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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH W MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QopMHUpyeMOoe  TpuU  H3yUYEHHUU
00y4aroIUMUCs MOHATUIHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS MPU PEIIEHUHU 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmbl yueOHOro Kypcea «I'eomerpusd» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnactu «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecrledeHHue  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKHMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJEéHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBTYpPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax KakK o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEAbHOM
MHApPE MHOTIOTPaHHMKM M Te€jla BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHUYECKUX TEeOpHil, (opMHpOBaHME MOHUMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHS BIAJETh METOJAMHU J0Ka3aTeIbCTB U aJTOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupoBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MIPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M  TBOPUYECKHX
CrIoCcOOHOCTEW 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHAILHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMid, HWCCJIENIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannuku», «Tema Bpamenus», «Bexkrtoppl ©  KoOpAMHATHI B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YTIIIyOJIEHHOM ypoBHE OOyYCHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEeIbHBIM JIMHUSIM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO  TI0
CoJlep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpPaMMBbI, pacHpeleIEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamaquch HEOJHOKpPaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUCCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHSI BKIIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJCTABICHUN 00YyUaIOMUXCs, PACIIUPSSL U YIITyOJIss
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexo kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISCT:

co3maTth ycioBus Ui auddepeHunanuu 00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTEIbHBIX MporpamMM, 0OeCleuuTh YriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKH C
yduétoMm BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 npodeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heznento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIuecs,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [lapamuienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD IIPAMOU
u 1ockoctu. [lapamnenbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKE€HUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOIO MpOoeKTUpoBaHHs. W3o00paxenue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajijieIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHOE IIPOECKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT TMpsAMOM [0  IUIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, IBYTPAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTorpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXI'PAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJIbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TDIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHAas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPaHHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM HPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM MPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPAMUJIBI,
TeopemMa O IUIOAAN YCEUYEHHON MMPaMHU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IPAaBUJIBHOM MHOTOIPDAaHHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPBI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpaslIoOKEHUH BEKTOpa IO TpEM
HEKOMIUIAaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalsipHOE MPOU3BEJIECHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUS:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmHoe pacnosioxxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. OO0bEM mnpsMod u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEHTAa.

KoMOuHanum Ten BpauieHuss U MHoOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMWIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IIpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS [IUIINHIPA
(mapayyienbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajiieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIMHY ), CEUCHUS I1apa, METOAbI TOCTPOCHUS
CEUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TNTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu  HaJ BEKTOopamu. BekTtopHoe
YMHOXXEHHE BEKTOpPOB. CBOHCTBA BEKTOPHOTO YyMHOXEHMS. I[IpsMoyronbHas
cucTeMa KoopAauHaTt B npocTpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenust mpoctpancTBa. OToOpakeHus. J[BHKEHUS U PaBEHCTBO (QUTYP.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEpPEeHoC,
LHEHTpaJIbHAsI CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCHUHCKOro  OOMIECTBa,  MPEACTAaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MAaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIo Hapoaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsSI, 3TUYECKOTO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAyKM U JACSTENbHOCTbIO YYEHOTO, OCO3HaHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro oopasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYZAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKHUX 33]1a4 MaTEMaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-?KOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUE MPUPOTHON U COIHATBHOMN
Cpebl, OCO3HaHUE rI00ABHOTO XapaKTepa IKOJIOTUYECKUX MPpoOIieM, OpUeHTAIUS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM JUIsl pelieHus 3a7ad B 00JacTu
OKpYJ)Karolel cpenpl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeIOBEUYEeCKOW ESITeIbHOCTH, ITAaroB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISAITH IPOCKTHYI0 W WCCICIOBATEIBCKYIO JCSITCIBHOCTh
WHIWBUTyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHbIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUH MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIIHNE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS 1 BHIBOIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  pEIICHHUSA, BbHIOMpAaTh Hauboyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OopMHpOBaTh TMMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIICJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTUYeCKOTo 00BbEKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyYIMpPOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yjbTaTaMm
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOllecca, a TaKXkKe BBIABUTATD
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

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

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATh CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pe3yJIbTAT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOACTBO MO3ULMUN, B KOPPEKTHOH (opme
(bopMyIUpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
NPE3EHTAalUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJIAITh IJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBI HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  IIO3HABAaTENbHOM  pediieKCMM Kak  OCO3HAaHUsA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEILIECHUU 3a]auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHHBATh COOTBETCTBHE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eITEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOTOBapWBATHCs, OOCYX HaTh TMPOIECC W Pe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaAeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JEHUCTBHA C JPYTMMH YICHAaMH KOMaH]bl, OLICHUBAaTh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayIuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPHUH TPHU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTRBE;

e CBOOOJHO OMNEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B NPOCTPAHCTBE, MEXKIAY NPIMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pAacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (IIpHU3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo0);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LHEHTPATBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEPUPOBATH MOHATHSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIIME NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucyHKax;

e IMPUMEHATH TIOJyYCHHbIC 3HAHUS Ha TMPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTUS B
npolecce IMOMCKa peUIeHHsT MaTeMaTH4ecKH  chopMynnpoBaHHON
npoOsieMbl, MOJEINPOBaTh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKUX BEITUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHO 4acTH QpyHIaMEHTa Pa3BUTHS TEXHOIOTHIA.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPALICHUS: [UIUHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHMS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIoiokKeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalIlCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB W TEJI BpAIllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMU, CBA3aHHBIMUA C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMCAHHBIA OKOJIO cephl, cepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIECHUSI MEXKTY TUIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOT0O0HBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B IEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4 HA BBIYMCIICHUE YIJIOB MEXY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMH, CBS3aHHBIMA C JBHXKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIeHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3€PKAIBHON
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs 0A00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUJIMHIpa
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUYEHHUSI KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PEUICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarlliuX HECKOJIBKO IIaroB PELICHUS, €CIH yCIOBUS
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  IOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYALIUH, IPUMEHATh U3YUCHHBIC
NOHATHUS, TEOPEMBbI, CBOHCTBAa B IMIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHM, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUX TIOHATHH U TEOpPEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uu¢poBbie)
n/n NMPOrpamMMbl Bcero Konrpoapurie | Ipakruteckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3aumHoe pacnoiokeHue NpsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTb MPSIMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
Yriel 1 pacCTOsTHUS 16 1
MHororpaHHuKu 7 1
Bexkropsl B pocTpancTBe 12
g HOBTOPCHHC, 000011IeHNe U cUcTeMaTH3alus 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Komrpomusre | MparTiseckie (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwme, O606H.I€Hlf€ u 15 |
cHCTEeMaTH3alus 3HAHUH
3 OO0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaam MOBEPXHOCTH U O0BEMBI 9 |
KPYTJIIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHwME, 0606H16Hlfe u 17 )
CHCTEMaTH3alHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl

OCHOBHBIE TIpaBUIIa U300pPAKEHHS HA
PHUCYHKE IIOCKOCTH, TTApAJUICIBHBIX MPSIMBIX
(OTpe3KOB), cepeAMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSAMas,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
npaBuiIa N300paKEeHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MI0CKOCTH,
HepeceKaroIIuecs npsMasi v I0CKOCTh;
HOJYPOCTPAHCTBO

[onsaTtus: nepecekaromuecs MIOCKOCTH,
HepeceKaroIuecs npsiMast ¥ INIOCKOCTh;
MOJIyTIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHre MPOCTEHIINX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX O0OBEKTOB

MHororpaHHUKH, H300paskeHNe TPOCTEHIITNX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX 00OBEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
crnencTBus U3 HUX. CriocoObl 3a1aHus
HPSAMBIX U ITIOCKOCTEH B IPOCTPAHCTBE.
O0603Ha4eHUs PSAMBIX U TIOCKOCTEH

10

N3o0pakeHune ceueHni mupaMu/ibl, Kyoa u
IIPU3MBI, KOTOPBIE POXOIAT Yepe3 ux peopa.
N306paxkenue nepecevyeHrs MOIy4eHHbIX
IJI0CKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYECHUH Pa3HbIMU LIBETaMU

11

N306paxkenue ceueHuii nupamubl, Kyoa u
IPU3MBI, KOTOPbIE MPOXOAT Yepe3 ux peopa.
N300pakeHue nepeceueHus NoIy4eHHbIX
iockocTeil. PackpaimmBanyue NoCTpOeHHbIX
CEUYEHUI Pa3HBIMU IIBETAMHU

12

N300pakeHne ceueHni mupaMuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux peopa.
N306paxkeHune nepecevyeHns MoIy4eHHbIX
IJI0CKOCTeN. PackpaimmBanue NOCTPOEHHBIX
CEYEHUH Pa3HbIMM LIBETaMU

13

N3o06paxkenue ceueHnit nupamuabl, Kyoa u
MPU3MBI, KOTOpPBIE IPOXOAT uepes3 ux peéopa.
N300pakeHne nepeceueHus moaydYeHHbIX
IUIOCKOCTEN. PackpamnBaHye NOCTPOEHHBIX
CEYEHUI Pa3HBIMU LIBETAMU

14

Merton ciaenoB s MMOCTPOCHUA CceuyeHUI




15

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHri MPSIMbIX U
IIOCKOCTEH

16

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOCHUS

18

[TocTpoenue ceuenunii B nmupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEpPTEXKEH U 3alKCh 111aroB
MOCTPOEHUS

19

[Toctpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aIIUCh 11aroB
IIOCTPOEHUS

20

[TocTpoeHue cedueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX ‘-IepTe)KCI\/JI " 3aI1iCh HI1aroB
MIOCTPOCHHSI

21

IToBTOpenue nmnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIBLHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHSIX Ha
BBIHOCHBIX 4epTexax. McTopus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUH




23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnoxeHue npsMbIx B
npoctpaHcTBe. CKpemMBarouecs npsmMole.
[Ipu3HaKy CKpenMBarOIUXCS MPSAMBIX.
[TapannenbHble psiMbIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM NapajuIeIbHON
JAHHOM MPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsaMoiu. JleMMa o nepecedeHnn
NapaJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapasuieTbHBIX NpAMbIX. Teopema o
CKPEIIHUBAIOIINUXCS MPSIMBIX

27

[TapamnensHoe mpoekTHpoBaHue. OCHOBHBIE
CBOMCTBA MapaJLIEIBbHOIO IPOEKTUPOBAHMUS.
N300pakeHue pa3HbIX GUryp B
NapaJyIeIbHOMN MPOEKIINH

28

LlenTpanbHasa npoekuus. Yroiu ¢
COHaIIpaBJICHHBIMU CTOPOHAMM. VYron MCKIAY
MMPpAMBIMHA

29

3aja4yn Ha JJOKa3aTeIbCTBO U MCCIICIOBAHME,
CBSI3aHHBIE C PACITOIOKEHHEM TIPSIMBIX B
POCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPAMOMN U
IIJIOCKOCTH B TIpocTpaHcTBe. IIpu3Hak
[apaJuIEIbHOCTH MPSIMOU U IIJIOCKOCTH.
CBolicTBa napauIeIbHOCTU IPSIMON U




IIJIOCKOCTHU

31

['eomeTpryeckue 3a7aun Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO MPSMBIX U INIOCKOCTEN B
MPOCTPAHCTBE

32

[TocTpoeHune ceueHus, IPOXOASILETO Yepes3
JIAHHYIO MIPSIMYIO Ha YEPTEXKE U
MapajuIeIbHOTO APYron npsamou. Pacuér
OTHOUIEHUI

33

[NapannenbHas IpoeKIys, IPUMEHEHNE IS
MOCTPOCHHSI CeUeHUH KyOa n
napauienenunena. CBoncTea
napajuielienune1a ¥ Mpu3Mbl

34

HapanneanHe IITOCKOCTH. HpI/I3HaKI/I
MapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema o napanienbHOCTH U
€MHCTBEHHOCTH INIOCKOCTH, TIPOXOASIIEN
yepe3 TOUKY, HE MPUHAIJIEKAILYI0 TaHHON
IUIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa napajuIeabHBIX MIOCKOCTEN: O
MapaJUIEIbHOCTH IIPAMBIX IIEpECEUECHUs IIPU
NEPECCUCHNH ABYX MapalJICJIbHBIX
IIJIOCKOCTEN TpeThen

37

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX MapajlyICIbHBIX IMPAMBIX,
3aKJIFOUYEHHBIX MCXKIAY apalJICIbHbBIMA
IUIOCKOCTSIMU; O IEPECEUEHUH MTPSIMOU ¢
JBYMs IapaJIENbHBIMU TNIOCKOCTSIMU




[ToBTopenue: Teopema Iludaropa Ha

38
IUIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIBHUKA

40 CgoiicTBa KyOa ¥ MPSIMOYTOJILHOTO
napajuleenumne1a

A1 Beruucnenue JUinH 0Tpe3KoB B KyOe U
IIPSIMOYTOJIBHOM TIapajuIeNeInIe e
[TeprieHAUKYISIPHOCTD MIPSIMON U IUNIOCKOCTH.

42 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH
[IeprieHIMKyYIAPHOCTH NPSAMOM U IJIOCKOCTH.

43 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOALLEH
yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYIISIPHON K INIOCKOCTH

45 [T10cKOCTH ¥ IEPIEHANKYIISIPHBIE UM
IPsIMbIE B MHOTOTpPaHHHUKaX

46 [T10CcKOCTH ¥ IEPIEHANKYIISIPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKaX

47 [Tepnienukynsip u HaknoHHas. [loctpoeHue
NEPIEHIUKYIIAPA U3 TOUKU Ha IPAMYIO

43 [lepnennukynsap u HakiaoHHas. [loctpoenue
NEPIEHIUKYIISIPA U3 TOUYKU HA IPAMYIO

49 Teopema o Tpéx nepneHAuKyIsApax (mpsamas

u oOpartHas)




Teopema o Tpéx nepneHAUKyIsIpax (mpsmas

50
u oOpaTHas)

51 VYron Mexay CKpenMBarOIMMUCS TPSIMbIMHU

5 [Touck nepneHAUKYJIIIPHBIX MPSAMBIX C
IIOMOUIBIO NEPIEHANKYJIIPHBIX INIOCKOCTEN

53 OpToroHajibHOE TPOCKTUPOBAHKUE
[TocTpoenue ceuenuii kyoa, MpU3MBI,

54 MPaBWJILHON MUPaAMHUJIBI C TTOMOIIBIO
OpPTOTrOHAJILHOU MPOEKINH
[TocTpoenue ceuenuii kyoa, Ipu3Msl,

55 IIPABWJIBHOM MUPaMU/IBI C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyISIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pPaccTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU A0 IUIOCKOCTH
CnocoObl ONyCTUTh NEPIIEHANKYIISPHI:

60 CUMMETpUS, CABUI TOUKHU IO NapaljIeIbHON
IpsAMOit

61 CnBur no HenapamienbHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

6 KonTtponsHas padora "B3aumnoe

PacCIioJIOKCHUEC IPAMBIX U MJIOCKOCTEH B




npocTtpaHcTse"

63

[ToBTOpEHME: yroa Mexay IpsiMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB

64

[ToBTOpEHME: yroa MexXIy
CKPELIMBAIOIIMMUCS MPSIMBIMH B
IIPOCTPAHCTBE

65

FGOMGTpI/I‘-IGCKI/Ie MCTOAbI BEIYUCIICHUA yIJIa
MCKAY MPSAMBIMHA B MHOT'OI'PaHHHUKAX

66

JIByrpansbiii yroj. CBONCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOTO yTia

67

[lepnennukynspuble maockoctu. CBoiicTBa
B3aUMHO IEPIIEHANUKYJIPHBIX IIJIOCKOCTEN

68

[Ipu3Hak neprneHIuKyJISIPHOCTH TIIOCKOCTEN;
TeopeMa O IPSIMOM IepeceUeHns IByX
IIJIOCKOCTEH MEPIIEHIUKYIISAPHBIX TPETHEH
IIJIOCKOCTH

69

[TpsMoyronbHbIM napasienenunes; Kyo;
MU3MEpEHUS, CBOMCTBA NPSIMOYTOJIBHOTO
napaJsenenunesa

70

TeopeMa 0 JUaroHaJii npsamMoyroJibHOTo
napajjeenuieaa u CJICACTBUC U3 HEe

71

CTepeOMeTpI/I‘ICCKI/IC U MPUKJIaAHBIC 3a/1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX U IMIIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINUECS TIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX




MHOTI'OI'PaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIHUBAIOIINUXCS MPSMBIX, PACCTOSIHHE

73 MEXIY CKPEIMBAOIIMMUCSA IPSMBIMU B
MIPOCTHIX CUTYaLHsIX

74 PaccrosiHue OT TOUKH 10 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH
Brrunciienre pacCTosTHUM MEXTY

75 CKPEIIMBAOIIMMUCS IPSAMBIMHU C IOMOIIBIO
NEePIEeHIUKYIJISIPHON MJIOCKOCTH
TpéxrpanHblid yroj, HEpaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria

77 DeMeHTHI ChepruIecKoil reOMeTpUH:
reoJe3NYECKUE JINHNUU Ha 3emiie

78 KonrtponbHas padora "Yrisl u paccTosHuA"

79 Cuctemaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro 3JIeMEeHTHI"

20 ITupamuaa. Bunsl nupamua. [IpaBunsHas
nvpamua

81 [Tpusma. IIpsiMas 1 HaKJIOHHAS IPU3MBI.
ITpaBuiibHas mpusma

20 IIpsiMo#t napaienenunesn, NpsMoyroabHbIN
napasenenurnes, Kyo

23 Beinykisle MHOrOrpanHuku. Teopema
Olinepa

84 Beinykisle MHOrOrpanHuku. Teopema




Oitnepa. [IpaBusbHbIC U MOTYyIPaBUIIbHbBIC
MHOTOTPaHHUKHU
85 KoHnTtposnbhast pabora "MHororpaHHuKu" 1
26 [TonsiTre BeKTOpa Ha MJIIOCKOCTH U B 1
MPOCTPAHCTBE
87 CymMma BEeKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwiio mapanienenumena 1
90 YMHOKEHME BEKTOPA HA YUCIIO 1
01 Paznoxxenue BekTopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJHOU MIIOCKOCTH
92 CkansipHO€ MpOU3BEICHUE 1
93 Brruncnenue yriia Mex1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
95 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1
96 [Tpocreiimne 3aaun ¢ BEKTOpaMu 1
97 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 1
98 O00011eHNe U cCUCTEMAaTU3AINS 3HAHUI 1
99 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUT 1
100 Wrorosas koHTposibHasA paboTa 1
101 Hroroas koHTpoabHas pabora 1
102 O00011eHne 1 cUCTEMaTU3aINS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Ne n/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
) [ToBTOpenue temsl "CkassspHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEXy BEKTOpaMH B IpocTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIIEH yepe3 ABEe TOUKU"
5 VYpaBHEHHUE MJIOCKOCTH, HOPMaJb, 1
ypaBHEHUE IUIOCKOCTH B OTpe3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
g JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MpOorpaMMHUpOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MporpaMMHUpOBaHUE
10 AHanMTUYECKHE METObI pacuéra yria |
MEXy MPSMBIMUA B MHOTOTpaHHUKAX
1 AHaJIMTUYECKHE METOBI pacuéra yria 1
MEX/y TJIOCKOCTSIMH B MHOTOI'paHHUKAX
12 dopMyna pacCTOSSHUAS OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATAX

Haxoxnenue paccTosiHUi OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUN OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MUPAMU/IE

15 Kontponbnas padota "AHamuTudecKas
reomerpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHnsi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMbIX U
IJIOCKOCTEM

19 [TapannensHble NPSIMBbIC U TITIOCKOCTH:
napajvieIbHbIC CEUCHUS

20 [TapannensHble NPSIMBbIC U TITIOCKOCTH:
pacy€r OTHOLIEHUM

21 [TapannensHbIe MPSIMBIE U TIIIOCKOCTH: YTJIbI
MEXy CKPEIIUBAOIIUMUCS MPSIMBIMU
[TepnenauKkysipHBIC TIPSMBIE U TUIOCKOCTH:

) CTaHJapTHBIC TTAPhl IEPIIECHANKYISPHBIX
MIJIOCKOCTEH U MPSAMBIX, CAMMETPUH
MHOT'OTPaHHUKOB

o [lepnenaukynsipHbIe MPSAMBIE U TNIOCKOCTH:
Teopema O TpeX MeprneHIuKyIspax

24 [lepnenqukynsipHble MPSMBIE U TNIOCKOCTH:
BBIYMCIICHUS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEeHue: miom@aaM MHOTOYTOJIbHUKOB,




hopMyJIBI IS TUTOMIACH, COOOpaKEeHUS
noxoous

26

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
dbopMyJTBI IS TUTOMIACH, COOOpaKEHUS
noxoous

27

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hopMyJIBI I71s1 TUTOIAEH, COOOpasKeHUs
moooust

28

[Inomany ce4eHnii MHOTOI'PaHHUKOB:
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPAKCHHUSI TOT00MS

29

[Inomany cedyeHnii MHOTOI'PaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUS MOA00Us

30

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHKH, CEYEHUS] MHOTOT DPAaHHUKOB'

31

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaenenumnena

32

3anaun 00 yaABOEHUM Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPHCEKLIUH yria

33

CrepeoMeTpHUUeCcKUe 3a7jaui, CBS3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaesnenumnena

34

HpI/IKHaZ[HHe 3aga4u, CBA3aHHBIC C
BBIUHCIICHHEM 00BEMa OpsAMOYTOJIBHOT'O
mapajjicjacnuicaa

35

OO6BEM NpsIMON TPU3MBI

36

CrepeoMeTpHuyecKre 3a7jauu, CBI3aHHBIE C




BBIYHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI

[Ipuknagueie 3a1a4u, CBSI3aHHbBIE C 00BEMOM

37 NPSAMOU MPU3MBbI
Brruucienue 06EMOB Tell € TOMOIIBIO

38 onpenenéHHoro uHTerpaia. O0neEM
HaKJIOHHOH MPU3MBI
Brruucienue 06bEMOB Tell € TOMOIIBIO

39 onpenenéHHoro uHTerpana. O0néEM
MTUPAMUIBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHUJ C OOIIMM yTIIOM

41 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00BEMOB MUPAMHU/] C OOIIMM yTIIOM

4 CrepeoMeTpuyeCcKre 3a7jauu, CBI3aHHBIE C
00bEMaMU HAKIIOHHOW TIPU3MBI

43 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
o0BEMaMK MUPaMUIbI
[Mpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBA3aHHEIE ¢ 00HEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknanueie 3ana4yn no Teme "OOBbEMBI
Ten", CBA3aHHbIE C 00bEMOM MUPAMUIBI

46 [Tpumenenune o0bEMOB. Boruncienue
paccTosHUSA A0 INIOCKOCTH

47 Konrtponsnas padora "O0béM
MHOTOrpaHHHUKa"

43 [unuHapuyeckas MOBEPXHOCTb,

00pa3yrone UIHHIPHIECKON




IIOBEPXHOCTHU

Huwmuaap. [psitmoit KpyroBou UIUHID.

4 [Tnomaap MOBEPXHOCTH HUJIMHIPA

50 Konunyeckas noBepxHOCTh, 00pazyroime
KOHMYECKOU nmopepxHoctu. Konyc

51 Ceuenue KOHyca IJIOCKOCTHIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

5 VYceuénnsiit konyc. M300pakeHne KOHYCOB
U yCeYEHHBIX KOHYCOB

53 [Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaas 60K0BOM MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTU KOHYCa
CrepeomeTpuueckme 3aa4u Ha

55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
IIOCTPOCHUEM CEUYEHUI LMWINHJpPA, KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MIOCTPOCHHUEM CEUYEHUN LMINHJpPA, KOHYyCa

57 [TpuknagHbie 3a1a9u, CBSI3aHHBIE C
UIHHIPOM

58 [TpuknagHble 3a1a9M, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miockoctsio. Bua u
n300pakeHue mapa

61 [lepeceuenue cepbl U Mapa ¢ MIOCKOCTHIO.




Kacanwue mapa u cdepsl miockoctsio. Bua u
n300pakeHHE mapa

Ypasuenue cepsl. [Lnomans chepsl u e

62 .
qacrei

63 CummeTtpust cepsl U 1mapa
CrepeomeTpuuecKue 3a1a4n Ha

64 JI0Ka3aTeIbCTBO U BBIUUCIICHHE, CBSI3aHHbIE
co cepoii u mapom, OCTPOSHUEM UX
CEYECHMU IIOCKOCTBIO
CrepeomeTpuueckue 3aa4 Ha

65 JI0Ka3aTeJIbCTBO U BBIYUCIIEHUE, CBSI3aHHBIE
co cthepoii U IMapoM, TOCTPOCHUEM UX
CEYECHMU TIOCKOCTBIO

66 [TpuknanHbie 3a1a4m, CBsI3aHHBIC CO chepoi
U I1apoM
[ToBTOpEHHE: OKPYKHOCTH Ha IIJIOCKOCTH,

67 BBIUUCIICHUS B OKPYKHOCTH, CTaHJapTHBIE
no00us

68 Paznuunble KOMOMHAIIMY TEJ BpaIEHUs U
MHOT'OI'PaHHHUKOB

69 3anaun no teme "Tena 1 MOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena 1 MOBEPXHOCTH
BpaieHus"

71 KonrtponbHas padora "Tena u moBepXxHOCTH
BpaieHus"

7 O6béM mumuHapa. Teopema 06 00bEMe

NPSAMOTr0 UWJIMHIpA




73

Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO
onpenenéHHoro uHaTerpaia. O0bEM KoHyca

74

[Tnomaayn 60KOBOW M MOTHOM MOBEPXHOCTH
KOHyca

75

CTepeOMeTpI/I‘{CCKI/Ie 3aJa4u, CBA3aHHBIC C
BBIYMCICHHEM 00HEMOB HUJIMHAPA, KOHYyCa

76

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
IJI0Iaau TOBEepXHOCTEN Ten"

77

OO0BEM mapa u mapoBoro cekropa. Teopema
00 00Béme mapa. [Tnomane cheps.
CrepeoMeTpHuyecKHe 3aJauu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB II1apa, MapoBOTO
CerMEHTa U IapOBOT0 CEKTOPA

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM L1apa U
wionaapio ceprl. COOTHOMICHUS MEXKIY
IUTOIIASIMH [TOBEPXHOCTEN U 00BEMaMu
MOOOHBIX TET

79

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o0wEma npu moo0uu.
CrepeoMeTpHUeCKre 3a1a9H, CBI3aHHBIC C
BBIYHUCIICHHEM 00BEMOB TEJ U TIIOA e
ITOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrxenus npoctpancTBa. OTOOpaKeHUS.
JIBvoxeHus u paBeHCTBO (uryp. O01mue
CBOICTBA ABHKCHUI




82

Bup! niBukeHuil: napauiesbHbIN IEPEHOC,
LIEHTpaIbHasi CHMMETPHS, 3epKaIbHAS
CUMMETPHSI, TOBOPOT BOKPYT MPAMOit

83

[IpeobpazoBanus noxoowus. [Ipsmas u chepa
Ditnepa

84

['eomeTpuyeckue 3a1auu Ha TPUMEHEHUE
JIBUKCHUS

85

KontponbHas padota "BekTopsl B
npocrpancrae”

86

Oo6o6maromee nmosropenue 11 moHsTHH U
MeToJ10B Kypca reometpun 10-11 xinaccos,
cucremarusauus 3HaHui: "l[lapamienbHoCTh
MPSIMBIX U ITIOCKOCTEHN B TpocTpaHcTBe"

87

Oo6o6maromee nmosropenue 11 moHsTHH U
MeToJ10B Kypca reometpun 10-11 xinaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocTpaHcTae”

88

Oo6o06muaromiee noropeHue 11 noHsATHi 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
npocrpaHcrae”

89

Oo6o06uaromiee noropenue 11 noHsATHi 1
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucreMarusanusa 3HaHui: "O0beM
MHOT'OrpaHHHUKa"

90

Ob6o61matoniee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 xnaccos,
cucremarusanus 3Hanuii: "O0beM




MHOTOrpaHHUKa"

91

O6o6maromiee moBTopeHue 11 MoOHITHI 1
MeToJ10B Kypca reometpun 10—11 kimaccos,
cucrteMarusanus 3Haguii: "Inomann
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

92

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucteMaTtu3anus 3nanuit: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

93

HToroBast KOHTpOJIbHAS paboTa

94

HToroBast KOHTpOJIBbHAS paboTa

95

[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
3HAHUH

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VMH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POojIb B pPa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojIb B pPa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

100

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUN KaK
HAayKHu u e€ POJIb B pa3BUTHUHU COBPEMCHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOT U




HcTopust pa3BUTHS CTEpPEOMETPUH KaK

101 HayKH U €€ pOoJib B Pa3BUTUU COBPEMEHHBIX 1
WHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U
HcTopust pa3BUTHS CTEPEOMETPUH KaK
102 HayKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHN
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMH: TOUYKA, PSMast, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPUU M CIICACTBUS U3 HHUX INPU PELIECHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATUSMU: MNAPAJUIEIBHOCTb U MEPHEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccuunupoBarh B3aUMHOE DPACHOJOXKEHHE TMPSAMBIX M TUIOCKOCTEH B
' POCTPAaHCTBE
OnepupoBaTh MOHATHSAMH: JBYIPAaHHBIA yroJyl, TpaHH ABYIPAHHOTO YIIIa,
7.5 pebpo IBYrpaHHOIO yriia, JMHEWHBIN yroia JBYTPaHHOIO YIiia, TpajycHas
Mepa JIByTpaHHOTO yria
76 OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIA U HEBBIMYKIIbIHA
’ MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPAaBUIIHLHBI MHOTOTPAHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHMKOB (IHpamMuaa, HpU3Ma,
' NPSIMOYTOJIBHBIN Mapasuienenunes, Kyo)
KnaccupunupoBaTrb ~ MHOTOTPaHHUKH,  BbIOMpas ~ OCHOBaHMS  JUIA
7.8 KiaccuuKaluu (BBIMYKIIbIe U HEBHIMYKIIbIE MHOTOTPAHHUKH, MPaBUIbHBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE MIPU3MBI, MTapaJlIeIIEeTIUIIE IbI)
7.9 OnepupoBath MOHATHAMH: CEKYIas TNIOCKOCTh, CEY€HNE MHOTOTPaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEYEHUII MHOTOTPAHHUKOB, HCIIONb3YS
' METOJI CIEI0B
Crpouth cedeHHMs] MHOTOTPAHHHMKOB METOJOM  CJIEJIOB, BBINOJHSATH
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXKIEHUE T'€OMETPUUYECKUX BEIMYUH IO oOpa3uam
WIK aJrOPUTMaM, MPHUMEHsS M3BECTHbIE aHAJUTHUYECKUE METONbl MpHU
7.12 pelIeHNH  CTaHJApTHBIX MaTeMaTHYeCKUMX 337ad Ha  BBIYHMCIICHHE
paccTOsSHUN MEXIy ABYMsI TOUKAMM, OT TOYKU 0 NPSIMOM, OT TOYKUAO
IJIOCKOCTH, MEXKAY CKPEIIHBAOIIUMUCS IPSIMBIMU
Pemate 3amaum Ha HaXOXKIACHHWE T'€OMETPHUYECKUX BEJIMYMH MO 0oOpasnam
713 WIA aIrOpUTMaM, TNPUMEHSS HW3BECTHBIC AHATUTUYECKHE METOABI TpHU

pElIeHNH CTaHAAPTHBIX MATEeMATHUYECKUX 3a7a4 Ha BBIYHCICHUE YIJIOB
MEXIy CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEXIY MPSAMOM U IUIOCKOCTBIO,




MEX/1y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOHIAIM TOBEPXHOCTEH MHOTOTPaHHUKOB (IIPU3Ma,

7.14 nupamMua) ¢ MpUMEHEeHHeM (OpPMYJI, BBIUHUCISTH COOTHOIICHUS MEXKITY
IJIOIIAISIMU TTOBEPXHOCTEH, 00bEMaMH 1MOJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBarh MOHATUAMH: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP, OCh M
) IJIOCKOCTh CAMMETPHH, IIEHTP, OCh M TNIOCKOCTh CHMMETPUHU (DUTYPBI
N3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HMHQPOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Qurypax, NpEACTaBICHHYIO Ha
YepTekKax U pUCYHKax
[IpumensaTy reoMerpudeckue (axThl IS PEUICHUS CTEPEOMETPUUECKHUX
7.17 3a/1a4, MPEAIOJIATAIOINX HECKOJIBKO IIAaroB pEIICHUS, €CIU YCIOBUS
MIPUMCHCHHUS 33]IaHbI B SIBHOU (hopMe
718 [IpumensaTp mOpocTeliire NpOorpaMMHBIE CpPEICTBA U DJIEKTPOHHO-
' KOMMYHHKAITMOHHBIE CUCTEMBI TP PEUICHUN CTEPEOMETPUUCCKUX 3a]1a4
719 [IpuBoaUTH MpHUMEpPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE U
' YKU3HH, PACIIO3HABATH MPOSBIICHNE 3aKOHOB T€OMETPHUH B UICKYCCTBE
[IpuMeHATh MOTyYEHHBIE 3HAHMUS HA MPAKTHKE: aHAJIU3UPOBATH pPEasIbHbBIC
CUTYyaIlMU U MPUMEHSTh U3yYCHHBIC TTOHATHUS B MIPOIIECCE MTOUCKA PEIICHUS
MaTeMaTH4eCKu cPOpMYyITUPOBAHHON MPOOIEMBI, MOAECTUPOBATh pEaTbHbBIE
7.20 CUTyallMl Ha $S3bIKE T€OMETPHM, MCCIEA0BaTh MOCTPOEHHBIE MOJEIU C
MCIOJIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TeopeM, armapara aiareopsl,
pemiaTh  MPAaKTHYECKUE  3a/auu, CBSI3aHHBIE C  HAaXOXJICHUEM
T€OMETPUYECKUX BETUINH
11 KIIACC
Kona .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NPoBePSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabTara
6 I'eomertpus
OnepupoBaTh MOHITUSMH: HWIMHIPUYECKAs TOBEPXHOCTh, 0Opa3yrolne
6.1 UAJTUHIPUYECKOW TIOBEPXHOCTH, IWIMHAP, KOHHUYECKas IOBEPXHOCTbD,
o0Opa3zyrolne KOHHYEeCKOM MOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTh
6.2 PacmoznaBate Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TN BPALLICHUS
6.4 KnaccudunupoBats B3aUMHOE pacriofoKeHUue cepbl U MIOCKOCTH
OnepupoBarb MOHSATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTa CETMEHTAa, IIAPOBOM CJIOH, OCHOBAaHHE IIAPOBOI0 CJIOS, BHICOTA
IapOBOTO CIOS, IIAPOBOM CEKTOP
6.6 Beruucnsate 00BEMBI M TUIONIAAM TOBEPXHOCTEH TEJI  BpAIICHHUS,




reOMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyIT

6.7

OnepupoBarh MOHATUSIMH: MHOTOTPAaHHHK, BIIMCAHHBIM B cdepy Hu
OINMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPAHHHUK HIIU TeEJO
BpallleHUs

6.8

BBIYHCIATE COOTHOMICHUS MEKIY IIOMAISIMH ITIOBEPXHOCTEH U 00BEMaMHU
MOIOOHBIX TE

6.9

N3o06paxats uzydaemble (GUTYpbl OT PYKH M C HNPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BeimonHATE  (BBIHOCHBIE) IIJIOCKHME YEPTEXKH U3 PUCYHKOB IPOCTHIX
00bEMHBIX (uUryp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYECHHUS TeIl
BpAICHHS

6.11

W3BnekaTh, WHTEPIPETHPOBATH M IMPEOOpPa30OBBIBATH HH(MOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (urypax, NpEICTaBICHHYIO Ha
YepTekKax U pUCYHKax

6.12

[IpumensTh reomerpuueckue (GakThl ISl PELICHUS] CTEPEOMETPHUUYECKHUX
3a/1a4, MPEAIOJIATAIOMNX HECKOJIBKO IIAaroB pEIICHUS, €CIU YCIOBUS
IIPUMEHEHHMS 3aJJaHbl B IBHOH Qopme

6.13

OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) }leﬁCTBHﬂ CIIOKCHUA BCKTOpOB, BBIYUTAHUA BCKTOpOB nu
YMHOXKEHUSI BEKTOpa Ha YHCJIO, OOBSICHITh, KaKMMH CBOWHCTBAMU OHH
00J1a1ar0T

6.15

HpI/IMeH}ITB IMpaBUJIO ITapaJlICJICIIUIICAa ITPH CIIOKECHUHN BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOYJIb BEKTOPA, PaBECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAIPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMINIaHApHBIC BEKTOPBI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H MPOU3BCACHHUC BCKTOpa Ha YHUCIIO, YTOII
MCXKIAY BCKTOpaMH, CKAIAPHOC IMPOU3BCACHUEC, pacCKIIaJbIBaTb BCKTOP IIO
ABYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3amaBaTh IJIOCKOCTh YpaBHCHHUEM B JleKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemrats HpOCTGﬁH.IPIC TCOMETPHUUICCKUE 3aJadd Ha IMMPHUMCEHCHUC BEKTOPHO-
KOOPAWHATHOTI'O ME€TO1a

6.20

Pemate 3agauM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIICHUH U
HaxO0XXJICHUE TEOMETPUYECKUX BEIWYHH IO 00pa3laM WA aJrOPUTMaM,
MPUMEHSSI ~ W3BECTHBIE  METOABl  NPH  PEHICHWH  CTaHIApPTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpumensTp mpocTeilline mporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBoguTE NpHMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HM, PACIIO3HABATh IPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeH}ITL IMOJIYUYCHHBIC 3HAHUA Ha IMPAKTHKE: aHAJIM3UPOBATH PCAJILHLIC




CUTYalluu U MPUMEHSTh U3YUYCHHbIC TIOHATHUS B MPOIECCEe MOKUCKA PEIICHUS
MaTeMaTH4ecKu cPOpMYITUPOBAHHOM MPOOIEMbl, MOAECIUPOBATH peabHbIE
CUTyallud Ha S3bIKE T€OMETPHUH, HCCIEeNI0BaTh MOCTPOSHHBIE MOJEIH C
UCIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TEOpeM, almapara aareopsl,
pemiath ~ MPAaKTHYECKUE  3aJaud,  CBS3aHHBIE C  HAaXOXJICHHUEM
F€OMETPUYECKUX BETUUNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcHOBHbIE MOHATUSL CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[TonaTue 06 aKCHOMATUYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnionokeHue npsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, TTapAILICIbHBIE
n CKpCIIMBAOIIMECA  IIPSAMBIC. HapaHJIeJII)HOCTB MNpSAMbIX U IUIOCKOCTEN B
MIPOCTPAHCTBE: MapajlieJbHbIE IMpsSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
NpSIMBIX, NApaJUIEIbHOCTh TMPAMONM M IUIOCKOCTU. YTJBIC COHAIpPABICHHBIMU
CTOpPOHAMH, YIroJl MEXJy INpsSMbIMU B NpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH:
napajuieJbHble IUIOCKOCTH, CBOWCTBA MapajuleNibHbIX IulockocTel. [lpocreitmme
MPOCTPAHCTBEHHBIE (UTYpPHI HAa TUIOCKOCTH: TETpadap, KyO, mapajuielenumnes,
MOCTPOEHUE CEUYECHUI

7.3

[lepneHUKYyIApHOCTh NPSAMOM M IUIOCKOCTH: TNEPIEHAMKYJISAPHBIE NIPsIMBIE B
IIPOCTPAHCTBE, NPSMBIE MApaAJUICIbHbIE U NEPIEHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOPEMA O MPSIMON NMEPHEHIUKYISIPHON
IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJl MEXAY NMPSAMON U IJIOCKOCTBIO, IBYTPaHHBIN
yIOJ, TUHEHHBIN yroil ABYIPaHHOrO yria. llepnenaukyisap 1 HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOMN /10 TUIOCKOCTH, MPOEKIHs (UTYphI Ha
IIJIOCKOCTh. 1IepneHIuKyIIpHOCTh IUIOCKOCTEN: NMPU3HAK MEPIEHIUKYIAPHOCTA IBYX
mockocTeil. Teopema o TpEX NMeprneHuKyIsIpax

7.4

[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBl MHOTOTPAHHMKA, BBIMYKIbIE U
HEBBIMYKJIbIE MHOTOTPAHHMKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
MpU3Ma, TpPaHU W OCHOBaHHUS TNPU3MBI, NpsMas M HAKJIOHHAS MPHU3MbI, OOKOBas W
T0JIHAsl TIOBEPXHOCTh NMpu3Mbl. [lapanmnenenunen, NpsSMOYyroJibHBIN Mapajijiesienunes u
ero cpoiictBa. [lupammna: n-yronpHas nmupamuyaa, TpaHd U OCHOBAaHUE MHPAMUJBbI,
OOKOBas W TOJIHAS MOBEPXHOCTh MUPAMMJIbI, MpaBWIIbHAS U yCEU€HHas MUPaMUJA.
OnemeHTHl Npu3Mbl M nupamuabl. [IpaBuibHBIE MHOTOTPAaHHHMKH: IIOHSATHE
[IPaBWJIBHOTO MHOTOTpaHHMKA, MpaBUibHAas MpU3Ma U IpaBWIbHAas IHpaMHIA,
NpaBUJIbHAS TPEYroJibHasl MUPaMUAa U MPaBUIBHBIN TeTpasdap, Kyo. Ilpeacrasienue o
IIPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOAEKadAp U ukocadapyrue CeueHus npu3mMsl
Y TUPAMU/IBI

7.5

CumMeTpusi B POCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSMOM, MIIOCKOCTH.
DOneMeHThl  CUMMETPUM B MNHUpaMHIax, M[apajiesenunesax,  IpaBHIbHBIX
MHOTOTpaHHHUKaX

7.6

Borunicnenue 37€MEHTOB MHOTOTPaHHUKOB: pé&0pa, auaroHanu, yriasl. [lnomane
OOKOBOW MOBEPXHOCTH U TIOJHOM TOBEPXHOCTHU MPSIMOM MPHU3MBI, TUIOIIA b OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPSMOM MpU3MEbI. [Lomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPABUIHLHONW MHpPaMUbI, TEOpEeMa O IUIOMAAN YCEUYEHHOW MHUPaAMUJIBL.
[Tonstre 06 06bEMe. OOBEM MUPAMUIBI, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHHS MEXKTY IUIOMAASMHU ITOBEPXHOCTEH,
00BEMaMU ITOTO0HBIX TEJT

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yIONIHe MUIUHAPUICCKON MOBEPXHOCTH, OCh
HUJIUHIPUYECKOW TMoBepxHOCTH. LlMiMHIp: ocHOBaHHMS M OOKOBas TOBEPXHOCT,
o0pa3yrolas U ocb, IIIOMIalb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yoIlIre KOHUYECKO MOBEPXHOCTH, OCh M BEPIIHUHA
KOHUYeCKoi moBepxHOCTH. KoOHyc: ocHOBaHME WM BepiliMHA, oOpa3yromas u OCb,
wionaab OOKOBOM M TOJTHOW MOBEPXHOCTH. YCEUYEHHBIH KOHYC: 00Opa3yrolme u
BBICOTA, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIOMaasr MOBEpXHOCTH chephl. BzaumHoe
pacnosoxeHue cdepbl U IIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe, Mmiomanb

cdepbl

6.4

N300paxeHnue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka nMIMHApPa U KOHYyca

6.5

KomOunammu Ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIM OKOJIO
cdepsl, chepa, BMCaHHAs] B MHOTOTPAHHHK, WJIH TEJIO BpaIlEHUS

6.6

[Tonsitue 06 oOBEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciaeacTsus u3 He€. O0bEM NMIHMHIpA, KOHYCA.
O6béM mapa ¥ miomaab chepsl

6.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKY IUIOIIAIIMUA TOBEPXHOCTEH,
o0BbEMamMH MOJOOHBIX Tel

6.8

Ceuenus umnuHApa (MApauIeIbHO W TEPIEHIUKYJISIPHO OCH), CEYCHHsS KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXOJINee Yepe3 BEPIIUHY ), CEUCHUS [1apa

6.9

Bektop Ha miuockocth M B mpocTpaHcTBe. (ClOKEHHME M BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio0. PasnokeHue BekTopa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuiio mapamenenunena. Pemenne 3anay, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHatel BeKTOpa.
[Ipocreitimne 3amaun B KOOpJAMHATAX. YToa MexXAy BekTopamu. CkansipHOe
MIPOU3BEICHNE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXAY MNPSMBIMA MU IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUS

Kon IIpoBepsiemble TPeOOBaHUA K PEAMETHBIM pPe3yJbTAaTaM O0CBOCHUS
NPOBEPSIEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Brnanenue wmeromamMu J0Ka3aTeNbCTB, AJTOPUTMAaMM pELICHUs 3aj]ady;
yMeHHe (GOpMYyIUpPOBATh M ONEPUPOBATh MOHATHUAMHU: OIpPEJEICHHE,
akcuoma, Teopema, CJIEeACTBHE, CBOMCTBO, INPHU3HAK, [0Ka3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHSATh UX; YMEHUE (POpMYIHUPOBATH
o0paTHOE M IPOTUBOIMOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MaTEeMaTHYeCKOH WHIYKIUH,
IMPOBOAUTL AOKaA3aTCIbHBIC PACCYKACHUA MTPHU PCUHICHUHA 3a1a4, OUCHHUBATDH
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINepHUpOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallM HaJl MHOKCCTBAMMH,
YMEHHE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OnmrucCaHusd p€ajbHbIX MPOLUECCOB U SIBJICHUU U Ipu pCIICHUMN 3aj1a4, B TOM
qHclie U3 JPYruX y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATH MOHATHSIMHU:
rpad, CBA3HBIN rpad, IepeBo, MUK, Tpad HA MIIOCKOCTH; YMEHHUE 3aaBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHM; HCIIONB30BaTh Tpadbl MpU

pelieHuu 3aaa4y

YMeHue omnepupoBaTh MOHATHSIMH: HATypaldbHOE YHWCIO, LIEJI0€ YHCTIO,
CTETICHb C IEJIBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJbHOW CTEIICHH, CTETICHD C
parroHaIbHBIM TOKA3aTeNIeM, CTETEeHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC IPOWU3BOJIBHOTO YHCIIA,
OCTAaTOK IO MOAYJIO, PAallMOHAIBHOE YHCIO, HUpPpaIMOHATBHOE YHUCIIO,
MHOXECTBAa HAaATypaJlbHBIX, MOCJIBIX, palllOHAJIbHBIX, HeﬁCTBHTeHBHBIX
2 qrcel; YMEHHE UCTOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 00IInit
JENATEIh W HaWMEHbIee oO0Ilee KpaTHOE, ajlropuT™M EBkimma mpu
peIIeHNH 3a/1a4y; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CHCTEMaMU
CUHWCIJICHUS; YMEHHE BBITIOJIHSITH BEIYMCIICHUE 3HAYCHUN U TIPE0Opa3OBaHMUS
BBIPDOKEHHN CO CTEeNEeHsAMU M Jiorapudmamu, mpeoOpa3oBaHusl APOOHO-
palMOHAIBHBIX  BBIPAXKECHUM; YMEHHME  ONEpPUPOBATh  IOHATUSAMU:

MIOCJICIOBATENBHOCTh, apu(MeTHUecKas TPOTrpeccusi, TeoMeTpHUYecKast




mporpeccusi, OCCKOHEYHO YOBIBAIONIasi T'e€OMETpHUUYECKas IPOTPECCHs;
yMEHUE 3a/aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMHU: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTE apU(DMETHUECKHE IEHCTBUS C KOMIUIEKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCTOIB30BAHUS KOMIUIEKCHBIX YHCEN;, ONEePUpPOBATH
MOHATUSAMU:  MaTpuna 2X2  u  3x3, omnpeienuTeab  MaTpHIbI,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenue OICprUpoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalXOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HX CUCTEMbI;, YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHE,
HCPAaBCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC PpCIIATb YPABHCHUA,
HEpaBCHCTBA M CUCTEMBI C IIOMOIIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; TIPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MAaTEMATUUYCCKHX

3a/laq 1 3aa4 U3 pa3JINIHbIX obOmacTen HAyKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTb (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh
GYHKIUHM, KCTpeMyM (PYHKIMH, HauOoJIblIee M HAaUMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
byHKIUM, TiepBas U BTOpas MpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3uueckuif CMBICH TNPOU3BOAHOHM, mepBooOpa3Has, ONpeaenEHHbIH
UHTETpall; YMEHUE HaxOAUTh ACHUMMTOTHI rpapuka (QyHKIHH; YMEHHUe
BBIUNCIATh  NPOM3BOJAHBIE  CyMMBI, IIPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMK (YHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K rpauky
(GYHKIMU; yMEHHME HaXOOUTh MPOHM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO JJIsi HCCIENOBAHUS (DYHKIMMH,
HAXOJIUTh HauOONbIINE W HAaUMEHbIIME 3HaueHUs (YHKIHUHA; CTPOUTH
rpaduKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaINM3a; IPUMEHATHh IMPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEero
pelIeHUss B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-D)KOHOMHUYECKUX U

buznyecKUX 3a7adax; HaXOAWTh TUIOMATU U O0BEMBI (PUTYpP C TTOMOIIBIO




HHTErpaga; NpUBOAWUTL HNPHUMEPBI MATCMAaTHYCCKOI0O MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHITNATBHBIX YPABHCHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIUH, oOpaTHas QyHKIIHS,
KOMITO3ULMS (DYyHKUMH, JTUHEHHas QYHKOHUS, KBagpaTH4yHas (QyHKIuS,
pauvoHanmbHas (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIMH, MOKa3aTelbHAas U
jgorapupmuueckas (QYHKIHH; yMEHHE CTPOUTh TpauKH H3YYEHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIONIB30BaTh TPa(uKH Ui U3yUeHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHuH 33j1a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 331ad M3 pealbHOU
KU3HH; BBIpaXaTh (OpMyJaMH 3aBUCHMOCTH MEXKIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W rpadUKu (QYHKIMH JUIS PEIHICHHs ypaBHEHUMH,
HEpaBEHCTB M 3aJad C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 33Jjaud U3 OO0JIACTH YNpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHUS, YpPaBHEHMs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4d, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHE MOJIEIUPOBATh
peanbHble CUTyallud Ha S3bIKE MAaTE€MAaTHKHU; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH NOTYUEHHBIA pe3yIbTaT

YMeHue omepupoBaTh MOHSATUSMHU: CpelHee apupMeTHUecKoe, MEAHaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JTUCIEPCHsl, CTAaHIApPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaInio, MPeICTaBIEHHYIO0 B TaOJMIIaX, HAa JUarpaMmax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA PEabHBIX MPOLIECCOB U SIBJICHUM; MPEACTaBIATh
uHpopManMi0 C TOMOMIBID TaONWII ¥ JAWarpaMM; HCCIIEI0BaTh
CTAaTHUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; Irpa)UyecKu UCCIEA0BaTh COBMECTHbBIE

HaOJI0IEHUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JTMHEHHON perpeccuu

YMenue onepupoBaTh NOHATUSIMHU: CIYyYalHBIM OMNBIT M CIy4ailHOE

COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSITHOCTh C HCIIOJB30BAaHUEM TIpaUUecKrX METOJ0B; IPUMEHSThH
(GOpMYIIBI CIIOKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (OpPMYIy TIOITHON
BeposTHOCTH, (hopmyny bepHysum, koMOMHATOpHBIE (aKThHl U (HOPMYJIBI;
OIICHUBATh BEPOSATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSMH:  CllydaiiHas BEIIMYHMHA, pPACHpEelIeHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKJIOHEHUE
CIIy4allHOW  BENWYMHBI, (QYHKIHUU paclpeieiicHus W  IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMEeHne
UCIIO0JIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIS PEIICHUs 3a/1ad,
3HAKOMCTBO C IOHSATHUSMU: 3aKOH OOJIBIIUX YHCEJ, METOIBI BHIOOPOUYHBIX
UCCIIC/IOBAHMI;, YMCHHE TPUBOJIUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBICHHUSX; YMEHHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, NEPECTAHOBKA, YHCIO COUYCTAHHUH,
YUCII0  TIEPeCcTaHOBOK; OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIsl PEIICHUS 33a]a4; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIEIbh U

UHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYUHA YA, IJIOCKUN YTroJl, IBYTPAHHBIN
yroj, TpEXIPaHHBIA YroJjl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIIPHOCTD IIPAMBIX H HJ'[OCKOCTGfI, Yroia MeEXAay IIpsIMBIMH,
Yroia Mexay IMpsAMOH U IIIOCKOCTBIO, YrOJI MEXKIy IUIOCKOCTAMH,
paccTosiHue OT TOYKM 1O IUIOCKOCTH, PACCTOSTHUE MEXAY HPSIMbIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSAMH; YMEHHME HCIIOJIB30BaTh MPU PELICHUU
3aaa4 U3YYCHHBIC (baKTI)I U TCOPEMBI INNIAHUMETPUHU, YMCHUC OLICHUBAThH
pasMepbl OOBEKTOB OKPY’KAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IIOMOLIBIO TCOMETPUUCCKHUX MMOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3aJa4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOUIAAb (QUIYpbI, 00BEM (UTYPHI,
MHOTOTPaHHMK, IMPAaBUJIbHBIH MHOTOTPAaHHMK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mMapajenenumnesn, Ipu3Ma, NOHpaMuia, (urypa U TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, mmap, cdepa, miomans chepsl, MIOMIaIb
IIOBEPXHOCTU NHUPAaMHUbI, IMPHU3MBI, KOHyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajulefIenunena, MNUpaMHIbl, NPU3MBI, IMINHAPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUEHMs KOHyca M LMIMHIPA,

napauiCJibHbICE OCH HWJIX OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HOWIMHIpA, KOHYCa; YMEHUE CTPOUTbh CEYeHHE
MHOTOTpaHHHMKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYPbl U TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEJACTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynMpoBaTh ONpeeNeHus] U3y4yaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M MpH3HAKaX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHE NPOBOAUTH KiacCHPUKauioo (GUryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTIOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHHe OnepupoBaTh MOHATUSMH: JBIDKEHHE B MPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue MOA00UsA, TMOAOOHBIE (UTYPBI; YMEHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPBI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUUYCCKIE OTHOLICHUS TIPU
pelICHUH 3a/ia4y; HaXOJWTh TCOMETPHYCCKHE BEIUYHMHBI (JJTMHA, YTOJ,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYECOHBIX MPEIMETOB H
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISATH TEOMETPUUYCCKHE BEITUYHHBI
(IMHA, YTOJN, TIOMAah, OOBEM, IIIOIMIAAh TMOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIE (OPMYJIBI U METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO — TIapaJUIeNIeUIe1a, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTh OTHOLICHHUC 00BEMOB l'IOI[O6HBIX (I)I/Il"yp
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YMeHue ornepupoBaTh MOHATHUSMU: MPSAMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IPOM3BEIEHNE BEKTOpAa Ha 4YHCIO, pasJioKeHUE BEKTOpa Mo 0asucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE NPOU3BEACHHUE, YIOJl MEXIY
BEKTOpaMU; yMEHHE WCIOJIb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO

AJId pCHICHUA TCOMCTPHUYICCKUX 3a4aY U 3aJla4 JpYyTHUX y‘-IC6HBIX npeamMcToB
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YMenue BLI6I/IpaTB MNOAXOOSAIINM METOI s pelICHUs 3ala4i; IOHUMAaHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHUU MPHUPOAHBIX H O6HIeCTBeHHI)IX
nmponeccoB u ﬂBHCHHﬁ; YMCHHUC pacClio3HaBaTb TMPOSBJICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE IIPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMAaTHYECKOU HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1

Harypanbnsie u nensie yucna. [Ipu3Haku Je1MMOCTH LIEIbIX YUCEI

Pannonanpubie  uymcia. OOBIKHOBEHHBICE M JIECATHYHBIE JpOOH, TIPOIICHTHI,

12 OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndecknii KOpeHb HATYypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMM HaTypaJIbHOU CTEIICHH
1.4 Crernens ¢ 1enbIM nokaszarenaeMm. CTeneHb ¢ pallMOHAIbHBIM MoKa3aTesieM. CBoMCTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
HevictButenbHple  4Yucia. ApudmeTHdyeckue omneparud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnaMu. [IpubnnxEHHbIE BHIYUCICHUS, TPaBUIIa OKPYTJIEHUS], IPUKHUJIKA U OIICHKA
pe3yJibTaTa BEIYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommiekcHbie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPAaBHCHHS
2.2 WppannonanbHble ypaBHEHHUS
2.3 TpuroHomeTpudecKkue ypaBHEHH
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPAaBHEHUS
2.5 Lenblie n 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 HppanroHanbHbIe HEPABEHCTBA
2.7 [ToxazarenbHble U TIOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Matpuna cuctemMsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIWH U TpaduKh




Oynaknus, cnocoObl 3amanust GyHkruu. ['paduk dynkummu. B3aumuo oOpaTHBIE

3 ¢ynkuuu. Yétaeie 1 HeuéTHbIe PyHKUMU. [leproanyeckue GyHKIMN
O6nactp ompeneiacHUss M MHOXKECTBO 3HadeHuM Gynkouu. Hymu QyHKIum.
39 [IpoMeXyTKM  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (PYHKITUH.
' MakcumymMbl ¥ MUHUMYMBI (yHKnuud. HamOonbiiee w HauMeHbIee 3HaYCHUE
(GYHKIMU Ha TPOMEKYTKE
313 CreneHHas (yHKOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTejaeM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOPHS 1-0U CTEIIEHU
34 Tpuronomerpuyeckue GyHKIUMHN, UX CBOWCTBA U rpaduKu
3.5 [TokazarensHas u morapudmudeckas GyHKIIMH, UX CBOMCTBA U rpaduKu
16 Touku paspbiBa. AcuMnTorel rpagukoB (ynkumidl. CBoiicTBa  (QyHKIMIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEN
3.8 Apudmerndeckasi u reoMeTpuuecKkas nmporpeccuu. opmyina CI0KHBIX TPOIICHTOB
4 Hauyana MaTeMaTH4eCcKOro aHajaIn3a
4.1 [TpousBoanas ¢pyukiuu. [IponsBoiHbIe 371€MEHTAPHBIX PYHKITHIA
[IpumeHenne NpPOU3BOAHON K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 9KCTpeMyMbl. Haxosk/ieHue HanOOJBIEer0o U HAaUMEHBIIETr0 3HaYeHUs (PyHKIHH Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoecTBa U TIOTHUKA
5.1 MHosecTBO, onepanuy HajJ MHOXKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE U cTaTUCTHKA
6.1 OmnucarenbHas CTaTHCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuku
7.4 Tena 1 MOBEpXHOCTU BpalllCHUS
7.5 Koopaunatsl u BEKTOpbI




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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