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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yUYEHUH
00y4aroIMMUCS MOHATUNHBIX OCHOB I€OMETPHUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aa4, YMCEHHME BBIJIBUIAaTb M  OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKux 3aaad.

[{enb ocBoeHus nmporpamMmbl yueOHOro Kypca «I'eomerpusd» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOydaromuxcs Ipu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHoi obnact «MaremaTtuka u
uHpopMaTrka»  yepe3  OOECleUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpropuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHue MPeaCTaBICHUs 0 TEOMETPUU KaK 4aCTH MUPOBOU KYJIBTYpPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH W U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJEThb  OCHOBHBIMM  TOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTOTPAaHHUKM W Te€la BpallCHUsA, KOHCTPYHUPOBATh TI'€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTEIbCTB U aJITOPUTMOB
pelieHus, yMEHUs HUX INPUMEHATH, NPOBOAMTH JOKA3aTEIbHBIE PACCYXKACHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B MPOBEACHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIJICKTYAIIbHBIX W TBOPUYECKUX
CrocoOHOCTEW 00ydaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPHUH;

dbopmupoBanrne (PYHKITMOHATIEHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHHSI pPAaclo3HaBaTh MPOSIBIICHUS TEOMETPUUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYAllMi, HCCICAOBAHUS TOCTPOCHHBIX MOJCIIEH,
MHTEpIIPETALUY MOJTYyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEpKaTEIBHBIMU JIMHUSIMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM HA YINIyOJIEHHOM YpPOBHE OOy4YE€HHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSAM, HO U MO rojgaM oOyuenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0y4YaroIIHecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIEIOBATENIBHO U MOCTYIATENbHO, C
COOJIIOJIEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YUaIOIUXCsl, PaCIIUpss U yriayOmsis
e€, 00pazys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIIyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycioBus  Juis auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX IMporpamMM, OOeCleyuTh yriyOJIEHHOE
M3Yy4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOTro npeameTa «MaremaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
yduéTtoMm BbIOOpa Oyayied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Heaento), B 11 kmacce — 99
yacoB (3 Jaca B HEJEINIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ cTepeoMeTpur. Touka, npsaMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapauiebHOCT IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNbHOrO MPOEeKTUpoBaHMs. W3o00paxeHue
¢buryp B mapayyieNbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK TMEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronaneHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
mIocKkocTer. Teopema o TpEX NMepHeHIuKyIspax.

VYriael B NpOCTPAaHCTBE: YroJl MEXAY INMPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yIoJI, JIMHEWHBIN yrojl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, NOPSAMOYTOJIBHBIA — NApajuleenune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEpXHOCTM MHOTOrpaHHuMKa. Teopema Oilnepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, IMPaBWIbHAS TPEyrojbHas NUpamMuAa M IMPaBHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’Jp,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, AUaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH U MOJHOW IMOBEPXHOCTU NPSIMOM HPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPAMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MMPaMHUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOIOI'DAaHHHUKE: CUMMETPHUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPBI. IIpU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpaslIoOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJN Mexay BekTopaMu. CKalsipHOE MPOU3BEIIECHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTusi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O0béM. OcHoBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. OO0bEM mnpsiMOd U
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl U KoHyca. O0bEM I1apa U IIapoBOTO
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsATHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chephl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAJCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnomoOusi, roMmoreTus. PelmieHune 3amad Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYECHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHMI: METOJ| CJIEA0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepalud HaJ BEKTOpamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBa BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucteMa KoopauHat B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne Bekropa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3aja4.

JIBUKEHUs B IPOCTPAHCTBE

JIBmxeHus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mme cBoiicTBa JBWXXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHEHTpaJIbHAasl CUMMETpPUS, 3€pKAJIbHAsS CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJTYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl U JAPYroe), YMEHUue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOLJIOMY M HAaCTOSAILIEMY POCCUWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOI0 Hapoja, cpopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTJIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NUYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUHU PAKTUUECKUX 3a/1ady MaTeMaTUYeCKOW HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHEHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKHW U OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW MesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JAESTEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATWUW, OTHONIICHUN MEXAy TMOHATUSIMU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCcO0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (opMax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOLLEHMsI, SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEeHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEH, HAIEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me W CXOACTBO MO3ULMN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpEe3eHTALUU U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBHSA
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4l, BEIOMPATh CIIOCO0 PELIeHHS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABATENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUII U MBICIMTENIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHbIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTAaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yIbTaTOB AESTEIbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAsI 1eATEIBHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, HOPUHUMATh IE€Jlb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOLECC U pPE3yslbTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoOBbIX (opMax paldoThl (00CykaAeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» M MHBIE), BBINOJIHATH CBOK YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUSA C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUAM, CHOPMYITHMPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayIuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATHUSIMHU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpAs  OCHOBaHUS IS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAaHNUE (DUTYp HA IJIOCKOCTH, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (pOpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUW U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEILICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYECHHbIE 3HAHUSA Ha TMPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYAllMH, MPUMEHATh MU3yYECHHbIE MOHSTHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4eckKd  chopMmynnpoBaHHON
npo6sieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCHOJIb30BAHUEM TI'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHMUYECKOW U CEepUuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Tela BpamleHus (LMWIUHAP, KOHyC, cdepa U Mmap) H
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIOokKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpalleHHUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMU C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIOOHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4 HA BBIYMCIICHHUE YIJIOB MEXKY IMPSIMBIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MPU PEIICHUH;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BpAICHUS: CCUCHMS LWJIMHIIpA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiiebHbIe
OCHOBAHHUIO Y TIPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMSI CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluU, IPUMEHATh U3YUYCHHbIC
NOHATHUS, TEOPEMBbI, CBOHCTBAa B IIpPOLIECCE IIOMCKA  PEIICHHS
MaTeMaThyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha SI3bIKE T'€OMETPHM, HCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
bubnunoreka LIOK
B 23 1
! BE/ICHHE B CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
) B3anmHoe pacnionoxeHue npsMbIx B 6 1 bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 75 bubnnoreka [JOK
IJIOCKOCTEMN B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
1 1
> ¥/ TIIBL 11 pACCTOSHIS 6 https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
M 7 1
6 HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
B 12
! CKTOPEL B NPOCTpaHCTEe https://m.edsoo.ru/1c209e37
g IToBTOpenue, 0000IIeHNE U CUCTeMaTH3alHs 5 5 bubmuoreka [OK
3HAHUU https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3iesioB H TEM mudpoBbIe
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
bubmuorexa [JOK
1 A 15 1
HATUTHHACCKA FEOMETPHA https://m.edsoo.ru/1¢209e37
) [ToBTOpenue, 0000IICHNE 1 15 | bubmmoreka [IOK
cucTeMaTH3als 3HaHUH https://m.edsoo.ru/1¢209e37
3 O0BEM MHOTOTpaHHUKA 17 1 bubmmorexa LOK
https://m.edsoo.ru/1¢209e37
b K
4 Tena BpameHus 24 1 nosmorexa O
https://m.edsoo.ru/1¢209e37
5 [Inomaay noBepxHOCTH U OOBEMBI 9 | bubnnorexa [HOK
KPYTJIBIX TEII https://m.edsoo.ru/1c209e37
6 i a— 5 | bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpenue, 0600IIEeHNE U 14 5 bu6mmoreka [JOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
nugposeie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuuyeckue
Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
OcHoOBHBIE MpaBWIIa U300paKEHUS Ha
bubnunoreka LIOK
1 PHUCYHKE IJIOCKOCTH, MapalieIbHbIX 1
https://m.edsoo.ru/1¢209e37
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTHs cTepeoMeTpun: TOUKa, IpsMmas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
bubnunoreka LIOK
2 IpaBujIa N300pakKeHUsI Ha PUCYHKE 1
https://m.edsoo.ru/1¢209e37
IJIOCKOCTH, TMapaJIIENIbHBIX MPSIMBIX
(OTpe3KoB), cepeInHbI OTPE3Ka
[TonsTus: mepecekaronuecs MIOCKOCTH,
bubmnoreka IIOK
3 MepeceKaroIINecs MpsiMasi U TIOCKOCTb; 1
https://m.edsoo.ru/1¢209e37
MOJTYTIPOCTPAHCTBO
[TonsTus: mepecekaronuecs MIOCKOCTH,
4 MepeceKaroIIrecs mpsiMasi ¥ TUIOCKOCTb; 1 bubmmorexa [TOK
P P ’ https://m.edsoo.ru/1¢209e37
MOJTYTIPOCTPAHCTBO
MHororpaHHuKu, U300paKeHUE
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX (UT 1 bubmmorexa [TOK
P poctp P, https://m.edsoo.ru/1¢209e37
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKeHUE
. but6mmoreka [IOK
6 MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYD, 1

HECYIIECTBYIOINUX O0OHEKTOB

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




7 AKCHOMBI CTEPEOMETPUM U TIEPBHIE bubnmnoreka HOK
CIJIEZICTBUS U3 HUX https://m.edsoo.ru/1c209e37

g AKCHOMBI CTEPEOMETPUH U NTEPBbIE bubmmoreka [JOK
CIEICTBUS U3 HUX https://m.edsoo.ru/1¢209e37
AKCHOMBI CTEPEOMETPUH U TIEPBHIC

9 cnenctBus U3 HUX. CriocoObl 3a1aHus bubnuorexa [JOK
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE. https://m.edsoo.ru/1c209e37
O603HaueHUs TPSIMBIX U TUIOCKOCTEH
N300pakeHne ceueHuil mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X

10 pebpa. M3o0pakeHne nepecedcHus bubmmoreka [JOK
MOJYYEHHBIX MIOCKOCTEN. https://m.edsoo.ru/1c209e37
PackpamnBanue nocTpoeHHBIX CEUEHUI
pa3HBIMU LIBETAMHU
N300paxkeHne cedeHuii mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X

1 pé6pa. N3o0paxkeHue nepeceueHust bubmuoreka [IOK
[TOJIyYEHHBIX IIJIOCKOCTEM. https://m.edsoo.ru/1¢209e37
PackpammBanue nocTpoeHHBIX CEUEHUI
pa3HBIMU LIBETAMHU
N300paxenune ceueHnit nupamuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOAT Yepe3 X

12 pebpa. M3o0pakeHne nepecedeHus bubnmoreka [JOK
MOJYYEHHBIX INIOCKOCTEMN. https://m.edsoo.ru/1c209e37
PackpammBanue nocTpOEeHHBIX CEYEHU M
pa3HBIMU LIBETAMHU
N3o06paxkeHne ceyeHunii mupamMuibl, Kyda u

13 MIPU3MBI, KOTOPBIE MPOXOJAT Yepe3 X Bubmmorexa [IOK

pebpa. M3o0pakeHne nepecedeHust

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




IIOJIyYE€HHBIX IUIOCKOCTEM.
PackpamnBanue oCcTpOCHHBIX CEYEHUN
Pa3HBIMU LIBETAMHU

14 Merton cinenoB Juisi HOCTPOCHUS CEUYCHUI bubnmnorexa HOK
https://m.edsoo.ru/1c209e37
Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
15 CaolicTBa nepeceyeHril MpsSIMbIX U bubmmorexa [JOK
. https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
Meroa cneoB Ajisi MOCTPOEHHUS CEYEHUH.
16 CBoiicTBa niepeceueHuit ll:')IpSIMBIX u bubmmorexa LIOK
. https://m.edsoo.ru/1¢209e37
IJIOCKOCTEMN
[TocTpoenue cevueHmii B mupamuie, Kyoe
17 o TpéM Toukam Ha pébpax. Coznanue bubmmoreka [JOK
BBIHOCHBIX YEPTEXKEH U 3aMUCh 11aroB https://m.edsoo.ru/1c209e37
MIOCTPOEHUS
[TocTpoenue ceuenuii B mupamue, Kyoe
18 o TpémM ToukaM Ha pébpax. Co3nanue bubmuoreka [IOK
BBIHOCHBIX YEPTEXKEHN U 3alIUCh L1aroB https://m.edsoo.ru/1¢209e37
MOCTPOEHUS
[TocTpoenue ceuenuii B mupamue, Kyoe
19 o TpémM ToukaM Ha pébpax. Co3nanue bubmuoreka [IOK
BBIHOCHBIX YEPTEXKEH U 3alHCh I1aroB https://m.edsoo.ru/1¢209e37
MOCTPOEHUS
[TocTpoenue ceuenuii B mupamue, Kyoe
20 o TpémM ToukaM Ha pébpax. Co3nanue bubnmnorexa [JOK
BBIHOCHBIX YEPTEXKEHN U 3alHCh I1aroB https://m.edsoo.ru/1c209e37
MTOCTPOEHUS
o1 [ToBTOpenune mnanumerpuun: Teopema o bubmuoteka [IOK

MPOIOPLMOHANIBHBIX 0Tpe3kax. [lono0Oue

https://m.edsoo.ru/1¢209e37




TPEYTOJIbHUKOB

[ToBTOpenue nnanumerpun: Teopema
Memnemnasa. PacueTsl B ceueHUIX Ha

bubnunoreka LIOK

22
BBIHOCHBIX 4YepTexax. Mctopus pa3Butus https://m.edsoo.ru/1¢209e37
IJJAHUMETPUU U CTEPEOMETPUH

3 KonrponbHas pabora "AKCHOMBI Bu6muotexa [JOK
crepeomerpun. Ceuenus" https://m.edsoo.ru/1¢c209e37
B3anMHOe pacnionoxeHue npsMbIX B
npoctpancTse. CKpelBaronecs

bubnuoreka [{OK
24 npsMsble. [Ipu3Haky CKpemuBaromuxcs
https://m.edsoo.ru/1¢209e37
npsmbix. [lapanenbHble npsMble B
IIPOCTPAHCTBE
Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSAMOM MapaijiesibHOI

’5 JAaHHOU IPSIMOM, MPOXOAAIIEH uepe3 Bu6mmoteka [JOK
TOYKY IPOCTPAHCTBA U HE JIEKAIIEH Ha https://m.edsoo.ru/1c209e37
JaHHOM npsmoi. Jlemma o nepeceueHnun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO
[TapannensHOCTH TpeX NpsIMbIX. Teopema

R bubmuoreka [{OK
26 0 TpEX MapaJuleNIbHBIX NpAMBIX. Teopema
https://m.edsoo.ru/1¢209e37
0 CKpEIIMBAIOIINXCS TPSIMBIX
[TapannenpsHOE NPOEKTUPOBAHMUE.

7 OcHOBHBIE CBOMCTBA AapAJIETLHOTO bubnnorexa [JOK
npoekTupoBaHus. MI300paskeHne pa3HbIX https://m.edsoo.ru/1c209e37
¢buryp B napaienbHONH IPOEKINUN
[enTpanbHas npoekuus. YToiui ¢

bubnunorexa LIOK
28 COHAITPaBJIEHHBIMH CTOPOHAMH. YTOJ

MEXy NMPSIMBIMU

https://m.edsoo.ru/1¢209e37




33,[[&‘11/1 Ha JO0Ka3aTCJIbCTBO U

bu6nmoreka [IOK
29 HCCIIeJOBaHUE, CBSI3aHHBIE C
https://m.edsoo.ru/1c209e37
pacIOI0KEHUEM NPSIMBIX B IPOCTPAHCTBE
[ToHsiTHSA: MapaaeaIbHOCTh NPSIMOM U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
. bu6nmmoreka [IOK
30 MapajuIeIbHOCTH NPSIMOU U IJIOCKOCTH.
. . https://m.edsoo.ru/1¢209e37
CaolicTBa napamuienbHOCTH IPSIMOU U
IUIOCKOCTH
['eomeTpuueckue 3a1aun Ha BBIYMCIICHHUE
31 U JJOKA3aTeJIbCTBO, CBA3AHHBIE C bubnnorexa [JOK
MapayIeIbHOCTHIO IPSIMBIX U TIJIOCKOCTEH https://m.edsoo.ru/1c209e37
B POCTPAHCTBE
[TocTpoeHue ceueHus, IPOXOASILIETO
1 yepes3 JaHHYIO IIPSMYIO Ha YEPTEXKE U bubmmoreka [JOK
napajuieJIbHOTO Apyrou npsMoi. Pacuér https://m.edsoo.ru/1c209e37
OTHOILIEHUN
[TapannensHast npoeKUHs, IPUMEHEHUE
3 JUIS IOCTPOCHHMSI CEYCHHM Ky0a U bubmmoreka IIOK
napauienenunena. CponcTaa https://m.edsoo.ru/1¢209e37
MapajuiesenuIe1a U Mpu3Mbl
34 [TapamnensHbie iockoctu. [Ipu3zHaku bubmmnorexka HOK
MapaJuIeIbHOCTH IBYX IUIOCKOCTEH https://m.edsoo.ru/1¢209e37
Teopema o0 mapajieIbHOCTH U
35 €MHCTBEHHOCTH TUIOCKOCTHU, TTPOXO/ISIICH bubnmoreka [JOK
4yepe3 TOUKY, He IPUHAJIEKAITYIO TaHHON https://m.edsoo.ru/1c209e37
IJIOCKOCTH U CJIEJICTBUA U3 HEE
CBoiicTBa napamielbHbIX TNIOCKOCTEN: O
bubnunorexa LIOK
36 MapayIeTbHOCTH MPAMBIX MTEPECCUCHUS

IIPY IEPECEUECHNH JIBYX MapaUIeIIbHBIX

https://m.edsoo.ru/1¢209e37




IJIOCKOCTEH TpeThe

CaolicTBa napamuieabHbIX INIOCKOCTEN: 00
OTpe3Kax NapajiesIbHbIX MPSIMBbIX,

R bubnuorexa [JOK
37 3aKJIIOYEHHBIX MEXKY MapauleIbHbIMU
. https://m.edsoo.ru/1¢209e37
IJIOCKOCTSIMU; O MIEPECEUYEHUU IIPSIMOI C
JBYMsI [TapaJIEIbHBIMU TUIOCKOCTSMHU
18 [ToBTopenue: reopema [Tudaropa Ha bubmmoreka [JOK
IUIOCKOCTU https://m.edsoo.ru/1c209e37
39 [ToBTOpEeHME: TPUTOHOMETPUS bubnnorexa [JOK
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA https://m.edsoo.ru/1c209e37
40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTIO bubnuorexa [IOK
napajuieNenuIena https://m.edsoo.ru/1¢209e37
41 Brrurcnenue UTMH OTPE3KOB B Ky0Oe U bubmmoreka [JOK
MPSMOYTOJILHOM MapalJIEJICIIUIIENE https://m.edsoo.ru/1c209e37
[lepneHMKyIAPHOCTD NPSMOU U
42 wiockocTH. [Ipu3Hak bubmuoreka [IOK
MIEPIEHIUKYIISIPHOCTH MIPSIMOH U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTH
IlepnieH IUKyYIAPHOCTD NPSMOU U
43 wiockocTH. [Ipu3Hak bubmuoreka [IOK
MEPIEHIUKYIISIPHOCTH IPIMOMN U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTH
TeopeMa 0 CyleCTBOBAHUH U
44 €AMHCTBEHHOCTH TIPSIMOM, TTPOXOISIICH bubnmnorexa [JOK
yepe3 TOYKY MPOCTPAHCTBA U https://m.edsoo.ru/1c209e37
MEPIEeHIUKYIISIPHOM K MIIOCKOCTH
45 [1mockoCTH M NEepeHIUKYIISIPHBIE UM bubnmnoreka [JOK

MMpsAMBIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/1¢209e37




[110ckoCTH U IepIEHIUKYISIPHbIE UM

bu6nmmorexa [IOK

46
IIpsIMBIE B MHOT'OIpaHHUKaX https://m.edsoo.ru/1c209e37
IlepnienmuKyIAp ¥ HAKJIOHHAS.
P YP bubnunorexa LIOK
47 [TocTpoenue nepneHauKysapa u3 TOUKU
https://m.edsoo.ru/1¢c209e37
Ha NMPSAMYIO
IlepnienuKyIsIp ¥ HAKJIOHHAS.
48 HOET OGHI/IZ nep MEHIUKYJISIpa U3 TOUKHU bubmorexa LOK
P PHCHAMIY AP https://m.edsoo.ru/1¢209e37
Ha [psAMYIO
49 TeopeMa o Tpéx nepHeHANKYISIPAX bubnnorexa [JOK
(mpsimast u oOpaTHast) https://m.edsoo.ru/1¢209e37
50 Teopema 0 TpEX NMepreHAuKyJIsIpax bubnnoreka [JOK
(npsimast u oOpaTHas) https://m.edsoo.ru/1c209e37
51 VYTros Mexay CKpelrBaroIuMHUCS bubmmoreka [JOK
MPSAMBIMUA https://m.edsoo.ru/1¢209e37
Ilouck nepneHAUKYIIPHBIX IPSIMBIX C
52 IIOMO BIOpHe rnex ymcpnﬂ HI)II))( bubmorexa LHOK
B . p JHKYIIAD https://m.edsoo.ru/1¢209e37
IUIOCKOCTEH
53 OpToroHajibHOE MPOESKTHPOBAHUE bubmmorexa [OK
p P p https://m.edsoo.ru/1¢c209e37
[Toctpoenue ceuenunii kyba, MpU3MBlI,
54 MPaBUIBHOU ITUPAMHUIBI C TTOMOIIBIO bubmmorexa LHOK
P Up g = https://m.edsoo.ru/1¢209e37
OpPTOTOHAJIBLHOMN MPOEKIINH
[Toctpoenue ceuenuii Kyoa, MPU3MBI,
55 MpaBUILHOU ITUPAMHUIBI C TOMOIIBIO bubmorexa LHOK
P vp g H https://m.edsoo.ru/1¢209e37
OPTOTOHATBLHOU MPOEKITNH
CuMMeETpHS B IIPOCTPAHCTBE
P Poctp but6mmoreka [IOK
56 OTHOCHTEIBHO MI0CKOCTH. I1mockocTn

CI/IMMeTpI/Iﬁ B MHOI'Or'paHHUKax

https://m.edsoo.ru/1¢209e37




57 [Ipu3Hak nepneHIuKyISIPHOCTH IPSIMON U bubnmnoreka HOK
IUIOCKOCTH KakK CII€ICTBUE CUMMETPUHA https://m.edsoo.ru/1c209e37
53 [IpaBunbHbIE MHOTOIpaHHUKHU. Pacyér bubmmoreka [JOK
pacCTOAHUM OT TOYKH J0 MIIOCKOCTH https://m.edsoo.ru/1¢209e37
59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér bubnuoreka [IOK
pacCTOAHUM OT TOYKHU 10 MIIOCKOCTH https://m.edsoo.ru/1c209e37
CriocoObl OMYCTUTh MEePIEHAUKYIISPHIL:
60 CUMMETPHS ZLIBI/IF TO‘IEI/I o o bubmmorexa [JOK
pud, . . https://m.edsoo.ru/1¢209e37
napajuiesIbHON NpsAMOit
61 CrBur 1o HenapayIeIbHOU NMPSAMOH, bubmmoreka [JOK
W3MEHEHUE PACCTOSHUI https://m.edsoo.ru/1c209e37
KonTponbhas padota "B3aumnoe
. bubnunoreka LIOK
62 PacrosoKeHUe NPSMbIX U IUIOCKOCTEN B
" https://m.edsoo.ru/1¢209e37
MIPOCTPAHCTBE
[ToBTOpEHME: Yroyl MEeXIy NMPSIMBIMU Ha
63 MIJIOCKOCTH, TPUTOHOMETPHS B bu6nmoteka [IOK
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA https://m.edsoo.ru/1c209e37
KOCHHYCOB
IToBTOpEHME: Yroa Mex
64 CKpe EIBaIOIHzMHcsl I SII\}/III)IMI/I B bubnmorexa [IOK
petl p https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
65 I'eomeTprueckue METOAbI BEIYUCICHUS bubmuoreka [IOK
yria MeXXAy IpsIMbIMU B MHOT'OI'paHHHKaX https://m.edsoo.ru/1¢209e37
66 JIByrpaHHbIi yrosu. CBONCTBO JIMHEWHBIX bu6muoreka [JOK
YIJIOB ABYT'PaHHOTO yIjia https://m.edsoo.ru/1c209e37
[TeprieHAMKYIAPHBIE TIIIOCKOCTH.
pu P bubmuoreka [{OK
67 CaoiicTBa B3aUMHO MEPIEHANKYIISIPHBIX

IJIOCKOCTEN

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




[Tpu3HaK neprnesauKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMONU

bu6nmoreka [IOK

68 .
repeceyeHus AByX IIOCKOCTEN https://m.edsoo.ru/1c209e37
MEPIICHAUKYJISIPHBIX TPETHEHN MIJIOCKOCTH
[IpsiMoyTONBHBIN MapasuienenuIes; Kyo;
. ’ ’ bu6nmmoreka [IOK
69 WU3MEPEHMUS], CBOMCTBA IPSIMOYTOJIBHOIO
https://m.edsoo.ru/1c209e37
napajienenuiena
70 Teopema 0 nuaroHanu NPMOYTOIbLHOTO bubmmoreka [JOK
napajuiesIenunea U CIeICTBUE U3 HEE https://m.edsoo.ru/1¢209e37
CrepeomeTpuyuecKe U MPUKIaIHbIC
bubnunoreka LIOK
71 3aJa4M, CBSI3aHHBIE CO B3aMMHBIM
https://m.edsoo.ru/1¢209e37
PacIoN0KEHUEM NPSIMBIX U TUIOCKOCTH
[ToBTOpEHME: CKPEIMBAIOIIUECS MTPSIMBIE
72 na aJIerJII)HI)IG HIjIOCKOCTI/I B CTaHIII:l THI)I)’( bubnnorexa [IOK
P P https://m.edsoo.ru/1c209e37
MHOTOTpaHHUKaX
[Tapa mapannenpHbIX IIOCKOCTEN HA
73 CKPEILLIMBAOIIUXCS IPSAMBIX, PACCTOSIHUE bubnnorexa [JOK
MEX]y CKPELIUBAIOIIUMUCS PSAMBIMUA B https://m.edsoo.ru/1c209e37
MPOCTBIX CUTYAIUAX
74 PaccrostHue oT TOUKH 10 TIOCKOCTH, bubmmoreka IIOK
paccTossHUE OT MPSAMOM J10 TUIOCKOCTH https://m.edsoo.ru/1c209e37
Brruucnenue pacctosHuA MEKIY
bubmmoteka IIOK
75 CKPEIIMBAIOIIMMUCS MPSIMBIMU C
. https://m.edsoo.ru/1c209e37
IMOMOIIBIO TIEPIIEHIUKYIISIPHON TUIOCKOCTH
TpéxrpaHHbIll yroi, HEpaBEHCTBA JUIS
76 TpexrpaHHbIx yrioB. Teopema [Iudaropa, bubmuorexa [IOK

TEOPEMBI KOCMHYCOB U CUHYCOB JJIA
TPEXTPAHHOTO yIJIa

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




DneMeHTHI ChEePUIECKON TeOMETPHH:

bu6nmmorexa [IOK

77 reoae3nyecKue JIUMHUU Ha 3eMile https://m.edsoo.ru/1¢209e37
73 KonTponbhas padota "Yrisl u bubmmoreka [JOK
paccrosaHus" https://m.edsoo.ru/1c209e37
79 Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK bubnmnoreka HOK
Y €ro 3J1eMeHTHI" https://m.edsoo.ru/1c209e37
20 [Tupamuna. Buasl nupamua. [lpaBunbHas bubnmnoreka HOK
nupamua https://m.edsoo.ru/1¢209e37
21 [Ipusma. [IpsAimas v HaKJIOHHAS IPU3MBI. bubmmoreka [JOK
[IpaBuiibHas mpu3zMa https://m.edsoo.ru/1c209e37
20 [IpssMo#t napayenenunen, bubnuoreka [IOK
PSIMOYTOJIBHBIN Mapajuienenunes, Kyo https://m.edsoo.ru/1¢209e37
23 Brinykibie MHOrorpanuuku. Teopema bubmuoreka [{OK
Diinepa https://m.edsoo.ru/1c209e37
Brinykiibie MHOrorpannuku. Teopema
84 Ouinepa. [IpaBunpHBIE U TOTYNIPaBUIIbHBIE bubamorexa LOK
https://m.edsoo.ru/1¢209e37
MHOT'OTPaHHUKH
bubmmnorexka HOK
85 KontponsHas pabora "MHororpaHHUKH" hitps://m.c dsofru/lc209e37
26 [TonsiTHE BEKTOpA HA IJIOCKOCTH U B bubmmnorexka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
87 CyMMa BEKTOpOB bubmorexa HOK
https://m.edsoo.ru/1c209e37
bu6muoreka [IOK
88 PasHocts BekTopos https://m.edsogru/ 1c209e37
bu6muoreka [JOK
89 llpapiio mapajieneniresa https://m.edsocljru/ 1c209e37
90 YMHOKEHUE BEKTOPA HA YUCIIO bubnmnorexa [JOK




https://m.edsoo.ru/1¢209e37
Paznosxenune BekTopa mmo 6a3ucy Tpéx
91 BEKTOPOB, HE JIEXKAIIUX B OQHONI 1 bubnmorexa LHOK
PO = A https://m.edsoo.ru/1c209e37
IIJIOCKOCTH
bu6nmmoreka [IOK
2 1
? CKassproe NpousBeacHue https://m.edsoo.ru/1¢209e37
93 Brrunciienue yria Mexay BEKTOpaMu B 1 bubnmnoreka HOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
94 [Ipocreiimue 3aga4u ¢ BEKTOpaMU 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
95 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bubmuoreka [{OK
I1 7 1
%6 POCTCHILHE Sa/IAHH € BEKTOpaMi https://m.edsoo.ru/1¢209e37
97 [Ipocreiimume 3agauu ¢ BEKTOpaMu 1 bubmmorexa [IOK
https://m.edsoo.ru/1¢209e37
98 O0001IeHre 1 cUCTeEMaTH3aus 3HAHUI 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoteka IIOK
7| 1
99 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
100 nu 3] 1
TOTOBAA KOHTPOTIbHAA paboTa https://m.edsoo.ru/1¢209e37
bu6nmorexa LIOK
101 nu 3] 1
TOTOBad KOHTPOTIbHAA paboTa https://m.edsoo.ru/1¢209e37
bubnunotexa LIOK
102 00600 7 1
ODILCHHC H CHCTCMATH3AIIA SHAHWH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne m/n Tema ypoka Kontpoabubie IIpakTuueckue HHppoEkic
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI pecypenr

1 [ToBTOpenue Temsl "KoopauHaThl BEKTOpa | bubnmoreka [JOK
Ha IUIOCKOCTH U B IPOCTpaHCcTBE" https://m.edsoo.ru/1¢c209e37

) [ToBTOpenue Temol "CkansipHoe | bubnuoreka [{OK
MIPOU3BE/ICHUE BEKTOPOB" https://m.edsoo.ru/1c209e37

3 IToBTOpeHMEe TeMsbl "Brruncinenue yria 1 Bu6mmotreka [JOK
MEXIy BEKTOpaMH B IpOoCTpaHCTBE" https://m.edsoo.ru/1c209e37

4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1 Bu6moteka [JOK
MIPOXO/ISIIEH uepe3 ABE TOUKH" https://m.edsoo.ru/1c209e37

5 YpaBHEHHE IUNIOCKOCTH, HOpMaJlb, 1 bubnnoreka [JOK
YpaBHEHUE IUIOCKOCTHA B OTPE3KAX https://m.edsoo.ru/1c209e37

6 YpaBHEHHE IIOCKOCTH, HOpMaJlb, 1 bubmuoreka [IOK
YpaBHEHME INIOCKOCTH B OTPE3Kax https://m.edsoo.ru/1¢209e37

7 BekropHoe npousseneHue 1 bubamorexa LOK
https://m.edsoo.ru/1¢209e37

g JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE | bubmmnoreka HOK
HpOorpaMMHUpPOBAHUE https://m.edsoo.ru/1¢209e37

9 JlunHeiiHble HEpaBEHCTBA, JINHEHHOE 1 bubmuoreka [JOK
[IPOrpaMMUpPOBAHUE https://m.edsoo.ru/1c209e37

10 AHaJIUTHYECKHE METOBI pacuéTa yria | bu6muoreka [JOK
MEXAY IPSAMBIMU B MHOTOTpaHHUKAX https://m.edsoo.ru/1¢209e37

1 AHaTMTHYECKHE METOIBI pacyéTa yria | bubnuoteka [JOK

MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax

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




12 dopmyiia pacCTOSIHUA OT TOYKHU JI0 bubnmnoreka HOK
IUIOCKOCTH B KOOpJAXHATax https://m.edsoo.ru/1c209e37
13 Haxoxnenve paccTosHUN OT TOYKH 10 bubnunoreka LIOK
IIJIOCKOCTH B KyOe https://m.edsoo.ru/1¢c209e37
14 HaxoxaeHnue paccTosiHUlA OT TOUYKH 10 bubnmnoreka HOK
IIJIOCKOCTH B IIPABUJIBHOW NMHUPAMU/JIE https://m.edsoo.ru/1c209e37
15 KoHnTtpoisbHas padota "AHamuTHdeckas bubnmnoreka HOK
reoMerpust"” https://m.edsoo.ru/1¢209e37
16 CeueHusi MHOTOTPAHHUKOB: CTaHAAPTHBIE bubmmoreka [JOK
MHOTOTPaHHUKHU https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
https://m.edsoo.ru/1¢209e37
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
bubnunoreka LIOK
18 MJIOCKOCTH, TIEPECEYCHUS IPSIMBIX U
g https://m.edsoo.ru/1¢209e37
IJIOCKOCTEMN
19 [TapannenbHble NpsMbIE U TIOCKOCTH: bubmuoreka [IOK
rnapasuiejibHble CEYEeHUs https://m.edsoo.ru/1c209e37
20 [TapamuienpHble IPSIMBIE U TUIOCKOCTH: bubmuoreka [IOK
pacy€T OTHOILIECHUI https://m.edsoo.ru/1c209e37
[TapannenbHble NpsIMbIE U TIOCKOCTH:
21 TJIBL MKy CKPEIIUBAIOITUMUCS bubnmorexa OK
y Yy ¢kp https://m.edsoo.ru/1¢209e37
NPSIMBIMU
[lepnenauKyIsipHBIC IPSMBIC U
2 MJIOCKOCTH: CTAHJIAPTHBIE TTaphl bubnuotexa [JOK
MEePIECHINKYISPHBIX INIOCKOCTEN 1 https://m.edsoo.ru/1c209e37
MPSIMBIX, CHMMETPUU MHOTOIPAHHUKOB
3 [leprieHquKyIsIpHBIE IPSIMBIE U bubmuoteka [IOK

IIJIOCKOCTU: T€OpEMA O TPEX

https://m.edsoo.ru/1¢209e37




NEePIeHIUKYIIpax

[IepnieHauKyIsIpHBIE IPSIMBIE U

24 IJIOCKOCTH: BBIYHCIICHUSI JJIMH B bubmorexa HOK
) s https://m.edsoo.ru/1¢209e37
MHOTOI'PaHHHUKAX
TToBTOpEHUeE: nmomagu
25 MHOFOpI‘OJIBHI/IKOB bopMyITBI TS buGnuorexa [IOK
Y . » DOPMY https://m.edsoo.ru/1c209e37
TIonIaiel, CooopakeHus Moa00us
IloBTOpEHue: nmiomagu
26 MHOFOpFOJII)HI/IKOB bopmybl ISt bubmmorexa LIOK
y . » QOPMYJIBLA https://m.edsoo.ru/1c209e37
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut
[ToBTOpEHME: TUIOIIAIH
bubnuoreka [{OK
27 MHOTOYTOJIbHUKOB, ()OPMYIIBI JUIS
. https://m.edsoo.ru/1¢209e37
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut
[Tnomaau ceueHnii MHOTOTPaHHUKOB:
. bubmuorexa [{OK
28 TJIOIIAU TTIOBEPXHOCTEH, pa3pe3aHus Ha
https://m.edsoo.ru/1¢209e37
4acTH, COOOpaxKeHus Mogo0us
[Tnomaau cedeHniit MHOTOTPaHHUKOB:
. bubmuoreka [IOK
29 TIJIOIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
https://m.edsoo.ru/1¢209e37
4acTH, COOOpaxKeHHs Mog00us
KonTponbHnas padora "[loBropenue:
bub6nmorexa LIOK
30 MHOTOTPaHHHUKH, CEYEHUS
" https://m.edsoo.ru/1¢209e37
MHOTOTPaHHUKOB
31 O6béM Tena. O6beM IPSIMOYTOIBHOTO bubnmoreka [JOK
napajuiesienunena https://m.edsoo.ru/1¢209e37
3 3anmaun 06 yABOCHUHU Ky0a, 0 KBaJApaType bubnuotexa [JOK
Ky0a; O TPUCEKIIUU yTia https://m.edsoo.ru/1c209e37
13 CrepeoMeTpriecKue 3a/1a4u, CBI3aHHBIC bubnmnoreka [JOK

¢ 00BEMOM IPSIMOYTOJIBHOTO

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




napauicicnuicaa

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C

34 BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO bubmmorexa LIOK
PAMOY https://m.edsoo.ru/1c209e37
napasuiesenumneia
bubnunoreka LIOK
35 O0BEM MIPSAMOIA TPU3MBI
P P https://m.edsoo.ru/1c209e37
CrepeomeTpuyuecKue 3a/1auu, CBI3aHHbIC
R . bubnuorexa [JOK
36 C BBIYHCIICHHEM 00BbEMOB MPSIMOI
https://m.edsoo.ru/1¢209e37
PU3MBI
37 [IpukitagHble 3aqa4m, CBSI3aHHBIE C bubnuoreka [IOK
00BEMOM MPSAMON MPU3MBI https://m.edsoo.ru/1c209e37
Brruncnenue 005EMOB TN ¢ TOMOIIBIO
R R bubmuoreka [{OK
38 onpeaenéHHoro uurerpaita. Oobpém
. https://m.edsoo.ru/1¢209e37
HAKJIOHHOM MPU3MBI
Brruncnenue 005EMOB Tl ¢ TOMOIIBIO
39 omnpenenénHoro uHTerpana. O0bEM brbmmorexa [TOK
pedl paja. https://m.edsoo.ru/1¢209e37
MTUPAMU/IBI
®opmyna 00bEMa MUPaMUABI.
bubmmoteka IIOK
40 OTtHo1eHne 00bEMOB MUPAMU/ C 0OIIUM
https://m.edsoo.ru/1¢209e37
yIJIOM
®opmyna 00bEMa MUPaMUABI.
pMYy bantii bubnuoreka [{OK
41 OTtHo1eHne 00bEMOB TUPAMU/ C OOIIUM
https://m.edsoo.ru/1¢209e37
yIJIOM
42 CrepeomeTpuyueckue 3aJ1auu, CBI3aHHbIC bubnmnorexa [JOK
¢ 00bEMaMM HaKJIOHHOW TTPU3MBI https://m.edsoo.ru/1c209e37
43 CrepeomeTpuyueckue 3a/1auu, CBI3aHHbIC bubnuotexa [JOK
¢ 00bEMaMH MUPaAMUJIBI https://m.edsoo.ru/1c209e37
44 [Tpuxnanueie 3anaun no teme "OOBbEMBI bu6mmoreka [JOK




Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM

https://m.edsoo.ru/1¢209e37

MIPU3MBI
45 [Tpuknagaeie 3agaun 1mo Teme "OO0BEMBI bubnunoreka LIOK
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI https://m.edsoo.ru/1¢209e37
46 [Ipumenenne 00bEMOB. Brruncienne bubnuoreka [JOK
paccTositHus 10 IIOCKOCTH https://m.edsoo.ru/1¢209e37
47 Kontposnbnas padora "O0bEM bubnmnoreka HOK
MHOTOTrpaHHHKaA" https://m.edsoo.ru/1c209e37
WINHAPUYECKAsi IOBEPXHOCTb,
48 0H6 a3 I(f) ye IUINH, quCKoﬁ bubmorexa LIOK
pasyrome i P https://m.edsoo.ru/1¢209e37
MOBEPXHOCTHU
49 Hunusnp. [psamoii KpyroBon HUATUHAD. bubmmoreka [JOK
[lnomane MOBEpXHOCTH LHWIIMHAPA https://m.edsoo.ru/1c209e37
50 Konuueckas moBepXHOCTb, 00pa3yroliue bubnnorexa [JOK
KOHUYECKOU MoBepxHocThu. Konyc https://m.edsoo.ru/1c209e37
51 CeueHnne KoHyca INIOCKOCTHIO, bubmmnorexka HOK
NapajjIeIbHOM MIOCKOCTH OCHOBAHUS https://m.edsoo.ru/1¢209e37
57 VYceuénnslit konyc. M3o0paxenue bubmuoreka [IOK
KOHYCOB U YCEUEHHBIX KOHYCOB https://m.edsoo.ru/1¢209e37
53 [Tnomans 60KOBOM MOBEPXHOCTH U bu6nmorexa LIOK
MTOJTHON TOBEPXHOCTH KOHYCA https://m.edsoo.ru/1c209e37
54 [Tnomans 60KOBOM MOBEPXHOCTH U bubmuoreka [IOK
IIOJIHOM ITOBEPXHOCTU KOHYyCa https://m.edsoo.ru/1c209e37
CrepeomMeTprUYECKHE 3a/1a4d HA
but6mmoreka [IOK
55 JI0Ka3aTeIbCTBO M BEIUHCIIEHHE,
. https://m.edsoo.ru/1c209e37
MOCTPOEHUEM CEUEHUH ITUIMHIPA, KOHyCca
56 CrepeomeTpryuecKue 3a1a4u Ha bubnmnorexa [JOK

J0Ka3aTCJIbCTBO U BBIYUCIICHUC,

https://m.edsoo.ru/1¢209e37




IMOCTPOCHUEM CceueHHI OUJINHApA, KOHYyCa

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C

bubnunoreka LIOK

37 LUJIMHAPOM https://m.edsoo.ru/1¢209e37
53 [IpuxitagHble 3a1a4n, CBsI3aHHbIE C bubnuoreka [JOK
LUIMHAPOM https://m.edsoo.ru/1c209e37
bu6nmmorexa [IOK
59 Cdepa u map https://m.edsoo.ru/1c209e37
[lepeceuenue cdepsl u mapa ¢
60 HJI(I:CKOCTI)IO. Kg)cfHHe ma]gr))a U cepbl bubmmorexa [IOK
https://m.edsoo.ru/1c209e37
IUTIOCKOCTBI0. By 1 n300paxenue mapa
[Tepeceuenue ceps u mapa c BuGmiorexa LIOK
61 m1ockocThio. Kacanue mapa u cdepsl
https://m.edsoo.ru/1c209e37
IUIOCKOCTHIO. Buj 1 n3o0paxeHue mapa
2 VYpasaenue chepsl. [Liomans chepsl u eé bubmmoreka [JOK
gacreu https://m.edsoo.ru/1¢209e37
63 Cummetpus cdepsl 1 mapa brbmmorexa [TOK
https://m.edsoo.ru/1¢209e37
CrepeomeTpruecKkue 3a1a4u Ha
64 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE, bubmmoreka IIOK
CBsI3aHHBIE CO chepoit U apoM, https://m.edsoo.ru/1¢209e37
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCTHIO
CrepeomeTpuyuecKue 3aa4u Ha
65 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE, but6mmorexa [IOK
CBsI3aHHBIE CO c(hepoit u mapom, https://m.edsoo.ru/1c209e37
MOCTPOEHUEM UX CEUEHHUH MIIOCKOCTHIO
66 [Ipuknagubie 3a1a4u, CBSI3aHHBIE CO bubnunotexa LIOK
chepoit u mapom https://m.edsoo.ru/1¢209e37
67 IToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH, bubnmnorexa [JOK




BBIYUCIICHHS B OKPY)KHOCTH,
CTaHJapTHBIC TTOI00US

https://m.edsoo.ru/1¢209e37

68 Pa3znuynble KOMOMHALIMY TeJl BpallleHUs U bubmmoreka [JOK
MHOT'OIPaHHUKOB https://m.edsoo.ru/1¢209e37
69 3anauu o teme "Tena ¥ MOBEPXHOCTH bubnmnoreka HOK
BparnieHus" https://m.edsoo.ru/1¢209e37
70 3agauu o Teme ""Tena 1 TOBEPXHOCTH bubnuorexa [JOK
BparnieHus" https://m.edsoo.ru/1¢209¢e37
71 Kontponbnas pabota "Tena u bubmmoreka [JOK
MOBEPXHOCTHU BpalieHus" https://m.edsoo.ru/1c209e37
7 O0béMm mmHIpa. Teopema 006 00bEMe bubnnorexa [JOK
[PSAMOTO LUWJIMHIpA https://m.edsoo.ru/1¢209e37
Brruncnenue 005EMOB TN ¢ TOMOIIBIO
R R bubnuoreka [{OK
73 onpeaenéHHoro unrerpaita. Oobpém
https://m.edsoo.ru/1c209e37
KOHycCa
74 [Tnomaau GOKOBOW M IOTHOM bubmmoreka IIOK
[IOBEPXHOCTHU KOHYyCa https://m.edsoo.ru/1c209e37
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
N bubmuoreka [IOK
75 C BBIYHCIIEHUEM 00BEMOB IIMIIMH]IPA,
https://m.edsoo.ru/1¢209e37
KOHyca
76 [Ipuknanueie 3agaun mo teme "OO0bEMBI U bub6nmorexa LIOK
TJIOIIA U TTIOBEPXHOCTEHN Ten" https://m.edsoo.ru/1¢209e37
OO0BéM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
77 cdepsl. CTepeoMeTpuyecKre 3a1a4u, bubnmoreka [JOK

CBSI3aHHBIE C BEIYHCIIEHHEM O0BEMOB
1Iapa, IapoBOro CErMEeHTA U IapOBOTO
ceKTopa

https://m.edsoo.ru/1¢209e37




[Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u

78 iomaneio ceprl. COOTHOMICHUS MEXKITY bubmmorexa [JOK
o .. https://m.edsoo.ru/1¢209e37
IUIOINAASIMU TTOBEPXHOCTEH 1 00BEMaMu
MOTOOHBIX TE
[Tono6GHbIe Tena B MPOCTPAHCTBE.
N3menenne 06bEMa mpu 1o 100Uu.
79 CrepeomeTpuuecKue 3a/1auu, CBI3aHHbIC bubmmorexa [JOK
. https://m.edsoo.ru/1¢209e37
C BBIYUCIICHUEM 00BEMOB TET U
IJIOIIAJEH TOBEPXHOCTEN
20 KoHntponbnas padota "[lnomanu bubnnorexa [JOK
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te" https://m.edsoo.ru/1c209e37
BIDKEHUS MpocTpaHcTBa. OTOOpakeHHUS.
81 ﬁBI/I)KeHI/IH I/IppaBepHCTBO duryp. %6H.II/IC bubmmorexa LIOK
. . https://m.edsoo.ru/1¢209e37
CBOMCTBA JIBUKEHUM
Bubl nBukeHMil: napaiebHbIN
22 IIEPEHOC, EHTpaIbHasl CUMMETPUS, bubmmnorexka HOK
3epKaJIbHasi CHMMETPHS, IIOBOPOT BOKPYT https://m.edsoo.ru/1¢209e37
IpsAMOit
23 [Ipeo6paszoBanust mogodus. [psmas u bubmmnorexka HOK
cdepa Ditnepa https://m.edsoo.ru/1¢209e37
24 ['eomeTpuueckue 3a1aun Ha IPUMEHEHUE bubnnorexa [JOK
JBHKCHHUS https://m.edsoo.ru/1¢209e37
25 KonTtponbHas padora "BekTops! B bu6muoreka [IOK
npoctpaHcTae"” https://m.edsoo.ru/1c209e37
O6o06matomee moBTopenue 11 moHsTHi 1
but6mmoreka [IOK
86 MeTOoJI0B Kypca reometpuun 10-11

KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:

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




"[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
B IIpocTpaHcTBe"

O6o06maromee moBropeHue 11 moHsaTHI 1
METOJI0B Kypca reometrpun 10—11

bubnunoreka LIOK

87
KJ1aCCOB, CHCTEMaTH3aIlHsl 3HAHWIM: https://m.edsoo.ru/1c209e37
"BekTopsbl B mpocTpaHcTse"
Ob6o6maromee nosropenue 11 noHsTH 1
28 MeT0/10B Kypca reomerpun 10—11 bubmmoreka [JOK
KJ1aCCOB, CHCTEMaTH3allHsl 3HAHWM: https://m.edsoo.ru/1¢209e37
"BekTopsbl B mpocTpaHcTse"
Ob6o6maromee noBropenue 11 moHsTHi 1
29 MeTOoJ10B Kypca reomerpuu 10—-11 Bu6mmoteka [JOK
KJ1aCCOB, CHCTEMaTH3allHsl 3HAHWM: https://m.edsoo.ru/1¢209e37
"OO6beM MHOTOIpaHHHUKA"
Ob6o6maromee moBropenue 11 moHsATHH 1
90 MeTOoJI0B Kypca reomerpuu 10—-11 bubmmorexka HOK
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWII: https://m.edsoo.ru/1¢209e37
"O6beM MHOTOTpaHHUKA"
O6o06matomiee moBTopenue 11 mousTHii u
MeTO0/I0B Kypca reomerpun 10—11
. bubmuoreka [IOK
91 KJ1aCCOB, CUCTEMATHU3AIIHs 3HAHWN:
" . https://m.edsoo.ru/1¢209e37
[Tnomaan moBEpXHOCTU U O0BEMBI
KpyTrJbix Ten"
O6o06matomee moBTopenue 11 moHsTHi 1
METOJI0B Kypca reometrpun 10-11
. bubnuotexa [JOK
92 KJIaCCOB, CHCTeMAaTH3aIlNs 3HAHWI1:
" . https://m.edsoo.ru/1c209e37
[Tnomaau moBEpXHOCTU U OOBEMBI
KpYIJIbIX Ted"
93 Hrorosast koHTpOBHAsS paboTa bubnuotexa [JOK




https://m.edsoo.ru/1c209e37
bu6nmmoreka [IOK

94 Hrorosast kKoHTpoJIbHAS paboTa 1 hitps://m.cdsoo.ru/1c209¢37

95 [ToBTOpenue, o6oOIIEHNE U 1 bubnnoreka [JOK
crucTemMaTu3auurs 3HaHUI https://m.edsoo.ru/1c209e37
Hcropust pa3BUTHS CTEPEOMETPUN KaK

96 HayKH U €€ poJib B pa3BUTUHU 1 bu6nmoreka [IOK
COBPEMEHHBIX MHKCHEPHBIX U https://m.edsoo.ru/1c209e37
KOMIIBIOTEPHBIX TEXHOJIOTHI
Hcropus pa3BUTHUSA CTEPEOMETPUN KaK

97 HayKH U €€ poJib B Pa3BUTUHU 1 bubnnorexa [JOK
COBPEMEHHBIX UHXXEHEPHBIX U https://m.edsoo.ru/1c209e37
KOMIBIOTEPHBIX TEXHOJIOTHI
Hcropus pasBUTHSA CTEPEOMETPUN KaK

08 HayKHU U €€ poJib B Pa3BUTHHU 1 bubmmoreka [JOK
COBPEMEHHBIX HH)KEHEPHBIX U https://m.edsoo.ru/1¢209e37
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopust pa3BUTHS CTEPEOMETPUH KAK

99 HayKH U €€ POoilb B pa3BUTUHU 1 bubmmnorexka HOK
COBPEMEHHBIX HHIKECHEPHBIX U https://m.edsoo.ru/1¢209e37
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99







MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon IIpoBepsiemble IpeIMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI
NpoBepsieMoro o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o001ero oopa3oBaHus
pe3yJbTara
7 I'eomerpus

7.1 OrniepupoBaTh NOHITHSIMU: TOUKA, MPAMasi, INIOCKOCTh

7.2 [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HUX IPU PEIICHUU
FEOMETPUUECKUX 3a7au

7.3 OnepupoBaTh NOHATUSAMU: NIAPAIIJIEIIBHOCTD U MEPIEHIUKYIIPHOCTD MPSAMBIX U
IIJIOCKOCTEMN

7.4 Knaccudunuposatsb B3aUMHOE pacrosoxeHue IPSIMBIX
U IUIOCKOCTEH B IPOCTPAHCTBE

7.5 OnepupoBaTh NOHATUSMU: IBYTPAHHBINA yroJl, 'paHy JBYTPaHHOTO yIJia, pedpo
JBYTPaHHOI'O yIJla, JIMHEHHBIM yroj JABYIpaHHOTO yIJia, IpajyCHas Mepa JBY-
IPaHHOTO yIJIa

7.6 OnepupoBaTb NOHATHUSMHU: MHOTOIPAHHUK, BBIIYKJIBIH W  HEBBITYKIbIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPAaBUJIbHBII MHOIOIPAaHHUK

7.7 Pacrio3HaBath OCHOBHbIE BHJIbI MHOTOTPAaHHHUKOB (MHMpamMuaa, M[pU3Ma,
IpSMOYTOJIbHBIN Mapasuienenunesn, Kyo)

7.8 Knaccugunuponarts MHOT'OTPaHHUKH, BbIOMpas OCHOBAaHHUS JUISL
KJIacCU(pUKaUU (BBINYKJIblE W HEBBIMYKJIbIE MHOTOTPAHHUKH, IMPaBUJIbHbBIE
MHOT'OI'PaHHHMKH, IPSMbIE U HAKJIOHHbIE TPU3MBI, apaJLIeIeUIe/Ibl)

7.9 OnepupoBaTh NOHATUSIMHU: CEKYIIasi INIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB

7.10 OOBACHATH NPHUHLMIBI MOCTPOEHUS] CEYEHUH MHOTOTPAHHUKOB, HCIOJb3Ys
METOJI CIEA0B

7.11 CTpouTh ceueHus MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBITIOJIHSTDH (BHIHOCHBIE)
IUIOCKUE YEpPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUryp: BUI CBEpXY,
cOOKYy, CHU3Y

7.12 Pemate 3amaun Ha HaXOXKJACHHE TEOMETPUUYECKUX BEJIMYMUH MO oOpasliaMm WiIu
QIrOpuTMaM, MPUMEHSS W3BECTHBIE AHAIMTUYECKHME METOJBI INPH PEIICHUU
CTaHJApPTHBIX MAaTEMaTHYECKMX 3a/lad Ha BBIYMCICHUE PACCTOSHUNA MEXIy
JIBYMs TOYKAMH, oT TOUYKH bi (6] MIPSIMOH, oT TOYKHU
JI0 MIJIOCKOCTH, MEKY CKPEIIMBAIOIIMMHUCS MPSIMBIMU

7.13 Pemrate 3aaun Ha HaXOXKJIEHHE F€OMETPUUECKUX BEJIMYMH MO 00pa3laM WM
QIrOpuTMaM, MPUMEHSSI W3BECTHHIE AHAIUTUYECKHUE METOJNbl MPH pPELIeHUU
CTaHJApPTHBIX MAaTEMaTHMYECKUX 3aJad Ha BBIYHUCIEHUE YIJIOB MEXIY
CKPEIIMBAIOIIUMHUCA TMPSMBIMH, MEXKIYy NpSIMOH M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

7.14 Boruncnsate 00bEMBI M MIIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nupamMpia) ¢ INpUMEHEHHEeM (OpMyJl, BBIYHCISATH COOTHOLICHHUS MEXIY
IJIOUIA/IIMU TOBEPXHOCTEHN, 00bEMaMU M0I00HBIX MHOTOTPAHHUKOB

7.15 OnepupoBaTh MOHATHSAMHM: CHMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CHMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI

7.16 W3Bnekarp, mpeoOpa3oBbIBATh W WHTEPHPETHPOBATH HMHPOPMALHUIO O

IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HA YepTeKax
U PUCYHKaX




7.17 [IpumensTh reomeTpuueckre (GpaxThl Ui pelIeHus: CTEPeOMETPUUECKUX 3a/1a4,
IPENOoNaraloliiX HECKOJIBKO IIaroB PELICHMs], €CIM YCIOBHUS INPUMEHEHUS
3aJ1aHbl B SIBHOU (opme

7.18 [IpumensaTh  mpocTedIMe  MNpOorpaMMHBIE  CPEACTBA W AJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEILICHUH CTEPEOMETPUUECKHX 33]1a4

7.19 [IpuBOANTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U KU3HU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

7.20 [TpuMeHATh MONyYEHHBbIE 3HAHUS Ha INPAKTUKE: aHAJIW3UPOBATh peEajbHbIE
CUTyallUl W NPUMEHSTh W3YYEHHBIE IMOHATHS B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTHYeCKu CHOPMYIUPOBAHHOW NPOOIEMbI, MOJEINPOBATh peaJIbHbIE
CUTyallUl Ha $3bIKE I'€OMETPHUM, MCCIEN0BAaTh IMOCTPOCHHBIE MOJEIHU C HC-
IOJIb30BAaHUEM T€OMETPHUECKUX IOHATHH W TeopeM, ammapaTra ainreopsl,
pelarh MpakTUYECKUE 3a/a4yM, CBSI3AHHBIE C HAXOXKICHUEM I€OMETPUYECKHUX
BEJIMYMH

11 KUIIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUS] OCHOBHOI
NPOBEPSIEMOT0 00pa3oBaTeIbLHON MPOrpPaMMBbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
6 ['eomerpus
6.1 OnepupoBaTh NOHATUSAMU: LMJIUHAPUYECKAas IOBEPXHOCTb, OOpasyrolue
LWIMHIPUYECKON  TNOBEPXHOCTH, LMIMHADP, KOHHMYECKas  IOBEPXHOCTb,
oOpa3yrolye KOHH4eCKOH MOBEPXHOCTH, KOHYC, cepruyecKkasi IOBEpXHOCTh

6.2 Pacnio3znaBath Tena BpauleHus (LMIUHAP, KOHYC, cdepa U map)

6.3 OOBsCHATH cIOCOOBI MTOJTYYSHHS Tl BPALICHUS

6.4 KnaccuduimpoBats B3aMMHOE PacroioKeHHe Chephl U MIIOCKOCTH

6.5 OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CerMeHTa, IapOBOM CJIOH, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CJIO,

11aPOBOU CEKTOP

6.6 Boruncnsate  00BEMBI M IJIOMIAQAM  [OBEPXHOCTEW  TeJl  BpallleHus,

TeOMETPHUECKUX TeJl C MPUMEHEHHEM (HopMyJT

6.7 OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BIUCAHHBIA B cepy U OMHCAHHBIN
0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOIPAaHHMK WJIM TEJIO BpaIlleHUs]

6.8 BbIUMCIATE COOTHOIIEHUS MEXAY IUIOMAAIMU MOBEPXHOCTEH M 00bEMamu

10JTOOHBIX TeJ

6.9 N300paxkaTh u3ydaemble (UTYpHl OT PYKH U C TPUMEHEHHEM IPOCTHIX

4epTEKHBIX UHCTPYMEHTOB

6.10 BbIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBepxy, cOOKy, CHU3Y; CTPOUTh CEYCHHUsI TeJl BPALECHUS

6.11 W3BnekaTb, HMHTEPIPETUPOBATH W  INPeoOpa3oBbIBaTh  HWH(GOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MpeACTaBIECHHYIO Ha YepTeKax
U PUCYHKax

6.12 [IpumensTh reomeTpruyeckue (HaxkThl sl PEHICHUS CTEPEOMETPUUYECKUX 3ajad,
IIPEIIOIAraloINX HECKOJIBKO IIaroB PELIEHMs], €CJIM YCJIOBUS NPHUMEHEHHUS
3a/1aHbl B IBHOU (popme

6.13 OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14 BrInonaHsaTe NeiCTBUS CIIOKEHHS] BEKTOPOB, BEHIUYMUTAHUS BEKTOPOB U YMHOXKEHHUS
BEKTOpa Ha YUCI0, O0BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaal0T

6.15 [TpuMeHsITh NpaBUIIO Napajuiesenune/1a TPy CI0XKEHHH BEKTOPOB

6.16 OnepupoBarh MOHSATHUSAMH: JEKapTOBBl KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOpaMH, CKaJIApPHOE  MPOM3BEJACHHE BEKTOPOB, KOJUIMHEApHbIE U
KOMILIAHAPHBIE BEKTOPBI

6.17 HaxoauTts cymMmMy BEKTOpPOB M NMPOU3BEICHHE BEKTOpPAa HA YUCIO, YIOJI MEXKIY
BEKTOPaMHM, CKaJIIPHOE MPOU3BEJICHUE, PACKIIaAbIBaTh BEKTOP 10 ABYM HEKOJI-
JIMHEApHBIM BEKTOpam

6.18 3asiaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT

6.19 Pemarp mnpocreiine reoMeTpruecKHe 3alayd Ha MPUMEHEHHE BEKTOPHO-
KOOpJIMHATHOI'O METOJa

6.20 Pemate 3amaum  Ha [10Ka3aTeIbCTBO MAaTEMaTUYECKMX OTHOUIEHUH U
HAaXOXJCHHE TEOMETPUYECKHX BEIWYMH 10 oOpa3laM WIH aIrOpHTMaM,
MPUMEHSISI U3BECTHBIE METOJbI MPHU PEHICHUH CTAaHIAPTHBIX MaTEeMAaTHYECKUX
3aj1a4

6.21 [Ipumenars npocTeinime MpOrpamMMHBbIE CpeacTBa Y 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUU CTEPEOMETPUUECKHX 3a]1a4

6.22 [IpuBOIUTE MPUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U KU3HU,
pacrno3HaBaTh IPOSIBICHHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23 [IpuMeHATh NOJydYEHHBIC 3HAHUS HaA IPAKTHKE: AaHAIM3UPOBATH pEaJbHbIE

CUTyallUd U IPUMEHATH U3Y4YCHHBIC IOHATHS B IIPOLECCE IOMCKA PELICHUs
MaTeMaTHYecku C(HOpMyIMpOBAaHHOW MpPOOIEMbI, MOJIEINPOBATh pealbHbIE
CUTyallUd Ha A3BIKE T'€OMETPHUH, MCCIEN0BaThb IOCTPOCHHBIE MOJCIH C MHC-
M10JIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TEOPEM, anmnapara ajireopsl, pemarhb
[IPAKTUYECKHUE 3a1a41, CBSI3aHHbIE C HAXO0XKICHUEM T€OMETPUYECKUX BEITUYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMblf/i IJIEMCHT COACPKAHUA

7

['eomeTpus

7.1

OcHoBHbIE TOHATHUS cTepeoMeTpuu. Touka, Ipsimasi, INIOCKOCTb, IPOCTPaHCTBO. [loHsATHE
00 aKCMOMaTH4YECKOM ITOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUU U CIIEJCTBUS
U3 HUX

7.2

B3anMHOe pacnosnoxeHue MpsIMbIX B IPOCTPAHCTBE: MEPECEKAOUIUECs, NapaJlIeIbHbIE U
CKpeluBaroImuecs npsmsele. llapamnenbHOCTh NPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble  NpsAMbIE B IMPOCTPAHCTBE, MAPALIEIBHOCTh  TPEX  IPSIMBIX,
MapaJUIEIBHOCTh pAMO Y TJIOCKOCTH. Yrabl
C COHAmpaBJICHHBIMM CTOPOHAMH, Yyroid MEXAy TMpsSMbIMA B  IPOCTPAHCTBE.
[TapayieIbHOCTh IUIOCKOCTEH: NapajlIelibHbIE IIJIOCKOCTH, CBOMCTBA ITapaJlIEIbHBIX
wiockocTei. [Ipocreiimue mpocTpaHCcTBeHHbIE (UTYpBl Ha IIOCKOCTH: TETpas’ap, KyoO,
napajuieIenunes], IOCTPOCHUE CEYEHUN

7.3

HepHGHIH/IKy.HﬂpHOCTI) Hp?[MOfI u IIJIOCKOCTH: NEPNCHAUKYJISIPHBIC IMPAMBIC B
MMPOCTPAHCTBE, NPSAMBIC MAPAJUICIBHBIC W TMECPIHCHAUKYIISAPHBIC K INIOCKOCTH, IPHU3HAK
NEPIEeHIUKYISIPHOCTA TMPSMONW U IJIOCKOCTH, TeOpeMa O MIPSIMON MEepIeHIUKYISIPHOM
MJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXIY MPSIMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
yTOJI, TUHEHHBIA YOI ABYTpaHHOro yria. [lepneHaukynsp 1 HaKJIOHHBIE: PaCCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMON 10 TUIOCKOCTH, MPOCKIHS (UTYphl Ha
MJIOCKOCTh. llepneHauKyIapHOCTh MJIOCKOCTEHM: MpPHU3HAK NEPIEHAUKYJISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX nepneHIuKyIsipax

7.4

IlonsiTHE MHOTOTpaHHHMKA, OCHOBHBIE DJJIEMEHTbl MHOTOIPDAaHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH, Pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: n-yroisHas npusma,
TpaHd ¥ OCHOBAHMSI MPHU3MBI, NpsMas W HAKJIOHHAs TPU3MbI, OOKOBas W TOJHAas
MOBEPXHOCTb npu3Mbl. [lapamienenuren, NpsAMOYTOAbHBIM IapajulelCNUIe] W €ro
cBoiictBa. [lupamupa: n-yronpHas nupamuja, TpaHd U OCHOBaHWE MUpPaMUbI, OOKOBast U
IIOJIHAsl TIOBEPXHOCTb IUPAMMJIBI, TPAaBUIbHAs W yCEUEHHAs MNHMpamMuia. IJIEMEHTHI
npu3Mbl W nupamuabl.  lIpaBuibHBIE MHOTOTPaHHUKM: TOHATHE  IPABHIBHOIO
MHOTOI'PDAHHMKA, IIpaBUjIbHAs IIpu3Ma M [pPaBWIbHAsA NHUPAMHUAA, IpaBUIIbHAS
TpeyrojbpHas NMUpaMuAa W MPaBUIbHBIA TeTpasap, KyO. IlpeacraBneHue o mpaBUIBHBIX
MHOTOTpaHHMKaX: OKTa’dp, T0AEKa3Ip U ukocadapyrue CedeHus NpU3Mbl U TUPAMHU/IBI

7.5

CummeTpust B IMPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOW, INIOCKOCTH.
DneMEHTH CUMMETPUH B IMpaMuax, NapauielenuIe1aX, IPaBUIbHBIX MHOTOTPaHHHUKAX

7.6

Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB: p&€0pa, nuaroHanu, yrisl. [Tnomane 60koBoit
IIOBEPXHOCTHU U ITOJIHOM IIOBEPXHOCTH IIPSIMOM MPU3MBI, ILIOIIAAb OCHOBAHUM, TEOpEMA O
OOKOBOM TOBEPXHOCTH NpsMOM mpu3Mbl. [lnomanas OOKOBOM MOBEPXHOCTH U
[IOBEPXHOCTU IIPAaBUJIBHOM IHUpaMUIbl, TeOpeMa O IUIOLIAJAX YCEYEHHOM IUPaMUBbL.
[Tonsitue 06 06bEMe. O0BEM NHpaMUIbl, TPU3MBI

7.7

[Tonobupie Tenma B mpocTpaHcTBe. COOTHONIICHHS MEXKIY IUIOMIAIASMU MOBEPXHOCTEH,
00BEMaMHU TTOTOO0HEIX TEI




11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/Iep:KaHUs

6

I'eomeTpus

6.1

[mmHaprYecKasl MOBEPXHOCTb, 00pa3yIoMe MUIMHIPUYECKONH MOBEPXHOCTH, OCh
LWINHAPUYECKOM moBepxHOCTH. LlMauHap: ocHOBaHUS M OOKOBas MOBEPXHOCTH,
o0pasyroiast ¥ 0Ch, IJIOIA/Ib OOKOBOW U MOJIHOW TOBEPXHOCTH

6.2

Konunueckas moBepXxHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh M BEpUIMHA
KOHMYecKkol noBepxHocTH. KoHyc: ocHOBaHMe W BepluHa, oOpasyrouias U OCb,
IJIoma s OOKOBOM H IMOJTHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpa3yrolue u
BBICOTAa, OCHOBAHMSI M OOKOBAsl IOBEPXHOCTh

6.3

Cdepa u map: neHtp, paauyc, AMaMeTp, IUIOMIAalb MOBEpXHOCTH cheprl. Bianmuoe
pacrioniockeHue cdepsl W IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomaab

chepbl

6.4

W300paxenue Tei BpallleHus Ha IIOCKOCTH. Pa3BépTka nummHapa U KoHyca

6.5

KomMOuHanmu Ten BpaieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMMCAHHBIA OKOJIO
cdepsl, cdepa, BOUCaHHAS] B MHOTOTPaHHUK, WIH TEJIO BPALCHUS

6.6

[Torsitie 06 00BEMe. OcHOBHBIE CcBoOiicTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajuiesienumeaa u cieactsus u3 He€. O0bEM HMIMHIpA, KOHYCA.
O06béM mapa u mionaas cheps

6.7

[Tono6ubie Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY TUIOMIAIIMU TOBEPXHOCTEM,
00BpEMaMu ITOTOOHBIX TEI

6.8

Ceuenuss mwimHApa (TapasielbHO W TEPIEHIUKYJISIPHO OCH), CEUYECHUS KOHyca
(mapassenbHOE OCHOBAHHIO M MMPOXOJSIIEE Yepe3 BEPLINHY), CeUEHUs 11apa

6.9

Bektop Ha miuockoctd M B mIpocTpaHcTBe. (CIIOKEHHWE M BBIYMTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4uciio. Pa3nokeHwe BEKTOopa HO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuno mapamenenunena. Pemenue 3a1ay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPAMH

6.10

[TpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopamHaTel BEKTOpa.
[Ipocreiiimne 3amaun B KOOpAMHATaxX. YTroil Mexay Bektopamu. CkaiaspHoe
IIPOU3BENICHUE BEKTOPOB. BbIUKMCIIEHHE YITIOB MEXIY NPSIMBIMH M IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/1 TPH PELICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaAM OCBOEHUSI
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

Biianenne metonaMu 10Ka3aTenabCTB, AITOPUTMAMU PELICHUS 33]a4; YMEHHUE
dbopMynaHpoBaTE W ONEPUPOBATH MOHATHSAMH: OIpPENEICHUE, aKCHOMa,
TeOpeMa, CIEACTBHE, CBONCTBO, IPHU3HAK, J10KA3aTEIbCTBO, PABHOCUIJIbHbBIE
(GOpMyIHUPOBKM; MPUMEHATh HUX; yMeHHEe (OopMynIHpoBaTh o0OpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPKIACHUE, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
HCIO0JIb30BaTh METO/l MAaTEMaTU4YECKON MHIYKIMH; IPOBOIUTh JOKa3aTEIbHbBIE
paccyXaeHUsl IIpU PEIIeHUU 3ajady, OLEHUBATh JIOTUYECKYIO IMPaBUIbHOCTh
paccykJIeHUH; yMEHue ONepUpOBaThH MOHATUSAMU: MHOECTBO,
MOAMHOKECTBO, ONEPALMM HAJ MHOXKECTBAMH; YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapaT Juisl ONMCAaHUS pPEaJbHBIX IPOLIECCOB
U SBJICHUM W TOpU pElIeHUH 3a7ad, B TOM YHCIE U3 JIPYIHUX Y4eOHBIX
MpeIMETOB; YMEHHE OMEepPUPOBaTh MOHATUSIMU: Tpad, CBA3HBIN rpad, AepeBo,
UK, Tpad Ha TMJIOCKOCTH; YMEHHE 3aJaBaTh M OINUCHIBaTh Tpadbl
pa3IMYHbBIMU c1IocO0aMU; UCIOIb30BaTh Ipadbl PU PEIICHUH 33a4

YMeHue onepupoBaTh IMOHATHSAMHM: HATypaJbHOE YHCIO, LEJI0E YHUCIO,
CTENEHb C LEJIBbIM I0Ka3aTelIeM, KOPEHb HATypaJbHOW CTENEHHU, CTENEHb C
paloHaJIbHBIM [OKA3aTeleM, CTENEeHb C JEHCTBUTENIbHBIM IOKA3aTeNIEM,
norapum 4mcia, CHHYC, KOCHHYC U TaHI'€HC IPOU3BOJIBHOIO YHUCIIA, OCTATOK
10 MOJYJIO, PALMOHAIBHOE YHUCIIO, HPPALMOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJlbHbIX, LEJIbIX, PAalUOHAIBHBIX, JEHCTBUTEIIBHBIX YHCEI; YMEHHUE
WCIOJIb30BaTh MPU3HAKKU JAETUMOCTH, HAUMEHBIINN OOUIMIl AenuTeNnb U Hau-
MeHbllee oOllee KpaTHOe, alropuT™M EBKkiuza npu pelieHud 3ajad;
3HAKOMCTBO C Pa3jIU4HbIMHM NO3ULIMOHHBIMU CHCTEMaMHU CUUCIICHMS; YMEHUE
BBIMOJIHATh BBIYUCIIEHHE 3HAYeHWH M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTeNEeHsMH M Jorapudmamu, MpeoOpa3oBaHHsl JIPOOHO-pAIIMOHATBHBIX
BBIpQXXEHHUI; yMEHHME OINEepUpOBaTh MOHATUSIMH: IOCIEI0BATEIbHOCTD,
apupMeTHyecKasi Mporpeccusi, reoMeTpuueckas Mporpeccusi, OeCKOHEYHO
yObIBaro1as reoMeTpHuuecKas IIporpeccus; yYMEHHE 3a/1aBaTh
MOCJIEZIOBATEILHOCTH, B TOM YHCIE C MOMOUIbIO PEKypPpPEeHTHBIX (opmy;
yMEHHE ONEepUpOBaTh MOHATHSIMH: KOMIUJIEKCHOE YHCIIO, COTPSIKEHHBIE
KOMIUIEKCHBIE YHUCIIa, MOJYJb M apryMEHT KOMIUIEKCHOTO 4Hciaa, (opma
3allUCH  KOMIUIEKCHBIX 4Hucell (TeoMeTpudeckas, TPUTOHOMETPHUYECKAs
u anredbpanyeckas); yMeTb IPOU3BOJIUTH apudmeTrnyeckue HAEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMM;  HPUBOAWTH  IpPHUMEPbl  HCHOJIb30BaHMS
KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh MOHATHAMM: MaTpuma 2x2 u 3x%3,
OIIPEACIUTEND MAaTPUILIbl, TEOMETPUUECKHUI CMBICI ONPEAEIUTEINS




YMeHue omepupoBaTh IMOHATHSAMH: pallMOHAIbHbBIE, HppallOHAIbHbIE,
MOKa3zaTejbHble, CTENEHHbIe, JorapudMUUecKue, TPUTOHOMETPUUYECKUE
ypaBHEHUS W HEPABEHCTBA, MX CUCTEMbI; YMECHHE OTECPUPOBATH MOHSATHSIMHU:
TOX/IECTBO, TOXXJIECTBEHHOE TpeoOpa3oBaHKe, YypaBHEHHE, HEPABEHCTBO,
CUCTeMa ypaBHEHUU U HEPaBEHCTB, PABHOCHJILHOCTh YPAaBHEHU, HEPABEHCTB
U CUCTEM; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C MIOMOIIBIO
pa3NUYHBIX TMPUEMOB; pellaTh YpaBHEHHS, HEPABEHCTBA W CHCTEMBI C
rapaMeTpoM; MPUMEHSTh YPaBHEHUS, HEPABCHCTBA, UX CHCTEMBI JIJISl PEIICHUS
MaTEeMaTHYeCKUX 3aJa4 M 3a7ayd U3 Pa3InYHbIX O0JacTell HAyKu U peasibHOM
KHU3HU

YMeHue omnepupoBaTh MOHATUSAMH:  (QYHKUUS, UYETHOCTh  (DYHKIUH,
NEPUOMYHOCTh  (DYHKIMM, OTPAaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTB
GyHKUMH, 3KCTpeMyM (YHKLUMH, HauOoiblllee MW HaMMEHbIIEe 3HAYCHUs
(GYHKIMH Ha TPOMEXKYTKE, HempepbiBHAs (DYyHKIUS, aCUMOTOTHI Ipaduka
¢byHKIMM, TepBas W BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUYECKUH U
(bu3nvYecKuil CMBICI MPOU3BOAHOM, TepBOOOpa3Hast, OMpeAeIEHHBIN HHTETPAI;
YMEHUE HaXOOUTh ACUMNTOTHl TIpaduka (GYHKLUUH; YMEHHUE BBIYUCIATH
IIPOU3BO/IHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMIO3ULIUHU (QYHKLIUH, HA-
XOIWTh YypaBHEHHWE KacaTelbHOH K rpaduky (yHKIHH;, yMEHHE HaXOIHUTb
MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIUIH; yMEHUE HCII0JIb30BaTh POU3BOTHYIO
IUIe  UccienoBaHUs (YHKIMHA, HaxXOAUTh HauOOJbIIME M HAUMEHbIINE
3Ha4eHUs (PyHKIMI; CTPOUTh IpadMKH MHOTOWIEHOB C MCIOJb30BaHHEM
anmapara MaTeMaTH4eCKOrO aHaiu3a; IPUMEHATh IMPOU3BOJHYIO  JUIS
HaXO0X/IEHUS HAWIy4Yllero pelieHrs B MPUKIAJAHbIX, B TOM YUCJIE COLUAIbHO-
HSKOHOMHYECKMX M (PU3MYECKMX 3aJadax; HaXOIUTh IJIOHMIATU M OO0BEMBI
¢Guryp ¢ NoMoIIbIO0 HHTErpaja; MPUBOIUTH IPUMEPBI MATEMAaTHUYECKOT0 MOJIe-
JIMPOBaHUs C MOMOIIBIO TuddepeHIMaTbHBIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATUSIMH: Tpaduk (QyHKIMH, oOpaTHass (QyHKIUS,
KoMNo3uuus (QyHKUUH, JsuHeiHas ¢QyHKUMA, KBajapaTuyHass (QyHKIMS,
pauMoHanbHass  (QyHKUUS, CTeneHHas (yHKOUsS, TPUTOHOMETPUUYECKHE
¢GbyHKIMH, OOpaTHblE TPUTOHOMETpHUUYECKHE (PYHKLIMH, TOKa3aTelbHas
u Jjorapudmuueckas QYHKIUH; YMEHHE CTPOUTHh TpapuKu H3YUYEHHBIX
(GyHKUMH, BBIIOJIHATH NpeoOpa3oBaHUs rpadUKOB (QYHKLIUH, MCHOIb30BATH
rpaduKu A7 U3y4YeHUs MPOIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3a7a4d U3
IpYTUX Yy4eOHBIX TPEeIMETOB M 3aJad W3 pEeaJbHOM KHU3HU; BbIPAXaTh
dbopMynaMy 3aBUCUMOCTH MEXIy BEIMYMHAMH; HCIIONb30BaTh CBOMCTBA
u rpapuku QyHKIMHA A7 pelleHus ypaBHEHWH, HEpPaBeHCTB M 3ajay
C mapameTpaMmM; H300pakaTh Ha KOOPAMHATHON IUIOCKOCTH MHOXECTBa
pEeLICHNI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemare TEKCTOBBIE 3aJaud pa3HbBIX TUIOB (B TOM 4YHUCIE Ha
MIPOLIEHTHI, IO U YaCTH, Ha JBI)KEHHE, padoTy, CTOUMOCTb TOBAPOB U YCIIYT,
HaJOTW, 3aJaud U3 o00JacTu ymOpaBleHUS JUYHBIMH UM CEMEMHBIMU
(¢uHaHCaAMM); COCTaBIIATh BBIPAXKEHHS, YPABHEHMs, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHMIO 3aJa4d, MCCIECI0BATh IIOJyYEHHOE pELICHUE U
OLIEHUBATh  MPABIONOAOOHOCTH  PE3YJIbTATOB, YMEHHE MOICIHPOBATH
peanbHBIE CHUTyallUM Ha S3bIKE MAaTEMAaTUKH; COCTABIIATH BBIPAXKECHMUS,
yYpaBHEHUs], HEPABEHCTBA M UX CUCTEMBI II0 YCJIOBHUIO 3aJa4yH, UCCIIEN0BAThH




MIOCTPOCHHbIE MOJIEH C UCMOJIb30BaHUEM anmapara anredpsl,
MHTEPIPETUPOBATH MOTYUYEHHBIA Pe3yJIbTaT

YMeHue omnepupoBaTh IMOHATHAMHU: CpeaHee apupMeThyeckoe, MeauaHa,
HauOosplllee ¥ HaWMEHBIIEE 3HAUCHHs, pa3Max, JAUCHEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YMCJIOBOTO HabOpa; yMEHHE U3BIEKaTb, WHTEPIPETHPOBATH
uHbOpMalLMIO, NPEACTaBIEHHYI0 B TalluLax, Ha JAMarpammax, rpapukax,
OTPaXKaIOIyI0 CBOMCTBA DPEAJIBbHBIX IIPOLIECCOB M SBJICHUMN; IPEICTaBIATH
MH(OPMAIIHIO ¢ TIOMOIIBIO TAOIUI U IUArpaMM; UCCIIEA0BATh CTATUCTUYECKHE
JAHHBIE, B TOM YHUCJIEe C IPUMEHEHHEM I'paueCKUX METOJIOB U JIEKTPOHHBIX
CpeACTB; rpaduyecku HUCCiIeI0BaTb COBMECTHbIE HAOIIOAEHUS C IOMOILBIO
JarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh NOHITUSIMM: CIyYalHBIM ONBIT U CIy4yallHOE COOBITHE,
BEPOSTHOCTh CIIy4allHOrO COOBITUS; YMEHHME BBIYUCIATH BEPOATHOCTH C
UCIOJIb30BaHUEM IpapMUECKUX METOJIOB; IPUMEHATHh (OPMYJIbI CIOXKEHUS U
YMHOKEHHUSI BEPOATHOCTEH, (OpPMYyITy TOJHOH BEpOSTHOCTH, (QopmMmyiry
bepraymnnu, xomOuHaTOopHBIE (aKThl U (HOPMYJIBI; OICHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHHE ONepUpOBaTh NOHATHAMMU: CllydyaiiHas BeJIUYMHa,
pacnpeelieHue BEpPOATHOCTEM, MAaTeMaTH4ECKOe OXKMJAHUE, JHUCIEPCHUs U
CTaH/IapTHOE OTKJIOHEHHE CIIy4alHOM BEJIMYMHBI, PYHKIMM paclpeiesieHus 1
IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTENbHOIO0 U HOPMAJIBHOI'O PACIIPENCICHUN;
YMEHHME HCIOJb30BaTh CBOWCTBA M3YyYEHHBIX PACHpPENEICHUM U1 PELICHUS
3ajja4; 3HAKOMCTBO C IIOHATUSAMM: 3aKOH OOJIBIIMX YHCEN, MEeTO/bl
BBIOOPOYHBIX HCCIIEIOBAaHUI; yMEHHE MPUBOJUTH MPUMEPHI IPOSBICHUS
3aKOHa OOJBIIMX YMCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHUE
OIIEpUPOBATh IOHATUSAMU: COYETAHHWE, IEPECTAHOBKA, YKCIIO COYETaHUH,
YHCII0 MepecTaHOBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHATh KOMOMHATOPHBIE
(GakTbl M pacCyX AE€HMsI JUIsl pEUIeHHs] 3a/Jay; OLIEHHWBATh BEPOSTHOCTH
peanbHBIX COOBITHI; COCTaBJISTh BEPOSITHOCTHYIO MOJIEIIb u
MHTEPIPETUPOBATH ITOTYYEHHBIN pE3yJIbTaT

YMeHHe ornepupoBaTh NOHATUSMHU: TOUYKA, NPSAMAsi, INIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YyIia, IUIOCKMM YroJl, JBYTPaHHBIA YIOJI,
TPEXTPAHHBI  YIOJI, CKPELIMBAIOLIMECSH IPsMBbIC, MAPAIEIbHOCTE WU
MEPIEHIUKYISAPHOCTD NPSAMBIX U IUIOCKOCTEH, YTrOJI MEXIY IPSAMBIMH, YIOJl
MEXIy NPSIMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH, PAacCTOSTHHUE OT
TOYKHA JO IUIOCKOCTH, PACCTOSHHE MEXKIY NPSIMBIMH, PACCTOSHHUE MEKIY
IUIOCKOCTSIMHU; YMEHHE MCIIONb30BaTh MPU PEIICHUH 33j]jad U3YUYEeHHBIE (aKThl
U TEOpEeMbl IUIAHUMETPHH;, YMEHHE OLEHHBATh pPa3Mepbl OOBEKTOB OKpY-
JKAIOLIEr0  MHpA; CTPOUTh MATEMaTHYECKHE MOJEIM C  I[IOMOUIBIO
F€OMETPUYECKUX IIOHATHA M BEJIWYMH, penlaTh CBA3aHHBIE C HUMH
[IPAKTUYECKUE 3aa4U
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YMeHue omnepupoBaTh MOHATUAMU: IUIOMAAb (GUTYphl, O0BEM (GUTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajulefienunesa, npusMa, nupamuia, (urypa U HOBEPXHOCTh BpalleHUs,
WINHAP, KOHYyC, Iap, cdepa, miom@anb chepsl, MIOMAAb MOBEPXHOCTU
MUPaMU/bl, MPU3MBI, KOHYyCa, LMIUHIpA, O0BEM Ky0a, MPsSMOYroJbHOTO
napajiesienunea, TMpaMuibl, IPU3MbI, WINHAPA, KOHYyCa, [1apa, pa3BEPTKa
MIOBEPXHOCTH, CEUYCHMs] KOHyCca W IWIMHApA, MapajuleibHble OCH WIU




OCHOBaHUIO, CEYEHHE Ilapa, MIOCKOCTb, Kacarouiascs cdepbl, HWIHHIpPA,
KOHYyCa; yMEHHE CTPOUTh CEUYEHHWE MHOTOTpaHHMKA, H300pa)kaTh MHOIO-
TPaHHHUKH, (UTYpPHI U TOBEPXHOCTH BPAILCHUSA, UX CEYCHHS, B TOM YHCIE C
IIOMOILBIO  JIEKTPOHHBIX  CPEACTB; YMEHHE IIPUMEHATb  CBOMCTBA
reOMETPUUYECKUX (UTYp, CaMOCTOSATENbHO (HOPMYIHPOBATH OINpeAEICHUS
u3y4yaembix (uryp, BBIIBUTaTb THUIOTE3bl O CBOMCTBAX U MpPHU3HAKaX
reoMeTpuuecKkux (uryp, OOOCHOBBIBaTH WM ONpPOBEPraTb HUX; YMEHHE
MPOBOJIUTH KJIACCU(PHUKAIMIO (UTYp TO Pa3IMYHBIM MPHU3HAKAM, BBIIOIHATH
HE00XO0IUMBIE JOMOJIHUTENbHBIE TOCTPOCHUS
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YMeHue ~ onepupoBaTh — NOHATUSIMH:  JBIDKEHHE B NPOCTPAHCTBE,
MapajuleNbHBIA MMEPEeHOC, CUMMETPUs Ha IUIOCKOCTH H B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOAOOMS, TMOAOOHBIE (QUTYPB; YMEHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (GUTYphl, B TOM YHCJIE B IIPHPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T'€OMETPHUYCCKUE OTHOIICHUS IPH
pelleHnr 3a7a4; HaXOJHWTh TCOMETPUYECKHE BEIMYUHBI (IJIMHA, YTOII,
I0maab, 00BEM) MPHU PENICHUH 3a/1a4 W3 JIPYTUX yUCOHBIX MPEAMETOB U W3
peabHON JKM3HU; YMEHHE BBIUUCIISATH IEOMETPUYCCKHE BEIMYHHBI (IJIMHA,
yroj, IUIOMIAAb, OOBEM, IUIOMIA L IMOBEPXHOCTH), HCIIOJIB3Ysl H3YYCHHBIC
(GOpMyJIBI ¥ METOZIBI, B TOM YHCIIC: IUIONIQ[b TOBEPXHOCTH MHUPAMUJIBI,
MPU3MBI, KOHYCa, IIMINH/PA, TIoMaas cepbl; 00béM Kyba, MpsSMOYTOIBHOTO
napajuiesiienurnea, MUpaMuIbl, TPU3MBL, IMIHHIPA, KOHYyca, Iapa; yMEHHE
HAXOJUTh OTHOLICHHE 00BEMOB MOAOOHBIX GUTYP
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YMeHHe omnepupoBaTh IOHATHUAMM: NPSAMOYTOJIBHAsI CUCTEMA KOOPAMHAT,
BEKTOp, KOOPAMHATBI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOU3BECHNE BEKTOPa Ha YHCIIO, pa3okKeHHe BEKTopa 1o 0a3ucy, CKalspHOe
IIPOU3BEJICHNUE, BEKTOPHOE IIPOU3BEIEHUE, YTOJ MEXKIY BEKTOpaMHU; YMEHHE
HCIIONB30BaTh  BEKTOPHBIM M  KOOPAMHATHBIA METOJA I  pELIeHUs
reOMETPUUYECKUX 33a4 U 331a4 APYTUuX y4eOHbIX IPEIMETOB
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YMeHue BbIOMpaTh MOJAXOMSAIIMA METOX MUl pelleHHs 3a/]a4M; NOHUMaHHe
3HAYUMOCTH MaTeMaTHUKH B HU3YYEHHM TPUPOAHBIX M OOIECTBEHHBIX
MIPOLIECCOB M SBJIICHWH; YMEHHE paclo3HaBaTh IPOSIBICHUE 3aKOHOB
MaTeMaTUKUd B HCKYCCTBE, YMEHHUE IPUBOAUTH INPUMEPbl MaTeMaTHUYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaT€MaTUYECKOU HAyKH




INEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Yucna ¥ BEIYUCIIEHUS

1.1 | HarypanbHble u 1ieinble yucia. IlpusHaku 1eIMMOCTH LENIbIX YHCET

1.2 Pannonaneubie  uucna. OOBIKHOBEHHBIE W JICCATHYHBIC JpOOHM, IPOIICHTHI,
0OECKOHEUHBIEC IEPUOIUUECKUE IPOOH

1.3 | ApudmMernueckuii KOpeHb HaTypajdbHOW cremneHu. J[eWcTBUS ¢ apu(pMETHYECCKUMH
KOPHSIMU HAaTypaJIbHOM CTENEHU

14 Crenenb ¢ 1enbpIM nokazareneM. CTeneHb ¢ pallMOHAIbHBIM MoKa3aresieM. CBoiicTBa
CTEIIECHU

1.5 | CuHyc, KOCHMHYC W TaHTE€HC 4YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
ApKTaHI€HC YHCIOBOI0 apryMeHTa

1.6 | Jlorapudm uncna. JleciTHUHBIC U HATYPAIbHBIC JIOTAPH (MBI

1.7 JetictButenbHble yncia. ApupMEeTHYECKHE ONEPALMK C JCHCTBUTEILHBIMU YHCIaAMHU.
[Tpubnmx€HHBIC BRIYMCIICHUS, PABUIIa OKPYTJICHUS, IPUKHUJIKA U OLIEHKA pe3yibTaTa
BBEIYHCIICHUN

1.8 | [IpeoOpa3zoBanue BhIpaKEHUN

1.9 KomiuiekcHrblie yncia

2 YpaBHEHHsI M HEPABEHCTBA

2.1 | lensle u 1poOHO-paIliOHATIbHbIC YPAaBHEHUS

2.2 | UppauroHaJibHbIE YPABHEHHUSI

2.3 | TpuroHoMeTpHUECKHUE YpaBHEHUS

2.4 | Iloka3arenbHble U Jlorapu@MUUecKue ypaBHEHHUs

2.5 | Llensie u qpoOHO-pallMOHAIbHBIE HEPABEHCTBA

2.6 | MppauroHaibHbIE HEPABEHCTBA

2.7 | Iloka3zaTenbHble U JorapudMUIECKHEe HEPABEHCTBA

2.8 | TpuroHoMeTprYeCKHE HEPABEHCTBA

2.9 | CucreMbl M COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB

2.10 | YpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

2.11 | MaTtpuua cuctemsl JIMHEWHBIX ypaBHeHUN. OnpenenuTens MaTpULbl

3 QDyHKIMH U TpaduKu

3.1 | ®ynkuys, crocoosl 3aaanus GyHkuuu. I'paduk pyHkumu. Bzaumuo o6patHbie GyHK-
un. Yérapie u HeuéTHble QyHKImu. [leproandyeckne GyHKIMN

3.2 | OGnacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymmu ¢dyHKImm.
[IpoMexyTkH  3HAaKOMOCTOSHCTBA.  IIpoMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumyMbl U MUHUMYMBI (yHKIH. HaumbGonbliee M HauMeHblllee 3HAYECHUE
(GYHKIIMM HAa IPOMEXKYTKE

3.3 | CrenenHas QyHKIMS C HATYpaJbHBIM U LIeNbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU

3.4 | Tpuronomerpuueckue (yHKIIMHU, UX CBOWCTBA U IrpaduKH

3.5 | Iloka3arenbHas U Jorapupmuyueckasi QyHKIHUHU, UX CBOIMCTBA U rpaduKu

3.6 | Touku paspsiBa. AcuMnTOThl rpadukoB QyHkuuid. ColicTBa (GYyHKIUI, HENpephIB-
HBIX Ha OTPE3KE

3.7 ITocnenoBaTenbHOCTH, CITIOCOOBI 3aJaHMs MMOCIEA0BATENLHOCTEN

3.8 | Apudmernueckas U reoMeTpruecKas nporpeccuu. @opmyia CI0KHBIX POLIEHTOB

4 Hauana MmaTemMaTnyeckoro aHaimsa




4.1 | IlpousBonHas ¢pyHkuun. [Tpon3BoaHbIE 3IeMEHTAPHBIX (DYHKIMH
4.2 | [IpumMeHeHHe TIPOM3BOAHOM K HCCIAEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh H
SKCTpeMyMbl. Haxoxnenue HamOONBIIEr0 M HAaMMEHBIIEro 3HaueHHs (YHKIUU Ha
OTpE3Ke
4.3 | IlepBooOpa3zHas. MHTErpan
5 MHoxecTBa U JIOTHKA
5.1 | MHuoxecTBo, onepaii HajJ MHOXecTBaMHu. /luarpammsl Ditsiepa — Benna
5.2 | Jloruka
6 BeposTHOCTh U CTaTUCTHKA
6.1 | OnucarenpHas CTaTUCTHUKA
6.2 | BeposTHOCTB
6.3 | KomOunaTopuka
7 ['eomeTpus
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHOrOrpaHHUKH
7.4 | Tena u moBEpXHOCTH BpalllCHUS
7.5 | KoopauHathl U BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Teometpus, 10-11 xmaccel/ Atanacsu JI.C., byty3os B.®., Kagomnes C.b. u
npyrue, Akimoneproe obmectBo «M3natenbetBo «IIpocBenienner

2. KonTtposibHO-u3MepuTenbHbie Matepuaisl. ['eomerpus. 10 knace, 11 kiacc

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. TloypouHsie pa3paboTKu
2. Undopmanmonnsie pecypcsl https://resh.edu.ru/ u mp.

3. KonTposbHO-u3MeputTenbHbie Matepualbl. ['eomerpus. 10 knacc, 11 knacc
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. https://edsoo.ru/

2. https://resh.edu.ru/

3. https://uchi.ru/

4. https://www.yaklass.ru/
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