceil; YMCHUC HCIIOJIb30BATh
IMPU3HAKHU ACIIMMOCTH, HauMEHBIITHH O6II.[HI>'I JACITNUTCIIb U HAMMCHBIIICC
06mee KpaTHOC, aJIT'OpUTM EBknunga npu peUHICHUN 3aaa4,
3HAKOMCTBO C PAa3JIMYHBIMU MO3UIUOHHBIMU CUCTCMaMU CUHUCIICHUS,

YMCHHC BBIINIOJIHATE BBIYHUCJICHUC 3HAUCHUH H npeoGpa30BaHH$1




BBIPQKEHUH CO CTENEHSAMHU W Jorapugmamu, mpeoOpa3oBaHUs
IpOoOHO-pallMOHANIBHBIX ~ BBIPQKEHUH;  yMEHHUE  ONEpUpPOBATH
HNOHSTUSIMU: TIOCJIE0BATENbHOCTh, apuU(MeTHyecKas Mporpeccus,
reoMeTpHYecKast nporpeccus, OECKOHEYHO yObIBaromias
reoMeTpHYecKast IIporpeccusi; yMeHue 3aJaBaThb
IOCJIEZIOBATEILHOCTH, B TOM YHCJIE C IOMOUIbIO PEKYPPEHTHBIX
(dbopmynn; yMEHHE OINEpUPOBATH TMOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONMpsOKEHHBIE  KOMIUIEKCHBIE  YHCla, MOAYJIb U  apryMEHT
KOMILJIEKCHOTO ~ 4ucia, (opMa 3amucu  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckasi, TPUrOHOMETpUYECKasi M anredpandeckas); yMeTb
MPOU3BOJUTE  apUPMeTHUECKue JEHCTBUS C  KOMIUIEKCHBIMU
YHCclIaMU; IPUBOIUTH MPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCET;
ONIEPUPOBATh MOHATUSAMM: MaTpuma 2xX2 wm 3X3, onpeaenuTenb

MaTpHIIbl, TCOMETPUUECKHUI CMBICI OTIpeAETUTENS

Ymenue OTICpUPOBATH TIOHSTHSIMH paroHaIbHbIE,
WppalMoHallbHbIE, MOKa3aTelbHbIe, CTENEHHBIE, JIoOrapu(pMUUECKUeE,
TPUTOHOMETPUUECKHE YpPAaBHEHHUS M HEPABEHCTBA, HUX CHUCTEMBI;
YMEHHME OIEepUPOBATh TMOHATUSMU: TOXKAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpaBHEHUN U
HEpaBEHCTB, PAaBHOCWJIBHOCTh ypaBHEHUH, HEPABEHCTB M CHCTEM;
YMEHHE pellaTh YpPaBHEHHS, HEPABEHCTBA M CUCTEMbI C IMOMOIUIbIO
pa3IUYHbIX TPUEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHusT MaTeMaTU4YeCKUX 3aJad U 3a7ad U3 pa3IMuHbIX 00jacTeit

HAayKu U peaJn,Hoﬁ KHN3HU

YMeHue onepupoBaTh HNOHATUAMM: (QYHKUUS, YETHOCTb (DYHKIIMH,
HEepUOIUYHOCTD byHKIMH, OrPaHUYEHHOCTh ¢GyHKLHY,
MOHOTOHHOCTh (DYHKLIMH, 3KCTpeMyM (YHKIMM, HauOojbliee Hu
HaVMEHblIee 3HaueHHs (YHKUUU Ha TPOMEXKYTKE, HeNpepbIBHAS
¢GbyHKUuMs, acuUMNTOTHl Trpaduka (GYHKIUM, IepBas U BTOpas
npou3Bo/HAs (QYHKIUH, TEOMETPUYECKUH U (U3NYECKUH CMBICIH
NPOM3BOJIHOM, MEpBOOOpa3Hasi, OMNpeNesEHHBIA HHTErpai; yMEHHE
HaXOJUTh AaCUMITOTHl TIpaduka (GYHKIUU; YMEHHE BBIYUCIATH

NNPOU3BOJHBIC CYMMbI, IIPOU3BCACHUA, YaCTHOIO M KOMIIO3UIIUU




(GyHKUIMH, HAXOAUTh ypaBHEHUE KAacaTeNbHOW K rpaduky (yHKIHU;
yYMEHUE HaXOJIUTh HPOM3BOJHBIC UIEMEHTAPHBIX (PYHKIMI; yMEHHE
UCTIOJIb30BaTh MMPOU3BOIHYIO JJISl UCCIIEAOBaHUS (DYHKIMNA, HAXOIUTh
HanOOJIbIINE W HAaUMEHbBIINE 3HaueHUsI (QYHKIUI; CTPOUTH rpaduku
MHOTOYJIEHOB C HCIOJb30BAaHUEM ammapara MaTeMaTH4eCKOIo
aHaln3a; MPUMEHATh TMPOM3BOJHYIO JUIS HAXOXKICHHS HAMITy4IIEro
pelieHus B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-IYKOHOMUYECKUX U
dbu3uYeckux 3aJavyax; HAXOAUTh IUIOMATM U O00BEMBI (Qury c
MOMOIIBIO WHTETpajia; MPHUBOAUTH TPUMEPHl MATEMaTHYECKOTO

MOJIENTUPOBAHUS C TIOMOIBIO (D HepeHIIMATBHBIX YpaBHEHUI

YMeHue onepupoBaTh MNOHATUAMU: TpapuK QyHKUMH, oOpaTHas
GbyHKIMSA, KOMIO3UIMS (QYHKIMMA, TuHEHHas GyHKIUS, KBaJpaTUuHas
GbyHKIMSA,  pauMoHanbHas — (QYHKUMS,  CTeNeHHas  (QyHKIus,
TPUTOHOMETpUUYECKHE (PYHKIUHU, OOpaTHbIE TPUTOHOMETPHUECKHE
(GbyHKIMM, TMOKazarenbHas W Jorapupmudeckas (QyHKIUU; yMEHHUE
CTPOUTH rpadKH U3YICHHBIX ()YHKIIUMA, BBITIOJIHATH MPE0Opa3oBaHUs
rpa¢ukoB  (QYHKIMHA, WCMOIB30BaTh TpaduKu I8 U3YYCHHS
MIPOLIECCOB M 3aBUCUMOCTEH, ITPU PELICHUHN 3aJ1a4 U3 IPYTUX yU4eOHBIX
NPEeIMETOB U 3a/a4 U3 pealbHOM JKU3HU; BbIpaXkaTh (popMynaamu
3aBHCUMOCTH MEXJy BEJIMYMHAMM; HCIOJB30BaTh CBOMCTBA H
rpa¢uku GyHKUMN JUIS peleHHs] YypaBHEHHH, HEPaBEHCTB U 3a1ay C
napameTpamu; U300paxaTb Ha KOOPAMHATHOMN IJIOCKOCTH MHOXECTBA

pelIeHnii ypaBHEHUH, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aJa4l pPAa3HbIX THUIIOB (B TOM 4YHCJIC Ha
IMPOOCHTBI, A0JIHU U YaCTHU, Ha IBUKCHHUC, pa60Ty, CTOUMOCTB TOBApoOB
U YyCIyr, HaJOr", 3ajadd U3 obnactu VIIpAaBJICHUA JIMYHBIMU U
CEMEMHBIMH (bl/IHaHCB.MI/I); COCTABJIATb BBIPDAXKCHUA, YPAaBHCHUA,
HCPaBCHCTBA U HUX CHCTCMBI IO YCIOBHUIO 3aJaydu, HCCICA0BATH
IMOJIYYCHHOC pCIICHUEC U OICHHUBATDH HpaB)IOHOI[O6HOCTL PE3YJIbTATOB,
YMCHHUEC MOJCIUPOBATH PCAJIBHBIC CUTyAllUW HaA SA3BIKE MATCMATUKU,
COCTaBJIATH BBIPAXKCHUA, YPAaBHCHHA, HCPABCHCTBA U UX CHUCTCMBI 110
YCIOBHIO 3ajgaydu, HUCCIICA0BATh TMOCTPOCHHBIC MOJCIHN C
HCIIOJIb30BAHUEM arrapara anre6pbl, HHTCPIPETUPOBATDH

HOJ’Iy‘IGHHLIfI pe3yiabTart




YMeHue omnepupoBaTh IMOHATUAMHU: CpeaHee apuMeTHdecKoe,
MeauaHa, HauOoJblee 1 HauMEHbIIIee 3HAaYeHUs, pa3Max, IUCIIepCHs,
CTaHJApPTHOE OTKJIOHEHHME YHCIOBOrO Habopa; yMEHHME H3BIIEKATh,
UHTEPIPETHPOBATh MH(OPMAIHMIO, TIPEACTABICHHYIO B TaOnHIax, Ha
auarpamMmax, Tpajukax, OTPaKarollyld CBOMCTBa  peajbHBIX
IPOIIECCOB M SIBJICHUH; TMPEACTABIATH HH(YOPMAIMIO C MOMOIIBIO
TabIUI W AMarpaMm; HCCIeA0BaTh CTATUCTUYECKUE IAHHbBIE, B TOM
ylyclie C NPUMEHEHHEM TIpa@HUuecKuX METOJ0B U DJIEKTPOHHBIX
CPEICTB; TrpaUuecKd HCCIEN0BaTh COBMECTHbIE HAOIIOJAEHUS C

IIOMOIIIBIO JUArpaMM PAaCCEUBAHMS U JINHEWHON PErpeccuu

YMeHne onepupoBaTh MNOHATHSAMU: CIYYAWHBIM ONBIT M CIydalHOE
coObITHE, BEPOSATHOCTH CIy4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM TpaUyecKUX METOJIOB; IPUMEHSThH
(hopMyIIBI CIOKEHUS M YMHOXKEHHS BEpOSITHOCTEH, (hOpMyITy MOTHOU
BeposATHOCTH, (opmyny bepHymnu, xomOuMHATOpHBIE (AKTHI U
(GopMyInbl; OLIEHMBAaTh BEPOSITHOCTH pEAbHBIX COOBITHH; yMEHHUE
ONEpUPOBATh NOHATHUAMHU: CIIydalHas BEJMYMHA, pPaCIpEIcIICHUE
BEPOSITHOCTEH,  MareMaTHYeCKOe  OXHUAAHWE, JUCHEpPCHs U
CTAaHJAPTHOE  OTKJIOHEHHE CIy4alHON  BEIMYMHBI,  (DYHKLIHHU
pacnpeneneHuss M IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOIO H
HOPMAJIBHOIO paclpeieiieHul; YMEHHE MWCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX PpAaCIpEeACICHUM JUlsl pElIeHHs 3anad; 3HaKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX 4YHMCElI, METOAbl BbIOOPOUHBIX
UCCIICJOBAHMM; yMEHHE IPUBOAWUTH IPUMEPHI INPOSIBICHUSA 3aKOHA
00JBIIMX YKCET B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSIX; YMEHUE
OIEpUPOBaTh MNOHATUSAMM: COYETaHHE, IIEPECTAHOBKA, YUCIO
COYETaHUHM, YHCIO NEepecTaHoBOK; OuHOM HploTOHA; ymeHue
OPUMEHATh KOMOUMHATOPHbIE (DAaKThl M PACCYXKACHUS s PELICHUS
3aJa4y; OLIEHMBAaTh BEPOSITHOCTH PEAIbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYI0O ~ MOJEIb M  HMHTEPIPETHPOBATh  MOJIYYECHHBIN

pe3ynbTat

YMmenue ONCpUpOBaTh IMOHATHAMU: TOUKA, IpiAMaAdA, TIIJIOCKOCTD,
IMPOCTPAHCTBO, OTPEC30K, JYyY, BCJIMNYMHA YIJIA, TIOCKHUI yrou,

JBYIPaHHBIN Yroj, TPEXTPAHHBIM YroJ, CKpEIIMBAIOLINECs IMpsMbIE,




[apaJUIEIbHOCTh U IMEPIECHAUKYISIPHOCTh IPSMBIX U IUIOCKOCTEH,
YroJl MEXIYy NPSAMBIMH, YrOJl MEXKAY INPSMON M IUIOCKOCTBIO, YIroOJI
MEXIYy IUIOCKOCTSMM, pAacCTOSHUE OT TOYKM JO IUIOCKOCTH,
pacCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTIMMU;
YMEHHUE HCIOJb30BaTh IMPH PEHICHWH 3a7ad W3ydeHHbIE (aKThl H
TEOpPEMBbI TUTAHUMETPHH;, YMEHHE OIEHMBATh pPa3Mephl OOBEKTOB
OKPYXKAIOILIEr0 MUPA; CTPOUTh MATEMATUYECKUE MOJIEIHN C TOMOILBIO
F€OMETPUYECKUX NOHATUN M BEIWYMH, pPEIIaTh CBSI3aHHBIC C HUMH

MMPAKTUYCCKUC 3aJa4n

10

YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAbL (QUIYpPBl, OO0BEM
¢burypsl, MHOTOTPaHHHMK, NPaBUJIbHBI MHOTOTPAaHHUK, CEYEHHE
MHOTOTpaHHUKa, Ky0, Mapajienenumes], npusma, nupamuaa, purypa
U TIOBEPXHOCTh BpALIEHUS, HWIMHJIpP, KOHYC, 1map, chepa, mionaib
chepbl, IUIOMAL TMOBEPXHOCTH MHUPAMHIbI, MPU3MBI, KOHYCa,
UWiInHApa, o00BEM Kyba, MPSAMOYrOJBHOTO Mapajuliesenunena,
NApPaMHUJIbl, TPU3MBI, I[WIAHIpA, KOHyca, Ilapa, pa3BEépPTKa
MIOBEPXHOCTH, CEYEHUSI KOHYCA U LUJIMHJpPA, MMApAUIEIbHbIE OCH WU
OCHOBAaHHUIO, CEYeHHe Iapa, IUIOCKOCTh, Kacawomascsi cdepsl,
LWAJMHIPA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOTIOTPAHHUKA,
n300paxkaTh MHOTOTPAaHHUKH, (DUTYPHI U IOBEPXHOCTHU BpAIICHUS, UX
CEYEHMS, B TOM YHUCJIE C MOMOUIBIO AIEKTPOHHBIX CPEACTB; YMEHHE
OPUMEHSTh CBOMCTBA TIE€OMETPUYECKHX (UTYp, CaMOCTOSITEILHO
(dbopMynupoBaTh ONpENENeHUs U3y4aeMbIX (QUryp, BbLABUraTh
TUIOTE3bl O CBOMCTBAX U IMpPHU3HAKaX TreoMeTpudeckux Quryp,
000OCHOBBIBaTh  WJIM  ONpOBEpraTb HX; YMEHHUE TPOBOJUTH
KIaccu@ukanuo QUryp MO pa3IUYHbBIM [PHU3HAKaM, BBITIOJIHATh

HCO6XOI[I/IMI>IG JOIMOJHHUTCIIbHBIC ITIOCTPOCHU A
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YMeHue onepupoBaTh HNOHATUSMM: JIBWKEHHE B IIPOCTPAHCTBE,
napajjienbHbli  TMEepeHOC, CHUMMETpHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, IHpeoOpazoBaHUe M0A00UsA, M0/100HBIE
(Gurypsl; yMeHue pacro3HaBaTh PaBHbIE U M0JI0OHBIE (GUTYPHI, B TOM
4ylucllie B INPUPOJE, MCKYCCTBE, AapXUTEKType; HCIOJb30BaTh
TEOMETPUYECKHE OTHOLICHWS IIpU PpELICHWM 3a/1ad; HaxoJIUTh

TCOMECTPUUCCKUC BCIIMYHNHBI (I[J'II/IHa, yroJi, mjiomanib, O6’LéM) npu




pelleHun 3a1a4 U3 JAPYrux Y4eOHBIX MPEIMETOB U U3 pealbHOU
KU3HU; YMEHHE BBIYHCIATH T'€OMETPUUYECKUE BEJIIMYMHBI (JJIMHA,
yroi, IUIOIIAAb, OOBEM, IUIOWIA[b IOBEPXHOCTH), HCIOJIB3Ys
U3yYeHHBIC (POPMYIIBI M METO/IbI, B TOM YHCIIE: TUIOMIA/b TOBEPXHOCTH
NUpaMUbl, MPHU3MBI, KOHYyca, IHJIMHAPA, IUomanb chepbl; 00béM
Ky0a, TPSIMOYTOJbHOTO Tapajulefienuneaa, MUPaMUJIbl, IPU3MBI,
HWINHIApA, KOHYCa, Iapa; YMEHHE HAaxXOJUTh OTHOIIEHHE OO0BEMOB

M0I00HBIX UTYD
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YMeHue onepupoBaTb HOHSTHUAMM: NPSIMOYrojibHasE CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOpAMHATHI TOYKH, KOOPJIMHATBl BEKTOpA,
CyMMa BEKTOpPOB, IPOMU3BEIACHUE BEKTOpAa Ha YHCIO, PA3JIOKECHHUE
BeKTOpa 1o 0a3ucy, CKaJsIpHOE MPOU3BEJEHUE, BEKTOPHOE
MIPOU3BEICHUE, YrOoJ MEXJIy BEKTOpaMH; YMEHHUE HCIOJIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIM METOJ JUIsl PElIEHUs] T€OMETPUUYECKUX

3a/1a4 U 3a/1a4 IpYrux y4eOHbIX IPEeIMETOB

13

YMmenue BbIOMpATh MOAXOISAIIMM METOA MJIsi pelIeHUs 3ajauu;
MMOHMMAaHHe 3HAYUMOCTH MAaTE€MaTHKH B HW3YYEHHUU MPHUPOJHBIX U
OOILIECTBEHHBIX TMPOIIECCOB M SIBICHUH; YMEHHE pPAaclOo3HaBaTh
MPOSIBJIEHNE 3aKOHOB MAaTeMAaTHUKH B MCKYCCTBE, YMEHHUE NMPUBOAUTH
MPUMEPBl MATEMATUYECKUX OTKPBITHH POCCUMCKOM ©U MHPOBOMU

MaTeMaTH4eCKOi HayKHu




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

Kon

1 Yucna v BBIYMCICHUS

1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIMMOCTH UETBIX YUCET

19 Pammonaneupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, TMPOIEHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE TPOOH

13 Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHU. JencrtBus c
' apu(pMEeTHIECCKUMHU KOPHSIMH HATypaJTbHOH CTETICHN

14 Crenenb ¢ 1enbIM MokaszareiaeMm. CTeNeHb ¢ PalMOHAIBHBIM IOKA3aTEeJICM.
' CBolicTBa CTEIEHU

15 CuHyC, KOCMHYC M TAaHTEHC YHUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIE JOTapUPMBbI

JlelictButenbHble 4ucIa. ApuMeTHYeCKue orepanuud ¢ JACHCTBUTECIBHBIMU
1.7 yucnaMu. [IpuOmmk€HHbIE BBIYMCIECHUS, MpaBWiIa OKPYIJICHUS, NPHUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM

1.8 [IpeoOpazoBanue BeIpaKeHU

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u ApoOHO-paIOHATbHBIC YPAaBHEHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U TorapuMUUYECKHe YpaBHEHUS

2.5 Lenble u ApoGHO-paLlMOHANIbHbBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTtemMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB




2.10

ypaBHeHI/ISI, HCPABCHCTBA U CUCTCMBI C IMapaMCTpaMu

211 Martpuna cucTeMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpapuKH
31 Oynkys, crnocoOsl 3amanust GyHkun. I'paduk GyHknun. BzaumHo obpatHbie
. ¢bynkuuu. Yéraepie n Heuétneie Gynkuuu. [leproanueckue GyHKIuN
OOnacte ompeneneHuss M MHOKECTBO 3HaueHWil ¢yHkmuu. Hymm QyHKmm.
35 [IpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIWH.
' MakcuMymbl 1 MUHUMYMBI (pyHKIEH. HanOosbplnee m HauMeHbIIee 3HAUYCHHUE
(YHKIIMM HAa IPOMEXKYTKE
33 Crenennas (QpyHKIMS ¢ HaTypaJbHBIM W II€JIbIM TOKa3aTeneMm. E€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMmnroTsl rpadukoB QyHkumii. CBoiicTBa (QYHKUHH,
' HENPEephIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEH
38 Apugpmernueckas W reoMmerpuueckas mporpeccud. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Hauana maTemaruyeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 3JIEMEHTAPHBIX (DYHKIIHIMA
[IpuMeHeHre NPOU3BOAHON K HCCIIEAOBAaHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 aKcTpeMyMbl. HaxoskeHne HanOoJbIIero ¥ HaMMEHBIIETO 3HAYCHHS (YHKITUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepanuy Hajl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Komb6unatopuka




I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMbIe U TIIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpaleHUs

7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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