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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECIeYMBaET BO3MOKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy ~ JIOTMUECKOE  MbIlUIeHHE,  (GOopMHpyeMOe  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB T'€OMETPHUHU, TIPHU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
UCITOJIB3YIOTCSl TIPU PELIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTHU
busznyeckux 3aaay.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypcea «I'eomerpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISAIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIONIb30BaHusl Oosiee TIOyOOKMX T€OMETPUUECKUX 3HAaHMM W JIEeHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0Opa3oBaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 3aJauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEJACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax KaKk o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO anmapara o pa3ieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dbopMHpOBaHHE  yYMEHHUS  BJIAJE€Th  OCHOBHBIMH  MOHSTHSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPAaHHUKHM M Te€Ja BpalleHUs, KOHCTPYMPOBAaTbh TI€OMETPUYECKUE
MOJEIIH;

dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAaMHU J0Ka3aTelbCTB U aJIrOPUTMOB
pelieHusi, yMeHUs: UX MPUMEHSATh, MPOBOJAUTH J0KAa3aTEIbHbIE PACCYKICHHUS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIK AaKCMOMATHUKH B MPOBEIACHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPUICHCTBOBAHHE WHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00y4YaronMXcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABAThb TMPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZAEPKATEIBHBIMU JIMHUSAMU y4eOHOTo Kypca «l'eomerpusi» B
10-11 kmaccax sBmstorcs: «lIpsmble W IUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOpAWHATHL B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YriyOJIEHHOM ypOBHE OOy4YeHUsS B
10-11 kyaccax, OTHOCUTCS KO BCEM COZEpKATEIbHBIM JIMHUAM Y4EOHOIO Kypca, a
(dbopMUpOBaHHE JIOTUYECKHMX YMEHHUH  paclpenensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoi paboueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0y4aroIIHuecs
oOpamiajiucb ~ HEOJHOKPATHO. OTO MO3BOJISIET  OpPraHU30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUSAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYarOlUXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EHHUIO T€OMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEIbHBIX MporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4EHUE T€OMETPUHN KaK COCTaBIISIIOIIEeH yueOHOoro npenMera «MareMaTukay;

MOJATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MATEMaTUKU C
yaéToM BbIOOpa Oyaymied mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
oO1uM 1 ipodeccuoHaIbHBIM 00Pa30BaAHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
IapajulelIbHble U CKpeluMBaroluecs npsmeie. [IpusHaku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTENW B MMPOCTPAHCTBE: NapalIeIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAILIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajUIeIbHOIO MpOeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMHM, YIOJI
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapaliebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

IleprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTU: NEPIECHIUKYJISPHBIC NIPAMBIC B
IIPOCTPAHCTBE, MPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
IIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEN: TNPU3HAK  NEPHNEHAUKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIsIpax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
YTOJI, TUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleenune];] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass teopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHel
MPaBWIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpPaBWIIbHAS MpU3Ma U
IpaBWJIbHAS IHMPAaMHA, TMPABUIbHAA TPEYroJibHAs MHpaMHUIa W TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHve o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAECKAdIP U UKOCADIP.



Bbluucienue 31€MEHTOB MHOTIOTPAaHHUKOB: pPEOpa, JMaroHaiH, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIA/b OCHOBaHUM, TeopeMa O OOKOBOHl IOBEPXHOCTH MPSIMOW IPHU3MBIL
[Tnomanp OOKOBOM MOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJIenuneaa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpPUS NPABUIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJN MeExXay BeKropamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAas ITOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, OOpasyroliue TmoBepxHOocTed. Tema BpamieHus:
HUJIMHIpP, KOHYC, YCEUE€HHBIM KOHyC, cdepa, map. BzauMHoe pacmnosioxkeHue
chepbl U TUIOCKOCTH, KacarelibHas IIOCKOCTh K cdepe. M300paxkeHue Ten
BpaIlieHusi Ha TIockocTh. Pa3Béprka mumuuapa u koHyca. Cummerpus chepbl U
mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsMoil U
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPpaMHUIbl U KoHyca. O0BEM I1apa U MapoBOTO
CETMEHTA.

KoMOuHanuyu Tenm BpalieHuss W MHOTOTpaHHWKOB. [Ipu3ma, BIHcaHHas B
IWJMHIpP, OMNHCaHHas oOKoJio IuiauHapa. llepeceuenue cdepsl u 1mapa ¢
miockocThio. Kacanue mapa u cdepsl miaockocThio. [loHsITHE MHOrOTpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOM B MHOTOTPAHHUK WJIH TEJO
BpaIcHUS.

[Inomans MOBEPXHOCTH IUJIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANECH IMOBEPXHOCTEN
nonoOHeIx ¢uryp. IlpeoOpaszoBanue momobusi, ToMoTeTHs. PemieHue 3amay Ha
MJIOCKOCTH € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.



[TocTpoeHue ceueHrii MHOTOIPaHHUKOB U TEJT BPALICHUS: CEYCHUS LIUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NIEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOIO yMHOXeHUA. [IpsiMmoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. Paznoxkenne BekTopa
no Oa3ucy. KoopaMHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3aaad4.

J/IBUKeHNsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[BukeHUs W paBEHCTBO (PUTryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMKEHUN: TapaulelbHBIA IEPEHOC,
LIEHTpaJIbHAsl CUMMETPHUS, 3€pKaJIbHAs CHUMMETpPUS, NOBOPOT BOKPYI IIPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA YYEBHOI'O KYPCA
«JTEOMETPUS» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUM,
MpOLEyp TPaKIaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKON T'PaKIAHCKOW UIECHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO OYyIIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUUYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUI, pacCyXI€HHU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEecKash aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpYyIy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCcKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3a]1a4 MaTeMaTHYECKON HAMpPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:



chOPMHUPOBAHHOCTh  DKOJIOTHYECKON KYJNbTYpPhI, TOHWMAHHWE BIUSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMATBHOM
Cpe/ibl, 0CO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHYSCKUX MPoOIeM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIIBHOCTH, ITAaroB €€
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIN3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM TMO3HAHUS MHDA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue qefcTBuA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMAaTHYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyaupoBaTb U  NPeoOpa3oBBIBATh  CYXKIACHHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUMIA;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAIUIO, IIPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiiemMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBIA SKCIEPUMEHT, HUCCIIETOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTo 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SABJICHUSMHU, POLECCAMMU;



CaMOCTOSITENIbHO (hOPMYIMPOBATh OOOOIIEHUS W BBIBOJBI 1O PE3yJIbTaTaMm
MPOBENEHHOTO  HAOJIONEHUS, UCCIIEIOBaHMs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecCa, a TaK¥KE BbIIBUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH J€(UINTH UHPOpPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BBEIOMPATh MH(POPMAITIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(OOPMAIMIO PA3TUYHBIX BHJIOB H
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEACTaBIATh €€ B Pa3IUYHbIX (Popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OIICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NelHCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJIE€W, HAIICJICHHbIE Ha IOHMCK
pEelIeHnsl, COIOCTABIIATh CBOM CYXKACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpPOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTATHl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
IpEe3eHTAlUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpCAJbHbIE Yy4eOHbIe el CTBUSA

Camoopranuzamnus:

COCTaBJIAITh IJIaH, aJITOPUTM PELICHUsS 3a/1auH, BEIOUpATh CIIOCOO pELIeHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOM MHGpOpMaIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHs
MaTEMaTHYECKOM 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIEHUN 3a7a4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;



OLIEHHUBATh COOTBETCTBUE PE3YNbTATa EJIU U YCIOBUIM, OOBSICHITH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI pPe3yJIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThl TpHM pelIeHWH Y4eOHBIX 3ahad, IPUHUMATh LEJIb COBMECTHOU
JESTEIIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIIBI pabOT, JIOTOBApWBATHCH, OOCYXOAaTh TMPOIECC W Pe3ydbTaT pabOThI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOTBl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJI€HAMU KOMAaH[bl, OLICHHBATh
KAaueCTBO CBOEr0 BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CPOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniry 10 kiaacca o0yyaromuics HayquTCst:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH CTEPEOMETPUU TIpU
pELIeHNN 3a]]a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PACCYKICHUMH;

e IPHUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPHU PELICHUU
reOMETPUYECKUX 3a/aY;

e KJACCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSMHU, CBA3aHHBIMU C YIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPSIMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napaienenunen, Kyo);

e KJacCUPUUUPOBATh  MHOTOIPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IacCU(UKaIINH;

e CBOOOAHO ONEpUPOBATH  TOHATUSMH, CBSA3AHHBIMH C  CEUYCHHEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBINIOJHSATH napasuieiabHOe, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TMIOCKOCTH, BHITIOJHATH M300pakeHus puryp
HAa TUJIOCKOCTH;

e CTPOUTH CEUYECHMS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpHU3Ma,
NMpaMu/ia), TCOMETPUIECKUX TeJ C TPUMEHEeHHEM (HOpMYIT;



CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CUMMETPHUSI B IPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
¢uryper;

CBOOOJTHO OIEpPUPOBATH MOHSITUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH JEUCTBUS HAJl BEKTOPaMU;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJCHUE T€OMETPUYECKUX BEJIIMYHUH, MPUMEHSS H3BECTHBIC METOJIbI
IPY PEUICHUU MAaTEMaTUYECKUX 3a/1a4 MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEUIIME MPOrPaMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;
U3BJIEKAaTh, MpPEOOpPa30BbIBATH M HWHTEPIPETUPOBATH HHOOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

IIPUMEHATh TIOJIYYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AQHAJIM3UPOBATh PEAJIbHBIE CUTYALlMU, NPUMEHITh U3YUYCHHBIE NOHATUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4yecku  CcopMyIHpOBAHHOM
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha SA3BIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUM W TEOpeM, ammapara ainreOpbl, pellaTh MPAKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBlieHUss 00 OCHOBHBIX AdTamax pa3BUTHUSI TEOMETPHUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K koniy 11 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJHO OMEPUPOBATH IMOHSATHUSMHM, CBSI3aHHBIMH C IFUIMHIPHUYCCKOM,
KOHMYECKOH U CHEeprUUYeCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

OTIepUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: IIWIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIMHAP, KOHYC, cdepa W Mmap) u
OOBSCHATH CIIOCOOBI TIOJTYYEHHSI TEJT BPAICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PACIIONIOKEHNE C(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHHUKOB W TEJ BpallICHHS,
O00BEMBI W TUIONIAJM TIOBEPXHOCTEH MHOTOTPAHHMKOB M TEJI BPAIICHHS,
TCOMETPUICCKUX TEJI C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOMHAIMSIMHU TEI
BpallicHUS ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK HJIH TEJIO
BpAaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IUIONIAIIMHU TTOBEPXHOCTEN U 00BEMaMu
ITOJIOOHBIX TET;



n300pakarh M3y4aembie (UTYPHI, BBIMOIHATH (BBIHOCHBIE) ILIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U PpUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPALIMU HAJl BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelIaTh TeOMETPUUYECKUE 3aaYM HA BBIUKMCIIEHUE YIJIOB MEKIY MPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSSHUM OT TOYKHA JO IUIOCKOCTH, B
LI€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOAA IPU PELICHUH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBHXKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
[apaJUICIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALCHUs: CEUEHUs LWIMHAPA
(mapasuienbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUsI KOHYyca (MapalieibHbIe
OCHOBAHHUIO Y IPOXOASIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUH: METOJA CIENO0B, METOJ
BHYTPEHHETO MMPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHSThL TeoMeTpuYecKre (AKThI ISl PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelarb 3aJadyd Ha JI0Ka3aTelIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM U
HaXOXJICHUE T€OMETPUUECKUX BEJIUYNH,;

IIPUMEHATH MPOrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHUKAIIUOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  [OJY4YEHHbICE  3HAHUSA HA  IPAKTUKE:  CPAaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUH, IPUMEHATh U3YUEHHBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B MPOLECCE NOUCKA  PELICHUS
MaTeMaTH4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUM, HCCIENOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUYECKUX TMOHSATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKUE 3a/Jaud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIUYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnvecTBo yacoB
Ne ni/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI
Bcero KonTtpoabHbie padoTsi

1 Bseznenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnosnokeHue npsMbIX B IPOCTPAHCTBE 6 1
3 [TapajienbHOCT IPSIMBIX U IVIOCKOCTEU B IIPOCTPAHCTBE 8
4 [lepneHIUKYISIpHOCTD MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE 25
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpaHHuKu 7 1
7 BekTtopsl B ipocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH 5 2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6




11 KJIIACC

KoauuecTBO 4acoB

Ne ni/m HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Beero KONTPOIbHbIE paGoThI
1 AHanuTHueckas reoMeTpust 15 1
2 [ToBTOpenue, 00001IEHNE U CUCTEMATH3AIMS 3HAHU I 15 1
3 OO0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpatenus 24 1
5 [Tnomany noBepXHOCTU U 0OBEMBI KPYTIIBIX Tell 9 1
6 JIBrKeHUS 5 1
7 [ToBTOpEHKE, 000OIICHUE U CUCTEMATHU3AIIMS 3HAHUH 17 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Ne KoanuyecTBO 4acos
n/n Tema ypoka KoHTpoJbHbIe
Bcero
padoThI
1 OcHOBHBIE IpaBUIIa U300pPAKEHHSI HA PUCYHKE TNIOCKOCTH, MapajIeNIbHBIX MPSAMBIX (OTPE3KOB), 1
CepEeMHBI OTPE3KaA
) [lonsATus cTepeoMeTprm: TOUKa, MpsiMasi, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MTPaBHiIa H300paKEHUS 1
Ha PUCYHKE IJIOCKOCTH, apaJIJIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEeIMHbI OTPE3Ka
3 [TonsiTHst: mepeceKarouIecs IIIOCKOCTH, IIEPECEKAIOIINECS IPSAMast U INIOCKOCTh; MOJIYIIPOCTPAHCTBO 1
4 [TonsiTHst: mepecekarouIrecs IIIOCKOCTH, IIEPECEKAIOINECS IPSAMast U INIOCKOCTh; MOIYIPOCTPAHCTBO 1
5 MHororpaHHuKH, 1300paXkeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX (PUTYp, HECYLIECTBYIOIIUX OOBEKTOB 1
6 MHororpanHuKH, H300payKeHHE MPOCTEUIIINX MMPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX OOBEKTOB 1
7 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPUHU U TIEPBbBIE CIEACTBUS U3 HUX 1
9 AKCHOMBI CTEPEOMETPUHU U NIEpBbIE ClIeACTBUS U3 HUX. CriocoOBI 3a/1aHus NPSAMbIX U IUIOCKOCTEH B 1
npoctpadcTBe. O003HAYEHUS IPSIMBIX M IIJIOCKOCTEH
10 N300pakeHne ceueHnit mupaMubl, Kyoa U MpU3MBbl, KOTOpbIE POXOAAT yepe3 ux pédpa. M3o0paxenue 1
IIepeCeUeHMs OJYYEHHBIX TUIOCKOCTEN. PackpamBanie NOCTPOEHHBIX CEYEHHM pa3HbIMM IBETAMU
11 N3o06paxkenue ceueHnit nupamuabl, Kyda 1 MpU3Mbl, KOTOpPbIE MPOXOAAT Yepe3 ux péopa. M3zodpaxenue 1
IIepECEUEHM TIOJYYEHHBIX TUIOCKOCTEN. PackpalmBaHye MOCTPOCHHBIX CEUEHUH pa3HBIMU LIBETAMHU
D N306paxkenue ceueHnit mupamuabl, Kyda v pU3Mbl, KOTOpPbIE MPOXOAAT Yepe3 ux péopa. Mzodpaxenue 1
IIepeceYeHM s MOITYYEHHBIX INIOCKOCTEN. PackpalmBanue NOCTPOEHHBIX CEUEHUH pPa3HBIMU IIBETAMU
13 N300pakeHne ceueHuil mupaMuabl, Kyoa U MpU3MBbl, KOTOpbIE POXOAAT yepe3 ux pédpa. M3o0paxenue 1
IIepECEUEHM s TIOJYYEHHBIX TUIOCKOCTEN. PackpalmBanye MOCTPOCHHBIX CEUEHUN pa3HBIMU LIBETAMHU
14 Meton cnenoB 11l TOCTPOCHUS CEUYCHUI 1
15 Merton cnenoB ais noctpoeHus ceueHuid. CBOMCTBA epeceueHnid MPSIMBIX U MIIOCKOCTEN 1
16 Meron cnenoB ais noctpoeHus ceuyeHuid. CBOMCTBA epeceyeHnid MPSIMBIX U MIIOCKOCTEN 1
17 [Toctpoenue ceuenuii B nupamuze, Kyoe rno TpéM Toukam Ha péopax. Co3aHne BBIHOCHBIX YepTexen U 1

3aIUCh MIaroB NOCTPOCHUA




[TocTpoenwne ceuenwmii B mupamue, Kyoe mo Tpém toukam Ha pédpax. CozmaHue BBIHOCHBIX YEPTEKEH

18 3aMKCh IIArOB NOCTPOECHUS

19 [Toctpoenue ceuenuii B mupamujie, Kyoe mo TpéM Toukam Ha péopax. Co3gaHue BHIHOCHBIX YepTexkel 1
3alKch AroB NOCTPOEHUs

20 [Toctpoenue ceuenuii B nupamuze, Kyoe no Tpém Toukam Ha péopax. Co3anne BBIHOCHBIX YepTeXen U
3aMKCh IIArOB NOCTPOECHUS

21 [ToBTOpeHME mIaHuMeTpun: Teopema 0 IPOMOPIIMOHAIBHBIX oTpe3kax. [logo0ue TpeyroJbHIKOB

2 IToBTropenue mnanumerpun: Teopema MeHenas. PacueTsl B CEUeHHSIX Ha BBIHOCHBIX YEPTEkKaX.
Wcropus pa3BuTUs IUIAaHUMETPUU U CTEPEOMETPUH

23 KonTponbhas pabota "Akcuomsl ctepeomerpun. Ceuenus"

24 B3anmHoe pacnionoxxenue npsmbix B mpoctpancTBe. CkpemuBatomuecs npsamele. [Ipusnaku
CKpeIMBaroIIuXcs npaMbIX. [lapamienpHblie npsiMble B IPOCTPAaHCTBE
TeopeMa 0 CyIIECTBOBAHUM U €IMHCTBEHHOCTH IPSMOM NapaJlIEIbHON TaHHOM IIPSIMOM, IPOXOAAIIECH

25 Yyepe3 TOUKY IPOCTPAHCTBA U HE JIeKalllel Ha JaHHOM npsmoi. JlemMa o nepeceyeHun napajienbHbIX
IPSIMBIX IJIOCKOCTBIO

26 [TapamiensHOCTB Tpex NpsAMBIX. Teopema 0 TpEX NmapajuieabHbIX NPsAMBIX. Teopema o
CKPELIMBAIOIIMNXCS MPSAMBIX

27 [TapannensHOe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapalljIeIbHOTO MpoeKTupoBanus. M3o00paxeHue
pa3HbIX (GUTyp B MapaieabHONH IPOEKINUU

28 LenTpanpHas npoekus. YToJl ¢ COHAPABIEHHBIMH CTOPOHAMHU. YTOJ MEXKIY MPSIMbIMU

29 3alauM Ha JOKa3aTeJIbCTBO M UCCIIEI0BAHUE, CBSI3aHHBIE C PACIOJIOKEHNEM NIPSIMBIX B IPOCTPAHCTBE

30 [TonsiTHS: MapaJIIEIbHOCTD NPSMOM U MIJIOCKOCTH B MpocTpaHCTBe. [Ipu3Hak napaiienbHOCTH NPSIMON 1
iockocTH. CBOMCTBA MapajuIeIbHOCTH MPSIMON U TNIOCKOCTH

31 FGOMeTpI/I‘-IveCKI/Ie 3aJlauM Ha BBIYMCIICHHUE U JOKa3aTeNIbCTBO, CBSI3aHHBIE C apalIeIbHOCTBIO MPSMBIX U
IJIOCKOCTEN B POCTPAHCTBE

3 [TocTpoeHne ceueHns, NTPOXOIAIIEro Yepe3 JaHHYIO NPSAMYIO Ha YEPTEXKE U MapajUIeIbHOTO IPYyron
npsiMoil. Pacu€r oTHOIIEHMI

33 [TapannenpHas npoeKLus, IPUMEHEHUE 7S TOCTPOeHUs ceueHul Ky0a u nmapamenenumnena. CoiicTBa
napauleJenune1a u Ipu3Mbl

34 [TapannensHbie I0cKOCTH. [IpH3HAKY MTapasIeIbHOCTH JBYX MIIOCKOCTEN

35 TeopeMa 0 mapayIeIbHOCTH U €IMHCTBEHHOCTH INIOCKOCTH, MMPOXOSAIIEH Yepe3 TOUKY, He




MIPUHAJICHKALLYIO TAaHHOU TJIOCKOCTHU U CIIEICTBUS U3 HEE
CaoiicTBa mapaIeIbHBIX TUIOCKOCTEN: 0 MapaJICIbHOCTH MPSMBIX MIEPECEUEHUs MTPU NEPECCUCHUN

36 JIBYX MapajuleIbHbIX INIOCKOCTEH TpeThel !
37 CpoiicTBa napaiesbHbIX IIIOCKOCTEN: 00 OTpe3Kax NapajUIeNbHbIX IPAMBIX, 3aKJIFOYEHHBIX MEXKAY 1
[apauIeIbHBIMU MIJIOCKOCTSIMU; O IIEPECEUEHUH MPSAMOM € ABYMsI MApaJIIEIbHBIMU INIOCKOCTSIMHU
38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctu 1
39 [ToBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJbHUKA 1
40 CBoiicTBa KyOa 1 MPSMOYTOJIHHOTO MapaJlIe/ICITHIIE 1A 1
41 Brrumnciienue IuH OTPE3KOB B KyOe M IPSIMOYTOJILHOM Hapaljieeuneie 1
42 [TepnieHAUKYIAPHOCTD MPSIMOM U IIOCKOCTH. [IpH3HaK NMepneHUMKYISIPHOCTH MPSIMON U TNIOCKOCTH 1
43 [TepnieHIUKYIAPHOCTD MPSIMOM U IIOCKOCTH. [IpU3HaK nepneH MKy IIPHOCTH NPSAMON U IMIIOCKOCTH 1
44 Teopema o CYLLECTBOBAHUH 1 €AUHCTBEHHOCTH IpsSMOM, IPOXOAIIEeH Yepe3 TOUKY POCTPAaHCTBA U 1
NEPIEeHIUKYJIIPHON K IIIOCKOCTU
45 [InockocTu U nepneHANKYISIPHbIE UM NIPSIMbIE B MHOTOI'PaHHUKAX 1
46 [TnockocTH U NEpIIEHANKYIIIPHbIE UM IPSMbIe B MHOIOI'paHHHUKaX 1
47 [Tepnennukyinsip u HakinoHHas. I[locTpoeHne nepneHIuKyspa u3 TOUKU Ha IPSIMYIO 1
48 [Tepnenaukynsip u HakinoHHas. [locTpoeHne nepneHIMKyspa U3 TOUKU Ha IPSIMYIO 1
49 Teopema o Tpéx neprneHAnKyIsipax (mpsimMas u oopaTHast) 1
50 Teopema o Tpéx neprneHAnKyIsipax (mpsimMas u oopaTHast) 1
51 YToJ1 MeXAy CKPELIUBAKOLIUMUCS IIPSIMBIMU 1
52 [Touck neprneHuKyIspHBIX NPSIMBIX C TOMOIIbIO MEPIEHANKYIISIPHBIX MIOCKOCTEHN 1
53 OpToroHanbHOE IPOEKTUPOBAHKE 1
54 [TocTpoenue ceuennii Kyba, MpU3Mbl, MPaBUIBHON MHUPAaMUIbI C TOMOIIBIO OPTOrOHAIBHON MPOEKIIUU 1
55 [TocTpoenue ceuenuii Kyba, MpU3Mbl, MPaBUIBHON MHUPAMUbI C TOMOIIBIO OPTOrOHAIBHON MPOEKIIUU 1
56 CummeTpusi B TPOCTPAHCTBE OTHOCUTENIBHO TIOCKOCTH. [IITOCKOCTH CUMMETpHii B MHOTOTPaHHHUKAX 1
57 [Ipu3HaK nepneHIMKYISIpPHOCTH MPSIMON U TUIOCKOCTH KaK CIIEACTBHE CHUMMETPHUH 1
58 [IpaBuiibHBIE MHOTOIPaHHUKH. Pacd€r paccTOSIHUI OT TOYKHU J0 IVIOCKOCTH 1
59 [IpaBusibHBIE MHOTOIpaHHUKH. Pacd€r paccTOSHUI OT TOYKHU A0 IUIOCKOCTH 1
60 Crioco6bI OYCTUTh MEPIEHAUKYIISAPB: CAMMETpPHUS, CIIBUT TOUKU MO NapaIeIbHOW IpSIMOi 1
61 CuBur no HenapauienbHON IPSIMON, U3MEHEHUE PACCTOSHUI 1




62 KontponbHast padora "B3anmHoe pacmnonoxeHue NpsiMbIX U IIIOCKOCTEH B IpOCTpaHCcTBe" 1
63 [ToBTOpEHME: Yroa MeKay NPsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJIbHUKE, 1
TeopeMa KOCUHYCOB
64 IToBTOpEHME: YTOI MEXAY CKPEIIMBAOIIUMUCS IPSIMBIMU B IIPOCTPAHCTBE 1
65 ['eomeTpryecKkue METOABI BEIUMCIICHUS YTJIa MEKIY NIPSIMBIMUA B MHOTOTPaHHHUKAX 1
66 JByrpanubiii yroja. CBONCTBO JUHEMHBIX YIJIOB JIBYTPAaHHOIO yIJjia 1
67 [lepnenaukynsipHble naockocTu. CBOMCTBA B3aUMHO NEPIEHAUKYISIPHBIX IJIOCKOCTEN 1
63 [Ipu3nax NEPIEHHMKYILIPHOCTH IJIOCKOCTEM; TEOpEMa O MPSIMOM IIEPECEUECHUS ABYX IUIOCKOCTEH 1
NEPIECHIUKYJISIPHBIX TPEThEN INIOCKOCTH
69 [TpssMoyronbHbIM napasienenunes; Ky0; H3MepeHusi, CBOMCTBA MPSMOYTOJILHOIO Napasliesienuneia 1
70 Teopema o n1uaroHanu NpsMOYIroJIbHOTO NapajljiesICUIea U CIEICTBUE U3 HEE 1
7 CrepeoMeTpHuuecKre U IPUKIAJHBIE 3aJa41, CBA3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM NPAMBIX U 1
IJIOCKOCTH
72 [ToBTOpEHME: CKpeLMBaroLUecs NpsMbIe, apalesIbHbIe JIOCKOCTU B CTAHIAPTHBIX MHOTOTPaHHUKAX 1
73 [Tapa napasuienbHbIX INIOCKOCTEW Ha CKPEIIHUBAIOIINXCS MPAMBIX, PACCTOSIHUE MEXKAY 1
CKPEIIMBAIOIIUMHUCS MIPSIMBIMU B IPOCTBIX CUTYaIUSIX
74 PaccrosiHue OT TOYKH 10 IIIOCKOCTH, PACCTOSHUE OT MPSIMOM JO MNIOCKOCTH 1
75 Boruncnenue paccToSHUN MeX1y CKPELMBAIOIIUMUCS IPSIMBIMU C IIOMOIBIO IEPIEHIUKYISIPHOM |
IJIOCKOCTH
76 Tpéxrpanuslii YTOJL, HEPABEHCTBA [ TPEXTPAHHBIX YIIOB. Teopema I1udaropa, TeopemMbl KOCHHYCOB U 1
CUHYCOB JJIs1 TPEXTPAHHOIO yria
77 DeMeHTHI ChePUIECKOI T€OMETPHH: T€0Ie3MUECKIE JIMHUN Ha 3emIie 1
78 KontpomnbHas padora "Yrisl 1 paccTostHUS" 1
79 Cucremartuzanus 3HaHui "MHOTOrpaHHHUK U €0 2JIEMEHTHI" 1
80 IMupamupa. Buael nupamun. IlpaBunpHas nupamuna 1
81 ITpusma. IIpsimas u HaknoHHas npusMmsl. [IpaBunpHas npusma 1
82 [Ipsimoii mapasuienenumnea, NpSMOYTOJIbHBINA mapaiesenunes, Kyo 1
83 Beinykible MHOrorpanHuku. Teopema Oiniepa 1
84 Boinykiblie MHOrorpanHuku. Teopema Oiniepa. [IpaBusibHbIe U HOTYPaBUIIbHBIE MHOTOITPAaHHUKH 1
85 KonTponbHas pabota "MHororpanHuku" 1




86 [TonsiTHE BEKTOpa HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBusno napasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pasnosxenue BekTopa mo 6aszucy TpéX BEKTOPOB, HE JIeXKAIIUX B OJHOU IIIOCKOCTH 1
92 CkansipHO€ POU3BE/ICHHE 1
93 Bbluncienue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1
94 [Ipocreiimine 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiiine 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiiine 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiiimue 3a1aun ¢ BEKTOpamMu 1
98 O06001eHne U cucTeMaTu3alus 3HAaHUN 1
99 O06001eHne U cucTeMaTu3alus 3HaHAN 1
100 Hroroas xoHTpoapHas padbora 1
101 Hroroas xoHTpoapHas pabora 1
102 O0o001IeHNEe U CHCTeMAaTU3alns 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoauuyecTBO 4acoB

Ne
Tema ypoka KoHTpobHBbI
n/n yp Beero OHTPOJI e
padoThI
1 IToBTOpenue Tembl "KoopauHaThel BEKTOpa HA INIOCKOCTH M B IPOCTpaHCTBE" 1
2 [ToBTOpenue Tembl "CkansipHoe IpOU3BeICHUE BEKTOPOB" 1
3 IToBTOpeHue Tembl "Boeruucienue yriia Mexay BEKTOpaMH B IPOCTpaHCTBE" 1
4 IToBTOpeHue Tembl "YpaBHEHHE TPSAMOM, TPOXOAIIEH Yepe3 JIBE TOUKHU" 1
5 YpaBHEHME [IJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
7 BektopHoe npousBeneHune 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IIPOTPaMMHUPOBAHNE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOTPaMMHUPOBAHUE 1
10 AHaJIUTHYECKHUE METO/IbI pacuéTa yriia MeX/1y NpsSIMbIMH B MHOTOI'PaHHUKAX 1
11 AHaIMTHYECKHE METO/Ibl pacy€ra yriia MeKy INIOCKOCTSMU B MHOTOTpaHHUKAaX 1
12 dopmyna pacCTOSHUS OT TOYKH JI0 IUIOCKOCTH B KOOpAMHATaX 1
13 Haxox1eHre paccTosIHUM OT TOUKH JI0 TNIOCKOCTHU B Ky0Oe 1
14 HaxosieHue pacCTOSIHMI OT TOYKH 0 TJIOCKOCTH B MPAaBWIIBHOW MUpaMUe 1
15 KonrtponbHas padora "AHanuTHueckas reomerpus"” 1 1
16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE MHOTOTPAHHUKHU 1
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 1
18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, ITEPECEUEHUS MPSIMbIX U IIIOCKOCTEH 1
19 [TapannenbHbIe TPAMBIE U TUIOCKOCTHU: MAPAIIIEIBHBIE CEYEHUS 1
20 [TapanienbHbIe MPSIMBIE U TTIOCKOCTH: PACUET OTHOLIEHUHN 1
21 [TapannenbHble NpsIMbIE U TUIOCKOCTH: YIJIbI MEXKAY CKPEIIMBAIOIUMUCS MPSIMBIMU 1
2 [lepnienauKkynsipHBIE MPSMBIE U TUIOCKOCTU: CTaHIAPTHBIE MAPhl MEPIIEHIUKYISPHBIX MIIOCKOCTEH U 1
MPSIMBIX, CHMMETPHUY MHOTOTPAHHUKOB
23 [lepnenauKymnsipHBIE TPSIMBIE U IUNIOCKOCTU: TEOPEMA O TPEX MEPIEHIUKYISIPAX 1
24 [lepneHaUKyISIpHBIE TPSIMBIE U INIOCKOCTHU: BBIYMCIICHHUS JJIMH B MHOTOTPAHHUKAX 1




25 [ToBTOpEHUE: IO MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOINACH, COOOpaKeHUs 0 100U 1
26 [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (DOPMYJIIBI JIJIS TUIOIIACH, COOOpaskeHUs T10100us 1
27 [ToBTOpEHUE: IO MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOINACH, COOOpaKeHUs T0100us 1
73 [Inomaau ceyeHnit MHOrOrpaHHUKOB: IUIOIIAIU [IOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOpaKEHMUsI 1
nmonoous
29 [Tnomany ceyeHnit MHOTOTPAaHHHUKOB: TJIOIIAIN IOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, COOOpaKEHHUS 1
no00ust
30 KonTtposnbnas padora "IloBTOpeHHE: MHOTOTPAaHHUKH, CEUCHUSI MHOTOTPAaHHUKOB'" 1
31 O0BEM Tema. O0BEM TPSIMOYTOJIBHOTO MTapajuIeIeuIe /1a 1
32 3agauu 00 yABOE€HHHM Ky0a, 0 KBajpaType Ky0a; o TPUCEKLUH yria 1
33 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbIE ¢ 00bEMOM MPSMOYTOJIBHOTO MapalljieNienuneaa 1
34 [Tpuknannbie 3a1a4u, CBI3aHHBIE C BBIYHCIEHUEM 00BhEMA MPSIMOYTOIBHOTO MapalieNenune1a 1
35 O0BEM IIPSMOIA TPU3MBI 1
36 CrepeoMeTpHyeCcKHe 3a/1a4H, CBSI3aHHbIE C BBIYMCICHHEM 00BhEMOB MPSMON TPU3MBI 1
37 [Ipuknansble 3a1a4u, CBsI3aHHBIE C 00BEMOM IPSIMOM TIPU3MBI 1
38 Brrancienue 00EMOB Tell ¢ MOMOMIBIO ONpeAeaEHHOT0 nHTerpana. O0bEM HAKIIOHHOHN MPH3MBI 1
39 Brrancienne 065EMOB Tell ¢ TOMONIIBIO ONpeAenEHHOTro HHTerpana. O0bEM ITHUpaMHIbI 1
40 ®dopmyna 00bEMa mupamugsl. OTHOIICHHE 00HEMOB TUPAMUJL C OOIIUM YTIIOM 1
41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MUPaMUJL ¢ OOIIUM YTIIOM 1
42 CrepeomeTpHuuecKue 3aauu, CBsI3aHHbIE ¢ 00bEMaMHU HaKJIOHHOM MPU3MBbI 1
43 CrepeoMeTpHuueckue 3aJjauu, CBI3aHHbIE C 00bEMaMU TUPAMHU/IBI 1
44 [Tpuknaaneie 3agauu no reMe "O6bEMBI Ten", CBsI3aHHbIE C 00BEMOM HAKIIOHHOM MPU3MBbI 1
45 [Tpuxnanueie 3anaqn no Teme "OOBEMBI TeN", CBS3aHHBIE C 00bEMOM MHUPAMUIBI 1
46 [TpumeHeHne 00bEMOB. BhIunciienue paccTosiHUS 10 TIOCKOCTH 1
47 Kontponbnas padota "O6bEM MHOTOTpaHHHUKA" 1
48 [Humuaaprdeckas TOBEPXHOCTh, 00pa3yroNue MUIHHAPUIECKON TOBEPXHOCTH 1
49 Hummaap. [psamoit kpyrosoit muuHAp. [noiane moBepXHOCTH HIIHHAPA 1
50 Konnueckasi moBepxXHOCTh, 00pa3yrolue KOHnIeCKon moBepxHocTu. Konyc 1
51 CeueHne KOHYCa TII0CKOCTHIO, TApAJIETHFHON MIIOCKOCTH OCHOBAHUS 1




52 Yceuénnslii konyc. M300paxenne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomraas OOKOBOM MOBEPXHOCTH U IMOJTHON TTOBEPXHOCTH KOHYCA 1

54 [Tnomaas OOKOBOM MOBEPXHOCTH U IMOJTHON MTOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHuuecKre 3aJa4ul Ha J10Ka3aTeIbCTBO U BHIYUCIEHHUE, TIOCTPOCHUEM CEUEHUN LIMIIMHIpA, 1
KOHYyca

56 CrepeomeTpHUuecKHe 3aJa4l Ha JOKAa3aTeIbCTBO U BBIUUCIICHUE, IOCTPOCHUEM CEUEHUH IMIINHApa, 1
KOHyca

57 [IpuknagHbie 3a1a4u, CBSI3aHHBIE C [IUIMHIPOM 1

58 [IpuknagHbie 3a1a4u, CBSI3aHHBIE C [IUIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u chepsl miaockocTsio. Bug u 1
n300paxeHue mapa

61 [epeceuenue chepsl u mapa ¢ iockocteio. Kacanue mapa u cepsl mmockocTsio. Bun u 1
n300pakeHue 1apa

62 VYpasuenue coepsl. [Tnomans chepsl u e€ uactei 1

63 Cummerpus chepsl 1 mapa

64 Crepeomerpuueckue 3871441 Ha I0KA3aTeNbCTBO 1 BBIMHCIICHNE, CBASAHHBIE CO cdepoii u mapom, 1
IOCTPOCHUEM UX CEUEHHH MIIOCKOCTBIO

65 Crepeomerpuueckue 3a71a4H Ha JI0Ka3aTeNbCTBO H BBIMHCIICHNE, CBASAHHBIE CO cdepoii u mapom, 1
MOCTPOECHUEM UX CEYEHUH MIOCKOCTHIO

66 [Ipuknansble 3a1a4n, cBsi3aHHBIE O chepoil U MapoM 1

67 [ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH, BBIYMCIEHUS! B OKPYKHOCTH, CTAaHAAPTHBIE 01001 1

68 Paznuunble KOMOMHAIMK TeJ BpaIleHUs] 1 MHOTOTPaHHUKOB 1

69 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus" 1

70 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus" 1

71 KonrtpomnbHas padora "Tena 1 moBepXHOCTH BpaleHus" 1

72 O6wém nununaapa. Teopema 06 00bEME MPSIMOTO UIMHAPA 1

73 Brruucnenue 065EMOB Tell € MOMOIIBIO onpeenéHHOro nurerpana. O0bpEM KoHyca 1

74 [Tnomaau 60KOBOM M MOJHON MTOBEPXHOCTH KOHYCa 1

75 CrepeoMeTpHuueckye 3aJjaui, CBI3aHHbIE C BIYMCIEHUEM 00bEMOB LIMIIMH/IPA, KOHYCA 1




76 [puxnagneie 3anaun 1o Teme "OO0bEMBI U TUIOIMAAN TOBEPXHOCTEH Ten"

77 OO0béMm mapa u mapoBoro cexkropa. Teopema 06 06wEme mapa. [Tnomans chepsr. CTepeomeTpruueckue
3aJ]auM, CBA3aHHbIE C BHIYHCIEHUEM 00BbEMOB I1apa, MIaPOBOr0 CETMEHTA U IIaPOBOT0 CEKTOpa

78 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI Ten", CBsA3aHHBIE ¢ 00BEMOM IIapa ¥ IUIOIMIAAbI0 CHEpPHI.
CooTHOIIeHUSsI MEXKY TUIONIAASIMU TTOBEPXHOCTEH U 00bEMaMU MOAOOHBIX TET

79 [TomoGHbIe Tena B mpocTpaHcTBe. M3MeHeHne 00béMa ipu mogooun. CtepeoMeTprIecKre 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM 00BEMOB TEI U IUIOINIA/IeH TOBEpXHOCTEN

80 KonTponbhas pabota "[lnomany noBepxHOCTH U 00BbEMBI KPYTJIBIX Tet"

P |y man P pyr

81 JBmxenus npoctpancTBa. OTobpakenus. [IBikenus u paBeHcTBO (uryp. OOmue cBoiicTBa ABMKEHUIMA

32 Buapl nrkeHuid: mapamieabHbIi IEPEHOC, IEHTPAIbHAST CUMMETPHS, 3€pKajbHas CHMMETPHS,
MOBOPOT BOKPYT MPSIMOiA

83 [TpeobpaszoBanus nmonobus. [Ipsmas u chepa Ditnepa

84 ['eomeTpuyeckue 3aa4u Ha MPUMEHEHUE JIBUYKEHUS

85 KoHnTtposbhas padora "BekTopbl B mpocTpaHcTse”

36 O6o6maromee nopropenue 11 nonstuii u MetogoB Kypca reometpuu 10—11 kiaccoB, cuctemaTu3anus
3HaHui: "[lapamieabHOCTh NPSIMBIX U IUIOCKOCTEH B MpocTpaHCTBe"

37 O6o6maromee nopropenue 11 monsituii u MeTog0B Kypca reometpuu 10—11 kitaccoB, cuctemaTu3anus
3HaHMi: "BekTopsl B mpocTpaHcTBe"

33 O6o6maromiee nosropenue 11 nonsituii u metonoB Kypca reomerpuu 10—11 kitaccoB, cuctemaTuzanus
3HaHMU: "BekTopsl B mpocTpaHcTBE"

]9 Ob6o6maroee nosropenue 11 nonstuit 1 MeTo 0B Kypca reomerpun 10—11 kiaccoB, cuctemMaTu3anus
3HaHui: "OO0beM MHOTOTpaHHUKA"

90 O6o6maromee nopropenue 11 nonstuii u metogoB Kypca reomerpuu 10—11 kitaccoB, cuctemaTuzanus
3HaHuil: "O6beM MHOrorpaHHuka"

91 Ob6o6marommee nosropenue 11 nonstuit 1 MeTo 0B Kypca reomerpun 10—11 kiaccoB, cuctemMaTu3anus
3HaHui: "[lnomanu moBepxXHOCTH U 0OBEMBI KPYTIIbIX Tem"
Oo6o61maromee nosropenne 11 mousaTuii 1 MeTo0B Kypca reomerpun 10—11 KiaccoB, cucTeMaTH3aAIAS

92 o : " ’
3HaHui: "[lnomaay moBepXHOCTH U 0OBEMBI KPYTJIIBIX Tel

93 HtoroBast KOHTpoJIbHAs paboTa

94 Hrorosast koHTpOIBHAS paboTa

95 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3aIIMs 3HAHUN




Hcropus pasBUTHs CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U

%6 KOMITBIOTEPHBIX TEXHOJIOTUI !

97 Hcropus pa3Butus CTEPEOMETPHH KaK HayKH H €€ poJib B PA3BUTUH COBPEMEHHBIX WHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOT Uil

08 Wcropus pazButus CTEPEOMETPUH KaK HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

99 Hcropus pa3Butus CTEPEOMETPHH KaK HayKH H €€ poJIb B Pa3BUTHH COBPEMEHHBIX UHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOT Ui

100 Wcropus pa3zButus CTEPEOMETPUH KaK HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX U 1
KOMITbIOTEPHBIX TEXHOJIOTUI

101 Wcropus pa3Butus CTEPEOMETPUH KaK HAyKH U e€ poJib B pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U 1
KOMITbIOTEPHBIX TEXHOJIOTUI

102 Hcropus pa3Butus CTEPEOMETPHH KaK HayKH M €€ poJib B Pa3BUTUH COBPEMEHHBIX UH)KEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOT UM

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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