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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHUsl, TAK KaK 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUIUHBIX OCHOB I€OMETPHUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbu3nyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yrimyOaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEIHOTO MPO(heCcCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

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

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATh M HU3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHe  yMEHHUS ~ BIAJECTh  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHApPE MHOIOTPAaHHHKH M Te€jla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Tb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuieHus, yMEHUSI HUX INPUMEHATH, NPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XO/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYAIbHBIX U  TBOPYECKUX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHON T€OMETpPHUU:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSl PEATbHBIX CHUTYallMi, HCCIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBistorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  paclpeaensercs He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM OOYYArOIIHECS
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYCCKUMH TTOHATHSIMH M HABBIKAMH TTOCIICIOBATEIBHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUI O0YYaIOIINXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHumManuu 00ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOIKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM u npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, ImpsMas, IJIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsimbie. [Ipu3HaKyM CKpempBaroOmuXcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJjIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTIYphl HA IUIOCKOCTH: TETpasAp, MapauleieuIIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TeOopeMa O IMpsSMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIoCKOocTer. TeopeMa 0 TPEX MEePIEHIUKYIApaXx.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yria. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCUHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NpPAMOYTOJIbHBIA — MAPAJUICIEHNANIE] UM €ro  CBOMCTBA.
Kparuyaiimme myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupammpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpaHHUKM: IIPaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMOM IIPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOI'PAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PAa3jIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvst: IMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCaHHas okojio mwiuHapa. Ilepeceuenune cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsATHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpocTpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIUHIPA
(mapaymuienbHO YW TNEPHEHAMKYJISIPHO OCH), CEUYEHHUs KOHyca (mapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEYCHMU: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. OmnepauuMd Haja BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHart B nmpocTpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BukeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapaluiebHBIA TEPEHOC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKaIbHAsA CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nmogodus. [Ipsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHWCKOro  oOLIeCTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHCcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aUMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH W JEATEIIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCHIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHUE, COATAHCHPOBAHHBIA PEXKUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON J€ATEIBbHOCTBIO;

6) TpyaoBoOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESTENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa TMPOTSKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOJHON M COIMAIbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [IJI1 Pa3BUTUS UMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TIO3HAHMUS MHpA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATWUWA, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYJIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIIH3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEjIaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTEIIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboyiee MOAXOASAIMA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTh TMIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecca, a TaKkKe BBIABUTATD
MPE/IMOJIOKEHHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSAX.

Pabora c nnpopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHUs], SCHO, TOYHO, T'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1ayd,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NP PELICHUM 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JEeSTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pactpeleisTh
BUJIbI pabOT, JIOrOBAapWBATHC, OOCYXAAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JEHUCTBUA C JPYTMMH 4YICHaMH KOMaH[bl, OLICHUBAaTh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKIAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMHU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TIpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

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

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHSAMH, COOTBETCTBYIOIIMMHU BEKTOpaMm H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXOXKJECHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
MIpU PEIICHHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBICHHYI0 Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIE MOHSTHUS B
npolecce IMOMCKa PpEelIeHHsT MaTeMaTH4ecKH  chopMynrpoBaHHOU
npoOsieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTA Pa3BUTHUS TEXHOJIOTHIA.

K konity 11 kiacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAJIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMHU, CBSA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, cepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YIJIOB MEXKIY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3aHHBIMU C JBHXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUS: CEUCHMS LWJIMHIIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOH
BHYTPEHHETO IPOEKTUPOBAHMUS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHAIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3YYCHHBIC
NOHATHUS, TEOPEMBbI, CBOHCTBAa B IIPOlLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIA C MCIOJIb30BAHUEM TIE€OMETPUYECKUX IIOHATHH U  TEOpPEM,
anmnapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuIo 23 1
) B3anMHoe pacnonoxeHue npsiMbix B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueciie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckas reOMeTpHs 15 1
) [ToBTOpEHME, 0606LI.[CHI:I€ u 15 |
cUucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpCHME, 0606H_[eHI:Ie u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoOBHBIE TpaBUIIa U300PAKECHUS HA
PHCYHKE TIOCKOCTH, apalIeIbHBIX
IpsSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

KoauuecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3YYeHUS

05.09.2023

DJIEeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEepeOMeTpHH: TOUKA, IpsiMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

07.09.2023

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

07.09.2023

[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
MePeCceKarOINEecs MpsiMasi v TIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, H300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00HEKTOB

12.09.2023

14.09.2023

14.09.2023

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

19.09.2023

21.09.2023

AKCHOMBI CTEPEOMETPHHU U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

21.09.2023

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE IPOXOJAT Yepe3 UX
peopa. M3o0OpakeHne nepecedcHust
ITOJIyYEHHBIX IJIOCKOCTEM.
PackpamnBanue nocTpOeHHBIX CEYEHUN
pa3HbBIMU LIBETaMU

26.09.2023

11

N300paskeHne ceueHni mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJTYYEHHBIX MJIOCKOCTEM.
PackpamBanue NOCTPOEHHBIX CEUYECHUN
pa3HbBIMU IIBETaMU

28.09.2023

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pedpa. M3o0pakeHne nepecedeHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYSHUN
pa3sHbBIMU [IBETaMHU

28.09.2023

13

N300paxenune cedyeHuit nmupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pebpa. N3o0pakeHne nepecedeHums
MOJTyYEHHBIX TUIOCKOCTEH.

03.10.2023




14

PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX CceueHH I
Pa3sHbIMU LIBETAMU

Merton cnenoB Juisi HOCTPOCHUS CEUYCHUM

05.10.2023

15

Meton ciie10B JUIsl IOCTPOEHUS CEUEHU M.

CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

05.10.2023

16

17

18

19

20

Meton ciie10B JUIsl IOCTPOEHUS CEUEHU M.

CaolicTBa niepece4eHuid NpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

10.10.2023

12.10.2023

12.10.2023

17.10.2023

19.10.2023

21

[ToBTOpenue manumerpun: Teopema o
MPOIOPLHOHANIBHBIX oTpe3kax. [Tonodue

19.10.2023




22

TPEYroJIbHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pa3BuTus
IJITAHUMETPUH U CTEPEOMETPHH

24.10.2023

23

KonTpomnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

26.10.2023

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpancTBe. CKpeluBaroIuecs
npsMble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamienbHble IpsIMBbIE B
IIPOCTPAHCTBE

26.10.2023

25

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOW MPSAMOM, IPOXOASUIEN Yepe3
TOYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
JaHHOM npsMoi. Jlemma o nepeceyeHun
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

07.11.2023

26

[TapannenbHOCTb TpeX MpsiMbIX. Teopema

0 TPEX MapaJuIeNIbHBIX NpAMBIX. Teopema o

CKpCHIMBAIOINUXCA ITPAMBIX

09.11.2023

27

28

[TapannensHOE TPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaAJIIETLHOTO
npoekTupoBaHus. MI300paskeHne pa3sHbIX
¢buryp B napauienbHON IPOEKINUN

[MenTpanbHas nmpoekuus. YTomi ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXy NPSMBIMU

09.11.2023

14.11.2023




29

30

31

32

33

3azaym Ha JOKa3aTeNbCTBO U
UCCIICIOBAHKE, CBA3AHHBIE C
PacCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

[ToHsiTHSA: MapaaeaIbHOCTh MPSIMOI U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajuIeIbHOCTH MPSMON U TUIOCKOCTH.
CaolicTBa napauienbHOCTH NPSIMON U
IIJIOCKOCTH

I'eomeTpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
HapajyIeNIbHOCTBIO IPSMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOSIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

[TapannensHas npoeKUHs, IPUMEHEHUE
JUIS TIOCTPOCHHUSI CEUSHHI KyOa U
napauienenunena. CporcTaa
napajuieJenuIeaa 1 Ipu3Mbl

16.11.2023

16.11.2023

21.11.2023

23.11.2023

23.11.2023

34

[TapannensHele ockocty. [Ipusnaku
NapaJUIeIbHOCTH JBYX IUIOCKOCTEN

28.11.2023

35

Teopema o mapajuieTbHOCTH U
CANHCTBEHHOCTH ITJIOCKOCTH, HpOXOJISIHIeﬁ
yepe3 TOUKY, He MPUHAJICKAIYIO TaHHON
IJIOCKOCTH U CJIEJICTBUA U3 HEE

30.11.2023

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUCHUS
IIPY NIEPECEUCHNH JIBYX MMAPaUICIIbHBIX

30.11.2023




37

38

IJTIOCKOCTEH TpeThe

CBoiicTBa mapayIenbHBIX IOCKOCTEH: 00
OTpe3Kax MapajuiesIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXAY NMapajuleIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUCHUN TIPSAMOM €
JBYMS IIapaJlJIeIbHBIMU IJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

05.12.2023

07.12.2023

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napajuleJenune1a

Boruncnenue UIMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuieyIeuIe e

12.12.2023

14.12.2023

14.12.2023

42

[lepneHMKyIAPHOCTD NPSMOM U
mockoctu. [Ipru3nak
MEPIEHIUKYISIPHOCTHU IIPSIMOHN U
IJIOCKOCTH

19.12.2023

43

44

45

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IJIOCKOCTH

TeopeMa 0 CylIeCTBOBaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u NEpUCHAUKYIISIPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

21.12.2023

21.12.2023

26.12.2023




46

47

[TnockocTu U epneHAUKYISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX
[lepnienuKynsap U HAKJIOHHAS.
[TocTpoenue neprneHauKyspa u3 TOUKU
Ha IPSIMYIO

28.12.2023

28.12.2023

48

[lepnieHqUKYISAp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHauKynsapa U3 TOUKU
Ha [PSAMYIO

09.01.2024

49

50

51

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

Teopema 0 TpEX MepreHAuKyIIpax
(npsimast u oOpaTHas)

Yron Mexay CKpeuuBarOIUMHUCS
MPSIMBIMU

11.01.2024

11.01.2024

16.01.2024

52

53

54

[Touck nepreHMKyIspHBIX IPSIMBIX C
IIOMOILBIO NIEPIEHAUKYISIPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

ITocTpoenue ceuenuit kyoa, Ipu3Msl,
MPAaBUIBHON MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

18.01.2024

18.01.2024

23.01.2024

55

[Toctpoenue ceuenunii kyba, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

25.01.2024

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO INTIOCKOCTH. I1nockocTn
CUMMETPUN B MHOT'OTPaHHUKAX

25.01.2024




57

58

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
MJIOCKOCTH KaK CIJIEJICTBUE CUMMETPUU

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
paccTosiHUi OT TOYKU JI0 TIIOCKOCTH

30.01.2024

01.02.2024

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOUKU JI0 IIJIOCKOCTH
CriocoObl OyCTUTH NEPIIEHANKYISAPHIL:
CUMMETpPHUS, CABUI TOUKHU IO
[apajuIeIbHON IPSIMOU

CrBur 1o HenapayIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSHUN

01.02.2024

06.02.2024

08.02.2024

62

KonTponbhas padora "B3aumnoe
PacrosoKeHue NPSMbIX U IUIOCKOCTEN B
npoctpaHcTae"

08.02.2024

63

[ToBTOpEHME: Yroa Mexay PSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

13.02.2024

64

65

66

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckue MeToabl BEIYUCIEHUS
yrjla MEXAY NPSAMBIMU B MHOTOIPaHHUKAX
JIByrpannsbiit yroyi. CBOMCTBO JTMHEWHBIX
YIJIOB IByTPAHHOIO yrja

15.02.2024

15.02.2024

20.02.2024

67

[TeprieHAMKYASPHBIE TIIIOCKOCTH.
CaoiicTBa B3aUMHO NEPIEHANKYIIPHBIX
IJIOCKOCTEN

22.02.2024




68

69

70

[Ipu3Hak neprneHuKyIspHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPSAMOU
MEPECEUCHUS JBYX IIIOCKOCTEN
NIEPIEHIUKYIJIAPHBIX TPEThEH IIOCKOCTH
[IpssMOyTONBHBIN MapauIeIenuIe; Kyo;

HU3MEPCHMUS, CBOMCTBaA IpsAMOYT'OJIBHOTO
apajjiejacnuicaa

TeopeMa 0 AuaroHajav mnpsMoOyroJIbHOro
mapajiiCaCimIicia u CJICACTBUC U3 Heé

22.02.2024

27.02.2024

29.02.2024

71

CrepeomeTpruecKue U MpUKIIa HbIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
pacIoON0KEHUEM NPSIMBIX U TJIOCKOCTH

29.02.2024

72

73

74

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuiebHbIC TNIOCKOCTH B CTAHJAPTHBIX
MHOT'OTPaHHUKAX

[Tapa napaiienbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIIUXCS MIPSAMBIX, PACCTOSTHUE
MEXy CKPEIIUBAOIIUMUCS NIPSIMBIMHU B
MIPOCTBIX CUTYaLHAX

PaccTosnue oT TOUKH A0 IIIIOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

05.03.2024

07.03.2024

07.03.2024

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

12.03.2024

76

TpéxrpaHHbIi yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAaHHOIO yIJia

14.03.2024




DneMeHTHI ChePUIECKON TeOMETPHH:

7 reoIe3NYeCKUE JIMHUYU Ha 3emiie 14.03.2024
73 Kontposbnas padota "Yrib1 u

paccrosiHus" 19.03.2024
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 3JeMEHTHI" 21.03.2024
20 [Tupamuna. Buasl nupamua. [lpaBunsnas

nupamuia 21.03.2024
g1 [Tpusma. Ilpsimast 1 HaKIOHHAs! TPU3MBI.

[IpaBunbHas npuszma 02.04.2024
20 [IpssMo#t napaienenunen,

MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo 04.04.2024
23 Beinykibie MHOrorpannuku. Teopema

Diinepa 04.04.2024

Beinykisie MHOrorpannuku. Teopema
84 Olinepa. [IpaBunpHbIE U TOTYNIpaBUIbHBIE 09.04.2004

MHOTOT'PaHHUKHU
85 KonTponbnas padora "MHuororpaHHuku" 11.04.2004
26 IToHsATHE BEKTOpA Ha MJIOCKOCTHU U B

MPOCTPAHCTBE 11.04.2024
87 CymMma BEKTOpOB 16.04.2004
88 Pa3zHocTh BEKTOPOB 18.04.2004
89 [IpaBuiio napamnenenunena 18.04.2004
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0




23.04.2024
Paznoxenue BekTopa 1o 6aszucy Tpéx
1 .
9 BEKTOPOB, HE JICXKAIIUX B OAHOU 1 25.04.2024
IJI0CKOCTH
2
9 CkansipHO€ IpOU3BEIEHUE 1 95.04.2004
03 Brruncnenue yria Mex1y BEKTOpaMu B |
IIPOCTPAHCTBE 02.05.2024
4 IT i
9 pOCTEHIINE 3a1a4U C BEKTOpaMHU 1 02.05.2024
95 IT i 1
pocTelIre 3a/1a9u ¢ BEKTOpaMHu 07.05.2004
6 IT i
9 pOCTEHIINE 3a1a4U C BEKTOpaMHU 1 14.05.2004
7 IT i
9 pocTeiime 3a1a4u ¢ BEKTOpaMu 1 16.05.2004
98 O06001eHre U cucTeMaTru3aIus 3HaHU 1 16.05.2004
99 O00011IeHIE U CUCTEMATH3aIU 3HAHUI 1 71.05.2024
1 14
00 TOroBasi KOHTPOJIbHAs paboTa 1 73.05.2004
101 4 1
TOTOBasi KOHTPOJIbHAsA paboTa 73.05.2004
102 i
0 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1 78.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IlpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
| IToBTOpenue TeMsl "KoopauHarsl BEKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIpOU3BEICHNE BEKTOPOB"
3 IloBTOpEeHuEe TeMsbl "Brrunciaenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHcTBe"
4 [ToBTOpEeHMNE TeMBbI "YpaBHEHHE MTPSIMOH, |
MpoxosuIel yepes 1Be TOUuku"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE |
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE |
[IPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOTOTPaHHUKaX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria |
MEXy TNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSHAS OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTosiHUI OT TOUYKH 10

13
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUI OT TOYKH 10
IJIOCKOCTH B MPAaBUJILHON TUPAMHUJIE

15 KontposbHas pabota "AHamuTndeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHrsi MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IIJIOCKOCTH, MIEPECEUEHUS IPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
rapajuieJbHbIE CEUYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOIIEHUM
[TapannensHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU
[TepnenuKynsipHBIC TIPSIMBIEC U

” MIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEepHEeHUKYISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CAMMETPUHM MHOTOTPAaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOpEMaA O TPEX
MepHeHIUKYISIpax

24 [lepnenaukynspHbIe TPSIMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS AJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOIIAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHsI TTOI00MS

26

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JIS
TJI0IA N, COOOpaKEHHsI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomamu cedeHuit MHOTOTPaHHUKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpAKCHHUSI TOT00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs OA00US
KonTponbnas padota "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHUyeCcKre 3a7a4u, CBI3aHHBIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNenuneaa

34

[IpuknagHeie 3a/1a4u, CBSI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO

napajienenumneaa
35 O06BEM IPSIMOI TPU3MBI
36 CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI
37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI
Beruncnenme 00bEMOB TEIT ¢ TTIOMOIIIBIO
38 onpeaenéHHoro uurerpana. Oobém
HAKJIOHHOH MPU3MBI
Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
39 onpeaenéHHoro uarerpana. Oobpém
T PAMH/TBI
40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM
41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM
42 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW TPU3MBI
43 CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI
45 WKJIQJTHBIE 3a]]a49H 110 TEME BEMBI
IT "O6
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI
46 [Ipumenenue o0bEMOB. Borunicnenue

pPacCTOAHUA A0 IMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas MOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munuuap. [IpsAsMoit KpyroBou HUIMHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konundeckasi mOBepXHOCTH, 00pa3yromiue
KOHMYECKOU nmoBepxHocTu. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

57 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MIOCTPOECHUEM CEYEHUH HUINHAPA, KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

56 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. By u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u chepsl
IJIOCKOCTBIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuyecKue 3a7aud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEYCHHH TIIOCKOCTHIO

CrepeoMeTpuyecKue 3a7aud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOEHUEM UX CEUEHHH MIOCKOCTHIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom
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[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
nmoxoous

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"
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3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"
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Kontponbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA
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Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uurerpana. O0bpém
KOHYca

74

75

76

IInomanu 60KOBOI M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OO0BEMBI U
IJI0IIaAu TOBEepXHOCTEN Ten"
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O0BEM mapa 1 mapoBOTo CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUIeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1apa, mapoBOro CErMEHTa U IapoOBOTO
CEeKTopa
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[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio chepbl. COOTHOIICHUS MEXKTY
TIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEIl

79

[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUeCKUE 3a]1a9H, CBI3aHHBIC C
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BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEM

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
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JiBuxeHus npocrpancTsa. OToOpaskeHusl.
JIBv>keHust U paBeHCTBO Guryp. O0mime
CBOWCTBA JBUKCHUI
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Bupl 1BukeHMI: napaieibHbIN
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajbHAsi CAMMETPHS, IIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS
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Kontponbnas padota "BekTops! B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTH3allis 3HAHWI:
"[lapanienbHOCTh NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTee"”

Oo6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"Bekrops! B mpocTpaHcTBe”

O6o06maromiee nosropenue 11 noHATUH U
MeTOoJI0B Kypca reomerpun 10—-11
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90

KJIACCOB, CHCTEMAaTH3aLUsl 3HAHUM:
"BexTops! B mpocTpaHcTBe"

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Ob6o06maromee nosropenue 11 noHsATUH U
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUI:
"O6beM MHOTOrpaHHUKA"
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Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyrJbix Ten"
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O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"
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WroroBas koHTpoJsibHas paboTa
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Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3aIvsl 3HAaHUHA
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Hcropus pa3BUTHS CTEPEOMETPHUN KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HayKH U € poJib B Pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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